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NNOACHUTEJIbBHAS 3AIINCKA

[lporpamMa 10 XMMHHM Ha YpOBHE CpefHero obOmero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe denepanpbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O06 o6pa3oBanuu B Poccuiickoi
Oenepanuny, TpeOOBaHUNA K pe3ysbTaTaM OCBOEHHs (enepanbHO  00pa30BaTENbHON POTPAMMEI
cpennero obmiero odpazoanusi (POII COO), npencraBieHHbIX B denepanbHOM TrocynapCTBEHHOM
oOpaszoBatenbHOoM cTanaapre COO, ¢ yuérom Konnenuuu npenoaaBanusi yueOHoOro npeamera «XuMus»
B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoit denepanuu, peann3yonux OCHOBHbIE 00pa3oBaTelbHbIE
IIPOrpaMMbl, 1 OCHOBHBIX NOJI0kKeHUH «CTpaTeruu pa3Butus BocrnutaHus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 roga» (Pacnopsikenue [IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OINpEAeNeHUI0 O0Iled crpaTeruu
00y4YeHHsI, BOCIIUTAHHS U PA3BUTHUs 00yUarOIUXCS CPEeACTBAaMU yueOHoro npeamera «Xumus» i 10-11
KJIacCOB Ha 0a30BOM YpOBHE COCTaBWJIM KOHIentyaidbHbie mojoxkenus DOIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH II€JTICH, COIEp)KaHUs, pe3yabTaToB OOy4deHHs U TPeOOBAHUU K YPOBHIO
MOJTOTOBKU BBIMTYCKHUKOB.

XuMuyeckoe 00pazoBaHue, MOJTy4aeMOe BBIMTYCKHHKaMH 00I111e00pa30BaTeIbHON OpraHu3alui,
SBIISIETCS HEOTHEMIIEMOM YacThi0 UX 00pa3oBaHHOCTU. OHO CIYXHUT 3aBEPUIAIOIIMM ATAOM peaTU3aliu
Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIUX LEJOCTHOM cucreme
XUMHYECKOro 00pa3oBaHWsA. DTHU ILIEHHOCTH KAacalOTCSl IMO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMUPOBAHUS
MHUPOBO33pEHHUSI U OOLIEH KyJIbTyphl YEJIOBEKA, a TaKXkKe SKOJOTMYECKHM OOOCHOBAHHOTO OTHOILUEHUS K
CBOEMY 37I0POBBIO M MPHUPOAHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOydaroOIIUMXCs Ha
YPOBHE CpeaHEero oOmero oO0pa3oBaHMs CPEICTBAMH YY€OHOTO mHpeaMera «XHUMUs», COJACpXKaHHe U
MOCTPOCHHUE KOTOPOTO OIpe/eieHbl B MPOrpaMMe MO XUMHUHU C y4ETOM cClelu(UKH HAYKH XUMHH, €€
3HAUEHUS B TIO3HAHWUU MPUPOIBI U B MATCPUATBHON KU3HU OOIIECTBA, @ TAKXKE C yU4ETOM OOIIUX IENIeH
MPUHIIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro o0miero oOpa3oBaHHs B
Poccuiickoit @enepanuu.

XuMHUS Kak JJIEMEHT CHCTEMBl €CTeCTBEHHBIX HAyK WIpacT OCOOyI pOJIb B COBPEMEHHOM
MUBUJIM3AI[MN, B CO3JaHUM HOBOM 0a3bl MaTepuanbHOM KynbTyphl. OHa BHOCHUT CBOM BKIaa B
dbopMHpOBaHKUE PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, B CO3JaHUE IIEJIOCTHOTO MPEICTaBICHUS 00
OKpY’KaroIlleM MUPE KaK O €IMHCTBE MPHUPOJBI U YelIOBeKa, KOTOpoe GOpMUPYETCS B XUMUHU Ha OCHOBE
MOHUMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYKAIOMIEro MHPA, OCO3HAHUS B3AaMMOCBSI3H MEXAY CTPOCHUEM
BEIIIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMH O0JIACTSIMH MPUMEHEHHUSI.

TecHO B3aMMOJENCTBYS C IPYTUMH €CTECTBEHHBIMU HAayKaMHU, XUMUs CTajla HEOThbEMIIEMON YacCThIO
MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO TPyJAa M U3HU Ka)XJ0ro ujeHa oOuiecTa.
CoBpeMeHHass XMMMS KaK HayKa CO3MJATelbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBjieHa Ha
pelieHre ria00anbHbIX MPOOJEM yCTONYMBOIO pPa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, SHEPreTUUECKOH,
IUILEBOM, FKOJIOTMUECKONW OE30MaCHOCTH U OXPaHbI 370POBBSI.

B cooTBercTBUM ¢ OOIMIMMU LEISIMHU U TMPUHLUIIAMHU CpEeIHEro oOIiero oOpa3oBaHus COJEpKaHUE
npenmeta «Xumus» (10—11 kmaccsl, 6a30BbIif ypOBEHb U3yUYEHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYTBTYPHYIO TIOJATOTOBKY OOYYaIOMIUXCsl, HEOOXOUMYIO MM JUIsl BRIPAOOTKH MHUPOBO33PEHUYECKHUX
OpPUEHTHUPOB, YCIEUTHOTO BKIIOYEHHS B JKU3Hb COIMyMa, MPOJOJIKEHHs OOpa3oBaHHs B Pa3IMYHBIX
00J1aCTAX, HE CBA3AaHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBnsitomiuMu  TipeiMeTa «XUMUS» SBISIOTCA 0a30Bble Kypchl — «OpraHuyeckass XUMUS» U
«O01as 1 HeOpraHuveckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOI HayKH: CHCT€Ma 3HAHUI [0 HEOPraHUYECKON XMMHHU (C BKIIOYEHHEM 3HAHUHN U3 oOLIe XUMUN)
U opraHudeckod xumuu. DOpMUPOBAHHE JAHHOW CHCTEMbl 3HAHMW TpU M3YYEHUU [pPEAMETa
o0ecreunBaeT BO3MOXHOCTh PACCMOTPEHHUSI BCEr0 MHOroo0pa3us BEIECTB Ha OCHOBE OOIIMX MOHSTUM,
3aKOHOB U TEOPHUIl XUMUH.



CtpykTrypa coaepkanus KypcoB — «Opranudeckast XxuMusi» u «O0111as 1 HeopraHudeckasi XUuMHUs»
chopMHpoBaHa B INporpamMMme IO XMMHHM Ha OCHOBE CHUCTEMHOTO IOAXOJa K H3YYEHHIO Y4eOHOro
MaTepuaia U OO0yCJOBJIEHa MCTOPUYECKH OOOCHOBAaHHBIM DAa3BUTHUEM 3HAHMA Ha OMNPENeIEHHBIX
TEOPETUYECKUX YpPOBHsX. Tak, B Kypce OpraHMYeCKON XMMHUM BEILECTBA pAacCMaTPUBAIOTCS HA YPOBHE
KJIACCHYECKON TEOPUU CTPOCHMSI OPTaHUYECKUX COEAMHEHUM, a TaKKe Ha YPOBHE CTEPEOXHMUYECKUX U
AJIEKTPOHHBIX MPEACTABIEHUN O CTpOeHMM BellecTB. CBeleHuss 00 M3ydyaeMbIX B Kypce BELIECTBAX
JAIOTCSl B Pa3BUTUU — OT YIJIEBOJOPOJOB 0 CIOXHBIX OMOJOrMYECKH aKTUBHBIX COeAMHEHUH. B kypce
OpPraHMYeCKON XUMHM TOJY4aloT pa3BUTHE C(HOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs NEepPBOHAYAIIbHBIE MPEJCTABICHUS O XMMHUYECKON CBS3M, KJIACCU(PUKAIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMHUYECKOI peakluu.

[Tox HOBBIM YIJIOM 3pEHUS B MpeaMeTe «XUMHs» 0a30BOT0 YPOBHS pacCMaTPUBACTCS M3YUCHHBIH
Ha ypOBHE OCHOBHOT'O 00ILEro 00pa3oBaHUsI TEOPETUUCCKUI MaTepuai U (HaKTOJIOTUYCCKUE CBEICHHS O
BEIIIECTBAX M XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOpraHUuecKas XHMHUSI»
00YyYaloNIMMCsI TIPEAOCTABISCTCS BO3MOXKHOCTH OCO3HATh 3HAYCHUE MEPUOJMYECKOTO 3aKOHA C
OOIIETEOPETUICCKUX M METOMOJOTMYCCKAX MO3MIUHA, TIy0Xe TOHITh HCTOPHYECKOS H3MCHEHHE
(GYHKIHI 3TOTO 3aKOHA — OT 0000MIAIOIIEH 10 OOBSICHSIONICH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaKHEHMIIMX BEIIECTBAX, HUX COCTABE, CTPOCHUM, CBOWCTBAaxX H
IPUMEHEHNU, & TaKXE O XHUMUYECKUX pEaKLUUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTAX IPOTEKaHUs
nomnonssercd B Kypcax 10 u 11 kiaccoB aneMeHTaMu CoepaHusl, UMEIOLUMU KYJIbTYpPOJOTHYECKUN U
IOPUKIAJAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHUMAaHMIO B3aMMOCBS3M XUMHHU C JPYTUMHU
HayKaMM, pacKpblBalOT €€ poyib B II03HABATEJIbHOM M NPAKTHUUYECKON JESTENbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCHHMTAHHUIO YBA)KEHHUS K IpOLECCY TBOpYECTBA B 00JaCTH TEOPUU M NPAKTUUYECKUX
IPUIOKEHUH XUMUHU, TOMOTalOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBbIX
npo0iemMax, CBSA3aHHBIX C XMUMMEH, KPUTHYECKH OCMBICIMBATh MH(OPMALUMI0 U NPUMEHATh €€ Ul
NOTIOJIHEHUSI 3HAHUM, pelIeHNs MHTEUIEKTYaJIbHBIX U 3KCIEPUMEHTAIbHBIX UCCIIEI0BaTEIbCKUX 3a1a4. B
LEJIOM CoJiepKaHue ydeOHOro mnpeaMera «XHMHUS» JAHHOTO YPOBHS H3YyY€HHs OPUEHTHPOBAHO Ha
dbopMupoBaHHE y OOYYAIOIIMXCS MHPOBO33PEHYCCKONW OCHOBBI JIJIi TOHUMaHUs (PUIOCOPCKUX HJICH,
TaKUX KaK: MaTepuajbHOE €IMHCTBO HEOPraHMYECKOr0 W OPraHWYEeCKOro MHpa, O0O0YCIIOBIEHHOCTh
CBOICTB BEILIECTB UX COCTABOM U CTPOEHHUEM, [IO3HABAEMOCTh IPUPOAHBIX SABJICHUN MyTEM IKCIIEPUMEHTA
U pelIeHUs] MPOTUBOPEUUI MeXy HOBBIMH (DaKTaMU M TEOPETUYECKHMH IPEANOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHU B PELIEHUHM 3KOJIOTMYECKHX MpoOjeM, a Takxke MpoliemM cOepekeHUs 3HEepreTUYecKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUI U MaTEpPUAIIOB.

B rmulane pemeHus 3ajad BOCHMTAHUS, Pa3BUTHS U COLUAIN3ALUU OOYYAIOUIMXCS MPUHSTHIE
IporpaMMoM 10 XHMMHM IIOAXOAbl K ONPENEICHUI0 COIEpXKAaHUSA M IOCTPOCHUs IpeaMmera
pelycMaTpuBaoT (HOpMHUPOBAHHE YHUBEPCAJIbHBIX y4eOHBIX NEHCTBHUI, MMeIUX 0a30Boe 3HAUYEHUE
JUIS Pa3NIMYHBIX BUJIOB JESATEIBHOCTH: pPeLIeHHs mpobieM, MOUCKa, aHaliu3a 1 00paboTku nHpopMaluy,
HEOOXOIUMBIX JJIi MNpPUOOPETEeHUs OIbITa MPAKTUYECKOM U HCCIIEI0BATENIbCKON JEsITeNbHOCTH,
3aHUMAIOLLEN Ba)KHOE MECTO B [IO3HAHUU XUMUMU.

B mpakTuke mpenomaBaHHs XMMHUU KaK Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHHs, TaK U Ha
YpOBHE cpeaHero olmiero oOpa3oBaHUs, MPHU ONPEAEIIEHUU COAEpKATEIbHOM XapaKTEpUCTUKH Lesen
U3y4YeHUs1 MpeaMeTa HamnpaBlICHHMEM NEPBOCTENEHHOM 3HAYMMOCTH TPAAUIUOHHO MPU3HAETCS
dbopMHpOBaHNE OCHOB XMMHUYECKOW HAYKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKON
JIEATEIbHOCTH YEJIOBEKa U KaK OJHOTO M3 KOMIOHEHTOB MHPOBOM KyJIbTypbl. C METOAMYECKON TOYKHU
3pEeHUs TAKOM MOAXO/] K ONPEICTICHUIO LIeJIel U3YYeHUS TPEIMETA SIBISETCS BIIOJHE ONPABIAHHBIM.

CormacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IIEJIAMH H3YYCHHS TpeaMeTa «XHUMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ABISIOTCS:

(I)OpMI/IpOBaHI/IC CHCTEMBl XMMHYECKMX 3HAHHUM KaK BaKHEHIIEH COCTaBHSIIOH_Ief/'I CCTCCTBCHHO-Hay‘{HOﬁ
KapTUHBI MHpa, B OCHOBC KOTOpOfI JIC)KAT KIIKOYCBBIC TIOHATHA, (bYHﬂaMeHTa.]'H)HBIe 3aKOHBI U TCOPHUU



XUMHHM, OCBOEHHE S3blKa HAayKd, YCBOCHHE U IIOHMMaHHE CYIIHOCTH JAOCTYMHBIX OOOOUIeHH
MHUPOBO33PEHYECKOr0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEN UX pa3BUTHS U CTAHOBIICHUS;
dbopMupoBaHHE M Pa3BUTUE MPEACTABICHUI O HAyYHBIX METOJAX IO3HAHUS BEIIECTB M XUMHUYECKUX
peaxiuii, HeOOXOIUMBIX Ul TPUOOPETEHUSI YMEHHI OPUEHTUPOBATHCSI B MUPE BEIIECTB M XMMHUUYECKHX
SBJICHHUM, IMEIOLIUX MECTO B IIPUPOJIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;

pa3BUTHE YMEHHI U CITIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOEHUEM U O0BICHEHHEM XMMUYECKOTO
9KCIIEPUMEHTA, COOIIOACHUEM MTPaBUI 0€30IacHOr0 00pallleHus C BEIIeCTBAMHU.

Hapsiny ¢ ostum, comepkaTenbHash XapaKTepUCTHKA LeNed M 3ahad W3ydeHHs IIpenMera B
nporpaMMme MO XMMHH YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBHHM C HOBBIMH INIPHOPUTETAMH B
cuctemMe cpeaHero oOmiero obOpazoBanus. CerojHss B MPENOJaBaHUM XHMHUU B OOJBIIEH CTETICHH
OTHAETCAd TPENNOYTEHHE NPAKTUYECKOW KOMIIOHEHTE COJep)KaHUs OOy4deHUs, OPHEHTHPOBAHHOW Ha
HOJTrOTOBKY BBITYCKHUKA 00IIe00pa3oBaTeIbHON OpraHW3alyy, BIAJACIOUIero He HaOOpoM 3HaHUi, a
(YHKIIMOHATIBHOW I'PAaMOTHOCTBIO, TO €CTh CHOCO0AMU M YMEHHSMH AaKTUBHOTO IIOJyYEHUS 3HAHUU U
IMPUMCHCHUA UX B peaHBHOﬁ JKU3HU OJId PCUIICHUS IMTPAKTUYCCKUX 3a1a4.

B cBs13u ¢ 3TUM IIpU U3yueHUU IpeaMeTa « XUMUs» TOMUHUPYIOIIEE 3HaU€HUE IPUOOPETAIOT TaKue
LEJIU U 33744, KaK:

aaarTanusa 06yqa10u1nxc;1 K YCIOBUSAM OUHAMHWYHO Ppa3BUBAOOICTOCA MHpPaA, (1)OpMI/IpOBaHI/Ie
HWHTCJUICKTYAJIbHO pa3BHTOﬁ JIMYHOCTH, TOTOBOM K caM006pa30BaHmo, COTPYAHUUICCTBY,
CaMOCTOATCIIbBHOMY IIPUHATUIO TPAMOTHBIX pGIHeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYyallUAX, CBA3AHHBIX
C BCHICCTBAMU U UX ITPUMCHCHUCM

(bOpMI/IpOBaHI/Ie y 06y11a10111plxc;1 KIIFOUCBBIX HAaBBIKOB (K.]HO‘IGBBIX KOMHGTGHHHﬁ), HUMCIOIIIUX
YHUBCPCAJIbHOC 3HAYCHUC JIA pa3JIMYHBbIX BUJIOB ACATCIBbHOCTH: PCIICHUA HpO6JIeM, IIOMCKa, aHa/Iu3a "
O6pa6OTKI/I I/IH(i)OpMaI_II/II/I, H606XOI[I/IMBIX JI HpI/IO6peTeHI/I${ OIlbITa ACATCIIBHOCTH, KOTOpAasd 3aHUMACT
BaXXHOC MCCTO B IIO3HAHHHM XHMHH, a TAKXKC TJId OLUCHKHU C IMO3UIINI AKOJIOTHYECKOM 0e30macHOCTH
XapaKkTepa BIUAHUS BCHICCTB U XUMUYCCKUX ITPOLIECCOB Ha OPraHNU3M YCJIOBCKa U ITPUPOAHYIO CPCY,

pa3sBUTHE IIO3HABATENIHBIX MHTEPECOB, MHTEIEKTyalbHBIX M TBOPYECKHX CIIOCOOHOCTEH
00yyarouuxcs: CHOCOOHOCTH CaMOCTOSATENBHO NMPUOOPETaTh HOBBIE 3HAHUS IO XUMHUHU B COOTBETCTBUU C
KHU3HEHHBIMU MOTPEOHOCTAMH, UCIOJIb30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH IS TTOMCKa
U aHaJin3a yueOHOU U Hay4HO-TIOMYJISIPHOM MHPOpMaLlMM XUMUYECKOTO COJIEp/KaHus;

dbopMHpOBaHHE U pa3BUTHE y OOYYAIONIUXCS AacCCOLMATUBHOTO U JIOTMUECKOTO MBIILUICHHUS,
HaOJIOaTEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, MPHU
MJIAHUPOBAHUM U MPOBEJCHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIHTAHHE y OOYyYarOmMXCcs yOeXIEHHOCTH B T'YMaHHCTUYECKOW HAMpPaBIEHHOCTH XUMUH, €&
BOXHOW pOJIM B PEHICHUHU TI00ATBHBIX MPOOJIEM PAIMOHAIBHOTO MPUPOIOIONH30BAHUS, TOTMOTHEHUS
SHEPreTUYEeCKHX PECYpCOB U COXPAHEHUS TMPUPOJHOTO pPABHOBECHUS, OCO3HAHHUS HEOOXOJWMOCTH
OEpEKHOTO OTHOIIECHHUS K MPHUPOJIE U CBOEMY 3/I0POBBIO, & TaKKE MPHUOOPETEHUS OIbITA HUCIIOIH30BAHUS
MOJYYECHHBIX 3HAHUW JUISI NPUHATHS TPAMOTHBIX PELICHUM B CHUTYAlUAX, CBA3AHHBIX C XMUMHUUYECKUMH
SIBJICHUSIMU.

