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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHHM Ha ypOBHE cpeqHEero oobmiero oOpazoBaHus pa3zpaboTaHa Ha ocHOBe dDefepaibHOTO 3aKOHA OT
29.12.2012 Neo 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3yJbTaTaM OCBOCHUS (enepaibHON
oOpaszoBaTeibHOM mporpamMMbl cpefaHero obmiero o6pazoBanus (DOII COO), mnpexacraBieHHbIX B DeaepaibHOM
rocyaapcTBeHHoM oOpasoBatesnbHOM cTtanaapre COO, ¢ yuérom KoHueniuu npenogaBanus yaeOHOTo mpeaMeTa «XuMHUs» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu, peanu3yroIIMX OCHOBHbIE OOpa3oBaTeNIbHbIE MPOTPAMMBI, U
OCHOBHBIX TmoJoxxkeHu «Ctparerun pas3BuTus BocnuTaHust B Poccuiickori ®enepaumun Ha nepuon no 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TIOJIXOJIOB K pa3pabOTKe MPOrpaMMbl M0 XUMHUHU, K ONPECIECHUIO OOIel CTpaTeruy OOy4YeHUs, BOCIIUTAHUS U
pa3BUTHS OOYYAIOIIUXCS cpefcTBaMu ydyeOHoro mpeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTaBHWIIH
koHenTyanbHbie nonoxkeHuss GI'OC COO o B3aMMOOOYCIOBICHHOCTH LEJIEH, comepKaHHs, pe3yJlbTaTOB OOYy4YeHHUS WU
TpeOOBaHUN K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMuuyeckoe o0pa3oBaHHE, TIOJydaeMOe€ BBIIYCKHUKaAMHU  00I1€00pa30BaTeIbHOW  OpraHU3alluu,  SBIAETCS
HEOTHEMJIEMOI YacThi0 UX 00pa3oBaHHOCTH. OHO CIY>KHUT 3aBEpPUIAIOLIUM STAllOM pealn3allid Ha COOTBETCTBYIOIIEM €MY
0a30BOM YpOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIMX IEJIOCTHOW CHUCTEME XHMHUYECKOro 00pa3oBaHUs. ODTHU IIEHHOCTHU
KacaloTCsl TO3HAHUS 3aKOHOB TMPHUPOJbI, (HOPMHUPOBAHHS MHUPOBO33PEHUS M OOIIEH KyJIbTYphl 4YENIOBEKa, a TaKxKe
HKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0pOBbIO M TPHPOAHONU cpene. Peanmmsyercss Xumuueckoe
oOpa3zoBaHre OOYYaIOIMXCS HA YPOBHE CpPEIHEro oO0IIero oO0pa3oBaHUs CpEACTBAMU YUEeOHOTO MpeaMeTra «XUMU,
coJiep KaHue M MOCTPOSHUE KOTOPOTO OMPEAENICHbI B IPOrpaMMe 110 XUMHUH C YIETOM CTIEIM(PUKNA HAYKH XUMUH, € 3HAUCHUS
B TIO3HAHWUU TPUPOJALI W B MAaTEPUATBHOW JKM3HU OOIIECTBA, a Takke C Yy4E€TOM OOMMX TIelied W TMPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeIHero od1ero oopazoanusi B Poccuiickoit denepannu.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0cOOYI0 POJib B COBPEMEHHOW IIMBWJIM3ALMU, B CO3JaHUU
HOBOH 0a3bl MaTepuaibHON KyJabTypbl. OHa BHOCUT CBOM BKJIaJ B ()OPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILIJIEHUS, B
CO37aHMe IEJIOCTHOTO MPEACTABICHHS 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe hopMHUpyeTCs
B XMMHUU HAa OCHOBE NTOHMMAHHUS BEIIECTBEHHOI'O COCTaBa OKPYXAIOIIETO MUpPA, OCO3HAHUS B3aMMOCBSI3H MEXYy CTPOCHHEM
BEILIECTB, UX CBOMCTBAMH M BO3MOXHBIMU O0JACTAMU IPUMEHEHUS.



TecHO B3aMMOJEUCTBYS C JAPYTMMHU €CTECTBEHHBIMM HAayKaMHM, XUMHS CTajla HEOThEMJIEMOM 4YacTbO MHPOBOU
KYJbTYpPbl, HEOOXOIMMBIM YCJIIOBUEM YCIEUIHOTO TPY/Aa U KU3HHU KaXKJ0Tro ujieHa obmiectBa. CoBpeMeHHass XUMHUS KaK HaykKa
co3ujarenbHasl, Kak HayKa BBICOKMX TEXHOJIOTMI HamlpaBjeHa Ha PEIICHHE TI00AJbHBIX MPOOJIEM YCTOWUYHUBOTO Pa3BUTHS
YeJIOBEUECTBA — CHIPbEBOM, IHEPTreTUUECKOM, MUIIEBOM, IKOJIOTHYECKONU 0€30MacCHOCTH U OXPaHbI 3/I0POBBSI.

B cooTBeTcTBUU ¢ OOIMMMU TEISIMU U MPUHIIAIIAMHU CPEIHETO 00I1Iero oO0pa3oBaHus COACPKAHUE MPEeaMeTa « XUMUS)»
(10-11 xmaccel, 6a30BbIi ypOBEHb H3YUCHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0 UM JJiS BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHPOB, YCICIIHOTO BKIIIOYEHUS B >KU3Hb
coryma, IpoJIOJKEHHUST 00pa30BaHUs B Pa3IUUHBIX 00J1aCTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XMMUCH.

CocrapisgionuMu  TipeaMeTa «XUMHs» SBISIOTCS 0a30Bbie Kypchl — «Opranmdeckas xumus» U «OOmas wu
HEOpraHWyYecKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAaHUW TI0 HEOPraHWYECKOW XUMHUHU (C BKIIFOYCHUEM 3HAHUU W3 OOIIEH XWMHH) U OpraHUYecKod Xxumuu. DopMupoBaHUE
JAHHOW CHCTEeMbl 3HAHUW TPU HM3YYECHUM TMpeaMeTa O0ecreurBacT BO3MOXHOCTh PACCMOTPEHHUS BCErO0 MHOT000pasus
BEII[ECTB HA OCHOBE OOITUX MOHATHIN, 3aKOHOB U TEOPUH XUMHHU.

Crpykrypa coaepxkaHusi KypcoB — «OpraHuueckass Xxumus» u «OO0Imas 1 HeopraHuueckas XuMmus» chopMUpOBaHA B
mporpaMMe 1Mo XMMHUHM Ha OCHOBE CHUCTEMHOTO TOJIXOJa K M3yYEeHHIO y4eOHOro martepuasia M oOyCIOBJICHA MCTOPHUYECCKH
000CHOBaHHBIM Pa3BUTUEM 3HAHMI Ha OMNPEICIEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpraHWYECKOW XHUMHHU
BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHUYECKHX COCIWHECHU, a TAKXKE Ha YPOBHE
CTEPCOXUMHYCCKUX U DJICKTPOHHBIX MPEACTABICHUM O CTpoeHHH BemiecTB. CBeneHUs 00 M3ydyaeMbIX B Kypce BEIIECTBaX
JAIOTCS B PA3BUTUM — OT YIJIEBOJIOPOAOB JI0 CI0KHBIX OMOJIOTHYECKH aKTUBHBIX COeMHEHUN. B Kypce opraHM4ecKo XUMuu
MOJTy4aroT pa3BUTHE CPOPMHPOBAHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEpPBOHAYAIBHBIC IMPEICTABICHHUS O
XUMUYECKOW CBS3H, KIACCH(PUKAIMOHHBIX TPH3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHS, O
XUMHUYECKOU pEaKIH.

ITos HOBBIM YTJIOM 3pEeHUSI B MPEIMETE «XUMHUs» 0a30BOTO YPOBHS pacCMaTPUBACTCS U3YUYEHHBIM HA YPOBHE OCHOBHOTO
o01rero o0pa3oBaHUs TEOPETUUSCKUN MaTeprasl M (haKTOJIOTHYCCKHUE CBEJCHUS O BEIISCTBAX U XUMHUYCCKON peakmuu. Tak, B
JaCTHOCTH, B Kypce «O01mas u HeopraHudecKkass XuMHs» 00yJaroIUMCs IMPEI0CTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUCHHE



MEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METO/I0JOTMUYECKUX MO3UIHUH, rI1y0Ke MOHATh HCTOPUUYECKOE U3MEHEHUE
GbyHKIMI 3TOro 3aK0Ha — OT 0000MIA0IIEH 10 0OBSICHSIONICH U TPOTHO3UPYIOMIEH.

Envnasd cucrema 3HaHUM O BaXKHEWIIMX BELIECTBAX, MX COCTABE, CTPOCHHUHU, CBOWCTBAX U NMPUMEHEHHUHU, A TAKKE O
XUMUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MTPOTEKaHUs AonoJHsAeTcs B Kypcax 10 u 11 kmaccoB anemenTamu
collepKaHMs, UMEIOIIMMHU KYJIbTYpOJIOIMYECKUH W MPUKIAAHOW XapakTep. OTH 3HAHMS CHOCOOCTBYIOT NOHMMAaHHIO
B3aMMOCBSI3M XHMHUHU C JAPYTMMH HayKaMH, PACKPBIBAIOT €€ POJib B IO3HABATEIbHOW M MPAKTUYECKON JEATEIbHOCTHU
YeJIoBeKa, CIOCOOCTBYIOT BOCIMTAHHUIO YBAXKEHUSI K MPOLIECCY TBOPUECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUITIOKEHUM
XUMUHU, TIOMOTAIOT BBIMYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO W JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBS3aHHBIX C
XUMUEH, KPUTHYECKA OCMBICTUBATh MH()OPMAIIMIO U IPUMEHSITh €€ /ISl TOTIOJIHCHUS 3HAHUH, PEIICHUSI MHTEIUICKTYaIbHBIX U
HKCIIEPUMEHTATBHBIX HCCIIEIOBATEIbCKUX 3a/1ad. B 1enoMm coxepxkaHue y4eOHOTO mpeaMera «XUMHs JaHHOTO YpPOBHS
U3Yy4YEeHHs] OPUEHTHUPOBAHO Ha (OPMHUPOBAHUE Y OOYYAIOMINXCS MUPOBO33PEHUYECKON OCHOBBI JJI1 TOHUMaHUS PUIOCOPCKUX
UeH, TaKuX Kak: MaTepUalbHOE €JUHCTBO HEOPTraHMYECKOTO M OPraHUYEeCKOro Mupa, 00yCIOBICHHOCTh CBOMCTB BELIECTB
UX COCTaBOM M CTPOCHHUEM, II03HABAEMOCTh IIPUPOAHBIX SBJICHUN IMYTEM JKCIIEPUMEHTA U PELICHUS NPOTUBOPEYUN MEXKIY
HOBBIMU (DaKTaMU M TEOPETUYECKUMHU MPEANOCHUIKAMU, OCO3HAHUE POJIM XUMHUU B PEIICHUU HKOJIOTHYECKUX MpodiieM, a
TaKKe Mpo0IeM cOepexeHUsI YHEPTETUIECKUX PECYPCOB, ChIPbsI, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpPUAJIOB.

B mnane pemenus 3agad BOCIUTAHMS, PA3BUTHUS W COLMATU3AIMHA OOYYAIONIUXCS MPUHATHIE MPOTPaMMOM M0 XUMUU
MOJIXOJbI K OIpPEACIICHUIO COJIepKaHUSI M TOCTPOCHMSI TpenMeTa MpeaycMaTpuBaroT (HOPMHUPOBAHHUE YHUBEPCATIBHBIX
y4eOHBIX NEUCTBUM, MMEIONMX 0a30BO€ 3HAYCHUE [JIS PA3NUYHBIX BUJOB JEATEIBHOCTHU: PEIICHUs NpoOsieM, TMOUCKa,
aHanmm3a W 00paboTku WHGOPMAIMK, HEOOXOJUMBIX [JIi MPUOOPETEHHUS OIMbITa MPAKTUYECKOW W HCCIEN0BATEIbCKON
NEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITIO3HAHUU XUMUMU.

B mpaktuke npenosaBanus XMMUH KaK HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl, TaK U Ha YPOBHE CPEAHETO 00IIEro
oOpa3oBaHus, TPU OMPEINCICHUU COJEPKATCIHHON XapaKTEePUCTHKU IeJe W3y4YeHHs TpeIMeTa HaIpaBICHHEM
MEPBOCTETICHHOW 3HAYMMOCTHA TPAAWIIMOHHO TPHU3HAETCS (POPMUPOBAHUE OCHOB XHMHUYECKOW HAYKH KakK oOO0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHHUS, TPAKTUYECKOMN JIEITEIbHOCTH YEJI0BEKA U KaK OJHOI'0 U3 KOMIOHEHTOB MUPOBOU KYJIBTYPBI.
C MeToIMuecKO TOUKH 3pEHUs TaAKOW MOAXO0] K OMPEACICHUIO 1IeJIe U3yUeHUs IPeMeTa SIBIISIETCS BIOJHE OMPaBIaHHbBIM.



