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1. IlnanupyeMble pe3yabTaThbl OCBOCHHS Y4eOHOr0 MpeaMeTa, Kypcea
JJMIYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3yJbTaThl OCBOCHMS TMpeaMeTa «XHMHS» OTPakaroT C(HOPMHUPOBAHHOCTH OIbBITA MO3HABATEILHONM M MPaKTHYECKON
JCATEIIbHOCTH 00YYarONIMXCs 10 pealn3aliy MPUHATHIX B OOIIECTBE [ICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaIaHCKOro BOCIIUTAHMSA:

0CO3HAHMsI 00YYAIOLIMMKCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00sI3aHHOCTEH, YBKCHHSI K 3aKOHY U IIPABOIOPSIIKY;

MPEJCTABICHHS O COIIMAILHBIX HOPMaXx U MPaBUIaX MEKITMYHOCTHBIX OTHOIICHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBLHOCTH MPHU CO3JAaHUHM YYCOHBIX MPOCKTOB, PEUICHUH y4eOHBIX W MO3HABATEIBHBIX 3ajad,
BBITIOJIHEHUU XUMHUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh W NMPUHUMATh MOTHBBI, HAMEPCHUS, JOTUKY W apryMEHThI JPYTHUX IPH aHAJIM3€ PAa3IMYHBIX BHJIOB Y4EeOHOM
JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHMS

[IEHHOCTHOI'O OTHOIIICHHS K HCTOPHYECKOMY U HAy4YHOMY HACJIEINI0 OTCUECTBEHHON XUMUU;

YB@KEHHUS K MPOLIECCY TBOPYECTBA B OOJIACTH TCOPUU M MPAKTHUECKOTO MPUMEHCHHS XHMHH, OCO3HAHHUS TOTO, YTO JOCTHIKCHHS HAYKH
€CTh PE3yJIbTAT JIUTEIbHBIX HAOIIOICHHUH, KPOITOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U IPAKTHKOB,;

HHTEpeca M MMO3HABATEIbHBIX MOTHBOB B IMOJIYYCHHH U TOCIICAYIONIEM aHaIu3e UHPOPMALUU O MEPEIOBBIX JTOCTHKCHHUIX COBPEMEHHOM
OTEYECTBEHHOMN XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

HPABCTBEHHOI'O CO3HAHUSI, STHUECKOIO MTOBEICHHS,

CITOCOOHOCTH OIICHHUBATh CUTYAIIHH, CBSI3aHHBIE c XUMHUYECKUMU ABJIICHUSMH,
Y TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICh HA MOPAJTBLHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHUE W IMOCTYIKH CBOMX TOBApHUIICH C TIO3HMIMNA HPAaBCTBEHHBIX M MPABOBBIX HOPM H OCO3HAHHE
MOCJICJICTBUI 3TUX TIOCTYIIKOB,;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHWMAaHMs IICHHOCTEH 370pOBOro M 0O€30macHOro o0pasza JKWU3HHU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBCHHOMY
(U3HYECKOMY U TICUXHYECKOMY 3I0POBbIO;

coOroieHusI MpaBuiI 0€30MaCHOTO OOPAIIEHHUS C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM KU3HU U B TPYAOBOH NEATEILHOCTH;

MOHUMAHUS [EHHOCTH IMPAaBWJI WHIUBUAYAILHOTO W KOJUICKTHMBHOTO OE30MAaCHOTO TMOBEICHHS B CUTYAIHSIX, YTPOXKAIOIIUX 3JI0POBBIO H
YKU3HU JIFOJICH;

OCO3HAHMSI MTOCIICJICTBUN M HEMTPHUSITHS BPESIHBIX MPUBBIYCK (YIIOTPEOJICHUS aJIKOTOJISI, HAPKOTHKOB, KYpEHUSI);

5) Tpy10BOro BOCIIMTAHUSA:



KOMMYHUKAaTUBHONH KOMIETEHTHOCTH B Y4€OHO-UCCIIE0BATEIBCKOM AEITEIBHOCTH, OOIIECTBEHHO MOJE3HON, TBOPUECKON U IPYTUX BUAAX
NEATEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE yYacCTUE B PELUICHUH MPAKTUYECKUX 33/1a4 COLIMAJIbHON HAIIPABIEHHOCTH (B paMKax CBOErO KJIacca, IKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YyUEHHUIO MPOQPECCHil pa3IMYHOrO poja, B TOM YHCIE HAa OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUU MO
XUMUU;

YBAXKEHHUSI K TPYAY, JTIOJAM TPyAa U pe3yJbTaTaM TPYA0BOU N€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYaJTbHOW TpaeKTopuu oOpa3zoBaHus, Oynymeld mpodeccuu U peaan3aluud COOCTBEHHBIX
’KM3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 0011IeCcTBa;

6) 3KOJI0THYECKOT0 BOCIIUTAHUS

9KOJIOTMYECKH LIETIECO00PA3HOT0 OTHOILIEHHUS K IPUPOIE, KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJIE;

MOHUMAaHMs TJI00aNbHOIO XapaKTepa 3KOJIOIMYECKUX MpoOJieM, BIMSHUS HKOHOMUYECKHUX IMPOIECCOB HAa COCTOSHUE MNPUPOJAHON U
COLIMAJIBHOW Cpebl;

OCO3HaHUS HEOOXOIMMOCTH UCIIOIB30BAHMS TOCTIKEHUH XUMHH TSI PEIICHUS BOITPOCOB PAIMOHAIBHOTO IPUPOIOTIONB30BAHNUS;

AKTUBHOTO HETIPUSTHUS JEHUCTBUM, MPUHOCAIINX BPEI OKPYKAIOMIEH MPUPOTHOW Cpeae, YMEHHsS MPOTrHO3UPOBATH HEOIArOMpUATHHIC
9KOJIOTUYECKHE MOCIEACTBUS NPEANPUHUMAEMBIX IEUCTBUI U NIPEIOTBpaLIaTh UX;

HaJU4Musl PAa3BUTOIO SKOJOTMYECKOTO MBILUIEHUS, HKOJIOTHYECKON KYJIbTYpbI, OIbITA AESITEIBbHOCTH SKOJOTMYECKOW HAIpaBICHHOCTH,
YMEHHSI PYKOBOJCTBOBATbCS MMM B IO3HABATEJbHOM, KOMMYHUKATHBHOM M COIIMAJIbBHOM IpaKTUKE, CIHOCOOHOCTH M YMEHMsI aKTHBHO
MPOTUBOCTOATH UACOJIOTUU XeMopoOuu;

7) HeHHOCTH HAYYHOT0 MO3HAHUSL:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOW MPaKTUKH;

MOHUMAaHMs CleUU(PUKN XUMUU KaK HayKH, OCO3HaHMs €€ poiau B (POPMHPOBAHUU PALMOHAIBHOIO HAYYHOTO MBIIUIEHUS, CO3/1aHUU
[IEJIOCTHOTO TPENCTaBICHUS 00 OKpY)KarolleM MHUpPE KaK O €AMHCTBE NMPHUPOJBI W YEJIOBEKa, B MO3HAHWW TMPUPOIHBIX 3aKOHOMEPHOCTEH W
pelIeHnn poOIIeM COXpaHEHUS TIPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0CO00I 3HAYMMOCTH XMUMHH JIJIsi COBPEMEHHOM IIMBUIIN3AINN: B €€ TYMAaHUCTHUECKON HANIPABICHHOCTH W BaXKHOUM POJIH B
CO3/IaHUM HOBOH 0a3bl MaTepUANBHON KYJIbTYPHI, PEIICHWH TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO Ppa3BUTHS YEIOBEYECTBA — CBHIPHEBOA,
SHEPreTUYECKON, MUIIEBON U 3KOJOTHYECKOW 0€30MaCHOCTH, B PA3BUTUM MEIULIMHBI, 00ECIIEYEHUH YCIOBUM YCHEIIHOTIO TPY/Ia U SKOJIOTMUYECKH
KOM(DOPTHOM JKU3HU KaXJ10TO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOW T'PAaMOTHOCTH: MOHMMAHMSI CYITHOCTH METOOB MO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCIIOJIb30BaTh MOJy4YaeMble 3HAHUS IS aHaIM3a U OOBSCHEHUS SBJICHUN OKPYKAIOLIEro MHpAa U MPOUCXOASAIIUX B HEM M3MEHEHUH, YMEHUS
nenath 000CHOBAHHBIE 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIIUXCS JAHHBIX C LEJbIO MOTYyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEITEHO MCTIOIh30BaTh XUMUYECKUE 3HAHUS TS PEIICHUs MMPOOJIeM B pealbHBIX )KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIBCKOMN AESTEIBHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HETPEPhIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHUI MO XMMHUU B
COOTBETCTBUU C KUIHEHHBIMH MOTPEOHOCTIAMU;

MHTEpeca K 0COOCHHOCTSIM TPYAa B Pa3INYHbIX cepax npodeccuoHanbHON 1esTeIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATDI

MertamnpeaMeTHBIE pe3yJIbTaThl OCBOCHUS yUeOHOT 0 MpeaMeTa « XUMUs» Ha YPOBHE CPeIHEro 00Iero oopa3oBaHus BKIIOYAIOT:

3HaYMMble i1 (OPMHUPOBAHUS MUPOBO33PEHHS OOYYAIOIIUXCA MEXKIUCHHUIUIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHAYYHbIE MOHSTHUS,
OTpakKalolue LEIOCTHOCTh HAYYHOM KapTUHBI MUpa U CIEHU(PHUKY METONOB MO3HAHHWS, UCIOJIB3yeMbIX B €CTECTBEHHBIX HayKax (Marepwus,
BELLECTBO, JHEPIUs, SBJICHME, MPOLIECC, CUCTEMAa, HAay4HbId (DAaKT, NPUHLKI, TUIIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, HCCIIEJOBaHUE,
HaOJII0IeHNEe, U3MEPEHHE, IKCIIEPUMEHT U JPYTHE);

YHUBEpCAIbHBIE yueOHBbIC [EWUCTBUs (TMO3HABATEIbHBIE, KOMMYHHUKATHBHBIC, PETYJISITHBHBIE), oOecrneunBarommue (GpopmMupoBaHue
(YHKIIMOHAIEHON TPAMOTHOCTH M COLIMATBLHOM KOMITETEHIINHA 00YJarOIINXCS;

CIIOCOOHOCTh O0YYarOMIMXCS MCIOIh30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS M YHHUBEPCAIbHBIE YICOHBIC
JCVCTBUS B TO3HABATEIIBHOM U COLIMAIBHOM MPAKTHKE.

