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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1Mo XMMHHM Ha YpPOBHE CpEeIHEro o0Iiero odOpa3oBaHHs pa3paboTaHa Ha
ocHoBe dexepanbHOro 3aKkoHa OT 29.12.2012 Ne 273-03 «O06 obpa3oBanuu B Poccuiickoit
Oenepannn», TpeOOBaHMM K pe3ynbTaTaM OCBOCHHS (eaepanbHONM 0O0pa3oBaTeNbHOU
mporpaMMbl  cpeaHero obmiero oOpazoBanms (POII COO), mnpencraBlIeHHBIX B
®denepaibHOM rocyAapcTBEHHOM obpazoBareiabHoM ctangapte COO, ¢ yuérom Konnenuu
npernojaBaHusi ydyeOHOro mpeamera «XHUMHs» B 00pa30BaTeNbHBIX OpraHU3aLUIX
Poccuiickoit ®eneparuu, peaau3yrolMX OCHOBHBbIE 00pa3oBaTelIbHBIE IMPOTPaAMMBI, U
OCHOBHBIX monoxkeHnil «Ctpaterun pa3Butus BocnuTaHusi B Poccuiickoit denepanuu Ha
nepuof 1o 2025 roga» (Pacnopsixenue Ipasutensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/I0B K pa3pabOTKE MPOrpaMMbl MO XHUMHUHU, K ONPEIEIICHUI0 O0IIen
CTpaTeruu OOy4YeHUS, BOCIUTAHUSA W Pa3BUTHS OO0y4alOUUXCs CpeACTBaAaMH Y4eOHOTO
npenMera «Xumus» s 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTABWIJIM KOHIICTITYyaJIbHbBIE
nonoxenus ®I'OC COO o B3auMOOOYCIOBIECHHOCTH II€JIeH, COAep)KaHUs, PE3yJbTaTOB
oOydeHus u TpeOOBaHU K YPOBHIO MOJATOTOBKU BBIITYCKHUKOB.

Xumuyeckoe 00pa3oBaHHE, IOTYy4aeMO€ BBIMMYCKHHKAMHU 00111e00pa3oBaTeIbHOM
OpraHu3aluy, SBISETCS HEOThEMJIEMOM dYacTbio HUX o0O0pa3oBaHHOCTH. OHO CIYKHUT
3aBEpPIIAIOLIUM ATAlOM pealn3aluy Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIHOUEBBIX
[IEHHOCTEW, MPUCYIINX [EIOCTHOM CHCTeME XUMHUYECKOro o0pa3oBaHHS. DTH IIEHHOCTH
KacaloTcsl TO3HAHUS 3aKOHOB TPUPOJBLI, (HOPMHUPOBAHUS MHPOBO33PEHUS U 0OIIeH
KyJIbTYpbhl 4YEJIOBEKAa, a TAaKKe SKOJOTMYECKM OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
3I0pPOBBIO M MPUPOJIHON cpene. Peannsyercs xumudeckoe oOpazoBaHue 0OydarOIMIUXCS Ha
ypOBHE cpeaHero oOmiero oOpa3oBaHUs CpeACTBAMHU ydeOHOro mpeamMera «XuMHUs»,
COJIEp>)KaHHE M TOCTPOEHUE KOTOPOTO OMPEIENICHbl B MpPOrpaMMe MO XUMHUU C Y4ETOM
cnenu(pUKl HAyKd XUMUH, €€ 3HaUY€HUs B MO3HAHWU MPUPOJBI U B MAaTEPUATbHON KU3HU
oOmiecTBa, a Takke ¢ Yy4€ToM OOMMX [eJdedl H NPUHIUIIOB, XapaKTEPHU3YIOIINX
COBPEMEHHOE COCTOSIHUE CHCTEMbl CpeaHero oOmiero obpasoBaHusi B Poccuiickoi
denepanuu.

XUMHUSL KaKk OJJIEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK HrpaeT oco0ylo pojib B
COBPEMEHHOHN IMBWJIM3AIlMK, B CO3/IaHWM HOBOW 0a3bl MaTepuanbHOW KyibTyphl. OHa
BHOCHUT CBOHM BKJaJ B (hOPMHpPOBaHME PALMOHAIBHOIO HAYYHOTO MBIIUICHUS, B CO3/IaHUE
LEJIOCTHOTO MpeACTaBlIeHNs 00 OKpY)KaroIleM MUpPE KaK O €IMHCTBE MPUPOAbI U YeJIOBEKa,
KoTOpoe (opMupyeTcss B XUMUM Ha OCHOBE IIOHMMAaHHUS BELIECTBEHHOTO COCTaBa
OKpPYXaIOLIEro MUpa, 0CO3HAHUS B3aUMOCBSI3H MEKy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU
Y BO3MOKHBIMHU 00JIaCTSIMU PUMEHEHUS.

TecHO B3auUMOJEHCTBYST C JpPYTMMH €CTECTBEHHBIMM HayKaMM, XHUMHS CTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIIOBUEM YCIICLIHOTO TPy/Ja U
XKU3HU Kaxaoro uieHa oOuiectBa. CoBpeMeHHass XMMHUsSl KaKk HayKa CO3WAaTelbHas, Kak
HayKa BBICOKHMX TEXHOJIOTMI HallpaBjieHa Ha pelleHHe TNT0OANbHBIX MPOOJIeM YyCTOWYUBOTO
pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM, DHEPreTHYECKOW, IHINEBOM, OSKOJOTHMYECKOU
0€30MaCHOCTH U OXPaHbI 37J0POBbSI.

B cooTBeTcTBUM ¢ OOIIMMHU LIETSIMU U MPUHIUIIAMU CPEAHEro o0uiero oopazoBaHus
comepkanne mnpeamera «Xumus» (10-11 xmaccel, ©6a30BBIE  YPOBEHb HM3YUCHUS)
OPUEHTHPOBAHO TPEUMYIIECTBEHHO Ha OOMICKYJIbTYPHYIO MOJTOTOBKY OOYyYaroIuXcs,
HEOOXOJMMYI0O UM JJIi BbIPA0OTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOUEHHUSI B JKHU3Hb COLMYMa, MPOAODKEHHS OOpa3OBaHUS B Pa3IMYHBIX 00JIACTAX, HE
CBSA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.



CocTaBisiomMMU IpeaMeTa «XUMus» SBJISIOTCS 0a30Bble Kypehl — «OpraHudeckast
xuMus» U «OOmas ¥ HEeOpraHW4yecKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEp’KaHUs
KOTOPBIX ABJISIOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMa 3HAHUI 110 HEOPraHMYECKOH XUMUH (C
BKJIFOUEHUEM 3HAHUM U3 OOILIEel XMMHHM) U OpraHndeckoil xumuu. GopMupoBaHUE TaHHON
CUCTEMbI 3HaHWM INpPH H3y4EHUM MpeaMeTa 00ecreunBaeT BO3MOYKHOCTb PACCMOTPEHUS
BCEro MHOrooOpa3usi BEIEeCTB Ha OCHOBE OOIIMX MOHATHUI, 3aKOHOB M TEOPUI XUMUMU.

CrpykTtypa coaepxkaHus KypcoB — «Opranumdeckas xumusi» u «OOmas u
HEOpraHu4eckas XuMus» c(opMHUpOBaHa B MPOrpaMMe M0 XMMHUU Ha OCHOBE CHCTEMHOTO
HOJX0/Aa K M3Y4YEHHIO Y4eOHOro marepuajia U 00yCIOBIEHAa UCTOPUYECKH 0OOCHOBAaHHBIM
pa3BUTHMEM 3HAHMM Ha ONPENEIEHHBIX TEOPETHYECKUX YpOBHAX. Tak, B Kypce
OpraHNYeCKOW XHMMHUHM BEIIECTBA PAaCCMATPHUBAIOTCS HA YPOBHE KJIACCUYECKOW TEOpUHU
CTPOEHUSl OPraHHYECKHX COEAUHEHMI, a TakkKe Ha YPOBHE CTEPEOXMMHUYECKUX U
AJIEKTPOHHBIX IPEICTaBICHUNH O cTpoeHuH BemiecTB. CBeneHHs 00 M3yyaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTUU — OT YTIIEBOAOPOJIOB A0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX
coequHEeHUH. B Kypce opraHmueckoil XMMHM MOJIYy4aroT Pa3BUTHE CHOPMHUPOBAHHBIE Ha
YPOBHE OCHOBHOTO O0IEro o0pa3oBaHUs MEpBOHAYAIbHBIE MPEACTABICHUS O XUMUYECKOU
CBA3M, KJIACCU(PHUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT MX
CTPOCHMSI, O XUMUYECKOU PEaKINH.

[Tox HOBBIM yIJIOM 3peHHs B mpeaMere « XUMHsDy 6a30BOr0 YPOBHS paccMaTpUBACTCS
U3YyYEHHBIH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs TEOPETHUYECKUH MaTepuan u
(dakTONOrMYecKre CBEJACHMSI O BEUIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B
Kypce «O0mas 1 Heopranndeckast XMMHs» 00yJarolyuMcsl PeAoCTaBIsIeTCS BO3MOKHOCTD
OCO3HATh 3HAUYECHHE MEPHUOAMYECKOr0 3aKOHA C OOIETEOPETUUYECKUX U METOI0JIOTUYECKUX
NO3UIMH, TJIyO)Ke TMOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT
o0oObmmaroneit 10 00BACHAIOMIEH U TPOTrHO3UPYIOLIEH.

EnuHas cucreMa 3HaHMM O BaKHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHNH, CBOMCTBAX
U IPUMEHEHHH, a TAaKK€ O XMMUYECKHUX PEaKIUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTAX
MpOTEKaHus onoiaHsAeTcs B Kypcax 10 u 11 kiraccoB aneMeHTaMu CoJIepKaHusl, UMEIOIIUMHA
KYJIbTYPOJIOTUYECKHI U TMPHUKIATHONW XapakTep. DTU 3HAHUSA CHOCOOCTBYIOT MOHMMAaHUIO
B3aMMOCBSI3U XUMHUHM C JPYTMMHM HayKaMH, PacKpbIBalOT €€ poJib B IO3HABaTEIbHON WU
NPAKTUYECKON JIeATENbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHUSI K MTPOLIECCY
TBOpUECTBa B 00JIACTU TEOPUM U TMPAKTUYECKUX MPWIOKEHUH XUMHUH, MOMOTaioT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX Mpodiemax,
CBSI3aHHBIX C XHWMHEH, KPUTHUYECKH OCMBICIMBATh HH(YOPMALMIO U TMPUMEHATh €€ s
NOMOJHEHUs]  3HAHWW,  PEIIeHHUs  HMHTEJUIEKTYyaJlbHbIX M 3KCIEePUMEHTaJbHBIX
UCCIIeZIOBAaTENIbCKUX 3a7a4. B 1enoM coxepikanue yuyeOHOTO mpeamera «XUMUs» JTaHHOTO
YPOBHSI M3y4YEHHsI OPUEHTUPOBAHO HA (POPMUPOBAHHUE Y O0YUAIOIIMXCS MUPOBO33PEHUYECKON
OCHOBBI JUIsi TOHMMaHMs (uUIocOPCKUX HJEH, TaKUX KakK: MaTepuaibHOE €IUHCTBO
HEOPraHMYEeCKOro M OpPraHUYecKOro Mupa, OOYCIOBJIEHHOCTh CBOWCTB BEILECTB HX
COCTaBOM M CTPOEHHUEM, IT03HABAEMOCTb INPUPOAHBIX SBJIECHUN IYTEM SKCIIEPUMEHTA U
peleHus] IPOTUBOPEUNH MEXTy HOBBIMH (aKTaMH M TEOPETUUYECKHMHU IPEANOCHUIKAMH,
OCO3HAHME pOJM XUMHHM B PEIICHUH OHKOJIOTMYECKMX MpoliieM, a Takxke mnpodieM
cOepeXEeHUsI DHEPreTHMUECKUX PpECYpCOB, CbIPbS, CO3/1aHUS HOBBIX TEXHOJIOTMH U
MaTEepHUAJIOB.

B mnnane pemieHus 3aad BOCMUTAHUS, PA3BUTHUA U COLUHMAIM3ALUU OOYyYarOIIMXCS
MPUHATHIE MPOIPAMMON MO XMMHH MOAXOJbl K ONPEACIICHUIO COJIECPKAHUA U MOCTPOECHUS
npeaMeTa  MpelycMaTpUBarOT (OPMHPOBAHHME YHHUBEPCAIBHBIX Y4YEOHBIX JCHCTBUH,
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uMeroluX 0a30Boe 3HAUECHHE MJISi PA3NIMYHBIX BUJOB JCSATEIBHOCTHU: PEIICHUS MpoodiieM,
MOMCKAa, aHalu3a W o0paboTKu WHMOpPMaNUHM, HEOOXOIUMBIX /I MPUOOPETCHHS OIbITA
MPAKTUYECKOM M HCCIIENOBATEIbCKON JIESITEIbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MO3HAHUU XUMUH.

