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MNOACHUTEJIBHAS 3AIINCKA
[Iporpamma mo xumuu (0a30BBI ypOBEHB) Ha YpPOBHE CpeaHero oOriero odpa3zoBaHus
COCTaBJICHa Ha OCHOBE:
- ®enepanbHOTO 3aK0HA Poccuiickoit @eneparuu ot 29 nexadps 2012 roma Ne 273-D3 «O6
obpazoBanuu B Poccutickoit @eaepanumy» (B pea. U3MEHEHUN );
- KonBeHnuu o npaBax peb&HKa,

— (¢enepanbHBIA TOCYNApCTBEHHBIH 00pa3oBaTENbHBIM CTaHAAPT CpPEIHEro OoOIIero
o0pa3oBaHMs, YTBEPKIACHHbIM IpUKa3oM MuHHCTEpCTBA 00pa30BaHUS M HAyKH
Poccuiickoit @enepanuu ot 17 mag 2012 r. Ne 413 ¢ u3MeHEHHUSIMU, BHECEHHBIMU
npukazamMu MunucrepcTBa odpasoBanus U Hayku Poccuiickoit ®denepanuu Ne 732 ot 12
aBrycra 2022 r. (nanee — ®I'OC COO)

— B COoOTBEeTCTBUU C (eaepanbHO 00pa30BaTeIbHOW MPOrpaMMoON CpeAHEero OOIIero
oOpa3oBaHus, yTBEpKIeHHOM npukazom Munnpocsemenust PO Ne 371 ot 18.05.2023 r.
( manee — ®OIT COO).

— OcHoBHOI 00pazoBaTeNbHOMN MPOrpaMMbI cpeHero obmiero oopazoanust MAOY COIII
Nell um. B. . CmupnoBsa r. Tomcka;

— Ilpuxkaz3 MunnpocBemenuss Poccun ot 21.09.2022 N 858 "OG6 yTBepkaeHUH
denepanbHOro mepeyHsl y4eOHUKOB, JOMYLICHHBIX K HCIOJIb30BAHUIO MPH peallu3aluu
UMEIOLINX TOCYJapCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM HadyajabHOTO
o0mIero, OCHOBHOIO 0OIIEro, cpeaHero oOmero o0pa3oBaHUs OpraHU3ALUSIMU,
OCYILECTBIISIOUIMMHA 00Pa30BaTENbHYIO JESATEIBHOCTh M YCTAHOBICHHS MPENEIEHOTO
CpPOKa HCIOJb30BAHUS HCKIIOYEHHBIX yueOHHKOB" (3aperucrpupoBaHo B MHUHIOCTE
Poccun 01.11.2022 N 70799)

— -llocranoBnenune ['JaBHOroO TroCyAapCTBEHHOIO CAHUTApPHOIO Bpada POCCUHCKOMN
Oenepanun ot 28 ceHTsIOps 2020 r. Ne28 «O06 yrBepkaeHun canutapHbix mpasui CII
2.4.3648-20 «CaHuTapHO-3MIUEMHUOJIOTUYECKHE  TpeOOBaHUS K  OpraHU3aLUsIM
BOCIHUTAHUS U 00yYEHHUs, OTJbIXA U 03[JOPOBJICHUS JETEH U MOJIOICIKNY;

— IlocranoBineHne [J1aBHOTO TrOCYJapCTBEHHOTO CaHUTapHOro Bpadya Poccuiickoit
®enepanuu ot 28 sHBaps 2021 1. Ne2 «O0 yTBEpKIECHUM CAHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «I'urueHnueckue HOPMATUBBI M TPeOOBaHUS K OOECIEUEHUIO
6e3omacHOCTH U (WIK) OE3BPETHOCTH ISl YeJIOBEKa (PAKTOPOB cpe/ibl OOMTaHUS)

— - [Ipuka3z Munnpocsemenust Poccun ot 22.03.2021 Nel15 «O6 yrBepxknennn Ilopsiaka
OpraHM3alMl M OCYIIECTBICHHUS O00pa30BaTEIbHOW JEATEIBHOCTH 10 OCHOBHBIM
o01m1eo0pa3oBaTeIbHBIM [IporpaMMaM — 0Opa30BaTEeNIbHBIM MpPOrpaMMaM HayaJbHOTO
00111eT0, OCHOBHOTO OOIIET0 U CPEIHETO OOIIETO 00pa30BaHU»;

— VYHuBepcaJgbHblE KJIacCU(PUKATOPBl PpaCHpelieeHHbIX II0 KjaccaM MpPOBEPSIEMbIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTelbHOM NPOTpaMMBbI IO
YPOBHSIM OOLIEr0 00pa30BaHUs U JIEMEHTOB COJEpPXKAHUS MO yU4eOHBIM IpeaMeTam s
UCTIONIb30BaHUsl B (pelepanbHBIX M PETHOHAJBHBIX MPOILEAypax OIEHKH KauecTBa
oOpa3oBaHusi, OJOOpeHHbIE peleHueM  (eAepanbHOro  y4eOHO-METOANYECKOTO
o0veuHEeHHUs 1o obmiemy oOpazoBanui (mamee ®YMO) (mpotokon ot 12.04.2021r.
Nel/21), nmoaroroBnenHsle PenepanbHbIM TOCYAAPCTBEHHBIM OIOJKETHBIM HAay4YHBIM
yupexaeHueM «DenepanbHblii HHCTUTYT ME1aroruiyecKuX U3MEPEHU» U pa3MellleHHbIE
Ha caite https://tc.edsoo.ru/;

— ¢dexnepanbHO pabouei MporpaMMbl BOCIIUTAHUS, C YUETOM pacipeelEHHbIX M0 Kilaccam
NIPOBEPAEMBIX TPeOOBaHMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pazoBaTeIbHON
MpOTrpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHuUs.

[IporpamMa 1Mo XUMHM Ha YpOBHE CpeaHEro oobmero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanny», TpeOOBaHUH K pe3ysbTaTaM OCBOEHUS (perepaibHOM 00pazoBaTeIbHOM MPOrpaMMbl
cpeagHero  obmiero  o6pazoanust (POIlI  COQO), mnpencrasieHHbix B DepepanibHOM



rocyJapcTBeHHOM oOpa3zoBaTtenbHOM cranmapte COO, ¢ yuérom Konnenmuu mpernogaBaHus
yueObHoro mpenMera «XuMHS» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoit deneparum,
peaan3yoIuX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, U OCHOBHBIX NOJIOXkEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoil denepanuu Ha nepuon ao 2025 roma» (Pacnopspkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXO/I0B K pa3pa0OTKe MPOrpaMMBbI [10 XUMUH, K OMPEIEIICHUIO O0IIeH CTpaTeruu
00y4YeHUs, BOCIUTAHUS U PAa3BUTHUSI OOYUAIOIIUXCS CPEICTBAMHU y4eOHOTO TpeaMeTa « XUMUSDY
st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIENTyanbHbIe mojoxkenus I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH IIeJIeH, COAep KaHus, Pe3yIbTaTOB 00y4YeHHUsI U TpeOOBaHUI K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

Xumudeckoe 00pa3oBaHWE, IOJIy4aeMOE  BBIIYCKHHKaMH  00meoOpa3oBaTeilbHOM
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEPIIAIOIIMM ITAllOM peajH3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIFOUEBBIX
[EHHOCTEH!, MPUCYIIUX LIETOCTHON CUCTEME XMMHYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
NO3HAHMS 3aKOHOB MPHPOABI, (HOPMHUPOBAHHS MUPOBO33PEHUS M OOIIEH KyJIbTYpHl YEIOBEKa, a
TAK)Ke IKOJOTMYECKM OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/I0POBBIO U IPUPOIHOHN cpere.
Peanusyercs xumudeckoe o00pa3oBaHHE OOydarOIIMXCS Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHus CPEeACTBAMU Y4eOHOTO MpeaMeTa «XHUMUsD», COAEp)KaHUE U IMMOCTPOCHUE KOTOPOTO
OIIpEJIeTICHbl B NPOrpaMMe IO XUMHHM C y4€TOM CHIEeHU(HUKH HAyKH XHMHUH, €€ 3HAYCHUS B
MO3HAHWUYU TIPUPOABI U B MAaTEPUATBHOMN KM3HM OOIIECTBa, a TaKkKe C YYETOM OOIMIMX Leled U
NPUHIMIOB, XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHHE CHCTEMBl CpEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepaunu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UIPaeT 0COOYIO pOJib B COBPEMEHHOM
LIMBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KyJbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dopMHpOBaHUE PallMOHAILHOIO HAYYHOTO MBILIUIEHHS, B CO3JaHNE LI€JIOCTHOIO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUPE KaK O €IMHCTBE MPUPO/IbI U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE IIOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPY KAIOLIETO MHpa, OCO3HAHUSA B3aMMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIACTSIMU MPUMEHEHHUSI.

Tecno BSaHMOHeﬁCTBYﬂ C IpyruMu €CTCCTBCHHBIMH HAYKaMU, XUMUs CTalla HEOTHhEMIIEMOM
YacThI0 MHUPOBOM KYyJIbTYpbl, HEOOXOAUMBIM YCIOBHUEM YCIEUTHOTO TPYyJAa U KU3HHU KaXJIOTO
yieHa oOmiectBa. CoBpeMeHHass XMMHS KaKk HayKa CO3MjareibHas, KaKk Hayka BBICOKHX
TEXHOJOTHIl HalpaBleHa Ha pelieHHe TII00ATbHBIX MPOOJIeM YCTONYMBOTO pPa3BUTHUS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, TTUIIEBOH, IKOJIOTHYECKOM 0€30MaCHOCTH U OXPaHbI
310POBBAI.

