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IMNOACHHUTEJIBHAS 3AIIMCKA

[Iporpamma 1Mo XuMUM Ha ypOBHE CpPeIHETO 00IIero oopasoBaHus pazpaboTaHa Ha OCHOBE
®enepanpHOTo 3aK0HA 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepannuny,
TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS (eaepaibHOW 00pa3oBaTEIHHOM MPOTPaMMBbI CPETHETO
obmero o6Opazoanusi (DOOIl COQO), npencrasienHbix B DdenepasbHOM TrocCyIapCTBEHHOM
obpazoBarenbHoM ctangapre COO, ¢ yuérom Konnenmuu npenojgaBanus y4eOHOTO MpeaMera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHm3ainusax Poccuiickoit deneparnuu, peannu3yrommx
OCHOBHBIE 00pa3oBaTebHbIE MPOIPaMMbl, M OCHOBHBIX MOJIOKeHUI «CTpareruu pa3BUTHSA
BocniuTanusg B Poccuiickoii @Penepanuu Ha nepuox a0 2025 roxa» (Pacmopsbkenune
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOIXOAOB K pa3paboTKe MporpaMMbl 1O XUMHH, K OIpPEIEICHUI0 00Iei
CTpaTeTul OOyYeHUs, BOCIIUTAHUS W PA3BUTHS OOYUAIOMIUXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumus» nasa 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTABMJIM KOHLENTYalbHbIE IOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILIeJIeH, COJIEp)KaHHs, pPE3yJbTaTOB OOyuYeHHs u
TpeOOBaHUI K YPOBHIO MIOATOTOBKHU BBIITYCKHHUKOB.

XuMmuyeckoe o00pa3oBaHUE, TIOJYy4aeMO€ BBITYCKHHKaMU  001ieo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM 4YacThl0 MX 00pa3oBaHHOCTH. OHO  CIyXHT
3aBEpILAIOIIMM 3TAllOM PEAJM3allMid HAa COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
[ICHHOCTEH, TPHUCYIIMX LEJIOCTHOM CHUCTeME XHMHYECKOro o0pa3oBaHus. OTH IICHHOCTHU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (DOPMUPOBAHHS MHPOBO33PEHHSI M OOIIEH KyJIbTYpHI
YeJloBeKa, a TaKXKe HKOJOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHS K CBOEMY 3J0POBBIO H
npupoaHoil cpene. Peanusyercs xumMuueckoe oopazoBaHrue 00y4arOLMXCs HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CPEACTBAMHU y4eOHOTO MpeaMeTa «XUMHs», COACpXKAHUE M TOCTPOCHUE
KOTOPOTO ONpEAETCHBl B IMpOrpaMMe MO XHMHUHU C Y4YETOM CIEHU(PHUKH HAyKH XHMHHU, €€
3HAa4eHHUs B MIO3HAHUM NPUPOJBI U B MAaTEPHAILHOM KHU3HHU OOILLECTBA, a TAKXKe C Y4ETOM O0IIUX
Hesneil ¥ NPUHIMIIOB, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0Iero
oOpasoBanus B Poccuiickoit @enepannu.

XuMHsI KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAaeT 0COOYIO pOJIb B COBPEMEHHOU
IIMBWJIN3AIIMU, B CO3JIaHUM HOBOHM 0a3bl MaTrepuaabHOW KyJabTypbl. OHa BHOCHT CBOW BKJIaJ B
(opMHUpOBaHKE PALIIOHAIIBHOTO HAYYHOTO MBILUIEHUS, B CO3/IaHHE 1[€IOCTHOTO MPEeACTaBICHUS
00 OKpy»XaroIeM MUpe Kak O €IWHCTBE MPUPOJIBI M YEJIOBEKA, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE TIOHMMAaHHMS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHpPA, OCO3HAHUS B3aMMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMoOJeicTBYsSs C JpYyrMMH €CTECTBEHHBIMM HayKaMH, XHMHUS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYpbl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KaXI0ro wieHa oOmecTBa. COBpeMEeHHasi XMMHUsI KaK HayKa CO3HMIATeNbHas, KaKk HaykKa
BBICOKMX TEXHOJIOTMH HAIIPaBJI€HA Ha PELIeHHE INI0OaNbHBIX MPOOJIEM yCTOHYMBOIO Pa3BUTHSA
YeJ0BEYeCTBA — CBIPbEBOM, SHEPreTUYEeCcKOM, NHIIEBON, 3KOJOrMYECKOW Oe30MacHOCTH H
OXpaHBbI 3/T0POBBS.

B coorBercTBHM ¢ OOmIMMH LEISIMH M TPUHIWIAMH CpEIHEro oO0Imero oOpa3oBaHUs
coaepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHUST) OPUECHTUPOBAHO
IPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXcs, HEOOXOAUMYIO UM IJis
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
NPOJIOJDKEHUST 00Pa30BaHUs B PA3IMYHBIX 00IACTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.



CocraBnsiomuMu  npeaMera «XUMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» U «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUsI KOTOPBIX
SBJISIFOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKONW XMMHHU (C BKJIIOUEHHEM
3HaHUN M3 OOIIEeH XMMHH) U OpraHMYecKor XuMuH. PopMHUpOBaHWE TAaHHOW CHCTEMbI 3HAHUN
Opyd M3Y4YEHHUHU TMpeaMeTa oOecleyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCErO0 MHOTo00pasus
BELIECTB Ha OCHOBE OOLINX MOHITHI, 3aKOHOB U TEOPUI XUMHUH.

CtpykTypa conepxkanus KypcoB — «Opranndeckas xumusi» U «OO01as 1 Heopranuyeckas
XUMH» chopMHpOBaHa B MpOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXO0Aa K M3yUYEHHUIO
yuyeOHOro Martepuasa M OOYyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEeACNEHHBIX TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpPraHMYECKOM XHWMHH BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUECKOM TEOPUH CTPOCHMSI OpPraHMYEeCKHX COENMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IMPEACTABICHUI O CTPOCHUU BEILECTB.
Ceenenus 00 M3ydyaeMbIX B Kypce BEILECTBAaX HAalOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTHUECKH AKTUBHBIX COEIMHEHHWHA. B Kypce OpraHm4eckoil XUMHU TOTYy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHHs MEpBOHAYAJbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3H, KJIACCH(PUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEaKIIUH.

[Ton HOBBIM yrjioMm 3peHusi B mpeamere «XuMus» 0a30BOTO YpPOBHS pPaccMaTpUBACTCS
U3YYECHHbIII Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHMsS TEOPETHUECKUH MaTepuail u
(hakTONOrMUECKUe CBEICHUS O BEIECTBAX U XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckas XUMHUs» O00y4arOIIUMCS MPEeIOCTaBISETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHUE NEPUOJUYECKOr0 3aKOHA C OOILIETEOPEeTHUYECKUX W METOAOJIOTUYECKHX ITO3UIHH,
rIy0XKe TMOHSATh HUCTOPUYECKOE H3MEHEHHEe (YHKUMH 3TOro 3akoHa — OT obOoOmiaroeil 1o
OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

EnvHas cuctema 3HaHUM O BaXHEHMIINX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAaX U
IPUMEHEHNH, a TAaKKE 0 XUMUUYECKUX PEAKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IPOTEKAHUS
nomonHsieTcs B Kypcax 10 w11 KimaccoB aieMeHTaMU  COJAEpXKaHUS, HWMEIOIIUMU
KyJbTYPOJIOTHUECKM M TPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHUMAaHUIO
B3aUMOCBSI3M XUMHUHU C JPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
NPaKTUYECKOH NeATENIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAKEHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XUMHUH, IOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMHUEH,
KPUTHUECKH OCMBICIMBATh HHPOPMAIMIO U MPUMEHSATH €€ NI MOTMOJIHEHHs 3HAaHUM, pelieHus
MHTEIJIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIIEI0BATENIbCKUX 3aad. B 1einoM conepkanue
y4eOHOTO TpeaMeTa « XUMHS» JaHHOTO YPOBHS M3YUYCHHS OPHEHTHPOBAHO Ha (hopMupoOBaHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsi TOHUMaHUsl GUIOCOPCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPTaHMYECKOro MHUpa, 00YCIOBICHHOCTh CBOHCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SIBICHUM IMyTEM 3KCIIEPUMEHTA
U pElIeHHs NPOTHUBOPEUYUH MEXKTYy HOBBIMU (aKkTaMU U TEOPETUYECKUMH IPEANOCHIIKAMHU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUHM JKOJOTHYECKHX MPOOJIeM, a Takke MpoljemM cOepexeHus
SHEPIeTUUECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUAIIOB.

B mnnane pemieHust 3amad  BOCHUTAHUS, PA3BUTHUA M COLMAIU3ALMHM  O0YyYaroIIUXCs
HOPUHATHIE MPOrpaMMON MO XUMHUHM MOAXOAbl K OINPEACIEHUIO0 COJEp)KaHUs U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaoT (OpPMUPOBAHME YHUBEPCAJIBHBIX yUEOHBIX JIEHCTBUN, MMEIOIIMX
0a30BoOe 3HaUCHUE I PA3TUYHBIX BUIOB JEATEIILHOCTH: pelIeHHs MpobieM, IoUcKa, aHaau3a u



o0paboTkn uH(pOpMaAIMK, HEOOXOAUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
UCCIIEIOBATEIIBCKON AEATEIbHOCTH, 3aHIMAIOIICH BaKHOE MECTO B TIO3HAHUHU XUMHH.

B mpakTuke npenogaBaHus XMMUHU KaKk HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHus, Tak U
HAa YpOBHE cpenHero obmiero o0pa3oBaHUS, TMPH  OMNPENEICHUH COJep:KaTelbHON
XapaKTepUCTHKU [eNiel M3y4deHHs TMpeaAMeTa HampaBlIeHHEM IMEepPBOCTEIIEHHOW 3HAYUMOCTHU
TPaJUIIMOHHO Tpu3HAETcs (HOpPMUPOBAHME OCHOB XHMHYECKOM HAyKHM Kak OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHYECKOW IESITEIBbHOCTH 4YelIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBON KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUsi TaKoW MOAXOd K
OTIpeIeJICHUIO 1IeJIeH U3y4eHus MpeMeTa SIBIISETCS BIIOJIHE ONPAaBIaHHbIM.

CornacHo NaHHOW TOYKE 3pPEHMsS TJIABHBIMU LEJISAMH W3yYeHHs TpeaMera «XUMUs» Ha
6a3zoBoM ypoBHe (10 —11 xi1.) siBASIFOTCS:

* (opMupoBaHHE CHUCTEMbl XHMHUYECKUX 3HAHUN Kak BakHeillield cocTaBsiomeit
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieKaT KIIFOUEBHIE MOHSTHS,
(GyHIaMEHTaIbHBIE 3aKOHBI M TEOPHUH XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHUE H
MOHUMAHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapaKkTepa,
03HAKOMJIEHUE C UCTOpUEH UX PA3BUTHUS U CTAHOBJICHHUS;

* (opMupoBaHHE U Pa3BUTHE MPEJCTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHAYECKHX PEAKIMHA, HEOOXOAUMBIX Ui MPUOOPETeHHUs YMEHH OPHUEHTHPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBICHUI, IMEIOMINX MECTO B MIPUPOJIE, B TIPAKTUICCKOMN H
MTOBCEIHEBHOM JKU3HH;

® pa3BUTHE YMEHMH M CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaOJIOJEHUEM U
OOBSICHEHUEM XUMHYECKOTO JKCIEPUMEHTa, COOJIIOJCHUEM NpaBWil 0e301acHOro
oOpareHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJeil U 3a/a4 U3y4eHHus MpeaMeTa B
nporpaMMme 1o XMMHH YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B cHcTeMe cpeaHero oOmiero ooOpaszoBanusi. CeroiHs B TMPENOJaBaHUU XUMHUHU B OOJbIIeiH
CTETIEHU OTHAETCS TPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJEepXaHHus OOy4YeHHS,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHMKa 0OIIe00pa30BaTeIbHOW  OpraHu3allvu,
BJIQ/ICIONIEr0 He HA0OpOM 3HAaHUMU, a (PYHKUMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHSIMH aKTUBHOTO TOTYYCHHs 3HAHUI M MPUMEHEHUS UX B PEATbHON KU3HU IS PEIICHUs
NPaKTUYECKHUX 3a/1a4.

B cBa3u ¢ oTUM mpu u3yyeHMHM TMpeaMeTra «XHUMHs» JOMUHHUpPYIOIIEe 3HayeHHE
npUOOPETAIOT TaKUE IeNU U 33/1a4H, KaK:

ajganTanys OOyYaromMXCS K  YCJIOBUSM JTUHAMHYHO  PAa3BUBAIOLIETOCS  MUPA,
(hopMHpOBaHWE WHTEIICKTYAIBHO DPAa3BUTOH JIMYHOCTH, TOTOBOW K €aM0OOpa3oBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHATHUIO TPAMOTHBIX pEUICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsX, CBA3AHHBIX C BELIECTBAMH U UX PUMEHEHHEM;

(dbopmupoBanre y OOy4YaroOmMXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHITUH),
UMEIOINX YHUBEPCAIbHOE 3HAYCHHE JIJISI PA3IMYHBIX BUIOB JIEATSIHLHOCTH: PEIICHHUS MPoOIeMm,
MOKWCKa, aHaimu3a W 00paboTKM HHGOPMAIMU, HEOOXOMUMBIX I MPUOOpPETEHHUs OIbITa
NESATENIbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B MO3HAHWU XHWMHUH, a TaKkKe ISl OILCHKHU C
MO3UIMK HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIMUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpraHM3M YeJIOBEeKa U MPUPOJHYIO Cpeny;

pa3BUTHE [M03HABATEIbHBIX UHTEPECOB, UHTEIEKTYAIIbHBIX U TBOPUYECKHUX CHOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHHUS [0 XUMHUU B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE



TEXHOJIOTUH JUISI TOMCKA M aHAJIN3a Y4eOHOH 1 Hay4HO-NOMYJIAPHON HH(OpMAIIK XUMHYECKOTO
COJICPKAHUS;

(hopMHUpOBaHKE U PA3BUTHE y OOYJAFOIIUXCS ACCOIMATHBHOTO ¥ JIOTHYECKOTO MBIIIJICHHS,
HaOJII0/1aTeIBHOCTH, COOpPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, IPY TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUUECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydJaomuxcs yOeKIEHHOCTH B TyMaHHUCTHYECKOW HAlpaBICHHOCTH
XUMHHM, €€ BaXHOM poOIM B  pelIeHUH TJI00albHBIX  MpoOJeM  paloHaIbHOIO
IPUPOAONOIb30BAHUS, TOMOJHEHNUS SHEPreTUYECKUX PECypCOB M COXPAHEHHs IPHUPOTHOTIO
paBHOBECHS, OCO3HaHMS HEOOXOIUMOCTH OEpEeKHOr0 OTHOLICHHS K TPUPOJE U CBOEMY
3JI0POBBIO, @ TAK)XKE MPHOOPETEHUS OIBITAa MUCIIOIB30BAHUS MOIYYECHHBIX 3HAHUN JJISI TIPUHATHS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMHYECKIMH SIBJICHUSMHU.

