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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma o XMMHU Ha yPOBHE CpEAHEr0 001Iero oopasoBanus pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUH K pe3ysibTaTaM 0CBOeHHUS (eaepaabHOi 00pa3oBaTeIbHON MPOrPaMMbl CPETHETO
obmiero oopaszosanus (POIT COO), npencraBineHnbix B DeeparbHOM Tocy1apcTBEHHOM oOpa3oBaTenbHOM ctangapre COO, ¢ yuérom
Konnenmun npenonaBanus yueOHOro npeamera « XuMus» B 00pa3oBaTeIbHbIX oprannsanusx Poccuiickoit @enepanuu, peamru3yronmx
OCHOBHBIE 00pa30BaTEJIbHBIE IPOrPaMMBbl, 1 OCHOBHBIX MosI0kKeHUH «CTpateruu pa3sutus BocnuTtanus B Poccuiickoit denepaiinu Ha nepuos
10 2025 roga» (Pacopsixenue IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJX0/JI0B K pa3pabOTKe IPOrpaMMBbl 110 XUMHUH, K ONPEAEICHUI0 O0IIeH cTpaTeruy 00y4eHus, BOCIUTaHUS U Pa3BUTUS 00yUYarOLXCsl
cpenctBamu ydeOHoro npeameta «Xumus» it 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIHM KoHLENTyanbHbIe nosioxxkenus GI'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH IIEJIeH, COZepIKaHus, pe3yIbTaTOB 00y4YeHHUs M TPEOOBAHUI K YPOBHIO TIOJTOTOBKH BBIITYCKHHKOB.

Xumudeckoe 00pazoBaHuE, MOTYIaeMOE BBIMTYCKHUKAMH 00111e00pa30BaTebHON OpraHn3alluy, sIBISETCS HEOTHEMIIEMOMN YacThIO UX
obpazoBaHHOCTH. OHO CITy)KUT 3aBEPIIAIOIINM TAIIOM pealln3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH,
MPUCYIINX I[EJIOCTHON CUCTEME XMMHUECKOro 00pa3oBaHusl. DTH [IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB NMPUPOABI, POPMUPOBAHUS
MHPOBO33PEHHUS U O0IIEH KyIbTYphl UEJIOBEKA, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U IPUPOTHON CpeJie.
Peanuzyercsa xumudeckoe oOpa3oBaHre 00yJarOIIUXCs Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus CpeCTBAMH YUeOHOTO MpeaMeTa «XUMHUS,
coJiepKaHue U TTOCTPOEHUE KOTOPOTO OMPEIETICHBI B MPOTPAMME 110 XUMHUH C YIETOM CHEIU(UKN HAYKU XUMHUH, €€ 3HAUCHUS B TTIO3HAHUU
MIPUPOBI M B MaTEPHAIILHOM JKU3HU OOIIECTBA, a TAKXKE C YIETOM OOIIMX IeNiel ¥ MPUHITUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpesiHero oo1ero oopa3zoBanus B Poccuiickoit @enepanuu.

XUMHUS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B COBPEMEHHOM ITMBUIIM3AINH, B CO3JaHUH HOBOM 0a3bl
MaTepuaIbHOU KynbTypbl. OHa BHOCUT CBOM BKJIaJ B JOPMUPOBAHUE PALMOHATILHOTO HAYYHOT'O MBIIIUIEHHUS, B CO3/1aHUE LIEJIOCTHOTO
MIpeJICTaBICHHs 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YelIOBEKa, KOTOpoe (OpMUPYETCsl B XMMHUH HAa OCHOBE TIOHUMaHUS
BELIECTBEHHOI'O COCTAaBa OKPYXKAIOIIEro MUpa, OCO3HAHUS B3aMOCBSI3U MEXK/1y CTPOCHHEM BELIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU
00JacTIMU IPUMEHEHHUS.

TecHO B3aUMOJEHCTBYS C IPYTUMH €CTECTBEHHBIMH HAyKaMH, XUMHUS CTaja HEOTHEMIIEMOM YaCThI0 MUPOBOU KYJIBTYPbI, HEOOXOIUMBIM
YCIIOBUEM YCIEIIHOTO TPY/Ia U )KU3HU KaXkI0T0 uieHa oomecTBa. CoBpeMeHHas XMMHUsI KaK HayKa co3uaaTellbHasl, Kak HayKa BBICOKUX
TEXHOJIOTUI HalpaBJeHa Ha pelIeHHe M100abHBIX TPO0JIEM YCTOMUHNBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, DHEPI€TUYECKOM, MUIIIEBOM,
HKOJIOTHYECKOM 0€30MacHOCTH U OXPaHBI 3JOPOBbSI.

B cooTBeTcTBHM ¢ 00IIMMHY HIENTSIMH M IPUHIIUIIAMHA CPEIHETO 00111ero 00pa3oBanus cojaepxkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi



YpOBEHb U3YUEHHs1) OPUEHTHPOBAHO MIPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO TOATOTOBKY O0yUYaIOIUXCsl, HEOOXOIUMYIO UM JUIS BBIPAOOTKHU
MHPOBO33PEHUYECKUX OPHEHTHUPOB, YCIICITHOTO BKIFOUEHHUS B KHU3Hb COLIMYMa, IIPOJIOJKCHISI 00pa30BaHus B PA3IMUHBIX 00JIACTAX, HE
CBSA3aHHBIX HEIIOCPEJACTBEHHO C XUMHUEH.

CocrapnsommuMu npeaMera «XuMus» SBISIOTCS 0a30Bble Kypebl — «Opranuueckas Xumus» u «O011as 1 HeopraHu4eckasi XUMus», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHHS KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HaYKU: CHCTEMA 3HAHUI 110 HEOPTaHWYECKOW XUMUH (C BKIIOYCHHEM 3HAHHMA
n3 o011l XMMUH) U OpraHndeckoi XuMuu. GopMupoBaHKE JaHHOW CHCTEMBbI 3HAHUH MTPU U3YUSHHUH MTPEeIMeTa 00eCIIeYMBAET BO3MOKHOCTD
paccMOTpeHHs BCET0 MHOT000Opa3usi BEIIECTB Ha OCHOBE OOIINX MOHSTUI, 3aKOHOB M TEOPUN XUMHUHU.

Crpykrypa conepkanust KypcoB — «Opranndeckast xumus» u «O01mas 1 Heopranudeckasi XuMus» cOpMUPOBaHA B IIPOrpaMMe TI0 XUMUH HA
OCHOBE CHCTEMHOT0 MIOJIX0/Ia K H3yYEHHUI0 yueOHOro MaTepuania u o0yclioBIeHa HCTOPUIECKH 0OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUI Ha
onpeeEHHBIX TEOPETUUECKUX YPOBHSIX. Tak, B Kypce OpraHM4eCKON XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCUYECKON TEOpUU
CTPOEHHUS OPTaHMYECKUX COCAMHEHUH, a TAKXKE HAa YPOBHE CTEPEOXUMHUYECKUX U SJIEKTPOHHBIX MTPEACTABICHHUI O CTPOCHHUH BEILIECTB.
Caenenust 00 M3ydaeMbIX B Kypce BEIIECTBAaX JAFOTCS B PA3BUTHH — OT YIVIEBOJOPOJIOB JIO CIIOKHBIX OMOJIOTUYECKH aKTHBHBIX COSIMHECHUN. B
Kypce OpraHM4ecKoi XMMHHU TMOJIy4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O O0IIEr0 00pa30BaHUs ITEPBOHAYAIBHbBIE
MPEACTABICHUS O XUMUYECKOM CBSA3M, KIACCU(DUKAITMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O
XUMHUYECKON PEAKLUU.

[Tox HOBBIM yTJIOM 3peHUS B IpeaMeTe « XUMUs» 0a30BOTO YPOBHS pacCMAaTPUBACTCS M3yUEHHBIM HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus
TEeOpeTHUeCcKnil MaTepral U GaKkTOJIOTUYECKUE CBEICHUS O BEIIECTBAX U XMMHUECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01mas u
HEOpraHUYeCcKasi XUMH 00yUJaoIUMCS PEIOCTABIISIETCS] BO3MOKHOCTh OCO3HATH 3HAYCHHUE MEPUOIUIECKOTO 3aKOHA C 00IIETEOPETHIECKUX
Y METOJOJIOTUYECKUX MO3UIUH, TTy0Ke IOHATh UCTOPUYECKOe U3MEHEeHHEe (QYHKITUI 3TOT0 3aKOHa — OT 00001aro1Iei 10 OOBICHSIONIEeH U
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMI O Ba)KHEUILIMX BEUIECTBAX, X COCTaBE, CTPOEHUHU, CBOMCTBAX U MPUMEHEHUH, a TAK)KE O XUMUYECKUX PEAKIUAX, UX
CYIIHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTEKaHUs TonofiHsAeTcs B Kypcax 10 u 11 kiaccoB aneMeHTaMu coiepKaHusl, UMEIOIIUMHU
KYJIbTYPOJIOTHYECKHUI U IPUKIIATHON XapaKkTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3H XUMHUH C IPYTUMHU HAyKamH,
PacKphIBAIOT €€ POJIb B MO3HABATEIBLHOM M MPAKTHYECKOM JIEATEIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHHUS K TIPOIIECCY
TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUUECKUX MPUIIOKEHUN XUMUHU, TIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIIECTBEHHO U JINYHOCTHO
3HAYMMBIX TIPOOIeMax, CBI3aHHBIX ¢ XUMHUEH, KPUTHIECKH OCMBICIUBATh HHPOPMAIIHIO U IPUMEHSTh €€ /IS OMOJTHEHHSI 3HAHUHN, PEIICHUSI
WHTEJUICKTYAJIbHBIX M OKCIIEPUMEHTAIBHBIX UCCIIEIOBATEILCKIX 3a/1a4. B 11e710M cofeprkanne yaeOHoro npeaMera « XuMus» JaHHOTO YPOBHS
W3YYCHHS] OPUEHTHPOBAHO Ha (popMHpOBaHUE Y O0YUAIOIINXCS MUPOBO33PEHYECKOM OCHOBBI JIJIsi TOHUMaHUs (PUIO0COPCKUX UJIEH, TAKMX KaK:
MaTepuaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPTaHUYECKOT0 MHUPa, 00YCIIOBIICHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHUEM,
MO3HABAEMOCTb MPUPOIHBIX SBICHUN MYTEM SKCIIEPUMEHTA U PEIICHHUs TPOTUBOPEUNI MEKIY HOBBIMU (DaKTaMU U TEOPETHUECKUMU
MPEANOCHUTKAMU, OCO3HAHUE POJIM XUMHH B PEIIEHUN YKOJOTUUECKUX TTPOOIIeM, a TakKe MpooieM COEPEeKeHHS DHEPTETHIECKUX PECYPCOB,
CBIPbSI, CO3/IaHUSI HOBBIX TEXHOJIOTUH U MaTEpHUAJIOB.



