MVYHULIUITAJIBHOE BIO/DKETHOE OBILIEOBPA3OBATEJIBHOE VUPEXIEHUE
CPEJHAA OBIIEOBPA3OBATEJIBHASA HIKOJIA Ne 49 r. TOMCKA
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PABOYASA ITPOI'PAMMA

yueOHOro npeamera « XuMHs»
s ooygaromuxcs 10-11 kimaccos

(0a30BBIN YPOBEHBD)

Tomck 2024



HNOACHUTEJBHASA 3AITUCKA
Pabouas mporpamma no «Xumuu 10 - 11 kiacc» cocraBiieHa B COOTBETCTBUH CO CIEAYIOUTUMU
JTOKYMEHTaMU:

1. ®enepanbHblil 3ak0H 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit
denepanun».
2. [Tpuka3z Munnpocsenienust Poccuu «O06 yTBepKaeHIH GeneparbHOTO

rOCyIapCTBEHHOTO 00pa30BaTeNBLHOTO CTaHapTa cpeaHero obiiero odpasoBanus» ot 17 mas 2012
r. Ne 413 (B pen. [Ipukaza Munnpocemenust Poccun ot 12.08.2022 Ne 732)

3. [Ipuka3z Munnpocseunienust Poccuu ot 23.11.2022 Ne 1014 «O0 yTBepk1eHUU
¢benepanpHO 06pa30BaTEIBHOI IPOrPaMMBI CPETHETO 0OIIETO 00PA30BAHUSY.
4. ITocranoBnenue I'1aBHOTO rocyAapCTBEHHOTO CAHUTAPHOIO Bpaya Poccuiickoin

@eneparmn ot 28.09.2020 Ne 28 «OO6 yrBepkaenun canutapabix mpasun CIT 2.4.3648-20
«CaHUTapHO-3MHUIEMHOJIOTHUECKIEe TPeOOBaHUS K OPraHM3alUsM BOCIUTAHHUA W OOYYEHHUs, OTIbIXa U
03710poBJIeHUs AeTeil 1 MoJoaexkn» (Bmecte ¢ «CII 2.4.3648-20. CanutapHbie paBuia...»).

o. [TocranoBnenue I'maBHOTO rocyAapCTBEHHOTO CaHUTapHOIO Bpada Poccuiickon

Oenepaunu ot 28 sHBapsa 2021 r. Ne 2 «O06 yTBepxkaeHUN caHUTapHBIX npaBui U HopM CanlluH
1.2.3685-21 «'murueHnyeckne HOPMATHBBI W TpeOOBaHHMA K OOECIEUeHHIO O€30MacHOCTH W (WIJIH)
0€3BpeTHOCTH /IS YesioBeKa (haKTOPOB CPeIbl OOUTaAHUS».

1. [Tonoxenue o padoueit nporpamme MBOY COIII Ne49 r. Tomcka.

2. VYueOusiit mman MBOY COII Ne49 r. Tomcka.

3. Kanennapusriit yue6usiit rpaduk MBOY COI No49 1. Tomcka 2023 -2024 y4eOHbIN
roJI.

[IporpaMma mo XMMHHM Ha YpOBHE cpeaHero o0miero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
®denepabHOro 3akoHa OT 29.12.2012 No 273-®3 «O6 obpazoBanmm B Poccuiickoit dexpeparumy,
TpeOOBaHUN K pe3yiabTaTaM OCBOEHHUs (efepanbHOM 00pazoBaTeIbHON MPOrpaMMbl CPEAHETO OOILEro
oo6pazoBanust (DOOIl COO), mpencraBieHHbIX B DenepalbHOM TOCYAapCTBEHHOM O00pa30BaTEIHbHOM
craagapre COO, ¢ yuérom Konneniuu npenogaBanusi yaeOHOTO TIpeaMeTa « XUMHUsD» B 00pa30BaTEIbHBIX
opranuzamusax Poccuiickoit deneparuu, peam3ylOmMUX OCHOBHBIE 00pa30BaTEIbHBIE NMPOTPAMMEBI, U
OCHOBHBIX T0JIOKeHHUI «CTpaTeruu pa3Buths Bocnutanus B Poccuiickoit @enepanuu Ha nepuo 1o 2025
roaa» (Pacnopspxkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3pabOTKe HporpaMMbl MO XMMHH, K ONpPEIENCHHI0 oOuieill cTparteruu
oOyueHus, BOCOUTAHUS U PA3BUTUA 00YYAIOIIUXCS CpelICTBAaMU yueOHOro npeamera «Xumus» st 10-11
KJIaccOB Ha ©0a30BOM ypOBHE COCTaBWIM KOHIeNTyaidbHble mojoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€Jei, COoAepKaHUs, pe3yJbTaToB oOyueHuss U TpeOOBaHUNH K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pazoBaHUE, IMOJIy4aeMO€ BBIMYCKHUKaMH 00I1e00pa3oBaTebHON OpraHu3aiu,
SIBJIIETCS HEOTHEMIJIEMO YacThio WX 00pazoBaHHOCTU. OHO CIYKHUT 3aBEPIIAIOIINM ITAlOM peaTu3aliu
Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOYEBBIX I[EHHOCTEH, MPUCYIIMX IEIOCTHOM cucteme
XMUMHUYECKOTO 00pa3oBaHus. DTHU LIEHHOCTU KacaroTCs TMO3HAHMS 3aKOHOB HPHUPOJBI, (POPMHPOBAHUS
MHPOBO33pEHUS U OOLIEH KyIbTYphl YEOBEKA, a TAaKKe AKOJOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO U IPUPOAHOM cperie. Peannzyercs xumuyeckoe 00pazoBaHue 00YJaIOIIUXCS HA YPOBHE
cpenHero o0rmiero o6pa3oBaHusl CpeACTBAMH yueOHOTO MpeaMeTa «XUMHUSD, COACpKAHUE U TIOCTPOSHUE
KOTOpPOTO OIpeAeTeHbl B MporpamMme MO XUMHUH ¢ Y4€TOM crenuuKd HAyKH XUMUHU, €€ 3HAYCHHs B
MO3HAHUU TPUPOJBI U B MaTepHaIbHON )KM3HU OOIIECTBA, a TaKXkKe ¢ y4ETOM OOIIUX Lielel U MPUHIIUIIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHME CHUCTEMBI cpeHero obimero obOpasoBanusi B Poccuiickoii
denepanuu.

XUMHS Kak D3JEMEHT CHCTEMBbl ECTECTBEHHBIX HayK HrpaeT ocoOyi0 pojb B COBPEMEHHOMH
MBUIIU3AIlMK, B CO3JaHMHM HOBOM 0a3bl MarepuanbHOW KyabTyphl. OHAa BHOCHUT CBOMl BKIaa B
(dbopMuUpOBaHHE PAIMOHAIBHOTO HAYYHOTO MBIIUIEHUS, B CO3[JaHHME ILIEJIOCTHOIO MpPEICTaBIEHUS 00
OKpYXKarollleM MHUpEe Kak O eIMHCTBE MPUPOIBI M YeloBeKa, KOTopoe GOopMHUpYEeTCs B XMMHU Ha OCHOBE
MOHMMAaHUS BELIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MHUpPa, OCO3HAHHS B3aUMOCBS3M MEXKY CTPOCHHEM
BEIIECTB, X CBOMCTBAMU M BO3ZMOKHBIMU OOJIACTSIMU MTPUMEHEHMUS.

TecHo B3aMMOJEHUCTBYS C APYTUMH €CTECTBEHHBIMU HayKaMH, XMMHsI CTajla HEOThEMJIEMOI YacThIO
MHUPOBOM KYyJIbTYpbl, HECOOXOIUMBIM YCIOBHEM YCHELIHOTO TPyAa M KU3HU Ka)XJ0ro 4jieHa OOIIecTBa.
CoBpemeHHass XMMHsI KaK HayKa CO3MJaTellbHas, KaKk Hayka BBICOKMX TEXHOJIOTHUH HallpaBjieHa Ha
pelieHre TI00aNbHBIX MPOOJIeM YCTOWYMBOTO pPa3BUTHS YENOBEUYECTBA - CBHIPHEBOM, SHEPreTHUYECKOH,



MUIIEBOM, YIKOJIOTUIECKOW 0€30TTaCHOCTH M OXPAHBI 3/I0POBBSL.

B cooTBeTcTBUH C OOIIMMHU LEISMU U TMPHUHIUIIAMHU CPEIHEro oOIero oOpa3oBaHus COJCpIKAHUE
npenmera «Xumus» (10-11 kmaccsl, 6a30BbIH ypOBEHb U3yUEHUS) OPUEHTUPOBAHO TIPEUMYIIIECTBEHHO Ha
OOIEKYIBTYPHYIO TOATOTOBKY OOYYaIOIIUXCS, HEOOXOAUMYIO MM il BBIPAOOTKA MHUPOBO33PEHUECKUX
OPUEHTHUPOB, YCIEIIHOTO BKJIIOYCHHS B KU3Hb COIMYMa, MPOJOJDKCHHS OOpa30BaHUS B PA3IAYHBIX
00JacTsX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUCH.

CocraBigionuMu npeaMera «XuMus» SBISIOTCS 0a30Bble Kypchl - «OpraHuyeckas XUMHS» U
«OO01mast © HeopraHU4ecKass XMMUsD», OCHOBHBIM KOMIIOHEHTOM COJICP>KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI
0a30BOIf HAYKH: CUCTEMa 3HAHHH 10 HEOPTraHMYECKON XUMUH (C BKIFOUYCHUEM 3HAHUN U3 OOIICH XUMHUH) U
OopraHuyeckod XxuMuu. @opMupoBaHue JAHHON CUCTEMbI 3HAaHUM IIPU U3YUYEHUHU NpeAMETa 00eCcIIeunBaeT
BO3MOKHOCTh PAacCMOTPEHHUS BCEr0 MHOTooOpa3us BEIECTB Ha OCHOBE OOIIMX MOHSTHH, 3aKOHOB U
TEOPUH XUMHH.

Crpykrypa coaepxaHus KypcoB - «Opranudeckass xumMus» u «O0mas u HeopraHudecKass XUuMUsDy
chopMupoBaHa B TPOrpaMMe MO XHUMHU Ha OCHOBE CHCTEMHOIO IMOJX0Ja K H3YYEHHIO0 Yy4eOHOro
Marepuaia W OOYCJIOBJIEHAa HCTOPHUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUM Ha OMPEIeIEHHBIX
TEOPETHYECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOW XMMHUHU BEIIECTBA PacCMAaTPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPUH CTPOCHUS OPTaHMYECKHX COCIUHEHUH, a TaK)Ke Ha YPOBHE CTEPEOXUMHYECKUX U
AJIIEKTPOHHBIX MPECTABICHUN O CTpOeHUH BenlecTB. CBeleHns 00 N3y4aeMbIX B Kypce BEIIECTBAX IAIOTCS
B Pa3BUTHH - OT YIJEBOJOPOJOB JI0 CJIOXHBIX OMOJIOTHYECKHM AaKTUBHBIX coeAuHeHuil. B kypce
OpPraHUYECKON XUMHUHU TIOJTy4atoT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus
MEepBOHAYAIBHBIC TPEACTABICHUS O XUMHUYECKON CBS3HM, KIAaCCH(MUKAIMOHHBIX TMpPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOWCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEaKIIUH.