B y4ueObHOM mmmaHe cpemHero oOmero oOpa3oBaHUs MPEaMET «XHUMHS» 0a30BOTO YPOBHS BXOJWT B
COCTaB MpeaMeTHOM 00macTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHI».

OO01ee 4MCIO YacoB, OTBEACHHBIX IS M3y4eHUS XUMHUU, HA 0a30BOM YpOBHE CpPEIHEro OOIIero
oOpa3oBanus, coctapisieT 68 yacos: B 10 ximacce — 34 vaca (1 gac B Henemo), B 11 kmacce — 34 gaca (1
4ac B HEJEIIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

OPITAHUYECKASA XUMUA
TeopernyecKkre OCHOBbI OPraHU4YeCcKOM XUMHHU

IIpeamer  OpraHMYeCKOM  XUMHH: €€  BO3HMKHOBEHHME,  pa3BUTUE U  3HAYCHUE
B IIOJYyYEHUH HOBBIX BEIIECTB W MaTrepuayloB. Teopus CTPOEHUS OPraHUYECKUX COCIUHEHUN A.
M. BytnepoBa, e€ ocHOBHBIE moJIokeHHsI. CTPyKTypHbIE (POPMYIIBI OPraHMYECKUX BeIecTB. [ 'oMoorus,
n30Mepus. XUMUYECKasi CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPAaTHBIE CBSI3H.

[IpencraBiaenne o KiaccU(UKAMU OPraHUYECKHUX BemlecTB. HoMeHKnaTtypa OpraHu4ecKux
COEMHEHUH (cucTeMaTHyecKkas) U TPHUBHAJIbHBbIC HA3BAHUS BaKHEHIIMX IPEICTaBUTENIEH KIIacCOB
OpPraHMYECKUX BEILECTB.

OKCIIepUMEHTAIbHBIC METOIbl M3YICHHUS BEIISCTB U WX IPEBPAIICHUN : 03HAKOMJICHHE ¢ 00pa3iaMu
OpPraHMYECKUX BEIIECTB M MaTepualaMd Ha WX OCHOBE, MOJEITUPOBAHUE MOJIEKYJT OpraHMYeCKHX
BEIIIECTB, HAOIIOJCHUE W OMNHCAaHUE JACMOHCTPALMOHHBIX OMNBITOB IO MPEBPANICHUIO OPraHUYECKHX
BEIIECTB [IPU HarpeBaHuH (IUIaBlIeHUE, OOYTIIMBAHHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHH psii. MeTaH U 3TaH — NPOCTEUIINE MIPEICTABUTENH
QJIKAHOB: (PU3MUYECKHE U XUMHMUYECKHE CBOWCTBA (pEakLMU 3aMEIICHUs M TOPEHUs), HaXOXKICHHE B
IIPUPOJE, MOJyUYEHNUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHME, T'OMOJIOTMYECKHUH psiA. OTUIEH M MPONUIEH — MPOCTEUIINe
OpPEJCTaBUTENIM  QJIKEHOB: (U3MYECKHEe U XHUMHUYECKHE CBOWCTBA (peakUMM THIAPUPOBAHUS,
raJIoreHUPOBAHMUS, THIPATAllUU, OKUCIIEHUS U TIOJIMMEPHU3AlINN ), TIOJyYeHHE U TPUMEHEHHUE.

Ankanuensl: OytanueH-1,3 u MetunOyragueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKUE CBOWCTBA
(peakuus nonuMepusanun). [lomyuyenne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psA. ALETUIIEH — MNPOCTEHIIMM
IpEeJCTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHE, (U3MUECKHE U XUMHUYECKHE CBOWCTBA (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apenbl. beHson: cocraB, cTpoeHHE, (U3MYECKHE U XHMHUYECKHE CBONCTBAa (peakuuu
TaJIOTeHUPOBAHUS U HUTPOBAHUSA), TIOJTyUYeHHE U IPUMEHEHHE. T01y01: cocmas, cmpoeHue, usuieckue u
Xumuyeckue — ceoucmea  (peakyuu — 2al02eHUPOBAHUSL U HUMPOBAHUSL), nonyuenue  u
npumeneHnue. TOKCUYHOCTh apeHOB. ['eHeTHuecKas CBsA3b MEXAY YII€BOAOPOAAMH, MPUHAIIEKAIIUMH K
Pa3IMYHBIM KJIaCcCaM.

[TpupoaHble UICTOYHUKH YTIIEBOAOPOIOB. [IpupoaHslii ra3 u nonytHele HedTaHble ra3bl. HepTh u
e€ mnpoucxoxiaenue. CrnocoObl mnepepaboTkM He(THU: TEeperoHka, KpPEeKUHI (TePMHUYECKUH,
KaTanuTHaeckuil), nuponus. [IpoaykTsl nepepaboTku HedTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBII yrosb U MpOyKTHI €ro nepepadoTKu.

OKCcIIepUMEHTAJIbHBIC METOABI M3YUCHNS BEIIECTB M MX IPEBPAIICHHI . 03HAKOMJICHHE C o6pa3uaMH
j1acTtMacc, KaydykOB U PC3HUHBI, KOJUJICKIIUU «He(bTB» )51 ((yFOJIB>>, MOZACIIMPOBAHUC MOJICKYII
YIrJII€BOAOPOAOB M T'aJIOFCHOIIPOM3BOAHEBIX, IMPOBEACHUC IPaKTHICCKON Da6OTI)II IMOJIYUCHHE J3TUJICHA U
HU3YUCHHUC €TO CBOMCTB.




Pacuéryple 3aga4u.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOTO
BEIIECTBA WJIM MPOJYKTa PEaKIMH IO HU3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJIHOTO M3 HMCXOJHBIX
BEILECTB WUJIU MIPOYKTOB PEAKIIUN).

Kuciaopoacoaep:kamme opranndeckue coelMHeHUs

[TpenenpHBIE OJHOATOMHBIC CIHPTHL. METaHON W ITAHON: CTpPOeHUE, (PU3MYECKHEe U XUMUYCCKUE
CBOMcTBa (peakuMu C AaKTUBHBIMH MeETaJJIJaMH, TajJOr€HOBOJOPOJIaMHU, TOpPEHHE), MPUMEHEHHE.
Bopopoaneie cBsI3M MEXAy MOJEKYJaMH CIOUPTOB. J[eiCTBME METaHOJIa M 3TaHOJIAa HAa OPraHu3M
YEJI0BEeKa.

MHOroaToOMHBIE CHHUPTHI. DTHICHIIMKOIb U TIUIEPUH: CTPOEHHE, (U3NYECKHEe U XUMHUYECKHE
CBOMCTBa (B3aUMOJEWCTBUE CO WLIEJOYHBIMU METAJUIaMH, KAaueCTBEHHAs peakiis Ha MHOTOaTOMHBbIE
cnupthl). JlelicTBUE HAa OpraHu3M uenoBeka. [IpuMeHeHne rimnepyHa u STUIICHTJIMKOJISL.

@DeHosI: CTpOeHHE MOJEKYJbl, (hU3MYECKHEe M XHUMHYECKHE CBOWCTBA. TOKCHYHOCTH (eHoIa.
[Tpumenenue penona.

Anpaeruapl U kemouwvl. DopManbIeru, aneTanbJAeTul: CTpPOSHUE, (PU3NYECKHE U XUMUYECKHE
CBOICTBa (peaKkIMy OKUCIECHUS M BOCCTAHOBIICHUS, KAUECTBEHHBIE PEaKIIMH), MOIYYeHUE U IPUMEHEHUE.

OnHOOCHOBHBIE Npe/iebHbIe KApPOOHOBBIE KUCIOTHl. MypaBbUHAs U YKCYCHAs! KUCIIOTBI: CTPOCHHUE,
¢u3nveckne U XMMUYECKHE CBOWCTBA (CBOICTBA, O0IIME Ui Kilacca KHUCIIOT, peakius dTepudukaimm),
nojgyuyeHue M InpumeHeHue. (CreapuHOBas W OJEHMHOBAs KHUCIOTHl KaK IPEACTAaBUTENM BBICIINX
KapOOHOBBIX KUCIIOT. MBlIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHE.

Crnoxnble 3(QUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['Maponu3 ciioxHBIX 3¢upoB. JXKXupsl
['upponus xxupoB. [Ipumenenue xupos. buosornueckas poib )KUPOB.

VYraeBoasl: cocTaB, KiaccHu(uKalusg YriaeBOJOB (MOHO-, JAWM- W MoJucaxapuisl). [moko3a —
OPOCTEHIINKA MOHOCaXapHl: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HMUECKue U XMMHUYECKHE CBONCTBA
(B3aumoneiictBue ¢ rungpokcunom menu(ll), oxucnenne ammuadHbIM pacTBOpoM okcuia cepedpa(l),
BOCCTaHOBJIEHHE, OpO’KEHHE TJIIOKO3bl), HAXOXAEHUE B MpPHUPOJE, NMPUMEHEHUE, OUOIorudecKas poJb.
dotocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3bI.

KanMaJ'I U OCJUII0JI03a KaK HOPUPOAHBIC IMMOJIMMEPHI. CTpOGHI/IC KpaxMajla MW LEJII0JO3bI.
du3znyecKkrue U XMMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/I?», KauCCTBCHHAA pCaKIUA C I/IO)IOM).

OKcliepUMeHTaIbHbIE METO/1bl M3YUECHHUS BEIIECTB U X NPEBPAIllCHUi: TPOBeJeHNHE, HaOI0IeH!Ee U
OMUCAHUEC JCMOHCTPALIMOHHBIX OIIBITOB: TOPCHHUEC CIIMPTOB, KAYCCTBCHHBIC PCAKIMKM OAHOATOMHBIX
cnupToB (OKHCIeHHe TaHona okcugoM Menu(1l)), MHOroaToMHBIX CIUPTOB (B3aUMOIeHCTBHE TIUIIEpUHA
¢ runpokcunom wmeau(ll)), ampaerngoB (OKHMCIEHHME aMMHAauyHBIM pacTBOpoM okcuaa cepedpa(l) u
runpokcuaoM meau(ll), B3ammoneiicTBue Kpaxmana C HOJOM), HMPOBEACHUE MPAKTUYECKOW pabOTHI:
CBOICTBAa PacTBOpPa YKCYCHOM KHCIIOTHI.

PacuértHble 3a1a4mn.

Breraucnenuss mo YpaBHCHHIO XHUMHYECKOMN pcaknuuu (MaCCLI, O6’béMa, KOJIHMYECTBA HCXOJHOI'O
BCIIECTBA WM MPOAYKTA PCaKIUH IO H3BECCTHBIM MAcCCE, 06’BéMy, KOJIMYCCTBY OJHOI'0 M3 HUCXOIHBIX
BCIICCTB HUJIU MMPOAYKTOB peaKL[I/II/I).

A30Tcozlep>1<amne OpTraHU4YC€CKUC COCIUHCHUS.



AMUHOKHCIOTBI Kak aM(QOTEpHble OpraHMYecKue coequHeHus. Dusnueckue M XUMUYECKHE
CBOMCTBa aMHHOKHUCJIOT (Ha IIpUMepe TauiuHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTuabt.

Benku xak mpupoaHbIE BEICOKOMOJICKYIISIPHBIC cOequHEHUs. [lepBuyHas, BTOpUYHAS W TPETUYHAS
CTpyKTypa 0enKoB. XUMUYECKHE CBOMCTBA OEIKOB: TUAPOIIH3, JCHATYpAIlMs, KAYeCTBCHHBIC PEaKIIuu Ha
O€eJIKU.

:‘)KCHGDI/IMCHTEIHBHBIC METOJAbI M3YVYUCHUS BCIICCTB M HX HDGBDaH_IeHI/If/'Ii Ha6J'II-OI[eHI/Ie Hn OIIMCAaHHC
ACMOHCTPAMOHHBIX OIIBITOB: ACHATYpallud OCIIKOB IIpHU Harp€BaHru, OIBCTHBIC PCAKIINU OCIIKOB.

BLICOKOMOJ’IeKy.]'IﬂpHLIe COCIMHCHHUHA

OCHOBHBIE TTOHSITUSI XUMUU BBICOKOMOJICKYJISIPHBIX COSIMHEHUN: MOHOMED, MOJUMED, CTPYKTYPHOE
3BE€HO, CTENEeHb MOJHUMEpPHU3AlMU, CpPeaHsAs MOoJeKynspHas wmacca. OCHOBHBIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN — IMOJIMMEPHU3ALUs U ITOJIMKOHICHCALIHS.

OKcIIepUMEHTAJIbHBIC METOAEI M3YUCHNS BEIIECTB M MX IPEBPAIICHHI . 03HAKOMJICHHE C 06p8.3]_IaMI/I
MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, Kay4YKOB.

MexnopeaIMeTHBIE CBA3H.

Peanuzanmss MexXnpeAMETHBIX CBsSI3ed IpU H3y4yeHUH opranuueckod xumuu B 10 kmacce
OCYIIECTBIISIETCS Yepe3 HCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHATHH,
ABJISAIOIIMXCS CUCTEMHBIMU JUISl OTAEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT O LIUKJIA.

OO01mue ecTecTBEHHO-HAy4YHbIC MOHSITHS: SBJICHHE, HAy4yHbId (DakT, TUIOTE3a, 3aKOH, TEOPHUS,
aHaJM3, CHWHTE3, Kilaccu(UKaIys, TEePUOJNIHOCTh, HAOIIOJIEHUE, W3MEPEHHEe, JKCIICPUMEHT,
MOJICJIMPOBAHUE.

Odusnka: Marepusi, JHEpPrus, macca, aToM, JJIEKTPOH, MOJEKyNa, IHEPreTUYECKUl YpOBEHB,
BEIIECTBO, TEJO, O00BEM, arperaTHOE COCTOSIHHE BellecTBa, (M3MUECKHWE BENIWYMHBI M E€IMHHUIIBI UX

U3MEPEHUSL.

buonorust: knerka, opraHu3M, Ouocdepa, OOMEH BELIECTB B OpraHusMme, (PoTocuHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€NKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

FGOFpa(bI/I}II MHHCEPAJIbI, TOPHBIC TIOPOJbI, ITIOJIC3HBIC NCKOIIACMBIC, TOIIJINBO, PECYPCHI.
TexHomorus: MOUILEBbIE IMPOAYKTBI, OCHOBBI PAlUOHAJIIBHOTO IIUTAHUA, MOKOIHE CpPCIACTBA,

JICKAPCTBCHHBIC MW KOCMCTHYCCKUC IMIPCIIapaTbl, MaTCpHAJIbl N3 HUCKYCCTBCHHBIX W CHHTCTHYCCKUX
BOJIOKOH.

11 KUIIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA
Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4eckuit sneMeHT. AToM. Sapo aroma, M30TOMBI. DNEKTPOHHAST 000JI0YKa. DHEPreTuIecKre
YPOBHH, TOAYPOBHH. ATOMHBIE oOpOuTamu, s-, P-, d- sgementsl. OCOOEHHOCTH pacrpeaeIeHus



JJIEKTPOHOB MO OpOHMTamsIM B aTOMax »JJIEMEHTOB TEPBBIX UETHIPEX TEPHOAOB. IEKTPOHHASL
KOH(UTypanus aTOMOB.

Ilepnonnueckuil 3axkoH u Ilepuonnueckas cucrema xumuyeckux snemeHTos . 1. Mengeneesa.
CBs3p nepuoanyeckoro 3akoHa u [lepuoauueckoii cucreMbl XuMuueckux aiaemeHToB . M. Menneneesa
C COBpPEMEHHOH Teopuel CTpOEHHsS AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX
3JIEMEHTOB W 00pa3yeMbIX MMH IPOCTHIX M CIOKHBIX BEIIECTB MO TPyNIaM M TepuojaM. 3HaueHUe
HEPUOINYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BemiecTBa. XUMUYecKasi CBSA3b. Buabl XMMHUUECKON CBSI3U (KOBaJIGHTHAs! HEMOJIApHAs U
MOJISIpHAs, HMOHHAs, MeTajuinyeckas). MexaHu3mbl 0Opa30BaHMs KOBAJIGHTHOM XUMHUYECKOW CBSI3U
(0OMEHHBI M JOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BaleHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. MIoHbl: KAaTHOHBI M AHUOHBI.

BeniectBa MOJIEKYJIIDHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTABA BEILIECTBA.
THUIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAININYECKON PEILIETKH.

[TonsiTne 0 nUcHepcHBIX cucTeMax. VICTUHHBIE U KOJIJIOUIHBIE PAacTBOPHI. MaccoBasi 10151 BEIIECTBa
B pacTBOpE.

KHaCCH(bHKaHHH HCOPTraHUYCCKUX COGHHHeHHﬁ. HOMGHKJ'IaTypa HCOPraHUYCCKHUX BCIICCTB.
I'enermueckas cBA3b HCOPTraHNYCCKUX BCIICCTB, MNPUHAAJIC)KAIINX K Pa3JIMYHBIM KJIaCCaM.

Xumnueckast peakuus. Knaccudukanus XMMHYECKUX PEaKkIfii B HEOPraHMUECKOW M OpPraHHYECKON
XUMHUHM. 3aKOH COXpPaHEHMsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS W IPEBPALICHUS DSHEPruu IpHu
XUMHYECKHUX PEAKLMSIX.

CKopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3inyHbIX (akTopoB. OOpaTHMble peakui. XUMHUYECKOe
paBHOBecHe. DaKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMUYECKOT0 paBHoBecus. [Ipunnun Jle [llarense.

