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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMuM Ha YpOBHE CpeJHEro od1iero oopazoBaHus pa3padoTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pazoBaHuu B
Poccuiickoit ®enepanumn», TpeOOBaHUM K pe3yibTaTaM OCBOEHUS (enepanbHON
oOpa3zoBaTebHOM mporpamMmbl  cpeanero o6miero ooOpaszoBanus (DOOII  COO),
npeacraBieHHbIX B denepanbHOM TrOCyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuértom Konnenuuu mpenogaBaHus ydyeOHOro TmpeameTa «XUMHUS»
B oOpa3oBaTeibHbIX opranu3auusx Poccuiickoit denepanuu, peaan3yomux OCHOBHbIE
oOpa3oBaTeibHblE MPOrPaMMbl, M OCHOBHBIX MOJIOXKEHUN «CTpaTeru pa3BUTHS
BocnuTanusi B Poccuiickoit denepanuu Ha nepuopn no 2025 roga» (Pacnopsikxenue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcHOBY MOJIX0J0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONPEIETICHUIO O0IIei
CTpaTeruu oOy4eHHs, BOCIIMTAHUS U Pa3BUTHs OOYYAIOMIMXCA CPEICTBAMU Y4EOHOTO
npeamera «Xumusi» s 10—11  kmaccoB Ha 0a30BOM  YpOBHE  COCTaBUIIU
koHuenTyanbubie nonoxkeHnuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IENei,
CollepKaHMs, pPE3yJNbTaTOB o0O0yueHUus U TpeOOBaHUW K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTcTBUM C JaHHBIMU TMOJOXKEHUSMHU IpOrpaMMa N0 XUMHUHU (0Oa30BBIH
YPOBEHb) HAa YPOBHE CPEAHETO 0011ero 00pa3oBaHMs:

yCTaHaBIMBaeT o00s3aTeNbHOE (MHBAPUAHTHOE) MPEAMETHOE  COJEp KaHUE,
OIpeeNsieT KOJINYECTBEHHBIE U KAYECTBEHHBIE €r0 XapaKTEPUCTUKN HA KaKJIOM JTalle
U3YyYEHHMsI NIPEAMETA, NIPEAYCMAaTPUBACT PUHLMUIIBI CTPYKTYPUPOBAHMS COACPKAHUSA U
pacnpeneneHus ero 1o KiaccaM, OCHOBHBIM pa3JenaM U TeMaM Kypca;

naéT MpUMEpPHOE pacmpenefieHne y4eOHBIX 4YacoB MO TEMAaTHYECKHUM paszferam,
PEKOMEHyeT MPUMEPHYIO MOCIEN0BATEILHOCTh M3YyUYECHUS OTICIBHBIX TEM Kypca C
y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JTIOTUKU Y4eOHOro Tpolecca,
BO3pacTHBIX oco0eHHOCTel obyuaromuxcsi 10—11 kiaccos;

NAa€T METOJMYECKYI0 HMHTEPHpETalUIi0 LeJed W3y4YeHUus NpeAMeTa Ha YPOBHE
COBPEMEHHBIX TIPHOPUTETOB B  CHCTEME CpeIHero oOlmero  oOpa3oBaHws,
COJIEpKAaTENIbHOM XapaKTepUCTUKU IUJIAHUPYEMBIX pE3yJbTaTOB OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOTpPaMMBI  CpPeIHETO 00mero o6Opa3oBaHusi (JTMYHOCTHBIX,
METaNpeMETHbIX, IPEJAMETHBIX), OCHOBHBIX BHUJOB  y4e€OHO-TIO3HABATEJIbHOM
NEATeNIbHOCTH OOYy4Yalollerocsi MO OCBOCHHMIO cojepxaHus mnpeaMera. [lo BceMm
Ha3BaHHBIM TIO3UIIUSIM B TPOrpaMMe MO0 XHMHH COOJIOZIeHAa MPEeEeMCTBEHHOCTD
¢ (benepanpHO pabodel mporpaMMoOi OCHOBHOTO 00IIIero 00pa3oBaHMs 10 XUMUH (JIJIs
8-9 kmaccoB 00pa30BaTENBHBIX OPraHU3aIN, 0a30BbIil YPOBEHB).

Xumudeckoe oOpa3oBaHUE, MOJYyYaeMOE€ BBITYCKHHKaMH 0011eo0pa3oBaTeIbHON
OpraHu3aluu, SIBJISETCS HEOThEMJIEMON YacThbi0 HUX O00pa3oBaHHOCTH. OHO CIIyXKHUT
3aBeplIAIONIMM 3TallOM pealu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX IEHHOCTEH, MPUCYIIUX IEJIOCTHOM CHUCTEME XHUMHUYECKOr0 00pa3oBaHMS.
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OTH LIEHHOCTHU KacaloTcs MO3HaHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUS
1 oOwIed KyJIbTypbl YeJIOBEKa, a TAK)KE SKOJIOIMYECKM OOOCHOBAHHOTO OTHOILEHHS K
CBOEMY 3JI0pOBbIO W MpUPOIHON cpene. PeanusyeTcss xumuueckoe oOpa3oBaHHE
oOydJarolmuxcs Ha YypOBHE CpeIHEro oO0miero o0pa3oBaHUS CPEACTBAMHU Y4EOHOTO
npeaMera «XUMHUS», COAEPKAHUE U MOCTPOEHUE KOTOPOTO OIPENEIEHBI B MPOrpamMme
M0 XMMHUU C YUETOM CHELU(PUKA HAYKU XUMHUH, €€ 3HaYEHUS! B MO3HAHUM MPUPOIBI U B
MaTepUaJbHOM >KM3HM OOLIECTBA, a TAKXKE C YYETOM OOHIMX IIeJied M HPUHIIMIIOB,
XapaKTepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHET0 OOIIero 00pa3oBaHUs
B Poccuiickoit ®enepanuu. Tak, Hanpumep, npu (OPMHUPOBAHUU COJAEPKAHUS
npenMera «XUMHsS» YUYTCHbI CIIEYIONINE MOJO0KEHU O crieluPUKe U 3HAUYCHUH HAayKH
XUMUHU.

XUMHS KaK D3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK WIpPaeT o0co0yl poJib
B COBPEMEHHOM LIMBWIN3AIMHU, B CO3JJaHUU HOBOW 0a3bl MaTepHaIbHON KyJIbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OPMUPOBAHME PAIMOHAIHLHOTO HAYYHOTO MBILIUICHUS, B
CO37laHMe LIEJIOCTHOTO TIPEJICTABICHUS OO0 OKpYyXaloluleM MHUpPE KaK O €IMHCTBE
OpUpOABl W 4YeJOoBeKa, KOTopoe (GOpMHUpPYETCsl B XUMHUM Ha OCHOBE MOHHUMAHMS
BEILIECTBEHHOTO COCTaBa OKPYKAIOLIEr0 MHUpa, OCO3HAHUS B3aMMOCBS3H MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU MPUMEHEHUSI.

TecHO B3aMMOAECUCTBYS C JPYI'MMHU €CTECTBEHHBIMUM HAyKaMHM, XUMHs CTaja
HEOTHEMJIEMOM YacTbI0 MHUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOIO
Tpyda M SKM3HU Kaxaoro uineHa obmiectBa. CoBpeMeHHas XUMHS Kak Hayka
co3ujaTelibHas, KaKk HayKa BHICOKMX TE€XHOJIOTHUH HalpaBjeHa Ha pelIeHUE TII00aTbHbBIX
npo0JieM YCTOWYMBOTO pPa3BUTHsI YEJIOBEUECTBA — CBHIPHEBOM, HSHEPreTUYECKOH,
ITUIIEBOM, PKOJIOTUYECKON 6€30ITaCHOCTH U OXPaHbI 3JI0POBBSI.

