MUWHUCTEPCTBO NPOCBENIEHUA POCCUVCKOM ®EJIEPAIIIN

; ” JOKYMEHT NOAMMCAH PABOqAﬂ HP OFP AMMA
W& 3NEKTPOHHOI MOANMCHIO

orraog

(éﬁg;gfew:a: 01deGGfDOan:éSab::M585e736968bb2 (ID 1 55 1 142)

[evicteutener ¢ 18 masa 2022r. no 18 asrycra 2023r.

yueOHoro npeamera «Xumus. bazoBblil ypoBeHb)

115t ooyyatromuxest 10 — 11 xkmaccos

I'. Kpacnoropck 2023



MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
@DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHONW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6pazoBanus (POIlI COO), mpencraBneHHbIX B DenepasbHOM TOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yrOIMNUX
OCHOBHbBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS OOYUYAIOMIMXCSI CPEICTBAMH y4eOHOTO MpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, CoJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€ BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHu3alliM, SBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XHUT
3aBepLIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX [EIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOIMYecKM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBBIO U
npupoaHoil cpene. Peannsyercs xuMnudeckoe oopa3zoBaHnue 00y4arOLIMXCs Ha YPOBHE CPEIHETO
oO1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOTO ONpEIENeHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLINX
Hesell ¥ MPUHIUIIOB, XapaKTepU3YIOLMX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKIJIaj B
(dopMHpOBaHKE PAlIMOHAILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE TIOHMMAaHHS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacCThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHasi XMMHUsI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue INTOOANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXPAaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMMH IIeNIIMU M NPUHLUIAMHU CpeIHEro obIero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPa0OTKH MHMPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOJDKEHHs 00pa30BaHus B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMU» 1 «OO011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUS KOTOPBIX



SBJISIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI M0 HEOPraHUYECKOW XMMHUHU (C BKJIIOUECHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa O0ecCIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHA» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3YUYEHUIO
yuyeOHOTrO MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHHMNA Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCHUYECKOM TEOPHH CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXHMUYECKUX M BJIEKTPOHHBIX IPEICTABICHUM O CTPOECHUU BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHUHU MOJIy4aroT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
NPEICTaBICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHum4yecKasi XUMHsD» O0yUJaIOMIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xke MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOliarouiei 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMUUYECKUX PEAKIMSX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHsercs B Kypcax 10 wm 11 kimaccoB 2neMEHTaMM  COJEp)KaHUSA, MMEIOINUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHOM XapakTep. OTU 3HAHUSA CIIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM M MPAKTUUYECKUX HPUIOKEHUH XMMHUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX MCCIIEJOBATENbCKUX 3a7ad. B memnom copepkaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHUsS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUN U MaTepHAIIOB.

B mnnane pemieHus 3amad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEP)KAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOpPMUPOBAHUE YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUN, MMEIOIIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs IPoOeM, IOUCKa, aHaIu3a U
0o0paboTku wuH(pOpPMAIMK, HEOOXOMUMBIX JJIsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATEIbCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.



B nmpakTtuke npenojaBaHusi XUMHH Kak Ha YpOBHE OCHOBHOT'O 00IIero 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KATeIbHOU
XapaKTePUCTUKU LeJIeH H3y4YeHHs] MpeaMeTa HampaBiICHUEM IMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAMLUMOHHO TMpu3HAETCs (QOPMUPOBAHHE OCHOB XUMHUYECKOW Hayku Kak obsactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUYECKOW JIEATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEJICTICHUIO LIeJIeH U3YUYEHUS TIPEAMETA SIBJISICTCS BIIOJHE ONPABIaHHBIM.

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

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIsIoLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOYEBbIE MOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKAa HAYyKH, YCBOCHHE H
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHYECKHX SBICHUI, HIMEIOIIHUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBUiI O€301acHOTo
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3a7a4 U3y4eHHs IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B cHCTeME cpenHero obmiero obOpazoBanus. CerogHs B TMpENOJaBaHUU XHUMHHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOydeHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKA OOIIe00pa3oBaTeNbHOW OpraHu3alluy,
BIIAJICIOIET0 HE HAOOpPOM 3HAHUU, a (PYHKIIMOHAIHHOM TPAaMOTHOCTBIO, TO €CTh CIIOCOOaMU U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEATbHOU >KU3HU IS PEIICHUs
MPAKTUYECKUX 3a7au.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 331a49H, KakK:

aganTanus  OO0ydJaloImmuxcs K  YCJIOBHSM JTWHAMHYHO  Pa3BUBAIOIIECTOCS  MUpa,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHWU XMUMHUH, A TAKXKE JJISI OLEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, UHTEIIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYHO-TONMYIIpHOU HH(DOPMALIUKU XUMHUYECKOTO
COJIepKaHUS;



(GopMHpOBaHUE U Pa3BUTHE Y 00YUAIOIIMXCS ACCOLIMATUBHOIO U JIOTHYECKOI'O MBILIUIECHUS,
HAOJIO/IATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IIPU IIJIAHUPOBAHUU U ITPOBEJICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaromuxcs yOSKIEHHOCTM B T'yMaHUCTHYECKON HalpaBIEHHOCTH
XUMHH, €€ BaXHOW pOJM B  PEUIEHHHM II0OAJIbHBIX  MPOOJIEM  palOHAJIBHOTO
IIPUPOIONOIb30BAaHUS, IIONOJHEHNS SHEPreTUYECKUX PECYpCOB M COXPAaHEHUS MPHUPOIHOIO
pPaBHOBECHsI, OCO3HAHHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHPOJIE U CBOEMY
3JI0POBbIO, A TAK)KE MPUOOPETEHHs OIbITA MCIIOJIb30BaHMS MOJYYEHHBIX 3HAHUM JUIsl IPUHATUSL
I'PaMOTHBIX PELICHUH B CUTYallUsIX, CBSI3aHHBIX C XUMHUYECKUMM SBJICHUSMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB MpeIMETHOI 00acTu «EcTecTBeHHO-HAYYHbIE TPEIMETHI.

OO1ee 4nciio 4acoB, OTBEAEHHBIX Ul M3Y4YEHUs XUMHM, Ha 0a30BOM YpOBHE CpEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Tpenmer opraHuuyeckoil XuMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B MOJyYECHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: Opranudeckux coequHennii A. M. bytneposa,
e€ ocHOBHble NOJOkKeHUA. CTpyKTypHble (OpMyJBl OpraHWYECKMX BellecTB. l'omosnorus,
nu3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COESAMHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHumdeckux  BemecTB.  HomeHkiarypa
OpPraHMYECKHUX COEJAMHEHHM (CHUCTeMaTHuecKas) M TpHUBHAJIbHBIC Ha3BaHUS Ba)KHEHIINX
IIPEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIeCTB, HAOJIOJEHWE W ONHMCAHUWE JeMOHCTPAIlMOHHBIX OMNBITOB IO
NPEBPAICHUIO OPraHUYECKHX BEILECTB MPH HarpeBaHUH (TU1aBJIeHUe, 0OYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMid psia. MeTaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN aJIKaHOB: (HU3MUECKHE M XHMHYECKHe CBOMCTBa (peakluu 3aMelleHus U
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyUYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — MPOCTEeHUIINe
MPEJICTABUTENIN AJIKEHOB: (U3MYECKHEe U XUMHUYECKHE CBOICTBa (peakuuu TUIPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPATAllUH, OKUCIIEHUS U MOJIMMEPU3ALNN ), TIOIyYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [logydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOCHHOCTH CTpPOEHHS, TOMOJOTMYECKHI psia. ALETUIEH —
NPOCTEUIINIA MPEICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, FaIOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS ), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUEe M XUMHUYECKHE CBOWCTBaA (peakiuu
raJIoreHUPOBAHUS W HUTPOBAHUSA), MOJIyde€HHE M TNpuUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio02eHupoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMY K Pa3JIU4YHBIM KIACCaM.



[TpupoaHble UCTOYHUKH YraeBOAOPOAOB. [IpupoHbIil ra3 U MOMyTHbIE HEQTSIHBIC Ia3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHka, KpEeKUHT
(TepMUYECKHiA, KaTamUTHYeCKHii), muposu3. [IpoaykTsl mepepaboTku HeTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBIH yroiib ¥ NPOAYKThI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILCHUIN: O3HAKOMIICHHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, KoyuteKuuu «HedTb» u «YToib», MOJAeTupoBaHHE
MOJIEKYJl YIJI€BOAOPOJIOB M TaJOT€HONPOU3BOJHBIX, IMPOBEICHUE NPAKTUYECKOH pPabOThI:
IIOJIy4YEHHUE 3TUIICHA U U3YYECHUE €r0 CBOMCTB.

