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1 OBIIIASI XAPAKTEPUCTUKA ITIPOT'PAMMBI YYEBHOM JTUCIUILIAHBI

1.1 MecTto IMCHUIUIMHBI B CTPYKTYpe OCHOBHOIi 00pa3oBaTe/ibHOW NPOrpaMMbl
Obs1acTh NPUMEHEHHUSA POrPAMMBI
Pabouass mporpamma yduebHoro mpeamera OOIL12 «Xumusi» sBISETCS  YaCThIO
obwenpogeccuornarvbro2o yaeOHOTo IUKIa OCHOBHOM oOpa3oBareiabHO# nporpammel (nanee OOIT) B
coorBercTBUM ¢ ®I'OC CIIO no cneumansHoctu/mpodeccun 09.02.07 Pazpaborka u ympaBieHue
MPOrPaMMHBIM 00ECTICUYCHHEM.

1.2 Henp n niiaHupyemble pe3yabTAThl OCBOCHUS TUCHHUIINHBI
[To uToram 0CBOEHHS TUCIUILIMHBI, 00yUJaIOLIUECs TOJKHBI IPOJIEMOHCTPUPOBATh PE3YIIbTATHI
o0y4enus, cooTHecéHHble ¢ pesynbratamu ocBoeHust OOII CIIO, npuBeneHHbie B Ta0nHIIE.
JInuHoCTHBIE pe3yJIbTaThI
JInuHOCTHBIE  pe3ynbTaTbl  OCBOEHMSI  OCHOBHOM  0Opa3oBaTeIbHOW  IPOrpaMMBI
00y4JaloIMMHUCS OTPAKAIOT TOTOBHOCTb U CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHOM BHYTPEHHEH TO3UIMENH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHEHTAIIH,

MO3UTUBHBIX BHYTPEHHUX YOEXKACHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO

oOuiecTBa, pacIIMpPEeHUE >KU3HEHHOTO OMNbITa U OMNbITa JEATEJIBHOCTH B IPOLIECCE peaTnu3aluu

OCHOBHBIX HaIPaBJIEHUH BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCIIE B YaCTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

- cOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIMU OOYUYAIOUIErocsl KaK aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHA POCCUICKOro 00111eCTBa;

- OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00SI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOMOPSIKA;

NATPHOTHYECKOT0 BOCIIUTAHUS:

- c(OpMHUPOBAHHOCTh POCCHUMCKON Tpa’KAaHCKON MICHTUYHOCTH, NATPUOTH3Ma, YBAKEHHS K
CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH nepex POIMHON, ropIoCTH 3a CBOM Kpail, CBOIO
PonvHy, cBOH S3BIK M KYJIBTYPY, IPOLIUIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

- I[IEHHOCTHO€ OTHOUIEHME K TOCYJapCTBEHHBIM CHMBOJIAaM, HCTOPHUYECKOMY M TPUPOTHOMY
HacjleAulo, MaMATHUKaM, TpaaulnusM HaponoB Poccun, noctmxenussim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSAX U TPYIE;

AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

- OCO3HAHHUE IYXOBHBIX [IEHHOCTEH POCCUICKOT0 HAPOa;

- c(hopMUPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

- CHOCOOHOCTh OILIEHHMBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIE pELIEHUS, OPUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- OCO3HAaHME JINYHOTO BKJIaJla B TOCTPOEHHE YCTOWYUBOTO Oy1yIIEro; 3CTeTHYeCKOro BOCIMTAHUS:

- DCTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYass S3CTETHKY ObITa, HAyYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAA U OOIIECTBEHHBIX OTHOUICHHI;

- TOTOBHOCTHb K CAMOBBIP@XEHHUIO B Pa3HbIX BHJAX HUCKYCCTBAa, CTPEMJIEHHME IPOSIBIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

(u3nYecKoro BOCIUTAHMSA:

- copMHUPOBAHHOCTH 370POBOTO M Oe30macHOro0 0o0Opasza >KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO;

TPYAOBOI0 BOCTIMTAHUSA:

- TOTOBHOCTH K TPY/y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYA0I00ue;

- TOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJIOTUYECKOM M COLMAIBbHOW HANpaBIIEHHOCTH,
CHOCOOHOCTh HHUITUUPOBATD, TNIAHUPOBATH U CAMOCTOSITEIHHO BBHIIIOJIHATH TaKyIO JIESTEIbHOCTD;

- UHTEpec K pa3iuyHbiM chepam mnpodeccHOHANbHOM eATEeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp OyayIieii mpodeccruu U peaTn30BbIBaTh COOCTBEHHBIE )KU3HCHHBIE TUIAHBI,

- TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO W CAMOOOPa30BaHUIO Ha MPOTSHKCHUH BCEH KU3HU,

JKOJIOTNYECKOr0 BOCIIMTAHMSA:

- ¢(hOopMHUPOBAHHOCTH IKOJIOTUUECKON KYJIbTYpbl, IOHUMaHHE BIUSHUS COLUATBHO- SKOHOMUYECKIX
IPOIIECCOB HA COCTOSTHME MPUPOJHON M COLMAIBHOM Cpelbl, OCO3HAHUE TII00aIbHOTO XapakTepa



9KOJIOTUYECKHUX MPOOIIEM;
- AaKTUBHOE HEIpUATUE ACUCTBUH, IPUHOCALLNX BPE OKPYKAIOLICH cpele;
- YMEHHE MPOTHO3MPOBATH HEOJIArONPUATHBIE HKOJOTMYECKUE MOCIEICTBUS HPEIIPUHUMAEMBIX

JIEHCTBHM, IPEAOTBPAILATD UX;

- OCO3HaHME LIEHHOCTHM HAy4YHOH JeATeNbHOCTH, TI'OTOBHOCTb OCYLIECTBIIATh IPOEKTHYIO H

MCCJIEIOBATEIbCKYIO AESITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE.

VYuuteiBas crienuduky npeamera OOII 12 Xumusi, TUYHOCTHBIE PE3YNIbTAThl B IIPOrpamMme
KOHKPETHU3UPOBAHBI KaK:

JIPO1- cpopMHpPOBaHHOCTh YYBCTBAa TOPAOCTH M YBAKEHHS K HCTOPUM U JIOCTHKEHUAM
OTEYECTBCHHOH XHWMHYECKOH HAayKH; XWMHYECKH TIpaMOTHOE IIOBEJCHHE B NPOPECCHOHATBHOM
JEsITeIbHOCTH U B OBITY IIPH 00pallieHMH ¢ XUMHUUECKUMHU BELIECTBAMU, MaTepUalaMU U NPOLIECCAMU;

JIP02-roTOBHOCTh K MPOJOJKEHUIO 00pa30BaHUS M TOBBIIICHUS KBaTU(PHUKAIMKA B W30paHHON
poeCcCUOHATILHON JEATEIbHOCTH M O0OBEKTHMBHOE OCO3HAHHME POJM XMMHUYECKMX KOMIIETEHIMH B
3TOM;

JIP03-cr1iocoOHOCTH UCTOIb30BATh JOCTHKEHHUS COBPEMEHHOM XMMUYECKON HAYKH U XUMHUECKUX
TEXHOJIOTUN I TIOBBIIIEHUS COOCTBEHHOTO HWHTEJUIEKTYaJlbHOTO pPAa3BUTUS B  BBIOPAaHHOMN
poeCcCHOHATILHOMN 1eATEIbHOCTH;

JIP04-roToBHOCTh M CHOCOOHOCTH K OOpa30BAaHMIO U CaMOOOpPa30BaHUIO Ha NPOTSHKEHUU BCe
KHU3HH;

JIP05-chopMHUpPOBAaHHOCTh  3KOJIOTHUYECKOM KYJIbTYpPhl, TIOHHMMAaHUE BIUSHHUS COIMAIBHO-
HKOHOMHUYECKHUX MPOLECCOB Ha COCTOSTHUE NMPUPOTHON U COLMAIIbHON Cpeibl, OCO3HAHUE TIT100aJILHOTO
XapakTepa 3KOJOTHYECKUX MTPo0IIeM;

JIP06-akTHBHOE HENpUATHE NEHCTBUMN, IPUHOCSILUX BPEl OKpY Karollel cpeae;

JIP07-coBeplIeHCTBOBAHUE SI3bIKOBOM U YUTATENBCKON KYJbTYpPbI KaK CPEJICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMS MUPAa;

JIP08-0oco3HaHNe LIEHHOCTU HAyYHOW NEeSATENIbHOCTH, TOTOBHOCTb OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AESTENIBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.

Hnsa popmuposanus tuuHoCmubIX pe3yibmamos y obyuarowuxcs popmupyiomes YV/I:

- YBa)XCHHE K HCTOPUU U TOCTHIKEHUSM OTEUECTBEHHON XMMHUYECKON HAYKH;
- TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCIIE CAMOOOpPa30BaHUI0, HA TIPOTSKEHUH BCEr

KU3HU;

- COBEpILEHCTBOBATh UMEIOIIMECS 3HAHNUS,

- JKEJaHHME OCO3HaBaTh CBOU TPYAHOCTH U CTPEMHUTHCS K UX MPEOI0JIEHUIO;

- TOJOXUTEJIbHOE OTHOILLIEHHUE K TPYly, OCO3HAHHUE LIEHHOCTH MacTepCTBa, TPY10JII00ue;

- 3HAHHUE MOPAJIBHBIX HOPM M YMEHHE BBIJECINTH HPABCTBEHHBIN aCIIEKT ITIOBEICHMS;

- YMEHHE COOTHOCUTH MOCTYIKH U COOBITHS C MPUHATHIMU ATHUECKUMHU MPUHIIUIIAMU;

- MPOSIBICHHME HMIIATHH, KAK OCO3HAHHOI'O MOHUMAaHUs YyBCTB JPYIUX JIOJEH U CONEPEKUBAHUS UM,

BBIPAXAIOIINXCS B MOCTYIIKAX, HAIIPaBJIEHHBIX HA MIOMOIIb U o0ecrieueHre OJ1aronoyydus.

- pa3BUTHE dTUYECKHUX UYBCTB — CTbIJa, BUHBI, COBECTH KaK PETYJIATOPOB MOPAIBHOIO ITOBEACHHUS;
- 3HaThb OCHOBBI KOJIOTUYECKOW KYJIbTYPBI: NMPUHATHE LIEHHOCTH MPUPOJHOTO MHUpPA, TOTOBHOCTH
CJIEI0BaTh B CBOEH JEATEIBHOCTH HOPMaM IPHPOJOOXPAHHOTO, HEPACTOUUTEIBHOTO, 3J0POBbLE
cOeperaroiiero moBeICHHS;
yCTaHOBKA Ha 3710pPOBBINA 00pa3 XKHU3HHU.
Dopmuposanue YV]] nposooumcs npu nomowu pewienus cieoyroumux munosoix 3a0ay.
- caMoCTOATeNbHas OJArOTOBKA IeNiel U 3a/1a4 y4eOHOM JesITeIbHOCTH;
- TIOWCK, aHaJIN3, U3BJICUEHNE HEOOXOAMMOM HHPOPMAIINH;
- CaMOCTOATENBbHOE B3aMMOICHCTBHE ¢ HH(POPMAITMOHHBIMU HCTOUHUKAMH;
- ydacTHe B KOHKYPCax M OJIMMIIHAJaX;
- MPOEKTHAas JIeATeNbHOCTh 00YyJaOLIHXCS.
MeTtanpeamMeTHble pe3yJibTaThbl
OByageHne YHMBEPCAJIbHBIMH YU4eOHBIMH NIO3HABATEIbHBIMH 1CHCTBUSIMU:
0a3oBbIe JIOTHYECKHE AeliCTBHA:



CaMOCTOSITENILHO  (OPMYJIMPOBAaTh M aKTyaJIM3MpOBaTh MPoOJIEeMy, paccMaTpuBarh €&
BCECTOPOHHE;

yCTaHABJIMBATh CYIICCTBEHHBIM MPH3HAK HIIM OCHOBAHHS JUIS CPaBHEHHUSA, KIacCUDUKAIUH H
00001IEeHHS;

OIIPEIENIATh LU AEATCIILHOCTH, 3a1aBaTh apaMETPbl U KPUTEPHUU MX JTOCTHKCHHUS

BBISABIIATH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe‘-H/ISI B paCCManI/IBaeMBIX SABJICHHUAX,

BHOCHTBH KOPPEKTHUBBI B ICATEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YIIHTATOB IICIIAM, OL[CHUBATH
pI/ICKI/I HOCJ’IC[[CTBI/II;'I ACATCIBHOCTH,

pa3BUBATh KPEATHBHOC MBIIUICHUE IPH PEIIECHUH KU3HEHHBIX TPOOIEM;

0a3oBbIe ucciaeaoBaTelbCcKue AeiicTBUA:

BJIaJICTh HABBIKAMH y4eOHO-HMCCIICIOBATEILCKOW M TMPOSKTHOH JEATEIbHOCTH, HaBBIKAMHU
paspereHus mpooieM;

CIMIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEJIBHOMY TOMCKY METOJIOB PCIICHUS MPAKTUUECKUX
3aaa4, IPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUS

OBJIaJICHUE BHIAMH JCSITEIBHOCTH IO TOJYYCHHUIO HOBOTO 3HAHHs, €r0 HHTEPIPETAIHH,
Hpeo6pa303aHI/Ho U IPUMCHCHHIO B PA3JIMYHBIX yqe6Hbe CUTyalusiaXx, B TOM YUCJIC IIPpHU CO3JaHUN
y4eOHBIX U COIUAIBHBIX IPOCKTOB;

(hopMHPOBaHHE HAYYHOTO THUIIA MBIILICHUS, BIaJICHUE HAYYHOW TEPMHUHOJOTHEH, KIIFOUEBBIMH
MOHATHSIMHU M METOJIAMH;

AHAJIIM3UPOBATD IMOJYUYCHHEBIC B XOAC PCHICHUA 3ada4u pE3yiibTaTbl, KPUTHUYCCKN OLICHUBATH HUX
JIOCTOBEPHOCTD, IIPOTHO3MPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaThb OUCHKY HOBBIM CUTYyallUAM, OICHHUBATb HpI/I06peTéHHI)II7[ OIIBIT,

OCYIIECTBIIATh IICJICHANPABICHHBIA IMOMCK IIEPEeHOCAa CPEACTB W CIOCOOOB JCHCTBHSA B
poecCHOHABHYIO CPeny;

YMETh MIEPCHOCUTD 3HAHUS B IO3HABATEIBHYIO M MPAKTHUECKYIO 00J1aCTH KU3HECATCILHOCTH,
YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJICH, PE/JIaraTh OPUTHHAIBHBIC TTOIXOIbI H PEIICHHUS;

padora ¢ undopmanmeii:

BJIaJIeTh HABBIKAMH IMOJIy4YeHHUs] MH(POpPMaMK U3 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO
OCYILIECTBIATh MOUCK, aHAJIN3, CUCTEMAaTU3allMI0 U MHTEPIPETalui0 HH(OPMALUU pa3IU4HbIX
BUJIOB U ()OPM IPEICTABICHHUS;

HCIOJIb30BaTh CpeACTBa MH(OPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX 33/1a4 C COOJIIOJIeHHEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKU OE30MACHOCTH, TUTHEHBI, peCypcocOepeKeHusl, IPABOBBIX M ATHUECKUX
HOPM, HOpM MH(OPMAITMOHHON 06€30I1aCHOCTH;

OBJIaZIeHl/Ie yHl/[BepcaJII)HI)IMI/[ KOMMyHl/lKaTI/IBHbIMI/I HeﬁCTBHHMH:
o0IeHue:

pacro3HaBaTh HEBEpOATbHBIE CPENICTBA OOIIEHUS, MOHUMATh 3HAUYEHUE COIMAIBHBIX 3HAKOB,
pacmno3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIMi U CMATYATh KOH(IUKTHL

BIIAJICTh PA3JIMYHBIMU CITIOCOOAMHU OOIIECHUS ¥ B3aUMOJICHCTBUS,

Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

COBMECTHaA A1€ATCJIbHOCTD:

MOHUMATh U UCIIOJIb30BaTh MMPEUMYIIECTBA KOMaHIHOW U MHUBHUYyaIbHON paboThI;

BBIOMpATh TEMAaTHKy M METOJAOM COBMECTHBIX AEUCTBUNM € Y4€TOM OOLIMX HMHTEPECOB HU
BO3MOXKHOCTEHN KaXKJ10T0 4JIeHa KOJUIEKTHBA;

MPUHUMATD L€ COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH AEUCTBUS 110
€€ IOCTMIKEHUIO: COCTaBJATH IUIAH JACUCTBUM, PpACIPENENATh POIM C Y4ETOM MHEHHU
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOU paOOTHI;

OLIEHUBATh KAa4eCTBO CBOETO BKJAJa W KAKIOrO YYaCTHMKA KOMAaHJbl B OOIIUH pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM;

IpeajgaraTb HOBBIE IIPOEKTHI, OLICHMBAThb WJEM C TMO3MLMM HOBM3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;



- OCYHIECTBJIATH IO3UTHBHOE CTPATETMUYECKOE IMOBEJECHHUE B PA3IMYHBIX CUTYyalUsX, MPOSBIATH

TBOPYECTBO U BOOOPAKEHUE, OBITH HMHUITUATHBHBIM.
OBjaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:
CaMOOPraHM3aNus:

- CaMOCTOSITEJIbHO OCYIIECTBIISTh IIO3HABATEIbHYIO JESITEILHOCTD, BBISBIATH MPOOJIEMBI, CTABUTH U
(hopmyIupoBaTh COOCTBEHHBIE 337a49H B 00Pa30BATEILHON JISSITEILHOCTH M YKM3HEHHBIX CUTYAIIUsX;

- J1aBaTh OLICHKY HOBBIM CUTYaLIHsIM;

- pacuMpsATh PaMKHU Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX TIPEIIOUTCHHI,

- crnocoOCTBOBaTh (DOPMHUPOBAHHMIO U TPOSIBICHUIO IIUPOKOW JPYIUIUU B Pa3HbIX 001aCTAX
3HaHUH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBCHD;

CAMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCHUTb KOPPEKTUBBI B JCSITEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

- BJIAJCTh HaBBIKAMHU ITO3HABATEIHHOW pe(ICKCHU KaK OCO3HAHHS COBEPIIACMBIX ICHCTBHA WU
MBICJIUTEJIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHHIA;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS 110 X CHIKEHUIO;

IMOIMOHAIbHBIH MHTE/UIEKT, NPeanoaarammui cGopMIpPOBAHHOCTD.

- CaMOCO3HaHMsl, BKJIIOYAIOIIEr0 CIOCOOHOCTh IOHHMMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIIMOHATIBLHOMN c(hepbl, ObITh YBEPEHHBIM B ce0€;

- CaMOpEryJIMPOBaHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEICHHE, CIOCOOHOCTh aIallTUPOBATHCS K AMOLIMOHAIBHBIM H3MEHEHUSIM U
MIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHE MOTHUBAIMU, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHXKEHHIO LIEIH U YCIIeXY, ONTUMHU3M,
WHUIIMATUBHOCTH, YMEHHUE JEHCTBOBATh, UCXO/ISI H3 CBOUX BO3MOXKHOCTEH;

- OMIIaTUHW, BKJIIOYAIOIIEH CHOCOOHOCTh TOHHUMATh OSMOIMOHAIBHOE COCTOSHUE JPYTHX,
YUYUTBIBAaTh €r0 TPH OCYIIECTBICHUMH KOMMYHHUKAIIMU, CIIOCOOHOCTb K COUYYBCTBUIO H
COMEPEKNBAHUIO;

NPUHSATHE ce0sl M APYTUX JI0dei:

- TOpuUHUMAaTh ce0s, TOHUMAas CBOM HEJIOCTATKH U JOCTOMHCTBA,

- TpUHUMATh MOTHUBBI U apTYMEHTHI APYTHUX JIIOJIEH MTPU aHAIHM3E PE3yJIbTAaTOB JAESTEIHLHOCTH;

- TpU3HABaTh CBOE MPABO M MPABO JIPYTHX JIOACH HA OLIHOKY;

- pa3BHBaTh CIOCOOHOCTH TOHUMATh MU C MO3UIIMH JIPYTrOTO YeJIOBEKa.

Yuumvieaa cneyughuxy npeomema OOIL12 Xumus, memanpeomemHvle pe3yibmamvl 6
npozpamme KOHKpemusuposambvl Kax:

MPO1-ymenne  camocTosTeNnbHO  (OPMYIHpPOBaTh M aKTyallM3HpOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE, OTPEIETIATH 1NN eI TEIbHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH UX
JOCTH>KEHHS, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIETSM,
OIICHUBATh PUCKHU MOCIIEICTBHUI NEITEIHHOCTH;

MPO02-BnaseTs HaBbIKAMH Y4eOHO-HCCIEA0BATEIHCKON M IPOEKTHOM IEATETHbHOCTH, HABBIKAMU
paspernieHus mpooem;

MP03-criocoOHOCT, M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEILICHHS
MPAKTUYECKUX 33/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB ITO3HAHWS;

MP04-BnaseTb BUIaMU JACSITEIBHOCTH MO MOJYYEHHIO HOBOT'O 3HAHHUSA, €r0 HWHTEpIpETaliH,
npeoOpa3oBaHUI0 W MPUMEHEHUIO B PA3JIUYHBIX YUEOHBIX CHUTYAIUSAX, B TOM YHCIE TPH CO3JaHUHU
y4eOHBIX U COITUABHBIX TPOEKTOB;

MP05-ymeHre TIEPEHOCHTh 3HAHWS B TIO3HABATEIBHYI0 M TPAKTHYECKYIO 00IacTH
KHU3HEICATSIIbHOCTH; MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTe;

MPO06-B1aseTs Hay4YHBIM THUIIOM MBIIUICHUS, BIAJETh HAYYHOU TEPMHUHOJIOTHEN, KITHOUEBBIMU
MOHSATUSAMH U METOJAMU;

MPO07- BeIIBUTaTh HOBBIE UJIEH, TIPETIAraTh OPUTHHAIBHBIE TTOAXO/IbI U PEIICHUS;

MP08-BnasieTb HaBBIKAMHU TMOJY4YeHHs] HWH(DOpPMAMM U3 UCTOYHUKOB pA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYILECTBISATh MOUCK, aHalIM3, CUCTEMAaTU3allMI0 M MHTEpHpETanuio nH(OpMalun



pa3IUYHBIX BUIOB U (OPM IIPEICTABICHMSL.

MP09-Brafets pa3inUyHBIMH CIIOCOOAaMHM OOIIECHHUS M B3aWMOJICHCTBHSA, apryMEHTHPOBAHHO
BECTH JAMAJIOT, yMETh CMATrYaTh KOH(PIUKTHBIC CUTYaLH, Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY
3pEHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-noHMMAaTh ¥ UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUyAIbHONU PaOOTHI;

MP11-BpIOMpaTh TEMAaTUKy M METOABI COBMECTHBIX JCUCTBUI C y4€TOM OOLIMX MHTEPECOB U
BO3MOXXHOCTEH Ka)KIOrO0 4jeHa KOJUIEKTHBA, IPUHUMATh LEIM COBMECTHOM JEATEIBHOCTH,
OpraHu30BbIBaTh U KOOPJIWHHUPOBATH JEUCTBUA MO €€ NOCTHUIKECHHIO: COCTABJIATH IUIAH JCHCTBUH,
pacrpenenarb poyid ¢ yu€TOM MHEHUH YJaCTHUKOB, 0OCYKAATh PE3yJIbTaThl COBMECTHOM paboThI;

MP12-o1ieHHBaTh KQ4€CTBO CBOETO BKJIAIa U KAXJIOT0 yYACTHUKA KOMAH/IbI B OOLTUI pe3yabTaT
110 pa3pabOTaHHBIM KPUTEPUSAM, OCYLIECTBIIATH TO3UTUBHOE CTPATErMUECKOE OBEJCHHUE B PA3IMYHbBIX
CUTYalUsX, IPOSBIATH TBOPUECTBO U BOOOpaskeHUE, OBITh MHUIIMATHBHBIM.

MP13-caMOCTOSTENBHO OCYILECTBIIATH [TO3HABATEIbHYIO AEATENbHOCTb, BBIBIATH NMPOOJIEMBI,
CTaBUTh M (HOPMYJIHPOBATH COOCTBEHHBIC 3314l B 00Pa30BaTEIbHOU JEATEIHHOCTA M KU3HEHHBIX
CUTYyallUsX, CAMOCTOSITEIIbHO COCTABIISITh IJIaH PEIICHUs IPOOJIeMbI ¢ YYETOM UMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH H MPEINOYTCHUH;

MP14-crioco6cTBOBaTh GOPMUPOBAHUS U TPOSIBICHUS IIUPOKOH 3PYAULIMU B Pa3HbIX 00JIACTSIX
3HAHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEbHbIN U KyJIbTYPHBII YPOBEHb;

MP15-ymeHue naBaTh OLIGHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM.

MP16-cr1oco6HOCTh MIOHMMATh CBOE 3MOLIMOHAILHOE COCTOSIHUE, BUIETh HAIIPABJICHUS Pa3BUTHUSA
COOCTBEHHOI YMOIIMOHAIBHOH c(hepbl, OBITh YBEPEHHBIM B ceOe;

MP17-criocoOHOCTh NOHHMMAaTh SMOLIMOHAIBHOE COCTOSIHUE JPYI'MX, YYUTHIBATb €ro IpHU
OCYILIECTBJICHUN KOMMYHUKAIIUU, CHIOCOOHOCTbh K COYYBCTBUIO U CONEPEKUBAHUIO;

- MP18 - cnocoOHOCTB TpUHKUMATH ce0s1, TOHUMAasi CBOU HEJJOCTATKH U JJOCTOUHCTBA, IPUHUMATh

MOTHBBI U apryMEHTBI JIpYTHX JIIOJEeH NMpHU aHalU3€ pe3ysIbTaTOB AESITEIbHOCTH, MPU3HABATH
CBOE MpaBO M MPaBO JPYTUX JIOJEH Ha OMMOKH, pa3BUBATh CIIOCOOHOCTH MOHHUMAaTh MHUP C
MTO3MIIMH IPYTOT0 YeJIOBEKa.

Hna popmuposanus smux pezynomamos y ooyyaowuxcs ghopmupyromes YV/[: PerynsaTuBHble

- CcIocOOHOCTh OHpeneisITh U (QOpMYIMpPOBaTH LEIW U 3aJa4d JIEATENbHOCTH (KOHEUYHBIN
pe3yibTar), aHAJIM3UPOBATh YCIOBHS U Pa3NUYHbIe 3(P(GEKTUBHBIC ITYTH UX JOCTH)KEHUS;

- crocoOHOCTh KOHTPOJIUPOBATh U YIPABIISATH UMEIOLUIUMUCS pecypcamMu (BpeMsi, CHIIbI, CpPECTBa,
BO3MOKHOCTH M IIp.); OLIEHWBaTh IPAaBUJIBHOCTb BBIOJHEHHUS pabOThI, €€ COOTBETCTBHE
3aIJIaHUPOBAaHHOMY pe3YJIbTaTy U IJIaHY; BHOCUTh HEOOXOAMMbIE KOPPEKTUBBI

- CIOCOOHOCTBH OCO3HABaTh M OLIEHUBATh COJIEP’KAaHUE U Pe3yJbTaThl BHITIOTHEHUS
3alJIaHUPOBAaHHOM pabOThl; CpaBHUBATH CBOM PE3YNbTAThl M CHOCOOBI MX JOCTHUKEHHS C
pe3yabTaTaMd M crnoco0aMH JOCTIXKEHHs JPYIHX; aHAJIW3UPOBAaTh MOJYYEHHBIH ONBIT U
IJTAHUPOBATh MEPCIEKTUBBI €0 UCIOJIb30BAHUS B OyayiieM yuyeOHOM Ipolecce U
BHEYPOYHOH J1€ATEIbHOCTH.

[To3naBaTenbHbIE

- aHaATU3UPOBaTh, CPAaBHUBATh, KJIACCU(PHUIMPOBATh U 0000maTh (aKThl U SBICHUS. BBIABIATH
MIPUYMHBI U CJIEJICTBUS IPOCTHIX SIBICHUM;

- OCYLIECTBIISITh CPAaBHEHHUE, CEPHALMI0O M KIACCU(PHUKAIMIO, CAMOCTOSTEIHLHO BBIOUpas
OCHOBaHUS M KpUTEPHUH JJIs YKa3aHHBIX JIOTUYECKUX OMepaluii; CTpOUTh KJIaCCU(PHUKALMIO Ha
OCHOBE JJMXOTOMHYECKOTO JeJIeHNs (Ha OCHOBE OTPHUIIAHHUSA);

- CTPOUTH JIOTMYECKOE PACCYXJCHHE, BKIIOYAIOIIee YCTAHOBJICHHE MPUYUHHO-CIIEICTBEHHBIX
CBsI3€;

- CO3/1aBaTh CXEMAaTUYECKUE MOJEIH C BbIICIIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OObEKTA.

- COCTaBJISATh TE3UCHI, Pa3IMUHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.);

- mpeoOpa3oBBIBaTH MH(GOPMAIIMIO U3 OJHOTO BUA B APYTroH (TabauIly B TEKCT U TIp.);

- BBIYUTHIBATh BCE YPOBHU TEKCTOBOW MH(POPMALIUY;

- YMeTh ONPENENATh BO3MOXKHbIE MCTOYHMKM HEOOXOAMMBIX CBEIEHHH, MPOM3BOIUTH IOMCK



nH(pOpMalIUY, aHAJTM3UPOBATh U OLICHUBATh €€ JOCTOBEPHOCTb.
KoMmMmyHUKaTHBHBIE

- CIOCOOHOCTb HaXOJUTh BBIXOJ U3 CIIOPHBIX CUTYAIMil U HE CO3/1aBaTh OTKPHITHIX KOH(IHUKTOB;

- CcrnocoOHOCTh MPUHHMMAThH PEIICHHS ¥ IPaMOTHO OTCTaMBATh CBOIO TOYKY 3PEHUS; MPABHIBHO
(GbopMyIHpOBaTh U CTABUTH BOMPOCHI; YETKO U MOJHO BbIPaXaTh MbICIIH;

- CcnocoOHOCTh KOHTPOJHMPOBATH CBOE TIOBEJCHME U TOBEACHHWE MApPTHEPOB B TPYIIIE;
COTPYAHMYATH C OAHOTPYIITHUKAMHU U NIEJArOrOM.

- CcrnocoOHOCTh BOCHPUHUMATh HMH(OPMAIMIO B Pa3IUYHBIX PENPE3CHTaTUBHBIX CHCTEMAaX,
CO3/1aBaTh LEJIOCTHBIA oOpa3 (Ipeamera, CUTyalluH, SIBICHHUS, 3aKOHA U Ip.); CIOCOOHOCTD
MOJTy4aTh HEOOXO0AUMYI0 HH(OPMAIIHIO Pa3IMYHBIMHU CIIOCOOAMHU M M3 PA3IMYHBIX UCTOYHUKOB,;
BJIAZIETh IPUEMAMHU 03HAKOMUTEIBHOI0, U3YYaOLIEro, yCBauBAIOIIET0 M TOMCKOBOIO YTEHUSI.

Dopmuposanue YV nposooumcs npu nomowu pewieHus creoyiouux munogulx 3a0ay no pasoenam:

- OCHOBBI CTPOEHUS BEILIECTBA;

- XUMHYECKHE pEeaKluu;

- CTPOEHHUE U CBOMCTBAa HEOPraHUYECKHUX BEILECTB;

- CTpPOEHHUE U CBOMCTBA OPTaHUYECKUX BEILECTB;

- KHUHETUYECKHE U TEPMOJMHAMUYECKUE 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUUECKUX PEaKIIHii;

- pacTBOpBHI;

- XUMUS B OBITY U IPOU3BOJICTBEHHOMN ACSITENLHOCTU YelloBeKa. Pacu€THbIE 3a/1a4 MO0 XUMHHU JEJIST

Ha TUIIbI, @ K&Kl TUI HA MTOATHUIIL.

Tun 1. Beruucnenue no xumudeckum popmynam. Tun 2. 3agaun Ha pacTBOPHI.

Tun 3. Pemenue 3a1a4 Mo XuMUIeCcKuM (hopmynam.

Tun 4. 3agauu Ha BeIBeIeHUE POPMYIIBI BEIIECTBA.

Tun 5. KomOunupoBanusie 3agaun. Tun 6. 3a1aun Ha KHHETUYECKUE 3aKOHOMEPHOCTH.

OKCIIEpUMEHTANIBHBIE 33/1a4d - JTO 3a/JlaHUs MPAKTUYECKOIO XapaKTepa, OTBEThl Ha KOTOpHIE
HaxXoJAT B Mpoliecce HaOII0ACHUN 3a ONBbITAMHU WM TEOPETUUECKOT0 0OOCHOBAHMS CBOMCTB BELIECTB.
ITo cBOoEMy coliepaHHMIO SKCIEPUMEHTAIbHbBIE 33Jaul MOKHO KJIacCU(PULIMPOBATh TakK: a) 3aJa4yd Ha
HabuoieHue; 0) 3a1a4y Ha MOJIy4YeHHE BEIEeCTB; B) 3a/1a4l Ha MPOBEACHUE XapaKTEPHbBIX peaklnil; I')
3aJ]auu Ha paclio3HaBaHUE BEILECTB; 1) 3a/laul Ha KOHCTPYHPOBaHUE MPUOOPOB.

IIpenmeTHble pe3yabTaThl

ITP601-chopMupoBaHHOCT TIPEACTABICHUNA: O XUMUYECKOW COCTABIISIONIECH €CTECTBEHHOHAYYHOMN
KapTUHBI MUPA, POJIM XUMHUU B TIO3HAHUH SIBIICHUN MPHUPObI, B (POPMUPOBAHUN MBILUIEHUS U KYJIBTYpPbI
JMYHOCTH, €€ (YHKIMOHAILHOM TI'paMOTHOCTH, HEOOXOAMMOM Ul pEeIIeHHs NPaKTUYeCKHX 3agad U
9KOJIOTMYECKH OOOCHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3/I0POBBIO U IIPUPOAHON CpeJIE;

ITP602 -BrageHHEe CUCTEMOM XMMHMYECKHMX 3HAHMN, KOTOpas BKJIKYAET: OCHOBOIIOJIArarollye
MOHATHA(XUMHUYECKHUI 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI0YKa aToMa, S-,p-, -0-3JeKTpOHHbIC
opOUTanu aTOMOB, MOH, MOJEKYJa, BAJIEHTHOCTb, JJEKTPOOTPHUIATEIBHOCTb, CTENEHb OKHUCICHUS,
XUMHYECKas CBSA3b, MOJIb, MOJIIPHASI Macca, MOJIIPHBIM 00BEM, YIIIEpOJHBIN CKEJET, PYHKIIMOHATbHAS
rpynna, pagukaig, W30MEpUs, TOMOJOTMYECKHH psi, TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA- H
a30TcoJiepKalllie COEIMHEHUs, OWOJIOTMYeCKH aKTHUBHbBIE BellecTBa(YIJIeBOJbl, KHUPbI, OenKn),
MOHOMEp, TOJHMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COECIUHEHUS, KPUCTAIIIMYECKAs
pemérka, THUIBI XUMHYECKHUX peakuuid (OKUCIUTEIBHO  -BOCCTAHOBUTENBHBIE, JK30- U
SHIOTEPMHUYECKHE , PEAKIUH HOHHOrO OOMeHa), pacTBOp, JJIEKTPOJHUTHI, HEIIEKTPOJIUTHI,
ANEKTOPOJIUTHYECKAs AUCCOLUAIMS, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh XMMHUECKON peakuuu
XMMHUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI(TEOPHS XMMHUECKOIO CTPOECHUSI OPraHUYECKUX BELIECTB
A, M, bytniepoBa, Teopusi 3IEKTPOJIUTHUECKON AUCCOIIMALIAN, Iepuoandecknii 3akoH .M. Menaenees,
3aKOH COXPaHEHHsI MacChl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3BIK XUMHH, (PAKTOIOTHYECKHE
CBEJCHMS O CBOICTBax, COCTaBe, IIOJy4eHHS U O€30MacCHOM HCMOJIb30BAaHUM Ba)KHEUIINX
HEOPTraHMYECKUX U OPTaHMUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH JIEATEILHOCTH YEIOBEKA,;

IIP603-yMeHne BBIABIATH XapaKTEpPHbIE MPU3HAKHM M B3aMMOCBSI3b HW3YYEHHBIX IOHSITHH,
IIPUMEHSTh COOTBETCTBYIOIME IIOHATUS IIPU ONHCAHUU CTPOEHHUS M CBOWCTB HEOPraHMYECKHX U
OpraHWYECKHUX BEIIECTB W HX MPEBpPALICHUM; BBIABIATH B3aUMOCBA3b XHMHUYECKMX 3HAHHU C



MOHATHUAMMY U IIPEICTaBICHUAMU IPYTHX €CTECTBEHHOHAYYHBIX NIPEIMETOB;

ITP004-ymeHre HCIIONb30BaTh HAMMEHOBAHUS XUMHUYECKMX COEAMHEHUN MEXAYHapOAHOIO
COI03a TEOPETUYECKON U MPUKIAJHON XUMUM U TPUBUAJIbHbBIE HA3BaHUS BaXKHEHINX BELIECTB(ITUIIEH,
alleTUJICH, TNIMIEepUH, GeHOoI, PopManbIeru, yKCyCcHas KUIOTa, TIIMIUH, yrapHbIA ra3, yISeKUCIIbINA a3,
aMMMaK, rai€HHas U3BECTb, HEraléHHas U3BECTb, MUThEBAs COJAa U JIPYTHX), COCTaBIATh (HOPMYJIbI
HEOTraHWYECKUX U OPraHMYECKUX BELIECTB, YPABHEHUS XMMHUECKHX PEAKLUM, OOBSCHATH UX CMBICI,
IIOATBEP>K1aTh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMHU YKCIIEPUMEHTAMU U
3alUCSIMU YPABHEHUH pPEeaKLUi;

ITP00S-ymeHne ycTaHaBIMBAaTh IPUHAMIEKHOCTh H3YYEHHBIX HEOPraHUYECKUX U OPraHUYECKHUX
BEILIECTB K ONPEIEIIEHHBIM KJIacCaM U IpynnaM COEAMHEHNI XapaKTepU30BaTh UX COCTaB U Ba)KHEUILINE
CBOWCTBA; ONpENENsATh BHUAbI XMMHUYECKMX CBs3eld (KOBaJEHTHas, HOHHAas, MeTaJuIn4yecKas,
BOJIOPOJIHAS)), TUITBI KPUCTATUTMYECKUX PEIIETOK BEIIECTB; KIACCU(UIIMPOBATh XUMUYECKHE PEAKIINH;

ITP606 -Bi1aseHue OCHOBHBIMU METOAAMM HAYYHOTO IT03HAHUS BEIIECTB U XUMUYECKUX SIBIICHUI
(HabmoieHue, U3MEpPEHUE, SKCIEPUMEHT, MOJICITUPOBAHHE);

ITP607-ymeHne nmpoBOAUTh PACUETHI MO XUMHUYECKUM (OpPMYJIaM U YPaBHEHHUSAM XMMHUYECKHUX
peaKIuii ¢ MCIOJIb30BaHHEM (DU3MYECKHX BEJIMYMH XapaKTEPU3YIOIIUX BEUIECTBA C KOJUYECTBEHHOM
CTOPOHBI: Macchl, 00bEMa (HOpPMalbHbIE YCIOBHs) T'a30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BaTh
CUCTEMHbIE XMMHYECKHE 3HAHUS JUISl NPHUHSITUS PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHUEM,;

I1P008-ymeHre 1U1aHUPOBaThb M BBINOJHATH XMMHUYECKUH HKCIEPUMEHT (TpeBpalleHus
OpPraHUYECKUX BELIECTB IIPU HAaIrPEBAHUU, [TOJIyUYE€HUE STUIICHA U U3YUYEHUE €0 CBOICTB, KAUECTBEHHBIE
pEeaKIMM Ha albJeruibl, Kpaxmajl, YKCYCHYIO KHUCIIOTY; JeHaTypauus OCJIKOB IIpU HarpeBaHUW,
L[BETHbIE pPEaKLUUU OEJIKOB; MPOBOAUTH PEAKIMM HOHHOTO OOMEHa, OIpeNeNiATh CPeLy BOJHBIX
pPacTBOPOB, KAUECTBEHHBIE PEaKK Ha Cyab(aT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHUST,;
pemaTh 3KCIepUMEHTAbHBIE 33aJauu 1o TeMaM «Mertamabsl» U « Hemeramnel») B COOTBETCTBUM C
MpaBWJIaMU TEXHUKH O€30MaCHOCTH ITPH 0OpAIIeHNH , BELLIECTBAMH U JJaOOPAaTOPHBIM 000PYJOBaHHUEM;
NPEJCTAaBIATh  pe3yiabTaThl XMMHUYECKOTO OJKCIepUMEHTa B  (opMe 3amucu  ypaBHEHMH
COOTBETCTBYIOIIUX peakUuid U GOpMyIUPOBATH BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTaTOB;

ITP609-ymeHrne aHaIM3MpPOBAaTh XUMMUYECKYI0 HMH()OPMALUIO, MOJIYy4aeMyl0 U3 Ppa3HbIX
HCTOYHUKOB (CpeACTB MaccoBOU MH(popmanuu, cetb IHTepHET U apyrue);

ITP610-ymenue coOmroaTh MpaBHiIa HKOJOTHMUYECKH I€1eCO00pa3HOro MoBeleHUs B OBITY U
TPYJAOBON JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 370POBbsl M OKPY)KAIOIIEH Cpe/bl; YUUTHIBATh
OIIACHOCTb BO3/IEUCTBHS HA KUBbIE OPraHU3MBbI OIIPENEIEHHBIX BEIIECTB, TOHUMAsl CMBICII TIOKa3aTels
MpeIeabHON TIONYCTUMOW KOHIEHTPALINH;

ITP611-ymMeHne NMpUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS BELIECTB U
XUMHUYECKUX SBJICHUM /U1 00y4aromIMUXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBBS;

ITP612-ymeHne HCIoNb30BaTh penbeHO TOYeuHylo cuctemMy oOo3HaueHuil JI. Bpaitns ans
3aMnucy XUMHUYECKUX GOPMYJT IS CIENBIX U CIa0OBUIAIINX 00yUaOIIUXCSL.

2 CTPYKTYPA U COJAEP)KAHUE YYEFHOU JJUCHUTLJIAHBI
2.1 O0beM y4eOHOii TMCIHHUNJIHHBI M BUIbI Y4e0HOIH padoThI

Buj yueoHoii padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 npeaMeTa 120
B TOM YHCIIE:
- TeOpeTUIecKoe 0OyIeHne 38
- IPAKTUYECKHUE 3aHATH 78

- CaMOCTOsATENbHAs paboTa -

- KOHCYJIbTallul

. 1/2
-IIPOMEKYTOYHAS aTTecTarus — g epeHITUPOBAHHBIN 3a4er,

OK3aMCH




3 TEMATHYECKOE IINTAHUPOBAHUE U COAEP KAHUE YYEBHOI'O ITPEIMETA

HaumeHoBaHue pa3jie/ioB Koze1
" TeM Conep:kanue y4eOHOro MaTtepuasa u GopMbl OPraHU3aAUUHM AeATeJILHOCTH o0yyawmuxcss |O0bem 4acoB| pe3yJbTaTOB
ocoenuss OOII
1 2 3 4
Pa3zngesn 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Crpoenne |Copepsxanue yqe6HOro MaTepuasa 4
aTOMOB XHMHYCCKIX By 010l KOHTPO.TE 2 TIPO2
P/ICMCHTOB M HPUPOAA | Jlexnmst Nel. CoBpeMeHHast MOEIb CTPOCHHS aroMa. CHMBOIMYECKUHN SI3bIK XUMHUH. XUMUIECKHUIA JIP04
XUMITICCKON CBI3N bIEMEHT. DJIEKTPOHHAs KOHpUrypalus atoMa. Kinaccudukanus XAMAYECKUX 3JIEMEHTOB (s-, p-, d- MPO03
SJIEMEHTEI). BajeHTHBIE DIEKTPOHBI. BageHTHOCTh. DIEKTPOHHAS NPHPOJA XUMHUYECKOH CBS3H. [1P602
DIIEKTPOOTPUIIATENILHOCTh. BUIBI XMMHYECKOM CBA3M (KOBAJIEHTHAS CBA3b, €€ Pa3HOBUIHOCTU U [1P609
MEXaHHU3MbI 00pa30Banys (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN ), HIOHHAS CBSA3b, METAJUINYECKAS]
CBSA3b,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHuUs.
IMpakTuyeckoe 3anaTueNel. Pemenne NpakTHUECKUX 3aJaHMI HA UCIOIB30BAHUE XMMHYECKOM| 4
CHMBOJIMKH ¥ Ha3BaHMI COEIMHEHUM 10 HOMEHKIIATYPE MEXKIYHAPOIHOIO COK3a TEOPETHIECKON U
NPUKIaAHON XWMUM W TPMBUAJIBHBIX HA3BaHUM JUIA COCTaBIEHHS XMMHYECKHX (OPMYII
NIByXaTOMHBIX COEIUHEHMI (OKCHIOB, CYIb(PHIOB, THAPHIOB U T.N.) U APYTUX HEOPTaHUYECKUX
COEIMHEHHH OTIENBHBIX KIACCOB.
[IpakThdeckWe 3aJaHUs HAa YCTAHOBJIECHHE CBA3M MEXIY CTPOEHHEM aTOMOB XHMHYECKHX
5JIEMEHTOB ¥ MEPUOAMYECKUM U3MEHEHHEM CBOWCTB XMMHUYECKHX DJIEMEHTOB M MX COEIMHEHUH B
COOTBETCTBUU C MOJ0XKEHUEM [leprno1ndecKkoi CUCTEMBI.
Tema Conep:xanue yueOHOTro MaTepuaJia 4
1.2 Iepuonmaeckuii JlekuuaNe2.ITeproarueckas cucTeMa XUMUYeckux siaeMentoB J[.1. Menneneepa. ®uU3NYeCKHid 2 JIPO1
3axoH u Tabmiua JI. M. |oy e IMepuomnueckoro 3akona JI.M. MeHnzaeneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB JIP04
Menpeneesa XUMHYECKAX 3JIEMEHTOB, OOpa3yeMBIX MMH IPOCTBIX M CIIOXKHBIX BEHIECTB B COOTBETCTBHHU C MP04
[OJIO)KEHUEM XMMHUUECKOT0 dlieMeHTa B [leproauueckoii cucteMe. MUPOBO33PEHUECKOE U HAYIHOE MPO06
3HaueHue [lepuonnueckoro 3akona JI. 1. MP11




MenpeneeBa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX XUMHUUYECKUX AJIEMEHTOB.

IIpakTuyeckoe 3ansitueNe2. PenieHue NPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA)
XapaKTePUCTHKY  XUMHUYECKHX  JJEMEHTOB  «MeTalunueckne/HeMeTalTnIecKue

CBOMCTBA, 3JIEKTPOOTPUILIATEIHLHOCTh U CPOJCTBO K ANEKTPOHY XUMUUYECKUX IIEMEHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM CTPOCHHEM U IMOJIOKEHUE B MEPUOJUYECKON cHUCTEeME
XxUMHU4YecKuX djemeHToB .M. Menaeneena.

~

lemoncTpanun. Paznmuunsie Gopmbl. [lepuonndeckoil CHCTEMbl XUMUYECKUX 3JIEMEHTOB
J1.11. Menneneena.

I1P603

Paznen 2. Xumnueckue pe

AKIUHU

16

Tema 2.1. Tunel
XUMHUYECKUX PEaKIuid

Coaep:xaHue yueOHOro MaTepuaJia

10

Jlekuuss Ne3. Knaccudukanuss M THUOBI  XUMMYECKMX peakUuil ¢ ydyacTueM
HeopraHuueckux  BemiecTB. CocTaBieHHE ypaBHEHUH peakUMi  COEAUHEHMS,
pa3oKeHus, 3aMeLIeHns, 0OMEHa, B T. Y.peaKkl1il FTOpeHusl, OKUCIECHUA-BOCCTAaHOBJICHHUSI.

Jlexus Ned., YPaBHeHI/IH OKHUCICHUA-BOCCTAHOBJICHHU . CreneHb OKHCIICHHS.
OKHCIUTENb U BOCCTAHOBUTEIb. OKUCIUTEIHFHO-BOCCTAHOBUTEIILHEIC pCaKkuuu B Iprupoac,
IIPOU3BOJCTBCHHLIX ITPOHCCCAX U JKUBHCACATCIIbBHOCTH OPraHUu3MOB.

Jleknuss Ne5. KonuuecTBeHHBIE OTHOWIEHHS B XUMHHA. OCHOBHBIE KOJWYECTBEHHBIE
3aKOHBI B XMMHUHU M PACUETHl MO0 YPABHEHUSAM XUMHUUYECKUX peakuuii. Moiap Kak €IuHHUIA
KOJIM4YecTBa BemiecTBa. MossipHas mMacca. 3aKOHBI COXpPAHEHHUS MAcChl U DHEPTUHU. 3aKOH
ABorazipo. MossipHbIil 00bEM ra3oB. OTHOCUTENbHAS TUIOTHOCTh Ta30B.

IIpakTnyeckoe 3anaTueNe 3. «Tunbl xumMudeckux peaxiuiny. MccaenoBanue TUOB (110
COCTaBY M KOJMYECTBY MCXOJHBIX U OOPa3yIOMIMXCS BEIIECTB) U MPU3HAKOB XUMHUYECKHX
€aKI[UN.

IIpakTnyeckoe 3ansitueNe 4.PacuéTsl 1O ypaBHEHUSM XUMHUYECKMX peEakUudl C
MCII0JIb30BaHNEM Macchl, 00bEMa (HOpMalbHbIE YCIOBHS) Fa30B, KOJMYECTBA BEIIECTBA.

JIP02  JIPO3
JIP04  MPO0O4
MPO05 MP12
ITP605 ITP606
[1P607 ITP610
I1P611




Coaep:xanue y4eOHOro MaTepuasa 6 JIPO3 JIP04
Tema 2.2.37€KTpPOJUTHI- = JIPO8 MP02
Tuccomanus n Jlexnus Ne6. Teopus 3neKTp0Jmmqe01§on JIVCCOIMALIUH. I/IOI{H. OnekTponuTsl. Peakiuyl MP09
. HOoHHOTro oOMeHa, CocTaBiieHUE PeaKIMii HOHHOTO 0OMEHa IMMyTEM COCTAaBICHUS MX MOJIHBIX
MOHHBIN 00MEH " " 2 MP10  MPI1
W COKPAIICHHbIX HMOHHBIX YpaBHEHMI. Kucnotno-ocHOBHBIE peakiuu. 3aJaHus Ha 1P608 TIPG09
COCTABJICHHE HOHHBIX PEaKIIHil.
IIpakTuyeckoe 3ansTHeNeS. Peakiuu rugponmsza. [IpoBeneHue peakiuii MOHHOTO
oOMeHa, OIpeNesieHHe Cpeabl BOJHBIX PACTBOPOB. 3aJaHMsl HA COCTABICHHE HMOHHBIX
peakuuii. MccnenoBanue cpesibl paCTBOPOB O, 00pa30BaHHBIX CHJIBHBIMU U CIa0BIMU 4
MPOTOJIUTAMH, U UX PEAKIUil ¢ pacTBOpaMHu IIENoun U kapOonara HaTpus. CocraBieHue
peakuuii rugponusa coneil. [Ipaktuueckoe npuMeHeHHe rupoaun3a.
Kontpoabnas padora Nel. [«CTpoeHue BelecTBa H XUMHUYECKUE PeAKIHI». 2
. 16
Pa3nes 3.CTpoeHne v CBOMCTBA HEOPraHMYECKHUX BelleCTB
Tema 3.1. KJIaCCI/I(l)I/IKaHI/DI, Coﬂepmaﬂne yqeﬁﬂoro MaTepuaJa 4 JIPO1 JIPO2 JIPO8
HOMCHKJIaTypa U CTPOCHUC | JlexmmuaNe7. [Ipeamer HeOpraHMYECKOH XMMUH. B3aNMOCBsI3b HEOPraHUYECKUX BEIIECTB, MPO1 MP04
HCOPTAaHUICCKUX BCIICCTB | KjjaccuduKalys HEOPraHUUECKUX BemecTB. IIpocThie U clioxHbie BemmecTBa. OCHOBHBIE MPO9 MP12
KJIACCHI CJIOKHBIX BEIIECTB (OKCHJBI, THAPOKCHIBI, KHCIOTHI, coiu). Homenkinarypa u MP13 11P601
Ha3BaHME HEOPraHWYECKHX BEIIECTB HCXOMS U3 HMX XHUMHUYECKOH (OpMyNbl WIH [1P602  TIP603
COCTaBJICHHE XUMUYECKON (POPMYIIBI UCXOS U3 Ha3BAHUS BEIIECTBA MO MEXYHAPOIHOM 1] [1P604 ITP609
TPUBHAIILHOM HOMEHKJIAType 2
MexMmonekyisspHable  B3aumonencTsuss Kpucramnoruaparsl, ArperaTHble COCTOSHHS
BemlectBa. Kpucrannudeckrne u amopdHbie BeecTBa. THIBI KPUCTAIUTMUECKUX PEIIETOK
(aTomMHasi, MOJEKyJIsIpHas, WOHHAsA, MeETa/uIndecKas). 3aBUCHUMOCTh
(¢u3MuecKuX CBOMCTB BellecTBa OT THUIMA KpHUCTAUIMYECKON peméTku. [IpudnHb
MHOT000pa3usi BeriecTB. COBpeMEHHBIE MPEJICTABICHUS] O CTPOCHHUH TBEPIBIX, KUIKHUX U]
ra3000pa3HbIX BemecTB. JKUIKe KpUCTaIbI.
6

IIpakTnyeckoe 3ansitme Ne6. HomeHxiaTypa HEOpraHMYECKHMX BELIECTB: Ha3BaHUE
BEIIECTBA UCXO/SI U3 UX XUMUUECKON (DOPMYIIBI MIIH COCTaBICHUE XUMUYECKON (POPMYIIBI
ucXols W3 Ha3BaHus BenlectBa no MexayHapogHo (MIOITAK) wim tpuBHanbHOU
HOMEHKJIaType.

Pemenue MPAKTUYCCKUX 3aJlaHui 110 Knaccn(bmcaunn, HOMCHKJIATYpPC U XUMHUUYCCKHUM




(dhopMyliaM HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB (YrapHBIH Ta3, yrIeKUCIbIH ra3,
aMMMaK, raméHHasl U3BEeCTh, HeraméHas U3BecTb, IUTHEBAsl COJA U JPYIHX): Ha3bIBaTh Y
COCTaBIIATH (POPMYIBI XUMHUYECKUX BEIIECTB, ONPEICNIATh MPHHAIICKHOCTh K KIIACCy.
HctouHukn xumuuyeckod uHpopMauuu (HayuyHas M YydyeOHO-Hay4Has JIUTeparypa,
cpeactBa maccoBod mH(pOpManuu, cetb UuTtepuer u apyrue). [louck mHpOpMauu mo
Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyJIaMm.

Tema 3.2. dusuxo-
XUMHYECKHE CBOMCTBA
HEOPTraHWYECKUX BEIIECTB

Copep:kaHue y4eOHOTro MaTepuaa

JIP02 JIPO3 JIPO4

JlexkuusaNe8.Metasuibl. O6ue pusnueckue U XUMUYECKHe CBOKWCTBA MeTaioB Crioco0bl
NOJTy4eHUs, 3HAYeHHE METAIJIOB M HEMETAJUIOB B INPHUPOAE U JKU3HEAEATEIbHOCTH
4eloBeKa M OpraHu3MoB. Kopposus MeTalioB: BHIBI KOPPO3HH, CIOCOOBI 3aIlUTHI
METAJUIOB OT KOppo3uu. OCOOEHHOCTH KOPPO3UH B MOPCKOM M NPECHOH BOJE.

JIPO8 MPO3
MP06 MPO7
[1P603  TIPGO4
[1P606 ITP609

JlekuusaNe9.Hemeramnel. OOmue Qusuveckre M XUMUYECKHE CBOMCTBA HEMETAIIIOB.
Tunwmuansie cBoiictBa HemetaymioB [V - VII rpymn. Knaccudukanus m HOMEHKIIATypa
coequHeHni HeMeTauoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE.

JlexnmusaNel(0.XuMudeckue CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHX BEIICCTB
(OKCHAOB, THAPOKCUIOB, KHCIIOT, COJIEH U Jp). 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
MPOCTHIX BEUIECTB, BOJOPOJIHBIX COEJUHEHNH, BBICIINX OKCHUJIOB U THJIPOKCHUIOB.

IIpakTnyeckoe 3anaTueNe7. CocraBieHue ypaBHEHMM XUMUUYECKUX PEAKIUI ¢ y4aCTHEM
IIPOCTBIX M CIIOKHBIX HEOPraHMYECKUX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHJIOB
METaJUIOB, HEMETAJIJIOB M aM(OTEPHBIX JIEMEHTOB; HEOPIraHUYECKUX KHUCIOT, OCHOBAaHUN
1 aM(pOTEPHBIX TUIPOKCHUOB; HEOPTaHUYECKUX COJIEH, XapaKTEpU3YIOLUX UX CBOMICTBA.
Pelrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOWCTBA, COCTAB,
MIOJIy4EHHUE n 0Oe3omacHOe MHCMOJNb30BaHHE  BaKHEHIIMX
HEOPraHMYECKUX BEUIECTB B ObITY M MPAKTUYECKOHN JI€ATEIIbHOCTH YEIOBEKa.

Tema 3.3. HWnentudukanus
HEOPTaHMUYECKUX BEIICCTB

Conep:xaHue y4eOHOro MaTepuaJia

IIpakTnueckoe 3anaTHeN:8. «VneHTUUKAIMSA HEOPraHUYECKHX BeIIECTBY». PerieHue
DKCIepUMEHTANIBHBIX 33/1a4 [0 XMMHYECKUM CBOMCTBAM METAJUIOB M HEMETAJUIOB, I10
pacro3HaBaHMIO M TIOJYYEHHIO METAJUIOB W HemeTawioB. MnenTuduxanus

JIPO3
JIPO7

MPO1




HEOPraHMYECKUX BEIIECTB C MCIOJb30BaHMEM MX (PU3MKO-XMMHUYECKHX CBOICTB,
XapaKTepHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHBIE peakuuu Ha cynbdat-, kapOoHaT-,
XJIOPUJ AaHWOHBI, HA KATUOH aMMOHHS.

MP03
[1P605
[1P608

KonTpoJsbHasi padora Ne2.

«CBolicTBa HEOPraHNnvYe€CKUX BEIIECTBY».

[1P609

Pa3znea 4. CTpoeHue U CBOIICTBA OPraHNYeCKUX BelleCTB
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Temad.1. Kinaccudukanms,
CTPOCHHE MW HOMEHKJIATypa
OpPTaHHYECKUX BEIICCTB

Conep:kanue y4e0OHOIro MaTepuaa

Jleknusi Nell.llosBiieHne n pa3BuTHE OpraHudeckod xumuu. [Ipeamer opraHmdeckoi
XUMUU. MecTo M 3HaueHHE OpPraHMYEeCKOM XHMHHM B CHCTEME ECTECTBEHHBIX HaykK.
XUMHUYECKOE CTPOCHUE KaK MOPSAOK COCIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJIGHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XHUMHUUYECKOIO CTPOEHHUS OPraHUYEeCKUX
coenunennii A. M. byrtnepoBa. VYriepoJHbIi CKelIeT OpPraHWYeCKOW MOJICKYJIBI.
3aBUCUMOCTh CBOMCTB BEHIECTB OT XMMHUYECKOTO CTpOeHHs Mousiekynl. W3omepus
HU30MEPBI.

[lonstne o QynkuuoHanbHoOi rpynme. Panukan. [IpuHIMIIBL
OpPraHMYeCKUX COeIMHEHU. MexayHapoaHas  HOMEHKJIaTypa W [PUHLMUIBI
HOMEHKJIATypbl ~ OpraHudyeckux coenuHeHuil. [loHsTHe 00  a3oTcomepkamux
COCIMHEHUSIX, OMOJOTHYECKN aKTHUBHBIX BEIIeCTBaX (YrJieBojax, KMpax, Oelkax u Jp.),

BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/ISIX(MOHOMep, MNOJINMEP, CTPYKTYPHOC 3BCHO).

KJ1accuukanum

IIpakTnueckoe 3ansitue Ne9. HomeHknarypa opraHM4eCKHX COEIMHEHUI OTAENbHBIX
KJIacCOB (HACBHIIIEHHBIE, HEHACBHIIIEHHbIE M apOMaTUYEeCKHE YIJIEBOJOPOJbI, CIHMPTHI,
(heHobI, aNbIeTUIbl, KETOHBI, KapOOHOBBIE KHUCIOTHI U Jp.) CoCTaBlIeHHE TOJIHBIX U
COKpAIEHHBIX CTPYKTYPHBIX (DOpMYJ OpPraHMYECKHUX BEIECTB OTAENbHBIX KJAacCOB,
HCIIONB3Ysl MX Ha3BaHUSA IO CUCTEMAaTH4YECKOM HOMeHKiaType. Pacuérel mpocreinieit
(hopMyIIbI OpraHMYECcCKOM MOJIEKYJIbI, HCXOJIS M3 3JIEeMEHTapHOro cocTaBa(B%).

JIPO1 JIPO3 JIPO7
MPO03 MPO06
MP11 MP13
MP14 [1P602
[1P603  TIPGO4
[1PG11 ITPG12

Tema 4.2. CsBolicTBA|

Conep:xaHue yueOHOro MaTepuaJia

12

OpTaHUYCCKUX COE€IUHEHUI

JlekunsaNel2.OU3UKO-XUMUYECKUE CBOMCTBA OPTraHUYECKHX COCIUHEHUN OTIEIbHBIX
KJIaccoB  (OCOOEHHOCTH KJIacCH(UKAIMK W HOMEHKJIATYphl BHYTPU  KJacca;
TOMOJIOTHUYECKUH psii 1 o01ast popmyna; uzomepus; GU3nIecKre CBONCTBA; XUMHUYECKHE
CBOMCTBA; CIIOCOOBI TIOJTYYCHHUS ):

-IPCACIIbHBIC YTJICBOJOPO/BbI. FopeHI/Ie MCTaHa KaK OJHMH M3 OCHOBHBIX HCTOYHHKOB

JIP02 JIP04
JIPO5S MP02
MPO3
MPO5




Teria B IPOMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOAHBIX YTIIEBOJIOPOAOB, HAXOXKICHUE,
B [IPUPO/IE€ U IPUMEHEHUE AJIKAHOB;

-HeTpeeNIbHbIE M apoMaTHueckue yriaeBoaopoasl. [lomuMepusanus STUIEHA Kak
OCHOBHOE HAIlpaBJIEHHE €ro HCIONIb30BaHMs. ['OpeHHe aleTuiaeHa Kak HCTOYHUKA
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJIsl CBAPKHU M PE3KH METaJIIOB.

JlexknusaNel3.Kucinopomoconepxaimue CoOeTIMHEHHS (CTUPTHI ¥ TPOCThIE PUpbI, PeHOITBI,
QIBJIETH/IBI U KETOHBI, KapOOHOBBIE KHCIOTHI W WX MpOou3BOIHBIC). [IpakTuyeckoe
MPUMEHEHUE STWICHIJIMKOJSA, TInlepuHa, ¢enona. Ilpumenenue Qopmanpaeruna,
areTanbpJeruaa, YKCyCHONH KHUCIOTBI. MBUIa, KaK COJU BBICHIMX KAapOOHOBBIX KHCIIOT.
Moromiue cBOCTBa MbLIA.

JlekmusaNel4. Aszorcomepxkamiyie COCIMHCHHS (aMUHBI, AMHUHOKHCIIOTBI, OCJIKH).
BricokoMonekynsipHble  cOeAMHEHUs (CUHTETUYECKHE U OHOJIOTHYECKU-aKTHUBHBIC).
Mounowmep. [lonmumep, ctpykrypHoe 3BeHo. [lommmepusanusi 3TUIEHa Kak OCHOBHOE
HalpaBJieHWE €ro WCIHOJIb30BaHUsA. [ eHeThueckass CBs3b MEXIYy KJlaccaMu
OpPraHUYECKUX COCITMHCHUM.

IIpakTnyeckoe 3ansaTueNel0.CBoiicTBa OpraHMYECKUX COCINHEHUHN OTIEIbHBIX KJIACCOB
(TpuBHanbHAas M MEXAyHApOAHAas HOMEHKJIATypa, XMUMHUYECKHE CBOICTBa, CIIOCOOBI
MIOJTyYEeHHUs): TpeJleNibHbIe (aJKaHbl U IUKJIOAJIKAHbl), HENpeAeIbHbIC(aIKEHbI, ATIKUHBI U
aJIKaJIMeHbl) U apOMaTUYECKHE YTIIEBOIOPOIbI, CHUPTHI U (DEHOIIBI, KAPOOHOBBIE KUCIOTHI
U 2(Upsl, ampAerHibl U KETOHbl, aMMHbI U AMHHOKHUCIIOTHI, BBICOKOMOJIEKYJISPHBIE
COeMHEHMs. 3aJjaHusl Ha COCTaBJICHHME YPaBHEHMH XMMHYECKHX PEaKUMH C ydacTHeM

OpraHNYCCKUX BCHICCTB HA OCHOBAHUU UX COCTaBa U CTPOCHHA.

MPO7
MP13
[1P601
[1P608
[1P610
[1P612

MP12
MP15
ITP606,
I1P609
I1P611




IIpakTnueckoe 3ansaTHe Nell.CocraBieHue cxeM peakuuid (B TOM 4YHUCIE IO
IIPE/UIOKEHHBIM 1IEIIOYKaM IPEBPAIIEHUI), XapaKTepU3yIOUIMX XUMHUYECKHE CBOMCTBa
OpPTaHUYECKUX COCIMHEHUN OTIENBHBIX KJIACCOB, CIIOCOOBI MX MOJXYYEHHUS M Ha3BaHUE
OpPraHUYECKUX COEAMHEHUH IO TPUBHAIBHONW WIM MEXKIAYHApOIHOW CHCTEMATHYECKOH
HOMEHKJIaType. PelieHne NIpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUil HA|
CBOWCTBA OpPraHMYECKHX COEMHEHHUH OTJICJIbHBIX KJIACCOB.

IMpakTuyeckoe 3anaTueNel2 «llpeBpaiieHue OpraHUYECKHMX  BEHIECTB  IPHU
HarpeBaHumn» [lonydeHue 3TuaeHa U U3y4eHHE ero CBOMCTBY». MoiemupoBaHue MOJIEKYI 1
XMMHUYECKUX MpEeBpallleHuid Ha MpUMeEpe ITaHa, ITHIICHA, alleTUJIeHa U Jp.

Tema 4.3. Unentuduxanus
OPraHMYEeCKUX BEIIECTB, UX
3HAYEHHE U IPUMEHEHHE B
OBITOBOM W IIPOU3BOCTBEH-
HOM JIeSITCIIFHOCTH YEIIOBEKA

Coaep:xaHue y4eOHOIro MaTepHuaJia

Jlexuust NelS.buoopranmueckue coenuHenus. [IpumeHeHue u Ouonoruyeckas poiib
yraeBonoB. OKUCIEHHE YIJIEBOAOB- UCTOYHUK SHEPrHM KHUBBIX OpraHu3MoB. ObnacTu
IpUMEHEHHUs aMUHOKUCIIOT. [IpeBpaienue O6eiakoB muiy B opranusme. buonoruueckue
¢bynkuun OenkoB. buonormueckue ¢(yHKIMHM >KUpOB. Ponb opraHmveckoil XuMuu B
peleHny mpobJeM MuIieBoil 6€30MacHOCTH.

Jlekumsa Nel6.Ponbp opraHuyeckoil XMMHUM B pEHIEHMM MPOOJIEM HHEPreTHUYecKOi
0€3011aCHOCTH, B Pa3BUTUHU MEIULIUHBI, CO3/JaHMH HOBBIX MaTEpHaIOB, HOBBIX HCTOYHHUKOB
SHEpruu(aJbTepPHATUBHbIE HCTOYHUKU 3HEpPruu).OmacHOCTh BO3AEWUCTBUS Ha JKUBBIC
OpPraHu3Mbl OPraHMYECKMX BELIECTB OTJENbHBIX KIAcCOB(YIJI€BOJOPO/bl, CHUPTHI,
(eHoIbl, XJIOPOOPraHUYECKUE MPOU3BOJIHBIEC, AIBJErHJbl M Jp.) CMBICA IOKa3aTels
MIPEACIIBHO JOIYCTUMON KOHLIEHTpaluU

IIpakTnueckoe 3anatueNel3. «MneHtudukanus OpraHUYECKHUX  COETUHEHUN
OTJIETTbHBIX KJIACCOBY (Ha MpUMEPE abJETUIOB, KpaxMaia, YKCyCHON KHCIIOThI, OEIKOB 1
T.I1.) C UCTIOJIb30BaHUEM UX (PU3UKO-XMMHUECKUX CBOMCTB U XapaKTEPHBIX KaUEeCTBEHHBIX|
peakuuii. Jlenarypauusi Oenka mipu HarpeBanuu. [[BeTHble peakuuu OEIKOB,
BoO3HMKHOBEHHE aHATUTHUYECKOTO CUTHAjJa C TOYKM 3PEHUS] XUMHYECKHX IPOLIECCOB

npu MPOTEKaHNUU Ka4eCTBEHHOM peaKkuum, MTO3BOJISIOIIEN
UICHTH(QUIIMPOBATH MPEAT0KEHHBIE OPraHNYECKHE BEIIECTBA.

KonTpoJsbHasi padora Ne 3.

«CTpPYKTYypa U CBOMCTBA OPraHUYECKHX BELIECTBM.

JIPO1 JIPO2 JIPO3

MPO1
MP04
MPO7
MP13
[1P601
[1PG09
[1P612

MPO03
MPO5
MPO8
MP14
I1P607
I1P611

Pa3nes. 5. Kunernueckne ¥ TepMOAUHAMUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKHX PeaKIuii

Tema 5.1. Cxopocth
XUMHYECKHUX peakuuil.
XHMMHYECKOE PaBHOBECHE

Conep:kanue y4e0HOIro MaTepuaa

Jlexuust Nel7.CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (DAKTOPOB: MPHUPOJIBI
pearvpyronux BeIecTB, KOHIEHTPALlUU pearupyorx BelecTB, TEMIEpaTyphl (ITPaBUIIO]

Bant-T'odda), minomanyu peakiipionHoi moBepxHocTH. TeroBbie 3¢ (eKTh

N AN

JIP02
JIP 03
JIP 08
MPO1




XUMUYECKUX PEAKIUH. DK30- U IHAOTepMUYecKHe peakuuu. OOpaTMMOCTh pEaKIIHid.
XVMHUYECKOE PABHOBECHE W €ro CMEIIEHUE IOJ JEHCTBHUEM pa3IUYHBIX (DAKTOPOB
(KOHLIGHTpalMsl PEeareéHTOB WM MPOAYKTOB pEaklUH, JaBlIEHUE, TeMIleparypa) s
CO3J1aHUsl ONTUMAJIbHBIX YCIOBUM NPOTEKAHUS XUMHUYECKHUX IpoueccoB. IIpunnun Jle -
[[atenbe. KatanuzaTopsl 1 HHTHOUTOPBHIL.

MPO02 MPO03
MPO06 MPO7
MP11 MP12
MP15 ITP608
[1P609

[IpakTnyeckoe 3ansaiTueNel4.PenieHue npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUI HAa aHAIU3
(axTOpOB, BIUSIONIMX HA U3MEHEHHE CKOPOCTH XMMUYECKOH PEaKIHHu, B T. 4. C MO3UIUN
PKOJIOTMYECKU 11€JIeCO00pa3HOTo MOBEIEHUSI B OBITY M TPYAOBOIl AESITENbHOCTH B IIEJISX|
COXPAHEHHUsI CBOETO 370POBbs U OKPYKAIOIIEH IPUPOAHON CPEBI.

Perienrie mpakTHKO-OPUEHTUPOBAHHBIX 3aJjaHUi Ha MpuMeHeHue npunuuna Jle- [larense,
JUIsL HAXOX/ICHUs HalpaBJCHUSl CMELICHMs] PaBHOBECHUS XMMMUECKON peaklUuu U aHaIu3
(bakTOpOB, BIUSIONINX HA CMEIICHHE XUMHUYECKOTO PABHOBECHSI.