MertanpeameTHble  pe3yibTaTbl OTPa)KalOT OBJIAJIEHUE YHUBEPCAJIbHBIMU Y4YEOHBIMH IO3HABATEJIbHBIMM, KOMMYHHUKAaTHUBHBIMU U
PEryJISITUBHBIMU JEHCTBUSAMU.

OgiajeHne YHHBEPCAIbHBIMH Y4eOHBIMU MO3HABATEIbHBIMH 1€ CTBUAMM:

1) 6a30BbIe JJOTHUYECKHE TeHCTBUSI:

CaMOCTOSITENIBHO (POPMYIIUPOBATH U AKTYAITM3UPOBATH MTPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPEACIATh IENU JEATENbHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPUH WX JOCTH)KCHHS, COOTHOCUTH PE3YJIbTAThl ACSITEIBHOCTH C
MTOCTABIICHHBIMH IIEIISIMU;

MCIIOJIb30BaTh MPH OCBOCHUY 3HAHWUN MPHUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIJCISITH XapaKTEPHbBIC IPU3HAKY TOHSITHIA U yCTAHABIINBATH UX
B3aMMOCBSI3b, HCIIOIH30BATh COOTBETCTBYIOIINE MOHATHS 711 OOBSICHEHUS OTACIBHBIX (DAaKTOB U SBIICHUH;

BBIOMpATh OCHOBAHUS U KPUTEPUU JJIsl KJIACCU(UKALIMN BEIIECTB U XUMUYECKUX PEaKIui;

yCTaHaBIMBATh IPUUNHHO-CIICCTBEHHBIE CBSA3H MEK/Y N3YUaeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMUECKHE paCCyKICHUS (MHAYKTHBHbIEC, NEAYKTUBHbIC, MO aHAJIOTUM), BBISBISATH 3aKOHOMEPHOCTH W IPOTUBOPEUHUS B
paccMaTpuBaeMbIX SIBJICHUSAX, POPMYIMPOBATH BBIBOJIbI U 3aKIIOUCHHUS;

MPUMEHITh B TPOIECCe MO3HAHUS, HCIOJb3yeMble B XWMHU CHMBOJUYECKHE (3HAKOBBIE) MOJETH, MPEOOpPa3OBBIBATH MOJICIHHBIE
MPEICTAaBICHUS — XUMHUYECKAN 3HAK (CHMBOJI) DJIEMEHTa, XUMHUYecKas (opMyIa, YypaBHECHHE XUMUYECKON PEaKIMN — MPH PEUICHUH y4eOHBIX
MO3HABATEIBHBIX M TMPAKTUYCCKUX 3a]a4y, MPUMEHSITh Ha3BAaHHBIC MOJCIBHBIC TPEACTABICHUS IS BBISBICHHS XapaKTCPHBIX MPH3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMHUECKHUX PEAKITHH.

2) 0a30BbI€e HCCJIEA0BATEIbCKHE TeCTBUA:

BJIa/IETh OCHOBAMM METO/IOB HAyUYHOT'O MO3HAHMSI BEIIECTB U XUMUYECKUX PEaAKIIHIA;



dbopMynaHpoBaTh IENM M 3aJaud MCCIEIOBAHMSA, HCIIOJIB30BaTh IMOCTABICHHbIE M CAMOCTOSTENBHO C(HOPMYIMPOBAHHBIE BOIPOCH B
KayecTBEe MHCTPYMEHTA IMO3HAHUS U OCHOBBI 1711 (POPMHUPOBAHMS THUIIOTE3BI MO MTPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJIQJIETh HABBIKAMU CAMOCTOSITEIIBHOTO TIJIAHUPOBAHUS W TIPOBENEHUS YYCHHYECKHX OJKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS
HAO0JII0/1aTh 32 XOJIOM MPOIIECCa, CAMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3ynbTar, (GOopMyIUpoBaTh 00OOIIEHUS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YIbTATOB UCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJIETaHHON padoTe;

MpUOOpPETaTh OMBIT YYEHUYECKOW HCCIEeNOBATENbCKOM M MPOEKTHOW MACSTENbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIBHOMY MTOMCKY METOOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOI0B MIO3HAHHUS.

3) padora ¢ unpopmanmei:

OPHEHTHUPOBATHCS B PA3NUYHBIX MCTOYHHKAX HH(OpManuy (Hay4yHO-TIOMYJISIpHAs JIUTEpaTypa XMMUYECKOTO COJEpKaHHs, CIPaBOYHBIE
nocobusi, pecypcsl VHTepHeTa), aHamU3UpoOBaTh HH(DOPMALUIO PA3NUYHBIX BHUIOB M (HOpM MpencTaBIEHHs, KPUTHYECKHU OIICHHUBATH €&
JOCTOBEPHOCTH U HEMPOTUBOPEUHBOCTH;

dbopMyIHpOBaTh 3aMpoChl M MPUMEHSTH Pa3IUYHbIE METOABI NpPU TMOHMCKE U O0TOOpe MH(pOpMANMUU, HEOOXOIUMOW IS BBIIOJHEHUS
y4eOHBIX 3a71a4 ONPEEIEHHOTO TUTIA;

MPUOOPETATH OIBIT UCIIOIH30BAHUSI MHPOPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA U PA3TMYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITENIBHO BBIOMpATh ONTUMAIBHYIO (OpMy TpeAcTaBiIeHHS HHPOpPMAIUHU (CXeMBbl, TpaduKu, AMATPaMMbl, TaOIUIBI, PUCYHKH H
Jpyrue);

WCIOJIb30BATh HAYUHBIN SI3bIK B KAUECTBE CPEACTBA MPHU padoTe ¢ XUMUYECKO MHPOpMAaLUeii: MPUMEHATh MEXIpeAMETHbIE ((pu3ndecKue
U MaTeMaTHYECKUe) 3HAKH U CUMBOJIBI, POPMYIIbI, a0OpeBHATypbl, HOMEHKIIATYPY:;

UCTIOJIh30BATh U MPEOOPa30BhIBATH 3HAKOBO-CUMBOJINYECKHIE CPEICTBA HATIISTHOCTH.

OgiajeHne yHHBEPCAIbHBIMIH KOMMYHHUKATHBHBIMM 1€ CTBUSIMU:

3aJ1aBaTh BOIPOCHI 1o CYILLECTBY o0cyx1aeMoit TEMBI B xoJ1e Jaora
W/WJIM TUCKYCCUH, BBICKA3bIBATh UJIEH, POPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIHHO BBITIOJIHEHHUS MTPEITIOKEHHON 3a/1a4H;

BBICTYIIATh C TIPE3CHTAIMEH PE3YIHTATOB TTO3HABATEIIBHOMN JACSITETLHOCTH, MTOJYIEHHBIX CAMOCTOSATEIHHO UM COBMECTHO CO CBEPCTHUKAMU
MIPY BBIMTOTHECHUH XUMUYECKOTO IKCIIEPUMEHTA, MMPAKTUIECKON pabOTHI IO MCCIEAOBAHUIO CBOMCTB M3y9aeMbIX BEIIECTB, pEaTH3aIi y4eOHOTO
MPOEKTa u dbopmynupoBaTh BBIBOJIBI
10 pe3yJibTaTaM MPOBEIEHHBIX UCCIEIOBAHUM IMyTEM COIJIacOBaHUs MO3UIMI B X0/1€ 00CYX/IeHNsI 1 0OMEHa MHEHUSIMHU.

OBi1ajieHne YHHBEPCAJIbHBIMHI PeryasTHBHBIMU /I CTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATENIBHYIO JESATEIIbHOCTh, ONpPEaess e€ elu U 3aJa4u, KOHTPOJIUPOBATh U
0 Mepe HEOOXOTUMOCTH KOPPEKTHPOBATh NpelaraéMblii aqrOpUTM JIEWCTBUN NpPH BBITOJHEHWU YYEOHBIX M MCCIEAOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3 (HEeKTUBHBIN CITOCOO UX PelIeHUs ¢ YUYETOM MOJIYyYeHUS HOBBIX 3HAaHUN O BEIIECTBAX U XUMHUYECKUX PEaKIIHIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JIEATETLHOCTA HA OCHOBE CaMOaHaN3a U CAaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATHI



[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHuyecKas XuMUs» OTPaKkaroT:

c(OPMHPOBAHHOCTh TPEJCTABICHUA O XMMHUYECKOH COCTaBISIONICH E€CTeCTBEHHO-HAYYHON KapTUHBI MHpa, POJM XUMHUHU B TO3HAHUU
SBIICHUI TPHUPOJBI, B (JOPMUPOBAHUU MBILIUICHUS U KYJIbTYpbl JHYHOCTH, €€ (PYHKUIMOHAJIHHONH I'PaMOTHOCTH, HEOOXOJUMOMN Ui PeIIeHHs
MPAKTUYECKHUX 33]1a4 U SKOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM CPEIE;

