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IMOACHUTEJIBHAS 3ATIMCKA

[IporpaMma 1O XMMHM Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3zoBanun B Poccuiickoit ®eneparnumny, TpeOOBaHUN K pe3yjbTaTam
ocBoeHHUs (enepaabHO 00pa3oBaTEIbHOM MPOrpaMMbl CpPEAHEro OOLIEro
oopazoBanusa  (POIl  COO), npeacraBneHHeix B  DegepanrbHOM
rocynapcTBeHHOM oOpazoBarenbHoM cTaHmapre COO, c yuérom Konnenium
npenojaBaHuss  ydyeOHOro nmpeamera  «XUMHs» B 00pa3oBaTENbHBIX
opranm3anusax  Poccuiickon — dDexepanuuu, — peaM3yKOIIMX  OCHOBHBIE
o0pa3oBaTenIbHbIE MPOTPAMMbI, 1 OCHOBHBIX TOJ0KEHUN «CTpaTeruu pa3BUTHUS
BocnuTtaHnuss B Poccuiickoit ®enepanmuu Ha 1niepuoa go 2025 romax
(Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOA0OB K pa3pabOTKe MpOrpamMMbl 110 XUMHUH, K ONPENEICHUIO
oOmell crparerud OOY4YEHHs, BOCHUTAHUS M Pa3BUTUS  O0y4arOLIUXCs
cpenctBamu ydaeOHoro mpeamera «Xumus» mias 10—11 kmaccoB Ha 6a3oBOM
YPOBHE  COCTaBMJIM  KoOHIeNTyadbHble mnoyoxkenus PIoC COO o
B3aMMOOOYCIIOBIEHHOCTH LEJeH, COAEp)KaHUs, pPEe3yJIbTaTOB OOy4YeHUs U
TpeOOBaHUIA K YPOBHIO MOATOTOBKHU BBITYCKHUKOB.

XUMHYECKOE o0Opa3oBaHue, MOJTy4aeMoe BBIMTYCKHUKAMH
00111e00pa30BaTEeIbHON OpraHu3allly, SBISETCS HEOThEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpLIAIONIMM JTAaloOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOUEBBIX ILEHHOCTEW, MPUCYIIUX
[EJIOCTHOM CHCTEME XHMHYECKOro 00pa3oBaHUs. ODTH IIEHHOCTH KacaloTcs
MO3HAHUSI 3aKOHOB MPUPOABI, (OPMUPOBAHUS MHUPOBO33PEHUS U 0OIIEH
KyJbTYpbl YENOBEKa, a TaKXKe SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M IPUPOAHON cpefe. Peanusyercs xumuueckoe o0pa3oBaHue
oOyyaroluMxcs Ha YypOBHE CpEAHEro oO0miero o0pa3oBaHUs CpelCTBaMU
ydyeOHOro nmnpeamera «XUMHUSA», COAEPKAHUE U IMOCTPOCHHE KOTOPOrO
OTIpe/ICNICHbl B MPOrpaMMe MO0 XUMHUU C YYETOM CHEIU(GUKN HAYKH XUMUHU, €€
3HAa4YeHUS B TIO3HAHWHW MIPUPOJIBI U B MATEPUATHLHON KU3HU OOIIECTBA, & TAKXKE C
y4€TOM OOIIMX 1ele W NPUHIMIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE
COCTOSTHME CHCTEeMBbl cpeaHero ooOmero obOpasoBanusi B Poccuiickoit
Oenepanuu.



XHUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B
COBpPEMEHHOW IMBWIM3AllMM, B CO3/JaHUM HOBOM 0a3bl MaTepUAIbHOM
KyJabTyppl. OHa BHOCHT CBOM BKJaJ B (OPMUpOBaHME PpPalUOHAIBHOIO
HAay4yHOrO0  MBIIUIEHUS, B CO3JaHUE€ LEJIOCTHOrO TPEACTaBICHUS 00
OKpyXarouieM MHpe KaK O E€IUHCTBE MPHUPOAbI M 4YEJIOBEKa, KOTOpPOE
dopMupyeTcsi B XMMUM Ha OCHOBE ITOHMMAaHHUSA BEUIECTBEHHOI'O COCTaBa
OKpPYKaroLIero MUpa, OCO3HaHUSI B3AMMOCBSI3H MEXKIY CTPOEHUEM BEILECTB, UX
CBOMCTBaMHU U BO3MOXHBIMHU 00JIaCTSIMU TPUMEHEHUS.

TecHO B3aMMOAEUCTBYS C JAPYIMMHU E€CTECTBEHHBIMM HayKaMH, XHUMMS
CTaJla HEOTHEMJIEMOM YacThi0O MHUPOBOM KYJIbTYpPbl, HEOOXOAMMBIM YCIOBHUEM
YCIIEUTHOTO TPpyJa M >KU3HMU Kaxkaoro uieHa oOuiectBa. CoBpeMEHHass XUMHUS
KaK HayKa CO3MJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOIMI HampaBiieHa Ha
pelieHre riao0anbHBIX MPOOJIEeM YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA —
CBIPHEBOM, DHEPTEeTUYECCKOW, TMHUINEBOM, HSKOJOTHYECKONH Oe30macHOCTH U
OXpaHbI 3/I0POBbSI.

B cootBercTBMM C OOmMMMH [EISIMH W TPUHIUIIAMHA CPEIHETO OOIIero
oOpa3oBaHus cojepkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BBIN
YPOBEHb HU3Y4YE€HMs) OPUEHTHUPOBAHO NPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO
MOATOTOBKY  OOydaromuxcsi,  HEOOXOAMMYKO WM Ui BBIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIIEIIHOIO BKJIOYEHUS B )KU3Hb COLMYMA,
OpOAODKEHUsT 00pa30BaHMsS B pa3IUMYHBIX 00JACTIX, HE CBSA3aHHBIX
HEIOCPEICTBEHHO C XUMHUEH.

CocTaBJSIIOIIMMH TIpEIMETa «XUMHS» SIBISIOTCS  0a30BbIE KYpChl —
«Oprannueckass xumus» U «OOmIas U HEOpraHW4yeckas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUSI KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HAyKH:
cUCTeMa 3HaHMH 110 HEOPraHWYECKONW XUMHU (C BKIIOUCHHEM 3HAHUN U3 00IIei
XUMUH) U OpraHu4ecKkoil xumuu. @opMUPOBAHKUE TAHHON CHCTEMBI 3HAHUMN IIPH
U3YYEHUM TIpeIMeTa OO0ECHeuMBAeT BO3MOXHOCTb PACCMOTPEHHUSI BCETO
MHOroo0Opa3Husi BEIIECTB HA OCHOBE OOIIMX MOHATUIN, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa comepxxkaHusi KypcoB — «Opranudeckass xumusi» u «OO01mas u
HEopraHuyeckass Xumus» chopMHpoBaHa B MPOrpaMMe MO XMMUU Ha OCHOBE
CUCTEMHOr0 TMOAXOJa K H3YUYCHHIO Yy4eOHOro marepuaia u oOOYCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pa3BUTHEM 3HAHUW HA  ONpPEAENIEHHBIX
TEOPETUYECKUX YPOBHAIX. Tak, B Kypce OpraHM4YeCKOl XHWMHH BELIECTBA
paccMaTpHUBalOTCS Ha YPOBHE KIIACCUYECKON TEOPUU CTPOEHUS OPraHMYECKHUX
COCIMHEHNW, a TaKK€ Ha YPOBHE CTEPEOXMMHMYECKHUX M DIJIEKTPOHHBIX
IOpe/CTaBIeHud O cTpoeHuu BemiecTB. CBeAeHUs 00 HU3y4aeMbIX B Kypce
BELIECTBAX JAKOTCA B Pa3BUTHUU — OT YIJIEBOJOPOJOB 0 CIOKHBIX



OMOJIOTMYECKN AaKTUBHBIX COEIMHEHUA. B Kypce oOpraHudeckoil XuMUu
HOJy4YaroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHusl TIE€pPBOHAYAJIbHBIE TMPEACTABICHHS O XHUMHYECKOM CBS3H,
KJIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEILECTB OT
UX CTPOCHHUSI, O XUMUYECKON peaKIIfH.

[Togq HOBBIM yrjiomM 3peHUss B MpeaMere «XuUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCs HM3yYEHHBI Ha YPOBHE OCHOBHOrO OOIIero oOpa3oBaHUs
TEOpETUYECKU Marepuan U (aKTOJOTMYECKHME CBEJIEHUS O BEIIECTBAX U
XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMMS» OOy4aroIMMCsl IMPENOCTABIISAETCS BO3MOYKHOCTh OCO3HATh 3HAYCHHE
MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETHUYECKHMX UM METOAOJIOTMYECKHX
MO3UIHNH, TIy0Ke MOHATh UCTOPUUYECKOE U3MEHEHHE (DYHKLUN 3TOro 3aKOHA —
0T 00001IaroIIeH 10 0OBSICHSIONIEH U MPOTHO3ZUPYIOIIEH.

Enunas cucremMa 3HaHMM O BaXHEHMIIIMX BEIIECTBAX, HX COCTaBe,
CTPOCHUH, CBOMCTBAaX W INPUMEHEHHH, a TAKXKE O XUMHYECKHX PEaKLUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSX MpOTEeKaHus aomnojHsercsa B Kypcax 10 u 11
KJIACCOB JJIEMEHTaMHU COJAEpKaHHUS, HMEIOIMIMMHU KYJIbTYpPOJIOTHUECKUI U
NPUKJIQAHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT NOHMMAHHUIO B3aUMOCBSI3U
XUMUU C JAPYTMMH HayKaMH, DPACKPBIBAIOT €€ poJib B TO3HABATEIbHOU U
IPaKTUYECKOM AESITeTbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKECHHUS
K IpOLEcCy TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKUX MPUIOKEHUI
XUMUH, TIOMOTAlOT BBIYCKHUKY OpPUEHTHUPOBATbCS B OOILIECTBEHHO U
JUYHOCTHO 3HAYUMBIX Mpo0JieMax, CBS3aHHBIX C XUMHUEH, KpPUTHYECKH
OCMBICIMBATh HH(OpPMAIMI0O W TPUMEHATH €€ M TOMOJIHEHUS 3HaHUM,
PELICHHUS] MHTEIUIEKTYAIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEN0BATEIbCKUX
3agad. B nenom conepikaHue yueOHOro npeamera «XuMus» JaHHOTO YPOBHS
U3y4EHUsT  OPUEHTUPOBAHO  Ha  (QopMuUpOBaHME Yy  OOy4aromMxcs
MHUPOBO33PEHYECKON OCHOBBI AJII MOHUMAaHUs (HIOCO(DCKUX UAeH, TaKMX Kak:
MaTEepUAIIbHOE  €AUHCTBO HEOPraHMYECKOr0 M OPraHU4eCcKOro  MHpa,
00YCIIOBJIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, IT03HABAEMOCTh
IPUPOJIHBIX SBICHUM ITYTEM JKCIEPUMEHTA U PELICHUs IPOTUBOPECUUN MEKIY
HOBBIMH (paKTaMH M TEOPETHUECKUMU MPEANOCHUTKAMH, OCO3HAHHUE POJIM XUMUU
B PEIICHHH JKOJIOTMYECKMX TpodiieM, a Takxke MpoldiaeM cOepexeHus
DHEPreTUYECKUX PpECypCOB, CBIPbS, CO3[aHUS HOBBIX TEXHOJIOTMM U
MaTepuaios.

B miaHe pemeHus 3amad  BOCHUTAHMWS, PAa3BUTHS M COLMAIM3ALNHI
oOy4JaromuXcs TPUHATHIE TPOrpaMMOM MO XUMHH TMOAXOAbl K ONPEIEICHUIO
COJIEpP’KaHMsI M TIOCTPOCHHMS IIPEIMETa MPEAyCMaTPUBAIOT (HOPMHUPOBAHUE



YHUBEPCAJIbHBIX Y4YEOHBIX JIEUCTBHM, HMEIOUMX 0a30BO€ 3HAUEHUE s
pa3MYHBIX BHUJOB JEATEIBHOCTH: pELIEHUS MpoOJeM, IOUCKa, aHalu3a U
00paboTKM  MH(pOpMAIMU, HEOOXOAUMBIX  JIJIi  MPUOOpPETEHUs]  OIbITa
IIPAKTUYECKOM M HCCIENOBATEIbCKOW JEATEIBHOCTH, 3aHUMAIOLIEH Ba)KHOE
MECTO B MO3HAHUM XUMHH.