[To HOBBIM yTJIOM 3peHUS B IpeaMeTe « XUMUs» 6a30BOT0 YPOBHS pacCMaTpUBACTCA U3YUCHHBIN HA
YpPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs TEOPETHUYECKUN MaTepHasl M (PAKTOJOTHYECKUE CBEACHHS O
BEIIECTBAaX W XMUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHWYecKas XUMUSD)
oOyyarouuMcsi TPeIOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HA4YeHHE MEPHOJUYECKOr0 3aKOHa C
00LIETEOPETUYECKUX U METOJOJIOTMUECKHX MO3HUILINHN, TTy0Ke MOHITh UCTOPHUYECKOE U3MEHEHHE QYHKIUI
ATOTO 3aKOHA - OT 0000MIaroIIel 10 OOBSICHAIONMIEH U TTPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMI O BaXKHEHMIIUMX BEIIECTBAaX, HMX COCTAaBE, CTPOEHUM, CBOMCTBaX H
MIPUMEHEHUH, a4 TaKXe€ O XUMHUYECKUX PEAKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX NPOTEKAHMS
nonosHsieTest B Kypcax 10 u 11 kmaccoB aneMeHTaMu coaep KaHusl, UMEIOIIMMH KYJbTYPOJIOTHUYECKAN U
MPUKIATHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHHMMAHHUIO B3aUMOCBSI3U XHMHH C JAPYTUMU
HayKaMH, pacKpbIBAIOT €€ poJib B II03HABAaTEIbHOM M MPAKTHUYECKOW JEATEIbHOCTU YEJIOBEKa,
CHOCOOCTBYIOT BOCHHTAHHIO YBa)KEHHUS K IpPOIECCY TBOpYECTBA B OONACTH TEOPUM U MPAKTUUECKUX
MPUIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY OPUEHTHPOBATHCS B OOIIIECTBEHHO M JINYHOCTHO 3HAYUMBIX
npo0ieMax, CBSI3aHHBIX C XHMHUEH, KPUTUYECKH OCMBICIMBATh HMH(MOPMALMIO U MPUMEHSTh €€ st
MIOIOJIHEHHS 3HAHUM, PEICHUSI UHTEIJIEKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX UCCIIE0BATEIbCKUX 3a1a4. B
LEJIOM COJIep’)KaHue Y4eOHOro mnpeaMera «XHUMHUS» JaHHOTO YpPOBHS HU3YYEHUS OPUEHTHPOBAHO Ha
dbopMupoBaHne y OOYy4aromMXCsi MHUPOBO33PEHYECKOW OCHOBBI JJIsl MOHUMaHUS (UIOCOPCKUX HUIECH,
TaKUX KakK: MaTepuanbHOE EJUHCTBO HEOPraHMYECKOTO W OPraHHMYecKOro Mupa, OOYCIOBICHHOCTh
CBOMCTB BEIIECTB UX COCTABOM U CTPOCHHUEM, MIO3HABAEMOCTh ITPUPOIHBIX SABJICHUM MYTEM 3KCIIEPUMEHTA
U pellIeHus] MPOTHUBOPEUUH MEXIy HOBBIMHU (DaKTaMU U TEOPETUYECKUMU MPEANOCHUIKAMH, OCO3HAHUE
pOJIM XMMHUU B PEUICHUH SKOJOTHMUYECKUX MpoOJeM, a Takke MpolsieM cOepekeHHs] SHEPreTHUeCKUX
PECYPCOB, ChIPbs, CO3/1aHHS HOBBIX TEXHOJIOTUI U MaTepUAJIOB.

B mnnane pemieHus 3aad BOCHHUTAHMS, PAa3BUTHS U COLMANTM3AIUH OOYYArOIIMXCS TPUHSTHIE
MporpaMMoON MO XUMHHM TOAXOAbl K ONPENEICHUI0 COAEpPX aHUA U TIOCTPOCHHS IpeaMeTa
penrycMaTpuBaT (HOpMHUpPOBAHUE YHHBEPCAIBHBIX y4EOHBIX NEHCTBUM, MMEIOMUX 0a30BO€ 3HAUCHUE
JUIS Pa3IMYHBIX BUIOB JIEATEIBHOCTH: PEIICHUs MpoOiieM, MOUCKa, aHalu3a U 00paboTku uH(opMalnu,
HEOOXOMUMBIX JJIsi MPHOOPETEHHUs OMbITa TMPAKTUYECKOW U HUCCIENOBATENbCKON JesTeNbHOCTH,
3aHUMAIOIEN Ba)KHOE MECTO B TIO3HAHUU XUMUHU.

B npakTuke npenojaBaHus XUMHUH KaK Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHusl, Tak U Ha YPOBHE
cpenHero ooémero obpa3zoBaHus, MPU OTPECIICHUN COAEPKATEIHHON XapaKTEPUCTUKHU LeTe H3ydeHHs
IpeaMeTa HampaBlIeHHUEM MePBOCTEIIEHHON 3HAYMMOCTH TPAJAUIIMOHHO MPU3HAETCSI POPMHUPOBAHUE OCHOB
XUMHYECKON HAyKH KaK 00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUUECKOH JeATeIbHOCTH YeTOBEKa
U KaK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTypbl. C METOIUYECKON TOYKM 3PEHUSI TaKOH MOJXOJ K
OTIPENICTICHUIO LIeJIeH U3YUYECHHS TIPEIMETA SBJISICTCS BIIOJHE ONPABJIAHHBIM.



CornacHo NaHHOW TOYKE 3pEHUsS TJIABHBIMH LEISAMHU U3ydeHHUsS Ipeamera «XuMmus» Ha 0a30BOM

ypoBHze (10 -11 ki1.) siBIIsIOTCS:

. (hopMHpOBaHKE CUCTEMBI XUMHUYECKUX 3HAHUH KaK BaKHEHIIeH

COCTaBJIAIONICH €CTECTBEHHO-HAYYHON KapTHUHBI MHpA, B OCHOBE KOTOPOH JIEKaT KIIIOYEBBIC MOHATHS,
(byHIaMEeHTaIbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHUE U TIOHUMAHUE CYIIIHOCTH
JOCTYIHBIX OOO0OIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMJICHHE C UCTOPHUEH MX pa3BUTHA H
CTaHOBJICHUS;

. (dbopMupoBaHHEe U pa3BUTHE NMPEICTABICHUN O HAYYHBIX METOAAX

MMO3HAHUS BEIIECTB M XUMHYCCKUX PEAKIIUH, HEOOXOUMBIX JIJISl IPUOOPETCHHSI YMEHUN OPUEHTHPOBATHCS
B MHpE BEIICCTB U XUMHUYCCKUX SIBJICHHI, UMEIONIIX MECTO B MPUPOJIC, B MPAKTUICCKON U TTOBCETHEBHOM
KU3HH;

. pa3BUTHE YMEHUH U CIOCOOOB NIESATETHLHOCTH, CBA3aHHBIX C HAOIIOICHHEM

U OOBSCHEHHEM XUMHYECKOTO JKCIIEPUMEHTA, COOIOJCHHEM IpaBWiI O€30MacHOro oOpaieHus ¢
BEIIECTBAMH.

Hapsiny ¢ aTuM, conepikarenbHas XapakTepUCTHKA TIeTIeH U 3a/1a4 U3yUeHHsI TPEeIMeTa B IIPOrpaMme
M0 XUMHUH YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHU C HOBBIMH NMPUOPUTETAMH B CHCTEME CPEIHETO
obmrero obpazoBanus. CerofHsi B MPENOJAaBaHUU XUMHUU B OOJBIICH CTENMEHU OTHAETCS MPEINOYTCHUE
MPAKTUYECKOH KOMIIOHEHTE COJIepKaHusg OOydeHHs, OpPUEHTHPOBAHHOW HA TOJTOTOBKY BBIITYCKHHKA
o0mieo0pa3oBaTeIbHOM OpraHu3alliy, BJIAJACIOLIEro HEe Ha0OpoM 3HaHMM, a (QYHKIHOHAIbHOU
I'PaMOTHOCTBIO, TO €CTh CIIOCOOaMU M YMCHHSIMH aKTHBHOTO ITOJIYUYCHUS 3HAHWW W NMPUMEHEHHS HX B
peanbHON )KU3HHU JIUIS PEIICHUS MPAKTHUECKUX 3a/1a4.

B cBs131 ¢ 3THM TIpU U3y4eHNH TIpeaMeTa «XUMUs JOMUHHpYIOIee 3HAaUCHHE TPHOOPETAIOT TaKhe
eNIM ¥ 33]1a9H, KakK:

amanTanus OoOyJaromuXcs K YCIOBHSIM JHHAMHUYHO pa3BUBAIONIETOCS MHUpa, (OpMHUpOBaHHE
WHTEIUIEKTYaJbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOH K  €aMOOOpa30BaHWIO,  COTPYAHUYECTBY,
CaMOCTOSITEIbBHOMY MPUHATHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C
BEIIECTBAMU U UX PUMEHEHHEM;

dbopmMupoBaHHEe y OOYYAIOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITWH), WMEIOIINX
YHHUBEpPCaJIbHOE 3HAYEHHUE JUTSl Pa3IMYHBbIX BUAOB JEATEIbHOCTU: pelIeHHs Mpo0sieM, oUcKa, aHaIu3a 1
00paboTkn mHMOPMAIUH, HEOOXOIUMBIX UISI TPUOOPETEHUS OMBITA JEATEIHHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B TO3HAHMM XHMHH, a TAKXKe JUIsl OLEHKU C MO3UIMI SKOJIOTHMYecKoil 0e30macHOCTH
XapakTepa BJIUSHUS BEIIECTB M XUMUYECKHUX MPOIIECCOB HA OPTaHM3M YeJIOBEKa U IPUPOJIHYIO CPENy;

pa3BUTHE TO3HABATEJIBHBIX HWHTEPECOB, MHTEUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEM
oOyuarouuxcs: CocOOHOCTH CaMOCTOSTEIbHO MPHUOOPETATh HOBbIE 3HAHUS 110 XUMHUH B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSIMH, HCIIOIb30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUHU ISl TTOUCKA
U aHaJIM3a y4eOHOW U HAYYHO-TIOMYJISIPHON HH(POPMALIMK XMMHUYECKOTO COIepP KaHMUs;

dbopMupoBaHMEe M pa3BUTHE Yy OOYdYaIOIIUXCS ACCOLIMATUBHOTO U JIOTMYECKOTO MBIILICHHS,
HaOMI0IATeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPble 0COOEHHO HEOOXOJIUMBI, B YACTHOCTH, MPHU
TUIAHUPOBAHUM U MTPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOyYaromuxcs yOeKIEHHOCTH B T'yMaHUCTHYECKOW HAMPABIEHHOCTH XUMHHU, €&
BKHOUM pPOJIM B pEIIEHUH TII00aIbHBIX MPOOJIEM palOHAIBHOTO MPUPOIOIOJIB30BAHUS, MMOTIOTHEHHS
SHEPreTHUYECKUX PECypCOB U COXpaHEHHUS MPHUPOJHOTO PABHOBECHS, OCO3HAHUSA HEOOXOIUMOCTH
OepeKHOT0 OTHOIICHUS K MPUPOJIE U CBOEMY 3JI0POBBIO, a TAK)KEe MPUOOPETEHHS OMBITa UCTIOIb30BAHUS
MOJIYYEHHBIX 3HAHWMA NIl TMPUHSTHUS TPAMOTHBIX PEIICHUN B CHUTYallUAX, CBS3aHHBIX C XUMHUYECKUMU
SIBIICHUSIMU.

B yueOHOM mnaHe cpenHero obuiero oopa3oBaHus npeaMeT «XUMHS» 0a30BOr0 YpOBHS BXOJHUT B
COCTaB MpeAMEeTHOM 00nacTi «EcTecTBeHHO-HAYYHbBIE TIPEIMETHDY.

OO1iee 4ncino yacoB, OTBEAEHHBIX JUISI U3YyYEHUs XUMHUH, Ha 0a30BOM ypOBHE CpeIHEro oOIIero
oOpa3oBaHus, coctapiseT 68 yacoB: B 10 kiacce - 34 yaca (1 gac B Henento), B 11 kacce - 34 yaca (1 yac B
HEJIEIIO).