B nutane pemienus 3a1a4 BOCIUTAHUS, Pa3BUTHSL U COLIMATIN3ALMH 00yUYarOIUXCsl IPUHATHIE IPOrPAMMOM [0 XMMUHU MOIXO0/IbI K ONPEIEICHUI0
COJIep KaHUs M TIOCTPOCHUS MPeIMETa MPEyCMaTPUBAIOT (OPMHUPOBAHUE YHUBEPCATBHBIX YUCOHBIX ACHCTBUMN, UMEIOIINX 0a30BOE 3HAUCHHE
IUIsl Pa3JIMYHBIX BUJIOB JIEATEIBLHOCTH: PEILIEHHs IpOo0OIIeM, IOUCKa, aHaIu3a U 00paboTKK HHPOPMALIUU, HEOOXOAUMBIX JUIsl IPUOOPETEHUS
OIIbITa MPAKTUYECKON U UCCIIEA0BATEIBCKOM IEATENBHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TO3HAHUU XUMUHU.

B npakTuke npernoiaBaHusl XMMHUU KaKk Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMsl, TaK U HAa YPOBHE CPEJIHEr0 001ero oopa3zoBaHus, pu
OIIPEAEIICHUH COACPKATEIBHON XapaKTCPUCTUKY 1IEJIeN N3YYEHUs IIPeIMEeTa HAPaBICHUEM IIEPBOCTEIIEHHON 3HAYMMOCTH TPAIULMOHHO
npu3Ha&Tcst popMUpOBaHNE OCHOB XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKON eI TeIbHOCTH YeJIOBEKA U
KaK OJJHOTO U3

KOMITOHEHTOB MUPOBOH KyJIbTyphl. C METOJMYECKOM TOUKH 3PEHUS TAKOM MOAXO0/1 K OIPEACIICHUIO LIeTel U3ydeHUsl IPEAMETa SBISETCS
BIIOJIHE ONPaBJaHHBIM.

CornacHo JaHHOH TOYKE 3pEHHUS TJIABHBIMU LIESIMUA U3YUSHHS ITpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBistroTes:
(bopMHpOBaHNE CHCTEMBlI XMMUYECKHX 3HAHWHN KaK BaKHEHINIEH COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPa, B OCHOBE KOTOPOI
JIeKaT KJIIOUYEBBIE MOHATHS, (yHIaMEHTAJIbHbIE 3aKOHBI U TEOPUU XUMHHU, OCBOCHUE SI3bIKA HAYKH, YCBOCHUE U IOHUMAaHHUE CYLTHOCTH
JIOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOI0 XapaKTepa, 03HaKOMJIEHHE C UICTOPUEN UX pPa3BUTUS U CTAHOBJICHUS;

(dbopMHpoBaHKE U pa3BUTHE MIPEJCTABICHUN O HAYYHBIX METOAAX IMO3HAHMS BEIIECTB M XUMUYECKUX PEAKLUNA, HEOOXOJUMBIX JJIs
NpUOOPETeHUs] YMEHHUI OPUEHTHPOBATHCSI B MUPE BEIIECTB U XMMUYECKHX SIBIICHUH, UMEIOIINX MECTO B MPUPOJIC, B MPAKTHUECKON U
IIOBCEIHEBHOM JKHU3HY;

pa3BUTHE YMEHUN U CIOCOOOB AEATEIbHOCTH, CBS3aHHBIX C HAOIIOAEHUEM U O0BSICHEHMEM XUMHUECKOT0 SKCIIEPUMEHTA, COOTIOICHIEM
paBui 0€301MacHOro 0OPAIIEHHUs C BEIIECTBAMHU.

Hapsiny ¢ atum, cogepxaTenbHas XapakTepUCTHKa LIeJIeH U 3a/1a4 U3y4YeHUsl peAMEeTa B IporpaMMe o XMMUM YTOUHEHa U CKOPPEKTUpOBaHa B
COOTBETCTBUH C HOBBIMH ITPUOPUTETAMHU B CUCTEME CpeaHero o0miero oopa3oBanusi. CeroHs B MpenogaBaHui XUMHUU B OOJIbLIEH CTETeHN
OTIAETCS MPEANOYTEHUE TPAKTUUECKONH KOMIIOHEHTE COJIepKaHusl 00yUeHUs, OpUEHTHPOBAHHOMN Ha MOATOTOBKY BBITYCKHUKA
00111e00pa30BaTeIbHON OpraHu3aluy, BIaIeI0IIero He HAbOPOM 3HaHUH, a (PYHKIIMOHAILHON TPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSIMU
aKTUBHOTO MOJYYEHUs 3HAaHUHM U IPUMEHEHUSI X B pEAIbHOM JKU3HU ISl pELICHUS TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM NIpH U3ydeHUU NpenMeTa « XUMHUsD» JOMUHUPYIOIee 3HaUeHHE MPUOOPETaoT TaKKue LEeNU U 3a]1aui, Kak:

ajanranus oOy4Jarluxcs K YCIOBUSIM JUHAMUYHO Pa3BUBAIONIETOCS MUPa, OPMUPOBAHUE UHTEUIEKTYAIbHO Pa3BUTON JIMUYHOCTH, TOTOBOU K
camM000pa30BaHUI0, COTPYAHUUECTBY, CAMOCTOSATEILHOMY NPUHATHIO TPAMOTHBIX PEIIEHNH B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHbBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

(dbopMupoBaHHE y 00yJarOIIMXCS KJIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIETEHUNH ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHHE JIJIsl pa3IMYHbIX BUJIOB
JeSITeIbHOCTU: PeleHHs TpobiieM, OUCKa, aHalIu3a U 00paboTKu MH(OpMAIK, HEOOXOIUMBIX [Tl IPUOOPETEHHS ONbITa EATEILHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHUM XMUMHH, a TAKXKE JIsl OUEHKHU C MO3UIIMNA SKOJIOTMYECKOI 0€30acHOCTH XapaKTepa BIUSHUS
BELIECTB U XMMUYECKHUX IIPOLIECCOB HA OPraHU3M UY€JIOBEKa U IPUPOAHYIO CPELY;



pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YJaIONINXCsl: CIIOCOOHOCTH CaMOCTOSITEIIBHO
pUOOpETaTh HOBBIE 3HAHUS TI0 XMMHH B COOTBETCTBUU C KU3HEHHBIMH MMOTPEOHOCTSMHU, UCTIOIH30BaTh COBPEMEHHBIC MH(POPMAITMOHHBIE
TEXHOJIOTUH TSI TIOMCKA U aHaIM3a YUeOHOH M HAyYHO-TIONYJISIPHOW HH(POPMALIUU XUMUYECKOTO COJICPIKAHHS,

(hopMUPOBaHHE U PA3BUTHE Y O0YUYAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO MBIIIJICHUS, HA0II01aTeIhbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH,
KOTOPBIE OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, TIPY TUIAHUPOBAHUHU ¥ IIPOBEJACHUN XUMHUYECKOTO IKCIICPUMEHTA;

BOCIIUTAHHE Y 00YYAIOMIMXCS YOSKIEHHOCTH B TYMaHUCTUYECKOW HAITPABICHHOCTH XMUMHH, €€ BAXKHOH POJIM B PEIICHUU TI00AIBHBIX TPOOIIeM
paIMoHAIFHOTO TIPUPOIOTIOIB30BAHUS, TOTIOJIHEHUS SHEPIETUYECKUX PECYPCOB M COXPAHEHUS PUPOTHOTO PABHOBECHS, OCO3HAHUS
HEO0OXO0IMMOCTH OEPEKHOTO OTHOIICHHSI K IIPUPOJIC U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITa HCIIOJIH30BAHMS ITOJIYICHHBIX 3HAHUN
JUTSL IPUHSTHSI TPAMOTHBIX PEIICHUH B CUTYAIIHMSIX, CBSI3aHHBIX C XUMHUUECKUMHU SIBIICHHUSIMHU.

B y4eOGHOM M1aHe cpeiHero o0mero oo0pa3oBaHus MpeaMeT «XuMHus» 0a30BOr0 YPOBHS BXOJUT B COCTAaB MPEAMETHON o0nactu «EcTecTBeHHO-
HAYYHBIC [TPESIMETHD.

OO11ee 9nciIo0 9acoB, OTBEIEHHBIX JIUIs U3YUCHUsSI XUMHH, Ha 0230BOM YPOBHE CpeJIHEro o0miero oopa3oBaHus, coctapiseT 68 yacos: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 gaca (1 4ac B Heneio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKO XUMHH

[Ipeamer opraan4eckoil XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHU

B [I0JIYUEHUHU HOBBIX BEILIECTB U MaTepHasioB. Teopus CTpoeHus: opraHnyeckux coeiuHeHuii A. M. byTiepoBa, €€ OCHOBHBIE [TOJIOKEHHUS.
CrpykTypHBIE (POPMYIIBI OpraHUYECKHX BemecTB. ['oMoorus, nzomepusi. XMMHUECKas CBSI3b B OPraHMUECKUX COCTUHEHUSX — OAMHAPHBIC U
KpaTHBIE CBSI3H.

[IpencraBnenne o knaccuukanuu OpraHMYECKUX BemecTB. HOMEHKIIaTypa OpraHn4eckux COeIMHeHNH (CHCTeMaTH4eCcKasi) M TPUBHAIbHbIC
Ha3BaHMsI BAKHEHIINX NPEICTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIepUMEHTAJIbHbBIE METO/Ibl U3YYEHUS BEIIECTB U UX MPEBPAlIEHUN!

03HaKOMJIEHHE C 00pa3liaMy OpraHMYeCKHX BEIIECTB U MaTepraiaMH Ha UX OCHOBE, MOJIEJIMPOBAHUE MOJIEKYJ OPraHUYECKHUX BEIIECTB,
HaOJI0ICHNEe HONMCAHUE JIEMOHCTPAILIMOHHBIX OMBITOB MO MPEBPAILEHUI0 OPraHMYECKUX BEIIECTB MPH HarpeBaHUHM (IU1aBjlIeHUe, OOyTIIMBaHUE U
TOpEHHE).