PacuérHble 3anaun.

Bbuncienuss mo ypaBHEHHIO XWMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIMYecTBa
MCXOJHOIO BEIIECTBA WJIM NPOAYKTAa pPEaKLUHUU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WJIN MPOJYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUs

[IpenenbHble OJAHOATOMHBIE CHUPTHL. METaHOJN U 3TaHOJ: CTPOEHUE, (U3HUECKHUE U
XUMHYECKHE CBOWCTBA (peakUuu C aKTUBHBIMU METalIaMH, I'aJIOT€HOBOJIOPO/JAMHU, FOPEHHE),
IpuUMeHeHre. BogopoHble CBsI3U MEXAYy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpPTraHu3M YEJIOBEKA.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJIHMKOIb W TIWIEPUH: CTpOeHHe, (U3NYECKHe U
XMMHYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMHU METAIJIAMH, Ka4eCTBEHHAS PEaKIIHsl Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uejoBeka. [IpuMeHeHuWe TaUIepUHA U
STUJICHTJIUKOJIS.

@DeHoN: CTpOCHHE MOJEKYJbl, (HU3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anpaerunipl U kemouwvl. DopManbAeruj, aneTalbIeTUl: CTpoeHHe, (Qu3ndeckne u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIE pEAKIIHH),
NIOJTy9YEeHUE U TPUMEHEHHE.

OMHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKUe U XUMHUECKHE CBOMCTBA (CBOMCTBA, OOIIME [T Kilacca KUCIOT, PeakLus
sTepuduKanyu), moidydyeHue U mpuMmeHeHue. (CrTeaprHOBas U OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxxHble 2GuUpbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONM3 CIOXKHBIX 3(UPOB.
Kupst. I'maponus xxupo. [Ipumenenue xxupoB. bruonorudeckast poib KHPOB.

YrieBonpl: cocTaB, Kiaccuukaiuys yriieBooB (MOHO-, IU- U mojucaxapubl). [mroko3a —
MpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbI, (PU3NYECKHEe U XUMHUYECKHE
cBoiicTBa (B3ammoneicTtBue ¢ ruapokcuaoM Meau(ll), okucneHme amMMHadYHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TIJIOKO3bl), HAaXOXAEHUWE B MPUPOJE,
npuMeHeHue, onosornueckas poib. ortocunTes. PPyKTO3a KaK H30MEP TIFOKO3BI.

Kpaxman u memmono3a Kak mpupoaHbie monumepbl. CTpoeHue Kpaxmaia U IeJUTION03HI.
du3nyecKue U XUMUIECKHE CBOMCTBA KpaxMaia (THIPOIN3, KaYeCTBEHHAS PEAKIUs C HOJOM).

DKCTepUMEHTAIbHBIE METOAbl W3YYCHHsI BEIIECTB M WX MPEBpAIlCHH: TPOBEACHUE,
HaOJIOZICHWE W ONHCaHWe JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KadeCTBEHHBIE
peakIMy OJHOATOMHBIX CHUPTOB (OKHCIeHHe sTaHona okcuaoM menu(ll)), MHOroaroMHBIX
cupToB (B3auMmojeiicTBue mimnepuHa ¢ ruapokcuaoM Mmemu(ll)), ampaerumgoB (okucieHue
aMMHMa4YHBIM pacTBopoM okcuna cepebpa(l) u rumpokcugom wmenu(Il), B3aumoneiicTBue



KpaxMajga C HOJOM), TPOBEACHHUE MPAKTUUECKOW padOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Maccbl, 00bEMa, KOJIMYECTBA
HCXOJHOIO BEIIECTBA HJIM MPOAYKTAa pEaKUUu IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WU MIPOJYKTOB PEAKIIUH).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNUS.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha NpuMepe IMlKHA). buonoruueckoe 3HayeHHE
aMUHOKHCHOT. IlenTuaml.

benku kak mpupoaHbIE BBICOKOMOJEKYISIpHBbIE coeAuHeHus. llepBuyHas, BTOpUYHas U
TpeTuyHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWMCTBa OEIKOB: TUAPONH3, ICHATYypalus,
KaueCTBEHHbBIE PEaKIIK Ha OENKHU.

DKCIEepUMEHTAIbHbIE METO/bl M3YUYECHHs BEIIECTB M WX MpEBpalleHUil: HAaOI0/IeHne U
ONHMCaHUE JCMOHCTPALIMOHHBIX OIBITOB: JIEHATYypalus OEJIKOB MpHU HarpeBaHWUHU, I[BETHHIC
peakiuu OeIKOB.

BbicokomosiekyasipHbIe COeUHEHUS

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMEpP, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEpPU3alUU, CPEIHsAs MojeKyispHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COCTUHEHUI — MOTMMEpHU3aIIHs U MOJUKOHICHCAIIHS.

DKCTepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
o0pasiamMu IpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXNnpeaMeTHBIX CBs3€H MpU MU3y4YEHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS 4Yepe3 HCHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHSITUH, SBIISIOIIUXCS CHCTEMHBIMU TSI OTAEIBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBeHHO-HAy4YHbIE TOHSATHSA: SIBJIEHWE, HAay4YHBIA (akT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, KiIaccupuKalus, TMEePpUOJUYHOCTh, HAOIIOJEHNE, W3MEpEeHUe,
SKCIIEPUMEHT, MOJAEIIUPOBAHUE.

®usznka: MaTepusi, HEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, SHEPreTUYECKUI YPOBEHb,
BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIMYMHBI U E€IUHUIIBI
UX U3MEPEHUSI.

buonorus: knetka, opranusm, Ouocdepa, oOMeH BeIIeCTB B OpraHusme, (pOTOCHHTE3,
OHMOJOTUYECKH aKTHBHbIE BellecTBa (OETIKU, YIIIeBObL, KHUPHI, PEepMEHTHI).

['eorpacdusi: MuHeEpasbl, TOPHbIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIIMBO, PECYPCHI.

TexHOIOTHs: MUILIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
JIEKAPCTBEHHbIE U KOCMETHYECKHUE Mpenaparbl, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XUMUYeCKUN dieMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTUYeCKue ypoOBHHU, MTOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpeenieHus: SJIEKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpOHHAasE KOH(PUTYpAIHs aTOMOB.



[lepuonnueckuii 3akoH u Ilepmogmyeckas cucrema xumMuueckux osiemeHtoB J[. U.
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TeOpHeH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIaM U IepruoaaM. 3Ha4eHUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUUYECKass CBs3b. BHIbI XUMHUYECKOW CBSI3M (KOBaJEHTHAas
HEeNoJIsIpHasl W TOJspHas, MOHHAs, MeTauindyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIeKTpOoOTpULIATENBbHOCTh. CTeneHb OKUCIIeHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEeIETKH.

[lonsiTue 0 AucHepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBas 1ois
BEILIECTBA B PaCTBOPE.

Knaccugpukamuss HeopraHmdecKMx coequHEHHMH. HowmeHkiaTtypa HEOpraHWYEeCKHX
BELIECTB. |'eHeTnyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKUX pEaKIUii B HEOPTaHUYECKOH U
OpraHMYECKON XMMUU. 3aKOH COXPAaHEHHS] MACChl BELECTB, 3aKOH COXPAHEHUS U IPEBPALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3lW4HbIX (akTopoB. OOpaTUMble pEaKIUu.
Xumuueckoe paBHOBecHe. DakKTOpbl, BIUAIOIIME HA COCTOSHHE XHUMHUYECKOIO DPAaBHOBECHS.
ITpunnun Jle Hlarense.

OnexTponuTnueckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpaJIbHAs, IIEJI0YHasl.

OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCHepUMEHTAJIbHBIE METO/bl M3YUEHUS BEIIECTB U UX IpEeBpallleHUui: JEeMOHCTPALUs
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MenneneeBa», usydyeHue
MoJeNiell  KPUCTANIMUYECKUX peIEToOK, HaOMIoJeHWe M OINUCaHHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPEJIETICHUE CPEellbl PAaCTBOPOB BEIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOr0 OOMEHa), MPOBEACHHE MpPAaKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérnrie 3amaun.