B coorBercTBUM ¢ OOmMMM LENIMH M HPUHLMIIAMU CpEAHEro oOuiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYarouuxcs, HEOOXOIUMYI0 UM IS
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocTaBnsiolmuMHy npeaMeTa « XuMus» SBISIIOTCS 0a30BbIe Kypchl — «OpraHudeckasi XUMUSD)
1 «OO011as 1 HeoOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOIl HAyKU: CHCTEMa 3HAHUI 110 HEOPTaHUYECKOW XUMUU (C BKIIFOUEHUEM 3HAHUH U3
oO1ielt XuMUM) U opraHnueckoi xumun. @opMupoBaHue JaHHONW CUCTEMbI 3HAHUH MTPU U3yUSHUN
npeaMera 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHHsI BCETO MHOT000pasus BELIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUH.



CrpykTypa coaepxanusi KypcoB — «Opranuueckas xumus» u «OO0I1ast 1 HeopraHudeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO MOAX0/a K M3yUYEHUIO
yueOHOro Marepuaia U OOYCJIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHUM Ha
ONpEACNEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHUHU BELIECTBA
paccMaTpUBaKOTCSl HAa YPOBHE KIIACCUUECKOW TEOPUU CTPOEHHUSI OPraHUMYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXUMHMYECKHUX M AJIEKTPOHHBIX IMPEICTABICHUN O CTPOCHUM BEILECTB.
Cenenusi 00 M3yyaeMblX B Kypce BEIeCTBaxX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOXKHBIX OMOJIOTMYECKH AKTUBHBIX COCAMHCHHHA. B Kypce OpraHMYecKOd XWMHUU TOTYdaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIEro oOpa3oBaHus MepBOHAYaJIbHBIC
MPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJIOM 3peHHs B IpenMeTe «XHMHus» 0a30BOr0 ypOBHsS paccMaTpUBaeTCs
U3yYEHHBII Ha YypOBHE OCHOBHOTO oOOmIEro o00pa3oBaHMsA TEOPETHUECKUI MaTtepuan u
(akTOJIOrMUECKUE CBEJEHMS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKasi XUMHsD» OOYYaIOUIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riry0Xe TOHSATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMH O Ba)KHEHINMX BELIECTBAX, MX COCTABE, CTPOCHUH, CBOWCTBAX U
IMPUMCHCHHUH, a TAKIKC 0 XUMHUUCCKUX PCAKIUAX, UX CYIIHOCTHU U 3aKOHOMCPHOCTAX IMPOTCKAHU A
nonoiHseTcs B kKypcax 10 w11 KiaccoB d3JeMEHTaMH  COJAEP)KaHUS, HMMEIOIIUMHU
KYJbTYPOJIOTHYECKUNA M TPHUKIATHOM XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XHMHU C JPYTUMH HayKaMH, PacKpbhIBalOT €€ pOJIb B II03HABATEIBHOU U
NPAaKTUYECKON JIEATEIIFHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHHS K IPOLECCY
TBOpUYECTBA B O0JIACTH TEOPHM U MPAKTUUECKUX MPUIOKEHUH XMMHUH, TOMOTAIOT BBIITYCKHUKY
OpPUCHTHUPOBATLCA B O6HICCTBGHHO 1 JIMYHOCTHO 3HAYMMBIX npo6neMax, CBA3aHHBIX C XHMHCﬁ,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
HHTCJUICKTYAJbHBIX W OKCIHCPUMCHTAJIBHBIX HCCICAOBATCIIBCKUX 3aj1ay. B IEJIOM COACPIKAHUC
y4eOHOro npeamera « XMMHs» JTaHHOTO YPOBHS U3yYEHMsI OPUEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00yJaroMxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUsA (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHUYECKOI0 M OPraHWYeCcKOro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTAaBOM M CTPOCHHMEM, IIO3HABAEMOCTh IIPUPOIHBIX SIBJICHUHN IIyTEM DKCIIEPUMEHTA
U peLIeHHs NPOTUBOPEUYHUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH HKOJIOTUYECKUX MPoOJieM, a Takke MpodieM cOepexeHus
OYHEPIreTUYECKUX PECYPCOB, ChIPbsS, CO3aHUsI HOBBIX TEXHOJIOTMI U MaTEPUAJIOB.

B nnane peuenus 3aa4 BOCIUTAHUS, Pa3BUTHS U COLUAIN3AIMY 00YyYaIOIIUXCsI TPUHSTHIE
IPOrpaMMOil MO XUMHHM TNOJAXOABI K OIPEIEICHHUIO COJAEP)KAaHUS W IIOCTPOEHUs IpenMera
peycMaTpuBaloT (OPMUPOBAHUE YHHUBEPCATbHBIX YUEOHBIX ACHCTBUN, MMEIONIUX 0a30BOe
3HaYeHHE JUIS PA3IUYHBIX BHUIOB JIEATENBHOCTH: pELIeHHs NpoOieM, MOMCKA, aHaIu3a H
o0paboTkn uHPOpMaAIUK, HEOOXOMUMBIX JJsi NPUOOPETEeHHs] OMbITa MPAKTUYECKON U
HCCIIE0BATEIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.

B npaktuke npenogaBaHusl XMMUAW KaK HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsl, TaK U
Ha YpPOBHE CpeJHEro 00111ero o0pa3zoBaHus, P OMPEIEIIEHUN COJEPKATEIIbHON XapaKTepUCTUKU
LHeJied W3Yy4YEHUs MpeAMETa HAMNPABIECHUEM NEPBOCTEIIEHHONM 3HAYMMOCTH TPAIULIMOHHO
npu3Haércs (QopMUpOBaHME OCHOB XHUMHUYECKOW HAyKM KakK o00JacTM COBPEMEHHOTO
€CTECTBO3HAHUS, IPAKTUYECKOMN AEATEIIbHOCTH YEI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU
KyJbTypbl. C METOIMYECKON TOYKHU 3PEHUS TAKOW MOAXOJ K OMPENEIICHHUIO IEelIeHd H3y4eHUs
IIPEAMETA SIBJSETCS BIIOJIHE ONIPaBIaHHBIM.



CoryiacHO JaHHOW TOYKE 3pPCHUs TVIABHBIMH IENISAMH HM3YYEHHs TpeaMmera «XUMHsD» Ha
6azoBoM ypoBHe (10 —11 ki1.) sIBISIFOTCS:

dbopMUpOBaHUE CUCTEMbl XMMHMUYECKHUX 3HAHUM KaK Ba)KHEHIIEW COCTaBIAIOIIEH €CTECTBEHHO-
HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIEKaT KIIFOYEBBIC MOHATHS, (DyHIaMEHTaJIbHBIC
3aKOHBI U TEOPUU XUMHUH, OCBOCHHE A3bIKA HAYKH, YCBOCHUE U IOHUMAHHE CYIIIHOCTU JOCTYIIHBIX
00001IeHNT MHUPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHHE C HUCTOPHEH UX pa3BUTHS U
CTaHOBJICHUS;

dbopMUpOBaHHE W pPa3BUTHE NPEICTABICHW O HAYYHBIX METOAaX I[TO3HAHUS BEIICCTB H
XUMHUYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUN OPHUEHTUPOBATHCS B MHPE
BEILECTB U XUMHUUYECKUX SIBIICHUM, UMEIOIIUX MECTO B IPUPOJIC, B IPAKTUUECKOMN U ITOBCETHEBHON
JKU3HHU;

pa3BUTHE YMEHHMH U CIIOCOOOB JIESATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHHEM M OOBSICHEHHUEM
XUMHUYECKOT0 IKCIIEPUMEHTA, COOJII0IEHUEM TIPaBUII O€30M1aCHOT0 OOpAaICHHS C BELIECTBAMH.

Hapsany ¢ stum, couepxkaTeiibHasi XapaKTEpPUCTUKA LIEJIEeH U 3a1a4 U3y4YCHHs IIpeaMeTa B
IIporpamMmme 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUN C HOBBIMH ITIPUOPUTETAMH B
cucrteMe cpeaHero oouiero oopazoBanus. CeroJHs B IPenojaBaHMU XUMHUHU B OOJIbIIEH CTEEHU
OTJAETCS MPEANOUYTEHUE IPAKTUUECKONH KOMIIOHEHTE COJIEpKaHusl 00yUEeHMsI, OPUEHTUPOBAHHOMN
Ha MOATOTOBKY BBIIYCKHUKA 00I1e00pa3oBaTeIbHON OpraHu3alyy, BIAACIOLIEro He HabopoM
3HaHUH, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH AKTUBHOTO
[IOJIyYCHUS 3HAHUM U IPUMEHEHHUS X B pealbHOU JKU3HU JJIS PEIICHMS IIPAKTUYECKUX 3a1a4.

B cBmu ¢ stum npu H3Y4YCHUU NOPCIMETa «XUMUS» JOMUHHPYIOIICC 3HAYCHUC
an/I06peTa10T TakueC ICJIM U 3aJa4u, KaK:

ajanTanys o0y4aromuxcs K ycJIoBUsIM JUHAMUYHO Pa3BUBAIOILErOCs MUpa, HOpMUPOBaAHHE
MHTEJJIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMooOpa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY HPUHATHIO I'PAMOTHBIX PEHICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

dbopMupoBaHue y OOy4YalOIIMXCSl KIIOUEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHIIUN),
UMEIOIUX YHUBEpCATIbHOE 3HAYEHUE JUIS PA3JIMUHBIX BUJIOB JESATEIBHOCTH: PELIeHUs MpoOiIeM,
MOWCKA, aHaimu3a W o00paboTKku WHOOPMAIUU, HEOOXOTUMBIX ISl TMPUOOpPETEHUs OTbITa
JEATEIIBHOCTH, KOTOpas 3aHMMAeT BaXHOE MECTO B IO3HAHWU XMMUH, a TAKXKE U OLIEHKH C
MO3UIMI IKOJIOTHYECKO 0€30MTaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHX MTPOLIECCOB
Ha OpPTraHu3M YEJIOBEKA U IPUPOJHYIO CPELY;

paSBI/ITI/IC IIO3HABATCJIIbHBIX HHTepeCOB, I/IHTGHHGKTyaJIBHBIX nu TBOpLIeCKI/IX CHOCO6HOCTCI7I
00yJaromuxcs: CHOoCOOHOCTH CaMOCTOSITEIBHO IMPHOOpPETaTh HOBBIC 3HAHHWS IO XHUMHU B
COOTBCTCTBUU C ) KU3HCHHBIMH HOTpe6HOCT$IMI/I, HNUCITIOJIB30BaAThH COBpeMeHHLIe I/IH(bOpMaHI/IOHHBIe
TEXHOJIOTUH JIJIsl TIOMCKA M aHAIM3a YYeOHON ¥ HAyYHO-TIOMYJIIPHONH UHPOPMAITUU XUMUYECKOTO
COJICPKAHUS;

dbopMHUpOBaHKE U PA3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO MBIIIJICHHUS,
HAOIOIATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH INIAHUPOBAHUHU U MPOBEICHUN XUMHUYECKOTO AKCIIEPUMEHTA;

