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HOACHUTEJBHASA 3AITMCKA

[IporpaMMa Mo XMMHUM Ha ypOBHE CpeqHero oOIiero odpazoBaHMs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit ®enepanuny,
TpeOOBaHUH K pe3ysbTaTaM OCBOEHUS (hefepabHOM 00pa3oBaTeIbHON MIPOrpaMMbl CPEIHETO O0Iero
obpazoBanus (POII COO), npencrasneHubix B denepaibHOM TOCyJapCTBEHHOM 00pa30oBaTeIbHOM
craugapre COO, c¢ yuérom Konnenmuu mnpenogaBaHus ydeOHOTO mnpenMera «XUMHUS» B
oOpa3oBaTeNbHbIX  opranm3auusx  Poccuiickoil ~ ®epepanuyu,  peaau3yrolIMX  OCHOBHbBIE
oOpa3oBaTeNbHbIE NPOrpaMMbl, U OCHOBHBIX MOJIO)KEHUH «CTpaTeruu pa3BUTHs BOCIUTaHUSA B
Poccuiickoit @enepanun Ha nepuon ao 2025 roma» (Pacnopsbxenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXO0J0B K pa3pabOTKe MpOorpaMmbl MO XMMHHU, K OINpPENEICHUI0 OOIIel CTpaTerdu
0o0y4yeHMsl, BOCIIUTAHUS U PA3BUTUS OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIO Ipeamera «XUMHs» A
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHIenTyaidbHble mnonoxkeHuss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LeJIed, COJepXKaHMs, pe3yJbTaToB OOydyeHUs U TpeOOBaHMHA K YpPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHue, 1M0JIydaeMoe BBIITYCKHHKaMH 0011e00pa3oBaTeIbHON OpraHusaluy,
ABJIIETCS HEOThEMJIEMOM 4YacThlo MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPIIAIOLIUM ATarloM
peanu3alMM Ha COOTBETCTBYIOLIEM €My O0a30BOM YpPOBHE KIIHOYEBBIX LEHHOCTEH, MPUCYIIMX
LEJIOCTHOW CUCTEME XHUMHUYECKOro 00pa3oBaHMsA. OTHU LEHHOCTH KacaloTcs II03HAHUS 3aKOHOB
npupozbl, (GOpMUPOBAaHMS MHUPOBO33PEHUS U OOIIEH KyIbTypbl YEJIOBEKa, a TaKkKe HKOJOTHYECKU
000CHOBAHHOT'O OTHOILEHHS K CBOEMY 3/10pOBbIO M INpPHUPOAHOM cpene. Peanmusyercs xumumueckoe
o0Opa3oBaHue OOYyYalOLIMXCSd Ha YpPOBHE CpelHEero oOmiero oOpa3oBaHHs CpEICTBAMHU Y4eOHOIo
npeaMera «XuUMUsS», COJEpKaHUuEe U MOCTPOEHHE KOTOPOro OMNPENENIEHbI B MPOrpaMMe IO XUMHH C
yu€ToM cneuu(UuKH HayKH XUMHHM, €€ 3HaueHHUs B TMO3HAHUM NPHUPOJBI U B MaTEpUAIBbHOM >KU3HU
oOmiecTBa, a Takke C y4y€ToM OOMMX Iejled M NPUHILMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE
COCTOSIHHE CUCTEMBI CpeiHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS Kak 3JIEMEHT CHUCTEMbl E€CTECTBEHHBIX HayK HUIpPaeT Oco0yl0 pOjb B COBPEMEHHOM
UBWIN3ALMN, B CO3/IaHUM HOBOW 0a3bl MaTepuaibHOM KyiabTypbl. OHa BHOCHUT CBOM BKJIaj B
(dbopMUpOBaHKE PAllMOHAIBHOIO HAyYHOTO MBILIUIEHHS, B CO3JaHHE LIEJIOCTHOTO MpPEJCTaBICHUs 00
OKpY’KaloIIeM MUpE KakK O €IUHCTBE IPUPO/IbI U YeIOBEKa, KOTOpoe (POpMUPYETCs B XMMUU Ha OCHOBE
MOHMMAHHS BELIECTBEHHOIO0 COCTaBa OKPYKAIOIIEro MHpa, OCO3HAHMSI B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JIaCTSMU IPUMEHEHUS.

TecHO B3aMMOAEWCTBYS C OPYIMMH €CTECTBEHHBIMH HayKaMM, XHMHs CTajla HEOThEeMJIEMOMN
YaCThl0 MHUPOBOH KyJIBTYphl, HEOOXOAMMBIM YCIOBHEM YCIIEUIHOTO TPpyAa M XHU3HH KaXJ0TO 4ieHa
oOmiectBa. CoBpeMeHHasi XUMHUSI Kak HayKa CO3HWJareibHas, KaKk HayKa BBICOKMX TEXHOJIOTUH
HarpaBJieHa Ha pellieHHe II00albHBIX MPOOJeM YCTOMYMBOTO Pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
HHEPreTHUECKOH, MUIEBOM, IKOJIOTUYECKON 0€30MaCHOCTH U OXPaHBbI 310POBBSI.

B coorBercTBMM ¢ OOMmMMH LENIMH M TNPUHIMIIAMH CpEIHEro obmiero oOpa3oBaHuUs
conepxkanue npeamera «Xumus» (10-11 kmaccel, 06a30BbI YpOBEHb HU3YYEHHS) OPHUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOyYaromuxcs, HEOOXOIUMYI0 UM s
BbIPAa0OTKM MHPOBO33PEHUYECKHX OPHUEHTUPOB, VYCIEIIHOTO BKIIOYEHUS B JKU3Hb COLUYMa,
IPOI0IDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocrapnsirolmiuMu npeaMmera «XUMHs» SBISAIOTCA 0a30Bble Kypchl — «OpraHudeckas XUMUs» U
«O0mas ¥ HeopraHW4ecKas XHUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHsI KOTOPBIX SBISIOTCS
OCHOBBbI 0a30BOM HayKH: CHCTE€Ma 3HAHWUU 10 HEOPraHWYECKOM XMMMHU (C BKIIOUEHHEM 3HAHUHM W3
o0mield XMMUM) U opranudeckoi xumuu. DopMupoBaHHE JAHHOM CHCTEMbI 3HAHHWH MPH HU3YYCHUH
npeaMera 00ecrednBaeT BO3MOYKHOCTh PAacCMOTPEHMsI BCEr0 MHOrooOpasHsi BEIIECTB Ha OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHI XUMUHU.

Crpykrypa conepxaHus KypcoB — «Opranudeckas xumus» u «OOmas v HeopraHuyeckas
XUMHA» CPOPMHpPOBAHA B TMPOrpaMMe IO XUMHHM Ha OCHOBE CHCTEMHOIO IOJAXO0Ja K H3YYEHUIO
ydeOHOro wmarepuaja U OOyCIIOBJICHA HWCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMA Ha



ONpPENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOM XHMMHMM BEILECTBA
paccMaTpUBAKOTCS. HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHMSI OPraHWYECKUX COCOUHEHUM, a TaKkKe
Ha YPOBHE CTEPEOXMMHUECKUX M 3JICKTPOHHBIX MPEJCTABICHUN O CTpoeHHHU BeuiecTB. CBeneHHst 00
M3Yy4aeMbIX B Kypce BEIIeCTBaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB O CIIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEJIMHEHUN. B Kypce OpraHM4Yeckol XWMHUU TMOJY4YaloT pa3BUTHE CHOPMHPOBAHHBIE HA
YpOBHE OCHOBHOTrO 0011ero oOpa3oBaHHs MEepBOHAYaIbHbIE MPEICTABICHUS O XUMHUYECKOW CBA3H,
KJIacCU()UKAMOHHBIX TPU3HAKAX BEUIECTB, 3aBUCHMOCTH CBOMCTB BELIECTB OT HMX CTPOCHUS, O
XUMUYECKON PEaKLUH.

[Ton HOBBIM yriOM 3peHHS B npeaMmere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBACTCS
W3YYCHHBIII Ha ypOBHE OCHOBHOro 00mero oOpa3oBaHHs TEOPETUYECKUN Marepuan u
(baKTOJIOTHMUECKUE CBENEHUS O BEIIECTBAX M XMMHUYECKOH peakuumu. Tak, B YaCTHOCTH, B Kypce
«OOmias U HeopraHuyeckas XHUMHUS» OOyYaloIIUMCSA TPEAOCTaBIseTCS BO3MOXKHOCTH OCO3HATH
3HauU€HUE NEPUOJAMYECKOTr0 3aKOHA C OOLIETEOPETHUUECKUX M METOJIOJIOTMYECKUX MO3MLMM, rirydxke
MOHSTh MCTOPUYECKOE M3MEHEHHE (YHKIIMI 3TOro 3aKoHa — OT 00oO0mIaromeld A0 OOBICHSIOUIEH U
MPOTHO3UPYIOLLIEH.

Enunas cuctema 3HaHMK O Ba)KHEMIMX BEIIECTBaX, MX COCTaBE, CTPOECHUM, CBOMCTBAX H
IPUMEHEHHUHU, a TAKK€ O XUMHUYECKHX PEAKIMSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUs
nonogHsAercs B Kypcax 10 u 11 kinaccoB anemMeHTaMu coAepKaHusl, UMEIOIIMMHU KYJIbTYPOJIOTUUECKUI
U MPUKIAAHON XapakTep. DTH 3HaHMSI CIOCOOCTBYIOT NOHMMAHHUIO B3aUMOCBSA3M XUMHUH C JAPYTUMU
HayKaMH{, DPAacKpbIBalOT €€ pojb B IIO3HABATEIbHOM M TNPAKTUYECKON JESITEIIbHOCTU YeJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHHUIO YBaKEHHS K IPOLECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTUUECKHUX
NPWIOKEHUH XUMHUU, MOMOTAIOT BBIMTYCKHUKY OpPHUEHTUPOBATHCA B OOLIECTBEHHO M JMYHOCTHO
3HAUYUMBIX MpoOJeMax, CBI3aHHBIX C XMMHEW, KPUTUYECKHU OCMBICIMBATh UHPOPMAIUIO U IPUMEHSATh
e€ A TONOJHEHHS  3HAHWW, pPELIEHUS  MHTEIUIEKTYalIbHBIX M JKCIIEPUMEHTAIBHBIX
UCCJIEIOBATENbCKUX 3a/ad. B 1enoM coaepkaHue y4eOHOro mnpenMera «XUMHs» JTaHHOTO YpPOBHS
U3y4eHHs] OPUEHTHUPOBAHO Ha (OPMHPOBAHHE Yy OOYHYAIOUIMXCS MHUPOBO33PEHUYECKON OCHOBBI IS
NOHMMaHUA (umocopckux HAEH, TaKUX KakK: MaTepualbHOE E€IWHCTBO HEOPraHM4YecKoro u
OpPraHUYeCcKOro MHpa, 00yCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOEHHEM, TT03HABAEMOCTh
IPUPOJHBIX SBJICHUM MyTEM AKCIEPUMEHTa M PEIICHUs MPOTHUBOPEUHI MEXay HOBBIMH (pakTamu U
TEOPETUYECKUMHU TNPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUU B PELICHUU SKOJIOTMYECKHUX MpodieM, a
TaKke MpobsieM cOepeXeHHs] SHEPreTUYECKUX PECYPCOB, CBHIPbS, CO3JAaHUS HOBBIX TEXHOJOTMH U
MaTepUasoB.