B npakTtuke npenojaBaHusl XMMHHM KaKk Ha YpOBHE OCHOBHOI'O 00Iero oOpa3oBaHMs,
TaKk U Ha YpOBHE CpeAHero oOlmiero oOpa3oBaHUs, NPHU OMpeIeJeHUH COJep:KaTelbHON
XapaKTEePUCTUKU LeNel M3YYCHHUs MpeaMeTa HalpaBICHUEM NEPBOCTEIICHHOW 3HAYNMOCTH
TPaJULIMOHHO TpU3HAETCS (POPMUPOBAHHE OCHOB XUMHUYECKOM HAyKM Kak o0JacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUUYECKOMN JESATEIBHOCTH YelOBEeKa U KaK OJHOTO M3
KOMITOHEHTOB MHUPOBOH KynabTypbl. C METOAMYECKON TOYKH 3pEHHUs TaKoW MOIXOJ K
OTIPENICTICHUIO LIEJIeH N3YUYCHUS IPEMETA SBISETCS BIIOJHE OTIPaBIaHHbBIM.

CornacHo 1aHHOU TOYKE 3pEHHUS IJIaBHBIMHU LIEJIIMU U3y4EHUS MpeAMeTa « XUMUs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) ABISIOTCA:

e (opMHpPOBAHHE CHUCTEMbl XUMHYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBJISIOIICH
€CTeCTBEHHO-HAYYHOH KapTUHBI MHpA, B OCHOBE KOTOPOH JeXaT KIIOYEBBIC
NOHATHS, (DyHIaAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHUH, OCBOCHHE S3bIKAa HAYKH,
YCBOGHHME U MOHUMAHUE CYHUIHOCTHU JOCTYIHBIX 0000IIEHUN MHUPOBO33PEHUECKOIO
XapakTepa, 03HAKOMJICHHE C MICTOPUEH MX Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MIPEICTABICHUIN O HAYYHBIX METOJ]aX MO3HAHUS BEIIECTB
U XUMUYECKHUX  pEaKiud, HeOoOXOIUMBIX i TPUOOpEeTEeHUs  YMEHUU
OpPHUEHTHPOBATHECS B MHUPE BEIIECTB M XMUMHUYCCKUX SBICHUN, WUMEIONINX MECTO B
IIPUPOJIE, B IPAKTHUECKON U IIOBCETHEBHOM )KU3HH;

® pa3BUTHE YMEHHH U CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOMIOJEHUEM W
00BSICHEHHEM XHMUYECKOTO JKCIEPUMEHTa, COOJIOJICHHEM MpaBMJI OE30MMacHOro
oOpaleHus ¢ BeIeCTBaMHU.

Hapsny ¢ aTuM, coaeprkaTenbHas XapaKTepUCTHKA [eJIeH U 3a7a9 U3yYeHHUs IpeIMeTa
B NporpaMMe MO XHMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHU C HOBBIMU
OPUOPUTETAMH B CHCTEME CcpelHero obmero obpazoBanHus. CerojaHsi B IpenojaBaHUU
XUMHA B OOJbIIEH CTEMeHW OTAaéTcs TMPENNOYTeHHE MPAKTHUYEeCKOH KOMIIOHEHTE
COJICpKAHUS oOyueHus, OPHEHTHPOBAHHOM Ha MOJITOTOBKY BBIMTyCKHHUKA
001meoOpa3oBaTeIbHON  OpraHM3alliy, BIAJCIONICTO HE  HAOOpoM  3HaHUH, a
(GYHKIIMOHAIEHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU ¥ YMEHHUSMH aKTUBHOTO TOTYYCHHSI
3HAaHUH ¥ IPUMEHEHUS UX B PEaTbHON YKU3HH IS PEIICHUS MPAKTUIECKUX 3a/1a4.

B cBs3u ¢ 3TUM npu u3ydeHMHM nOpeaMeTa «XHMHS» JIOMHHUPYIONIEE 3HAueHHE
nprOOPETAIOT TaKKe IeNIU U 3a/1a4H, KaK:

amanrtanus OOYyJaroIIUXCsl K YCIOBUSIM JWHAMUYHO pa3BHUBAOIIETOCS MHpa,
(dopMHUpOBaHHE MHTEIIEKTYaJbHO Pa3BUTOW JMYHOCTH, TOTOBOM K €aMOOOpa3OBaHMUIO,
COTPYIAHHYECTBY, CaMOCTOSITEIbHOMY MPHUHATHUIO TPAMOTHBIX PELICHUH B KOHKPETHBIX
KU3HECHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX TPUMECHECHHUEM;

dopmMHupoBaHKEe Y OOYYAIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIINN),
UMEIOIINX YHHUBEPCATbHOE 3HAUEHHUE ISl Pa3jIMYHBIX BUAOB JIEATEIBHOCTU: PEIICHUS
npobiem, MoucKa, aHajau3a U 00paboTku WHGOPMAIH, HEOOXOIUMBIX IJIs1 IPUOOpETeHUs
OTBITA JEATEILHOCTH, KOTOpas 3aHMMAaeT BAXHOE MECTO B TIO3HAHWW XMMUH, a TAKKe IS
OLIGHKH C TIO3MIUH DSKOJIOTHMYECKOM OE30MacHOCTH XapakTepa BIMSHHUA BEIIECTB U
XUMHYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKa U MPUPOTHYIO CpPeny;

pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, HWHTCIUICKTYalbHBIX M  TBOPYECKUX
crocoOHocTel 00yJaronMXcs: COCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBbIE 3HAHUS
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10 XMUMHUHU B COOTBETCTBHUHU C >KMU3HCHHBIMH TOTPEOHOCTSMH, UCIIOIB30BaTh COBPEMEHHBIC
WHPOPMAIIMOHHBIE TEXHOJOTHH JUIsl TIOMCKA M aHaln3a y4eOHOW W HayYHO-TOMYJISIPHOU
uHPOpMAIMH XUMHUYECKOTO COACPIKAHNUS;

dopmupoBaHHEe W pPAa3BUTHE Yy OOYYAIOMIMUXCS ACCOLUMATHBHOTO M JIOTUYECKOTO
MBIIIUICHUS, HAOJIOIAaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YaCTHOCTH, TMPH IUIAHUPOBAaHWU W TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHUE Y OOyYaIONMXCsl YOSKIEHHOCTH B TYMaHHCTUYCCKOW HANPaBICHHOCTH
XMUMHH, €€ BaXKHOW pOJIM B PEIICHUH TJIO0ATBHBIX TPOOJIEM  palMOHATBHOTO
IIPUPOJIOTIONIE30BaHUS, MTOTIOTHEHUS YHEPTETUIECKUX PECYPCOB M COXPAHEHUS TPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOTUMOCTH OEpEeKHOTO OTHOLICHHS K TPUPOAEC U CBOEMY
3I0POBBIO, @ TaKXKe NPUOOPETCHUS OMBITA HCIOJB30BAaHUS IMONYyYCHHBIX 3HAHUH IS
NPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYAIIUSX, CBSI3aHHBIX C XUMUYCCKUMH SIBIICHUSMH.

B yueOHOM mnaHe cpeanero ooOmero oOpa3oBaHusi HpeaMeT «XHUMHUsS» 0a30BOro
YPOBHSI BXOJIUT B COCTaB MPEAMETHOM 001acTi « ECTeCTBEHHO-HAYYHBIC TIPEAMETHIY.

OO0miee 4YMcnO 4YacoB, OTBENEHHBIX MJIs HM3yUYCHHUS XHMHH, Ha 0a30BOM YpOBHE
cpeaHero obmiero oOpazoBaHusi, cocTaBiseT 68 udacos: B 10 kiacce — 34 yaca (1 yac B
Heneno), B 11 kmacce — 34 gaca (1 gac B Heemo).



COJAEPKXAHUE OBYYEHUA
10 KJTACC
OPITAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBBI OPraHUYeCKOM XUMUH

[IpenMer opraHuyeckol XHWMHH: €€ BO3HMKHOBEHHE, pa3BUTHE U 3HA4YECHHUE B
IIOJIyYEHUH HOBBIX BEIECTB U MAaTE€pUAIOB. Teopus CTPOCHHUS OPTaHUYECKUX COEIMHEHUN
A. M. BbyrtnepoBa, €€ ocHOBHble MOJIOKEHUS. CTpyKTypHblE (OPMYJBl OpraHUYECKHX
BeniecTB. ['omonorusi, mzomepusi. XuMUYeCcKas CBSI3b B OPraHUYECKHUX COEAMHEHMSIX —
OJIMHApHBIE U KPaTHBIE CBS3U.

[IpencraBnenne o Kinaccupukanuum OpraHuyeckux BemecTB. HomeHknaTypa
OpraHMYECKUX COEIMHEHUU (CHUCTEeMAaTH4YecKas) M TPUBHAJIbHBIE HA3BaHUS Ba)KHEHIIMX
IIPEICTAaBUTENIEN KJIACCOB OPraHUYECKUX BEILECTB.

OKCIepUMEHTaJIbHbIE METObI U3yUEHUS BEIIECTB U UX NPEBPAIICHHI: 0O3HAKOMIICHHE
¢ oOpa3llaMM OpPraHMYECKHX BEIIECTB M MaTepHajlaMd Ha HMX OCHOBE, MOJIEIMPOBAHUE
MOJIEKYJl OpPraHMYEeCKUX BEILECTB, HAOIIOJEHNE U OMHCAHHE JEMOHCTPALMOHHBIX OIBITOB
[0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB NP HarpeBaHUM (IUIaBiieHHE, OOyIJIMBaHUE U
TOpEHHeE).

Yriaesoaopoasl

ATKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUECKUNA psAA. MeTaH M 3TaH — IpocTennIne
IPEJCTaBUTEIN AJKAHOB: (PU3MUECKHE U XMMUYECKHE CBOWCTBA (pEeaKkIMM 3aMEIleHUs U
rOpeHus ), HaxXOKJEHUE B IPUPOJIE, IOJyUYE€HNUE U IPUMEHEHHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUU psii. OTWIEH W NPONWIEH —
IOpOCTEHIINe MPEACTaBUTENN AJKEHOB: (U3MYECKHE U XUMUYECKHE CBOWCTBA (peakuuu
T'UIPUPOBAHNS, TAJIOTEHUPOBAHMS, THIpaTallii, OKUCICHUS U MTOJIMMEPU3ALINN ), ITOTyYEeHUe
U TIPUMEHEHUE.

Ankamuensl: Oyraamen-1,3 wu  metmnOyramueH-1,3:  cTpoeHue, BaKHEHIIIHNE
XMMHMUYECKHE CBOICTBA (peakuus nonumepusanuu). [loayuyeHne cHHTETHYECKOro Kaydyka 1
PE3UHBI.

ATNKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUM psia. ALCTHICH —
NOPOCTEHUIINI IpeICTaBUTeNb AJKUHOB: COCTaB, CTPOEHHUE, (DU3MUYECKUE M XHUMHUYECKUE
CBOICTBA (peakUuy T'MAPUPOBAHUS, FaJIOr€HUPOBAHU, TUAPATALMU, TOPEHUS), TIOJTyUYEHUE
U TIPUMEHEHUE.

Apensbl. benzoun: cocrtaB, cTpoeHHe, PU3NUYECKHE M XMMHUYECKUE CBOMCTBA (peakuuu
raJIOT€HUPOBAaHMS U HUTPOBAHUSA), MOJIYyUYEHUE U IPUMEHEHUE. 101Y01: cocmas, cmpoenue,
Quzuueckue u Xumuueckue Ce0UCMEA (peakyuu 2an02eHUpOBAHUs U HUMPOBAHUL),
noayyenue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTMyeckas CBSI3b  MEXKIY
YTJIEBOI0POJaMH, IPUHAUIEKALTUMH K PA3JIMUYHBIM KJIaCCAM.

[TpupogHble UCTOYHUKH YriaeBoaopooB. [IpuponHblii ra3 W MOmMyTHBIE HE(TSIHBIC
ra3el. Hed1p u e€ npoucxoxzaenue. Criocodbl nepepaboTku HepTH: MeperoHka, KPEeKUHT
(TepMuuecKui, KartaguTuyeckuii), nuponus. IlpoaykTel mnepepaboTku HepTH, HX
OpUMEHEHHE B TPOMBIIICHHOCTH W B ObITy. KameHHBI yromb M TPOAYKTHI €T0
nepepaboTKH.

