MUHUCTEPCTBO NPOCBEHIEHUS POCCUMCKOM ®EIEPALIMA
MunucreperBo o6pasoBanus CTaBpono/ibCKoro Kpas
Anvunucrpanust HoBoceaHuKoro MyHHIHNAILHOTO OKPYTa

MOY COII Ne 4
PACCMOTPEHO COI'-TACOBAHO YTBEPXIEHO
PykoBonutens MO 3amecTtuTenb aupekTopa  JIUpeKkTop

'/[Lfd’ (¢ /¢ ELE B ounna 1O YBP
ITpoToxom Ne 4 A%H.B.Pxncxaﬂ
ot «/9» 08 2024r.

PABOYASI IIPOTPAMMA
(ID 4229448)

y4ebHoro npeamera «Xumusi. baszoblii ypoBenb»

i obydatormuxest 10 — 11 kiaccoB

ceqo IMagunckoe, 2024



MNOSACHUTEJIBHAS 3AITMCKA

[IporpaMma 1Mo XMMHM Ha YPOBHE CpeaHero oomero oOpa3oBaHHs pa3padoTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit Deneparumy,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHUS (enepaibHON 00pa3oBaTENbHONW MPOTPaMMBI CPEIHETO OOIIETo
obpazoBanus (POII COO), mpencraBieHHbix B DenepasibHOM TOCYIAPCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c¢ yuérom Konuenmmm mnpenojgaBanust y4deOHOro mpeamera «XHUMHS» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoii @enepanum, pealn3yOnMXx OCHOBHbIE 00pa30oBaTeIbHbIC
IIPOrpaMMbl, U OCHOBHBIX MojoxkeHu «CTtpareruu pa3sutus Bociiutanus B Poccuiickoit @enepanuu Ha
nepuon 10 2025 rona» (Pacniopsxenue IlpaBurensctea P® ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJOB K pa3pabOTKe MpPOTpaMMbl 1O XHMHH, K OMPEIEICHHUIO OOIIeH CcTpaTeruu
00y4eHHs, BOCIIUTAHMS U PA3BUTHS O0YJAIOIIUXCs CPeCTBAaMH yueOHOTO mpeamMeTa «Xumust»y st 10-11
KJIacCOB Ha ©0a30BOM ypOBHE COCTaBWIM KOHIeNTyalnbHbie TmosiokeHuss @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, COAepKaHMs, pe3yJbTaToB OOyueHHss MU TpeOOBaHUH K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe 00pa3oBaHWE, TOJydyaeMOe€ BBIMYCKHUKAMH 00IIe00pa3oBaTeIbHON OpraHu3aluy,
SBJIIETCS HEOTHEMJIEMOM YacThbio UX 00pa3oBaHHOCTU. OHO CIY)KHUT 3aBEpLIAIOIIMM ATANOM pealu3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX L[EHHOCTEW, MPUCYIIHX LIETOCTHOM CHCTEME
XAMUYECKOTO 00pa30BaHUs. DTH [EHHOCTH KacaroTCs MO3HAHMS 3aKOHOB TPHUPOJBI, (HOpMUpOBaHHS
MHPOBO33pEHUs U OOLIEH KyJIbTyphl YE€IOBEKa, a TaKKe IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBIO M MPHUPOAHOM cpene. Peanusyercss xumuueckoe oOpa3oBaHHe OOy4aroUIuxcs Ha
YpOBHE CpeaHero o0mero oOpa3oBaHUsI CPEICTBAMH YUE€OHOTO mMpeaMera «XUMHUs», COACpKaHUE H
MOCTPOEHHE KOTOPOTO OIpPENEeNIeHBl B MPOTpamMMe MO XHUMHU C YIETOM CIEHU(PHUKH HAYKH XUMHH, €€
3HA4YCHUs B TIO3HAHHUH TPHPOJIBI U B MaTEPHUATBHON JKU3HU OOIIECTBA, a TAKKE ¢ yIETOM OOMIMX TeTel U
MPUHLUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHEro oOuiero oOpa3oBaHUs B
Poccuiickoit @eneparuu.

XUMHSL KaK 3JIEMEHT CHUCTEMbI E€CTECTBEHHBIX HAayK MIpaeT ocoOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMK, B CO3JaHUM HOBOW 0a3bl MarepuaibHOM KynbTyphl. OHa BHOCHT CBOW BKJIaJ B
(GbopMUpOBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3JlaHME IEJIOCTHOIO MpEeACTaBiIeHUs 00
OKpYXaroIlleM MHUpe KaKk O €IMHCTBE IMPUPOJBI M YeOBEKa, KOTOpoe (OPMHUPYETCsl B XUMHHM Ha OCHOBE
IIOHMMAaHUS BEIECTBEHHOIO0 COCTaBa OKPY)KAIOIIEr0 MHpA, OCO3HAHUS B3aMMOCBS3U MEXIY CTPOCHHEM
BEIIECTB, X CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU ITPUMEHEHMUS.

TecHo B3aMMOAEHCTBYS C JPYTMMU €CTECTBEHHBIMU HayKaMH, XMMHUsI CTajla HEOThEMIJIEMO YacThbIO
MHUPOBOH KyJIbTYpbl, HEOOXOUMBIM YCIOBHEM YCHEIIHOTO TPyJa W JKU3HU Ka)KIOIro wieHa OOLIecTBa.
CoBpeMeHHass XUMHUS KaK Hayka cO3MJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HallpaBlieHa Ha
peleHre riaodanbHbIX MPOOJIeM YCTOMUMBOIO pa3BUTHUS YEJIOBEYECTBA — ChIPhEBOM, IHEPIETUUECKOM,
MIUILEBOH, FIKOJIOTHUECKOH O€3011aCHOCTH U OXPaHbl 370POBBSI.

B cooTBercTBHM ¢ OOIMMH LEIIMH U NPUHLIUIIAMU CPEIHEro olmiero o0pa3oBaHus CoAep KaHue
npeamera «Xumus» (10—11 xnaccsl, 6a30Bbli ypOBEHb N3y4EHUS1) OPUECHTUPOBAHO PEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY OOYYarOLIUXCS, HEOOXOAUMYIO UM JJsl BRIPAOOTKM MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEUIHOTO BKJIIOYEHUS B JKM3Hb COLMYMa, MPOJOJDKEHHS OOpa3oBaHMs B Pa3IMUHBIX
001acTX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocraBnstomumMu npeamera «XUMHsS» SBISIOTCS 0a30Bble Kypcbl — «OpraHudeckas XUMUs» H
«O0mas 1 HeopraHu4eckass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX SBIISIOTCS OCHOBBI
0a30BOIl HayKH: cUCTEMa 3HAHUN 10 HEOPraHMUYECKOW XUMHHM (C BKIIOUEHHEM 3HAHUN U3 OOIIel XMMHUN)
U opraHuyeckod xumuu. @DOpMHUpPOBaHME JAaHHONW CHUCTEMbl 3HAHMHA MpPH HM3YYEHUU [peaMeTa
o0ecrieyrBaeT BO3MOXKHOCTh PAaCCMOTPEHUSI BCETO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHATHM,
3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxanus KypcoB — «Opranuueckas xumus» U «OO011as 1 Heopranuieckasr XUMHs
copMHpoBaHa B MporpaMMe IO XMMHUH Ha OCHOBE CHCTEMHOIO MOAXOJa K M3YYEHHIO Y4eOHOro
MaTepuasa M OOYCIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUU Ha ONpeAETIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOd XMMHH BEIIEeCTBAa pacCMaTpUBAIOTCS HA YpOBHE



KJIACCUYECKON TEOPUHU CTPOEHUSI OPraHUYECKUX COEIMHEHUH, a TaKKe HA YPOBHE CTEPEOXMMHUUYECKHUX U
AIIEKTPOHHBIX TPEACTABICHUH O cTpoeHMH BemiecTB. CBeleHHss 00 M3ydaeMbIX B Kypce BELIECTBAaX
JAI0TCSl B Pa3BUTUU — OT YIJIEBOJOPOJIOB 10 CJIOKHBIX OMOJIOTMYECKM aKTUBHBIX coeluHeHuil. B kypce
OpPraHMYecKOM XUMHHM TOJY4aloT pa3BUTHE CGHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus TIEpBOHAYAIIBHBIC MPEACTABICHUS O XMMHUYECKOW CBS3H, KJIACCH(PUKAIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCMMOCTH CBOMCTB BELLIECTB OT UX CTPOEHUS, O XUMUYECKOH peaKkuu.

[To HOBBIM yriioMm 3peHHs B IpeaMere «XuMus» 0a30BOr0 YPOBHS PacCMAaTPUBAETCS M3y4CHHBIN
Ha YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUS TCOPETUYCCKHI MaTeprall U (PaKTOJIOTHUYECKUE CBEICHUS O
BEIIECTBAX W XUMHUYECKOH peaknuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHW4decKas XUMUsD)
o0OyJaromuMcsl TPEIOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAUCHHE MEPHUOJNYECKOTO 3aKOHA C
OOIIETEOPETUYECKHUX M METOJOJOTHYECKUX TMO3HMIUH, TIIy0)Ke MOHITh HCTOPUYECKOE HM3MEHEHHE
(yHKIIMI 5TOTO 3aKOHA — OT 0000IIAOIIEH 10 OOBICHSIONIEH U TPOTHOZUPYIOIIEH.

