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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamMma 1o XuMUU Ha YPOBHE CpeIHETo 00Iero oopazoBanus pazpadborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O0 obOpaszoBanuu B Poccuiickoii @eaepanumny, TpeOOBaHUH K pe3ysibTaTaM O0CBOSHHS (hefepaibHON 00pa30BaTEIIBHON MTPOrPaMMEBI CPETHETO 00 eTo
obpazoBanus (POIlI COO), npencraBineHHbIX B DenepalbHOM TOCYAapCTBEHHOM oOpaszoBarenbHOM craHmapre COO, ¢ yu€rom Konmenmmu
IpenojaBaHusi ydyeOHOro mnpeaMmera «XuUMHUS» B 00pa3oBaTeNbHbIX opraHuzanusax Poccuiickoiri @enepauuu, peaau3ylOIIUX OCHOBHbBIE
o0Opa3oBaTelibHbIE POTPAMMBbl, U1 OCHOBHBIX M0JIOKeHUN «CTpareruu pa3Butus BocnuTaHus B Poccuiickoit @exnepanuu Ha nepuod ao 2025 roga»

(Pacnopsbxenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOZ0B K pa3paboTKe MpOorpamMMbl MO0 XHMHH, K ONPEICICHHUIO OOIIeH CTparernu OOydeHHs, BOCIIUTAHHS W Pa3BUTHS OO0YyJarONTUXCS
cpenctBaMu yueOHOTO mpenmera «Xumus» i 10—11 xmaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIenTyanbHbie mosioxkeHuss ®I'OC COO o

B3aMMOO0OYCIIOBJICHHOCTH IIeJIeH, CoZiepKaHus, pe3yabTaTOB 00y4eHUs U TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

Pabouas mporpamma mo xumuum B 10-11 kmaccax sBIS€TCs COCTaBHOM 4YacThlO OCHOBHOM 00pa3oBaTENbHOW IMPOTPaMMBI CPEIHEro O0OIIero

ob6pazoBanust MAOY COIII Ne 25 ropona TromeHu.

JlanHast pabodas mporpamMma OPHUEHTHPOBAaHA Ha HCIIOJb30BaHHE YYECOHMKOB MO XMMHH M ydeOHO-Meroaudeckux mocoouiri YMK aBtopor O.C.
INabpuensna, N.I'. OctpoymoBa, C.A.CnankoBa.

IIpenonaBanue Beaercs no yueonukam Xumus, 10,11 kimace: yue6. ansa odmeobpasoar. opranuszanuii / O.C. 'abpuensn, H.I'. Octpoymo, C.A.
CnankoB. — M.: IIpocsemenue, 2019.

B cooTBeTcTBHM ¢ OOIIMMHU HEJISIMHU M IPUHIIUIIAMHA CPEIHETO 00111ero 00pa3oBaHus coaepxkanue npeamera « Xumus» (10—11 knaccel, 6a30BbIT
YPOBEHb U3yUYEHUS) OPUEHTHPOBAHO IPEUMYILECTBEHHO Ha OOLIEKYIBTYPHYIO MOATOTOBKY 00Y4arOIINXCs, HEOOXOAUMYIO UM JIJIsl BRIPAaOOTKH
MHPOBO33PEHUYECKUX OPUEHTHUPOB, YCIIEITHOTO BKIFOUEHUS B KU3Hb COLIMYMa, MIPOIOJLKEHHS 00pa30BaHuUs B PA3IMYHBIX 00JIaCTSAX, HE CBA3aHHBIX
HETMOCPEACTBEHHO C XUMUEH.



Henstmu u3ydenust npeamera «Xumus» Ha 6a30Bom ypoBae (10 —11 ki1.) sBRsIIOTCS:

e (opMupoBaHHE CUCTEMbl XMMUYECKHX 3HAHUN KaK Ba)KHEUIIEH COCTaBIIAIONIEH €CTECTBEHHO-HAYYHOI KapTHHBI MHPA, B OCHOBE KOTOPOM
JIeXKAaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMUH, OCBOCHHE S3bIKA HAyKH, YCBOCHHE U IOHUMAaHUE CYIIIHOCTU
JOCTYIIHBIX 0000I1IEHNH MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX pa3BUTHUS U CTAHOBJICHHUS,

e (opMHUpOBaHWE U PA3BUTHE MIPEICTABICHUA O HAYYHBIX METO/IaX IMIO3HAHUS BEIICCTB M XUMHUYCCKUX PEAKIIUi, HEOOXOUMBIX IS
MPUOOpPETEHUST YMEHUH OPUEHTUPOBATHCS B MUPE BEIICCTB U XUMHUYSCKUX SIBJICHUN, UMCIOIIMX MECTO B TIPUPO/IE, B TIPAKTUUYECKOU 1
MMOBCEIHEBHOM JKU3HH;

pasBUTHUC YMCHI/Iﬁ U CIIOCO00B ACATCIBbHOCTH, CBA3aHHBIX C Ha6J'IIO}ICHI/IeM A O0BSICHEHHEM XUMHUYECKOTO OKCIICPUMCHTA, CO6J'IIOI[€HI/I€M ImpaBujI
6e30macHOTO OOpaIeHus ¢ BEIECTBAMHU

B yueGHOM maHe cpeanero oouiero ooOpazoBaHust MpeaMeT «XUMHUsD» 6a30BOr0 YPOBHS BXOJUT B COCTaB MpeIMeTHOM obnactu «EcTecTBeHHO-
HAyYHBIE TTPEIMETHI.

O6miee uyncao 4acoB, OTBEACHHBIX IS U3yUCHUSI XUMUH, Ha 6a30BOM YpOBHE CpelHero o01mero oopazoBanusi, coctasisieT 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegemto), B 11 kiacce — 34 gaca (1 yac B Heneno).

COJEPKAHUE OBYYEHUA
10 KJIACC

OPIAHUYECKAS XUMMUS
Teopernyeckue 0CHOBbI OPTaHMYECKOH XUMHUH

HpenMeT OpFaHI/I‘ICCKOﬁ XUMMU: €€ BO3HUKHOBCHHEC, PA3BUTHUC XU 3HAYCHUC

B IIOJITYUCHHUH HOBBIX BCHICCTB U MAaTCPHUAJIOB. Teopm{ CTPOCHUA OPIraHUYCCKHUX COCIMHEHUN A. M. BYTJ'IepOBa, €€ OCHOBHBIC MOJI0XKCHMUSI.
CTPYKTypHHC (bOpMy.]'IBI OPraHUYCCKUX BCIICCTB. FOMOJ’IOFI/IH, HU30MCEpHusl. XyMH4YecKas CBSI3b B OpPraHu4Y€CKUX COCIUHCHHUAX — OANHAPHBIC U KPATHBIC
CBs3H.



[IpencraBnenue o Kiaccuukanmu opranndeckux BemiecTs. HomMeHkIaTypa opraHM4ecKuX COSIMHEHUN (CHCTEeMaTHIeCcKast) U TPUBHATIbHBIC HA3BAHUS
Ba)KHEHUILIMX NMPEACTABUTENIECH KJIACCOB OPraHUYECKUX BEUIECTB.

3KCH€DI/IMCHTEL]II)HI)IC METOJIbl M3YYCHHUS BEIIECTB 1 MX IPEBPAICHHM . 03HAKOMJICHHE C O6pa3IIaMI/I OpraHn4eCKuX BCUICCTB U MaTCpUajlaMi Ha UX

OCHOBE, MOJICTMPOBAHIE MOJICKYJI OPraHNYECKUX BEIIECTB, HAOIIOCHNE M ONIMCAHUE IEMOHCTPAIIHIOHHBIX OTIBITOB IO TIPEBPALICHUIO OPTaHUIECKUX
BELIECTB MPU HarpeBaHuM (IJIaBjlI€HNUE, OOYIIIMBAHUE U TOPEHHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUHN psifl. MeTaH U 9TaH — MPOCTEUIITHE IPEICTABUTENIN aJIKaHOB: (PU3MUECKHE U XUMUYECKHUE CBOMCTBA
(peakiuu 3aMeIIeHus ¥ TOPEHHUs), HaXOXK/IEHNE B TIPUPO/IE, TOJTydYeHHE U IPUMEHEHHE.

AIIKEeHBI: COCTaB U CTPOCHUCE, TOMOJIOTHYECKHUH pAan. OTHIICH U IMPOITUJICH — HpOCTeﬁIHHe IpeACTAaBUTCIN AJIKCHOB! q)HBI/I‘IeCKI/Ie U XUMHYCCKHEC
CBOIiCTBa (peaKHI/II/I TUAPHUPOBAHNA, TAJIOTCHUPOBAHUS, THAPATALIUNA, OKUCICHUA U HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHUE U ITIPUMCHCHUC.

Ankaauensl: 6yraaueH-1,3 u metunoOyranuen-1,3: ctpoeHne, BaxHeWIIne XuMu4yeckie cBoicTBa (peakius noaumMepusanun). [lomyyenue
CUHTETUYECKOIO KaydyyKa U PE3UHBI.

AJIKWHBI: COCTaB U 0COOCHHOCTH CTPOEHUS, TOMOJOTHYCCKUN Pl ALIETUIICH — MTPOCTEHINTNN TTPEACTaBUTENh AIKHHOB: COCTAB, CTPOCHHUE, (PU3UUECKHE
1 XUMHUYECKUE CBOMCTBA (peakiy TUAPUPOBAHNS, TaJIOTEHUPOBAHUS, THAPATALIUHU, TOPEHUS ), TOJTyd€HUE U IPUMEHEHHE.

Apensbl. benzoun: coctaB, cTpoeHue, GU3nYecKrue 1 XUMUYECKUE CBOICTBA (peaKkI[uy rajJoreHUpoBaHKUs U HUTPOBAHUS ), IOJTy4eHUE U
npuMeHenue. Tonyon: cocmas, cmpoeHue, pusuyeckue u XumuiuecKue cotcmea (peakyuu 2an02eHUpo8anus U HUMpo8auus), noiyyeHue u
npumeHenue. TOKCUUHOCTb apeHOB. [ 'eHeTnyeckas CBS3b MEXAY YTJI€BOAOPOIaMU, MPUHAAISKAIUMHI K PA3IUYHBIM KJIaCCaM.

[IpupoaHbie HCTOYHUKH YriaeBOA0POa0B. [Ipupoansblii ra3 u nomnyrHele HedTsaHbIE Ta3bl. HeTh u €€ mpoucxosxaenue. Crocoobl nepepaboTKu HEPTU:
MEPETrOHKA, KPEKUHT (TepMUYECKH, KaTamuTHUeCcKuii), mupoius. [IpoaykTsl nepepaboTku He(TH, NX MPUMEHEHUE B IPOMBIIIIEHHOCTH U B OBITY.
KaMeHHBI# yrob v IPOIyKTHI €ro nepepaboTKu.

OKcIIepuMEHTaJbHBIC METOAbI U3YUCHHMS BEIISCTB U MX NIPEBPAIICHUN : O3HAKOMJICHUE C O6p33HaMI/I IJ1acTMaccC, KaydyKoOB U PE3UHbI, KOJIJICKIITUU

«Hed1b» 11 «YT0aB», MOJIETHPOBAHUE MOJIEKYJ YTJIEBOJOPOJIOB M FAIOT€HOMIPOU3BOIHBIX, TPOBEICHUE IPAKTUUYECKON PabOThHI: MOTyYSHHE STUIICHA U
H3yYEHUE €r0 CBOMCTB.




PacuérHble 3a1a4u.

Bbruucienus no ypaBHEHUIO XUMHUECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOTHOTO BEIIECTBA UIIH MPOAYKTa PEAKLUHU 10 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB MIIH MTPOAYKTOB PEAKIINN).

Kucnopoaconepxaiue oprannyeckue coeIuHeHHs

[IpenenbpHBIC OTHOATOMHBIC CITUPTHL. METaHOJI M 3TaHOJI: CTPOCHHE, (PU3MUECKHUE U XUMUICCKIE CBOMCTBA (PEeaKIMK C aKTUBHBIMU METAJIIIAMH,
raJoreHOBOI0POIaMHU, TOpEHHUE), MpUuMeHeHune. BoopogHbie CBsS3U MEXKTy MOJIEKYJIaMH CITUPTOB. JleficTBHE MeTaHOoIa U ATaHOJIa Ha OPTraHu3M
YeNoBeKa.

MHuoroaToMHEIC CIIMPTHI. OTUJIECHTTIUKOIb U TIIMOCPUH: CTPOCHUC, (1)I/ISI/I‘I€CKI/I€ 1 XUMHYECKHE CBOMCTBA (B3&I/IMO}1€I>1€TBPIC CO MICJIOYHBIMHA
MCTaJUIaMH, Ka4Y€CTBECHHAasA pC€aKrusd Ha MHOTOATOMHBIC CHI/IpTBI). HeﬁCTBHe Ha OpraHusM 4Yc€JIOBCKaA. HpI/IMeHeHI/Ie rIIMaepruHa U OTUJIICHT JIUKOJIA.

®deHo: CTpOeHHE MOJIEKYIIbI, PU3NYEeCKHe U XUMHUUecKre cBoMCcTBa. TokcuuHOCTh deHona. [Ipumenenue denomna.

Anbaerunibl U kemoHvl. QopManbIeTHI, alleTadbACTUI: CTPOCHHE, (PHU3NUECKUE U XUMUISCKHNE CBOMCTBA (PeaKui OKUCIIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), IOJy4YeHHE U IPUMEHEHHUE.