DKCHepUMEHTaJIbHbIE METO/Ibl U3yUEHUs BEIIECTB U MX MPEBPAIICHUI: 03HAKOMIICHHE
¢ o0pasumaMu TUIacTMacc, KaydykoB H pe3uHbl, Koiwiekiuu «HedTts» u  «Yromby,
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MOJEIIMPOBAHUE MOJIEKYJ] YIVIEBOJOPOJOB U  TAJIOT€HONPOU3BOJIHBIX, IPOBEJACHUE
IPAKTUYECKOW pabOThl: MOJTYyYEHUE ITUIIEHA U U3yYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHMUYECKOW peakluuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIeCTBA WJIM MPOAYKTA PEaKIUU MO U3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO U3 UCXOHBIX BEUIECTB WJIK MIPOYKTOB PEAKIINH).

Kuciaopoacoaep:xamme opranudeckue coeJUHEHUS

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOI M 3TAHOJ: CTpOeHHue, pU3nYecKue u
XUMUYECKHE CBOMCTBA (pe€akuuu C AaKTUBHBIMM METAUIAMH, TaJIOr€HOBOAOPOAAMH,
ropeHue), npuMeHeHue. BojgopoaHble CBA3M MeXAy MoOJIEKyJaMu crnupToB. /[leiicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroaToOMHbI€ CHOUPTHL. DTHIEHTJIUKOIb WU TIULEPHUH: CTpOeHUe, (pu3andyeckue u
XUMHYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO IIEJOYHBIMM MeETajulaMH, KauyeCTBEHHas
peakiysi Ha MHOTOAaTOMHbIE crupThl). JleiicTBue Ha opranu3M uenoBeka. [Ipumenenue
IIMLEPUHA U STUJICHTJIMKOJIS.

@®eHo: CTpOCHHE MOJEKYINbI, (PU3NYECKHE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. Ilpumenenne denona.

Anpaerunpl U kemouwvl. PopManbAeTu], aueTAIbIETHA: CTpPOeHHUE, (U3NYECKHUE U
XUMHYECKHE CBOMCTBA (peaKIMM OKHCIICHHUS M BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIIHH),
MOJIy4YE€HUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TMpeAeNibHbIE KapOOHOBBIE KHUCJIOThl. MypaBbUHas M YKCycCHas
KHUCJIOTBI: CTpOCHUE, (PU3NYECKUE U XMMHYECKHe CBOMCTBa (CBOMCTBa, 00IIMe IS Kiacca
KHUCTIOT, peakius dTepuukanum), noayueHne u npuMmenenue. CteapuHoBas M OJICMHOBAs
KHUCJIOTBI KaK MPEICTAaBUTENN BBICIIMX KApOOHOBBIX KHUCIOT. Mblja KaK COJM BBICIIMX
KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE JICHCTBUE.

Crnoxuble 3(uUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [MIPOIU3 CIOMKHBIX
adupoB. Kupsl. ['uaponus xupos. [Ipumenenue xxupos. buonornyeckas posb )KHPOB.

VYrneBoabl: cocTaB, Kiaccu(UKalMs YrieBoJAoB (MOHO-, JHU- M TOJHCAXapHbI).
['mroko3a — mpocTeimmii MoOHOCaxapul: 0OCOOEHHOCTH CTPOEHUSI MOJIEKYIbI, (U3HMUECKUE U
XUMHUYECKHUE CBOMCTBA (B3auMoeicTBre ¢ ruapokcuioM meau(Il), okucienne aMmMuaqyHbIM
pactBopom okcuaa cepebpa(l), BoccTaHoBlIeHHE, OpPOKEHHE TJIIOKO3bI), HAXOXJICHHE B
npupoje, MNpUMEeHeHue, Ouonorudeckas poib. DotocuHTe3. DpyKTO3a Kak H3OMEp
TJIFOKO3BI.

Kpaxman wu nemmono3a Kak mnpupojHbie mosuMepsl. CTpoeHue Kpaxmana u
HeJUTI0N103bl. PU3NYECKHe M XUMHUYECKHE CBOMCTBa Kpaxmana (IMIpOJiu3, KayeCcTBEHHas
peakius C HOJIOM).

OKCHEepUMEHTAJIbHbIE METO/bl U3YUYECHMsI BELECTB U MX NPEBPALICHUI: NIPOBENCHHUE,
HaOJII0/IEHE U OMHMCaHUe JEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIUPTOB, KAUECTBEHHbBIE
peaKIMu OJTHOATOMHBIX CHUPTOB (OKHCIIeHHE 3TaHoda okcuaoM Menu(Il)), MmHOroaTOMHBIX
CHUPTOB (B3aMMOJIEHCTBUE IIHLepuHa ¢ TuapokcuaoM Meau(1l)), anpaernioB (okucieHue
aMMHa4HbIM pacTBopoM okcuzaa cepedpa(l) m runpoxcuaom menu(ll), B3ammoneicTBue
Kpaxmaljia ¢ MOJIOM), MPOBEJEHUE MPAKTUYECKONM paboThl: CBOMCTBAa pacTBOpa YKCYCHOMU
KHCIIOTBHI.

PacuérHrple 3agaun.

Bbruncnenuss mo ypaBHEHHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIeCTBa WJIM MPOAYKTA PEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEUIECTB WJIK IPOJYKTOB PEAKIIUH).




A3oTcozepkaliue OpraHu4eckiue CoeJMHEHMS.

AMUHOKHCTIOTB Kak aM(oOTepHble OpraHuyeckue coefuHeHus. Duznyeckue u
XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha MpuMepe TimiuHa). buomornmyeckoe 3HadyeHHE
aMUHOKHUCIIOT. [lenTu b

benku kak mpupoaHbIE BHICOKOMOJIEKYIIIpHBIE coequHeHus. [lepBruunas, BTOpruuHas u
TpeTHYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB: THAPOJIU3, JCHATYpalus,
KaueCTBEHHBIC PEaKIMU Ha OCJIKH.

DKCTepUMEeHTaIbHbIE METOAbl M3YUEHUS BELIECTB U UX MPEBpallleHUi: HAOI0IeHHe U
OMKCAHHUE JIEMOHCTPAIMOHHBIX OMBITOB: J€HATypalusi OEIKOB MpH HAarpeBaHUM, LIBETHHIE
peakiuu OEIKOB.

BbicokoMoJieKyJISIpHbIE COeTHHEeHN S

OcHOBHBIEC OHATHSA XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb MOJMMEpPHU3AINH, CPEIHsIs MOJeKyispHas macca. OCHOBHbBIE
METOJIbI ~ CHHTE3a  BBICOKOMOJICKYJSIPDHBIX  COCIMHCHWW —  TIOJUMEpH3aIus U
MOJIMKOHICHCAIIHSL.

DKCTepUMEHTaIbHbIE METO/Ibl M3yUEHUS BEIIECTB M MX MPEBPAIICHUI: 03HAKOMIICHHUE
¢ o0pa3iamMu IPUPOJTHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYIYKOB.

MexmpeameTHbIE CBS3H.

Peanu3zanus MeXNpeaMETHBIX CBSI3€d NMPU HM3yYEeHUU OpraHnyeckoi xumuu B 10
KJIaCCE OCYIIECTBIISICTCS Yepe3 UCTIOIB30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHITHH,
TaK W TIOHATHH, SBJSIOMUXCS CHCTEMHBIMH ISl OTACIBHBIX IPEAMETOB E€CTECTBECHHO-
HAYYHOTO ITHKJIA.

OO01mue ecTecTBEHHO-HAYUHbIE MOHATHS: SIBJICHHE, HAYYHBIA (paKT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHAIM3, CHHTE3, KIacCHU(PUKAIUA, NEPHOJUIHOCTh, HAOIIOECHUE, H3MEPCHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE.

®dwuszuka: MaTepuisi, PHEPrusi, mMacca, aToOM, JJIEKTPOH, MOJIEKYJa, SHEPTreTUYECKUN
YpOBEHb, BEIIECTBO, TeJI0, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, (PUIUYECKUE
BEJIMYHMHBI ¥ CIMHUIIBI MX U3MEPEHUSI.

buonorus: xnerka, opranusm, 6uocdepa, oOMeH BelecTB B opraHu3zMe, GOTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCJIKH, YTIIEBOIbI, YKUPbI, JEPMEHTHI).

['eorpadust: MUHEpABI, TOPHBIC TTOPOJIBI, MTOJIE3HBIC HCKOITAEMBIE, TOITMBO, PECYPCHI.

TexXHONOTHS: THUIIEBbIC TPOAYKTHI, OCHOBHI PAIlMOHAIBHOTO TIMTAHHS, MOIOIINE
CpEeJICTBA, JICKAPCTBEHHBIE 1 KOCMETUYECKUE TIperapaThl, MaTepUalbl U3 UCKYCCTBEHHBIX U
CUHTETHYECKHX BOJIOKOH.

11 KITIACC
OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH

XuMudeckud smeMeHT. AToMm. Snpo aroma, W30TONBL. OJIEKTPOHHAs 00OJOYKa.
DOHepreTuyeckue YypOBHH, MOAYPOBHU. ATOMHbIE oOpOuTanu, S-, p-, d- DIEMEHTHI.
OCOOEHHOCTH pacIpesieleHnsl 3JIEKTPOHOB MO OpOMTAlsIM B aTOMax AJIEMEHTOB TMEPBBIX
YeTHIPEX MEPUOA0B. DIEKTPOHHAS KOHPHUTYpaLUs aTOMOB.

[Tepnognueckuit 3akoH u llepuognueckas cucrema XUMHUYECKUX 3neMeHToB [, U.
MenpneneeBa. CBsA3p NMEPUOAMYECKOro 3aKkoHa M Ilepmoanyeckoil CUCTEMBl XMMHUYECKHX
anementoB JI. WM. MeHneneeBa ¢ COBPEMEHHOM TEOpHUEM CTPOEHUS  aTOMOB.
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3aKOHOMEPHOCTH HU3MEHEHHS CBOMCTB XHMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX HMU
IIPOCTBIX M CJIOYKHBIX BEIIECTB 110 TPyNIaM U IepuoAaM. 3HaU€HHE NEPUOJUIECKOr0 3aKOHA
B Pa3BUTUU HAYKHU.

CrtpoeHue BemiecTBa. XMMHUUYECKasi CBA3b. BUIbI XMMHUUYECKOW CBsI3M (KOBaJIGHTHAs
HENoJIsIipHasT W  TOJIApHAs, WOHHAs, MeTajuinueckas). MexaHusmbl 00pa3oBaHUs
KOBAJICHTHOW XHWMHYECKOH CBs3W (OOMEHHBIH W JIOHOPHO-aKIENTOpPHBIN). BomopomHas
CBA3b. BaneHTHOCTB. DnekTpooTpuuaTenbHOCTh. CTeneHb okucieHus. VoHbI: KaTHOHBI U
AHUOHBI.

BemectBa MOJEKYISIPHOTO MU HEMOJIEKYJSIPHOTO CTPOCHMS. 3aKOH TOCTOSHCTBA
COCTaBa BeIEeCTBA. THUIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THIA KPUCTAINYECKON PEIIETKHU.

[lonsiTve 0 nucnepcHbIX cuctemax. VICTUHHBIE U KOJUTOMIHBIE pacTBOpbl. MaccoBas
JI0JISI BEIIECTBA B PACTBOPE.

Knaccugukanust HeopraHumdeckux coenauHeHHd. HoMeHknatypa HeopraHM4ecKux
BellleCTB. |'eHeTHUecKas CBA3b HEOPraHMYECKUX BEIIECTB, NMPUHAIICKAIINX K PA3TUYHBIM
KJIacCaM.

Xumunueckasa peakius. Kiaccudukanus XuMU4YecKux peakuuid B HEOPraHUYECKOH U
OpPraHNYEeCKOW XUMHUHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHECHUS W
MIPEBPAIICHUS SHEPTUH IIPU XUMUUYECKUX PEaAKIUAX.

CKOpOCTh peakiny, e€ 3aBUCUMOCTh OT pa3au4HbIX (hakTopoB. OOpaTUMbIE pEaKIUu.
Xumudeckoe paBHoBecHe. DaKTOPHI, BIUAIOMINE HA COCTOSHUE XHMHYECKOTO PaBHOBECHS.
[Tpunuun Jle [larense.

Onextponutnieckas qucconnanus. CuibHbIC U clladble AIeKTPOIUThl. Cpeia BOJAHBIX
PacTBOPOB BEUIECTB: KUCJas, HEUTpaJIbHas, IICIOYHAS.

OKHCIHUTENTBHO-BOCCTAHOBUTENIBHBIC PEAKIIVH.