B cootBercTBUU C PenepanbHBIME TPeOOBAHUSMU 11O Opranu3aimu ooyuenus, 3aganapivu GI'OC u
[IpumepHoit pabodeld mporpamMmoil BOCIUTAHUS, B paMKaX JaHHOW MTPOrpaMMbl YYHUTENh B XOJE
OpraHW3aIlii yYPOKOB U BHEYPOUHBIX 3aHATHI peanu3yeT CIEAYIOIINe BUIbI JEATEIHHOCTH C Y4ETOM
[IporpamMmbl BOCTIUTAHUS:

— yCTaHaBIUBAaeT JIOBEPUTEIbHBIC OTHOIICHUS MEXKIY VYYUTEIeM U OOyJarolIMMHCS,
CMOCOOCTBYIOIIMX TO3UTUBHOMY BOCTIPUSTHIO YYAIIUMUCS TPEOOBAaHUNA U MIPOCHO YUUTEIIS;



— moOyxJaeT oO0ydarommxcsi cOONM0AaTh Ha YpPOKe OOLIEHPUHSATHIE HOPMBI TOBEICHHUSA,
MpaBUIIa OOIIEHUS CO CTAPIIMMHU (YUUTEIISIMH) U CBEPCTHUKAMH (0O yUJaIOIIIMHUCS ),

- MOJIEP>)KUBAET B IETCKOM KOJUIEKTHUBE JEJIOBYIO, IPYKEIM00HYI0 aTMochepy;

~ UHUIMHPYET 00YYaIOUIMXCSl K 00CYK/IEHHUIO, BHICKAQ3bIBAHUIO CBOETO MHEHHUS, BBIPAOOTKE
CBOETO OTHOIIEHHS MO MOBOJY MOJIy4aeMON Ha yPOKE COIMAIBHO 3HAYUMON HH(POPMAIIHH;

~ CTPOUT BOCIHUTATENIbHYIO [JEATEIBHOCTh C Y4ETOM KYJIbTYPHBIX pa3jIMuuil JETeH,
[10JIOBO3PACTHBIX U MHAUBUIyaIbHBIX OCOOCHHOCTEN;

— TPUBJIEKAET BHUMaHHE OOYyYarOIIMXCS K IIEHHOCTHOMY aclleKTy H3Yy4aeMbIX Ha YpOKe
SIBJICHUM, IOHSTUH, IPUMEPOB;

— HAXOJUT IICHHOCTHBIA acHeKT Y4eOHOro 3HaHus M uH(pOpManuu, oOecreyuBaTh €ro
[MOHUMaHH€e 00yUYarOUTUMUCS;

— IpUBJEKAaeT BHHMaHHE oOOydaroluxcs K oOCcyxaaeMol Ha ypoke uH(popMaluy,
aKTUBU3UPOBATH MIO3HABATEIBHYIO JESATENIbHOCTh O0YYarOIMINXCS;

- oOyx1aeT coOII01aTh Ha YPOKE MPUHIUIBI yIeOHON NUCHUIUIMHBI U

— caMOOpraHM3allly;

- COTPYJHHYAET C IPYTUMHU NeAarornyecKuMu pabOTHUKAMHU U IPYTUMU

— CIEeUUAINCTaMHU B PELLIEHUU BOCIIUTATEIbHbIX 3a/1a4;

— co3maér B yueOHBIX Tpymmax (Kiacce, KpPyKKe, CEKUMH U T.I.) Pa3HOBO3PACTHBIE
JIETCKO-B3POCIIble OOIIHOCTH 00Y4atOIINXCSl;

— yhpaBisieT y4eOHbIMH IPYIIaMH € LEeIbI0 BOBJIEYEHHS 00YyUJaIOUIUXCs B IPOLIECC O0yUEeHHS
Y BOCIIUTAHHUS, MOTUBHPYS UX Y4eOHYIO-TI0O3HABATENIbHYIO AE€ATEIbHOCTD;

~ OPraHU30BBIBAET IKCKYPCUH, IOXO/IbI U SIKCIIEAUIIMH U T.I1.;

— OINUpaeTcs Ha >KU3HEHHBIH OMBIT OO0ydaromuxcsi Y4ETOM BOCHUTATENbHBIX O0a30BbIX
HalMoHanbHBIX HleHHocTel (BHLI);

— ONMPAETCs HA )KU3HEHHBIN ONBIT 00yJaroIuxcs, IPUBOJIA IeHICTBEHHbIE IPUMEPBI, 00pa3bl,
MeTa(opsl - U3 OJU3KUX UM KHUT, PUIBMOB, MYJIbTUKOB, KOMIIBIOTEPHBIX UI'D;

— BBICKa3bIBAET CBOW MHTEpEC K YBJIEUCHHUSM, MeYTaM, >KU3HEHHBIM IUIaHaM, MpolieMam
NeTeit/00yJaronuxcsi B KOHTEKCTE COJIepKaHusl y4eOHOTO TIPEeIMETa;

— TIPUBJICKAET BHUMAHHE 00yJarONIUXCs K TyMaHUTapHBIM ITpo0ieMaM 00I1ecTBa;

— BOCIMTBHIBAET y OOYYAIOIIUXCS YYBCTBO YBAXKCHHS K JKU3HU JPYTUX JIIOAEH U >KU3HHU
BOOOIIIE;

— pa3BuBaeT y OOyd4aroIUXCA I03HABATEIBbHYI0 AKTUBHOCTb, CaMOCTOSITEIbHOCTb,
MHUIMATUBY, TBOPUYECKUE CIIOCOOHOCTH;

— (opMupyer y oOyyaromuxcs KyJIbTypy 340pOBOro 1 0€301acHOro o0pasa KHU3HH.

COJEPKAHUE OBYYEHMUSA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHM4YeCKOH XUMHUH

IIpenmer opranudeckoil XuMuu: e€ BO3HMKHOBEHHE, Pa3BUTHE U 3HAUEHHE B IOJYYEHUU HOBBIX
BELIECTB U MarepuanoB. Teopus cTpoeHus: opraHuyeckux coeanHeHuit A. M. byriepoBa, e€ ocHOBHBIE
noJioxkeHust. CTpyKkTypHble GOpMYIIbl OpraHMYECKUX BelecTB. ['oMosiorus, nzomepusi. Xumuueckast CBs3b
B OPraHUYECKHUX COCIUHEHMSIX - OJUHAPHBIE U KPAaTHBIE CBSA3H.

[IpencraBnenne o kiaccu(UKaMU OpraHWYecKkux BemecTB. HoMeHKnaTypa OpraHmdeckux
COeMHEHUH (cucTemMaTHyeckas) M TpHUBHMAJbHbIE Ha3BaHUS BAXKHEHIIMX NpeAcTaBUTENEHl KiaccoB
OpPraHUYECKUX BEILECTB.

DKcnepUMEHTAIbHbIE METO/IbI U3YUEHUs BEIIECTB M UX MPEBPAILCHUI: 03HAKOMIIEHHE ¢ 00pazliaMu
OpPraHMYECKUX BEIECTB U MaTEpHaIaMHi Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILECTB,
HaOJI0/IeHUe U ONHMCAaHUE JEMOHCTPAIMOHHBIX OIMBITOB IO MPEBPAIEHUIO OPraHUYECKUX BEILECTB IMPH
HarpeBaHuH (IJ1aBJieHHe, OOYTrIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psifl. MeTaH U 3TaH - NPOCTEHIINE IPEACTABUTENN
aJIKaHOB: (PM3MYECKHE M XMMHUYECKHE CBOWCTBA (pEakIUH 3aMEIIeHUs U TOPEHHs), HaxOXJIeHHE B
IIPUPOJIE, OJTYYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB MU CTPOEHUE, TOMOJIOTMYECKUM psii. OTWUIEH U NPONWIEH - MPOCTEHIINe



NpPEICTaBUTENIN  AJIKCHOB: (U3MYECKHMEe W XUMHUYECKHME CBOWCTBA (peakuuud THIPUPOBAHUS,
raJIor€HUPOBAHUS, THJIPATALlUU, OKUCIEHUS U MOJIMMEPU3ALIUN), T0JIyYEHUE U IIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metmnOyranuen-1,3: crpoenue, BaXHEHIINE XUMHUECKUE CBOMCTBA
(peakuus nonuMepu3zanun). [losryueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

ANKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHMSI, TOMOJIOTUYECKUI psA. ALETWIEH - NpOoCTeHIIni
NPEJICTaBUTENIb AJKUHOB: COCTaB, CTpOCHHE, (HU3NYECKHEe U XHMHUYECKHE CBOWMCTBA (peakiuu
TUIPUPOBAHUs, TaJOT€HUPOBAHUS, TUAPATAIIH, TOPEHMS ), IOJIyYEHUE U IPUMEHEHHUE.

Apenbl. beHson: cocraB, cTpocHHE, (U3MYSCKHE W XHMHUYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUS M HUTPOBAHMS), OJIyUYeHHE U IPUMEHEHHE. 101y0/1: cocmas, cmpoenue, ghusuieckue u
Xumuueckue ceoucmea (peakyuu 2ani02eHUposanus U HUMpPOBAHUS), NOAYYeHUe U NpUMEHEHUe.
TokcuuHoCTh apeHOB. ['eHeTHyeckast CBsI3b MEXIY YIJIEBOAOPOJaMH, IPUHAUIEKAIIUMU K Pa3IU4YHbIM
KJIaCCaM.

[TpupoHBIE HCTOYHUKH YTIIEBOJOPOI0B. [IprponHbIii a3 u monyTHbIE HedTsHBIC Ta3bl. HedTh n eé
npoucxoxaeHue. CriocoObl nepepaboTku He(TU: MEPEroHKa, KPEKUHT (TEPMUUECKUN, KaTATUTHUYECKUI),
nupoaun3. [IpoaykTel nepepaboTku HETH, UX NMPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KameHHbIN
YTOJIb U TIPOJIYKTHI €r0 MepepadoTKH.

DKcIepuMEHTAIbHBIE METObl M3YUEHUS BEIIECTB M UX MPEBpAILEHUIi: 03HAaKOMJIEHHE ¢ oOpa3namMu
iacTMacc, KaydykoB M pe3uHbl, Koulekuuu «HepTts» u  «Yroip», MOJENUpOBaHHE MOJEKYJ
YIIEBOJAOPOJOB M TaJIOT€HONPOU3BOHBIX, MPOBEJIEHUE MPAKTUYECKOW pabOoThl: MOJIyY€HUE ITUJIEHA U
W3yYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBAa HCXOJHOTO
BEIECTBA WJIM MPOJAYKTa PEAKIMH MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOAHBIX
BEIIECTB WM IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

IIpenenpHble OJHOATOMHBIE CIIUPTHL. METAaHON M 3TaHOJ: CTPOCHHE, (PU3MUECKHE U XUMHUYECKHE
CBOMcTBa (peakiuM C AaKTUBHBIMM METaJlJIJaMH, TIaJlOT€HOBOJIOPOJAMM, TOpEHUE), NPUMEHEHHUE.
BonoponHsie ¢BA3M MeXAy MOJIEKYJIaMH CIIUPTOB. JIeiCTBME METAHOIIA U 9TaHOJIA Ha OPTaHNU3M YEJIOBEKa.

MHOroaToMHble CHOMPTHI. OTHIEHIVIMKOIb M TIHMLEPUH: CTPOCHHE, (U3NYECKHE M XUMHUYECKHE
CBOMcTBa (B3aMMOJEHCTBUE CO WIEIOYHBIMU METallaMH, KaueCTBEHHAas pPEaKlMs Ha MHOTOATOMHBIE
cnupThl). JlelicTBUE Ha OpraHusM uesnoBeka. [IpuMeHeHne riuiepruHa U 3TUIIEHTJTUKOJIS.

@deHoJ: CTpOeHHE MOJEKYNbl, (U3NYEeCKHe M XUMHUYecKue CcBoiicTBa. ToOKCHMUYHOCTH (heHoma.
IIpumenenue eHomna.

Anpnerunpl U kemonsi. DopManbIerull, aleTadbAerHl: CTPOEHUe, (pu3nyecKkrue U XUMHUYECKUE
CBOMCTBA (peaKkIMy OKUCIEHHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEaKIUH), IOTy4YeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE MpeeIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbUHas U YKCYCHasl KUCIIOTBI: CTPOEHUE,
¢bu3nyeckue U XUMHUYECKHUE CBOMCTBa (CBOMCTBaA, oOIIMe Ul Kilacca KUCJIOT, peakius 3Tepudukanun),
nojydyeHue M npumeHeHue. CreapuHOBass M OJIEMHOBAas KHUCJIOTHI KaK IPEACTaBUTENN BBICHIMX
KapOOHOBBIX KUCJIOT. MbLIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

CnoxHble 3(upbl Kak IPOU3BOJHBIE KapOOHOBBIX KHUCIOT. I'MApoau3 ciaoxHbIX 3¢upoB. XKupsbl.
I'mpponus xupos. [Ipumenenue xupos. buosornyeckas posb KUPOB.

VYrieBoJpl: cocTaB, KiaccUUKaMs YriieBoAOB (MOHO-, AM- M THoducaxapuisl). [nmokoza -
IPOCTEUIINI MOHOCAaXapHJl: OCOOEHHOCTH CTPOSHMs MOJIEKYNbl, (pU3HUECKHEe U XUMHUYECKUE CBOICTBa
(B3aumozeiicteue ¢ ruapokcugoM meau(Il), okucieHne amMMuadyHBIM pacTBOpoM okcuaa cepebpa(l),
BOCCTAHOBJIEHHE, OpO’KEHHE TJIOKO3bl), HAXOXKIECHUE B MPUPOJE, MPUMEHEHHE, OHOJIOrHYecKas poJib.
dortocunTe3. PpyKTO3a KaK U30MEP TIIIOKO3HI.

Kpaxman u nemnono3a Kak HOpUpoAHblE MNoiuMepbl. CTpoeHHE Kpaxmala W IEJIIH0JI03bI.
du3nuecKue U XMMUYECKHe CBOMCTBA KpaxMaia (TUAPOJIN3, KAUeCTBEHHAs PEAKIUs C HOJIOM).