OaHOOCHOBHBIE MpefieNibHbIe KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAsl KUCJIOTHI: CTPOCHHE, GU3NYECKUE U XUMHUECKHE CBOIICTBA (CBOMCTBA,
oOurue IS Kiacca KUCiIoT, peakuust dTepudukanun), noaydeHue u npuMmeHenre. CtreapuHoBas U OJICMHOBAsI KUCIIOTHI KaK MPEICTaBUTEIH BBICIIIUX
KapOOHOBBIX KUCIOT. MbLIa KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEe IeiiCTBHE.

CrnosxHble 3(hupbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ 'aponu3 crnoxxubiX 3gupoB. XKupsel. ['uaponus xxupos. [IpumeHneHmne upos.
buonoruueckas poJib )KHpOB.

VYrneBopl: cocTaB, KIacCu(PUKAIUS YIIIeBOJI0B (MOHO-, IU- U MOJKUcaxapuabl). [ 1roko3a — mpocTelnii MoHOcaxapu: 0COOEHHOCTH CTPOCHUS
MOJIEKYJbI, GPU3NYECKUE U XUMUYECKHe CBOKCTBA (B3auMoelicTBue ¢ ruapokcuaoM meau(ll), okucnenne ammuadnbiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBIICHUE, OpPOKEHHE TJIFOKO3bI), HAXOXKCHHUE B IIPUPOIC, IPUMEHEHue, Onosoruyeckas posb. @orocunres3. Opykro3a Kak HU30MeEp TITIOKO3bI.

KanMaJ'I " OCJIJIHOJIO3a KaK MPUPOJHBIC TTOJIMMEPHIL. CTpOCHI/IC KpaxMajia U IEeJUII0JIO3bI. Ddu3nYecKue U XUMHUYECKHE CBOMCTBA Kpaxmajia (FI/II[pOJ'II/IS,
KauCCTBCHHAA pCaKkuus € I/IO,I[OM).



DKcIepUMEHTAIbHbIC METO/IbI U3YYEHHSI BEIIECTB U MX MPEBPALICHUN : TPOBEACHUE, HAOII0IEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OTIBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIE PEAKIIUN OJIHOATOMHBIX CIIUPTOB (OKUCIeHUE ATaHoa okcuaoM Meau(Il)), MHOTOaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE
riuepuHa ¢ ruapokcunom Meau(Il)), anpaernaoB (OKucIeHHe aMMUauHbIM pacTBOpoM okcuaa cepedpa(l) u ruapokcunom meau(ll), B3anmoaeiicTeue
Kpaxmaja ¢ U0JIOM), POBEACHUE TPAKTUUECKON pabOThI: CBOMCTBA paCTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3a1a4n.

Boruncnenus no ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEILIECTBA WIIM IPOAYKTA PEAKIIMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEILIECTB WJIN MPOIYKTOB PEAKIIIH).

A3oTconepKale OpraHn4eckie CoeqMHEHMUS.

AMMHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHndeckue coequHeHus. usnueckne u XUMUIECKHe CBOMCTBAa aMUHOKHCIIOT (Ha TpUMepe TIIUIIHHA).
buonorunueckoe 3HaueHnEe aMHUHOKHUCIOT. lenTup.

benku kak npupoHbIe BEICOKOMOJIEKYIIIpHBIE coeinHeHus. [lepBuuHnas, BTOpU4Has U TpETUYHASI CTPYKTypa OeKOB. XMMHUYECKHE CBOWCTBA OEKOB:
TUIPOJIU3, ACHATypalusl, KAUeCTBEHHbIE peaKIIuY Ha OeNKH.

DKCIIepUMEHTAIbHbBIE METOIbI M3YUEHUS BEIIECTB U X MPEBpAallleHUui: HaOII0eHHEe U OTIMCAHNE JEMOHCTPALMOHHBIX OMBITOB: ACHATYpaIus OEIKOB
[IPY HarpEeBaHMMU, [[BETHBIEC PEAKIINH OEIKOB.

Brbicokomolieky/isipHbIe COeIMHEeHH s

OCHOBHBIC ITIOHATHUS XUMHH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁ: MOHOMCED, IMOJIUMEP, CTPYKTYPHOEC 3BCHO, CTCIICHD IMOJIMMEPU3allii, CPCIAHAA
MOJICKYJISIpHas Macca. OcHOBHBIC MCTOAbI CUHTE3a BBICOKOMOJICKYIISIPHBIX COCI[I/IHCHI/Iﬁ — [MOJIMMEpHU3aluA U INOJTUKOHACHCA V.

OKcIIepUMEHTaJbHBIC METOAbI U3YUCHHMS BEIISCTB M UX NIPEBPAIICHUN : O3HAKOMJICHHE C O6p33HaMI/I MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH,
IracTMacc, KaydyKoB.

MeXIpeaMeTHbBIC CBA3U.

Peanuzanms MCKIIPCAMETHBIX CBs3EH IIpU U3YYCHUHN OpF&HH‘-ICCKOfI xumuu B 10 kiacce OCYIICCTBIIACTCA Y€PE3 UCIIOJIb30BAHUEC KAK 06IJ_II/IX
C€CTCCTBCHHO-HAaYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAIOIINUXCA CUCTEMHBIMU IS OTACIIBHBIX IPEAMETOB CCTCCTBCHHO-HAYYHOTI'O ITUKIJIA.



OO01ue ecTeCTBeHHO-HAYYHBIE TIOHATHUS: SIBJICHUE, HAYYHBIA (DAKT, TUTIOTE3a, 3aKOH, TEOPHSI, aHAIN3, CHHTE3, KJIaCCH(HUKAIHS, TICPUOTUIHOCTb,
HaOII0/ICHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJACITUPOBAHUE.

dusnka: MaTepusi, JHEPrusi, Macca, aToM, FIEKTPOH, MOJICKYJIa, SHEPTETUUECKUI YPOBEHB, BELIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTRA,
(u3HUYeCKre BETMYNHBI U €IMHUIIBI KX U3MEPCHHUS.

buonorus: xnerka, opranusm, ouocdepa, 0OMeH BEIIeCTB B OpraHu3Me, GOTOCHHTE3, OMOJIOTHICCKH aKTHBHBIC BEIIecTBa (OCIIKH, YIIICBOIBI, YKHUPBI,
(bepMeHTHI).

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbL, MIOJIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexHonorns: MUIICBBIC ITPOAYKTBI, OCHOBBI PAlIMOHAJIBHOTO IMMUTAHW A, MOIOIIUC CPEACTBA, JICKAPCTBCHHBIC 1 KOCMETHUYCCKUC ITPCIIapaThl, MaTCpUaJIbl
N3 UCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMMUAA
Teopernvyeckue 0CHOBBI XHMHHU

XUMHUYECKUH dJIeMEeHT. ATOM. SIIpo aTroMa, U30TOIBl. DJIEKTPpOHHAs 000JI0YKa. DHEPreTHIECKHUE YPOBHHU, ITOAYPOBHU. ATOMHBIE OpOUTaH, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacnpeiesieHus AIEKTPOHOB M0 OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBbIX YETHIPEX MEPUOA0B. DICKTPOHHAS KOHPUTypaIHs
aTOMOB.

Hepnozmqecm/lﬁ 3aKOH U HepnozmquKa;I CHUCTEMA XUMHWYCCKHUX JJICMCHTOB I[ H. Menneneena. CBs3b MNCPUOANYCCKOI'0 3aKOHa U HepHOHquCKOﬁ
CHUCTEMBI XUMHNYCCKHX 3JICMCHTOB I[ H. Menneneena ¢ COBpeMeHHOﬁ Teopneﬁ CTPOCHHUA aTOMOB. 3aKOHOMepHOCTI/I M3MEHEHMS CBOMCTB XHUMHYECKUX
QJICMCHTOB U 06pa3yeMblx HMU MPOCTHIX U CIIOXKHBIX BCIICCTB I1O I'PYIIIIAM U IIEPUOJaM. 3HadyeHHue NEPpUOANYCCKOI'0O 3aKOHAa B pa3BUTHU HAYKH.



Crpoenue BeniecTBa. XuMudeckast CBsi3b. Buipl XMMHUUecKoOM CBsA3M (KOBAJIEHTHAsI HETIOJIIpHAs U MOJIIpHAsi, HOHHAs, MeTaJulnyecKas). MexaHu3msl
00pa3oBaHuUs KOBAJCHTHOW XUMUYECKOH CcBs3H (OOMEHHBIN U TOHOPHO-aKIeNTOPHBIN). Bogopoanas cBs3b. BageHTHOCT. DIIeKTPOOTPHIIATEIBHOCTS.
Crenenp okucieHus. IoHbI: KaTHOHBI U @HUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHSL. 3aKOH IIOCTOSHCTBA COCTaBa BEIECTBA. THUIIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[Tonsarue o aucnepcHbIX cucteMmax. VICTUHHBIE U KOJUTOMAHBIE PacTBOPHI. MaccoBasi 10715 BEIIeCTBa B pacTBOPE.

Knaccudukanus nHeopranndeckux coequHennii. Homenkinatypa HeopraHnueckux BeniecTs. ['eHeTrnueckas CBA3b HEOPTraHUYECKUX BEIIECTB,
MPUHAJICKAINX K PA3JIMYHBIM KJIacCcaM.

Xumunyeckas peakuus. Kinaccupukanus XuMHUUECKUX peakuii B HEOPraHUYECKOM U OpraHMYecKOl XUMHUU. 3aKOH COXPAHEHHUS MacChl BELIECTB, 3aKOH
COXpaHEHUs U MPEBPALICHNS YHEPTUU IIPU XUMHUUYECKUX PEAKIUAX.

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3n4HbIX (pakTopoB. OOpaTuMbIe peakuu. XUMHU4Yeckoe paBHoBecHe. PaKTOPhl, BIUSIOLUIUE HA COCTOS HUE
xumudeckoro pasHoBecus. [Ipnanun Jle latense.

DnexTponuTHueckas aucconuanus. CubHbIe U caa0ble AMeKTpoanuThl. Cpesia BOJHBIX paCTBOPOB BEIIECTB: KUCIIas, HEUTpaibHas, [IeI0YHasl.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIIHHEIC PEaKIuu.

OKCIEPUMEHTAIbHBIC METOIbI M3YUCHUS BEIIECTB U UX IPEBPAICHUN: JeMOHCTpanus Tadui «[lepuoandeckas cucteMa XUMHUYECKUX d71eMeHTOB /1.
N. MenneneeBay, n3ydeHuE MOJICIICH KPUCTAIMISCKUX PEIIETOK, HAOIIOICHHUE

Y OTIMCaHWe JEMOHCTPAIMOHHBIX U J1a00PaTOPHBIX OMBITOB (Pa3JI0KeHHUE MTEPOKCHIA BOJIOPO/Ia B MPUCYTCTBUH KaTaIM3aTopa, ONpeaeiieHue CPEeabl
PacTBOPOB BEIIECTB C TIOMOIIBI0 YHUBEPCATHHOTO MHANKATOPA, PEAKIIMK HOHHOTO 0OMEHa), TPOBEACHHE MPAKTUIECKON paboThl «BiusHue
pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUECKOW PEAKITUN.

Pacuérnbie 3agaun.

Pacuétrl no YpaBHCHUAM XUMHUYCCKUX peaKHHfI, B TOM YHUCJIC TCPMOXUMHYCCKUC paC‘léTLI, paC‘léTLI C UCIIOJIB30BAHUEM INOHATHUA «MaCcCOBas 40JA
BCIICCTBaA».



HeopraﬂnquRaﬂ XUMUs

Hemeramner. [Tonoxxenue HemetamioB B [leproaudeckoit cucteme xumuaeckux 3nemMeHToB []. M. MenneneeBa u 0COOCHHOCTH CTPOCHUS aTOMOB.
du3nyecKue CBOMCTBA HEMETAIUIOB. AJIJIOTPOTINS HEMETAILIOB (Ha IpUMepe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIINX HEMETAIUIOB (TaJIOT€HOB, CEphl, a30Ta, (hocdopa, yriepoa U KPeMHU) U UX COSAUHEHUHN (OKCHIOB,
KHUCIIOPOACOAEPKAILUX KHCIOT, BOJOPOIHBIX COEAMHEHUH).

[IpuMeHeHne Ba)XHEMIINX HEMETAUIOB U UX COECIMHEHUM.

Mertannsl. [Tonoxxenue metaninoB B [leproanueckoii cucreme xumuueckux aiaemMeHToB J1. . MenaeneeBa. OCOOEHHOCTH CTPOEHHUSI AIEKTPOHHBIX
000J104eK aTOMOB MeTauloB. O01Me Gu3ndeckure cBoiicTBa MeTayIoB. CIijlaBbl METAJIOB. DIIEKTPOXUMUYECKUIN Psi/i HAIPSDKEHUN METAIUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPUM, KaJIWH, KaJIbIIMIA, MarHui, aIIOMUHAN, ITMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.
O61ue crnoco6b! Noay4eHus MeTamioB. [IpruMenenne MeTamuioB B ObITY U TEXHUKE.

OKCIIepUMEHTAIbHbBIE METOIbI M3YUEHUS BEUIECTB U UX MPEBPAILICHUI: N3ydyeHNE KOJIEKIUU «MeTallibl U CIUIaBbl», 00pa3lioB HEMETAUIOB, PELICHHE
SKCIEPUMEHTAJIbHBIX 33/1a4, HAOII0ACHNE U OTMCAaHUE IEMOHCTPALMOHHBIX U J1a0OPAaTOPHBIX OMBITOB (B3aUMOAEHCTBHE THIPOKCH A AIFOMUHHUS C
pacTBOpaMu KUCJOT U LIeN0Yel, KayeCTBEHHbIE PEaKIIMi Ha KAaTHOHBI METAJIIOB).

Pacuérhble 3amayn.