DKCIEPUMEHTAIIbHBIE METO/Ibl U3YUYEHHUS BEUIECTB U UX MPEBPAIICHUI: 1EMOHCTpaLus
tabiun «Ilepuonnueckas cuctema xumudeckux snemeHToB Jl. Y. MenneneeBay, nuzydeHnue
MoJieNiell KpUCTAINIMYECKUX PEIIETOK, HAOJII0JIeHUEe M OINHCaHWE JIEMOHCTPALMOHHBIX WU
71a00paTOPHBIX OMBITOB (pa3fio’KeHHE MEPOKCHAA BOAOPOAA B IMPUCYTCTBUU KaTaau3aTopa,
OIIpElENICHUE CpeAbl pPacTBOPOB BELIECTB C IIOMOILIbI0 YHUBEPCAIBHOIO HMHIMUKATOPA,
peakuuu HMOHHOTrO OOMEHa), NMPOBEJEHUE MPaKTUYECKON paboThl «BiusHue pa3iauyHbIX
(bakTOpOB HAa CKOPOCTh XMMHUECKON PEaKIum.

Pacuérnbie 3anaum.

Pacu€rel 1o ypaBHEHHAM XMMHYECKHUX PEaKLUi, B TOM YHUCJIE TEPMOXUMHUYECKUE
Ppacy€Thl, pacYETHI C UCIOJIB30BAHUEM ITOHATHS «MACCOBAsI 10JIS1 BEILIECTBAY.

Heopranuueckasi xuMus

Hemerannel. Ilonoxenue HemeTtauioB B IlepHoanyYecKOM CUCTEME XUMHYECKHX
anemeHnToB J[. . MenneneeBa 1 0COOEHHOCTH CTpOEHUs aTOMOB. Pu3NyecKue CBONCTBA
HEMETAJUIOB. AJUIOTpONHS HEMETAIOB (Ha MpuMepe Kuciopoaa, cepbl, ¢dochopa u
yIaepoza).

XUMHUYECKHE CBOMCTBAa BaXXHEHIIMX HEMETAJUIOB (TAJOr€HOB, CEphl, a30Ta, Gocdopa,
yriaepoga M KpeMHHUSI) UM UX COCAUHEHHH (OKCHUIOB, KHCIOPOJCOAEpXKAIIUX KUCIOT,
BOJIOPOAHBIX COCAUHEHUN).

[IpruMeHeHne BaKHEMIIIMX HEMETAJUIOB U UX COEAUHEHHM.

Meramnsl. [lonoxenne metaioB B [leproanueckoi cucteMe XUMUYECKUX AIIEMEHTOB
J. . MenneneeBa. OcCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 00O0JIOUYEK aTOMOB METAJUIOB.



O6mme ¢usnveckue cpoiicTBa MeTauioB. CIUIaBbl METAUIOB. DJICKTPOXUMUUYECKHUH Psi
HaMnpsH>KEHU METaJIoB.

XHUMHUYECKHE CBOMCTBA BaKHEHIIMX METAJJIOB (HATPHM, KaJlMuil, KalbIUi, MarHui,
ATIOMUHUM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUM.

OO6mre criocoObl mosydeHus: MeTauioB. [I[puMeHeHe MeTalIoB B OBITY U TEXHHKE.

DKCIIEpUMEHTAIBHBIE METOAbl M3Y4YEHHUS BEIIECTB U WX NPEBpAILLCHUN: U3yUYCHHUE
KOJUIeKIUU «MeTalljibl U CIIaBbl», 00pa3I[0OB HEMETAIIOB, PEIICHUE SKCIEPUMEHTATbHBIX
3aa4, HaOMIOJeHWe ¢ ONHCaHWE JEeMOHCTPAIMOHHBIX H J1A0OpPaTOPHBIX OIBITOB
(B3amMoIeiCTBUE THAPOKCH/IA ATFOMUHUS C paCTBOPAMHU KHUCJIOT U IIEJI0YeH, KaueCTBEHHbIE
pEeaKIMK Ha KaTUOHBI METAJJIOB).

Pacuérnbie 3a1aun.

Pacuérel Maccel BemecTBa WM 00hEMa Ta30B 10 U3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Uil 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHS 1 )KU3Hb

Poner xumum B 0OECIEUECHHHM OSKOJIOTHYCCKON, DHEPreTHYeCKOM W MHUIIEBOU
0€30macHOCTH, Pa3BUTUU MeIULUHBL. [[OHSITHE O HAYYHBIX METOJAX MO3HAHMS BEIIECTB U
XUMHYECKHUX PEAKIIUM.

[IpenacraBnenus 00 OOMMX HAYYHBIX MPUHIUINAX IPOMBIIUICHHOTO TOJYYCHUS
BAKHEHIIINX BEIIECTB.

UYenoBek B MHUpPE BEHIECTB MU MATEPHUAIOB: BAKHEHIINE CTPOUTEIBHBIE MATEPHAIIbI,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPAaCKU, CTEKJIO, KEpaMHUKa, MaTepHUabl IJIs SJICKTPOHUKH,
HaHOMaTepHasbl, OPraHMYECKUE U MUHEPaTbHBIC YI0OpEHHUS.

XuMUs U 3J0pOBBE YEIOBEKA: MTPABHIIA UCIIOJIb30BaHUS JICKAPCTBEHHBIX MPENapaToB,
mpaBujia 0€30MacHOT0 HCIMOJIB30BaHUSI MPEMapaToB OBITOBOM XHMHUH B TIOBCEIHEBHOMU
JKU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBSA3€M NpU M3y4eHHHM OOIIed M HeopraHu4ecKou
XxuMUd B 11 Kilacce OCYIIECTBISICTCS UYepe3 HCIIOIb30BaHHE KaK OOIIUX eCTeCTBEHHO-
HaY4YHBIX MMOHATUMN, TaK U TIOHATHUH, SIBJSIONIMXCA CUCTEMHBIMU JJIsl OT/ACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mne ecTecTBEHHO-HAy4YHbIE MOHATUS: HAay4YHBIM (DaKkT, TUMOTE3a, 3aKOH, TEOPHS,
aHaIM3, CHUHTE3, Kiaccupukamms, TMEePUOAUIHOCTh, HAONIOJCHUE, OSKCIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHHUE, SIBJICHHUE.

®dusuka: Matepusi, IHEPrusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, U30TOII,
PaIMOaKTUBHOCTh, MOJIEKYyJa, JHEPreTHUYCCKUH YpOBEHBb, BEIIECTBO, TEI0, OO0BEM,
arperaTHOE COCTOSIHHE BEIIeCTBA, (M3UYCCKHE BCIMYMHBI W CAWHHUIIBI UX H3MEPEHUS,
CKOpOCTb.

buonorus: knerka, opraHusM, 3KocHcTema, Ouocdepa, Makpo- U MHUKPOIJIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIIECTB B OpTaHU3ME.

['eorpadus: MuHEpaTBI, TOPHBIE TTOPOJIBI, MTOJE3HBIE HCKOMTAEMBIE, TOIIUBO, PECYPCHI.

TexHonorusi:  XMMUYECKass  MPOMBIIUIEHHOCTh, METAJUIYprusi, MPOU3BOACTBO

CTPOUTCIIbHBIX MaTcpualioB, CEIbCKOXO03SMCTBEHHOC npon3BOACTBO, nuicBas
MMPOMBIIIJIICHHOCTD, (I)apMaL[eBTI/I‘-IeCKaSI MMPOMBIIIVICHHOCTD, MPOU3BOACTBO KOCMCTHYCCKUX
nmpemnapaTros, MMpOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepualios, QJICKTpOHHAA

IMPOMBIIIJIICHHOCTE, HAHOTCXHOJIOTHH.
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I[NIAHUPYEMBIE PE3VIIbTATbBI OCBOEHUA ITPOIPAMMLBI 110 XMMUU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnIuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHUS 00YJaIOIIUMHCS
mporpaMM  cpelHero ooOmiero o0pa3oBaHUsA  (JIUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHeiM).  HaydHo-meToaudeckoil  OCHOBOW Juis  pa3paboTKU  IUIAHHPYEMBIX
pPEe3yNbTaTOB OCBOCHHS NPOrpaMM CPEAHEr0o OOIIero oOpa3oBaHUs SIBISETCS CHUCTEMHO-
NEeSATENbHOCTHBIN MOAXO/.

B cooTBeTcTBUU ¢ CHCTEMHO-/AESITENIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHMSI MpeaMeTa «XUMHS» Ha YPOBHE CpEIHEro OoO0IIero oOpa3oBaHMS
BBIJICJICHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOIIUMUCA POCCUUCKON Tpa’kJaHCKOW MACHTUYHOCTH — TOTOBHOCTH
K CaMOpa3BUTHIO, CAMOCTOATEIILHOCTU U CAMOONPEIETICHHUIO;

HAJIMYME MOTHUBAIIMH K O0yUYEHHIO;

LEJICHANPABICHHOE pPAa3BUTUE BHYTPEHHUX YOEKIEHUH JUYHOCTH HAa OCHOBE
KJIIOYEBBIX IEHHOCTEH U UCTOPUYECKUX TPAAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U  CIIOCOOHOCTh  OOYyYalOlIUXCsl PYKOBOJICTBOBATbCSA B CBOEH
JEATETbHOCTU LEHHOCTHO-CMBICIIOBBIMA YCTaHOBKaMU, MPUCYIIMUMH II€JIOCTHOM CHUCTEME
XUMHUYECKOT0 00pa30BaHMUs;

HAJIMYWE MPABOCO3HAHUS HKOJIOTHUECKON KYIbTYphl M CHOCOOHOCTH CTaBUThH LIETU U
CTPOUTH KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeAMeTa «XHUMHs» JIOCTHUTAIOTCS B €IUHCTBE
y4eOHOM ¥ BOCHMTATEIBHOM NEATEIBHOCTM B COOTBETCTBUUM C T'yMAaHHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMHU, JTyXOBHO-HPaBCTBEHHBIMU LIEHHOCTAMHM M UJ€alaMU POCCHIICKOIO
Ipa)XJIaHCKOr0 OO0IecTBa, MPUHATHIMU B OOIIECTBE HOPMaMH W TpPaBWJIAMHU TOBEICHUS,
CHOCOOCTBYIOIIMMM ~ MpOIlECCaM  CaMOIIO3HAHMS, CaMOPa3BUTUS U  HPABCTBEHHOTO
CTaHOBJICHUS JTMYHOCTU O0yYarOMIUXCS.

JluyHOCTHBIE =~ pe3yNbTaThl  OCBOEHUS  MHpeaMera  «XUMHsS»  OTpaxaroT
c(OpMHUPOBAHHOCTD OIbITA TO3HABATEIILHON U MPAKTUYECKOM AESITENbHOCTH 00YyUYaroInXCs
10 pean3aliy NPUHATHIX B 001IECTBE IEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpa’KIaHCKOro BOCIIUTAHMS:

OCO3HAHUS OOYYaIOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX IIpaB U O0sS3aHHOCTEH,
YBa)KEHHSI K 3aKOHY U MPABONOPSIKY;

MPEACTABICHUSI O COLIMAIbHBIX HOPMAax M MpaBUJIaX MEKIMYHOCTHBIX OTHOUIEHUMN B
KOJUIEKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOH JAESITENIbHOCTH MpU CO3JaHUHM Y4eOHBIX
NPOEKTOB, pEUICHHH Y4eOHBIX W TIO3HABATENIbHBIX 3aJa4, BBIMOJIHEHHUH XMMHUYECKHX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI
JOPYTUX IPU aHATM3€ Pa3IUYHbIX BUIOB yUeOHOU e TeIbHOCTH;

2) NaTPMOTHYECKOTr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY M HAyYHOMY HACIEIUIO0 OTE€YECTBEHHOMN
XUMUU;

yBa)KeHHsI K MPOIECCy TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUs
XUMUH, OCO3HAHUS TOrO, YTO JIOCTHKEHUS HAYKH €CThb pe3yJbTaT JJIUTEIbHBIX
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HaOJIIOAEHUH, KPOMOTIMBBIX AKCIEPUMEHTAJIBHBIX TOMCKOB, IIOCTOSIHHOTO TPpyZa YY4EHBIX U
IIPAKTUKOB;

MHTEpECa M II03HABATEIIBHBIX MOTHBOB B IIOJYYEHUM H IOCICAYIOLIEM AaHAJIN3E
MH(OPMALIUU O MIEPEJOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIINTAHMSA:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO IOBEICHNUS;

CIIOCOOHOCTU OLICHMBAaTh CHUTYallMd, CBSI3aHHBIE C XUMHUYECKUMH SBICHHUSIMH, U
IPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHHMBATh CBOE MOBEACHUE M MOCTYIIKM CBOMX TOBAapUUIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIKOB;

4) popMuUpOBaHUSA KYJIbLTYPbI 310POBbS:

NOHMMAaHUsS LEHHOCTEH 370poBOro M 0e30macHOro odpasa >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOILLEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

co0umro/ieHus MpaBuil 0€30MacHOro o0palieHus ¢ BEIECTBAMU B OBITY, TOBCEIHEBHOM
KU3HU U B TPYAOBOH AESATEIBHOCTH;