B coorBerctBMM ¢ OOmMMH MLEMSIMH W TPUHIMIAMU CPEIHEr0 O0OIIero
oOpa3zoBanus cojepxkanue npeaMera «Xumus» (10—11 xmaccel, 0a30BBI ypOBEHB
U3YYCHHs) OPHUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOIMIEKYJIbTYPHYIO TOJATOTOBKY
oOydJaromuxcs, HeOOXOAUMYIO0 UM IS BBIPAOOTKH MHPOBO33PEHUECKHUX OPUCHTHPOB,
YCTEIIHOTO BKIIOUEHUS B KH3Hb COLIMYMA, MPOJOHKCHHS 00pa30BaHMS B PA3THUHBIX
00JacTsIX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBnstonuMu ~ mipeamMeta  «XUMHS» — SBISIOTCS  0a30BbIe  KypChl — —
«Oprannveckass xumus» u «OOmas W HeOpraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUSI KOTOPBIX SIBIIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHMuecKo XuUMHM (C BKJIIOUEHHEM 3HAHUM U3 OOIIel XUMUU) U
Oprann4ecko xumuu. @DOpMUPOBAHHME [TAHHOM CHUCTEMBbl 3HAHUU IPU HW3YyYCHUU
npeaMera 00ecreuyrnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOIrooOpa3usi BEIECTB
Ha OCHOBE OOIINX MOHATHI, 3aKOHOB ¥ TEOPUN XUMUHU.

CtpykTypa cojaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» chopMUpOBaHa B TMpPOrpaMMe IO XUMUU Ha OCHOBE
CHUCTEMHOI0 MOJX0Ja K M3YYeHHUI0 y4eOHOro maTepuana u 00yCIOBIECHA UCTOPUUYECKU
000CHOBAaHHBIM PA3BUTHEM 3HAHUN HA OMPENEIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B
Kypce€ OpraHMYeCKOM XMMHH BEHIECTBA PAacCCMATPUBAIOTCS HA YPOBHE KIIACCUYECKOU
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TEOPUU CTPOCHUS OPTaHMYECKHX COCAMHEHUH, a TaKXKE Ha YPOBHE CTEPEOXUMHUYECKUX
U DJIEKTPOHHBIX MPEACTABICHUM O CTpoeHMH BemiecTB. CBefeHuss 00 HM3yyaeMbIX B
Kypce BELIECTBax JAlOTCsA B Pa3BUTUU — OT YIIEBOAOPOJOB /10 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COEIMHEHUHW. B Kypce OpraHM4eckol XHWMUHU IIOJIYyYarOT pPa3BUTHUE
chopMUpOBaHHBIE HAa YPOBHE OCHOBHOTO o00IIero o00pa3oBaHUs TMEpPBOHAYAIBHBIC
MPEACTAaBICHU O XHUMHMUYECKOW CBSI3M, KIAacCU(UKAIIMOHHBIX IPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU pEaKII1H.

[lon HOBBIM yrjaoM 3peHHss B HpeaMeTe «XuMus» 0a30BOT0  ypOBHS
paccMaTpuBaeTCsl M3Y4YEHHBII Ha YpPOBHE OCHOBHOrO oOHIEro o0pa3oBaHUs
TEOPETUYECKUN MaTepuai U (PaKkTOJIOrMuecKre CBEIEHUS O BEUIECTBAX M XMMHUYECKON
peakuuu. Tak, B 4acTHOCcTH, B Kypce «OOImass W HEOpPraHWyecKas XUMUSD)
oOy4JaromumMcsl MPeJOCTaABIACTCS BO3MO>XHOCTb OCO3HATh 3HaYEHUe
NEPUOIUIECKOTO 3aKOHA C OOIIETEOPETHYECKUX W METOJ0JOTHYECKUX MO3UIUH,
riIy0ke MOHATh UCTOPUUECKOE M3MEHEHUE (PYHKIIMI 3TOro 3aKoHa — OT 0OoOmaronei
710 OOBSCHSIONIEH U POTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O Ba)KHEMIIMX BeEIIECTBaX, MX COCTaBe, CTPOCHUH,
CBOMCTBAX M MPUMEHEHUH, a TaKXKE€ O XMMHUYECKHX PEaKIUsAX, MX CYHU[HOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus AomnoyHseTcs B Kypcax 10 u 11 kiaccoB anemMeHTaMu
COJlep KaHMsl, UMEIOLUIUMU KYJIbTYPOJOTHUECKUI U NMPUKIATHON XapakTep. OTH 3HAHUSA
CHOCOOCTBYIOT MOHUMAaHUIO B3aUMOCBSI3U XUMUU C JPYTUMU HayKaMH, pacKpbIBalOT €&
pOJb B IO3HABAaTEIbHOM M IMPAKTUUYECKON JEATEIBbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBa)XEHUS K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU U MPAKTHUUECKHUX
HPUIOKEHUI XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO

U JIMYHOCTHO 3HAYUMBIX TIpoOJIeMax, CBA3aHHBIX C XUMUEH, KPUTUUECKU OCMBICITHBATH
UH(GOPMAIINIO ¥ TPUMEHSTH €€ JUIsl ONOJTHEHUS 3HAHUH, PEIICHUS] HUHTEIUICKTYaIbHBIX
U DKCIEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3a/1ad. B 1enoM copepxaHue yd4eOHOTO
npenMera «XUMHS» JaHHOTO YPOBHS M3Y4YEHUS OPUEHTUPOBAHO Ha (HOPMHUPOBAHHE Y
00ydJaromuxcss MHUPOBO33PEHUYECKONW OCHOBBI ISl MOHUMaHHUS (PUIOCOPCKUX HCH,
TAaKUX KaK: MaTepUaIbHOE EJUHCTBO HEOPraHWYECKOTO M OPTraHUYeCKOro MUpa,
0O0yCIIOBIEHHOCTh CBOWMCTB BEHIECTB HX COCTABOM M CTPOEHHEM, I103HABAEMOCTh
MPUPOAHBIX SBICHHUMN MyTEM SKCIIEPUMEHTA U PEIICHUS] MPOTHBOPEUNI MEKTy HOBBIMHU
dakTaMu U TECOPETUYECKUMH MPEATNOCHUIKAMHU, OCO3HAHUE POJM XUMHUU B PEIICHHUH
HKOJIOTHYECKUX TPOOJieM, a Takke MpoOJeM COEpeKEHUs dHEPTeTUYECKUX PECYPCOB,
CBIPBSI, CO3/ITaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B mutane pemeHust 3aja4 BOCIIUTAHUS, PA3BUTHS U COLMATU3ANNHA OO0 YyJArOIIHXCS
NPUHATBICE TPOTPAMMOM IO XWMHUH TOAXOABl K ONPENETICHUI0 COACpPX)AHUS U
MOCTPOCHUST TPeIMeTa MPEeayCMaTpUBAOT (POPMUPOBAHNE YHUBEPCATBHBIX yUEOHBIX
JEUCTBUHM, HWMEIOMUX 0a30BO€ 3HAUEHHWE [JIS PA3IMYHBIX BHJIOB JEATEIHHOCTH:
peuieHus npoOieM, MOUCKA, aHaiau3a U 00pabOTKU MH(OpMalK, HEOOXOAUMBIX s
NpPUOOPETeHHsI  OMbITA  MPAKTHUYECKOW W HMCCIENOBATEIbCKOW  JIEATEITHLHOCTH,
3aHUMAIOIICH BAYKHOE MECTO B TIO3HAHUU XUMUHU.

