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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHOi 00pa30oBaTENbHON MPOTPaMMBbl CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHbIE 00pa3oBarTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU Y4eOHOTO mpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYaJdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJEH, COAep)KaHMs, pPE3ylbTaToB OOydYeHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOrOo OOpa3oBaHUS. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeloBeKa, a TakKe SKOJOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY 3JI0pOBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
o01rero oO6pa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEZENeHbl B IMpOrpaMMe IO XHMHUH C Y4ETOM CHeNM(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK UTPAET 0COOYIO pOJIb B COBPEMEHHOU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYXaroIeM MUpe Kak O €AWHCTBE MPUPOJBI H YETIOBEKa, KOTOpoe (OpMUPYETCS B XUMHUH
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOILIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmectBa. CoBpeMeHHass XUMUsSI Kak HayKa CO3WJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HJHEPreTHYEcKOl, MHUIIEBOM, SKOJIOrMYecKod Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOYyYarOUIMXCsS, HEOOXOAUMYIO UM ISt
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

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



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. GopMupoBaHue JTaHHONH CHCTEMbI 3HAHHMA
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecIeYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMMH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumusa» U «O01mas 1 HeopraHuuecKkas
XUMHA» chopMUpOBaHa B MPOrpaMMe 10 XUMHUHM HAa OCHOBE CHCTEMHOTO IMOJX0Ja K M3Y4YEHHUIO
yuyeOHOro MaTepuasiia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOCHHUS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX IPEICTaBICHUNA O CTPOCHUM BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHHA. B Kypce opraHmdeckoil XUMHM MOJY4aroT
pasBUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa30BaHUsS IEpBOHAYaAJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHHUs B mIpeaMere «XHUMHs» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHu4yecKasi XUMHUL» O00yUJarOIIUMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKHMX M METO/0JIOTUYECKUX IO3ULIHM,
riy0xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
00BSACHSIOLIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATENIbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHQOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEIJIEKTYaJIbHBIX M JKCIIEPUMEHTAIIBHBIX MCCIIEJOBATEIbCKUX 3a7ad. B 1emnom conepxaHue
yueOHoro npeamera «XuUMHs» JaHHOTO YPOBHS M3y4YeHUs OPHEHTHUPOBAHO Ha (hOpMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM M CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SBICHUM ITyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTUI U MaTepUaOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB JEATEIILHOCTHU: PEIIEHUs IPpoOeM, IOUCKa, aHaInu3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCJIEI0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KaTeIbHOU
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLMOHHO TpHU3HAETCS (QOPMUPOBAHHME OCHOB XUMHYECKOW HAyKh Kak oO0rjactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs IVIABHBIMHU LEISAMH H3y4eHHUS MpeaMera «XHUMHUS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABASIOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLICH
€CTECTBEHHO-HAYUYHOM KapTUHBI MHUpPA, B OCHOBE KOTOPOH JieKaT KIIOUEBHIEC MOHSITHS,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA HAYyKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX NJIsl MIPHOOPETEHUsI YMEHUI OpUEHTUPOBATHCS B
MHUPE BEIIESCTB U XUMHYCCKHX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJIEC, B MPAKTHUUCCKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOJIEHHEM TMpaBHi 0e301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yueHus mpeaMera B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU ITPHOPUTETAMU
B cucTeMe cpenHero obmero obOpaszoBaHusi. CerogHs B NPENOJaBaHUM XUMHUU B OOJIbIEH
CTEMEeHH OTAAETCS TPEANOUYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusi OOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HaHUM, a (PYHKIIMOHAILHONW T'PaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
MpUOOpETAIOT TaKKeE IENIM U 3a/1a4H, KaK:

aganTanus  Oo0ydyaromuxcs K  YCJIOBUSIM  JIMHAMHUYHO  Pa3BUBAOIIETOCS  MHPA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeSATeTLHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHMHM XHUMHUH, a TAKXKE ISl OIEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOSTENIbHO TpHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMALINYA XUMHUYECKOTO
COZIepKaHUS;



dbopMHUpOBaHKE U PA3BUTHE Y 00YUAIOIINXCS aCCOIMATUBHOTO M JIOTHYECKOTO MBITIUICHHUSI,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY H ITPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydarommxcs YOeKJAEHHOCTM B TyMAaHHUCTHYECKOW HANpaBICHHOCTH
XUMUH, €€ BaXHOW POJM B  pEHIEHWH MIOOAIBHBIX  MPOOJIEM  PAIMOHAIBHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAK)KE MPUOOPETECHUSI OIBITA MUCIIOJIB30BAHUS MMOTYYECHHBIX 3HAHUN JUIS TIPUHATHS
TPAaMOTHBIX PEUICHUHN B CUTYAIUAX, CBI3AHHBIX C XUMUUYECKUMHU SBJICHUSIMH.

B yuebnoM mnaHe cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEeHHO-HAYyUYHbIE TPEIMETHI».

O011ee 4ncao 4acoB, OTBEIEHHBIX JJI U3YYEHHUS XUMHH, Ha 6a30BOM YPOBHE CPEIHETO
obmero oopa3oBaHus, coctapisieT 136 yacos:

B 10 kimacce — 68 yaca +24 pesepB (2 yac B HEJEINIO),
B 11 kiacce — 68 yaca (2 yac B HEZIETIO).



10 KJIACC
COJEPKAHUE OBYYEHUA
OPI'AHUMYECKASA XUMUA
TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMHH

IIpenMeTr opraHMYeCKOi XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B IIOJy4YCHUU
HOBBIX BEIIIECTB U MaTepHUasioB. Teopusi CTpoeHUs oprannyeckux coegunennit A. M. bytneposa,
e€ ocHOBHbIE TONOXKEHUA. CTPyKTypHbIE (OPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kimaccuukanum — OpraHMuecKkux  BemiectB.  HomeHkmatypa
OpPraHMYECKUX COEJAMHEHMHM (CHUcTeMaTHuecKas) M TPHUBHAJbHBIC HA3BaHUSA BaXKHEHUIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHHUs BEIIECTB U UX NpPEBpAlllEHUI: 03HAKOMJIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHUWE U OMNHMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPU HarpeBaHUH (I1aBIeHUE, O0yTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, IOMOJIOTMUECKUH psii. MeTaH M 3TaH — MpocTelline
IpPEJCTaBUTENIN AJIKAHOB: (PU3MUECKME M XHMHUYECKHE CBOMCTBa (peakuuu 3aMelleHUus U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psll. DTUIEH U NPONWIEH — MPOCTEHUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XUMHUYECKHE CBOWMCTBA (PEaKIHMW THAPHPOBAHU,
raJloreHUpPOBaHUS, TUAPATALIMHU, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MeTunOyraguen-1,3: cTpoeHHe, BaKHeHWIIMEe XMMUYECKHE
cBoiicTBa (peakuus mnonuMepusanuu). [lomydeHHe CHHTETHYECKOrO KaydyKa M PE3HHBI.
[{ukmoanKaHsbl.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psii. ANETuieH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuu THAPUPOBAHUS, TATOTCHUPOBAHHUS, THAPATAIIMN, TOPSHUS ), TIOJyYCHUE U TIPUMEHCHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAHUS W HUTPOBAHUS), IMOJIydeHHE WU TMpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Qusuueckue u XumuyecKue ceoucmea (peakyuu 2ai02eHupoO8anus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTnueckas CBSI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJIEKAITIME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTaeBOAOPOAOB. [IpupoHbIi ra3 U MOnmyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TEeperoHka, KpEeKUHT
(TepMHUUECKH, KaTaTUTHYECKUi), nuponu3. [IpoaykTel nepepaboTku HePTH, UX PUMEHEHHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb ¥ MPOIYKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromaby, MoaenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOJHBIX, IPOBEACHUE MPAKTUYECKOW pabOoThI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €r0 CBOMCTB.

PacuérHble 3anaumn.

Bbluncnenuss mo ypaBHEHUIO XUMHUYECKOW peakuumu (Macchl, 00bEMa, KOIUYECTBa
UCXOJIHOTO BEILECTBA WJIM IPOAYKTAa PEAaKLHMU I10 H3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).




Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenpHbIE ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (pEakUMW C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOIAMHU, TOPEHHE),
npuMeHeHue. Bogopoiubie cBsI3u MeXAy MOJIEKyJaMu cnupToB. JleiicTBre MeTaHoIa U 3TaHoJa
Ha OpPTraHu3M YeJIOBEKa.

MHOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUE U
XMMHUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMHI METAJIJIAMU, Ka4eCTBEHHASI PEaKIIHsl Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opranusm uenoBeka. llpuMeHeHue TiuIEepUHa U
STUJICHTJIUKOJIS.

@eHo: CTpPOCHHE MOJEKYJbl, (U3UYECKHEe U XUMHYECKHE CBOUCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemownsvl. DopManbaeruj, aneTalbIeTUl: CTpoeHHe, (usnueckue u
XUMHYECKHE CBOWCTBA (pPEaKIMM OKHUCIIEHUS U BOCCTAHOBIEHUS, Ka4eCTBEHHBIC DPEAKIIHH),
NOJIy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, pU3nvecKre 1 XUMUYECKIe CBOWCTBA (CBOMCTBA, 00IIME s KJIacca KUCIIOT, PeaKIIHs
stepudukanmm), MoiydeHue U mnpuMmeHeHue. CTeapuHOBass M OJEHMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxHble 2Gupbl Kak MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX APUPOB.
Kupst. I'maponus xxupos. [Ipumenenue xupoB. buonorudeckas poib KUPOB.

