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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuennuu npenojaBaHus yd4eOHOIo Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (Pacmopshkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» a1 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIIENTYalbHbIE MOJ0XKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM 4YacThl0 UX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OTHU ILIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHUS MHUPOBO33PEHUS M OOIIEH KYJIbTYpHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
o0uiero oOpazoBaHusi CpeACTBaMHM yuyeOHOro mpeaMmera «XUMHs», COAEpKaHUE U MOCTPOCHUE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XHMHUU C Y4E€TOM crneuu(UKH HAyKd XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
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
(dopMHpOBaHUE PAIMOHAILHOIO HAYYHOTO MBIIUIECHHS, B CO3JaHUE LIETOCTHOTO MPEeACTaBICHUS
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 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbi0 MHPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelIeHHe INI00aNbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTHS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOIMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10—11 kinaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHU3Hb COLUYMA,
IPOAOJKEHHU 00pa30BaHus B Pa3IMYHbIX 00IACTIX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

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



SBJISIIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAHUI 110 HEOPraHMYECKOH XUMHUU (C BKIIIOUEHUEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa O0ecCIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumus» U «O01mas 1 HeopraHuuecKkas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XMMHH 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 BEIIECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB 1O
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akToJIOrMYECKUE CBEACHMS O BEUIECTBAX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 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
jpononHsercda B Kypcax 10 m 11 KiaccoB dieMEHTaMHM COAEpPKaHUSA, HMEIOIHUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JIACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJMHEHUs 3HAHUM, peleHus
MHTEJJIEKTYAJIbHBIX U 3KCIIEPUMEHTAIBHBIX HCCIIEI0BAaTENbCKUX 3a1ad. B 1enom conepkaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHM4ecKOro Mupa, oOyCIIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOiieM, a Takxke MmpodiieM cOepeskeHus
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHust 3amad  BOCHHUTAHUS, DPAa3BUTHUS M COLMAIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (OpMHUPOBAHHE YHMBEPCAIbHBIX Y4YEOHBIX NEHCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs PoOeM, IOUCKa, aHaInu3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENbCKOM 1€ATEIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMHUHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJIed HM3Yy4eHHs MpeaMeTa HalpaBiICHUEM IE€PBOCTENEHHON 3HAYUMOCTH
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJIeH N3YUEHUS IIPEIMETA SIBJISICTCS BIIOJHE OIPABIAHHBIM.

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

e (¢dopMUpOBaHHE CHCTEMbl XHMHUYECKUX 3HAHMHA Kak BaKHEWIIEH cocTaBistoLIeit
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KIIIOUEBBIC MOHSTHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (¢dopMUpOBaHHE U PA3BUTHE MPEJCTABICHUI O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHUW W CIOCOOOB JICATEIHHOCTH, CBS3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTEepUCTUKA LIeJe U 3a/71a4 U3ydeHus MpeaMera B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMHU ITPHUOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOydeHwus,
OpUEHTHUPOBAHHOM Ha TOATOTOBKY BBIMYCKHHMKA 0OIIe00pa3oBaTeIbHOM  OpraHHU3allvH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU W MPUMEHEHUS WX B peaTbHOW XU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBs3uM Cc oTUM TpU U3YYEHHH TMpeaMeTa «XUMHUS» JOMUHHUpYIOIIee 3HaueHHe
MpUOOpETAIOT TaKKE IENIN 1 3a/1a4H, KaK:

aganTanus  OOydJalroImuXCcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OyYaroImIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKa, aHaliW3a W 00paboTku WHPOpPMAIUU, HEOOXOJUMBIX IS MPHOOPETEHHUs OMbITa
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 CPELY;

pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, HHTEIJICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbBIE MH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHO! U HAyYHO-TIOMYIIpHOU WH(DOPMALIUYA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU U MTPOBEICHUU XUMUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHUSI, OCO3HAHUS HEOOXOJUMOCTH OEpEKHOTO OTHOUIEHUSI K TMPUPOJIE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebHOoM mnaHe cpemHero odmiero odpa3zoBaHus mpeaMeT «XuMHs» 0a30BOr0 YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «EcTeCTBEeHHO-HAYUHbBIE TTPEIMETHI».

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus cTpoeHus opranndeckux coeaquuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBnenne o  kiaccupuKalud  OpraHMYecKHX  BemecTB.  HomeHkiatypa
OpraHMYECKUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIINX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3liaMu OpraHUYeCKUX BEIIECTB M MaTepuajaMd Ha UX OCHOBE, MOJICIMPOBAHUE MOJEKYII
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuu 3aMelleHus |
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
NpPEJCTaBUTENIN AaJKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOICTBa (peakuuu TUIAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpH3allun ), OJTydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTrO KayuyKa U Pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
HPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUUECKUE CBOMCTBA
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyd€HHE M TpUMEHeHHue. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHupoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOAOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTaeBOAOpOAOB. [IpupoHbIii ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUUECKH, KaTaTUTHYECKUN), nupoau3. [IpoaykTel nepepaboTku He(dTH, UX MPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepadboTKu.

OKCHEpUMEHTAJILHBIE METOJIbI M3YYEHHUs BEIIECTB U UX MPEBpAILEHUI: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Koyuiekinu «HedTb» 1 «YTonby», MOAETUpOBaHNE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIy4EHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciaopoacoaep:xaime oprann4ecKkue coeMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTHUBHBIMU METaJJlaMH, I'aJJOT€HOBOJOPOJAaMHU, FOPEHHE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEHUCTBUE CO ILIEIOYHBIMU METaJlJIaMH, KAUECTBEHHAs peaKklus Ha
MHOTOaTOMHBIE CHUpPTHI). JlelicTBMEe Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STUJICHIJIUKOJIS.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenune genomna.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaU€CTBEHHbBIC PEaKIUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NeiiCTBHE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
MPOCTEUIINKA MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJEKYNbI, (U3UYECKHE U XHUMHUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunre3. Ppykro3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYEeCTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJAYKTA PEAaKIMHU 1O H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3oTcozeprkanie OpraHn4ecKie COCINHEHNUS.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHUHOKUCIOT (Ha NpuUMepe TIJHIMHA). buojorumueckoe 3HaueHUE
amMuHOKHUCIOT. [Tentuasl.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKclepUMEHTaIbHbIE METOJbl M3YYEHHUS BELIECTB M MX IpeBpallleHUil: HaOnroneHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUU, CpelHsAs MoJeKylsipHas Mmacca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTAbHBIE METO/Ibl M3YYCHHUSI BEUIECTB M WX IPEBPALICHUNA: 03HAKOMIICHHUE C
0o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4YKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AETIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, IHEpIus, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
WX U3MEPEHUsI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (OEIKH, YIriIeBOIbl, )KUPbI, (DEPMEHTHI).

['eorpadus: MuHepasbl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKApCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAITbl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesie/ieHus] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XuUMHUYeCKHUX 3yeMeHToB [ .
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
aneMeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHUEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHMHUECKass CBs3b. BHIbI XUMUYECKON CBS3U (KOBaJCHTHAas
HEMOoJISIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DneKTpoOoTpULATENIbHOCTD. CTeNeHb OKUCIEHNs. VIOHBI: KAaTHOHBI M AHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOphl. MaccoBas 101
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJ1accam.

Xumnueckas peakuus. Kimaccupukanuss XUMHUYECKHUX pEaKIUid B HEOPraHMYECKOW U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSIHUE XUMHYECKOI'O PaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YyUYEHHUs BEIIECTB M UX MPEBPALLECHUN: JEMOHCTPALIMS
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAeHHEe M ONHCAaHWE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHWE IEPOKCHAa BOAOPOJAa B MPUCYTCTBUM KaTalu3aTopa,
OIPECIIEHUE CPENBl PACTBOPOB BEIIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKLUU
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

Pac4€rbl 0 ypaBHEHUSM XMMHUYECKHUX PEAKIHl, B TOM YHCJIE TEPMOXUMHUYECKHE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hewmerannsl. Ilonoxxkenue HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anemeHToB Jl. M. MenneneeBa u OCOOEGHHOCTH CTpoeHHMsT aToMoB. (Du3nyeckue CBOICTBa
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsbl, pochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsIIi HANPSIKEHUH
METAJIJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEHUIIMX METAIOB (HATpPUH, KaJWid, KaJbIlMHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O611me cocoObl moTyyeHHst MeTayuIoB. [IpuMeHeHne MeTalljIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl M3y4YEHHMsS BELIECTB M MX IPEBpAlllEHUN: H3Yy4YEHHE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOPAaTOPHBIX  OINBITOB
(B3auMojielicTBUE THUAPOKCHIA aJOMUHUS C PACTBOPAaMM KHUCJIOT U ILEJIOYEH, KauyeCTBEHHbIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET IIPHUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuHuii.