Enunnas cucrema 3HaHWI O BaKHEWIIMX BENIECTBAX, MX COCTaBE, CTPOEHWUH, CBOMCTBaX H
NIPUMEHEHUH, a TaKXK€ O XUMUYECKHX pEeaKUUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX NPOTEKAHUS
nomnosnHsercs B Kypcax 10 u 11 kiaccoB ajaeMeHTaMu CoJIepKaHusl, UMEIOIUMU KYJIbTYPOJIOTUYECKUHN U
MPUKIAJIHON XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT IMOHHMMAHHUIO B3aUMOCBSI3U XUMHH C JPYTUMH
HayKaMH, pacKpbhIBalOT €€ pojb B I[I03HABAaTEIIbHOM M NPAKTHUYECKOW JIEATENbHOCTH YEJOBEKa,
CHOCOOCTBYIOT BOCHIHMTAHUIO YBAXKEHHUS K IpPOLECCY TBOpYECTBa B OOJACTH TEOPUU M MPAKTHUECKUX
MPUJIOKEHUH XUMHH, TIOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUYMMBIX
npo0ieMax, CBSI3aHHBIX C XUMUEH, KPUTHYECKH OCMBICIMBATh MH(MOpPMAIMI0 M NPUMEHATh €€ Jyid
MOTIOJTHEHU S 3HAaHUH, pelIeHHs] HHTEJUIEKTYaIbHbBIX M AKCIIEPUMEHTAIbHBIX HCCIeA0BaTENbCKUX 3a1a4. B
L[EJIOM CcoJiep’)KaHue y4eOHOTO mpeaMmera «XHUMHsD) JaHHOTO YPOBHSI WM3Y4YEHHS OPHUEHTHUPOBAHO Ha
(dbopMHpoBaHHE Yy OOYYarOIIMXCS MHUPOBO33PEHUYECKOM OCHOBBI [UIsl MOHUMAaHUS (QUIOCOPCKUX HIEH,
TaKUX KaK: MaTepuaibHOE EIUHCTBO HEOPraHMYEeCKOr0 M OPraHu4eckoro MHpa, OOYCIOBIEHHOCTb
CBOWCTB BEIIECTB UX COCTABOM U CTPOEHHEM, IO3HABAEMOCTb IIPUPOIHBIX SIBJICHUM IYTEM dKCIIEPUMEHTA
U pelIeHUs] MPOTHUBOPEUYUN MEXIy HOBBIMH (DAKTaMH M TEOPETUYECKHUMH IMPEANOCHUIKAMHU, OCO3HAHHE
pOJIM XMMHUU B PEUICHUH 3KOJOTHMYECKUX MpoOJeM, a Takke MpobieM cOepekeHusi IHEPreTHUYECKUX
PECYPCOB, ChIPbs, CO3/1aHHS HOBBIX TEXHOJIOTUI U MaTEPUAIIOB.

B mnnane pemienusi 3amad BOCHWTAHUS, Pa3BUTUS W COLUMAIM3AIUM OOYYaIOIIMXCS TPUHSTHIE
MporpaMMoON MO XUMHHU MOJXOJAbl K ONPENEICHUI0 COACpPKAaHWA U TOCTPOCHHUS MpeaMera
npeaycMaTpuBaoT (HOpMHUpPOBaHHE YHHBEPCAIbHBIX Y4eOHBIX IEHCTBHM, MMEIOMUX 0a30BOE 3HAUYEHHUE
JUIS pa3IMYHBIX BUIOB JESATEIBHOCTH: pEIIeHUs MpoOiieM, MOUCKa, aHallu3a U 00paboTku uH(opManumy,
HEOOXOUMBIX JJIsi MPHOOpETEeHUs OmblTa MPAKTUYECKOM M HCCIEI0BATEIbCKOW JesITeNbHOCTH,
3aHUMAIOLLEN Ba)KHOE MECTO B MIO3HAHUU XUMHH.

B npaktuke mpenojaBaHus XUMHUU KaK Ha YpOBHE OCHOBHOrO 0OIIero oOpa3oBaHHs, TaK M Ha
ypOBHE cpeaHero oOuiero oopazoBaHusi, MPHU OMPEACICHUU COJEPKATEIbHON XapaKTePUCTUKH LieJe
M3y4YeHUs1 MpeIMeTa HalpaBJICHUEM IEPBOCTENEHHOM 3HAYMMOCTHM TPAAUIMOHHO MPU3HAETCS
(dbopMHUpOBaHHE OCHOB XUMHUYECKOM HAayKH KakK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHUECKOM
NESATEIbHOCTH YEJIOBEKAa U KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOW KyNbTypbl. C METOJIMYECKON TOUYKH
3pEHHUSI TAKOM MOJIX0/ K OIIPENEICHUIO LIeJIel N3YYeHUS IIPEAMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHs TJIaBHBIMU IENISIMU U3Yy4eHUs IpeaMmeTra «XuMus» Ha 0a30BOM
ypoBHe (10 —11 k1.) ABHSAIOTCSA:

(dopMupoBaHHE CHUCTEMBbl XMMHUYECKUX 3HAHUN KakK Ba)kKHEHIEH COCTABIIAIOLIEH eCTeCTBEHHO-HAyYHOMH
KapTUHBI MHpa, B OCHOBE KOTOPOMW JeXaT KIIIOUeBble MOHATHS, (yHIAMEHTAIbHbIE 3aKOHBI M TEOPUH
XMMUHM, OCBOEHHME $3blKa HAayKH, YCBOEHHE M TIOHUMaHHWE CYUIHOCTH JOCTYIHBIX 0O00OIIeHHt
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJIEHUE C NCTOPUEN MX Pa3BUTHUSA U CTAHOBJICHHUS;
¢dbopMupoBaHME M pPa3BUTHE MPEICTABICHUN O HAYYHBIX METO/aX MO3HAHUS BELIECTB M XUMHYECKUX
peakuuii, HeOOXOIUMBIX Il TPUOOPETEHUs] YMEHUNH OPUEHTUPOBATHCS B MUPE BEIECTB M XUMUYECKUX
SBJICHUH, UIMEIOIUX MECTO B IPUPOJIE, B IPAKTUYECKON U TIOBCETHEBHOM KU3HU;



pa3BUTHE YMEHUH U CIIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOIIOJCHUEM U OOBSICHEHHEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOTFOICHUEM TTPABHII OE30MaCHOTO OOpAIIeHHS C BEIECTBAMH.

Hapsiny ¢ atum, coxepkarenbHas XapaKTEpUCTUKa LElNed M 3anad M3y4eHHsl IpeaAMeTa B
nporpaMme M0 XMMHH YTOYHEHAa M CKOPPEKTUPOBAaHA B COOTBETCTBHMHM C HOBBIMH NPUOPUTETaMH B
cucreme cpeanero oOmiero oOpazoBanus. CerojmHs B TPENOJaBaHUM XUMHH B OOJBIICH CTENEHU
oTHaéTcsl TMPEANOYTEHHE NPAKTUYECKON KOMIIOHEHTE COJepKaHus OOy4deHHWs, OpPHEHTHPOBAHHOW Ha
MIOATOTOBKY BBIITYCKHHKA OOII€00pa30BaTeIbHON OpraHu3ally, BJIAJCIOLUIEr0 HE HAOOpOM 3HaHUi, a
(GYHKIMOHATBHONH TPAaMOTHOCTBIO, TO €CTh CHOCcO0AaMH M YMEHHUSIMU aKTHBHOTO MOJYyYEeHUsS 3HAHUH U
MPUMEHEHHSI X B PEATbHOM KU3HU U PEIICHUS TPAKTHYECKHX 3a/1a4.

B cBs31 ¢ 3TUM pH HU3ydeHUH npeaMeTa « XUMUsD JOMUHUPYOIee 3HAYCHHE TPUOOPETAIOT TaKHe
LEJIH U 3a]1a41, KaK:

ajanrtanus oOyyarouuxcs K YCIOBUSAM JUHAMUYHO pa3BHMBAOIIErocs Mupa, (opmupoBaHHe
UHTEJJIEKTYaJJbHO ~ pPa3BUTOM  JIMYHOCTH, TOTOBOM K  caMoo0pa3oBaHHIO,  COTPYIHUYECTBY,
CaMOCTOSITEIIBHOMY MPUHSATHIO TPAMOTHBIX PENICHUI B KOHKPETHBIX KU3HCHHBIX CHTYAIIHSIX, CBSI3aHHBIX
C BEI[ECTBAMH U UX NIPHUMEHEHHEM;

dbopmupoBaHre y OOy4YAIOMIMXCS KITIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), HMEIOIINX
YHHUBEpPCAJIbHOE 3HAYEHHUE JUISl pA3IMUHBIX BUJIOB JESITENBHOCTH: PEIIeHUs po0OiieM, MOUCKa, aHaln3a U
0o0paboTku MHbOpMaIMU, HEOOXOAUMBIX Ui MPUOOPETEHUs OIbITa JIEATEIbHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B NO3HAaHMM XUMHH, a TaKKe ISl OLEHKHU C TMO3UIUN 3KOJOTMYECKOW Oe30MacHOCTH
XapakTepa BJIUSHUS BEIECTB U XUMUYECKUX MIPOLIECCOB HAa OPraHU3M UeoBeKa U MPUPOJIHYIO CPEY;

pa3sBUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTEIUIEKTYaIbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOyuaronuxcs: CoCOOHOCTH CaMOCTOSATENbHO MPUOOPETaTh HOBBIE 3HAHUS IO XUMUU B COOTBETCTBHUH C
KU3HEHHBIMU TIOTPEOHOCTSIMH, UCMIOIH30BAaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHUH IS TIOMCKA
Y aHaJIM3a y4eOHOW U HAyYHO-TIOMYJISIpHON MH(POPMAIIMK XUMUYECKOTO COJIEP KaHMUS;

dbopMupoBaHME U pa3BUTHE Yy OOYYAIOIIUXCS aCCOLMATUBHOTO U JIOTMYECKOTO MBIIIICHHUS,
HaOIOAAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIe 0COOCHHO HEOOXOIMMBI, B YaCTHOCTH, TPH
IJIAHUPOBAHUM U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y oOyuaromuxcs yOexAEHHOCTH B T'yMaHHCTHYECKOW HANpPaBIEHHOCTH XHWMUH, €€
BAKHOM POJM B pEIIEHUHU TJIOOATBHBIX MPOOJIEM pPalMOHAIBLHOTO MPUPOJIONOIL30BAHUS, MOMOTHEHUS
SHEPreTUUYECKUX PECypCcoB U COXPAHEHHUS MPHUPOJHOTO pPaBHOBECHS, OCO3HAHMUS HEOOXOIUMOCTH
OepeXKHOr0 OTHOIICHUS K MPHUPOJIE U CBOEMY 3/I0POBBIO, a TaK)Ke MPUOOPETEHUS OMBITa UCIOIb30BAHUS
MOJIyYEHHBIX 3HAHUM JAJIS MPUHSATHUS TPAMOTHBIX PEIIEHUH B CHUTYallUsSX, CBA3AHHBIX C XUMUYECKHUMHU
SIBIICHUSIMU.

B yuebHoM miane cpenHero o6imiero oOpa3zoBaHus MpeaAMeET «XUMHUS» 0a30BOTO YPOBHS BXOJUT B
COCTaB IMpeaIMeTHOM 00acTi «EcTecTBeHHO-HaYUHbIE TIPEIMETHDY.