OnexTponuTHueckas auccouuanys. CuipHbe U ci1adble IeKTpoiIuThl. Cpeaa BOAHBIX PacTBOPOB
BEIIIECTB: KUCIIasi, HEUTpaibHas, IeJI0YHasl.

OKHCIUTEIIBFHO-BOCCTAaHOBUTEIBHBIC peaKkuu.

OKCIEepUMEHTAIbHBIE METOJbl W3YYEHMs] BEIIECTB M MX MPEBPALICHUH: AEMOHCTpalus TaOiuil
«Ilepnonnueckass cucrema xumuueckux odnemeHtoB [JI. WM. MenneneeBa», u3ydeHHE MOJENEH
KPUCTAJITMYECKUX PELETOK, HaOJtoieHNe
U OINKCAaHHE JIEMOHCTPALMOHHBIX M JIa0OPAaTOPHBIX OIBITOB (pa3joXeHHe MEepPOKCHAAa BOAOPOAA B
IPUCYTCTBUM KaTaau3aTropa, ONpPEIENCHHE CPebl PAcTBOPOB BEHIECTB C IOMOIIbI YHUBEPCAIBHOTO
UH/IMKaTOpa, PeaklMd MOHHOro OOMEHa), MPOBEAECHUE MpaKTHYeCKOW paboThl «BiMsHHE pa3aHyuHBIX
($akTOpOB Ha CKOPOCTh XUMHUECKOH pEeaKIIUN».

PacuérHbie 3aga4u.

PacuéTel 10 ypaBHEHUSIM XMMHUYECKHUX PEAKLIUNA, B TOM YHCIIE TEPMOXUMHYECKUE PACUETHI, PACUETHI
C MCIIOJIb30BAaHUEM ITOHATHS «MaCCOBast 10JIA BEIECTBAY.

Heopranuveckasi xumust
Hemeramnbl. Tlonoxenne HemetamioB B llepumogumueckoil cucreMe XMMHYECKHX 3JIEMEHTOB JI.

W. MenneneeBa u 0coOeHHOCTH CTpoeHHsS aToMoB. (Du3MUeckre CBOWCTBA HEMETAIIOB. AJIOTPOIHS
HEMeTaJUIOB (Ha MpUMeEpe KUcaopoaa, cepsl, hochopa u yrieponaa).



XWMHYECKUE CBOWCTBA BaKHEUITUX HEMETA/UIOB (TaJOTreHOB, cephl, a3oTa, (hocdopa, yriaepona u
KPEMHHUS) U UX COEAMHEHUN (OKCHIOB, KUCIIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COEIUHEHUH).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. Ilonoxxkenne MetammoB B Ilepuoguueckoil cucremMe XUMHUYECKUX HJIEMEHTOB /.
W. MenneneeBa. OCOOCHHOCTH CTPOCHHUS JJIEKTPOHHBIX 00O0Jouek aTtomMoB MeTtamioB. OOriue
dbusndeckue cBoiicTBa MeTauioB. CIUTaBbl METAIIIOB. DJIEKTPOXUMUYECKHUM Pl HAIIPSHKEHUH METAJIOB.

XWMHYECKUE CBOMCTBA BAKHEWUIINX META/UIOB (HATPHWH, Kajdui, KajablUd, MarHuii, aJlOMUHUH,
LIUHK, XPOM, K€JI€30, MEJIb) U UX COCTUHEHUHN.

O61me cocoObI moTyyeHust MeTayuIoB. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCIIEpUMEHTAJIbHBIC METOJbl M3VYCHHS BEIISCTB M MX IIPEBPAICHUM: HN3YUCHUEC KOJUICKIUU
«MeTamisl 1 CILJIaBbI», 06p213]_IOB HCMCTAJJIOB, PCIICHUC SKCICPUMCHTAJIBHBIX 3aJady, Ha6HIOIIeHI/Ie n
OIMUCAHUE ACMOHCTpPALlMOHHBIX H na6opaT0prlx OIIBITOB (BSaHMOHCﬁCTBHC TUAPOKCHIA AaJIFOMHUHHA C
pacTBOpaMu KHUCJIOT U HICJIO‘ICfI, KauCCTBCHHBIC PCAKIIMN HAa KaTUOHDbI MCTaJIJIOB).

PacuérHble 3a1a4u.

Pacuérpl Macchl BemecTBa WM 00bEMA Ta30B MO0 U3BECTHOMY KOJHMUYECTBY BEIIECTBA, MAcCe HIIU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEILECTB, pacy€Thl Macchl (00BbEMa, KOJIMUECTBA BEIIECTBA)
NPOJIYKTOB PEAKIIUHU, €CIIH OJIHO U3 BEIIECTB MMEET IPUMECH.

XuMHA U KH3Hb

Ponp xumMun B o0ecrneyeHHH BKOHOFHQCCKOﬁ, 3HepFeTquCKOﬁ n HHIHSBOﬁ 6630HaCHOCTI/I,
Pa3BUTHU MCOAUINHEI. IlonsiTue o HAaYYHBIX MCTOAAX MMO3HAHU BCIICCTB U XUMHUYCCKUX peaKI_II/Iﬁ.

HpeI[CTaBJ'IeHI/I}I 00 O6IJ_II/IX HAaYYHBIX IIPUHIOUIIAX [MIPOMBINUJICHHOTO IIOJYUCHUSA BaXXHEUIITUX
BC€IICCTB.

YenoBek B MHUpE BEIIECTB M MarTepUalOB: BAXKHEWIIME CTPOUTENIBHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, Marepuanbl Ui DJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCKUe U MUHEpaIbHbIE y10OpEHHUSI.

XvMHS U 3/I0pOBbE 4YEJIOBEKa: IpaBHJIa UCIOJIb30BaHUS JIEKAPCTBEHHBIX IpernapaToB, MpaBUiia
0e301acHOro UCIIOJIb30BaHUS IpenapaToB ObITOBOM XUMHA

B IIOBCEIHEBHOM KHU3HH.

MeXXnpeaMETHBIE CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBsi3ell pu U3ydeHun olIiel U Heopranuyeckoit xuMuu B 11 kitacce
OCYIIIECTBIISIETCSl Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX MOHSATHM, Tak W MOHSATHUH,
SIBJIFOILMXCS] CACTEMHBIMHM JUISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTI'0 IIUKIIA.

O6H_[I/IC CCTCCTBCHHO-HAYUHBIC ITOHATHUAL Hay‘lHLIfI (I)aKT, runoTe3a, 3aKOH, TCOpuUs, aHaJln3, CUHTC3,
KJ'IaCCI/I(I)I/IKaI_II/I}I, NEpUOANYIHOCTD, Ha6J'IIOJICHI/IC, SKCIICPUMCHT, MOJACIIUPOBAHUEC, USMCPCHUC, ABJICHUC.

®usnka: MaTepus, DSHEprus, macca, aroM, JJIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
PaZlnOAaKTUBHOCTb, MOJIEKYJIA, SJHEPTeTUUECKUI YPOBEHB, BEILECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUYECKHe BETMUUHBI M €MHUIIBI UX U3MEPEHUS, CKOPOCTb.



Buonorus: kieTka, OopraHusM, Kocucrema, Omocdepa, Makpo- W MHKPODJIEMEHTHI, BUTAMHHBI,
0OMEH BEIIEeCTB B OpraHU3Me.

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHoyorust: XUMHYECKast IOPOMBINIJICHHOCTh, MCTAJUIYpTrus, IMIPOU3BOACTBO CTPOHTCIbHBIX
MaTcpHraJioB, CEIIbCKOXO03ICTBEHHOE MMPOU3BOACTBO, IMUIICBAsA HNPOMBIIIJICHHOCTD, Cl)apMaI_IeBTI/I‘IeCKaSI
IIPOMBIINIJIEHHOCTh, IIPOU3BOACTBO KOCMETHYCCKUX IIp€rapaTroB, IIPOU3BOACTBO KOHCTPYKHIHOHHBIX
MaTCpHraJIOB, SJICKTPOHHAA MPOMBIIIJIICHHOCTD, HAHOTCXHOJIOT'H.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMELI 10 XMMHWHU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K PE3yJIbTaTaM OCBOCHHUS OOYYarOUIUMHUCS IMPOTpaMM
cpeaHero ooOmero o0pa3oBaHMs (JMYHOCTHBIM, METampeIMETHbBIM M IpeaMeTHbIM). HayuHo-
METOJUYECKOW OCHOBOHM JUIsl pa3pabOTKU IUIAHHPYEMBIX DPE3yJIbTaTOB OCBOEHHS IMPOrPaMM CpPETHETo
o011ero o0pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIN MOIXO/.

B cooTBETCTBHM C CHCTEMHO-AESITENBHOCTHBIM MOAX0J0M B CTPYKTYpPE JIMYHOCTHBIX PE3YNIbTATOB
OCBOEHHUSI TpeaMeTa «XHUMHS» Ha YpOBHE CpeJHEro oO0miero oOpa3oBaHUs BBIIEICHBI CIEIYIOIINE

COCTaBJIAIOIIHC:

OCO3HAHHUEC O6y‘IaIOIJ_[I/IMI/IC$I pOCCHﬁCKOfI Fan(HaHCKOﬁ NACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIbBHOCTU U CAMOOIIPCACIICHULO,

HaJIM4HuC MOTHBAIIUU K 06y‘leHI/IIO;

I[EJICHAIIPABICHHOE PA3BUTUE BHYTPEHHUX YOESKIEHUN JTMUYHOCTA Ha OCHOBE KIIIOYEBBIX [IEHHOCTEH
Y UCTOPUYECKUX TPAAHINI 6a30BOM HAYKH XUMHH,

TOTOBHOCTb M CIIOCOOHOCTH 00YUaIOIIUXCSI PYKOBOJICTBOBATHCS B CBOEH JI€ATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMHU, IPUCYILIUMU [EJIOCTHON CUCTEME XUMHUECKOr0 00pa30BaHus;

HaJIMYUE IIPABOCO3HAHUA 9KOJIOTHYECKOMN KYJIBTYPEI U CIIOCOOHOCTH CTaBUTh ocjim U CTPOHUTH
KHU3HCHHBIC IIJIaHBI.

JIM4YHOCTHBIE pe3yiIbTaTbl OCBOCHUSA IMMPEAMCTA «XUMHSI» JOCTUTatOTCA B CAMHCTBC yqe6H0171 n
BOCITMTATSIHEHOM ACATCIIBHOCTH B COOTBETCTBHUH C IT'YMAaHHUCTUUYCCKHUMU, COLIUOKYIIBTYPHBIMH, TYXOBHO-



HPABCTBCHHBIMHU LECHHOCTAMHU HW HACATTaMU pOCCHﬁCKOFO rpaXxa1aHCKOro O6HI€CTB3, IIPUHATEIMU B
O6IJ_I€CTBC HOpMaMH W IIpaBUJIaMH TIOBCACHUA, CHOCOGCTBYIOH_[I/IMI/I mnponeccaMm CaMOIIO3HAHUA,
CaMOpPa3BUTUA U HPAaBCTBCHHOI'O CTAHOBJICHUS JIMYHOCTHU 06yqa}oumxc;1.

JImyHOCTHBIE PE3YIbTAaThl OCBOCHHA IIPEAMETA «XUMHSI» OTpaxaroT C(bOpMHpOBaHHOCTI) OIIBITa
IMO3HABaTEILHON HpaKTquCKOﬁ JACATCIIbHOCTH o6yqa}oumxc>1 110 peajiu3alliy IIPUHATBIX B 06IHeCTBe
HGHHOCTeﬁ, B TOM YHCJIC B HaCTHU:

1) I'PaXKAAHCKOI0 BOCIIMTAHUA.

0CO3HAHMSI 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX IPaB M 003aHHOCTEH, YBOXKEHUS K 3aKOHY U
[IPaBOIOPAIKY;

MpEaACTaBJIICHUA O COUAJIBHBIX HOpMAaXx U MpaBujIax MCKINIHOCTHBIX OTHOILICHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATEIBHOCTH IPU CO3/IaHUH YUE€OHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U [103HABaTEIbHbBIX 33/]a4, BHIIIOJHEHUH XUMHUUECKUX YKCIICPUMEHTOB;

CIIOCOOHOCTH IIOHMMAThH U [IPpUHHUMATh MOTHBbBI, HAMCPCHUSA, JIOTUKY U aAPTrYMCHTBI APYIUX IIPpU
AHaJIN3C pa3JIMYHbIX BUJOB yqe6H0171 JACATCIIbHOCTH,

2) NATPHOTHYECKOTO BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACJIETUIO0 OT€YECTBEHHOW XUMHH;

YBa)XEHHSI K TPOIlECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS XHMHH,
OCO3HAaHUSA TOTO, YTO JOCTIIKEHHUS HAyKH €CTh Pe3yibTaT [IMTEIbHBIX HAOMIOIEHUI, KPOMOTIMUBBIX

SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOT'O TPpyda yT-IéHI)IX H MMPAKTUKOB,

HHTECPCCAa W IMO3HABATCJIbHBIX MOTHUBOB B IIOJYYCHHMU U IMOCICAYIOIICM AaHAJIN3C I/IH(I)OpMaIII/II/I 0
NEepeAOBBIX NOCTHIKCHUAX COBpCMCHHOfI OTE€YECTBEHHOM XHUMUU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;

CIIOCOOHOCTH OLICHUBATDH CUTyalluu, CBsA3aHHBIC C XUMHUYCCKUMH SABJICHUSAMU,
U MIPpUHUMAaTh OCO3HAHHBIC PCIICHHUA, OPUCHTUPYSACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH;,

T'OTOBHOCTH OLICHHUBATH CBOE MOBEACHHUEC U IMOCTYIIKH CBOUX TOBapI/IH_[eﬁ C HO3PILIPII>1 HPAaBCTBCHHBIX
W MMPaBOBbBIX HOPM U OCO3HAHHEC HOCHGI{CTBI/Iﬁ 9TUX IMOCTYIIKOB;

4) ¢hopMHUPOBAHMS KYJIbTYPHI 3/10POBbSI:

MOHUMAaHMs LIEHHOCTEH 3/10poBOro 1 0e30macHoro odpasa >KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DPU3HUECKOMY U IICUXHUECKOMY 3]I0POBBIO;

cOOJIOIeHHs TIpaBUJI OE30TaCHOTO OOpaIlleHUs C BEHIECTBAMHU B OBITY, TOBCEIHEBHON XKHU3HHU U B
TPYIOBOH AESITENTLHOCTH;

NMOHUMAaHHA HCHHOCTU IPpaBUJI MHAUBUAYAJIBHOTO W KOJUICKTHBHOTO 0e30I1acHOro IIOBCACHUA B
CUTyalUsIX, YIPOXKaAOIUX 3J0POBbIO U )KU3HU J'IIOIICIZ;



OCO3HaHMsI MOCIIEACTBUN U HENPUATHSI BPEAHBIX MIPUBBIYEK (YIIOTPEOICHHS aJIKOT0Jisl, HAPKOTHKOB,
KYpEHHUs);

5) TPy10BOT0 BOCTIMTAHMSI:

KOMMYHHKaTUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIbCKON 1EATEIIBHOCTH, OOLIECTBEHHO
IIOJIE3HOM, TBOPYECKOM U IPYTUX BUJAX IEATECIBHOCTH;

YCTAaHOBKHU HAa aKTUBHOC YyH4aCTUC B PCHICHUHN NNPAKTUYCCKUX 3aa4d COLIPIaJIBHOI;'I HaIIpaBJICHHOCTH (B
paMKax CBOCIO KJjiacca, H_IKOJ'IBI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO Ipodeccuil pa3iMyHOro pojia, B TOM 4YHCIIE Ha OCHOBE
MPUMEHEHHUS TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla ¥ pe3yibTataM TPYAOBOl 1eATeIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BbIOOpY HWHAMBHUIYalbHOH TpaeKTopuum oOpa3zoBaHMs, Oyayluen
npodeccun M peanu3ali COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U IOTPEOHOCTEH 00I1IeCTBa;

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTUYECKU 1EJIECO00Pa3HOTO OTHOIICHHUS K MPUPOJE, KaK UCTOYHUKY CYIIIECTBOBAHUS KUZHU
Ha 3emiie;

MOHUMAaHUI TIJ100aJILHOrO XapaKTepa OSKOJOTHYCCKUX HpO6J'IeM, BIUWAHHUA OSKOHOMHUYCCKHUX
MpoucCCOB HA COCTOSHHUEC HpHpOI[HOfI nu COHHaHBHOﬁ CpEAabI;

OCO3HaHHA H€O6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/I)KCHI/Iﬁ XUMHU I PCHICHHA BOIIPOCOB
PalroOHaJIbHOI'O IPHUPOAOITIOJIb30BAHUA,

AKTHUBHOTO HENPHATHS JNEUCTBUH, NPUHOCALIUX BpEJ OKPYXKAIOIEH NPUPOJHOW Cpeae, yMEHUus
IPOTHO3UPOBATh HEONArONMPUSATHBIE 3KOJOIMYECKHE TIOCIEACTBUS MPEINPUHUMAEMBIX JCUCTBUI U
IpeIoTBpanaTh UX;

HaJIMYUS PAa3BUTOTO 3KOJOTMUYECKOIO MBIIUIEHUS, SKOJIOTMUECKON KYIbTYpPbl, ONBITA 1E€ATEIbHOCTH
9KOJIOTMYECKOM  HAalpaBJIECHHOCTH, YMEHHUS  PYKOBOJCTBOBAaTbCS HMMH B  IO3HaBaTENbHOM,
KOMMYHHKaTUBHOH M COLIMANbHOM MpakTHKe, CHOCOOHOCTH M YMEHHS AaKTHUBHO HPOTHUBOCTOSITH
UE0JI0ruH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH
U O0ILIECTBEHHOM MPAKTUKH;

NOHUMaHMs celU(PUKY XUMUHU KaK HayKH, OCO3HAHMS €€ poiii B (POPMUPOBAHUU PALMOHATIBHOTO
HAY4YHOTO MBIIUICHUS, CO3AaHUU LIEJIOCTHOTO MPEACTaBIECHUS 00 OKPY)KaIoLeM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH M pelieHuu MpoOJeM COXpaHEHUs
IIPUPOJHOTO PABHOBECHS;

yOeXIEHHOCTH B 0CO0OM 3HAUMMOCTH XUMHHM JUII COBPEMEHHOM NMBMJIM3alMU: B €€
T'YMaHUCTHYECKOW HANpPaBJIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUU HOBOM 0a3bl MaTepHaIbHOMN KYJIbTYpHI,
pelIeHUH TJI00aIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOM,