B mpaktuke mpenopaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOTO OOLIEro
oOpa3oBaHHWs, TaKk W Ha YpPOBHE CpeaHEro oOmmero oOpa3oBaHMs, TMPU
ONPEIEICHUN COAEP/KATEIBHON XapaKTEPUCTUKU ILIENEW H3ydeHUs Ipeamera
HAIpaBJICHUEM [EPBOCTENEHHOM 3HAYMMOCTH TPAJULMOHHO MPHU3HAETCH
(opMUpOBAaHME OCHOB XHMHUYECKOM HAayKM Kak oOOJaCTM COBPEMEHHOIO
€CTECTBO3HAHUS, IMPAKTUYECKOM JEATENbHOCTH 4YEIOBEKa M Kak OJHOI0 H3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOAMYECKOW TOYKH 3pPEHHUS TaKOH
INOAXOJA K OIPENEICHUI0 LeJNed U3y4eHHMs DpeIMeTa SBIISIETCS BIIOJIHE
OIpPaBJAHHBIM.

CoryacHO TaHHOM TOYKE 3PEHHUs TJIaBHBIMU LEISAMU U3Y4YEHHUS INpeaMeTa
«Xumus» Ha 6azoBom ypoBHe (10 —11 k1.) sBASFOTCS:
dbopMHUpPOBaHUE CUCTEMbI XUMUYECKUX 3HAHUM KaK BaKHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B OCHOBE KOTOPOW JIekKaT KIIHOYEBbIE
HNOHATHUSA, (PyHIaMEHTaIbHbBIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHE SI3bIKa HAYKH,
YCBOEHHUE 17} ITOHUMAHUE CYLIHOCTH TOCTYIIHBIX 00001eHn
MHUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMJIEHUE C UCTOpUEH UX Pa3BUTHUS U
CTaHOBJICHHSI;
dbopMUpoBaHUE W pa3BUTHE NPEICTABICHUM O HAY4YHBIX METOAAX IMO3HAHUS
BEIIECTB U XUMHYECKUX pEaKiui, HEOOXOAUMBIX Uil MPUOOPETEHUS YMEHUM
OPUEHTUPOBATHCSI B MUPE BEILIECTB U XUMUUYECKUX SABJICHUNA, UMEIOIIUX MECTO B
IIPUPOJIE, B PAKTUYECKON U MIOBCEIHEBHOM KU3HU;
pa3BUTHE YMEHUU U CIIOCOOOB JAEATEIHHOCTH, CBSI3aHHBIX C HAONIONEHUEM U
OOBSICHEHMEM  XUMHUYECKOIO  JKCIIEPUMEHTa,  COOIIOACHHUEM IIPABUII
0e30MmacHOro 0OpaITeHus C BEIIECTBAMM.

Hapsiny ¢ aTuM, coxmepkaTellbHas XapakTEpUCTHKAa LEeJIed U 3a1ad
M3y4YEeHUs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHpPOBAaHA B
COOTBETCTBUM C HOBBIMH IPHOPUTETAMH B CHCTEME CPEIHEro OOIero
obpazoBanusa. CeronHs B NMpENoJaBaHUU XMMUU B OOJbIIEH CTENEHU OTHAETCS
MPEANOYTEHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJIEp)KaHHS  OOy4yeHus,
OPUEHTUPOBAHHOM Ha TMOATOTOBKY BBIIYCKHHKAa 0OO0II€00pa30BaTeIbHON
OpraHu3allMy, BIAJCIOEro He HaO0OpOM 3HaHUW, a (PYHKIMOHAIBLHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSMU aKTUBHOI'O TIOJIYYEHUsI 3HAHUM
Y IPUMEHEHUS UX B PEATBHOM KU3HHU JUJISl PEIIEHUS TPAKTUYECKUX 3aa4.



B cBs3u ¢ 3THM mpu m3ydeHHH TpenMeTra «XUMUS» JTOMHUHUPYIOIISEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 33]]a4H, KaK:

amanTanus OOYyYaOMMXCA K YCIOBUSAM JWHAMHUYHO Pa3BHBAIOMIETOCS
Mupa, (HOpMHpPOBAHHWE WHTEIJIEKTYaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0,  COTPYAHHYECTBY,  CaMOCTOSATEILHOMY  TIPUHSTHIO
IPaMOTHBIX PEIIEHUH B KOHKPETHBIX J>KM3HEHHBIX CHUTYaIlUSX, CBS3aHHBIX C
BEIIECTBAMHU U UX TPUMCHECHHEM;

dbopMupoBaHue Yy OOydYarOUIMXCS KJIFOYEBBIX HABBIKOB (KJIHOUEBBIX
KOMIICTEHIIN), UMEIOIINX YHUBEPCAIHLHOE 3HAUYCHHUE MJISI Pa3UYHBIX BHJIOB
NEeSATENbHOCTU:  pelleHus TpodiieM, ToucKa, aHaiau3za U o0paboTKu
nHpopmaru, HEOOXOAMMBIX [JIsi TPUOOPETEHHUsS OMbITa JCATEIBHOCTH,
KOTOpasi 3aHUMAeT BAKHOE MECTO B MO3HAHWU XUMHH, a TAKXKE JJIST OIEHKH C
NO3UIMH DKOJIOTUYECKOM O€30MacHOCT XapakTepa BIJIMSHHUS BEIIECTB U
XUMHUYECKUX TPOIECCOB HA OPTraHU3M YeJIOBEKA U MMPUPOTHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUECKUX
CHOCOOHOCTEH O0YyJaromMXcsi: CHOCOOHOCTH CaMOCTOATENIHHO MPUOOPETaTh
HOBBIC 3HAHUS 10 XMMHH B COOTBETCTBHUU C XKU3HCHHBIMU ITOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJOTHU MJiA TOHCKa U
aHanM3a Y4eOHOW W HAYYHO-TIONYJIAPHOM HMHPOPMALHUH  XUMHUYECKOTO
COJICPIKaHMUS,;

dbopMupoBaHUE M PA3BUTHE Yy OOYYAIOIMIMXCS aCCOLUMATUBHOTO U
JIOTUYECKOTO MBIIUICHHSI, HAOIIOJATEIBHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOphIE OCOOCHHO HEOOXOJWMBI, B YACTHOCTH, MpPH IUIAHUPOBAHUH W
TIPOBEJICHUN XUMHUYECKOTO IKCITCPUMEHTA;

BOCIIUTAaHUE Y OOydYaOMMXCA YOSKIEHHOCTH B T'yMaHUCTUYECKOU
HAIPABJIICHHOCTH XMUMHUH, €€ BaXHOW POJM B PELICHUHU TI00aTbHBIX MpoOiIeM
PaIMOHATILHOTO MPUPOJIONOJIL30BAHUS, MOMOJIHEHUS YHEPTETUYECKUX PECYPCOB
U COXPaHEHHs] TPUPOJHOTO PABHOBECHs, OCO3HAHUA  HEOOXOIUMOCTH
OEpeXHOro OTHOIIEHUS K TPUPOJIE U CBOEMY 3I0pPOBbIO, a  TaKke
MPUOOPETECHHsI OIBITA HWCIIOIB30BAHUS TOJIYYCHHBIX 3HAHUW JIST TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUsSIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHUSIMH.

B yueOHOM mmiaHe cpeaHero oOmEero oO0pa3oBaHUS MpPEeAMET «XUMUD)
0a30BOr0 YypOBHS BXOJUT B COCTaB NpeaMeTHON obiactu «EcTecTBeHHO-
HAy4YHBIE TIPEIMETHI.

OOmiee yucao 4acoB, OTBEACHHBIX JJISI UM3Y4YEHHUsS] XUMHUU, Ha 0a30BOM
YPOBHE CpeIHero oo1iero oopa3oBanus, cocrapiseT 68 gacos: B 10 kiacce — 34
yaca (1 gac B Henenmo), B 11 ximacce — 34 yaca (1 yac B Hesemio).



COILEPKAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0OCHOBbI OPraHMYECKOM XMMHUM

[Ipeamer opraHn4ecKkoil XuMHUH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE
B TIOJIYYEHUU HOBBIX BEIICCTB U MaTrepuajioB. Teopusi CTpOSHUS OPraHUYECKUX
coennHeHuid A. M. bytiepoBa, €€ OCHOBHbIE mMOJIOKEHUA. CTPYKTYpHBIE
dbopMynbl OpraHuyecKux BemecTB. [ 'omomnorus, n3omepusi. XuMUYECKas CBS3b
B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue 0  Kkimaccuukanuu OpraHUYECKUX BEIILIECTB.
HomenkiaTypa oprannueckux coeIMHeHUH (CUCTeMaTH4ecKas) U TPUBUAJIbHBIC
Ha3BaHUsS BAXXHEHUIIUX MPEACTAaBUTEINIECH KJIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIIBHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALLICHHI:
O3HaKOMJICHHE ¢ oOpasllaMM OPraHWYECKHUX BEIIECTB M MaTepHallaMH Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJ OPraHMYECKHUX BEIECTB, HAOIIOJCHHUE U
OMMCAaHUE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALICHUID OPraHUYECKUX
BEIIECTB MMPU HarpeBaHuu (IjiaBjaeHue, 00yrIMBaHUE U TOPEHUE).

Yriesonopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKMU psAn. MeraH m 3TaH —
IPOCTEHIIINE TPEACTABUTENIN AJIKAHOB: (PU3NYECKUE U XUMHUUYECKHUE CBOMCTBA
(peakuu 3aMEIECHUs] W TOPEHHs), HAXOXKIACHUE B MIPUPOJAE, IMOIYYECHUE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUN PSAJ. DTUICH U MPOIUIIECH
— MPOCTEUIITNE TIPEICTABUTEIN ANTKEHOB: (PM3MYECKUE U XMMHUYECKHUE CBOMCTBA
(peakuu TUAPUPOBAHUS, TAIOTC€HUPOBAHUS, THUJpaTallMd, OKUCICHUS U
NOJIMMEPU3aLIUN ), IOJIyYeHHE U PUMEHEHHE.

Ankanuensl: 6yraauen-1,3 u metunOyraauen-1,3: crpoeHue, BaKHEHUIIINE
XUMHUYECKUE CBOMCTBA (peakuus MOJIMMEPU3ALINHN ). [lonyuenue
CUHTETUYECKOT0 KayuyyKa U pE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTU CTPOCHHS, TOMOJIOTUYECKUU Psj.
ALIETWIIEH — TMPOCTEUIINN MPEICTaBUTENb aJIKMHOB: COCTaB, CTPOECHUE,
duznueckue M XMUMHYECKHE  CBOMCTBAa  (peakiuu  THAPUPOBAHMS,
raJIoreHUPOBAHUS, TUIpaTalliy, TOPEHHUS ), OJTYyUCHUE U TPUMEHEHHE.

Apenbl. benson: coctaB, crpoeHue, Gu3NUeCKHe U XUMUYECKUE CBOMCTBA
(peakiuy rajJoreHupOBaHUs U HUTPOBAHMS ), TIOJIyUEHUE U IPUMEHEHUE.



Tonyon: cocmas, cmpoenue, uzuueckue u xumuyeckue ceoucmea (peaxyuu
2aN02eHUPOBANUSL U HUMPOBAHUS), NOJLYYeHue U npumeneHue. TOKCUUYHOCTD
apeHOB. |'eHeTHYeckas CBA3b MEKIY YIVIEBOAOPOAAMU, NMPUHAIJICKAIIUMU K
pa3IMYHBIM KJIACCAM.

[IpupoaHbIE MCTOYHUKHM YIIIEBOAOPOIAOB. lIpvpoaHblii ra3 W NOMyTHBIE
HedTsaHble Ta3pl. HegTh u e€ mpoucxoxaenue. CrnocoObl nepepaboTku HepTH:
NEPEroHKa, KPEKUHI (TEPMUYECKHUM, KaTanUTUYECKHil), nuponn3. [IpogykTel
nepepaboTku He(dTH, HUX NPUMEHEHHE B TMPOMBIIIJIEHHOCTU U B  OBITY.
KameHHbI#1 yronb v MpOAyKTHI €ro nepepadoTKH.

OKCIEPUMEHTAIBHBIE METOABl HM3Yy4YEHUs BEIIECTB M UX IPEBPALLECHUMN:
O3HAKOMJICHHE C 0o0pa3laMu IJIacTMacC, KaydyKOB M PE3UHbI, KOJUICKIIUU
«Hedtp» u «Yromp», MOIETUPOBAHWE MOJEKYJIT YIJIEBOJAOPOIOB U
raJIOr€HONPOU3BOJIHBIX, IPOBEJCHUE NPAKTUYECKOM pabOThl: MOJIy4YEHHE
ATUJIEHA U U3YYEHHE €TO CBOMCTB.