BJIQJICHUE CUCTEMOW XMMUYECKUX 3HAHMM, KOTOpask BKIIOYAET: OCHOBOMOJATAIOIINE MOHITHS (XMMHUYECKHIA JI€MEHT, aTOM, AJIEKTPOHHAs
000JI0YKa aTroma, MOJIEeKYyJia, BaJEHTHOCTb, O3JEKTPOOTPULATEIIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas W
COKpaléHHas), MOJb, MOJIIpHAsi Macca, MOJIAPHBIM OOBEM, YTIEpOAHBIN CKeNeT, (YHKIMOHAIbHAs TPYIIA, paauKall, U30MEpHs, U30MEPHI,
TOMOJIOTHYECKUN PpsJl, TOMOJIOTH, YTJIEBOAOPOABI, KHCIOPOJ U Aa30TCOIEpKallhe COSAMHEHHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMHEHUS); TEOPUHU U 3aKOHBI (TEOpPHs CTPOCHUS OpraHnyeckux Beuiects A. M. ByTiepoBa, 3aKOH COXpaHEHHUsI MaCChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJHMYECKUN SI3bIK XMMHHU; MHPOBO33PEHUYECKHE 3HAHMSA, JIe)KAI[HEe B OCHOBE MOHUMAaHHS MPUYMHHOCTH H
CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOIOTHYEeCKHe CBEICHHS O CBOWCTBAX, COCTAaBE, MOJyUYEHUH U O€30MacHOM MCIOIb30BAHNN BAKHEHIIINX
OpPTaHUYECKHX BEIIECTB B OBITY U MPAKTUYECKOHN JEATEIbHOCTH YeJI0BEKa;

c(OPMHUPOBAHHOCTh YMEHHUW BBISBISITH XapaKTepHbIE MPHU3HAKA TOHSTHH, YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOIINE MOHSATHUS MPU OMIMCAHUH COCTaBa, CTPOCHUS U MPEBPAICHU OPTaHUIECKUX COCTUHEHUH;

c(OpPMUPOBAHHOCTh YMEHHMI HCIIOJIb30BATh XMMHUYECKYI0 CHMBOJIUKY /IS COCTABIICHUS MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOIA,
COKpAaIIEHHOM) (GOPMYJT OPTAHUYECKUX BEIIECTB M yPABHEHUH XUMUYECKHUX PEAKIU, M3TOTaBINBATh MOJAEIN MOJIEKYJI OPraHMYECKUX BEIIECTB
IUTSL WITFOCTPAIMH UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh NPUHAIICKHOCTh HM3YyYEHHBIX OPraHMYECKHX BEIIECTB MO MX COCTaBYy M CTPOCHHUIO K
OIpeIeIEHHOMY KJIaccy/TpyIiie CoOequHeHNH (YTIIeBOA0POAbI, KUCIOPOI U a30TCOAEPIKALINE COSAUHEHHS, BBICOKOMOJIEKYIISIPHBIE COSIMHEHUS),
JaBaTh UM Ha3BaHus 1o cuctemarnyeckoil HomeHkiatype (IUPAC), a Taxke mpUBOJIUTH TPUBUAIbHBbIE Ha3BaHUS OTIEJIBHBIX OPraHMYECKHUX
BELIECTB (ITWJICH, MPOMWIECH, aleTHIECH, dTUJICHTIUKOb, TJIMUEPHH, (eHOJ, (popMalbAeruj, alueTalbJerul, MypaBbuHas KHUCJIOTa, YKCyCHas
KHCJIOTa, OJIEMHOBAask KUCJIOTA, CTEApUHOBAsk KUCIIOTa, TIII0K03a, PPyKTO3a, KpaxMal, [eJIT0J103a, TIIULUH);

c(hOpMUPOBAHHOCTH YMEHHSI ONIPEICISTh BUIBI XUMUYECKOM CBSI3U B OPTaHUYECKUX COCTMHECHUSX (OJMHAPHBIC W KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUSI TPUMEHSTH TOJOXKEHUS TEOPUM CTPOCHHs opraHumdeckmx BemectB A. M. bytiepoBa mis oObsicHeHUS
3aBHCHMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MACChI BEIIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepH30BaTh COCTaB, CTPOEHHUE, (U3MUECKHE U XMMHUYECKHE CBOMCTBA TUIMYHBIX IpeICTaBUTENEH
Pa3IMYHBIX KJIACCOB OPTaHWYECKUX BELIECTB (METaH, 3TaH, ITUJIEH, IPOIWJIEH, alleTuiieH, OyTaauen-1,3, metundyraauen-1,3, 6eH30I1, METaHOII,
ATaHOJI, YTUJICHTJIUKOJb, TJIMLEPUH, (DEHOJI, alleTaIbJAeTH, MypaBbUHAs U YKCYCHasl KHCIIOTBI, IIIFOK03a, KpaxMall, IeJIII0J103a, aMUHOYKCYCHAs
KHCJIOTa), WLTIOCTPUPOBATH I'€HETUUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHHMSIMH COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIUN C MCIHOJIb30BaHUEM
CTPYKTYPHBIX (hopMyT;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HMCTOYHHUKH YTIIEBOJOPOTHOTO CHIpbi (HE(PTh, MPHUPOJHBIN Ta3, Yroib), CIOCOOBI HUX
nepepadOTKH U MPAKTUIECKOE TPUMEHEHHE MPOTyKTOB MepepaboTKH;



c(OPMHPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHHS MO0 XMMHUYECKUM ypaBHEHHUSM (Macchl, 00bEMa, KOJTUYECTBA MCXOJHOTO BEIIEeCTBA
190031 MPOAYKTa peaxIuu o W3BECTHBIM macce, 00BEMY, KOJINYECTBY OJTHOTO u3 MCXOJIHBIX BEIIIECTB
WIN IPOAYKTOB PEAKIIIH);

c(hOpMUPOBAHHOCTh YMEHMH BIAJETh CHUCTEMON 3HAHWKA 00 OCHOBHBIX METOJAaX HAYyYHOTO TMO3HAHMS, WCIIOJIB3YEMBIX B XUMHUU TpPHU
M3YYCHHUH BEIIECTB U XUMUYECKUX SIBJICHUH (HaOII0ACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJCIIMPOBAHKE), UCIIOJIb30BATh CHCTEMHBIE XUMUYECKHE
3HAHUS [T IPUHATHUS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBI3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHHUH COOJIIO/IaTh TMpaBUjIa TOJIB30BAHMS XHUMHYECKOW IOCYIOM W JTabopaTOpHBIM OOOpYIOBAaHHEM, a TaKXKe
npaBuja oOpalieHus ¢ BeIeCTBaMU B COOTBETCTBUH C MHCTPYKIMSAMU IO BHITMOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUI MJIAHUPOBATH M BBINOJHATH XUMHUYECKUN SKCIEPUMEHT (IPEeBpAIICHUs OPraHHYECKUX BEIIECTB IpHU
HarpeBaHWM, MOJYYEHHE OSTHJIEHA M HU3yYeHHE €ro CBOWCTB, KA4eCTBEHHBbIE PEAKIIMM OPraHMYECKUX BEIIECTB, JIEHATypauus OENKOB MpH
HarpeBaHMH, [[BETHbIC pEaKMi OEIKOB) B COOTBETCTBUU C MPABUIIAMU TEXHUKU O€30MACHOCTH MPHU OOpAaIIEHUH C BEIIECTBAMU H TaOOPaTOPHBIM
00OpyJIOBaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO HJKCIEpUMEHTa B (OpME 3aluCH YpaBHEHUI COOTBETCTBYIOIIMX pPEAKIHHA |
(hopMyIHpOBaTh BHIBOIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUU KPUTHYECKH aHAJIM3UPOBATH XMMHUYECKYIO MH(OPMAIHIO, MOTYyYaeMyl0 W3 pPa3HbIX UCTOYHHKOB (CpEeACTBa
MaccoBoii nHpopmanyu, MHTEpHET U IpyTUX);

c(hOpMHUPOBAHHOCTH YMEHHUH COOIIOAATh MPAaBHIIAa SKOJIOTHIECKH EIeCO00Pa3HOT0 MOBEICHUS B OBITY M TPYAOBOM JIESTEIBHOCTH B HEISAX
COXpPaHEHHSI CBOETO 3/I0POBbSl I OKPYXKAIOIIEH MPUPOTHON Cpelbl, OCO3HABATh OMACHOCTh BO3ACWCTBUS HA KUBBIE OPTaHU3MBI ONpEIeTEHHBIX
OpPraHUYeCKHUX BEIIECTB, MOHUMas cMbIch nokazatens [1JIK, moscHATh Ha mpuMepax CrocoObl YMEHBUICHUS U MPEIOTBPAIEHUS] UX BPEIHOTO
BO3/CHCTBUS HA OPTaHU3M YEIIOBEKa;

Ui O0y4aroluXcsl ¢ OrpPaHWYEHHBIMH BO3MOYKHOCTSMHM 3[0POBBSI: YMEHHUE MPUMEHSATh 3HaHHMS 00 OCHOBHBIX JOCTYIHBIX METOJax
MO3HAHUS BEIIECTB U XMMHUYECKUX SIBIICHUM;

JUTS CJIETIBIX U CITA0OBHIANIINX OOYYAIOIINXCS: YMEHUE HCIIOIh30BaTh Pelbe(pHO-TOUCUHYIO crucTeMy o0o3HaueHuit JI. bpaitns misa 3anvcu
XUMHYECKHX (HOpMyI.

