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MNOSACHUTEJIBHASA 3AIIMCKA

[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 OCBOEHUS (eaepabHON 00pa30BaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B oOpa3oBaTelbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peaqu3yrOMUX
OCHOBHBIE 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY HOJIXOJIOB K pa3padOTKe MporpaMMmbl IO XUMHH, K ONpEIENCHHI0 oO0IIeH
CTpaTeruy OOyYeHUs, BOCIIUTAHUS U PA3BUTUS 00YJAIOIIUXCA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHCTEME XHMUYECKOro o00pa3oBaHHsA. OTU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHETro
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MAaTEPHAIBHOM KM3HHU OOILECTBA, a TAKXkKe C Y4ETOM OOLIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEr0 OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHabHOW KyabTypbl. OHa BHOCUT CBOM BKIaja B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyJa H
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3uJaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOIMMHU IEISIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHHs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKM MHPOBO33PEHYECKUX OPHUEHTUPOB, YCHEIIHOIO BKJIIOYEHHUS B KH3Hb COLUYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMU» 1 «OO011asi 1 HeOpraHMuYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEPKAaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUH 110 HEOPraHUYECKON XMMHUU (C BKIIFOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TperMeTa OOECIeYHBAET BO3MOXKHOCTH PACCMOTPEHHUS BCETO MHOT000pa3us
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BHUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOEHUU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILEro oOpa3oBaHUs IE€pBOHAYAIbHbIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOTO o0OIIEro o0pa3oBaHMsS TEOPETHUECKUI MaTepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX U METO/0JIOTUYECKUX IO3ULIHM,
riy0Xke TMOHATh 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 XMMHUYECKUX PEAKIMAX, UX CYLITHOCTH U 3aKOHOMEPHOCTSX MPOTEKAaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBalOT €€ pojib B I103HABATEIbHOW U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIMIO U MPUMEHATH €€ ISl MOMOJMHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHs OPHEHTHPOBAHO Ha (hopMupoBaHUE y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUHUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B nmnnane pemieHus 3anad BOCHHUTAHHUSA, Pa3sBUTHS M COLUAIU3ALMKM  O0YyYaroluXcs
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (pOpMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMYHBIX BHJIOB AEATEIBHOCTHU: PELICHUs IPO0OJIeM, IOUCKA, aHAIN3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenosaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KaTeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUUYECKOW EATENIbHOCTH YeNOBeKa M KaK OJHOT0o U3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

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

e (QopmMHupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUPA, B OCHOBE KOTOPOH JieKaT KIIOUEBHIEC MOHSTHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0O0OOIEHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHPOBATHCS B
MHUPE BEIIECTB U XUMHYCCKHX SBIICHUH, IMCIOIIUX MECTO B MPUPOJE, B MPAKTHUUECKON H
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTEepUCTUKA LIeJe U 3a/71a4 U3ydeHus MpeaMera B
mporpamMme 1Mo XUMHHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOyueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN W NMPUMEHEHUS WX B PEaTbHOU KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBs3u c 3TUM Tpu U3YYEHHH TMpeaMera «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MpUOOpETAIOT TaKKE IENIN 1 3a/1a4H, KaK:

aganTanus  OOydJalroImuXCcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUIEKTYalbHO pPAa3BUTOM JHYHOCTH, TOTOBOH K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHalW3a U 00paboTku WHGPOpPMAIMHN, HEOOXOAUMBIX JUIS TPUOOpPETEHHS OIMbITa
JeATETLHOCTH, KOTOpash 3aHMMaeT BaXXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OIEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATEILHO NPHOOpPETaTh HOBBIC 3HAHUS IO XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbBIE MH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOU U HAyYHO-TOMYIIpHOU WH(DOPMALIUKA XUMHUYECKOTO
COZIepKaHUS;



dbopMupOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS aCCOLIMATUBHOIO U JIOTUYECKOTO MBILUICHHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIICPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW polM B  pelleHud  Tho0ajbHBIX  MpoOJeM  palloHaIbHOTrO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, A TaKXe MPUOOPETEHUSI OIBbITa UCIOJIb30BAHUS MOJIYUEHHBIX 3HAHUN NJISl PUHATHUS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCiio 4acoB, OTBEAEHHBIX ISl MU3YYEHUS XUMUU, 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 OPraHUYeCKOl XMMHUHU

IIpeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHble (OpPMYIBl OPraHMYECKHUX BEUIeCTB. | omouorus,
n3oMepust. XuMU4ecKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHMYecKHX  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) W TpPUBHAJIBHBIE HA3BAaHUS BAKHEHIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHuU (IJIaBjieHUEe, OOyIIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBa (peaklUuu 3aMeleHus u
TOpEeHUs ), HaX0XACHNUE B IPUPOJIE, TOTYUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
MPEJICTABUTENIN AJIKEHOB: (DM3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THAPATAIIMH, OKUCIICHHUS U TIOJMMEPHU3alIUN ), TOTYYeHHE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEUIINIA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOeHUE, (Pru3nyYecKre U XUMUYECKHUEe CBOICTBa
(peakuuy rMAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), IOJy4YE€HUE U IPUMEHEHHE.

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

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHbIii Ta3 U momyTHBIE HE(TSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HePTH, UX PUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKH.

OKCHEpUMEHTAJIHBIE METOJIbI M3YYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3iiaMu T1acTMacc, KayaykoB U pe3uHbl, KOJUteKun «HedTh» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIy4EHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XHMMUYECKOW peakuuu (Maccbl, 00bEMA, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrue. BogopoiHele cBsI3U MEXKAy MOJIEKYJaMu cupToB. JleificTBre MeTaHoIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHBIC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

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

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmajia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJI0IeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCiIeHHe dTaHoia okcuaoMm wmeau(ll)), MHOroaToMHbIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicTBue
KpaxMaja C HOJOM), MpPOBEACHUE TIPAKTHUYECKOHl paboThl: CBOHCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe ruuuHa). buonornyeckoe 3HaueHHe
aMHHOKuUCIOT. [lentuapt.



benku kak npupoJHBIE BBICOKOMOJEKYISIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJroAeHue U
ONKCaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHAaTypalus OENKOB NpU HAarpeBaHWM, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJIMMEPU3ALUS U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: 03HAKOMIIEHUE C
00pa31aMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHble CBA3H.

Peanuzanus MexnpeIMeTHBIX CBA3€H MpU M3yd4eHUM opranmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBIEHHE, HAay4yHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHHUE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIeCTBa, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BelecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HBIE HCKOMAEMbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOINBL. DIEKTPOHHAs 000JIOUKA.
DHepreTHYeckue YpOBHHU, MOTYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHTsl. OCOOCHHOCTH
pacrpeziesieHusi 3JEKTPOHOB M0 OpOUTANISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(GUTYpalKs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmommueckas cucrema XUMHUYECKUX 3yeMeHTOB [ U
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
snemeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIOKHBIX BEIECTB
10 TpyNIaM U nepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.



Ctpoenue BemiecTBa. XWMHUYECKas CBsI3b. BHIbI XUMHUYECKOW CBsI3U (KOBAJICHTHAs
HENoJISIpHAsl YW TOJISpHAs, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHUS KOBAJICHTHOU
XUMHUYECKON CBsi3M (OOMEHHBIM M JTOHOPHO-aKIICTITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U @aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BeulecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOPbI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHMdecknx coeauHeHud. HowmeHkarypa HEOpraHWYecKuX
BEIECTB. ['eHeTHyeckass CBsI3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukaius XUMHUYECKHX pPEaKIUil B HEOPraHUYeCKOW u
OpraHWYECKON XMMHUU. 3aKOH COXpPAaHEHHUS MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lW4HbIX (PakTopoB. OOpaTUMble pEaKUU.
Xumnueckoe paBHoBecue. MDakTOpbl, BIMSIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTrueckas auccouuanus. CuiabHble U cialdbie 37eKTpoiauThl. Cpena BOAHBIX
pPacTBOpPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKCIEepUMEHTAIbHBIE METOJbI M3YYEHMsI BEHIECTB W WX MPEBPALIECHUN: JEMOHCTpPAIIHS
tabmun «llepuoguyeckas cuctema xumuueckux siaemMeHToB [[. V. MenaeneeBay, u3ydeHue
MoJielel KPUCTAJUIMUECKUX pemeéToK, HaOMIoJeHHe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKeHHE IEPOKCHAa BOJOPOJa B MPUCYTCTBHM KaTalll3aTropa,
OTpeJieJIEHUEe Cpelbl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTUUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnbie 3anaumn.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCTIOJIB30BAHNUEM TTOHSATHS «MACCOBAs IOJIS BEIIECTBAY.

