


Hloachumenvnas 3anucka

Pabouas nporpamma o xumMuu Juis ydammuxcs 11 kiacca coctaBieHa B COOTBETCTBHH C :

1.
2.

3.

o

Hwn

«3akoHoM 00 oOpazoBanuu B Poccuiickoit deneparum» Ne 273-D3 ot 29.12.2012 r. ¢ M”BMEHEHUSAMH U JAOTIOTHECHUSIMU;

®enepanbHbiM ['OCy1apcTBEHHBIM 00pa30BATENbHBIM CTaHAAPTOM CpeIHEro (IIOJHOro) 001ero oopazoBanus (yTBEPKIEH IPUKAZOM
MunuctepctBa oopazoanus u Hayku PO Nel897 ot 17.12.2010; B penakiuu ot 31.12.2015 Nel577

denepanbHO paboueii mporpaMMoi 0 yueOHOMY MpEeAMETY « XUMUS

[TonoxxenneMm o paboumx MporpaMmax ydeOHBIX MpeAMETOB B cooTBeTCcTBHH C TpeboBaHusMHU POII u ®I'OC HayanpHOTO 00IIIETO,
OCHOBHOT'O OOILIETO U CPEAHETO 00IIEero 00pa3oBaHMs

O6pazoBarenbHoit mporpammoit OO0 MOV Tertrouickoit cpeaneit mkonsl Ha 2023-2024 y4yeOHBbIi 1o

VYy4eOubpiM nmanom MOV Tertronickoit cpenneit mkonsl Ha 2023 -2024 yu. r.

Hpozpamma opuernmupoeana Ha UcCnoJjib3oeanue yue6uo-mem00uuec1<ozo Komnjiekma:

IIporpamma asst 06111€00pa30BaTENBHBIX YUPEKICHUN K KOMIUIEKTY Y4eOHUKOB, CO3/1aHHBIX 11011 pyKoBocTBoM O. C. I'abpuensHa, aBTOpbI
cocrasurenn O. C. ['abpuensn, C. A. CragkoB Mocksa «IIpocBemenue» 2019

VYuebnuk O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnankoB «Xumus 11 kmacey, - M.: «IIpocsemenue» 2019 r

O. C. I'abpuensu u ap. Xumus. 11 kmacc. ba3zossiit ypoenb. MeToanueckoe mocooue.

O. C. TI'abpuensn, A. A. Ymakosa u 1p. KoHTposibHbIE 1 ipoBepouHble paboTsl. MockBa «/lpoda»



Henu u 3a0auu uzyuyenus npeomema
Lenu uzyuenus xumuu:

1) mpuoOpereHue 3HaHMIA, YMEHHUH U CIIOCOOOB JEATEIBHOCTH, COACUCTBYIOMUX (OPMHUPOBAHHUIO IIETOCTHOTO MPEJCTABICHUS O MUPE;

2) pa3BUTHE OIbITA pa3HOOOPa3HON AEATEIBHOCTH, CAMOIIO3HAHMS U OIIpEIe/ICHMS;

3) oco3HaHHBIN BBIOOP MHIMBHYaTIbHON 00pa30BaTEIbHON TPACKTOPUU U IPOPECCHOHATIHLHOMN e TETbHOCTH.

4) noHMMaHHME 3HAYMMOCTH XMMMUYECKUX 3HAHMH JUIsl KaXKI0T0 WieHa COLlMyMa; YMEHHUE OLICHUBATh pa3jIndHble (DAKThl U SBJICHHUS, CBA3aHHBIE C XU-
MHUYECKUMHU 00BEKTaMHU U MPOIECCaMH, Ha OCHOBE OOBEKTHBHBIX KPUTEPUEB U ONPEACIEHHON CHCTEMBI LIEGHHOCTEH, (hopMyTupoBaTh 1 0OOCHOBBIBATH
COOCTBEHHOE MHEHHUE;

5) IOHUMaHKE POJIM XUMHUH B COBPEMEHHOH €CTECTBEHHO-HAYYHOW KaPTHHE MHUPA M UCIOJIH30BAHNE XUMUYECKUX 3HAHUH JIJIs1 00BACHEHHUS 00BEKTOB U
IIPOLIECCOB OKPYIKAIOLIEN NEHCTBUTEIBHOCTH — MPUPOJHON, COLUAIbHOMN, KYJIBTYPHOM, TEXHUUECKON Cpelbl;

6) ¢popMHpOBaHNE Y CTAPIICKIACCHUKOB MPU M3YYCHUH XMMHUHU OIBITA TIO3HAHHS M CAaMOIO3HAHUS C IMOMOIIBIO KIIFOUEBBIX KOMIETEHTHOCTEH (KITFO-
YEBbIX HABBIKOB), KOTOPbIE UMEIOT YHUBEPCAIbHOE 3HAYCHME JJIS Pa3IMUHBIX BUJOB JEATEIbHOCTH, — IOMCKA, aHaJIn3a U 00paboTKU MH(pOpMaLuH,
M3TOTOBIICHHUSI MH()OPMAITMOHHOTO MPOJYKTAa W €ro NpPe3CeHTAIMH, MPUHATHS pPEIIeHUH, KOMMYHHKATHBHBIX HABBIKOB, 0€30IIaCHOTO OOpaiieHus c
BEIIECTBAMH U MaTepHajaMH B IOBCEHEBHOM KU3HU U MPOGECCUOHATLHON AEATEIbHOCTH.

3aoauu uzyuenuss xumuu:

1) bopmupoBaHHe eCTECTBEHHO-HAYYHOM KapTUHBI MUPa, B KOTOPOM cHcTeMa XUMHUYECKHX 3HAHUU SABJISETCS €€ BaXKHEHIIMM KOMIOHEHTOM;
2) pa3BUTHE UHTEIIEKTYAIbHOTO U HPAaBCTBEHHOT'O MOTEHIIMANIA CTAPIIEKIACCHUKOB, (OPMUPOBAHHUE Y HUX IKOJIOTUYECKH T'PAaMOTHOI'O TIOBEACHUS B
y4eOHOU U TPOPECCHOHAILHON e TEIHLHOCTH, a TAKXKE B OBITY;

3) oco3HaHuE CTapUIEKIACCHUKAMHU HEOOXOIMMOCTH Pa3BUTHUS XUMUU U XUMUYECKOW MPOMBIIIJIEHHOCTH KaK IMPOU3BOIUTEIBHOMN CUIIbI 00IIECTBA;

4)oHMMaHuEe HEOOXOAMMOCTH OE30ITaCHOTO OOpAIEHUsI C BEIIECTBAMHU U MaTepHallaMH, UCTIOJIb3yeMbIMU B MPO(EeCCUOHATBLHOMN NeATeIbHOCTH U TO-
BCEIHEBHOM KU3HU.