NOHMMAHMsI LIEHHOCTH MPaBUJl HHIWBHUAYAIBHOIO M KOJJIEKTHBHOIO OE30MacHOI0
MIOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIFOACH;

OCO3HAHUS MOCJEICTBUN U HENPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOIICHUS alIKOTrOJIs,
HapKOTHUKOB, KypeHUs);

5) Tpya10BOr0 BOCTIUTAHUSA:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON JEeSTeNIbHOCTH,
0O0IIECTBEHHO IMOJIE3HOH, TBOPUYECKON U IPYIUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7a4 COLUAIBHON
HAIPABJIEHHOCTH (B paMKax CBOETO Kjacca, IKOJbI);

UHTEpeca K IPaKTUYECKOMY U3Y4EHUIO Mpodeccuil pa3inyHoOro poja, B TOM YHCie Ha
OCHOBE ITPUMEHEHUS IIPEIMETHBIX 3HaHNUM 110 XUMUU;

YBaXXEHUS K TPYAY, JIOISIM TPyZAa U pe3yibTaTaM TPYJAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHAMBHIYaJbHONH TPACKTOPHM OOpa3oBaHMUS,
Oynymeld mnpodeccun M pealu3aluud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMHUH, UHTEPECOB U MOTPEOHOCTEH 00IIIECTBA;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

HKOJIOTUYECKH  LEJIeCOO0Pa3HOro  OTHOWIEHUS K TMpPUPOAE, KaK HCTOYHHKY
CYILLIECTBOBAHUS KU3HU Ha 3eMIIE;

NOHMMAaHMsI  [JIOOAJBHOIO  XapakTepa  OSKOJOTMYECKUX  MpoOieM,  BIUSHUSA
HDKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLUAIIBHOU CPEBI;

OCO3HAHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUSl JOCTMKCHUH XUMHHM JJIS PELICHHS
BOITPOCOB PAallMOHAJIBHOIO MIPUPOIOIIOIB30BAHMS;

AKTHUBHOTO HENPHUATUSA JEWCTBUM, NPUHOCAIIMX BPEA OKPYKAIOIIEH IPUPOIHON
cpelne, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUATHBIE HKOJOTUYECKHE MOCIEeICTBUSA
IIPEANPUHUMAEMBIX IEUCTBUI U IPENOTBPAILATD UX;

HaJIU4MsS Pa3BUTOIO SKOJOTMYECKOTO MBIIIEHUS, YKOJIOTHYECKON KYJIbTYpbI, OIbITA
JEATENBHOCTH 3KOJIOTMYECKON HANpaBIE€HHOCTH, YMEHMS PYKOBOJCTBOBAaTbCSI HMHU B
NO3HABATEIbHONW, KOMMYHUKAaTUBHON M COLMAIbHOW IMpPAaKTUKE, CIIOCOOHOCTH U YMEHMS
aKTUBHO MPOTUBOCTOATH UCOJIOTUU XeMOo(poouu;

7) HIEeHHOCTH HAYYHOI'0 O3HAHMSA:
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c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH B OOIIECTBEHHON MPAKTHKU;

MOHWMAaHMI CIeNU(DUKUA XUMUU KaK HAyKH, OCO3HaHHs €€ poiid B (pOpMUpOBAHUU
pPalMOHATBHOTO HAYYHOTO MBIIUJICHUS, CO3JAaHUU IIEJIOCTHOTO TMPEJCTaBlICHUs 00
OKpYKalollleM MHpPE KaK O €IMHCTBE MPUPOJBI M YEJIOBEKa, B TMO3HAHWU TMPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHruH MPoOIeM COXpaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTU B 0COOON 3HAYMMOCTH XUMHUU JJIi COBPEMEHHOW IMBHIIM3AIUU: B €€
I'YMaHUCTUYCCKOH HANpPaBICHHOCTH M BaXXHOW POJM B CO3JaHUM HOBOW  0asbl
MaTepUaIbHON KYJIBTYpPHI, PEIICHHH TJIOOAIBHBIX MPOOJEM YCTOWYMBOTO pPa3BUTHUSA
YeJI0BEYECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUIIIEBON U HKOJIOTUYECKONW 0€30MacHOCTH, B
Pa3BUTUU MEIUIIMHBI, OOECIEUEHUHU YCIOBUM YCMEIIHOTO TpyJda U IKOJIOTHYECKU
KOM(OPTHOM )XKMU3HU KaXJOT0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: IMOHMMAHUS CYIIHOCTA METOJOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH HCIIOJIb30BATh MOJy4aeMble 3HAHUS
JUIS aHalli3a W OOBSICHEHHUS SBJICHUHM OKPYXAIOIIET0 MHUpa M TPOUCXOIAIMNX B HEM
W3MEHEHUH, YMEHHUsI JenaTh 00OCHOBAaHHBIC 3aKIIFOYCHHS Ha OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINUXCS TAHHBIX C eI MOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIBHO HCIOJIb30BaTh XUMHYECKHWE 3HAHUS IS pEelIeHUs
po0JieM B peabHbIX JKU3HEHHBIX CHTYAIIHSX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON JIeATeIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHMM IO XUMHUHU B COOTBETCTBUM C KU3HEHHBIMH
MOTPEOHOCTSAMH;

WHTEpeca K OCOOCHHOCTSIM TpyJda B pas3lIuyHbIX cdepax MnpodeccuoHaIbHON
JICATSIIHHOCTH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHbIe pe3yNIbTaThl OCBOCHHUS Y4eOHOTO TpenMera «XUMHS» Ha YpPOBHE
cpemHero od1ero oopa3oBaHMs BKIIIOYAOT:

3HAYUMBIC I (DOPMUPOBAHUS MUPOBO33PECHUS O0YUAFOIINXCS MEKIUCIIUIUTMHAPHBIC
(MEXIIpeIMETHBIE) OOIIICHAYYHBIE TIOHATHS, OTPaXKAIOIIUE IEIOCTHOCTh HAyYHOW KapTHUHBI
MHUpa U crienu(prKy METOJIOB MMO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepus,
BCILIECTBO, JHEPIus, SBJICHHUE, IMPOIECC, CHCTeMa, HAYJYHBIM (aKT, MPHUHIIMII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIIeAOBaHNE, HAOI0ICHHE, U3MEPEHHE, DKCIICPUMEHT U
apyrue);

YHUBEpCaJbHbIE  y4cOHBIC JIEHUCTBUsA  (IMO3HABaTeIbHBIE, KOMMYHHKATHBHBIC,
perynsTuBHbIC), obecrneunBamomue (HopMupoBaHUE (QYHKIIMOHATBLHON TI'PaMOTHOCTH U
COITMATTFHON KOMIIETEHIINH 00y4aroIINXCs;

CIOCOOHOCTh  OOYYAIOIIUXCS UCIOJIB30BaTh OCBOEHHBIE MEXJAUCIUIUTMHAPHBIC,
MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC Y4eOHBbIC JCUCTBHUS B MO3HABATEILHOU U
COLMAJIBHOM MPAKTHKE.

MeTtanpeaMeTHbIe Pe3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMUA YYCOHBIMH
MO3HABATEIHLHBIMUA, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JICHCTBHUSIMH.

OgyajieHne YHUBEPCAJbLHBIMH YUeOHBIMH NMO3HABATEIbHBIMU JIei CTBUSIMU:

1) 6a30Bble JJOrHYecKHe AeiicCTBUSA:

CaMOCTOSTEIPHO (POPMYJIUPOBATh M aKTyaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMmaTpuBarTh;
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OIpeNeNATh LeNU ACATEeIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUU MX JTOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTaThl ACATEIBHOCTH C NOCTABICHHBIMH LIEISIMU;

UCIOJIb30BATh IPU OCBOEHUM 3HAHUM NPUEMBI JJOTMYECKOTO MBIIIJIEHUS — BBIAEISTh
XapaKTepHble MPU3HAKM MOHATHI M YCTAHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHATUSA 111 OOBSICHEHUS OTIENbHBIX (DaKTOB U SBJICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUM I KJIACCU(UKALUMU BEUIECTB U XUMHUYECKUX
peakuui;

yCTaHaBJIMBATh IPUUMHHO-CIIEICTBEHHbIE CBSI3U MEXKIY U3Y4YaeMbIMHU SIBJICHUSMU;

CTPOMUTH JIOTMYECKUE paACCYXJIEHUs (MHIYKTUBHBIE, AEITyKTHBHbBIE, 10 aHAJIOIUN),
BBISIBJISITh  3aKOHOMEPHOCTM M NIPOTHUBOPEYUS B  PACCMATPUBAEMBIX  SIBJICHMSIX,
(GopMyIHpOBaTh BBIBOJIbI M 3aKIHOUECHHUS;

OPUMEHATh B TpOIECCEe IO3HAHUS, HCIOJIb3yeMble B XHMUU CHMBOJINYECKHUE
(3HaKOBBIE) MOJENIM, MPEOOPa30BBIBATH MOJENIBHBIE NMPEACTABICHUS — XUMHUYECKUHA 3HaK
(cuMBOJI) BJIeMEHTa, XUMHUYecKas (opmyisa, ypaBHEHME XHMHUYECKOM peakuud — Mpu
pelIeHur Y4eOHBIX ITO3HABATENbHBIX M NPAKTUYECKUX 3ajiad, NPUMEHSTh Ha3BaHHBIE
MO/IEJIbHbIE TIPECTABICHUS Ul BBISABICHUS XapaKTEPHbBIX MPU3HAKOB M3y4aeMbIX BEIIECTB
Y XUMHYECKHUX PEAKIUM.

2) 0a3oBbIe HCCIeA0BaTeNbCKHE IelCTBUSA:

BJ1aJIeTh OCHOBAMH METOJI0B HAYYHOT'O [TO3HAHU BEILIECTB U XUMHUECKUX PEaKIIHii;

dopMynMpoBaTh L€ W 3aJa4d HCCIEJOBAHMSA, HCIOJIb30BaTh IOCTABJIECHHBIE U
CaMOCTOSTENBHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAadye€CTBE MHCTPYMEHTA IO3HAHUA U
OCHOBBI /151 (DOPMHUPOBAHMS THUIIOTE3Bl IO IPOBEPKE IPABWIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUMU;

BJIa/IETh HABBIKAMHU CaMOCTOSITEIBHOTO IJIAHUPOBAHUS M IPOBEJIEHUS YYEHHUECKHX
HKCIEPUMEHTOB, COBEPILIEHCTBOBATh yMEHHUS HaOMIOJaTh 3a XOJOM  Ipoliecca,
CaMOCTOSATEIBHO MPOTHO3UPOBATH €T0 Pe3ysbTaT, (OopMyIUpOBaTh 000OIIEHNUS U BBIBObBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH pPE3YJbTAaTOB HCCIEJOBAHUSA, COCTABISATh OOOCHOBAaHHBIN
OTU€T O MpoJeNaHHON paboTe;

nprOOpETaTh OMBIT YYEHUYECKOW HCCIENOBATEIHCKOM M MPOCKTHOW NEATEIhHOCTH,
HPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY TOUCKY METOJIOB pEIICHUs
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUS.

3) pabdora ¢ unopmanueii:

OPUEHTHUPOBATHCA B PA3JIMYHBIX HCTOYHHKAX HHGPOpMAIMK (HAYYHO-TOMYJISIpHAs
JAUTEpaTypa XHMHUYECKOTO COJIEep>KaHUs, CIpaBOYHbIE IOcoOus, pecypcbl MHTepHera),
aHaJIM3UPOBaTh MHMOPMALMIO PaA3IMYHBIX BHAOB U (OPM MPEICTABICHUS, KPUTHUYECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUYUBOCTE;

(bopMyIHpOBaTh 3alpOChl M MPUMEHATh PA3JIMYHbIE METO/bI MPHU MOUCKE U OTOOpE
uH(pOopMaluy, He0OXOIUMOM J1JIs1 BBIMOJIHEHUS YYEOHBIX 3a7a4 ONPeeIEHHOIO TUIIA;

npuodperaTh OTIBIT MCIIOJIb30BAHMUS MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUI U pa3InYHbIX IOUCKOBBIX CHCTEM;

CaMOCTOSATENbHO BHIOMpATh ONTUMAIBbHYIO (OpMy NpeaCTaBIeHUS HWHGOPMAIIH
(cxeMbl, rpaduKu, 1UarpaMMbl, TAOIUIBL, PUCYHKH U IPYTHE);

UCIOJIb30BAaTh HAaYYHBI $3bIK B Ka4eCTBE CpPEACTBA IpPH padoTe € XUMHYECKOU
uHpoOpMaIMel: TPUMEHATh MEXIpeaMeTHble ((U3NYecKue W MaTeMaTHYecKue) 3HaKd U
CUMBOJIBI, OPMYIIbI, a00pEBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BATh U MPEOOPaA30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJIATHOCTH.