DKcIepUMEHTAIIbHbIE METOAbI M3y4YEHHS BEIIECTB M UX MPEBPALCHU: IpOBeIeHNEe, HAOII0IeHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX
cIMpTOB (OKHCIIeHUE 3TaHoa okcuaoM Meau(I1)), MHOroaTOMHBIX CIUPTOB (B3aUMOJIEHICTBHE TIUIIEPHHA
¢ ruapokcugoMm wmenu(Il)), ampaernzoB (OKHUCIEHHME aMMHUAYHBIM pPAacTBOpOM okcuja cepebpa(l) u
runpokcugom meau(Il), B3ammozelcTBHE Kpaxmajga C HOJIOM), MpPOBEIEHHE MNPAKTUUYECKOH pabOThI:
CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHsble 3amaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakmuu (Maccel, 00b&Ma, KOJIWYECTBA HCXOHOTO




BEI[ECTBA WJIM MPOJYKTa PEAKIMHM IO HM3BECTHBIM Macce, 00BEMY, KOTUYECTBY OJHOTO M3 HMCXOIHBIX
BELLECTB WJIN IPOAYKTOB PEAKIIUH).

A3oTcozeprKale OpraHn4ecKie COeAMHEHMUSI.

AMUHOKHUCIIOTBI Kak aM(OTEepHBbIC OpraHudeckue coenauHeHus. DU3NYeCKHe W XUMHYECKUE
CBOMCTBa aMUHOKHUCJIOT (Ha IpUMepe rIuiuHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. IlenTuap.

benku kak npupoJiHbIe BEICOKOMOJIEKYIISIpPHBIE coequHeHus. [lepBuunas, BTopuyHas ¥ TpeTUYHAs
CTpYyKTypa 0enkoB. XMMHUYECKHE CBOMCTBA OETIKOB: THIPOJIN3, IeHATYpaIsl, KaYeCTBEHHBIC PEaKkIMi Ha
OenKH.

DKCIepUMEHTAJIbHBIE METO/Ibl U3YYEHUS BEILECTB M UX IPEBpAICHUN: HAOIIOJEHUE U ONUCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: J€HATypalusi OEIKOB IIPU HArPEeBAHUHU, LIBETHBIE PEAKIIMH OEJIKOB.

BrbicokomoliekyJisipHbIe COeIMHEeHHS

OcCHOBHBIE NOHSTHS XUMUHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED, CTPYKTYpPHOE
3B€HO, CTENEHb [OJIMMEpPU3ALUM, CpelHsAs MoJleKylspHas wmacca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH - MOJIMMEpPHU3alUs U TOJUKOH/ICH AU,

DKclepuMEHTANIbHBIE METObl U3YUEHUS BEIIECTB M X MPEBpAIllEHUIi: 03HAaKOMJIEHHE ¢ oOpa3amMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanusi MeXnpeAMETHBIX CBsI3ed NpU H3ydeHUH opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl Yepe3 MCIOJb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX NMOHATHUN, TaK M MOHSITUH,
SIBJISIFOIIUXCSI CHCTEMHBIMHM JUTSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKIIA.

OO11ue ecTecTBEHHO-HAayYHbIE TIOHSTHS: SIBJICHHE, HAyUHBIN (hakT, runoTesa, 3aK0H, TEOPUS, aHAJIN3,
CUHTE3, KJIaccu(UKaLNs, IEPUOJUUHOCTD, HAOII0IEHUE, U3MEPEHNE, SKCTIEPUMEHT, MOJICIUPOBAHHUE.

®uznka: Marepusi, SHEpPIrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa, SHEPreTU4YEeCKHil YpOBEHb,
BEIIECTBO, TENO, 00bEM, arperaTHOE€ COCTOSIHHE BeIIeCTBa, (PU3WYECKHE BEIUYMHBI U EIUHUIBI HX
M3MEpEeHUsl.

buonorus: knerka, opranusm, ouocdepa, 0OMeH BEIIECTB B Opranu3me, POToCHHTE3, OMOJOTUYECKA
aKTUBHBIC BemiecTBa (OCIKU, YIIAEBOIBI, KUPHI, (HEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus:: mNUOIEBbIE MPOAYKTHI, OCHOBBI PALMOHAJIBHOTO MHTAHUS, MOIOLUIME CPEACTBA,
JIEKAPCTBEHHBIE 1 KOCMETUYECKHUE MPENapaThl, MaTEPUAIIbl N3 UICKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckne 0CHOBbI XMMHHU

XUMHUYECKUH 3JIeMEHT. ATOM. Sapo aToma, M30TOIBI. DJIEKTpOHHAs 000J0YKa. DHEPreTHYCCKUE
YpOBHH, MOAYPOBHU. ATOMHBIE OpOUTaNH, 8-, p-, A- 3NeMeHTbl. OCOOEHHOCTH paclpeieICHHs AIEKTPOHOB
0 OpOUTANISIM B aTOMax AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DINEKTPOHHAS KOH(PUTypaIusi aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuogmyeckas cucrema xumudeckux siaeMeHtoB JI. M. Menneneena.
CBs13b nepuoAnUecKoro 3akona u Ilepuoanueckoit cuctemsl Xxumuyeckux 3nemMeHToB /1. 1. Menneneesa ¢
COBPEMEHHOU TE€OpUeEl CTPOEHHSI AaTOMOB. 3aKOHOMEPHOCTH U3MEHEHMS CBOMCTB XMMUYECKUX AJIEMEHTOB
1 00pazyeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB IO TPYIIaM U MepuojiaM. 3HaueHUuEe MePUOIUUECKOTO
3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BelecTBa. XUMUYECKasi CBSA3b. BUABI XUMHUUYECKOU CBA3M (KOBaJIGHTHAs! HEMOJSpHAsT U
MoJIsIpHasi, MOHHAs, MeTaindeckas). MexaHusMbl 0Opa3oBaHHUS KOBAJICHTHOM XUMHUYECKOW CBS3U
(oOMeHHBI M JOHOPHO-AaKIENTOPHBIN). BogopoaHas cBs3p. BaleHTHOCTh. DIEKTPOOTPHUIATENHHOCTb.
Crenenb okucnenus. IOHbI: KATUOHBI U AHHOHBI.

BemiectBa MONEKYJIAPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHMSI. 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA.
Tunel KpUCTATNYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTATUNIMUECKON PEIIETKH.

[Tonsarue o aucnepcHbIX cuctemMax. ICTHHHBIE U KOJUTOMAHBIE pacTBOPbl. MaccoBasi 10151 BEIIECTBA
B pacTBOpE.

Knaccudukarnuss HeopraHuyeckux coeauHeHuil. HoMeHknaTypa HEOpraHMYeCKUX BEIIECTB.
I'eneTnueckast CBsI3b HEOPraHUUECKHUX BEILIECTB, MPUHAIIIEKAITUX K PA3TUUYHBIM KJIACCaAM.

Xumnueckas peakius. Kiaccupukanus XuMUYecKX peakiinii B HEOPraHMYECKON U OpraHN4ecKoi
XUMUU. 3aKOH COXPAHEHHS MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAICHUS SHEPTUH [TPU XUMUYECKUX
peakumsx.

CKopocCTh peakiiuu, e€ 3aBUCUMOCTb OT Pa3IU4YHbIX (akTopoB. OOpaTUMBbIC peakiui. XUMHUYECKOe
paBHOBecHe. DAKTOPBI, BIUAIOIINE HA COCTOSIHUE XUMHUUYeCKOoro paBHosecus. [Ipunnun Jle Ilarense.



OnexrponuTtnueckas auccounanys. CuipHbIe U cradble 37eKTposuThl. Cpena BOJHBIX pacTBOPOB
BELIECTB: KUCJasl, HEUTpasbHasl, IEI0YHAsL.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCIepUMEHTAIbHBIE METO/Abl M3Y4EHHUS BEIIECTB M HMX MPEBpALCHUNA: JEMOHCTpanus TaOHIl
«Ilepuoguueckas cucrema xumudeckux odneMeHtoB . M. MenneneeBa», HU3ydeHUE MOJENIEH
KPUCTANTHIECKUX PEIIETOK, HAOIIOJCHUE U OMHMCAHHE JEMOHCTPAIMOHHBIX M JIJAOOPATOPHBIX ONBITOB
(pa3nokeHHe IepoKcHIa BOJOPOAA B IMPUCYTCTBUU KaTalau3aTopa, OIPENEIEHHE Cpelbl pPacTBOPOB
BELIECTB C I[OMOUIbK0 YHUBEPCAJbHOTO MHIUKATOpA, pEaKkUUh HOHHOrO OOMEHa), IpOBEIECHUE
MPAKTUYIECKON paboThl «BirsiHrE pa3MUYHbBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH PEaKIumy.

Pacuérnble 3amaum.

Pacuérbl o ypaBHEHUSM XMMHUYECKUX pEaKLUii, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI, paCUEThI
C MCIOJIb30BAaHUEM MOHATHUS «MAcCcOBasi J10J1 BELIECTBAY.

Heoprannueckass xumus

Hewmeramnsl. Ilomoxenne HemeramuioB B [lepnoguueckoil cucteme XuMuyeckux uiemeHToB /[l. M.
MenneneeBa U 0COOEHHOCTH CTpPOEHHUS aToMOB. (PDu3MyecKue CBONCTBA HEMETAIIOB. AJUIOTPOIUS
HEMETAJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAKHEUIIIMX HEMETAJUIOB (TajlOT€HOB, Cephl, a30Ta, (ocdopa, yriepona u
KpEMHUS) U UX COEAMHEHU (OKCHUIOB, KUCIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COETUHEHHH).

[IpuMeHeHne Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUH.

Meramisl. Ilonoxenne meramnoB B Ilepuoguueckoil cucreme XuMHUYeCKHX 3ieMeHTOB [[. .
MenneneeBa. OCOOEHHOCTH CTPOCHHS IEKTPOHHBIX 000104eKk aTOMOB MeTauioB. Obmue (usndeckue
cBOKcTBAa MeTAIIIOB. CIUTaBbl METAIJIOB. DJIEKTPOXUMHAYECKUN PsAJT HAIPSHKEHUH METAJIOB.

XUMHUYECKHE CBOMCTBA BAKHEWUIINX METAIOB (HATPpWUM, KaJIWM, KaJIbIMA, MAarHUW, aTOMHUHUM,
LIUHK, XpOM, JeJe30, Me/Ib) U UX COCTUHEHHH.

O61ue crnocoObl Moay4eHust MeTauioB. [IpruMeHeHre MeTaioB B ObITY U TEXHHUKE.

OKCIIEpUMEHTAIIBHBIE METOABI WM3Y4YCHMs BCILNECTB M HMX IPEBPALICHWN: H3Y4YCHHE KOJUICKIIMH
«MeTaibl ¥ CIUIaBbl», 00pa3llOB HEMETAJIOB, PELICHHE SKCIEPUMEHTANbHBIX 3a/a4, HaONIOJeHHE U
ONHCAaHUE JIEMOHCTPAIL[MOHHBIX U JJA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBHE THAPOKCHIA AIOMUHMS C
pacTBOpaMu KUCIIOT U 1eJI0ueli, KAYeCTBEHHbIE PEAKIIMM Ha KATHOHBI METAJIIIOB).

Pacuérhpie 3amaun.

Pacuérsl Maccel BemecTBa win 00bEMA ra30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJTHOTO U3 YYAaCTBYIOIIMX B PEAKLUU BELIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOIyKTOB PEAKLUH, €CIIU OJHO U3 BEIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Pousp xumun B o0ecrieyeHnn 3K0JI0IrMYECKOH, SHEPreTHYeCKOM U MUILEBOH 0€3011aCHOCTH, Pa3BUTUH
MeauLIuHbL. [IoHATHE 0 HAyYHBIX METOJAaX IIO3HAHMS BEIECTB U XUMUYECKUX PEaKLUN.

IIpencraBnenus 00 OOWMX HAyYHBIX NPUHIMIAX [POMBIIUIEHHOIO HOJYYEHUS BaXXHEHUIIMX
BEIIECTB.

YemoBek B MHUpE BEIIECTB M MAaTE€pUAIOB: BAXHEHMIINE CTPOUTENBHBIE MaTEpHUAaIbl,
KOHCTPYKLMOHHBIE MaTe€pUalbl, KpacKd, CTEKJIO, KepaMHKa, MarTepuajbl I DJIEKTPOHUKH,
HaHOMAaTepHualibl, OPraHUYECKUE U MUHEPaJIbHbIE yI00OpEeHus.