Yriesoaopoasl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUM psia. MeTaH U 3TaH — npocTeiiline IpeICTaBUTeNN alKaHOB: (PU3NUYECKHE U XUMHUYECKHE
CBOMCTBA (peaKlMU 3aMeIeHHs] U TOPEHUs ), HaXOKJIeHUE B IPUPO/IE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHUH psiA. DTUIIEH U MPOIUJIEH — IPOCTEHIINE NPECTABUTENN AIKEHOB: (PU3HUECKHUE U XUMUYECKUE
CBOMCTBA (peaKlMu THAPUPOBAHMSL, TaJOT€HUPOBAHUS, THIPATAL[H, OKHCIICHUS U TTOJIMMEPU3ALIUH ), TTOTyYeHHUE U TPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u metunOyragueH-1,3: cTpoeHne, BaXKHEHUIIINEe XUMUYECKUE CBOMCTBA (peakius noaumMepusamun). [lomydenue
CUHTETUYECKOIO Kay4yyKa U PE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUSI, TOMOJIOTHYECKUN Pl AIIETHIICH — IPOCTEUIIINN TTPEACTaBUTENh AIKHHOB: COCTAaB, CTPOCHHUE,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA (peakiMy THIPUPOBAHUS, FaIOTEHUPOBAHUS, THAPATALlUH, TOPEHUS ), TOTyUeHHE U IPUMEHEHHE.
Apenbl. benzoun: cocras, cTpoeHue, puanyeckre 1 XMMHUECKHUEe CBOMCTBaA (peaKkuy rajJoreHUpOBaHUS U HUTPOBAHMUS ), TOJy4YEeHUE U
npuMeHenue. Tonyon: cocmaes, cmpoenue, usuueckue u Xumuieckue Ceotcmed (peakyuu 2ai02eHupo8anus U HUmMpOBanus), oIy4erue u
npumenerue. TOKCUYHOCTb ApEHOB. [ eHeTHUECKas CBA3b MEXAY YII€BOAOPOAAMHU, IPUHAICKAIIUMHU K PA3IIMYHBIM KJIACCAM.

[Ipupoanbie HCTOUHUKH yTIeBOA0pOAOB. [Iprpoanblii ra3 u nonyTHble HeQTsHBIE Ta3bl. HedTh 1 €€ npoucxoxaenue. Criocodsl nepepaboTku
He(TH: IePEeroHKa, KPEKUHT (TepMUYECKUH, KaTaTUTHYEeCKUI ), muposn3. IIporykTsl nmepepaboTku He(hTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yTrosb U MPOJYKTHI €ro nepepadoTKH.




OKclepUMEHTAIbHbIE METO/Ibl M3YYEHHsI BEUIECTB U MX IPEBPALICHUN: 03HAKOMIIEHHE ¢ 00pa3laMu IIACTMACC, KAY4yKOB U PE3HHBI,
kosekuu «Hedte» n «Yrosb», MoJienpoBaHIE MOJIEKYJT YITIEBOIOPOJIOB U IaJIOr€HONPOU3BOIHBIX, IPOBEICHUE IPAKTUUECKONW PaOOTHI:
[I0JIy4€HUE ITUIIEHA U

U3y4EHHE ero CBOMCTB.

PacuérHpie 3a1a4u.

Bblunciienus no ypaBHEHUI0 XUMHUUECKON peakluu (Macchl, 00bEéMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA UM MTPOAYKTa PEaKLUH 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/IHBIX BEIIECTB UIIH MPOIYKTOB PEAKIIHH).

Kucsopoacoaep:kamue opranu4eckne coeJuHeHNs

[IpenenbHble 0THOATOMHBIE CIUPTHI. METaHOJ U 3TaHOJI: CTPOEHHUE, (PU3NUECKHE U XUMUUYECKHE CBOMCTBA (PEaKIMK ¢ aKTHUBHBIMU METaJUIaMU,
raJJOreHOBOJIOPOJIaMH, TOpPEHUE), IpUMeHeHne. BogopoaHble cBA3M MeX 1y MoJIeKyJIaMH cliupToB. JlelicTBUE MeTaHOIa U 3TaHOJIa HA OPraHu3M
YeJloBeKa.

MHoroaToMHbI€ CIIUPTHI. DTUJICHIJIMKOJIb U TNIMLEPUH: CTpOeHHe, (PU3NYEeCKUe U XUMUUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO LIETOUYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaKlisi HA MHOTOaTOMHBIE cliupThl). [leiicTBre Ha opranu3M uenoBeka. [I[puMenenue rivuepusa u
STUJICHTJIUKOJISL.

@deHoII: CTpOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUe cBoiicTBa. TokcuunocTh (eHomna. [Ipumenenne gpenomna.

Anbnerusl 1 kemonsi. DopManbleru], aueTaabAeru]l: CTpoeHue, (Pu3ndeckue 1 XUMHUECKUE CBOMCTBA (peaKuy OKUCIICHUS U
BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIUH), [TOJIyU€HUE U IPUMEHEHHE.

O/HOOCHOBHBIE IIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbHHAs U YKCYCHasi KUCIIOTBI: CTpOeHHE, (U3NUYECKUE U XUMUUYECKHE CBOMCTBA
(cBolicTBa, 00mIMeE /Ul KJlacca KUCIOT, peakuus dTepudukanmm), noaydyeHue u npumeHenne. CreapuHoBas U OJIEMHOBAsI KUCIIOTHI Kak
MIPEJICTAaBUTENN BBICHIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOMOIIee eiicTBHE.

CrnosHble 3(Upbl KaK IPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ maponu3 cnoxHbiX 3¢upoB. XKupsl. ['uaponus xupos. [IpuMmenenne xupos.
buonornueckast poJib JKHPOB.

VYraeBojpsl: cocTaB, Kiaccu(ukanus yrieBo1oB (MOHO-, M- U MoJucaxapuabl). [ Troko3a — npocTeiimnii MOHOCaXapHl: 0COOEHHOCTH CTPOSHHUS
MOJIEKYJIbI, PU3NUECKUEe U XMMUYECKHE CBOMCTBA (B3auMoieicTre ¢ ruapokcuoM menu(Il), okucnenne aMMuayHbIM pacTBOPOM OKCHIA
cepebpa(l), BocctanoBieHue, OpOKEHHE TITIOKO3bI), HAXOXKIECHUE B IPUPOJIE, MPUMEHEHHE, Onosioruueckas poib. orocuntes. @pykTo3a Kak
M30Mep IIIFOKO3BI.

Kpaxman u nemironosa kak npupojHbie noaumepsl. CTpoeHHe Kpaxmaia U 1ejutrono3bl. Gu3ndeckre 1 XMMUYECKUe CBOMCTBA Kpaxmana
(TuaponN3, KAaUeCTBEHHAs PEaKIUs C HOJIOM).

OKcIepUMEHTAIbHBIE METOJIbI U3YUESHHSI BEIIECTB U MX TPEBPAIICHUN: TIP

oBeJieHue, HAOII0eHNE U ONHCAaHUE IEMOHCTPALMOHHBIX OMBITOB!

rOpeHHe CIIUPTOB, KAYECTBEHHbIE PEAKIIMHM OJJHOATOMHBIX CIUPTOB (OKHCIeHue 3TaHosa okcuaoM menn(Il)), MEHOroaTOMHBIX CTUPTOB
(B3aumozeiicTBue rimueprHa ¢ rupokcuaom meau(Il)), anbaernaos (OKUcIeHHE aMMUAYHBIM pacTBOpoM okcua cepedpa(l) u rugpoxcuiom
meau(Il), B3aumopeiicTBre kpaxmaia ¢ HOJ0M), MPOBEACHNUE IPAKTHUECKON padOThI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.




Pacuérnble 3anaum.

Brruncnenus mo ypaBHEHUIO XUMHUECKOH peakiuu (Macchl, 00béMa, KOJIMYECTBA HCXOIHOTO BEIIECTBA WIIH MTPOYKTa PEAKIIUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB UM MPOAYKTOB PEAKIIH).

A3oTcoaepikale OpraHu4ecKue CoOeIMHEHUSI.

AMUHOKHUCIIOTHI KaK aM(OTEpHBIEC OPTaHUYECKUE coeqMHCHMS. DU3NYECKUE M XUMUIECKIE CBOMCTBA AMHHOKHCIIOT (Ha MpUMeEpe TIUIUHA).
buonornueckoe 3HaueHHEe aMUHOKUCIOT. [lenTumapt.

benku kak mpupoHBIC BEICOKOMOJICKYISIpHBIE coeMHCHUS. [lepBUYHAs, BTOpUYHASI U TPETUYHAS CTPYKTYpa O0enKoB. XUMUYECKHE CBOMCTBA
OENKOB: THAPOIU3, ACHATypaIusl, KAUeCTBEHHbIE PEeaKlUy Ha OeJKu.

OKCIEPUMEHTAIbHBIC METOIbl U3YUEHUS BEIIECTB U UX MPEBPAILCHUI: HAOIIOICHHE U ONTMCAHNE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATYpAIIUS
OCJIKOB IIPH HAIPEBAHUU, [IBETHBIC PEAKIIHH OCJIKOB.

BricokomosieKyJIIpHBbIE COeINHEHUS

OcHOBHBIE MOHITHSI XUMHH BRICOKOMOJIEKYJISIPHBIX COCIMHEHU: MOHOMED, TMOJIUMED, CTPYKTYPHOE 3BEHO, CTEINIEHb MOJIMMEPHU3AIINU, CPEITHSISA
MoJieKysipHasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEAMHEHNUN — MOIMMEPHU3aLUs U MOJIMKOHICH AU,
DKCIepUMEHTAIbHBIC METO/IbI H3YYEHUS BEIIECTB U UX MPEBPAILEHUH: O3HAKOMIIEHUE ¢ 00pa3liaMy IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IIJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MexXpeIMETHBIX CBSI3€H MPU U3yYEHUN OpraHnyeckor Xumuu B 10 Ki1acce OCyIIecTBIsETCS Yepe3 NCII0Ib30BaHNE KaK OOIINX
€CTECTBEHHO-HAYUYHBIX MOHATUM, TaK U MOHATUMN, SBISIOIIMNXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
OO6mre ecTecTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATU3, CHHTE3, KIIACCU(PUKALINSI, IEPUOAUIHOCTb,
HaOJI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, MOJICIIUPOBAHHE.

®duszuka: MaTepusi, SHEPTHs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (PU3NYECKHUE BEIIMYNHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusM, ouocdepa, oOMeH BelIecTB B OpraHu3Me, GoTOCUHTE3, OMOIOTUYECKH aKTUBHBIE BelecTBa (OENKH, YTIEBOIbI,
KHUPBI, PepMEHTHI).

I'eorpacdus: MuHepabl, TOPHBIE TTOPOJIBI, MOJIE3HBIE HCKOMAeMbIE, TOTIINBO, PECYPCHI.