B nuiane pemienus 3aad BOCHHTAHUS, Pa3BUTUS U COLMANIM3ALMKM OOYYaIOIIUXCSl TMPUHATHIE
IPOrpaMMOl MO XMMHMHM TIOAXOABl K ONPEACICHUIO COAEPKAHHUA M IOCTPOCHMs IpeAMETa
npeycMaTpuBaioT (GopMHpOBaHHE YHUBEPCATBbHBIX YU€OHBIX AEUCTBUI, MEIONINX 0a30BOE 3HAUCHUE
JUIS Pa3iIMYHBIX BHJOB JIEATENILHOCTU: peIleHUs MpobieM, TOUCKa, aHauu3a U 00paboTKu
uH(pOpMalli, HEOOXOIUMBIX Jisi NPUOOPETEHHs] ONbITa MPAKTUYECKOW U HCCIeI0BaTeNIbCKON
JESATEIIBHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B TIO3HAHUM XUMHH.

B npakTtuke npenojaBaHusi XMMHHM Kak Ha YpOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS, TaK U Ha
YpOBHE cpefHero olmiero o0pa3oBaHus, P ONPEIEICHUN COAEPIKATEIbHOW XapaKTEePUCTUKH Leen
W3y4eHUsl TpeaMeTa HaIpaBJICHUEM IEPBOCTENIEHHONM 3HAYMMOCTH TPAJAMIIMOHHO MPU3HAETCS
¢opMHpOBaHHE OCHOB XHMMHUYECKOM HAayKH Kak oOOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON JNIeATEIbHOCTH YeNOBEeKa M KakK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyibTyphl. C
METOJMYECKOW TOYKHM 3PEHHS TAKOM IOJXOJ K ONPEACICHUIO Leled M3ydeHMs NMpeAMeTa sBISETCS
BIIOJIHE OIIPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUS IJIABHBIMU LEJSIMH U3y4eHUS MpeaMeTa «XUMUs» Ha 0a30BOM
ypoBae (10 =11 ki1.) ssBIsIIOTCS:

e (GOpPMHUPOBAHHE CHCTEMbl XMMUYECKHX 3HAHUN KaK BaKHEWINEH COCTABJISIONICH €CTECTBEHHO-

HAayYyHOW KapTHHBI MHpa, B OCHOBE KOTOPOHl JeKaT KIIOYEBbIE MOHATHS, (QyHIaMeHTalbHbIE

3aKOHBl M TEOPUM XUMHHM, OCBOCHME fA3bIKa HAYKH, YCBOEHHME M IIOHHMaHUE CYIIHOCTH



JOCTYIHBIX 0000LIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIIGHHE C MCTOpHEH uX

pa3BUTHUS U CTAHOBJICHMUSI,

e (dopMupoBaHHE W pa3BUTHE TNPEACTABICHUH O HAYYHBIX METOAAX IIO3HAHHUS BEIIECTB U
XUMHYECKHX peaklUi, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUW OPHUEHTUPOBATHCS B MHpE
BEUIECTB M XUMHYECKHMX SIBJICHUH, HMEIOIIUX MECTO B IPUPOJE, B MPAKTUYECKOH U
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE yYMEHUH M CHOCOOOB NEATENBHOCTH, CBA3aHHBIX C HAONIOJCHHEM M OOBSCHECHHEM
XUMHUYECKOTO KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOr0 00pAaIeHNS C BEIIECTBAMHU.
Hapsiny ¢ aTum, coaepskaTenbHas XapaKTepUCTHKa LeJed W 3afad H3ydyeHUs IpeaMmeTa B

IporpaMMe IO XMMHUHU YTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMHU B
cucteme cpenHero oobmero oOpasoBanusi. CeroiHs B MpernojaBaHUM XUMUU B OOJbIIEH CTENeHU
OTIAETCS MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJIep’KaHusl OOy4eHHs, OPUEHTUPOBAHHON Ha
MOJIFOTOBKY BBIMTYCKHHKA 00111€00pa30BaTeNIbHON OpraHu3aliy, BIaICIONIEro He HabOpoM 3HAHUIA, a
(yHKIIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHMSIMM aKTHBHOIO IIOJIyUYE€HUS 3HAHUU U
MPUMEHEHHUS UX B PEAIbHOM JKU3HH ISl PEIICHUS TPAKTUYECKHX 3a]1ad.

B cBs3u ¢ 3THM Tpu M3ydeHHH TpeaMeTa «XHUMUsS» JTOMHHHUPYIOIIEEe 3HAYCHHE MPHOOPETAroT
TaKHe LU U 33]]a4, KaK:

ajanTanusg oOydyaromMXcs K YCIOBHSM IMHAMHUYHO Pa3BUBAIOMIETOCS MHpa, (GopMupoBaHHe
WHTEJJICKTYaqTbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TPUHSATHIO TPaMOTHBIX PpELIEHUMH B KOHKPETHBIX JKU3HEHHBIX CUTYyalMsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

¢dopMupoBaHue y oOydarolIUXCsl KIHOYEBBIX HABBIKOB (KJIHOYEBBIX KOMIIETEHLHUI), UMEIOIINX
YHHUBEpCaIbHOE 3HAUCHUE JUIS PAa3IMYHBIX BUJOB JEATEILHOCTU: PEIICHUS MPOoOieM, MOUCKa, aHalIn3a
U 00paboTKu HMHPOpMAIMK, HEOOXOIUMBIX MJIi NPUOOPETEHHUS OIbITa JEeSTENbHOCTH, KOTOpas
3aHMMAET BAXXHOE MECTO B IO3HAHMM XHUMHUU, & TaKXKe Il OLUEHKH C TMO3MLIMHA 3KOJOTHYECKOU
0€30MacHOCTH XapaKTepa BIMSHMUS BELIECTB M XMMHUYECKHMX IPOIECCOB Ha OpPraHU3M YeJoBeKa U
IIPUPOJIHYIO CPENY;

pa3BUTHE TIO3HABATEJIbHBIX MHTEPECOB, HHTEJUIEKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
00yYaroImuxcst: ClIOCOOHOCTH CAaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE 3HAHUS 110 XUMHH B COOTBETCTBUU
C JKM3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIb30BATh COBPEMEHHBbIE MH(POPMAIMOHHBIE TEXHOJIOTMM MJIs
MOMCKA U aHaIN3a y4yeOHOM U HaydHO-TIOMYJIAPHONH HHPOPMALIMU XUMHUECKOTO COJEPKAHUS;

dbopMUpOBaHHE M pPa3BUTHE y OOYYAIOUIMXCS ACCOLMATUBHOIO U JIOTUYECKOTO MBILIUICHUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIEe OCOOEHHO HEOOXOIUMBI, B YAaCTHOCTH,
IpU IJIAHUPOBAHUH U MTPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y 00ydaronmxcsi yOekIEHHOCTH B TYMaHUCTHYECKOM HAINpaBICHHOCTH XUMHH, €
BaXHOW POJIM B PEIIEHUH II100ATbHBIX MPOOJIeM pallMOHAIBHOTO MPUPOA0NOIb30BaHNUS, TIOMOIHEHUS
HHEPreTUYECKUX PECYpPCOB M COXpPAHEHUs HPUPOAHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH
Oepe’)KHOTrO0 OTHOLIEHHs K TPUPOAE M CBOEMY 3/I0pOBbIO, a TakXKe IPHOOPETeHUs OIbITa
MCIIOJIb30BaHUs MOTYYEHHBIX 3HAHUH JUIS MPUHATHS TPAMOTHBIX PEIIEHUI B CUTyalMsIX, CBSI3aHHBIX C
XUMUYECKUMHU SIBJICHUSIMU.

B yue6HOM T1aHE cpemHero obmiero o0pa3zoBaHus MpeaMeT «XUMHs» 0a30BOTO YPOBHS BXOJIUT
B COCTaB NpeIMeTHOMN obnacTu «EcTecTBeHHO-HaYUYHbIE TPEIMEThI.

OO0r1ee Yrciio YacoB, OTBEAEHHBIX JJIsi M3yUYEHUS XUMHUH, Ha 0230BOM YPOBHE CPEIHETO 00IIEero
oOpa3oBanus, coctaBisiet 68 yacos: B 10 kinacce — 34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1
4ac B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUMYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenmMeT opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUEHUE B MOJTYYEHUH HOBBIX
BEIIECTB M MarepuasioB. Teopus CTpoeHHs opraHuyeckux coeauHeHuii A. M. byrtieposa, eé
OCHOBHBIC TOJOXeHUsA. CTpyKTypHBIE (HOPMYJbl OpPraHMYECKHX BeUlecTB. ['OMoJoOrus, uzomepus.
XUMHYECKasi CBSA3b B OPraHUUYECKUX COEIMHEHUSAX — OJUHAPHBIE U KPATHBIE CBA3HU.