[IpencraBiaenus o006 OOmMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJYYEHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHaJibl, OPraHMUECKUE U MUHEpaJIbHbIE Y00pEHUs.

XyUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3eH IpU M3YyYEHUU OOILEH U HEOPraHMYECKOM XMMHHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHATHSA: Hay4HbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PalMOaKTUBHOCTb, MOJIEKYNA, SHEPreTHUECKUI ypOBEHb, BELIECTBO, TEJNO, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMbIE, TOILUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAITYpPTUsd,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
IIPOMBINIIEHHOCTh, (apMaleBTH4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKLMOHHBIX MaTE€pPHANIOB, 3JIEKTPOHHAs NPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yJlbTaTaM OCBOCHHUS OOyYarOIIMMHUCS
IporpaMM CpPeAHEro oOIiero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOorpaMM CpeaHero o0Iero 00pa3oBaHusl SBIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro oO0mero oOpa3oBaHHS
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE OO0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAMOOTIPE/ICICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULMNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaromMXCsi PYKOBOJICTBOBATbCS B CBOCH AEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIAHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIUHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXXJIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIJICHUS
JUYHOCTH 00YYaIOLINXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCThH
OTBITa TIO3HABATENHHONM M TPAKTHYECKOW MAEATENHbHOCTH OOYYAIOMIMXCS 110 pealn3anuu
NPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATENILHOCTH MPH CO3JIaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
IpY aHaJN3€ Pa3IMYHBIX BUJOB YU4EOHOH e TeNbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yNbTaT JUIMTEIbHBIX HaOJIIOJCHUl,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEIEHUE M IMOCTYINKH CBOMX TOBApUIICH C MO3MUIIMIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBbIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0O€30IacHOI0
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE€ B pELIEHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHUs TPEIMETHBIX 3HAHUH M0 XUMHUU;

YBa)XEHHUS K TPYY, JIOASIM TpyJla U pe3yibTaTaM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpUM OOpa3oBaHMs,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpEOHOCTEN 00I1ECTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATBHOM CPEIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHMSI MPOTHO3UPOBATh HEOJIArONpUSATHBIE SKOJIOTHMUECKHUE IMOCIEIACTBUS MpeanpUHUMAaEMbIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIBTYpHI, ONbBITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN U COLIMAJIbHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeuM(UKN XUMHHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH WU
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTUYecKoil, MNUIIEeBOM U HSKOJIOTMYECKOM Oe30IacHOCTH, B Pa3BUTHM MEIUIIMHBI,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh M0JIy4yaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ie7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUS JJIS PELIeHUs ITpodieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMUU B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsI, SIBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecneunBaromue (GopMupoBaHUE (PYHKIMOHATHHOH TPaAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBIE JACWCTBHUS B IIO3HABATEIHHOW U
COILIMATILHOM TTPaKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)kalOT OBJAJACHHE YHUBEPCAIBHBIMH y4E€OHBIMU
MMO3HABATEIbHBIMA, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMH JICUCTBUSMU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSTENIbHO (OPMYJIHPOBAaTh W aKTyallM3UPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHLIMU LCIIAMU;



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKM TOHATHH W yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUS, UCIOIb3YeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIEINU, TPE0OPa30BBIBATH MOAETIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHYecKass (GopMynna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAaHUSA, MHCIOJIb30BaTh IOCTaBIECHHBbIE U
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBaTh YMEHMs HAOJIOJAaTh 32 XOJOM IIpOIecca, CaMOCTOSTENbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIeOBATENIbCKOM M MPOEKTHOM JesTeIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLuu (HAyYHO-TIOMYJIsIpHas
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO pPA3TUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OIICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTH;

dbopMynupoBaTh 3ampoChl M TNPUMEHATh pa3IMYHBIE METOABI NPU TOUCKE M OTOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBbHYIO (OpPMY IpeACcTaBIeHUS UH(OPMAIMH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B KadyeCTBE CpEACTBA TpU paboTe € XUMHUYECKOH
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKA3bIBaTh HJIE€H, (POPMYIHUPOBATH CBOU MPENJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCICAOBAHHIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh M OCYIIECTBIATH CBOIO ITO3HABATENBbHYIO JAESTEIbHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(PEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ Y4ETOM IMOJIyuYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA MPAKTHYCCKUX 3alad H OKOJOIMYCCKU 000OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHYECKMX 3HAHUH, KOTOpAas BKJIOYAET: OCHOBOIIOJATaOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINe COSAUHEHUSI, MOHOMEp, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHU, JICKAINIME B OCHOBEC ITOHUMAHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU M 0€30MaCHOM UCTIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESTEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapaKTCPHBIC MPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN) (HOpMYIl OpraHMYECKUX BEIIECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U IPOCTPAHCTBCHHOTO CTPOCHUS

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAIICKHOCTh U3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIacCy/Tpynine CoeIuHeHUI
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBONUTH TPUBHAJbHBIC HA3BAaHHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPUH, (eHo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaTh COCTaB, CTPOEHHUE, (HU3IUYECKUE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENCH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUIEPUH, (EHOJ, aleTalbICeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCJIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMHU yYPaBHEHHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCIECHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHH BJIaZIeTh CUCTEMOM 3HaHUH 00 OCHOBHBIX METOJAaX HAayYHOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JUUTsI IPUHATHUS PEIICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBIITOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHHIC PEAKIIMH OEITKOB) B COOTBETCTBHU C MPAaBWIIAMH TEXHUKH 0E30MaCHOCTH
npu oOpallleH!H C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(GbopMyITHpPOBaThH BHIBOJIBI HA OCHOBE ATHX PE3YJbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmarun, UHTepHeT U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/EHNUA B OBITY M TPYAOBOHM [EATENbHOCTH B LENSIX COXPAHEHHUS CBOETO 3[0POBBS U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OTpeNeNIEHHBIX OPraHUYeCKUX BEIIeCTB, MOHMMAs cMbica mnokasatens [1JK, moscHsATh Ha
IpUMeEpax CIocoObl YMEHBIICHUSI U MPEAOTBPAIICHUS UX BPEIHOTO BO3/ACHCTBHS HAa OPraHU3M
YeJI0BeKa;



JUIsi 0Oy4aroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbSI: YMEHHE NPUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOyYaroIIMXCS: YMEHHE HCIONIb30BaTh peibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmerHble pe3ynbTaThl OCBOCHMsI Kypca «OOmias M HEOpraHW4ecKas XUMMsD»
OTpaXkaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAayyHOW KapTHUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBICHUW NOPUPOIBI, B (POPMUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOM s
pelIeHusT NPaKTUYEeCKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUW, KOTOpass BKJIKOYACT: OCHOBOIOJArarolIue
HOHSTHUS (XMMHYECKHUIT 3JIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCJIGHHS, XUMHYecKas CBs3b (KOBaJIEGHTHAas, WOHHAs, MeETa/NIMYecKasi, BOJOPOIHAsA),
KpUCTAJZIMYECKAss ~ PElETKA, TUIBI XMMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOJIMTUYECKAs JUCCOLMALMA, OKUCIIHUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOH  peakIuH, XHMHUYECKOe pPAaBHOBECHE); TEOPUM U 3aKOHBI  (TeopHs
ANEKTPOJIUTUYECKON JHccouranuu, nepuoauyeckui 3akon J[. WM. MenngeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS] SHEPTUU NPU XUMHUYECKHUX
peaKMax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JEeKallue B OCHOBE ITOHMMAaHMsS NPUYUHHOCTH U CHCTEMHOCTH XUMHYECKUX SBJICHMH,
(dakTosornyecKrue CBEJEHUS O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BaXHEHMIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEIIOBEKA;

