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MMOSICHUTEJBHASA 3AITMCKA

[IporpamMma 1Mo XMMHM Ha ypOBHE CpemHero ooOmero oOpa3oBaHus pa3paboTaHa Ha OcHOBe (PenepalbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccuiickoit @eneparmmy, TpeOOBaHUI K pe3ynbTaTaM OCBOCHHS (enepanbHOM
oOpa3oBaTensHOW TMporpamMmbl cpeaHero obmero obpasoBanms (POII COO), mpencraBiaeHHBIXx B DenepaabHOM
rocyaapcTBeHHOM oOpaszoBatensHoM cranpapre COO, ¢ yuérom Konumenmum npenogaBanus yaeOHOTO mpeaMera « XUMHSL» B
o0pa3oBaTeNnpHBIX OpraHm3anusax Poccuiickoit Pexepannm, pearn3yrOIUX OCHOBHBIE 00pa30BaTeNbHBIE IPOTPAMMEBL, W
OCHOBHBIX moyiokeHUH «Ctpaterun pa3Butus BocnuTaHus B Poccuiickoit ®epepanuu Ha mnepuon no 2025 ropa»
(Pacnopsixenue IlpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY IOJXOJOB K pa3paboTKe NMpOrpaMMbl 10 XWMHH, K OINpEeTeHUIo oOIeil crpaTeruu oOydeHHsl, BOCIUTAHUS U
pa3BUTHs OOydarOIIUXCSl CpelcTBaMK ydeOHoro mpeamera «Xumust» s 10—11 xiaccoB Ha 06a30BOM ypOBHE COCTaBHIIM
koHuenrtyaipHble nojokeHus GPI'OC COO o B3auMOOOYCIIOBICHHOCTH LENEH, COAEpXKaHUs, pe3yIbTaroB OOy4eHHsS H
TpeOOBaHMUIl K yPOBHIO ITOJITOTOBKH BBIITYCKHHKOB.

Xumudeckoe 00pa3oBaHKe, MOTy4aEMOE BBITyCKHUKaMH 00INe00pa30BaTENbHON OPTaHW3ALMH, SBIACTCS HEOThEMIEMOM
9acThi0 MX 00pa3oBaHHOCTH. OHO CITY’KUT 3aBEpIIAIOMINM 3TallOM PEaln3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM ypOBHE
KIIFOUEBBIX IIEHHOCTEH, MPUCYIIMX IEJIOCTHOW CHCTEME XHMHYECKOro 00pa3oBaHMA. OTH IIEHHOCTH KacaloTCs IO3HAHUS
3aKOHOB HPHUPOJBI, (POPMUPOBAHUS MHPOBO33PEHUS U OOIMIEH KyIbTyphl UENOBEKA, a TAKKE 3KOJOTHYECKH 0OOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBBIO M NPHPOAHON cpexne. Peammsyercs xuMmueckoe oOpa3oBaHHE OOy4aroUIMXCS Ha YPOBHE
cpemHero oOmero oOpa3oBaHWSA CpeACTBAaMM y4eOHOro mnpenMmera «XHUMHS», COICP)KaHWE M TOCTPOCHHE KOTOPOTO
OINpeJeieHbl B TPOrpaMMe MO XUMHUHM C Y4ETOM CHEeUU(PHUKA HAyKd XHMHH, €€ 3HAueHWs B IO3HAHUM IPUPOJABI U B
MaTepHalibHOI JKM3HU O0IIEeCTBa, a TAKXKE C YIETOM OOLIMX LieNiei U NPUHIUIIOB, XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSIHUE
CHCTEMBI CpeiHero obiero oopasoBanus B Poccuiickoit @enepanuu.

XWUMHS KaK 3JIeMEHT CHCTEMbI €CTECTBEHHBIX HAyK MIpaeT 0co0ylo PoJib B COBPEMEHHOI LIMBUIIM3ALUH, B CO3JJaHUH HOBOM
0a3bl MaTepHanbHON KyabTypbl. OHa BHOCUT CBOW BKJIaJ B ()OPMUPOBAHUE PALlMOHAIBLHOTO HAYYHOT'O MBIIUICHHS, B CO3JIaHUE
LIEJIOCTHOTO MPEICTABICHIUS 00 OKPY)KAIOIIEM MUPE KaK O €MHCTBE IMPHPOIBI U YEJIOBEKA, KOTOpoe (POPMHUPYETCS] B XUMHUH Ha
OCHOBE ITOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MUPA, OCO3HAHHUS B3aUMOCBS3H MEXIy CTPOSHHEM BEIECTB, HX
CBOHCTBaMH M BO3MOXKHBIMH 00JIaCTAMH IIPUMEHEHHS.

TecHO B3aMMOJEHCTBYSI C APYTMMH €CTECTBEHHBIMHM HAyKaMH, XMMUsI CTajla HEOThEMJIEMOH 4acTbi0O MHPOBOW KYJIBTYpBHI,
HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyJa M >KM3HM KaXnoro wieHa obmiectBa. CoBpeMEeHHass XWMHSA KakK Hayka
CO3MJAaTeNbHasA, KaK HayKa BBICOKHX TEXHOJIOTHH HampaBlieHAa Ha pEIICHHE TI00aJIbHBIX MPOOIEM YCTOHYMBOTO Pa3BHTHS
YeJI0BEUECTBA — CHIPhEBOM, IHEPTeTHYECKOM, MUILIEBOM, YKOJIOTUIECKON 0€30MacCHOCTH U OXPaHbI 310POBbSL.

B cooTBeTcTBUU € 0OIIMMH HEJISIMHU M IPHHLIUIIAMU CPEIHETo 0011ero 00pa3oBaHus coaepkaHue mpeamera «Xumus» (10—
11 xmaccel, 0a30BbIf YpOBEHb H3YyYEHHUS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO IOATOTOBKY
00ydJaromuxcsi, HeOOXOIUMYIO MM JUIsi BHIPAOOTKHM MHMPOBO33PEHUYECKHX OPHUEHTHUPOB, YCIIEIIHOTO BKJIIOYEHHUS] B IKHU3Hb
counyMma, IpoJOJDKEHHS 00pa30BaHuUs B Pa3IMYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XHUMHUEH.

CocTaBIsIIOLIIMMU TIpeaMeTa « XHUMUs» SBISIIOTCS 0a30Bbie Kypebl — «Oprannydeckas XxuMusi» U «OO01as 1 Heopranuieckast
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHMsl KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HayKW: CHCTEMa 3HAaHUH IO
HEOpraHMYecKOH XMUMHHU (C BKIIOUYCHHWEM 3HAHMH n3 oOmeill XuMuu) W opranndeckod xumuu. DopmMupoBaHHE JaHHOM
CHCTeMbl 3HAaHMH NPU M3YYEHHM NpeaMeTa 00ecleuyMBAaeT BO3MOXKHOCTh PAaCCMOTPEHHS] BCErO MHOT000pasusl BEHIECTB HA
OCHOBE OOIIMX MOHATHH, 3aKOHOB ¥ TEOPUI XHUMHH.

CrpykTrypa comepkaHusi KypcoB — «Opranndeckass xumusi» U «OOmas ¥ HeopraHudeckas XUMHUs» c(HOpMHpOBaHA B
IporpamMMe I0 XMMHHM Ha OCHOBE CHCTEMHOTO IIO/IX0/1a K M3y4YeHHIO y4eOHOro MaTepuaia M 0OyCIIOBJIEHa MCTOPHYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAaHHU Ha ONPEAEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHn4ecKkoid XMMHUHU BELIECTBA
paccMaTpHBAaIOTCSI HAa YpOBHE KJIACCHUECKOW TEOPHM CTPOCHHS OPraHWYECKHX COCAMHEHHMH, a Takke Ha YPOBHE
CTEpEOXMMHUYECKUX M JJIEKTPOHHBIX MPEACTaBICHUH O CcTpoeHHH BemiecTB. CBeaeHHs 00 M3ydaeMBIX B Kypce BEIECTBaX
JIAFOTCS B PAa3BUTHH — OT YIJIEBOAOPOIOB J0 CIOKHBIX OMONOTHYECKH aKTUBHBIX COCIMHEHUH. B Kypce opraHudeckoil Xummun
MONy4YaroT pa3BUTHE C(POpPMHUPOBAaHHBIE HA YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS IE€pBOHAYAIBHBIE TPEACTABICHUS O
XMMHUUYECKOH CBSI3M, KJIACCH(HUKALMOHHBIX IPHU3HAKaX BEIIECTB, 3aBHCHUMOCTH CBOWCTB BELIECTB OT HMX CTPOCHHUS, O
XMMHYECKOH peaKIyH.

[Tox HOBBIM yriioM 3peHHs B TpenMere «XUMUs» 0a30BOro ypoBHs PacCMaTpUBAETCs W3y4YEHHBIH Ha YpPOBHE OCHOBHOTO
o01ero o0pa3oBaHMs TEOPETHUECKUN MaTeprasl M (paKTOJIOrMYECKHe CBEJCHUs O BELIECTBaX W XMMHUUYECKol peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO0mast 1 HeopraHuuecKkass XuMHs» 00yJarolnuMcs TPeloCTaBIIsIeTCs] BO3SMOXKHOCTh OCO3HATh 3HAYCHHUE
MIEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKUX W METOJOJOTMYECKUX MO3MIHH, TIIy0ke MOHATh HCTOPHYECKOe M3MEHEHHE
(yHKIUH 3TOTO 3aKOHA — OT 00001atoIIel 10 OOBSICHSIONIECH U TIPOTHO3UPYIOIEH.

Enunas cuctema 3HaHUM O Ba)XKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHMM, CBOMCTBAX W TNPUMEHEHHH, a TaKXKE O
XAUMHWYECKUX PEAKIUAX, UX CYITHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHHs JOTMONHAeTCs B Kypcax 10 u 11 xmaccoB anemMeHTaMu
CONIEpKaHMSA, WMEIOMMMH KyJNbTYypOJOTHYECKHH ¥ MPHUKIAIHOW XapakTep. OTH 3HAHHWA CIIOCOOCTBYIOT TOHHUMAHHIO
B3aMMOCBSI3M XUMHH C IPYTHMH HayKaMH, PaCKpBIBAIOT €€ POJIb B TIO3HABATEIHLHON M MPAKTUIECKOH IESTEIFHOCTH YeI0BEKa,
CIOoCOOCTBYIOT BOCITUTAHUIO YBAKEHHS K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUH M NMPAKTHICCKHUX NPHIIOKCHUH XUMUH,
IIOMOTaIOT BBIIIYCKHUKY OpPHUEHTHPOBATHCS B OOILIECTBEHHO M JMYHOCTHO 3HAYMMBIX IpoOJeMax, CBS3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIIMBATh MH(OPMALMIO W TPUMEHATH € JUIS IIOTOJHCHUS 3HAHWH, PEIICHUS HHTEIUICKTYaJIbHBIX |
SKCIIEPUMEHTAIIbHBIX MCCIICIOBATENbCKUX 3a7ad. B 1enom conepkanue ydyeOHOro mnpenmera «XHMUS» JAHHOTO YPOBHS



M3YYCHHs] OPUCHTHPOBAHO Ha (pOpMHpOBaHHE y OOYJAIONIMXCS MHPOBO33PEHUECKON OCHOBBI JUUISI TOHUMaHUs (Qritocodckux
UjieH, TaKUX KaK: MaTepUalibHOE eIMHCTBO HEOPraHMYECKOTO M OPraHMYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM M CTPOCHHUEM, MMO3HABAEMOCTh IPHPOAHBIX SBICHUA MYTEM OKCIIEPUMEHTA W PELICHUS MPOTHUBOPEUYUN MEXKITY
HOBBIMU (DaKTaMH M TEOPETHYSCKUMH MPEANOCHUIKAMU, OCO3HAHUE POJM XUMHHU B PEIICHUH KOJOTHYECKHX MpoOieM, a
TaKkKe MpodieM cOepeKeHHsI FIHEPTETHIECKUX PECYPCOB, ChIPhS, CO3[JAHUSI HOBBIX TEXHOJIOTHI U MATEPUAIOB.

