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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI JIEKTUBHOI'O
KYPCA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHHUS Kypca «YTiyOnsieM O0a30BbI KypC XHMHH» OTPaXKaroT
c(OpMUPOBAHHOCTH OIBITA TO3HABATEIHLHOW U MPAKTUUYECKOU JESATENIbHOCTH O0YYaroIIMXCs IO
peanu3aly IPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

0CO3HAHMSI 00YJAIOIUMHCS CBOUX KOHCTUTYLIMOHHBIX IPaB U 00A3aHHOCTEH, YBAKCHHS K 3aKOHY
U TIPaBONOPSIIKY;

NPECTABICHUS O COLMATBHBIX HOPMAX U MPABUIIAX MEXKIMYHOCTHBIX OTHOLICHUN B KOJUIEKTHBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKOH MAESITENTbHOCTU MPH CO3JIaHUU Y4YEOHBIX IPOEKTOB,
peleHnH y4eOHBIX M MO3HABATEIbHBIX 33124, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;
CIIOCOOHOCTH TOHMMATh U IMPUHHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX MPU
aHaJM3e pa3IMYHbIX BUJIOB YUE€OHOH NeATEIHLHOCTH;

2) IATPUOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY M HAyYHOMY HACIIEAMIO OT€YECTBEHHOW XHMUHU;
YBa)XEHUSI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUUECKOTO MPUMEHEHUS XUMHU,
OCO3HAHMSI TOTO, YTO JIOCTHIKCHHS HAYKH €CThb pe3yJibTaT JUIMTEIBHBIX HAOIIOICHHIH,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYAA YYE€HBIX U IPAKTHKOB;
MHTEpeca U MO3HABATEIbHBIX MOTHBOB B IOJIYYEHUH U TOCIEAYIONIEM aHalM3e MHPOPMALUU O
MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH  OIIGHWBAaTh  CUTYallMH,  CBS3aHHbIE C  XHMHWYECKHMMHU  SIBIICHHSIMH,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYACh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEJICHUE U MMOCTYIKHA CBOUX TOBAPUIIIEH C TO3HUIIMI HPAaBCTBEHHBIX
¥ TIPABOBBIX HOPM M OCO3HAHHE TOCIIEICTBHIA ATHX ITOCTYIIKOB;

4) ¢popMupoBaHHUsI KYJIbTYPHI 310POBbI:

NOHMMAaHUSA LIEHHOCTEH 3J0poBOro M Oe3omacHOro oOpa3za KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;
coOJr0IeHHsT TIPaBMIT 0€30MMaCHOTO O0OpAaIIeHHsI C BEIIECTBAMHU B OBITY, IOBCEIHEBHOM KU3HU U B
TPY/ZOBOU AEATENBbHOCTH;

MOHMMaHHS [IEHHOCTH MPAaBHJ MHIMBUAYAIFHOTO U KOJJIEKTHBHOTO 0€30TacHOTO TOBEICHUS B
CUTYallUSX, YTPOXKAIOIIUX 3/0POBBIO U )KU3HU JIIOJEH;

OCO3HAHMS TOCTEICTBHA W HENPHUITHS BPETHBIX MPHUBBIYEK (yMOTPEOJICHHUS aAIKOTOJIA,
HapKOTHKOB, KypEHHS);

5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH  KOMIIETEHTHOCTH B  y4eOHO-MCCIIEJOBATEIbCKOM  JEesATEeIbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATEIHHOCTH;

YCTAHOBKH Ha aKTMBHOE Y4aCTHE B PEIICHUH MPAKTUYECKHX 3aj[ay COLMAIbHON HANpaBJIeHHOCTH
(B paMKax CBOETO KJacca, IIIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY M3YyUEHHIO Mpodeccuil pa3iTuvyHOro poja, B TOM YHCJIe Ha OCHOBE
NPUMEHEHHS IPEMETHBIX 3HAHUH 110 XUMUH,

YBaKEHUS K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYI0BOH JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHUAYaJbHON TpaeKTOpwH oOpa3oBaHMs, Oymaymien
npodeccuu U peannus3alnuu COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:



HKOJIOTHYECKH 11eJIECO00Pa3HOT0 OTHOIICHHUS K IPUPO/IE, KaK UCTOUHUKY CYLIECTBOBAHMS KU3HU
Ha 3eMiie;

NOHMMAaHHA TJO00ATBFHOIO XapakKTepa OSKOJOTMYECKUX TMPOoOIeM, BIUSHHS HKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN Cpelbl;

OCO3HAHMSI HEOOXOIUMOCTH HCIOJNBb30BaHUS JOCTH)KEHUH XHMHUHU JUIS PEIHICHUS BOIPOCOB
palMOHaIBHOIO IPUPOJOIOIB30BaAHNUS;