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «O0mmas 1 HeOpraHWu4decKas XUMHUS OTPAKAIOT:

c(OPMHUPOBAHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTABJISIOUICH €CTECTBEHHO-HAy4YHOM KapTUHBI MUpPA, POJIM XUMUU B MO3HAHUU
SIBJIGHUN MPUPOABI, B (OPMUPOBAHUN MBIIICHUS U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAIBHONW I'PaMOTHOCTH, HEOOXOIMMOM AJis pelieHus
MPAKTUYECKHUX 33J1a4 U SKOJIOTMYECKH 0O0CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM CpPE/IE;

BJIQJICHHE CUCTEMON XMMHUYECKUX 3HaHUI, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOUINE TOHIATHS (XUMUYECKUN 3JI€MEHT, aTOM, U30TOIl, S-, -,
d- aeKTpoHHBIC OPOUTAIM ATOMOB, MOH, MOJICKYJa, MOJIb, MOJIIPHBIH 00BEM, BAIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTCIICHh OKHUCIICHUS,
XUMUYECKasi CBsI3b (KOBAJICHTHAs, MOHHAs, METAJNIMYECKasi, BOJOPOHAs), KPUCTAIUIMYECKAs] PEIETKA, TUIIBI XUMUYECKUX PEeaKIUii, pacTBOp,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, JIEKTPOIUTHUECKAS AUCCOLMALINS, OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIINU, XUMUYECKOE



pPaBHOBECHE); TEOPUU M 3aKOHBI (TEOPHS BJIEKTPOJUTUYECKOW AMCCOLMalMM, nepuoauueckuil 3akon JI. M. MenneneeBa, 3aKOH COXpaHEHHs
Macchl BEHIECTB, 3aKOH COXPAHEHHUSI W MPEBPAICHUS SHEPTUU MPU XMMHUYECKUX PEaAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIS)KAIFE B OCHOBE TIOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHHUH, (PAKTOJOTUIECCKUE CBEIACHHUSI
0 CBOMCTBAX, COCTaBe, MOJYYEHUU U OE30MTaCHOM UCITOJIb30BAHUH BOXKHEHIIIMX HEOPTaHUUECKUX BEIIECTB B OBITY M MIPAKTUYECKOMN JACATEITLHOCTH
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHH BBISBJISATh XapaKTEpPHBbIC TMPU3HAKKA TOHSATHH, YCTAaHABIMBATH WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHUS MPU OMMCAHUM HEOPTaHUUYECKUX BEIIECTB U UX MPEBPAICHUN;

c(OpPMUPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY IJISi COCTaBJICHHS (DOPMYJ BEIIECTB W YpPaBHEHUH XUMHUYCCKUX
peakuuii, cucremarnueckyro HoMeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUA OTACIbHBIX HEOPraHUYECKHMX BEIIECTB (yrapHbId ras,
YTJIEKHUCIIBIN Ta3, aMMHUaK, raiméHas u3BecTb, HeraléHas U3BeCTh, IUThEBas COja, MUPUT U JPYTHUe);

c(hOpMUPOBAHHOCTh YMEHUU OMNpPENEsATh BAJICHTHOCTh W CTENEHb OKHCICHHS XMMHUUYECKHX JJIEMEHTOB B COCAMHEHHUSX Pa3IMYHOTO
COCTaBa, BUJl XMMUYECKOW CBSI3M (KOBaJE€HTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAS) B COCAMHEHUSX, THUI KPUCTAJUTMUYECKOW PpEIETKH
KOHKPETHOTO BeEIIecTBa (aTOMHas, MOJICKYJsApHas, WOHHAs, METaJUIMYecKas), XapaKTep cpelbl B BOJHBIX pPacTBOpax HEOPraHUYCCKHUX
COCIMHCHUI;

c(hopMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MMPUHAIC)KHOCTh HEOPTAHMYECKHX BEIIECTB 110 UX COCTABY K ONMpeeIEHHOMY KiacCy/Tpymime
COCTMHEHUH (MPOCTHIC BEIIECTBA — METAJIIBI K HEMETAILIBI, OKCHJIBI, OCHOBAHUS, KUCIIOTHI, aM(DOTEPHBIC THIPOKCHIBI, COJIH ),

c(hOpMUPOBAHHOCTh YMEHUW paCKphIBaTh CMBICH nepuoauyeckoro 3akoHa J[. . MenaeneeBa u  JEeMOHCTpUpPOBATH  €ro
CHUCTEMATU3UPYIOILYI0, OOBSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHUE AaTOMOB XMMHYECKUX 3JIeMeHTOB 1—4 mepuonoB llepuoanueckoi
CHCTeMbl XUMHUYeCKuX deMenToB JI. M. MenmeneeBa, MCMONB3ysl MOHATHSA «S-, P-, 0-3JIEKTPOHHBIC OPOMTAIHY, «IHEPIETUUCCKHE YPOBHHY,
OOBSACHITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCIMHEHUM 1o nepuoaam u rpynmnam [lepuoandeckoit cucteMbl
xuMu4deckux 3neMeHToB 1. . Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh (OMHICHIBATH) OOIINE XUMUIECKHE CBOMCTBA HEOPTAaHUYECKUX BEIIECTB PA3TMUHBIX KIIACCOB,
MOATBEPXK/IaTh CYIIECTBOBAHUE T€HETHMYECKOM CBSI3U MEXAY HEOPraHMYEeCKMMHU BEHIECTBAMHM C TMOMOIIBIO YPaBHEHUU COOTBETCTBYIOLIUX
XAMUYECKHAX PEAKIINH;

c(hOpMUPOBAHHOCTh YMEHHMS KJIACCU(UIIMPOBATH XUMHUYECKHE PEAKIIUU MO Pa3IMYHBIM NpHU3HAKaM (YUCITy M COCTaBY pearupyromux
BEILIECTB, TEIIOBOMY 3P HEKTY peakiiu, U3MEHEHHUIO CTENICHEH OKUCIICHUS SJIEMEHTOB, 0OPAaTUMOCTH PEAKIIUU, YUACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBIIATh YPAaBHCHUS PEAKIIUN Pa3IUYHBIX THIIOB, MOJHBIC U COKPAIEHHBIC YPABHEHUS PEAKIIUA MOHHOTO
oOMEHa, YYUTBIBasl yCIOBUSI, IPYU KOTOPBIX ITH PEAKIIUU UAYT IO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJUTH PEAKIIUU, TOATBEP)KIAOIINE KAueCTBEHHBIM COCTaB PA3JUYHBIX HEOPTaHWYECKHUX BEIIECTB,
pacro3HaBaTh OMBITHBIM TyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEILECTB;



c(OPMHPOBAHHOCTb YMEHHUH pPAacCKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLIUN IOCPEACTBOM COCTABIICHUS
AJEKTPOHHOTO OalaHca ITUX PeaKLuil;

c(OPMUPOBAHHOCTh YMEHHUU OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM pEakLUU OT pPa3iIndHbIX (PAaKTOPOB; XapaKTep CMELICHMS
XUMHYECKOTO PAaBHOBECHSI B 3aBUCMMOCTH OT BHeIIHero Bo3aeicTBus (mpunuui Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPU30BATh XUMUIECKHE TPOIECCHI, JIEIKAIINE B OCHOBE MPOMBIIIICHHOTO MOJIYY€HUSI CEPHOM KUCIIOTHI,
aMMHuakKa, a Takke C(HOpMHPOBAHHOCTH NpEICTaBICHWM 00 OOMMX HAYYHBIX MPHUHIMIAX M HKOJOTMYECKHUX IMpoOIeMax XHUMHUYECKOTO
IIPOU3BOJCTBA;

c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH BBIYMCIEHUS C HUCIIOJIB30BAHUEM IOHATHUS «MaccoBasi JI0Ji1 BELIECTBA B PACTBOPE», OOBEMHBIX
OTHOIICHHI Ta30B MPU XUMHUYECKUX PEaKLHUAX, MACChI BEIIECTBA WIH 00BhEMA Ta30B MO U3BECTHOMY KOJHUYECTBY BEILECTBA, Macce MU 00bEMY
OJTHOTO M3 yYaCTBYIOLIUX B PEAKIIMU BEIIECTB, TEIJIOBOTO (P (eKTa peakiii Ha OCHOBE 3aKOHOB COXPAHEHUSI MAcCChl BELIECTB, MPEBPALLCHHS U
COXpaHEHUsl SHEPIUH;

c(OpPMUPOBAHHOCTh YMEHHUH COOJII0/IaTh MpaBUjIa IOJIB30BAHMS XMUMHUYECKOM IMOCYNOM W J1abopaTOpHBIM OOOpYAOBAaHHUEM, A TaKXKe
MpaBmiIa 0OpaIIeHNs C BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIMSIMU 110 BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OTIBITOB;

c(OpPMHUPOBAHHOCTh YMEHUH TJIAHUPOBATH W BBIMIOJIHATh XUMUYECKUN IKCIIEPUMEHT (Pa3lIoKeHHE MEePOKCHIa BOAOPOJA B MPUCYTCTBUH
KaTaJan3aTopa, ONpeaesieHne CPeIbl PACTBOPOB BEIIECTB C TIOMOMIbIO YHHBEPCATHLHOTO HHANKATOPA, BIUSHUE PA3INYHBIX ()aKTOPOB HA CKOPOCTH
XUMHYECKON pEeaklid, Peakiui MOHHOTO OOMEHa, KaYeCTBEHHBIC PEaKIMH Ha Cyib(aT-, KapOOHAT- W XJIOPHUA-aHUOHBI, HA KATHOH aMMOHWUS,
pellIeHrne SKCIEPUMEHTaIbHBIX 3a1ay 1o temMaMm «Mertamib» U «HemeTtannae») B COOTBETCTBUM C MpPaBUJIAMU TEXHUKHU O€30MACHOCTH MpPHU
oOpallleHuH ¢ BeLIeCTBaMU U JaOOPAaTOpPHBIM OOOPYIAOBAHHMEM, IMPEACTABIATH PE3YJIbTAThl XMMHUYECKOIO S3KCIEpUMEHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLIMX PEaKUi 1 (OPMYJIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATH XMMHYECKYIO MH(OpMAIHIO, MOTYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB (CpeacTBa
MaccoBOW KOMMYyHHUKauuu, THTepHEeT 1 1pyrux);

c(hOpMHUPOBAHHOCTH YMEHUI COOIIOAATh MPaBHJIa SKOJIOTHIECKH IEIeCO00Pa3HOTO TTOBEICHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LIETISX
COXPAaHEHUS CBOETO 30POBbS M OKPYKAIOIIEH MPUPOJAHON CPEAbl, OCO3HABATH OMACHOCTH BO3JICHCTBUS HA KUBBIE OPTaHU3MBbI ONPEICIEHHBIX
BEIIECTB, MOHMMas cMbica nokazatens [1/IK, moscHATh Ha mpuMepax CrocoObl YMEHBIIICHUS M MPEIOTBPAIICHUSI MX BPEIHOTO BO3/ICHCTBHS HA
OpraHU3M YEJIOBEKA;

U1 O0y4aroluXcsl ¢ OrPAaHWYEHHBIMH BO3MOYKHOCTSMM 3J0POBBSI: YMEHHUE MPUMEHSATh 3HaHMS 00 OCHOBHBIX JOCTYIHBIX METOJax
ITO3HAHMS BEUIECTB U XMMUYECKUX SIBJIICHUH;

JUIS CJIETIBIX U CIA0OBHUIALIMX OOYYAIOIIMXCS: YMEHUE UCIIONIb30BaTh pelbe(ppHO-TOUCUHYIO cucTeMy o0o3Hauenuit JI. bpaitng mis 3anucu
XUMUYECKHUX (HOPMYIL.