Pacuérurlie 3amaumn.

Beluucnenuss mo ypaBHEHUIO XUMHYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJAHOIO BEIIECTBA WM MPOAYKTAa PEAKUUHU [0 W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO W3 MCXOJHBIX BEUIECTB WA IPOAYKTOB
peakiun).

Kucioponcoaepxamue opranu4eckue coeuHeHUs

[IpenenbHble OJHOATOMHBIE CIHUPTHL. METaHOA W 3TaHOJ: CTPOECHHE,
¢u3nyeckue U XUMHUYECKHE CBOWCTBA (pEaklUU C aKTUBHBIMH MeETajjlaMH,
raJIoreHOBOAOPOJIaMH, TOpPEHUE), NMpUMEHEeHHe. BooponHble CBA3M MEXIY
MOJIEKYJIaMU COUPTOB. J[efiCTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaToMHbl€ CHHUPTBL. OTWICHIJIMKOJIb W TJIULEPHH: CTPOECHHE,
(¢u3nyeckue M XUMUYECKHE CBOWCTBA (B3aMMOJEWCTBUE CO IIEIOYHBIMU
MeTaJlIaM{, KaueCTBEHHAasl Peaklusi HA MHOTOaTOMHBIE cUpPTHI). JleiicTBuEe Ha
opraHusM uenoBeka. [I[puMeHeHne rimueprHa U ATUICHTJTUKOJIS.

®deHoM: cTpoeHUE MOJEKYIbl, (PU3NYECKHE U XUMUYECKHUE CBOMCTBA.
TokcuunocTh peHona. [Ipumenenne denona.

Anpneruapl U Kemonwvl. DopManbIeruj, aneTaabAeTUi: CTPOCHHE,
(¢u3nuecKre 1 XUMHYECKUE CBOMCTBA (PEaKMU OKHUCIIEHUS U BOCCTAHOBJICHUS,
Ka4ECTBEHHBIE PEAKIIMH), [IOJTYyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TIpElEIbHbIE KapOOHOBbIE KHCIOTHL. MypaBbuHAs U
YKCYCHasi KUCIIOThI: CTPOEHHE, (PU3NUECKHe U XUMUYECKHE CBOICTBA (CBOICTBA,
o0ue s Kjlacca KUCIOT, peakiusi dTepuduKalu), TMOJIy4eHHE U
npuMmeHeHue. CteapruHoBasi M OJIEMHOBAsI KUCIOTHI KaK MPECTABUTENN BBICIIUX



KapOOHOBBIX KHUCJIOT. MblJa Kak COJM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOILIEE IEUCTBHE.

CnoxHbie 3PuUpbl Kak TPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uaponu3
cnoxHbix  3¢upoB. Kupsl. [mapomms sxupoB. [IpumeneHue KUPOB.
buonorunueckas poib JKUPOB.

VYrnesonpl: coctaB, Kjaccupukamus — yrieBoaoB  (MOHO-, 1U- U
nonucaxapubl). [moko3a — MpocTeHIui  MOHOcaxapua: OCOOCHHOCTH
CTPOCHHUSI MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (B3aMMO/ICHCTBUE C
ruapokcuom meau(Il), okucnenne aMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJIEHUE, OpPOXKEHUE TIIFOKO3bI), HAXOXKIEHUE B MPUPOAE, TPUMEHEHHE,
ouonornueckas poib. Dorocunte3. GpykTo3a KaKk U30Mep TIIFOKO3bI.

Kpaxman u nemnono3a kak npupoaHbie noiumepsl. CTpoeHHne Kpaxmania u
nesutono3el.  dusznyeckue M XUMHYECKHME CBOMCTBAa Kpaxmana (THApOJIU3,
KAueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOAbl M3Y4YEHUsS BEUIECTB M HUX IPEBPALLICHHI:
MpOBEICHNE, HAOMIOICHNE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMU OJHOATOMHBIX CIIUPTOB (OKUCIICHHE 3TaHOJIA
okcugoM Mmenu(Il)), MHOrOaTOMHBIX CHUPTOB (B3aMMOJICHCTBUE TIIMIIEPUHA C
rugapokcugom Menu(ll)), anpaerunoB (OKUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepeobpa(l) u rumpoxcuaom menu(ll), B3aumopeiicTBue Kpaxmana c
MOJIOM), MPOBEICHUE MPAKTUYECKOH pabOoThl: CBOMCTBAa pacTBOpa YKCYCHOM
KHUCJIOTHI.

PacuétHrble 3agaun.

Boruucnenus mo ypaBHEHUIO XHUMHUYECKOM peakinuu (Macchl, 00béMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEAKUUU MO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOJHBIX BEIIECTB WJIU TMPOIYKTOB
peakiun).

A3oTconepKanme OpraHnyecKue COCINHEHUSL.

AMMHOKHUCIOTBI ~ Kak  aM(OTepHble  OpraHWYeCKHe  COCIUHEHUS.
dusnyueckre U XUMUYECKHE CBOMCTBA AMUHOKHUCIOT (Ha MpuUMepe IIUIIMHA).
buonornueckoe 3HaueHnEe aMHUHOKUCIOT. [lenTuapl.

benku kak nmpupoJHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. llepBuunas,
BTOpUYHASI M TPETHUYHAsI CTPYKTypa OeiaKoB. XUMHUYECKHUE CBOMCTBA OEIKOB:
TUAPOIIN3, IEHATypallks, KAYeCTBEHHbIE pEaKIUK Ha OEJIKU.

OKCIIEpUMEHTAIIbHBIE METOJAbl M3Y4YEHUs BEUIECTB M HUX IPEBPALLCHHI:
HaOJIIOICHUE U ONMHUCAaHUE JEMOHCTPAIMOHHBIX OMBITOB: JeHATypalus OEIKOB
IIpU HAarpEeBaHUU, IBETHBIC pEeaKIUU OEIKOB.

BricokoMosIeKyJIsIpHbIE COeIHHEHUS



OCHOBHbIE TOHSTUS XUMHUHU  BBICOKOMOJICKYJISIPDHBIX  COCIMHEHUM:
MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHSS
MosieKyasipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — MOJIMMEPHU3ALINS U TTOJTUKOHIEHCALIHSI.

OKCIEpUMEHTAIbHBIE METO/Abl M3Y4YEHUsS BEIIECTB M HX IMPEBPAILCHUI:
O3HAKOMJICHHE C o0pa3llaMu TMPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMAcCC, Kay4yKOB.

MexXnpeaMeTHbIE CBA3H.

Peanuzanuss MeEXNpeIMETHBIX CBSI3€M IPU HU3YYECHUM OPraHUYECKOU
xumun B 10 kilacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE Kak OOIIMX
€CTECTBEHHO-HAYYHBIX TMOHATHI, TaK W TMOHSTUH, SBISIOMIUXCS CUCTEMHBIMU
JUIS1 OTJIENIbHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHble TOHSATHUS: SIBICHUE, HAay4yHBbIM (akT,
TUII0TE3a, 3aKOH, TEOpHWs, aHAIW3, CUHTE3, KiIacCUu(PUKaIus, MEePHOIUIHOCTD,
Ha0JII0IeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIUPOBAHHUE.

®dusnka: wmarepus, OJHEprus, macca, aToM, DJJEKTPOH, MOJIEKYJa,
OHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJNO, O0BEM, arperarHoe COCTOSHUE
BEIIECTBA, (PM3HUECKUE BEIMUUHBI U €AMHUIIBI UX U3MEPECHHUS.

buonorust: kierka, opranusMm, 6uocdepa, 0OMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTEe3, OMOIOTMYECKH AaKTUBHBIC BelecTBa (O€JIKU, YIIIEBOBI, >KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJIBI, TIOJE3HBIE HMCKOIMAEMBIE,
TOIUIUBO, PECYPCHI.

TexHomorusi: TUILEBbIE TPOIYKTHI, OCHOBBI PAIMOHAJIBLHOIO IMHUTAHUA,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE TpenapaThbl, MaTepruaibl
U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKAS XUMUA

Teopernueckue 0CHOBbBI XMMHUM

XUMUYECKUN 3JIeMEeHT. AToM. Sapo aromMa, H30TONbL. JIEKTPOHHAS
000J10uKa. DHEPreTHYSCKUE YPOBHH, ITOTYPOBHU. ATOMHBIC OpOUTaNIH, S-, P-, d-
aneMeHThl. OCOOEHHOCTH pachpeiesieHUs AIEKTPOHOB MO OpOUTAIsIM B aTOMax
3JIEMEHTOB MIEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS KOHPUTYpAILIUS ATOMOB.

Ileppuonnuecknit 3axkoH u llepuonnueckas cucTEMa XMMHUYECKHUX
saneMmeHTOB /. . MenaeneeBa. CBA3b NEPUOJUYECKOTO 3aKOHA U



[lepmonnueckon cuctembl xumudeckux snemeHToB J[. . Menneneesa c
COBPEMEHHOW TEOpPHEW CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMH IPOCTBIX M CIOKHBIX
BEUIECTB II0 TPyNIaM M IE€pUOJaM. 3HAYCHHE NEPHOJUYECKOrO 3aKOHa B
Pa3BUTUU HAYKH.

CtpoeHne BemecTBa. XHMMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBSI3U
(KOBaJICHTHAsI HETIOJIAPHAS U MOJISIpHAsI, MOHHAs, METaJUIMYecKasi). MexaHu3Mbl
o0pa3oBaHUsl KOBAJEHTHOM XHMHUYECKOM CBs3W (OOMEHHBIH U JIOHOPHO-
akienTopHbiii). BomoponHas cBsizb. BalleHTHOCTB. DJIEKTPOOTPULIATEIILHOCTb.
Crenenb okucinenus. NoHbI: KATHOHBI U @aHUOHBI.

BemectBa MOJEKYISIPHOTO M HEMOJEKYJSIPHOTO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA  COCTaBa  BEUIECTBA. [HMIBI  KPUCTALIMYECKUX  PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIMYECKON PEIIETKHU.

IlonsATHE O AUCIIEPCHBIX cUCTEMAaxX. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBast 107151 BEILIECTBA B PACTBOPE.

Knaccudukanuss ~ HeOpraHMYeCKUX  COCAMHEHUM. Homenknatypa
HEOPraHWYECKUX BEIIECTB. ['eHeThuecKkas CBA3b HEOPraHUYECKUX BEILIECTB,
MIPUHAJIEKAIIMUX K PA3IMIHBIM KIJIACCAM.

Xumnueckass peakuus. Krnaccudukanus XUMUYECKUX peakuuid B
HEOPraHUYECKOW W OPraHNYECKON XMMHMH. 3aKOH COXPAHEHMSI MacChl BELIECTB,
3aKOH COXPaHEHHUS M MPEBPAICHHS YIHEPTrUU PU XUMUYECKUX PEAKIUAX.

Ckopocth peakuuu, €€ 3aBUCUMOCTb OT pa3IMYHBIX  (AKTOPOB.
OOparumMble peakuuu. XuUMUYeckoe paBHOBecue. DakTOpbl, BIMAIONINE Ha
COCTOsIHUE XUMHUUeCcKOoro pasHosecus. [Ipunuun Jle [larense.

DnekTponuTudeckas aucconuanus. CuibHble U ciaOble 2JIEKTPOJUTHI.
Cpena BOOHBIX paCTBOPOB BEIIECTB: KUCasl, HEUTpaibHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCNEpUMEHTAIbHBIE METO/bl W3YyYEHUs BEIIECTB M HX IPEBPAILECHUN:
nemMoHcTpauus Taoimn «llepuoguyeckas cuctemMa XMMHYECKHX 31eMeHTOB /1.
N. MenneneeBa», u3yuyeHrue MOJIeNed KPUCTAIIMYECKUX PEIIETOK, HAOII0eHUE
U OINHKCAaHUE JIEMOHCTPAIIMOHHBIX W JIa0OPATOPHBIX OMNBITOB (Pa3OKEHUE
MIEPOKCHJIa BOAOPOAA B MNPHUCYTCTBUU KaTaau3aToOpa, OIPEIEIECHUE CpPEIbl
pacTBOPOB BELIECTB € IIOMOIIBI0 YHUBEPCAJIBHOIO HWHJIMKATOpA, PEaKUUU
MOHHOrO OOMEHa), MPOBEICHUE MPAKTUUECKONU paboThl «BiusHUE pa3iaHMYHbIX
(akTOpPOB Ha CKOPOCTh XUMUUYECKON peaKiium.

