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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha yPOBHE CPEIHETO 001Iero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepalbHOM TrOCYAapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEIACTBAMU y4eOHOTO MpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4aeMOE€  BBITYCKHHUKAMHU  0011e00pa3oBaTeIbHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
ob1rero ob6pa3oBaHusl CpeCTBAMH Y4eOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesneil ¥ NPUHIMIIOB, XapaKTEPH3YIOLUINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEIHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
[UBWIN3ALUHM, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KyabTypbl. OHa BHOCUT CBOHl BKIaja B
(opMHpOBaHKE PAlIMOHATILHOTO HAYYHOTO MBILIUIEHUS, B CO3/JaHHE 1IEJIOCTHOTO MPEICTaBICHUS
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHasi XMMHsI Kak HayKa cO3uJaTeNlbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBHMM ¢ OONMMHU IEIIMH W TMPUHIUIAMH CpeIHEro ooOmiero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOAOJKEHHU 00pa30BaHus B Pa3IMYHbBIX 00IACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKM: CHCTEMA 3HAHUM IO HEOPTaHUYECKOW XUMMHU (C BKIIOUEHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa O0ecCIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOLIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBa
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
CseneHusi 00 M3ydaeMblX B Kypce BEIIECTBAaX MAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOIOB 1O
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IIPEJICTABICHUSI O XUMUYECKON CBS3U, KJIACCU(PHUKALIMOHHBIX ITPU3HAKAX BEILLIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosIOrMuecKre CBEACHMS O BEUIECTBAX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xke TMOHATh HCTOPUYECKOe H3MEHeHMe (DYHKIUMI 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, a TAK)KE 0 XMMHUUYECKUX PEAKIMSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHsercs B Kypcax 10 m 11 kmaccoB d2nemMeHTaMM  COIEp)KaHUSA, HMEIOIIHUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ JUIsl OMOJIHEHUs] 3HaHUMN, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI /71l TIOHUMaHUS (PUIOCO(DCKUX HAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTMYECKUX MPoOIsieM, a Takke MpodiieM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, DPAa3BUTHUS M COLMAIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEACICHUIO COJEp)KaHUs U TOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (pOpMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs PoOeM, IOUCKa, aHaInu3a U
0o0paboTku HH(POpPMAIMK, HEOOXOMUMBIX IS MPHOOPETEHUS ONbITa MPAKTHUYECKOW H
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJied HM3Yy4YeHHs MpeaMeTa HarpaBiICHUEM IEPBOCTEIIEHHOM 3HAYMMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

— QopmupoBaHUE CHUCTEMBl XUMHUYECKMX 3HAHWA KakK BaKHEWUINEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JIeXKAT KIIOYEBBIC MOHSTHUA,
dbyHIaMEHTaJIbHBIC 3aKOHBI M TEOPUM XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M TTOHMMaHUE
CYILITHOCTH JOCTYIHBIX 00OOIICHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

— QopmupoBaHue U pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOJIaX IMO3HAHUS BEIICCTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX il MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEIIECTB M XHWMHMUYECKHX SIBJICHUM, HMMEIOIIMX MECTO B TMPUPOJAE, B MPAKTHYECKON U
IMOBCEAHEBHOM XKU3HU;

— pa3BUTHE YMEHUH M CHOCOOOB J[EATEIbHOCTH, CBS3aHHBIX C HAOJIOJICHHEM U
O0OBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTa, COOJII0JICHUEM TpaBUil 0€30MacHOTO OOpalieHus ¢
BEILIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTEepUCTUKA LIeJe U 3a/71a4 U3ydeHus MpeaMera B
mporpamMme 1Mo XUMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOydeHwus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHMKA 0OIIe00pa30BaTeIbHOM  OpTaHU3alllu,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMH aKTUBHOTO TIOJYUYEHUsI 3HAHUW W MPUMEHEHHS UX B PEATbHOU KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBi3u Cc 3TMM 1OpU HU3yYEHHHM TpeaMera «XUMHUsS» JOMUHUPYIOIIEE 3HAYEHUE
PUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

aganTanus  OOydJalroImuXCcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHHEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE NI PA3TUYHBIX BUJOB JEATEIBHOCTH: PEIICHHS TPOOIeM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JeATETLHOCTH, KOTOpash 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIUI IKOJIOTHYECKO 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOU U HAyYHO-TOMYIIpHOU WH(DOPMALIUKA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJMMEI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IIPUPOIONOIb30BAaHUs, IIONOJHEHNS SHEPreTUYECKUX PECypCcOB M COXPAHEHHUS IMPUPOIHOIO
pPaBHOBECHsI, OCO3HAHMA HEOOXOJUMOCTH OEpPEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYallUAX, CBSI3aHHBIX C XUMUYECKHUMHU SIBJICHUSMH.

B ydeOHOM TuTaHE CpemHEro o0O0Imero oOpa3oBaHWS YYEOHBIM TpPEeaMET «XUMUSY,
M3y4aeMblil Ha 6a30BOM YpOBHE, SIBIISIETCS 00s13aTENIbHBIM Y4€OHBIM NIPEAMETOM.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kimacce — 34 yvaca (1 ywac B Hexemo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[TpenMeT opraHMyYecKoil XUMUU: €€ BOZHUKHOBEHUE, Pa3BUTHE M 3HAUYCHUE B MOJIYUCHUHU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpOeHUs: opraHnyeckux coequHennii A. M. byrneposa,
e€ ocHOBHbIe MoONOXeHUsS. CTpyKTypHBIE (OPMYNBI OPraHUYECKUX BemecTB. ['omomorus,
u3oMepust. XuMUYecKas CBSI3b B OPTaHHMUECKUX COSAMHEHHSIX — OJJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o  kiaccupukanuu  OpraHmdyeckux  BemecTB.  HomeHkiarypa
OpPTaHWYECKUX COCJIWHEHUHN (cucTeMarndeckas) W TPHUBHAJIBHBIC HA3BAaHUS BAKHEHIIIMX
Mpe/ICTaBUTENeH KIIAaCCOB OPraHUYECKHX BEIIECTB.

DKCTepUMEHTAIbHBIE METOJIbI M3YUYCHHUS BEIIECTB M UX MPEBpAIlleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHWYEeCKUX BEILIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJ
OpPTaHWYECKHUX BCIECTB, HAONIOJCHHEC W OMNHCAHHWE JCMOHCTPAIIMOHHBIX OIBITOB II0
MPEBPAIICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IIJIaBJICHHUE, OOYTIIMBAaHUE U TOPCHHE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTpPOEHHE, TOMOJOTHYECKHH psa. MeTaH W dTaH — MpoOCTeuine
MPEJICTAaBUTEIIA AJTKAHOB: (U3MYSCKUE W XHMHUYSCKHE CBOWCTBA (peakIWW 3aMelIeHUS U
TOpPEHUS ), HAaXOXKACHHUE B TIPUPOJIC, TIOTyICHHUE U IPUMECHECHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH psAll. DTUICH U MPOMIIEH — MPOCTEHIINe
MPEJICTABUTENIN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOWCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATAllUY, OKUCIICHUS U TOJIMMEPHU3aLllN ), TOTYyYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 m metmwnOyraauen-1,3: cTpoeHHe, BaXKHEHUIINE XUMHUYECKUE
CBOIicTBa (peakius noauMepusanun). [lomydeHrne CHHTETHYEeCKOrO KaydyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psii. ALETHUICH —
MPOCTEUININIA TIPEICTABUTENb ATKWUHOB: COCTAaB, CTPOCHHE, (PU3UIECKHUE M XUMUYECKHUE CBOMCTBA
(peakuuu THIPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAILIMH, TOPEHHUS ), TOJy4YE€HUE U IPUMEHEHHE.



Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHME U IpPUMEHEHUe. 1onyon. cocmas, cmpoenue,
Quzuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMdeckas CBsA3b MEXIYy YIUVIEBOJOPOJAMHU,
MIPUHAICKAMMH K pa3JInYHbIM KJlaccaMm.

[TpupoaHbIle UCTOYHUKH YTIEBOIOPOOB. [IpuponHblii ra3 U MONyTHBIE HE(PTSHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpEeKUHT
(TepMHUUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HedTH, UX MPUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb U NPOIYKThI €ro NepepadoTKH.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
oOpa3Lamu 1iacTMacc, KaydykoB U pe3uHbl, Kojutekiun «HedTe» n «Yroap», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOT€HONPOU3BOAHBIX, IPOBEICHUE MIPAKTUYECKOW pPabOTHI:
MOJIyYeHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIeCTBAa MJIM MPOAYKTAa pEaklUUd MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/JHBIX BEUIECTB WU MPOAYKTOB PEAKIIIH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OJAHOATOMHBIE CHUPTHI. METaHOJI M 3TaHOJ: CTPOEHHUE, (U3HYECKHUE U
XUMHYECKHE CBOWCTBA (peakiUu C aKTUBHBIMH METaJlJIaMH, TajJOre€HOBOJOPOJIaMH, TOPEHHE),
IpUMeHeHHEe. BogopoHble CBSI3U MEXAY MOJIEKYJIaMH COUPTOB. [leiicTBHE METaHONIA U 3TaHOJIA
Ha OpPraHu3M YeJIOBeKa.

MHoOroaToMHble CIUPTHL. OJTUJICHIJIMKOJIb W IJIMLEPUH: CTPOEHME, (U3HUECKUEe U
XMMHUYECKHE CBOMCTBA (B3auMOJIeCTBHE CO IMIETOYHBIMHI METaJlJIaMU, KaueCTBEHHAsl peaKiiys Ha
MHOTIOaTOMHBIE CHMpTHI). JlelicTBue Ha opraHu3M denoBeka. [IpuMeHeHue riunepuHa Hu
STUJICHTJIUKOJISL.

@®eHo: CTpOEHHE MOJEKYJbl, (QU3NYecCKHe U XHUMHUYECKue cBoiicTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anprerunpl M kemouwvl. DopManbIeruj, aueTadbAeTH]li CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS U BOCCTAaHOBJICHUS, KAaYECTBEHHBIE PEaKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHAsk KUCIIOTHI:
CTpoeHue, pU3NUECKUe U XUMHUYECKHE CBOICTBA (CBOMCTBA, 00IIHe I KJlacca KUCIIOT, PeaKIus
sTepuduKanm), mojdydyeHue U npuMmeHeHue. CTeapuHOBas M OJEHMHOBAas KHUCJIOTHI Kak
MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEUCTBHUE.

CrnoxHble 3pHUpPHl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. [ MAPOIHN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupoB. bronorudeckas poJib )KUPOB.

YrieBonbl: cocTaB, Kiaccuukaiuys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
NPOCTEUIIMKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeiictBue ¢ ruzapokcunom Mmeau(ll), oxucieHne amMmuadyHbIM PAcTBOPOM
okcuma cepebpa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bI), HAaxXOXJIEHHWE B MPHUPOJE,
npUMeHeHue, ouonorunueckas poib. DotocunTe3. pykTo3a Kak H30MEP IIFOKO3BL.

Kpaxman u nemnono3a Kak IpupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA KpaxMaia (IMIpoJiu3, KaYeCTBEHHAs PEaKLus C HOJOM).



