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MNOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpeIHETO 001Iero oopazoBaHus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenmepanbHOM TroCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B oOpa3oBaTeNbHBIX oOpraHm3anusax Poccuiickoit denepanuu, peaqTu3yOIMHUX
OCHOBHBIC 00pa3oBaTeJbHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
Bocriutanuss B Poccuiickoit @enepanuu Ha mnepuon g0 2025 roma» (Pacmopshkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MNOAXOIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruy OOy4eHUs, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIUXCS CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumusi» ans 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTAaBUJIM KOHLENTYalbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEl, COAEp)KaHUs, pe3ylbTaToB OOydeHUs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJy4yaeMO€  BBITYCKHUKaMU  0011eo0pa3oBaTesIbHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHUMHUYECKOro oO0pa3oBaHUsA. OJTHU IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (hOpMUPOBAHMS MHPOBO33PEHHSI M OOIIEH KyJIbTYpHI
YeNOBeKa, a TaKKe DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3[0POBBIO U
IpUpOHOH cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00ydaroIIMXCs Ha YPOBHE CPEIHETO
o0rmiero oOpa3oBaHMs CpeACTBaMHU y4eOHOTO IpeaMmeTa «XUMHs», colep)KaHHe U MOCTPOCHHE
KOTOpPOTO ONpENENEeHbl B IMpOrpaMMe IO XUMHUU C Y4ETOM CHEUU(PUKH HAYKH XUMHH, €€
3HAUEHUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C yIETOM OOIINX
Henel M MPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHME CHCTEMBI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0cOOyI0 POjib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
(dbopMUpOBaHKE PALlMOHAILHOTO Hay4YHOT'O MBILIUIEHUS, B CO3JJaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpy»KarollleM MUpe Kak O €IWHCTBE MPUPOJBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPY’KAIOLIET0 MHPA, OCO3HAHUS B3aMMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS cCTaja
HEOTHEMJIEMOIl YacTbI0 MHPOBOHM KYJBTYpPbI, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO Tpyda U
KU3HU KaKaoro uieHa obmectBa. CoBpeMeHHasi XMMHsI Kak HayKa co3uJaTelibHas, Kak Hayka
BBICOKHMX TEXHOJIOTHI HaIlpaBJICHAa HA PEIICHUE TIOOANBHBIX MPOOIEM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUYECKOHM, MHUIIEBON, HKOJOTHYECKON OE€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C OOmMMMM IeNIMU M NPUHIOUIAMH CpeJHEro oouiero oobpa3zoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIHEIIHOTO BKIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsrolmuMu  TpeaMeTa «XUMUsD) SBISIOTCS 0a30oBbie Kypchl — «OpraHnuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAYKH: CHCTEMa 3HAHUI MO HEOPTaHMYECKOW XUMHHU (C BKITIOUEHHEM
3HaHWH W3 O0IIel XMMHH) M OpraHndeckod xumuu. opMupoBaHUE JaHHOW CUCTEMbl 3HAHUH
Opyd HM3YYCHHUH TpenMeTa OOecleYrBAaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOToo0pasus
BEIIECTB Ha OCHOBE OOLIUX MOHATH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa conepxaHus KypcoB — «Opranuueckast XuMmus» u «OOmiast 1 HeopraHuuecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHHUIO
yuyeOHOro Martepuaja M oOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaX JArOTCS B Pa3sBUTHM — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMH. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTABICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCHMOCTHU
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yIJIOM 3peHusi B IpeaMere «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIeCTBaX U XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckas XUMHUs» OOyUaIOIIUMCS MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riIy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMIl 3TOro 3akoHa — OT oOoOarouiei 10
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 m 11 kmaccoB asnemMeHTaMM  COIEp)KaHUSA, HMEIOIIHUMHU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBA3M XMMHH C JPYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JEsITebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHs K IpoIeccy
TBOpYECTBA B 00JACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHSTh €€ JUIsl MOIMOJHEHUs 3HaHUHM, pelieHUs
MHTEJJIEKTYyaJIbHBIX M 3KCIIEpUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1menom coaepkaHue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHUYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH SKOJIOTMYECKUX MPOoOJIeM, a Takke MmpobiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mnmaHe pemenus 3amad  BOCIIMTAHUS, Pa3BUTHS M COLMAIU3ALUU  OOYyYarolIMXCs
IPUHSTHIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUI0 COAEp)KaHUsS W IOCTPOEHUs
npeaMeTa MpeaycMaTpuBaloT (GOpMUPOBAHHE YHUBEPCATIbHBIX yUEOHBIX JEHCTBUN, MMEIOIIMX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEICHUs MPpobeM, MOUCKa, aHaIu3a U
o0paboTku uHPOpMaAIUK, HEOOXOMUMBIX JJsi NPUOOPETEHHs] OMbITa MPAKTUYECKON U
HCCJIE0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpelHero oomiero oOpa3oBaHMs, TMpPU  OMNPEAETICHUH  COJep)KaTelbHOU
XapaKTepUCTHKU IeNiell H3y4YeHHUsl TpeAMeTa HalpaBlI€HUEM IMEPBOCTENEHHON 3HAYUMOCTU
TPaOUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUECKOW HAyKHM Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUA, INMPAKTUYECKOW JEATCIBHOCTH YEIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TakoW TNOAXOd K
OIIPECIICHUIO LIENIeH N3YUYECHHUS ITPEIMETA SBJISICTCS BIIOJIHE OIIPABJAHHBIM.

CorynacHO JaHHOM TOYKE 3pEHUs IVIABHBIMM LIEJIIMHU HU3Y4YeHHUs IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



e (GOopMUPOBaHHE CHCTEMbl XHMHUYECKHX 3HAHUWA KaK BaKHEUIIEH COCTaBISIOMICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JieXkKaT KJIIOUEBbIE MOHSITHS,
(yHIaMEHTaJIbHbIE 3aKOHbl U TEOPUM XHMHHU, OCBOCHHUE S3blKa HAyKH, YCBOCHHE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUN MHPOBO33PEHUECKOTO Xapakrepa,
O3HAKOMJICHHE C UCTOPHUEN MX Pa3BUTHUS U CTAHOBJICHUS;

e (QopmupoBaHHE U PA3BUTHE INPEJCTABICHUM O HAyYHBIX METO/AX IIO3HAHUS BELIECTB U
XUMHYECKHX PEaKIHii, HeOOXOAUMBIX Ul MPUOOPETeHHUS YMEHH OPHEHTHPOBATHCS B
MUpE BEIECTB M XUMUUECKUX SIBIICHUH, NUMEIOIINUX MECTO B IPUPOJIE, B IPAKTUUECKOHN U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHH H CIOCOOOB JESTEIbHOCTH, CBS3aHHBIX C HaONIOJEHUEM H
OOBSICHEHHEM XUMHUYECKOr0 JKCIEpPUMEHTa, COOJIOJEHUEM NpaBUil 0€30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ 3TuM, copeprkaTtesibHasi XapakTepUCTUKa LeJiel U 3a/1a4 U3y4YeHus IpeaMera B
porpaMMe 1Mo XMMHUHU yTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU ITPHOPUTETAMHU
B cucTeMe cpenHero oOmiero obpa3zoBaHus. CerogHss B INpenoAaBaHUU XUMUU B OoJbIIEH
CTENEHM OTAAETCA NPEANOYTEHHE IPAKTUYECKOW KOMIIOHEHTE COJEpXKaHUs O0yuyeHus,
OPUEHTHUPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHMKAa 00ILIe00pa3oBaTeIbHONM  OpraHu3alyi,
BJIAJICIONIET0 HE HAOOpOM 3HAHW, a (YHKIHMOHAJIHHONH IPaMOTHOCTBIO, TO €CTh CIOCOOAMH U
YMEHHUSMHU aKTHUBHOI'O TOJYYEHHUS 3HAHUHM U NPUMEHEHUS UX B peasibHOW >KM3HM Ul PELICHUs
IPAKTUYECKUX 3ajau.

