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MNOSACHUTEJIBHAS 3AITUCKA

[IporpaMMa 1o XMMHH Ha YpOBHE CpeIHEro oOmero oOpa3zoBaHus pa3pabdoTaHa Ha OCHOBE
O®enepanbHOoro 3akoHa or 29.12.2012 Ne 273-®3 «OO6 obpazoBanmu B Poccuiickoit ®Denepanun»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOlH 00pa30BaTeNbHONW MPOTPaMMbI CPEIHETro O0O0IIero
oOpazoBanus (POII COO), mpexncraBiaeHHbIX B DenepanbHOM T'OCYJapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yu€rom Konmenmuu mnpenomaBaHusi ydeOHOro nmnpeamera «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit @enepanuu, pean3yroUX OCHOBHbIE 00pa30BaTeIbHbIE
IIpOrpamMMbl, 1 OCHOBHBIX MOJ0KeHUM «CTpaTeruu pa3BuTus BocnuTanus B Poccuiickoit denepannu Ha
nepuon 10 2025 roga» (Pacnopsikenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOrpamMMmbl 1O XUMHUH, K OIPEACICHHIO OOIIeH CcTpaTeruu
00y4YeHHsI, BOCIIUTAHHS U PA3BUTHUS 00yUAIOMIUXCS CPEACTBAMU yueOHOTo npenmera «Xumus» st 10-11
KJacCcOB Ha ©0a30BOM YypOBHE COCTaBWIM KOHLenTyalbHble mnojioxeHus @OIOC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1IeJIei, colepkaHMsl, pe3yJbTaToB OOy4deHHs U TpeOOBaHUN K YpPOBHIO
MOJTOTOBKHU BBIITYCKHHUKOB.

XumMHueckoe 00pazoBaHHe, IMONy4aeMOe BBITYCKHHKAMHU OOIIe00pa3oBaTeIbHON OpraHMu3alny,
SBJISICTCA HEOThEMJIEMOM YacThi0 UX 00pa30BaHHOCTH. OHO CIIy’)KUT 3aBEPIIAIOLIMM ATAIIOM PEaNU3aLuu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYLIMX IIEJIOCTHON CcHCTEMe
XUMHYECKOr0 00pa3oBaHusA. DTHU LIEHHOCTH KacalOTCSl I[MO3HAHUS 3aKOHOB IMPHUPOAbI, (HOPMUPOBAHUS
MHUPOBO33pEHHUsI U OOLIEH KyJbTyphbl YEIOBEKA, & TaKXKe 3KOJOTMYECKM OOOCHOBAHHOTO OTHOILEHUS K
CBOEMY 3/I0POBbIO U MpHUpOJHON cpene. Peannsyercs xumudeckoe oOpa3oBaHHe OOyyaroIIMXcs Ha
YPOBHE cCpeIHero obuero o0pa3oBaHMs CpeICTBAMHM y4eOHOro mpeamera «XHUMHUsS», COJEpKaHHE U
MOCTPOCHHE KOTOPOTO OMpeesieHbl B IMPOTrpaMMe IO XMMHUHU C YYETOM CHENHM(PHUKH HAYKH XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOJABI U B MaTEpUAIbHOMN XKU3HU OOILECTBA, a TAKXkKe C yUETOM OOIIMX LeNel U
IPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI CpelHero olmiero oOpa3oBaHMs B
Poccuiickoit @enepanuu.

XuUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpaer ocoOyl pojb B COBPEMEHHOM
IUBUJIM3AIMM, B CO3JaHUM HOBOM 0a3bl MaTepuadbHOM KynbTypbl. OHa BHOCHUT CBOM BKIaa B
(dbopMUpOBaHKE PALMOHAILHOTO HAYYHOTO MBILIUIEHHS, B CO3/IaHUE IEJIOCTHOTO IpeACTaBlIeHUs 00
OKpY’KalolleM MHUpEe Kak O €IUHCTBE IMPUPOIBI M YelloBeKa, KOTopoe (GOpMHUPYETCs B XUMHUHM Ha OCHOBE
NOHMMAHHUS BEIECTBEHHOI'O COCTaBa OKPYXXAIOLIET0 MUPA, OCO3HAHMS B3aHMOCBSI3H MEXIY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C APYTUMHU €CTECTBEHHBIMU HAyKaMU, XMMHUSI CTala HEOThEMJIEMON 4acThIO
MHUPOBON KYJIBTYpPbI, HEOOXOUMBIM YCIIOBHEM YCHEIIHOTO TPYyJa U JKU3HU KaKIOro wieHa oOliecTBa.
CoBpeMeHHass XMMMsI KaK HayKa CO3HMJaTelbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HalpaBlieHAa Ha
pelieHre ria00albHbIX MPOOJIEM yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM,
MUTIEBOH, IKOJIOTHYECKON 0€30IMaCHOCTH U OXPaHBI 3JI0POBBSI.

B cooTBeTcTBHU € OOLIMMH LEISIMU U TPUHIMIIAMU CPEIHEro O0Iero o0pa3oBaHUs COAEpIKaHHe
npeamera «Xumus» (10—11 xnaccel, 6a30BbIi ypOBEHb U3yUEHHs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIEKYJIbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HeOOXOUMYIO UM JUIsl BBIPAaOOTKH MHUPOBO33PEHUYECKHX
OpPUEHTHUPOB, YCIEUIHOTO BKJIIOYEHHS B JKU3Hb COLMYMa, MPOJOJDKEHHS OOpa3oBaHMs B pa3iIMUHBIX
001acTX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocTaBisIOmUMHU MpeaMeTa «XUMHsD» SABISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMUsS» U
«OO0u1as u HeopraHM4eckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOI HaAyKH: CUCTEMa 3HAHUI [0 HEOPraHUYECKON XMMHHU (C BKIIOYEHHEM 3HAHUHM U3 oOIIel XUMUHN)
U OpraHu4eckom xumMuu. @POpMHUpPOBaHUE [AHHOW CHUCTEMbl 3HAHUM [PU HU3YYCHUHU IIpeaMera



o0ecreunBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOI000pa3us BEIIECTB HA OCHOBE OOIIMX MOHSTHM,
3aKOHOB U TEOPUH XUMUH.

CrtpykTypa coaepxkanust KypcoB — «Opraamueckas xumus» u «OO0mmas u HeopraHudeckasi XUuMUsD)
chopMupoBaHa B MpOrpaMMe IO XHUMHH Ha OCHOBE CHCTEMHOIO MOJXOJa K H3yYEHHUIO0 YueOHOro
MaTepuaia U OOYyCIOBJIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHHM Ha ONpPEIeTIEHHBIX
TEOPETUYECKUX YPOBHX. Tak, B Kypce OpraHMYeCKOll XMMHUH BELIECTBA pAacCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUHU CTPOECHMSI OPTaHUYECKUX COEIMHEHUH, a TaKKe HA YPOBHE CTEPEOXUMHUYECKUX U
JNIEKTPOHHBIX MPEICTABICHUNA O CTpoeHUM BemiecTB. CBeleHHS 00 H3y4aeMbIX B Kypce BelecTBax
JAIOTCSl B Pa3BUTUU — OT YIJIEBOJOPOJOB 10 CIOXKHBIX OMOJOTMYECKU aKTUBHBIX COeAMHEHUU. B kypce
OpPraHMYeCKOM XUMHM TOJY4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHUs NIEpPBOHAYAIBHBIC MPEICTABICHUS O XMMUYECKON CBS3M, KIAcCU(UKAMOHHBIX MpPU3HAKAX
BEILECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHUS, O XUMUYECKON PEaKIUU.

[Ton HOBBIM YTJIOM 3peHHs B MpeaMere «XUMHUs» 0a30BOro YPOBHS pacCMaTpPUBAETCS M3yUEHHBIH
Ha YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs TEOPETUUYECCKHIA MaTepral u (HPaKTOJOTUIECKUE CBEICHHS O
BEIICCTBAX M XMMHYECKOW peaknuu. Tak, B "4acTHOCTH, B Kypce «OOmas u HeopraHWdecKask XHMHUSD)
0o0y4JaromuMcsi TPEIOCTABIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPUOJUYECKOr0 3aKOHA C
OOLIETEOPETUYECKUX M METOJOJIOTMUECKUX TO3UIMM, TIIy0ke MOHSTh HCTOPUYECKOE H3MEHEHUE
(GYHKIUI 3TOTO 3aKOHA — OT 0000IIAIOIIEH 10 OOBSICHSIOICH U TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHWUK O BaXHEWIIMX BEIIECTBAaX, MX COCTAaBE, CTPOCHUH, CBOWMCTBAX H
NPUMEHEHUHN, a TAKXKE O XUMHUYECKHUX PEaKUUsIX, UX CYHIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUs
nonogHsAercd B Kypcax 10 u 11 kimaccoB 3eMeHTaMu COAEpKaHUsl, UMEIOIIMMU KYJIbTYPOJIOTUUECKHI 1
IOPUKIAJTHON XapakTep. ODTH 3HAHUS CHOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBA3M XHMHMHU C JPYTUMU
HayKaMH, pacKpblBalOT €€ poJib B II03HABaTEIbHOM M NPAKTUYECKOH JAESITEIbHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIHTAHUIO YBXEHHUS K MPOLIECCY TBOPYECTBA B OONACTH TEOPUU M MPAKTUYECKUX
MPUIOKEHUH XUMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX
npoOjeMax, CBSI3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBATHh WH(OpPMAIMI0O U TPUMEHATH €€ s
MOTIOJIHEHUSI 3HAHUM, pelIeHNs MHTEJUIEKTYalbHbIX U 3KCIIEPUMEHTAIbHBIX HCCIIEe10BaTEeNIbCKUX 3a/1a4. B
[EJIOM COJiepXKaHhe y4eOHOro mnpeaMera «XHUMHS» JaHHOTO YPOBHS M3YYEHHs] OPHUEHTHPOBAHO Ha
dbopMupoBaHUe y OOYYarOMIMXCS MHPOBO33PEHYECKOM OCHOBBI I MOHMMAaHUS (PUIOCO(CKUX HUACH,
TaKUX KaK: MaTepuaibHOE E€IMHCTBO HEOPraHMYECKOr0 W OpPraHM4ecKoro Mupa, OOYyCIIOBIEHHOCTb
CBOICTB BEILIECTB UX COCTAaBOM M CTPOCHHUEM, II0O3HABAEMOCTh MTPUPOAHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUUH MEXIy HOBBIMU (DaKTaMHU U TEOPETUYECKUMHU TPEANOCHUIKAMH, OCO3HAHUE
pPONM XHMMHUHU B PEUICHHHM SKOJIOTHUECKHUX MpobieM, a Takke MmpolieM cOepeKeHUs IHEePreTUYecKUuX
PECYpPCOB, ChIpbs, CO3/1aHUS HOBBIX TEXHOJIOTUN U MaTepHaJIOB.