Mecmo npeomema ¢ yuednom niane

B cootBercTBUM ¢ yuebHbM utanoM MOY TeTromickoil cpenHeil mkosnsl pabodast mporpamma paccuntana Ha 34 yaca (1 yac B Henento) 34 yueOHbIX
HEJIENH.



Ilpozpamma opuenmupogana Ha uCnoONb306AHUE YUEOHO-MEMOOUUECKO20 KOMNIEKMA:
Jlns yuwnrens:

5. Tlporpamma st 0011€00pa30BaTENBHBIX YUPEXKICHNH K KOMIUICKTY YU€OHHKOB, CO3JaHHbBIX 1Mo pykoBoacTBoM O. C. 'abpuensiHa, aBTOpbI
cocragutenu O. C. I'abpuensn, C. A. CiankoB Mocksa «IIpocsemienue» 2019

6. Yuebnuk O. C. I'abpuensn, U. I'. Octpoymos, C. A. Cnaakos «Xumus 11 kmacey», - M.: «I[IpocBemenue» 2019 r

O. C. I'abpuensn u ap. Xumus. 11 kmacc. ba3zoBeiit ypoenb. MeToanueckoe mocooue.

O. C. TI'abpuensn, A. A. Ymakosa u 1p. KonTponbHble 1 ipoBepouHble padoTsl. MockBa «/lpoday

o N

Jlns ygammxes:

1. Vyebnuk O. C. I'abpuensu, U. I'. Octpoymos, C. A. CnaakoB «Xumus 11 kimacey, - M.: «IIpocsemenue» 2019 r
2. 0. C. TI'abpuensn, C. A. Cnankos. Xumus. 11 kiacc. ba3zoBslii ypoBenb. Pabovast TeTpab.
3. O. C. I'abpuensn, 1. B. Tpury6uak. Xumus. COopHHK 3a1a4 1 yripakHeHHH. 11 kimacc. ba3oBbiil ypoBeHb.

Cooepotcanue yuednozo npeomema

Crtpoenue BemecTB(9 1)

OcHosHvie ceedenus 0 cmpoenuu amoma. CTpoeHHEe aToMa: COCTaB sijipa (HYKJIOHBI) U 3JIeKTpoHHast o0onouka. [Toustue 06 uzotomnax. [lonstue o
XUMHUYECKOM DJIEMEHTE KaK COBOKYITHOCTH aTOMOB C OJJUHAKOBBIM 3apsIOM SIpA.

Ilepuoouueckasn cucmema Xumuyeckux 91eMeHmos u yueHue o cmpoeruu amoma. @u3naeckuii cMpic npuHTOH B Tabnume J[. 1. Menneneena
CHUMBOIIMKH: MTOPSIIKOBOTO HOMEpa dJIeMEeHTa, HoMepa Mnepruo/ia U HoMepa rpymisl. [IoHsTHe 0 BalleHTHBIX dNeKTpoHax. OToOpakeHne CTPOSHHS HJIeK-
TPOHHBIX 000JIOYEK AaTOMOB XUMUYECKHX DJIEMEHTOB C IIOMOIIBIO AIEKTPOHHBIX M AJICKTPOHHO-Tpadudeckux Gopmys. 3akoHOMEpHBIC H3MEHEHUS
CBOWCTB 2JIEMEHTOB B IEPUOAAX U TPYIIAX MEPHOJUIECKON CUCTEMBI KaK CJIEeICTBUE UX IEKTPOHHOTO CTPOEHUS. DIEKTPOHHBIE CEMENCTBAa XUMUYe-
CKHUX 3JICMCHTOB.

Cmanognenue u pasgumue nepuoouteckKo20 3aKoOHa U meopuu Xumuyecko2o cmpoerus. IIpenocbuIKu OTKPHITUS MIEPHOMYECKOT0 3aKOHA U TEOPHH
XUMHYECKOTO CTPOCHHS OPraHUICCKUX COeTMHEHUHN. POJIh TMYHOCTH B HCTOPUH XVMHH. 3HAUCHUE MPAKTUKH B CTAHOBJICHUW U PA3BUTHH XUMHYECKOM
TEOPHH.

Honnas xumuyeckas cés36 u UOHHAA Kpucmaiiudeckas pewémxa. Katnonsl u aHuOHBL [ToHsATHE 00 HOHHONH XUMHUYECKOH CBs3H. DU3muecKue
CBOWCTBA BEIIECTB, UMEIOIINUX HOHHYIO KPUCTATUIMYECKYIO PEIIETKY.

Kosanenmnas xumuuecxas cés3o. [1oHSITHE 0 KOBAJICHTHOH CBS3H. DJIEKTPOOTPHUIIATEIHHOCTE. HemomsipHast v mosisipHasi KOBaJCHTHAS CBSI3b.
KpaTtHocTh KOBasieHTHOH cBsi3U. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHBIX CBSI3€i: OOMEHHBIN U JOHOPHO-AKIENTOPHBIN. [10ISIpHOCTh MOEKYITBI KaK



CJIEICTBUE MOSIPHOCTH CBSI3U U T€OMETPUU MOJIEKYJIbl. PU3HYECKHE CBOMCTBA BEIECTB, UMEIOIINX ATOMHYIO WJIM MOJIEKYJISIPHYIO KPUCTAJUIMYECKYIO
peleTKy.

Memannuueckas xumuveckas c6:a3b. [I0HATHE 0 METAIUIMYECKOH CBSI3U U METAJUIMYECKOM KPUCTAUINYECKON peléTke. PU3ndecKre CBONCTBA METAI-
JI0B, 00YCJIOBJIEHHBIE UX KPUCTAIIIMYECKUM cTpoeHueM. [Ipumenenune meramioB. YEpHble U LiBETHbIE MeTalIbl. CIIaBBbI.

Booopoonas xumuueckas céa3vb. MeXMOIEKyJIsipHas U BHYTPUMOJIEKYJIIpHAsl BOJOPOHAS CBsA3b. 3HAaUEHUE BOJOPOHbIX CBSA3EH B IPUPOJIE.
Ilonumepwi. 11onydeHne NONMMEPOB PEAKLIMAMU NIOJMMEPU3ALUKU U IOJUKOHICHCAUUU. BaxkHelye mpeacTaBuTeN! IIaCTMAcC U BOJIOKOH, UX I10-
Jy4eHHE, CBOMCTBA U IpuMeHeHMe. [IoHsATHE 0 HEOPraHNYEeCKUX NOJMMEpaxX U UX IPEICTaBUTEIIH.