Pa3znea 6. PacTtBopnl

Tema 6.1. [Mousrue

Coaep:xanue yueOHOro MaTepHaJia

CBOICTB pacTBOPOB

[pacTBOpPOB 3a/JaHHON (MaccoBOM, %) KOHLEHTpauuu (C MPaKTUKO-OPHUEHTHPOBAHHBIMU
BOIPOCAMH), orpeieNieHue cpeabl BOJIHBIX pPacTBOPOB. Pemmenue
[IPAaKTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHUM Ha pacTBOPBI, HCIIOIb3YEMBIE B

OBITOBOM 1 HpOHSBO[{CTBCHHOﬁ ACATCIIbHOCTH YCJIOBCKA.

c Jlekumusa Nel8.PactBopenue kak gu3uko - xumudeckuil mporecc. PactBopsl. CriocoObl JIPO1 JIPO2 JIPO3
pacTBOpax [IPUTOTOBJIEHUSI PacTBOPOB. PacTtBoprumMocTs. MaccoBast [0Jis1 paCTBOPEHHOIO BEILECTBA. 11PO5 IPO6
CMBICTT TIOKa3aTessl MPEACTbHO AOMYCTUMON KOHIIGHTPAllMU M €ro HCIOJIb30BAaHUE B MPO3 MP04
OIICHKE DKOJIOTUYECKON OE30MMaCHOCTH. MP14 [1PGO7
[IpaBua 5KOJIOTHYECKH 11eJ1IeCO00Pa3HOT0 MTOBEEHHUS B OBITY U TPYJIOBOM JIEATEILHOCTH B [1P610 TIP611
[EIX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAKOIIEH MPUPOJHON Cpeabl; OMAaCHOCTh
BO3JICHCTBUS Ha )KHUBBIE OPTaHU3MBbI ONIPECIIEHHBIX BEIIECTB.
Tema 6.2. OCHOBHOE COfiep/KaHne
Hccnenosanue IpakTuueckoe 3ansitue Nel5. «[IpUroToBIEGHHE PpACTBOPOBY». IIPUTOTOBIEHHE JIPO3 JIPO4 JIPOS

MP02 MPO7
[1P607  TIPG09
[1P610 ITP611

[IpodeccnoHaILHO-OPHMEHTHPOBAHHOE COAEPKaAHNUE (CoepKaHUe MPUKJIATHOTO MOAYJISA)




Paznen 7. Xumus B ObITY M IPOM3BOJICTBEHHOM NeSITEJIbHOCTH YeJIOBEKA

Tema 7.1. Xumus B ObITY U
POU3BOACTBEHHON
NeATEIbHOCTH YeTI0BEeKa

JIPO1 JIPO2 JIPO4

Conep:kanue y4eOHOT0 MaTepuaJia 6

Jlexkumst Ne 19. HoBelinme 10CTHXKEHUS HAYKH U XUMAYECKOM TEXHOJOTHH. PoJib XUMUM B

00eCreYeHNH 3KOJIOTUYECKOW, SHEPreTUYeCKOW M THINEBON OE30MacHOCTH, Pa3BUTHH]

MeauiuHbl. [IpaBuia mowcka W aHanM3a XUMUYECKOH HMH(POpMalUd W3 Pa3IMYHBIX 2

MCTOYHUKOB (Hay4YHAs U y4eOHO-HAYYIHAs IUTEPATypa, CPEACTBA MACCOBOM MH(OpMAIIHH,

ceth VIHTEpHET). MPO3
MPO5

[IpakTuyeckoe 3anaTueNel6. Ilouck u aHaiu3 KEWCOB O MPUMEHEHUHM XUMHUYECKHUX MP09

BEIIIECTB M TEXHOJOTUH ¢ Y4ETOM Oyayieil mpodecCHOHaIbHON NeSTEIbHOCTH 110 TEMaM: MP17

BaKHEHIIINE CTPOUTEIIbHBIE MaTEPHAJIbI, KOHCTPYKIIMOHHBIE MaTEPHAIIHI, 4 [1P602

KpAacKU, CTEKJI0, KEpaMUKa, MaTepUAJIbl JIs JJICKTPOHUKH, HAHOMATEPHUAJIbl, TEKCTUIIbHBIC [IP609

BOJIOKHA, HWCTOYHHKHA SHEPrHH, OpPraHWYECKMEe U MHUHEpaJIbHBbIE  yI0OpeHus, [IP612

JIEKapCTBEHHBIC BEIIECTBA, OBITOBASI XUMHSI.

[IpakTuyeckoe 3ansitue Nel7. 3amura: [IpeacraBieHue pe3ysbTaToB pELICHUs KEWCOB 4

B (hopMe MUHU-/I0KJIa1a C IPE3EHTALUEH.

MP04
MPO8
MP16
MP18
ITP606,
I1P611

HpOMemyTquaﬂ aTrecranus

Qg QepeHIMpPOBaHHBIN 3a4eT / 3K3aMeH

Bcero

120




4. YCJIOBHUS PEAJIM3ALIUA TPOI'PAMMBI YYEBHOI'O ITPEIMETA

4.1 MartepuajJbHO-TEXHHYECKOE oDecreyeHue

Jlng peanuzanuu IporpaMMbl  y4eOHOIrO IpeAMETa IMPEAYCMOTPEHO HaJIMYMe CIETYIOIINX
CHeLHaIbHbIX TOMEIEHHH:

Jlaboparopus XuMU1

OcHoBHOe 000pyIOBaHME: AHAIM3ATOP CHEKTpa B Juana3zoHe: MHPPa3BYK, 3BYK, YIbTPa3BYK,
BuOpometp; Anemometp; Acrmmparop AM-0059; Becst CAS MW-300T; Becol ananutuueckue Ohaus
AR 2140 210 rp; Huctwmsarop [12-4; Jlocka ayautopHas; locka moopotHas; Monomep M-500;
Jlrokemerp TKII-TIKM; Monutopsl obnaunsie; Ctonm s BecoB; Crosbl kKommbioTepHble; CTou
nabopatopHblii HU3KHUI; CToa MabopatopHblii OCTpOBHOM; CTON J1a0OPAaTOPHBINA MPUCTEHHBIH; CTONBI
nucbMeHHbIe; Cton-moiika; Ctynbs taboparopusie; Cymmunka [13-2000; Cymunsabii mkad [LICBn-80;
Xonomunbauk buproca; Illkad BermsoxuO#; kad mis xumuyeckor mocynsr; Llkad miast xpaneHnus
KHUCIIOT U IIeT0oYeH.

4.2 UndopmannonHoe odecneyeHre peaju3aliu NporpaMmbl

Jlns peanuzanuu mporpaMMel yueOHOro npeamera oubnuoreunsiii pona BBI'Y ykommnekroBan
MEYATHBIMU U JIEKTPOHHBIMU U3JaHUSIMHU.
OOyyaronuecs U3 YUClia UHBATUAOB U JIUI[ C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 37I0POBbSI 00€CTICUEHBI
NEYAaTHBIMU M (WMJIM) 3JEKTPOHHBIMU 00pa3oBaTENbHBIMU pecypcaMu B Qopmax, aJanTUPOBAaHHBIX K
OTrpaHUYEHUSIM UX 3/10POBBS.

OcHoBHas IUTEpaTypa

1. Tabpuensn O. C., Octpoymos U. I'., Cnaakos C. A. Xumus: yue6Huk i 10 kinacca. - Mockaa:
N3znarensctBo «IIpocsemenue», 2026.

2. Tabpuensa O. C., Octpoymos U. I'., Cnankos C. A. Xumus: yueonuk s 11 xmacca. - Mocksa:
N3znarensctBo «IIpocsemenue», 2026.

3. Tabpmwansn O.C. Xumus s npodeccuii W CHEHATBLHOCTEH COIUAIBHO-DKOHOMUYIECKOTO 1
rymanutapaoro npoduieit: yuebuux/ O. C. I'abpuansn, U. I'. OctpoymoB. - M3garenbckuil LeHTp
«Axanemusy», 2026.- 208 c.,1B.1IL.

4. Tabpuansaa O.C. Xumus ans npodeccuil U CenuanbHOCTeH TEXHUYECKOro Mpoduis: yueOHUK/
O. C. I'abpwansn, . I'. Octpoymos. -4-e u3.,ctep. - M.: U3narensckuii meHTp «Akanemus», 2026.-256
C.,LIB. MJI.

5. Tabpuamsta O. C. Xumust B TecTax, 3aja4yax U ynpaxHeHusx: y4ueo. [locobue mamu cTyn. cpen.
npod. yueb. 3aBenenuii / O. C. I'abpuansn., I, T'. JIpicoBa. - M.: M3aatenbckuil HEHTP «AKageMHUs,
2026. -224 c.

6. An¢unorenoBa, . B. Xumus. ba3osslii ypoenb: 10—11 kmacchl : yueOHUK Ui CpEIHETO
obmiero oopazosanus / 1. B. Aupunorenora, A. B. badkos, B. A. [TonikoB. — 2-¢ u311., UCIIp. ¥ JIOM. —
Mocksa : UznatensctBo IOpaiit, 2026. — 290 c¢. — (OO6meoOpa3oBaTenbHblii IUKIT). — TEKCT :
aneKTpoHHbIH // O6pa3oBarenbHas miardhopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/530422
7. KitoeB, M. B. Opranundeckass xumus : ydyeOHOe mocoOue amsi cpeaHero npodeccruoHalIbHOTO
obpaszoBanus / M. B. Kimoes, M. I'. AGaymmaeB. — Mocksa : M3mparensctBo FOpaiit, 2026. — 231 ¢. —
(ITpoeccuonansHoe oOpazoBanue). — Tekct :  anekTpoHHBIH //  OOpa3oBatenpHas miIaTgopma
FOpaiir [caiiT]. — URL:
https://urait.ru/bcode/520093

Jlono/IHUTeIbHAS JIUTepaTypa

1. Epoxun FO.M. Xumus: 3agauu u ynpaxnenus yue6. nocodue / F0.M. EpoxuHn.-2-¢
u31., cTep. - M. : M3narenbckuit neHTp «Akanemus», 2026. - 288 c.


https://urait.ru/bcode/530422
https://urait.ru/bcode/520093

2. T'munxka, H.JI. O6mas xumust: yue6Hoe mocodue / 'muuaka H.JI. — Mocksa : KaoPyc, 2026.
— 749 ¢.— Tekcr: anexrponnsiii // IbC BOOK [caiit]. - URL: https://book.ru/book/935925
3. Xwumus: yueOHHK Uil cpeaHero npodeccuoHanbHoro oopasosanus / 0. A. Jlebenes, I'. H.
®daneeB, A. M. T'ony6es, B. H. IllanoBan ; mox obmeit penakumeii I'. H. daneeBa. — Mocksa :
M3narensctBo [Opaiit, 2026. — 431 ¢. — Tekcr : snekrponusiii // ObC Opaiit [caiit]. — URL:
https://urait.ru/bcode/452143
4. OnmneitankoB, H.H.Xumus. AnropuTmsl pemieHds 3agad M TECThl: ydeOHOe rmocobue ist
cpennero npodeccuonanbHoro odpaszosanus / H. H. Oneitaukos, I'. II. MypaBbeBa. — Mocksa :
M3narensctBo [Opaiit, 2026. — 249 ¢. — Tekcr : snekrponusiii // ObC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/452906
5. Xwmwus. 3amavHuK : yaeOHOe rmocodue s cpeanero nmpodeccuonanbaoro odpazosanms / 1O.
A. Jlebenes [u ap.] ; mox obmieit penakuueii I'. H. @aneea. — Mocksa : U3natensctBo FOpaiit, 2026. —
238 ¢. — Tekcr : anekrponusiii / DBC FOpaiir [caiit]. — URL: https://urait.ru/bcode/452161

DJIEeKTPOHHBIE pecypchl
1. www. pvg. mK. ru (onmumnuanga «ITokopu BopoOseBbI TOPEI»).
2. www. hemi. wallst. ru (OOpa3oBarenpHBIA CAWT I IKOJBHUKOB  «XUMHUS»).
www.alhimikov.net (O6pa3oBatenbHbIil CAiT A IKOJTBHUKOB).
www. chem. msu. su (OaexkTpoHHas 6MOIMOTEKA [0 XUMUHU).
WwWw.enauki.ru (uatepHer-usnanue i yuureneii «kECTeCTBEHHbIC HAYKHY).
www. lseptember. ru (Meronuueckas rasera «llepBoe ceHTIOp»).
www. hvsh. ru (xypHan «XuMHS B LIKOJIEY).
WWW.hij .ru (kypHan «XuMUS U KUZHBY).
www.chemistry-chemists.com (37eKTpOHHBIH KypHAT «XHUMUAKHA U XUMHS)

N AW


https://book.ru/book/935925
https://urait.ru/bcode/452143
https://urait.ru/bcode/452906
https://urait.ru/bcode/452161
http://www.alhimikov.net/
http://www.enauki.ru/
http://www.hij/
http://www.chemistry-chemists.com/
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KOHTpOHB n OLCHKa C(bOpMHpOBaHHOCTI/I JINYHOCTHBIX,

KOHTPOJIb n

OIEHKA PE3YJIbTATOB OCBOEHMAA
OBIIEOBPA3OBATEJIBHOI'O TIPEJMETA

PE3YyIbTAaTOB OCYIICCTBIIAOTCA B COOTBETCTBUHU CO CIICAYIOIIMMU IMOKA3aTCIISIMU

Pe3syabTaTsl
00y4eHHs OcCHOBHbBIE N0KA3aTeJIM OLEHKH Pe3yJIbTaTa (10 Kaxcoomy pe3yibmamy, Hd
KaKoM 3aHAMUU NPOBepsAemcs U Yem nposepsemcsl)
Tema O1eHoYHOE CPeACTBO
JlnunocTHbIE
JIPO1 Paznenl. Tema 1.2 'Y cTHBIN onpoc, codeceoBaHNE
Pa3nen 3. Tema 3.1 TectupoBanue
Pasnen 4. Tema 4.1, 4.3 Pemenue ketica
Paznen 6. Tema 6.1 Harnmcanue pedepara
Pasnen 7. Tema 7.1 BoinosHeHue NpakTUYECKO paboThl
Pemenue 3amau
Perennie KOHTPOJIbHON PabOThI
J1P02 Paznenl. Tema 1.1 'Y cTHBIN onpoc, cobeceoBaHNE
Paznen 2. Tema 2.1 TectupoBanue
Pasnen3. Tema 3.1, 3.2 Pemenue ketica
Paznen 4. Tema 4.2, 4.3 Harnmcanue pedepara
Pasnen 5. Tema 5.1 BrImoHeHNE TPaKTHYECKOW PabOThI
Pasnen 6. Tema 6.1 Perenue 3agau
Paznen7. Tema 7.1 Pemenrie KOHTPOIBLHON PabOTHI
JIPO3 Paszgen 2. Tema 2.1, 2.2 'Y cTHBIN onpoc, codece0BaHNE
Pasnen 3. Tema 3.2, 3.3 TectupoBanue
Pasnen 4. Tema 4.1, 4.3 Pemenne ketica
Pasnen 6. Tema 6.1, 6.2 Hanucanue pedepara
BoinosHeHue NpakTUYecKoil paboThl
Pemenue 3agau
Pemienrie KOHTPOJIBLHON PabOTHI
JIP04 Pasgen 1. Tema 1.1, 1.2 'Y cTHBIN onpoc, codece0BaHNE
Pasnen 2. Tema 2.1, 2.2 TectupoBanue
Pasnen 3. Tema 3.2 Pemrenne keiica
Pasnen 4. Tema 4.2 Hanucanue pedepara
Pasnen 6. Tema 6.2 BrinonHeHue npakTuyeckoi paboTsl
Paznen 7. Tema 7.1 Pemenue 3agau
Penienrie KOHTPOJIBLHON PabOTHI
JTIPOS Paznen 4. Tema 4.2 'Y cTHBIN ompoc, codeceoBaHNe
Pasnen 6. Tema 6.1 TectupoBanue
BrinosiHeHue MPaKTUYECKOU
JIP06 Paznen 6. Tema 6.1 Y cTHBIN ompoc, cobeceoBaHme
TecTtupoBanue
BrInonHeHne NpakTHYECKOW paboThI
Perrenue 3agau
Perienne KOHTPOJIBHOM PaboOThI
JIPO7 Pasnen 3. Tema 3.3 'Y cTHBIN ompoc, codece0BaHNe

Pa3znen 4. Tema 4.1

TectupoBanue
BrirorHeHNE TPaKTHYECKON pabOThI

MCTANPEAMETHBIX W IPECAMETHBIX




Perrenue 3agau

JIPOS Pa3znen 2. Tema 2.2 'Y cTHBIN onpoc, codece0BaHNe
Pasnen 3. Tema 3.1, 3.2 TectupoBanue
Pasnen 6. Tema6.2 Perrenue keiica
Hanucanue pedepara
BrirmorHeHHE TPaKTUYECKON pabOThI
Pewenue 3anau
Permienre KOHTPOJIBHON PabOTHI
MeranpeamMeTHbIe
MPO1 Pazgen 3. Tema 3.1, 3.3 'YcTHBIN onpoc, coOece10BaHNe
Pasznen 4. Tema 4.3 TectupoBanue
Paznen 5. Tema 5.1 BrirorHeHHE TPAKTUYECKON pabOThI
Pewenue 3anau
Pemenrie KOHTPOJIBLHON PaOOTHI
MPO02 Paznen 2. Tema 2.2 Y cTHBIN onpoc, cobecenoBaHne
Paznen 4. Temad.2 TecTtupoBanue
Pa3znen 5. Tema 5.1 Pemrenue keiica
Paznen 6. Tema 6.2 Harnmcanue pedepara
BoinosHeHue NpakTHYeCKo paboThl
Pemenue 3amau
Perennrie KOHTPOJIbLHON PabOTHI
MPO3 Pasnen 1. Tema 1.1 'YcTHBIN onpoc, codece0BaHre
Pasnen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1, 4.2, 4.3 Pemenue kerica
Pasnen 5. Tema 5.1 BoinosHeHue npakTuyeckoi padboTsl
Pasnen 6. Tema 6.1 Perrenue 3agau
Pasnen 7. Tema 7.1 Pemienrie KOHTPOJIbLHON PabOTHI
MP04 Pasnen 1. Tema 1.2 'Y cTHBIN onpoc, codeceoBaHne
Paznen 2. Tema 2.1 TectupoBanue
Pasnen 3. Tema 3.1 Pemenue keiica
Pasznen 4. Tema 4.3 Hanucanue pedepara
Pasnen 6. Tema 6.1 BoinosHeHue npakTuyeckoi padoTsl
Pasnen 7. Tema 7.1 Pemenue 3agau
Pemnenrie KOHTPOIBLHON PabOTHI
MPO5 Paznen 2. Tema 2.1 Y cTHBIN ompoc, cobeceoBaHne
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Pasnen 7. Tema 7.1 Hanucanue pedepara
BrinosHeHue npakTuyeckoi paboTsl
Pemenue 3agau
Penienrie KOHTPOJIBLHON PabOTHI
MPO0O6 Paznen 1. Temal.2 Y cTHBIN ompoc, codeceoBaHNe
Paznen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Pasnen 5. Tema 5.1 Hanucanue pedepara
BrinosHeHue npakTHYecKoi paboThl
Pemenue 3agau
Permrenre KOHTPOJIBHON PaOOTHI
MPO7 Pasnen 3. Tema 3.2 Y cTHBIN ompoc, cobeceoBaHne
Pazgen 4. Tema 4.2, 4.3 TectupoBanue
Paznen 5. Tema 5.1 Pemenue keiica
Paznen 6. Tema 6.2 Harmmcanue pedepara




BrInonHeHue NpakTHYeCKOl padoThI
Perrenue 3agau
Perienne KOHTPOIBHOM PabOTHI

MPOS Paznen 4. Tema 4.3 Y cTHBIN onpoc, cobeceoBaHNE
Paznen 7. Tema 7.1 TecTtupoBanue
Hanucanue pedepara
BrirmorHeHHE TPaKTUYECKON pabOThI
Pewenue 3anau
Permrenre KOHTPOJIBHON PabOTHI
MPO09 Paznen 2. Tema 2.2 'YcTHBIN onpoc, codece10BaHNe
Pasnen 3. Tema 3.1 TectupoBanue
Paznen 7. Tema 7.1 Harnmcanue pedepara
BoinosHeHue NpakTUYECKON paboThI
Pemenue 3amau
Perenyrie KOHTPOJIbLHON PabOTHI
MP10 Paznen 2. Tema 2.2 'Y cTHBIN onpoc, cobeceoBaHNE
TectupoBanue
BrinonHeHue MpakTUYecKO paboThI
Pewenue 3anau
MP11 Paznen 1. Tema 1.2 'YcTHBIN onpoc, codece0BaHNe
Pasnen 2. Tema 2.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 5. Tema 5.1 Hanucanue pedepara
BrinonHeHue MpakTUYECKON paboThI
Pemenne 3anau
MP12 Paznen 2. Tema 2.1 Y cTHBIN ompoc, cobeceoBaHne
Paznen 3. Tema 3.1 TecTtupoBanue
Pasnen 4. Tema 4.2 Perrenue keiica
Paznen 5. Tema 5.1 Hamucanue pedepara
Pasnen 7. Tema 7.1 BrinonHeHue MpakTUYECKO paboThI
Pemenne 3anau
MP13 Paznen 3. Tema3.1 Y cTHBIN orpoc, cobecenoBanue
Pasnen 4. Tema 4.1,4.2,4.3 Boinonnenue [IPaKTUYECKOU paloThI
Pemenne 3anau
MP14 Pasgen 4. Tema 4.1,4.3 'Y cTHBIN onpoc, codece0BaHNE
Pasnen 6. Tema 6.1 TectupoBanue
Pemrenne keiica
Hanucanue pedepara
BrinosHeHue npakTuyeckoil paboTsl
Pemenue 3agau
MP15 Paznen 4. Tema 4.2 Y cTHBIN ompoc, cobeceoBaHne
Paznen 5. Tema 5.1 TectupoBanue
Pemenue keica
BrinonHeHue npakTuyeckoi paboTsl
Pemenue 3agau
MP16 Paznen 7. Tema 7.1 Y cTHBIN ompoc, codeceoBaHNe
TectupoBanue
Harmmcanue pedepara
BrInonHeHne NpakTHYECKOW paboThI
MP17 Paznen 7. Tema 7.1 Y cTHBIN orpoc, cobecenoBaHuE

TectupoBanue




Hanucanue pedepara
BrinosineHue MPaAKTUYECKOM
Pewenne 3anau

paboThI

MP18 Paznen 7. Tema 7.1 Y cTHBIN onpoc, cobeceoBaHNE
TectupoBanue
BrirmorHeHHE TPAKTHYECKON pabOThI
Pemenue 3agau
[IpenMeTHbie
[1P601 Paznen 3. Tema 3.1 Y cTHBIN onpoc, cobeceoBaHNE
Paznen 4. Tema 4.2, 4.3 TectupoBanue
Pewienue keiica
Hamucanue pedepara
BrinonHeHue mpakTUYecKoi paboTsl
Pemenue 3agau
[1P602 Pazgen 1. Tema 1.1 'YcTHBIHN onpoc, codeceoBaHre
Pa3nen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 7. Tema 7.1 Hamucanue pedepara
BrinonHeHue mpakTuYecKoi paboTsl
Pemenue 3agau
Pemenrie KOHTPOJIBLHON PaOOTHI
[1P603 Paznen 1. Tema 1.2 'Y cTHBIN onpoc, cobeceoBaHNE
Paszgen 3. Tema 3.1, 3.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Hanucanue pedepara
BoinosHeHue npakTuyeckoi padboTsl
Pemenue 3agau
[1P604 Pasznen 3. Tema 3.1, 3.2 Y cTHBIHM onpoc, cobecenoBaHme
Pasnen 4. Tema 4.1 TecTtupoBanue
Brinmonxnenue MPaKTUYECKOU paboTsI
Pemenue 3agau
[1P605 Paznen 2. Tema 2.1 Y cTHBIN onpoc, codece0BaHNE
Pasnen 3. Tema 3.3 TectupoBanue
BoinosHeHue npakTuyeckoi padboTsl
Pemenue 3agau
[TP606 Paznen 2. Tema 2.1 Y cTHBIN ompoc, codeceoBaHNe
Pasnen 3. Tema 3.2 TectupoBanue
Paznen 4. Tema 4.2 Pemenue keiica
Pasnen 7. Tema 7101 Hanucanue pedepara
BrinosHeHue npakTHYecKoi paboThl
Pemenue 3agau
[1P607 Paznen 2. Tema 2.1 'Y cTHBIN ompoc, codeceoBaHNe
Pasnen 4. Tema 4.3 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenne kevica
Hanucanue pedepara
BrirorHeHNE TPaKTHYECKON pabOThI
Pemenue 3agau
[1P608 Pa3znen 2. Tema 2.2 'Y cTHBIN ompoc, codece0BaHNE
Paznen 3. Tema 3.3 TecTtupoBanue
Pa3znen 4. Tema 4.2 Pemrenue keiica
Paznen 5. Tema 5.1 Hanucanue pedepara




BrInonHeHue NpaKkTHYECKOW paboThI
Perrenue 3agau
Perienne KOHTPOIBHOM PabOTHI

[1P609 Paznen 1. Tema 1.1 Y cTHBIN onpoc, cobeceoBaHNE
Pa3znen 2. Tema 2.2 TectupoBanue
Pasgen 3. Tema 3.1, 3.2, 3.3 Pemrenune ketrica
Paznen 4. Tema 4.2, 4.3 Harnmcanue pedepara
Pasnen 5. Tema 5.1 BrInonHeHne NpaKkTHYECKOW paboThI
Pa3znen 6. Tema 6.2 Perrenue 3agau
Paznen 7. Tema 7.1 Pemenrie KOHTPOIBLHON PaOOTHI
[1P610 Paznen 2. Tema 2.1 'Y cTHBIN onpoc, cobeceoBaHNE
Paznen 4. Tema 4.2 TecTtupoBanue
Pazgen 6. Tema 6.1, 6.2 Pemrenue keiica

Hanucanue pedepata
BoinosHeHue NpakTUYeCKO paboThl
Pemenue 3amau

[1P611 Pasgen 6. Tema 6.1, 6.2 Y cTHBIN ompoc, codece0BaHne
Pasznen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Harnmcanue pedepara

BoinosHeHue NpakTUYECKO paboThl
Pemenue 3amau

[1P612 Pasgen 4. Tema4.1,4.2,4.3 'Y cTHBIN onpoc, cobeceoBaHNE
Pasnen 7. Tema 7.1 TectupoBanue

Pemenne keiica

Hanucanue pedepara

BoinosHeHue NpakTHYeCKO paboThI
Pemenue 3amau

Jlns OLIEHKH MJOCTH)KEHHS 3alUIaHMPOBAHHBIX PE3YyJIbTAaTOB OOyUYEHHUS IO MpeaMeTy
pa3paboTad (OH]I OIEHOYHBIX CPEACTB JIJISl MPOBEICHUS TEKYIIEro KOHTPOJS U MPOMEKYTOUYHOM
arTecTaluu, KOTOpBIE MIPUJIArar0TCs K paboueii Iporpamme npeaMera.



MHNHOBPHAYKHU POCCUU
BJIAJMBOCTOKCKHNU I'OCYJAPCTBEHHBIM YHUBEPCUTET

®OH/I OHEHOYHBIX CPEJICTB

TS TIPOBEACHUS TEKYIIETO KOHTPOJISI M POMEKYTOUYHON aTTECTAIIMH TI0
y4eOHOMY TIpEAMETY

OOIl1.12 XUMUA

IMporpaMmabl HOATOTOBKH CIICHUAJIHUCTOB CPCAHCTO 3BCHA

09.02.07 Pa3zpaboTka u ynpaBjaeHUe IPOrpaMMHBIM 00€CIIeUeHHEM

dopma oOyueHUs: OUHas

Haxonka 2026



1. Oouue cBeAeHUA

®onx omneHouHbix cpeactB (mamee - DOC) npemHasHayeH Uil KOHTPOJISI W OIICHKH
00pa3oBaTeNbHBIX TOCTHXKEHUI 00yuarommxcs 1o nporpamme yueonoro npeamera OOIL. 12 «Xumus»

®OOC BKIIOYAOT B ce0s KOHTPOJIBHBIE MaTepUANbl I MPOBEACHUS TEKYIIEro KOHTPOJISA
YCIIEBAEMOCTH U MIPOMEKYTOUHOW aTTECTAI[MH TI0 MPEAMETY, KOTOpasi MPOBOIUTCS B (hopMe Ipyrue
dbopmbl  KOHTpoOJIst/ mupdepeHITUPOBAHHOTO 3a4yeTa (C HMCIOJIB30BAaHUEM OIIGHOYHOTO CpEeJCTBa
BBITIOJIHEHHE MMMCHbMEHHBIX 33/IaHUM, TECTUPOBAHUE).

2. Ilnanupyemble pe3yJbTaThl 00y4eHUsI M0 MPeAMeTY, 00ecne4YnBaroIue
pe3yJibTaThl OCBOEHHUSI 00Pa30BATEIbHOI MPOTrPAMMbI
Kon pesynbrata

HaumeHoBaHue pe3ynbTaTa 00y4eHHs

oOyueHus
JINYHOCTHBIE
JIP01 c(hOPMHUPOBAHHOCTH YYBCTBA TOPAOCTH M YBAXKEHUS K MCTOPUH U JOCTHIKCHHUSIM
OTEYECTBEHHOW XMMHMYECKOM HAyKH; XMMHMYECKH TIPaMOTHOE IOBEJCHUE B
pO(eCCHOHATILHON NEATEILHOCTH ¥ B OBITY NPH OOpAIEHHH C XUMHYECKUMH
BEIIECTBAMU, MATEPHAIIAMH M TIPOLIECCAMU
JIP02 [OTOBHOCTh K IIPOJOJDKEHHIO O0pa30OBaHWs W MOBBILICHUS KBAIM(DUKALKMK B
M30paHHON PO(ECCHOHAIBLHON JESITETLHOCTH U OOBEKTUBHOE OCO3HAHHME POJIHU
XUMUYECKHX KOMIIETEHIMH B 9TOM
JIP03 CIIOCOOHOCTL HCIIOJIb30BaTh JIOCTHIKEHUSI COBPEMEHHOM XUMHUYECKOW HAYKH M

XUMHUYECKUX TEXHOJOTHM N7 TMOBBIIIEHUS COOCTBEHHOTO HHTEIUIEKTYaIbHOTO
pa3BUTHS B BHIOpaHHON MPOdeCcCHOHABHOM e TEIbHOCTH

JIP04 TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSKEHUN
BCEH KU3HU

JIPOS c(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYphl, IOHUMaHHE BIMSIHUS COLUATBHO-
DKOHOMUYECKHUX IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLMAIbHOM CpEBbl,
0CO3HaHHE T7100aJIbHOI0 XapaKTepa dKOJOTHYECKUX MpobiieM

JIP06 HENpUATHE NEUCTBUN, TPUHOCSIINX BPE OKPYKaIOLIEH cpeie
JIP07 COBEPIIEHCTBOBAHME SA3BIKOBOM M YHTAaTENbCKOM KyJIbTYPhl Kak CpEICTBa
B3aUMOJCUCTBUA MCKAY JIOAbMU U IMTO3HAHWUA MHPaA
JIP08 OCO3HAaHHE [EHHOCTH HAy4YHOW JEATENHLHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOCKTHYIO U UCCICAOBATCIILCKYIO NCATCIIbHOCTE MHANBUAYAJIbHO U B I'PYIIIC
METANIPEAMETHDBIC
MPO1 YMEHHE CaMOCTOATENLHO (OPMYIMPOBATh M  aKTyalM3HpOBaTh IPoOIEMYy,

paccMaTpruBaTh ec BCCCTOPOHHE, ONPCACIATh HCIU ACATCIIBHOCTHU, 3aldaBaTb
MapaMETPhl U KPUTCPHUU UX AJOCTHUIKCHHSA, BHOCUTH KOPPEKTHUBLI B ACATCIIbHOCTD,
OLICHUBATb COOTBETCTBUC PE3YJIbTATOB HCIAM, OLCHUBATL PUCKU HOCJ'ICI[CTBI/Iﬁ

eI TeTbHOCTH
MP02 BJIaJIeTh HAaBBIKAMHM Y4eOHO-MCCIIEIOBATEIbCKOW W TPOEKTHOH JeATEeNbHOCTH,
HaBbIKaMU pa3penieHust npooiem
MPO03 CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pEIICHUs

MPAKTUYCCKUX 3aa4, MPUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHUA

MP04 BJIaJICTh BUJAMHU JICATCJIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAIINK, TPeoOpa30BaHUI0 M MPUMEHCHHUIO B PA3IMYHBIX Y4EOHBIX
CUTYyaIMsIX, B TOM YHUCJIC NIPU CO3JaHUHU YUCOHBIX U COIMAIBHBIX TPOEKTOB

MPO5 YMEHWE TIEPEHOCHTh 3HAHWS B IO3HABATENBHYIO M HPAKTUYECKYIO 00JacTH
JKM3HEIEATeIbHOCTH; HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX o0acTeif




MP06

BJIaICTb HAYYHBIM THIIOM MBIINIJICHUA, BJIaJACTb Hay‘IHOﬁ TepMHHOHOFHeﬁ,
KJIIOUCBBIMU INIOHATHAMU U MCTOdaMU

MPO07

BLIJIBUT'aTh HOBBIC UJCH, IPCAJIaraTb OpUIrnHaJIbHBIC MTOAXO0AbI 1 PCIICHUS

MP08

BJIaJICTh HAaBBIKAMHU MONY4YeHHUS HH(OpMAIMM M3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATEIIBHO  OCYIIECTBJIATh  IOUCK, AaHAJIM3, CHUCTEMATU3aLUI0 U
MHTEpOpPETANi0 HHPOPMALIUY PA3TUYHBIX BUJIOB U ()OPM NPE/ICTaBICHUS

MP09

BJIaACTDH Pa3JIMIHBIMU crocodbamMu O6HICHI/I$I u B3aHMOﬂCﬁCTBHH,
APTYMCHTUPOBAHHO BCECTU OUAJIOT, YMCTHb CMAr4aTb KOH(bJII/IKTHBIe CHUTyaluu,
paSBépHYTO U JIOTUYHO H3jlaratb CBOKO TOYKY 3pCHHUA C HCIIOJIBb30BAHUEM
MI3BIKOBBIX CPCIACTB

MP10

[MOHMMaTh W HCIIONB30BaTh MPCHMYINECTBA KOMAHIHOM W HHIWBUAyalbHOU
paboThI

MP11

BHIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEHCTBHH € y4€TOM OOIIUX
MHTEPECOB U BO3MOXHOCTEH Ka)XJOro WIEHAa KOJUIEKTHBA, NPUHUMATh LEIN
COBMECTHOH JI€ATEIILHOCTH, OPTaHU30BBIBaTh U KOOPIANHHUPOBATh JAEUCTBUA 1O €€
NTOCTUIKEHUIO: COCTABIIATH IIJIaH JACHCTBUMN, PACIIPENEIATh PO C Y4ETOM MHEHUN
YY4aCTHHKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM PabOTHI

MP12

OLICHMBATh KAayeCTBO CBOETO BKJIaJla M KaXKJIOT0 YYacCTHHKA KOMaHJbl B OOIIHA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM, OCYILECTBJIATH MO3UTUBHOE
CTPATErnYeCcKoe IMOBEACHUE B PA3JIMUHBIX CUTYyaLHUsX, MPOSBILITE TBOPUYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM

MP13

CaMOCTOATENIBHO ~ OCYIIECTBIIITh I103HABATEIbHYIO JEATEIBbHOCTh, BBIABILITH
poOJIeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIbHOM
NEATEIbHOCTH W KU3HEHHBIX CHUTYyalUsX, CaMOCTOSTENIBHO COCTaBIIATH IIJIaH
pemeHust  MpoOJIeMbl C yUETOM UMEIOIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH W IPEANIOYTEHUN

MP14

CrocoOCTBOBaTh (POPMHUPOBAHUS U TPOSIBICHUS IIUPOKOH APYAULIUU B PA3HBIX
00J1aCTsIX 3HAHMM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIA U KYJIbTYpPHBIN
YPOBEHb

MP15

YMCHHC [1aBaTh OLICHKY HOBLIM CUTYallUAM, BHOCUTb KOPPCKTHUBBI B ACATCIbHOCTD,
OIICHUBATH COOTBCTCTBHUEC PE3YJIbTATOB LICIISAM

MP16

CIOCOOHOCTh MOHMMATh CBOE 3MOIIMOHAJIBHOE COCTOSHUE, BUETh HAIPaBICHUS
pa3BUTHs COOCTBEHHOM SMOIIMOHAIBHON c(epbl, ObITh YBEPEHHBIM B ce0e

MP17

CIIOCOOHOCTDH ITOHUMATh SMONHUOHAJIIBHOC COCTOAHUC NPYIUX, YUUTBIBATH €ro IpUu
OCYIICCTBJICHUN KOMMYHHKAIIUU, CIIOCOOHOCTE K COYYBCTBHUIO U COITICPCIKUBAHNIO

MP18

CIOCOOHOCTh NPUHUMATH ce0sl, MOHMMas CBOM HEJOCTAaTKH U JOCTOMHCTBA,
[MPUHUMATh MOTHBBI M apryMEHThl APYIMX JIFOJAEW NpPH aHAIU3€ pe3yIbTaTOB
NesTeIbHOCTH, MPU3HABaTh CBOE IMPaBO M IMPaBO APYTUX JIOJAEH Ha OIIMOKH,
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YeJoBeKa

MPECAMETHBLIC

11P601

chOpPMUPOBAHHOCTh ~ MPEACTABIEHUH: O  XMMHYECKOM  COCTaBISIOIIEH
eCTeCTBeHHOHaYIIHOI/I KapTUHBI MUpPaA, pOJIU XUMHHU B ITO3HAHUN SIBJICHUU IIpUPOALI,

B (hOpMHUPOBAHUH MBIILICHUS U KYIbTYPhI JMYHOCTH, eé
(YHKIIMOHATIBHOW T'PAaMOTHOCTH, HEOOXOIUMOW Uil pEIIeHUs MNPaKTUYECKUX
3alad ¥ OKOJOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MPUPOIHON Cpesie

11P602

BJIaJICHUE CHUCTEMOH XUMHUUECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATalOIIHME MOHATHSI(XUMHUUECKHUI 3JIEMEHT, aToM, PJIEKTPOHHAS
00oJI04YKa aToma, s-, -, -0-3JIeKTpOHHBIC OpOUTAIM ATOMOB, HOH, MOJICKYJIa,

BAJICHTHOCTD, DJICKTPOOTPHULATCIIbHOCTh, CTCIICHD OKHUCJICHH A, XUMHWYCCKasl CBA3b,




MOJIb, MOJISIpHAsE ~ Macca, MOJSIPHBIA  00BEM,  YIJIGPOJHBIA  CKEJET,
(yHKIIMOHATbHAS TPYIIIA, PAJAUKAI, H30MEPHs, TOMOJIOTHYECKHIA Psi/i, TOMOJIOTH,
YTJIEBOJIOPOIbI, KHUCIOPOA- W a30TCOJAEpIKAIINEe COCAMHEHUS, OMOJIOTHYCCKU
AKTUBHBIC  BEmIeCTBA(yIJICBOJBI, JKUPBI, OCIKH), MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIMHCHHS, KpHUCTaUITMUeCcKast
pemeTKa, TUIbl XUMHUYECKUX peakluii (OKUCIUTENIbHO ~-BOCCTAHOBUTEIIBHBIE, K30~
W DHIOTEPMHYECKHE , PEaKIMd HOHHOTO OOMEHa), PacTBOpP, >SJIEKTPOJIMTHI,
HEIJICKTPOJIUTHI, AIICKTOPOIUTHIECKAS JHCCOLAIs, OKHCJIUTED,
BOCCTAHOBUTEJb, CKOPOCTh XHUMHUYECKON peakIMu XHUMHYECKOE paBHOBECHE),
TEOPUH U 3aKOHBI(TEOPHUS] XUMHUUYECKOTO CTPOSHUS OpPraHUYeCKHX BemiecTB A, M,
byTiepoBa, Teopus 3AEKTPOJUTUYECKON TUCCOLMAINU, NEPUOJUUYCCKUNA 3aKOH
JI.11. Mennenees, 3aK0OH COXpaHEHUSI MAcCChl), 3aKOHOMEPHOCTH, CHMBOJIUYECCKUI
SI3BIK XUMUH, (PAKTOJIOTUYECKUE CBEIICHUSI O CBOMCTBAX, COCTaBe, MOJY4YEHUS U
0C30IIaCHOM HCITOJIb30BAaHWH BAKHEHIIMX HEOPTaHMYECKHMX M OPraHUYECKUX
BEIIECTB B OBITY U NMPAKTUUYECKOU JIEATEILHOCTH YEJIOBEKA

11P603

YMCHHC BbBIABJISITH XAPAKTCPHBIC IMTPU3HAKHU U B3aUMOCBA3b U3YUCHHBIX HOHHTHﬁ,
MMPUMCHATL COOTBCTCTBYIOIIUC IIOHATHA IIPU OMNUCAHUH CTPOCHUA U CBOICTB
HCOPIraHMYCCKUX W OPraHUu4YCCKHUX BCIOCCTB MU HX npeBpameHm“I; BBISIBJIAATH
B3aMOCBSI3b XMMHUYCCKUX 3HAHUM C IOHATHSAMH U MNpeaACTaBICHHUAMU OPYIrux
CCTCCTBCHHOHAYYHBIX IPCAMCTOB

11P604

yMEHUE HCII0JIb30BaTh HAaMMEHOBAHHUS XUMUYECKUX COEIMHEHU I
MEKIYHAPOJHOTO COK3a TEOPETUYECKON M NMPUKIIAJHOW XUMUU U TPUBHUAIbHBIE
Ha3BaHMsS BAKHEWIIUX  BEIMIECTB(ITWIICH, alETWIEeH, TJUIepuH, (eHol,
(dhopmanibieTu, yKCycHas KHJIOTa, TIIMIINH, YTapHbIi ra3, yJIeKUCIIbIN Ta3, aMMHaK,
raméHHas U3BEeCTh, HETalIEHHAs] U3BECTh, MUTHEBAsI COJla U JAPYTUX), COCTABIATH
(hopMyIbIl HEOTAHWYECKUX U OPraHUYECKUX BEIIECTB, YPABHEHHUS XUMHUUYECKHUX
peakiuii, OOBACHATh HMX CMBICHT;, MOATBEPXKIATh XapaKTepHbIE XUMHYECKHE
CBOICTBA BEILIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U 3aMMUCSIMHA YPaBHEHUN
€aKnui

11P605

YMEHUE YCTAHABJIMBATb IPUHAJIEKHOCTL HW3YYCHHBIX HEOPraHUYECKUX U
OPraHWYECKHUX BEIIECTB K OINPEACNIEHHBIM KjaccaM W TpyINNaM COEIWHEHUHN
XapaKTEpU30BaTb HUX COCTAB M BAKHEUILIUE CBOMCTBA; OIPENENATh BHUIBI
XMMHUECKUX CBs3eH (KOBaJeHTHas, MOHHAs, METAJJINYECKasl, BOAOPOIHAS)), TUIIbI
KPUCTAJUNIMYECKUX PEIIETOK BEHIECTB; KIacCU(UIIMPOBATh XUMUYECKHE PEAKIIUU

11P606

BJIaJICHUE OCHOBHBIMU METOJAMH HAYyYHOI'O MO3HAHUsSI BEIIECTB U XUMHUYECKUX
siBJICHUH (HaOJI0/IeHre, N3MEpPEHNe, YKCIIEPUMEHT, MOJICTUPOBAHNE)

11P607

YMEHUE TPOBOJAUTH pacu€Thl MO XUMHUYECKUM (QOpMYylIaM U ypaBHEHHSIM
XUMHUECKUX  peaKk[uil ¢  HCIOJIb30BaHWEM  (PU3MYECKMX  BEJIMYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00BEMa
(HOpMaJIbHbIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh CUCTEMHbBIE
XUMUUYECKUE 3HAaHUSA M NPUHATUS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX C BEHIECTBAMH U UX PUMEHEHHEM

11P608

YMEHUE IIAaHUPOBATh U BBINOJIHATH XMUMHYECKUN 3KCHEPUMEHT (MpEeBpaleHUs
OpTraHWYECKUX BEIIECTB MPHU HArPEBaHHH, MOJyYEHUE STUJICHA U M3YYCHHE €r0
CBOMCTB, KaUECTBEHHbIC PEAKIMU Ha albJErH/bl, KpaXMall, YKCYCHYIO KHCIIOTY;
neHarypauus OeNKOB MpU HAarpeBaHHUM, I[BETHbIE peaklUUU OETKOB; MPOBOIUTH
peaKuu HOHHOTO OOMEHa, OTPEIeNIATh CPENy BOAHBIX PACTBOPOB, KAUECCTBEHHBIC
peakiuu Ha cyiabdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMUS; peliaTh
DKCIIEpUMEHTANIbHbIE 3afaun 1o Ttemam «Mertamibl» U « Hemeramnsi») B

COOTBETCTBHH C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH MpHU 0OpallleHu! ,




BEIIECTBAMH U JIAOOPAaTOPHBIM OOOPYAOBAaHUEM; MPEACTABIATh PE3yIbTAThI
XMMHUYECKOI'O 3KCIEpUMEHTa B (hOpMe 3allMCH YPABHEHUH COOTBETCTBYHOLIUX
peakiuii 1 GOpPMYIMPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB

11P609

YMEHUE aHAJIU3UPOBaTh XUMHMUYECKYIO HH(OpMAIHIO, MOJy4aeMyl U3 Pa3HbIX
MCTOYHUKOB (CpesICTB MaccoBOi nH(popMaruu, cetb IHTepHeT u 1pyrue)

11P610

YyMEHUE coOJII01aTh IPaBUIIa SKOJIOTHYECKH 11€7€CO00pa3HOro MOBEACHUS B OBITY,
1 TPYJIOBOM JEATEIBHOCTHU B LIEJIAX COXPAHEHUs CBOEIO 370POBbs U OKPYXKaIoIen
CpEeIbl; YUUTHIBATh ONIACHOCTD BO3JCHCTBYS HA )KUBBIE OPIaHU3MBbI OIPEECIEHHBIX
BEILECTB, TIOHUMAasl CMBICJI II0KAa3aTelsl IPEACIBHON JOIYCTUMON KOHIIEHTpauu

11Po11

YMCHHC NPUMCHATL 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX METOAAX MMO3HAHW BCIICCTB
M XUMUYECKHUX SIBICHUH JJIsI 00YYarOIMUXCsl ¢ OTPaHUYCHHBIMH BO3MOKHOCTSIMH
3I0POBBSI

[1P612

YMEHHE UCII0JIb30BaTh PEIbe(pHO TOUEUHYIO cucTeMy 0003HaueHuit JI. bpaitns nuis
3aMMCH XMMHYECKUX (POPMYIT JUIsl CJIENBIX U CIa0OBUASIIMX 00yUYarOIIUXCsl

3. CooTBeTCTB

He OLEHOYHBIX CPEJACTB KOHTPOJUPYEMbIM pe3yabTaTaM 00y4eHust

3.1 Cpe)ICTBa, IMPUMCEHAECMBIC 1JIsI OIICHKH YPOBHS TeopeaneCRoﬁ noAroTOBKH

Kpatkoe Kon [Tokazarens oBnaaeHus HaunmenoBanue
HAauMEHOBAHME |pE3yJIbTa pe3yabTaTaMu 00y4eHus OLICHOYHOTI'O CPEJCTBA U
pasznena Ta IIPE/ICTAaBICHHE €TI0 B
(Mony1st) / TeMbl |[00y4YeHUs j
npejvera compons | arreosmun
Paznen 1. OCHOBBI CTPOCHUS BEIIECTBA
Tema 1.1.
Crpoenue CrocoGHOCTE  0CO3HABAaTh  CBOY|
dTOMOB TTP02 KOHCTUTYLIUOHHBIC npaBa u
XUMHYECKHX 00s13aHHOCTH, YBa)K€HHE 3aKOHA U
DJICMCHTOB 4 [IPaBONOPsIIKa B MHPOPMAITMOHHON
[IPUPOaa chepe Bonpocsl
XAMUYECKON CriocoGHOCTE c q)opMHpOBaTLBOHpOCH nsarecra |- %1
CBSI3U cobecenosan |(m1. 6.1) Ketic

HPaBCTBEHHOE CO3HaHHE,
JIP04 STUYECKOTO MMOBEJICHUS
MCTIOIb30BaHUEM WH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUMA

na (. 5.1,Ne2 (1m.6.4)
BOTIPOCHI
1-5), TemaBomnpocel Ha
1.1 Pedepar 1|cobecenoBan

CnocobHOCTB CTaBUTh H(11.5.2) we 20, 21, 22,
MP03  |bopmynupoBath COOCTBEHHBIC 25(1. 6.3)
3a1aun B 00pa3oBaTeNbHOM

i HOCTh BJQJIETH CHUCTEMOU
[1PG02 CrocoOHOC I[eu CUCTEMO
XUMUYECKUX  3HAHWH,  KOTOpas
BKJIIOYAET: OCHOBOIIOJIATar0IIe




MOHITHUSI(XUMUYECKHMA

DIIEMEHT, aToM,
DIICKTPOHHAS 000J104UKa|
aToMa, s-, p-, -d-
HIICKTPOHHBIE opouTanu

ATOMOB, WOH, MOJICKYIIa,
BaJICHTHOCTD,
DIIEKTPOOTPHUIIATEIHLHOCTD,
CTeneHb OKHCJICHHS,
XUMHYECKasl CBS3b

Tema 1.2.
[leproanueckuit
3aKOH W Tabiuua /Jl.
1. Menaeneepa

JIPO1

CrniocoOHOCTh (hOPMHPOBATH
YYBCTBO TOpPJOCTH u
YBaXXEHUA K HCTOPUU U
TOCTHXKCHUSIM
OTEYECTBEHHOU
XUMHAYECKON HAyKH;
XUMUYECKU rpaMOTHOE
[MOBE/ICHUE B
npodeccnoHanbHOMI
NEesTeTbHOCTH U B OBITY TIPH|
00OpalleHny ¢ XUMUYECKUMU
BEILIECTBAMM, MaTepUaiaMHu
1 [IPOLIECCAMU;

JIP04

CrocoOHOCTh U TOTOBHOCTD
K 00pa3oBaHUIO "
caM00Opa30BaHUIO HA
MPOTSKEHUH BCEW JKU3HU,

MP04

CrocoOHOCTD BIAJIETh
BHIAMH J€ITEIBHOCTH IO
MOJTYYCHUIO HOBOT'O 3HAHWMS

MPO06

CnocoOHOCTb dopmu-
pOBaHHME HAYYHOTO THUIA
MBIIIJICHUA

MP11

CnocoOHOCTD BbIOMpAThH
TEMATUKY u METO/bI
COBMECTHBIX JICUCTBHIT C
Y4ETOM OOIIKUX HHTEPECOB U
BO3MOKHOCTEH KaXJ10T'0
yjIeHa KOJIJICKTHBA,
MPUHUMATh ()71
COBMECTHOH JI€SITCIIBHOCTH,
OpraHU30BBIBATh n
KOOPJAWHUPOBATH JICHCTBUS
10 eé JOCTHXKCHHIO:
COCTaBJIATH IUIAH JICHCTBHIA,
pacupenensitb  poiau ¢
Y4ETOM MHEHUU
Y4aCTHUKOB, 00CyXIIaTh

pEe3yJbTaThl COBMECTHOM

Borpocsl
3a1aHUs

"
TS

coOece0BaHus
(. 5.1, BompoCHI
1-5), Tema 1.2

Bormpocsl Tecta 12-
27 (1. 6.2);
Keiic Nel (1. 6.4)

Borpocsl HAQ|

coOecenoBanue 23-
24(6.3)




a00TEI

[1P603

CriocoOHOCTh
c(hOpMUPOBAHHOCTH
YMEHUH BBISIBJISITD
XapaKTepHbIC TMPU3HAKH U
B3aUMOCBSI3b  W3YYCHHBIX
[MOHSTHUH,

Pasznen 2. Xumunueckue peakuu

Tema 2.1. TunsJIP02
XUMHUUYECKUX
peakuui

CriocOOHOCTh M TOTOBHOCTD
K MIPOJIOKEHUIO
00pa3oBaHMs M TOBBIICHUS
KBaJTH(PUKAITNN B
n30paHHOM
MpoQeCCHOHAILHON

eI TeIbHOCTH u
00BCKTHBHOE OCO3HaHHE
posu XUMHUYECKHUX
KOMIICTCHIIUM B 3TOM

JIPO3

CriocoOHOCTb MCII0JIb30BATh
TOCTHOKEHUSI COBPEMEHHOM
XUMUYECKOH  HAaykKu  H
XUMHYECKHX  TEXHOJIOTUH
s HOBBIIIICHUS]
COOCTBEHHOTO
NHTEIJIEKTYaJIbHOTO
pa3BUTHS B  BbIOpaHHOMU
npodeccuoHaNbHOM
eSITEIIbHOCTH

JIP04

CrocoOHOCTh U TOTOBHOCTD
K 00pa3oBaHUIO "
caM000Opa30BaHUIO HA
MPOTSKEHUH BCEU JKU3HU

MP04

CrocoOHOCTh BIAJETh
BHUIaMU JOCATCIIBHOCTU II0
MOJyYCHUIO HOBOTO 3HAHWUS,
ero HMHTEPIpPETALUH,
MpeoOpa30BaHUIO u
HpI/IMeHeHI/II-O B paSJ’II/I‘-IHI)IX
y4eOHBIX CUTYAIHMsIX, B TOM
quCIIe npu CO3JIaHUH
y4eOHBIX ¥  COIUAJIbHBIX|
[IPOCKTOB

MPO5

CrnocoOHOCTh U yYMEHHE
MEpPEHOCUTh  3HAHUS B
M03HABATEIBHYIO u
[IPAKTUYECKYIO oOmactu
KI3HEICATEIILHOCTH;
WHTEIPUPOBATh 3HAHUS U3
Pa3HBIX IPEAMETHBIX
oOacreit

MP12

COoCOOHOCTh  OLIEHUBATH

Borpocs! u
3aJaHHS Ul
cobeceI0BaHUS
(m. 5.1, Bompoch]
1-6), Tema 2.2

Bonpocer Tecra 28-
36 (1. 6.2)

Bomnpoc Ha
cobecenoBanue 27(|
6.3)




Ka4e€CTBO CBOCTO BKJIaga H

Ka)KIIOI'O y4acTHUKA
KOMAaHIbI B o0t
pe3ynbTaT o
pa3paboTaHHBIM

KPUTEPUSM, OCYLIECTBIATH
[IO3UTUBHOE

CTPAaTErM4eCKOe IOBEIECHUE
B PasIUYHBIX CUTYyalMsX,
[IPOSIBJIAITE  TBOPYECTBO U

BOOOpakeHUeE, OBITh
MHUIIMATHBHBIM

[IP605 CrnocoGHOCTH M yMEHHE
yCTaHABJIMBATh
PUHAIIC)KHOCTD
M3Y4EHHBIX
HEOPraHNYECKUX u
OpraHHYeCKUX BEIIECTB K
OTpene€HHBIM KJlaccaM H
rpynmnam COEIMHEHU I
XapaKTepU30BaTh UX COCTAB
1 Ba)KHEHIIME CBOMCTRBA;
OTIpeIeNsTh BUJIBI
XMMUYECKUX cBsi3eit
(xoBaJIeHTHaH, WOHHas,
MeTayuInyecKas,
BOJIOpO/IHAs)), THIIBI
KPUCTANIMYECKUX PEIIETOK|
BEIIICCTB;
KJIaccu(pUIMpPOBaTh
XUMHYECKHE PEaKIINU

[1P606 CriocoOHOCTb W BIIAJICHHE
OCHOBHBIMHU METOAaMHU
HAYYHOTO MO3HAHUS
BEIIECTB M XHMHUYECKHX|
SIBIICHUI (mabmroieHue,
M3MEpEHUe, DSKCIEPUMEHT,
MOJICITUPOBAHNE)

[1P607 CrocoOHOCTb M yMEHHeE

[IPOBOAUTHL  PAc4€ThBl IO
XUMUYECKUM (opMynam H
YPaBHEHUSAM  XUMHUYECKUX
peaKLtii ¢ UCIIOIB30BAHUEM

(U3UIECKUX BEJIMYMH,
XapaKTEPHU3YIOIINX

BEIIIECTBA c
KOJINYECTBEHHOW CTOPOHBI:
MAacchl, 00BéMa
(HOpMasbHbIE YCIIOBHS)
rasos, KOJINYECTBA

BCILICCTBA, HCIIOJIb30BaTh

CHUCTCMHBIC XUMHWNYCCKUC




3HaHUSA  JUIsI  TIPUHSATHUS
pelieHnii B KOHKPETHBIX
PKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U
X IPUMEHEHHEM

[1P610

CrocoOHOCTb UM yMEHHE
coOIr0aTh IIpaBUJIa
HKOJIOTHUECKU
11eJ1eco00pa3zHOro
MOBEJCHU B OBITY W
TPYAOBOM [JEATEIIBHOCTH B
LEJIIX COXPAHEHUs CBOETO
30POBbSI U OKpPYXKarolen
Cpelbl;

[1P611

CriocoOHOCTb UM yMEHHeE
[PUMEHATh  3HaHUA 00
OCHOBHBIX TOCTYITHBIX|
METO/aX TIO3HAHUS BEIIECTB
Y XUMHYECKUX SBJICHUH JUIs
00yJaronmxcs c
OrpaHMYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBBSI

Tema 2.2.
DIIEKTPOIIH-
THYECKas

T CCOLINAINS
MOHHBII 00MEH

u

JIP0O3

CIIOCOOHOCTH UCTIOJIb-
30BaTh JOCTHKEHHUS]
COBPEMEHHOM XUMHUYECKOMN
HAyKH M XUMHYECKHX
TEXHOJIOTHH IJIs1
MOBBIIICHHUS] COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B  BbIOpaHHOMU
npodeccuoHaNbHOM

e TeTbHOCTH

JIP04

CIIOCOOHOCTh M TOTOBHOCThH
K 00pa3oBaHUIO u
caM000Opa30BaHUIO HA)
MPOTSKEHUH BCEH JKU3HU

JIPO8

CrnocoOHOCTh ~ OCO3HAHUS
LIEHHOCTHU Hay4HOU
NeSITEIbHOCTH, TOTOB-HOCTh
OCYIIECTBIIATE MPOEKTHYIO
1% HCCIIEN0-BATEIBCKYIO
NIESATENb-HOCTh

WHIAVBUAYAJIBHO U B TPYIIE

MPO02

CrocoOHOCTh BJIAJETh
HaBBIKAMHU y4aeOHO-
KCCIICIOBATEIIHLCKOM U
MPOEKTHOM  JEATEIbHOCTH,
HaBLIKAMHU paspenieHus
mpo0Jem;

MP09

CrocoOHOCTh BIIQ/ICTh
Pa3IMYHBIMH CIIOCOOaAMU

Borpocsl
3aJaHUs

nu
JUIA

cobeceJoBaHuUs
(. 5.1, Bompoch]
1-4), Tema 2.2
Pedepar 2 (m.

5.2)

Bonpocer Tecra 37-
47 (m. 6.2) Bompoc
Ha coOecenoBaHUe
26, 31, 32(1 6.3)




OOILIEHNST ¥ B3anMOJIEH-
CTBHSI, apryMEHTHPOBaH-HO
BECTH  JUAJOr, YMETh
cMAr4aTh KOH(JIMKTHBIE
CUTYaIlWH;

MP11

CrnocoOHOCTh BBIOMPATH
TEMaTUKY u METO/IbI
COBMECTHBIX JEUCTBUU C
Y4€TOM OOIKX UHTEPECOB U
BO3MOKHOCTEH KaXJI0rO
YIeHA KOJUICKTHBA,
[IPUHUMATh e
COBMCCTHOM ACATEIBHOCTH,
OpraHu30BBIBaTh u
KOOPAWHUPOBATH JICHCTBUS
1o eé JOCTHKEHUIO:
COCTaBJIATH IUIAH JCHCTBHIA,
pacupenensiatb  poiaud ¢
Y4ETOM MHEHUU
Y4aCTHUKOB, o0CyXKIaTh
pE3yIbTATHI COBMECTHOM
paboTHI

[1P608

CrocoOHOCT H  yMEHHE
[IAHUPOBATh U BBHITIOTHSITH
XI/IMI/ILICCKI/II\/'I SKCHepI/IMeHT,
MPOBOAUTH peaxiuu
HOHHOTO oOMeHa,
OTpeeNiaTh CPely BOJTHBIX
pacTBOpPOB, Ka4eCTBCHHBIC
peakiuu  Ha  cynbdar-,
KapOoOHaT- W XJIOPHJ-
AHHOHBI, Ha KaTHOH
AMMOHUS, pemaTL
HKCIIEPUMEHTAaIbHbIC
3agayu 1o TteMaM «Me-
Ta/uTbl» U « Hemeran-ne») B
COOTBCTCTBUU C HpaBI/IJ'IaMI/I
TEeXHHKH 0€30IaCHOCTH

[1P609

CrocoOHOCTb M yMEHHeE
AQHATU3UPOBATH XUMH-
YECKYIO UHpOPMALIHIO,
MOTydaeMyl0 U3 Ppa3HbIX
MCTOYHHUKOB (cpencts
MacCOBOM uH(popMaluu,
ceTh VIHTEpHET U apyrue)

KoHTposibHast paboTa)
Nol.

Bamanuss KPP  Nel
(11.6.1)

Pas3nen 3.CtpoeHne u CBONWCTBa HEOPIaHUYECKUX BEILIECTB

Tema3.1.
Krnaccudukanus,

JIP02

CoocoOHOCTP HW = TOTOB-
HOCTB K IPOJIOJIKCHHIO

Bomnpocsl
B3aJaHus OJIs1

nu

Bomnpoce! Tecta 48-
62 (1. 6.2)




HOMEHKJIaTypa
CTpOEHUE
HEOPraHUYECKUX
BEIIIECTB

u

00pa3oBaHUsi ¥ TIOBBIIIIE-
HUS KBTU(DUKAITAH B
n30paHHOM npodeccuo-
HAJIbHOW JI€SITENIbHOCTH

JIPO8

CroCOOHOCTh U OCO3HA-HHE]
[IECHHOCTH Hay4YHOH
eI TEIbHOCTH,TOTOBHOCTD
OCYIIECTBIISATh MPOEKT-HYIO
I51 HCCIIeIOBATEIb-CKYIO
eI TeIbHOCTD
WHWNBUIYAJIBHO U B TPYIIIIC.

MP08

CriocoOHOCTB BJIAJICTh
HABbIKAMU MOJTy4eHUs
nH(popMaLuu u3
MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEITEHO
OCYIIECTBIISATH MIOWCK,
QHAJIN3, CUCTEMATH3AIHIO H
WHTEPIPETAIINIO
nH(QOpPMAlU  PA3THYHBIX
BHJIOB u dbopm
NpeCTaBICHUS

MP09

CrocoOHOCTD BIAJIETh
pa3IMYHBIME  criocobaMu
OOILIEHUST ©  B3anMOJIET-
CTBUSI, apryMEHTUPOBAH-HO
BECTHU JIHAJIOT, yMETh
CMSTYaTh KOH(JIUKTHBIC
CUTyallud, pPa3BEPHYTO U
JIOTMYHO H3jJaraTb CBOIO
TOYKY 3pEHUsI C HCIOJb-
30BaHHUEM SI3BIKOBBIX
CpE/ICTB

MP12

CrmocoOHOCTL  OIIEHMBAThH
KaueCcTBO CBOEro BKJIaJa W
Ka)KI0T0 YYaCTHUKA
KOMaH bl B o0ImHi
pe3ysbTaT o
pa3paboTaHHBIM
KPUTEPUSIM, OCYIIECTBIATH
[MO3UTHUBHOE
CTpaTernuecKkoe TMOBECHUE
B pa3IMYHBIX CHUTYallUsX,
MPOSIBIIATE TBOPYECTBO U
BOOOpaKeHUE, OBITH
WHHUIMATHBHBIM

[1P602

CroocoOHOCTh M BJIAJECHUE
CHICTEMOU XUMHUYECKHX]|
3HAHW, KOTOpass BKIIIO-

cobece10BaHusA

(n. 5.1, BompoCHI

1-5), Tema 3.

Pedepar
(n.5.2)

JacT. OCHOBOIIOJIAraromue

1
5

Bomnpoc HAQ|
cobecenoBanue 33(
m6.3)




MOHATUSA(XUMUYECKUN

DIIEMEHT, aTom,
DIICKTPOHHAS 000J1049Ka]
aToMma, s-, p-, -d-
HIIEKTPOHHbBIE opOuTanu

aTOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTb,  AJIEKTPOOT-
pULIATEIBHOCTh,  CTEIEHb
OKUCIICHUS,  XUMHYECKas
CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJIAPHBIA 00BEM,
KpUCTAJUIMYECKass  PeeT-
Ka, THUIIBI  XHMHYECKHX
peakiuil (OKUCIUTENBHO -
BOCCTAHOBUTEJIbHbBIE, HK30-
U DHAOTEPMHUYECKHE
peakiMy HOHHOTO OOMe-
Ha), pacTBOp, DJIEKTPOIIU-
THI, HE3JICKTPOJIUTHI,
HIIEKTOPOIUTHYECKAs

uccoLuanus, OKUCIIU-
TEJb, BOCCTaHOBUTENb,
CKOPOCTb XAMHUYECKON
peakiuu, XUMHUYECKOE
paBHOBECHE, TEOpUU U
3aKOHBI. Teopus
PIEKTPOJIUTAYECKOMN

nucconuanuy, — Mepuoau-
YecKUi 3aKOH J.N.
Menenees, 3aKOH
COXpaHEHMsI MaCCHI.

[1P603

CrocoOHOCTb M yMEHHeE
BBISIBIISITD XapaKTepHbIe
[IPU3HAKA M B3alMOCBA3b
3y4ECHHBIX MTOHSATHUH,
[IPUMEHATh  COOTBETCTBY-
FOLII1E MOHSTUSA npu
ONMCAHUU  CTPOCHHUS U
CBOMCTB HEOPraHUYECKUX U
OpraHMYECKHUX BEIIECTB U
VX TPEBPALLECHUN;

[1P604

CrnocoOHOCTH U yYMEHHUE
MCIOJIb30BaTh  HAaUMEHO-
BaHUS XUMHYECKHX
COCIMHEHUN 1o
Homenkinarype IUPAC.

[1P609

CriocoOHOCTb H  yMEHHE
QHAJTM3HPOBAThH XHMHU-
YECKYIO UHPOPMALIHIO,
MOJTy4aeMyl0 U3  pa3HBIX
MCTOYHUKOB (cpenctB

MaccoBOM MH(MOpMaIUH,




ceTh MIHTEpHET U apyrue)

Tema 3.2. Pusuko-
XHUMHUYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BEILIECTB

JIP02

CrocoOHOCTh K MPOJIOII-
PKCHHIO  O00pa3oBaHUsl U
MOBBIIICHUS KBAIU(DUKAIITH
B n30paHHOMN po-
(deccruoHanbHOU  JIeATENb-
HOCTHU

JIP0O3

CrnocoOHOCTb K  HCIOJIb-
30BaHUIO JIOCTUKEHH I
COBPEMEHHON XMMHUYEC-KOM|

HayKU

JIP04

CrocoOHOCTb ¥ T'OTOB-
HOCTh K OOpa30BaHUIO H
caM000pa30BaHUIO Ha
[IPOTSDKEHUM BCEH )KU3HU

JIPOS

CriocoOHOCTb U OCO3HA-HUE
LIECHHOCTHU Hay4HOU
NI TEIIBHOCTH, TOTOB-HOCTh
OCYILECTBISATh ITPOEKTHYIO
1% HCCIIEI0BA-TEIbCKYIO
J1eATEIILHOCTh

MPO3

CII0COOHOCTH M T'OTOB-
HOCTh K  CaMOCTOSTEIIb-
HOMy HOI/ICKy METOJ0B
peLieHHs MPAKTUYECKHX
3a1ad, MIPUMEHCHHIO
Pa3InIHBIX METO/IOB
IIO3HAHUA

MPO06

CrnocoOHOCTh BIIAJICTh
HAay4YHBIM THUIIOM MBIIILIE-
HUs, BJIQJETh  HAy4YHOU
TEPMUHOJIOTHEHN,  KIIO4Ye-
BHIMU MOHATUSAMHU u
METOIaMH

MPO7

CrnocoOHOCTh K TIPOJIOJI-
PKEHUI0O  00pa3oBaHUs U
MOBBINICHUS  KBaJTH(HUKa-
muu B U30paHHOW TIpO-
(dheccHoHaNBHON  JIeSITelb-
HOCTU

[1P603

CnocoOHOCTH  opMupO-
BaTh yYMEHHS  BBISBIATH
XapaKTepHbIC TPHU3HAKU U
B3aMMOCBSI3b  H3YYEHHBIX|
[MOHSTUH,

[1P604

CnocoOHOCTh M yMEHHUE
HCII0JIb30BATh HanuMEHO-
BaHUS XHMHUYECKHX COeE-
NMUHEHUM 10 HOMEHKIA-
type [UPAC

[1P606

CroCcOOHOCTB K BJIAJICHUIO

Borpocsl u
3aJaHHS IOE|
cobeceI0BaHuUs

(m. 5.1, BompoOCHI
1-4), Tema 3.2
Pedepar 4 (m.

5.2)

Borpocs! TECTa
63-76 (1. 6.2)
Borpocs! Ha
co0eceoBaHue
35-41(6.3)




OCHOBHBIMHU METOAaMHU
HAYYHOTO MO3HAHUS
BCIICCTB M  XUMHUYECKUX
SIBIICHU I (Habnronenue,
U3MEPEHUE, OSKCIICPHMEHT,
MOJICJIUPOBAHUE)

[1P609

CriocoOHOCTb
AHATU3UPOBATh
XMMHYCCKYI0 HH(HOPMAIIHIO

Tema 3.3.
Wneatudukamms
HEOPraHMYECKUX
BEILIECTB

JIPO3

CrocoOHOCTD UCIOJIb-
30BaTh JOCTHKEHUS]]
COBPEMEHHON XMMHUYEC-KOM|
HAyKH M XUMHYECKHX
TEXHOJIOTHI Ui TIOBBIIIIE-
HUSI CBOECTO YPOBHS

JIPO7

CrnocoOHOCTh M COBEp-
[ICHCTBOBAHUE S3LIKOBOM U
YUTATEIBCKOM  KYJIbTY-PbI
KaK  CpeJCTBa  B3aMMO-
ENCTBUS MEXAY JIOJbMU U
MMO3HAHUS MUPA

MPO1

CriocoOHOCTb UM yMEHHeE
CaMOCTOSITENILHO  (hopmy-
MpOBaTh M AKTyaJlu3H-
poBaTh  mpobieMy, pac-
CMaTpuBaTb €€  BCECTO-
pOHHE,

MPO3

CrmocoOHOCTL M TOTOB-
HOCTb K  CaMOCTOSTENb-
HOMy HOI/ICKy METOJ0B
peleHus MPAKTUYECKHX
3aja4,

[1P605

CrocoOHOCTb M yMEHHeE
yCTaHaBIIMBATh
MPUHAJIEKHOCTh
M3y4eHHBIX
HEOPraHUYECKUX "
OpraHMYeCKUX BEHIECTB K
ONpeeIEHHBIM KJlaccaM U
rpyImmnam COCMHEHMI
XapaKTEPU30BaTh UX COCTaB
1 Ba)KHEHIIINE CBOIICTBA,

[1P608

CrnocoOHOCTh U yYMEHHE
[JIAHUPOBAaTh U BBINOJIHATH
XUMUYECKHH 3KCIEPUMEHT
(mpeBpareHus
OpraHMYECKHUX BEUIECTB IpHU
HarpeBaHUM, IIOJy- YEHUE
DTWJIEHA W HW3YYECHHE €ro
CBOICTB, Ka4ye€CTBEHHLIC
peaKLuy Ha aabACTUIBI,

Borpocsl u
3aJaHMs el
cobeceJ0BaHuUs
(. 5.1, BompoCHI
1-4), Tema 3.3

Bormpocs! Tecra 77-
101 (1. 6.2)




Kpaxma, YKCYCHYIO
KUCIIOTY; JICHATypaIusy
OeNKOB TMpH HarpeBaHWH,
[[BETHBIC PEAKITNH OCIIKOB;

[1P609

CrocoOHOCT M yYMEHHE
QHAJIN3UPOBATh XUMH-
YECKYIO uH(pOpPMALIHIO,
[OJy4aeMyl0 U3  Pa3HbIX
MCTOYHNKOB (cpencts
MaccoBo  MHpopMauu,
ceTh VIHTEpHET U npyrue)

KonTponbHas padboTal
No2.