B mmane pemeHus 3amad BOCIHUTAHUS, PA3BUTHUS M COLMATU3ANNH OOYYaIOIMIMXCS TPUHATHIE
IporpaMMoil 1O XHUMHMHM TOAXOAbl K ONPEAEICHUI0 COJIEpKaHUs M IOCTPOCHUS MpeameTa
npeycMaTpuBaloT (HOPMHUPOBAHKME YHUBEPCATBHBIX YUEOHBIX NEHCTBUM, MMEIOIUX 0a30BOe 3HAUYCHUE
JUISL pa3iIMYHbIX BUJOB JESATENbHOCTH: pelIeHus mpobiieM, MOoKCcKa, aHalln3a U o0paboTKU MH(pOpMAIIHH,
HEOOXOJUMBIX JJIi NPUOOPETEeHUs OIbITa MPAKTUYECKOM U HCCIEe0BAaTeNbCKON JesITeIbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUMU.

B mpaktuke mpernogaBaHus XMMHW KaKk Ha YpPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMs, TaK M Ha
ypOBHE cpeaHero olmiero odpa3oBaHUs, MPHU ONPEAENIEHUU COAEpKATeIbHOM XapaKTepPUCTUKH Lesen
U3Y4YEHUs] TpeAMETa HallpaBJICHWEM IE€PBOCTENIEHHOM 3HAYMMOCTH TPAIUIMOHHO TMpPU3HAETCS
dbopMUpOBaHNE OCHOB XUMHUYECKOW HAayKH KaK O0JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON
JIEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJNbTYphl. C METOAMYECKON TOYKHU
3pEHHUsI TAKOW MOJAXO/ K ONPEIEICHUIO LIeJIeH N3YUEHUS IPEAMETA SIBJISIETCS BIIOJIHE ONPABIAHHBIM.



CornacHo JaHHOW TOYKE 3pEHMs TJIaBHBIMHU IIEJIIMU M3YYEeHHs MpenMera «XUMUs» Ha 0a30BOM
ypoBae (10 —11 ki1.) BISAIOTCS:

e (QopmupoBaHHE CHUCTEMBI XUMUYECKUX 3HAHUN KaK BaKHEHIIEH COCTABIISIONICH €CTECTBEHHO-
HAYYHOW KApTUHBI MUpa, B OCHOBE KOTOPOW JIEKAT KIIOYEBBIC TMOHATHSA, (yHIaMEHTAIbHBIE
3aKOHBI M TEOPUU XMMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE U TIOHUMAaHUE CYITHOCTH JOCTYITHBIX
00001IeHUIT MHPOBO33PEHUECKOr0 XapakTepa, O3HAKOMIJICHHE C HCTOpPUEH HUX pa3BUTUA U
CTaHOBJICHUS;

e (QopmupoBaHHWE W pa3BUTHE MPEACTABICHUH O HAYYHBIX METOJAX I[IO3HAHUS BEIIECTB U
XUMHUYECKHX DPEAKIMi, HEOOXOTUMBIX JJIsi MPUOOpPETEHHUS YMEHUN OPUCHTHPOBATHCS B MHpPE
BEIICCTB W XHMHYECKUX SIBJICHUH, HMMEIOIIUX MECTO B TMPHPOJAC, B MPAKTUICCKOU U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHUH U CIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOMIOACHHEM H OOBSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBUIT O€30M1aCHOT0 OOpAIIEHHS C BEIIECTBAMH.

Hapsiny ¢ oTuM, coaepkaTelbHas XapaKTepUCTHKA Ieied W 3aJad W3Y4YeHHs] IpeJAMeTa B
nporpaMMe MO0 XHMHU YTOYHEHAa M CKOPPEKTUPOBaHA B COOTBETCTBHHM C HOBBIMH TIPHOPHTECTAMHU B
cucrteMe cpemaHero obmiero ooOpazoBaHusi. CerofgHss B MPENOJaBaHUM XHUMHU B OOJBIICH CTENeHU
OTIAéTCsl MPEANOYTCHUE MPAKTHUECKONH KOMIIOHEHTE COAepXaHHs OOy4YeHHs, OpPUEHTUPOBAHHOW Ha
MOJIMOTOBKY BBITYCKHUKA OOIIE00pa3oBaTeIbHON OpraHM3alllM, BIIAJCIONIEro He HAOOpPOM 3HAHUH, a
(YHKIIMOHATBHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0AaMU W YMCHHSIMH aKTHBHOTO TOJTYYCHHS 3HAHUU U
MPUMEHCHUS UX B PEATHHOU JKU3HH TSI PEIICHUS TPAKTUICCKHX 3a7ad.

B cBs13u ¢ 3TUM Npu U3y4eHUU IpeaMeTa « XUMUsD) TOMHUHHUPYIOIIee 3HaYeHUE MPUOOPETAIOT TaKKe
LENH U 33]]a41, KaK:

angantanus OOydYaroImUXCsl K YCJIOBUSM JIHHAMHYHO Pa3BHBAIOIICTOCS MHUpPa, (HOPMHpPOBAHHE
WHTEJUICKTyaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHHIO, COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsAX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

dbopMupoBaHHE y OOYYAIOIMUXCS KITFOYECBBIX HABBIKOB (KITFOUEBBIX KOMITETEHITUI), WMEIOIUX
YHUBEpCAIbHOE 3HAYCHHE JIJISl PA3JIMYHBIX BHIOB JEATEILHOCTH: pEIICHUsI Tpo0seM, MorcKa, aHaau3a u
00paboTku mHbOpMaIMU, HEOOXOAUMBIX JUIsl MPUOOPETEHUS OMbITA AEATEIHHOCTH, KOTOpasl 3aHMMAaeT
BaXHOE€ MECTO B IMO3HAHWU XHMHUHU, a TaKXKe JUIsI OICHKH C TMO3UIUI SKOJIOTHYecKOod O0e30MmacHOCTH
XapakTepa BIHUSHUS BEIECTB M XUMUYECKUX MTPOIIECCOB HAa OPraHU3M YeJIOBeKa U MPUPOIHYIO CPENLY;

pa3BUTHE TIO3HABATEILHBIX HMHTEPECOB, WHTCIUICKTYaIbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yJaronmxcs: CroCOOHOCTH CaMOCTOATENILHO MPUOOPETAaTh HOBBIE 3HAHUSI 110 XUMHUU B COOTBETCTBUH C
KU3HEHHBIMH TIOTPEOHOCTSIME, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTHH IS TIOUCKA
U aHau3a y4eOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIMKH XUMUYECKOTO COJIePIKaHUS;

dbopMHUpOBaHHE M pPA3BUTHE Yy OOYYAIOIIMXCA AaACCOIMATUBHOTO U JIOTUYECKOTO MBIIUICHHS,
HaOIOATEIPHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOJMMBI, B YACTHOCTHU, MPHU
TUTAHUPOBAHHUH U TIPOBEJCHUHM XUMHUYECKOTO HKCIIEPUMEHTA;

BOCIIHTAHHE y OOYYaIOIIUXCS YOSKIEHHOCTH B TyYMAHHCTUYECKOW HAIMPABICHHOCTH XHMHH, €€
BOXHOW pOJIM B PEIICHUHU TI00ATBHBIX MPOOJIEM PAMOHAIBHOTO TPHUPOIOIOIH30BAHUS, TOMOTHEHUS
SHEPTETUYECKUX PECypCcOB W COXPAHEHUs MPHUPOIHOTO PABHOBECHUS, OCO3HAHHMS HEOOXOIUMOCTH
OepeKHOT0 OTHONICHUS K MPHUPOJE U CBOEMY 3/I0POBBIO, & TaKKE MPHUOOPETEHUS OIbITa UCIOIB30BaHUS
MOJyYEHHBIX 3HAHWUW ISl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYyAllHsIX, CBA3aHHBIX C XMMHUYECKUMU
SIBIICHUSIMHU.

B y4ueOHOM 1utaHe cpeaHero oOriero oOpa3oBaHus nmpeaMeT « XuMHUs» 0a30BOr0 YPOBHS BXOIUT B
coCTaB MpenMeTHOM 00macTi «EcTecTBeHHO-HAYIHBIE TIPEIMETHD).



OO0mee ymMcj0 4YacoB, OTBEAEHHBIX ISl M3yYeHUS] XHMHHU, Ha 0a30BOM YPOBHE CpeIHero
o0mero odpasoBanus, cocTapjsieT 68 yacoB nNpu 04HON M 04YHO-3204HOM opmax oOyuyenusi: B 10
04HOM KkJ1acce — 34 yaca (1 yac B Hees10), B 11ounom kJjacce — 34 yaca (1 yac B He/eJ110), B OUHO-

3a09HbIX KJaccax: 10-17 gacoB (0,5 yaca B Hegearo), B 11 -17 yacos (0,5 yaca B Hegemo), B 12-34
yaca (1 yac B HegeJ110).



COJEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMHHU

IIpenMer opraHn4eckod XMMHH: €€ BOSHMKHOBEHHE, PAa3BUTHE U 3HAYEHUE B IIOJIyYEHHUU HOBBIX
BELIECTB U MarepuanoB. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. BytnepoBa, €€ ocHOBHbIE
nojoxenus. CTpyKTypHble (OpPMyJIbI OpPraHMYECKHUX BEIIECTB. ['OMoyorus, nu3oMmepus. XuUMHUYECKas
CBSI3b B OPraHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBA3H.

[IpencraBiaenne o KiaccUpUKALMM OpraHMYECKMX BellecTB. HoMeHknaTypa OpraHMuecKux
COEIMHEHUI (cucTeMaTHuyecKas) M TpPUBUAIbHBIC Ha3BaHUS BaXHEHIIMX MPEICTaBUTENEH KIaccoB
OpPraHMYECKUX BEILECTB.

OKclepuMEeHTaIbHbIE METO/Ibl U3YUEHUS BELECTB U UX IPEBPALLCHUI: 03HAKOMIJIEHHE ¢ 00pa3aMu
OPraHMYECKHUX BEIIECTB M MaTepuaJlaMd Ha HX OCHOBE, MOJCIMPOBAHHUE MOJEKYJ OPraHUYECKUX
BEIIECTB, HAOJIIOJICHUE U OIMCAaHUE JIEMOHCTPALMOHHBIX OINBITOB [0 IPEBPAIICHUIO OPraHUYECKUX
BEIIIECTB NP HarpeBaHWH (TUIABJICHUE, OOYTIMBAHNE M TOPCHHUE).

YriieBogopoanbl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psf. MeTaH U 3TaH — NpocTelIne IpeaCTaBUTENN
QIKAHOB: (pU3MUYECKHE M XUMHUYECKHE CBOWCTBA (PEaKklUWU 3aMEUICHHUsS M TOPEHUs), HaXOXKICHUE B
IpUPOJIE, IOJTYyUYEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psaf. OTWIEH M HPONUJIEH — IpocTeine
OpPEJCTaBUTENI  QJIKEHOB: (U3MYECKHEe U XHUMHUYECKHE CBOWCTBA (peakUMHM THAPUPOBAHUS,
raJIOr€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPHU3aLN ), TOy4YeHUE U IPUMEHEHUE.