Pacuérbl mo ypaBHEHUSM XMMHUECKHUX PEAKIIHii, B TOM YHCIIe TEPMOXUMUYECKHE PAaCUEThI,
pacué€Thl ¢ UCTIIOIB30BAHUEM MOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. Ilonokenne HemeramioB B Ilepuonnyeckoil cucreMe XUMHYECKHX
anemernToB JI. M. MennaeneeBa m 0COOEHHOCTH CTpoeHHsi aTomoB. dDu3nmyeckue CBOWMCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, pochopa u yriaepona).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJIoTE€HOB, Cepbl, a3o0tTa, (ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Meramnsl. Ilonoxenue meranos B [lepuoaudeckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue



¢uszndeckue cpoiictBa MeTauioB. CIIaBbI METaUIOB. DJIEKTPOXUMHYCCKHHN Psijl HANPSIKECHUN
METAJLJIOB.

XUMHYECKHUE CBOWMCTBA BAXKHEWUIIMX METAJJIOB (HATPUM, KaJWid, KajdblMid, MAarHUu,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIHA.

O61ue criocoObl moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJbl H3yY€HHsS BEHIECTB M UX NPEBPAILICHHUM: H3y4YeHUE
KOJUIEKIIMA «MeTajulbl U CIUIaBbl», OOpa3IOB HEMETAJUIOB, DPEIICHUE AKCIEPUMEHTAIBHBIX
3aja4, HaONOJIEHWEe M  ONHCAaHUE JICMOHCTPAlMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIEJIOYEH, KaueCTBEHHBIE
peaklMy Ha KATHOHBI METAJJIOB).

Pacuérnbie 3a1aun.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 y4YacCTBYIOIIMX B PEaKIMH BELIECTB, pacu€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINHU, €CITH OJTHO U3 BEUIECTB UMEET MIPUMECH.

XUMHUA U KU3Hb

Ponb xuMuu B o0ecrie4eHur SKOJIOTHIECKON, SHEPreTHUECKON U MHIIEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMS BEIIECTB M XUMHUYECKUX
peaKLHii.

[IpencraBnennss 00 O0OmMUX HAyYHBIX NPHUHIUINAX [POMBIILICHHOTO IOJYYCHUS
BAKHEUILINX BELIECTB.

YenoBeK B MHUpE BEUIECTB M MAaTEPHANIOB: Ba)XKHEMILME CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTe€pHaybl, KPacKH, CTEKJIO, KE€paMHKa, MaTepHAIbl I SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OpEHHS.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWJIA HCIHOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOTO MCIOIb30BaHMsI MPENapaToB OLITOBOM XUMHUU B TIOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexXnpeaMeTHBIX CBA3€H NMpU U3y4yeHUH OO0IIel M HEOPraHUYEeCKOW XMMHHU B
11 xmacce ocyImiecTBIseTCs Yepe3 MCMOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W MOHSTHM, SBISIOUUXCS CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO0mme ecTeCTBEHHO-HAYyYHbIE TOHSTHS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusuKa: Marepus, SHEpPrus, macca, aToM, d3JEKTPOH, MPOTOH, HEHUTPOH, HOH, W30TOI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIO0, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NUYECKUE BEIUYUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kimerka, opraHu3M, JKOCHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE IOPOJIBI, MOJIE3HBIE UCKOMIAEMbIE, TOTIJTUBO, PECYPCHI.

TexHomorus: XUMUYECKas MPOMBILIEHHOCTb, METAJLTypIrHs, MIPOU3BOACTBO
CTPOUTEIBHBIX MaTepHaJIoB, CEIbCKOXO035MCTBEHHOE MIPOU3BOJICTBO, MULLIEBas
MPOMBINIUICHHOCTh, (papMalneBTHYeCKasi MPOMBIIIICHHOCTh, TMPOU3BOJCTBO KOCMETHYECKUX
MIpenapaTroB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX MAaTEpUATIOB, AJIEKTPOHHASI IMPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHH.



IVDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
porpaMM cpeaHero o6iiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayyHo-mMeTonn4yeckoif OCHOBOW [Uisi pa3pabOTKHU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
pOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MOIXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JUYHOCTHBIX
pe3yJlbTaTOB OCBOEHHUS MpeAMeTra «XHUMHUS» Ha YpOBHE cpeAHero oOmiero obOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIUE!

OCO3HAHHME OOYYAIOUIMMHCA POCCUHCKOW TPa)KAAHCKOM HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHMH JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUYECKUX TPAAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCSI B CBOCH AESTENHHOCTU
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIEJTOCTHOM CHUCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HaJIUYue IPABOCO3HAHUSA 3KOJOTMYECKOM KYJIbTYpbl U CIHOCOOHOCTH CTaBUTh LEIU U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JlnyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE
yueOHOM M  BOCHUTATENBbHOM JI€ATE€IBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXJIaHCKOrO 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NpPaBUIAMU MOBEICHMS,
CHOCOOCTBYIOIIMMHU TNPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPaKaloT cPOPMUPOBAHHOCTD
OMbITa MO3HABATEIbHOM M MPAKTUUYECKOW JEATENbHOCTH OOy4arolMXCcs M0 pealu3aluu
HNPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHUS:

OCO3HaHHA 00YYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MIpaB U 00SI3aHHOCTEN, YBaXKEHUsI K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHUS] O COLMAIBHBIX HOpPMax M IpPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENTbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATEIbHbIX 33/1a4, BHINTOJIHEHUH XUMHUUECKUX IKCIIEPUMEHTOB,;

CHOCOOHOCTH OHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K TPOIIECCYy TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUUYECKOrO IPUMEHEHUs
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPEe3yJbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPpYZAa YYEHbBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHUBOB B IIOJIyYEHHH M IOCIEAYIOIIEM aHAJIU3e
uH(pOpPMALIMU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O0 CO3HAHUS, ITHUYECKOTO MOBEICHMUS;

CIIOCOOHOCTH OLIEHMBATh CHUTYallMH, CBS3aHHBIE C XHUMHUYECKUMHU SIBJICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HA MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IMOCTYIKHM CBOHUX TOBAPUILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STHUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOr0 M 0Oe30macHoro obpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONIOfICHHs MPaBUJI 0E30MacCHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, NMOBCEIHEBHOU
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NMOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAJBHOTO M KOJUIGKTHBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUsA TOCJICACTBUN W HENPUATUSA BPEIHBIX MPUBBIYEK (YHNOTPEOICHUS aIKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4e€OHO-HCCIIEI0BATEIBLCKOM JICSITEIIBHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B pEIICHUM NPAKTUYECKUX 3a7ad COLUAIBHOM
HAIPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUCHHUIO MPOQECCUil pa3IudHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXX€HUS K TPYAY, JIIOASAM TpyJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOpUH OOpa30BaHMs,
Oynymieit mpodeccun U peanuzanui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOIHON U COLUATBHON CpPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIIPOCOB
PaIMOHAIBHOTO MPUPOJIONIOJIH30BAHNS;

AKTHBHOTO HETPUSATHS JIEHCTBHUMA, MPUHOCSIINX BPEI OKPYKAIOIIEH MPUPOTHON cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroMpUSATHBIE YKOJIOTHUECKUE MOCIEACTBUS MPEIITPUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYIBTYPhI, OIBITA
JEATETLHOCTH  DKOJIOTUYECKOW HANpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOHN M COLIMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHH I aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKY;

MOHWMAHUS CHENU(PUKA XWMUU KaK HayKd, OCO3HaHUs e€ poiu B (OPMUPOBAHUU
paloOHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3JaHUU LEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpyKaroleM



MHUpPE KaK O €AMHCTBE IIPUPOABI M 4YEIIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0O0 3HAYMMOCTH XUMHH JJisi COBPEMECHHOW LMBHIM3ALMU: B €
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM pPOJIM B CO3/laHUM HOBOW 0a3bl MaTepUalIbHOU
KYJBTYpPBl, PEIIEHUH I100aIbHBIX MPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPHEBO,
DHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHMYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCTIeYeHNN YCIIOBHH YCIIEIIHOTO TPYa U SKOJIOTMYECKH KOM(OPTHOM JKU3HU KaKJOT0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMs CYIIHOCTH METONOB IIO3HAHHA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJydaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIEro MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
yMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAyYHbIX (DAKTOB M UMEIOIIMXCS TaHHbBIX
C LIEJIBIO NTOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BaTh XMMUYECKUE 3HAHUS JUJISL PEILIEHUs Tpo0iieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALIUSX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEepbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
NOTPEOHOCTSIMU,