XuMHs U 3JI0pOBbE YEJIOBEKA: IPaBHJIAa MCIIOJIB30BAHMS JIEKAPCTBEHHBIX IPENaparoB, MpaBuia
0€30I1aCHOT'0 MCII0JIb30BaHMsI IPENapaToB OBITOBOM XMMHH B IOBCEAHEBHOM KU3HMU.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanus MeXIIpeIMETHBIX CBsI3el MpU U3ydeHHH 0o01Iei u Heoprauuueckoi xumuu B 11 kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHH, TaK U MOHSITHUH,
SABJIIOILMAXCSI CACTEMHBIMM JUISI OTAEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LMKIIA.

OO111e ecTeCTBEHHO-HAYUYHbIE MOHATHS: HAyYHBIH (DakT, TUMOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTES,
KJ1accu(uKaIus, NepuoAnYHOCTb, HaOII0IeHUE, SKCIIEPUMEHT, MOJIETUPOBaHNE, U3MEPEHHE, SIBICHUE.

®dusnka: MaTepus, DOHEprus, Macca, aroM, »3JEKTPOH, IPOTOH, HEHUTPOH, HOH, W30TOIl,
PalmoaKTUBHOCTb, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE
BElIeCTBa, (PU3MUECKUE BETUUYNHBI M €IMHUIIBI UX U3MEPEHUs, CKOPOCTb.

buosiorusi: kierka, opraHusM, 3KocucTema, Omochepa, MakKpo- U MHKPOIIEMEHTHI, BUTAMUHBI,
0OMEH BelIeCTB B OpraHu3Me.

I'eorpadusi: MuHepabl, FOPHBIE MTOPO/Ibl, TOJE3HBIE HCKOMIAeMbIe, TOILIIMBO, PECYPCHI.

Texnonorus: XMMMUECKasl IPOMBIIIJIEHHOCTh, METAJUTYPIUsl, IPOU3BOACTBO



CTPOUTENBHBIX MaTepUasos, CEJIbCKOXO35HCTBEHHOE
IIPOU3BOJICTBO,  MHILEBAS

MPOMBIIIICHHOCTh,  (hapMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJICTBO  KOCMETHYECKHX
[IpenapaToB, IPOU3BOJICTBO KOHCTPYKLMOHHBIX MAaT€pUalIOB, JIEKTPOHHAsl I[POMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS [TPOT'PAMMBI 110 XUMHWHU HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yIbTaTaM OCBOCHHS OOYUYAIONIUMUCS MPOTpPaMM
CpEIHEro obmiero  oOpazoBaHus  (JIMYHOCTHBIM, MeTanpeIMeTHbIM U TIPEAMETHBIM).
HayuHo-meToanueckoil OCHOBOM Juisl pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS IPOrpamMm
cpeanero o0riero 00pa3oBaHus SABISETCS CUCTEMHO-ESITEILHOCTHBIH MOIXOI.

B cooTBeTCTBUM C CHCTEMHO-/EATEIBHOCTHBIM MOAX0JIOM B CTPYKTYpE JUYHOCTHBIX PE3YJIbTaTOB
OCBOEHHUSI IIpenMeTa «XUMHUS» Ha YpPOBHE CpEAHEro oouiero oOpa3oBaHMs BBIACIIECHBI CIEAYIOIINE
COCTaBJISAOLIHE!

OCO3HaHUE OOYUYAIOIIMMHUCS POCCUUCKOM TpaXJAHCKOM HJEHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJIM4ue MOTUBALIUU K 00Yy4EHUIO;

L[eJIeHaNPaBJIeHHOE Pa3BUTUE BHYTPEHHUX YOEKECHUI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEHN
Y UCTOPUYECKUX TPAIUITUN 0a30BOYM HAYKH XHMHH,

FOTOBHOCTb M CHOCOOHOCTh OOYy4aromIMXCs PYKOBOJCTBOBAaThCS B CBOEH J€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMHM YCTAHOBKaMH, MPUCYIIMMH LIEIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHus;

HaJIMYue MPaBOCO3HAHUSA SKOJOTMYECKON KYJIbTYpbl M CIIOCOOHOCTH CTaBUTh LEJIU U CTPOUTH
KU3HEHHBIE IIaHBbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOECHMS INpeAMeTa «XHUMHUS» JIOCTHTaloTCsi B €IWHCTBE y4eOHOU U
BOCITUTATENIbHOM  JI€ATEIBHOCTH B COOTBETCTBUM C T'YMAHUCTHUECKHMH, COLMOKYIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U HJi€ajlaMH POCCUICKOTO TPa’KJaHCKOTO OOIIeCTBa, MPUHATHIMU
B 0O0IIecTBE HOpPMaMU M TpaBUJIAMHU TOBEJEHUS, CHOCOOCTBYIOIIMMHU TIpOILIECCaM CaMOTO3HAHUSA,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIIUXCSI.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUS MpeaMeTa «XHUMHsD OTpakaloT CHOPMUPOBAHHOCTH OIbITA
MO03HABATEIbHON U MPAKTHUYECKOH JeATeIbHOCTH OOy4aronMXcs Mo peaju3aluu IPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCcKOro BOCIHTAHUS:

OCO3HaHHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUSI K 3aKOHY U
[IPABOTIOPSIIKY;

MIPEJICTaBJICHHS O COLIMATLHBIX HOPMax U MpaBUjIaX MEKINYHOCTHBIX OTHOILIEHUH B KOJIJICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUECKOM AEATEILHOCTHU MPH CO3/IaHUHU YU€OHBIX TPOEKTOB, PEIICHUU
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIOJIHEHUN XUMHUYECKUX IKCIICPUMEHTOB;

CIOCOOHOCTH MOHHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTHI JOPYTUX IpU
aHaJlM3e pa3IUYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) NMATPHUOTHYECKOTr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIIECHIO OTEYECTBEHHON XUMUU;

YBOXKEHUA K TPOIlECCY TBOPYECTBA B OOJIACTH TEOPUH M MPAKTUUYECKOTO NMPUMEHEHUS XHMHU,
OCO3HAaHHUS TOTO, YTO JOCTHXKEHHUS HAyKH €CThb pe3ylbTaT JUIMTENbHBIX HAOTIOACHUN, KPOTOTIMBBIX
AKCMEPUMEHTAIBHBIX MOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

WHTEpeca W TMO3HABATEJIbHBIX MOTHMBOB B MOJYYEHMHM M TOCJIEIYIOIIEM aHain3e WH(GOpMaIuu o
MIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBS3aHHbIE C XUMHUYECKUMHU SIBICHUSMHU, W TPHUHUMATH
OCO3HAHHBIE PEIICHNs, OPUEHTUPYSACH HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHUBATh CBOE MOBE/IECHUE U MOCTYIIKU CBOMX TOBAPUILEH C TO3ULUH HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE NOCIIEACTBUN ITUX NOCTYIIKOB;

4) ¢dopMHpOBaHUS KYJIbTYPbI 310POBbSI:

MTOHMMAaHUS LIEHHOCTEH 310pOBOro M 0€30MmacHoro oopasza sKu3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/I0POBbIO;



coOnrofieHns mpaBuil O€30MAaCHOTO OOpAIEHUsI C BEIIECTBAMH B OBITY, MOBCEAHEBHON KU3HU U B
TPYZIOBOU AESATEIBbHOCTH;

MOHMMAaHUS LEHHOCTH NPaBWJI HHIUBUAYAJIHHOTO M KOJUICKTHBHOTO O€30MAacHOrO TIOBEJCHUS B
CUTYaLUX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJEH;

OCO3HAHMS MOCIIEACTBUI U HETIPHUITHS BPEAHBIX NPUBbIUEK (YHOTPeOICHUS alKOTr0JIs, HAPKOTHUKOB,
KYpEHUs);

5) TpynoBoro BoCHUTAHUS:

KOMMYHUKAaTHBHOH KOMIETEHTHOCTH B Y4EOHO-HCCIIEIOBATEIBCKONW JEATEILHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUYECKON U APYIUX BUJAX JAESITEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE yYacTHE B PELIEHUU NMPAKTUUYECKUX 3a/1a4 COLMAIbHON HAIIPABJIEHHOCTH (B
paMKax CBOEro KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3Y4YEeHHUIO Mpodeccuil pasmudHOro poaa, B TOM YHCIE€ HAa OCHOBE
IIPUMEHEHUSI IPEIMETHBIX 3HaHUH 110 XUMMUH;

YBa)XEHUSI K TPy, JIOASIM TPyJia U pe3yibTaTaM TPYA0BOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY WHIMBUAYaJIbHONW TpAaeKTOpUH 0OpazoBaHus, Oyaylen
npodeccun M peanu3aluu COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEHN K XUMUH, HHTEPECOB U NOTPEOHOCTEN 00111eCTBA;

6) JKO0JIOrMYeCKOro BOCIIMTAHUSA:

9KOJIOTMYECKHU 11€71€cO000pa3HOro OTHOLIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS KU3HU Ha
3emiie;

MMOHUMAaHHUs TJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPoOIIeM, BIUSHHUS SKOHOMUYECKHX ITPOLIECCOB
Ha COCTOSIHME MTPUPOJTHON M COLIMAIBHOMN CPeIbl;

OCO3HAHUS HEOOXOJAMMOCTH WCIHOJB30BAaHUS JIOCTIDKEHUN XUMHHM JJIi PpEHIeHHs BOIPOCOB
paIOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTHUBHOTO HENPHATHS NEWCTBUH, MPUHOCIIIMX BpE] OKpPYXKAIOLEHd NMPUPOJHOM cpele, yMEHUs
MIPOTHO3UPOBATh HEOJArONPUITHBIE HKOJIOTUYECKUE MOCIEACTBUS MpPEINPUHUMAEMBbIX IEHCTBUI U
MPEAOTBPALLATh UX;

HaJIM4Ms Pa3BUTOrO 3KOJOTUYECKOIO MBIIIIECHHUS, SKOJOTMUYECKON KYJIbTYPhI, ONBITA AEATEIBHOCTH
9KOJIOTUYECKOW  HaIlPaBJI€HHOCTH, yMEHHMS  PYKOBOJCTBOBATbCS MMM B  IIO3HABATEJBHOM,
KOMMYHHMKATHUBHOM U COIIMAJILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO IPOTUBOCTOSITH UJICOJIOTUI
xemodoonn;

7) UEeHHOCTH HAYYHOTO NMO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOlIECTBEHHON PAKTHUKHY;

MOHUMAaHU crienu(UKU XUMHH KaK HayKd, OCO3HaHUS €€ pojiu B (JOPMUPOBAHUU PALMOHATILHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUM LIEJIOCTHOTO TMPEACTaBICHUS 00 OKpYXalolleM MHpe KaK O €IMHCTBE
MPUPOJABI U YEJIOBEKa, B MO3HAHUHM HPUPOJHBIX 3aKOHOMEPHOCTEH M pelleHUH NMpoOieM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS,

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTM XHMMHUHU JUIS COBPEMEHHOM LMBHIM3aLMU: B €€
I'yMaHUCTHYECKOW HAMpPaBIEHHOCTH M BaXKHOM POJIM B CO3JaHUHM HOBOU 0a3bl MaTepHallbHOM KYJIBTYpHI,
pelIeHUH TI00ANbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS UYEJIOBEUECTBA - CHIPHEBOM, SHEPreTUYECKOH,
MUIIEBOM U 2KOJOTUYECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEUeHUN YCIOBUN YCIIEUIHOTO
TpyJa U SKOJOTHYeCKH KOM(OPTHOH KM3HH KaXKIOTO YieHa 00IecTBa;

€CTECTBEHHO-HAY4YHO! I'PaMOTHOCTH: NIOHUMAaHMsI CYIHOCTH METOJIOB IO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH MCIOJb30BATh IMOJIydaeMble 3HaHMS Ul aHAINW3a U OOBSICHEHUS
SBJICHUM OKpYXAIOIEro MUpa M MPOUCXOJAIIMX B HEM H3MEHEHHH, yMEeHHs JaenaTb 0OOCHOBaHHBIE
3aKIIIOYEHUSI HAa OCHOBE HAyYHbBIX ()aKTOB M MMEIOIIMXCS JaHHBIX C I€JIbI0 MOJIyYeHHs TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BAaTh XMMUYECKHE 3HAaHUS s pEIlIeHus NpodieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpPECca K MO3HAHUIO U MCCIIEN0BATEIBCKON JEATENBHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENPEphIBHOMY O0pa30BaHHIO U caMOOOpPa30BaHHIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HaHUH 110 XMMHHU B COOTBETCTBHH C )KMU3HEHHBIMU NMOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3IMYHbIX cepax NpodhecCuOHATHLHON NeITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeqMeTHbIE pPe3yabTaTbl OCBOEHHUS ydeOHOro mpeaMera «XHMHS» Ha YPOBHE CPEIHETO



o0m1ero o0pa3oBaHUs BKIIOYAIOT:

3HaYMMbIe  JUISI  (POPMHPOBAHUS ~ MHUPOBO33PEHHS  OOYYAIOMIUXCS  MEKIUCIUILIMHAPHBIC
(MeXnpeMeTHbIC) OOIICHAYYHbIC MOHITHS, OTPAXKAIOUIKE IEJIOCTHOCTh HAyYHOW KApTHHBI MHpa M
crienu UKy METOJIOB MO3HAHMUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIECCTBO, SHEPIHS,
SIBIICHHE, MPOIECC, CHCTEMa, HAYYHBIH (aKT, MPHUHIHUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
UCCIIeIoBaHuEe, HAOJIFOICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYTHe);

yYHUBEpCaJbHbIC y4eOHbIC JeHcTBHs (ITO3HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETY/ISTHBHBIC),
obecnieunBaromue (GopMupoBaHue (GYHKIMOHATBHOW TI'PAMOTHOCTH W COLMAIBHOW KOMIICTCHIIMU
oOyJaronuxcs;

CMOCOOHOCTh 00YUAIOIIMXCS UCTIOIb30BATh OCBOCHHBIC MEKIUCIIUIUIMHAPHBIC, MUPOBO33PCHUCCKHUE
3HAHUS M YHUBEPCAJIbHbBIC YUCOHbIC ICHCTBUS B TIO3HABATEIILHOM U COIMAILHON TIPAKTHKE.

MertanpeaMeTHble  pe3yabTaThl  OTPaKAKOT  OBIAJCHUE  YHHUBEPCAIbHBIMH  YU4COHBIMH
[103HABATEIbHBIMHM, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JICHCTBHSIMHU.

OgJiajieHNe YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

8) 0a3oBble JIOrHYeCKHeE JICHCTBHUS:

CaMOCTOSTEIBHO (POPMYJIMPOBATH U aKTYaIU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPENIENIATh IENIN JEATSIIbHOCTH, 3a/aBasi mapamMeTpbl ¥ KPUTEPUH HUX JOCTHIKEHHUS, COOTHOCHTD
Pe3yAbTAThI ACSITEIBHOCTH C TIOCTABICHHBIMU HEISIMU;

MCIIOJIb30BaTh NIPU OCBOCHHUU 3HAHHWH MPHUEMBI JOTMYECKOTO MBIIIICHHUS - BBIICIATH XapaKTepHbIC
MPU3HAKKM TIOHATHH W YCTAHABIMBATh WX B3aWMOCBS3b, MUCIIOJIB30BATh COOTBETCTBYIOIIUE MOHSTHS TS
O0OBSICHEHUS OTJICITBHBIX (DAKTOB U SIBJICHUH;

BBIOMPATh OCHOBAHUS W KPUTEPUHU JUIS KIACCU(PHUKAIMK BEIIECTB U XHMHUYCCKHX PEaKIIHIA;

YCTaHABJIMBATh IPUYMHHO-CJIEICTBEHHBIE CBA3H MKy H3y4aeMbIMH SIBIICHHUSIMU;

CTPOMTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIEC, ICAyKTHBHBIC, 10 aAHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pPACCMaTPUBAEMBIX SIBIICHHUSX, (OPMYIHPOBATH BBIBOABI H
3aKJIFOUYEHUS,

MPUMEHSATH B MPOIIECCE TO3HAHUS, UCIIOIb3yeMbIe B XUMUU CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIH,
MPeoOpPa30BhIBATh MOJICIIBHBIC MPEACTABICHUS - XMMHYCCKHN 3HAaK (CHMBOJI) 3JEMCHTA, XUMHYeCKas
dbopMyIa, ypaBHCHHE XUMUYECCKOW PEAKIUU - TIPU PEIICHUN YUICOHBIX MO3HABATEIIBHBIX M MTPAKTHYCCKUX
3aJ1a4, MPUMCHITh Ha3BaHHBIC MOJICIIBHBIC MPEACTABICHHUS IS BBISIBICHUS XapaKTCPHBIX MPU3HAKOB
M3YYaeMbIX BEIIECCTB U XUMUYCCKUX PEAKIIHH.

9) 0a3oBble HcCIEI0BATEIbCKHE ICHCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHKS BEIISCTB U XUMHUYCCKUX PEAKIIHIA,

(GhopMyIMpOBaTh IEIH M 33Jla4d UCCIICIOBAHMS, MCIIOIh30BaTh MOCTABICHHBIC M CAMOCTOSTEIILHO
cOpMYyJIUPOBAHHBIE BOMPOCH B KAYeCTBE HMHCTPYMEHTA IO3HAHHWS M OCHOBBI U1 (DOpMHpPOBAHHS
TUIIOTE3bI TI0 IPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CY)KJICHHUH;

BJIaJICTh HABBIKAMH CaMOCTOSITCIIBHOTO TJIAHUPOBAHHMSI Y POBEICHUS YICHUYECKUX IKCIICPUMEHTOB,
COBEpILICHCTBOBATh YMEHUS HAOIIOAATh 3a XOJOM IIpoIllecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro
pe3yibTar, (opMyIupoBaTh OOOOIICHHS W BBIBOABI OTHOCHUTEIFHO JOCTOBEPHOCTH pPE3yJIbTAaTOB
HCCIIeIOBAHUS, COCTABIATh 000CHOBAHHBIN OTYET O MPOJICITAHHOM paboTe;

nprOOpeTaTh OIBIT YUYCHHUYECKOW HCCIICIOBATEIbCKON U TPOCKTHOW NESATEIBbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHMCKY METOJOB PEIICHHs MPAKTHYECKUX 3ajad,
MPUMECHEHHIO Pa3IMYHBIX METOJIOB MIO3HAHUS.

10) padora ¢ undopmanmeii:

OPUEHTUPOBAThCSI B PA3IMYHBIX MCTOYHHMKAX HH(MOpMauu (HaydyHO-TIOMYJISpHAS JIMTEpaTypa
XUMHUYECKOTO COJIEpXKaHusl, CIIPAaBOYHbIE TIOCOOMS, pecypchl VHTepHETa), aHATM3UpOBaTh WHPOPMAIIUIO
pa3M4YHBIX BUJOB W (OpPM TIPEACTABJICHHUS, KPUTUYECKH OICHMBATh €€ JOCTOBEPHOCTh M
HETPOTUBOPECYHBOCTD;

(bopMyIHpOBaTh 3aMPOChl U MPUMEHSITh PA3IMYHBIC METOJbI MPH MOUCKE W O0TOOpe MH(POPMAIIUH,
HE0O0XOAUMOM JIJ1s1 BBITIOJHEHHSI YICOHBIX 3a/1a4 OTPEICIEHHOTO TUIIA,;

npuoOpeTaTh OMBIT  HCIOJB30BaHHS  WH(POPMANMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH WU
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BBIOMPATh ONTUMAIIbHYIO (DOpMY TpeICTaBIeHUsT HHPOpMALUU (CXeMbl, TpapHKH,
JIMarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIN SA3bIK B KAYECTBE CPEJICTBA MPH pabOTe C XUMUYECKON HH(OpMaIueit:
NPUMEHATh MEKIPEIMETHbIC ((PHU3MUECKUE W MaTeMaTHYeCKHWE) 3HAKW W CHMBOJIBL, (OPMYIIBI,



ab0peBuaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U IPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HAIJISIAHOCTH.

OgBnageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH el CTBUSIMH:

3aJaBaTh BOMIPOCHI IO CYIIECTBY OOCYXJAaeMOW TEeMBbl B XOJ€ JAUANOTa W/HIU JUCKYCCHUH,
BBICKa3bIBaTh UJEH, (POPMYIHPOBATH CBOU IPEIUIOKEHUS OTHOCHTEIBHO BBITOJHEHHS MPEITO0KEHHOM
3a]1a4y;

BBICTYNIaThb C IIPE3CHTAllMEd pe3yabTaTOB IIO3HABATEJIbHOM  JAEATEIbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUM XMMHUYECKOTO AKCIEPHUMEHTA,
MPAKTUYECKON pabOTHI MO MCCIIEIOBAHNIO CBOMCTB M3y4aeMbIX BEIIECTB, PEATN3ALNN y4eOHOTO MTPOEKTA U
(bopMyIHpOBaTh BBIBOJIBI IO PE3yIbTaTaM MPOBEAEHHBIX MCCICIOBAHUN MyTEM COTJIACOBAHUS TIO3ULIUI B
X0JIe 00CYX/IeHUS 1 0OMeHa MHCHHSIMH.

OgiajeHHe YHMBEPCAJIbHBIMH PeryJsiTAHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIBHO IJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIBHYIO JAESTEIbHOCTh, OIPEACIISAS
e€ LIeJM U 3a/1a4M, KOHTPOJIMPOBATh U TI0 Mepe HE0OX0JMMOCTH KOPPEKTUPOBATH MTpeAaraéMblil alrOpuTM
NEUCTBUI MpHU BBHIMOJIHEHUH y4EOHBIX M MCCIENOBATENIbCKUX 3aJad, BbIOMpaTh Hanbosee 3hpeKTuBHBIMN
CHOC00 X pelIeHHsl ¢ yYETOM MOJIy4eHUS! HOBBIX 3HAHUM O BEIeCTBAaX U XMMHUECKUX PEaKLUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHuueckasi XUMUs 0TpaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN 0 XMMHUYECKOW COCTABJISIFOIIEH €CTECTBEHHOHAYYHOW KapTHUHBI
MHpa, pOJIM XMMHHU B TIO3HAHUU SBJIEHUI NPUPOJIbl, B POPMUPOBAHUH MBIIIUIEHUS U KyJIbTYphl JIMYHOCTH,
e€ (QyHKIIMOHAIBLHOM IPaMOTHOCTH, HEOOXOIMMOM IJIsi pEeIIeHUs NMPAKTHUUECKUX 3aJad M HKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

BIIQJICHUE CHCTEMOM XMMMUYECKUX 3HAaHUM, KOTOpas BKIJIIOYAET: OCHOBOIOJIArarolliye TOHATHS
(XMMMUYECKMI ~ 2JI€MEHT, aToM, DJJEeKTpOHHas o00O0JOYKa aTroMa, MOJIEKYJa, BaJICHTHOCTb,
JIEKTPOOTPHULATEIBHOCTh, XUMUYECKasl CBA3b, CTPYKTYpHas (opmyna (pa3BEépHyTas M COKpalEHHas),
MOJIb, MOJISIPHAsi Macca, MOJISIPHBIH OOBEM, YIIepoaHBIH ckeneT, (yHKIMOHaIbHAs TPYMINa, pajukal,
U30MEpHs], U30MEPBI, TOMOJIOTUYECKUHI PsIZl, TOMOJIOTH, YIJIEBOIOPOABI, KUCIOPOJ M a30TCOACPIKAIIHe
COEJJMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEAMHEHUS); TEOPUU U
3aKOHBI (TEOpHs CTPOEHUS OpraHndyecKkux BemecTB A. M. ByrnepoBa, 3aKk0H COXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKMM S3bIK XMMHMH; MHPOBO33DEHYECKHE 3HAHMs, JIKAIIUE B OCHOBE
[IOHMMAaHUS TNPUYUHHOCTM U CHUCTEMHOCTH XUMHMUYECKUX SIBJICHHUH, (PAKTOJIOIMYECKHE CBEICHUSA O
CBOMCTBaX, COCTaBe, MOIy4YeHUH U 0€30IIaCHOM HCII0JIb30BAaHMH BAKHEMIINMX OPraHUYECKUX BEILECTB B
OBITY U IIPAKTUYECKON AEATEIbHOCTH YEI0BEKa;

C(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTepHbIe IPHU3HAKM IOHATHH, yCTaHABIUBATh HUX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIUE IIOHATHS IPM OIMCAHMM COCTaBa, CTPOCHHA U
IIPEBPALLEHUI OPraHNYECKUX COCIMHEHUM;