OBi1ajeHne YHUBEPCAJbHBIMH KOMMYHUKATHBHBIMU /1eiCTBUSIMU:
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3aJaBaTh BOIIPOCHI 10 CYIIECTBY OOCYXJaeMOM TeMbl B XOJ€ JAMaiora MW/WiH
JUCKYCCUH, BBICKa3bIBaThb WUAEH, (OPMYIUPOBATh CBOM IPEAJIOKEHUS OTHOCHUTEIBHO
BBITIOJIHEHUS TIPEJI0KEHHOM 3a1a4u;

BBICTYIIaTh C MPE3EHTAlMEd  pe3yJbTaTOB IO3HABATEIbHOW  JI€ATEIBHOCTH,
HOJYYEHHBIX CaMOCTOSITEIbHO MM COBMECTHO CO CBEPCTHHUKAMHU IPH BBIIOJIHEHUU
XMUMHUYECKOTO 3KCIIEPUMEHTa, MPAKTHUYECKOM paboThl 1O HCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEUIECTB, pPEANU3ALMUU YYEOHOro MpoeKTa W (POPMYIMpPOBATH BBIBOJBI IO
pe3yapTaTaM HpPOBEAEHHBIX MCCIEAOBAaHMI MyTEM COIVIACOBaHMS MO3MLIMH B XO0j€
oOcyxieHns 1 0OMeHa MHEHUSIMHU.

OBJiajieHNe YHHBEPCAJIbHBIMY PeryJIITHBHBIMH J1eHCTBUSIMM:

CaMOCTOSITEIbHO  IUIAHUPOBATh M OCYIIECTBISATH  CBOKO  IO3HABATENIbHYIO
NeSITeNIbHOCTD, ONpeaesss e€ Leau U 3ajaud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOIUMOCTH
KOPPEKTHUPOBaTh Ipe/ylaraéMblii aaropuT™M JEHCTBUII MHpH BBINOJIHEHUU Y4E€OHBIX U
UCCIIEIOBATENIbCKUX 3aJa4, BbIOMpaTh HamOosee 3()PEeKTUBHBIN CIIOCOO HMX pEHIeHHs C
y4€TOM MOJTyYEHHs] HOBBIX 3HAHUI O BEIECTBAX U XUMUYECKHX PEAKIIMSIX;

OCYILIECTBJISITH CAaMOKOHTPOJIb CBOEH JESATEIbHOCTH HAa OCHOBE CaMOaHalu3a M
CaMOOLIEHKH.

HHPEJMETHBIE PE3YJIBTATDBI
10 KJTACC

ITpenMeTHbIE pe3ynbTaThl OCBOEHHS Kypca « OpraHuyeckasi XuMUs» OTPakaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XHUMHUYECKOW COCTaBISAIONIEH €CTECTBEHHO-
HAy4YHOM KAapTHUHBI MUpa, POJIM XMMHUHU B MO3HAHUU SIBJICHUH NPUPOABI, B (POPMHUPOBAHUU
MBILUIEHUS. ¥ KYJIbTYPBl JUYHOCTH, €€ (QYHKIIMOHAIBHON IPpaMOTHOCTH, HEOOXOIUMON ISt
peleHusl MPaKTUYECKUX 3aJad U IKOJIOTHYECKH OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOAHON Cpele;

BJIQJICHUE CUCTEMOW XMMMUYECKUX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATrarolIue
HNOHATUS (XMMHMYECKUH JJIEMEHT, aTOM, DJJEKTPOHHas oOO0OJ0OYKa aroma, MOJIEKYIa,
BaJICHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, XHUMHUYECKas CBsA3b, CTPYKTypHas (opmyna
(pa3BépHyTas U COKpalll€HHas), MOJIb, MOJIApHAs Macca, MOJIAPHBIM 00BEM, YIriIepoaHbII
ckener, (yHKIMOHANbHAS TpyINa, pajukall, U30Mepus, U30Mepbl, TOMOJIOTHYECKUI DA,
TOMOJIOTH, YIJIEBOJOPObI, KUCIOPO U a30TCOAEpKAIIUE COCIUHEHUSI, MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMSI); TEOPUU M 3aKOHBI (Teopus
CTpOEeHUsl opraHndeckux BemecTts A. M. byTiepoBa, 3aKOH COXpaHEHHsS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMHUH; MUPOBO33PCHUYCCKHUE 3HAHMS, JICKALLIKUE B
OCHOBE IMOHUMaHUSI IPUUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUH, PaKkTOIOTHYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJIYyYEHUU M O€30MaCHOM MCIOJIb30BAaHUU Ba)KHEHIIMX
OpPraHWYECKHX BEIIECTB B OBITY U MPAKTUYECKON ACSITETLHOCTH YEIOBEKA;

cOPMUPOBAHHOCT, YMEHHUW  BBISBIATH  XapaKTepHbIE MPHU3HAKUA  TOHATHUH,
YCTaHaBIIMBATh UX B3aMMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIIME MOHATHS IIPU ONKMCAHUU
COCTaBa, CTPOCHMS U IIPEBPALLECHUN OPraHUYECKUX COCIUHEHNN;

cOPMUPOBAHHOCTP ~YMEHHUH  HCHOJB30BaTh XWMHUYECKYIO  CHMBOJIMKY  JUIS
COCTaBJICHUSI MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpauméHHOW) (opmyn
OpraHWYECKUX BEIIECTB M YPAaBHEHHM XUMHUYECKUX PEaKIUil, M3rOTaBIMBAaTh MOJCIIH
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MOJIEKYJl ~ OPraHMYECKMX  BELIECTB I  WUIFOCTPAllMM  UX  XUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHHS;

cOPMUPOBAHHOCT ~ YMEHHH  yCTaHAaBIMBATh  IPHHAUICKHOCTh  HM3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTAaBY M CTPOEHUIO K ONpPENEIEHHOMY Kiaccy/TpyIie
COeNMHEHUH  (YIJIeBOJOPOIBI,  KHUCIOPOJ M a30TCOAEpXKAllue  COEIUHEHHS,
BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHMsI), JaBaThb WM Ha3BaHUS [0 CUCTEMAaTUYECKOU
HomeHnknarype (IUPAC), a Ttaxke NpUBOAWTH TPUBHUAJIBHBIE HA3BaHMUS OTAEIBHBIX
OpPraHWYECKHX BEILECTB (ITUJICH, IPOMMIIEH, alleTHIEH, STUJICHIJIMKOIb, INIMIEPUH, (eHoll,
dopmanbaeruy, aneranbIerus, MypaBbUHas KUCIIOTa, YKCYCHas KHUCIIOTa, OJIEMHOBAs
KHCJI0Ta, CTEAPUHOBAs KUCIIOTA, INII0K03a, GPYKTO3a, KpaxMmal, HeJII0JI03a, TIUIUH);

c(OpMHUPOBAHHOCTh YMEHHS ONPENEIATh BUABl XUMUYECKON CBSI3M B OPraHMYECKHX
COEIMHEHHUAX (OMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUS IPUMEHATH MOJIOKEHUSI TEOPUH CTPOCHUS OPraHUYECKUX
BeniecTB A. M. ByTiepoBa 11s1 00bACHEHHS 3aBUCUMOCTH CBOMCTB BEILECTB OT UX COCTaBa
Y CTPOEHMS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTPOEHUE, (U3NYECKHE U
XUMHUYECKHE CBOWMCTBA TUIMYHBIX MPEACTABUTENECH pa3IMYHbIX KJIAaCCOB OpPraHMYECKHX
BeIlleCTB (MEeTaH, 3TaH, STUJICH, NMPOMUJICH, alleTuiIeH, Oyranuen-1,3, MmetunbOyraauen-1,3,
O€H30I1, METaHOJI, ITAHOJI, FTUIICHIJIMKOJIb, TIMLEPHH, (DEHOJI, alleTalbIeT U], MypaBbUHAs U
YKCyYCHasi ~KHMCJIOTBI, TJIFOKO3a, Kpaxmal, LeJUI0J03a, AaMHHOYKCYCHas KHCIIOTa),
WUTIOCTPUPOBATh TE€HETHYECKYIO CBSI3b MEKIYy HUMHU YpPaBHEHHUSIMH COOTBETCTBYIOIIMX
XMUMUYECKHX PEaKIUH C UCTIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTE€PU30BaTh MCTOYHUKH YIJIEBOJOPOJHOTO CHIPbS
(HedTb, MPUPOIHBIN Ta3, Yrojk), CIOCOObI X NMEPEPAOOTKH M MPAKTUUYECKOE MPUMEHEHUE
IPOJYKTOB NepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUI NMPOBOAUTH BBHIYHUCICHUS MO XUMHUYECKUM ypaBHEHHSIM
(Maccel, 00bE€Ma, KOJIMYECTBA UCXOJHOIO BEIIECTBA MM MPOAYKTa PEAKLUHU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMUECTBY OJJHOTO M3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKILIUH);

c(hOpMHUPOBAHHOCT, YMEHHH BIIQJICTh CHCTEMOW 3HAHWUH OO0 OCHOBHBIX METO/JaX
HAy4yHOTO IO3HAHUS, UCIOJIb3YEMBIX B XMMHUHM IPH HM3YYEHHUU BEIIECTB M XUMHUYECKHX
ABJICHUN (HaOJIOJICHUE, W3MEpPEHHE, OHKCICPUMEHT, MOJCIUPOBAHNUE), HCIIOIH30BAThH
CUCTEMHbIE XMUMHUYECKUE 3HAHUS Ui TMPUHATUS DPELIEHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYallUsX, CBA3AHHBIX C BEILIECTBAMU U UX IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOATh MPaBHIIa MOJIB30BAHMS XUMUYECKOM MOCYI0M
u 1a0opaTopHbIM O00OpYyJOBaHMEM, a TaKXKe IpaBuiia OOpalleHHs C BEUIECTBAaMHU B
COOTBETCTBUHU C MHCTPYKLMSMU IO BBITOJIHEHUIO Ja00PAaTOPHBIX XUMHUUECKHUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHH IUIAHUPOBATh U BBINOJIHATH XUMHUYECKUN IKCIIEPUMEHT
(mpeBpalieHusi OPraHuYecKUX BELIECTB NPU HArpeBaHUU, MOJYyYEHUE STHUIICHA U U3y4YeHUE
€ro CBOMCTB, KaU€CTBEHHbIE PEAKIIMM OPraHUYECKUX BEIIECTB, JeHATypalus OEKOB MpHU
HarpeBaHWM, IIBETHHIC peEakIuu OENIKOB) B COOTBETCTBUM C TPABWIAMU TEXHUKU
0e30macHOCTH TpHU OOpalleHWd ¢ BeIIecTBaMH U JabOpaTOpHBIM O0OPYIOBAHUEM,
NPEJICTAaBIATh Pe3yabTaThl XHMHUYECKOTO HSKCIEpUMEHTa B (opMe 3alucu ypaBHEHUUH
COOTBETCTBYIOIIMX peakuuil 1 GOpPMyIHPOBATh BEIBOJBI HA OCHOBE 3THX PE3YyJIbTATOB;

chOPMUPOBAHHOCT, ~ YMEHHH  KPUTHYECKHM  aHAIM3UPOBATh  XMUMHYECKYIO
uH(pOPMALINIO, TIOJYyYaeMyI0 M3 pa3HbIX MCTOYHUKOB (CpeAcTBa MaccoBOi MHGpOpMalUu,
WuTepHeT u Apyrux);
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c(OpMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBUJIa DKOJOTUYECKU LIEJIECO0O0pa3HOro
MOBEJCHUSI B OBITY M TPYAOBOHM AESATEIBHOCTU B ILIENSX COXPAHEHHS] CBOETO 3/0POBBS U
OKpYXarouleil MpUpOJHOM cpeabl, OCO3HAaBaTh OMNACHOCTh BO3JCHCTBUS Ha JKUBbIE
OpPTraHW3MBbI OMpEACTEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cMbica mokaszarens [1/IK,
NOSICHATh Ha TMpUMepax CHocOObl YMEHBIIEHUS M TPEIOTBPAIEHUS HX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

Ui OOyYaromMXCsli C OrPAaHUYEHHBIMA BO3MOXKHOCTSIMH  3/I0pPOBBSI:  YMEHHE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHUS BEIIECTB U XUMUUYECKUX
SIBJICHUH;

JUISL CJETBIX W CIa00BUIAIIMX OOYYArOUIUMXCS: YMEHHE HCIIOIb30BaTh peiabedHO-
TOYEUHYIO cucTeMy o0o3HaueHuil JI. bpaitng 11 3anucu XuMuyeckux GopmyiI.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOmas U HEOpraHWYecKas XHUMHs
OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUM: O XUMHUUYECKOW COCTABJISIONICH E€CTECTBEHHO-
HAay4YHOW KApTHUHBI MHUpPa, POJIM XMMHUU B MO3HAHUM SIBJICHHHN MPUPOIBI, B (POPMUPOBAHUU
MBINUICHUS ¥ KYJIbTYPbl JHYHOCTH, €€ (DYHKIIMOHAIBHOU IPaMOTHOCTH, HEOOXOIUMOM st
pelleHrs MPAaKTHUYECKUX 3a/lad U HKOJIOTMUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOU Cpele;