Pacuérnrle 3amaun.



PacuéTel 1O ypaBHEHMSM XUMHYECKMX pPEaKIUd, B TOM YHCIIEC
TEPMOXUMHUYECKUE PACUYEThI, pacu€Thl C UCHOJIB30BAHUEM IOHSITHS «MaccoBas
JTOJIS1 BEIIECTBAY.

Heopranunyeckasi xumus

Hemeramnsl. Ilonoxxenne HemerauioB B Ilepuoamyeckond cucreme
xuMuueckux 3yeMerToB J[. 1. MeHneneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB.
duU3MUEeCKUe CBOWCTBA HEMETAJUIOB. AJIIOTPONHS HEMETA/UIOB (HA MpUMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposaa).

XUMHYECKHE CBOMCTBA BAKHEHIIIMX HEMETAIJIOB (TaJIOr€HOB, CEPHhI, a30Ta,
dochopa, yrieponra W KpEeMHHS) U UX  COEAUHEHHM  (OKCHJIOB,
KUCJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COETMHEHU ).

[IpuMeHeHne BaXXKHENIIMX HEMETAUIOB U UX COEIUHEHUM.

Meramnel. [lonoxenue meramwoB B [lepuognyueckon cucteMe XuMHUYECKUX
anemenToB J[. WM. MenneneeBa. (OCOOEHHOCTHM CTPOEHHUS  AJIEKTPOHHBIX
o0oouek aroMoB MeTasuioB. O01mMe Gpuznueckrue cBoicTBa MeTauioB. CIuiaBsl
METAJJIOB. DJIEKTPOXUMUYECKUHN PsiJl HAMPSXKEHUI METaJlIoB.

XWMHUYECKHE CBOMCTBA BaXHEUIIIMX METAJIOB (HATPUM, Kaaui, KalbIUi,
MarHui, allFOMUHUM, [IUHK, XpPOM, KEJI€30, MEJIb) U UX COCTUHEHU.

OO61mme cnocoObl moaydyeHus MeTauioB. [IpuMeHeHne MeTanioB B ObITY U
TEXHUKE.

DKCNEPUMEHTAIBHBIE METOAbl HM3YUYEHHUs BEIIECTB U UX IPEBPAIICHUN:
U3y4eHHEe KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pas3IioOB HEMETAIIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3aJ1ayu, HAOJIOJCHUE U OMUCAHUE JIEMOHCTPALIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJICUCTBUE THAPOKCHUIA  ATIOMHHUS €
pacTBOpaMu KHUCJIIOT M IIeJo4Yei, KadeCTBEHHBIE pEaKIUM Ha KaTHOHBI
METaJIJIOB).

Pacuérnbie 3agaun.

Pacuérpl Mmacchl BelmecTBa Wik 00bEMa ra3oB 1Mo U3BECTHOMY KOJIMYECTBY
BEIIECTBA, MAcCe WM OOBEMY OJHOTO M3 YYACTBYIOIIHUX B PEAKIIMH BEIIECTB,
pacdy€Tel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJAYKTOB PEaKIIMH, €CIIU
OJIHO M3 BEIIECTB UMEET IPUMECH.

XMMHUA U )KU3Hb

Ponp xuMum B oGecrieueHnH SKOJOTHYECKOM, YHEPTeTUUECKON U TTUIIEBOM
0€30MacHOCTH, Pa3BUTUM MEIULMHBL. [IoHATHE O HAYYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIUM.

[IpeacraBnenuss 00 OOIMIMX HAyYHBIX MPUHLIUNAX TPOMBIIIJICHHOTO
MOJTyYEHUST BAXKHEUIIINX BEIIECTB.



YenoBek B MHUpE BEMIECTB M MaTEpPUANIOB: BAXKHEUIINE CTPOUTEIbHBIC
MaTtepuaybl, KOHCTPYKIIMOHHBIE MaTepualibl, KpacKu, CTEKJO, KEepaMHKa,
MaTepuaibl sl SIIEKTPOHUKH, HAHOMATEPUAIIbl, OPraHUYECKUE U MUHEPAIIbHBIC
yIO0OpEeHUSI.

XUMHS U 3I0POBbE YEJIOBEKA: MPABUJIA UCIOIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBwia OE30MaCHOrO HCIOJIb30BaHUS MPENapaToB OBITOBOM
XHMHH B MIOBCETHEBHOM JKU3HU.

MexXnpeaMeTHbIE CBA3H.

Peanuzanus MeEXINpeAMETHBIX CBSI3€M TpPH  W3y4YCHUH OOmed u
HEOpPraHuyecko Xumuu B 11 Kiacce oCyliecTBISIETCS 4epe3 HCMHOJIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSTHH, TaK W TOHSATHN, SBISIONIAXCS
CHUCTEMHBIMM JJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYIHBIN (DaKT, TUTIOTE3a, 3aKOH,
TEOpHs, aHaU3, CHUHTE3, KiIacCUPUKAUsI, TEePHOJUIHOCTh, HAOII0IEHNE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

@dusuKa: Marepus, JHEPrus, Macca, aroM, 3JICKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, PAJAUOAKTUBHOCTh, MOJEKYyJa, JSHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, OOBEM, arperaTHoOe COCTOSHHME BeEIIecTBa, (Quanueckue
BEJIMYMHBI U €TUHUIBI UX U3MEPEHUS, CKOPOCT.

buonorus: kierka, opraHusM, OJKOcHcTeMa, Ouocdepa, Makpo- H
MUKPOIJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['ecorpadus: MwuHEpasibl, TOpPHBIC IIOPOJBI, IIOJE3HBIC MCKOIIaeMbIe,
TOIUJIMBO, PECYPCHI.

TexHomorus: XUMHUYECKas IMPOMBIIIIJICHHOCTD, MCTAJIIyprusi,
IMPpOU3BOACTBO CTPOHUTCIIbHBIX MaTcpuajiosB, CEIbCKOXO0351CTBEHHOC
IMpOU3BOACTBO, MNUIIcBas ITPOMBIIIIICHHOCTD, q)apMaI_IeBTI/I‘IGECKaSI

IMPOMBINIJICHHOCTB, IMPOHU3BOACTBO KOCMCTUYCCKUX IIPCIIapaTOB, IMPOHU3BOJACTBO
KOHCTPYKIIMOHHBIX MaTcpHrajioB, QJICKTPOHHAsA MMPOMBIINIJIICHHOCTD,
HaHOTCXHOJIOI'NH.



[UIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA I[IPOI'PAMMEBI 110
XMMHM1 HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBHIEI'O
OBPA3OBAHUMA

JIMUHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS
O0y4aroUMMUCS TPOrpaMM CpeIHEro oOmero o0pa3oBaHusl (JTMYHOCTHBIM,
METaNpeIMETHbIM U MpeaMeTHbIM). HayuHo-MeToguyeckold OCHOBOWM IS
pa3pabOTKH TUIAHUPYEMBIX PE3YJIHTATOB OCBOCHMS TPOIPAMM CPEIHETO OOILEro
00pa30BaHuUs SABISETCS CUCTEMHO-1EATEIbHOCTHBIN MOAXO/.

B cooTBETCTBUU C CUCTEMHO-IEATEILHOCTHBIM MOJIXOAO0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MpeaMera «XUMUsS» Ha YPOBHE CPEIHErO
o0111ero oOpa3oBaHusl BbIJICTIEHBI CIETYIONINE COCTABISIOIINE:

OCO3HAaHHE OOYYAIOIIMMUCS POCCHUICKON TIpaTaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEILHOCTH U CAMOONPEIEICHUIO;

HaJIM4KMe MOTUBAIIUU K 00YUEHUIO;

LEJICHANPABIEHHOE pPAa3BUTUE BHYTPEHHUX YOEKIEHUW JIMYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEH W HUCTOPUYECKHX TpaAUIUi 0a30BOMl HayKu
XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBAThCS B CBOECH
NEATEbHOCTU [IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, MPUCYIIUMU LIEITOCTHOM
CUCTEME XUMHYECKOTO 00pa30BaHMS;

HQJIMYUE TPABOCO3HAHMS HKOJIOTUYECKOW KYJIbTYphl M CIIOCOOHOCTH
CTaBUTH 1M ¥ CTPOUTH )KU3HECHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHS» JOCTUTAIOTCS B
€IMHCTBE Y4eOHOM U BOCIHUTATENBHON [EATENbHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMU U HUJIea]JaMU POCCUMCKOI0 IPakJaHCKOr0 OOLIECTBA, MPUHATHIMU B
o0IIecTBE HOpMAaMH U MPaBWJIAMH TOBEJIECHHUS, CIIOCOOCTBYIOIIMMU IpoLIEccaM
CaMOIIO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJICHUSI JUYHOCTU
00y4Jaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpakaroT
c(OPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTHUYECKOW AESTEIbHOCTH
o0yyaromxcs Mo peajin3alvi IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHUCIIE
B YaCTH:

1) rpakaaHCcKOro BOCHUTAHUA



OCO3HAHUS  OOYYalOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIpaB U
00s13aHHOCTEHN, YBaKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTaBICHUS O COLUUAIBHBIX HOpPMax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIICHUHN B KOJUICKTHBE;

FOTOBHOCTHU K COBMECTHOM TBOPYECKOW MAESATELHOCTA NpPHU CO3JAaHUU
y4eOHBIX MTPOEKTOB, PEIICHUN YYEOHBIX U MMO3HABATEbHBIX 3aJ1a4, BHITOTHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTHUKY U
apryMEeHTHI APYTUX TP aHAJIM3€ PA3IMYHBIX BUIOB YICOHON e TETLHOCTH,

2) IATPUOTHYECKOT 0 BOCTIMTAHMA '

IIEHHOCTHOT'O OTHOUIEHUSI K HCTOPUYECKOMY M HAY4YHOMY HAacCJEIUI0
OTE€UYECTBEHHOM XUMUH;

YBaXEHUSI K IMPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTHUYECKOTO
MIPUMEHEHUSI XUMUM, OCO3HAHUS TOTO, UTO JOCTHKEHUS HAYKU €CTh PEe3yJIbTaT
JUIMTENTbHBIX HAOJIO/IEHUM, KPOMOTIUBBIX HKCIEPUMEHTAIbHBIX ITOUCKOB,
MOCTOSIHHOTO TPYy/la YYEHBIX U MPAKTUKOB,;

WHTEpEca U TO3HABATEIbHBIX MOTHBOB B IOJYYEHHH U MOCIEAYIOIIEM
aHanmu3e  UHPOpMAllUM O  TEPENOBBIX  JOCTIDKCHHSX  COBPEMEHHOMU
OTECUYECCTBEHHON XMMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

HPaBCTBEHHOT'O CO3HAHMS, ITUUECKOTO TTOBECHNS,

CIIOCOOHOCTH  OIIEHHMBAaTh CHUTYyalldd, CBA3aHHbIE C XUMHUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPAJILHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEICHUE M MOCTYIKU CBOMX TOBAPUIIEH C
NO3WLIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUM ATHUX
MOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 30POBbSI:

MOHUMAaHUs IIEHHOCTEH 30pOBOro M 0Oe30macHoro oopasza KHU3HU,
HEOOXOJJUMOCTH OTBETCTBEHHOI'0 OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 310POBBIO;

coOMroAeHusl mpaBui O€30MacCHOro OOpalleHus ¢ BEUIECTBaMU B OBITY,
MOBCEHEBHOW )XKU3HU U B TPYAOBOU IESITEIBHOCTH;

MOHUMAHUSl I1IEHHOCTU TIPaBUJI HWHJIMBUAYAJIbHOTO U KOJJIEKTHUBHOIO
0€30MacHOr0 TOBEACHUS B CUTYaIMSX, YTPOXKAIOIMIMX 370POBbI0 U JKU3HU
JIIOJIEH;

OCO3HAHUS  TOCJIEACTBUM W HEOPUSITUS  BPEIHBIX  MPUBBIUCK
(ynorpeOaeHus alKoroJisi, HAPKOTUKOB, KYpeHHS);



5) Tpy10BOI0 BOCTIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEI0BATEIbCKON
NEeSATENbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPYECKOW MW JpPYrUX BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4acTHE B PEIICHUH MPAKTUYECKUX 3a7ad
COLIMAIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOQEecCHil pa3IMYHOrO pojia, B
TOM YHUCJIE HA OCHOBE IPUMEHEHHUS MTPEAMETHBIX 3HaHUH M0 XUMUH;