PacuéTel maccel BCIIECCTBA UJIN 00BEMa ras3oB I10 HN3BCCTHOMY KOJHMYCCTBY BCUICCTBA, MAaCCC UIN 06’béMy OJIHOT'O M3 YYaCTBYIOIIHUX B pCaKIUn
BCIICCTB, paC‘IéTI)I MacCChbI (06’béMa, KOJIM4E€CTBAa BeIJ_[eCTBa) IIPOAYKTOB pC€aKuu, €CJIU OJHO M3 BCIICCTB UMCCT IIPUMECH.

XuMHSA ¥ )KHU3Hb

Ponp xuMuu B o0ecIieueHun BKOHOFH‘IGCKOﬁ, 3HepreTquCKOﬁ u HHH.ICBOﬁ 6630HaCHOCTI/I, pa3sBUTHHU MCIHUILIUHBI. ITonstue o HAYYHBIX METOdax
II03HaHHA BCIICCTB U XUMHYCCKUX peaKHHﬁ.

Hpe,[[CTaBJ'IeHI/IH 00 06H_II/IX HAaYYHBIX ITPUHIUIIAX IMTPOMBIIIIICHHOTO IMOJTYUCHUA Ba)KHEMIIINX BEIIECTB.



Yenosek B MHUPC BCUICCTB U MATCPUATIOB: BaKHEHIIIHE CTPOUTCIIbHBIC MAaTCpUaJibl, KOHCTPYKIIMOHHBIC MaTCPpHaAJIbl, KPAaCKH, CTCKJIO, KEPpaMHUKa,
MaTCpurajibl JJIA SJICKTPOHUKHU, HAHOMATCPHUAJIbI, OPIraHUYCCKNEC U MUHCPAJIbHBIC y,HO6pCHI/I$I.

XUMUS ¥ 3I0POBbE YEJIOBEKA: MIPAaBUIIa NCIIOIB30BAHUS JIEKAPCTBEHHBIX MPETapaToB, paBuiia 0€30MacHOTO UCTIOIB30BAaHUS MPEIapaToB OBITOBON
XUMUHU

B IIOBCEIHEBHOW KU3HHU.

MexnpeaIMeTHRIE CBSA3H.

Peanuszanus MeXnpeaMeTHbBIX CBA3€H NPpU U3ydeHUH 00I1Iel U HeopraHndeckoi XuMuu B 11 Kitacce ocyliecTBIiIsieTcsl 4yepe3 UCIO0Ib30BaHue KakK
OOLINX €CTECTBEHHO-HAYYHBIX ITOHATHUH, TaK U OHATUMN, SBJISIOIMINXCS CUCTEMHBIMH /7151 OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEeHHO-HAYYHBIC TTOHATHS: HAYIHBIM (aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATN3, CHHTE3, KJIacCU(UKAIU I, TEPUOJUIHOCTD, HAOIIOICHHE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBIICHHE.

®du3uKa: MaTepusi, SHEprusl, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII, PAIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3NUECKHUE BEIIMUMHBI H €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, sKocucTeMa, Ouocdepa, MaKpo- ¥ MUKPOIJIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.
['eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHoorns: XuMHYSCKas IMPOMBIINIJICHHOCTh, METAJLITYPIrus, IIPOU3BOJACTBO CTPOUTCIIBHBIX MAaTCPpUAIOB, CEITbCKOXO03MCTBEHHOE IIpou3BOACTBO,
IMUIIEBasA MPOMBIINIJICHHOCTD, (bapMaI_IeBTI/I‘IeCKaH IIPOMBIIIJIICHHOCTD, ITPOU3BOACTBO KOCMETHUYCCKUX ITPEIIapaToB, IIPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTCpraloB, SJICKTPOHHAA IIPOMBIIIIICHHOCTh, HAHOTCXHOJIOT'UH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOI'PAMMEI 110 XMMHHN HA A30BOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI



@I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHUS 00YJaIOIIMMHUCS TPOTPAMM CpEeTHEro 00IIero 00pa3oBaHus (JINYHOCTHBIM,
MeETaInpeaMETHBIM U MpeaMeTHbIM). HaydHo-MeTouyeckoit OCHOBOM [Tl pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IIPOTPAMM CPETHETO
o011ero 00pa3oBaHUs SBIISIETCS CHCTEMHO-ICSITSITBHOCTHBIN TTOIXO/T.

B cootBeTcTBHH C CUCTCMHO-ACATCIbHOCTHBIM IMOAXO0A0M B CTPYKTYPC JTUUHOCTHBIX PE3YJIbTATOB OCBOCHU A MTPCIAMETA «XuMus» Ha YPOBHE CPpCAHCTO
00111er0 00pa30BaHUs BBIACICHBI CIEIYIOIIUE COCTABIISIIOIIHE:

0CO3HaHKE 00YYaIOIIMMUCS POCCUMCKON IPaXAaHCKONW UASHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEEIIEHUIO;
HaJU4Yre MOTUBAIIUU K 0OYUICHHIO;
IeJICHANIPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JTMIHOCTH HA OCHOBE KJTFOYEBBIX IIEHHOCTEH W UCTOPUUYECKUX TPAIUIIUKA 0a30BOM HAYKU XU MUU;

TOTOBHOCTB M CITOCOOHOCTh 06yqafom14xc;1 PYKOBOACTBOBATLCA B CBOCH ACATCIIBHOCTU HCHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, IMPUCYIITUMU
HCHOCTHOﬁ CUCTEME XUMHYECCKOT'O 06p330BaHI/I$I;

HaJIN4YKUC IMPaBOCO3HAHUA JKOJIOTHYECKON KYJIbTYPBI U CITOCOOHOCTHU CTaBUTH LEJIN U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JImuHoCTHEBIE PE3YIbTAThl OCBOCHUA IMPEAMETA «X MU JOCTHUT'alOTCsA B €IMHCTBEC yqe6H0171 H BOCIIUTATEIIFHOMN JACATCIBHOCTHU B COOTBETCTBHUH C
I'YMaHHUCTHUYCCKUMHU, CONUOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBCHHBIMHU HCHHOCTAMM U NACaIaMU pOCCHﬁCKOFO T'paKIaHCKOI'O O6H.[€CTBa, IIPpUHATBIMU B
O6H.I€CTBC HOpMaMH U IIpaBUJIaMU IIOBEACHM, CHOCO6CTBYIOH_[I/IMI/I mponeccaM CaMOIIO3HaHusI, CaMOPa3BUTHA U HPABCTBCHHOI'O CTAHOBJICHUA
JIMYHOCTH o6yqafom1/1xc;1.

JInuHOCTHBIC PeE3yJIbTaTbl OCBOCHU: MPEAMCETA «XUMUS» OTpaXaroT C(bOpMHpOBaHHOCTB OITbITA IT03HABATENLHON U HpaKTquCKOﬁ JACATCIIbHOCTH
O6y‘IaIOH_II/IXC$[ 110 pCain3alivu ITPHUHATBIX B 06H.[CCTB€ HeHHOCTeﬁ, B TOM 4YHCJIC B 4aCTHU:

1) rpa:kIaHCcKOro BOCTIMTAHMS
OCO3HaHHUs 00YUYaIOLUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00A3aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

NpEACTaBJICHUA O CONUAJIBHBIX HOPpMAX U MpaBUJIaX MCKIMIHOCTHBIX OTHOIIICHU B KOJITICKTUBCEC,



TOTOBHOCTH K COBMECTHOM TBOp‘-IQCKOfI ACATCIIBHOCTH IIPU CO3AaHUN y‘-I€6HbIX IMPOCKTOB, PCIICHHUN yT-Ie6HBIX U IIO3HABATCJIbHBIX 3a1a4, BbIIIOJTHCHUHN
XUMHUYCCKHX SKCIICPUMCHTOB;

CIOCOOHOCTH MMOHUMATh M TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIYMEHTBI JPYTUX MPH aHAIM3E Pa3IMYHBIX BUJOB Y4eOHOH EATETHbHOCTH;
2) NaTPpUOTHYECKOI0 BOCIIUTAHUS:
LIEHHOCTHOTO OTHOLIEHUS K HICTOPUYECKOMY U HAYYHOMY HACJIEIUIO OTEUYECTBEHHOW XUMUU;

YBaXCHUA K ITPOLECCY TBOPUCCTBA B obnactu TCOPUHU U MPAKTUYCCKOI0 NPUMCHCHUSA XUMHU, OCO3HAHUA TOT'O, YTO JOCTHUKCHHUA HAYKU €CTbh pE3YJIbTaT
JIIUTCIBHBIX Hﬁ6J'IIOI[€HI/IfI, KPOMOTIIMBBIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, IIOCTOAHHOTO Tpyaa y‘-IéHI)IX " IIPAKTUKOB;

WHTEpeca U T03HABATEIbHBIX MOTHBOB B MOJYYEHUU U MOCIIEAYIONIEM aHATN3e HHPOPMAIIMU O TIEPETOBBIX JOCTHKEHHSIX COBPEMEHHOM
OTE€UYECTBEHHON XHMUHU,

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:
HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllH, CBSI3aHHBIE C XUMHUUYECKUMH SBJICHUSMU,
Y IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBAThL CBOE MOBEJCHUE U IIOCTYIIKHK CBOUX TOBapI/IH_[eﬁ C HOSI/IL[I/Iﬁ HPABCTBCHHBIX U ITPABOBBIX HOPM M OCO3HAHHE l'IOCJ'IeI[CTBI/Iﬁ 9THUX
IIOCTYIIKOB;

4) popMupoOBaHUs KYJIbTYPbI 310POBbSI:

IIOHMMAaHHA HCHHOCTGIZ 340POBOIO U 0e301acHOTro O6p21321 KH3HU, HCO6XO,I[I/IMOCTI/I OTBCTCTBCHHOI'O OTHOIICHUA K CO6CTBCHHOMy (i)I/ISI/I‘leCKOMy nu
MCUXUYICCKOMY 3J0POBbIO;

CO6J'IIOI[€HI/IH IIpaBUJI 0e3omacHOro O6paH_[eHI/I${ C BCIICCTBAMHU B 6I>ITy, HOBCCHHCBHOﬁ KHU3HU U B pr,Z[OBOI‘/‘I ACATCIBbHOCTH,

MMOHUMAHUA HEHHOCTHU NIPpaBUJI UHAUBUAYAJIBHOT'O U KOJUICKTUBHOI'O 0e30I1acHOT0 MOBCACHUS B CUTyallUAX, YI'POKAOIIUX 3J0POBBIO U KU3HU J'IIOI[GI\/'I;



OCO3HAHMS MOCIEICTBUI U HEIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJISA, HAPKOTUKOB, KYpEeHUS);
S) TpyA0BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4€OHO-UCCIIEIOBATEIBCKON JEATEILHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUIAX
JEATEIIbHOCTH;

YCTAaHOBKH Ha aKTMBHOE y4acTHE B PEILIEHUU PAKTUYECKUX 3a]1a4 COLMAIIbHOM HaIpaBJICHHOCTH (B paMKax CBOEro Kijacca, IIKOJIbI);
MHTEpeca K MPaKTHYECKOMY U3yUeHHIO MPo(deccuil pa3InyHOro poja, B TOM YUCIIe HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHUN MO0 XUMUMU;
YBaXXEHUS K TPYAY, JIIOISAM TPYyJa U Pe3yJbTaTaM TPYIOBOU JAESATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBUIYaJIbHOM TpaeKTOpUU 00pa3oBaHusl, Oyaymieil mpodeccuu 1 peaan3anui cOOCTBEHHBIX )KU3HEHHbIX
IJIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 0011IeCTBa;

6) K0JI0rH4YeCKOro BOCIIUTAHUSA:

IKOJIOTHYECKH 1EIecO00Pa3HOro OTHOMICHHS K MPUPO/IC, KaK HCTOYHHUKY CYIISCTBOBAHUS JKU3HH Ha 3eMIIe;

MMOHUMAaHMS TI00ATEHOTO XapaKTepa 3KOJOTHYSCKUX MPOOIIeM, BIUSHUS SKOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE MMPUPOJTHON M COIIMATBLHOM CPEJIbI;
OCO3HaHHUS HEOOXO0MMOCTH UCTIOIL30BAHUS JTOCTIKCHUN XUMHUH JUTS PEIICHUS BOTIPOCOB PAIIMOHAIBHOTO TIPHPOIOTIOIH30BaAHUS;

AKTUBHOTO HENPUATHUS ACUCTBUNA, IPUHOCSILIUX BPE OKPYXKAIOUIEH MPUPOIHOM cpesie, YMEHUS IPOTHO3UPOBATh HEOIArONpUsTHbIE SKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX IEHCTBUN U MPEAOTBpAIIATh UX;

HAJINYHS PA3BUTOTO 3KOJOTMYECKOTO MBIIIICHHS, SKOJIOTHUECKOW KYIbTYPbI, OTIBITA ICSITEIBHOCTH SKOJIOTHUECKOHN HATIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI MU B TIO3HABATEIILHOW, KOMMYHUKATUBHOM U COIIMAILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MTPOTHBOCTOSThH
HJIC0JIOTUH XeMo(oOouu;

7) 1eHHOCTH HAYYHOT O MO3HAHMSA:

C(I)OpMI/IpOBaHHOCTI/I MHPOBO33pPCHUA, COOTBCTCTBYIOIICTO COBPECMEHHOMY YPOBHIO PA3BUTHUA HAYKH U O6H.ICCTBCHHOI>1 IMPAKTHUKHU,