B cBa3u ¢ 3TMM npu uU3yuyeHMM HpeaMeTra «XUMUS» JAOMHHUpPYIOLIee 3HauyeHue
IPUOOPETAIOT TaKUe 1IeJIU U 331a4H, KakK:

ajantanMsg  oOydyarolmMXcsi K  YCIOBHMSIM  JMHAMUYHO  Pa3BHUBAIOLIETOCS  MHpAa,
dbopMUpOBaHNE UHTEIUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEJIbHOMY TPHUHATHIO TPAMOTHBIX pEIIeHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYAallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dopmMHpoBaHHE Yy OOYYalOIUXCsA KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
MMEIOUINX YHUBEPCAIbHOE 3HAUEHUE JUUISl PA3JIMUYHbBIX BUJOB JESATEIILHOCTH: PEIIEHUs Ipodiem,
NIOWCKa, aHalu3a U 00paboTKH HHGPOpPMAaLUU, HEOOXOIUMBIX M HPUOOPETEHHUs OIbITa
JeSTEIbHOCTH, KOTOpasi 3aHMMaeT BaXXHOE MECTO B IO3HAHWU XMMUH, a TAKXKe I OLIEHKH C
HO3HULUN HKOJIOTHUECKOH G€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKHX MTPOLIECCOB
Ha OpPraHu3M YeJIOBEKa U IPUPOJIHYIO CPEy;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEH
0o0y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIE 3HAHUSA IO XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaJu3a y4eOHOW U Hay4HO-TIOMYJISpHOW HH(DOPMALIUKU XUMHUYECKOTO
COJIEp/KaHUs;

dbopMupOBaHUE U pa3BUTHE y O0YUaAIOUINXCSA ACCOIMATUBHOIO U JIOTHYECKOTO MBIIIIEHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUHU U MPOBEACHUN XUMHUYECKOTO KCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydamomuxcs yOexJIEHHOCTH B TyMaHUCTHYECKOW HalpaBIEHHOCTH
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUHd TJ00albHBIX MpoOJeM  palloHaIbHOTO
IIPUPOIONOIb30BAaHNUS, IIONOJHEHNSI JHEPreTHYECKUX PECYPCOB M COXPAHEHUS IPHUPOIHOIO
paBHOBECHSI, OCO3HAaHHSA HEOOXOAUMOCTH OEpeKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
3/I0POBBIO, @ TAK)XKE MPUOOPETEHUS OIBITA MCIIONb30BAHUS MONYYEHHBIX 3HAHUHN TSl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYaLsIX, CBSI3aHHBIX C XUMUUYECKHMH SIBJICHUSMHU.

B yueGHOM mtaHe cpemHero obiero oOpa3oBaHus mpeamer «XuMus» 0a30BOT0 YpOBHS
BXOJMT B COCTAB MPeIMETHOMN 001acT «ECcTeCTBEHHO-HaYYHbIE TPEIMETHI.

Conepxxkanne kypca coorBercTByeT @OII mo xumuu asst 10-11 kmaccoB ¢ UBMEHEHUSIMU U
JIONIOJIHEHUAMU. B cooTBeTCTBUM ¢ (peniepaibHbIM Oa3UCHBIM y4E€OHBIM IUIAHOM JUISL CPETHETO



(momuoro) o6mero oOpazoBanus POII mo xumum paccurTaHa Ha TpernojaBanue kypca B 10-
11 kmaccax mo 1 gacy B Hezpenro. B cOOTBETCTBHM € y4eOHBIM IUIAHOM HIKOJIBI, U3 KOMIIOHEHTa
00111e00pa30BaTEIPHOTO yUpeXKAeHHU A00aBieHo 1mo 1 yacy Ha m3ydeHuu xumud B 10 m 11
kiaccax. Obmiee Yrcao 4acoB, OTBEAEHHBIX ISl M3YUECHUSI XUMUH, Ha 6a30BOM YPOBHE CPEIHETO
obmero oopa3oBanus, cocTaBiseT 68 yacoB: B 10 kiacce — 68 vacoB (2 yaca B Heaenmo), B 11
KJ1acce — 68 yacoB (2 yaca B HEJENIO).

Pacimpeno konm4ecTBo 4acoB Ha M3y4eHue pa3zenoB B 10 kiacce:
TeopeTnueckre OCHOBbI OPraHUYECKOW XUMHHU € 3 110 9 4acoB.
VYraeBogopoasl — ¢ 13 10 20 vacos.
Kucnoponoconepxaiue opranuueckue coequHenus — ¢ 13 1o 24 gacos.
A3oTocojepxkaliue OpraHuuecKue COeTUHEHUsS — ¢ 3 710 7 4acoB.
BricokomorexyisipHble OpraHMYECKUe COETUHEHUS — € 2 710 8 4acoB.
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COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTndyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B IIOJIyYCHUH
HOBBIX BEILIECTB U MaTepuaioB. Teopus CTpoeHus opraHuueckux coequHennii A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHWYECKHX BENIECTB. | OMoiorus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBienne o  kimaccudukaumum — opraHuueckux  BemiectB.  Homenknarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMaruyeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEN KIIACCOB OPraHUYECKUX BELIECTB.

IKCNEepUMeHmManbHble Memoobl U3V4eHUs 6ewecme U _ux npespawjeruli. 03HaKOMICHHUE C
o0pa3laMu OpraHMYeCKUX BEIECTB U MaTepHajaMHM Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BELIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB 10
IPEBPALLECHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjieHue, 0OyTIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJIOTMYECKMH psa. Meran M sTaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMMUYECKHE CBOICTBa (peakuuy 3aMeleHUs U
TOPEHUs1), HaX0XKJICHUE B IPUPOE, MOTyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
IpPEJCTaBUTENIN aJKEHOB: (U3WYECKMEe M XHMHYECKHE CBOMCTBa (peakiuu TUIPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). IloayueHne cuHTETHYECKOro KaydyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AlETuieH —
MPOCTEHIINN MPECTABUTENb AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakiuy ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJyYeHUE U IPUMEHEHUE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmpoG8aHus), NoayueHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YIIeBOAOPOAOB. [IpupoHbIii ra3 U MOmyTHbIE HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKHM HEPTH: TEpPEroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCcKHii), mupoius. [IpoaykTsl nepepaboTku HedTH, UX PUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCnepuMeHmanbHbvle Memoobl U3V4eHUs 8ewecms U Ux npespaweHuli: 03HaKOMICHHE C
oOpa3lamu 1iacTMacc, KaydyykoB U pe3uHsl, koyuiekuuu «Hedte» u «Yronb», MoaenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE MPAKTHUYECKOW pPaOOTHI:
MOJTy4YeHHUE 3TUJIEHA U N3YYEHHE €ro CBOMCTB.

PacuérHble 3a1a4u.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIM MPOJYKTa PEAaKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xammue oprannyeckue coeMHEHNs

[IpenenpHble OHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOEHUE, (U3NYECKUE U
XMMHYECKHE CBOWCTBA (PEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOpOJaMH, TOPEHHE),
IIpUMEHEHHE. BOogopoaHbIe CBSI3M MEXAYy MOJIEKYJaMH CIUPTOB. JlelCTBHE METAaHOJIA U dTaHOJIA
Ha OpPraHu3M YEJIOBEKa.




MHoroatomMHble CHMPTHL. OTHUJICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMpPTHI). JlelicTBUE Ha oOpraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]l: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIIEHMS, KAaYECTBEHHBIE pEAKLIMH),
HOJIyYeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbHHAsS U YKCYCHAast KUCIIOTHI:
CTpO€Hue, pU3NUECKue U XUMHUYECKUE CBOICTBA (CBOWCTBA, O0LIME I KJlacca KUCIIOT, peaKIusl
TepudUKanMu), ToNydeHHe u mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYraeBoJbl: cocTaB, KiacCU(pUKAIMS YTIeBOAOB (MOHO-, 1U- U Iojaucaxapupl). ['moko3a —
INPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJICKYJIbI, (PM3UUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcuoM Mmeau(ll), okucieHune amMMHayHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOXKEHHME TJIIOKO3bl), HAXOXAEHUE B IPUPOJIE,
npUMeHeHue, Ouonoruueckas poib. Porocunres. Ppykro3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kkpaxmasia U LEUTI0I03BL.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PeaKlns C HOI0M).

OKCepUMEHTAJIbHBIE METOJbl W3Y4YEHHs] BEIIECTB M MX IpPEBpalllEHUi: MpOBEJIEHUE,
HaOJIoIeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KadeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaom wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ rugpokcuaom meau(ll)), ampaernnoB (oxucieHue
aMMHUauHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcugom wmenu(ll), B3aumopelictBue
Kpaxmaja C HOJOM), HpPOBEAEHUE TMpPaKTHUYECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3agadu.

Bblunicienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIECTBA MJIM MPOJYKTa PEAaKIMM IO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozeprkaliiue OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTEI Kak amQoTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHYECKHE CBOIICTBA aMUHOKUCIOT (Ha @puUMepe INIMLIKHA). buonorudeckoe 3HaveHue
amMuHOKUCIOT. [lenTumsl.

benku kak mpupoaHbIE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BTOpuUYHas U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWMCTBa OEIKOB: TUAPONIM3, IeHATypalus,
Ka4eCTBEHHBIE pEaKIIu Ha OeJKu.

OKCrepuMEHTAIbHbIE METOJIbl M3YUYEHHs BEIIECTB M WX MPEeBpaLeHUI: HaOoeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeNKOB INpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoieKyIsIpHBIEC COeTUHEHHS

OCHOBHBIE TOHATHA XUMHM BBICOKOMOJICKYJISIPDHBIX COEIMHEHHMH: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALMHU, CPEOHSAS MOJIEKyJspHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUH — NOJIMMEpU3alis U NOJUKOHICHCAIUS.