CornacHo JaHHOW TOYKE 3pEHMs TJIABHBIMU IEJIAMH U3Y4EeHMs IpeaMera «Xumus» Ha 6azoBom ypoBHe (10 —11 ki)
SABJISIIOTCS:

e (¢dopMHUpOBaHUE CUCTEMBl XMMHYECKUX 3HAHMM KaK Ba)XKHEHIIEH COCTABIISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, B OCHOBE KOTOPOH JieKaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBI U TEOPUU XUMUHU, OCBOCHHE SA3bIKA
HAyKH, YCBOEGHUE U MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX 0000IIEeHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HAKOMIICHHE C
UCTOPUEN UX Pa3BUTHS U CTAHOBJIECHUS,

e (opmMupoBaHue W pa3BUTHE MNPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEUIECTB M XMMHUYECKUX pPEaKlu,
HEOOXOJUMBIX ISl MPUOOPETEHUS YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB M XMMHUYECKUX SIBIICHUN, UMEIOLIUX
MECTO B MIPUPOJIE, B IPAKTUYECKON U MOBCEJHEBHON KU3HU;

e pa3BUTHE YMEHHMA M CIOCOOOB JEATEILHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U OOBSCHEHHEM XUMHUYECKOTO
AKCIIEPUMEHTA, COOJIIOIEHUEM MTPaBUiI 0€30MMaCHOr0 0OpaIleHHs C BEIIECTBAMH.

Hapsany c¢ atum, conxepxkarenbHas XapakTepUCTUKaA LENEd W 3a7ad M3YyYEeHUS NOpeaMeTa B IPOorpamMMe IO XUMHUU
yTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBHU C HOBBIMH NPHOPUTETAMU B CHCTEME CPEIHEro OOIIero oOpa3oBaHUS.
CeronHsi B mpernojaBaHUU XMMUU B OOJIbIIEH CTENEeHH OTHAAETCS MPEANOYTEHHUE MPAKTUYECKON KOMIIOHEHTE COAEep>KaHus
o0y4eHHs, OPUCHTUPOBAHHON Ha MOJATOTOBKY BBIITYCKHUKA 00IIc00pa3oBaTeIbHON OpraHU3alliy, BIAJCIONero He Habopom
3HaHMM, a QYHKIMOHAIBHOU TPAMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSIMU aKTUBHOTO MOTYYEHUS! 3HAHUN U PUMEHEHUS
UX B PEAJIbHOM KU3HU ISl PELICHUS [TPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM TipH M3YYEHUH TIpeaAMeTa «XUMUS» JIOMUHUPYIOIIEEe 3HaUYeHUE MPUOOPETAIOT Takue IeNIU U 3a/1auHu,
KakK:

ajanranus OOydalolUXcss K YCJIOBUSAM JUHAMUYHO pa3BUBAIOLIETOCS MHUPA, (OPMHUpPOBAHHE HHTEIUIEKTYaIbHO
pa3BUTOM TMYHOCTH, TOTOBOM K CaMO0OOpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY IPUHSATHIO TPAMOTHBIX PEILICHUH B
KOHKPETHBIX )KU3HCHHBIX CUTYalHsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHHUEM;

(GopmMupoBaHue y 00y4arONINXCs KIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHMI ), UMEIOIUX YHUBEPCAIbHOE 3HAUCHNE
IUIS pa3IMYHBIX BUJIOB JEATEIBHOCTHU: PEUICHHs MpoOjeM, MoUcKa, aHanu3a 1 00paboTKu MHPOpMAIH, HEOOXOJUMBIX IS
NpUOOPETEHHSI OTbITa ACSITETbHOCTH, KOTOpask 3aHMMAET BaKHOE MECTO B IMO3HAHUU XUMHH, a TAKKE IS OLICHKH C MO3UIHI



AKOJIOTHYECKOM 0€30IMaCHOCTH XapaKTepa BIUSHHS BEIICCTB M XUMHYECKHUX MTPOIICCCOB HA OPTAaHU3M YEJIOBEKA U TIPUP OJTHYIO
cpeny;

pa3BUTHE MTO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEN O00y4YaroNuXcsi: CIOCOOHOCTH
CaMOCTOSITEIILHO MPUOOpPETaTh HOBBIC 3HAHHUS 1O XMMHH B COOTBETCTBUU C KM3HEHHBIMH TOTPEOHOCTSMHM, HCIIONH30BATH
COBpEMCHHBIC HMH()OPMAIMOHHBIC TEXHOJIOTUU IS TOWCKAa W aHaiu3a yYeOHOW M HAyYHO-TIOMYJISIPHOH WH(MOpMaIuu
XHUMHYECKOTO COJICPIKAHMUS,

dbopMHpOBaHUE W Pa3BUTHE Y OOYYAIONMIUXCS AaCCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHS, HAOJFOIAaTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOAMMBI, B YACTHOCTH, IPHU IUIAHUPOBAHUM W TIPOBEJICHUHU
XHMHYECKOTO KCIIEPUMEHTA;

BOCIUTaHUE Yy OOydYaronuxcs YOSKIEHHOCTH B TYMAaHHCTHUYECKOW HAIPaBICHHOCTH XWUMHH, €€ Ba)XKHOH pPOJIH B
pelICHUHM TJ00abHBIX MPOOJEM PAIlMOHAIBHOTO IPHUPOIONOIL30BAHMS, TIOMOJHCHUS DHEPreTHYECKUX PECYpPCOB H
COXpaHEHUS MPUPOJHOTO PABHOBECHS, OCO3HAHUSI HEOOXOIMMOCTH OEPEeXHOI'0 OTHOIIEHHUS K TPUPOJIE U CBOEMY 37I0POBBIO,
a TakKe MPUOOpPETEHUs] ONBbITA MCIOJB30BaHUS MOJYYSHHBIX 3HAHUM IS MPUHATHS TPAMOTHBIX PEIICHWH B CHUTYyaIUsX,
CBSI3aHHBIX C XUMUUYECKUMHU SIBJICHUSIMU.

B yduebHOM 11aHEe cpenHero odmiero oopa3oBaHus MpeaMeT «XuMus» 6a30BOr0 YpOBHS BXOJIUT B COCTaB MPEAMETHON
obnactu «EcTecTBeHHO-HayUYHbIE TIPEIMETHI.

OOmiee 4yuCIO 4YacoB, OTBEAECHHBIX JUIsI M3Y4YEHUS XMMHH, Ha 0a30BOM YPOBHE cpeaHero oOmiero oOpa3oBaHUA,
coctabiisieT 68 yacoB: B 10 kinacce — 34 yaca (1 yac B Hegento), B 11 knacce — 34 yaca (1 gac B Hezento).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHM4YeCKOM XMMHH

[Ipeamer opraHvyeckod XUMHUH: €€ BO3HUKHOBEHHME, DPA3BUTHE M 3HAYEHHE B IIOJYYEHHH HOBBIX BEIIECTB U
MarepuanaoB. Teopusi CTpoeHHs OpraHnueckux coenuHeHuil A. M. BytnepoBa, €€ ocCHOBHbIE MONOKEHUSA. CTPYKTypHbIE
(dbopMyIbl OpraHMuecKuX BelecTB. ['omonorus, usoMepus. XuMU4ecKas CBA3b B OPraHUYECKUX COCTUHEHUSX — OJMHAPHbIE
Y KPaTHBIE CBSI3U.

[IpencraBnenne o KiIacCUPUKAMM OpraHMYECKUX BemlecTB. HoMmeHkiaTypa OpraHM4eckuX COEIMHEHUI
(cucremaTHyecKasl) U TpUBHAJIbHBIC HA3BaHUS BKHEHIINX MPECTaBUTENEH KI1aCCOB OPraHUYECKUX BEILECTB.

DKCIIepUMEHTAIbHBIE METOABl M3YYEHMs BEIIECTB M MX IPEBpAIllEHUIl: 03HAKOMJIEHHE C O0pa3laMH OpPraHuYeCKUX
BEIIECTB W MaTepuajlaMM Ha HUX OCHOBE, MOJEIMPOBAHUE MOJIEKYJl OPraHMYECKHUX BEIIECTB, HAOJIOJEHHE M ONHCAHME
J€MOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUI0O OPraHMYECKUX BELIECTB NPU HarpeBaHuu (IUIaBiIE€HUE, OOYIJIMBAHHE U

rOpeHue).
YriaeBogopoabl
AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKUM psja. MeTaH W 3TaH — MPOCTEUIIME MPEACTaBUTENIN aJKaHOB:

dusznyueckre U XuMUYIECKre CBOMCTBA (PEaKlUy 3aMEIIeHUsS] U TOPSHHS ), HAXOKEHUE B MIPUPOJIE, TOTyUeHHUE U TPUMEHEHHE.
AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUI Psifl. DTUIIEH U NPONMWIEH — MPOCTEHIINE MPEACTABUTENIHN AIKEHOB:
duznueckne M XUMHUYECKHME CBOMCTBA (peakiuy TUAPUPOBAHUS, TalOTCHUPOBAHUS, THIpATAIllUH, OKHCICHUS U
MOJIMMEPU3ALINH ), TOJYYEHUE U TPUMEHEHHUE.
Ankanuensl: OytaaueH-1,3 u wmetunOyraguen-1,3: cTpoeHue, BaKHEWIME XHUMUYECKHE CBOMCTBA (peakuus
nonumepusanun). [lonyyeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.



AJIKMHBI: COCTaB U OCOOEHHOCTU CTPOCHHMS, TOMOJIOTUYECKUI Psij. ALIETUIICH — MPOCTEUIINNA TIPEACTABUTENb AJIKUHOB!
COCTaB, CTpoeHHUe, (pu3nueckue M XUMHUYECKHE CBONCTBA (peakiUM TUAPUPOBAHUS, TAJIOTEHUPOBAHUWS, THUIpATAILUH,
TOpPEHHUsI ), TOJTyYCHUE U TPUMEHEHHUE.

Apenbl. beHzoi: cocTtaB, cTpoeHue, puznueckue U XMMHUYECKHE CBOMCTBA (PEaKuy rajJoreHUpPOBAHUS U HUTPOBAHMS),
NOJIy4eHHUEe U NMpUMEeHeHue. Tonyon: cocmas, cmpoenue, husuyeckue u Xumuieckue c8olcmea (peakyuu eaio2eHuposanus u
HUMpPOBAaHUs), noxyyenue u npumeHenue. TOKCUYHOCTb apeHOB. [eHeTuyeckas CBA3b MEXKIY YIVIEBOJOPOAAMH,
MPUHAJICKAIUMEI K Pa3JIMYHBIM KJIaccaM.

[IpupoaHble UCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHblil Ta3 u monyTHble HeTsHBIE Ta3bl. HedTh U €€ nmpoucxoxaeHue.
Crnoco0Osl nepepaboTku HePTH: MEperoHka, KPEKUHT (TEPMUYECKUM, KaTAUIUTHYECKUN), Tupoiu3. [IpoaykTel nmepepaboTKu
He(TH, X TPUMEHECHHUE B MMPOMBIIICHHOCTH U B OBITY. KaMeHHBIN yroib U IPOIYKThI €ro mepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHUs BEIIECTB W WX NpPEBpaIlleHUN: O3HAKOMJIGHHE ¢ o0pasllaMu IuIacTMace,
Kay4yKoB U pe3uHbl, kKomuiekiuu «Hedtb» u «Yromp», MogenupoBaHue MOJEKYN YIJIE€BOJOPOAOB U TallOT €HOIPOU3BOIHBIX,
pOBeJIeHNE MPAKTUYECKON PabOThI: MOTyYEHUE ITHIICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaumn.

Brrumciienust mo ypaBHEHHUIO XUMUYECKON peakIuu (Macchl, 00bEMa, KOJIMYECTBA HCXOAHOTO BEIIECTBA MM MPOIYKTa

pEakIuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOYKTOB PEAKIIUN ).

Kuciopoaconepsxkamue opranudecKue coeJMHEHHA

[IpenenbHbIE OJHOATOMHBIE CIUPTHI. METaHOM U 3TAHOJ: CTPOCHUE, PU3NUECKHE U XMMHUYECKUE CBOMCTBA (PEaKIHH C
AKTHUBHBIMU METAJJIAMH, FaJIOT€HOBOJIOPOJIaMU, TOPEHUE), TpUMEHEHHE. BomOpoaHbIE CBSA3M MEXKIY MOJIEKYJIaMH CIUPTOB.
JlelicTBME METAaHOJA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoOTrOaTOMHBIE CHUPTHL. OJTWICHTJIMKOJNb W TJIUIEPUH: CTPOCHHE, (PU3NYECKHUE U XUMHUYECKHE CBOWCTBA
(B3anMoOI€ICTBHE CO IIEIIOYHBIMU METANIAMH, KaueCTBEHHAs PEaKIUsi HA MHOIOATOMHbIE CIIUPTHI). /[elicTBue HAa OpraHu3M
yenoBeka. [I[pumeHenune rmuepruaa U STUIICHTIIAKOIIS.

deHo: CTpoeHNEe MOJICKYITBI, PU3NYECKHUE U XUMUYECKue cBoicTBa. TokcuuHocTh (henona. [Ipumenenne dhenona.