B yueGHOM maHe cpenHero obiiero oOpa3oBaHus npeaMmer «XuMHus» 0a30BOr0 YpOBHS
BXOJMT B COCTaB MpeIMEeTHOI 06macTu «EcTecTBeHHO-HAYUHBIE IPEMETHI.

OOmiee 4ncino 4acoB, OTBEACHHBIX Ul M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CpPEIHErO
oOuiero obpazoBaHusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 vac B Henmeno), B 11
kiacce — 34 vaca (1 4ac B Heneo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKON XUMHHU

[Ipenmer opraHnueckoil XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTUE M 3HAYCHUE B MOIYYCHUH
HOBBIX BELIECTB U MaTepHasioB. Teopus cTpoeHus: opranndeckux coenunenuii A. M. bytieposa,
e€ ocHOBHbIE TOJOXKEHUSA. CTPyKTypHbIE (DOPMYIJIBI OpPraHUYECKHX BEIIECTB. [ OMoiorus,
n30MepHs. XUMUYECKas CBSA3b B OPraHMYECKUX COCIUHEHUIX — OAMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o0  KiaccuuKaluM  opraHudeckux  BemiectB.  HomeHnknarypa
OpraHMYECKHUX COEIMHEHUH (cucreMaruyeckas) M TpPUBHMAJIBHBIE HA3BAaHUS BAKHEHIIMX
IIPEICTABUTENIEH KIIACCOB OPTaHMYECKUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbI M3Y4YCHHs BELIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3liaMu OpraHMYECKUX BEIIECTB M MaTepHajlaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJI
OpPraHMYECKHUX BEIIECTB, HAOJIOJEHWE W ONHMCAaHUE JAEMOHCTPALIMOHHBIX ONBITOB IO
IIPEBPALIECHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHuM (IJIaBjieHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psia. MeraH m 3TaH — mpocrenive
NpPEeJCTaBUTENIN AaJIKaHOB: (HU3MUECKWE M XUMHMYECKHE CBOICTBa (peakUuu 3aMelIeHHs U
TOpPEHMS), HAX0XK/IEHNUE B IPUPOJIE, TOIYUEHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHME, TOMOJIOTHUECKUH psii. DTWIECH U MPONWIEH — IPOCTEHUIINE
NpEeACTaBUTENIN aJKEHOB: (U3UYECKHe M XUMHUECKHE CBOMCTBa (peakuuu TUAPUPOBAHMUSA,
raJIOT€HUPOBAHUS, THIPATALIUN, OKUCIIEHUS U MOJIMMEPU3ALINN), IOTYYEHUE U IPUMEHEHUE.

Anxanuensl: OyramueH-1,3 u merunOyraawen-1,3: cTpoeHHe, BaKHEUITNE XUMHYCCKHE
cBoiicTBa (peakus noaumepusanun). [logyyeHrne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKMH psiA. AUETUIEH —
NPOCTEHIINN MPeCTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(peakuuy ruipupoBaHus, raJlOreHUpOBaHUs, TUAPATALIMY, TOPEHUS ), TOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (U3MYECKUE U XUMHUYECKHE CBOWCTBA (peakiuu
rajJJoreHUPOBAHUS M HUTPOBAHUSA), MOJyde€HHE M TNpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHupo8anus U HUMpOBaHus), noayieHue u
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTmdeckas CBA3b MEXAYy  YIJIEBOAOPOJAMH,
IPUHALICKANUMH K Pa3JIMYHbIM KJ1accaMm.

[TpupoaHble UCTOUYHUKU YriaeBoAOpoJoB. [IpuponaHblil ra3 U MomyTHbIE HE(QTSIHBIE Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TNEeperoHkKa, KpEeKUHT
(TepMHYECKU, KaTaTUTHYECKHUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX MPUMEHEHHE B
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIHN yroib U POIyKThI €ro NepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YCHMs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIICHHUE C
o0pa3liaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTb» 1 «Yroaby, MogenupoBaHue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOAHBIX, MPOBEJICHHE IMPAKTUYCCKON pPabOTHI:
MOJIy4EHHUE TWIICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérturie 3amaun.




Bbruncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYEeCTBa
UCXOJHOTO BEIIECTBA WJIM MPOAYKTAa pEaklMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

Kucsiopoacoaep:xammue oprann4eckue coeiMHeHUs

[IpenenbHble ONHOATOMHBIE CHUPTHL. MeETaHON M ITAHON: CTpPOeHHE, (U3NYECKHe U
XMMHUYECKHE CBOWCTBA (pEakUUy C aKTMBHBIMH METallaMH, I'aJIOT€HOBOJIOPO/JAaMHU, FOPEHHE),
npuMeHeHne. Bogopoiubie cBS3U MEXKIy MOJIEKyJaMu cupToB. JleficTBre MeTaHoIa U 3TaHOJIa
Ha OpPTraHu3M YeJIOBEKA.

MHoOroaToOMHbI€ CHHUPTHI. OTHICHIVIMKOIb W TIHUIEPUH: CTpOeHHe, (U3UYecKHe u
XMMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO ILIEIOYHBIMUA METaJNIaMH, KaUECTBEHHAsI peakliys Ha
MHOTOaTOMHBIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
STWJICHIJIUKOJIA.

@deHoN: CTpOEHHE MOJEKYJbl, (U3NYECKUEe U XUMHUUYECKUE CBOUCTBA. TOKCHYHOCTH
¢denona. [lpumenenue penona.

Anpaeruapl U kemowusl. DopManbAeruj, aueTaIbIETH]: CTpOoeHHe, (QU3UUYEecKHe Hu
XMMHUYECKHE CBOMCTBa (peakLUU OKMCIEHHS U BOCCTAHOBJICHMs, KayeCTBEHHBIE DPEaKILMN),
IIOJIyYEHUE U IPUMEHEHHUE.

OHOOCHOBHBIE Tpe/ebHbIe KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHAst KUCIIOTHI:
CTpoeHHe, PU3nUYecKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, O0IIME ISl Kilacca KUCIOT, peakius
TepupUKalMK), MOoJydeHue M mnpuMeHeHue. CreapuHOBas U OJIEMHOBAs KHUCJIOTHI Kak
IpEeJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOILIEE ICHCTBHE.

CrnoxHble 3pUpbl Kak MPOU3BOJIHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue sxupoB. buosorudeckas pojb KUPOB.

VYraeBoJbl: cocTaB, KilacCU(pUKaLUs yIiIeBoA0B (MOHO-, TU- U ToJMcaxapubl). I roko3a —
NPOCTEHIINNA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumogeictBue c¢ ruapokcuaoM Meau(ll), oxucinenme amMmmuauHbIM pPacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJIE,
npuMeHeHue, Ouosnoruyeckas poib. @orocunre3. Ppykros3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnronosa kak npupoassie noauMmepsl. CTpoeHne Kpaxmaya U LEeJUTFOJI03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs PeaKusi C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOAbl M3Y4YECHMs] BELIECTB M MX IPEBPALIECHUN: IPOBEICHHE,
HaOJII0/IeHUe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuuy OIHOATOMHBIX CHHPTOB (OKHMCcIeHHe d3TaHoia okcuaoMm wmemu(ll)), MHOroaToMHBIX
cnupToB (B3auMoaelcTBue MnuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerunnoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeobpa(l) u ruapoxcumom wmenu(Il), B3ammopeicTBue
Kpaxmaja ¢ HMOAOM), MHpPOBEAECHUE IPaKTHUECKOH paboThl: CBOMCTBA pacTBOpa YKCYCHOU
KHCJIOTBHI.

Pacuérnele 3amaumn.

Bbruncnenus mo ypaBHEHUIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJIHOTO BEIeCTBA WJIM IMPOAYKTAa PEaKIHMHU IO H3BECTHBIM Macce, 00bEMY, KOJIUUYECTBY
OJIHOT'O U3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIMH).

A3oTcozepKalie OpraHu4eckiue CoeMHEHNUS.

AMUHOKHCIIOTBI Kak aM{@OTepHble OpraHudeckue coenuHeHus. Pusnyeckue u
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha @puMepe IiMLMHA). buonoruuyeckoe 3HaueHue
aMUHOKHCIIOT. [lenTuasbl.



benku kak mpupoaHble BBICOKOMOJIEKYJSpHBIE coenuHeHus. [lepBuuHasi, BTOpUYHAs H
TPEeTUYHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOMCTBa OEJKOB: THUIPONU3, JCHATYypaIlvs,
Ka4eCTBEHHBIC PEAKIIMHU Ha OCITKH.

DKcrepuMeHTAlIbHbIE METOJIbI U3YYEHHUs BEIIECTB M WX MpEeBpalleHH: HAOMIOJeHUE U
OMKCaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HarpeBaHUU, I[BETHHIC
peakuuu OEIKOB.

BbICOKOMOJIEKYJISIPHBIE COETMHEHUS

OcHOBHbBIE TIOHSITHUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALMHU, CpPEAHsAs MOoJeKysapHas Macca. OCHOBHBIE
METO/bI CHHTE3a BHICOKOMOJIEKYJISIPHBIX CO€AMHEHUH — MOJIMMEPU3aIUs U TOJTUKOHICHCAIIHSI.

DKcIepuMEeHTaTbHBIE METOJIbI M3YUYCHUSI BEIIECTB M WX MPEBPAICHHUA: 03HAKOMIICHHE C
oOpa3iamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAyUyKOB.

MexIpeIMeTHbIE CBA3H.

Peanuzanus MeXnpeIMETHBIX CBsI3€l MU M3y4YeHUM opranndeckol xumuu B 10 kiacce
OCYIIECTBIISIETCSI Yepe3 HCIOIB30BaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHSATHHA, TaKk W
MOHSTUMN, SIBJSIOUINXCS CUCTEMHBIMU JJIS1 OTJENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TOHSTHUS: SIBICHUE, HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, TIEePUOJAUIHOCTh, HAOIIOJCHUE, HW3MEpEHHeE,
9KCIEPUMEHT, MOJICITUPOBAHHE.

®uszuka: MaTepusi, JHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUIl YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

buonorusi: knerka, opranmsMm, Omocdepa, oOMEH BEIIECTB B Opranusme, (HOTOCHHTE3,
OMOJIOTMUECKH aKTUBHBIC BEIIEeCTBA (OCIIKH, YTIIEBOIbI, )KUPHI, PEPMEHTHI).

I'eorpadust: MuHepanbl, TOpHbIE TOPO/IbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHONOrHs: MHIEBbIEe MPOAYKTHI, OCHOBBI PALlMOHATIBHOTO MUTAHUS, MOIOIIIUE CPEICTBA,
JIEKapCTBEHHBIE H KOCMETHYECKHE MPETapaThl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAS U HEOPTAHUYECKAS XUMMUAA

Teopernyeckue 0CHOBbI XUMHU

XuMuYeckudl dneMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAsE 000JIOUKa.
DHEpreTUYEeCKrue ypOBHHU, MTOAYPOBHU. ATOMHBIC OpOUTalH, S-, p-, d- ameMenTsl. OCOOCHHOCTH
pacmpezieieHus: 3JIEKTPOHOB MO OpOUTANSIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas: KOHPUTYpAIHs aTOMOB.

[lepnonnueckuit 3akoH u Ilepuoguueckass cucremMa xumuyeckux osnemeHtoB J[. N.
MenaeneeBa. CBsi3b NEPUOAMYECKOrO 3akoHa W [leproanyecKoil CHUCTEMbl XHUMHUYECKUX
anementoB JI. M. MenzaeneeBa ¢ COBPEMEHHOI TeOpHell CTPOECHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOWCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX M CII0KHBIX BEIICCTB
10 FpynaM U rnepuojam. 3HaueHue NepUoANYECKOro 3aKOHa B Pa3BUTHU HAYKHU.

CrpoeHue BemecTBa. XHWMHUYECKass CBs3b. BHIbI XMMHYECKOW CBsI3W (KOBAJICHTHAS
HENOJsIpHAsl W TOJspHas, MOHHAs, MeTajuindyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOMN



XUMHUYECKON CBsI3U (OOMEHHBIM M JTIOHOPHO-aKLENTOPHbII). BogopoaHast cBs3b. BaneHTHOCTb.
DneKTpOOTpULATENbHOCTh. CTeNeHb OKUCIEHNS. FIOHBI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THIBl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PELIETKU.

[TonsTue o aucnepcHbIX cuctemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBas 1014
BEIL[ECTBA B paCTBOPE.

Knaccugpukamuss Heopranuueckux coequHeHuidl. HomeHkiaTypa HeOpraHMYecKHX
BEUIECTB. ['eHeTHYecKas CBs3b HEOPraHMYECKUX BEUIECTB, NPUHALIEKAIIUX K Pa3IndHbIM
KJIaCCaM.

Xumunyeckass peakuus. Knaccupukanus XUMUYECKHX peakUuid B HEOPraHUYEeCKOW H
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHUSI MACChI BEILECTB, 3aKOH COXPAaHEHUS U NPEBpAILECHUs
SHEPruy NPU XUMHUUYECKUX PEAKLIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMbIE PEAKIIHU.
Xumuyeckoe paBHoBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSIHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlarenbe.

Onextponutuyeckas aucconuanus. CuinpHble M cinadble 3JeKTpoauTsl. Cpeaa BOIHBIX
pacTBOPOB BELIECTB: KHUCIIAsA, HEUTPaJIbHAs, IIEJIOYHAs.

OKHCIUTENEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOJBl M3Yy4YEHHUS BELIECTB M UX IPEBPALLECHUI: JEMOHCTpaLus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB J[. U. MenpneneeBay, u3yueHue
MOJIeJIeN KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE M ONHUCAHUE JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3yioKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTalu3aTtopa,
OIpEZICIIEHUE CPEbl PACTBOPOB BEILECTB C MOMOLIbI0 YHUBEPCAJIBHOTO MHIUKATOPA, pPEaKLUU
HMOHHOTO OOMeHa), MpOBEJEeHHE IMPAaKTUYeCKOH paboThl «BiusHue pa3nuyHbIX (DaKTOpOB Ha
CKOPOCTb XUMUYECKOW PEAKIII.

Pacuérnble 3amaumn.

PacyéTsl 10 ypaBHEHHAM XUMHYECKHUX PEAKIHM, B TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI,
pacu€Tel ¢ UCIIOJIB30BAHUEM TIOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heoprannuyeckasi Xumus

Hemeramnel. Ilomoxxenune HemetramioB B Ilepuoanyeckoil cUCTEME XUMHUYECKHX
anementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOEHHUSI aTOMOB. (DU3MUYECKHE CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHSI HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepona).

XUMHUECKUE CBOMCTBA BAKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, Cepbl, a3ora, (ocdopa,
yIIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOJICOIEPKALUX KUCIIOT, BOJOPOIHBIX
COCTMHCHHUI ).

[IpumeHeHne BayKHENIINX HEMETAUIOB U UX COCTUHEHUM.