YBAXEHUSI K TPYydy, JIOISIM TpyAa U pe3yjabTaTaM  TPYIOBOM
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYATLHON TPAaCKTOPUHU
oOpa3oBanus, Oynymiei npodeccnr W peann3alud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YUYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB
U oTpeOHOCTeN 00IIEeCTBa;

6) 3K0JIOrnYeCcKOro BOCIIATAHMS:

HKOJIOTHYECKH IIeTIECO00PA3HOT0 OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMJIE;

MOHUMAaHUS TI00ALHOTO XapaKTepa SKOJOTMYECKUX MPOOJieM, BIUSHUS
AKOHOMMYECKHUX MPOLIECCOB Ha COCTOSIHUE MPUPOTHON U COLUATILHOU Cpe/Ibl;

OCO3HAHMSI HEOOXOJUMOCTH WCIOJB30BAHUS JOCTHIXKEHUNW XUMUU JJIS
pelIeHUs BOMPOCOB PallMOHATIBLHOTIO MPUPOIOIIOIL30BAHNS;

AKTUBHOTO HENPHUSITHS JICMCTBUM, MPUHOCAIIUX BPEI OKPYKAIOIICH
MPUPOJHOMN cpejie, YMEHHSI IPOrHO3UPOBATh HEOJIArONPHUATHBIC IKOJIOTHYECKUE
MOCJICJICTBUS MPEANTPUHUMAEMBIX IEUCTBUN U NMPEOTBPAIIATH UX;

HaJqu4usi Pa3BUTOrO0  AKOJOTUYECKOrO  MBIIUICHHS, 3KOJIOTHYECKOU
KYJbTYpbI, ONbITAa JEATEIBHOCTH HKOJOTHYECKOW HAINpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCA UMU B NTO3HABATEIbHON, KOMMYHHUKATUBHOW U COLIMATIbHOM
PAKTUKE, CIOCOOHOCTH W YMEHHUS aKTHMBHO MPOTUBOCTOSITH UACOJIOTUU
xemohoouu;

7) MeHHOCTH HAYYHOT O O3HAHMSI:

chOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKHU;

MOHUMAaHUs CHenuUKd XUMHUM KaK HAayKd, OCO3HaHUs €€ pojiu B
GbOopMHUPOBaHUN PALIMOHATBHOTO HAYYHOTO MBIILIECHHUS, CO3aHUU 1ETOCTHOTO
IPENICTaBICHUs 00 OKPYKAIOIIEM MUPE KaK O €MHCTBE MPUPOJILI U YETIOBEKa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHUU MpoOJIeM COXpaHEHUS
MPUPOHOTO PABHOBECHS;



yOSXKJIEHHOCTM B 0CO0OM 3HAYMMOCTH XUMHH JJII COBPEMEHHOMU
UMBWIM3ALMA: B €€ T'YMaHUCTUYECKOW HAMPABICHHOCTH W Ba)XHOU pOJIM B
CO3JaHMM HOBOM 0a3zbl MaTEepHAIBHOM KYJIbTYpPbI, PELMIEHUU TI00ATbHBIX
po0JieM yCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CBHIPHEBOM, IHEPrEeTUUECKOM,
NUIIEBOM M DKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM  MEIUIIUHBI,
00€ecreYeHnn YCIOBUN YCIICITHOTO TPYAa U SKOJIOTMYECKU KOM(POPTHOMN KU3HU
Ka)KJIOro 4jieHa OOIIeCTBa;

€CTECTBEHHO-HAyYHON TI'PAMOTHOCTH: TOHUMAHHSI CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIB3yeMbIX B  ©CTECTBEHHBIX  HayKax,  CIIOCOOHOCTH
UCIIOJIb30BaTh MOJy4yaeMble 3HAHUS [UIsl aHaM3a U OOBSICHEHUS SIBICHUMN
OKPYKaIOIIEro MUpa W MPOUCXOIAIIMX B HEM H3MEHEHUW, yMEHUS JeaTh
00OCHOBaHHBIC 3aKJIOYEHHUS HA OCHOBE HAY4YHBIX (HAaKTOB M HWMEIOIIHUXCS
JAHHBIX C LENbI0 MOTYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HWCIIOIh30BATh XMUMHUYCCKUE 3HAHUS IS
pelieHus IpooJieM B pealibHbIX )KU3HEHHBIX CUTYaIIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM JAESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AaKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW IO XUMHUU B
COOTBETCTBUU C KM3HEHHBIMU MOTPEOHOCTAMU;

WHTEpeca K  OCOOCHHOCTAM  TpyJa B  paslIMuyHbIX  cepax

npodhecCUOHANbHOU 1€ATETbHOCTH.
METANPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbie pe3ysbTaThl OCBOSHUSI YUEOHOro mpeaMera «XuMHs»
Ha YPOBHE CpeJIHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HauYMMble a7 (GOPMUPOBAHUS  MHUPOBO33PEHUA  00YYaIOIIUXCS
MEXKIUCIUTIIMHAPHBIC (MeXTpeAMETHBIE) OOITIeHAYIHBIC MOHSITHUS,
OTpaXXarolIle IEeJIOCTHOCTh HAYYHOM KApTUHBI MHUpa W CHelu(UKy METOJI0B
MO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BeIlecTBO,
SHEPrus, SBICHUE, MPOIECC, CHCTeMa, HAy4YHBIM (DAKT, TMPHUHIINI, TUIIOTE3A,
3aKOHOMEpPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, U3MEpEHUE,
AKCIIEPUMEHT U APYTHUe);

YHUBEPCAIIbHbBIC y4eOHbIC NEHUCTBHS (mo3HaBaTeNbHEIE,
KOMMYHHUKAaTUBHBIE,  PETYJIATUBHBIE), oOecrneunBaromme GopMUPOBAHUE
(G YHKIIMOHAIBHOM TPaMOTHOCTH M COLIMAJIBHOW KOMITETEHIIMU O0YyJarOIUXCs;

CITOCOOHOCTH o0 ydJaromuxcs WCITOJIH30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHE 3HAHUSA U YHHUBEPCAIbHBIC
y4eOHbBIC IEHCTBUS B TIO3HABATEIHHOW U COIMATBHON MPAKTHUKE.



MeranpenMeTHble pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMU
y4eOHBIMU  I103HABaTEIbHBIMH, KOMMYHHMKAaTHUBHBIMU M  PETYISTUBHBIMU
NEUCTBUSMH.

OBinageHne  yHMBEPCAJIBHBIMM  Y4YeOHBIMH  IO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30BbIe JJOruUecKHe el CTBUS:

CaAMOCTOATENILHO  (OPMYJIUPOBATH M aKTyalIM3UpOBaTh IMpoOJeMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpEAENATh LEIN JEATEIbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUU HX
JNOCTH)KEHHUSI, COOTHOCHUTH pEe3yJIbTaTbl JACSITEIBHOCTH C IIOCTABJICHHBIMU
LESIMU;

UCIIOJIb30BaTh MPU OCBOCHHH 3HAHUU MPUEMBI JJOTMYECKOTO MBIILICHUS —
BBIJICIIAATh XAPAKTEPHBIE NPU3HAKY NOHITUM U yCTaHABIIMBATh UX B3aUMOCBA3b,
MCIIOJIb30BaTh COOTBETCTBYIONINE TIOHATHUSA [T OOBACHEHUS OTACIbHBIX (PaKTOB
U SIBJICHU;

BbIOMpAaTh OCHOBAHHMS M KPUTEPUU Ui KiIacCU(UKAIMM BEIIECTB U
XUMHUYECKUX PEAKIINN;

YCTaHABJIMBATh IPUYMHHO-CIECACTBEHHBIE CBSA3M MEXAY H3y4YaeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHUE PACCYKIEHUS (MHIYKTUBHBIC, AECIYKTHUBHBIE, IO
AHAJIOTMH), BBISBIISATh 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX
ABJICHUSX, (DOPMYITUPOBATH BHIBOJBI U 3aKIHOUYEHUS;

NPUMEHATH B  IPOLECCE TO3HAHWS, MCHOJIb3yeMblE B  XHUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENHM, MpeoOpa3oBbIBATH  MOJEIbHbBIC
OPEJICTAaBICHUs — XWMHYECKMI 3HAK (CUMBOJI) D3JIEMEHTa, XHUMHYECKas
(Gopmyna, ypaBHEHHME XHMHUYECKOM pEAKIUMM — TpU PEIICHUH Y4E€OHBIX
IIO3HABATEIbHBIX U NPAKTHUYECKUX 337a4, NPUMEHATh HA3BAHHBIC MOJEIbHBIC
MIPEICTABIICHUS JUJIsl BBISIBICHUS! XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEILECTB
Y XUMHUYECKUX PEAKIIHM.

2) 6a30BbI€ HCCJIEN0BATEIbCKUE TeHCTBHA:

BJIaJIETh OCHOBAaMHU METOJIOB HAyYHOI'O MO3HAHUS BEIECTB U XUMHUYECKUX
peakuum;

dopmynupoBaTh LEIM M 3aJaud  UCCIENOBaHUS, HUCIOJb30BaTh
MIOCTABJICHHBIE M CaMOCTOATENIbHO C(OPMYIMPOBAHHBIE BOIPOCHI B KAaueCTBE
MHCTPYMEHTA TIO3HAHUS U OCHOBBI JJIs1 (POPMUPOBAHHUS TUIIOTE3bI MO MPOBEPKE
IPABWIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

BJIQJIETh HABBIKAMM CAaMOCTOSITEJIBHOTO IUIAHUPOBAHUSA W IPOBEICHUS
YYEHUYECKHX 3KCIEPHMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOIIOAATh 3a



XOJOM  TIpOLIEcCa, CaMOCTOSATENbHO  MPOTHO3UPOBATh €ro  pe3yJibTar,
(GopmynupoBaTh 0000IIEHUS U BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTHU
PE3YNbTATOB KCCIENOBAHMS, COCTABIATE OOOCHOBAHHBIA OTYET O MPOJIETAHHOM
pabore;

NpUOOpETaTh OMNBIT YYEHUUYECKON HCCIEAOBATEIbCKOM W MPOEKTHOMN
NEeSTENbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY
IOMCKY METOJOB pEUICHHs MNPAKTHYECKUX 3a/1ad, MPUMEHEHUIO pa3IU4HbIX
METOJI0B MTO3HAHUS.

3) pa6ora ¢ undopmanueii:

OPHEHTHUPOBATHCA B PA3NIUYHBIX MCTOYHHKAX HHpoOpMaluu (Hay4yHO-
MOMyJISIpHAsl JINTepaTypa XUMHUYECKOTrO COJEP)KaHUs, CIPABOUYHBIE IMOCOOUS,
pecypcbl MHTepHEeTa), aHaTM3UPOBAaTh HHPOPMALIMIO PA3IUYHBIX BUJOB U (HOpM
IIPEJICTABIICHUS, KPDUTUYECKA  OLEHUBAaTb €€  JIOCTOBEPHOCTb W
HEIIPOTUBOPEUYUBOCTb;

(GopMyIMpPOBaTh 3aMPOCHl U IPUMEHSTH Pa3IMYHbIE METO/BI IIPU ITOUCKE U
orOope wuHpOpMaUKU, HEOOXOAUMON JUIsi BBITIOJHEHUS Y4YEOHBIX 3a/a4
OIPEIEIEHHOIO TUIIA;

IpUOOpETaTh OMBIT UCIOJIB30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUHN U Pa3IMYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOATENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (QOpMY MpeAcCTaBICHUS
uH(popManyu (CXemsl, rpa@uKu, AUarpaMMsbl, TaOJULbI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYUYHBIM $3bIK B KauecTBE CpeicTBa Mpu padbore ¢
XUMHUYECKON HH(OpManuen: NpUMEHSATh MeXIpeaMeTHble ((pu3nyecKkue u
MaTeMaTUYeCKue) 3HAKM U CUMBOJIBI,  (OPMYIIBI, ab0peBuaTyphl,
HOMEHKJIATYpYy;

UCIOJb30BaTh M IPEOOPa3OBbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPENICTBA
HaIJIAIHOCTH.