OO1ee YUCIIO YacoB, OTBEIEHHBIX JJI M3Y4EHUS XUMUHU, Ha 0a30BOM YpPOBHE CpEIHEro o0Iero
oOpasoBanusi, coctaBisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henenmto), B 11 kmacce — 34 yvaca (1
4ac B HEJIEINO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKOH XUMHH

[Ipenmer opraHuyeckoil XUMHM: €€ BOSHUKHOBEHME, PA3BUTHE U 3HAUYEHUE B MOJYYEHUU HOBBIX
BEIIECTB M MaTepuaynoB. Teopus: CTpoeHus opraHuueckux coequHeHuit A. M. byriepoBa, e€ 0CHOBHbIE
nosiokeHus. CTpyKTypHble (OpMyJbl OpraHMYecKHUX BewiecTB. ['omosorus, msomepus. XuMuyecKas
CBSI3b B OPraHUYECKUX COETMHEHUSX — OJJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenne o kinaccuuKanuM OpraHMYeckux BemiecTB. HomeHknaTypa oOpraHmyeckux
COEMHEHUI (cucTemMaTHuyeckas) W TpUBHAJIbHbIE HA3BaHUSA BAXKHEHIIMX MpeACTaBUTENECH Ki1accoB
OpraHMYECKUX BEIECTB.

DKcrepuMeHTAIbHbIE METO/IbI N3YYEHHS BEIIECTB U UX MPEBPAIlCHU: 03HAaKOMIIEHHE C 00pa3iaMu
OpraHMYEeCKHUX BEUIECTB W MaTepuajlaMd HAa HUX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ] OpPraHUYECKHUX
BEIIECTB, HAONIOJIEHUE U OINKCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPraHU4YEeCKHX
BEIIECTB MPU HarpeBaHuM (IJIaBjieHHUe, OOYTrIIMBaHUE U TOPEHUE).

Yraesonopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psAl. MeTaH U 3TaH — NMPOCTENIINE TIPEICTABUTENN
aJIKaHOB: (PU3MYECKHEe U XUMHUYECKHE CBONCTBa (peakUuy 3aMEIICHUs U TOpEHUs), HaXOoXKJIEeHUE B
MIpUPO/Ie, OJTyYeHHE U IPUMEHEHHUE.

AJNKEHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKMH psiA. OTWIEH M MPONWIEH — IPOCTEHIINE
NPEJCTaBUTENIN  AJIKEHOB: (M3MYECKHMEe U XUMHUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHUA,
rajJlor€HUPOBAHUS, TUIPATALIUH, OKHCICHHS U TIOJIMMEpU3alli1), NOJy4eHUE U IPUMEHEHHE.

Anxamuensl: Oyraaues-1,3 u metunOyraaueH-1,3: ctpoeHne, BaXHEHIINE XUMHUYECKHUE CBOMCTBA
(peaxuus nonmmepusanuu). [loxydyenne CHHTETUYECKOTO KaydyKa U PE3UHBL.

AJIKMHBI: COCTaB W OCOOCHHOCTH CTPOCHUS, TOMOJIOTMUECKHH psA. AIETHICH — MPOCTCHIIHIA
IPEICTaBUTENIb AJKUHOB: COCTaB, CTPOEHUE, (QU3UUYECKUE U XUMHUYECKHE CBOMCTBAa (peakuuu
T'HJIPUPOBAHUS, FAJIOTEHUPOBAHNUS, TUAPATALlUH, TOPEHUS), IOJyYeHUE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHHe, (QHU3MYECKME U XUMHUYECKHE CBOICTBa (peakuuu
rajJJoreHUPOBAaHUSA U HUTPOBAHMUS), IIOJIydeHUE U IPUMEHEHUe. Tonyon: cocmas, cmpoenue, gusuueckue u
Xumuueckue Cceoucmea (peakyuu 2ai02eHUpo8anus U HUMPOBAHUs), NOJYyUeHue U HpuMeHeHue.
TokcuuHOCTE apeHOB. ['eHeTHUEeCKas CBS3b MEXKIY YIJIEBOAOPOJAaMH, IPUHAUICKALIMMHA K Pa3IMYHbIM
KJIaCCaM.

[IpupoHBIe HCTOUHUKH YriaeBoaopoJoB. Ilpupoanslii ra3 u nomnyrHele HedTsHble ra3sl. Hedts u
e€¢ mpoucxoxzaenue. CrocoObl mnepepabOoTkM He(pTU: TMeperoHkKa, KpEeKUHI  (TEepMHUUYECKHIA,
KaTaJuTuaeckuil), nuponus. [IpoaykTsl nepepaboTku He(TH, UX IPUMEHEHHE B MPOMBIIUIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpoayKThI €ro nepepadoTKH.

DKcIepUMEHTAIbHbIE METO bl U3YUEHHsI BELIECTB U UX MPEBPALEHH: 03HAKOMJIEHHE ¢ 00pa3aMu
IlacTMace, KaydyykoB M pe3uHbl, koyuiekuuu «Hedte» u  «Yrosb», MOAEIMpPOBaHHE MOJIEKYI
YIJIEBOJOPOJOB U TajOr€HONPOU3BOAHBIX, NMPOBEACHNE MPAKTUYECKONW PabOThI: MOJydeHHE ITUJICHA U
U3y4YEHUE €ro CBOUCTB.

Pacuérnpie 3amaun.

Bbluncnenuss 1mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00b&éMa, KOJUYECTBAa HCXOJHOTO
BEIIECTBAa WJIM MPOAYKTa PEaKIUH MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WJIN IPOAYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeJHHEHUs

[IpenenpHble OJHOATOMHBIE CHIUPTHI. METaHON M ATAHOJI: CTpOEHHE, (PU3MUYECKHE U XMMHUYECKHE
CBOMCTBa (pe€akuMM C aKTUBHBIMM METaJllaMHM, TaJOT€HOBOJOpPOJAaMH, TOpPEHHE), INPUMEHEHHUE.




BonoponHbie cBsi3M MeEXIy MOJIEKyJaMu CHUPTOB. JlelicTBME MeETaHOJa M 3TaHOJIa Ha OpraHu3M
4eJI0BeKa.

MHOroaToMHbI€ CIHUPTHI. DTUJICHIIIMKONb M TIUIEPUH: CTPOEHHE, (PU3UYECKUE M XUMUYECKHE
CBOMCTBa (B3aMMOJIEHCTBUE CO IIEJIOYHBIMM METAJUIAMH, KaueCTBEHHAs pEaklus HAa MHOIOATOMHBIE
cnupthl). JlelicTBUe HAa OpraHu3M 4esoBeka. [IpruMeHnenue raumepruta u 3TUIEHIIMKOJIS.

@DeHoI: CTPOECHUE MOJIEKYNbl, (U3MYECKHMEe W XUMHUYecKue cBoiicTBa. TokcnyHOCTh (QeHona.
[Ipumenenue denoua.

Anpnerunpl U kemownvl. DopMaANBIETHA, AlETANBICTHA: CTPOCHUE, (PU3MYECKHEe U XHUMHUYECKHE
CBOICTBa (peakuy OKUCIEHUS U BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEaKUH ), [I0JIyY€HUE U IIPUMEHEHUE.

OaHOOCHOBHBIE TPEENIbHbIE KapOOHOBBIE KUCIOThl. MypaBbHHAsI U YKCYCHAsl KUCJIOTBI: CTPOCHHE,
¢u3nveckue U XMMHUYECKHUE CBOMCTBA (CBOWCTBA, OOIIHME U KJIacca KUCIOT, PEaKkUus dTepUPHKAINN),
nojyueHue M npuMeHeHue. CTeapuHOBasi M OJIEMHOBAs KHUCJIOTHl KaK MPEACTaBUTENN BBICIIUX
KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE IeiiCTBHE.

CrnosxHble 3(upbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAponn3 cioKHBIX 3pupoB. JKHUpHI.
I'mpponus xupos. [Ipumenenne xupoB. buosornyeckas posib )KUPOB.

VYrieBojabl: cocTaB, KiacCU(UKAIMs YIJIEBOJOB (MOHO-, M- W TOJUcaxapuniel). [moko3a —
MPOCTENIINI MOHOCAaXapua: 0COOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MUECKHe U XUMHUYECKHE CBOWCTBA
(B3ammonieiictBre ¢ tuapokcugoMm Mmenu(ll), okucieHne amMuadHbBIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJEHHE B MPUPOJE, MPUMEHEHHE, OMOJOrudeckas poJb.
®ortocunTe3. PpyKkT03a Kak H30MEp TITIOKO3HI.

Kpaxman wu wnemmono3a kak mpupojHble noiumepbl. CTpoeHHe Kpaxmana U IeJUTHOJIO3bI.
duznyeckue U XMMHUYECKHEe CBOMCTBA Kpaxmaina (TUIpoIu3, KaYeCTBEHHAs PEaKIUs C HOJIOM).

DKcrepuMeHTAIbHBIE METOIbI N3yYEHHS BEIIECTB U UX MPEBpAIlleHUI: TpoBeAeHNE, HAOI0ICHIE U
ONHCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIUPTOB, KAa4ECTBEHHBIC PEAKLUU OJHOATOMHBIX
CUpTOB (OKHUCIICHHE 3TaHoJa okcuaoM Meau(11)), MHOTOaTOMHBIX CIUPTOB (B3aUMOJICHCTBHE TIIUIICPUHA
¢ ruapokcuaom memu(ll)), ampmerunoB (OKHCIIeHHE aMMHUAYHBIM pacTBOpoM okcuma cepebdpa(l) u
ruapokcuaoM meau(ll), B3aummoneiicTBue Kpaxmalia ¢ HOJOM), NMPOBEIACHUE MPAKTHYCCKON pabOTHI:
CBOICTBA pacTBOpPa YKCYCHOU KHUCIIOTHI.

Pacuérhpie 3amaun.

Bbluncienuss mo ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00b&éMa, KOJMYECTBA HCXOIHOTO
BEIIECTBA WM MPOAYKTa PEaKUUU IO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 UCXOJHBIX
BEIIECTB WIN MPOJYKTOB PEAKLIUN).

A3oTcoaeprkaliye OpraHn4ecKue CoeANMHEHMSI.

AMHMHOKHCIIOTBl Kak aMdoTepHble opraHudeckue coequHeHus. dusznyeckue MU XUMHUYECKHE
CBOICTBa aMUHOKHCIIOT (Ha IpuMepe MMLKHA). bruosoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTuasl.

benku kak npupojHble BHICOKOMOJIEKYISpHbIE coeAuHeHus. [lepBuuHas, BTOpu4Has U TpeTUUYHas
CTpyKTypa OesikoB. XMMHUYECKHE CBOMCTBA OEJIKOB: TMAPOJIN3, ACHATYpalsl, KaUeCTBEHHbIE PEaKIMK1 Ha
OemKu.