Heoprannyeckasi Xumus

Hemerannel. Ilonmoxkenue HemetramioB B Ilepuonnueckoil cuCTEME XUMHUYECKHUX
anemernToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsI aTomoB. Du3nmyeckue CBOWMCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XVMUYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriepoJia U KpEMHUS1) U UX COEIMHEHUM (OKCUA0B, KUCIOPOACOAEPKALUIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCTMHEHUN.

Meramibl. [lonoxenune meramios B [lepuoguyueckoil cucteMe XMMHYECKUX AJIIEMEHTOB /l.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DJEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢usznueckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJIEKTPOXUMHYCCKHHN PsiJl HANPSIKECHUN
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWILIMX METAJUIOB (HATpPUM, KaJluid, KajablUW, MAarHuu,
ATIOMUHHM, LIUHK, XPOM, KE€J€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cmocoOw! oydeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.



OKCIEpUMEHTAJIBHBIE METOJAbl M3Yy4CHHMsS BELIECTB M MX IPEBPAICHUN: H3Yy4YCHHE
KOJUIEKIMH «MeTauibl U CIIaBbl», OOpa3slOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIBHBIX
3ama4, HaONIOJEHHE W  ONHCAHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3aMMOJEHCTBUE TMIPOKCUAA ATIOMUHMS C PAacTBOpPAMHU KHCJIOT M ILEJNOYel, KauyeCTBEHHbIE
pEaKIMK Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3anaum.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win 00bEMY OJHOIO M3 yYacCTBYIOUIMX B pEaKkLUHM BELIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTOB PEAKLIUHU, €CIIH OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Posib xumMuM B 00€CTIEYeHUN SKOJIOTUYECKOM, SJHEPreTUYeCKON U MUIIEBOI O€30MaCHOCTH,
pazBuTUN MenuuuHbl. lloHATHE O Hay4yHBIX METOJAax IIO3HAHUS BEILECTB M XUMHYECKHX
pEeaKIuu.

[lpencraBaenns 00 OOmMX HAyYHBIX MPHUHOUIAX T[POMBIIUIEHHOTO TIOJXYYEHUS
BAKHEHIINX BELIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHUATIOB: Ba)KHEHIIME CTPOUTENBbHBIE MAaTE€pHAalIbI,
KOHCTPYKLIMOHHBIE MaTepuasbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepuaibl Il SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y10OpEHHUSI.

XUMHUS M 3I0POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENapaToB,
paBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMUM B TOBCEHEBHOM JKU3HU.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3ydyeHUH OO0IIel M HEOPraHU4EeCKOW XMMHHU B
11 xnacce ocymiecTBiseTCs 4Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHUH,
TaK U MOHATHUM, SABJISAIOMUXCS CUCTEMHBIMH JJI OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mme ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJINW3,  CHUHTE3,  KiIacCUpHKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MOJEIINPOBaHUE, U3MEPEHHUE, SBIICHUE.

®dusnka: Marepus, SHEPIHs, macca, aroM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HU30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHb, BELIECTBO, T€IO, 00BEM, arperaTHoOe
COCTOSTHUE BEIlleCTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKocHcTeMa, Ouocdepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

['eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIUBO, PECYPCHI.

TexHomorus: XUMHAYECKASI IIPOMBILIIIEHHOCTb, METaJLTyprusl, MIPOU3BOJCTBO
CTPOUTEIIBLHBIX MaTepHUaJloB, CENIbCKOXO35ICTBEHHOE IIPOU3BOJCTBO, NUIIEBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOMU3BOJCTBO KOCMETHYECKHX
IIPEnapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTEpHUAIIOB, AJIEKTPOHHASI IMPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUU.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IpoTrpaMM CpPEAHEro OO0IIero oO0pazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U HPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHUs
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUU JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIBHOW JICATEIILHOCTH B COOTBETCTBHH C T'YMAaHHCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENLHOCTH MPU CO3JaHUM YUeOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU eI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOHICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO0 OTEYECTBEHHOMH
XUMHUU;

YBa)K€HMs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh pe3yJbTaT JUINTEIbHBIX HAOI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB,;



UHTEpeca M IMO03HABATEJIbHBIX MOTHBOB B TONYYEHHUM U TOCJIEIYIOIIEM aHajIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHHUS;