BOCIIUTaHHE Y 00y4aronuxcs yOexk 1IEHHOCTH B TyMaHUCTUYECKON HAIIPAaBICHHOCTH XUMHH,
e€ BaXXHOW pOJIM B pEUIEHHM TJ00aNbHBIX MPOOJIEM pPALKMOHAIBHOTO MPHUPOIONOIL30BaHUS,
MIOTIOJIHEHUSI YHEPreTUYECKUX PECYpCOB M COXPAHEHMsI NMPUPOAHOIO PAaBHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOr0 OTHOIICHHUS K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE TPUOOPETEHNUS



OIIbITa UCIIOJIB30BAHUSA ITOJTYUCHHBIX 3HAHUI JJI1 IIPUHATUS TPaAaMOTHBIX peH_IeHI/Iﬁ B cUTyalusix,
CBA3aHHBIX C XUMHWYCCKHUMU ABJICHUAMMU.

B yuyeOHoM miaHe cpemHero ooumiero o0pa3oBaHHs HMpeaMeT «XUMHs» 0a30BOTO ypOBHS
BXOJMT B COCTaB MpeIMETHOMN 001acT «EcTecTBeHHO-HaYYHbIE IPEIMETHI.

OO01mee 4nciio 4acoB, OTBENEHHBIX IS M3YYCHUS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oobpazoBanusi, coctaBiser 68 yaco: B 10 kmacce — 34 gaca (1 gac B Hezenmo), B 11 kimacce
— 34 gaca (1 4ac B Hezem1O).

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IIPOTPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHUS OOYYArOIIUMUCS
porpaMM CpeaHero oobmiero obpazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
MIPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JHYHOCTHBIX
pe3yNIbTaTOB OCBOEHUS MPeAMETa « XMMUS» Ha YPOBHE CpeIHEro o011ero o0pa3oBaHus BbIIETICHBI
CJIETyIOIIHNE COCTABIISAIOILINE:

OCO3HaHHE OOYYaIOUUMUCS POCCUUCKON TPaKIAHCKON HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEICHHUIO;

HAJIMYUe MOTUBALIUU K 00yUEHUIO;

1[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEXIEHUH JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TPATUIUN 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh U CIOCOOHOCTH OOYYaroIIMXCS PyKOBOJICTBOBATbCS B CBOEH JAEATEIBbHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLUIMMM IEJOCTHOM CHUCTEME XHMMHUYECKOIro
oOpa3zoBaHus;

HaJIMYMe TMPABOCO3HAHMS HKOJOTHMUECKOW KYyJIbTYphl M CHOCOOHOCTH CTaBUTh LENU U
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMuHOCTHBIE PE3YbTAThl OCBOCHUS MIpeaMeTa « XMMUS» JOCTUTAIOTCS B €AMHCTBE yUeOHOI
U BOCIIUTATEIHHOMN JIEATEIILHOCTH B COOTBETCTBUU C TYMAaHHUCTHUECKUMH, COIIMOKYJIBTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€aJaMH POCCUHCKOTO TIpa)KAaHCKOro OOIIecTBa,
IOPUHATBIME B OOIECTBE HOpPMaMH M IMpaBUJIAMU IMOBEJIEHHs, CHOCOOCTBYIOLUIMMHU Ipolieccam
CaMOIIO3HAHUs, CAMOPa3BUTHUSl U HPAaBCTBEHHOT'O CTAHOBJICHUSI IMYHOCTH 00YYarOIINUXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IMpeaMeTa «XHUMHUS» OTpakaroT c(HOPMUPOBAHHOCTD
OTIBITA ITO3HABATEIHLHON U TPAKTUIECKOH AEATEITEHOCTH 00YYAIOIIIXCS TIO PeaTH3aliH IPHUHSTHIX
B OOIIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpamIaHCKOro BOCIIUTAHMS

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSAKY;

NpPEICTaBICHNUS O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JEATETLHOCTH MPHU CO3/IaHUH yUEOHBIX NMPOEKTOB,
penieHnH yueOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BEITIOJTHEHUN XUMHUYECKUX IKCTIEPHMEHTOB;

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHUKY U apryMEHThI APYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB yUeOHOH NesTETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:



[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUeCTBEHHOM
XUMUM;

YBOXEHUSI K MPOIECCY TBOpYECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIUTENbHBIX HAOJIOJICHHH,
KPOTMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPYa YYEHBIX U TPAKTHKOB;

MHTEpeCa M TMO3HABATEIbHBIX MOTHBOB B IMOJYYECHHMH M MOCJIEIYIOIIEM aHAIU3e
nH(}OpPMALIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH  OLIEHMBATh CUTYallMd, CBS3aHHbIE C XUMHUYCCKUMH  SIBICHHUSIMH,
U IPUHUMATh OCO3HAHHBIC PEUICHHS, OPHUEHTHUPYSICh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

FOTOBHOCTU OIICHMBATh CBOE IOBEIEHHWE U TIOCTYNKHM CBOMX TOBApUIIECH C MO3UIUIN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIEJCTBUNA ATUX MOCTYIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMaHMS I[IEHHOCTEH 3J0pOBOro W 0Oe30macHoro obpasza KH3HU, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOiroficHus TpaBui 0E30MacHOro OOpalieHHs ¢ BEHIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYAOBOI 1€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TMPaBHJ WHIUBUAYATBHOTO W KOJUIGKTUBHOTO 0€301acHOro
MOBE/ICHUS B CUTYAIIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMSI TIOCIIEACTBUH M HENPHUITHS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS AIKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEIOBATEIbCKONW JIeATEIbHOCTH,
0O0IIECTBEHHO TOJIE3HOM, TBOPUYECKOI U APYTUX BUAAX JIEATSIBHOCTH;

YCTAaHOBKM HAa aKTMBHOE Y4YacTUE B PEIICHUU MPAKTUYECKUX 3a7ad COIHAIbHON
HaIpaBJICHHOCTH (B PAMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YyYEHHUIO Mpodeccuil pa3iIudyHOro poja, B TOM 4YHCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUI 110 XHUMUH;

YBa)KEHU K TPYLY, JIIOJIM TpyZa U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUYaTBHOHN TPASKTOPHH 00pa30BaHUs, Oy TyIIeH
npodeccuu U peanus3alnuu COOCTBEHHBIX KM3HEHHBIX TIAHOB ¢ YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKH I1eTIECO00Pa3HOTO OTHOIICHUS K MPHUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHS TI00ATBFHOTO XapakTepa IKOJOTHUECKUX MPOOIIEM, BIHSHUS SYKOHOMHUYECKUX
IPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpeibl;

0CO3HAHMSI HEOOXOJAUMOCTH HMCIIOJIb30BAHMS JJOCTHKEHUH XMMUU JIJISl pEIISHHUS] BOIIPOCOB
palMOHAIBLHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOTO HETPHTHS JCHCTBHH, TMPUHOCAIIMX BpEI OKPYKAIOMIEH TPUPOIHON Cpee,
YMEHHUSI MPOTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U MPENOTBPAILIATh UX;

HAJIMYMUSA Pa3BUTOIO HSKOJOTMYECKOTO MBIIUICHHS, SKOJOTHYECKOW KyJIbTYphl, OIbITA
NEeSITETPHOCTH ~ OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHS PYKOBOJCTBOBAaThCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPAaKTHUKE, CTIOCOOHOCTH U YMEHUS aKTHBHO
MPOTHBOCTOSTH HIICOJIOTHH XeMO(pOOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

C(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOILECTBEHHOM MPaKTHKH;



NOHUMaHMs CHeUM(UKH XUMHM KaK HayKH, OCO3HaHus €€ poiau B (HOPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPEACTABICHUs 00 OKpYIKaIOIIeM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
peneHny mpodIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B OCOOOH 3HAYMMOCTH XUMMH JUIsI COBPEMEHHOW LMBHWIM3AaLUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BaXHOM POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, PELIEHUH IT100aJIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPEBOM,
HHEPreTUYECKOW, TMHUIIEBOM U HKOJOTHYECKOW Oe30mMacHOCTH, B PA3BUTUHM MEAMIMHBI,
00ecreyeHn! yCIOBUI YCIIEIIHOro TPy ia U 3KOJIOIHYECKH KOM(POPTHOM KU3HU Ka)KJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOW TI'PaMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METONOB IO3HaHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOIB30BaTh MOJyYaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUM OKpY’KAIOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs AeTaTb 000CHOBAaHHBIE 3aKITIOUEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LICJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCII0JIb30BATh XUMUYECKHUE 3HAHUS JUIsl pelleHus pooiem
B PEAJIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K NO3HAHUIO U HCCIIE0BATEIbCKOM AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpephIBHOMY O0pa30BaHHI0 M CaMOOOPa30BaHUIO, K
AKTMBHOMY TIIOJy4CHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUH C >KM3HEHHBIMU
nOTpeOHOCTAMY;