BJIQJICHUE CHUCTEMOW XMMHMYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIMOJArarollne
MOHSTHS (XUMUYECKUHN DIIEMEHT, aTOM, U30TOT, S-, p-, d- IEKTPOHHBIE OPOUTAIN ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJIIPHBIA 00BbEM, BaJIEHTHOCTD, JIEKTPOOTPULATEIIBHOCTh, CTENIEHb
OKHUCJICHHSI, XMMHUYECKasi CBs3b (KOBAJIECHTHAas, HOHHAas, METAJNIMYecKas, BOJOPOAHAs),
KpUCTAJUIMYECKass pelI€Tka, TUIbl XUMUYECKUX PEaKlHil, pacTBOpP, 3SIEKTPOIUTHL,
HEIJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAss JIUCCOLMALMS, OKUCIUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XMMHYECKOM peaklMM, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON aucconuanuu, nepuoandeckuid 3akoH . M. MennpeneeBa, 3akoH
COXPAHEHHUSI MACChl BEUIECTB, 3aKOH COXPAHEHUSI U IIPEBPALLICHUS SHEPTUU IIPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS,
JIeXKallue B OCHOBE MOHUMAHMSI MPUYUHHOCTH WM CHUCTEMHOCTH XHMHUYECKUX SIBIICHUH,
(dakTomornueckue CBEACHHS O CBOMCTBaxX, COCTaBe, TMOJIYYeHHMH U 0e30macHOM
UCIIOJIb30BAHUM  BAXKHEHIIMX HEOPTraHWYECKUX BEHIECTB B OBITY W MPAKTUYECKON
JeATEIbHOCTU YEIIOBEKA;

c(OPMHUPOBAHHOCTh ~YMEHHM  BBISBJISATH  XapaKTepHbIE MPU3HAKU  TOHSTHH,
YCTaHABJIMBATh UX B3aUMOCBA3b, UCIIOJIb30BAaTh COOTBETCTBYIOIIUE NOHATHS IIPU ONMCAHUU
HEOPraHWYECKUX BEILIECTB U UX MPEBPAIICHUN;

chOpMUPOBAHHOCT, YMEHUH  HCIOJIB30BATh XUMHUYECKYIO)  CHUMBOJIMKY IS
coctaBiieHUs (OPMyN BEHIECTB U ypPAaBHEHUN XUMHUYECKUX PEAKIHMHA, CHCTEMAaTUYECKYIO
HoMmeHknarypy (IUPAC) u TpuBuaibHbIE Ha3BaHUS OTACIIBHBIX HEOPTAaHWYECKHUX BEILECTB
(yrapHblil ra3, yriaekuciblii ra3, aMMuak, raméHas U3BeCTh, HEeral€Hasi U3BECTh, MUThEeBas
co/ia, MUPUT U APYTrue);

c(hOpMHUPOBAHHOCTh YMEHHUH OIpPEAENATh BaJEHTHOCTh W CTENEHb OKHUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEJAMHEHUSX PA3JIMYHOTO COCTaBa, BHUJ XUMHYECKOH CBS3H
(koBaJICHTHasl, HWOHHAs, METAJUIMYeCKas, BOJOPOAHAs) B  COCAMHEHHSX, THUI
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KPUCTANTMYECKON pPEIIETKH KOHKPETHOrO BellecTBa (aTOMHAs, MOJEKYJspHas, HOHHasi,
MeTaJTNYecKas), XapakTep cpeibl B BOAHBIX pACTBOPAX HEOPraHMUECKUX COCIMHEHUN;

c(OpMHUPOBAHHOCTh YMEHHUH YCTAaHABIMBATH MPHHAJIC)KHOCTh HEOPTaHMYECKHUX
BEILIECTB MO UX COCTaBY K OMPEEIEHHOMY KJIACCy/TPyIIe COeJUHEHUM (MPOCThIE BEIIECTBA
— METaJUJIbl U HEMETAJUIbI, OKCU/IbI, OCHOBAHMUSI, KUCIIOTHI, aM(OTEPHbIE THUIPOKCHIBI, COJIH);

c(hOpMHUPOBAaHHOCTh YMEHUH pacKpblBaTh CMBICH Nepuoanueckoro 3akoHa /J[. W.
MenzneneeBa U JAEMOHCTPUPOBATH €ro CUCTEMATH3UPYIOILYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHYECKHX 3JeMEHTOB 1—4 nepuonos Ilepuoandeckoil CHCTEMBI XUMHUECKHUX 3JIEMEHTOB
J. W. MengeneeBa, UCHONb3ysd TMOHATUSA «S-, p-, d-2IEKTpOHHBIE OpOUTAINY,
«IHEPreTUYECKUE YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U MX COEAMHEHUM MO mnepuogaMm M rpynmnam Ilepuogumdeckoil cHCTEMBI
XxuMHu4eckux aneMenToB /1. Y. Menpaeneena;

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE
TEHETUYECKON CBSA3M MEXJY HEOPTaHWYECKUMHU BEIIECTBAMH C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHII;

c(OpMHUPOBAHHOCTh yYMEHHUS  KJIACCU(PUIIMPOBATH XUMHYECKHE PEaKIUuu IO
pa3IMYHBIM TpHU3HAKaM (YHCIY M COCTaBY PEArupyroIIUX BEIIECTB, TEIJIOBOMY 3 (heKTy
pEeaKINK, U3MEHEHUIO CTETICHEH OKHUCICHHUS AJIEMEHTOB, OOPaTUMOCTH PEaKIUH, YYaCTHIO
KaTajau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTaBIISATh YPAaBHEHHSI PEAKIMA Pa3TUYHBIX THIIOB,
MOJIHBIC M COKpAIIEHHBIC YPABHEHUSI PEAKIUM MOHHOTO OOMEHA, YUYMTHIBAsl YCJIOBUS, MPU
KOTOPBIX 3TH PEaKIUU UIYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJUTH PEAKIIUHU, MOATBEPKAAIOIINE KaUeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPIaHUYECKUX BEIIECTB, PACIIO3HABATh OIBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPaX HEOPTaHUYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTH yMEHUHI pacKpbIBaTh CYILLIHOCTH OKHUCJIUTEIIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIMIl MMOCPEACTBOM COCTABJICHUS SJIEKTPOHHOrO OajaHca 3THX
peaKuui;

c(OPMHUPOBAHHOCTh YMEHUW OOBSCHATh 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOU
peaKkiMu OT pa3NW4YHBIX (HAaKTOPOB;, XapaKTep CMEIICHHUS XWMHUYECKOTO DPAaBHOBECHS B
3aBUCUMOCTH OT BHelIHero Bo3zaeiicTBus (npunuun Jle latense);

c(OpMHUPOBAHHOCTh YMCHHMI XapaKTEPHU30BATh XUMHUYCCKUE IMPOIIECCHI, JICKAIIUEC B
OCHOBE TNPOMBIIIJICHHOTO  TOJIYYEHHMsS] CEpPHOW  KHUCJIOTHI, aMMHaka, a  TakKkKe
c(hOpMUPOBAHHOCTh TPEACTABICHUN 00 OOMMX HAYYHBIX MPHUHIIUIIAX W IKOJOTHYSCKHUX
npo0JIeMax XUMHYECKOTO MTPOU3BOJICTBA;

c(OpMHUPOBAHHOCTh YMEHUH TPOBOJHWTH BBIYUCIICHUS C HWCIOJB30BAHHEM ITOHSTHUS
«MaccoBas JIOJi BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XUMUYECKUX
pEaKIusax, MacChl BEIIECTBA WM 00BbEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00BEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIMHM BEIICCTB, TEIUIOBOTO 3(ddekTa
peaKkiii Ha OCHOBE 3aKOHOB COXPAHEHHsI MAaCChl BEIIECTB, MPEBPAIICHUS U COXPAaHEHUS
DHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUH COOIIOaTh MPaBHJIA MTOJb30BAHMS XUMHUYECKOM TOCYI0M
U 1a00paTopHBIM O0OPYJIOBaHMEM, a TaKXKe TpaBWjia OOpaleHHS C BEIICCTBAMH B
COOTBETCTBUU C MHCTPYKIUSMH I10 BHITIOJTHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

18



c(OpMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJIHATE XUMHUYECKUNA 3KCIIEPUMEHT
(pa3ioxeHue INepokcuja BOJOPOJA B IPUCYTCTBUM KaTalau3aTopa, OMIPEAENICHHE Cpebl
pacTBOpPOB BEIIECTB C IOMOIIbI0 YHUBEPCAIBHOIO HMHAMKATOpA, BIMSHHUE DPA3IMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOH peakldH, PeaKU MOHHOTrO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyinbdar-, KapOOHAaT- M XJOPUI-aHUOHbBI, Ha KAaTHOH aMMOHHUS, pellIeHUe
HKCHEPUMEHTANBHBIX 3a1ad o TemMaMm «Meramiel» U «Hemerannsl») B COOTBETCTBUU C
NpaBWIAMH TEXHUKH O€30MIaCHOCTH HpH OOpalleHUH ¢ BEUIeCTBaMU U J1a0OpaTOPHBIM
000pyI0BaHUEM, IPECTABIATh PE3yJIbTaThl XUMUUECKOTO SKCIIEPUMEHTa B (JOpMe 3amucu
YPaBHEHUI COOTBETCTBYIOIIMX pPEAKUMA M (OPMYIMpPOBATh BBIBOABI HAa OCHOBE ITHX
pE3yJIbTATOB;

c()OPMHUPOBAHHOCTb ~ YMEHUH  KPUTHYECKM  AHAJIM3UPOBAaTh  XHMHYECKYIO
UH(POpMALIHIO, MTOJYYaeMYI0 U3 pa3HbIX MCTOUYHUKOB (CpelCcTBAa MacCOBOM KOMMYHHUKAIIUH,
WHTepHeT u Apyrux);

c(OpMHUPOBAHHOCTh YMEHHUIl COOIIOAATh IpaBHJIA 3KOJIOIMYECKH LEIeCO00pa3HOro
HOBEJICHUSI B OBITY U TPYAOBOM NEATEIBHOCTH B LIEISAX COXPAHEHHUS CBOETO 370POBbs U
OKpYXalolleil MpUPOJHOM Cpeabl, OCO3HABAaTh ONACHOCTb BO3JCHCTBUSA Ha JKUBBIE
OpraHu3Mbl OINpeeNEHHBIX BellecTB, MOoHMMas cMmbicn mnokaszatens IIJIK, mosicHsaTe Ha
npuMepax CrocoObl YMEHBIIEHHsS W MPEJOTBPALIEHUS HMX BPEIHOrO BO3ACHCTBUS Ha
OpraHu3M 4eJIOBEKA;

JUId  OOy4aromMXCsl C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH  3/I0pPOBBSI:  YMEHHE
IPUMEHSTh 3HaHUSA 00 OCHOBHBIX JIOCTYITHBIX METOAAX IMMO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUH;

JUIA CIIENIBIX M CIIa0OBHUIAMIMX OOYYaIOIIMXCS: YMEHHE HCIIONb30BaTh peIbeHO-
TOYEYHYIO cucTeMy o0o3HaueHui JI. bpaitng 11 3anucu XumMuyeckux GopMmyit.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KosnvecTBO 4acon DJIeKTPOHHBbIE
Ne /it HaumeHoBaHuUe pa3aesioB U TeM Kontpoapusie  TIpakTiueckue (undposbie)
NPOrpamMMbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Paszgea 1. Teopernyeckue 0CHOBbI OPraHM4YeCcKOM XUMHHU
[Ipeamer oprannueckou xumMuu. Teopust
1.1 CTPOEHHUSI OPraHUYECKUX COCANHEHUN A. 3
M. byrneposa
Uroro no pazneny 3
Paznea 2. YriueBogopoabl
2.1 [IpenenbHbie YTI€BOIOPOABI — ATKAHBI 2
29 HenpenenbHble yrieBoAOpOAbl: aJKEHbI, 6 1
AJTKaIUEHBI, ATIKUHBI
2.3 ApomaTudeckue yrieBoa0pO/Ibl 2
24 [IpupoiHbIE UCTOYHUKHU YTIIEBOJOPOJOB 3 1
U uX nepepadoTka
Uroro no pazneny 13
Paznen 3. Kuciaopoacoaep:kamnue opranudeckne coe{nHeHU sl
3.1 Cnuprtel. ®enon 3
39 Anppaeruasl. KapOOHOBBIE KUCITOTHI. 7 1
CrnosxHble 3Qupbl
3.3 VrieBoab! 3 1
Htoro no pazneny 13
Pazjen 4. A3oTcoaep:xainne opraHuyecKue coeJHHEeHUs
4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3
Hroro no pazgeny 3
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Pa3neu S. BoicokoMOJIeKYJISIPHBIE COCAMHEHUS