YrneBoasl: cocTaB, KIACCH(HUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJUcaxapuabl). [ moko3a —
MPOCTEUIINIA MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYNbl, (U3UYECKHE U XUMHUYECKHE
cBoiicTBa (B3aumopencTBue ¢ ruapokcuoM meau(ll), okucieHne amMMHMayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, ononornueckas poib. orocunTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmono3a Kak mpupoaHbie moauMepsl. CTpoeHue Kpaxmaiia M HEIITIOI03bL.
Ou3nyecKkue 1 XUMUYECKHE CBONCTBA KpaxMana (THIPOIN3, KaYeCTBEHHAs PEaKIUs C HOAO0M).

OKcliepUMEeHTalIbHbIE METO/bl M3Y4YEHHs BEIIeCTB M HMX MpPEBpallleHUH: IMPOBEACHUE,
HaOJIOZICHWE W ONHCaHWe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadyeCTBEHHBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
cnupToB (B3auMopeiicTBue ruiepuHa ¢ ruapokcugom menu(ll)), ampaerugoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMmajga C HWOJOM), TPOBEACHHE NPAKTUUECKOW pabOTHI: CBOWMCTBA pPAacTBOpa YKCYCHOH
KHCJIOTHI.

Pacuérnbie 3anaun.

Breluricnenuss Mo ypaBHEHHIO XUMHYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WJIM TMPOAYKTAa PEAKIMH IO W3BECTHBIM Macce, 00BEMY, KOIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIM POJAYKTOB PEAKIINN).

A3oTcoaeprKaIe OpraHu4ecKue CoeIMHEHHS.

AMHUHOKHMCIOTBI Kak aM(oTepHble OpraHudyeckue coenuHeHus. @Pusnueckue U
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe TIiuiuHa). buonornueckoe 3HaueHue
amMuHOKUCIOT. [lenTumst.

benku kak mpupogHBIE BBICOKOMOJCKYISPHBIE coenuHeHus. llepBuuHas, BTOpUYHAs U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, NEHATypalus,
KaueCTBEHHbIE PEaKIIMH Ha OEIIKU.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpeBpalleHHil: HaOIoJeHue U
ONKCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OENKOB INpH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITHUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3ALUH, CpEeIHsAs MOJeKylsipHas macca. OCHOBHBIC
METO/IbI CHHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbl M3Y4YEeHHs BEUIECTB W MX MpPEBpAIlleHUN: O3HAKOMIICHHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaKk W
MOHSTHM, SBISIOUINXCS CUCTEMHBIMU JIJIS1 OTJIENIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOANYHOCTh, HAOIIOACHUE, W3MEpEHHE,
SKCIIEPUMEHT, MOJICTTUPOBAHUE.

®duszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTreTHUECKUN YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUYECKHE BEITMUUHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: knerka, opranusm, Oumocdepa, oOMeH BeIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PepMEHTHI).

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIINE CPECTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThl, MaTepHallbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIIACC.
OBIIASA 1 HEOPTAHUYECKASA XUMUSA
Teoperuyeckue 0CHOBbI XUMHHU

XUMUYEeCKUH 3leMeHT. AToM. Sapo aroma, H30TONBL. OIJEKTPOHHAs OO0OJIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, pP-, d- anmemeHTs. OCOOCHHOCTH
pacripesie/ieHus] AJIEKTPOHOB MO OpOUTalIIM B aTOMaX 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHask KOH(UTYpalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrtema XuUMHUYECKHUX 3yeMeHToB [JI. U
MenneneeBa. CBs3p NEpHOAUYECKOTO 3aKkoHa U Ilepmonnyeckol CHCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
I10 TPYIIIaM U NeproaaM. 3JHadeHNEe IEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrtpoeHue BemiecTBa. XHUMHUYECKas CBS3b. BuAbl XUMHYECKOM CBSI3M (KOBaJEHTHAas
HEMOoJIsSIpHasl U TOJISIpHAasi, MOHHAsA, MeTaJuIMyeckas). MexaHu3mbl 00Opa30BaHUsI KOBAJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTb.
DNIEKTPOOTPULIATENBHOCTE. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemecTBa MONEKYISPHOIO U HEMOJIEKYJISIPHOIO CTPOCHMS. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THIBl KPUCTAUIMYECKUX PEMETOK. 3aBUCUMOCTb CBOMCTBAa BEUIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTue 0 AMCHEPCHBIX cucTeMax. MICTMHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBast 10
BEILECTBA B paCTBOPE.

Knaccugpukamuss Heopranuuecknx coequHeHuil. HomeHkmatypa HEOpraHMYECKHX
BEIIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3THMYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKHMX pEakuii B HEOPTaHUYECKOH |
OpraHMYECKON XMMHUU. 3aKOH COXPAHEHHSI MACChl BELLECTB, 3aKOH COXPAHEHUS U IIPEBpalLEHUs
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuy, €€ 3aBHCUMOCTh OT pPa3lW4HbIX (QakTopoB. OOpaTuMble peaklUu.
Xumnueckoe paBHoBecHe. DAKTOpHI, BIMAIOIIKAE HA COCTOSHUE XUMHUYECKOTO DPaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble W crnadble 37eKTpoiauTsl. Cpelna BOIHBIX
PacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YUEHHUsl BEIIECTB U UX IPEBpalllEHUM: JAEMOHCTpalus
tabmun «llepuonanueckas cucrema xumuueckux snemeHtoB J[. WM. MenneneeBa», u3ydeHue
MoJieJel KPUCTAJUIMUECKUX pPemeéToK, HaOJII0AeHHEe U ONUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOPOJAa B IMPUCYTCTBUM KaTallu3aropa,
OIIPENIEIICHUE CPEellbl PAaCTBOPOB BEILECTB C IOMOIIBIO YHHUBEPCAIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MpOBEIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbiXx (aKkTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLIUK.

Pacuérnble 3anaum.

Pacuérbl o ypaBHEHHAM XUMHUYECKHUX PEAKIHI, B TOM YHCJIE TEPMOXUMHYECKHE PACUEThI,
Pacu€Thl ¢ UCIIOIB30BAHUEM TOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heoprannveckasi Xumus

Hemeramnsl. Ilomoxxenne HemerauioB B Ilepuoamyeckoi cucTeMe XUMHUYECKHX
anemenToB J[. . MenneneeBa M OCOOEHHOCTH CTpoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETaJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCI0poa, cepbl, hochopa u yriaepoaa).

XUMHUECKHE CBOMCTBAa BaKHEMIIMX HEMETAJUIOB (TajloT€HOB, cepbl, a3o0Ta, (ocdopa,
yriaepoaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COEJITMHEHUN).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramisl. [lonoxenune meramios B [lepuoguyeckoil cucteMe XUMHYECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OO0rme
¢uznueckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHMUYECKUN PSA HaNpsKEHHUM
METAJIJIOB.

XVUMUYECKUE CBOMCTBA BaXHEWIIUX METAIOB (HATPUHM, Kajduii, KalbIHid, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHUs: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U TEXHHKE.

OKCHEpUMEHTAIBHBIE METOJbl H3Y4YEHMs BEIIECTB M MX MPEBPALICHUI: H3y4yeHUE
KOJUIEKIIMM «MeTallibl M CIUIaBbl», OOpa3l0OB HEMETAJIOB, pPELICHHE HSKCIePUMEHTATbHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPAMOHHBIX U  JaOOpaTOPHBIX  OMBITOB
(B3auMojielicTBUE TUAPOKCHIA aTIOMUHHUS C PACTBOpPaMM KHUCIOT M LIEJIOYEl, KaueCTBEHHBIE
peakly Ha KAaTHOHBI METAJLJIOB).



PacuérHrle 3agayn.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 y4YacTBYIOIIMX B PEAKIMH BEIIECTB, pacuéThl mMacchl (00bEMa,
KOJINYECTBA BEILIECTBA) MPOJYKTOB PEAKLIUH, €CIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus U )KU3Hb

Posib xumun B 00€CTIeYeHUH SKOJIOTUYECKOM, SJHEPreTHUECKON U MUIIEBON Oe30MacHOCTH,
pazBuTUM MenuuuHbL. lloHATHE O Hay4yHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKkIui.

[IpencraBaenus 00 OOWMX HAayyHBIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BAKHEUILINX BELICCTB.

UYenoBek B MUpPE BEUIECTB M MaTepHalOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTe€pUalbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl I 3JIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XvUMHS U 3]I0pOBbE 4YEJIOBEKA: IpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiIa 0€30MacHOr0 MCIOJIb30BAaHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HeOpraHMYeCKOW XMMUU B
11 xnacce ocyuiecTBis€TCsS Yepe3 UCIOJIb30BaHNE KAaK OOLIUX €CTECTBEHHO-HAYUHBIX MOHSITHMH,
TaK U NOHSTUMN, SBJISIOIINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEJIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO01e ecTecTBEHHO-Hay4HbIe IOHATHA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTE3,  Kiaccu(uKauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®uznka: Marepusi, dHEprus, Macca, aToM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, U30TOI,
PaMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEJINYNHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTbD.

buonorust: knerka, opraHu3M, 3KOcHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

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

Texnonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTb, MeTaJlTyprus, MIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIJIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JIEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHA ITIPOI'PAMMBI 110 XHMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS O0YJarOITMMUCS
IIpOrpaMM CpeaHero oo1iero oopazoBanus (JINYHOCTHBIM, METAMPEAMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonn4eckoit OCHOBO# /I pa3pabOTKH MIIAHUPYEMBIX PE3yIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEILHOCTHBIHN MOIXO/.

B coOoTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS MpeAmera «XHUMHS» Ha YPOBHE CpeIHero ooiero oobpazoBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEICIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBAThCS B CBOEH N1€ATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIEJTOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlnyHOCTHBIE pE3yNbTaTbl OCBOEHUS MpeaMeTa «XUMHUsS» JOCTUTAIOTCA B E€IUHCTBE
yu4eOHOM M  BOCHUTATENBbHOM JI€ATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U HUJeajlaMd POCCUHCKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHM M TIpaBUJIAMHU TOBEACHUS,
CHOCOOCTBYIOIIMMHU TPOLIECCAaM CAMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJIEHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTpaxaroT c(HhopMHUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUECKON MAESITeNbHOCTH OOYYaroIIMXCS M0 pealu3anuu
MPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM UUCIIE B YACTH:

1) rpa:x1aHCcKOro BOCIMTAHUA:

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00sI3aHHOCTEH, yBaKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTH IPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOHN AESTEITbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K IPOIIECCYy TBOPUECTBA B OOJIACTH TEOPHUH U MPAKTUYECKOIO MPUMEHEHUs
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh pPEe3yNbTaT UIMTEIbHBIX HaOII0JeHU,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

MHTEpEcCa M I[I03HABATEJIbHBIX MOTHBOB B TMOJIYYEHHU U TOCIEAYIONIEM aHalu3e
nH(OpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYallMH, CBSI3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJCHUE W IOCTYIIKM CBOMX TOBApHILEH C IMO3ULUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECCTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONIOfCHHS TPaBUJI 0E30MacCHOTO OOpAIEeHUs] ¢ BEIIECTBAMH B OBITY, IMOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOIO 0O€30MacHOTo
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUsA TOCJCACTBUI U HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJCHHUS AIKOTOJS,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIILCKOW JIESATEIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PpELICHUWU MPAKTUYECKUX 3a/lady COLHUAIbHOMI
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

HWHTEpeca K MPAKTUYECKOMY HM3YUYECHHIO MPOQPECCU pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBa)XEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaraM TPYJI0BOM 1€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOM TpPaeKTOpUM OOpa30BaHMs,
Oynymieit mpodeccun U peanuszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U TOTPEOHOCTEH O0IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUA TI00aJTFHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU CpPEIbI;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIH30BAHMS JOCTHKEHUN XUMHH IS PEIISHUST BOIIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTHBHOTO HETPUSATHS JIEHCTBHUMA, MPUHOCSIINX BPEI OKPYXKAIOIIEH MPUPOTHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPHUATHBIC SKOJIOTHUECKHUE TMOCIEACTBHUS MPEIIPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYIbTYPhI, OIBITA
JEATeTLHOCTH  DKOJOTUYECKOW HAMpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATIBHON MPAKTHUKE, CHOCOOHOCTH M YMEHUS aKTUBHO
MIPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHOW MPAKTHUKHY;

MOHWMAHUSA CHENU(PUKA XUMUU Kak HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3JaHUU LIEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpYyKaroleM



MHUpPE KaK O €AMHCTBE IPUPOABI M 4YEIIOBEKA, B MO3HAHWM IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs IPHUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJIs COBPEMEHHOW IUBWIM3AIMHU: B €6
IYMaHHCTUYECKON HANpaBI€HHOCTH M BaXXHOM POJIM B CO3/laHMM HOBOW 0a3bl MaTepUalIbHOU
KYJBTYpPBl, PEIICHUH IT100aJIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEJIOBEUECTBA — ChIPEBOM,
OHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTUHM MEAMILIMHBI,
00eCTeYeHN! YCIIOBHH YCIIEIIHOTO TPyl U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOT0O YiIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTH METONOB II03HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIIOJIb30BATh MOJydyaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBIICHHI OKPYXKAIOIIEro MUpa M MPOHCXOIAIINX B HEM H3MEHEHHIA,
yMEHUs J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMXCS TaHHbBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENTFHO MCIOIB30BATh XMMUYECKHE 3HAHUS ISl PELICHUS TPOOIIeM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUH 110 XUMUU B COOTBETCTBUM C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3IMyHbIX cpepax npodeccuoHaTIbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOGHMsI ydyeOHOro mnpenmera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MexmnpenMeTHbIE) 00LIeHayUHbIe IOHATHUS, OTPAXKAIOLIHE LEJIOCTHOCTh HAYYHOM KapTHHBI MUpPa
U crenuuKy METO0B IIO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbI (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  ydyeOHble  JIEHCTBHS (mo3HaBaTeNbHbIE, KOMMYHUKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHbIe AEUCTBUS B IO3HABATENbHON U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIBHBIMH y4E€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

Osi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMH:

1) 6a30Bble JJOrMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJIM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEACIATh LENN JEATENbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHHS,
COOTHOCHTB PE3YJIbTaThl ACATEIBHOCTHU C IIOCTABICHHBIMU LEJISMH;

MCIIOJIb30BaTh NPU OCBOCHUM 3HAHMKA NPHUEMBI JIOTHYECKOIO MBINUICHHS — BBIICIATH
XapakTepHble NPU3HAKK TIOHATHM W yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAaKTOB U SIBIICHHIA;



BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALMHU BEILIECTB U XUMUYECKUX PEAKIIMIA;

YCTAaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE PpaACCYKICHUS (MHIYKTHBHBIEC, JAECIyKTHUBHBIE, II0 aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUSl B pacCMaTpUBAEMbIX SIBICHUAX, (HOpMyIupoBaTh
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHHM CUMBOJUYECKUE (3HAKOBBIC)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHME XHMHUYECKOM peakuud — [pU peleHUH Y4eOHbIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATb HA3BaHHbBIE MOJIEJIbHbIE NPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METOJI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUYECKUX PEaKIIHii;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOIb30BaTh IIOCTaBJIEHHbIE MU
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1t POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJ€Th HABBIKAMHM CAMOCTOSITEJIHOIO IIJIAHUPOBAHUS M TPOBEJIEHHUS] YYEHHYECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O0OOOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABJIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M MPOEKTHOM JeATeNIbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
MPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOJI0OB ITO3HAHUS.

3) padora ¢ nngopmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
AHAIN3UPOBATh HH(GOPMAIIMIO Ppa3IWYHBIX BUAOB M (OPM TNPEJCTABICHUS, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEIPOTUBOPEUNBOCTB;

(bopMynupoBaTh 3ampOChl M NPUMEHATh Pa3IMYHbIE METOJbI INpPH IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1715 BBIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpETaTh OMBIT MCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANbHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIONIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeACTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLuell: MPUMEHSATh MEXIpeIMeTHble ((QU3MUeCKue W MaTreMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMMU:

3aJaBaTh BOIPOCHI 10 CYILECTBY O0CYKAaeMOi TEeMBbI B X0J/i€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIeH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYINIaTh C IpPE3EHTAled pe3yJbTaTOB NMO3HABATEIBHON AEATENbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMHM IpPU  BBIIOJHEHUM XHMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,



peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYyJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
UCCIICIOBAaHMI ITyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 0OMEHa MHEHHSIMU.

OBgi1ajieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISITH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATH
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEAKLUX;

OCYIIECTBIISIT CAMOKOHTPOJIb CBOEW JIEATENHbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOLICHKHU.

MNPEJIMETHBIE PE3YJIBTATHBI
10 KJIACC

[TpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs) OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTABIJISIIOIIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW TPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUST W KYJIbTYPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAaMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO M IPUPOIHOH cpeie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
MOHTUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHasl), MOJIb, MOJISIpHAsE Macca, MOJSAPHBIA O00BEM, YIJIEpOTHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKai, H30MEpHUs, U30MEphl, TOMOJOTHUYECKHHA psifl, TOMOJIOTH,
YTJIEBOAOPOABI, KUCIOPOA M a30TCOJIEpIKAIUE COECIUHEHUSI, MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS]); TEOPUH U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKHIX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI SI3BIK XUMHH, MHPOBO33PEHYECKHE 3HAHWSA, JISKAIIHEe B OCHOBE MOHMMAaHUS
NPUYMHHOCTH W CUCTEMHOCTH XUMHYECKUX SIBICHUH, (PaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEHUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTUYECKOH JIeATENbHOCTH YEIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTaHABIUBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATH COOTBETCTBYIONIUE MOHATHS MIPH ONMCAHUH COCTaBa, CTPOCHHS U
MPEeBpAICHUI OPraHUIECKIX COCTUHEHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) GOPMYII OPTaHUUECKUX BEIIESCTB
U ypaBHEHUH XUMHUYECKHX PEaKIMid, W3rOTABIMBATh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUTSL UJUTFOCTPAIIUN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAIICKHOCTh H3yUYEHHBIX OPTaHUYECKIX
BEIIECTB 10 WX COCTaBY M CTPOSHHIO K OIpPENeNEHHOMY KJacCy/Tpylre COeIuHeHHN
(YriaeBoopoabl, KHCIOPON W a30TCOJACpKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISIPHBIE
COeMHEHUs), JaBaTh UM Ha3BaHus MO cuctemarnueckoil HomeHknatype (IUPAC), a takxe
MPUBOJUTH TPUBUAIBHBIC HA3BaHHs OTMACIHHBIX OPTraHMYECKHUX BEIIECTB (STUJICH, MPOIMHIICH,
aleTUJICH, STWICHIVIMKOJb, TIULEPUH, (QeHod, (GopManbAeruj, ameTalbAerdj, MypaBbUHAs
KHCJIOTA, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€ApUHOBAsl KHUCIOTa, TJII0K03a, (GpyKTO3a,
KpaxmaJl, LeJITI0103a, TJIULHH);