Ankanuensl: OytanueH-1,3 u merundyraauen-1,3: crpoeHne, BaKHEHIINE XUMUYECKHUE CBOMCTBA
(peaxuust monumepu3anun). [lonydeHue CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMSI, TOMOJIOTHUECKUH psl. ALETHIEH — MpocTeHmuit
IpEJICTaBUTENIb AJKUHOB: COCTaB, CTpO€HHE, (QU3NYECKMEe W XUMHUYECKHE CBOMCTBAa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJIyY€HNE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHHe, (U3MUECKME U XHMHYECKHE CBOICTBa (peakiuu
raJJoreHUPOBAHUS M HUTPOBAHMS), TOJIyYE€HUE U IPUMEHEHHE. Tonyon: cocmas, cmpoenue, usuieckue u
Xumuueckue Cceoucmea (peakyuu 2ani02eHUposanus U HUMPOBAHUS), NOJYYeHUue U NpuMeHeHue.
TokcuuHOCTh apeHoB. ['eHeTnyeckas CBsI3b MEXIY YIVIEBOAOPOJAMH, NPUHAIICKAUIUMHI K Pa3INYHBIM
KJIaccam.

[TpupoaHble HCTOYHUKH YTIeBOAOPOAOB. IIpupoaHsbliil ra3 u nomnyTHble HepTsHBIE Ta3bl. HedTh 1
e€¢ mpoucxoxzaeHue. CrocoObl mnepepaOOTKM  HePTH: TeperoHkKa, KpPeKUHr (TepMUYECKHUH,
KaTajquTHuueckuit), muponus. [IpoaykTel nepepaboTku He(TH, UX NMPUMEHEHHE B IPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBII yrosib 1 MpoayKThl €ro nepepadoTKu.

DKcrepuMeHTalbHbIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAIEHUI: 03HAKOMJIEHHE ¢ 00pa3aMu
IUIaCTMAcC, KayyyKoB M pe3uHbl, Koiutekuuu «Hedpts» u  «Yrompy, MoOJEIMpOBaHHE MOJEKYI
YTJIEBOJIOPOAOB U TaJIOT€HONPOU3BOAHBIX, NMPOBEIECHNE MPAKTUUYECKOW PalbOoThI: MOJy4EHHUE ITHIIEHA U
W3Y4YEHUE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBAa HCXOJHOTO
BElIeCTBa WJIM MPOJIYKTa PEAaKIMU MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO M3 MCXOAHBIX
BEILIECTB WJIU MPOJYKTOB PEAKIUH).

Kucaopoacoaep:xamue oprannyeckue coeMHEHUs

[IpenenpHbBIE OAHOATOMHBIE CHHPTHL. METaHON M 3TAHOJ: CTPOCHME, (PU3NYECKHEe M XMMUYECKHE
CBOWCTBA (peakuuM C AaKTHBHBIMM METa/llaMM, TaJlOT€HOBOAOPOJAMH, TOpPEHHE), IPUMEHEHHUE.




Bogoponueie cBsizu MeXIy MOJEKylaMu CHUPTOB. JleficTBME MeTaHOJa W 3TaHOJAa Ha OpraHU3M
YeJIoBeKa.

MHoroaroMHble COUPTHI. DTUIEHTJIUKONb U TJIMLEPUH: CTPOEHUE, (U3NYECKHE U XUMHYECKHE
CBOMCTBa (B3aMMOJCWCTBUE CO MICTOYHBIMH METaJUIaMH, KaueCTBEHHAsh PEeaKIHs Ha MHOTOATOMHBIC
cnupThl). JlelicTBUE HAa OpraHu3M uenoBeka. [IpuMeHenne riuuepyrHa u TUIICHTJIUKOIISL.

@DeHo: CTpOEHUE MOJIEKYJbl, (QHU3MYEeCKHMe W XUMHUYecKHe cBoicTBa. TokcuyHOCTH (QeHoa.
[Tpumenenue denona.

Anpnerunsl U kemowusi. DopMalbIETHA, allETANBICTUI: CTPOCHHE, (PU3MUYECKHE U XUMHUYECKHUE
CBOWCTBA (pEaKIMK OKHCICHHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKLIMH ), IOJTYUYCHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TIpe/IebHbIE KapOOHOBBIE KUCIOTH. MypaBbiHAs U YKCYCHAsl KHCIIOTBI: CTPOEHUE,
dbusnyeckue U XMMHYECKHE CBOMCTBA (CBOMCTBA, 00IIME Ui Kiacca KHCIOT, peakius dTepuuKaium),
noigy4yeHune u npuMeHeHue. CTeapruHOBas M OJEMHOBAas KHCIOTHI KaK MPEJCTABUTENN BBICIIAX
KapOOHOBBIX KUCIIOT. MbllIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE ACHCTBHE.

CrnosxHble 3(Upbl KaK MPOU3BOJAHBIE KapOOHOBBIX KUCIOT. I'maponu3 ciokHbiX 3¢upoB. JKupsl.
['unponus xxupos. [Ipumenenue xupoB. buonornyeckas poyb KUPOB.

VYrneBoasl: cocra, Kiaccu(uKanus yrieBoAoB (MOHO-, AM- W moiucaxapuzbl). [nmokoza —
POCTEHIINKA MOHOCAaXapHa: OCOOCHHOCTH CTPOCHHS MOJEKYJbI, (U3UUECKUE U XMUMUYECKHE CBOWCTBA
(B3ammopeiictBue ¢ ruapokcuaom memu(ll), oxucrmenume ammuadHsiM pactBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOXKEHUE TIIIOKO3bI), HAXOXACHUE B MPHUPOJE, NMPUMEHEHHE, OUOJIOrHYecKas polib.
®otocuHTe3. PPyKTO3a KaK N30MEP TIFOKO3BI.

Kpaxman wu memmono3a Kak mpupoaHble nonuMepbl. CTpoeHHE Kpaxmajia W LEJUTIOJIO3bI.
Ou3nyecKue 1 XUMUUECKHE CBOMCTBA Kpaxmaina (THIPOIu3, KaYeCTBEHHAs PEaKIus C HOAO0M).

DKCrepUMEHTAIbHBIE METO/Ibl 3yUEHHUs BEUIECTB U UX MPEBPAIllEHUI: IPOBEACHHE, HAOII0ICHUE U
OINMCAaHHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIC PEAKIIMH OJHOATOMHBIX
cnupToB (okuciaeHue 3Tanosa okcuaoM Meau(ll)), MHOroaTOMHBIX CIMPTOB (B3aUMO/IEHCTBUE TIIMLIEPUHA
¢ runpokcunom wmeau(ll)), ampmernnoB (OKHCIEHHE aMMHAYHBIM pPacTBOpoM okcuaa cepebpa(l) u
ruapokcugoM menu(ll), B3ammoneicTBUE Kpaxmala ¢ HOJIOM), TMPOBEIACHHE MPAKTHUYECKOH pabOThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHMCIIOTBI.

Pacuérnrie 3amaun.

Bbluuciienuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOIO
BEIIECTBA WJIM MPOAYKTa PEaKLUU IO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX
BEIIIECTB WJIU MPOYKTOB PEAKIUH).

A3oTCoAepKale OpraHuvIecKue COeTNHEHHS.

AMUHOKHCIOTBl Kak aM(oTepHble oOpraHudeckue coequHeHus. Pusnueckue M XUMHUECKHUE
CBOWCTBa aMUHOKHCIIOT (Ha MpuMepe MMIKHA). buonoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTusl.

benku kak MpUpOAHBIE BEICOKOMOJICKYISIpHBIE coenHeHus. [lepBuyHasi, BTOpHYHas ¥ TPETUYHAS
CTpyKTypa 0enkoB. XUMHUYECKHE CBOMCTBA OEIKOB: THAPOIIN3, ACHATYpallls, KaUeCTBEHHbIE PEaKIMU Ha
OemnKu.

DKcrepuMEeHTalIbHbIE METOABI U3yUEHHs BEIECTB M UX IMpeBpalleHuil: HaOII0IeHue U ONMCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYPAaIrsl OCIKOB MTPH HATPEBAHUH, IBETHBIC PEAKIIUU OSIIKOB.

BbIcOKOMOIEKYJISIPHBIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHMHM BBICOKOMOJIEKYJISPHBIX ~ COCJUHEHUH: MOHOMEp, IOJIHMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb IOJUMEpPHU3aINH, CPeAHsAs MoJeKynspHas Macca. OCHOBHBIE METOJIbI
CHHTE3a BEICOKOMOJICKYJISIPHBIX COSTMHEHUH — OJIMMEPH3AIIHS U TIOJIMKOH/ICHCAIIHS.

DKcIepruMEeHTATbHBIE METO/IbI M3YYEHUS BEIIECTB U MX NMPEBPAICHHIA: 03HAKOMIJICHHE ¢ 00pa3aMu
NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MeXNpeAMETHBIX CBA3€M IpU M3YyYeHUM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCSl Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, Tak W TMOHATHH,
SBIISIOIIUXCSI CHCTEMHBIMHU IS OT/IE€TIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.



OOue ecTecTBEHHO-HAy4HbIE IOHATHUSA: SIBICHUE, Hay4HbIM ()akT, TUmore3a, 3aKOH, TEOpHs,
aHalu3, CHHTE3, KiacCUpUKanus, MEepUOANYHOCTh, HAOIIOAECHUE, W3MEpPEHHE, DKCIIEPUMEHT,
MO/JICJINPOBAHUE.

®usnka: Marepusi, SHEprus, macca, aToM, 3JIEKTPOH, MOJEKYJa, 3HEPreTUYECKUN YpPOBEHbD,
BEIIIECTBO, TEJNO, O0BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3MUECKUE BEIWYMHBI U EAMHUIBI HX
U3MEpEHUsl.

buonorus: xnerka, opraHusMm, Ouocdepa, OOMEH BeLIECTB B oOpraHuszMe, (oTocuHTE3,
OMOJIOTNYECKH aKTUBHBIC BellecTBa (O€IKH, yTriIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepabl, TOpHBIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: MNUIIEBBIE NPOAYKTbI, OCHOBBl PALMOHAIBHOTO MHUTaHMs, MOIOLIUE CPEJCTBa,
JEKapCTBEHHbIE M KOCMETHMYECKHE IpenapaTbl, MaTepuanbl M3 MCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMHHU

XuMu4eckuil 31eMeHT. AToM. SIipo aToma, U30TOMbl. DIIEKTPOHHA 000JI0UKa. DHEPreTH4YecKue
YPOBHH, TOAYpOBHHU. ATOMHbBIC opOuTanu, S-, P-, O- saeMeHTbl. OCOOCHHOCTH pacHpeaeIeHUs
AJIEKTPOHOB MO OpOUTaIsiIM B aroMax »JJIEMEHTOB TEPBBIX YETBIPEX TEPUOJOB. DJIEKTPOHHAS
KOH(HTypamus aTOMOB.

[lepnonnueckuii 3akoH u llepuogunyeckas cucrema xumuyeckux snemeHtoB [[. M. Menneneesa.
CBs3b nepuoanueckoro 3akoHa u Ilepuonnueckoi cuctemsl xumudeckux 3iaemeHToB . 1. MenneneeBa
C COBPEMEHHOW TEOpHel CTPOCHHS AaTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMSI CBOWMCTB XUMHUYECKHUX
9JIEMEHTOB M 00pa3yeMbIX MMM TMPOCTBHIX MU CJIOXKHBIX BEIIECTB MO TPYIIAaM W TEpHOJaM. 3HaYeHUE
MEePUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKasi CBsI3b. BUIbI XUMUYECKOW CBSI3U (KOBaJIGHTHAsI HEMOJSpHAS U
MOJISIpHAs, HWOHHAs, MeTajuinyeckas). MexaHu3mMbl 0Opa3oBaHMsI KOBAJEHTHOM XHUMHUYECKOW CBSI3U
(oOMEeHHBIN W JTOHOPHO-AKIENTOPHBIN). BomoponHas cBs3b. BameHTHOCTh. DIEKTPOOTPHUIIATEIILHOCTS.
Crenens okucneHus. MloHbl: KAaTHOHBI U AHUOHBI.

BemiecTtBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA.
Tunel KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCThH CBOMCTBA BEIIECTB OT THIA KPUCTAIUTMYECKON PEIIETKH.

[TousTne o0 pgucnepcHbIXx cucTemax. VICTHHHBIE W KOJUIOMIHBIE pacTBOpbBl. MaccoBass noiist
BEILIECTBA B PACTBOPE.

Knaccudukanus HeopraHudeckux coenuHeHuil. HoMeHkIaTypa HEOpPraHMYECKHUX BEIIECTB.
I'eneTndeckas cBsI3b HEOPraHUUECKHUX BEILIECTB, MPUHAUICKAIUX K PA3TUUHBIM KJIACCaAM.

Xumunyeckas peakius. Knaccudukanus XMMHYECKUX peakiil B HEOPraHMYECKOM U OpraHnyecKoit
XUMHUU. 3aKOH COXpaHEHHUs] MacChl BEIIECTB, 3aKOH COXPAHEHHS W TPEBpAIEHUS DJHEPTUU TpHU
XUMUYECKUX PEaKLUSX.

CKOpoOCTh peakiinu, €€ 3aBUCUMOCTh OT pa3inyHbIX (hakTopoB. OOpaTUMbIe peakiiuu. XUMHUYIECKOe
paBHOBecue. DaKTOPHI, BIUSIONIME HA COCTOSTHUE XUMHUYecKoro paBHoBecHs. [Tpunnmn Jle [llarenbe.

DnekTponuTHdeckas auccoruanusi. CuibHbBIC U clladbie 3IeKTponnuThl. Cpesla BOJHBIX PACTBOPOB
BEILECTB: KUCIAasl, HEUTpaabHas, IIeJI0YHasl.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOJbl M3YYCHHS BEIIECTB U HMX MPEBPAIICHHI: JEMOHCTpAIUs TaOIUI
«ITepuogmueckass cucrema xumuueckux osnemeHtoB J[. WM. MengeneeBay, wu3ydeHwe Mojelen
KPUCTATMYECKUX PEIIETOK, HAOIIOIEHUE U OMHCAHUE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB
(pasznmokeHuEe TEPOKCHAA BOJOpPOJAa B MPHUCYTCTBUU KaTanm3aTopa, OMPEICIICHHE CPEIbl PacTBOPOB
BEIIECTB C IIOMOIIbIO YHUBEPCAJIBHOTO MHIUKATOpPA, pEaklUWh HMOHHOTO OOMeHa), NpPOBEACHUE
MIPaKTHYeCKON paboThl «BrnusiHue pa3nuyHbix GakTOPOB Ha CKOPOCTh XUMUYECKOM PEaKIIumy.



PacuérHrle 3agayn.

Pacuétbl mo ypaBHEHUSM XHMHYECKHX pEaklIui, B TOM YHCIE TEPMOXMMHUYECKHUE pacCUEThI,
pacuéThl ¢ UCMOJIB30BAHNEM TOHSITHS «MAaccoBas OJIsl BEIIECTBAY.

Heopranuueckasi xumus

Hewmeramnsl. Ilonoxenune HemeraiuioB B lleproauyeckoi cucreMe XuMH4YeCKuX diaeMeHToB /1. M.
MenneneeBa U 0coOEHHOCTU cTpoeHusi aromoB. Du3nueckue CBOWCTBA HEMETAIOB. AJIIOTPONHUA
HEMeTaJUIoB (Ha MpuUMepe KUuciaopoaa, cepsl, hochopa u yrieposa).

XVUMUYECKUE CBOWCTBA BaXKHEUIINX HEMETAUIOB (TalOreHOB, Cepbl, a30Ta, Gocdopa, yriaepona u
KPEMHHUSI) U UX COCIMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJIOPOIHBIX COCAMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUM.

Meramibl. [lonoxenune meramioB B llepuogmueckoit cucreme xumuyeckux siemeHtos /I, M.
MenpeneeBa. OcoOEHHOCTH CTPOCHHMSI DIIEKTPOHHBIX 000JI0UEK aToMOB MeTayuioB. Ob0mue (usndeckue
cBoicTBa MeTa/IoB. CIlaBbl METAJJIOB. DIEKTPOXUMUUYECKHUH PsiJl HAMIPSHKEHUN METaJIOB.

XUMHYECKUE CBOMCTBA BaXXHEHIIUX METAJUIOB (HATPUH, KajduWil, KaJbIMH, MarHWW, aJFOMUHUH,
[UHK, XPOM, Kelle30, MEJlb) U UX COCIMHEHUIA.

OO6mme cocoObI moTydeHusI MeTaJUI0B. [IpuMeneHne MeTalIoB B OBITY M TEXHUKE.

DKCIepUMEHTAIbHBIE METOAbl WM3YUYEHHUs BEIIECTB W WX MPEBPALICHUN: H3YUYEHUE KOJUICKIIMU
«Mertampl U CIUIaBbl», 00pa3l0B HEMETAIJIOB, PEIICHHE SKCIEPUMEHTANbHBIX 3ajlad, HaOJI0JeHUE U
OMKCAaHUE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBUE THIIPOKCHAA aTIOMUHUS C
pacTBOpamMu KUCIOT M IIeJI0Yei, KaueCTBEHHBIC PEaKIIU Ha KATHOHBI METAJLIOB).

Pacuérnbie 3amaun.

Pacuétel Maccel BemecTBa Ui 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCe WU
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIMU BELIECTB, PACYETHl Macchl (00bEMA, KOTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xumMum B oOecmeueHUM OHKOJOTMUYECKOM, DHEPreTUYecKO M THINEeBON Oe30MacHOCTH,
pa3BUTUHU MeAUIUHBL. [IoHsATHE 0 HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIUM.

[IpencraBnenuss 006 OOMMX HAYYHBIX TPUHIUIAX TMPOMBIIUIEHHOTO TOJYYEHHUsI BaKHEUIINX
BEIIECTB.

YenoBeK B MHUpPE BEUIECTB W MaTEpHANOB: BAXXHEHIINE CTPOUTEIbHBIE MAaTepUalbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, Marepuaibl J[Uisl SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAJIbHBIC yI00PEHHS.

XuMusi ¥ 370pOBbE YEJIOBEKA: TMpaBWja HMCIOJIB30BaHUS JICKAPCTBEHHBIX MpEnaparoB, MpaBuia
0€30MMacHOT0 UCTOIH30BaHUS MPENapaToB OBITOBON XMMHUU B TTOBCETHEBHOM JKHU3HH.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MexxnpeaMETHBIX CBsI3€i pU U3ydeHnu oOuieil 1 Heopranudeckoi xumuu B 11 kiacce
OCYIIIECTBIISIETCSA Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHSATHH, TaK W TIOHSTHH,
SIBJISIFOLLMXCS] CACTEMHBIMU JIJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbIC TTOHITHSI: HAYYHBIN ()aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIH3, CHHTE3,
KJ1accu(uKanusi, MepuoAMIHOCTh, HAOIIOICHHE, SKCTIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, SBICHHE.

®dusmka: wmaTepusi, HHEPrus, Macca, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOT,
pPaO0aKTUBHOCTh, MOJIEKYJIa, SHEPTETHUYECKUI YPOBEHb, BEIIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHHE
BelecTBa, (GU3NYECKHE BETUYUHBI i IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI, BUTAMHHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.

TexHonmorus:: XUMHUYECKasi MPOMBIIUIEHHOCTb, METAJUIypIusi, MPOU3BOJACTBO CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3SHUCTBEHHOE IMPOU3BOJCTBO, MUIIEBAsl MPOMBIIUICHHOCT, (apMaleBTHYECKast
MPOMBIIIIEHHOCTh, MPOM3BOACTBO KOCMETHYECKHX IMpernapaToB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, AIEKTPOHHAS POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATbBI OCBOEHNA ITPOTPAMMBI 110 XUMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUS OOYYAIONIUMUCS MPOTPaMM
cpeaHero oOmero o0pa3oBaHHMs (JMYHOCTHBIM, METAaNpeIMETHBIM M IpeaMeTHbIM). HayuHo-
METOJUYECKOW OCHOBOHM ISl pa3pabOTKU IUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOrPaMM CpPETHEro
o011ero o0pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cootBeTcTBUM C CUCTCMHO-ACATCIBbHOCTHBIM IIOAXO0AO0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbLTATOB
OCBOCHMA TMpeaMeTa «XUMHs» Ha ypPOBHE CpPEIHEr0 OOIIEero oOpa3oBaHMs BBIIEICHBI CIEIYIONINE
COCTaBJISIOLIHE:

OCO3HAaHHE OOYyYaroIIMMUCA POCCUWCKONW TpaTaHCKOW HJIEHTHYHOCTHM — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJIM4YnC MOTHUBAIIUN K O6y‘-IeHI/IIO;

[[eJICHAIIPABICHHOE Pa3BUTHE BHYTPECHHHUX yOEKICHUN TMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH
U UICTOPUYECKUX TPAAUIINA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb U CIIOCOOHOCTh 00YYarOIINUXCsl PYKOBO/ICTBOBATHCS B CBOEH AESITEIbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, ITPUCYIIUMHU LIGJIOCTHOﬁ CHUCTEMEC XUMHUYECCKOI'O O6pa3OBaHI/I$I;

HAJIMYUE TPABOCO3HAHUS HKOJIOTUYECKON KYyJIbTYypbl M CIOCOOHOCTH CTaBUTh L€ U CTPOHTH
YKU3HEHHBIC IJIaHbI.

JIngHocTHEBIE PE3YIbTAaThl OCBOCHHA NPCIMETA «XHUMU» JOCTUTAaOTCA B CIUHCTBEC yqe6H0171 n
BOCHIUTATEIIHLHOMN ACATCIIBHOCTH B COOTBCTCTBHUH C I'YMAHHUCTUUCCKHMMHU, COLUOKYJIBTYPHBIMH, NYXOBHO-
HPAaBCTBCHHBIMHU LCHHOCTAMHU HW HJACaJTaMU pOCCHﬁCKOFO rpax1aHCKoro 06HICCTBa, IIPHUHATBIMU B
oOmiecTBe HOpPMaMHM W TpaBWJIaMU TOBEACHHUS, CIHOCOOCTBYIOLIMMH TpOIlecCaM CaMOTIO3HAHUSA,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYAIOIIHXCS.

JlugHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XHMHS» OTPaKaloT CHOPMUPOBAHHOCTH OMBITA
MMO3HABATEIILHON 1 HpaKTI/ILIGCKOI\/’I JACATCIIBHOCTHU 06yqafoumxcs[ o peajin3alu NPUHATBIX B 06HI€CTB€
LIEHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HaHUuA O6y‘~IaIOHII/IMI/IC$I CBOMX KOHCTUTYIIMOHHBIX ITpaB U 065[33HHOCTCI>'I, YBaXXCHUA K 3aKOHY U
MIPaBOMNIOPSAJIKY;

MPEJICTABICHUS O COIUATBHBIX HOPMaX M MpaBUIaX MEKIUYHOCTHBIX OTHOILIEHUH B KOJIIIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM MEATEIBHOCTH MPHU CO3/IaHUN YUEOHBIX MPOEKTOB, PEIICHUN
y‘I€6HBIX 1 ITO3HABATCJIbHBIX 3a1a4, BBIIIOJJHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHMS, JIOTUKY U apryMEHThl APYTUX MpU
aHaJIM3€e Pa3TUYHBIX BUJIOB YUEOHOU e TEIHHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

HNEHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTEUYECTBEHHOU XHUMHUH,

YBaXXCHUA K HIPOLHECCY TBOPYUECTBA B oOactu TCOpPHUHU H IPAKTUYCCKOrO MPHUMCHCHUSA XUMHH,
OCO3HAaHUS TOTO, YTO JOCTIIKEHHUS HAayKd €CTh Pe3yibTaT [IMTENbHBIX HAOMIOAEHUI, KPOMOTIUBBIX
IKCIIEPUMEHTAIBHBIX TTOMCKOB, TIOCTOSIHHOTO TPYAa YY€HBIX U IPAKTHKOB;

HHTEPCCAa W IO3HABATCIBbHBIX MOTHUBOB B IIOJIYUCHHH M IOCIICAYIOUIEM aHaJIu3e€ I/IH(l)OpMaHI/H/I (6]
MEPCAOBBIX JOCTHKCHUAX COBpeMeHHOﬁ OTE€YECTBEHHON XHUMUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallMH, CBS3aHHbIE C XHWMHUYECKUMH SIBICHUSIMH, U TMPUHUMATDH
OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICH HA MOPAJTbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

T'OTOBHOCTH OLICHUBAThH CcBOE MOBCACHHUC U MOCTYIIKU CBOUX TOBapI/IH_Ieﬁ C HOSI/ILII/II\/'I HPAaBCTBCHHBIX
1 MMPaBOBbBIX HOPM U OCO3HAHUC HOCJIG[[CTBPII’I 9THUX MMOCTYIIKOB,



4) popMupoBaHHS KYJbTYPbI 310POBbSI:

NOHMMaHMUA IIGHHOCTEH 370poBOro W  Oe3omacHOro obpa3a KH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUUYECKOMY 3/10POBbIO;

coOuIro/IeHHsI MpaBuJl O€30I1aCHOT0 OOpallleHUs! C BELIECTBAMU B OBITY, MIOBCEHEBHON XM3HU U B
TPYAOBOM AEATEIBbHOCTH;

NOHMMAaHMS IIEHHOCTU MPAaBUJ WHAMBUIYAIBHOTO M KOJUJICKTHBHOTO O€30MacHOTO IOBEICHUS B
CUTYalHUsX, yTPOXKAIOIIUX 310POBBIO U KU3HU JIIOEH;

OCO3HaHMsI ITOCIEACTBUI 1 HENPUATHUS BPEIHBIX IIPUBBIUEK (YIIOTPEOIEHUS aIKOI0JIsl, HAPKOTUKOB,
KypEHHUs);

5) TpyAOBOro BOCIMTAHUS:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIIE0BATEIbCKON J1€ATENbHOCTH, OOIECTBEHHO
II0JIE3HOM, TBOPYECKOH U IPYIMX BUJAX JCATECIBHOCTH;

YCTAaHOBKH Ha aKTHBHOE Y4acTHUE B PELLIEHUU MPAKTUYECKUX 3a/1a4 COLMAIbHON HAIPaBIEHHOCTH (B
paMKax CBOEro Kjiacca, LIKOJIbI);

UHTEpeca K MPAKTUUYECKOMY H3YyYEHHUIO Ipodeccuil pa3MyHOro poja, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBa)XXCHHUs K TPy, JIOJSM TPYyZla ¥ pe3yiabTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHIYaJbHONH TpaeKTOpuu oOpa3zoBaHus, Oymymieit
npodeccun W peanu3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMMHU, MHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) IK0JIOrH4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 1I€JIECO00PA3HOr0 OTHOUIEHMSI K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS JKU3HU
Ha 3eMiie;

HNOHUMaHMs TJ00AJBHOIO XapakTepa SKOJIOTMYECKMX IMpo0JieM, BIMSHUSA HSKOHOMHUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHON Cpebl;

OCO3HAaHHS HEOOXOJAMMOCTH HCHOJIb30BAaHUS JOCTHMKEHMM XHMHUU [UIsl PpEUIeHHs BOIPOCOB
PalMOHAIBHOTO IPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENpPUATHS IEHCTBUI, NPUHOCIIIMX BpEA OKpPYXKarolled NPUPOJHOW Cpele, YMEHMs
IPOTHO3UPOBATh HEONArONMPUSATHBIE 3KOJOIMYECKHE TIOCIEACTBUS MPEAIPUHUMAEMBIX AECUCTBUI U
IpeoTBpallaTh UXx;

HaJIU4Ms Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHHUS, YKOJIOTMYECKOM KyIbTYpBbI, ONbITA IE€ATEIbHOCTH
JKOJIOTMYECKOM  HAIllPaBJIEHHOCTH, YMEHHUS  PYKOBOJCTBOBATbCSI HMMH B  II03HABAaTEJIBHOM,
KOMMYHHUKAaTUBHOH M COLIMAIBbHOM MpaKTHKe, CIOCOOHOCTM M YMEHHUS AaKTHUBHO IPOTHUBOCTOSTH
UE0JI0ruH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOILIECTBEHHOM MPAKTUKH;

MOHMMAaHUA CHEIU(PUKNA XUMUU KaK HAyKH, OCO3HAaHUA €€ pojiu B (GOpMHUPOBAHUH PaAIlOHATBHOTO
HAyYHOTO MBIIIJIEHHUS, CO3JaHUH 1LIEJOCTHOTO MPEACTaBIEHUS 00 OKpY)KAIOIIeM MHUpPE KaK O €IMHCTBE
OPUPOBI M YeNOBEKa, B TMO3HAHUM NPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUM MPOoOJIeM COXpaHEHHS
IIPUPOIHOTO PABHOBECHS;

yOeXKIAEHHOCTH B 0COOOW 3HAYMMOCTM XHUMHUHU Il COBPEMEHHOM LMBWIM3AaLUU: B €€
T'YMaHHUCTHYECKOW HAIpPaBIEHHOCTU M Ba)KHOM pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepUalIbHON KYJIbTYpBI,
pelIeHnH TII00aIbHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOMH,
MUILEBOM M 3KOJIOTHYECKON Oe30MacHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIIEYeHNH YCIOBUN YCIIEIIHOTO
TpyJa 1 SKOJIOTHYeCKU KOM(OPTHOI JKM3HU KaXKJOr0 wieHa OOIIeCcTBa;

€CTECTBCHHO-HAYYHOU TPAMOTHOCTH: TOHMMAHHS CYIIHOCTU METOAOB IO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IMOJIydaeMble 3HAHUS JUISI aHaIM3a U OOBSICHEHHS
SBIICHUH OKPY’KaIOLIEr0 MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHHH, yMEHHUs JelaTh 0OOCHOBaHHBIC



3aKJIIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LENbIO MOJYYEHHUS JTOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIB30BaTh XUMHYECKHE 3HAHUS Ul peIleHHs npolieM B
pEaNbHBIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATEIILCKON e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPBHIBHOMY OOpa30BaHUIO U CaMOOOPA30BaHMIO, K AKTUBHOMY
HOJYYEHHIO HOBBIX 3HAHUH 10 XUMHH B COOTBETCTBHH C KH3HEHHBIMH NOTPEOHOCTIMH;

UHTEpeca K 0COOCHHOCTSIM TpYy/ia B pa3InUHBIX cepax MpodhecCHOHaNbHON 1eSTeTbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS y4eOHOro mpeaMmeTra «XHMHS» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHus BKIFOYAIOT:

3HaYUMbIe JUISI  (OPMUPOBAHUS  MHPOBO33PCHHS  OOYYAIONIMXCS  MEXIHCIHUILIMHAPHBIC
(MeXnpeaIMeTHbIC) OOIICHAYYHbIE IMOHSATHS, OTPAXAIOIIME IEIOCTHOCTh HAYYHOW KAapTHUHBI MHUpa U
crenuuKy METOAOB MO3HAHUS, HCIIOJIB3YeMbIX B €CTCCTBCHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHUS,
SIBJICHHE, TPOIIECC, CHCTEMa, HAYYHBIH (aKT, MPHHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
UCCIIeIOBaHKe, HAOIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YHUBEpCaJIbHBIC YyYeOHBIC JEHCTBUS (TIO3HABATCIbHBIC, KOMMYHUKATHUBHBIC, PETYISITHBHBIC),
obecnieunBaromue (opMupoBaHHe (YHKIIMOHATBLHOW TPAMOTHOCTH M COLHMAIBHOW KOMIICTCHIIUU
o0y4aromuxcs;

CIIOCOOHOCTH o0yJaroImuxcs HCIIOJIb30BaTh OCBOEHHBIE MEK TUCIIUILTMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHUBEPCATbHBIC Y4COHBIC NEHCTBUS B TO3HABATEIHLHOW M COLMATBHON
MIPAKTHKE.

MeranpeaqMeTHbie  pe3yJbTaThl  OTPAKAOT  OBJIAJICHUE  YHUBEPCAIBHBIMUA  y4eOHBIMHU
MO3HABATEIbLHBIMU, KOMMYHUKAaTUBHBIMH U PETYJISTUBHBIMH JIEHCTBUSMHU.

ORJiajieHHe YHHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEILHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENNLHO (JOPMYITUPOBATH U AKTYaTHU3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

OTIpEeeNATh EeNU AeITeNbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUH WX TOCTHIKEHUS, COOTHOCHUTH
pe3yNbTaThl JEATEIBHOCTH C TOCTaBICHHBIMU IEJISMU;

WCIIOJIb30BATh TP OCBOCHHUH 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACIATh XapaKTEPHbBIC
MPU3HAKW TIOHATUH W yCTaHABIMBATh WX B3aUMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIINE TOHATHUS JIJIS
00BSICHEHUS OTJENbHBIX (DaKTOB U SBJICHMIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH I KIaCCU(PUKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIyKTHUBHBIC, JCTyKTUBHBIC, IO AaHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH ¥ TIPOTHUBOpPEYHS] B pAcCMAaTPUBAEMBIX SBICHHSX, (OPMYIHpPOBATH BBIBOJBI H
3aKJIFOUYCHUS;

MPUMEHSTh B TPOIECCe MO3HAHUS, UCTIOIb3yeMbIe B XUMHH CHMBOJUYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATh MOJCIBHBIC MPEJICTABICHUS — XUMHYCCKHA 3HAK (CHMBOJI) DJIEMEHTAa, XHMHYCCKas
dbopMyIna, ypaBHEHHE XUMHUECKON PEaKINK — MPU PEIICHUU YUeOHBIX TTO3HABATENBHBIX U MPAKTHYECKUX
3a/1a4, MPUMEHITh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS I BBISIBICHHUS XapaKTEPHBIX MPU3HAKOB
M3y9aeMbIX BEIIECTB M XUMUYCCKHX PEAKIIHM.