MUIIEBONH U 3KOJOTHYECKOW 0€30MacHOCTH, B Pa3BUTUU METUIMHBI, 00ECIIEYEHUH YCIOBUN YCHEIIHOTO
TPyZa ¥ SKOJIOTUYECKH KOM(POPTHOH JKU3HU KAXKI0T0 YJjieHa 00IIeCTBa;

GCTGCTBGHHO-HaY‘{HOﬁ rpaMOTHOCTH: MOHUMAaHUA CYIIHOCTH MCTOJOB IIO3HAHUA, UCIIOJIb3YCMbIX B
CCTCCTBCHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIL30BaTh MMoJIy4a€MbIC 3HAHUA JIs aHalln3a U 00BSICHEHUS
SIBIICHUI OKpYyXarimero Mupa U IpOUCXOAAlIUX B HEM HSMCHCHHﬁ, YMCHHA [€J1aTb 000CHOBAHHbBIE
3aKIIIOYCHHA Ha OCHOBC HAYYHBIX q)aKTOB U HUMCIOIUXCA HAHHBIX C LCJIbIO HOJYUCHUSA AOCTOBCPHBIX
BBIBOOB,

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJB30BaTh XHUMHYECKUE 3HAHMS A1 pEeHICHUs np06neM B
PCATBHBIX )KU3HCHHBIX CUTYAlUAX,

HHTCPCCA K IMO3HAHWIO U HCCIIeI0BATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEIIPEPLIBHOMY O6pa30BaHI/IIO n CaMOO6p330BaHI/IIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUH 10 XMMHHU B COOTBETCTBHUH C KHM3HCHHBIMHU HOTpe6HOCTSIMI/I;

MHTEpeca K 0COOCHHOCTSIM TPpyZa B Pa3InYHBIX cepax MpodhecCHOHATBHON IeATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yNbTaThl OCBOCHUS Y4YEOHOTO mpeamera «XHMHS» Ha YPOBHE CpPETHETO
o01ero o0pa3oBaHuUs BKIFOYAIOT:

3HayMMble 11 (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYYalOIIMXCS — MEXAUCLUUIUIMHAPHBIE
(MeXnpeIMeTHbIE) OOIEHayYHble IMOHATHS, OTpa)karollMe LEIOCTHOCTh HAy4yHOW KapTHHBI MHpa U
cneun(rKy METOJ0B MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIECTBO, SHEPTHs,
ABJIEHUE, TPOIECC, CUCTEMa, HAY4HbIH (DaKT, MPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UcclieloBaHNe, Ha0I0IeHIe, U3MEpEeHNe, IKCIIEPUMEHT U JIpyTue);

YHUBEpCaJbHbIE Yy4eOHbIC JEHCTBHs (IMO3HABATEIbHBIE, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecrieunBarone ¢GopMupoBaHue (OYHKIIMOHATBHOW TPAaMOTHOCTH M COIMAJIBHON KOMIIETEHIIUU
oOyJaromuxcs;

CIIOCOOHOCTh o6yqafoumxc;{ HCIIOJIBb30BAaTh OCBOCHHBLIC MCKIUCHUIITIMHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA U YHUBCPCAJIBHBIC yqeGHHe JIENCTBHUS B IIO3HABATEIIbHOM M COIHAIBHOM

IIPaKTHKE.

MeTaHpeHMeTHBIe PE3YIbTATHI OTpaxxkaroT OBJIaAICHUEC YHUBCPCAJITbHBIMU y'-Ie6HBIMI/I
MMO3HABATCIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMUA ﬂeﬁCTBHﬂMH.

OB.Haz]e}me YHUBEPCAJIbHBIMHA y‘lCﬁHI)IMI/[ NMO3HAaBAaTCJIbHBIMHU I[CﬁCTBHSIMP[Z



1) 6a30Bble JJOrMYecKHUe AeCTBUS:
CaMOCTOSITEIIBHO (hOPMYJIUPOBATh U aKTYaAIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

ONpCACIIAThL LCIIU ACATCIBHOCTHU, 3adaBas MapaMETPbl U KPUTCPpHUU UX AJOCTUKCHUSA, COOTHOCUTH
PE3YIbTAThI ACATCIIBHOCTHU C ITOCTAaBJICHHBIMHU LCIISIMU

HCIIOJIb30BaTh IIPHU OCBOCHHUH 3HAHWM HpI/IéMBI JIOTUYCCKOI'0 MBIIUICHUA — BBIACIIATE XapaKTCPHBIC
IMPU3HAKH MOHITUN U YCTaHAaBJIMBATh UX B3aUMOCBSA3b, UCIIOJB30BATH COOTBCTCTBYIOIIUC ITOHATHUA IJIA
00BACHEHHS OTACIBbHBIX (baKTOB u HBHCHHﬁ;

BBI6I/IpaTb OCHOBAHHA U KPUTCPHUHN TJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I B€IICCTB U XMMHYCCKHUX peaKHHfI;
YCTaHaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY U3YUACMbIMU SABJICHUSMU,

CTPOUTH JIOTMUECKHUE pACCYXIEHUs (MHAYKTUBHBIE, NEAYKTUBHbIC, 10 AHAJOTUM), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pACCMAaTPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBHIBOABI U
3aKJIIOYCHUS,

MPUMEHSTh B MPOIECCe MO3HAHMSI, UCIIONb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH,
peoOpa30BbIBATh MOJICIIbHBIC MPEJCTABICHUS — XHMHUYECKHM 3HAK (CHMBOJI) DJIEMEHTA, XUMHYECKas
dbopmyna, ypaBHEHHE XUMHUECKON PEaKINK — MPU PEIICHUU Y4eOHBIX MO3HABATEIbHBIX U MPAKTHYECKUX
3a7]a4, NPUMEHATh HA3BAaHHBIC MOJICIIbHBIC MPEJICTABICHUSA [JI1 BBISBICHHUS XapAaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKLUN.

2) 0a30BbIe HCCJIeN0BATEIbCKHE IeHCTBUS:
BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;

q)OpMy.]II/IpOBaTI) Ocin M1 3agadu HMCCIICAOBAHHA, UCIIOJIB30BATh ITOCTABJICHHBIC M CaMOCTOATCIIbBHO
Cq)OpMyJ'H/IpOBaHHBIe BOIIPOChI B Ka4YE€CTBC HHCTPYMCHTA IIO3HAHUA U OCHOBBI JJIsA (I)OpMI/IpOBaHI/IH
THUIIOTE3LI 110 IPOBCPKE MPABUIIBHOCTH BBICKA3bIBACMBIX CY)KHCHHﬁ;

BJIAJICTh ~ HABBIKAMU  CAMOCTOSITEJIbHOIO  IUIAHUPOBAHUA W TPOBEICHHUS  YYEHHUYECKUX
SKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOMIOJaTh 3a XOJOM TMpoIlecca, CaMOCTOSITENBHO
MIPOTHO3UPOBATH €r0 Pe3yybTaT, (OPMYITHPOBATH 00OOIEHUS U BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yIbTaTOB UCCIIEIOBAHUS, COCTABIISITH 0OOCHOBAaHHBINA OTUET O IpOeNaHHON paboTe;

HpI/IO6pCTaTI> OIIBIT yquHqCCKOﬁ HUCCIIeN0BAaTEIbCKON U HpOCKTHOﬁ ACATCIIbBHOCTU, IIPOABJIIATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIbBHOMY IIOHMCKY MCTOHNOB PCHICHUSA ITPAKTUYCCKUX 3alay,
MMPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHUA.

3) padora ¢ unopmanmeii:

OpUEHTUPOBAThCA B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HaydyHO-TIOMYJSpHas JUTEparypa
XMMHUYECKOTO COJIepKaHUs, CIPaBOYHbIE TTOCOOUS, pecypehl MIHTepHeTa), aHaIM3UpPOBaTh MHPOPMAIUIO
pa3IUYHBIX BUAOB M (OpPM TPEACTABICHUS, KPUTUYECKH OLEHUBaTh €€ JIOCTOBEPHOCTh W
HEIIPOTUBOPEYUBOCTD;

(I)OpMYJ]I/IpOBaTB 3aIpoChl U MPUMCHATH PA3JIMYHBIC METOMBI IIPU ITOUCKE U OT60pC I/IH(I)OpMaI_II/II/I,
HCO6XOI{HMOﬁ JJIs1 BBITTIOJTHCHU A y‘IC6HLIX 3aaad onpenenéHHoro THIIA,

HpI/IO6peTaTB OIIBIT  HMCIIOJIB30BaHUA I/IH(I)OpMa]_[I/IOHHO-KOMMYHI/IKaTI/IBHBIX TEXHOJOTUH |
PA3INYHBIX ITOMCKOBEIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMATIBLHYIO (OopMY MpeAcTaBiIeHUsT HHPOPMAIHH (CXeMbl, TPapuKH,
JarpaMMbl, TaOJIULBI, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAueCTBE CPEACTBA IMpH paboTe C XMMHUYECKOH HH(popManuei:
OPUMEHATh MEXIpeaMeTHble ((pu3nueckue W MaTeMaTHYeCKHWe) 3HAKW M CHMBOJIBI, (OPMYIIBI,
abOpeBHaTyphl, HOMEHKIIATYPY;

HUCIIOJIBb30BAaTh U HpeO6paSOBI)IBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAI'TIATHOCTH.

OBnaneHne YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3a/1aBaTh BOIIPOCHI o CYIIECTBY  OOCYX/JaeMOW  TEMBI B X0Jle  Juasnora
W/WIHA JUCKYCCHH, BBICKA3bIBATh UACH, (OPMYIUPOBATH CBOH MPEIIOKEHHS OTHOCUTEIIHHO BBITOJIHEHUS
peJIOKEHHON 3a1a4H;

BBICTYIIaTh C TMPE3CHTALMEH pe3yJbTaTOB I[O3HABATEIBHON JIEATEIBLHOCTH, IOJYYSHHBIX
CaMOCTOSITEIIbHO WJIH COBMECTHO CO CBEPCTHHKAMH TIPU BBIMIOJIHEHUU XHUMHYECKOTO JKCIICPUMCHTA,
NPaKTUYECKON PabOThI 10 UCCIICAOBAHUIO CBOWCTB M3Y4aeMbIX BEIICCTB, PeaTM3allui YUeOHOTO IPOCKTA
51 (dhopMyIMpoBaTh BBIBOJBI
10 pe3yibTaTaM IMPOBEIACHHBIX HMCCIICOBAaHUN MYTEM COTJIACOBAHUS IMO3UIMHA B XOA€ OOCYXKICHHS U
oOMeHa MHEHHUSIMH.

OgJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

CaMOCTOSITENIBHO IJIAHUPOBATh M OCYLIECTBIIATH CBOIO MO3HABATEIBHYIO EATEIBHOCTD, ONIPENEIIsII
e€ IenM W 3aJaud, KOHTPOJIMPOBAaTh U 1O Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATh IpejiaracMbli
QITOPUTM JEMCTBUN NpPU BBHINOJIHEHUH Y4eOHBIX M MCCIEIOBATENbCKUX 3ajJad, BbIOMpaTh Hauboiee
3¢ dexTUBHBINA c1Ooco0 MX penieHHsl ¢ y4ETOM IMOJIyY€HHs HOBBIX 3HAHHUN O BEIIECTBAX U XUMHUYECKHX
peaxkuusx;

OCYHICCTBJIATH CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HA OCHOBE CaMOaHalIn3a U CaMOOIIEHKH.

INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaxaroT:



c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMHUYECKOH COCTABIISIIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUM SIBJICHUN MPUPOBI, B (OPMUPOBAHMH MBIIUICHUS U KYIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIbHON TI'PaMOTHOCTH, HEOOXOAMMOHM MJi pelIeHHs MPAKTUYECKUX 3a7ad U
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U IIPHUPOIHOM Cpee;

BIIQJICHUE CHUCTEMOM XHMMMYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATrAarOLIUE IOHSATHUS
(XMMHUYECKUI ~ 3JIEMEHT, aTOM, OJIEKTpOHHAs  000JOYKa aroMa, MOJIEKYJa, BAJIEHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHas (opmyina (pa3BépHyTas M COKpalEHHAs),
MOJIb, MOJIIpHAsi Macca, MOJSIPHBIA OOBEM, YIIepOIHBIA CKeleT, (QYHKIMOHAIbHAS TpyIa, paaukal,
WU30MEPHs, U30MEPBI, TOMOJIOTHYECKUI PsiZl, TOMOJIOTH, YIJI€BOLOPOABI, KUCIOPOJ U a30TCOACpIKAILNE
COEIMHEHUS, MOHOMEp, IOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS); TEOPUU U
3aKOHBl (TEOpHsl CTPOEHMs OpraHuueckux BemecTB A. M. ByrnepoBa, 3akOH COXpaHEHHs MaccChbl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKHI S3bIK XMMHMH; MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIIUE B
OCHOBE IIOHUMAaHMsI HIPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX SBJICHUH, (DaKTOIOrMUECKHE CBEIEHUS O
CBOWCTBAX, COCTaBe, MOJIYYEHUH U OE30MaCHOM HCIIOJIIb30BAHUM BKHEHIINX OPraHMYECKUX BEUIECTB B
OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEI0BEKa;

Cq)OpMI/IpOBaHHOCTB YMGHPII;'I BBIABJEATD XAPAKTCPHBIC IIPHU3HAKH HOHHTHﬁ, YCTaHABJIMBATh HX
B3aUMOCBA3b, HCIIOJIB30BATh COOTBCTCTBYIOIUC IIOHATUA IIPU OINKMCAHWH COCTaBa, CTPOCHHA U
npeBpameHI/Iﬁ OpPraHu4CCKux CO@I[I/IHGHI/II‘/'I;

c(OpPMUPOBAHHOCTh YMEHUN HCIONB30BaTh XUMHUYECKYH) CHMBOJIUKY JUIS COCTaBJICHHS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamléHHOW) (GopMyn OpraHMYECKHX BEIECTB H
YpaBHEHUW XUMHUYECKUX PEaKUUW, W3TOTaBIUBATh MOJEIH MOJIEKYJ OpPraHWYECKUX BEIIECTB IS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAJICKHOCTh U3YYEHHBIX OPIraHUYECKUX BEIECTB
II0 UX COCTaBYy U CTPOCHUIO K ONpPEAEIEHHOMY KiacCy/TpyIIie COeANHEHNH (YTIeBOIOPObI, KUCIOPOA
a30Tco/epKalllue COECIUHEHUS, BBICOKOMOJEKYJSPHbIE COEAMHEHMs), JaBaTb UM Ha3BaHUS IIO
cucremarnueckoit HomeHkiarype (IUPAC), a taxke npUBOIUTH TPUBUAIbHBIE HA3BAHUS OTAEIBHBIX
OpPraHMYeCKHUX BEIIeCTB (ITHJEH, MPONWIEH, aleTW/eH, JSTHIEHIJIMKOIb, TJIMLIEpUuH, (eHou,
(Gopmanbaerun, auneTalbIeruj, MypaBbHHAas KHCJIOTa, YKCYCHas KHCIOTa, OJIEMHOBAas KHCJIOTa,
CTeapHHOBAs KUCIIOTA, IIII0K03a, (PYKTO3a, KpaxMall, [IeJUII0J103a, TIUIHH);

c(OPMHPOBAHHOCTb YMEHUS OIPENENIATh BUAbI XUMHUUECKOW CBA3M B OPraHUYECKUX COEAMHEHHSIX
(oguHapHBIE U KpaTHbBIE);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATDH MOJOKEHUS TEOPUH CTPOCHHS OPTAHMUYECKUX BEIIECTB A.
M. bytnepoBa nsi 0OBSICHEHHsI 3aBUCHUMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHHUs MacChl BELIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTpOeHHE, (HHU3MYECKHEe W XUMHUYECKUE
CBOMCTBA TUIHMYHBIX MPEJCTABUTEIIEH PA3TMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJICH,
MPOMWIEH, aleTuiieH, OyraaueH-1,3, metunOyraauen-1,3, OeH301, METaHOJ, STaHOJ, STUJICHIJIUKOb,
rHIepruH, (EeHoJ, aneTanbJAeTHUl, MypaBbUHAs U YKCYCHAasl KHCJIOTBHI, TJIFOKO3a, Kpaxmall, IeJUII0JI03a,
aMUHOYKCYCHasi KHUCJIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEXKJIYy HUMU YpPaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUNA C UCTIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKU YIIIEBOJAOPOJHOTO ChIpbs (HE(DTH,
OPUPOJIHBIA Ta3, Yroib), CIOCOOBI HMX TMEpPepadOTKH M TMPAKTUYECKOE TPUMEHEHUE MPOAYKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh YMEHHMH NPOBOJUTH BBIYMCICHUS 0 XUMHUYECKHUM YpPaBHEHUSM (MaccChl,
00béMa, KOJIMYEeCTBa HMCXOJHOIO BELIECTBA WM TMPOJYKTa PEAKIMH MO H3BECTHBIM Macce, 00BEMY,



KOJINYECTBY OJTHOTO u3 UCXOJIHBIX BEIIIECTB
WIH IPOJYKTOB PEAKIUN);

c(OPMUPOBAHHOCTh YMEHHI BIAJE€Th CHCTEMOW 3HAaHWK 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHMS, WCIOJB3YEMBbIX B XHMHUHU TPU H3YUYECHUU BEIIECTB M XUMHUYECKHX SIBJICHHN (HAOIIOICHHE,
U3MEpEeHHe, JKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HAHUA IS
MPUHATUS PEIICHUHA B KOHKPETHBIX JKU3HECHHBIX CHUTYalMsX, CBS3aHHBIX C BEUIECTBAMU M HX
IIPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHMH COOJIIOJIaTh TMpaBWiIa [OJb30BAHHUS XUMHUYECKOM TOCynoil u
7a00paTOpHBIM 000OpYIOBaHMEM, a TaKXKe IpaBWia OOpPAIICHHs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINOJIHATh XUMUYECKHUI IKCIEPUMEHT (IIpeBpalleHUs
OpraHWYECKUX BEILECTB NP HArpeBaHUU, MOJYYEHHE 3TUJIEHA U W3yYEHHUE €ro CBOWCTB, KAUECTBEHHBIE
peaKIu OpraHMYeCKUX BEUIECTB, ACHATypamus OeNKOB MPH HArpeBaHUM, IBETHBIC PEAKIMU OCIKOB) B
COOTBETCTBUH C MPaBUIAMH TEXHHKU O€30MacCHOCTH MPHU OOpalIeHHH C BELIECTBAMHU U JIaOOpATOPHBIM
000pyI0BaHUEM, TIPEACTABIATh PE3YNIbTAThl XUMHUYECKOTO HKCIEpUMEHTa B (hOpMe 3amucu ypaBHEHHH
COOTBETCTBYIOIIUX peakiuii U GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

cOPMHUPOBAHHOCTh ~ YMEHMH  KPUTHYECKH  aHAIM3MPOBATH  XUMHUYECKYI0  HH(OPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pYyrux);

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUIIa HKOJOTHYECKH IIETIECOO0PAa3HOTO MOBEACHUS B
OBITY W TPYIOBOM NEATEIHHOCTH B LIEISIX COXPAHEHHUS CBOETO 370POBbSI U OKPYXKAIOUIEH MPUPOTHOM
Cpelpl, OCO3HAaBaThb OMNACHOCTb BO3JCHCTBUS HA YUBBIE OPraHU3Mbl ONPENECIEHHBIX OPraHUYECKHX
BellecTB, MoHUMass cmbican mokazarens [IJIK, moscHATh Ha mpuMepax CcrnocoObl YMEHbBIICHUS U
IPEIOTBPALCHHS UX BPEIHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIA 06yqa10m1/1xc;1 C OI'paHUYCHHBIMUA BO3MOKHOCTAMHU 3A0POBbA: YMCHUC IIPUMCHATL 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUS BCUICCTB U XUMHWYCCKUX 5[BJ'I€HI/II\/’I;

JUISL CJENbIX W CIAa0OBUIANIMX OOYyYaroUIMXCsS: YMEHHME HCIOJb30BaTh pelbeHO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins 11 3anucu xumuueckux Gopmyi.