2. Copnep:xaHue y4e0HOI0 mpeMeTa, Kypca
OPTAHUYECKASA XUMUSA
TeopeTu4yecKue 0CHOBbI OPraHMYeCKOM XMMHUU



IIpenmer OpraHUYEeCKOU XUMUH: eé BO3HMKHOBEHHE, pazBuTHE u 3Ha4YCHUE
B MOJYYEHUU HOBBIX BEIECTB M MaTepuaioB. Teopus cTpoeHus opraHumyeckux coenuHeHudl A. M. bytiepoBa, €€ OCHOBHbIE MOJIOKEHUS.
CtpykTypHble popMyInbl opranndeckux BemiecTB. ['omomnorus, uzomepus. XuMHUYECKasi CBA3b B OPraHUYECKUX COCIWHEHHSIX — OJMHAPHBIC U
KpaTHBIE CBS3H.

[IpencraBnenne o KiIacCH(PUKAMK OpPraHMYECKUX BemecTB. HoMeHknarypa OpraHMYeCKHMX COCINWHEHHH (CUCTeMaThyeckas) |
TPUBUAJIbHBIEC HA3BAaHUS BAXKHEUIINX MTPEACTABUTENEH KJIACCOB OPraHUYECKHUX BEILIECTB.

OKCHEepUMEHTAIbHbIE METOJbl WM3YYEHHUS BENIECTB M MX MPEBPAICHUN: O3HAKOMJICHHE C OOpa3laMu OpPraHWYEeCKUX BEIIECTB M
MaTepualaMd Ha WX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ] OpPraHHMYECKUX BeLIeCTB, HAOIIOACHHWE M OMUCAHWE JAEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPALLEHUIO OPIraHUYECKHUX BEIIECTB IIPU HArpeBaHUU (IJIaBJIEHUE, OOYIJIMBaHUE U TOPEHHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKUH psiA. MeTaH U 3TaH — NpOoCTENIINe MPEeICTaBUTENH ATKAHOB: (PU3NUECKUE U XUMUYECKUE
CBOMCTBa (peakluy 3aMELICHUs U TOPEHUs ), HAXOKJEHUE B PUPOJE, OTYUEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKHH psiA. DTUJICH W NPONWICH — MPOCTEUIINE TMPEACTABUTENN aTKEHOB: (hM3MUECKHE U
XUMHYECKHE CBOMCTBA (peaKINy THAPUPOBAHMS, TAIOTCHUPOBAHMS, THAPATAIINH, OKUCICHHS U MMOJMMEPU3AIINN ), TIOTyYEHUE U TPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u metunOyraaueH-1,3: ctpoeHne, BaXKHEHIITHE XMMUYECKHAE CBOMCTBA (peakius monumepu3anun). [Tomydenue
CUHTETUYECKOI'0 KayuyKa U PE3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETUIIEH — IPOCTENIINI PeACTaBUTENb aIKUHOB: COCTaB, CTPOEHHUE,
¢u3nyeckre U XMMUYECKHUE CBOIMCTBA (peakluu THIPUPOBAHUS, TaJJOTEHUPOBAHUS, TUIPATALIUN, TOPEHHUSI ), IOJyUYEHUE U IPUMEHEHUE.

Apenbl. beH3on: cocraB, cTpoeHue, (GU3MUECKHE U XMMHYECKHE CBOMCTBA (pEakLMU raJIOTEHUPOBAHMSI U HUTPOBAHHUSA), MOJyYEHUE U
npUMeHeHue. 1onyon: cocmas, cmpoenue, Quauyeckue u XUMudeckue ceoucmea (peakyuu 2aio2eHupo8aHus U HUMpOBAHUs), NOLyYyeHue U
npumenerue. TOKCUYHOCTb apEHOB. [ 'eHeTHUYEeCKas CBA3b MEXy YIJIEBOJIOPOJAMHU, TPUHAUIEKAIINMHU K PAa3JIMYHbIM KJIACCAM.

[Tpuponnbie MCTOYHWKH YriieBOAoponoB. I[Ipupomnsiii ra3 m momyTtHble HedTsHbIe Ta3bl. Hedth m e€ mpoumcxoxaeHue. CrocoOb!
nepepadoTKu HeTH: MEPETOHKA, KPEKUHT (TEPMUYECKHUI, KaTaTUTHYeCKhii), mupoin3. [IpoaykTel mepepaboTku HedTH, WX NPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B ObITY. KaMEHHBIH yroib U MPOIyKTHI €ro epepadOTKH.

OKCHepUMEHTAIbHBIC METOIbI M3YYCHHS BEIECTB M WX MPEBPAIICHUN: O3HAKOMJICHHE C O0pa3lamMH IIacTMacC, Kay9yKOB W PE3HHBI,
kotekinu «Hedtb» n «Yroab», MoaenupoBaHUEe MOJIEKYN YTIJIEBOJOPOAOB M TaJOT€HONPOU3BOIAHBIX, MPOBEJCHUE IPAKTUYECKONW pPabOTHI:
MTOJIyYEHHUE ITUIIEHA U U3YUYEHHE €r0 CBOMCTB.

PacuérHble 3aaum.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakiMu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEUIECTBA WM NPOJYKTa peakUuu IO
U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB MM MPOIYKTOB PEAKIIUH).

Kucnopoacoaep:kamnue oprann4eckue coeIMHEHUs




[IpenenvHble OAHOATOMHBIE CIUPTHL. METAaHON W 3TaHOI: CTPOEHHE, (PU3NYECKHEe M XMMHUYECKHe CBOWCTBA (PEaklUUU C aKTHMBHBIMU
MeTajljlaMH, rajJoreHOBOJOpOIaMHU, TOPEHHE), MPUMEHEeHUe. BoiopoaHble CBA3M MEXAy MOJIEKylIaMH cnupToB. JlelicTBre MeTaHOoJa U 3TaHoJIa
Ha OPraHMU3M YEeJIOBEKa.

MHoOroaToOMHbBIE CHHUPTHL. ODTUICHTIUKONb W TJIMIEPUH: CTpOCHHE, (PU3MYECKHMEe M XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO
[IEJIOYHBIMU METaJJIaMU, Ka4eCTBEHHAsl PeaKIlMs Ha MHOTOATOMHBIE crUpThl). JleiicTBre Ha opraHu3M udenoBeka. [IpumeHeHue rimuepuHa u
STUJIEHTJIUKOJIA.

deHon: cTpoeHHE MOJIEKYJIbI, (PU3MUECKHE U XUMHUECKHe cBOMCTBa. TokcnuHocTh (henouna. [Ipumenenne denomna.

Anpnerunsl U kemonvl. DopMmanbierui, aneTadbAeTHI: CTPOCHUE, (PU3MUECKHe M XHMHYECKHE CBOICTBa (peaklUuu OKHUCICHUS U
BOCCTAHOBJICHUS, KAYECTBEHHbIE PEAKIIMH ), IOJyUYEHUE U IPUMEHEHUE.

OaHOOCHOBHBIE TIpeieNIbHbIE KapOOHOBbIE KUCIOTH. MypaBbuHas U YKCYCHAasi KHCIIOTBI: CTPOCHUE, (PU3UUECKHE U X UMHUUECKUE CBOWCTBA
(cBoiicTBa, 0O0ImME I Kilacca KHUCIOT, PEeakius STepu]UKanuu), NojydyeHue U npumeHeHue. CTeapuHOBasi M OJIEMHOBAas KHUCJIOTHI Kak
MPEICTaBUTENH BBICHIMX KAPOOHOBBIX KUCIOT. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBHE.

CrnoxHble 3(upbl KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ Maponu3 cinoxkHbIX 3¢upoB. XKupsel. ['naponus xupos. [IpuMenenne xupos.
buonoruueckas poJib )KUPOB.

YrieBoapl: cocTaB, KiacCUpUKAIUSA YIIeBOJAOB (MOHO-, TU- M IOJHMCaXapuiasl). [ 7II0K03a — MPOCTEHIIMI MOHOCAaXapwa: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, (PU3MUECKHe W XUMHUYECKHE CBOWCTBA (B3ammosaeicTBue ¢ ruapokcunom meau(ll), okucienne amMmMuadHbIM pacTBOPOM
okcuaa cepedpa(l), BoccraHoBieHHe, OpOKEHHE TJIIOKO3bl), HaXOXKJIECHUE B MPHUPOAE, NpPUMEHEHHE, Ouosiornyeckas poiib. POTOCHHTES.
®DpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnonosa kak npupoaHbsie noiuMepsl. CTpoeHre Kpaxmaia U Hesutoao3bl. Ou3nueckue 1 XMuMUYeCKue CBOMCTBA Kpaxmalia
(ruaponu3, Ka4eCTBEHHAs peakus C HOJ0M).

OKCIepUMEHTaIbHbIE METOJbl M3YYEHHUs BEIIECTB W MX NPEBpAICHU: MpoBeieHHE, HAOIIOJECHUE U OMHUCAHUE JIEMOHCTPALMOHHBIX
OTIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHBIC PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCIECHHE 3TaHoMa okcuaoM meau(Il)), MHOroaToMHBIX CTUPTOB
(B3aumopeiicTBue rimmepuHa ¢ ruapokcuaom meau(ll)), ampaernaoB (OKHcIeHHE aMMHAYHBIM pacTBOpoM okcupaa cepedpa(l) m rumpokcumom
meau(Il), B3aumoneicTBrue Kpaxmana ¢ HOAOM), POBEACHUE MPAKTUIECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOU KHCIIOTHI.

PacuéTHbie 3a/1aun.

Bbruncnenust no ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTAa PEaKIHUH IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEIIECTB UM MPOJTYKTOB PEAKIIIH).