UHTEpeca K OCOOEHHOCTSM Tpylda B pa3sinyHbIX chepax npodeccuoHaIbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3yibTaThl OCBOGHMSI ydyeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUHble TIOHATHS, OTPAKAIOIIHME [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenuuKy METOJ0B IO3HAHMSI, UCTIOIb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HAY4YHbIH (aKT, IPUHLMII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHblE  yuyeOHble  JAeHCTBHS  (TO3HaBaTEIbHbIE, KOMMYHHKaTUBHBIE,
perynsTuBHblE), oOecreuuBaroue (QopMUpoBaHUE (YHKIMOHAIBHOM TPaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4deOHbIe JEHCTBHS B IIO3HABATEIBLHOM U
COIIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4eOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENNbHO (OPMYJIMPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTth;

ONpEACIATh LENN JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTAaThl AEATEIBHOCTHU C IIOCTAaBICHHBIMU LICIISIMU;

MCIIOJIB30BaTh NPU OCBOCHUM 3HAHMKA IPHUEMBI JIOTHYECKOIO MBINUICHHS — BBIICIATH
XapaKkTepHble NPU3HAKK TIOHATHM U yCTaHaBIMBAaThb UX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHITHUS ISl OOBSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHUIA;



BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX/y N3Y4aeMbIMU SIBJICHUSIMM;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIEC, JACIyKTHUBHBIE, II0 aHAJOIHH),
BBISBJISAT 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMBbIX SIBICHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMyna, YypaBHEHHE XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATENIbHBIX M MPAKTUYECKUX 3a/ad, NMPUMEHSATh HAa3BaHHbIE MOJEIbHBbIC IPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAaMH METO/JI0B HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUS, MHCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAJICTh HABBIKAMHM CAMOCTOSITEJILHOI'O IUIAHUPOBAHHUS M IPOBEACHHUS YUYEHHYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOJIOJATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh 000OMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHbBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHUUYECKOW HCCIIEOBAaTEeNIbCKOM U HPOEKTHOM JEATelNbHOCTH,
IPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHHS
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ nnpopmManmeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHHUKAX WHPopManuu (HAYYHO-TOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
AHAIN3UPOBATh HH(GOPMALIMIO PpA3IWYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEYUBOCTE;

(dopMynHupoBaTh 3ampoChl M TNPUMEHATh pPa3IMUHbIE METOAbI NpH IOMCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

pUOOpPETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIbHYIO (OpPMY IpecTaBiIeHUus WH(POpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3bIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uHpopMaLKel: MPUMEHSATh MEXIpeIMeTHble ((pU3MUEeCKue W MaTreMaTU4yecKue) 3HaKu |
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAJISITHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHUBHBIMHU el CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYIECTBY 00CYKAaeMOM TeMbl B XO/€ AMAJIOra W/WINA JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYIHPOBATh CBOU MPEUIOKEHUS OTHOCHUTEJIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYINIaTh C IPE3EHTAI[ed pe3yJbTaTOB MO3HABATENBbHOM AEATENBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IpU  BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO MCCIEAOBAHUIO CBOWCTB H3y4aeMbIX BEIIECTB,



peanuzanuu y4eOHOTO MpoeKkTa M (OPMYJIHPOBATh BBIBOJABI MO pe3ysibTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHH TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMU.

OBgJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYILECTBISTH CBOIO IMO3HABATEJIBHYIO JEATEIbHOCTb,
ompezenss e€ UeNU U 3aJlayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YY4ETOM MOJyueHHs] HOBBIX 3HAHUHN O
BEIIECTBaX U XUMUYECKUX PEAKLUX;

OCYIIECTBIISIT CaMOKOHTPOJIb CBOEHM JIEATEJIBHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KJIACC

[TpenmeTrHble pe3ynbTaThl OCBOCHUS Kypca «OpraHuyeckast XUMHsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOLIEH ECTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SBJICHUH NPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
MNOHTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, XHUMHUYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpPOAHBIA  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKai, H30MEpHUs, U30MEphl, TOMOJOTHUYECKHHA psifl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA M a30TCOJEprKaIUe COCTUHEHUsI, MOHOMEp, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHNS); TEOPUHU U 3aKOHBI (TEOPHs CTPOSHHS OpraHMYECKUX
BemecTB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI SI3BIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAI[e B OCHOBE TMOHUMAHHS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOIb30BAHNY BaKHEHIINX OPraHUYECKUX BEIECTB B OBITY
U TIPaKTHYECKON JeSITeIbHOCTH YETI0BEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTePHBIE MPU3HAKHU MMOHITUH, YCTaHABINBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIHE ITOHSITHS IPU OITMCAHUU COCTaBa, CTPOCHUS U
IpEeBpaLCHUI OPraHNYEeCKUX COeTMHEHUH;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
MOJIEKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOM) (GOPMYII OPTaHUUECKUX BEIIECTB
U ypaBHEHHUH XMMHUYECKHX PEAKIMH, W3rOTaBINBATh MOJEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUIS WITIOCTPAIMM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh MPUHAIECKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynine CoeIuHeHUN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpKalllue€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoit Homenkiatype (IUPAC), a Taxxke
IOPUBOANUTH TPUBHAJbHBIE HA3BAHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHos, (opMalbAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KHCJIOTa, OJIEMHOBAsl KHCIOTA, CTE€apUHOBAsl KUCIOTA, IJII0K03a, PPYyKTO3a,
KpaxmaJl, LeJITI0103a, TJIULHH);



C(OPMHUPOBAHHOCTE YMEHHUS ONPEAEHATh BHUAbl XUMHYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKHUX
BemecTB A. M. byrnepoBa a1 00bsCHEHHs 3aBUCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIUYHBIX IIPEICTABUTENICH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 2TaH, STHWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHsou,
METaHOJI, 3TaHOJI, STWIECHIJIMKOIb, TJIUIEPUH, (EHOJ, aleTalblerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
FEHETUUYECKYIO CBSI3b MEKJIYy HUMH YPAaBHEHHUSMM COOTBETCTBYIOIIMX XMMMUECKHUX PEaKLHH ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaTh HCTOYHHUKHM YIJIEBOJAOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepabOTKH;

c(OPMHUPOBAHHOCTh YMEHUH NPOBOJAUTH BBIUUCICHHUS I10 XUMHYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM MHPOAYKTa PEAKIMU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJTYKTOB pEaKlun);

c(hOopMUPOBAHHOCTh YMEHUH BJIAIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/JAaX HAYYHOTO
[IO3HAHUS, MCIOJIb3YEMbIX B XHMHUHU IPU M3YUYEHUH BEIIECTB M XHMHUYECKHX SIBJICHUH
(HaOmoieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUS ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CB3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpHBIM 000PYAOBAaHUEM, a TAKXKe MTPaBUiIa OOpAIIEHUs C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XMMUUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIINOJHATE XUMHUYECKUN SKCHEPHUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUH, MOJYYEHUE ITUICHA U U3YYEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JACHaTypauus OelIKoB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MU OEJIKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTHU
npu oOpallleHUuu C BEIIEeCTBaMHU U JJaOOpaTOpHBIM 00OpYI0BaHUEM, MPEJACTABIATH PE3YIbTAThI
XMMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN Hu
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3yJbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbs U
OKpY’Karolled MpUPOIHON cpenbl, 0OCO3HABaTh OMACHOCTh BO3ACMCTBHS Ha >KUBbIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPALICHUSI UX BPEAHOTO BO3JEHCTBHUSA Ha OPraHU3M
4eJI0BEKa;

JUIst 0Oy4aroluXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/J10POBbSI: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUIs  CJENbIX H CHa0OBHIAMIMX OOYyYaroIMXCA: YMEHHE HCIOIb30BaTh pelibeHO-
TOUYCUHYIO cucTeMy o0o3HaueHuit JI. bpaitns ais 3anucu XuMuaeckux Gopmyi.