[IpencraBiaenue o kiaccuduKalMyM OpraHudeckux BemiecTB. HoMeHKnaTypa oOpraHMuecKux
COEIMHEHUI (cucTeMaTHYecKas) W TpPUBHAJIbHbIE Ha3BaHUS BAXHEMIIMX IMPEACTABUTENECH KiIaccoB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyYEHHUS BEIIECTB U UX IMPEBPALLEHUI: O3HAKOMIICHHE C
o0pa3laMu OpraHMYeCKUX BEIIECTB W MaTepuajlaMd Ha HMX OCHOBE, MOJICIMPOBAHUE MOJIEKYI
OpraHMYECKUX BEUIECTB, HAOJIIOJEHHE M ONHUCAHUE JEMOHCTPALMOHHBIX OINBITOB IO MPEBPAILEHUIO
OpPraHMYECKUX BEILECTB IPU HarpeBaHuu (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psaA. MeraH M 3TaH — HpocTeHIne
NPEJCTaBUTENIN AIKAHOB: (M3NYECKHE W XMMUYECKHE CBOWCTBA (pEakUWu 3aMelleHHs] ¥ TOPEHHS),
HaXO0XJICHNE B IPUPOJIE, IOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, IOMOJIOTMUECKHUN psAl. ODTWUJIEH W NPONMUIEH — MpPOCTEeHIIne
OpPEJCTaBUTENIM  AIKEHOB: (U3MYECKMEe U XUMHMYECKHE CBOMCTBA (pEeakUMHM TUAPHUPOBAHUS,
raJIOrT€HUPOBAHMUS, THIPATAlluU, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraguen-1,3: crTpoeHue, BaKHEWIIME XHMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KaydyKa U pe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psiA. ALETUIEH — MPOCTeUIINH
IPEJICTaBUTENb AJKUHOB: COCTaB, CTpOeHHE, (U3MUecKre U XHMHUYECKHE CBOWCTBA (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHHUS, TUAPATALIUU, TOPEHHUS ), TOJIyYCHHE U IPUMEHEHHUE.

Apenbl. beHzon: cocraB, cTpoeHue, (QuU3NUECKHMe U XUMHUYECKHE CBOMCTBA (peakiuu
raJJoreHUPOBAHUS W HUTPOBAHMs), MOJyYeHHE W TpUMeHeHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u Xumuueckue coUCMEa (Peaxkyuu 2alo2eHUpo8aHus U HUMPOBAHUs), NOTYYeHue U
npumenerue. TOKCUYHOCTb apeHOB. | 'eHeTH4ecKast CBA3b MEKY YITIEBOAOPOJAaMH, IIPUHAJICKAIIUMU
K pa3JIMyYHbIM KJIaccaM.

[TpupoaHble HCTOYHUKH YTIIeBOI0po10B. [Ipupoanblii ra3 u nomytHele HeTsHbIE Ta3bl. HedTh
u e€ mnpoucxoxaeHue. CrnocoObl nepepaboTKW HEPTH: MEpPeroHKa, KPEeKUHI (TepMUYECKHI,
KaTaJInTHUecKui ), nuponus. [IpoaykTel nepepaboTku He(TH, UX MPUMEHEHHE B IPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBII yroib U MpoyKThl €ro nepepadoTKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YUEHHUs BEIIECTB M UX IPEBPALLEHUI: O3HAKOMIIEHHE C
oOpa3liaMu IjiacTMacc, KaydykoB M pe3uHbl, komiekuuu «Hedtb» u «Yromb», MoaenupoBaHue
MOJIEKYJI YTJIEBOJIOPOJIOB U T'aJOT€HONPOU3BOIHBIX, MPOBEJCHUE MPAKTHYECKOW pabOThI: MOJydeHHE
ATHJIEHA U U3yYEHHUE €T0 CBOMCTB.

PacuérHeble 3anaum.

Bbruncnenus mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA HMCXOJHOTO
BEIIIECTBA WJIM MPOIYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX
BEIIIECTB WU MPOJYKTOB PEaKIUH).

Kucaopoaconep:xamme oprannyeckue coeMHEeHUs

[IpenenpHble OTHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOEHUE, (PU3NUECKHE U XUMUUYECKHUE
CBOWCTBA (peakuuu C aKTUBHBIMH MeETaJUIaMH, TaJOT€HOBOJOPOJAMH, TOpPEHHE), HpPUMEHEHHE.
BonoponHele cBA3M MEXIy MOJEKyJaMU CHOUPTOB. JlelicTBHE MeTaHOJa M 3TAHOJNA HAa OpPraHU3M
4eJI0BEKA.




MHOroaToMHbI€ COUPTHI. DTUICHTIUKONb U TIUIEPUH: CTPOCHUE, (PU3HUECKUEe U XUMHUYECKHUE
CBOMCTBa (B3aMMOJICHICTBHE CO ILIEJIOYHBIMU MeETalJlaMH, KaueCTBEHHAs PEakLus Ha MHOIOaTOMHbIE
cnupThl). JlelicTBUe HAa OpraHu3M uenoBeka. [IpuMeHenne rimueprHa u STUIICHTJIUKOJISL.

@deHou: CTpOEHHE MOJIEKYJbl, (GU3NYECKHEe M XMMHUYECKHe cBOicTBa. TOKCHMUHOCTH (peHoua.
[Tpumenenue ¢penona.

Anbnerunpl U kemonwvl. opManbaerus, aueTanbAErul: CTPOCHUE, PU3NUECKUE U XUMHUYECKUE
CBOICTBa (p€aKkLMM OKHUCIEHHS U BOCCTAaHOBJICHUS, KAaue€CTBEHHBbIE pEAKLUH), IOJyYEHUE U
IPUMEHEHHUE.

OOHOOCHOBHBIE TIpEJENbHbIE KAapOOHOBBIE KHUCIOTHl. MypaBbuHAsi U YKCYyCHas KHUCIIOTBI:
CTpoeHue, (pu3nyeckre M XMMHUYECKHe CBOWCTBa (CBOMCTBa, oOIMe JUIsl Kilacca KHUCIOT, peaklus
TepU(HKAINN), TTOTyYeHUE U mpuMeHeHne. CTeapuHOBas M OJCMHOBAsI KUCIOTHI KaK MPEACTaBUTEIN
BBICHIMX KapOOHOBBIX KMCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IEHCTBHE.

CrnoxHble HQUPHI KaK MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['maponn3 cnoxHbIx 3¢pupos. Kupsr.
I'maponus xupos. Ilpumenenue xupoB. buonorudeckas posib XKHUPOB.

YrneBoasl: cocTaB, Kiaccu(ukanus yrieBoIoB (MOHO-, AHM- M ToJucaxapunisl). ['moko3a —
IpOCTEHIINKA MOHOCaXapu: 0OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbI, (PU3HUECKUE U XUMUUECKUE CBOMCTBA
(B3aumogeiictBue ¢ rumpokcuaom Menu(ll), okucienue aMmuadHbIM pactBopoM okcuua cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHUE TIIIOKO3bl), HAX0XKJCHHUE B MPUPOJIE, IPUMEHEHUE, OMOJIOTHYECKas POlb.
®orocunTte3. PpyKkTo3a KaK U30MEp TITHOKO3bI.

Kpaxman u nemitronosa kak HOpupoiHble nonuMmepbl. CTpoeHHe Kpaxmajga M LEeJUIHOJI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpou3, KaYeCTBEHHAs PeaKkus C HOJA0M).

OKcliepUMEHTalbHbIE METOJIbl HW3yYeHHMs BELIeCTB M UX IpeBpallleHuil: IpoBeAeHuE,
HaOJII0JIEHUE U OINKCAaHUE JEMOHCTPALlMOHHBIX OIBITOB: FOPEHUE CIMPTOB, KAUECTBEHHBIE peakLuu
OJTHOATOMHBIX CIUPTOB (OKMCIEeHHE dTaHona okcugoM Meau(ll)), MHOroaroMHbIX CHHUPTOB
(B3aumoneiictBue mmuepuHa c rugpokcugom wmeau(ll)), amprernnoB (OKHCIIEHHE aMMHUAYHBIM
pactBopoMm okcuna cepedpa(l) m ruapokcugom menu(ll), B3aumozeicTBue kpaxmanga € HOAOM),
IIPOBEJCHUE NMPAKTUUYECKONW pabOThI: CBOICTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnrble 3agaqu.

Bolunicnenus mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00b€Ma, KOJIMYECTBA HCXOJHOTO
BEIIIECTBA WM MPOIYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO U3 MCXOJHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIIMH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTHl Kak amM(oOTepHble OpraHu4ecKue coequHeHHs. DPU3nyYecKue U XUMUYECKUE
CBOWCTBa aMUHOKHCIIOT (Ha MpuMepe IMIKHa). buongoruueckoe 3HaueHne aMUHOKHUCIOT. [lenTuasl.

benkn xak npUpoOIHBIE BBICOKOMOJEKYISApHbIE coeauHeHus. I[lepBuunasi, BTOpUYHAs U
TpeTUYHas CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa OENKOB: THUIPOJIN3, JEHaTypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCITKHU.

DKcrepuMeHTaIbHbIE METO/Ibl N3YUEHHS BEIIECTB U UX MPEBPAILLCHU: HAOII0IeHNE U OTHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATYpalysi OEIKOB PU HarpeBaHUH, LIBETHbIE PEaKIMu OEIKOB.

BbicokoMosIeKy IsIpHBIEC COCIUHEHHUS

OcHOBHbIE TIOHATHSA XHMHHM BBICOKOMOJEKYJISPHBIX COEAMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BE€HO, CTEIEHb IOJUMEPHU3ALNM, CPEAHsIST MOJIEKYJsipHas macca. OCHOBHBIE METOMABI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — OJIMMepU3alysl U MOJMKOHACHC Al

OKcliepUMEHTabHbIE METOJIbl W3YYEHHsI BEIIECTB M HX MPEBpAIICHUIl: 03HAKOMJICHHE C
oOpa3iamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexmpeamMeTHbIE CBS3H.

Peanmu3zanmsi MeXnpeaMETHBIX CBSA3€H NpU HM3y4eHUM opraHndeckod xumuu B 10 Kiacce
OCYILIECTBIISICTCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U TOHATHH,
ABJISIFOIIMXCS] CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.



OO0me ecTeCTBEHHO-HAYYHbIE TMOHATHS: SIBICHUE, HAy4HBIH (hakT, TUIOTE3a, 3aKOH, TEOPHs,
aHaliM3, CHHTE3, KIACCU(HUKAIMSI, TEPUOJUYHOCTh, HAOIIOICHHE, W3MEpEHHE, DKCICPUMEHT,
MOJICJINPOBAHUE.