B mnaHe pelieHusi 3a/1a4 BOCIHUTAHUS, PA3BUTHA M COIMANM3AIMU OOYYAIOMIMXCS MPHUHATHIC MPOrpaMMON MO XUMHHU
MIOJIXOIBI K OIPENISNICHHIO COAEPKaHUs M IOCTPOSHHMS TIpeIMeTa MpeyCMaTpUBaroT ()OPMHUPOBAHUE YHUBEPCAIBHBIX Y4EOHBIX
JCUCTBUH, MMEIOMKX 0a30BOe 3HAYCHHUE ISl Pa3JIMUHBIX BUJOB JEATEIHHOCTH: PELICHUs MpoOjeM, MOWCKa, aHalu3a U
00paboTkn MH(pOPMAIMK, HEOOXOAMMBIX JJISl MPUOOPETEHHs ONbITa MPAKTUYECKOW M HMCCIIEA0BATENILCKON JesSTeNIbHOCTH,
3aHMMAIOIIEH Ba)KHOE MECTO B TO3HAHUU XUMUH.

B npakTHke npenonaBaHus XMMUHM Kak Ha yPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs, TaK M Ha YPOBHE CPEAHEr0 O0ILIero
o0pazoBaHusi, IIpU OINpPEICICHUH COJIEPKATEIbHOM XapaKkTepUCTHKH LeNiell M3y4eHHs IpeAMeTa HalpaBlICHHEM
MEPBOCTEIICHHOW 3HAYUMOCTH TPAAUIHOHHO TpH3HAETCs (OPMHUpPOBAHHE OCHOB XHMHUYECKOH Hayku Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTHIECKOH NEATEIbHOCTH Y€JI0BeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOIl KYJbTYPHI.
C MeToMYeCKOM TOUKHU 3PEHHs TAKOH MOAXO K ONPEICICHHIO [eliel H3y4eHHs IPeIMeTa SIBISICTCS BIIOJIHE OMPaBIaHHbIM.

CornacHO NMaHHOH TOYKE 3pEHHs TJIABHBIMH LESAMH M3ydeHHs npenMmeTra «XuMus» Ha 6a3zoBom ypoHe (10 —11 i)
SIBIISIFOTCSI:

o bopMHUpOBaHHE CHCTEMbl XMMHUYECKAX 3HAHHMN KaK Ba)KHEUIEH COCTABISIONICH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHpa, B OCHOBE KOTOPOIi JIe)KAT KIIIOUEBbIE MOHATHS, (yHAaMEHTAIbHbIC 3aKOHBl U TEOPHH XUMHH, OCBOCHHUE S3bIKA HAYKH,
YCBOGHHUE U MTOHUMaHHE CYIIHOCTH JOCTYIHBIX 000OLICHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOpUEH HX
Pa3BUTHA U CTAHOBJICHUSA

e GOpMHPOBAaHUEC W PA3BUTHE MPEICTABICHHA O HAYYHBIX METOAAX IO3HAHMS BCHICCTB M XUMHYCCKHX PEaKIUH,
HEOOXOAUMBIX ISl IPHOOPETEHUSI YMEHUI OPUEHTUPOBATHCS B MHUPE BEILIECTB M XMMUYECKHX SIBICHUH, MMEIOIIUX MECTO B
MPUPO/JIE, B MPAKTUUECKON U TTOBCETHEBHOM JKU3HH;

® pa3BUTHE YMEHHUI U CIIOCOOOB JESTENBbHOCTH, CBSI3aHHBIX C HAONIOACHHEM U OOBICHCHHEM XHUMHYECKOTO
9KCIEPUMEHTA, COOIOICHUEM MPABHUIT 0€30MACHOT0 OOPAIICHUSI C BELIECTBAMHU.

Hapsiny ¢ aTuM, copepKartesibHast XapakTepUCTUKA Leliel U 3a/1a4 U3Y4eHHs PeIMEeTa B MPOrpaMMe 1Mo XUMHUU YTOYHEHA U
CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMH IMPHOPUTETAMH B CHCTEME CpeaHero obmiero obOpasoBanus. CeroaHs B
MPENoaBaHUU XUMHH B OOJbIICH CTENEHH OTHAETCS MPEANOYTECHHE MPAKTHYCCKOH KOMIOHEHTE COJEpKaHHs OOydeHWs,
OpPHEHTHPOBAaHHOW Ha MOATOTOBKY BBIIYCKHHMKa 00I1e00pa30oBaTeNbHOM OpraHu3alyy, BIAJCIOEr0 He HaOOpOM 3HaHMH, a
(YHKIMOHANBHONW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0AMU W yMEHHMSMH aKTHBHOTO TOJyYeHHs 3HAHWH W NPUMEHEHHUS UX B
pea.m;Hoﬁ JKU3HU U1 pEHICHU NPAKTUYCCKUX 3ada4.

B cBsI3M ¢ 3TUM ITpH U3yYSHHUH IpeaMeTa « XUMHUS» TOMUHHUPYIOIIee 3HaYeHHE IPHOOPETAIOT TaKue LIeNH U 3a/1a4H, KaK:

ajanTanys oOydyaromuxcs K yCIOBUSAM AMHAMHYHO Pa3BUBAIOIIEroCs MHpa, GOPMHUPOBAHHE MHTEIUIEKTYalbHO Pa3BUTOU
JIMYHOCTH, TOTOBOM K C€amMoOOpa3oBaHMIO, COTPYJHHYECTBY, CAMOCTOSITEJIBHOMY TIPHHSATHIO T'PaMOTHBIX pPELICHHH B
KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBI3AHHBIX C BEIIECTBAMHU U UX MPUMCHEHHEM;

(dbopMupoBaHue y 00Y4AIOIIUXCS KIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHI[HMIT), UMEIOIINX YHHBEPCAIbHOE 3HAYCHUE
JUISL PA3JIMYHBIX BHJIOB JCATEIHHOCTH: PElICHUs PoOiieM, MOUCKA, aHain3a U 00paboTKku MHPOPMAIH, HEOOXOIUMBIX JIJIsI
MPUOOPETEHH S OMBITA JIESITENBHOCTH, KOTOPAsk 3aHUMAeT BKHOE MECTO B MO3HAHWU XUMHH, a TAKXKE IS OLEHKHU C MMO3UIUMA
9KOJIOTUYECKON 0E30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHYECKUX MPOIECCOB HA OPTaHU3M YeJOBeKa M MPHPOIHYIO
cpeny;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH O0ydarouIuxcs: CIocOOHOCTH
CaMOCTOATCIIBHO HpI/IO6peTaTL HOBBIC 3HAaHHUA 10 XMMHHU B COOTBETCTBHHU C XHU3HCHHBIMHU HOTpe6HOCT5[MI/I, HUCIIOJIB30BAaTh
COBpEeMeHHbIe WH(OPMAIMOHHBIE TEXHOJOIMH JJisi TIOMCKAa W aHalu3a Y4eOHOW W Hay4HO-IONYJISIPHOM HHGpOopManuu
XMMHUUYECKOTO COJICPIKaHMUS;

dbopMupoBaHHe W pa3BUTHE Yy OOYYAIONIUXCS aCCOIMATHBHOTO M JIOTHYECKOTO MBIIUICHUS, HAOII0aTeIbHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, IPH IUIAHUPOBAHHUHM M MPOBEICHUH
XHUMHYECKOTO IKCIICPUMEHTA;

BOCIIHTaHKE y O0yJaromuxcs YOS KNEHHOCTH B TYMaHUCTHYCCKOW HANPABICHHOCTH XMMHH, €€ BAKHOW POIH B PEUICHUU
IJ00aJIBbHBIX IMPOOJIEM PpalMOHAIBHOTO IPHUPOJIONOIL30BAHMS, ITOMOJHEHHUsST JHEPreTHYECKHX PECYpCOB M COXpPaHEHHS
MIPUPOJTHOTO PAaBHOBECHS, OCO3HAHMSI HEOOXOAMMOCTH OEpEeXHOr0 OTHOIICHMS K TPHPOJE M CBOEMY 3/I0POBBIO, a TaKXKe
MPUOOPETEHUS ONbBITa UCIOIB30BAHUS MMOTYICHHBIX 3HAHHUHA ISl MPUHATHS TPAMOTHBIX PEIICHUN B CHTYallUsX, CBSI3aHHBIX C
XUMHUYCCKHUMU SIBJIICHUSIMU.

B yueOHOM Iu1aHe cpeiHero oouiero o0pazoBaHus MpeaMeT «XuMus» 0a30BOro ypoBHsI BXOJIHUT B COCTaB IMPEAMETHOM
obnactu «EcTecTBEHHO-HAYUHbIE TPEAMETHIY.

OO0liiee YMCIIO YacoB, OTBEAEHHBIX /IS M3YUSHUSI XUMHH, HA 0A30BOM YPOBHE Cpe/lHero o0IIero oopa3oBaHus, COCTaBIISET
68 gacos: B 10 kmacce — 34 gaca (1 gac B Hegeno), B 11 ximacce — 34 gaca (1 gac B Henenio).



COJEPKAHUE OBYUYEHUSA
10 KJIACC
OPITAHNYECKASA XUMHUS

Teopernueckne 0CHOBBI OPraHUYECKOIl XUMHHU

IIpeamer opraHuuecko XUMuu: €€ BO3SHUKHOBEHHE, Pa3BUTHE U 3HAUEHUE B MOJYYCHUH HOBBIX BELIECTB U MaTe€pHasoB.
Teopust crpoeHus opraHudeckux coenuHeHuid A. M. ByrtnepoBa, €€ ocHOBHble mojoxeHHs. CTpPYKTypHBIE (GOPMYJIBI
OopraHn4eckux BemecTB. ['omororus, usoMepus. XUMUUECKas CBS3b B OPraHUYECKUX COCTUHEHUSX — OJUHAPHBIC U KPAaTHBIE
CBSA3H.

[MpeacraBnenne o0  kinaccuUKalMy  OpPraHUYECKMX  BewmlecTB. HOMEHKiaTypa  OpraHMYeCKHX  COEJAMHEHUH
(cuctematnueckas) ¥ TPHBHAIBHBIC HA3BAHUS BAXHEHIIINX MPEICTABUTEINICH KIIACCOB OPTaHNIECKHIX BEIIECTB.

OKCIEepUMEHTAIBHBIE METOJbl M3Yy4YCHUS BEIIECTB M WX MNPEBPAIICHMI: O3HAKOMIICHHE C O00paslaMH OpPTraHHYEeCKHX
BEIECTB W MaTepuallaMH Ha HX OCHOBE, MOJCIMPOBAHHE MOJIEKYJ OPTaHWYECKUX BEIIECTB, HAONIOICHHE M OIHCAHUE
JEMOHCTPALlMOHHBIX OIBITOB IO IIPEBPAIICHHIO OPraHWYECKMX BEIIECTB NPH HarpeBaHWW (IIaBICHHE, OOyIIMBaHWME WU
TOpCHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHUH psil. MeTaH M 3TaH — NpOCTeHIINe MPECTaBUTENN alIKaHOB: (pU3NYECKUE U
XMMHYECKHEe CBOMCTBA (PeaKlny 3aMEeIICHUS M TOPEHNUs ), HaXOXKICHHE B IPUPO/JIE, OTyICHNUE U IIPUMECHEHHE.

AJIKeHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHH psii. OTWIEH M NPONWIEH — MPOCTEHIINEe MpPEeACTaBUTEIH AaJIKEHOB:
¢usnyeckue M XMMHYECKHE CBOMCTBa (peakuMd TUAPUPOBAHUS, TaJOTCHHPOBAHMS, THIPATALUH, OKUCICHUS |
MOJIMMEPH3aliH1), OJydeHHEe U IPUMEHEHHE.

Ankamuensl: OytagmeH-1,3 w wMertwnOyraameH-1,3: CcTpoeHHe, BaXHEHIIHEe XWMHYECKHE CBOICTBa (peaxims
nojuMmepu3anny). [lomydeHne CHHTETHYECKOTO KayqyKa 1 Pe3UHBI.

AJKHHBI: cOcTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUECKHH Psifl. ALETHICH — NPOCTEHINNI NMpPEeACTaBUTETb AIKHHOB!
COCTaB, CTPOCHHE, (PU3MUECKHE U XUMHIECKNE CBOMCTBA (peakunyu THAPUPOBAHMS, TATOTCHUPOBAHUS, THIPATAUH, TOPEHHA),
MOJy4eHNE ¥ IPUMEHEHNUE.

Apensl. benszon: coctas, cTpoeHue, pu3nUecKkrue M XMMHUYECKHE CBOWMCTBA (pEaKkIWH TajJOTeHHPOBAHMS M HHUTPOBAHMUS),
NoJyueHHue U npuMeHeHue. Tonyon: cocmas, cmpoenue, Qusuueckue u Xumuyeckue ceolucmaa (peakyuu 2anl02eHUpo8anus u
HUMpOBAHUs), nonyuenue u npumeneHue. TOKCHUYHOCTH apeHOB. leHeTndeckas CBSI3b MEXAY YIJIEBOJAOPOIAMH,
MIPUHAAJICIKAIIUMHE K Pa3IUIHBIM KJIACCaM.