B mnpaktuke mnpemojaBaHWs XWMHM KaK HAa YpPOBHE OCHOBHOTO OOIIIETO
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o0pa3oBaHUsl TaK W Ha YPOBHE CpeAHEro oluiero oOpa3oBaHUs, MPU OMpeAeICHUU
CONlepKATEIbHON  XapaKTEPUCTHKW TIICJICH W3YyYeHHs TMpeaMeTa HaIpaBICHHEM
MEPBOCTETICHHOW 3HAYUMOCTH TPAJAWIIMOHHO TMPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XAMHYECKOM HAyKd Kak O0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYCCKON
JESATEIHPHOCTH YEJOBEKa W KaK OJIHOTO M3 KOMIIOHGHTOB MHMPOBOW KyabTyphl. C
METOJMYECKOW TOYKH 3pCHHS TaKOW TMOAXOA K ONpPEICICHUI0 IeJeH H3ydeHHs
MIpEeIMETA SBIISICTCS BIIOJIHE OTPABIaHHBIM.

CortlacHO TaHHOW TOYKE 3PCHUS TJIABHBIMU HESIMU M3YUCHUS TIPeaMeTa « XUMUS»
Ha 6azoBoM ypoBHe (10-11 kJ1.) sBISAIOTCS:

(GbopMHUpOBaHUE CHCTEMBl XMMHYCCKUX 3HAHWH KaK BaKHEWIEH COCTaBIISIOIICH
€CTCCTBEHHO-HAYYHOW KapTHUHBI MUpa, B OCHOBE KOTOPOH JIe)KaT KIIIOUEBBIC TOHSTHS,
(dyHIaMEHTaIbHbIC 3aKOHBI M TCOPHUU XHMHH, OCBOCHHE s3bIKa HAyKH, YCBOCHUE W
NOHMMAHWE CYIIHOCTH JIOCTYIHBIX OOOOIICHWI MHPOBO33PEHYCCKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUCH UX Pa3BUTHS U CTAHOBJICHHUS,

dbopMHUpOBaHNE W Pa3BUTHC TMPEACTABICHUN O HAYYHBIX METOJAaX IO3HAHUS
BEIICCTB W XHMHYCCKUX pEaKIHMi, HEOOXOAUMBIX JUISI TPHOOPETCHUS YMEHUU
OPUEHTUPOBATHCS B MHPE BCIICCTB U XUMHUYCCKUX SBJICHUH, WMCIOIIUX MECTO B
NPHUPOJIC, B MPAKTUUCCKOW 1 TTOBCEIHEBHOM KHU3HU;

pa3BUTHE YMEHUH W CIIOCOOOB [EATEIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM W
OOBSICHCHHEM XHMHYECKOTO JSKCIIEpUMEHTa, COOJIOJCHHEM TMpaBWJI OE30MacHOTO
oOpaIlieHus C BeIeCcTBaMHU.

Hapsmy ¢ »TuM coaepkaTenbHash XapaKTepUCTHKA IelNed W 3a7ad H3yYCHHS
npeaMeTa B MporpaMMe 10 XUMHUHM YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUHU

C HOBBIMH TIPUOPUTETAMH B CHUCTEME cpeaHero oomiero oopazopanus. CeromHs B
NPENnoJaBaHud XUMUU B OOJBIIEH CTENeHW OTHAETCA MPEANOUTEHUE MPAKTUYECKOU
KOMITOHEHTE COJIepKaHUsl OOy4YEeHHs, OPUEHTUPOBAHHON Ha MOATOTOBKY BBIMYCKHUKA
OI0IICO0PA30BATEIBPHOW  OpraHW3allMM, BIAJCIONIET0 He HabopoM 3HaHUWH, a
(GYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHOCO0AMU W YMEHUSIMU aKTHBHOTO
MOJIyYEHHUs 3HAHWM U IPUMEHEHUS! UX B PEAIbHOW KU3HU NI PEUICHUS MPAKTHUYECKUX
3a/1ad.

B 510i CBA3M npuM M3ydYEHUH MpeaMeTa «XHUMUsS» JOMUHHUPYIOLIEEC 3HAUYCHHE
MPUOOPETAIOT TaKWe 1EIH U 3a7a9d, KaK:

ajganTauys OOy4YaroIMXCs K YCIOBUSM JIMHAMUYHO Pa3BUBAIOUIETOCS MUDA,
dbopMHUpOBaHNE WHTEIUICKTYadbHO PAa3BUTON JTUYHOCTH, TOTOBOM K CaMO0OOpa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHITHIO TPAMOTHBIX PELICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYaIIUSIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHUE y 00YJaIONTUXCS KIFOYEBBIX HABBHIKOB (KIFOUEBBIX KOMIECTCHITHH),
MMEIONIUX YHHUBEPCAIBHOE 3HAYEHUE JIJISi PA3JIMYHBIX BUAOB ACSTEIbHOCTH: PEIICHUS
npoOjieM, TMOUCKa, aHaiau3a W oOpaboTku  uHbOpPMALMKU,  HEOOXOJMMBIX
JUTs1 TPUOOPETEHHUs OTbITA JEATEIbHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B MMO3HAHUU
XUMHUHU, a TaKXKe JUIsl OLUEHKU C MO3UIUNA SKOJOIMYeCKOM Oe30MacHOCTH XapakTepa
BIIMSHUS BEIIECTB M XUMHUYECKUX IPOILIECCOB HA OPraHu3M 4YeJIOBeKa U MPUPOIAHYIO
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cpeny;

pa3BUTHE TO3HABATEIBHBIX WMHTEPECOB, WHTCIUICKTYaJIbHBIX M TBOPUYECKUX
CocoOHOCTEM 00yYarolUXCsi: CHOCOOHOCTH CaMOCTOSITEIBHO MNPHOOPETaTh HOBbBIE
3HaHHMSI TI0 XMMHUH B COOTBETCTBHHM C XH3HCHHBIMU IOTPEOHOCTSMHU, HCIIOJIH30BAThH
COBPEMCHHBIC HMH(OPMAIMOHHBIC TEXHOJOTHUU I TOWMCKA W aHaiaW3a y4eOHOH u
HAyYHO- MOMYJSIPHON WH(GOPMAITUH XUMHUYECKOTO COJCPIKAHNUS;

dbopMHUpOBaHUE W Pa3BUTHE Yy OOYYAIOIMIMXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIIIUICHUS, HAOJIOAATEILHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOMMMBI, B YAaCTHOCTH, TPH IUIAHUPOBAHWU U TMPOBEIACHUH XUMHUYECKOTO
OKCIICPUMEHTA;

BOCIIMTaHUE Yy  oOOydaromuxcss  YOSKIEHHOCTH B  T'YMaHHCTHYECKOU
HANPABJICHHOCTH XUMHUH, €€ BaXHOW PO B pEHICHWU TJI00ATBHBIX MpoleM
PaIMOHAILHOTO TIPHPOJIOIIOIB30BAHMUS, TOMOJHEHUS JHEPreTHYCCKUX PECYpCOB U
COXPAaHCHUS MPUPOJHOTO PABHOBECHS, OCO3HAHHMS  HEOOXOJMMOCTH  OEpEeKHOTO
OTHOIIICHWS K TIPHPOJEC W CBOEMY 3JI0OPOBBIO, a TaKKe IMPHUOOPETCHHS OIbITa
UCIIOJIb30BAHMS TMOJIYYEHHBIX 3HAHWK [ TIPUHATHS TPAMOTHBIX pCEIICHUNA B
CUTYaIIUSX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

e w 3amayu  W3ydeHUs TnpeaMera «XUMHUS» TONYYWIH  TOJAPOOHYIO
METOAMYECKYI0 HHTEpIpeTanuio B pazaene «llmaHupyembie pe3ynbTaThl OCBOSHUS
IporpaMMBbl TI0 XUMHUWY», Ojarojgaps 4emy obecnedeHo 4ETKOe MpPEICTaBICHUE O TOM,
KaKue 3HaHUS U YMEHUSI UMEIOT IPsIMOE OTHOIIICHHE K PeaTn3allii KOHKPETHOU IEJIH.