DKcIepUMEHTAIbHbIE METO/bl M3YYeHHs BEILECTB U UX INpeBpalleHuil: HaOlIroieHHe U ONMCaHue
JIEMOHCTPAIIMOHHBIX OTIBITOB: JIeHaTypalys OSJIKOB IIPU HArpeBaHUU, LIBETHbIE PEaKIH OEIKOB.

BbicokoMoieKkyIsIpHbIE COeANHEHUS

OCHOBHBIE TIOHATHS XMMHMHM BBICOKOMOJIEKYJISIDHBIX ~ COEJUHEHHWIl: MOHOMEp, TOJIHUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJUMEpPHU3aUM, CpeAHsAs MoJjeKysaspHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSMHEHUI — NOIMMepH3alts U MOJIMKOHISH AU

DKcIepuMEeHTaIbHbIE METO bl U3YUEHHsI BEIIECTB U UX MPEBpaIeHH: 03HAKOMJIEHHE ¢ 00pa3aMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, KaydyKOB.

MexnpeqMeTHbIE CBA3H.

Peanuzanuss MeXnpeIMETHBIX CBs3ed NpU H3yuyeHUH opraHuyeckoid xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U TMOHSITHH,
SBJISFOIIMXCSI CHCTEMHBIMHU ISl OTJETBHBIX IPEMETOB €CTECTBEHHO-HAyYHOTO ITUKIIA.



OOmire ecTecTBEHHO-HAyYHBIE MOHSATHUS: SBJICHHE, HAydHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpHs,
aHanM3, CHHTE3, KiIacCU(UKAIMs, IEePHOAUMYHOCTh, HAOIMIOACHUE, H3MEpPEHHE, HKCIIEPHUMEHT,
MOJIEIIUPOBAHUE.

®dusnka: Marepusi, SHEprus, Macca, aTroM, 3JEKTPOH, MOJEKYJla, SHEPreTH4YEeCKUH YpOBEHb,
BEIIECTBO, TeJO, 00BEM, arperarHoe COCTOSHHE BEIIECTBA, (PU3MUECKHE BEIWYMHBI W EAWHUIBI UX
H3MEpPEHUSI.

buonorusa: xmerka, opraHusM, Ounocdepa, OOMEH BeEIIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTUYECKN aKTUBHBIE BemeCTBa (OEIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHosorusi: NHILEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO TIHUTAaHUS, MOIOIIUE CPEJCTBA,
JIEKapCTBEHHbIE U KOCMETMUYECKHE IIpernapaTbl, MaTepuaibl W3 MCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XUMHU

XuMudecKkui 3meMeHT. AToM. Slnpo atoma, M30TOMBI. DJIEKTpOHHAs 000JI0UKa. DHEPreTHYECKUE
YpOBHH, TOIYPOBHH. ATOMHBIE oOpOuTamu, S-, P-, O- smemeHTbl. OCOOCHHOCTH pacCHpeaeICHHS
JJIEKTPOHOB TO OpOUTANsIM B aTOMaxX »JJIEMEHTOB TIEPBBIX UETHIPEX TEPHOJOB. OJIEKTPOHHAS
KOH(UTrypanusi aToMoB.

[Iepnoanueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux avieMeHToB J[. M. Menneneesa.
CBs3b nepuoauyeckoro 3akoHa u [lepuoauyeckoil cuctembl XxuMudeckux 3emeHToB [, 1. MenneneeBa
C COBpPEMEHHOW TEOpHEH CTPOECHUS aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHUS CBONCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMH TMPOCTHIX M CJIOXHBIX BEIIECTB IO TpyNmaMm M Iepuojgam. 3HaueHHE
MEePUOIUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crtpoenue BemecTBa. XUMHUYECKasi CBSI3b. BUIBI XUMHUUECKOW CBs3HM (KOBAJCHTHAs HETOJISIpHAS U
MoJIsIpHasi, MOHHAsA, MeTaindeckas). MexaHu3mbl 00pa3oBaHUs KOBAJCHTHOW XMMHUYECKOW CBS3U
(oOMeHHBIH M JOHOPHO-aKUENTOpHbIN). BomopomHas cBsizb. BaneHTHOCTb. DIEKTPOOTPULIATEIILHOCTD.
Crenens okucienus. MIoHbI: KAaTHOHBI U @aHUOHBI.

BemecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTpOEHUs. 3aKOH MOCTOSIHCTBA COCTaBa BELIECTBA.
Tunsl KpUCTAITMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THIA KPUCTANIMYECKON PEIIETKH.

[lonsiTne o paucrepcHbIXx cucTteMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas 10
BEII[ECTBA B PacTBOPE.

Knaccudukanuss HeopraHumdeckux coeavHeHud. HomeHkiaTypa HEOpPraHHMYECKHUX BEIIECTB.
I'enetnyeckas CBsI3b HEOPraHMYECKHUX BELIECTB, MPUHAICKANIUX K PA3IMYHBIM KJIaccaM.

Xumunyeckas peaknus. Kinaccudukanuss XuMUYECKUX peakliiuidi B HEOPraHUYECKOM M OpraHUYeCcKOM
XUMUHU. 3aKOH COXPAaHEHWS MacChl BEUIECTB, 3aKOH COXPAHEHUsS U IMPEBpPALICHUS DSHEPrUu IpHU
XMUMHYECKUX PEaKIIUIX.

CkopocTb peakiuu, e€ 3aBUCUMOCTh OT pa3au4HbIX (akTopoB. OOpaTuMble peakiuu. XUMHUYECKOe
paBHOBecHe. DAKTOPBI, BIUSIONINE HA COCTOSTHUE XUMHUecKoro paBHoBecus. [Ipunmun Jle [larense.

DnexTponauTHueckas nucconuanus. CumpHble U cinaldbie dMeKTpoauThl. Cpela BOTHBIX PACTBOPOB
BEILIECTB: KUCTas, HEUTpaJibHAsl, IEJIOYHAas.

OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKLIUH.

DKCIIepUMEHTAIbHBIE METOAbl M3Yy4€HHUs BELIECTB M MX MPEBpAIICHHIA: JEMOHCTpaIys TaOJHIl
«Ilepuognueckass cucrtema xumMuueckux os1eMeHToB JI. WM. MeHnneneeBa», u3ydeHHE MOJENEH
KPUCTANIMYECKUX PEMIETOK, HAONIO/IEHUE U OMHUCAHHME JEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OTBITOB
(pa3noxkeHue MepoKcHuaa BOJAOPOAA B NPHUCYTCTBUM KaTaau3aTtopa, OINpPEAeNICHHE Cpelbl pPacTBOPOB
BEIIECTB C TMOMOIIBI0 YHUBEPCAILHOTO WHIMKATOpPA, pEaKIUh HWOHHOTO OOMeHa), MpOBEACHUE
MPaKTHYeCKON paboThl «BrnusiHue pa3nuyHbiX (aKTOPOB HA CKOPOCTh XUMHUUYECKOH peaKiium.



Pacuérusble 3amaum.

Pacuérel 1o ypaBHEHMSM XHMHMYECKUX PEAKLUUN, B TOM YHCIE TEPMOXUMHUYECKHE DPaCUETHI,
pacuéThl ¢ UCIIOJIb30BAHUEM NOHSTHS «MAaccoBas JOJIs BEIIECTBAY.

Heoprannueckass xumus

Hemeramnsl. Ilonoxenue HemerawioB B lleproaudyeckoi cucreMe XuMHUYECKUX diaemMeHToB /[l. M.
MenneneeBa U 0CoOEHHOCTH cCTpoeHUs aromoB. dus3nueckue CBONWCTBA HEMETAIOB. AJUIOTpONUs
HEMETAJIOB (Ha IpUMEpe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMHYECKHE CBOMCTBA BAXXHEHIIUX HEMETAJIOB (TaJoreHoOB, cepbl, a3oTa, Gocdopa, yriepona u
KpEMHHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COSTUHEHUH).

[IpuMeHeHNe Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUH.

Meramibl. [lonoxxenne MmeramioB B Ilepuonnueckoir cucrteme XUMHYECKMX iemMeHToB /[l .
MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 000JI0UeK aTroMOB MeTayioB. OO0mue Qusndyeckue
cBoiicTBa MeTayuIoB. CIUIaBbl METAJIOB. DIEKTPOXUMHUUECKUN Psil HANIPSDKEHUN METallJIoB.

XUMHUYECKHE CBOMCTBA BaXHEWUIIMX METAJUIOB (HATPHM, KaJMH, KaJbIIMM, MarHui, agrOMHUHUMN,
LIUHK, XpPOM, JeJIe30, ME/Ib) U UX COCTUHEHHH.

O611ue crnocoObl Noay4eHHus MeTauioB. [IpruMeHeHne MeTauioB B ObITY U TEXHUKE.

DKCIepUMEHTAIbHBIE METOJbl W3Y4YEHHs BELIECTB M HX MPEBPALEHHUI: H3ydYeHUE KOJIEKLIUU
«Metannel ¥ CIUTaBbl», OOpa3lOB HEMETAJUIOB, pPEIICHHE 3KCIEPUMEHTAlIbHBIX 3ajad, HaONloJIeHue U
OMMCAaHHE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBHE THUIPOKCHIA aTIOMUHUS C
pacTBOpaMu KUCJIOT U LIeJI0Yel, KaueCTBEHHbIE PEAKIIUK Ha KaTHOHBI METAJUIOB).

Pacuérnrie 3amaun.

Pacuérbl mMacchl BemiecTBa M 00bEMa ra3oB 10 M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WU
00BbEMY OZTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, pacu€Thl Macchl (00BhEMa, KOJIMUECTBA BEIIECTBA)
IIPOIYKTOB PEAKLUH, €CIIU OJJHO U3 BEIECTB UMEET IPUMECH.

XuMHS U )KU3Hb

Ponp xumum B 0OECHEYEHHHM SKOJOTHYECKOM, HHEPreTUYeCKOW | TMHUIIEBON Oe301acHOCTH,
pa3BUTHH MeIULMHEL. [[oHATHE 0 HAYYHBIX METOAAX MO3HAHMS BEIECTB M XUMUYECKUX PEAKLIUMN.

IIpencraBnenns o0 OOMMX HAy4YHbIX HPUHLUNAX [POMBIIUIEHHOTO MOJYYEHUS Ba)KHEHIINX
BEIIECTB.