OKCrepUMEHTAIbHBIE METOAbl W3Y4YeHMs] BEIIECTB U MX MPEBpalleHHil: MpOBEACHUE,
HaOJIOZICHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIC
peakly OJIHOATOMHBIX CHUPTOB (OKHCIIeHHe 3TaHoja okcuaoMm wmeau(ll)), MHOroaroMHbIx
criupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okuciieHHE
aMMHadHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammopeiicTBue
Kpaxmaljia C HOJIOM), MPOBEICHUE TMPAKTHUYECKON pabOThI: CBOWCTBA pPAacTBOpa YKCYCHOU
KHCJIOTHI.

Pacuérnble 3a1aumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Maccbl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM IPOIYKTOB PEAKIINN).

A3oTconepKkaliie OpraHn4eckie CoeIMHEHU.

AMUHOKUCIOTHI Kak amdQoTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha NpuMepe INMLKHA). buonorumueckoe 3HaueHue
aMHHOKUCIOT. [lenrTuapt.

benku kak NMpUpoAHBIE BBICOKOMOJEKYIspHBbIE coequHeHus. [lepBuuHas, BTOpUYHas U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBa OEIKOB: TUAPONM3, ICHATYypalus,
KaueCTBEHHbIE PEAKIIMH Ha OEIIKHU.

DKcrepruMEeHTabHBIE METOJbl M3YYEHHUS BEUIECTB M HMX IpEBpallCHUil: HaOIroAeHUE U
OMKCAaHUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypanusi OETKOB NpU HArpeBaHUU, I[BETHBIC
peakiuu 6eIKoB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTHHEHUS

OCHOBHBIC TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMEDp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALlUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHUH — MOJIMMEepU3alus U OJMKOHICHC AL,

DKcrepuMeHTATbHBIE METOJIbl M3YYEHHUsSI BEUIECTB M WX MPEBPALICHHUN: 03HAKOMIICHHE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexnpeameTHbIe CBA3H.

Peanu3zanus MeXINpeIMETHBIX CBA3€H NMpU M3yuyeHUH opraHuuyeckoil xumuu B 10 kmacce
OCYIIECTBIISIETCSI Yepe3 HCIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMH JIJISI OT/ICTBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOue ecTecTBEHHO-HAY4YHbIE TOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOoTe3a, 3aKOH,
TEOpHsl, aHaIM3, CHUHTE3, KJIacCU(pHUKAIMI, MEpPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHE,
IKCTIEPUMEHT, MOJICTTMPOBAHUE.

dwusuka: Matepus, YHEPTHUs, Macca, aTOM, MIEKTPOH, MOJIEKYJIa, JHEPTETHUECKUH YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUECKUE BEJIMUYMHBI U €IHMHULIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BelIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJOTHYECKH aKTUBHBIE BellecTBa (ONKU, YIIIeBOIbI, KHUPbI, PepMEHTHI).

['eorpadus: MuHepasbl, TOPHbIE TOPOIbI, TOJIE3HBIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHONOTHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAI[MOHAIBHOTO MUTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC



OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernueckne 0CHOBbI XUMHH

XuMudeckuii dmeMeHT. AToMm. Snpo aroma, H30TONBL. DJIEKTpOHHAs 000JI0YKa.
DHepreTHyecKre YpOBHHU, MOIYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 3meMeHThl. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHas: KOH(UTYpaLKs aTOMOB.

[lepnonnueckuii 3akoH u Ilepmoamnueckas cucrtema Xxumudeckux sseMeHtoB [ U.
MenpeneeBa. CBs3p nepuoOaUYecKOro 3akoHa U Ilepuonnueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELLECTB
10 TPYIIaM U Iepuogam. 3HauYeHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

CtpoeHue BellecTBa. XUMHUYECKas CBS3b. BUIBl XUMHUYECKOW CBSI3U (KOBaJICHTHAs
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTauindyeckas). MexaHn3mbl 00pa30BaHMsl KOBAJIECHTHOM
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U @aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THIbl KPUCTAJUIMYECKUX PEHETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BELIECTBA B PaCTBOPE.

Knaccudpukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHmdeckux
BEIIECTB. [ eHeTHueckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAAIEKAIUX K Pa3IUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pPEaKIUid B HEOPraHUYeCKOW u
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEaAKITUSIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTb OT pPa3IMyHbIX (akTopoB. OOpaTUMble peaklUu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSAIOIIMNE HAa COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunuun Jle [larense.

OnekTponuTHdeckas aucconuanus. CuimbHble W ciabbie daeKTponnuThl. Cpena BOTHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpalibHas, IeJ0YHasl.

OKHUCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHMs] BEIIECTB M UX MPEBPALIECHUN: JEMOHCTpPALIMS
tabmui «llepuogudeckas cuctema xumudeckux siaemeHToB [[. U. MenneneeBa», mzyueHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOJII0eHHe | OINKCaHUEe JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE IEPOKCHAAa BOJOpPOJa B TMPUCYTCTBHM KaTalll3aTropa,
OIPECIIEHUE CPEbl PACTBOPOB BELIECTB C NOMOUIbI0 YHUBEPCAIBLHOIO MHIMKATOPA, pEaKLUuU
MOHHOTO OOMEHa), MpOoBEJIeHHE MPAaKTHUeCKON paboThl «BnusHue pa3nuyHbIXx (AaKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINM.

Pacuérnbie 3amaun.

Pacuérbl 110 ypaBHEHUAM XUMHUUYECKUX PEAKLUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasl JOJIs BEILIECTBAY.

Heopranuveckasi xummus



Hemeramnbl. Ilonoxxkenne HemetramoB B Ilepuogumyeckoil cucCTeME XHUMHUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpoeHMsI aroMoB. (Du3nueckue CBOMCTBA
HEMETAIIOB. AJUTOTPOTHS HEMETAJIOB (Ha IpUMepe KUCIOpoa, cepbl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BaKHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIJiIepoJia U KPeMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOACPIKAIIUX KUCTIOT, BOJIOPOTHBIX
COCTMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metamioB B [lepuoandeckoil cuctemMe XuMHYECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUlaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIJIOB.

XHUMHYECKHUE CBOWCTBA BAXKHEWUIIMX METAJUIOB (HATPHWM, Kalui, KaJbI[UHd, MarHui,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCIMHCHUM.

OO6mme cocoObI moTyYeHHsI MeTaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUsS BEIIECTB M UX NPEBPAIICHHUN: H3YYCHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», O0Opa3loB HEMETA/UIOB, PEIICHHE 3KCIIEPUMEHTaIbHBIX
3amay, HaONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYed, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIJIOB).

PacuérHrble 3amaumn.

Pacuétel macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJIUYECTBY BEIIECTBA,
Macce Wi O0BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, Pacdy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, ECITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS U KM3Hb

Ponb xuMuu B o0ecrie4eHnr SKOJOTHIECKON, SHEPTeTUIECKON U THIIEBON 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAay4YHBIX METOJaxX TIO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKuuii.

[IpencraBnenuss 00 OOMUX HAyYHBIX NPUHIHUINAX [POMBIIUIEHHOTO TMOJNYyYEHHUs
BaXKHCHIIINX BEIICCTB.

UenoBek B MuHpe BEHIECTB W MAaTEPUAIOB: BAXKHEHUIINE CTPOUTEIBHBIE MaTepUalbl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKd, CTEKJIO, KepaMHKa, MaTepuaabl Ui DJICKTPOHUKH,
HAaHOMAaTepHallbl, OpPraHNYECKHE U MUHEpaTIbHbIC yI0OpEHUS.

XUMHUS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHUS MIPEMapaToB OBITOBOM XMMHUHU B TTIOBCEAHEBHOM KU3HHU.

MexnpenMeTHbIE CBS3H.

Peanmu3anius MeXNpeAMETHBIX CBSA3€H MPU M3y4eHUH OO0IIel M HEOPraHUYeCKOW XMMHUU B
11 xmacce ocymiecTBIseTCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISIIONIUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTeCTBeHHO-HAyYHbIC TOHSTHS: HAy4YHBIH (akT, THUIIOTE3a, 3aKOH, TEOpHUs,
aHanms, CUHTE3,  Kiaccuukamusi, MEepPHOAUYHOCTh,  HAOIIOJCHHE, AKCIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, SIBJICHHE.

®dusuKa: Marepus, SHEpPrus, macca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIIMYUHBI U €AUHUIIBI UX H3MEPEHUS, CKOPOCTbD.



buonorus: knerka, opraHmsM, 3KocHcTeMa, Ouocepa, Makpo- M MHKPODIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPOIBI, TOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHomnorust: XMUMHYECKass  IPOMBIIIJIEHHOCTb, METaJulyprus, IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHaloB, CeJIbCKOXO035HCTBEHHOE IIPOU3BO/ICTBO, NuIIeBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MNPOMBIIIICHHOCTh, IPOM3BOJCTBO KOCMETHYECKHX
[IPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAIOB, 3JEKTPOHHAS IPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI IO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBinuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OO0Yy4YaIOIIUMHCS
IpoTpaMM CpPEIHEro OO0IIero oO0pa3oBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U TPEAMETHBIM).
Hayuno-MeTonuyeckoil OCHOBOW i pa3paboOTKU IIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B coorBercTBUHN C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JHMYHOCTHBIX
pEe3yJIbTaTOB OCBOCHHS TpeaMeTa «XHMHS» HAa YPOBHE CpeJHEro ooOmero ooOpa3oBaHUs
BBIJICTICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOMIMMUCS POCCUHCKON Tpa)KIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICIICHUIO;

HaJIM4YnC MOTHUBAIIUN K O6yT~ICHI/II-O;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPaJAULIUN 0a30BOM HAYKH XUMUWU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JCSTEILHOCTH
OCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [PUCYIIMMU HGHOCTHOﬁ CUCTEMEC XHUMHUYCCKOTI'O
o0pa3oBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTDH KU3HCHHBIC IJIaHBI.

JIngHOCTHERIE pPE3YyIbTAaTbl OCBOCHHA TMIPEAMETA «XuMHSI» JOCTUTAaOTCA B CIAUHCTBC
yueOHOM M BOCMUTATENBHON JEATEIHHOCTH B COOTBETCTBUU C TYMaHUCTHUYECKUMH,
COLIMOKYJIBTYPHBIMH, JIYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HUJeallaMd  POCCHUUCKOTO
TpaXXJIaHCKOI'o O6H.[€CTB3, NOPUHATEIMU B O6HI€CTBG HOpMaMH H IIpaBUJIaMU IIOBCACHM,
CIIOCOOCTBYIONTUMH TPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCS.

JIM4HOCTHBIE PE3yNbTaThl OCBOSHUS MpeAMeTa «XUMHUS» OTpaxaroT cHopMHUpPOBAHHOCTH
OMbITAa TIO3HABATCIILHOM M TIPAKTHUYECKOH JCSITEILHOCTH OOYYAIOIIMXCSA 110 peaTr3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YHCIIE€ B YaCTHU:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSAKY;

MPEJICTABICHHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peIICHUN y‘IG6HLIX 1 ITO3HABATCJIbHBIX 3a7a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH ITOHMMATh U IIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYIHX
IIPU aHaJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NATPUOTHYECKOI0 BOCIIMTAHUS .