B yueOGHOM 1m1aHe cpegHero o01ero o0pa3oBaHus MpeaMeT « XUMHs» 0a30BOTO
YPOBHSI BXOJHUT B COCTaB MpeAMeTHON 00acTi « EcTecTBEeHHO-HAayYHBIE TIPEAMETHI.

OO611ee 9nCiIo YacoB, PEKOMEHIOBAHHBIX VISl U3YYeHUs] XUMHUHU — 68 yacoB: B 10
kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca (1 yac B Heemto).
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COILEPKAHUE OBYUEHUA

10 KJTIACC

TeopeTnueckue 0OCHOBBI OPraHUYeCKOH XUMHUHT

[Ipenmer opranuyeckor XuUMHU: €€ BO3HUKHOBEHHUE, PAa3BUTHME M 3HAYCHUE B
IIOJJy4EeHUM HOBBIX BELIECTB M MAaTEpUaJIOB. Teopus CTPOCHUS OPraHUYECKUX
coenuHenud A.M. BbytnepoBa, €€ oCHOBHblE NOJOXKEHUA. CTPYKTypHbIE (HOPMYIIbI
OpraHu4ecKux BelecTB. ['omonorus, nzomepus. XuMHUYECKast CBs3b B OPraHUYECKUX
COEIMHEHNAX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o kinaccuUKaMu OpraHuyeckux BemiecTB. HomeHknaTypa
OpraHNYeCcKUX COeIMHEHUH (CHCTeMaTUYecKasl) U TPUBHAJIbHbIE HA3BAHUS BaKHEUILIMX
IIPEACTaBUTEIIEH KIIACCOB OPraHUYECKUX BEILIECTB.

3KCHepl/IMeHTaJII)HI)Ie METOAbI H3YYECHUA BCHIECTB U UX npeBpame}mﬁ

O3HakoMjieHHe ¢ oOpaslaMyd OPraHMYEeCKHMX BEIIECTB M MarepuajaMu Ha HX
OCHOBE, MOJICIMPOBAHHE MOJIEKYJI OpPraHWYECKUX BEIIECTB, HAOIIOJCHUE U OMHCaHUE
JIEMOHCTPAIMOHHBIX OINBITOB MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPHU
HarpeBaHuu (TJIaBJIeHUE, OOYTJIMBAaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHUH psif. MeTaH M 3TaH — MPOCTECHIIHe
NPEJICTABUTEIN aJIKAHOB: (PU3MUYECKUEC U XUMUYCCKHE CBOMCTBA (PeaKIMu 3aMEIICHHS 1
TOpPEHU ), HAX0XKJICHUE B MPUPOJIE, TIOJYUCHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHE, TOMOJOTHYCCKUU pAd. DTWICH W TPONUICH —
IPOCTEHIIINE MPEICTAaBUTEIN AIKCHOB: (PU3MUYCCKHE M XUMHUYCCKUE CBOMCTBA (peaKIuu
THJAPUPOBAHMS, TaJIOTCHHPOBAHUS, THUAPATAIIMHA, OKHCICHHUS M IOJUMEPHU3AIINH ),
MOJIyYCHHUE U TPUMCHEHUE.

Ankanuensl: OyramaweH-1,3 u wmetunOyramuen-1,3: crpoeHue, BaKHEUIINE
XUMUYECKHE CBOWCTBa (peakuuss moauMmepu3anuu). I[loaydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKHM PsAA. ALCTHIICH —
MPOCTECHINMI MPEICTABUTEIb AIKHHOB: COCTaB, CTPOCHHE, (DU3NUECKUE U XUMHYCCKUC
CBOMCTBa (peaKkIuyd THUAPUPOBAHUS, TaJIOTEHUPOBAHUS, THJpPATALUH, TOPCHUS),
MOJTy4YeHHE U MPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHHE, (PH3NUYECKME M XHMHYCCKHE CBOWCTBA
(peaknyu TaJOTCHHPOBAHHWS W HUTPOBAHHWSA), IOJYYCHHE M TpUMeHeHue. Toayon:
cocmas, cmpoerue, usuueckue u Xumuieckue ceolucmead (Peaxkyuu 2ailo2eHUpoO8anus u
HUMPOBAHUsL), NoaydeHue u npumererue. TOKCUYHOCTh apeHOB. I eHeTHYECKasl CBS3b
MEXTy YIIIECBOAOPOAAMH, MIPHUHAICKAITUMH K PA3TUIHBIM KJIacCaM.
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[IpupoaHble UCTOUHUKHU YIIIEeBOOPOAOB. IIpuponnblii ra3 u nonyTHble HEQTAHbBIE
razel. Hedpth u e€ mnpoucxoxnenue. CrnocoObl mnepepabOTku HedTHU: TEpEeroHKa,
KPEKUHT (TepMUUYECKUM, KaTaTuTudecKui), nuponus. [Ipoaykrsl nepepaboTku HEPTH,
UX NPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KamMeHHBIH yrojgp W MpOAYKTHI €T0
nepepadoTKu.

3KCHepI/IMeHTaJI])H])Ie METOABbI H3YYECHUA BCHICCTB U UX npeBpameHnﬁ

O3HakomiieHHEe ¢ oOOpa3llaMu IUIACTMAcC, KAay4yKOB M PE3HHBI, KOJUJIEKIHUH
«Hed1b» u «YT0IIBY, MOJEIIUPOBAHUE MOJIEKY I YIJIEBOAOPOIOB u
raJOr€eHONPOU3BOHBIX, NMPOBEICHUE MPAKTHYECKO pPadoThl: MOJYYEHHE STUIICHA U
U3y4YEHHUE €r0 CBOUCTB.

PacuéTHble 3a1aun

Borunciiennst o ypaBHEHUI0O XUMUYECKOM peakuuu (Macchl, 00bEMa, KOIMYECTBA
UCXOJHOTO BEIIECTBA WM TMPOJAYKTAa pEaKIMH 10 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIH MPOJTYKTOB PEaKInu).

Kucnopoaconep:xaiue opranuieckue coeuHeHUs

[IpenenpHbIE OTHOATOMHBIC CITUPTHI. METAHOJ U 3TAHOJ: CTpOeHUE, Pu3nueckue u
XUMHUYECKHE CBOWCTBA (peaklMM C aKTUBHBIMU METa/IaMH, TaJOreHOBOIOpPOIaMU,
rOpeHue), MpuMeHeHre. BonopoiHble CBSI3M MEXKy MOJIEKyJIaMH cIUpTOB. [lelicTBHe
METaHoJa U 3TaHOJIa HA OPraHU3M YeJIOBEKa.

MHoOroaToMHbIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTPOEHUE, (pu3ndeckue u
XUMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO IIEJIOYHBIMU METajulaMH, KauyeCTBEHHas
peaKkiusi Ha MHOTOATOMHBIE CIUPTHI). JleiicTBue Ha opraHu3Mm 4yenoBeka. [IpuMeHnenue
[JIMLEPUHA U STUJICHTIIUKOJIA.

deHout: CTPOCHUE MOJIEKYJIbI, (GU3UICCKUE U XUMHIECKHE CBOMCTBA. TOKCHYHOCTH
denona. [lpumenenue ¢genona.