11 KUIIACC
HpeI[MeTHBIe PE3yIbTaThl OCBOCHUA KypCa «061118.5{ " HCOPraHUYCCKaA XUMUI)» OTPAKALOT:

c(OPMHPOBAHHOCTh IPEJACTABICHUNA: O XHMMHUYECKOH COCTaBIAIOLIEH €CTEeCTBEHHO-HAyYHOU
KapTHUHBI MUPA, POJIM XUMUHU B MO3HAHUU SIBJICHUN TPUPOJIbI, B (POPMUPOBAHUN MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM JUIsl pelleHUs MPAaKTUYEeCKUX 3a1ad U
9KOJIOTUYECKA 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U IIPUPOJHON CpeLe;

BJIAJICHUE CHCTEMON XHMMHWYECKMX 3HAHMI, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue MOHATHUS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOI, S-, P-, - 3JICKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIA O0BEM, BAIGHTHOCTb, JJEKTPOOTPUIATENLHOCTh, CTETEHb OKHUCICHHS, XUMHUYECKas CBS3b
(koBasieHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS), KPUCTAIUTMYECKAsT PEHIETKA, THUIIBI XHMHUYECKUX
peaKkuuid, pacTBOpP, DJIEKTPOJIUTBI, HEIJIEKTPOJMUTHI, SJIEKTPOJIUTHUECKAS] TUCCOLIMALMS, OKHUCIMTEIND,
BOCCTAHOBHUTEh, CKOPOCTh XUMHUECKOM PEaKIIUU, XHUMHUYECKOE PAaBHOBECHE); TEOPHH U 3aKOHBI (TCOPHs
3JIEKTPOJUTUYECKON Iuccounanuu, nepuoanueckui 3akon 1. . Menzaeneesa, 3aKOH COXpaHEHUSI MacChl



BEIIECTB, 3aKOH COXPAaHEHUS M MPEBPALICHHs] SHEPTUU MPU XUMHUUYECKHX PEaKLUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHM, MHPOBO33PDEHUECKHE 3HAHUA, JIeKallueé B OCHOBE IOHMMAHMS
MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHX SIBIICHUH, (DaKTOJIOrMYECKHe CBEICHUSI O CBOMCTBAX, COCTABE,
NOJYyYeHUH U Oe30MacHOM HCIIOJIIb30BAaHUHM BaKHEHIINX HEOPraHMYECKHMX BEIIECTB B OBITY W
MIPaKTUYECKON JEATEIbHOCTH YEIOBEKA;

Cc(OPMHUPOBAHHOCTh YMEHMH BBISBIATH XapaKTE€PHble NPU3HAKU IOHATUM, YCTaHABIMBATh MX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MTOHATHS IIPH OIMCAHUHA HEOPTaHUYECKUX BEUIECTB U MX
IIPEBPAILCHU;

c(OpPMUPOBAHHOCTh YMECHHU HCIOJIH30BaTh XMMHUYECKYI0 CHMBOJHKY JJIsi COCTABJICHUS (OpPMYI
BCIIECTB W YPaBHCHMM XUMHYECKUX peakiui, cucremarndeckyro HoMmeHkinarypy (IUPAC) wu
TPUBUAJIbHBIC Ha3BAHUS OTACJIbHBIX HEOPIaHMYECKUX BEIIECTB (YrapHbIM ra3, yrieKUCIbIi ra3, aMMHaK,
raméHasi U3BeCThb, HeraméHasi U3BeCTb, IUTHEBAs COJA, MUPUT U IPYTHE);

c(OpMUPOBAHHOCTh YMEHHUH OINpPEAENsATh BAJICHTHOCTb U CTENEHb OKUCICHHS XUMHYECKHX
3JIEMEHTOB B COEJUHEHMSX Pa3IMYHOIO COCTaBa, BUJ XHUMHUYECKON CBsA3M (KOBAJICHTHAs, WOHHAs,
MeTaJuInuecKasi, BOJAOPO/IHAS) B COCIUHECHUSX, TUIl KPUCTALTUNYECKON PEIIETKH KOHKPETHOTO BEIIECTBa
(aromMHasi, MOJEKyNspHas, WOHHAas, MeTaJUIMYecKas), XapakTep Cpeasl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCIMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAJICKHOCTh HEOPTAHUUYECKHX BEIIECTB MO MX
COCTaBY K OMNpeAeNEHHOMY KIIAcCy/TpyIle COeAMHEHUN (ITPOCThIC BEIIECTBA — METAJUIbl U HEMETaJllbl,
OKCH/JIbI, OCHOBAHWSI, KHCIIOTHI, aM(OTEPHBIE THAPOKCHIBI, COJIH ),

c(hOpMUPOBAHHOCTh YMEHUW PACKpPBIBATH CMBICI Tepuoaudeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPHUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0ObSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB XHMMYECKHX
aneMeHToB 14 mnepuonos Ilepumomuueckoil cucremsl xumuyeckux sneMmeHToB /JI. U. Menneneesa,
UCIIONIB3Ysl TOHSATHS «S-, P-, O-2JeKTpOHHBIC OpPOUTAIN», «IHEPreTUYECKUE YPOBHW», OOBICHSITH
3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB XHMHUYECKHX DJEMEHTOB M MX COEAMHEHHMHM IO IepuojaMm H
rpynmnaM [lepuoanueckoit cucteMsl XUuMU4YeCKuX 351eMeHToB /1. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XHWMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB Pa3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHUE IE€HETHYECKON CBS3U
MEXJly HEOpraHMYEeCKUMH BEIIECTBAMU C IOMOULIbIO YPAaBHEHMH COOTBETCTBYIOIMX XUMHYECKHUX
peaxiuii;

c(OpPMHPOBAHHOCTh YMEHHSI KJIacCU(UIUPOBATh XUMHUYECKHE PEAKIIMH MO Pa3IMYHBIM MPU3HAKAM
(uucily M COCTaBy pearupymoollux BEUIECTB, TEIUIOBOMY 3(Q(EKTy peakuuH, U3MEHEHHUIO CTeleHen
OKHCIICHHSI 3JIEMEHTOB, 00paTUMOCTH PEAKIINH, YUaCTHIO KaTajau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHI COCTaBISATh YPAaBHEHHsI PEAKIMi pa3IMYHBIX THUIIOB, MOJHBIE U
COKpaIIEHHBIE YpaBHEHUS! peaKIMii MOHHOTO OOMEHa, YUHMTHIBAsl yCIOBHS, MPU KOTOPHIX ATH pPEaKIUU
UIYyT 0 KOHIIA,;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAWTH PEAKIMH, TOJATBEPKIAAONINE KAYECTBEHHBINM COCTaB
Pa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABATh OIBITHBIM IIYTEM HOHBI, NPUCYTCTBYIOIIUE B
BOJIHBIX PacTBOPax HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUHN PACKPBIBATH CYINTHOCTh OKHCIHUTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKITHI
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OanmaHca STUX PeaKIuii;



c(OPMHUPOBAHHOCTh YMEHHH OOBSCHATH 3aBUCHMOCTH CKOPOCTH XWUMHUYECKOW pEaKIUu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHHs XMMHUYECKOrO pPaBHOBECHS] B 3aBUCHMOCTH OT BHEIIHETO
BozneticTBus (mpunnun Jle [larense);

c(OPMHPOBAHHOCTE YMEHMH XapaKTepU30BaThb XHMMHYECKHE IIPOLECCHI, JIeKALIMEe B OCHOBE
IPOMBIIIJICHHOTO MOJXY4Y€HUsI CEpHOW KHUCJIOThI, aMMHaKa, a Takke C(HPOPMUPOBAHHOCTH MPE/ICTaBICHUM
00 00IKX HAyYHBIX MPUHIUIAX U HKOJOTHYECKUX MPOOIEeMax XUMHUUECKOTO MTPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHU POBOJUTH BHIYMCIICHUS C UCIIOJIb30BAHUEM MOHITHUS «MAaCCOBast OIS
BEILIECTBA B PAaCTBOPE», 0OBbEMHBIX OTHOILEHHUH ra30B IPU XUMHUECKUX PEaKIHsIX, MacChl BEIIECTBA WIH
00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIM OOBEMY OJHOrO U3 yJaCTBYIOUIUX B
pEeaKkUMU BELIECTB, TEMJIOBOTO 3(deKkTa peakiuuu Ha OCHOBE 3aKOHOB COXPAaHEHMsI MacChl BELIECTB,
IIPEBPALICHUS U COXPAHEHMSI SHEPTUU;

c()OPMUPOBAHHOCTh YMEHHW COOJIFOJIaTh TPaBWJIA TOJIB30BAHMS XHUMHUYECKOM TOCYAIOH U
7a00paTOpHBIM 000OpYIOBaHMEM, a TaKXKe IpaBWia OOpPAIICHUS C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIUSMU IO BBHIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIOJHATh XUMHUECKUI 3KCIIEPUMEHT (pa3iosKeHue
IIEPOKCUIA BOAOPOJA B INPHUCYTCTBUM KaTalIM3aToOpa, OIPENEICHUE CpeAbl pPacTBOPOB BELIECTB C
IOMOIIBI0 YHUBEPCAJIBHOI'O WHAMKATOPA, BIMSHUE DPA3IUYHBIX (PAKTOPOB HA CKOPOCTb XHMMHYECKOM
peaxIyu, peakiuu HOHHOTO OOMEHa, KaYeCTBEHHbIE PEaKIiy Ha Cylb(daT-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTMOH aMMOHMS, pellleHHe HKCIEepUMEHTANbHbIX 3a/a4 1o TeMaM «Mertamis» U «Hemeranss») B
COOTBETCTBUU C IMPaBUJIAMU TEXHUKH O€30MacCHOCTH NpH OOpalleHHH € BEIIECTBAMU U JIAOOPaTOPHBIM
000pyJJOBaHUEM, IPEACTABIATh PE3YJIbTAaThl XUMHUECKOr0 IKCIEpUMEHTa B (hopMe 3alucu ypaBHEHUH
COOTBETCTBYIOILMX peaKklUil U (OPMYJIUPOBATH BHIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh ~ YMEHHMHA  KPUTHYECKHM  aHAIM3MPOBATh  XUMHYECKYI0  HH(popMaimio,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeCTBAa MAaCCOBOM KOMMYHMKalUU, IHTEpHET U Apyrux);

C(i)OpMI/IpOBaHHOCTB y'MeHI/II\/'I CO6J'IIOI[aTL IIpaBHJIa 5KOJIOTMYCCKU I_ICJ'ICC006p33HOFO IIOBCIACHHUSA B
6I>ITy u pr,Z[OBOﬁ ACATCIIBHOCTHU B HECJIAX COXPAHCHUA CBOCTO 3JOPOBbBA U OKPY)KaIOH_Ieﬁ HpI/IpO,[[HOI>'I
Cp€abl, OCO3HAaBaTh OINIACHOCTDH BO3JICHCTBHS Ha KHUBEIC OpTraHHU3MBbI OHpG}IGHéHHBIX BC€IICCTB, ITOHHUMas
CMBICJI TIOKa3aTeClsa HZ[K, MOSACHATL Ha IIPpUMEpax CITIOCOOBI YMCHBIICHUA W TMPEAOTBPAIICHUA HX
BpPE€AHOTO BO3JICHCTBUSA Ha OpraHr3M 4YCJIOBCKA,

JUIA o6yqalonmxc;{ C OIrpaHUYCHHBIMHA BO3MOXHOCTAMU 3A0POBBA: YMCHUC NPUMCHATH 3HAHUSA 00
OCHOBHBIX TOCTYIIHBIX METOJAX IMO3HAHUS BCIICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUISL CJEMbIX W CIA0OBHUIANIMX OOYyYAIOUIUXCS: YMEHHE HCIOIb30BaTh pelbeHO-TOUCUHYIO
cucteMy o6o3Hauenuit JI. bpaitns mis 3anucu xuMmudeckux Gopmys.






TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne || HammeHoBanwue KosmgectBo yacoB | DJIEKTPOHHBIC Bunpl gesrenbHOCTH 00yYaroIuXcst ¢ y9eTOM padoUe mporpaMmbl
n/n| pasnenoB U TeM  (Beero Koutposbhbie||[IpakTiueckue (unpoBrie) BOCIIUTaHHUS
IPOTrpaMMBbI paBoOTHI paBoOTH o0pa3oBaTelbHbIC
pecypchl
Pa3nen 1. Teopernyeckue 0OCHOBBI OPraHMYeCKO XUMHH
1.1 |[Ipeamer 3 https://resh.edu.ru/subj COBMECTHAsl TBOPYECKasi JACIATEIBHOCTD ITPU CO3IaHUH YUEOHBIX
OpraHU4eCcKOi ect/lesson/6149/start/1 MPOEKTOB, PEIICHHH YIeOHbBIX M MMO3HABATEIbHBIX 33/1a4,
xumuu. Teopus 70388/ BBIMIOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB; -OLIEHUBAaHUE
CTPOCHUS CUTYAIIHi, CBI3aHHBIX C XUMHUYCCKUMHU SIBICHUSIMU; -COOIIOJICHHE
OpraHMYeCKuX npaBuil 0€30MacHOTr0 00paIIeHHsI C BEIECTBAMU B OBITY,
coeuHeHU A. M. MIOBCEIHCBHO JKU3HU U B TPYJIOBOM JICATEIILHOCTH; ~OCO3HAHUE
Bytneposa HEOOXOJMMOCTH HCIOJIb30BAHUS TOCTHIKEHUNA XUMHH JUTSI
pelIeHHs BOIPOCOB PAIMOHAIBHOTO ITPHPOIOTIONIE30BAHHS,;
MIPOTHO3UPOBATh HEOJATONPHUATHBIC YKOJIOTUIECKUE TTOCIICACTBHUS
MPEANPUHUMAEMBIX AEUCTBUI U IPENOTBPALATh UX;
yYMEHHE aKTHBHO MPOTUBOCTOSATH HICOJIOTHH XeMO()oOuH; -
MOHUMATh CHEIU(PUKY XUMUH KaK HayKH, OCO3HAHHUSI €€ POJU B
(OpMUPOBAHUY PAIIMOHALHOTO HAYYHOTO MBIILICHUS, CO3IaHUN
[IEJIOCTHOTO MPEACTABICHHUS 00 OKPYKAFOIEM MUPE KaK O
SIMHCTBE MPHUPOJIBI U YEIIOBEKA, B MO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOOIeM COXpaHEHHs IPUPOTHOTO
paBHOBeCHS;
MOHUMATh CYIIHOCTh METO/IOB TIO3HAHMUS, UCIIOIb3YEMBbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOIb30BaTh MOTydaeMble
3HAHMS JIJISl aHATTN3a U O0BSICHEHUSI SIBJICHUI OKPYXKAIOIIETr0 MUpa
U MIPOUCXOSIIINX B HEM U3MEHEHHI, YMEHHS JICTIaTh
000CHOBaHHBIC 3aKJIFOUCHHS HA OCHOBE HAyYHBIX (PaKTOB U
UMEIOIINXCS JAHHBIX C LEJBIO MOJYyYSHHS JOCTOBEPHBIX
BBIBOJIOB; -CAMOCTOSTEIILHO HCIIOIb30BaTh XUMUUECKHE 3HAHHUS
JUTSL PELICHUS TPOOJIEM B PEaIbHBIX KHU3HCHHBIX CUTYAIUsX;
Hroro mo pazueny H 3 H
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COBMECTHAs TBOpUYECKas AeSTeIbHOCTD MPH CO3/ITaHUHU YUeOHBIX
MIPOEKTOB, PEIICHNU YUeOHBIX U TIO3HABATEIBHBIX 3a/1a4,
BBIIIOJIHEHUHM XUMHUYECKUX SKCIEPUMEHTOB; -OLICHUBAaHUE
CHTyaHHﬁ, CBA3aHHBIX C XUMHWYCCKHUMHU SABJICHUAMMU, -CO6JIIOI[€HI/IG
MpaBmJI 6E30MaCHOTO OOPAIIEHHS C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH; ~-OCO3HAHUE
HEO0OXOIUMOCTH UCIIOTIB30BAHUS JOCTIXKCHUN XUMUHU IS
peLeHHs BOITPOCOB PAlMOHAIBHOTO MPUPOIONIOIB30BAHUS;

IMPOrHoO3NpOBaTh H€6JIaFOHpI/I$ITHI>I€ 9KOJIOTHYCCKHEC ITOCTICACTBUA
MMpCAITPpUHUMACMbIX HeﬁCTBHﬁ U IIPCAOTBPAIIATD UX;