c(OPMHPOBAHHOCTbh YMEHUI BBIABIATH XapaKTepHbIE MPU3HAKU MOHATUMN, YCTaHABINBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUU HEOPraHMUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJISI COCTABIICHUS
dopMyn BeIIeCTB M ypaBHEHUH XUMHUYECKHUX PEAKIMH, CHCTEMAaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBMainbHBIC Ha3BaHHSA OTICIBHBIX HEOPraHWYECKHX BEUIECTB (yrapHbId Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpEAeNATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUIX PA3JIMYHOTO COCTABa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH NMPUHAAJIECKHOCTh HEOPraHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJlacCy/TpyIe COeAMHEHUH (IPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THAPOKCHUIBL, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pAacKpbIBaTh CMBICT Hepuoauveckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHI  XapakTepu3oBaTh dJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKMMM BEIECTBAMM C IIOMOILBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PUUMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3IndHbIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YIaCTHUIO KaTallu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHelHero Bo3aencTBus (mpunnun Jle [latensbe);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4yHBIX NPUHILMIAX M 3KOJOTHYECKHX IMPOoOJIeMax XMMHYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaxkusx, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
WK 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIHH BEIIECTB, TEIUIOBOro 3(PQeKkTa peakluu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBAaHHEM, a TAK)KE MpaBHia 0OPAIIECHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklud HMOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMS, PEIICHUE YKCIIEPUMEHTATBHBIX
3amau o TtemMaM «Mertamnel» U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ybTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE THX PE3yJIbTAaTOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM JEATEIBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarollle NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MPEAOTBPALIEHUS UX BPEAHOIO BO3ACHCTBUS HA OPTaHU3M UYEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CJICTIBIX ¥ CJIA0OBHAAIIMX OOYYaIOIUXCS: YMEHHE WCIIOIh30BaTh pelibeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uugpoBbie
Ne i/ P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
IT 7 .T
penMeT OpraHnYecKol XUMUHU eoPm[ hito://school-
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3 l -
collection.edu.ru/
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [penenbHbIE YIIEBOAOPOIbI — ATKAHBI 2 http://college.ru/himiya/
2.2 Henpezenbitbie yr1eBOIOPOAEL: ATKEHEL, 6 1 http://www.chemnet.ru/
QJIKaTUCHBI, aJTKIHBI
2.3 ApomMaTHyecKkue yrieBoaopOoIbl 2 http://www.chemnet.ru/
24 [TpupogHBIE HCTOYHHUKH YTIEBOJIOPOIOB U 3 1 http://him-school.ru/
ux nepepadoTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepaaimue opranndeckue coeTHHeHust
3.1 Crnuptel. @enon 3 http://him-school.ru/
A . Kap6 . .
3.2 JIHICTHIEL. RAPOOHOBHE KHCIOTEL 7 1 http://him-school.ru/
Crnosxubie 3¢upsl
3.3 VYrieBoasl 3 1 http://him-school.ru/
Hroro 1o pasneny 13



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://college.ru/himiya/
http://www.chemnet.ru/
http://www.chemnet.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/

Paznen 4. A30Tc0uepmamne OpraHn4eCKuc COCINHCHU A

4.1 AMuHBI. AMUHOKUCITOTBI. Bemkn 3 http://him-school.ru/
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

51 ‘ [Tnactmaccer. Kayuyku. Bonokna 2 http://him-school.ru/
Wroro no pazueny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



http://him-school.ru/
http://him-school.ru/

11 KJIACC

KounyecTBO 4yacoB JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabnbie IIpakruueckue p
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB 1. I. Meneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Mertanbl
2.2 Hemeramibl 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoTshI padoThbI
pecypcsbl

1 [IpenMeTt opraHuyecKkoil XuMuu, e€ 1 htto://him-school.ru/
BO3HHKHOBCHHE, PA3BUTHE U 3HAUCHHUE 04.09.2023
Teopust cTpoeHUs OPraHUuYECKUX

2 i A. M. b & 1 http://him-school.ru/
COEIMHEHUN yTIEpoBa, €€ 11.09.2023 p
OCHOBHBIE MTOJIOKECHHUS
[IpencraBnenue o knaccudukanum
OpraHMYECKUX BEILECTB.

3 H 1 http://him-school.ru/

OMEHKJIaTypa (cucTeMaTuyeckas) u 18.09.2023 p
TPUBUAIBHBIC HA3BAHUS
OpPraHMYECKHX BEILECTB
AJKaHBI: COCTaB U CTPOCHUE .

4 ’ 1 http://him-school.ru/
TOMOJIOTHUECKUH psifg 25.09.2023 D
MeraH 1 3TaH — IpOCTEUIINE .

5 1 http://chemistry.narod.ru/
MIPEICTABUTENH AJIKAHOB 02.10.2023 P y
AJIKEHBI: COCTaB U CTPOCHUE .

6 ’ 1 http://chemistry.narod.ru/
cBoficTra 09.10.2023 P Y
OTWIIEH U MPONMIIEH — MPOCTEMIINE .

7 1 http://chemistry.narod.ru/
MPEJICTAaBUTENN ATKEHOB 16.10.2023 D Y
[IpakTuueckas padora Ne 1.

8 «Ilony4yeHue 3TuIEHA U U3YUYEHUE €TO 1 1 93.10.2023

CBOUCTBY»



http://him-school.ru/
http://him-school.ru/
http://him-school.ru/
http://him-school.ru/
http://chemistry.narod.ru/
http://chemistry.narod.ru/
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Brprunciienus no ypaBHEHHUIO
XUMUYECKON peaKuuu

13.11.2023

http://experiment.edu.ru/

10

AJIKUHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUU PSI.
AnetuieH — npocreimuni
MIPEICTABUTENb AIKUHOB

20.11.2023

http://chemistry.narod.ru/

11

12

ApeHbl: O€H30J1 ¥ TOITYOIL.
TOKCUYHOCTH apEHOB

I'eneTnyeckas cBs3b YrieBoaoponos,

IMPpHUHAJICKAIIUX K pa3JIMYHbIM
Kj1accaM

27.11.2023

04.12.2023

http://chemistry.narod.ru/

http://experiment.edu.ru/

13

[IpupoHbIE HCTOYHHUKHU
YIIIEBOIOPOAOB: MIPUPOIHBIN ra3 u
MOMyTHbIE HEPTSAHBIE ra3bl, HEYTh U
MPOIYKTHI €€ repepadoTKu

11.12.2023

http://him-school.ru/

14

[IpupoHbIE HCTOYHHUKHU
YTJIEBOAOPOAOB: MIPUPOAHBIN a3 u
HOIMyTHBIE HEPTSHbIE ra3bl, HEPTH U
HPOAYKTHI €€ epepaboTKH

18.12.2023

http://chemistry.narod.ru/

15

16

17

KontponbHas padoTa mo pazaeny
«YTIeBOIOPOABD)

[IpenenbHBIE OTHOATOMHBIEC CTUPTHI:
METaHOJ U 3TaHoJ. BomopoaHas cBs3b

MHoroaToMHEIE CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLHCPHUH

25.12.2023

15.01.2024

22.01.2024

http://him-school.ru/

http://him-school.ru/

18

DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyeckne 1 XuMHUYeCcKHe CBONCTBA,
NIpUMEHEHNE

29.01.2024

http://experiment.edu.ru/
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19

Ankanuensl. byraauen-1,3 u
MetunoyraaueH-1,3. [lonydenue
CUHTETHUYECKOT0 KayuyKa ¥ pe3HHbI

05.02.2024

20

21

22

Anpaeruapl: GopMaIbaeTHI U
aneraibAerui. AueToH
OaHOOCHOBHBIE MpeebHbIC
KapOOHOBBIE KUCIIOThHI: MypaBbUHAS U
YKCYCHast

[TpakTuueckas paborta No 2.

«CBoiicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

12.02.2024

19.02.2024

26.02.2024

http://him-school.ru/

http://experiment.edu.ru/

23

CreapuHOBas U OJICMHOBAsT KUCIIOTHI,
KaK MPEJICTABUTEIIH BBICIITHX
KapOOHOBBIX KUCIIOT

04.03.2024

http://him-school.ru/

24

CrnoxHbIe 3(DUPBI KaK MPOU3BOTHBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(UpPOB

11.03.2024

http://experiment.edu.ru/

25

26

MBpia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiicTBIE

Kupsbl: runponus, npuMeHEeHHe,
Ouoyoruveckasi poib KHUPOB

18.03.2024

01.04.2024

27

VYrieBosibl: cocTaB, KiacCUpUKAIHSI.
Baxueiimme npeacraBuTeNu:
TII0K03a, PPyKTO3a, caxaposa

08.04.2024

http://him-school.ru/

28

29

Kpaxman u nemnronos3a kak
MPUPOJHBIE ITOJIUMEPDI
KonTtponbHast pabota no pazaeny
«Kucnopoaconepxamue

15.04.2024

22.04.2024

http://experiment.edu.ru/



http://him-school.ru/
http://experiment.edu.ru/
http://him-school.ru/
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OpTraHU4Y€CKUC COCIUHCHU )

30 AMUHBI: METUJIAMUH U AaHUJIUH 1 97 04.2024 http://experiment.edu.ru/
AMHHOKHCIIOTHI KaK aM(pOTEepHBIC

31 OpraHu4ecKHe COCAUHEHHS, UX 1 06.05.2024 http://experiment.edu.ru/
ouosornueckoe 3Hadenue. [lentuasl
O .

32 CHOBHBIC HOTGITIA XHMHIH . 1 http://experiment.edu.ru/
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 13.05.2024
benku kak npupoaHbIe .