AKTUBHOTO HENPUATUS NEHUCTBUM, IPUHOCALIMX BPEI OKPYKAIOLIEH IMPUPOAHOU Cpele, yMEHUs
IPOTHO3UPOBATh HEOIArONPUATHBIE IKOJOTMUECKUE MOCIEACTBUS PEIIPUHUMAEMbIX JeHCTBUI
Y IIPEJOTBpAIATh UX;

HaJIM4YUS  Pa3BUTOIO  JKOJIOTMYECKOIO  MBIIUIEHUS, OKOJIOIMYECKOM KYJIbTYpbl, OIBITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHON M COLIMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHs aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BHTHUS
HAaYKU ¥ 0OLIIECTBEHHOW NPAKTUKU;

NOHUMAaHMA CTIeNN(UKN XUMHUH KaK HayKH, OCO3HAHUs €€ poJii B (JOPMHUPOBAHUH PALIMOHATILHOTO
HAY4YHOTO MBILUIEHUS, CO3/IaHUU LEJIOCTHOTO MPEICTaBICHUS 00 OKpPYKAIOLIEM MHUpE Kak O
€IMHCTBE MTPHUPOJIBI M YETIOBEKA, B MO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEW M PELICHUH TTPOOIeM
COXpaHEHMsI IPUPOAHOIO PABHOBECUS;

yOexAEHHOCTH B O0COOOM 3HAYUMOCTH XUMHUHU JUIsl COBPEMEHHOW NMBWIM3ALMMU: B €€
IYMaHHCTUYECKON HAaNpaBI€HHOCTH M BaXXKHOM pPOJIM B CO3/1aHUM HOBOW 0a3bl MaTepUalIbHOU
KYJBTYPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNUIIEeBOM UM HKOJOTHYECKOM Oe30macHOCTH, B PAa3sBUTUM MEIHIIMHBL,
00eCTIeYeHNN YCIIOBHH YCIIEIIHOTO TPY/a U SKOJOTHYECKH KOM(POPTHOH KU3HH KaXKIOTO YJIeHA
00I111eCTBA;

€CTECTBEHHO-HayYHO! IPaMOTHOCTHU: NOHUMAHHUS CYILIHOCTH METO/I0B [T03HAHUS, UCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAHMs AJs aHauu3a U
00BsICHEHUS SBJICHUI OKPYKaIOIIEro MUpa U MPOUCXOIAIIMX B HEM U3MEHEHUH, YMEHUS JeNaTh
00OCHOBaHHbIE 3aKJIIOYEHHS HAa OCHOBE HAyYHbBIX (PAaKTOB M HMEIOIIMXCS JaHHBIX C IEJIbI0
MOJIyYEHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHMS JJIs peleHHus npolieM B
pEeaIbHBIX )KU3HEHHBIX CUTYalUsX;

MHTEpEca K NO3HAHUIO U HUCCIIEI0BATENIBCKON AESITEIbHOCTH;

TOTOBHOCTH U CTIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJIy4EHUIO HOBBIX 3HAHUH M0 XMMHUHU B COOTBETCTBHMH C KU3HEHHBIMH NTOTPEOHOCTSAMU;
WHTEpeca K 0COOEHHOCTSIM TPyJa B pa3IudHbIX chepax npodecCuoHaATbHONU NeATETbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeMeTHbIE pPE3yJbTaThl OCBOCHHUS YUEOHOTO Kypca Ha YPOBHE CpEIHEro oOIIero
00pa30BaHUs BKIIFOYAIOT:

3HayuMble i1 (OPMHUPOBAHMSI MHPOBO33PEHMS] OOYYAIOIIMXCS  MEXKIUCIHUILUIMHAPHBIE
(MeXMpeIMeTHbIE) OOIICHAYUHBIC TIOHATHS, OTPAKAIOIIHE [[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
n cneumi)m(y MCTOOOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/ISI, BCIIECTBO,
DHEPIus, SBJICHHUE, MPOIECC, CHCTEMa, HAy4YHBIH (aKkT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, KCCIIe0BaHNE, HAOIIOICHHE, U3MEPEHHE, SKCIICPUMEHT U JIPyTHE);
YHUBEpCaJIbHbIE Y4eOHbIC NeHCTBHS (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYJSTHBHBIC),
obecnieunBaronue GopmupoBaHue GyHKIIMOHATEHON TPAMOTHOCTH U COITUATBHOM KOMIIETEHITUN
oOyJaromuxcs;



CIIOCOOHOCTH o0yJarommxcs HCIIOIL30BaTh OCBOEHHEBIE MEXIUCIUTUTHHAPHBIC,
MHPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC YyUeOHBIC JCHCTBHS B IT03HABATCIBHOW U
COLIMAJIbHON IIPAKTHKE.

MeTtanpeaMeTHbBIE  pe3yJbTaThl  OTPAKAIOT  OBJAJCHUE  YHHUBEPCAIBHBIMH  y4COHBIMHU
[103HABATEIbHBIMHU, KOMMYHUKATHBHBIMH U PETYJISTUBHBIMU JICHCTBHSIMH.

OBJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /1€ CTBUSIMM:

1) 6a30Bble JJOrnYecKue AeCcTBUS:

CaMOCTOSITENNbHO ~ (OPMYJIMPOBATh M aKTyalU3upoBaThb MpoOJIeMy, BCECTOPOHHE &
paccMaTrpuBaTh;

OTIpeNeNATh LEH ACATEIbHOCTH, 3aJaBasi HapaMeTpbl U KPUTEPUU UX JOCTHXKEHHSI, COOTHOCUTh
PE3YJIBTATHI ACATEILHOCTH C ITOCTaBICHHBIMU LIEJISIMU;

UCIIOJIb30BATh IPU OCBOCHUH 3HAHUH MPUEMBI JIOTHYECKOT'O MBIIIUICHUS — BBIIEIATh XapaKTEepPHbIE
NPU3HAKK IOHATHI M YCTaHABIMBAThH UX B3aMMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOINE OHATHS
JUIs OOBSICHEHUS OT/ACIBHBIX (DAaKTOB U SIBJICHUH;

BBIOMpATh OCHOBAHMS ¥ KPUTEPUU JUIS KIACCH(PUKAIIMH BEIIECTB M XUMUYECKUX PEaKIIHIA;
yCTaHABJIMBATH IPUYUHHO-CIICACTBEHHBIC CBSI3U MEKAY H3y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKICHUS (MHAYKTUBHBIC, NEIyKTUBHBIC, [0 AHAJIOTHH), BBIIBISTH
3aKOHOMEPHOCTH M MPOTHBOPEUHUS] B PACCMATPUBAEMBIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKJTFOUCHHS;

IPUMEHSTH B IPOIIECCE MO3HAHMS, UCTIONb3yEeMble B XUMHUH CUMBOJIMUECKUE (3HAKOBBIC) MOJICIIH,
npeoOpa3oBhIBATE MOJEIBHBIC TIPEJICTABICHUS — XUMHYECKUH 3HaK (CHMBOJ) JJIEMEHTa,
XUMHYecKass (GopMyna, ypaBHEHHE XHWMHYECKOW peakuud — TpU pPEIeHHH Y4eOHBIX
NIO3HABATEJIbHBIX ¥ MPAKTHYECKHUX 33714, IPUMEHITh Ha3BaHHBIC MOJEIbHBIC TPECTABICHHS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XMMUYECKUX PEAKIIH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUICCTB U XUMUYECKUX PEAKIINN;
(bOopMyITUPOBATH TSI U 33]]a9H UCCIICIOBAHMS, UCITOJIB30BATh MTOCTABIICHHBIC U CAMOCTOSITEIILHO
c(hopMyIHPOBaHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI 17151 JOPMUPOBAHUS
THUIIOTE3bI 110 IPOBCPKE NPAaBUIIBHOCTH BBICKA3bIBACMbIX CymHCHHﬁ;

BJIQJIETh HABBIKAMU  CAMOCTOSITENIFHOTO TUIAHUPOBAHUS W MPOBEIACHHUS  YUCHHMUECKHUX
IKCIIEPUMEHTOB, COBEPIIICHCTBOBAThL YMEHHS HAOIIOIATh 32 XOJIOM TIPOIeCcca, CaMOCTOSATEIHHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJIOBAHUS, COCTABIIATE OOOCHOBAHHBIN OTYET O MPOJICTaHHON
pabore;

mpuoOpeTaTh OMBIT YYCHHYECKOM MCCIIEI0BATENHCKON M MPOEKTHON NESITETbHOCTH, TPOSBIISTDH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY TOHMCKY METOJIOB PEIICHUs MPAKTHUYECKUX
3a1a4, MIPUMCHCHUTIO PA3JIMYHBIX METOA0B ITO3HAHM.

3) padora ¢ unpopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHHMKAX MHGPOpMaLMU (HAYYHO-TIOMYJSpHAs JUTeparypa
XUMHYECKOTO COJep’KaHus, CIpaBOuYHble MocoOus, pecypchl HHTepHeTa), aHaIM3UPOBATH
UHPOPMALIMIO pa3IMYHBIX BUAOB U (OpM MpencTaBieHUs, KPUTHYECKH OIICHHUBATh €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTb;

(dbopMyIHpOBaTh 3aIPOCH] U MPUMEHSTH Pa3InYHbIe METObI IIPU MOUCKE U 0TOOpe HH(pOpMAIINH,
HEO0OXOUMOM ISl BHITOJTHEHUS YUEOHBIX 3a/1a4 ONPeIeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMHA U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAlbHYIO (DOpMy NpeACTaBiIeHUs HWHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);



UCIIOJIb30BaTh HAYYHBIH S3BIK B KaUECTBE CPEJCTBA MPHU paboTe ¢ XUMHUECKOW MH(popManueit:
MPUMEHATh MEXIpeAMETHbIC ((HU3UYECKHEe U MAaTEeMaTHYECKUE) 3HAKH U CHUMBOJIBI, (DOPMYIIBI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BAaTh U MPeoOpa30oBbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISIITHOCTH.