®dwusuka: Marepus, SHEPrHs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, dHEPreTHYECKHH YPOBEHD,
BEIIIECTBO, TENI0, 00BEM, arperarHoe COCTOSIHHE BEIIECTBA, (PM3UUYECKUE BEIWYMHBI M CIUHHUIIBI MX
U3MEpPEHUSI.

Buonorusi: knerka, opranu3M, Ouocpepa, oOMEH BEImIECTB B OpraHusme, (HOToCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHONOTHsI: THIIEBBIE TPOIYKTHI, OCHOBBI PAIlMOHAILHOTO IUTAHHS, MOIOIIUE CPEICTBA,
JICKapCTBEHHbIE M KOCMETHYECKHE MpenapaThl, MaTepHalbl M3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIIACC

OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHH

XUMHUUECKUH 371eMEHT. ATOM. SIapo aToMa, U30TOIbIL. DJIEKTPOHHAs 000I04YKa. DHEPreTHUECKUe
YPOBHH, MOIypOBHH. ATOMHBIE OpOHTanu, S-, P-, d- smemeHTbl. OCOOCHHOCTH paclpeaeiICHHUs
JIEKTPOHOB N0 OPOMTAIsIM B aTOMaxX »SJEMEHTOB IEPBbIX YETHIPEX MEPHOIOB. DIEKTPOHHAs
KOH(HUTypamus aTOMOB.

ITepuoanuecknii 3akoH u Ilepuoanueckas cucrema xumudeckux eMeHTos 1. 1. Menneneesa.
Csa3p nepuoaunueckoro 3akoHa u Ilepuoguueckodt cucreMbl xumuueckux snemeHtos JI. U
MenneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOECHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHMs CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOXHBIX BEHIECTB MO TPYIINaM U MEePUOIaM.
3HaueHHUE NMEPUOINYECKOr0 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUECKas CBA3b. BUbl XuMU4eCcKON CBS3M (KOBaJIEHTHAs! HEMOJspHas
U TIOJIIpHAsA, MOHHAs, MeTajindeckas). MexaHu3mMbl 00pa3oBaHMs KOBAIEHTHONM XUMHUYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3b. BaaeHTHOCTh. DIEKTPOOTPULIATETEHOCTD.
Crenenb okucieHus. IoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BellecTBa. THUNBl KPUCTANIMYECKMX PpEHIETOK. 3aBUCUMOCTb CBOWCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTne 0 nucnepcHbIX cucTeMax. VCTHMHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBas 1o
BEILIECTBA B paCTBOPE.

Knaccugukanus HeopraHumdeckux coeauHeHuil. HomeHkiaTypa HEOpraHHMYECKHMX BEIECTB.
I'eneTndeckas CBA3b HEOPraHNYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumnueckass peakius. Knaccudukanuss XUMHUECKMX pEakUMd B HEOPraHWYECKOH H
OPraHNYEeCKOM XMMHMH. 3aKOH COXpPAHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUsS W IPEBPAILCHHS
DHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTh OT pa3iuuHbIX (akTopoB. OOpaTUMble peaxuu.
Xumnueckoe paBHoBecue. DaKkTOphI, BIKUAIOIME HA COCTOSHUE XUMHUUYECKOro paBHOBecHs. IIpuHimn
Jle larense.

OnexTponuTnyeckass auccouuanus. CunbHble H crnadble 3nekTponuThl. Cpena BOJHBIX
PacTBOPOB BEIIECTB: KHCIAs, HEUTPAJIbHAS, IIEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKclepUMEHTAIbHbIE METOABl M3yUEHHs BEILECTB M UX MPEBPAILEHUI: AeMOHCTpaLus Tabui
«Ilepuogmueckas cucrema xumuueckux anemeHtoB /J[. WM. MenaeneeBa», H3yyeHHE MOJEIEH
KPUCTANINYECKUX PELIETOK, HAOIIOJCHUE U ONMCAaHUE IEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB
(pa3znokeHue IMepoKcHIa BOAOPOJA B IPUCYTCTBMM KaTalW3aTopa, OIPENEIEHHME CpPelbl pacTBOPOB



BEIIECTB C IOMOIIbIO YHHMBEPCAJIHHOIO HWHAWKATOpA, PEaKIMM HOHHOTO OOMEHa), MpOBEACHUE
MPaKTHYECKON paboThl «BiusiHue pa3nuyHbix GakTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIUN.

Pacuérnble 3anaum.

Pacué€rel Mo ypaBHEHUSIM XUMHUYECKHX DPEAKUWH, B TOM YHCIE TEPMOXHMHUUYECKHE PACUETHI,
pacuéThl ¢ UCIIOJIb30BAaHUEM MOHATHUS «MACCOBAst A0Sl BEILIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. Ilonoxenue HemeramuioB B Ilepuogudeckoi cucreMe XMMUYECKUX J1eMEHTOB [l
W. MenaeneeBa 1 0COOEHHOCTH cTpoeHHUs aToMOB. Du3nueckue cBOICTBa HEMETAILIOB. AJUIOTPONUS
HEMETAIIOB (Ha mpUMepe KUCIIopoaa, cepbl, pochopa u yriepona).

XUMHYECKHE CBOWCTBA BaXXHEHUIIMX HEMETAJIOB (FaJIOT€HOB, Cephl, a30Ta, (ocdopa, yriaepoaa
Y KPEMHMS) U UX COEIMHEHUH (OKCHUIOB, KUCIOPOACOAEPKAILUX KUCIOT, BOAOPOIHBIX COCUHEHU).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COEUHEHUM.

Meramnsl. I[lonoxenune Meramuios B Ilepuonnueckor cucreMe XMMHUYECKUX 3ieMeHToB 1. .
MenneneeBa. OCOOEHHOCTH CTPOCHHS DSJIEKTPOHHBIX 000JI0YeK aTroMoB MeTaiioB. OOmiue
¢uznueckue cpoiictBa MerawioB. CIulaBbl METAIOB. JIEKTPOXMMUYECKUH DSl HAIpPSDKEHUH
METaJIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUU, KAJIWM, KaJIbIMN, MAarHUMA, alllOMUHUH,
[UHK, XPOM, KEeIe30, MEJIb) U UX COCTUHECHHIA.

OO6mme cocoObI MoTyYeHHsI MeTAIIOB. [[ppuMeHeHne MeTasioB B OBITY M TEXHUKE.

OKCIIEPUMEHTAIbHBIE METOJIbl U3YUYEHHS! BEIIECTB M MX MPEBPALICHUN: U3YyYEHUE KOJJIEKLIMU
«Meramisl U cIIaBbl», 00pa3ll0B HEMETAIJIOB, PEIIEHNE IKCIEPUMEHTAIbHBIX 3a/1a4, HAOII0AEHUE U
OIKCaHNE JIEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUAA ATIOMHUHHUS C
pacTBOpaMu KUCIJIOT U LIEI04Yel, KaUeCTBEHHbIEC PEAKIIMHY HAa KAaTHOHBI METAJLIOB).

Pacuérnrble 3agaqu.

Pacuérbl Macchl BelecTBa MM 00bEMaA ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WM
00BbEMY OJHOrO M3 Y4YacTBYIOIIMX B pEaKIUM BEIIECTB, pacyéThl Macchl (00BbEMa, KOJIMYECTBA
BEIIECTBA) MPOJAYKTOB PEAKIUH, €CJIN OJHO U3 BEUIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumum B 0OECHIEYEHHH HSKOJIOTMUECKOM, IHEPreTUYECKOW M MHINEeBOW O€30MacHOCTH,
pa3BUTUU MeIULIMHEL. [IoHATHE 0 HAYYHBIX METO/1aX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHUI.

[IpencraBinenuss 00 OOMMX HAy4YHBIX NPUHLUIAX MPOMBIIUIEHHOTO TMOJIY4YEHHsI Ba)KHEHIIMX
BELIECTB.

UenoBek B MHpE BEUIECTB M MAaTE€pUAJIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepuabl,
KOHCTPYKLIMOHHBIE MaT€pHallbl, KpAacKW, CTEKJIO, KEepaMuKa, MaTepuaybl JUIsl DJJIEKTPOHHUKH,
HaHOMAaTepHaJibl, OpraHM4eCcKHe U MUHEpaJIbHbIE yI0OpEHUSI.

X¥MHS U 310pPOBbE UEJIOBEKA: MPaBUJIa UCIOIb30BaHUS JIEKapCTBEHHBIX NPENapaToB, MpaBuia
0€30MacHOTO UCIOJIH30BAHUS MTPENAPATOB OBITOBOM XUMHUH B TIOBCETHEBHON KU3HM.

MexnpeamMeTHbIE CBS3H.

Peanuzamnus MeXNpeaAMETHBIX CBA3€H Mpu U3ydeHUH oOuiel u HeopraHuyeckod xumuu B 11
KJIacce OCYILECTBIIAETCS Yepe3 HCIOJIb30BaHHE KakK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, Tak U
MOHSTHUM, SABJISIOUINXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01e ecTecTBEHHO-Hay4HbIE IMOHATHS: HAY4HbIM (pakT, TWmoresa, 3aKOH, TEOpHUs, aHAJM3,
CUHTE3, KJacCHU(pUKaIus, NEPUOAUYHOCTb, HAOMIOIeHNE, IKCIEPUMEHT, MOJIETIUPOBAHUE, U3MEPEHHUE,
SBJICHUE.

®uznka: Marepusi, SHEprusi, macca, aTOM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, H30TOIl,
pPaTuOaKTUBHOCTh, MOJIEKYJIa, JHEPreTUYECKUH YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOSTHUE BEIleCTBa, (PU3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTbD.

Buonorus: knerka, opranusm, sKocucreMa, Ouochepa, MakKpo- U MUKPOIJIEMEHTbI, BATAMUHBI,
0OMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.