Anpaerunsl U xkemousvl. POpManIbICTHII, AlCTAIBIACTHI: CTPOCHHE, (GU3HUECKHE W XUMHUUYECKHE CBOWCTBA (pEaKIInH
OKHUCJICHUS Y BOCCTAHOBJICHUSI, KAUECTBEHHbBIEC PEAKIUH), TIOJYUCHUE U TPUMEHEHHUE.



OnHOOCHOBHBIE MpeJieNibHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAas M YKCyCHasi KHCJIOTBHI: CTpPOCHHE, (Pu3nueckue u
XUMUYECKHEe CBOMCTBa (CBOMCTBA, OOIIME JJIs Kjlacca KHUCIOT, peakius 3Tepu(uKaiuu), MoJydeHHe U MPUMEHEHUE.
CreapuHoBasi M OJICMHOBAas KHCJIOTHI KakK TMPEICTaBUTEIM BBICIIUX KapOOHOBBIX KHCJIOT. MblIa Kak COJU BBICHIUX
KapOOHOBBIX KHCJIOT, X MOIOIIIEE JICHCTBUE.

CnoxHbie 3(QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['maponus cioxubix 3dupos. Kupel. ['maponaus xupos.
[Tpumenenue xupoB. buonoruyeckas poJib JKUPOB.

VYrneBojsl: cocTaB, KiaccupUKalys yrieBoAoB (MOHO-, TU- U MoJHMcaxapuibl). [ Ti0Ko3a — MpocTeUni MOHOCaXapua:
OCOOCHHOCTU CTPOCHHS MOJIEKYJbl, (pu3nueckue W XUMHUYECKHe CBOMcTBa (B3ammozeictBue ¢ ruppokcupoMm wmeau(Il),
OKHCJIEHHE aMMHUA4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccTaHOoBiIeHHE, OpOKEHUE TIIIOKO3bI), HAXOXKACHUE B MPUPOJIC,
npuMeHeHue, onoaoruueckas posib. orocunres. pykro3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemirono3a kak npupoaHbie moiuMepbl. CTpoeHHe KpaxMalia U 1euTioi03bl. DU3ndeckne U XUMHYECKUE
CBOMCTBa KpaxmaJia (TUIpOoJIN3, KAUeCTBEHHAs PEAKIUs C HOJIOM).

OKCHepUMEHTAJIbHBIE METObl W3YYEHMs BEIIeCTB W MX TMpEBpalleHHil: IMpoBeJeHHE, HAOIIOACHUE W OIKCaHUe
JEMOHCTPALMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, KaUYE€CTBEHHBIE PEAaKUUMU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE STaHOJa
okcuaoM wmenu(Il)), mMHOrOatroMHBIX CHUPTOB (B3auMojeicTBUe TiulepuHa ¢ TuapokcuaoMm wmeau(Il)), anpaeruaon
(okucieHue aMMuadHBIM pacTBopoM okcuma cepedpa(l) m runpoxcumom menu(ll), B3ammopaeiicTBHEe Kpaxmana C HOIOM),
IIPOBEICHUE TTPAKTHYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérurnlie 3amaun.

Boluncnenus no ypaBHEHUIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOIMYECTBA UCXOJIHOTO BEMIECTBA MM MPOAYKTa
peakIiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB WU MPOYKTOB PEAKITUN ).

A3oTcoaepxKaniue OpraHnyecKue COeUHEHUS.

AMUHOKHCTIOTHI Kak aMm(pOTEepHBIE OpraHudYecKkrue coequHeHus. Ou3ndeckne 1 XUMUIECKUEe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe IHIHA). buonoruyeckoe 3HaueHUEe aMUHOKUCIOT. [lenTuabt.

benku kak mpupogHbIE BHICOKOMOJEKYIsIpHbIE coequHenus. [lepBuuHas, BropudHas U TPETUYHASI CTPYKTypa OEIKOB.
XVWMHUYECKHE CBOWCTBA OCIKOB: THAPOJIN3, ICHATYPAIHS, KAYSCTBEHHBIC PEAKIINK HA OCIIKU.



DKCTEpUMEHTAJILHBIE METOJIBI U3YYCHHSI BEIISCCTB U WX MPEBpAICHUI: HAOIIOJCHUE U OMKMCAaHUE JEMOHCTPAIMOHHBIX
OTIBITOB: JICHATYpAIlUs OCIIKOB IMPU HATPEBaHUH, [IBETHBIC PEAKIIUH OSITKOB.

BbicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TIOHATHSI XHUMHH BBICOKOMOJIEKYISIPHBIX COCIMHCHHI: MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTEIICHBb
MOJIMMEPHU3AlNN, CPEIHSAS MOJCKyispHas Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHUN —
MIOJIMMEPHU3AIINS U TTOJTMKOHICHCAITHS.

DKCIEpUMEHTAIbHBIE METOABl M3YYCHHS BEIISCTB M WX IMPEBPAIICHHUI: O3HAKOMJICHHE ¢ 00pasiamMu MPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4IyKOB.

MexXnpeIMeTHBIE CBS3H.

Peanuzanmss MeXIpEIMETHBIX CBSI3¢d NPH W3YYCHHM OpraHudeckod xumMuu B 10 Kiacce OCYIISCTBISCTCS Uepes
UCIIOJIb30BaHME KaK OOINMUX €CTECTBCHHO-HAYYHBIX MOHSTHH, TaK M IOHSATUH, SBJSIONIUXCS CHCTEMHBIMU JUISI OTIACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAyYHbBIC TIOHSTHS: SBJICHHWE, HAy4YHBIH (akT, THUIIOTe3a, 3aKOH, TEOpHs, aHalu3, CHUHTE3,
KIaccu(UKaIHs, TIEPUOTUIHOCTh, HAOIIOICHNE, U3MEPEHHE, YIKCIIEPUMEHT, MOJICIIMPOBAaHNE.

dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JJICKTPOH, MOJIEKYyJa, SHEPTreTHUYECKHd YPOBEHbB, BEHIECTBO, TEIIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, GU3NUCCKUE BETMUUHBI U €AMHUIIBI KX U3MEPCHHUS.

buonorus: kimerka, opranusm, Ouocdepa, oOMEH BemeCTB B OpraHu3Me, (POTOCHHTE3, OHWOJIOTHYECKH aKTHBHBIE
BelecTBa (0eNKH, YIIIeBObI, XKUPBI, PEPMEHTHI).

['eorpadusi: MuHepabl, TOpHBIE TTOPOIBI, TTOJIE3HBIE UCKOMIAEMbIE, TOTTUBO, PECYPCHI.

TexHomorusi: TUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAJIBLHOTO TUTAHUS, MOIOIIME CPENCTBA, JEKAPCTBEHHBIE U
KOCMETHYECKHE MPEenapaThl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKAS XUMUA



TeopeTnyeckre OCHOBbI XUMUM

XUMHUYECKUN dJeMEHT. AToM. SAApo aroma, W30TOMbI. DJIEKTPOHHAs 000JI0YKa. DHEPreTUUECKUE YPOBHU, TTOJTYPOBHHU.
ATOMHBIE OopOuTay, s-, p-, d- amemenTsl. OCOOEHHOCTH pacnpeieNieHUus JIEKTPOHOB MO OpOUTAISIM B aTOMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOH(PUTYpaIIHs aTOMOB.

ITepuonunueckuit 3akoH u Ilepuonnueckas cucrema xumuueckux »dnemeHtoB JI. WM. MenneneeBa. CBs3b
MIEPUOINYECKOr0 3aKoHa U llepuonnyeckon cucreMbl xumMudeckux 3meMeHToB . . MenaeneeBa ¢ COBpeMEHHOM TEOpHUEU
CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHYECKUX JIEMEHTOB M 00Pa3yeMbIX UMM MPOCTHIX U CIOKHBIX
BEILIECTB M0 rpynnaM 1 nepuojaM. 3JHa4eHUEe MEPUOJANYECKOTO 3aKOHA B Pa3BUTUM HAYKH.

Crpoenue BeniecTBa. XUMHUUYECKasl CBsA3b. BUAbl XUMUYECKON CBs3M (KOBAJICHTHAsI HEMOJSPHAS M TOJSIpHAsi, MOHHAS,
MeTaJuTndecKkas). MexaHu3Mbl 00pa3oBaHUsS KOBAaJGHTHOW XUMHUYECKOW CBs3M (OOMEHHBIH M JTOHOPHO-AKIICNITOPHBIN).
Bonopoanas cBa3b. BaneHTHOCTh. DIEKTpOOTpULIATENBHOCTh. CTeneHb OKUCIEHUS. IOHbBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOIO CTPOCHMS. 3aKOH IIOCTOSHCTBA COCTaBa BEHIECTBA. THIBI
KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUINYECKOMN PEIIETKY.

[TonsiTue 0 qucnepcHbIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOpPbl. MaccoBast 107 BEIIECTBA B PACTBOPE.

Knaccudukanus HeopraHWdecKuX coeauHeHuil. HomeHkiaTypa HEOpPraHMYEeCKHX BeIIecTB. | eHeTHYeckas CBS3b
HEOPraHMYECKUX BEILECTB, MPUHAIICKAIINX K PA3JIMUHBIM KJIacCaM.

Xumunueckast peaknus. Kimaccudukanus XUMUYECKUX PEaKIMid B HEOPraHWYECKOW M OPraHMYecKOW XHMHH. 3aKOH
COXpaHEHHMs MacChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPALLICHUS SHEPTUH NPH XUMHUYECKUX PEAKIIMX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT paznudHbIX (pakTtopoB. OOpaTuMmble peaknuu. XUMUYECKOE PaBHOBECHE.
@aKTOpBHI, BIMAIONIME HA COCTOSIHUE XUMUYeCKOTOo paBHOBecus. [Ipunnun Jle [laTense.

Onektponutnyeckas aucconuanus. CunbHble U cinadble 35eKTpoauThl. Cpena BOAHBIX pacTBOPOB BEIIECTB: KHUCHa,
HEUTpAJIbHAs, IEJIOYHAS.

OKHUCIHUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINU.

OKCIEpUMEHTAIIbHBIE METOJbl W3Y4YEHHsI BEIIECTB M WX MpeBpalleHui: aeMmoHcTpauus Tadmui «llepuoamueckas
cucrema xumuueckux sneMmeHToB J[. M. MenpaeneeBay, n3ydeHHe MOJIENIE KPUCTAUIMYECKUX PEHIETOK, HAOII0JCHUE U
OMHUCaHue JEMOHCTPAIMOHHBIX U Ja0OPaTOPHBIX OMBITOB (pa3fiokKEHUE MEPOKCHIa BOJOPO/Ia B MPUCYTCTBUU KaTaIU3aTOPa,



OTpEeNIeNICHHE Cpebl PAacCTBOPOB BEHIECTB C IOMOIIBI0 YHUBEPCAIBHOTO HHAMKATOPA, PEAKIMA HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUECKON paboThl «BiusHue pa3audHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIUn».

Pacuérnbie 3anaun.

Pacy€rel 10 ypaBHEHUAM XUMHUYECKUX PEAKLIUM, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUYETHI, PACUYETHI C UCIOJIB30BAaHUEM
MOHATHS «MAcCOBas J10JIs BEUIECTBAY.

Heopranuuyeckast xumus

Hemerannel. [lonoxenue HemetawioB B Ilepuonnueckoid cucreme xumudeckux snemeHToB J[. M. MenaeneeBa u
OCOOCHHOCTU CTpoeHHUs atoMoB. du3nyeckue CBOWCTBAa HEMETAUIOB. AJUIOTPONHS HEMETALIOB (Ha MpUMEpPE KUCIOPOJa,
cepsl, pocdopa u yriepoaa).

XUMHUYECKUE CBOMCTBA BaXKHEHUIIMX HEMETA/UIOB (TaJoreHOB, cephl, a3oTa, ¢docdopa, yriepojga U KPEeMHHS) U HX
coeIMHEHU (OKCUIOB, KUCIIOPOACOICPIKAITUX KUCTIOT, BOJOPOJIHBIX COSUHEHUN ).

[IpuMeHeHne BaKHEUIINX HEMETAINIOB U UX COESITUHEHHIA.

Meramnel. Ilonoxenue wmeraioB B Ilepuognueckoin cucreme xumuuyeckux isiaemeHtoB JI. M. Menneneesa.
OcoOEHHOCTH CTPOEHUSI AJIEKTPOHHBIX 000JI04eK aToMOB MeTamioB. O6mue Qusnyeckue cBoicTBa MeTauioB. CriaBbl
METaJUIOB. DIEKTPOXUMUYECKUN psii HAPSKEHUN METAILIOB.

XUMHUYECKHE CBOMCTBA BaXHECUIIMX METAJJIOB (HATPUM, KM, KaJlbl[Ui, MarHuii, aJIIOMUHUMN, IIUHK, XpPOM, XKeJe30,
MeJlb) U X COCTMHEHMUIA.

O6mue crocoObl mosyueHus MeTauioB. [I[puMeHeHrne MeTasuioB B OBITY U TEXHHKE.