2) 0a30BbBIE UCCJIEN0BATEIbCKHE TeHCTBYS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKITUiA;

dbopMyIIHMpoBaTh MENU W 3a/la4ll UCCIIEOBAHUS, HCIIOIH30BATh MOCTABICHHBIE U CAMOCTOSTEIHHO
c(hOpMYyJIMPOBAHHBIE BOMPOCH B KAadeCTBE HMHCTPYMEHTA ITO3HAHUS W OCHOBBI JUIS (DOPMHUpPOBAHUS
TUIIOTE3BI 110 IPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYXKICHHU;

BIQJICTh  HABBIKAMH  CAMOCTOSTEIBHOTO  IJIAHUPOBAHUS M  TMPOBEICHUS  yUYCHUYECKHUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHUS HAOIIOAaTh 3a XOJOM IIPOIecca, CaMOCTOSATEIHHO



IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMyIUpOBaTh 000OIIEHNS M BHIBOJIBI OTHOCHTEIBHO JTIOCTOBEPHOCTH
pe3yIbTaTOB MCCIEI0BAHNUS, COCTABIIATH 0OOCHOBAHHBIN OTUET O MpoJIeIaHHON paboTe;

nproOpeTaTh ONBIT YYEHUMYECKOW HCCIEN0BATEIbCKOW M MPOEKTHOM NEeATEIbHOCTH, HMPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pEIIEHUS IPAaKTUYECKUX 3a7ad,
NPUMEHEHHIO PA3JIMYHBIX METO/IOB MTO3HAHMS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B Pa3IMYHBIX HMCTOYHUKAX HH(OpManuu (Hay4dHO-NOMYyJIsSIpHAsl JIMTEpaTypa
XMMHUYECKOI'O COJIepKaHUsA, CIIpaBOYHbIE OCOOUs, pecypebl MHTepHeTa), aHaIu3upoBaTh UH(OPMALIHIO
pa3MyHBIX BUAOB U (OpM MPEIACTABICHHSA, KPUTHUECKH OLIEHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb;

(GopMyIMpOBaTH 3aIPOCHl M MPUMEHATh Pa3JIMYHbIe METOABI NIPHU MOUCKE U 0TOOpe MH(pOpPMAIHH,
HE0O0XOMMOM /715 BBIIIOJHEHUS YUeOHBIX 3a/1a4 ONpeAEIEHHOr0 TUIIa;

npuoOpeTaTb ONBIT  HCIOJB30BaHUS  MH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHH |
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANbHYIO (POpMY IpecTaBieHus nHpopMaluu (CXeMbl, TpapuKH,
JarpaMMbl, TaOJIULbL, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAY4HbIN S3bIK B KayecTBE CPEJCTBA MpH paboTe ¢ XUMHUYECKOM HHpopMarueii:
NPUMEHATh MEXKIpEeIMeTHbIe ((pu3nueckue W MaTeMaTH4ecKWe) 3HAKW H CHMBOJBI, (OPMYJIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJIATHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH el CTBUSIMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCY)XTaeMOH TEeMbl B XOJE€ JAUAIOra W/HWIN JUCKYCCHUH,
BBICKA3bIBaTh WJEH, (HOPMYIHPOBATH CBOM MPEUIOKEHUS OTHOCHTEIBHO BBITOJHEHHS TMPEIJIOKECHHOM
3aJa4u;

BBICTYNIaTh C MPE3eHTAlMed pPe3ylbTaTOB II03HABATEJIBHOW JEATENbHOCTH, IOJIyYEHHBIX
CaMOCTOSITENIFHO MJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBITIOJHEHWH XHMHYECKOTO JKCIIEPHMEHTA,
NPaKTUYECKON PabOTHI TT0 UCCIIEAOBAHUIO CBOWCTB M3YYaE€MBIX BEIIECTB, PEATH3ANN YICOHOTO MTPOSKTa
U (GOpMYIHPOBAThH BBIBOJBI IO pe3ybTaTaM MPOBEIEHHBIX MCCIEOBAHUI MYTEM COTTIaCOBAHUS MO3UIUI
B X0/1€ 00CYX/1eHUsI 1 0OMEHa MHEHHSIMH.

OsJiaieHne YHUBEPCAJIBLHBIMH PeryJissTUHBHBIMH el CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATH M OCYILIECTBIISATH CBOIO ITO3HABATEIBHYIO NESTEILHOCTD, ONPEIeIIss
e€ LenM M 3a7ayd, KOHTPOJUPOBaTb U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh IpeJlaraeMblii
QITOPUTM JEMCTBUN NpPU BBHINOJIHEHUM Y4YeOHBIX M MCCIEIOBATENbCKMX 3ajlad, BbIOMpaTh Haubolee
3¢ GeKTUBHBIN CMOCOO WX PEmIeHHs C YYETOM IMOJyYeHHs] HOBBIX 3HAHWN O BEMIECTBAX M XUMHUYECKHUX
PEaKIusIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CAaMOAHANIN3a U CAMOOIIEHKH.

MNPEAMETHBIE PE3YJIBTATHI

10 KJIACC

[IpeameTHbIE pe3ynabTaThl OCBOEHUS Kypca «OpraHuyeckas XuMush» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUNH O XUMHUYECKOHW COCTABISIIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIU XUMHUH B TTIO3HAHHUH SIBJICHUH MPUPOJIBI, B (DOPMUPOBAHUHN MBIIUICHUS U KYJbTYPbI
JUYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOHN Ui pelIeHHs MPaKTHUYECKUX 3ajad U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHON Cpesie;

BJIAJICHUE CHUCTEMOM XHWMHMYECKHX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIATAOLINAE MOHSATHS
(XMMUYECKHII ~ DJIEMEHT, aToM, DJeKTpOHHas 00o0JoYKa aToMa, MOJIEKyJa, BaJIEHTHOCTb,
AEKTPOOTPHUIIATENILHOCTh, XUMHUUYECKasi CBSI3b, CTPYKTYypHasi ¢opMmyina (pa3BEpHyTass U COKpalEHHas),
MOJIb, MOJIIpPHAsI Macca, MOJISIPHBIA OO0BEM, YTIEpOJHBIN CKeNeT, (PYHKIMOHATIbHAs TPYIIa, PaJuKal,



M30MEPHUSI, U30MEPBI, TOMOJIOTUYECKUHN PsiZl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOI U a30TCOAEpIKaIIHe
COEIMHEHUS, MOHOMED, IOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COECAUHEHMS); TEOPUHU U
3aKOHBI (TEOpHUSl CTPOCHHS OpraHMyeckmx BemecTB A. M. ByTiepoBa, 3akOH COXpaHEHHS MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKHI S3bIK XMMHH; MHUPOBO33PEHUYECKHE 3HAHUS, JIeXkKAllue B
OCHOBE OHUMAaHHS MPUYMHHOCTU U CHCTEMHOCTH XMMUYECKHX SBJICHHM, (PAKTOIOTUYECKHE CBEICHUS O
CBOWCTBAX, COCTaBe, MOJIYYCHUU U OE30MIACHOM HCIIOJIIb30BAHUHM BAKHEHIINX OPraHMYECKUX BELIECTB B
OBITY U MIPAKTHUYECKOMN JEATEIbHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHbIe IMPU3HAKU TMOHSATUH, YCTaHABIMBATh HX
B3alMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOLME IIOHATUS IPU OIMCAaHUM COCTaBa, CTPOECHMS U
MIPEBPALLCHUI OPraHUYECKUX COECIUHECHUM;

c(OpMUPOBAHHOCTh YMEHUW HCIOJB30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHOM) (GopMys OpraHMYEeCKHX BEIIECTB U
YPaBHEHUH XMMHMUYECKHUX PpEaKLMH, H3rOoTaBIMBAaTh MOJEIM MOJEKYJ OpPraHMYECKHUX BEIIECTB IS
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABINBAThH MIPUHAJICKHOCTh H3yUEHHBIX OPraHUYECKUX BEIIECTB
[0 UX COCTaBy U CTPOEHUIO K OMpe/IeIEHHOMY KJlaccy/Tpynie coequHeHui (YrieBoJopoibl, KUCIOPO U
a30TCOJEpIKAIINE COCIUHEHUS, BBICOKOMOJICKYJSIDHBIC COEAMHEHMs), JlaBaTh MM Ha3BaHUS IO
cucremarnueckord HomeHknarype (IUPAC), a Taxke MpPUBOIUTH TPUBHAIBHBIC HAa3BAaHUS OTIEIBHBIX
OpPraHMYeCKHUX BEIIECTB (ITHWJICH, NPONWIEH, aleTHICH, JTHICHIJIMKONb, TJHUIEpUH, (HEeHod,
dopMmanbaerua, aneTanbIerujl, MypaBbUHAas KHCIOTA, YKCYyCHas KHUCIIOTa, OJICMHOBAas KHCIIOTA,
CTeapuHOBAs KUCIIOTA, ITI0K03a, GPYyKTO3a, KpaxMal, [EeJUTi0103a, TIHIIHNH);

c(OpMUPOBAHHOCTh YMEHUS OINPEAEIATh BUAbl XUMUYECKOW CBA3M B OPraHUYECKUX COETUHEHHSIX
(oguHapHBIE U KpaTHbBIE);

c(OpPMUPOBAHHOCTh YMEHHS IPUMEHSTH MOJIOKEHUSI TEOPUH CTPOCHHS OPTraHMYECKUX BEIIECTB A.
M. bytnepoBa ans oObsSCHEHUS 3aBHUCHMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa M CTPOCHHUS; 3aKOH
COXpPaHEHHUS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaThb COCTaB, CTPOEHHE, (PU3MUECKHE M XUMHYECKHE
CBOWCTBA TUITMYHBIX NPEACTaBUTENEH pa3IMUHBIX KJIACCOB OPraHNYECKUX BEIECTB (METaH, 3TaH, STUJIEH,
NpONWJIEeH, aleTuieH, OyraaueH-1,3, mertunOyraaueH-1,3, OeH307, METaHOJ, 3TAaHOJ], ATUJIECHIJIMKOJIb,
[JIMLEPHUH, (PEHOIN, aleTalbJerusl, MypaBbUHas U YKCYyCHas KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJJI0s03a,
aMUHOYKCyCHasi KHCJIOTa), WJUIIOCTPUPOBATh TE€HETHUYECKYIO CBSI3b MEXJAYy HUMH ypaBHEHUSMU
COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIMH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX GOpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHMKH YIJIEBOJOPOJHOTO ChIpbs (HE(TH,
OPUPOJHBIM Ta3, yrojib), CIOCOOBI HMX MEpPepadOTKM M TNPAKTUYECKOE NPUMEHEHUE NPOAYKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh YMEHHMH TPOBOAUTH BBIUUCIEHUS IO XUMHUYECKHUM YpaBHEHUSM (Macchl,
00bEMa, KOJIMYECTBAa HMCXOJIHOTO BEUIECTBA WJIM IMPOAYKTAa PEaKIHMU MO H3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WJIM MIPOAYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh yMEHHUHW BJIAJIETh CUCTEMOW 3HAHWUH OO0 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCIOJb3YEMBIX B XMMHUHU TNPH W3YUYEHUHM BEIIECTB M XMMHUYECKUX SIBICHUH (HaOIIOeHue,
U3MEpEHUe, DSKCIIEPHUMEHT, MOJEIUPOBAHME), HCIOJIb30BaTh CHCTEMHBIE XMMHUYECKHE 3HaHUS JUIs
OPUHATHUS PpEHIEHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTyallUsiX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(OPMHPOBAHHOCTh yMEHHUH cOOJIOAaTh MpaBWia TOJb30BAHUS XUMHUYECKOM TMOCyaoll u
7a0opaTOpHBIM 000py/JOBaHMEM, a TakXKe MpaBWia OOpAaIIeHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIMOIHATh XUMHUUECKUI SKCIIEPUMEHT (TIpeBpalleHUs
OpPraHMYECKUX BEIIECTB IPU HArpeBaHWUM, MOJIyYEHHUE ATHJIEHA U U3yUYEHUE €r0 CBOWCTB, KAUYECTBEHHBIE
peaKIu OpraHMYeCKUX BEUIECTB, ACHATypalus OeNKOB NpH HArpeBaHUU, IBETHBIC PEAKIIMU OCIKOB) B
COOTBETCTBUU C MpaBUIaMH TEXHHKU O€30MacHOCTH MPHU OOpaIleHUH C BEUIECTBAMH U J1JaOOPaTOPHBIM