[TpupoaHble UCTOYHHMKU YrieBOAOponoB. [IpupoaHblil ra3 u momyTHble HedTsHble ra3pl. HedTh u €€ nmpoucxoxneHue.
Cnoco0bl nepepaboTku HedTH: TeperoHKa, KPeKHHT (TepMUYECKH, KaTaluTHYecKuil), nuposu3. [IpoayKTel nepepaboTKu
He(TH, UX IPUMEHEHHUE B IPOMBIIINICHHOCTH U B OBITY. KaMEeHHBIH yroJb U IPOTYKTHI €0 MepepadoTKH.

OKCIepUMEHTAIbHBIE METObI N3YUIEHHs BEIECTB U UX MPEBPAIICHUN: 03HAKOMJICHHE C 00pa3IaMH IUlacTMace, KayayKoB
U Pe3UHBI, KOJUTeKIH «HedTb» 1 «YT0Jb», MOIEIMPOBAaHIE MOJIEKYJI YTIICBOAOPOJIOB U TAJIOTEHONIPOM3BOAHBIX, ITPOBEICHUE
IPAKTHYECKOH PaOOThI: MOTyYEHHE STHICHA U U3yYEeHHUE eT0 CBOMCTB.

Pacuérnsle 3anaun.

Bbruncienust Mo ypaBHEHHIO XUMHUYECKOH peaknnu (Macchl, 00bEMa, KOJMYECTBAa MCXOJHOTO BEIECTBA HMJIM HPOIYKTa
PEaKIUK 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OHOTO U3 HCXOIHBIX BEIIECTB MM MPOJYKTOB PEAKINH).

Kucsopoacoaep:kaniue oprannyecKue coeiMHeHUsI

[IpenenpHBIe OHOATOMHBIE CIUPTHL. METaHON M 3TAHOJN: CTPOEHHE, (U3MUECKHEe M XMMUYECKHE CBOMCTBA (peakIuu c
aKTUBHBIMH MeETaJUIaMH, T'aJOr€HOBOJOPOAAMHU, TOPEHHE), IPUMEHEeHHe. BoiopoiHbIe CBA3M MEXIY MOJIEKYJIaMHU CIIHPTOB.
JelicTBre MeTaHOJIa U 3TAaHOJIa HA OPTaHM3M YeJIOBEKa.

MHoroaToMHBIE CIIUPTHI. DTHJICHIJIMKONb U TNIAIEPUH: CTPOEHHUE, (pr3nUecKie 1 XUMHIECKIE CBOMCTBA (B3anMoieiicTBre
CO UIEJOYHBIMM MeETalIaMH, KayeCTBEHHAs peaknusi Ha MHOTroaTOMHbIE CIUPTHI). JleficTBME Ha OpraHm3M YeJioBeKa.
IIpuMeHeHHe rIUIepUHA U STUIEHIJINKOJIS.

deHoN: CTpOCHNE MOJIEKYIIBI, (PU3UIECKUE U XUMUYECKHe CBOHCTBA. TOKCHUHOCTE (eHona. [IpumeHenue dpeHomna.

Anpperunpl u kemonvl. DopManbleTH, aleTalbAerui: CTpoeHHe, (U3MUecKHe M XUMHYECKHe CBOMCTBA (peakiuu
OKHCIJICHHS U BOCCTAHOBJICHNS, KAUECTBEHHBIEC PEAKINHN), TIOJIyYEHNE U IIPUMEHEHHE.

OIHOOCHOBHBIE IIpeAeNbHBIE KapOOHOBBIE KUCIOTHI. MypaBbHHasi M yKCyCHas KHCJIOTBL: CTpOCHHE, (U3MYECKHE H
XUMHUYECKHE CBOWCTBAa (CBOWCTBA, OOmME sl Kjacca KHCJIOT, peakius dTepuduKanuu), MOJyYeHHe W TpPUMEHEHHE.
CreapuHOBas M OJIEMHOBAsI KUCIIOTHI KaK MPEICTABUTEIH BBICIINX KapOOHOBBIX KHCIOT. MBIa KaK COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe JCHCTBUE.

Crnoxable >puUPBl Kak MPOM3BOIHBIE KapOOHOBBIX KHCIOT. ['maponmm3 cioxsbIX 3¢upoB. XKupel. I'mmpomns kupos.
IIpumenenue xupoB. buosorudeckas poJb KUPOB.

YrneBozsl: cocTaB, Kiaccu(UKaIUsA yriIeBoA0B (MOHO-, TU- M HOJHCaXxapujsl). ['TroKko3a — MpOCTEHIINIT MOHOCAXapHU:
O0COOCHHOCTH CTPOCHHSI MOJIEKYJbl, (pU3MYecKHe M XHMHYECKHEe CBoiicTBa (B3ammojeWcTBue ¢ ruzapokcuaom meau(Il),
OKHCJICHHE aMMHa4HBIM pacTBOpoM okcuna cepeOpa(l), BoccTaHOBIEHHE, OpOXKEHHE TIIIOKO3bl), HAXOXKAECHHE B INPHUPOJE,
npuMeHeHue, ononorndeckas posib. Porocunres. pykrosa Kak U30Mep TIIFOKO3BL.




Kpaxman m 1emnono3a kak mpupoaHble moauMmepbl. CTpoeHHe KpaxMmana W Heunosio3bl. Du3udeckne M XUMHUYECKUE
CBOHCTBa KpaxMana (THIPOJIN3, KAYeCTBEHHAST PEAKIUS C HOJOM).

OKcIiepUMEHTaJIbHbIE METOABl W3YYeHHUs BEIIECTB M WX NPEBPAlICHHI: TPOBEICHWE, HAONMIOACHHWE W OMHCAHWE
JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAaKIUN OIHOATOMHBIX CHHPTOB (OKHCJICHHE ATaHOJA
okcunom Mean(1l)), MEOTOaTOMHBIX CTIHPTOB (B3anMMOAEHCTBHE TIHIeprHa ¢ ruapokcuaom meau(ll)), anpaernnos (okucieHme
aMMHa4YHBIM pacTBOopoM okcuma cepedpa(l) m rumpokcumom menu(Il), B3amMopeiicTBue Kpaxmaia C HMOIOM), MPOBEACHUE
MPAaKTUIECCKOI pabOThI: CBOMCTBA PacTBOpPa YKCYCHOW KHUCIIOTHI.

Pacuétnrle 3amaun.

BrrunciieHusl Mo ypaBHECHHIO XUMHYCCKOW peakinuu (Macchl, 00bEMa, KOJMYECTBA MCXOIHOTO BEUICCTBA WU MPOIYKTa
PEaxIyu 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB HIIU MPOYKTOB PEAKIIHH).

A30Tco/iepIKaIIne OPraHHYCCKUE COCTUHCHUS.

AMUHOKHUCIIOTH Kak aM()OTEPHBIC OPraHUYCCKUE COCTUHEHUs. DH3MUECKUEe U XUMHYCCKHE CBOWCTBA aMHHOKHUCIIOT (Ha
puMepe TINNrHA). bronormaeckoe 3HaueHNe aMUHOKHACIIOT. [lenTuapt.

Benkn kak mpUpOAHBIE BBICOKOMOIIEKYJISIPHBIC COSNWHEHHs. llepBHYHAs, BTOPHYHAS M TPETHUYHAS CTPYKTypa OEJIKOB.
XuMIYeCcKUe CBOICTBA OEIKOB: THAPONIN3, IEHATYPAINs, KAUeCTBEHHBIC PEaKIIH Ha OCIIKH.

OKcIeprMEeHTaIbHbIC METONBl M3YYCHHS BEIIECTB W WX IPEBpAIICHUH: HAONIOJEHUE W ONHCaHHE JIEMOHCTPAIlMOHHBIX
OTIBITOB: JICHATypaIus OCIKOB IIPH HarpPEBaHWH, [IBETHBIC PEaKI[UH OCITKOB.

BbicokoMoeKy ISIpHBIE COeTHHEHUS

OCHOBHI)Ie IIOHATUA XHUMHHU BI)ICOKOMOJ'IeKyJ'I}IpHLIX COCHHHCHHﬁI MOHOMep, HOJ'II/IMep, CprKTypHOG 3BCHO, CTCIICHb
MOJUMEPH3AINY, CPEAHAS MOJICKyJsipHas Macca. OCHOBHBIC METOJbI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCIMHCHHN —
HOJ'II/IMCpI/I?;aHI/I}I U MMOJIMKOHACHCAII M.

OKCHepUMEHTAIBHBIE METOJbl M3Y4YCHUsI BEIIECTB W UX IPEBPALICHUI: O3HAKOMIICHHE C O0pa3laMH INPHPOAHBIX H
HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyIyKOB.

MeXIpeqMeTHBIC CBSI3H.

Peanmzamuss MeXmpenMETHBIX CBS3€H MpH HW3yYeHWH opraHmdeckod xummm B 10 Kiacce OCyIIeCTBISeTCS dYepes
HCTIONB30BaHUE KaK OOIMIMX €CTeCTBCHHO-HAYUYHBIX TOHATHH, TaK M TMOHSATHH, SBILSFOIIAXCS CHCTEMHBIMU UL OTICIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmume ecTecTBEHHO-HAYYHBIC IIOHATHS: SBJICHHE, HAydHBIH (aKkT, TUNOTEe3a, 3aKOH, TEOpHs, AaHali3, CHHTES,
KIaccu(uKaIus, MepuoIUIHOCTh, HAOIOICHNE, H3MEPEHHUE, SKCIICPUMEHT, MOACTHPOBAaHHUE.

dusnka: Marepus, HEPTUs, Macca, aroOM, JJICKTPOH, MOJICKYyJa, SHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
aneFaTHOC COCTOSIHHEC BCUICCTBA, (I)I/I3I/I‘-ICCKI/Ie BCIIMYMHBI U CAUHUILIBI UX I/I3MepeHI/I$I.

Buosorusi: kieTka, opraHusm, ouocdepa, 0OMeH BEIIECTB B OpranusMe, HOTOCHHTE3, OMOJOrMYSCKH aKTHBHBIC BEIIECTBA
(Oenku, yriieBOAbl, KUPBL, PEPMEHTHI).

I'eorpadusi: MUHEpaIIbl, TOPHBIC TIOPOIBI, MTOJE3HbIE HCKOIAEMbIE, TOIUTUBO, PECYPCHI.

TeXHOJ’IOFI/ISII ITNIICBBIC HpOI[yKTLI, OCHOBBI paL[I/IOHaJ'H)HOFO IMUTaHUusg, MOIUIUC CpeL[CTBa, J'IeKapCTBeHHI)Ie nu
KOCMETHYECKHE TIpeTapaThl, MaTepHalbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernuyeckue 0CHOBbI XMMHUHU

XUMUYeCKUH dyeMeHT. AToM. Sapo aToMa, W30TOMBI. DJIEKTpOHHas 000JI0uKa. DHEPreTHUeCKHe YPOBHH, MOJYPOBHHU.
AToMmHBIE OpOHTany, s-, P-, d- anemMenTsl. OCOOEHHOCTH paclpeeeHus 3JeKTPOHOB M0 OPOUTAISIM B aTOMax JJIEMEHTOB
MIEPBBIX YETHIPEX MEPHOAOB. DIEKTPOHHAS KOHOUTYPALIHSI aTOMOB.

[epronnaeckuii 3akoH u [lepronndeckas cucrema xumudeckux aneMeHToB JI. V. MenzneneeBa. CBA3b MEPHOANIECKOTO
3axkoHa U Ilepuoanueckoi cucreMsl XumMuueckux 3nemMentoB [I. . MenneneeBa ¢ COBpeMEHHOM TeopHeil CTpOEHHsT aTOMOB.
3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMHYECKUX AJIEMEHTOB M 00pa3yeMbIX MU MPOCTHIX U CJIOXHBIX BEIIECTB MO TPYyIIam
U neproAaM. 3HaueHHe NepUOIUIECKOro 3aK0OHa B Pa3BUTHU HAYKU.