DKCNEpUMEHTAIIbHBIE METObl M3YUEHHUS BEIIECTB M MX MPEBPALICHUI: U3yUeHUE KOJUIEKIUU «MeTaibl U CIIaBbD»,
0o0pa3lioB HEMETAJUIOB, pEIICHHWE OSKCIEPUMEHTAIBHBIX 3a7ad, HaAONIOJeHHEe | ONHCAHHWE JIEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE TUAPOKCH/IA ATFOMUHUS C PACTBOPAMHU KHCIIOT U IIeJI0Uei, KaueCTBEHHBIE PEAKIIUU
Ha KaTUOHBI METAIIJIOB).

Pacuérnbie 3anaum.

Pacu€Ter maccer BemiecTBa win 00bEMaA Tra30B MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO U3
YYAaCTBYIOIIUX B PEAKIMU BEIIECTB, pacU€Thl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMHU, €CIH OJHO U3
BEIIECTB UMEET MPUMECH.



XuMHs 4 JKU3Hb

Ponp xumum B OOeCleUEeHUU HKOJOTUYECKOM, SHEPreTHYECKOW M MUILEeBOM 0e30MacHOCTH, Pa3BUTUU MEIUIIUHBI.
[ToHsTHE O HAYUHBIX METOIAX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUN.

[IpencraBnenust 00 OONIUX HAYYHBIX MPUHITUIIAX TPOMBIIIIICHHOTO MOJTYyUYeHHs BAXKHEUIIINX BEIIECTB.

YenmoBek B MHUpE BELIECTB M MATEPUAJIOB: BAXKHEUIIME CTPOUTEIBHBIE MAaTEpPUANIbl, KOHCTPYKIIMOHHBIE MATEPHUAJIBI,
KpackH, CTEKJI0, KepaMHKa, MaTepUabl IJIs dJIEKTPOHUKH, HAaHOMAaTepHUaslbl, OPraHMYECKUE U MUHEPaJIbHbIE YI00OPEHUS.

XuMHusi U 370pOBbE€ UYEJIOBEKA: TMpaBWjia HCIOJIL30BAHUS JIEKAPCTBEHHBIX IIpenapaToB, IpaBuiia 0€30MacHOTO
UCITIOJIb30BAaHUS TIPENapaToB OBITOBOM XUMHH B ITOBCETHEBHOM KU3HH.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexnpeaMETHBIX CBA3EH MPU M3yYCHUH 001 M HeopraHuyecko xumuu B 11 Kiacce ocyiiecTBisieTcs
4yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHSTUM, SBISIONIMXCS CHUCTEMHBIMHU IS
OTHEIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO61mue ecTeCTBEHHO-HAaY4YHbIC MOHATHS: Hay4HbIH (hakT, TUMIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CUHTE3, KiIacCUpUKAIs,
NEPUOIMYHOCTD, HAOJIOICHHE, DKCIIEPUMEHT, MOJICIMPOBAaHNE, U3MEPEHNUE, SIBICHHE.

dusznka: MaTepus, SHEPTUsA, Macca, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, WOH, MU30TOIl, PAAUOAKTUBHOCThH, MOJIEKYJIA,
SHEPIeTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE BelIecTBa, (PU3NUECKUE BEIIMUUHBI M €TUHUIIBI HX
U3MEPEHUSI, CKOPOCTb.

buonorus: kimerka, opraHusM, SKOocHcTeMa, Omocdepa, MaKpo- U MHKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHu3Me.

['eorpadms: MuHepasbl, TOPHBIC IOPOJIBI, TTOJIE3HBIEC UCKOITAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorusi:  XMMHYECKass  MPOMBIINUIEHHOCTb, METAJUIyprus, IPOU3BOJICTBO  CTPOUTEIBHBIX  MATEPHAJIOB,
CEIBCKOXO03IMCTBEHHOE MPOU3BOACTBO, MHUIIEBAs MPOMBIIIJICHHOCTD, (papMalleBTHIECKass MPOMBIIIICHHOCTD, ITPOU3BOJICTBO
KOCMETHUYECKUX IIPENaparoB, MNPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€PUANIOB, DJIEKTPOHHAA  MPOMBIIUIEHHOCTD,
HaAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMEI 110 XUMHWN HA BA30OBOM YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMUCA MPOTPaMM CpPEJAHETo O0O0IIero
oOpa3oBaHus (JIMYHOCTHBIM, METANpPEeAMETHBIM © TpeAMeTHbIM). HayuHo-MeToauueckoil OCHOBOM it pa3paboTKu
TUIAHUPYEMBIX PE3YITATOB OCBOCHHUSI IIPOrPaMM CPETHETO O0IIero 00pa3oBaHUs SBISETCS CUCTEMHO-IESTEIbHOCTHBIN TTOAXOI.

B coOTBETCTBUU C CHUCTEMHO-IEATEIBHOCTHBIM TMOJAXOAOM B CTPYKTYpPE JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpEeaMeTa
«XuMUs» Ha YPOBHE CPEAHET0 OOIIEro 00pa30BaHUs BBIICICHBI CIASAYIOIIUE COCTABIISIOIIHE:

OCO3HAHHE O0YYAIOITUMHUCS POCCUICKON IpaKJaHCKOW MICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEIEIICHUIO;

HAJIMYUEe MOTHBAIIMU K 00YUYEHUIO;

IIEJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHHUX YOEXKICHHM JMYHOCTH HAa OCHOBE KIIOUEBBIX IEHHOCTEH W HMCTOPUYECKHUX
TpaauIuii 6a30BOM HAYKU XUMUU;

TOTOBHOCTh W CIIOCOOHOCTh OOYyYaroOIIUXCS PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMU, IPUCYIIIUMU I[EIOCTHON CUCTEME XUMUUYECKOTO 00pa30BaHMUS;

HAJIMYWE TTPABOCO3HAHUS IKOJIOTHYECKOM KYIbTYPhl U CHOCOOHOCTU CTABUTD 1I€TTU U CTPOUTH )KHU3HEHHBIE TUIaHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS TMpeAMeTa «XUMHUS» JOCTUTAIOTCS B €IMHCTBE Y4YEOHONW U BOCHUTATEIHHOU
NEATENBHOCTA B COOTBETCTBUM C TYMAHUCTUYECKUMU, COUUOKYIJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMH LICHHOCTSIMU U HJI€AJIAMU
POCCHIICKOTO TPa)KJAHCKOT'O OOIECTBA, MPUHATHIMU B OOIIECTBE HOpPMaMH W TpaBWJIAMH IOBEIEHUS, CIIOCOOCTBYIOIIMMHU
MpolieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0YUAFOIIHXCA.

JIM4HOCTHBIE PE3yNbTAThl OCBOCHUS TpPEeIMeTa «XHUMHS» OTPaXaloT CHOPMHUPOBAHHOCTh OMBITA MO3HABATEIBHON W
MPAKTUYECKOMN JESITEIIEHOCTH O0YJAIOIINXCSI TI0 pealn3aliy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YUCJIEC B YACTH:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS O0YyYarOUMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00513aHHOCTEH, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;



MIPEJCTABICHUS O COIMAIbLHBIX HOPMAaX U MPaBUIaX MEKJIUYHOCTHBIX OTHOIIEHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JESATEIBHOCTH TMPU CO3JAaHUU YYEOHBIX TPOEKTOB, PEHICHWU Y4YEOHBIX U
MMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apTyMEHTHI IPYTUX MPU aHAIU3€ Pa3IUYHbIX BUIOB
y4eOHOM JIeITeIbHOCTH;

2) NIaTPUOTHYECKOr0 BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIICHUSI K UICTOPUUECKOMY M HAYYHOMY HACIIEIUI0 OTEUECTBEHHON XUMUMU;

YBaXXEHUSI K TIPOIIECCY TBOpPYECTBA B OOJACTU TEOPUM U MPAKTUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO
JOCTM)KCHUS HAYKH €CTh Pe3yJbTaT JJIUTEIbHBIX HAOJIOACHUN, KPOIMOTIUBBIX IKCIEPUMEHTAIBHBIX IMOWCKOB, MOCTOSHHOTO
Tpy/Jla YIEHBIX U MPAKTHUKOB;

WHTEpECa U MO3HABaTEJIbHBIX MOTHUBOB B IMOJIYYEHUHM M TIOCJICAYIOIIEM aHaln3e MHPOpMAIMK O TIEPEAOBBIX JOCTHKEHUSIX
COBPEMEHHON OTE€YECTBEHHOW XUMHH;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, ITUYECKOTO IOBEACHUS;

CIIOCOOHOCTH OILICHMBATh CHUTYAallMH, CBA3aHHBIE C XHUMHYECKUMHU SBICHUSIMH, W TMPUHUMATH OCO3HAHHBIC pELICHUS,
OPUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEAEHUE W MOCTYNKH CBOMX TOBAapUUIIEH C MO3ULUN HPABCTBEHHBIX W MPABOBBIX HOPM U
OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUS IEHHOCTEW 3M0pOBOTO M 0e€30MacHOro oOpas3a >KU3HH, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K
cOOCTBEHHOMY (PM3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

coOmroieHus paBuiI 0€30MacHOr0 0OpaIeHus ¢ BENIECTBAMU B OBITY, TOBCETHEBHOM JKU3HU U B TPYIOBOM JCATEIHHOCTH;

MOHUMAaHUS [IEHHOCTH TPABWJI WHAWBUAYATHLHOTO M KOJUIGKTUBHOTO O€30MacHOTO MOBEACHUS B CUTYAIUSIX, YTPOKAIOIUX
310POBBIO U )KU3HU JIFOJIEH;

OCO3HAHUS MOCIEICTBUI U HEMPUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHS alKOT0JIsl, HAPKOTUKOB, KYPEHUs);

5) TpyA0BOr0 BOCIIMTAHMS



KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B YUEOHO-UCCIIEA0BATEIBCKON IESITEILHOCTH, OOIIECTBEHHO MOJIE3HOM, TBROPUECKOHN U
JIPYTrUX BUAAX ACATECIbHOCTH;

YCTAaHOBKHM Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUUECKUX 3a/1au COLMATIbHOM HAIMPaBJICHHOCTH (B paMKaxX CBOEro Kjacca,
IITKOJIBI);

UHTEpEeCa K MPaKTUUECKOMY U3YUYEHUIO MPOodeccuil pa3iIuyHOro pojia, B TOM YHCJE Ha OCHOBE MPUMEHEHHS MPEIMETHBIX
3HAaHUU 10 XUMUH;

YBAKEHUS K TPYAY, JIOASM TPYJa U pe3yJibTaTaM TPYI0BOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHAMBUIYAJIbHON TpaeKTOpuHM 0Opa3oBaHMs, Oyayiield mpodeccuu U peanusaiuu
COOCTBEHHBIX XKU3HEHHBIX IUIAHOB C y4ETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, MHTEPECOB U MOTpeOHOCTEH
00I11eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCITUTAHMS:

HKOJIOTHYECKH 1EI€CO00pa3HOr0 OTHOIICHUSI K TPUPO/IE, KaK MCTOUYHUKY CYIIECTBOBAHUS KU3HHU HA 3eMIIE;

NOHMMAaHMS TJI00aTbHOrO XapaKTepa 3KOJIOTMYEeCKHX MpoO0JieM, BIUSHUS HIKOHOMHYECKHX IIPOILECCOB HAa COCTOSHHE
IIPUPOTHON U COLIMAIIBHOM CPEbI;

OCO3HAHMSI HEOOXOJMMOCTH HCIIOJIB30BAaHUS  JIOCTIDKEHMM XMMHHM JJii  pEHIeHUS BOMPOCOB  PAllMOHAIBHOTO
IPUPOIONOJIB30BAHUS;

AKTUBHOI'O HENPHUATHS JEUCTBUW, NPUHOCAIIMX BpPEJ OKPYXKAKOMIEH NPUPOJHOM CpeAe, YMEHHS MNPOTHO3UPOBATH
HEOJIaronpUATHBIE YKOJIOTHYECKHE MOCIEACTBUS MPEANPUHUMAECMBIX IEUCTBUN U MTPEI0TBpAIIaTh UX;

HAJIMYMSL PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, DKOJOTMYECKON KYJIBTYpPbI, ONBITA JCATEIBHOCTA 3KOJOTHYECKOU
HAMpPaBJICHHOCTH, YMEHHUS pPYKOBOJACTBOBATHCS MMM B IIO3HABATEIbHOM, KOMMYHUKATMBHOM M COLHAIBHOM IPAKTHUKE,
CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTHBOCTOSATH UCOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOU
MPaKTHKY,