TexHonorus: NuIEBbIe MPOAYKTHI, OCHOBBI PAIIMOHATIBHOTO MMUTAaHUS, MOIOIINE CPEACTBA, JIEKAPCTBEHHBIE 1 KOCMETHYECKUE MpenapaThl,
Marepuaibl U3 UICKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 XMW HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30OBAHIA



JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiMBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHHS 00YJarOITUMHUCS MPOTPaMM CPEIHETO 00I1ero 00pa3oBaHus (JITUHOCTHBIM,
METarnpeIMETHBIM U IpeMeTHBIM). HayuyHO-MeToanueckol OCHOBOM /7Sl pa3padOTKU TUIAHUPYEMBIX PE3YJIbTaTOB OCBOSHHSI TPOrpPaMM
CpemHero o0Iero o0pa3oBaHMs ABJSETCS CHCTEMHO-ACATEIBHOCTHBIN TTOIXOI.

B COOTBETCTBUU C CUCTCMHO-ACATCIIbHOCTHBIM ITOJAXO0OJ0M B CprKType JINYHOCTHBIX p€3yJIBTaTOB OCBOCHUA npenMeTa «XUMHUAL Ha ypOBHe
cpenHero od1iero 06pa3oBaHus BbIIEICHBI CICIYIOIINE COCTABISIOIUE:

0CO3HaHUE O0YYAIOIIMMUCS POCCUMCKON TPaXkTaHCKON MICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTU U
CaMOOIIPEIEIICHUIO;

HaAJINYUEC MOTHUBAIINU K 06y‘-IeHI/IIO;

L[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOKICHUI TNYHOCTH Ha OCHOBE KIJIFOUEBBIX [IEHHOCTEW U HCTOPUUECKUX TPAAUIINI 6a30BOM HAYKH
XYMMUH,;

TOTOBHOCTb U CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH JESATEIILHOCTH LIEGHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYITUMU
LIETIOCTHON CHCTEME XUMUYECKOTO 00pa30BaHUs;

HaJIM4Yue TMPaBOCO3HAHUS SKOJOTUYECKOU KYJIbTYpPhI U CIIOCOOHOCTU CTaBUThH LIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

.HI/ILIHOCTHBIG pC3YJ'IBTaTI>I OCBOCHUA npenMeTa ((XI/IMI/ISI» JOCTUT'AaOTCA B €CIUHCTBEC y‘~I€6HOfI nu BOCHHTaTeHBHOﬁ HCATCIIBHOCTH B COOTBECTCTBUHU
C TYMaHUCTUYECKUMHU, COITUOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U UJI€aJIaMU POCCHUIICKOTO TPaskJaHCKOTO O0IIIecTBa,
HpI/IHSITI)IMI/I B O6HICCTB€ HOpMaMI/I 158 HpaBI/IJ'IaMI/I IIOBCJACHUS, CHOCO6CTBYIOHII/IMI/I HpOHCCC&M CaMOITIO3HaHUs, CaMOpa3BI/ITI/I${ 158 HpaBCTBeHHOFO
CTaHOBJICHUS IMYHOCTU O0YYarOIIHXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHMSI MPEAMETa « XUMUS» OTpaxaroT CPOPMUPOBAHHOCTD OMNBITA TIO3HABATEIBLHON U MPAKTUYECKON
NEeSTeIbHOCTH 00YJAIOIIUXCS 0 PeaTn3allii MPUHATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

rPa’*KJAaHCKOr0 BOCIIMTAHMS:

0CO3HaHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB M 00sI3aHHOCTEH, YBaYKEHUS K 3aKOHY U MPaBOMOPSIIKY;

HpeHCTaBJ'IeHI/ISI O COILIMAJIBbHBIX HOpMaX nu npaBI/max MEKIINYHOCTHBIX 0THOIHGHI/II71 B KOJIJICKTUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATENBHOCTH MIPH CO3JJaHUH YUEOHBIX TPOEKTOB, PEIICHUN YUYEeOHBIX U MO3HABATENbHBIX 3a/1a4,
BBITTIOJIHCHUN XUMHWYCCKUX 3KCHepI/IMeHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTYMEHTBI APYTUX MPU aHAIW3€ PA3TUYHBIX BUOB YUeOHOM
JIeITEeIIbHOCTH;

NATPUOTUYECKOr0 BOCTIMTAHUSA

IIEHHOCTHOI'O OTHOIICHUS K I/ICTOPI/I‘IGCKOMY 158 HaquOMy HacCJIeauro OTequTBeHHOﬁ XUMUU,

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00J1ACTHU TEOPUH U MPAKTUIECKOTO MPUMEHEHHSI XUMUH, OCO3HAHMSI TOTO, YTO JOCTUKEHHSI HAYKH €CTh
PE3yNbTaT AMUTENbHBIX HAOMIOIEHUHN, KPOMOTIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;



MHTEpeca U MO3HABATEIbHbIX MOTUBOB B IOJIyY€HUH U NOCIEIYIOLIEM aHAIN3€ HHPOPMALIUHU O TIEPEIOBBIX JOCTHKEHUSAX COBPEMEHHOM
OTECUYECTBCHHOU XHMMUU;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO OBECHHUS;

CIOCOOHOCTH OLICHUBATh CUTYallUH, CBA3AHHBIE C XUMHUECKUMHU SIBIICHUSMH,

U IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHUE U IMIOCTYIIKM CBOMX TOBAPHILEH € IO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE
MOCJIE/ICTBUM 3TUX MOCTYIIKOB;

(opMHpPOBaHUS KYJIbTYPbI 310POBbSI:

MIOHMMAaHMsI LIEHHOCTEH 3J0pOBOT0 U O€3011acHOr0 00pasa )KU3HHU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY
(bU3NIECKOMY U IICUXUYECKOMY 3/I0POBBIO;

co0JIr0IeHMs ITPaBUII 0€30MacHOro OOPALEHUs C BEIIECTBAMU B OBITY, IOBCEJHEBHOM JKU3HU U B TPYAOBOM JESTEIbHOCTH;

MMOHUMAaHWMSI EHHOCTH MPABUJI MHUBHIyaTbHOTO M KOJUIEKTUBHOTO 0€30I1aCHOTO MOBEICHUS B CUTYAIUX, YTPOKAIOIMINX 3/I0POBBIO M KU3HH
JIIOJICH;

OCO3HAHMS MOCJIECTBUIA U HETIPUATHS BPEIHBIX MPUBBIUEK (YHOTPEOICHHUS aJIKOTO0JIsl, HAPKOTUKOB, KYpEHHS);

TPY/AOBOI0 BOCIIUTAHMA:

KOMMYHHUKAaTHBHON KOMITETEHTHOCTH B Y4€OHO-HMCCIIEIOBATEIBCKOMN IEATEIIEHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKON M IPYTUX BHIAX
NesTeNbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PEIICHUH MTPAKTUYECKHX 33124 COIIMAIbHON HAIIPAaBICHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJbI);
MHTEpeca K MPAKTUYECKOMY U3yUeHHIO Mpodeccrii pa3InyHoro posa, B TOM YHUCJIe HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUHN 110 XUMHH;
YBaKEHUS K TPYIY, JIIOJSAM TPYZa U pe3ylbTaTaM TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUIYaJIbHOM TpaeKTOpUH 00pa3zoBaHus, Oynyiieil npodeccuu u peannus3annuu cOOCTBEHHBIX
KU3HEHHBIX TIAHOB C YYETOM JJMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUH, HHTEPECOB U MOTPEOHOCTEN 00IIIeCTBa,

IKO0JIOTHYECKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH 11eTIECO00Pa3HOT0 OTHOMICHHUS K TIPUPO/IC, KaK ICTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHHMS INI00ATBHOTO XapaKkTepa HKOJOTHUECKUX MPOOIIeM, BIUSIHUSA SKOHOMUYECKHX TMPOIIECCOB HA COCTOSTHUE MTPUPOTHON U COLIMATBHOM
cpensl;

0CO3HAHMS HEOOXOAUMOCTH HCITOJIb30BAHMS JOCTIKEHUH XHMHUH JIJISI PEIISHHS BOITPOCOB PAIMOHAIBHOTO MPHPOIO0TI0IH30BAHUS;
aKTUBHOTO HETIPUATUS ACUCTBHUH, IPUHOCALINX BPE OKPYKAIOLIEH MPUPOTHON Cpesie, YMEHHs! IPOrHO3UPOBATh HEOIArONpusTHbIE
HKOJIOTHYECKHUE TIOCIICACTBUS PEANPHHIMAEMBIX TEHCTBUN M MTPEIOTBPAIIATh HX;

HAJINYHSI Pa3BUTOTO SKOJIOTMYECKOTO MBIIIJICHHS, YKOJIOTHUECKON KYJIbTYpBI, OIBITA IEATEIIbHOCTH 3KOJIOIMYECKON HANPaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI MU B TIO3HABATEIIbHOW, KOMMYHUKATHBHOW M COITMAIBHON TMPAKTHKE, CMTOCOOHOCTH M YMEHUSI aKTHBHO TIPOTUBOCTOSITh
uaeosioruu xemohoouu;



HEHHOCTH HAYYHOI0 NO3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;
MIOHUMAaHMs CeU(PUKY XUMUN KaK HayKd, OCO3HaHUs €€ posid B GOPMHUPOBAHNH PALIMOHAIILHOTO HAYYHOT'O MBIIIJICHHUS, CO3JaHUN
LEJIOCTHOTO MPEJCTABICHHS 00 OKPY’KAIOIIEM MHUpE KaK O €AMHCTBE MPUPOJIBI U YEIOBEKa, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH 1
peleHny podIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOSXKIEHHOCTH B 0CO00H 3HAYMMOCTH XMMHUU JIJIs1 COBPEMEHHOM IIMBUIM3AIMU: B €€ TYMaHHCTUYECKOI HAIIPaBICHHOCTH U BaKHOU POJIK B
CO3JIaHMM HOBOM 0a3bl MaTepUAILHON KyJIBTYpPBI, PEIIEHUH IN100aIbHbIX IPOOIEM YCTOWYMBOIO Pa3BUTHS YEI0OBEUYECTBA — ChIPHEBOM,
SHEPreTUYECKOM, MUILEBOM U FKOJIOrMYECKO 0€3011aCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIIEUEHUH YCIOBUN YCIIEIIHOTO TPYy/Ia U
9KOJIOTUYECKU KOM(POPTHOM KHU3HHU KaXKA0T0 YiIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHON I'PAaMOTHOCTH: [IOHUMAaHUS CYIIIHOCTH METO/0B [T0O3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HaYKaX, CIIOCOOHOCTHU
HCIOJIb30BATh MOTy4aeMble 3HAHUSI [yl aHAIN3a U OOBbSICHEHUS SIBJICHUH OKPYXKAIOLIEro MUpa U MPOUCXOAIIUX B HEM U3MEHEHHH, YMEHHUS
nenaTh 000OCHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIMXCS TaHHBIX C IIEIBIO TOYYEHUS IOCTOBEPHBIX BBHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSATENBHO UCIIOIb30BaTh XMMUYECKHE 3HAHUS [T PELICHUs IPOOJIeM B pealbHbIX )KU3HEHHBIX CUTYaAIUX;