Hucnepchvle cucmemul. IlousaTue o aucnepcHoi da3e u JUCTIEPCUOHHOM cpejie. ArperarHoe COCTOSIHUE M pa3Mep 4acTHIl (ha3bl Kak OCHOBA JIJIs
KJ1accu(UKaLUU TUCTIEPCHBIX cucTeM. [ pyOoaucnepcHble CUCTEMBI — 3MYJILCHH, CYCIIEH3UH U a3P0O30JIH, UX IpeAcTaBUTeNd. TOHKOAUCIIEPCHBIE
CUCTEMBI — 30JIM U I'eJIM, UX IIpeacTaBuTeNd. [IoHATHA O CUHEpE3uce U KOaryJIsaLHH.

Lemoncmpavuuu

[lepuonnyeckas cucrema XuMHUecKuXx seMeHToB /. V1. MenaeneeBa B pa3nuyHbIX (hopMax.

Mozenp MOHHOM KpUCTAINIMYECKON PEIIETKN Ha IPUMEPE XJIOPHUIa HATPUS.

MuHepansl ¢ HOHHOW KPUCTAIIINYECKON PEIIETKON: KAJIBIUT, TaJIMT.

Monenu MONEeKyJIIpHON KPUCTAJUIMYECKON PEHIETKU Ha IPUMEPE «CYyXOro JIbJa» WIN H0Jla U ATOMHON KPUCTAJTIMYECKON PEIETKU HA IPUMEPE
anMasa, rpaduTa Wik KBapIa.

Mopaenb MoIsIpHOTO 00BEMa rasa.

Mopenn KpUCTAIIMYECKUX PEIIETOK HEKOTOPHIX METAJIIOB.

Konnexnuu o0pa3noB pa3auyHbIX JUCIEPCHBIX CUCTEM.

CuHepes3uc 1 KoaryJssusl.

Jlabopamopnvie onvimol

KoHcTpynpoBanue Moaen METAIIINYECKON XUMUYECKOU CBSI3H.

[TonmyyeHne KOJUIOMAHOTO pacTBOpa KypHUHOIO O€JIKa, UCCIIE0BaHUE €0 CBOMCTB C IMOMOIIIBIO Ja3epHON YKa3KU M IPOBEJCHUE €T0 JeHATypaliH.
[TonydyeHnne 3MyIbCUN PACTUTENBLHOTO Maciia U HaOII0IeHHE 3a €€ pacCIOCHUEM.

[TonmyyeHue cycnieH3MH U3BECTKOBOIO MOJIOKA U HAOJII0/IeHHE 32 €€ CeJMMEHTAIHEH.

Xumnueckue peakuuu (12 4)

Knaccugpuxayus xumuueckux peaxyuiu. Izomepusanus Kak peaxiys, mpoTekaromas 0e3 N3MEeHeHHs COCTaBa BellecTBa. AJUIOTPONHS U €€ IPUUYHHBI.
Knaccudukanus peakiuii no pa3inyHbIM OCHOBAaHUSAM: 110 YHCITy U COCTaBYy PEareHTOB U MPOJYKTOB, IO TerioBoMy 3¢ dekty. Tepmoxumuueckue
YPaBHEHUs peaKLuil.

Cropocmb xumuueckux peaxyui. PakTopsl, OT KOTOPBIX 3aBUCUT CKOPOCTh XUMUYECKHUX PEAKIUI: IPUPOJIA PEArnPYONIUX BEIIECTB, TEMIIEPATypa,
IIJIOIIAb COIIPUKOCHOBEHUS PEATUPYIOIIUX BEILECTB, UX KOHLEHTpalus, Haauuue katanu3aropa. [lonsarue o karanuse. @epMeHTHI Kak
Ouosornueckue KkaraauzaTopsl. MTHruOUTOpH peakiuii 1 UX 3HaYEeHUE.




Obpamumocmo xumuyeckux peakyuii. Xumuueckoe pasnogecue u cnocobwvl e2o cmewerus. [1onstue 06 00paTUMbIX peaKLIUAX U XUMUYECKOM
paBHoBecud. [Ipuniun Jle [llaTense u ciocoObl CMENIEHHUS] XUMHYECKOTO paBHOBecHs. O011ast XapakTepUCTHKA peaKIui CHHTE3a aMMHaKa U paccMo-
TPEHME YCIIOBUM CMEILEHUS PABHOBECUS ATOW PEAKIIMM HA ITPOU3BOJCTBE.

T'uoponuz. ObpatuMslii 1 HeoOpaTUMBIN TUAPOIU3. [ UaApoan3 coseit u ero Tumel. [lonsTHe 00 sHEPreTHUECKOM 0OMEHE B KJIETKE U POJIM TUAPOIIN3A B
HEM.

OxucnumenvHo-6occmanosumenvHule peakyuu. CTENIEHb OKUCICHHS U €€ olpeieieHue 1Mo GopMysiaM OpraHMYeCKUX U HEOPraHUYECKHUX BEIECTB.
Oxucnurenu u BocctaHoBuTenu. [IoHsaTHE 0 mponeccax OKUCIEHUS U BOCCTaHOBJIEHUs. COCTaBICHUE YPaBHEHNI XUMHUYECKUX PEaKLIMid Ha OCHOBE Me-
TOJIa MIEKTPOHHOTO OanaHca.

Dnekmpoaus pacniasos u pacmeopos. [Ipakmuueckoe npumenenue 31eKkmpoausza. XapakTepUCTHKA JIEKTPOIN3a KaK OKACIUTEIbHO-BOCCTAHOBH-
TeNBHOTO Mporecca. OcOOEHHOCTH IEKTPOIIN3a, IPOTEKAIOIIETO B pACTBOPAx IEKTpoauToB. IlodydeHue ranorenos, BOI0poa, KUCIOpPOa,
LIEJIOYHBIX METAJIJIOB U LIEJIOYEH, a TAK)KE AIFOMUHUS 2JIEKTPOIM30M PACIUIaBOB U PaCTBOPOB COEIMHEHUH 3TUX 21eMeHTOB. [lonaTne o
rajJbBaHOIUIACTHKE, FAIbBAHOCTETUH, pAQUHUPOBAHUH IBETHHIX METAJLIOB.

Lemoncmpavuuu

PacTBOpeHune cepHOl KUCIOTHI U aMMHAYHOM CETUTPBI U (PUKCalMsl TEIJIOBBIX SBJIEHUH JJIsl 3TUX HPOLIECCOB.