11 KUIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas XHMHEs
OTpaXKaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIECH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B IO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIAMMOM IS
pellleHusT NPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIOJATAIOIINE
MOHSTHS (XUMUYECKUH 3JIEMEHT, aTOM, M30TO, S-, P-, d- AIEKTPOHHBIC OPOUTATT aTOMOB, MOH,
MOJIEKYJa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeETaJNIM4YecKas, BOJOPOJHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBI XMMHMYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIMHM, XHUMHYECKOe pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
JNEKTPONIMTUYECKON aucconuanuu, mnepuoaudeckuii 3akon J[. WM. MenaeneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAICHUS DHEPTUU MPU XUMUUYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUH SI3BIK XUMHH, MHUPOBO33PEHUECKHE 3HAHUS,
JeKale B OCHOBE IMMOHMMAHUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIHHOCTH YEJIOBEKA,;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTepPHbIC MPU3HAKK MOHSATHH, YCTaHABIMBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHCAHMM HEOPTaHWYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJIi COCTABIICHHS
dbopMys BEHIECTB U ypaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHaibHBIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEraméHas W3BECTh, NUThEBAs COAa, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHHM OMPEACNIATh BAJICHTHOCTh M CTETICHh OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COCTMHEHUSX PA3JIMYHOTO COCTaBa, BUJI XUMHUYECKOMN CBSI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIMHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOIO
BEILIECTBA (aTOMHasi, MOJEKYJISpHas, MOHHAsg, METaJNIMYecKas), XapakTep cpeAbl B BOAHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHHI YCTAHABIMBATh MPUHAJJICKHOCTh HEOPTAHMUECKUX BEIICCTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIAcCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBa — METAIUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCTIOTHI, aM()OTepHbIE THAPOKCUBI, COITH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa ©  JEMOHCTPUPOBATH €T0  CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMUPOBAHHOCTh ~YMEHHUH  XapaKTepU30BaTh dJJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHYECKUX 371eMeHTOB 1—4 nepuooB Ileproanueckoit cuctemMbl XUMUYECKHX 3eMeHToB /. U.
MenneneeBa, HCHOIb3Yys MOHATHUS «S-, P-, d-DJIEKTPOHHBIE OpPOUTAINY, «IHEPIeTUUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHWs CBOWCTB XMUMHUYECKHX JJIEMEHTOB U HX



COEIMHEHUH MO nepuoaaM u rpynnaM Ilepuoguueckoil cucteMbl XUMUYeCKuX snementoB [1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMUCHIBATH) OOLIME XUMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEPXKAAaTh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMU BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUil;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupylolMX BeUIECTB, TEIJIOBOMY O3(PQEKTy peakiuu,
M3MEHEHUIO CTENCHEeH OKHCIICHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YYaCTHIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MOJTHBIC
U COKpaIEHHBIC YPaBHEHHUS PEAKIMH MOHHOTO OOMEHA, YUYWUTBIBAs YCIIOBHS, MPH KOTOPBIX ITH
peaKIuu UAYT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacHO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHif;

c(OpMUPOBAHHOCTh YMEHUI 0OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBHCUMOCTH OT
BHelIHero Bo3aencTBus (mpunnun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCH, JIEekKaIlue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4yHBIX MPUHLMIAX M 3KOJOTMYECKUX MpOOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIIOJIB30BAaHMEM IOHSATHS
«MaccoBasi JI0Jisl BEILIECTBA B PacTBOpE», OOBEMHBIX OTHOLIEHUHM Ta30B INMPU XHUMHUYECKHUX
peakuusax, Macchl BellecTBa WiM 00bEMa ra3oB IO MU3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMM BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJH30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHns C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTh U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHIa BOJOpOAA B NPUCYTCTBUM KaTanu3aTopa, OINpPENEICHHUE CPEbl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKkIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cynbdar-, kapOoHaT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMSI, PEIICHHUE SKCIIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELIECTBAMH U JIaOOpaTOPHBIM 000PYJOBaHUEM, MTPEACTABIAThH
pe3ysabTaThl XMMHYECKOTo SKCIepUMeHTa B (opMe 3amucH YpPaBHEHUIl COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHET U
JPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COONIOJAaTh MpaBMiIa SKOJIOTMYECKH IIeJIECO00Pa3HOTO
MOBE/EHNA B OBITY M TPYIOBOM JEATENBHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U



OKpYKarolllel MpUPOJHON CpEeIbl, OCO3HABATH OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
Onpe/IeIEHHBIX BEIIeCTB, MOHUMAasi cMbica nokasarens [1JIK, moscusaTe Ha mpumepax crnocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE NPUMEHATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL  CIICTIBIX ¥ CIA0OBUASIIMX OOYYaIOIIMXCS: YMEHHE WCIOIb30BaTh pelibeHO-
TOYCUHYI0O cHucTeMy obOo3Hayenuid JI. bBpaiinsg pansg  3amucw XUMUYECKHX  (OpMYIL.



TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

KosunyecTBo yacoB JJIeKTPOHHBIE Yuer
Ne i/m HaunmMmeHoBaHHe pa3iesioB H TeEM MPOrpaMMbI B K 1T (undposrre) paboeii
° pa3a porp ce 0]-[Tp60ﬂbﬂble paKTﬁnqecxne 00pasoBaTenbHbIE nporpamMmbl
ro PaboTe paboTet pecypcsl BOCIIUTAHUSA
Pasnea 1. Teopernyeckue 0OCHOBBI OPraHU4eCKOi XUMUM
11 [Ipenmer oprannyeckoit xumuu. Teopust cTpoeHuUs 3
) opraHnueckux coequHenuiit A. M. bytneposa
Utoro mo pazneny 3
Pazgen 2. Yraesonopoasl
2.1 [IpenenbHbIe YriaeBoaOPOABI — aKaHbI 2
29 HenpenenbHble yrineBogopoabl: alKEHbI, ajdKaIUueHbl, 6 |
) AJIKUHBI
2.3 ApoMaTruiecKue yriieBOJA0POIbI 2
24 IIpupoaHble HCTOYHUKH YIIIEBOAOPOJOB U UX 3 1
) nepepaboTka
HWroro no pazneny 13
Pazgen 3. Kuciopoacoaep:kamue opranu4eckue coeIuHeHHst
3.1 Crmpter. @eHon 3
3.2 Anbnerunpl. Kap6oHOBBIE KHCTOTHL. CIIOXKHBIE 23QHUPHI 1
33 YrneBoast 1
Hroro no pazaeny 13
Pa3nen 4. A3oTcoaepaxaniie opraHu4ecKne coeIMHeHus1
4.1 ‘ AmuHbl. AMHHOKHCIOTHI. Benku 3
Hroro no pazneny 3
Pa3nea 5. BoicokoMosiekyasipHble cOeTMHEHUSI
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2
HWroro no pasneny 2
OBIEE KOJIMYECTBO YACOB I1O I[ITPOTPAMME 34 2 2




11 KJIACC

KosnyecTBo yacoB DJIeKTPOHHbIE Yuer
(uudposbie) padoueii
o I/m HaunmeHoBaHUe pa3iesioB U TeM NMPOrPaMMBbI
Ne i/ €HO e pa3jaeio €M Nporp Beero KOﬁl—[TpO.ﬂbele Hpﬁalcaneclcne 06Pa30BATEIbHBIE nporpaMMbI
paboTel paboTel pecypchbl BOCIIUTAHUS
Pasnea 1. Teoperudyeckue 0CHOBbI XMMHMU
Crpoenne aToMoB. [leproamaecKuii 3aK0H 1
1.1 Ilepuonuueckas cucreMa XUMHYECKUX 3
snemenToB J1. 1. MenneneeBa
1.2 Crpoenue BeniectBa. MHOrooOpasue BelecTs
1.3 XUMHYECKUE PEAKITUH 6 1 1
HUroro no pazaeny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 Meranisl 6 1
2.2 Hewmeranbt 9 1 1
) 3 CBSI3I) HCOPraHM4YCCKUX U OPraHnICCKux 2
) BEIIECTB
Hroro no pazaeny 17
Paznen 3. Xumus ¥ ’KU3Hb
3.1 ‘ XuMHUs U KU3HB 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 34 2 3




YACTHOE OBIIEOBPA30OBATEJIBHOE YUPEXJIEHUE

«OBHIEOBPA30OBATEJIbHAS IIKOJIA

C YI'JIVBJIEHHBIM U3YVUEHUEM MHOCTPAHHBIX A3bIKOB

«MHUP 3HAHUMN»

143422, MockoBckas 001., KpacHoropckuii p-H,
c. [lerpoBo-/lanbuee, yi. AnekcanapoBckas, 1. 4

[MTPUHATO

MeToarueckuM COBETOM

YOV mikona ¢ yriayOieHHbIM
U3y4CHUEM HWHOCTPAHHBIX S3BIKOB

«Mup 3HaHUI»
[IpoTokon Ne 1 ot 31.08.2023 1.