MHTEpeca K MO3HAHUIO U MCCIIE10BaTENbCKON EATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HENPEPhIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY IOJIyYE€HHUIO HOBBIX 3HAHUN MO0 XUMUH B
COOTBETCTBUH C KU3HEHHBIMH NTOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSM TpyJia B pasjInYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOSHHS YU€OHOTO NpeMeTa « XUMHUs» Ha YPOBHE CPEIHEro o01Iero oopa3oBaHus BKIIOYAIOT:
3HAYUMBbIC TSl POPMUPOBAHUS MUPOBO33PEHHS 00yUAIOIINXCS MEKIUCIUTIITHHAPHBIE (MEXKITPEIMETHBIC) O0IIIEHAYIHbIC TTOHSTHUSA,
OTpa’karollye eJOCTHOCTh HAyYHOW KapTUHBI MUpA U CHIEIM(PHUKY METO/I0B MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BELIECTBO, SHEPI'Usl, ABJIEHUE, IPOLIECC, CUCTEMA, HayUHbIN (haKT, IPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIE0BaHNUE,
HaOJI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U APYTHe);

YHHUBEpCcaJbHbIe yueOHbIE AeCTBUA (I03HABATENIbHbIE, KOMMYHUKATHUBHbBIE, PETYISTUBHBIE), 0OecreunBatone GopMUpoBaHne
(YHKIIMOHATBLHON TPAMOTHOCTH U COLIMATIbHON KOMIIETEHLIUU 00Y4arOLINXCS;

CIOCOOHOCTH 00YYaIOIIMXCS NCIOJIB30BAaTh OCBOEHHBIE MEXIUCIUIIIMHAPHBIE, MUPOBO33pEHYECKUE 3HAHUS U YHUBEpPCaIbHbIE yUeOHbIE
JIEWCTBUSA B TO3HABATEILHOW U COLMAIBHOM MPAKTUKE.

MertarnpeaMeTHble pe3yIbTaThl OTPAXKAIOT OBJIaICHHE YHUBEPCATbHBIMH YU€OHBIMH [TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U
PEryJIATUBHBIMU I€HCTBUSMHU.

OB.]'[ﬂIleHI/le YHuBEpPCAJIbHBIMHA y‘leﬁl-lbIMl/l NO03HABATEJIbLHBIMH A€ CTBUSIMM:

1) 6a3oBble JIOrHYecKHe AeCTBUS:



CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpCAC/IATL LCJIN ACATCIIBHOCTH, 3aJdaBasd MMapaMCTpbl W KPUTCPpHUU HX JOCTHIKCHUSA, COOTHOCHTL PC3YJIbTATbl ACATCIBHOCTH C
IIOCTAaBJICHHBIMU LCJISIMH;

HCIIOJIB30BAaTh IIPKU OCBOCHUU 3HAHUI HpI/IéMBI JIOTUYCCKOr'0 MBINUICHUSA — BBIACIIATH XapPAKTCPHBIC IPU3HAKHU MMOHATUU U YCTaHaBJIMBATb UX
B3aMMOCBA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIMEC ITOHATHA AT 00BICHEHHS OTACIBbHBIX (baKTOB u HBJ'ICHPIfI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN JJIA KJIB,CCPI(l)I/IKElIII/H/I B€IICCTB U XUMHNYCCKHUX peaKuHﬁ;
YCTaHAaBJIMBATh NPUYNHHO-CICACTBCHHLIC CBA3U MCKAY NU3YUACMbIMU SABJICHUSAMU,

CTPOUTL JIOTMYCCKHUEC PaCCYKACHUA (I/IHILYKTI/IBHI)IG, JACAYKTUBHBIC, 110 aHaJIOFI/II/I), BbIABJIITH 3aKOHOMCPHOCTH W IIPOTHBOPCYHA B
pacCMaTpUuBaACMBIX SABJICHUAX, q)OpMy.HI/IpOBaTb BBIBOJbI U 3aKJIFOUYCHU A,

MNPUMCHATE B HPOHECCE IMO3HAHUSA, HCIIOJIB3YEMbIC B XHMHUHU CHUMBOJHUYCCKUC (3HaKOBI)Ie) MOJCIIH, Hp606p330BI>IBaTI) MOJCIBbHBIC
npeaACTaBJICHUA

— XMMMYECKHH 3HaK (CUMBOJI) d3J€MEHTa, XUMHuYecKas (opmyna, ypaBHEHHE XHMHUYECKOW pEaKIUH — MpPU pPEIIeHUU Y4eOHBIX
[IO3HABATEIIBHBIX M IIPAKTUYECKUX 3a7a4, NPUMEHATh HA3BAHHBIE MOJCIBHBIC IIPEACTABICHMS MU BBIABICHHUS XapaKTEPHBIX IPU3HAKOB

HN3Yy4aCMbIX BCHICCTB U XUMHUYCCKUX peaKHHﬁ.
2) 6azoBbIe HCCIeA0BaTENIbCKUE 1eliCTBUS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIUi;
(GOopMYyITMPOBATH TEJTH U 33]]a9H UCCIICIOBAHS, HCITOJIB30BATh ITOCTABIICHHBIC U CAMOCTOSITEIILHO C(hOPMYITHpOBAaHHBIC BOTIPOCHI B KAUECTBE
HHCTPYMCHTA MMO3HAHWUA U OCHOBBI JJIs1 (1)0pMI/IpOBaHI/I$I THUIIOTESBI 110 IMPOBEPKE MPABHUIIbHOCTU BBICKA3bIBACMBIX CY)KHGHHﬁ;
BJIAZICTb HABBIKAMH CaAMOCTOATCIILHOI'O IMJIAHUPOBAHWA U IMPOBCACHUA YUCHUYCCKHUX SKCIICPUMCHTOB, COBEPIICHCTBOBATE YMCHUS Ha6J'IIO)IaTI)

3a XOJIOM IIpoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ynibTar, (OpMyIUpOoBaTh 0OOOIIEHHS W BBIBOJBI OTHOCHUTENIBHO J0CTOBEPHOCTH
pe3yJIbTAaTOB UCCIIEIOBAHUS, COCTABIISITH 0OOCHOBAaHHBINA OTUET O TIpOeNaHHON paboTe;



HpI/IO6peTaTB OIIBIT yququCKOfI HCCHC,I[OBaTeJIBCKOﬁ u HpOCKTHOﬁ JACATCIIbHOCTH, IIPOABJIATH CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATCIIBHOMY IMOUCKY MCTOAOB PCIICHUA IMTPAKTUYCCKUX 3ada4, IPUMCHCHUTIO PA3JIMYHBIX MCTOAOB ITO3HAHUA.

3) pabora ¢ undgopmanmeii:
OPHEHTUPOBATHCS B PA3IUYHBIX HCTOUHUKAX HHPOPMALUU (HAyYHO-TIOMYJISIpHAS JINTEPATypa XUMUYECKOTO COACPIKaHUs, CIIPABOYHbIE TOCOONS,

pecypcsl HTepHeTa), aHanu3upoBaTh HHPOPMALIMIO PA3IUYHBIX BUJOB U (DOPM MpECTaBICHUS, KPUTUUECKH OILIEHUBATh €€ JT0CTOBEPHOCTD
Y HEMIPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3aMPOCHl U MPUMEHATH Pa3IUYHbIE METO/IBI IPU TIOUCKE U O0TOOpe MH(pOpMaILUK, HEOOXOIUMOM IS BBIMOTHEHUS y4eOHBIX
3aJ1a4 OINPEIECIIEHHOTrO TUIIA;

HpI/IO6peTaTb OIIBIT MCIIOJIb30BaHUA I/IH(1)OpMaI_II/IOHHO-KOMMYHI/IKaTI/IBHbIX TEXHOJIOTUH U Pa3JIMYHBIX ITIOMCKOBBIX CHUCTCM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMY TIpeAcTaBiIeHHUs WHPOpPMALUU (CXeMbl, rpaduKd, IUarpaMMbl, TaOJHIBI, PUCYHKH H
JpyTHe);

HCIIOJIb30BaTh HAYYHBIHN S3bIK B KQUECTBE CPEACTBa MpHU padoTe ¢ XMMHUECKON HH(OpMaLMel: MPUMEHATh MEeXIIpeIMeTHbIe ((pusnueckue u
MaTeMaTHYeCKUe) 3HaKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUATYpbl, HOMEHKJIATYPY;

HCIIOJb30BaTh U Hp606pa3OBBIBaTB 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTISITHOCTH.

Osjaagenue YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMH JelCTBUAMM:

3aJaBaTh BOIIPOCHI o CYIIECTBY o0cy>x1aeMoii TEMBI B xoJe Juanora
W/WIHA TUCKYCCHUHU, BBICKA3bIBATh UJieH, POPMYITUPOBATH CBOU MPEIOKEHUSI OTHOCUTENLHO BBITTOIHEHUS TIPEIOKEHHON 3a1a4u;



BBICTYIIATh C Mpe3eHTAIell pe3ylbTaTOB MM03HABATEIbLHONU JESATENIbHOCTH, MOMYYEHHBIX CAMOCTOSTEIbLHO UM COBMECTHO CO CBEPCTHHKAMU
IPY BBIIIOJIHEHUU XMUMHUYECKOTO IKCIEPUMEHTA, IPAKTHUECKONH padOTHI IO MCCIIECIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3aluu y4eOHOTO
npoekTa u GopMyIupoBaTh

BbIBOJbI
I10 pe3yjibTaTaM HpOBeI[éHHBIX I/ICCJ'ICI[OBaHI/Iﬁ HYTGM corjiaCoBaHus HOSI/II_[I/Iﬁ B X0A€ O6C}’)K,Z[CHI/I$I 1 0OMeHa MHEHHUSIMU.