MHTEpeca K 0COOEHHOCTSIM TPyAa B PA3IMYHBIX cepax MpoecCHOHATBHOMN NesTeTbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yJbTaTbl OCBOEHHUS Y4YeOHOro mpeaMera «XUMHUS» HAa YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMbIe i1 (POPMUPOBAHUS MHUPOBO33PEHUST OOYHYAIOUIMXCS MEXKTUCIUITHHAPHEIE
(MexmnpenMeTHbIe) OOLIeHayUYHbIe TOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBIEHUE, MpOLece, CUCTeMa, HAyyHbIH (akT, MPUHLUI, TMIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHue, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpCaJbHble  ydeOHble  JeicTBUA (mo3HaBaTelIbHbIE,  KOMMYHHKAaTHBHBIE,
peryisTuBHBIE), oOecreuuBarouie (QopMUpoBaHUME (PYHKIHMOHAIBHOW TPAMOTHOCTH U
COLMAIBHOW KOMIETEHIIMH 00yUaroIInxcs;

CIIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIOJIb30BaThb  OCBOEHHBIE  MEXKIUCUUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBepcaJlbHble Yy4eOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

MertamnpeaMeTHble Pe3yibTaThl OTPAXKAIOT OBJIQJACHUE YHHBEPCAIBHBIMU YUEOHBIMU
M03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OBnaneHne YHUBEpPCAJIbHBIMH y‘-leﬁﬂbIMI/I MO3HABATEJIbHBIMHU € CTBUSIMM:

1) 6a3oBble JJOornUecKue AecTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh U aKTyalU3UpPOBATh MPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeNeNsaTh LeNU JACSITeNIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUM HUX JOCTUIKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU,



WCIIOJB30BaTh IIPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOIO MBIIUICHUS — BBIACIATH
XapaKkTepHble TNPU3HAKK TIOHATHM W yCTaHaBIMBAaTb UX B3alMMOCBSA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIUE MTOHATUSA AJIs1 OOBSICHEHMsI OT/IEJIbHBIX (h)aKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;

YCTAaHABJIMBATh IPUUUHHO-CJICICTBEHHBIEC CBA3U MEKy U3y4acMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHbIE, I€IyKTUBHBIE, 110 aHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH U IIPOTHBOPEUMS] B PACCMATPUBAEMBIX SBICHHSX, (OPMYIMPOBATH BHIBOJBI U
3aKJIF0YEHUS;

IPUMEHATh B MPOLECCE MO3HAHMS, MCIIOJIb3YEMbIe B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, IPE0OPA30BBIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMysa, YypaBHEHHME XUMHUYECKOM peakuuu — IpU pPELIeHUH Yy4eOHbIX
[I03HABATEJIbHBIX U IPAKTUUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIE MOJIEIIbHBIE IIPEACTABJICHUS IS
BBISIBJICHHSI XapaKTEPHBIX IIPU3HAKOB U3Y4YacMbIX BEILECTB U XUMUYECKUX PEAKLU.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE el CTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUM;

dopMynupoBaTh 1€MW 3aJa4d  MCCIEJOBaHUS, HCIOJb30BaTh IIOCTABJIEHHBIE H
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJIETh HaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M IIPOBEIECHUS YUYEHHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIECcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMmyiupoBaTb O00OOILIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTATOB UCCIIEOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIE0BATENbCKOM M IPOEKTHOM JIE€ATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIIeHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOI0B [TO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATbCS B pPa3IMYHbIX HCTOYHUKAX HMHPOpMauu (HAy4YHO-IOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UPOBATH MHPOPMALIUIO PA3IMYHBIX BUI0B U (DOPM NPEACTaBIEHUS, KpUTHUECKH OLIEHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTHUBOPEYUBOCTE;

(bopMynMpoBaTh 3ampoChl U TNPUMEHSATh pPA3IUYHbIE METOJbI IpPU TOUCKE U OTOOpE
uHpopMaLnu, HeOOXOAMMOM IS BBIMOJIHEHHS yUeOHbIX 3aJ1au ONpPeaeIEHHOIO THIIA;

pUOOpEeTaTh ONBIT MCHOIb30BAaHUS MH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (hOopMy IpeacTaBiaeHUs] WH(OpMALUU (CXEMBI,
rpaduKu, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHUE);

UCIIOJIb30BAaTh HAyUYHBIM S3bIK B KauyecTBE CpeAcTBa Mpu paboTe C XUMHUYECKOU
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJISTHOCTH.

OB.Ha)]e}me YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH:

3aJaBaTh  BOMPOCHI IO  CYIIECTBY  OOCyXKJaeMoil TemMbl B  XOJe  Juajora
W/WIM JUCKYCCHM, BBICKAa3bIBaTh HJEH, (POPMYIHpPOBaTH CBOU MPEUIOKEHHUS] OTHOCUTEIBHO
BBIIIOJIHEHM TIPEIJIOKEHHOM 3a/1a4U;

BBICTYNaTh C IPE3CHTALMEN Pe3ybTaTOB IO3HABATEIBHOM JEATEIbHOCTH, IOIYYEHHBIX
CaMOCTOATEIIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
AKCIIEPUMEHTA, MPaKTUUYEeCKOH paboThl IO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEILECTB,



peanuzanuu y4eOHOTO MPOEKTa u dbopmyIupoBaTh BBIBOJIBI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MyTEM COTIACOBAHUS MO3UIIUN B X0JI€ 00CYKIeHUs
1 00MeHa MHEHUSIMH.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMUA PEryJIsITUBHBIMU JeHCTBUSIMH:

CaMOCTOSITENIBHO IUIAHUPOBAaTh U OCYIIECTBIATh CBOKO IIO3HABATEIBHYIO NIEATEIbHOCTD,
onpenenss e€ IeTu W 33aJa4d, KOHTPOJIMPOBATH M MO MEpe HEO0OXOAMMOCTH KOPPEKTHPOBATH
IpeularaéMblii alrOpUTM JIEHCTBUN IPU BBIMOJHEHUH Y4YEOHBIX M MCCIIEJOBATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUYETOM IMOIyuYeHHUs] HOBBIX 3HAHUN O
BEUIECTBAX U XUMUYECKUX PEAKLUAX;

OCYLIECTBIIATH CAMOKOHTPOJIb CBOCH JIEATEIBHOCTH Ha OCHOBE CAMOAHAIM3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTH MPEJICTABIICHUNA O XUMUYECKON COCTABJISIONIEH €CTeCTBEHHO-HAYYHOMN
KapTUHBI MHPA, POJIM XHUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOMUMOW [UIS pPEHICHUS
MPAKTUYECKUX 3a7ad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOW XHMMHYECKHMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
HNOHSTUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, XHWMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJISIpHAs Macca, MOJSpPHBIE  00BEM, YITIEPOJAHBIH  CKEJIET,
byHKIIMOHAMbHAS TPYyMMa, pajuKan, H30MepHus, W30MEepbl, TOMOJOTHMYECKUN psid, TOMOJIOTH,
YIJIEBOJAOPOBI, KACIOPOA U a30TCOJAEpIKAIIME COCANHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHNUS); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHUS] OPraHHMUECKUX
BemectB A. M. BytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHUS, JEXKAllUe B OCHOBE MOHMUMaHUs
IMPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (PAKTOJIOTUYECKHE CBEJIEHUSI O CBOMCTBAX,
cocTaBe, OMyuYeHUHU U 0€30MaCHOM MCIOJb30BAHNN BaKHEUIIINX OPraHUYEeCKUX BEIIECTB B OBITY
Y TIPaKTUYECKOM J1eATEIbHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTEPHbIE MPU3HAKU TOHATUH, YCTAaHABINBATH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOEHUS U
MpEBpAICHUI OPraHMYECKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (hOpPMYIT OpraHMYECKUX BEIECTB
U YpaBHEHUH XMMHUYECKHX pEeakUWi, U3rOTaBIMBAaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHUYECKOTO M IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUHN yCTaHABJIMBATh MPUHAAIE)KHOCTh U3yUYEHHBIX OPTaHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENelEHHOMY KIAcCy/TpymIe COeIUHEHUIN
(YrieBomopobl, KHCIOPOA M a30TCOAEpXkalllie COENMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cucreMatndeckoir HoMeHknatype (IUPAC), a Ttakxke
PUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTNEIbHBIX OPraHUYECKHUX BEIIECTB (ITHJIEH, MPOIMMJIEH,



aleTUJICH, STWICHIVIMKOJb, TJIUUEPUH, (QeHos, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCITIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KHCIIOTA, CTEAPUHOBAsT KHUCIIOTA, TITIOK03a, PPYyKTO3a,
Kpaxmal, IeJUTI0JI03a, TIUIUH);

c()OPMUPOBAHHOCTh YMEHHS ONPEICNIATh BUIBl XUMHUYECKOW CBS3M B OPraHUYECKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c()OPMUPOBAHHOCTh YMEHUS TMPUMEHSTH IOJOKCHHUSI TEOPUU CTPOCHUS OPTaHHUUYECKUX
BeiecTB A. M. byTiiepoBa /i 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapakTepHU30BaTh COCTaB, CTpOECHHE, (U3HUECKUEe U
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeTan, 2TaH, STHWJCH, MPOMWICH, ameTWwieH, Oyramuen-1,3, merunOyragueH-1,3, OeHszomn,
METaHOJ, 3TaHOJ, YTHJICHTJIUKOIb, TJIMIEPHH, (EHOJ, alleTalbIerHI, MypaBbUHAs U YKCYyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmal, IeJUII003a, aMHUHOYKCYCHAas KHCIOTa), WIUTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX DPEAKIUN C
HCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIL;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaThb HMCTOYHUKH YTIEBOIOPOJHOTO CHIPHSA
(nedTb, TMPUPOHBIA Ta3, Yroiib), CHOCOOBI HUX MEpepadOTKU U MPAKTUUYECKOE MpPUMEHEHHE
MPOJIYKTOB MEPEpPadOTKH;