B3aumopneiicTBre CONSTHOM, CEPHOI U YKCYCHOM KHCIIOT OJJMHAKOBOI KOHIEHTPALUU C OAMHAKOBBIMU KYyCOUKaMU (FpaHyJjaMM) IIMHKA U B3a-
MMOJIEHCTBUE OJIMHAKOBBIX KyCOUKOB Pa3HbIX METAJUIOB (MAarHus, LIMHKA, JKEJI€3a) C COJIIHOM KUCIOTON KaK MpUMEP 3aBUCUMOCTH CKOPOCTH
XMMHMYECKON PEaKIIMK OT IPUPOABI PEarupyOLINX BELIECTB.

B3aumoneiicTBue pacTBOpoB THOCYJIb(haTa HATpUs Pa3HOU KOHLEHTPALUK U TEMIIEPATYPhl C pACTBOPOM CEPHOM KUCIIOTHI.

MonenpoBaHue «KUIISILETO CIOS».

Hcnonb30BaHre HEOPraHUYECKUX KaTalIM3aTOPOB (Coel xele3a, Hoauaa Kanus) U IPUPOIHBIX O0OBEKTOB, COIEPKALUX KaTaja3y (ChIpoe MsCo,
KapTodens), Ul pa3sioKeHHs IEPOKCUIa BOJOPOIA.

B3aumopeiicTBue IMHKA C COJITHOM KUCIOTON U COJISTHOW KUCIIOTHI C HUTPATOM cepedpa Kak MpUMeEpPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu U
peaxiuu oOMeHa.

KoHcTpynpoBanue Moenu 3JeKTponusépa.

BuneogparmMeHT 0 MpOMBIIIIICHHON YCTaHOBKE JUTSI ITOJTyYEHHsI aTFOMUHUS.

Jlabopamopruie onvimbl

Wnmoctpanus npasuia bepTone Ha npakTuKe: NpoBeleHHe peakifii ¢ 00pa3oBaHUEM 0CaJiKa, T'a3a U BOJBI.

I'eTeporenHslil KaTaIn3 Ha IPUMEPE Pa3JI0KEHUS IEPOKCHIA BOJOPOAA B IPUCYTCTBUH JUOKCHIa MAapraHIa.

Cmemenne papHosecus B cucteme Fe* + 3CNS* Fe(CNS)s.

HcnbiTanne nHAMKATOpamMu Cpeibl paCTBOPOB COJIEN Pa3IUYHBIX THUIIOB.

OKUCIINTENbHO-BOCCTAHOBUTEINIbHAS PEaKIUs U peaklius oOMEeHa Ha MpUMepe B3aMMOICHCTBHSI pacTBOPOB cybdara meau(Il) ¢ xene3oM u pacTBOpoM
LIETOYH.

IIpakmuyeckas paboma. PenieHre 5KCIEpUMEHTANBHBIX 33/1a4 110 TeMe « XUMHYECKasi peaKIys».




BemecTBa u ux cBoiicTBa (9 4)

Memannvl. PU3nUecKue CBOMCTBA METAJUIOB KaK (DYHKIHSA UX CTPOCHUs. JlenieHne MeTayuioB Ha TPYyMIbl B TEXHUKE. XMMUYECKHE CBOWCTBA METAIIIIOB
U JICKTPOXUMHUECKUH psi HanpsokeHui. [lonsTre o MetamiorepMun (ATIFOMUHOTEPMUS, MATHUETEPMUS U JIP.).

Hememannvi. Hemeraiuisl kak okuciauTen. Hemerasl Kak BOCCTaHOBUTEIU. Pl 2JIEKTPOOTPULIATEIEHOCTH.

Heopeanuueckue u opeanuueckue kuciomul. KuCI0TBI B CBETE aTOMHO-MOJIEKYJIIPHOTO yueHUsA. KUCIIOTBI B CBETE TEOPUH IEKTPOIUTUYECKON UC-
counanuu. Kucnorsl B cBeTe NpOTOHHOM Teopuu. OOIIME XUMUYECKUE CBOMCTBA KUCIIOT.

Heopeanuueckue u opeanuueckue ocnoeanus. OCHOBaHMsI B CBET€ aTOMHO-MOJIEKYJIIPHOTO y4eHHs. OCHOBAHHUS B CBETE TEOPUH DIEKTPOIUTHUECKON
nucconuanui. OCHOBaHUS B CBETE IPOTOHHOW TEOPUHU. XUMHUUYECKHUE CBOMCTBA OPraHMUECKUX U HEOPraHUYECKUX OCHOBAaHUI.

Heopeanuueckue u opeanuueckue amgpomepnuvle coeounenus. Heoprannueckue aMmpoTepHble COeAMHEHUS (OKCUIbI U THIPOKCH]IBI), UX CBOICTBA U
nony4yeHue. AM(oTepHbIe OpraHMYECKUe COSTUHEHNS Ha TPUMEpe aMUHOKHCIIOT. [IenTHabl U menTuaHas CBA3b.

Conu. Knaccugukanus coneit. XKéctkocTs BoJbI U cr1ocoObl €€ ycrpaneHus. [lepexos kap6oHaTa B ruipokapOoHatT u 00patHo. O01e XMMUYEeCKHe
CBOMCTBA COJICH.

Lemoncmpavuuu

Komneknus metainos.

Komiekuust HemMeTamuos.

B3anmonencTere KOHIIEHTPUPOBAHHOM a30THOW KHMCIIOTBI C MEJBIO.

Bcenbliika TEpMUTHON CMECH.

Benbimka yépHoro nopoxa.

BrITeCHEHME TaJIOT€HOB U3 UX PACTBOPOB IPYTMMH IraJIOr€HAMHU.

B3aumoseiicTBue napoB KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCIIOTHI M aMMHaKa («IbIM 0€3 OTHS»).

ITonyuyenue aMMuaka U U3y4eHHUE €r0 CBOWCTB.

PasnuuHble cityyan B3aMMOJIEHCTBHS pacTBOPOB COJIEH aTFOMHUHMS CO IIENOYBIO.

ITonyuyenue KECTKON BOABI U YCTPAHEHUE €€ KECTKOCTH.

Jlabopamopruie onvimbl

ITonyuyenue HEPaCTBOPUMOIO TUAPOKCUIA U €r0 B3aUMOACHCTBUE C KUCIOTOM.

HccnenoBanne KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHON M YKCYCHOM KHUCIIOT KareJlbHbIM METO/IOM MpHU UX pa30aBIeHUN BOAOH.

[Tonmyuyenne ampOTEpHOTO TMJIPOKCUAA U U3YUEHUE €TO CBOWCTB.