MOHUMAaHUS CleUU(PUKN XUMUU KaK HayKH, OCO3HAHMs €€ pojau B (POPMUPOBAHUM PALIMOHAIBLHOTO HAYYHOI'O MBILUICHMUS,
CO3JaHUM LIEJIOCTHOTO MPEJICTABIEHUs 00 OKpYXKalolUeM MUpE KaK O €IMHCTBE NPUPOJABI U YEJIOBEKa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U pelieHruH NpoobiieM COXpaHEHUs MPUPOJIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COO0M 3HAUMMOCTH XMMUU JJI1 COBPEMEHHOM LIMBUWIIM3ALMU: B €€ TYMaHUCTUYECKOW HAPaBICHHOCTU U
BaXXHOW pOJIM B CO3JJaHUU HOBOW 0a3zbl MaTepUAIbHOW KYJIbTYPhI, PEIICHUH TI00AIbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS
YeJIOBEYECTBA — ChIPbEBOM, IHEPTreTUUECKOM, MUILIEBONM U IKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIMIIMHBI, 00eCTeueHun
YCIOBUH YCHEIIHOTO TPY/Ia U AKOJIOTMYECKU KOM(OPTHOM KM3HU KaXKIO0T0 4jieHa 00IecTBa;

€CTECTBEHHO-HAyYHOM I'PaMOTHOCTH: ITOHUMAaHHMS CYLIHOCTH METOJOB IO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH MCMOJIb30BaTh MOJy4aeMble 3HAHUA JJIs aHAJIU3a U OOBSICHEHUS SBJICHUM OKPYXAIOIIEro MUPa U MPOUCXOSIINX B
HEM M3MEHEHHH, YyMEHHUs JejaTh 0OOOCHOBAHHBIC 3aKIIOYEHUSI HA OCHOBE HAYUYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IIEJbIO
IIOJIy4YEHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XUMHMUYECKHE 3HAHUS JJs peuieHHs] NMpoOJjeM B peabHBIX >KU3HEHHBIX
CUTYyalusX;

UHTEpeCa K IIO3HAHUIO U UCCIIEN0BATEIBCKON NS TEIIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HENpPEpPhIBHOMY OOpPa30BaHMIO M CaMOOOpa30BAaHUIO, K AKTUBHOMY IIOJYUYEHHUIO HOBBIX
3HAaHUM N0 XMMHMU B COOTBETCTBUU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0OCOOEHHOCTSM TPy/a B Pa3audHbIX cepax mpodhecCHOHATHPHOMN eI TEIHbHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ydbTaThl OCBOEHUS ydeOHOro mpenMera «XWMHS» Ha YpPOBHE CpEAHETo oO0Iero oOpa3oBaHUs
BKJIFOYAIOT:

3HauYMMBbIE UIsI (DOPMHUPOBAHUS MHUPOBO33PEHHS OOYYAIONINXCS MEXIUCIHUIUIMHAPHBIE (MEXIpPEeIMETHbIE) O0IIeHay YHbIC
MOHSATHUS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U celU(PUKY METOJOB MMO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX
HayKax (MaTepusi, BEIIECTBO, DHEPTHs, SIBICHHE, MPOIECC, CUCTeMa, HAy4HbIH (PaKT, TMPHUHIIMI, THUNOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, HCCIIEe0OBaHNE, HAOIIOIeHNEe, U3MEPEHNE, DKCIIEPUMEHT U JPYTHE);



YHUBEpCAJIbHbIE Yy4YeOHble JeMCcTBUS  (IIO3HABATENIbHbIE, KOMMYHHMKATUBHBIE, pEryJIsSTUBHbIE), 00ECIEeUnBaIOIINE
(dopMupoBanue ¢yHKIMOHATBHOM IPAMOTHOCTH U COLIMAJIBHOM KOMIETEHIIMU 00YyJarounuXcs;

CIIOCOOHOCTh  OOYYaIOIIMXCA MCMOJIb30BaTh OCBOEHHBIE MEXAMCLUMIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpPCAJIbHbIE yUeOHbIE EUCTBUS B IO3HABATEIHHON U COL[MAIIBHON MTPAKTHUKE.

MeranpenMeTHble  pe3yJabTaThl  OTPa)KalOT  OBJIAJCHHE  YHUBEPCAJTbHBIMHM  Y4YEOHBIMU  IO3HABATEIbHBIMH,
KOMMYHHKATUBHBIMU U PETYJISTUBHBIMU JICHCTBUSAMM.

OBiaeHne yHMBEPCAJIbHBIMH Y4¢OHBIMH NMO3HABATEIbHBIMH ACHCTBUSIMH:

1) 6a30Bble JJOrHYeCKHe eHCTBHS:

CaMOCTOSTEIILHO (POPMYIMPOBATH U aKTyaIH3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENEIATh UEIN EATEIBHOCTH, 3a/1aBasi NapaMeTPbl U KPUTEPHUH UX JOCTUKEHUS, COOTHOCUTh PE3YJIbTAThI AEATEIbHOCTU
C IOCTaBJIEHHBIMU LETSIMH;

UCIIOJIB30BATh IPU OCBOCHUU 3HAHUM NPUEMBI JJOTMYECKOTO MBILIJICHUS — BBIACIATh XapaKTEPHbIC NPU3HAKU IOHATUUA U
yCTaHaBIMBATh UX B3aUMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOIINE OHATHS JUIsl OObSICHEHUS OTIENIbHBIX (DAaKTOB U SIBICHUN;

BBIOMPATh OCHOBAHUS U KPUTEPUH JJIs KIacCU(PUKAIIMK BELLIECTB M XUMUYECKUX PEAKIIHL;

YCTaHABIMBATh IPUYMHHO-CIICACTBEHHBIE CBSI3U MEXKIY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTBH JIOTUYECKHE pacCyXACHHsS (MHAYKTHBHBIE, JEIyKTUBHBIC, II0 AHAJOIMH), BBIABIATH 3aKOHOMEPHOCTH U
IPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH BBIBOJIBI U 3aKJIIOUCHUS;

IOPUMEHATh B MpOLIECCE IO3HAHUA, HCIONb3yeMble B XMMHUU CHUMBOJUYECKHE (3HAKOBbIE) MOJIEIM, MPEoOpa3OBbIBAThH
MOJI€TIbHBIE MIPEJICTABICHNUS — XUMUUECKUN 3HAK (CUMBOJI) 3JIEMEHTa, XUMUYECKast opMyJia, ypaBHEHHUE XUMHUECKON PEAKIH —
[P PELICHUU Y4YEOHBIX ITO3HABATENIBHBIX M NPAKTUYECKUX 3a7ad, NPUMEHSATH HAa3BaHHBIE MOJEJBHBIE MPEICTABICHUS IS
BBISIBIICHUS XapAKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XUMHUYECKUX PEAKIIUMN.

2) 0a3oBbIe HCCIeA0BaTeIbCKUE TeHCTBUSI:

BJIaJIETh OCHOBAMM METOA0B HAyYHOI'0 MIO3HAHMS BELIECTB U XUMHUYECKNX PEAKIINM;

(GopMynupoBaTh LENU M 3aJaydl HUCCIENOBAaHUS, HCIOJIB30BAaTh MOCTABICHHBIE M CAMOCTOSTENBHO CPOPMYIUPOBAHHBIC
BOIIPOCHl B KAyeCTBE HWHCTPYMEHTA IIO3HAHUS M OCHOBBI Uil (POPMUPOBAHMS THUIOTE3Bl IO IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUN;



BJI/IETh HaBBIKAMHU CAMOCTOSATEIBHOTO IJIAHHUPOBAHHS M MPOBEICHUS YUYEHHYECKHX SKCIIEPHUMEHTOB, COBEPIICHCTBOBATH
yMEHHs HaOJII0aTh 3a XOJOM IIPOIIECcCa, CAMOCTOSITENIBHO MPOTHO3UPOBATH €ro pPe3yjbTaT, (GOpMYIHpPOBaTH 000OLIEHUS U
BBIBOJIbI OTHOCUTENIBHO IOCTOBEPHOCTH PE3yIbTATOB UCCIIEIOBAaHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJIETAHHON padoTe;

nprOOpeTaTh OMBIT YICHUUECKON HMCCIIeTOBATENbCKON U IPOSKTHOM JESATENbHOCTH, MPOSIBIATH CIOCOOHOCTh U TOTOBHOCTH
K CAMOCTOSITEIFHOMY TTOMCKY METOJIOB PEIICHHS MPAKTHUECKHUX 3a]1a4, MPUMEHEHHIO Pa3TUIHBIX METO/IOB TIO3HAHHS.

3) paboTa ¢ uHpopMmanmeii:

OPUEHTHPOBATHCS B PA3TUYHBIX UCTOYHHKAX MHQOpPMAINK (HAYYHO-MOMYJSIpHAS JTUTEPATypa XUMUYECKOTO COJICpIKAHMUS,
CIpaBOYHBIE TOCOOWs, pecypchl VHTepHeTa), aHaMM3UpOBaTh WH(GOPMALMIO PA3IUYHBIX BHUAOB W (QOPM MpEACTaBICHHUS,
KPUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEYHBOCTH;

GopMynupoBaTH 3amMpochl W MPUMEHATH Pa3jIMYHBIE METONbI NMPHU TIOMCKEe W O0TOOpe WH(pOpPMAIH, HEOOXOTUMOM IS
BBITTOJTHEHUS yIE€OHBIX 3a/1a4 ONPEIeIEHHOTO THIIA,

IPUOOPETATH OMBIT UCTIOIB30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BHIOUPATH ONTUMANIBHYIO (OpMY NpeAcTaBiIeHUsT HHPOpMalUK (CXeMbl, TpaduKu, 1UarpaMMbl, TaOJIUIIbI,
PUCYHKH U IpyTHE);

UCIIOJIb30BaTh HAYUYHBIN SI3bIK B KAYECTBE CPENICTBA MPHU paboTe ¢ XMMUYECKON MHPOpMAIUEil: TPUMEHSITh MEKIPEIMETHBIC
(pu3mueckre u MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBI, (DOPMYJIBI, a00peBUATYPhl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0OpPa30BbIBATh 3HAKOBO-CUMBOIIMYECKUE CPEJICTBA HATJISITHOCTH.

OgiajeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JIEHCTBUSIMH:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJaeMoil TeMbl B XOJA€ JAMalIora W/WIW JUCKYCCHH, BbICKa3bIBaTh WJEH,
(GopMyIupOBaTH CBOM MPEATIOKEHUS OTHOCUTEIBHO BBITIOIHEHU MPEAJIOKEHHOH 3a1a4u;

BBICTYIATh C MPE3CHTAIMEN pe3yIbTaTOB O3HABATENbHOMN 1€ATEIbHOCTH, MOIYYEHHBIX CAMOCTOSITENIBHO I COBMECTHO CO
CBEPCTHUKAMHU TPHU BBIMOJIHEHUH XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON paboThl O MCCIETOBAHUIO CBOMCTB M3Yy4aeMbIX
BEIIECTB, peaju3aluyl y4eOHOro mpoekTa M (HOpMyJIHpOBATh BBIBOJABI MO pPe3yjbTaTaM MPOBEAEHHBIX HCCIIECJOBAHMNA MyTEM
COTJIACOBaHUS MO3UIIUN B X0/1€ OOCYKACHHUSI 1 0OMEHa MHEHUSIMHU.

OsgilaieHHe YHUBEPCAJIBLHBIMHU PeryJIATUBHBIMH AeHCTBUSIMM:



CaMOCTOSITENIbHO IUIAHUPOBATh U OCYILECTBIIATh CBOIO IO3HABATENIBHYIO NEATEIbHOCTb, ONpEneNss €€ LeNu U 3a1aud,
KOHTPOJUPOBATh U [0 ME€PE HEOOXOAUMOCTU KOPPEKTUPOBATH MpeIaraéMblil aJrOpUTM ACHCTBUI MPHU BBIMOJHEHUH YYEOHBIX U
MCCJIEeI0BATENbCKUX 3a/a4, BbIOMpaTh Haubosnee 3((EeKTUBHBIN cOCO0 MX peleHus ¢ y4€TOM IMONY4YEHUsT HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIHUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH J1€ATENBHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

NPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XUMHs» OTPaXKaroT:

c(hOpMHPOBAHHOCTH MPEJICTABICHUNA O XUMUUYECKON COCTABIISIIOIICH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, POJIM XUMUHU B
MO3HAHUU SIBJICHUN NPUPOAbI, B (HOPMHUPOBAHWUU MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOJUMOM ISl pEIIeHUs TMPAKTUYECKUX 3a7ad M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
IPUPOIHOM Cpeae;