OKCHEpUMEHTAJILHBIE METOJIbI M3YUYEHHsI BELIECTB M UX MPEBPALLEHUIN: O3HAKOMIIEHUE C
00pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

MexrpeamMeTHbIE CBS3H.



Peanu3zanust MexXnpeaMETHBIX CBS3EH MPU MU3yYEHUU OpraHudeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATHHA, TaK U
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJIS1 OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTecTBEHHO-HAYUYHBIC TOHSATHS: SBICHHE, HAy4YHBIA (DaKT, TUMOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PUKAIMS, TEPUOJUIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dwusuka: Marepus, YHEPIUsi, Macca, aToM, AIEKTPOH, MOJIEKYJIa, YHEPreTUIECKUH YPOBEHB,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPCHUSI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YTICBOABI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHOJOoTHsI: HUILEBbIC MPOAYKThI, OCHOBBI PAIlMOHAIBHOTO TTUTAHUS, MOIOIIHE CPEIICTRA,
JICKAPCTBEHHBIC U KOCMETUYECKHUE MPenapaThl, MaTePHalIbl U3 HCKYCCTBEHHBIX M CHHTETHUSCKHUX
BOJIOKOH.

11 KJIACC
OBLIAS U HEOPTAHUYECKASA XUMMUSA

Teoperuyeckre 0CHOBbI XMMHHU

XuMHUeCKUR »3yeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaiy, S-, P-, d- anmemeHTbl. OCOOCHHOCTH
pacripesie/ieHUs] HJIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DOneKTpoHHask KOH(QUTypalus aToMOB.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucrema XUMHYECKUX »dieMeHToB [ U
MengeneeBa. CBs3p nepuoAMYECKOTO 3akoHa M Ilepuonnyeckoil cHUCTEMbl XUMHUYECKHX
anemeHToB J[. M. MenneneeBa ¢ COBPEMEHHON TEOpPHEHW CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BELIECTB
10 TpyIIaM ¥ nepuojam. 3HaueHHEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKU.

CrpoeHue BeliecTBa. XUMHUYECKas CBSA3b. BuUIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEMoJIsIpHasl W TOJIsIpHAas, MOHHAsA, MeTaJuiMyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BomopoaHas cBsizb. BajgeHTHOCTD.
DneKTpoOTpULATENBHOCTh. CTeNeHb OKUCIEHUs. FIOHBI: KAaTHOHBI M AHUOHBI.

BemecTtBa MOJEKYISIPHOTO U HEMOJEKYJSIPHOIO CTPOCHHMs. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsTHe O AucHepcHBIX cucTeMax. VICTUHHBIE U KOJIOMAHBIE pacTBOPBL. MaccoBast 1o
BEILIECTBA B paCTBOPE.

Knaccugukanus Heopranuyeckux coeauHeHuil. HomeHkiaTypa HEOpPraHWYeCKHX
BEIECTB. ['€eHeTnueckas CBsS3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3THYHBIM
KJIacCaM.

Xumuyeckas peakuus. Knaccudukanus XMMUYECKHMX peakuuid B HEOPraHW4YecKoW H
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IPEBPALICHUS
SHEPTUHU NIPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTuMble peakluu.
XnMuyeckoe paBHOBecHe. DakTOpbl, BIMAIOIINAE HA COCTOSHHE XMMHYECKOIO DPABHOBECH.
[Ipuniun Jle larense.

OnexTponuTHueckas aucconuanusa. CuiibHble M cnadble 31eKTpoauThl. Cpeaa BOIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAS, EJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.



OKCIEPUMEHTAIbHBIE METOJbl M3YYEHMS BEUIECTB M WX NPEBPALIECHUN: JIEMOHCTpaLus
tabnui «lleprognueckas cucrema xumuyeckux siaemeHToB [[. U. MenneneeBa», uszyueHue
MoJielel KPUCTAJUIMUECKUX pelEToK, HaOJII0JeHHe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3joKEeHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PAaCTBOPOB BEILIECTB C NMOMOILIBI YHHUBEPCAJIBbHOIO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BiusHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKLIM».

PacuérHble 3a/1auu.

PacuéTel 0 ypaBHEHUAM XMMHUUYECKUX PEAKLIMM, B TOM YUCJIE TEPMOXUMUYECKHE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuveckasi xumust

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKHX
sanementoB JI. WM. MenzaeneeBa U OCOOCHHOCTH CTpOEHHUS aTOMOB. Du3nyecKue CBOWCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yrieposaa).

XVUMHYECKHE CBOMCTBA BAXKHEWIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yIJiepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCIOT, BOJAOPOIHBIX
COCTMHCHUI).

IIpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUM.

Mertamnsl. [lonoxxenne MeramioB B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB J1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTauioB. OOmue
¢duznueckue cBoiictBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXUMHUYECKUN psAl HANPSKEHUM
METAJJIOB.

XVUMUYECKHE CBOICTBa Ba)XHEWIIMX METAJIOB (HATPUH, Kajuii, KanblHid, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mmue crocoOb! moay4yeHus: MeTauioB. [IpuMeHeHre MeTaioB B ObITY M TEXHUKE.

OKCIIEPUMEHTATbHBIC METOJIbl M3YYEHHUS BEIIECTB M MX NPEBPAIICHUA: H3yUYEHUE
KoeKuuu «MeTamapl U CIJIaBbl», OOPa3IOB HEMETAJUIOB, PEIIeHHE SKCIEePUMEHTAIBHBIX
3a/7a4, HaONIOJEHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoOJIeHiCTBHE TUAPOKCHIA aTIOMUHHUS C PAacTBOPaMH KHCIOT U IIEIO0Yel, KauyeCTBEHHbIE
peaKIuu Ha KaTHOHBI METAJIJIIOB).

Pacuérnbie 3a1ayn.

Pacuérel maccel BemiecTBa WiIM 00bEMa Ta30B MO WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 YUYacCTBYIOIIMX B PEaKIMHU BEUIECTB, pacuérhl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumMun B 00€CTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U TTUIIEBO 0€3011acHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HaydHBIX METOJaxX IIO3HAHMUS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIICHHOTO TOTyYeHUs
BOKHEHIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuaibl I DJICKTPOHUKH,
HaHOMAaTepHallbl, OpPTAaHHYECKHE U MUHEpaIbHbIC yI0OpEHHUS.

XuMUs U 3I0pOBbE 4YEJIOBEKAa: MpaBWJa MCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydeHHH OOLIe U HEOPraHWYEeCKOH XUMHH B
11 xmacce ocymiecTBiIsSeTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHbIX MOHSTUH,
TaK M MOHSTHH, SIBISIOUUXCS CUCTEMHBIMH JJIsi OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.




OO0mue ecTecTBEHHO-Hay4yHbIe NOHSTHS: HAay4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZvoaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUIl YPOBEHb, BEIECTBO, T€I0, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorust: knerka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IBL, MTOJIE3HBIE HCKOTIAEMbIE, TOTLITUBO, PECYPCHI.

TexHomnorus: XUMUYECKast MIPOMBIIIIIEHHOCTb, MeTaJuTyprus, POU3BOCTBO
CTPOUTENIbHBIX MaTepuaios, CEJIbCKOXO3SICTBEHHOE IIPOU3BOICTBO, MUIIeBast
MPOMBINIIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUICHHOCTh, IPOU3BOJCTBO KOCMETHYCCKHX
[pernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHAallOB, DJEKTPOHHAS MPOMBIILICHHOCTb,
HAaHOTEXHOJIOTHUHU.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBmmBaeT TpeOOBaHHWSA K pe3yJbTaTaM OCBOCHHUS OOYyYarOIIMMHCS
porpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
IPOTPaMM CPeIHEro 00IIero 00pa30BaHUs SBISETCS CUCTEMHO-ESITEILHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKType JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHUS Mpeamera «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHUs
BBIJICTICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEICICHHIO;

HaJM4re MOTHUBAIIUU K 00YUYEHUIO;

[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ HUCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

FOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCs PYKOBOJCTBOBAaThCS B CBOEH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ yCTAaHOBKAMHU, TMPUCYIIUMHU LEJIOCTHOM CHCTEME XHUMHUYECKOTO
oOpa3zoBaHusi;

