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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (ehepasibHOi 00pa3oBaTENbHON MPOrpaMMBbl CPEAHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus yueOHOTo IpenmMera
«Xumuss» B 0o0pa3oBaTelIbHBIX oOpraHu3anusax Poccuiickoit @Dexepanuu, pean3yrOIMHUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MONOXKEeHHH «CTpareruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZOB K pa3paboTKe MporpamMmbl 1O XHMHH, K OIPENEICHUI0 OO0Iei
CTpaTeruu 0OydYeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCs CPEACTBAMHU Y4eOHOTO mpeaMera
«Xumusi» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBUJIM KOHIENTYaJdbHbIE MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH LieJIed, COJep)KaHMs, pe3yjbTaToB OOyueHHs H
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00me00pa3oBaTeIbHON
OpraHM3aly, SBISETCS HEOTheMJIEMOM YacThio uX oOpa3zoBaHHOCTH. OHO  CIYKUT
3aBEpIIAIOIIUM JTAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (POPMUPOBAHHUS MHUPOBO33PEHHUS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKXKe SKOJOTHYECKHM OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY 370POBBIO U
npupoaHoi cpene. Peanusyercs xuMudeckoe oopazoBaHrue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o01rero 0oO6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOSHHUE
KOTOPOTO ONpEENCHBl B MpOorpaMMe MO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, €
3HA4YeHUs B MO3HAHUM MPUPOJIBI U B MAaTEPHAIbLHOM KHU3HU OOIIECTBA, a TAKXKE ¢ y4ETOM OOLINX
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS Kak 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK HUTPaeT 0coOyI0 pOjb B COBPEMEHHOM
UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOM BKIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIICHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOJBI M YEJIOBEKa, KOTOPOe (POPMHUPYETCS B XUMUHU
Ha OCHOBE MOHHMMaHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3HU
MEK/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMH HayKaMH, XHMHUS —CTala
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
JKU3HU KakJaoro ujeHa oOmniectBa. CoBpeMeHHas XMMHS KaK Hayka cO3MJaTeNbHas, Kak HayKa
BBICOKMX TEXHOJIOTMH HalpaBjieHa Ha pelIeHue INIOOANbHBIX MPOOJIeM YCTOHYHMBOTO Pa3BUTHSA
YeJ0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoil, MUIIEBOH, SKOJIOrMYecKod Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOMMMH IEeNIMU M NPUHIUIAMH CpeJHEro oOumero oobpa3zoBaHUS
conepxanue npeamera «Xumus» (1011 kmaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMH» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUH 10 HEOPraHUYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHM U3 00mIel XUMHM) U OpraHuYecKord XumMuu. POpMHUPOBAHUE JTAHHOW CHCTEMbI 3HAHHM
Opyd HM3YYCHUHU TMpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PACCMOTPEHHS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxanus KypcoB — «Opranuueckas xumus» 1 «O01mas 1 HeopraHu4ecKas
XUMHA» cHOpMUpOBaHA B NMPOrpaMMe M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3YUYEHUIO
yuyeOHOro MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBa
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX IPEICTABICHUNH O CTPOCHUM BEILECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTUBHBIX COEIMHEHHH. B Kypce opraHmdeckoil XMMHMU MOIYy4YaroT
pasBuUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
IPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHUs B mpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOIO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akTosIOrMYecKre CBEACHHS O BEUIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHu4yecKasi XUMHUL» O00yUYaArOIIUMCS MPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKHMX M METOJ0JIOTUYECKUX IO3ULIHM,
riy0Xke MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOaromiei 1o
OOBSACHSIOLIEN U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAAHONM XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B II03HABaTEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECcCY
TBOpYECTBA B 00JIACTU TEOPUHM M MPAKTUUYECKUX MPUIOKEHUN XMMHHU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHQOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYAJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATENbCKUX 3a7ad. B meiaoM coxepskanue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHS OPHEHTHUPOBAHO Ha (popMupoBaHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /71l MOHUMaHUS QHIOCOYCKUX UACH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBICHUM IMyTEM 3KCIIEPUMEHTA
U pELICHHs NPOTUBOPEUUH MKy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH HKOJIOTUYECKUX MpoOsieM, a Takke MpodieM cOepexeHus
SHEPreTHYECKUX PECYPCOB, ChIPbsI, CO3JaHMs HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mnnane pemieHust 3aJad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYaIOLIMXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAaHUS M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOpPMUPOBAHME YHUBEPCAJIBHBIX YUEOHBIX AEWCTBUN, UMEIOLINX
0a30Bo€ 3HaUEHME JUIsl pa3IMUHBIX BUJIOB JEATEILHOCTH: PEIIeHUs IpoOseM, IOUCKa, aHanu3a U
0o0paboTkn uH(OpMAIMK, HEOOXOMUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
MCCJIE0BATEIbCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B TO3HAHUU XUMHUHU.



B nmpakTtuke npenosaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpenHero oomero oOpa3oBaHMs, TPU  ONPEACICHUU  COJEp)KaTeIbHOU
XapaKTePUCTUKU LEeJeH H3y4YeHHs] MpeaMeTa HampaBJICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHu3HAETcsl (GOPMUPOBAHHE OCHOB XHUMHUYECKOM HayKh Kak o0nactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONpEICTICHUIO LIeJIeH U3YUEHUS TIPEIMETA SIBJISICTCS BIIOJIHE ONPAB/IaHHbBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS IpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KakK Ba)KHEHIIEH CcoCTaBIsIOLIEH
€CTECTBEHHO-HAYYHOM KApTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKAT KIIFOUEBBIC MOHSATHUS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI U TEOPUM XUMHUHU, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0O0O0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOJAX MO3HAHHS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKHUX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUCCKON H
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA H CHOCOOOB JCATCILHOCTH, CBS3aHHBIX C HaOIOJCHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI OE€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, comepkaTenbHasi XapakTEepUCTUKa 1elei U 3a/1ay U3yueHus mpeaMera B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU MPHOPUTETAMHU
B cHCTeMe cpenHero oomiero obOpazoBaHusi. CerojgHs B NPEMOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHUs OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIYCKHHKAa OOIIe00pa3oBaTelbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOPOM 3HAHUMU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIOocOo0aMu U
YMECHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUU W MPUMEHEHUS WX B peabHOW KU3HU IS PEIICHUS
MPAKTUYECKUX 3a7au.

B cBm3u Cc 3TUM TpH U3YYEHHH TMpeaMera «XUMHUS» JOMUHUpYIOIIee 3HAuYeHHe
PUOOPETAIOT TaKUe 1IeNIU U 33Ja4H, KakK:

ajganTanus  OOydyaromuXCcs K  YCJIOBHSIM  JUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PpEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C BEIMIECTBAMH M HX IIPUMCHEHUEM;

dbopMupoBaHue Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3UYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIieM,
MoWcKa, aHaliW3a W 00paboTku WHGPOpPMAIMH, HEOOXOAMMBIX JUIS TPUOOPETEHHS OIMbITa
NeATeTLHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJIA OICHKH C
MTO3UIIMHA SKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEM
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO MPHOOpPETaTh HOBBIC 3HAHUS 10 XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHan3a y4eOHOU U HAyYHO-TIOMYISIPHONW HH(DOPMAIIMH XUMUIECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOT0 SKCIIEPUMEHTA;

BOCIHUTAHUE Y OOy4YaloIUXCs YOeXKIEHHOCTH B TYMaHHUCTHUYECKON HaIpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloHaIbLHOTO
MPUPOJIONOIB30BAHMS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOrO OTHOIICHUS K TPHPOIE M CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUSI OIbITa MCIOJB30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYalIUSAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B yuebHOM mnaHe cpemgHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMETHON 001acTn «ECTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO01ee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
kiacce — 34 gaca (1 gac B Heenio).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKO XUMHH

ITpenMeT opraHMuYecKoOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B MOJyUYECHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: oprannyeckux coeauHenuii A. M. byrieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (DOPMYJIBI OPraHUYECKUX BellecTB. ['omomorus,
n30MepUsl. XUMUYecKas CBSI3b B OPraHUYECKUX COSAUHEHMSIX — OJMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBaenne o  kiaccuukanum — opraHuueckux — BemiectB.  HomeHkmatypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaTuyeckas) W TPUBHAIbHbIE HAa3BaHUA BaKHEHUIIMX
IpeJICTaBUTENIeN KJIAaCCOB OPraHMYECKHUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBpAILEHUI: 03HAKOMIIEHHE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIeCTB, HAONIOJACHHE U ONHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPAIEHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHUM (IJIaBjIeHHUEe, OOYTIMBaHUE U TOPEHHE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKMH psa. MeTaH m 3TaH — mpocTeumme
MPEJICTAaBUTENIN aJKaHOB: (U3NYECKHEe W XHUMHYECKHE CBOMCTBA (peakuMM 3aMelleHus u
TOpEeHUs ), HaXOXACHNUE B IPUPO/IE, OTyUeHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NPOCTEHUIINE
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XUMHUYECKHE CBOMCTBA (peakuuu TUAPHUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATalluU, OKUCIIEHUS U MOJIMMEPHU3aLllN ), TOIyYeHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraaues-1,3: cTpoeHue, BaXHEWIINE XUMHYECKHE
cBOiicTBa (peakuus noauMmepusanun). [loaydeHre CHHTETUUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEGHHOCTH CTpPOCHHUS, TOMOJIOTUYECKMH psia. AUETUIeH —
MPOCTEUIIINNA TIPEICTABUTENb ATKWHOB: COCTaB, CTPOCHUE, GU3MUECKUE U XMMHUYECKHE CBOMCTBA
(peakuy ruIpupoBaHus, raloreHUPOBAHUS, TUAPATALMH, TOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.