OBjaagenue YHUBEPCAJIBHBIMUA PEryJIITUBHBIMHA JeHCTBUSIMH:

CaMOCTOATENIBHO IIAHUPOBATH U OCYILECTBIIATH CBOKO IO3HABATENBHYIO ACATEIBHOCTD, ONIPENeissl €€ Ueau U 3aa4i, KOHTPOJIUPOBATh U 110
Mepe HeOOXOIUMOCTH KOPPEKTHUPOBAThH MPEIaracMblii alTOPUTM JCHCTBUI TPU BBITIOJHEHUH YYCOHBIX U MCCIICIOBATEIILCKUX 33J1a4, BEIOMPATh
Haubosee 3 HeKTUBHBINA CIOCO0 WX peHIeHUs ¢ yU4ETOM MOJIyUYEHHUs HOBBIX 3HAHUI O BEIIECTBAX M XUMUUYECKUX PEAKIIUSIX;

OCYHICCTBJIATL CAMOKOHTPOJIb CBOCH ACATSIBHOCTH HA OCHOBE CaMOaHaIn3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMHUs» OTPaXKaroT:
c(OPMHPOBAHHOCTb MPEACTABICHUN O XUMUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAyYHON KapTUHBI MUPA, POJIM XUMUHU B IIO3HAHUM SIBJICHUN

IPUPO/IbI, B (POPMUPOBAHUHU MBILUIEHUS U KYJIbTYPbl JIUUYHOCTH, €€ (QYHKIIMOHATIHLHOW IPaMOTHOCTH, HEOOXOAUMOM JIsl PEeLIEHUs] MPAKTHUECKUX
3aJa4 ¥ 9KOJIOTHYeCKr 000CHOBAaHHOI'O OTHOLIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOIHOIL cpeie;

BJIa/ICHNE CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET: OCHOBOIIOJIAratoIie MOHATHS (XUMUYECKHM 3JIEeMEHT, aTOM, JJIEKTPOHHAsI 000JI04YKa
aToMa, MOJIEKYJa, BaJEHTHOCTh, AJIEKTPOOTPHULIATENIFHOCTh, XUMHUYECKasi CBSA3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpallEHHAsA), MOJb,
MOJIIpHasi Macca, MOJIAPHBIM O0BEM, YIiIepoAHbIN ckeneT, (QyHKUMOHaJbHAs TpYIIa, pajuKall, U30MEpHs, U30Mepbl, TOMOJOTUYECKUN PsI],
TOMOJIOTH, YIJIEBOJOPOJBI, KHCIOPOA M a30TCOAEpXKAIUE COEIUHEHUS, MOHOMEp, IMOJIUMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE
COCIMHEHUS); TEOPUHM WU 3aKOHBI (TEOpPHsl CTPOEHHUS OpraHmdyeckux BemecTB A. M. ByriepoBa, 3akOH COXpaHEHHs MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3bIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHMS, JieXKalllie B OCHOBE MOHMMAHMS MPUYMHHOCTH M CHUCTEMHOCTH



XMMHUYECKHX BJICHUH, (DaKTOIOrNYeCKHe CBEACHUS O CBOMCTBAX, COCTaBe, MOJYyYEeHUN U 0€30IaCHOM MCII0JIb30BAaHUM Ba)KHEHIINX OpraHMYeCcCKUuX
BEIIECTB B OBITY U MPAKTUYECKOH IEATETLHOCTH YeIOBEKa;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC IIPU3HAaKU HOHHTI/Iﬁ, YCTaHaBJIMBAaTh UX B3aMMOCBA3b, UCIIOJIB30BATh COOTBECTCTBYIOIIUEC

MOHSATHUS NIPU OMMCAHUM COCTaBa, CTPOCHUS M MPEBPAIICHNUN OPraHNYECKUX COCIMHEHUI;C(OPMUPOBAHHOCTh YMEHUI UCIIOIb30BATh XUMUYECKYIO
CUMBOJIMKY JJISi COCTaBJICHHUS MOJEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalIEHHOW) (OpMyNl OpPraHUYECKUX BEIIECTB M YpPaBHEHHI
XUMHUUYECKUX pEeaklMi, U3roTaBIMBaThb MOJEIM MOJIEKYJ] OPraHMYECKHUX BEILECTB JJIsl WIUIFOCTPALMU UX XUMHUYECKOIO U IMPOCTPAHCTBEHHOI'O
CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHMI YyCTaHaBIMBATh IPUHAIICKHOCTh H3YUEHHBIX OpPraHMYECKHX BEIIECTB MO HMX COCTaBy U CTPOEHHUIO K
oIpesielIEHHOMY KiacCy/Tpylie COeIMHEHHUH (YriaeBoAOpOIbl, KUCIOPOA U a30TCOAEpKALUEe COSAMHEHUS, BBICOKOMOJIEKYIISIPHbIE COEAMHEHUS),
JaBaTh UM Ha3BaHMs no cucreMmarnyeckoil HoMeHkiatype (IUPAC), a Takxke npuBOIUTH TpUBHAJIbHBIE Ha3BaHMs OTIEJIbHBIX OPraHUYECKUX
BEIECTB (3TUJICH, MPOINMUJIECH, alleTWIEH, 3TUJICHIVIMKONb, TIMLEpPUH, (eHon, dGopManbaerus, auneranbIerui, MypaBbUHas KHUCIIOTA, YKCYCHas
KHCJIOTA, OJICMHOBAS KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIF0K03a, (PPYyKTO3a, KpaxMal, [EeJUTI0II03a, TIIUIHH);

c(OpMUPOBAHHOCTh YMEHUS ONPEAEIATh BUAbl XUMUUYECKOM CBSI3U B OPIraHUYECKUX COEIMHEHUSAX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTHh YMEHUS IPUMEHSThH IMOJI0KEHUSI TEOPUHU CTPOEHHUS OpraHnyeckux Bemects A. M. byTtiepoBa fj1st 00bsICHEHHS 3aBUCUMOCTH

CBOICTB BEILIECTB OT UX COCTaBa U CTPOECHUS; 3aKOH COXPAHEHUS MACChl BEIIECTB;C(HOPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTaB, CTPOCHHE,
q)HSI/I‘IGCKI/IC U XUMHNYCCKHUC CBOI\/JICTBa THUITNYHBIX HpeI[CTaBI/ITeJ'IGI\/'I pa3J'H/I‘~IHI)IX KJIaCCOB OpFaHHq€CKHX BCIICCTB (MeTaH, 3TaH, 3THUJICH, npoaneH,
anetusieH, Oyraauen-1,3, metunOyranuen-1,3, 6eH3071, METaHOJ, 3TAHO,

ATUJICHTIIMKOJb, TIUIEPUH, (DEHOJI, alleTaIbICTH I, MypaBbUHAs M YKCYCHAsl KUCIOTHI, TITFOKO3a, KpaxMal, IeJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTa),
WJUTIOCTPUPOBATHh TEHETHUECKYIO CBSI3b MEXKIY HUMU YPAaBHEHHSIMHU COOTBETCTBYIOLIMX XMMHMUYECKHUX PEAKIMI C MCIOJb30BAaHUEM CTPYKTYPHBIX

bopmyu;
c(OpPMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOYHUKH YIIIE€BOAOPOAHOTO ChIPhs (He(Th, MIPUPOIHBIN Ta3, Yrob), CIIOCOOBI UX MepepaboTKH
U IPaKTHUUYECKOE NMPUMEHEHHE MPOJIYKTOB MepepadoTKH;

C(I)OpMI/IpOBaHHOCTB yMeHI/II>'I MMPOBOAWUTH BBIYHUCJICHUSA 1O XUMHWYCCKUM YPABHCHHAM (MaCCBI, O6’béMa, KOJIMYECTBA HCXOJHOI'0 BCHIICCTBA HIJIU
MMpoaYyKTa pcakuuu 1o N3BECTHBIM macce, O6’I)éMy, KOJINMYCCTBY OJJHOI'O nus3 HUCXOJHBIX BE€IICCTB
HJIU MTPOAYKTOB pCaKIIUN



C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BJIaACTb CHCTEMOM 3HaHUK 00 OCHOBHBIX MCTOJaxX HAYYHOI'O IIO3HAHUS, UCITIOJIB3YCMbIX B XUMHHU ITPU U3YUCHUHN

BC€IICCTB U XUMHUYCCKUX SIBJICHUI (Ha6JIIO,I[eHI/I€, HU3MCPCHUC, SKCIICPHUMCHT, MO,Z[GJII/IpOBaHI/Ie), HUCIIOJIB30BaTh CUCTCMHBIC XUMUYCCKUC 3HAHUA AJ1A
IMPUHATHA peH_ICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUuAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHUCM,

c(OPMHPOBAHHOCTh YMEHHM COONIONATh MpaBUJIa MOJIB30BAHUSA XUMHUYECKOW MOCynoi M Ja00paTOpHBIM 00OpYyIOBaHHMEM, a TaKXKE IpaBHIIA
oOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMHU I10 BHIITOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX OIIBITOB,;

c(OpMUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBINOJHITH XUMUYECKUI 3KCHEPUMEHT (MpPEBpallleHHsl OPraHMYEeCKUX BELIECTB IPU HAarpeBaHUH,
[OJIy4EeHUE 3TUJIEHA U U3yYEHHE €ro CBOICTB, KAUeCTBEHHbIC PEaKI[MM OPraHWYECKUX BELIECTB, J€HATypauus OEJIKOB IPHU HarpeBaHUU, LIBETHbIE
peakiu O€NKOB) B COOTBETCTBHHM C TPABWJIAMH TEXHUKH O€30MAaCHOCTH TpU OOpalleHHH C BEIIECTBAMU U JAOOpaTOPHBIM 00OpYyIOBAHUEM,
IPEICTaBIATh PE3yIbTaThl XUMUYECKOTO SKCIIEPUMEHTa B (OpPME 3alIUCH YpaBHEHUH COOTBETCTBYIOLIMX peakUuil U (popMyJIMpOBaTh BBIBOJIBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKU aHAIM3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TOJYydaeMyI0 U3 pa3HbIX HCTOYHUKOB (Cpe/icTBa
MaccoBoii nHpopmanuu, IHTEpHET U APYyTrHX);
c(OpPMHPOBAHHOCTh YMEHUH cOOII0/1aTh MpaBUIIa 3KOJIOIMYECKH 11€1€CO000pa3HOro MOBEACHHs B OBITY M TPYAOBOM J€SITEIbHOCTH B LIEISIX

COXpaHEHHUs CBOETO 3/I0POBbsI U OKPYXKAIOIIEH MPUPOTHON Cpeibl, OCO3HABATh OMACHOCTh BO3/IEHCTBUSI HA KUBBIE OPTaHU3MBbI OMpPENeTEHHBIX
OpraHMYECKUX BEIECTB, MOHMMas cMbicn mokaszarens [IJIK, moscHAT, Ha mnpuMepax CcHocoObl YMEHBIIEHHS W MPEAOTBpAIleHUs HX
BpPEIHOTOBO3/ICHCTBHS HA OPTaHU3M YEJIOBEKa;

JJIA 06yqa}0m1/1xc;1 C OIr'paHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA: YMCHUC IPUMCHATHL 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX METOJaX TTO3HAHUA
B€IICCTB U XUMHNYCCKHNX SIBJ'ICHI/II\/'I;

JUISL CJETBIX W CIHA0OBHUIANIMX OOYyYaIOUIMXCSA: YMEHHE HCIOJIb30BaTh PENbe(HO-TOUCUHYI0 CUCTeMy oOo3HaueHuit JI. Bpaiins ans 3amucu
XUMUYECKUX (HOPMYII.