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

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MmpaBuwil 0E30MacHOr0 OOpallleHUsl C BEUIECTBAMH B OBITY, MOBCEIHEBHOU
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€301acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCIEJACTBUI M HENPUSATHS BPEIHBIX MPUBBIUCK (YMOTPEOICHUS aTKOTOJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH NPAKTUYECKUX 3a7ad COIUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISIM TPYAA U pe3ylibTaTaM TPYIOBOH JESITEITbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rMYecKOro BOCIMTAHUA:

9KOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

OCO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JOCTHIKCHUI XUMHH TSI PEIISHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCICICTBHS MPEATPHHUMACMBIX
JIEMCTBUM U NPEJOTBPAILATD HX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(hOoOuH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

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



MOHMMAHUS CHEINU(PUKA XMMHUHM KaK HayKH, OCO3HaHUS €€ ponu B (POpMHUPOBAHUU
paLMOHATILHOTO HAyYHOTI'O MBIIJICHHUS, CO3JaHUHU LEIOCTHOTO MPECTABICHUS 00 OKpY’KaloIIeM
MHUpE KaK O €IMHCTBE IPUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JJIi COBPEMEHHON UMBUJIM3ALUMU: B €&
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(MOPTHOM KU3HU KaKOr0 4iieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB II0O3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIF30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBJICHHUH OKPYXKAIOIIErOo MHpa M MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS ie7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA [UIsl peUIeHHs TIpobiieM
B PEAJIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyla B Ppa3IuYHbIX cdepax mpodeccuoHambHOM
JeSITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMbIe s (OPMHPOBAHUS MHUPOBO33PEHUS OOYHAIOMIMXCS MEKIUCIUILIMHAPHbIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUs, SBJICHHUE, MPOIECC, CUCTEMA, HAYUHBIN (DaKT, MPUHIINI, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TCOPHS, HCCIIeIOBAaHUE, HAOIOICHUEe, H3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIINXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JCWCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMHA HeﬁCTBHHMH.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBUIMMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeaAC/IsITh LCIU ACATCIBHOCTH, 3aJiaBasi MNapaMCTpPbl W KPUTCPUHU HX HOOCTHIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHLIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOEHUHM 3HAHHUM MPUEMBI JIOTUYECKOTO MBINUICHUS] — BBIICNATH
XapakTepHble NpPU3HAKK IOHATHUM W yCTaHAaBIMBAaTb UX B3aMMOCBSA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMpATh OCHOBAHUS U KPUTEPUHU I KJIaCCU(UKALIMY BEUIECTB U XMMHUUECKUX PEaKIIHii;

yCTaHaBIMBATh IPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXK/Y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUThH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JENYKTUBHBIE, I10 AHAJIOTHUM),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTH B IPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/IEJIH, TPE0OPA30BbIBATh MOJIEIbHBIE IIPEICTABICHNUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakIuu — TpU PELHICHUH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aE€MBIX BEIIECTB U XMMUYECKHUX PEAKIIHM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOOIaTh 32 XOJIOM IIPOIecca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCT M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKaX wuHGMopManuu (HAYYHO-TIOMYJSIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHble TmocoOusi, pecypcsl HMHTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO PpA3IWYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMalru, HeOOXOAMMOM IS BBIMOJIHEHHS Y4eOHBIX 33a]1au ONPeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmbl, TAOIUIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CUMBOIIBI, (hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TeMbl B XOJie AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNATh C Ipe3eHTallleil pe3ylbTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro MpoekTa U (OpMYyJIHUPOBATh BBIBOJABI MO pe3ysbTaTaM IPOBEIEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