Bamanuss KPP  Ne2

(1.6.1)

Pasnen 4. CtpoeHue u cBOMCTBA O

PraHn4CCKUX BCIICCTB

Tema4. 1.
Krnaccudukanus,
CTpOCHHUE u
HOMCHKJIATypa
OpraHUYeCKUX
BCIIICCTB

JIPO1

CIocoOHOCTh K XUMHYCCKH
rpaMOTHOMY TIIOBEJICHUIO B
MpoQeCCHOHAIBHON
NesITeIb-HOCTU U B OBITY)|
[1pu oOpaiiie-H1U c
XHUMUYECKUMU Bellle-
CTBaMU

JIP0O3

CrocoOHOCTH
MCII0JIb30BaTh JIOCTHIKEHUS
COBPEMEHHOM XHMHYECKOU
HAayKd I TOBBIIICHUS
CBOETO YPOBHS

MPO06

CriocoOHOCTb
Hay4YHBIM TUTIOM
MBIILIICHMS, BJIAJIETh
Hay4YHOW TEPMHUHOJIOTHEM,

BJIaACTH

MP11

CriocoOHOCTb BBIOUpATH
TEMATUKY u METObI
COBMECTHBIX JEHCTBUM C
Y4ETOM OOIINX UHTEPECOB U
BO3MOKHOCTEH KaXJ10r'0
yjIecHa KOJJICKTHUBA,
MPUHUMATH e
COBMECTHOM JIE€ATEILHOCTH,
OpTraHU30BbIBATh 51
KOOPJAMHUPOBATH JIEUCTBUS
110 eé JNOCTIKEHUIO:
COCTaBIISATH IJIaH JEHCTBUH,
pacrpenensiatb  poiaud  C
Y4ETOM MHEHUU
Y4aCTHUKOB, o0cyX1aTh
pE3yIbTaThI COBMECTHOM
paboTHI

MP14

CrocOOHOCTL  ITOCTOSIHHO
[IOBEIIIATE CBOH
00Opa3oBaTeNbHbII u

Borpocsl u
3aJaHMs el
cobeceJ0BaHuUs
(. 5.1, BompoCHI
1-7), Tema 4.1

KYJIbTYPHBIN YPOBEHb;

TECTQ|
6.2)

Borpocs!
102-111  (m.
Keiic 3 (11.6.4)

Borpocsl
coOecenoBaHue
1,2(m 6.3)

Ha

Borpoc Ha
cobecenoBanue 34(|
6.3)




[1P602

CriocoOHOCTb U BIIaJICHHUE
CHUCTEMOM XUMHUYECKUX
3HAHUM, KOTOpasi BKIIIOYAET
OCHOBOIIOJIAr Ak LI[E
[TOHATUSA: YIIE€POIHBII
ckener, (QyHKIMOHATbHAS
rpymnma, paaukan,
M30MEPUSL, TOMOJIOTMYECKH
psin, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOJ,
a30T- cojepxKaume
COCTMHHUS, U JIP.

[1P603

CriocoOHOCTh BBISIBIIATH
XapaKTEpHbIE TPU3HAKU U
B3aUMOCBSI3b  W3YYEHHBIX
[MOHSTHUH,

[1P604

CriocoOHOCTh |
MCII0JIb30BaTh
HoMmeHksatypy IUPAC

yMEHUE

[1P612

CriocoOHOCTB MCTIOJIb30BATh
penbedHo TOUCYHYIO
cucteMy o0Oo3HaueHuit JI.
bpaitis ItIe: 3aII1CHU
XUMUYECKUX (GopMyn s
CJIENBIX M CIa0OBHIAIINX|

00yJaronmxcs

Tema 4.2. CsoiictBaJ/IP02 CrocoOHOCTD K

OpTaHIMYECKHUX MPOJOHKEHUIO

COEIVHEHUN 00pa30BaHUs U IOBBIIICHHS
KBTI (DUKAITIH B
n30paHHOM
npodeccuoHaNbHOM
IeITENNbHOCTH

MPO02 CrocoOHOCTE BJIQJIETH ]ff;_ IBC;I (n Te6c;e)1
HaBLIKAMH eOHO- - ) '
KCCIIEBATEIbCKOM & uBonpocsl I/IKeHC 4 (. 6.4)
MPOSKTHON JIeATEeIHLHOCTH,3aJaHUs I[JBIBOHPOCH Hal
HaBLIKAMHU paspelieHusicooeceJ0BaHus cobecenopanme  40-
mpoOemM (m. 5.1, BOmpoOCHI 43(6.3)
MP12 CriocobHocts  onenusarb|L1-8), Tema 4.2 BOI‘II.)OCBI Ha

Ka4ecTBO CBOEro BKJaga W cobecenoBanne  3-
Ka)KI0T0 Y4aCTHUKA 19( 6.3)
KOMAaHIbI B o0
pe3ynbTaT o
pa3pabOTaHHBIM

KPUTEPUSIM, OCYLIECTBIATH
[TO3UTUBHOE
CTPATETUYECKOE ITOBEIECHUE
B Pa3IUYHBIX CUTYALMIX,




MPOSIBIIATh TBOPYECTBO U
BOOOpakeHUeE, OBITH
WHUIMATHBHBIM

[1P606

CriocoOHOCTH BJIAJIETh
OCHOBHBIMH METOIaMH
HAY4YHOTO [MO3HAHUS]
BEIIECTB K XMMHUYECKHX|
SIBIICHUI (mabmroieHue,
W3MEpEHUE, JKCIEPUMEHT,
MOJICIIUPOBAHUE);

[1P609

CriocoOHOCTb
copMupoBath yMeHHE
AQHATU3UPOBATH
XMUMHUUYECKYIO HH(POPMAIHIO,
MOJy4yaeMyl0 M3 pa3HbIX|
MCTOYHHKOB(CPEICTB
MaccoBOW  HMH(OpMaIuy,
cets VIHTEpHET U apyrue);

[1P611

CrocoOHOCTh ~ TTPUMEHSTH
3HaHUST 00  OCHOBHBIX
JTIOCTYITHBIX METOOax
[O3HAHUS ~ BELIECTB U
XUMHAYECKUX SBJICHUU JJIsA
00y4JaroInXCs C
OTrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 370POBBS;

Tema 4.3.

W nentuduxarms
OpTaHIYECKHUX
BEIIIECTB,
3HAYECHUE
MPUMEHEHUE
OBLITOBOM

HX]
u
B|
u

IMPONU3BOJACTBCH- HOM

JACATCIIBHOCTH
JCJIOBCKA

JIP0O3

CriocoOOHOCTh MCIIOJIb30BaTh
JTOCTUKEHHUS COBPEMEHHOM
XUMHUECKON  HaykKu U
XUMHYECKHX  TEXHOJIOT'HH
s MTOBBIIIICHHUS]]
COOCTBEHHOTO
WHTEJIEKTYaIbHOTO
pa3BuTHs B  BBIOpaHHOH
npodeccHoHANBLHOM

MPO03

CnocoOHOCTh K  CaMOCTO-
STETLHOMY ITOMCKY METO/IOB
peIeHus MTPAKTUICCKHX
3a-7ad, MIPUMEHEHUIO
Pa3TUIHBIX croco0oB
pacro3HaBaHUs
OpraHMYeCKHUX BEIIECTB HA
puMepe QJTBJICTHJIOB,
CITUPTOB, yIJIEBOJIOB,
YKCYCHOM KHCJIOTHI, OeNKa 1
T.11.) C MCIOJIb30BaHUEM HX
(U3UKO-XUMHYECKUX
CBOMCTB M  XapaKTEpPHBIX
KaueCTBEHHBIX PEaKIU.

MPO5

CnocoOHOCTh YMETh Tepe-

Borpocsl u
3aJaHHS TSt
cobeceJoBaHuUs
(. 5.1, Bompoch]
1-5), Tema 4.3

Keiic 5 (m.
Borpocs!

cobeceoBaHNe
7,9,11-13,17

6.4)
Ha




HOCHTB 3HAHUS B
[103HABATEIbHYIO I/I
[PAKTUYECKYIO obmactu
PKU3HEICSITeIbHOCTH;
WHTEIPUPOBATh 3HAHUS U3
pa3HBIX HpeIMETHBIX
oOJ1acTei;

MPO7

CI10COOHOCTH K
[POJIOTHKCHUIO
00pa3oBaHMs M TMOBBIICHUS
KBTI (DUKAITIH B
n30paHHOI
MpoQeCCHOHAIBHON
eITeIbHOCTH u
OO0BEKTHBHOEC  OCO3HAHHE
POJIM XMUMHUYECKUX KOMIIE-
TCHIIUHA B DTOM;;

[1P601

CI10COOHOCTE
chopMUpOBaThH
[PEICTABJICHHUS: 0
XUMHUYECKOH
COCTaBJISIOIIEN
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPa, POJTU XUMUU
B MO3HaHUU SIBIICHUN
MPUPOBI, B POPMUPOBAHUH
MBIIIUICHASIT W KYJIBTYPBI
JIMYHOCTH, eé
(YHKIIMOHATBLHON TpamoT-
HOCTH, HEOOXOIMMOH A
perieHus MPAKTUYECKUX
3aJad M DKOJOTHYCCKHU
00O0CHOBAHHOI'O OTHOIIICHHS
K CBOEMY 3/I0POBBIO U
[IPUPOJHON cpene

[1P609

CriocoOHOCTb
chopMupoBaTh yMEHUS
AHATU3UPOBATH
XUMHUYECKYI0 HH(POpMAIIHIO,
MOJIydaeMyl0 U3  Pa3HBIX
MCTOYHUKOB(CPEICTB
MacCcOBOM uH(pOopMaIuy,
cets IHTEpHET M IpyrHe);

[1P611

CriocoOHOCTb M yMEHHeE
MPUMEHATh  3HaHUS 00
OCHOBHBIX AOCTYIIHBIX]
METO/IaX TIO3HaHUS BEIIECTB
1 XUMHYECKHUX SIBJIICHUU JJIA
00yJaronmxcs C
OTpaHUYCHHBIMU

BO3MOXHOCTAMU 3J0POBbA




[1P612

CrocoOHOCTh HCIT0JIb30BATh
penbedHO TOYCUHYIO
cucreMy o6o3nauenuii JI.
bpaitis IS 3anucu
XUMHYECKUX (POpMYyT st
CICIBIX U CIAa0OBUISAIINX
00yJaronmxcs

KonrposabHas pabora
No 3.

Samgaaus KP Ne3 (m.
6.1)

Paznen. 5. Kunernueckue v TepMOJMHAMUYECKHE 3aKOHOMEPHOCTH IPOTEKAHUSI XUMUYECKUX PEAKLIUN

Tema 5.1. Cxopoctb
XHUMUYECKHX
peaKInu.
XHUMHUIECKOE
paBHOBECHE

JIP02

CI10COOHOCTE K
TPOJIOTHKCHHIO
00pa3oBaHUs ¥ IIOBBIIIIE-
HUS KBaTM(UKAIITH B
n30paH-HOM
MpoQeCCHOHAIBHON
eSTeIbHOCTH u
00BHEKTUBHOE OCO3HAHHUEC
ponn XUMHAYECKUX|
KOMIICTCHITUM B 9TOM,

JIPO3

CITOCOOHOCTh

MCIIOJIH30BaTh JIOCTHIKEHUS
COBPEMEHHOM XUMHUYECKOMN
HAayKH M XUMHYECKHX
TEXHOJIOTHH IJIs1
MOBBIIICHHUS] CBOETO YPOBHS
B IpOo(ecCHOHATBHOMN

e TeTbHOCTH

JIPO8

CriocoOHOCTB
LIEHHOCTH Hay4HOU
NEeATEIIbHOCTH, TOTOBHOCTH
OCYILECTBIATE I[POCKTHYIO
151 HCCIIE0BATENIBCKYIO
N1EATEIIbHOCTD

WHIVBUAYAJIBHO U B TPYIIE

OCO3HaHUJ|

MPO1

CriocoOHOCTh U
CaMOCTOATEIIBHO
dbopMynupoBaTh u
AKTYaJIM3UPOBATH

npobiieMy, paccMaTpuBaTh
eé BCECTOPOHHE,
OIIPEAENATh e
eI TENbHOCTH, 3a71aBaTh
mapaMeTpbl U KPUTEPUH HUX

YMEHHE

TTOCTHO)KEHUS, BHOCHUTh
KOPPEKTHUBBI B
NesITeIbHOCTb,  OLICHUBATh

COOTBETCTBUE PE3YJIBTATOB

Borpocsl
3a1aHUs

u
JIA

cobecenoBaHUs
(m. 5.1, BompOCHI
1-11), Tema 5.1

LCJIAM, OIICHUBATh PUCKU

Borpocsl TECTa
125-134 (. 6.2)

Keiic 4 (m. 6.4)
Bompocsl Ha
cobecenoBanne? 8-

30(11 6.3.)




HOCJIGIICTBI/Iﬁ ACATCIIbHOCTH

MPO02 CIIOCOOHOCTD BJIAJICTh
HABBIKAMU yaeOHo-
HCCIIEA0BATENLCKOM n
[MPOEKTHOM  JEATEJIbHOCTH,
HaBLIKAMH paspenieHus
po0Jem;

MPO3 CI10COOHOCTH U TOTOBHOCTD
K CaMOCTOSITEIILHOMY|
MMOMCKY METOJIOB pEIICHUS
MTPAKTUIECCKIX 3ajad4,
MPUMEHEHUIO  Pa3JIMYHBIX
METO/IOB [T03HAHUS

MPO06 CrocoOHOCTb BJIQJICTh
HAyYHBIM THIIOM
MBILJIEHNS, BJIAJETh
Hay4HOH TEPMHMHOJIOTHEH,
KJIIOUEBBLIMH TMOHSATHIMH U
METOJaMH

MPO7 CrnocoOHOCTh  BBIIBUraTh
HOBBIC HJICH, NIpeIaraTh
OPUTMHAJIBHBIC TOJXOMIBI U
pereHus

MP11 Croco6HOCTE  BHIOMpATH
TEMaTUKY 31 METO/IbI
COBMECTHBIX JICUCTBHI C
Y4ETOM OOIIKUX HHTEPECOB U
BO3MOKHOCTEH Ka)kJI0TO
YyJIcHa KOJUIEKTHUBA,
MPUHUMATH Leau
COBMECTHOI JEATEIIbHOCTH,
OpTaHU30BBIBATH u
KOOPJIMHHUPOBATh JEHCTBUS
110 eé JOCTHI)KEHUIO:
COCTaBIISTH IJIaH JESHCTBUH,
pactpeneniaTh  poilu ¢
Y4ETOM MHEHUU
Y4aCTHUKOB, o0CyXIaTh
pe3yIbTaThI COBMECTHOM
paboTHI

MP12 CIIOCOOHOCTh  OLICHHBATb

Ka4C€CTBO CBOCTO BKJIada H

Ka)KI0T0 YYaCTHUKA
KOMaHIbI B o0IIIHi
pe3ysbTaT o
pa3paboTaHHBIM

KPUTEPUSM, OCYILECTBIATH
[MO3UTUBHOE

CTpaTeruueckoe MOBEICHUE
B Pa3IMYHBIX CUTYaIUAX,

I[IPOSBJIATE TBOPUYCCTBO U




BOOOpaxeHUeE, OBITH
MHUIIMAaTUBHBIM

MP15

CrocoOHOCTb H  yMEHHE
1aBaThb ~ OLCHKY  HOBBIM
CUTYyallusiIM, BHOCHUTD
KOPPEKTUBBI B
ACATCIIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB
[eIsIM

[1P608

CrocoOHOCTb H  yMEHHE
[UIAHUPOBATh M BBIOJHSITH
XUMHYCCKHI 3KCIIEPHMEHT]
(mpeBpameHus
OpPraHUYECKUX BELICCTB MPH
HarpeBaHUM, HOJTy4YCHUE
DTHJICHA W UW3YyYEHHE €ro
CBOJICTB, Ka4eCTBEHHBIC
peaKiuy Ha  aJbJCTHIbI,
KpaxMalt, YKCYCHYIO
KHCIIOTY; JICHATYPAIHsI
OCJKOB TMpH HAarpeBaHUH,
[[BETHBIC PCAKITNH OCITKOB;

[1P609

CniocoOHOCTH POPMUPOBATH
YMEHMUS aHAJIN3UPOBATh
XUMUYECKYI0 HH(OpMAIIUIO,
[OJIy4a€Myl0 M3 Pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBO  HMHQOpMaLuHy,
ceTh VIHTEpHET U npyrue);

Pasnen 6. PacTBopsl

Tema 6.1. [Toustue o
pacTBopax

JIPO1

CrocoOHOCTh "
c(hopMUPOBAHHOCTH
qyBCTBA TOPAOCTH u
yBa)KCHI/ISI K PICTOpI/II/I H
TTOCTIKEHUSM
OTEUCCTBCHHOM
XUMHYIECKOMH HAYKHU;
XUMHWYCCKHN FpaMOTHOG
[MOBEICHUC
Mpo¢eCCHOHATBHON

e TEILHOCTH U B OBITY TIpH
0OpalleHny ¢ XUMHYECKUMHU
BCIIICCTBaMU, MaTepI/Ia.HaMI/I
U TIPOIECCaAMM

JIP02

CrocoOHOCTh M TOTOBHOCTD
K MIPOJIOIKCHUTO

06pa30BaHI/I$I 1 IMOBBINICHUA

Borpocsl
3a1aHUs

"
TSt

cobecenoBaHUs
(m. 5.1, BompoOCHI
1-4), Tema 6.1 -

6.2

Bonpoc 26 (1 6.3)




KBTI (DUKAITIH B
n30paHHOI
podecCHOHATBLHOM
eTEeIbHOCTH n
00BHEKTUBHOC OCO3HAHUE
ponu XHUMHYECKUX|
KOMIICTCHITUM B 3TOM

JIP0O3

CIIOCOOHOCTh MCII0JIb30BaTh
IOCTHKEHUSI COBPEMEHHOM]
XUMHUYECKOM  HAayKu U
XUMHUYECKUX  TEXHOJOTUH
M MOBBILICHMS]
COOCTBEHHOTO
NHTEIJIEKTYaJIbHOTO
pa3BuTHs B  BbIOpaHHOU
podeccOHATBLHON

eI TEIbHOCTH

JIPO5

CriocoOHOCTD
chopMUpOBaThH
HKOJIOTMYECKYIO KYIBTYDY,
[MOHUMATh BIIUSIHUE
COLIMATTbHO-9KOHOMHYECKUX
[IPOLIECCOB HA COCTOSTHUE
[PUPOAHON M COLMAIBHOMN
Cpelibl, OCO3HaHUE
r1100aJIbHOTO XapaxkTepa,
HKOJIOTMYECKUX MPOoOIIeM

JIP06

CrocoOHOCTh K HEMPUSITHIO
nelcTBUM, MPUHOCALLINX|
BpEJl OKPYXaKIIEH cpene

MPO3

CIIOCOOHOCTH M T'OTOBHOCTD
K CaMOCTOﬂTeJ’[BHOMy
MOWCKY METOJIOB PEUICHHUSI
HpaKTI/ILIeCKI/IX 3aja4,
MPUMCHCHHUIO  Pa3IMYHBIX|
METO/I0B [T03HAHUS

MP04

CrocoOHOCTE  OBJIAJEHHUEM
BHIAMH I€ITEIBHOCTH IO
MTOJTYYCHUIO HOBOT'O 3HAHMS

MP14

CnocoOHOCTH K (hopMU-
POBaHMIO M IPOSIBIECHUIO
IMPOKOW  JpyIHIMH B
pasHBIX OO0JACTSIX 3HAHUH,
[MOCTOSTHHO TOBBIIIATh CBOI
00pa3oBaTeNbHbII u
KYJbTYPHBII YPOBEHb;

[1P607

CnocoOHOCTh M yMEHHE
[IPOBOJUTH  pPacy€Tsl IO
XUMUYECKUM (opMylaM u
YpPaBHEHUSAM  XHMHYECKUX|
peaKnii C UCTI0JIb30BAHUEM




(U3UIECKUX BEJINYMH,
XapaKTEPHU3YIOIINX
BEleCTBA c
KOJIMYECTBEHHON CTOPOHBI:
MacCOBOU OJIH
PaCTBOPEHHOIO  BEILECTBA,
MAacchl, 00BéMa
(HOpMaJIbHBIE yCIIOBUS)
ra3os, KOJIMYECTBA
BEIIECTBA,

[1P610

CriocoOHOCTb H  yMEHHE
CcO0II01aTh MpaBuIIa
PKOJIOTMYECKHU
11e71€CO00Pa3HOTO
MOBEJCHUS B OBITY W
TPYIOBOM JE€ATEIBbHOCTH B
[IEJIIX COXPAHEHUSI CBOETO
30pOBbSl U OKpYXarouen
Cpelbl; YUYHUTHIBATh
OIIACHOCTH BO3JICHCTBHUS Ha
PKUBBIC OpraHUu3MBbI
OnpeAeCHHbIX  BEIIECTB,
MOHMUMAas CMBICIT TTOKa3aTes
[PEAEIBbHON  JOIYCTHUMOM
KOHIICHTPAIIUU

[1P611

CrocoOHOCTb M yMEHHeE
[PUMEHSTh  3HaHUS 00
OCHOBHBIX TOCTYITHBIX|
METOJIaX TIO3HAHMS BEIECTB
W XUMHYECKUX SBJICHUH IS
00yJaronuxcs c
OrpaHMYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbSI

Tema 6.2.
Hccnenosanme
CBOMCTB PacTBOPOB

JIPO3

CrmocoOHOCTD OBIIAJETh
YMEHHEM HCIIOJIb30BAaTh
JTOCTMKEHHUS COBPEMEHHOM
XUMHUYECKON  HAyKu U
XAMHYECKUX  TEXHOJIOIHi
1A MTOBBIIICHHUS]]
COOCTBEHHOTO
WHTEJIEKTYaTbHOTO
pa3BuTHS B  BBIOpaHHOH
npodeccuoHaNbHOMI
IeATEIbHOCTH;

JIP04

CI10cOOHOCTE

HCIIOJIb30BaTh JOCTHIKCHUS]
COBPEMEHHOM XUMHUYECKOIT
HAYKH M XHUMHYECKUX
TEXHOJIOTUH V1A
[OBLIIIEHUST COOCTBEHHOIO

MHTCJIJICKTYAJIBHOT'O

Borpocsl
3a1aHUs

nu
JJIA

cobeceJoBaHuUs
(. 5.1, Bompoch]
1-4), Tema 6.1 -

6.2
Pedepar 3 (1.
5.2)

Borpocsl
135-139

(.

Keiic 4 (1. 6.4)

TECTQa|
6.2)




pa3sBUTHs B  BBIOpAHHOM
npodeccruoHaTbHON
NesITeIbHOCTH

MPO02

CrocoOHOCTD BIIAJIETh
HABBIKAMU yaeOHo-
MCCIIE10BATENbCKON "
[MPOEKTHOM  JEATEIIbHOCTH,
HaBbIKAMU paspenieHus
npo0Jem;

MPO7

CrnocoOHOCTh  BBIIBUTaTh
HOBbIC WJEH, Npe/Iararb
OpPUTMHAJIbHBIEC MOAXOABI U
pereHust

[1P607

CrocoOHOCT H  yMEHHE
POBOJIUTH  PAacy€Thl IO
XUMHYECKHM (QopMmyliaMm u
YPaBHEHUSIM  XMMHUYECKHUX|
peaKuuid C UCIOJIb30BAHUEM
bu3nueckux BEJIMYMH,
XapaKTePU3YIOIINX
BEIIIECTBA c
KOJIMYECTBEHHON CTOPOHBI:
MAacchl, 00BéMa
(HOpMaJbHBIE yCIIOBUS)
ras3os, KOJINYECTBA
BEIIECTBA;  MCIOJIb30BaTh
CHUCTEMHBbIE  XHUMHYECKHE
3HAHUS  JUIA  TPUHATHS
peleHnii B KOHKPETHBIX|
PKU3HEHHBIX CUTYaIHUsX,
CBSI3aHHBIX C BEIECTBAMH U
VX TPUMEHEHUEM

[TP609

CriocoOHOCTH POPMUPOBATH
YMEHMUSI aHAJIN3UPOBATH
XUMHUYECKYI0 HH(POpMAIIHIO,
[0JIy4aeMyl0 M3 pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBOW  HMH(OpMaIuy,
ceTh VIHTEpHET M npyrue);

[1P610

CrocoOHOCTb M yMEHHeE
coOI01aTh MpaBUJIA|
HKOJIOTHYECKU
11eJ1eCO00pa3HOro
MOBEJCHUSI B OBITY U
TPYIOBOH JIESTEIBHOCTH B
[eNIIX COXPAHEHUSI CBOETO
310pPOBbSl U OKpYXKarolen
Cpebl; YUHUTHIBATH

OITACHOCTH BO3JE€MCTBUA Ha




SKHUBBIC OpraHu3Mbl
OTNpeNeNEHHBIX  BEIECTB,
MOHUMAasi CMBICJI IIOKA3aTelIsl
MpEeIeIbHON  JOMYCTHUMOM
KOHIICHTpALlUU

[1P611

CHoCOOHOCTh W yMEHHE
NpPUMEHATh  3HaHUA 00
OCHOBHBIX JOCTYITHBIX|
METOJIaX TIO3HAHMS BEIIECTB
U XUMUYECKUX SIBJICHUHN JUIS
00yJaronmxcs c
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbSI

Pasnen 7. Xumus B ObITY U IPOU3B

OJICTBEHHOI JICITCIILHOCTH YCI0BEKA

Tema 7.1. Xumus B
OBITY "
[IPOU3BOCTBEHHOMN
eI TeIbHOCTU
yeJI0BEKa

JIPO1
CI10COOHOCTE u
c(hOpMUPOBAHHOCTH
qyBCTBa TOpPJOCTH u
VBOXKCHHSI K UCTOPHUH U
TOCTHIKEHHUSAM
OTCUYCCTBCHHOM
XUMHYECKOMH HAYyKHU;
XUMHYECKH IrPaMOTHOE
[MOBEICHUC B
MpoQeCCHOHAIBHON
e TENILHOCTH U B OBITY TpH
00paIleHuu ¢ XUMUYECKUMU
BEI[ECTBAMH, MaTepHuaIaMu
U TIPOIECCAMMU

JIPO2 CocoOHOCTb U TOTOBHOCTb
K MIPOJIOJKCHHTO
00pa3oBaHUs U MOBBIIICHUS
KBaTH(UKAITTT
M30paHHON
MpoQeCCHOHATBHON
eI TeIbHOCTH
00BHEKTUBHOE OCO3HAHHUE
ponu XUMHYECKHX
KOMIIETEHITUH B TOM

JIPO4 CriocoGHOCTh ¥ TOTOBHOCTb
151 CIIOCOOHOCTH K|
00pa3oBaHUIO u
caM000Opa30BaHUIO HA)
MPOTSKEHUH BCEH JKU3HU

MP02 CrocoGHOCTS BIIAJIETh
HaBbIKAMU yueOHo-
HCCIIeo-
CCIIEN0BATEIbCKOMN 151

[MPOEKTHOM  JEATEIIbHOCTH,

Bormpocs! u
3aJaHHS IOE|
cobeceI0BaHuUs

(m. 5.1, BompoOCHI

B 1-8), Tema 7.1

Pedepar 6, 7 (m.

5.2)

HABbIKAMU pa3perIeHUs

Borpocsl HAa
cobecenoBanned3-

45( 6.3)




npobiewm;

MP04 CIIOCOOHOCTD BJIAJICTh
BUJA-MH JICATCILHOCTH II0
[OJIYYCHUIO HOBOTO 3HAHMUS,
ero HHTEPIPETAIINY,
peoOpPa30BAHUIO u
[PUMCHCHHUIO B Pa3IHYHbBIX|
YUEeOHBIX CUTYaIUAX, B TOM
YqKUCJIC ~ NPU  CO3JaHHUH
YU4EOHBIX M  COLMAJIbHBIX
[IPOCKTOB;

MPOS5 CrnocoOHOCTh M yMEHHE
[CPEHOCUTh  3HAHUSA B
[103HABATEIIbHYIO u
[IPAKTUYECKYIO obnactu
PKU3HEICATCIbHOCTH,
WHTETPUPOBATh 3HAHUS W3
pa3HbIX MPEIMETHBIX
obnacrei

MPO8 C110c06HOCTE BIIAJIETH
HaBbIKAMHU HOJTYyYCHHUS
nH(popManuu u3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEITEHO
OCYIIECTBIISATh TIOMCK,
AHAIN3, CUCTEMATHU3AIHI0 U
WHTEPIPETAIHIO
WHGOpPMAIIUK  Pa3THYHBIX|
BHJIOB u bopm
MPEICTaBICHHUS

MP09 CrocoOHOCTb BIIA/ICTD
Pa3IUYHBIMH  CIIocoOaMu
0O1IeHUS u
B3alMOJICHCTBHUA

MP12 CriocoOHOCTh  OLIEHUBATh
KaueCTBO CBOCTO BKJIajaa M
KaXKI0TO Y4aCTHHKA]
KOMaHTbI B o0
pe3ysbTaT o
pa3paboTaHHBIM
KPUTEPHSIM, OCYIIECTBIISATh
MMO3UTUBHOC
CTpaTernuecKkoe TMOBECHUE
B pa3IMYHBIX CHUTYallUsX,
[POSIBJIATE TBOPYECTBO M|
BOOOpaKeHUE, OBITH
WHUITUATHBHBIM

MP16 CrocOOHOCTh ~ HOHHMATh

CBOC OMOIIMOHAJIBHOC CO-
CTOSIHHC, BUICTH

HaAIPaBJICHUS pa3BUTHUSA




COOCTBEHHOI
OMOLIMOHATIBHOUH  cdepsl,
OBbITH YBEpEHHBIM B ce0e€;

MP17

CrnocoOHOCTh K DMIIATHH,
BKJIFOYAIOIIEH CIIOCOOHOCTD
[MOHUMATb SMOIMOHAILHOE
COCTOSIHUE IPYIUX

MP18

CIIOCOOHOCTh ~ TPUHUMATh
ceOst, MMOHHUMAas CBOH
HEIOCTATKU M JJOCTOMHCTBA,
MPUHUMATh  MOTHBBI U
ApPryMEHTBI JPYTHX JIIOJCH
[pH aHAM3e PE3yJIbTATOB
JIESITCIIBHOCTH, TPU3HABATH
CBOE IIPaBO U IIPaBO IPYI'UX|
Iro e Ha OIIIMOKH,
pa3BUBaTh CIOCOOHOCThH
[MOHMMATh MHP C IO3UIUU
IPYTOro 4esioBeKa

[1P602

CUMBOJIMYECKHUHT SI3BIK|
XUMUH, (PaKTOJIOTHYCCKUE
CBCICHHS O  CBOMCTBAx,
COCTaBe, IOJy4YeHUd U
0e30macHOM
HCIIOJIb30BaHUH
BaYKHEHIITIX
HEOPraHUYECKUX "
OpPraHMYECKHX BEIIECTB B
ObITYy M  TPAKTUYECKOU
NIeSATCILHOCTH YeJIOBEKa

[TP606

CrocoOHOCTL W BIIaZ€HUE
OCHOBHBIMH METOAaMH
HAYyYHOTO IMO3HAHUS]]
BEIIECTB M XHMHYECKHX
SIBIICHUI (mabmroieHue,
W3MEpEeHHe, JKCIEPUMEHT,
MOJICIIUPOBAHNE)

[1P609

CrnocoOHOCTh U yYMEHHE
QHAIN3UPOBATh
XUMHUYECKYI0 HH(POpMAIIHIO,
[0JIy4a€MyI0 M3 pa3HbIX
MCTOYHUKOB (cpencts
MaccoBOW  HMH(OpMaIuy,
ceTh VIHTEpHET U npyrue)

[1P611

CriocoOHOCTb H  yMEHHE
MPUMEHATh  3HaHUS 00
OCHOBHBIX AOCTYIIHBIX]
METO/IaX TIO3HAHUS BEIIECTB
1 XUMHYECKHUX SIBJIICHUU JJIA

00yJaronmxcs




C OrpaHUYEHHBIMU
BO3MOYKHOCTSIMU 3]TOPOBbBSI
[1P612

CriocoOHOCTD HCTIOJIb30BATh

penbedHO TOYECUHYIO

cucreMy o6o3nauenuii JI.

bpaitis IS 3anucu

XUMAYECKUX (opMyn JuIst

CIeNbIX U CcIabOBUIAIINX

00yJaronmxcs

3.2 CpenctBa, npuMeHsieMble 1JIs1 OIEHKH YPOBHS MPAKTHYECKO# MOAT0TOBKHU
Kpatkoe Kon pesynprarallokaszarens oBIaIcHUs|HanMeHoBaHME OLIEHOYHOT'O
HAaWMEHOBAaHHE  |[00y4YeHUs pe3ynbTaTamMu OOy4eHHMs  |cpelcTBa U IIPEACTABIEHHUE €T0 B
pazaena (MoOIys) DOC
/ TeMbi Tpe/IMeTa Texymmuii [IpomexyTOUHast
KOHTPOJIb aTTecTanus

Pasnen 1. OCHOBBI CTpOEHHUS BELIECTBA
Tema 1.1 CrocoOHOCTb  OCO3HABAThH
[IpakTrdeckoe CBOU KOHCTUTYLIUOHHBIC
samsiTie Ne | P> npasa ¥ O0A3aHHOCTH,

yBa)KEHHE 3aKOHA M IIpa-
Boropsiika B mH(OpMa-
[IUOHHOU cdepe
CriocoOHOCTh
chopMupoBaTh
HPaBCTBEHHOE  CO3HAHHE,
DTUYECKOTO TOBEACHHUS C
MCIIOJIb30BaHUEM
1H(}OPMAaLIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI

JIP04

o HOCTH [ IpakTHueckas
CriocoOHOC crasuty ullp Permere saxatu 2,
(hopMynHpOBaTh pabota Nel

20,29,30 (1 6.5)
MPO3 coocTBeHHble  3amaum  B|(11.5.4)
o0Opa3zoBaTenbHON
eATeNbHOCTH Y )KU3HEHHBIX
CHUTyallUsIX IS pEIICHHUs
MHGOPMAIIMOHHBIX 337124

CnocoOHOCTh BIIAJICTh
CHCTEMOU XHMHYECCKUX
3HAHUN, KOTOpas BKJIIOYAET:
OCHOBOITOJIATraroIINe
MMOHATHS(XUMAYECKHHA
T[1P602 DJIEMEHT, aToMm,
PIEKTPOHHAS 000J1049Ka]
aToMa, s-, p-, -d-
DIIEKTPOHHbBIE opbuTanm
AQTOMOB, HWOH, MOJIEKYJIa,
BAJICHTHOCTD,




PIIEKTPOOTPHUIATETLHOCTD,
CTEIEHb OKHUCIICHUS,
XUMHYECKas CBA3b

Tema 1.2
[IpakTryeckoe CriocoOHOCTE (OPMUPOBATH
3ansTe Ne 2 YIYBCTBO TOpaOCTH u
YBAXEHUSI K HUCTOPUHU H
NTOCTUKEHUSIM
OTEYECTBEHHOMN

11PO1 XUMHYECKON HaYKH;
XUMUYECKU IrPaMOTHOE
[OBE/ICHUE B
rpodeccrnoHaIbHOM
NESTENIbHOCTH U B OBITY IIPH
oOpaInieHuu ¢ XUMUYECKUMHU
BEIECTBAMH, MaTepualaMu
1 [IPOIIECCAMU;
CrocoOHOCTh ¥ TOTOBHOCTh
11PO4 K 00pa3oBaHUIO u
caM000pa30BaHUIO HA
MPOTS)KEHUU BCEU )KU3HH;

CrocoOHOCTD OBJIQJIETh
MP04 BUJAAMU JEATEJIbHOCTH IO
[MOJIYYICHUIO HOBOTO 3HAHUS
CrocoOGHOCTh [IpakTuueckas Pemenme  3axaun
MPO06 (GopMupoBanus  Hay4HOropabdora No2

22,31, 32(m 6.5)
THITa MBIIIUICHHS (n.5.4)

MP11 CnocoOHOCTH ~ BHIOMpATh
TEMaTUKY u METObI
COBMECTHBIX JIEHCTBUM C
y4ETOM OOITUX UHTEPECOB U
BO3MOXKHOCTEH KaXKJI0Tr0
JIeHa KOJUIEKTHBA,
[IPUHUMATh LeIIH
COBMECTHOH JICSATEIILHOCTH,
OpraHU30BbIBATH H
KOOPAMHUPOBATH JIEUCTBHUS
o eé JOCTHIKEHHUIO:
COCTAaBIIAThL TUIAH JCUCTBUI,
pacrpenensTh poyin c
Y4ETOM MHEHUU
YYaCTHUKOB, o0cyx1aTh
pe3yabTaThl COBMECTHOM
paboThI

CnocoOHOCTh BBISIBIIATD
XapaKTEpHbIE TMPU3HAKU U
B3aHMOCBS3b M3YYEHHBIX
MOHSI T

[1P603

Paznen 2. XumMuueckue peakiuu

Tema 2.1J1P02 CriocoOHOCTh U ToTOBHOCTh|[IpakTudeckas |Permenue 3amadn
[IpakTuueckoe K TIPOJOJIKEHHUIO pabota  Ne3-428, 33- 35 (1 6.5)




sagsarue Ne 3-4

00pa3oBaHMs U TMOBBIIICHUS
KBaTM(UKAITIK B N30paHHOM
rpodeccrnoHabHOM
NesITeNIbHOCTH u
00BEKTUBHOE OCO3HaHUE
ponu XUMHUYECKHUX
KOMIICTCHIIMN B 3TOM

JIPO3

CriocoOHOCTh UCIIOJIB30BaTh
NTOCTH)KEHHMSI COBPEMEHHOM
XUMUYECKOM  HaykKM U
XUMHUYECKUX  TEXHOJIOIMH
s MOBBIIIECHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHs B  BBIOpaHHOU
podeccuOHATBbHON
NeSITeNIbHOCTH

JIP04

CrocobHOCT M TOTOB-
HOCTh K OOpa3oBaHHUIO H
caM000pa30BaHHIO HA
[IPOTSHKEHUU BCEH KU3HU

MP04

CrocoOHOCTB BJIAJICTh
BUIaMHU JOCATCIBHOCTU IIO|
MOJTyYCHHUIO HOBOTO 3HAHMS,
ero UHTEpIIPETALUH,
MpeoOpa30BaHUIO u
MPUMCHCHUIO B PA3JIMYHBIX
y4EOHBIX CUTYaIUsIX, B TOM
quCcie  MPH  CO3JaHUU
y4eOHBIX W  COIMATBHBIX
[TPOCKTOB

MPO5

CriocoOHOCT M yMEHHE
[EpEeHOCUTh  3HaHUS B
MM03HABATEIBHYIO u
MPaKTHYECKYIO obnacty
KHU3HCACATCIIBHOCTH,
MHTETPUPOBATh 3HAHUS W3
[Pa3HBIX MMPEAMCETHBIX|
oOnacreit

[1P605

CrnocoOHOCT M yMEHHUE
yCTaHaBJIMBATh
MPUHAIJICKHOCTh
3y4EHHBIX
HEOPraHUYECKUX H
OpPraHUYEeCKUX BEUIECTB K
OIpPENICIIEHHBIM KJlaccaM W
rpyInmnam COCIMHECHU
XapaKTepPU30BaTh UX COCTaB
1 Ba)XKHEMIIIME CBOMCTBA;

OTIPEICTISATH BUJIBI

(n.5.4)




XUMHYECKUX CBsI3EN

(KoBasIeHTHA, HMOHHaA,
MeTauieckas, BOJIO-
ponHas)), THUIIB]

KPUCTAINTNYECKUX PEHIETOK
BEILIECTB;
KJ1acCU(UIIUPOBATH
XUMUYECKUE PEAKIINU

[1P606

CniocoOHOCTh W BIIQJICHUE
OCHOBHBIMH METOIaMHU|
HAyJHOTO MTO3HAHMS
BEIICCTB W XHMHYCCKHUX
SIBJICHUA (mabmronenue,
M3MEpEHUE, OSKCIICPUMEHT,
MOJICIIMPOBAHNE)

[1P607

CrnocoOHOCT U yMEHHUE
[IPOBOAUTHL  pACU€TBl IO
XUMHYECKUM (opmyrnaMm u
YpaBHEHUSIM  XHUMHYECKHUX|
peakiuil ¢ UCIOJIb30BaHUEM
(U3HIECKUX BEJIUYMH,
XapaKTEPU3YIOLIUX
BeleCTBa v
KOJIMYECTBEHHON CTOPOHBI:
MAaccChbl, 00BEMA|
(HOpMalbHBIE YCIIOBUS)
rasos, KOJINYECTBA
BELIECTBA;  HCIIOJIb30BATh
CHUCTEMHBIE XUMHUYECKHE
3HaHUS IS TIPUHSTHS
pelleHnid B  KOHKPETHBIX
PKU3HEHHBIX CUTYaIIHsIX,
CBSI3aHHBIX C BEIIECTBAMHU U
X TPUMEHEHUEM

[1P610

CrocoOHOCT W yMEHHUE
cOOJIrO1aTh MpaBuIa
PKOJIOTHYCCKHU
[eecoo0pa3Horo
MOBEJACHUS B OBITY W
TPYJOBOM JEATEITBHOCTH B
LIEJIIX COXPAHEHUs CBOETO
3I0POBbSI M OKPYKarOIIEH
Cpelibl; YUUTHIBATh
OITACHOCTh BO3JICHCTBHSA HAa
PKHBEIC OpraHU3MBbI
OITPEIEIIEHHBIX BEIIECTB,
IIOHHUMasI CMBICJI ITOKA3aTCJIA]
MpeIeabHOM  JIOMYCTUMOU
KOHLIQHTpaI_[I/II/I

[1P611

CrnocoOHOCTh W YMEHHE
pUMEHSATh  3HaHUA 00

OCHOBHBIX JOCTYITHBIX




MCTOAaX IO3HAHUSA BCIICCTB
1 XMMHYECKHUX SIBJICHUI IS
00yJaromuxcst c
OrpaHUYCHHBIMH
BO3MOXXHOCTSAMHU 3JOPOBbs

Tema
[IpakTHueckoe
3aHaTue Ne 5

2.2

JIP0O3

CriocoOHOCTh UCIOJIB30BaTh
NTOCTH)KEHHMSI COBPEMEHHOM
XUMUYECKOH  HaykKM U
XUMUYECKHX  TEXHOJOTHU
s HIOBBIILICHUSI
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BuUTHs B  BBIOpaHHOU
poeccCHOHATLHON

eI TeTbHOCTH

JIP04

CriocoOHOCTh U TOTOBHOCTb
K 00pa3oBaHMIO 171
caM000pa30BaHMIO HA
[IPOTSHKEHUU BCEH KU3HU

JIPO8

Cr1ocoOHOCTh 0CO3HaHHUSI
[IEHHOCTH HAYYHOH
ACATCIIBHOCTH, TOTOBHOCTD
OCYIIECTBIISAITH MPOSKTHYIO U
MICCIICTIOBATEIIECKYIO
eITEeIbHOCTD
VHIUBUYAIBHO U B IPYIIIE

MPO02

CrocoOHOCTh BJIQJIETh
HaBBIKAMH y4eOHO-
M CCIIEI0BATENBCKON 5
[MPOEKTHON  JIEeSATEIbHOCTH,
HaBbIKAMH paspenieHus
poOieM

[IpakTrueckas
pabota No5
(m.5.4)

MP09

Cr1ocoOHOCTh BJIAJIETh
Pa3TUYHBIMU crocobamu
0OIIEHUS U
B3aUMOIEHCTBH,

apryMEHTUPOBAHHO  BECTH
Ualor, yMeTh CMAr4arh
KOH(i)J'II/IKTHBIe CI/ITyaHI/II/I,
pa3BEPHYTO U JIOTHYHO
M3JlaraTb ~ CBOKO  TOYKY
3peHHUsi C HCIIOJIb30BAHUEM
SI3BIKOBBIX Cpe)ICTB

MP11

CriocoObHOCTD BBIOMPATh
TEMaTHKY u METOTb]
COBMECTHBIX JICMCTBHM C
y4E€TOM OOIIMX UHTEPECOB H

BO3MOKHOCTEN KaXXo0To0
qIIcHAa KOJIJICKTHUBA,
[IPUHUMATh (=05

COBMECTHOH JIEATCILHOCTH,

Pemenne 3amaun
26, 36( 1 6.5)




OpraHU30BHIBATH H
KOOPJAMHHUPOBATh JIEHCTBHS
1o et JIOCTHKCHHIO:
COCTaBJISATh IIJIaH JCHCTBUH,
pacrpenensirThb poiiu c
y4ETOM MHEHUI
Y4aCTHUKOB, 00CyX/1aTh
pe3yIbTaThI COBMECTHOM
paboThI

[1P608

CrnocoOHOCT U yMEHHUE
[JIAHUPOBATh M BBIMIOJHATH
XUMHYECKUH SKCIIEPUMEHT
(npeBpaileHus
OpPraHMYECKUX BEIIECTB MpPHU
HarpeBaHuH, MOJTyYCHUE
DTHJIEHA W U3YYEHUE ero
CBOMCTB, Ka4eCTBCHHbIC
peakuuu Ha  albJAETH]BbI,
Kpaxmall, YKCYCHYIO
KHCIIOTY; JeHaTypalus
OEIKOB IpU HarpeBaHUU,
[[BETHbIE pPEAKIMH OEIKOB;
MTPOBOINTH peakun
HOHHOTO oOMeHa,
OTIPECIIATh CPEAy BOJHBIX
PacTBOpPOB, KaueCTBEHHBIE
peakuuu  Ha  cyjibdart-,
KapOoHaT- W XJOpHU-
QHUOHEI, Ha KaTHOH
AMMOHUS, pemiaTth
DKCIIEPUMEHTANLHBIE 33/]a4H
no teMam «MeTab» M «
HemeTanmsi») B
COOTBETCTBUH C TPABHIIAMHU
TEXHUKU O€30MacHOCTH TPH
oOpaIieHuu , BEIecTBaMu U
1abopaTOPHBIM
000pyI0BaHUEM;
MPEICTaBIATh  PE3YIbTATHI
XUMHIECKOTO
bKcIiepuMeHTa B (hopme
3aIlUCU YpaBHEHUH
COOTBETCTBYIOIIUX PEaKIU
1 (HOpPMYITHPOBATH BBIBOJIBI
Ha OCHOBE 3TUX
pe3yNIbTaToB

[1P609

CrnocoOHOCTh W YMEHHE
QHATM3HPOBATH

XUMUYECKYIO0 HH(POPMAIIHIO,
MMOJIy9aeMyl0 M3  Pa3HbIX

MCTOYHUKOB (CPEJICTB




MaccoBoi uHpopmaIuu, cetb IHTEpHET U apyrue)

Pasznea 3.CTpoeHue u cBOiCTBAa HEOPraHUYECKUX BelleCTB

Tema
[IpakTHueckoe
3ansiTue Ne 6

3.1

JIP02

CriocoOHOCTh M TOTOBHOCTb
K MPOIOJKEHHIO
00pa30BaHMs U TMOBBIIICHUS]
KBaJTU(UKAIIMK B N30paHHON
podecCuoOHAITBHON
NesITebHOCTH u
00BEKTHBHOE OCO3HAHUE
ponu XUMHUYECKHX|
KOMIICTEHIIHI B TOM

JIPOS

CriocoOHOCTh U OCO3HaHUE
LICHHOCTHU Hay4HOH
NEATEIBHOCTH, T'OTOBHOCTH
OCYLIECTBJIATh IPOECKTHYIO U
HICCIIEI0BATEIBCKYIO
NeATEIbHOCTD
VHIMBUAYAJIBHO U B IPyIIIE

MPO8

CriocobHOCTh BJIJICTh
HaBBIKAMU HOJTy9EHUs
nHpopMauu u3
VMCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITEITbHO
OCYIIECTBIISTh TIOHCK,
QHaJN3, CUCTEMaTU3aLUI0 U
WHTEPIPETAIHIO
H(pOopMaIu
BHJIOB u
[1PEICTABICHUS

pa3J'II/I‘-IHLIX
dopm

MP09

CnocoOHOCTh BIIAJICTh
pa3IUYHBIMH  CTIOCO0aMu
oOIIeHNs u
B3aMOJICHCTBHUS,

AQpPryMEHTUPOBAHHO  BECTHU
TUAJIOT, yMETh CMATYaTh
KOH(MIUKTHBIE  CHUTYAIIWH,
pa3BEPHYTO W JIOTUYHO
M3aratb  CBOK  TOYKY
3pEHUsT C HCIIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB

[IpakTueckas
paboTa Ne6
(n.5.4)

[1P602

COoCOOHOCTh UM BJIAJICHUE

CHUCTEMOI XAMWYECKHUX
3HAHUN, KOTOpas BKJIIOYAET:
OCHOBOTIOJIAraloIre
MOHATUA(XUMUYECKUM
DIIEMEHT, aToMm,
PIEKTPOHHAS 000J1049Ka]
aToMa, s-, p-, -d-

HIIEKTPOHHBIE OPOUTATTN

Permenue
37,38 (n6,5)

3aga4ly




AQTOMOB, HWOH, MOJIEKYJIa,
BaJICHTHOCTD,
DIIEKTPOOTPHUIIATEIILHOCTb,
CTETICHb OKHCIICHHS,
XUMHYECKast CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIN
00BEM, YIIIEPOIHBIN CKENIET,
(GyHKIIMOHANIBHASL ~ TPYIINA,
panuka, U30MepHs,
TOMOJIOTUYECKUU pan,
TOMOJIOTH,  YIJIEBOJIOPO/IBI,
KHCIIOPOJI-U
Q30TCOoJIepIKaIIne
COeIUHEHHS, OMOJIOrHYECKHU
AKTHUBHBIC
BelecTBa(yIriIeBOIbI, KUPHI,
OCIIK1 ), MOHOMED, TTOJIUMED,

CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COETUHEHMUS,

KpUCTAJUIMYECKasl PEIIETKa,
TUIBl XUMUYECKUX pPEaKINi
(OKHCITUTENBHO -
BOCCTAHOBUTEJIBHBIE, JK30-
U DHAOTEPMUYECKHE
[peakii MOHHOTO OOMEHa),
pacTBop, IJIEKTPOJINTHI,
HEJIEKTPOJINTHI,
DIIEKTOPOJIUTHYECKAS
cconuanus, OKHCINTENb,
BOCCTAaHOBUTENb, CKOPOCTh
XAMHYECKON peakuuun
XMMHUYECKOE paBHOBECHE),
TEOpPUU U 3aKOHBI(Teopus
XUMHYECKOTO CTPOECHHUS]
OpPraHMYeCKHX BEHIECTB A,
M, byrtnepoBa, Teopus

PIEKTPOJIUTHUECKON

T CCOIUAIIH,
nepuoandeckuil 3axkon J1.1.
Menenees, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHH SI3BIK|

XUMUH, (haKToIOrHYecKue
CBEJICHHSI O  CBOMCTBAaX,
cocTaBe, TONyYeHUS U
0€30I1aCHOM HCIIOJIb30BaHNUY
BaXKHEHIITHX
HEOPTraHUYECKUX 1




OpraHUYECKUX BEILIECTB B
ObITYy W MPaKTHYECKOU
NESITEIbHOCTH YEJIOBEKA

[1P603

CrocoOHOCT U yMeHHe
BBISIBIISITh XapaKTepHbIE
[IPU3HAKA W B3aUMOCBS3b
M3y4CHHBIX IIOHATUH,
[TPUMEHSTh
COOTBETCTBYIOIIME IOHSATHUS
[P ONMCAHUM CTPOCHUS U
CBOMCTB HEOPraHUYECKUX H
OpPraHUYECKUX BEIIECTB U UX
[IPEBpAICHUN;  BBIABILITH,
B3aMMOCBS3b  XUMUYECKUX
3HAHUU C IMOHATUSAMH MU
[IPEICTABICHUSMHU  JIPYTUX
€CTECTBEHHOHAYYHBIX
[TPEIMETOB

[1P604

CrnocoOHOCT U yMEHHUE
MCIIOJIb30BaTh
HaVMEHOBAHUS XMMHUYECKHUX|
COCIMHEHU I
MEXKyHApOIHOT O COH033|
TEOPETUYECKOMN 51
MPUKJIATHON  XUMHM |
TpUBHAJIbHBIE Ha3BaHUs
BaKHEHILIUX
BELIECTB(ITUJIEH, AllETUJICH,
[JINLIEPHH, dbenoun,
(dbopManbaerua,  yKCycHas
KHCJIOTa, TJIWLWH, YTrapHbIH
ras, YTJIEKUCITBIN ras,
aMMUaK, rai€HHas U3BecTb,
HerameéHas HU3BECTD,
MUTbEBAsI COJa WU JAPYIUX),
COCTaBJISITh (bopMyIIbI
HEOPraHUYECKUX u
OpraHUYECKHUX BEILIECTB,
ypaBHEHUS XUMHYECKHX
peakmuii, OOBSICHATh HX
CMBICII, MIOATBEPK1aTh
XapakTEepHblE XWMHUYECKHUE
CBOMCTBA BEILECTB
COOTBETCTBYIOIINMH
DKCIIEPUMEHTAMU "
3alUCAMU YpaBHEHUH
€aKIui

[1P609

CrocoOHOCT U yMEHHUE
QHAJTM3UPOBATh

XUMHYECKYI0 WH(OpMAIIUIO,
MOJTy4aeMyl0 W3  Pa3HBIX

MICTOYHUKOB (CPE/ICTB




MacCOBOM uHpopmanuu,
ceTb MIHTEpHET U npyrue)

Tema
[IpakTHueckoe
sapsitiue Ne 7

3.2

JIP02

CnocoO6HOCTD K|
[IPOJIOJIKEHUIO 00Pa30BaHUS
151 MOBBIIICHUS
KBaTM(UKAITIK B N30paHHOM
rpodeccrnoHaIbHOM
NesITeNIbHOCTH u
00BEKTUBHOE OCO3HAHUE]
ponu XUMHUYECKHUX
KOMIICTCHITUMN B 3TOM;

JIPO3

C11ocoOHOCTh
HCII0/Ib30BaTh
COBPEMEHHOM
HayKU AU XUMHYECKHUX
TEXHOJIOTUH iyt
MOBBLIICHUS COOCTBEHHOIO
WHTEJIEKTYaIbHOTO
pa3BUTHs B  BBIOpaHHOU
podeCcCuOHATBHON

eI TeIbHOCTH;

YMETh
JOCTUKEHUS]

XUMHUYECKOH

JIP04

CrnocoOHOCTh ¥ TOTOBHOCTh
K 00pa3oBaHUIO u
caM000pa30BaHUIO HA
[IPOTSHKEHUU BCEH KU3HU

JIPO8

CriocoOHOCTh M OCO3HaHUE
LIEHHOCTH Hay4YHOH
NesTeNIbHOCTH, TOTOBHOCTH
OCYILIECTBIIATH IPOEKTHYIO U
1CCIIEIOBATENBCKYIO
NESATEIHOCTD
MHIMBUAYAJIBHO U B TPYIIIE

MPO3

CIIOCOOHOCTh M TOTOBHOCTH
K CaMOCTOﬂTeJ’ILHOMy
MMOMCKY METOJIOB PpEIICHUs
HpaKTI/I‘-IeCKI/IX 3aaay,
MPUMEHCHHUIO  Pa3JIMYHBIX
METOIOB ITI03HAHUS

MP06

CriocoObHOCTD
Hay4YHBIM
MBIILIIEHMS, BIIA/IETh
Hay4HOW TEPMHUHOJIOTHEN,
KJIFOUEBBIMM NOHATHAMHU U
MeTOoJIlaMuU

BIaACTh
THUIIOM

MPO7

CrocOOHOCTH  BBIIBHTATH
HOBBIC HJCH, Npeiarath
OpPUTHHAIBHBIC TOIAXOIbI U
EIIEHNS

11P603

CriocobHOCTD bopmupo-

[IpakTueckas
pabota Ne7
(m.5.4)

BAaTb YMCHUS BLIABIIATH

Pemenue 3agaun
9,39,40 (1 6.5.)




XapakTEepHbIC TPU3HAKH |
B3a1IMOCBS3b M3yYEHHBIX
OHATUU

[1P604

CrnocoOHOCT M yMEHHUE
MCII0JIH30BaTh
HaVMEHOBAHUS XMMHUYECKHUX
COEAMHEHHI
MEXKyHApOIHOT O COH033|
[UPAC, IIOATBEPKIATh
XapakTEepHbIE XUMHUUYECKHUE
CBOICTBA BEILIECTB
COOTBETCTBYIO MU
PKCIIEPUMEHTAMH u
3anucsIMu YpaBHEHUH
peakuuii

[1P606

CrniocoOHOCTh W BIIQJICHUE
OCHOBHBIMH METOIaMHU
HAyJHOTO MO3HAHMS]
BEIICCTB M XHMHYCCKHUX
SIBJICHUA (mabmroneHue,
M3MEpEHUE, OSKCIIEPUMEHT,
MOJICIIMPOBAHNE)

[1P609

CnocoOHOCTh dhopmupo-
BaTh  yMEHHE  aHAJIM3H-
poBath XUMHYECKYIO
HG}OopMaINIo

Tema
[IpakTHueckoe
3apsatue Ne 8

33

JIPO3

CIOCOOHOCTh HCIIOJIb30BaTh
NTOCTH)KEHHMSI COBPEMEHHOM
XUMUYECKOH  HaykKM U
XUMHAYECKHX TEXHOJIOTHI
TSt HOBBIILICHUS
COOCTBEHHOTO
MHTEIJUIEKTYaJIbHOT O
pa3BUTHSA B  BBIOpaHHOM
npodeccroHanbHOM
NesITeTbHOCTH

JIPO7

CnocoOHOCTh M
COBEPIICHCTBOBAHUE
SI3LIKOBOM M YMTATEILCKOM
KyJIbTYpbl KaK CpEJIICTBa
B3aNMMOJCHCTBUSI MEKY|
JTFObMHU U TIO3HAHUS MUPa

[IpakTnueckas
pabota Ne8
(n.5.4)

MPO1

CrnocoOHOCT U yMEHHUE

CaMOCTOSITENTLHO
(hopMynupoBaTh 7|
AKTyaJIM3HpOBAThH

npobieMy, paccMaTpuBaTh
eé BCECTOPOHHE,
OIpeseNnATh ey
NesITebHOCTH, 3aJaBaTh

MapaMeTpsl U KPUTEPUU UX

Pemenne 3amaumn
41,42 (1 6.5)




ITOCTYKCHMS, BHOCHTbD
KOPPEKTHUBBI B
eI TeILHOCTh,  OIICHUBATh
COOTBETCTBUE PE3YIIBTATOB
[IeJIIM, OLICHUBATh PUCKHU
MOCJICICTBUM JECATCIHHOCTH

MPO03 CII0COOHOCTh U TOTOBHOCTB
K CaMOCTOSITEITEHOMY
[MOMCKY METOJIOB PEIICHHS
MTPAKTUICCKIX 3a/1ad,
MMPUMEHCHUIO  Pa3JIMYHBIX
METO/IOB ITO3HAHMS

11P605 CrocoOHOCTH U YMEHHUE
yCTaHABIIUBATh
MIPUHAIICKHOCTD
M3Y4CHHBIX
HEOPTaHHMYECKUX u
OpraHUYECKUX BEIIECTB K|
ompeNeEHHBIM KJlaccaM H
rpymnmnam COCAMHCHHMH
XapaKTepU30BaTh UX COCTaB
M Ba)KHEHMIIIME CBOMCTBA;
OTIPENIETIATh BH/IbI
XUMHYECKUX CBsI3CH
(KoBaJIeHTHas, MOHHas,
MeTaJInYecKasi,
BOJOPOJIHAS)), THIIBI
KPUCTAIITUYECKUX PEHIETOK
BEILIECTB;
KIacCU(UIIUPOBATH
XUMHYCCKHE PCAKITUU

[TP608

CriocoOHOCT U yMEHHUE
[UIAHUPOBaTh U BBIMOIHATh
XUMAYECKHIH  AKCTIEPUMEHT
(nmpeBparieHus

OpPTaHUYECKUX BEIIECTB TPH
HarpeBaHuH, HOJy4EeHUE
DTHJICHA W W3y4YCHHE €ro
CBOWCTB, Ka4eCTBEHHBIE
peakiuu Ha  albACTHIIBI,
KpaxMail, YKCYCHYIO
KHCIIOTY; JICHATypaIHsI
OeIKOB IpH HarpeBaHuUH,
[BETHBIC PEAKIIMHA OEIJIKOB;
[IPOBOJIUTD peakuuu
HOHHOI'O oOMeHa,
OIIpeNeNIATh Cpely BOJHBIX
PacTBOPOB, KaueCTBEHHBIC
peaknuu  Ha  cynbdart-,
kapOoOHaT- W XJIOpUI-
QHHOHBI, Ha KaTHOH

AMMOHM, pCIIaThb




PKCIIEPUMEHTAIIBHBIE 33/1a41
no TeMaM «MeTamibl» U «
Hemetamibi») B
COOTBETCTBUM C INpaBHIIAMH
TEXHUKU O€30IaCHOCTH IIPU
oOpallleHnH , BELIeCTBaMH U

1abopaTOpHBIM
000pyI0BaHUEM;
MPEJCTABISATh  PE3YJIbTAThI
XHUMHAYECKOTO
DKCIIepUMeHTa B opme
3aIIUCU YpaBHEHUN

COOTBETCTBYIOIIUX peaKLUi
1 (OpPMYIHPOBATH BBIBOJIBI
HA OCHOBE 3THUX
pe3yIbTaToOB

[1P609 CrnocoGHOCTE ¥ yMEHHE
aHAIIM3HPOBAThH
XHUMUYECKYIO MH(POPMALIHIO,
[OJIy4aeMyl0 U3  PasHbIX|
MICTOYHHMKOB (cpencts
MaccoBOM uHpOpManuy,
ceth MHTEpHET U pyrHe)

Pasznen 4. CTpoeHne U CBOKWCTBA OPraHMYECKUX BEIIECTB

Tema 4.1J1P01
[TpakTyeckoe CriocoOHOCTh
sanstie Ne 9 chopMupoBaTH 4yBCTBO

TOPJOCTH M YBaXEHUS K
MCTOPUM U JOCTHKECHUSIM
OTEUYECTBEHHOU
XUMHYECKON HayKH;
XUMUYECKU IrPaMOTHOE
[OBE/ICHNE B
mpodeccrnoHanbHOM

e TeTLHOCTH U B OBITY TIPH
oOpaleHuu ¢ XUMHYECKUMU

BCIICCTBAMH, MaTcpuaiaMu Hp6aKTquCKa;\§_ 9 Peimmenue 3a1a4yn
U TIpolieccamMu 1(32 SOATS "7127,43,44 (1 6.5.)

JIPO3 CriocoOHOCTb UCIIOJIB30BaTh
TOCTHKEHHUSI COBPEMEHHOMU
XHUMUYECKOW  HAyKH M
XUMUYECKHX  TEXHOJIOTHH

st MOBBIIICHUS]
coOCTBEHHOTO
MHTCJUICKTYAJIbHOT'O
pa3BUTHA B  BHIOpaHHOU
npodeccroHanbHOM
NesITeTbHOCTH

JIPO7 Crioco6HOCTE u

COBCPUICHCTBOBAHUC




SI3BIKOBOM M YHTATEILCKOM
KyJIbTYpbl Kak CpelICTBa
B3aHUMOJICHCTBUSA MEX Y
JIFOIbMU U ITO3HAHUA MI/Ipa

MPO3 CIIOCOOHOCTh U T'OTOBHOCTb
K CaMOCTOATEIILHOMY|
[MOMCKY METOJIOB PEIICHHS
[MPAKTUYECKUX 3a7ad4,
MPUMEHCHUIO  Pa3JIMYHBIX
METOHOB ITO3HAHUS

MPO06 CIoCoOHOCTD BJIAJICTh
HayYHBIM THUIIOM|
MBIIIUIEH S, BJIAJETh
Hay4HOW TEPMUHOJIOTHEH,

MP11 CrnocoGHOCTE ~ BBIOMpATH
TEMaTHKY u METObI
COBMECTHBIX JIEHCTBHM C
y4€TOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEIH Ka)XJoT0
yaeHa KOJUIEKTHBA,
[IPUHUMATH LIEJIH
COBMECTHOI I€ATEIHLHOCTH,
OpraHU30BBIBATH 51
KOOPAMHHUPOBATH JIEUCTBHUS
o eé JOCTHIXKECHHUIO:
COCTABIIATH TUIAH JCUCTBUM,
pacrpeieniaTh  POJH c
Yy4ETOM MHEHUU
Y4aCTHUKOB, o0cyx1aTh
pe3yabTaThl COBMECTHOMU
paboThl

MP13
Cr1ocoOHOCTh
CaMOCTOSTEIHHO
OCYIIECTBIISATh
[M03HABATEIHHYIO
eI TEeILHOCTD, BBISIBIISTD
MpoOJeMbl,  CTaBUTh W
(hopMynupoBaTh
COOCTBEHHBIE  3aJauyd B
o0Opa3zoBaTenbHON
esITeIbHOCTU U JKU3HCHHEIX
CUTYaITUsX,
CaMOCTOSTECIILHO COCTaBJIATh,
[J1aH peLIeHUs] IPOoOJIEMBI C
Y4ETOM AMEIOLINXCS
pecypcoB, cOOCTBEHHBIX
BO3MOXKHOCTEH 151
MpPEIOYTEHHI

MP14 Croco6HOCTh

hopMUpOBaHHS 1




[POSIBIICHUS HIMPOKOH

PPYAULIAH B pa3HbIX
001aCcTIX 3HAHMH,
[IOCTOSIHHO IOBBIIIATh CBOMU
00pa3oBaTeIbHBIH u

KYJIbTYPHBIN YPOBEHb

[1P602

CrocoOHOCTh U BIAJICHUE
CUCTEMO XAMHUYECKHUX
3HAHUM, KOTOpas BKJIKOYAET,
OCHOBOIIOJIATA0IINE
[TOHSATHUA: YIIEpOIHBIH
cKeneT,  (hyHKIMOHAJIbHAs
rpyIIa, pagukai, H30Mepus,
TOMOJIOTUYECKUN pan,
TOMOJIOTH,  YTJI€BOJOPO/IbI,
KHCJIOPO/I- u
Q30TCO/IepKaIIHE
COeIUHEHHS, OMOJIOrHYECKHU
AQKTUBHBIC
BelecTBa(yIriIeBOIbI, KUPHI,
OCIIK1), MOHOMED, TOJUMED,
CTPYKTYPHOE 3BEHO U Jp.
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHHS; TEOPUH U
3aKOHBI(TEOPHUS
XUMUYECKOTO CTPOEHUS
OpraHMYECKUX BEIIECTB A,
M, byrtnepoBa, Teopus
PIEKTPOJIUTUYECKON

U CCOITHAITNH,
rnepuoanueckui 3akon [[.H.
MeHpeneeB u JIp.)

[1P603

CrocoOHOCT M yMEHHUE
BBISIBIISITH XapaKTepHBbIE
MPpHU3HAKKN W B3aUMOCBA3b
M3y4eHHBIX MIOHSATHH,
MPHUMCHATH
COOTBETCTBYIOIIME TOHSATHS
IIpHU OINMHMCAHUN CTPOCHHUA U
CBOWCTB HEOPraHMYECKHX U
OPTraHUYCCKUX BCUICCTB U UX
[pEeBpaIlleHNl;  BBIABIATH
B3aMOCBS3b XUMHNYECKUX
3HaHUIl C TOHATHAMHM U
[PEICTABICHUAMH  JPYTUX
€CTECTBEHHOHAYYHbIX
peAMETOB

[1P604

CrnocoOHOCTh W YMEHHE
MCIIOJIb30BaTh
HAaUMEHOBAHUSI XUMUYECKUX
COEAMHEHHI

MEXTYHApOIHOTO COI03a




TEOPETUYECKOMN u
MPUKIAIHON ~ XUMHUM U
TPUBHUAJILHBIC Ha3BaHUs
BOKHEHIINX OPTraHUYEeCKUX
M HCOPTraHUYCCKUX BCUICCTB;
COCTaBJISITh dbopMyIbl,
YPaBHCHUA XUMHWYCCKHUX
peakuui, OOBSICHATH UX
CMBICJ;

[1PG11

CrocoOHOCTh |
NpUMEHSATh  3HaHUA 00
OCHOBHBIX JTOCTYITHBIX
METOJIaX MMO3HAHUS BEIICCTB
M XUMHUYECKUX SIBJICHUH JIs
00yJaronmxcst c
OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMU 37I0OPOBbSI

yMeHHe

[1PG12

CrnocoOHOCT W yMEHUE
MCIT0JIE30BATh penbedHO
TOUYCUHYIO CHCTEMY)
o0o3Hauenuii JI. bpaitns s
3arucu XHUMHAYCCKHX|
dbopMyll I CIENBIX U
CI1a0OBHIAIIUX

00yJaronmxcst

Tema 4.2
[IpakTHueckoe

3anstue Ne 10-12

JIP02

CrocoOHOCTh U TOTOBHOCTD
K MPOJOTHKEHUIO
00pa3oBaHMs U TOBBIIICHUS
KBaJTM(UKALIMK B N30paHHON
MpogecCuoHaAIbHON

e TeNbHOCTH "
00BEKTUBHOE OCO3HaHHE
ponu XUMHUYECKHIX
KOMIIETCHIIMH B 3TOM

JIP04

CrocoOHOCTh ¥ TOTOBHOCTh
K 00pa3oBaHMIO
caM000pa30BaHUIO HA
MPOTSKEHUH BCEH JKU3HU

u
[IpakTHueckue

paboTsl Nel(0-12

JIPO5

CriocoOHOCTh K
chopMUPOBAHHOM
PKOJIOTHUECKON  KYJIbTYPHI,
MOHMMaHHE BITUSTHUS
COLIMATTbHO-9KOHOMHYECKUX
MPOIIECCOB HA COCTOSIHHE
[PUPOJHON W COLMAIBHOU
Cpelbl, OCO3HaHUE
r1100aIbHOTO XapakTepa
PKOJIOTHUYECKUX TTPOOIeM

(n.5.4)

MPO02

CrocoOHOCTE BIAIETH

HaBBIKAMH y4eOHO-

Pemenne 3agaun 1
(m.6.5)

Pemenue 3amaun
1,7,8,13-19,23, 47,
48(1 6.5.)




HCCIIEI0OBATEILCKON Hu
[POEKTHOM  JIESATEIbHOCTH,

HaBBIKAMU paspenieHus
pooem

MPO3 CrocoOHOCTbh U FOTOBHOCTb
K CaMOCTOSITEITEHOMY
[MOMCKY METOJIOB PEIICHHS
MTPAKTUICCKIX 3a/1au4,
MPUMEHCHUIO  Pa3JIMYHBIX
METO/IOB ITO3HAHMS

MPOQ7 CrocoOHOCTh  BBIJBHUTaTh
HOBBIC WJCH, Mpeaararhb
OpUTHHAJBHBIC TOIXOJbI H
penieHus

MP13
Cr1ocoOHOCTh
CaMOCTOSTENHHO
OCYIIECTBIISTh
[M03HABATEIbHYIO
IEeATEIbHOCTD, BBISIBJISITD
npoOjieMbl,  CTaBUTh |
(bopMynHpOBaTh
COOCTBEHHBIE  3aJauyd B
00pazoBaTenbHON
NEeATeIbHOCTH U )KM3HEHHBIX
CUTYaIUsX,
CaMOCTOSTEIIBHO COCTaBIIATh
[J1aH peUIeHUs] IPOoOJIEMBI C
y4ETOM UMEIOIHXCA
pECypcoB, cOOCTBEHHBIX
BO3MOKHOCTEH 151
MpPEIOYTEHHIT

MP15 CrocoOHOCTH U yMEHHE
naBaTh  OIICHKY  HOBBIM
CUTYAITUSIM, BHOCHTH
KOPPEKTHUBBI B
eATEeNbHOCTh,  OIEHHBATH
COOTBETCTBHE PE3YJIHTATOB
[IEJIIM

[1P601

CrocoGHOCTh
copMHpOBaThH
MTPEICTABIICHHS:O
XUMHUYECKON COCTABIISIOIIEH
€CTECTBEHHOHAY4YHOU
KapTUHbBI MUPA, POJIM XUMHUHU
B MTO3HAHUH SBJIICHUN
pUPObI, B (OPMUPOBAHUN
MBILIUIEHUSI W KYJbTYpPbI
IIMYHOCTH, eé

(hyHKIIMOHATTLHOM




rPaMOTHOCTH, HEOOX0TUMOM
TS pemeHI/m HpaKTI/I‘-ICCKI/IX
3a7a4 ¥ DKOJIOTHYECKHU
00OCHOBAHHOI'0 OTHOIIIEHHS
K CBOEMYy 3JIOPOBBIO U
[PUPOIHON Cpee

TTP606 CrocoOHOCTh K BIJIAJIEHHUIO
OCHOBHBIMH METOHdAMH|
HAyJHOTO [MO3HAHHUS]
BEIIECTB M  XHUMHYECKUX
SIBJICHUI (HabmroeHue,
M3MEpEHUE, OKCIICPUMEHT,
MOJICJTUPOBAHKC)

[1P608

CrnocoOHOCT U yMEHHUE
[JIAHUPOBATh M BBIOJHATH
XUMHUYECKUA IKCIIEPHUMEHT,
(npeBpalleHus

OPraHUYECKUX BEIICCTB MPH
HarpeBaHuH, MOJTy4CHUE
DTHJIEHA W HW3YYEHHE €ro
CBOMCTB, Ka4eCTBCHHbIC
peakuuyu Ha  albJAETH]BbI,
Kpaxmall, YKCYCHYIO
KHCIIOTY; JeHaTyparus
OEKOB TMpU HarpeBaHUU,
[[BETHbIE pPEAKIMH OEIKOB;
MTPOBOIUTH peakun
HOHHOTO oOMeHa,
OTIPECIIATh CPEAY BOJHBIX
PacTBOpPOB, KaueCTBEHHBIE
peakuuu  Ha  cy’abdart-,

KapOoOHAaT- M XJIOpUA-
QHUOHBI, Ha KaTHOH|
AMMOHWUS; pemarb

DKCIIEPUMEHTAIBHBIE 3a/1a91
mo teMaMm «MeTalmbl» U «
Hemertamibi») B
COOTBETCTBUH C TNpaBUIIaMH
TEXHUKU O€30MacHOCTH IpH
0OpalleHn! , BEIIeCTBAaMH U
mabopaTopHBIM
000pyIOBaHUEM;
MPEJICTABISATh  PE3YIIbTAThI
XHUMUYECKOTO
PKCTIepUMEHTa B (opme
3aIIUCU YpaBHEHUN
COOTBETCTBYIOIIUX PEAKIUH
1 (OpMYIHPOBATH BBIBOJIBI
Ha OCHOBE 3TUX

€3yJIbTaTOB




[1P609

CrocoOHOCT U yMEHHUE
QHAJIM3UPOBATh
XUMHYECKYI0 WH(OPMAIIHIO,
[0Jy4yaeMyl0 U3  Pa3HbIX
MCTOYHUKOB (cpencts
MaccOBOM uHpopmManuuy,
ceTb MIHTEpHET U npyrue)

[1P610

CrnocoOHOCT U yMEHHUE
coOroaTh paBUIIa
PKOJIOTUYECKU
[1e11eco00pa3Horo
MOBEJACHUS B OBITY W
TPYJIOBOM JACSATEIHHOCTH B
LETSAX COXPAHEHUs CBOETO
310POBbSI U OKPY’KaIOIIEH
Cpelbl; YUUTHIBATH
ONACHOCTh BO3JICWCTBUS HA
YKUBbIC OpraHU3Mbl
OITPEICIIEHHBIX BELIECTB,
[MOHMMas CMBICII [TOKA3aTes]
MpeIeIbHOM  JTOMyCTUMOM
KOHIICHTPALIUK

[1PG11

CriocoOHOCTh U yMeHHe
MPUMEHATh  3HaHUS 00
OCHOBHBIX JTOCTYITHBIX
METOax MO3HAHMS BEIIECTB
1 XUMMUYECKUX SIBICHUH A5
00yJaronmxcst c
OrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/I0POBBSI

[1PG12

CrocoOHOCTh U yMEHHe
MCII0JIb30BATh penbedHOo
TOUYEUHYIO CHCTEMY|
o0o3Hauenuii JI. bpaitns s
3amcu XHUMHUYECKHX;
dbopMyn A cHenbIX U
CIIa0OBHISAIIUX

00yJaroImxcst

Tema
[IpakTHueckoe
3apsatue Ne 13

43

JIPO1

C11ocoOHOCTh
cchopMupoBaThH 9yBCTBO
FOp}IOCTI/I nu YBa)KeHI/ISI K|
UCTOPUU U JOCTHXKCHUSM
OTECUYCCTBCHHOM
XAMHYECKOMH HAYKH;
XAMUYECKH TPaMOTHOE
[TOBEICHUE
podecCuoHATBHON
NesITeIbHOCTH U B OBITY TIpU
oOpaIeHuu ¢ XUMUYECKUMH
BCIICCTBaMU, MaTepI/IaHaMI/I

Y TIPOIECCAMHU

[IpakTrueckas
pabota Nel3

(1.5.4)
B|

Permenue
45,46 (6.5.)