YemoBek B MHUpE BEUIECTB M MaTCpUAOB: BaXXHEWIINE CTPOMUTEIbHBIE MaTCpUAJIbI,
KOHCTPYKLUMOHHBIE MaTe€pUalbl, KpacKW, CTEKJIO, KepaMHMKa, MaTepHaibl I  DIEKTPOHUKH,
HaHOMAaTepHuallbl, OPraHUYECKUE U MUHEPAJIbHbIE yI00pEHUs.

XuMHSA U 370pOBbE YEJIOBEKA: IpaBWJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX IPENaparoB, IPaBHIIA
0€30I1aCHOT'0 MCII0JIb30BaHMsI IIPENapaToB ObITOBOM XMMHH B IOBCEAHEBHOM XKU3HMU.

Me:xnpeaMeTHbIE CBS3H.

Peanunzanus MeXnpeaMeTHBIX CBsI3€l pH n3ydyeHuH oo1Iei 1 Heopranuueckoi xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX MOHSATHHA, TaK U IMOHSITHUH,
SABJIIOILUXCSI CACTEMHBIMM JUISI OTAEIBHBIX NIPEAMETOB €CTECTBEHHO-HAYyYHOTO LIMKIIA.

OO1u1re ecTeCTBEHHO-HAY4YHbIE MOHATHSL: HAyYHbIH (aKT, FTUIOTE3a, 3aKOH, TEOPUs, aHAJIHU3, CUHTES,
KJaccu(uKaIys, nepuoAnYHOCTb, HaOII0IeHUEe, SKCIIEPUMEHT, MOJICIMPOBAaHHIE, U3MEPEHHE, SIBJICHUE.

®usnka: MaTepus, OHEPrus, Macca, aroM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HOH, H30TOIl,
PallmoaKTUBHOCTb, MOJIEKYJIa, SHEPIETUYECKHI YPOBEHB, BEIIECTBO, TEJIO, 00bEM, arperaTHoOe COCTOSHUE
BElIEeCTBa, PU3MUECKUE BETUYMHBI U €IUHHILIBI UX U3MEPEHHSI, CKOPOCTb.

buosorusi: kinerka, opraHusM, sKocHcTeMma, Ouocdepa, Makpo- U MHKpPOIIEMEHTHI, BUTAMUHBI,
0OMEH BelIeCTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, FOpHbIE TOPO/Ibl, MTOJIE3HbIE HCKONIAeMbI€, TOIUIUBO, PECYPCHI.

TexHosOrHs: XMMHYECKash MPOMBILUIEHHOCTb, METAJULYPrusi, IPOU3BOACTBO CTPOMUTEIBHBIX
MaTepHaJIOB, CEJIbCKOXO3HCTBEHHOE MPOU3BOJCTBO, MHIIEBasi MPOMBIIUIEHHOCTh, (hapMalieBTHUECKas
IIPOMBIIIJIEHHOCTh, IPOM3BOACTBO KOCMETHMYECKHX IIPENapaTroB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTEpHUAIIOB, AIEKTPOHHAs POMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 10 XMMHWWU HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYYaIONIMMUCS IMPOrPAMM
cpemHero oOmero oOpa3oBaHHsS (JUYHOCTHBIM, METalpPEJIMETHBIM U IpeaMeTHbiM). HaydHo-
METOAUYECKON OCHOBOM MJIs1 pa3pabOTKH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOEHMSI MPOrPAMM CpPEIHETO
o011ero 00pa3oBaHUS SBIISIETCS CHCTEMHO-ACSITSIBHOCTHBIN TTOIXO/T.

B cooTBeTCcTBUM C CHCTEMHO-IEATENIBHOCTHBIM TOJIX0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yIbTaTOB
OCBOCHHS TMpeaMera «XUMHs» Ha YpPOBHE CpeaHero oOmero oO0pa3oBaHUS BBIIEICHBI CIETYIOLINE
COCTaBJISAOLIHE!

OCO3HAaHUE OOYYAIOUIUMHUCS POCCUMCKON TPAXKIAHCKOW HMACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJU4Yre MOTUBAIIUU K 00yUEHUIO;

[eJICHANTPABJICHHOE Pa3BUTHE BHYTPEHHUX YOSKJICHUI JTMUHOCTH HA OCHOBE KITFOUEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKU XUMMUH;

TOTOBHOCTb U CIIOCOOHOCTh 00YUYaIOIINXCS PYKOBOJICTBOBATHCS B CBOEH J€ATEILHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMH IIEJIOCTHOM CHCTEME XUMHYECKOTO 00pa30BaHNs;

HaJu4he TMPaBOCO3HAHUS JKOJOTHUECKOW KYAbTYPhl M CHOCOOHOCTH CTaBUTh IIEW U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIngHOCTHBIE pPE3yabTaThl OCBOCHHUS TMpeaMeTa «XHUMHs» JOCTHTalOTCs B €IWHCTBE Y4eOHOW U
BOCIIUTATEILHON NEATEILHOCTH B COOTBETCTBUM C TYMAaHUCTHYECKUMHU, COIIMOKYIBTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU M HJEaJaMU POCCUHCKOTO TPaKIAHCKOTO OOIIecTBa, MPUHATHIMU B
oOmiecTBe HOpPMamMM U TMpaBWJIaMU T[OBEIEHUS, CHOCOOCTBYIOIIMMH TpoIleccaM CaMOIO3HAHUS,
CaMOpa3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTU O0YYarOIMINXCS.

JInuHOCTHBIE pe3yabTaThl OCBOEHUS IMpeaMeTa «XUMUS» OTPakaioT CPOPMUPOBAHHOCTH OIBITA
MO03HABATEIbHON U MPAKTHUUECKOMN AESITEIbHOCTH OOy4aroUIuXcs M0 peanu3alid MPUHSITHIX B 00IIecTBe
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

OCO3HaHHUS 00YUYAIOLIUMUCS CBOMX KOHCTUTYIIMOHHBIX IIPaB M 00s13aHHOCTEH, YBaXKEHHUSI K 3aKOHY U
MIPABOTIOPSIIKY;

MIPEJICTaBJICHHS O COLIMATIbHBIX HOPMaxX M MpaBUiIaxX MEKIUYHOCTHBIX OTHOILIEHUHN B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JIEATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOCKTOB, PEIICHUN
y4eOHBIX U MO3HABATEIbHBIX 33124, BBIMOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHUBBI, HAMEPEHHUS], JIOTUKY M apryMEHThI APYrUX IMpHU
aHaJlM3e pa3INYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NaTPUOTHUYECKOI0 BOCTIUTAHMS .

[IEHHOCTHOTO OTHOIIEHHUS K UCTOPUYECKOMY U HAyYHOMY HACIIEUI0 OTEYECTBEHHON XUMUU;

YBOKEHUS K MpOIlECCy TBOPUECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHHS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTHKEHUS HAyKH €CTh PE3yNlbTaT [UIMTEIbHBIX HAOMIOJCHHM, KPOMOTIMBBIX
AKCMEPUMEHTATIbHBIX TIOUCKOB, IOCTOSTHHOTO TPY/AA YUEHBIX U MPAKTUKOB;

WHTEpeca W MO3HABATENbHBIX MOTHUBOB B TMOJYYEHUH M TOCJTEAYIOIIEM aHaiau3e WHGOpMaIluu O
MepPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYyallUW, CBSI3aHHbIE C XWMUYECKUMU SIBICHUSMH, W TMPHUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEACHHUE U MOCTYNKHU CBOMX TOBAPHUIIEH C MO3UIMII HPABCTBEHHBIX
Y MPABOBBIX HOPM M OCO3HAHME MOCIEICTBUI 3TUX NOCTYKOB;

4) popMHUpPOBaHHS KYJIBTYPHI 310POBb:



NMOHMMAaHUS IICHHOCTEH 3/10poBOro W Oe3omacHoro obOpa3a JKU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofeHus mpaBuil 6€30MacHOT0 OOpaIeHNs C BEIIeCTBAMU B OBITY, MIOBCETHEBHOM KU3HU U B
TPYIOBOU AESATEIBbHOCTH;

MOHMMAHMS LIEHHOCTU MPaBHJI MHAUBUIYATbHOTO M KOJUIEKTUBHOTO OE€30MaCHOTO TOBEACHUS B
CUTYaLMX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJECACTBUI 1 HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHHS AIKOTOJIs,, HAPKOTUKOB,
KYpEHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIICTCHTHOCTH B Y4€OHO-HCCIICIOBATEIILCKON JIEATEIBHOCTH, OOIICCTBCHHO
MOJIC3HOM, TBOPUYECKOM U APYTUX BUJIAX JIEATEIBLHOCTH;

YCTaHOBKH HAa aKTUBHOE y4acCTHE B PEIICHUHU MPAKTUYECKUX 33714 COIUATLHON HAITPaBICHHOCTH (B
paMKax CBOETO Kjlacca, IKOJIbI);

WHTEpeca K MPAKTUUYECKOMY HU3YyYEHHUIO MPOGEeCCUil pa3IMyHOTO POJia, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPYJa U Pe3yJibTaTaM TPYIOBOU JIESTEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIUBUIYyAJIbHOW TPAeKTOPHUU OOpa30BaHus, OynyIien
npodeccun W peaqu3alud COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEHN K XUMUHU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBa;

6) 3K0JIOTNYeCKOr0 BOCIMTAHUSA:

9KOJIOTUYECKH I1€JIECO00Pa3HOTO OTHOIICHHS K MPUPOJE, KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU
Ha 3eMiie;

MMOHUMAaHMs TJIO0ATBPHOTO XapakTepa dSKOJOTHYECKHX TMpOOJieM, BIUSHUS HSKOHOMUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

OCO3HAHHSA HEOOXOJAUMOCTH HCHOJIb30BAHUS JOCTWKEHHM XUMUU JUIsl pPEUIeHUs BOIPOCOB
paIMOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATUS NEUCTBUU, MPUHOCAIINX BPEI OKPYXKAIOMIEH MPUPOJHOU cpene, YMEHHS
MIPOrHO3UPOBATh HEOJArONPHUATHBIE HSKOJOTMUYECKHE TMOCIEACTBUS MPEeINPUHUMAEMbIX IeHCTBUI U
MpeoTBpaIlaTh UX;