HAJIM4YUE TPABOCO3HAHUS JKOJOTUYECKOW KyNbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JIuyHOCTHBIE pe3yibTaThl OCBOEHHUS MpeaMeTra «XHUMHsD» JIOCTUTAlOTC B E€IUHCTBE
y4eOHOM M BOCHUTATEIBHOM JICSITEIIBHOCTH B COOTBETCTBHHM C TyMaHUCTUYECKHUMH,
COIIMOKYJIbTYPHBIMHM, JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH U HJ€alaMH POCCHIICKOTO
TpaKJIaHCKOTO O0O0IecTBa, NPHUHATHIMH B OOIIECTBE HOpPMAaMU M TIpaBUJIaMU IOBEIICHHUS,
CIOCOOCTBYIOIIMMH TPOIIECCaM CaMOTO3HAHUS, CAMOPa3BUTHA M HPAaBCTBEHHOT'O CTAHOBIICHHS
JMYHOCTH 00yYaromuxcsl.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOpPMUPOBAHHOCTH
OTBITa TIO3HABATEIHLHON W TMPAKTHYECKOW MACATEIHHOCTH OOYYaroNIuXCs MO pean3aluu
MPUHSTHIX B OOIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTHU:

1) rpa:k1aHCcKOro BOCIIMTAHUSA:

OCO3HaHUA 00YYAIONIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOPMAaX M MpaBUiIaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJIJIEKTHBE;

TOTOBHOCTU K COBMECTHOUW TBOPYECKOW AESITENLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pEIICHNH YUYeOHBIX U TTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHX
MIPU aHAJIM3€ PA3TUYHBIX BUOB YUYCOHOU MEATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HWCTOPUYECKOMY W HAayYHOMY HACIEAWIO OTEYECTBEHHOM
XUMUH;

YBaXEHHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPUHM WM TMPAKTHUYECKOTO MPUMEHECHHS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAyKH €CTh Pe3yibTaT IMUTEIbHBIX HAOIIOJCHHIA,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPpyAa YYEHBIX U PAKTHKOB;

MHTEpecCa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIONIEM aHAJIU3€
nH(pOpMaLIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOW XHUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;



CIIOCOOHOCTH OILICHMBATh CHUTYalldH, CBS3aHHBIE C XHWMHYECKUMH SIBJICHUSMHU, |
MPUHUMATh OCO3HAHHBIC PEUICHHUs, OPUCHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE ITOBEICHUE M IOCTYIIKM CBOMX TOBApHILEH C MO3HUIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMaHHUs IIEHHOCTEH 370pOBOTO W 0€30MacHOro o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOoIeHnsT MpaBmwil 0€30macHOTO OOpalieHusl C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYIOBOU J€ATETbHOCTH;

MOHUMAaHUS IIEHHOCTH TIPaBUJ WHIUBUIYAIBHOTO H KOJJIEKTMBHOTO 0O€30mMacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIINX 3/0POBBIO M JKU3HU JTIOJCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATENLCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOHN U IPYTUX BUJAX JCSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COIUAIbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3aIuyHOro poja, B TOM YHCIIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPDY HHJAWBHUIYaTbHOM TpaeKTOpHH OOpa3oBaHMs,
Oynyuieit mpodeccuu u peannszanuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEeH 00IIIeCcTBa;

6) 3K0JIOTMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH I1eIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AIbHOTO XapakTepa SKOJIOTHYEeCKUX MPOoOsieM, BIUSHUS YKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPY’KaKIIed MPUPOIHON cpene,
YMEHHUS TMPOTHO3UPOBATh HEOJArOMPUSTHBIC SKOJOTUYECKHUE MOCIEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMAILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTUKH;

MOHMMAaHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAIPHOTO HAYYHOTO MBINIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYXKaIOIEM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pEIIeHIH POOJIEM COXPaHEHHS IPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO00 3HAYMMOCTH XUMHH JJIsS COBPEMEHHON IUBWIM3AIUU: B €€
TYMaHUCTUYECKON HAINpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHHHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,



00eCIeYeHNH YCIOBHH YCIIEITHOTO TPyAa U SKOJOTHYESCKH KOM(POPTHOM KH3HU KaKIOTO WieHa
00I11eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: IIOHUMAHHS CYIIHOCTH METOJIOB ITO3HAHHS,
I/ICHOJ'IB?;yeMBIX B €CTCCTBCHHBIX HayKax, CHOCO6HOCTI/I HUCIIOJIB30BAaThH HOJIy‘-IaeMbIe 3HAHUSA IJIA
aHaJM3a W OOBSICHEHHUS SIBICHHUH OKPYXKAIOIIErO0 MHpPAa M IPOUCXOASIIMX B HEM W3MEHCHUH,
YMCHI/ISI AcJIaTh O60CHOB3.HHLIC 3aKJIFOUYCHUS Ha OCHOBEC Hay‘-IHBIX (l)aKTOB U UMCHOIIIMUXCA TaHHBIX
C IICJIBIO MOJTYYCHHS JOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUYECKUE 3HAHUS JUIsI PEeUICHHS TIPoOieM
B PCATIbHBIX )KM3HCHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO M UCCIIEI0OBATEILCKON ACSITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHMIO, K
aKTI/IBHOMy HOJIy‘-IeHI/IIO HOBBIX 3HaHI/II71 II0 XUMHHU B COOTBCTCTBHUHU C JKHU3HCHHBIMHU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pPaIMYHBIX cdepax mpodecCHOHATHHOU

JeATEIbHOCTH.
METANPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbie pe3yJibTaThl OCBOCHUS YYEOHOTrOo IMpeaMeTa «XUMHsS» Ha YPOBHE
cpeaHero o0mero oopa3oBaHus BKIIFOYAIOT:

3HAYMMBbIC JUII (POPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeIMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPTUi, ABJICHUC, IPOHECC, CUCTEMA, HayLIHI)II\/JI q)aKT, MOpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIC0BaHNE, HAOII0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE y4ueOHbIe JNENCTBUSA (mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE,
peryisTHBHBIE), oOecreunBaronme (HopMUpoBaHHE (YHKIIMOHAIBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CHOCOOHOCTh ~ OOYYAIONIUXCSA ~ KCIOJIb30BaTh ~ OCBOCHHBIC  MEXIHMCIHUIUIMHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘~Ie6HI)Ie HCﬁCTBHH B IIO3HABAaTEJILHOU U
COLMAIbHOM MTPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OgJjiajieHNe YHUBEPCAJILHBIMH Y4e€0HBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOATENILHO (POPMYJIMPOBaTh M aKTyaJM3HpPOBAaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpUBaTh;

ONpENEeNATh NN JAESTEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHH HX JTOCTHXKECHUS,
COOTHOCHTD PE3YJIbTaThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS — BBIACISATH
XapaKTepHbIC TMPHU3HAKKM TOHATHH W yCTAaHABIMBaTh WX B3aUMOCBA3b, HCIIOJIH30BATh
COOTBCTCTBYIOIINEC IMOHATHA OJIA 00BsACHEHUS OTACIIBbHBIX (baKTOB u ﬂBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIIECCTB U XUMUUCCKUX PEAKIIHIA;

YCTaHaBJIMBAThL NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YHACMBIMU SABJICHUSAMMU,

CTPOWUTH JIOTUYECKHE PACCYXICHUS (WHAYKTHBHBIC, JCIyKTHBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (OPMYIHPOBATH
BBIBOJbBI U 3aKJIIOUYCHU S,

NPUMEHATHh B TIpoIiecce MO3HAHUS, UCTIOIb3yeMbIe B XUMUU CHMBOJIHMUYECKUE (3HAKOBEIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (GOpMysa, YypaBHEHHE XUMHYECKOW peakIuh — TP PEHICHHH YYeOHBIX
MO3HABATCJIIbHBIX W IMPAKTHUYCCKUX 3ala4, MPUMCHATb HA3BAHHBIC MOACJIBHLIC MPCACTABJICHUA
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB H3YYaeMBIX BEIIECTB U XUMUYECKUAX PEAKITHIA.



2) 0a30BbBIe HCCIEN0BATEIbCKHE TeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopMynIMpoBaTh L€ M 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE U
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIQ/IETh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHMSI M IPOBEJACHUS YUEHUYECKHX
9KCHEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METOJOB peIICHUs
NPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) pabdora ¢ undopmanmeii:

OPUEHTHUPOBAThCSI B pa3jIM4YHBIX HCTOYHUKAX HHpOpMauuu (HAYyYHO-TIOMYJIsIpHas
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel MHTepHerta),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpelncTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTUBOPEUUBOCTH;

(bopMyIMpOBaTh 3ampOChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U OTOOpe
uH(popMaLuu, HE0OXO0AUMOM J1JIs BBITIOJIHEHUS yUE€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (POPMY NpEeACTaBICHUs HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uH(poOpMalMel: NPUMEHSATh MEXIpeIMeTHble ((pU3NYecKue M MaTeMaTHYeCKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OgiaeHne yHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBHAMM:

3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKJAa€MOW TE€MBbI B XOJl¢ AHAJIOra W/WUIN JUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (POPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XHMHYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4yaeMbIX BEIIECTB,
peanu3anuu y4yeOHOTO MpoekTa M (OPMYJIHMPOBATH BBIBOJBI IO pE3yJbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUN MyTEM COTIIACOBAHMS MO3UIMIA B X0/1€ 00CYX/I€HUS 1 0OMEHa MHEHHSIMH.