MOHUMAaHUS CIICHU(PHUKN XUMUN KaK HAyKH, OCO3HaHUs e€ posiu B (POPMUPOBAHUH PALIMOHATIHHOTO HAyYHOTO MBILIUIEHHS, CO3/IaHUH LIEIIOCTHOTO
npeacTaBIeHus 00 OKpYXKaroIeM MUpe KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B MO3HAHNWHU MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHu: pooiiemMm
COXPAHEHHUs [IPUPOJHOTO PABHOBECHUS;

yOexIEHHOCTH B 0CO00# 3HAUMMOCTH XUMHUH JJIsi COBPEMEHHOW IIUBIIIN3AINH: B €€ TYMaHHCTUYECKON HAIIPABICHHOCTH U BaKHOW POJIM B CO3JJaHUN
HOBOH 0a3bl MaTepUATBHON KYJIBTYpPHI, PEIICHUH III00ATBHBIX TIPOOIEM YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPbEBOM, YJHEPTeTHUECKON, MTUIIIEBON
M DKOJIOTMYECKOW 0€30IaCHOCTH, B Pa3BUTUH MEUIIMHBI, 00ECTIEYCHNH YCIIOBUH YCIIEIIHOTO TPYAA U SKOJIOTHYECKH KOM(OPTHON )KU3HH KaXKIOTO
yJieHa oOIIeCTBa;

CCTGCTBGHHO-Hay‘-IHOI\/’I rpaMOTHOCTH: IOHUMAaHUA CYITHOCTH MCTOAOB IMMO3HAHUSA, UCITIOJIb3YEMEBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HMCIIOJIb30BaTh
IMOJIy4Yac€MbIC 3HAHUA 1JIA aHallu3a U 00BICHECHUS ABJICHUH OKpYyXaromero Myupa u mpoucxoasauimux B HEM I/I3M€H€HPII>1, YMCHHA A€1aTb 000CHOBAHHbBIE
3aKJIIOYCHHUA Ha OCHOBC HAYYHBIX q)aKTOB 1 UMCIOIIUXCA TaHHBIX C HEJIbIO MOJYYCHUSA JOCTOBCPHBIX BEHIBOJIOB,

CIIOCOOHOCTH CaMOCTOATEIBLHO HCIIOIb30BaTh XUMHUYECKIE 3HAHUS JJId peIICHUA np06neM B PCAIIbHBIX ) XU3HCHHBIX CUTYallUAX;
HHTCPECA K IO3HAHWTIO U HCCHeJIOBaTeHBCKOﬁ JACATCIIbHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIy4YE€HUIO HOBBIX 3HaHUH 110 XUMUHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSAM TpyJa B pa3IudHBIX chepax MpohecCuoHaATBHOMN NeATeTbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbI
MertanpeaqMeTHbIe pe3yibTaThl OCBOSHHSI yUeOHOTO MpeaMeTa «XUMUs Ha YPOBHE CPEeTHETr0 001Iero 00pa3oBaHus BKITFOUAIOT:

3HaYUMBIE U1 (POPMHUPOBAHUS MHUPOBO33PEHUS O0YUAIOMIMXCS MEKTUCITUIUITMHAPHBIE (MEKITPEIMETHBIC) OOIICHAYUHbIE TIOHSATHUS, OTPAKAIOIIIE
L[E0CTHOCTh HAyYHOM KapTUHBI MUPa U cHEIU(UKY METOI0B O3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTtepusi, BEIIeCTBO, SHEPTHUs,
SIBJIICHUE, TPOIIecC, CUCTEMa, HayYHBIN (PaKT, MPUHIIUIL, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHUs, UCCIIeA0BaHNEe, HAOIIOICHHE, U3MEPEHHE,
SKCIEPUMEHT U APYTHUE);

YHUBCPCAJIbHBIC y‘Ie6HBIe JeNCTBUA (HO3HaBaTeHLHLIe, KOMMYHUKAaTUBHELIC, pel"y.]'ISITI/IBHLIe), O6GCHC‘{I/IBaIOHlI/Ie (I)OPMI/IpOBaHI/Ie Q)YHKHHOHaHLHOﬁ
I'paMOTHOCTH U COLIMAJIbHOM KOMIIETCHIINHU 06yqa101unxc51;



CIOCOOHOCTh O0YUYAIOLIMXCS UCIIOJIB30BAaTh OCBOCHHBIEC MEXAUCIUILUIMHAPHBIC, MUPOBO33PEHUYECKHIE 3HAHUS M YHUBEPCAIbHbIC YUeOHbIC ICHCTBUS B
[I03HABATEJILHOU U COLIMAIIbHON IIPAKTHKE.

MeTanpeaMeTHBIE pe3yIbTaThl OTPAKAIOT OBJIAJICHIC YHUBEPCATLHBIMY YICOHBIMH ITO3HABATEIHHBIMU, KOMMYHHUKATHBHBIMH U PETYISITHBHBIMH
JIEUCTBUSIMH.

OBjajieHUe YHUBEPCAIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /IE/iCTBUSIMM:

1) 6a30oBble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIFHO (DOPMYITUPOBATH M aKTyaJUu3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpuBarth;

OMPCACIIATD LUCIIN ACATCIIBHOCTH, 3a/laBasd MapaMETpPhbl U KPUTCPUHN UX JOCTUIKCHHA, COOTHOCUTD PE3YJIbTAThI ACATCIIBHOCTU C IIOCTABJICHHBIMU LCIISAMUA,

HCII0JIB30BAaTh ITPU OCBOCHUU 3HAHWUHI HpI/IéMBI JIOTUYECKOI'0 MBIIIJIICHUA — BBIACIATE XapaKTCPHBIC IMPU3HAKHU MOHATHH U YCTaHaBJIUBAaTb UX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBECTCTBYIOINEC IOHATHA AJId 00BSICHEHUS OTACIBHBIX (baKTOB nu ﬂBHeHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIacCU(UKALIMK BEUIECTB U XUMHUUECKUX pPEaKLnid;
YCTaHaBIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SBJICHUSIMHU;

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHbIE, I€yKTUBHbIE, TI0 aHAJIIOTHUH), BHISBIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B paCCMaTPUBAEMBIX
SIBIICHUAX, (OPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MIPUMEHSTH B MPOLiecce MO3HAHMSI, UCTIOJIb3YeMble B XMMHUH CUMBOJIMYECKUE (3HAKOBBIE) MOJIENIH, TPE0OPa30 BHIBATh MOACIbHBIC MTPEICTABICHUS —
XMUMHYECKUH 3HAK (CHMBOJT) DJIEMEHTa, XUMU4eckasi opmysa, ypaBHEHHE XUMHUECKON peaklMi — IpU PEelIeHUN Y4eOHBIX MO3HABATEIbHBIX U
MPAKTUYECKUX 3aa4, IPUMEHSTh Ha3BaHHbIE MOJICNIbHBIC MIPEACTABICHUS JIUIsl BHIABIICHUS XapaKTEPHBIX IPU3HAKOB MU3y4aeMbIX BEILIECTB U
XUMHYECKUX PEaKLni.

2) 6a3o0BbIe HCCJIEA0BATEIbCKHE HeHCTBHS:

BJIaZICTb OCHOBAMU MCTOJ0B HAYYHOTO IMMO3HAHHUA BCHICCTB U XUMHNYICCKUX peaKuHﬁ;



(bOpMyJII/IpOBaTB OCJIk U 3aJa41 UCCICIOBaHUs, HCII0JIb30BATh IIOCTAaBJICHHBLIC 1 CaAaMOCTOATCIIBHO C(i)OpMYHI/IpOBaHHBIC BOITPOCHI B KAYCCTBC
HHCTPYMCHTA IIO3HAHUSA 1 OCHOBBI JI (bOpMI/IpOBaHI/IH TUIIOTE3BI IO MPOBCPKE MPABUIIBHOCTU BbICKA3bIBACMBIX Cy)KIIeHI/IfI;

BJIQJIETh HABBIKAMH CAMOCTOSATEIBLHOTO TUTAHUPOBAHUSI M IPOBEJICHUS YUEHUUYECKUX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATH YMEHHMS HA0JI01aTh 32 X0JA0M
mporecca, CaMOCTOSITEILHO MPOTHO3UPOBATH €T0 PE3YNbTaT, (GOpMyIHUpOBaTH 000OIICHNS U BHIBOIBI OTHOCHTEIIBHO TOCTOBEPHOCTH PE3YIIbTATOB
MCCIIEIOBAaHUS, COCTABIISITh 0OOCHOBAHHBINM OTYET O MPOAETAHHOMN padoTe;

HpI/IO6peTaTI) OIIBIT y‘ICHI/I‘ICCKOI‘/JI HCCHGI{OB&TGHBCKOﬁ n HpOGKTHOﬁ ACATCIIBHOCTH, IMPOSBJIATH CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOATCIIBHOMY
IMOMCKY MCTOJ0B PCHICHUA IMTPAKTUUCCKUX 3aaa4, IPUMEHCHUTIO PA3JIMYHBIX MCTOI0B MMO3HAHUA.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MHPOPMAINK (HAyYHO-TOMY/IsIpHAs TUTepaTypa XUMUYECKOTO COJIEpKaHus, CIIPaBOYHbIE TOCOOuS,
pecypcsl HTepHeTa), aHaIu3upoBaTh HHOPMALIUIO PA3IUYHBIX BUAOB U (JOPM IPEICTABICHUS, KDUTUUECKU OLIEHUBATh €€ JOCTOBEPHOCTD U
HEMPOTUBOPEUNBOCTE;

(hopMyTHUPOBATh 3aMIPOCHI U IPUMEHSTH Pa3TUIHBIC METOIBI ITPH TIOUCKE M 0TOOpe nH(POpMAIIHH, HEOOXOAMMOM JJIs BHITIOJTHEHUS YIEOHBIX 3a71a9
OTPENEIIEHHOTO TUTIA;

MIPUOOPETATh OMBIT UCTIOIB30BaHUS UH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U PA3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEJILHO BBIOMPATh ONTUMAJIBbHYIO (hopMy IpeacTaBieHus nHpopmanuu (cxemsl, rpaduky, quarpaMMsbl, TaOIUIBL, PUCYHKH U IPYTHE);

MCI0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MPHU padOTe ¢ XUMUYECKOU HH(OpPMAaLIUel: TPUMEHSATh MEXIpeaAMeTHbIE ((pusnueckue u
MaTeMaTH4eCKHEe) 3HAKH U CUMBOJIBI, (pOopMyIibl, a0OpeBUaTypbl, HOMEHKIATYPY;

HUCIIOJIB30BAaTh U Hp606pa3OBBIBaTL 3HAKOBO-CHUMBOJIMYCCKHEC CPCACTBA HAITIAAHOCTH.
OBJIaL[eHPle YHuBepCaJbHbIMH KOMMYHUKATHUBHBIMHA I[Ei/‘ICTBI/IﬂMI/I:

3a1aBaTh BOIIPOCHI 110 CYIICCTBY 06CY)K,Z[a€MOI>'I TEMBI B X0J1€ AxaJIora
/M JAUCKYCCHUHU, BBICKA3bIBATh UJICH, (I)OpMy.]'II/IpOBaTb CBOU NIPCJIOKCHUA OTHOCUTCIIBHO BBIINIOJIHCHUSA npe,unoxceHHoﬁ 3aaa4u,



BBICTYIIATh C IPE3CHTAIIUCH PE3yIbTATOB MMO3HABATEILHOM JIESTSIBHOCTH, TOJIYUYCHHBIX CAMOCTOSITEIIBHO HIIH COBMECTHO CO CBEPCTHUKAMH IIPH
BBITIOJTHEHUH XMMHUYECKOTO SKCIICPUMEHTA, MPAKTUYECKON pabOThI 10 UCCIICIOBAaHUIO CBOMCTB U3y4aeMbIX BEIIECTB, peaiu3allu y4eOHOTo MPOeKTa U
(hopMyITUPOBATH BHIBOIBI

0 pe3yJibTaTaM MPOBEAEHHBIX UCCIICI0BAHNUN MTYTEM COTIACOBAHMS MIO3UIIUI B X0/1¢ 00CYXKACHUS K 0OMEHA MHCHUSIMH.