c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOJAUTH BBIYMCICHUS [0 XUMHUYECKUM YpPABHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA WK MPOAYKTa peaKlMu 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILECTB
WJIU TIPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJaX HAYyYHOTO
MO3HAHUSI, WCIOJIB3YeMbIX B XHMHUM TPU HM3YYCHUH BEHIECTB MU XHUMHUYECKUX SBICHUU
(HaOnrofieHne, UW3MEpEHHe, OKCIEPUMEHT, MOJACIUPOBAHUE), HCIONb30BaTh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSITHS PEIICHUA B KOHKPETHBIX KU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh TpaBUia MOJIH30BAHUS XUMUYECKON TOCYI0U U
nabopaTopHBIM 000pYyA0BaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH T10 BBITTOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUU T[IJIAHUPOBATh M BBIMOIHATh XUMHYECKHA SKCIIEPUMEHT
(mpeBpaleHns: OPraHMYEeCKUX BEIECTB MPU HArpEeBaHWUH, TOJYYCHHE HTHICHA M W3y4Y€HHE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIMH OPTraHUYECKUX BEIIECTB, IEHATYypallus OeKOB MPU HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C MTPABUJIAMU TEXHUKHU 0€30MTACHOCTH MPH 00pallieHun
C BelIeCTBaMH U JabOpaTOpHBIM OOOPYJOBaHHEM, TMPEACTABIATH PE3YNbTaThl XUMHUYECKOTO
JKCIIepUMEHTa B (OpMe 3aliCHU YpaBHEHUN COOTBETCTBYIOIIMX pPEAKIUNA U (PopMynnpoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOPpMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO HWH(OpMaIuIo,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmarnmu, UHTEpHET U ApYyTUX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IpaBWiIa HKOJOTMUYECKH LEeIecoo0pa3Horo
MOBEJICHUA B OBITY M TPYAOBOH JEATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKpY Xarolie MpUpPOJHON cpesbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPTaHU3MBbI
ONpe/IeIEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMas cMbica mokaszatens [IJIK, moscHsaTe Ha
mpuMepax CrocoObl YMEHBIIICHUsI M TIPEIOTBPAICHUSI UX BPETHOTO BO3JICHCTBHS HA OPTaHU3M
YeJI0BEKa;

JUIs OOyYaroIIMXCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHUE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBIICHUIA;

JUTSI CIIENBIX U CIA0OBUAALIUX 00YYarOIIMXCS: YMEHHE UCII0JIb30BATh PEIbe(PHO-TOUEUHYIO
cucreMy o0o3Hauenuit JI. bpaiins nis 3anucu Xxumuueckux Gopmyd.

11 KJIACC



[TpenmeTrHble pe3ynbTaThl OCBOEHUS Kypca «O01ast 1 HeopraHuyeckasi XUMHsD» OTPaXaroT:

c(hOpPMUPOBAHHOCTH MPEICTABICHHI: 0 XUMHUYECKON COCTABIISIONICH €CTeCTBEHHO-HAYYHON
KapTHHbBl MMpa, POJIM XMMUU B IO3HAHUU SIBJICHUN MPUPOJBI, B (POPMUPOBAHUM MBILIUICHUS U
KyJbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOMUMON JUIS pELICHUs
NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3/I0pPOBbIO U
MIPUPOJHOM CpelIE;

BIQJICHAE CHCTEMOM XMMMYECKHX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIIOJIAraloLIne
HNOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, p-, d- AIeKTpOHHBIE OPOUTAIN aTOMOB, UOH,
MOJIEKYyJla, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCJIEHHS, XUMMUYECKas CBs3b (KOBaJEHTHAas, MWOHHAs, MeTajIn4yecKkas, BOJOpPOJHAs),
KPUCTAJZIMYECKAss  PEINETKA, TUIBI XMMHYECKUX  PEAKUUM, PACTBOP,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, JIEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOHN peaKIy, XUMHUECKOE PABHOBECHUE); TECOPHH U 3aKOHBI (TEOPHSI JJIEKTPOIUTHIECKOM
auccouranuu, nepuoandeckuil 3akon . M. MenneneeBa, 3akOH COXpaHEHUs MacChbl BEILECTB,
3aKOH COXPaHEHMsI M NPEBPALICHUS SHEPrHMM NPU XUMUYECKUX DPEAKLHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHMM, MHPOBO33PEHUECKHE 3HAHHUs, JIEXKAIIHEe B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
cocTaBe, IOJYyYEeHUH U 0€30MacHOM HCHOJIb30BAaHUM BA)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUN BBISBIATH XapaKTEPHbIE MPU3HAKU MOHATUHN, YCTaHABIMBATh
UX B3aUMOCBS3b, HCIIOJIb30BaThb COOTBETCTBYIOILME IOHATHUS IPU ONHMCAHUU HEOPraHMYECKHX
BEILECTB U UX IPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsl COCTaBJICHUS
(dopMyJl BEIIECTB W YpPAaBHEHUN XHMUYECKUX PEAKIUI, CUCTEMaTHUECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHMs OT/AEIbHBIX HEOPraHUMYECKUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHaK, ranméHas W3BECTb, HETall€Has W3BECTh, NUTHEBAs COJA, IMUPUT H
pyrHe);

c(OpMUPOBAHHOCTh YMEHUN ONPEJENSITh BAJIEHTHOCTb U CTETIEHb OKUCICHHSI XUMUYECKUX
HJIEMEHTOB B COEIMHEHUSX PA3JIMYHOTO COCTAaBa, BUJ XMMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJIMYeCcKasi, BOJOPO/HASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BeIleCTBa (aTOMHas, MOJIEKYJIsIpHasi, MOHHAas, METalsIMuecKas), XapakTep Cpelasl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHUHN yCTaHABIUBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIECTB
10 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIle coeIMHEHUH (IIPOCThIE BELIECTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOThI, aM(OTepHBIE THAPOKCHIBI, COJIN);

c(OpMUPOBAHHOCTh ~YMEHMM  pacKpbIBaThb CMBICH Iepuogudeckoro 3akoHa [l
W. MenneneeBa M JEMOHCTPUPOBATb €ro CHCTEMATU3UPYIOLIYI0, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(OPMHPOBAHHOCTh ~ YMEHHMHM  XapaKTepH30BaTh DJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHUX 3JIeMEHTOB 1—4 mepuonoB lleproanyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB /I.
. MenneneeBa, UCHONb3ysd MOHATUSA «S-, P-, d-2JIEKTPOHHbIE OpPOUTAIN», «IHEPreTUYECKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUI MO nepuojaMm M rpymnmnam Ilepuoguueckoil cUCTEMbl XMMHYECKUX 3JeMEHTOB [l
N. Menpneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TN'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IIOMOILIBIO YpPAaBHEHUH COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKLINN;



c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATH XMUMHUYECKHUE PEAKIUH MO Pa3IHnuHbIM
OpU3HakKaM (YUCIy W COCTaBy pEarupyrolux BEIIECTB, TEIUIOBOMY 3((deKTy peaxiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHUSI 3JIEMEHTOB, O0PaTUMOCTH PEaKIuH, YYaCTHUIO KaTallu3aTropa);

c(OpPMHPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHUS PEAKIIMNA pa3IMYHBIX THIIOB, TOJHBIC U
COKpaIIEHHbIE YPABHEHUS PEaKIMil MOHHOTO OOMEHa, YYUTHIBAas YCJIOBHUS, NMPU KOTOPBIX ITU
peakuuu UayT 10 KOHLIA;

c(OpPMUPOBAHHOCTh YMEHUH TPOBOJIUTH PEAKIUH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH
COCTaB pAa3IMYHbIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTb OINBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJAHBIX PaCTBOPaX HEOPTAHMYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYITHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OpPMHPOBAHHOCTh YMEHUI OOBSCHITH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKIH OT
pa3ianyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelHero Bo3zaeiicTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XUMHUUECKHUE MIPOLIECCHI, JIEKAIINE B OCHOBE
NPOMBIIIICHHOTO TIOJYYE€HUSI CEpHOM KHCIIOTHI, aMMHakKa, a Takxke C)OpMHUPOBAHHOCTh
Ipe/CTaBlIeHUd 00 OOIIMX HAyYHBIX MPUHIHUIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI TMPOBOJIUTH BBIYUCICHHUS C HWCHOJIB30BAHUEM MOHITHS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPHU XHUMHYECKHX
peaxIusax, Macchl BEIIeCTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MacCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIUIOBOTO 3(dekra peakiun Ha OCHOBE
3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUU COOJIO/IaTh MpaBWja MOJIb30BAHMS XUMUUYECKOW MOCYI0N U
n1abopaTopHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
MHCTPYKIHSMH TI0 BBITTOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[IJIAHUPOBATh M BBIMOJHATh XUMHYECKHA SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMNPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklud HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHMS, PElIEHUE SKCIEPUMEHTAIBHBIX
3a7a4y mo TtemaMm «Metamel» U «Hemeramiby) B COOTBETCTBMM C TMpaBUJIAMH  TEXHUKH
0€30I1acCHOCTH MPH OOpallleHUH C BELECTBAMH U JIAOOPATOPHBIM 000py1I0BaHUEM, IIPEACTABIATh
pe3ynbTaThl XMMHMUYECKOTO SKCIIEpUMEHTa B (popMe 3amuch ypaBHEHUH COOTBETCTBYIOLIMX
peaxiuit 1 GOpMyITUPOBATH BBIBOBI HA OCHOBE ITHUX PE3YJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKHU aHAIM3UPOBAaTh XHMMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeACcTBa MACCOBOM KOMMYHUKAIUU, IHTEpHET U IPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOMIOAATh IpaBWiIa HKOJOTMUYECKH LEeIecoo0pa3Horo
NOBEJICHU B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS U
OKpPY’KaOIIEeW NMPUPOIHON Cpelbl, OCO3HABATH ONACHOCTh BO3JECHCTBHS HA KUBBIE OPraHU3MBbI
OTpeNIeNIEHHBIX BEIIECTB, MOHUMas cMblca mokasatens [1JK, moscHsITh Ha mpuMepax crocoObl
YMEHBIIEHUS U IPEJOTBPAIICHUS X BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YelIOBEKa;

Ui 00yYaroIuXxcs C OTPAaHUYEHHBIMH BO3MOXHOCTSMU 37I0POBbS: YMEHHE HPUMEHSTbH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHUI;

JUISL CIIETIBIX M CIAa00BUAAIIMX O0YYarOIUXCs: YMEHUE HCII0JIb30BaTh PElibe(yHO-TOUCUHYIO
cucteMy o0o3nauenuii JI. bpaitns nis 3anucu xumMmudeckux Gopmy.