Apenbl. benson: coctaB, cTpoeHue, (pu3MUeCKHMEe W XWMHUUYECKHE CBOMCTBa (peakiuu
TaJIOTEHUPOBAHUSL M HUTPOBAHUS), MOJIYYEHME M IpPUMEHEHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue ceolcmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBS3b MEXKIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[IpupoaHble UCTOYHUKH YTTIEBOIOPOJOB. IIpupoaHbIid Ta3 U MONyTHBIE HE(TAHBIC Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHka, KpEeKUHT
(TepMUYECKM, KaTamuTHYecKuii), mupoaus. [IpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMEeHHBIH yroiib ¥ NPOAYKTHI €ro nepepadboTKy.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILlEHUI: O3HAKOMIIEHUE C
o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» 1 «Yronsy», MoJgenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, IPOBEJIEHHE INPAKTHYECKOW pPabOTHI:
IIOJIy4YEHUE 3TUIIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaum.

Bblunicnenuss 1o ypaBHEHHMIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA
HCXOJIHOTO BEILECTBA WJIM IPOJYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

Kuciopoacoaep:kamme opranudeckue coeJMHeHUs

[IpenenbHple OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOJ: CTPOEHUE, (U3HUECKUE U
XMMHUYECKHE CBOICTBa (peakluu ¢ aKTUBHBIMU MeETaJUlaMH, Tajlor€HOBOJOPOJAaMHU, TOPEHUE),
IpuMeHeHne. BogopoaHble CBsI3U MEXAYy MOJIEKYJIaMH CIUPTOB. JlelicTBHE METaHOJIAa U dTaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHoOroaToMHble CIUPTHL. OJTUJICHIJIMKOIb W IJIMLEPUH: CTPOEHME, (U3HUECKHUE U

XMMHYECKHE CBOMCTBA (B3aUMO/IeHCTBHE CO MIETOYHBIMH METAJIJIAMU, KaUeCTBEHHAsl peaKiiysl Ha
MHOTOaTOMHBIE CHMPTHI). JlelicTBUE Ha OpraHu3M dejoBeka. llpuMeHeHue TIIHLIEpUHA U
ITHIICHTJIUKOJIS.

@eHoNI: CTpPOCHHE MOJEKYJbl, (HU3UYECKHEe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpnerunpl M kemouwvl. DopManbIeruj, aueTadbAerH]li CTpoeHue, (u3NYecKue u
XUMHYECKHE CBOMCTBa (pEakIMu OKHCICHHS W BOCCTAHOBJICHHWS, KAaYeCTBEHHBIC PEAKINH),
NOJTy9YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAst M YKCYCHAsE KUCIIOTHI:
CTpoeHue, pU3NUECKue U XUMHUECKUE CBOMCTBA (CBOWCTBA, 00IIIMe I KJlacca KUCIIOT, peaKIus
TepuUKaAINK), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJEHHOBAs KHCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MbIJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHUCTBUE.

CrnoxHble 3pUpPbl KaKk MPOU3BOJHbIE KapOOHOBBIX KUCIOT. [ 'MAPOIN3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xxupoB. bruosnorudeckas poib KUPOB.

YrieBoapl: cocTaB, Kiaccu(UKaIys yriieBo0B (MOHO-, IU- U mojucaxapubl). [ mroko3a —
OPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJICKYJbl, (U3NYECKUE M XMMUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM meau(Il), okucieHne amMMHMaYHBIM PAaCTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHe, OpOXKEHHE TJIIOKO3bl), HAXOXJAEHHE B TMPUPOJIE,
npUMeHeHue, ouonornyeckas poib. PotocunTe3. OpykTo3a Kak U30Mep TITIOKO3BI.

Kpaxman u nemmosno3a kak npupoaHbie nmonuMepbl. CTpoeHne Kpaxmaya U HeIITI0JIO3bL.
OusznyuecKkue U XMMUYECKHe CBOWCTBA KpaxMaia (TUIPOJIn3, KAUeCTBEHHAs PEaKLIUs C HOJIOM).



OKCrepUMEHTAIbHBIE METOAbl W3Y4YeHMsI BEIIECTB U MX MPEBpaIleHHi: MpOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHUE CIHUPTOB, KadeCTBEHHBIE
peaklMy OJIHOATOMHBIX CHUPTOB (OKHcIeHHe 3TaHona okcuaom wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(Il)), ampaerumoB (OKHCIICHHE
aMMHayHbIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmenu(Il), B3ammopeiicTBhe
Kpaxmajia C HOJOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, O00BbEMY, KOJIHYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHUs.

AMUHOKUCIOTHI Kak am¢oTepHble OpraHudyeckue coenuHeHus. Dusznueckue u
XUMHUYECKHE CBOIICTBA aMUHOKHMCIOT (Ha ImpuMepe IyMLKHA). buonormueckoe 3HayeHHe
amuHoKucIoT. [lentumasl.

benku kak mpupoaHbIE BBICOKOMOJEKYIspHBbIe coequHeHus. [lepBuunas, BTOpuUYHAs U
TpeTuyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa O€JIKOB: TUAPOJIU3, ACHATypalus,
KaueCTBEHHbIE PEAaKIIMH Ha OEJIKH.

DKcrepuMEHTAbHBIE METObl M3YYEHHUsS BEUIECTB M HMX IPEBpallCHUil: HaOIroJeHUE U
OMKCAaHHUE JEMOHCTPALIMOHHBIX OMNBITOB: JEHATypalusi OETKOB MpPHU HArpeBaHUU, I[IBETHbHIC
peakiuu OeIKOB.

BbicokomosieKkyIsipHbIE COeJUHEHHUS

OCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLMHU, CPEOHAs MOJIEeKyJspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPHU3ALUs U TOJINKOHICHCALINS.

OKCepUMEHTAJIbHBIE METOJIbl M3YUEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3LamMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuszanus MeXNpeaIMETHBIX CBA3EH NPU M3y4EeHUHM opraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJB30BaHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSITHUMN, SBJISIOLUINXCS CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIE TMOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalW3, CUHTE3, KIAacCU(PHKAIMI, MEpPUOJUYHOCTb, HAOIIOACHUE, W3MEpEHHE,
AKCIIEPUMEHT, MOJICTIUPOBAHHE.

®uznka: MaTepusi, JHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BETHMUMHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocepa, oOMEH BelIECTB B OpraHusMme, (HOTOCHUHTE3,
OHMOJIOTHYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBOIbI, XKHUPHI, PepMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/Ib, TTOJIE3HbIE HCKOMaeMbIe, TOIUIUBO, PECYPCHI.

TexHonorus: NuIIEeBbIe MPOIYKTHI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC



OBIIASA U HEOPTTAHNYECKAS XUMMUAA

Teopernueckne 0CHOBbI XUMHHU

XuMu4eckuid dmeMeHT. AToM. Snmpo aroma, HW30TONBI. ODJIEKTpOHHAs 000JIOYKA.
DHepreTuyeckue ypoBHHU, OJypOBHH. ATOMHBIE OpOUTaH, S-, p-, d- aneMeHTsl. OcoOeHHOCTH
pacnpezeneHusl 3JEKTPOHOB 110 OpOUTAISIM B aTOMax JIEMEHTOB IEPBBIX UETBIPEX NEPUOIOB.
DJeKTpoHHas! KOH(UTYpaLUs aTOMOB.