Meramnsl. 1lonoxenue metaios B llepruoaudeckoi cucteMe XUMUYECKUX J1E€MEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS SJCKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢dbuznveckue cpoiicTBa MeTauioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYCCKUN PsJl HANPSIKESHUN
METAJIJIOB.

XUMHYECKUE CBOWMCTBA BAXKHEMILIMX METAJUIOB (HATpHUM, Kauui, KalblMi, MarHuu,
AITIOMUHUM, IUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTUHEHUM.

OO61me criocoObl osryueHus MeTauioB. [IpuMeHeHe MeTalioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBPALLEHUI: HU3y4YEHHE
KOJUIeKIMH «MeTamisl U CIUIaBbl», OOpa3lloB HEMETAJJIOB, PELICHHE SKCIEPUMEHTAJIbHBIX



3ama4, HaONIOJICHWE W  ONHCAaHWE JEMOHCTPAIIMOHHBIX U  JIa0OpaTOPHBIX  OIBITOB
(B3aumoJielicTBHE THUAPOKCHAA ATIOMHUHMS C PAaCTBOpPAMH KHUCJIOT M IIEJ0ouYel, KauyeCTBEHHbIC
peaKIy Ha KaTHOHBI METAJIJIOB).

Pacuérarie 3amaun.

Pacu€Tpl maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wid 00BhEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEaKIIMH BEHIECTB, Pacd€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CITU OJTHO U3 BEIIECTB UMEET MPHUMECH.

XuMus ¥ JKH3Hb

Ponp xumuu B 00ecriedeHnH 3KOJIOTUIECKON, SHEPTeTUIECKON U MHILEBOI Oe30MacHOCTH,
pasButuM MeauuuHbl. [IOHSATME O HAyYHBIX METOJAX NO3HAHUS BEIIECTB W XUMHYECKUX
pEaKIHnid.

[IpenacraBnenuss o0 OOmMMX HAYYHBIX TMPUHIMIAX POMBIIIICHHOTO TOJYyYCHHS
Ba)KHEHIITNX BEIIESCTB.

YenoBek B MHUpE BELIECTB W MATEPHAIOB: BAKHEHIIME CTPOUTEIbHBIC MAaTEpHUabl,
KOHCTPYKIMOHHBIE MaTepHuaibl, KPacKH, CTEKJIO, KE€paMHKa, MaTephaibl I 3JIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI00PECHHS.

XuMUs U 30pOBbE YEJIOBEKA: MpPAaBUJIA HMCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BAHMUS MPENapaToB OBITOBON XUMHUHU B TTIOBCETHEBHOM JKHU3HH.

MexnpeameTHbIe CBSI3H.

Peanuzarus MexXnpeIMETHBIX CBS3CH MPU M3YYEHUU OOIIEH W HEOPTraHWYECKOH XMMHUH B
11 xmacce ocyuiecTBIsS€TCS Yepe3 MCIMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHH,
TaK Y MOHATHUH, SBIAIOLIMUXCA CUCTEMHBIMH JUIA OTIEJIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO
IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIA (akT, TUIMOTE3a, 3aKOH, TEOpHs,
aHajaus, CHHTE3, KiaccuuKanus, IIEPUOIUYHOCTb, HaOIoACHUE, JKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHHUE, SIBJICHUE.

®usuka: Marepus, SHEPrusi, Macca, aToM, d3JEKTPOH, MPOTOH, HEUTPOH, HOH, M30TOI,
PaaIuOaKTUBHOCTh, MOJIEKYJa, SHEPTeTHUYECKUH YPOBEHb, BEIIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSTHUE BeIecTBa, (U3NUECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kmetka, opraHu3M, JKOCHUCTeMa, Ouocdepa, Makpo- W MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpasbl, TOPHBIE MIOPO/IbI, MTOJIE3HBIE UCKOMIAEMBIE, TOIIIIUBO, PECYPCHI.

TexHosorus: XAUMHYECKast MIPOMBILIEHHOCTb, MeTaJUTyprus, MIPOU3BOICTBO
CTPOUTENBHBIX MaTepHUaJIOB, CEIIbCKOXO03SMCTBEHHOE MPOU3BOJICTBO, MuIieBas
MPOMBIIIUICHHOCTh, (DapMalleBTUYECKasi MPOMBIIUICHHOCTh, MPOU3BOJCTBO KOCMETUYECKHUX
MpernaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAS MPOMBIILICHHOCTD,
HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOy4YaroIUMUCS
OpOrpaMM CpeAHero oouero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuyHo-mMeTon4yeckoil OCHOBOM Uil pa3padOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHS
IpOTrpaMM CPeHEro 00IIero 00pa3oBaHUsI ABISETCS CUCTEMHO-AEATEIbHOCTHBIA MOIXOI.

B cOOTBETCTBUM C CHUCTEMHO-JESITEIHLHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJabTaTOB OCBOEHMs IpeaMeTa «XHMHUS» Ha YPOBHE CpEAHEro ooOuero oOpa3oBaHMs
BBIJICJIEHBI CJIEYIOLINE COCTABIISIONIUE:

OCO3HaHME OOYYAIOIIUMHCS POCCUHCKOM TPaKIAaHCKOH MACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPE/IEIICHUIO;

HaJIM4Kie MOTUBAIMU K 00yUYEHHIO;

LIeJICHANpPaBJIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHHUH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
IIEHHOCTEH M UCTOPHUYECKUX TPAIUIUN 0a30BOM HAYKH XHMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalOMIMXCSl PYKOBOJCTBOBATHCSI B CBOCH JEATEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, INPUCYLIMMU LEJIOCTHOH CHCTeME€ XHMHUYECKOIO
o0Opa3oBaHus;

HaAJIM4YMEe TPABOCO3HAHUS SKOJOTUYECKON KyJIbTyphbl M CHOCOOHOCTH CTaBUTH LETH U
CTPOWTH )KU3HEHHBIE TIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS NpeAMeTa «XUMUs» IOCTHralTCsl B €JUHCTBE
yu4eOHOM M BOCHIUTATEIbHOM JIEATEIIBHOCTU B COOTBETCTBHMM C TyMAaHHUCTHUECKUMH,
COLMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH LEHHOCTSIMH M HUJAEaJaMH POCCHICKOTO
TpaXXIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPAaBUIAMH [OBEICHHS,
CHOCOOCTBYIOLIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAaMOPA3BUTHUSA M HPABCTBEHHOI'O CTaHOBJICHUS
JUYHOCTH 00yYarOLINXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS MpeAMeTa «XHUMUS» OTPAXKaroT COPMHPOBAHHOCTH
OIBbITa TO3HABATEIBHON W TPAKTHYECKOW JESITEIBHOCTH OOYYaIOUIMXCS IO pealn3aiuu
IPUHATBIX B O0IIECTBE LIECHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro0 BOCIMTAHUSA:

0CO3HaHMA 00YYAIOIUMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAXKCHUS K
3aKOHY W TMPABOTIOPS/IKY;

NPEICTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBWIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPH CO3JaHUU YUEOHBIX MPOCKTOB,
peleHnH yueOHbIX U MO3HABATEIbHBIX 33J1a4, BHIIOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB,;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHUBBI, HAMEPEHHSI, IOTHKY W apTYMEHTHI IPYTHX
IpY aHAJIN3€ pa3IMYHBIX BUJOB yUEOHOH NesATEeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBEHHOMH
XHMUW;

YBaKE€HHUsI K IpoLeccy TBOpYECTBa B O0JIACTM TEOPUHM M INMPAKTHMUYECKOrO NPUMEHEHHUs
XMMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHSI HAayKH €CThb Pe3yJbTaT JUIMTENbHBIX HaOIIONEHUH,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPYZa YUYEHBIX U PAKTUKOB,;



MHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TOCIEAYIONIEM aHAJIU3e
UH(POPMAITUH O TIEPEIOBBIX JIOCTIKCHUSX COBPEMEHHON OTCUECTBEHHOW XHMHUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBS3aHHBIE C XHUMUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIIEHUBAaTh CBOE MOBEJEHHE W MOCTYNKH CBOMX TOBApHUIIECH C MO3MIIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbS:

MMOHUMAaHUS TICHHOCTEH 370pOBOTO M 0€30MacHOro o0pas3a KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coOMroAeHNUs MpaBWJI OE30MACHOTO OOpaIleHUs C BEUIECTBAMH B OBITY, MOBCEAHEBHOMN
YKU3HHU U B TPYAOBOU JIEATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TPaBUJ WHIWBUIYAIBHOTO W KOJUIEKTHBHOTO 0O€30MacHOTO
MOBE/ICHHUS B CUTYaLIUAX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJCTBUI M HENPUSTUS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJS,
HapKOTUKOB, KypEHUs);

5) Tpya0oBOro BociuTaHMS:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATEIbCKON  JeSTeIbHOCTH,
OOILECTBEHHO 0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JESTEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjiacca, MIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQEcCHil pa3iIuyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUs IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSAM TpyJa U pe3yJibTaTaM TPYI0BOH ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHUAYyaJIbHON TPAEKTOPUH OOpa3oBaHUsA,
Oynyieit nmpodeccuu U peaau3aluu COOCTBEHHBIX U3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U MOTpeOHOCTEel 00IIecTBa;

6) 3K0J1I0rMYeCKOr0 BOCTIUTAHMS:

IKOJIOTHYECKH TIeJIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KAK HCTOYHUKY CYIICCTBOBAHHUS
JKU3HH Ha 3eMiIc;

MOHUMAaHUS TJI00ATFHOTO XapakTepa SKOJIOTHUECKUX MPoOsieM, BIMSHHS SKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE NTPUPOJTHON U COLIMATIbHOM CPEBL;

OCO3HAHUsI HEOOXOAMMOCTU UCIIOJIB30BAHUS JOCTIKCHUM XUMUU JJI PEIICHUS BOTIPOCOB
palMOHAIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HEMPHUATHS NEHCTBUI, MPUHOCSIINX BpPEI OKpY’KaolleH MPUPOIHON cpee,
YMEHHsI TIPOTHO3UPOBATh HEOJIArONPUSTHBIC KOJOTHMUECKUE MOCISACTBHUS MPEIIPUHUMAESMBIX
JEMCTBUN U NIPEAOTBPAILATh UX;

HAJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJIbTYpbl, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCS HUMHU B
M03HABATEIPHON, KOMMYHUKATUBHON U COIIMATLHOM MPAKTUKE, CIOCOOHOCTH U YMEHUS aKTHBHO
IPOTHBOCTOSITH UJCOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKU U OOIIECTBEHHOU MPAKTUKU;



NOHUMaHMA CHeUM(PUKH XUMHHM KaK HayKH, OCO3HaHUs €€ poilu B (OPMHPOBAHUHU
PalMOHAIBbHOTO HAYYHOTO MBIIUIEHMS, CO3/IaHUU 1IEJIOCTHOTO MPEACTABICHUS 00 OKpYyXKarolleM
MHpe Kak O €IUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHMM MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoodiieM COXpaHEeHHUsl PUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO0O0M 3HAUYMMOCTH XHMMHUHM JJsi COBPEMEHHOW LMBWIM3AalUU: B €€
TYMaHHCTUYECKON HANpaBIEHHOCTH M BaXHOW POJIM B CO3/JaHUU HOBOW 0a3bl MaTepUAIbHOM
KyJbTYpPBI, PEIIEHUH II100abHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTUS YEJIOBEYECTBA — CHIPHEBOI,
SHEPreTUYeCKOM, MUIIEeBOM M HKOJOTMYECKON Oe30MacHOCTH, B Pa3BUTHUU MEIULIMHBI,
00eCreyeHN! YCIOBHUH YCIEIIHOTO TPyAa U 3KOJOTMYECKH KOM(POPTHOM KU3HU KaXKJIO0TO YJIeHa
o0111eCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TIOHUMAaHHs CYIIHOCTH METOJOB TIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBICHUH OKPYKAIOIIEr0 MHpa M MPOUCXOJAIIMX B HEM HM3MEHEHHH,
YMEHUS ieTaTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XUMUYECKUE 3HAHUSA JUISl pEeLIeHUs TpobiieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYyalMsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKON JESTENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpEepbIBHOMY OOpa30oBaHMIO UM caMOOOpa3oBaHHIO, K
AKTUBHOMY TMIOJYYEHHMIO HOBBIX 3HAaHUM 1O XUMHUM B COOTBETCTBUU C KU3HECHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3muuyHbIXx chepax mpodecCHoHaTHHON
JeSITEIIbHOCTH.

METANPEIMETHBIE PE3YJIbBTATBI

MertarnpeMeTHbIe pPE3yJbTaThl OCBOCHHUS Y4eOHOro mpenMeTa «XHUMHUS» Ha YpPOBHE
cpemHero odmiero o0pa3oBaHus BKIIOUAIOT:

3Ha4MMble JUIsI (POPMHMPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMUXCS MEXAUCLHUIIMHAPHBIC
(MexnpeaMeTHbIE) O0LEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 11eJOCTHOCTh HAyYHOU KapTHHBI MUpa
U crieun(uKy METO/I0B NO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
9HEprus, SBJICHUE, MPOIECC, CUCTeMa, HayYHBIH (aKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIOBaHNE, HAOIIOIeHHE, U3MEPEHHE, IKCIIEPUMEHT U IPyTHe);

yHHUBEpCaJbHblE ~ yueOHble  JAeHCTBHS  (TO3HABaTeJbHbIE,  KOMMYHHMKATHBHBIE,
peryinsaTuBHbIE), obecreunBaomme (HopMupoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH H
COLIMAJIbHOW KOMIIETEHIIMH 00YyYaronXCs;

CHOCOOHOCTh  OOY4YalOLIUXCA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEKIMCLUIUIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble AECHUCTBUS B IO3HABATENbHON U
COLIMAJIBHON ITPAKTHKE.

MertamnpenMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJACHWE YHHUBEPCATHHBIMH y4eOHBIMU
II03HABaTEJIbHBIMUA, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JI€HCTBUAMMU.

OBJ1ajieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH O3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENILHO  (POPMYJIMPOBaTh M aKTyaJIM3UPOBAaTh NpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNiATh LENN JAEATENbHOCTH, 3a7aBas IapaMeTpbl M KPUTEPUM MX JIOCTHKEHHS,
COOTHOCHTB PE3YJIbTaThl ICATEIBHOCTHU C TOCTABJICHHBIMHU 1IEISIMU;



UCTIONBb30BaTh MPU OCBOCHUHM 3HAHWNA TPHUEMBI JIOTUYECKOTO MBINUICHUS — BBIACIATH
XapaKTepHbIC TIPU3HAKK TOHATHA W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIHE MOHITHS JUISI OOBSICHEHUS OT/ICIBHBIX (PAKTOB M SBIICHUI;

BbIOMpATh OCHOBAHMS U KPUTEPUHU I KIIaCCU(UKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

yCTaHABIMBATh TPUUYUHHO-CJIEICTBEHHBIEC CBS3U MEXK/Y N3Y4aeMbIMU SIBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYXKJEHUS (MHIYyKTUBHBIC, JICIyKTUBHBIC, [0 AaHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEYHS B PacCCMATPUBAEMBIX SBJICHHSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKITIOUEHUS;

NPUMEHATH B MPOLIECCE MO3HAHUS, UCTOIB3YEMbIE B XUMHH CUMBOINYECKUE (3HAKOBHIC)
MOJIEJH, TIPEOOPa30BhIBATH MO/IETbHBIE TIPECTABICHUS — XUMUYECKHI 3HAK (CHMBOJ) DJIEMEHTA,
XUMHYecKkass (OopMysia, YpaBHCHHE XHMHUYCCKOH pEakIuu — TMPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a7ad, NPUMEHATHh Ha3BaHHbIE MOJEIbHBIC MPEICTABICHUS
JUTSL BBISIBTICHUS XapaKTEPHBIX MPU3HAKOB U3yUaeMbIX BEIIECTB U XMMHUYECKUX PEAKIIUH.