ONCHHOCTHOI'O OTHOHICHHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUECTBEHHOU
XHAMUH,

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJIACTU TEOPUM U MPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHMs TOTO, YTO JIOCTH)KEHHUS HAYKU €CTh PEe3yNbTaT JJIUTENbHBIX HAOII0OJCHHUM,
KPOMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITIOUCKOB, IIOCTOAHHOI'O TPpyAda y‘-IéHBIX U MMPAKTUKOB;

WHTEpECa M TI03HABATEIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIONIEM aHaJIu3e
uH(GOPMAIIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIIOCOOHOCTH OLCHUMBATh CUTyallud, CBA3aHHBIC C XHMHUUYCCKHMHU ABJIICHUAMH, H
NPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC M IIOCTYIIKM CBOUX TOBapI/IHIeﬁ C H03I/IIII/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJ’IGI[CTBI/If/'I OTUX IMOCTYIIKOB,

4) dopMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS IIEHHOCTEW 3J0pOBOTO M Oe30MmacHOro oOpasza >KHU3HHM, HEO0OXOJUMOCTU
OTBECTCTBCHHOT'O OTHOIIICHUA K CO6CTB€HHOMy q)HSHqCCKOMy H IICUXUYCCKOMY 3J10POBBIO;

coOroIeHHsT MpaBmwil 0€30macHOTO OOpalieHusi C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAHUSA 1EHHOCTH TPaBHJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TMOCJIEJCTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS aIKOTrOJId,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIEI0BATENLCKON JICSITEIIBHOCTH,
00IIIECTBEHHO TOJIE3HOM, TBOPUYECKOM M IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ady COLHUAIbHON
HATPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HM3YUYCHHIO MPOQECCHil pa3IudHOro poja, B TOM YHCIIC Ha
OCHOBC IMPUMCHCHUA IMMPECAMETHBIX 3HaHWUH 110 XUMHU,

YBaXXCHHUS K TPYY, JIOISAM TPya U pe3yibTaTaM TPYAOBOH AeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPHUH OOpa30BaHMs,
Oynymieil mpodeccuu U peanus3anui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEHN 00IIECTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:

HKOJIOTMUYECKU TIeJIECO00Pa3HOTO OTHOIICHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MOHUMAaHHUA TJI00AIbHOTO XapaKTepa dKOJOTHYECKUX MpoOsieM, BIUSHHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEBI;

OCO3HaHuA HGOGXOIII/IMOCTI/I HUCITOJIBb30BaHUA IIOCTI/I)KGHI/Iﬁ XUMHHU I pCIICHHUA BOIIPOCOB
paloHaIbLHOTO MPUPOIONOIB30BAHUS;



AKTUBHOTO HENPUATHUS NIEUCTBUM, NMPUHOCIIIMX BpPEI OKPYKAIOIIeW MPUPOIHON Cpene,
YMEHMsI IPOTHO3UPOBATh HEOJIArONpPUATHBIE SKOJIOIMUECKUE IMOCIEICTBUS NPEIPUHUMAEMbIX
JIEUCTBUM U NIPENOTBPALLATD UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKATUBHOHN M COIIMATIBHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

Cc(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHMMaHHs CHeUM(UKA XUMHH KaK HayKH, OCO3HaHHA €€ poiud B (OPMHUPOBAHHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUH LIEJIOCTHOTO NPEACTaBICHUs 00 OKpYKarolleM
MHUpPE KAaK O €IMHCTBE IPUPOABI M 4YEJIOBEKA, B MO3HAHWU IPUPOIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEHUsI IPUPOAHOIO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTUM XUMHUM JJIi COBPEMEHHOM LUBUIM3ALUMU: B €€
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM pPOJIM B CO3/IaHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH I100aJIbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPbEBO,
HHEPreTUYECKOM, NUIIEBOH M JKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIULUHBL,
00ecreyeHny yCIOBUM YCIIEITHOTO TPYAA U SKOJIOIMYeCKH KOM(POPTHOM KM3HU Ka)KJ0r0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJIOB IIO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJy4YaeMble 3HAHUS IS
aHaJIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LENBIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCMOIb30BaTh XUMHUECKHE 3HAHMSI IJIs1 PEeLIeHus poosieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATEIbCKOMN NEATEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIy4EHMIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBHUM C >KM3HEHHBIMU
MOTPEeOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3MyHbIX chepax mnpodeccHnoHaTbHON
JeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOGHUS y4uyeOHOro mnpeaMera «XUMHUS» Ha YpOBHE
CpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaUUMBIE 71 (DOPMHPOBAHHS MHUPOBO33PEHUS OOYUAIOMIUXCS MEXIUCIUTITMHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIN (haKT, MPHUHIIUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKO0H, TEOPHSl, HCCIIEIOBAaHUE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaJIbHbIE  ydeOHble  JeHCTBHS  (TMO3HABaTeNbHBIE,  KOMMYHHKATHUBHEIC,
peryJIsaTUBHBIC), oOecreunBamomue GOpMHPOBaHUE (PYHKIIMOHATHHOM TpPaMOTHOCTH |
COLMAIbHONM KOMIETEHIIMH 00yYaroInXCs;



CIIOCOOHOCTh ~ OOy4aloIIUXCsl  HMCMOJb30BaTh  OCBOCHHBIE  MEXIAMCUUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YyYeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPaKalOT OBJAJACHHE YHUBEPCAIBHBIMU yUe€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JI€UCTBUSAMU.

OByaieHUe YHHBEPCAJbHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a30Bble JIOTHYECKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl U KPUTEPUU HX JIOCTHUKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHLHOCTH C MTOCTABICHHBIMH IICJISIMHU;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBILUIEHUS — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHSITHS JIsI OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBJICHUH;

BBHIOMPATh OCHOBAHUS U KPUTEPUU IS KITACCU(UKAIIMK BEIIECTB M XUMHUECKUX PEAKIIHA;

YCTaHaBJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSA3H MEXY U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKICHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJIIOYCHUS;

MPUMEHSTh B IPOLIECCE MO3HAHUS, UCIONb3YeMble B XUMHH CUMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) SJI€MEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIUU — TPU PEIIeHUH Y4eOHBIX
MO3HABATENIbHBIX U TMPAKTUUECKUX 3aJ]ad, MPUMEHSITh Ha3BaHHBIE MOJEIbHBIC MPEICTaBICHUS
JUISl BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.

2) 0a3oBbIe UCCIeA0BaATEIbCKUE IeliCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHUYECKUX PEAKIIHIA;

dopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHMS, WCIIOJIb30BAaTh IIOCTABJIECHHBIE U
CaMOCTOSITENNbHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HABBIKAMHU CAMOCTOSITEJILHOTO IUIAHUPOBAHUS M TPOBEJACHUS YUECHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM IpOIlecca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJIEIAaHHOM
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeIoBaTeIbCKOM M IPOEKTHOM JesITeNbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITENIbBHOMY TIOMCKY METOJOB pEUICHUS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB [TO3HAHMUSL.

3) padora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HCTOYHUKAX HWHGOpMAIUK (HAYYHO-TIOMYJIsIpHAS
aUTepaTypa XHMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel HHTEepHETa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB M (OpPM TIPEIACTABICHUS, KPUTUYECKU
OILICHUBATH €€ JOCTOBEPHOCTh U HENTPOTUBOPEYNBOCTH;

dbopMynupoBaTh 3ampockl W NPUMEHATH pa3jMyHbIE METOAbI NpPU IOHCKE U O0TOOpe
uH(pOopMaIu1, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;

MPUOOpPETaTh OMBIT MCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMATBHYIO (DOpPMY MpeaCcTaBICHUS UHPOPMAIMH (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOIHUIIbI, PUCYHKH U JIPYTHE);

UCTIOJIb30BAaTh HAYYHBIA SI3BIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaLKell: MPUMEHATh MEXIpeIMeTHble ((U3UYecKue M MaTeMaTHYeCKue) 3HAKU MU
CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJiajieHNe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHM el CTBUSIMU:

3ajJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMbI B XOJ€ JAUAIOra U/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3CHTAIEe pe3yabTaTOB MO3HABATEIBHON AEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJM COBMECTHO CO CBEPCTHUKAMH IPH BBIIOJHEHUH XMMHUYECKOIO
9KCHEPUMEHTa, NPAKTUYECKON paboThl IO MCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEILECTB,
peanmu3anuy y4eOHOrO IMpoekTa W (HOPMYyIHPOBATH BBIBOJBI 1O PE3yiIbTaTaM MPOBENEHHBIX
UCCJIEJOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0OZ€ 00CYXK/I€HUS U OOMEHAa MHEHUSIMH.

OBJaleHHe YHUBEPCAIbLHBIMH PeryIssTHBHbBIMH el CTBUAMU:

CaMOCTOSITENIPHO IUIAHUPOBATh M OCYILECTBIISATh CBOK I103HABATEIbHYIO JEATEIbHOCTD,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUiaraéMblii allTOPUTM JICHCTBHI TPU BBIIIOJHEHUM YYEOHBIX M MCCIEOBATEIBCKUX 3a/ad,
BbIOMpaTh Haubosee 3(p(PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YU4ETOM IOJIy4YeHHs] HOBBIX 3HAHUH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JIEATENBHOCTH Ha OCHOBE CaMOaHaIW3a |
CaMOOIICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yapTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpaXkaroT:

c(OPMHPOBAHHOCTh TPEJCTABIEHUI O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHUM SIBIEHUH NpPUPOIBI, B (OPMHUPOBAHUHU
MBIIUIEHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAIHLHOW TPAMOTHOCTH, HEOOXOJUMOW st
pelieHusT MPaKTHYECKUX 3a7ad M SKOJIOTMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aToOMa, MOJIEKYJIa, BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U
COKpamiéHHasl), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYMINa, paJuKan, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA M a30TCOJEpKAIUE COCIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COEAMHEHUS ); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BeuiectB A. M. DbyTiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU; MHPOBO33PEHYECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE IOHUMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJIOrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOJIb30BAHNYN BaKHEHIIMX OPraHUYECKHUX BELECTB B OBITY
Y TIPaKTUYECKOM IEATENBHOCTH YEI0BEKa,



C(OPMHPOBAHHOCTb YMEHUI BBISABIATH XapaKTE€PHbIC IPU3HAKK MOHATUH, yCTaHABINUBATbH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCIUHECHUM;

c(OPMHPOBAHHOCTE YMEHMH MCIIOJb30BaTh XUMHUYECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
Y YpaBHEHUN XMMHUYECKHX pEakLUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALUU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOECHMS,

c(OPMHUPOBAHHOCTh YMEHHUH yCTaHABIUBATh NPUHAAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJEHHOMY KJIACCy/TpyIIe COEAUHEHUMN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlME COEIUHEHUS, BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMsA Mo cucreMarnyeckor Homenkmatype (IUPAC), a Taxxke
IPUBONUTH TPUBHAJbHBIE HA3BAaHUsS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, HPOINMUJIEH,
alleTUiIeH, STWIEHIJMKONb, IJIHMLEPUH, (eHod, (GopMaibAeru], aueTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KMCIOTA, CT€ApUHOBAs KHUCIIOTa, TJI0KO03a, (pPYyKTO3a,
Kpaxmall, LeJUT0J103a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEMHEHUX (OJJMHAPHbIE U KPAaTHBIE);

c(OpMUPOBAHHOCTh YMEHMSI IPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. bytiepoBa mis 0ObSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS] MAaCChl BEIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (HU3UYECKUE U
XUMHYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeTan, 2TaH, STWIEH, TMPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJICHIJINKOIb, TTUIEpUH, (EHOI, aleTalbJerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIIOKO3a, Kpaxmall, LEJUI0jI03a, aMHUHOYKCYCHas KHCJIOTa), WUIIOCTPUPOBAThH
TEeHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaklui ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HUX MNEPepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXOIHBIX BEIIECTB UM MPOAYKTOB PEaKIIH);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, KCIONb3YEMbIX B XHMHU MpPH M3YYEHUM BEIIECTB W XUMHYECKHX SBJICHUI
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JIJIs IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlLlUAX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PATOPHBIX XUMHUYECKUX OMBITOB;