OrBjaaaenue YHUBEPCAJIbHBIMU PEryJATHBHBIMH JeHCTBUSAMM:

CaMOCTOSITENIBHO TUIAHUPOBATh U OCYHIECTBIIATH CBOIO NMO3HABATENBHYIO JCATEIBHOCTD, ONPEACIIAA €€ UENH U 3a]a4l, KOHTPOJIMPOBATh U 110 MEPE
HE0OX0IMMOCTH KOPPEKTUPOBATH MPEAIaraeMblil alrTOpUTM JEHCTBHI P BBIOJIHEHNU Y4€OHBIX U HCCIIEA0BAaTEIbCKUX 3a/1a4, BBIOUpATh Hauboiee
3¢ deKTUBHBIN COCO0 UX PEIICHUS ¢ YYETOM MOJTyYeHHs] HOBBIX 3HAHUH O BEUIECTBaX U XUMUYECKUX PEAKIIMSIX;

OCYIICCTBJIATE CAMOKOHTPOJIb CBOCH JCATSIHHOCTH Ha OCHOBE CaMOaHaIN3a i CAaMOOIICHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC
IIpenmeTHBIe pe3ynbTaThl OCBOCHHs Kypca «OpraHudeckas XMMUs OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUIN O XUMUYECKOI COCTaBIISIONICH eCTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIM XUMUU B [IO3HAHUU SIBJICHHIA
MIPUPOIbI, B POPMUPOBAHUY MBIIIUICHUS U KYIbTYPBl TUYHOCTH, €€ (YHKIIMOHATIBHONH I'PAaMOTHOCTH, HEOOXOIUMOM I pelIeHUs MTPAKTUUIECKUX 3a1a4
1 DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3[J0OPOBBIO U IIPUPOTHOU Cpeie;

BJIAACHUE CUCTEMOM XUMUYECKUX 3HaHI/II71, KOTOpasd BKIKOYACT: OCHOBOIIOJAararomue rnoHATHA (XI/IMI/I‘IGCKI/Iﬁ QJICMCHT, aTOM, DJICKTPOHHAaA 000I04YKa
aToOMa, MOJICKYJIa, BAJICHTHOCTD, 3JICKTPOOTPULATCIIBHOCTD, XUMUYICCKAs CBA3b, CTPYKTYpHast q)opMyna (pa3B épHYTaH u COKpaI_I_IéHHaH), MOIJIb,
MOJIsIpHasd Macca, MOJ'IHpHBIﬁ 06’béM, yTJ'IepOI[HHﬁ CKCIJICT, (I)YHKL[I/IOHaJ'IbHaH rpyiinia, paavkai, U3o0Mepus, U30MEPHI, TOMOJIOTHYECKHI paa, roMoJIoruy,
YrieBOAOPOAbL, KUCIOPOA U a30TCOACPKAIUC COCIUHCHU A, MOHOMED, ITOJIUMEP, CTPYKTYPHOC 3B€HO, BLICOKOMOJICKYJIAPHBIC COG)II/IHGHI/ISI); TCOpHUHU U
3aKOHBI (TeOpI/IH CTPOCHUA OPIraHUYCCKUX BCIICCTB A. M. BYTJ'IepOBa, 3aKOH COXpaHCHUA MAaCChI BeIJ_IeCTB); 3aKOHOMCPHOCTH, CHUMBOJIHMYECKUN S3BIK



XMMUU; MEPOBO33PEHUYECKUE 3HAHMUS, JIS)KAIIHE B OCHOBE MOHUMAHUS IPUYUHHOCTH U CHCTEMHOCTH XUMHUUECKUX SBJICHUHN, (PAKTOIOTUIECKHE
CBEJICHUS O CBOWCTBAX, COCTABE, MOJIyUYCHUH U O€30MIaCHOM HCIOJIh30BAHUU BaKHEHIIINX OPraHUYECKUX BEUIECTB B OBITY M MIPAKTUYECKON
JeATeNbHOCTH YEII0BEKa;

c(OPMHUPOBAHHOCTh YMEHH BBISBIIATH XapaKTEPHbIC MPU3HAKH MMOHIATUH, YCTAaHABIMBATH HX B3aMMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIINE TOHATHUS
IIpY OIIMCAaHUM COCTABA, CTPOCHUS U MPEBPALLEHNUN OPraHUYECKUX COCTUHEHU;

c(OPMHUPOBAHHOCTH YMEHHI NCIOIB30BATH XUMUUECKYIO CHMBOJIMKY JUISI COCTABJICHHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHO i)
(GbopMyJ1 OpraHNYECKHX BEIIECTB U YPaBHEHUIN XUMUYECKUX PEAKIINM, U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIIECTB I WILTIOCTPALIUU UX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMHUPOBAHHOCTh YMEHHUI YCTAHABIIMBATH MPUHAIEKHOCTh U3YYEHHBIX OPraHUYECKUX BEUIECTB 110 X COCTaBY U CTPOEHUIO K OTIPEEIEHHOMY
KJIaccy/Tpynie coelMHeHUH (YriaeBoJ0pO/Ibl, KUCIOPO U a30TCOAEPKAIINE COEANHEHHSI, BBICOKOMOJIEKYIISIPHBIE COEIMHEHNS ), 1aBaTh UM Ha3BaHUS
o cucreMatuueckoir Homenkiarype (IUPAC), a Taxke npuBOAUTH TPUBHAIbHBIE HA3BAHUS OT/IEIbHBIX OPTaHMUECKUX BEIIECTB (ITHIIEH, IPOTIUJIIEH,
alleTUJIeH, STUJICHIJINKOJIb, TJIUIEPUH, PeHo, popManbIeru, aleTalbIerul, MypaBbiuHas KUCIO0Ta, YKCYCHAas KUCIIOTa, OJIEMHOBAs KUCIIOTa,
CTeapHHOBAas KUCIIOTA, INII0K03a, GPYKTO3a, Kpaxmall, LeJUII0JI03a, TIHUIIHH);

c(OpMUPOBAHHOCTh YMEHUS OTIPEAETATH BUABI XUMUUYECKOM CBSI3U B OPraHMUYECKUX COCAMHEHUIX (OJUHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIOKEHUSI TEOPUH CTPOEHUS opraHrueckux Bemects A. M. ByriepoBa ais 00bsICHEHHS 3aBUCUMOCTH
CBOJCTB BEILIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHUS MaCChl BEILIECTB;

c(hOopMUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh COCTaB, CTPOCHUE, (DU3NIECKUE U XMMHUYECKHUE CBOMCTBA TUITMYHBIX MTPEACTABUTENCH pa3IMUHbIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TUJICH, IPOIUJICH, alleTIIeH, OyraaueH-1,3, metrmiOyraaueH- 1,3, 6€H301, METaHOJI, 3TaHOI,
ATUJICHTJIMKOJIb, TIIMIEPHH, (DEHOJI, alleTaabJACTH I, MypaBbHHAS U YKCYCHAsI KUCJIOTHI, TJIFOK03a, KpaxMaJl, 1IeJUTI0I03a, aMHHOYKCYCHAsI KHCIIOTa),
WUTIOCTPUPOBATH TEHETUYECKYIO CBA3b MEX/Iy HUMU YPaBHEHUSIMU COOTBETCTBYIOLIUX XUMHUECKUX PEAKIMHA ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX

bopmyi;

cOpPMUPOBAHHOCTH YMEHUS XapaKTePU30BaTh UCTOUHUKH YIJIEBOIOPOJAHOTO CBHIPhs (He(Th, IPUPOIHBIN ra3, Yrojhb), CIOCOObI UX MepepaboTKU U
MPAKTUYECKOE MPUMEHEHHUE NMPOTYKTOB IepepaboTKH;



c(OPMHUPOBAHHOCTH YMEHHI TPOBOINTH BHIYHCIICHUS 110 XUMHUECKUM YpaBHEHHUSM (Macchbl, 00bEMa, KOJMYECTBA UCXOTHOTO BEIIECTBA UITH MPOIYKTa
peaKImy Mo U3BECTHBIM Macce, 00BEMY, KOJMUECTBY OJJTHOTO M3 HCXOHBIX BEIIECTB
WM NPOJYKTOB PEaKLUn);

C(bOpMI/IpOBaHHOCTI) yMeHI/Iﬁ BJIaJCTH CHUCTEMOM 3HAHHH 00 OCHOBHBIX MCTOAAaX HAYYHOI'O IMMO3HAHUS, UCITIOJIb3YEMbBIX B XUMUHU IIPU U3YYCHUU BCIICCTB
1 XUMHYCCKUX SBJICHUM (Ha6JIIOIL€HI/I€, HU3MEPCHHUE, DKCIICPUMCHT, MOI{GHHpOBaHHe), HCIIOJIb30BAaTh CUCTEMHBIC XUMHWYCCKUC 3HAHUA IJId HPUHATUA
peHIeHI/Iﬁ B KOHKPCTHBIX ) XU3HCHHBIX CUTYyallUAX, CBA3AHHBIX C BCIICCTBAMU U UX IIPUMCHCHHUEM

c(OpMUPOBAHHOCTh YMEHHI COOJII0/IaTh MpaBUiia MOJIb30BAHNS XUMHUUYECKOH MOCY 101 1 1a00paTOpHBIM 000PYAOBAHHUEM, a TAKXKE MTpaBHUIIa
oOpallleHus C BelIeCTBAMU B COOTBETCTBUH C MHCTPYKIHUSAMU O BBITIOJIHEHUIO J1a0OPAaTOPHBIX XUMUYECKUX OTBITOB;

c(OpPMHUPOBAHHOCTh YMEHUI MJIAaHUPOBATH U BBINOJIHATH XMMUUECKUN SKCIIEPUMEHT (TIpEeBpallleHus] OpraHnYeCKUX BEUIECTB MPU HarpeBaHUH,
MOJIy4Y€HHUE 3TUJICHA U U3YUYEHHE €ro CBOMCTB, KAUeCTBEHHBIE PEaKI[MU OPraHUYEeCKUX BEIIECTB, JIeHATypalus OeJIKOB MPH HarpeBaHUU, I[BETHbIE
peakiuu 6eIKOB) B COOTBETCTBHHU € ITPaBUJIaMU TEXHUKU O€30MIaCHOCTH MPH 00pallleHUH ¢ BEUIECTBAMU U JIAOOPaTOPHBIM 000pPY/I0BAaHUEM,
MIPEJICTaBIATh PE3yJIbTaThl XUMHUUECKOTIO SKCIIEPUMEHTA B (hopMe 3amucy ypaBHEHUN COOTBETCTBYIOIUX PeaKUil U pOPMYIUPOBATh BHIBObI HA
OCHOBE 3THX Pe3yJbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHUECKH aHATM3UPOBATH XUMHUECKYIO0 HHPOPMAIIHIO, ITOJTyIaeMYIO 3 pa3HbIX HCTOYHUKOB (CpEACTBa MacCOBOM
nHpopmanuu, UHTEpHET U IPYrux);

c(OpMUPOBAHHOCTh YMEHHI COOII0IaTh MPaBUIIa SKOJIOTUYECKH 11eJIeCO00pa3HOTO TOBEIEHUS B OBITY U TPYIOBOM I€ATENHHOCTH B LIESAX COXPaHEHUS
CBOETO 37I0POBbS U OKPYKAIOIIeH MPUPOAHOM Cpe/bl, 0CO3HABATH OMACHOCThH BO3/AEHCTBUSA HA )KUBBIE OPraHU3MbI ONIPEAETEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMblici nokasarens [1JIK, mosicHsaTh Ha mpruMepax crocoObl yMEHbILIECHHUS U MIPEAOTBPAILEHUs X BPEAHOTO BO3ICHCTBUS HA
OpraHu3M 4YeJIOBeKa;

JJIA o6yqa10umxc;1 C OI'PAHUYCHHBIMU BO3MOJKHOCTAMHU 3JOPOBbA: YMCHHUC IIPUMCHATD 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX METOAAaX IMO3HAHHUA BCIICCTB
U XUMHWYCCKHUX HBHCHI/Iﬁ;

TSI CIICTIBIX U CIa00BHIIIMX 00YYAIONIMXCs: YMEHUE UCIIOIBb30BATh PEIbe(hHO-TOUCUHYIO CHCTeMY 0003HaueHui JI. Bpaiiis 1uist 3armucu XuMUYeckux
bopmyt.

11 KJIACC



[IpenmeTHbIe pe3ybTaThl 0OCBOCHHS Kypca «O01ast 1 HeopraHHuecKasi XUMHsD» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: O XUMUYECKOI COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUY SIBIICHHUHA
PUPOJIBI, B JOPMUPOBAHUH MBIIUICHUS M KYJIbTYPBI TMYHOCTH, €€ QYHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHNUS TPAaKTUIECKUX 33124
U 3KOJIOTMYECKH 0O0CHOBAHHOI'O OTHOLIEHHUSI K CBOEMY 3JJ0POBbIO U IIPUPOJHOM CpELE;

BJIAACHHUC CHCTEMON XUMHYECKUX 3HaHI/II71, KOTOpPasd BKIIKOYACT: OCHOBOIIOJIAratOIIUEC IMMOHATHA (XI/IMI/I‘-IGCKI/Iﬁ 9JICMCHT, aTOM, U30TOII, S-, p-, d-
AJIEKTPOHHBIC OPOUTATI ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJIAPHBIA 00BEM, BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIILHOCTD, CTETICHh OKUCIICHHS, XM HUECKast
CBsI3b (KOBaJICHTHAsI, HOHHAS, METAIJINYECKAsl, BOJOPOIHAS ), KPUCTAIIINYECKAsl peIETKA, TUIIbl XMMUYECKUX PEaKIHM, pacTBOp, 3JEKTPOJIMTHI,
HEBJICKTPOJIUTBI, SJICKTPOJIUTHICCKAA AUCCOLIANA, OKUCIUTE]Ib, BOCCTAHOBUTCIIb, CKOPOCTH XUMHYECKOH peaKkuu, XUMHYCCKOC paBHOBCCI/IC);
TEOPUHU U 3aKOHBI (TEOPHS IEKTPOIUTUUECKON Tuccolranuu, nepuoanyeckuit 3akoH J{. . MenneneeBa, 3aKk0OH COXpaHEHHS] MacChl BEIIECTB, 3aKOH
COXpPaHCHUA U MIPEBPAILICHUA SHEPTHUU ITPU XUMHUUCCKUX pCaKIII/HIX), 3aKOHOMCPHOCTH, CUMBOJIMYECKHM SI3BIK XUMHUHU, MUPOBO33PCHYCCKNEC 3HAHUA ,
JICKAIEe B OCHOBC MMOHMMAaHUWA TPUIUHHOCTH U CUCTEMHOCTU XUMHUYCCKHUX SIBJIeHI/Iﬁ, (baKTOJ'IOFI/ILIeCKI/Ie CBC€ICHUA O CBOfICTBaX, COCTaBE, INOJTYYCHHUU
# 0€30I1aCHOM HCIIOJIb30BaHUH BaXKHEHIITNX HCOPraHNYCCKUX BCIICCTB B 6LITy n HpaKTquCKOﬁ ACATCIIBHOCTHU YCJIOBECKA,