Ilepuonnueckuit 3akoH u Ilepmonmueckas cucrtema Xumudeckux sieMmeHtoB JI. .
MenpneneeBa. CBs3p nepuoOauYecKOro 3akoHa u Ilepuonnueckoil CHCTEMBl XUMHUYECKHX
anemenToB J[. Y. MenzaeneeBa ¢ COBPEMEHHOI TeOpHel CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX U CIOXKHBIX BEIIECTB
10 TPYIIaM U NepuoaaM. 3Ha4e€HUEe NEPUOIUYECKOro 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BUIbl XUMHUYECKOW CBS3UM (KOBaJeHTHas
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTauinyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DNeKTpoOTpULATENbHOCTh. CTeneHb OKUcieHus. IOHbI: KaTHOHBI U AHUOHBI.

BemiectBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMs. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBas A0is
BEILIECTBA B paCTBOPE.

Knaccudukanms HeopraHumueckux coequHeHWd. HoMeHKIaTypa HEOpraHWYECKHX
BEIECTB. [ eHeTHueckas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIUX K Pa3IUYHBIM
KJIaCCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX peakiuidi B HEOPraHUYeCKOu u
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BEILECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPTUU MIPU XUMHUYECKUX PEAKITHSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTUMble peakluu.
Xumnueckoe paBHoBecHe. DakTOpbl, BIUSIOMIME HA COCTOSTHUE XUMHUYECKOIO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnekrponuTnueckas auccouuanus. CunbHble M ciadble 37eKTpoiauTsl. Cpela BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAs, IIEJIOYHAS.

OKHMCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCrepUMEHTAIbHBIE METO/bl M3YyUEHUS BEIIECTB U WX IMPEBpAIlCHUN: JEMOHCTPALUS
tabmui «llepuogudeckas cuctema xumudeckux siemeHToB [[. U. MenneneeBa», mzyueHue
MoJIeJle KPUCTAJUIMUECKUX pPemETOK, HaOMIOACHHEe | OINUCAaHUE JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lioKeHHE TMEepPOKCHIa BOAOPOJa B MPUCYTCTBUU KaTallKM3aropa,
oTpefieNieHue Cpe/ibl pacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCAIBLHOTO WHIUKATOpA, pPeakluuu
MOHHOTO OOMeEHa), MpoBeJleHHuEe MPaKTHUUeCKOll paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTb XUMHUUYECKOU PEaKLum».

Pacuérnbie 3a1aun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIMMA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MAcCOBasl JOJIs BEILIECTBAY.

Heoprannyeckass Xumus



Hemeramnbl. Ilonoxxenue HemetammoB B Ilepuoguyeckoil cHCTEME XUMHUUYECKUX
anemenToB J[. M. MenneneeBa M OCOOEHHOCTH CTpOE€HHs aromMoB. (Puznueckue CBOICTBA
HEMETAJUIOB. AJUTOTPONHS HEMETAIIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoJia U KPeMHHUS) U UX COCTMHEHHH (OKCHIOB, KUCIOPOJICOACPIKAIUX KUCIOT, BOJIOPOTHBIX
COCIMHEHMIA).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. [lonoxenune metawioB B [lepuoandeckoi cucremMe XMMUYECKUX 3J1IeMEHTOB /l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKEHUN
METAaJIJIOB.

XHUMHYECKHUE CBOWCTBA BAXKHEUINIMX METAUIOB (HATPWH, KaJWid, KaJdbIllUd, MAarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCTMHCHUM.

O6mme cocoObl moTyYeHHsI METAIUIOB. [IpuMeHeHe MeTauioB B OBITY U TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEHIECTB M HMX NPEBPALICHUNA: HU3YYCHHE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IoB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3amay, HaONIOJACHUE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMU KHCIOT M IIEJIOYel, KauyeCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHrble 3amaumn.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta3oB MO HM3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacuEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS 4 KM3Hb

Ponp xuMuu B o0ecrieueHrnr SKOJOTHYECKON, YHEPreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHX
peaKLHii.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUINAX [POMBIIUICHHOTO TMOJNYyYeHHUs
BaKHCHIIINX BEIICCTB.

YenoBek B MHUpE BEHIECTB W MaTEPHAIOB: BaXKHEHUIIME CTPOUTEIIHHBIC MaTEpHabI,
KOHCTPYKIIMOHHBIC MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs DSJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

XUMHS U 3]I0POBbE YEJIOBEKA: MPaBWJIA HUCIHOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparoB,
npaBuia 6€30MacHOr0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpenMeTHbIE CBS3H.

Peanmu3zanus MEXNpeAMETHBIX CBSA3€H MPU M3y4EeHUH OO0IIel M HEOPraHUYEeCKOW XMMHUU B
11 xmacce ocymiecTBIsSeTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TMOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJIsI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OO0mue ecTecCTBeHHO-HAayYHbIE MOHSTHS: HAay4YHbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHanms, CUHTE3,  Kiaccuukamusi,  MNEepPHOAUYHOCTh,  HAOJIOJCHHE, AKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHHUE, SIBIICHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, UOH, H3OTOII,
pPaZMOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBA, PU3NUYCCKUE BEIIMUNHBI U €AUHUIIBI UX H3MEPEHUS, CKOPOCTh.



buonorus: knerka, OpraHumsM, 5KOCHCTeMa, Ouocdepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepaibl, TOPHbIE TOPOIBI, TIOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHomnorus: XMUMHYECKass  IPOMBIIIJIEHHOCTb, METaJUlyprus,  NPOU3BOACTBO
CTPOUTENBHBIX MaTepHaloB, CEJIbCKOXO035IICTBEHHOE IIPOU3BOJICTBO, IUILEeBast
IPOMBIIIICHHOCTh, (papMaleBTUYECKass NPOMBIIUICHHOCTb, IPOU3BOJCTBO KOCMETHUYECKUX
[IPENapaToB, MMPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUajIOB, 3JEKTPOHHAS IPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.

I[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBILET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOCHHUS OOYYarOIIUMUCS
IporpaMM CpeaHero ooiiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-MeTonnyeckoil OCHOBOW st pa3paboTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
POTPaMM CPEIHEr0 O0IIET0 00pa30BaHUs SBISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIX O/,

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM MOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS MpeaMeTra «XHUMHUS» Ha YPOBHE CpeaHero ooiero oo6pazoBaHus
BBIJICJICHBI CJIEIYIOLINE COCTAaBISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUEe MOTUBAILIUU K 00yUEHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH TUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIMIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsi pPYKOBOJICTBOBAThCSI B CBOEW AESITEIBLHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS SKOJOTMYECKOW KYyJIbTYypbl W CIOCOOHOCTH CTaBUTh LIENU U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JluyHOCTHBIE pE3ynbTaTbl OCBOEHUS MpeaMera «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCMUTATENLHOW JIEATEIHHOCTH B COOTBETCTBUM C TYMaHUCTHYECKUMHU,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH POCCHICKOTO
rpaXAaHCKOro 00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMHM M TIpaBUJIaMU TOBEACHUS,
CIOCOOCTBYIOLTUMH TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00YYaIOLINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT cHopMHUPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M TMPAKTHUECKOH MAESITEIbHOCTH OOYYaloIIMUXCs M0 pealn3aluu
MPUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaaaHCKOro BOCIUTAHMS:

OCO3HaHHUS 00YYaIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY Y ITPaBOMOPAJIKY;

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



TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pCeIICHUN y‘IG6HBIX 1 ITO3HABATCJIbHBIX 3a/1a4, BBIIIOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH TOHMMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHUX
IIPU aHAJIM3€ Pa3IMYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIMTAHMS

OCHHOCTHOI'O OTHOLICHUA K HCTOPUYCCKOMY W HAYYHOMY HACICAUIO OTCUYECTBEHHOU
XHAMUH,;

YBa)XEHUSI K IPOIIECCYy TBOpPUECTBA B 00JACTU TEOPUU M IMPAKTUYECKOrO MPUMEHEHHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh PE3yJIbTaT JJIUTENbHBIX HAONIOJACHUH,
KPOIMOTJIMUBLIX OKCIICPUMCHTAJILHBIX ITOMCKOB, IIOCTOAHHOI'O TpyAda y‘IéHbIX " IPAKTUKOB;

HHTCPCCa W II03HABATCJIIBHBIX MOTUBOB B IIOJYYCHHHM MW MNOCICAYIOHNIEM aHAJIU3C
uH(OPMAIIMU O MEePEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPAaBCTBCHHOI'O CO3HAHUsA, STHYCCKOI'O IMTOBEACHMA,

CIOCOOHOCTH OLCHUMBATh CUTyallUHW, CBA3AHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTU OIICHUBATH CcBOE MOBCACHHUEC W IIOCTYIIKHM CBOUX TOBapI/IHICf/i C HO3I/IIII/H>'I
HPAaBCTBCHHLIX W ITPAaBOBBIX HOPM M OCO3HAHUC HOCHGI{CTBI/If/'I 9TUX IMOCTYIIKOB,