A30TcoaepKalue OpraHuueCcKue COeIMHEHMS.

AMUHOKHCIIOTBI Kak aM(OTepHble OpraHuyeckue coefAuHeHus. Pu3nyeckue U XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha NpuMepe
rivurHa). buonornyeckoe 3HaueHne aMuHOKUCIOT. [lenTusl.

benku kak mpupoaHBIE BHICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuyHasi, BTOpUYHAs W TPETHUYHAs CTPYKTypa OeTkoB. XWMHYECKHE
CBOMCTBA OEIKOB: THIPOJIN3, ICHATYpaIUsl, KAYECTBEHHBIC PEAKIINN HA OCIIKH.




OKCIepUMEHTAIbHBIC METOJIbl M3YYCHHUS BEIIECTB M WX TNPEBPAIICHHH: HAOIIOJIEHWE W OIMMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB:
JeHaTypanus OEIKOB MPU HArPEBAaHUU, IIBETHBIC PEAKITUN OCITKOB.

BbicokomoieKkyJisipHbIe COeIMHEHUsI

OcHOBHbBIEC TIOHSTHSI XMMUU BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3alnHy,
cpenHsisi MoJieKyisipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSAMHEHHUI — MOJIMMEPHU3alisl U TIOJTMKOH/ICHCALIUS.

OKCHEepUMEHTAIbHbIE METOAbl M3YYEHHs BEHIECTB W MX IMPEBPAIICHHN: O3HAKOMJICHHE C O0pa3lamMu MPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH, TIJIACTMACC, KAy4yKOB.

MeXnpeaMeTHbIC CBS3H.

Peanuzanus MeXnpeIMEeTHBIX CBS3CH MPU U3YYCHHHM OpraHudeckoil xumuu B 10 Kiacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHHE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHIA, TAK U TIOHSITHMH, SBIISIOMUXCS CUCTEMHBIMH ISl OTACIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0me ecTecTBEHHO-HAY4YHbIE TOHSATHS: SIBJIEHWE, HAy4YHbId (akT, TUIOTe3a, 3aKOH, TEOpHUs, aHalIu3, CUHTE3, Kiaccudukarus,
MIEPUOUIHOCTD, HAOIOACHHE, U3MEPEHUE, SKCIICPUMEHT, MOJICIIUPOBAHHE.

dwuszuka: Marepusi, dHEPTUs, Macca, aroM, d3JEKTPOH, MOJIEKyJa, SHEPreTHYECKHUH YpPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, (PM3MUECKHE BETUYMHBI M €TUHUIBI UX U3MEPECHHS.

buonorust: xnmerka, opranm3M, Omocdepa, 0OOMEH BEIICCTB B OpraHu3Me, (POTOCHHTE3, OMOJOTMYECKH aKTHBHBIC BeliecTBa (OENKH,
YTIIEBO/IBI, )KUPBI, (HEPMEHTHI).

['eorpadusi: MUHEpaJIbl, TOPHBIC TOPO/IBI, TIOJE3HBIC HCKOITAEMBbIE, TOTUIMBO, PECYPCHI.

TeXHOOrHs: MUIIEBBIC MTPOTYKThI, OCHOBBI PAIlMOHAILHOTO MMUTAHUS, MOIOIIIUE CPEIICTBA, JICKAPCTBECHHBIC U KOCMETUYCCKUE TIPEIapaThl,
MaTepHUaJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

OBILIAS U HEOPTAHUYECKAS XUMUSA

TeopeTudyeckue 0CHOBLI XUMUH

XUMHAYECKUN DJIeMEHT. AToM. fapo aroma, WM30TOMBI. DJIEKTPOHHAS 000J0YKa. DHEPreTUYeCKHUE YPOBHH, TOIYPOBHU. ATOMHBIC
opbutanu, s-, p-, d- amemenTsl. OCOOCHHOCTH pacHpe/ICICHHs JIEKTPOHOB MO OPOMTANIIM B aToOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOH(GUTYpAIis aTOMOB.

[lepuonuueckuii 3akoH u Ilepuonuueckas cucrema xumuueckux sneMeHtoB . U. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U
[Tepuonuueckoit cucteMbl XuMHueckux 35eMeHToB /. 1. MeneneeBa ¢ COBpeMEHHOW TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB IO TPyIIaM U MepuojaM. 3HauYCHUE MEePUOANUECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHue BeliecTBa. XMMHUUECKasi CBsI3b. BUIbI XUMHUECKOW CBA3M (KOBAJICHTHAS HETOJISIPHAS W TIOJISIpHAS, MOHHAsS, METaJUIMuecKas).
MexaHu3mbl 00pa30BaHHUs KOBAaJECHTHOW XUMHUYECKOM CBSI3M (OOMEHHBIH M JIOHOPHO-aKUENTOpHBIN). Bomoponnas cBs3b. BaneHTHOCTb.
DneKTpooTpulaTebHOCTh. CTeneHb OKUCIeHUS. IOHbI: KATHOHBI U AaHUOHBI.



BemiecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA COCTaBa BeIeCTBAa. THIbI KPUCTAIUIMYECKUX PEHIETOK.
3aBUCHUMOCTb CBOMCTBA BEUIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIX cuctemax. ICTUHHBIEC U KOJUIOMIHBIE PACTBOPBI. MaccoBasi 10151 BEIIeCTBa B PACTBOPE.

Knaccudukanmst Heopranmdeckux coennHeHud. HoMeHKnaTypa HEOpPTaHMYECKHUX BeEIIeCTB. | €HeTHUecKash CBSI3b HEOPTaHHMYECKUX
BEIIECTB, MPUHANICKAIIMNX K PA3JIMUHBIM KJIaCCaM.

Xumuaeckas peakius. Kinaccupukanus XUMHUYECKUX PEaKIMil B HEOPTaHWYECKOW M OPTraHUYeCKOW XMMHH. 3aKOH COXPAaHCHHS MacChl
BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU NMPU XUMUYECKUX PEAKIIUSIX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT pa3InIHBIX (akTopoB. OOpaTUMBbIC peakiiui. XuMU4IecKkoe paBHOBecHe. DaKTOPbI, BIHSIONINE HA
cocTosiHMe XuMuueckoro papHoBecust. [Ipunnun Jle arense.

OnexTponauTrueckas auccoruanysa. CuibHbIE W Ciadble 3JeKTpoiauThl. Cpena BOTHBIX PAcTBOPOB BEIIECTB: KHUCHAsl, HEWTpallbHAs,
IEJI0OYHASI.

OKHUCIUTENbHO-BOCCTAHOBUTEILHBIE PEAKIIUU.

OKCIIEPUMEHTAIBLHBIE METObl M3YYCHHUS BEIICCTB W MX MPEBPAICHUN: JeMOHCTpamnus Tadau «llepuonanueckas cucreMa XUMUYECKUAX
anementoB JI.M. MenneneeBay, u3ydeHHWE MOJENCH KPUCTAUIMUECKUX PpEMETOK, HAONIOJACHUE U ONHCaHWE JICMOHCTPAIIMOHHBIX |
1ab0paTOPHBIX OMBITOB (Pa3joKEHUE EPOKCHIA BOJOPOa B MPUCYTCTBUU KAaTaan3aTopa, OMpEesIeHne CPelbl paCTBOPOB BEIIECTB C TTOMOIIIBIO
YHUBEPCAJTBLHOTO WHJWKATOpA, PEaKIMK MOHHOTO 0OMEHa), MPOBEICHNE MPAKTHIECKON paboThl «BiusHue pa3mnyHbIX (GAaKTOPOB HAa CKOPOCTHh
XUMUYECKOU PEaKIIHm».

Pacuérneble 3a1aun.

Pacuérel mo ypaBHEHHMSIM XHMHUUYECKHX PEaKIUi, B TOM YHUCJIE TEPMOXUMHYECKHE PACUE€Thl, pacu€Thl C HUCIOJIH30BAHUEM MOHSTHUS
«maccoBas J0Jisl BELIECTBAY.

Heopranuyeckasi xummsi

Hewmeramnsr. [Tomoxxenue HemetaiioB B [leproandeckoit cucreMe XumMudeckux 3jeMeHToB J[. M. MenaeneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. DU3MYECKUE CBOWCTBA HEMETAILTOB. AJIJIOTPOIHS HEMETAIOB (Ha MpUMEpPE KUCIOpoaa, cepbl, pocdopa u yriaeposaa).

XVWMHUYECKHE CBOMCTBA BAXKHEHUIITNX HEMETAIIOB (TaJIOTE€HOB, CEPhI, a30Ta, hocdopa, yriaepoaa U KpeMHHUS) U UX COSAMHCHHUH (OKCHIOB,
KHCJIOPOJICOACPIKAIUX KUCIIOT, BOJIOPOTHBIX COSTUHEHNN).

[IpruMeHeHne BaXKHEUIINX HEMETAIIJIOB U UX COEUHEHUM.

Mertamnbl. [lonoxxenune metamioB B Ilepumomnueckoit cucreme xumuueckux snemeHToB J[. M. MenneneeBa. OcoOEHHOCTH CTPOCHHS
ANEKTPOHHBIX 000s104eK aromMoB MeTayioB. OOmme ¢usnueckue cpoiictBa MeTaioB. CrjiaBel METAIOB. JJIEKTPOXUMHUYECKHHM Pl
HaIlpsKEHUH METAJIIIOB.

XUMHUYECKHE CBOWMCTBA BAXKHEUIIMX METAJUIOB (HATpWd, Kajdui, KaJblIUi, MAarHUM, aJFOMUHUN, IUHK, XpOM, XKEJIe30, MeIb) U UX
COEINHEHUN.

O61ue crocobs! momydeHus: MmetauioB. [IpaMenenne MeTanioB B ObITY U TEXHUKE.