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

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpa, PO XUMHUU B TO3HAHUHU SIBICHUU MPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKUX 3alad M OKOJOTHUYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3/10pOBBIO U IPUPOJIHOM cpene;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATarOIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIJIEpPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pauKand, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHHUS OPTaHUYECKHIX
BemectB A. M. bytnepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHHIA, JICKAINIME B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PaKTONOTHYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATEIHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/Iﬁ BBIABJIATE XapPaKTCPHBIC MMPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILME MOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI HCIIOJIB30BaTh XMMHUUYCCKYI0O CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpMYNl OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ, H3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WITIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYeCKUX
BEUIECTB M0 MX COCTaBy U CTPOCHUIO K ONPENeNEHHOMY KIacCy/TpyIie COoeluHEeHUN
(YrieBomopoabl, KHUCIOPOJ U  a30TCOJAEpXKAIINEe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHEHMS), J1aBaTh MM Ha3BaHHs 1o cucremarndeckoi HomeHkimarype (IUPAC), a Ttaxxke
NPUBONUTH TPUBHAJbHBIE HA3BAHHs OTICIBHBIX OPraHMYECKHUX BEUIECTB (ITHJICH, MPOIMMJICH,
alleTUJICH, STHJICHIJIMKONb, TIMLEPUH, (eHo, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BUAbI XUMHYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BetiecTB A. M. byrtnepoBa st 00bsCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS] MACChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENCH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, 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 MEKIYy HHMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX PEaKLIUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYI;

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

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS MO XHUMUYECKUM YypPaBHEHUAM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHUS, WCIONB3YEeMbIX B XHUMHUU TPH M3YYECHUH BEIIECTB U XUMHUYECKHX SBICHUN
(HaOmofeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIs IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPUMEHEHHEM;

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

c(OpMUPOBAHHOCTh YMEHUU TIJIAHUPOBATh M BBIMOIHATh XUMHUYECKHN HKCIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKWX BEIIECTB, JCHATypamus OEJIKOB TpH
HarpeBaHWH, IIBETHHIC PEAKIIMN OCITKOB) B COOTBETCTBHUHU C MPABHIIAMH TEXHUKH O€30MAaCHOCTH
npu oOpallleH!H C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(bopMyITHpOBaTH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIM3UPOBATh XUMHUYECKYIO WH(OPMAIHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruun, UHTepHeT u Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/IECHNA B OBITY M TPYHOBOM [EATENbHOCTH B ILENSIX COXPAHEHHUS CBOETO 3/I0pPOBbI U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OTpeNeNIEHHBIX OPraHUYeCKUX BEIIeCTB, MOHMMAs cMbica mnokasatens [1JK, moscHsATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsl 0Oy4aloLUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSMHU 37I0POBBSI: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns as 3anucu xumudeckux Gopmyi.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHMsSI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOM COCTABISAIOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUM SIBJICHUU MPUPOIBI, B (hopMupoBaHUU
MBIIUICHUST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT MNPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIOJAraroume
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEIMEHb
OKHUCJICHUS, XHMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XHMHYECKHUX  PEaKlHMii, pacTBOpP, DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccoumanuu, nepuoguueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHUS W TPEBPAIEHUS DHEPTUU MPU XUMUUYECKHX
peakiusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH S3BIK XUMHHU, MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXalue B OCHOBE IMOHMMAaHWS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUECKUX SBJICHHH,
dakTonornueckrue CBEeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M OE30MaCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JACSITEIHHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATHH, YCTaHABINBATh
UX B3aMMOCBS3b, HUCIIOJb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHMCAHMH HEOPTaHUYECKHX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJISI COCTABJICHHS
dbopMya BEHIECTB W ypPaBHCHUH XHMMHYECKHUX PEAKIM, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBManbHBIC Ha3BaHHUS OTICIBHBIX HEOPraHWYECKHX BEHIECTB (yrapHbId Tas3,
VIJIEKHUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETam€Has W3BECTh, MUTHEBAs COJa, MUPUT U
ApyrHe);

c(hOopMUPOBAHHOCTh YMEHHI OTNPEACIIATh BAJICHTHOCTD M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCIMHEHUSIX PA3TMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIIMUECKOW PEHIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJISpHAs, MOHHAs, METa/UIMYecKas), XapakTep cpeipl B BOIHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAHMYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpYIIe COeIUHEHUN (TIPOCThIE BEIIeCTBA — METAIUIBI U
HEMEeTaJlIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUECKUX 35eMeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM u rpynnam llepuoguyeckoil cucteMbl XUMUYECKUX AeMeHnToB [, U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
FEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYeCKHMMH BEIIECTBAMU C IIOMOIIBIO ypaBHEHMI
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYACTHIO KaTalIn3aTopa);

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 MPOBOAUTH PEAKIUH, MOATBEPXKIAIONINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABIEHHSI AIEKTPOHHOTO OajlaHca ATUX PeaKIHii;