OBiaieHHe YHUBEPCAJIbHBIMHU PeryJsiTHBHBIMU /1€fiCTBUAMM:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii aropuT™M JISHCTBUN MpPU BBIOJHEHUH Y4YE€OHBIX M HCCIEOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ YYETOM MOJyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMUUYECKUX PEAKLUAX;

OCYHIECTBIISIT CAMOKOHTPOJb CBOEHW JEATEJIbHOCTM Ha OCHOBE CcaMoOaHalu3a |
CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUS OTPaXxaroT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XWMHUYECKOW COCTABIISIONIEH ECTECTBEHHO-
HAYYHOW KApPTUHBI MHpA, POJIM XUMUU B IMO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHpPOBAHUU
MBIIUICHUST W KYJBTYphl JMYHOCTH, €€ (yHKIUMOHATHLHOM I'PAMOTHOCTH, HEOOXOIUMOM s
pelIeHUs] NPAKTHUYECKHUX 3a4ad M HKOJIOIMYECKH OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
MOHATHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BAJIECHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XHUMHYECKast CBsA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpalméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YITIEpPOAHBIA  CKEJIET,
(GyHKUMOHATBHAS TPYNNa, paguKai, H30Mepus, U30MEpbl, TOMOJOTHYECKHH P, TOMOJIOTH,
YTIEBOIOPOAbI, KHUCIOPOA U a30TCOJEpIKallie COCTUHEHHUSI, MOHOMED, MOJUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOEHUSI OPraHMUECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE IOHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IOJy4YEeHUHU U 0€301aCHOM MCIOJIb30BAHUU BaXKHEUIINX OPraHU4YECKUX BELIECTB B OBITY
U TIPAKTUYECKOM JIeATEIbHOCTH YeI0BEKa,

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTePHBIC MPU3HAKK MOHSATUHN, YCTAaHABIMBATh
UX B3aUMOCBSI3b, HCIIOJIH30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLICHUI OPTaHUYECKUX COCTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHYECKYIO CHUMBOJIMKY JJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH, COKpaIIEHHOMN) (POpMYyJT OpraHMYECKUX BELECTB
Y YpaBHEHUUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJENIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOECHHS,;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAICKHOCTh U3yUYEHHBIX OPTaHUYECKHX
BEUIECTB 10 HX COCTaBy U CTPOEHUIO K OINpeAeNéHHOMY KJAcCy/TpyIle COEeIUHEHUN
(YyrneBoJopobl, KHUCIOPOJ M a30TCOACpXKAlMe  COEIUHEHMs, BBICOKOMOJIEKYJIIPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWs Mo cucteMarnmyeckord Homenkmatype (IUPAC), a Taxxke
MPUBOJUTH TPUBUAIBHBIE HA3BaHMs OTMEIHHBIX OPTaHMYECKHUX BEIIECTB (ITHJICH, MPOIHIIEH,
aleTUJIEH, STWICHIVIMKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCTIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAs KHUCIIOTa, TIIOKO03a, (PYKTO3a,
Kpaxmajl, LIeJUTI0JI03a, TJIUIUH);

c(OpMUPOBAHHOCTh YMEHHS OMPEAENSATh BHUJBI XUMHUYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHUYEeCKHX
BemectB A. M. bytiepoBa miis oOBbSICHEHHS] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKkTepu3oBaTb COCTaB, CTPOCHUE, (QHU3NYECKUE U
XUMUYECKHE CBOMCTBA TUMMYHBIX MPEAICTABUTENIECH PA3IMUHBIX KJIACCOB OPraHUYECKUX BEILECTB
(meTan, 2TaH, STWIEH, MNPOMWIEH, ameTwieH, Oyramuen-1,3, mermwnOyragueH-1,3, OeHszomn,
METaHOJ, dTaHOJ, YTUIICHTIUKOIb, TIUIEPUH, (PEHON, aleTalbIeTu/l, MypaBbHHAS U YKCYyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUII003a, aMHUHOYKCYCHAasi KHCIOTa), WILIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX DPEAKLUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX GOPMYIL;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTEepPH30BaTh MCTOYHUKH YIIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yrojib), CMOCOOBI MX MEPepadOTKH W TMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB MEPEpPadOTKHU;

c(OpMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOIHOTO BEIIECTBA WM MPOAYKTA PEAKIIMH IO W3BECTHBIM
Macce, 00bEMY, KOJTMUYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MM MPOTYKTOB PEAKIINHN);



c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, WCIOJb3YyeMbIX B XUMHUM TNPU HM3YYEHUH BEHIECTB U XHUMHUYECKUX SIBJICHUU
(HaOnrofieHue, U3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), MCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JJIsl IPUHATHUS PEILICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAILMIX, CBSI3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBHiia MOJb30BAHUS XUMUYECKOW TOCYA0N U
1abopaTopHBIM 000pYyA0BaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH IO BBITTOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATE XUMHYECKUN JKCHEPUMEHT
(mpeBpalleHus OPraHMYEeCKUX BEIIECTB MPU HArpEeBaHUM, MOJYUCHHE HTHICHA U WU3YUYEHHUE €Tro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHMYeCKHX BEIIECTB, JCHATypalus OelKOB IpU
HarpeBaHUU, I[BETHBIC PEAKIIMN OCITKOB) B COOTBETCTBUU C MPaBHIAMHU TCXHUKH 0€30MaCHOCTH
npu OoOpallleHUuu C BEIIeCTBAMU U J1TAOOPATOPHBIM 00OPYIOBAaHUEM, MPEICTABISTh PE3YyIbTaThI
XUMHYECKOTO 3KCIepUMeHTa B (OpMe 3alucH ypPaBHCHHUW COOTBETCTBYIOIIHUX PEAKIUH H
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHUYECKYIO WH(MOPMAIIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil nundopmarnuu, UHTEpHET U ApYyTUX);

c(OPMHPOBAHHOCTh YMEHHMI COOJIOJATh TMpaBWiIa SKOJIOTHYECKH IIeIIECO00Pa3HOTO
MOBEICHUA B OBITY M TPYAOBOH [EATEIHHOCTH B IIEJIAX COXPAHEHHS CBOErO 370POBbS U
OKPY’KaOIIeH MPUPOIHON Cpelbl, OCO3HABATH OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
ONpEeeNEHHBIX OpPraHMYEeCKUX BEILIECTB, MOHMMas cMbica nokaszarens IIJAK, mnoscHsaTe Ha
npuMepax CrocoObl YMEHBIICHUSI M TIPEIOTBPAICHUSI UX BPEIHOTO BO3JICUCTBHS HAa OPraHU3M
YeJI0BEKa;

JUIST O0Yy4aroIMUXCs C OrPAHMYCHHBIMHA BO3MOXHOCTSIMHU 37I0POBBS: YMEHUE TPUMEHSTh
3HaHMUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB M XUMHUYECKHX SBICHUI;

JUISL  CIIENBIX M CJIa0OBUAAIIMX OOydarolUXCs: YMEHHE MCIOIb30BaTh penbedHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmyt.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsT Kypca «OOmas u HeopraHuyecKkas XUMHsD
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XUMHMYECKOH COCTABIAIOLIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa, POJM XMMHUU B IO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBILIUICHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelieHusT MPAaKTHYECKUX 3a7ad M SKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
310POBBIO U IIPUPOJHON CpeELE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHH 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- DIIEKTPOHHBIE OpPOUTAIIN AaTOMOB, HOH,
MOJIEKyJ1a, MOJIb, MOJSIPHBI O0O0BEM, BAJEHTHOCTb, AJIEKTPOOTPHUIIATEIBLHOCTh, CTENEHb
OKHCIICHMsI, XMMHUYeCKas CBs3b (KOBaJIeHTHas, MOHHAs, METaJUIM4YecKas, BOJOpOJHAs),
KpUCTAJUIMYECKasl  pemETKa, TUIIBl XMMHYECKMX  pEaklUHid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, JIEKTPOIUTUYECKAs NUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKONH  peakIMH, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbl  (Teopus
NEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXPAHEHHs MAcChl BEUIECTB, 3aKOH COXPAHCHMs M IPEBPALICHMs DHEPIMM NPU XUMHYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHHI S3bIK XUMHHM, MHPOBO33PEHUECKHUE 3HaHMS,
JeKalMe B OCHOBE ITOHMMAHHA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBJICHHU,
(akTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJyYEHUH M 0€301MacHOM HCIOJIb30BAHUU
BRXHEHIINX HEOPIaHNYECKUX BELIECTB B OBITY M MIPAKTHUECKON A€ TEIbHOCTH YEJIOBEKA;