DOKCHepUMEHTAIbHBIE METOJIbI M3YYCHHs BEIIEeCTB W WX MPEBPAIICHUH: H3YYCHHE KOJUICKIIMU «MeTauibl M CIUIaBbl», OOpa3IoB
HEMETAJIJIOB, PEIICHUE IKCIIEPUMEHTANIbHBIX 3aa4, HAOII0ACHUE U OMKUCAHUE JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUAPOKCH/IA aIFOMUHUS C PACTBOPAMHU KUCJIOT U LIEI0YEH, KaUeCTBEHHbIE PEAKIIMKM HA KATUOHBI METAJLJIOB).

PacuéTHbic 3a1aun.

Pacuéter maccel BemecTBa WM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe WM OOBEMY OAHOTO M3 YYACTBYIOIIUX B
peaKIu BEIIECTB, pacu€Thl Macchl (00bEMA, KOMYECTBA BEIIECTBA) TPOYKTOB PEAKIIMH, €CIIM OJTHO M3 BEIIECTB UMEET MPHUMECH.

XMMHSA U JKU3HD

Ponb xumum B 0OecrieueHUU SKOIOTMYECKON, SHEPreTUYeCKOW M THINEeBOM 0€30MacHOCTH, Pa3BUTUU MEIUIMHBL. [IoHATHE O Hay4HBIX
METO/Iax MTO3HAHUS BEUIECTB U XUMUYECKUX PEAKIIU.

[TpencraBneHus 00 OOMIMX HAYYHBIX MPUHIIMIIAX MPOMBIIUICHHOTO TIOTYyYEHHUs BaKHEHIITNX BEIICCTB.

UenoBek B MUpPE BELIECTB U MATEPHAJIOB: BaXXHEUIIME CTPOUTENbHBIE MaTEpUalibl, KOHCTPYKLIMOHHBIE MaTEpHUasbl, KPacKH, CTEKJIO,
KepaMHKa, MaTepHalibl Il 2JIEKTPOHUKH, HAHOMATEepHUasibl, OPraHUYECKUE U MUHEPAIbHBIC YA0OPEHUSI.

XuMHS 1 3J0pPOBbE YEIIOBEKA: NMPaBHJIa UCIIOJIb30BaHUS JICKAPCTBEHHBIX MPEMapaToB, MpaBwiia 0€301aCHOTO UCIIOIb30BaHUS MPENapaToB
OBITOBOM XMMHU B IIOBCEAHEBHOM KU3HH.

MeXIpeIMETHBIC CBS3M.

Peanmzamusi MeXnpeaIMETHBIX CBS3€M MPU M3yYeHHWH OOIEeH W HeopraHmyecko xumumu B 11 Kilacce ocCymiecTBIseTCs dYepes
HCIIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHUH, TaK M TOHATUM, SBISIOMIMXCS CHUCTEMHBIMU MJIsI OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mMe ecTecTBEHHO-HAYYHBIE MOHSATUS: Hay4YHBIN (DaKT, rUmoTe3a, 3aKOoH, TEOpHUs, aHAIU3, CUHTE3, KiIacCUudUKalus, NePUOIUIYHOCTD,
Ha0JII0/IeHNe, YKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPECHHUE, SIBJICHUE.

®dusuKa: MaTepusi, SHEPrus, mMacca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, MU30TON, PAAUOAKTUBHOCTb, MOJIEKYJA, IYHEPTETUUECKUI
YpOBEHbB, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BENIECTBA, (PM3MUECKHE BETUYMHBI M €IMHUIIBI KX U3MEPEHHS, CKOPOCTb.

buonorus: kineTka, opraHu3M, 3KOcUcTeMa, orocdepa, Makpo- 1 MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIE IOPOIBI, TIOJIE3HBIE HCKOITAEMBIE, TOTUTHBO, PECYPCHI.

TexHOonorus:: XUMHYECKasi NPOMBIILICHHOCTb, METAJUIYPTHsi, IPOU3BOJICTBO CTPOUTEIBHBIX MATEPHUANIOB, CEIbCKOXO3SMCTBEHHOE
MIPOU3BOJICTBO, MTUIIEBAsI IPOMBIIIUICHHOCTD, (papMalrieBTUYeCKasi MPOMBIIUIEHHOCTbh, MPOMU3BOJICTBO KOCMETHUECKUX ITPEnapaToB, MPOU3BOICTBO
KOHCTPYKIMOHHBIX MAaT€PHUaJIOB, JIEKTPOHHAS [IPOMBILIJIEHHOCTh, HAHOTEXHOJIOTHUH.




3. TemaTH4ecKkoe NIIAHUPOBAHHE, B TOM YHCJIE C Y4eTOM padoueii mporpaMMbl BOCIUTAHUS ¢ YKA3aHHEM KOJMYeCTBA YACOB, OTBOAUMBIX HA
OCBOCHHE KAKIOH TeMbI

KouunyecTBo 4yacoB DJIeKTPOHHbIE Metonei, popmbei,
HaumenoBanue pasaesioB u (uudposbIe) TpHEMbI paboThI ¢
Ne ni/m Konrpoabsnbsie IIpakTnueckue Y4€TOM IPOrpamMmbl
TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI BOCIUTAHMS
pecypchl
Pa3nes 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[IpenMer opraHuyecKO XUMUU. 1 Poccuiickas Ucropuueckas
11 Teopus ctpoeHHst OpraHMUYEeCKUX AJIEKTPOHHAS IIKOJIA CIIpaBKa.
: coenuHenuii A. M. Byrieposa http_sl.//resh.edu.ru/for- Unratensckas
uplt
puptt IrPaMOTHOCTh
Y1eBo1opoabl — aJIKaHBbI, 2 Poccuiickas
QJIKEHBI, aJIKaIUEHBI, AJIKUHBI AJIEKTPOHHAS ILIKOJIA
1.2 1
https://resh.edu.ru/for-
pupil
ApomaTndecKkue yrieBoJa0pPOIbI. 2 Poccuiickas
13 [IpupoiHbIE HICTOYHUKHI

YTIICBOJOPOIOB U HX IepepadoTKa

3J'IeKTp0HHa}I IITKOJIa
https://resh.edu.ru/for-



https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil

pupil

Cruptel. ®enon 1 Poccuiickas
14 AJIEKTPOHHAS IIKOJIa
' https://resh.edu.ru/for-
pupil
Anpneruapl. KapOoHOBBIE 2 Poccuiickas
15 KHCIOTHI. CIIOXKHBIE YPHUPHI AJIEKTPOHHAS IIKOJIa
' https://resh.edu.ru/for-
pupil
VrieBoabl. 1 Poccuiickas YPpoK uccienoBaHue.
3JICKTPOHHAA IIKOJIa Padora B rpymmax.

L6 http_sl://resh.edu.ru/for- 3amura

' buptl MHHHIIPOEKTOB.
EcrecTBeHHOHay4Has
rpaMOTHOCTh

AMuUHBI. AMUHOKUCTIOTHL. benku 2 Poccuiickas Ypok uccienoBaHue.

17 AJIEKTPOHHAS IIKOJIa MoenupoBaHue.

- httpfs,I://resh.edu.ru/for- EcTecTBeHHOHAYIHAS

bupit IrPaMOTHOCTh

Hroro no pasneny 11

Pasnen 2. Teopernueckue 0CHOBbI XUMHH

CrtpoeHue aTOMOB. 2 Poccuiickas Hcropuueckas
[lepuonnueckuii 3aKoH 1 AJNIEKTPOHHAS IIKOJIa CIIpaBKa.

2.1 [Mepuoarueckas cucTeMa httpzsl://resh.edu.ru/for- Unratennckas
XAMUYECKHX deMeHToB /1. 1. pupl IPAMOTHOCTD
Menneneena
CrpoeHue BemiecTna. 3 Poccuiickas VYPOK pakTUKYM.

29 MHoroob6pasue BenecTs AJIIEKTPOHHAS IIIKOJIa PaGora B rpymmax

https://resh.edu.ru/for-

pupil
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https://resh.edu.ru/for-pupil
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XUMHUYECKUE PEAKLINH 3 Poccuiickas
23 AIIEKTPOHHAS IIKOJIa
' https://resh.edu.ru/for-
pupil
Wroro mo pazneny 8
Paznen 3. Heoprannuyeckasi XumMus
Meraisl 1 Pocculickas YPOK IPaKTUKYM.
31 AIIEKTPOHHAS IIKOJIa Pa6ora B rpynmax
' https://resh.edu.ru/for-
pupil
Hemeramnsl 1 Poccuiickas YPOK NpaKTUKyM.
39 AJIEKTPOHHAS IIKOJIa Pabora B rpymmax
' https://resh.edu.ru/for-
pupil
CBs13b HEOPraHUYECKUX U 1 Pocculickas YPOK IPaKTUKYM.
33 OpPraHUYECKUX BEILECTB AIIEKTPOHHAS IIKOJIA PaGora B rpymmax
' https://resh.edu.ru/for-
pupil
Hroro no pasneny 12
Pasznen 4. Xumus v :Ku3Hb
4.1 XUMUS U )KU3Hb 3
Hroro mo paszneny 3
OBHIEE KOJIMYECTBO YACOB I10 34 5 4
I[TPOT'PAMME

IHoypouyHoe niianHupoBaHue

Ipunoxenune
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Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBbIE HH(POBbIE 00pa3oBaTeJIbHbIE
pecypchl

[IpencraBnenue o knaccudukanum
opranuueckux Bemects. Homenkiarypa
(cucremaTHyecKasl) U TPUBHAJIbHBIE
HA3BaHMSI OPraHUYECKHUX BEIIECTB.
Teopust cTpOEHU OPraHUuYECKUX
coequnenuit A. M. bytneposa, eé
OCHOBHBIE IT0JIOKEHHUSI

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/for-pupil

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTHYECKHM pAx. MeTaH u 3TaH —
MPOCTEUIINE PEACTABUTENH AJIKAHOB
AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA.
OTUIIEH U MIPOMMJIEH — MPOCTEHIINe
IIPEJICTABUTEIIN AJIKEHOB.