[IpoBeneHNE KaYECTBEHHBIX PEAKIUI IO OIIPENEIICHUIO COCTAaBa COJIH.

IIpakmuyeckasa paboma. PerieHre 5KCIepUMEHTANBHBIX 337134 110 TeMe «BerecTBa 1 X cBOMCTBaY.

Xumusi 4 COBpeMeHHoe 001ecTBo (4 4)

Xumnueckas TexHosaorus. [Ipon3BoacTBo aMMuaka U MetaHosia. [ToHsATHEe 0 XUMHUYECKON TEXHOJIOTUHA. XUMUUECKUE PEAaKIUH, JIEKAIUE B OCHOBE
MIPOM3BOJICTBA aMMHaKa 1 MeTaHosa. O0mas kinaccuukaoHHas XapakTepUCTHKA peakluii CHHTE3a B MPOM3BOCTBE 3TUX MPOAyKToB. HayuHble
IIPUHLIMIIBI, JIEKAIME B OCHOBE MPOM3BOACTBA aMMHUaKa U MeTaHosa. CpaBHEHHE ATUX IIPOU3BOCTB.




Xumuueckasn 2pamomnocms Kak KOMNOHeHm obwell KyIbmypul yenoseka. MapKupoBKa YIIaKOBOYHBIX MaT€pPHAJIOB, YJIEKTPOHUKHU U OBITOBOI TEXHUKH,
IIPOYKTOB ITUTAHHUS, STUKETOK 110 YXOIY 3a OJEKIOM.

Hemoncmpayuu

Mopaeinb NpOMBILITIEHHON YCTaHOBKH IOJy4YEHHsI CEPHON KUCIIOTBHI.

Mozenb KOJIOHHBI CHHTE3a aMMHUAKa.

BuneodparMeHThI U cllaiiibl O CTENEHH YKOJIOTHYECKON YHCTOTHI TOBapa.

Jlabopamopnule onvimol

N3yueHne MapkupOBOK pa3iIu4yHbIX BUJIOB IIPOMBIIUICHHBIX U IIPOAOBOJBCTBEHHBIX TOBAPOB.

Ilnanupyemoie pesynomamot 0c60eHUA yHUeOHO20 Mamepuanla
OOyuenue XMMHH B CpeAHEH IIKOJIe Ha 0230BOM YPOBHE 110 TAaHHOMY KypCy CITOCOOCTBYET JOCTHKEHHIO OOYYaIOIMMHUCS CIIEAYIOIINX
JIMYHOCTHBIX Pe3yJbTATOB:

1) 4yBCTBO TOPIOCTH 3a POCCHHMCKYK) XHMHUYECKYI0 HAyKy M OCO3HAHHME POCCHMCKOM TIPaKJIaHCKOW HWIACHTUYHOCTH — B LEHHOCTHO-
OpHUEHTAIIMOHHOM cdepe,

2) oco3HaHHE HEOOXOIMMOCTH CBOEH MO3HABATEIBHOM JCATEIBHOCTH M YMEHUE YIPABJIATH €10, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpPa30BaHHIO
Ha TPOTSHKEHUM BCEW XKU3HU; MOHMMAaHHE BaXHOCTU HEMPEPBIBHOIO 00pa3oBaHUs Kak (hakTopa yCHeumrHo MmpodeccruoHabHON M O0IIeCTBEHHOM
NEeSITeIbHOCTH — B TTO3HABATEIbHOMN (KOTHUTHUBHOM, MHTEIJICKTyaIbHOM) cepe,

3) rOTOBHOCTB K OCO3HAaHHOMY BBIOODY JlanbHelIel 00pa3oBaTeabHON TPaeKTOPUU MK cepbl TPodecCHOHATBLHOM 1eTENbHOCTH — B TPYAOBOM
chepe,

4) HenpusATHE BPEIHBIX MPUBBIYEK (KypEHUs, yIIOTPEOICHHS aIKOroIsl U HApKOTUKOB) Ha OCHOBE 3HaHUI 0 TOKCUYECKOM U HApKOTHUUYECKOM
JIEHCTBUHU BEIIECTB — B cepe 310poBbecOepekeHus U 6e30nmacHOro o0pasa KuU3HH.

MeTanpeaMeTHBIMHU Pe3yJIbTATAMM OCBOCHHUSI BBIITYCKHUKAMH CPEIHEN IIKOJIBI Kypca XUMUH SIBIISIFOTCS:

1) ucnonb30BaHHE YMEHUIN U HABBIKOB PA3JIMYHBIX BUAOB IM03HABATEIbHOU JI€ATEIBHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO-
MHGOPMALMOHHBIN aHau3, HaOIr0IeHNE, U3MEPEHNE, POBEICHUE FKCIIEPUMEHTa, MOJISIIMPOBAHHUE, UCCIIEA0BATENbCKAs A€ATENbHOCTD) A U3yUEeHUs
Pa3JIMYHBIX CTOPOH OKPYKAIOIIEH TEUCTBUTEIBHOCTH;

2) BIaJileHHE€ OCHOBHBIMH HHTEJUIEKTyaJbHBIMU oOlepauusMu ((pOopMyIHpOBKa TUIOTE3, AaHAIW3 M CHUHTE3, CPAaBHEHHE M CHUCTeMaTH3alus,
000011eHIe U KOHKPETH3alusl, BhISIBIEHUE TPUYNHHO-CIIEICTBEHHBIX CBSI3€H U TIOMCK aHAJIOIOB);

3) mo3HaHHe 00BEKTOB OKPY’KAIOIIET0 MHpa OT OOIIETo Yyepe3 0cOOEHHOE K €IMHUYHOMY;

4) yMeHUe BbIJIBUTaTh UJIEU U OIPENesITh CPEACTBA, HEOOXOJUMbIE JJIs UX pealln3allli;

5) yMeHue onpeAesnsaTh LeU U 33/1a41 JesITeIbHOCTH, BRIOUPATh CPEICTBA peau3alliy eI U IPUMEHATh UX Ha MPAKTUKE;

6) MCMOJIb30BAaHUE PA3IUYHBIX HMCTOYHHUKOB [UISI TOMYYEHHMs] XUMHUYECKOW HH(OpMalny, MOHMMAaHUE 3aBUCUMOCTH COJAEpKaHUS U (OpMBI



IpeCcTaBIeHUs HH(POPMALIUHU OT IieJIel KOMMYHUKAIUK U a/ipecara;

7) yMeHHE TPOIYKTUBHO OOINATHCS M B3aUMOJCHCTBOBATh B MPOIECCE COBMECTHOW NEATEIBHOCTH, YUUTHIBATH MO3UIMH JPYTUX YYaCTHUKOB
NEeATEIbHOCTH, 3(PPEKTUBHO pa3peniaTh KOHMIUKTHI;