C(OPMHPOBAHHOCTh YMEHHM IUIAHUPOBATh U BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYECKUX BEILECTB IPU HAarpeBaHWHU, MOJIYYECHUE ITUIEHA U U3Y4YEHHUE €ro
CBOWCTB, KayeCTBEHHBbIE pEAaKIMH OPraHUYECKUX BELIECTB, JCHATypalus OEIKOB Mpu
HarpeBaHUU, IIBETHBIE PEAKIUU OEIKOB) B COOTBETCTBUHU C MPABWJIAMHU TEXHHKH 0€30MacHOCTH
npy oOpallleHUH C BEIEeCTBAMU M JIJAOOPAaTOPHBIM 00OpYIOBaHHUEM, IPEICTABIATh PE3yJIbTaThl



XMMHYECKOTO 3KCIEpUMEHTa B (hOpME 3allUCH YpPaBHEHUH COOTBETCTBYIOLIMX PEAKLUMHA H
(bopMyHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(popMaruu, IHTepHeT u 1pyrux);

c(OPMHPOBAHHOCTE YMEHMH COOJIOAAaTh MpaBWiIa SKOJIOTMYECKH IIeJeCO00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH JEATEIBHOCTH B LENAX COXPAHEHHS CBOErO 370POBbS U
OKPY’KaIOIlleW MPUPOJHON Cpelibl, OCO3HABATH ONACHOCTb BO3JECHCTBUs HA YKUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPraHMYECKUX BEINECTB, NMOHMMAas cMbIci mnokaszarens [IJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUS HAa OPraHU3M
YEJI0BCKA,;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUIs  clenblX M cAa0oBUIAIMIMX OOyYaroIMXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiing nms 3anucu XxuMudeckux Gopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHsS Kypca «OOmas W HeopraHudeckas XUMHs
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJICTABICHUNW: O XHWMHUYECKOW COCTaBISIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTU, €€ (YHKIIMOHATIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
PEIICHHA MPAKTHYCCKUX 3adad M OKOJOTHUYCCKHU 000CHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BIIQJICHUE CHUCTEMOM XWMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATraroIIne
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYyJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIILHOCTh, CTEINEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAIIMYECKass  pemeéTKa, TUIMBI XUMHYECKUX  PEakIuii, pacTBOp, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs AUCCOLMALNS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTbH
XUMHYECKONW  peaKIMM, XHUMHYECKO€ paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoaudyeckuii 3akoH J[. WM. MenneneeBa, 3akoH
COXPAHEHHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHUS W MPEBPAILLEHUS DHEPrUU MPU XUMUUYECKHX
pEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHUS,
JeXKalmme B OCHOBE IMOHMMAaHHA TPHYUHHOCTH W CHCTEMHOCTH XWUMHYCCKUX HBJ’IGHI/IfI,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJTYyYEHUH U O€30IMaCHOM HCIOJIb30BaHUHN
BXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM IeATETHbHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHBIC MPU3HAKHU MMOHSATHI, yCTaHABIUBAThH
HNX B3aNMMOCBA3b, HCIIOJIB30BATH COOTBCTCTBYIOIIHE IMOHATHA MPHU OINMCAHHU HCOPTaHWUYCCKUX
BEIIIECTB U UX MPEBPAILICHUN;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ HCIIOJIB30BATh XUMHUYCCKYIO CHUMBOJIMKY JI1 COCTAaBJICHUSA
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEAKLUUH, CUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMadbHBIC Ha3BaHHS OTMACIBHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, TraméHas U3BeCTh, HeraméHas W3BeCTb, MUThEBas COJA, MHUPUT U

Apyrue);



c(hOpMHUPOBAHHOCTh YMEHUH ONPEAEATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
3JIEMEHTOB B COEJUHEHUSIX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJIJINYECKasl, BOJOPOAHAs) B COCAUHEHMSX, TUIl KPUCTAIIIMYECKONW PEIIETKH KOHKPETHOIO
BellecTBa (aToOMHasi, MOJICKYJSpHAs, MOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHI;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIIC)KHOCTh HEOPTaHMYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICH MHepuoauydeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX dy1eMeHToB 1—4 nepuoos [lepuonuueckoii cuctemMbl XUMHUECKUX dieMeHToB Jl. U.
MeHeneeBa, HMCHOJNB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. Y.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME XMMHUYECKHE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3IUMYHBIX KJIACCOB, IOATBEPXKIATh CYILECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU 10 Pa3IndHbIM
npu3HakaM (YHCIy W COCTaBy pEarupymrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUM COCTABIIATh YPAaBHEHUs PEAKLUMH pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHbIE YpaBHEHUS peakluii MOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIOLINE KaueCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HaBaThb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii HOCPECTBOM COCTABICHHSI AIEKTPOHHOTO OajlaHca ATUX PEaKIIuii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakluu OT
pa3iaNuHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [artense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKAIIe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOPMUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI TPOBOAWUTH BBIYMCICHUSA C HCIIOJIB30BAaHHEM MOHSITHUS
«MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B HPU XMUMHUYECKHX
peaxIusax, Macchbl BElIecTBa WM 00bEMA ra3oB M0 M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A deKxra peakiuyu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUH;



c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJB30BAHHUS XUMHUUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIUAMU 110 BBIIIOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKHUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMpEIeNIeHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklMd WOHHOTO OOMEHA, KAa4eCTBEHHBIC pEakluu Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3agau nmo temMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€30I1aCHOCTH MPH OOpAIIEHUH C BEIIECTBAMU U JIAOOPATOPHBIM 000pYyIOBAHHUEM, IPEICTABIAT
pe3yabTaThl XHMHUYECKOTO OJKCIIEPUMEHTa B (popMe 3amucl ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIO HH(OpMAIIHIO,
MOJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKaluu, WHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIIeH MPUPOJIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OnpeeNIEHHBIX BEIIECTB, TOHUMAasi cMbIci Tokaszarens [1JIK, moscHaTs Ha mpuMepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsE 00yYaroIIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBBS: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJJaX MO3HAHHA BEIIECTB U XUMHUYCCKUX SIBJ'IGHI/II\/'I;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cucTeMy 0bo3HaueHuit JI. bpaiins ans 3anvucu XxuMmuyeckux Gopmyi.



HOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
Ne KonuyectBo yacos
Tema ypoka
n/m Bcero KP IIP

1 [Tpenmer opraHu4eckoil XuMHuH, €€ BO3HUKHOBEHUE, Pa3BUTHE U 1
3HauYEHUe

5 Teopust crpoenus oprannyeckux coenuHenud A. M. bytieposa, 1
€€ OCHOBHbIE TIOJI0XKEHUS
[IpencraBnenue o knaccupuKauy OPraHMUECKUX BEIIECTB.

3 Homenknarypa (cucremaruueckasi) 1 TpUBUAJIbHBIE HA3BAaHUS 1
OpraHMYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psif 1

5 MertaH U 3TaH — IPOCTENIINE IPEACTaBUTENN aJIKAaHOB 1

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1

7 OTUIIEH U MPONUIEH — MPOCTEHIINE IPEJCTaBUTENN AJIKEHOB 1

8 [IpakTuueckast padora Ne 1. «[lomyueHue sTusIeHa U U3yYCHHE €TO 1 1
CBOICTB»

9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. Ioxyuyenue 1
CHUHTETHUYECKOT0 KaydyKa 1 Pe3HHbI

10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHUYECKUN Psi. 1
AneTuieH — npocTednii IpeACTaBUTeNb aTKUHOB

11 Brluncnenus no ypaBHEHHUIO XUMHUYECKOW PEaKIIUU

12 ApeHbl: 6eH3011 1 TOIyoJ. TOKCMYHOCTh apeHOB 1

13 ['enetnueckas CBSA3b YIiI€BOAOPOIOB, MPUHAIIEKAIIUX K 1
Pa3IUYHbBIM KJaccaM

14 [TpupoaHbIe HCTOYHUKH YTIEBOAOPOAOB: IPUPOAHBIH ra3 u 1
MOMyTHBIE HEPTAHBIE ra3bl, HEPTH U MPOAYKTHI €€ epepaboTKu

15 [TpupoaHBIe HCTOYHUKH YTIEBOJOPOIOB: MPUPOIHBIH ra3 u 1
NOIYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ nmepepaboTKu

16 KoHnTtponbHas paboTta mo pazaeny «YTriaeBoa0pOIb» 1 1

17 [IpenenbHble 0THOATOMHBIE CIIUPTHI: METAHOJ U STAHOJL. 1
Bonoponnas cBa3b

18 MHoOroaToOMHbI€ CIUPTHI: STUIICHTIUKOJIb U TIULEPUH 1

19 @DeHoII: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE 1
CBOICTBA, IPUMEHEHHUE

20 Anpreruasl: GopManbAeTHI U alleTalbIAeTua. ALIETOH 1

21 OnHOOCHOBHBIE ITpeeNIbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAs 1

U YKCyCHast




99 [IpakTudeckas padora Ne 2. «CBoicTBa pacTBOpa yKCYCHOM
KHCIIOTBD»

93 CreaprHOBas M OJICHHOBAsL KUCIIOTHI, KaK MPEICTaBUTEIH BHICIINX
KapOOHOBBIX KUCIIOT

24 Mpbua Kak coj BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe
JNIEUCTBUE

25 CrnoxHnble 3(hUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT.
Tupponus crnoxHBIX 3PUPOB

26 XKupsl: THApPONIN3, TPUMEHEHNE, OMOJIOTHYECKAs POJIb KHPOB

7 VYraeBoasl: cocTaB, kiaccudukanus. Baxueimume
Ipe/ICTAaBUTEIN: TIII0K03a, PPYKTO3a, caxapo3a

28 Kpaxmain u niemmrosnosa Kak NprpoIHbIE TIOJTHMMEPHI
KontponsHas pabota no pasaeny «Kucimopoaconepxarne

29 oprannyeckue coequHeHus»/ Beepoccuiickas mpoBepovHas
pabora

30 OO011as XapakTepUCTHKA a30TCOAEPIKALIUX OPraHUYECKUX
coenuHeHul / Beepoccuiickas mpoBepoyHas paboTa

31 AMWHBI: METHJIAMUH U aHWJIUH
AMUHOKHCIIOTHI KaK aM(pOTEpHbIE OPraHUYECKHUEe COSTUHEHMS], UX

32 6uonornyeckoe 3HaueHue. [lentuapl. benku kak npupoaHble
BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUS

33 OCHOBHBIE TIOHSTHS] XUMHH BEICOKOMOJICKYJISIPHBIX COCTMHEHUI

34 OCHOBHBIE METO/IbI CUHTE3a BHICOKOMOJIEKYISIPHBIX COEIMHEHUH.
[TmacTmaccel, kKaydyku, BOJTOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

XUMHYECKUH JIEMEHT. ATOM. DJIEKTpOHHAsA KOHDHUTypaIys
aTOMOB

IIepnonnueckuit 3akoH u Ilepuonnueckas cucteMa XMMUYECKUX

anemenTtoB JI. 1. Menpeneena, ux CBsi3b C COBPEMEHHOM TeOpUEH
CTPOCHHS aTOMOB

KoaudecTBO 4acoB

Bcero

KP

1P

3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX HJIEMEHTOB U
WX COCIMHEHMH I10 TPyNIaM U nepuojiaM. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMbBI XUMUYECKUX 3JIEMEHTOB
J.1. MenneneeBa B pa3BUTUU HAYKU

Crtpoenue BemiecTBa. XUMHUYECKAsI CBSI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJEHTHOMW CBs3U. BomopoaHast cBA3b

BaneHTHOCTD. 9J'IeKTp00TpI/II_[aTeJ'IBHOCTL. CreneHb OKHUCIICHHS.
BemectBa MOJICKYIIPHOI'O 1 HCMOJICKYJIAPHOI'O CTPOCHU L
IlousTue o AUCIICPCHBIX CUCTCMAX. HcTuHHBIC U KOJUIONIHBIC
PaCTBOPBLIL. MaccoBas 10 BEIIECTBA B pacTBOpPEC

10

Krnaccugukanys n HoMEHKJIaTypa HEOPraHUYECKUX COEAMHEHUN.
I'eneTndeckas CBSI3b HEOPraHUUYECKHUX BEIIECTB, PAa3JINYHBIX
KJIACCOB

Knaccudukanus XuMu4ecKkux peakiuii B HEOpraHu4ecKoi u
OpPraHUYECKON XUMUU. 3aKOH COXPAaHEHUS MacChl BEIIECTB;
3aKOH COXPaHEHUS U IPEBPALLECHUS SJHEPTUH IPA XUMUYECKUX
peaknusx

Ckopoctb peakiun. OOpaTuMble peakiuu. XUMHYECKOe
paBHOBecHE

[Tpaktrueckas padota Ne 1. «BnustHue pa3nuuHbix GpakTopoB Ha
CKOPOCTb XUMUUYECKON PEaKLIUM»

11

12

13

OnexTponuTHdeckas qucconnanys. [IoHsTHe 0 BOIOPOIHOM
nokazarene (PH) pactBopa. Peakuuu nonHoro ooMeHa.
['maponu3s opraHNYecKUX U HEOPraHUYECKUX BEIIECTB

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKknuu. [TousiTue 06
QJICKTPOJIMU3C PACIIIIaBOB U paCTBOPOB coJjieit

KOHTpOJ'ILHaﬂ pa60Ta o pasjgeiny ((TeOpCTI/I‘lCCKI/IC OCHOBBI
XUMHW

14

Mertaiuel, ux nosioxkenue B [lepuoanyeckoii cucreme
xuMudeckux semeHnToB J[. . MenzaeneeBa u 0COOCHHOCTH
cTpoeHus aToMoB. O01Me Gpuznueckre CBOMCTBA METAIIIIOB




CrnnaBel MeTaJIOB. DJIEKTPOXUMUYECKUH psAJl HAIPSKEHUM

15 1
METaJIJIOB

16 XHUMHYECKHE CBOMCTBA BAKHEUIITUX METAILJIOB (HATPUM, KAJIUH, 1
KaJIbIIUH, MAarHU#, ATIOMUHUN) U UX COCTUHECHUI

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCTUHECHUI

18 XHUMHUYECKHE CBOMCTBA IIMHKA, JKejIe3a U UX COCIUHCHUI 1

19 [TpakTrueckas padota Ne 2. "Pemenne skcnepuMeHTATBHBIX 1
3a7ad4 1o reme «MeTtais"
Hewmeramnsl, ux nonoxenue B [lepruoanueckoi cucreme

20 xuMudeckux semMenToB J[. . MenaeneeBa u 0coOEHHOCTH 1
CTPOCHHS aTOMOB

21 dusnyuecKkre CBOMCTBAa HEMETAILIOB. AJIOTPOIUSI HEMETAIIJIOB 1
(Ha mpuMepe KUCIopoia, cepsl, hocdopa u yrieposa)

22 XUMUYECKHE CBOMCTBA TaJIOTEHOB, CEPbl M UX COCTUHEHHI 1

23 XUMHUECKUE CBOICTBA a30Ta, pochopa 1 X COCTUHEHUI 1

24 XUMUYECKUE CBOWCTBA yriepoia, KpEMHHS U UX COSAMHEHUN 1

25 [IpumeHeHne BaXKHEUIINX HEMETAIIIOB U UX COEAMHEHUI 1
O60061eHre u cucTeMaTu3anus 3HaHul o Teme «Hemeramnsny.

26 Brruucnenus no ypaBHEHUSM XUMHUUYECKUX PEAKLIUNA U 1
TEPMOXHUMHUYECKUE PACUETHI

97 ITpakTuueckas pabota Ne 3. «PemieHne s3KCriepuMeHTaIbHBIX 1
3ama4 no teme "Hemeramist"»

28 KonTponpHas padota mo Temam «Metaiuib» u «Hemeramibn 1

29 Heoprannueckue u oprannueckue Kkucinotsl. Heopranmueckue u 1
OpraHNYEeCKUE OCHOBAHUS

30 AMoTepHbIe HeOpraHMYEeCKHe U OPTraHMYECKHUEe COSTUHEHUSI. 1
['eneTnyeckasi CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX BEILECTB

31 Ponp xumun B o6ecrieueHuH 3KOJI0TH4eCKON, SHEPTeTHYECKON 1 1
MUIIEBON O€30MaCHOCTH, PA3BUTHH MEIUITNHBI

39 [IpencraBienust 06 OOIMINX HAYYHBIX MIPHUHIIUIIAX 1
MPOMBIILIJIEHHOTO MOJYY€HUs BAXKHEUIIINX BELIECTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHATIOB 1

34 XUMUs ¥ 37J0pOBbE YEJIOBEKA

OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

TeOpCTI/I‘ICCKI/Ie OCHOBBI OpFaHquCKOﬁ XHUMHNHU

11

ChopmMupoBaHHOCTh TPEACTABICHUNH O XUMHYECKOW COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XUMHUU B TIO3HAHUU
SIBJICHUN TPUPOABI, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, ©€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOIMMOW JUIs
pelleHrs TMPAaKTHUYECKUX 3aJad M OSKOJOTHMYECKd OOOCHOBAHHOTO
OTHOIICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie

1.2

Brnanenune cucremMoil XUMHUYECKMX 3HAHUH, KOTOpash BKIJIKOYAET:
OCHOBOITOJIAraroIne MOHSTHUSA (monekymna, BAJICHTHOCTD,
3IEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKasi CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJSIPHBIA OO0BEM, YIIEpOAHBINH CKEJeT,
(GyHKIIMOHANBHAS  Tpynma,  pagudkal,  U30Mepus,  HM30MEpHI,
TOMOJIOTUYECKHM psAll, TOMOJIOTH, YIJIE€BOAOPOABI, KHUCIOPOA- H
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrneBoapl, >KMpBI, OCJIKH), MOHOMEp, MOJMMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOeHMsI opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHH, (AKTOJIOTUYECKUE
CBEICHMS O CBOWMCTBAaX, COCTaBe, TMOJIYYECHUHM U O€30MacHOM
WCIMONb30BAHUM BAXXKHEHIIMX HEOPraHMYECKUX M  OpPraHU4eCKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATEIHHOCTH YeIOBEKa

1.3

ChopmMupoBaHHOCTh YMEHHMM BBIABIATH XapaKTepHble MPHU3HAKU
MOHATUM,  yCTAaHABIMBAaTh WX  B3aMMOCBS3b,  HCIIOJIB30BATH
COOTBETCTBYIOIIIME IOHATUS IIPU ONMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPAIICHUN OPraHU4ECKUX COCIUHEHUN

14

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIH30BaTh XHUMHUYCCKYI) CHUMBOJIUKY
JUISE COCTaBIICHUS MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaméHHOW) ¢GOpMyT OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHYECKHUX PEaKIINil, U3TOTABIUBATH MOJEIH MOJIEKYJI OPraHUYEeCKUX
BEIIECTB I WITIOCTPAMA MX XUMHUYECKOTO M IPOCTPAHCTBEHHOTO
CTpOCHHS

1.5

ChopMUpOBaHHOCT ~ YMEHHMH  yCTaHABIUBAThb  NPHHAIEKHOCTD
U3YYEHHBIX OPraHMYECKHX BEIIECTB IO MX COCTaBy U CTPOCHHIO K
onpeAenéHHOMY Kiaccy (Tpymme) COoeAMHEHMH (YIriIeBOAOPOIbI,
KHCJIOPOJI M a30TCOJAEPXKALUE COEAMHEHHUS, BBICOKOMOJIEKYJISPHBIE




COCIMHEHHUs), JaBaTb WM  Ha3BaHMsA [0  CHCTEMaTHUYCCKOM
nomenkiarype (IUPAC)

1.5

1.6

CchopMupOBaHHOCTh YMEHUS ONPEAETATh BUABI XMMUYECKOH CBS3H B
OpPraHMYECKUX COSAUHEHUAX (OJUHAPHBIE U KPATHBIE)

ChopmupoBaHHOCTh  yMEHHUS NPUMEHATH: TOJOXKEHUS  TEOpUHU
CTpoeHHsI opranuyeckux BemecTB A.M. byriepoBa mis oObscHeHus
3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa W CTPOEHUS; 3aKOH
COXpaHEHHUS MACChl BEUIECTB

VYTIIeBOIOPOIBI. Kucnoponconepxkariue u a30TCOoIepIKaIIIe
OpraHUYEeCKUEe COeTUHEHMS. BbICOKOMOJIEKYIIpHbIE COSTUHEHUS

2.1

ChopMupoBaHHOCTE yMEHUW TIPUBOAWTH TPUBHAILHBIC Ha3BaHUS
OTJICIBHBIX OPTaHMYECKHX BEIISCTB (ITHJICH, TPOIWICH, AalleTUJICH,
STWJICHIJIMKOJb, TJIMIEPUH, (PeHod, (GopMalbaerua, ameraibIeruj,
MypaBbHHAs KHCJIOTA, YKCyCHAas KHCJIOTa, OJICMHOBAas KHCJIOTa,
CTeapHHOBas KHCJIOTa, TJIIOKO03a, (PYyKTO3a, Kpaxmai, IeJUTII03a,
TJTALIVH )