KanengapHo-reMaTuueckoe miaHUpOBaHHUE K
paboueii mporpamme
y4eOHOr0 MmpeameTa, Kypca
«XuUMHS»

10 ximacc 2023-2024 y4eOHbIi TOT

r. KpacHoropck
2023 1.

T.: 8-915-389-88-36
T.: 8-498-601-09-10

COT'JTIACOBAHO
3amecTtuTens nupekropa no YBP
/ Cyxanosa 1.C.
2023 r.

VYuurens: Cyxanosa 1.C.



10 KJIACC

KoauyecTBo yacoB DakTHYeCKAsA DJIeKTPOHHbIE Yuer
Ne aara uudposbie padoueii
Tema ypoka Ilnanupyemas
n/n P Bcero Koﬁﬂ TPOJIbHbIE HpﬁalcanecKne ara Py o0pa3oBare/ibHble = NPOTrPaMMbI
T
PaboTel PaooTRI A pecypchl BOCIUTAHUS
IpeamMer opraHM4ecKom 04.09.-08.09 https://educont.ru/-
. KaTaJIoT IA(PpOBOTO
1 XHMHH, €€ BOSHUKHOBCHHE, 1 uidp
00pa3oBaTeILHOTO
pa3BUTHE U 3HAYCHHE KOHTCHTA.
Teopus cTpoeHus 11.09.-15.09 https://educont.ru/-
) OpPTaHUYECKUX COCTUHEHUHN A. 1 KaTaJor LudpoBoro
M. BytnepoBa, €€ OCHOBHbBIE 00pa30BaTeIBHOTO
MOJIOXKEHHUS KOHTEHTA.
[Ipencrasnenue o 18.09.-22.09 https://educont.ru/-
ki1accudukamuu KaTaJor LudpoBoro
OpPraHMYECKHUX BEIIECTB. 00pa30BaTeILHOTO
3 Homenkmnarypa 1 KOHTCHTA.
(cucremaruueckas) u
TPUBUAJIbHBIE HA3BAHUS
OpPTaHUYECKUX BEIICCTB
25.09.-29.09 https://educont.ru/-
4 AJKaHBI: COCTaB U CTPOCHHE, | Karanor uudpoBoro
TOMOJIOTHYECKUH Pt 00pa3oBaTeNbHOro
KOHTCHTA.
2.10.-06.10 https://educont.ru/-
5 MertaH u 3TaH — npocTerne 1 Karanor uudpoBoro
MPEJCTaBUTENN aJIKaHOB 00pa3oBaTensHOro
KOHTCHTA.
9.10.-13.10 https://educont.ru/-
6 AJKEHBI: COCTaB M CTPOCHHUE, 1 KaTaJor HU(pOBOro
CBOMCTBa 00pa3oBaTeNEHOTO
KOHTCHTA.
DTHIIEH U IPOTTUIIEH — 16.10.-20.10 https://educont.ru/-
v KaTaJor mu OBOI'O
7 TIpOCTefiIie peaCTaBUTeNHn 1 uidp
O6paSOBaTCHbHOF0
AJIKCHOB KOHTCHTA.
IpaxTiyeckas paGora Ne 1 23.10.-27.10 https://educont.ru/-
KaTajor uuppoBoro
8 «[Tonmyuenue sTuneHa U 1 1 wnp

W3y4Y€HHE €ro CBOMCTBY»

06pa3OBaTean0r0
KOHTCHTA.




OTHUJICHIJIMKOJIb U TJIIMIEPUH

Anxanuensl. byranuen-1,3 u 07.11.-10.11 https://educont.ru/-
9 MeTHIOyTaaueH-1,3. Karajior udpoBoro
ITonyueHre CHHTETHYECKOTO 00pa3oBaTebHOTO
KayuyyKa U pe3HHbI KOHTCHTA.
AJKUHBI: COCTaB U 13.10.-17.10 https://educont.ru/-
0COOCHHOCTH CTPOCHUS, Karanor uudpoBoro
10 TOMOJIOTHUECKUM P, 00pa3oBaTENBLHOTO
Anerunes — npocreimuii KOHTCHTA.
MPEICTABUTEIh ATKHHOB
20.11.-24.11 https://educont.ru/-
1 BhIuucaeHust 0 ypaBHEHUIO KaTajor (udpoBoro
XUMHUYECKOH peakiu 00pa3oBaTeNbHOrO
KOHTCHTA.
27.11.-01.12 https://educont.ru/-
12 ApeHbl: 6EH30JT ¥ TOTYOIL KaTasor mudpoBoro
TOKCHYHOCThH aPEHOB 00pa3oBaTeNbHOrO
KOHTCHTA.
I'enetnyeckas cBs3b 04.12.-08.12 https://educont.ru/-
13 YIII€BOLOPOIOB, KaTajuor HuppoBoro
MPUHAJICKAIIUX K 00pa3oBaTeILHOTO
Pa3IMYHBIM KJIaccam KOHTCHTA.
[IpuponHbIe HCTOYHUKH 11.12.-15.12 https://educont.ru/-
YIJIEBOZOPOIOB: IPUPOIHBIN KaTasor mudpoBoro
14 ra3 ¥ IOy THbIE He(TAHbIE 00pa3oBaTeNnbHOro
rasbl, He)Th U MPOAYKTHI €€ KOHTEHTA.
nepepadoTKu
[IpuponHbIe HCTOUYHUKH 18.12-22.12 https://educont.ru/-
YIJIEBOZOPOIOB: PHUPOIHBIN KaTasor mudpoBoro
15 ra3 u NOMyTHbIC He(TSHbIC 00pa3oBaTeNLHOrO
rasbl, He()Th U MPOAYKTHI €€ KOHTEHTA.
nepepabOTKH
09.01-12.01 https://educont.ru/-
16 KonTtponbHas pabora mo KaTajor mudpoBoro
pasneny «YTIIEBOOPOIBDY 00pa3oBaTENBHOTO
KOHTCHTA.
IpesebHbIe 0XHOATOMHBIC 13.01-19.01 https://educont.ru/-
17 CIIUPTHI: METAHOJI M 3TAHOIL. Karainor uugposoro
06pa3OBaTean0r0
Bonopoanas cBs3b ONTOHTa.
18 MHOroaTOMHBIE CITUPTHI: 22.01-26.01 https://educont.ru/-

KaTajor HU(pOBOro




00pa3oBaTeabHOTO

KOHTCHTA.
DeHON: CTPOEHUE MOJIEKYJIBI, 29.01-02.02 https://educont.m/-
KaTaJjor uugppoBoro
19 (hu3nUecKre ¥ XUMHICCKHE
. 00pa3oBaTeabHOTO
CBOICTBa, MPUMEHEHHE KOHTEHTA
5.02-9.02 https://educont.ru/-
20 Anpreruipl: popManbaeru 1 KaTajnor UudpoBoro
aneTanbaeru. AeToH 00pa30BaTeNbLHOTO
KOHTCHTA.
OIHOOCHOBHEIE MPEACIbHBIC 13.02-16.02 https://educont.ru/-
KaTajor HuppoBoro
21 KapOOHOBBIE KHCIIOTHI:
00pa3oBaTeabHOTO
MypaBbHUHAs U YKCYCHas KOHTEHTA
IpakTuueckas pabota Ne 2. 19.02-23.02 https://educont.ru/-
N Karajor nudpoBoro
22 «CBoiicTBa pacTBOpa
. 00pa3oBaTeIbHOTO
YKCYCHOW KHCIIOTEI» KOHTCHTA
CTeapuHOBas U OJICHHOBAS 26.02-01.03 https://educont.ru/-
Karajor udpoBoro
23 KHUCJIOTBI, KaK IPEICTaBUTENN
00pa3oBaTEILHOTO
BBICIINX KapOOHOBBIX KHACIOT KOHTCHTA
MbLIa KaK COJIM BBICIIHUX 04.03-07.03 https://educont.ru/-
Karajor udpoBoro
24 KapOOHOBBIX KHCJIOT, UX
o 00pa3oBaTeILHOTO
Mo¥oIIee JeHCTBHE KOHTEHTa
CrioxxHbIe 3GHUPHI KaK 13.03-15.03 https://educont.ru/-
25 MIPOM3BOIHBIE KapOOHOBBIX KaTaJor uudposoro
KUACIOT. ['MAPOIU3 CIIOKHBIX 00pa3oBaTenbHOro
a¢upoB KOHTEHTA.
XKupsr: tuaponms, 18.03-22.03 https://educont.ru/-
Karajor nudpoBoro
26 NpUMEHEeHne, OMOJIOrnIecKas
00pa3oBaTeIbHOTO
POJIb KUPOB KOHTEHTA.
YreBojpl: cocTas, 01.04-05.04 https://educont.ru/-
27 Kiaccuukanys. Baxueiinime KaTajor uppoBoro
NPEICTABUTENH: TIIFOK03a, obpasoBatebHOro
dpyxTo3a, caxaposa KOHTCHTA.
08.04-12.04 https://educont.ru/-
g Kpaxmain u nemitonosa kak KaTanor nudhpoBoro

MNPpUPOAHBIC MTOJIUMEPLI

00pa3oBaTeIbHOTO
KOHTEHTA.