OBiageHne yHuBepCcaJbHbIMU KOMMYHMKATUBHBIMY 1eHCTBUAMU:

3aJaBaTh BOIIPOCHI MO CYHIECTBY OOCYXJaeMOW TE€Mbl B XOAE AUaiora
W/WIA JTUCKYCCHUU, BBICKa3bIBaTh WJEH, (POPMYJIUPOBATH CBOU IPEIJIOKECHMUS
OTHOCUTEJIBHO BBIIIOJIHEHUSI IIPEJIOKEHHOMN 3a/1a4H;

BBICTYIATh C MPE3EHTAlUEH pe3ylbTaTOB MO3HABATENbHOU JIEATEIbHOCTH,
IIOJIyUCHHBIX CaMOCTOSITEJIbHO WJIH COBMECTHO CO CBEPCTHHKAaMHU IIpU
BBIMIOJTHEHUM  XUMHUYECKOIO OSKCHEPUMEHTA, MPAKTUYECKOH paboThl 1O
UCCIIEZIOBAHNIO CBOMCTB U3y4aeMbIX BEUIECTB, peasIi3alluid yueOHOro MPOEKTa U
(GopmMynupoBaTh BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIACOBAHMS TTO3UIIMH B X0J1€ OOCYXKJIeHUsI 1 0OMEHa MHEHUSIMU.

OgyageHne yHUBEpPCAJIbHBIMH PEryJIsITUBHBIMH 1CHCTBUAMM:



CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK IMO3HABATEIBHYIO
NEATENBHOCTh, OIpeaesas €€ LeJd W 3aladd, KOHTPOJMPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBATh MPEAJIAraéMblil aJIfOPUTM JIEUCTBHM MpuU
BBIMIOJIHEHUN Y4YEOHBIX M HCCIENOBAaTeNIbCKUX 3ajad, BbIOMpaTh HauOosee
3(PeKTUBHBI CNOCOO MX pEIICHHUs] C YYETOM MONYYEHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIUAX;

OCYILECTBJIATH ~ CAMOKOHTPOJb CBOEH  JIEATEIbHOCTH Ha  OCHOBE
caMOaHaiu3a U CaMOOIICHKHU.

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpenmeTHbIe pe3yabpTaThl OCBOCHMS Kypca «OpraHudeckas XuUMUSD»
OTpaXkaroT:

chOpPMUPOBAHHOCTh TPEACTABICHUA O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MMpA, POJM XMMHUHU B IIO3HAHWUU SIBJIICHUU
Opupoasl, B (OPMHUPOBAHMM MBIIUIEHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIMOHAIBHONM TPaMOTHOCTH, HEOOXOIMMOW IJisi PEIICHHS] MPAKTUYECKUX
3aa4 M HSKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 370pPOBBIO U
MPUPOIHON Cpee;

BJIQJICHUE CUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONINe MOHATHS (XMMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAas
o00JIOYKa aroma, MOJEeKyJla, BaJeHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
XMUMHUYECKas CBsI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas U COKpalEHHas),
MOJIb, MOJISIpHas  Macca, MOJSIpHBIA  OOBEM,  YIJIEPOJIHBIA  CKEJeT,
(yHKIMOHANbHAS TPYIMMa, paguKaji, W30MEpHs, HW30MEpPbl, TOMOJIOTUYECKUI
P, TOMOJIOTH, YIJIEBOJOPOIbI, KUCIOPOA M a30TCOIEPIKALIME COCAUHEHMS,
MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIMHEHU);
TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUsI OpraHndeckux BeniectB A. M. byrneposa,
3aKOH COXPaHEHUs MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHH; MHUPOBO33PEHUYECKHE 3HAHUA, JICKAIIUE B OCHOBE ITOHMMAaHUS
MPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKHUX SIBICHHM, (DAKTOIOrMYECKUE
CBEJICHHS O CBOMCTBaX, COCTaBe, IMOJyYEHUU M O€30MacHOM MCIIOJIb30BAHUU
BXHEHIINX OPraHMYECKUX BEUIECTB B OBITY U NMPAKTUUYECKON NEATEIbHOCTH
YEJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHUI BBISIBIATH XapaKTepHbIE MPU3HAKU MOHSATUM,
YCTaHABJIMBaTh WX B3aWMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHSATHUS
IIPU OIMCAHUU COCTABA, CTPOCHMS U MPEBPALLEHUN OPraHUYECKUX COCTUHEHUM;



c(hOpMUPOBAHHOCTh YMEHUM UCIIOJIH30BATh XUMUUYECKYI0 CUMBOJIUKY IS
COCTaBIICHUS MOJIEKYJIAPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysl OpPraHMYECKUX BEIIECTB U YPaBHCHUH XUMHUYECKUX PEaKIHM,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPTraHMYECKUX BEIIECTB JJIsi MILTFOCTPALIMU UX
XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAJICKHOCTh U3YYEHHBIX
OpraHMYECKUX BEIIECTB MO HUX COCTAaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIACCY/TPYIINEe COCAMHEHUN (YTJIEBOJIOPO/IbI, KHUCJIOPOA M a30TCOACPKAIINE
COCIMHEHUS, BBICOKOMOJIEKYJSIPDHBIE COEAWMHEHHUSI), /1aBaTh UM Ha3BaHUS IO
cucreMarnueckoit HomeHkinarype (IUPAC), a Takke NpUBOAUTH TPUBUAJIBHBIC
Ha3BaHUsS OTJIETbHBIX OPraHUYECKUX BEUIECTB (3THJICH, MPOIWUIIEH, alleTHJICH,
STUJICHTIINKOJIb, TTUIEPUH, (eHOI, (hOpMaJTbIeTH I, alleTaIbICT 11, MypaBbUHAS
KHCJIOTA, YKCyCHasi KHCJIOTa, OJIEMHOBas KHCJIOTa, CTEapUHOBAs KHUCJIOTAa,
TII0K03a, GPYyKTO3a, KpaxMall, IeJUTI0I03a, TJIUIHH);

c(hOPMUPOBAHHOCTh YMEHHUS OIpPEACATh BHABl XUMHUYECKOM CBS3H B
OpPraHUYECKUX COCMHEHUSX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUSI MPUMEHSTH IOJIOXKEHHUS TEOPUU CTPOCHUS
oprannueckux BemectB A. M. byriepoBa miis oOBsSCHEHUS 3aBUCHMOCTH
CBOMCTB BEILIECTB OT HMX COCTaBa M CTPOCHHS; 3aKOH COXPAHEHHUS MacCChl
BEILECTB;

chOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaThb COCTaB, CTPOCHUE,
bu3MYecKre U XUMHUYECKUE CBOMCTBA TUIUYHBIX MPEICTABUTEICH PAa3TUMUHBIX
KJIACCOB OPraHMYEeCKUX BEUIEeCTB (METaH, 3TaH, STUJICH, MPOIWICH, alle€TUIICH,
Oyranuen-1,3, metunOyraauen-1,3, 6€H3071, METaHOI, TaHOJ, ITUJICHTJIUKOIIb,
TJIMIEpUH, (EHOJI, alleTalIbIeTHI, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TJIFOKO34,
Kpaxmaj, Ie/UIo03a, aMHUHOYKCYCHas  KHCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXJAY HUMU YpPaBHEHUSMH COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIUi C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpPMYIT;

c(hOpMUPOBAHHOCTD YMEHUS XapaKTEepPU30BaTh HCTOYHUKHU
YIICBOJAOPOTHOTO ChIph (He(Th, TPHUPOAHBIA Ta3, Yrojb), CIHOCOOBI WX
nepepadoTKH U MPAKTUUECKOE TIPUMEHEHHUE TIPOYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHUS IO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MTPOYKTa
peaKluu MO U3BECTHBIM Macce, O0BEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BEIIECTB WU MPOAYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUM BIIaJICTh CHCTEMOW 3HAHWM 00 OCHOBHBIX
MeTOJaX HAy4YHOI'O MO3HAHMS, UCTIOJIb3YEMbIX B XUMUU MPU U3YYECHUU BEIIECTB
U XUMUYECKUX SIBJIEHUM (HaOMI0eHne, U3MEpPEHUE, IKCIIEPUMEHT,



MOJICIMPOBAHUE), MCIOJIb30BaTh CHUCTEMHbICE XUMUYECKUE 3HAHUSA IS
OPUHATUS PENICHU B KOHKPETHBIX >KU3HEHHBIX CUTYAIUSAX, CBA3aHHBIX C
BEIIIECTBAMU U X MPUMEHECHUEM;

c(hOPpMUPOBAHHOCTh ~ YMEHHMM  COOJIOJaTh  TpaBWja  IOJb30BaHHS
XUMUYECKOW TOCYI0M M J1abOpaTOpHBIM O0OpYAOBaHHMEM, a TaKXKe MpaBuia
oOpaleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH TIO BBITTOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATh M BBINOJHATh XUMUUYECKUU
AKCHEPUMEHT (MpPEeBpalllEHUs] OpPraHMYEeCKUX BEIIECTB IpU HArpeBaHUH,
MOJIyYUeHHE OHTHIEHa M U3YYEHHE €ro CBOMCTB, Kaue€CTBEHHBIC pEaKIUU
OpPraHMYECKUX BEIIECTB, JCHATYyparus OCIKOB TpU HAarpeBaHHWM, IIBETHBIC
peaknuu OEITKOB) B COOTBETCTBUU C MpPaBWJIAMU TEXHUKH OE30MACHOCTH TPHU
oOpallleHu1 C BEUIECTBaMU M J1A0OPATOPHBIM OOOPYIOBAHHMEM, IMPEACTABIATH
pe3yNbTaThl XWMHYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX pPEaKIuid U (HOPMYyIUPOBATh BBIBOJBI HA OCHOBE JTUX
pE3YyIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHI KPUTUUECKU aHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMAIINIO, TOJNy4aeMyl0 M3 Pa3HbIX HCTOYHHUKOB (CpEACTBA MaCCOBOM
uHpopmaruu, MIHTEpHET U Apyrux);

c(hOPMUPOBAHHOCTh YMEHHUM  COONIOJATh  MpaBUJia  DKOJOTHYECKHU
1e1eco00pa3Horo MOBEIEHUS B OBITY M TPYAOBOW NEATENLHOCTH B LEISAX
COXPaHEHHMSI CBOETO 3JIOPOBBS M OKPY’KAIOIIEH MPUPOAHOM Cpeibl, OCO3HABATH
OMacHOCTh BO3JICUCTBUSI HA >KMBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKHUX
BEIECTB, MoHUMas cMbica nokaszatens [1JIK, moscHsaTe Ha nmpuMepax crocoObl
YMEHBILIECHHUSI W TPEJOTBPAIICHUS HX BPEIHOTO BO3JCHUCTBUS HA OpPraHU3M
YeJI0BEKa,

JUTsl 00OY4aIOIIUXCSl C ONPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI: YMEHHE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHU;

JUISL CHETBIX W CIA0OBUASAIIMX OOYYaAIOIMIUXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYI0 CcUcTeMy oOo3Hauenuit JI. bpains g 3anucu
XUMUYECKUX (HOpMYIL.