2) 6a30BbIe HUCCIeA0BaTENIbCKUE eiiCTBHS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHHMSI BEIISCTB M XUMHUICCKUX PCAKITUIA;

dbopMynupoBaTh LETH M 33JaYd  HUCCIEJOBAHMS, WCIOJIb30BaTh IOCTABICHHBIE U
CaMOCTOSITENIEHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KaUe€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut GOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSTEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHS YUCHUYCCKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIO/IaTh 32 XOJIOM IpOIEcca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €ro pe3ylnbTaT, (GopMyaupoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHHUYECKOM HCCIIeIOBATENIbCKOW M MPOEKTHOM JesTeNIbHOCTH,
MPOSIBIISITh  CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOUCKY METOAOB pEeIIeHUs
MPAKTHYECKUX 33724, IPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUSI.

3) padora c undopmaumeii:

OPUEHTHPOBATHCS B PpA3NUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-IOMYJIsIpHAs
JaUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHbIE T™ocoOus, pecypchl HMHTepHeTa),
AHATM3UPOBATh HWH(MOPMAILIMIO PA3IUYHBIX BHUIOB W (OPM TPEICTaBICHHUS, KPUTHYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEUHBOCTE;

(dhopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHbIe METOAbl MpPHU IOUCKEe U OoTOOope
uHbOopMaIuu, HEOOXOAUMOM JIJIs BBITIOJIHEHUS yUeOHBIX 33/1a4 ONpeAeIEHHOTO TUTIA;

nprOOpeTaTh OMBIT MCIOJB30BaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAIBHYIO (hOpMY TpeacTaBieHrus HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKU U IPYTHUE);

WCIIONIb30BaTh HAYYHBIM SI3bIK B KAaueCTBE CpPEACTBA TpU paboTe C XUMUYECKOM
uHpOpMAIMEH: TPUMEHATh MEXKIPEAMETHbIC ((U3MYeCKHe W MaTeMaTHYeCKHE) 3HaKH |
CHUMBOJIBI, (hOopMyIIbl, a0OpeBUATYPBI, HOMEHKIIATYPY;

UCIONB30BaTh M MPeoOPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIIATHOCTH.

OB1ajeHNe YHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3a/1aBaTh BONPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI B XOJI€ JUAJIOTA W/WJIN JTUCKYCCHUH,
BBICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHHUS OTHOCHUTEIBHO BBIMOJIHEHUS
peIOKEHHON 3a1a4uu;



BBICTYINaTh C IpPE3CHTAIEel pe3yNbTaToOB MO3HABATEIBHON AEATENbHOCTH, MOTYYESHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPH BBIIOJHEHUH XHUMHUYECKOTO
OKCIEPUMEHTa, TPAKTUYECKOH pabOThl MO HCCIIEOBAHUIO CBOWCTB HW3yYaeMBIX BEIIECTB,
peanu3anyy y4eOHOro MpoeKkTa W (OPMYJIMPOBATH BBIBOJABI IO pe3yJbTaTaM IPOBEIEHHBIX
UCCIIEIOBaHUN MyTEM COTIIaCOBAHMS ITO3UIMIA B X0/1€ 00CYX/IeHUS U 0OMEHa MHEHHUSIMHU.

OsgiiajieHne YHUBEPCAJIbHBIMH PeryJsiTHBHbIMU 1eHCTBUSAMM:

CaMOCTOSATENIFHO IIIAHUPOBATh M OCYIIECTBISTH CBOIO MO3HABATEIBbHYIO JAEATEIHHOCTS,
ompezersist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJlaraeéMblii alrOPUTM JIEHCTBUI NpPU BBINOJHEHWU Y4YEOHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BBIOMpaTh Hanbosee F3(PEeKTUBHBIN CIIOCOO MX pPEIIeHHs C YUETOM IMOIyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIHAX;

OCYIIECTBIIATh CAMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHalM3a |
CaMOOLICHKU.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHBIe pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XMMHUsD OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUN O XHWMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XHMMHUU B TO3HAHWUU SIBICHUNW TPUPOIBLI, B (HOPMUPOBAHUU
MBIIUICHAST W KYJIbTYpPhl JIHYHOCTH, €€ (YyHKIMOHATHLHOW TPAaMOTHOCTH, HEOOXOIUMOW st
pemieHusT TMPaKTUYECKHX 3aJad W JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3I0POBBIO U MIPUPOJHOM cpene;

BJIAJICHUE CHCTEMOM XHWMHUYECKMX 3HAHUH, KOTOpAasl BKJIOYAET: OCHOBOIIOJArarolne
MOHATHS (XUMUYECKUI AJIEMEHT, aTOM, DJICKTPOHHAsE 000JI0YKa aTOMa, MOJICKYJIa, BAJICHTHOCTb,
3JIEKTPOOTPHUIIATEIPHOCTh, XWMHUYECKasi CBA3b, CTPYKTypHas Qopmymna (pa3BEpHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIIEpPOAHBIH  CKEJET,
(yHKIIMOHANBPHAS TpyNIa, paguKkaji, U30MepHs, HU30MEepbl, TOMOJOTHMYECKUN psJ, TOMOJIOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpKAIUME COCAUHEHHUS, MOHOMED, IOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIC COSIUMHEHUS); TEOPUH M 3aKOHBI (TEOPUS CTPOSHHUS OPTaHMIECKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUM SI3bIK XMMHUHU; MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE IOHUMAaHHUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHYCCKHX SIBICHUH, (DAKTOJIOTUYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM HCIIOJIh30BAaHUH BAXKHEUIIINX OPTaHUYCCKUX BEIIECTB B OBITY
Y IPAKTUYECKOMN JAESATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUI BBIABIATH XapaKTEePHbIE MPU3HAKK MOHSATHI, yCTaHABIUBAThH
UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME OHATHS IIPU OMMMCAHUH COCTaBa, CTPOEHUS U
MPEBPAILICHUI OPTaHUYECKUX COEIUHEHHUI;

c(OpMUPOBAHHOCTh YMEHHM HCIOJIH30BaTh XUMHYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (hOpMYNT OPraHMYECKUX BEIIECTB
Y YPaBHEHU XMMHUYECKUX PEAKLUW, U3rOTABIMBATh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB
JUISL WIUTFOCTPALIMM UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOECHUS,

c(OpMHUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAIICKHOCTh U3yUYEHHBIX OpPraHUYEeCKHX
BEIIECTB 10 MX COCTaBy U CTPOCHUIO K OMNpEeIeNEHHOMY KIJacCy/Tpymnie COeAMHEeHUN
(yrineBomoponibl, KHCIOPOJ M  a30TCOAEpXKAIIUE COEAUHEHUS, BBICOKOMOJEKYJISIPHBIC



COEIMHEHMS), JaBaTb UM Ha3zBaHMsA M0 cucrematndeckor HoMeHknatype (IUPAC), a taxxke
IPUBOJUTH TPUBUAIbHBIE HA3BaHMs OT/EIbHBIX OPraHMYECKHX BEIIECTB (3TUJIEH, IPONMWIIEH,
aleTUJIeH, STWIEHIJIUKOJb, TIUUEPUH, (QeHod, GopMaibAeruj, aleTaabJerui, MypaBbUHas
KHCIJIOTA, YKCyCHasl KUCIIOTa, OJIEMHOBAas KUCIJIOTA, CTEApUHOBAs KUCIIOTA, INIOKO03a, QpPyKTO3a,
KpaxmaJl, LIeJUT0JI03a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEACTATh BHIB XUMHUECKOW CBSI3M B OPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCT YMEHHUS INPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHWYECKHX
BemecTB A. M. bytnepoBa ansi 0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTb COCTaB, CTPOCHHE, (QUINYECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEICTABUTENEN PA3IMYHBIX KJIACCOB OPraHUYECKUX BEILIECTB
(MeraH, STaH, STWJEH, NpPONWIEH, aueTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeH3omn,
METaHOJI, STAHOJI, STHUJICHTIINKOJb, TIUIEPUH, (EHOJ, aleTalbIACTHI, MypaBbUHAs U YKCyCHas
KHCJIOTBI, IJIFOKO3a, KpaxMas, LeJIiI03a, AMUHOYKCYCHAas KHCIIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKIY HUMM YPaBHEHHMSMHU COOTBETCTBYIOIIUMX XMMHUYECKHX peakuuil ¢
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HegTb, TPUPOIHBIA Ta3, yroiyib), CHOCOOBI MX MEpepadOTKHM U MPAKTUYECKOE NPUMEHEHHE
IPOIYKTOB NEPepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUIl MPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BEIIECTBA WJIM HPOAYKTa PEAKIHH IO W3BECTHBIM
macce, 00bEMY, KOJIMUYECTBY OJJHOT'O U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEaKLUN);

c(OPMHUPOBAHHOCTb YMEHHUH BIJIQJIETh CUCTEMOM 3HaHUI 00 OCHOBHBIX METOAAX HAYYHOI'O
NIO3HAHMS, MWCIONb3YEMbIX B XHMHUH IIPM M3YyYEHUU BEUIECTB M XUMUYECKUX SIBJICHUN
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJCTUPOBaHMUE), HCIOJIb30BaTh CHUCTEMHBIC
XUMHUYECKHE 3HAHUS JUISI IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAlIUsIX, CBSI3aHHBIX
C BEILLIECTBAMU M UX IPUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHUN COOJIIO/IaTh MPaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpHBIM 000PYAOBAaHHEM, A TAKXKE MTPaBHUiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

Cc(OPMHUPOBAHHOCTh YMEHHMH IUIAHUPOBaTh W BBINOJIHATH XMMUYECKMHA SKCIEPUMEHT
(mpeBpallleHnsl OpPraHWYEeCKUX BEIIEeCTB MPU HarpeBaHWUM, MOJYyUYCHHE STHIIEHA M M3y4YEHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEaKIMH OPTraHUYECKUX BEIIECTB, JCHATypalus OeJIKOB Npu
HAarpeBaHWM, IBETHBIC PEAKIIMU OEIKOB) B COOTBETCTBHU C MPABWIIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHNH C BEIEeCTBAMM M JIAOOPATOPHBIM 000pPYAOBaHUEM, MPEACTABIATh PE3YJIbTaThl
XMMHUYECKOTO 3KCIIEpUMEHTa B (hopMe 3amucu ypaBHEHMH COOTBETCTBYIOUIMX pEaKLMi U
(hopMyIHpPOBATh BHIBOABI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHI KpPUTHUYECKH aHAIM3UPOBAaTh XUMHUYECKYIO HH(OpMALHUIO,
HOJIy4aeMy0 U3 pa3HbIX HCTOYHHMKOB (CpeacTBa MaccoBoi MH(popMauu, IHTepHET u 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAaTh MpaBWila SKOJOTMYECKH 1Ie1eco00pa3Horo
MOBEJICHUsI B OBITYy W TPYIOBOH JAEATEIBHOCTH B IIENSAX COXPAHEHHsS] CBOETO 3/0POBbS H
OKpYy arollel MpUpPOIHON cpesbl, 0OCO3HaBaTh ONACHOCTh BO3AECHCTBMS Ha >KUBBIE OPIaHU3MBbI
OINpe/IeNIEHHBIX OPraHUYeCKUX BELIeCTB, MOHMMAas cMbica mnokaszaresns [IJIK, moscHsATe Ha
pUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIECHUS UX BPEJIHOTO BO3JEHCTBHUSA HAa OPraHU3M
YeJI0BEKA;



Uit 00y4YaromIUXCsi ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPHUMEHSTH
3HaHHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYCCKUX SBJICHUI,

JUISL CIIETIBIX M CJIa0OBUAAIIMX OOYyYarolUuXcs: YMEHHE MCIONb30BaTh pelbedHO-
TOUEYHYI0 cucTteMy obo3HaueHuit JI. bpaiins ans 3anucu xumMmudeckux Gpopmy.

11 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOCHHUS Kypca «OOmas W HeEOpraHuuecKass XUMUsD»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TPEJACTABICHUNA: O XHMHYECKOM COCTaBJISIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XMMHU B TO3HAHWUU SIBICHHUNA TPHUPOJIBLI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYpPbl JIUYHOCTH, €€ (yHKIMOHAJIBLHON TPaMOTHOCTH, HEOOXOIUMOW MJIs
pEeIICHUST TIPAKTHYSCKUX 33Jad M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3710pPOBbIO U IPUPOIAHOU CPELIE;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATAOIINeE
MOHATUA (XUMHUYECKUN DJIEMEHT, aTOM, U30TOIl, S-, P-, d- 2JEeKTpOHHBIE OpOUTATN aTOMOB, MOH,
MOJIEKYyJIa, MOJIb, MOJSIPHBIH OOBEM, BAJICHTHOCTh, JJICKTPOOTPHUIIATEILHOCTh, CTEIEHBb
OKHUCJICHUS, XHMHYECKas CBiI3b (KOBaJCHTHAas, WOHHAs, MeETa/NIMYecKasi, BOJOPOIHAS),
KpUCTaJUIMUeCKasi  pemérka, THUIBI ~XHMHUYECKHUX  PEaklMil, pacTBOpP, AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, DJICKTPOJUTHYECKAS] TUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTh
XUMUYECKOH  pEeakIWH, XHMHYECKO€ paBHOBECHE); TEOpPUM H  3aKOHBI  (Teopus
3JIEKTPOJUTHUYECKON JauMccoluauuu, nepuoauyeckud 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHECHMS W TPEBPALICHUS SHEPTUU MPU XUMUYECKHUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3BIK XUMHH, MHUPOBO33PECHUECKHE 3HAHWS,
JeXalMe B OCHOBE IOHMMaHUS TPUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX SIBJICHUH,
(hakTONOrMUECKHEe CBEJICHUSI O CBOMCTBAX, COCTaBe, MONYYCHUU U O€30MacHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUIECKUX BEIIECTB B OBITY U MPAKTUYCCKON JIEATEIBHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEpPHbIC MPU3HAKU MOHSITHH, YCTaHABIIUBATh
MX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOUIME MOHSATUS NMPU OMUCAHUM HEOPraHUYECKUX
BEILECTB U UX MPEBPAILECHUI;