POCCI/IFICKEUI BJIGKTpOHHaH IIIKOJIa
https://resh.edu.ru/for-pupil

Ankanuensl. byraauen-1,3 u
meTtunoyraauen-1,3. [lomyuenue
CHHTETUYECKOTO KayuyKa U PEe3UHBI.
AJIKUHBIL: COCTaB U 0OCOOCHHOCTH
CTPOEHHUSI, TOMOJIOTUUECKHH PSI.
AlleTUIIEH — MPOCTEeNIINA
MIPEICTaBUTENh AIKMHOB.

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/for-pupil

Apenbl: 6eH3011 U TOIyoJ. TOKCHYHOCTh
apeHoB. [IpakTuyeckas pabora 1.
«[Tomyuenue >TuICHA U U3yYCHHE €TO
CBOMCTB»

HpI/IpOI[HLIC HUCTOYHUKHU YTIJICBOJOPOIAOB:

MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/for-pupil

POCCI/IIZCI(&H BHCKTpOHHaH IIIKOJIa
https://resh.edu.ru/for-pupil
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[IpenenbHble OIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b.
MHOroaroMHbIE CIIUPTHI:
STUJICHIJIUKOJb U IuLepuH. OeHolt:
CTPOCHHUE MOJICKYJIbI, GU3HUECKUC U
XUMHYECKHE CBOICTBA, IPUMEHEHHE
Anpaerunl: GpopMaIbaAeTua U
anetanpaerul. AueroH. OJHOOCHOBHbBIE
npeenbHble KapOOHOBBIE KUCIOTHI:
MypaBbuHas U ykcycHasi. CloxHbIe
3(hupBI KaK MPOU3BOAHBIE KAPOOHOBBIX
KHUCJIOT. ['MapOu3 CI0KHBIX 2PUPOB.

Pocculickas 351eKTpOHHAas IKOJa
https://resh.edu.ru/for-pupil

Poccuiickas aneKkTpoHHas mKoJia
https://resh.edu.ru/for-pupil

10

YTrneBoasl: cocTaB, KilacCH(pHUKAIIHS.
Baxneiinme npecTaBuTeN : IIII0K03a,
dpykro3a, caxaposa. Kpaxmai u
IeJUTI0JI032 KaK ITPUPOAHBIC TOJTUMEPHI

AMUHBI: METUJIAMUH U aHUJIMH.
AMUHOKHCIIOTHI Kak aM(pOTEpHbIe
OpraHNYECKHE COCAUHEHUS, UX
6uonornyeckoe 3HaueHue. [lentumapl.
benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS

KonrtponbHas pabdora 1 o Teme
«Opranuueckasi XUMHS

Poccuiickas anexkTpoHHas 1mKoia
https://resh.edu.ru/for-pupil

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/for-pupil

POCCI/II\/'ICKaﬂ BHCKTpOHHaH IIIKOJIa
https://resh.edu.ru/for-pupil

11

XUMHUYECKUI dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTYpalHs aTOMOB
Ilepronnueckuii 3aKOH 1
[Tepuoanueckast cucteMa XUMHYECKUX
anemeHToB 1. Y. MeneneeBa, ux CBA3b
C COBPEMEHHOM TeOpHUEl CTpOeHUs
aTOMOB

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/for-pupil

12

Crtpoenue BemecTBa. XuMHUUECKast

Poccuiickas anexkTpoHHas mKosia


https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil
https://resh.edu.ru/for-pupil

CBA3b, eé BUbI; MCXaHU3MbI
00pa30oBaHMs KOBAJIEHTHOM CBSI3U.
Bonopoanas cBs3b

https://resh.edu.ru/for-pupil

BanenTtHoCTb.
DJIEKTPOOTPULIATEBHOCTE. CTENEHb

Poccuiickas anexkTpoHHas mKoia
https://resh.edu.ru/for-pupil

13 oKkucneHus. BellecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS
[lonsiTHE O TUCTIEPCHBIX CUCTEMAX. Pocculickas 35eKTpoHHas mikoia
14 VIcTHHHBIC U KOJUTOUIHBIC PACTBOPBI. https://resh.edu.ru/for-pupil
MaccoBas 10J14 BelllecTBa B pacTBOpe
Knaccudukanus XuMU4ecKnux peakiui B Pocculickas 351eKTpOHHas MIKOjIa
HCOPraHHYECKOM U OPraHHYECKOM https://resh.edu.ru/for-pupil
15 XUMHUU. 3aKOH COXpPaHEHUSI MaCChI
BEILECTB; 3aKOH COXPAHEHUS U
MIPEBPAICHHS YPHEPTUHU TIPU XUMUUYECKHUX
peakumsx
16 Cxkopoctb peakiuu. OOpaTumbie Poccuiickas snekTpoHHas 1Ko
peakin. XMMHYECKOE paBHOBECHE https://resh.edu.ru/for-pupil
[Ipaktrueckas padorta Ne 2. «Bnusinue Poccuiickas anexkTpoHHas mKoia
17 pa3MMuHBIX (PaKTOPOB HAa CKOPOCTh https://resh.edu.ru/for-pupil
XAMHYECKON PEAKIIUN»
Mertauibl, X OJIOKEHHUE B Poccuiickas anexkTpoHHas mKoia
[Tepuomuveckoit cucTeMe XUMUIECKUX https://resh.edu.ru/for-pupil
anemenToB /I. 1. Menpaeneera u
18 0COOCHHOCTH CTpOeHUs aToMOB. Ob1ue
¢u3nyecKkue CBOMCTBa METAJNIOB
CmiaBbl METAJIOB.
DIIEKTPOXUMUYECKUN P HAPSKEHUN
METaJIOB
XUMHYECKUE CBOWCTBA BaXKHEUILINX Poccuiickas anexkTpoHHas 1mKoia
19 METaJUTOB (HATPUH, KaJIuid, KaJIbIIHH, https://resh.edu.ru/for-pupil

MarHuii, ATFOMUHHN) U UX COSTMHEHUH.
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XUMHUYECKUE CBOWCTBA XpOMa, MEU U
HUX COeOUHEHNN. XUMUYECKHIE CBOMCTBA
IIMHKA, JKeJie3a U UX COSTMHECHUN

[IpakTuueckas padora Ne 3. "Pemienne

Poccuiickas anexkTpoHHas mKoia

20 9KCIECPUMEHTAJIBHBIX 3a/1a4 110 TEME https://resh.edu.ru/for-pupil
«Metamib»"

Hemerannbl, UX MOJ0KEHUE B Poccuiickas anexkTpoHHas mKoia
[Teproauueckoii cucTeMe XUMUYECKHX https://resh.edu.ru/for-pupil
anemenToB /I. 1. Menpeneesa u

21 OCOOEHHOCTH CTPOEHHUS aTOMOB.

®dusnueckue CBOMCTBA HEMETAILIIOB.

AJUTOTpOIUS HEMETA/LIOB (Ha IpUMeEpe

KHCIIOpOJ1a, cephl, (hocdopa u yrieposaa)

XHMMHYECKUE CBOWCTBA I'aJIOTCHOB, CEPhI Poccuiickas 3JeKTpOHHAs IIKOJIa
W UX COEAUHEHUN. XUMHUYECKUE https://resh.edu.ru/for-pupil

22 CBOMCTBa a30Ta, (hochopa u ux
coeguHeHN. XMMHUYECKHE CBOMCTBA
yriepoja, KpEMHHS U MX COSTMHEHHIMA.

23 [TpuMmeHeHre BaXHEUIIINX HEMETAIIIOB U Poccuiickas snexTpoHHas LIKOIa
UX COEIMHEHUI https://resh.edu.ru/for-pupil
O00011eHne U cCUCTEMaTU3aLNS 3HAHUI Poccuiickas a5ekTpoHHas nIkosia

24 o Teme «Hemeramisiy. BBI‘II/ICJ'IGIEI/IH o https://resh.edu.ru/for-pupil
YPaBHCHUSIM XUMHYCCKHX PEaKIHi 1
TEPMOXUMHYECKHE PACUETHI
[TpakTiueckas pabota Ne 4. «Pemenue Poccuiickas anexkTpoHHas mKoia

25 9KCIEPUMEHTAIBHBIX 3a/1a4 110 TEME https://resh.edu.ru/for-pupil
"Hemeramnsr"»

26 KonTponpHas pabota 2 mo Temam Poccwiickas snexkTpoHHas IIKOIa
«Meramnei» u «Hemeramibs https://resh.edu.ru/for-pupil
Heopranundeckue u oprannueckue Poccwuiickas aneKTpoHHas KO

27 kucinoTel. Heopranndeckue u https://resh.edu.ru/for-pupil

OpTraHU4YCCKUC OCHOBAHU
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AmboTepHbIe HEOPraHUYECKUE U

Pocculickas 351eKTpOHHAas IKOJa

28 1 .
OpraHu4eCcKHe COCAUHEHHS. https://resh.edu.ru/for-pupil
29 ['eHeTnyeckas CBSI3b HEOPTAaHUUECKUX U 1 Poccuiickas sneKTpoHHas IKOJIa
OpPTaHWYECKUX BEIICCTB https://resh.edu.ru/for-pupil
Ponp xumun B o0ecrieueHun Poccuiickas anexkTpoHHas mKoia
30 9KOJIOTHYECKOM, SHEPreTHIECKOM 1 1 https://resh.edu.ru/for-pupil
MUIIEBON O€30MMACHOCTH, Pa3BUTUHI
MEAUIIMHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX Poccuiickas 3nekTpoHHas 1IKoJIa
31 IPHUHIUIIAX POMBIIIIEHHOTO 1 https://resh.edu.ru/for-pupil
MOJIYYCHHS] BaXKHEHIITNX BEIIECTB
XHUMHMS U 300pOBbE YEIIOBEKA Pocculickas 351eKTpOHHas MIKOjIa
32 1 ) .
https://resh.edu.ru/for-pupil
YenoBek B MUPE BELIECTB U MaTEPHAIIOB. Poccuiickas anekTpoHHas IKOJIa
33 1 ) .
https://resh.edu.ru/for-pupil
PesepBHOE Bpems Pocculickas 351eKTpOHHas MIKOja
34 1 ) .
https://resh.edu.ru/for-pupil
OBILIEE KOJIMYECTBO YACOB I1O 34

I[TPOT'PAMME
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