COJAEPKAHUE OBYYEHUA

10 KJIACC



OPI'AHUYECKASA XUMUSA
TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMHH

[Ipeamer opraHuueckod XUMHUHU: €€ BO3HUKHOBEHHME, pa3BUTHE U  3HAYCHUE
B II0J[yYE€HUU HOBBIX BEILIECTB U MaTepUasoB. Teopus CTpOEHUsI OPraHMYECKUX COSAUHEHHUM A.
M. BytnepoBa, e€ ocHOBHBIE mMonoxeHHs. CTpyKTypHble (OpPMYIbl OPraHUYECKUX BEIIECTB.
['omosorus, nzomepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEAUHEHMSIX — OJMHApHBIE U
KpaTHBbIE CBS3H.

[IpencraBienue o knaccupukanuy OpraHUuecKux BemecTs. HoMeHkaTypa opraHmuecKux
COEMHEHUH (cucTeMaTu4ecKas) U TPUBUANIbHbIE Ha3BaHUS BaKHEHIIINX ITPEeICTaBUTENEN KIIAaCCOB
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIC METOJbl M3YUYEHHUS BEIIECTB U WX MPEBPALICHUN: O3HAKOMJICHHE C
oOpa3laMu OpraHWYecKUX BEUIECTB M MaTepuajaMH Ha UX OCHOBE, MOJICITMPOBAHHE MOJIEKYJ
OpPraHWYECKUX BEIIECTB, HAONIOACHUE ¢ ONHUCAHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJI€HHUE, OOYTIIMBaHUE U TOPEHHE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKUH psaa. MeraH u 3TaH — mpocTeiliune
IPECTaBUTEIIN ATKAaHOB: (hPU3UYECKHe U XUMUUECKUE CBOWCTBA (peaKIMK 3aMeILeHHsI K TOPEHUs]),
HAaxO0’K/ICHUE B IIPUPOJIE, IIOJyYECHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOIMYECKUN psiA. DTUIEH U NPONWIEH — IpocTeiine
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHMHUYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HHPOBAHMUS, THIPATalluU, OKUCIICHUS U MOJIMMEPHU3allliN ), TOIy4eHUE U IPUMEHEHUE.

Ankanuensl: Oytamuen-1,3 u merunOyranuen-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKHE
cBOiicTBa (peakius noauMmepusanun). [logyyeHne CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMUUECKHE CBOMCTBA
(peakuuy rUIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUApATALIMM, TOPEHMSI ), TOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MYECKHE W XUMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUST W HUTPOBAHMS), TONyueHHUE W TpHUMEHeHue. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpOBAHUs), NOJYYeHUe U
npumenenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHueckass  CBSI3b  MEXIY  YIVIEBOJOPOJAMHU,
MMpUHAJIC)KAIIUMHA K pa3JIMYHbIM KJIaCCaM.

[TpupoaHble UCTOUYHUKU YTI€BOAOPOAOB. [IpupoaHbIid Ta3 U MoOMyTHbIE HEPTSIHbIE Ta3bl.
Heds u e€ npoucxoxaenue. CiocoObl mepepaboTKu HeTH: epEroHKa, KPEKUHT (TEPMUUYECKHH,
KaTtaauTuueckuit), mmponu3. Ilpogykrsl mnepepa®oTku  HedTH, HUX MpPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIN yroib ¥ MPOAyKThI €ro nepepadoTKH.

OKCIIepUMEHTAJIbHBIC METOABI M3YUCHUS BEIISCTB M MX NPEBPAIICHUI: 03HAKOMJICHHE C
06pa3uaMH IJj1acTMacce, KayudyyKoB U PE3UHbI, KOJUICKIITUN «He(bTB» n ((YFOHL>>, MOACIINPOBAHUC
MOJICKYJT yrJICBOAOPOAOB W TAJOTCHOIPOU3BOJHBIX, MPOBCACHUC IPaKTUYECKON Da6OTBII
MOJIYYCHHEC 3THUJICHA U U3YUCHUC CTO CBONCTB.




Pacuéryple 3agauu.

Bbruncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, o0BbEMA, KOJIMYECTBa
MCXOHOTO BEIIECTBA WIIH MIPOAYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJTHYECTBY OJTHOTO
U3 UCXOJHBIX BEILIECTB MM MIPOTYKTOB PEAKIUN).

Kucaopojacoaep:kammue opranndeckne coeTnHeHnst

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (pPEakUMU C aKTUBHBIMU METAJUIaMH, TaJlor€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHuoroaTroMHEIE CIIUPTHI. OTHIICHTIINKOJIb U TIMLOEPHUH: CTPOCHHC, (1)1/1314%01(1/16 u
XHMHYCCKHE CBOMCTBA (B3aI/IMOI[€I\/JICTBI/Ie CO IICJIOYHBIMU METAIJIaMH, KAYCCTBCHHAA PCAKIIHUA Ha
MHOI'OATOMHBIC CHI/IpTLI). HCﬁCTBHe Ha OpraHu3sM 4YCJI0BCKaA. HpI/IMeHeHI/Ie TIIMOCprHa M
OTHUJIICHT JIMKOJIA.

@DeHOII: CTPOCHUE MOJIEKYJIBI, (PU3NIECKUE U XMMUYECKHE CBOMCTBA. TOKCHYHOCTD (heHOoa.
[Tpumenenue penona.

Anprerunpl U kemonvl. DopMalbIeTHA, aNETAIbACTHI: CTPOCHUE, (PHU3MUECKUE W
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC DEAKIIHH),
MOJTYy4YECHUE U IPUMEHEHHUE.

OmHOOCHOBHBIE TIpeeTbHBIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHasl KUCIOTHI:
CTpoeHHe, PU3NUECKHEe U XMMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME JJI Kiacca KUCIOT, PeaKIus
sTepudUKaINK), TMOodydyeHue ©u mpuMmeHeHue. CTeapuHOBasE W OJICMHOBAas KHCJIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblia KaK COJU BBICIIUX KAPOOHOBBIX KUCIOT, HX
MOIOIIee JICHCTBHE.

CrnosxHble 3¢upbl Kak IPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['MIpONH3 CIOKHBIX 3(PHUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupos. bruonorudeckas poiib KUpPOB.

VYrieBonpl: cocTaB, KiiacCU(pUKAIMS yTIAEBOAOB (MOHO-, TU- U TIoJIMcaxapuabl). ['oko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruapokcuom meau(1l), okucnenue aMMuauHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B MPHUPOJE, MPUMEHEHHE,
ouonornueckas poib. DorocunTes. OpyKkTO3a KaK U30MEP TITFOKO3HI.

KanMaJ'I " [OEJUII0JI03a KaK IMPUPOAHBIC IMOJIMMEPHI. CTpO@HI/Ie Kpaxmajia 1 LEJIJIKOJI03bI.
du3nyeckue U XMMHUYECKHE CBOMCTBA Kpaxmalia (FI/I,[[pOJ'II/B, KauCCTBCHHAsA pCaKIUs C I/IOILOM).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHHUs BELIECTB W MX MPEBPALIEHUI: INPOBENECHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KayeCTBEHHBIE
peakuu OJIHOATOMHBIX CHHUPTOB (OKUcIeHHe 3TaHoia okcuaom wmenu(ll)), MHOroaroMHBIX
cnupTOB (B3auMmojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), anprernnoB (okuciaeHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(Il), B3aumoaeiicteue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3a1a4n.




Boruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, o0OBbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WIIM MIPOAYKTA PEAKIIHH MO0 U3BECTHBIM Macce, 00bEMY, KOJTHYECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB MM MIPOIYKTOB PEAKIUN).

A30Tcoz[ep>1<a1une OpTraHU4YC€CKUEC COCIUHCHUS.

AMHMHOKHUCIIOTHI Kak aM(pOTEpHBIC OpraHuYecKre coeTuHEHUsA. PDU3NUECKHEe U XUMUYECKHE
CBOMCTBa aMHUHOKHCIOT (Ha NpUMeEpe TIUIHMHA). buonormyeckoe 3HAYCHUE AMHHOKHUCIIOT.
Ilentuael.

benku kax mpuposiHbIE BBICOKOMOJIEKYJISIpHbIE coequHeHMs. llepBuuHas, BTOpUYHaAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWMCTBA OEIKOB: TUIPONIM3, ICHATYpallus,
KauEeCTBEHHbIE PEAaKIIMK Ha OEIIKH.

3KCH€DI/IM€HT2UII)HI>I€ MCTOAbI M3YVYCHUA BCUICCTB M HX HDGBDaH_IGHI/If/'Ii Ha6JIIOI[eHI/I€ n
OINKCaHKWE JCMOHCTPAIMOHHBIX OIBITOB: JCHATypalus OCJIKOB IPH HArpeBaHWUHU, IIBETHBIC
peakiuu OeNKOB.

BLICOKOMOJICKyJIﬂpHI)Ie COCIMHCHUA

OcHOBHbBIE TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO, CTENECHb MOJMMEpPU3AIUMU, CPEAHsss MoJeKyisipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTUHEHUI — MOTMMEpHU3aIIHs U MOJIUKOHICHCAIIHS.

SKCHCDI/IMGHTELTIBHLIC METOAbl M3VUYCHHUS BEIICCTB U MX IPEBPALLCHUN: O3HAKOMIICHHE C
06pa3uaMH MMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnopeaMeTHBIE CBA3H.