Cc(OPMHPOBAHHOCTb MPEJICTABICHUI: O XMMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-HAyYHOH KapTHHbI MHUpA, POJIM XUMUU B IIO3HAHUU
SBICHUUIIPUPOIBI, B (DOPMHUPOBAHUU MBIIUICHUS W KYJIBTYphl JIMYHOCTH, €€ (PYHKIMOHAJIHHON TI'pPaMOTHOCTH, HEOOXOIUMOHW Ui peIICHUsS
IPAaKTUYECKUX 3a/1a4 U KOJOIMYECKH 0OOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBbIO U IPUPOJHOI cpelie;

BJIaJICHUE CUCTEMOM XMMUYCCKUX 3HAHUN, KOTOpasi BKJIFOUACT: OCHOBOIIOJIATAIOIINE MOHATHS (XUMHUYCCKHI SJIEMEHT, aTOM, MU30TOII, S-, P-, d-
3JICKTPOHHBIC OPOUTATIN AaTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISPHBIN 00BEM, BaJISHTHOCTh, JIEKTPOOTPUIIATEIILHOCTh, CTETICHb OKUCIICHHUS,
XUMHUYECKas CBSI3b (KOBAJICHTHAs, HOHHAS, METaJUIMUECKasi, BOJOPO/IHAS), KpUCTAJUIMUECKas peIIETKa, TUIIBl XUMHUYECKUX PEaKInii, pacTBop,

ANEKTPOIUTHI, HEINEKTPOIUTHI, ANEKTPOIUTHYECKAS TUCCOLHUAIUS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOW peaKIMHi, XUMUYECKOE
pPaBHOBECHE); TEOPUHU M 3aKOHBI (TEOPHS IEKTPOJUTUUECKON AUCCOIMaluu, nepuoandeckuit 3akon [{. . MenneneeBa, 3aKOH COXpaHEHUsI MacChl
BEIIECTB, 3aKOH COXPAHEHHUS W TPEBpAIICHUS SHEPTUU MPU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN S3BIK XHUMHUH,
MHPOBO33PCHUYCCKHUEC 3HAHUA, JICIKAIIHMEC B OCHOBC MMOHUMAHUSA ITPUIMHHOCTH U CUCTCMHOCTH XUMHUYCCKUX SIBJIGHI/If/'I, (1)aKTOJIOFI/I‘-ICCKI/Ie CBCIACHUS O
CBOICTBax, COCTaBe, MOJTYYCHUH M OE30MaCHOM HCIOJIb30BAHUU BAXKHEHIINX HEOPTaHMUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW JESTEIBHOCTH
YeJI0BEKa;

Cq)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBISABIIITE XAPAKTCPHBIC TPU3HAKU HOHHTHﬁ, YCTaHABJIIMBATh UX B3aUMOCBA3b, UCIIOJIB30BATb COOTBCTCTBYIOIHC
IMOHATHSA IMPU OITMCAHUKU HCOPraHMYCCKUX BCIICCTB U UX npeBpameHI/Iﬁ;

c(hOpMHUPOBAHHOCTh YMEHUH HCIOIH30BaTh XUMUUECKYIO CHMBOJIMKY JUISI COCTaBIICHUs (DOPMYIT BEIIECTB M YPABHEHUIM XUMHUECKHUX PEaKIIHii
, CUCTeMaT

ndyeckyto HomeHknatrypy (IUPAC) u TpuBuanbHble Ha3BaHHUS OTAEIBHBIX HEOPTaHMUECKHUX BEIIECTB (YrapHbI ra3, YIJIEKHCIBIM Ta3,aMMHaK,
raméHasi U3BeCTb, HeraléHasi U3BeCTb, IUThEBAs COJIA, TUPUT U IPYTHE);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OIpeaAcCiATh BAJICHTHOCTD U CTCIICHb OKHUCJIICHUS XUMHNYCCKUX 3JICMCHTOB B COCIMHCHUAX PA3JIMYHOI'0 COCTaBa, BU

XUMHYCSCKOU CBSI3U (KOBaJ'IeHTHaSI, MOHHas, MEeTallIndyecKas, BO)IOpO}IHaSI) B COCAMHCHUAX, TUII KpHCTaHHquCKOﬁ peHIéTKI/IKOHKeTHOFOBeIIIeCTBa
(aTOMHaSI, MOJICKYJIsIpHasdA, MOHHAas, MCT&HJ’IH‘ICCK&H), XapaKkTep CPCabl B BOAHLIX paACTBOPAX HCOPTraHUYICCKUX COCﬂHHCHHﬁ;

c(OpMUPOBAHHOCTh YMEHMH YCTaHaBIMBATh MPUHAIJIEKHOCTh HEOPraHMYECKHUX BEUIECTB MO HMX COCTaBY K OMNpeAeNEéHHOMY KIaccCy/TpyIie
COEMHEHUH (IIPOCThIe BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM(pOTEpHbIE THIPOKCUIBI, COIN)C(HOPMUPOBAHHOCTD



YMEHHMH PacKpbIBaTh CMBICT Nepuoauueckoro 3akona JI. V. MenneneeBa u AeMOHCTPHPOBATh €r0 CHCTEMATH3HPYIOIIYIO, OOBSICHUTEIBHYIO U
POTHOCTUYECKYIO ()YHKIINU;

(GOpMHPOBAHHOCTh YMEHUM XapaKTepPHU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3JieMeHTOB 1-4 mepuonoB [leproandeckoil CUCTEMBI
xuMuyeckux anemMeHtoB J[. WM. MenneneeBa, WCIONB3Ysl TOHSATHS «S-, P-, 0-3JIEKTPOHHBIC OpPOUTANIN», «IHEPIrETHUYCCKHE YPOBHHY,
00BSICHATH3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUUYECKHX 3JIEMEHTOB W MX COCIMHEHHH 1O mepuoaam u rpynnam Ilepuoanyeckoi cucTeMbl
XUMHYECKHUX dJIEM

enroB /1. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE CBOMCTBA HEOPTraHWYECKHMX BEIIECTB PA3JIMYHBIX KJIIACCOB,
MO/ABEP)KJIATh CYIIECTBOBAHWE TI'E€HETUYECKOM CBSI3M MEXIYy HEOPraHWYeCKMMH BEIIECTBAMH C IIOMOIIbIO YPaBHEHUH COOTBETCTBYIOLIUX
XUMHAYECKHUX

pEaKIui;

c(OpMUPOBAHHOCTh YMEHHS KiIaccU(UUMPOBATh XMMHMUYECKHE PEAKIMM IO PA3IMYHBIM IpHU3HAKaM (YUCIy U COCTaBy pearupyromux
BEIIIECTB, TEINIOBOMY 3((HEKTy peakiy, U3MEHEHHUIO CTETIEHEH OKUCIIEHHSI SJIEMEHTOB, 0OpPaTUMOCTH PEaKIiH, yJacTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUHN COCTaBJIATh YPABHEHUSI pEaKUi pa3InYHbIX THUIIOB, OJHBIE U COKPAILEHHbIE YPABHEHUS PEAKI[UIl HOHHOTO
oOMeHa, yYUThIBas YCIOBHS, IPU KOTOPBIX 3TU PEAKLUU UIYT /10 KOHIIA;
c(OpMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIIMH, ITOITBEPKIAIOIINE KAUECTBEHHBIN COCTaB pa3IMYHbIX HEOPraHUUYECKHUX BEIIECTB,
pPacro3HaBaTh OINBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPIraHMYECKUX BEILECTB;
c(OpMHUPOBAHHOCTh YMEHUHN PACKPBIBATh CYIIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI MTOCPECTBOM COCTABIIEHHUS AIEKTPOHHOTO
OanaHca 3TUX peaKIHii;

c(OpPMUPOBAHHOCTh YMEHHMH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XHMHUYECKOM peaklMM OT pPa3IMYHBIX (DAKTOpPOB; XapakTep CMELIEeHUs
XUMHUYECKOTO PABHOBECHUS B 3aBUCUMOCTH OT BHEIIHETO Bo3eicTBuUs (mpuHuun Jle [latense);



c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOILIECCHI, JIeXKAIlMe B OCHOBE IPOMBIIUIEHHOTO MOJIYYEHHUS] CEPHOM KUCIOTHI,
aMMHUaKa,a Takke CPOPMUPOBAHHOCTh TPEJACTABICHUH 00 OOIMMX HAYYHBIX TNPUHIUIAX M OSKOJOTHYECKHX MpOoOJieMax XHMHUYECKOTO
IIPOU3BOJICTBA;

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ IMPOBOAWTD BBIYUCIICHUS C UCITIOJIB30BAHHUEM IMOHATHA «MAaCCOBas1 N0Jid BEIIECTBA B paCTBOPECH, 00BEMHBIX
OTHOIICHUHN Ta30B IIpU XUMHUYCCKHUX PEAKIUAX, MAaCChl BCIICCTBA UJIU 00BEMa ra3oB I10 HU3BCCTHOMY KOJIMYECTBY BCIICCTBA, MacC