TexHomorus: XUMHYECKast MNPOMBIINIJICHHOCTb, MCTAJUIYPTHA, MPOU3BOACTBO CTPOUTCIBHBIX
MaTCpHraJoB, CENTbCKOXO03I1CTBEHHOE IIpOU3BOACTBO, ITUIICBAA IIPOMBIIIIJICHHOCTD, (bapMaHeBTI/I‘IeCKaH
MNPOMBINIJICHHOCTb, HPOU3BOJACTBO KOCMCTHUUYCCKHX IIpCIIapaToB, HNPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTCpHraJIOB, DJICKTPOHHAA MPOMBIIIIICHHOCT, HAHOTCXHOJIOI'H.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBimBaetr TpeOOBaHUS K pPe3yJabTaTaM OCBOCHHS OOYYAIOIIMMHUCS MTPOTPAMM
cpenHero obmero o6pa3oBaHus (JIMYHOCTHBIM, METalpeIMETHBIM U MpeAMeTHbIM). HayuHo-
METOJIMYECKONW OCHOBOM JUIsl pa3paOOTKH IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOSHUS MPOTPaMM CPEIHEro
o011ero o6pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBMM C CHCTEMHO-ICATCIILHOCTHBIM TOAXOAOM B CTPYKTYpPE JHUYHOCTHBIX
pe3yNbTaTOB OCBOEHUS MpenMeTa «XHUMHs» Ha YpPOBHE CpelHEero ooiiero oopa3oBaHUsS BbIICICHBI
CJIEIYIOIINE COCTABIISAIOIINE:

OCO3HAaHHE OOYYAIOIIUMHUCA POCCUMCKONW TpaKJAHCKOM UASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

[[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPCHHHUX YOCKICHUH JMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATCIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MIPUCYIIIMMH LIEJIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHus;

HAJIMYUE MPABOCO3HAHUS IKOJIOTHYECKOW KYJIBTYPHI M CIIOCOOHOCTH CTAaBHThH IEIH U CTPOUTH
JKU3HEHHBIE TJIaHbI.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS MPEAMETa « XUMUS» JIOCTUTAIOTCS B €IMHCTBE YICOHOW W
BOCIIUTATEIILHOW JIEATENHHOCTH B COOTBETCTBUU C TYMaHUCTHYECKHUMH, COIUOKYIbTYPHBIMU,
JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH H HJcallaMH  POCCHICKOTO TPa)JTaHCKOTO OOIIecTBa,
OPUHATHIMH B OOIIECTBE HOPMAaMH M TIPaBUJIAMHU TMOBEACHHUSA, CIIOCOOCTBYIOIIMMHU MpoOIeccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHHUS TUIHOCTH O0YJAFOIIIHXCSI.

JIndHOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaxaroT c(hOPMUPOBAHHOCTD OIBITA
MO3HABATCIIBHON W TPAKTUYCCKOW JCSITENHOCTH OOYyJaIoNMXCs IO pealu3alid MPHHITHIX B
oOIm1ecTBe IEHHOCTEM, B TOM YHCIIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

OCO3HAaHUS OOYYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX TpaB U OOS3aHHOCTEH, yBaKEHUSA K
3aKOHY H MTPaBOIOPSIIKY;

MPEJICTABICHUS] O COIMANBHBIX HOpPMax H TMpaBWiIaX MEXJIMYHOCTHBIX OTHOIICHHHA B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW HEATENHHOCTH TPH CO3JaHUHM YYE€OHBIX MPOEKTOB,
pelIeHnr yueOHBIX U TTO3HABATEIIbHBIX 33]1a4, BBITIOJTHCHHH XUMHUYECKHX YKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MPH
aHaAJIM3E PA3TUYHBIX BHJIOB YICOHOU JIeATEIIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIECHUS K UCTOPHYESCKOMY W HAyYHOMY HACIIEANIO OTCYCCTBCHHON XUMHUU;

YBaXEHHSI K TIPOIECCY TBOPYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTHXKEHHUS HAYKU €CTh Pe3yJbTaT JUIMTEIbHBIX HaONIOJACHUN, KPOMOTIUBBIX
AKCIIEPUMEHTAIBLHBIX TIOUCKOB, IIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTUKOB;

MHTEpeca U MO03HABaTEIbHBIX MOTHBOB B IMOJIYUEHUHU U IOCIEAYIONEM aHalu3e HHPOpMaIuu O
MEPEIOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIIGHHWBATh CUTYallUW, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U TPUHUMATH
OCO3HAHHbBIE PEUIECHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHUE MW IMIOCTYIIKM CBOMX TOBApHILUEH C TO3UIMHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUMA 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

NOHMMAaHUA LEHHOCTEeH 370poBoro u Oe3omacHOro obOpaza KH3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOrofeHust mpaBui 0€301acHOro o0pallleHus ¢ BEeCTBaMU B ObITY, TOBCEIHEBHOM KU3HH U B
TPYOBOH JESATEIBHOCTH;

MOHUMAHUS LIEHHOCTU MPaBWJ UHAMBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30I1aCHOTO MOBEACHHUS B
CUTYalHsIX, YTPOKAIIMX 30POBbIO U KU3HU JIOJICH;

OCO3HAHUS TOCIEACTBUM W HENpUATUS BPEIHBIX NPUBBIYEK (YyMOTpeOJIeHHs] aIKOToJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCJICIOBATENILCKOW  JIEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEHICHUH TMPAKTHYECKUX 3a7ad  COIHATBHOM
HAIPaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYCHUIO MPOQECCUil pa3aIuyHOro poja, B TOM YUCJIE HAa OCHOBE
MIPUMEHEHUS MIPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaTbHOW TPACKTOPHH OOpa3oBaHus, Oymyiei
npodeccuu U peanu3anuy COOCTBEHHBIX KM3HCHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEN K XMMHUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) ’K0JIOrMYeCKOro BOCTIUTAHUSA:

HKOJIOTMYECKU 11e7IECO00pPa3HOTO OTHOIICHHsS] K TMPUPOAE, KaK HCTOYHHUKY CYIIECTBOBaHUS
’KH3HH Ha 3eMIIE;

MOHUMAHUSA TJO00ATBHOTO XapakTepa SKOJOTHYECKHX MpoOIeM, BIUSHUS HSKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEJIbL;

OCO3HAaHUA HEOOXOAMMOCTH HCIONB30BaHUS JIOCTIKEHUN XUMHH MJi1 PEIHICHHUS BOMPOCOB
PaLMOHATBHOTO MPUPOAONIOIb30BAHMS;

AKTHUBHOTO HENPUATHS ACHCTBUM, NPUHOCAILIUX BPEd OKPYKAIOIIEH MPUPOIHON cpene, YMEHUs
MIPOTHO3UPOBATh HEOJIATOMPHUSATHBIE IKOJIOTHYECKHE TOCIESACTBUS TMPEANPUHUMAEMBIX TEUCTBHI U
peaoTBpaliaTh Ux;

HaJUYMsl Pa3BUTOTO JKOJIOTHYECKOTO  MBIIIUICHHS, JKOJIOTHYECKON KYJIbTYpbI, OIBITA
JIeATETbHOCTH SKOJIOTUYECKON HANPaBIECHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS MU B MTO3HABATEIILHOM,
KOMMYHUKATUBHONW M COIIMAJIBHOW MPAKTHUKE, CIHOCOOHOCTH M YMEHHS AaKTUBHO TMPOTHUBOCTOSITH
ue0sIoruu xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayK{ U 0OIIIECTBEHHOM MPAKTHUKH;

MOHMMAHUA CHeIMU(PUKA XUMUM KaK HayKd, OCO3HaHHs e€ poiau B (GOPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOT'O MBIIIJIEHUS, CO3IaHUH [IEJIOCTHOTO TIPEICTABICHHS 00 OKPYKAIOIIEM MUPE
KaK O €AMHCTBE MNPUPOJAbI M YEJIOBEKAa, B IMO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M peIIeHUU
po0JIeM COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXXAEHHOCTH B 0CO0OWM 3HAYMMOCTH XHMHU JUISi COBPEMEHHOW ILMBHIW3AlMU: B €€
TYMaHUCTUYECKON HAIMpaBICHHOCTH M BaXXHOM pOJIM B CO3JaHUM HOBOW 0a3bl MaTepuaabHOMN
KYJIBTYpPBI, PEUICHUH TI00ANBHBIX MPOOJIEM YCTONYMBOIO PA3BUTHUS YEJIOBEUECTBA — CBIPHEBOA,
SHEPreTUYeCcKOM, MUILEBON M SKOJIOTMYecKON Oe30MacHOCTH, B PAa3BUTUU MEIUIMHBI, 00ecreUYeHnun
YCIIOBUH YCIEIIHOTO TPYAA U SKOJIOTHYECKH KOMGPOPTHOM KUZHU KaXI0T0 WieHa 00IIecTBa;



€CTeCTBEHHO-HAyYHOH  TPAMOTHOCTHM:  IMOHMMAHHUS  CYHIHOCTHM  METOAOB  IIO3HAHUA,
UCTIONIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIHOCOOHOCTH HCIIOJb30BaTh IOJMy4aeMble 3HAHUS JUISA
aHanmM3a U OOBSICHEHUS SBJICHUN OKPYXKAIOIIETO0 MUPA M MPOUCXOAAIINX B HEM M3MEHEHHUU, yMEHUS
Jenath 0OOCHOBaHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX (DAaKTOB M MMEIOIIUXCS JTAHHBIX C IEIbI0
MOJIyYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIb30BAaTh XUMHUYECKHE 3HAHMS Ul PEUICHUS HpoOiieM B
peabHBIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHHIO U UCCIIEIOBATEIILCKON IESTEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHUIO M CaMO00OPa30BaHMIO, K AKTUBHOMY
HOJTYYEHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHH C KHU3HEHHBIMH OTPEOHOCTSIMH;

UHTEpeca K 0COOCHHOCTSAM Tpy/ia B pa3sInuHbIX cepax NpodeccHoHaNnbHON 1esTeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATDI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUSI YYeOHOTrO mpeamera «XHMHUs» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMbIe JUIsI  (OPMHPOBAHUS MHPOBO33PCHUS  OOYYAIONIMXCS  MEKIUCIUTUTMHAPHBIC
(MeXmpenMeTHbIE) OOLIeHAYYHBIE MOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHOW KapTHHBI MHpa H
cnenn(UKy METOJOB TIO3HAHUS, WCIOJIB3YEeMbIX B CCTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
9HEprus, SBJICHHUE, MPOIECC, CHCTEMa, HAyYHBIA (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIEIOBaHKE, HAOIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHHMBEpCcaJbHble Yy4eOHblEe NEHCTBHUS (IIO3HABATEJIbHbIE, KOMMYHHMKATHUBHbBIC, PETYJISTHUBHbBIE),
oOecrieunBaromue (HopMUpoBaHHE (QYHKIIMOHAIBHONH TPAMOTHOCTH M COIMAIBHOW KOMITCTCHIIUU
00yJaromuxcs;

CIIOCOOHOCTh o0yyarommuxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaIbHbIE YdeOHble NEHCTBUS B MO3HABATEJIBLHON U COLIMAIBLHON
IIPaKTHKE.