Crpoenue BemecTBa. XUMHUUYEcKas CBA3b. Buabl XMMHU4ecKoW CBsI3M (KOBaJICHTHAs HENOJSIpPHAs W MOJApHAs, MOHHAs,
MeTayeckas). MexaHu3Mbl 00pa30BaHMS KOBAJICHTHOH XMMHUYECKOH CBsI3M (OOMEHHBIH M JIOHOPHO-aKIENTOPHBIN).
Bognopoanas cBs3b. BanentHOCTB. DnekTpooTpunaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbBI: KaTHOHBI U aHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJIIDHOTO CTPOCHHSA. 3aKOH TIOCTOSHCTBA COCTaBa BeIIECTBA. [HIIBI
KPUCTAJUTHYECKUX PEHIIETOK. 3aBICUMOCTh CBOHCTBA BEIIECTB OT THIA KPUCTAJUINIECKOM PEIIETKH.

[TonaTHe 0 TUCTIEPCHBIX cHcTeMax. VICTHHHBIE U KOJUTOMIHBIE pacTBOPEL. MaccoBasi 1071 BEIIecTBa B pacTBOPE.

Knaccupukamuss HeopraHWdeckux coeauHeHHH. HomeHkiaTypa HEOpraHMYeCKHMX BEIIeCTB. | eHeThdyeckas CBS3b
HEOPTaHMYECKUX BEIIECTB, IPUHAIIS)KAIINX K Pa3IMIHBIM KJIaCCaM.

Xummdeckas peakius. Kmaccuukamms XHMHUYECKHX pPEaknWid B HEOPTaHWMYECKOW M OpPraHMYecKod XHWMHUH. 3aKOH
COXPaHEHMs MacChl BELECTB, 3aKOH COXPAHEHHS U NIPEBPAILEHUS SHEPIUH IPU XUMUUECKUX PEaKLUsAX.

CKOpOCTb peakiiy, €€ 3aBUCUMOCTb OT Pa3ian4HbIX (GakropoB. OOparnmele peakiyyu. XuMuueckoe papHoBecue. OakTopsl,
BIIMSIIOIUE HA COCTOSIHIE XUMudeckoro pasHoBecus. [Tpunmnun Jle laTtense.



OnexTponutnyeckas nucconuanus. CuiibHbIE W ciiabble 2JeKTpoiauThl. Cpema BOMHBIX PACTBOPOB BEMIECTB: KHCIas,
HeWTpasbHas, [IeJI0YHasl.

OKHUCINTETFHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH.

OKcIeprMeHTaIbHbIE METOABI H3YUCHUS BEIISCTB U MX MpeBpaIleHuil: nemoncrpanusa tabmmn «[leproandeckas cucrema
xuMudeckux anmeMeHToB Jl. M. MenzpeneeBa», M3ydeHHe MOAENCH KPUCTAJUIMIECKHX PEHMIETOK, HAOIIOJCHHE W OIHCAHUE
JNEeMOHCTPAIMOHHBIX X JAa0OpaTOPHBIX ONBITOB (pa3lIo’KeHHE IePOKCHIAa BOAOPOJa B TPHCYTCTBHH KaTaln3aTopa,
OTIPE/ICIICHUE CPEIbl PACTBOPOB BEIECTB C IOMOIIBI0 YHUBEPCAIBHOTO MHIUKATOPA, PEAKIIMH HOHHOTO OOMEHA), MPOBEACHUE
MPAaKTUIECKOI paboThl «BiusHUE pa3uYHBIX (JAaKTOPOB HA CKOPOCTh XUMHUYECKOM PeaKIIMm.

Pacuérnrie 3agaum.

PacuéThl Mo ypaBHEHUSM XUMUYECKUX PEAKIUH, B TOM UYUCIIE TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HCIOIb30BAHHEM
TIOHSITHSI «MAcCOBast 10Jisl BELIECTBAY.

Heoprannuyeckasi Xumust

Hemerannel. Ilonoxkenune HemetauioB B Ilepuogmueckoil cucreme xumuueckux snemeHtoB [[. W. MenpeneeBa u
0COOCHHOCTH CTpOeHHUs aToMoB. Dm3mdeckne cBOICTBa HEMETAIUIOB. AIDIOTPONHS HEMETAJUIOB (Ha IpUMeEpe KHCIOPOAa,
cepsl, hocdopa u yriaepona).

XUMIYECKHE CBOMCTBA BaKHEHITMX HEMETAIIOB (TaJOTEHOB, Cephl, a30Ta, (ocdopa, yriepoma u KPEeMHHSA) W HUX
COCTUHEHUH (OKCHIOB, KHCIOPOICOACPKAIIIX KUCIOT, BOOOPOIHBIX COSTNHCHH).

[IpumeHeHre Ba)KHENIINX HEMETAJUIOB U UX COEIUHEHUH.

Meranel. [lonoxxenue meranioB B [lepuoandeckoii cucreme xummudeckux anemeHToB [I. M. MenneneeBa. OcoGeHHOCTH
CTPOCHHUS 3JICKTPOHHBIX 000J0YeK aToMOB MetawioB. OOmme ¢usnveckue CBoHcTBa MeTauioB. CIUIaBBl METaJUIOB.
ONEeKTPOXUMUYECKUN P HAIPSDKCHUH METaJUIoB.

XUMUYECKUE CBOMCTBA BAXKHEHUIITUX METAJIOB (HATPUH, KaIHii, KalbIIUH, MarHUH, aIFOMUHHMA, IUHK, XPOM, JKeJIe30, MeJlb)
U UX COCTMHEHUM.

Oobmrre criocoOBI MOTYYeHHS METAIUIOB. [[pUMEHEHNE METAIUIOB B OBITY U TEXHHKE.

OKCIEpUMEHTAJIbHBIE METOJbl M3Y4YEHHsI BEILECTB M UX MPEBpAIlCHUN: U3y4YEeHHE KOJIEKUUMU «MeTamabl U CIUIaBbI»,
00pa3IoB HEMETAIIIOB, PEUICHNE YKCIIEPIMCHTANBHBIX 3a/1a4, HAOJII0ICHUE U OTIMCAHNE EMOHCTPAIIMOHHBIX U JIA00PATOPHBIX
OTBITOB (B3aWMOJICHCTBHE THIPOKCHAA alIOMUHHSA C PACTBOPAMH KHUCIIOT W IINENO4YeH, KadeCTBEHHBIC PEaKIUH HA KaTHOHBI
METaJIJIOB).

Pacuérnplie 3aaumn.

Pacuérel mMaccel BemiecTBa WM 00bEMa ra30B MO W3BECTHOMY KOJHMUYESCTBY BEIIECTBA, MAacce WM OOBEMY OIHOTO W3
YYacTBYIOIIMX B PEAKIMU BEIIECTB, Pacu€Thl Macchl (00BEMa, KOJMMYECTBA BEUIECTBA) MPOJIYKTOB PEAKIUH, €CIU OJIHO W3
BEIIIECTB UMEET MPUMECH.

Xumusi ¥ )KU3Hb

Ponp xumun B 0GecTiedeHNH SKOJIOTHYECKON, SHEPTeTHUECKOH M MUIIEBON 0e30MacHOCTH, pa3BUTHH METUIMHEL [loHsITHE
0 HaYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX PEaKIIHH.

[pencraBnenns 06 OOIUX HAYYHBIX MPUHIUIIAX TPOMBIIIICHHOTO OJTYYCHU S BKHEHIIINX BEIICCTB.

YenoBek B MUpE BELIECTB U MATEPHUAJIOB: BaXKHEUIIE CTPOUTENbHbIE MaTepHallbl, KOHCTPYKLIMOHHBIE MaTe€pHaJIbl, KPACKH,
CTEKJIO, KepaMUKa, MaTEPHANBI UT IIEKTPOHHUKH, HAHOMATEPHAaJIbl, OpPraHMIECKHE U MUHEPAIbHBIC YI0OpEHUS.

XuMusi W 3I0pOBBE UEIIOBEKA: TpaBWJIa HCIOJB30BAHUS JICKAPCTBCHHBIX IMPEMApaToB, TIpaBHia OE30IacHOTO
HCTIOJIB30BaHU MPETapaToB OBITOBOM XUMHH B TIOBCEIHEBHOW KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzarus MeXIpeAMETHBIX CBA3€H IpU H3yUeHHUH OOIIel 1 HeopraHNUecKoi XuMuH B 11 Kilacce ocymiecTBiseTcs depes
HCTOJIb30BaHNUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHUN, TaK W TOHATUH, SBISIONUXCS CHUCTEMHBIMH IS OTAEIbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbIE TOHSATHS: HAy4YHBIA (DakT, THMOTEe3a, 3aKOH, TEOpHs, aHAINW3, CHHTE3, Kiaccupukams,
MIEPUOUIHOCTD, HAOIOICHNE, SKCTIEPUMEHT, MOJICTUPOBaHNE, I3MEPEHNE, SIBJICHHE.

®uzuka: marepusi, YHEprusi, Macca, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, M3OTOIN, PAIUOAKTUBHOCTb, MOJIEKYJa,
9HEPreTUYCCKUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHE BEIECTBA, (PU3MUCCKHUE BEIMYMHBI U SAMHUIBI X
HU3MEpEHUs], CKOPOCTb.

Buomorus: kierka, OpraHu3M, JKOCHCTeMa, Owocdepa, MaKpo- M MHKPOIIEMEHTHI, BHTAMHHBI, OOMEH BEIIECTB B
opraHusMe.

I'eorpadus: MuHEpaIbl, TOPHBIC TIOPOIBI, MOJIE3HBIC HCKOTIAEMBIE, TOILUTUBO, PECYPCHI.

TexHonorus::  XMMUYECKass  MPOMBINIJICHHOCTh,  METAJUTypTusi,  MPOM3BOJCTBO  CTPOUTEIBHBIX  MaTepUajoB,
CeJIbCKOXO03SUCTBEHHOE MPOU3BOJCTBO, MHIIEBAs MPOMBIIUIEHHOCTh, (hapMarieBTHUeCKasi MPOMBIIUIEHHOCTD, MMPOU3BOJICTBO
KOCMETHYECKHX  TIpernapaTtoB, TPOW3BOACTBO  KOHCTPYKIIMOHHBIX  MaTepHajoB, OJJICKTPOHHAS  MPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUS ITPOI'PAMMBI 1O XMW HA BA30OBOM YPOBHE CPEJIHET'O
OBIIEI'O OBPA30OBAHU

JINYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUSA K pE3ylbTaTaM OCBOCHHUS OOYYAIONMMHECA IPOTpaMM CpeIHero oOIIero
o0OpazoBaHust (JIMYHOCTHBIM, METaNpeJMETHBIM M TpeIMeTHbIM). HayyHo-mMeToquyeckoil OCHOBOHM s pa3paboTku
IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUSI MPOTPaMM CpEJHEro oO0mero oOpa3oBaHMS SBISETCS CHUCTEMHO-IESTENbHOCTHBIN
MOJXON.

B cooTBeTCTBUU C CHUCTEMHO-ICSATEIHHOCTHBIM IOAXOJOM B CTPYKTYpe JMYHOCTHBIX PE3YyNbTAaTOB OCBOCHMS IpeaMeTa
«X¥UMHS» Ha YPOBHE CpeIHETO 00IIero 00pa30BaHMs BIAEICHBI CIEIYIOINE COCTABIISIONINE:

OCO3HAaHME OOYYaIOIIMMHCS  POCCHHCKOM  TpaKAaHCKOH HAEHTHYHOCTH — TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOATENBHOCTH B CAMOOIIPEENICHHIO;

HaJIMYie MOTHBAIH K 00y4EHHIO;

LIENICHATIPABJICHHOE Pa3BUTHE BHYTPEHHHX YOC)KACHUH JIMYHOCTH HAa OCHOBE KIIOUEBBIX LEHHOCTEH M HCTOPHYECKUX
Tpanummii 6a30Boi HAYKH XUMUH,

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH MAEATEIHHOCTH IIEHHOCTHO-CMBICIOBBIMA
YCTaHOBKaMH, IPUCYIIMMH LETOCTHOW CHCTEME XMMUIECKOT0 00pa3oBaHus;

HaJIMYMC MMPaBOCO3HAHUA 9KOJIOTHYECKOI KYJbTYPbI U CIIOCOOHOCTH CTaBUTh LECJINn U CTPOUTD ) KU3HCHHBIC TJIaHBI.