BJIAJICHUE CUCTEMOM XMMHYECKHUX 3HAHUM, KOTOPasi BKIIOYAET: OCHOBOIIOJIATralOIINE MOHATUS (XMMUYECKUI 3JIEMEHT, aTOM,
AJIEKTPOHHAsA 000JI0YKA aToMa, MOJIEKYJia, BaJ€HTHOCTb, SJEKTPOOTPHUIIATEIBHOCTh, XUMUYECKasl CBsI3b, CTPYKTYpHasi (hopmyra
(pa3BépHyTass M cokpami€HHasi), MOJIb, MOJIIpHAs Macca, MOJSIPHBIA OOBEM, YIIIEPOJIHBIN CKeleT, (PyHKIMOHAIbHAS TPYIIIa,
paguKall, U30MEpPUs, U30MEPBI, TOMOJOTUYECKUI Psii, TOMOJIOTH, YII€BOJOPObI, KUCIOPOI U a30TCOAEPKAIIUE COCAUHEHUS,
MOHOMEp, MOJHMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSIPHbIE COEAUHEHUs); TEOPUU M 3aKOHBI (TEOpHsS] CTPOCHHS
oprannyeckux Bemects A. M. BytinepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUU;
MHUPOBO33PEHUYECKHE 3HAHUA, JEKallMe B OCHOBE IMOHUMAaHUS NPUYMHHOCTH M CHCTEMHOCTHM XHMHYECKHX SIBJIICHUM,
(dakTONOTHYEeCKHE CBEIEHUS O CBOMCTBAX, COCTaBe, MONYYCHHH W OE30MacCHOM HCIIOJIb30BAHUU BAXKHEUIITUX OPTaHUYECKHX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHUH BBISBISTH XapaKTepPHBIC MPU3HAKU TMOHATHN, YCTAHABIMBATH MX B3aMMOCBSI3b, UCIOJIB30BAThH
COOTBETCTBYIOIIIME MOHSITHUS MPU OMUCAHUM COCTaBa, CTPOCHUS U MPEBPALICHUN OPTraHUYECKUX COEIUHEHUI;



c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XMMHYECKYIO CUMBOJUKY JJII COCTABJICHUS MOJICKYJSPHBIX U CTPYKTYPHBIX
(pa3BépHYTOM, COKpamEéHHON) (POpMyT OPraHMYECKUX BEIIECTB U YPAaBHECHUN XMMHYECKUX PEAKIUA, U3rOTaBIUBATH MOJEIH
MOJIEKYJI OPraHUYECKUX BELIECTB ISl WIUTFOCTPALIMUA UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS,

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIWBATh MPUHAIJIC)KHOCTh W3YUYEHHBIX OPraHUYECKHX BEIIECTB IO HMX COCTaBY H
CTPOEHUIO K ONpeNeIEHHOMY KIacCy/TpyIne coequHeHUuN (yriaeBOAOPObl, KUCIOPOA M a30TCOJep)Kalllhue COEIUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCJMHEHUs), 1aBaTh UM Ha3BaHUs 1o cuctematuuyeckoir HomeHkiarype (IUPAC), a Takxe npuBOAUTH
TPUBUAJIbHBIC HA3BAHUS OTJEIBHBIX OPraHUYECKUX BEIIECTB (ITWIICH, MPOMUIICH, alle TUJICH, dTUJICHTJIMKOJIb, TJIUIEpUH, (HEHO,
dbopManpaerus, aneTanbIeru, MypaBbuHas KUCIIOTa, YKCYCHasi KACIOTa, OJICMHOBAs KUCJIOTa, CTEAPUHOBAsT KUCIIOTA, IIIIOK03a,
bpyKTO3a, Kpaxmal, [eJTi0a03a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI OTIPEICIISATh BUbI XUMUUECKOMN CBS3U B OPTraHUUYECKUX COCTMHEHUSX (OIMHAPHBIC U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TNMPUMEHSITH TOJIOKEHUSI TEOPUU CTPOCHMS opraHumyeckux BemecTB A. M. bytinepoBa ms
00BSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (DU3UUYECKME M XUMHUYECKHE CBOMCTBA THUIMYHBIX
Ipe/ICTaBUTENEH pa3IMYHBIX KJIACCOB OPTraHMYECKUMX BeIIeCTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTWwieH, OyraaueH-1,3,
MeTwiOyTaauen-1,3, 6eH30y, METaHOJ, 3TaHOJ, ATUJICHIIUKOJIb, TJIMIEPUH, (EHOJI, aleTalbJeruja, MypaBbHUHAs M yKCycHas
KHUCJIOTBI, TJIFOKO3a, Kpaxmaj, LEeJUII0J03a, AMUHOYKCYCHasi KHUCJIOTa), WLIIOCTPUPOBATH I'€HETUYECKYIO CBSI3b MEXKIY HUMU
YPAaBHEHHSIMU COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIMHA C UCTIOIb30BAHUEM CTPYKTYPHBIX (popmyi;

c(hOpMHUPOBAHHOCTh YMEHUSI XapaKTEepPU30BaTh HCTOYHUKH YTIEBOJOPOJHOTO ChIphsi (HEe(Th, MPUPONHBIN ra3, Yrojb),
CIIOCOOBI UX TIEPEePa0OTKHU M MPAKTHIECKOE MPUMEHEHUE MPOIYKTOB MEPepadOTKY;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOIUTH BBIYUCICHHUS TI0 XUMHYECKHUM YypaBHEHHSM (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJTHOTO BEIECTBA WJIM MPOAYKTA PEAKIIMH MO M3BECTHBIM Macce, 00BEMY, KOJIUYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WIH
MIPOIYKTOB PEAKIIUN );

c(hOpMHUPOBAHHOCTh YMEHUH BIAJETh CUCTEMON 3HAHWK 00 OCHOBHBIX METOJAX HAYYHOTO IMO3HAHHS, WCIOJIb3yeMBIX B
XUMUU TpU H3YYCHUU BEIIECTB U XUMUYECKUX SBICHUU (HAOMIOIEHHE, HU3MEPEHHUE, HKCIEPUMEHT, MOJCIUPOBAHHUE),
HCIMOJIB30BATh CUCTEMHBIE XUMUYECKNE 3HAHUS I MPUHATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUAX, CBSI3AHHBIX C
BELIECTBAMU U UX IIPUMEHEHUEM;



c(hOpMHPOBAHHOCTh YMEHUH COOJIOIATh MPaBHJIa MOJIH30BAHUS XUMUYECKOM MOCYION 1 Ja00OpaTOPHBIM 000pYAOBaHUEM, a
TakKe MpaBHUiia OOpaIEeHUs C BEIICCTBAMU B COOTBETCTBHHM C WHCTPYKIHSMH IO BBIITOJIHCHHIO Ja0OPaTOPHBIX XUMHUYECKHX
OTIBITOB;

c(hOpMHPOBAHHOCTh YMECHHH IIAHUPOBATH U BBIMIOJIHATH XUMUYCCKUN AKCIICPUMEHT (IIPEBPAIICHHS] OPTAHUYECKUX BEIIECTB
NpY HarpeBaHWH, TMOJYyYEHUE dTHJICHA U U3YYCHHUE €T0 CBOWCTB, KAUYCCTBCHHBIC PEAKIIMM OPTaHWYCCKUX BEIICCTB, JICHATYPAIIHS
OCJIKOB MU HAarpeBaHWH, I[BETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUH C NMpaBUJIAMU TEXHHKH 0€30MACHOCTH NPH OO paIeHUU C
BEIICCTBAMU M JIA0OPATOPHBIM OOOPYAOBAaHHEM, MPEACTABIATH PE3YyIbTaThl XHUMHYECKOTO AKCIIEpUMEHTa B (OpPME 3aIHCH
YPaBHCHHI COOTBETCTBYIOIIUX PEaKIMi 1 POPMYIHPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMCHHH KPUTHYCCKH aHAJU3UPOBATh XHMHYCCKYI0 HH(POpMAILHIO, TMOJIyd4aeMyl H3 pPa3HBIX
HUCTOYHUKOB (CpeacTBa MaccoBoi nHpopmartuu, THTEpHET U IpYyTruX);

cOPMUPOBAHHOCTh YMEHHH COOJIIO/IATh MpaBHJIa SKOJOTHYECKH IIEJIeCO00Pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOM
JESTEIBHOCTU B 1LIEJISIX COXPAHEHUsI CBOETO 3J0POBBS U OKPY’KaIOIIEH MPUPOJAHON Cpeibl, 0OCO3HABATH OMACHOCTh BO3ACHCTBUSA
Ha JKMBBIE OPraHU3MBbI ONPEICIEHHBIX OPTaHUYECKHUX BeIllecTB, MOHMMas cMbica mokaszatens I[1JIK, moscHsITh Ha mpumepax
CIIOCOOBI YMEHBIIECHUS U TIPEIOTBPAILICHHS MX BPEIHOTO BO3ACHCTBHUS HA OPTraHU3M UYE€IOBEKa;

TSt OOYYaIOIIUXCA C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbsI: YMEHUE MPUMEHSATHh 3HAHUA 00 OCHOBHBIX JTOCTYITHBIX
METOJ1aX MO3HAHUS BEUIECTB U XUMHUECKHUX SIBICHHUIA;

JUIS. CIIETIBIX M CIA0OBUAAIIUMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh PEbe(HO-TOYCUHYIO CHUCTeMYy oOo3HaueHHi JI.
Bpaiins nis 3anvucu XuMU4ecKux GopMyll.

11 KIJACC

[IpeameTHbIe pe3ynbTaThl OCBOCHUS Kypca «O011as 1 HeoOpraHmeckass XUMHs» OTPaXkaroT:

c(hOpPMHUPOBAHHOCTH MPECTABICHUI: O XUMHUYECKOW COCTABIISIIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIU XUMHUHU B
MO3HAHWUW SIBIICHUW TPHUPOABI, B (HOPMHUPOBAHUHM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATHLHOW TPaMOTHOCTH,
HEOOXOMUMON ISl PEIICHUS TPAKTHYECKUX 3a7a4 M JKOJOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO U
MPUPOJTHOM Cpeie;



BJIaJICHUE CUCTEMON XUMHYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOTIOJIATAIOIINE MTOHATUS (XMMUYECKUI SJIEMEHT, aToM,
W30TOM, S-, P-, d- DIEKTpOHHbIE OpOWTaIM aTOMOB, HOH, MOJIEKYyJa, MOJib, MOJSPHBIH OOBEM, BAJICHTHOCTD,
ANEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHUCIICHUS, XMMHUYECKasl CBs3b (KOBaJICHTHasi, MOHHAs, MeTaJUIM4ecKasi, BOJOpPOIHAs),
KpPUCTAJUIMYECKasi pEIIETKA, TUMbl XWMHUYECKUX PEAKIUW, pPacTBOpP, DJICKTPOJUTHI, HEIJIEKTPOIUTHI, SICKTPOJIUTHUYECKAS
JUCCOIMAIINSI, OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOW pPEaKIMH, XUMHUUECKOE PABHOBECHUE); TEOPUU M 3aKOHBI
(Teopus DJIEKTPOJUTHUECKON aucconuanuu, nepuoandeckuit 3axkod JI. M. MenpgeneeBa, 3aKOH COXpaHEHMs] MacChl BEIIECTB,
3aKOH COXpaHEHUsI U TPEBpAIEHUS] DHEPTUU TNPH XUMUUYECKUX PEeaKIusix), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE TMOHUMAHUSA MNPUYMHHOCTA M CUCTEMHOCTH XUMHUUYECKUX SBJICHUM,
¢bakTOIOTHUECKHUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUU W OE30MaCHOM HCIOJIb30BAHMHM Ba)KHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTHUECKOH JEATETLHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUH BBISBIISATh XapaKTEPHbIC MPU3HAKW MOHSITHH, yCTaHABIUBATh UX B3aUMOCBS3b, UCIOJIL30BATh
COOTBETCTBYIOIINE MOHITHUS MIPU OIMCAHUHM HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHUI;

c(hOpMHPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JIJISi COCTaBieHHS (HOpPMYJ BELIECTB M YpaBHEHUH
XUMUYECKUX peakuuid, cucrtematnueckyro HoMeHknaTypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTAEIbHBIX HEOPTraHUYECKUX
BEILECTB (yrapHblil ra3, yriieKUciblil ra3, aMMHUaK, raliéHas U3BECTh, HETAIIEHAs U3BECTh, TUThEBAsS CO/A, MUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUN OMPENENsTh BaJCHTHOCTh W CTENECHb OKHUCICHUS XUMUYECKUX DJIEMEHTOB B COCIUHEHUSX
pPa3IMYHOIO COCTaBa, BUJI XMMHUYECKOW CBS3M (KOBAJICHTHAs, MOHHAs, METaJUIMYECKas, BOJOPOJHAs) B COCAUHEHHUSX, THUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOI'O BEIIECTBA (aTOMHAs, MOJEKYJspHAas, MOHHAsA, METAJUIMYEcKas), XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTaHUYECKUX COCIUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAJIC)KHOCTh HEOPTAHUYECKUX BEIIECTB IO UX COCTABY K OMpPENEeIEHHOMY
KJIACcCy/Tpynme COeqUHEHUN (MpOCThIe BEIIeCTBA — METANIBl M HEMETaJUIbl, OKCHJbI, OCHOBAHWS, KHUCJIOTHI, aM(oTepHbIC
TUAPOKCHUBL, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUH pPACKPBIBATh CMBICH Tepuoaudeckoro 3akona [[. M. MeHneneeBa W JIEMOHCTPHPOBATH €TI0
CUCTEMATHU3UPYIOLIYIO, O0BSICHUTEIbHYIO U TPOTHOCTUYECKYIO () YHKIINH;

c(hOpMHPOBAHHOCTh YMEHHUN XapaKTEPHU30BATh JJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHX AJIEMEHTOB |1—4 mepuosioB
[lepuoanyeckoit cucteMbl XuMuieckux 3nemeHToB . . MenaeneeBa, UCIIOJIb3YsI MOHSITUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIIN,