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKU TTOHATHH, YCTAaHABIUBATh MX B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIINE TTOHSITHS
P OMMCAaHUH HEOPraHMYECKUX BEIIECTB U UX MPEBPALICHUII;

cOpMUPOBAHHOCTh YMEHHI HCIOIH30BaTh XUMUUECKYIO CUMBOJIMKY ISl COCTaBJIeHUs (JOPMYJ BEIIECTB U YPaBHEHUN XUMHUECKUX PEaKIui,
cuctemarnueckyro HoMeHkIaTypy (IUPAC) u TpuBHanbHbIe HA3BaHUS OTACIBLHBIX HEOPTaHMYECKUX BEIIECTB (YrapHbIN Ta3, YIIIEKUCIIBINA a3, aMMHAK,
rami€Has u3BecTb, HerauéHasi U3BeCTh, IUTHEBAS CO/IA, TUPUT U JIPYTHE);

C(bOpMI/IpOBaHHOCTB YMCHHI;'I ONpCACIIATh BAJICHTHOCTDh U CTCIICHDb OKUCIICHUSA XUMHWYCCKUX 3JIEMCHTOB B COCAMHCHUAX PA3JIMYHOTI'O COCTaBa, BU
XUMHWYECKOH CBSI3HU (KOBaJ'IeHTHaH, HOHHAas, MECTaJIJIMYCCKasd, BOI[OpOI[HaH) B COCAUMHCHUAX, THUII KpHCTaHHquCKOﬁ peI_HéTKI/I KOHKPETHOT'O BEHICCTBA
(aTOMHaH, MOJICKYJIApHAsA, NOHHAA, MeTaJ'IJ'II/ILIeCKaH), XapaKTep Cp€abl B BOAHBIX PACTBOPAX HEOPraHMYCCKHUX COGﬂHHeHHﬁ;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ YCTaHaBJIMBATh MPHUHAJJICIKHOCTb HCOPIraHMYCCKHUX BCIICCTB 110 UX COCTABY K OHpe)IeJ'IéHHOMy Knaccy/rpyrme
COCJIMHEHU I (HpOCTHe BCIICCTBA — MCTaJIbl U HCEMCTAJ1JIbl, OKCHJbI, OCHOBAaHHN, KHMCJIOTHI, aM(I)OTepHLIe THAPOKCHU/DI, COJ'II/I);

c(OPMHPOBAHHOCTh YMEHHH PacKpbIBaTh CMBICII IIepuoudeckoro 3akona J[. M. MeneneeBa 1 JeMOHCTPHPOBATh €r0 CUCTEMAaTU3UPYIOILYIO,
OOBSICHUTENIbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;



c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKUX 31eMEeHTOB 1—4 neproaoB [lepruoandeckoii CUCTEMBI
xuMudeckux 3iementoB /. . MenaeneeBa, UCTIONB3Ysl MOHATHS «S-, P-, d-DIIEKTPOHHBIE OPOUTAII», «IHEPTETUYECKHE YPOBHI», OOBICHSITD
3aKOHOMCPHOCTHU U3MCHCHUS CBOMCTB XMMHYECKHX DJIEMEHTOB U UX COGI[I/IHGHI/Iﬁ 1o nepuoJiaM U rpyniam HepI/IOIII/I‘IeCKOfI CUCTEMBI XUMHUYCCKUX
anemeHTOB J. . Meneneena;

c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (ONMUCHIBATH) OOIHME XUMUICCKHIE CBOMCTBA HEOPTAaHWMICCKUX BEIECTB PA3JIMIHBIX KJIACCOB,
IMOATBCPKAATh CyILICCTBOBAHUC TE€HETHYECKOM CBS3H MCKAY HCOPraHNMYCCKUMHU BCUICCTBAMHU C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX
peaKumii;

c(OpPMUPOBAHHOCTh YMEHUS KIacCU(PUIIMPOBATh XUMUYECKHE PEAKIIMU N0 Pa3IMUHBIM IIPU3HAKaM (YMCITY M COCTaBY pearupyrouux Be1ecTs,
TerIoBoMy 3G (eKTy peakiu, U3MEHEHUIO CTENIEHEeH OKUCICHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkuy, yYacTHIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIISATh YPABHEHUS PEAKIINN PA3TUIHBIX THUIIOB, MIOJHBIC U COKpPAIIEHHBIC YPaBHEHUS PEaKkilnii HOHHOTO OOMEHa,
YUYUTBIBASI YCIOBUS, TPU KOTOPBIX ATU PEAKIIUU UIYT JI0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUH MTPOBOIUTH PEAKIINH, TTOATBEPIKIAIONINE KAaU€CTBEHHBIN COCTAB Pa3IMYHBIX HEOPTAaHNYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMYECKHUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PaCKPBIBATh CYITHOCTh OKHUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIMKA MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca
ATUX PEaKIIHil;

c(OpMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peaklMU OT Pa3IN4HbIX (aKTOPOB; XapaKTep CMEUICHUS XUMUYECKOT O
paBHOBECHS B 3aBUCMMOCTH OT BHelIHero Bo3aelicTBus (mpunuun Jle Illarense);

C(bOpMHpOBaHHOCTB YMCHI/Iﬁ XapaKTepu3oBaTb XUMHUYCCKUE MMPOLUECCHI, JIC)KAIMUE B OCHOBE IIPOMBIIIJIICHHOI'O ITOJIYYCHUA cepHoﬁ KHUCJI0ThI, aMMHaKa,
a TaKoKC C(bOpMHpOBaHHOCTB Hpe,I(CTaBHeHI/Iﬁ 00 O6IJ.[I/IX HAaYYHBIX IPUHIOUIIAX U IKOJIOTHYCCKUX npo6neMaX XUMHUYCCKOTI'O IIPOU3BOACTBA,

c(OpMHUPOBAHHOCTb YMEHHM ITPOBOIUTH BHIYHUCIIEHUS C UCIIOIb30BAHUEM MOHSITH S «MACCOBast I0JIs BELIECTBA B PaCTBOPE», 0OBEMHBIX OTHOLLICHHUH
ra3oB [IPU XUMUYECKUX PEAKIMX, MACChl BEIIECTBA WM 00bEMA Ia30B MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce UM 00BEMY OJJTHOTO U3
YUYacTBYIOIIMX B PEaKI[H BEUIECTB, TEIUIOBOr0 3 deKTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHHs MAacChl BEIIECTB, PEBPAILIEHUS U COXPAHEHMS
SHEPIuH;



c(OpPMHPOBAHHOCTh YMEHHI COOIONATH MPaBHJIA IOJIb30BAHUS XUMHUECKOW OCYI0H U JTAOOPATOPHBIM 000PYI0BAaHHEM, a TAKXKe IPaBHUiIa
oOpamieHus ¢ BeeCTBAMU B COOTBETCTBHU C MHCTPYKIMSMH IO BBITIOJTHEHHUIO JTAO0PATO PHBIX XUMHUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTH YMEHHH IJIAHUPOBATH U BHITIOJIHATH XUMHUUECKUI SKCIIEPUMEHT (Pa3yIoKEHHE MEPOKCHIAa BOJOPOa B IPUCYTCTBUH KaTaIU3aToPa,
OTIpe/IeIeHNE CPeibl PACTBOPOB BEIIECTB € TIOMOIIHI0 YHUBEPCAILHOTO WHAWKATOPA, BIUSHHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOMH
peaKnuu, peakud HOHHOTO OOMEHa, KaueCTBEHHBIE PEaKLUU Ha CylIb(ar-, KapOOHAT- U XJIOPH/I-aHUOHBI, HA KATHOH aMMOHHUS, pEIICHHE
HKCTIEPUMEHTAIBHBIX 33124 10 TeMaM «MeTtaiisy 1 «HemeTamiby) B COOTBETCTBUM C MPAaBUIIAMH TEXHUKU 0€30MaCHOCTH NIPU 0OPAIeHUH C
BELIECTBAMU U JaOOPATOPHBIM 000PY0BaHUEM, MTPEJICTABIATH PE3yIbTaThl XUMHUUECKOT'O SKCIIEPUMEHTA B (DOpME 3aliCH YpaBHEHHM
COOTBETCTBYIOLINX peakuii U GOpMYyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUI KPUTUUECKU aHAIM3UPOBATh XUMUYECKYIO HH(OPMALINIO, ITOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM
KOMMYHHMKAIH, IHTepHET u Apyrux);

c(OpMUPOBAHHOCTh YMEHH COOII0IaTh MpaBUiia 3KOJOTUYECKH 11eJIeCO00pa3HOTO TOBEIEHUS B OBITY U TPYIOBOM JI€ATENHHOCTH B LIEISAX COXPaHEHUS
CBOETO 3JI0POBBS M OKPYXKAIOLIEN MTPUPOTHOM Cpebl, 0CO3HABATH OMTACHOCTh BO3/IEUCTBUS HA KUBBIE OPraHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmbica nokaszatens [1/1K, noscHATh Ha mpuMepax crnocoObl YMEHBIICHUS U MIPEIOTBPAILIEHHS UX BPETHOTO BO3AEUCTBUS HA OPTaHU3M YEIIOBEKa;

JJIA o6yqa}0umxc;1 C OT'paHUYCHHBIMHU BO3MOKHOCTAMU 300POBbA: YMCHHUEC IIPUMCHATH 3HAHUA 00 OCHOBHEBIX JOCTYIIHBIX METOJAaX IMMO3HAHH BEIICCTB
N XUMHWYCCKUX HBHCHHI;'I;

IUTSL CIIETIBIX U CIIA00BUISIIUX 00YJIarOIINXCs: YMEHUE HCIIOJIb30BaTh PEIbePHO-TOUCUHYIO cCUcTeMy 0003HaueHuit JI. bpaiis as 3anucn XuMu4eckux
dhopmy.



TemaTn4yeckoe nuIaHnpoBaHue Mo yueOHoMy Kypcey «Xumus» B 10kinacce

1 yac B Hezenmto, Beero 34 yaca 3a y4eOHBIN TOJ

Koi-Bo yacos

OcCHOBHBIE BU/IBI IEATEIHOCTH 00YUYaIOIINXCS

OnexrponHsie ((POBEIE)

Ne Haumenopanue 00pa3oBaTENIbHBIE PECYPCHI
pa3nesnoB U TeM Bcero | KP | IIP
/o (1151 yuurtens U 00yJarommxcs)
NPorpaMmabl
Paszgen 1. Teopetnueckne 0CHOBBI OPraHNYECKON XUMHUH
1.1 [Ipeamer 3 PackpsIBaTh CMBICIT H3y4aeMbIX bubnuoreka [JOK
OpraHuYeCKOn MOHSATUH (BBISBIISATH UX XapaKTEPHBIC https://myschool.edu.ru/
xumu. Teopust IIPU3HAKN), YCTAHABIMBATh UX
CTpOEHUs B3alMOCBSI3b.
OpraHUYECKUX [IpumeHsTh MoNM0XKEHHS TEOPUU
coennHeHU A. M. CTPOEHHUsI OPraHUYECKUX BEIIECTB
byrneposa A. M. byrnepoBa [u1st 00bsICHEHUS
3aBUCHUMOCTH CBOMCTB BELIECTB OT UX
uToro 3

coCTaBa M CTPOCHUSI.

W cronp30BaTh XUAMHUYECKYIO CHMBOJIUKY
JUTSL COCTABJICHUST MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaniéHHo#) GopMys OpraHuYECKUX
BEIIICCTB.

OnpenensiTe BUIBI XUMUYECKOM CBSI3U
(oHApHBIE, KPAaTHBIC) B OPraHUYECKUX
COCIIMHCHUSIX.

PackpbIBaTh poJib OpraHMYECKONW XUMHUH
B IIPUPOJIC, XapaKTEPU30BATh €€ 3HAUCHUE B KU3HH

YCJIOBCKA, NJUIFOCTPUPOBATH CBA3b C APYI'MUMHU HAYKAMMU.
Ha6J'IIO)IaTL H OIMUCBIBATh ACMOHCTPALIMOHHBIC OIIBITHI;

IPOBOJUTH U ONUCHIBATH JJAOOPATOPHBIE OIBITHI U
paKkTHYeCKue paboThl




Pa3nen 2. YraeBoaopoabl

2.1

IIpenenbHble 2
yIJ1€BOJOPOIbI —
AJIKaHbI

2.2

Henpenenbhsle 6
YTJIEBOIOPOIBL:
QJIKEeHBI, aJIKaTUCHBI,
QJIKUHBI

2.3

ApomaTtnyeckue 2
YIJ1€BOJOPOIbI

PackpbIBaTh CMBICI H3y9aeMbIX TOHATHH (BBISBISATH UX
XapaKTepHbIE IPU3HAKHN ), YCTAHABIUBATh UX
B3alMOCBSI3b, UCII0JIB30BATh COOTBETCTBYIOLINE OHITUS
IIPU OIIMCAHUM COCTaBa, CTPOEHUS U MPEBpaILlCHUI
OPraHUYEeCKUX COCTUHECHUM.

Hcnonb30BaTh XMMHUECKYIO CUMBOJIUKY /IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyToOH,

cokpaniéHHoOM) GopmMys OpraHuYECKUX BEIIECTB.
YcTanaBnuBaTh NPUHAAIEKHOCTh BEILIECTB K
OTIpeIeIECHHOMY KJIacCYYTJIEBOJIOPOAOB MO COCTABY U
CTPOEHUIO, Ha3bIBaTh UX

10 CHCTEMaTU4YeCKOW HOMEHKIIaType; IPUBOIUTh
TPUBHUAJIbHbIE HA3BAaHUS OTACIbHBIX IPEICTaBUTENEH
YTJI€BOIOPOIOB.

OnpenensTs BUIAbI XUMUYECKON CBS3H B MOJIEKYJIaxX
yTJI€BOIOPOIOB;

XapaKTepU30BaTh 3aBUCUMOCTb PEAKIIHOHHOMN
CIIOCOOHOCTH YIJIEBOJOPOJOB OT KPATHOCTH
KOBaJICHTHOH CBSI3U.