JInuHOCTHBIE pPE3yNbTaThl OCBOEHHUS NpeaMeTa «XHUMHS» JTOCTUTAIOTCS B EIUHCTBE YYe€OHOW U BOCHUTATENHHOM
ACATCIIBHOCTU B COOTBETCTBUM C TYMaHUCTUYCCKHUMHU, COHUOKYJIBTYPHBIMU, AYXOBHO-HPABCTBCHHBIMU NCHHOCTAMU U
ueajaMd POCCHIICKOTO TPa)KIAaHCKOrO OOIIecTBa, MNPHHATHIMA B OOIIECTBE HOPMAMHU M TPaBHIAMH IOBEACHUS,
CHOCOOCTBYIOIIMMH pOLIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS TMYHOCTH 00yYaIOLIUXCS.

JIMYHOCTHBIE pPE3yNbTaThl OCBOCHHSA NpenMera «XHMHS» OTPaKaroT COOPMHUPOBAHHOCTh ONbBITA ITO3HABATEIHHOW M
MIPAaKTHYECKOH AEATEIPHOCTH 00yHaloMINXCs 110 pealn3allii IPHHATHIX B 00IIECTBE [IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:kaIaHCKOro0 BOCIIMTAHUS .

OCO3HAHMS 00YJaIOIINMICS CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S3aHHOCTEH, YBa)KEHHS K 3aKOHY M IPAaBOIOPAIKY;

MIPECTAaBICHUS O COLUANIBHBIX HOPMaX U MpaBHIIaX MEKIMYHOCTHBIX OTHOLIEHUH B KOJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JESTEJFHOCTH TPH CO3JAaHWM YUEOHBIX INPOCKTOB, PEIICHHH YYEOHBIX H
TIO3HABATCIIbHBIX 3a/1a4, BHIIOJIHCHUN XUMHUYCCKUX DKCIIEPUMCHTOB,

CHOCOOHOCTH MOHUMATH M IIPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY M apTyMEHThI APYTHX TP aHAJM3€ Pa3IMuHbIX BUIOB
y4eOHOM JesITeNbHOCTH;

2) NaTPUOTHYECKOr0 BOCTIMTAHUS:

IEHHOCTHOI'O OTHOMICHUA K UCTOPUUCCKOMY U HAYYHOMY HACJICANUIO OTEYECTBEHHOM XUMHH,

YBaAXCHHUA K MPOLECCY TBOPUCCTBA B obnactu TCOPUN U MNPAKTHYCCKOTO MPUMCHEHUSA XUMHHU, OCO3HAHHUA TOTO, 4YTO
JOCTHKEHHS HAayKH €CTh Pe3yJbTaT JIMTENLHBIX HAONIOJCHUH, KPOIOTIMBBIX SKCIEPHUMEHTAIBHBIX TTOMCKOB, MOCTOSHHOTO
TpyZAa y4EHBIX U TIPAKTHKOB;

MHTEpeca M MO03HABATENILHBIX MOTHBOB B MOIYYSHHH U MOCIEAYIOIEM aHAIN3e WHPOPMAIUU O TEPEIOBBIX JIOCTHKEHUIX
COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO MOBEACHMUS;

CHOCO6HOCTI/I OLICHUBATHL CHUTyalluH, CBA3aHHBIC C XUMHWYECCKUMU SBJIICHUAMU, U TPUHHUMATL OCO3HAHHBIC PCUICHUA,
OPUCHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U HEHHOCTH,

TOTOBHOCTH OLICHHUBATHb CBOE TMOBEACHUEC U TTOCTYIIKH CBOUX TOBapI/II_[Ief/'I C HOSI/IHHﬁ HPABCTBEHHLIX U IMPABOBBIX HOPM U
OCO3HAHME MOCIEACTBUM ITUX IOCTYIIKOB;

4) popMupoBaHNS KYJBTYPHI 310POBbSI:

MOHMMaHHUs IEHHOCTEH 310poBoro M Oe3omacHOro obOpas3a >KM3HM, HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K
COOCTBEHHOMY (DPM3UUECKOMY M IICHXUYECKOMY 37I0POBbIO;

coOumoieHNs IpaByil 0€30I1aCHOTO 0OpaIeHHs C BEIIECTBAMH B OBITY, IIOBCEHEBHOM XM3HU U B TPYAOBOH JEATEIILHOCTH;

MIOHMUMaHHS [IEHHOCTH ITPaBWJI HHANBUYaJIbHOTO M KOJUIEKTHBHOTO 0€30MacCHOTO ITOBEAEHUS B CUTYalUsX, YTPOKAIOIINX
3/10POBBIO U KHU3HU JIIOJIEH;

0CO3HAHUS MOCJIC/ICTBUI M HETIPUATHS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHNS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHS);

5) TpyaoBoro BocnuTaHMu:

KOMMYHHUKaTHBHOM KOMIETEHTHOCTH B Y4eOHO-HMCCIIEOBATEIECKON NESTEIHPHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOH
U IPYIrux BUAAX AEATEIbHOCTU;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PELICHUN MPAKTHUECKUX 3aJad COIAIIFHON HAIIPAaBICHHOCTH (B paMKax CBOETo KJiacca,
IITKOJIBI);

HHTEpeca K NPaKTHIeCKOMY M3YYCHHIO poQeccHil pa3IngHoOTo pojia, B TOM YHCIIe HA OCHOBE NMPUMEHEHHS IPEAMETHBIX
3HaHUI 0 XUMHUU;

YBa)K€HUsI K TPYAY, TIOAAIM TpyJa U pe3ynbTaTaM TPYAOBOU AEATEIbHOCTY;



TOTOBHOCTH K OCO3HAaHHOMY BHIOOpY WHAMBHIYaJLHOUW TpaekTopuu oOpa3oBaHus, Oymymiel mpodeccnn u peamusanun
COOCTBEHHBIX XKM3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CHOCOOHOCTEH K XWMUH, HHTEPECOB M MOTpeOHOCTEH
o0111ecTBa;

6) 3K0J10r14eCcKOro BOCIIUTAHMS:

9KOJIOTHYECKH MEJIECO00pa3HOTO OTHOMICHHS K MIPUPOAE, KaK MICTOUHUKY CYIIIECTBOBAHMS KU3HH Ha 3eMIle;

MMOHUMaHHA TJI00AIBHOTO XapakTepa 3KOJIOTWYECKHX IPOOJIeM, BIUSHHA SKOHOMHYECKHX IIPOIIECCOB HAa COCTOSHHE
TIPUPOJIHON U COLIMAJIBHOW Cpebl;

OCO3HAaHHMS HEOOXOAMMOCTH HCIIONB30BAaHHMS JOCTM)KEHHMH XHMHHM JUIsl PEIIeHHS BONPOCOB  PalMOHAIBHOTO
MIPUPOJIONOIB30BAHNUS;

aKTUBHOTO HENpUATHUA [eHCTBUHN, NPUHOCAIIMX BpEI OKpyKaroliel MIpUPOJHON cpene, yYMEHUS MPOTHO3HPOBATH
HeOJ1aronpusaTHBIE SKOJIOTHUECKHE TOCIEICTBHS IPEAIPHHIMAEMBIX ISHCTBUI U MPEAOTBPAILATh HX;

HQJIWYMUA Pa3BUTOrO SKOJIOTHYECKOTO MBIIIJICHUS, JKOJOTHUECKOW KyIbTYphl, OMNbITa AEATEIBHOCTH 3KOJOTMYEeCKOU
HaTPaBJICHHOCTH, yYMEHHUS DPYKOBOJCTBOBAaTbCS HMH B II03HABATEIbHOH, KOMMYHHKATHBHOW ¥ COLHANBHOU IIPaKTHKE,
crocoOHOCTH W YMEHHSI aKTHBHO MPOTHBOCTOSTH UACOIIOTHH XeMO(pOOHH;

7) LEeHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKH M OOIIECTBEHHOU
TIPAKTHKH;

MMOHUMaHHA CHenU()UKA XUMHUH KaK HAyKH, OCO3HAHMA e€ POiH B ()OPMHPOBAHMH PAMOHATIHHOTO HAYYHOTO MBIIIICHHUS,
CO3/1aHUH LIEJOCTHOTO MPEACTaBICHUS 00 OKpY’KaroIeM MHUpe Kak O eIMHCTBE IIPUPOBI U YeIOBEKa, B IOZHAHUH MPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUH Ipo0IeM COXpaHEeHUS IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0COOOH 3HAYMMOCTH XMMUH JAJIs1 COBPEMEHHOMN ITUBMIN3AIMU: B €€ TYMaHHUCTUYECKOI HallpaBIeHHOCTH U
Ba)XKHOU pOJM B CO3JJaHUM HOBOW 0a3bl MaTepHaJbHOW KYJBTYpPbI, PEIICHHH INIOOAJNbHBIX MPOOIEM YCTOWYMBOTO Pa3BUTHS
YeJI0BEUECTBa — CHIPhEBOM, SHEPTETHYECKOMH, MUILEBOIM U 3KOJIOTHYECKOH 0€30I1acCHOCTH, B Pa3BUTHU MEAUIMHBI, 00ECTICYCHUH
YCIIOBHI YCIIEIIHOTO TPYAa M SKOJIOTHIECKH KOM(OPTHOH JKU3HU KaXKJIOT0 WiICHA O0IIECTBa;

€CTeCTBCHHO-HAYYHON TPaMOTHOCTH: MOHUMaHHS CYIIHOCTH METOJIOB TIO3HAHUS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX,
CcrocoOHOCTH HCIIONTB30BATh MOydaeMbIe 3HAHUS IS aHATH3a U OOBSICHEHUS SIBIICHIH OKPYKAIOMIETO MHUPA U MPOUCXOISIINX
B HEM M3MCHEHHI, YMCHHUS JIeIaTh 000CHOBAHHBIC 3aKTFOUCHISI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOMINXCS NAHHBIX C IEIBI0
MTOJTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIOJIB30BAaTh XMMUYECKHE 3HAHUS U PEIICHHUS IMPOOJieM B peallbHBIX >KU3HCHHBIX
CUTyalluAX;

HHTepeca K MO3HAHUIO U UCCIIEA0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOpPA30BaHMIO, K AKTHBHOMY IOJyYCHHIO HOBBIX
3HAHUH 110 XMMHU B COOTBETCTBHUU C )KU3HEHHBIMH HOTpe6HOCTHMI/I;

HHTEpeca K 0COOCHHOCTSM TPy/a B pa3iinuHbIX chepax npodeccrnoHaIbHOM NesaTeIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3yibTaThl OCBOCHUS y4eOHOTO mpeaMera «XHMHsS» Ha ypOBHE CpeaHero oOmero oOpa3oBaHUs
BKITIOYAIOT:

3HAUYMMBbIe A1 (OPMUPOBAHUSI MUPOBO33PEHUSI 00yUArOMIMXCS MEXIUCIUILIMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHayYHbIC
TIOHATHS, OTPAXAIOIIME IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEeHU(HUKYy METOIOB IO3HAHUS, MHCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKax (Marepus, BEIECTBO, SHEPTHs, SBJICHHE, MPOIECC, CHCTeMa, HaydHBbIH (DaKT, TPHUHIMI, THIIOTE3a,
3aKOHOMEPHOCTB, 3aKOH, TEOPHS, CCIIeIOBaHNE, HAOIIOICHHIE, H3MEPEHHE, SKCIIEPUMEHT U APYTHE);

YHHMBEpCaJbHbIE y4deOHble JEHUCTBHS (TIO3HABaTEeNbHBIE, KOMMYHHKATHBHBIC, PETYIATHBHBIE), OOECIIEUNBAIONIIE
(dopmupoBanue HYHKIIMOHATBHOW IPaAMOTHOCTH U COILIMAILHON KOMITETEHIIMH 00Y4aroIuXcs;

crocoOHOCTh  O00yYarOIMXCs HCHOJB30BAaTh OCBOCHHBIE MEKAWCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUA U
YHHUBEpCaJbHbIE YIeOHbIe ISHICTBHS B TIO3HABATEIFHON M COIIMAIBHOM MPAKTHKE.

MeranpeaqMeTHble  pe3ysnbTaThl  OTPaXKalOT ~ OBJAJCHHUE  YHHMBEPCAJIbHBIMH  y4eOHBIMH  IO3HABAaTEJILHBIMH,
KOMMYHUKATHBHBIMU U PETYJIATUBHBIMH JEHCTBUSIMHU.