33 1 http://experiment.edu.ru/
BBICOKOMOJICKYJISIPHBIE COSTUHEHUS 20.05.2024 D D
OCHOBHBIE METOIBI CHHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COSAMHEHHI. 1 27 05.2024 http://experiment.edu.ru/
[TnacTmacchl, KaydyKu, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 371EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalys aTOMOB

KoanuyecTBo 4acos

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CcUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHMS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 3neMeHTOoB [[.M1. MeHneneera B
pPa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBs13U. Bogoponnas cBs3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETEHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[loHsiTHE O NUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J14 BellecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIaTypa




HEOPraHWYECKUX coeMHEHU. [ eneTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IHMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUUecKux peakiui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUsI MACChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU IPU
XUMHYECKHUX PEAKLMIX

10

11

12

Ckopoctb peakiuu. OOpaTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas padora Ne 1. «Brausaue
pa3nu4HbIX ()AKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIUn»

DnexTponauTuueckas aucconuanus. [loustue
0 BoJIOpoiHOM mokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX M HEOPTaHNYECKHUX BEIIECTB
OKHCINTENEHO-BOCCTAHOBUTEIHHBIC

peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

13

Kontponbnas paboTa mo pazaery
«Teopernueckre OCHOBBI XUMHUU»

14

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
CHUCTEME XUMHUYECKuX dnnemMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAIIJIOB

15

CraBbl METAILIIOB. 3JICKTp0XHMI/IquKHI>'I pAax




HaIIpsHKEHUN METaJUIOB

16

17

XUMUYEeCKHE CBOMCTBA BaKHCHIITNX
METaJUIOB (HAaTpUH, Kajaui, Kaabluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COETUHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a U UX
COCTUHEHUN

19

20

21

22

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertamnen»"

Hewmeranibl, ux nogoxxeHue B
[lepuoanueckoii cucreMe XUMHUYECKUX
anemenToB 1. . Menpeneesa u
0COOEHHOCTH CTPOCHHSI aTOMOB

Du3nYeCKUe CBOKMCTBA HEMETAILIIOB.
AJNIOTpONHs HEMETAJIOB (Ha IpuMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)
XHWMHYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COCAMHEHUI

23

24

25

XuMudeckue cBoMCTBa a3oTa, (hocdopa u ux
COECIMHEHU I

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHUN

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCIMHEHUI

26

O000I1IIeHNE U CUCTEMATHU3AINs 3HAHUH 110
TEMEC ((HeMeTaJIHBI)). BI)I'-II/ICJ'IGHI/ISI 10




YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

98 KontponbHas pabora o remam «MeTtaibh» 1
n «Hemeramib»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTrnueckas 1
CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH HKOJIOTHIECKOH,

31 JHEPreTHYECKON U IMUIIEBOW 0€30IaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX

32 IIPUHLIMIIAX POMBILIUIEHHOT'O IOTY4YECHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus / I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIHOHEPHOE 00IIECTBO
«3narenscTBO «lIpocBemenune»

* Xumus, 11 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Ciankos C.A., AKIHOHEPHOE
obuiectBo «M3narenscTBO «lIpocBemienue»

Kypnains! qig yaamuxcs "Xumusa" 2008-2011rox

Hayuno-meroaunueckas razera "Xumus" 2010-2019rogz.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
Hayuno-meroanueckue xypHaisl "Xumus B mkosue"

Hayuno-meronuueckuit sxypuan "Xumusa" "1centsops"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://experiment.edu.ru/

http://www.hij.ru/

http://chemistry.narod.ru/

http://him-school.ru/






MUWHHUCTEPCTBO IMPOCBEIIEHUA POCCUNCKOM ®EJEPAIIIN
MunncrepcTBo oopazoBanust Upkyrckoii odjactu

MKY "Komurer no odopazosanuro MO "3anapunckuii paiion"

MBOY Tpounukas COLI
PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO
PykoBoauTens MeETOAUYECKOTO 3am. nupekropa o YBP Hupexrop MBOY Tpounkas
00beqUHEHNS Coll

Oypman E.N.
Menbaukosa JI.J1. [Iporokon Nel ot «31» aBrycra Pynoii A.A.

IIporokon Nel ot «31» aBrycra 2023 1. [Tpuka3z Ne65 ot «31» aBrycra
2023 r. 2023 r.

PabGouasi nporpamma
1o yueOHOMY IIpeaAMETY « XUMHUS)

B 11 (0oOmeobpazoBarensHOM) Kilacce

c. Tpounk, 2023 roa



1. IlosgscHuTEILHAA 3aMUCKA

[Iporpamma o XMMHH Ha YpOBHE CpeiHero o01ero oopasoBanus pazpadorana Ha ocHoBe DepepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3
«O06 obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K Pe3ysbTaTaM OCBOEHHUs (enepanibHOM 00pa30BaTEIBbHOM MPOTpaMMBbI CPEIHETO
obmero ooOpazoanust (POII COO), npeacraBiaeHHbix B denmepanbHOM rocyaapcTBeHHOM obpaszoBarenbHoM crangapre COO, c¢ yuérom
Konuenmuu npenonaBanus yueOHoro npeaMera «Xumus» B 00pa3zoBaTelbHbIX opranuzanusx Poccuiickoit denepanuu, peain3yromux OCHOBHBIE
oOpasoBarebHbIE TPOrPaMMbI, 1 OCHOBHBIX MOIOKeHUH «CTpaTerun pa3BuTUs Bociutanus B Poccutickort @enepanuu Ha nepuon o 2025 roga»
(Pacnopsiokenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOMOB K pa3pabOTKe MpOorpamMMbl MO XUMHH, K ONpPEIENCHHIO OOle cTpaTerud OoOydeHHs, BOCIHUTAHHS W Pa3BUTHUS
oOyJaromuxcsi cpefcTBaMu ydeOHoro mpeamera «Xumust» st 10—11 xmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIICNITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMo00yCIOBICHHOCTH 1LIE€TIEH, COep KaHUs, Pe3yIbTaTOB 00yUeHUS U TPEOOBaHHM K YPOBHIO IMOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHe, MOJy4aeMO€ BBIMTYCKHHUKAMHU O0I1e00pa30BaTEIbHON OpraHu3alli, SIBISETCS HEOThEMJIEMOM YacThio HX
obpazoBaHHOCTH. OHO CIYXHT 3aBEPIIAIONIMM JTAllOM pEaTH3allMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH,
NPUCYIINX IIEJIOCTHOW CHCTEME XHMHYECKOTO 00pa3oBaHWs. DTH IIEHHOCTH KAacaloTCs TIO3HAHHWS 3aKOHOB MPUPOABI, (OPMHUPOBAHUS
MHUPOBO33PEHHUS U OOIIEH KyJIbTYyphl YEJIOBEKA, a TAKKE IKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/J0POBBIO U MPUPOIHOU Cpeje.
Peanuzyercs xumudeckoe oOpazoBaHue 0OydarOIIMXCS HA YPOBHE CPeIHEro oOIIero oOpa3oBaHMs CPeICTBAMH y4eOHOro mpeamera «XuMHs»,
COJIep’KaHuE U IOCTPOEHHE KOTOPOTO OINpeAeNeHbl B MpPOrpaMMe MO XUMHH C YYETOM crenu(UKH HAyKd XUMHH, €€ 3Hau€HUs B [O3HAHUU
MPUPOJABI U B MAaT€pHAJIbHOM U3HU OOIIECTBa, a Takke ¢ Y4ETOM OOIIMX IeJell U MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE
cHcTeMbl cpefiHero obiero oopazoBanus B Poccuiickoit denepannu.