MeranpeameTHbie  pe3yibTaThl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAIBHBIMH  yUECOHBIMH
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSMU.

OByaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMU MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOTHYecKHe AeCTBUS:

CaMOCTOSITENIbHO  (DOpMYyJIUpOBaTh W AKTyaJIM3UpPOBaThH MpOOJEMYy, BCECTOPOHHE €€
paccMaTpHuBaTh;

OTIPENIETISATh 1NN AESITeIIbHOCTH, 3aaBasi MapaMeTPhl U KPUTEPUU UX JTIOCTUKEHUSI, COOTHOCHUTD
pe3ynbTaThl AEATEIbHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIIOJIB30BaTh IIpU OCBOCHHU 3HAaHUHU HpI/IéMI)I JJOTUYCCKOT'O MBIINUJICHUA — BBIACIATH
XapaKkTepHbIe MPU3HAKY MOHSATUN U YCTAHABIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE
TIOHATHUA OJIA 00BsCHEHNS OTACJIBbHBIX (1)aKTOB u ﬂBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHUH I KIACCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTMUECKUE PACCYXIEHUs (MHIYKTUBHBIC, NENYKTUBHBIE, 10 AHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUYUS B PAcCMATPUBAEMBIX SIBICHUAX, (DOPMYIMpPOBATh BHIBOJABI U
3aKJIIOUEHNUS,

INPUMCHATE B IIPOHECCE IO3HAHUA, HCIIOJILB3YEMBIC B XHMHUHU CHMBOJIMYCCKHE (3HaKOBBIe)
MOJIeIH, MpeoOpa3oBhIBaTh MOJIENBHBIE TPEICTABICHUS — XUMHYECKHH 3HAK (CHMBOJ) DJIEMEHTA,
XUMUYecKast popMyIia, ypaBHEHHE XUMHUYECKON peaKIuu — MpU PEIICHUH YYeOHBIX MO3HABATEIbHBIX
U MNPAKTUYCCKUX 3aaa4d4, MNPUMCHATb HA3BAHHBIC MOJICJIBHBIC TMPCACTABICHUA [JIA BbIABJICHHUA
XapaKTEpPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIil.

2) 0a30BbIe HcCeI0BATEIbCKHE eCTBHS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIIHil;



dbopMynupoBaTh Iled W 3a7add  HMCCIEAOBAaHUS, WCIOIb30BaTh IOCTaBJICHHBIE U
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI JJIs
(hOpMUPOBAHUS TUTIOTE3HI 0 IPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX CYXKICHUN;

BJIQJIETh HABBIKAMH  CaMOCTOSTEIBHOIO IUIAHUPOBAHHMS W IPOBEICHUS  YUCHHUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHUs HAOJIO/aTh 3a XOJOM IIPOIecca, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro  pe3ynbTar, QopMyIupoBaTh OOOOUIEHHS W  BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCJICIOBAHUS, COCTABJIATH OOOCHOBAHHBIM OTYET O MPOJICITAHHOMN
pabore;

npuoOpeTaTh ONBIT YYEHUYECKON HUCCIEI0BATEIIbCKON U MPOEKTHOM JEATEIbHOCTH, POSBIISTH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IOMCKY METOJOB PEIeHUs MPaKTHUECKUX 3ajad,
MPUMEHEHHUIO PA3JIMYHBIX METOOB MO3HAHUSI.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBATLCSA B PA3NIMYHBIX MCTOYHUKAX WHGOpMANUU (HAYYHO-TIOMYJSpPHAS JIMTEpaTypa
XUMHYECKOTO  COJIep)KaHus, CIOpaBOYHBIE TocoOus, pecypchl MHTepHera), aHaIM3UPOBATH
WH(OPMAIIHIO PA3TMYHBIX BUAOB U (OPM TIPEICTABIICHUS, KPUTHUECKH OIICHUBATH €€ IOCTOBEPHOCTH
U HEMPOTUBOPEUHUBOCTH;

GbopMyIMpOBaTh 3ampoChl W TPUMEHATh pPA3NIMYHBIC METOIbI MPU TIOUCKe u OTOOpe
uH(pOopMali, HEOOXOAUMOM /1JIs BBIMOHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUIIA;

MPHOOpPETaTh OMBIT WCIIONB30BAHUS HHPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH W
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITCIILHO BBIOMpATh ONTHUMAIBHYIO (opMy mpeacTaBiieHus HHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYYHBIN SI3BIK B KA4E€CTBE CPENICTBA MPH paboOTe ¢ XUMUYECKOW MH(OPMAIIHECH:
NPUMEHSTh MEXIpeaMeTHble ((du3nuecKkue W MaTeMaTU4YecKue) 3HaKM M CHUMBOJBI, (OPMYIIBI,
ab0peBuaTyphl, HOMEHKJIATYpY;

HCIIONIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISITHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMIH KOMMYHUKATHBHBIMU 1€CTBUAMM:

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOH TeMbl B XOJA€ AMANOra W/WIU JHUCKYCCHUH,
BBICKA3bIBaTh UJICH, (DOPMYITUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO BBITTOJTHEHUS MPEI0KEHHON
3a/1a4u;

BBICTYNATh C TMpE3CHTAIlMEH pe3yJbTaTOB ITO3HABATEIHHOM JEATETbHOCTH, TOJYyYE€HHBIX
CaMOCTOSTENIbHO MJIM COBMECTHO CO CBEPCTHHKAMHU IPH BBINOJIHEHUM XUMHUYECKOTO 3KCIEPUMEHTA,
MPaKTUYECKOW pabOThl MO HCCIEJOBAaHUIO CBOWCTB HM3y4aeMbIX BEIISCTB, peau3alliu y4yeOHOTO
npoekta u (GopMynHpoBaTh BBIBOJABI IO pe3yabTaTaM MPOBEAEHHBIX HCCIENOBAHUN MyTEM
COTJIACOBAHUS MO3HIINI B X071 OOCYK/IEHUSI 1 0OMEHA MHEHHUSIMH.

OBy1aieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU J1€HCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBaTh W OCYIIECTBIATH CBOIO IIO3HABATEIBHYIO JCSATEIHHOCTD,
ompezenss e€ LeMM W 3aJadyd, KOHTPOIUPOBATH M IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeAJIaraeMblii  QJITOPUTM JICUCTBUH TIPU BBITIOJIHEHHH Y4YEOHBIX M HCCIEIOBATEIBCKUX 3ajad,
BbIOUpaTh Hambonee YPQPEKTUBHBIN CMOCO0 UX pelIeHUs ¢ y4ETOM MOJIyUYEeHHUs HOBBIX 3HAHUN O
BEIIIECTBAX U XUMUYECKUX PEaAKITUIX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATBI

10 KJIACC
IIpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKaroT:
c(OPMUPOBAHHOCTh TPEJCTABICHUH O XHWMHUYECKOW COCTABISAIOIICH €CTECTBEHHO-HAYUYHOU
KapTUHBl MHUpPA, POJIM XUMHUH B TO3HAHUU SIBJICHUH NpUPOAbl, B (OPMUPOBAHWU MBILIUICHUS U
KYJIBTYPBI TUYHOCTH, €€ (QYHKIIMOHATHHONW TPAMOTHOCTH, HEOOXOIUMOM JJIs PEIICHUS MPAKTUISCKUX
3a]a4 U HKOJIOTHYECKH 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOM Cpelie;



BIIQJICHUE CHUCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJATAIOUIUE MOHSATHUS
(XMMUYECKUIl  DJIEMEHT, aToM, OJJIEKTpOHHas o00O0Jiouka aToMa, MOJIeKyja, BaJIEHTHOCTbD,
AIIEKTPOOTPHUILIATEILHOCTh, XUMUYECKasl CBSA3b, CTPYKTYpHast popmyia (pa3BEpHYyTas U COKpalIEHHAs),
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEM, YIIIepOAHbI cKelleT, GyHKIMOHAIbHAS TPyIa, pajuKal,
M30MEPHUsL, U30MEPBI, TOMOJIOTUYECKUI Psijl, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOI U a30TCOJAEpIKaIIHe
COEIMHEHUS, MOHOMED, IIOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COETUHEHUS); TEOPUU U
3aKOHBI (T€OpUsl CTPOEHUs opraHuueckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS MAacchl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKalllie B
OCHOBE MMOHUMAaHHSI TPUIMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHHM, (DAKTOJIOTUIECKHIE CBEICHUS
O CBOHCTBaxX, COCTaBe, IMOJIYYEHUH U OE30MacHOM HCIOJIb30BAHUU BAXKHEHUIIUX OPraHUYEeCKHX
BEIIECTB B OBITY U MPAKTUYECKOH JIESATETFHOCTH YEIIOBEKA,;

c(OpMHUPOBAHHOCTh YMEHHM BBISIBIATH XapaKTEpHble NMPU3HAKU IMOHSITHM, YCTaHABJIMBATH HMX
B3alMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATUS IpPU ONUCAHUM COCTaBa, CTPOCHUSA U
MPEeBpAICHUI OPraHUYEeCKUX COCTUHEHUII;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JJIsl COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpamEHHON) (OpMyd OpPraHMYecKUX BEIIECTB U
YpaBHEHUN XHWMHMUYECKHX PEAKIUH, M3TOTAaBIMBATH MOJEIN MOJEKYJ OPraHWYeCKHX BEIIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIWBATHb MPUHAJICKHOCTh H3YUYEHHBIX OPTaHMYECKUX
BEIIECTB 10 UX COCTAaBY M CTPOEHUIO K OIpeleIEHHOMY KIIAcCy/TpyIIe COeAMHEHUN (YriIeBOI0POIbI,
KHUCJIOPOJI U a30TCOEpKAIINUE COETMHEHUS, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS ), 1aBaTh UM Ha3BaHUs
no cucrematnueckod Homenkiarype (IUPAC), a Takke NOpUBOIUTH TpUBUAIbHBIC Ha3BaHUs
OTJICNbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, NPOINWIEH, AalleTUJICH, ATHJICHIVIUKOJb, IJIMLEPUH,
denon, hopManbaeru, aleTanbIerui, MypaBbUHas KUCIOTa, YKCYCHasl KUCTI0Ta, OJIEMHOBAs KUCIIOTa,
CTeapuHOBAas KUCJIOTA, III0K03a, GPYKTO3a, KpaxMall, EeJUIi0J103a, TIHIHH);