3a71a4u




JIP02

CnocoOHOCTh U TOTOBHOCTD
K MPOJOHKEHHUIO
00pa3oBaHMs W TMOBBIIICHUS
KBaTM(UKAITMU B N30paHHOM
npodeccrnoHaIbHOM
NesITeNIbHOCTH u
00BEKTUBHOE OCO3HAHUE]
ponu XUMHUYECKHUX
KOMIICTCHIIMN B 3TOM

JIPO3

C1ocoOHOCTh
HCII0Ib30BaTh JIOCTHKCHHS
COBPEMEHHON XUMHUYECKOH
HayK{ 5 XAMHUYECKUX
TEXHOJIOTUH iyt
MOBBIIIEHUST COOCTBEHHOTO
WHTEJUIEKTYaIbHOTO
pa3BUTHs B  BBIOpaHHOU
podecCuOHAIBHON
IeITeIHOCTU

MPO1

CrocoOHOCT M yMEHHUE
CaMOCTOSITEIILHO

(bopMyIHpOBaTH 7|
AKTyalIU3HpOBaTh

npobieMy, paccMaTpuBaTh
eé BCECTOPOHHE,
OTpeaesiTh LEeJH
NEATENIBHOCTH, 3aaBaTh
nmapaMeTpbl U KPUTEPUU HX
TTOCTUKECHMS, BHOCUTH,
KOPPEKTHBBI B
NesITeIbHOCTh,  OLICHUBATh
COOTBETCTBHE pE3yJIbTaTOB
L[eJIIM, OLIEHUBATb PUCKHU
MOCJIEACTBUM NEITEILHOCTHU

MPO03

CriocoObHOCTD K
CaMOCTOSITEIEHOMY TIOHUCKY
METOJIOB peleHus
MTPAKTUICCKIX 3ajad,
MPUMEHEHUIO  Pa3ITUYHBIX
CIOCOOOB  pacro3HaBaHUS
OpPraHMYECKUX BEIIECTB Ha
puMepe QJTBJICTHJIOB,
CIIUPTOB, yTJIEBOJIOB,
YKCYCHOM KHCJIOTHI, Oenka 1
T.[1.) C UCTOJIb30BAaHUEM HX
(hU3UKO-XUMHUIECKUX
CBOMCTB U  XapaKTEPHBIX
Ka4eCTBEHHBIX PEAKIUN.

MP04

CrocoOHOCTb OBJIA/IETH
BUaMU ACATCIBHOCTU IIO|

MMOJIYUYCHHIO HOBOI'O 3HAHUA,




ero MHTEPIIPETALINH,
peoOpa30BaHUIO "
[IPUMEHEHHUIO B Pa3JIUYHbIX
y4eOHBIX CUTYyallUiX, B TOM
BV pu CO3/1aHUNU
y4eOHBIX U  COLHUAIbHBIX
[IPOEKTOB

MPO5 CrocoOHOCT M yYMEHHUE
[EPEHOCUTh  3HaHUS B
[M03HABATEIHHYIO u
MPAKTHYECKYIO obsacTu
PKU3HEICATCIIbHOCTH,
WHTCTPUPOBATh 3HAHUS W3
pa3HBIX PEIMETHBIX|
oOmacreit

MPO7 CrocoOHOCTB BBLIBHUTATh
HOBBIC HJCH, Ipeaiarath
OpPUTHHAILHBIC TOAXOIBI U
penieHus

MPOS CrocoGHOCTE OBIIAJIETh
HaBBIKAMU HOJTyYCHUS
WH(pOpMaIN u3
MCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEITHHO
OCYIIECTBISTh TIOHCK,
QHaN3, CHCTEMATHU3aLHUI0 U
MHTEPIPETAIIIO
WHOOpPMAIIMA  PA3ITUIHBIX
BUJIOB " bopm
[IPEICTABICHUS

MP13
CrniocoGHOCTh
CaMOCTOSITENTEHO
OCYIIECTBIISTh
[M03HABATEIHHYIO
NeATEIbHOCTh,  BBISIBIISTH
MpoOJeMbl,  CTaBUTh W
(hopMynupoBaTh
COOCTBEHHBIC  3a7aud B
o0Opa3zoBaTenbHON
NEeSTeNbHOCTH U )KU3HEHHBIX
CUTYaITUsX,
CaMOCTOSITENTHO COCTaBIISAThH
[J1aH peuIeHus] IPoOIEMBI C
y4ETOM MMEIOIINXCS]
pecypcoB, cOOCTBEHHBIX
BO3MOKHOCTEH 51
MpPEIOYTEHHI

MP14 CriocoGHOCTD
(dbopmupoBaHUs "

MPOSIBJICHUS] ITUPOKON




PPYAULIAH B pa3HbIX
001aCTIX 3HAHMH,
[TOCTOSIHHO IIOBBIIIATh CBOM
00paszoBaTebHBIN u
KYJIbTYPHBIN YPOBEHb

[1P601

CnocoOHOCTh
copmMHpOBaThH
[PEACTABICHUS: 0
XUMHUUYECKOW COCTABJISIIOIICH
€CTECTBEHHOHAYYHON
KapTUHBI MUPa, POJIA XUMHH
B IMO3HAHUU SIBJICHUH
pUPOBI, B (POPMUPOBAHUU
MBIIIJICHUSI W KYJIBTYpPBI
JIIMYHOCTH, e€
(YHKIIMOHATEHOM
rPaMOTHOCTH, HE00OX0IUMOM
TSl PEIICHUs] IPAKTHYCCKUX|
3aJady M OKOJIOTHYECKH
000OCHOBAaHHOI'O OTHOIIICHUS
K CBOEMYy 3JIOPOBBIO U
[PUPOIHON Cpene

[1P607

CrocoOHOCTh
chopMupoBaTh
MpeICTaBICHHUS: 0
XAMHYECKON COCTABIISIOIIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUAPA, POJTH XUMHH
B MO3HAHUM  SIBICHUHN
pUpobl, B (HOPMUPOBAHUU
MBIIIJICHASI W KYJIBTYPBI
JIMYHOCTH, e
(yHKIMOHATIBLHON
rPaMOTHOCTH, HEOOXOTUMOI
IS pEIICHUST PAKTUYECKUX
3alad W OKOJOTHYECKH
000CHOBAHHOTO OTHOIIIEHUS
K CBOEMY 3JIOPOBBIO H
[PUPOIHON Cpee

[1P609

CrocoOHOCT W yMEHHUE
QHAJTN3UPOBATH
XUMHYECKYI0 WH(OpMAIIUIO,
MOJTy4aeMyl0 W3  Pa3HBIX
HCTOYHUKOB (cpencts
MacCOBOM uHpopmanuu,
ceTb MIHTEpHET U Opyrue)

[1P611

CrnocoOHOCTh W YMEHHE

[IPUMEHSTH 3HAHUS 00




OCHOBHBIX JOCTYITHBIX
MCTOAaX IIO3HAHUSA BCIIICCTB
1 XMMHYECKUX SIBJICHUI IS
00yJaromuxcst c
OrpaHUYCHHBIMH
BO3MOXHOCTSAMHU 3JOPOBbs

[1P612

CnocoOHOCTh |
MCII0JIb30BaTh penbedHO
TOUYCUHYIO CHCTEMY)
o6o3nauenwii JI. bpaitns ans
3arcu XHUMHAYCCKHX|
dbopMynn AN CHENBIX U
CIIa0OBUIAIIIAX

yMeHHe

00yJaronmxcst

Paznen. 5. Kunernueckue u TCPMOAUHAMHNYCCKHUEC 3aKOHOMCPHOCTH IIPOTCKAHUA XHMHUYCCKUX

peaKuuii

Tema
[IpakTHueckoe
samsitie Ne 14

5.1

JIP02

CnocoOHOCTh U TOTOBHOCTD
K MPOJOHKEHUIO
00pa3oBaHMs U TOBBIIICHUS
KBaTM(UKAITUU B N30paHHOM
podeccnoHaTbHOM
NesITeNIbHOCTH u
00BEKTUBHOE OCO3HaHHE
ponu XUMHUYECKHIX
KOMIIETCHIIMN B 3TOM

JIPO3

CIOCOOHOCTh HCIIOJIb30BaTh
NTOCTH)KEHHMSI COBPEMEHHOM
XUMUYECKOH  HaykKM U
XUMHAYECKHX TEXHOJIOTHI
TSt MIOBBIIIECHUS
COOCTBEHHOTO
MHTEIJUIEKTYaJIbHOT O
pa3BUTHSA B  BBIOpaHHOM
npodeccroHanbHOM
NesITeTbHOCTH

JIPO8

C1ocoOHOCTE
LIEHHOCTH HAy4YHOU
JACATCIIBHOCTH, TOTOBHOCTH
OCYIIECTBISTH MPOESKTHYIO U
HCCIIeIOBATEIIECKYIO
eITEIbHOCTD
I/IH)II/IBI/II[yaJ'II)HO U B rpynne

OCO3HaHuA

MPO1

CrocobHOCTh U
CaMOCTOSITEITHHO
(bopMynHpoBaTH "
AKTYaJN3UPOBATH
npobieMy, paccMaTpUBaTh
eé BCECTOPOHHE,
OIPEICTSTh eTH

YMEHHE

[IpakTrueckas
pabota Nol4
(n.5.4)

TesITeIbHOCTH, 3a/1aBaTh

Pemenne 3amaun
10-12, 4950 ( m
6.5.)




napaMeTIpbl U KPUTEPUH HX
ITOCTYKCHMSA, BHOCHTD
KOPPEKTHUBBI B
eI TeILHOCTh,  OIICHUBATh
COOTBETCTBUE PE3YyJbTATOB
[IeJIIM, OLICHUBAaTh PUCKHU
MOCJICICTBUM JEeATCIHHOCTH

MP02 CIoCoOHOCTD OBJIAJIETh
HAaBBIKAMU yaeOHo-
HCCIIEI0BATEILCKOM u
[POEKTHOM  JESATEIbHOCTH,
HaBBIKAMU paspenieHus
pooeM

MPO3 CIIOCOOHOCTh U T'OTOBHOCTb
K CaMOCTOSITEITEHOMY
[MOMCKY METOJOB pPEIICHUS
MTPAKTUICCKIX 3a7ad4,
[MPUMEHCHHUIO  Pa3JIMYHBIX
METO/IOB ITO3HAHMS

MP06 CriocoOHOCTD BJIAJICTD
HayYHBIM THIIOM
MBIIIUIEH S, BJIAJETh
Hay4HOW TEPMHUHOJIOTHEN,
KIIOYEBBIMH IOHATHSAMH U
METOIaMH

MPO7 CHocoOHOCTh  BBIABUTATH
HOBBIC WJCH, IMpeIiarath
OpUTHHAIIBHBIE TMOAXOJBI U
penieHus

MP11 CrocoOHOCTh BBIOMPATh
TEMaTHKY u METO/IbI
COBMECTHBIX JIEHCTBHM C
y4ETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH Ka)XJoTo
YJIcHA KOJUIEKTHBA,
[IPUHUMATH LIeJIH
COBMECTHOI JIeSITCIILHOCTH,
OpTraHU30BBIBATH 51
KOOPJIUHUPOBATh JICHCTBUA
o eé JOCTHIKEHHUIO:
COCTAaBIISThH TUIAH JCUCTBUI,
pactpeieniaTh  POIH c
Y4ETOM MHEHUU
Y4aCTHUKOB, o0cyx1aTh
PE3YIbTATHI COBMECTHOM
paboThl

MP15

CrnocoOHOCTh W YMEHHE
naBaTh OLIEHKY  HOBBIM
CUTYyaIHUsIM, BHOCHTH
KOPPEKTHUBBI B

JCATCIIBHOCTD, OLICHUBATDH




COOTBETCTBHE PpE3YJbTaTOB
LETISIM

[1P608

CrocoOHOCT M yMEHHE
[JIAHUPOBATh M BBIMNOJHATD
XUMHYECKUM DKCIEPUMEHT
(TpeBpateHus
OpPTaHUYECKUX BEIIECTB MPHU
HarpeBaHuu, MoJIy4yeHue
DTHJICHA W U3Yy4YCHHE €ro
CBOIICTB, KayeCTBEHHbBIE
peaknuyu Ha  aIbJICTH]IHI,
Kpaxmall, YKCYCHYIO
KHCIIOTY; JICHATypaIys
OENKOB TMpH HAarpeBaHUU,
[IBETHBIC PEAKIIUH OCIIKOB;

[1P609

CrnocobHOCTh U
QHAJTM3UPOBATh
XUMHYECKYI0 WH(OPMAIIHIO,

yMEHUE

[OJly4yaeMyl0 U3  Pa3HbIX
MCTOYHUKOB (cpencts
MaccOBOI uHpopManuuy,

ceTb MIHTEpHET U npyrue)

Paznen 6. PactBop

Tema 6.2
[IpakTHueckoe
3anarue Ne 15

JIP0O3

CriocoOHOCTh UCIIOJIB30BATh
NTOCTH)KEHHMSI COBPEMEHHOM
XUMUYECKOH  HaykKM U
XUMAYECKHX  TEXHOJIOTHUH
TSt MIOBBIIICHUS
COOCTBEHHOTO
MHTEIJUIEKTYaJIbHOT O
pa3BUTHSA B  BBIOpAaHHOM
podeccnoHanbHOM
NesITeTbHOCTH

JIP04

CnocoOHOCTh
HCII0Ib30BaTh
COBPEMEHHOM
HayK{ H  XHMHAYECKHX
TEXHOJOTHUH hiae: |
MOBBLIICHUS COOCTBEHHOTO
MHTEIJIEKTYaJIbHOTO
pa3BUTHS B  BBIOpaHHOM
npodeccrnoHanbHOM
eITEIHOCTU

TOCTHIKEHUS
XUMHUYECKOH|

[IpakTrueckas
pabota Nel5
(n.5.4)

JIPO8

C1ocoOHOCTE
LIEHHOCTH HAy4YHOU
NIEeATENIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATH IIPOEKTHYIO U
HCCIICTIOBATEIILCKYIO
HNCATCIIBHOCTDH
WHIMBUIYAIBHO U B TPYIIITE

OCO3HaHuA

MPO02

CrocoOHOCTh BIAJIETh

Pemenue 3amaun




HAaBBIKAMU yaeOHo-
HCCIIE10BATENbCKOM 7|
[POEKTHOM  JESATEIbHOCTH,
HaBbIKAMU paspenieHus
pooem

MPO7

CrnocoOHOCTh  BBIIBUTaTh
HOBBIE WJEHW, IpeiaraTh
OpPUTMHAJIbHBIE ITOAXOABI U
peLeHus

[1P607

CrnocoOHOCT U yMEHHUE
[IPOBOJUTHL  pacy€Tsl 110
XUMHYECKUM (opmyrnaMm u
YPAaBHCHUSM  XUMHYCCKUX
peaKkuuii ¢ UCIOIb30BAHUEM
(U3HYECKUX BEJIUYMH,
XapaKTePU3YIOIIHNX
BEIIECTBA v
KOJIMYECTBEHHOW CTOPOHBI:
MAacCEI, 00BEMa
(HOpMaJIbHBIE yCIIOBUS)
ra3os, KOJIMYECTBA
BEIIECTBA;  HCIOJIB30BATh
CUCTEMHBbIE XUMHUYECKHE
3HAHUS IS~ TPHHSITHS
peleHnii B KOHKPETHBIX
PKU3HEHHBIX CUTYaITUsIX,
CBSI3aHHBIX C BEIIECTBAMHU U
WX IPUMEHCHHEM

[1P609

CrocoOHOCTh U yMEHHe
QHAJTM3UPOBATH
XUMHUYECKYI0 UH(POPMALIUIO,
MOTy4aeMyl0 U3  Pa3HBIX
ICTOUHUKOB (cpencTs
MacCOBOM uH(popMaluuy,
ceTb VIHTEpHET U pyrue)

[1P610

CrocoOHOCT W yMEHHUE
cOOJIrO1aTh MpaBuIa
DKOJIOTHYCCKHU
[eecoo0pa3Horo
MOBEACHUS B OBITY W
TPYAOBOM JEATEITBHOCTH B
LIEJIIX COXPAHEHUs CBOETO
30POBbSI U OKpYKAIOUIEH
Cpelibl; YUUTHIBATh
OIIaCHOCTb BO3JCHCTBHUS Ha
JKHNBBIC OpI‘ AHNU3MBbI
OIPEIEIIEHHBIX BEIIECTB,
IIOHHUMAasI CMBICJI ITOKA3aTCJIA]
MpeIeIbHOU  TOMyCTUMOM
KOHLIQHTpaI_[I/II/I

[1P611

CrnocoOHOCTh U YMEHHUE




pUMEHSATh  3HaHUA 00
OCHOBHBIX JOCTYIHBIX|
METO/IaX IMO3HAHUS BEIICCTB
U XUMHYECKUX SIBJICHHN IS
00yJaromuxcs c
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSI

Paznen 7. Xumus B ObITY ¥ IPOU3BO

I[CTBCHHOfI JCATCIIBHOCTH YCJIIOBCKA

Tema 7.1J1P01
[IpakTHyeckue
3ansTus Ne 16-17

Cr1ocoOHOCTh 51
c(hOpMUPOBAHHOCTH
YYBCTBA TOpJOCTH u
YBaXEHUS K HUCTOPUH H
ITOCTHIKEHUSIM
OTEUYECTBCHHOM
XUMHUYECKON HAyKU;
XHUMHYCCKH rpamMOTHOE]
[IOBEJICHUE B
podeCCUOHATBHON

NESTEIbHOCTH U B OBITY IIPU
00paleHnu ¢ XUMUYECKUMU
BEILIECTBAMM, MaTepHalaMH
1 [IpOLIECCAMU

JIP02

CnocoOHOCTh U TOTOBHOCTh
K IPOIOJDKEHHIO
00pa30BaHMs U TOBBIIICHUS
KBaJIM(pUKAITMK B U30paHHOM
npodeccroHanbHOM
eATeTLHOCTH U
00BEKTHBHOE OCO3HAHHE
ponu XUMHYECKHUX
KOMIIETEHIIHI B 3TOM

[IpakTrueckas
pabota Nel6-17
(m.5.4)

JIP04

CrocoOHOCTh U TOTOBHOCTB

131 CIIOCOOHOCTh K|
00pa3oBaHMIO u
caM000pa30BaHUIO HA

[MPOTSHKEHUH BCEH KU3HU

MPO03

C110cOOHOCTH M T'OTOBHOCTD
K CaMOCTOHTeHBHOMy
MMOMCKY METOJIOB PEIICHUs
HpaKTI/I‘-IeCKI/IX 3aaad,
MPUMEHCHUIO  Pa3JIMYHBIX
METOJIOB ITI03HAHUS

MP04

CriocoOHOCTh BJIQJICTh
BUIaMHU JICATEIBHOCTH TI0
TOJIYUCHHUIO HOBOI'O 3HAHMU,
ero UHTEPIIPETAIINH,
MpeoOpa30BaHUIO "
PUMECHEHHIO B PA3JIMYHBIX




y4eOHBIX CUTYyallUsIX, B TOM
BV pu CO3/1aHUNU
y4eOHBIX U  COLHUAIbHBIX
[IPOEKTOB

MPO5

CHOCOOHOCTh M yYMEHHE
[CPEHOCUTh  3HAHUS B
[03HABATEIIbHYIO u
[IPAKTUYECKYIO obnacTu
KU3HEICITeIIbHOCTH;
MHTEIPUPOBATh 3HAHUS W3
Pa3HBIX IPEIMETHBIX
obnacreit

MP08

CriocoGHOCTh BJIQJI€Th
HaBBIKAMU TIOJTy4YCHUS
WH(pOpMaIN u3
MCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEITLHO

OCYIIECTBIISTh TIOUCK,
QHaN3, CHCTEMATHU3aLHUI0 U
WHTEPIPETAIHIO

nHQOpPMAIMA ~ PA3ITUYHBIX
BHJIOB u dbopm
[pEICTABICHHS

MP09

Cr1ocoOHOCTh BJIAJIETh
Pa3TUYHBIMHU crocobamu
0OIIEHUS U
B3aHMMOJIEHCTBH,

apryMEHTUPOBAHHO  BECTH
Uanor, yMeTb CMAr4ath
KOHq)J'II/IKTHI)Ie CI/ITyaHI/II/I,
pPa3BEPHYTO U JIOTHYHO
W3JlaraTb ~ CBOKO  TOYKY
3peHUsi C HCIIOJIb30BAHUEM
I3BIKOBBIX Cpe)ICTB

MP16

Cr1ocoOHOCTh IMOHUMATh
CBOE SMOLIMOHAIIBHOE,
COCTOSIHHE, BHJIETH
HaIpaBJICHUS pa3BUTHS
COOCTBEHHOI
SMOLIMOHAIBHOMN cdepsl,
OBITH YBEpEHHBIM B cebe

MP17

CrocoGHOCTh MOHUMATh
OMOIIMOHAJIBHOE COCTOSIHUE
J[PYTUX, YYUTBIBATH €r0 IPHU
OCYIIECTBICHUN
KOMMYHUKAIHH,
CIOCOOHOCTh K COUYBCTBHIO
U COTIEPEKMBAHUIO

MP18

CIIOCOOHOCTh ~ NPUHHUMATH
ceOs, IMOHUMas CBOH

HEAOCTAaTKHN U JOCTOMHCTBA,




MpPUHUMATh  MOTHBBl U
ApTyYMEHTBI JIPYTHX JIFOJCH
[Py aHajau3e pPe3ylIbTaTOB
NesITeIbHOCTH, TTPU3HABATH
CBOE MPaBO U MPABO APYIUX
Ironei Ha OIIIMOKHU,
pa3BHUBAThH CIIOCOOHOCTH
MMOHUMAaTh MHUpP C MO3WIIUU
NIPYToro 4enoBeKa

[1P602

CHUMBOJINYCCKUMN SI3BIK
XUMUH, (HAKTOJIOTHUECKHUE
CBEICHHSI O  CBOMCTBAX,
cocTaBe, IIONyYeHUS U
0e30IMacCHOM HCII0JIb30BaHU N
BaYKHEHIITIX
HEOPTraHUYECKUX 51
OpraHUYECKUX BCIIECTB B
OBITY H  TPAaKTUYECKOH
MeITeIbHOCTH YeJIoBEKA

[1P606

CrnocoOHOCTh W BIAJICHUE
OCHOBHBIMH METOJaMHU|
HAYYHOTO MIO3HAHUS
BEIICCTB W XUMHUYECKUX
SIBJICHUI (mabmronenue,
M3MEpEHUE, OKCIICPUMEHT,
MOIETUPOBAHNE)

[1P609

CrocoOHOCTh U yMEHHe
QHAJTM3UPOBATH
XUMUYECKYI0 UH(POPMALIHUIO,
MOJTy4yaeMyl0 W3  Pa3HbIX
HCTOYHUKOB (cpencts
MacCOBOM uH(popMaluuy,
ceTb VIHTEpHET U pyrue)

[1P611

CrnocoOHOCT U yMEHHUE
NPUMEHATh ~ 3HaHHA 00
OCHOBHBIX AOCTYITHBIX
METO/IaX TTO3HAHUS BEIICCTB
U XUMUYECKUX SBJIICHUH JJIA
00y4aromuxcst c
OIrpaHUYCHHBIMHA
BO3MO)KHOCTSIMH 37I0POBbSI

[1P612

CrnocoOHOCT U yMEHHUE
MCIIOJIb30BaTh penbedHO
TOUCTHYIO CUCTEMY
o6o3nauenuii JI. bpaiins s
3arcu XUMHAYCCKHX|
dbopMyn AN CHENBIX U
CIIA0OBUIAIIIAX

00y4JaroIuxCst




4 OnucaHue Npoueaypbl OeHUBAHUS

PesynbraTel 00y4eHus 1o npeaMery, ypoBeHb ¢(hOpMUPOBAHHOCTH KOMIIETEHINH OLEHUBAIOTCS
N0 4eThIpéX OanpHOM  IIKaJe  OLEHKAMU:«OTIMYHO»,  «XOPOILO»,  «YAOBIETBOPUTEIHLHO,
«HEYJIOBIICTBOPUTEIHHO.

Texymas arrectauus IO HPEIMETy MPOBOJAUTCA C LEIbI0 CUCTEMAaTHUECKOW MPOBEPKU
JOCTIDKEHUH oOyuatommxcsi. O0beKTaMu OLCHUBAHUS SIBIISIOTCS: CTEIEeHb YCBOCHUS
TEOPETUYECKUX 3HAHUMU, YPOBEHb OBJIAICHUS NMPAKTHUYECKUMH YMEHUSMH U HAaBbIKAMH 10 BCEM BHUAaM
y4eOHOI paboThI, KaUeCTBO BHIIIOJHEHUS CAMOCTOSTEILHON paboThl, ydeOHas JUCUUIUIMHA (aKTUBHOCTh
Ha 3aHSATUSAX, CBOEBPEMEHHOCTh BBIIIOJIHEHHSI Pa3IMYHbIX BUIOB 3aJaHUH, MOCEIAeMOCTh BCEX BHJIOB
3aHSTHUH 110 ATTECTYEMOM TUCLUIUIMHE).

[Ipy mnpoBeeHMHM NPOMEXYTOUYHOM aTrTecTallMd OLEHMBAETCS JOCTHXKEHHE CTYIEHTOM
3aIJIaHUPOBAHHBIX 10 AMCUUIUIMHE Pe3yJIbTaTOB 00yueHHs, 00E€CIEeUNBAONINX PE3YIbTaThl OCBOCHHUS
00pa30BaTeNbHOM IPOrpaMMBbI B LIEJIOM.

KpuTepuu onieHHBaHUs YCTHOTO OTBeTa

(olleHOYHBIE CpencTBa: coOeceloBaHUE, 3aliuTa COOOIICHHS, JOKIJIAJA, HHIMBHUIYAJIbHOTO /
TPYIMIIOBOTO MPOeKTa, A hepeHnpoBaHHBIX 3IaHHA, 33JaHUI IPAKTHYECKUX PadOT)

5 6a/10B - OTBET MOKa3bIBACT IPOYHBIC 3HAHHMS OCHOBHBIX IPOIECCOB XHMMHUH, OTIMYACTCS
FHY6HHOﬁ A TIOJIHOTOM PACKPBITHUA TCMbI; BJIAACHHUC TCPMHUHOJIOITMYCCKHUM alIaparoM; YMCHUC
OOBSACHATH CYIIHOCTb, SIBICHHM, IPOIECCOB, COOBITHH, JenaTh BBIBOABI M 00O0OIIEHUS, /JaBaTh
apryMEeHTUPOBAHHbIE OTBETHI, MPUBOAUTH NPUMEPHI; CBOOOJHOE BIIAJIEHUE MOHOJIOIMYECKON pEeublo,
JOTUYHOCTh U TIOCJIEIOBATEIbHOCTh OTBETA; YMEHHE NPHBOAMTH MPUMEPHI COBPEMEHHBIX MpoOieM
U3y4aeMoi 00JIacTH.

4 ©0anjga - OTBeT, OOHAPYKMBAIOIIMI TPOYHBIC 3HAHUS OCHOBHBIX MPOLECCOB XHUMHH,
OTIINYaCTCs FHY6HHOﬁ A TOJTHOTOM PACKPBITHA TEMBI; BJIAJACHUC TCPMHUHOJIOTMYCCKHUM alllapaToM;
yMEHHE OOBSACHATH CYIIHOCTh, SBICHHH, MpPOIECCOB, MAETaTh BBIBOJABI M OOOOLICHUS, JaBaTh
APTYMCHTUPOBAHHBIC OTBETHI, IIPUBOAUTL NPHUMCEPHI. O)IHaKO A0IMYCKAaC€TCA oaHa - JIBE HCTOYHOCTU B
OTBETE.

3 Gamma - OTBET, CBH/ICTEIBCTBYIONIMH B OCHOBHOM O 3HAHWUHM TPOIECCOB XHUMUH,
OTJIMYAIOUIMICS HEJOCTATOYHOM TITyOMHOM M TIOTHOTOW PacKPBITHS TEMbI; 3HAHUEM OCHOBHBIX BOIIPOCOB
TeopuH; cabo chopMUPOBAHHBIMUA HABBIKAMH aHAJN3a SIBIICHUM, TIPOIIECCOB, HEAOCTATOYHBIM YMEHUEM
JlaBaTh apryMEHTHPOBAHHBIC OTBETHI W TPHUBOAWUTH NpHMEpHL. JlOMycKaeTcsi HECKOJBKO OMIMOOK B
COZCPIKAHUU OTBETA; HEYMEHHUE NPUBECTU NPUMEP PA3BUTUA CUTyalMU, IIPOBECTU CBA3b C IPYTUMU
acreKTaMy U3y4aeMoi 00JIacTH.

2 6aJuia - OTBET, OOHAPY)KUBAIOIIMI HE3HAHHE MTPOIIECCOB, U3y4aeMbIX XUMHUH, OTINYAIOIIANCS
HEerNyOOKHM pacKpbITHEM TEMbl; HE3HAHWEM OCHOBHBIX BOINPOCOB TEOPHH, HEC(HOPMHUPOBAHHBIMHU
HaBbIKaMHM aHaJInu3a fIBHeHHﬁ, mponeccoB; HCEYMCHHEM JaBaTb aApryMCHTHUPOBAHHBIC OTBCTHI.
JlomycKaroTcsi cepbe3Hble OMIMOKM B COACP)KaHWM OTBETa; HE3HAHHWE COBPEMEHHOW MpPOOJIEMaTHKU
n3y4aeMoi o0rnacTu.



OueHka 3KCNepUMEeHTAJbHbBIX YMEHU I

OrneHka CTaBUTCS Ha OCHOBAHWHM HAOIOZCHHUS 32 OOYUYAIOMIMMHUCS U MHCbMEHHOIO OTYeTa 3a
pabory.

5 6ans10B - paboTa BBHIIIOJHEHA MTOJHOCTHIO M MPABHIIBHO, C/ICTAHbI IPABIIbHbIC HAOTIOACHUS U
BBIBOJIBI; 9KCIIEPHUMEHT OCYILECTBJICH 110 IJIaHYy C YYETOM TEXHHUKU 0E€30IacCHOCTH M MPaBUII pabOTHI ¢
BEIIECTBAMH M 000PYIOBaHHEM; MTPOSBICHBI OPraHU3AIMOHHO - TPYJIOBbIC YMEHHS, MTOACPKUBAIOTCS
YHUCTOTa PabOYero MecTa M MopsAAoK (Ha CTOJIe, SKOHOMHO HCIOIb3YIOTCS PEAKTHBHI).

4 fanua - paboTa BBHIIIOJHEHA MPABUIIBHO, C/ACTAHbI IPABUIbHBIC HAOIIOJCHHUS U BBIBOJIBI, HO
IPY 3TOM 3KCIIEPUMEHT ITPOBE/ICH HE TOJIHOCTHIO WIIN JIOMYICHBI HECYIIECTBEHHbBIE OIINOKN B paboTe
C BEIIECTBAMU M 000PYIOBaHHUEM.

3 0aqia - paboTa BBINOJNHEHAa INPABHIBHO HE MEHEE YEM HAloJOBHHY WM JOIyIIeHa
CylIecTBEHHas OIIMOKa B X0JI€ IKCIIEPUMEHTA B 00BSICHEHNH, B 0(popmIieHnH paboThl, B COOIIOICHUH
IpaBWJI TEXHUKH 0€30MaCHOCTH Ha paboTe ¢ BEIIECTBAMHU M 000PYIOBaHUEM, KOTOPAst UCIPABIISETCS 110
TpeOOBaHUIO IIPETIOAABATES.

2 f0anna - jomymieHbl ABe (M Ooliee) CYIIECTBEHHbIE OIIMOKA B XOJE: AKCIIEPHUMEHTa, B
00BsicHeHNH, B 0()OpPMIICHUU PabOThI, B COONIOICHUH MPABHI TEXHUKU 0€30IacHOCTH MpH padorte ¢
BEILIECTBAMH M 000pYyJ0BaHHEM, KOTOPBIE O0YJAIOLIMICS HE MOKET HCIPABUTh JIaKe 10 TPEOOBAHHIO
npernoiaBaTess; padoTa He BHIIIOIHEHA, Y yYalerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMEHHUS.

OueHka yMeHUil peliaTh pacuyéTHbIE 3124

5 0a/UI0B - B JIOTMYECKOM pACCY)XKIEHHU U pEHIeHHH HeT OIIMOOK, 3ajJaya pelleHa
palloHAIBHBIM CIIOCOO0M;

4 Hajsa - B JIOTMYECKOM PACCYXJICHUU M PEUICHHUsS HET CYIIECTBEHHBIX OMMOOK, HO 3ajaya
peleHa HepaluoHaIbHBIM CIIOCOO0OM, WIIH IOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

3 0amia - B JIOTUYECKOM pPAaCCYXJCHUM HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIIeHa
CyILIECTBEHHasl OIIMOKa B MATEMaTUYECKUX pacueTax.

2 0anna - WMeeTcs CYIIECTBEHHBbIE OMIMOKM B JIOTHYECKOM PpACCYKICHHUH U DPELICHHUH.
OTtcyTcTBUE OTBETA HA 33/1aHHUE.

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

5 0a,1710B - OTBET IOJIHBIN U IPaBWIIbHBIM, BO3MOXKHA HECYILIECTBEHHAs OLINOKA.

4 ©anu1a - OTBET HEMOJIHbIM WM JOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIINOOK.

3 faana - paGoTa BBINOJIHEHA HE MEHEE YeM HAalOJOBHMHY, JOMNYIIEHA OJHA CYIIECTBEHHas
OlIMOKa U MPHU 3TOM JBE-TPU HECYIIECTBEHHBIE.

2 Oaana - paboTa BBIIIOJIHEHA MEHBIIE, YE€M HAIlOJIOBUHY WU COJAEPKHUT HECKOJIBKO
CYIIECTBEHHBIX OIMOOK. PaboTa He BHINOIHEHA.

[Ipu olEeHKE BHIMONHEHHUST THCHMEHHONW KOHTPOJBHOW pabOThl HEOOXOIUMO YYHUTHIBATH
TpeGoBaHuUs eMHOro oporpahuIeckoro pexxuma.

Kpure pyu onieHUBaHus TeCTOBOIO 33 JaHUS
Ouenka Omauuno Xopouwio Yoosnemsopumenvrno |Heyoosenemseopumenvro
KonnuecTtBo
or 81% 10 90,9
npaBwiIbHBIX (91 % > 0% a He meHee 70% meHee 70%
OTBETOB

KpuTtepun BhICTaB/IeHUSI OLIEHKH CTYJEHTY Ha 3a4eTe (OIICHOYHBIE CPE/ICTBA: BHIIIOJIHEHUE
MUCHbMEHHBIX Pa3HOYPOBHEBBIX 3ajau U 3aJaHHi)

OreHKa o
[MPOMEXKYTOUHOU XapakTeprucTuKa KauecTBa CPOPMUPOBAHHOCTH KOMIIETCHITHIA

aTTeCTAllUU




«3aUTEHO» / «OTIUYHOY

CTyneHT JeMOHCTPHpPYET C(HOPMHPOBAHHOCTh AMCHUIUIMHAPHBIX
KOMIIETCHIIM ~ Ha  TPOJABMHYTOM  YpOBHE:  OOHapyKUBaeT
BCCCTOPOHHEE, CUCTEMATHYEeCKOEe M TIIyOOKOe 3HaHME Y4eOHOro
MaTepuana, yMeeT TECHO YBS3BIBATh TEOPHIO C MPAKTHKOM, CBOOOIHO
CIIPABIISIETCS C 331a4aMH, BONPOCAMH H JIPYTUMH BUIAMH
[PUMEHEHHsI 3HAHUI, NpHYEM HE 3aTPYAHSAETCS C OTBETOM IIpH
BUJIOM3MEHEHUH 3aJlaHHii, TPaBUIHHO OOOCHOBBIBAET TMPUHATOE
pelieHne, BIaJeeT PAa3HOCTOPOHHMMH HAaBBIKAMH U IpUEMaMH
BBITTOJIHEHUS TPAKTHYECKUX 3a71a4.

«3a4TEHOY /
«XOPOILIO»

CTymeHT JeMOHCTpHpPYET C(HOPMHPOBAHHOCTh JUCIUILIMHAPHBIX
KOMIIETEHIIMIT Ha ©0a30BOM YpOBHE: OCHOBHBIC 3HAHHS, YMEHHUS
OCBOEHBI, HO JIOMYCKAIOTCS HE3HAYUTEIbHBIC OMIMOKH, HETOYHOCTH,
3aTPYJHECHUS IIPU AHAIMTUYECKUX OIEpauusax, MEPEeHOCEe 3HAHUU U
YMEHHI HAa HOBBIE, HECTAHIAPTHBIE CUTYAILNU.

«3a4TEHO» /
«(YIOBIICTBOPUTEIIHHOY

CTyneHT JeMOHCTpUpyeT c(HOpPMHPOBAHHOCTh JUCIHUILIMHAPHBIX
KOMIIETEHIIMI Ha T[OPOrOBOM YpOBHE: MMEET 3HAHUS TOJbKO
OCHOBHOIO MaTepuajia, HO HE YCBOWJI €ro JAeTalieid, B XOJe
KOHTPOJILHBIX MEpPOTPHUATHIA JONMYCKAIOTCS 3HAUYUTEIbHBIC OMIMOKH,
HEJ0CTaTOYHO MPaBHIbHBIE (DOPMYITHPOBKU, HAPYIIEHUS JIOTUYECKOM
[1OCJICZIOBATEILHOCTH B M3JIOKEHMM IPOrpaMMHOr0 Marepuaa,
VCIIBITBHIBACT 3aTPYAHEHHUS TMPH BBIOJHEHUU MPAKTUYECKUX pabdoT,
[Py ONEPUPOBAHUU 3HAHUSAMU U YMEHUSIMU IpPU HUX IEpPEHOCE Ha
HOBBIE CUTYallUH.

«CHC 3a4TCHO»
«CHCYOOBJICTBOPUTCIILHO»

~

CtyaeHT JeMOHCTpUpPYET C(HOPMUPOBAHHOCTD JAUCIUIUIMHAPHBIX
KOMIIETEHIIMN Ha YPOBHE HUXKE IOPOTOBOIr0: BBIABIISIETCS MOJHOE WU
[MPAaKTUYECKU TMOJHOE OTCYTCTBUE 3HAHUW 3HAYUTEIBHOM YaCTH
[POrPAMMHOI0 MaTepuajna, CTYIAEHT JIOIYCKAeT CYIIECTBEHHBIE
OIMMUOKH, HEYBEPEHHO, C OOJBIIUMHU 3aTPYJHEHUSMH BBITIOJHSIET

IIPAKTUYICCKHUC pa6OTI>I, YMCHHS U HABBIKU HC C(bOpMHpOBaHBI.




5. IlpuMepbl OLEHOYHBIX CPEACTB ISl POBEICHHS TeKYIlel aTTecTaluu
5.1 KoHTpoJibHBbIEe BONPOCHI U 3aJaHUS.
Pa3zgea 1. OcHOBBI CTPOEHUS BelleCTBA
Tema 1.1. CTpoeHue aTOMOB XUMHUYECKUX IEMEHTOB U NIPUPOAA XUMUUECKOH CBS3H
[TpoBepsiembie pe3ynbraThl 00ydenus - JIP 02, JIP 04, MP 03, ITP 02, TTIP 09

1.Yto06s1 66110, eciii 661 npuHLMN [laynu He cobOmonancs?

2.Yt1o Takoe mpoBai 3JIeKTpoHa?

3. YeMm OTIMYAIOTCS MOHATHS BaJICHTHOCTH U CTETIEHU OKUCIICHUS?

4. Tloyemy, B oTiu4Ke OT OOJIBIIMHCTBA JIEMEHTOB- HEMETAIJIOB, CaMble SIPKHE MPe/ICTaBUTENIN
UX - TAJIOTeHBbl- HE O0Pa3yIOT aJUIOTPONMHBIX Moaudukanuid? Hamummre cTpyKTypHBIE (OPMYIIBI
Beniect: CO, CaF2 F2, O F2?

5. Joxaxwure, 4TO BCE TUIIBI XUMUYECKON CBSA3H UMEIOT OOIIYIO0 IPUPOTY?

Temal.2. [lepuoauyecknii 3akon u taéauna /I. U. MenaesneeBa
[TpoBepsiembie pesynbraTsl 00ydenus- JIP 01, JIP 04, MP 04, MP 06, ITP 03, TTP 08

1. Tlouemy Tak MOXOXH CBOICTBA JIAHTaHA U JIAHTAHOMJIOB, aKTUHHS U aKTUHOUIOB?

2. KaxoBa o0miasi opMyIa BbICIIETO TUAPOKCHIA, COOTBETCTBYIOIETO neMenTaM VII rpymmbi?
Kaxkos ero xapakrep?

3. ITlouemy BOAOPOJ, B OTJIIMYME OT BCEX APYTUX AJIEMEHTOB, 3amuchiBaloT B Ilepuoanueckoit
tabaune JI.M. MeHneneeBa JBaxIbl.

4. Tlouemy 31IeMEHTHI TTIAaBHBIX MOJATPYIII BTOPOTO U TPETHETO MEPHO/Ia Ha3bIBAIOT XUMUUYECKUMU
aHasioramMu? B uém nposiBisiercs aHasiorus?

5. CocraBbTe 2JIEKTPOHHYIO U rpaduuecKyro GopMyTy Ui XUMHUUECKOT0 3JIEMEHTA 0]l HOMEPOM
13.

Pa3nen 2. XuMu4yeckue peakuuu

Tema 2.1. Tunbl XUMHYECKHX peakuii

[Tpoepsiembie pe3ynbTaThl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPO5, TTPOS, ITP06,
I1P07, IIP10,ITP11

JlaiiTe XapakTEpUCTUKY peakLiMi CUHTE3a OKCUIa cepblyY X
B uém nposBistoTcss 0cOOEHHOCTH peakluii 3aMeIIeHNs] Y OpPraHn4eCKUX BEUIeCTB?
JlaiiTe XapakTepUCTHKY PEaKIMU METaHa C XJIOPOM I10 BCEM MPU3HAKAM KJIacCHU(DUKAIIHH.
Paccunraiite TemnoBoii apdext peakunu okucienus 70 Kr a3oTa B okcu azota Il
PaccraBbTe K03 PUIMEHTHI B YpaBHEHHSIX PEAKIUH, YKAKHUTE TUI PEAKIIHH:

a) FeCl2 + Cl2” FeCl3z ;6) A1(OH): M Al203 + H20; B) FeCh + NaOH » NaCl + Fe(OH)3

6. Ilpu coenunenun 18r amomMuHus ¢ KuciopoaoM Bbiiensercss 547 xJlx remnotsl. CocTaBbTe
TEPMOXUMHUYECKOE YpaBHEHUE peaKLun

Tema 2.2. DileKTPOIUTHYECKAS] JUCCONUALMSA U HOHHBII 00MeH

oA W

1. Kaxkue BemecTBa OTHOCSTCS K DJIEKTPOJIUTAM, a KaKue K HeIJIEKTPOJIUTam?
2.3amo0aHUTE TaOIUIY
pH 2 12 7 8 5 13 4
[H-]
[OH ]
Tun cpenpl

3.CocTaBbTe MOJIEKY/ISIpHBIE M HOHHBIC ypaBHCHHS peakinuii Mexxay BemectBamu: a) KOH u MgCl2

6) K2COsu HNO3

4. Hanummre nonHble U COKpali€HHbIE MOHHBIE YPAaBHEHHUS BO3MOXKHBIX PEaKIUN MEXIY
MOTIAPHO CIMBACMBIMU PACTBOPAMHU COJICH: HUTpAT cepedpa, KapOOHAT HATPHUS, XJOPHUA KaJbIlus,
docdar kanus



Paszgean 3. CTpoeHne U CBOIICTBA HEOPTraHM4YECKNX BelIeCTB
Tema 3.1. Knaccudukanns, HOMEHKJIATYpPa U CTPOeHHE HEOPTAHMYECKUX BellleCTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, JIP04, JIPOS, MP02, MP09, TTPOS, ITP09

1. HazoBuTte o01ue ki1acchl HEOPraHMYECKUX BEIIECTB
2.3anumuTe CTPYKTYpHYIO (hOPMYITy CEpHON KUCIOTHI
3. Kakue BbI 3HaeTe BemiecTBa ¢ JBOWCTBEHHOH (yHkumei?. [IpuBennure npumepsl TakKux

BEIIECTB U MTOATBEPIUTE TAKyIO JBOMCTBEHHOCTh CBOMCTB ypaBHEHHSIMH COOTBETCTBYIOIIUX
peakuuii
4.BpiOepute OKCUABI U3 CIETYIOIINX BEIIECTB

H2S04 SO3 Fe203 CO2 H2SI103 CaCOs3 CaO CcO
S102 NaOH Al(OH)3 Mn207 FeO SOz N20s Na20

5. OtHecure pupoay OKcu10B. OTBETHI 3aITUIIATE B TAOIUITY

Naz20 SO2 K20 CuO CrOs Mn.O, S102 N20s
CaO SOs P20s FeO MnO Al03 BeO Fe203
OCHOBHBIE KUCJIOTHBIE amdoTepHbIe

6. Hexoropas xucnora coaepxutr Bomopod (2,2%), wom (55,7%) wu xucmopox (42,1%).
Ornpenenurte NpocTeryto GopMyIry 3TOM KUCTOTHI.

7. BoImucaTh U3 CIKCKA BEIIECTB OKCUABI, OCHOBAHUS, KUCIOTHI , conu U Ha3BaTh ux: H2SOs ,
Cu(OH)2,KsPO4, CaO,

8. CocraButh (opMmynsl coequHeHuit: a) okcunga yriepona( II) ,0) ruapoxcuaa menu (1), B)
XJIOPOBOAOPOHON KUCTIOTHI, T) Cylb(dara HATpuUs

Tema 3.2. PU3UKO-XHUMHYECKHE CBOWCTBA HEOPTAaHMYECKHUX BeIeCTB
[TpoBepsiembie pe3ynbraThl 00ydenus- JIP04, JIP0§, MP03, MP06, MPO7, ITP03, ITP04, TTP06, ITP09

1. Hanucarb ypaBHEHUS XMMHUYECKHUX PEAKIMii, a K OyKBaM I ¥ ]I COCTaBUTh HOHHbBIE (POPMBI:

a) H2S04 + Mg 6) Na20 + HBr B) H2SO3 + CaO r) CaCOs + HCI 1) AICIs + AgNOse) Ba(OH)2 +
SiO2

2. OcyIecTBUTh NEPEXO0/Ibl: KA ~ OKCU Kalus  THIPOKCH]I Kaaus " cynb(aT Kaus

3. 3agaua: CKOJBKO KI' HATpUs MOTPeOYyeTCS JJIs PEaKIMH B3aUMOJCUCTBUS ¢ 16 K cephl,
conepkarieit 25% mpumeceii, ecinu cxema peakuuu: Na + S » NapS

4. CKOJBKO KI' HATpUsl MOTpedyeTcs A peaKklUH B3auMOJEHCTBHUS ¢ 16 KI cepbl, cofeprKalien
25% mpumeceid, eciiu cxema peakiuu: Na + S NapS

Tema 3.3. UneHTU(UKAIMSA HEOPraHNYECKNX BelIeCTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, JIP07, MPO1, MPO03, TTP0S, ITPOS, ITP09

1. Hamumcatp xumMuueckue GopMyJIbl BEIECTB, HAXOIAIINXCS B TPEX KOJI0aX, €CIH:
A. pactBOp U3 nepBoi KOJOBI OKpAIIMBACT IUIaMsl B JKEJTHIH, a U3 BTOPOH - B (PHOJIETOBBII
[BET;



B. npu marpeBanuum oOpasia u3 Tperbeit Kososl ¢ NaOH mosBuiics 3amax aMMuaka,

C. npu npunmuBanuu pactBopa AgNO3 Bo Bcex o0paslax BBINATU OCaJKH OEJoro IBeTa,
npuyeM B o0paslie U3 TpeTbei Ko0bl 0caZ0K pacTBOPUIICA IPU A0OABICHUH BOJIBI;

D. no6asnenue pactBopa BaClz cioco6cTBOBasIO BBINAIEHUIO OENIBIX OCAAKOB B 00pa3max
13 BTOPOM M TpeThel KoJI0;

E. npummBanue pactBopa HC1 mpuBesno k OypHOMY BBIIEICHHUIO ra3a B 00pasiie U3 BTOpon
KOJIOBI, IPUYEM 3TOT I'a3 BbI3Baj noMyTHeHue pactBopa Ca(OH)2.

OTBeT MNOATBEPAUTH YPAaBHEHUSMHU COOTBETCTBYIOIIMX pEAaKUUH B MOJIEKYISIPHOH U
MOJIEKYJISIPHO-UOHHOH (popme.

2. OmnpenenuTthb, B KAKOW MMEHHO KOJI0€ COACPIKUTCS KAK0€ U3 YKa3aHHBIX BEILECTB.

B derpipex kosbax 0€3 STHKETOK COJEPXKATCA PACTBOPBI CIEAYIOLIMX BEIIECTB: COJIHOM
KHCIIOTHI, XJopuaa Oapus, cyibdara kamus, ¢ocdara kamus. Vcrnonab3ys TOMOIHUTEIHLHO PAacTBOP
AgNQs, onpenenuth, B KakOii UMEHHO KOJO€ COAEPIKUTCS KaXJ10€ M3 YKa3aHHBIX BewiecTB. OTBeT
NOJTBEPANTH YPABHEHUSMH PEAKIMil B MOJICKYJISIPHON U MOJIEKYISIPHO-UOHHOH (hopme.

3. OnpenenuTs coCTaB COAECPKUMOTO BTOPOM U TpeThel mpoOoUpok

B naTe mpoOupok, comepkammx pacTBOpsl xiopuaoB Kamus, meau (I1I), Gapusi, amroMuHus u
xenesa (II1), nobasunu pactBop NaOH. Ykasarh, B KakuX UMEHHO MPOOUPKAX HAXOAUJIUCH JIaHHBIE
COJIM, €CITU B IIEPBOI MPOOHPKE BBINAT 0CAJOK OENOro I[BETA, B YETBEPTOH - TOITYOOTO 1IBETA, B MSATOH -
Oyporo 1iBeTa, a BO BTOPOil U TpeTbelt ocasika He 00pa3oBanock. [Ipu momoly kakoro peareHTa MO>KHO
OIPEAEIUTh COCTAaB COAEPKUMOI0 BTOPOM U TpeTbel mpoOupok? OTBET MOATBEPAUTH YPABHEHUSIMHU
COOTBETCTBYIOIIMX PEAKIUN B MOJICKYJIIPHON M MOJIEKYJISIPHOMOHHOU (hopMme.

4. VYxa3arb, B KAKOW UMEHHO ITPOOUPKE HAXOUTCS Kax/as COJlb
B mare mpoOGupok, conepkammx pacTBopbl cyibdaroB Hatpus, mapranma (II), memu (ID),

amomunus 1 xpoma (III), no6asunu pacteop NaOH. Vka3arh, B Kakoii UMEHHO MPOOUpPKE HAXOAUTCS
KaX</1asi CoJIb, €CJIM B UETBEPTON MPOOUpPKe BhINAI 0CAJOK IoIy0o0ro 1{BeTa, B TPEThel - CHHEBATO-CEPOTO
1[BETa, B MEPBOIl U MATOI MpoOupkax - OEIoro 1BeTa, MPUUYEM O0CAIOK B MATOM MPOOUpPKE PACTBOPUIICS
npu no6asnennn n36sITka NaOH, a Bo Bropoii npoOupke ocajaka He 00pa3oBaiock. OTBET MOATBEPIUTD

YpaBHCHUAMU COOTBCTCTBYIOIIUX peaKHI/Iﬁ B MOJ'ICKyJ'IprHOﬁ 151 MOHeKYHHpHO'HOHHOﬁ (I)opMe.

Pa3nen 4. CTpoeHue u cBOiicTBa OPraHNYecKMX BellecTB

Temad.1. Knaccudukanus, cTpoeHre U HOMEHKIATypa opranndeckux BeuiectB [IpoBepsiemble

pe3ynbTaThl 00yuenus- JIPO7, MP03, MP06, MP13, MP14, I1P02, ITPO3, ITP04, ITP11, I[TP12

1. Kakue BelecTBa Ha3bIBalOTCS OPraHUYECKUMU?

2. Ha KOHKpEeTHBIX TpUMEpax MOSICHUTE, YTO TAKOE H3OMEPHs?

3.Uem oTiinyaeTcs CTpYKTYpHAsi U30MEPHS OT IPOCTPAHCTBEHHOM?

4.Yto noxpaszymesan A. M. byTtinepoB noJy XMMU4YECKUM CTPOCHHUEM BeEIecTBa?

5.Ha3oBute kucinopojocoaepxkamue ¢GyHKUMOHaIbHbIE rpynmbl. [IpuBenute mpuMepb

COEMHEHHH, COIEPKAIUX ATU TPYIIIIbI.

6.HpI/IBCIlI/ITe NpuUMEp a30TCOACPIKALICTO AIUKINYCCKOI0 COCOAUHCHUA. Hanwumure ero

CTPYKTYpHYIO hopMyITy.
7. Hanummute cTpyKTypHBIE (POPMYIIBI COETMHEHUN, Ha3BaHUS KOTOPBIX: a) MPOIMeH; 0)
MEeHTHH-1; B)2-MEeTWINEHTaH; I') IponaHalib; 1) MIEHTHUH-2; €) MPOMaHoBask KUCIO0Ta

Tema 4.2. CBoiiCTBa OPraHUYECKUX COCIUHEHUI
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP0S, MP02, MP03, MP15, ITPO1, TTP06, ITP10, TTP11, ITP12

1. Pacmudpyiite ciaeayoomyro 1Menoyky npespamenuii. HazoBure coenunenust A, b, B: atan +

Cl2——A +Na b+ Br2 B
2. KaKI/Ie COCAUHCHUS MOFyT 6BITI> HOJ‘Iy‘IeHBI KaTaJIUTUYCCKHUM OKHCICHHUECM MCTAaHA B
pa3ianuHbIX ycaoBusax?. Hanumure ypaBHEHUS COOTBETCTBYIOLIUX PEAKLIUI



3. [Ipemyioxute crocod moiydeHusI2-Xaopnpornana u3 1-xmopnpomnana. Hanmummre ypaBHeHHs
COOTBETCTBYIOLIUX PEAKIIUH.

4.1lpemnoxure crnoco0 OYMCTKM 3TaHa OT mpuMecedl »TuieHa. Hanumure ypaBHeHUs
COOTBETCTBYIOLIUX PEAKIIUH.

5. [Ipemnioxkure crnocoObl MOMy4YeHUsS aleTUieHa M3 HEeOpraHuveckux BemecTB. Hamummre
YpaBHEHUSI COOTBETCTBYIOLIUX PEAKIIUH.

6. I1pu B3aumopeiictBuu Oyraauena-1,3 ¢ GpoMoM BO3MOKHO 0Opa30BaHUE Pa3HBIX COCTMHEHUH,

YTO 3TO 33 COEAUHEHUSA?

7.Kakue apomaruueckue YrJIeBOAOPOIbI MOTYT 0Opa3oBaThCsl MPH AETUIPOLMKIN3ALUN H-
oktaHa? YUrto 3T0 3a coeJUHEHUSI?

8. CocTaBbTe ypaBHEHUS peaklUU MOITYYeHUs MeTHI(hopMHuaTa —CII0XKHOro 3upa MeTaHoma u
MYypaBbUHOMN KUCJIOTHL. B KakuX ycIOBHSX ClelyeT MPOBOIUTH 3Ty PEaKIUI0?

Tema 4.3. UnenTudukanus OpraHm4ecKnX BelIeCTB, UX 3HAYeHHE M NPHUMEHEHHEe B
OBITOBOI U MPOU3BO/ACTBEHHOI 1eATEJIbHOCTH YeJIOBEKA.
[TpoBepsiembie pe3ynbTathl 00yuenus- JIP03, MPO1, MP03, MP08, MP13, MP14, I1P01, ITP07, ITP09,
I1P11, ITP12

1. B Hamewm pacnopskeHUM HMEETCsl ra3oBasi TOpejika U Habop peakTUBOB:1) BOJHBIM
pactBop NaOH; 2) paz6aBnennas H2SO4;3) Boausiii pactBop NaxCOs ;4) Boanbliit pactBop KMnO4
5)0opomHas Boja; 6) BoaHbIH pacTBop CuSO4 ;7)aMMuavHbIN pacTBOp OKCHIa cepedpa; 8)Boja.

B nByx mpoOupkax coziepkaTcs cleAyollre BeecTBa:

1 BapwuaHT: a) OeH30lHAs KUCIIOTA; 0) aHWINH

2 BapHWaHT: a) TJII0K03a; 0)caxapo3a;

3 BapuaHT: a) TI0K03a; 0) MINIEPHH.

4 BapuaHT: a) yKCyCHasi KUCJIO0Ta; 0)3TUIOBBII CIIUPT.

S5 BapuaHTt: a) hopMasivH; 0) FTHIOBBIN CIUPT
C noMoI1pI0 MUHUMAaJIBHOTO YHCIIa peareHTOB (yKa3aHHBIX B Hayajie paboThl) ONpeeUTe COJAePKUMOe
KaKI0W u3 mpobupok. Hanummre ypaBHEHUS COOTBETCTBYIOLIUX PEAKITUH.

Paznen. S. KuHerndeckme MW TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH IPOTEKAHHUA
XHMHYECKMX peaKkuuid.

Tema 5.1. CkopocTh XUMHUYECKUX peaklnuil. XMMHUYECKOE PABHOBECHE.

[IpoBepsiembie pe3ynbTaThl 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MP0O7, MP15,
ITPO8, ITP09

1. Kakyio BenmuunHy Ha3bIBalOT TEMIIEPATYPHBIM K0P PUIIEHTOM?

2. Kaxkue BemiecTBa Ha3bIBalOTCA KaTaln3aTopamu?

3. Kak Ha3bpIBaroTCsi OMOJIOTHYECKHE KaTaTH3aTOPhI?

4. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh peakiuu 2A + B>A2B, eciau KOHIIEHTpalKIO BEIIeCTBa
A yBenu4uTh B 2 pasa, a KOHIIEHTpaluIo BeniecTBa B ymenbpmuts B 2 paza?

5. Tloyemy ckoponopTsmuecs NPOAYKThI XpaHST B XOJIOAUIbHUKE?

6. ITloueMy Ha MyKOMOJIBHBIX 3aBO/IaX WHOT/Ia IPOUCXOIST B3PHIBHI?

7. Tlouemy >XuAKM OCH3MH M 3TAHOJ TOPAT CIIOKOWHO, a Mapbl 3TUX BEIIECTB B CMECU C
BO3/1yXOM B3PBIBArOTCA?

8. Kaxkwue peakiuy Ha3pIBatOTCs HEOOPATUMBIMU?

9. UYro Ha3pIBaeTCS XMMHYECKHM PAaBHOBECHEM?

10. B kakyro CTOPOHY CMECTHTCS XHMHYECKOe paBHOBecue cucreMbl AB< > A+B, ecmu
NmoBLICUTE Temneparypy Ha 30°C? TemmneparypHble KO3(GGUIMEHTH MPSAMON M OOpaTHOW peaKIluit
COOTBETCTBEHHO paBHbI 2 U 3.

11. B xakoMm HampaBJICHWH CMECTUTCS XHUMHUYeCKoe paBHOBecue cucteMbl 2CO + 2H>CHa+
COg, ecnu KOHIIEHTpAIMX BCEX BEUIECTB YMEHBIIUTH B 2 pa3za’?



Pa3znen 6. PacTtBopbl

Tema 6.1. IlonsiTue 0 pacTBopax
[TpoBepsiembie pe3yibTaThl 00yuenus- JIPO1, JIP02, JIPO3, JIPOS, JIP06, MP03, MP04, MP14,
I1P07, ITP10, ITP11

1. Kaxoit pacTBOp Ha3bIBaeTCs HACHIIIICHHBIM, HEHACHIIIICHHBIM?

2.YT0 Ha3bIBAETCS PACTBOPUMOCTHIO BEIIECTBA?

3.YTo Ha3bIBaETCA MAacCOBOM JI0JIEH paCTBOPEHHOIO BEIIECTBA?

4. Kakas 1mocienoBaTeIbHOCTh PUTOTOBIICHUSI pacTBOpa?

Pazgen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM 1eSITEJIbHOCTH YeJIOBEKA

Tema 7.1. Xuimus B ObITY U IPOU3BOACTBEHHOH JICATEILHOCTH YEIOBEKA
ITpoBepsiembie pe3ynbrarhl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP0O5, MP0S, MP17, MP18, TTP02,
[1PO6, TTP09, ITP11, ITP12

1. JlokaxwuTte, yTo 6€3 XUMUU HEMBICIUM COBPEMEHHBIN OBIT UeIOBEKa.

2. Kakyro pons urpatot Butamuabl? Ka ux npumensaTs? Kak coxpaHsITh BUTAMUHBI B ITHIIE?

3. Uro rakoe CMC? Kakue npenMyIecTBa ¥ HeJJOCTATKH UMEIOT OHH IO CPABHEHHIO C MbLTAMH?

4. Kakue uucrsime M MOMOIIME CpPeACTBAa Bbl HCIONb3yeTe B ObITY? KakoBbl OCHOBBI MX
Haubosee 6€301acHOro NPUMEHEHUs?

5. Pacckaxure o OBITOBBIX NECTHLMIAX, KOTOpPbIE BbI NMPHMEHsETE J0Ma, Ha Jaye MM Ha
npuycageOHoM yyactke. KakoBbl mpaBuiia nux 6€30MacHOr0 IpUMEHEHHUs?

6. Xumus u KkpacoTa (poJib XUMUHU B KOCMETHKE).

5.2 Tembl pedepaToB

Tumnsl XUMHYECKOM CBS3H

3HavYeHHE PaCTBOPOB B )KU3HU U TEXHUKE

YcerpaHeHue )KeCTKOCTH BOJIbI HA IPOMBIIUIEHHBIX NPEITPUATUAX
Hcnonbs3oBanre MUHEPATBHBIX KUCJIOT HA MPEANPUATUIX PA3TUIHOTO MPOPUIIST
[ToBapeHHas cOJIb KAaK XUMUYECKOE ChIPbE

buoTtexHonorus U TeHHAass UHXKEHEPUS - TEXHOJIOTUH

CoBpeMeHHbIe METOBI 00e33apaKUBaHUS BOJIbI

3ammTa 030HOBOTO SKpaH OT XUMUUYECKOT0 3arps3HEHUS

Nk wNE

5.3 IIpuMepbl TeCTOBBIX 3aJaHUI

BxoaHoii KOHTPOJIb.

IIpumeuanue. [IpenogaBarens onpenenseT KOJINIECTBO BOIPOCOB U3 MPEATIOKEHHBIX.
Bapuant nepsblii

. DnextpoHHas (opMyIia BHEUTHETO SHEPTETUYECKOTO YPOBHS aTOMa KPEMHUS

V2 A\o J 4 iumz aXn2n4
1) 3s3p; 2)3s3p; 3J)dsdp; 4)4sdp.

2. Xumudeckas cBsi3b B Mojiekyie NHa:
1)  woHHas; 2)KOBaJCHTHAS MOJIAPHAS; 3)MeTaJUInYecKasi;4)KOBaJICHTHAS HETIOJIIPHASL.
3. Hambonee sipko BeIpakeHHBIE HEMETAIUTMYECKHE CBOMCTBA TIPOSIBIISICT:
1) Si; 2)C; 3)Sn; 4)Ge.
4.0xcunpl pochopa (V) ¥ HUHKA SBISIFOTCS COOTBETCTBEHHO:
1)  KHUCIIOTHBIM U OCHOBHBIM; 2)OCHOBHBIM M KHCJIOTHBIM; 3 )KUCIIOTHBIM U aM(OTEPHBIM;
4)OCHOBHBIM ¥ OCHOBHBIM.
5. K peakuusam 3amenieHUsI OTHOCUTCS PEAKIIUS:
1)  2Na+ O2=2Na20z2; 2)CaCOz = CaO + CO2T; 3)NaOH + HCI = NaCI + H20; 4)Zn +
H2S04=2ZnS04 + H2T
6. BemecTBa, KOTOpBIE MPU ITUCCONMALNN O00Pa3yIOT B KQUeCTBE aHHOHOB TOJIBKO THAPOKCHUI-UOHBI,
SABIISIOTCS:



1)xucnoramu; 2)CpeTHUMH COIAMU; 3)IIeIo9aMu; 4 )KUCIBIMU COJISIMH.
7. CymMma k03¢ duimeHToB nepen GopMynaMu HEIEKTPOIUTOB B YPAaBHEHUH PEaKIIUU
Fe + 2HCI(p-p) =FeClz2+ IF" paBna: 1)2; 2)3; 3)4; 4)5.
8. CymMmbl Bcex KOA(PHUIMEHTOB B MOJHOM M COKPALICHHOM MOHHBIX YPaBHEHHAX PEAKIUH MEXKIY
pacTBopamH cynb(aTa HaTpHs U XJI0pHIa Oapusi paBHbI:
DI1u3; 2)I11us; 3)9u3;, 4)9us.
9. CokparieHHOE HOHHOE ypaBHEeHHE peaknun Mg + 20H- Mg(OH)2, cooTBeTCcTBYET
B3aUMOJICUCTBUIO:
1) pactBOpa COJIM MarHusi CO MIEJI0YbIO;
2) HepacTBOPHMOW COJM MarHus CO IIEI0YbIO;
3) pacTBOpa COJM MarHus ¢ HEPACTBOPUMBIM OCHOBAHHEM;
4) HepacTBOPUMOI COJIM MarHusi C HEPACTBOPUMBIM OCHOBAHHUEM.
10. Peakius HOHHOTO OOMEHA UJET /10 KOHIIA B Pe3ybTaTe BbIJCICHUS T'a3a MPU B3aUMOACHCTBUU:
1)Cu(OH)2 ¢ H2S04; 2)KOH ¢ Zn(NOs3)z2; 3)Ca(HCO3)2 ¢ HCI; 4)Na2COs ¢ CaCF.
I1. B cxeme npeBpanieHuit
1 2 3 4
N2-->NH3-* NH4Cl ----* NH3 —-*N2
MOBBIIIEHHAs TeMIIepaTypa He00X0ArMa JIJIsl IPOBEACHUS PEaKIIUIi:
11,23; 2)1,34; 3)1,24; 4)234.
12. KapOoHar - HOHBI MOKHO OOHAPYKUTh BOJHBIM PACTBOPOM:
1)xsopoBoaopoa; 2)xmopuaa HaTpus; 3)ruapokcuaa Hatpus; 4)cynbhara aMMOHUS.
13. C nHamMeHbIIeH CKOPOCTHIO P KOMHATHOH TeMIepaType MPOTeKaeT PeaKIus
1)Fe u Oz; 2)CaCOsz u HC1(p-p); 3)NaOH(p-p) u H280a4(p-p); 4)CuSOas(p-p) u NaOH(p- P).
14. Xumuueckoe paBHOBECHE B CUCTEME
PeO(t) +Ha(r)" Pe(t) + H20(r) — Q cMecuThCs B CTOPOHY MPOAYKTa pPEAKIHH TPU:
1)OBBIILIEHUN  JaBJICHUS;  2)MOBBIIIEHUU  TEMIIEpaTyphl;  3)IOHWKEHUH  JIaBIICHUS;
4)1CTIONb30BAaHUM KaTaIn3aTopa.
15. Cynbdat xkanblust OTHOCUTHCS K KJIaccy:
1)okcuaoB; 2)ocHOBaHMIA; 3)coeii; 4)KUCIOT.
16. Kak uzmensiercs paguyc aroma B pany Li - Na -K?
1)He u3MeHseTcs; 2)cHavalna yBeTUIUBAETCS, TOTOM YMEHBIIAEeTCs; 3)yMEHbIIAeTCs;
4)yBennurBaeTCs.
17. Kaxoii U3 MeTassioB HE pearupyer ¢ BOJHBIM pacTBopoM cynbdara meau (II):
1)xxene30; 2)cepedpo; 3)onoBo; 4)HaTpHi.
18. Ilpu B3auMojelcTBUU C HEMETANIaMU METAIlJIbl TPOSIBIISIIOT CBOMCTBA:
1 )okucnurenbHbIe; 2)KUCIOTHBIE; 3)BOCCTAHOBUTENbHBIE; 4)OCHOBHBIE.
19. dopmyna BemiecTBa, 0003HAUCHHOTO «X» B CXEMe MpeBpaIleHuil:
P------ > X ->HsPOs4,
1)PH3;  2)CasP2; 3)P20s; 4)PCls.
20. ®docdar KAk MOKHO IMOTYIUTh PEaKkIiell HOHHOTO OOMEHA IPH B3aWMOICHCTBUU:
D)kanbuus ¢ pocopHOil KUCTOTOM; 2)okcuaa Kaiublus ¢ okcuaoM ¢ocdopa(y); 3)cynabdara
Kanp1us ¢ pochopHoit KucnoToii; 4)pocdara HATPUS C XJTOPUAOM KabIIHSL.
21. CeIpbeM IS OTYYSHHS KUCIOPOAA B MPOMBIIIIIEHHOCTH CITY)KHT:
1)6eptoneroBa conp KCIO3; 2)nepmanranat kainust KMnOg; 3)Bo3ayx; 4)nepokcu BOAOpOIa
H20o.
22.0npenennTe MacCOBYIO JOJTIO Jkelie3a B okcuje xkemesa(lll):
1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy Maccoit 1,6r coxrim B kucinopoze. Onpenenure o0bem okcuaa cepbl(I'Y), u3mMepeHHsbI npu
HOPMAaJIbHBIX YCIIOBHSX, KOTOPBIA 00pa30BaICs TIPU 3TOM:
D11,2n; 2)1,127; 3)112m; 4)0,1127.
24.0OrmpenieniTe MacCOBYIO JIOJIIO caxapa B pacTBOpeE, MOJIy4eHHOM pacTBopeHueM 10r caxapa B 190r
BozbI? 1)0,5; 2)0,1; 3)0,05; 4)2.



OTBeTHI
Bxoanoii kOHTPOJIb MO XMMuM 1 kKypc BapuaHnt nepBblii

Ne Bompoca (1 2 3 4 5 6 7 8 9 (10 11 12
OtBeT 1 2 2 3 4 3 1 1 13 2 1
Ne Bompoca (13 14 15 16 17 18 |19 20 21 |22 23 24
OTtBer 1 2 3 4 2 3 3 4 3 4 2 3

Bxoanoii koHTpoIb M0 XuMuM 1 kypc Bapuant Bropoii
1 2oromn
28 Bh2nN 4

.AnekTponHas popmyia atroma 1s 2s 2p 3s 3p . XuMudeckuii CHMBOJ U (pOpMyJia BOJIOPOTHOTO
COE/IMHEHUS 3TOTO JIEMEHTA!
1)C u CH42)Si u SiH4; 3)O u H20;
4)S u H2S.