YMEHHUE aKTUBHO MPOTUBOCTOSITH UAEOJIOTUU XeMohoouu; -
MOHMMATh CHENU(PHUKY XUMUH KaK HAyKH, OCO3HAHU €€ poJiu B
(GbOopMHPOBAHNH PALMOHAIIEHOTO HAYYHOTO MBIIUICHHUS, CO3/JaHUN
LIEJIOCTHOT'O MPEICTABICHHS 00 OKPYKaIOIIEM MHUpE KaK O
€IMHCTBE IPUPOJIBI U YEIIOBEKA, B TIO3HAHUH ITPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHuu NpodIeM COXpaHeHUs! IPUPOTHOTO
paBHOBECHS,

NMOHUMATh CYIIIHOCTb METOJ0B IMO3HAHUS, UCITIOJIB3YCMbIX B
CCTCCTBCHHEBIX HAyKax, CIIOCOOHOCTH MCIIOIL30BaTh MoJIy4acMbIC
3HaHMA AJI1 aHaJInu3a U O0OBSICHEHHS SIBIICHHI OKpYyZKaromero Mmupa
H IPOUCXOJAIINX B HEM I/I3M€H€HI/II\/'I, YMCHUA ACTIATh
000CHOBAHHBIC 3aKIIFOUCHUS HAa OCHOBE HAayYYHBIX (I)aKTOB n
HMCIONIUXCA JaHHBIX C LEJIBIO MMOJTYYCHHA JOCTOBEPHBIX
BBIBOAOB, ~-CaAMOCTOATCIIbHO HCITIOJb30BaTh XUMHWYCCKHEC 3HAHUA
JJI pCHICHUA np06neM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX,

2.2 |HenpenenbHble
YTJIEBOIOPO/BI:
aJIKEHBI,

aJIKaTuCHBI,

https://resh.edu.ru/subj
ect/lesson/6149/start/1
70388/

COBMCCTHaA TBOpUCCKAA ACATCIILHOCTD ITPU CO3aHUN y‘IC6HLIX
IMPOCKTOB, PCIICHHUHN yqe6HI>1x 1 IIO3HABaTCJIIbHBIX 3a/Ja4,
BBITTOJTHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB,; ~-OICHUBAHUC
chyauHﬁ, CBsA3aHHBIX C XUMHWYCCKHMU SBJICHUSIMU, -CO6J’IIO)1€HI/IG
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n/a

HaunmenoBaunue
pa3aesoB U TEM
MIPOrPAMMBI

KomanuectBo uacos

Bcero

KontponbHsbie
paboThI

[IpaxkTrueckue
paboThl

ONEKTPOHHBIE
(tmudpoBsIe)
o0Opa3oBaTelbHbIC

pecypcbl

Bunpl gesrenbHOCTH 00yYarOMUXCcs ¢ y4eTOM paboye mporpamMmbl
BOCIIUTaHUS

AJIKMHBI

mpaBujI 6€30MacHOr0 OOpaIleHUsI ¢ BEIIeCTBaMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH; ~-OCO3HAHHUE
HEO0OXOIUMOCTH UCIIOJIB30BAHUS JOCTHXKEHUNH XUMUHU IS
peIIeHUs BOIPOCOB PAIlMOHATIHLHOTO MPUPOIONOIB30BaAHUS;

e MIPOTHO3UPOBATH H€6HaFOHpI/I$ITHLIe 9KOJOTHUYCCKUC ITOCICACTBUA
MMpCAITPpUHUMACMbIX ﬂeﬁCTBHﬁ U IIPpCAOTBpAIlATh UX;

e yYMEHHE aKTHBHO NPOTUBOCTOSTH UAEOJIOTUHU XeMohooduu; -
MOHUMATh CHENU(PHUKY XUMUH KaK HAyKH, OCO3HAHU €€ poJiu B
(GbOopMHPOBAHNH PALMOHAIIEHOTO HAYYHOT'O MBIIUIEHHUS, CO3/JaHUN
IEJIOCTHOTO MPEACTaBICHHUS 00 OKPYKAIOIEM MHUPE KaK O
€IMHCTBE MIPUPO/IbI U YEJIOBEKA, B IO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEN U pelieHuH NpoOIeM COXpaHEeHUs IPUPOIHOTO
paBHOBECHS;

e T[IOHUMATh CYHIHOCTb METOJOB ITIO3HAHUSA, UCIIOJIbL3YECMbIX B
CCTCCTBCHHEBIX HAyKax, CIIOCOOHOCTH HCIIOIL30BaTh oJIy4acMbIC
3HaHUA AJI1 aHaJIu3a U O0OBSICHEHHS SIBIICHHI OKpYyZKaromero Mupa
H IPOUCXOAIINX B HEM I/I3M€H€HHI>1, YMCHHA A€IaTh
000CHOBAHHBIC 3aKIIFOUCHUS HAa OCHOBE HAay4YHBIX (I)aKTOB u
HMCIOIIUXCA JaHHBIX C HEJIBIO MMOJTYYCHHA JOCTOBCPHBIX
BBIBOAOB, ~-CaMOCTOATCIIbHO HCITI0Jb30BaTh XUMHWYCCKHUEC 3HAHUA
JJI1 pCHICHU A npo6neM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX;

2.3

ApoMaTu4yecKkue
YII1€BOAOPOABI

https://resh.edu.ru/subj
ect/lesson/6149/start/1
70388/

e COBMECTHas TBOpYECKas NEATEIHHOCTh IPU CO3TAHUH YUCOHBIX
HpOCKTOB, pemeHI/m yqe6HI>1x 1 IIO3HABATCJIIbHBIX 3aJ1a4,
BBITIOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB; ~-OLICHUBAaHHUE
chyauHﬁ, CBA3aHHBIX C XUMHNYECCKHUMU SABJICHUSIMU, -CO6J’IIO)1€HI/IG
MpaBmJI OE30MACHOTO OOPAIIEHHS C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH; ~-OCO3HAHHUE
HEOOXOIMMOCTH UCIIOIb30BAHUS JOCTIIKEHUN XUMUH IS
peleHns BOMPOCOB PalMOHAIBHOTO MPUPOIOTOIH30BAHUS;

e IIPOTHO3UPOBATH He6J'IaFOHpI/I$ITHI)Ie 9KOJIOTHYCCKHEC ITOCICACTBUSA
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n/a

HaunmenoBaunue
pa3aesoB U TEM
MIPOrPAMMBI

KomanuectBo uacos

Bcero

KontponbHsbie
paboThI

[IpaxkTrueckue
paboThl

ONEKTPOHHBIE
(tmudpoBsIe)
o0Opa3oBaTelbHbIC

pecypcbl

Bunpl gesrenbHOCTH 00yYarOMUXCcs ¢ y4eTOM paboye mporpamMmbl
BOCIIUTaHUS

MPEANPUHUMACMBIX JCHCTBUN U TIPEAOTBpaIaTh UX;

e yMEHHE aKTHBHO NPOTUBOCTOSTH UAEOJIOTnU Xemohooduu; -
MOHMMATh CHEIU(PUKY XUMUH KaK HAYKH, OCO3HaHUS e€ POJIU B
(GOpMHPOBAHNH PALMOHAIIEHOTO HAYYHOT'O MBIIUIEHHUS, CO3JaHUN
LIEJIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOIEM MUPE KaK O
€IMHCTBE MIPUPO/IbI U YEJIOBEKA, B IO3HAHUU NPUPOTHBIX
3aKOHOMEPHOCTEN U pelieHuH Npo0IeM COXpaHEeHUs IPUPOJIHOTO
paBHOBECHS;

e TIOHUMATh CYHIHOCTb METOAOB ITIO3HAHUS, HCIIOJIb3YyEMbIX B
CCTCCTBCHHBIX HAyKax, CIIOCOOHOCTH HCII0/IL30BaTh IMoJIy4acMbIC
3HaHUA AJI1 aHaJIu3a U OOBsICHEHHS ABICHHUMI OKpYyZKaromero Mmupa
U IPOUCXOJAINX B HEM I/I3M€H€HHI>1, YMCHUA O€J1aThb
000CHOBAHHbBIE 3aKJIIOYEHHS Ha OCHOBE HAay4YHBIX q)aKTOB u
HMCIOMUXCA JaHHBIX C HEJIBIO MMOJIYYCHHA JOCTOBCPHBIX
BBIBOAOB,; ~-CaMOCTOATCIIbHO HCITIOJb30BaTh XUMHWYCCKHUEC 3HAHUA
JJI1 pCIICHUA npo6neM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX;

2.4

[Ipupoaubie
UCTOYHUKHU
YII€BOJIOPOIOB U
uX nepepadoTka

https://resh.edu.ru/subj
ect/lesson/6149/start/1
70388/

e COBMECTHas TBOpYECKas NEATEIbHOCTh IPU CO3TAHUH YUCOHBIX
MMPOCKTOB, PCIICHHUN y‘I€6HBIX U IIO3HAaBAaTCJIBHBIX 3aJ1a4,
BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB; ~OLICHUBAHUE
chyauHﬁ, CBA3aHHBIX C XUMHWYCCKHUMU SABJICHUSAMMU, -CO6J’IIO)1€HI/IG
MpaBmJI OE30MaCHOTO OOPAIIEHHS C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH; ~-OCO3HAHHUE
HEO0OXOIUMOCTH UCTIOIB30BAHUS JOCTHKCHUN XUMUHU IS
pelIeHus BOMPOCOB PalMOHAIBHOTO MPUPOIONOIH30BAHUS;

e IPOTHO3UPOBATH HEOJATONPUSITHBIE SKOJOTHUECKHUE MTOCIEACTBHS
IPEANPUHUMAEMBIX JEHCTBUN U IIPEAOTBPAIATh UX;

e yYMEHHE aKTHBHO NMPOTUBOCTOSTH UAEOJIOTUHU XeMohooduu; -
MOHUMATh ceu(UKYy XUMUHU KaK HayKd, OCO3HaHUS €€ POJIu B
(bOopMHPOBAHNHU PALMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUN
LIEJIOCTHOT'O MPEICTABICHUSI 00 OKPYKAIOIIEM MHPE KaK O
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Ne | HammenoBaHue KonuuecTBo vacoB ‘ DJIEeKTPOHHBIE

n/mj| pasenos U TeM |Beerol|[Konrponsbie|[llpaxtuueckue (mudposeie)
IPOrpaMMBbI paBOTHI paBGOTHI o0pa3zoBaTenbHbIC

pecypcbl

Bunpl gesrenbHOCTH 00yYarOMUXCcs ¢ y4eTOM paboye mporpamMmbl

BOCIIMTaHUA

€IMHCTBE MIPUPO/Ibl U UEJIOBEKA, B TO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH M pEeIICHHH TPOOIeM COXpaHEHHsI IPHUPOTHOTO
paBHOBECHS;

IMOHUMATh CYIMHOCTb MCTOJIOB ITO3HAHU, UCITIOJIb3YyCMbIX B
CCTCCTBCHHLBIX HAyKax, CIIOCOOHOCTH HCII0JIb30BaTh MoJIy4acMbIC
3HaHUA AJI1 aHaJIu3a 1 O0OBsICHEHHS ABIECHHUMN OKpYyZKaromero Mmupa
U IPOUCXOJAINX B HEM I/I3M€H€HHI>1, YMCHUA O€J1aTh
000CHOBAHHbBIE 3aKJIIOYEHHS Ha OCHOBE HAay4YHBIX q)aKTOB u
HMCIOUXCA JaHHBIX C HEJIBIO MMOJIYYCHHA JOCTOBCPHBIX
BBIBOJOB, -CaMOCTOATCIIbHO UCII0Jb30BaTh XUMHNYCCKHEC 3HAHUA
AJI pCIICHUA HpO6JIGM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX;

|I/ITOro 10 pasaeny H 13 H

|Pa311e.11 3. Kucjopoacoaep:xaimme opraHudeckue coeIunHeHust

3.1||Cruptel. DeHoa 3 https://resh.edu.ru/subj
ect/lesson/6149/start/1
70388/

COBMCCTHAA TBOpYECKad ACATCIbHOCTD ITPU CO3aHHUN y‘I€6HI)IX
MMPOCKTOB, PCIICHHUN y‘I€6HBIX U IIO3HAaBAaTCJIBHBIX 3aJ1a4,
BBITIOJIHEHUU XUMUYECKUX DKCIIEPUMEHTOB; ~OLICHUBAHUE
chyauHﬁ, CBA3aHHBIX C XUMHNYCCKHUMU SABJICHUSAMMU, -CO6J’IIO)1€HI/IG
MpaBmJI OE30MaCHOTO OOPAIIEHHS C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH; ~-OCO3HAHHUE
HEO0OXOIUMOCTH UCTIOTIB30BAHUS JOCTIXKCHUNH XUMUHU IS
pemICHUs BOIIPOCOB pallMOHAJIBLHOI'O IMTPHUPOAOII0JIB30BaAHMA;

IMPOrHO3NpPOBATH H€6J’IaFOHpI/I$ITHI>IC OKOJIOTHYCCKHEC ITOCTICACTBUA
MNpECAIpUHUMACMBIX ,Z[CflCTBHfI " NpCAOTBpallaTh UX;

YMEHHUE aKTUBHO NMPOTUBOCTOSTH UAEOJIOTUU XeMohoouu; -
MOHUMATh creuUKy XUMUHU KaK HayKd, OCO3HaHUS €€ POJIu B
(bOopMHPOBAHNH PALIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUN
LIEJIOCTHOT'O MPECTABICHUSI 00 OKPYKaIOIIEM MHUPE KaK O
€IMHCTBE IPUPOJIbI U YEIIOBEKA, B TIO3HAHUU ITPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuH npolaeM coXpaHeHHUs! IPUPOTHOTO
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Ne || HammeHoBanue KonnuectBo yacos ‘ ONEKTPOHHBIE Bunpl gesrenbHOCTH 00yYarOMUXCcs ¢ y4eTOM paboye mporpamMmbl
n/n| pasuenoB U TeM  (Beero Konrponsusie|[Ipaktideckue (tmudpoBsIe) BOCITUTaHUS
IPOrpaMMBbI paBOTHI paBGOTHI o0pa3zoBaTenbHbIC
pecypchl
paBHOBECHS,

e [OHUMATh CYIIIHOCTh METOJIOB ITO3HAHUS, UCIIOIH3yEMbIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH HCIIOJIB30BATh MOJIy4aeMbIC
3HAHUS JUIS aHAJIM3a U OOBSICHEHUS SABJICHUN OKPYKAIOMIETO MUPa
Y POUCXOASIINX B HEM U3MEHEHUI, YMEHHUS J1€]IaTh
000CHOBaAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (PaKTOB U
UMEIOIIUXCS JTAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX
BBIBOJIOB; ~CAMOCTOSITEILHO MCIOJIE30BATh XUMHUYECKHUE 3HAHUS
JUTSL PEIICHUS TPOOJIEM B PEANTbHBIX KU3HECHHBIX CUTYAIIHSIX;

3.2||Anbaerumel. 7 1 https://resh.edu.ru/subj e COBMECTHAs TBOpPYECKAs JACATSIBHOCTD IPH CO3IAHUU YICOHBIX
KapOoHoBbIe ect/lesson/6149/start/1 IPOEKTOB, PEIICHHH YIeOHBIX M MMO3HABATEIBHBIX 33/1a4,
KHCJIOTEL. 70388/ BBITIOJIHCHUHM XUMHYECKHX SKCIICPUMEHTOB; -OLICHUBaHUE

Crnoxuble 3¢upbl

CI/ITyaIII/H\/JI, CBA3aHHBIX C XUMHWYCCKHUMU SABJICHUSAMMU, -CO6JIIOII€HI/I€
MpaBmJI OE30MaCHOTO OOPAIIEHHS C BEIIECTBAMH B OBITY,
MMOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIbHOCTH; ~-OCO3HAHHUE
HEO0OXOIUMOCTH UCTIOTIB30BAHUS JOCTIXKCHUNH XUMUHU IS
peleHns BOITPOCOB PAIMOHAIBHOTO MPUPOIONOIb30BAHUS;

e IIPOTHO3UPOBATH H€6J'Ial"OHpI/I$ITHI>IC 9KOJIOTHYECKHE ITOCIICACTBUA
NpeaApUHUMACMBIX ,[[CI\/’ICTBI/II\/’I " IpCAOTBpaAllaTh UX;

e yYMEHHE aKTHBHO NMPOTUBOCTOSTH UAEOJIOTUHU XeMohooduu; -
MOHMMATh ceu(UKy XUMUU KaK HayKd, OCO3HaHUs €€ POJI B
(GOpMHPOBAHNH PALIMOHAIEHOTO HAYYHOTO MBIIUIEHHUS, CO3/JaHUN
LIEJIOCTHOT'O MPEICTABICHUSI 00 OKPYKAIOIIEM MHUPE KaK O
€IMHCTBE IPUPOJIbI U YENIOBEKA, B TIO3HAHUU ITPUPOIHBIX
3aKOHOMEPHOCTEH U peleHuH npolaeM coXpaHeHHUs TPUPOTHOTO
paBHOBECHS],

e TIOHUMATh CYHIHOCTb METOJOB ITIO3HAHUSA, UCITIOJIL3YCMbIX B
CCTCCTBCHHEBIX HAayKax, CITOCOOHOCTH HCIIOIL30BaTh MoJIy4acMbIC
3HaHHUA JJId aHaJIn3a 1 OOBSICHEHHS SIBIICHHI OKpYyKaromero Mmupa
H IPOUCXOJAIINX B HEM I/I3M€H€HI/II>1, YMCEHUA ACTIATh
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Ne || HammeHoBanue KonnuectBo yacos ‘ ONEKTPOHHBIE Bunpl gesrenbHOCTH 00yYarOMUXCcs ¢ y4eTOM paboye mporpamMmbl
n/n| pasuenoB U TeM  (Beero Konrponsusie|[Ipaktideckue (tmudpoBsIe) BOCITUTaHUS
IPOrpaMMBbI paBOTHI paBGOTHI o0pa3zoBaTenbHbIC
pecypcehl
000CHOBaHHBIC 3aKIIFOYCHHS HA OCHOBE HAYYHBIX (PaKTOB U
UMEIOIINXCS JAHHBIX C LEJbIO MOTyYeHHS JOCTOBEPHBIX
BBIBOJIOB; -CAMOCTOSITEIILHO UCIIOJIb30BaTh XUMHUECKUE 3HAHUS
JUIS pelIeHus TpoOIeM B peabHbBIX KU3HEHHBIX CUTYaLUsX;
3.3||YrieBobl 3 1 https://resh.edu.ru/subj COBMECTHasI TBOPUYECKAs JEATEIbHOCTD MPU CO3MaHHH YIeOHBIX

ect/lesson/6149/start/1
70388/

IMPOCKTOB, PCIICHHUN y‘I€6HI>IX U II03HaBaTCJIbHBIX 3a1a4,
BBIIIOJIHEHUM XUMHUYECKUX SKCIEPUMEHTOB; -OLICHUBAaHUE
CI/ITyaIII/H\/JI, CBA3aHHBIX C XUMHWYCCKHUMU SABJICHUSAMMU, -CO6JIIOII€HI/I€
MpaBmJI 6E30MaCHOTO OOPAIIEHHS C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH; ~-OCO3HAHUE
HEO0OXOIUMOCTH UCIIOTIB30BAHUS JOCTIXKCHUN XUMUHU IS
peLEeHHs BOITPOCOB PAlMOHAIBHOTO MPUPOIONIOIB30BAHUS;