2.2

2.3

2.4

CdopMHpOBaHHOCTh YMEHMHM XapaKTepU30BaThb COCTaB, CTPOEHHE,
¢u3MYecKne W XHMHYECKHE CBOWCTBA THUIMYHBIX IIPEICTaBUTEIICH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIECH,
MpOMNUJIeH, aneTuieH, OyramueH-1,3, wmetunOyramuen-1,3, OGenzodn,
METaHOJ, ATAHOJ, STUJICHIJIHNKOIb, TJIMLIEPHH, (EHON, aleTaabIeTus,
MypaBbHHAS W YKCYCHasi KHCIIOTBHI, TJIOKO3a, Kpaxmall, IeJUTI0J03a,
aMUHOYKCYCHasl KUCJIOTa)

ChopMupOBaHHOCTb YMEHHS WIUTIOCTPUPOBATh T€HETUYECKYIO CBS3b
MEXIY  TUIWUYHBIMH  IPEACTABUTEISIMM  Pa3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSMH COOTBETCTBYIOLINX XUMHUYECKHX
peaxkuuii ¢ UCTI0Ib30BaHUEM CTPYKTYPHBIX (hopMyIl
ChopMupoBaHHOCTD YMEHHUS XapaKTepu30BaTh UCTOYHUKU
YTJIEBOAOPOAHOTO ChIpbs (HE(PTh, MPUPOIHBII ra3, yrojb), CHOCOOBI UX
nepepaboTKU U MPaKTHUECKOe IPUMEHEHHE MPOIYKTOB MepepaboTKH

3.1

XUMHUS U KU3Hb. PacuéTrl

CdopmupoBaHHOCTH YMEHUH BIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX
MEeToAaX Hay4HOI'O MO3HAHMSI, UCTIONb3YEMBIX B XUMUU MPHU U3yUYEHUU
BEIIECTB W XUMHUYECKUX sBJIeHUW (HAOMIOIEHHWE, W3MEpPEHHE,
IKCTICPUMEHT, MOJICIUPOBAHUE), HCIIOJIL30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHWUS Ui TPUHATHS pENIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M X TPUMEHEHHUEM

3.2

ChopMHUpPOBAaHHOCT YMEHUW COONIOAATh TIpPaBWJIA TOJIb30BAHUS
XUMUYECKOH TIOCYJ0OM W JTabOpaTOpHBIM 00OpYTOBaHHUEM, a TaKKe
npaBuiIa OOpaIIeHHsI ¢ BEIIECTBAMHA B COOTBETCTBUH C MHCTPYKIUSMHU
0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKHX OIBITOB

3.3

CdopmupoBaHHOCTH YMEHUM TUIAHUPOBATH U BBIMOJHATH XUMUYECKUN




3.4

3.5

3.6

SKCIEPUMEHT (TPEBpAICHUsI OPraHUYECKUX BEIECTB MPU HarpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHbBIEC PEAKIIUN
OpraHMYECKUX BEIIECTB, JeHAaTypalus OeJKOB NpU HarpeBaHHH,
LBETHbIE pEaKlUUU OEIKOB) B COOTBETCTBHM C IPaBUIAMHU TEXHUKH
0e30MmacHOCTH Npu OOpalleHUH C BEIIeCTBAMU U JIaOOPATOPHBIM
000py0BaHUEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opMe 3amucu  ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

ChopMupoBaHHOCTb YMEHHM NPOBOANUTH BBIUUCIECHHS 10 XUMUYECKUM
ypaBHEHMSM (Macchl, 00bEMaA, KOJUYECTBA MCXOAHOTO BEIIECTBA WM
MIPOJYKTa PEAKIUU 110 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO
13 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIMH)

CdopmupoBaHHOCTH YMEHHH KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HH(POpPMAIMIO, IMOJy4aeMyI0 M3 pPa3HbIX HCTOYHUKOB
(cpeactBa maccoBoii nH(popmanuu, cetb IHTepHET U Apyrue)

ChopmupoBaHHOCTE yMEHHI COOIONATh MPaBWJIA AKOJIOTHUECKU
1eJ1ec000pa3HOro IMOBEIEHUS B OBITY U TPYHOBOH IESATEILHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKPYXKAIOIIEH IPUPOIHOU
Cpelpl, OCO3HaBaThb OMNACHOCTb BO3JECHCTBUS HA JKUBBIE OPraHU3MBI
OINpEACIEHHBIX OPraHNYECKUX BEUIECTB, IOHMMas CMBICI MOKa3aTels
[IAK (npenenbHO JOMYCTUMOM — KOHIIEHTpAlUHM), TMOSCHATH Ha
IpuMepax crnocoObl YMEHBIIEHHUS] U TMPEIOTBPALLEHUS UX BPEIHOIO
BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

1

11

TeopeTnyeckre OCHOBBI XUMUU

Brnagenne cuctemMoil XUMHYECKMX 3HAaHUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIArar0IIne TIOHATUSA (XI/IMI/I‘IGCKI/Iﬁ JJICMCHT, aToM,
AIIEKTPOHHAsT 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIC OPOUTAIIH AaTOMOB,
WOH, MOJIEKYJa, BaJCHTHOCTh, OJJIEKTPOOTPHUIIATEIILHOCTh, CTEINEHb
OKHUCJICHHA, XUMHYCECKasaA CBA3b, MOJIb, MOJIApHass Macca, MOJ'I?IpHBIﬁ
00bEM, KpUCTAJUIMYEcKas pemérka, TUIBl XUMHYECKUX peaklui
(OKI/ICJII/ITGJ'H:HO-BOCCTaHOBI/ITCJII:HBIC, 9K30- u SHAOTCPMHYICCKHUC,
peaki MOHHOTO OOMEHa), PacTBOp, SJIEKTPOIUTHI, HEIIEKTPOJIHTEHI,
QJICKTPOJIUTHYCCKAA Jucconuanus, OKHCIIUTCIIb, BOCCTAaHOBUTCIIb,
CKOPOCTh XMMHUYECKON peakIuu, XMMHUUYECKOE PAaBHOBECUE); TEOPUHU U
3aKOHBI (TEOPHUS DIEKTPOJUTHYCCKOW auccoruaruu, lleprogmaeckuii
3akoH [[.M. MenpeneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,




CHUMBOJIMYCCKUM S3BIK XHUMHH, q)aKTOJIOFI/I‘IeCKI/Ie CBCACHUA O CBOﬁCTBaX,
CoCTaBC, IIOJYYCHHU H 0e30MacHOM MCIIOJIL30BAHUH BayKHEHIINX
HCOPraHn4e€CKux BCIICCTB B 6BITy n HpaKTquCKOﬁ JACATCIPHOCTHU
YCJIOBCKa

1.2

13

ChopMUpOBaHHOCTh yYMEHHUH BBISBIATH XapaKTEpPHBIE MPHU3HAKH U
B3aUMOCBA3b HM3YYECHHBIX IIOHATHH, INPUMEHATH COOTBETCTBYIOLIUE
MOHATHSL IPU ONUCAHMM CTPOEHUS M CBOMCTB HEOPraHMYECKHX
BELICCTB M WX IPEBPAILCHUN; BBIABIATH B3aUMOCBA3b XMMHYECKHX
3HAHUU c HOHATHAMU u IIPEICTaBICHUSAMU IpyTux
€CTECTBCHHOHAYYHBIX IIPEIMETOB

BilaneHne OCHOBHBIME METOJaMM HAy4YHOT'O II03HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUN (HaONIOJeHHE, HW3MEpEHHUe, SKCIEPHUMEHT,
MO/JICJINPOBAHHE)

14

ChopMHUpOBaHHOCTE YMEHHI ONPEICNIATh BaJCHTHOCTH M CTENCHBb
OKHUCJICHUS XUMHYECKHX DJJCMCHTOB B COCAUHCHHSX Pa3IUIHOTO
cocTraBa, BHJl XUMHUYECKOW  CBS3W  (KOBaJCHTHAs, HOHHAf,
MeTaJUIn4YeCcKasi, BOJOPOHAS) B COCTUHCHHUSX, THII KPUCTALTHYECKON
PEIIETKH KOHKPETHOI'O BellecTBa (aTOMHAas, MOJICKYJSpHasi, MOHHAs,
MeTaJUTHYecKas )

1.5

CdopmMupoBaHHOCTh YMEHUW ONpPEAENATh XapakTep Cpellbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COEAUHEHHI

1.6

CpopMHUpPOBAaHHOCT,  YMEHHSI  KJIACCH(PUIUPOBATH  XMUMHYECKHUE
peaKIu Mo Pa3TUYHBIM MPU3HAKAM (YUCITY U COCTaBYy pearupyromux
BEILIECTB, TEIUIOBOMY d(P¢EeKTy peakiuu, HU3MEHEHUIO CTereHen
OKHCJICHUSI ~ DJIEMEHTOB,  OOpaTUMOCTH  pEaKIWH,  Y4acTHUIO
KaTaJn3aTopa)

1.7

CpopMHUpPOBAaHHOCTP YMEHHMM  COCTaBJISTh ypPaBHEHHUS  peaKIuit
Pa3IUYHBIX THIIOB, TIOJHBICE W COKPAIMIEHHBIC YpaBHEHUS peaKIui
WOHHOT'O OOMEHA, YYUTHIBAs YCIOBUS, IPH KOTOPBIX 3TH PEAKIIUU UIYT
710 KOHIIA

1.8

1.9

ChopMupoBaHHOCTh YMEHHUI MPOBOJUTH PEAKLUH, MOJATBEPXKIAIOIINE
Ka4eCTBEHHBIH COCTaB  PA3JIMYHBIX HEOPTAaHWYECKHX  BEIIECTB,
pacrio3HaBaTh ONBITHBIM ITYTEM HOHBI, MPHCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB

ChopMupoBaHHOCTh YMEHHMH PACKPBIBATh CYIIHOCTb OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaxiuii MOCPEJICTBOM COCTaBJICHUS
IEKTPOHHOTO OajaHca 3TUX PeAKIUH

1.10

ChopmupoBaHHOCTh yMEHHN OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peakinu OT Pa3INdHbIX (haKTOPOB

1.11

ChopMHUpPOBAaHHOCT, yMEHUH  OOBSCHATH  XapaKTep  CMEIICHHS
XUMHAYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBHUS
(mpuamun Jle [latense)




OO01mas u HeopraHUYecKasi XUMUS

2.1

2.2

CdopMHUpOBaHHOCT, YMEHHMH pacKpbiBaTh cMbIcH [lepuoamueckoro
3aKOHa J.N. Menneneena u JIEMOHCTPUPOBATH ero
CHUCTEMATU3HUPYIOLIYIO,  OOBSICHUTEIBHYIO U  HPOTHOCTHYECKYIO
byHKIIII

CopMHUpPOBAaHHOCTh YMEHUN XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuoaos Ileproanueckoi
cucrembl xuMuueckux dnemeHToB J[.MI. MeHneneeBa, HCHOJIb3ysS
MOHATUS  «S-, P-, O-3JCKTPOHHBIC OPOUTAINY, <«IHEPIETUUYCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  HM3MCHCHHS  CBOKHCTB
XUMUYECKHUX AJIEMEHTOB M MX COEAMHEHUHN MO MepuojaM U Trpynnam
Ilepuonuueckoil cuctemMbl XuMu4yeckux snemeHToB JI.M. Menaeneena