KouTtpomnbHas pabora mo 10.04-19.04 https://educont.ru/-
29 pasaeny 1 KaTaJor HuQpoBoro
«Kucnopoaconepxkaiue 00pa3oBaTeIEHOr0
OpraHUYeCcKHUe COCTUHEHUS KOHTCHTA.
22.04-26.04 https://educont.ru/-
30 AMUHBI: METHJIAMUH U | KaTanor LU¢pOBOro
AHWINH 006pa3oBaTeNbsHOTO
KOHTCHTA.
AMMHOKHUCIIOTHI KaK 29.04-03.05 https://educont.ru/-
aM(pOTEpHBIC OPraHUYCCKUE Karajior udpoBoro
31 COCAMHCHUS, UX 1 06pa3oBaTeNLHOTO
6uosiornyeckoe 3HaUCHHUE. KOHTCHTA.
IlenTuas
BeHKI/I KakK HpI/IpOZ[HBIC 06.05'10.05 https://educont.ru/-
32 BBICOKOMOJIEKYJISPHBIE 1 KaTajor uppoBoro
00pa3oBaTEILHOTO
COCIIITHEHUS
KOHTCHTA.
OCHOBHBIC TIOHSITHS XUMHH 15.05-17.05 https://educont.ru/-
33 BBICOKOMOJIEKYJISPHBIX 1 KaTajor uuppoBoro
. 00pa3oBaTeILHOTO
COeIMHEHUI
KOHTCHTA.
OCHOBHBIE METOJIBI CHHTE3A 20.05-29.05 https://educont.ru/-
34 BBICOKOMOJIEKYJISIPHBIX 1 Karanor uudpoBoro
coenuHeHui. [1macTMacchl, 00pa3oBaTenbHOro
Kay4yKH, BOJIOKHA KOHTCHTA.
OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOTPAMME




YACTHOE OBIIEOBPA30OBATEJIBHOE YUPEXJIEHUE

«OBHIEOBPA30OBATEJIbHAS IIKOJIA

C YI'JIVBJIEHHBIM U3YVUEHUEM MHOCTPAHHBIX A3bIKOB

«MHUP 3HAHUMN»

143422, MockoBckas 001., KpacHoropckuii p-H,
c. [lerpoBo-/lanbuee, yi. AnekcanapoBckas, 1. 4

[MTPUHATO

MeToarueckuM COBETOM

YOV mikona ¢ yriayOieHHbIM
U3y4eHUEM UHOCTPAHHBIX S3BIKOB

«Mup 3HaHUI»
[IpoTokon Ne 1 ot 31.08.2023 1.

KanengapHo-reMaTuueckoe miaHUpOBaHHUE K
paboueii mporpamme
y4eOHOr0 MmpeameTa, Kypca
«XuUMHS»

11 kmace 2023-2024 y4eOHbIi TOT

r. KpacHoropck
2023 1.

T.: 8-915-389-88-36
T.: 8-498-601-09-10

COT'JTIACOBAHO
3amecTtuTens nupekropa no YBP
/ Cyxanosa 1.C.
2023 r.

VYuurens: Cyxanosa 1.C.



11 KJIACC

KosaunyecTBo yacoB DJIEKTPOHHBIE Yuer
Ne T I dakTHYecKasd nupposbIe padoueii
n/n eMa ypora Bcero Kontpoabueie  Ipakruueckue JAHUpYEMAs - ara o0pa3oBaTeJbHbIE MPOrpaMMbI
paGoTsr paboTsl jlata pecypchbl BOCIIUTAHUS
04.09.-08.09 https://educont.ru/-
XUMHUYECKUN DIIEMEHT. ATOM. KaTajuor
DnekTpoHHas KoH(Urypauus 1 ugpoBoro
aTOMOB 00pa3oBaTeILHOTO
KOHTEHTA.
IMepuoandeckuii 3aKOH 1 11.09.-15.09 https://educont.ru/-
[epuonnueckas cucrema KaTaJior
XUMHUYECKHX 31eMeHTOB J1. 1. 1 Qg poBoro
MeHzeneeBa, UX CBS3b C 00pa3oBaTeILHOTO
COBpPEMEHHOM TeopHei KOHTEHTA.
CTPOCHHSI aTOMOB
3aKOHOMEPHOCTH U3MCHEHUS 18.09.-22.09 https://educont.ru/-
CBOMCTB XUMHUYECKUX Karajor
9JIEMEHTOB M MX COCJMHEHUH uudpoBoro
IO TPYIIAaM U EePUOJIaM. 00pa30BaTeNTFHOTO
3HaueHue IepruoIUIECcKOro 1 KOHTEHTA.
3aKOHA U CHCTEMBI
XUMHUUYECKUX 351emeHToB .M.
MeHnneneeBa B pa3BUTHH
HAYKH
CTtpocHHe BEIIECTBa. 25.09.-29.09 https://educont.ru/-
Xumudeckas CBs3b, e€ BUIIBL, KaTayor
MeXaHU3MBI 00pa30BaHUS 1 IU(ppPOBOTO
KOBAJICHTHOH CBSI3H. 00pa3oBaTEILHOTO
Bonoposanas cBsizb KOHTEHTA.
BaneHTHOCTD. 2.10.-06.10 https://educont.ru/-
DJIEeKTPOOTPUIATENLHOCTb. KaTayor
CreneHb OKHCIECHHUS. 1 ugpoBoro
BermectBa MosieKyIIpHOTO U 00pa3oBaTEILHOTO
HEMOJICKYJISIPHOTO CTPOCHHUS KOHTEHTA.
[MousiTHe 0 TUCTIEPCHBIX 9.10.-13.10 https://educont.ru/-
cucremax. McTuHHbIE 1 1 KaTajor
KOJUIOUIHEIC PACTBOPHL. gpoBoro




MaccoBas J10J1s1 BeliecTBa B
pacTtBope

00pa30BaTEIHLHOTO
KOHTEHTA.

Knaccudpukamms u 16.10.-20.10 https://educont.ru/-
HOMEHKJIIaTypa KaTanor
7 HEOPraHUYECKUX uugpoBoro
coenuHeHuil. [ eHeTnyeckas 00pa3oBaTeILHOTO
CBSI3b HEOPTaHUYECKUX KOHTEHTA.
BEILIECTB, Pa3JINUHbIX KIACCOB
Krnaccnukarmms XuMIaecKinx 23.10.-27.10 https://educont.ru/-
peakuuii B HeOpraHM4eCcKoH 1 KaTajor
OpraHNYecKoil XuMHHU. 3aKOH udpoBoro
8 COXpaHEHHsI MacChl BELIECTB; 00pa3oBaTeILHOTO
3aKOH COXPaHEHHUS U KOHTEHTA.
NIPEBpALCHUS SHEPTUU TIPU
XUMHUYCCKUX pCaKUAX
07.11.-10.11 https://educont.ru/-
CKOpOCTb peakiuy. KaTajor
9 OOpaTHMBbIC peaKIInu. u(poBoOro
XMMHYECKOe paBHOBECHUE 00pa3oBaTeILHOTO
KOHTEHTA.
13.10.-17.1 https://educont.ru/-
ITpaktudeckas padora Ne 1. 3.10-17.10 tp
KaTajor
«BnusHMUE pa3nUUHBIX
10 Qg poBoro
(hakTOpPOB Ha CKOPOCTH
N 00pa3oBaTeNLHOTO
XUMHUYIECKOHN peaKium»
KOHTEHTA.
DACKTPOTUTHICCKAS 20.11.-24.11 https://educont.ru/-
nucconuanus. [lonarue o KaTajaor
BojIOpoiHOM Tioka3arese (pH) udpoBoro
11 pacTBopa. Peakuiuu MOHHOTO 00pa30BaTeNTFHOTO
obmena. I'maponus KOHTEHTA.
OpPraHUYECKHX H
HEOPTaHMYECKUX BEIIECTB
- https://educont.ru/-
OKHCITUTENHHO- 27.11.-01.12 tp
KaTanor
BOCCTAHOBHTEIILHBIC PEAKITHH.
12 IU(ppPOBOrO
[NonsaTue 06 3MeKTpoNIH3e
o 00pa3oBaTEeILHOTO
pAacILIaBOB U paCTBOPOB COJICH
KOHTEHTA.
KonTponbHas pabota mo 04.12.-08.12 https://educont.ru/-
13 pasneny «TeopeTudeckue Karajor