OsJiajieHNe YHUBEPCATbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU

3aJaBaTh ~ BONPOCHI IO  CYIIECTBY  OOCyXjaemMol  TeMbl B XOJA€  JMajiora
W/WIN TUCKYCCUH, BBICKAa3bIBaTh HJICH, (OPMYIHPOBATH CBOH IPEIIOKEHUS OTHOCHTEIHHO
BBITTOJIHEHHS ITPEIOKCHHOW 3a/1auu;

BBICTYIIaTh C IIPE3CHTAI[MEC pPEe3y/IbTaTOB I03HABATEIBHON JICATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITCIbHO WM COBMECTHO CO CBEPCTHHKAMH TMPH BBIIOJHCHUH XHMHUYECKOTO
9KCIICPUMEHTA, MPAKTUYECKON paboOThl IO HMCCIIEJOBAHUIO CBOWCTB H3y4acMbBIX BEIICCTB,
peanu3alm y4eOHOTO POCKTa u (dbopmyarpoBaTh BBIBOJIBI
110 pe3yJbTaTaM MMPOBEAEHHBIX HCCIICAOBAHMI ITYyTEM COTTIaCOBAHMS IO3MIIUI B X0/1€ 00CYXIEHUS
1 0OMeHa MHEHHUSMH.

Osi1aieHHe YHHBEPCAJIBLHBIMHU PeryJisiTHBHBIMU /1efiCTBUAMM:

CaMOCTOSITEJIbHO IIJJAHUPOBAaTh M  OCYLIECTBIATh CBOK I103HABATEIbHYI JAEATEIbHOCTb,
ompezensist e€ Lenu U 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTU KOPPEKTHPOBATH
npeularaéMblii alropuT™M JIeHCTBUN NPU BBINOJHEHUH Y4EOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee A3(p(PEeKTUBHBIN CIIOCOO UX PEIIEHUs C yYETOM MOJyYEHHUS! HOBBIX 3HAHUIM O
BEIIIECTBAX U XUMUUECKUX PEAKIIMSX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH AEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

c(hOpMUPOBAHHOCTh TMPEICTABICHUNA: O XUMHUYECKOMW COCTABJISIONIEH €CTECTBEHHO HAy4YHOU
KapTUHBI MHpPa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHN MBILIUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKUIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMON JUIsl pEeLIeHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
IIPUPOJHON Cpene;

BJIQJICHUE CHCTEMOM XMMMUYECKHUX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIIUE MOHSATHUS
(XMMHYECKHUiT JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3IeKTPOHHBIE OPOUTATIM ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIpHBIH OOBEM, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIIEHUS,
XUMHYEcKasl CBs3b (KOBAJIEHTHAs, MOHHAs, MeTaJUIM4YecKas, BOJOPOJHAs), KpHUCTaIM4ecKas
pemérka, THUMNBl XUMHYECKUX  pEakUWW, pacTBOp, DJIEKTPOJIUTHL,  HEIJIEKTPOJIUTHI,
IIEKTPOJINTUYECKAs] UCCOLMALUSA, OKHCIUTENb, BOCCTAHOBHUTENb, CKOPOCTb XHMHUYECKON
peakuuy, XHMHUYECKOE pABHOBECHE); TEOPUU M 3aKOHBI (TE€OpUS DIIEKTPOJIUTUYECKOU
auccounanuu, nepuoandeckuii 3akoH J[. M. MenzaeneeBa, 3aKOH COXpPAaHEHHSI MAacChl BEILIECTB,
3aKOH COXPAaHEHMs M TPEBPALICHUs SHEPrHHM MPU XMMUYECKMX PEAKIHAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXkKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SBJICHUH, (PaKTOJOTHMUECKUE CBEIEHUS O CBOICTBAX,
cocTaBe, MOJYyYEeHUH M 0e30MacHOM HCHOJIb30BAaHUHM BA)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY M NPAKTUYECKOH JeATETbHOCTH 4YeloBeKa; C(HOPMHUPOBAHHOCTb YMEHHH BBISBIISATH
XapaKTepHble TMPHU3HAKW T[OHSATHM, YyCTaHAaBIMBAaTh WX B3aUMOCBS3b, HCIOJB30BaTh
COOTBETCTBYIOINE NOHATHS IIPH ONTMCAHUHM HEOPTraHMYECKHUX BELIECTB U UX NPEBPALLEHUI;
c(OpMHUPOBAHHOCTh YMEHHI HMCIOIB30BAaTh XUMUUECKYIO CUMBOJIUKY JUIsI COCTAaBIEHUS POpMYI
BEIIECTB W YPaBHEHUI XMMHYECKHUX peakluui, cucrematnuyeckyio HoMeHkiartypy (IUPAC) u
TPUBHAJIbHbIE HA3BAHUS OTIENbHBIX HEOPraHUYECKUX BEUIECTB (YrapHBINA ra3, yrJIEeKHCIbIN ras,
aMMMaK, raiéHas U3BeCTh, Heran€Has U3BeCTb, MUThEBasl COJIa, MUPUT U JAPYyTHE);