2.3

CdopmupoBaHHOCTh YMEHUW XapaKTEepU30BaTh (OMUCHIBATH) OOIIME
XUMHUYECKHE CBOMCTBA HEOPIaHUYECKUX BEILLIECTB PA3IMYHbIX KJIACCOB,
MOATBEPKIAaTh  CYUIECTBOBAHME  TI'€HETUYECKOM  CBA3M  MEXKAY
HEOpraHMYECKMMH  BEUIECTBAMM  C  IIOMOUIbIO  ypaBHEHUH
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIMH

2.4

CdopmMupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  I[PUHAAJIEKHOCTh
HEOPraHWYECKUX BEUIECTB II0 MX COCTAaBY K ONPENEIEHHOMY KIaccy
(rpymme) coenuHEHUN (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJJIbl,
OKCH/Ibl, OCHOBaHMsI, KUCJIOTHI, aM(PpOTEpHBIE THPOKCUIBI, COIIH)

2.5

CdopmupoBaHHOCTh YMEHUN HCIOJIB30BaTh XUMUYECKYIO CHMBOJHKY
JUIL  COCTaBlieHUS (OpMyJ BEIIECTB U YpPaBHEHUM XHUMHYECKHX
peaknwmii, cucreMatrdeckyto HomeHknatypy (IUPAC) u tpuBmuanibHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKHUX BellecTB (yrapHblii ras,
YIJEKUCIBbIA Tra3, aMMMaK, TaméHash W3BeCTb, Herami€Has HU3BECTb,
MUTHEBAs COJA, TUPUT U JPYTHUE)

2.6

CdopmupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHE CBOMCTBA HEOPIaHUYECKUX BEIECTB PA3IMYHbBIX KIJIACCOB,
MOATBEPK/IAaTh  CYIIECTBOBAHME  TE€HETUYECKOM  CBA3M  MEXKAY
HEOpraHWYECKMMH  BEUIECTBAMM  C  IIOMOUIbI0  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

2.7

CopMHUpOBaHHOCTh YMEHUH TUTAHUPOBATH U BBITIOJHITH XUMHYECKHUI
IKCIIEPUMEHT (pa3lIoKeHWe TIEPOKCHIA BOJOPOJIa B TMPUCYTCTBUU
KaTaJn3aropa, OnpeelieHHe Cpeasl PaCTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCATHHOTO WHAMKATOPA, BIMSHUE pPAa3IMYHBIX (PAKTOPOB Ha
CKOpPOCTh ~XMMHYECKOH peaklMH, peakiMud HWOHHOTO oOMeHa,
KayeCTBEHHBIC PEaKLUU Ha Cyib(dar-, KapOOHAT- U XJIOPUA-aHHOHBI, Ha
KaTUOH aMMOHWUs, PCHICHUC JSKCICPHUMCHTAJIBHBIX 3aaad IO TEMaM
«MeTtaniael» U «HeMeTaHHLI») B COOTBCTCTBUU C IMPaBUJIAMU TCXHUKU
0e30macHOCTH TPU OOpalleHWH C BEIIeCTBAaMHU H J1aOOpaTOPHBIM
000pyI0BaHUEM; MIPEJCTABISATh pe3ybTaThI XUMHYECKOTO
SKCIEpUMEHTa B (OpME 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX




peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhTaTOB

2.8

2.9

ChopmupoBaHHOCTh YMEHHMI COONIOAATh TMpaBWiia IOJIb30BAHUS
XUMHUYECKOM TOCY0il U J1abopaTOopHBIM OOOpYyAOBaHUEM, a TaKkKe
MpaBmwiIa OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMU
110 BBIIIOJIHCHHUIO na60paTopHHx XUMHNYCCKUX OIIBITOB

ChopMHPOBAaHHOCT, ~ YMEHHH  XapakTepH30BaTb  XHMHYECKHE
MPOIIECCHI, JIEXKAIFEe B OCHOBE IPOMBIIUICHHOTO IOJy4eHUSI CEPHOM
KHCJIOTBI, aMMHaKa, a TaKkke C(HOPMHPOBAHHOCTH IMPEICTABICHHUNA 00
O0MmMX HAy4yHBIX MPUHLOMIAX H  OKOJOTHYECKUX IpodiieMax
XUMHAYECKOTO TIPOU3BO/ICTBA

XUMHUS U )KU3HL. PacuéTtrl

3.1

3.2

CpopMHUpPOBAHHOCTh TPEJCTABICHUN O XWMHUYECKOW COCTaBIISIONICH
€CTeCTBEHHOHAYYHOW KapTUHBI MHpaA, pPOJIM XHUMHUU B [O3HAHUU
SBJIGHUWA TPUPOAbI, B (POPMUPOBAHWU MBIIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHONH T'PaMOTHOCTH, HEOOXOAMMOM s
pelleHrs TPAaKTHUECKUX 3a/7ad U IKOJOTUYECKH OOOCHOBAHHOTO
OTHOINICHUS K CBOEMY 3/I0POBBIO U MIPUPOJIHON cpesie
CdopmupoBaHHOCTH yMEHUMI KPUTUYECKH aHaIIM3UPOBATh
XUMHUYECKYI0 HH(POpPMAIUIO, TMOTY4aeMyl H3 pPa3HbIX HCTOYHUKOB
(cpeacTBa MaccoBOM KOMMYHHKAIUH, ceTh VIHTEpHET U IpyTHe)

3.3

CpopMHUpPOBAaHHOCT, yMEHUW COOJIIOAATh TIpaBUia IKOJIOTHYECKU
1enecoo0pa3HOro MoBeNEHUs B OBITY M TPYAOBOM JESATENBHOCTH B
LENAX COXPAHEHHUs] CBOETO 3J0POBbS M OKpY’Karolled NpUpOIHON
cpenabl

3.4

Oco3HaBaTh OMAaCHOCTh BO3JICUCTBHS HAa JKUBBIE OPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, MOHMMAas cMbIca nokaszatens [IJIK, noscHsaTh
Ha TIpuUMepax CrocoObl YMEHBIIICHUS U TIPEAOTBPAIIEHUS UX BPEIHOTO
BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA

3.5

CdopMupoBaHHOCTH YMEHHI MPOBOJIUTH BBIUYHCIICHUS c
HCIIOJIb30BAHUEM TIOHSATHS «MAaccoBas JOJS BeEIIeCTBA B PacTBOPEY,
OOBEMHBIX OTHOIICHWH Ta30B NPH XUMHUYECKUX PEAKIUAX, MAaCChI
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wid 00bEMY OJHOTO M3 YYACTBYIONIUX B PEAKIMHU BEIIECTB,
TErIoBOTO 3¢ (dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, ITPEBPALLECHUS U COXPAHEHUS SJHEPTUU



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
1

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

TeopeTnueckrne OCHOBbI OPraHUYEeCKOW XUMHUU

11

1.2

1.3

[Ipenmer opraHnyeckod XHUMHUHU: €€ BO3HUKHOBEHWE, PAa3BUTHE U 3HAUEHUE B
IOJIyYEHUU HOBBIX BEUIECTB M MAaTEepHUAIOB. TeopHs CTPOEHUsS OpPraHUYECKUX
coenunennit A.M. BytnepoBa, €€ OCHOBHBIE MTOJIOKEHUS

CrtpykrypHble (OpMyibl OpraHMYEeCKHX BemlecTB. ['oMonorus, wu3oMepus.
XUMHUYECKasi CBSI3b B OPraHUYECKUX COEAUMHEHUSX — OJUHAPHBIE M KpaTHbIE
cs3u. [IpencrasieHne o KiaccuGUKAIMM OPraHUIeCKIX BEIICCTB
Homenknatrypa opraHuyecKkux COEIMHEHUHN (CHCTEeMaTHuYecKas) M TPUBUAIbHBIC
Ha3BaHUs BaXKHEUIINX NPEJICTABUTEIICH KJIACCOB OPraHUYECKHUX BEILECTB

2.1

2.2

2.3

YrneBonopobl

AJKaHBI: COCTaB ¥ CTPOSHUE, TOMOJIOTUYECKHUHA psiZl. MeTaH M 3TaH — MPOCTEUIIINE
MPEACTABUTENN AJIKAHOB: (U3MYECKHME W XUMHUYECKHE CBOMCTBA (peakiuu
3aMCIICHUA N FOpeHI/ISI), HaXO0XICHUC B HpHpOIle, nonyquHe nu HpI/IMeHeHI/IC

AJKeHBI: COCTaB U CTPOECHHE, NOMOJOTMYECKMM psAld. OTUIEH U IPONWIEH —
NpOCTEHIINE NPEACTAaBUTEIN AIKEHOB: (HU3MUECKHE U XUMHUYECKHE CBOMCTBa
(peakuu THJIPUPOBAHUS, TallOTCHUPOBAHUS, THApAaTallUM, OKHUCICHHUS U
MOJIMMEPU3ALIH), TOJIy4YeHHE U IPUMEHEHUE

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: cTpoeHue, BaxHeiue
XMMHYECKHEe CBOMCTBa (peakuusi noiauMmepusanun). IlogydeHne cMHTETHUECKOTO
Kay4yKa U pe3UHbI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psill. AUETHIIEH —
MPOCTEHIINIA TPEICTaBUTENIb AJIKHMHOB: COCTaB, CTpOeHHE, (U3HUECKue U
XUMHUYECKHE CBOWCTBA (peakluy TUAPUPOBAHNUS, TAJIOT€HUPOBAHMS, THIPATALINY,
TOpPEHMS ), IOJyUYEHUE U IPUMEHEHHE

2.5

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NYECKHE W XHUMHYECKHE CBOWCTBA
(peakuuy raJoreHMpoBaHMs U1 HUTPOBAHUS), MOTy4YeHUE U puMeHeHue. Tomyout:
COCTaB, CTpoeHue, (u3Mueckue UM XUMHYECKHE CBOWCTBAa  (peakiuu
raJIOTEHUPOBAHUS WM HUTPOBAHUSA), TOJy4EeHHE M TNpUMeHeHHe. TOKCHYHOCTh
apeHOB. ['eHeTHuYeckas CBSI3b MEXAY YIVIEBOJAOPOJIAMH, NPUHAIEKAIIUMU K
pa3IMYHbBIM KJaccaM

2.6

[IpupoHbIE HICTOYHUKH YTIIEBOAOPOIOB. [IpupoaHbIi a3 U momyTHbIE HEDTIHBIC
ra3el. Hedptp u e€ mpoucxoxaenue. CriocoOsl mepepaboTKu HePTH: MeperoHka,
KPEKUHT (TEpMUUYECKHM, KaTaTUTHYeCKui), mupoius. [IpoaykTel mepepaboTku
He(TH, X TPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBI yromb u
MPOAYKTHI €ro nepepaboTKu