Anbaerunsl U kemowsi. DopManbaeru, aleTaibJAeTu/l: CTPOCHUE, PU3NUECKUE U
XUMUYECKHE CBOMCTBAa (peaklMH OKHUCJIEHUS U BOCCTAHOBJIEHMS, KAYECTBEHHBIC
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

Ayemon: cmpoenue, Quauyeckue u Xumuieckue c8oucmsea (peakyuu OKUCIeHUs U
80CCMAHOBIEHUSL), NOTIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TpeeIbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs M YKCYCHas
KHCIIOTBI: CTpOeHWE, (PU3NYECKHe W XMUMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIHE ISt
KJIacca KUCJIOT, peaKmus dTepu(puKalnm), mojdydeHne u npuMmeHenne. CteapuHoBas u
OJICMHOBAsI KMCJIOTHI KaK MPEACTABUTENIN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak coiiu
BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIEE JICHCTBUE.

Crnoxxnble 3QUpHl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MApONM3 CIOXKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xxupoB. buonornyeckast poib KUPOB.

VYrneBoabl: cOCTaB, KilacCHU(PUKAIUS YriaeBOJOB (MOHO-, U- U MOJUCAXapHbl).
I'moko3a — mOpocreliidii MoOHOcaxapuja: OCOOCHHOCTH CTPOEHHUS  MOJIEKYJIbI,
du3nyeckue M XMUMHUYECKHE CBOMCTBa (B3aumoneiictBue ¢ runupokcunoMm meau(ll),

OKHCJIEHHEe aMMHa4yHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHOBIEHUE, OpOKEHHE
9
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TJIIOKO3b1), HAXOXKJEHUE B MPHUPOJE, MPUMEHEHHEe, Ononorndeckas poib. doTocuntes.
PpyKTO3a KaK U30Mep IIIOKO3BI.

Caxapoza — npedcmagumenb OUCaxapuoos, 2uOpoIU3, HAXOHCOeHUue 8 Nnpupooe u
npumeHeHue.

Kpaxman w memrrono3a kKak NpuUpoaHbie Toiaumepbl. CTpoeHue Kpaxmaia |
HEJUTI0103b1. DU3NYeCKe M XUMUYECKHE CBOMCTBA Kpaxmana (THAPOIIN3, KaueCTBEHHAs
peaKIus ¢ UOJI0M).

3KCHepI/IMeHTaJI])H])Ie METOABbI H3YYECHUA BCHICCTB U UX npeBpameHnﬁ

[IpoBenenue, HaOMIOACHUE W OMUCAHUE JEMOHCTPAIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAaue€CTBEHHBIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCJIEHWE HTaHOJa
okcugmoM wmenu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJECHCTBHE TJIMIIEpUHA C
ruapokcugom Mmenu(Il)), anpaernnoB (okucieHHe aMMHAYHBIM PACTBOPOM OKCHA
cepeopa(l) u runpoxcumom wmemu(ll), B3aumoneicTBHE Kpaxmana C HOJOM),
IPOBEICHUE TTPAKTUUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuéTHble 3agaun

Brrunciiennst o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIECTBA WM TMPOAYKTa pPEaKIUU IO U3BECTHBIM Macce, O00bEMY,
KOJINYECTBY OJIHOTO M3 UCXOJHBIX BELIECTB WU MPOAYKTOB PEAKIIUN).

A3oTcoep:Kaie Opranuvdeckue coenHeHnsI

Amunsl. Memunamun u aHuiun: cocmas, cmpoeHue, usuyeckue u XumuiecKue
ceolicmaa (eoperue, 83aumooeticmaue ¢ 80001 U KUCIOMAMUL).

AMUHOKHUCTIOTHI Kak aM(doTepHble opraHudeckue coenuHenus. Dduzmueckue u
XUMHYECKUE CBOMCTBA aMHHOKHCIIOT (Ha puMepe riuiuHa). buomornueckoe 3HaueHue
aMUHOKHCIOT. [lenTuaml.

benku kak TpUpOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuuHasi,
BTOpUYHASL U TPETUYHASI CTPYKTypa OenkoB. XUMUYECKHE CBOMCTBA OEIKOB: THAPOIIN3,
JeHaTypaIus, KaueCTBEHHBIE PeaKIMi Ha OCTKH.

BKCHepHMeHTaﬂbeIe METOAbI H3YYCHUA BCIICCTB U UX HpEBpaHIeHI/Iﬁ

HaGmronenne u onucanue TEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYypalus OCJIKOB MPHU
HarpeBaHNM, IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKky/JIsIpHbIE COeIMHEHUS

OCHOBHBIC TIOHATHS XHUMHH BBICOKOMOJICKYJISPHBIX COCJIWMHEHUN: MOHOMED,
MOJIUMEDP, CTPYKTYpHOE 3BEHO, CTEICHb IOJMMEPHU3AINH, CPEIHSAS MOJEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCIMHCHUH  —
MTOJTMMEPHU3AIMS U TTOJTMKOHISHCAIIHS.

Ilnacmmaccer  (nonusmuner, NOAUNPONUNEH, NOJUSBUHUIXTIOPUO, NOJUCIUPOIL).
Hamypanonoii u cunmemuyeckue xayuyku (0ymaoueHo8vlli, XJI0pPONPEHOBbll U
u30npenoswill). Bonoxkna: namypanvbHvie (XJI0NOK, wepcmv, WENK), UCKYCCHBEHHbIE
(ayemamnoe 80JI0KHO, BUCKO3a), CUHmMemuyecKkue (KanpoH u JIa8Cau).

10
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BKCHepI/IMeHTaJILHbIe METOABbI H3YYCHUA BECHICCTB U UX HpeBpameHnifI

O3HakoMIIeHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMacc,
Kay4yKOB.

Me:xknpeaMeTHbIe CBA3H

Peanuzanus MEeXNpeAMETHBIX CBA3€M IIPU U3YYEHUM OpPraHUYECKOW XUMUHU
B 10 Kyacce ocymiecTBIsieTCS Ye€pe3 UCMOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUN, TaK W TOHATHW, SIBISIOIIMXCA CUCTEMHBIMHU Ui OTAENBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mMe ecTeCTBEHHO-Hay4YHble MOHATHUS: SIBJIEHWE, HAY4YHBIA (HaKT, THUIOTE3a,
3aKOH, TEOpHsl, aHalu3, CUHTE3, KiIaccuukanus, NEPUOJUYHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE.

®du3nka: Marepus, YJHEPIUsl, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUUECKHI
yYpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHHME BEIIeCTBa, (u3nyeckue
BEJIMYMHBI U €UHULIBI UX U3MEPEHHUS.

buonorusi: kinerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
doTocuHTE3, OMOIOTMYECKHN aKTUBHBIE BellecTBa (OEKH, YTIIEBOIbI, JKUPBI,
depmentsl). 'eorpadusi: MuHepanbl, TOpPHbIE MOPO/IbI, TIOJIE3HBIE HUCKOTIAEMBIE,
TOIUIMBO, PECYPCHI.

TexHomorus: numeBble MPOAYKTbI, OCHOBBI PAallMOHAIBHOIO ITUTaHUS, MOIOILIHE
CPEACTBA, JIEKAPCTBEHHBIE W KOCMETHYECKHE  IIpenaparbl, MaTepUalbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11
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11 KVIACC

TeopeTnyeckue OCHOBbI XUMUM

XUMHUECKHI 31eMeHT. AToM. Sapo aroma, U30TOIbI. DJIEKTPOHHAs 00O0JIOYKa.
DHepreTuyeckue YpOBHH, IMOIYyPOBHH. ATOMHBIE OpOWTanmd, S-, P-, 0- SIEMEHTEHI.
Oco0eHHOCTH pacIipe/ieieHUs JIEKTPOHOB MO OPOUTAIISIM B aTOMax AJIEMEHTOB MEPBBIX
YeThIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYypaLlUs aTOMOB.