IMPOrHoO3NpOBaTh H€6JIaFOHpI/I$ITHI>I€ 9KOJIOTHYCCKHEC ITOCTICACTBUA
NpeaApUHUMACMBIX ,Z[GI\/’ICTBI/II\/’I U IpCAOTBpaAllaTh UX;

YMEHHUE aKTUBHO NMPOTUBOCTOSITH UAEOJIOTUU XeMohoouu; -
MOHMMATh ceU(UKY XUMUU KaK HayKu, OCO3HAHUS €€ POJu B
(bOopMHPOBAHNH PALIMOHAIEHOTO HAYYHOTO MBIIUIEHHUS, CO3/JaHUN
LIEJIOCTHOT'O MPEICTABICHHS 00 OKPYKaIOIIEM MHUpE KaK O
€IMHCTBE IPUPOJIBI U YEIIOBEKA, B TIO3HAHUH ITPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHuu NpodIeM COXpaHeHUs! IPUPOTHOTO
paBHOBECHS,

NMOHUMATh CYIIIHOCTb METOJ0B IMO3HAHUS, UCITIOJIB3YCMbIX B
CCTCCTBCHHEBIX HAyKax, CITOCOOHOCTH HCIIOIL30BaTh IMoJIy4acMbIC
3HaHUA AJId aHaJInu3a U O0OBSICHEHHS SIBIICHHI OKpYyZKaromero Mmupa
H IPOUCXOJAIINX B HEM I/I3MeHeHI/If/'I, YMEHUA ACTIATh
000CHOBAHHBIE 3aKJIFOYCHUS HAa OCHOBE HAayYHBIX (baKTOB n
HMCIONIUXCA JaHHBIX C LEJIBIO MMOJTYYCHHA JOCTOBEPHBIX
BBIBOAOB; ~-CaMOCTOATCIIbHO HCIIOJb30BaTh XUMHWYCCKHUEC 3HAHUA
JJI1 pECHICHUA np06neM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX;
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Ne || HammeHoBanue ‘ KonnuectBo yacos ‘ ONEKTPOHHBIE Bunpl gesrenbHOCTH 00yYarOMUXCcs ¢ y4eTOM paboye mporpamMmbl
n/n| pasuenoB U TeM  (Beero Konrponsusie|[Ipaktideckue (tmudpoBsIe) BOCITUTaHUS
IPOrpaMMBbI paBOTHI paBGOTHI o0pa3zoBaTenbHbIC
pecypcel
|I/ITOro o pazjaeiy H 13 H

|Pa3ne.11 4. A3oTcoaep:kaniue oprannyeckne coeJuHeHUust

4.1||AMUHEL 3
AMHUHOKHCIIOTEL.
benku

https://resh.edu.ru/subj
ect/lesson/6149/start/1
70388/

COBMECTHAs TBOpPYECKas JeATEIbHOCTh MPU CO3/IaHUU YUEOHBIX
MIPOEKTOB, PELICHUH Y4eOHBIX U MO3HABATEIbHBIX 3a7ad,
BBITIOJIHCHUH XMUMHUYECKUX SKCIIEPUMEHTOB; -OlICHUBAHUE
CUTYallui, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMU; -COOTIOICHIE
npaBuJI 0€30MacHOTO OOPAIICHHUS C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOI 1€ATEIHHOCTH; ~-OCO3HAHUE
HEO0OXOIMMOCTH MCTIOIB30BAHMS TOCTUKEHUN XUMUU IS
pellIeHus BOIPOCOB PaIlMOHAIBLHOTO MPUPOAONOIB30BaAHUS;

IPOTHO3UPOBATh HEOJArONPHUATHBIE SKOJIOTUYECKUE TTOCIIEACTBUS
IIPEANPUHUMAEMBIX JEHCTBUN U IIPEAOTBpALIATh UX;

YMCHHEC aKTUBHO ITPOTUBOCTOATH UACOJIOTUHN XGMO(1)06I/H/I; -
HNOHHUMATh CHEHU(PUKY XUMUH KaK HAyKH, OCO3HaHUs €€ poJIU B
(bOopMHPOBAHNH PALIMOHAIEHOTO HAYYHOTO MBIIUIEHHUS, CO3/JaHUN
LIEJIOCTHOT'O MPEICTABICHHS 00 OKPYKaIOIIEM MHpE KaK O
€IMHCTBE IPUPOJIBI U YEIIOBEKA, B TIO3HAHUH ITPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHuH npoOaeM cOXpaHeHHUs IPUPOTHOTO
paBHOBECHS],

NMOHUMATh CYIIIHOCTb METOJ0OB IMO3HAHU A, UCIIOJIB3YCMbIX B
CCTCCTBCHHEBIX HAyKax, CIIOCOOHOCTH HCIIOIL30BaTh MoJIy4acMbIC
3HaHUA AJI1 aHaJIu3a U O0OBSICHEHHS SIBIICHHI OKpYyZKaromero Mupa
H IPOUCXOJAIINX B HEM I/I3M€H€HI/II>1, YMCHUA ACTIATh
000CHOBAHHBIE 3aKJIFOUCHUS HAa OCHOBE HayYHBbIX (I)aKTOB u
HMCIONIUXCA JaHHBIX C LEJIBIO MMOJTYYCHHA JOCTOBEPHBIX
BBIBOAOB, ~-CaAMOCTOATCIIbHO HCITIOJb30BaTh XUMHWYCCKHEC 3HAHUA
JJI pCIICHUA np06neM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX,

|I/IToro 0 pa3jeny H 3 H

|Pa321e.11 5. BbICOKOMOJIEKY ISIPHbIE COCAMHECHUS
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HaunmenoBaunue
pa3aesoB U TEM
MIPOrPAMMBI

n/a

KomanuectBo uacos

Bcero

KontponbHsbie
paboThI

[IpaxkTrueckue
paboThl

ONEKTPOHHBIE
(tmudpoBsIe)
o0Opa3oBaTelbHbIC

pecypcbl

Bunpl gesrenbHOCTH 00yYarOMUXCcs ¢ y4eTOM paboye mporpamMmbl

BOCIIMTaHUA

5.1 |[[1macTMacchl.

Kayuyku. Bonokna

https://resh.edu.ru/subj
ect/lesson/6149/start/1
70388/

COBMECTHAs TBOpUYECKas AeSITeIbHOCTh MPH CO3/IaHUU YUeOHBIX
MIPOEKTOB, PEIICHUH YIeOHBIX M IO3HABATEIBHBIX 33134,
BBIMIOJTHEHUH XUMHUYECKHUX IKCIEPUMEHTOB; -OLIEHUBAHUE
CUTYaIlui, CBI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMU; -COOITIOJICHIE
mpaBujI 6€30MacHOr0 OOpaIleHHsI C BEIIECTBAMU B OBITY,
MOBCEITHEBHOM KU3HU U B TPYAOBOM AEATEIBHOCTH; ~-OCO3HAHHUE
HEO0OXOIUMOCTH UCTIOJIB30BAHUS JOCTIXKCHUN XUMUHU IS
pEIIeHUs BOIIPOCOB PAI[MOHATILHOTO MTPUPOIONIONB30BAHUS;

IMPOrHO3NpOBaAThH H€6JIaFOHpI/I$ITHI>I€ OKOJIOTHYCCKHEC ITOCTICACTBUA
MMpCAITPpUHUMACMbIX HeﬁCTBHﬁ U IIPCAOTBPAIIATD UX;

YMEHHUE aKTUBHO MPOTUBOCTOSITH UAEOJIOTUU XeMohoouu; -
MOHUMATh CHENM(PUKY XUMUH KaK HAyKH, OCO3HAHHS €€ pOJ B
(bOopMHPOBAHNY PALMOHAIIBHOTO HAYYHOTO MBIIUICHHUS], CO3JaHUN
IIEJIOCTHOTO MPEACTaBICHNUS 00 OKPYKAIOIEM MHUPE KaK O
€IMHCTBE IPUPOJIBI U YEIIOBEKA, B TIO3HAHUH ITPUPOIHBIX
3aKOHOMEPHOCTEN U peleHuH npoOaeM coXpaHeHHUs TPUPOTHOTO
paBHOBECHS,

MOHUMATh CYIIIHOCTb METOJ0B IMO3HAHUS, UCITIOJIB3YCMbIX B
CCTCCTBCHHEBIX HAayKax, CIIOCOOHOCTH HCIIOIL30BaTh oJIy4acMbIC
3HaHUA AJI1 aHaJIu3a U O0OBSICHEHHS SIBIICHHI OKpYyZKaromero Mupa
H IPOUCXOJAIINX B HEM I/I3M€H€HI/II\/'I, YMCHUA ACTIATh
000CHOBAHHBIC 3aKJIFOUCHUS HAa OCHOBE HAayYHBIX q)aKTOB u
HMCIOMIUXCA JaHHBIX C HEJIBIO MMOJTYYCHHA JOCTOBEPHBIX
BBIBOAOB, ~-CaAaMOCTOATCIIbHO HCIIOJb30BaTh XUMHWYCCKHUEC 3HAHUA
JJI pCHICHUA np06neM B PCAJIbHBIX )KU3HCHHBIX CUTYyallUAX,

Hroro o pasaeny

OBILIEE
KOJIMYECTBO
YACOB I10

34
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Ne || HammeHoBanue ‘ KonnuectBo yacos ‘ ONEKTPOHHBIE Bunpl gesrenbHOCTH 00yYarOMUXCcs ¢ y4eTOM paboye mporpamMmbl
n/n| pasuenoB U TeM  (Beero Konrponsusie|[Ipaktideckue (tmudpoBsIe) BOCITUTaHUS
IPOrpaMMBbI paBOTHI paBGOTHI o0pa3zoBaTenbHbIC
pecypcel

[TIPOTPAMME | | I [

11 KJIACC

Ne HaumenoBanue KomuuectBo uacos OnexTpoHHbIe (1IM(POBLIE) JlononHuTenbHAsA HHPOPMALIUS

n/m Pa3JenioB U TEM Beero| Kontponshsie | [Ipaxtuueckue| — 00Pa3oBaTelbHbIE peCypChI

HpOrpaMMbI paboTh paboThI
‘Pasz]e.ﬂ 1. Teopernyeckne 0CHOBbLI XHMHH ’
‘1.1 HCTpoeHHe aTOMOB. H 3 H H Hhttps://resh.edu.ru/subject/29/11/ H e COBMECTHAas TBOpYECKast ACATEIbHOCTh MPH \
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HaunmenoBanue
pa3aenoB U TEM
MPOTrpPaMMBbI

KomnuectBo yacos

Bcero

KontponbHsbie
paboThI

IIpakTrnueckue
paboThI

DnexTpoHHBIE (ITUPPOBLIC)
o0pa3zoBaTeNnbHBIC PECYPCHI

JlononmHuTeNbHAA HHPOPMALIUS

[lepuoanueckuii 3aKoH
u Ilepuonnueckas
CHCTEMa XMMHYCCKHX
snemenToB Jl. U.
Menpgeneena

CO3JIaHMM Y4EOHBIX MPOEKTOB, PEILICHUH
y‘-IGGHbIX U I103HAaBaTCJIbHBIX 3a4a4,
BBINIOJTHCHUH XUMHYECKHUX YKCIIEPUMEHTOB;
-OLICHUBAaHHUC cmyaunﬁ, CBA3aHHBIX C
XUMHUYECKUMH SIBJICHUSAMHU; -COOIIOACHNE
IpaBul 0€3011acHOT0 00paIeHus ¢
BEILIECTBAMHU B OBITY, IOBCEIHEBHON )KU3HU
U B TPYJIOBOM AEATEIBHOCTH; ~OCO3HAHUE
HE00XOAUMOCTH MCII0JIb30BaHMS
I[OCTPI)KGHPII;’I XUMHUHU JJIA pCHICHUA
BOIIPOCOB PallMOHAIBHOIO
MIPUPOIOIOIB30BAHUS;

MIPOTHO3UPOBATH HEOIATONPUSTHEIC
3KOJIOTUYECKHE MOCIEACTBUS
MPEINPUHUMAEMBIX JEHCTBUN U
MPEIOTBPALLIATh HX;

YMEHHUE aKTUBHO NMPOTUBOCTOSATH
HJIC0JIOTHH XeMO()OOUH; -TTIOHUMATh
cneun(uKy XMMHH KaK HayKH, OCO3HAHHUS
e€ posin B (GOPMHUPOBAHUU PALIIOHATBHOTO
HAy4YHOT'O MBIIIJIEHHUS, CO3JaHUN
[EJIOCTHOTO MPENICTaBICHHS 00
OKpY’KaroIleM MHUpe KakK O €IMHCTBE
MIPUPOJIBI M YEIIOBEKA, B TIO3HAHUH
MPUPOTHBIX 3aKOHOMEPHOCTEN U peIIeHUH
po06JIeM COXpaHeHHsI TPUPOIHOTO
paBHOBECHS;

IIOHUMATh CYIIHOCTb METOJIOB IIO3HAHUS,
HCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOIH30BATh MMOTyIaeMbIe
3HAHUS TS aHAIN3a U OOBSICHEHUS SIBJICHUN
OKpY>KarollIero MUpa u NpOUCXOJSAIINX B




/o

HaunmenoBanue
pa3aenoB U TEM
MPOTrpPaMMBbI

KomnuectBo yacos

Bcero

KontponbHsbie
paboThI

IIpakTrnueckue
paboThI

DnexTpoHHBIE (ITUPPOBLIC)
o0pa3zoBaTeNnbHBIC PECYPCHI

JlononmHuTeNbHAA HHPOPMALIUS

HEM U3MEHEHUM, YMEHUS Je1aTh
000CHOBAHHBIE 3aKJIIOYEHUS Ha OCHOBE
Hay4HBIX ()aKTOB M UMCIOIIMXCS IaHHBIX C
LETIBIO MOJYyYEHHUs JOCTOBEPHBIX BHIBOJIOB;
-CaMOCTOSITEILHO MCIIOJIb30BaTh
XUMHUYECKHUE 3HAHUS JUIS PEIICHUS IPoOieM
B PEAIbHBIX )KU3HEHHBIX CUTYalUAX;

1.2

CrtpoeHue BemiecTna.
MHoroo0pasue BelecTB

https://resh.edu.ru/subject/29/11/

COBMCCTHas TBOp‘-ICCKaf{ OCATCIIBHOCTH HpI/I
CO3JIaHUH YYEOHBIX MPOCKTOB, PEIICHUH
y‘~IC6HI)IX U I1I03HABaTCJIbHBIX 3a1a4,
BBINOJTHCHUH XUMHUYECKHX SKCIICPUMEHTOB;
-OLICHUBAHUC CI/ITyaI_II/If/'I, CBs3AaHHBIX C
XUMHYECKUMH SIBJICHUSIMH, -COOJIIOIEHUE
MpaBWII OE30TTACHOTO OOPAIIEHUS C
BEIIECTBAMHU B OBITY, IOBCEAHEBHON KU3HU
U B TPYZOBOI1 1€ATEIHHOCTH; ~-OCO3HAHHE
HE00X0IMMOCTH UCIIOJIL30BaHUS
JTOCTHKEHUH XUMUH JIJIS] pEIICHUS
BOIIPOCOB PAITMOHATILHOTO
MPUPOAONIONB30BAHUS;

MIPOTHO3UPOBATh HEOIATONPUATHBIE
9KOJIOTHYCCKHE ITOCICACTBHS
NPEINPUHUMAEMBIX JEHCTBUHI U
MpeI0TBpaIaTh HX;

YMEHHE aKTHBHO TIPOTHBOCTOSTH
UJCOTIOTUU XeMO(pOOUH; -IIOHUMATh
CHEIU(PUKY XUMUHU KaK HAyKH, OCO3HAHUS
e€ ponu B (hOPMUPOBAHUH PAIIHOHATHHOTO
HayYHOTO MBIIICHUS, CO3/IAHUN
I[EJIOCTHOTO MPEACTAaBICHUS 00
OKPYKaroIIeM MUpPE KaK O eTUHCTBE
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/o

HaunmenoBanue
pa3aenoB U TEM
MPOTrpPaMMBbI

KomnuectBo yacos

Bcero

KontponbHsbie
paboThI

IIpakTrnueckue
paboThI

DnexTpoHHBIE (ITUPPOBLIC)
o0pa3zoBaTeNnbHBIC PECYPCHI

JlononmHuTeNbHAA HHPOPMALIUS

MIPUPOJBI U YEIOBEKa, B TO3HAHUU
MIPUPOAHBIX 3aKOHOMEPHOCTEN U PELLICHUU
po0JieM COXpaHEeHHsI IPUPOAHOTO
paBHOBECHS;

IIOHUMATh CYIIIHOCTb METOJOB II03HAHUS,
HCIIOJb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH MCIOJIB30BATH TIOJTyIaeMbIe
3HAHUA JUISL aHAJIN3a U OObSICHEHUS SIBICHUM
OKPY’KaIOIEro MUpPa U MPOUCXOIAIINX B
HEM M3MEHEHUM, yMEHHUS J1eT1aTh
000CHOBAHHbBIE 3aKIOYEHHSI HA OCHOBE
Hay4YHBIX ()aKTOB U UMEIOIIUXCS TaHHBIX C
LIEJIBIO MTOJyYEHUsl JOCTOBEPHBIX BBIBOJIOB;
-CaMOCTOSTEIILHO MUCIO0JIb30BaTh
XUMHUUYECKHE 3HAHUSA [Vl PeLeHus IpobiieM
B PEAIbHBIX )KU3HEHHBIX CUTYaIUAX;