«QHEPreTHYECKHE YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUs CBOWCTB XMMHYECKUX DJIEMEHTOB U UX COEIUHEHUU IO
nepuojam u rpynmnam [lepuonndeckoi cucremsl Xumuyeckux aeMeHToB 1. . Menaeneena;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE M'€HETUYECKON CBSI3U MEXKIY HEOPraHMYECKMMH BEIECTBAMU C MOMOIIBIO
YPaBHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUI;

c(OpMHPOBAHHOCTh YMEHHS KIACCU(DUIMPOBATh XMMUYECKHE PEAKIMH MO Pa3IMYHbIM MpHU3HAKAM (YUCIYy M COCTaBy
pearupyronmx BEIIeCTB, TEIUIOBOMY 3P (DEKTY peakinu, U3MEHEHUIO CTEIeHEeH OKHCIIEHHS AJIEMEHTOB, OOpPAaTUMOCTH PEaKILUH,
YYaCTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABIIATH YPAaBHEHUS PEAKIMH pa3IMYHBIX THUIOB, IMOJIHBIE M COKpallEHHbIE ypaBHEHMUS
peakiuii FOHHOTO OOMEHA, YUUTHIBasK YCIOBHUS, MPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOJUTH PEAKIMHU, MOATBEPKAAIOUIUE KAYECTBEHHBIN COCTaB PAa3IMYHbIX HEOPTaHHUUECKHUX
BEILECTB, PACIIO3HABATH OIBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pACKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUNA TOCPEICTBOM
COCTaBIICHHUS 3JIEKTPOHHOT0 OajaHca 3TUX PEeaKIui;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEAKIIUU OT Pa3IMYHBIX (PAaKTOPOB; XapaKTep
CMEILEHHS] XUMUYECKOTO PABHOBECHUS B 3aBUCMMOCTHU OT BHELIHETO Bo3AeiicTBus (npuniun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XMMHUYECKHE IMPOIIECCH, JIEXKAIINE B OCHOBE MPOMBIIIJICHHOTO MOIy4YeHUs
CEpHOW KHUCIIOTHI, aMMHUaKa, a Takke CHOPMHUPOBAHHOCTH MPENCTAaBICHUN 00 OOIMIMX HAYYHBIX MPUHIMIIAX U IKOJIOTHYECKUX
npobsieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI IPOBOAUTDH BHIYMCICHUS C UCIOJIB30BAaHUEM MOHATHUSL «MAccoBast J0JIs BEIIECTBA B PaCTBOPEY,
O0BEMHBIX OTHOLIECHUM Ta30B MPU XUMHUYECKHX PEAKIHUSAX, MACChl BELIECTBA WM 00BEMA Ia30B 10 M3BECTHOMY KOJINYECTBY
BEIIECTBA, Macce UM 00bEMY OJHOTO M3 YUYACTBYIOLIUX B PEAKIMM BELIECTB, TEIIOBOTO 3(deKTa peakuu Ha OCHOBE 3aKOHOB
COXPAaHEHMS MACChl BEILIECTB, IPEBPAILEHHS U COXPAHEHHS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUI COOIIONATh MPaBUIIa MOJIb30BAHUS XUMUYECKOW MOCYION U TaOOpaTOpHBIM 000pyIOBaHHEM, A
TaK)K€ MpaBHUiia OOpalleHUsl C BEIIECTBAMU B COOTBETCTBHM C MHCTPYKLMSIMH IO BBITOJHEHHIO Ja0OPATOPHBIX XUMHUYECKHX
OIIBITOB;



c(hOpMHPOBAHHOCTh YMECHHI TUIAHUPOBATH M BBITIOJNHATh XUMUYCCKUM SKCIICPUMEHT (pa3jioKeHHE MEePOKCUaa BOJOPOa B
MPUCYTCTBUM KaTaJIU3aTOpa, OIMPEACICHHE CPEIbl PACTBOPOB BEIISCTB C IOMOIIBIO YHHUBEPCAIHHOTO WHAMKATOpA, BIMSHUE
pa3sTUYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKOW pPEaKIMH, PEeaKIMd MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMu Ha Cyiab(dar-,
KapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH aMMOHHs, peIIeHHWE SKCIEPHUMEHTAIBHBIX 3adad 1o TemMaM «MeTauibl» |
«HemeTtannael») B COOTBETCTBHU C TpaBUJAMU TEXHUKH OC30MACHOCTH IPH OOpPAIICHWH C BEIIECTBAMH M J1a0OPaTOPHBIM
o0opyaOBaHUEM, MPEACTABIATh PE3YyIbTaThl XMMHUYECKOTO SKCIIEpUMEHTa B (OpPME 3alMCH yPAaBHCHHH COOTBETCTBYIOIIMX
peakuuii 1 GOPMYJIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

cOpPMHPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3UPOBATh XHMHUYCCKYH) HWH(GOpPMAIMIO, IOJy4aeMyl W3 pPa3HbIX
HUCTOYHUKOB (CpPEJICTBA MAacCCOBOM KOMMYHHUKAIUH, IHTEpHET U ApyTHX);

chOpMUPOBAHHOCTh YMEHHH COOJIIO/IaTh MpaBHJIa SKOJOTHYECKH I1eIecO00pa3HOTO TOBEISHUS B OBITY W TPYHAOBOH
JCSATEIIBHOCTH B IIEJIAX COXPAHCHUS CBOETO 3J0POBBS U OKPYKAIOIIEH MPUPOIHOW CPEJibl, OCO3HABATh OMACHOCTh BO3JICHCTBHS
Ha JKMBBIE OPTraHM3MBl ONPENENEHHBIX BEIIECTB, MOHUMAas cMbicn mokazarens I[IJIK, mosicHATe Ha mnpuMepax CHOCOOBI
YMEHBIICHUS U MPEJOTBPAILIEHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKa;

ISl 00OYy4YaIOIIMXCA C OTPAaHUYEHHBIMUA BO3MOKHOCTSMHM 3JI0POBbS: YMEHUE MPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX
METOJ1ax MO3HAHUS BEUIECTB U XUMHUECKHUX SIBICHHUIA,

JUIS. CIIETIBIX M CIA0OBUAAIIUX OOYyYaIOIIMXCs: YMEHHE HCIIOJIb30BaTh PEbeHO-TOYCUHYIO CHUCTeMYy oOo3HadeHHi JI.
Bpaiins nis 3anucyu XuMu4ecKux Gopmy.

TEMATHYECKOE IINTAHUPOBAHUE

10 KIJACC
No 1/ HaunmenoBanue pa3aesioB U TeM KoanuecTrBo 4yacos DJIEeKTPOHHBIE
°n/m
NporpamMmbl (uudpossbIe)
Bceero KonTpousbnbie | IlpakTnueckue
o0pa3oBaTte/ibHbIE




padoTsbI padoThI pecypcsl
Pa3nes 1. TeopeTruyeckue 0CHOBBI OPraHN4ecKOi XMMHHU
[Ipeamer oprannyeckoi xumuu. Teopus
1.1 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
M. bytiepoBa
Hroro no pazgeny 3
Paspnen 2. Yriesogopoabl
2.1 [IpenenbHbIE YrIeBOIOPOIbI — AIKaHbI 2
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHbI, 6 1
' QJIKaJJMECHBI, aJTKUHBI
2.3 ApOMaTHYECKUE YIIIEBOI0POIbI 2
54 [IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U 3 |
' ux nepepaboTka
Hroro no pazneny 13
Pa3znen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Crnuptsl. DeHou 3
19 Anbnerunsl. KapOoHOBBIE KUCIOTHI 7 |
' CrosxHbie 3QUpsbI
3.3 YriaeBoasl 3 1
Hroro no paszneny 13
Pa3nen 4. AsoTconep:kamue OpraHu4ecKue coeJuHeHHs
4.1 AMUHBI. AMUHOKHCIIOTBL. benku 3
Hroro no paszneny 3




Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 2
TEMATHUYECKOE IINTAHUPOBAHHUE
11 KIIACC
Kosan4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uu¢poBbIe
Ne ii/m P Konrpoabubie | IlpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcsl
Pasznena 1. Teopernueckue 0CHOBBI XUMHH
Crpoenue atomoB. [lepuoauueckuii 3aKkoH
1.1 u [lepronueckas cucTeMa XUMHYECKUX 3
anemenToB [l. 1. Menneneepa
12 Crpoenue BemiectBa. MHOrooOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKLUU 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heopranuveckasi Xumust
2.1 Merasl 6 1




2.2 Hewmerasibl 9 1
)3 CBsI3b HEOPTAHUYECKUX U OPTaHUICCKUX )

' BEIIECTB

Hroro no pazneny 17

Pa3znea 3. Xumusd u :KU3HL
3.1 XUMHS U KU3Hb 4

Hroro no pazneny 4

OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 2

KanenaapHo - TeMaTu4eckoe miianHuposanmne ypoxkon xumum B 10kiacce (1 yac B Henenio). 34 yaca

Ne ypoka | Ne ypoka | Tema KonTposb Hara no Hara o | JI/3
B TEME IIaHy bakty
PA3JIEJI 1. TEOPETHYECKHE OCHOBbI OPTAHHYECKOH XHUMHH — 3 YACA

1 1 BBoansiii unctpykrax no Th. IIpeamer oprannyeckoi § 1, noHsTHUs,
xumMuu. Oprannyeckast XMMHsI — XUMHUS COSUHEHUI yop. 1-4
yriaepoa.

2 2 Teopusi XMMHUUYECKOTO CTPOEHUSI OPTaHUYECKUX BEIIECTB cooOrieHue § 2 cTp. 10-11
A.M. byrneposa.

3 3 [IpencraBnenue o knaccu(UKaUy OpraHMUeCKUX Crp. 15

BemecTs. HoMeHknaTypa.

3agaHue 5,6,7

PA3JEJI 2. YITIEBO/IOPO/BI — 13 YACOB




IIPEJITEJIBHBIE YITIEBOAOPOIBI AJIKAHBI- 2 HACA

4 AJIKaHBI: COCTaB, CTPOEHUE, TOMOJIOTUYECKUHN PSA/I. § 3ctp 18-23
3aJlaHue
1,2,3,7

5 MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTENN ITPOEKT § 3 3amanue

AJIKaHOB. 6
AJIKHHBI. AJIKA/IUEHBI. AJIKEHBI — 6 YHA4COB

6 AJIKEHBI: COCTaB, CTPOEHUE, TOMOJIOTUYECKHUM P § 4 cTp. 24-
29
3ajaHues,”

7 OTWIIEH U NPONWJIEH — POCTEUIIINE TIPEICTABUTENN Hononuuren

AJIKCHOB. BbHBIN
Marepua
8 Ilpakmuueckan paooma Ne 1 no meme: «llonryuenue § 4 oruer no
IMUIEHA U UYUECHUE €20 CEOIICME). 1P pabote
9 Anxanuensl. byraguen 1,3, MerunOyraaues 1,3. CcP § 5 crp.30-
[TonyueHue pe3rHbl U CHHTETHYECKOTO Kay4yKa. 35,
3amannel,2,3

10 Anxunbl. ['oMonoruueckuii psii, coctaB, CTpOCHHE. TECT § 6 cTp.35-

AlETUIIEH — TPOCTEUIINI NPEICTaBUTENb. 393ananue
4.8
11 Bovluucnenun no ypasnenuro Xumuueckou peakyuu. Pemenue




Konumponvnaa paboma 3a1a4
APOMATHYECKHE YIJIEBO/[OPO/IBI — 2 YACA
12 ApomaTtuyeckue yrieBonopobsl. Apensl. benzon. § 7 ctp. 39-
Tonyon. TOKCUHYHOCTH apEHOB. 44 3anaHue
2,4
13 ['eneTnyeckas cBsA3b yrieBOJOPOIOB, Crp. 44
MPUHAATIEKAIUX K PA3IMYHBIM KJIACCaM. 3amanue 7
ITPUPO/IHBIE HCTOYHHUKH YITIEBO/JIOPO/IOB — 3 YACA
11 [IpupoaHbie UCTOYHUKM yIIIEBOAOPOAOB. [lonyTHEIN U | IKcnepumenmans § 8 cTp.47-
MIPUPOJIHBIN Ta3. Hble 3a0auu 51 3amanue
34,5
15 [Ipupoanbie ICTOYHUKHU yTIAEBOAOPOI0B. HedTh u Paboma no §9 crp.47-
cnioco6bl ee niepepabotku. . Konnekyus oopaszyoe Kapmoukam 51 3apanue
He(pmu u Hegpmenpooykmoe. 34,5
J1.O. Oobnapysicenue nenpedenbHvlx cOeOUHEHUIL 8
HCUOKUX HehmenpoOoyKmax.
16 Konumponvnaa paooma Ne 1 no meme: TECT §3-9
MOBTOPUTH

«Yz2nee000poovt u ux npupoouvie coeouHenus




KHCIIOPOACOAEPKAIIIUE YITIEBO/IOPO/bBI — 13 YHACOB

CITUPTBI - 3 HACA

17 1 [IpenenbHbBIE OTHOATOMHBIE CIUPTHI. DTAHOII, § 11 crp. 58-

MeTaHoia. BogopoaHas cBA3b. 623ananue
5,6

18 2 MHOroaroMHsl€ CIIUPTHI. DTUIEHTIIUKOJIb U cpP § 12cTp63-
rutepud. 66
Kauecmeennasa peakyusa na mnozoamomnuole 3aganue3,’
cnupmot JIO Ceoiicmea enuyepuna.