OCHOBbI XUMHUUN

IU(ppPOBOrO




00pa30BaTEIHLHOTO

KOHTECHTA.
MeTamrsl, BX TOJ0XKEHHUE B 11.12.-15.12 https://educont.ru/-
Ilepnoguueckoii cucreme KaTaJjor
XUMHUYEeCKUX anemeHToB Jl. U. IU(pPOBOrO

14 MeHnneneeBa 1 0COOCHHOCTH 00pa3oBaTeILHOTO
ctpoenus atoMoB. O0rme KOHTECHTA.
(u3nyeckue CBOWCTBa
METaJUIOB

18.12-22.12 https://educont.ru/-
CIutaBbl METaJLIOB. KaTajor

15 DNEKTPOXUMHUYECKHUH Psilt udpoBoro

HATPSKCHUN METAJJIOB 00pa3oBaTeILHOTO
KOHTCHTA.

XUMHYECKUE CBOMCTBA 09.01-12.01 https://educont.ru/-

Ba)KHEMILIMX METaJJIOB KaTajaor

16 (HaTpuii, Kanui, KaNbIWH, uQpoBoOro
MarHui, aJFOMUHHUN) U UX 00pa3oBaTeILHOTO
COEIUHEHU M KOHTEHTA.

13.01-19.01 https://educont.ru/-
XuMHUYeCcKre CBOUCTBa KaTajaor
17 Xpoma, MEeJId ¥ UX udpoBoro
COoeTMHEHU I 00pa3oBaTeNLHOTO
KOHTCHTA.
22.01-26.01 https://educont.ru/-
. KaTajor
XUMHUYECKHE CBOMCTBA IIUHKA,
18 M udpoBoro
KeJie3a U UX COCMHCHUM
00pa3oBaTeNnLHOTO
KOHTCHTA.
29.01-02.02 https://educont.ru/-
[IpaxTrueckas pabora Ne 2. 9 P
" Karajaor
Pemenne
19 UG pPOBOTO
OKCIICPUMEHTAJIbHBIX 3a/1a4
" 00pa3oBaTeNLHOTO
1o Teme «MeTaubi»
KOHTCHTA.
Hemeramsl, ux moyioxkeHue B 5.02-9.02 https://educont.ru/-
Ilepnoguueckoii cucreme KaTajor

20 XUMU4Yeckux anemeHToB J. U. UG pPOBOTO
MeHnpeneeBa 1 0COOCHHOCTH 00pa3oBaTeNLHOTO
CTPOCHUA aTOMOB KOHTCHTA.




du3nyecKre CBOWCTBA 13.02-16.02 https://educont.ru/-
HEMETaJUIOB. AJUIOTPOIHUS KaTajor
21 HEMeTaJlJIoB (Ha mpumepe uugpoBoro
KHCIJIOpOAa, cepbl, pocdopa u 00pa3oBaTeILHOTO
yriieposia) KOHTEHTA.
19.02-23.02 https://educont.ru/-
XuMmHYecKkne CBOWCTBa KaTajor
22 rajgoreHoB, CEPbI U UX IU(pPOBOrO
COeMHEHU 00pa3oBaTeILHOTO
KOHTEHTA.
26.02-01.03 https://educont.ru/-
. KaTajor
XUMHYECKHE CBOMCTBA a30Ta,
23 - u(poBoOro
docodpa u Ux coeTUHECHUI
00pa30BaTEIHLHOTO
KOHTEHTA.
04.03-07.03 https://educont.ru/-
XUMHYECKHE CBOUCTBA KaTajaor
24 YIIEpOAa, KpEMHUS U UX udpoBoro
COCAMHCHUI 00pa3oBaTeILHOTO
KOHTEHTA.
13.03-15.03 https://educont.ru/-
N KaTajor
IIpumenenue BaxkHENIINX
25 . Qg poBoro
HEMETAJIJIOB U UX COCAUHCHUU
00pa3oBaTeNLHOTO
KOHTEHTA.
0O6o0061IeHEe U 18.03-22.03 https://educont.ru/-
cucTeMaTu3alus 3HaHUu| 1o KaTajaor
2% Teme «HemeTtamiby. udpoBoro
Brlunciienus 1o ypaBHEHUSIM 00pa30BaTeNTFHOTO
XUMHUUYECKHUX PEAKIHH 1 KOHTEHTA.
TEPMOXUMHUYCCKUE PACUETHI
IMpaxTuyeckas pabora Ne 3 01.04-05.04 https://educont.ru/-
T KaTajor
«Peenue
27 udpoBoro
IKCIIEPUMEHTAIIBHBIX 3314
o teme "Hemeramnbr"» obpasosatebHoro
KOHTEHTA.
KoHTponbHas paboTa 1o 08.04-12.04 https://educont.ru/-
KaTajuor
28 TeMaM «MeTtauib» u
udpoBoro

«Hemeramib

00pa30BaTEILHOTO




Heopranunueckue u
OpPraHUYECKUE KHUCIIOTHI.
Heopranuueckue u
OpraHUYeCKHUEe OCHOBAHUS

29

AwmdoTepHbIe
HEOpPTaHUYECKUE U
OpraHNYeCKUE COCMHEHYS.
I'enernueckas cBsi3b
HCOPraHn4CCKux u
OpPraHNYCCKUX BCIUICCTB

30

Ponp xumun B obecrieueHuN
JKOJIOTHYECKOM,

31 SHEPTETUUECKON U MUIIEBOM
0€30MacHOCTH, Pa3BUTHH
MEIHUITUHBI

[pencraBnenns 06 o0OIUX
HAYYHBIX PUHITUITAX
MIPOMBIILICHHOTO MMOJyYCHHUS
BaXKHEHIIINX BEIIESCTB

32

UYennoBek B MUPE BELLECTB U
MaTepuaioB

33

34 XUMUS U 310POBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

10.04-19.04

22.04-26.04

29.04-03.05

06.05-10.05

15.05-17.05

20.05-29.05

KOHTCHTaA.

https://educont.ru/-
KaTajuor
IuppOBOTO
00pa30BaTEIHLHOTO
KOHTEHTA.

https://educont.ru/-
KaTajuor
IuppOBOTO
00pa30BaTEIHLHOTO
KOHTEHTA.

https://educont.ru/-
KaTanor
uQpoBoOro
00pa30BaTEeIHLHOTO
KOHTEHTA.

https://educont.ru/-
KaTanor
u(poBoOro
00pa3oBaTeNLHOTO
KOHTEHTA.

https://educont.ru/-
KaTajor

Qg poBoro
00pa3oBaTeNLHOTO
KOHTEHTA.

https://educont.ru/-
KaTajor

Qg poBoro
00pa3oBaTeLHOTO
KOHTEHTA.







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ I'abpuensia O.C., OO1IEcTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocsemenue»

* Xumus, 11 xnacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHU4eHHON
0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectso «M3narenbcTBo
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJISA

buonorus Yrnyonennsiii ypoBenb. 10—11 kmaccsl: paboyast mporpamma:
yuebHoMmeToanueckoe nocoodue / B. b. 3axapos, A. F0.[lubynesckuii. — M. :
Hpoda, 2017.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/- katanor nuppoBoro 06pa3oBaTEIHLHOIO KOHTEHTA.