C(OPMHUPOBAHHOCTh YMEHHUS ONPEACIATh BHUAbl XUMHYECKOM CBSI3U B OPraHMYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPUMEHATH MOJOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. byrnepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepPU30BaTh COCTaB, CTPOEHHE, (PHU3UUECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTABUTENICH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BELLECTB
(MeTan, 2TaH, STWJEH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHzoul,
METaHOJI, 3TaHOJI, STWICHIJIMKOIb, TIIUIEPUH, (EHOJ, aleTalbleru/l, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIYy HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh HCTOYHUKH YTIIEBOJOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MHPOAYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJYKTOB PEaKun);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
IO3HAHUS, MCIIOJNB3YEMbIX B XHMUM IpPU HM3YyYEHUH BEIIECTB M XUMHUECKUX SIBICHUH
(HaOmrofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHMSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KMU3HEHHBIX CUTYAlIUsX, CBSI3aHHBIX
C BEIIECTBaMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKOW MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBUiIa OOpAIlleHUs C BEIIECTBAMU B COOTBETCTBUHU C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBINOJHATh XMUMHUYECKUN SKCIIEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEILECTB MPU HArpeBaHWH, MOJIYUYEHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JAEHaTypauus OelKoB TNpu
HarpeBaHuM, IIBETHbIE PEAKI[MN OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKHU 0€30MaCHOCTH
npu oOpallleHuu C BEIeCTBaMU U JJaOOpaTOpHBIM 00OpYI0BaHUEM, MPEJCTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIEpUMEHTa B (hopMe 3allUCH ypaBHEHUH COOTBETCTBYIOIIMX peaKUui u
(bopMynHpOBaThH BHIBOJIBI HA OCHOBE ATHUX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAJIU3MPOBATh XUMHUYECKYI0 HH(MOpMAIHNIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHpopmanuu, HTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTUYECKH IIeJIeCO00Pa3HOTro
NOBEJICHUS B OBITY M TPYJIOBOH JEATEIBHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbs M
OKpYXarollel MpUPOJHOIN cpesbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbicn mnokaszarens [1/JIK, mosicHsaTe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIECHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

JUIst 0Oy4arolMXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbsS: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METOJaX NO3HAHUS BEIECTB U XUMUYECKUX SBICHUH;

JUIs CENbIX M CHa0OBHIAMIMX OOyYaroIUXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy oO0o3HaueHuit JI. bpaiins s 3anucu XuMuyeckux (GopMyIL.



11 KUIIACC
ITpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXaroT:
- chopMHpPOBAaHHOCTH MPENICTABICHH: O XUMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHON
KapTHHBl MHpa, POJIM XMMHUU B NO3HAHUU SBJICHUN MPUPOJbI, B (POPMUPOBAHUN MBILUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMOHN [UId pelIeHus
NPAaKTUYECKUX 3a]a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

-BJIAJICHUE CUCTEMON XMMHUYECKHUX 3HAaHUM, KOTOPask BKJIIOYAET: OCHOBOIOJIATAIOIINE
HOHSTHS (XUMUYECKHI JIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaJICHTHOCTH, 3JIEKTPOOTPULIATEIBHOCTD, CTETICHb
OKHCJIEHHS, XUMUYECKasl CBSA3b (KOBAJIEHTHAsl, MOHHAs, METAJIIMYECKAsl, BOAOPOIHAS),
KPUCTAJIJIMYECKAsl PEIIETKA, TUIIBl XMMUUYECKUX PEaKLUi, PaCTBOP, MIEKTPOJIUTHL,
HERJIEKTPOJIUTBI, MIEKTPOJUTHYECKAS TUCCOLMALINSA, OKUCINUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKON peaKlMU, XMMUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI (TEOPHUIIEKTPOIUTHUECKON
Jrccouranuu, nepuoauyeckui 3akon . . MeneneeBa, 3aK0H COXpaHEHUSI MACChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILLEHHs] SHEPIUU IIPU XUMUYECKUX PEAKIHAX ), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKHUE 3HAHMSL, JIEKALIUE B OCHOBE IOHUMaHUS
IPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBJICHUH, (PAKTOIOrNYECKHE CBEICHUS O CBOICTBAX,
COCTaBe, MOJyYEHUHU U 0€30I1aCHOM MCIOJIb30BaHUHU BaXKHEUIINX HEOPraHUUECKUX BEIIECTB B
OBITY M IPAKTUUYECKON JEATEIIbHOCTH YEI0BEKa,;

-c(hOpMUPOBAHHOCTh YMEHH BBISABIIATH XapaKTepHbIE IPU3HAKY MTOHATUHN, YCTaHABIMBATh
UX B3aMMOCBA3b, HCIIOIB30BATh COOTBETCTBYIOIIME IOHATUS NPU ONHMCAHWM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPALLCHU;

-c(hOpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JJIsl COCTaBJIEHHUS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEeMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHWUYECKHX BEHIECTB (yrapHbId Tras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTb, HETall€Has W3BECTh, NUThEBAs COJA, MUPUT U
Apyrue);

-c(OOPMUPOBAHHOCTh YMEHMH OMNpEeAENsATh BAJEHTHOCTb U  CTENEHb OKHUCIICHHS
XUMUYECKHX DJJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BHJ XHMHUYECKOW CBS3H
(xoBaJiIeHTHAasi, MIOHHAs, METAJUIMYECKasi, BOJAOPOIHAs) B COCAUHEHMSX, THUI KPUCTAJUIMYECKOU
PELETKN KOHKPETHOI'O BEIlleCTBa (aTOMHas, MOJIEKYJIsIpHasi, HOHHAsI, METaJUTMYEeCKast), XapaKTep
Cpelibl B BOAHBIX PACTBOPAaX HEOPraHUYECKUX COECIUHEHUII;

-c(popMHPOBAHHOCTH YMEHHI yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHMUECKHUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIie coeIuHeHUN (IpOoCThie BEellecTBa — METaJlIbl U
HEMETaJlJIbl, OKCUIbI, OCHOBAHUs, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIN);

-c(hOpMUPOBAHHOCTh YMEHMH pacKpblBaTh CMBICH Iepuoauyeckoro 3akona J[. M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

-c(hOPMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUecKuX 3nemeHToB /1. 1.
MenzieneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTUYECKUE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH M3MEHEHHUS CBONCTB XHMHYECKHX 3JIEMEHTOB U HX
COCIMHEHUH I10 nepuogam U rpynnam [lepuoaudeckon cucreMsl XUMUYECKUX demMeHToB []. H.
Menneneena;



-cOpPMHUPOBAHHOCTh YMEHUW XapakTEepU30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE
CBOMCTBA HEOPraHWYECKUX BEIIECTB pPAa3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKJY HEOPraHWYeCKMMH BEIIeCTBAMH C IOMOIIbIO ypaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

-c(popMHPOBAHHOCTH YMEHHS KIACCHU(PUIMPOBATH XMMHUYECKHUE PEAKIUU MO Pa3TUYHBIM
npu3HaKkaM (YUCIy W COCTaBy pEarupyroliuxX BeHIeCTB, TeIioBoMy 3(hdexTy peakiuw,
M3MEHEHUIO CTEIICHEW OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYACTHIO KaTalIn3aTopa);

-c(popMHPOBAHHOCTH YMEHHI COCTABIATh YPaBHEHUS PEaKIMi PA3IMYHbBIX TUIIOB, TOJTHBIE
U COKpallEHHBbIE YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAasl yCJIOBHS, MPU KOTOPBIX 3TH
peakIMK UIYT 10 KOHIIA;

-c(hopMHPOBAHHOCTH YMEHHIA TPOBOANTH PEAKIINH, TIOATBEPIKIAFOIINE KAYECTBCHHBIN
COCTaB Pa3IMYHBIX HEOPTAaHUYECKUX BEIECTB,

-c(hopMHUPOBAHHOCTH YMEHHI PACKPBIBATH CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;

-c(hopMHPOBAHHOCTH YMEHHI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XHMHYECKON PEAKIHH OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [atensbe);

-c(hOpMHUPOBAHHOCTh YMCHHI XapaKTePU30BaTh XWMHUYCCKUE TIPOIECCHI, JIeKAIIUEe B
OCHOBE MPOMBIIIICHHOTO TMOJYYEHHUsI CEPHOM KUCIOTHI, aMMHaKa, dKOJIOTMUYECKUX MpobdiieMax
XUMHUYECKOT0 TPOU3BO/ICTBA;

-c(popMHpPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCICHHUS C HCIIOJIB30BAHUEM TOHSATHUS
«MaccoBasi JIOJII BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHUX
peaKIusaX, MacChl BEIIECTBA WM 00BbEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO d(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHSI MacChl BEIIECTB, MIPEBPALICHHUS U COXPAHEHHS SHEPTUU;