2. XuMHUYECKas CBSI3b B OKCUJE JTUTHUS:

1)uoHHas; 2)KoBajieHTHas MOJISIpHast; 3)MeTauInueckas; 4)KOBaJeHTHAs HEMOJIpHAs.
3. B manbIx meprogax mepruognuecKoi CUCTEMbI XUMUYECKHX AJIEMEHTOB C YBEIIMYCHUEM 3apsia siaep
paxuychbl aTOMOB:

1)yBesnnuuBaroTcs; 2)U3MEHSIIOTCS IEPUOUYECKU;

3)ymeHbIaloTcs; 4)He U3MEHSIOTCSL.
4. ®opMysbl OCHOBHOTO M KHCIOTHOT'O OKCHJIOB COOTBETCTBEHHO:

1)FeO u BeO; 2)CaO u CIOs; 3)RP205u CO2; 4)SOs u CaO.
5. Koadbdumuent nepen dbopmynoil BOCCTAaHOBUTENSI B YPaBHEHWU PEAKIIUU TOPECHUsI ATIOMUHUS B
KHCIIOpOJIE:

1)1, 2)2; 3)3;, 4)4.
6. BemecTBa, KOTOpbIE NP AUCCOLMAIMUA 00pa3ylOT TOJIBKO KaTHOHBI MeTalja M THIPOKCHI-UOHBI,
SIBIISTFOTCSL:

l)kucnoramu; 2)consimu; 3)menodamu; 4)amboTepHBIMUA THAPOKCHIAMHU.
7. Jlamriouka mpuOopa JUIst UCTIBITAHUS BELIECTB HA DJIEKTPOIPOBOIHOCTD 3aTOPUTHCS MTPH TOTPYKEHUH
3JIEKTPOIOB B!

1)consiHyI0 KUCTIOTY; 2)xnopun Kamus (KpucrT.); 3)oxkcun xenesza(lll);
4)IMCTUIITNPOBAHHYIO BOJY.
8. CymmbI Bcex K0A((UIIMEHTOB B TIOJHOM W COKPAIICHHOM MOHHOM YPaBHEHHSX PEAKIMHA MEXITy
pacTBOpamH cyib(haTa IMHKA U HUTpaTa Oapusi paBHBI:

1)9u4d; 2)10u3; 3)I12u4;4)12u3.
9. CokpaiieHHOEHOHHOEe ypaBHeHue peakiun:  Ca»  + 804> =CaSO4  COOTBETCTBYET
B3aMMO/ICHCTBUIO B PACTBOpPE:

1)CaCl2 ¢ BaSOs4; 2)CaClzc Na2SOs4; 3)Ca ¢ Na2S04; 4)CaCOs ¢ H2S0a.
10.0Ocanox obpasyercst ipy B3aUMOJICHCTBAN pacTBOPOB xiopua xxenesza(ll) u:

l)runpokcuna Hatpus; 2)cynbdarta HaTpus; 3)coassHON KucnoThl; 4)autpara meau(Il).

11.TIpu xoMHaTHOM TemnepaType OyayT B3auMOI€HCTBOBATh:

1)N2wu H2; 2)N2u O2; 3)Zn u H20; 4)Na u H20.

12. CocraB comr(NH4)2SO4 MOKHO yCTaHOBHTH, HCITOJB3YS IBA PACTBOPA, COJACPIKAIIHE
1VATT" 24 AX/ATT- 11+ 2+ 2- TA 2+

nonsl: 1) OH u Ba ; 2)OHu H ; 3)CI- u Cu ; 4)CO3 uBa.
13. C HauOomblieil CKOPOCTHIO MTPH KOMHATHOM TEMIEPAType MPOTEKAST PEeaKIIHs MeXKIY:
1HCX (1%p-p) u AgNO3 (1%p-p); 2)HCX (1%p-p) u CaCOs; 3)HCX (5%p-p) u Zn;
4)HCX (5%p-p) u Mg.
14. Xwumunueckoe paBHoBecue B cucteMe: CO2(T) +C(1) *2CO(r)— 173 xJIx CMeIIaeTcs B
CTOPOHY MPOAYKTa PEAKINH MPU:



1 )rioBBIIICHUH 1aBJICHUS; 2)OBBIIIEHUH TEMIIEPATYPHhI; 3)TOHUKEHUHN TEMIIEPATyphI;
4)UCnoJIb30BAaHUU KaTalu3aTopa.
15. T'uapoxcua Kanblusi OTHOCUTBCS K Kiaccy:
1)okcuoB; 2)ocHoBanwmii; 3)coiieit; 4)KUCIIOT.
16. Kak u3MeHSIOTCS KMCIOTHBIE CBOMCTBA BBICIIMX OKCH/IOB CjI€Ba Hampaso B psaay AX-Si-P?
1)He U3MEHAI0TCS; 2)CHAaYala yBEJIMYUBAIOTCS, IOTOM YMEHBIIAIOTCS; 3)yMEHbIIAKOTCS;
4)yBeTMIUBAIOTCS.
17. Kakoif U3 MeTasIoB HE pearupyer ¢ BOJHBIM pacTBOpoM cyibdara meau (XX):
1)xxene30; 2)30510T0; 3)0JI0BO; 4)HATPHUH.
18. Ilpu B3auMoOJeicTBUU C METAJUIAMU HEMETAJUIBI POSIBIISIOT CBOMCTBA:
1 )okucnuTenpHbIe; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIBHBIC; 4)OCHOBHBIE.
19. ®opmyna BemecTBa, 0003HAUEHHOTO «X» B CXEME MPEBPAIICHUI:
+H2 + HCI
FeO----- > X ------ >FeCXo:
1)Fe203; 2)FeClz; 3)Fe; 4)Fe(OH)-.
20. T'mapoxcun nuHKa 00pa3yeTcs Npy B3auMOJICHCTBUN:
l)okcuaa HUHKA C BOJAOH; 2)OKCcHIa IMHKA C THAPOKCHAOM HATpus; 3)XJIOpHAA IMHKA C
ruapokcuaoM meau(Il); 4)xmopuaa uuHKa(p-p) ¢ THAPOKCUIOM HATPUA(P-p).
21. B npOMBIIUIEHHOCTH CEPHYIO KHCIOTY MOTY4YaloT MOTJIOUICHHEM:
1)SO3 Bomoit; 2)SO3 pacTBOpOM cepHOU KUCIOTHI; 3)SO2 B0, 4)SO2 pacTBOpoM
CEPHOU KUCIOTHI.
22.0Onpenenure MaccoByIo 0ito Meau B okcuae meau(1l):
1)0,8; 2)0,9; 3)0,11;  4)0,14.
23.Macca ra3oo0pa3HOro BOAOPOAA, KOTOPBIM BBIACTUTCS NMPH PAaCTBOPEHUU 4,5 T aIIOMUHUS B
COJISTHOM KHCIJIOTE COCTAaBHT:
1)0,2r;  2)0,3r;  3)0,4r;  4)0,5r.
24.0mpenienuTe MaccoBYIO JIOJIIO COJIM B pacTBOpe, MOJy4eHHOM pacTBopeHueM 20r comu B 140r
BOJIBI?
1)0,05;  2)0,125; 3)0,25; 4)0,30.
OTBeTnI
BxomHoi KOHTPOJIb MO XUMHHU 1 Kypc
Bapuanr BTOpou

Ne Bompoca |1 2 3 4 5 6 7 8 9 10 11 12
OTtBeT 4 1 3 4 4 3 1 2 2 1 4 1
Ne Borpoca |13 14 15 16 17 18 19 |20 21 22 23 24
OtBeT 1 2 2 4 2 1 3 4 2 1 4 2

5.4. 3agaHus npakTHYeCKUX padoT
Pa3nes 1. OcHOBBI CTpOCHHSI BelecTBa

IIpakTyeckas padora Nel. «CocraBiaenue XuMuuecKux Gopmy. IBYXaTOMHBIX COeIMHEHMI
(oxkcuaoB, CyJab(pUI0B, TMAPUIOB U T.II.) U IPYTUX HEOPraHUYECKUX COeUHEHUI 0TAeJIbHbIX
KJIACCOB € MCNO0Jb30BAHME XMMHUYECKOH CUMBOJMKHA M HA3BAHUM COeAMHEHHUH 110 TPUBHAJIbHOMI
HOMeHKJaType U Me:xkayHapoaHoi [IUPACy.

Hean: CoBepiieHCTBOBAHUE YMEHUN COCTABIISATH (POPMYIIBI OMHAPHBIX COSAMHEHUHN, Ha3bIBATh UX,
3aKpEeMUTh OHATUS «CTEMEHb OKUCIICHU», «ONHAPHBIE COSTUHEHUS;

3aganue 1.



BapuanTt 1 Bapuant 2

1. Ompenenute CcTENEeHU OKHUCICHUS aTOMOB
XUMUYECKUX  DJIEMEHTOB B  COCIMHECHUSX,
dopmyiel kotopsix ICO, AKO3, H20s, \asP.

1. Ompenenure CTENEHU OKHCICHUS aTOMOB
DIIEMEHTOB B COCAMHCHHSIX, (POPMYIBI KOTOPBIX
SiO2, NepO, R2S, TIBr. IlpuBemute Ha3BaHUS
Ka)KJIOI'O U3 BEIICCTB.

2. Kakast u3 cenyrommx (popMyl cooTsercTByer|2: BPlOepuTe dopmyiy oxcuna mapranua (IV):
okcuy asora (I1): M110, MI11,07, MI1Bb4, MIIOs.

W, N”s, Nfy, VC)?

3. Hanumure ¢hopMysbl BEIIECTB: a) OKCUAA METU

3. Harumure hopmysisl BemecTs:
(II); 6) oxcuna HaTpus.

a) okcuaa cepsl (IV) 6) okcuna cepsr (V).

3aganue 2. CoctaBuTh GopMyny OMHAPHOTO COCTUHEHUS ATFOMUHHUS C YTIIEPOIOM.
3ananme 3. Hazsarte BemectBa: NaCl, MgS, KH.

3ananue 4.Haiinu crenenp okuciienus xjaopa B coenuHeHuu Clo0.
BoiBoa mo padore.

IpakTnyeckoe 3anATHEeNe2.XapaKTepUCTUKA 3JIEMEHTA IO €ro MOJOXEHUIO B MEPUOAMYECCKON
cucteme JI.M1. MenaeneeBa

Hean: XapakTepu3oBaTh XUMUUYECKHE JIEMEHTHI B COOTBETCTBUH C MX IMOJOKEHUEM B TIEPUOTUIECKOM
cructemMe xuMuueckux aemeHToB [[.1. Menpaeneesa o miany.

ILnan XAPaAKTEPUCTUKH IJIEMEHTA

1) HasBanue snemMeHTa;

2) XUMHYECKHUIl CHMBOJI;

3) TlopsakoBblii HOMED;

4) AToMHas macca,

5) Howmep nepuona;

6) Homep rpymiibl, BU] MOATPYIIIIHI;

7) 3apsina siapa aToMa,

8) Uwcio mpOTOHOB H HEHTPOHOB,;

9) OOmiee YUCIIO IEKTPOHOB;

10) DnextponHas Gopmyia;

11) Meramt uian HEMETAILT;

12) Beicmmii OKCHI, €r0 XapakTep;

13) BogopoaHoe coenmuHeHHE (€CITH eCTh);
14) T'uapokcuj, ero Ha3BaHUE U XapaKTep;
15) VBenuuenwue paauyca aroma (B meproje u A-rpyrre)

Bapnanrl. J[aTe XapakTepUCTUKY DJIEMEHTOB C MMOPSAKOBBIMU HOMepamu 13,21
Bapnanr 2. /IaTh XapakTEpUCTHKY 3JIEMEHTOB € OPSIKOBBIMA HOMepamMn 15,23

Bapuant 3. JlaTh XapakTepUCTHUKY 3JIEMEHTOB C MOPSIKOBBIMU HOMepamMu 17, 25

Paznea 2. Xumuyeckue peakumu

IIpakTyeckoe 3anaTHe Ne 3«TUIBI XUMUYECKUX PEAKIUIIN.

Heas: Knaccupuuuposars peakiuy Mo ciaeIyonuM NpU3HaKaM: YUCIly U COCTaBy UCXOIHBIX BEILECTB
U TPOAYKTOB pCakKnnn, HN3MCHCHHIO CTENCHEH OKHCIICHHUS XUMHYSCKHUX 3JICMCHTOB, O6paTI/IMOCTI/I


https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html

IpoIiecca, Y9acTHIO KaTajnu3aTopa, TeIIoBoMy ddekty
Bapuanr 1.

1) H2+N2<==>NH3+Q

2) Al +Fe203 —> A12C3 +Fe+Q

3) CaC03->Ca0+C02-Q

4) NaOH + H2S04 -> Na2S04 + H20 + Q
BapuanTt2.

1) KCIO3—>KCI+02-Q;

2) N2+02<>\0-Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3;
4) Fe+H2S04 —> FeSO4 + H2 +Q
Bapuanr 3.

1) FeCI3 + AgNO3—> AgCl + Fe(NO3)3;

2) SiO2+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 - Q;

4) SO2+02—>S03+Q

HpaKTH‘IECKOG 3anaTue Ned. «Pacyértel mo YpaBHCHHUAM XUMHUYCCKUX peaKHI/Iﬁ C HCIIOJIB30BAHUEM
MacCChlI, 00BEMa (HOpMaJ'IBHBIC YCJIOBI/IH) Ia30B, KOJIMYCCTBA BCIICCTBA».

I_[e.m,: O3HAaKOMHTBCSI C OCHOBHBIMH 3aKOHAMH XHMHH H HAYy4YUTBCIA C HUX I[OMOIIbIO PCHIATh
QJICMCHTAPHLIC PACUCTHBIC 3a/1a1U.

OO6opynoBaHue: KaabKyJISTOPHI; IEPUOIUYECKAS CUCTEMa XUMUUYECKuX diemeHToB J[. 1.
Menpeneesa, Tabnuna « OCHOBHbIE XUMUYECKUE (OPMYJIBI;

Bapuanr 1.

1. Tlonb3ysich 3HaYEHUSMHU ATOMHBIX BECOB 3JIeMEHTOB U3 llepuoauueckoi TabMuUIbI, paccUUTaNTe
MoJIIpHYI0 Maccy (r/mMounb) st cneayroumx BemectB: NaF, N2, NaOH, SO2, Ca3(PO4)2 .Ckxonbko
MOJIEKYJI COIEPKUTCA B 1 MOJIE Ka)XKI0T0 U3 ITHX BEIIECTB?

2. CKoJIbKO MOJIEH KHCIOpoa coaepkuTcs B 128 T kucimopoa?

3. Ilpu rpo3oBBIX pazpsgax B atMochepe MpoucxoauT cieayromas peakius: N2 + O2 = NO2.
VYpasusiite peakiuto. CKOIBKO MOJEH KHCIOpoJa MOTpeOyeTcs UIsl TIOJIHOTO MpeBpaiieHus 1 Mo
azora B NO2? Ckoinbko 310 Oyzaer rpamMmoB kuciopoja? Ckosbko rpaMmmoB NO2 obpasyercs?
Bapuanr 2.

1. B crakan Hamwin 180 r Bozbl. CKOIBKO MOJIEKYJ BOJbI B cTakaHe? Ckonbko 310 Mojeit H20?

2. BpraucnuTe Maccy BEIIeCTBa, COOTBETCTBYIOIIYIO 6 MOJIb aTOMOB CEPHI.

3. B maccaxupckuii camoner mepes HayamoMm peiica morpy3uiau 200 kr mpoAaykToB (Macca 0e3
ynakoBku). Kak u3mMeHunaach Macca aBuanaiiHepa 1mocie Toro, Kak B IOJIETe MaccaXupaM MpeaioKuiIn
o0e1 1 Bce MPOAYKTHI ObLIH ChEJICHBI?

Bapmuanr 3.

1. Kpacusiii mopomok menu (6,4 T) cMemanu ¢ KeIThIM MOPOIIKOM cepbl (3,2 T) ¥ Harpenu.
[Tosryunny 4epHbI MOPOIIOK, HE COAEPKAIINM KPACHBIX KPYIMHUHOK MEAM U JKEJITOTO MOPOLIKA CEPHI.
KakoBa Macca noixyueHHOro yepHoro nopomka? Hanumure ypaBHeHHE peakiun

2. Kakoif 00beM Tpr HOpMaJIBHBIX YCIOBUSX (H.y.) 3aHUMAIOT 56 T ra3000pa3Horo azora?

3. Ilpu rpo3oBBIX paspsnax B armochepe MpOMCXOAUT cieayromas peakuus: N2 + O2 = NO2.
VYpasusiite peakiuto. CKOTBKO MOJEH KHCIOPoJa MOTpeOyeTcs sl TTOJIHOTO MpeBpaIeHus 1 Moms
azora B NO2? Ckosbko 3T0 OyaeT rpaMMoB kucioposa? Ckonbko rpaMmMmoB NO2 obOpazyercs?

IIpakTnueckoe 3ansaTHeNe 5.

Ieau. Ha mpakTtrke yOequTHCS B CYIIECTBOBAHUY THIPOJIN3a; COBEPIICHCTBOBATh YMEHHS HAOIIO1aTh
XUMHUYCCKUEC SABJICHHA, 00BACHATH Ha6JIIO,[[aCMBIe SABJICHHUA W PC3YyJIbTAThl OIIBITOB; PCIIATh
Ka4eCTBEHHBIC 33/1a4M; COCTABIIATh YPaBHEHHUS XUMHUYECKHX PEAKIMi MOHHOTO OOMEHa C y4JacTHEeM
HEOPraHMYECKUX BEIIECTB.



Bomnpocs! 115 1onycka K 1adoparopHoi padore

1. CoopmynupyiiTe 1eib MIaHUPYEMOTO

IKCIEPUMEHTA;

2. OOBsIcHHUTE, KAaKOH MPOIIeCC HAa3bIBAIOT THAPOJIM30M, KaKoi OH ObIBaeT?;

3. Kaxkoga posb rugponuza B mpupoe?
4, OObsCHUTE, KaKHWE CYIICCTBYIOT

CIIOCOOBI J0OKa3aTcjIbCTBa

HCOPTaHUYCCKUX U OPraHNYCCKUX BCUICCTB,
5. O6’B§ICHI/ITC, KaK COCTaBJIAACTCA YPAaBHCHUC ' APOJIN3a;

6. OOwscaure, uto Takoe pH? Kak 3aBu
Cpenbl pacTBOPA;

CUT I[&HHBIﬁ IoKa3aT€jib OT KHMCJIOTHOCTHU HJIM OCHOBHOCTHU

7.00bscHUTE X0/l BBIITOJIHCHUA SKCIICPUMCHTA IO PCHICHUIO KAYCCTBCHHBIX 3a/1a4;

8. Hepe‘{I/ICHI/ITe OCHOBHBIC AaCIICKThI
AIrpCCCUBHBIMUA pCarCHTaMu (I‘I/I,Z[pOKCI/II[ H

COOIOICHUST TEXHUKH OE€30MacHOCTH TMpu paboTe ¢

aTpus).

OGopy/noBaHHe U MOCya1a

PeakTHBBI

1. CtexiIstHHBIE TPOOUPKH

1. PactBop NaOH

2. HlTatuB s mpoOupox

2. PactBop Na2S0O4

3. PactBop A1CI13

4. PactBop Na2CO3

5. PactBop Cu(OH)2

6. KcoTHO-OCHOBHBIN MHIUKATOP

AJITOPUTM NPOBeaeHNs onbiTa Ne 1

Bonpocel 1 3agaHus

3amanue Ne 1. B Tpex mpoGupkax mon
HOMEpPaMU HaxOJATCS PacTBOPBl  Tpex
coJiel: XJOpHJa allOMHUHHUA, Cynbdara)
HaTpus, kKapOoHaTa Hatpus. He monb3ysce
NPYTUMH pEeaKTUBAMH, ONPEACTUTE COCTaB
KaX/1011 MPOOHPKH.

1. Jlatb  oObsicHEHHWE  MPOBEIECHHBIM
onbITaM. 2. COCTaBUTh YPAaBHEHUSI pEAKLUH,
[TPOTEKAIOIINX B npooupke B
MOJIEKYJISIPHOM U HOHHOM BUJAX.

AJITOPUTM NIPOBeJieHHs onbITa Ne 2

BOl'lpOCbl " 3a1aHUA

3aganue Ne 2. Uro mnpousonzer, eciu
OXJIaJUTh PacTBOp KapOOHaTa HATpUS WU
m00aBUTh K HEMY ruapokcus HaTpusa? 1.1.
Hanmute B mpobupky 1-2 M pactBopa
kapOonata  Hatpus. 1.2.  OmycTuTh
NpoOUPKYy B CTakaH C OYEHb XOJIOJHOU
BOJIOM mnu cHeroM. 1.3. ITpoBeputh cpeny
pacTBOpa  IpM  IOMOILIM  KHCIIOTHO-
OCHOBHOTO WHIuKatopa. 1.4. Jlo6aBuTh K
pacTBOpy KapOOHaTa HaTpus TUIPOKCH]

1.Kakoii MHAMKATOp JIydYIlle HCIOJIb30BaTh
IUJIs1 ONIpEeIeIeHUs cpelibl pacTBopa? 2.
COoCTaBUTh COOTBETCTBYIOLIUE YPaBHEHUS
XUMHAYECKUX PEAKLUN, B MOJIEKYJISIPHOM H
MOHHOM BUJaX.

HaTpHsl.

CYIICCTBOBAHUA THUAPOIU3A




AJIFOpI/ITM IMPOBCACHUS ONIBITA Ne 3 BOHPOCLI H 3a1aHUSA

Baganue Ne 3. IpoGnemubiii omsit. 1.1. Bl. CocraButhb COOTBETCTBYIOIIE
OIHY Hpo6HpKy C pacTBOpPOM cyj‘[},(baTaypaBHeHI/ISI XUMHWYCCKUX peaKHHfI, B
veau (II) mpunuTe pacTBOp TUIPOKCHIAMOJIEKYJIIPHOM U MOHHOM BHJIAX.

HaTtpusi. 1.2. Bo BTOpyro mnpoOHpKy C
pactBopom cynbdara menu (II) mpunuth
pacTBOp KapOonara HaTpus. 1.3. CpaBHUTH
[[BET 00Pa3yIOMUXCs OCaAKOB. 1.4.
OOpaTuTh BHUMaHKUE Ha BbIJCJICHUE ra3a B
onHOM w3 mpobupok. 1.5. Onpenenuts,
OTKYJla MOKET BBIACIATHCS 3TOT ra3? 1.6.
[IpoBepuTh KadyeCTBEHHBIM COCTaB Trasa
ropsmeil  sydnHkoil.  1.7.  OOBSICHUTH
[IPOUCXOJISIIEE SBJICHUE.

AJITOPUTM NIpOBeieHHs onbITa Ne 4 Bonpocel 1 3a1aHus
3amanue Ne 4. [Ipobnemusiii onbit. 1.1. K|
pacTBOpy XJIOpUJA AaNOMUHUSA TPUIUTH
pacTBOp KapboHAaTa HATPHSI.

1. OOBACHUTH TIPOUCXOAIIEE SBICHHE. 2.
COCTaBUTh COOTBETCTBYIOILIME YPAaBHEHHUS
XUMHYECKUX pEaKlUi, B MOJIEKYISIPHOM U
MOHHOM BHJax. 3. OTBETUTh Ha BOIPOCHI.
/11 dYero B MEIMIMHCKOM IIPAKTHKE
VCIIOJIb3YIOT PACTBOP IMUTHEBOW COABI IS
[10JIOCKAHUS MPU BOCTIAJIUTEIbHBIX
3abosneBaHusx ropia? KakoBa  poinb
runponusa B npupoze? Ilouemy pactBop
MbLJIA TICHUTCS B BOJE?

BoiBoabl.

[Ipoananu3upyiiTe COOTBETCTBHE TMOJYYEHHBIX pPE3yJIbTaTOB TUNaM Tuaponusza. (Cpaenaiite
COOTBETCTBYIOLIME BHIBOJBI.

ChopmynupyiiTe BEIBOIBI O 3aBUCUMOCTH THTIA THAPOIN3a U KUCIOTHOCTH CPEABI PACTBOPA.

Paspnen 3.CTpoeHue 1 CBOICTBA HEOPraHUYECKUX BEILECTB

I[IpakTuyeckoe 3anatue Ne6 Kraccudukamnus, HOMEHKIATypa U XHUMHUYECKHE (HOPMYIIBI
HEOPTaHWYECKHUX BEIIECTBY

YueOHasi meJib: 3aKpeNUTh 3HAHUS, YMEHUS, HaBBIKH MO KJIACCU(UKAIMUA, HOMEHKJIATYpE , COCTaBY
HEOPTaHWYECKHUX BEIIECTB.

AKTyanu3anus 3HaHHi:

@pOHTAIBHBIN OIPOC.

1.Yto Takoe oxcuapl? Kakue 6piBatoT okcupl? [louemy HeconeoOpa3yromiie OKCUIbl TaK Ha3bIBAIOTCS?
2.Yto Takoe kucnoThl? Kakue kucnotel Bel 3Haete? Uto Takoe TpEXOCHOBHAsI KUCIOTA?

3.Uto Takoe ocHoBaHusA? Yto Takoe menoun?

4. Yto takoe conu? [IpuBeaute mpumepsl comei.

5. IIpo6.iemHublii Bonpoc. [Todemy 1 KUCIOTBI 1 OCHOBAaHUSI O0OBEAUHSIOTCS B TPYIITY THIPOKCHIBI?
Yto y HEX 00IIIero ¥ YeM OHHU OTINYAr0TCs?

BrinoJiHeHHe 3aaHMH 10 BApUAHTAM

Bapuant Ne 1



1. Hazosure coemunenus: ~(N03)2, CuO, CO2, NaOH , SO2 , H2SO4, CaSO4, KOH, HC1, HNO3,
CaO, KC1.

2. W3 3anmanus Ne 1 Bemumute GOpMYITbl OKCHIOB.

3. CocraBbTe (POpMYIIBI BCEX BO3ZMOKHBIX OKCHIOB /IS cienyromux aemenToB: Ca, S, O, Mg.

4. CoctaBbTe (GOPMYIBI CIICAYIONMNX coeAuHEeHUI: okcua azoTa (1), ruapokcua HaTpusl, cyabdat Gapus,
OKCHJI MarHusi, XJIOPUJI JIFOMUHUSL.

BapuanT Ne 2

1. Ha3oBure coequHeHN: BaCh, H2SiOs, HsPO4, BaO, H2SOs, AlICIs, Ba(OHh,

KNOs, Ca('O s, Fe(O”, Na20, P20s

2. W3 3amanus Ne | Bemmummre GoOpMyIIbl COJIEH.

3. CocraBbTe (OpMYIIBI BCEX BOZMOKHBIX OKCUIOB Ui cienyromux siemenTos: C, Al, N, Fe.

4. CocraBbre (OPMYJIBI CICAYIONIMX COCTUHEHHH: (PTOPOBOAOPOIHAS KHUCIIOTA, THIPOKCHI Oapus,
HuTpaT Meau, okcun xenesa (I1I), okenn kpemuus,

Bapuant Ne 3

1. Hasosure coequHEHUS: Ba(NOs)2, MgO, CO;, NaOH, HNO-, ZnO, NaCl,

SO3, H2S04, BaS0O4, LIOH, HO,

2. W3 3amanus Ne | Bemmummte GOpMyITbl KUCIIOT.

3. CocraBbTe (OpPMYIIBI BCEX BO3MOXKHBIX OKCUIOB s cienyromux anemeHToB: K, Cl, Mg, Ba.

4. CocraBpTe (QOpPMYJIBI CICAYIONIMX COSAMHCHUW: THAPOKCUJI IIMHKA, OKCHJI aJIOMUHUS,
CEpOBOJIOPOIHAS KUCIIOTA, OKCH]I BOJIOPOJIA, HUTPAT MEIH.

Bapuant Ne 4

1. HazoBure coemunenus: KO, P203 MgCly, H2SOs |, H3PO4 NahOA FeMZnO,
H2S0s, FeCls, Ca(OH)2, NaNOs
2. U3 3amanus Ne | BemmummTe GOpMyITbl OCHOBAHHIA.

3. CocraBbTe GOpMYJIBI BCEX BO3MOXKHBIX OKCHIIOB IS CiieAyromux snemenToB: Si, Al, N, Li
4. CocrtaBbTe (HOPMYJBI CIEAYIONIMX COEAMHEHUN: TUIPOKCUJ alfOoMUHUsA, okcup yrieponaa (IV),
KapOOHAT KaJbIIHsI, OKCH HATPHS, XJIOPOBOJAOPOTHAS KUCIIOTA

HpaKaneCRoe 3ansaTHeNe7 «CBOI\/'ICTB& COCTaB, IIOJIy4YCHHEC U 0e30ImacHOe  HCIOJIb30BAHUE
BaKHEHIIINX HCOPTaHNYCCKUX BCUICCTB B GBITy u HpaKTHqCCKOﬁ JACATCIIBHOCTU YCIIOBCKaA».

IIpakTyeckas padora NeS. UnenTnpuxkanus HeOPraHM4eCKHX BelleCTB

Heaun: C nmomouipi0 Ka4yecTBEHHBIX pEaKlUi Ha MOHBI PAclO3HATh NMPEIOKEHHbIE HEOPraHWYeCKHe
BEIIECTBA.

PeaktuBbi: pactBophl: xinopun sxenesa (III), xmopuna amMmonus, cynbdara HaTpus, XJIOPUA HATPUS,
THJIPOKCHUJ HAaTpus, Xjopuaa 6apusi, HUTpat cepedpa, 10%-Hb1ii pactBop poaanuaa kaaus KSCN
OnbiT 1: Vcnonb3ys BbIJaHHBIE PEAKTUBBI, MPOBEAUTE XapaKTepHbIE peaklMd Ha MOHBI U JOKaKUTE
KaueCTBEHHBIN cocTaB xJyiopuaa xkenesa (I11).

AJITOPUTM BBITIOJIHEHUS] JAHHOT0 ONbITA

JUJ1s1 BBITTOJIHEHUS! TaHHOTO OTIBITA COJEPKUMOE MPOOUPKH pa3euTe Ha ABe MpoObl. s onpeneneHus
KaTHOHOB jkene3a Fe+3 mpuneiite B ogHy npooupky ponanun kamuss KSCN. Uro nabmomaere? st
onpenenenuss annoHoB xjopa Cl - mpunelite B apyryioo npobupky Hutpar cepedpa AgNO3. Uro
HaOmomaeTe? Pe3ynmbrarel ombiTa 3aHECHTE B TaOMMIly. YpaBHEHHS pEaKIUi 3aluIIdTe B
MOJICKYJISIPHOM, TIOJTHON MOHHOM M COKpAIIEHHOW HOHHOU (hopMax.

OnbiT 2. B Tpex nponymepoBaHHbIX mpobupkax (1, 2, 3) maHbl BemecTBa: XJIOPHA aMMOHUS, XJIOPHUT
HaTpus, cyabdar HaTpus. C MOMOIIBI0 KAaYeCTBEHHBIX PEAKLMH HAa MOHBI pacro3Haiite, B Kakod H3
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IpOOHUPOK HAXOMATCS IaHHBIE BEIECTBA.

AJITOPUTM BBINIOJTHEHUs JAHHOI'O OIbITA:

JUJ1s1 BBIIIOJIHEHUS JTAHHOT'O OIIBITA COAEPIKUMOE KaXkJ0M MPOHYMEPOBAaHHON TPOOUPKHU pa3fAeInuTh Ha TPU
npoObl. s onpeaeneHus XJIOpHuIa aMMOHUS HEOOXOIMMO MPOBECTH KAaYECTBEHHYIO PEaKIMIO HA HOH
aMMOHHUS - B TPU IPOObI NPWINTh PACTBOP I'MIPOKCUIA HATPUs, HArPETh B IUNIAMEHM CHUPTOBKHU. UTO
Habmromaere? Jlns onpenenenus cynbdara HaTpUs HEOOXOAUMO MPOBECTH KAYECTBEHHYIO PEAKIIMIO Ha
Cyib(aT-uoH - B JiBe MPOObI NPUIUTH PAcTBOP Xyiopuaa 6apus. Uro Habmogaere? J[inst moaTBepxaeHus,
4TO B TpPEThEH MNpPOOHMPKE HAXOAUTCA XJOPHUI HATPHs, NPOBEIUTE KAYECTBEHHYIO DPEaKLHI0 Ha
XJIOPUA-UOH - 100aBbTE pacTBOp HUTpara cepeOpa. Uro Habmogaere? Pe3yiabTaThl ONbITa 3aHECUTE B
TabynLy. YpaBHEHMs peaklUui 3allIINTE B MOJIEKYJISIPHOM, MOJHOM MOHHOM M COKpallleHHOW MOHHOM
dbopmax.

BbiBox k padore:

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKUX BelleCTB

IIpakTuyeckoe 3anaTue Ne9. IlpakTnueckoe 3ansaTHe Ne9. «XuMHUUYECKOE CTPOEHUE KaK MOPSIOK
COCIMHEHHUSI aTOMOB B MOJIEKYJIE COIVIACHO WX BAJIEHTHOCTU (M30MEpbl, TOMOJIOTH), HOMEHKJaTypa
OpPraHUYECKUX COCAMHEHUN OTAENbHBIX KJIACCOB, COCTABIIEHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(dopMyJ1 OpraHMYECKUX BEIIECTB OTJIEIbHBIX KJIACCOB.

Heab: 3akpenuTh YMEHHS Ha COCTAaBJICHHWE TMOJIHBIX M COKPANIEHHBIX CTPYKTYPHBIX (opmyi
OpraHMYECKUX BEIIECTB OTHAEIbHBIX KJIACCOB, IMOHSATUS M30MEPbI, TOMOJIOI'H, Ha3bIBaTh BEIIECTBA I10
HomeHknarypellIPAC.

BapuaHnt mnepBblii. 13 npenioXkeHHOro mnepedHs BbIOEPUTE JIBa BEILECTBA, KOTOPBIE SIBISIFOTCS
uzomepamu: 1) 3-metmirekcen-1; 2) rekcen-2; 3) MeTHIIUKIOreKcaH; 4) rekcaaueH-1,5; 5) rekcan; 6)
METHIIOEH30J1.

Bapuant BTOpoOii. 13 mpenioxeHHOro mepeyHs BBIOEpUTE JIBa BEIIECTBA, B MOIEKYIAaX KOTOPBIX
MPUCYTCTBYET JBOMHAS CBSI3b MEXKIY aTOMaMHu YIJIepoJa W Kuciopona:l) MeraHomn; 2) yKCycHas
kucioTa; 3) penon; 4) rimiepun; S) aleTox;

Bapuant Tperunii. M3 mnpennoxeHHOro mnepeuHs BbIOEPUTE JBa BEIIECTBA, KOTOPHIE SIBISIFOTCS
romosnoramu nentana: 1) CsHs; 2) CsHio; 3) C4Hs; 4) CaHio; 5) CeHe.
BriBoa nmo padore.

IIpakTnyeckoe 3ansaTHeNel0«CBolicTBa  OpraHMYECKMX COCIMHEHUN  OTIENBHBIX  KJIACCOB,
COCTaBJICHHE YPAaBHEHUH XMMHMUYECKUX PEaKIUi C y4aCTHEM OpraHMYeCKHX BEIIECTB HA OCHOBAaHMM MX
COCTaBa U CTPOCHUSI.

Ienb: 3akpenuTh CBOICTBA OpraHMYECKHUX BEIIECTB HA OCHOBAHUU UX COCTAaBa U CTPOEHUSI.

Bapuant mnepBblii. V3 mnpemiokeHHOro NEpevyHs BELIECTB BbIOEPUTE BCe CBOMCTBA, KOTOpbIE
XapaKTepHBI Kak AJs peHoma, Tak U Ui YKCYyCHOM KucioTel: 1) O6eciiBeunBaeT OpOMHYIO BOAY;

2) BsaumogeiictByer co mienodamu; 3) BsammopeiictByer ¢ kamwem; 4) Bcerymaer B peakiuio
srepudukanyn; 5S) OKUCIIETCS IEpMaHTaHATOM KaJIusl.

BapuanTt BTOpOi. M3 mpeasokeHHOro nepeyHs BhIOEpUTE BCE BEIIECTBA, C KaXJbIM M3 KOTOPBIX
B3auMoJeiicTByeT nentad: 1) xiop (cBer); 2) KMnOg4 (p-p); 3) 6pomHast BoJa;

4) KOH (p-p); 5) kucnopos (t).

Bapuant Tpermii. U3 mpemiokeHHOTO TEpeuHs BBHIOEPUTE BCE BEIIECTBA, KaXKIO€ M3 KOTOPHIX
B3auMoJIeiicTBYeT ¢ ykcycHO# kucnotoit: 1) NaOH (p-p); 2) Na2COs (p-p);

3) CeHs; 4) CH30OH; 5) Cu(OH)-.

BoiBoa mo padore.

IIpakTuueckoe 3ansitue Nell. «CocTaBieHuEe CXeM peakUUi(B TOM YHCIE IO MPEAJIONKEHHBIM
LIENIOYKaM MPEBpAIllCHNIl), XapaKTEPU3YIOIIUX XUMHYECKHE CBOWCTBA OPraHUYECKUX COEIUHEHUI
OTJIENbHBIX KJIACCOB, CIOCOOBI UX MOJyYEHUS U Ha3BaHHE OPraHWYECKUX COSAMHEHMI 10 TPUBHUAIHHON
WJIM MEKIYHapOAHOU cuctemarndyeckod HomeHkiarype [UPACy.



Hean padoThl: 3aKpeNUTh 3HAHUS O B3aMMOJICHCTBHH KJIACCOB OPTaHMYECKUX BEIIECTB MEXKIy COO0M Ha
OCHOBaHUU XUMUYECKUX CBOMCTB M CIIOCO0AX MOIyYEHHUS.

Bapuant nepsblii
1.0OcymectButh npesparnienue Bemiects: CH4 > X > Y > C6HSNO2 Onpenenute, Kakue U3 YKa3aHHBIX
BEIIIECTB SIBJIAIOTCS BemecTBaMH X M Y, Ha3Barh ux no Homenkinatype IUPAC: 1) xnopGenson; 2)
OeH30:1; 3) aneTusieH; 4) aleToH; 5) TeKcaH.
2.0CyI1ecTBUTH MPEBPAIICHUE BELIECTB:

X Y
C2Hs50H > C2HsCOOC2Hs > C2HsCOONa.
Omnpenenure, Kakue U3 yKazaHHBIX BELIECTB SBJISIOTCS BeleCTBaMHU X U Y, Ha3BaTh UX [0 HOMEHKJIAType

IUPAC:

1) C2HsCOOH; 2) C2HsOH; 3) NaOH; 4) Na2SOs4; 5) Na Bapuant BTOpoii 1.OcCymiecTBUTH
MIPEBPAICHHS] BEIIECTB

H2S0a4, t

CH2=CH2> X > Y > C2Hs5-O-C2Hs

Omnpenenure, Kakue U3 yKa3aHHBIX BELIECTB SBISIOTCS BelecTBaMH X M Y, Ha3BaTh UX 110 HOMEHKJIATYpe

IUPAC: 1) CH3-CH2-OH; 2) CH.CI-CHClI, 3) CHs-CHs; 4) C2Hz;

5) CHsCH:2Br.

2.0cymecTBUTH NPEeBpaIICHHS BEILIECTB!
CH30H

YKCyCHasI KHCIIoTa > X > TIIUIUH > Y

Omnpenenure, KaKue U yKa3aHHBIX BEUIECTB SBIAIOTCS BemecTBaMy X U Y, Ha3BaTh UX M0 HOMEHKIJIAType

IUPAC: 1) Xx7IOpyKcycHast KUCIIOTa; 2) alleTaT HaTpus; 3) alleTUIICH;

4) MeTHUJIOBBIN 3(DUP YKCYCHOU KUCIOTHI; 5) METHIIOBBIN 3(UP aMUHOYKCYCHOM KHUCIIOTHI.

BeiBoa o padore.
IIpakTnuyeckoe 3anaTueNel2. «[lomyueHue TUIICHA U U3yYEHHUE €TO CBOMCTBY.

Pe3yabTaT 00y4eHusi. YCTaHaBIMBATh 3aBUCUMOCTb (PM3MKO-XUMHUYECKUX CBOMCTB OpPraHHMYECKUX
BEIIECTB OT cTpoeHus Mosiekys. Oomme komnereniuu OK 01, OK 02 OK 04

1. Bompochl ist mOomycka K TpPakTHYECKOM pabote: a) chopMynupyiTe Leiab IJIaHUPYEeMOTO
HKCIEpUMEHTa; 0) OOBACHHUTE, K KaKOMYy KJIAacCy OPraHMYECKUX BELIECTB OTHOCHUTCS AITHUJICH; B)
OOBSICHATE, KAaKUMH XUMHUYECKUMH CBONCTBaMH OONagarOT BemeCTBa JAaHHOTO Kjacca, Kakue
Ka4eCTBEHHBIE PEAKLUU U1 UX OOHAPYKEHHS HCIIOJB3YIOTCS; I') OOBSICHUTE, KAaK MOYKHO MOJYYUTh
BEIIIECTBA JJAHHOTO KJIacca COSAMHEHUHN B J1aOOPATOPHBIX YCIOBHSX; /) OOBSICHUTE, U3 YETO COCTOUT
npubop Uil TONyYyeHHs Ta30B; €) IEePEUUCIUTE OCHOBHBIE AaCMEKThl COOJIOACHUS TEXHUKHU
O6esomacHoctT mnpu  pabore c¢ JIBX (9TWiOBBI  COHMPT), arpecCMBHBIMH  peareHTaMu
(KOHLIEHTpHpPOBaHHAs CepHAasi KUCIIOTA), HarpeBaTeIbHBIMU MPUOOpamMu (CIIUPTOBKA).

2. IlpoBeeHue ONBITOB

Ob6opynoBanue u nmocyaa PeakTuBBI
1. CTexssHHBIE TPOOUPKHU 1. Konniearpupopanuslit pactBop HoSO4
2. llltaTuB my1st mpoOHpoOK 2. DTWIOBBIA COUPT
3. CupToBKa 3. PactBop KMnOg4
4. Ciiuku 4. bpoMHas Boga
5. ITecok




Anroput™m nposeneHus onbita Ne 1
1. IMomyuuTh THIICH ACTUAPATAIMEH STUIOBOTO CIIHUPTA, OOHAPYKUTH €0, H3YIUTh €T0 CBOHCTBA.
1.1. B npobupky HaIuTh 2-3 MJI ATHJIOBOTO CIIUPTA OCTOPOKHO AO0OABUTH 6-9 MJI KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIIOTHI. 3aT€M BCHINIATh HEMHOI'O MPOKAJIEHHOTO MecKa (MeCOK WM MEJIKUE KYCOYKH MEeM3bI
BBOJST JUISl TOTO, YTOOBI MPEJOTBPATUTH TONYKHU KUIKOCTH MIPH KUIIEHUH ). 3aKPBITh MTPOOUPKY MPOOKOH
C Ta300TBOJHON TpPYyOKOM, 3aKpENUTh €€ B IITATUBE U OCTOPOIKHO HATPETh COACPKUMOE MPOOUPKHU

(puc.1)

Bonpocs! u 3ananus
1.Yto mpoucxonut B nmpodbupke? Uro
HabOoaete?

2. K kakomy THITy XUMHUYECKUX
peakuuii

OTHOCATCS 3TH nporecchl? Kak
Ha3bIBAIOTCA?

3. Kak mensiercs okpacka
pacTBOpoOB?

[Touemy?

4. Kaknm nmamenemM roput stusnen?
[Touemy?



OcTOPOKHO, PaBHOMEPHO HAarPeTh CMECh.

1.2. B npyryio mnpobupky HaneWrte 2-3 Mi pa30aBICHHOTO pacTBOpa II€pMaHraHaTa Kauus, W
IPOIYCTHUTE Yepe3 Hero ras.

1.3. B tpeTbio npobupKy HATUTH 2-3 MJI OPOMHOM BOJIBI, OITYCTHTh Ia300TBOJHYIO TPYOKY J0 AHA STOM
NPOOUPKH U IPOIYCTUTH Yepe3 OPOMHYIO BOIY BBIICIISIONIMIACS Ta3.

1.4. BelHYyTH Ta300TBOJHYIO TPYOKY M3 PacTBOpa M IOBEPHYTH €€ OTBEPCTHEM KBEpXY, HOKEUb
BBIICJISTFOIITUICS Ta3 (puc.2).

2. OO0pa6oTKa pe3yJIbTATOB ONBITOB

A IpoaHanu3upoBaTh COOTBETCTBHE MOJYYEHHBIX PE3YyJIbTATOB CIOCO0aM MONTYYEHHs HEMpeneabHbIX
YTJIEBOJOPOOB pssia dTHIeHA (aTkeHoB). ClenaTh COOTBETCTBYIOIIHMMI BBIBO/I.

2.  CdopmynupoBaTh BBIBOA O (UIMKO-XUMHYECKHX cBoWcTBax HTmieHa. 3.ChopMynupoBarh
BBIBOJI O CITOCO0ax 0OHapyKEeHUsI STUIICHA.

IIpakTuueckoe 3anaTueNel3. «aeaTudukaius OpraHnYecKuX COSAMHEHUH OTIEIBHBIX KIIACCOBY
Heap padoThl: 3aKpenUTh 3HAHUA 00 HICHTH(PHUKAIUU W3YYCHHBIX OPTaHWYECKUX COCITUHCHHM,
COBEpIIICHCTBOBATh YMEHHUSI PEIIATh YKCIIEPUMEHTAIbHBIC 3a]Ja4H.

[Mpenmaraemas paboTa OXBaThIBAET KHCIOPOJOCOACPIKAIINE COCIUHEHHS: CIHUPTHI, albJCTHIbI,
KHUCTIOTHI , YTJIEBO/IBI.

1. C nomompl0 XapaKTepHBIX PEaKIMi pacro3HaiTe, B KaKOW W3 TPOOHMPOK HAXOJATCS BOJIHBIE
PacTBOPHI: a) 3TaHOJA; 0)YKCYCHON KHCIIOTHI, B TIIIOKO3bI; T)IJIMIIEpHUHA

2. C moMomIpl0 XapaKTepHBIX pEaKIUil pacrno3HaiiTe, B KakoW M3 MPOOMPOK HAXOMSITCS BOJHBIC
pacTBOpHI: a)deHona; O)ruiepuna; B)popMaIbIeTriia; I') TITIOKO3bI.



3. C moMoIpl0 XapaKTEpHBIX PEAKIMNA paclo3HaiTe, B KaKOW M3 MPOOMPOK HAXOMSITCS BOIHBIC
pacTBOPBL: a)rIUIEepUH; 0) PAacTUTENBHOE MaJio; B) MAIIMHHOE MAacllo, MOJIY4YeHHOe U3 HedTu;
r')caxapHbIil CHPOIL.

4. Pacrio3HaiiTe ¢ IIOMOIIBIO OHOTO M TOTO K€ PEaKTHBA, B KAKOH M3 MPOOUPOK HAXOJATCS BOAHbIC
pacTBOpHI: a) peHosITa HAaTpUs, 0)ITHIIaTa HATPUS; B)alleTaTa HATPHs; T') KapOoHATa HATPHS.

5. Pacnio3HaiiTe ¢ MOMOIIBIO OJJHOTO M TOTO YK€ PEaKTHBA, B KAKOH M3 MPOOUPOK HAXOATCS BOIAHbIC
pacTBOpHI: a)MbLIa; 0)0eKa; B)COIBI.

6. Hcnonb3ys OAHY U TyXe PeaKifio, HO pa3Hble YCIOBHS €€ MPOTEKaHus, paclo3HaiTe, B KaKon u3
TPEX MPOOMPOK HAXOMSITCS paCTBOPHI: a)IIHIepuHa; 0)hopmanuHa; B) Oenka.

7. JlokaxuTe OMBITHBIM ITyTEeM, 4TO KapTodenb u 6emblii X1e0 coaepkar Kpaxmall, a CIesioe s0JI0Ko

— TJIIOKO3Y.
OdopmMute 0TYET, 3aMOTHUB TAOIHILY:

Yro nemanu Yrto HaOIromamun BriBoabl
BeiBoa:

Pa3nes. 5. Kunernyeckne u TepMOJUHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX
peakuuii

IIpakTuyeckoe 3ansaTue Nel4 «CKOpOCTh XMMHUYECKUX PEAKIMI U XUMHUECKOE PAaBHOBECUE.
Heab padorel. M3ydyeHne BIMsSHUS Pa3InYHBIX (PAKTOPOB HAa MPOTEKAHWE XUMUYECKUX PEAKIMM,
000CHOBaHNE U3MEHEHHUSI CKOPOCTH TEUEHUSI XUMUUECKUX PeaKIMid, X oopatuMocT. OCOOeHHOCTH
xummuueckoro pasHosecus. O6mue komnerenuuu OK 01, OK 02
OOopynoBaHHMe M PeaKTHUBBI: IITAaTUB C MPOOUpPKAMHM, 3aXKHUM Ul IPOOUPOK, TOPEIKA, pacCTBOPHI
FeCl3, KCNS, K20r2C7, H2SO4, KOH, pactBopsl #Homa H Kpaxmalja, KpPUCTaJUITMUYECKHI
dbenondraneus.
ITopsinok BbINOJIHEHHS PadOThI
OmnpiT 1. BnusiHue KOHIEHTPAMK pearupyronuX BEIecTB Ha XMMUYECKOe paBHOBECHE
B sTom ombiTe m3ywaeTcsi oOparumasi peakius Mexay pactBopamu xiopuaa skenesa(lll) FeCl3 u
ponanuga kanus KCNS. PactBop mnpuoOperaer KpacHYIO OKpacKy BCIEACTBUE 0Opa3oBaHUs
ponanmnaa xene3a(lll) Fe(CNS)3. [1To uaMeHeHNI0 MHTEHCUBHOCTH OKPAITMBAHUS PACTBOPA MOYKHO
cienath BbIBOJA 00 m3MeHeHMM KoHueHTpaiuu Fe(CNS)3, a, 3HauuT, 1 O CMEIIEHWH PaBHOBECHUS
o0paTuMoro mporecca.
1 B npobupky BHecute no ase-TpH Karmum pactBopoB FeCI3 u KCNS. OtmersTe npoucxopsiiye
M3MEHEHUSI.
2 JloBeautre OOBEM MONYYEHHOI'O pacTBOpa MNpHOIM3UTENbHO A0 2/3 mnpobupku. JIErkum
B30aJThIBaHWEM IE€peMeIIaiiTe pacTBOP 1O OAHOPOJHOTO OKPAIIMBAHUS U Pa3/IEIUTE €ro Ha YEThIpe
poOUpPKH.
3 B oxny u3 npobupok no karuisim 1obdasete pactBop FeClI3, Bo Bropyro - pactBop KCNS, B TpeThio
- HECKOJIbKO MuKpoumareneil kpucrammdyeckoro KCI no nosiBieHHs BUAMMBIX H3MEHEHMH.
V3MeHeHrne MHTEHCHUBHOCTU OKpAlIMBaHUS PacTBOPOB JIETKO 3aMETHTh CPAaBHEHHEM C OKpacKou
pacTBOpa B 4eTBEPTOM MpoOuUpKe.

4 Pe3ynesTaTsl HAOIIOIEHUN 3aHECUTE B TAOJIHUILY

No Jl06aBsieMblil peareHT |[I3MeHeHue MHTEeHCUBHOCTH|HarpaBieHue
OKpaIIMBaHus PacTBOpa CMEICHNS PABHOBECUS

1 FeClI3

2 KCNS

3 KCI




5. 3amumure ypaBHeHue peakiuu Mexay FeCI3 m KCNS, coctaBbTe BBIpaKEHHE KOHCTAHTHI
paBHOBECHsI 3TOM peakiuu. B BbIBOAaX OTMEThTE, B KAKOM HAIPABJIEHUU CMEIIAETCS] pABHOBECUE IIPU
YBEJIMYCHUHN KOHIICHTpalluid ucXoaHbix BemecTB? [IpomykroB? Jlaiite 0OBbsCHEHHE 3TOMY SIBJICHHUIO C
ToukH 3peHus npuHuuna Jle Illarense. Biuser au usmeHeHue NaBiIeHMs Ha CMEIICHUE PaBHOBECHUS B
uccienyeMon cucreme?

OmnbIT 2. BiusiHue cpeapl Ha CMELIEHUE XUMUYECKOTO PaBHOBECHS

1 B npobupky nomectute 5-6 kamens pactBopa K2Cr207.

2 K sTOoMy pacTBOpy MO KaruisiM J100aBiIsiiTe KOHIEHTPUPOBAHHBIA pacTBOp HIETIOYM M HaOJoIaiTe
M3MEHEHHE OKPACKH.

3 Korga pactBop craHer XENThIM, J100aBbTE MO KalJIsIM KOHLUEHTPHUPOBAHHYIO CEPHYIO KHCIIOTY U
HaOJI0/1aliTe MOsBICHNE OPAHXKEBOI OKPACKHU.

OneIT MOXXKHO TMOBTOPSTH HECKOIbKO pa3. CrenmaiTe BBIBOJ O BIMSHUM KHCIOTHOCTH CpEIbl Ha
YCTOMYMBOCTH XpOMAT- U OUXPOMAT-HOHOB.

OnwIT 3. BiusiHue teMneparypbl Ha XMMUYECKOE PaBHOBECHE

[Ipu B3aumojeiicTBMM #Homa C KpaxmaloM o0pa3yeTcsi CHHEee BEIIeCTBO CJOXKHOTO COCTaBa
(Moxokpaxmai) o + KpaxMmain # Hogokpaxmail

1. B npobupky HaneliTe 3-4 mi pacTBopa Kpaxmana U JoOaBbTe 2-3 KamuM pacTBopa iona (1o
MOSIBJICHUSI CUHEU OKPACKH ).

2. Harpeiite npobupky u HabmogaiiTe W3MEHEHHE OKpalluBaHWs pacTBopa. Oxiaaute MNpoOUpKY
BOJ/IOM, OTMETHTE MPOUCXOIALINE U3MEHEHMUS.

3. Cnemnaiite BeiBOJ O TeruioBoM 3ddexte JIH peakmuum obpa3oBanusa Homokpaxmana. DK30- WIH
SHIOTEPMUYECKUM SIBIISI€TCS ATOT mpouecc? JlaliTe oOBSCHEHHE 3TOMY SIBICHHUIO C TOYKU 3pPEHUS
npuniuna Jle-Illatense

3aganus

1. Bo ckosbKO pa3 yBeIMUYUTCS CKOPOCTh PEAKIIMU B3aUMOACHCTBUS BOJOPOa U OpoMa

H2 (r) + Br2 (r) 2HBr (1), ecnu KOHIIEHTpaIMKi UCXOIHBIX BEIIECTB YBEIUYUTH B 2 pa3a?

2. Konnentparuu NO u 02, o6pazyrommx NO2, 66utn cootBeTcTBeHHO paBHbl 0,03 1 0,05 monb/nm3.
Uemy paBHA CKOPOCTh PEAKIMH?

3. Bo ckonbko pa3 yBeNIMYHMTCS CKOpPOCTh pEakIUH, €ClU TeMiepaTypa mnoBbicuiach Ha 30°, a
TeMIrepaTrypHblii KoadduuneHT paBex 37

Pa3nes 6. PacTtBopsl
IIpakTuyeckoe 3ansitue Nel5 «IIpurorosiieHne pacTBOPOB pa3IMYHbIX BUJIOB KOHIEHTpauuu» Llesb:
OBnaseHre HaBBIKAMHU MPHUTOTOBIEHHS PACTBOPOB OMPEICIEHHOW KOHIIEHTPAIMH, C COOII0JIEHUEM
IPaBUJI TEXHUKH 0€30IaCHOCTH.
OoopynoBanue: Xnopun Hatpus (NaCl), 60% koHIIEHpHpOBaHHAS CEpPHAS KUCIOTA, TUCTHIUTMPOBAHHAS
BOJIa, BECHI, OIOKCHI, MepHas kojoa (100mu1).
TeopeTruvyeckue 0CHOBbI

PacTtBop - romorenHas cucrema, COCTOsALIasi U3 PACTBOPEHHOT'O BEIIECTBA U PACTBOPUTEIIS.

[Tpu penieHnu 3aqa4 MOJIB3YIOTCS (HOPMYyIIaMuU:

W P.B.=mP.B./mP-PA.

TP-Pa=m P.B. + m H20

m P-PA - macca pactBopa, T.

m P.B. - Mmacca pacTBOpEHHOT'0 BEILIECTBA, T.

m H20 - macca Bonpl, T.

WP.B. - maccoBas 10511 paCTBOPEHHOT'O BEILIECTBA.

10% pactBop BemectBa conepxkuT 10r pactBopenHoro BeniectBa 1 90r Boasl B 100r pacteopa.

Hampumep: Onpenennte MaccoByIO J10JII0 paCTBOPEHHOTO BEIIECTBa, eciii 10 I ero coaepkurcs
B 100 r pactBopa. Kakas macca Boibl COIEPKUTCS B paCTBOPE.

Hano: mP.B. =10 1; mP-Pa=100T

Hatitu: W P.B.; m H2O



Pemenne:

1. WPB.=;WPB.==0,1

2. TH20 =Tp-pa- Tp.B.; TH20=100-10=90T

Ortser: 0,1; 90 r.

IHopsinok BbINOJHEHHUS PA0OTHI:

1. [purorosnenue 2% pacTBOpa COJIHU.

B3BecbTe B Or0KCe 2T XJIOpH1a HATPHS U MEPEChITbTE Yepe3 BOPOHKY B KoyiOy Ha 100mi1. 3aTem B
ko0y mob6aBpTe BOABl a0 MeTKW. llomydennsiii pactBop mmeeT 2% konmentpanuio NaCl B 100r
pactBopa unu 0,02 maccoByro goiatro NaCl B 100r pactBopa.

2. TpurotoBnenue 100 mn 10% pacTBOpa CEpHOM KUCIOTHI.

PactBop roroBsAT n3 60% KOHLIEHTPUPOBAHHOTO PACTBOpPA CEPHOM KHUCIOTHI IUIOTHOCTBHIO 1,5
r/mi. st aToro MeH3ypkoit ormepsor 11 min 60% KOHUETpUPOBAHHON CEpHOW KHCIOTHI U MEPHBIM
mumHapoM 100-11=99 mu Boasl. Bony BeTHMBaIOT B KOJIOY, a 3aTeM J100ABIISAIOT U3 MEH3YPKU KUCIIOTY.
[Tonygennsrii pactBop conepxut 0,1 maccoByro oo H2SO4.

KonTposbHbie BONPOChI

1. Yro Takoe pacTBOpHI?

2. W3 yero ckiaapiBaeTcs Macca pactsopa’?

3. Kak onpeessieTcsi MaccoBast JIoJisi paCTBOPEHHOTO BEIECTBA B pacTBOpE?

4. Kak npurotoButs10% pactBop memoun NaOH? Kakast macca NaOH u BozbI COAEPKUTCS B
TakoM pactBope?

6. IIpumepbl OLIEHOYHBIX CPEACTB /IJIsl MPOBeIeHNs IPOMEKYTOYHOM aTTecTAlUN

6.1. KoHTpoJibHBbIe paGoThI IO pa3aeaam.
KonTtpoabHnas padora Nel
Paznes 2. Xumnueckne peakuun. « XHMHYECKHE PeaKIum».
3aganue 1. TecT ¢ BLIOOPOM 0IHOTO BEPHOI0 OTBETA
1.0 mpocToM BelecTBe, a He 0 XUMHUYECKOM 3JIEMEHTE KUCIIOPOJIE HJIET peub B BhIPAKEHHUM:
A) BceM KUBBIM CYIIECTBAM ISl IbIXaHUST HEOOXOIUM KHCIOPO/I;
b) kucnopos BXOAUT B cOCTaB IJIMHBI U M1ECKA;
B) kucmopoja BXOAUT B COCTaB BO/IbI;
') KuCIopo1 BXOAUT B COCTAB OKCH/JIOB;
2. OWIbTPOBAaHHEM MOXHO Pa3JIEIUTh CMECh, COCTOSIIYIO:
A) U3 BOABI U caxapa;
b) u3 GeH3uHa u BOJBI;
B) w3 pactutensHOro mMacia u BO/IbI,
I') u3 ruHbI U BOABI
3. dusznyeckoe siBJIEHUE - ITO:
A) Topenue cBeuw;
b) noyepHeHne MeTHOM TUIACTHHBI IPH HarPEBaHUU Ha OTHE;
B) 3amep3anue BOjbI,
I') npotyxanue siiua;
4. CrakaH, TBO3/b, JIO)KKa, TPOOHUPKA OTHOCSTCS K:
A) BelecTBaMm;
b) duznueckum sBneHUNM;
B) ¢usnueckum tenam;
') XUMUYECKUM SIBIICHUSIM
5. Cu0:kHOE BelecTBO - 3TO:
A) BOIOpO;
b) consanas kucnora;
B) cepa;
I') kucnopox;
0.0THOCHTENbHAS MOJICKYJISIPHASI Macca HanOoJIbIIas y BemecTna ¢ (hopmyIioi:



A) NHg;
Bb) N20s;
B) NOz;
I') NaNOsg;
7. 3anucsk 4N, o3Hayaer:
A) 2 MOJIeKyJIBI a30Ta;
b) 4 monekynsl a3ota;
B) 6 artomoB a3ora;
I') 8 atomoB a3ora;
8. Cepa nmposiBisieT HauOOJBIYIO BaJICHTHOCTh B COSAMHEHUH ¢ OPMYIIOi:
A) H:S;
b) SOz;
B) SOs;
I') NazS;
9. Maccosas nons kucinopoaa B cynbdare Hatpusi NapSO4 paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%;
') 56,2%
10. Bomopoxa KOJIMYeCTBOM BEIIEeCTBA 5 MOJIb (H.Y.) 3aHUMAET 00BEM:
A) 112
b) 112 m;
B) 89,6 m;
') 22,4 m;
11. ®opmyibl OCHOBHOTO OKCHJIA, KUCIOTHOI'O OKCUA, KUCIIOTHI, COJIM COOTBETCTBEHHO 3aIIMCAHBI 1101
HOMEPOM:
A) CaO, CO2,HCI, NaCl;
b) CuO, SiO2,NaNOs, Mq(OH)z;
B) FeO, ZnO, ZnCl2,HCI,
rBaO, SO3, FeS0O4 ,"POg.
12. PacmpeneneHue 5>I€KTPOHOB 10 YPOBHSAM aToOMa BbIpaXeHO psaaoM uucen 2,8,2. Kakomy
XUMHYECKOMY DJIEMEHTY 3TO COOTBETCTBYET?
A) Marsuio;
b) xpemuu1o;
B) kwucnopony;
I') yrnepony.
13. Kucnopon B 1a60paTopu MOKHO MOJTYYHUTh:
A) pasyioKeHHeM MePOKCHIa BOIOPOA;
B) paznoxenuem xjopara Kaius;
B) pa3snoxeHunem nepMaHraHara Kausi,
') BceMu nepednciIeHHbIMU CIIOCO0aMu
14.0xcun docdopa (V) pearupyer c:
A) Hatpuem;
b) oxcumom cepsl (IV);
B) cepHoii kucnoroii;
I') runpokcuiomMm HaTpUst
3ananme 2. [Ipu ropennu 46,5 r pochopa odbpazoBaics okcun pocdopa™). Berurcnure ero maccey.
3ananmue 3. PacctaBpTe KO (DHUIIMEHTHI B YpaBHEHUAX PEAKIIUN, YKAKUTE THIT PEaKIUH:
1. FeCl2+ Cl2 " FeCls; 2. AI(OH)3 ™ Al203 + H20; 3. FeCh + NaOH " NaCl + Fe(OH)3



3ananue 4. Hanumure ypaBHEHHS peakivii, C TOMOIIbI0O KOTOPBIX MOXHO OCYIIECTBUThH CJIECAYIONIUE
npespaiieHus. PaccraBbre k03 duiiuertsr. Fe,O3 > Fe (SO4)3 >
Fe(OH)3 > Fe20s

3aganmue 5. CocTaBbTe JJIEKTPOHHYIO M TpaduuecKkyo (HopMyny A XUMHUECKOTO 3JIEMEHTa I0J]

HOMepoMm 13.

KonTpoubnas pabora Ne2
Pazgen 3. CrpoeHue W CBOICTBA HeOPraHuvecKux BellecTB. «CBOHCTBA HEOPraHUYeCKHX
BelleCTB
Bapuantl

1. Brimucarh U3 CIIUCKA BEUIECTB OKCUIBI, OCHOBAHMS, KUCIOTHI , COJIM U Ha3BaTh uX: H2SO4,
Cu(OH)2,K3P0s4, Ca0,

2. CocraButh Qopmynbl coeauHeHwii: a) okcunma yriaepoxa( II) ,0) ruapokcupa menu, B)
XJIOPOBOAOPOTHON KUCTIOTHI, T) Cylb(dara HATpuUs

3. Hammcats ypaBHeHus xumuyeckux peakiuii: a) HoSO4 + Mg; 6) Na2O + HBr; B) SOz + CaO,;
r)CaCOs3 + HCI; o) AICI3 + AgNO3 .Yka3aTh Ha3BaHUSI IPOAYKTOB PEAKIIHH.

4. 3apaua. Kakas macca HaTpusi moTpedyeTcs Ul peakiu B3auMoAeicTBusA ¢ 16 T cepsbl, eciun
B pe3yJbTaTe peakiuu o0pa3oBaics cyabhua HaTpus?

5. OcyIecTBUTD EPEXOIbI: KAIHI™> OKCUJ] KaIHUs> TUAPOKCU] Kalus > cylib(ar Kanus
Bapuanr 2

1. Brimucarh U3 CIMCKa BEMIECTB OKCHUJIbI, OCHOBAHUs, KHCIIOTHI , COHM M Ha3BaTh ux: NaOH ,
H3PO4, SO2, CaCOs

2. CocraButh (HOpMYIIBI COSTUHEHMIA: a) okcuaa azoTa ( [V) ,0) ruapokcuaa Kams, B) XJIOpuaa
HaTpus, T) cyabhuaa 6apus

3. Hammucare ypaBaenus xumudeckux peaknuii: a) HCI + K; 6) K20 + HBr; B) CaCO3 + H2SOg;
r) CO2 + CaO; 1) Ba(OH)2 + SiO2 .Vka3ars Ha3BaHUs TPOJYKTOB PEAKIIHH.

4. Bprancnure 00beM ra3000pa3HOTO XJIOpa, KOTOPBIM BCTYIUT B PEAKIIUIO C HATPUEM, IS
nosyuenus 11,7 r xnopuna HaTpus.

5. OcymiecTBUTh nepexoibl: cepa> okcup cepsl (IV) >cepHucras kucinora >CyiabQUT HaTpUs

KonTposbnas paGora Ne3
Pa3nes 4. CTpoenne U cBOMCTBA OPraHu4ecKux BemecTB. «CTpoeHHe U CBOMCTBA OPraHMYeCKHX
BellecTB)
1. Tun XumMHUecKo CBS3M MEXJly aTOMaMH yIjIepoja B MOJIEKYJIe BelecTB, popmyIibl KoTopbix C3Han
CHs4
A) OpunapHas U ABOiHAas;
b) JIBoiinas u oquHapHasi;
B) Tpoiinas u qBoiiHas;
I') Tpoitnas u oguHapHasl.
2. Oo6mas ¢popmymna CnH2n cooTBeTCTBYET:
A) AnkaHawm;
b) Ankenawm;
B) Aunkuna;
I') Apenawm;
J1) Huknoankanam.
3. MonekynspHas ¢hopmysa yrieBoAopoaa ¢ OTHOCUTEIFHON TNIOTHOCTRIO TI0 BOJIOPOTY paBHA 28:
A) CaHao;
b) CsHs;
B) CaHs;
I') C3Hs;
J1) C3He.



4. Bemectsa, hopmyinbl koTopbix CH2 = CHz u CH2 = CH - CH» - CHs, sBisiroTcs:
A) BeriectBamMu pa3HbIX KJIACCOB;
b) I omonoramu;
B) Usomepamu;
I') OnHuM U TEM ke BEIIECTBOM.
5. ¥YcranoBuTe COOTBETCTBHE.

DopmyJaa coennnenus |Kiace coetmHeHust
A. C17H3sCOOH 1. AnkaHbl
b. CsHs 2. AJIKEHBI
B. HCHO 3. ANKUHBI
[". C2HsOH 4. ApeHbl
/1. CsHio 5. AnbIeruanl
E.CH4 6. KapOoHOBBIE KHCITOTHI
DK.C3H4 7. CnupTsl

6. JonmoaHuTth. Peakius neruapupoBaHus - 310....

7. Maccosas nons yraepoaa B npornuiieHe C3H6 paBna: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KomuuecTBo BemecTBa 3TaHa Maccoit 1,6 r pasro: A. 1,5 mons. b. 1 moms. B. 0,05 moins. I'. 0,1 Moms.
9. Maccosas gonst Bonopoaa B yriuepoae 14,3%, oTHocuTeNnbHAs IIOTHOCTH MO BOAOPOAY paBHa 21.
Onpenenure popmyiy.

10. BeoiBemuTe UCTUHHYIO POPMYITY OpraHUYECKOro coennnenus, coaepxkamero 40,03% C, 6,67%

H, u53,30% O. Momnsiprast Mmacca nanHoro coeauHenus pasHa 180 r/mons. HazoBute BemiecTso.

11. K xakomy THITy OTHOCST peakiuio, ypaBHeHue koropoii nmpuseneno? CHs -CH3"CH2=CH: + Hz
12. CocraBbTe cTpyKTypHBIE PopMyIbl n3oMepoB coctaBa CsHio. HazoBure BemecTna.

OueHOYHBIE CpeAcTBa MNPOMEXKYTOYHOM aTTecTallMM IO AUCHMIUIMHE «XuMmus» lIpoMexyrounas
aTTecTalus Mo JUCHUILINHE «XUMUs» MPOBOAUTCS B hopMe auddepeHIInPOBaHHOTO 3a4ETa.