XuUMHUsL Kak DJIEMEHT CHCTeMbl €CTECTBEHHBIX HAyK HUIpaeT Oco0yl0 pojib B COBPEMEHHOW NMBHIIM3ALMW, B CO3/JaHUM HOBOUM 0a3bl
MaTepuaabHOW KyJabTypbl. OHa BHOCUT CBOH BKJaJ B ()OPMHUPOBAHHME PALMOHAIBHOTO HAyYHOTO MBIIIJICHHS, B CO3JaHUE LEIOCTHOrO
MpescTaBiIeHusl 00 OKpYXKarolleM MHpe Kak O €AMHCTBE NPUPOJbl U UelOoBeKa, KOoTopoe (opMHUpyeTcs B XMMHUM Ha OCHOBE IOHHMaHUS
BEIIIECTBEHHOT'O COCTaBa OKPYKAIOIIETO MHPa, OCO3HAHUS B3aWMOCBSI3U MEKIY CTPOCHHUEM BEIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMU O0JIACTAMU
MIPUMEHEHUS.

TecHO B3aMMOJEUCTBYS C IPYTMMU €CTECTBEHHBIMU HAayKaMH, XHUMHS CTajla HEOTHEMJIEMOM YacThl0 MHUPOBOW KYJIBTYPhl, HEOOXOIUMBIM
YCIIOBUEM YCHELIHOTO TPyAa M KU3HM Kaxaoro wieHa obOmiectBa. CoBpeMeHHas XMMMsI KaK HayKa cO3uJaTelibHas, KaKk HayKa BBICOKHMX
TEXHOJIOTUI HampaBleHa Ha pelleHHe TII00aTbHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHsS YEIIOBEYECTBA — CHIPHEBOM, dHEPTeTUYECKOW, MUIIEBOH,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHBI 3JOPOBBSI.

B cooTtBercTBUM ¢ 0OmMMH LIENSIMA W TIPUHITMIIAMH CPEIHETO 0o0mIero oOpa3zoBaHMs cojepkanue npeamera «Xumus» (10—11 xmaccsr,
0a30BbIil YPOBEHb H3YYCHHS) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIBTYPHYIO MOATOTOBKY OOYYAIOIMIMXCS, HEOOXOAUMYIO MM IS



BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB, YCHEIIHOTO BKIFOYCHUS B KHU3Hb COIIMYMa, TPOJIOJDKEHHUS 00pa30BaHus B Pa3IMUHBIX 00JIACTSIX, HE
CBSA3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

CocraBngomuMu npeameTa «XuMHUs» sBIsAOTCA 0a30Bble Kypcbl — «Opranuueckas Xxumusi» U «OOmas u HeopraHudeckas XUMUS,
OCHOBHBIM KOMIIOHEHTOM COJIEP KaHUSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHHM MO HEOPraHMYECKOH XMMUHU (C BKIIIOUEHUEM
3HaHUM U3 O00IIeW XUMHUHU) M OpraHudeckorl xumuu. DOpMHPOBAHHME NAHHOM CHUCTEMbl 3HAHUW TPU H3YUYCHUM MpeaMeTa O0ecleyuBaET
BO3MOYKHOCTh PACCMOTPEHHS BCEI0 MHOT000pa3Hsi BEIIECTB HA OCHOBE OOIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

Crtpykrypa conepkanusi KypcoB — «Opranuyeckas xuMus» u «O01as u HeopraHudeckasi XuMus» copMUpoBaHa B Mporpamme Mo XUMHUU
HAa OCHOBE CHUCTEMHOr0 MOJXOAa K H3Y4YEHHMIO y4eOHOro marepuana UM OOyCIIOBI€HA HMCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHUEM 3HAHUU Ha
ONnpeleIEHHBIX TEOPETUUECKUX YPOBHsX. Tak, B Kypce OpraHMYeCKOM XMMHUH BEIECTBA PACCMATPUBAIOTCSA HA YPOBHE KIIACCHUYECKOW TEOPHUH
CTPOEHMSI OPraHUYECKUX COEAMHEHUM, a TAaKKE Ha YPOBHE CTEPEOXUMUUYECKUX U JIEKTPOHHBIX MPEACTABIECHUN O CTpOeHUHU BeriecTB. CBeaeHU
00 M3y4aeMbIX B Kypce BEIIECTBaX HAlOTCS B PasBUTHH — OT YIJIEBOJOPOJOB JIO CIOKHBIX OMOJIOTMUECKH aKTHBHBIX COCOUHEHUH. B Kypce
OpPraHMYECKON XMMHUHU TOJIYYaIOT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 001ero o0pa3oBaHUs MEpBOHAYAIbHbBIE MPEACTABICHUS O
XUMHUYECKOH CBSI3U, KIACCU(PUKAITMOHHBIX MTPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOSHUS, O XUMUYECKON pEaKInu.

[lon HOBBIM yrJOM 3peHHs B TpenMeTe «XuMus» 0a30BOr0 YpOBHS paccMaTpUBAeTCS HM3YyYCHHBI Ha ypPOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs TEOPETHUECKUI MaTepruai U (PaKTOIOTHIECKHE CBEICHHS O BEIIECTBAX U XMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce «Oomast
Y HEOpraHWYEeCKas XUMHUs» 00y4aroIIUMCs MPEIOCTABIAETCS BOZMOKHOCTh OCO3HATh 3HAYECHUE TIEPUOIUYECKOTO 3aKOHA C O0IIETEOPETUIECKHUX U
METOJIOJIOTUYECKUX TO3ULUN, TIy0Xke IMOHSATh HUCTOPHUYECKOe M3MEHEHUE (YHKIMI 3TOro 3akoHa — OT oOoOmaromieil 10 OObSICHSAIOMEH U
MPOTHO3UPYIOLIEH.

B npakTtuke npenosaBaHus XMMUU Kak Ha yPOBHE OCHOBHOT'O OOIIETr0 00Opa30BaHMsl, TaK M HA YPOBHE CPEHEr0 o01Iero oopa3zoBaHus, Npu
ONPENEICHUN CONECP/KATEIbHON XapaKTePUCTUKHU LEIeH H3ydeHUs IpeIMeTa HaIpaBICHUEM IIEPBOCTEIEHHOM 3HAYUMOCTH TpPaJULOHHO
npU3HAETCS POPMHUPOBAHUE OCHOB XMMHUYECKOM HAayKH KakK O00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMs, MPAKTUUYECKON JesITeIbHOCTH YelloBeKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJIbTypbl. C METOINYECKON TOUYKM 3pEHHUsl TAaKOM MOJAXOJ K ONpEAENCHUI0 LieJed U3ydeHus MpenMera
SIBJISIETCS BIIOJIHE OITPaBJAHHBIM.

CornacHo JaHHOM TOUYKe 3peHHUs TTIaBHBIMU LIESIMU U3yUeHHs ITpeameTa « XuMus» Ha 6a3oBoM ypoHe (10 —11 ki1.) aBastoTcs:

e (opMUpPOBaHHE CUCTEMBbl XUMUYECKUX 3HAaHUN KaK Ba)KHEHIIEH COCTaBISIONIEH €CTECTBEHHO-HAyUYHON KapTHHBI MUpa, B OCHOBE KOTOPOM
JeKaT KIIF0YEBble MOHATHS, (pyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUH XHMHUH, OCBOCHHUE S3bIKa HAYKH, YCBOEGHHE M MOHUMAaHHE CYLUIHOCTH
JOCTYIHBIX 00001IIEHNI MHUPOBO33PEHUYECKOr0 XapaKkTepa, 03HAKOMIIEHHE C HCTOPUEH UX Pa3BUTHS U CTaHOBIICHMUS,

e (opmupoBaHHEe M pa3BUTHE MPEACTABICHUI O HAayYHBIX METOJAX IMO3HAHMS BEIIECTB M XUMHUECKUX pEaKIHMid, HEOOXOAUMBIX s
MpUOOpPETEHUsT YMEHUI OpPUEHTUPOBATHCS B MUPE BELIECTB U XUMHUYECKUX SBJICHUH, UMEIOUIMX MECTO B MPHUPOJE, B MPAKTUUECKOU U
TIOBCETHEBHOM KU3HU;



® pa3BUTHE YMEHHUI M CIOCOOOB AEATEIHbHOCTH, CBA3AHHBIX C HAOIIOACHHEM U OOBSACHEHHEM XMMHYECKOTO SKCIEPHUMEHTa, COOJII0IEHUEM
MpaBmJI 6€30MacHOro 0OpaIleHHs C BEIECTBAMHU.