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

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XHMUYECKHE TIPOLECCHI, JIeXKAILIHEe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAUTH BBIYMCIEHUS C MCIOJIB30BAHUEM TOHATHUS
«MaccoBasi 0Nl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaxkusx, Macchbl BEIIEeCTBAa WM 00bEMA ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B PEaKIMM BEIIECTB, TEIUIOBOro >PQeKTa peakluu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOPHBIM 000PYIOBAaHHUEM, a TAK)KE MPpaBUJIa OOPAIEHUS C BEIIECTBAMUA B COOTBETCTBUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILECTB C MOMOIIbI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peakllud HMOHHOTO OOMEHa, KaueCTBEHHBIC peakluud Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3amau o TtemMaM «Metamnel» u «Hemeramibl») B COOTBETCTBUM C MpaBHJIAMU TEXHUKU
06e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ybTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIU3UPOBATh XMMHUYECKYI0 HH(POpMAIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, MHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENHHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbI U
OKpYKarollle NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPTraHN3M YEJIOBEKA;

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

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pelbeHO-
TOUCYHYIO cucTeMy 006o3HaueHuit JI. bpaiins ans 3anucu XuMudeckux Gpopmyit.
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«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ CIUPTHI: 3TUIICHTIIUKOJIb U
TIIMLEPUH

19 @deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeToH

91 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 [TpakTruyeckas padora Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOW KUCIOTBD»

CTeapI/IHOBaﬂ H OJICMHOBAs KHCJIOTHI, KaK

23 MPEJCTaBUTEINN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccuukanus.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
MOJIUMEPHI
Kontponbnas paboTa mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUWHBI: METUJIAMUH W aHUJITHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKUE COCANHEHUS, UX
Oouosnorudeckoe 3Hadenue. [lentumbt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCAVMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIys aToMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpymmaM v nepuojaam. 3HaueHue
MIEPUONYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
pPa3BUTUU HAyKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[HaH CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETEHOCTD.
Crenenn okucieHusa. Bentectsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKuX coepnHeHuil. ['eneTnaeckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckre OCHOBBI XHMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

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

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemenToB 1. Y. Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMudeckue cBorcTBa a3oTa, hocdopa u ux
COETUHEHUN

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110




TeMe «Hemertamnel». Beruucienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

08 KontponbHas pabora no remam «MeTtaibh» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xumMun B 00eciedeHUN SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O0 34

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 10 kiace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnanko C.A. AkiioHepHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»
* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnanko C.A. AkurioHepHOE
obmectBo «M3natenscTBO «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

Beemute 1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Meronudeckoe nmocoone — 6a30BbIi YPOBEHbBY
- M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011as XuMusl B TeCTaX, 3a/1a4ax, ynpakHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.VimakoBa «Xumus 11 kiacc: KoHTpoJIbHEIE 1
POBEPOUYHBIC PaObOTHI K yueOHuKy». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacTonbHast KHUTa 17151
yuurensi». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensH, I'.I".JIpicoBa, A.I'.Benenckas «Xumus 11 kmace: HactonpHas kHATA IS
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aauu o XMMHUHU U CIIOCOOBI X
pewerus» - M.: «/Ipoday», 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypousnsle miaansl o yuednuky O.C.I'abpuensna,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A.Ps60Ba, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.
9.9. O.C.I'abpuensn, U.I.octpoymoB «XHMHUYECKHUIA IKCIIEPUMEHT B mmkosie 11 kiace»; - M.:
Hpoda. — 2019 ron.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru ['azera «Xumus» u cailT 1uia yuutens «5 uay Ha ypoK XUMHH»
http://him.1september.ru Equnas xomtexmus LIOP: [IpenMerHas Kommekiust « XUMHsI
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaYy4HbIE SKCTIEPUMEHTHI:
xumus. Konnekuus Poccuiickoro o0rieodpa3oBaresibHOTo mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JL.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickasi onuMnuana mikOIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Oprannyeckass XuMusi: SJIEKTPOHHBIN YI4EOHUK TSI CPETHEHN TITKOJTBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA Y4EOHUK

http://www hemi.nsu.ru OTKpbITBII KoTEIK: XUMUS

http://www.chemistry.ru /[uctaHinoHHas OJIMMITHA/IA 110 XUMHUH: TEICKOMMYHHKAITMOHHBII
00pa3oBaTeNbHBINA MTPOCKT
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