8) rOTOBHOCTH M CIIOCOOHOCTH K CAMOCTOSATENBHON MH(POPMAIIMOHHO-TIO3HABATEIBLHON JIEATEIILHOCTH, BKIII0Yass YMEHUE OPUEHTHPOBATHCS B pas-
JMYHBIX UCTOYHHMKAX UH(DOPMaLK, KPUTUYECKH OLICHUBATh U MHTEPIPETUPOBATh HHPOPMALIHIO, TOTYYaEMYI0 U3 Pa3INYHbIX HCTOYHUKOB,;

9) yMEHHE UCMOIb30BaTh CpeACTBa WH(GOPMAIMOHHBIX M KOMMYHUKAIMOHHBIX TexHonorui (mamee — WMKT) B pemeHud KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U OPraHU3aLMOHHBIX 3ajjad ¢ COOJIIOJCHHEM TPeOOBaHUN SPrOHOMHUKH, TEXHUKU O€30M1aCHOCTH, TUTUEHBI, PeCypcocOepekeHms,
MPABOBBIX U ATHYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€301MacHOCTH;

10) BilageHME SA3BIKOBBIMM CPEACTBAMM, B TOM 4YMCIE U SI3BIKOM XHMHUHU, — YMEHHUE SICHO, JIOTMYHO M TOYHO M3J1araTb CBOX0 TOYKY 3PCHMI,
UCTIOJIb30BATh a/IEKBATHBIC SI3IKOBBIE CPEACTBA, B TOM YHUCIIC M CUMBOJIbHBIE (XMMUYECKHE 3HAKU, OPMYJIBI U YPaBHEHHS).

IIpeaMeTHbIMHU pe3yabTaTaMHM HM3y4YCHHMs] XMMHUUM Ha 0a30BOM YPOBHE Ha CTYIEHH CpEIHEro oOIero odpa3oBaHMs SBISIOTCS CIEIyHOIUE
pe3ybTaThI:

I. B nmo3HaBaTebHOM cepe:

1) 3HaHue (MOHUMAaHKE) TEPMUHOB, OCHOBHBIX 3aKOHOB U BaXKHEUIINX TEOPUH Kypca OPraHUYECKON U 00IIel XUMUH;

2) yMeHHE HAaOII0AaTh, OMIMCHIBAThH, (PUKCHPOBATH PE3YJILTATHI U JIENIaTh BEIBOJIBI HA OCHOBE JICMOHCTPAITMOHHBIX U CAMOCTOSITEIIBHO TIPOBEIACHHBIX
HKCIIEPUMEHTOB, UCTIOJIB3Ys JIJIs1 3TOTO POAHOM (PYCCKHI UM MHOM) SI3BIK U S3bIK XUMUWU;

3) ymMeHHE KIACCHU(PUIIMPOBATh XUMHYCCKHE DJIEMEHTBI, IMPOCTHIC BEIIECTBA, HEOPTraHUYECCKHE W OPraHMYECKHUE COCAMHCHUS, XUMHUYCCKHC
MPOLECCHI;

4) yMEHHE XapaKTepU30BaTh OOIIME CBONCTBA, MOJYYCHUE U MPUMEHEHNE M3YUYEHHBIX KJIACCOB HEOPTAHMYECKUX M OPTaHMYECKUX BEIIECTB M MX
BAKHEUIIMX NIPEACTABUTEIIEH;

5) ymeHHe ONnHUChIBaTh KOHKPETHBIE XUMHYECKUE PEAKIIUH, YCIOBUS UX MPOBEACHUS U YIIPABICHUS XUMUYECKUMH MPOLIECCaMU;

6) yMeHHE CaMOCTOSTEIbHO MPOBOIUTh XUMHUECKUN SKCIEPUMEHT U HAOII0AAaTh IE€MOHCTPAIIMOHHBIN HKCIIEPUMEHT, PUKCUPOBATH PE3YNIbTATHI U
JIeTIaTh BBIBOJIBI M 3aKJIFOUEHUS 110 PE3YJIbTATAM;

7) yMEHHE NPOrHO3UPOBATH CBOMCTBA HEU3YUYEHHBIX BEIIECTB IO AHAJIOTMU CO CBOMCTBAMU H3YUYEHHBIX HAa OCHOBE 3HAHUS XUMHUYECKUX
3aKOHOMEPHOCTEH;

8) yMeHue ompeenaTh HCTOYHUKH XUMHYECKON MHbOpMaIuu, moiydaTs €, MPOBOAUTh aHAlW3, U3TOTaBIUBATh MH(POPMAIIMOHHBIN TPOAYKT U
MPEJCTABIISITh €TO0;

9) ymMeHHe MOJIb30BaThCS 00sA3aTeIbHBIMU CIIPABOYHBIMU MaTepuanamMu (MepUoIuYeckoil cucTeMoil xumuieckux snemeHToB J[. . Menneneesa,
TaOIUIEH PACTBOPUMOCTH, DJICKTPOXUMHUYECKAM PSJIOM HAMPSHKCHUM METAIOB, PSIOM AJIEKTPOOTPHUIIATEIFHOCTH) JIJIsi XapaKTEPUCTUKH CTPOCHHS,
COCTaBa M CBOMCTB aTOMOB XMMHYECKHX dJIeMeHTOB |—IV mepronoB 1 00pa30BaHHBIX MU TIPOCTHIX U CIOXKHBIX BEIIECTB;

10) yMeHMEe yCTaHABIMBATh 3aBUCUMOCTh CBOVMCTB U MPUMEHEHHUS BAXXHEUIINX OPraHUYECKUX COCAMHEHUN OT MX XMMHUYECKOTO CTPOEHHUS, B TOM
qrclie ¥ 00YCIOBIEHHBIX XapaKTEPOM 3TOTO CTPOESHHS (IIpeAeIbHBIM WM HEMPeAeIbHBIM) U HaTnYHeM (QYHKIIMOHAIBHBIX TPYIIIL;

11) ymeHre MOJEIMpPOBATh MOJIEKYJIbl HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB;