Kucnopoacoaepxaiiyue OpraHndecKue COSAMHCHHS




3.1

3.2

3.3

[IpenensHbIe OAHOATOMHBIE CIUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIecKHe
U XUMHUYECKHE  CBOMCTBa  (peakUMd C  AKTUBHBIMH  METaJlJIaMH,
raJlor€HOBOJIOPOJIaMH, T'OpPEHHE), IpUMeHeHHe. BonoponaHble CBA3M MEXITy
MOJIEKYJIAMH CHUPTOB. J[eHiCTBME METAaHOJIa U 3TAHOJIa HAa OPraHU3M 4YeJIOBEKa.
MHoroaToMHbI€ CIUPTHL. DTUICHIVIMKOIb U TIIULEPHH: CTPOEHUE, (U3NYECKUE U
XMMHYECKHE CBOMCTBa (B3aMMOJICHCTBHME CO  IIEJIOYHBIMH  METaJllIaMH,
KauecTBEHHasl peakuus Ha MHOIOaTOMHbIE cIUpThI). JleiicTBUEe Ha OpraHu3M
YCJIOBCKaA. HpI/IMeHeHI/Ie TJIIMICPpHHA U OTUJIICHITIUKOJIA

@DeHol:  CTpOGHHE MOJIEKYJbl, (U3HUYEeCKHUEe U XHUMHYECKHE CBOMCTBA.
Tokcuunocts penona. [lpumenenue penomna

Anpaerunpl 1 KeToHbl. DopMaIbAeTUl, alleTaIbACTU/l: CTPOCHUE, (PU3UIECKUE U
XUMHUYECKHE CBOMCTBA (PEaKIMM OKUCICHHS] U BOCCTAHOBIJICHHUS, KaYeCTBEHHbBIC
peaxium), noy4eHue u mpuMeHeHHe

3.4

OAHOOCHOBHBIE Tpe/eabHbIE KapOOHOBBIE KUCIOTHL. MypaBbuHaAs M yKCyCHas
KHUCJIOTBI: CTPOEHHE, (PU3NUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA, 00LMe AJs
Kjlacca KHCJIOT, peakius OSTepuUKalyu), TOIyYeHHe W [pPUMEHEHHE.
CreapuHoBasi M OJEMHOBAsl KUCIOTHl KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOILEe JieiicTBHE

3.5

CnoxHbie 3(UPBl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib
KHUPOB

3.6

VYrneBoabl: cocTaB, Kilaccu(uKanus yriaeBoaoB (MOHO-, AM- U MOJIHCAXapHJIbl).
I'moko3a — mpocredmmii MoOHOcCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYIIbI,
bu3MuecKre 1 XMMUYECKUE CBOWCTBA (B3auMoeiicTBre ¢ rumpokcuaom meau(ll),
OKHUCJICHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHuUE,
OpO’KE€HHE TIJIIOKO3bl), HAaXOXKJIEHHE B MPUPOJE, NMPUMEHEHHE, OHOJIorHYecKas
poiab. dotocunTe3. DpyKTO3a KaK M30MEP INIOKO3bl. Kpaxmai u 1nemnoio3a Kak
IpUpPOAHbIE MoaUMeEpbl. CTpoeHHE KpaxMmana M Leunosio3bl. Pusznueckue u
XMMHYECKHEe CBOMCTBA Kpaxmaia (THIpoJin3, KaUeCTBEHHAs PEaKIIUs C HO/I0M)

A3oTcoiepikaliie opraHn4eckie CoeIMHEeHNs

4.1

4.2

AMUHOKHCIIOTHI Kak amQOTepHbIe OpraHuuYecKkue coequHeHus. Dusnueckue u
XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha TpuUMepe TIIHIuHa). buomormdyeckoe
3HAYCHHE aMHUHOKHUCIIOT. [lenTu st

benkn kak nOpUpPOIHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB:
THJIPOJIN3, ACHATYpallks, KAUeCTBEHHbIE PeaKkIMK Ha OeNKH

BricokoMonekysipHble COSMHEHUS

5.1

OcHOBHbIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3AIINH, CPEIHSSI MOJIEKYIIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYNISPHBIX COECIUHEHUN —
MOJINMEPHU3aIUS U TOJTUKOHICHC AT

5.2

3KCH€pI/IMCHTaJIBHBIe MCTOAbl HM3YUCHUSA BCHICCTB W HUX HpeBpameHHﬁ:




O3HAKOMJIEHHE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
KayuykoB. [lomyuyeHue CHHTETHYEeCKOro KaydyKa U pPe3uHBI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

11

1.2

1.3

1.4

TeopeTnyeckre OCHOBbI XUMUU

XHUMHYECKUH 3JIeMEHT. AToM. SIapo aToma, M30TOMbl. DJICKTPOHHAS 00OJIOYKa.
DHepreTUYeckre ypoBHHU, MOAYPOBHH. ATOMHBIC OpOUTANH, S-, P-, d-3JIEMECHTHI.
OCOOEHHOCTH pacIpeieieHus] JIEKTPOHOB 110 OpOHTAISIM B aTOMax 3JIEMEHTOB
MIEPBBIX YETHIPEX MEPHOJIOB. DIICKTPOHHAS KOH(UTYpAIIHsI aTOMOB

Ilepuonuueckuii 3akoH u [lepuoguueckast cucteMa XuMHYECKUX 31eMeHToB ..
MenpeneeBa. CBs3b NEPUOAMYECKOrO0 3akoHa W Ilepuoguyeckoil CHCTEMBI
xuMuyeckux vieMeHToB (.M. MenzaeneeBa ¢ COBpEMEHHON TEOpPHEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMH TPOCTBIX W CJIOXHBIX BEIICCTB IO TpyIIaM W IEepPHOJaM.
3HavYeHHUE MEPUOJUICCKOTO 3aKOHA B Pa3BUTHUU HAYKU

Crpoenue BemecTBa. XUMHUYECKas CBsI3b. BHABI XUMHUYECKOHW CBSI3U
(koBajieHTHAs HEMOJISIpHAsE W TOJspHas, HWOHHAs, MeTauindeckas). oHbr:
KaTHOHBI U aHUOHBI. MeXxaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKOU CBSI3H
(oOMeHHBIN U TOHOPHO-aKLIENTOPHBIN). BogopoaHast cBs3b

BanenTHOCTS. QHGKTpOOTpI/II_IaTeJILHOCTL. CreleHb OKUCICHUS

1.5

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THUIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BEUIECTB OT TUNA KpUCTauIM4eckod pem€rku. IloHsatne o auMcnepcHbIX
cucreMax. VICTUHHBIE M KOJUIOMJAHBIE pacTBOpbl. MaccoBasi J0Jsl BELECTBA B
pacTtBope

1.6

Krnaccudukanus Heoprannueckux coequHeHnit. HomeHknatypa HeopraHmueckux
BELICCTB

1.7

1.8

Xumunyeckass  peaknus.  Krnaccudukamuss ~— XMMHUECKHX — peaknuil B
HEOPraHWYECKOM M OPraHWYeCKOM XMMHHU. 3aKOH COXPAHEHHUS MacChl BEIECTB,
3aKOH COXPaHEHUs U NPEBPALLECHNS SHEPT U IIPU XUMUYECKHUX PEaKIUAX

CKOpOCTb peakiuu, €€ 3aBUCUMOCTb OT pa3IMYHbIX (JaKTOPOB

1.9

OOpatumble peakuuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIONIME Ha
COCTOsIHME XUMHUeckoro pasHosecus. [Ipuanun Jle [larense

1.10

Onekrponutuyeckas aucconuanus. CuibHbIE M cia0bie 3MeKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCNasA, HEUTpaibHas, 1IeI0ouHast. Peakiuy HOHHOTO
oOMeHa

1.11

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pcaknuuu

Heoprannueckas xumust




2.1

Hewmeramnsl. Tlonoxenne nemeramioB B Ilepuogudeckoil cucreMe XMMHUYECKUX
anemenToB JI.MI. MenzaeneeBa 1 OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE
CBOMCTBa HEMETAJJIOB. AJUTOTPOIHS HEMETALIOB (Ha IPUMEPE KHUCIOPOaa, CEPHI,

dbocdopa u yriepona)

2.2

XUMHUYECKHUE CBOWCTBA Ba)XXHEUIIMX HEMETAUIOB (TaJlor€HOB, CEpPbI, a30Ta,
dbochopa, yrmepoga M KpeMHHUS) M UX  COCAMHCHUH  (OKCHIOB,
KHCJIOPOJICOACPIKAIIIMX ~ KUCJIOT, BOJOPOJHBIX coeauHeHuid). I[lpumeHenue
Ba)KHEHIIIMX HEMETAIJIOB U MX COCIUHEHMI

2.3

Meramnsl. Ilonoxenune meramwioB B Ilepuogudeckoll cucTteMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHMSI 3JIEKTPOHHBIX 000JI0UEK
aToMoB MeTaiuioB. O6uue ¢usnueckue cBoicTBa MeTaiuioB. CIIIaBbl METANJIOB.
DNEeKTPOXUMHUUYECKHH Psiji HANpsHKEHUH METaJlJIoB

2.4

2.5

XUMHYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, KaIHi, KaJbIUH,
MarHui, aJlOMUHUH, IIUHK, XpOM, KeJe30, MeIb) U WX coeauHeHuid. OOmme
CHIOCOOBI TOTYYSHHS META/LUIOB. [[puMeHeHre METaJUIOB B OBITY U TEXHHUKE
['enernyeckas CBsA3b HEOPraHWYECKUX BEILECTB, MPUHAJICKAIIUX K PA3TUIHBIM
Kjaccam

XUMHUS U )KU3Hb

3.1

3.2

3.3

Ponp xumMum B oOeCre4eHUH HSKOJOTUYECKOW, JSHEPTeTHUYECKON W THIIEBOU
0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IOHATHE O HAay4YHBIX METO/JAaX IMO3HAHUS
BEIIECTB U XUMHUYECKHX PEAKIUI

IIpencraBnenus o0 OOIIMX HAyYHBIX MPHUHLUIAX MPOMBIIUIEHHOTO MOJY4YEHUs
BAOXHEHIINX BelIECTB. YEIOBEK B MUPE BEUIECTB U MAaTEPUAJIOB: Ba)KHEHUIINE
CTPOMTENbHbIE MaTepualbl, KOHCTPYKLIMOHHbIE MaTepuajbl, KpacKH, CTEKJIO,
KepaMHuKa, MaTepuaybl JJs SJEeKTPOHUMKHM, HAaHOMAaTepHasbl, OPraHUYECKUE U
MUHEpaJIbHbIE y100peHus

XuMus W 300pOBbE UEJIOBEKA: IpaBuja MCIOIb30BaHUS JIEKAPCTBEHHBIX

MpernapaToB, MpaBuiia 6€30MaCHOTO UCTIOIB30BAHUS TIPETapaToB OBITOBOM XUMUH
B TIOBCETHEBHOM JKN3HU




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

» Xumus, 10 kmace/ T'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A., AKIIMOHEpHOE
obmectBo «M3natenscTBO «lIpocBemnieHue»

» Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos A.A., Jlynun
B.B.; nox penakmueii Jlynnna B.B., O01mecTBo ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe oo61mectBo «M3marenscTtBo «IIpocBemenue»

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A., AKunoHepHOe
obmectBo «M3natenscTBO «lIpocBemnieHue»

» Xumus, 11 xnace/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlyaun B.B.; moxq
penakuueit Jlyauna B.B., OGmiecTBO ¢ orpaHi4eHHON OTBETCTBEHHOCTHIO «[PODA»;
AxnunonepHoe obmectBo «M3narenscTBo «IIpocBemenue»
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