Hapsiny ¢ 3tuM, coaepkaTesbHas XapaKTEpUCTHKA ILeJied W 3a7ad M3Yy4eHUs IpeiMeTa B IporpaMMe 10 XUMHM YTOYHEHa H
CKOPPEKTHPOBaHA B COOTBETCTBHM C HOBBIMHU MPHUOPUTETAMU B CHUCTEME cpenHero olrmiero odpazoBanus. CeroaHs B MpEnoJaBaHUH XUMHUHU B
OoJbllel cTeneHn OoTAaéTes MpeInoUYTeHUEe MPaAKTUHIECKOW KOMIIOHEHTE Co/iep KaHus 00ydeHusl, OpUEeHTUPOBAHHON Ha MOJITOTOBKY BBIITYCKHHMKA
o01ieo0pa3oBaTeIbHONW OpraHU3aluy, BIaJCIONIero He HabopoM 3HaHUM, a QYHKIIMOHAJIBLHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH M YMEHUSIMU
AKTUBHOTO MOJIYYEHMsI 3HAaHUM U IPUMEHEHUS UX B pEAJIbHOM JKU3HU JUIsl pELICHUS TPAKTUYECKHUX 3a/au.

B cBs3u ¢ 3TUM NpU U3y4YEHUHU IpeaMeTa «XUMUs» TOMUHHUPYIOIIEe 3HaYeHUE IPUOOPETAIOT TaKUE LIENH U 3a/1a4M, KaK:

ajanrtanus o0y4aromuxcs K YCJIOBUAM AMHAMMYHO DPa3BUBAIOLIErOCs MHpa, (POpMHpOBaHME HHTEUIEKTYaJlbHO Pa3BUTON JMYHOCTH,
rOTOBOM K €CaM0O00Opa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX XU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHUEM;

¢dbopmupoBaHKEe Y 00YYaIOUIMXCS KIIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIBHOE 3HAYECHHUE JUIS Pa3ITHIHBIX
BUJIOB JICSITENILHOCTH: PEUICHUs Mpo0iieM, MOUCKa, aHanu3a U 00paboTku HGOpMaIUU, HEOOXOJUMBIX I MPUOOPETEHHSI ONBITA IEATEIbHOCTH,
KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUU XUMHUH, a TaKXKe IS OICHKU C MO3UIUI HKOJIOTUYECKOW Oe30MacHOCTH XapakTepa BIUSHUS
BELIECTB U XUMUYECKHUX IIPOLECCOB HAa OPraHU3M UYE€JIOBEKa U IPUPOAHYIO CPELY;

pa3BUTHE TIO3HABATEIILHBIX WHTEPECOB, WHTEIUIEKTYAIBHBIX W TBOPUYECKUX CIIOCOOHOCTEH OO0YYaroImuXcs: CIIOCOOHOCTH CaMOCTOSITEIBHO
MpUOOpeTaTh HOBBIE 3HAHMS MO XMUMHH B COOTBETCTBHHM C >KM3HEHHBIMH MOTPEOHOCTSIMH, HCIONb30BaTh COBPEMEHHBbIE WH(OPMAIHOHHBIC
TEXHOJIOTUH JUIs TOUCKA U aHaIM3a yueOHOHM U HayYHO-TIONYJISIpHONW HH(POPMALIUK XUMHUYECKOTO COJIepKaHMs;

¢bopMUpOBaHME U pa3BUTHE Yy OOYYaAIOLIUXCS AcCCOIMAaTMBHOTO M JIOTMYECKOTO MBIIUIEHUS, HAOJI01aTeNbHOCTH, COOPaHHOCTH,
aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, IIPH MJIAHUPOBAHUH U ITPOBEIEHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y oOydaromuxcs yOeKIEHHOCTH B I'yMaHHUCTUYECKOM HANpaBIEeHHOCTH XUMHHM, €€ BaKHOW POJM B pElICHHM II00aIbHBIX
npobJeM palMoOHAIBHOTO MPUPOIONOIb30BaHUS, MOMOJHEHUSI YHEPIeTHUYECKUX PECYPCOB U COXPAHEHHUs MPUPOAHOTO PaBHOBECHSI, OCO3HAHMS
HEe00X0IMMOCTH OEpEe’KHOr0 OTHOIIEHUS K MPUPOJE U CBOEMY 3/I0POBBIO, @ TAaKK€ MPUOOPETEHUS ONbITa UCIOIb30BAaHUS MOJYYEHHBIX 3HAHUN
JUIS IPUHSTHS TPAMOTHBIX PELICHUH B CUTYallUsIX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

Pabouas mporpamma mo xumuu Juist 11 kmacca pazpaboTana Ha OCHOBE TPeOOBaHWH K INIAHUPYEMBIM Pe3yJIbTaTaM OCBOCHHUS OCHOBHOM
obmeoobpazoBarenbHoi porpammbl MBOY Tpounkas COI, peanusyromieit ®I'OC Ha ypoBHE OCHOBHOTO 00I1IET0 00pa30BaHMs.



2. Ilnanupyemble pe3y/bTaThl OCBOEHHUS Y4eOHOI0 peIMeTa
[Tporpamma o0OecnieurBaeT JOCTUKEHHUE CIASAYIOUIUX PE3yIbTATOB OCBOCHHS 00pa30BaTEIbHON MPOTrpaMMbI IOJIHOTO CPETHEr0 00pa30oBaHMUS:
JINYHOCTHBIE:

1) q)OpMI/IpOBaHI/IC TOJIOKHUTCIIBHOT'O OTHOIICHWA K XUMHH, YTO 06y0J'IaBJ'II/IBaeT MOTHUBAIIUIO K yqe6H0171 JACATCIBbHOCTHU B BI)I6paHHOI71 C(pepe;

2) popMHpOBaHUE YMEHHS PeIaTh MPOOIEMBbI TOUCKOBOTO M TBOPUYECKOTO XapaKTepa;

3) bopMupoBaHHe YMEHHSI IPOBOUTH CAMOAHAIIN3 U OCYIIECTBIISATh CAMOKOHTPOJIb M CAMOOLIEHKY Ha OCHOBE KPUTEPHUEB YCIICIIHOCTH;

4) dopmMHpOBaHKE HABBIKOB MPOSBICHHS TO3HABATEIBHON HHUIIMATUBEI B yU€OHOM COTPYJHHUYECTBE;

5) oco3HaHUeE CMbICIA YUSHUS U TOHUMAaHUS JTMYHOW OTBETCTBEHHOCTH 3a OyIyIIUid pe3ybTaT;

6) hopMupoBaHHe yueOHOW MOTHBAIIHH;

7) bopMupoBaHH€e aeKBaTHOW CaMOOLICHKH;

8) yMeHue COOTHOCUTh IOCTYNKHU U COOBITUS C IPUHATBIMUA ATUUECKUMHU IIPUHLIUIIAMH, 1aBaTh UM [IPaBUIIbHYIO OLICHKY;

9) ycTraHOBIIEHHE YYAIIUMHCS CBSI3U MEXKY LEIbI0 yYeOHOM IeITeIbHOCTH U €€ MOTHBOM,;

MeTanpeJMeTHbIe:

peryjasiTuBHbIE:

1) bopmupoBaHe COOCTBEHHOTO AJITOPUTMA PEIICHHS TT03HABATEILHBIX 337134,

2) criocoOHOCTh (OPMYITUPOBATH MPOOJIEMY U 1T CBOCH paboThI;

3) anekBaTHO OLIEHHWBATh IPABWIBHOCTh WJIM OIIMOOYHOCTH BBINOJIHEHUS Y4eOHOM 3ajaud, €€ OOBEKTUBHYIO TPYIHOCTb U COOCTBEHHbBIE
BO3MOXXHOCTH €€ PEILICHUS;

4) IPOrHO3UPOBAHUE OYKUIACMBIX PE3YIbTATOB M COMOCTABICHNUE X C COOCTBEHHBIMU 3HAHUSIMH;

5) pa3BuTHE HABBIKOB KOHTPOJISI H CAMOKOHTPOJISI, OLICHMBAHHS CBOHMX JICHCTBUII B COOTBETCTBHH C ITAIIOHOM;

6) yMeHHEe KOPPEKTUPOBATh CBOM JIEUCTBHS B COOTBETCTBUU C M3MEHSIIOIIECICS CUTYaIIHEH;

7) BBIZIETICHHE U OCO3HAHUE TOTO, YTO YK€ YCBOEHO U UTO €llle HY)KHO YCBOUTb, OCO3HAHUE KaueCTBa U YPOBHS YCBOCHMS;

8) mpuMeHeHre U coOXpaHeHUe yueOHO 1IeNI1 U 3a/1a4u;
I03HABATEJIbHbIE:

1) camocTosITeNbHOE BBIACICHUE U (POPMYTHPOBAHIE TO3HABATEILHOW 1ICTIH;