11 KIIACC

[IpenmeTHble pe3ysbTaThl OCBOECHUs Kypca «OOIias U HeopraHuyeckas
XUMHUS» OTPAKAIOT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUNA: O XUMUUYECKOM COCTaBISIONIEH
€CTECTBCHHO-HAYYHOM KapTHHBI MHpA, POJIM XHMMHUW B TIO3HAHWUM SIBJICHUI
npuposibl, B (OPMUPOBAHUM MBIIUJICHUS W  KYJIbTYphl JIMYHOCTH, €€
(G YHKIIMOHAIBHOM TPaMOTHOCTH, HEOOXOJMMOM ISl PEIICHUS MPaKTHYSCKHUX
3a/lad ¥ DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pPOBBIO U
MPUPOIHON Cpee;

BJIAJICHUE CHUCTEMOM XUMMYECKHX 3HAHWUM, KOTOpass  BKIIKOYAECT:
OCHOBOIIOJIAralOIINe MOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, M30ToI, s-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, WOH, MOJIEKYJIA, MOJb, MOJSAPHBIA O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKHUCJICHUS, XUMHUYECKas
CBA3b (KOBAJIEHTHAs, MOHHAS, METAJUIMYECKasi, BOJIOPOJIHAS), KPUCTAIIINYECKast
pEemIETKA, TUMBI XUMHYECKUX PEAKILIUM, paCTBOP, SJIEKTPOIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIUTUYECKAST IUCCOIMAIINS, OKHUCIWTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiinu, XUMHUUYECKOE PaBHOBECHUE); TEOPUH U 3aKOHBI (T€opus
BJICKTPOJIMTUYECKON Auccoluanuu, nepuoandyeckuii 3akon . 1. Menneneena,
3aKOH COXPAaHEHHUsS MAacChl BENIECTB, 3aKOH COXPAHEHHS W IPEBpAILLCHUS
SHEPIruu MPU XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM S3BIK
XMMHWH, MHPOBO33PEHUYECKUE 3HAHMWsA, JIeKAIIUE B OCHOBE IMOHUMAaHHUS
NPUYUHHOCTA W CHUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PAKTOJIOTHUYECKHUE
CBEJICHUSI O CBOMCTBAxX, COCTaBE, MOJYYCHUH W OE30MaCHOM HCIIOJIb30BaHUU
BOKHEUIIINX HEOPTaHMYECKUX BEIIESCTB B OBITY W MPAKTUUECKON JEATETLHOCTH
YeJI0BEKa,

chOpMUPOBAHHOCTh YMEHHUM BBISIBJIATH XapaKTePHBbIC MPU3HAKU TTOHSATUMH,
YCTaHABJIMBATh WX B3aWMOCBSA3b, MCIOJIL30BATh COOTBETCTBYIOIIHME MOHSITHUA
IIPU ONHUCAHWU HEOPTaHMYECKUX BEIIECTB U X MpPEeBpaIlCHUH;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOH30BaTh XMMUUYECKYI0 CHUMBOJIMKY IS
coctaBieHus GOpPMYJ BEHIECTB MW YPaBHEHUM XUMHUUYECKHUX PEaKIIHM,
cucremarndeckyto HoMmeHkiarypy (IUPAC) wu TpuBnaibHbICE Ha3BaHUSA
OTJICJIbHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIi ra3, YIriIeKUCIbIA Ta3, aMMHUaK,
raméHasi U3BeCTbh, HeralI€Hasi U3BECTh, MUTHEBAs COJA, IUPUT U JIPYTHUE);

c(hOPMUPOBAHHOCTh YMEHUM ONPENENATh BaJCHTHOCTh M  CTENCHBb
OKHCJICHUS XUMHYECKUX 3JIEMEHTOB B COCIMHEHHUSIX PA3JIMYHOTO COCTABA, BU]I
XUMUYECKON CBsI3M (KOBaJCHTHAs, HMOHHAs, METAJIMYECKas, BOJOPOJAHAs) B
COCIUHEHUAX, THUN KPUCTAJUIMUYECKOW PEIIETKM KOHKPETHOIO BEIIECTBA
(aToMHasi, MOJIEKYJISIpHAs, HIOHHASI, METAJUTMYECKas ), XapaKTep CPe/lbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTMHECHU;

c(hOpMUPOBAHHOCTH YMEHUH YCTaHaBJIUBATh MPUHAJIEKHOCTh
HEOPraHUYECKUX BEIIECTB IO UX COCTaBY K OMpEIeIE€HHOMY KJaccy/TpyIre



COCIMHEHUN (MPOCThIE BEIIECTBA — METAUILI W HEMETAJJIbl, OKCHJIBI,
OCHOBAaHMsI, KUCIIOThI, aM(OTEpHBIE TUIPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOJUUYECKOTO 3aKOHA
. W. MenngeneeBa W JIEMOHCTPUPOBATH €ro  CHUCTEMATHU3UPYIOLIYIO,
OOBSCHUTEIBHYIO U TPOTHOCTUYECKYIO (PYHKIIUY;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepPU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XHUMHYECKHX »ieMeHTOB 1-4 mnepuonoB llepuomuueckoil cHCTEMBI
XuMHUecKux djeMeHToB JI. M. MenneneeBa, MCIONb3ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE  OpOUTAIM»,  «JHEPIeTUYECKHE  YPOBHMY, OOBSICHATD
3aKOHOMEPHOCTH HM3MEHEHMS CBOMCTB XMMHYECKMX DJJIEMEHTOB M HUX
COCIMHEHUN 1O IepuoaaMm U rpynnam lleproanueckon cucTeMbl XUMHUYECKUX
anemeHToB [l. 1. MeHpeneena;

chOpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKHUX BEHIECTB Pa3IUYHBIX KJIACCOB,
MOATBEPKIATh CYIIECTBOBAHUE TEHETUYECKON CBA3U MEXAY HEOPraHUYECKUMHU
BEILECTBAMU C MOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;

c(hOopMUPOBAHHOCTb YMEHUS KIACCUDUITUPOBATH XUMUYECKUE PEAKIIUU T10
pa3IMYHBIM TpU3HAKaM (YUCIIY U COCTaBY PEarupyrolux BEIIECTB, TEIIOBOMY
3 dexTy peakiuu, U3MEHEHUIO CTEICHEW OKUCICHUS 3JIEMEHTOB, 00paTUMOCTU
peaKIuu, y4acTUIO KaTalnu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISATH YPABHEHUS PEAKIIUN Pa3TUYHBIX
TUTIOB, TIOJIHBIE M COKpAlIEHHBbICE YpPaBHEHHS peaKIMii HMOHHOrO OOMeEHa,
YUUTBHIBASI YCJIOBUS, TIPU KOTOPHIX 3TH PEAKIIUM UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH TPOBOJUTH PEAKIMH, IOATBEPKIAAIOIINE
KAUeCTBEHHBIN COCTAaB PA3JIMYHBIX HEOPraHWYECKUX BEIECTB, PAClO3HABATH
ONBITHBIM ~ IIYTEM  HOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHMYECKUX BEILIECTB;

chOpMUPOBAHHOCTh YMEHUM PACKPHIBATH CYIIHOCTh OKHCJIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIHU TMOCPEJACTBOM COCTABJICHUSI DJIEKTPOHHOIO
OaslaHca dTUX PEaKIIHA;

chOpMUPOBAHHOCTh ~ YMEHUH  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMUYECKOM peakuuu OT pPa3auyHbIX (AKTOPOB;, XapakTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3ACUCTBUS (IPUHITUIT
Jle lllarenwe);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHWMHUYECKHUE IPOLIECCHI,
JeXallle B OCHOBE MPOMBIIIJIEHHOTO TIOJIYYEHHUsI CEPHOM KUCIOThI, aMMHaKa, a
Takxe c(OPpMUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIIAX U
AKOJIOTHYECKUX MPOOJIeMax XUMHUYECKOTO TIPON3BOJICTBA;



chOpMUPOBAHHOCTh YMEHUH MPOBOINUTH BBIUYUCICHUS C MCIOJIb30BAaHHEM
MOHSITUSL «MaccoBasi J0JIsl BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOLIECHUHN ra30B
Py  XUMHUYECKHX PEaKIUAX, MacChl BeIIecTBa WM O00béMa Ta3oB IO
U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM O0O0bEMY OFHOrO U3
Y4aCTBYIOIIMX B PEAKLUMM BEIIECTB, TEIJIOBOro 3¢ (eKTa peakuuu Ha OCHOBE
3aKOHOB COXpPaHEHUS MACChl BEIIECCTB, MPEBPAIICHHS K COXPAaHESHUS SHEPTHH,

chOpMUPOBAHHOCTH ~ YMEHUW  COONIOJATh  TpaBWja  TOJH30BAHUS
XUMHUYECKON TIOCYIOW W JIaOOpaTOPHBIM 00OpYyTOBaHWUEM, a Tak)Ke IpaBuja
oOpalieHus ¢ BEMIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMU TI0 BBITIOTHEHUIO
71a00pPaTOPHBIX XUMHUUECKHX OIBITOB;

chOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATh W BBIMOJHATH XUMHUYECKUN
AKCIIEPUMEHT (Pa3IoKEHUE TIEPOKCHIa BOAOPOIa B MPUCYTCTBUU KaTaIu3aTopa,
OMpeJIeICHUE Cpelbl PACTBOPOB BEIIECTB C TMOMOIIBI YHHUBEPCAIBHOTO
WHIUKATOpa, BIMSHHUE pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHUMHYECKOU
peaKIy, peakiud HOHHOTO OOMEHa, KayeCTBEHHBIC pPEaKIMU Ha Cyiabdar-,
KapOOHAaT- W  XJIOPUA-aHWOHBI, HAa  KAaTHMOH  aMMOHHS,  pEIICHUE
AKCIIEPUMEHTAIBHBIX 3amdad 1o TemaM «Mertauey u  «Hemeramier»y) B
COOTBETCTBUM C TMpPaBWIAMU TEXHUKH O€30MacHOCTH TMpU OOpalieHuu C
BEIICCTBAMHA M J1a0OpaTOPHBIM OOOPYAOBAaHUEM, TMPEACTABIATh PE3YIbTATHI
XUMHUYECKOTO IKCIIEpUMEHTa B (hOpME 3aluCH YPAaBHEHUM COOTBETCTBYIOIIUX
peaknuii ¥ GopMyITUPOBATh BHIBOJBI HA OCHOBE ITHX PE3YJIbTATOB;

chOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3WPOBATH XUMHUYECKYIO
uH(OpMAIMIO, TOJy4aeMyl0 W3 pPa3HbIX HCTOYHHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIUK, IHTepHET U Ipyrux);

chOpMUPOBAHHOCTH ~ YMEHUW  COONIOAATh  MpaBUiia  DKOJOTUYECKH
11eJIeCOO0pa3HOro MOBEJEHUs] B OBITY W TPYIOBOM JACATEIBHOCTH B IEJSAX
COXpPaHEHHMsI CBOETO 3JIOPOBBS M OKPY’KAIOIIEH MPUPOTHOM Cpeibl, OCO3HABATH
OMMACHOCTh BO3ACHCTBUSA Ha JKMBBIE OPTraHU3MBI OMPENCIEHHBIX BEIIECTB,
noHuMast cMmbic  mokazatrens [IJIK, moscHATP Ha TmpuMepax CIOCOOBI
YMCHBIIICHHUSI W TPEIOTBPAIICHHUS] WX BPEIHOTO BO3JCHCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsT 00YYaFOIIHUXCST ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI: YMCHHE
MPUMEHSATh 3HAHWUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SBJICHUH;

JUTSL CHETBIX W CIA0OBUASIIMX OOYYAIOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO CcHCTeMy oOo3Hauenmii JI. bpains mgig  3anucu
XUMUYECKUX (HOpMYIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosinuecTBo 4acoB DJIeKTPOHHbIE
N ni/nt HaunmeHoBaHHe pa3aesioB M TeM K - (uudposbie)
B NMPOrpaMMmbl Bcero 0H;pom,m,1 pangqecxn oOpa3oBaTe/bHbIE
e padoTsl e padoThbI pecypes
Pa3nen 1. Teoperudyeckue 0CHOBbI OPraHMYeCKOil XUMUHN
[Ipenmer opranuyeckoit xumuu. Teopus
1.1 CTPOEHUSI OPraHUYECKUX COEIMHEHUH A. 3
M. byraeposa
Wroro no pazneny 3
Pa3nen 2. YriieBoaopoabl
2.1 [IpenenbHbIe YriaeBOIOPOAbI — AJIKAHBI 2
59 HenpenenbHble yrieBoa0pOIbl: aJIKEHBI, 5 1
) AJIKaJIUECHBI, AJIKUHBI
2.3 ApoMaTHYECKUE YTIIEBOLOPOJIBI 2
54 [IpupoaHbie HUCTOUHUKY YTJIEBOIOPOIOB 3 1
' U UX miepepadoTka
Hroro no pazneny 13
Pazznen 3. Kuciaopoaconep:kamue opraHu4ecKue coeJuHeHUs!
3.1 Criuptel. DeHon 3
39 Anbneruabl. KapOOHOBbBIE KM CITOTHI. 7 1
' CrnoxHble 3QUpEI
3.3 VTI1eBOIbI 3 1
Hroro no paszueny 13

Pa3nen 4. A3oTcoaep:kanye opraHudecKue coeJMHeHus!