c(OpPMUPOBAHHOCTh YMEHHH OMNpEAENsATh BAJICHTHOCTh M CTENEHb OKHUCIICHUS XHUMHYECKUX
3JIEMEHTOB B COEIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJI XUMHUECKOH CBSI3H (KOBaJEHTHAs, MOHHAs,
MeTaJuIMuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMUECKOU PEHIETKH KOHKPETHOTO
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCNMHEHUH; CPOPMUPOBAHHOCTH YMEHHH YCTaHaBIWBATh
MPUHA]JICKHOCTh HEOPIaHUYECKUX BELIECTB 0 UX COCTAaBY K OMpPENEIEHHOMY KJacCy/Tpymme
COCIMHEHUN (MPOCThIC BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHIbl, OCHOBAHHUS, KHUCIJIOTHI,
aMmdoTepHbIe TUAPOKCHIBI, COJIHN);

c(hOpMHUPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICH Meproaudeckoro 3akoHa Jl. 1. Menneneesa u
JEMOHCTPHUPOBATH €70 CUCTEMATHU3UPYIOIIYI0, OOBbSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;
c(OpMHUPOBAHHOCTh YMEHHI XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHX
aneMeHToB 14 nepuoaos [lepronnueckoit cucteMbl XuMuueckux 3emeHToB J1. 1. Menpeneesa,
UCTIONB3YS MOHSITHUS «S-, P-, d-3JIEKTPOHHBIE OPOUTAINY, «IHEPTETUUCCKUE YPOBHHY», OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U UX COCIMHEHUH 10 IepruoiaM u
rpymnmaMm [lepuoandeckoil cucremMsl XuMUYeCKHX d1eMeHToB [[. . Menaeneesa;
c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (ONUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3MUYHBIX KIACCOB, MOJATBEPKIaTh CYIIECTBOBAHUE I€HETHUYECKOM
CBSI3M MEXJy HEOPTaHMYECKUMHU BEIIECTBAMU C IIOMOINBI0 YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(DUIMPOBATH XHUMHYECKHE PEAKIMU 10 Pa3IMYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeHIeCTB, TeIUIoBOMYy d(dekTy peakiuw,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 2JIEMEHTOB, O0PaTUMOCTH PEAKIUH, YIaCTHUIO KaTalu3aTopa);
c(hOpMUPOBAHHOCTh YMEHHUM COCTABISATH YPAaBHEHUS PEAKIMM pa3IMYHBIX TUIIOB, TOJHBIC U
COKpalI¢HHbIE YPAaBHEHMs pPEaklMii MOHHOTO OOMEHA, YYUTBIBAs YCJIOBHS, MPU KOTOPBIX ITH
peaKkuu UAyT 10 KOHIA; c(hOPMUPOBAHHOCTh YMEHUN MPOBOAMUTH PEAKIUH, MOATBEPKAAIOIINE
KaueCTBEHHBIA COCTaB Pa3IMYHBIX HEOPTraHWYECKHUX BEIECTB, PACMO3HABATH OMBITHBIM ITYTEM
MOHBI, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHMYECKHUX BEIIECTB;

chOpMUPOBAHHOCTh YMEHUM PpACKPBIBATh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIHHBIX
peaKIuil MOCPEICTBOM COCTABIICHUSI AJIEKTPOHHOTO OajlaHCca 3THX peakiuii; copMUPOBAHHOCTh
YMEHHH OOBSACHATH 3aBUCUMOCTH CKOPOCTH XMMHMUYECKOH PEakiMu OT Pa3iHyYHbIX (aKTOPOB;
XapakTep CMEIIEHUS XUMHYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ICHCTBUSA
(mpuniun Jle Hlatense);

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTEpHU30BaTh XUMHUUYECKHE MPOIIECCHI, JIeKAIINEe B OCHOBE
MPOMBINIJICHHOTO TOJYYEeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke CGHOPMUPOBAHHOCTh
MPEACTABICHU 00 OOIMX HAYYHBIX MPUHIIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHUYECKOTO
MIPOU3BOJICTBA; CHOPMUPOBAHHOCTH YMEHU MPOBOAUTH BEIYMCIICHHUS C UCTIOJIH30BAaHUEM TIOHSATHUS
«MaccoBasi J0Jisi BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUW Ta30B TPH XUMHUYECKUX
pEaKIusaX, MacChl BEIIeCTBa WM 00bEMa ra30B 1O U3BECTHOMY KOJIMYECTBY BEIIECTBA, MacCe MU
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TETUIOBOTO (P (deKTa peakiiu Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUSI SHEPTHH;
c(hOpMHUPOBAHHOCTh YMEHHMM COOMIOJATh TpaBWjIa TOJI30BAHUS XUMHUYECKOW TMOCYION U
nabopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOIHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