000pyI0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amucu ypaBHEHH
COOTBETCTBYIOIIUX pPeakuuii 1 HOpMyTUpOBaTh BEIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh ~ YMEHHM  KPUTHUECKH aHATU3UPOBATh XMMHUYECKYI0 HHpOpMmaiuio,
MOJTy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmanuu, UHTEpHET U ApyTux);

c(OPMHPOBAHHOCTh YMEHHH COOMIOATh MPaBUJIa HKOJOTHYECKU ILIEJIECO00pa3HOro MOBEICHHS B
OBITY U TPYAOBOM JIEATEIBLHOCTH B IIEJISIX COXPAHEHMSI CBOETrO 3J0pPOBbS M OKPYXKAIOIIEH MPUPOJTHOU
Cpelbl, OCO3HaBaTh OMACHOCTh BO3JCHCTBUS HA JKUBbIE OPTraHU3Mbl ONPENEIEHHBIX OPTraHUYECKUX
BellecTB, MoHuMas cwmbica mnokazarens [IJIK, moscHATh Ha mnpuMepax CrocoObl yMEHbBIICHUS U
IIPENOTBPALEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

JJIsA 06yan0H1ch;1 C OTpaHUYCHHBIMUA BO3MOXHOCTAMU 3JO0POBbA: YMCHHUC IIPUMCHATH 3HAHUSA 00
OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHHUS BEUIECTB U XMMHUUECKHX SIBJICHHUIA;

JUISL CJIETIBIX M CJIa0OBUAAIIMX OOYy4YalolUXCs: YMEHHUE HCIONb30BaTh pPeabeHO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiinst mist 3anucu XumMudeckux GopMy!I.

11 KUIIACC

[TpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYUYHOU
KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBICHUN IPUPOJIbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHONH T'PaMOTHOCTH, HEOOXOAMMOHN Uil pelIeHHs] MPaKTHUYECKUX 3ajad U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHCTEMOM XWUMHYECKHMX 3HAHUH, KOTOpPAas BKJIIOYAET: OCHOBOIIOJIATAIOIIME IOHATHUSA
(XMMHUYECKHUI 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JIEKTPOHHBIC OPOUTATI ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIIpHBIA O0BEM, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHHS, XMMHUYECKas CBS3b
(KoBaJIeHTHas, MOHHAsA, MeTaJNIN4yecKas, BOJOPOJHAs), KPUCTAIIIMUECKasi PEHIETKa, TUIBI XUMHYECKUX
peakuuii, pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOJIMTHI, AIIEKTPOJUTHYECKAs IUCCOLMALMS, OKUCINUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKON peakllii, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpUs
ANIEKTPOJUTUYECKON Jucconnaluu, nepuoanueckuii 3akon . M. MenneneeBa, 3aK0OH COXpaHEHHS] MACChI
BEIIIECTB, 3aKOH COXPAHEHUS U IMPEBPAIICHUs SHEPIHMM MPU XUMHUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUIN SI3bIK XUMHUH, MHPOBO33PDEHUYECKHE 3HAHMS, JIEKallMe B OCHOBE IOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTMUECKHUE CBEJIEHUS O CBOICTBAX, COCTaBe,
NOJlyYeHUH U O€30MaCHOM HCIIOJIb30BAHUM BAKHEWIIUX HEOPraHMYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOMN AESATEIbHOCTU YEJIOBEKA;

c(OpPMHUPOBAHHOCTh yYMEHUW BBISBIATh XapaKTepHbIe MPU3HAKH TMOHSATUHN, YCTaHABIMBATh HX
B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHS NPH ONMCAHUM HEOPTaHWYECKUX BELIECTB U MX
IIPEBPAILECHHI;

c(OPMHPOBAHHOCTh YMEHUH HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISI COCTaBJICHHS (OpMyI
BEIIECTB M YypaBHEHMH XUMMUYECKMX peaknuid, cucrematnueckyro Homenkinarypy (IUPAC) wu
TPUBHAJIbHBIE HAa3BaHUS OTAEIbHBIX HEOPraHUYECKUX BeIlecTB (YrapHbIil ra3, yrieKUCIbIi ra3, aMMuax,
raméHasi U3BecThb, HerauéHasi U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHE);

c(OPMHPOBAHHOCTh YMEHHMH OIpPENENsATh BaJCHTHOCTh U CTENEHb OKHUCICHHUS XUMHUECKUX
9JIEMEHTOB B COCIMHEHMSIX DPAa3JIMYHOTO COCTaBa, BMJ XMMHUYECKOM CBS3M (KOBAJIEHTHAas, WOHHasi,
MeTaJlJIN4ecKasi, BOJOPO/IHAsA) B COEIMHEHUSAX, TUIl KPUCTAIIIMYECKONW PEeIIETKH KOHKPETHOTO BEIIeCcTBa
(aTromMHasi, MOJEKyJsipHas, WOHHAs, MeTaJUIMuecKas), XapakTep cpeAbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COEANHEHNN;

c(OPMHPOBAHHOCTh YMEHUH YyCTaHABIUBATh NMPHUHAIEKHOCTh HEOPTaHWYECKUX BEIECTB MO HX
COCTaBy K OINpeAeNéHHOMY KIIacCy/TpyIile COeAMHEHUN (IIPOCThIe BEIIECTBA — METAJUIbl U HEMETaJllbl,
OKCH/Ibl, OCHOBaHMsI, KUCIOTHI, aM(pOTEpHBIE TUIPOKCUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH PACKpPBIBATh CMBICHT mepuoandeckoro 3akoHa [[. M. MenneneeBa u
JIEMOHCTPHPOBATDH €r0 CUCTEMATU3UPYIOLTYI0, OOBbSICHUTEIbHYIO U IIPOTHOCTHYECKYIO (DYHKITUH;



c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh DSJCKTPOHHOE CTPOCHUE AaTOMOB XUMHUYECKUX
anemeHToB 1—4 mnepuonoB Ilepumonuueckoid cucrembl xumudeckux snemeHTtoB J[. WM. MeHnneneesa,
VICTIOJIB3YSl TOHSTUSL «S-, P-, O-DIEKTPOHHBIC OpPOUTAIM», «IHEPreTHUECKUE YPOBHH», OOBSCHATH
3aKOHOMEPHOCTH H3MEHEHHs CBOMCTB XUMHUYECKMX JJIEMEHTOB M HMX COCIMHEHUN IO IEpUOAaM U
rpymnmnam [Iepuoandeckoii cuctemMsl XuMU4eCcKux 3j1eMeHToB /1. 1. Menneneesa;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHCHIBaTh) OOIIME XHUMHYECKHE CBOHCTBA
HEOPraHUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHME TI'C€HETHUYECKOM CBS3U
MEXJly HEOPraHMYECKHMMH BEIIECTBAMH C IIOMOLIBI0 YPaBHEHHH COOTBETCTBYIOIIMX XUMHUYECKHX
peakuum;

c(OPMHUPOBAHHOCTh YMEHUS KIACCU(PHUIUPOBATH XMMUYECKHE PEAKIHH TI0 PA3IMYHBIM IPU3HAKaM
(uMcy M CcOCTaBy pearupyroluX BeEUIeCTB, TEIIOBOMY 3((eKTy peakluu, U3MEHEHHUIO CTeleHel
OKHCJICHHSI 3JIEMEHTOB, 0OpPaTUMOCTH PEAKLIUH, YYaCTHIO KaTaJau3aTopa);

c(OPMHPOBAHHOCTh YMEHUH COCTAaBJIATh YpPAaBHEHHs PEaKIUil pa3IHYHBIX THIIOB, IOJHBIE WU
COKpalEHHbIE YPaBHEHUS PEaKLMi MOHHOIO OOMEHA, YUMTHIBAsl YCJOBHS, NPU KOTOPBIX 3TU pEaKLUU
UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHUI NPOBOAMTH PEAKLMHU, MOATBEP)KIAIONIME KAueCTBEHHBIM COCTaB
pa3IM4YHBIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH OINBITHBIM IIYyTEM HMOHBI, MPUCYTCTBYIOIIHE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PacKpbIBaTh CYLIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
HOCPEICTBOM COCTABIICHUS 3JEKTPOHHOrO OajlaHCca ITUX peaKiuii;

c(OPMHUPOBAHHOCTh yYMEHUH OOBSCHATh 3aBUCHUMOCTb CKOPOCTH XHUMMUYECKOW pEakLHuu OT
pa3nuuHbIX (PAKTOPOB; XapaKTEp CMEILEHUS XUMHUYECKOTO PaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO
BozaeiicTeus (npuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapakTepU30BaTh XHMHUYECKHE IPOLECCHI, JIeKallUue B OCHOBE
IPOMBIIIJICHHOTO TOJXY4YE€HUS! CEpHOW KHMCIOThI, aMMHaKa, a TakkKe C(POPMUPOBAHHOCTH NPE/ICTaBICHUM
00 00X HAayYHBIX IPUHLUIIAX U HKOJIOTHYECKUX MPpoOIeMax XUMUUYECKOT0 MMPOU3BOICTBA;

c¢(OpMHUPOBAHHOCTh YMEHUI IPOBOAUTH BHIYMCIECHUS C UCIIOIb30BAaHUEM MOHITHS «MaccoBast 10J1s
BEIIIECTBA B paCTBOPE», OOBEMHBIX OTHOILEHHUH Ta30B MPU XUMHUECKUX PEaKIUsIX, MAacChl BEIIECTBA UM
00BbEMa Ta3oB M0 M3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce WIM 00BEMY OJHOTO W3 y4YacTBYIOIIMX B
peakuuu BEIIECTB, TEIIOBOro 3(QeKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BELIECTB,
IIPEBPALLCHHS U COXPAHEHUS YJHEPTUU;