-c)OpMHUPOBAHHOCTh YMEHUH COOJII0/IaTh MpaBUjia MOJb30BaHUS XUMHUYECKON MOCYI0U U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAK)KE MpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU TIO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

-c(hopMHpPOBAaHHOCTh YMEHHUH IUTAHUPOBATh M BBIMOJHATH XUMHUYECKHH JKCHEPUMEHT
(paznoxeHue TMEpPOKCHIA BOJOpOAa B TPUCYTCTBUM KaTaau3aTropa, OIPEACIICHHE CpPEeJbl
pacTBOPOB BEMIECTB C MOMOIIBI0 YHUBEPCAIHPHOTO MHAUKATOPA, BIUSHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBbIE peakluu Ha
cynbe(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMS, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3ama4 o TeMam «Metamuie»y u «Hemeramsi»)

-c(hOpMHPOBAHHOCTh YMECHHHA KPUTHYECCKH AHATM3WPOBATH XMMHUYSCKYI0 WH(MOPMAITHIO,
MONTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpEeACTBa MAacCOBOW KOMMYHHKAIWH, WHTepHET U
JPYTHX);

-cOpPMHUPOBAHHOCTh, YMEHUW COOJIOMATh TMpaBWia SKOJOTUYECKH I1eJIeCO00pa3HOTro
MOBEJICHUSI B OBITY W TPYIAOBOM NEATEILHOCTH B IIEJIAX COXPAHEHUS CBOETO 3/I0POBBS W
OKpYKarollel MPUPOIHON Cpelbl, 0OCO3HABAaTh OMACHOCTh BO3ACUCTBHS HA JKUBBIE OPraHU3MBI
ompeAeNEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATh Ha mpuMepax CrocoOb
YMEHBIIEHUS 1 TIPEAOTBPAIICHUS X BPEIHOTO BO3JICHCTBHUS HA OPTaHU3M UYEIOBEKA;

151 00y4arouMxcs ¢ OTPaHMYEHHBIMH BO3MOXHOCTSMHU 3/I0POBbS: YMEHHE NMPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBJICHHIA,

-1 CIENBIX M CHA0OBHIANIMX OOydYaIOImUXCs: YMEHHE WCIOIb30BaTh pelbeqHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xumudeckux Gpopmyi.



TEMATUYECKOE IIVIAHUPOBAHHUE 10 kaacc

N KosaunyecTBo 4acoB DJIeKTPOHHbBbIE
[
/ HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI B Kourpoabusie IIpakruyeckue (undposbie)
n/n
cero paboThI pa6oTnI oOpasoBaTe/bHbIE
pecypcsbl
Pa3znen 1. Teoperuueckue OCHOBbI OPraHUYeCKOH XUMHMHU
11 [Ipeamer oprannueckoit xumuu. Teopusi CTpoeHuUs 5 0 0 bubmmoreka [JOK
' opraHunyeckux coenuHennit A. M. bytneposa https://myschool.edu.ru/
Hroro mo pazueny 6
Pa3znen 2. YrieBoaopoabl
bubnunoreka LIOK
2.1 IT — 3 0 0
PEACILHRIC YITCBOAOPOMBT = ATKAHET https://myschool.edu.ru/
59 HenpenenbHbie yrieBoaopoibl: aJKeHbI, 7 0 0 bubmuoreka [IOK
' aJIKaJueHBbI, IIMKJIOAIKaHbI, aTKUHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApoMaTHYeCcKHe yIIIeBOTOPOIbI 2 0 0
POMATHHECIHE YIIEBOAOPOA https://myschool.edu.ru/
54 [IpupoaHble HCTOYHUKH YTIIEBOAOPOJOB U UX 9 0 0 bubmuoteka [IOK
' nepepadoTka https://myschool.edu.ru/
95 I'eneTnyeckue cBsI3M MEXAyY KilacCaMu 5 0 0 bubnmorexa [JOK
' YIJIEBOIOPOIOB. https://myschool.edu.ru/
26 Cucremaru3zanus 1 000011eHne 3HaHUH TTI0 Teme Ne 5 0 0 bu6muoreka [JOK
' 2 «YT1eBo1opoAbl U UX IPUPOIHBIE HCTOUHUKH https://myschool.edu.ru/
57 Kontponbnas padora Nel mo teme «Teopust 1 1 0 bubmmoreka [JOK
' crpoenus A.M. bytiepoBa. YTieBogOpOabI» https://myschool.edu.ru/
HWroro no pazneny 19



https://myschool.edu.ru/
https://myschool.edu.ru/
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Pa3nen 3. Kuciaopoacoaep:kamme oprannyeckue coeinHeHUst

bu6nmoreka [IOK
1 ) 4
3 Crpret. Genon https://myschool.edu.ru/
3.9 Anpaeruasl. KapOoHoBBIE KUCTOTHL. CIIOKHBIC 6 bu6numoreka [IOK
' a¢upsl https://myschool.edu.ru/
bu6nmoreka [IOK
3.3 YIIeBOIE! 4 https://myschool.edu.ru/
bubnuoreka [{OK
4 II P 1
3 OBTOPCHHE. FEIICHHE 3a/1ad https://myschool.edu.ru/
KonTtponbsnast padora Ne 2 o teme
3.5 «Kucnopoacoaepxarninue opraHHuecKue 1 bubmmorexa LIOK
' POACOACPIAILHE Op https://myschool.edu.ru/
COCITUHEHUS»
Hroro no paszneny 16
Pa3znen 4. A3zorcoaepikaiiue OpraHnuveckue coeJMHEeHUs1
4.1 AMuHBI. AMHMHOKHCITOTBI. bemku 5 brbmmorexa LOK
https://myschool.edu.ru/
4 I'enernyeckas cBsI3bp MEXKY KJIacCaMu 1 bubmuoreka [IOK
' OPraHUYECKUX COCTUHEHUN https://myschool.edu.ru/
Hroro 1o pasneny 6

Pa3znen S. buosoruyeckn akTuBHBbIE OPraHUYeCKUe BellecTBa

5.1 ®epmenTsl. Butamunebl.l'opmonsl.JIekapcTBa 5 E;I[?sj?/ljr?;izﬁololl(.)e chu.ru /
59 ['eHeTHYeCcKUE TIENOYKH MPEBPACHUS 5 bubnmoreka [JOK

OPraHUYEeCKHUX BEIIECTB https://myschool.edu.ru/
5.3 O06o0mIeHre U cucTeMaTH3aIusl 3HAHHM. 9 bubmuorexa [{OK

[ToaroToBKa K KOHTPOJIBHOM padoTe.

https://myschool.edu.ru/
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5.4 KonTponpHas padora 1
Hroro 10
Pa3nesn 6. BbicokomosiekyJ/isipHble cOeIHHEHHSA
bu6nmoreka [IOK
6.1 [Tnactmaccer. Kayuyku. Bomokna 5) https:/myschool.edu.ru/
bubnunoreka LIOK
62 buotextionoris 1 https://myschool.edu.ru/
Hroro mo pazueny 6
Pasnea 7. IllonBenenne uToros
. bubnnorexa [{OK
[ Obobmerne sranmit 2 https://myschool.edu.ru/
. bubmuoreka [IOK
7.2 [ToaroroBka Kk KOHTPOJIBHOM paboTe 1 https://myschool.edu.ru/
7.3 Hroroas xonTpoasHas pabora 3a kypc 10 kimacca 1 bubnnoreka [JOK
https://myschool.edu.ru/
7.4 Hrorosoe 3anstne 1
Hroro 5
68 +2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME qaca

pes3eps



https://myschool.edu.ru/
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11 kaacce

Ne KoJsun4yecTBOo 4acoB DJIEKTPOHHBIE
n/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI B Konrpoabusie = IIpakTuyeck. (undposbie)
n cero paéoThI padoTsI o0pa3oBaTe/ibHbIE
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [13 u [ICXD 1. U. bubmuorexal [OK
1.1 7 1 0
MeneneeBa https://myschool.edu.ru/
bu6mmoreka [IOK
1.2 C .M 0 24 1 1
TpoeHHe BeniecTBa. MHOrooOpasue BeIecTB https://myschool.edu.ru/
bubmuorexa [JOK
1.3 X 17 1 0
HMITABCIHE peakinti https://myschool.edu.ru/
Hroro mo pazueny 48
Pa3znen 2. BemecTBa u ux cBoiicTBa
bu6mmorexa [IOK
2.1 K 2 0 0
NACCHUKALLH BLLICCTB https://myschool.edu.ru/
bubmuorexa [JOK
2.2 Meraibt 3 0 0 https://myschool.edu.ru/
bubmuorexa [JOK
2.3 H 2 0 1
CMETALIH https://myschool.edu.ru/
bub OK
2.4 Heopranmdeckue u opraHndecKre BelecTBa 6 0 0 hgpsji?/(;r:f/:sh%ol.e du.ru/
bu6 OK
2.5  CBs3b HEOPraHUYECKUX M OPTraHUYECKUX BEIICCTB 5 1 0 hgpg:jllor;f/:shgol.e du.ru/
Wroro no pazueny 18



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3zgen 3. XumMus u ;Ku3HbL

bubmuorexa [JOK
1 X 2
3 MMUS U FKU3HD https://myschool.edu.ru/
Urore o oen bu6mmoreka [IOK
pasneiay 2 https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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MNOYPOYHOE IIJNIAHUPOBAHHUE 10 kaace

N Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
; Jarta uudposbIe
n/ Tema ypoka KonTpoabn IIpakTuyeck
Bcero U3y4eHusi o0pa3oBaTe/bHbIe
I padoTshI padoTshI
pecypcsbl
Pa3znen 1. Teoperuueckue OCHOBbI OpraHnuveckoii xumuu (6 u)
1 [IpenMeTt opraHnyeckol XuMuu, €€ BO3HUKHOBEHHE, 1 0 0 04 bubnnoreka [JOK
pa3BUTHE U 3HAYECHUE https://myschool.edu.ru/
5 Teopust cTpoeHUS OPTaHUYECKUX COSTUHEHHH A. 1 0 0 06 bubnunoreka [JOK
M. bytnepoBa, €€ OCHOBHBIE ITOJIOKEHUS https://myschool.edu.ru/
[IpencraBnenue o kiaccuuKau OpraHUIeCKUX
3 BeriecTB. HomeHknarypa (cuctemaruyeckas) u 1 0 0 11.09 bubmorexa [IOK
' P ' https://myschool.edu.ru/
TPUBHUAIbHBIE HA3BAaHUSI OPTAHUYECKUX BEIIECTB
4 Howmenknarypa. Banentnocts. [IonaTHe o 1 0 0 13 bubnnoreka [JOK
TOMOJIOTHH X TOMOJIOTax. https://myschool.edu.ru/
bu6nmoreka [JOK
5 Nzomepust u €€ BuabI 1 0 0 18
p 8 https://myschool.edu.ru/
bu6mmorekxa [IOK
6 THITBI XUMHYECKUX PeaKITui 1 0 0 20
peak https://myschool.edu.ru/
Paznen 2. Yraesogopoani (19 )
bubmuorexa [JOK
7 [IpupoaHbIil M TOMYTHBIA ra3bl 1 0 0 25
pHpoA vt https://myschool.edu.ru/
bubmuorexa [JOK
8 AJIKaHEBIL: COCTaB U CTPOEHHE, TOMOJIOTHYECKUI Ps 1 0 0 27
R pAx https://myschool.edu.ru/
. bubnnoreka [JOK
9 AJTKaHBI:CBOMCTBA ,[TOJy4YE€HNE U TPUMEHEHNE 1 0 0 02.10 1

https://myschool.edu.ru/
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bubmuorexa [JOK

10 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 04.10 httos://myschool.edu.ru/
11 AJIKEHBI:CBOICTBA ,[TI0JTyYCHUE U IPUMEHEHHUE 09.10 bubmorexa [IOK
https://myschool.edu.ru/
12 Ankanuensl :0011as XapaKkTeprucTUKa 11.10 Etilfsj?;l;f/eslésogli Icfu.ru /
13 Ankanuensl. CpoiictBa.lIpumenenue. [lonyuenue 16.10 bubnnoreka [JOK
CUHTETUYECKOIO KayuyyKa U PE3UHBI https://myschool.edu.ru/
bubnnoreka [JOK
14 Hpxcnoantant 1810 https://mvschoLoII.edu.ru/
AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,
15 TOMOJIOTUYECKHUH PsAll. ALICTUIIEH — MPOCTEUIIIHI 23.10 bubmorexa LIOK
https://myschool.edu.ru/
MPEJICTAaBUTENb aJTKHHOB
16 XUMHUYECKUE CBOMCTBA, MOJTYYCHUE U TPUMEHEHUE 25 10 bubnuoteka [JOK
AJIKMHOB https://myschool.edu.ru/
bubnnoreka [JOK
17 Apenbl.O011as1 XapaKTepuCcTUKa https:/ /mvscholjl.e du.ru/
18 ApeHbl: 6€H30J1 ¥ TOITYOJL. bubnuoreka [IOK
CgoiictBa.llonyuenue.llpumenenue https://myschool.edu.ru/
19 [IpupoaHbIe HCTOYHUKH YTIAEBOAOPOA0B. CriOCcOOBI bubmuoreka [IOK
nepepadoTku HePTH https://myschool.edu.ru/
20 [IpupoaHbIE UCTOYHUKH YIJIEBOIOPOIOB: bubnnorexa [JOK
KaMEHHBIN yIroJib https://myschool.edu.ru/
91 ['eneTndeckas CBS3b yriaeBOI0OPOIOB, bubmuorexa [JOK
MIPUHAUICKANMX K PA3TIMYHBIM KJlaccaM https://myschool.edu.ru/
99 I'eneTnyeckas cBsI3b yrieBOJOPOAOB, bubnmoreka [JOK

MMpUHAJICKAIUX K pa3JIMYHbIM KjlaCCaM

https://myschool.edu.ru/
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23 O06o01IeHne ¥ cucTeMaTH3aIus 3HaHU| 0 bubnmoreka [JOK
1o Teme Ne 2 «YT1eBo10po/ibl U UX TPUPOIHBIE https://myschool.edu.ru/
UCTOYHUKI»

24 [ToaroroBka K KOHTPOJIBHOU pabOTE MO pa3aeny 0 bubnunoreka HOK
«YTIeBonopoas» https://myschool.edu.ru/

o5 Kontpoinbnas padora Nel o pazneny 1 bubmunorexa [JOK
«YTIEeBOIOPOB» https://myschool.edu.ru/
Paznen 3. Kuciopoacoaepxamme opranndeckue coequHenus (16 4)

26 IIpenenbHble OTHOATOMHBIE CIIUPTHI: METAHOJI U 0 bu6mmoreka [IOK

sTaHod. Bomopoanas cBs3b https://myschool.edu.ru/

97 XHUMHYECKUE CBOMCTBA , IOJYyYEHHE U IPUMEHEHHE 0 bubnuorexa [JOK
CIIUPTOB https://myschool.edu.ru/

28 MHOroaToMHbIE CITUPTHI: ITUICHTIUKOIb 1 0 bubnmnoreka [JOK
TIIULEPUH https://myschool.edu.ru/

29 ®DeHo: CTPOCHHUE MOIEKYIIbI, PU3NYECKUe U 0 bubnmnoreka [JOK
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE https://myschool.edu.ru/

30 Anpaeruapl: GopMaIbAeTUA U alleTaJIbJIET /L. 0 bubnnoreka [JOK
AtnieToH https://myschool.edu.ru/

31 O1HOOCHOBHBIE TIPEIETbHBIE KAPOOHOBHIE 0 bubnmoreka [JOK
KHCJIOTBI: MypaBbHHAsI U YKCYCHas https://myschool.edu.ru/

. bubnmoreka [JOK

32 CBoiicTBa,mony4eHre, IPUMEHEHNE 0 https:/ /mvschoLOII.e du.ru/

33 [Ipaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa 0 bubnmoreka [JOK
YKCYCHOM KHUCIIOTBI» https://myschool.edu.ru/

34 CrnosxxHble 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX 0 bubnnoreka [JOK

KUCTOT. [ Maponu3 coKHbBIX 3UPOB

https://myschool.edu.ru/
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35

Kupsl: runponus, npuMeHeHue, Onoornyeckas
POJIb )KUPOB. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, KX MOIOLIIee ACHCTBHE

bubmuoreka [JOK
https://myschool.edu.ru/

bubmuorexa [JOK
36 VYTneBoapl: COCTaB, KJIACCH(PHUKAINA U 3HAUCHUE
https://myschool.edu.ru/
37 Momnocaxapusl.l ekcosbl.] moko3a. bubnunoreka [HOK
https://myschool.edu.ru/
bu6mmoreka [IOK
38 fcaxapHuabl: caxapos3a
A pHA p https://myschool.edu.ru/
39 Kpaxmai # 11eJutro103a Kak IpUpOIHEIE ITOJTUMEDEI bubmmorexa [OK
P pHp p https://myschool.edu.ru/
Cucremaruzanus 1 0000IIIeHIE 3HAHUHN 110 TEME
40 Ne3 «Kucnmopoacogepskalye opraHndeckue bubmorexa [IOK
- p p p . https://myschool.edu.ru/
COETMHEHUS M UX HAXOXKIEHHUE B )KUBOU MPUPOIE»
41 KP Ne2 o pazneny «Kucnopoaconepsxamue bubnuorexa [JOK
OPraHUYECKHE COCTUHEHUSI https://myschool.edu.ru/
Paznen 4. A3oTcoaep:kainue oprannvyeckue coenntHenus (6 1)
bubnuoreka IIOK
42 AMWHBI: METWIAMAH U aHUJINH 1
https://myschool.edu.ru/
. bubnuorexa [JOK
43 AMUHEBL: XUMHYECKUE CBOUCTBA
https://myschool.edu.ru/
AMUHOKHUCIOTH KaK aM(pOTepHbIE OPraHUYECKUE
bu6mmorexa [IOK
44 COEIMHEHMS, NX OMOJIOTHYECKOE 3HAUYECHHE.
N https://myschool.edu.ru/
CBolicTBa, MOTy4YeHHUE U TPUMEHEHUE aMUHOKHUCIIOT
benku kak mpupoIHbIE BEICOKOMOJIEKYIISIPHBIC
. bu6mmoreka [IOK
45 COCTMHECHUS. XMMUYECKUE CBOWCTBA, MOTyYeHUE U