chOPMUPOBAHHOCTh YMEHHMHM TUIAHUPOBATH W  BBIMOJHATH XUMHUYECKUM OKCIEPUMEHT
(paznoxeHue TEpPOKCHIA BOJOpOAa B TPUCYTCTBUM KaTajau3aTropa, OINPEICICHHE CpPEIbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3MUYHBIX (DAKTOPOB
Ha CKOPOCTh XMMHYECKOW PpEaKI[MH, PEeaKIMd MOHHOTO OOMEHA, KaueCTBEHHBIC pPEaKIMu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIEPUMEHTAIBHBIX
3agau o TtemMaMm «Metamnel» u «Hemerayuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpHU 0OpaIleHUH C BELIECTBAMH U JIA0OPATOPHBIM 000PYJIOBaHHEM, MIPEACTABIATh



pe3ynbTaThl XMMHYECKOTO SKCIIepUMEHTa B (OpMe 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATh BBIBOIBI HA OCHOBE ITHX PE3YJILTATOB;

c(OPMHPOBAHHOCTh yYMEHUI KPUTHYECKH AaHAJIU3UPOBATh XHUMHYECKYI0 HH(POpPMAIHIO,
MOJTy4aeMYyF0 U3 pa3HbIX HCTOYHUKOB (CPEICTBA MACCOBOM KOMMYHHUKAIUK, IHTEPHET U JPYTrHX);
c(OpPMHUPOBAHHOCTh YMEHUN COOIIOATh MPaBUIIa SKOJOTHIECKH 1[eJIECO00Pa3HOTO MOBEACHHUS B
OBITY W TPYAOBOH [ESTEIBHOCTH B IIEJSX COXPAHEHUS CBOCTO 30POBbS U OKPY)KaIOIIEH
IIPUPOJHOM Cpellbl, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA JKMBBIE OPTaHU3MBI ONPEIEIEHHBIX
BEILECTB, MOHMMAas cMbIci mokaszaresis [1JIK, moscHATh Ha mpuMepax crocoObl YMEHBIICHUS U
NPEJIOTBPALICHUS WX BPEAHOIO BO3JCHCTBHS HAa OPraHM3M 4YENIOBEKA; JJIS OOYYaroIIMXCS C
OrPAaHMYCHHBIMU BO3MOXKHOCTSIMH 3JI0OPOBbSI: YMEHHE MPUMCHSATh 3HAHUS 00 OCHOBHBIX
AOCTYIIHBIX MCTOJax IMO3HAaHHWA BCIICCTB U XUMHUYCCKUX SIBJICHUU

COJAEPKAHUE JSJIEKTUBHOI'O KYPCA

TeopeTnueckne OCHOBBI XUMUU

XuMu4eckuit yeMeHT. AToM. SIpo aToma, U30Tombl. DICKTPOHHAs 000JI09Ka. DHEPreTHUSCKUC
YPOBHH, HOAYPOBHH. ATOMHbIC opOuTanu, S-, p-, d- amemeHThl. OCOOCHHOCTH pAacCIpeaeICHUs
AJIEKTPOHOB IO OpOMTAIsIM B aTOMAax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJOB. DJIEKTPOHHAs
KOH(Urypanus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamnueckas cucreMa XUMUYECKHX 3ieMeHToB [ M.
MenneneeBa. CBsA3b mnepuoanyeckoro 3akoHa M [lepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB JI. 1. MeHnzeneeBa ¢ COBPEMEHHON TEOPHUEN CTPOECHHsI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MIPOCTHIX U CIOXKHBIX BELIECTB
110 TPpyNIaM U nepruojam. 3HaueHHUEe NEPUOANYECKOT0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBA3b. BUIbI XUMHUYECKOW CBsI3M (KOBaJIGHTHAS
HEMoJIsIpHasl U TOJIIpHAas, WOHHAsA, MeTajuiMyeckas). MexaHu3Mbl 0Opa30BaHUsl KOBAJEHTHOM
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). Bomopoanas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENeHb OKUCIEHN. IOHBI: KATHOHBI M aHUOHBI.

BemecTBa MOJEKyISIPHOTO U HEMOJIEKYJISIPHOIO CTPOEHMSI. 3aKOH MOCTOSTHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KpUCTAJUIMYECKOW pewmeTku. Ilonsatue o aucnepcHsIx cucremax. VICTMHHBIE M KOJUIOMIHBIE
pacTBOpbl. MaccoBas 0515 BelecTna B pacTBope. Kitaccudukanys HeopraHn4eckux CoeIMHEHUM.
HomeHknarypa HeopraHM4eCKHX BeEIIECTB. ['eHeTmyeckas CBsA3b HEOPraHWYECKHX BEILECTB,
IIPUHAUICKANIMX K Pa3IMYHBIM KjlaccaM. XMUMHAYECKask PEAKIIHs.