Cc(OPMHPOBAHHOCTb YMEHU BBIABIATH XapaKTE€PHbIC IPU3HAKK MTOHATUH, yCTaHABINBAThH
UX B3aUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IOHATHUS IPU ONHCAHUU HEOPraHUYECKHUX
BEUICCTB U UX NIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHH HCIIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY JJISI COCTaBJICHUS
(GopMys BelIECTB M YpaBHEHMH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OT/ICIbHBIX HEOPraHMYCCKHX BELICCTB (yrapHbId Tas3,
YTIEKUCIBIA Ta3, aMMHUaK, raméHas U3BECTb, HEralll€Has W3BECTb, IIUTbEBAs COAA, MUPUT H
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEeNATh BAICHTHOCTb U CTENIEHb OKUCIIEHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBS3U (KOBaJIEHTHAs!, HIOHHA,
METaJUINYeCcKas, BOJOPO/HAs) B COCAMHEHUSAX, TUI KPUCTAIIMUYECKOW PEIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJIsipHasi, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUIN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPIraHUYECKUX BEILECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIilie COeMHEHUH (IpOCThie BELIECTBA — METAJLIbI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM()OTEPHbIE TUAPOKCUBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICI Hepuoauyeckoro 3akona JI. M.
MengeneeBa U JIEMOHCTPUPOBATH €ro0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
HIPOTHOCTUYECKYIO (DYHKIIUY,

c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XUMHUECKUX 3eMeHToB /1. 1.
MeHeneeBa, HCHOJIB3Ysl TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANINY, «IHEPTETHUYCCKUC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHWMHYECKUX 3JEMEHTOB U HX
COEIMHEHUH 110 nepuoaam U rpynnam [lepuogudeckoil cucreMbl XUMHAYECKUX dieMeHToB /. M.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XHMHUYECKHE
CBOMCTBA HEOPTaHWYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, IOATBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKON CBA3M MEXJIy HEOpraHMYeCKMMH BEIIECTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKUIUU [0 Pa3IndHbIM
OpU3HAaKaM (YUCIy W COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3((deKTy peakiuu,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, Y4aCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUs PEAKUUN pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHBbIE YPaBHEHUS peaklUii HOHHOIO OOMEHa, yUUThIBasl YCIOBUS, MIPU KOTOPBIX 3TU
peaKuy UAyT 10 KOHLIA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAMTH PEAKIUH, MOATBEP)KIAIOIINE KayeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUIl pacKpbIBaTh CYHUIHOCTh OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEIICHHMs XHMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb XMMHUYECKHE TMPOILECCHl, JIEeXKaIllue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHHUS CEPHOM KHCIOTHI, aMMHUAKa, a TakkKe CPOPMUPOBAHHOCTh
npeicTaBieHuit 00 OOIIMX HAyYHBIX MPUHIMIAX U HKOJOTHYECKUX IMpodiieMax XMMUYECKOIro
IIPOU3BO/ICTBA;

C(OPMHPOBAHHOCTh YMEHUIl IMPOBOAWUTH BBIYMCIECHHUS C MCIOJIb30BAaHUEM IOHATHS
«MaccoBasi JIOJsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPU XHUMHYECKHX
peakIMAxX, Macchl BellecTBAa UM 00BbEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B pEaKLUM BEIIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MAaCChl BEIIECTB, IPEBPAILICHUS U COXPAHEHHS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATh MPAaBUJIA MOJIb30BAHUS XUMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHSAMHU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XWMHYECKHUH SKCIIEPUMEHT
(pa3noxxeHue MepoKcHIa BOJOPOJAa B MPHUCYTCTBUM KaTajlM3aTopa, OINPEAEICHUE Cpeiabl
pPacTBOPOB BEUIECTB C MOMOIIBIO YHUBEPCATHLHOTO MHINKATOPA, BIUSHUE PA3JIMYHBIX (aKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeakLUH, PeaklMd HOHHOro OOMEHA, KAaueCTBEHHbIC pEaKIUH Ha
cyibdar-, kapOoHaT- U XJIOPHI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIBHBIX
3ajay no TtemaMm «Metawb»y U «Hemeraiuib»y) B COOTBETCTBUM C IpaBWIIAMU TEXHUKU
0€30MacHOCTH NpU 00pallleHNH ¢ BELECTBAMH U JIA0OPATOPHBIM 000PYI0BaHUEM, IIPEACTABIAThH
pe3yJabTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3alUCH YPaBHEHUH COOTBETCTBYIOLIUX
peaxiuii 1 GOopMyITHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMHMUYECKYI0O HH()OPMALUIO,
MOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CPEACTBa MacCOBOW KOMMYHHMKanuu, VHTepHET u
APYTHX);

c(OPMUPOBAHHOCTh YMEHHMH COOJIIOZATh MpaBMJIa HKOJOTUYECKH IeIecCO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATENBHOCTH B LENSAX COXPAHEHUS CBOEro 370pPOBbi U
OKpY’Karollel MpUPOAHON Cpelbl, OCO3HABAaTh OMACHOCTH BO3JCHCTBHS HAa JKUBBIC OPraHU3MBI
OIpe/ieNIEHHBIX BEIECTB, MOHUMas cMblcia nokasatess [1/IK, moscHATh Ha mpuMepax CcrocoObl
YMEHBUICHHUS U MPEIOTBPAILICHIS UX BPEIHOTO BO3JCHCTBUS HA OPTaHN3M YeJI0BEKa;

JUIs O0YyYarolMXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHMUS BEIIECTB U XMMUYECKHX SIBIICHUH;

JUIs  CJENbIX W ClAa0OBHIAMIMX OOYyYaroIlMXCs: YMEHHE MCIONb30BaTh pelbedHo-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumMudyeckux Gopmyit.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/
MPOrpaMMbl Bceero KoﬁﬂTpom’H“e Ip 6aKaneche o0pa3oBaTtejibHbIE
padoThI padoThI pecype
Pa3znea 1. TeopeTuyeckne 0CHOBbI OPraHUYeCKOH XUMUM
IIpeamer opraHI/IquKOﬁ xumun. Teopus https://oblakoz.ru/
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 9 1 https://physicon.ru/eor-list/5-
M. Bytneposa himija
Hroro mo pazneny 9
Pa3gen 2. Yraesoaopoasl
https://oblakoz.ru/
2.1 [IpenenbHbBIC YIIIEBOAOPOIbI — aJKaHBI 2 https://oblakoz.ru/
' pea y Aopoa https://physicon.ru/eor-
list/5-himija
HenpenenbHble yrieBOIOPOIbI: alIKEHBI https://oblakoz.ru/
2.2 P Y p ) K 9 1 https://physicon.ru/eor-
aJIKaJIMEeHbI, ATKUHBI list/5-himija
https://oblakoz.ru/
2.3 ApomaTH4ecKue yriaeBog0pOabl 4 :T::Isa/ Lphysicon.ru/eor-list/S-
https://oblakoz.ru/
24 [IpupoIHbIE HICTOYHUKH YIJIEBOJIOPOJAOB U 5 1 https://physicon.ru/eor-list/5-
' ux nepepadoTka himija
Hroro no pazneny 20
Paznea 3. Kucjopoacoaep:kamme opranmyeckue coelMHeHUs
https://oblakoz.ru/
31 Crinprer. Dexon 5 :itrt]:z//phvsmon.ru/eor-l|st/5-



https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://physicon.ru/eor-list/5-himija
https://oblakoz.ru/
https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://physicon.ru/eor-list/5-himija
https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://physicon.ru/eor-list/5-himija
https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://physicon.ru/eor-list/5-himija
https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://physicon.ru/eor-list/5-himija
https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://physicon.ru/eor-list/5-himija

Anbneruasl. KapOoHOBBIE KHCIIOTHI.

https://oblakoz.ru/

https://physicon.ru/eor-list/5-

3.2 CrnoxxHbie AUPBI 10 himija
https://oblakoz.ru/
3.3 VriaeBoasl 9 https://physicon.ru/eor-
list/5-himija
Hroro no pazneny 24
Pa3neun 4. A3oTconepskaiiue OpraHu4ecKue coeTHHeHHs
https://oblakoz.ru/
4.1 AMUHBI. AMHUHOKHCIIOTHI. benku 7 https://physicon.ru/eor-
list/5-himija
Htoro no pazneny 7
Paspnen S. BeIicOKOMOJIEKY/ISIPHBIE COCAUHEHHUSA
https://oblakoz.ru/
5.1 [Tnactmaccel. Kayuyku. Bonokna 8 https://physicon.ru/eor-
list/5-himija
Htoro no pazneny 8
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://physicon.ru/eor-list/5-himija
https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://physicon.ru/eor-list/5-himija
https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://physicon.ru/eor-list/5-himija
https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://physicon.ru/eor-list/5-himija