c(OpPMHUPOBAHHOCTh YMEHHI HUCIOJIb30BAaTh XUMHUYECKYIO CUMBOIIMKY IS COCTABIICHUS
dbopmMyn BemIECTB W ypaBHEHUW XHUMHYECKUX PEAKIUH, CUCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) wm TpuBHanbHbIE Ha3BaHUs OTICIBHBIX HEOPTAaHMYECKUX BEIIECTB (yrapHbId ras,
YIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTh, HETall€Has W3BECTb, NMUTHEBAs COJA, IMUPHUT U
JIpyrue);

c(hOpMUPOBAHHOCTh YMEHU OTPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHHUS XUMHUYECKUX
3JIEMEHTOB B COEAMHEHUSAX PA3TMYHOTO COCTABAa, BUJI XUMUYECKON CBSI3M (KOBAJICHTHAsI, HOHHAS,
MeTaJlJIN4ecKasi, BOJOPO/JHAsA) B COCAUHEHMSIX, TUN KPUCTAIIUYECKONW PEMIETKH KOHKPETHOTO
BEIlECTBA (aTOMHAasi, MOJEKYJSpHas, MOHHAsA, METa/UIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COEAMHEHUN;

c(hOopMUPOBAHHOCTh YMEHUI YCTAaHABIMBATh MPUHAICKHOCTh HEOPTAHUYECKUX BEIICCTB
M0 MX COCTaBY K OMpeAeNEHHOMY KIIACCy/TpyIINe COeAUHEHUH (IPOCThIE BEIIECTBA — METAUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHbIE TUAPOKCUIBI, COITH);

c(hOpMUPOBAHHOCTh YMEHUN paCKpbIBaTh CMBICH mepuoaudeckoro 3akona J[. H.
MeHnneneeBa ¥ JEMOHCTPHPOBATH €TI0 CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYID W
MPOrHOCTUYECKYIO (PyHKIINU;



c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTE€pPHU30BaThb AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 3J1eMeHToB 1—4 nepuonos [leproaunueckoii cucteMbl XUMUUYECKUX 3aemeHToB 1. 1.
MenzeneeBa, UCHONB3YS MOHSATHS «S-, p-, d-DJIIEKTPOHHBIE OpPOUTANINY, «IHEPreTHUECKUE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M UX
COoeIMHEHMH 1o nepuoaam u rpynnam [lepuoauueckoil cucTeMbl XUMHUYECKUX 31eMeHToB [l. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUIl XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHUE
TEHETUYECKOM CBA3M MEXJIy HEOPraHMYECKHMH BEIIECTBAMU C IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
IpU3HAaKaM (YUCIy M COCTaBy pearupyrolux BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuu,
U3MEHEHHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YJaCTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIISATh YPAaBHEHHS PEAKLUUN Pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHbIE YPaBHEHUS pEaKLUi MOHHOrO OOMEHa, yUMThIBAsi YCIOBUS, IPU KOTOPBIX 3TU
peakuuu uAyT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PpEAKIUH, HNOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB pa3JIMYHbIX HEOPraHWYECKUX BEIIECTB, pAaClO3HABaThb ONBITHBIM IIYTEM HOHBI,
IPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYLUIHOCTb OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii HOCPECTBOM COCTABIEHHSI IEKTPOHHOIO OajaHca 3TUX PEaKIH;

c(OPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKkIuu OT
pa3IuyYHbIX (PAKTOPOB; XapakTep CMELIEHUS XMMHUYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3jaeicTBus (npuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh XHMHUYECKHE IIPOLECCHI, JIeXKallue B
OCHOBE NPOMBIIIUIEHHOTO TOJTYYEHUsI CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
IpeJCcTaBlIeHU 00 OOIIMX HAy4YHBIX NPUHLHMIAX M 3KOJOTHYECKHX MPOoOIeMax XMMHYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBas JOJIsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUIEHWH Ta30B MPH XUMHYECKUX
peakuusax, Macchl BellecTBa WiM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJITHOTO M3 YYaCTBYIOIIMX B PEaKIUH BELIECTB, TEIUIOBOro >PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAaHEHMSI DHEPTUU;

c(OPMHPOBAHHOCTh YMEHUH COOJIIOATh MpaBUiIa TMOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBaTh M BBIIOJIHATH XMMUYECKUHA SKCIIEPHUMEHT
(paznoxeHue NepoKCHIAa BOAOPOJA B MPHUCYTCTBHM KaTaluW3aTropa, ONpEACNICHHE CpPe.bl
PacTBOPOB BEILECTB C MOMOIIBI0 YHUBEPCAIbHOIO MHAMKATOPA, BIUSHUE PA3IUYHbIX (DaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUHU, PEaKIMH HMOHHOro OOMEHa, KayeCTBEHHbIE PEaKLUU Ha
cyabdar-, kKapOoHaT- U XJIOPUI-AHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE HKCIEPUMEHTATbHbIX
3amad no teMaM «Meramiey u «Hemertamnsl») B COOTBETCTBUM € IPaBWJIAMU TEXHUKU
0€30MacHOCTH MPpH 0OpaIEHNH C BEIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHNEM, TIPE/ICTABIISATH
pe3yabTaThl XUMHUYECKOTO H3KCIEpUMEHTa B (hopMe 3alucu ypaBHEHHUH COOTBETCTBYIOILUX
peakuuii 1 GopMyIMpoBaTh BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMHPOBAHHOCTh YMEHHMHA KPUTHYECKU AHAIM3MPOBATH XUMHUECKYI0 HH(POPMALHUIO,
[OJly4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MAacCOBOM KOMMyHHMKanuu, MHTepHEeT u
IPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUW COOJIOMATh TMpaBUia JKOJOTHYECKH I€JIeCO00pa3HOTO
IHOB€ACHUA B 6B1Ty u prHOBOﬁ ACATCIBHOCTH B HECIAX COXPAaHCHUSA CBOCTO 3O0POBBIA U
OKPYKaroIIEe MPUPOJHON CpEbl, OCO3HABATh OMACHOCTH BO3JECHCTBHUS HA KUBBIE OPraHU3MbI
OTIpeNIeTIEHHBIX BEIIeCTB, TOHUMAasi cMbIca Tokasarens [1JIK, moscHATh Ha mpuMepax CrocoOb!
YMCHBIICHUS U TPCAOTBPAICHUA UX BPECAHOI'O BOSHGP'ICTBHH Ha OpraHu3M 4YCJIOBCKaA,

JJIs1 06y‘{aIOH_II/IXC${ C OIpaHUYCHHBIMU BO3MOKHOCTAMU 3O0POBBA: YMCHUC IIPUMCHSATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAaX MO3HAHUS BCIICCTB U XUMHNYICCKUX ﬁBHGHHﬁ;

JUISL CIIETBIX M CJIa0OBUAAIIMX OOYyYalolUXCs: YMEHHE MCIONb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3HaueHnuid JI. bpaiins nist 3anvcu XuMuaeckux Gpopmyir.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

HaumenoBanue
pa3esioB U TeM
MPOrpaMMbl

KoanuyecTBO 4acos

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypcsl

Paspnen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOM XMMHHU

1.1

[Ipenmer
OPraHUYeCKOu
xumun. Teopus
CTPOEHUSA
OPTraHUYECKHUX
coequHeHu A. M.
bytneposa

Hroro no pazneny

Pa3znen 2. YriaeBoaopoanbl

2.1

IIpenenbHbIe
yIJI€BOAOPOABI —
QJIKAHBI

2.2

HenpenenbHueie
yIJ1€BOAOPOABI:
QJIKEHBI, aJIKa/IUECHBI,
QJIKMHBI

23

Apomaruyeckue
yIJ1€BOAOPOABI

24

IIpuponHsie




HCTOYHUKH
YIJI€BOOOPOAOB U UX

nepepaboTka

Hroro no pazaeny 13

Paznen 3. Kuciopoacoaepskamnue opranndeckue coeJuHeHUs

3.1 Cnuptsl. Oenon 3
AJBLIETUIbL.
39 Kap6oHoBbie 7
KHACIOTEI. CII0KHBIE
3¢upbl
33 VYraeBoasl 3 2
Uroro no pazaeny 13

Pa3neu 4. Azorcoaepskanue opraHu4ecKue coeJHHeHHs

AMUHEL
4.1 AMHUHOKHCIIOTEHI. 3
benkn
Uroro no pazaeny 3

Paspnen 5. BeicokoMoOJIeKy A pHbBIE COCIHHEHUS

51 [1nacTmaccsl. )
' Kayuyku. Bosokna
Hroro no pazaeny 2
OBILEE KOJIMYECTBO 14 3

YACOB IIO ITPOTPAMME




11 KUIIACC

KoaunvecTBo yacos DIeKTPOHHDIE
HaumenoBanmue
Ne (uudposbie)
pa3aesioB U TeM Kontpoasnsbie | IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTsbI padoTbI
pecypcsbl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
CrtpoeHune aTOMOB.
[lepronnueckuii 3aKOH
11 u Ilepnonnueckas 3
' CHCTEMa XUMHUYECKHX
snemenToB 1. 1.
Meupeneesa
CtpoeHue BeniecTna.
1.2 MHoroo6pasue 4
BEIIECTB
1.3 XHUMHUYECKUE PEAKLUU 6 1 1
Nroro no pasgeny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Merauibl 1
2.2 Hewmeranmnsl 1 1
CBs13b HEOPraHUYECKUX
2.3 Y OPTaHUYECKUX 2
BEIIECTB
Hroro no pazneny 17

Pa3pea 3. XuMus u :Ku3HbL




3.1 XUMHS U )KU3HDb 4
Hroro no paszneny 4
OBILIEE KOJIMYECTBO 34

YACOB IIO ITPOTPAMME




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoJubnsbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTesibHbIE

pecypchl

[IpenMeTt opraHuyecKoil XMMUH,
e BO3HUKHOBEHHE, Pa3BUTHE U
3HaYCHUE

Teopus crpoenus
OPraHMYECKUX COCTUHEHUN A.
M. BytnepoBa, €€ OCHOBHbIE
MOJIOKEHUS

[IpencraBnenue o
KJIaccu(hUKauy OpraHMYeCKUX
BeniecTB. Homenknatypa
(cucremaTtuyueckas) u
TpPUBHAJIbHBIE Ha3BAaHUS
OpPraHUYECKUX BEIIECTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTUYECKUI paa

Meran u 3TaH — npocTeuime
MPEJICTABUTENIN ATKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

OTUJIEH U MIPONUIEH —
IIPOCTENIINE TPEACTABUTEIN




AJIKCHOB

[IpakTuueckas pabora Ne 1.
«ITomyuenue sTuneHa u
W3YYEHUE €r0 CBOMCTBY»

Ankanuensl. bytaauen-1,3 u
metunoytaauen-1,3. [Monyuenue
CHHTETUYECKOTO KayuyKa 1
pe3HuHBI

10

AJIKUHBI: COCTaB M OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
pAl. AueTuieH — IpOoCTEeUIINT
MIPEICTaBUTENH ATKUHOB

11

Brpruncnenus no ypaBHEeHUIO
XMMHYECKON peaKkuu

12

ApeHbl: OEH3011 ¥ TOTYOIL.
TOKCUYHOCTH apEHOB

13

I'eneTnueckas cBSI3b
YIieBoa4opoaos,
MMpUHAAJICIKAIINX K pa3JINYHbIM
Ki1acCcaM

14

[IpupoHbIe HCTOYHUKH
YTJIEBOJIOPOIOB: IPUPOAHBIN Ta3
¥l IOy THBIE He(TSHBIC Ta3bl,
HEPTh U MPOTYKTHI €€
nepepaboTKu

15

[TpupoHbIE HCTOUHUKH
YTJIEBOIOPOAOB: IPUPOAHBIN ra3
U MOy THBIE He(TAHBIE Ta3bI,




He(Th U MPOIYKTHI €€
nepepaboTKu

16

KonTponsnas pabora no
pasneny «YTIeBogopoIbD»

17

HpGIIGJILHBIe OAHOATOMHBIC
CIIUPTHI: METAHOJ U 3TAHO.
Bopopoanas cBsi3b

18

MHOroaroMHsbI€ CIIUPTHI:
STUWICHIJIUKOJIb U TTIULEPUH

19

@DeHOI: CTPOEHHUE MOJIEKYIIBI,
du3nueckrue 1 XUMUYECKHUE
CBOMCTBA, IPUMEHEHUE

20

Anpaeruapl: GopManbaeTru 1
areTanbIerun. AeToH

21

OIHOOCHOBHBIE TIPEIETBHBIE
KapOOHOBBIC KHCIIOTHI:
MypaBbHHAS U YKCYCHAsI

22

[IpakTuueckas pabora Ne 2.
«CBoiicTBa pacTBOpa YKCyCHOM
KHUCIIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTBI, KaK MPEACTAaBUTCIIN
BBICIIINX Kap60HOBI)IX KHUCJIOT

24

Mpr1a Kkak cOJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIEeE JECUCTBHE

25

CroxHble 3(upbl Kak
IPOM3BOIHBIE KAPOOHOBBIX




KUCIOT. [ Maposn3 CII0KHBIX
3¢hupoB

26

XKupsr: runponns, npuMeHeHune,
Ouo0ruuecKas poiib KHUpPOB

27

YrieBoasl: COCTaB,
KIaccudukanus. Baxueimme
MIPEICTaBUTENHN: TIIIOKO3a,
bpykTo3a, caxaposa

28

Kpaxman u nemnonosa kak
HPUPOAHBIE TTOJTUMEPHI

29

KonrtponbHas pabora no
paszzneiny
«Kucnopoaconepxaine
OpPTraHUYeCKHEe COSAMHEHUS/
Bcepoccniickas mpoBepoyHas
paborta

30

OO01as xapakTepucTHKa
a30TCO/IEPKAIINX OPTaHUIECKIX
coenuHeHui / Beepoccuiickas
nmpoBepovHas pabora

31

AMMHBI: METHJIAMHAH U aHWJINH

32

AMMWHOKHCIOTHI KaK
amM(pOTepHbIC OpraHUYECKHe
COEIMHEHMS, NX OMOJIOTHYECKOE
3Hauenne. [lenrunapl. beakn kak
MIPUPOIHBIC
BBICOKOMOJIEKYJISIPHBIE
COCIUHCHHUS




OCHOBHBIE TTIOHSATHS XUMHHI

33 BBICOKOMOJICKYJISIPHBIX 1
COEeIMHEHUN
OCHOBHBIE METOJIbI CHHTE3a

14 BBICOKOMOJIEKYJISIPHBIX |

coequHeHui. I1macTMacchl,
Kay4yKH, BOJIOKHA

OBILEE KOJIMYECTBO YACOB 10
[TPOTPAMME

34




11 KUIIACC

n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmust

DJIEeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH dIIEMEHT. ATOM.
DneKTpoHHast KOHPUTyparus aToMOB

[Tepronueckuii 3aKOH U
[Tepuoanueckast cucTeMa XUMHUYECKUX
anemenToB 1. 1. MenneneeBa, ux
CBSI3b C COBPEMEHHOW TeOpHUen
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHNYECKHUX DJIEMCHTOB U UX
COCIIMHEHUH I10 TPYIIaM U TIePHOIaM.
3HavYeHUE TIEPUOAMUYECKOTO 3aKOHA U
CUCTEMBI XUMHUYECKUX deMeHToB J[. 1.
MeHnzeneeBa B pa3BUTHH HAYKU

CtpoeHue BelecTBa. XUMUYECKast
CBSI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHMs KOBAJIEHTHOU CBSI3U.
Bonopoanas cBs3b

BanenTHOCTS.
DIIEeKTPOOTPULIATeILHOCTh. CTEIeHb
okucieHus. BellectBa MOJEKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHHUS

ITonsarue o AUCIICPCHBIX CUCTCMaAX.