4) popMupoBaHus KyJbTYPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KW3HHU, HEO0OXOJUMOCTHU
OTBECTCTBCHHOI'O OTHOIIICHUA K CO6CTBCHHOMy (1)I/I3I/I‘-ICCKOMY H IICUXUYCCKOMY 310POBBIO;

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

MOHMMAHUSA [IEHHOCTH TPaBWJI HWHAWBUAYAIBHOTO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHUS TMOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YNOTpEOJIEHUS aJIKOTOJId,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENLCKON JICSITEIIbHOCTH,
0O0I11IeCTBEHHO TOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YyYacTHE€ B pEIIEHUU MPAKTUYECKUX 3a/ad COLUATbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTHIECKOMY HM3YUYCHHIO MPOQPECcCUil pa3IudHOro poja, B TOM YHCIIEC Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HaHHUH 110 XUMUHU,

YBaXCHHUS K TPYY, JTIOASIM TPyJla U pe3yibTataM TPYAOBOM IeSATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaTbHOW TpPaeKTOPUH OOpa30BaHMS,
Oynymieit mpodeccru U peann3anui COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHUH, UHTEPECOB U TIOTPEOHOCTEH 00IIEeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKH IIeNIECO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKU3HU Ha 3eMIie;

MOHUMAaHHUA TJI00AJIbHOTO XapaKTepa SKOJOTHYEeCKUX MpoOsieM, BIUSHUS 3KOHOMUYECKHX
MPOLECCOB HA COCTOSHUE ITPUPOJTHON U COLIMAIIBHOM CPEIbL;

OCO3HaHuA HGOGXOIII/IMOCTI/I HNCITOJIBb30BaHUA IIOCTI/I)KGHI/II\/'I XUMHU I pCIICHUA BOIIPOCOB
paloHaIbLHOrO MPUPOIONOIB30BAHUS;



AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCSIIINX BpPENl OKPYKAIOIIEH MPUPOJHON Cpere,
YMEHMsI MPOTHO3UPOBATh HEOJIArONpPUATHBIE KOJIOTMUYECKUE MOCIEACTBUS MPEAIPUHUMAEMBIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJIMYUSA PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYyKOBOJACTBOBATbCS HMH B
[I03HABATEIBbHOM, KOMMYHUKATHBHON M COIIMATIBHOMN MPAKTHUKE, CIIOCOOHOCTH U yMEHHS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMOPOoOHH;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

Cc(OPMHUPOBAHHOCTH  MHMPOBO33PEHHs, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKH;

NOHUMAaHHs CHeUM(UKA XUMHHM KaK HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUU LIEJIOCTHOTO NPEACTaBICHUs 00 OKpyKarolieM
MHUpPE KaK O €AMHCTBE IIPUPOJABI M YEJIOBEKA, B INO3HAHMM IPHUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHnH podiieM COXpaHEHUsI IPUPOAHOIO PABHOBECHUS;

yOeXIEHHOCTH B 0CO00M 3HAYUMOCTH XWMHUH ISl COBPEMEHHOW LMBWIM3ALUU: B €&
IYMaHHCTUYECKON HANpaBI€HHOCTH U BaXXHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepUalIbHOU
KYJIBTYpPBl, PEIIEHUH II100aJIbHBIX POOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPbEBO,
HHEPreTUUECKOM, NUIIEBOM M SKOJOTMYECKOW O€301acHOCTH, B PA3BUTHUM MEIUIIMHBI,
00€CTIeYeHNN YCIIOBHH YCIIEIIHOTO TPY/la U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YIeHa
00I111eCTBA;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJNOB IIO3HAHHA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4yaeMble 3HAHUS JUIS
aHaJM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs Jie7aTh 000CHOBaHHbIE 3aKIFOUEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LEJBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUA ISl pelIeHHs IpooieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOMN ACATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIy4EHMIO HOBBIX 3HAaHUM MO XUMHM B COOTBETCTBHUM C JKU3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3M4yHbIX cdepax npodeccuoHaTbHON
JeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ynbTaThl OCBOCHUSA y4yeOHOro mnpeamera «XUMHS» Ha YpOBHE
CpeaHero odmero 0opa3oBaHus BKIIOYAIOT:

3HaUMMBIE N7 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIAUCHUTUTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAyYHOU KapTUHBI MUpa
n cneumi)m(y MCTOOOB IMO3HAHHA, UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/Ifi, BCIIECTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMa, HAYYHbIN (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHS, HCCIIE0BaHNE, HAOTIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U JpyTue);

YHHUBEpCaJbHbIE  ydeOHble  JeHCTBHS  (TMO3HABaTeIbHBbIE,  KOMMYHHKATHUBHBIC,
pEryJIsSTUBHBIE), oOecreunBapmme ¢GopMHUpOBaHWE (DYHKIIMOHAIBHOW TI'PAaMOTHOCTH U
COLMAIbHOM KOMIIETEHIIMH 00yYaroInuXcs;



CIOCOOHOCTh ~ OOy4alolIUXCsl  KMCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC YUeOHBIC JCHCTBHS B II03HABATEIHHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHble pe3ysibTaThl OTPaKalOT OBJAJACHHE YHUBEPCAIBHBIMU y4E€OHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEUCTBUSAMU.

OBJjajieHNe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbLHBIMH JeHCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aAKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUU HX JIOCTHIKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU LEIISIMU;

UCIIOJIb30BaTh NP OCBOCHUU 3HAHUM NMPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TMPU3HAKKM TIOHATHUM M yCTaHABIMBAaTh HUX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHME MOHATHS JIs1 OOBSICHEHUS OTIICIbHBIX (DAKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUU TSI KITaCCHU(UKAIIMK BEIIECTB M XUMHYECKUX PEaAKIIHiA;

YCTaHaBJIMBATh IPUYNHHO-CIICACTBEHHBIE CBSA3H MEXY U3Yy4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PpaCCYKICHHUS (MHIYKTHUBHBIC, JAECIyKTHUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PAaCCMATPUBACMBIX SBICHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

NPUMEHSTh B MPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MOJIEJIH, IPe00Pa30BbIBATH MOJICIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XUMHYeckas (opMylia, YpaBHCHHE XHMHUYECKOM peakIuu — TPU PEIICHUH YIeOHBIX
MO3HABATENIbHBIX W TMPAKTUUECKUX 3a7a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEIACTaBICHUS
JUISL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.

2) 0a30BbIe HCCIAEA0BATEIbCKUE eiiCTBUS:

BJIJIETh OCHOBAMH METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHil;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAaHUSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KIICHUI;

BIIQJICTh HAaBBIKAMHU CAMOCTOSITEIBLHOTO IUIAHUPOBAHUSA M TPOBEACHUS YYCHUUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0AaTh 3a XOJOM IPOIIECCa, CaMOCTOSITENBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopmynaupoBaTh OOOOIICHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIICIOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

NpUOOpeTaTh ONBIT YYEHHUECKOH HCCIeIoBaTeIbCKOM M IPOEKTHOM AesITeTbHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB PpEUICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B MTO3HAHMUSL.

3) padora ¢ ungopmaunmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HWHGOpMAIMK  (HAYYHO-TIOMYJIsIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TocoOus, pecypcel HHTepHeTa),
AHATM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUAOB M (HOpPM TMPEICTaBICHUS, KPUTUUYECKU
OIICHUBATH €€ JOCTOBEPHOCThH U HEMTPOTUBOPEUNBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATH pa3jMyHblE METOAbI TpPU IOHCKE U O0TOOpe
uH(pOopMaIuy, HEOOXOAUMOH 7Sl BBIMOTHEHUS YU€OHBIX 3a7a4 ONPEeAeIEHHOTO THTIA;

NPUOOPETaTh OMBIT MCMOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpEeACTaBICHUS UHPOPMAIUH (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCTOJIb30BaTh HAYYHBIA SI3bIK B KA4yeCTBE CPEACTBA MpH padboTe ¢ XUMHUYECKOU
uH(popMallMel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue M MaTeMaTHYecKHue) 3HAKh U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

UCTIOJIb30BaTh M MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsgJiaieHne YHHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJ€ JAMUajora W/Win JUCKYCCHUH,
BBICKA3bIBaTh HUJCH, (POPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCUTENBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATEIBHON JEATEIBHOCTH, MOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUM XHMHYECKOTO
9KCIIEPUMEHTAa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanmu3anuy y4eOHOro MpoekTa W (HOPMYyIHPOBATH BBIBOJBI IO PE3yiIbTaTaM MPOBENEHHBIX
UCCIIEIOBAaHMIA ITyTEM COTIIACOBAHMSI TTO3UIIHIA B X01€ 00CYXICHUS 1 0OMEHA MHEHUSIMH.

OnJiaieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIHO IJIAHUPOBaTh U OCYILECTBISTH CBOIO MO3HABATENIBHYIO JEATEIHHOCTb,
ompenenss e€ Ieau W 3aJadd, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHUH YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BbIOUpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yY4ETOM MOTyYeHHUS! HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUYECKUX PEAKLIHUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEW JICATEILHOCTH HAa OCHOBE CaMOaHaliW3a U
CaMOOIICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs OTpa)karoT:

c(OPMHPOBAHHOCTh MPEJICTaBIEHUH O XMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpa, POJIM XUMHUHU B TO3HAHUM SIBICHUH MNPUPOJbI, B (HOPMUPOBAHUH
MBILUIEHUSI U KYJIbTYphl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelleHusT MTPAaKTHUYECKUX 3a7ad M SKOJIOrMY4ecKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CPENE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJIArarolIe
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATENILHOCTh, XHMHMYECKas CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpaliéHHas), MOJIb, MOJSIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHATbHAS TPYINa, pajuKaji, M30MEepHs, U30Mephbl, TOMOJOTHUYECKUIH psJ, TOMOJOIH,
YIII€BOIOPOABI, KUCIOPOA U a30TCOJIEpIKale COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE CO€IMHEHHUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHUUECKUX
BeuiectB A. M. bytiiepoBa, 3aKOH COXpaHEHHs MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUSA, JIeXKAllUe B OCHOBE IOHUMaHUS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIECHUH, (PaKTOJOIrMUECKUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUH U 0€30M1aCHOM UCIOJIb30BAHNN BaXKHEHIINX OPraHUYECKUX BELECTB B OBITY
Y TIPaKTUYECKOM JIEATENBHOCTH YEI0BEKA;



c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTABA, CTPOEHUS U
MPEBPALLCHUI OPTraHUYECKUX COCIUHEHUM;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (hOPMYTl OPraHUYECKUX BEIECTB
Y YpaBHEHUN XMMHUYECKUX pEaKLUi, U3rOTAaBJIMBATh MOJAEIU MOJIEKYJ OPraHUYECKHUX BEIIECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHUSI;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATh MPUHAIJICHKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEUIECTB MO0 HX COCTaBYy W CTPOEHHUIO K ONpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXKAIlUE€ COEIAMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS), JaBaTb UM Ha3zBaHus 10 cucremarnueckoil HomeHkiuatype (IUPAC), a taxxke
NPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHX BEIIEeCTB (STUJICH, MPOIUIIEH,
aleTUIICH, STWICHIVIUKOIb, TIUUEpUH, (QeHoid, dopManbAeruj, ameTaabIeruil, MypaBbUHAs
KHCJIOTA, YKCYCHAasl KMCJIOTa, OJIEMHOBAsl KHUCJIOTA, CTEAPUHOBAsI KUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, LeJUT0J103a, TIULIUH);

c(OpMUPOBAHHOCTh YMEHHS OMNPEAENATh BHUJBI XUMHUYECKOW CBS3M B OpPraHMYECKHX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHSATH IOJOXKEHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemecTB A. M. ByriepoBa st 0ObsSCHEHUST 3aBUCHIMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX IPEICTABUTENIECH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BELLECTB
(metan, STaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STWICHIJINKOIb, TTUIEPUH, (EHOJ, aleTalbJerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, UeJUI0JI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMHU YpaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEakUui c
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaThb HCTOYHUKH YTIJIEBOJOPOJHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/HBIX BEIIECTB WM MIPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, MCIONb3YEMbIX B XHMHU MpPH M3YYEHUM BEIIECTB U XUMHYECKHMX SBJICHUI
(HabmofieHne, M3MEpeHHe, OHKCIEPUMEHT, MOJEIHPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlLIUsX, CBSI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHKUS XUMUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBAaHUEM, A TAK)KE MTpaBHUiIa OOpAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU 110 BBIITOJHEHUIO JTa00PaTOPHBIX XUMHUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHUYECKUN DKCHEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HarpeBaHUH, MOJyYEHHE 3THIIEHA U U3yYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEaKIMM OPraHMYECKUX BEIIECTB, JACHATypauus OENKOB TpHu
HarpeBaHUM, IIBETHBIE PEAKLIUU OEITKOB) B COOTBETCTBUU C NMpaBWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpallleHuu C BElIeCTBaMHU U JTAOOpPaTOpPHBIM 00OPYIOBaHHEM, MPEICTABIATH PE3yIbTaThl



XMMHYECKOTO SKCIEpPUMEHTa B (hOpME 3allUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEAaKUUH Hu
(dbopMyIHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (cpesicTBa MaccoBoil uH(opmanuu, IHTepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJAaTh MpaBWila SKOJOTMYECKH 1eJIecO00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH JEATETHLHOCTH B LEJNAX COXPAHEHUS CBOETrO 3I0POBbS M
OKPY’KaIOIlleW MPUPOJHON Cpelbl, OCO3HABATh ONACHOCTb BO3JCHCTBHS HA YKUBBIC OPraHU3MBI
ONpEACIEHHBIX OPraHMYeCKUX BEIECTB, NOHMMas cMbicia mnokaszartensd [IJIK, moscHate Ha
IpUMepax CIocoObl YMEHBIIEHUS U NMPEAOTBPAIIEHUS UX BPEIHOIO BO3JACHCTBUSA HAa OpPraHU3M
YEJI0BCKA,;

JUisl 00y4arolUXcsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SBJICHUIA;

JUIs  CcHenbIX M caa0oBUIAIMIMX OOyYaroIUXCs: YMEHHME MCIOJb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy o0o3Hauenuit JI. bpaitns aiist 3anucu XuMudeckux Gpopmyi.

11 KUIIACC

[IpenmeTnbie pe3ynbTarhl OCBOEHUsI Kypca «OOmass uW HeopraHWYecKas XHUMHS
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHYECKOW COCTAaBJISIOIMICH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B IO3HAHUU SIBICHUU NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHASI W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelieHusT TPaKTUYECKHX 3a/7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJATrarouIue
MOHATHUS (XUMHUYECKUHN 3JIEMEHT, aTOM, U30TOT, S-, P-, d- AJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYeCKas CBsi3b (KOBAJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  pelETKa, TUIBl XMMHYECKHX  pEeakUuid, pacTBOp,  DIIEKTPOIUTHL,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAS JUCCOLUMAIUSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peaklMH, XHUMHYECKOE€ paBHOBECHE), TEOPMU U  3aKOHBI  (Teopus
ANEKTPOIUTUYECKON Jauccouranuu, nepuoguyeckun 3akoH J[. WM. Menngeneesa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHMS W MPEBPAILECHUS] SHEPTUU NMPU XUMHUYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
JeXKalKre B OCHOBE IMOHUMAaHUS TPUYMHHOCTH M CHUCTEMHOCTH XWMHYECKHX SIBIICHUH,
dakToNornuecKrue CBEJEHUSI O CBOWMCTBAX, COCTaBe, MOTYyYEHUH U OE30MacCHOM HCIOJIb30BaHUN
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM NESTEIILHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTEPHBIC NMPU3HAKK TMOHATHH, YCTaHABINBATH
WX B3aUMOCBS3b, HCIOJIH30BATh COOTBETCTBYIONIME TMOHSATHS MPU ONMHMCAHUH HEOPTAaHWYECKUX
BEILECTB U UX MPEBPAILCHHUI;

c(hOpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOJHUKY JJISI COCTABIICHUS
dbopMya BEMIECTB W ypaBHEHHH XHWMHYECKHUX PEAKIMi, CHUCTEeMATHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHManbHBIC Ha3BaHHUS OTACIBHBIX HEOPTraHWYECKHX BEMIECTB (yrapHbId Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HETami€éHash W3BECTh, NMUTHEBAs COJa, MUPUT U