Krnaccudukanys XuMH4ecKUX peakiiii B HEOPraHWYeCKOM U OpraHu4ecKol XUMHUH. 3aKOH
COXpPAHEHHUs MacChl BELIECTB, 3aKOH COXPAHCHHMS U NPEBPALIEHUS DHEPIUU IPU XUMHUYECKHUX
peakuusax. CKOpocTh peakiuy, €€ 3aBUCUMOCTb OT pa3iIMuHbIX (pakTopoB. OOpaTUMbIE pEeaKIUH.
Xumnueckoe paBHOBecHe. DakTOpbI, BIUAIOIIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunuun Jle Hlatenve. Dnexktponutnueckas auccounanus. CuibHble U ciaaOble 3JIEKTPOIUTHI.
Cpena BOIHBIX pPAacTBOPOB BEIECTB: KHCHAs, HEUTpaibpHas, IueiaouyHas. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU. OKCIEPUMEHTAIBHBIE METOABl HM3Y4YEHHs BEIIECTB M HX
npeBpaleHuii: 1emoHcTpanus Tadnun «llepuonndeckas cuctema xumuueckux snemeHton 1. U.
MenneneeBay, H3yuyeHHE MoOJeNeld KPUCTAIUIMUECKUX PpEHIETOK, HaOII0JeHHEe W OIHCaHue
JIEMOHCTPAIIMOHHBIX U TA0OPATOPHBIX OMBITOB (Pa3yI0’KEHHE EPOKCH 1A BOJOPOA B IPUCYTCTBUH
KaTaJn3aTopa, OIPEJEICHUE Cpelbl pacTBOPOB BEUIECTB C IOMOIIBIK YHHUBEPCAIBHOIO
UH/IMKAaTOpa, peakiMM HOHHOTO OOMEHa), INpOBEJCHHE MPAKTUYECKOH paboThl «BnusHue
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh XMMHMUYECKOHM peakiuu». Pacu€rHbie 3amaun. Pacué€rel mo
YPaBHEHUSIM XUMHUYECKMX DPEaKkLHMh, B TOM 4YHUCIIE TEPMOXMMHYECKUE PACUETHI, PACUYETHI C
WCITOJIb30BAaHNUEM ITOHATHS «MAacCOBas JOJIS BEIIECTBAY.



Heoprannueckas xumus Hemeraiel. [lonoxxenne HeMerauios B [lepuoandeckoii cucreme
xuMuuecknx 3yeMeHToB J[. M. MenneneeBa u OCOOGHHOCTH CTpOEHHUs aTOMOB. Du3nyeckue
CBOICTBAa HEMETAJUIOB. AJUIOTPOIHUS HEMETAJUIOB (Ha MpuUMepe KUCIopoja, cepbl, ¢ocdopa u
yriaepojaa). XuMU4ecKHe CBOMCTBA BaKHEHIIIMX HEMETAIJIOB (TaJIOreHOB, cepbl, a30Ta, Gocdopa,
yraepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOICOAEPKAILUX KUCIOT, BOJOPOIHBIX
coenuHeHui ). [I[puMeHeHne BAXKHEUIINX HEMETAIOB U UX COCTUHCHUMN.

Merasisl. Ilonoxenne metaios B llepruoanyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB MeTauioB. Obiiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJICKTPOXUMHYECKUH DS HampsHKeHUH
METaUIOB. XMMHYECKHUE CBOMCTBA BAKHEWINIMX META/UIOB (HATPUM, KWW, KaJIbIMA, MAarHUM,
QIIOMUHUHM, IUHK, XpOM, JKe€JIe30, MeAb) M UX coeauHeHuil. OOmiye crmocoObl MOIydeHus
MeTaysioB. [IpuMeHeHrne MeTaioB B OBITY U TEXHHUKE. DKCIEPUMEHTAIbHBIE METO/IbI U3yUEHUS
BEIIECTB W HMX IMPEBpAIECHUI: H3yueHHE KOJUIEKIMU «MeTalisl M CIUIaBbl», 00pasloB
HEMETAJUIOB, PEIICHUE SKCIIEPUMEHTAIbHBIX 33]1a4

Pacuérnpie 3amaum. Pacu€rel macchl BemecTBa WM O0BEMA Ta30B IO H3BECTHOMY
KOJIMUECTBY BEILECTBA, Macce WIM O0bEMY OJIHOTO U3 YYAaCTBYIOUIMX B pPEaKIMU BEIECTB,
pacuérsl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEaKLUU, €CIU OJHO U3 BEIIECTB
UMeeT MpuMecu. XuMus U Ku3Hb Posib XumMuu B 00ecriedeHnH 9KOJIO0THIECKON, YHEPreTHUECKOM
U IUIIeBOd 0e30IacHOCTH, PAa3BUTUM MeauLMHBL. [loHsATHE O Hay4HBIX METOJaxX IO3HaHUs
BEIIECTB W XUMHUYeckuX peakuuid. [lpeacraBmenuss 00 0OmUX HAYYHBIX MPUHIUIIAX
IPOMBIIIIEHHOTO MOJTY4YEeHMsI BaXKHEMIIMX BellecTB. YesloBeKk B MUPE BELIECTB U MaTEpHUAJIOB:
BAKHEWILIME CTPOUTEIbHBIE MaTepualbl, KOHCTPYKLUHMOHHBIE MaTepHUallbl, KPAaCKH, CTEKJIO,
KepaMHuKa, Marepuajbl JUIsl AJIEKTPOHUKH, HAaHOMAaTepuasbl, OpPraHUYEeCKHME U MHMHEpaJbHbIE
ynoOpeHusl.