HctunHbIC 1 KOJUIOWAHBIE PACTBOPLI.
Maccosas J0JIs1 BEUICCTBA B PaCTBOPC

Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHWYECKUX COCIMHEHUN.
['eneTnueckas CBS3b HEOPraHUYECKHUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

Knaccudukanms XuMHU9ecKux peakiui
B HEOPTaHWYECKOW U OPraHUYECKON
XUMHH. 3aKOH COXPaHEHHS MACCHI
BEUICCTB; 3aKOH COXPAHEHUS U
IIPEBPALICHMS] SHEPTUU TIPU
XUMUYECKHUX PEAKLUAX

CxkopocTts peaknuu. OOpaTuMbIe
peakiuu. XUMUYECKOe PaBHOBECHE

10

[TpakTuueckast padorta Ne 1. «Bnusiaue
pa3IMyYHbIX ()AaKTOPOB HA CKOPOCTh
XMMHUYECKON PEaKIIN»

11

DIEKTPOTUTHYECKAs TUCCOIHALIUS.
[TonsiTHE O BOIOPOJHOM MOKa3aTese
(pH) pactBopa. Peakiiuu nonHoro
oOMeHa. ['uaponn3 opraHu4ecKux u
HEOPraHMYECKUX BEIIECTB

12

OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC
peakuuu. [lonarue o0 anekTponuze
pacIuiaBoB U pacTBOPOB COJICi

13

KontponbHas paboTa mo pasaeny
«TCOpeTI/I'—ICCKI/IC OCHOBBI XUMHUN))

14

MeTtamisl, uX IOJIOKEHHE B




[lepuoanyueckoil cucTeMe XUMUYECKUX
snemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB.
OO6mue puznyeckue cBocTBa
METAJIOB

15

CrnnaBbl METaJIOB.
DNEKTPOXUMHUUECKUIA PsijT
HANPSOKEHUN METalIOB

16

XUMHYeCKHe CBOMCTBA BaKHEHIITNX
METaJUIOB (HATPHUH, KA, KaIbIUH,
MarHui, aJIIlOMUHUN) U UX COCAMHCHUI

17

XHUMHYECKUE CBOMCTBA XpOMa, MEIU U
UX COCOUHEHUN

18

XUMHYeCKHe CBOMCTBA IIMHKA, JKeJie3a
1 UX COCTMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenue
IKCIEPUMEHTAJIbHBIX 33/a4 110 TEME
«Mertamib»"

20

Hemerannsl, ux mnoyioxxenue B
[Iepronnueckoit cucTeMe XUMUYECKUX
anemenToB /I. 1. Menaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

Pur3nyecKue CBOMCTBA HEMETAIIOB.
AnoTponusi HEMETaIoB (Ha IpUMEpe
KHUCIIOpOJIa, cephl, hocdopa u
yriieposia)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cepbl U UX COCTMHEHUI




23

XnMH4YecKHe CBOMCTBA a30Ta,
dbocdopa 1 UX COeTUHECHHIA

24

XUMHUYECKUE CBOMCTBA yIJIEpo/a,
KpEMHHA U UX COGI{I/IHGHI/II\/’I

25

[IpuMeHeHNe Ba)KHENIINX HEMETAJUIOB
U UX COCIMHEHUN

26

O0o001IcHNE U CHCTEMATH3aLIH
3HaHUM 110 Teme «HemeTambn.
Brruucnenust no ypaBHeHUSIM
XUMHYECKHUX PEAKIUU U
TEPMOXUMHUYECKHE PACUETHI

27

[IpakTuyeckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 33a4 110 TEME
"HemeTayst"»

28

KonTponpHas pabora o Temam
«Metamey u «HemeTammisn)

29

HCOpFaHI/I‘IeCKI/Ie U OPTraHUYCCKHUC
KHCJIOTHI. HeOpraHI/IquKI/IC u
OpTaHU4YCCKUC OCHOBAHUS

30

AM@oTepHbIe HEOpraHu4YecKue 1
OpraHUYECKHUEe COCTUHEHUSI.
['eHeTnyeckas CBSI3b HEOPTAHMUECKUX
Y OpPraHUYEeCKUX BEILIECTB

31

Ponp xuMuu B o0ecieyeHUn
9KOJIOTUYECKOMN, IHEPTETHICCKON 1
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
M€ TUIIMHEI

32

[IpencraBnenus 00 0OMUX HAYYHBIX




IMPpUHOUIIAX IMPOMBIIIJICHHOT'O
IMMOJIYy4YCHUSA Ba)KHEHUIIINX BEIIECTB

1 YenoBek B MUpE BEMIECTB U
MaTepHuaIoB

34 XUMHS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




MPOBEPSAAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero 06pa3oBaHus

1

TeopeTnueckue OCHOBBI OPTraHUYECKOW XUMHUH

1.1

CdhopmupoBaHHOCTh MPEACTABICHUI O XUMHUYECKON COCTaBIISAIOIIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, POJU XUMHUU B TIO3HAHUU
SBJICHUM TPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOW IS
pellleHns MPAaKTUYECKUX 3aJady M OSKOJIOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOTHOM Cpelie

1.2

Brnanenue cucremMoil XMMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAECT:
OCHOBOIIOJIararIye TTOHSITHS (Monekyna, BaJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIEHHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIA OO0BEM, YTIEPOAHBIA CKEIeT,
(yHKIMOHAJbHAS ~ TPyNIa,  pajauKall, n30Mepus, W30MEPBHI,
TOMOJIOTUYECKUUA PAll, TOMOJIOTH, YTJIEBOAOPOAbI, KHUCIOPOI- U
a30TCO/CpIKAIUE COCTUHEHHUs, OMOJOTUYECKH aKTHBHBIE BEIECTBA
(yrnmeBompl, KUpBI, OEJIKH), MOHOMEp, MOJIHMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COEAMHEHUS); TEOPUH M 3aKOHBI (Teopus
XUMHYECKOTO CTPOCHHS OpraHudeckux BemiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUHN SI3BIK XUMUH, (DAKTOIOTHUECKHE
CBEJICHHSI O CBOICTBaX, coOCTaBe, TMONyuYeHHH U Oe30MacHOM
WCMOJb30BAHUM BAXKHEHIIUX HEOPraHUYECKUX W  OpPraHUYECKUX

BELIECTB B ObITY M MPAKTUYECKOM NEATEIBHOCTH YeI0BEKa

1.3

ChopmupoBaHHOCT, yMEHMH BBISBISATH XapaKTepHbIE MPHU3HAKU
MOHSATUH,  YCTaHABIMBATH WX  B3aWMOCBS3b,  HCIIOJIB30BAThH
COOTBETCTBYIOIIUE TOHSATUS TPU ONHCAHUU COCTaBa, CTPOCHUS H

HpCBpaH_IeHI/Iﬁ OpraHu4YCCKUux COE€IUHEHUI

1.4

c(OPMHPOBAHHOCTh YMEHHUN HCIOJIH30BATH XUMUYECKYIO CHMBOIHUKY
JUISL COCTABJIEHHST MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaméHHOW) (opMya OpraHMYECKUX BEIIECTB U YpaBHEHHM
XUMHUYECKHUX peaKkIuil, U3roTaBINBaTh MOJEIN MOJIEKYJ OPraHUYECKUX
BEUIECTB I WUIIOCTPALUU HUX XUMHUYECKOIO U MPOCTPAHCTBEHHOIO

CTPOCHUS




1.5

ChopMUpOBaHHOCTh ~ YMEHHUH  YCTaHABIUBaTb  NPHHAUIEKHOCTD
M3YYEHHBIX OPraHMYECKHX BELIECTB MO HMX COCTaBy U CTPOEHUIO K
onpeAenéHHOMY Kiaccy (Ipynme) CcoeauHeHWi (YIJIeBOJOpOJbl,
KHUCJIOPOA M a30TCOAEpI)KallMe COEAMHEHUs, BBICOKOMOJIEKYJIAPHbIE
COEIMHEHUs), JaBaTb MM  Ha3BaHUS [0  CHUCTEMATUYECKOH

nomenkiarype (IUPAC)

L.5

ChopmupoBaHHOCTh YMEHHUS ONPEAEATh BUABI XUMUYECKOW CBS3H B

OpPraHMYECKUX COEAMHEHUSX (OJUHAPHBIE U KPaTHbIE)

1.6

ChopmupoBaHHOCT,  YMEHHUSI TMPUMEHSTH: TOJOXKEHUS  TEeOpUu
CTpoeHHUsl opraHuyeckux BemectB A.M. bytinepoBa 11t 0ObsICHEHUS
3aBHCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH

COXpaHCHUA MACChI BCIICCTB

VYraesomopoasl.  Kucnoponcomepkampe ¥ a30TconaepiKaiiue

OpTraHU4YC€CKUC COCAUHCHUS. BBICOKOMOJ'ICKy.TIHpHLIC COCIUHCHUA

2.1

ChopMUpOBaHHOCTh YMEHHH TPUBOIUTH TPUBUAIbHBIE Ha3BaHHSA
OTJIEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, NPONWIEH, AalleTUJIEH,
ATUJICHTJIMKONb, TJIHLIEPUH, (QeHod, (QopMalbIerus, ameTaibIerus,
MypaBbUHas KHCJOTA, YKCYCHas KHUCJIOTa, OJIEMHOBas KHCIIOTa,
CTeapHHOBasi KHCIIOTa, IJIIOKO3a, (PYKTO3a, Kpaxmal, LeJJII03a,

TJIAIIAH)

2.2

CdhopmupoBaHHOCT, yMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
dbuznyeckue M XUMHUYECKHE CBOWCTBA THUMHYHBIX MpeICTaBUTENCH
pa3IMYHBIX KIJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, ATHIICH,
MpONWIICH, aneTuieH, OyraaueH-1,3, merwnOyraauen-1,3, OeH3o0,
METaHOJ, ITAHOJ, STUJICHIJIMKOIb, TIUIEPHH, (EHON, aleTaabIeTus,
MypaBbHHAsE M YKCYCHas KHCIJIOTBI, TJIFOKO3a, KpaxMal, MeJUIHII03a,

AMUHOYKCYCHas KACJIOTa)

23

C(l)OpMPIpOBaHHOCTL YMCHUA WIUIIOCTPUPOBATHL TCHCTUUYCCKYIO CBA3b
MCXKIOY THUIIMYHBIMHA MMpEaACTaBUTCIIAMUA Pa3IMYHBIX KJIaCCOB
OpTraHU4YCCKUX BCHICCTB YPAaBHCHUAMMN COOTBCTCTBYIOINX XUMHUUYCCKHUX

peaKIuii ¢ UCTIOIB30BAaHUEM CTPYKTYPHBIX (POPMYII

24

CdopmMupoBaHHOCTH yMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTIEBOJOPOIHOTO ChIPbs (He(Th, PUPOIHBIN Ta3, Yroib), CIOCOOBI UX

Hepepa60TKH H IPAKTUYICCKOC IPUMCHCHUC ITPOAYKTOB nepepa60TKH

XUMHS U KU3Hb. PacuéThl

3.1

CdhopmupoBaHHOCTH YMEHUH BIIAJICTh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOaX HAYYHOT'O IMO3HAHHA, UCIIOJIB3YEMbIX B XUMUU IIPU U3YUCHUHN




BEIIECTB W XUMHUYECKUX SBJICHUN (HAOMIOIEHHE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE), HCIIOJIL30BaTh CUCTEMHEIE
XUMHYECKUE 3HAHWS s TPUHITHS PEHICHHH B KOHKPETHBIX

JKU3HCHHBIX CUTYAlUAX, CBA3AHHBIX C BCIICCTBAMUA U UX ITPUMCHCHUCM

3.2

CdhopmupoBaHHOCT, yMEHHI COONMIOJATh TpaBWIa TOJIB30BAHUS
XUMHYECKON mMocynoil u 1abopaTOpHBIM O0OpYJOBaHHEM, a TaKXKe
npaBuiia oOpallleHusl C BEIIeCTBAMU B COOTBETCTBUU C UHCTPYKLMSIMHU

1O BBIIIOJIHCHUIO na60paT0prlx XUMHWYECKUX OIIBITOB

33

CdopMUpOBaHHOCTH YMEHHH TJIAHUPOBATh M BBIMOJTHATH XUMHUYECKUN
AKCTIEPUMEHT (MIPEBpAICHUSI OPTaHUYECKHUX BEIIECTB MPU HArPEBaHUH,
MOJIYYCHHUC 3THUJICHA U U3YUYCHUC CI'0 CBOI>'ICTB, KauCCTBCHHLIC PCaKIUU
OpraHMYECKHUX BEIIECTB, JeHATypalus OENKOB TNpU HarpeBaHHH,
[[BETHBIE pEaKUHU OENKOB) B COOTBETCTBHM C MpPaBUIAMU TEXHUKH
0e30MacHOCTH Mpu OOpalleHUH C BEIIECTBAaMU U JIAOOPaTOPHBIM
060py,Z[OBaHI/IeM; npeaACTaBIATh PE3YJIbTAaThI XUMHNYCCKOI'O
JKCIIEpUMEHTa B (opMe 3amucud ypaBHEHUH COOTBETCTBYIOILIUX

peakuuii 1 GopMyIUPOBATH BBIBOIBI HA OCHOBE 3THX PE3YJIbTaTOB

34

CdhopmupoBaHHOCTH YMEHHI MPOBOJAUTH BHIYHCICHUS [0 XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WUIIU
IPOAYKTA PEaKLUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO

U3 UCXOJHBIX BEIECTB WM IIPOTYKTOB pEaKLUN)

3.5

CdhopmMupoBaHHOCTD YMEHHUH KPUTUYECKH aHAJIU3UPOBATh
XUMUYECKYI0 HH(OpMAIHIO, TOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpeactBa MaccoBoii nH(hopmaluu, cetb UHTEpHET U Apyrue)

3.6

CdhopmupoBaHHOCT, yMEHUW COONIOAATH TMPaBWJIA HKOJIOTHYECKU
1[e1eco00pa3HOro TOBENEHUSI B OBITY U TPYIOBOM NEATEIHHOCTH B
LENAX COXPAHEHUS CBOETO 3J0POBbS M OKPYKAWOWIEH MNPUPOIHOM
Cpelbl, OCO3HAaBaTh OMACHOCTH BO3JCUCTBHUS HA YKUBBIE OPTraHU3MBI
ONpeIeEHHBIX OPraHUYECKUX BELIECTB, TOHMMAas CMBICI MOKa3aTels
I[MAK (mpenenbHO AOMYCTUMON  KOHIIGHTpAIMHM), TMOSCHATH Ha
npUMepax CrnocoObl YMEHBIICHHUS U MPEIOTBPALLEHUS UX BPEIHOIO