Peamuzanus MCKIIPECAMETHBIX CBs3EH Ipu U3y4YCHUU OpFaHquCKOﬁ xumuu B 10 Kitacce
OCYHICCTBJIACTCA YEPC3 HCIIOJB30BAaHHUEC KakK O6HII/IX CCTCCTBCHHO-HAYUYHBIX HOHHTHfI, TaKk H
HOHHTHﬁ, ABJIIFOINUXCSA CUCTEMHBIMUA JIS1 OTACJIBHBIX ITPEAMCTOB €CTECCTBECHHO-HAYYHOI'O IHKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHA: SBJICHHME, HAay4HbIH (akT, rumoresa, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(uKaius, TMNePUOJUIHOCTb, HAONIOJCHUE, HW3MEpPEHHUE,
HKCIIEPUMEHT, MOJEIIUPOBAHUE.

®dusuka: MaTepus, SJHEPTUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, YHEPIETUYECKUN YPOBEHb,
BEIIIECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHHUE BEIIEeCTBa, (PU3UUECKNE BETUIMHBI M €TUHULIBI UX

HU3MCPCHUH.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B opraHusme, (OTOCUHTES,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, yTriIeBOIbl, )KUPbI, (DEPMEHTHI).

Feorpa(bnﬂ: MHHCPAJIbl, TOPHBIC TTIOPO/JbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, PECYPCHI.
TexHomorus: MUIICBBIC MMPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O IMMUTAHUA, MOIOIIUC CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMETUUYCCKHUE MPErapaTbl, MaTCpUaJibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKHUX

BOJIOKOH.

11 KJIACC



OBIIAS U HEOPTAHNYECKAS XUMMUA
Teopernyeckne 0CHOBbI XUMHH

XUMHYECKUH 2JIeMEeHT. AToM. Sapo aroma, H30TOIBL. DJEKTPOHHAs 00OJOYKa.
DHepreTuyecKue ypoBHH, NOypPOBHU. ATOMHBIC OpOHTaly, S-, p-, d- anmeMeHTsl. OcoOeHHOCTH
pacrpeziesieHus: 3JEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepmoamdeckass cucremMa XUMHUYECKUX 3JIeMEHTOB JI.
N. MenpneneeBa. CBsi3b nepuoguveckoro 3akoHa u Ilepumonuyueckod CHUCTEMbl XUMHUYECKHUX
sneMmeHToB [[. M. MeHneneeBa ¢ COBpEeMEHHOM TEOpUEH CTPOEHUsS] aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIECTB
[0 TPyIIaM U NepruojaM. 3HaueHne NEPUOANUECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crtpoenue BemecTBa. XHUMHUYECKash CBs3b. Buabl XuMudeckod CBSI3U (KOBaJleHTHAs
HETOJISIpHAsl W TIOJISPHAs, WOHHAs, MeTayuindeckas). MexaHn3mbl 00pa30BaHHs KOBaJCHTHOMN
XUMHUYECKON CBsi3U (OOMEHHBIA U JTOHOPHO-aKLENTOpHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DneKTpooTpUuliaTebHOCTh. CTenenb okucieHus. OHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJEKYISPHOrO U HEMOJIEKYJIIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BeulecTBa. THIBI KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIETKH.

[ToHsiTHE O AHMCTIEPCHBIX cUcTeMax. MICTHHHBIC M KOJUIOWAHBIC PacTBOPBL. MaccoBas J10Jist
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranndeckux coequHeHnil. Homenknarypa HeopraHnyeckux BELIECTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHAMIECKAIIUX K PA3IIMYHBIM KIIACCaM.

XuMuueckas peaKknus. KJ'IaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKI_[I/Iﬁ B HeopraHquCKOﬁ u
OpFaHHHGCKOﬁ XUMUHU. 3aKOH COXPAaHCHUS MACChl BEIICCTB, 3aKOH COXPAaHCHHA U NPCBpALICHUSA
SHEPTHUHU IPU XUMHUYCCKUX PCAKIIUAX.

CkopocTh peakuuu, €€ 3aBUCMMOCTb OT Pa3IMYHbIX (akTopoB. OOpaTHUMble peaKIUu.
XnMmuyeckoe paBHOBecHe. DaKTOpbI, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle HlaTense.

OnektponauTnueckas auccouuanus. CunbHbele U cialble 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOPOB BEIECTB: KHUCasl, HEHTpalibHas, IeouHasl.

OKHCIUTEIBFHO-BOCCTAHOBUTEIILHBIC pCaKkmuu.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHUs BEIIECTB M WX NPEBPAILNCHUM: JEMOHCTPALMS
tabmun «llepuognueckast cucrema xumuueckux snemeHtoB JI. M. MenpeneeBa», u3ydeHue
Mozeen KPUCTAJTINYECKUX PEIIETOK, HaOmroieHue
U OIMCAaHNE JEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3oKeHHE MEPOKCHIAa BOIOPOIA B
IPUCYTCTBUM  KaTaJM3aTopa, ONPEACIEHUE Cpeabl pacTBOPOB BEIIECTB € IOMOUIBIO
YHHMBEPCAJIbHOTO WHAMKATOpa, pEakMi MOHHOTO OOMEHa), MPOBEACHNE MPAKTUYECKOH paboThI
«BnusiHre pa3auyuHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKON PEAKIIHI.

Pacuérable 3a1a4u.




Pacuétbl o ypaBHEHUSIM XUMUYECKUX PEAKLUii, B TOM YUCIIE TEPMOXUMHUYECKHE PAaCUEThI,
pacy€Thl C UCMIOJIB30BAHUEM TTOHSATHUS «MACCOBAst J0JIsl BEILIECTBAY.

HeopraﬂnquKaﬂ XUMHUA

Hewmerannsl. [lonoxenue nemeraminos B [leprognyueckoit cucteMe XMMUYECKUX JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpPOCHHsI aroMoB. DHU3WYECKHE CBOHWCTBA HEMETAJLIOB.
AIoTponusl HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XHMMHYECKHUE CBOWCTBA BaKHCHINMX HEMETAUIOB (TaJIoTeHOB, cephl, a3oTa, (ocdopa,
YTIEpoaa U KPEMHHUS) U UX COSAMHECHUN (OKCHIOB, KUCIOPOICOISPIKAIINX KUCIOT, BOJOPOTHBIX
COCTMHCHUH ).

[IpruMmeHeHre Ba)KHEHUIIIUX HEMETAJIOB U UX COCIMHEHUH.

Metannel. [lonoxenune metamnoB B [leproanyeckol cucTeMe XUMHUYECKUX 3JIEMEHTOB /JI.
N. MenpneneeBa. OcOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 00004YeK aTOMOB MeTauioB. OOiiue
¢u3nveckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJICKTPOXMMHUYCCKHH Psiji HaNPsSKECHUN
METaJLIOB.

XHUMHYECKUE CBOMCTBA BAKHEHINMX METAUIOB (HATpWM, KaJlMi, KaJbllUHd, MarHWi,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

O6mme cocoObI MoTydeHHsI MeTaIUIOB. [I[puMeHeHne MeTallIoB B OBITY M TEXHUKE.

3KCH€DI/IM€HT2UII)HI>I€ MCTOAbI HM3YYUYCHHS BCUICCTB W HUX HDCBDElHICHI/IﬁZ HN3YUYCHUC
KOJUICKIMH «MeTallIbl M CIUIaBbD», 00pa3I[0B HEMETAJIIOB, PEICHUE YKCIIEPUMEHTAILHBIX 32134,
HAOJIIOJICHUE W ONKCAHWE JIEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OIBITOB (B3aWMOJICHCTBHE
TUPOKCHUIA ATFOMHHHMSI C PACTBOPAMH KHUCIIOT U IIeNIouei, KaueCTBEHHbIC peaKIIMi Ha KaTHOHBI
METaJlIoB).

PacuéTHble 3a/1a4un.

PacuéTsl Maccel BemiecTBa UM 00bEMa ra3oB O U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIMX B PEAKIIMH BELIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHuA 1 )KU3Hb

Ponps xumun B obecrieueHUn SKOJIOTHYECKOM, SHEPTETUUECKONU U MUIIEBOM OE30MacHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIUM.

HpeI[CTaBJ'ICHI/ISI 00 O6I_I_II/IX HAayYYHBIX ITPUHIHUITIAX IPOMBIIIIICHHOI'O MMOJIYUYCHUA BaXKHEUIITHUX
BEIICCTB.

YemoBek B MHpE BEIIECTB M MaTEPHAIOB: Ba)XKHEHIIME CTPOUTENbHBIE MATEpUAIbI,
KOHCTPYKILMOHHBIE MaTEpHUalIbl, KPACKH, CTEKIIO, KepaMUKa, MaTepUaibl s DJICKTPOHUKH,
HaHOMaTepHalibl, OpraHM4YeCcKHe U MUHEpPaJIbHbIE y100pEHUSI.

XvMHs ¥ 370pOBbE YEJIOBEKA: IMpaBUja HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
paBuiIa 0e301acHOTrO MCIIOJIb30BaHUS IpenapaToB OBITOBOM XUMHAN
B [IOBCE/IHEBHOM JKHU3HH.



MexnpeIMeTHEIE CBSI3H.

Peanu3zarust MeXIpeIMETHBIX CBSA3EH MPU U3YYCHUH 001 U HEOPTaHMIECKOM XUMuUU B 11
KJIACCE OCYIIECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK
U TOHSATHUH, SBISAIOIIUXCS CUCTEMHBIMHU JUISI OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO
HUKJIA.

OO01mre ecTeCTBeHHO-HAYYHbIC TIOHSTHS: HAyYHBIN (DaKkT, rTUNIOTE3a, 3aKOH, TCOPHS, aHAJIH3,
CHUHTE3, Kiaccu(UKaIus, TMePUOJUIHOCTh, HAOIIOICHNE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHUE, SABJICHHE.