HaJIMYUS PA3BUTOTO SKOJIOTMUYECKOTO MBIIIICHHS, SKOJOTHYECKON KYIbTYpPbI, OIbITA JESTEIbHOCTH
JKOJIOTMYECKOM  HAIMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABATEIbHOM,
KOMMYHHKAaTUBHOM M COI[MAIBHOM MpAKTUKE, CIHOCOOHOCTM U YMEHUS AKTHUBHO MPOTUBOCTOSTH
UJIC0JIOTUH XeMOo(oOouu;

7) HUEHHOCTH HAYYHOI0 TO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 0OIIECTBEHHON IPAKTHKHY;

MOHUMAaHU CcrielUUKA XUMHUU KaK HayKH, OCO3HAaHUA €€ posid B (JOPMUPOBAHUU PAIMOHATBHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
MPUPOJBI U YeIOBEKa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHHWH NMPOoOIeM COXpaHEHUs
MIPUPOJTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU JUISI COBPEMEHHOW IMBWIM3AIMH: B €€
T'YMaHUCTHYECKOW HANPaBIEHHOCTH M BKHOUM POJM B CO3JIaHUU HOBOM 0a3bl MaTepHallbHOM KYIbTYpHI,
pelIeHny TI00aNbHBIX MPOOJIeM YCTOWYHUBOTO PAa3BUTHUSI YENOBEYECTBA — CHIPHEBOM, SHEPTreTUUECKOH,
MUIIEBOM M DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTHHM MEIUIIMHBI, OOECIICUeHUN YCIOBUIN YCIIEITHOTO
TpyJa U SKOJOTHYEeCKH KOM(OPTHOH KM3HH KaKIOTO UJeHa 00IecTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: MMOHUMAHHUSI CYLIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HWCIOJB30BaTh MOJydyaeMble 3HAHUS A aHAIU3a M OOBSICHEHUS
SIBJICHUN OKPYKAIOIIEr0 MHUpa M TMPOUCXOIAIMMX B HEM HM3MEHEHM, YMEHUsS JelaTh 00OCHOBAaHHBIC
3aKJIFOUEHUs] Ha OCHOBE HAYUYHBIX ()aKTOB M HMMEIOIIUXCS JAHHBIX C IENbI0 MONYy4eHHUS JIOCTOBEPHBIX
BBIBO/IOB;



CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHHS U PEHICHHUsS MpoOJieM B
PCAIBbHBIX JKUBHCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO U HCCIIEIOBATENBCKOH eI TeIbHOCTH;

TOTOBHOCTU M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO U CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUH B COOTBETCTBUHU C )KU3HEHHBIMU HOTpC6HOCT5IMI/I;

HWHTEpeca K 0COOEHHOCTSIM TPYy/ia B Pa3IMUHbIX cepax mpoPhecCHOHATHLHOU ACSITEILHOCTH.
METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3yabTaThl OCBOEHUS Y4eOHOro mnpeameTra «XHUMHS» Ha YPOBHE CPEIHEro
o0m1ero 00pa3oBaHUs BKJIFOYAIOT:

3HAYUMBIC JJISA (1)OpMI/Ip0BaHI/I$I MHPOBO33PCHUA 06yqa}0m1/1xcsl MCKIUCHTUITIIMHAPHBIC
(MexnpeMeTHbIe) OOIIeHAy4YHbIE MOHATHUS, OTPaXKAIOLIUE IEeJOCTHOCTh HAyYHOM KapTUHBI MUpa U
CHCIII/I(l)I/IKy MCTOAOB IMO3HAaHUA, UCIIOJIB3YEMbIX B €CCTCCTBCHHBIX HAayKax (MaTCpI/Ifl, BCIICCTBO, DHEPTUA,
SIBJICHUE, TPOLIeCC, CUCTeMa, Hay4YHbIM (haKT, TMPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCCIIeIOBAaHUE, HAOJIOICHUE, H3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

yHHUBEpcaJbHble YyueOHble JeHCTBUSA (IIO3HABATENIbHbIE, KOMMYHHKAaTUBHBIE, PETYISITUBHbIE),
obecneunBaronue (GopMupoBaHUe (DPYHKIIMOHATLHONW TPAMOTHOCTH M COIUATBHOW KOMIIETCHIIUU
00yJaroImXcs;

CITOCOOHOCTH 00yJaroIIuXCst HCITOJIB30BaTh OCBOCHHBIC MEXIUCITUTITHHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHMSI M YHUBEpCallbHble y4ueOHble ACWCTBUS B MO3HABATEIbHON M COLIMANILHOU
IIPAKTHUKE.

MeranpeaMeTHbIE  PE3YNBTaThl  OTPAXKAIOT  OBJIAJCHHE  YHUBEPCAIBHBIMH  YUCOHBIMH
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMU }IeI\/'ICTBI/ISIMI/I.

OBJaieHUe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU /IEHiCTBUSIMH:

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITENBHO (POPMYITHUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPENIETIATh 1EIN NEATeIbHOCTH, 3a7aBas MmapaMeTpbl U KPUTEPUU UX JTOCTHXKCHHS, COOTHOCHTH
pe3ynbTaThl IEATETLHOCTH C TIOCTABJIICHHBIMU TEJISIMU;

WCIIOJIb30BaTh MIPH OCBOCHUU 3HAHHUM MPUEMBI JIOTUYECKOTO MBIIIICHHUSI — BBIJCIIATh XapaKTePHbBIC
MPU3HAKK TIOHATHH M yCTaHABJIMBATh UX B3aHMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE MOHATHS IS
0OBSICHEHUS OTJICIBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(PUKAIIUN BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHaBJIUBATh MPUYNHHO-CIICICTBEHHBIC CBSI3U MEXKIY U3YYaEeMbIMU SIBJICHUSMU,

CTPOHUTH JIOTHYECKHE PACCY)KICHUS (MHAYKTUBHBIC, JIEIyKTUBHBIC, IO AHAJIOTHH), BBISIBISTH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PacCCMAaTPUBAEMBIX SIBJICHHSIX, (OPMYJIMPOBATH BBIBOIABI M
3aKITFOYCHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUSA, UCIOJIb3YeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJCIIBHBIC NPEICTABICHUS — XMMHYECKHH 3HAaK (CHMBOJ) AJIEMEHTa, XUMHUYECKas
dbopmMyna, ypaBHEHHE XUMUYECKON PEaKIIUU — IPU PEIICHUN Y4eOHBIX MO3HABATENBHBIX U MPAKTUYECKUX
3a/1ay, TPUMEHATh Ha3BaHHBIC MOJICIbHBIC TMPEJACTABICHUS JUIS BBISABICHHUS XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEUIECTB M XUMUYECKUX PEAKIIH.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeliCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYUHOTO MO3HAHMS BEIIECTB U XUMUUYECKUX PEAKIUH;

(dbopMynUpOBaTh IENU U 33/a4ll UCCIIEOBAaHUS, UCIOIh30BaTh MOCTABIEHHBIE U CAMOCTOSITEIHFHO
chopMynupOBaHHBIE BOMPOCH B KayecTBE HMHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (POPMUPOBAHHS
TUIOTE3bI IO TPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKJICHUH;

BIIJIETh  HaBBIKAMU  CaMOCTOSITENILHOTO  TUIAHUPOBAaHUS U TPOBEACHUS  YUEHHUUYECKHX
OKCMIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHUS HAONIOAaTh 3a XOJOM TMPOIecca, CaMOCTOSATEIHHO
MIPOTHO3UPOBATH €T0 Pe3yNbTaT, GOPMYIUPOBATh 0OOOIIEHUS U BBIBOJBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yIbTAaTOB HCCIEAOBAHMS, COCTABIIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON paboTe;



npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIIEAOBATEILCKOM M MPOEKTHOH AEATENbHOCTH, TMPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IOMCKY METOJIOB PpEIIEHHs MPaKTUYEeCKUX 3a/ad,
IIPUMEHEHUIO PA3JIMYHBIX METOIOB IIO3HAHMS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B pa3IMYHBIX HMCTOYHUKAX HH(pOpManuu (HaydHO-TIOMYNSApHAs JHUTEpaTypa
XHMHUYECKOTO COJIEpXKaHUA, CIpaBOYHBIE TIOCOOUS, pecypchl MHTEpHEeTa), aHATU3UPOBaTh HH()OPMAIIHIO
pa3aMYHbIX BUJOB M (QOpPM NpPEICTaBICHMs, KPUTHUECKH OLIEHUBATh €€ JOCTOBEPHOCTb U
HEIPOTUBOPEUNBOCTD;

(dbopMynHpoOBaTh 3aMpoOChl U MPUMEHATH PA3IUYHBIE METOABI MPH TMOMCKEe U 0TOOpe MHpopMaImH,
HEOO0XOAMMOM ISl BBITIOJTHEHHS yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HWCHOJB30BaHUS WH(MOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMANIbHYIO (GOpMY IpEJICTaBICHUsS HHPOPMAIUH (CXeMbl, TpaduKH,
JarpamMMmsl, TaOJIUIBI, PUCYHKH U IPYTHE);

MCI0JIb30BAaTh HAYYHBIM S3bIK B KayecTBE CPEJACTBA IMpH paboTe ¢ XUMUYECKOW HH(OpMalMein:
MPUMEHATh MEXIpeaMeTHble (pU3MUeckue W MaTeMaTU4ecKHe) 3HaKM U CHMBOJBL, (OPMYIIbI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30BhIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

3a/laBaTh BOIPOCHl IO CYIIECTBY OOCYXIaeMOW TeMbl B XOJie AMajIora W/WiIW JAUCKYCCHH,
BBICKa3bIBAaTh HJIeH, (POPMYIHpOBATH CBOM MPEIOKEHHUS OTHOCUTENIBHO BBINIOJHEHUS MpPelI0OKEHHON
3a/1auu;

BBICTYNaTh C MpEe3CeHTalMell pe3y/lbTaTOB II03HABATEIIbHOM JIE€ATENbHOCTH, TOJIYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMHU IIPU BBINOJHEHUM XHMHUYECKOTO SKCIEPHUMEHTA,
IIPAKTUYECKON pabOThI IO MCCIIEJOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaIu3alMi yueOHOTO IIPOEeKTa
1 (OpMyIMPOBATh BBIBOJBI 10 PE3yabTaTaM MPOBEAEHHBIX UCCIEOBAHNIN MYTEM COTTIACOBAHUS MO3ULIUI
B X0JI¢ 0OCYXJICHUSI 1 0OMEHA MHEHHUSIMH.