BO3I[€fICTBI/I$I Ha OpraHus3M 4CJIOBCKa

11 KJIACC

Kon
NMpoBepPsieMoro

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 001ero o0pa3oBaHusi




pe3yJabTara

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Brnanenne cucremoil XMMHMYECKMX 3HAHWW, KOTOpas BKIIKOYACT:
OCHOBOIOJIATAIOIINE  TMOHATHS  (XMMHUYECKHH  DJIEMEHT,  aTOM,
ANIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JEKTPOHHBIE OPOUTAIIH aTOMOB,
WOH, MOJIEKyJa, BaJCHTHOCTh, AJICKTPOOTPHUIATEILHOCTh, CTEIECHb
OKHUCJICHHUS, XUMHYECKasl CBS3b, MOJIb, MOJIIpHAsi Macca, MOJSPHBIN
00bEM, KpUCTAJUTMYECKasl pemIETKa, TUIBI XWMHUYECKUX pPeaKkuui
(OKHCITUTEIBHO-BOCCTAHOBUTENIBHBIE, 9K30- H  SHIAOTEPMHYECKHE,
peaki HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
ANEKTPOJIUTUYECKAST ~ TUCCOLIMALIMSA, OKHUCIUTENb, BOCCTAHOBUTEIb,
CKOPOCTh XMMHMUYECKOM pEeaKIuu, XUMUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOpHsS DJIEKTPOJUTHYCCKOW aucconuanvu, lleproamueckuii
3akoH [I.M1. MenneneeBa, 3aKOH COXpPaHEHHUSI MAaCChl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUH SI3bIK XUMHH, (DAKTOJIOTUIECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, TMONYyYEHHMH U O€30IMacCHOM HCIOJIB30BAaHUM BaKHEUIIHX
HEOPTaHWYECKUX BEIIECTB B OBITY M TNPAKTHUYECKON JACSITEILHOCTH

YCJIOBCKa

1.2

ChopmupoBaHHOCT, YMEHUN BBISBISTH XapaKTepHbIE MPHU3HAKU U
B3aUMOCBS3b HM3YYCHHBIX TIOHSTHH, NPUMEHATh COOTBETCTBYIOIINE
MOHSATUS TIPU OINHMCAHUM CTPOCHUSI W CBOMCTB HEOPTraHUYECKHX
BELIECTB U WX TNPEBPAIICHUI; BBISBISATh B3aMMOCBA3b XUMHYECKHX
3HaHUN c MOHSITUSIMU u MpeJICTaBICHUSMHU IPYTHUX

CCTCCTBCHHOHAYYHBIX IPCIAMETOB

1.3

Bnanenne OCHOBHBIMM METOJaMM HAy4yHOI'O IIO3HAHMS BEUIECTB U
XUMHUYECKUX sBJIEHUN (HaOI0eHHe, W3MEpEeHHue, SKCIEPUMEHT,

MOJICJIUPOBAHUE)

1.4

ChopmupoBaHHOCT, YMEHUU ONpEAENATh BaJEHTHOCTb M CTENEHb
OKHCJICHUSI XHUMHYECKMX DJIEMEHTOB B COCIUHEHUAX pa3IMYHOTO
coCTaBa, BMJ  XUMHUYECKOM  CBSI3M  (KOBAJIEHTHas,  HWOHHAfd,
MeTaJuInYecKasl, BOJOPOJHAs) B COCAUHEHUAX, TUIl KPUCTAITMUECKON
PEeIETKH KOHKPETHOTO BeEIlecTBa (aTOMHAsl, MOJEKYJIpHasi, WOHHAs,

METAJTUYECKas )

1.5

CdopMUpOBaHHOCTh YMEHHI OMNpPEACISITh XapaKTep CPeabl B BOIHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI

1.6

CpopMUpPOBAaHHOCTL ~ YMEHHS  KJIaCCH(UIIUPOBATH  XHUMHYECKHE

peakuuy Mo pa3JInyHbIM MPU3HAKaM (YHCIy M COCTaBy PEearupyrouInx




BEIIECTB, TEIUIOBOMY J(QeKTy peakiuu, HW3MEHEHHUIO0 CTeneHen
OKHUCJICHHS  DJJIEMCHTOB,  OOpaTUMOCTH  PCaKIUH,  yYacTHIO

KaTajau3aTopa)

1.7

ChopMUpOBaHHOCTh ~YMEHHH  COCTaBISTh YPaBHEHUS  PEAKIHA
pPa3JIMYHBIX TUIIOB, IOJHBIE M COKpAUIEHHBIE YPAaBHEHUs pPEaKLUN
HMOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TH peaKul HIyT

J0 KOHIIa

1.8

CchopMupoBaHHOCTb YMEHHUI NMPOBOIUTH PEAKLUH, MOATBEPIKIAIOIINE
KayeCTBEHHBI  COCTaB  PA3JIMYHBIX HEOPraHMYECKHX  BEILECTB,
pacrno3HaBaTh OIBITHBIM IYTEM HOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHMUECKUX BEILIECTB

1.9

CdopMUpPOBAaHHOCTh YMEHUW PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX peaxkuuii MOCPEACTBOM COCTaBJICHUS

SJICKTPOHHOT'O OajaHca dTHX peaKI_II/Iﬁ

1.10

CdhopmupoBaHHOCTE yMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH

XUMHUYECKOU peaknuuu OT PA3JIMIHBIX q)aKTOpOB

1.11

ChopmupoBaHHOCT, yMEHHI  OOBSACHATH  XapakTep CMEUICHUS
XUMHYECKOTO PAaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JEHCTBUS

(npunnun Jle [larense)

0611_[2151 N HCOpraHNYCCKasd XUMUA

2.1

CdopmupoBaHHOCT, YMEHUU pacKpbiBaTh cMbIcH [lepuoamueckoro
3aKOHa J.N. Menneneesa u JIEMOHCTPHUPOBATh €ro
CHUCTEMATHU3HUPYIONIYI0,  OOBSCHUTEIBHYIO M  IPOTHOCTHYECKYIO

byHKIIUN

2.2

CdopMupoBaHHOCTh YMEHUN XapaKTePU30BaTh FJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHYECKHMX 3j1eMeHTOB 1—4 mnepuonos Ilepuoanueckoit
CUCTEMbl XHMHMUecKUX ayeMeHToB J[.M. MenneneeBa, uCHoOb3ys
MOHATHUSL «S-, p-, d-dJEKTPOHHBIE OpOUTAIN», «IHEPreTHUECKUe
YPOBHU»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U UX COEAMHEHHUH IO MEepHoJaM M rpyImam

[Tepuoanueckoit cucreMbl XuMuuecKux 31eMeHToB .M. Menneneesa
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CdhopmupoBaHHOCT, YMEHHU XapaKTepH30BaTh (OMHCHIBATH) OOIIUE
XUMUYECKHE CBOMCTBA HEOPTraHUYECKUX BEUIECTB PA3TMYHBIX KJIACCOB,
MOATBEP)KIATh  CYUIECTBOBAHME  T€HETUYECKOM  CBA3M  MEXKAY
HEOPraHWYECKHUMH  BEIECTBAMH c MOMOIIBI0  ypaBHEHUH

COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN

2.4

ChopmupoBaHHOCT, ~ YMEHUIl  yCTaHaBIMBaTh  INPUHAAJIC)KHOCTh




HEOPraHMYECKUX BELIECTB M0 HUX COCTABY K ONPENEIEHHOMY KJIAcCy
(rpymme) coeaMHEeHU (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI,

OKCH/[Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

2.5

ChopmupoBaHHOCT YMEHHN HCIOJIB30BATh XHUMHUYECKYIO CHMBOJIHUKY
JUIS  COCTaBlieHUST (OpMYyJ BEIIECTB W YPaBHEHUH XUMHYECKHX
peakuuii, cuctemarundeckytro HomeHknarypy (IUPAC) u TpuBuanbHbie
Ha3BaHMS OTJENbHBIX HEOPraHMYECKHUX BelIecTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas H3BECTh, HeEraméHas W3BECTb,

MUTHEBAs COJIa, TUPUT U JIPYTHUE)

2.6

ChopMupoBaHHOCTh yYMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIHe
XUMHUYECKHE CBOMCTBA HEOPIaHUYECKUX BEILIECTB Pa3IMYHBIX KIACCOB,
MNOATBEPXK/aTh  CYLIECTBOBAHHE  TE€HETHMYECKOW  CBSI3M  MEXIY
HEOPraHMYECKUMH  BELIECTBAMHM € [IOMOIIbIO  ypaBHEHMH

COOTBCTCTBYIOIINX XUMHNYCCKUX peaKHI/Iﬁ

2.7

CdopMHUpOBaHHOCTh YMEHHUH TUTAHUPOBATH U BBITIOHATH XUMHUYECKUN
IKCIIEPUMEHT (Pa3joKEeHHE TMEPOKCHUIA BOAOPOJAa B MPUCYTCTBUU
KaTalll3aTopa, ONpe/ieJIeHue CpeAbl PacCTBOPOB BEUIECTB C MOMOIIBIO
YHUBEPCAIBLHOTO WHAMKATOpa, BIUSHUE pAa3IHYHBIX (PAKTOPOB Ha
CKOpPOCTb ~XMMHYECKOH peakluH, peakuud HOHHOIO OOMeEHa,
KayeCTBEHHBIC PEaKIMU Ha cynb(dar-, KapOOHAT- U XJIOPHUI-AaHUOHBI, HA
KaTUOH aMMOHHs, PCUHICHUC JSKCICPUMCHTAJIBHBIX 3ada4d IO TEMaM
«Meranne» u «HemeTanasl») B COOTBETCTBUU C MPaBHIIAMU TEXHHUKHU
0€30macHOCTH TIPU OOpaIllleHWH C BEIIeCTBAMH M J1a0OpPaTOPHBIM
o0opyioBaHUEM; [IPEACTABIIATH pe3yJIbTaThI XUMHUYECKOTO
JKCHepUMeHTa B (OopMe 3amMCH YPaBHEHUIHl COOTBETCTBYIOIIUX

peaKum“I n Q)OpMYJ'II/IpOBaTL BBIBOZIbI HA OCHOBC 3THUX PE3YJIbTATOB

2.8

CdhopmupoBaHHOCT, yMEHHH COONIONATh TMpaBWIA TOJIH30BAHUS
XUMHUYECKON TOCyA0l M NabopaTOpHBIM OOOpYyJOBaHUEM, a TaKke
npaBwiia oOpalleHus: ¢ BEHIECTBAMH B COOTBETCTBUU C MHCTPYKUUSAMU

110 BBIIIOJIHCHUIO ﬂa60paT0prlx XUMHNYECCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHUH XapaKkTepHU30BaATh XUMHYECKHE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBILIUIEHHOTO MOJYyYEHUS CEpHOMU
KHCIIOTHI, aMMHaKa, a TaKke CPOPMUPOBAHHOCTH MPEACTABICHUN 00
OOIMX HAyYHBIX MPHUHLUNAX ¢  OKOJOTHYECKHX MpobieMax

XUMHYECKOT'O IMTPONU3BOACTBA

XuMus U )ku3Hb. PacuéTel

3.1

CdhopmupoBaHHOCTh TPEACTABICHUNH O XHUMHUYECKOW COCTaBISIOLIEH




€CTECTBEHHOHAY4YHOW KapTHUHbl MHUpPA, pPOJM XHMHUU B TO3HAHUU
SBIIGHUW TPHUPOIBI, B (POPMUPOBAHWU MBIIUICHUS € KYJIbTYPBI
JUYHOCTH, €€ (YHKIMOHAIbHOW TI'PaMOTHOCTH, HEOOXOAMMOHN JUIs
pelieHusT TPAKTUYECKUX 3a7ad U SKOJIOTMYECKH OOOCHOBAHHOTO

OTHOIIICHHS K CBOEMY 3/I0POBBIO M IPUPOTHON Cpejie

3.2

CdopmMupoBaHHOCTH YMEHUHI KPUTHUYECKH AHAJIM3UPOBATH
XMUMUYECKYI0 HH(OpMaIMIo, MOIy4aeMyl W3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHHKAIUH, ceTh IHTepHET U ipyrue)

3.3

ChopmupoBaHHOCT, yMEHMH COONIOJATh TMpaBUa SKOJOTHYECKU
1eJIeCO00pa3HOro MOBEeAEHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B
LEJAX COXPaHEHUsI CBOEro 370pPOBbS M OKPYXAIOIIEH TPUPOIHOU

cpensbl

3.4

Oco3HaBaTh OMACHOCTh BO3JEHUCTBHS HA JKUBBIE OpPraHU3MBbI
onpeAeNnEéHHBIX BEIIECTB, MOHUMas cMbich mokasarens 11K, moscHaTh
Ha MpUMepax crocoObl YMEHBIICHUS U MPEAOTBPAIICHUs UX BPEIHOTO

BOBI[CﬁCTBPIiI Ha OpraHuvs3M 4C€JIOBCKa

3.5

ChopMHUPOBAaHHOCT, ~ YMEHHH  MPOBOAWTH  BBIUHCICHUS  C
UCIIOJIb30BAHUEM TOHSTHS «MaccoBasi 0N BEIECTBa B PacTBOPEY,
OOBEMHBIX OTHOIIEHHH Ta30B IMPH XUMHUUYECKUX PEAKLUAX, MaCChl
BEIECTBAa WM 00BEMaA Ta30B MO M3BECTHOMY KOJIMYECTBY BEINECTBA,
Macce Wi 00bEMY ONHOrO M3 YYaCTBYIOIIUX B PEAKIMU BEIIECTB,
TerI0BOro 3(dekra peakuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI

BCHICCTB, MPCBPALICHUA U COXPAaHCHUA SHCPIUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

TeopeTnueckue OCHOBBI OPTraHUYECKOW XUMHUH

1.1

Hpez[MeT OpFaHH‘ICCKOﬁ XUMHUH: € BO3HHMKHOBCHHC, PA3BUTHUC W 3HAYCHHUC B
IMOJIYUYCHHH HOBBIX BCIICCTB W MAaTCPHAJIOB. Teopm{ CTPOCHUA OPraHUYCCKHX

coequHeHnit A.M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMysibl OpraHMYecKHX BellecTB. ['omoinorus, wuszoMepus.
XuMHYECKasi CBsI3b B OPraHWYECKUX COCIUHEHUAX — OJWHAPHBIE U KpaTHbHIC

cBs3u. [IpencraBienue o KiaccCupUKaMU OPraHUYECKUX BEIIECTB

1.3

Homenknatypa opraHMyecKux COEIMHEHUH (CHCTeMaTHYecKasl) U TPUBUAJIbHbBIE

Ha3BaHUS Ba)XKHEHIIINX Hpe,Z[CTaBI/ITGHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