6.2 Tectbl N0 pazaeaam
Pa3znen 1 OcHOBBI cTPpOEHMS BeleCTBA
Tema 1.1 Tect Nel «CTpoeHre aTOMOB XHMHYECKHMX 3JIEMEHTOB M IPUPOJA XUMHUYECKOM
Bbi0epuTe 01MH NpaBUIIbHbIN OTBET:
I.  Atowmsl C u Si UMEIOT OJUHAKOBOE YHCIIO:
A) HEHTpPOHOB B S/IPE;
B) sHepreTrueckux ypoBHeH;
B) 57eKTpOHOB Ha BHENTHEM 3HEPTETUUYECKOM YPOBHE;
I') snexTpoHOB.
2. B psany xummdeckux snemeHToB Li-Be-B-C metammmueckue cBoiicTsa:
A) ycunuBarorcs;
b) ocitabeBarot;
B) He meHstoTCH;
') u3MeHAI0TCS TEPUOUUECKH.
3. K s-nnemeHTaM OTHOCHUTCS:
A) K;
b) S;
B) Fe;
) Br.
4. Tlyrem coeamHeHUs aTOMOB 1o HoMepoMm 11 u 17 oGpa3yeTcst BEIecTBO C XMMHYECKOM CBSI3bIO:
A) nonHoit
b) xoBaneHTHOH NONSAPHON



B) xoBasieHTHOI HETIOISAPHON

I') MmeTannmueckoi
5. {xomuuecTBO 3JEKTPOHOB B aTOME; KOJMYECTBO IHEPreTUYECKUX YpPOBHEH; koimdecTtBo 11
JJICKTPOHOB HA TIIOCICTHEM OJHEPreTUYeCKOM YpPOBHE;, KOJIMYECTBO IIPOTOHOB B sIpe aromal
COOTBETCTBYET

A) HOMepy nepuona

b)nomepy rpymibl

B) mnopsakoBomMy HOMEpPY
6. {xynopuny 6apus, anmasy, aMMHaKy, CEPHOI KHCIIOTE }COOTBETCTBYET:

A) WOHHAs XUMHYECKasi CBSI3b

b) xoBaneHTHas OJISIpHAS XUMHYECKAs CBSI3b

B) xoBasjeHTHas HeMoOJsIpHAsE XMMUYECKAsl CBSI3b
7. {cBs3b, 0Opa3oBaHHas 3a cYET 0Opa30BaHKsI OOIIKX AIIEKTPOHHBIX Map; CBSA3b, 00pa30BaHHAs 3a CUCT
0000MIECTBICHUSI BAJICHTHBIX AJIEKTPOHOB; CBs3b, 00pa30BaHHAs 3a CYET DJIEKTPOCTATUYECKUX CHII
NPUTSDKCHNUS } Ha3bIBACTCSI

A) HOHHOI

b) Meramnuaeckoit

B) xoBajeHTHOI
8. {B mopsimke Bo3pacTaHus METAIUIMIECKUX CBOMCTB; B MOPSIIKE YOBIBAHHS paJlyca aTOMOB; B IIOPSIKE
BO3pacTaHMs KUCIOTHBIX CBOMCTB JIETYYHUX BOJOPOJIHBIX COCTUHECHUI }3JIEMEHThI PACIIOI0KEHBI B Py

A) K, Ca, Sc

b) Al, Mg, Na

B) FCII
9. Kakoe u3 cyxaeHuit BepHo uisi neMeHToB {Y A rpynmsl , 1 YA rpynmsl, 1A rpymmbi}

A) o6mas hopmyna JeTydero BoAopoJHoro coequnenns RH4

b) He 00pa3yroT neTyunx BOJAOPOAHBIX COEAMHEHUN

B) 1o 3aBepiieHUs PHEPTeTHYECKOTO YPOBHS HE XBaTaeT TPEX 3JICKTPOHOB
10. Cpenmu Bemiects, ykazanubix B psiay {NH3, Oz, HCI, SO2; CaO, HNOs, Cl2, CO2; H2SO4, HI, CuCly,
CHa, NH3} kor4ecTBO COeTMHEHU ¢ KOBAJIEHTHOM MOJISIPHOM CBSA3bI0 PABHO

A) Tpem

b) nBym

B) dersipem
11. Xwumuueckas CBs3b B MoJeKynax {030Ha W XJIOpUJA KalblUs; CEPHOW KHUCIOTHI M XJIOPUAA
AMMOHHUSI; CEPHOM KUCIIOTHI U 030HA COOTBETCTBEHHO }

A) KOBaJeHTHas MOJIAPHAS U HOHHAS

b) xoBaneHTHas MONIsIpHAs U KOBAJICHTHASI HETIOJISIPHAS

B) koBajeHTHas HEMOJSPHAs U HOHHAS

Tema 1.2. Tect Ne2 «IlepuoanyecKkuii 3aKOH U NMEPUOANYECKAA CHCTEMAa XMMHYECKUX JJICMEHTOB
.. MenneneeBa»

Bapuant Ne 1

12. 'V aroma cepsl YHCIIO 3JIEKTPOHOB HA BHEIITHEM YPOBHE U 3aps 4/pa PaBHbI COOTBETCTBEHHO

1) 4u+l6  2)6u+32 3)6u+16 4)4u+32
13. CxopHOE CTPOCHHE BHEIIHETO AJICKTPOHHOTO CJI0SI KMEIOT aTOMBI MBIIIbSIKA U
1) dochopa  2)ceneHa 3)repmanus 4)BaHaaus

14. B psany XMMHYECKHX 3JIEMEHTOB:
ATIOMUHUI>KpeMHUIT>hocop>cepa
BbICIIIAsl CTETICHb OKUCIICHHS
1) yBenuuuBaecTCS 3) He u3MeHseTcs
2) yMeHbLIaeTCs 4) cHayana yBEIMYMUBAETCS, a IOTOM
YMEHBIIAETCS



15. IIpursxkeHne 3JeKTPOHOB BHELIHETO CII0S K SAPY YBEITHMUUBACTCA B Py
1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K
16. B psay Be-B-C-N npoucxoaut
1) yBenuveHue pagmyca aToMOB
2) yBEIMYCHUE CHJIBI IPUTSHKCHHS BAJICHTHBIX JICKTPOHOB K SAPY
3) yMeHbIICHUE ITEKTPOOTPULIATEIIEHOCTH
4) yMCHBILCHUE YHCIIa BAJICHTHBIX 3JICKTPOHOB
17. B nopsake ycuieHHs HEMETAIIIMYECKUX CBOMCTB pPacoIOKEHBI

1) S-Se 2) Se-Br 3) Br-1 4) I-Te
18. HawuOGonbsmmii paguyc y aToma
1) 6poma 2) NMHKa 3) kanbuus 4) repmaHus
19. Hawubomnbmieil BOCCTAaHOBUTEIHHOM aKTUBHOCTBIO 00J1a/1aeT
1) Si 2)P 3)S 4)C1
20. Beicmmii okena coctaBa 90 00pa3yroT BCe 3JIEMEHTHI
1) IV A rpynmnsi 2) HA rpymist 3) IV nepuona 4) Il nepuona

21. Tlo HOMepy mepuoa MOKHO OIPEICITUTh
1) KOJIMYECTBO 3JCKTPOHOB Ha BHEITHEM YPOBHE aToma 3) 3aps sjapa aToma
2) KOJIMYECTBO BCEX DIICKTPOHOB B aTOME 4) 4KciI0 SHEPreTUYeCKUX
YpOBHEM B aTomMe
22. CKOJBKO SHEPreTUYECKUX YPOBHEW B aTOME CKaHIUs?
n1 2) 2 3)3 4)4
23. OueHnTe NPaBUIBHOCTD CYXICHUI
A. Merannuyeckie 1 BOCCTAaHOBHUTEIBHBIE CBOMCTBA 3JIEMEHTOB B TJIABHBIX MOATPYIIax C
pOCTOM 3apsizia siipa YBEINIUBAIOTCSI.
b. B mnepuose c poctoM 3apsia fApa OCHOBHBIE CBOMCTBA OKCHJIOB W THAPOKCHJIOB
YBEITUYIHABAIOTCSI.
1) BepHO TOIBKO A 2) BepHO TonbkO b 3) BepHBI 00a cyxaenus 4) ob6a
CYXXJICHUS] HEBEPHBI
24. Hawubonee CHIIBHBIMU OCHOBHBIMU CBOMCTBaMH 00J1aJ1aeT THAPOKCHU

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnortHble cBOMCTBa HanboIIee BBIPAKEHBI Y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psany xumuueckux snemeHToB Na — Mg— Al:
1) yMeHBIIAIOTCS 3apsiibl AP aTOMOB
2) YBEIMYMBACTCS YKCIIO DIICKTPOHOB BO BHEIITHEM DIICKTPOHHOM CJIOE
3) yMeHbIIaeTcs dIEKTPOOTPHIATEIEHOCTh
4) yMeHbIAeTCs paluyCc aTOMOB
5) yCcHIMBArOTCS METAINIMYECKHE CBOMCTBA
27. B psagy xumudeckux sieMeHToB F— Br — I:
1) Bce 3JEeMEHTHI UMEIOT BBICIIYIO CTETIEHh OKUCIICHHUS, PABHYIO HOMEPY IPYIIITBI
2) ocnabeBalOT HEMETATMYECKHE CBOMCTBA
3) yBenMuMBAETCS BBICIIAS CTEIICHb OKUCIICHHS
4) yBeIMUYMBACTCS PAIUYC ATOMOB
5) o00pa3yroT JleTy4ne BOAOPOIHbIE COSAMHEHHS ¢ o0miel popmynoit HD

IIpumeuanue: 3aganus Al-A14 onenuBatorcs 1 6amnom. 3ananus Bl u B2 onenuBarores 2 6ammamu.
CraButcs 1 Gamn, eciu B oTBeTe nomyiieHa ogHa omuOka. CtaBurcs 0 OayioB, €ciid: a) B OTBETE
JIOMyIIeHO OoJiee OAHOM OmMOKH; 0) OTBET OTCYTCTBYET.

MaxkcuManbHBIA O0alll 3a BEIIOJIHEHHE BCEX 3a0aHUi coCcTaBisIeT 18 0amios.

Pa3nen 2. XuMun4yeckue peakuuu
Tema 2.1.



28. UYTO OTHOCHUTCS K XUMHYECKHUM SIBJICHUSIM?
1) ucnapeHue BOJBI
2) TOpEcHHE APOB
3) mneperonka HedTH
4) maBJICHHUE 0JIOBA
29. Yem xapakTepHu3yeTcs 9K30TepMUYECKas peaKius?
1) oOHa CONMpOBOXKAACTCS MOTJIOIICHUEM TEILIa
2) TerioBoro 3¢ dekTa He HAOIaeTCs
3) oHa CONPOBOXKIAETCS BIICICHUEM TEILIa
4) TakuX peakiuii HeT
30. Kak Ha3bpIBaeTcsi peakius, B pe3yiabTaTe KOTOPOW M3 OJHOTO CIIOKHOTO BEIECTBa OOpasyercs
HECKOJIbKO HOBBIX BEIIECTB?
1) peakuus CoeqMHEHUS 3) peakuust oOMeHa
2) peakius 3aMeIeHHs 4) peaxkuus pas3yioKeHUs
31. Yemy paBHa cymma ko3¢ dunneHtoB B ypasHenuu peakiuu Ca(OH)2 + HNO3 ~ Ca(NO3)2 + H20?
1) 4
2) 6
3) 5
4) 12
32. Kakas macca Boabl oOpasyercst ipu B3aumojeiictsun 0,5 MOJIb BOIOPOJIA C KHUCIOPOAOM?
1) 45r
2) 9r
3) 18r
4) 181
33. Kakoe BeriecTBo 0003HAYEHO CHMBOJIOM X B cxeMe npeBparienuii Li * x >1.iOI I?
1) Li20
2) LiO
3) LINO3
4) LiCl
34. YcTaHOBHTE COOTBETCTBHE.
Tun xumuueckoit peaknun  CXxeMa XMMUYECKOM peakuu
1) MgCO3 " C02J + MgO
A. Peaxumst pasmoxernnss ~ 2) CuO +Al~ Cu + A1203
B. Peakuus o6MeHa 3) NO+02"NO2
B. Peakuus 3amernienus 4) ZnO +H2"Zn + H20
I. Peaxumst coemuuennss ~ ©) HC1 +NaOH ~ NaCl + H20
6)BaC12 + Na2S04 ” BaS04; + NaCl
35. BoccraHOBUTE MPaBYIO YacTh YPaBHEHUS PEAKIIMH 110 €T0 JICBOW YaCTH.
JleBas yacth ypaBHeHUs [IpaBas yacTh ypaBHEHHUS

1) Cu+H20
A. Cu(OH)2 = 2) CuCl + H20
B. CuO + 2HCI = 3) CuS
B. CuO + H2 = 4) CuCl2 + H20
[.Cu+S= 5) CuO + H20

6) Cu20 + H20
36. BcTaBbTE ypaBHEHHE PEaKIIUH IO OMMMCAHUIO, JaAUTE XapaKTEPUCTHKY YPABHEHUS PEaKINu: CyabpaT
xene3a(Ill) + ruapoxcun kanusa = ruapokcun xenesa(lll) + cynpat kanus.
C2. ('octaBbTe ypaBHEHHS peakiuii mo cxeme npespameHuii: S * SO2 ~ SO3 » H2S04 ~ Na2S04.
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Tema 2.2.
B kaxom Bompoce BbIOEpHUTE OJUH MTPABUILHBIN BAPHAHT OTBETA.
37. U3 nepeunciaeHHBIX AIEKTPOIUTOB YKAKHUTE CIIA0BIN SJISKTPOIIHT:

a) TUIPOKCHUJ KaJbIUs B) CEpHasi KUCIOTa
0) IUIaBMKOBAs KHUCIOTA T') TUAPOKCH]T HATPHUS
38. U3 mpeacTaBieHHBIX YaCcTHUI] BBIOEPHUTE CYIb(PUT-HOH:
a) S* 0) SO3z>
B) SO32 r) SO4>
39. Kakoe coeanHeHre B FOHHOM ypaBHEHUU 3aMTUCHIBAETCS B BUJE MOJICKYIIbI?
a) a30THas KUCIIOTa 0) oprodochopHas kuciora
B) THAPOKCHUJ LIE3Hs 1) CUJTUKAT HaTpus
40. Ilpu muccouumaiuu 3 MOJIb KAKOTO COeIMHEHUs 00pa3yeTcs 9 Mob aHHOHOB?
a) HHTpaTa aTFOMUHHS 0) xnopuna xenesa (II)
B) cyib(ara HaTpus r) cynbduaa Kamus
41. Ilpu B3auMOJEHCTBUY KaKOl Mapbl BEIECTB BBIICIUTCS Ta3?
a) TUIPOKCHJ MarHus U a30THAas KUCJIOTa 0) cynbpUT Kaus U COJISTHASI KUCTIOTa

B) HHTpAT HaTpHs U opTodochopHas KuciaoTa ) ruapokcu xkenesa (II) u cepras kucimora
42. C pacTBOPOM KaKOT'O COCIMHEHUS IPOPEarupyeT ruAPOKCHI IIMHKA?

a) THUIPOKCHIA KaJIHs 0) cynbdaTa HaTpUs
B) XJIOpUJa MarHus I') HUTpaTa Kajaus
43. Kakoli OKCH U3 MEePEUnCICHHBIX pearupyeT U ¢ TUAPOKCUIOM HATPHUS, U C a30THOM KHCIOTOM:
a) OKCHUJ MarHus 0) oxcua kpemHuus (IV)
B) OKCHJ OCpUILIH I') OKCHJT KJIBITHS

44, Coxkpamennoe nonHoe ypasaenue 2H+ + COs* = H,0 + CO2 coOTBETCTBYET B3aMMOACHCTBHIO
a) KapOoHaTa KaJbIUs U aQ30THOM KHCIOTHI
0) xapOoHaTa KaJlus U YKCYCHOM KUCIIOTBI
B) okcuaa yriepoaa (IV) u runpokcuaa HaTpus
r) KkapOoHaTa HaTpPHUsS U CEPHOU KHUCIIOTHI
45. Ocanok o0pa3zyeTcs B pe3y/bTaTe B3auMOACHCTBUS
a) alerara HaTPUs U COJITHOW KHCIIOTHI
6) cynbduna kanus u HuTpara ceuHua (I1I)
B) opTo(ochOpHOIl KUCIOTHI U THAPOKCHIA HATPUS
r) oxcuaa cepsl (IV) u ruapoxcuaa kamus
46. Kucnas cosb MOXeT 00pa30BaThCs MPH B3aMMOICHCTBIH THIPOKCHIA HATPHS H ...
a) XJIOPOBOJOPOAHON KHUCIOTHI 0) a30THOM KHCIIOTBI
B) OPOMOBOOPOTHON KUCIIOTHI T') CEpHOU KHUCIIOTHI
47. Tlpm nobGaBieHMHM K pacTBOPY XJOpHAAa ATIOMHMHHSA M30bITKa pacTBOpa THAPOKCHIA HATPHS
oOpa3yercs
a) A1(OH)s 6) NaAlO2
B) Na[A1(OH)4] r) Al203

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKUX BelIeCTB
Tema 3.1 Kinaccugukanusi, HOMEHKJIATYPAa U CTPOEHHE HEOPTaHN4YeCKNX BellecTB
Tect ¢ BBIOOPOM NPaBUILHOIO OTBETA.
48. KucrmoTHBIMU OKCHIAMH SIBJISIFOTCS BCE BEIECTBA B Tpyrmmie: 12
a) ZnO, SOz, H2S046) SiO2, Cl207, P2 0s B) COz2, Al203, Fe203r) Li20, NO, FeO
49. BemectBo, Ha3BaHue kotoporo HuTpart xenesa (1), umeer popmyy:
a) FeN 6) Fe(NOz3)3B) Fe(NOz2)21) Fe(NOs)2
50. Consimu SBISIFOTCS:
a) Al2S3, NH4Cl, H2SiO4 6) Al,O3, NHaNOs, K2&04 B) Al(OH)s3, NH4Q, NazSiO4 r) AlsSs,
NHCI, K2SiO4
51. K OCHOBHBIM OKCHJIaM OTHOCHUTCS TpyIIa BEIIECTB:
a) SOz3,HCI, CuO 6) CuO, Na20, Ca0 B) CaO, BaO, SiOz2r) SiOz2, OF2,Al203



52. K kuciioTaM OTHOCHUTCS T'PYIINa BEIIEeCTB:

a) H2S, HNO,HBr 6) KCI, HCI, H2SO4 B) NHs, HNO3, HJ r) NaOH, H2SOa4, H2S
53. BermiecTBo, Ha3BaHKE KOTOPOTO CYIb(MUT HATPHUs, UMEET HOPMYITy:

a) Na2S0306) Naz SO48) 2K S 1) NaHSO4
54. OCHOBHBIM OKCHJOM U OCHOBHOM COJIBIO SIBJISIFOTCS:

a) FeO u FeSO4 6) CaO u CaCl2 B) BaO u Ba(NO3)2 r) CaO u (CuOH), CO3
55. OcHOBaHHEM U KHCIIOTON COOTBETCTBEHHO SIBIISIOTCS:

a) HNOszu (NHOAI(SO4)26) H2S u NaNOsz B) K2SO3u Ca(OH)21) KOH u H4P207
56. OCHOBHBIM MPU3HAKOM, IO KOTOPOMY CJIOKHOE BEUIECTBO OTHOCAT K KHCIIOTaM, SIBJISICTCS] HAIUYUE
B €T0 COCTaBe:

a) KHCJIOTHOTO OcTaTKa 0) aTOMOB KHCJIOPO/Ia B) aTOMOB BOJOPO/ia T') THIPOKCHIIBHOM TPYIIIIBI
57. K amdoTepHbIM COCAMHEHUSM OTHOCUTCS TPYIIA BEIIECTB:

a) Al20g, SiO2, Ba(OH)26) Zn(OH)2,Ca0, P20s B) ZnO, Zn(OH)2, Ca(OH)21) AI(OH)3, ZnO,

Zn(OH)2
58. Oxcua Merania, KOTOpbIH B3aUMOJIECHCTBYET U C OCHOBAHUEM, U C KUCITIOTOM, SBISETCS:
a) ampoTepHBIM 0) HECOICOOPA3YIONTUM B) OCHOBHBIM T') KUCIOTHBIM
59. BemecTBo, B KOTOPOM BaJIeHTHOCTH cephl 11, 3T0:

a) CEepHHUCTHIN ra3 0) cepoBoAOPO B) cyibdar kamus 1) okcua cepsl (IV)

60. IIpupogHOMY COEAMHEHUIO KAIbLIMS, HA3bIBAEMOMY MpPaMOp, COOTBETCTBYET dhopMyIa:

a) Cas(POa4)26) CaCOsB) Ca(OH)2r) CaSOs4
61. YrapHbIM razom Ha3bIBaIOT:

a) okcun yriepoga (IV) 6) oxcuna cepor (IV) B) okeun yrimepoma (II) r) oxeupn asora (II)
62.0OCHOBaHUS COOTBETCTBYIOT XMMHUECKUM 3JIEMEHTaM, UMEIOLIUM CIIEAYIOLIIE TOPSIKOBbIE HOMEpa B
IIEPUOTUYECKON CUCTEME:

a) 20,16,12 6) 12,20,19 B) 13,14,151) 6,11,12

Tema 3.2 ®u3nko-xuMu4ecKHne CBOIICTBA HEOPraHUYECKUX BelleCTB
Pesynbrar 00yuenus KiaccuduimpoBars HeOpraHm4eckue BEIeCTBA B COOTBETCTBUU C UX CTPOCHUEM

63. bunapHOe coenMHEHNE XUMUYECKOTO JIEMEHTA C KUCIOPOJOM B CTETIEHU OKHCIIEHUS -2, B KOTOPOM
caM KHUCJIOPOJ CBSI3aH TOJIBKO C MEHEE AJIEKTPOOTPHIIATEITHHBIM DJIIEMEHTOM:
a) okcua + 0) conb B) kucnorta 2. OcHoBHBIE okcuabl: a) okcua cepbl(YT) SO3
0) oxcua Hatpust NapO + B) okcrp azota(”) NO2
64. OcCHOBHBIE OKCH/BI:
a) okcua azora(”) NO2
6) oxcun cepoi(YT) SO3
B) okcuna meau(11) CuO) +
65. KuciaorHsle OKCHIBI:
a) okcun ceppl(YT) +
6) oxcuna menu(11) CuO)
B) okcuj nuuHka ZnO
66. KuciaoTHBIE OKCHIBI
a) oxcun amomunus A1203
06) oxcun nmHKa ZnO
B) okcua azora(™) NO2 +
67. AmdoTepHbIe OKCHIBI:
a) okcua azora(”) NO2
06) okcua nuHKa ZnO +
B) okcua HaTpust Na2O
68. AmdorepHbIC OKCHIBI:



69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

a) okcua meau(IT) CuO)
0) okcun azora(Xy) NO2
B) okcun amoMuaus Al20s+
I'te HaxoAATCSI HYKJICMHOBBIE KUCIIOTHI B 9YKAPUOTAX:
a) B MUTOXOHJIPHSIX
0) B MemOpaHe
B) Bsape + 9.
UTo Takoe HyKJIEMHOBAsI KMCJIOTA!
a) Ouomonmmep +
0) pacTtBOp
B) HEOPraHM4eCcKOe COeTUHEHHE
Bce kucnothl B cBoeM cocTaBe UMEIOT KUCIOPO/I, TaK JIK 3TO:
a) Jna
0) Her +
B) HE M3y4YEHO
Kucnoram coOOTBETCTBYIOT ClieyIOlee COSAMHEHUE:
a) HBr+
6) HOH
B) NaOH
Kucnoram coOOTBETCTBYIOT ClIeIyIOIIEE COCTUHEHHE:
a) NaxSOs
0) Hs3AIO3+
B) NaOH
Kucnoram cOOTBETCTBYIOT ClIeIyIOIIEE COCTUHEHHE:
a) CH3COOH +
0) KsPOs
B) HOH
Kucnotsr 06pa3yroTcst mpu B3aMOIeHCTBHUH:
a) KHCJIOTHOTO M OCHOBHOTO OKCHJIa
0) OCHOBHOTO OKCHJIA M BOJIbI
B) KHCIOTHOTO OKCHJIa ¥ BOJBI +
B3anmoneiicTBrE OCHOBaHHUS C COJIBIO:
a) NaOH + MgCl; = NaCl + Mg(OH)2 +
6) NaOH + HNO3z= HOH + NaNO3
B) NaOH + CO2= NaHCOs
dopMya, COOTBETCTBYIOIIAS COJIH:
a) CH3COOH
06) NaHCOs+
B) Hs3AIlOs
dopMya, COOTBETCTBYIOIIAS COJIH:
a) HBr
6) CH3COOH
B) Mg(OH)Cl2+
dopMyia, COOTBETCTBYIOIIAS COJIH:
a) HBr;
0) KoS+
B) K20
OcHOBaHUSI MOTYT BCTYIATh B PEAKIIHIO C:
a) OCHOBHBIMU OKCHIAMHU
0) CO BCEMHU HEOPTaHUYECKHMH BEIICCTBAMU
B) KHCIIOTHBIMHU OKCHJAMHU +
KucnoTHble OkcHIbI MOTYT B3aUMOJIEMCTBOBATH C:



a) OCHOBaHHEM
0) cousblo +
B) KHCIJIOTOM
82. KwucnoTHble OKCHIBI MOTYT B3aUMOJICHCTBOBATD:
a) C OCHOBHBIM OKCHJOM +
0) c KHUCIIOTOM
B) C OCHOBaHHEM.
83. Oxcuabl cOCTOSAT U3 KUCIOPOA U:
a) JIBYX JIEMEHTOB
0) omHOro 3JIeMeHTa +
B) TpeX JIEMEHTOB
84. BriOepuTte rexcaruapoxcodeppar HaTpus:
a) Naz[Fe(OH)4]
6) Na[Fe(OH)6]
B) Nasz[Fe(OH)s] +
85. Hwutpar anroMHHUS B paCTBOPE B3aUMOJICHCTBYET C:
a) Ca(OH)2+
0) Fe(NOs3)2
B) KCI
86. T'mmpoxapOOHAT HATPUS PEATUPYET C KAKIBIM U3 ITUX BEIIECTB:
a) O2u CO2
6) NaOH u HCI +
B) CaCl2u NaOH
87. Mexmy coOOl pearupyror:
a) ruapokcua meau (II) u consHas kucnora +
0) xapOonat Oapust u ruapokcun meau (II)
B) TUIpOKCHI MarHus u HUTpaT cBuHIa (1)
88. OcHoBanus — 3T0:
a) CJIOXHBIE BEIIECTBA COCTOSANINE U3 METAIa U KUCIOTHOTO OCTaTKa
0) CIOXHBIE BEIIECTBA COCTOSIINE U3 BOAOPOAA U KUCIOTHOTO OCTAaTKa
B) CIIOKHBIE BEIIECTBA, COCTOSIINE U3 aTOMOB METaJljia ¥ THAPOKCOTPYIIIHI +
89. Kakoe 13 npuBEACHHBIX HUXKE BEIIECTB SBJISICTCS OCHOBAHUEM:
a) Fe(OH) +
6) CaO
B) Na2S04
90.Yto obpazyercs mpu Bzaumoeiictur NaOH ¢ CO2:
a) coJib 1 Boja +
0) CoJIb M KHCJIOTA
B) OCHOBaHUE M OKCHU]]
91. OcHOBaHUE TUCCOLIMUPYET HA:
a) KaTHOHBI BOJOPOJA U AaHUOHBI KUCIOTHOTO OCTaTKa
0) KaTHMOHBI METaJUIA U TUAPOKCH]I AaHUOHBI +
B) KaTHOHBI METaJlIa ¥ aHUOHBI KUCIIOTHOTO OCTaTKa.

Paspnen 4. CtpoeHune U CBOMCTBA OPraHUYeCKHUX BelleCTB
Tema4.1. Knaccugukanus, cTpoeHre 1 HOMEHKJIATypa OPraHUYeCKUX BEILIeCTB



Bomnpoc 102
VYkaxure crpaBeIMBbIe YTBEpKAEeHUS. B yrieBogopoze co CTpyKTypHO# popmyiioit

CH;
|
H2C - cH - CH - ¢ - CH3
1111
H:C - CH; CHs CH3

BapHaHTLI OTBETOB

A. 4uCIIO epBUYHBIX aTOMOB C paBHO CyMM€ BTOPUYHBIX U YETBEPTUUHBIX
B. umcio0 BropuyHbIX aToMOB C paBHO YHCITY TPETUUHBIX

C. uucio TpeTuyHbIX aToMoB C B 2 pa3a 0oJibllie YHCila YETBEPTUUHBIX

D. 4ucno nepBUYHbIX aToMOB C B 2 pa3a 60sblie yucia TPETUYHBIX

Bomnpoc 103
B oprannueckux BemiecTBax BaJICHTHOCTh aToMa YIJIepo/a, Kak MpaBIIo, paBHA:

BapuaHThI 0TBETOB;
a) 1;
0) U;
B) III;
4HIvV

Bonpoc 104
VYKaxuTe 4uciIo aTOMOB BOAOPOAA, KOTOPOE BXOIAUT B COCTaB MOJEKYJbI, CKEJIET KOTOPOHM HMeEeT
CTpOCHHUE

Bonpoc 105
3anuiuTe, CKOJBKO YIIIEBOJOPOIOB H300PAKEHO C MOMOIIBI0 CIEAYIOIIMX CTPYKTYpP YIJIEPOIHOTO
ckeinera?

Bomnpoc 106
B umncno mnonoxeHui TEOPUM XUMMUYECKOTO CTPOCHMS OPraHMYECKUX COEIUHEHUH HE BXOIMT
YTBEpXKJICHHE:



BapuanTbl oTBeTOB

A
B.
C.
D.

OpPraHUYeCKHE BEIIECTBA HE MOTYT OBITh TOJTYYEHBI U3 HEOPTaHUYECKUX

aTOMBI U IPYIIIBI aTOMOB B MOJIEKYJIaX B3aMMHO BIMSIOT APYr HA Apyra

OJTHOM ¥ TOM e MOJIEKYJISIPHOH (POPMYIIOif MOKHO OMUCATh COCTAB PA3ITUYHBIX BEILIECTB
aTOMBI B MOJIEKYJIaX CBSI3aHBI B OIPEJECIEHHOM I1OCIEI0BATEIbHOCTH COIIACHO UX BAJIECHTHOCTHU

Bonpoc 107
[To cTpyKTypaMm YIiaepoJHOTO CKeleTa yriieBOJOPOAOB YKKUTE OJMHAKOBBIC BEIIECTBA:

Bapl/laHTbI OTBETOB

Bomnpoc 108

M30Mepsl OTIMYAIOTCS MEXKAY COOOM: a)(pU3NUEeCKUMU CBOUCTBAMHU; 0)XUMHUECKUMH CBOMCTBAMU;
B)CTPOEHHEM MOJIEKYJI; T)MOJIIPHBIMU MaccaMu

Bonpoc 109. Jlns wu30MepoB OJMHAKOBBI: a)MOJsipHass wmacca; O)pusnueckue CBOWCTBA;
B)KOJIMYECTBEHHBIN U KAUECTBEHHBII COCTAB;T)CTPOECHUE MOJIEKYJIbI

Bonpoc 110. M3omepamu 10 OTHOIIEHUIO IPYT K APYTY SBISIFOTCS YIJIEBOAOPOABI CO CTPOCHUEM
YIIIEPOIHOM LETN:

BapuaHnTtel oTBETOB

Bomnpoc 111

Ckomnpko BELIECTB n300paXkeHO c IIOMOUIBIO bopmyn



BapI/IaHTLI OTBETOB:

a) nBa;

0) oxHO;
B) TpH;

r) YeThIpe

Tema 4.2. «CBolicTBa OpraHn4ecKnx coeIMHeHn»

112.

113.

114.

115.

116.

117.

118.

119.

[Tpornecc pasnoxkeHust yriaeBoA0pOAOB HeTH Ha OoJiee JIeTyune BeleCTBa Ha3bIBACTCS:
a) KpPEKHUHIOM;
0) IeruapupoBaHUEM;
B) TUJPUPOBAHUEM;
r) JAeruapararuen
['openue sTHIIaMUHA COTIPOBOXKIAETCSI 00pa30BaHUEM YTIIEKHCIIOTO Ta3a, BOJBI U:
a) aMMHaKa;
0) azora;
B) okcuaa azora; (II)
r) okcuaa azora (IV).
Peaxknusi, moka3piBaroliasi HENpeACIbHBINA XapakTep KaydyKa
a) peaKIus TaIOrTeHUPOBAHMUS;
0) peaxiys TUAPOraJOreHUPOBaHUS;
B) peaklus MOJIMMEPH3AIINH;
r) oxucienue pactrBopom KMnOg
Peaxus "cepeOpsiHHOTO 3epKaia’ XapakTepHa:
a) IS IPOTIaHAIS;
0) OyraHomna-2;
B) OyreHa-2;
r) OyruHa-2.
ITpu B3auMoieiicTBUM KapOOHOBBIX KHCIIOT M CIUPTOB 00pa3ytoTcs:
a) TpOCThIE APUPBI;
0) cnoxHble 3(UpHI;
B) aJbJCTHJIbI;
I) aMUHOKHUCIOTHI.
[IponykToMm peakiuu OyTeHa-1 ¢ XJI0poM SIBIISIETCS:
a) 2-xjopOyrteH-1,
0) 1,2-puxnopOyraH;
B) 1,2-nmuxnopOyreH-1;
r) 1,1-muxiopOyTaH.
Crn0oxHbIH 3()Up MOKHO NOTYUUTh IPU B3aUMOJICHCTBUU KapOOHOBOM KUCIIOTHI C:
a) aleTHICHOM;
0) XJIOPOBOJIOPOJAOM
B) OTUJICHOM;
) METaHOJIOM.
Jlist ipeieTIbHBIX OJTHOATOMHBIX CIIUPTOB XapaKTEPHO B3aUMO/ICHCTBHUE C:
a) NaOH (p-p);
6) Na;
B) Cu(OH);
r) Cu.



120. Kos¢pdumuent nepexn kucinopoaom B ypaBaeHnn C2HsOH+O2;-— pasen:
a)3;
0) 4,
B) 1,
D2,
121. Cymma xoaddunmeHToB B ypaBHeHnn noiaydenus CoHz u3 kapOuja kaabius, paBHa:
a)2;
0) 3;
B) 4,
"5,
122. Tlpu mosiHOM OKHCIIEHUH | MOJb MpomaHa KHCIOPOJI0M BO3AyXa 00paszyercs:
a) 1 Moub CO2 1 1 Moss H20
6) 3 Moabs CO2 u 4 Mons H20
B) 2 Monb CO2 u 3 Mons H20
r) 4 Mons CO2u 6 Mons H.O
123.3anumure Ha3BaHue BemiecTBa X (10 CHCTEeMaTUYeCKOW HOMEHKIIATYpe) B IIETH MPEBpaIlleHUi:
Kpaxman " riaoko3a N X A aTuieH
124. Drtanon maccoit 13,8 1 okucnunu 34 r okcuna meau (I1). Iomyunnu anpaerun maccoit 9,24 r.
YemMy paBeH mpakTuieckuii Boixo[ ( B %) anpaeruna’?

Pasznens.Tema 5.1

125. M3 mnpeioKeHHOTO CHHCKAa XUMHUYECKHUX pEaKiMid BBIOGPHTE BCE, CKOPOCTh KOTOPBIX
yBEJIMYMBACTCS NpH moBbieHnn aasienus: 1) N2 + 3H2 = 2NH3 2) CO + 2H, = CH3OH

3) Zn + 2HCI = ZnCl2+ H24) 2Na + S = Na2S 5) C + Si = SiC

126. U3 mpeioKeHHOTO CHHCKAa XUMHUYCCKUX PEaKIUi BBIOEPHUTE BCE, CKOPOCTH KOTOPBIX
yMeHbIaeTcs npu nouwkennu nasienus: 1) Ca +2HCI » CaClI2 + H2 2) H20 + N205 » 2HNO3 3)
C6H6 + CI2 ~ C6H5C1 + HCI 4) H2 + S~ H2S 5) C + 2N20 ~ CO2 + 2N2

127. W3 npemioXeHHOTo NEpevHs BEIOEPUTE BCE PEAKIINH, JUTSI KOTOPHIX YBEJTMUEHUE JaBJICHUS He
NPUBOIHUT K yBenuueHuto ckopoctu peakiuu: 1) 2P + 5Clon = 2PCls  2) Zn + CuSO4 = ZnSO4 +
Cu 3) Ba + 2H;0. = Ba(OH)2 +H2 4) Fe"s +H2=2FeO+ H20 5)2NaOH + H2SO0s

Na2S0s4 + 2H20.

128. M3 mpennoXeHHOTO CIMCKAa XUMHYECKHUX pPEaKIHuid BBIOEPUTE BCE, CKOPOCTh KOTOPBIX
YBEIMYUBACTCS TIPH MTOBBIIIIEHUN KOHIIEHTparwu Bogoposa: 1) N2+ 3H2 = 2NH;s

2) CO + 2H2=CH3s0H 3) Zn + 2HCI = ZnCh + H24) C + H20 = CO + H2
5) CsHe + H2= C3Hs

129. U3 mpemioKeHHOTo CIHCKa XUMHUYECKHUX peaKIuil BhIOEpUTE Te, CKOPOCTh KOTOPBIX
YMEHbILIAeTCs MpU MOHWKEeHUH KoHLeHTpauu kuciotsl: 1) Ca + 2HCl = CaClz + H2

2) H2O + N20s5=2HNOs3 3) CeéHes + HNO3 = CsHsNO2 + H20 4) NH4H2POs = NHs + H3POs4
5) SOz + H20 = H2S04.



130. M3 mpemIoKeHHOro CIHCKa XUMHUYECKUX peakIuil BbIOEpUTE Te, CKOPOCTh KOTOPBIX
yBEIUYUBACTCS U moBbieHuu AaiaeHus: 1) 2NH3z =Nz + 3H2- Q 2) CO + 2H, = CH30H + Q 3) Zn
+ 2HCIl = ZnCl2+ H2+ Q 4) Ca+ S =CaS 5) CaO + CO2= CaCO:s

131. U3 mnpennoXeHHOTO CHUCKAa XUMHUYECKUX PEaKIUi BBIOCPUTE TE€, CKOPOCTh KOTOPBIX
YBEJIUYHUBACTCS MPH MOBbIIeHNH naBjieHus: 1) No+ 3H2 = 2NH3 2) CO + 2H, = CH30OH

3) 2Mg + CO2= 2MgO + C 4) 2Na + S = NazS 5) CO + Cl2= COCl;

132. W3 mnpemioKeHHOro CIHCKa XUMHUYECKUX peakIuil BbIOEpUTE TE, CKOPOCTh KOTOPBIX
yMeHbIIaercs npu noumwkennu aapiacaus: 1) Ca + 2HCI = CaClz+ Hz 2) 2H20 + 4NO2 + O2 = 4HNO3
3) CeHes + HNOz = CsHsNO2 + H20 4) H2+ S = H2S 5) C + 2N20 = CO2 + 2Nz2

133. U3 mnpemioKeHHOro CIHCKa XHMHUYECKHX pEakKiui BbIOEpUTE T, CKOPOCTh KOTOPBIX
YBEIUYUBACTCS ITPH UCIIOJIb30BaHuu KaTanuzaTtopa: 1) C + 02 = CO2 2) CO + 2H, = CH30H

3) Zn+ 2HCI =2ZnCl2+ H2 4) 2Na + S = NazS 5) N2+ 3H2 = 2NHa.

134. W3 npemioKeHHOTO CIHCKa BO3JEHCTBHN BBIOEPUTE T€, KOTOPBIE MPUBOIAT K YBEIHMUCHHIO
CKOPOCTM XMMHUYECKOH peakluy MarHusi C pacTBOPOM CEpHOM KHCJIOTHI: 1) MOBBIIEHUE
TeMIIepaTyphl 2) MOHWKEHHUE AABJICHUS B CUCTEME 3) yBEJIIMUECHUE JIaBICHUS B CUCTEME

4) nobaBjeHHE MarHus 5) yBeJIUUYECHUE KOHIICHTPAIIMN KHUCIIOTHI.
Pa3znen 6.PacTtBopbI
Tema 6.2.

135. Vkaxute pacTBOpUMOE B BOJIE BELIECTBO:

A)kapOoHaT KanbLus; B)cynbdar anromunus;
b)xnopun cepedpa; Drunpokcun xenesza (III).

136. U3 psapna dopmyn HoS, NaBr, H2SOs; CuO, H2COs, H20 BwIGepute Te, KOTOpHIE
COOTBETCTBYIOT CUJIbHBIM AJIEKTposinTaM. HanuimTe ypaBHEHHs TUCCOLMALIMN ATUX COSUHEHUH.
137.3akoHunTE ypaBHEHUS PEAKIIMNA:

A) NaCl+ AgNOs”,

BATO + HCI1 7,

B) HNOs+ Cu(OH)2".

PaccraBbre K03 punmentsr. HanummuTe 11 Kax10i peakiuu HOHHbIE YPaBHEHUS.

138. PaccumraiiTe MOJSPHYIO KOHIICHTPAIIMIO pacTBopa, B 250 CM® KOTOPOTO COJEPKUTCA 4 T
TUAPOKCUAA HATPHSL.

139. PaccumraiiTe 00beM CcOJITHOM KHCIOTHI ¢ KoHmeHTpanued HCI1 0,1 Monw/am®, KOTOpPBIH
notpelyeTcst A5l ocaxIeH!s] HOHOB cepedpa n3 20 r pacTBopa HUTpaTa cepedpa ¢ MacCOBOM J1omeit
AgNO3 5%.

6.3 Bomnpochl 115 MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAlHH

Pazgen Opranunyeckasi XuMust
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n

13.

14.
15.
16.
17.
18.
19.

0.
1.

[Ipeamer oprannyeckoir xumun. OpraHnyeckre BEUIECTBA U UX OTJIMYME OT HEOPraHUUECKHUX
BCIIIECTB.

OcHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYEeCcKOTo cTpoenust A.M. bytieposa.

Ankanbl: 0011ast popMyIia, TOMOJIOTUYECKHH psll, GU3MIECKHUE CBONCTBA

N3omepus ankaHoB (Ha MpuMepe MeHTaHa, FreKcaHa, renTaHa).

XHUMHYEeCKHe CBOMCTBA aJJKaHOB.

AJIKEeHBI: onpeiesieHrne, U30MepHsl, XUMHUYECKHE CBONCTBA.

AJIKUHBL: OnIpeieieHre, U30MEPUsl, XUMUYECKHUE CBOMCTBA.

benzon: nonyueHne U XuMUYECKHUE CBOMCTBA.

CnupThl: onpeieieHue, KiiacCu(pUKAIus, MPUMEpPbl, XUMHYECKUE CBOMCTBA, IPUMEHEHHE.

DeHoJIbL: onpeereHre, XUMUUECKIE CBOMCTBA, MOTyUYEeHHUE.

AJbJIETU]IBL: ONIPEIETICHUE, XUMUUECKHE CBOMCTBA, MOJTyYCHHUE.

KapOoHOBBIE KHCIIOTHI: OIpeIecHIe, KiIacCU(pUKAIIUS, IPUMEPhI, XHMHUYSCKUE CBOWCTBA.
VYrieBonpl: omnpeziciieHHe, Kiaccu(UKanus, TpUMEPbl M HUX OHOJIOTHYECKas pPoJib.
Monocaxapusbl, Jucaxapuasl, [Tonucaxapuabl

AMuHBIL: onpenenienue, kinaccudukanus, npumepsl. Peakiusa H. H. 3uanna

AMMHOKHCIIOTBI: ONPEEIICHIE, OCHOBHBIE XUMUUECKHE CBOMCTBA.

[TonsiTHE 00 a30TCOAEPIKANINX TETEPOIUKINICCKUX COCTUHECHHSIX

benku.KauecTBeHHbIe peakiiuu OEIKOB.

HyxknenHnoBble KUCTOTHI

[ToHsiTHE O BEICOKOMOJIEKYISIPHBIX COEMHEHUSIX

Pazgen O0masi 1 HeopraHuyeckasi XuMMsi
20. X¥MHUYECKHUI DIIEMEHT

21.3aK0H ITOCTOSTHCTBA COCTAaB:

22.3aK0H COXpaHEHUsI MaCChl BEIIECTB

23.
24,

[Tepuonnueckuii 3akoH /J.M.Mennenesa
BajeHTHOCTE U BaJIEHTHEIE BO3MOKHOCTH B @TOMOB

25.0OCHOBHBIE THITBI XUMHUYECKOH CBS3U

26.
217.
28.

JucniepcHbIe CHCTEMBI
THUIIBI XUMHAYECKUX PEaKLIMI
CkopocTh XUMHUECKUX peakuuid. Karanus

29.00paTuMOCTh XUMHUYECKUX PEAKIIUH.
30.Xumnueckoe paBHOBecue XHUMHUECKOE pAaBHOBECHE
312nexTpoauTHuecKas JUCCOLanus

32.
33.
34.
35.
36.

I'mpponus

Krnaccudukanus HeOpraHmuecKux BEIIeCTB
Kiaccudukanmst opraHnueckux BEIIecTB
Merainbl

Koppo3sus meramios

37.2nexTponus

38.Hemeramisl

39.0kcuapl HEMETAIOB

40KuncnoTelOpraHnyeCcKue 1 HEOPraHNYECKHE

41 AmdorepHble OpraHnyeckre 1 HEOPraHn4eCKUe COeAMHEHUS

421" eneTnyeckas CBSI3b MEXK/y KJIacCaMU OPraHUYECKHUX U HEOPraHUYECKNUX COECINHEHHUN
43.XumMust ¥ IpOU3BOICTBO

44 XuMus ¥ CENbCKOE XO03SICTBOXUMUS U MTPOOTIEMBI OXPaHBI OKPYKAIOIIIEH CPEeIbI
45.XumMusi ¥ NOBCEAHEBHAS KU3Hb YETIOBEKA



6.4. Keiicbl

Keiicpl ncnonb3yroTcsi B KaUe€CTBE OLIEHOYHOI'O CPENCTBA B pazfene 7 MPUKIAJTHOIO MOAYINS, UX
coJiepKaHue ompeaersieTcs ¢ y4éToM MpodecCHOHATBFHOW HAIMPaBICHHOCTH 00pa3oBaTeIbHON
nporpammel CIIO.

IIpuMepsI BO3MOKHBIX T€M KelCoB:

[ToTennenue knuMara u BBICBOOOXKACHHUE Ira30BBIX THIPATOB CO JHA OKEaHa.

Bynymue marepuans! sl aBUa-, MAIIiHO- ¥ PHOOPOCTPOCHHS.

HoBsie maTepuabl A COTHEUHBIX OaTapen.

JlexapcTBa Ha OCHOBE PaCTUTENbHBIX [TPENAPATOB.

XHWMHYECKHUE 3JIEMEHTHI B KU3HU YEJIOBEKA.

. Bonoponnas 3HepreTuka.

Keiic Nel. «BogopogoMo0Ou/im - mar B Oyayuee»

Aptomobmin Honda FCX Clarity Ha BOJOPOIHBIX TOIUTMBHBIX JIEMEHTAX €34T 1o goporam EBporibt
¢ 2009 roma. B 2011 rogy Honda npucoenuHunach Kk €BpONeWCKOMY MapTHEPCTBY SKOJIOTHYHOM
seprun (Clean Energy Partnership), mocie dbero BbIBena Ha TEpBBIA IUIaH TPOU3BOJICTBO
9KOJIOTHYECKH YUCThIX aBToMoOmIIel. A Ha [Istom MockoBckom MexiyHaponHoMm aBTocanone BA3
IIpEJICTaBUI CBOIO HOBUHKY «Jlama-AHT3m» ¢ OajuioHaMu BOJIOPOJAA U KUCIOpOoa. 3afaHus:

1. Tlouemy MHOrHMEe aBTOMOOWIIBHBIE KOMIAHUHM pa3pabaThIBAlOT aBTOMOOWIIM, paboTaroliue Ha
BOJIOPOJHOM TOILIMBE?

2. Kak BBIXJIONHBIE T'a3bl aBTOMOOWIICH, padOoTaoIUX Ha YIiIeBOJIOPOJAHOM TOIUIMBE, BIHSIOT Ha
3JI0pOBBE YesIoBeKa?

3. Kakwue «+» 1 «-» Bbl BUIUTE Y BOJIOPOAOMOOUTIEH?

4. Haiinure NOMOJHUTENBHYIO HH(OPMAIIHUIO 00 UX YCTPOMCTBE.

5. Eciu B Bameil cembe WM y BallUX 3HAKOMBIX €CTh ABTOMOOWIIH, IMOACYUTANTE, CKOJIBKO
NpUOIU3UTENBHO JINTPOB OCH3MHA, ra3a U KaKOW MapKH UCIIOJIb3YETe €KEJHEBHO.

6. Kakue BemiectBa M B KakOM KOJMYECTBE MOTYT HAaXOAWTHCS B BBIXJIOMHBIX Ta3ax BalllUX
aBTOMOOMIIEN?

Keiic Ne2. «X710p B KM3HH 4€JIOBEKA»

B Slnonun oObemuHeHHbIMU cuiaMu HarmoHanbHOrO WHCTUTYTa 310poBbsi U IIpedexTypHoro
yHuBepcutera Cui3yoku ObLIO MPOBEICHO HCCIEOBAHUE. YUECHbIE BBIACHWIN, YTO €CTECTBEHHBIE
OpraHMYECKHE BEIIECTBA BCTYMAIOT B PEAKIUIO C XJIOPUPOBAHHOW BOAOM M3-TIOJ KpaHa, oOpa3ys
ONacHbIE COEUHEHHUs, KOTOPbIE MOTYT CIYXUTh MPUYMHON paka. Takve cCOeTUHEHUs Ha3bIBAIOTCS
MX, To ectb «MyTareH ukc» uinm «Hen3BecTHbI MyTareH».

3amanua:

1. Tlpeanoxkure cnocoObl YMEHBIIECHUS SOBUTOIO BIMSHUS XJIOpa B MUTHEBOM BOJIE Ha OPraHU3M
YyeJioBeKa.

2. Hcxopas u3 cBoei )KU3HEHHOM MPaKTUKH, TPUOIN3UTENIBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI BbI UCITOJIB3YETE B TEUEHUE JHA U I KAKUX Leeil?

3. Kaxwue opransl yesioBeka 00JIbIIIe BCETO CTPAJa0T OT BO3AeHcTBUS Xopa?

4. Kak BIuseT XJIOpUPOBaHHAs BOJIAa HA YeJIOBeKa MpU KyrmaHuu?

5. Haiiaure nonoiHUTENBbHYIO0 HHPOPMAIIMIO O 3aMEHE XJIopa MpU 00e33apaskuBaHUH BOJIBI.

6. Hccnenyiite pasmudHble TOBaphl OBITOBOM XUMHUU B cBOEM jgome. CocTaBbTe CIHCOK
XJIOpCOAepKaIIUX COeAMHEHUH, YKa)KUTE Mepbl 0€30I1acCHOCTH IIpU paboTe ¢ HUMHU.

o awNE

Keiic Ne3. Meran

[ToBbIlIeHNE KOHIEHTPAMU HEKOTOPBIX ra3oB B aTrMocdepe MOKET MPUBOAUTH K III00ATbHOMY
NOTEIUICHUIO - TaK Ha3blBAEMOMY «IapHUKOBOMY 3(dexty». [loxkamyii, HanbGoiee BaKHBIMU
«mapHUKOBbIMU Tazamm» sBisitorcs CO2 m CHs. Meran Bo3HUKaeT mpu aHa’dpoOHOM (T. e.
MPOMCXOAIIEM B OECKHCIOPOAHON cpene) pacmaje OpraHMYecKHX BeIEeCTB; IMY3bIPbKH MeTaHa
o0Opa3ytoTcsi B OOJIOTUCTBIX MECTHOCTSIX, 3@ YTO OH TMOJY4YMJl Ha3BaHUE «OOJOTHBINA Tra3y.
3aromnseHHbIe 1Mo (HanmpuMep, PUCOBBIE TMOJII BO BPEMs CEBa) SIBIISIOTCS UCTOYHUKOM OOJIBIIOTO



KOJM4yecTBa MeTaHa. JIpyruM HCTOYHHMKOM METaHa SIBIISIOTCS JKBAayHBIE >KUBOTHBIE, TaKHUe, Kak
KOPOBBI, OBLIBI M KO3bl, MHILEBAPUTENbHAS CHUCTEMa KOTOPBIX YCTPOEHAa OCOOBIM 00pa3oM s
nepeBapruBaHus TPABSHOW MUIIM: KOHEUHBIC MPOIYKTHI MeTaboJIM3Ma COIEpKaT METaH, KOTOPBIH
BbIIETsETCSl B aTtMocdepy. DTO MPHUPOAHBIN Mpolecc, XOTS KOJWYECTBO JOMAIIHMX IKHUBOTHBIX
3aMETHO BBIPOCIIO 32 IIOCIIEIHUE JBa CTOJIETUsA. boree Toro, CoctaB KOPMOB CYIIIECTBEHHO BIIUSET Ha
KOJIMYECTBO 00pa3yIOLIerocsi MeTaHa.

3ananus

1. Chopmynupyiite runoresy BblAeIeHUS MeTaHa JMobMU. 2. Kak KoIruecTBO MeTaHa, 3aBUCUT OT
KOJIMYECTBA HaceseHus miaHeTsl? 3.UTo aBiseTcss HCTOYHUKOM BBIZICTICHHUSI METaHa B atMochepy?
Keiic Ne 4.

B navane XIX Beka B AHIVIMM CTaJIM MOJIHBIMM IIJIAIlM U3 BOJOHENPOHUIIAEMOI TKaHH, Ha3bIBa€Mble
MaKHUHTOIIaMU. DTO Ha3BaHHE OHU MOJYYWIM B YECTh AHIVIMMCKOrO XUMHKa W uzoOperatens Y.
MakuHTO1Ia, NPEJIOKUBIIErO IIPONMUTHIBATH IIJIAIIEBYIO TKaHb PaCTBOPOM HATYPAJIBHOIO KaydyKa.
OaHako Ha COJIHIIE TaKWe IJIAllM CTAHOBWIKMCH JIMIIKUMHU, & B MOPO3HYIO MO0y - JOMKUMH. DTH
HEJOCTATKW YCTpaHWI Apyrod Beipawomwmiics anrnuyanud Y. [ympup. 1. 3aganms. Ilouemy
TiameBass TKaHb MMeNa Takue HexocTaTku. 2. Ilpennoxkute crmoco0 ycTpaHeHUsT UX, MOBTOPHB
otkpeitie Y. ['yapupa. 3. Kak HaszeiBaeTcs 3to coequnenue? 4. Hammmmure ctpykrypHyto Gopmyny
JTOr0 BEUIECTBA.

Keiic Ne5 «HenonpaBumasi omuoka»
B ¢pupme TOO «Kackan-2» npu 3akauke raza B 0asIOHbI, HE 100ABUIIN BEIIECTBO, KOTOPOE MPHJIAET
3amax JgoMaiiHemy rasy. ['a3 ObL1 10CTaBlIeH B OJHY U3 KBapTUpP WU MPU 3TOM OAJIJIOH MPOMYCKal.
Yepes cyTKH Bce KUIIbIIBI OKa3aJIMCh B OOIbHULE
Bonpocs.1. UmeeT nu npupoaHblii ra3 nponad u 0yTtaH 3anax? 2. Kakyro HernonpaBuMyro OMIMOKY
COBEPIIMIN PAOOTHUKHU Ta30BOM CTaHILIMU MpH 3aKauke ObIToBOro raza? 3. Kakoe BemecTBo mpujaaer
3amax jgomanrHemy raszy? 4. Mosker nu OOOHSHUE 4YelloBeKa YJIOBHUThH Ta3 0e3 3amaxa? 5. Kakum
nprOOpPOM MOXKHO J10Ka3aTh MPUCYTCTBUE ra3a B KBapTUpE, €ClIM OH 0e3 3anmaxa?
6.5 Pemienue 3a1a4

3apaua Nel. BeruncnuTh Maccy 3THIIEHA KOJTMYECTBOM BEUIECTBA 3 MOJIb.

3agaua Ne2. Cmemanu 0,2 moinb xene3a u 0,3 Monb ceprl. OnpeenuTe Maccy MoJIy4eHHON
cmecu. Paccumraiite Maccy momydeHHoro cynbpuna sxenesza(Il), yuuTeiBas, 4To 3TH 3JIE€MEHTHI
COEJIMHSIOTCA B MAaCCOBOM OTHOIIEHUH 7,4.

3agaua Ne 3. Xnopun Gapus maccoit 6r pactBopuiu B 250 mi Boabl (TJIOTHOCTH BOJIBI
npUHATH 3a 11/Mi1). UeMy paBHa MaccoBast 10Jis COJIM B IIOJIy4€HHOM pacTBope?

3agauya Ned. B 100 r Bozabl pacTBOpuin 2 MoJb cynb(ara kanus. Paccuutaiite MaccoByro
JIOJIF0 PaCTBOPEHHOTO BELIECTBA.

3agauya NeS. PaccumTaiite Maccy cynbpaTa Kanus M BOJbI, KOTOpbIE HAJ0 B3ATh IS
npurotoBieHus 60 T. pacTBOpa ¢ MacCOBOM JI0JIel pacTBOpPEHHOTO BemecTBa 15%.

3agauya Ne6. Cxonbko Halo B3SIThb HUTpaTa KalWsl I IPUTOTOBJIEHMS 3 KI pacTBopa C
MaccoBOH moJeit comnu 8%.

3agaya Ne7. B ;maGopatopuu BOCCTaHOBJIEHHEM HHMTpOOeH301a Maccoi 61,5r. momyuwmin
aHWUIUH Maccoi 44 r. Onpeaenute MaccoBYIO 10JH0 (B%) BBIXOa aHIJIMHA OT TEOPETUIECKOTO.

3agauya Ne8. Omnpenenure Maccy yKCYCHOW KHMCIIOTBI, KOTOpas pacxXxoAyeTcsl sl CHUHTE3a
YKCYCHO-3TUJIOBOTO 3¢upa, eciu nonydenHas macca 70,4 r. cocraiseT 80% OT TEOPETUUECKOTO.

3agaya Ne 9. Boauslit pactBop, coaepxaniuii pochopHyto kucioty maccoii 19,6r.
HEUTpANTM30BAIM THAPOKCHUIOM Kaublus Maccoil8,5r. Ompenmenute Maccy 00pa3oBaBIIETOCS
nperunurata CaHPO4’2H20.

3amauya Nel(. Jlnsg peaknuu amoMuHusi ¢ cepoil Bbiaenuioch 509 k/lx sneprum. Kakoe
KOJIMYECTBO TEILIOTHI BBIAECINUTCS B PEAKLIMHU, U1 KOTOpOM B3AThI 81 T amoMuHus u 128 1 cepsl.

3amaya Nell. TepMoxuMHUEeCKOE YpaBHEHUE pEaklMU ropeHus yriepoaa umeetr Bua: C

+02--COT + 394 k]I



Paccuuraiite Maccy yriepoja, BCTYNUMBLIETO B pEakLuio, eciu Bbiaenwiock 1970 kJlx
TEIUIOTHI.

3apaua Nel2. Tlpu cropaHuu Kajablidsi Maccoil 8r. KOJWYECTBO BBIJICIUBIICHCS TEIUIOTHI
coctaBwio 127 k. CocTaBbTe TEPMOXUMHUUECKOE YPABHEHHUE PEAKIIUH.

3agauya Nel3. Kakoii 00bEM BO3ayXa pacxoayercss Ha OKHCICHHE MPONMIaMHHA 00bEMOM
201

3agauya Ne 14, Kakoii 00M KHCIOpOa paCX0OyeTcsl Ha OKUCICHUE METUIIaMIHA
00BémMoMm 5117

3agauya NelS. Kakoit 00bEM anieTuieHa MOXHO MOTYYUTh U3 KapOuaa Kanbius maccor 10k,
MaccoBas J10Ji mpuMecen B kotopom 15%7?

3agaua Nel6. Kakoii 00b€M MeTaHa MOXXHO MOJTYYHTh U3 KapOuaa amomMuaus maccor 30r.,
€CJIM MaccoBasi 10Jisl mpuMeceit cocranisier 15%..

3agaya Nel7 Ha HelfTpanuzanuio cMecH YKCYCHOM KHUCIOTBI U MYPaBBbUHOM KHCIIOT
maccoi10,8r pacxomoBanu ruapokcu HaTpus Maccoi 8r. OmpenenuTe mMaccy KaxaoW KHCIOTHI B
CMECH.

3amaya Nel8. [Ipu B3aumopaeicTBMM CcMecH 3TaHOJIa M TpomaHosia maccoit 10,6r c
METATMYCCKAM HATPUEM BBIICIUIICS BOAOPOA 00BEMOM 2,241, Omnpenenure MacCOBYIO JOJIO
Ka)KIOr0 CIIUPTa B CMECH.

3agauaNel9. B kauecTBe aHTH(HPHU3OB B OXJIATUTEILHBIX CUCTEMAaX JBUTATEIICH UCIIOIB3YIOT
OJIMH M3 MHOTOaTOMHBIX CHHPTOB. MaccoBas J0Js 3JIEMEHTOB B CIIMPTE COCTAaBJSIET: yriaepoia
38,75%, Bomopona 9,68, kucnopona 51,51%. IlnotHocTs mapoB BeliecTBa Mo BOAOPOAYy paBHa 31.
BriBeaute popmyny BemiecTsa.

3agaya 20. {11 yHUUTOKEHUS MUKPOOOB U OaKTEpUl MOKHO MCIOJIb30BaTh JTUOKCH]L CEPBI,
€ro TaKke MPUMEHSIOT B Ka4eCTBE KOHCEPBHUPYIOIIETO CPEJICTBA MPHU CYIIKE YEPHOCIHUBA U JIPYTHX
GpyKTOB.

3ananue: Beruucnute, kakoit 00beM 3aiiMyT 1, 5 Monb JHOKCHAA Cephl (H. Y. ).

3agaya 21. B npouuioM ObUIM YacThIMU CIydau OTPABJIEHUS JIIOJEH B YroJbHBIX IIAXTax
yrapabiM ra3oM. I[lockonbky oxcun yriepoxa(Il) He mmeer 3amaxa, TO ONAacCHOCTh IMOACTYIAia
He3zaMeTHo. [IlaxTepsl, cryckasch B I1axThl, Opaiu ¢ co00il B KauecTBE CBOCOOPA3HOTO0 UHINKATOPA
KaHapelKy B KJIETKe: KaHapeWKH MaJaoT B 0OMOPOK OT MPUCYTCTBUS B Bo3ayxe cienos CO.

3ananue: Beruncnure, kakoit o0wbeM (H. y. ) 3aitmyt 0, 5 Mo CO; 56 r CO.

22. 3anaua 6e3 pacuyéToB.

B navane XX croneTus reojoru 3amu@poBbIBaIM Ha KapTaX MECTa OTKPBITHS Py LIEHHBIX
METAaJUIOB IPU MOMOILM KOOPAWHAT XUMHUECKUX 371eMeHTOB B [lepuoanyeckoit cucreme. Apabekoit
u(poit yka3plBaJld HOMEp Mepuo/ia, a pUMCKOil - Homep rpynnsl. Kpome Toro, B 3anucsax Obuiu erie
OykBbI pycckoro andasuta - A unu b. Ha ogHoM 13 crapeix kapt Hanutn o6o3naueHust: 4VI b, 4VIII
b2, 61 b, 611 b. Pacuudpyiite 3anmucu reosioros.

3anaua23. «CaxapHas kucjaora». B 1779 r. Hemeukuii ceHaTop, anTekapb U XUMUK Moranx
Xpuctuan Burne0 mojeiicTBoBan M3BECTKOBOM BOJOM HA COKM IIABEJNs U KHUCIHIIBI, COJEpIKaIIie
«KHUCIIMYHYIO KHUCJIOTY», M 3aMEeTHJI, YTO W3 pacTBopa BbIMajgaeT Oemnblii ocagok. OIHAKO cocTaB
ocazka BurneOy ycraHoBUTH He yaanock. Uepe3 MATh JET IMIBEACKHH anTekapb U XuMuk Kapin
Bunsrensm Ileene pemun mocMoTpeTh, YTO MOJIYYUTCS, €CJIM TPOCTHUKOBBIA caxap oOpalboTarhb
KOHIIEHTPUPOBAHHON a30THON KUCIOTONH. OH OOHAPYXHJI, YTO IIPU 3TOM BBLAEISETCS KPAaCHO-OyphIi
ra3 u 00pa3yeT Mpo3padHbIid pacTBOP, KOTOPBIM OKPAIIMBAET CUHHM JIAKMYC B KpacHbIH 11BeT. Korma
[leene 1o0aBuII K 3TOMY PacTBOPY U3BECTKOBYIO BOY, MOTYUHJI O€JIbIil 0Ca 0K, OYEHb OXO0XHI MO
CBOMCTBaM Ha 0CaJIOK, BbIIeNeHHbIN Burinebom. Kakoe BemectBo oOHapykunu Burieb u [lleene?

3anaua24. KAHTHXJIOP»

[Tocne orOenuBanus TpedyeTcst obsi3aTenbHas 00paboTka TKaHU I YAUICHHS XJIOpa, MHAUe
€€ BOJIOKHA MOTEPSIOT MPOYHOCTh. Kakue BelecTBa MOXKHO UCIIOJIb30BATh KaK «aHTUXJIOP»?

3apaua 25.B peakiuio, TepMOXUMHUYECKOe ypaBHeHHE KoTopoir S + Oz = SOz + 297 kJIx,
BcTynuia cepa maccoi 1 r. KonuuecTBo TemIoTsl, BBIAEINUBIIEECS IIPU TOM, PABHO:



A) 9,28 xJIx; b) 74,25 xJIx; B) 29,7 x]JIx.

3agaua 26.YKaxxurte cojib, BOJHbBIA PACTBOP KOTOPOH UMEET IIEIOYHYIO CPENy:

A) cynbdart xanus; b) xnopun anmromunaus; B) kapOonaT kanusi.

3agaua 27.0npenenure Ha3BaHHE BEIIECTBA, IJIaBHAS 1LI€TIb KOTOPOTO COCTOUT U3 YEThIpEX
aTOMOB yIJIepOJia, COJEPKUT KapOOKCHUIIbHYIO TPYIIY U OJHY JABOHHYIO CBSI3b, & TAKXKE PaIUKaIbl
METHJI U 3THIL:

A) 3-meTtun-3-3Tun0yTeH-3-0Bas KUCIIOTA;

b) 3-meTun-2-3triiOyTeH-3-oBasi KUCIIOTA,;

B) 2-merwin-3-3tunbOyreH-3-0Bas KUCIIOT.

3agaua 28. Marnuii KoJauuecTBOM BemiecTBal,S Moib COXIIM B kuciopoae. Omnpenenure
MaccCy MOJYYEHHOT'O0 OKCHJIa MAarHUs., YKAXKUTE TUI PEaKIUH.

3agaya 29. Hanumwure ypaBHEHUsT peakUuid MEXAY aIIOMUHHEM U  CIEAYIOIIHUMHU
BEIIECTBAMH: a) XJIOPOM; 0)KHUCIOPOIOM; B)CepOr(ABYXBAICHTHA); T)HOIOM OJHOBAJICHTCH.

3agaua 30. Kakue TUIIBI XMMUYECKOM CBS3H CYIIECTBYIOT B cieaytonux Bemectsax: a)bH, N2
,BaCl2,CHa.

3agaua 31. Kaxoil BbICIIMN OKCHA W TUAPOKCUZI 00pazyeT XUMHUYECKHH JJIEMEHT C
NOpsAAKOBBIM HOMepoM 327 Kakue cBoiicTBa Oy1yT NPOSIBISTH 3T COEAUHEHUS?

3agaua 32.C kakuMHM U3 TEPEUMCICHHBIX HHXKE DJEMEHTOB TepMaHuil OyaeT uMeTh
HauOOJIbIIIee CXOACTBO, @ C KAKUM HAaMMECHBIIEE: KaJMUK, radHUI, CBHHEIL.

3agaua 33. Cxema peakiuu: CuClo+ KOH > Cu(OH). + KCI, paccraBbTe
KOA((UIIMEHTHI U YKOKUTE THIT PEaKIIUN

3agaua 34. Paccuutaiite 00bEM BOAOPOAa, W3MEPEHHBIH IMPH HOPMAJIBHBIX YCIOBHUSX,
KOTOPBIA MOXKET 00pa30BaThCsl PU PAaCTBOPEHUHU B COJIsiHOM kucioTe 10,81 antoMuHMs.

3agaya 35. Ilpu HarpeBaHuM HUTpaTa HaTpusi oOpaszoBaics Kuciaopog o0béEMom 280
Mi(HopMasbHbIe yenoBusi) Kakas macca conu moaBepriach pa3iiokeHuo?

3agaua 36. Kakue U3 nepedncieHHbIX coel OyayT moaBeprarbes runponusy: a) KBr,
6) KNOs b)NazS. Hanummure ypaBHeHusl.

3agaua 37. Cpenu npeioKeHHBIX POPMYIT BEIIECTB, PACIIOIIOKEHHBIX B IPOHYMEPOBAHHBIX
ayeiikax, Beioepure popmynsl: A) kucioi conu; b) kucnorHoro okcuna; B) neryuero BogopogHoro
COE/IMHEHUSI.

2 3
Cr03 NaH Cr02C|2
4 5 6
NH4CI NH; cCO
7 8 9
K[AI(OH)4] HIO; Ca(H2PO,):

3apaua 38. Cpenu mnpemioxeHHbIX (OPMYT W Ha3BaHWU BEIIECTB, PACIOJIOXCHHBIX B
MPOHYMEPOBAHHBIX siUEHKax, BbIOepUTe QOpPMYTy WIM Ha3BaHHE, COOTBETCTBYyIolee: A)
pacTBOprMOMY OCHOBaHUI0, b) kucioi comu, B) HeconeoOpazyromieMy OKCHIy.

1 2 3
Ca(HS). (NH,4).,CO4 H3BOs
4 6 6
THIPOKCH/ JTUTHSI CHa CcoO
7 8 9
Cr(OH), MgsN. ZnO

3amaya 39. CocTaBUTh YpaBHEHUS peaKIuid
npespaieHus: Ca >Ca0>Ca(OH), >Ca(\03)2
3amaua 40. CocTaBUTh YpaBHEHUS peaKIuid

IIpru IMOMOIIM KOTOPBIX MOXXHO OCYHICCTBUTH

IIpru IMOMOIIM KOTOPBIX MOXXHO OCYHICCTBUTH



npespamieHus: Na0> NaOH >Cu(OH), >Cu(SOa4)
3agaua 41. B 1Byx npoOupkax HaXoAsTCS PacTBOPBI THIPOKCHIOB Kalusl U KaJbLUs.
Hanummure ypaBHEHUS peaKIuii, TP MOMOIIX KOTOPBIX MOYKHO Pa3IMUUTh 3TH PACTBOPBHI.
3anava 42.B n1Byx npoOupKax HAIUTHI paCTBOPBI CEPHOM KUCIOTHI U cyabdara Hatpus [Ipennoxure
JIBa crioco0a Mmpu MOMOIIY KOTOPBIX MOYXHO Pa3JIMYUTh 3TH PACTBOPHI.
3anaua 43. [londepuTre K TEKCTY NPABWIbHBII TEPMHUH ONpeae/IeHUsI IOHATHS
a) .- BEIIECTBA, OJIMHAKOBBIC 110 COCTABY, HO Pa3HbIC 110 CTPOCHHUIO.
0) .- 3TO pAN COEOUHEHHH, CXOJHBIX IO CBOEMY CTPOSHHUIO M XMMHYECKHM CBOICTBaM,
KOTOPbIE OTJIMYAIOTCS IPYT OT Apyra Mo COCTaBy MOJIEKYJI Ha OJIHY UK HeckoJibko rpynn CH2.
B) - 3TO U30MEPHI, OTINYAIOIINECS TOPAIKOM COSIMHEHHS aTOMOB.
.. TPEICTABISICT COO0OW COBOKYIMHOCTh HECHCTEMATHYECKHX HCTOPHUYECKH CIIOKHBIIHUXCS
HA3BaHMUI OPraHUYECKUX COCAMHEHHH.
I)..- 9TO SIBJICHUE CYIIECTBOBAHUS BEIIECTB, UMEIOIIUX OJUHAKOBBIA KAYECTBEHHBIH W
KOJIMUECTBEHHBIN COCTaB, HO Pa3IMYHOE CTPOCHUE U pa3HbIE CBOWCTBA.
3agaua 44. Hanumure CTPYKTYpHbIe GOPMYJabl COeTMHEHN I 0 UX HA3BAHUSIM:
a) 2,5-TMMETHIreKCeH-3;
0) 2-mMoHOMETHI-3,5 -IUIPONUITHOHAH;
B) 2,5 - nuMerunn - 3-HUTPOTEKCaH;
r) 2,3-IuXJ0preKcaHoBasi KUCIIOTa;
1) 2 - aMHHOOYyTaH.
3agaua 45. ,3anoaHuTe TadaAMILY

3omepus 3omepus M3omepus

MexkitaccoBas .
BemecrBo [ omosor |yriiepogHoro BOMEDILS [OJIOKEHUS  |(PYHKLMOHAIBHOMN
CKeleTa P KPaTHOM CBSA3U[TPYIIIIBI

IlenTan

I excen-2

byranon-1

3agaua 45. Kak paznuuuth KpaxMajbHbIN KielicTep u raunepun? Hanumure ypaBHeHUs peakiuii?
3agaya 46. Kak OonbITHBIM yTEM pa3IM4MTh caxapo3y U Ioko3y? Hanummre ypaBHeHuUs peakuui.
3agaua 47. CocTaBUTh ypaBHEHUS PEAKIUI MPU MOMOIIM KOTOPBIX MOYKHO OCYIIECTBUTH MPEBPAILICHUS:
METaHa alleTUIeH” ATaHalb "ITaHoJ “OpOMITaH "ITHJIEH >3TaHO> HTaHAllb.

3anauya 48. OcymecTBUTh IpeBpalieHus: anerar kamus ~ stan ~ X ” 3TaHON ~ JUATHIIOBBINA 3dup.
Hassats Bemectso X.

3anayad9. Ckopocth xummuueckoi peaknuu npu 20°C paBHa 1 Monw/n . Berauciaure cKOpocTh 3TOMH
peakimu npu 60°C, ecnu TeMnepaTypHbI KOA(QGHUIIMEHT paBeH 3.

3agaya 50. Kak Hago W3MEHHWTh KOHLEHTPALMM BELIECTB, JABICHUE M TEMIEpaTypy TOMOI€HHOU
cuctembl PCls> PCl3+Cl, -129 xJIx.

3agaua 51.Bo MHOTHE COBpeMEHHbIE CTUPATIbHBIE TOPOLIKHY 100aBIISAIOT O€3BOIHBIN CyIb(aT HaTPUs AJIs
COXPAHEHHUS CBIITYYECTH 3a CUET KaKOIo IIPOLECCa 3Ta COJIb IPEAOTBPALLAET CIEKUBAEMOCTb IIOPOLIKOB?
3apauya 52.Yto0bI ceMeHa C/X KyIbTyp XOPOIIO COXPAHSIINCh OHHU JOJIKHBI UMETh BIIAXXHOCTh HE OoJiee
15 %. BplcymnTh ceMeHa He BCerja NpoCTO, TaK KAK HAarpeBaHUE IPHUBOJUT K IMOTEPE BCXOXKECTH.
[TosTOMYy MPUMEHSIOT XUMHYECKYIO CYIIKY: CMEIIMBAIOT ceMeHa C 0€3BOAHBIM CyIb(haToM HaTpus. JTa
COJIb JIETKO 00pa3zyeT OuYeHb MPOYHBIA KPUCTAIOTUAPAT, MO3TOMY IPH CMENIMBAaHUH €€ C BIaKHBIMU
ceMeHaMH OHa OTHMMAET OT HUX BOAY M CBs3bIBaeT ee B Kpucraoruapar NazSO410H20. Paccuwnraiite,
CKOJIbKO HY)XHO cynb(dara HaTpus Ui BbIcymMBaHus 10 Kr ceMsiH, UMEIOIIUX BIaXXKHOCTb 25%, 10
KOHIUIIMOHHON BiIakHOCTU 15%



Kiaroun Kk oneHOYHBIM mMaTrepuajiam

5. HpI/IMepr OLCHOYHBIX CPEACTB JIJIsl IPOBCACHUA TeKymeﬁ arTrecranuun

5.1 KoHTpo/bHBIE BONIPOCHI M 32 JaHMS.

Pa3znes 1. OcHOBBI CTPOEHUS BelleCTBA

Tema 1.1. CTpoeHue aToMOB XUMUYECKUX IEMEHTOB U NIPUPOAA XUMUUECKON CBS3H

1. Ecau 6s1 npunnun [Taynu He coOmtogancs, To 37€KTPOHBI B aTOMaX M MOJIEKYJIaX MOIJIM Obl 3aHUMATh
OJIMHAKOBBIC KBAHTOBBIE COCTOSIHMSA, YTO NPUBEIO ObI K HECTAOMJIBHOCTH M Pa3pyLICHUIO MHOTHX
XUMHYECKHX COCTUHEHHH.