npUMeHEeHHe OEJIKOB

https://myschool.edu.ru/
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HyxnenHoBbIe KUCIIOTHI bubmumoreka [IOK
46 1 0
https://myschool.edu.ru/
47 ['eneTnueckas CBA3b MEXAY KJIaCCAMHU OPTaHUYECKUX 1 0 bubnmoreka [JOK
COEIMHEHUN https://myschool.edu.ru/
Paznen 5. BuoJiornyecku akTUBHbIEe opranuyeckue Bemecrsa. (10 )
bubmuorexa [JOK
48 () . 1 0
CPMEHTHL https://myschool.edu.ru/
49 Butamunab 1 0 bubmmorexa [IOK
https://myschool.edu.ru/
bubmuorexa [JOK
r 1
50 OPMOHE! 0 https://myschool.edu.ru/
bu6mmoreka [IOK
1 1
> Jlexapcraa 0 https://myschool.edu.ru/
52 I1. P. Ne 3. «OOHapyx«eHre BUTAMUHOBY» 1 0 bubmmorexa LOK
https://myschool.edu.ru/
53 I'eHeTnyeckre LIENOYKHU MPEBPALLICHUST KUCIOPOI- U 1 0 bubnuotexa [JOK
a30TCOAEPKALIUX YTIIIEBOIOPOIOB https://myschool.edu.ru/
54 ['eHeTHYeCKuE ETIOYKH MPEeBpaIleHUs KUCIOPOI- U 1 0 bubnmoreka [JOK
a30TCOJEPKAIMMNX YTIEBOJOPOIOB https://myschool.edu.ru/
Pemenune pacueTHbIX 3a1a4 MO TeMe
bu6mmorekxa [IOK
55 «A30TcozepKallue OPraHUUECKNE COETUHEHUS U 1 0
N https://myschool.edu.ru/
WX HaXOXICHHUE B KUBOU MPUPOICH»
56 O06001IeHre 3HAHUN 0 KHCIIOPOJI- U 1 1 bubmmoreka [JOK

a30TCOoACPKAIUX OPTraHNUYCCKUX COCIUHCHUAX

https://myschool.edu.ru/
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VYpok — ynpaxkHeHHE M0 TeMe «A30TCoAepKaIINe

bubmuoreka [JOK

57 OpraHUYECKHE COEINHEHUS U UX HAXOXKIECHUE B 1
p B 8 a https://myschool.edu.ru/
YKUBOU TIPUPOICH
Pa3znen 6. BbicokomouiekyJsipHble coeqrHeHus (6 1)
58 OCHOBHBIE TIOHATHSI XUMHH BBICOKOMOJIEKYIISIPHBIX bubmuorexa [JOK
coeMHeHUH. MICKyCCTBEHHbIE TOJIUMEPHI 1 https://myschool.edu.ru/
b K
59 CHHTETHYECKHE TIaCTMACCHI 1 nomorexa O
https://myschool.edu.ru/
bu6mmoreka [IOK
60 CHUHTETHUYECKHUE KAYUYKHA 1
Yy https://myschool.edu.ru/
61 CHHTETHUYECKHUE BOJIOKHA 1 Bubmorexa [IOK
https://myschool.edu.ru/
62 [Tpaktuyeckas pabora Ne4 «Pacmno3znaBaHue 1 bubnnorexka [JOK
IJ1aCTMAacC U BOJIOKOH https://myschool.edu.ru/
bu6mmoreka [IOK
63 buorexuonorusa 1
https://myschool.edu.ru/
Pazgea 7. [lonBenenue utoros (S 4)
b K
64 O0001IeHre 3HAaHUH 0 OPTAaHUYECKON XUMHUH 1 nommorexa O
https://myschool.edu.ru/
bub6anorexa LIOK
65 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUI 1 nbnmotexa 11
https://myschool.edu.ru/
bu6mmorekxa [IOK
66 TToaroroBka Kk KOHTPOJIBLHOU padboTe 1
a p p https://myschool.edu.ru/
b K
67 KonTtponbHas padora Ne 4 o kypcy 1 nomorexa LIO

https://myschool.edu.ru/
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bubmuoreka [JOK

68 AHaM3 KOHTPOJIBHOU paboThl Ned 1 httos://myschool.edu.ru/
69 Peseps
70 pesepB

68 +2

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kontpoabn | IIpakTunyeck

n/n u3yuyeHusi  oOpa3oBaTejibHbIE

pecypcsbl

Tema 1. Ctpoenune atroma u nepuogndeckuii 3akon J[.MU.MengeneeBa (74).
BBOHBIN HHCTPYKTaX 110 TEXHUKE OE30MIACHOCTH. bubnuorexa [IOK
Crtpoenue aToma. ATOM — CIIOKHAs 4aCTHUIIA. https://myschool.edu.ru/
CocrosiHue JIEKTPOHOB B aTOME. DJIEKTPOHHAs bubnnoreka [JOK
KOH(UTYpaIs aTOMOB XUMUUYECKHUX JIEMEHTOB https://myschool.edu.ru/
BanenTHbIE BO3MOKHOCTH aTOMOB XMMHUYECKUX bubnuorexa [JOK

9JICMCHTOB

https://myschool.edu.ru/

[Iepnonnueckuil 3aKOH U MEPUOUYECKAs CUCTEMA
XUMHUYeCcKuX djieMeHToB .M. MenaeneeBa u
CTPOEHHE aToMa

bu6mmoreka [IOK
https://myschool.edu.ru/

[Iepnonnueckuil 3aKOH U CTPOCHHUE aTOMa.

bu6mmorexa [IOK
https://myschool.edu.ru/

M3MeneHne CBOMCTB BJIEMECHTOB U X COCTMHEHUM
B 3aBUCHMOCTH OT nojoxkenus B IICXD
ITonoxenue Bogopoxa B llepuoauueckon cucreme
J.A.Menneneena.

bu6mmorexa [IOK
https://myschool.edu.ru/

KP Nel o teme «Ctpoenne atomay»

bu6mmorekxa [IOK
https://myschool.edu.ru/
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Tema 2. CTpoenue BemecTBa (24 4)

8 " bubmuorexa [JOK
OFHA CBASD. https://myschool.edu.ru/

9 " bubmuorexa [JOK
OHHAs KpUCTAJJTMYECKas perieTka https://myschool.edu.ru/

bubmuorexa [JOK

10 KoBasieHTHast XuMHUYecKasi CBSA3b

https://myschool.edu.ru/

1 ATOMHas 1 MOJIEKYJIIpHAsl KPUCTALIINYECKUE bubnnorexa [HOK
peleTKu https://myschool.edu.ru/

. bubnuorexa [JOK
12 I'uGpuau3anms opouTaneit 1 reOMeTpUst MOJICKYIT https://myschool.edu.ru/

13 MerTtannuueckas cBsi3b . MeTaminueckast bu6mmoreka [IOK
KPHUCTAJUIMYECKAs PEIIeTKa. https://myschool.edu.ru/

14 B bubmuorexa [JOK
OHOPOATAT CBA3D https://myschool.edu.ru/

15 E o bu6mmorexa [IOK
JIUHAS TIPUPOJIa XUMUIECKHIX CBS3C httos://myschool.edu.ru/

16 0 bu6mmoreka [IOK
PTAamHHACCiHe HOMMEpH! https://myschool.edu.ru/

17 u bubnuorexa [JOK
COPTAHITECKHE HOMIMEPE! https://myschool.edu.ru/

bubmuorexa [JOK
18 I"a3000pa3Hoe coCcTOsIHIE BEIIECTRA. httos://myschool.edu.ru/

19 [TpupoHble ra3000pa3Hble CMECH: BO3AYX U bubnnorexa [JOK
MIPUPOIHBIN ra3 https://myschool.edu.ru/

20 [IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOIOPO/I, bubnnorexka [HOK

KHUCJIOPO/I, YTIEKUCIBIN ra3, U3y4eHHUe UX CBOMCTB.

https://myschool.edu.ru/
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21 [IpencraBuTenu ra3000pa3HbIX BEIIECTB: AMMHAK, bubmumoreka [IOK
STUJICH, U3YYECHHUE UX CBONCTB https://myschool.edu.ru/
Bbubanoreka [IOK
22 I1P Nel «Ilony4yeHnue u pacrio3HaBaHUE I'a30B» »
https://myschool.edu.ru/
Kunakoe cocrosuue BemniecTsa. Boaa. XKuakne
23 KpUCTAJIBL. MaccoBasi 10JIs1 pACTBOPEHHOTO bubmorexa LOK
P ’ p p https://myschool.edu.ru/
BEIIECTBA.
bubmuorexa [JOK
24 JKecTKOCTh BOABI U CIIOCOOEI €€ YCTPaHEHUS
a yerp https://myschool.edu.ru/
o5 TBepnoe coctosiHue BeniecTBa. AMOp(HbIE bubnunoreka [JOK
BemecTBa. CocTaB BellecTBa U CMECEH. https://myschool.edu.ru/
26 JlucniepcHbie CUCTEMBI bubmuorexa [JOK
https://myschool.edu.ru/
3aKoH IMOCTOSHCTBA COCTaBa BelllecTBa. PacueTsl,
bu6mmoreka [IOK
27 CBsI3aHHBIE C ITOHITHEM «MaccoBas J0JId dJIEMEHTA
https://myschool.edu.ru/
B BEILIECTBE»
3aKO0H IIOCTOSTHCTBA COCTaBa BEIleCTBa. PacueTsl,
bu6mmorexa [IOK
28 CBsI3aHHBIE C ITOHITHEM «MaccoBas J0JId dJIEMEHTa
https://myschool.edu.ru/
B BEILIECTBE»
29 O06001eHre 1 cucTeMaTr3aIs 3HaHUI 110 TeMe bubnmoreka [JOK
«CTpoeHue BeniecTna https://myschool.edu.ru/
bubmuorexa [JOK
30 KP Ne2 o teme «CTpoeHHe BELIECTBAY
B m https://myschool.edu.ru/
bu6mmorexa [IOK
31 AHann3 KOHTPOIBLHON padoThl Ne 2.
B p https://myschool.edu.ru/
Tema 3. Xumnueckue peakuuu (174).
39 Krnaccudukanusa XuMHUECKUX peakluii B bubnmoreka [JOK