XuMHUs U 3[I0pOBbE YEJIOBEKA: IPaBHJIa MCIIOJIb30BAHMS JIEKAPCTBEHHBIX IMPENaparos,
npaBuiia OE30MaCHOTO HCMOJIb30BAHUS MPENapaToB OBITOBOW XMMHHU B MOBCETHEBHOM >KU3HU.
MexnpenmeTrnble CcBA3M. Peanuzanus MeXIpeIMETHBIX CBA3€H NpuU H3ydeHMM OOIed u
HEOpraHuyeckoil xumuu B 11 Kilacce ocCylIecTBISETCS 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX NOHATUN, TaK U MOHSATHH, SIBISIOMIUXCS CUCTEMHBIMHU Ul OTAEIBHBIX
NPEIMETOB €CTeCTBEHHO-HAay4yHOro nukia. OOmme ecTecTBEeHHO-Hay4HbIE MOHSATHS: Hay4HBIN
¢axT, TUIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3, KiIaccuduKalys, NepuoJuIHOCTb, HaOJII0IEHNE,
DKCIEPUMEHT, MOJEINPOBAHNE, U3MEPEHNE, ABlIeHNEe. DPU3KKa: MaTepUs, SJHEPTHUs, Macca, aToM,
AIIEKTPOH, MPOTOH, HEHTPOH, MOH, H30TOI, PAJUOAKTUBHOCTb, MOJIEKYJa, SHEPreTUUYECKUIl
YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUYECKUE BETUYMHBI U
€AMHMIIBI UX H3MEpPEHMs, CKOpOCTb. buosorus: kieTrka, opraHusM, sKocHcTeMa, Ouocdepa,
MaKpo- ¥ MHKPOAJIEMEHTbI, BATAMUHBI, OOMEH BeILEeCTB B opraHusme. ['eorpadus: MUHepasbl,
TOpHBIE TOPOJbl, TOJE3HbIE HMCKOMAEMbIE, TOIJIUBO, pPecypchl. TeXHOoJoTHs: XHMHYEcKas

IPOMBIIIJICHHOCTb, METAJLTYPTHUs, IIPOU3BOJICTBO CTPOUTEINIBHBIX MaTEpUaJIoB,
CEJIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, IMHIIEBAasl IMPOMBIIIJIEHHOCTh, (apMaleBTUYeCKas
IIPOMBIIIIIEHHOCT, IIPOU3BOJICTBO KOCMETHYECKHUX IIPENnapaTos, IIPOU3BOJICTBO

KOHCTPYKIIHMOHHBIX MAaTCPUAJIOB, SJICKTPOHHAA NPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTUH



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
Ne Haumenosanue Popma Komiriectso Hacos JyekTpoHHbIe (HU(PPOBBIEL)
. pa3aeyioB U TeM NPOBEACHUS KoHnTpoJbHbie IIpakTHYeckue
n/n . o0pa3oBaTeJIbHbIE PeCYPChI
NporpamMmsl 3AHATHH Beero padoThbI padoThI P Pecyp
CTtpoeHue aTOMOB. Jlexnus
Ilepromraeckuii sakoH https://resh.edu.ru/subject/29/11
1 u Ilepuoanueckas 3 /
CHCTEMA XUMHUYECKUX
anemenToB J.1.
Menneneena
CrpocHue BellecTBa. Jlekuust ¢ https://resh.edu.ru/subject/29/11
2 Mmuoroo6pasue 3JIEMEHTaMU 4 /
BEILIECTB Oecenbl
3 HMITECKIE PeaKI Jexuus 5 1 https://resh.edu.ru/subject/lesson/4
peaxt 938/start/151107/
Jlexuus ¢ https://resh.edu.ru/subject/lesson
4 MeTasuibl DJIEMEHTaMU 6 2 /3493 /start/151213/
Oecenbl
Jlexms ¢ https://resh.edu.ru/subject/lesson
5 Hemertaisl DIIEMEHTAMU 9 3 /5939/start/151320/
Oecennl
g::3:aHquCKHX . 3233{1/;;\0414 https://resh.edu.ru/subject/lesson
6 p . 2 /4960/start/151374/
OpPraHUYECKUX 3ayera
BELIECTB
7 HMIS H KUGHE Jlexnus 4 1 6 https://resh.edu.ru/subject/lesson
/3504 /start/151485/
OBIIEE KOJIMYECTBO 34
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