c(OPMUPOBAHHOCTh YMEHHUS ONpPENENSITh BHABI XMMHYECKOM CBSI3M B OPraHUYEeCKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJOKEHUS TEOPUU CTPOCHHS OPTaHUYECKHUX BEIIECTB
A. M. bytnepoBa 115 00bSICHEHHS 3aBUCHMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH
COXpaHEHHUsI MacChl BELIECTB;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NYECKHE U XMMHUYECKHE
CBOICTBA TUNMHMYHBIX TPEICTaBUTENEH pPA3IUYHBIX KJIACCOB OpPraHMYECKHX BEIIEeCTB (METaH, JTaH,
STUJICH, NPOMNUJIEH, aleTuieH, OyramueH-1,3, wmerwiOyraauen-1,3, O€H30J, METaHOJ, STaHOJI,
STUJICHTIIMKOJb, TJIHLEPHH, (DEHOJN, aleTanbleru]l, MypaBbHHas M YKCYyCHas KHCIOTBHI, TJIOKO3a,
Kpaxmall, [eJIJTI0103a, aMUHOYKCYCHAsl KUCII0Ta), MILTIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MKy HUMU
YPaBHEHUSMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh WMCTOYHHUKH YIIEBOJAOPOJHOTO CHIPhs (HEPTH,
NPUPOJHBIA Ta3, Yrojb), CHOCOOBI HMX TepepaboTKM M MPAKTUYECKOEe NPUMEHEHHE MPOIYKTOB
nepepadoTKu;

c(OpPMUPOBAHHOCTh YMEHUI MPOBOJUTH BBHIYHUCICHHUS MO0 XUMHUYECKHM ypaBHEHUSM (MaccChl,
00BbEMa, KOJMMYECTBA MCXOJHOTO BEILIECTBA WJIM MPOAYKTa PeaklUu MO U3BECTHHIM Macce, 00BbEMY,
KOJIMYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB WJIU MPOJTYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOM 3HAHWNW 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCTIONB3YEMbIX B XUMUU MPU U3YYCHUU BEIIECTB M XUMHUUYECKUX SBICHUN (HaOmromeHue,
U3MEepeHne, HKCIEPUMEHT, MOJEIUPOBAHME), HCIOJIb30BATh CUCTEMHbIE XUMHUYECKHE 3HAHUS IS
NPUHATUS PEHICHUI B KOHKPETHBIX JKU3HEHHBIX CHUTYyallUsX, CBSI3AHHBIX C BEIIECTBAMU U UX
MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOJAaTh MpaBUja IIOJIB30BAaHUS XUMHUYECKOW MOCYHOH H
nabopaTOpHBIM 000OpYyIOBaHHWEM, a Tak)Ke IpaBuja OOpalleHHs C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIIUSMU IO BBITTOTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB;



c()OPMUPOBAHHOCTh yYMEHUW IUIAHUPOBATh ¥  BBINOJHATh XUMHUYECKUH IKCIEPUMEHT
(mpeBpallleHusT OpraHMYECKUX BELIECTB IPU HArpEeBaHUU, MOJIyYEHHWE STWICHA U H3Y4YCHHE €ero
CBOICTB, Ka4eCTBCHHBIC PEAKIMU OPTaHUYECKUX BEIIECTB, JCHATYypalus OCIKOB MpU HATPCBAHUH,
[[BETHBIE pEaKIMu OEKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKHU O€30MaCHOCTH IpU OOpalieHuu ¢
BEIICCTBAMH W  JIaDOpaTOPHBIM  OOOpPYIOBAaHUEM, TMPEACTABIATh  PE3YNbTaThl  XUMHYECKOTO
JKCIIepuMeHTa B (opMe 3alKicu YpaBHEHUN COOTBETCTBYIOUIMX peakUHil U (GOpMYyIUpPOBATH BBHIBOJBI
Ha OCHOBE 3TUX Pe3y/IbTATOB;

c(OpMUPOBAHHOCT, YMEHUN KPUTHUYECKH AaHAJIM3UPOBaTh XUMHUYECKYI0 HH(pOpMaluio,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nadopmanmu, MHTEpHET U IpYyTrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOAATH MTPABHIIA DKOJIOTUYECKHU 1EIeCO00Pa3HOro MOBEACHUS B
OBITY U TPYIOBOU NEATEIILHOCTU B LIEJIAX COXPAHEHHUS CBOETO 3JI0POBbSI U OKPYXKAIOLIEH MPUPOIHOM
Cpellbl, OCO3HaBAaTh OMACHOCTb BO3JICHCTBUS HA KUBBIE OPraHU3MBI ONPEAETIEHHBIX OPraHUYECKHX
BEIECTB, MOHMMAas cMbIchH mokazatens IIJIK, moscHATh Ha mpuMepax CrnocoObl YMEHBIICHHS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3/ACUCTBUS HA OPTaHU3M YEJIOBEKa;

JUTSE O0YYarONIMXCsl ¢ OTPAaHMYCHHBIMH BO3MOYKHOCTSIMU 3JI0POBbS: YMEHUE NPUMCHSATH 3HAHHUS
00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHHUS BEIIECTB U XMMHUECKUX SBICHMUIA;

JUISL CJICTIBIX W CIA0OBUIAIIMX OOYYarOMIMXCs: YMEHHE HCIIOJIb30BaTh PElbe()HO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu xumudeckux GopMyiL.

11 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHHUs Kypca «OO01as 1 HeopraHuuecKasi XUMHs OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XWMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHbl MHUpA, POJM XUMHMU B TO3HAHUM SIBICHUH NpPUPOAbI, B (OPMHUPOBAHUU MBIIUICHUS U
KYJIbTYpPbI IUMYHOCTH, €€ (QYHKIIMOHATBHONW TPAMOTHOCTH, HEOOXOJUMOMN /JIsl pEeHIeHHs TPAKTUYECKUX
3aJa4 ¥ SKOJIOTHYeCKH 00OCHOBAaHHOI'O OTHOLIEHHUSI K CBOEMY 3/I0POBBIO M IPUPOTHOM Cpejie;

BIIQJICHUE CHCTEMOM XMMHYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOIOJATAKOUIUE ITOHATHUSA
(XMMHYECKHUIl 2JIEMEHT, aToM, M30TOI, S-, P-, 0- 3JIEKTPOHHBIC OpOUTAIM ATOMOB, HOH, MOJIEKYJA,
MOJIb, MOJIAPHBIA 00BEM, BaJIEGHTHOCTb, 3JEKTPOOTPULATENILHOCTh, CTETIEHb OKHCIEHUS, XUMUYECKast
CBs3b (KOBaJIGHTHAsi, MOHHAs, MeTaJUIM4yecKas, BOJOpPOJHAs), KpUCTAJUIMYecKas peleTka, THIIbI
XUMHUYECKUX PEaKIUM, pacTBOpP, AIEKTPOJUTHI, HEAIEKTPOJIUTHI, HJICKTPOJIUTHYECKAs TUCCOLUALNS,
OKHCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOH PEaKLUi, XUMHUECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOPHS AIEKTPOIUTUUECKON TUccoLraluy, nepuoanyeckuit 3akon J{. . Menzaeneesa, 3akoH
COXpPaHEHMsI MacChl BEULIECTB, 3aKOH COXPAHEHUS M IPEBPALLEHUS HDHEPrUM IPH XUMHUYECKHX
peakuusx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUHN SI3bIK XUMUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAIllUE B
OCHOBE MOHUMAHUS IPUIMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (DaKTOIOTHYECKHE CBEICHUS
0 CBOIICTBax, cOCTaBe, MOJYYEHHH M O€30IMaCHOM HCMOJIb30BAaHUM BAKHEHIIMX HEOPraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOI IEeATETbHOCTH YEIIOBEKa,

c(OpMUPOBAHHOCTh YMEHHMH BBISIBIATH XapaKTEpHble NMPU3HAKU TMOHSITHH, YCTaHABJIMBATH HMX
B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHSITHS IIPU ONMCAaHUM HEOPTraHMYECKHUX BEIIECTB U
VX MPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHUN HUCIOIb30BATH XMMUYECKYIO0 CUMBOJIMKY JUIS COCTaBJIEHUS (HOpMYIT
BEIIECTB W YypaBHEHWH XWUMHUYECKMX peaknui, cucrematnueckyro HomeHkiarypy (IUPAC) u
TPUBMAJbHbIE HA3BaHMUSA OTJENbHBIX HEOPraHMYECKUX BeLIecTB (yrapHblii ra3, YIJEKUCIbIA ras,
aMMHUaK, raiéHasi U3BeCTh, Heral€Has U3BecTb, IUThEBAs COJa, MUPHUT U JApYyrue);

c(OPMHPOBAHHOCTh YMEHHH OINpenensiTh BaJIEHTHOCTb M CTENEHb OKHUCJICHUS XUMHYECKUX
JJIEMEHTOB B COEAMHEHUSX DPA3JIMYHOIO COCTaBa, BMJI XMMHUYECKOH CBA3M (KOBaJICHTHAs, WOHHAs,
METAJIJINYECKas, BOJOPOJHAsl) B COCIUHEHUAX, TUI KPUCTAIIMYECKOM PEIETKH KOHKPETHOIO
BEIIIECTBA (aTOMHasl, MOJIEKYJISIpHAasi, HOHHAsI, METAJNINYECKasi), XapaKkTep Cpellbl B BOAHBIX pacTBOPAX
HEOPraHUYECKUX COCAVHECHUM;



c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBAThH MPUHAIIIC)KHOCTh HEOPTAHUUYECKUX BEIIECTB IO UX
COCTaBY K OIPEJEIEHHOMY KJIacCy/TpyIile CoOeIMHEHUH (IPOCThIe BEIleCTBA — METAJIbI U HEMETaJLIIbI,
OKCHJIbl, OCHOBAHWSI, KHCIIOTHI, aM(OTEpHBIE TUPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI pacKpbIBaTh CMBICI Iepuoanyeckoro 3akona J[. V1. Menneneesa u
JEMOHCTPHUPOBATH €70 CHCTEMATU3UPYIOIIYI0, OOBbSICHUTEIBHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