1.3

XHUMHUYECKHE pcakuuu

https://resh.edu.ru/subject/29/11/

COBMECTHAs TBOpUYECKas AeSITeIbHOCTh MPU
CO3/IaHUH YYEOHBIX MPOCKTOB, PEIICHUN
yueOHBIX M MMO3HABATENbHBIX 33124,
BBITTIOJITHCHU U XUMHNYCCKUX SKCHepI/IMeHTOB;
-OLIEHUBaHUE CUTYAIlNii, CBI3aHHBIX C
XUMHNYCCKUMMU SABJIICHUAMU, 'CO6HIOJI€HI/IG
MpaBmJI O€30MacCHOT0 OOPAIIEHUS C
BCIIIECTBaAMHU B 6I)ITy, HOBCC}IHGBHOﬁ JKN3HU
Y B TPY/IOBO I€ATEIHHOCTH; -OCO3HAHUE
HEO0XOIMMOCTH HUCIIOIBL30BAHUS
JOCTHKEHUN XUMUM JIJIS1 pEIICHUS
BOIIPOCOB PAITMOHATILHOTO
MIPUPOIONIONB30BAHUS;

MIPOTHO3UPOBATH HeOJar OIIPUATHBIC
9KOJIOTHYCCKHEC ITOCIICACTBUA
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o/

HaunmenoBanue
pa3aenoB U TEM
MPOTrpPaMMBbI

KomnuectBo yacos

Bcero

KontponbHsbie
paboThI

IIpakTrnueckue
paboThI

DnexTpoHHBIE (ITUPPOBLIC)
o0pa3zoBaTeNnbHBIC PECYPCHI

JlononmHuTeNbHAA HHPOPMALIUS

NpEINPUHUMAEMbIX JEHCTBUN U
MpeA0TBPAIIATh UX;

YMEHHE aKTUBHO TIPOTHBOCTOSTh
HJIC0JIOTHH XeMO()OOuH; -TIOHUMATh
crenupuKy XUMUHU KaK HAyKd, OCO3HAHUS
e€ posi B (GOPMHUPOBAHHUH PALIIOHATBHOTO
HAyYHOTO MBITIICHUS, CO3/IAHUU
IIEJIOCTHOTO MPEICTABICHHUS 00
OKPYKAIOIIeM MUPE KaK O STUHCTBE
MPUPOJIBI M YeIOBEKA, B TO3HAHUH
MIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUU
po0JIeM COXPaHCHHMSI PUPOIHOTO
paBHOBECHS;

IMOHUMAaTh CYIIHOCTh METOJIOB IMO3HAHUS,
HCIIOJb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble
3HAHUA I aHAJIN3a U OObICHEHUS SIBIIEHUH
OKpY>KaloIlero MUpa U NPOUCXOISAIINX B
HEM U3MEHEHUI, YMEHUS Je1aTh
00O0CHOBAHHBIE 3aKJIIOUCHHS Ha OCHOBE
Hay4YHBIX ()aKTOB U UMEIOIIUXCS TaHHBIX C
LIEJIBIO TTOJTYYEHHS JOCTOBEPHBIX BHIBOOB,;
-CaMOCTOSITEJIbHO UCIOJIb30BaTh
XUMUYECKHUE 3HAHUS ISl pelieHus mpooemM
B PEAIbHBIX KU3HEHHBIX CUTyalUsIX;

‘I/ITOFO 10 pa3zeny

R

‘Pasne.n 2. Heoprannyeckasi XuMusi

2.1

Mertaibl

6

https://resh.edu.ru/subject/29/11/

COBMCCTHAA TBOpUECKasd ACATCIBbHOCTD IIPU
CO3JaHNN y‘{e6HBIX IMPOCKTOB, PCIICHUU
y‘IC6HBIX 1 IO3HAaBAaTCJIbHBIX 3a/a4,
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/o

HaunmenoBanue
pa3aenoB U TEM
MPOTrpPaMMBbI

KomnuectBo yacos

Bcero

KontponbHsbie
paboThI

IIpakTrnueckue
paboThI

DnexTpoHHBIE (ITUPPOBLIC)
o0pa3zoBaTeNnbHBIC PECYPCHI

JlononmHuTeNbHAA HHPOPMALIUS

BBIINIOJTHEHUHM XUMHUYECKUX IKCIIEPUMEHTOB;
-OLICHUBAaHHUC cmyaunﬁ, CBA3aHHBIX C
XUMHUYECKUMH SIBJICHUSAMHU; -COOIIOACHNE
paBul 0€301acHOro 00pareHus ¢
BEILIECTBAMHU B OBITY, [IOBCEIHEBHON )KU3HU
U B TPYJIOBOH ACATEIBHOCTH; ~OCO3HAHUE
HE00XOAUMOCTH MCII0JIb30BaHMS
I[OCTPI)KGHPII;’I XUMHUHU JJIA pCHICHUA
BOIIPOCOB PallMOHAIBHOIO
MIPUPOIOIOIB30BAHUS;

MIPOTHO3UPOBATH HEOIATOPUSITHEIC
9KOJIOTHYECKUE TTOCIIEACTBUS
MPEINPUHUMAEMBIX JEHCTBUN U
MpeI0TBPALATh HX;

YMEHHE aKTUBHO IPOTHBOCTOSTh
UJIC0JIOTHH XeMO()OOUH; -TTIOHUMATh
cneun(uKy XMMHH KaK HayKH, OCO3HAHHUS
e€ posi B (GOPMHUPOBAHUU PALIIOHATBHOTO
Hay4YHOT'O MBIIUIEHUS, CO3JaHUU
LIEJIOCTHOTO MpeACTaBIeHUs 00
OKPY’KAIOIllEM MUPE KaK O €JUHCTBE
MIPUPOABI U UEIOBEKa, B TO3HAHUU
MIPUPOAHBIX 3aKOHOMEPHOCTEN U PELLIEHUHU
po0JIeM COXpaHEeHUsI TPUPOAHOTO
paBHOBECHS;

IIOHUMATh CYIIHOCTb METOJIOB ITIO3HAHUS,
HCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOIH30BATh MMOTy4aeMbIe
3HAHUSA I aHAJIN3a U OOBICHEHUS SBJICHUN
OKpY>KaroILIero MUpa u MpOUCXOJAIINX B
HEM U3MEHEHUI, YMEHUS Je1aTh
000CHOBAHHBIC 3aKJIIOYCHUS Ha OCHOBE




Ne HaumenoBanue KonuuecTBo yacos \ DnexTpoHHbIC (LIH(POBHIC) JomonHuTe bHAsE HHQOpPMAIHS
n/n pa3ziesoB U TeM Beero| Kontponshsie | [Tpaktnueckue|  00pasoBaTesibHbIe pecypehbi
HpOTpaMMbl paboTHI paboThI

HAYYHBIX (DAKTOB U UMEIOIIMXCSI JAHHBIX C
LEIIBbIO TOTYYCHHS JOCTOBEPHBIX BBIBOJIOB;
-CaMOCTOSITEIbHO HCI0JIb30BATh
XUMHYECKUE 3HAHUS JISl PEIICHHS TTPOOIeM
B peaIbHbBIX )KU3HCHHBIX CUTYAIIUAX;

2.2 |HemeTasmibt 9 1 1 https://resh.edu.ru/subject/29/11/ COBMECTHAsI TBOPYECKast ACITEIBHOCTD IIPU

CO3JIaHMM Y4EOHBIX MPOEKTOB, PEILICHUH
yLIe6HI)IX U I1I03HABaTCJIbHBIX 3a1a4,
BBINIOJTHEHUH XUMHYECKHUX KCIIEPUMEHTOB;
-OLICHUBAaHHUC cmyaunﬁ, CBA3aHHBIX C
XUMHUYECKHMH SIBJICHUSAMH; -COOII0ICHUE
paBuil 0€301acHOT0 00paIIeHus ¢
BEILIECTBAMHU B OBITY, IOBCEIHEBHON )KU3HU
U B TPYJIOBOM AEATEINBHOCTH; ~-OCO3HAHUE
HE00XOAUMOCTH HCTIOJIb30BaHMS
JOCTUKEHUM XUMHUHU [T pEeLIEHUs
BOIIPOCOB PallMOHAIILHOTO
MIPUPOIOIOIB30BAHUS;

MIPOTHO3UPOBATh HEOIATONPUATHBIE
9KOJIOTHYCCKHE TTOCICACTBHS
NPEANPUHUMAEMBIX JEHCTBUHI U
MpeOTBPAIATh HX;

YMEHHE aKTHUBHO TIPOTHBOCTOSTh
UJICOTIOTUU XeMO(pOOUH; -IIOHUMATh
CHEeIU(PUKY XUMUHU KaK HAyKH, OCO3HAHUS
e€ ponu B (hOPMUPOBAHUH PAITHOHATHHOTO
HayYHOTO MBITIICHUS, CO3JIAHUU
L[EJIOCTHOTO MPEACTAaBICHUS 00
OKPYKaroIIeM MUpPE KaK O eTUHCTBE
MIPUPOBI M YeTOBEKa, B TO3HAHUHI
MIPUPOJTHBIX 3aKOHOMEPHOCTEH U PEeIICHUN



https://resh.edu.ru/subject/29/11/

/o

HaunmenoBanue
pa3aenoB U TEM
MPOTrpPaMMBbI

KomnuectBo yacos

Bcero

KontponbHsbie
paboThI

IIpakTrnueckue
paboThI

DnexTpoHHBIE (ITUPPOBLIC)
o0pa3zoBaTeNnbHBIC PECYPCHI

JlononmHuTeNbHAA HHPOPMALIUS

po0JIeM COXpaHEeHHsI IPUPOIHOTO
paBHOBECHS;

IIOHUMATh CYIIIHOCTb METO0B I03HaHUA,
HCIIOJb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCIOJIB30BATh TOJTy4aeMble
3HAHUA JUISL aHAJIM3a U OObSACHEHUS SIBJICHUM
OKPY’KaIOIEro MUPA U MPOUCXOJALIUX B
HEM M3MEHEHUM, yMEHHUS J1eT1aTh
000CHOBaHHbBIE 3aKIOYEHHSI HA OCHOBE
Hay4YHBIX ()aKTOB U UMEIOIIUXCS TaHHBIX C
LIEJIBIO MTOJyYEHUsl JOCTOBEPHBIX BBIBOJIOB;
-CaMOCTOATEIILHO UCIO0JIb30BaTh
XUMHUUYECKHE 3HAHUS [Vl PELIeHUs IpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaLUAX;

2.3

CBs13b HEOPTaHUYECKUX
W OpraHUYECKUX
BEILECTB

https://resh.edu.ru/subject/29/11/

COBMECCTHAas TBOp'—IeCKaSI OCATCIIBHOCTH HpI/I
CO3/IaHUH Y4EOHBIX IMPOCKTOB, PEIICHUN
yueOHBIX M MMO3HABATENbHBIX 33124,
BBITTOJIHCHUUN XUMHNYCCKUX SKCHepI/IMeHTOB;
-OlLIEHUBaHUE CUTYAIlHii, CBI3aHHBIX C
XUMHNYCCKUMMU SABJIICHUAMU, 'CO6HIOJI€HI/IG
MpaBmJI O€30MacHOTr0 OOPAIIEHUS C
BC€IICCTBAMHU B 6I)ITy, HOBCGJIHCBHOﬁ JKN3HU
U B TPYZIOBOI1 I€ATEIHHOCTH; ~-OCO3HAHHE
HEOOXOIMMOCTH HUCIIOIBL30BAHUS
JOCTHKEHUN XUMUM JIJIS1 pEIICHUS
BOIIPOCOB PAITMOHATILHOTO
MPUPOAOTIONB30BAHUS;

MIPOTHO3UPOBATh HEOIATONPUATHEIE
9KOJIOTHYCSCKHE TTOCICACTBHS
MPEINPUHUMAEMBIX JEUCTBUHN U
MpeOTBpaIaTh HX;
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o/

HaunmenoBanue
pa3aenoB U TEM
MPOTrpPaMMBbI

KomnuectBo yacos

‘ OnexTpoHHbIe (1IU(POBLIC)

Bcero

KontponbHsbie
paboThI

IIpakTrnueckue
paboThI

o0pa3zoBaTeNnbHBIC PECYPCHI

JlononmHuTeNbHAA HHPOPMALIUS

YMEHHE aKTUBHO TIPOTHBOCTOSITh
HJIC0JIOTHH XeMO()OOUH; -TIOHUMATh
crenupuKy XUMUHU KaK HAyKd, OCO3HAHUS
e€ posii B (GOPMHUPOBAHHUH PALIIOHATBHOTO
HAy4YHOTO MBIICHUS, CO3/IaHUU
LIEJIOCTHOTO MPEACTaBICHUS 00
OKPYKAIOIIeM MUPE KaK O CTUHCTBE
MPUPOJIBI M YeIOBEKA, B TO3HAHUH
MIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUU
poO0JIeM COXPaHCHHMSI PUPOIHOTO
paBHOBECHS;

IMOHUMATh CYITHOCTh METOJIOB IMO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIH30BATh ITOTyIaeMbIe
3HAHUA U1 aHaJIn3a U OObICHEHUS SIBIIEHUN
OKPY>KaroIlero MUpa U NPOUCXOISAIINX B
HEM U3MEHEHUI, YMEHUS Je1aTh
00OCHOBAHHBIE 3aKJTIOUCHHS Ha OCHOBE
Hay4YHBIX ()aKTOB U UMEIOIIUXCS TaHHBIX C
LIEJIBIO TTOJTYYEHHS JOCTOBEPHBIX BHIBOJIOB;
-CaMOCTOSITEJIbHO UCIOJIb30BaTh
XUMUYECKHUE 3HAHUS JUIsI pelieHust mpooemM
B PEaJIbHBIX KU3HEHHBIX CUTYyalUsX;

‘I/ITOFO 110 pa3zeny

|17 ]
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‘Pasnen 3. Xumus ¥ KM3Hb

3.1

XUMUS U )KU3Hb

https://resh.edu.ru/subject/29/11/

COBMCCTHAA TBOpUECKasd ACATCIbHOCTD IIPU
CO3JaHNN y‘{e6HBIX IMPOCKTOB, PCIICHNUU
yqe6Hr,1x 1 IO3HAaBAaTCJIbHBIX 3a/7a4,
BBIITOJIHCHUU XUMHUYCCKUX SKCIICPUMCHTOB,
-OIICHUBaHHUEC chyaunﬁ, CBsA3aHHBIX C
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/o

HaunmenoBanue
pa3aenoB U TEM
MPOTrpPaMMBbI

KomnuectBo yacos

Bcero

KontponbHsbie
paboThI

IIpakTrnueckue
paboThI

DnexTpoHHBIE (ITUPPOBLIC)
o0pa3zoBaTeNnbHBIC PECYPCHI

JlononmHuTeNbHAA HHPOPMALIUS

XUMHUYECKUMH SIBJICHUSAMHU; -COOIIOACHNE
paBul 0€301acHOT0 00pareHus ¢
BEILIECTBAMHU B OBITY, [I0BCEIHEBHON )KU3HU
U B TPYJIOBOH ACATEIBHOCTH; ~OCO3HAHUE
HE0O0XOAUMOCTH MCII0JIb30BaHMS
I[OCTI/I)KGHI/Iﬁ XUMHUHU JJIA pCHICHUA
BOIIPOCOB PallMOHAIBHOIO
MIPUPOIOIOIB30BAHUS;

MIPOTHO3UPOBATH HEOIATONPUSTHEIC
3KOJIOTUYECKHE MOCIEACTBUS
MPEINPUHUMAEMBIX JEHCTBUN U
MpeA0TBPALIATh UX;

yYMEHHE aKTUBHO MPOTUBOCTOSTh
HJICOJIOTUU XeMO(POOUH; -IIOHUMATh
crienuUKy XMMUHU KaK HayKd, OCO3HAHUS
e€ posu B (GOPMHUPOBAHUU PALIIOHATBHOTO
HAy4YHOT'O MBIIIJICHUS, CO3JaHUN
[EJIOCTHOTO MPENICTABICHHS 00
OKpY’KaroIleM MHUpe KakK O eIMHCTBE
MIPUPOJIBI M YEIIOBEKA, B TTIO3HAHUHT
MPUPOTHBIX 3aKOHOMEPHOCTEN U peIIeHUH
po0JIeM COXpaHEeHUsI IPUPOAHOTO
paBHOBeCHS;

IIOHUMATh CYIIHOCTb METOJIOB II03HAHHUS,
HCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HMCIIOIB30BATh MOTyIaeMbIe
3HAHUSA I aHAJIN3a U OOBICHEHUS SBJICHUN
OKpY>Karollero Mupa 1 NpoOUCXOJsIINX B
HEM U3MEHEHUI, YMEHUS Je1aTh
000CHOBaAHHBIC 3aKIIIOYCHUS Ha OCHOBE
Hay4HBIX ()aKTOB M UMEIOIINXCS IAaHHBIX C
LIEJIBIO TTOJTYYEHHUS JOCTOBEPHBIX BHIBOJIOB;




JlononmHuTeNbHAA HHPOPMALIUS

KomnuectBo yacos

OnexTpoHHbIe (1IU(POBLIC)

Ne Hanmenosanue
n/n pa3ziesoB U TeM Beero| Kontponshsie | [Tpaktnueckue|  00pasoBaTesibHbIe pecypehbi
HpOTpaMMbl paboTHI paboThI
-CaMOCTOSATENBHO UCIOIb30BaTh
XUMHYECKHE 3HAHUS 171 PEIeHHs Ipobiem
B peasIbHbIX )KU3HEHHBIX CUTYyaLUsX;
‘I/ITOI‘O 10 pas3jeny ‘ 4 H
OBLIEE KOJIMYECTBO 34 2 3
YACOB I10 ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus / Epemun B.B., Ky3ssmenko H.E., Tepenun B.1., JIpoznos A.A., Jlynun B.B.; mox penakuueit
Jlyauna B.B., O6miecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «/[[PODA»; AKiimoHepHOE 00IIECTBO
«3marensctBO «lIpocBemenune»

* Xumus, 11 kimacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.; non penakiueii JIynuna
B.B., O0miecTBo ¢ orpaHu4eHHOM O0TBETCTBEHHOCThIO «/[PODAY»; AKInoHepHOE 0011eCTBO

«M3parenbcTBO «HpOCBeH_IeHI/Ie»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

https://resh.edu.ru/subject/29/11/
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OIBHY «HCTUTYT cTpaTernn pa3suTtus obpasoBaHUSa»
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