2) yMEHHE CTPYKTYPUPOBATh 3HAHHS;

3) BIOOp Haubosee 3 (PEeKTUBHBIX CIIOCOOOB PEIICHUS 3aa4 B 3aBUCHMOCTH OT KOHKPETHBIX YCJIOBHIA;

4) KOHTPOJIb U OLICHWBAHKE TPOIECCa U PE3yIbTaTa SKCIEPUMEHTAIBHBIX 3a/1a4;

5) yMeHHe Ha IpPaKTHKE IOJIb30BaThCSl OCHOBHBIMU JIOTMYECKMMHU MPUEMAMM, METOAAMM HaOIOJEHUs, MOJCIUPOBAHUS, OOBSICHEHUS, PEIICHUS
npo6JeM, IPOrHO3UPOBAHHUS U JIP.;

6) hopmupoBaHHEe U pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH MCIOJIb30BaHUS HHCTPYMEHTOB M TEXHUYECKUX CPEICTB MH(DOPMAIMOHHBIX TEXHOIOTHIA
(KOMIOBIOTEPOB U IPOTPAMMHOTO 00ECTIeueHHs);

7) onpeneneHnue OCHOBHON U BTOPOCTENEHHOM NH(pOpMalnu;

8) mpe3eHToBaTh MOATOTOBICHHYIO HH(OPMAIIUIO B HATJISITHOM M BepOaIbHOM BHJIE;

9) npUBOIUTH MPUMEPHI B KAUECTBE JJOKA3aTEIbCTBA BBIABUTAEMBbIX MOJIOKEHUH;




KOMMYHHUKATHBHbIE:

1) pa3BuTHE HABLIKOB IUIAHUPOBAHKS Y4EOHOTO COTPYTHHYECTBA C YUUTEIEM U CBEPCTHUKAMU;

2) MOoCTaHOBKA OOIIEH 11eJIH, TUITAHUPOBAHUS €€ JOCTHIKEHHSI, OITpeeICHIE CIOCO00B B3aNMO/ICHCTBUS;

3) ocBOCHHE CIIOCOOOB yIPaBIICHHUS MOBEICHUEM, PA3BUTHE YMEHHI KOHCTPYKTUBHO pa3peniath KOH(PIUKTHL;

4) yMeHue ¢ JOCTAaTOYHOU MOJHOTON ¥ TOYHOCTHIO BBIPAXKaTh CBOM MBICIIH B COOTBETCTBUU C 337jauaMU M YCIOBUSIMU KOMMYHHKAIIUH;

5) BHaseHHe MOHOJOTHYECKOW W JAMAIOTUYECKOW (popMamMu pedr B COOTBETCTBHHM C CHHTAaKCUYCCKUMH W TPAMMATHUYECKHUMH HOPMaMHU POTHOTO
A3BIKA.

6) TUTAHUPOBAHKE YUIEOHOTO COTPYIHUYECTBA C YUUTEIEM U CBEPCTHUKAMHE — OTIPEACIICHUE 1eNH, PYHKIMA y4aCTHUKOB, CIIOCOOOB B3aUMO/ICHCTBUS,

7) yMeHUE JOHOCUTH CBOIO MO3UIHUIO 10 COOECeHHKA;

8) yMeHue coriiacoBaHHO paboTaTh B IPYIIIIE;
Boinmyckauk Ha 6a30BOM YPOBHE HAYYHTCS:

1)packpbiBaTh Ha HpUMEPax Poib XMMUK B (POPMHUPOBAHUM COBPEMEHHOM HAy4IHON KAPTUHBI MUPA M B IIPAKTHYECKOI IEATENBHOCTH YEI0BEKA;

2) IEeMOHCTPUPOBATh HAa IPUMEPAX B3aMMOCBSI3b MEKIY XUMHUCH U APYTMMU €CTECTBCHHBIMH HAyKaMU;

3) packphsIBaTh Ha ITPUMEpax MOJIOKEHHS TEOPUH XUMHUYECKOro crpoenus A.M. bytieposa,;
noHnMath pusmdeckuii cMbicn [lepuoguueckoro 3akona J[.M. MenneneeBa u Ha €ro OCHOBE OOBSICHITH 3aBUCHMOCTH CBOWCTB XMMHYECKHX JJICMEHTOB U
00pa30BaHHBIX MU BELIECTB OT 3JIEKTPOHHOTO CTPOCHHSI aTOMOB;

4) 0OBSICHATH PUYUHBI MHOTO0OPA3Hsl BELICCTB HAa OCHOBE OOIIMX MPEACTABICHHH 00 MX COCTaBE U CTPOCHUH;

5) npuMEeHATh MpaBHIa CUCTEMATHYECKON MEXIyHAPOIHONH HOMEHKIATYPBI KaK CPEACTBA Pa3IMUYCHUS U UACHTU(HUKAIIMN BEIIECTB 10 MX COCTAaBY H
CTPOCHHUIO;

6) cocTaByIATh MOJICKYJISIPHBIC U CTPYKTYPHBIE (hOPMYJIBI OPraHMUYECKUX BEIIECTB KaK HOCUTENeH HH(OpPMAIIUU O CTPOCHUH BEIIECTBA, €r0 CBOWCTBAX
Y IPUHAJICKHOCTH K OTIPEIETICHHOMY KJIaCCy COCTMHEHHUIA;

7) xapaKTepr30BaTh OPraHMYECKHE BEIIECTBA 10 COCTABY, CTPOCHHUIO M CBOMCTBAM, YCTAHABIMBATH MPUYMHHO-CIICACTBCHHBIE CBSI3H MEKIY TaHHBIMU
XapaKTEepUCTUKAMH BEIIECTBA;

8) npUBOAMTH MPUMEpPhl XUMHUYECKHX PEaKIMi, PACKpPBIBAIOIINX XapaKTepPHbIC CBOMCTBA THIMYHBIX MPEJACTABHUTENICH KIACCOB OPraHUYECKHX
BEIIECTB C IEJIbI0 UX UACHTU(PUKAIIMN U 00BSICHEHUS 00JIaCTU MPUMEHEHUS,

9) mporHO3UpPOBaTh BO3MOKHOCTh MPOTEKAHHUs XUMUYECKUX PEaKIMii Ha OCHOBE 3HAHHMH O THUIAX XHUMHUYECKON CBA3M B MOJIEKYJIaX PEarcHTOB U HX
PEaKIIMOHHON CITIOCOOHOCTH;

10) ucrnosp30BaTh 3HAHHS O COCTABE, CTPOCHUH U XUMUYECKHUX CBOMCTBAX BEIECTB /ISl 0€30MaCHOTO MPUMEHEHHS B IPAKTUIECKON JIEATETbHOCTH;

11) Bageth mpaBUIaMu O€30MACHOTO OOPAIIEHHUS ¢ €AKHMH, TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH, CPEACTBAMHU OBITOBON XHMUH,

12) npencTaBisTh MYTH PEIICHUS TI00ATBHBIX MPOOJIEM, CTOSIIMX MEPE] YETOBEUYCCTBOM: DKOJOTHUECKUX, IHEPTETHUECKUX, CHIPbEBBIX, H POJIb
XUMUH B PEHICHUH dTUX TPOOIIEeM.

BrinyckHuK Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUYUThCSL:

1) mimrocTpUpOBaTh HA MPUMEpaxX CTAHOBJICHHE U SBOJIOIMIO OPraHMYECKOW XMMUHU KaK HAyKH Ha Pa3IMYHbIX HCTOPUIECKUX ITANax €€ Pa3BUTHS,

2) MCHOJB30BaTh METOJBI HAYYHOTO TO3HAHMUS TP BBINOJHEHUHU MPOEKTOB M y4eOHO-UCCIEOBATENbCKHUX 3a/1au 110 M3YYEHHIO CBOWCTB, CIIOCOOOB
MOJIY4EHUS ¥ PACIIO3HABAHUS OPTaHUYECKHUX BEILECTB;




3) OOBSICHATH IPUPOIY U CIIOCOOBI 00Pa30BAHUS XUMHUECKOM CBS3H: KOBAJIEHTHOU (TIOJISIPHOM, HETTOISAPHOM ), HOHHOM, METAUTHIECKOM, BOAOPOIHOM
— C LEJIBIO OTIPE/ICTICHUSI XUMUYECKOH aKTHBHOCTH BEIIECTB;

4) ycTaHaBJIMBaTh T'€HETUYECKYIO CBSI3b MEXKIY KJIACCaMH OPraHMYECKUX BELICCTB il 00OCHOBAHMS MPHHIUIHAIBHOW BO3MOXHOCTH TOJTYYCHHUS
OpPraHUYECKUX COCIMHEHUH 3aaHHOTO COCTaBa U CTPOCHUS;

5) ycraHaBiIMBaTh B3aUMOCBSI3M MEXAy (GakTaMd W TEOpPHEH, MPUYUHON M CIICACTBHEM IPHU aHAIW3e MPOOJIEMHBIX CHUTyallMid U OOOCHOBaHUH
IIPUHUMAEMBIX PELICHUI HA OCHOBE XUMUYECKHUX 3HAHUM.