c(OpMHUPOBAHHOCTh YMEHMI XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE AaTOMOB XHUMHUYECKUX
anemeHToB 1—4 mepuonoB Ilepuomuyeckoit cucrembl xumuueckux siaemeHToB [[. M. Menneneena,
UCIIOJNIB3Ysl MOHATHS «S-, P-, O-3JIEKTPOHHBIE OpPOHUTAINY, «IHEPIETHUCCKHE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M MX COCIMHEHUU MO TepuojaM M
rpynnam [lepuoanueckoit cuctrembl xumudeckux dneMeHToB . 1. Menneneena;

c(OPMUPOBAHHOCTh yYMEHHI XapaKTepu30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIIECTB Pa3jMYHbIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHWE I'€HETUYECKOM CBSI3U
MEXIy HEOPraHWYeCKMMH BEIIECTBAMHU C IMOMOIIBI0 YPaBHEHUN COOTBETCTBYIOIIUX XHUMHYECKUX
pEaKI;

c()OPMUPOBAHHOCTh yMEHHUS KJIACCU(UIIMPOBATh XUMHYCCKHE pEaKIUU 110 Pa3InIHBIM
npu3HaKaM (YMCIy U COCTaBY pearupyroliuX BEUIeCTB, TEIJIOBOMY 3(PQeKTy peakluu, U3MEHEHHUIO
CTEIIEHEW OKUCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKLUy, YIaCTHIO KaTallu3aTropa);

c(OpPMUPOBAHHOCTh YMEHUI COCTABIIATH ypaBHEHHUS DPEAKIM Pa3IUYHBIX THUIIOB, MOJHBIE U
COKpalI¢HHbIC YPABHEHHS PEAKIMil HOHHOTO OOMEHA, YYUThIBasi YCIOBHS, IIPU KOTOPBIX 3TU PEAKIIUU
UAYT J10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIIMH, MOATBEPKIAIONINE KaueCTBEHHBIM COCTaB
pa3IMYHbIX HEOPTraHMYECKHX BEIIECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJIHBIX PAaCTBOpPaX HEOPTaHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHH pPacKphIBaTh CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii oCpPeICTBOM COCTaBJICHMSI SJIEKTPOHHOr0 OaaHca ATUX PEeaKIHii;

c(OpPMUPOBAHHOCTh YMEHHH OOBICHATH 3aBHUCUMOCTH CKOPOCTH XHMHUYECKOH peakIiuu OT
pa3uuHbBIX (AKTOPOB; XapaKTep CMEIICHUS] XMMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT BHEIIIHETO
BozeiicTBus (nmpunnumn Jle [llarense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMHUYECKHE TPOIECCHI, JIeKAIllhe B OCHOBE
MPOMBINIJICHHOTO  TOJIYY€HUSI CEpPHOM KHUCJIOTHI, aMMHuaka, a Takke Cc(HOopMHUpPOBAHHOCTH
MPEACTABICHU 00 OOIMX HAay4YHBIX NPUHIMIAX M HSKOJOTUYECKHX TMpodieMax XUMHYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUUCIEHHUS C HCIOJIB30BAHUEM TOHSTHS «MaccoBas
JIOJIS BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUYECKHX PEAKIUIX, MaCCh
BellecTBa WM 00bEMa T'a30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO U3
YUaCTBYIOIIMX B PEAKIMU BEIIECTB, TETUIOBOTO 3(deKkTa peakinu Ha OCHOBE 3aKOHOB COXPAaHEHUS
MacChl BEIIECTB, MPEBPAIIECHUS U COXPAHCHUSI SHEPTHH;

c(OpMHUPOBAHHOCTh YMEHUU COONIOJATh TpPaBHUJA TOJIB30BAHUS XUMHYECKOH MMOCYI0M W
nabopaTOpHBIM 000pYyIOBaHHWEM, a TakXKe IpaBuja OOpalIeHHs C BEIIECTBAMHU B COOTBETCTBUHU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh yYMEHHI IIJIAHUPOBATh W  BBIMNOJHATH XUMHUUYECKHH OKCIIEPUMEHT
(paznmokeHue TMEepOKCHIa BOJOPOJa B MPHUCYTCTBUHM KaTalau3aTopa, ONpeAeleHHE CPeabl pPacTBOPOB
BEIIIECTB C TIOMOIIBIO YHHUBEPCATHLHOTO HWHAMKATOpPA, BIUSHHUE PA3TUYHBIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakiliu, peakiiid HOHHOTO 0OMeHa, KaueCTBEHHBIE peaKIiu Ha cynbdar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KaTHOH aMMOHHS, PEIICHHE YKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMaM «MeTauib 1
«Hemeranmibl») B COOTBETCTBUY C MPaBUIIAMH TEXHUKU 0€30MaCHOCTH MPHU 00pallleHruH ¢ BEIIeCTBAMU
U J1a00paTOPHBIM 00OPYJIOBAaHUEM, MPEICTABIATH PE3yIbTaThl XUMUYECKOTO SKCIIepUMEHTa B ¢opme
3aMiCH YPAaBHEHHH COOTBETCTBYIONIUX peakuuidi u (GOpMYyIUpPOBaTH BHIBOJBI Ha OCHOBE JTHUX
pe3yJbTaToB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIM3HPOBATh XUMHUYECKYI0 HH()OpMaIHIo,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeCTBa MAaCCOBOM KOMMYHUKaUWU, IHTEepHET U IpyTux);



c(hOpMUPOBAHHOCTh YMEHHUH COOJIIOIaTh MIPABHIIA YKOJIOTUYECKH 1IeJIeCO00Pa3HOTO MOBEICHUS B
OBITY M TPYIOBOH NEATEIHLHOCTH B IEJISIX COXPAaHEHHS CBOETO 3II0OPOBBSI U OKPYKAIOUICH MPUPOIHOMN
CpeIlbl, 0CO3HABATh OMACHOCTh BO3ACUCTBHS HA KUBBIC OPTaHU3MbBI ONIPEICIIEHHBIX BEIIECTB, TOHUMAs
cmbicit nokazarenst [1JIK, mosicHATh Ha mpHMEpax CIOCOObI YMEHBIICHHS W TMPEIOTBPAIICHUS WX
BPEIHOTO BO3CHCTBHSI HA OPTaHU3M YEJIOBEKa,

JUTsE 00YYAIOMIMXCSl ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBBSI: YMEHUE NMPUMCHSATH 3HAHHUSI
00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIICCTB U XUMHYECKHUX SBICHHUIA,

JUIA CIIETIBIX M CIIA0OBUISIINX OOYYAIONIMXCS: YMEHHE HCIOJIb30BaTh Pebe(HO-TOUCHHYIO
cuctemy obo3nauenuii JI. bpaiinst mist 3anucu XuMudeckux (GopMyiL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
HanmeHnoBaHMe pa3aesioB U TeM KoimuecTBo yacos
Ne n/n nporpaMmMbl Bcero KonTpoabubie IIpakTuueckue JJCKTPOHHbIE (IH(PPOBLIC)
o0pa3oBaTejibHbIE PeCypPChI
padoThbl padoThl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipenmer opraHuyYeCcKO XUMUU.
11 Teopus cTpoeHUS OpraHU4YECKUX 3 https://lib.myschool.edu.ru/market?
coenunennii A. M. byrieposa
Htoro no pazneny 3
Paznen 2. YraeBoaopoabl
2.1 [IpenenbHbIC YIIIEBOAOPOIbI — aJKaHBI 2 https://resh.edu.ru/subject/29/
29 HenpenenbHbie yrieBoaopoabl: 6 1 https://resh.edu.ru/subject/29/
QJIKEHBI, AJIKAIUCHBI, AJIKUHBI
23 ApPOMATHUECKHE YITIEBOTOPOJIEI 2 https://resh.edu.ru/subject/29/
2.4 IIpupoaHbIE HCTOYHUKHU 3 1 https://resh.edu.ru/subject/29/
yTIIEBOJIOPOIOB U HX MepepaboTka
Hroro 1o pazaeny 13
Pa3znea 3. Kucaopoacoaepskanue oprannyecKkue coeIuHeHust
3.1 Cruptel. ®enon 3 https://lib.myschool.edu.ru/market?
3.2 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 https://lib.myschool.edu.ru/market?
CnoxxHble 2(UpPBI
3.3 VriaeBoanl 3 1 https://lib.myschool.edu.ru/market?
Hroro o pazueny 13
Pasnen 4. A3oTcoaep:kamme opraHudeckne coelMHeHus
4.1 ‘ AMUHBI. AMUHOKUCTOTHI. benku 3 https://lib.myschool.edu.ru/market?
Hroro no pazgeny 3
Pa3zgea S. BoicokoMoJIeKy/IsIpHBbIE COeIMHEHUS
5.1 \ [Tnactmaccel. Kayuyku. Bomokna 2 https://lib.myschool.edu.ru/market?
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34 2 2

I[TPOIT'PAMME
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11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne m/m NMPOrpaMmblI Bcero ;(;;OTTPL(:H]’HBW E;’gﬁi?qec'me o0pa3oBaTejibHbIE PeCypPChI
Pa3nen 1. Teoperuueckne 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanueckuit 3aKoH https://lib.myschool.edu.ru/market?
11 u [lepuonnueckas cucreMa XMMUYECKUX 3
anemenToB /1. 1. Menaeneera
12 Crtpoenue BeniectBa. MHorooopasue 4 https://lib.myschool.edu.ru/market?
BEIIIECTB
1.3 XUMHYECKUE PEeaKIIun 6 1 1 https://lib.myschool.edu.ru/market?
Hroro no pazgeny 13
Pa3nen 2. Heopranuueckasi XuMus
2.1 MerTaisl 6 1 https:/lib.myschool.edu.ru/market?
2.2 Hewmerainbi 9 1 1 https://lib.myschool.edu.ru/market?
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 2 https://lib.myschool.edu.ru/market?
BEIIIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 \ XUMUS U )KU3Hb 4 https://lib.myschool.edu.ru/market?
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3

[MNPOTPAMME
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