4.1 AMUHBI. AMUHOKHUCJIOTEL. benku

Hroro no paszneny

Pazen 5. BoicokoMoJieKyJIsIpHbIe cOeITMHEeHUSs

5.1 ITnactmaccel. Kayayku. BomokHa

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC

KoanuecrBo yacon DJIeKTPOHHbIE
Ne i/ HaunmeHoBaHue pa3aesioB u TeM K I (uudposbie)
B NMPorpaMmabl Bcero Oﬂgpo‘m’m’l paécanecml oOpa3oBaTe/bHbIE
e padoThl e padoThl pecypebi
Pa3nen 1. Teopernueckue 0CHOBbI XUMMU
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u llepuoanueckas cucreMa XUMHYECKUX 3
anemenToB 1. . MeHneneeBa
19 Crpoenue Beuiecrsa. MuHoroo0Opasue 4
) BEIIECTB
1.3 XUMHUYECKHE PEaKIIuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckasi XuMust
2.1 Meransl
2.2 Hemerauibt 1 1
53 CBs13b HEOPTaHUYECKUX M OPTaHUUECKHUX 5
' BELLECTB
Hroro no paszueny 17
Paznen 3. Xumus u KU3Hb
3.1 XUMUS U KU3Hb
Wroro no pazneny
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

[TPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBo yacoB DJIEeKTPOHHbIE
Jara
Ne Tema ypoka K I H3Yy4eH uHpposLie
o/ yp Beero OHT%OJILH palc;nqecx pmy 06pazoBaTenbH
ble padoThl | He padoThI bie pecypebi
1 IIpeameT oprann4eckon XuMuu, eé 1
BO3HMKHOBEHUE, Pa3BUTHE U 3HAUCHUE
9 Teopus CTpOEHHUsI OPraHUYECKUX COCTUHEHUI 1
A. M. byrnepoBa, €€ OCHOBHBIE TOJIOKEHUS
[IpencraBienue o kiaccupukanuu
3 opranudeckux Beniects. Homenknatypa 1
(cucremaTHueckas) U TPUBHAJIbHbIE HA3BAHUS
OpPraHUYEeCKUX BEILECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, 1
TOMOJIOTMYECKHUI Psif
5 MertaH 1 3TaH — NPOCTEUIIM € TPEACTABUTEIH 1
aJKaHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 DTUJIEH U TPOMUIIEH — MPOCTEHIINe 1
MIPEJICTABUTENN AJTKEHOB
8 [Ipaktueckas pabora Ne 1. «Ilonyuenue 1 1
STWJICHA U U3Y4YEHUE €r0 CBOMCTBY»
Anxanuensl. byraguen-1,3 u MeTHIIOyTaAMCH-
9 1,3. IloslyueHne CHHTETUYECKOro KayuyKa 1 1
pEe3HHBI
10 AJIKUHBIL: COCTaB U OCOOEHHOCTH CTPOCHUS, 1

TOMOJIOTMYECKUM Psii. ALIETUIIEH —




MPOCTEU NI MPEICTABUTENb AIKUHOB

BrrunciieHnst no ypaBHEHUIO XUMHYECKON

11
peaxkuuu

12 Apensl: 6eH3011 1 TOTYO. TOKCHYHOCTD
apeHoB

13 I'enernueckas cBsi3b yrieBOIOPO/IOB,
MPUHAJIeKAIINX K pa3IMYHbIM KJ1accam
[TpupoHbIe HCTOYHUKHU YTIIEBOJOPOJIOB:

14 IPUPOIHBIN ra3 U MONYTHbIE He(PTAHBIE ra3bl,
He(Th U MPOJYKTHI €€ epepadoTku
[IpupoHbIe HCTOYHUKHU YTIEBOJOPOIOB:

15 NPUPOIHBIN ra3 U MONYTHBIE He(PTAHBIE Ta3bl,
He(Th U IPOJYKTHI €€ mepepadboTku

16 KonTponwsnas pabora 1o pazueny
«YTIEBOJIOPOIBI»

17 [IpenenbHbIE OATHOATOMHBIE CITUPTHI: METAHOJI
u 3TaHoi. BonopoaHnas cBsi3b

18 MHoroaToMHbI€ CIIUPTHI: ATUIICHTIIUKOJb U
TJIMIEPUH

19 deHoun: cTpoeHHE MOJIEKYJIbI, (Pu3nuecKue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpreruabl: GopManbaeru u aleTalbIerul.
Arieron

91 OnHOOCHOBHBIE NPEEIbHbIE KAPOOHOBBIE
KHUCJIOThI: MypaBbUHAs U YKCYCHas

99 [Ipaktuueckas padorta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOW KHUCIIOTBD)

93 CreapuHOBas ¥ OJIEMHOBAsI KUCIIOTHI, KaK

OpeaACTaBUTCIIN BBICHINX Kap6 OHOBBIX KHCJIOT




ME11a KaK COJIA BBICITHX Kap6OHOBI)IX KHCIJIIOT,

24 o 1
UX MOIoIIIee JeliCTBHE
CnoxHble 3(HUpHI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX 1
s¢upoB

26 XKupsl: ruaponu3, npuMeHeHue, 1
Ouonoruyeckas pojb KUPOB
VYTI1eBObI: COCTaB, KJIACCH (PUKALIMSL.

27 Baxuelimue npeacTaBUTENN: TIIOK03a, 1
¢bpykTo3a, caxaposa

28 Kpaxman u nemnirosno3a kak IpUpoIHbIe 1
MIOJIUMEPbI
KonTponwsnas pabora 1o pazueny

29 «Kucnoponcoaepkamie opraHu4ecKue 1
COEJIMHCHUSD

30 AMWHBI: METUJIAMUH U aHUJIMH 1
AMMHOKHCIIOTHI Kak aM(OTepHbIe

31 OpraHu4ecKue COeAMHEHUS, UX 1
O6uonorunueckoe 3HaueHue. [lentu el

32 benku xak npupoaHbIe BHICOKOMOJIEKYIISPHBIE 1
COEJIUHEHUS

33 OCHOBHBIE ITOHATHS XUMUU 1
BBICOKOMOJIEKYJIIPHBIX COEUHEHUN
OCHOBHBIE METO/IbI CUHTE32

34 BBICOKOMOJIEKYJIIPHBIX COCAVHEHMIA. 1
ILnacTMacchl, Kayuyyku, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Ne
n/n

Tema ypoka

KounuecrBo uacos

Bcero

Kounrpoas
HbIE
padoThbI

IIpakTHuec
KHe padoThl

Jlara
H3Y4YeH
761

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTeJIbH
ble pecypchl

XUMHUYECKUM 31EMEHT. ATOM. DJIeKTpOHHAs
KOH(UIrypalus aTOMOB

Ilepnonnuecknii 3akoH u llepuonuueckas
CHCTeMa XMMHYECKHNX 31eMeHToB J[. W.
MenneneeBa, X CBS3b C COBPEMEHHOM TEOpHUEH
CTPOEHHUS aTOMOB

3aKOHOMEpPHOCTU U3MEHEHUSI CBOMCTB
XHMHYECKUX DJIEMEHTOB H UX COCOUHCHHUH I10
IpyIIaM 1 mepuoaam. 3HaueHue
MEePUOJIMYECKOr0 3aKOHA U CUCTEMBbI
xuMmuueckux snemenToB .M. MenneneeBa B
pa3BUTHH HAYKH

Crpoenue BemecTBa. XMMHUECKas! CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHNUs KOBAJIEHTHOU
cBsA3u. BonoponHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPULIATENBHOCTD.
Crenensb okucienus. Bemecrsa
MOJIEKYJIIPHOT'O U HEMOJIEKYJIAPHOIO CTPOCHUS

[TonsaTne o nucnepcHbIx cucremax. IcTuHHBIE
Y KOJUIOMAHBIE pacTBOPBEI. MaccoBas nomus
BEILIECTBA B pacTBOpPE

Krnaccuduxanus u HoMmeHKIaTypa
HEOPraHM4eCcKuX coenHeHui. ['eneTnueckas
CBSI3b HEOPTaHUYECKU X BEIIECTB, PA3TMYHBIX




KJI1aCCOB

Knaccupukanus XMMUYECKUX PEaKIuii B
HEOPraHUYECKOM U OPraHUYECKON XUMHUH.
3aKOH COXpaHEHUS MaCcChl BEIIECTB; 3aKOH
COXpPaHEHMS U MPEBPAILCHUS SHEPTUU TIPU
XUMHUYECKUX PEaKIMIX

Ckopocts peakuuu. O0paTuMble peaklnu.
XUMHYECKOE paBHOBECHE

10

[TpakTueckas padota Ne 1. «Bnusnue
pa3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHYECKON
peaKLumn»

11

DnekrponuTuieckas qucconuanus. [Tonstue o
BOIOpoIHOM mokasateine (PH) pactBopa.
Peakuuu nonnoro oomena. ['uaponus
OpPraHNUYECKUX U HEOPraHUYECKUX BEIICCTB

12

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.
[ToHsTHE 00 PIEKTPOIU3E PACILIIABOB U
pacTBOpPOB COJIEHN

13

KonTponeHas paboTa mo pasnery
«TeopeTtndeckre OCHOBBI XUMUN»

14

Mertamnnisl, ux noyuoxenue B Ilepruonnueckoit
cUcTeMe XMMHU4YeCKHuX 3ieMenToB [l. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOSHHS aTOMOB.
O6mme gu3nyeckrue CBOMCTBA METAJIIOB

15

CruiaBbl METAIIIIOB. DJIEKTPOXUMHUYECKUI P
HaIpsHKEHU METalIoB

16

XUMHUYECKHE CBOMCTBA Ba)KHEUIINX METAJIIIOB
(HaTpuil, Kaaui, KaJblKi, MAarHUH, AJIFOMUHUI)
U UX COCIUHEHUN

17

XuMHUYECKHE CBOMCTBA XpoMa, MEJTU U UX




COeIMHEHUN

18

XUMHUYecKue CBOMCTBA IIMHKA, JKeJle3a U UX
COCIIMHeHUH

19

[TpakTuueckas padota Ne 2. "Pemenue
9KCIIEPUMEHTAIBHBIX 33]1a4 I10 TEME
«MeTtampi»"

20

Hewmeramnsl, ux nonoxenune B [lepnognueckon
crucTeMe XuMudeckux ajiemenToB [[. U.
MeHneneeBa 1 0COOEHHOCTH CTPOEHHS AaTOMOB

21

®dusnyeckne CBOWCTBA HEMETAILIOB.
AmnoTpornusi HEeMETaJUIoB (Ha MpuMepe
KHCIIOpo/a, cepsl, hochopa u yriaepoza)

22

XUMHUUYECKHE CBOMCTBA IaJIOT€HOB, CEPBI U UX
COEJIMHEHUU

23

XuMHUUYECKHE CBOMCTBA a30Ta, (hocodpa U ux
COE/IVH CHH 1

24

XHWMHUYECKHE CBOMCTBA YIIepoaa, KpEMHUS U
HUX COCTUHEHNHU

25

[IpuMeHeHn e Ba)KHEUIINX HEMETAIUIOB U UX
COCIIMHEeHNH

26

O0600611eHNE U cUCcTEMaTU3alls 3HAHUH 110 TeMe
«HemeTael». Beraucinenys 1o ypaBHEHUSIM
XMMHMUYECKUX peakLUuil 1 TEpPMOXUMUYECKHE
pac4€Thl

27

[TpakTnueckas padota Ne 3. «Pemenue
HKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
"Hemeramib!"»

28

KonTponbHas pabora mo remam «MeTauib» U
«Hemerab»




HeopraHI/I‘ICCKI/IG N OPraHU4YCCKUEC KU CIOTHI.

29 1
Heoprannueckue u opraHu4ecKre OCHOBaHUS
AmboTepHbIe HEOpraHMYECKHEe U OPraHnYecKue

30 coeMHEHMs. [ eHeTnyeckas cBs3b 1
HEOPraHWYECKUX U OPTraHUYECKUX BEIECTB
Poie xuMuu B o0ecriedeHnn SKOJIOrHYECKOM,

31 YHEPreTUYECKON M MUIIEBOH 0€30MaCHOCTH, 1
Pa3BUTHUU MEIULMHbI
[TpencraBnenus 06 oOLUMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIIIICHHOT' O ITOTYYCHUS 1
BaXKHEHIIINX BEIIECTB

33 YemoBeK B MUpPE BEIIECTB U MaTEPHUAIOB 1

34 XuMHUs ¥ 30POBbE Y€ENTOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34










	учебного предмета «Химия. Базовый уровень»
	х.Прогресс 2023-2024г
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС ОРГАНИЧЕСКАЯ ХИМИЯ
	Углеводороды
	Кислородсодержащие органические соединения
	Высокомолекулярные соединения
	11 КЛАСС
	Теоретические основы химии
	Неорганическая химия
	Химия и жизнь
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	7) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Овладение универсальными учебными познавательными действиями:
	2) базовые исследовательские действия:
	3) работа с информацией:
	Овладение универсальными коммуникативными действиями:
	Овладение универсальными регулятивными действиями:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ 10 КЛАСС
	11 КЛАСС (1)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ 10 КЛАСС