6) IpUMEHATD MTpaBUJIa TEXHUKHU 0€30MaCHOCTH B KAOMHETE XUMHUH;

7) MCIOJIB30BATh IS TO3HAHUS OKPYKAFOILIETO MUpa Pa3IMUHBbIX METOIOB (HAOIIOCHUE, U3MEPEHUE, OIIBIT, SKCIEPUMEHT, MOJICIIMPOBAHKE H JIP.);

8) mpUMEHEHHWU NPAKTHUYECKUX U J1a0OpaTOPHBIX PAbOT M SKCIEPUMEHTOB Jsl JOKa3aTeNIbCTBA BBIIBUTAEMBIX MPEAINOJIOKECHU; OMUCAHUU
pe3yJbTaTOB ATUX PadoT;

9) pacno3HaBaTh XMMHUYECKHE BEIIECTBA [10 XapaKTEPHbIM IIPU3HAKAM;

10) mpoBOAMTH pacyeThl HA OCHOBE YPaBHEHHH pEaKIMii, YMEHHH BBIYUCIIATH: KOJIMYECTBO BEIIECCTBA, 00BEM HIIM MAcCy 10 KOJIHYECTBY BEIECTBA,
00BbEeMy MJIM MAacce PEearcHTOB W MPOJIYKTOB peakiuH (HaXoIuTh 0OBEM Tra3a Mo KOJMYECTBY BEUIECTBA, Macce WM O0BEMY OJHOTO W3 PEarcHTOB WIIH
MPOIYKTOB PEAKIIHH);

11) y3HaBaTh OCHOBHBIC HAIPABICHUS PA3BUTHS XUMHH

3. Conep:xkanue yueOHOIo nmpeamera

Ne paznena HanmenoBanue pa3znenos u tem VYyeOnble yacsl | KoHTposabHbIE pabOTHI [IpakTryeckas 4acTb
U TEM 71a00paTOPHBIE ONBITHI | MPAaKTHYECKHE PadOThI
1. Baknelinme XUMUYECKHE NOHSATHS U 3aKOHBI 4 - -
2. CrpoeHne 2JIeKTPOHHBIX 000J104€K aTOMOB 7 - -

XUMHNYECCKHUX IJIECMECHTOB. KOpOTKI/Ie u
AJIMHHBbIC BADUAHTBI XUMHYECKHUX

3JIEMEHTOB

3. XuMHYeCKHe peakunu 7 1
4, MeTanibl 7 1 3
5. Hemeranasl 4 yaca. 4

6. I'eHeTn4yeckasi CBSI3b HEOPraHMYECKUX 5 1 1

BE€IIECCTB OPraHu4€CKuX




4. TemaTu4ecKkoe IJIAHUPOBAHUE

Ne ni/m HanmenoBaHue pa3jiesia, TeMbl YPpoKa KoJua-Bo yacosn
Tema 1 BaxxHeiiline XuMu4ecKHe NOHATHA M 3aKOHBI 4 yaca
1 AtoMm. XumMuueckuit aneMenT. M30Tomsl. 1
2 3aKOH COXpaHEHHUs MaCChl BEUIECTB. 3aKOH COXPaHEHUsI MPEBPAILICHUS HSHEPTUM B XUMHUUYECKUX PEaKIIMIX 1
3 [lepuonnueckuii 3akoH. Pacnipenenenne 3J€KTpOHOB B aTOMax 3J€MEHTOB MaJlbIX IEPUOJIOB. 1
4 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. BeliecTBa MONIEKYISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOCHUS 1
Tema 2 CTpoeHne 3J1eKTPOHHBIX 000/109€K ATOMOB XUMHYECKHUX 3J1eMeHTOB. KopoTkue 1 ITHHHbIE BAPMAHTHI XUMHYECKHX 3JIEMEHTOB /4.
5 [Tonoxenue B [ICXD Bonopoaa, IaHTAaHOUIOB, AKTUHOUOB UCKYCCTBEHHO MOJYYEHHBIX 3JIEMEHTOB 1
6 BanieHTHOCTB ¥ BaJleHTHBIE BO3MOXXKHOCTH aTOMOB 1
7 XapakTepucTuKa XUMHYECKON CBSI3U 1
8 Bunn xumnueckoul cBs3u. MlonHast KoBajIeHTHAs CBSI3H. 1
9 WNonnasi aTomHasi ¥ MOJIEKYJISipHAs KPUCTAUIMUECKHE pereTkn MeTtamindeckast 1 BOAOPOAHbIE CBA3U. MeTaunyeckas u 1
KPUCTAJUIMYECKAsl PelIeTKa.
10 [TpuauHBI MHOTOOOpa3Hs BEIICCTB 1
11 JlucnepcHbIe CUCTEMBI
Tema 3. Xumuueckue peakuuu 7 4
12 Knaccudukanmsi XuMUueCcKuX peakiuii 1
13 CKOpoCTh XMMUYECKUX peakuil. @akTopbl BIUSIONINE HA CKOPOCTh XUMUUYECKHUX PEAKIIUM. 1
14 XUMUYECKOe paBHOBECHE U CIIOCOOBI ero cMeleHus. [[pon3BoACTBO CEpHOI KUCIOTHI KOHTAKTHBIM CIIOCOOOM. 1
15 DnexTponuTuueckas auccoruaiusa. CuibHbIe U cna0bie AMeKTponuThl. Cpefa BOJHBIX pacTBOPOB. BomopoaHbIH oOKa3aTeNb. 1
Peakuuu moHHoro oOMeHa.
16 I'maponus opraHn4ecKux U HEOPraHMYECKUX COCIUHEHNUN 1
17 O06o001ieHre N3y4yeHHOTro MaTepuana. PemieHne pacyeTHbIX 3a1ay. 1
18 Temsr 1-4. 1
Tema 4. MeTaninl 7 4
19 [Tonoxxenue metansos B [lepuonndeckoii cucteme xumudeckux nemeHToB J[.M. MenneneeBa. O01ue cBOMCTBa METaIIOB U 1
WX CIaBOB.
20 O6mue cnocoObl MOTy4YeHHs] METaUIOB. Penienne pacyeTHbIX 3a/1a4. 1
21 DNEeKTPOIN3 PaCTBOPOB U PACIIABOB BELIECTB. 1
22 [TonsaTue o koppo3uu MeTayioB. CrocoObl 3aUTHI 1




23 00630p METAITUYECKUX AJIEMEHTOB A-rpymil. [lepuoandueckas cucteMa XMMHYECKUX DJIEMEHTOB 1
24 0O0630p MeramioB moO0YHBIX moArpynn b-rpymm. [lepuoanueckas cucteMa XUMUYECKUX HJIIEMEHTOB

25 OKcHIbl ¥ THIPOKCHIBI METAJLIIOB

Tema 5. Hemerasibl 4 yaca.
26 O0630p cBOiicTB HeMeTaIoB. OKHCIUTEIBHBIE CBOWCTBA HEMETAJLIOB. 1
27 OOm1ast XapaKTEPUCTHKA OKCUIOB HEMETAIUIOB M KHCIOPOIOCOIEPKAIUX KACIOT 1
28 Bonoponnsie coeqMHEHUsT HEMETAIIOB 1
29 Tema 5-6. 1
Tema 6. 'eHeTHYecKasl CBSI3b HEOPTaHMYECKHNX BelleCTB OPraHUYeCKUX S 4

30 I'eHeTnyeckas CBS3b HEOPraHUIECKUX U OPTAaHUYCCKUX BEIECTB 1
31 Pernrenue skcriepuMeHTAIBHBIX 33124 110 HEOPTaHHUECKOW XMMUHU. 1
32 Pernrenune skcriepuMeHTAIBHBIX 33/1a4 IO OPTaHUYECKON XUMHH. 1
33 Pemenne mpakTHYECKHX pacdeTHBIX 3a]1ad. 1
34 briToBast xXuMHu4eckasi rpaMOTHOCTh 1