OgiiaiecHNe YHUBEPCAJbHBIME Y4eOHBIMH MO3HABATEJIbLHBIMHU ACICTBUAMM:

1) 6a3oBbIe JOrHYecKHe AeiiCTBUA:

CaMOCTOSTENBLHO (POPMYIINPOBATh M aKTYaJIM3UPOBATh NPOOJIeMy, BCECTOPOHHE €€ paccMaTpuBaTh;

ONPEIEIATh LEIHU AEATEIbHOCTH, 3a1aBasi IapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTH PE3YJbTAThI AEATEIbHOCTU
C IIOCTaBJIEHHBIMU LIEJISIMU;

HCIIOJIb30BaTh IIPM OCBOEHUU 3HAHUN MPUEMBI JOTMUYECKOI0 MBIIIIEHUS — BBIAEIATh XapaKTEPHbIE NIPU3HAKU NOHITHH U
YCTaHABJIMBATh MX B3aMMOCBS3b, HCIIOJIH30BATH COOTBETCTBYIOIINE NOHATHS I OOBSICHEHHS OT/CIBHBIX (DAKTOB U SBICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPHH JJIS KIIACCU(PHUKAIINY BEIIECTB U XUMUYIECKHUX PEAKIIN;

YCTaHaBJIUBATh IPUUUHHO-CIIEACTBEHHBIE CBSI3U MEX]ly U3yUacMbIMHU SIBICHUSIMY,

CTPOHTH JIOTHYECKHE pacCyXIeHHS (WHAYKTHUBHBIC, ICTyKTHBHBIC, II0 aHAJOTHH), BBIABIATE 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pacCMaTpUBAEMBbIX SBJICHUSX, (OPMYINPOBAThH BHIBOABI U 3aKJIIOUCHHUS;

NPUMEHATh B IIPOLIECCE MO3HAHMS, MCIOJIB3YEMble B XUMHU CHMBOJHMYECKHE (3HAKOBBIE) MOJENH, NPeoOpa3oBHIBATH
MOJIETIbHBIC TIPEJCTABICHUS — XUMHYECKHI 3HaK (CHMMBOJI) JJIEMEHTa, XMMHuYecKas (opMmyia, ypaBHEHHE XHMHUYECKOMH



peakiuy — MpPH pEIIEHWH Y4YeOHBIX IT03HABATENBHBIX M TPAKTHYECKUX 33/4ad, IPUMCEHSATh HA3BaHHBIC MOJCIIbHbIC
MIPEACTABIICHUS [UIS BBIIBICHHS XapaKTEPHBIX MPU3HAKOB U3y9aeMbIX BELIECTB U XUMHIECKUX PEaKIIHH.

2) 6a3oBble MCCIeA0BaTEIbCKUE TeHCTBUS:

BJaJICTh OCHOBAMH METO/I0B HAYYHOTO IMIO3HAHUS BEIECTB M XMMUYECKIX PEAKIIUI;

(hopMyIHpOBaTh LENM M 3aJaYd HCCIICAOBAHUS, HCIIOIB30BATh ITOCTaBJICHHBIE M CAMOCTOSTEIBHO C(HOPMYINPOBAHHEIE
BONPOCH B Ka4deCTBE WHCTPYMEHTA MO3HAHMSA M OCHOBHI UI1 (POPMHPOBAHMS THIIOTE3Bl IO TIPOBEPKE IPABHIBHOCTH
BBICKA3bIBAEMBbIX CYKACHHH;

BJaJIeTh HaBBIKAMU CaMOCTOSATEIHHOTO IJIAHUPOBAHHS M MPOBEICHUS YIYCHUUECKHX DKCIIEPUMEHTOB, COBEPILCHCTBOBATH
yMeHHsl HaOJo/aTh 32 XOAOM MpOLecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (GOpMYIHpOBaTh 0000IIEHHUS U
BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB HMCCIEIOBAaHMS, COCTAaBISATH OOOCHOBAaHHBIH OTYET O MPOJETIaHHOMN
paborte;

IPpUOOpETaTh OMBIT YUCHNYECKOW UCCIIEA0BATENECKON U MIPOEKTHON JeATeIbHOCTH, MPOSIBIISITH CIOCOOHOCTh ¥ TOTOBHOCTD
K CAMOCTOSITEIFHOMY MONCKY METOOB PEIICHNUS MPAKTHUECKHUX 3a7a4, IPUMEHEHUIO Pa3INIHBIX METOI0OB O3HAHHS.

3) padora c nHpopManueii:

OPHEHTHPOBATHCS B PA3MMYHBIX MCTOYHUKAX MH(GOPMAINH (HAyIHO-TIOMYJISIpHAS JINTEpaTypa XUMHUECKOTO COIEpKaHM,
CIpaBOYHBIE TOCOOWS, pecypchl MHTepHeTa), aHANM3UPOBaTh MH(OOPMAIMIO Pa3IMYHBIX BHAOB W (OPM TNpEACTaBICHHUS,
KPUTHYECKH OLICHUBATH €€ JOCTOBEPHOCTH M HEIIPOTHBOPEUHBOCTE;

(opMyIHpOBaTh 3ampochkl M HPUMEHSTH Pa3INMYHBIE METOIBI NPH IOHCKE W oTOOpe HMHGpOpMaIuu, HEOOXOIUMOH M
BBINOJTHEHHS YYEOHBIX 3a/1au ONpeIeIEHHOTO THIIA;

MPUOOPETATh OIBIT HCHOJIB30BaHU HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U Pa3INUHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSTENILHO BHIOUPATh ONTUMAIIbHYIO (popMy IpeacTaBieHns] HHGOpMaLUK (CXeMbl, IpaUKH, AUarpaMmbl, TaOIHILbI,
PHUCYHKU U ApYyTHE);

UCIIONIb30BaTh HAy4HBI S3bIK B KauyecTBE CpejacTBa Ipu paboTe ¢ XUMHYecKoil WHDoOpMauuen: NpUMEHSTh
MEXIpeIMeTHbIC ((HU3HIECKNe U MaTeMaTHIECKNE) 3HAKH M CUMBOJIBI, (pOpMyIIbl, aOOpeBHaTyphl, HOMEHKJIATYPY;

UCTIONIB30BATh M MPe00Pa30BHIBATH 3HAKOBO-CHMBOINYIECKUE CPEACTBA HATJIAHOCTH.

OsjageHne yHMBepPCaJIbHBIMH KOMMYHUKATHBHBIMH JeCTBUSIMH:

3a7aBaTh BOIPOCHl IO CYIIECTBY OOCYXIacMOW TEeMBl B XOJA€ AWAJIOTa W/WIM JUCKYCCHH, BBICKa3bIBaTh W/ICH,
(hopMyITHPOBATH CBOH NMPEIIOKEHHUSI OTHOCHTEJIFHO BBITIOIHCHHUS MTPEJIOKECHHOH 3a1a4m;

BBICTYNaTh C MPE3EHTAINEN pe3yabTaTOB ITO3HABATEIBHON JEATEIBHOCTH, MOIYYEHHBIX CAMOCTOSATEIHHO MIIM COBMECTHO
CO CBEpPCTHHKAMHU IPH BBINOJHEHHH XUMHUYECKOTO OKCIEPUMEHTa, NPAaKTUUECKOH paboThl 10 HCCIEOBAHHIO CBOWCTB
H3y4aeMbIX BEIECTB, peaju3alid y4eOHOro mpoekrta M (OPMYJIHPOBATh BBIBOJBI 110 pe3yibTaraM IPOBEIEHHBIX
HCCIIeIOBAaHUN IMYTEM COTIIACOBAHMSA MO3UIIUIT B X0e 00CYKAeHUSI 1 0OMeHa MHEHHSMH.

OBJjajieHne yHUBEPCAIbHBIMHU PETrYJIATHBHBIMH JIEHCTBUMU:

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATENLHYIO JICSTENILHOCTh, ONpejaenss e€ Lelu W 3a/auu,
KOHTPOJIUPOBATh U 110 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH MPEIaraeMblii aJITOPUTM JEHCTBUII TP BBINOJHEHUH y4eOHBIX
U WCCIEOBATENbCKUX 3aJ1ad, BBIONpaTh Hanbosee 3(h(eKTUBHBIN CIIOCOO MX pEeIIeHUs ¢ yYETOM IOTyYeHHs HOBBIX 3HAHHUH O
BEIIECTBAX M XMMHUUECKHUX PEaKIUIX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH AEATEIHLHOCTH Ha OCHOBE CAaMOAHAIN3a M CAaMOOIICHKH.

HOPEJMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS Kypca «OpraHnuecKasi XUMHsD) OTPaXaroT:

c(hOpMHUPOBAHHOCTH MPECTABICHUH O XUMHUYECKONH COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHHBI MHUpPA, PO XMMUH B
MTO3HAHWHU SBICHUH TPHUPOIBI, B (OPMHUPOBAHMM MBIIIICHUS M KyJNbTYpHl JIMYHOCTH, €€ (YHKIHMOHAIBHOW TPaMOTHOCTH,
HEOOXOAMMOH JUIsl peIICHHs NPaKTUYECKUX 3a/1ad M IKOJOIMYecKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3JIOPOBBIO H
IIPUPOJHOIL cpene;

BJIaJICHUE CUCTEMOM XMMHUUYECKUX 3HAaHUH, KOTOPask BKJIIOYAET: OCHOBOIIOJIAratoNye NOHATHS (XUMHYECKHH JIEMEHT, aTOM,
JIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHLATENEHOCTh, XUMUYECKasl CBSI3b, CTPYKTYpHas popmMyIia
(pa3BépHyTast U COKpaII€HHAs), MOJIb, MOJISIpHAsE Macca, MOJISIPHBIN O00BEM, YIIIEpOIHBIN CKeJeT, (GYHKIMOHANbHAs TpyIa,
paavKai, U30MepHs, U30MEPbI, TOMOJIOTMYECKHH psiJl, TOMOJOTH, YII€BOAOPOIbI, KUCIOPOA U a30TCOEpKAIUE COSTUHEHUS,
MOHOMEp, MOJHMEp, CTPYKTYpHOE 3BEHO, BBHICOKOMOJIEKYISPHBIE COCOMHEHUS); TEOPHH M 3aKOHBI (TEOpHS CTPOCHHSA
opranndecknx BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYECKUH S3BIK
XUMHM; MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIUE B OCHOBE IOHUMAaHUS NMPUUYMHHOCTH U CUCTEMHOCTH XMMHWUYECKUX SIBJICHUH,
(haKTOJOTHYECKNE CBEACHUS O CBOMCTBAX, COCTaBe, IONYUYECHHH M O€301MacHOM HCIIOIB30BAaHUM BAKHEHITMX OPraHMYECKHX
BEIIECTB B OBITY U MPAKTUUECKON ACATEIHHOCTH YEIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHUH BBIABISTH XapakTePHBIC MPU3HAKH MOHATHH, YCTAHABIMBATH MX B3aMMOCBS3b, HCIIOJIH30BAThH
COOTBETCTBYIOLIUE MOHATHUS IPU ONMCAHUH COCTaBa, CTPOSHHUS U NIPEBPAILEHUH OPraHUYECKUX COCTUHEHUM;



c(hOpMHUPOBAHHOCTE YMEHHH HCIOIb30BaTh XUMUYECKYI0 CHMBOJIMKY IJISI COCTABICHHUS MOJCEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BE€pHYyTOH, COKpamEHHON) GOPMYJT OPraHUIECKUX BEIIESCTB W ypaBHEHUH XUMUYECKUX PEaKIui, H3TOTaBIMBATh MOJCIN
MOJIEKYJI OPTaHUYECKHUX BEIIECTB AJISI WILTFOCTPAIIMH MX XUMUIECKOTO ¥ IIPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTE YMEHUH YCTaHABIMBATh NMPUHAIIC)KHOCTh H3YUCHHBIX OPraHMYECKHX BEIIECTB IO MX COCTaBy H
CTPOGHHIO K OMNpPEACIEHHOMY KJIacCy/TpymIle COSAWHEHUH (yIJIEBOJOPOMABI, KHCIOPOA M a30TCOAEPIKAIINE COCIMHCHHS,
BBICOKOMOJICKYISIPHBIE COeIMHEHMS), TaBaTh UM Ha3BaHMA 10 cucteMaTideckoir HoMeHkiIarype (IUPAC), a Takke IpuBOIUTH
TpPUBUAIIbHbIE Ha3BaHUS OTAEIBHBIX OPraHMYECKHX BELIECTB (ITWIEH, NMPOMMJIEH, aleTHWIEH, STHJICHTJIHMKONb, TJIHLEpHH,
(deHomn, popManpaerui, aueTanbIeru], MypaBbHHas KUCIIOTa, YKCYyCHas KHCIO0Ta, OJICMHOBAs! KUCIIOTa, CTEapHHOBAsI KHCIIOTA,
TJII0K03a, PPYKTO3a, Kpaxmal, LeslIII03a, TIINIHH);