XapakTepu3oBaTh COCTaB, CTPOCHUE, IPUMEHEHHE,
duznyecKkue 1 XUMUYECKHE CBONCTBA, BaKHEUIIINE
CHOCOOBI OTYYEHUS] TUITMYHBIX MPEJCTaBUTENECH
pa3IMYHBIX KJIACCOB YIIeBOJAOPOAOB (METaHa, ITaHa,
JTHIICHA, alleTuiieHa, OyraaueHa -1,3, 6eHzona,
TOJIyOJIa).

BbIsSBISATE TEHETUYECKYIO CBS3b MEXKTY
YIIEBOJAOPOaMH U MOATBEPKIATh €€ HaTn4ne
YPaBHEHUSIMU COOTBETCTBYIOLIUX XUMUYECKUX
peakuuii ¢ UCIOJIB30BAaHUEM CTPYKTYPHBIX (POPMYIL.

bubmuoreka [IOK
https://myschool.edu.ru/

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6moteka [IOK
https://myschool.edu.ru/




24 [Ipuponusie
UCTOYHHUKH
YIJIEBOJIOPOJIOB U X
nepepadoTka

XapakTepr30BaTh HCTOUHUKH YIJIEBOJIOPOAHOIO ChIPbs
(1ed T, MPUPOAHBIIA Ta3, yroib), CIOCOOBI UX
nepepabdOTKU U MPAKTHUECKOE TPUMEHEHHE
[0JIy4aeMbIX NPOAYKTOB. Mcroap30BaTh €CTECTBEHHO-
Hay4HbIE METO/IbI IO3HAHUS — IPOBEICHUE, HAOIIOIeHE
Y ONMCAaHUE XUMUYECKOTO IKCIIEPUMEHTA
(J1abopaTOpHBIE ONBITHI U IPAKTUUECKUE PAOOTHI).
CnenoBathb mpaBmwiiaM 0e3011acHON pabOTHI B
naboparopuu

IIPU UCIIOJIb30BAHUN XUMHUYECKOM MOCYIbl U
000pyOBaHus, a TAaKXKe IpaBUIaM OOpaLCHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSIMHU
BBITIOJTHEHHSI TAOOPATOPHBIX OMBITOB M MPAKTUIECKUX
paboT MO MOJIYYEHUIO U U3YYEHUIO OPTraHUYeCKUX
BEIIIECTB.

[IpencraBasaTe pe3ynbTaThl

JKCIIEpUMEHTa B (popMe 3anucu ypaBHEHU I
COOTBETCTBYIOLUX PEAKLUI U JeIaTh BBIBOJIbI HA UX
OCHOBE.

[TpoBONTH BBIYKCIIEHUS

IUIsl OTIPENIENIEHUS] MOJIEKYIIIPHON (OPMYIIBI
OpPraHNYECKOIo BELIECTBA, 10 YPABHEHUIO XUMHUECKOM
peakiuy. CaMOCTOSTENBHO IIAHUPOBATh U
OCYILECTBIISATh CBOIO NIO3HABATENIBHYIO JEATEIbHOCTD;
IPUHUMATh AKTUBHOE Y4acTHE B IPYNIIOBON y4eOHOM
JeSITeIbHOCTH

bubnuoreka [IOK
https://myschool.edu.ru/

HTOTr
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Pazgen 3. Kucnopoaconepskaiiye opraHn4ecKue coeIuHEHUs




3.1

Crnuptsl. DeHon

3.2 AJBIETUIbL.
Kap6oHoBsie
KHACIOTEL. CIIOKHBIE
3upHI

3.3 VYrneBoasl

PackpbiBaTh CMBICIT U3y4aeMbIX TOHSATUHN (BBISBIISATH UX
XapaKTepHbIC MPU3HAKHU ), YCTAHABIUBATH HX
B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOLINE MOHSATHUS
P OTMCAHUH COCTaBa, CTPOCHUS U MPEBpaICHUN
OPraHUYEeCKUX COCTUHECHUM.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyToH,

COKpaniéHHoOM) GopmMys OpraHuYECKUX BEIIECTB.
VYcranaBnuBaTh TPUHAIEKHOCTH BEIIECTB K
OTIpe/IeTIEHHOMY KJIaCCy IO COCTaBY U CTPOCHHUIO,
Ha3bIBaTh MX MO0 CUCTEMATHYECKON HOMEHKJIIATYPE;
MIPUBOIUTH TPUBHAIHHBIC HA3BAHUSOTACIIBHBIX
MpeACTaBUTENEN

KHUCJIOPOJICOAEPKAIINX COCTUHEHNN. XapaKTEPU30BaTh
COCTaB, CTpOEHHUE, TPUMEHEHNE, PU3HNIECKUE U
XUMHUYECKHE CBOMCTBA, BAXKHEHIIINE CITOCOOBI
MOJIy4YEHUS] TUITMYHBIX IPEICTaBUTENIEH pa3InYHbIX
KJIACCOB KUCJIOPOACOEPKAIINX COSAUHEHU (MeTaHoIa,
ATaHoJIa, TIMIeprHa, (heHona, popMaabaeruaa,
aleTalbJeruaa, yKCyCHOM KHCIOTHI, TTIOKO3bI,
caxapo3bl, Kpaxmasa, LIeJUII0JI03bI); BBISBIATh
TEHETHUYECKYIO

CBSI3b MEXKJy HUMU U MOJTBEPKAATh €€ HAINYKE
YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX
peakuuii ¢ UCIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYII.
OnuceiBaTh COCTaB, XUMHUYECKOE CTPOCHHE U
MPUMEHEHUE )KUPOB, XapaKTePU30BaTh UX 3HAYCHHE
JUIS KU3HENIEATEIbHOCTH opranu3MoB. Oco3HaBaTh
OTIACHOCTh BO3/ICHCTBHUS Ha )KUBbIE OPTAHU3MBI
OTIpe/IeNIEHHBIX OPraHUYECKUX BEIECTB, MOSCHATH

Ha TpUMepax CocoObl YMEHBIICHHUSM MPEA0TBPAIICHUS
UX BPEIHOTO BO3JCHCTBUS HA OPraHU3M YEJIOBEKa.




Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS
— MpoBeJIeHHE, HAOIIOICHHE U OMMCAHNE XUMUYECKOTO
IKCIIEPUMEHTA (J1a00paTOPHBIE OTBITH M TPAKTUYECKHE
paboThl).

CrnenoBatp mpaBuiaM 0e301acHOi paboTHI B
naboparopuu

IIPU UCIIOJIb30BAHUN XUMHUYECKOHN MOCYIbl U
000py/10BaHuUs, a TAKXKE MTpaBUiIaM oOpalleHus ¢
BELIECTBAMH B COOTBETCTBUU C UHCTPYKLIMSIMHU
BBITIOJTHEHMSI JTAOOPATOPHBIX OMBITOB U MPAKTUYECKUX
paboT MO MOJIYyYEHUIO U U3YYEHUIO0 OPraHNUeCKUX
BELIECTB.

[IpencraBisaTe pe3ynbTaThl

JKCIIEpUMEHTa B (popMe 3anucu ypaBHEHU N
COOTBETCTBYIOIIMX PEAKIMH U JIeJaTh BHIBOAbI HA X
OCHOBE.

[IpoBouTH BEIYMCIIEHUS

JUIS OTIPEIeIeHUS MOJIEKYISIpHOM (OpMYJIbI
OpPraHHYECKOTo BEIIECTBA, [0 YPAaBHEHUIO XUMUYECKON
peakuuu. CaMOCTOSTENBHO TUIAHUPOBATH U
OCYILIECTBIISITH CBOIO TIO3HABATENBHYIO JESTEIbHOCTD;
MPUHUMATh aKTHBHOE YYaCTHE B TPYIIIOBON y4eOHOM
JeSITEIbHOCTH

UTOr 13 1 1
0

Paznen 4. AzoTcoaepkalire OpraHuueCcKie COeTMHEHUS

4.1 AMWHBI. 3 PackpbIBaTh CMBICIT U3y4aeMbIX MTOHSATHH (BBISBISATH UX
AMHHOKHUCIOTHI. XapaKTepHbIe TPU3HAKHU ), YCTAHABIIUBATH UX
benku B3aUMOCBSI3b, UCII0JIb30BaThbCOOTBETCTBYIOIINE MTOHSATHUS
IIpU ONKMCAHUK COCTaBa, CTPOCHUS U MPEBPALICHUIN




OPraHUYEeCKUX COCIUHECHUM.

Hcenonp30BaTh XUMHAYECKYIO CUMBOJIMKY JUISL
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyToH,

COKpAaIIE€HHOW) GOpPMYJ OPraHUYECKUX BEIIECTB.
OnpenensTb NPUHAAICKHOCTh BEIIECTB K
OIIPENIEIIEHHOMY KJIACCY IO COCTaBY U CTPOCHHUIO,
Ha3bIBaTh UX

10 CUCTEMATUYECKOM HOMEHKIIATYpE; IPUBOIATH
TPUBHAIIBHBIE HA3BAHUS OTJEIbHBIX IIPEICTABUTEIICH.
XapakTepu3oBaTh COCTAB, CTPOEHUE, IPUMEHEHHE,
bu3nUecKkue u XUMHUYECKUE CBOMCTBA, BAYKHEUIITNE
CIOCOOBI OJYYEHHS] TUITMYHBIX MpPeJCTaBUTENEH
a30TCOJIEpKAINX COETUHEHHH (METHIaMUHa, TIUIMHA,
OCIIKOB).

OnunceIBaTh COCTaB, CTPYKTYPY, OCHOBHBIE CBOMCTBA
0eNKOB; MOSICHATH HA IPUMepax 3HaueHue OeIKoB

JUIsl opraiu3Ma uyenosekallcrnonabp30BaTh €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HaOJII01aTh U OMUCHIBATD
JIEMOHCTPAIMOHHBIN

JKCIIEPUMEHT.

CaMoCTOATENBHO MIAHUPOBATh U OCYIIECTBIISTH CBOIO
MIO3HABATEJIbHYIO JEATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B TPYIIIOBOM yaeOHOH

JESATEIBbHOCTH

HTOIr
0

Paznen 5. BeICOKOMOJIEKYIISIpPHBIE COEIMHEHUS

5.1

ITmactmacchl.
Kayuyku. Bonokna

Brnanets N3y4aCMbIMU XUMHWYCCKUMHU NTOHATUAMMU
PAaCKpbIBATb CMBICIT U3YyUaCMbIX MMOHSATUM U IMPUMCHSTDH
OTU TIOHATHS ITPU ONMUCAHUHN COCTABA U CTPOCHU




BBICOKOMOJIEKYIISIPHBIX OPraHUYECKHUX BEIECTB,
1151 OOBSICHEHUS OT/ICIBHBIX (PAKTOB U SIBJICHUI.
Hcnonp30BaTh XMMUYECKYIO CHMBOJIUKY IS
COCTaBJICHUS CTPYKTYPHBIX (DOPMYIT BEIIECTB U
YPaBHEHUH PEAKIUI MOJUMEPU3ALNN U
HOJIMKOHICHCAIIH.

OmnwuceIBaTh COCTaB, CTPOSHHE, OCHOBHBIE CBOMCTBA
Kay4JyKoB, Han0oJiee pacrpoCTpaHEHHBIX BUIOB
TUTACTMACC, BOJIOKOH; MPUMEHEHHUE B PA3TTMUHBIX
otpacisix. Mcronb30BaTh €CTECTBEHHO-HAYYHBIE METOIBI
NIO3HAHUS — HAOJIIOIaTh M OTIUCHIBATH
JIEMOHCTPAIMOHHBIN

IKCTIEPUMEHT

UTOr 2
0

OBIIEE KOJIMYECTBO 34
YACOB 110

IMPOI'PAMME
TemaTuveckoe IJIaHMPOBaHUE MO yueOHOMY Kypcey «Xumus» B 11 kiacce
1 gac B Henento, Bcero 34 vaca 3a y4eOHBIN TOT
Koi-Bo uacos OCHOBHBIC BU/IbI ICATEILHOCTH 00yYarOIIUXCS DneKTpoHHbIE (IHPPOBHIC)

HanMeHoOBaHHe 00pa3oBaTeNbHbBIE PECYPChI
Ne Bcero | KP | IIP

pa3aesioB U TeM
/o (m1st yaurtens ¥ 00yJarommxcs)

NporpamMmbl

Pazgen 1. TeOpeTI/I‘{CCKI/IC OCHOBBI XUMHUHU




1.1

CrpoeHue aToMOB.

[Tepuonnueckuii
3aKOH U
[Iepnognueckas

cucreMma
XUMHNYCCKHUX

9JICMCHTOB

.. Menneneena

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHSATUHN (BBISBIISATH UX XapaKTEPHbBIC
MPU3HAKH), YCTAHABIUBATH UX
B3aUMOCBSI3b.

PackpsiBaTh CMBICIT TIEPHOIUYECKOTO
3akoHa J[. 1. MeHnneneeBa u
JIEMOHCTPHUPOBATH €TI0
CHUCTEMaTHU3UPYIOIIYIO,
OOBSICHUTENIHHYIO U MIPOTHOCTUYECKYIO
GyHKITUN.