OOHOTO M3 YYaCTBYIOIIUX B pC€aKIHWM BCUICCTB, TCIIJIOBOT'O 3(1)(1)6KT3, pCaknuu Ha OCHOBC 3aKOHOB COXPAHCHHUA MACChbl BCUICCTB, MPCBPALLICHUA WU
COXpPAaHCHUA DHEPTUU,

c(OpMHPOBAHHOCTh YMEHUI COOII0OaTh ITPaBUIIa MOJIb30BAHUS XUMUUECKON MOCYI0M U 1aOOpaTOpHBIM 000pYI0BaHUEM, a TaKyKe MpaBuia
oOpalleHus C BelECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMH I10 BBITOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUW IJIAHUPOBATh W BBINOJIHATH XMMHUUYECKUN SKCIEPUMEHT (pa3jiokKeHUE MEepOKCHIa BOJIOPOAA B IPUCYTCTBUU
KaTaJln3aTopa, ONpe/ielieHue Cpe/ibl pacTBOPOB BELIECTB C MOMOIIbI YHUBEPCAIBHOTO MHAMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON pEaKIUM, peaklud MOHHOIOo OOMEHa, KauyeCTBEHHbIE PEaKIMM Ha cysib(ar-, kKapOOHAT- M XJOPUA-aHUOHBI, HA KaTUOH aMMOHMUS,
pellIeHHe SKCIEePUMEHTANbHBIX 337a4d no TemMam «Metamisl» U «HeMmeramnbsl») B COOTBETCTBUM C IMpaBWJIAMH TEXHHKH O€30HacCHOCTU TPH
oOpallleHuu ¢ BellecTBaMM M JIaOOpPaTOpHBIM O00OpPYAOBAaHUEM, MPEICTABIATH PE3yJbTaThl XUMHUYECKOrO0 SKCIepuMeHTa B (opMe 3amucu
YpaBHEHMI COOTBETCTBYIOIMX PeaKIMi U (OpMyITHUpOBaTh BHIBO/IbI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTUYECKH AHAIU3UPOBATh XMMMUECKYI0 HH(POpPMAIUIO, MOIYYaeMyI0 U3 Pa3HbIX HMCTOYHUKOB (CpeicTBa
MaccoBOW KOMMYHHKaIMU, IHTepHET U Jpyrux);

c(hOpMUPOBAHHOCTHh YMEHUN COOJIIO/IaTh MPaBHIIa YKOJIOTHYECKHU 11ETIECO00Pa3HOTO MOBEJACHUS B OBITY U TPYAOBOM NEATEIBHOCTH B LIETISAX

COXPAHEHHUs CBOErO 3J0pPOBbS U OKPYXKAIOLIEH MPUPOJHON Cpelbl, OCO3HABATH ONACHOCTh BO3JAEHCTBHS HA JKUBBIE OPraHU3MBbI OIPEIEIEHHBIX
BellecTB, MoHuMas cMbici nokaszarens [1/IK, moscHaTh Ha mpumepax crocoObl YMEHbBIIEHUS U MPEAOTBPAILlEHUs] UX BPEIHOTO BO3AEHCTBUS Ha
OpraHu3M 4YeJI0BEKa;

JUIA O6yanOHIHXC$I C OrpaHUYCHHBIMH BO3MOXHOCTAMU 3JO0POBbA. YMCHUC IPUMCHATb 3HAHUA 00 OCHOBHBIX JOCTYIIHBIX ME€TOJaX IMMO3HAHUA
BEIICCTB U XUMHUYCCKUX HBJICHHI>'I;

JUISL CJICIIBIX U CIa0OBUIAIMX 00yUarOIIUXCsl: YMEHUE HCII0JIb30BaTh PENbe(HO-TOUEUHYIO cucTeMy 0003HaueHuit JI. bpaiins nis 3anucu



XUMHYECKHUX (HOPMYIL.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

No HaumeHoBaHMe pa3iesioB M TEM IPOrPaMMBI
/o

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH

1.1 TIIpenmer oprannueckoit xumuu. Teopus cTpoeHus
opranunyeckux coenuHennit A. M. bytneposa

Hroro no pazneny

Pasznen 2. YrieBoaopoabl

2.1 TlpenenbHbIC yriIEBOAOPOIBI — aJIKAHBI

2.2 HenpenenbHble yriieBOIOPO/IbI: aJIKSHBI, alIKaANEHBI, AIKHHBI
2.3 ApoMaruyecKkue yriieBOAOPOIbI

2.4 TlpupoaHble HICTOYHHUKHU YTIICBOAOPOJIOB U UX MepepaboTka
Hroro no paszneny

Pa3nen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUs
3.1 Cnuptsl. ®enon

3.2 Anpnerunsl. Kap6onosblie kucinoThl. CiaoxHbIE 3(UPbI

3.3  VYrueBojbl

Hroro no paszueny

Pa3nes 4. A3oTcoaepskamue OpraHi4ecKue coeJuHEeHH

4.1 AwmunHbl. AMUHOKHCIOTHI. benku

Hroro no pasaeny

Pa3pnen S. BeicokoMoOJIeKY /I pHBIE COCAUHEHHUSA

5.1 IInactmaccel. Kayuyku. Bonokna

Hroro o pasaeny
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

Bcero

~

13

34

KomngectBo yacos

KonTposnbhbie
paboThI

O O O

[IpakTnueckue
paboTsI

o O +— O

DnekTpoHHbIE (IU(PPOBHIE)
o0pazoBaTeNbHBIE PECYPChI



IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC

Ne Tema ypoka KonuuectBo yacos Jara DJIEKTPOHHBIC TUPPOBBIE

n/m Bcero Konrtpoababsie IIpaktuyeckume H3YICHHA 00pa3oBaTeIbHbIC PECYPCHL

paboThI paboThI

1  IIpenmer opraHn4eckoil XUMUH, €€ BOSHUKHOBEHHUE, pa3Butue u 1 0 0
3HA4YCHHUE

2  Teopus cTpoeHus opraHMdeckux coequHenuii A. M. bytneposa, 1 0 0
€€ OCHOBHBIE TIOJI0KECHUS

3 IIpencraBneHue o KiIacCHPUKAIUU OPTAHUICCKUX BEIIECTB. 1 1 0
Homenkiarypa (cucreMaTtuveckasi) U TPUBUAIBHBIC HA3BaHUS
OpPTraHUYECKUX BEIIECTB

4 AJKaHBIL: COCTaB ¥ CTPOCHHE, TOMOJIOTUICCKUH PsiIT 1 0 0

5 MeraH #u 3TaH — MPOCTEHIINE MPEICTABUTEIH ATKAHOB 1 0 0

6  AJIKEHBI: COCTaB U CTPOCHUE, CBOHCTBA 1 0 0

7 DTHIEH U NPONHJICH — MPOCTEHIINE TPEJCTAaBUTEIH aJTKEHOB 1 0 0

8  Ilpaktuueckas padorta Ne 1. «IloixydeHne STUICHA U U3yYEHUE 1 0 1
€ro CBOMCTB»

9  Aunxaauensl. byraguen-1,3 u metun6yraauen-1,3. [lonyuenue 1 0 0
CHHTETHYECKOTO KaydyKa ¥ Pe3UHBI

10 AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTHUESCKHHA 1 0 0
psi. AlleTUIIeH — MPOCTEHIINIM MPEeICTaBUTENb AIKHHOB

11 BeoluncieHus N0 ypaBHEHUIO XUMUYECKOM peakiuu 1 0 0

12 Apensl: 6eH301 1 TOIY0J. TOKCMYHOCTH apEHOB 1 0 0

13 T'enerudeckasi CBsI3b yIIIEBOJOPOIOB, MPUHAICKAIINUX K 1 0 0

Ppa3InYHBIM KJ1acCaM



/o

14

15

16
17

18
19

20
21

22

23

24

25

26
27

28
29

Tema ypoka

[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB: IIPUPOAHBIN a3 U
HOIYTHBIE HEPTSHbIE ra3bl, HEPTh U NPOAYKTHI €€ nepepaboTKu

[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB: IPUPOAHBIN ra3 U
NOITYTHBIE HETSHBIE ra3bl, HEPTH U MPOIYKTHI €€ IepepadoTKU

KonTponbHas paboTa 1mo pazueny «Y riIeBoJ0pOIb

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOJL.
Bonopoanas cBs3b

MHoroaToMHEIE CIIMPTHI: 9THJICHITIMKOJIb U INIMICPUH

@deHouI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U XUMUUECKUE
CBOMCTBA, IPUMEHEHHE

Anpaerupl: GopMaTbACTH U alleTaIbICTHI. ATICTOH
O1HOOCHOBHBIE TIpE/IeNIbHBIE KAPOOHOBBIE KHCIIOThI: MypaBbUHAS
U YKCyCHast

[TpakTiueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM
KHUCJIOTBD»

CTeapI/IHOBaSI M OJICMHOBAs KUCJIOTHI, KaK NPEACTAaBUTCIIN
BBICIIIHUX Kap6OHOBBIX KHUCJIOT

Mpia Kak CONM BBICIIUX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE
JIeUCTBHE

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT.
['muaponu3 cioxHBIX 3¢pUpoB

>KI/IpBIZ TUAPOJIN3, IPUMCHCHUC, Ouosoruyeckas POJIb KUPOB

YrneBoasl: cocTas, Kiaccudukaius. Baxueiinme
MPEICTaBUTENH: TII0K03a, PPYKTO3a, caxaposa

Kpaxmai u mesmmosno3a Kak mpUpOIHBIE TOJIUMEPHI
KontponpHas padora o pasaeny «Kucmopoacoaepxamiie

Bcero KouTtpomnbHbie

-

-

KonmuectBo yacoB

paboThI
0

[IpakTrueckue
paboThI

0

[ara
U3Yy4EeHUS

DJEeKTPOHHBIE IUPPOBBIE
o0pazoBaTeNbHBIE PECYPChI



Ne Tema ypoka KomnuecTtBo yacos Hara DJEeKTPOHHBIE IUPPOBBIE

n/m Bcero Kontpoababie IIpaktuyeckme H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
OpPTaHUYECKUE COCTUHEHUS
30 AMMHBL: METHIIAMHH U aHWIAH 1 0 0
31 AMMHOKHUCIIOTHI KaK aM(oTepHbIE OpraHMUECKUE COCTUHEHHUS, 1 0 0
uX Ouonornyeckoe 3HaueHue. Ilentuap
32 benku kak MpUpOTHBIE BHICOKOMOJICKYIISIPHBIE COSAMHECHMUS 1 0 0
33 OcHOBHBIE OHITHSI XUMHUH BBICOKOMOJIEKYISIPHBIX COSAMHEHUN 1 0 0
34  OcHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX coeuHeHuii. 1 0 0

IInacTmaccel, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3



YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 kimacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AkunonepHoe oo6miectBo «M3marensctBo «lIpocBemenuey

METOINYECKHUE MATEPHUAJIBI JIA YYUTEJIA

Xumusa(6azosbliyposeHb).Peanmsauma obpasosaHma: meToauyeckoe nocobue ana yumutens / Kasepunua A. A., Muuyruna IN.B.; noa pea.l. B. MuuyrnHon. M. :
OrBHY «UHCTUTYT cTpaTerMm pa3sutnsa obpasosanHusa PAO», 2022 81 c.:un.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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