19 3 ®eHonbl. PU3NYECKUE U XUMUUYECKHE CBOMCTBA. Paboma c § 13 crp. 67-
[Ipumenenue. /] mexcmom 693amannel,
PacTBOopuMoOCTh (heHoa B BOJIE TPH OOBIYHOM napazpagha. 2
TeMIIepaType u npu HarpeBanuu. KauecTBeHHbIe
peakuuu Ha (EeHoIL.

AJIBJIETH/IbI. KAPBOHOBABIE KHCJ/IOTBI. ZKUPbI. DOHUPBI — 7 HACOB

20 1 Anpnerunpl. DopManbaerul. AleTaabaeru. AlETOH. § 14 cTp. 71-
/l. Peaxkyus cepeopanozo 3epkana./10: ceoiicmea 75
¢opmanvoezuoa. 3ananuel,2

21 2 OaHOOCHOBHBIE TIPEIETbHbIE KAPOOHOBBIE KUCIIOTHI. CcP § 15 ctp. 76-
MypaBbprHas U YKCyCHasl. 80 3amaHue

2,5




22 3 Ilpaxmuueckan paooma Ne 2 no meme: «Ceoiicmea | IIP Crp. 79
pacmeopa yKCyCHoul Kuciomahy.
23 4 Briciine kapOoHOBbIE KUCI0THL. CTeapuHOBas U § 15 crp. 80-
OJIEUHOBAS. 81
24 5 MBpbi1a Kak COJIM BBICIIUX MPOU3BOAHBIX KapOoHOBBIX | ITPOEKT § 16 cTp. 81-
kucioT. X Moromee neincTBye. 86 3aaHne
1,2,3
25 6 CrnosxHble 3(pupbl Kak MPOU3BOIHBIE BHICIIUX Coobuenue § 16
KapOOHOBBIX KUCIOT. [ 'unponus 3¢upos. Korrekyusn
ahupnvix macen.
JIO: ceoiicmea »ncupoes.
Oonapyscenue HenpeoenbHbIX COCOUHEHUI 6
pacmumenvHoM macie.
26 7 Kupsl. 'naponus, npuMeHenne, ouonornyeckas poiib. | [IncpmeHnHas § 16 cTp. 86
Kauecmeennasa peakyusa na kpaxma. pabora 3a/laHue
JI.O. Ceoiicmea 2nroKko3ul 2,3,6
Ceoiicmea Kpaxmana.
YITIEBO/IbI — 3 HACA
27 1 Yrinepoapl. CoctaB, KinacCu(UKAIUS, TPEICTABUTEIIH. § 17 cTp. 92
3a/laHne
2,3,6
28 2 Kpaxman u nemitonosa Kkak OpUpoAHBIE TOJTUMEPHI. § 17 ctp. 92
3ajanue 4
29 3 Koumponvnaa paboma Ne 3 no meme: TECT




‘ «Kucnopoocooepycawgue npodykmaiy.

PA3JIEJI 4 ABOTCOAEPXAIINE YIJIEBOJbI — 3 HACA

30 1 AMuHBI. AHWINH. MeTiwiaMuH § 18 cTp. 93-
98 3amanue
2,4
31 2 AMUHOKHUCHOTHI Kak aM(OTEpHbIE OPraHUYECKHe § 19ctp. 98-
coenuHeHud. [lenTuael. 103 3amanue
1
32 3 benku npupoHbIe BBICOKOMOJIEKYJISIPHBIE § 19ctp. 100
COEJIMHEHUSI. 3aJlaHue
2,3,4
PA3JIEJL 5 INIACTMACCABI. BOJIOKHA. IIOJTUMEPBI- 2 YHACA
33 1 Bricokomonekymspasie coenunenust (BMC). Cocras, § 22 cTpl13-
KJIaccuuKalus, MoJIy4YeHHe MOJTUMEPOB. 1173ananue
1,2,3,4
34 2 OCHOBHBIE METO/Ibl CHHTE3a BRICOKOMOJIEKYJISIPHBIX § 23cTp 118-
coequnenuit. [Tnmacrmaccesl. Bonokna. Kayuyku. 122
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No
ypoka

No

ypoKa
B TEME

Tema

KoHntpoib

Jlara 1o
MJIaHy

Hara | /3

o
bakry

PA3JEJI 1. TEOPETHYECKHE OCHBBI XHMHH — 13 HACOB

TEMA 1. CTPOEHHUE ATOMA H IIEPHOJHYECKHH 3AKOH H IICXC .M. MEHJEJIEEBA — 3 YACA

1 1 XUMUYECKUH 3JIEMEHT. ATOM. DIJIEKTPOHHAS cpP § letp 9
KOH(uUTyparus aToMoB coo0IieHue
«YPpOBHU CTPOECHHUS
BCIIIECTBAY
2 2 [Tepuonnueckuii 3akoH u [lepuoandeckas cucrema § 2ctp 13 ynp .6,7
xuMudeckux daeMmenToB JI. Y. MeneneeBa, nx CBs3b C
COBPEMEHHOM TEOPHUEN CTPOEHHUS ATOMOB
3 3 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKHUX § 3 cTp. 18 ymp.
3JIEMEHTOB U UX COCAUMHEHUI MO IrpyInam 1 Mepuoam. 3,5
3HaYeHHe NMEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMmuueckux 3neMmeHToB .. MenieneeBa B pa3BUTHH
HayKu
TEMA 2. CTPOEHHE BEIIECTBA. MHOIOOBPA3HE BEIIECTB — 7 YACOB
4 1 Crpoenue BeniecTBa. XUMHUYECKAs CBSI3b, €€ BU/IBI; ITucomennasn § 4 crp.21 ymp. 1-4.
MEXaHHU3MBbI 00pa30BaHUsI HOHHOH CBSI3U. paboma
5 2 KoBanenTHas xumuueckasi CBA3b. § 5 crp.28 ymp. 6,7,8

aﬂeKTpOOTpI/ILIaTCJ'ILHO CTh.




6 Meramueckas Xumuieckas cBsizb. OcoOeHHOCTH IlIpoexm § 6 ctp.33 ymip 2, 3, 7,8
CTPOEHHS aTOMOB METAJIIOB. MIPOCKT
7 Cooouwenue § 7 cooOmieHue: «
HeraTtupHbie
Bonopoanas xumuyeckas cBsizb. MeXMOJIEKYIIsIpHAs U
MOCJEACTBUS /ISt
BHYTPHUMOJIEKYJISIpHAsI BOJOPOIHAS CBA3b.
OopraHusMa 4eoBeKa
KYPEHHS U QJIKOTOJIS
8 Pewenue 3a0au no meme: "Tunwvt xumuueckou ceazu' | CP PaboTa o kapToukam
S Ilpoexkm § 8 crp. 44 ymp 2,4,3,5
MIPOEKT TI0 TEME:
«TepmomnnacTtel u
[Tonumepsi.
TEPMOPEAKTOTIACTHI B
KU3HU COBPEMEHHOTO
oO1ecTBay
10 § 9 cTp.49 3amanme 10
COOOILIEHHE TI0 TEME:
JucnepcHbie cucteMbl U pacTBophl. [loHsTHe 0
«JcreTnyueckas u
JTUCTIEPCHBIX cucTeMax. /ucnepcHas daza u
OnoJioTHYecKas poib
JTUCTIEPCUOHHAS cpefia
KOJUIOUJIOB B KH3HH
YEIIOBEKAY
TEMA 3. XUHMHYECKHE PEAKIIUHU — 8 YACOB
11 KJaccu(uKaus XUMHUUecKux peakuuil. Ilpaxmuueckas | I1P § 10 cTp.59 ynp 2, 6, 8
paooma Ne 1 no meme: «llonyuenue cooupanue u
pacno3Hasanue 2a3oey.
12 CKOpOCTh XMMHUYECKUX peaKinii. DakTopsl, BIHMSIONIHE § 11 ctp.65 3ananue




Ha CKOpPOCTb XUMHUYCCKOM PCaKIMH.

3,6,7

13 O06paTUMOCTh XUMHUUYECKUX PEAKIIUNA. XUMHYECKOE § 12 ctp. 70 3amanue
pPaBHOBECHE M CIIOCOOBI €ro CMEIECHUSI. 1.2

14 TP § 13 ctp 74 BoOmpOCH
['unponu3 HeOpraHUYECKUX U OPraHUuEeCKUX coobenue « OomeH
coequHeHUH. JlabopaTopHbIit onbIT. Pasnuunbie ciyuan XKHUPOB, OCITIKOB,
TUIPOJIN3a COJICH. YTJIEBOJIOB B OpPraHu3Me

YeJI0OBEeKa

15 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU. Xumuueckuii § 14 ctp.79 3amanme 1,
Onekrponus. Ctenenb okucaenus. [Ipocreitmme OuKmanm 4.8
OKUCITUTEITFHO-BOCCTAHOBUTEIILHBIE PEAKITUH:
B3aMMOJICMCTBHE I[IUHKA C COJITHOM KHCIIOTOM U *kKeJe3a ¢
cynbdparom menu (1I).

16 DIIEKTPOJIN3 PACILIIAaBOB M pacTBOPOB. IIpakTrueckoe Xumuueckuii § 15 ctp. 83 3amanue
MPUMEHEHHE IIEKTPOJIN3A. OUKManm 1,2,3

17 1P Crpanuna 85
Ilpaxmuueckas paooma Ne 2 no meme: «Xumuueckue
peaxkuyuuy

18 Konmponvnasa paboma 1 no meme: «Xumuueckue Tecm Pewrenue 3agau
peaxkyuu)

PA3JIEJI 3 BEIIIECTBA H HX CBOVHCTBA. HEOPTAHHUYECKAS XUMHA- 12 YACOB

19 Knaccudukanus BemectB. Metaisl. [lonoxxenne 05.02 § 16 ctp. 93 3ananue 13
MetaiuioB B IICXD JI.1. MenaeneeBa. O0mue
(u3nueckue cBOICTBa METAJIOB.

20 Hewmerannsl, ux nonoxenue B [lepuoanueckon cucreme 12.02 § 17 ctp.95 3ananue

XUMH4YEeCKuX 3neMeHToB /1. 1. MeHnaeneeBa u
O0COOCHHOCTH CTPOCHHUS aTOMOB

4,5,6.7




21 3 TP 19.02 § 18 ¢1p.99 3amanue 10
COOOIIICHUE TI0 TEME:
Kucnoter Heoprannieckue u OpraHu4ecKue.
Krnaccudukarus Kucior. «1Ipons3BOACTEO M
MIPUMEHEHHUE KUCIIOT
OJIHA TI0 BEIOODY.
22 4 ITucomennasn § 19 crp.102 3amanue
OcHOBaHUSI HEOPTAHHUYECKUE U OPTaHUYECKHE
paboma 3,5,6
23 5 Heopranunueckue u oprannueckue ampoTepHbIS § 19 ctp.102 3amanue 4
COCTUHCHMSI.
24 6 Knaccudukanus coneit: cpeane, KUCIbe, OCHOBHEIE. § 20 cTp.106 3amanue
XUMHUYECKHE CBOMCTBA COJIEH: 4,5.6,7
25 7 Knaccudukanus coneit: cpeane, KUCIbe, OCHOBHEIE. § 21 ctp.109 3ananue
XMMHUUECKHE CBONWCTBA COJIEH: 6,7
26 8 Knaccudukanus coneit: cpeHne, KUCIble, OCHOBHEIE. § 21 ctp.109 3amanue
XUMHYECKHE CBOMCTBA COJIEH: 6,7
27 0 O06o00meHNe B CHCTEMAaTH3aKs 3HAHUH 10 TEME: Tecm
«HemeTamiby.
28 10 Ilpakmuueckan paooma Ne 3 no meme: «Bewgecmea u | IIP Crpanuna 111
ux ceoticmeay. Memanvl u HeMemasibl.
29 11 Konmponvnasn paboma no meme: «Bewgecmea u ux KP pelIeHue 3a1ay 1o
ceoticmea» Memannvl u HeMemasibl. TeMe
30 12 I'eneTnyeckas CBsA3b HEOPraHUYECKUX U OPraHUYECKUX CocraBnenue
BCIICCTB ypaBHEHUU
XUMMUS U COBPEMEHHOE OBILIECTBO -4 YACA
31 1 Xumuueckasi TexHosorus. [IpousBoicTBo ammMuaka u § 22 ctpl17 3amanue 5
METaHoJIA.
32 2 XuMuYeckasi TpaMOTHOCTh KaK KOMIOHEHT OOIIei § 23 ctp.121 3aganue
KYJIBTYpPbI 4EJIOBEKA. 10
33 3 UYenoBek B MUpPE BEIIECTB U MaTEPHAIIOB IlIpoexm [TpoekT




34

4

XHMHMS U 310pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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