XapakTepru3oBaTh NEKTPOHHOE
CTPOEHHUE AaTOMOB XMMHUYECKHUX
3JIEMEHTOB 1—4 1epruo 0B, UCTIOJB3YS
HOHSTHS S-, P-, d-2JIEKTPOHHBIE
opOuTallv, SHEPTEeTUYECKUE YPOBHH.
OOBACHATH 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XUMHUYECKHUX

9JIEMEHTOB U UX COCAUHEHUIM

bubnuoreka [IOK
https://myschool.edu.ru/




10 TIEpPUOJIaM U TPpYIIam
[Iepuonnueckoi cucTempl

. N. MenneneeBa

1.2 | CtpoeHue BeriecTsa.
Muoroo06pa3ue
BEIIIECTB

1.3 | Xumuueckue
peakuun

PackppiBaTh CMBICH M3y4aeMbIX TOHATHH (BBLAEIATH UX
XapaKTepHbIE

IPU3HAKU) U IPUMEHSTH 3TU MOHATUS IPU OMHCAHUN
COCTaBa U CTPOEHUS BELIECTB, 751 OObSICHEHUS
OT/IETbHBIX (PAKTOB U SBJICHUH.

Ornpenensars BUIAbI XUMUYECKOHN CBS3U (KOBAJICHTHOM,
HOHHOH,

MeTaJNTInYeCKOM, BOAOPOJHOMN)

B COEIMHEHUSX; TUIl KPUCTAJUTMUECKON pelETKU
KOHKPETHOTO BEIIECTBA.

OHpe,Z[eJ'ISITB BaAJICHTHOCTDH U CTCIICHb OKHMCIICHUA
XUMHUYECKUX IJIEMCHTOB B COCIMHCHUAX PA3JIMYHOI'O
COoCTaBa.

HpOBO,Z[I/ITB BBIYMCIICHUA

C UCTOJIb30BAaHUEM MOHSATHUS «MACCOBAs JI0JIS BELIECTBA
B PacTBOpE».

Bnagets N3y4aCMbIMU XUMHWYCCKUMHU ITOHATUAMU.

OOBACHATH 3aBHCUMOCTD CKOpOCTHU XHMHUYECKOH

bu6mmoreka [IOK
https://myschool.edu.ru/

bu6moreka [IOK
https://myschool.edu.ru/




peaKIyu OT Pa3IMYHbIX (PaKTOPOB.

Ornpenenarb XapakTep CMEIICHUS! XUMUYECKOTO
paBHOBECHS

B 3aBHCHMOCTH OT BHEIIHEro Bo3/eicTBUS (npuHIm Jle
[HaTenbe). CocTaBiATh ypaBHEHUS PEAKLIMM pa3IUuHbIX
TUIIOB; MOJIHbIE U

COKpallEHHbIE YPaBHEHUS PEaKIIMi HOHHOTO 0OMEHa,
YUHTBIBAS YCIOBUS, IPU KOTOPBIX ITH PEAKIIUU UIYT

IO KOHIIA.

Hcnoib30BaTh €CTECTBEHHO-HAYYIHBIE METOIBI TTO3HAHUS
— IIPOBEJICHHE, HAOIIOJICHUE W OTIMCAHNE XHMHUYECKOTO
AKCIIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U JTa00paTOpHBIE
OTIBITHI, TPAKTUYECKHE PAOOTHI): TI0 OTIPEICTICHUIO
Cpebl BOJHBIX PaCTBOPOB BEIIECTB, PEAKINII HOHHOTO
oOMeHa, BIMSIHUIO Pa3IMYHBIX (JaKTOPOB HA CKOPOCTh
peaKuuid.

CrnenoBath mpaBuiaM MOJb30BAHUS XUMUYECKOM
MOCY/IOH U J1abopaTOpHBIM 000PYI0BAHUEM.

[IpencraBasTh pe3ynbTaThl XKMUYECKOTO SKCIIEPUMEHTA
B (hopmMe 3amucu ypaBHEHHUI COOTBETCTBYIOIINX PEAKIUil
U JIeTIaTh BBIBOJIbI HA MX OCHOBE.

HpOBO,Z[I/ITL BBIYHMCIICHUA

110 YPaBHCHHUAM XUMHUYCCKUX peaKI_II/II\/’I, B TOM YHCJIC




TEPMOXUMHUYECKUE PACUETEI

HTOr
0

13

Paznen 2. Heopranuveckasi XuMus

2.1

Merasuiel

PackpbiBaTh CMbICIT U3y4aeMbIX MOHATUH (BBLACIATH UX
XapaKTepHbIE

IPU3HAKN) U IPUMEHSTH 3TU MOHATUS IPU OMIHCAHUU
COCTaBa M CTPOCHMUSI BEIIECTB, /ISl OOBSICHEHUSI
OT/IETbHBIX (PAKTOB U SBJICHUH.

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB DJIEMEHTOB — METAJJIOB U X COEIUHEHUHN C
Y4€TOM CTPOCHHS MX aTOMOB U TIOJIOKCHUS

B [lepnoandeckoli cucreMe XMMUYECKUX JIEMEHTOB
. Y. Menneneena.

XapakTepu3oBaTh (ONMHUCHIBATh) OOIINE XMMUYECKUE
CBOMCTBA METAJUIOB, NX BAXKHEHIITMX COCIMHCHUM,
MOJATBEPIK/Iasi ATO ONMKCAHUE IPUMEPaMH YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKHX

peaKHHﬁ; IIPUMCHCHUEC MCTAJIJIOB B PA3JIMYHBIX
06HaCT5{X, a TaKXKC HUCIIOJIB30BaHUEC UX JJIs1 CO3JaHHA
COBPECMCHHBIX MAaTCPUAJIOB U TEXHOJIOTHI.

bu6moreka [IOK
https://myschool.edu.ru/




OnuceIBaTh CIIOCOOBI 3aITUTHI METAIIJIOB OT KOPPO3HUH.

PackpsIBaTh CyIIHOCTH OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN ITOCPEACTBOM
COCTAaBJICHUSA

3JIEKTPOHHOTO OasiaHca 3TUX peakuuid. [IpoBoauTsb
peakuuu,

MOATBCPKAAIOIINEC XapAKTCPHBIC CBOMCTBa HN3y4acMbIX
BCIICCTB, paClio3HaBaTh OIBITHBIM HYTGM HOHBI
MCTAJIJIOB, MPHUCYTCTBYIOIIHWE B BOJHBIX pacTBOpax.

Hcrmons30BaTh €CTECTBEHHO-HAYIHBIE METOIbI TIO3HAHMS
— TIPOBE/ICHNE, HAOIIOJICHUE U OMMCAHNE XUMHUUIECKOTO
AKCTIEPUMEHTA (JIEMOHCTPAIIMOHHBIE U JTa0OpaTOPHBIE
OTIBITHI, TPaKTHUECKHUE paboThI).

[IpencTaBisiTh pe3ynbTaThl

XMUMHYECKOT0 IKCIIEpUMEeHTa B (hopMe 3anucu
ypaBHEHHU COOTBETCTBYIOIIUX PEaKUU U AeNaTh
BBIBOJIbI HA UX OCHOBE.

CrnenoBath mpaBuiaM MOJb30BAHUS XUMUYECKOM
MOCY/IOH U J1abopaTOpHBIM 000PYI0BAHUEM.

HpOBO,Z[I/ITL BBIYHMCIICHUA
I10 YpPaBHCHHUAM XUMHUYCCKUX peaKHI/Iﬁ.

CaMOCTOSTEIIFHO IUIaHUPOBATDh U OCYHICCTBJIIATH CBOIO
IMO3HABATCJIbHYIO ACATCIbHOCTD,; IPUHUMATL aKTUBHOC




y4JacTue B TPYNIOBOH yueOHOM

JACATCIIBHOCTH

2.2

Hemertamiel

PackppiBaTh CMbICH M3y4aeMbIX TOHATHH (BBLAEIATH UX
XapaKTepHbIE

IPU3HAKU) U IPUMEHSATH 3TU MOHATUS IPU ONUCAHUU
COCTaBa U CTPOEHUS BELIECTB, 1751 OObSICHEHUS
OT/IETbHBIX (PAKTOB U SBJICHUH.

OOBACHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHHUHU CBOMCTB HEMETAJUIOB U UX COCIUHEHHUH C
Y4ETOM CTPOEHUS UX ATOMOB U MOJIOKEHHUS

B [leproandeckoi cucreMe XMMUYECKUX DJIEMEHTOB
. Y. Menneneena.

XapakTepru30BaTh (OMHUCHIBATh) O0IINE XUMUYIECKUE
CBOMCTBA HEMETAJIJIOB, UX BAXKHECHUIIINX COCOUHCHMI,
MOJATBEPIK/1asi 3TO ONKCAHUE IPUMEPAMH YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKHX

peaKkuuid.

XapaKTepI/I3OBaTL BJIIMAHHUEC HCEMCTAJIJIOB U UX
COCIMHEHUN Ha KUBBIC OpPraHu3Mbl; OIIUCbIBATDH
IIPUMCHCHHEC

B PA3JIMYHBIX o0macTsax HpaKTquCKOﬁ ACATCIIBHOCTU

bu6mmoreka [IOK
https://myschool.edu.ru/




YCI0BCKa.

2.3

CBs3b
HEOpTraHu4vec
KUX U
OpraHUYeCcKu
X BEILECTB

[ToaTBepxkaaTh CyleCTBOBAHUE TEHETUYECKOM CBA3U
MEXy HEOPTraHHYECKUMH BEUIECTBAMH C ITOMOILBIO
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN.

PackpsIBaTh CyIIHOCTH OKUCIIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUN ITOCPEICTBOM
COCTAaBJICHUS

ANIEKTPOHHOTO OasiaHca 3TUX peakuuid. [IpoBoauTh
peakuuu,

MTOITBEPIKIAIOIIHNE XapaKTEPHBIE CBOMCTBA U3y4aeMbIX
BEIIIECTB, PACIIO3HABATH OMBITHBIM ITyTEM aHUOHBI,
MPUCYTCTBYIOIINE B BOAHBIX PaCTBOPax.

M cmonp30BaTh €CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHUS
— TpOBeIcHHE, HAOIIOICHHE U ONTMCAHNE XUMHUYECKOTO
AKCIIEpUMEHTA (JIEMOHCTPAIIMOHHBIE U JIA0OPATOPHBIC
OTIBITHI, TPAKTUYECKUE PAOOTHI).

[IpencTaBisTh pe3ynbTaThl

XUMHYECKOT'O OKCIICPUMCEHTA B (bopMe 3alnucu
ypaBHeHI/Iﬁ COOTBCTCTBYIOLIIUX pCaKI_II/Iﬁ n ac€J1aTb
BBIBOAbBI HA UX

ocHoBe. Crnie1oBaTh IpaBUiIaM MOJIb30BaHUS
XUMHYECKOH NOCYJ0i U 1a00paTOPHBIM

bubmuoreka [IOK
https://myschool.edu.ru/




00opymoBaHuEM.
HpOBOI[I/ITB BBIYHCIICHUSA

10 YPAaBHEHUSM XMMHUYECKUX peakuuil. CaMOCTOATENbHO
IUIAHUPOBATh U OCYILECTBIISITh CBOO TIO3HABATEIIBHYIO
ACATCIIbHOCTDL, IPUHUMATh aKTUBHOC Y4aCTHUC B
TpyIIOBON y4eOHOM

EeITEIbHOCTH
HTOT 17
0
Pasznea 3. XumMus u KU3HbL
3.1 XUMHUS U JKU3HD 4 PackpbiBaTh poJib XUMHM B PEIICHUH SHEPTrETUUECKUX, bu6mmoreka [IOK

CBIPEECBBIX

9KOJIOTHYECKHX npo6neM YCJI0BCUYCCTBA, OIIUChIBATDH
OCHOBHBIC HAITPABJICHUSA pPa3BUTUSA XHUMHYSCKOU HAayKHU U
TE€XHOJIOTHH.

[TpumensTh npaBuiIa 6€30MaCHOTO OOpAIEHUS C
BEIIECTBAMU, UCIIOJIb3YeMbIMU B MOBCEAHEBHOMN

YKU3HU, TIPAaBUIIA TIOBEJCHUS B IIEISAX COCpexKeHUS
3JI0POBbSI U OKPYKAIOIIEH TPUPOIHOM cpeibl; TOHUMATh
Bpe/ (OMacHOCTh) BO3JICHCTBUS Ha KUBbIE OPTraHU3MBI
ONIPENIETICHHBIX BEILIECTB

CMBICJI ITIOKa3aTcCJIAd HI[K, MOACHATBbHA IpUMEpax

https://myschool.edu.ru/




CHOCOGLI YMGHBH_ICHI/ISI nu HpeI[OTBpaH_[eHI/ISI Hux Bpe[[HOFO
BO31€HCTBUA.

AHanu3upoBaTh U KPUTUYECKHU OLIEHUBATH
UH(POPMALINIO, CBI3aHHYIO C XUMUYECKHMHU MPOIlecCaMu
Y UX BIIMSTHUEM Ha COCTOSIHHE OKPYXKAIOIIEH Cpebl.

Hcmonp3oBath IMOJIYYCHHBIC 3HAHUA U NPCACTABIICHUS O
cthepax

ACATCIIbHOCTH, CBA3aHHBIX C HayKOﬁ U COBPEMCHHBIMU
TEXHOJIOTUAMHA, KaK OCHOBY I OpUCHTAlUU B BI)I60p€
cBoel Oymymiei mpodeccCHoHaTBHOU IeATeTLHOCTH.

[IpuHumats yuactue B 00CyXAeHUU TPoOIeM
XUMHUYECKON M HKOJIOTMYECKON HAIPABIEHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO IMO3UIIUIO IO TTpo0IeMe 1
npeJiaraTh BO3MOKHBIE ITyTH €€

peleHus
HTOT 4
o
OBILEE 34
KOJIMYECTBO
YACOBIIO

I[TPOTPAMME
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