c(OPMHPOBAHHOCTh yMEHHUH cOOJIOAaTh MpaBWia TOJIb30BAHUSA XUMHUYECKOW TMocyaoil u
7a00opaTOpHBIM 000py/lOBaHMEM, a TakXKe IMpaBuwia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHITH XUMUYECKHUM SKCIIEPUMEHT (pa3iiokKeHHe
IEPOKCUZA BOAOPOJA B IMPUCYTCTBUM KaTaau3aTopa, OIPENEICHHE Cpelbl pacTBOPOB BELIECTB C
MOMOIIIBI0 YHUBEPCABHOTO WHAMKATOpPA, BIMSHUE DPA3IUYHBIX (DAKTOPOB Ha CKOPOCTh XHMHYECKOM
peakuuu, peakiiMi HOHHOTO 0OMeHa, Ka4yeCTBEHHbIE peaklIMU Ha cylb(dar-, KapOoHaT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHUS, pellleHHe 3KCIEepUMEHTANbHBIX 3aja4 o TemaMm «Metamibs» u «Hemeranasi») B
COOTBETCTBUM C IMPAaBUJIAMHM TEXHHKH O€30MAaCHOCTH NpU OOpallleHHH C BEIIeCTBAaMH U J1a00OpaTOpHBIM
000pyI0BaHUEM, MPEICTABIATh PE3YIbTaThl XUMHUYECKOT0 HKCIEpUMEHTa B (hopMe 3amucu ypaBHEHH
COOTBETCTBYIOIIMX peakluii U GopMyJIMPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh ~ YMEHHM  KPUTHUECKH AaHAIU3UPOBAaThb XMMHUYECKYI0 HH(pOpMaluio,
M0JIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CPEICTBA MACCOBOM KOMMYHUKaLnU, IHTEepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHH COOMIOIaTh MPaBUJIa HKOJOTHUECKU 11E€JIeCO00pa3HOro MOBEICHHS B
OBITY M TPYJOBOM NEATENHHOCTH B LIETSX COXPAHEHUS CBOETO 3J0POBBS U OKpYXarolled MpupogHOn
Cpelbl, OCO3HABaTh ONACHOCTH BO3JCHCTBHS HA JKUBBIC OPraHU3MbI ONPEICIEHHBIX BEIIECTB, IIOHUMAs
cmbicn mokazatens IIJIK, mosicHATP Ha mpumepax cHocoObl YMEHBIICHHS W MPEJOTBPALICHHUS HX
BpPEIHOI0 BO3JECHUCTBUS Ha OPraHU3M YEIIOBEKA,



JUTSE OOYYArOIIUXCSl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS: YMEHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METO/aX MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHHIA;

JUISL CJIETIBIX M CJIA0OBUAAIIMX OOYy4YalolIUXCs: YMEHHUE MHCIONb30BaTh pPeIbe(HO-TOUCUHYIO
cucreMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJTACC OYHOI'O OBYYEHMAI.

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrposbnsie IIpakrnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
IIpenmer oprannueckoit xumun. Teopus
pedl p ? https://myschool.edu.ru/
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 3
M. bytieposa
Hroro no pazneny 3
Pa3nea 2. Yraesoaopoasl
https://myschool.edu.ru/
2.1 [IpenenbHbIE YTI€BOAOPOABI — aJKAHBI 2
59 HenpenenbHble yrieBoJOpO/bl: aJIKEHBI, 5 1 https://myschool.edu.ru/
' aIIKaJMeHbl, aTKHHBI
https://myschool.edu.ru/
2.3 ApoMaTu4ecKue yriieBoAOpPOIbI 2
24 [TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB U 3 1 https://myschool.edu.ru/
' ux nepepaboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepxamue oprannyeckue coeIuHeHust
https://myschool.edu.ru/
3.1 Crupter. @enon 3
3.2 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 1 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

CrnoxHble 3¢upbl

https://myschool.edu.ru/

3.3 YrieBoasl 3
Hroro no pazneny 13
Pa3nen 4. A3oTconepikaiiue OpraHu4ecKue coeJuHeHHs
https://myschool.edu.ru/
4.1 AwmuHBL. AMUHOKACIIOTEL. belku 3
Hroro mo pazneny 3
Pa3zgea S. BbicokoMoJIeKyIsIpHBIE COeINHEHUS
https://myschool.edu.ru
5.1 [Inactmaccel. Kayuyku. Bonokna 2 e :
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KITACC OYHOI'O OBYYEHMUA.

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (ungposbie)
Ne ii/mm Konrpoubusie IIpakTHueckue
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
P PHOA https://myschool.edu.ru/
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB /1. 1. Meneneena
12 Crpoenue BemecTBa. MHOrooOpasue 4 https://myschool.edu.ru/
' BEIIECTB
https://myschool.edu.ru/
1.3 XHUMHYECKUE PEAKIIUN 6 1 1
Hroro mo pazneny 13
Pa3nea 2. Heoprannyeckasi xumust
https://myschool.edu.ru/
2.1 Mertamibt 6 1
https://myschool.edu.ru/
2.2 HewmeTamisr 9 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHUICCKUAX ’ https://myschool.edu.ru/
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. XumMus u ;Ku3Hb
https://myschool.edu.ru/
3.1 XuMus ¥ 5KU3Hb 4 1



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Hroro no pazneny

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3
TEMATHUYECKOE INTAHUPOBAHHUE
10 KJIACC OYHO-3A0OYHOE OBYYEHHUE
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/m P Konrpoabnubie IIpakTuyeckue (upp )
NPOrpaMMblI Bcero o0Opa3oBaTe/IbHBIE
padoThI padoThI
pecypchl
Pa3nes 1.Teoperudyeckue 0CHOBBI OPraHU4eCKOM XUMUH
IIpenmer oprannueckoit xumun. Teopust
1.1 CTPOEHMS OPTaHNYECKUX COEIUHEHUN A. 3 https://m.edsoo.ru
M. byrneposa
Hroro mo pazueny 3
Paspnen 2.Yriesoaopoanbl
2.1 [IpenensHBIE YTIIEBOIOPOIBI — ATKAHBI 2 https://m.edsoo.ru
59 HenpenenbHble yriieBoJOpOIbI: AJIKEHBI, 7 1 https://m.edso0o.ru
QJIKaTUCHBI, AJIKUHBI
2.3 ApoMaTH4YecKHe yriIeBOA0POIbI 2 https://m.edsoo.ru
54 [IpupoaHble HICTOYHHUKH YIIIEBOAOPOJOB U 3 1 htps://m.edso0o.ru

uX nepepadoTka



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Hroro no pazneny 14

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 1 1

11 KIIACC OYHO-3AOYHOE OBYYEHHUE

Pa3nen 1.Kuciopoacoaep:kamue opraHudecKue coeTnHeHnst

3.1 Cruptel. DeHou 3 https://m.edsoo.ru
Anpnerunsl. KapOoHOBEIE KHCIOTEL.
3.2 AACTHA P 6 1 https://m.edsoo.ru
CrnoxHuble 3¢upbl
3.3 YrieBoanl 3 https://m.edsoo.ru
Hroro no pazgeny 12
Pa3nen 2.A30Tcoaep:kaiine opraHudecKue coeTnHeHn s
4.1 AMUHBL. AMUHOKHUCIIOTEL. belkn 3 https://m.edsoo.ru

Hroro mo pazmeny 3

Pazgen 3.BbIcOKOMOJIEKYJISIPHBIE COEIMHEHUS

5.1 [Tnactmaccnl. Kayuyku. Bonokna 2 1 https://m.edsoo.ru

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 17 1 1



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

12 KJIACC OYHO-3A0OYHOE OBYYEHHUE

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabsnsie IIpakTnyeckue
NporpamMMbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1.TeopeTnyeckneoCHOBLIXMMHUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [leproauueckas CHCTEMa XUMHUYECKHUX 3 https://m.edsoo.ru
anemenToB . 1. Menaeneera
Ctpoenue BeniecTsa. MHOrooopasue
1.2 P B p 4 https://m.edsoo.ru
BEIIECTB
1.3 XHUMHUYECKUE PEAKIIHH 6 1 1 https://m.edsoo.ru
Hroro mo pazmeny 13
Pa3nen 2.Heoprannueckasixumusi
2.1 Mertassl 1 https://m.edsoo.ru
2.2 Hemeramisl 1 1 https://m.edsoo.ru
CBsI3b HEOPTaHNYECKUX U OPTraHNYECKUX
2.3 p p 2 https://m.edsoo.ru
BEIIECTB
Hroro no pazneny 17
Pa3zgen 3.XumMus ¥ :XKU3HbL
3.1 XUMUS U )KU3HD 4 1 https://m.edsoo.ru
Hroro no pazneny 4



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3
TEMATUYECKOE INTAHUPOBAHUE no UYIIL.
10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer opraHn4eckoi XUMHH. TeoPI/Is[ https://lesson.edu.ru/04/10
11 CTPOEHHS OpraHUYecKuX coeuHeHui A. M. 2
byrtneposa
HWroro no pazneny 2
Pa3nes 2.YrieBoaopoabl
https://lesson.edu.ru/04/10
2.1 [IpenenbHBICYTIEBOAOPOABI — AJTKAHBI 1
59 HenpenenbHble yriaeBoJOPO/IbI: AIKEHBI, 1 1 https://lesson.edu.ru/04/10
' QJIKaTUCHBI, AJIKUHBI
https://lesson.edu.ru/04/10
2.3 ApoMaTn4ecKue yriieBoa0pOIbl 2
24 [TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB U 1 https://lesson.edu.ru/04/10

uX rnepepadoTka



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Hroro no pazneny

Paznen 3.Kucinopoacoaeprxamue opranHm4yecKkuecoeau

HCHUSA

https://lesson.edu.ru/04/10

3.1 Cnuptsl. ®enon 1
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 3 https://lesson.edu.ru/04/10
' Cnoxubie 3GupbI
https://lesson.edu.ru/04/10
3.3 VYriaeBoasl 2 os:// [04/
Hroro mo pazneny 6
Paznen 4.A30Tconeprkaniue oprannveckruecoeIunHeHu st
https://lesson.edu.ru/04/10
4.1 AMHUHBI. AMUHOKHUCIIOTHL. belkn 1
Hroro no pazneny 1
Paspnen S.BbicokoMoOJIeKy I pHbIE COeIHHEHUS
https://lesson.edu.ru/04/10
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 = /04
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHoBaHHe pa3esioB U TeM nudpoBbIie
Ne ii/mm P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pazgen 1.Teopernueckue 0CHOBBI XUMUM
Crpoenne atoMoB. [leproqudecKkuii 3aKkoH https://lesson.edu.ru/04/10
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 1
anemenToB /1. 1. Meneneena
12 Crpoenue BemecTBa. MHOrooOpasue 3 https://lesson.edu.ru/04/10
' BEILECTB
https://lesson.edu.ru/04/10
1.3 XUMHYECKUE PEAKIIUN 3 1
Hroro no pazneny 7
Pa3nen 2.Heoprannueckasixumusi
https://lesson.edu.ru/04/10
2.1 Mertamibt 3 1 ps:// 104/
https://lesson.edu.ru/04/10
2.2 HewmeTamisr 4 1 ps:// [04/
53 CBsI3b HEOPTAHUYECKUX U OPTAaHUICCKUAX 1 https://lesson.edu.ru/04/10
' BEILIECTB
Hroro mo pazneny 8
Pa3nea 3.XumMus u ;Ku3Hb
https://lesson.edu.ru/04/10
3.1 XuMus 1 )KU3Hb 2 1



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Uroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17