11 KJIACC

KoJsinyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3aesioB U TeM (uudpoBbie)
Ne i/m KonT bHBI IIpakTHyecKkn
NMPOrpaMMbl OHTPOI ¢ p ecxne oOpa3oBaTe/ibHbIE
pecypchl
Pasjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH https://oblakoz.ru/
11 u [lepuoauueckas cucTeMa XUMHUECKHX hf‘tp_?:/ /physicon.ru/eor-list/5-
snemenTos JI. M. Menneneena himija
https://oblakoz.ru/
Crpoenue Berectsa. MHOrooopasue 5 .
1.2 P 1T p https://physicon.ru/eor-list/5-
BCIIIECTB himija
https://oblakoz.ru/
1.3 XHUMHYECKUE PEAKITUN https://physicon.ru/eor-list/5-

himija

Hroro no pasacinty

Pa3nen 2. Heoprannuyeckasi Xumust

2.1

2.2

2.3

Meranibsl

Hewmerasuisl

CBs3b HCOPTaHNYCCKUX U OPTaHUICCKUX

BCIICCTB

Uroro no pazgeny

Pa3gen 3. XuMus u :Ku3HbL

3.1

XUMUS U KU3Hb

https://oblakoz.ru/

https://physicon.ru/eor-list/5-

himija
https://oblakoz.ru/

https://physicon.ru/eor-list/5-

himija
https://oblakoz.ru/

https://physicon.ru/eor-list/5-

himija

https://oblakoz.ru/

https://physicon.ru/eor-

list/5-himija
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10 KJIACC

ITOYPOYHOE IINTAHUPOBAHHUE

KoauuyecTBO 9acoB

] Hara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoxka Kourpoububle IIpakTHyeckue
n/n Bcero u3ydeHusi 00pa3oBaTe/IbHbIC pecypChl
padoThI padoThbI
[Tpenmer opraHndyeckou
XUMUH, €€ https://oblakoz.ru/
ttps://oblakoz.ru
BO3HUKHOBEHUE

1 ’ 1 https://physicon.ru/eor-list/5-himija

pa3BUTHE U 3HAYCHHUE.

MNHCTpyKTaX 110 TEXHUKE

0€30I1aCHOCTH.

Teopus crpoeHus

OpTaHUYECKUX https://oblakoz.ru/

2 coequueHni A. M. 1 https://physicon.ru/eor-list/5-himija
By’r_]'[ep()Ba, eé OCHOBHBIE https://resh.edu.ru/subject/lesson/6149/
[10JIOKEHUS
CrpykTypHBbIE (HOPMYIIBI
OpraHI/IZgCKI/IX (b];eLI:leZTB hitps://oblakoz.ru/

3 ) 1 https://physicon.ru/eor-list/5-himija
[TonsaTHe 0 roMosoruu 1
TOMOJIOTax.

https://oblakoz.ru/

4 N3omepus u ee BUIBI. 1 https://physicon.ru/eor-list/5-himija
XUMHAUYECKAs CBI3h B https://oblakoz.ru/

5 OpraHMYECKHUX 1 https://physicon.ru/eor-list/5-himija
COETUHEHUSAX.

IIpencraBienue o https://oblakoz.ru/

6 KJIaccu(uKanuu 1 https://physicon.ru/eor-list/5-himija

OpPraHUY€eCKUX BELIECTB.
Howmenxkinarypa https://oblakoz.ru/
7 (cucremaTuydeckas) u 1 https://physicon.ru/eor-list/5-himija

TPUBHAJIBHBIC HA3BAHHUA
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OpTraHU4YCCKUX BCUICCTB

O00011IEHIE TT0 TEME

https://oblakoz.ru/

8 «TeopeTHuecKue OCHOBHI https://physicon.ru/eor-list/5-himija
OPraHU4YeCKOW XUMHM
KonTtponbsHas padora o https://oblakoz.ru/
9 teme «Teopernueckue
OCHOBBI OPTaHUYECKOU
XUMUN»
AJIKaHbI: COCTaB U https://oblakoz.ru/
10 CTpOCHHE, https://physicon.ru/eor-list/5-himija
TOMOJIOTUYECKHH sl
MeraH u 3TaH —
IIpOCTENIINE
MIPEICTABUTENH AJIKAHOB https://oblakoz.u/
11 P " ’ https://resh.edu.ru/subject/lesson/6151/
XUMHUYECKUE CBOMCTBA
ankaHoB. [lonyuyenue u
MIPUMEHEHUE.
https://oblakoz.ru/
AJIKEHBI: COCTaB U , . -
12 - https://physicon.ru/eor-list/5-himija
CTPOEHHE, CBOMCTBA
OTUJIEH U TIPOIUIIEH —
IIpoCTeNIIne
IIPEACTaBUTENM AJTKEHOB https://oblakoz.ru/
13 p . ’ https://physicon.ru/eor-list/5-himija
XUMHUYECKUE CBOMCTBA
ankeHoB. [lonyuenue u
MIPUMEHEHHUE.
[TpaxTiueckast paborta Ne https://oblakoz.ru/
14 1. «Iloxyuenue sTunena https://physicon.ru/eor-list/5-himija
Y U3YUYEHUE €r0 CBOMCTB)»
Ankanuensl. bytaauen- https://oblakoz.ru/
15 1,3 u meTunOyTaaueH- https://physicon.ru/eor-list/5-himija
1,3.
16 XUMHUECKUEe CBOMCTBA https://oblakoz.ru/
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ankagueHoB. [lomyuenue
CHUHTETHUYECKOr0 Kaydyka
U PE3UHbI

https://physicon.ru/eor-list/5-himija

AJIKMHBL; COCTaB U

https://oblakoz.ru/

17 0COOEHHOCTH CTPOCHHSI, https://physicon.ru/eor-list/5-himija
TOMOJIOTUYECKUH PSI.
AueruiieH —
MPOCTEUILINIA
https://oblakoz.ru/
18 [IpeACTaBUTCIIb aJEKHHOB' https://physicon.ru/eor-list/5-himija
XUMUYECKUE CBOMCTBA,
MOJIyYCHUE U
IPUMEHEHUE.
Bpruucnenus no https://oblakoz.ru/
19 YPaBHEHUIO XUMUYECKOU https://physicon.ru/eor-list/5-himija
peaxiuu
Pemenne pacueTHbix
3a7a4 Ha BBIBOJ] https://oblakoz.ru/
20 ¢dbopMyIIbI BelecTBa Mo https://physicon.ru/eor-list/5-himija
MacCOBBIM JIOJISIM
HJIEMEHTOB
Apenbl: 6eH301 U https://oblakoz.ru/
21 TOIyos1. TOKCHYHOCTh https://physicon.ru/eor-list/5-himija
apeHoB
XuMHUYECKHue CBONCTBA https://oblakoz.ru/
22 apeHoB. [lonyuenue u https://physicon.ru/eor-list/5-himija
MIpUMEHEHHE.
I'enernueckas cBs3b
https://oblakoz.ru/
23 YIJICBO/IOPOIOB, https://physicon.ru/eor-list/5-himija
MIPUHAISKAITUX K
pa3JIMYHBIM KJlaccaMm
Pemenne uenuoqu https://oblakoz.ru/
24 IIpEeBpaIeHUH BEIECTB

10 TCMEC
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«YTIIeBOAOPOABD)

25

[IpupoaHbIE HCTOYHUKHU
YTIEBOIOPOAOB:
IIPUPOJHBIN ra3 u

N0y THBIE HEPTSIHbIE
rasbl.

https://oblakoz.ru/

https://resh.edu.ru/subject/lesson/6148/

26

[IpupoaHbIe HCTOUHUKHU
YTIIEBOIOPOAOB:
KAMEHHBIN yIOJIb.

https://oblakoz.ru/

27

28

[IpupoHbIE HCTOYHHUKHU
yIJI€BOAOPOAOB: HEPTH U
MPOAYKTHI €&
nepepaboTKu

Pemenue pacuerHbix
3a/1a4 Ha BbIBOJ{
(bopMyIIbI BelecTBa o
IPOAYKTaM CrOpaHusl.

https://oblakoz.ru/

https://oblakoz.ru/

29

O06o06mIeH e U
cucTeMaTu3aIus 3HaHui
1o paszzaeny
«YTIIeBOAOPOABD)

https://oblakoz.ru/

30

KonTponbHas pabora no
paszeny
«YTIeBogopoas»

https://oblakoz.ru/

31

32

33

[Ipenenbuble
OJIHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHOJI.
Bopopoanas cBsi3b

XUMHYECKHE CBOMCTBA
OJIHOATOMHBIX CIIUPTOB,
MpUMEHEHHE.