c(OpMUPOBAHHOCTE YMEHHS ONpPENENSATh BHIBI XUMHYECKOH CBS3M B OpPraHMYECKUX COEAMHEHUSAX (OJMHApHBIE U
KpaTHEIE);

c(OpMUPOBAaHHOCTh YMEHMSI NPUMEHSTH IOJIOKEHHS TEOPUH CTPOCHUsI opraHuuyeckux BemecTB A. M. Byrieposa s
00BSICHEHHS 3aBUCHMOCTH CBOHCTB BEIIECTB OT NX COCTABa M CTPOCHUS; 3aKOH COXPAHEHHS MACCHI BEIIECTB;

c(hOpMHUPOBAHHOCTE YMEHHH XapaKTEepPHU30BaTh COCTaB, CTPOCHHE, (PU3MYECKHE M XHMUYECKHE CBOMCTBA THIHYHBIX
MIPEACTABUTENEH PAa3IMIHBIX KJIACCOB OPraHMYECKHX BEUIECTB (METaH, 3TaH, STHWICH, NMPONWICH, alleTWIeH, OyramueH-1,3,
MeTmiOyTagueH-1,3, O€H30, METAHOJ, 3TAHOJ, 3THJICHIVIMKOIb, IMTHIEPUH, (EeHOI, aleTanbaerna, MypaBbuHAsA U YKCYCHast
KHCJIOTHI, TJIIOKO3a, KpaxMmall, LeJUTI0N03a, aMHHOYKCYCHAsI KHCIIOTa), MIUTIOCTPHPOBATh T'€HETHUECKYIO CBA3b MEXIy HHMHU
YPaBHEHHSIMH COOTBETCTBYIOIINX XMMHUYECKHX PEAKIUH C HCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYI;

c(OpMUPOBAaHHOCTh YMEHUS XapaKTepU30BaTh WMCTOYHHMKH YIJIEBOJOPOIHOTO ChIpbs (He()Thb, MPUPOAHBIA Tra3, Yroib),
CHOCOOBI UX TEPEepPadOTKH U MPAKTUUECKOE TPUMEHEHHE TIPOAYKTOB MePepadoTKH;

c(hOpPMHUPOBAHHOCTh YMCHHU TMPOBOAUTH BBIUMCICHHS IO XHMHUYCCKHUM YpaBHCHHSM (Macchl, 00BEMa, KOJIMYCCTBA
HCXOJHOr0 BCUICCTBA WU MPOAYKTa PEAKIHU MO U3BECTHBIM MacCcCe, 06’LéMy, KOJIMYCCTBY OJHOTO M3 MCXOJHBIX BEHICCTB WJIN
MIPOAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUI BIaAETh CUCTEMOI 3HAaHMH 00 OCHOBHBIX METOJAX HAYYHOTO IO3HAHUS, MCIOJb3YEMBIX B
XMMHUHM TIDH H3YYCHHWH BEIIECTB W XHMHUYECKHMX SBICHHH (HAOIMIONEHWE, H3MEpEHHE, OSKCIIEPUMEHT, MOJEIMpPOBAHMHE),
UCTIONIb30BaTh CHCTEMHbBIC XUMHUIECKUE 3HAHUS I IPUHATHS PELIICHUH B KOHKPETHBIX KU3HCHHBIX CHTYAIUAX, CBA3aHHBIX C
BEIIECTBAMH U UX PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOIIONATh NMPaBMJIA MOJIb30BAaHMS XMMHUUECKOH MOCYA0H M 1a00paTOpHBIM 000PYIOBaHHEM,
a TaxKe MpaBwiIa OOpalIeHHUs C BEIIECTBAMU B COOTBETCTBHU C MHCTPYKIMSAMM 10 BBITIOJIHEHHIO JTa0OPATOPHBIX XUMHUYECKUX
OIIBITOB;

c(hOpPMHUPOBAHHOCT YMEHMH IIJIAHUPOBAaTh U BBINOIHATE XUMHYECKHH JKCIEPHUMEHT (IPEBpAIICHHUS OpraHUMYECKHX
BCHICCTB IpU HArp€BaHuH, MOJYYCHUEC DTUJICHA U U3YUYCHUE €TI0 CBOﬁCTB, Ka4Y€CTBCHHBIC PCAKIIMU OPraHUYCCKUX BEIIECTB,
JACHaTypanus O€eNKOB Ipy1 Harp€BaHWu, IBETHBIC PECAKIIUN 6en1<013) B COOTBCTCTBUU C MpaBUJIaMH TEXHUKU 0€30IMacHOCTH npu
oOpallleHHH C BellecTBaMH M J1abOpaTOpHBIM 00OPYAOBaHUEM, MPEACTABIATH PE3YNbTaThl XMMHUYECKOTO JKCIIEPHMEHTa B
(dopme 3anucu ypaBHEHHUH COOTBETCTBYIOLIMX PEaKIMid 1 (POPMYIIUPOBATH BBIBO/IbI HA OCHOBE 3THX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTE yMEHHMH KPHUTHYECKH aHAIM3UPOBATh XUMHYECKYI0 WH(POPMAIMIO, IIOJNydaeMyl0 M3 pa3HBIX
HCTOYHHKOB (Cpe/ICTBAa MaccoBOH MH(pOpMaIH, IHTepHET n Ipyrux);

c(hOpMUPOBAaHHOCTE YMEHHH COONIONAaTh MpaBHiIa SKOJOTHYECKH IIENeCOO00pa3HOro MOBEACHHS B OBITY M TPYHOBOH
JeATETIHOCTH B LIEJISIX COXPaHEHHS CBOETO 3JI0POBBS M OKPYKAIOIIEH MPUPOAHON CpeJibl, 0CO3HABATh OMACHOCTH BO3/ICHCTBHS
Ha JKUBBIC OPraHW3MBbl ONpPEENEHHBIX OPraHMYECKUX BELIECTB, MOHMMas cMblch mokaszarens I1JIK, moscHATh Ha mpumepax
CHoco0bl yMEHBIICHUS U MPEJOTBPAILCHNS NX BPEJHOTO BO3/ICHCTBISI HA OPTaHU3M YEIIOBEKa;

JJIsA 06yqa}ou11/1xc;1 C OrpaHUYCHHBIMU BO3MOKHOCTIAMU 3J0POBbA: YMCHHUC NNPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIHBIX
METOAAX IMO3HAHUA BCIICCTB U XUMHWUYCCKUX HBHCHHﬁ;

JUISL CIIENBIX M CIa0OBUISIIMX OOYYarOIIMXCs: YMEHHE HCIIOJb30BaTh pelibeHO-TOYEUHYIO chcTeMy oOo3HaueHui JI.
Bpaiinst nis 3anuc XuMUIecKux (GopMyIr.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Imas 1 HeopraHHYecKask XUMHS OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEICTABICHAN: 0 XUMHUYECKOW COCTABIISIONICH €CTCCTBEHHO-HAYYHOU KAPTHHBI MUPA, POJIH XUMHH B
MMO3HAHWU SIBJIICHHU TPUPOJBI, B (POPMHUPOBAHHM MEIIUICHAS M KYJIBTYPHl JUYHOCTH, ¢€ (DYHKIIMOHAIHHONH TpaMOTHOCTH,
HEOOXOMUMOW IJIsl PEeIICHUS TPAKTHYSCKUX 33aJad U IKOJIOTHYSCKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3JI0POBBIO U
TIPUPOJIHOM cpelie;

BJIaICHUC CHUCTEMOM XMMHUYECKUX 3HaHHﬁ, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraromue rmoHATHsA (XI/IMI/I‘ICCKI/Iﬁ 9JICMCHT, aTOM,
u30TOM, S-, P-, O- DIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJSPHBIM OOBEM, BAJEHTHOCTD,
QJICKTPOOTPULATEIIBHOCTDh, CTCIICHb OKHCJICHHA, XUMHUYECKAsA CBA3b (KOBaJ'ICHTHaﬂ, HWOHHAas1, MCTAJNIMYCCKasd, BOJIOpO)IHaﬂ),
KpUCTaJIITMYECKaA peméTKa, THUIIBI XHUMHUYCCKHUX peaxunﬁ, pPacTBOp, OJCKTPOJHUTBI, HEIJICKTPOJIUTHI, IJICKTPOJIUTUYCCKAA
aucconrandg, OKUCINTEIIb, BOCCTAHOBUTEIIb, CKOPOCThH XUMHUYECKOH pCakuu, XUMHUIECKOEC paBHOBeCI/Ie); TCOPUU U 3aKOHBI
(Teopus INMEKTPOTUTHYCCKON AUCCOLMAIINH, Iepuondeckuii 3akon JI. V. MeHzaeneeBa, 3aKOH COXpaHEHUS MacChl BEIICCTB,
3aKOH COXPaHEHHUSl U MPEBPAIICHUS DHEPIHMH NPU XUMUUYECKUX PEaKIUSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN S3BIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUA, JISKALUIME B OCHOBE IMOHMMAHUS MPUUYUHHOCTHU U CHUCTEMHOCTH XUMHUYECKHX SIBJICHUH,



(bakTONMOTMYECKNE CBEICHHUS O CBOWCTBAX, COCTAaBE, MOJIYYECHHH W O€30MIaCHOM HCHOIb30BaHUU Ba)XKHEHIINX HEOPTaHMUECKUX
BEIIECTB B OBITY M MPAaKTHIECKOH AEATEIBHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCT YMEHUH BBIBIATh XapPAKTEPHBIC MPU3HAKK MOHATHH, YCTAaHABIMBATH NX B3aHMOCBS3b, UCIIOIb30BATH
COOTBETCTBYIOIUE MOHATHUS NPU ONMCAHUM HEOPTAHUYECKUX BEILECTB M UX NPEBPALICHUIN;

c(hOpMUPOBAHHOCTh YMEHHUI HCIIOIB30BAaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (OPMYJ BEIECTB M ypaBHEHUI
XAMHUYECKUX peaknui, cucremarndeckyro HoMmeHKIaTypy (IUPAC) m TpuBHanmbHBIC Ha3BaHUS OTIENBHBIX HEOPTaHUIECKUX
BEIECTB (yrapHbli ra3, yrieKHCIbli ra3, aMMHaK, raméHas u3BecTb, Heran€Hasi U3BeCTb, IMThEBas COJla, IUPHUT U APYTHE);

c(OpMUPOBAaHHOCTE YMEHHMH OIPEAENATh BaJCHTHOCTh M CTENEHb OKUCICHUS XUMHYECKUX DJIEMEHTOB B COCIUHEHHSX
Pa3IMYHOTO COCTaBa, BHUJ XUMHYECKOW CBSI3M (KOBaJICHTHAas, MOHHAs, METaJUIMYecKas, BOJOPOJHAs) B COCAMHEHUSX, THII
KPHUCTAJNINYECKOM peIETKH KOHKPETHOro BelllecTBa (aTOMHasl, MOJICKYJISIpHAs, HOHHAs, MeTaJUIMYecKas), XapakTep Cpelbl B
BOJIHBIX PAaCTBOPaX HEOPTaHMUECKUX COEIUHEHHIH;

c(OpMUPOBaHHOCTh YMEHUIH YyCTaHABIMBAaTh NPUHAJISKHOCTh HEOPraHMYECKUX BEIECTB II0 HMX COCTaBy K
OTIpeeNEHHOMY KIIAacCy/TPYIIEe COSANHEHUH (IPOCTHIC BEIIECTBA — METANIBl M HEMETAJUIbI, OKCHIBI, OCHOBAHHUS, KHUCIIOTHI,
amM(OTepHBIE THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTH YMEHHH PacKpBIBaTh CMBICI mepuoamdeckoro 3akoHa /1. V. MennmeneeBa M IEMOHCTPUPOBATH €TI0
CHCTEMAaTH3HUPYIOILYI0, OOBSICHUTEIBHYIO U MPOTHOCTHIECKYTO (DYHKITHH;

c(hOpMUPOBAHHOCTE YMEHHH XapaKTEpH30BaTh ICKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3JIEMEHTOB |—4 mepnonoB
[eproguyeckoil cucteMbl XuUMuYeckux sneMeHToB JI. 1. MeHnzeneeBa, HCHONB3ys MOHATHA «S-, P-, d-3J1E€KTpOHHBIC
Op6I/ITaJ'II/I)>, OQHEPTECTUYCCKUC YPOBHUY, O00BACHITH 3aKOHOMEPHOCTHU H3MCHCHUA CBOMCTB XHMMHYECKHMX DJIEMEHTOB M HX
coeuHeHui 1o nepuojam u rpynmnam [lepuoanueckoil cuctembl xumMmuueckux 3neMeHToB /1. 1. Menneneesa;