Apyrue);



c(hOpMHUPOBAHHOCTh YMEHUH ONPEAEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKHIX
3JIEMEHTOB B COEJUHEHUIX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBSA3M (KOBaJIEHTHAas!, HIOHHA,
METaJIJIMYECKasl, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIIIMUYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJICKYJSpHAs, MOHHAs, METAJUIMYEeCcKas), XapakKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COCIUHEHHUIA;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH MPUHAIJIEC)KHOCTh HEOPTaHUYECKUX BEIIECTB
0 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COeAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE TUAPOKCHbBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuoaudyeckoro 3akona JI. U.
MenneneeBa ¥ JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO ()YHKIINU;

c(OpMUPOBAHHOCTh ~ YMEHHI  XapaKTepuU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 3yieMeHToB 1—4 nepuosos [lepuonuueckoit cuctemMbl XumMuueckux 3nemeHToB [1. U.
MeHnneneeBa, HCIONB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTANY, «IHEPreTUYECCKHE
YPOBHH», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XWMHUYECKHMX DJEMEHTOB U HX
coequHEHUH Mo nepuogam u rpynnam [lepuogndeckoit cucreMbl XuMuueckux snementon /1. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUW XapakTEepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOICTBa HEOPraHWYECKUX BEIIECTB pA3JIUYHbIX KJIACCOB, IOJATBEPXKJIATh CYIIECTBOBaHHUE
TEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMU BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIHil;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DHIMPOBATH XUMHUYECCKHE PEAKIUU IO Pa3TINIHBIM
npu3HakaM (YHCIy M COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3(G(dEKTy peakiuu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS PEaKUUi pa3NTUYHBIX TUIIOB, MOJIHBIE
U COKpalI€HHBbIC YPAaBHEHHS peakluii HOHHOTO OOMEHA, YUUTHIBASI YCIOBHUS, MPU KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIMHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATh OMNBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHif;

c(OpPMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIMU OT
pa3ianyuHbIX (DAKTOPOB; XapakTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [arense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepPH30BaTh XHMHUYECKHE TMPOIIECCHI, JIekKAIIue B
OCHOBE MPOMBIIIIJICHHOTO MOJYYeHUS CEPHOU KHCIOTHI, aMMHaKa, a Takke CHOPMUPOBAHHOCTh
IpeJcTaBlIeHUd 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUW TPOBOAWTH BBIYMCIEHUS C MCIOIB30BAHUEM TIOHATHS
«MaccoBasi JIONis BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHYECKHX
peaxusax, Macchbl BEIIECTBAa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OAHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3¢ (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MAcChl BELIECTB, IPEBPAIICHUS U COXPAHEHUsI YHEPTUH;



c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MpaBUJIA MOJb30BAHHUS XUMUYECKON MOCYAOH U
71a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MTPaBUJIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUAMHU 110 BBIIIOJITHCHHUIO JIa60paTOpHLIX XUMHNYCCKHUX OIIBITOB,

c(OpMHUPOBAHHOCTh YMEHUHM IUJIAHUPOBATH M BBIMOJIHATE XUMHUYECKUN JKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OIMPEICNIEHUE CpPelbl
pPacTBOPOB BEUIECTB C IMOMOIIBIO YHUBEPCATIHHOIO MHIUKATOPA, BIUSHUE PA3JIIMYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKUWH, PeaKIMH MOHHOTO OOMEHa, KayeCTBEHHBbIC pPEaKIUU Ha
cynbar-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTATIbHBIX
3agau nmo temMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C MpPaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH O0OpaIlleHUH C BELIECTBAMH U JIAOOPATOPHBIM 000pYI0BaHUEM, IIPEACTABIATh
pe3ybTaThl XMMHYECKOTO SKCIEpUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpPEACTBA MacCOBOM KOMMYyHHKauuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBECHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS M
OKpY’Kalomie MPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTHh BO3ACUCTBHUS HA JKUBBIE OPraHU3MBI
OnpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIcT Tokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObI
YMEHbILIEHUS U MPEJOTBPAIICHUS UX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsi 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbS: YMEHHE MPUMEHSTh
3HaHHs 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHHA BEIIECTB U XUMHUYCCKUX HBJIGHI/II;'I;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIUXCs: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns as 3anucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne KosmuecTBo4acos

HaumeHoBaHuepas3aeioB daekTpoHHbIe (LM (pPOBbLIE)
n/ Bcer Kontpoabnbiepab6o  IIpakTudeckuepado

U TEeMIIPOTrPaMMbI o0pa3oBaTebHbIEPECYPCHI
1 0 ThI ThI

Pa3znen 1.TeopeTnyeckne 0CHOBBI OPraHMYeCKOM XMMHUM

I 5
PEAMET Opramuiccron https://resh.edu.ru/subiect/29/10/

xumuH. Teopusi CTpOeHHUS

1.1 . 3 0 0 https://resh.edu.ru/subject/lesson/6149/start/1
OPraHUYeCKUX COCTUHEHUH
70388/
A. M. bytnepoBa
Hroronopazneny 3
Pa3nen 2.YraeBomxopoabt
1 [IpenenbHBICYTIEBOIOPOT ) 0 0 https://resh.edu.ru/subject/lesson/6151/start/1
bl — aJIKaHBI 49993/
HenpeemsHsie https://resh.edu.ru/subject/lesson/5412/start/2
2.2 YTJIEBOJIOPOIbI: AJTKEHBI 6 0 1 Labdl
’ https://resh.edu.ru/subject/lesson/6152/start/1
aJKaJuCHBI, AIKHHBI 50850/
)3 ApomMaTH4YeCcKUeyrieBo0p ) 0 0 https://resh.edu.ru/subject/lesson/4775/start/1
' OJIBI 50494/
24 gitigiﬁ;fﬂifﬁq;;KH 3 1 0 https://resh.edu.ru/subject/lesson/6148/start/1
70461/
nepepaboTka
Wroronopazneny 13

Pasznea 3.KucnopoacoaepskanmueoprannyecKkuecoe1uHeHust

3.1 Cnuptel. ®enon 3 0 0 https://resh.edu.ru/subject/lesson/4769/start/1



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/

0550
https://resh.edu.ru/subject/lesson/5727/start/1
0577

:

:

3.2

Anpneruapl. KapOoHOBBIE
KUCHOTEL. CIOXKHEBIE

3hupbI

https://resh.edu.ru/subject/lesson/4776/start/1
0604

:

33

YrineBoanl

https://resh.edu.ru/subject/lesson/6150/start/1
0687

https://resh.edu.ru/subject/lesson/5413/start/1
0714

:

:

Hroronopazneny

13

Pa3nes 4.A30TcoaepkameopranHn4ecKuecoeIHHeHus!

41 AMUHBI. AMUHOKHCIIOTEIL. 3 0 https://resh.edu.ru/subject/lesson/4743/start/1
’ Benku 50742/
Hroronopaszneny 3
Pa3nen S.BbicokoMOJIeKy IsIPHbIECOeIMHEHUS
https://resh.edu.ru/subject/lesson/4777/start/1
5 [Inactmaccel. Kayayku. ’ 0 70536/
’ Bosokna https://resh.edu.ru/subject/lesson/6095/start/1
50823/
Hroronopazneny 2
OBIIEE KOJIMYECTBO 34 )

YACOB I10 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

Ne KoandecTBouacosB
HaumeHoBaHuepasaea JueKkTpoHHbIe (HU(pPOBbHIE)
n/ Bcer  KonTpoubHbiepado IIpakTnuyeckunepado
OB U TeMIIPOrPaMMbl o0pa3oBaTe/ibHbIepecypPChl
I 0 ThI Thl
Pa3nen 1.TeopeTniecKkneoCHOBHIXUMHH
CtpoeHue aTOMOB.
Ilepnoanueckuii 3aK0H
f]f . http://files.school-
u Ilepuoanueckas
1.1 pHon 3 0 0 collection.edu.ru/dlrstore/0000002e-1000-4ddd-
cUCTEMA XUMUYECKUX
97d5-460046642032/210944002.pdf
anemeHToB Jl. U.
Menneneena
12 CrpoeHueseniecTna. 0 0 https://resh.edu.ru/subject/lesson/4960/start/15
’ MHoroo6pasueBeriecTs 1374/
13 x 6 | | https://resh.edu.ru/tv-program/archive/396
. HUMHUYECKHEPEAKIINH
peaxi https://resh.edu.ru/tv-program/archive/387
Hroronopazneny 13
Paznen 2.Heoprannueckasixumusi
2.1 MeTtaminbl 0 1 https://resh.edu.ru/tv-program/archive/679
2.2 Hemertaminl 9 1 https://resh.edu.ru/tv-program/archive/665
CBs3b HEOPraHNUYECKUX
53 p ’ 0 0 https://resh.edu.ru/subject/lesson/4960/start/15
. 1 OpraHu4YEeCKUX
P 1374/
BEIIECTB
Uroronopazneny 17
Pasznea 3. Xumus u :XKu3HbL
3.1 XUMUS U )KA3HD 4 0 0 https://resh.edu.ru/subject/lesson/3504/start/15



http://files.school-collection.edu.ru/dlrstore/0000002e-1000-4ddd-97d5-460046642032/2109440o2.pdf
http://files.school-collection.edu.ru/dlrstore/0000002e-1000-4ddd-97d5-460046642032/2109440o2.pdf
http://files.school-collection.edu.ru/dlrstore/0000002e-1000-4ddd-97d5-460046642032/2109440o2.pdf
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/tv-program/archive/396
https://resh.edu.ru/tv-program/archive/387
https://resh.edu.ru/tv-program/archive/679
https://resh.edu.ru/tv-program/archive/665
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/