OniaieHNe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

CaMOCTOSTEJIBHO TUIAHUPOBATh M OCYLIECTBIATh CBOIO MIO3HABATEIBHYIO JEATENBHOCTb, ONPENeIss
e€ LenM W 3aJayd, KOHTPOJUpPOBaTb U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh IpelaraeMblii
QITOPUTM JEMCTBUH NpU BBINOJIHEHUH Y4EeOHBIX M HCCIENOBAaTENbCKMX 3ajiad, BbIOMpaTh HauboJee
3pPeKTUBHBIN CcIIOCOO MX pelIeHHs C Y4ETOM IOJyYEeHUs HOBBIX 3HAHUN O BEIIECTBAX M XUMHUYECKUX
peaKuusx;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckas XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh IPEJACTABIEHUM O XHUMHUYECKOM COCTaBIIAIOLICH eCTeCTBEHHO-HAy4HOM
KapTUHBI MUPA, POJIM XMUMHUHU B NMO3HAHUU SBJIECHUN MPHUPOJIbI, B POPMUPOBAHUH MBIIUIEHHUS U KYJIbTYphI
JUYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOMN Ui pELICHHs IMPaKTHMYECKHX 3a7ady M
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MIPUPOTHON CpEe;

BIIQJICHHE CHUCTEMOM XUMHUYECKMX 3HAHHWH, KOTOpas BKIJIIOYAET: OCHOBOIOJATarolIUe MOHSITHS
(XMMMUYECKHI ~ 2JIeMEHT, aToM, DJEeKTpOHHas o00OJOYKa aroMa, MOJEKYla, BaJEHTHOCTb,
ANIEKTPOOTPHUIATEIBHOCTh, XUMUYECKasi CBSA3b, CTPYKTYpHas (Gopmyna (pa3BépHyTass M COKpalléHHas),
MOJIb, MOJISIpHAsi Macca, MOJIIPHBIM 00BEM, YIIepoAHBIM cKeneT, (pyHKIMOHAlbHAS TpyIma, paaukal,
U30MEpHsl, U30MEPBI, TOMOJIOTUUECKUN PsiA, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOJ U a30TCOAEpXKallne
COEJIMHEHUS, MOHOMED, IOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUU U
3aKOHBI (TEOpHsl CTpPOEHMS OpraHuueckux BemecTB A. M. bymiepoBa, 3aKOH COXpaHEHMsI MacChbl



BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI $A3BIK XMMHMH; MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIUE B
OCHOBE TIOHMMAaHUSI PUIMHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBICHUN, (PAKTOJIOTUYECKIE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJyYEHUH U OE30MaCHOM HCIIOJIb30BAaHMH BAKHEHIIUX OPraHUYECKHX BEIIECTB B
OBITY M IPAKTUYECKON JAEATEIbHOCTH YEIOBEKA,;

c(OPMHUPOBAHHOCTh YMEHUUN BBISBIATh XapaKTEpPHBbIC MPU3HAKHA IMOHSATHH, YCTaHABIMBATH HX
B3aUMOCBS3b, MHCIIOJIb30BaTh COOTBETCTBYIOLIME MOHSTHUS NPU OINHUCAHUU COCTaBa, CTPOCHUS W
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHU;

cOPMHUPOBAHHOCTh YMEHHMH HCIOJb30BATh XUMHUYECKYI0 CHMBOJIAKY [UIA COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEéHHOW) (OpMynT OpPraHWYEeCKHX BEIIECTB M
YpaBHEHUH XUMHYECKUX pEaKLMH, H3rOTaBIMBAaTh MOJEIN MOJIEKYJ] OpPraHMYECKHUX BEIIECTB IS
WUTIOCTPAIMKM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHHUS;

c(OpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHNYECKUX BEIECTB
10 UX COCTaBY U CTPOCHHUIO K OIpeeIEHHOMY KIIacCy/Tpylie COeAMHEHUN (YrieBo10poabl, KUCIOPOI U
a30TCOJIEpKAIINE COEIMHEHUS, BBICOKOMOJIEKYJSIPHBIE COEAUHEHMs), JaBaTb MM Ha3BaHUS IO
cucremarnueckorr HomeHknarype (IUPAC), a Takke NPUBOIUTH TPUBUAIBHBIC HAa3BaHHS OTICIHHBIX
OpraHMYeCKHUX BEIIeCTB (ITWJIEH, TMPOINWJIEH, AaleTUJeH, JTUJICHTJIUKOJb, TJIMLEPUH, (EHO,
dbopmanpaeruy, aneraibAeruj, MypaBbUHAs KHCIOTa, YKCyCHas KHCIIOTa, OJIEMHOBas KHCIOTAa,
CTeapuHOBAas KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJT0103a, TIIMIUH);

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIATh BUJIBI XUMHYECKOW CBSI3M B OPTaHUYECKUX COCTUHEHUSIX
(omHApHBIE U KpaTHbBIE);

c(OpPMUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHUSI OPraHMYECKUX BEUIECTB A.
M. ByrnepoBa nnsi oOBSCHEHHsS] 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa M CTPOEHUS;, 3aKOH
COXPaHEHHUSI MacChl BELIECTB;

cOpMHUPOBAHHOCTh YMEHHMM XapaKTepH30BaTh COCTaB, CTpPOEHHE, (PU3UYECKHUE M XUMHUYECKUE
CBOMCTBa TUIUYHBIX MPEJCTABUTENEH pa3InYHbIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STHJIEH,
MPOMIWICH, aneTuieH, OyramueH-1,3, metunOyramueH-1,3, OEH30/, METAHOJ, ATAHOJ, ATUJICHTIUKOJb,
[NIALEPUH, (EeHOJ, aleTalbIeruja, MypaBbUHAs W YKCYCHash KHCIOTBHI, TJIFOKO3a, Kpaxmal, LeJUIIoN03a,
aMUHOYKCYCHasl KHUCJIOTAa), WUIIOCTPUPOBATh T'E€HETHUYECKYIO0 CBSA3b MEXAY HHUMH ypaBHEHUSIMU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMH C CMOJb30BAaHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BAaTh HCTOUHUKU YIIEBOJOPOTHOIO ChIpbs (HE(PTBH,
NPUPOAHBIN Ta3, Yrojb), CHOCOObl HMX TMepepadOTKM M TMPAKTUYECKOE MPHUMEHEHUE MPOIYKTOB
nepepaboTKH;

cOpPMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHHUS IO XUMHYECKUM YpaBHEHHUSM (Macchl,
00b€Ma, KOJMYecTBa HMCXOJHOTO BELIECTBA WJIM MPOJYKTa PEaKLUHUU IO HM3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MPOJYKTOB PEAKIIH);

cOpMUPOBAHHOCTh YMEHUU BIAETh CUCTEMOW 3HAHHK 00 OCHOBHBIX METOJaX Hay4dHOTO
MO3HAHUS, MCIOJIb3YEMBbIX B XUMHUU TPU U3YUYEHUHU BEIIECTB U XUMHUYECKHX SBJICHHU (HaOmofeHue,
U3MEpeHue, HKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHUCTEMHBbIE XUMHUYECKHE 3HAHUSA IS
MPUHATHAS PELIEHUA B KOHKPETHBIX JKM3HEHHBIX CHUTYyallMaX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUHN COOMIOJaTh MpaBuia MOJB30BAHUS XHMUYECKOM TMOCYIOM H
nabopaTopHbIM 00OpyIOBaHWEM, a TaKXke MpaBuia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHH MIIAHUPOBATH U BBIMOJIHATH XUMHUECKUN SKCITEPUMEHT (TIpEeBpaIICHUS
OpPraHMYECKUX BELIECTB MPU HArpeBaHUU, MOJyYCHHE 3TUJIEHA U U3YyYEHUE €ro CBOMCTB, KAUYECTBEHHbIE
peaKuu OpraHNvYecKUX BEIIECTB, JeHaTypalusi OelIKOB MPH HarpeBaHUM, IIBETHBIC PEAKIUU OCENKOB) B
COOTBETCTBUU C MPaBUJIAMHU TEXHHUKH O€30MacCHOCTH MPHU OOpPAIEHUH C BEIIeCTBAMU M JabOpaTOPHBIM
o0opynoBaHuEeM, MPEACTABIATh PE3y/IbTaThl XUMHUYECKOTO IKCIEpUMEHTa B (opMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIUii U (OPMYIHUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YyJIbTATOB;

chOpPMHUPOBAHHOCTh ~ YMEHHUHM  KPUTHYECKA aHAJU3UPOBATh XUMUYECKYyI0  HH(OpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB (CpeCTBa MaccoBOM nH(popMaIuu, IHTEpHET U IPYTHX);



c(hOPMHUPOBAHHOCTh YMEHHI COOIOIATh MPaBUIa YKOJIOTHYECKH IEIecO00pa3HOro MOBEACHUS B
OBITY U TPYIOBOW JEATEIHHOCTH B LEISAX COXPAHEHHS CBOETO 3JI0POBBS U OKPYKAIOIICH MPUPOTHON
CpCabl, OCO3HABATL OIACHOCTH BO3H€ﬁCTBHH Ha JKHUBBIC OpPTraHHU3MBbI OHpeI[eJIéHHBIX OpPraHUYCCKUX
BELIECTB, NOHMMAas cMmblcn mnokazatens [I/JIK, mnosicHATh Ha mnpumepax crnocoObl YMEHBIIEHUS U
IIPEAOTBPALLEHUS UX BPEIHOIO BO3ACHCTBUS HA OpPraHU3M YEJI0BEKA;

JJIA 06yqa101111/1xcs{ C OI'paHUYCHHBIMHA BO3MOXHOCTAMHU 3J0POBbLA: YMCHUC IMPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX MCTOJaX IMO3HAHUSA BCUICCTB U XUMHUUYCCKUX ﬂBJ’ICHI/II\/JI;

JUISL CIETBIX W CIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh PElIbEPHO-TOUCHUHYIO
cucremy obo3HaueHwuit JI. bpaiins i 3anucu XuMudecKkux Gopmy.