12) noHMMaHHEe XUMUYECKON KapTUHBI MUPA KaK HEOThEMJIEMOM YaCTH 1ETOCTHOM HayYHOH KapTHUHBI MUpA.
Il. B HeHHOCTHO-OpPHEeHTALMOHHOII cdepe: popMupoBaHHe COOCTBEHHOM MO3UIMU NIPU OLIEHKE TMTOCIIEACTBUH ISl OKPYKAIOLIEH Cpe/Ibl AeITeIbHO-
CTH 4eJIOBEKa, CBSI3aHHOM C IPOU3BOACTBOM U MEPEPabOTKON XMMUYECKUX IPOYKTOB.
I1l. B TpyaoBoii cgepe: npoBecHNE XMMHUECKOIO 3KCIEPUMEHTA; Pa3BUTHE HABBIKOB y4eOHOM, IPOEKTHO-MCCIEA0BATENbCKOM U TBOPUYECKON
JESATEIIbHOCTH IIPH BBIITOJIHEHUU MHINBHYaJILHOTO IIPOEKTA 110 XUMHUHU.
B cdepe 310poBoro o0pasza s;ku3HU: COOJIIOJEHUE PAaBUII OE30I1aCHOI0 OOpAIlIEHUs C BELIECTBAMU, MaTepUallaMy; OKa3aHUE [1epPBOM MOMOLIH ITPU

OTPaBJICHUSIX, OKOTaX U TPABMaXx, MOJTYUYCHHBIX B pe3yJIbTaTe HApYIICHUS MTPaBUJI TEXHUKH 0€30MacHOCTH IpU paboTe ¢ BEeUIeCTBaMH U J1ab00paTOPHBIM
00opy10BaHUEM.

BrinmyckHuK Ha 6a30BOM YPOBHE HAyUUTCS:

— IIOHMMATh XUMUYECKYIO KAPTUHY MHUpPA KaK COCTABHYIO 4acTh LIEJIOCTHOW HAy4YHON KapTUHBI MUPA;

— PpacKpbIBaTh POJIb XUMHH U XMMUYECKOT0 MIPOM3BOJCTBA KAaK IPOU3BOAUTEIILHON CHUJIBI COBPEMEHHOT'O OOIIECTBA;

— (opMyIHpOBaTh 3HAYCHUE XUMHUU U €€ TOCTIKECHHUH B OBCETHEBHOM KHU3HH YEIOBEKA;

— YCTaHaBJIMBATh B3aUMOCBSI3U MEXIY XUMHUEN U IPYTUMU €CTECTBEHHBIMU HAYKAMU;

— (opMyIMPOBaTh OCHOBHBIE MOJI0KEHHUSI TEOPUH XUMHUYECKOI'O CTPOCHUSI OPraHMYECKUX COSANHEHUH U WUTIOCTPUPOBATh X IMPUMEPaMU U3 OPraHUYeCKOH U
HEOPraHW4YEeCKON XUMHUU;

— apryMEHTHPOBATh YHUBEPCAIbHBIA XapaKTep XUMUYECKUX [TOHATUHI, 3aKOHOB U TEOPUI Il OPraHUYECKONW U HEOPraHUYECKOW XUMUM;

— dopmynupoBate nepuoamyeckuii 3akoH J[. M. MenzaeneeBa M 3aKOHOMEPHOCTH W3MEHCHUN B CTPOCHUM U CBOWMCTBAaX XUMHUYECKHX 3JIEMCHTOB M
00pa30BaHHBIX MU BEILECTB HA OCHOBE NEPHUOAMUYECKOI CUCTEMBI KaK IpauecKoro 0ToOpaskeHHsI IEPUOJMYECKOT0 3aKOHa;

— XapaKTEepU30BaTh S- U P-JIEMEHTBHI, a TAKKE JKEJIE30 M0 UX IOJO0KEHUIO B riepuoanyeckoii cucreme /. 1. Menneneesa;

— KJIacCH(PUIMPOBATH XUMHUYECKHE CBSI3U H KPUCTAUIMYESCKUE PEIIETKH, OOBSICHATh MEXaHU3MBI X 00pa30BaHUs U JOKA3bIBATh €IUHYIO IPUPOTY XUMUYECKUX
CBsi3el (KOBAJIEHTHOW, HOHHOH, METAJNTMYECKON, BOJJOPOTHON);

— OOBSICHATH IPUYMHBI MHOT000Pa3Hs BEILIECTB, UCIIOb3Ys SBICHUS H30MEPHH, TOMOJIOTUH, AIFIOTPOIINY;

— KJIacCH(PUIUPOBATh XUMHUYECCKHE PEAKIMd B HEOPraHWYECKOH M OPraHWYeCKOW XUMHH 10 Pa3IYHbIM OCHOBAaHWSM M YCTaHABIHMBATH CIEHU(HUKY THUIIOB
peaknuii oT 001Iero yepe3 0coOEHHOE K €AMHUYHOMY;

— XapaKTepu30BaTh TMAPOIIN3 Kak criequ(UIHbIi 0OMEHHBINA IPOLIECC U PACKPHIBATH €0 POJIb B )KUBOW M HEXXHUBOU NPUPOAE;

— XapaKTepu30BaTh JEKTPOJIH3 KaK CHICIIM(DUIHBIH OKHCIUTEILHO- BOCCTAHOBHUTEIILHBIH MPOIECC U OTNPEENIATh €T0 MPAKTHYECKOE 3HAUCHHE;

— XapaKTepu30BaTh KOPPO3IUIO METAJUIOB KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIH MPOIIECC U MPeAJiaraTh CocoObI 3alllUTHI OT Heg;

— KJIacCU(HUIUPOBATH HEOPTaHUIECKUE W OPraHMYECKHE BEIECTBA;

— XapaKTepu3oBaTh O0IIME XUMHYECKHE CBOMCTBA BKHEHIIINX KIIaCCOB HEOPTAaHWMYECKUX U OPTaHMUYECKUX COSIMHEHUH B IIaHe OT 0OIIero Yepe3 0coOeHHOe K
eAMHUIHOMY

— HCIOJIB30BATh 3HAKOBYIO CUCTEMY XMMHYECKOTO S3bIKa JJIs1 OTOOpa)KeHUsI cocTaBa (XUMHUUECKHE (POPMYIIbI) M CBOMCTB (XMMHUYECKHE YPaBHEHHSI) BEILIECTB;

— HCIIONB30BaTh NpaBWJia U HOPMBI MEXIyHapOAHOM HOMEHKIJIATYPBI JUIS COCTaBICHHMS Ha3BaHWW BEIECTB MO (opMmyjiaM M, HA0OOPOT, AJISi COCTaBICHHS
MOJIEKYJISIPHBIX B CTPYKTYPHBIX (POPMYIT COEIMHEHHH MO0 UX Ha3BaHUSM;

— 3HaTh TPUBUAJbHBIC HA3BAHUsI BXKHEHIINX B OBITOBOM OTHOLICHUH HEOPraHWUYECKUX U OPraHMYECKHUX BEIIECTB;