1485/
https://resh.edu.ru/subject/lesson/5452/start/15

0796/

Hroronopaszaery 4

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KosaunyecTBoyacoB JIeKTPOHHBbIeNU(POBBICOOPa3OBaTE
1w/ Temaypoka Bce  Kourpoabnbsiep  IIpakTuyeckuep i[;]:;lmyq PHPIEPECYPERT
u ro a00ThbI a00ThI
[Ipenmet oprannyeckoit https://resh.edu.ru/subject/lesson/6149/s
XUMHH, €€ tart/170388/
BO3HUKHOBEHHUE, PA3BUTHE ! 0 0
Y 3HAYCHHE
Teopust cTtpoeHus https://resh.edu.ru/subject/lesson/6149/s
OpraHMYeCcKux tart/170388/
coenuHeHuit A. M. 1 0 0
Bbytneposa, €€ ocHOBHBIE
TTOJIOKEHUS
IIpencrasnenue o https://resh.edu.ru/subject/lesson/6149/s
KIaccupuKauu tart/170388/
OpPTraHUYECKUX BEIIECTB.
Homenkiarypa 1 0 0
(cucremaTuyeckas) u
TPUBHAIIbHBIC HA3BaHUS
OpraHUYEeCKUX BELIECTB
AJIKaHBI: COCTaB U https://resh.edu.ru/subject/lesson/6151/s
CTPOCHHE, 1 0 0 tart/149993/
TOMOJIOTUYECKUH PSJT
MeraH u 3TaH — https://resh.edu.ru/subject/lesson/6151/s
MPOCTEUIIINE 1 0 0 tart/149993/
MIPEACTABUTENH AJIKAHOB



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/

AJIKEHBI: COCTaB U

https://resh.edu.ru/subject/lesson/5412/s

6 CTpOEHHE, CBOICTBA tart/212563/
OTUJIEH U NPOIUIIEH — https://resh.edu.ru/subject/lesson/5412/s
7 IIPOCTEUILINE tart/212563/
IIPEICTaBUTENN aJTKEHOB
[IpakTrueckas padota No https://resh.edu.ru/subject/lesson/5412/s
8 1. «Ilony4yenue 3THIICHA U tart/212563/
W3YyYEHHUE Er0 CBOMCTB)
Ankanuensl. byraguen-1,3 https://resh.edu.ru/subject/lesson/6152/s
u MeTmioyTaaues-1,3. tart/150850/
9 [Tonyuenune
CUHTETHYECKOTO KayuyKa
U PE3UHBI
ATIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTMYECKUH PSII.
Anerunes —
MIPOCTEUIIUUIIPEICTABUTE
JIbAJIKUHOB
Beruucnenus no
11 YPaBHEHUIO XUMUYECKON
peakuuu
12 ApeHbl: 6EH30J1 U TOTYOII. https://resh.edu.ru/subject/lesson/4775/s
TOKCHYHOCTH apEHOB tart/150494/
['eneTndeckas cBs3b
13 YTIIEBONOPOIOB,

MPUHAJISKAIINX K
Pa3IMYHBIM KJaccam



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/

IIpupoHbIE UICTOYHUKHU
YTIIEBONOPOIOB:
MPUPOIHBIN Ta3 u

https://resh.edu.ru/subject/lesson/6148/s
tart/170461/

14

MONyTHBIC HE(PTSIHBIC

ras3pl, He()Th U MPOAYKTHI

e€ mepepaboTKH

IIpuponHble HICTOYHUKHU https://resh.edu.ru/subject/lesson/6148/s

YTJIEBOIOPOIOB: tart/170461/
15 IIPUPOJAHBIN ra3 u

MIONYTHBIE HEPTSIHbIE

rasbl, He)Th ¥ IPOAYKTHI

e€ mepepaboTKu
16 KontpomnbHas pabora no

pazzeny «YTiIeBonopoas»

[Ipenenvubie https://resh.edu.ru/subject/lesson/4769/s
17 OJTHOATOMHBIE€ CITUPTHI: tart/150550/

METaHOJI ¥ 3TaHOJL.

Bonoponnascesasb

MHOroaroMHsbl€ CIIMPTHI: https://resh.edu.ru/subject/lesson/4769/s
18 STHJIECHTJIUKOJIb U tart/150550/

[JIMLEPHUH

DeHOJ: CTpOEHHUE https://resh.edu.ru/subject/lesson/5727/s
19 MOJICKYJIbI, PU3HYECKUE U tart/150577/

XUMHUYECKHE CBOWCTBA,

IIPUMEHEHHE

Anbneruapl: https://resh.edu.ru/subject/lesson/4776/s
20 dbopmanpieru u tart/150604/

areTanbaerug. AneTod
21 OIHOOCHOBHBIE



https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/

npeenbHbie KapOOHOBBIE
KHCJIOTBI: MypaBbUHAS U
YKCYCHast

[TpakTuyeckas pabora No

22 2. «CaoiicTBa pacTBopa
YKCYCHOM KHUCIIOTBD»
CreapuHoOBas U 0JICMHOBAsI
3 KHUCJIOTHI, KaK
MPEACTAaBUTENHN BBICIIIUX
KapOOHOBBIX KUCIIOT
Mpbuia Kak COJIM BBICIIUX https://resh.edu.ru/subject/lesson/5952/s
24 KapOOHOBBIX KHCIIOT, HX tart/150631/
MOIOIIee ACHCTBUE
CrnoxHble 3¢upbl Kak https://resh.edu.ru/subject/lesson/5952/s
MIPOU3BOJHBIC tart/150631/
25 KapOOHOBBIX KHCIIOT.
IM'aiponu3ciaokHBIXdIPUPO
B
Kupsl: runponus, https://resh.edu.ru/subject/lesson/5952/s
) NpUMCHCHHUE, tart/150631/
6 Ouosorudeckas poib
KUPOB
YrieBoasl: COCTaB, https://resh.edu.ru/subject/lesson/6150/s
KJaccuukanus. tart/150687/
27 Baxneiimue
MpEeACTaBUTENH: TII0KO03a,
bpykTO3a, caxapo3a
)3 Kpaxman u nemntonosa https://resh.edu.ru/subject/lesson/5413/s

KaK IpUPOJHbIE

tart/150714/



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/

MOJIUMEPDI
Kontposbhas pabota mo
pazneny
29 «Kucnopoaconepxaiue 1
OpraHUYEeCKUe
COCJIMHECHHU S
AMUHBI: METWJIAMHH U
30 1
AHUJINH
AMMHOKHUCIIOTBI KaK https://resh.edu.ru/subject/lesson/4743/s
amQoTepHbIe tart/150742/
OpraHUYeCcKUe
31 P 1
COEJIMHEHMUS, UX
OMOJIOTUYECKOE 3HAUCHHE.
Ilenrtuanl
benku kak npupoHbIe https://resh.edu.ru/subject/lesson/4743/s
32 BBICOKOMOJIEKYJISIPHBIE 1 tart/150742/
COEJIMHEHUS
OCHOBHBIE IOHSATHS https://resh.edu.ru/subject/lesson/4777/s
33 XUMUHU 1 tart/170536/
BBICOKOMOJIEKYJISIPHBIX
COEAMHEHHI
OCHOBHBIE METOIbI https://resh.edu.ru/subject/lesson/4777/s
CUHTE3a tart/170536/
34 BBICOKOMOJIEKYJISPHBIX | https://resh.edu.ru/subject/lesson/6095/s
COEIMHEHHUI. tart/150823
[TnacTMaccel, KayqyKkH, https://resh.edu.ru/subject/lesson/6152/s
BOJIOKHA tart/150850
OBUIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11 KJIACC

Ne KounvecTBouyacon JIeKTPOHHBbIeNU(POoBBICOOpPa3OBaTE
1/ Temaypoka Bce = Konrpoubnbiep IIpakTHyeckue i[;l::myq APHBICPECYPERE
. ro a0oThI padoTshI
XUMHUYECKUN PJIEMEHT. https://resh.edu.ru/subject/lesson/6479/st
ATOM. DneKkTpoHHas 1 0 0 art/150989/
KOH(UTYypaIus aTOMOB
[Tepuonuueckuii 3aKOH U https://resh.edu.ru/subject/lesson/6479/st
Ilepuonuueckas cucrema art/150989/
XUMHUYECKUX AJIEMEHTOB /. | 0 0
N. Menneneesa, ux CBs3b C
COBPEMEHHOM TEOpHei
CTPOCHUS aTOMOB
3aKOHOMEPHOCTH https://resh.edu.ru/subject/lesson/6479/st
W3MEHEHUS CBOMCTB art/150989/
XUMHUYECKUX IJIEMEHTOB U
HX COEIMHEHUH IO
TpyIIIaM U TIePUOJIaM. 1 0 0
3HavYeHHE MEPUOTUIECKOTO
3aKOHA M CHCTEMBI
XUMHUYECKUX IJIEMEHTOB
J.1. MeHnaeneeBa B
Pa3BUTUU HAyKU
BanenTtHocTs. https://resh.edu.ru/subject/lesson/6332/st
DJIEKTPOOTPULIATEITHHOCTD. | 0 0 art/151021/