®dusuKa: marepusi, SHEpPrus, Macca, aToM, AJIEKTPOH, MPOTOH, HEHUTPOH, WMOH, H30TOI,
PaAOAaKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YpOBEHb, BEILECTBO, TEIO0, 00BbEM, arperarHoe

COCTOsIHHEC BCIIICCTBA, (bI/ISI/ILIeCKI/IC BCJIMYXHBI U €AWMHUIBI UX U3MCPCHUS, CKOPOCTh.

buonorus: KJICTKA, OpraHu3M, OJSKOCHUCTCMaA, 6H00(bepa, MaKpoO- M MHKPOIJICMCHTEI,
BUTaMHHBI, odmeH BCIICCTB B OpraHu3Me.

['eorpaduisi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIC, TOTLTNBO, PECYPCHI.

TexHonorus: xumudeckas MMPOMBIIIJIICHHOCTb, MCTAJLIIYpPI'usi, IPOU3BOACTBO CTPOUTCIbHBIX

MaTcpuraiosB, CEIbCKOXO3S1ICTBEHHOC IMpOn3BOACTBO, UIIcBasa MMPOMBIIIJICHHOCTD,
q)apMaHeBTI/ILIGCKaH IMPOMBIIIJICHHOCTb, IIPpOU3BOJACTBO KOCMCTHUYCCKUX npceriapaTtos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MarcepuaiosB, OJICKTPOHHAsA IMPOMBIIIJICHHOCTD,
HAHOTCXHOJOI'NH.

YYET PABOYEM MPOI'PAMMBI BOCITUTAHUSI

-YCTaHOBJICHUE JIOBEPUTEILHBIX OTHOIICHHHA MEXKIy MeIarorHdeckKuM paOdOTHHKOM U
00yyaromuMucs, COCOOCTBYIOIUX MO3UTUBHOMY BOCHPUATHIO 00yYaroLUMHCS TpeOOBaHUHN U
poch0 MeTarorndeckoro paboTHUKA, MPUBIICUCHUIO HX BHUMAHUS K 00CYX/IaeMOI Ha ypoKe
UHpOpPMAlLlMY, aKTMBM3AallUM IO3HABATENIbHOW NEATEIbHOCTH; - MOOYKIEHHE OOydaroIuxcs
coONoIaTh Ha YpOKe OOMICTIPHHATHIE HOPMBI TOBEICHUS, NpaBHiIa OOMIEHHS CO CTApPIIUMHU
(memarornuecKUMyU paOOTHUKAMH) M CBEPCTHHKAMU (OOYYArOIIMMMCS), TPUHIUIBI Y4eOHOMN
TVICIIATUTMHBL ¥ CAaMOOPTaHU3aINK; - TPUBJICYCHHE BHUMAHUS OOydYarOMIMXCS K LEHHOCTHOMY
acleKTy M3y4yaeMbIX Ha ypoKax SIBJCHMH, OpraHuzaius MX paboThl C IMOJydaeMOM Ha Ypoke
COLMAIIGHO 3HAUYMMOW WHOpManueld — WHUIUHPOBAHHWE €€ OOCYXKIEHHS, BBICKA3bIBAHUS
00yyaromyUMHUCsT CBOET0O MHEHMsS IO €€ MOBOAY, BBIPAaOOTKM CBOEro K HEH OTHOUICHHUs; -
UCTIOJI30BaHUE BOCITUTATEIBHBIX BO3MOXKHOCTEH COZEp)KaHUsl Yy4eOHOro mpeaMmera depes
JIEMOHCTpalMi0  OO0yYaroIMMCsl HPUMEPOB OTBETCTBEHHOI'O, TIPaXKJAaHCKOIO IOBEIEHMUS,
MPOSIBJICHUS YEJIOBEKOIIOOUS U A0OPOCEpICUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB
JUIs YTEHUs, 3aJad JUId pelleHHs, MNpOoOJEeMHBIX CHUTyalui Juis oOCyXJAeHus B Kiacce; -
NpUMEHEHHE Ha YPOKEe MHTEPAKTHBHBIX (OPM PaOOTHI ¢ OO0YYAIOIIUMHUCS: WHTEIUICKTYaITbHBIX
UTP, CTUMYJIMPYIOIINX MTO3HABATEIbHYI0 MOTHBAILIMIO 00YYAIOIIMXCS; TUCKYCCUH, KOTOpPBIE Jal0T
00y4aromuMCcst BO3MOKHOCTB MPHOOPECTH OMBIT BEICHHUSI KOHCTPYKTUBHOTO JTMAJIOTA; TPYIIIOBOM
paboThl WM paboThl B apax, KOTOPbIE yyaT KOMaHIHON paboTe U B3aMMOJAEHCTBHIO C APYTUMHU
NIETbMU; - BKIIFOUEHUE B YPOK HTPOBBIX MPOIIEIYP, KOTOPBIE TOMOTAIOT MOIEPKaTh MOTHBAITHIO
00yyaromuxcs K NOJTy4YeHUI0 3HAaHUH, HaJIa)KMBAHUIO TTO3UTHUBHBIX MEKIMYHOCTHBIX OTHOILICHUN
B KJlacce, IMOMOTAIOT YCTAHOBIICHUIO IOOpPOKENaTEIIbHOW aTMOC(epbl BO BpeMsl YpOKa; -
opranuzans IedcTBa MOTHUBUPOBAHHBIX M OPYAMPOBAHHBIX OOydarOMMXCs HaJl UX
HEYCIEBAOIINMH OTHOKJIACCHUKAMH, JIAIOIET0 UM COIMAIbHO 3HAYUMBIHN OTIBIT COTPYIHHUYECTBA
U B3aMMHOM TOMOIIM; - WHUIMHPOBAHUE U TOAJEPKKA HCCIEIOBATEIbCKON esATETbHOCTH
00yJaromuxcst B paMKaxX peain3alliid MU WHAWBHUIYATbHBIX H TPYIIOBBIX HCCIEI0BATEIbCKIX



MPOEKTOB, YTO JAacT OOYYaIOUIMMCS BO3MOXKHOCTh TNPHOOPECTH HABBIKA CAMOCTOSITEILHOTO
peLICHUsT TEOPETHYECKOW NpoOIeMbl, TeHepupoBaHUs M O(OpMIICHHS COOCTBEHHBIX HJIEH,
YB@XHUTEIBHOTO OTHOIICHUS K UyXKHM HesIM, 0(pOpMIICHHBIM B pabOTax APYTHX MCCIeI0BaTeNeH,
HaBBIK IMyOJMYHOTO BBICTYIUICHHS MEPE]] Ay AUTOPUEH, apryMEHTHPOBAHUS U OTCTAaUBaHUS CBOCH

TOYKHU 3pCHUSI.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
Ne  Haumenosanue pasnenos u reM Kosmmuectso OnexTpoHHbIe (1I(POBLIC)
n/n IPOrpamMMbl 4acoB o0pa3oBaTeNbHbIE PECYPChI

Bcero

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHM

1.1 IlpenmeT opraHu4ecKol XUMHUH. 3 https://resh.edu.ru/subject/29/10/
Teopust cTpoeHust OpraHMuecKux
coequHenunit A. M. Bytneposa

Uroro no pazaeny 3

Paznea 2. Yraesogopoasl

2.1 IlpenenbHbIE yTI€BOAOPOIBI — 2 https://resh.edu.ru/subject/29/10/
aJIKaHbI

2.2 HenpenenbHbIE YTIIEBOAOPOIBI: 6 https://resh.edu.ru/subject/29/10/
QJIKCHBI, AJTKATUCHBI, AJIKIHBI

2.3 ApomaTHyuecKkue yrieBo10poabl 2 https://resh.edu.ru/subject/29/10/

2.4 TlpupoHbie HCTOUYHUKHT 3 https://resh.edu.ru/subject/29/10/
YTJIEBOAOPOIOB M UX
nepepaboTka

Wroro no pazneny 13

Pa3gen 3. Kuciopoacoaepaxamme opranndeckKue coeInHeHust

3.1 Cnuptel. ®eHon 3 https://resh.edu.ru/subject/29/10/

3.2 Anpnerunsl. Kap6oHOBBIE 7 https://resh.edu.ru/subject/29/10/
KUCTOTHI. CIIOXKHBIE dPUPHI

3.3 YrneBosl 3 https://resh.edu.ru/subject/29/10/

Wroro no pazneny 13

Paznen 4. A3oTconeprkaniue oprannyeckue coeJuHeHUs

4.1 AmuHBI. AMUHOKHCIIOTHI. benku 3 https://resh.edu.ru/subject/29/10/

Hroro no pazneny 3

Pa3pnen S. BbicokoMoOJIeKY ISIpHbIE COCAUHECHUS

5.1 Ilnactmaccsl. Kayuyku. 2 https://resh.edu.ru/subject/29/10/
Bosiokna

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB 34

10 ITPOI'PAMME

VYyer
paboueit
MPOTPaMMBbI
BOCITUTAHH
st
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11 KUIIACC

No  HawmmenoBanme paznenoB u teM KomnngectBo
/T MIPOrPaMMBbl 4acoB

Bcero

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU

1.1 CtpoeHue aToMOB. 3
[lepuoauueckuii 3aK0H U
[Iepuoanueckas cucrema
XUMHUYECKHX 371eMeHTOB /1.

H. MengaeneeBa

1.2 CtpoeHue BemecTBa. 4

MHuoroo6pasue BeuecTB

1.3 XuMudeckue peakiuu 6

Uroro no pazaeny 13
Pa3nen 2. Heoprannueckasi xumusi

2.1 Metansl :
2.2 Hemerasuisl 9
2.3 CBsI3b HEOPraHUYECKUX H 2

OpPraHUYeCKHX BEIIECTB
Hroro mo pazaeny 17
Pazgen 3. Xumus 1 ;Ku3HbL
3.1 XuM#us U )KU3HB 4
Hroro no pazneny

OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME

DnexTpoHHbIe (ITUPPOBBIC)
00pa3oBaTeNbHEIE PECYPCHI

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

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

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

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

VYyer
paboyeii
MPOTPaMMBI
BOCIIUTAHUS
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