11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OO0Ias 1 HeopraHudeckast XuMHUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUN: O XUMHUYECKOW COCTaBIIAIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUH B MMO3HAHUH SIBJICHUMA MPUPOJIBI, B (POPMUPOBAHUHN MBIIIUICHUS U KYJIbTYPbI
TUYHOCTH, €€ (DYHKIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOW IS pEIICHUsS NPAKTUYECKUX 3a1ad u
9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 370POBBIO M MPUPOIHOM Cpelie;

BJIAJICHUE CHCTEMOM XWMHWYECKMX 3HAHWH, KOTOpas BKJIIOYAET: OCHOBOIOJATaroOllUe MOHSATHS
(XMMHYECKHUI 2JIEMEHT, aTOM, U30TOII, S-, P-, O- AIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb,
MOJISIDHBIM O00BEM, BAJICHTHOCTbH, SJIEKTPOOTPHUIIATEIIHHOCTh, CTENEHb OKHCJICHHUS, XUMUYECKas CBS3b
(koBasileHTHAsI, MOHHAs, METAJUTMYECKasi, BOJAOPOJHAS), KPUCTALINYECKAs PEmETKa, THUIBI XUMHUUYECKHX
peaKkuuii, pacTBOp, IJIEKTPOJMUTHI, HEIIEKTPOJHUTHI, SJICKTPOJUTHYECKAs IUCCOLMALNS, OKHCIHUTEINb,
BOCCTAHOBUTEIb, CKOPOCTh XUMHYECKOHN pEaKINK, XUMUIECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPUs
AIEKTPOJIUTUYECKOHN Jucconnauy, nepuoanueckui 3akon . 1. MenaeneeBa, 3aKOH COXpaHEHUSI MAaCChI
BEIIECTB, 3aKOH COXPAaHEHUS M IMPEBPAILIEHHS SHEPTUU MPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN A3BIK XHWMHHM, MHPOBO33PEHUECKHE 3HAHUSA, JIEKAIIME B OCHOBE MOHMMAHMS
MPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SIBICHUH, (DAaKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX, COCTABE,
MOJIyueHUH U OE30MacHOM HCIIOJIb30BAaHMM BaKHEMIIMX HEOPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA;

cOpMUPOBAHHOCTh YMEHUHN BBIABIATH XapaKTE€pHbIE NPU3HAKU IOHATUHN, YCTaHABIMBATh UX
B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS NPU ONMCAHUU HEOPTAaHMYECKUX BEIECTB U MX
MpEeBpAIlCHU;

cOpPMUPOBAHHOCTh YMEHUHN HCHOJB30BATh XMMHUYECKYIO CHMBOJHKY Ui COCTaBJiIeHHS (opMys
BEIIECTB M YpPaBHCHMM XUMHUYECKHUX peakmui, cucrematudeckyro HomeHkiaatypy (IUPAC) wu
TpUBUAIbHBIC Ha3BAaHUS OTACIbHBIX HEOPTAaHWYECKUX BEIIECTB (yrapHbId ras, yrileKHCIblid ra3, aMMHaK,
raméHas U3BecTb, HeraméHasi U3BeCTh, IUTHEBAS CO/IA, TUPUT U JIPYTHE);

cOpPMUPOBAHHOCTh YMEHHH OMPENENATh BAJICHTHOCTb U CTENEHb OKHCICHUS XUMUYECKHX
JJIEMEHTOB B COCOUHEHHSIX Pa3UYHOTO COCTaBa, BUJ XUMHUYECKON CBsA3M (KOBAJIEHTHAs, WOHHAasi,
MeTaJTn4yecKasi, BOJIOPOIHAS) B COCAUHEHUSAX, TUIl KPUCTAITUYECKON PEIIETKH KOHKPETHOTO BEIIEeCTBa
(aToMHasi, MOIEKyNsipHAs, WOHHAs, MeETAJNIMYecKas), XapakTep cpelsl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUM;

chOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATh MPHHAUICKHOCTh HEOPTaHWYECKUX BEIIECTB MO HUX
COCTaBY K OMpeAeNEHHOMY KIAcCy/Tpylme COeAWHEHUN (IMPOCThI€ BEIIECTBA — METAIIBl U HEMETAalIbI,
OKCHJIbI, OCHOBaHHMsI, KUCTIOTHI, aM(POTEPHBIE TUPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUH pPacKpbIBaTh CMBICT mepuoandeckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTENBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

chOpPMUPOBAHHOCTh YMEHHUN XapaKTepU30BaTh OJIEKTPOHHOE CTPOEHHE aTOMOB XHMHUYECKHX
anemeHToB 1—4 mepuonoB Ilepmoanueckoit cucrembl xumuueckux snemeHToB JI. M. Menneneena,
UCTIONB3ysl TOHATHS «S-, P-, O-2JIEKTPOHHBIE OPOUTAINY, «IHEPIETUYCCKHE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHUS! CBOMCTB XMUMHUYECKHMX D3JIEMEHTOB M HX COEJIMHEHHUM IO Nepuojam u
rpymnmnam [lepuoanueckoit cucremsl xuMuieckux 3neMenToB 1. 1. Menneneesa;



c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh (OMHUCHIBATh) OOIIHME XHMHUYECKHE CBOICTBA
HEOPraHUYECKUX BEIIECTB PA3JMYHBIX KJIACCOB, MOATBEP)KAATh CYIIECTBOBAaHME TI€HETHUYECKON CBSI3U
MEXJY HEOPraHM4YEeCKMMM BEUIECTBAMHM C IIOMOIIBIO YpPaBHEHUH COOTBETCTBYIOUIMX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCH(PULIMPOBATH XUMUYECKUE PEAKIIMH TI0 Pa3IMYHBIM MPU3HAKAM
(ducity W COCTaBy pearupyroulux BEHIECTB, TEIIOBOMY 3G (EeKTy peakiuy, H3MEHEHUIO CTETeHeH
OKHUCJICHUS JIEMEHTOB, 00pPaTUMOCTH PEaKIIUU, Y4aCTHUIO KaTaau3aTopa);

c(OPMHUPOBAHHOCTh YMEHHUI COCTaBIATh YPaBHEHUs PEAKIMHA pa3IMYHBIX THUIIOB, IOJIHBIE W
COKpAaILEHHbIE YPaBHEHUS pEaKLUi MOHHOIO OOMEHA, YUYWUTBIBAsl YCJIOBMSI, IIPU KOTOPBIX ATH PEAKIUU
UIYT 10 KOHIIa;

c(OPMHUPOBAHHOCTh YMEHHH TPOBOAMTH PEAKUWH, TMOATBEPKIAIONINE KAaueCTBEHHBIH COCTaB
Pa3IMYHbIX HEOPraHMYECKHUX BEIIECTB, PACIO3HABATh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIHE B
BOJIHBIX PaCTBOpPaX HEOPraHMYECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUIN PacKpbIBaTh CYIIHOCTbh OKHCIUTEILHO-BOCCTAHOBUTENIBHBIX PEaKIUil
MIOCPEJCTBOM COCTABJICHUS AJIEKTPOHHOI0 OajlaHCa STUX PEeaKIHii;

c(OPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHUMOCTh CKOPOCTHM XHMMHUYECKOM peakiuu OT
pa3aMuHbIX (AKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHSI B 3aBUCHMOCTH OT BHEIIHETO
BozneiicTBus (npunnun Jle Hlatense);

cOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XUMHUYECKHE IPOLECCHl, JEeKalllie B OCHOBE
MIPOMBIIIIJIEHHOTO MOJYY€HHUsI CEPHOM KUCIOThI, aMMHUaKa, a Takke c(pOpMHPOBAHHOCTh IMPEACTAaBICHUM
00 00X HAyYHBIX MPUHIUIIAX U IKOJIOTUYECKHX MPOOIeMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUI MPOBOIUTH BHIYMCIECHUS C UCTIOIb30BAaHUEM MOHSATHS «MaccoBasi J0JIs
BEII[ECTBA B PACTBOPE», 0OBEMHBIX OTHOLIEHHUM I'a30B MIPU XUMUYECKUX PEAKIIUIX, MacChl BEIIECTBA WIIH
00BpéMa razoB MO M3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce WM O0bEMY OJHOTO M3 YYaCTBYIOIIMX B
peaKuu BEIIECTB, TEIUIOBOTO 3(PQeKTa peakirud Ha OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEILECTB,
MIPEBPALLEHUS U COXPAaHEHUs SHEPTUU;

chOpMUPOBAHHOCTh YMEHUW COOIMIOAATh TIpaBWjIa TOJIB30BAHUS XHMHUYECKOW TMOCYIOH W
a00OpaTOpPHBIM O0OpPYIOBAaHWEM, a TakKXKe TpaBHJIa OOpalleHHWs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHI IJIAHUPOBATH U BBHIMOJIHATh XUMUYECKHI SKCIIEPUMEHT (pa3iokKeHHe
MepoKCcHIa BOJOPOJAa B MPUCYTCTBUU KaTajau3aTopa, OIpENEeNeHHE Cpellbl pPacTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAJIHLHOTO WHAMKATOpA, BIUSHHE DPA3JIUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOM
peaxkiuu, peakiiui HOHHOTO 0OMEeHa, KaYeCTBEHHbIE PeaKlUU Ha Cyiab(aT-, KapOoHAT- U XJIOPU/I-aHUOHBI,
Ha KaTMOH aMMOHHS, pElICHHE IKCIEPUMEHTANbHBIX 3ajad 1o TtemMam «Mertamis» u «Hemeramiby) B
COOTBETCTBUU C MpPaBUJIAMU TEXHMKH O€30MaCHOCTH MpU OOpalleHHH C BELIECTBAMHU M J1a0OpATOPHBIM
o0opynoBaHuEM, MPEACTABIATh PE3y/bTaThl XMMHUYECKOTO IKCIEpUMEHTa B (opMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakiuii U GOpMyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTAaTOB;

chOpPMUPOBAHHOCTh ~ YMEHHUW  KPUTHYECKH  aHATU3UPOBATh XHMHUYECKYH) HHMOpMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CPECTBA MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U apyrux);

cOpMUPOBAHHOCTh YMEHHI COOIOJATh MpaBUiIa SKOJOTHUYECKU 1eIeco00pa3HOro MOBEACHUS B
OBITY U TPYIOBOM AEATENHHOCTH B LIETSX COXPAHEHHUS CBOETrO 3/J0POBbS U OKPYXKAIOIICH MPUPOTHOM
Cpelbl, 0OCO3HABATh ONACHOCTHb BO3JCHCTBHS HA JKUBBIE OPraHU3MBbl ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicnn mokazatens ITJIK, mosicHATP Ha mnpumepax crnocoObl YMEHBIIEHUS W NPEAOTBPALICHUS HX
BPEAHOIO BO3JEMCTBUSA HA OPraHU3M YEJIOBEKA;

U1 00YJarOIUXCsl ¢ OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS: YMEHHE NPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [TO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHUN;

UL CJENbIX W ClAa0OBUIAMIMX OOYYaIOUIUXCSA: YMEHHME MHCIOJIb30BaTh pelbe(HO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiins nis 3anucu Xumuueckux Gopmyi.
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