Ilepuonnueckuit 3akoH u [leproanyeckas cucreMa XUMHUUYECKUX diieMeHTOB JI.1.
MenneneeBa. CBsA3b IEPUOAUYECKOTO 3aK0HA U [lepnoandeckoil CHCTEMBI XUMUYECKUX
anemeHToB JI.JI. MeHnngeneeBa ¢ COBPEMEHHOM TEOpUEH CTPOECHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMsSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U 00pa3yeMblX UMU
IPOCTBIX M CIIOXKHBIX BEIIECTB IO IpynmnaM M NEPUOJAAM. 3HAYEHHUE MEPUOANYECKOIO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BeniecTBa. XUMHYECKas CBSI3b. BUIIBI XUMHUYECKOW CBSI3U (KOBaJIEHTHAS
HENoJIsIpHAsT W TOJISIpHAs, HMOHHAsA, MeTajuinueckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XUMHUYECKOW CBsI3M (OOMEHHBIN U JJOHOPHO-aKIENTOPHBIN). BogopoaHas
CBA3b. BaneHTHOCTh. DNeKTpooTpuUaTeNbHOCTh. CTeneHb OkucaeHusa. IoHbI: KaTHOHBI
Y QaHUOHBI.

BemecTBa MOJEKYISIPHOTO M HEMOJEKYJSPHOIO CTPOEHUS. 3aKOH IOCTOSTHCTBA
cocTaBa BellecTBa. THUIBI KPUCTATUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEILIECTB
OT THUIA KPUCTAJUIMYECKON PEMIETKH.

[lonsiTe o0 ngucnepcHbIX cuctemax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10Ji BEIIECTBA B paCTBOPE.

Knaccudukanus HeopraHnyeckux coenuHeHui. HomeHkiarypa HeopraHM4ecKuX
BEIIECTB. ['eHeTHYecKass CBs3b HEOPraHMYECKUX BEIIECTB, MPUHAJIEKAIINX
K pa3JIMYHbIM KJIaccam.

Xumudeckas peakius. Kiaccudukaius XUMUUECKUX peaKkIuii B HEOpraHUIeCKOH
U OpPraHWYeCKOW XMMHH. 3aKOH COXPAHEHHUS MAcChl BEIIECTB, 3aKOH COXPAHEHUS H
MIPEBPALIECHUS SHEPTUHU [P XUMUUYECKUX PEAKLIUSIX.

CKopocTh peakinu, €€ 3aBUCUMOCTh OT pa3Iu4HbIX (PakTopoB. OOpaTHUMBbIC
peakiuu. XumMuyeckoe paBHoBecHe. DaKTOphI, BIUSIONME HA COCTOSIHUE XUMHUUYECKOTO
paBHoBecus. [Ipunnun Jle [larense.

OnexkTponuTnyueckas auccouuaius. CuiabHble W ciadble 3ekTpoiauThl. Cpena
BOJHBIX pAaCTBOPOB BELIECTB: KHCIas, HEWTpanbHas, IulenoyHasd. [lowamue o
6000pooHom noxazamene (pH) pacmeopa. Peaknun woHHOTO oOMeHa. [ udponus
Heop2aHUu4yecKux U OpeaHuyecKux eujecms.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu. [lonamue 06  snekmponuse
pacniasos u pacmeopos coneu. llpumenenue snekmpoausa.

BKCHepI/IMeHTaJILHLIe METOAbI U3YYCHUSA BCIIECCTB U UX HpeBpaH_[eHI/Iﬁ

JemoncTparus tabmun «Ilepuoandeckas cuctemMa xumMudeckux anemeHtoB J[.U.
MenpaeneeBay, H3y4eHUE MOJAEIEH KPUCTATIIMYECKUX peméToK, HaOIACHUE U
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ONHMCAHHE JAEMOHCTPALMOHHBIX W JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE TEePOKCUIA
BOJOpPOJa B IIPUCYTCTBUM KaTallU3aTOpPa, OIPEACICHUE CPEIbl PACTBOPOB BEILECTB C
MOMOILBI0 YHMBEPCAIIBHOIO HMHAMKATOpa, PEaKIMH HOHHOIO OOMEHa), MpPOBEJIECHUE
MpaKTUYECKON paboThl «BnusiHue pa3nuuHbIX (AKTOPOB HAa CKOPOCTh XUMHYECKOU
peaxkLun».

PacuéTHble 3ag1aun

PacuéTel mo YPaBHCHHUAM XUMHUUCCKUX peaKHHﬁ, B TOM YHCJIC TCPMOXUMHUYCCKHEC
pacqéTm, pacqéTm C UCIIOJIB30BAHHUEM IIOHATHA «MACCOBas A0JIA BEIICCTBA».

Heopranuuyeckast xuMus

Hemeramnel. Tlonoxenune HemeramoB B llepruoamyeckon CUCTEME XUMHUUYECKUX
anemenToB [[.U. MenpeneeBa u 0coOEHHOCTH CTpoeHUsI aToMOB. du3nueckue cBOMCTBRa
HEMETAJJIOB. AJUIOTPONHS HEMETAJIOB (Ha MpuMepe Kuciopoza, cepsl, (ocdopa u
yraepoa).

XUMHUYECKHE CBOWCTBA BaKHEHIIUX HEMETaUIOB (TaJOTE€HOB, CEphl, a30Ta,
docdopa, yriaeposa U KpeMHHS) U UX COSAMHEHUN (OKCHUIIOB, KHCJIOPOJCOIEPKAITUX
KHUCJIOT, BOJOPOJHBIX COCITUHEHUN).

[IprumeHeHne BaKHENIINX HEMETAIIJIOB U UX COCTMHECHUU.

Metamibl. Ilonoxxkenue wMetauioB B Ilepuogmyeckoil cucTeMe XHMHYECKUX
anemenToB [[.1. MenaeneeBa. OCOOCHHOCTU CTPOEHUSI DJIEKTPOHHBIX 000JIOUEK aTOMOB
merauioB.  OOmme  ¢usnueckue cBoiictBa  MerauioB. CIutaBel  METaJlIOB.
DIIEKTPOXUMUUECKUI Psil HAMPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHIIIUX METAJJIOB (HATpUil, KaJlui, KaJablMil, MarHui,
ATIOMUHUM, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crocoObl moayueHus MeTaioB. Memannypeus. Kopposus memannos.

Cnocobul 3auumel om kopposuu. llpuMeHeHre METaJJIOB B OBITY U TEXHUKE.

JKCIepUMEHTAIbHbIE METO/IbI U3yYeHH sl BellleCTB U UX NMpeBpaleHui

Nzyuyenune komneknuu «MeTauibl W CIUIaBbD», OOpPa3I[OB HEMETAJUIOB, pEIICHUE
AKCIIEPUMEHTATBHBIX 3a/lad, HaOMIOJICHWEe W ONUCaHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJECHCTBUE THUIAPOKCHIA ATIOMHUHUS C PAcTBOPAMH
KHUCJIOT U 1IEJI0Y€el, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

PacuéTHble 3agaun

Pacu€tel Maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIHYECTBY
BEIECTBA, MACCe WM 00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00bE€Ma, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUHU, €CIU OJHO M3 BELIECTB
MMEET MPUMECH.

XUMHUA | JKU3Hb

Ponp xuMuu B 0O0€ClEUYeHUM OHKOJOTMYECKOM, HHEPreTHUYEeCKOW U THILIEeBOMU
0€30MacHOCTH, pa3BUTUU MeIUUUHbL. [[OHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIECTB
Y XUMHYECKUX PEAKIIUH.
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[BBeguTte TekcT]

[IpencraBnenuss 06 OOIMIMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO MOJIYYEHUS
Ba)KHEHIIIMX BEIICCTB.