— XapakTepHu30BaTh CBOWCTBA, MOJyYCHHE M NPUMEHEHHE Ba)KHEHIIMX MPEICTaBUTENICH KJIacCOB OPraHMYECKUX COCIUHEHUH (aJKaHOB, aJKEHOB, aJIKWHOB,



IKAJIMCHOB, apOMATHUYECKUX YTIICBOJOPOIOB, CIHUPTOB, (DEHOJIOB, ajbJIETUAOB, MPESIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIOXKHBIX 3(HPOB W JKUPOB,
YTIIEBOJIOB, aMUHOB, aMUHOKHCIIOT);

YCTaHaBJIUBATb 3aBUCUMOCTb S KOHOMUKH CTPAHBI OT I[06I>I‘lI/I, TPaHCIIOPTUPOBKHU U nepepa60TKI/I Yrj€eBOOAOPOAHOI'O ChIPbA (HG(I)TI/I U IIPpUpOaAHOTO 1"3321);
OKCIICPUMEHTAJIBHO IIOATBEPXKIAAaTh COCTaB U CBOMCTBA BaKHEUIITHX HpeHCTaBHTeHeﬁ N3YYCHHBIX KJIACCOB HCOPTAaHUYECCKUX U OPraHMYCCKHUX BEUICCTB C

COOJTFO/IEHNEM TIPABWII TEXHUKH 0€301MacHOCTH MPU paboTe C XUMHUIECKAMH BEIIECTBAMH U Jab0paTOPHBIM 000PYTOBAaHHEM;

XapaKTepH30BaTh CKOPOCTh XUMHUYECKON PEaKIMU U e€ 3aBUCUMOCTD OT Pa3IUIHBIX (PaKTOPOB;

XapaKTepr30BaTh XUMUYECKOE PABHOBECHE U €r0 CMEIIEHHE B 3aBUCHMOCTH OT Pa3IUYHBIX (DaKTOPOB;

IIPOU3BOJUTH PACUETHI 10 XUMUYECKUM (POPMYJIaM U yPaBHEHHUSIM Ha OCHOBE KOJIMYECTBECHHBIX OTHOIIEHUH MEKAY Y4aCTHUKaMU XUMHUIECKUX PEaKIvi;
coOyoaaTh MpaBWiIa IKOJOTMYECKOH O€30MacHOCTH BO B3aMMOOTHOLICHUSAX C OKpYXKalolIeHd cpemoil mpu oOpamleHWH C XUMHYECKHMH BEILECTBAMU,

MaTepHaiaMy U MPOIeCCaMH.

BoinyckHuK Ha 0a30BOM YPOBHE MOJIyYUT BO3MOKHOCTh HAyUHUTHCS:

Ucnonb306antb METOAbI HAYUYHOI'O ITO3HAHUA IIPU BBIITOJIHEHUH IIPOCKTOB U y‘l66HO-I/ICCJ'Ie,Z[0BaT6J'IBCKI/IX 3aJ1a4 XUMHIECKOI TCMAaTHKH,
npocrosupoeantb CTpOCHUEC U CBOMCTBA HE3HAKOMBIX HCOPraHn4CCKUX U OPraHnv4eCKUX BCUICCTB HA OCHOBE aHAJIOTUU,

NPOSHO3UPO8aMb TEUEHNE XUMUIECKUX MPOIIECCOB B 3aBHCUMOCTH OT YCJIOBUI WX MPOTEKAHUS U NpeAsiaraTh CrocoObl YIIPaBICHUS STUMH IPOLIECCaMH;

YCMAaHaenueams B3aUMOCBSA3M XUMHH C PeIMETaMy T'YMaHUTAPHOT'O [IUKJIA (S3BIKOM, JIMTEPATypOl, MUPOBOH XyI0KECTBEHHON KyJIbTypOi);

Packpuvléams Poilb XUMUYECKUX 3HAaHUN B OyayIIel NPaKTHUECKOH IesTeIbHOCTH;

PpAackpvisams poidb XUMAYECKUX 3HAHUH B POPMUPOBAHUN HHIMBHIYaTBHOW 00pa30BaTEIbHON TPACKTOPHU;

NPOSHO3UPO8aMb CIIOCOOHOCTh HEOPraHWYECKUX M OPTaHWYECKUX BEILIECTB IMPOSIBISATH OKHCIUTENBHBIE W/HIM BOCCTAHOBHUTENIbHBIE CBOWCTBA C Y4ETOM
CTEIIEHEeH OKMCIIEHUS 3JIEMEHTOB, X 00Pa3yIOIIUX;

apeymenmuposamy eJUHCTBO MHUpPA BEIIECTB YCTAHOBJICHHEM IT'€HETHUECKOH CBSI3M MEXKy HEOPTaHWYECKHUMH U OPTaHUYeCKHMHU BEIECTBAMU;

671a0emb XUMUUYECKHIM SI3bIKOM JUTsl 00OTaIleHHs CIIOBAPHOTO 3araca U pa3BUTHS PeUl;

Xapakmepu3o6ams CTAHOBICHUE HAY4YHOH TEOpHHM Ha MpPHUMEpPE OTKPHITHA NEPHOAMYECKOIO 3aKOHA M TEOPUM XUMHYECKOI'O CTPOCHHS OPraHMYECKHX
BEIIECTB;

KPUTHYECKH OMHOCUMbCSL K TICEBIOHAYYHON XUMHYECKOH HHPOPMAIINH, TIOITY4aeMON U3 Pa3HbIX UCTOUHUKOB;

NnoHUMams TI00aJIbHbBIE POOJIEMBI, CTOSIIHIE MIEPE] YEIOBEUECTBOM (IKOJIOTHUECKHE, IHEPTETHUECKHE, CHIPBEBBIC), H npediaeams MYTH X PELICHUs, B TOM
YHCJIE U C MOMOIIBIO XUMHHU.

Temamuueckoe naanuposanue yueodH020 npeomema



Ne n/mt Tema Bcero [Ipaktnueckue |KonTposbHbIE DNEKTPOHHBIE PECYPCHI
4acoB
paboTh paboThI
L Pazoen 1 «Cmpoenue sewecmey 9 https//resh.edy.ru/subject/lesson/7826/start/313020
5 Pazoen 2 «Xumuueckue peakyuuy 12 1 1 https//resh.edy.ru/subject/lesson/7826/start/313020
3 Pazoen 3 «Bewecmasa u ux ceoiicmeay 9 1 1 https//resh.edy.ru/subject/lesson/7826/start/313020
4 Pazoen 4 «Xumusi u cospemennoe oouiecmeo 4 https//resh.edy.ru/subject/lesson/7826/start/313020
HUroro
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