MHOroaroMHbIE CIIUPTHI:

https://oblakoz.ru/

https://physicon.ru/eor-list/5-himija

https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija

https://oblakoz.ru/



https://oblakoz.ru/
https://resh.edu.ru/subject/lesson/6148/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
https://oblakoz.ru/

STUJICHTIUKOIb U
[IMLEPUH
®DeHOoJI: CTpOoeHUE

https://physicon.ru/eor-list/5-himija

https://oblakoz.ru/

34 MOJIEKYJIbI, (PU3NUECKUE https://physicon.ru/eor-list/5-himija
CBOIICTBA.

XuUMHYECKHE CBOHCTBA https://oblakoz.ru/

35 _ ; . -
¢enona, ero npuMeHeHne https://physicon.ru/eor-list/5-himija
Anbaerunpr:
bopManbIeru u https://oblakoz.ru/

36 P https://physicon.ru/eor-list/5-himija
aneranbaerun. KeToHsl.

ArneroH
XHUMHUYECKHE CBOMCTBA https://oblakoz.ru/

37 anpaerunoB. [lonyuenue https://physicon.ru/eor-list/5-himija

Y NIPUMEHEHUE.
OIHOOCHOBHEIS
npeaeabHbIe KapOOHOBBIC https://oblakoz.ru/

38 P P https://physicon.ru/eor-list/5-himija
KHCJIOTBI: MypaBbUHAS 1
YKCyCHas
XHUMHYECKHE CBOMCTBA https://oblakoz.ru/

39 OJTHOOCHOBHBIX https://physicon.ru/eor-list/5-himija
KapOOHOBBIX KUCIIOT.

[TpakTuaeckast pabota No https://oblakoz.ru/

40 2. «CBoiicTBa pacTBOpa https://physicon.ru/eor-list/5-himija
YKCYCHOM KHUCIIOTBD»

CreapuHoBas u

41 OJIEMHOBAs KUCJIOTHI, KaK https://oblakoz.ru/
MPEACTABUTENH BBICILIUX
KapOOHOBBIX KUCIIOT
Mpru1a Kkak cOJIU BBICIIUX https://oblakoz.ru/

42 KapOOHOBBIX KUCIIOT, HX https://physicon.ru/eor-list/5-himija
MOIOIIIee IEUCTBUE

https://oblakoz.ru
43 CrnoxHnble 2(hUpHI Kak Pl /

https://physicon.ru/eor-list/5-himija
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44

MIPOU3BO/IHBIC
KapOOHOBBIX KUCIIOT.
I'maponns cnoxHBIX
3¢hupoB

JKupsl: runponus,
IpUMEHEHUE,
Ouosoruueckas poib
KUPOB

https://oblakoz.ru/

https://physicon.ru/eor-list/5-himija

45

Pewenne pacueTHbIx
3a1a4 1o Teme «CrupThl.
AJbIerubl.
KapOoHOBBIE KUCIIOTHI.
CrnoxHuble 3hupb»

https://oblakoz.ru/

46

47

YrieBoasl: cOCTaB,
KJ1accuukarms.
Monocaxapa. ['nroko3a,

bpykTO3a.

Hucaxapunel. Caxaposa.
Haxoxnenue B mpupone,
MIPUMEHEHUE.

https://oblakoz.ru/

https://physicon.ru/eor-list/5-himija

https://oblakoz.ru/

https://physicon.ru/eor-list/5-himija

48

Kpaxman u nemrronosa
KaK IIPUPOJHBIC
IMOJIUMEPEI

https://oblakoz.ru/

https://resh.edu.ru/subject/lesson/5413/

49

Pemenne pacueTHbIx
3a/1a4 1o TeMe

«Kucnopoaocoaepxkarne

OpPraHUYeCKUe
COEIMHEHUS» Ha
OIpeeIeHue
MOJIEKYJIIPHON MacCChI
BEILIECTBA [10 MaCCOBBIM
JIOJISIM aTOMOB
XUMHYECKHUX JIEMEHTOB

https://oblakoz.ru/
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50

51

Pemenne pacueTHbIx
3a/1a4 10 TeMe
«Kucnoponoconepxaiue
OpraHUYEeCKHe
COCIMHECHUS» Ha
onpeneIeHue
MOJIEKYJIIPHOM MACChI
BEILECTBA 10 Macce
(0OBEeMy) MPOTYKTOB
CropaHus

Pemenue nenovex
IIPEBPALLECHUH C
y4acTUeM
KHMCJIOPOJOCOIEPKAIIHAX
OpPraHMYECKHUX
COCIMHEHU I

https://oblakoz.ru/

https://oblakoz.ru/

52

53

54

55

O6o006menne u
cucTeMaTu3anus
MaTepHaa 1o paszieiny
«Kucnoponoconep:xamue
OpraHHYecKue
COEIMHEHUS»
KonrponbHas pabora no
paszaeny
«Kucnopoaconepxkammue
OpraHHYecKue
COEIMHEHUS»

AMHHBI: METHIIAMHUH U
AHUJIUH

XUMHYECKHE CBOMCTBA
aAMWHOB

https://oblakoz.ru/

https://oblakoz.ru/

https://oblakoz.ru/

https://resh.edu.ru/subject/lesson/6296/

https://oblakoz.ru/

https://resh.edu.ru/subject/lesson/6296/

https://physicon.ru/eor-list/5-himija
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AMHUHOKHUCIIOTHI KaK

am(oTepHbIe https://oblakoz.ru/
OpraHu4ecKHe https://resh.edu.ru/subject/lesson/6296/
56 : 5 - —
COCIMHEHUS, UX https://physicon.ru/eor-list/5-himija
OHMOJIOTHYECKOE
sgaueHue. [lenTuabl
https://oblakoz.ru/
benku kak npupoaHbie
57 ep PoZ o https://resh.edu.ru/subject/lesson/4743/
BBICOKOMOJICKYJIAPHbI https://physicon.ru/eor-list/5-himija
COCIMHCHUSA
XUMHAUYECKUE CBOI>'ICTB8. h // blak /
OCJIKOB: THAPOIIN3 ttps://oblakoz.ru
58 b ’ https://resh.edu.ru/subject/lesson/4743/
ACHaTypalus, https://physicon.ru/eor-list/5-himija
Ka4yeCTBEHHBIE pEaKLNu
Ha OEJIKH.
Penrenue 3amay 1mmo treme
A https://oblakoz.ru/
59 «AMWHEL.
AMI/IHOKI/ICHOTLI. benku»
O0600611IEHNE IO TEME
a https://oblakoz.ru/
60 «AMUHEL
AMUHOKHCIOTEL. benkmy
OCHOBHBIE ITOHSITUI
N https://oblakoz.ru/
61 https://physicon.ru/eor-list/5-himija
BBICOKOMOJIEKYJISIPHBIX
COeTUHEHUU
OCHOBHBIE METOIEI https://oblakoz.ru/
CHHTE3a https://physicon.ru/eor-list/5-
62 BBICOKOMOJIEKYJIIPHBIX himijahttps://resh.edu.ru/subject/lesson/615
COCTUHEHUN. 2/
[InacTmacchl U KaydyKH.
https://oblakoz.ru/
63 Bosokna https://physicon.ru/eor-list/5-himija
https://resh.edu.ru/subject/lesson/4823/
64 O060011IEHYE TTO TEME https://oblakoz.ru/
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65

«BBICOKOMOJIEKYISIPHBIE
COEIMHEHUS»

0O00011EeHuE U
cUcTeMaTu3aIus
M3YYEHHOI'O MaTepuaia
110 OPraHUYECKOM XUMHH.

https://oblakoz.ru/

66

67

Hrorosast KOHTpoOJIbHASA
paboTa 1o Kypcy
Opranunueckoit xumuu 10
KJlacca

[ToBTOpEHME U
00001IeHNE H3YYEHHOTO
Marepuaiia. AHaJIN3
KOHTPOJIbHOHM paboThI.

https://oblakoz.ru/

https://oblakoz.ru/

68

HroroBoe 060061menne no
Kypcy Oprannueckon
xumuu 10 kiacca

https://oblakoz.ru/

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME
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YYEBHO-METO/INMYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOT'O
MNPOLECCA
OBSIBATEJIBHBIE YYUEBHBIE MATEPHUAJIBI JIJI51 YYEHUKA
e Xumus, 10 xmacc/ I'abpuensa O.C., OOmecTBO ¢ OTpaHUYECHHOW OTBETCTBEHHOCTHIO
«IPODAY; AKIHMOHEpPHOE o01ecTBo «3naTenscTBO «ITpocsemienue»
e Xumus, 11 xmacc/ I'abpuensa O.C., OOmecTBO ¢ OTrpaHHUYEHHOW OTBETCTBEHHOCTHIO
«JIPODAy; AxunonepHoe oomectBo «M3narensctBo «lIpocBemenney»

METOAUYECKUE MATEPHUAJIBI JIUIS1 YYUTEJIA

https://oblakoz.ru/
https://physicon.ru/eor-list/5-himija
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