2. TIpoBanom 37eKTpOHA HA3BIBAIOT MEPEXO/ IIEKTPOHA C BHEIIHET0, 00JIee BBICOKOTO 3HEPTETHYECKOTO
YPOBHsI, Ha MPEJBHEITHUHN, YHEPTeTUUECKU 00JIee HU3KUN. DTO CBA3aHO ¢ OOJIBIIICH SHEPTeTUUECKON
YCTOMYUBOCTHIO TIOTYYAIOIIUXCS TIPU 3TOM AJIEKTPOHHBIX KOH(UTYpAIHii.

3. TloHATHSA «CTEMEeHb OKHUCIEHUS» U «BAaJCHTHOCTH» — 3TO HE OJHO M TO e, XOTS B OOJIBIINHCTBE
CJIy4aeB OHU YHCJIEHHO coBMajatoT. CTeneHb OKUCIEHUS — 3TO YCIOBHBIN 3apsiji aTOMa, OH ObIBaeT
MOJIOKUTEIBHBIM WM OTPULIATEIBHBIM. A BaJIEHTHOCTh — CIOCOOHOCTh aToMa 0Opa30OBBLIBATH
CBSI3M, OHA HE MOKET IPUHUMATh OTPHULATENIbHbIE 3HAUCHUSI.

4. Tak KaK B OCHOBHOM COCTOSIHMH TaJIOT€Hbl MOTYT IMPOSIBJIATH BAJIEHTHOCTh | U COOTBETCTBEHHO 1
aTOM MOXeT 00pa30BaTh TOJBKO OJHY XUMHUECKYIO CBS3b, TO TJIOT€HBI HE MOTYT 00pa30BHIBAThH
WHBIX MOJIEKYJ, YeM JIByXaTOMHbIE, T.€. HE MOTYT OOpa30BbIBATH AJUIOTPOMHBIX MOIAU(PHUKAIUA.
:C=0: Cab2 , F2 , O F2 no anajgoruu - caMOCTOSITEILHO.

5. Bce Tumbl cBsizell UMEIOT €AMHYI0 (U3UYECKYIO MPHUPOAY, OCHOBAHHYIO Ha MPUTSHKCHUH MEXKITY
MOJIO)KUTEIBHBIM M OTPHULATENbHBIM 3apsiiaMu. OTIMYalOTCS OHU TOJBKO HOCHUTENSIMH 3THX
3apsA0B, KOTOPHIMU MOTYT CIY>KUTh MOHBI, aTOMHBIE Ipa, 3JEKTPOHHBIC MaPhl U «3JIEKTPOHHBIH
rasy.

Temal.2. Ilepnoanyeckuii 3axoH u Tadbauna JI. U. Menneneesa

1. V nanTaHa W NaHTAQHOWUJOB (QHAJOTUYHO y AKTHUHHUS U AKTUHOWJIOB) OJMHAKOBAs AJIEKTPOHHAS
KOH(HUTypamus BHEUIHETO W MPEIBHEIIHET0 SHEPreTHYECKHX YPOBHEH. A TaK KakK AJIEKTPOHHOE
CTPOEHHE BaJEHTHBIX O0OJIOYEK - OAMH M3 TJIaBHBIX (PAKTOPOB, OMPEIENSIONIMX XHUMHYECKHE
CBOWCTBA DJIEMEHTA, TO JIAHTAH W JIAHTAHOMIBI (2 TAaK)Ke aKTHHUN W aKTWHOWIBI) XapaKTePU3YIOTCS
CX0’KHMH CBOHCTBaMH.

2. HXO4 — ob6mas ¢opmyiia Beiciero ruapokcuaa st aeMentoB VII rpymmsl, tae X — JaHHBIN
aNieMeHT. JIaHHBIN THIPOKCUA HOCUT KHCIOTHBIA Xapaktep. CoBerbl: ['MapoKcuaoM, B MIMPOKOM
CMBICIIE, Ha3bIBACTCS MIPOAYKT B3aUMOACHCTBUS OKCHIA U BOJIBI.

3. TlpuuuHbI JBOWCTBEHHOIO MOJIOXKEHHS BOJOPOa B IEPUOIUIECKOM CHCTEME 3aKIF0YAIOTCS B TOM, YTO
BOJIOPO/I, KaK M IIEITIOYHBIE METAJUTbI, HA BHEITHEM DHEPTETHUECKOM YPOBHE MMEET OJIMH DIIEKTPOH,
HO TaKXe eMy, KaK M rajloreHaM, JI0 3aBepIlIeHUs] BHEIIHETO0 YHEPreTHUYECKOr0 YPOBHS HE XBaTaeT
OJIHOTO 3JIEKTPOHA, IOATOMY €ro MOXHO 3anucath U B [A-rpynmny, u B VIIA-Tpymnmy.

4. DneMeHTHI 2-T0 U 3-T0 MEPHOAOB MO MOJArPYINaM MMEIOT OJUHAKOBYIO KOH(QUIypaluio BHEIIHETO
AIIEKTPOHHOTO YpoBHS. [lpm 3TOM »sieMeHTH 3-rO0 Tlepuoja OTIWUYAIOTCS JIUINb BaKaHTHBIM
d-nmogypoBHEM, YTO pacIIUpSET BAJCHTHBIE BO3MOXKHOCTH, HAIPUMEp CEPbI, 1O CPaBHEHUIO C
KHCIIOpoIoM, a (pocdopa - 1o cpaBHEHHIO ¢ a30TOM. TeM He MeHee, U3 -3a aHAIOTUYHOTO CTPOSHHS
BAJIEHTHOI'O YpPOBHS, XMMHUYECKHE CBOWCTBA UX OYEHb IIOXOXKH, MMO3TOMY OHHU U Ha3bIBAIOTCA
aHaJIOTaMH.



5. DOmnekrponHas popmyna amromunus 1s2 2s2 2p6 3s2 3pl. ['maBHOe kBaHTOBOE uncio n = 3. [ToGouHoe
1 =0 gns s opbutanu, I = 1 g p opoburanu. Marautaoe unciao ml = 0 must s opoutamm, ml = -1 s p
opbutamu. CrimHOBOE yrcino ms = +1\2 s s opOuTanu, ms = +1\2

JUTSL p OpOUTAIIH.

rpadudeckas Gopmyiia amrOMUHUS

Paznen 2. Xumuyeckne peaknumn
Tema 2.1. Tunbl XuMHYECKUX peaKkuuii

1.

Peakuust  sBnsieTCsl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOM, TOMOT€HHOM, 3K30TEPMHUYECKOM,
KaTaJINTUYECKON, 00paTUMoOii, coequuenus. st cMeleHrus: paBHOBECHSI BITPaBO HEOOXOMMO:

1) MOHU3UTH TEMIIEPATYPY;
2) TIOBBICHTH JIABJICHHE;
3) xonnentpaiuio SO2 u O2 nmoBsICUTH, 2 SO3 OHU3UTH.

2.

3.

4.

5.

Oco0eHHOCTH peaklii 3aMeLIeHNs] Y OPraHUYEeCKUX BEIIECTB MPOSBISAIOTCS B TOM, YTO OJHU
aTOMBI WJIH TPYIIITBI ATOMOB 3aMEHSIOTCS IPYTUMH aTOMaMU WM TPYIIIaMH aTOMOB B MOJIEKYJIE
OpPraHMYECKOT0 BEIIECTBA. JTO MOXET IMPOUCXOAUTH IMPH PA3IUYHBIX YCIOBUAX MU MOXKET
NPUBOJIUTH K 00OPA30BAHUIO HOBBIX COCAMHEHUI.

XopupoBaHUE METaHa - MPOLIECC, IPH KOTOPOM MOJIEKYJ1a MeTaHa B3aUMOJICHCTBYET C XJIOPOM,
YTO MPHUBOAMUT K OOpPa30BaHMIO XJOPMETaHa M JAPYIHX XJIOPCOIACPXAIIUX COSAMHEHHI; 3TOT
Ipolecc HMMEEeT IIMPOKOEe NPUMEHEHHE B IMPOMBIIUIEHHOCTH Ui TOJYYEHHUS pPa3IndHbIX
XUMHAYECKHX BEIECTB.

70 xr x - kJIx X2(1) + 02(1) -> 2NO(r) - 90,4 xJIx 28 kr 2) JI71st Hauama Mbl HaliZieM Maccy a3oTa
ero B kr: M(N2) = 14*2 = 28 kr/kmoib n(N2) = 1 kmosie M(N2) = M(N2)*n(N2) = 28 kr/kmoins *
1 kmosb = 28 kr 3) MBI cocTaBWINM MPOMOPLUIO MOJ MYHKTOM 1) Tenepp Mbl HaXxoJIUM €ro
teroBoi apdekt peakiuii: X = (70 xr * 90,4 x/1x)/28 kr = 2,5 * 90,4 xJ[x = 226 x/lxx => Q =
226 xJIx OtBet: Q = 226 xJ{x

a) coequnenune 2FeCly+Clo=2FeCl3

0) 2Al (OH) s = Al 20 3 + 3H20. JlanHasi peakuusi Ha3bIBaCTCS peakiUell pa3noxkeHus. BemiecTBo
THAPOKCH]] ATIOMHHHS pa3liaraeTcs Ha OKCH aTiOMHHHS W BOXy. Ilepeq THAPOKCHIOM aTFOMUHHS

HE00XO0AUMO MOCTaBUTh KO UIMEHT 2 U Nepe]] BOJOH ClieAyeT MocTaBuTh Ko3dduruent 3.
B) 3NaOH + FeCl3” 3NaCl + Fe(OH)3

6.

547 xIx 4Al+302=2A1203+Q n (Al)=18/27=0.67 monb (M=27 r/momnb) 0,67 moub - 547 xJ{x 4
MoJib - X K/x. X= (547%4)/0,67=3266 x/]x 4Al+302=2A1203+3266 kI x.

Tema 2.2. DJieKTpouTHYECKAS JUCCONMALMS ¥ HOHHBIH 00MeH

1. DraexTponuTaMu SBISIOTCS BEIIECTBA C CHIIBHO TOJIAPHON KOBAJICHTHOW WJIM MOHHOM CBs3bI0. K
HUM OTHOCSITCSl COJM, IIENOYM, KHUCIOTHL. BellecTBa, pacTBOpbl WM pacIulaBbl KOTOPBIX HE
MPOBOJAT AJIEKTPUUECKUN TOK. HeanmekTponuTamu SIBISIOTCS BEIIECTBA C HETOJSPHBIMH WITH
CJIa0OTOSIPHBIMU  KOBJICHTHBIMU CBSI3IMU. K HUM OTHOCUTCSI OOJBIIMHCTBO OPTaHUYECKUX
coenuHeHW (TNIIOKO3a, (pyKTO3a, caxapos3a, »JTaHOJN, TJHICPUH U Jp.), MPOCTHIE
Bell[eCTBa-HEMETaJHI (Cepa, a30T, KUCIOPOA U Jp.).

H 2,0 12,0 7,0 8,0 5,0 3,0 4,0
[H4 102 1012 107 10R 10° 1013 io-4
[OH] 107 10-2 10”7 10°8 10°° 10! 1010
Tun KHUCJIas |[[ICJIOYHast HeﬁTpa HICJIIOYHAsA |[KHUCJIas [[ICJIOYHasdA |[KUcjiad
cpeabl JIbHAs

3. MgCly + 2KOH = Mg(OH),1 + 2KCl



K2CO3sM 6HNO3 = 2KNO3 + HCO:s
4. Bzate AgNO3 - HuUTpaT cepebpa M pacTBOpUMBIN KapOoHaT, Hampumep, Hatpus - Na,COs.

Monekynsipaoe ypaBaenue oyaer: 2AgNO3+Na2C0O3=Ag2C03+2NaNOs. B pacTtBope ocraneTcs
HUTpaT HaTpus B Buje noHOB NO3 - u Na+. KapOoHnart cepeOpa BbIIazeT B BUIE CBETIO-KEITOTO
ocazka. [TomHoe noHHOE ypaBHeHue OyneT: 2Ag+ + NOgz - + 2Na+ + CO32 - = Ag2COz + 2Na+ +
2NOs-. Cokpaménnoe, coorBercTBeHHO: 2Ag+ + CO32-=Ag2COs.

2K3PQO4 + 3CaCl, = Ca3z(PO4)2™ + 6KCI - MmostexyasipHOE ypaBHEHHE PEaKIInH,

6K+ + 2P043- + 3Cax+ + 6CI- = Caz(PO4)2" + 6K+ + 6CI- - monHOe HOHHOE ypaBHEHHE peakiuu, 6K+ +

2P043- + 3Caz+ + 6CI- = Ca3*Oam + 6K+ + 6C1-,

2P043 - + 3Caz+ = Ca3(P04)2" - cokpalIéHHOE HOHHOE YPAaBHCHHE PEAKIINU;

Pa3nen 3. CTpoeHue U CBOIiCTBAa HEOPraHUYECKUX BElIECTB

Tema 3.1. Knaccudukanusi, HOMEHKJIATYpPa U CTPOEHUE HEOPTaAaHMYECKHUX BelleCcTB

1. Heopranuveckue COeIUHEHUS 110 COCTABY JEIATCS HA JBE OOJBIINE TPYIIIIBI - TIPOCTHIE M CIOKHBIE.

[IpocTeie BemecTBa COCTOAT U3 ATOMOB OJTHOTO XMMHYECKOTO 3JIEMEHTA U MOAPA3CIIIOTCS Ha METAJUTHI,

HeMeTalTbl, 0Jaropo iHbie ra3bl. CI0XHbBIE BEIECTBA COCTOSAT U3 aTOMOB, XUMUYECKHU CBSI3aHHBIX JPYT C

npyrom. CIIO)KHBIE HEOPTaHMYECKHE BEIIECTBA MPHUHSATO JCIUTHh HAa CICAYIONINE BaXXHEHINNE KIIACCHI:

OKCH/IbI, OCHOBaHUSs1, aM()OTEPHBIE THAPOKCHIBI, KUCIIOTHI U COJIH.
0
I

H—0—S—0—H

I

2.

2. BerectBa ¢ IBOMCTBEHHON (QYHKIMEH OTHOCATCS K KJIACCy BEIIECTB, KOTOPBIC HMEIOT BO3MOXKHOCTh
BBINIOJIHATH JIBE€ pa3Hble (YHKIUU OJHOBpPEeMEHHO. OHHU MpPOSBISAIOT CBOM CBOMCTBA KaK KHUCIOTHI U
ocHoBaHus. Takue BellecTBa Ha3bIBAIOTCS aM(OTEpHBIMU WM aMpOoTepHbIMU OKcuaamu. Hampumep,
BOJA.

3. SOs, Fe203, CO2, Ca0, CO, SiO2, Mnz07, FeO, SO2 , N20s, Na20

5.
OCHOBHBIE KUCIIOTHBIE amQoTepHbIe
Na20, K20, CaO, CuO SO2, SO3, P20s, N20s CrOsAl203 BeO
FeO MnO SiO2 Fe203 Mn207

6.22% : 1 =2,2557%:127 = 0,43858 42,1% : 16 = 2,63125 Jlanmee nenuM Bce Ha caMO€ MaJICHBKOE
yucino 2,2:0,43858=5 1 6 3nauut takas kuciora H5106.

7. 1) Okcugsr: CaO - okcup kanbiusa. OcHoBanusi: Cu(OH), - runpokcun menu(2). Kucnorer: H2SO4 -
cepHas kucnora. Cou: KsPOjy - dpocdar xamms

8. a) oxcupna yrnepona( II) - CO,

6) ruapokcuaa meau (I1), - Cu(OH)2
B) XJIOpPOBOaOpOHOM KucioTh - HCI
r) cynbdara Hatpus - Na2SO4

Tema 3.2. Pu3uko-xuMHYeCKHe CBONCTBA HEOPTaHHYECKUX BeleCTB
1. a) HoSO4+ Mg = MgSOa + H2

6) Na20 + HBr = NaBr+H,0

B) H2S03 + CaO = CaCOs+H20

r) CaCO3 + HCI = CaClz+ H20+COz2
n) AICI3 + AgNO3= AI(NOs3)z +AgCl
e) Ba(OH)2 + SiO2 = BaSiO3+H20

2. 2Na+ S =Na2S



X146 = 16/32;
x = (46*16)/32 = 23 rpamma

Tema 3.3. UnenTndukanns HeopraHu4eCKux BelecTs

1. B Tpéx ckusHKax 0e3 ATUKETOK HaxXoJATcs Oeslble KpUCTAJUIMYECKHE MOPOLIKU XJOPHIOB Kalus,
HATpUs U JTUTHA. Pacrio3HaTh 3TH BEIIECTBA MOYKHO C IIOMOIIbI0 BHECEHHS MX B IU1aMsi ropenku. loHsl
JIMTHS OKPACST IUIaMsl B KAPMUHOBO-KPACHBIH 1[BET, MOHBI HATPHSI - B XKENTHIN LBET,  HOHBI KaJIUs - B
P030BO-(hHOJICTOBBIH.

2. B derplpex NpOHYMEpOBaHHbIX IPOOMPKAX HAXJATCS pacTBOpbI Xjopujaa Oapus, kapOoHara
HaTpus,CynbdaTa Kajausi W XJIOPOBOJOPOJHOM KHCJIOTBLHE TOJb3ySICh HHUKAKUMH JAPYTHMHU
pEaKTUBAMU OIPEJEIINTE COAEPKUMOE Kax 101 n3 nmpodupok. bepem npodupky ¢ HO onpenenuts ee
MOXKHO IO €IKOMY 3amaxy, a TakKe KallHyB Ha Jr000d mpenmer (H-p Oymary - oHa OOYTJIUTCS).
JlobGaBiisieM BO BCE MPOOUPKH.

2HC1 + Na2CO3 = 2NaCl + H20 + CO»- Bbimenutcst yriieKucibii ra3. B ocranbHBIX 2-X MpoOHpKax

HUYEro He MIPOU30MIeT.

Bepem omnpenenennyo MpoOHpKy ¢ KapOOHATOM U JIOJIMBAEM €€ B OCTABILUECS JIBE IPOOUPKH.

BaCl, + NaxCOz = BaCOsz + 2NaCl - Bemazaer Oenblii ocamok kapOonata Oapus. C mociemHein

POOHUPKOI HUYETrO HE IPOM3OMIET - TaM CyIb(aT Kaaus.

3. 1)/Ins nauana B mpoObI KaXKI0W MPOOUPKH J100aBIsieM JII0OYI0 KUCIOTY JOIYCTHM COJISIHYIO

B onHoli 13 ipoOupok OyneT HaOIMI0aThCsI BBIICTICHNE Ta3a 3HAYUT TaM KapOOHAT Kayus

B npo6sI BelecTB U3 OCTaBIIMXCS ABYX IPOOUPOK J0OaBIIsgeM XJIopua Oapus B KO MpoUpKe I'/ie BbIIaIeT

0CaJI0OK HaXOAUTHCA CyJIb(aT aMMOHHS.

Jl1s caMOYCHOKOEHHsI OCTaBILIYIOCS HPOOUPKY MOXKHO IIPOBEPUTH HHUTPATOM cepedpa eciid O0CaloK

BBINAJACT 3HAYUT TaM TOYHO XJIOPH]I KaJIHS.

K2CO3+2HC1=2KC1+H.0+CO>

(NH4)2S04+BaC12=BaS04+2NH4C1

KCL+AgNO3=KNOs+AgC1

2) IIpoBoaMM pEaKIUIO CO MIETOYBIO TIPU STOM B IBYX MPOOHPKAX BHIMATYT OCAIKH Pa3HbIE 1O I[BETY TIC

0CaJIOK CHHETrO I[BeTa TaM XJIOpUA Menu, a Oyporo - XJOpH] jkene3a. B /Be ocraBimecs: npoOUpKU

npubasnsieM cynbdar HaTpus (WIM CEpHYIO KHUCIOTY) B TOM HpoOHpKe rae oOpa3oBalicsi OCaIoK

HaXOJUTHCS XJI0opu 6apus a B OCTAaBLIEHCS COOTBETCTBEHHO XJIOPU]] MarHUAL.

Ecnu B3anMoeiicTBre MPON3BOANTE C OXJIAKICHUEM TOOUPOK TO BTOPAs MPoOa MOXKET HE TIOHAT00OUTHCS

T. K. TUIPOKCHUJI MarHus MajopacTBOPMMOE OCHOBAHME U INPH OXJAKIHHUM MOKET 00pa3oBaTh 0CAJOK

Oenoro 1Bera

CuC12+2KOH=Cu(OH)2+2KCL

FeC13+3KOH=Fe(OH)3+3KC1

BaC12+Na2S04=BaS04+2NaCl

4.

1 cynbdar menu CuSO4

2. NaOH

3 ruapokcua meau Cu(OH):

Brimaner uepHsiii ocanok runpokcuaa meau (1)

I'mauepun

I'uapoxcun menu Cu(OH)2

['munepar meau (11).

Ocanok THAPOKCUAA MEH PACTBOPSIETCS M 00pa3yeTcs TeMHO-CHHUI pacTBop riuiepara meau (1)

PodbdEDNA



3.

CuSO4 + 2NaOH ---> Cu(OH)2 + Na2S04

Cu(2+) + 20H(-) ---> Cu(OH)2

3. Peakuus co CBEXEBBINABUIMM OCAaJKOM TMIPOKCHAA MEIW B IIEJIOYHOW CpeAe HPUBOIUT K

00pa30BaHUIO TEMHO-CHHETO PACTBOpA IIIMIIEPATa MEIU M MOXKET CIY>KUTh KaueCTBEHHOM peakiuen s

oOHapyKeHMs INIULEpUHA.

Pa3nea 4. CtpoeHue M CBOIiCTBa OPraHN4YeCKMX BellecTB

1. Opranuueckue BeleCTBA — 3TO BEIIECTBA, KOTOPbIE BXOJAT B COCTaB JKMBBIX OPraHU3MOB U
00pa3yIoTCs TOJNBKO MpH UX yyacTuu. Kak mpaBuiio, Bce KHUBBIE CYIIECTBA COJIEPKAT OPTaHUUECKUE
BemiecTBa. K opraHumueckuMm BelIeCTBaM OTHOCSTCA O€NKH, JKUPbl M YIJIEBOJIbI, KOTOPBIX
HACUYMUTHIBAETCS 0KOJIO 10 MUIIIIMOHOB.

2. M3omepus - 3TO sIBIEHHE CYIIECTBOBAHMSA COEAMHEHUM, UMEIOIUX OJMHAKOBBIM KauyeCTBEHHBIH U
KOJIMYECTBEHHBIN COCTaB, HO PA3JIMYHOE CTPOCHHE U, CIIEI0BATEIBHO, Pa3HbIe (PU3UKO- XMMUYECKHE
cBoiicTBa. PasznuuaroT 1Ba THIa M30MEPUM - CTPYKTypHas U IpocTpaHcTBeHHas. CTpyKTypHbIE
M30MEPBI - 3TO BEILECTBA, UMEIOIME OJMHAKOBBIA COCTaB, HO UMEIOIINE PA3HOE CTPOEHUE, TO €CTh
pasHbIl TOPSIIOK COENMHEHHMsI aTOMOB B Mouiekyne. Hampumep, OyTaH M METHINPONAaH HUMEOT
OJIMHAKOBYIO MOJIEKYJISIpHYIO opmyiy coctaBa CsHio, HO UMEIOT pa3HOE CTPOCHUE U XUMUUYECKHE
cBoiicTBa. Hanpumep, MeXKJI1aCCOBBIMU U30MEPaMH SIBIISIOTCS: AJIKEHBI U IIUKJIOAJIKaHbl, AJIKMHBI U
ankaguensl, [IpenenbHbIE OAHOATOMHBIE CIHPTHI UM MPOCTBIE 3(PUPBI, ANBICTHABI M KETOHHI,
IIpenenbHble KapOOHOBBIE KUCIIOTHI U CIIOKHBIE 3QHpbl, HUTpoaakaHsl 1 aMUHOKUCIIOTHI.

3. CTpykTypHass M30MepHsl — SBJIICHHE, KOTJa BEIIECTBA HMMEIOT OJIMHAKOBBIN KA4YeCTBEHHBIM W
KOJIMYECTBEHHBI COCTaB, HO OTJIMYAIOTCA JpPYyr OT Jpyra MOpPSJIKOM COEAMHEHHUS aTOMOB B
Mmouiekyne.llpoctpancTBeHHast W30MepHsi — SIBJIEHHE, KOIJla BEIIECTBA HUMEIOT OJUHAKOBBIN
KayeCTBEHHBIH M KOJMYECTBEHHBIH COCTaB, IMOPAIOK COEAMHEHHs aTOMOB, HO OTJIMYAIOTCS MX
MIPOCTPAHCTBEHHBIM PACIOJIOKEHUEM.

4. Tlox xMMUYeCcKHUM cTpoeHHeM BeulecTBa A.M. ByTiepoB nojpazymeBai NopsA0K COEAUHEHHS] aTOMOB
B MOJIEKyJie MpH MOMOIIM XHMMHYECKuX cBsizeld. Bce aromel, oOpasyrolue BellecTBa CBSA3aHbI B
OIIpEAEIEHHON TIOCIIEI0BATEIBHOCTH COIIACHO UX BAJIEHTHOCTSAM. BaleHTHOCTH — 3TO YMCIIEHHBIN
MOKa3aTesb CIOCOOHOCTH aTOMOB KaKOT0-JIN00 3JIEMEHTA COETMHATHCS C aTOMaMU JIPYroro 3JeMeHTa
(BaJICHTHOCTb MOKAa3bIBAET CKOJIBKO XUMUYECKUX CBSA3EH MOXKET 00pa30oBaTh XMMUYECKUNA HJIEMEHT).

5. OH-T'mapoxcunpHast QyHKIIMOHAIBHAS TPYIIA K HUM OTHOCSITCSI CITUPTHI U (DEHOIBI.

(C=0) -kapOoHuibHast (YHKIHMOHAJIbHAS TpPyNNa K HUM OTHOCATCS albJETUAbl U KETOHBI

COOH-kap6okcuinbHast GyHKIMOHATIBHAS TPYIIA K HIM OTHOCSTCS KapOOHOBBIE KUCIIOTHI.

CoenuHeHus KaJI0T0 Kjlacca 00pa3yroT pa3uyHble Mpou3BoHbIe. HampumMep, K MpOU3BOAHBIM CIIMPTOB

oTHocsTCs mpocThle 3¢gupel ROR, K nmpou3BoaHbIM KapOOHOBBIX KHUCIOT - cioxHbe 3¢upsl RCOOR,

amuasl RCONH2, auruapunst (RCO)20, xnopauruapuast RCOCL u 1. 1.

Kpome Toro, OGompliyl0 Tpynmy COCTaBISIOT TreTepo(yHKIIMOHAIBHBIE COEIMHEHMs, COJAepIKallue

pa3nuyHble PYHKIMOHAIbHbIE TPYIIIBL:

- ruapokcuanpaeruasl HO-R-CHO,

- ruapokcukeronsl HO-R-CO-R,

- ruapokcukuciaorel HO-R-COOH u T. .

K Baxnelmum rerepo@yHKIMOHAIBHBIM KHCIOPOJICOAEPKAIUM COECTMHEHUSM OTHOCSATCS YTJIEBObI

Cx(H20)y, mMonexysnbl KOTOPBIX BKJIIOYAIOT TMJIPOKCUIIbHBIC, KapOOHUIIbHBIE U MPOU3BOJHBIE OT HUX

TPYIIIIBL.

6. HpI/IMepOM a30TCOACPKALICTO AlITUKIINYCCKOI'0 COCAMHCHUA MOT'YT CIIY’KUTh HUTPOCOCAUHCHUA:



CH-i—ClI I;—NO; autpostan
WM AMHHBI
CII3—CI |;,—CI 1;—N1L upoaunamun

7. CrpykTypHble HOPMYIIBI COSTMHEHUI:

a) mponeH CH>=CH-CHzs;

6) mnentun-1 CH3-CH2-CH=C-CHjs;

B) 2-metunnentand CH3-CH2-CH2-CH (CHz)-CHsg;

r) mnpomnanans C3HeO, CH3-CH2-CHO;

n) mnentun-2 CH CH CCCH;

e) nponanosas kuciora C 2 HS5 COOH

Tema 4.2. CBoiicTBa OPraHUu4YeCcKUX COeTUHEHUN

1. a) C3H4+H2=C3H6+Br2=C3H6Br2+KOH=C3H70H+KBr

6) C3H4+2H2=C3H8+C12=C3H7C1+HC1

C3H7C1+KOH=C3H70OH+KC1

B) CaC2+2H20=Ca(OH)2+C2H2

C2H2+C(AxTt 400 rp)=C6H6

C2H2 +2CuC1=Cu2C2 + 2HC1

2. OxwucieHue MeTaHa MPOBOIAT C LEIBbI0 TMONXy4eHHUs (opMalbIerhaa 4epe3 CTaauio 0Opa3oBaHUs
MeTaHoJa:

CH4 + 1/202 CH30H + 67,6 kkan/MoJIb,

CH30OH + 1/202 CH20 + H20 + 70,47 kkan/moib,
CH20 + 1/202 HCOOH +131,45 kkaiji/mMoJ1b,
HCOOH + 1/202 CO2 + H20 + 115,69 kkai/mob.

3. Dra peakuus Ha3bIBa€TCs TAJIOTEHUPOBAHUEM U ITPOUCXOIUT CIEAYIOMIMM 00pa3zom: 1-xyiop-miporan +

Cl2 + P~ 2-xnopmponan + HCL

B sT0i1 peakiuu Xaop 3aMeHsSIET XJI0p U3 1-xsop-nponana, 00pasys 2-XJIOpIpoIiaH.

4. Tlporecc OYMCTKH 3TaHa OT MPUMECH ITUIIEHA MOXKET ObITh JOCTUTHYT Yepe3 XUMHUECKYIO PEaKIHIio,
U3BECTHYI0 KaK TUIPUPOBAHME. YPAaBHEHHME pPEaKIUH, OIMHUCHIBAIOIIEE ATOT MPOLECC, MOMKHO
npencTaBuTh caeaytonum obpazom: CH2=CH 2 +H 2~ CH 3 CH 3. B atom ypaBuenuu stunes (CH
2 =CH 2) pearupyer ¢ BogopoaoM (H 2) u npespamaercsa B atan (CH 3 CH 3). B pe3synbrare 3Ta
peaxius IpUBOJUT K YAAJICHUIO STHIIEHA U3 dTaHA.

5. 1)2CaCO0O3 +7C (t) =3C0O2 + 2CaC2 (xapbua KanbLus)

2) CaC2 + 2H20 = Ca(OH)2 + C2H2 anerunen

6.

H2C=CH-CH=CH2 byraauen-1,3

Peakius npucoennHeHMs MpOCTOro BemecTBa - 6poma (1 mosexyna) :

H2C=CH-CH=CH2+Br2->H2CBr-CH=CH-CH2Br (1,4-nu6pom0yTeH-2)

Peakmus npucoenMHEHMS MPOCTOTO BEIIECTBA - Opoma (2 MOJIEKYJIBI) :

H2C=CH-CH=CH2+2Br2->H2CBr-CHBr-CHBr-CH2Br (1,2,3,4-teTpabpomOyTaH)

6. Jermnponmkimzanuei renrana momydaercs Toryon: C7H16-->C7HS (Tomyon) + 4H2
JEruApOIUKIn3aleil oktana - opro-kcuion: C8II8 -->C8H10 (o-kcunomn, wu 1,2-
TuMeTHIIOeH300) + 4H2 neruapornmkiu3anueii 2-MeTuirekcana onsTh xe toryoi: C7bl16-- >C7H8
(tonryon) + 4H2. A B kau-Be KaTtajau3aTopa MOXHO HCIIOJIb30BaTh IJIATUHY WM HUKEIb.

7. B nmaboparopun wmetundopMuaT MOIY4YAlOT peakiuedl KOHACHCAMM MeTaHOoJa M MYypaBbUHOM
kuciaotsl: HCOOH + CH OH * HCOOCH + H O.IlpomsbliieHHbli MeTHiihopMuar mnojiyqaroT U3
MeTaHouna u okcuaa yriepoaa (II) B mpucyrersun merunara narpus: CH OH + CO » HCOOCH



Tema 4.3. UnenTudukanus OpraHu4ecKUX BellecTB, UX 3HAYEHHE M NMPHMeHeHHe B ObITOBOH M
NPOU3BOJACTBEHHOM 1esITeIbHOCTH YeJI10BeKa.
1. W3 3TuX ABYX BEIIECTB TOJIBKO INIIOK03a BCTYMAET B PEAKIUIO CEPEOPSIHOrO 3epKara.

1 100aBUThH KapOOHAT HATPHS - B IPOOHUPKE C YKCYCHOM KHCIOTOM MOSIBATCS My3bIPHKH T'a3a
2CXKCOOH+ Na2CCh =2CHiCOONa+ H20+ COzt

H-<° + Ae;O ™g°5, H<® +2]I.1
" OH

Paznen. 5. Kuneruueckue M TepMOIAMHAMMYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHUX
peakuuii.
Tema 5.1. CkopocTh XUMHYECKHX peaKkunii. XUMHYEeCKOe paBHOBeCHE.

1. TemneparypHblii KO3(pQGUIHMEHT - 3TO BEIWYMHA, KOTOpas ONpeAessieT, KaK H3MEHIETCS
XUMHYECKass WM (Qu3MYecKkas XapaKTepUCTHUKa BEIIECTBA B 3aBHCHMOCTH OT HW3MEHEHUS
TEMIICPATYPHI. OH SBIMETCA BaXXHBIM mapaME€TpoM, IMO3BOJIAIOINHUM IIOHATH, KaKUC HU3MCHCHUSA
MOT'YT IPOUCXOAUTH B PEAKIIMU WM BEIIECTBE PU U3MEHEHUU YCIIOBUM OKpYKaroLIei
Cpelbl.

2. KaranuzaTopsl - 3TO BEILECTBA, KOTOPBIE YCKOPSIIOT XUMUYECKHE PEeaKIMK, aKTUBHO YYaCTBYIOT B
HUX, HO CaMH B HMTOre HE pacxXxoAyroTcs. Peakiuu, mayiime moja JEHCTBHEM KaTajlu3aTopoB,
Ha3bIBAIOT KATAIUTUYECKUMH.

3. depMeHTBI — 3TO OMOJIOTHYECKHE KaTanu3aTopsl. Karanu3aTop HE HAXOIUTCS B
CTEXMOMETPUYECKUX OTHOUIECHUSX C MPOAYKTAMHU U PET€HEPUPYETCS MOCIIE KaXI0I0 LUK
IIpEBpAlLLEHUs pEareHTOB B IIPOIYKTEI.

2A+B->A,B
Y1=k[A]’[B]
Vi=ke[2A]- =x4[A]*2[B] =2k[A]’[B]
\Y
4. - Otser B 2 paza
5. ITlpuuymHa mop4M MPOAYKTOB - OKUCIUTENbHBIE PEaKIIMH U MUKPOOPTaHU3MbI, PA3MHOKAIOIIIUECS

B opraHuuyeckoM matepuaie. [Ipum HH3KON TemmepaType pocT OakTepHil U CKOPOCTh pacmajaa
HYTPUEHTOB 3aMEUISIETCS, TO3TOMY €71a JOJIbLIE OCTAETCSI CBEIKEH.
6. Ha MykOMOJBHBIX 3aBOJIaX B BO3/1yX IIOJHMMAIOTCS YAaCTHUIIBI BEUIECTB, KOTOPBIE B ONIPEACICHHOM
KOHIIEHTPALMU CMEIIaHHBIE C BO3JyXOM 00pa3ylOT B3PHIBOOIIACHYIO CMECh.
7 Ilapsl BenecTB HaXOAATCsA NPH OoJIee BBICOKOi TEMIIEPATypeE, €M COOTBETCTBYIOLINE )KHIKOCTH,
MO3TOMY CKOPOCTb PEAaKLUi CrOpaHMsl YBETMUNUBACTCS, YeEM M OO BACHSIIOTCS
B3pbIBBI.

8. HeoOpaTuMbpiMH Ha3BIBAIOTCS XMMHMYECKHE DPEAKLUHU, KOTOPHIE MPOUCXOIAT TOJBKO B OJHOM
HaIpaBJIEHUH /10 TIOJTHOTO PacX0/I0BaHUS OJTHOTO U3 PEareHTOoB.

9. B XxuMHUeCKOI peaklnu, XMMHUUECKOE PABHOBECHE - 3TO COCTOSIHME, B KOTOPOM 00€ pearupyromme
BELIECTBA U MPOJYKTHbl NMPUCYTCTBYIOT B KOHIIEHTPAIMSAX, KOTOpbIE HE HMEIOT AalbHEHIIyIo
TEHACHLIMIO K U3MEHEHHUIO C TEUEHUEM BPEMEHM, TaK YTO HET HUKAKUX 3aMETHBIX M3MEHEHUI B
CBOMCTBAaX 3TOW CHUCTEMBI. 3TO TOCYAAPCTBO PE3YNbTAThl, KOTJA PEaKIUs MPOTEKaeT C TOW ke
CKOpOCTBIO, KaK M 0OpaTHasi peakiusi.

10. [Tpu mosbimennu temmepaTypbl Ha 30 0. CKOpOCTh MpsSMOW peakIHuu BO3pPACTaeT, a CKOPOCTh
obpatHoit —. Takum 00pa3oM, paBHOBECHE CMECTHUTCS BJIEBO, TAK KaK CKOPOCTh OOpaTHOM peakiuu
BO3pacTeT B 27 pa3, a mpsMoii B 8 pas.

11. Takum oOpa3om, IpU YMEHBIICHHNH KOHLIEHTPAIM BCEX BELIECTB B 2 pa3a, paBHOBECHE CHCTEMBI
2CO + 2H2 ~ CH4 + CO2 cMmectuTcs B HampaBlICHWH O0pa3oBaHUs OOJIBIIETO KOJIHYECTBA
npoxayktoB — CH4 u CO2.



Pa3nea 6. PacTtBopsl
Tema 6.1. IlonsiTHe 0 pacTBOpax

1. HenacobllieHHBIM pacTBOp — pPacTBOpP, B KOTOPOM KOHIIEHTpPALMS PACTBOPEHHOTO BEIIECTBA
MEHBIIIE, YEM B HACBILIEHHOM pacTBOPE, U B KOTOPOM MPH JAHHBIX YCIOBHUSAX MOXHO PaCTBOPHUTH
eme HEKOTOpPOe ero KoamdecTBO.HachleHHbI pacTBOp — pacTBOp, B KOTOPOM pPacTBOPEHHOE
BEUIECTBO MpPHU JAHHBIX YCIOBUSX JOCTUIVIO MaKCHUMAalbHOM KOHILEHTpaluud Hu Oosblle He
pactBopsieTcsi. OcaloKk JaHHOTO BEIECTBA HAXOJUTCA B PABHOBECHOM COCTOSIHMH C BEIIECTBOM B
pacTtBope.

2. PacTBOpHMOCTB-3TO CBOMCTBO TBEPJOT0, KHIKOTO HIU ra3000pa3HOr0 XMMHUYECKOTO BEIIECTBA,
HAa3bIBAEMOT'O PACTBOPEHHBIM BEIIECTBOM, PACTBOPATHCSA B TBEPJOM, KHJIKOM HIIA ra3000pa3HOM
pacTBOpHUTEIIE.

3. MaccoBast 110511 pacTBOPEHHOIO BeIIECTBA — O3TO BEJIUYMHA, pPaBHAasg OTHOUICHHIO MacChl
pPacTBOPEHHOTO BEIIECTBA K MAacCE PacTBOpA.

4. 1. OT™MepuBaIOT PaCTBOPUTEIIb.

2. VIcxomHOE BEIIECTBO PACTUPAIOT B CTYIKE M B3BEIIHBAIOT.

3. BemiecTBo 3achmaroT B KOJIOy C pacTBOpUTENEM, IMPEABAPUTEIHLHO HArpeThIM JI0 TEMIEpaTyphl, Ha

10—20° C

4. He naBast pacTBOPY OCTBITh, €0 (PUIBTPYIOT.

Paznen 7. Xumus B ObITY U IPOU3BO/ACTBEHHOI 1eATEIbHOCTH YeJ0OBEKa

Tema 7.1. Xumusi B ObITY U IPOU3BOJACTBEHHOI 1eATEJIbHOCTH YeJI0BEKA

1. Bce, 9TO Hac OKpYXaeT, COCTOMT U3 XUMUYECKHX BEIICCTB: OJ1XK/1a, 00YBb, MeOECIb, MHINA, OBITOBBIC
npuOOphI U CPeJICTBA TUTUEHBI, TPAHCIIOPT, IoMa U T.A. MHOrue oy paboTaloT Ha XUMUYECKUX
MIPOU3BOJICTBAX, Bpaul U (apMaleBThl HE MOTYT paboTaTh 0e3 3HaHUS XUMUU. MHOTHE MPOIECCHI,
KOTOpbIE MPOUCXOJAT BOKPYT HAC U BHYTPHU HAC, SIBISIOTCS XUMMUYECKUMH, TIO3TOMY COBPEMEHHBIN
OBIT 0€3 XUMHU HEBO3MOKEH.

2. ButamuHBl y4acTBYIOT B pErymsiud oOOMEHa BEIIECTB; OHHU SBIAIOTCS OHOJOTHYECKHUMHU
KaTaJnu3aTopaMu WIH peareHTaMu (POTOXUMHUECKHUX MTPOIIECCOB, MPOTEKAIOIINX B OPraHU3Me, TAaKKe
OHM aKTUBHO yYacCTBYIOT B 00pa30BaHUU (epMEHTOB. BUTaMUHBI BIUSIOT HA YCBOGHUE MUTATEIBHBIX
BEII[ECTB, CIMOCOOCTBYIOT HOPMAJIBHOMY DPOCTY KJIETOK M Pa3BUTHUIO BCETO OpraHusmMa. SBISISCH
COCTaBHOH 4acThi0 (pepMEHTOB, BUTAMHHBI OMPEIEISIIOT UX HOPMaIbHYIO (DYHKIIMIO M aKTUBHOCTb.
CrapaiiTech NPUIEPKUBATHCS PAMOHAIBHOTO MUTAHHMS M TOT/Aa C MHUIIEH OyAyT MOCTymarh B
OpraHu3M Bce HEOOXOIMMbIE BUTAMHUHBI U MUKPO3JIEMEHTHI. Paznuynble (akTOpbl — KHIISTYEHUE,
3aMOpaKMBaHKE, BHICYIITMBAHNE, OCBEIIEHUE ¥ MHOTHUE JAPYTHe OKa3bIBAIOT HEOJMHAKOBOE BIUSHUE
Ha pa3Hble IPYNIbl BUTAMUHOB. JKHUpOopacTBOpUMbIE BUTAMUHBI, COJAEPKALIUECS B IPOJIYKTaX, IPU
TEPMUYECKON 00padOTKe MPAKTUYECKU HE Pa3pyIIAlOTCs. A BOT BOJIOPACTBOPUMBIE, KOTOPHIE MOKHO
HalTH B OCHOBHOM B OBoOIaXx U (pyKTax, OOSTCS HE TOJBKO BBICOKOW TEeMIMeEpaTypbl, HO H
HEMpPaBUIbHON MOJATOTOBKH K MPUTOTOBJICHUIO. 3HAYUTEIBHO CHUMXAET KOJUYECTBO BUTAMHHOB B
OBOIIaX XPaHEHHUE UX B OUYUIIEHHOM U Hape3aHHOM BHUJIE, OCOOCHHO B BOJIC.

3. Ilpeumymrecra

CuHTEeTHYECKHE MOIOIINE CPE/ICTBA WMEIOT TMPEUMYIIECTBA IO CPABHEHHUIO C OOBIYHBIM KHUPOBBIM

MbLTOM. OHU CTOSIT 3HAYUTENHHO JCIIEBIIE )KUPOBOTO MBLIA, U B TO XK€ BpeMs NX Motoluil 3 (eKT BoIIIe.

CuHTEeTHYECKHE MOFOIIUE CPEJICTBA MPUMEHHUMBI B )KECTKOM BOJE M O0JIee IPUTOAHBI TSI MBIThSI TKAHEH

W3 CUHTETHYECKUX BOJIOKOH.

Henocrarku

OCHOBHBIM HEIOCTATKOM CHHTETHUYECKHX MOIOILIUX CPEICTB SIBJISETCS HHU3Kash CKOPOCTh Pa3JIOKECHHUS.

NmMeHHO BceneAcTBHE ATOM OCOOCHHOCTH OHHU 3arpsi3HSIOT OKPYXKAIIYI0 mpupoanyio cpeny. CMC

pazipaxaroT  KOXY  4YEJOBEKa,  OKa3blBAlOT  HETaTUBHOE  BIMSHUE HA  €ro  OpraHbl



IBIXaHUST W CIM3UCThIE OOOJIOUKHM, Yero He JelaeT HaTypajJbHOE MbUIO. Takke OHH CHOCOOHBI
MOBPEXJIaTh IOBEPXHOCTH, HA KOTOPbIE HAHOCATCSI.
4. B ObITy IpUMEHSIOTCS B KaUu€CTBE MOIOUIMX cpelcTB MbuIa U nopomku (CMC), orbenuBaTtenu u

KOH/IMIIMOHEPHI AJisl Oelbs, B KAUECTBE YUCTSAIIUX CPEACTB CIELUUAIbHbIE YUCTALIME MOPOLIKH,
KHUJIKOCTH JIJISI MBIThSI TIOCY/IBI U caHTeXHUKU. OCHOBOI Hanbosee 6€30MaCHOTO WX MPUMEHEHHS
CIIy’)KUT CTPOro€ CJIEZIOBAaHUE MHCTPYKLUSAM IO MX HCIOJIb30BAHUIO, KOTOpPBIE BCEr/a €CTh HA
ATUKETKAX 3TUX CPEJACTB.

JloMa OpPUMEHSIOTCS MHCEKTULUABI — CpeACTBa Il OOpbOBl C BpPEAHBIMM HACEKOMBIMHU:
nuxiogoc, xynopodocHsle Kapangamu («Mamenbka»).Ha mnpuycageOHOM ydacTKe Takke
HPUMEHSFOTCSI HHCEKTHIUIBI («IEIHC)» — Uil O0PBOBI ¢ KOJIOPAJCKUM KYKOM) U TepOHIUIbI (115
60pr0bI ¢ copHsikamu «YJIBTPAY). OcHoBoii Hanbosiee 0€30MaCHOTO0 UX MPUMEHEHUS CIIYKHUT
CTPOTo€ CJIeZIOBAHUE UHCTPYKIMH 10 UCIIOIb30BAHUIO 3TUX BELIECTB.

Kocmernueckue cpencrBa, Kak M BCE JApPYrue OKPYXKAIOUIME HAc BEIIECTBA, SBISAIOTCS
xumuyeckuMu. KocMmernueckue cpeicTBa UCMONb30BAIM €€ B JPEBHOCTH, HO TOIJA 3TO OBLIM
HaTypaJibHble MuHepanbl.Celluac Jk€ TMOYTH BCE KOCMETHYECKHE CpEICTBA  SIBISIIOTCS
CHUHTETUYECKUMH, BO3MOXKHO C J00aBKaMM HaTypallbHbIX BemiecTB. Hampumep, paccmorpum
COCTaB KOMIIAKTHOM NIyJpbl: HATYpaJbHBIA ILEJIK, TaJbK, JJAHOJUH — IPHUPOJIHBIE BELIECTBA,
KapOOHAaT KayibLus, KapOOHAT MarHus, cTeaparT IMHKA, OKCHIbl JKele3a, MPONUINnapaldoH,
apoMaTH3aTOp — CHHTETHYecKHe BellecTBa. [IpakThyecku BCe COBPEMEHHBIE ITYAPHI HMEIOT
Tako coctaB.I'71aBHOE CBONCTBO KOCMETMYECKHUX CPEICTB — IBET, TaK HalpuMmep, B IOMaay
N00aBJIAIOT OPraHUYECKOE COCTUHEHNE HUKEIS, IepIaMyTpOBbIi 3P PeKT

5.2 Ilpumepsl TeM pedepaToB
1. Tunsl XMMH4YECKOIi CBA3U:

4.

JlaTe ompeneneHne XMMHUYECKOW CBSI3M, OT YE€ro 3aBUCUT THUI XMMHYECKON CBSA3M, MpHUpOaa
XHUMHYSCKOU CBSI3H,

MEePEUYMCIUTh M JaTh XapakTEepUCTHKY CBs3aM: KoBasieHTHass HenonspHasd, KoBaneHTHas
nonsipHasa, Meraiunueckas, Bonopoanasi,

BJIMSIHHE XMMUYECKON CBSI3U HA CTPOEHHUE BEILIECTBA.

2. 3HaveHHe PACTBOPOB B *KU3HHM M TEXHHUKeE

Urto Takoe pacTBOPHI U KaK OHU 00pa3yroTCs, 00IIas XapaKTepUCTHKA, CBOMCTBA, BHJIbI pACTBOPOB
(HaCBHILIIEHHBIHN, HEHACHIIIICHHBIH, TEPEHACHIIIICHHBIN,

[IpuMeHeHne pacTBOPOB B HAllIEH KU3HH,

Oco0eHHOCTH PACTBOPOB U UX KiacCUpUKAIK,

3HavYeHUe pacTBOPOB
YcrpaHeHuHe )KeCTKOCTH BOAbI HA MPOMBINLJIEHHBIX NMPeInpUATHAX

[ToHsTHE >KECTKOCTH BOJBI MBI BCTPEYAEM HE TOJBKO B CIIEICOJOTHH M B T€OJIOTHH, a, BOOOIIIE,
MMOBCEMECTHO - B XUMHH, TEXHUKH H JIa)Ke B OBITY.

JlaTh onpeneneHune KkeCTKOCTH BOJIbI,

KadecTBeHHbI€ MTOKa3aTEIN MUTHEBOM BOABI: BHJIBI )KECTKOCTH (BpEMEHHAs, ITOCTOSTHHAS )

- MeToapl ycTpaHeHUs

3HaueHne KeCTKOCTH BOJIBI

Hcnosab30BaHue MUHEPAJBHBIX KHCJIOT HA NPEANPUATHAX PA3JIMYHOI0 NPopuist
JlaTh ompeneneHue KUCIOTaM, BUJIBI M UX XapaKTEPUCTHKA: OOpHAsl KUCIOTA. a30THAS KHUCIIOTA.
CepHasi KUCIIOTa. MypaBbUHAsI KUCJIOTA. COJISIHAs! KUCTIOTA.
Pa3nbie BUIBI KUCTIOT HAXOAST MPUMEHEHNE B Pa3HbIX chepax MpOMBIIIIIEHHOCTH. Bee 3aBUCHT OT
WHJUBUIyaJIbHBIX CBOMCTB ONPEEICHHOTO BEIIECTBA.



- IlpumeneHnue KuCIOT B: cdepe MEeTaUTypruu, XUMHUYECKOW MPOMBIIUICHHOCTH, SHEPTETHKE,
MIPOU3BOJICTBE CTEKJIA.

5. IloBapeHHasi COJIb KAK XMMHYECKOE CHIPbE

- XuMHYECKH# cocTaB U cBoicTBa nmoBapeHHoW comm (NaCl, kpuctamandeckas perieTka, BOIHBIN
pacTBop)

- IIpomsbllieHHOE MPOU3BOACTBO NOBAPEHHOU COIMHU

- IlpumeHeHue MOBapeHHOI COMU B PA3IUUYHBIX OTPACIISIX MPOMBIIIIIEHHOCTH

- Menuune

6. BHOTEeXHOJIOTHSI U TeHHAs] HH)KEHEPHS - TEXHOJIOTHH

- Jlate onpezneneHue - GMOTEXHOJIOTHUS, TEHHAS HH)KEHEPHUS.

- Meroasl TeHHOW MH)XEHEpUHU

- buotexHonorus kKak Hayka SIBJISICTCSl BaXKHEUIINM pa3JelioM COBPEMEHHOW OMojoruu, Gpusnku u
cTaja OJHUM U3 BEAYIIUH TPUOPUTETOB B MUPOBOM HAYKE U SKOHOMUKE.

- IIpob6nemsl 1 JOCTUKEHHS] OUOTEXHOJIOTUU

- IIpobGnemMbl 1 JOCTUKEHUSI TEHHOW MHKEHEPUU

7. CoBpeMeHHBbIe MEeTObI 00e33apasKuBaHUsT BO/IbI

- IIpobnema nutheBoro BogocHadxkenus. [lurbeBas Bona, onpeneneHue, OCHOBHbIE TPEOOBAHUS K
KayeCTBY MUTHEBON BOJbI: ObITh OE30MACHBIMU B AIIUAEMUYECKOM U PAIMAIIMOHHOM OTHOILICHUH,
0e3BpeIHBIMU 0 XMMHYECKOMY COCTaBy, 0OJajaTh OJaronpusATHBIMH OPraHOJENTUYECKUMU
CBOWCTBaMH.

- Meroasl o0Oe33apaKuBaHUsI BOJBI: XJOPUPOBAHUE, XJIOP, TUOKCHJ XJIOPA, TUIIOXJIOPUT HATPUS,
XJIOpCOepAKAIIME MPErnapaThl, 030HUPOBAHUE.

- Jlpyrue peareHTHBIC CITOCOOBI NE3MH(EKIIUU BOMABI: KHUIISIYCHUE, YIbTPA(QHOICTOBOC M3ITyUEHHE,
ANEKTPOUMMYJIBCHBIA CIOCO0, AIEKTPOXMMHUECKUNH METOM, 00e33apakHBaHHE YIbTPA3BYKOM,
pamuanoHHoe 00e33apakuBaHue, Ipyrue GU3nIecKue MEeTObI.

- MupoBoii U OTEYECTBEHHBIH OIIBIT.

8. 3ammTa 030HOBOI0 YKPAaH OT XHMHYECKOT0 3arpsA3HeH sl

- Yto Takoe 030H U ero poib B aTMochepe

- Ilpupona u 3HaUYE€HHE 030HOBOTO IKpaHa

- Hcrounuku pa3pyiieHus 030HOBOTO CIOA

- «O30HOBBIE JIBIPBI» U UX BIUSHUE

- IIpo6iema 030HOBOTO 3KpaHa U MMYTH €€ PeIlIeHus

5.3 Ilpumepbl TECTOBBIX 3aJaHUH
BXxoaHO# KOHTPOJIb.
Bapuant nepssblit OTBeTHI

1 2 3 4 ) 6 7 8 9 10 11 12
Ne Bonpoca
OTtBer 1 2 2 3 4 3 1 1 183 2 1
13 14 15 16 17 (18 19 20 (21 22 23 24
Ne Bonpoca
OtBer 1 2 3 4 2 3 3 4 3 4 2 3




OT1BeThI
BxoaHo# koHTpOJb 10 XuMuHU 1 Kypc BapuanT BTopoit

1 2 3 4 5 6 7 8 9 10 11 12
Ne Bompoca
OtBer H# 1 3 4 4 3 1 2 2 1 4 1
13 14 15 16 17 18 19 20 21 22 23 24
Ne Bompoca
OTBeT 1 2 2 4 2 1 3 4 2 1 4 2

5.4. IlpuMepsl NPAKTHYECKHX 3a1aHUI

ILp.Nel. Temal.1. CTpoeHue aTOMOB XUMHYECKUX 3JIEMEHTOB U IIPUPOJIa XUMHUYECKON CBSI3HU

1. CocraBnsars hopMysbl OMHAPHBIX COSAMHEHHH

2. HasbiBaTh coeIMHEHMI 110 TPUBUATBHON HOMEHKIIAType 1 MexayHapoaHoi [UPAC.
3.3aKkpenuTh MOHATUS «CTENIEHb OKUCIIEHU», «OMHAPHBIC COCAMHEHUS;

ILp.Ne2. Tema 1.2. Ilepuoaudeckuii 3akon u tTadauna /. U. MenaeneeBa

1. XapakrepuzoBaTh XUMHUYECKUH 3JEMEHT IO €ro IOJOKEHUI0 B NEPUOAMYECKON CUCTEME IO
aIrOpPUTMY.

ILp. Ne3. Tema 2.1. Tumbsl XUMHUYECKUX PEAKIIHI.

1.0OmpenensT TUIBl pEaKUi COCIUHEHUS, PA3JIOKEHUS, 3aMmelleHus, oOMeHa, B T. Y. peakuui
TOPEHMSI, OKUCIICHUSI-BOCCTAHOBIICHUSI.

2. CocTaBisaTh YpaBHEHHsI peaKlUii COOTBETCTBYIOIINX PEAKIIUM.

ILp. Ne 4. Tema 2.1. Tunsl XUMUYECKHUX PEAKIIUMA

1. TIpou3BoaUTH pacy€Thl MO yPaBHEHUSM XUMHUECKUX peaKIni

2. Hcmonb3oBaTh Maccy, 00bEM (HOpMaIbHBIE YCIIOBHS) Ta30B, KOJTHMYECTBO BEIIECTBA.

I1.p.NeS. Tema 2.2. DnekTpoauTryecKas JUCCOLMALUSA U HOHHBIM 0OMEH.

1. IIpoBoauTh peakMu HOHHOTO OOMEHa.

2. CocTaBisaTh HOHHBIE PEAKIIUU B MOJICKYISPHOMN, TIOJTHOM HOHHOU (hOopMe U COKpAIIeHHON

3. Tlomsarme rtuaponuza BemecTB. CocTaBlieHHE YpaBHEHUH THAPOIHM3a M ONpEACICHHE CPEIbl
pacTtBopa.

4. TlpumeHeHHEe TUAPOIIN3A B IPAKTUUECKON JESTEbHOCTH YeJIOBEKa.

I1.p.Ne6. Tema 3.1. Knaccudukariys, HOMEHKIATypa U CTPOSHHE HEOPTaHMUECKUX BEIIECTB.

1. HazwiBath BemectBa mo mexxayHapoanoi (MKOITAK) win TpuBHanbHON HOMEHKIIATYpE.

2. CocraBiasaTh GOpMYIIBI IO Ha3BAHUIO.

3.0mpenensaTh NPUHAIJIEAKHOCTh BEIIECTBA K KJIACCY HEOPTaHUYECKUX COETMHEHUH.

II. p.Ne 7. Tema 3.2. ®u3nKO-XMMHUUYECKHE CBOMCTBA HEOPTraHUYECKUX BEIIECTB

1. CocraBiaTh ypaBHEHHUS XUMUYECKUX PEAKIIMHA C y4aCTHEM MPOCTHIX M CIOXKHBIX HEOPTaHUYECKHUX
BELIECTB.

2. be3omacHoe HCMONB30BaHUE BAXKHEHIIINX HEOPTAHWMYSCKUX BEIIECTB B OBITY M MPaKTUYCCKOM
NEeSATEIbHOCTH YETIOBEKA.

IL.p.Ne8. Tema 3.3. Unentudukanys HeOpraHM4ECKUX BEIIECTB.

1. Pemienue SKCrIepUMEHTATBHBIX 33724 IO XUMHUYECKUM CBOMCTBAM HEOPTaHUYECKUX BEIIECTB.

2. WnenTuduimpoBaTh peakiuy Ha KATHOHBI U aHUOHEI.



I1. p. Ne 9. Temad4.1. Knaccudukanus, ctpoeHre 1 HOMEHKJIATypa OpraHUYECKHX BEIECTB

1. Homenknarypa opraHMuecKux COSAMHEHUM OT/IEIbHBIX KIaCCOB.

2. CocraBieHne MOIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (POPMYJT OPraHMUECKUX BEIIECTB.

3. IlpousBoauTth pacuéTsl mpocTeiiiiei GopMyIibl OpraHUu4eCKOH MOJIEKYIIbI, UCXO/S U3 JIEMEHTapHOTO
coctaBa(B%).

IL. p. Ne 10. Tema 4.2. CBoiicTBa OpraHUYECKUX COCIMHEHUN

1. 3akpenurtb cBONCTBA OPraHUYECKUX BEILECTB HA OCHOBAHUM UX COCTaBa U CTPOCHUS.

2. Broimonuenue 3aganuii. M3 mepeyncieHHbIX CBOMCTB BBIOpPATh Kakoe W3 MPEAJIOKEHHBIX BEIIECTB
o0J1aJjaeT TUMHU CBOHCTBAMH.

3. Bemonnenwue 3aganuii. 13 npeaniokeHHOTO repeyuHs BEelecTB BHIOPATh TO, C KOTOPBIM B3aUMOCTBYET
YKa3aHHOE BEILECTBO.

ILp. Nell. Tema 4.2. CBoiicTBa OpraHUYECKUX COCTMHEHUN

AXapakTepu30BaTh XMMUYECKHE CBOMCTBA U ITOJIyYEHUE OPraHUYECKUX BELIECTB

2. BhINONHATE 33/1aHU 110 IPEITI0KEHHBIM LIETTOYKaM [TPEBPAIICHUI.

IL.p. 12. Tema 4.2. CBoiicTBa OPraHUYECKUX COEAUHEHUH.

1. TlomyuuTs FTHIIEH.

2. W3yuuTh ero cBOHCTBa

3. 3anmcarb ypaBHEHUS MPOBEAEHHBIX PEAKIIUM.

IL.p.13. Tema 4.3. UnenTudukanus opraHuIeCKuX BEIISCTB, UX 3HAYCHHUE W TIPUMEHEHUE B OBITOBOW U
MIPOU3BOJCTBEHHOM JEATEIBHOCTH YEIOBEKA.

1. 3amanme. C moMoOLIbI0 XapaKTEPHBIX PEAKIHMA pacro3HaiTe, B KaKOoW W3 MPOOMPOK HAXOASTCS
BbIJJaHHBIE BEIIECTBA.

2. 3amucarb ypaBHEHHUS PEaKIUi MPOBEIEHHBIX AKCIIEPIMEHTOB

IL.p.14. Tema 5.1. CkOopoCTh XUMHUYECKHUX peaKLUil. XUMHUYECKOE PAaBHOBECHE

1. U3yueHue BIuSHUS pa3IUyYHbIX (PAKTOPOB HA MPOTEKAHUWE XMMHUYECKUX PEAKIUI IpU MPOBEICHUU
JKCIIEPUMEHTA.

2.3anucap ypaBHEHUS PEaKIIHil.

3. Pemenue 3amau no JaHHOH TeMe.

I1.p.15. Tema 6.1. [TonsiTue o pacTBopax

1. Pemenue pacy€THBIX 3a/1a4 HA IPUTOTOBJIEHNE PACTBOPOB.

2. BeImonHeHNe SKCIEPUMEHTa Ha IPUTOTOBIIEHHE PACTBOPOB.

3.0TBETHI Ha KOHTPOJIBHBIE BOIIPOCHI

I1.p.16. Tema 7.1. Xumus B ObITY U IPOU3BOACTBEHHOH /I€ATEILHOCTH YEJIOBEKA

1.3akpenTsb 3HaHMS O HOBEWIIUX JOCTHKEHHSIX HAYKH U XMMHUYECKON TEXHOJIOTHH.

2. Ponp xuMuu B 00ecrieueHIH SKOJIOTUIECKOH, SJHEPreTHYECKON 1 MUIIEBOH 0€301acHOCTH, Pa3BUTHU
MEIUIIUHBI.

3. IlpuMeHeHMM XMMHMYECKMX BEIIECTB M TEXHOJOTMH C yd€TroM Oyaymield mnpodeccuoHaIbHOR
JEeSITeIbHOCTH T10 MPEJI0KEHHBIM TEMaM.

II. p.Ne 17. Tema 7.1. Xumus B ObITY U TPOU3BOICTBEHHOM JI€ATEILHOCTH YEJIOBEKA

CuHTEeTHYECKHE MOIOIIUE CPEACTBA,

JKupoBble M BOJOCMATYAIOIINE CPEACTBA

Moronue u YuCTAIINE CPENICTBA,

ABTOKOCMETHKA

JlakokpacouHbie

OprasonenTH4ecKui aHanu3



4. Tlpumepsbl OLIEHOYHBIX CPEICTB /1JIsl MPOBEAEeHNsI MPOMEKYTOUHOI aTTeCTAIUN
6.1. KontposabHbie padoThI 10 pa3aenam

KonTpoabHnas padora Ne 1. Pazges 2. XuMuveckue peakiuu. «XXMMHYeCKHE PeakIum».
3ananue 1. Tect ¢ BLIOOPOM 0IHOTO BEPHOI0 OTBETA

1-A, 2-T', 3-B, 4-B, 5-b, 6-b, 7-b, 8-B, 9b, 10-A, 11-A, 12-A, 13-B, 14-I'

3aganue 2. OtBer: m P2Os5 =106,5r.

3apanue 3. 1-5 coequnenus, 2-6 pa3ioxeHus, 3-8 oOMeHa

3aganue 4. OcyliecTBUTH CIIeIyIOIINE TpeBpanieHus. PaccraBbre K03 HUITHEHTHI.

Fe20s- - Fe2(S04)s- - Fe(OH)s — Fe203

1. Fe203+ 3H2S04— Fe2(S04)3+ 31 1.0

2. Fe2(S04)3+6KOH— 2Fe(OH )] + 3K2S04

3. 2Fe(OH )3j — Fe203 +3H20

3aganme S. CocTaBbTe 3JEKTPOHHYIO M Ipaduyeckyro (GOopMyily Aids XUMHUYECKOTO 3JIEMEHTa IOJ
HOMepoM 13.

OnekTpoHHas popmyna atoma: Al - 1s22s22p©3s23p 1

OneKTpoHHO-rpaduyeckas hopmyrna n cxema CTPOEHUS aNieMeHTa:



KonTpoabHnasi padora Ne2

Pasnen 3. CrpoeHne M CBOMCTBA HEOPraHMYeCKHX BemiecTB. «CBOHWCTBAa HEOPraHUYeCKHUX
BeleCTB»

BapuanT nepBblii

33}13HH6 1. Breinmucarts U3 crmcka BCIICCTB OKCHUABI, OCHOBAHUA, KHUCJIOThI , COJIM U HAa3BAaTh UX:

H2504 ., Cu(OH)2.K3:P0O4, CaO,
OKCHUIBI KUCJIOTBI OcHOBaHUS Conn

CaO H2S04 Cu(OH)2 K3PO4

3aganmue 2. CoctaBUTh (OPMYIBI COSTUHEHHIA:
a) oxcupa yraepoaa (1),
0) rtunpokcuna meau(Il),
B) XJIOPOBOJIOPOJIHOW KUCIIOTHI,
r) cynbdara HaTpUs.
a)CO, 6) Cu(OH)28)HC1 XK SO4
3ananme 3. Hanucare ypaBHeHus xummudeckux peaknuii: a) HoSO4 + Mg; 6) Na2O + HBr; B) SO2 +
CaO; r)CaCOz + HCIL; ) AICl3 + AgNO3 .Yka3aTh Ha3BaHUS IPOAYKTOB PEaAKIIHH.
a) H2SOs4+ Mg > Mg SO4 + He
Cynb(ar MarHus, BOAOPO]
0) Na20 + HBr > NaBr + Na20
OpoMuJ HaTpHUs, OKCUJ HATpUs
B) SO2+ CaO>Ca SOs
CyIb(GUT KaJIbIHsI
OCaCOs + HCI>CaCl2+ H20 + CO2
XJIOpU/I KaJblIMs, BOJA U YTJIEKUCIIbIH ra3
4. 3apava. OrBer: m=23r.
3apanue 5. OcylecTBUTh NEPeXoAbl: KAMI™> OKCU KaJUs™> TUAPOKCH]T KallUs > cylbdaT Kanus
1. K+02>K20
2. K>O+ H20 >KOH
3. 2KOH + H2S04> K2S04+ 2H,0

BapuaHnr BTOopoi

3ananme 1. BeimucaTts U3 ClIMCKa BEIMIECTB OKCH/IBI, OCHOBAHHUS, KHCIOTHI , COIM U Ha3BaTh ux: NaOH ,
H3PO4, SO2, CaCOs3

OKcHUIbI KHCIIOTBI OcHOBaHUS Comn

SO2 H3POa4 NaOH CaCOs

3ananue 2. CoctaBuTh (GOpMyINbI cCOeAUHEHMIA: a) okcuaa azora ( IV) ,0) ruapokcuaa kanus, B)
XJIOpUAa HaTpus, T) cynbduaa 6apus.

a) NOz, 6) KOH, B) NaCl, ™S

3ananue 3. Hamucate ypaBHenus xumudeckux peakiuii: a) HCI + K; 6) K2O + HBr; B) CaCO3 +
H2S04; 1) CO2 + CaO; n) Ba(OH)2 + SiO2 .Yka3aTh Ha3BaHUs POYKTOB PEAKIIHH.

a0 + 2K> 2KO + H»



XJIOpUJ] KaJIusl. BOJOPOJ
0) K20 -2HBr > 2KBr + H,0
Opomu Kanus ¥ BoJia
B) CaCOs+ H2S04=Ca SO+ H2COs
cyab(aT KalblMs U YroJIbHas KUCIOTa
r) r)CO2+ CaO > CaCOs;
KapOOHAT KabIIHs
) Ba(OH)2+ SiO2> Ba &03+ H20
CUJIMKAT Oapusi U Boja
3aganue 4. Borancnute 00beM ra3000pa3HOro XJI0pa, KOTOPBIA BCTYIUT B PEAKIUIO C HATPUEM, IS
nonydenus 11,7 r xsopuaa HaTpus.
Otger: Y(Cl2) =2,24n
3aganue 5. OcyliecTBUTD Mepexoabl: cepa™> okcua cepbl (IV) >cepHucras kuciaora >cynb(UT HATPUS
1. S+02>S02
2. SO2+ H20 > H2S0s3
3. H2S03+2NaOH> Na2SOs3+ H20

KonTtpoabnas pabora Ne3
Pasnen 4. Ctpoenne u cBoiicTBa oOprann4yeckux BeuecTB. «CTpoeHne M CBOMCTBA OPraHMYeCKUX
BelleCTB)

Tect ¢ BBIOOPOM OJJHOTO BEpPHOTO OTBETA
I- T 2-b;3-b;4-b;
CooTBeTcTBHE:
5-A6,b4, B5, 17, 12,E1, XK3;
6 - OTHATHE BOAOPOJA;
7- T
8- B;
9- mpomnen CsHs;
10- Cs H1206 - rimroxo3a;
II- peakius npucoeTMHEHMUS;
12- Uzomepsl coctaBa CsHio: a) C-C-C-C-C; 6) C-C(CHs) -C-C B) C-C(CH3)2-C

6.2 TecThl IO pa3aeaam

No 1 2 3 4 5 6 I 8 9
BOTIpOCa

OtBeT B b A A B A B b A
No 10 11 12 |13 14 15 16 17 18
BOTIpOCa

OtBeT A B 3 1 1 1 2 3 1
No 19 20 21 |22 23 24 25 26 27
BOTIpOCa

OtBeTr 4 2 4 4 1 4 1 2 14,5

Ne 28 29 30 31 32 33 34 35 36




BOIIpOCa

OTBeT 2 3 4 2 2 1 A-1, A-5, b- 4,[[Tpuiio-
B-5,6, [B-1,I'- |xenne
3
B-2,I'-
3
Ne 37 |38 39 40 41 42 43 44 45
BOIIpoCca
OtBer 0 [0 0 a o a B r 0
Ne 46 47 48 49 50 51 52 53 54
BOMpOca
OtBeT r B §) r r §) a a r
Ne 55 |56 63 64 65 66 67 68 69
BOMpOca
OtBer r B §) B a B 0 B B
Ne 70 |71 72 73 74 75 76 77 78
BOMpOCca
OrtBer a [0 a 0 a B a 0 B
Ne 79 180 81 82 83 84 85 86 87
BOMpoOca
OtBeT 6 B a a, B 6 B a S a
Ne 88 (89 90 91 102 103 104 105 106
BOMpoca
OtBeT B a a §) B 4 7 3 A
Ne 107 108 109 110 111 112 113 114 115
BOMpOCa
Otser 3 a, 0, B a,B [[Ipmroxenue a a 0 B a
Ne 116 117 118 (119 120 121 122 123 124
BOMpOCa
Ortser 6 [0 r o B r 0 pranon  |/0%
Ne 125 |126 127 128 129 130 131 132 133
BOMpOCa
OrtBer 1,2 2,35 2,4 125 1,3 2,5 [1.234 2 2,5
Ne 134 |135 136 137 138 139




BOIIpOCa
OTBeT 1,45 B NaBr,  [[Ipunoxe- 0,4 0,059
H2S04 MOJIB/JT
HIE
[Mpuaoxenne

Bonpoc 36. CocraBbTe ypaBHEHHME pPEaKIMM IO ONMCAHUIO, JAaWTE XapaKTEPUCTUKY YypaBHEHUS
peakmuu: cyabdar xkenesa(lll) + ruapokcun kanms = rugpoxcu xeneza(lll) + cynsdar kanus.
Fe2(SO.1)s-6KOH> 2Fe(OH )sJ + 3K2S04

Peaxiusa ooOMmena

C2. CocraBbTe ypaBHEHUS pPeaKIHii 10 cxeMe npeBpaienuii: S > SO2 > SO3 > H2S04 > Na2S04.
1.5+ 02 >S02

2.2S02+ O2 >2S0s

3. SO3+ H20 > H2S04

4. H2SO0i+2NaOH> \a>SO.r H20

Bonpoc 110. U3omepsi: 2-meTui1 OyTaH, eHTaH, 2, 2 auMetui nponad. I'omoJsioru: 6yTaH, neHtaxn
Bonpoc 137.3akoHunTe ypaBHeHHs peaknmid. PaccraBbre ko3ddumuents. Hanmummre mist Kaxmaon
peaKiry MOHHBIE YPaBHEHHUSL.

anosIT + AgNOz ~ >Na NO3+AgCl ;

Na:+ Cl-+ Ag-+ NO3-> Na + Cl-+ AgClJ

Cl-+ Ag-= AgClJ

E)CaCOsz + 2HCI >CaCl; +H2COs;

CaCOsz+ 2H++2CI->Ca»+ 2Cl+ H20 + CO2

CaCOs3+ 2H+ > Caz+ H20 + CO2

B)2HNO: + Cu(OH)2>. Cu(NO3)2+2 H20

2H++2 NOsz-+ Cu(OH)2j> Cu= + 2(NO3)+ 2 H20

2H++ Cu(OH)2j> Cu>  +2 H20

6.3 Bomnpocsl 1/l HOATOTOBKH K MPOMEKYTOYHOI aTTecTalu

Pa3nesn Opranuyeckasi XumMusi

1. Opranudeckas XuMusi, Hayka, IPeIMETOM U3yUEeHUs KOTOPOIl SBISIOTCS COEMHEHUS YTIepoia C
JIp. 2JIEMEHTaMU - T. H. OpTaHU4. COEUHEHUS, a TAK)KE 3aKOHBI UX MPEBPAILEHUN; YaCTh XUMUHU.
Opranndeckue 1 HEOPraHNYECKUE BEUIECTBA OTIIMYAIOTCA JPYT OT APYyTa M0 CBOEW XMMHUYECKOU
CTpYKType u cBoiicTBaM. OpraHnueckre BeIIecTBa COIepPKaT yriiepol, KOTOPbIH 00pa3yeT CBA3H
C APYTHMH 3JIEMEHTaMH, TaKUMHU KaK BOJOPOA, KHCIOpOA, a30T U Apyrue. Heopranumueckue
BElIECTBA, HAIIPOTUB, HE COAEPKAT YIIIEPOJ U MOTYT COCTOSITh U3 PAa3IMYHBIX 3JIEMEHTOB, TAKUX
KaK METaJulbl, KUCIIOPOJ, CEpa U APYTHE.