C(OPMHUPOBAHHOCTh YMEHHUH MCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIS  COCTaBJICHMS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIl€HHOW) (OpMyNl OpPraHMYECKUX BELIECTB U
YPAaBHEHUN XMMHMUYECKUX pEaKUUd, HW3rOTaBIMBaTb MOJEIHM MOJIEKYJ] OPraHMYeCKMX BEUIECTB IS
WUIIOCTPALMKM UX XUMUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHUPOBAHHOCTh YMEHUH yCTaHABJIMBATH NMPUHAAIECKHOCTD U3YyYEHHBIX OPraHUYECKUX BEILECTB
[0 UX COCTaBY U CTPOCHHUIO K OINpeNIeIEHHOMY KJacCy/TpyIIe COeUHEHUH (YTriIeBo0pO/Ibl, KUCIOPOA U
a30TCO/IepKAIlle COEMHEHMs, BBICOKOMOJIEKYJISIpHbIE COEIMHEHMs), JaBaTb MM Ha3BaHHUA IO
cucrematnueckoid HomeHknarype (IIIPAC), a Takxke NpUBOJUTH TPUBHAJIbHBIE HAa3BaHMS OTAEIBHBIX
OpraHMYeCKUX BeLIeCTB (ITWUJIEH, NPOMMWIEH, AaleTUJeH, ATUJICHIVINKOJIb, TJHLIEpPHH, (EeHox,
dopmanpaeru, ametanblIerui, MypaBbHHas KUCJIOTAa, YKCYCHas KHCIIOTa, OJIEMHOBAs KHUCIIOTA,
CTeapMHOBas KUCIIOTA, IIII0K03a, (PYyKTO3a, Kpaxmal, [eJUTi0103a, TIIUIHH);

Cc(OPMHUPOBAHHOCTh YMEHHS ONPEIETATh BUJIbI XMMUYECKON CBSI3UM B OPraHMUYECKHX COEIMHEHUSX
(oMHaApHBIE U KpaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI NPUMEHSATH MOJOXKEHUSI TEOPUU CTPOSHHSI OPraHUYeCKUX BEIIECTB A.
M. byrnepoBa st 0OBsICHEHHS 3aBUCUMOCTH CBOWMCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH
COXPAHEHUSI MacChl BELIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHUE, (U3NYECKHE M XUMHUYECKHE
CBOMCTBA TUIMYHBIX MPEACTABUTENCH pa3IMUHBIX KJIACCOB OPraHUYECKUX BEUIECTB (METaH, 3TaH, THJIEH,



MPOMUJICH, aleTuiieH, OyraaueH-1,3, meTwiOyraauen-1,3, O6eH301, METaHOJ], ATAHOMN, ATHIICHTIUKOJb,
TIMIepuH, (eHos, aneranbAeruja, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIIOKO3a, Kpaxmal, IeJUII0JI03a,
AMUHOYKCYCHAsl KHCJIOTa), WJUIIOCTPUPOBATh TE€HETUYECKYI0 CBSI3b MEXKJIYy HUMHU YpPaBHEHHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIHIA C NUCMOJIB30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HWCTOYHUKH YTIEBOJOPOTHOTO ChIphsi (HE(TH,
MPUPOJHBIN Ta3, Yrojib), CIOCOOBI WX TMepepabOTKU M MPAKTUYECKOE MPUMEHEHHE TPOJIYKTOB
nepepadboTKH;

c(OPMHUPOBAHHOCTh YMCHHI MPOBOJUTH BBIYHCICHHS 10 XHUMHYCCKAM YypaBHEHUSM (MaccChl,
00bEMa, KOJMYECTBA HCXOIHOTO BEHIECTBA WJIM NPOAYKTa PEAaKIMH IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB HJIM MPOJTYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHHI BJIA/ICTh CHCTEMOW 3HAHWH 00 OCHOBHBIX METOAaX HAYYHOTO ITO3HAHUS,
WCIOJIb3YeMBIX B XHUMHH TP W3YYCHUU BCIISCTB W XUMHUYCCKUX SBJICHUN (HAOIIOJCHUE, M3MEpPEHUE,
SKCIIEPUMEHT, MOJICJTUPOBAHHE), UCTIOIB30BATh CUCTEMHBIC XUMHYECKUE 3HAHUS ISl TPUHSATHUS PEIICHHI
B KOHKPETHBIX KU3HEHHBIX CUTYAIUAX, CBA3aHHBIX C BEIIECTBAMH U UX MIPUMEHEHUEM;

chOpMUPOBAHHOCTh yMEHHMM COOJIOAaTh TIpaBWJIa TIOJIb30BAHUS XUMUYECKOW TOCYIOH |
nabopaTOpHBIM O00OpYIOBAaHMEM, a TakKXKe IpaBUiia OOpaIlEHUS C BEHIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBITIONHATh XUMHUYECKUH IKCIIEPUMEHT (TIpEeBpaIICHHS
OPraHWYECKUX BEUIECTB MPU HArPEBaHUM, MOJYyYEHUE STUJICHA U U3YYCHHE €r0 CBOMCTB, KaU€CTBEHHBIC
peakIuy OpPraHuYeCKUX BEIIEeCTB, JACHATypaIrus OCTKOB MPH HArpeBaHWU, IIBETHBIC PEAKIIUU OEIKOB) B
COOTBETCTBUHU C TMpaBUJIAMU TEXHUKH OE30MMacCHOCTH TpHU OOpaIleHUH C BEIIECTBAMH U J1aOOPATOPHBIM
000pyI0BaHUEM, TIPEACTABIISATH PE3YJIbTaThl XUMHUYECKOTO AKCIIEPUMEHTa B (hOpMe 3aluCh ypaBHEHUN
COOTBETCTBYIOIINX PEAKIIUNA U POPMYTUPOBATH BEIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(hopMUPOBAaHHOCTh YMEHHI KPUTHUECKH aHATTM3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO, TTOTyIaeM YO
U3 pa3HbIX UCTOYHHUKOB (CpeicTBa MaccoBoi HHGopMauu, IHTepHeT u Apyrux);

c(hOpMUPOBAHHOCTh YMEHUW COOJIIOAATh MpaBHIa SKOJOTHUYECKH IIEIECO00pa3HOTO TIOBEJACHUS B
OBITY U TPYIOBOM NEATENHHOCTH B LIEISAX COXPAHEHMsI CBOETO 3J0POBbSI M OKpYXKaIOUIEH MpUpPOIHOI
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBHUS Ha >KMBBIE OPraHU3MbI OINpPEACTIEHHBIX OPraHHUYECKUX
BEILIECTB, MoHuUMas cmbica mokazatens [I/IK, moscHATe Ha mnpuMepax crnocoObl YMEHbBLIEHHS H
MpeIOTBPAILEHUS KX BPEIHOTO BO3JACUCTBUS HAa OPTaHU3M YEJIOBEKa;

JUI 00YyYaroIUXCsl C OTPaHUYEHHBIMUA BO3MOXKHOCTSIMHU 3[I0POBBSI: YMEHUE NPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

JUIS CIIENBIX U Ca00BUIAIMINUX OOYyUYaAIOUIUXCS: YMEHHUE HCIOIb30BaTh PeIbe(HOTOUCUHYIO CUCTEMY
o6o3Hauenwuii JI. bpaiins s 3anucu XxuMmudeckux Gopmy.

11 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O011as 1 HeopraHueckasi XUMUs» OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHHI: 0 XUMHUUECKON COCTABIISIIOIIEH €CTECTBEHHO HAyYHOU KapTHHBI
MHpa, POJIM XUMHHU B TIO3HAHUU SBIECHUI MPUPOIbL, B POPMUPOBAHUH MBIIIUICHUS U KYJIbTYphI JINYHOCTH,
e (DyHKIIMOHATBLHOW TPaMOTHOCTH, HEOOXOJIMMOM I PEIICHUS MPAKTUYECKUX 3a7a4 U IKOJOTHYECKH
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOTHOU CPE/IE;

BIIQJICHUE CHCTEMON XMMHMUYECKUX 3HaHUW, KOTOpas BKIIIOYAET: OCHOBOIOJIATAIOIINE TOHSATHS
(XMMUYECKHIl AIEeMEHT, aTOM, U30TOT, 8-, p-, [I- ANEKTPOHHbIE OPOUTATN aTOMOB, HOH, MOJIEKYJa, MOJb,
MOJISIpHBI 00BEM, BaJIGHTHOCTb, 3JEKTPOOTPUIATENLHOCTD, CTEIEHb OKHUCICHHS, XUMUYECKasl CBS3b
(koBasieHTHAsi, MIOHHAsA, METAIIMYecKas, BOJOPOJHAsS), KpUCTANIMYecKass PemeéTKa, THIbl XUMHUYECKUX
peaKklMii, pacTBOp, HJIEKTPOJUTHI, HEIIEKTPOIMUTHI, SIEKTPOIUTHUECKAs IUCCOLHUALUS, OKUCIUTEIb,
BOCCTaHOBUTEJIb, CKOPOCTh XUMUYECKON peaklny, XUMUIECKOE PaBHOBECHE); TEOPUH U 3aKOHBI (TeOpUs
ANEKTPOJUTUYECKON TUCCOMaluu, nepruoanyeckuid 3akon . . MenaeneeBa, 3aKOH COXpaHEHHS] MACChI
BEIIECTB, 3aKOH COXPAaHEHUS M TPEBpAICHHUS SHEPTUHU MPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XUMUHU, MUPOBO33PEHUECKHUE 3HAHU S, JIEKAIlIUE B OCHOBE MOHUMAHUS TPUYUHHOCTH
U CHCTEMHOCTH XUMHUYECKUX SIBJICHHM, ()aKTOJOTUYECKHE CBEJICHHS O CBOMCTBAaX, COCTAaBE, MOTyYCHUU U
0€30MacHOM HCIIOJIH30BAHUH BAXKHEHIIMX HEOPTraHMYECKUX BEIMIECTB B OBITY W MPAKTUUYECKOM
JESTEIbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh YMEHHI BBISBIISITH XapaKTEpHbIE MPHU3HAKUA TOHSATUH, YCTaHABIMBATh HX
B3aMMOCBSI3b, UCMOJIB30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMKUCAHUNA HEOPTraHUYECKUX BEIIECTB U UX
IIpEBpAIICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUU HCIIOJIH30BATh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBICHHUS (HOpMYI



BEIIECTB U YPAaBHEHUI XUMHUYECKUX peakLnii, cucremaTnieckyto HoMeHkiatypy (FOTAC) u tpuBnanbHbie
Ha3BaHMs OTIEJIbHBIX HEOPraHWYECKUX BEUIECTB (YrapHbld ras, YrJ€KUCIbI ra3, aMMHakK, raméHas
U3BECTb, HEraléHas U3BECTh, IUTHEBAsI COAA, TUPUT U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHUH OIPENENATh BAJICHTHOCTh W CTENEHb OKHCICHHUS XUMUYECKUX
3JIEMEHTOB B COEIUHEHMSX paA3JIM4YHOIO COCTaBa, BUJ XHUMHUYECKOH CBA3M (KOBaJIECHTHAs, WOHHAafi,
MeTaJlJIn4yecKasi, BOJOPOJHAsA) B COCAMHEHUSAX, TUIl KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO BEILECTBA
(aToMHas, MOJIEKyJspHas, WOHHAas, METAJNIM4YecKas), XapakTep Ccpeabl B BOJIHBIX pPacTBOPax
HEOPraHUYECKUX COCAUHEHHUI;

c(OPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATh NPUHAICKHOCTh HEOPTaHMUYECKUX BEUIECTB IO UX
COCTaBy K ONpEeAETIEHHOMY KIAcCy/TpyIIe COeIUHEHHN (IIPOCThIE BEMIECTBA - METAUIBI M HEMETAJLIHI,
OKCH/Ibl, OCHOBaHMsI, KUCJIOTbI, aM(POTEPHbIE THIPOKCUIbI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHUH PACKpPBIBATh CMBICI Tepuoaudeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIbHYIO U IPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMHUPOBAHHOCTh YMEHHMHM XapaKTepU30BaThb D3JIEKTPOHHOE CTPOEHHUE AaTOMOB XHMHMUYECKUX
anemeHToB 1-4 mepuonoB Ilepuommueckoit cucrembl xumuyeckux snemeHToB [[. M. Menneneesa,
UCIOJIb3YS OHATUS «8-, P-, I-DJIEKTPOHHBIE OPOUTAINY», «IHEPTETUUYECKUE

YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMMUYECKHUX DJIEMEHTOB U HX
COCMHEHUN IO IepuoAaMm U rpymmaMm Ilepuonnueckol cCUCTEMBI XUMHUYECKHUX avieMeHToB J[. H.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATh) OOIME XWMHYECKHE CBOMCTBA
HEOPraHMYECKHUX BEIIECTB Pa3jIMUYHBIX KJIacCOB, MOJATBEP)KJATh CYIIECTBOBAHME TE€HETHYECKON CBS3U
MEXJY HEOPraHMYEeCKHMMH BEIIeCTBAMHM C IIOMOUIbI0 YPaBHEHHUH COOTBETCTBYIOLIUX XHMHUYECKUX
peaKkmii;

c(OpMHUPOBAHHOCTh YMEHHUSI KIIACCU(PHUIIMPOBATH XUMUUECKHE PEAKIIUU 110 PA3TIUYHBIM MPU3HAKAM
(unciny M cocTaBy pearupyrooliux BEUIECTB, TEIIOBOMY 3(P(eKTy peakiuH, HW3MEHEHHUIO CTereHei
OKHCJICHHUS AJIEMEHTOB, 00pPaTUMOCTH PEAKIINH, YIACTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUU COCTaBISATh YpPAaBHEHHUS pEaKLUMH pa3IWYHBIX THUIOB, MOJHBIE H
COKpaIEHHbIE YPaBHEHUS PEAaKIIMi HOHHOTO 0OMEHa, YUUThIBasl yCIOBUS, TPU KOTOPBIX ATH PEAKIIUH UAYT
710 KOHIA;

cOpMUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIMH, MOATBEP)KIAIONINE KAaueCTBEHHBIN COCTaB
pa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PACIIO3HABATH ONBITHBIM IIYTEM HOHBI, NPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPAaxX HEOPraHUYECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MIOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca ITHX PeaKIIHii;

cOpPMUPOBAHHOCTh YMEHUU OOBICHATH 3aBHUCUMOCTb CKOPOCTH XHMHMYECKON peakiuud OT
pa3nuyYHbIX (PAKTOPOB; XapaKTep CMELIEHUS XUMUYECKOTO0 PaBHOBECHSI B 3aBUCUMOCTU OT BHEIIHETO
BozaeictBus (mpuHnun Jle [larense);

cOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTb XUMUYECKHE IMPOLIECCHI, JIeXKAIlUe B OCHOBE
MIPOMBIIIIJIEHHOTO TTOJTYYEeHUs CEPHOM KUCIIOTHI, aMMHUaKa, a Takke c(hOPMUPOBAHHOCTH MPEACTABICHUI 00
OOILIMX HAYYHBIX MPUHIUIIAX U HKOJOTUYECKUX MPOoOIeMax XUMUYECKOTO MPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJUTH BHIYMCIICHHUS C UCIIOJIL30BAHUEM MOHSITHS «MACcCcoBasi A0
BEII[ECTBA B PACTBOPE», 0OBEMHBIX OTHOIICHH ra30B MPU XUMHUYECKUX PEaKIUAX, MACChl BEIIECTBA HIIU
0o0Bb€Ma razoB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJHOTO M3 YYaCTBYIOIIHX B
peaKknMy BEeILIeCTB, TEIJIOBOTO 3(PQeKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIECTB,
IIPEBPALLEHUS U COXPAHEHMSI SHEPTUU;

c(OPMHPOBAHHOCTh yMEHHUI COOMIOJAaTh MpaBUia [OJIb30BAaHUS XUMHUYECKOW Mocynoll
1a00paTOpHBIM 000pYZIOBAaHMEM, a TaKKe MpaBuwia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO TJa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH MJIAHUPOBATH U BBIOJHATh XMMUUYECKHH SKCIEPUMEHT (pa3ioKeHHe
IIEPOKCH/Ia BOJOPO/1a B IPUCYTCTBUY KaTaJIN3aTopa, ONPEAEIECHUE CPENIbl PACTBOPOB BELIECTB € IIOMOIIBIO
YHUBEPCAJIBHOTO HMHJUKATOPA, BIMSHUE Pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XMMMYECKOM peaxiH,
peaknuy HOHHOTO 0OMeHa, KaueCTBEHHbIE PeaKllnu Ha cyib(aT-, KapOOHAT- M XJIOPU/I-aHHOHBI, HA KATHOH
aMMOHUS, PEIIeHNE YIKCIIEpUMEHTAIbHBIX 3a/1a4 110 TeMaM «Metasl» u «HemeTamib) B COOTBETCTBHH C
MpaBUJIAMHM TEXHUKU OE30MaCHOCTH NMPH OOpallleHHH C BELIeCTBaMHU M JIAOOPAaTOPHBIM 000PYAOBaHHEM,
MPEJCTABIATh PE3YJIbTAaThl XUMHUYECKOTO IKCIIEPUMEHTA B (hOpMe 3allUCH YPaBHEHUI COOTBETCTBYIOIIUX
peakuuii U GOpMyYIUPOBATH BBIBOBI HA OCHOBE ATHUX PE3yIbTAaTOB,;



c(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATH XUMUYECKYIO HH(POPMAIIHIO, TTIOITy4aeMYIO
U3 pa3HbIX UICTOYHUKOB (CPEICTBA MACCOBOM KOMMYHUKALUU, IHTEpHET U IPYTHX);

c(OPMHUPOBAHHOCTh YMEHHI COOMIONATh MpaBHJia SKOJIOTMYECKH LEIecOO0pa3HOro MOBEICHUS B
OBITY U TPYIOBOW JEATEIHHOCTH B LEISAX COXPAHCHHSI CBOETO 3J0POBbSI M OKPYXKAIOUIEH NPHUPOTHOM
CpCabl, OCO3HAaBAaTh OIIACHOCTH BO3I[€fICTBH$I Ha XUBBIC OPraHU3MbIL OHpeI[eJIéHHBIX BCIICCTB, ITIOHUMas
cmbicn nokaszarenst [I/IK, noscHsaTs Ha mpuMepax criocoObl yMEHBIICHUS M IPEAOTBPALICHUS UX BPEAHOTO
BO3JECHCTBUS HA OPraHU3M YEJIOBEKA;

JIIsL 06yqa101u1/1xcs1 C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 3A0POBBA: YMCHHUEC NIPUMCHATH 3HAHUA 00
OCHOBHBIX JOCTYIIHBIX MCTOJaX INO3HAHUSA BCUICCTB U XUMHUUYCCKUX ﬂBJIGHPIfI;

JUTSL CIIETIBIX U CITAa0OBHIAIINX 0O0YJAIOUIMXCSI: YMEHHE HUCIOJIb30BATh PEIBEPHOTOUCUHYIO CUCTEMY
o0o3Hauenwmii JI. bpaiins i 3anucu XUMHYECKHX (GOPMYIL.



TEMATUYECKOE IINTAHUPOBAHUE

10 KVIACC
Koanvecrso yacoB
DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3jiesioB H TeM B KonTpoubn HpaKTI/I‘{eCK( HbooBmr )p p e
n/u MPOrpamMMblI Cero e paboThI e paGoThI uupposbie) odOpazoBarel e

pecypchl

Pa3nes 1. Teoperuyeckue 0CHOBBI OPraHN4YecKOi XMMHHU

[IpenMeTr opraHUYeCKON XUMUU.

blIp8&://1e88om.acagery-

1.1 ITeopus crpoerns oprammaeckux 3 conlenl.1y8choo |.ezm.ru/04/10
coenuHeHuit A. M. byrieposa
Hroro mo pazueny 3
Paspnen 2. Yriaesoaopoabl
21 [IpenenbubIC YTIEBOIOPOIBI — 2 bUp8&://1e88om.acanery-
' AJIKAHBI conlemnl.ty8cbool.ean.ru/04/10
HenpenenbHbie yrieBo10pOIbL: b11p8&://1e88o1m.acaaery-
2.2 6 1
AJIKCHBI, aJIKaJIMCHBI, aJJKUHBI conlenl.ty8cbool.enn.run/04/10
bUp8&://1e88o1m.acaneTy-
2.3 APOMATHHECKHE YTIICBOLOPOTEI 2 conlemnl.ty8cbool.ean.ru/04/10
24 [IpupoHbIe UCTOYHUKHI 3 1 b11p8://1e88om.acaneTy-
' YTJIEBOJIOPOJIOB M MIX TTepepaboTKa conlemnl.ty8cbool.ean.ru/04/10
Utoro no pazneny 13
Paznea 3. Kuciaopojacoaep:kanue opranndeckue coeJuHeHust
31 Crinnrat. DeHou 3 bUp8&://1e88om.acameTy-
' PTBI. conlenl.ty8cbool.eqn.ru/04/10
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1 b11p8://1e88on.acanery-

CrnoxHble 3upbl

conlenl.try8cbool.emn.ru/04/10
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bUp8://1e88om.acanery-

3.3 YIHeBOZLI 3 1 conlemnl.ty8cbool.ean.ru/04/10
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaime opraHudecKne coeIMHeHus
blIp8://1e88om.acanery-
4.1 AMUHBI. AMMHOKHUCIIOTEL. benkn 3 conlenl.y8chool cmm.rm/04/10
Hroro mo pazueny 3
Paspnen S. BbicokoMoJIeKYIsIpHbIE COeIMHEHUS
bUp8://1e88om.acanery-
>1 Mnacrmacest. Kayaykn. Bosokra 2 conlenl.ty8cbool.ean.ru/04/10
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 5
[TPOPAMME
11 KJIACC
KoauuecTBO yacoB
Ne HaunmeHoBaHHe pa3ae/aoB U TeM Konrpoabx IIpakTHYyeck BHeKTpog HbIe
u/n S — Beero |, paGoThi He paGoThI (ungposbie) oOpazoBaTe/ibHbIE
pecypcsbl
Paznea 1. Teopernyeckne 0CHOBbI XMMUM
Crpoenue atoMoB. [lepuoanueckuit blIp8://1e880m.acanery-
1.1 jakon u [lepuonnueckas cucrema 3
conlenl.ty8cbool.emn.ru/04/11
XHUMH4YECKUX 31eMeHToB /1. 1. MenaeneeBa
Crpoenue BemiectBa. MHOT0oOOpasue bUp8://1e88omn.acamery-
1.2 4
BEIIICCTB conlenl.ty8cbool.emn.ru/04/11
1.3 XUMHUYECKUE PEAKIIUU 6 1 1 bLp8://1e88om.acanery-

conlenl.ty8cbool.emn.run/04/11



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

Hroro no pazneny

13

Pa3nes 2. Heopranuyeckasi Xumust

21 MeTa/b] 6 bUp8&://1e88om.acanery-

' conlenl.ty8cbool.enn.ru/04/11
29 HeMeTabt 9 blIp8&://1e88om.acanery-

' conlenl.ty8cbool.enn.ru/04/11
23 CBs13b HEOPraHUYECKUX U 2 blp8://1e88om.acaneTy-

) OpraHUYECKUX BEIIECTB conlenl.ty8cbool.emn.rn/04/11
Hroro no pazneny 17
Pa3pen 3. Xumus u ;Ku3HbL
3.1 XUMMS M KW3HD 4 bI1p8://1e88on.acanery-

conlenl.ty8cbool.emn.rn/04/11

Hroro mo pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[IPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O NTPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. la6puensu O.C. Xumus 10 xnace, yaeOnuk 6a3oBbIii ypoBenb. M., [lpoda, 2020
2. Iabpuensu O.C. Xumus 11 xnace, yaeOHUK 60a30BbIi ypoBeHb. M., Jpoda, 2020

3. la6puensu, O.C. ,Octpoymos, N.I'., BBenenckas A.I'. O0mas xuMus B TeCTax, 3ajadax u
ynpaxHeHusX. 11 knace. YaeOHoe mocobue aiist 001meo0pazoBarenbHbIX yapexkaeHuin» M.: Iipoda, 2008.
4, INadpuensu O.C, Octpoymos U.I"., Peweros I1.B. 3agaun no Xxumuu 1 cnocoObl UX perieHUs

10-11 xmaccer. M.: JIpoda, 2006
METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

1. lMadpuensu O.C., JIsicoBa I'.T"., BBenenckas A.I'.. Xumus 11 knacc. Hacronpnas kaura
yuurens. M.: dpoda, 2007

2. INabpuensu O.C., bepéskun I1.H. KonTpoabsHble 1 TpoBepoYHbIe padOThI 10 XUMUHU
11 xiacc. bazossrit yposens . M.: Jlpoda, 2009.
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
bUp8&://1e88om.equ.ru/le88omn/



https://lesson.edu.ru/lesson/
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