VYri1eBo10pOabI

2.1

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHM pAl. MeTaH U 3TaH — npocTenime
NPEJCTaBUTENIN QJIKAHOB: (U3MYECKHE U XUMHUYECKHE CBOWCTBa (peakiuu

3aMCIICHHUA U FOpeHI/Iﬂ), HaXO0KACHUEC B IPUPOAC, IMOJTYYCHUC U IIPUMCHCHHUC

2.2

AJIKEHBI: COCTaB U CTPOCHUE, FOMOJOTUYECKHH psiA. DTUIEH U TPOINUJTIEH —
MpOCTEHIINe TPEACTaBUTENN AalIKeHOB: (HM3MUECKHe U XUMHUYECKHE CBONCTBA
(peakuuy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUIPATALUU, OKHCICHUS U

HOJII/IMepI/I3aHI/II/I), MOJIYyYCHHEC U ITPUMCHCHUEC
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Ankanuensl: Oytammen-1,3 u wmetunOyragueH-1,3: cTpoeHHe, Ba)KHEHIINE
XUMUYECKHUE CBOMCTBA (peakius moaumepusanun). [lomyueHne CMHTETHYECKOTOo

Kay4dyKa U PE3UHBI
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AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYCCKUN psil. AIECTHICH —
MPOCTEHIINK TPEICTABUTENIb AJIKHHOB: COCTaB, CTpOeHHE, (U3HUECKHEe U
XUMHUYECKHE CBOWMCTBA (peakly TUAPUPOBAHUS, TATOTCHUPOBAHMS, THPATALINH,

TOpPEHMsI ), TOJyUYeHUE U IPUMEHEHHE

2.5

Apenbl. benszon: coctaB, crpoeHue, (uU3MUeCKHME M XUMHUYECKHE CBONCTBA
(peakuuy raJoreHupOBaHMs U HUTPOBAHUS ), IOJyUYeHUE U IPUMEHeHue. Tomyor:
COCTaB, CTpO€HHEe, (u3Mueckue ¢  XMMHYECKHE CBOWCTBAa  (peakuuu
raJIOTEHUPOBAHUS W HUTPOBaHUS), MOJIYYEHUE M INPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTnyeckasl CBs3b MEXAY YIVIEBOJOPOAAMH, NPUHAMJICKAIIUMU K

PAa3JIMIHBIM KjIaCCaM

2.6

[TpupoaHble UCTOYHHUKH YTiIeBoopo0B. IIpupoansblii ra3 u nomyTHbie He(TAHBIE

ra3el. Hegth u e€ mpoucxoxaenue. CrocoObl nepepaboTKu He(TH: MeperoHka,




KPEeKUHT (TepPMUYECKHM, KaTaTUTHYEeCKuil), muponus. [IpoaykTel mepepaOboTKu
He(pTH, MX TMPUMEHEHUE B MPOMBIIUICHHOCTH ¥ B ObITy. KameHHBI yroiab u

MPOAYKTHI €ro nepepadboTKu

Kucnoponcoaep:xaiiue opraHn4ecKue CoeJMHEHUS

3.1

[IpenenbHbIe OTHOATOMHBIE CIUPTHL. METaHOM U ATAHOJ: CTpOEHHUE, PU3NIECKUE
M XHMHYECKME  CBOWcTBa  (peakuuMd C  aKTHUBHBIMM  METajUlaMH,
raJloreHOBOJIOPOIaMU, TOPEHHE), MpHUMEHEeHHe. BoAopoaHBIe CBS3U MEXIY
MOJIEKYJIaMHM CIIUPTOB. J[eficTBME METaHOJIa M 3TAaHOJA HAa OPraHU3M 4YEJIOBEKa.
MHoOroaToMHbI€ CIIUPTHL. DTUIIEHTIIUKOIb U TIHUIEPUH: CTPOCHHE, (PU3UUECKUE U
XUMUYECKHE CBOWCTBa (B3aUMOJEHCTBHE CO  IICJIIOYHBIMU  METAJLJIaMH,
KauecTBEHHAs peakiusi Ha MHOTOAaTOMHbIE CIUpThI). JlelicTBUe Ha OpraHu3M

YCIOBCKa. HpI/IMeHeHI/IC TIIMOEpruHa U OTUJIICHITIUKOJIA

3.2

deHoun: CTPOCHUEC  MOJICKYIJIBI, (1)H3H‘-IGCKI/I€ U XHUMHMYECKHE CBOMCTBa.

Toxcuunocts denona. [Ipumenenue penomna
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AJ'ILI[GI"I/I,I[LI 1 KCTOHBI. CDOpMaJ'ILI[eFI/II[, aleTalIbACTU/]: CTPOCHUC, (I)I/ISI/ILIGCKI/IC n
XHMHYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHS M BOCCTAHOBJICHHA, KAUYCCTBCHHBIC

peaxium), MoJiy4eHrue U NpuMeHeHHUe

3.4

OnHOOCHOBHBIE TpefebHbIE KapOOHOBBIE KHUCJIOTHl. MypaBbuHas U YKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3NMUECKHE U XMMHUECKHE CBOMCTBA (CBOWMCTBA, O0LIHE JIIs
Kjlacca KHUCJIOT, peakius dSTepuuKaluu), TMOIyYeHHe ¢ INPUMEHEHHE.
CreapuHOBasi 1 OJICMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIM BBICHIMX KapOOHOBBIX

KHUCIOT. Mblla KaK COJIM BBICIITHAX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC ,Z[CI\/'ICTBI/IC

3.5

Crnoxxubie 3GuUpbl Kak MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIOKHBIX
a¢upoB. Kupsel. I'maponus xupoB. [Ipumenenue xupoB. buonoruyeckas poib

KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaius yrieBoaoB (MOHO-, AM- U TOJHCAXapUIIBI).
I'moko3a — mpocTeidimuii MOHOcCaxapua: OCOOCHHOCTH CTPOEHHUSI MOJIEKYJIbI,
duznyuecKre U XUMUYIECKUE CBOMCTBa (B3auMoeiictBue ¢ ruapokcuom meau(ll),
OKHMCJICHHE aMMHauyHbIM pacTBOpoM okcuga cepebOpa(l), BoccraHoBneHue,
Opo’keHHE TIJIIOKO3bl), HAXOXKJCHHE B MPUPOJE, NPUMEHEHUe, OMoJoruueckas
posb. DotocunTe3. PPyKTO3a KaK MU30MEP IIIIOKO3bl. KpaxMail u 1esioiao3a Kak
npuposHble noiauMmepbl. CTpoeHME Kpaxmayla W LEeUIo03bl. Pusznyeckue u

XHUMHUYECKHE CBOMCTBA KpaxmaJia (FI/I,Z[pOJ'II/IS, KauCCTBCHHAA pCaKknus € I/IOI[OM)

A3oTcoaepikalliie OpraHnyecKue COeqUHEHUs

4.1

AMUHOKHCIIOTHl Kak aM(OTEpHbIE OpraHuYecKue coeAuHeHus. DPu3nueckue u
XMMHMUYECKHE CBOMCTBA aMHHOKMCIOT (Ha IpUMepe TiauiuHa). buonornmueckoe

3HAa4YCHUC aMHMHOKHUCJIOT. HCHTI/II[BI




4.2

benkun kak TnpuUpoAHBIE BBICOKOMOJIEKYJSIpHbIE coeauHeHus. [lepBuunas,
BTOpUYHAsl U TPETUYHAas CTPyKTypa OeiakoB. XMMHUYECKHUE CBOMCTBA OEJKOB:

THJIPOJIN3, ICHATYypallisl, KAYeCTBCHHbBIE pEeaKIuy Ha OeIKu

BbICOKOMONEKYIISIPHBIE COEMHEHUS

5.1

OCHOBHBIE TIOHATHSA XHMUH BBICOKOMOJICKYJIAPHBIX COCI[HHCHI/Ifli MOHOMCED,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MMOJIMMEpU3allu, CpCaAHAA MOJICKYJIAPpHAA
macca. OcCHOBHEIE METOAbl CHHTE3a BbLICOKOMOJICKYJISIPHBIX COC,I[I/IHGHI/Iﬁ -

MMoJIMMEPpHU3alnAa U IMOJUKOHACHCAIUA

5.2

3KCHepI/IMeHTaJ'IBHLIe METOAbl H3YUCHUSA BCHICCTB HU HUX HpeBpameHHﬁZ
O3HaAKOMJICHUE C 06p33HaMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIaCTMAacCC,

Kay41yKOB. HOJ’IyLICHI/Ie CUHTCTHUYCCKOI'O KaydyKa U pE3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TeopeTnueckue OCHOBBI XUMUHU

1.1

XuMuyeckuil 3iaeMeHT. AToM. fnpo atoma, M30TOMbI. DJIEKTPOHHAs 000JIOUKa.
DOHepreTuyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-3JI€MEHTHI.
OcoOeHHOCTH pacrpeneieHus IEKTPOHOB MO OpOUTANSIM B aTOMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(PUTYpalLHsl aTOMOB

1.2

[Tepuonnueckuii 3akoH u [lepuoauyeckas cucrema XuMuueckux siaeMenton /1. M.
MenneneeBa. CBs3b NEpUOAUYECKOTO 3akoHa H [lepmoamueckoil CHUCTEMBI
XuMu4eckux 3ieMeHToB [[.M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUsI CBOWCTB XUMHUYECKHX DJIIEMEHTOB H
o0pa3yeMbIX UMH TMPOCTBIX M CJIOXHBIX BEIICCTB IO TPYIIAM W IEPUOIAM.

3HaueHue NEPUOANICCKOI0 3aKOHA B pa3BUTHUHU HAYKHU

1.3

Ctpoenne BemiecTBa. XHMHYECKash CBA3b. BHJIBl XMUMHUYECKOW  CBS3U
(koBaJieHTHAs HEMOJISIpHAsT W TOJSpHAs, HWOHHAs, MeTaJindeckas). VoHbI:
KaTHOHBI U aHHOHBI. MexaHu3Mbl 00pa30BaHuUsl KOBAJICHTHOW XUMHUYECKOU CBS3U

(oOMeHHBIN M TOHOPHO-AKUENTOPHBIH). Bogopoanas cBs3b

1.4

Banentnocts. DnekrpooTpunareabHOCTh. CTENeHb OKUCICHUS

1.5

BemniectBa MOJIEKYJIIDHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IIOCTOSHCTBA
COCTaBa BELIECTBA. TUNbl KPUCTAIIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BELIECTB OT TUIA KpUCTauIM4eckod pemé€rku. Ilonsatne o aucnepcHbIX
cucremax. VIcTUHHBIE M KOJUIOMIHBIE PAacTBOPBI. MaccoBas JOJs BEIECTBA B

pacTtBope




1.6

Knaccudukanmst HeopraHmdeckux coeqrHeHnii. HoMeHkatypa HeopraHu4ecKux

BCIICCTB

1.7

Xumuueckass — peaknusa.  Kmaccuukamwss ~— XMMHYECKMX — peakIuii B
HEOPraHWYECKOW M OPTaHMYECKOM XUMHUHU. 3aKOH COXPAaHEHHWS MacCChl BEIIECTB,

3aKOH COXPAHEHUS U IPEBPALLECHUS JHEPIUU IIPU XUMUYECKUX PEAKLIUAX

1.8

CKOpOoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB

1.9

OOpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIME Ha

COCTOsIHME XuMH4eckoro pasHosecus. [Ipuanun Jle [larense

1.10

OnekrponuTrueckas aucconuanus. CuiapHbIe W ciiadbie AnmekTposuthl. Cpena
BOJHBIX paCTBOPOB BCHICCTB: KUCJIad, HeflTpaHBHaH, IeJI049Has. PeaKI_II/II/I HOHHOI'O

oOMeHa

1.11

OKHCIIUTEIBHO-BOCCTAHOBUTEIBHEIC pcakuuu

Heoprannueckas xumus

2.1

Hemeramnsl. [lonoxenne HemerauioB B lleproaudeckoil cucreMe XMMHUYECKUX
anementoB J[.M. MenzaeneeBa 1 OCOOEHHOCTH CTpOEHHUs aTOMOB. Dusnueckue

CBOMCTBA HEMETAJIJIOB. AJ'IJ'IOTpOHI/ISI HEMCTAIJI0B (Ha IpuUMEpPEC KUCJI0pOJaa, CCPhbI,

dbocdopa u yriepoaa)

2.2

XUMUYECKHE CBOMCTBA BAXKHEHWINMX HEMETAUIOB (TaJOrCHOB, CEpbl, a30Ta,
dbochopa, yrimepomsa W KpEeMHHA) U HX  COeAMHEHUH  (OKCHJIOB,
KHCIIOPOJICO/ICPIKAIUX ~ KHUCIIOT, BOJOPOJHBIX coenuHeHui). [IpuMeHeHue

BaKHEUIINX HEMETAIJIOB U UX COENUHEHUN
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Meramnbl. Ilonoxenune meramioB B Ilepuogudeckoll cuUCTEME XMMHYECKUX
anementoB J[.M. MenzneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UEK
aToMoB MeTauioB. Ob6ume ¢puznyeckue cBoicTBa MeTauoB. CIijlaBbl METAJIOB.

DJIEKTPOXUMHUYECKHUI Psil HATPSKEHUI METallIoB
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XWMHYECKHE CBOWCTBA BaXXHEHIIMX METAIOB (HATPHWM, Kaldui, KaJabIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, JK€Je30, MeIb) U WX coeauHeHuid. OOmme

CTIOCOOBI OTy4YeHHUsI MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE

2.5

I'eneTnueckas cBI3h HEOPTaHNUYCCKUX BCUICCTB, NPHUHAMICKAIIUX K Pa3IMYHBIM

Kj1accaM

XUMHUS U KU3HD

3.1

Ponp xumMum B oOecredeHUH SKOJOTHMYECKOW, DHEPreTHYECKONW M IHUIIEBOM
0€30macHOCTH, Pa3BUTUU MeAUIMHBL. [[OHATHE O HAayYHBIX METOJaX MO3HAHUS

BCIICCTB 1 XUMHUYCCKUX peaKqu/i

3.2

[IpencraBienust 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIIUIEHHOTO MOJIYYEHUS

BOXHEHIIMX BewecTB. UenoBeK B MUpPE BELIECTB U MATEPHAJIOB: BaKHEUILIHE




CTPOMTENbHBIE MaTepualbl, KOHCTPYKLUHUOHHbIE MaTepHalbl, KPAaCKH, CTEKIIO,
KepaMHKa, MaTepHaJIbl I JJICKTPOHHKH, HAHOMATEPHUAJIbl, OPTaHMYECKUE M

MUHepaJIbHbIEe y100pEeHUs
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XuMusiT W 3740pOBbE YEJIOBEKA: IMpaBWia WCMOJb30BaHHS JIEKAPCTBEHHBIX
MpernapaToB, MpaBuiia 0€30MaCHOTO UCTIOIB30BAHUS IPEMapaToB OBITOBOM XUMUU

B IMOBCEIHEBHOMN JKU3HU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