CrereHb OKUCIICHUS.
BemectBa MOIEKyIsIpHOTO



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/

Y HEMOJIEKYJIIPHOTO

CTpOCHUSA

Crpoenue BemiecTna. https://resh.edu.ru/subject/lesson/6332/st
XumMmuyeckas CBsI3b, €€ art/151021/

BU/JIbI; MEXAHU3MBI 1 0 0

o0pa3oBaHMs KOBAJICHTHOU
cBsi3u. BoopoiHasCBsI3h

[TonsATHE O IMCIEPCHBIX https://resh.edu.ru/subject/lesson/4939/st
cucremax. Mcruansie n art/151134/
KOJJIOM/IHBIE PACTBOPBI. 1 0 0

MaccoBas 1015 BelllecTBa B

pacTtBope

Knaccudukanus u https://resh.edu.ru/subject/lesson/4960/st
HOMEHKJIaTypa art/151374/

HEOPraHUYECKUX

COETUHEHUI. 1 0 0

I'eneTnyeckas CBA3b
HCOPraHNYCCKUX BCILCCTB,
Pa3JIMIHBIX KJIACCOB

Knaccudukamms https://resh.edu.ru/subject/lesson/4938/st
XUMUYECKHX PEAKLUN B art/151107/

HEOPraHU4ecKou u
OpPTraHNUYeCcKOM XMMHUHU.
3aKOH COXpaHEHMS MACChI 1 0 0
BEIIECTB; 3aKOH
COXpaHCHHS U
IPEBPAIICHHs SHEPTUH TIPU
XMMHYECKUX PEaKIHIX

CKOpOCTh peakiuu. 1 0 0 https://resh.edu.ru/subject/lesson/4938/st



https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4939/start/151134/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/4938/start/151107/

OOpatuMsbie peakuuu.
XuUMHUeCKOe paBHOBECHE

art/151107/

10

[TpakTuyeckas padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKON PEAKIIUN»

11

DIIEKTPOJIUTHYECKAS
mucconuanud. Ilogarue o
BOJIOPOJAHOM IOKa3aTese
(pH) pacTBoOpa.
PeakiimnnoHHOrooOMeHa.
['maponuzopraHnvecKux u
HEOPraHWYECKUXBEILIECTB

https://resh.edu.ru/subject/lesson/5912/st
art/92791/

12

OKHCIUTETBEHO-
BOCCTaHOBUTEJILHbBIE
peakuuu. [lonstue 06
ANEKTPOJIN3E PACIIIaBOB U
pacTBOPOB COJNIEH

https://resh.edu.ru/subject/lesson/3523/st
art/151161

13

KonTponbhas padota no
pazaeny «TeopeTnyueckue
OCHOBBI XUMHHN)»

14

MeTannsl, UX IOJIOKSHHUE B
[Iepnonnueckoii cucreme
XUMHUYECKHX dJIeMEHTORB /I,
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB.
Oobmuedr3nuecKuecBoiuCTB
aMeTaJIoOB

https://resh.edu.ru/subject/lesson/3493/st
art/151213/



https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3523/start/151161/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/

CrtaBel METAJLIOB.

https://resh.edu.ru/subject/lesson/3493/st

15 DIIEKTPOXUMHUYECKUH P art/151213/
HanpsHKEHUHA METaJIOB
XHUMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/3493/st
BaXKHEHIIIUX METAJIOB art/151213/
16 (HaTpuii, Kanuii, KaJIbIHM,
MarHui, aJJlOMAHAN) U UX
COETUHEHUN
XHWMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/5814/st
17 Xpoma, MEIU U UX art/151239/
COEJIMHEHU
XUMHUYECKHEe CBOMCTBA https://resh.edu.ru/subject/lesson/3534/st
18 LIMHKA, JKejie3a U BX art/151266/
COeIMHEHU
ITpakTuyeckas paGora Ne 2.
19 "Pemenue
SKCIEPUMEHTAIIbHBIX 3a7a4
o Teme «MeTtaitb»"
Hemetamnsl, uX MOJI0XKEHUE https://resh.edu.ru/subject/lesson/5939/st
B [lepnonnueckoii cucreme art/151320/
20 XUMHYECKUX 3JIeMEHTOB /JI.
. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB
du3znueckue CBOMCTBA https://resh.edu.ru/subject/lesson/5939/st
HEMETAJIJIIOB. AJNIOTPONHS art/151320/
21 HEMETaJUIOB (Ha IpUMepe

KHCJIOpoJa, cepbl, hocdopa
U yTIeposa)



https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/

XUMHUYECKUE CBOUCTBA

https://resh.edu.ru/subject/lesson/5913/st

22 raJIOr€HOB, CEpPhl U UX art/151347/

COETUHEHUN

XHUMHUYECKHE CBOMCTBA https://resh.edu.ru/subject/lesson/5913/st
23 a3ora, gocdopa u ux art/151347/

COEJIMHEHU

XuMHUYeCcKre CBOMCTBA https://resh.edu.ru/subject/lesson/5913/st
24 yriaepojaa, KpeMHUS U UX art/151347/

COeIMHEHU

[IpumeneHne BaxKHEUIINX https://resh.edu.ru/subject/lesson/5913/st
25 HEMETAIJIOB U UX art/151347/

COETUHEHUN

O6o00mmenue n

cUcTeMaTHu3alys 3HaHUK 1o

Teme «Hemeranmby.
26 Brruncienus no

YpaBHEHHUSAM XUMHUYECKUX

peakuuii u

TEPMOXHUMHUYECKUE PACUETHI

[TpakTuueckas padborta Ne 3.
7 «Pernienue

AKCTIEPUMEHTAIILHBIX 33724

o Teme "HemeTammsr'"»

KonTponpHas pabota mo
28 TeMaM «MeTtaie» U

«HeMmeTabl»

Heoprannueckue u https://resh.edu.ru/subject/lesson/4960/st
29 OpraHUYeCKHUE KUCIOTHI. art/151374/

Heopranuueckue u



https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/

OpraHNu4eCKHEe OCHOBAHUS

AmdoTtepHbie https://resh.edu.ru/subject/lesson/4960/st

HEOpraHu4eCcKue 1 art/151374/

30 OPraHUYECKHUE COCTUHEHUS. |

I'eneTnueckas CBsI3b

HEOPraHUYECKUX U

OPraHUYECKUX BEILECTB

Ponp xuMun B https://resh.edu.ru/subject/lesson/3514/st

obecrnieueHnn art/151429/

31 3I<0J10r1/1qecI<0171i |

SHEPreTUYECKON U

MMHUIIEBOM 0€30MacHOCTH,

Pa3BUTUU MEAUIUHBI

[Ipencrasnenus: 06 oOMUX https://resh.edu.ru/subject/lesson/3514/st

Hay4YHBIX NPUHIMIIAX art/151429/

32 ITPOMBILIIIEHHOT O 1

MOJTYYEHUs] Ba)KHEUILINX

BEIIECTB
https://resh.edu.ru/subject/lesson/3504/st

33 UYenoBek B MUpE BEILIECTB U 1 art/151485/

MaTepHaJIOB https://resh.edu.ru/subject/lesson/4823/st
art/150933/
https://resh.edu.ru/subject/lesson/3504/st

34 Xumus u | art/151485/

3710pOBbEYEIIOBEKA https://resh.edu.ru/subject/lesson/5452/st

art/150796/
OBIIEE KOJIMYECTBO 34

YACOB 110 ITPOTPAMME



https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3514/start/151429/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 10 kimacce/ I'abpuensa O.C., OOIIECTBO C OrpaHHYCHHONW OTBETCTBEHHOCTHIO
«IPODA»; AxnimonepHoe ob6mectBo «M3narensctBo «lIpocBemenuey
» Xumus, 11 knacce/ I'abpuensa O.C., OGIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPODA»; AxninonepHoe oomectBo «M3narenscTBo «IIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIS
Hacrtonpnas kuura yuurens, Xumus 10 kinacc/ I'abpuensia O.C., Octpoymos NI,
HUznarensctBo "biuk u K"

Hacrtonpnas kuura yuurens, Xumus 11 knacce/ I'abpuensa O.C., JIsicoa I'.I"., BBegenckas

A.Tl'., OO0 "poda"

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnuoteka [IOK, Enunas xomnekuus mudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB —

https://resh.edu.ru/subject/29/
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