HEOPraHWYECKOW XUMUU

https://myschool.edu.ru/
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33 Knaccudukanus XuMHUecKuX peakiuuii B bubmumoreka [IOK
OpraHUYeCKON XUMHUHU https://myschool.edu.ru/

34 CkopocTh XMMHUYECKOH peakuuu bubmmorexa LIOK
https://myschool.edu.ru/

35 OOpaTUMOCTh XMMHYECKHUX PEAKIIHIA. bubnunoreka [JOK
HeoOpaTumble peakiuu https://myschool.edu.ru/

36 OOpaTumble XUMHUYECKHE PeaKInil. XUMUYECKOe bubnunoreka [JOK
paBHOBECHE https://myschool.edu.ru/

37 Ponb BOJbI B XUMHUECKUX PEAKIIUIX bubmmorexa [IOK
https://myschool.edu.ru/

38 DAEKTPOIUTHI U HEIJEKTPOIUTHI bubmmorexa [IOK
https://myschool.edu.ru/

39 DNEKTPOIUTHYECKAS JUCCOIUAITHS bubmmorexa [IOK
https://myschool.edu.ru/

40 [M'uaponu3 HeopraHUYECKUX COeTMHEHUNA bubmmorexa [IOK
https://myschool.edu.ru/

41 I'maponus opraHuYeCcKUX COEINHEHUN bubmmorexa LOK
https://myschool.edu.ru/

42 OKHCIIUTENEHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU B bubnuoteka [JOK
HEOPraHWYECKOW XUMUU https://myschool.edu.ru/

43 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUU B bubnmoreka [JOK
OpraHUYeCKON XMMHUHU https://myschool.edu.ru/

bubnmoreka [JOK
44 IICKTPOIH3 PacILIaBOB https://myschoLOII.edu.ru/

bubnmoreka [JOK
45 IIEKTPOIH3 pacTBOPOB https://myschoLOII.edu.ru/

46 O0001IeHrEe 1 cUCcTeEMaTU3alus 3HaHUI 110 TEME. bubnnorexa LIOK

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

bubmuoreka [JOK

47 KP Ne3 o Teme «XUMHYECKHE PEaKITUM
peaxt https://myschool.edu.ru/
. bubmuorexa [JOK
48 AHanM3 KOHTPOJIBHOU paboThl Ne2 1
https://myschool.edu.ru/
Tema 4. BemmectBa u ux cpoiicrsa (18u).
49 Kiaccudukanmsi HEOpraHM4eCKuX CoeaUHEHUI bubmmorexa [IOK
. P s https://myschool.edu.ru/
50 Kiaccudukanms opraHuueckux coeuHeHUI bubmorexa LHOK
. P A https://myschool.edu.ru/
[Tonoxenue metamnos B IICXD JI.1. Menzaeneena,
. bubnuotexa [JOK
51 CTpoeHus ux aTroMoB. du3nyeckrue cBOKCTBA
https://myschool.edu.ru/
MeTauioB. CIUTaBbI.
59 XUMHYECKHE CBONCTBA METAJIJIOB KaK bu6mmorexa [IOK
BOCCTAaHOBUTEIICH. https://myschool.edu.ru/
bu6mmorexa [IOK
53 Kopposus metaios
PP https://myschool.edu.ru/
[Tonoxxenne Hemeramios B [ICXD JI.1.
bu6mmorexa [IOK
54 MenneneeBa, CTpoeHus: UX aToMOB. DU3nUecKue
. https://myschool.edu.ru/
CBOICTBa HEMETAJIIIOB
55 XUMHUYECKHE CBOMCTBA HEMETAIIIIOB KaK bubnmoreka [JOK
OKHCIIUTENIEN U BOCCTAHOBUTENEH https://myschool.edu.ru/
bubmuorexa [JOK
56 Kucnotsl HeOprannyeckue i
https://myschool.edu.ru/
bubmuorexa [JOK
S7 Kucnorel oprannueckue 1
https://myschool.edu.ru/
bubmuoreka [JOK
58 OcHOBaHUS HEOPTAHHUYECKUE >

https://myschool.edu.ru/
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59 OcHoBaHUs OpraHUYECKHe 1 bubnmoreka [JOK
https://myschool.edu.ru/
. bu6mmoreka [IOK
60 Comu. Knaccudukarnus conei 1 httos://myschool.edu.ru/
61 XHUMHAYECKHE CBOMCTBA COJIEH 1 bubmorexa LOK
https://myschool.edu.ru/
62 I'enernueckas cBsA3b MEKy Kilaccamu 1 bubnuoreka [IOK
HEOPraHWYECKUX U OPraHUYECKUX COCAUHECHUI https://myschool.edu.ru/
63 [IpakTuueckas pabora No2 «nenTudukanus 1 bubnuorexa [JOK
HEOPraHWYECKUX BEILIESCTBY https://myschool.edu.ru/
64 O0001enre U cucTeMaTH3ays 3HAHUHA 10 TEME 1 bubmorera [IOK
https://myschool.edu.ru/
65 KonTponbhas padota Ne4 no teme «Bemiectsa u 1 bubnnoreka [JOK
HMX CBOMCTBaY https://myschool.edu.ru/
bu6mmoreka [JOK
A % 1
66 HAITH3 KOHTPOIHOH PaboTh! https://myschool.edu.ru/
Tema 5. Xumus B :xKu3Hu 0011ecTBA (24).
67 XUMHA U TOBCEeTHEBHAS KU3HD UETOBEKA 1 bubmmorexa [IOK
https://myschool.edu.ru/
68 XuMUS ¥ TPOU3BOACTBO. XUMHUS U KOJIOTHS 1 bubmmorexa LIOK
https://myschool.edu.ru/
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOTI'O ITPOLLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus / I'abpuemnsta O.C., OctpoymoB WN.I'., Cnaakos C.A., Akunonepaoe obuiectBo «M3narensctBo «IIpocsemenner»

Xumus, 10 xknace/ 'a6puensta O.C., O01mecTBoO ¢ orpaHUYeHHOM 0TBETCTBEHHOCTHIO «/IPODAY; AkinonepHoe obmectBo «M31aTenbcTBO
«IIpocserenune»

* Xumus, 11 kmacce/ I'abpuensa O.C., O6mmecTBO ¢ orpaHUYeHHON 0TBETCTBEHHOCTHIO «/IPODAY; AxuimonepHoe o6mecTBo «l3marenscTBo
«IIpocsemenune»

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. O.C.I'abpuensH, I'.I".JIpicoBa «Xumust Meroaudeckoe mocodue — 6a30BbIil ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mas XuMus B TecTax, 3aj1a4ax, ynpaxknenusx.11 kiace» — M.: JIpoda,2023 r.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc: KoHTponsHbIE 1 TPOBEpOYHBIE Pa0OTH K yueOHUKY». — M.: [Ipoda,
2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 xknacc: Hacronpnas kaura st yautensi».Hacts 1-M.: Ipoda, 2019 rox.

5. O.C.I'abpuensn, I'.I'.JIbicoBa, A.I'.Beenenckas «Xumus 11 knacc: HactonpHas kaura mist yaurensi». Yacts 2 — M.: [lpoda, 2022 rox.
6. O.C.I'abpuensn, I[1.B.Pemeros, N.I".OctpoymoBa «3agaun Mo XuMUHU U CIOCOOBI UX pemeHus» - M.: «Ipoday, 2021roz.

7. B.I'. lenucoBa «Xumus 11 knacc noypounsie miaansl no yueoHuky O.C.I'abpuensna, I'.I".JIpicoBoit» - Bonrorpagy» Yuutens 2018ron.
8. M.A.Psa6oBa, Y .IO.Hesckas, P.B.JIuako «Tectsl mo xumuu 11 xiracey», - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensn, U.I'.octpoymoB «XUMUUeCKHi SKCIepUMeEHT B 1koiie 11 kiacey; - M.: JIpoga. —2019 rog.

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru T"'azera «Xumus» u callT 1t yunrtens «5 uay Ha yPOK XUMHU»

http://him.1september.ru Eaunas xomnexuus LIOP: TIpenmeTHas KoymeKiust « XUMHUsD»
http://school-collection.edu.ru/collection/chemistry EcrecTBenno-Hay4nbIe skciepuMeHTh: XuMus. Komekius Poccuiickoro
00111e00pa30BaTEeNILHOTO MOPTAJIa

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas omumnuaza MKOJIbHUKOB IO XUMUHU

http://chem.rusolymp.ru Opranuueckast XUMUs: SIEKTPOHHBIA YYEOHHK ISl CPEIHEN IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBIH yIEeOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJUISHK: XUMHUSI

http://www.chemistry.ru JlucraniimonHast oJMMITHAIA TI0 XUMHUH: TEICKOMMYHUKAITMOHHBINA 00pa30BaTeIbHbBIN MPOCKT.