c(hOpPMUPOBAHHOCTh YMCHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XHMHUYCCKHEC CBOHCTBA HEOPTaHUYECCKHUX BEIICCTB
Pa3JIMYHBbIX KJIACCOB, MOATBECPKAATH CYIIECTBOBAHUC TCHETHYCCKON CBSI3H MEXKIY HCOPraHMYCCKUMHU BCIIECTBAMU C ITIOMOLILIO
YPaBHEHHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKLUM;

c(hOpMUPOBAHHOCTE YMEHHS KIaCCH(UIMPOBATh XMMHWYECKHE DPEaKIHMU IO PA3IMYHBIM TNPH3HAKAM (Y4HUCIYy M COCTaBy
pearupyromux BeUeCTB, TETIIOBOMY 3P (EKTy peakiiy, N3MEHEHHUIO CTETIEHEH OKHCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH PEaKIIHH,
Y4YacTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTE YMEHHMH COCTaBIIATh YPAaBHEHUS PEAKIWI Pa3IMYHBIX THIIOB, MOJHBIC M COKpAaIEHHBIC YPaBHCHHSA
peaKnuii HOHHOTO 0OMEHa, yIHUTHIBAs YCIOBHS, IPH KOTOPBIX 3TH PEakIMy HAYT A0 KOHIA;

c(hOpMHUPOBAHHOCTh YMEHHUH MPOBOJUThH PEAKIMH, ITOJTBEPKAAIOIINE KaUeCTBEHHBIH COCTaB PAa3IMIHBIX HEOPTaHUUECKUX
BCLICCTB, paClo3HaBaTh ONBITHBIM HyTéM HOHBI, MPUCYTCTBYIOIIUEC B BOJAHBIX PACTBOPAX HCOPraHMUICCKUX BEIICCTB,

chopMHpPOBAHHOCT, YMEHHMH PACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUHA IMOCPEICTBOM
COCTaBJICHHUS JEKTPOHHOIO OajaHca 3TUX peaklui;

c(hOpMUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT Pa3InyHbIX (haKTOPOB; XapaKkTep
CMeEIIeHHsS] XUMUIECKOTO PAaBHOBECHS B 3aBUCIMOCTH OT BHEIIHETo Bo3neicTBus (mpuuiun Jle [latense);

chopMHUpPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUUYECKHE MPOIECCHI, JIEKAIINE B OCHOBE MPOMBIIUICHHOTO MOTYyYEHHS
CEpHOI KHCIIOTHI, aMMHaKa, a TaKkke c(hOpMHUPOBAHHOCTH IPEACTaBICHNI 00 0OMMX HAYYHBIX MPHHIHIAX M SKOJIOTHUECKHX
npo0ieMax XMMUYECKOT O TPOM3BOACTBA;

c(hOpMHUPOBAHHOCTH YMEHHUI TPOBOANTH BEIUMCICHUS C UCIIOIBb30BAaHUEM TOHATHS «MaccoBast ZI0JIsl BELIECTBA B PACTBOPEY,
00BEMHBIX OTHOIICHUH ra30B MPH XUMUYECKUX PEaKIMAX, MacChl BEIIECTBa MM 00bEMa ra3oB 10 M3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce MM 00BbEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMU BELIECTB, TEIIOBOTO 3((eKTa peakuny Ha OCHOBE 3aKOHOB
COXPaHEHHs MacChl BELIECTB, IPEBPAIICHUS U COXPAaHEHHS YHEPTUY;

c(OpMUPOBAHHOCTh YMEHHUI COOJIOATh MpaBUIIa MMOJb30BAHHS XMMUYECKON MOCY/I0 U J1a00paTOpHBIM 000pYIOBaHHUEM,
a TaKKeE ImpaBujia 06pa1ueHI/1;1 C BCIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUAMU I10 BBIIOJIHCHUIO na6opaTopH1)1x XUMHYCCKUX
OIIBITOB;

c(hOpMHUPOBAHHOCTH YMEHHH IJIAHWPOBATH U BBIIOIHATH XUMHUYECKUH SKCIEPUMEHT (pa3iioskeHHe MepoKCcHIa BOJIOPOIa B
MIPUCYTCTBUM KaTaJIN3aTOpa, OINpEeIeNIiCHHe CPelbl PACTBOPOB BEIIECTB C MOMOIIBI0 YHHBEPCAIBHOTO MHIUKATOPA, BIUSHHE
pa3MuHBIX (PaKTOPOB Ha CKOPOCTh XHUMHYECKOW PEakIMy, peaklM MOHHOTO 0OMeHa, KaueCTBEHHbBIE PeakIiK Ha Cynbgar-,
KapOoHaT- M XJIOPHI-aHHOHBI, Ha KaTHOH aMMOHHMs, DEIICHHE OHKCIIEPUMEHTAJbHBIX 3a7ad 10 TemaM «MeTtamib» u
«HemeTayiel») B COOTBETCTBHM C IpaBWJIaMH TEXHHKHM O€30MAaCHOCTH IIPHU OOpaIleHHH C BEIIECTBAMH M JIaDOpaTOpHBIM
000py/IOBaHUEM, TIPEJCTABISATh PE3YIbTaThl XMMHUUECKOTO AKCIIEpUMEHTa B (hOpMe 3alliCH ypaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIMpOBaTh BHIBOABI HA OCHOBE 3THX PE3YJIBTAaTOB;

c(OpMUPOBAHHOCTE yMEHHMH KPUTHYECKH aHAJIM3UPOBATh XUMHYECKYI0 HH(POPMAIMIO, II0JlydaeMyl0 U3 pas3HBIX
HMCTOYHHKOB (CpEeICTBa MAaCCOBOM KOMMYHHKAINH, VIHTEpHET U APYTHX);

c(hOpMHUPOBAHHOCTh YMEHHH COOJIONATh IPaBHIa AKOJOTHYECKH IeIeCO00Pa3HOTO IMOBENEHHUS B OBITY M TPYHOBOU
ACATCIIBHOCTHU B LEIAX COXPAHCHUA CBOCTO 3J0POBb U Opr)Ka}OHIGﬁ HpI/IpO}IHOI\/'I Cp€abl, 0OCO3HABATh OIMTACHOCTH BOS]ICﬁCTBPISI
Ha JXWBBIC OPraHU3MbI Ol'IpelleJ'léHHBIX BCHICCTB, IMOHHMMAas CMBICJI ITOKa3aTCId I_UIK, TMOSACHATh Ha IMpUMEpax CIT0COOBI
YMEHBIICHWA U IPEAOTBPALICHUA UX BPEAHOTO BOS]ICﬁCTBI/IS[ Ha OpraHu3M YC€JIOBCKA,

JJIsA 06yqa}oumxc;1 C OrpaHNMYC€HHBIMU BO3MOKHOCTAMU 3J0POBbA. YMCHHUC IPUMCHATH 3HAHUA 00 OCHOBHBIX JOCTYIHBIX
METOJaX MO3HAHMS BEIIECTB U XMMUYECKUX SIBICHUH;

JUISL CIIENBIX WM CIa0OBUISAIINX OOYYaroOIIMXCs: YMEHHE HCIIOJb30BaTh pelibeHO-TOYEUHYIO cHcTeMy oOo3HaueHui JI.
Bpaiins nist 3anucu XMMUYEcKUX Gopmyit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Kosmm4ecTBo yacoB
i HanmenoBaHme pa3aesioB H TEM NPOrpaMMbl Beero  Komrposubre E;lpaKaneume JjiekTpoHHBIE (HU(PpPOBHIE)
o0pa3oBaTejIbHbIE pecypchl
padoTsl a00ThI
Pa3gen 1. TeopeTnyecKkue 0CHOBbI OPraHMYeCKOl XUMHH
11 [Ipeamer opranudeckoit xumun. Teopust CTpOSHUS OPraHUYECKUX COeTMHEHUH A. M. 2
byrneposa
Hroro mo paznemny 2
Pasnea 2. YrieBoaopoabl
2.1 [IpenenbHBIE YTIEBOIOPOABI — AKAHbI 2
2.2  HempezesnbHble YII€BOJOPOIbI: ANKEHbI, AJIKaAUEHBI, ATKUHBI 6
2.3  ApomaTruueckue yrieBOJOPOIBI 2
2.4  TlpupojHble HCTOYHUKH YTIEBOIOPOAOB U HX NepepadoTka 2 1
Hroro mo paznemny 12
Paspea 3. Kucjiopoacoaep:xkamue opranmieckue coeiMHeHUs
3.1 Cruprer. enon 3
3.2 Aunbaerunpl. KapooHoBbIe KHCIOTBL. ClI0KHBIE d3QHPHI 7
3.3 VrieBosl 3 1
Hroro no pasnery 13
Pasnen 4. A3oTconep:kanimue opraHudecKue coeluHeHus
4.1 AwmuHbl. AMUHOKHCTIOTHI. benkn 3 ‘
Hroro no pasnery 3
Paspnes S. BbICOKOMOJIEKYJISIPHbIE COCAMHEHUS
5.1 ITnactmaccel. Kayuyku. Bosmokna 2 |
Hroro mo pazueny 2
PesepBHOE BpeMmst 2
OBLIEE KOJIMYECTBO YACOB I10 I[TIPOI'PAMME 34 2 ‘




11 KJIACC

KoanuecTBo yacon

DJyieKTpoHHbIe (U poBbIE)

Ne HaumeHoBaHMe Pa31esioB H TEM MPOrPaMMBbI
n/n Beero | Kourposbnbie |IIpakrudeckue 00pa3soBaTebHbIE PECYPCHI
padoThI padoThl
Pa3gen 1. TeopeTnueckue 0CHOBBI XUMHH
11 Crpoenue atomoB. [leproandeckuii 3akon u [leproandeckast CHCTEMa XUMUYECKUX 3JIEMEHTOB 3
J. 1. Menneneesa
1.2 Crpoenue BemecTBa. MHOrooOpa3ue BEIIeCTB 4
1.3 XwumMmudeckue peakIuu 6 1 1
Hroro no pasnery 13
Pasnen 2. Heopranuyeckasi XuMust
2.1 Mertamib 6 1
2.2 Hewmerambl 9 1 1
2.3 (CBsi3b HEOPraHUYECKHX U OPraHUYECKHX BEIICCTB 2
HWroro no paznery 17
Paznen 3. Xumus u ’Ku3Hb
3.1 ‘XI/IMI/IH Y KU3Hb 4
HWroro no pasueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




YYEBHO-METOJUYECKOE OBECIHHEYEHHUE OBPA30BATEJIBHOT' O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
1 O. C. I'abpuensy, . I'. Octpoymos, C. A. Cnagkos. Xumus.10 knacc. ba3oBelil ypoBeHb. Y4eOHUK.
2. O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. Xumusi.11 kinacc. ba3oBbiii ypoBeHb. Y UeOHUK.
3 O. C. I'abpuensn, 1. B. Tpury6uak. Xumus. CoopHuK 3a1a4 u ynpaxaenuid. 10-11 knacc. ba3obrit
YPOBEHb.
5 DnekrponHas popma yueOHHUKa.

METOJUYECKUE MATEPHUAJIBI JJIS1 YUUTEJISA
1 O. C. I'abpuensta u ap. Xumus. 10 knacc. ba3oslil ypoBens. Meroandeckoe mocodue.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
1 http://www.alhimik.ru. Ha caiiTe npeactaBiieHbl CIeIyIOIINE PYOPUKHU: « X UMHYECKAE HOBOCTHY,
«AOHUTYpUEHTY» H T.]I.
2. http://chemistry-chemists.com/index.html. DiekTpoHHbBIH KypHAT «XUMHUKA U XUMHUSD).
3. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIHM MOPTA CO CCHUIKAMHU Ha
00pa3oBaTeNIbHBIC CANTHI 110 XUMMUHU.
4, https://chem11-vpr.sdamgia.ru/ Cucrema TecTOB U1 IOATOTOBKHA U caMmonoaArorosku k BIIP.



http://www.alhimik.ru/
http://chemistry-chemists.com/index.html
http://schoolbase.ru/articles/items/ximiya
https://chem11-vpr.sdamgia.ru/

		2023-10-02T15:41:27+0300
	Звонарева Диана Геннадьевна