2. OcHOBHBIE TIOJNIOKEHUs Teopuu cTpoeHust A.M. Bytneposa:

ATOMBI B MOJIEKYJIaX COEUHEHBI IPYT C IPYTOM B ONPEIEIIEHHON MOCIE10BATEIILHOCTH COIIACHO UX

BaJICHTHOCTSIM

XHUMHUYECKOE CTPOESHNE MOKHO YCTaHABINBATH XUMUYECKUMH METOIaMU

CBolicTBa BEHIECTB 3aBUCAT OT UX XUMHUYECKOTO CTPOEHUS

Ilo cBoiicTBaM JTaHHOIO BEIIECTBA MOXKHO ONPEIEIIUTh CTPOEHUE €r0 MOJIEKYJIBI, a MO CTPOEHUIO

MOJIEKYJIBI - IPEABUIETH CBOICTBA

ATOMBI U TPYIIIIBI ATOMOB B MOJIEKYJIE OKa3bIBalOT B3aUMHOE BIUSHUE APYT HA Apyra

3. Bce ankaHbl — BelleCTBA, CX0XKHE M0 GU3NUECKUM U XMMUYECKUM CBOMCTBaM, U OTIMYAIOLINECS
Ha OogHy wiM Heckosnbko rpymn -CH2- gpyr ot gpyra. Takue  BemecTBa



Ha3bIBAIOTCS TOMOJIOTAMHM, a pSAJ  BEIHIECTB, SIBJIAIOIIUXCS TOMOJIOTaMH, HA3bIBAIOT
rOMOJIOTMYECKUM pAoM. CaMblil NEpBBI IPEICTaBUTENb T'OMOJOTHYECKOTO psifa aJKaHOB -
meran CH4. , unmu H-CH2-H. [Ipogo/bkuTh roMOJOTHYECKUNA PSAJ MOKHO, MOCJEA0BATEIBLHO
noGasiisst rpyniy -CH2- B yrineBogopoAHYIO 1IeTh aJIKaHa.

4. TleHTaH OTHOCUTCSI K KJaccy aJIkaHOB, 3HAYUT Be3Ae OyayT ojauHapHble cBsizu. 1. CHauana
3anuceiBaeM nentadn. CH3 - CH2 - CH2 - CH2 - CH2. [danee 3anucsiBaem uzomep. CH3 - CH -
CH2 - CH3 | CH3 [lanubiii u3omep HazbiBaeTcs 2 - metuinoyran. CH3 | CH3 - C - CH3 | CH3
JlanHbli KM30Mep HasbiBaeTcsd 2,2 - auMeTuianponad. To ecTh M30Mepbl MMEIOT OJMHAKOBBIM
KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB, HO OTINYAIOTCS 10 CTPOCHUE.

Cy1ecTByeT BCEro IATh U30MEPHBIX COEIUHEHHH C COCTaBOM, KOTOPbIE UMEIOT PaCIIPOCTPaHEHHBIE

TPUBUAIbHBIC HAUMEHOBAHUS TIOMUMO CHCTEMaTHUYECKHX.

5. Aunkansl (mapaduHbl) - 3TO HACHIIEHHBIE (TO €CTh 0€3 IBOMHBIX M TPOMHBIX CBSA3€H) allUKINIECKUE
(To ecTh 0e3 LHUKIIOB) YIJIEBOJAOPO/IbI (COEAMHEHHUS, COCTOSAINE TOJIBKO U3 aTOMOB Yriepojaa H
BOJI0pOJa). AJIKaHbI - BECbMa UHEPTHBIE COEIMHEHUS, Il HUX XapaKTepHO OIPaHUYEHHOE YHCIIO0
peakiuii. braromaps cBoeil WHEPTHOCTH allkaHbl YacTO HCIOJB3YIOTCS KaK HEMOJSPHBIC
pactBoputenu. FEiie npumep HCNONb30BaHUS IMACCUBHOCTH aJKAaHOB: ILEJIOYHBIE METalIb
HEBO3MOKHO XPAaHUTh Ha BO3/yX€E, TaK KAK OHU MTHOBEHHO PEarupyroT ¢ KUCIOPOIOM, BOJASHBIMU
HapaMmy, yriIeKUCIbIM ra3oM, 1aXe ¢ a30TOM. 3aTO UX XPAHAT MOJI CII0EM KEPOCUHA.

AJKaHBl HE OKUCISIOTCS Jake TaKMMHM CUJIBHBIMU OKHUCIHUTENSIMU, KaK TMepMaHTaHaT Kallus WM

IUXPOMAT KaJlusi, OHU HE pearupyroT ¢ KUCI0TaMu (MCKJIIOUEHUE - HUTPOBAHUE) U LIEIOYAMH.

6. AJIKEHBI - 5TO HENpeAeNbHbIe (HEHACBHIIICHHBIC) HEIMKIMYECKUE YTIEBOJOPOABI, B MOJIEKYIax
KOTOPBIX IPUCYTCTBYET OJ[HA JIBOMHAs CBSI3b MeX 1y aromamu yriiepoga C=C.

Hannuue nBOHHONM CBA3M MeXAy aroMamMH yriepoja O4YeHb CHUJIBHO MEHSET CBOMCTBa

YTIIEBOIOPOAOB. B 3T0i cTaThe MBI IOJIPOOHO OCTAHOBUMCS Ha CBOWCTBAX, CIIOCO0AX MOTYYCHHS H

OCOOCHHOCTSIX CTPOCHHs alKeHOB. /{7 amKeHOB XapakTepHa CTPYKTYpPHas U MPOCTPAHCTBEHHAS

n3oMepusi. AJIKEHbI - HENpEeJeNbHbIE YIIIEBOAOPO/bl, B MOJIEKYJIaX KOTOPBIX €CTh OJHa JIBOMHAas

cBs3b. CTpOEHME M CBOMCTBA JBOWHOM CBA3M ONPEACISAIOT XapaKTEPHBIE XUMHUYECKHE CBOMICTBa

QJIKEHOB.

7. AJKHMHaMH Ha3bIBAaIOT YIJIEBOJIOPO/IBI, COIEPIKAIIINE KPOME O-CBSA3EH JIBE M-CBSA3H (TPOHHYIO CBS3b)
y OJHOM mapbl yryiepoaHbix aTomoB. OOmias ¢hopMmysia TOMOJIOTHYECKOTO psijia aleTUIICHOBBIX
yraesonoponos CnH2m-2. PopmoHadanpHMKOM 3TOro psiza sBisercss auneTwieH. M3omepus
AlETUJICHOBBIX YIJIEBOJIOPOAOB OIPEAEsSeTCs] KaK CTPOEHUEM YIJIEPOJHOrO CKeleTa, TaK U
MIOJIO)KEHUEM TpOMHOW CBsA3H. IIpu paccMOTpeHMM XMMHMUYECKHX CBOWCTB QJIKHUHOB CIENYET
YUUTHIBaTh OCOOEHHOCTH TPOMHOM CBSI3M: MO CPAaBHEHHUIO C aJIKEHAMH aJIKHWHBI HECKOJIBKO MEHEe
AKTUBHBI B pEAKUHUAX 3JIEKTPOPUIHHOTO TPHUCOEAWHEHHsS M 0ollee aKTUBHBI B PEAKIMSIX C
HykieopmiamMu (BoJa, ajJKOTOJATHI, aMUHBI). DTH OCOOCHHOCTH aleTHJICHOBOW TPYIIUPOBKHU
00BsicHsIOTCA ee cTpoeHneM. O0a yriaepoJHbIX aToMa B alleTHIIEHE HaXOASTCS B SP-THOPUIHOM
COCTOSIHUU. Mexay Tem, ueM OoJibllie J0Js S-OpOuTanu B TMOPUIHOM COCTOSIHUM, TEM OJKe
3JIEKTPOHBI HAXOJATCS K SIAPY U, CIEOBATeNIbHO, TEM TPYyIHEE ATH DJIEKTPOHBI BOBJIEKAIOTCS B
XUMHUYECKHE MPEeBpaleHHUs ¢ ydacTHeM 3JekTpodunoB. C Apyroi CTOpOHBI, Aapa yriepojaa B
aleTHIIeHe Topasio Oosee JOCTYMHBI s HyKJI€O(pUIbHBIX peareHToB Oiaroaaps ero JMHEHHOMY
CTPOEHHUIO.

8. beH3onm sBNsSETCS apOMAaTHYECKUM YIIIEBOJAOPOJHBIM COEAMHEHUEM, IPEICTABISIONIAM COOO0H
MPO3PAYHYIO JKUIKOCTh, KOTOpasi MMEET clierka ClaJkoBarhlii 3amax. CTpykTypHas (opmyna
6ensona - C6H6. ben3on BO3MOKHO MOTYYUTH MyTEM TPUMEPU3AINH alleTUIICHA

ben3on akTMBHO BCTymaeT B peaklUMHM C KUCIOTAMM, a TAaKXKE BEIIeCTBAMHU M3 Kjacca aJlKEHOB,

raJloreHOB, apEeHOB U XJOpaJIKaHOB. B OCHOBHOM JaHHBIN YTIJI€BOJOPOJA BCTYMAET B PEAKIIUIO

3amelnieHus. Bbicokas TemmepaTypa M CHIbHOE JABJICHHE OKAa3bIBAlOT BIMSHUE Ha Pa3pbiB

OEH30JIbHOTO KOJIBIIA.



9. Cnuptel —  CIOXHBIE  OpPraHUYECKHE  COCIMHEHMs,  YIJIEBOJOPOIbI,  00s3aTelabHO
Cnuprconepamye OAMH WM HECKOJIbKO ruapokcuioB (rpynn OH—), cBs3aHHBIX ¢
yIJ1€BOAOPOAHBIM panukanoM. Kinaccuduxanus

— Ilo xomm4ecTBYy THIPOKCWJIOB CHHUPTHI J€ISAT HAa OAHO-, JBYX-, TPEX-, MHOI'OATOMHBIE.
Hanpumep, ogHOaTOMHBIN 3TaHO; TPEXaTOMHBIIN MNINLEPUH.

— Ilo ToMy, C KaKMM YHCIIOM PaJUKaIOB CBSI3aH aTOM YyIJIepoJia, COEAUHEHHBIN ¢ rpynnoil OH—,
CIMPTHI Pa3JENIAI0T Ha IEPBUYHBIC, BTOPUYHBIE, TPETHUHBIE.

— TIlo xapakTepy CBsi3ed paguKana CHUPTHl OBIBAIOT MPENEIbHBIMH, HENpeAeIbHBIMH,
apoMaTH4yecKUMU. B apomaTumyeckux CHMpTax IMIPOKCUI CBSI3aH HE HANpsMYI0 C OEH30JIbHBIM
KOJIBLIOM, a uepe3 ApYrou (Ipyrue) paauKaibl.

— Coenunenus, B KoTopblx OH— npsAMo cBsi3aHa ¢ O€H30JbHBIM LIUKJIOM, CUUTAIOTCS OTEJIbHBIM
KjaccoM (enouoB. [Ipocreiimme cnupThl CMEMIMBAIOTCA ¢ BOIOH B 00X nporopuusix. Eciu xe B
MOJIEKYJTy BXOAUT Ooiiee 9 paaukanoB, TO BOOOIE HE pacTBOPSIOTCS B Boje. Bee criupThl XopoIo
pacTBOPSIOTCA B OpraHMYECKUX pactBopurensx. [Ipumenenue

— B opranuueckoM cuHTe3e.

— buoTtonnuBo, n00aBKM B TOIJIMBO, WHIPEIUEHT TOPMO3HOM MKHUJIKOCTH, TUAPABINYECKUX
JKUIIKOCTEH.

— PacrtBopurenu.

— Coippe 11 mpousBoacTtBa [IAB, momumepoB, NnecTUIMIOB, aHTU(QPU30B, B3PHIBYATBIX U
OTPaBJISIIOLINX BELIECTB, OBITOBOM XUMUH.

— Jlymmctele BemiectBa Uil napgromMepuu. BXoaar B cocTaB KOCMETHMUYECKMX U MEAMLMHCKUX
CPEJICTB.

— OcHOBa aJKOroJbHBIX HAMUTKOB, PACTBOPUTEINb Ul 3CCEHLUH; caxapo3aMeHUTeNlNb (MaHHUT U
T.I1.); KpacuTeb (JIFOTEUH), apoMaTu3aTop (MEHTOI).

10. MonexynspHas ¢popmyna ¢penona COHSOH. B monekyne ¢peHona ruJpoKCHiibHas rpyIa cBsi3aHa
¢ (eHWIbHBIM pPaJUKAJIOM — OJHOBAJEHTHBIM OCTATKOM apOMaTHYECKOro YIJIEBOAOPOJa
O6eH3zona. B mpoMmblIeHHOCTH (EeHOJI MOJIydaroT B OOJIBIIMX KOJWYECTBaX. OTO BEIIECTBO
MaJopacTBOPUMO B XOJIOJHOM BOJIE, HO XOPOILIO pacTBopsieTcs B ropsiueii. DeHoun s10BuUT.

11. Anpperuspl - 3TO KapOOHMJIbHBIE COEAMHEHHs, Y KOTOpbIX KapOoHuibHas rpynmna (C=0)
pacmojio’)keHa Ha KOHIIE YIVIEBOAOPOAHOM 1enu.biaromapsi KOHIIEBOMY pacHoOOKEHUIO
KapOOHMIIBHOM I'PYIIIbI, CBOMCTBA aJIbJIETU/I0B CUIIBHO OTIMYAOTCS OT CBOMCTB KETOHOB, IIOATOMY
aJbJIETU/Ibl U KETOHBI paCCMAaTPUBAIOTCS KaK JIBAa OT/EIbHBIX Kiacca.

12. Kap60oHOBbIE KHCIIOTHI - 3TO OPraHUYECKHE BEIECTBA, COJepKaIe KApOOKCUIIbHYIO TPYIILY -
COOH (ctpykTypHOE M300pakeHNE crpaBa). CyIIecTByeT HECKOJIBKO CIIOCOO0B
KJaccu(puKauy KapOOHOBBIX KUCIOT: MO YUCITY KapOOKCHIIBHBIX T'PYIII, MO HAJMYUIO KPaTHBIX
CBsi3eH, IIMKJIOB, OCH30JIBHBIX AEp, a TAKXKE M0 HATMYHIO HECTAPIINX (PYHKIIMOHAIBHBIX TPYII B
Mosiekyne. [lepeuncnum BakHeWIINE MOJKIACCHl KapOOHOBBIX KUCIOT. KapOOHOBBIE KHCIOTHI
CUUTAIOTCS CIa0BIMU, OHHU JUCCOLMUPYIOT HE MOTHOCTBIO.

13. YrmeBonsl - 3TO MIMPOKHIA KITACC OPTaHWYECKHX COCTUHEHHWH, OJMH W3 BaKHEHIINX KIIacCOB
OpTraHMKH JIJIs1 BCEX KUBBIX CYIIECTB Ha 3eMJIE.

[Tpocreiimue yriieBobl, MOHOCaXapHbl - COAEpk AT B MOJIEKyJe KapOOHWIbHYIO Tpymiy (ObIBatOT
KaK C aJbJETUAHOM TPYIIIOH, TaK U C KETO-TPYNION), a TAKKE HECKOJIbKO T'MIPOKCUIIBHBIX TPYIII.
Takum 00pa3oM MOHOCAXapHuIbl COUETAIOT B c€0e CBOMCTBA KaK KapOOHUIBHBIX COCTMHEHHUHN TaK U
MHOT'OQTOMHBIX CITUPTOB. boiee ciokHbIe yriIeBOAbl MOCTPOEHBI U3 HECKOIBKHUX (OJIMrocaxapu/bl,
YacTHBIM ciy4ail - aucaxapujbl) WIM MHOXeCTBa (IoJMcaxapuabl) MOHOCAXapuAOB (TOUYHEE HX
OCTaTKOB).

14. AMHHBI - OpraHUYECKHE COCAMHEHUS, TIPOIYKTHI 3aMEIICHHs] aTOMOB BOI0poia B amMuake NH3
pa3IMYHBIMM YIVIEBOAOPOIHBIMM pagukanamu. (DyHKIMOHAIbHAs TPYNIOW aMHHOB SBIISETCS
amuHorpynna - NH2. Ilo yuciy yriaeBogOpOIHBIX pPaAUKaIOB aMHHBI TMOJPA3ACIISIIOTCS Ha



15.

16.

17.

18.

19.

NEpBUYHbIC, BTOPUYHBIC M TPETUYHBIE. a3BaHUS aMUHOB (OPMHPYIOTCS IyTeM J00aBIICHUS
cypdukca "amMuH" K Ha3BaHHIO COOTBETCTBYIOIIETO YIJIEBOJOPOIHOTO paguKaia: METHIAMUH,
STWJIAMHH, I[PONWIAMHUH, H30IpONMIAMHH, OyTWiaMuH W T.A. B cinyuae ecnu pagukanoB
HECKOJIbKO, UX TepeuncisioT B andaButHoM mnopsake.O0mas (opMyna mpeaenbHbIX aMHHOB
CnH2n+3N. AToMbl yriaepojia HaXoIATcs B Sp3 THOpUIA3ALIIH.

AMUHOKHCIIOTBl - OpPraHMYeCKHE COCIMHEHHS, COAEp)Kallhe B MOJIEKYJIe KapOOKCHIBbHYIO (-
COOH) u amuuorpynmsl (-NH2). AMUHOKHCIIOTHI - aM(OTEpHbIE COCIUHEHHUS, TaK KaK OHHU
cozepkar J1Be (pyHKIIMOHAIbHBIE TPYIIIIbI: KapOOKCHIIbHYO, IPOSBIISAIONIYIO KHCJIOTHBIE CBOMCTBA,
Y aMUHOTPYIIILY, IPOSIBJISIONIYI0O OCHOBHBIE CBOWCTBA.

A3oTcozeprKalIie reTepoLUKIIbI - 3TO KJIACC OPraHUUYECKUX COEAMHEHUN, B KOTOPBIX aTOMBI a30Ta
00pa3yIoT KOJIBLIEBYIO CTPYKTYpPY B MOJIEKyJie. | eTepolnKInuecKue COeAMHEHUS OTINYAIOTCS OT
AIMLIMKINYECKUX COEIMHEHUN TEM, YTO OHHM COJAEp)KAaT aTOMbI, OTJIMYHBIE OT YIJepojaa, B
KOJIBLIEBOM  CTPYKType. A3OTCOAEp)Kallhe TIe€TEePOLMKIbI MOTYyT OBITh  €CTECTBEHHOI'O
IPOUCXOXKICHUS, TAKUE KaK aJIKaJIOWJIbl, WIM CUHTE3UPOBAHbI B JIAOOPATOpPUM Ui PA3IUYHBIX
IIPOMBIIIIEHHBIX U MEAUIIMHCKUX LEJIEH.

benkn (momunenTtuabl) - OHMONOJIMMEpBI, IOCTPOEHHBIE U3 OCTAaTKOB a-aMUHOKHCIIOT,
COEJMHEHHBIX TMENTHIHBIMU (aMUAHBIMU) cBs3sAMHU. OOpazoBaHHE OEIKOBONH MaKpOMOJIEKYIIbI
MO’KHO IIPEJCTaBUTh KaK PEaKLHIO MOJUKOHICHCALMU a-aMUHOKHUCIOT. MakpoMOoeKyJibl OEIKOB
UMEIOT  CTEPEOPETYySIPHOE CTPOEHHUE, MCKIIOUUTENbHO BAaXXHOE JUIsl IPOSBICHUS HUMHU
OTIpeNIeIEHHBIX OMOJIOTHYECKUX CBOUCTB. buyperoBas peakuus - proneToBoe OKpalMBaHue TpU
JecTBUM Ha OEJKU CBEXEOCAaXIEHHOI'o THApokcuaa Mmenu. KcaHromporemHoBas peakuus -
JKEJNITOe OKpaIllMBaHUE MPH JEHCTBUU HA OEITKN KOHLIEHTPUPOBAHHOMN a30THON KUCIIOTHI.
HyxkenHoBbIe KUCIOTBI — MaKpOMOJIEKYJIbI, COCTOSIIIAE U3 €AMHHULL, Ha3bIBAEMBIX HYKJICOTUAMH,
OBIBAIOT NIBYX BHJIOB: Je30KkcupubOonykienHoBas kuciota (JJHK) u pubonykinenHoBas Kuciora
(PHK). JJHK — »To reHermdeckuil marepuain, HaxXOJAIIMNCS B JKHUBBIX OpraHu3Max, OT
OJIHOKJIETOYHBIX OaKTEepHil 1O MHOTOKJIETOUHBIX MIIEKOIIUTAIOLINX, TAKUX KaK Bbl U 5. HekoTopbie
Bupycsl ucnonb3ytoT PHK, a ne JIHK, B kauecTBe cBOEro reHETHYECKOT0 MaTepuaa, Ho o (akTy
OHM HE CUMUTAIOTCA KUBBIMU (IIOCKOJIBKY HE MOTYT pa3MHOXAThCs 0€3 MOMOLIN X0351HA).
BBICOKOMOIIEKYIISIPHBIE COEAMHEHHUS - 9TO XUMUYECKUE COEAUHEHUSI, MOJIEKYJIBI KOTOPBIX COCTOSIT
u3 OOJBLIOrO 4YHUCIIa MOBTOPSIOUMXCA (TOYHO WM NPUOIMIKEHHO) OJMHAKOBBIX 3BEHBEB,
oOnagaromux OOJbIION MOJEKYIIPHOM Maccoit 1 ocoObiMu cBoiicTBamu. Xumust BMC usyuaer
BEIIECTBA, MOJIEKYJIbI KOTOPBIX COCTOSIT U3 OTPOMHOTO YKCiIa aTOMOB, COETMHEHHBIX MEXKIY COO0H
OOBIYHBIMU KOBAJICHTHBIMU CBSI3MHU.

Paznesn O6masi u Heopranmuyeckasi XMMHA

20.

21.

22.

23.

Xumnueckuit aneMeHT. COBOKYIMTHOCTh aTOMOB € OJJMHAKOBBIM 3apsiIOM aTOMHBIX s/iep. ATOMHOE
AP0 COCTOUT M3 MPOTOHOB, YHCIIO KOTOPBIX PAaBHO ATOMHOMY HOMEPY AJIEMEHTA, U HEUTPOHOB,
YHUCJIO KOTOPBIX MOXKET OBITH PA3IMNYHBIM.

Kaxkapliik XMMHYECKHHM DJIEMEHT HMMEET CBOE JIaTHHCKOE Ha3BaHHME M XUMWYECKHH CHMBOII,
COCTOSIIIUNA U3 OJTHOM WJIH Maphl JIATUHCKUX OYKB.

3aKOH MOCTOSHCTBA COCTaBa SBJISIETCA OJHUM W3 OCHOBHBIX 3aKOHOB XHMHHM M TJACHT, 4YTO B
XUMHYECKON pPeakiuy o01as Macca BEIIeCTB, yYaCTBYIOIINX B PEAKIIUHU, OCTAETCS HEU3MEHHOM, a
MX COCTaB MOKET U3MEHATHCS TOJBKO B OTHOLIEHUN UX KOJIMYECTBA U PACIIPEIACITICHUS.

['macut o0 TOM, YTO Macca BENIECTB, BCTYMAIOIIUX B PEAKIHI, paBHA MAacce BEIECTB,
oOpa3yromuxcss B pe3yidbTaTe peakliud. beccrmopHOo, JaHHBIA 3aKOH CIYKUT (YHIaMEHTOM
perieHus: TI000i XUMHUYECKON 3aadnd. Macchl HCXOIHBIX BEIIECTB W MPOAYKTOB BCeraa OymyT
onuHakoBbl. Ecnm B pe3ynpTaTe peakuuud oOpasyercsi Ta3, BBl MOXETe HaWTH KOIWYecTBa
BEIIIECTBA ra3a U MOCUYUTATh €ro Maccy. DTOT 3aKOH HE UMEET UCKITIOUCHHIA.



24. Tlepuogmueckuii 3akoH [[.M. MeHneneeBa sBISICTCS OCHOBOM COBpeMeHHOW Xxumuu. «CBoHCTBa
DJIEMEHTOB, a TaKXe€ JOPMBI U CBOWCTBA COCIMHEHUHN AJIIEMEHTOB HAXOIATCS B MEPHOIMYCCKON
3aBUCUMOCTH OT BEJIMYMHBI ATOMHOM MacChl 3JIEMEHTOB.

25. BasleHTHOCTh — CIIOCOOHOCTH aTOMOB OOPa30BHIBATH OINPENEIEHHOE KOJUYECTBO XUMUYECKUX
CBs3€H, KOTOpbIe 00pazyeT aTOM, WJIM YHUCJIO aTOMOB, KOTOPOE MOXET MPHUCOCAUHHUTH WU
3aMECTUTh aTOM JaHHOT'O JIEMEHTA.

26. Pa3nuyaroT yeThlpe OCHOBHBIX BUAA XUMHUECKOMN CBSI3U: KOBAJICHTHYIO, HOHHYIO,
METAJUIMYECKYI0 M BOJOPOAHYIO. BakHeilmieil xapakTepucTukoil aroma mpu oOpa3oBaHUU
XUMHUYECKON CBSI3U SIBISIETCS €r0 ANEKTPOOTpUIaTeabHOCTh (D0) — crocoOHOCTh MPUTITUBATH
AJIEKTPOHBI OT APYTUX aTOMOB.

27. DT0 MHOTOKOMIIOHEHTHBIE reTepodazHble CMECH Pa3IMYHOTO arperaTHOro COCTOSHUS, COCTOSIIINE
U3 CIUIOIIHOM, HETIPEePBHIBHOM (a3bl (AMCIIEPCUOHHON CPE/Ibl), U MPEPHIBUCTON TUCTIEPCHOH (ha3bl B
BU/JIE YACTHI] PA3IUYHOTO pa3mepa, GOPMBI U arperaTHOro COCTOSTHUS.

JlucriepcHbie CHCTEMBI B IIPHPO/JIE YPE3BBIYAHHO PacIpOCTPaHEHBI 1 MHOT000pa3Hbl. [IpakTruecku
mro0ast peanbHasi CUCTEMA XUMUYECKUX BEILECTB SIBISIETCS JUCTIEPCHOM.

28. B 3aBUCHMMOCTH OT COCTaBa M YHCJA YYaCTHHUKOB PEAKIMH Cpely BCEX XMMHYECKHX MPOIECCOB
MO>KHO BBIICTTUTH 4 TUIIA PEaKUUii: pa3lioKeHus, COeIMHEHNs, 3ameleHust 1 ooMeHa. [Ipumepsr
peakuuii: CaCO 3 = CaO + CO 2 (peakuust paznoxenus) 2Mg + O 2 = 2MgO (peakuus
coenunenus) Fe 2 O 3 + 2Al= Al 2 O 3 + 2Fe (peakuus 3amenienusi) NaOH + HCl = NaCl + H 2
O. K 1aHHBIM TUIIaM MOKHO OTHECTH HE BCE U3BECTHBIE PEAKIUU.

29. Karanu3 — u3MeHeHUe CKOPOCTU XUMHUECKUX PeaKLUi ¢ TOMOIIBIO KaTalu3aTOPOB.

BemecTBo, KOTOpOE M3MEHSAET CKOPOCTh XMMHUYECKOM pEeakllMy, HO caMO B HEM He pacxojyercs.
Karanu3 ObIBaeT MonoKUTENbHBIN (PEaKIusi YCKOPSIETCS) U OTPULIATENIbHBIHN (peaKiusl 3aMe IsIeTCs ).
OOBIYHO KaTaJM3aTOpaMM HA3bIBAIOTCS BEILECTBA, YCKOPAIOIIME peaklUuu, a BELIeCTBa,
3aMeUIonIe peakuuu. JlelicTBUe KaTtanu3aropa OCHOBAHO Ha OCIabJIeHUH XMMUYECKUX CBA3eH B
pearupymoIrx BelecTBax.

30. OOpatuMbIMU Ha3bIBAIOTCS pEAKIMM, KOTOphlE B OJHMX M TEX JK€ YCIOBHUAX MPOTEKAlOT B
NPOTUBOMNOJIOXKHBIX HampaBieHUsX. B  ypaBHeHHMsX oOpaTUMOCTh 0003HAa4aeTcs JBYMs
CTpeJIKaMH{, OJIHa peaKlMs Ha3blBaeTcs MpsIMOH, a Japyras — oOpaTHoW. IIpumep: ypaBHEHue
peaknuu azora ¢ kucinopogom: N + O # NO - Q; ypasaenue npsmoit peakiun — N + O A NO - Q;
ypaBHeHHe oOpatHoi peakuuu — NO AN + O + Q.

31. TloHsTHE «XMMHYECKOE PAaBHOBECHE)» OTHOCHTCS K OOPAaTUMBIM PEAKIHsM, T. €. K pPEeaKIusMm,
KOTOpbIE OIHOBPEMEHHO MPOTEKAIOT B IPSMOM U OOpAaTHOM HAIpaBJICHUM:

npsiMasi peakiius oopaTHas peakuusi B oOpaTuMbIX peaklysx B HayaJbHbI MOMEHT BPEMEHH, KOTa
KOHIIEHTpAlUsl UCXOJHBIX BEIIECTB BEJIMKA, CKOPOCTh MPSAMOM peakuuu MakcumainpHas. [lo mepe
YMEHBIICHUSI KOHIIEHTPAIlUU UCXOHBIX BEIIECTB OHAa yMeHbIIaeTcs. CKOpOCTh 0OpaTHON peakiuy,
HAao0OpOT, B HaYaJIbHbIII MOMEHT MMUHHMMAaJIbHA U YBEJIMYMBAETCS MO MEpPEe HAKOILIEHUS MPOAYKTOB
npsiMoi peakinu. Yepes3 HEKOTOPOE BpeMsI CKOPOCTb ITPSIMON pEaKIIMK CTAHOBUTCSI pAaBHOM CKOPOCTH
00paTHOM peaKIny.

32. DNeKTpPOIUTUYECKON JAMccolManyeil Ha3bIBalOT IPOLECC, B XOAE€ KOTOPOTO MOJIEKYJIBI
pPacTBOPEHHOI'O BEIIECTBAa pAcHaJal0TCsl Ha HMOHBI B  pe3ylbTaTe B3aUMOJIECHCTBUS C
pactBoputeneM (Boasl). Jluccoumanus sBIseTcs 0oOpaTMMbIM mporeccoM. Jluccornmanus
0o0yCllaBIMBaeT HMOHHYIO IPOBOJUMOCTb PACTBOPOB AJIEKTPOJUTOB. UeMm Ooiblle MOJEKYI
BEIIIECTBA PACIIaAAETCs HA HOHBI, TEM JIyUIlle OHO IPOBOJUT JIEKTPUUECKHUN TOK U sIBIIETCS Oojiee
CHWJIbHBIM 3JIEKTPOJIUTOM. B 001emM Buae mpouecc 3JIeKTPOJUTHYECKONW TUCCOLMALUU MOXKHO
IIPEJICTaBUTh TaK:

KA # K+ (katuon) + A- (aHHOH)
NaCl # Na+ + CI-

33. T'maponus (rpeu. hydor - Boxa u lysis - pa3pyIieHue) - mporecc pacernaeHus MOJICKYIT CIIOKHBIX

XMMHUYECKHX BEIIECTB 3a CUET PEAKLUU C MOJIEKYJIaMH BOJIBI.



B xumuu, xkak W B JKH3HHU, pa3pylIaeTcs dYalle BCEr0 HECTOHWKOe W cllaboe (CTOMKOE U CHIIBHOE

BBIJICP’KUBACT YIap).

34. Heoprannyeckue COEIMHEHHUSI [0 COCTaBY JENATCA Ha JBE OOJblIME TPYMHIbl - MPOCThIE U
cinoxkubie. IlpocTble BemiecTBa COCTOST H3 aTOMOB OJHOTO XHWMHUYECKOIO JJIEMEHTa U
MOJIPa3eNIAI0TCS HAa METaJJIbl, HEeMETaJlIbl, OJ1laropoHble Ta3bl. CII0KHbBIE BEIECTBA COCTOST U3
AaTOMOB, XUMUYCCKHU CBA3AHHBIX APYTr C APYIrOM. CioxHubie HCOPTaHUYCCKUC BCIICCTBA IIPUHATO
JEUTh Ha CIENyIoIINe Ba)KHEWIINE KJIacChl: OKCHJIbI, OCHOBaHHsS, aM(OTEpHbIE TUIPOKCHUIIBI,
KHUCJIOTBI U COJIH.

35. Knaccudukanusi mo KaueCTBEHHOMY COCTaBY, B KOTOPOM B 3aBHCHUMOCTH OT COJEpPKaIIUXCS
aTOMOB B MOJICKYJIC, MOKHO BBIACIWUTL CJICAYIONIUC TPYIIIIbI OPraHUYCCKHUX BCUICCTB!
VYTneBoopoasl - COCTOAT U3 aTOMOB yriiepoja u Bojgopoaa O6mas popmyna: CxHy

OcHOBHast 4acCTh YIJIEBOJAOPOJIOB B MPUPOJIE 3eMIIM BCTpeUaeTcs B Chipoit Heptu. Takxke riiaBHBIMU

HMCTOYHUKAMU YTJIEBOJIOPOOB SABISIOTCS MPUPOIHBIN, CIIAHIIEBBIN U MOMYTHBIN HEDTSIHOMN ra3, yroib,

Top(, TOPIOYHE CIAHIIBI.

VYTeBogopoIpl MPUMEHSIOT B KAYECTBE UCXOIHOTO ChIPbsl B MPOU3BOJICTBE CAMBIX Pa3HOOOPA3HBIX U

BAXXHBIX JISI 4CJIOBCKA BCIICCTB U MATCPUATIOB (HHaCTMaCCBI, Kay4yKH, BOJIOKHA, IMIJICHKH, MOIOIINEC

CpeICTBa, JIEKapCTBA, KpacHUTENH, CTPOUTENbHbIE M TOplouYe-CMa3ouHble Martepuansl U T.j4.). K

OCHOBHBIM THIIaM YIJICBOAOPOJAOB OTHOCAT: aJIKaHbl, LHUKIOAJIIKAHbI, aJIKCHbI, LIHUKIOAJIKCHEI,

aJIKa/INeHBI, aJIKUHBI U apEHBI.

36. MeTajutbl — Trpymma 3JIEMEHTOB, B BHJIE MPOCTBIX BEIIECTB, OO0JAJAIONMMX XapaKTePHBIMU
METAJNINYECKMMH CBOMCTBAMH, TAKMMHU, KaK BBICOKHE TEIUIO- U AJIEKTPOIPOBOIHOCTD
37. Koppo3usi MeTa110B — pa3pyllIeHNEe MeTANJI0B BCIEICTBUE XUMHUYECKOTO WU

ANEKTPOXUMUYECKOTO B3aUMOJICUCTBUS UX C KOPPO3WOHHOW cpemoii. [l mpoiiecca KOPpO3UH
CIIEyeT TPHUMEHSATh TEPMHH «KOPPO3MOHHBIA TIpoIecc», a Juid pe3yjibTara mpolecca —
«KOpPpPO3MOHHOE pa3pyuieHue». [log koppo3meil MOHMMAIOT NPOMCXOJAIIEE Ha TMOBEPXHOCTH
ANIEKTPOXMMUYECKOE HITH XUMHUYECKOE pa3pylIeHHE METATHIECKOTO MaTepraia.

38. DnexkTponu3 — (HUBHKO-XMMHUYECKHI TPOIIECC, COCTOSIIMA B BBIIEICHHMM Ha SJIEKTPOJax
COCTaBHBIX YacCTeW pPACTBOPEHHBIX BEUIECTB WJIM JAPYTHX BEIIECTB, SBIISIOUIMXCS PE3YIbTATOM
BTOPUYHBIX PEAKIMi Ha 3JIEKTPOJIaX, KOTOPHI BO3HUKAET MPU MPOXOKACHUU DIEKTPUUYECKOTO
TOKa 4Yepe3 pacTBOp JMOO pacIuiaB dJEKTPOJIUTA. DJIEKTPOJU3 SBIAECTCA OJHUM U3 JIYUIIUX
CHO0CO00B 30JI0YSHHSI UITU TIOKPHITHUS METaJIa MEeJIbIO, 30JI0TOM.

39. Hemeramnel - BemiecTBa, oOMagaromye HEMETAIUTMYECKUMH CBOMCTBAMHU M HAXOMSAIIMECS B
MpaBOM BepxHeM yriay Tabmunbl MenaeneeBa. OTKpbITHE HEMETAIJIOB IPOU3OILIO
CPaBHUTEIFHO HENAaBHO, B OTIMYMHM OT METAJUIOB, KOTOPHIE M3/IaBHA M3BECTHBI YeJIOBEKy. B
HACTOSAIIEE BPeMs OTKPBITO 22 HEMETAIITUIECKIX DJIEMEHTA.

40. Hemetamipl - TpPOCTHIE BEIIECTBA, HE MPOSBISIONINE METALUTUYECKHUX CBOMCTB, MMEIOIIHE
OosbIoe CPOJICTBO K DIIEKTPOHY, BBICOKHE 3HAYCHUS OTHOCHUTEIILHOM
ANEKTPOOTPHUIIATETILHOCTH, CIIOCOOHBIE TIPOSBISATH OKUCITUTENbHBIE CBOMCTBA. OKHCIUTENbHbBIE
CBOMCTBA - CIOCOOHOCTH aTOMa MPUTATUBATH K ce0e 3JIEKTPOHBI.

41. Opranndeckre KUCIOThl — OpPTaHHMYECKHUE BEUIECTBA, MPOSIBISIFOIINE KUCIOTHBIE CBoicTBa. K
HUM OTHOCSATCS KapOOHOBBIC KHCIIOTBI, cojepxamue KapOokcwibHyto Tpymmy -COOH,
Cynb(hOHOBBIE KHCIOTHI, conepxkaniue cynbdorpymnmy -SO 3 H u Hexoropsie apyrue. CambiMu
W3BECTHBIMH OPTaHUYECKUMHU KHCJIOTAMH SBIISIIOTCS YKCYCHAs, JMMOHHAs, MOJIOYHAs,
MypaBbUHas, O€H30lHAas, IaBeneBas u siomouHas. Heopranmueckue (MUHEpaTbHBIE ) KHCIOTHI —
HEOpTraHWYECKHE BENIeCcTBa, 00Ia1al0NIe KOMIUIEKCOM (PU3HKO-XMMUYECKHX CBOMCTB, KOTOPBIE
MPHUCYIIH KUCITOTaM. BelecTBa KUCIOTHOW TPUPOIBI U3BECTHBI AJIsi OOIBIIMHCTBA XUMHUECKUX
3JIEMEHTOB 32 UCKIIOYEHHUEM IIEIOYHBIX U MIET0YHO3EMENbHBIX METAIIJIOB.

42. Tunmnunoe amQoTepHOE COSAMHEHHE — BOJAA, KOTOpas HE3HAYUTEIHHO JUCCOIMHPYET: U B
MPUCYTCTBUU KHUCJIOTHI BeACT ce0s Kak ocHoBaHuWe (mpuHUMaeTr H +), a B mpuCyTCTBHH



OCHOBaHMS — Kak kuciota (otmaer H +). B oprannueckold XumMuu TUNUYHBIC aM(OTEpHBIC
COEMHEHUS] — aMUHOKHCIIOTHI, 00111ast popMyIia KOTOPBIX IJIsl a-aMHUHOKHUCIIOT TakoBa: VIMEeHHO
amM(pOTEepHOCTh AaMUHOKHUCIIOT 00YCIOBIMBAET UX HauboJee XapaKTepHble CBONCTBRA.
Cpenu HEOPraHWYECKUX BEUIECTB aM(OTIPHBIMU SIBISIOTCS OKCUABI U TUAPOKCHIBI MH-3JIEMEHTOB.
Hanpumep: okcuIpl ¥ TUAPOKCUIBI LIMHKA, AIOMUHUA, OCpUIUIUS M JAPYTUX DJIEMEHTOB, a TaKXKe
OKCHJIBI U THAPOKCUIBI HEKOTOPBIX J3-3JIEMEHTOB. AM(OTIPHBIE COCTUHEHUS B PEAKIIUU C KUCIOTON
BeIyT ceOsl KaK OCHOBAHUS, B peaKIIMKU C OCHOBAHUS BBICTYNAIOT B POJIM KUCIIOT.

43. 'eHeTHYECKUM HAa3bIBAIOT PsII BEIIECTB NPEACTABUTENCH pa3HBIX KJIACCOB, SIBISIOMIMXCS
COCIMHEHUSIMU OJIHOI0 XUMHYECKOIO 3JIEMEHTa, CBSI3aHHBIX B3aHUMOIPEBPALICHUSIMH U
OTPaKAIOMIUX OOITHOCTH MPOUCXOXKICHHS THX BEIIECTB WM UX TCHE3HC.

44. B HacTosI11Iee BpeMsi XUMUYECKOe MPOU3BOCTBO SIBIIECTCS OAHON U3 BEAYLIUX OTpaciiell TsuKeIon
IPOMBIIUIEHHOCTH, WUIPAaeT OrPOMHYI0 pOJIb B  CEIbCKOM  XO3SMCTBE, pa3BUTUU
MIPOM3BOIUTENBHBIX CUJI M B oOecriedeHnu notpedHocrel odmecta. [Ipoaykius, BelmyckaeMas
XUMHUYECKON POMBIIIIEHHOCTHIO OUYEHb Pa3HOOOpa3Ha U BKIIIOUAET B ce0s HECKOJIBKO JAECATKOB
TBHICSIY PA3IUYHOU MPOTYKIUH.

45. OcHOBHas 1I€JIb XUMHU3AIMU CEJIBCKOTO XO035iHUCTBAa — oOO€cleueHrne pocTa MPOU3BOJICTBA,
yIAydllleHue KauecTBa M IMPOJJICHHE CPOKOB COXPAaHHOCTH CEIbCKOXO3SWCTBEHHOW MPOIYKIINH,
NoBbIIeHUE 3()(HEKTUBHOCTH 3eMJIIEICTHS U )KUBOTHOBO/ICTBA.

46. JlekapcTBa, KOCMETHKA, OBITOBAas XHWMHSA, MHOTHE TMHIIEBbIE [100aBKH, BEIIM TEpPBOI
HEO0OXOUMOCTH - BCE ATO MOIYYEHO C IOMOIIbI0 XUMHUUECKUX BELECTB U UX peakuuid. Poib sToi
HayKH O0JIbIIEN YaCThIO MOJI0XKUTeNbHA. Y Ui 6€CKOHTPOIBHOE €€ UCII0Ib30BAHKUE B OTPACIIAX
HOTPEOUTENTBCKOTO PhIHKA MOYKET HAHECTHU BpPEL.

6.4 IIpuMepsl TeM KelCOB
1. MoTenJieHne KJIUMATA U BLICBOOOK/IeHHE ra30BbIX THAPATOB CO THA OKeaHA.

[IprurHa - BEICBOOOXK/IEHHE METaHA W3 IIYOMHHBIX CJIOEB C MOPCKOIO JHA. DTO MOXET MPUBECTH K
KIIMMaTU4YeCKON KaTtacTpode, mpeaynpexaaT ydeHble. Kak paboTaeT 3TO «pykbe», HpU KaKHUX
YCIIOBUSAX OHO MOKET «BBICTPEJIUTHY» U K KAKUM IOCIIEACTBUSAM 3TO NPUBEJIET, JaBaiTe pa3ouparscs.

- Otkyza ke BO3HUKAeT NapHUKOBBIN 3PPeKrT?

- MeranrunpaTtHoe pyxbe - Hay4Hasi THIIOTE3a O PE3KOM U3MEHEHMH KimMaTa?

- HaiiguTe u npoananu3upyiite npupoaHble KaTacTPOQbI

- Kaxkue «+» 1 «-» Bbl BUIuTE?
2. Byaymme MaTtepuaJbl 1Jisl aBHA-, MALLIWHO- M NTPUOOPOCTPOEHMSI.

Marepuanbsl ¢ yay4dIIEHHBIMH SKCIDTyaTallMOHHBIMH CBOWCTBAMH, BBICOKOIIPOYHBIE W TIPU 3TOM
JIETKUe, YCTOMUMBHIE K W3HOCY, JIABJICHUIO U PA3NUYHBIM BUJAAM H3ITYUYCHHsI, HYXKHBI JIJIS Pa3BUTUA
MPaKTUYECKH BCEX oTpaciiell sKOHOMUKH. Hampumep, B Cyn0- U MalIMHOCTPOEHUU BOCTPEOOBAHBI
JIeTKUEe M W3HOCOCTOWKHME MaTepHuajbl, HEOOXOOUMbIE JUIS CO3/JaHUS DJIEMEHTOB OOIIMBKH
KOHCTpYKIIMA. Bexyrcs pa3pa®oTku Ajis aBUAIMOHHOM W aBTOMOOWJIHHOW TPOMBIIICHHOCTH,
HalleJICHHbIE Ha YMEHbIICHHE Beca JieTallell Py 0JTHOBPEMEHHOM COXpPaHEHUH MPOYHOCTH KopIyca U
€ro yacTel, CHI)KEHHS pacxo/ia TOIUIMBA, YIYULIEHUS Ka4eCTBa aBTOMOOMIIbHBIX KPacOK U Macell.
- Haiinyr nu cBoe mpuMeHeHHE HaHOAIMasbl, KaK YIIIEPOAHbIE MaTepHalbl CO CTPYKTYpOH
ajMasa M XapakTepHbIM pazMepoM Kpuctaiuurta 10 10 am?
- IIpumenenue yriepoansix HaHoTpyOok (YHT)
- DynnepeHbl — XUMUYECKHE COSIMHEHUS - IPUMEHEHUE B MEIULIMHE
- Haiigute pomonHuTENbHYI0 HH(QOpPMAIMIO O TPUMEHEHWU HOBBIX MaTepuajoB B aBua-,
MaIlTHO- ¥ PUOOPOCTPOCHUH



3. HoBble MaTepuaJibl 1JIsl COJTHEYHBIX OaTapeii.

@usuku u3 cankr-nerepOypreckux UTMO u AndepoBcKOro yHHBEPCUTETa BMECTE C UTAIbIHCKUMHU
KOJUIeraMH pa3padoTaiu Tak Ha3bIBaeMbl€ MIEPOBCKUTHBIE COJTHEUHBIE 3JIEMEHTHI, KOTOPBIE TTOBBIIIAIOT
3¢ (HeKTHBHOCTE COTHEUHBIX OaTapeii, paccka3zanun PUA HoBoctu B MUHUCTEPCTBE HAYKU U BBICIIETO
oOpazoBanus. [lo MHEHUIO CHEIUAIMCTOB, MAHEIN M3 MEPOBCKUTA B 0003pUMOM OyAYIIEM MOTYT
3aMEHUTh NPUBBIYHBIE KpeMHHUeBble. OHH JOBOJIBHO MPOCTHI B HW3TOTOBJICHHH U CIOCOOHBI
BBIPa0aTHIBATh TO YK€ KOJIMYECTBO AJIEKTPOIHEPTHU C TOU ke IITOIIAIH.

- Hcnonb3oBanue coiHeUHBIX OaTapeit

- Kakwue BemecTBa uCHonb3yIOT A1 IPOU3BOACTBA OaTapeii?

- XapaxkTepuCTHKa raJIOTCHUAHBIX IIEPOBCKUTOB

- Kakue «+» 1 «-» Bbl BUANTE UCIIOJIb30BAHUS COJTHEYHBIX OaTapei

- Taxue comHeuHble 6ataped MOTYT ObITH 0ojiee JeIeBbIMU, THOKMMH U 3KOJOTHYHBIMHU, YEM

TpaAUIMOHHbIE KPEMHUEBBIE?

4. JlekapcTBa HA OCHOBE PACTUTEJIbHBIX MPENapaToB.

JlekapCTBEHHbIE CpEJICTBAa PACTUTEIBHOIO IPOUCXOXKICHUS SABISIOTCS BOCTPeOOBAHHOW Ha
OTEYEeCTBEHHOM (hapMaIleBTHUECKOM pBIHKE TNPOIYKIHEH, O YeM CBUJICTEIbCTBYET ITOCTOSIHHO
IIPOTEKAIOIIUI MPOLECC UX PETUCTPALIMH U TIEPEPEruCTPaLIH.
- CoBpeMeHHOE COCTOSIHUE BOIPOca KIacCU(UKAIMK U CTAaHIAPTU3ALUH JIEKAPCTBEHHBIX (HOpM
B PO?
- CoBpeMeHHble TpeOOBaHUS K KayeCTBY JIEKAPCTBEHHBIX CPEJICTB  PACTUTEIBHOTO
IPOUCXOKACHUS
- PaccmarpuBaeTre 7 BBl pacTUTENbHBIC IMpemaparbl s JiedeHUs 3a00JeBaHMA Kak
JIbTEPHATUBY CUHTETHYECKUM? B uem ux npeumyuiectso?
- 3HaAKOMBI JIM BBI C JIEKAPCTBEHHBIMH CpPEICTBAMU Ha OCHOBe pacTteHuil? Kak oHu paboraror,
KaKOB UX MexaHu3M JieiictBusa? EcTh 1M 1okazaTenpHas 6a3a U KIMHUYECKHE UCCIIeI0BaHNs Ha
ATy Temy?
5. XuMHuecKue 3J1eMeHThI B }KM3HH YeJ10BeKa.

B opranuzme denmoBeka oOHapykeHO 86 XHUMHUECKHUX OJIIEMEHTOB TMEPHUOJUYECKON CHUCTEMBI
MeHeneeBa, KOTOpbIe TOCTOSHHO NPHUCYTCTBYIOT, M3 HUX 25 HEOOXOIUMBI UIsi HOPMaJIbHOU
KHU3HEJEATeNbHOCTH, 18 U3 KOTOpBIX abCcoM0THO, a 7 mose3Hsl. [Ipodeccop B.P. Bunbsmc Ha3zBan ux
AJIEMEHTaMU KU3HU.
- B cocraB BemiecTB, y4acCTBYIOLIUMX B PEAKIUAX, CBSI3aHHBIX C KU3HBIO KJIETKHU, BXOJAT BCE
W3BECTHBIC XUMUYIECKHUE IJICMEHTHI, OOJILITUHCTBO U3 HUX 3TO ...7
- Kak orpaxaeTcst HeJ0CTaTOK MUTATENbHBIX BEIIECTB
- Kakue «+» U «-» BBl BUAUTE €cli Oy/eT W30BITOK MM HEAOCTATOK XUMHUYECKUX BEIIECTB B
OpraHu3Me 4enoBeka?
- Ilpeanoxxure palvoH MUTaHUS AJIs OATAHCUPOBAHHOTO COACPIKAHMSI BEIIECTB
6. Boaopoanas 3HepreTruka.

Pa3BuTtne  «3en€HON» OSKOHOMHMKHM, COKpalleHue oObema MoTpeOsieHus He(TernpoayKTOB
00yciIaBIUBaeT aKTUBHOE Pa3BUTHE BOJIOPOIHON SHEPTETUKU BO BCEM MHpE. DKCIEPThI CUUTAIOT, YTO
y)K€ B HeJaleKoM OyayHmieM 5TO IO3BOJIUT JOCTHYb HKOJOTHYECKHM YHUCTOrO IPOU3BOACTBA U
TpaHCHOPTUPOBKHU. Ha cerogHsImHuil 1eHb BOJOPOIHBIE CTPATErMH YTBEPXKIEHBI yKe B 26 cTpaHax
mupa. PaSBI/IBaIOHH/IeCﬂ U Pa3BUTHIC TOCyAapCTBa 3aMHTEPECOBAHBI BO BHCAPCHHUH BOAOPOJa KakK
OCHOBHOT'O MHHOBAIIMOHHOTO BMJa ToruuBa. [loaToMmy yxe ceifuac co3gaHo OOJbIIOE KOJIUYECTBO
MWIOTHBIX IPOEKTOB JAJIsl MACIITA0OHOTO MMPOU3BOJCTBA BOJIOPO/Ia BO MHOTMX CTPaHaX MUpA.

- Hccnenyiite Bompoc - Kakue cymiecTByrOT Croco0OB MOJNy4eHHsS BOAOPOAA Ui HYXKA

SHEpPreTUKU



- Omnpenenute OCHOBHBIX TOTpeOUTENIEH BOIOPOIa
- CocrosiHuE BOJOpPOIHOM 3HepreTuku B Poccun?
- Kiroueble IpoeKTHI 110 IPOU3BOACTBY BoJopoaa B Poccun
- llepcniekTuBBI pa3BUTHS BOJLOPOJHON S3HEPrETUKH
Keiic Nel. «Bogopoaomooun - mar B Oyayuee»
Asromobun Honda FCX Clarity Ha BOIOpOTHBIX TOIUIMBHBIX 3JIEMEHTAX €3/T 1o goporam EBpormsl ¢
2009 roma. B 2011 ronmy Honda mpucoenwHmiach K €BPONEHCKOMY MapTHEPCTBY 3KOJIOTHYHOU
sHeprun (Clean Energy Partnership), mocie dero BbIBela Ha MEpBBIA IJIaH HPOU3BOJCTBO
9KOJIOTUYECKH YUCTBIX aBTOMOOMIeH. A Ha [Istom MockoBckoM MexayHapoiHoM aBTocasione BA3
MPEJCTaBUI CBOIO HOBUHKY «JIama-AHT3m» ¢ GayutoHaMH BOJOPOAa M KUCIOPOa.
- Tlouemy MHOTHE aBTOMOOWJIbHBIE KOMITAHUU pa3pabaThIBalOT aBTOMOOWIH, paboTaroiiue Ha
BOZIOPOJHOM TOILIUBE?
- Kax BbIxsionHbIE ra3bl aBTOMOOMIIEH, pabOTaIOMIKUX HA YIIEBOJIOPOAHOM TOIIMBE, BIUSAIOT HA
3JI0POBBE YeTIOBEKA?
- Kakue «+» u «-» BBl BUANTE Y BOJOPOIOMOOMIIEH?
- HaiiguTe nononHuTeNnbHYI0 HHPOPMAILIUIO 00 UX YCTPOUCTBE.
- Ecnu B Bameil ceMbe WM y BallMX 3HAKOMBIX €CTh aBTOMOOWJIM, MOJCYUTANTE, CKOJBKO
NPUOIM3UTENBHO JTUTPOB OCH3MHA, ra3a M KaKOW MapKy UCIIONb3YeTe €KETHEBHO.
- Kakue BemectBa M B KaKOM KOJMYECTBE MOTIYT HAaXOAMUTHCS B BBIXJIOIHBIX Ta3ax BalllMX
aBTOMOOMIIEN?
Keiic Ne2. «XJ10p B KM3HH YeJI0BEKa»
B Sfnonun oOwveauHeHHBIMH cuiamMu HanmonaabHOTO HMHCTUTYTa 3710poBbs U llpedextypHoro
yHuBepcuteta CUA3yOKH OBLIO MPOBEACHO HCCIEAOBAHHUE. YUEHbIE BBISCHUIIHM, YTO €CTECTBECHHBIC
OpPraHMYECKHE BEIECTBA BCTYNAIOT B PEAKIHUIO C XJOPUPOBAHHOM BOMOM H3-1I0JA KpaHa, oOpasys
OMacHbIe COEAMHEHUS, KOTOPbIE MOTYT CIYKUTh NMPUYMHON paka. Takue cCOeIMHEHHs] HA3bIBAIOTCA
MX, To ectb «MyTtareH ukcy» ninm «Heu3BecTHbIN MyTareH».
[Ipennoxute cmocoObl YMEHBIIEHUS SIOBUTOTO BIHUSHUS XJIOpa B MUTHEBOI BOJIE€ HAa OpPraHu3M
YeJioBeKa.
- MHcxons w3 cBoed JKM3HEHHOM TPAKTHKH, TMPUOTUZUTENBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI BBl UCIIOJIH3YETE B TEUCHHE JTHA U JISI KaKUX Lieei?
- Kaxkwue opransl uenoBeka OoJbIIe BCETO CTPAIAIOT OT BO3ACUCTBHUSA XJIopa?
- Kak BausieT xsiopupoBaHHas BOJIa Ha YeJIOBEKa MpU KyITaHUH?
- Haiigute nonomHUTENbsHYI0 HHPOPMAIIHIO O 3aMEHE XJIopa Ipu 00e33apakuBaHUU BOJIBI.
- Hccnenyiite paznuyHbie TOBapbl OBITOBONM XUMUU B CBOEM jgome. CocCTaBbTe CIHCOK
XJIOPCOAEPKAINX COSAMHEHUHN, YKaKUTE Mepbl 0€30MacHOCTH TIpU paboTe ¢ HUMHU.
Keiic Ne3. Meran
[ToBbIIICHNE KOHIIEHTpPAIMA HEKOTOPBIX Ta30B B aTMochepe MOXKET MPUBOIAUTH K TIOOAIBHOMY
MOTEIUICHUIO - TaK Ha3blBaeMOMY «mapHUKOBOMY J3ddekty». [loxkanyii, Hanbonee BaXKHBIMU
«MapHUKOBBIMH Tazammu» sBisitorcss CO2 u CH4. MeTtan BO3HHMKAaeT mnpu aHadpoOHOM (T. e.
MPOUCXOJSIIEM B OECKHUCIOPOJIHON Cpele) pacmajge OpraHMYeCKHX BEIIECTB; MY3bIPHKH METaHa
00pa3yroTcst B O0JOTHUCTHIX MECTHOCTSIX, 3@ YTO OH MOJIYYWJI Ha3BaHHE «OOJIOTHBIN Ta3y. 3aTOMICHHbIE
noJiss (HampuMep, PHUCOBBIE TOJII BO BpPEMs CEBa) SBISIOTCS MCTOYHUKOM OOJBIIOTO KOJIWYECTBA
MeTaHa. [[pyruM MCTOYHHUKOM MeTaHa SIBJIIOTCS JKBAaYHBIC KUBOTHBIC, TaKWE, KaK KOPOBBI, OBIIBI U
KO3bl, MUIIeBapUTEIbHASI CUCTEMA KOTOPBIX YCTPOEHA 0COOBIM 00pa30M /ISl TIepeBapuBaHUS TPABSIHOM
MUIIY: KOHEYHBIE TPOAYKTHI METa0O0IM3Ma COIepKAT METaH, KOTOPBIN BBIACIIETCS B aTMOchepy. ITO
MPUPOJIHBIN MPOLECC, XOTS KOIMYECTBO JOMAIIHUX XUBOTHBIX 3aMETHO BBIPOCIIO 3a MOCIIEIHUE JBA
ctosetus. boiee Toro, cocTaB KOpMOB CYIIIECTBEHHO BJIMSET Ha KOJIMYECTBO 00pa3yIOIIErocsl MeTaHa.
- CdopMynupyiTe TUIIOTE3Y BBIACICHUS METaHA JTIOIbMHU.



- Kak xonnuecTBO MeTaHa, 3aBUCUT OT KOJIMYECTBA HACEIICHUS IIJIAaHETHI?

- Yro sBIsIeTCA UICTOUHUKOM BBIJICICHUSI MeTaHa B atMochepy?
Keiic Ne 4.
B nauane XIX Beka B AHIVIMU CTalM MOJHBIMHU IUIAIIM U3 BOJOHEIIPOHUIIAEMON TKAaHHU, Ha3bIBa€Mble
MaKMHTOLIAMU. DTO Ha3BaHUE OHU IOJIyYWIM B YECThb AHIVIMHCKOro XUMUKa M u3oOperartens Y.
MaxkuHTOIIa, NMPEAIOKUBLIETO MPONUTHIBATh IUIAIEBYI0 TKaHb PACTBOPOM HATypallbHOTO KaydyKa.
OpHako Ha COJIHLE TaKWe IUIAlIM CTAaHOBWJINCH JIMIKMMH, 2 B MOPO3HYIO IIOTOAY - JIOMKUMHU. OTH
HEJIOCTATKU yCTpaHWI Apyrou Belaaromuics anrnudanvd Y. 'yaeup. [louemy manieBas TkaHb UMeIIa
TaKHe HEJOCTaTKH.

- Ilpennoxure cnocod ycrpaHeHus ux, noBTopuB oTKpbITHE Y. ['yapupa.

- Kak nasbiBaercs 310 coenuHenne?

- Hanmmmre cTpyKTYpHYIO (JOPMYILy 3TOTO BEIIECTBA.
Keiic NeS «HenonpaBumas ommoka»
B ¢upme TOO «Kackaza-2» npu 3akayke ra3a B OaJUIOHBI, HE JOOABHIIN BEIIECTBO, KOTOPOE MPHUIACT
3amax JgomarHemy rasy. ['a3 Obl1 JOCTaBIIeH B OJJHY U3 KBapTUP U IIPHU 3TOM OaJUIOH mponyckai. Yepes
CYTKH BC€ HWJIbLIbI OKa3aJIUCh B OOJBbHULIE

- HWmeer i1 npupoaHblil ra3 npomnad 1 OyTaH 3amnax?

-  Kakyro HemompaBuMyI0 OLIMOKY COBEpLIMIM PAaOOTHUKM Ta30BOM CTaHIMM IPU 3aKauke

ObITOBOrO raza?

- Kaxoe BemecTBo npuaaer 3amax JJoMaliHeMy rasy?

- Moxer 11 00OHsIHUE YelloBeKa YIOBUTH ra3 0e3 3amaxa’?

- Kakum npubopom MOXKHO A0Ka3aTh NPUCYTCTBUE T'a3a B KBApTUPE, €CIIM OH Oe3 3amaxa’?

6.5 Peruenmue 3amau

3amaua 1. OTBeT: 28T.

3amauga 2. OtBet 17, 61

3amauya 3. OtBert: 2,34%

3amaua 4. OtBet:77,%

3amaua 5. OtBeT: 51 M1 Boasl M 9 T BeliecTBa

3amaua 6. OtBet: 240 1.

3amaua 7. OTBeT:

3amaua 8. OTBeT:60T.

3amaua 9.0t1Ber34,4T.

10. 3amaua 10.01BeT:339,33 KJIx

11. 3apaua 11.01BeT: 59.54 1.

12. 3agaua 12.0t1Bet: 2Cat+ O2=2CaO+ 1270 I

13. 3apgaua 13. OtBeT: 132,51

14. 3apaua 14.0t1BeT:301

15. 3apmauga 15. OtBeT:29751

16. 3amaua 16.0t1BeT:13.281.

17. 3apaua 17.01BeT: m HCOOH= 3,942r; 1=CHst+ COOH=6, 858r

18. 3agaua 18.0OT1BerT:

19. 3apaua 19. OtBeT: C2H602-OTUIICHITIHKOIE

20. 3amaua 20.0T1Bet:33,61

21. 3amaua 21. OtBet: 5 monb(CO) 3anumarot V 11.21, 56r CO 3aitmyt 44,8 1

22. 3anaua 22. OtBet: 4VI b 03Hauaer - 4 nepuon, VI rpynmny no6o4Hyro noarpymiy;

23. 4VIIl b o3nauaet- 4 nepuon VIII rpynma mo6ounas moarpynma; 61 b - 6 mepuon 1 rpymnma
noboyHas noarpymna; 611 b- 6 nepuon I rpynna noGouynast moarpymnma.

24. 3amaua 23. OtBet: Burne6 u llleene oonapyxmin okcanat kambiius CaC204
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25.3amaga 24.01Ber. HekoTopble coM, JIETKO OKHUCISIOMIMECS XJOPOM, KAaKOBBI: KHCIIBII
cepuuctokucibiii Hatpuit NaHSO3, cepuoBatucrokucieiii Hatpuit Na2S203, cepHUCTHIC
COCTMHECHUS KaJIbIUA, IByXJopuctoe 01080 SnCI2 u ap.
26. 3amaua 25. OtBet: A- 9,28 x/[x
27. 3amaua 26. OtBet: B) kapOoHat kanus.
28. 3amaua 27. OtBet. b) 3-metun-2-3tundyren-3-oBas kucinora; B) 2-metmn-3-3tunOyren-3- oas
KHCJIOT.
29. 3amaga28. OTBeT: Macca MmoJiy4eHHOTO OKCHJIa MarHus paBHa 60T, THIT peakiuu COSTMHCHHSL.
30. 3agaua 29. OtBet: 2AI1 + 3CB > 2AI CI3; Al + O2 > AEO3; 2Al + 3S > ABS3; 2Al+
3l >2Al I3
31. 3amaua 30. OTBeT: a) MOHHAs; 0) KOBaJICHTHAs HETIOSPHAS; B) MOHHAS; T)KOBAJICHTHAS MTOJISIPHASL.
32. 3amaua 31.01BeT: GeO2; Ge(OH)2
33. 3amaua 32. OtBeT: ['epmanuii HaubombIIEe CXOACTBO OYJET UMETh CO CBHHIIOM, TaK KaK OHH
HaxoIATCsl B OJHOM TIpyIIIEe NEpUOANYECKON cHcTeMbl. HamMmeHblIee CXOICTBO C KaaMHUEM,
MOCKOJIBKY y KaJIMHsI MaKCUMallbHast CTETEHb OKHCIICHUS +2,
y TepMaHusi, CBUHIA U radHus +4.
34. 3amaua 33.0tBet: CuClx+ 2KOH > Cu(OH)2 + 2KCI, T peakiuu oOMeHa.
35. 3amaua 34. Otser. 134.4 11
36. 3amaua 35. OtBet:2, 125 1. conMM MOABEPIIIACh PA3IOKCHHUIO
37.3amaua 36.0tBer:I'maponusy Oymer moasepraThcs conb b)NarS. Cynbdum HATpUsS — COJIb,
o0Opa3oBaHHasi CUJILHBIM OCHOBAHHUEM U CJIa00W KHCIOTOH, MOABEPraeTcsi TUAPOIIN3Y MO aHUOHY:
S+ HOH #HS -+ OH -;
2Na+ + S2-+ HOH # Na+ + HS -+ Na+ + OH -
Na2S + HOH # NaHS + NaOH ['maponu3 no aHwoHy, cpeia IielovHasi, JaKMyC OKpacuTCs B
CUHMM LBET.
38. 3amaua 37.0tBet: kucnas conb-CaH2POs+ ; kucnotHbI okematO” ; nerydee BOAOPOAHOE
coequHenuebll 3+
39. 3amaua 38. OtBeT: 4 - ruapokcua autus-LIOH; 1—xwucnas comp-Ca(K)2; 6-
HeconeoOpazyomuit okcua-CO
40. 3amaua 39.0tBet: OcymecTBuTh npeBpaieHus: Ca > CaO > Ca(OH)2 > Ca(NO3)
2Ca+ 02 =2Ca0
Ca0 + H20 = Ca(OH)2
Ca(OH)2 + 2HNO3 = Ca(NO3)2 + 2H20.
3anaya 40. OTBerT:
41. 1) \ax) + H20 > 2NaOH (peaxust COC/IMHEHUS);
2) 2NaOH + Cu(NOs3)2 > Cu(OH)2 +  2NaNOs (peaxrus oOMeHa);
3) Cu(OH)2+ H2S04> CUSO4 + H20 (peaxkiust oOMeHa).
42. 3anaua 41.0t1Bet: Kak pazmuuuts pactBopsl Ca (OH) 2 u KOH. Ecnu moayTs B 3TH pacTBOpPHI
4yepe3 TpyOOouKy, pacTBOP € THIPOKCHIOM KaJIBIIHS TOMYTHEET.
43. Ca(OH) 2+ CO2----- > CaCO3 + H20 (CaCO3 - mi1oxo pacTBOPUM B BOJE U BBINAAAET B
0CaJIOK - MYTh) .
44, 2 KOH + CO2 ----> K2CO3 + H20 (K2CO3 - notari, X0poII0 pacTBOPUM B BOJI€ U MYTH HE
Oyner).
45. 3apaua 42. OtBer:
46. C momoIpo HHANKATOpa -makmyca. [I[pobupka ¢ cepHOi KUCTOTONH OKPACUTCS B KPACHBIH IIBET,
npoOupKa ¢ cynb(haToM HaTPUs — IBET JJAKMyca He U3MEHUTCS ((PUOTIETOBBII).
47. 2) Ilpu noGaBnenun 1uHKa. B mpoOupke ¢ cepHOi KUCIOTOM OyeT BeIaenAThes ra3: Zn + H2S04
=Z11S0O4 + H2 B npoGupke ¢ cynb(arom HATpus - U3MEHEHHI HE OyeT.



48.

49.

50.

ol.

52.

3amaua 43. Oteet: [Togbepute K TEKCTY NMPaBUILHBIN TEPMUH OMPEICICHUS TTOHATHS: U30MEPHI,

TOMOJIOTMUECKUHN Psifl, CTPYKTYpPHBIE H30MEPBI, TpaBUAIbHAsI HOMEHKJIATypa, U30MEpHS.

3agaua 45. OtBer: KpaxManbHblii KieicTep W riauuepud. [ omnpeaesieHuss MOXKHO

BOCIIOJIB30BaThCs XapaKTEPHOU U1 KpaxMalla peakluei ¢ HOJq0M.

OnpiT. B kaxayro npobupky mobapisieM 10 2 Karuid pacTBopa Mona. B omHOW u3 mpoOupok

HA0JII0JIa€M CUHEE OKPALIMBAaHUE, 3HAYUT 371€Ch HAXOAWICA KpaxMallbHbIN Kieictep. ['munepun

HE J1aeT BUANMOMN PEaKIIHHU.

3amaya 46. Kak ONBITHBIM MyTEM pazIuM4MTh caxapo3y U Ioko3y? Hanumwure ypaBHeHus

peaKkIui.

OtBeT:PacTBOpHI INIIOKO3bI U CaXapO3bl MOXKHO PacliO3HATh MPU IOMOIIM aMMUAYHOTO

pacTBopa okcuaa cepebpa (peakius '"cepeOpsiHoro 3epkana'). [mrokoza oOpa3yeTr ocalok

cepebpa, a caxaposa He Bcrynaer B peakuuo. CH20H - (CHOH)4 - COH + 2 [Ag (Nffi)2]OH
= CH20H - (CHOH)4 - COOH + 2Ag"+ 4NH3 + H20. I'ntoko3a

B3aMMOJICHCTBYET C THAPOKCUAOM MEIU C IOSBICHUEM CHHEro OKpallMBaHMsI pacTBOpa, a

caxaposa HE BCTYIAeT B PEAKIHIO.