5.1 ‘ [Tnactmaccsl. Kayuyku. Bonokna 2
Htoro mo pa3aeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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11 KUIIACC

KoauuecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aeioB U TeM udpoBbIe
Ne ni/m IpOIPAMMEI pasi Beero KonTpoabusie IlpakTnyeckue f)lili pg)cf:m ar e.])'lebI e
padoThI padoThI pecypebi
Pa3nen 1. Teopernueckue 0CHOBBI XMMHHU
Crpoenue atomos. [lepuonnueckuit
1.1 3akoH u [lepuoanyeckas cucrema 3
XUMHUYECKUX deMeHTOoB /I. .
MenpeneeBa
12 Crtpoenue BemecTBa. MHOroooOpasue 4
BCIIICCTB
1.3 XUMHYECKUE pEaKIUU 6 1 1
Hroro no pazneny 13
Pasznen 2. Heopranuveckasi Xumus
2.1 Mertabl 6 1
2.2 Hewmetanbl 9 1 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUUECKHUX ’
BCIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3Hb
3.1 XUMHUS U )KU3HDb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO HACOB I10 34 ) 3

I[TPOTPAMME
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ITOYPOYHOE IIVTIAHUPOBAHMUE
10 KUIACC

Ne
o/

Tema ypoka

KoaundecTBOo 4acosB

Bcero

KoHTpoJibHbIe
padoThbI

Jara

IIpakTnuecku
p cckune HU3YyYeHM S

padoTHhI

DJIeKTPOHHBbIE
uuppoBbIe

oOpa3oBaTe/ibHbIE

pecypchbl

[Ipeamer oprannyecko XUMuH, €€
BO3HHKHOBEHUE, PA3BUTHE U 3HAYCHUE

Teopusi cTpoeHUs1 OpraHNYECKUX
coequnennit A. M. bytneposa, eé
OCHOBHBIE MOJIOXKECHUS

[IpencraBnenue o kiaccuduxauu
OpPraHMYECKHUX BELIECTB.
HomenknaTypa (cucremaruueckas) u
TPUBHAJIbHBIE HA3BAHUS
OpPraHMYECKHUX BELIECTB

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUN PsiT

MertaH 1 3TaH — NPOCTEUIIINE
MPEICTABUTEIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHUE,
CBOICTBA

DTUJIEH U NIPONWIEH — MPOCTeHIIne
MPEICTABUTEIIN AJIKEHOB

[TpakTuueckas padora Ne 1.
«ITomydyeHue 3THIICHA U U3YYCHHUE €TO
CBOMCTBY

Aunkanuensl. byraguen-1,3 u
MetwinOyraauen-1,3. [lonydenue
CUHTETHUYECKOTO KaydyKa M PEe3UHbI
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10

11

12

13

14

ANKHHEIL: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTHICCKUN PSI.
AneTusieH — npocTenimumii
MIPEICTABUTEITh AIIKUHOB

Brruncnenus o ypaBHeHUIO
XUMUYECKOU PEaKINU

ApeHbl: 0€H3011 U TOJIYOJL.
TOKCUYHOCTBH apeHOB

['eneTnyeckast cBsi3b yriaeBOAOPOIOB,
MPUHAICKAIINX K PA3JIMYHBIM
KJjaccaM

[IpupoHbIE HCTOYHUKH
YIJII€BOIOPOJOB: PUPOIHBIN ra3 u
MONYTHBIE HE(PTAHBIE ra3bl, HEPTH U
MIPOJYKTHI €€ mepepadOTKH

15

16

17

18

19

[TpupoHbIE UCTOYHUKH
YIJIEBOJIOPOJOB: IPUPOIHBIN I'a3 U
MOMYTHbIE HE(PTSIHBIE Ta3bl, HEPTH U
MIPOJYKTHI €€ IepepabdoTKH
KontponbHas pabota mo pazaeny
«YTJIEBOIOPOIBD)

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:

MCTAHOJ K 3TaHOJI. Bonopoz[Haa CBA3b

MHOroatoMHbI€ CITUPTHI:
STUJICHTJIUKOJIb U INIULEPUH

@eHOI: CTPOECHUE MOJIEKYIIBI,

bu3nyuecKre U XMMHYECKHE CBOWCTBA,

IIPUMEHEHHE

20

Anpaerunsl: popmanbaerua u
areraiabiaerua. ALeToH

25




21

OIHOOCHOBHBIE MPEEIbHBIC
KapOOHOBBIC KUCIIOTBI: MypaBbUHASA U
YKCyCHast

22

23

24

25

[TpakTraeckas padora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»

CreapuHOBas U OJICMHOBASI KUCIIOTHI,
KaK TMPEICTAaBUTEIH BBICIITUX
KapOOHOBBIX KHCIIOT

Mpbuta KakK COJTU BBICIITUX KapOOHOBBIX
KHUCIIOT, UX MOIOIIIee ICHCTBHE
CnoxxHbie 3(pUpPHI KaK TPOU3BOIHBIC

KapOOHOBBIX KHCIOT. ['uaponus
CJIOKHBIX 2(QHUPOB

26

XKupsl: ruaponus, IpuMeHEHHE,
Ouosoruveckasi pojib KUPOB

27

VYTrneBojbl: COCTaB, KIIacCHU(PUKAIIUA.
Baxwuelimme npeacTaBUTENN:
TII0K03a, PPYKTO3a, caxapo3a

28

Kpaxmain n uemnrono3a kak
MIPUPOAHBIE TTOJTUMEPHI

29

30

KonTponsHas padota o pazueny
«Kucnopoacoaepxaiiue
OpPTaHUYECKHUE COCTUHECHUS

AMWHBI: METHJIAMUH U aHUJIMH

31

32

AMHMHOKHCIIOTHI KaK aM(pOTEepHBIC
OpTraHUYECKHE COCTUHECHUS, UX
ounoJiornyeckoe 3HaueHue. IlenTuabl

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

26




OCHOBHBIE TTOHSTHS XUMHUHU

33 BBICOKOMOJIEKYJISIPHBIX COSTUHEHUN !
OCHOBHBIE METO/IBI CUHTE3a
34 BBICOKOMOJICKYJISIPHBIX COEAMHEHMUIA. 1
IImacTMaccsl, Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[NPOI'PAMME

27




11 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO Yacos

Bcero

KonTpoabHbIe
padoThbI

IIpakTH4eckue
padoThI

Jara
U3y4YeHMsI

JIEKTPOHHbIE
uu@ppoBbIe

oOpa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUHN dIIEMEHT. ATOM.
DJIeKTpOHHAs KOH(QUTYpAITUs aTOMOB

[Tepnoguuecknit 3aKOH U
Ilepuonuueckas cucteMa XMMUYECKUX
anemeHToB /1. 1. MenaeneeBa, ux cBs3b
C COBPEMEHHOMW TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XHMHYECKUX JIEMEHTOB U MX
COEIMHEHUH IO TPYINaM U MEPHUOJIaM.
3HaYeHHE NEPUOANYECKOTO 3aKOHA U
CUCTEMBI XUMHYECKUX 3emeHToB JI. 1.
MenpeneeBa B pa3BUTUN HAYKH

Ctpoenue BeniecTBa. XuMHUECKast
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHusl KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b

BanentHOCTE.
DIEKTPOOTpULIATENBbHOCTh. CTENEHD
OKHCJICHMs. BelecTBa MOJIEKYJISIpPHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsiTHE O IMCHEPCHBIX CUCTEMAX.
HcTrHHbBIE U KOJUIOUIHBIE PACTBOPBI.
MaccoBast 107151 BELIECTBA B pacTBOpE

Knaccudukanus u HoMmeHkIaTypa

28




HCOPTaHNMYICCKUX COCZ[PIHCHPIﬁ.
I'eneTnueckas CBs3b HCOPTaHUYICCKUX
BCIICCTB, PA3JIMYHBIX KJIACCOB

Knaccuduxanus XuMuuecKkux peaxiuii
B HEOPTaHMYECKON U OPraHUYECKON
XUMHUH. 3aKOH COXpaHEHUs MacChl
BELIECTB; 3aKOH COXPaHEHUS U
IIPEBPALLEHUS PHEPTUH IPU
XUMHYECKUX PEAKIUAX

Cxkopoctb peaknuu. O6paTumbie
peakuni. XMMHUYECKOE PaBHOBECHE

10

11

12

13

14

15

[TpakTudeckas padbota Ne 1. «Bausinue
pa3IMYHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKOU PEaKIUN»

DIEKTPOIUTHYECKAS TUCCOLIUAIIHS.
[TonsiTHE O BOAOPOAHOM IOKa3aTese
(pH) pactBopa. Peakiium HOHHOTO
obmeHa. ['uaponn3 opraHu4ecKux 1
HEOPTraHUYECKUX BEIICCTB

OKHCIHUTENbHO-BOCCTAHOBUTEIIbHbBIE
peakuuu. [Tonstue 06 anexTponuse
pacIuIaBOB U PACTBOPOB COJIEU

KontponbHas padota mo pazaeny
«Teopernueckre OCHOBBI XHMHI

MeTtamibl, UX MOJOXKECHUE B
[Teproauieckoii cucTeMe XUMHYECKHX
anemeHToB [. 1. MenneneeBa u
0COOEHHOCTHU CTpOeHHS aTOMOB. O01IIHEe
bu3nyecKkne CBOMCTBA METAIIIOB

CriaBbl METAILIOB.
DJIEKTPOXUMHUYECKUH Psii HAPSKEHU I

29




MCTAJIJIOB

16

XHUMHUUYECKHE CBOMCTBA BaXKHEHIITUX
METaJUIOB (HATpUM, KaJIUM, KaIbIUH,
MarHui, aJFOMUHHUIN) U UX COSAUHEHUN

17

XHUMHUYECKHE CBOWCTBA XpOMa, MEU U
UX COeIUHEHUN

18

XUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a
U UX COEINHEHUN

19

[TpakTueckas padora Ne 2. "Pemienue
HKCIEPUMEHTAIIBHBIX 337134 110 TEME
«Metamib»"

20

21

HemeTtansl, ux mojgoxeHue B
[Tepuonnyueckoi cucTeMe XUMHUYECKUX
anemenToB JI. 1. MenaeneeBa u
0COOCHHOCTH CTPOCHHS AaTOMOB
du3nyecKre CBOMCTBA HEMETAIIOB.
AJoTponus HEeMETAIIOB (Ha MpUMeEpe
KHUCTIOpOo/Ia, cepbl, pocdopa u
yIiiepoa)

22

XHUMHYECKHE CBOMCTBA raJIOreHOB,
CephI U UX COCAUHECHUIN

23

XuMHYeCKre CBOKCTBA a30Ta, pocodpa
1 UX COCIUHECHUN

24

XUMHYECKHE CBOMCTBA yriepoaa,
KPEMHUS U UX COCTMHEHHI

25

IIpuMeHeHne BaXKHENIINX HEMETAIIOB
1 UX COCTUHEHUH

26

O0001IeHE ¥ cCUCTEMATU3ALMS 3HAHUN
o reMme «Hemeraiuibly. Beruucienus
110 YPABHECHHUSAM XUMHUYECKHUX PEaKIUi 1

30




TCPMOXUMHUUICCKUC paC‘-IéTBI

27

[TpakTnueckas padora Ne 3. «Pemenue
AKCIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
"HemeTamnbr"»

28

KonTponbHas pabora o remam
«Metaiuiey u «HemeTasuie»

29

Heopranunyeckue u opranuueckue
KucinoTsl. Heopranmueckue u
OpraHUYeCKHe OCHOBaHUS

30

31

AmMoTepHbIe HEOPTaHUYECKHE U
OpraHUYeCcKHe COeTUHEHUSI.
['eneTnyeckas CBsi3b HEOPraHUYECKUX U
OpraHMYECKUX BEIECTB

Ponb xumun B o0ecrieueHnn
AKOJIOTHYECKOM, SJHEPTETUUECKOU U
MUIIEBON OE30MTaCHOCTH, Pa3BUTHHU
MEIUITHBI

32

33

[IpencraBnenus 06 0OMIUX HAYIHBIX
MPHUHIIAITAX TPOMBIIIJICHHOTO
MOJTYYCHUS BAKHEUIITUX BEIICCTB

Yenosek B MHPEC BCIICCTB U MAaTCPUAJIOB

[—

34

XUMUs U 3J0POBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOI'PAMME

34

31




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT O
IMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI JUISA YYUTEJIA

HOUPPOBBLIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

32
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