YenmoBek B MUpE BEUIECTB U MATEPUAIIOB: BAKHEUIINE CTPOUTEIIBHBIE MATEPUAIIBI,
KOHCTPYKUMOHHBIE  MaTepualibl,  KpPacKd, CTEKIO, KEpaMuKa, MaTepUAIIBI
JUTSL DJICKTPOHUKHY, HAHOMATEepUAJIbl, OpPraHUYECKUE U MUHEPAJIbHBIC YI00OpEHUS.

XuMHUSL H 300POBbE YEJOBEKA: IIPABWJIA MCIIOJb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuja O€30MAaCHOTO MCIOJb30BAHUS TPENapaToB OLITOBOM XUMHU B
MOBCEIHCBHOM KM3HU.

MexknpeaMeTHbIe CBA3H

Peanuzanus mexnpeaMeTHBIX CBA3ed MpH M3yYeHHH OOIed W HEOpraHWYECKOU
xuMuM B 11 Kiacce OCyHIECTBISIETCS Uyepe3 MCMHOJIb30BaHME KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHATUM, TaK U TOHITUH, SBJSIIONIUXCS CHUCTEMHBIMU [IJI1 OTACIBHBIX
pEeIMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO61mue ecTeCTBEHHO-HAYYHBIC TTOHSATHSA: HAYIHBIM (DaKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHHTE3, KiIacCU(pUKAIU, TMEPUOJUYHOCTh, HAOIIOJICHUE, DSKCIICPUMEHT,
MOJIETMPOBAHKE, U3MEPEHHE, SIBIICHHE.

dusnka: maTepus, DHEPrHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TON, PaTuOaKTUBHOCTH, MOJIEKYJa, SHEPreTUYECKHH YpOBEHb, BEIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHME BEIeCTBa, (PU3UYECKUE BEIMYMHBI M EAUMHUIBI HX
U3MEPEHUS, CKOPOCTb.

buonorusi: kineTka, opranusM, dKocucrTeMa, onocdepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEI[ECTB B OPTraHU3Me.

['eorpadusi: MuHepanbl, TOpHBIE MOPOABI, TMOJIE3HbIE HCKOMAaeMble, TOIUIMBO,
pECYpCHI.

TexHomorusi: XUMHUYECKAs] MPOMBIIUIEHHOCTb, METAJUIYPrUsi, IPOU3BOJICTBO
CTPOUTENbHBIX  MAaTEpPUAJIOB, CEIbCKOXO3AMCTBEHHOE MPOU3BOJCTBO,  MHUILEBAs
IPOMBIIIJIEHHOCTD, dbapmaneBTHYECKAS IPOMBIILIJIEHHOCTD, MIPOU3BOJICTBO
KOCMETHYECKHUX  MpENnapaTroB, MPOU3BOJCTBO KOHCTPYKUHOHHBIX  MAaTEpUAJIOB,
ANEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[BBeguTte TekcT]

IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K  pe3yjbTaTaM  OCBOCHUS
oOydJarolmuMucs  MPOrpaMM  cpeaHero  obmero  oOpa3oBaHus  (JIMYHOCTHBIM,
MeTalnpeMEeTHbIM U IpeaMeTHbIM). HaydHo-MeToanueckoil ocHOBOM st pa3zpaboTKu
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOECHHS MPOrpamMM CpEAHEro oOIero oOpa3oBaHMs
ABJIIETCSI CUCTEMHO- €SI TEIbHOCTHBIN MOIXO/.

B CcOOTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IMOAXOAOM B  CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa «XUMUS» Ha YPOBHE CPEIHEr0 OOIIETO
00pa30BaHus BbIJECICHBI CIEYIOLIME COCTABIISIIOIIME:

OCO3HAaHHWE OOYYAIOUIUMUCS POCCUUCKOM TPaXJAHCKOW HUACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICIICHHUIO;

HAJIMYME MOTHBAIIMU K 00YUYEHUIO;

IIeJICHANIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEKICHHH JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPaJUIINI 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalolIuXCsi PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTA  LIEHHOCTHO-CMBICJIOBBIMU ~ YCTaHOBKAMH, IPUCYIUUMH  LEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIMYMe MPAaBOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH LIETU
U CTPOUTH )KM3HEHHBIC IUIAHBI.

JIM4HOCTHBIE PE3YIBTATHI OCBOCHUS NpeaMeTa «XUMHUA» TOCTUTAKOTCS B €IUHCTBE
y4eOHOM W BOCHHUTATENBbHON JNEATENTbHOCTH B COOTBETCTBHHM C TYMaHHUCTUYECKUMH,
COLMOKYJIbTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH U UJCAIIAMU POCCUHUCKOTO
IPaXKIAaHCKOTO OOIIECTBA, MPUHSATHIMU B 00IIECTBE HOPMAaMHU U MPaBUJIAMU TTOBEICHUSA,
CIIOCOOCTBYIOIIMMH TpOIECCaM CaMOIIO3HAHUS, CaMOPa3BUTHUSI M HPABCTBEHHOTO
CTaHOBIICHUSI IMYHOCTH 00YUAIOITUXCS.

JImyHOCTHBIE  pE3yAbTaThl  OCBOCHMS  mpeaMera  «XUMHS»  OTPaKaroT
c(hOpPMHPOBAHHOCTh  OMBITA TO3HABATEILHOM M  TPAKTUYECKOW  JICSITEIbHOCTH
oOydJaromuXxcs MO peanu3alliyd MPUHATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCIE B
YaCTH:

1) rpaskaIaHCKOr0 BOCTIMTAHUS

OCO3HAHUS OOYYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U OOSI3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPaBOIOPSJIKY;

MPEJICTABIEHUS O COUMAIBHBIX HOPMaxX U MPaBUJIaX MEKIMYHOCTHBIX OTHOLICHUU
B KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW AESTEIBHOCTH MHPU CO3JAaHUU Y4YEOHBIX
MIPOEKTOB, PEUICHWU Y4YEOHBIX M TO3HABATEIBHBIX 3aJ]a4, BBHIMOJHEHUU XUMHUYECKHUX

IKCIICPUMCHTOB,
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[BBeguTte TekcT]

CIOCOOHOCTH TTOHUMATh U TPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTYMEHTBI
JIPYTUX NpU aHAJIU3E PA3IMUYHbBIX BUJOB YUCOHOU €SI TENHHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHHUS .

LEHHOCTHOTO  OTHOWIIEHWS K HMCTOPUYECKOMY H©  HAYYHOMY  HACJEIHIO
OTE€YECTBCHHON XMMUH;

yBaXEHUS K TMpolleccy TBOpYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO
NPUMEHEHNUSI XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHS HAYKH €CTh pPe3yibTaT
JUTUTENIBHBIX HAOIOJEHUN, KPOMOTIMBBIX SKCIIEPUMEHTAIIbHBIX MTOUCKOB, TOCTOSIHHOTO
TPyZa YYEHBIX U NTPAKTUKOB;

MHTEPECA U TO3HABATEJIBHBIX MOTHUBOB B IOJYYEHHU U MOCIEAYIOIIEM AHAIINA3E
uH(OpPMaIINH O NMEePEIOBLIX JTOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUSI:
HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH OLOCHHBATb CUTYAIIMH, CBA3AHHBIC C XUMHUYCCKUMU ABJICHHUAMHU, U
IMPUHHUMATh OCO3HAHHBIC PCUICHUA, OPUCHTUPYSACh HA MOPAJIbBHO-HPABCTBCHHBIC HOPMBI
N IEHHOCTH,

TOTOBHOCTH OIICHUBATh CBOE MOBCACHHC U IMOCTYIIKU CBOUX TOBapHHIGﬁ C HOSI/IIII/Iﬁ
HPAaBCTBCHHLIX U IIPABOBBIX HOPM H OCO3HAHUC I'[OCJ'IG,ZICTBI/Iﬁ 9THUX IMOCTYIIKOB;,

4) popMupoBaHHs KYJIbTYPhI 310POBbSI:

MOHUMAaHHUSI IIEHHOCTEH 370pOBOr0 M O€30I1MacHOro 00pa3a KU3HU, HEOOXOIMMOCTHU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXHYECKOMY
3JI0POBBIO;

COOJIIO/ICHUST TpaBWJI OE30MaCHOr0 OOpalleHWs ¢ BeIeCTBAaMU B  OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MOHUMaHHUSI 1IEHHOCTH TPABUJ WHIWBUIYAJTBHOTO W KOJUJIEKTUBHOT'O OE€30MaCHOTO
MOBEJICHUS B CUTYyAITUAX, YTPOXKAIOMINX 3/I0POBBIO M KU3HU JIIOJICH;

OCO3HAHUS TIOCIICJICTBUH W HENPUATHS BPEIHBIX MPHUBBIYCK (ymoTpeOIcHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYPEHUS );

5) Tpya0BOr0 BOCTIMTAHMS:

KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIHCKOMN ACSITEIBHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUYECKON U APYTUX BUJAX JIEATEILHOCTH;

YCTAHOBKHM Ha aKTMBHOE Y4aCTHE B PEIICHUHU MPAKTHUYECKUX 33/1a4 COLUATIbHON
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpPECAa K TMPaKTUYECKOMY M3YYCHHIO Mpodeccuii  pa3inmdHOTO Poja, B
TOM YHCJIE€ HA OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXKEHHUSI K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJI0BOW JNEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHIUBUIYAIBHOU TPAEKTOPHUH 00Opa30BaHMUS,
Oynymie mpodeccud W peanu3alid COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTENM K XHUMHHM, HHTEPECOB U MOTpeOHOCTEH
o01IecTBa;

16



[BBeguTte TekcT]

6) IKOJOrH4eCcKOro BOCIIUTAHMS

HKOJIOTHYECKH 11eJIeCOO0pPa3HOr0 OTHOUIEHUS K NPHUPOJAE, KAK HCTOYHHUKY
CyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMaHUsl TJI00aJbHOTO XapakTepa HJKOJIOTMYECKHX MpoOsieM, BIUSHUA
SKOHOMUYECKHUX ITPOLECCOB HA COCTOSIHUE IPUPOJHON U COLIMATIBHON CPEb;

OCO3HAHMSI HEOOXOJUMOCTH HCHOJIb30BAHMS JOCTHXKEHUM XUMHUU JUIsl pelIeHUs
BOIIPOCOB PALMOHAIIBLHOI'O IIPUPOIOIIOIB30BAHU;

AKTUBHOI'O HEINPUATUSA NEUCTBUM, NPUHOCIUIUMX BPEL OKPYKAIOLIEH IPUPOIHOU
cpele, yMEHHUs TPOTHO3UPOBATh HEOJIArONMPUATHBIE 3KOJOTMUYECKHE MOCIEICTBUA
IPEAIIPUHUMAEMBIX IEUCTBUM U NIPEIOTBPAILATh UX;

HaJIMYusl Pa3BUTOrO DKOJOIMYECKOIO MBILIIEHUS, JKOJOTMYECKOU KYJIBTYPHI,
OIbITa JEATEIBHOCTA 3KOJOTMYECKOW HAINPABICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
UMHU B TO3HABaTEIbHOM, KOMMYHUKATUBHOW M COLIMAJILHON MpaKTUKE, CIOCOOHOCTH U
YMEHHS aKTUBHO MPOTUBOCTOSTH UACOIOTUH XeMOPoOUH;

7) HEHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKH,

NOHUMAaHUS CHeUPUKH XUMUU KaK HayKH, OCO3HaHMs €€ posii B (HOPMHUPOBAHUU
pallMOHAJIBHOIO HAy4YHOrO0 MBIIUICHUS, CO3JaHUM  LEJIOCTHOTO  IPEICTaBICHUS
00 OKpy’KarolieM MHUpe Kak O €IMHCTBE MPUPOIbI U YEIOBEKa, B MO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U perieHruH MpoodJieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COO0M 3HAUMMOCTH XMMHUHU JIJISi COBPEMEHHOW LMBHIJIM3AIUU: B
e€ T'yMaHHUCTHYECKOW HAIpPaBJIEHHOCTH M BaXXHOW POJM B CO3JaHMM HOBOM 0asbl
MaTEPUAILHON KYJIbTYPhl, PEIICHUH TI00aIbHBIX MPOOJIEM YCTONYHUBOTO Ppa3BUTHUS
YEeJI0BEYECTBA —  CBhIPbEBOM, DOHEPreTUYECKOW, THUINEBOM M IKOJOTHYECKOU
0e30MacHOCTH, B PAa3BUTUU MEIAUIMHBI, 00ECIICUEHUH YCIOBUM YCIIEUIHOTO TpyAa U
HKOJIOTHYECKH KOM(OPTHON KU3HU KaKJIOTO YWiIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: IOHMMAaHHS CYLIIHOCTH METOAOB IIO3HAHMS,
UCIIOJIb3YeMbIX B E€CTECTBEHHBIX HAyKaxX, CIOCOOHOCTH HCIIONBH30BaTh IMOIy4aeMbIe
3HAHMS JIs1 aHaIn3a U OOBSICHEHUS SIBJICHHM OKPYXKAIOIIETO MUPA U MPOUCXOISIINX B
HEM HU3MEHEHUW, YMEHHS [eJaThb OOOCHOBAaHHbBIC 3aKJIIOYEHUS HA OCHOBE HAyYHBIX
(aKTOB M UMEIOIUXCS JAHHBIX C MENbI0 TIOTYYEHHUs JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTH CAMOCTOATENIBHO HCIOJIb30BaTh XMMUYECKHE 3HAHMS IS PEUICHUS
mpo0JIeM B peabHBIX KU3HCHHBIX CUTYaIHSIX;

VMHTEpPECa K MO3HAHUIO U UCCIIEI0OBATEIbCKON 1€ TENbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpa30BaHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUW MO XHMHHU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSIM Tpylla B pa3lUyHbIX cdepax MnpodhecCHOHATBHOM
NEATENBHOCTH.
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METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pPE3yJbTaThl OCBOSHUsI YYEOHOTO TMpeaMeTa «XUMHUS» Ha
YPOBHE CPEeIHETO 00111er0o 00pa30BaHUs BKIIOYAOT:

3HAYUMBIC TSI dbopMHupoOBaHUS MHPOBO33PECHUS 00yJarommuxcs
MEXIUCITUIUIMHAPHBIC (MEXIPEAMETHBIE) OOIIEHAYYHBIC IOHATHSA, OTPaXKaroIIUe
IIEJIOCTHOCTh HAyYHOH KapTUHBI MHpa H CHeNUPUKY METOIOB ITO3HAHMS,
UCIIOJIb3YeMBIX B ©CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, DHEPIus, SBICHHC,
mporecc, CUCTeMa, HaydHbIM (DaKT, MPUHIUI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIIeA0BaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIE Yy4eOHbIe JelicTBUS (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
PETYISITUBHBIC), oOecneynBaronue (GopMuUpoBaHue (QYHKIIMOHAIBHONW TPAMOTHOCTH U
COIMAJTEHON KOMIIETEHITUN 00 YyJarOIInXCs,

CIIOCOOHOCTh 00YYaIOIIMXCSI HMCIOJIb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PCHYCCKUE 3HAHHS M YHUBEPCAIbHbIC YUCOHBIC ACHCTBUS B IO3HABATCIIBHON 1
COLMATBbHOM MTPAKTHKE.

MeranpeIMEeTHBIE  pe3yJbTaThl ~ OTPAXKAlOT  OBJIAJICHUEC  YHHBEPCAJIBHBIMU
y4eOHBIMH TI03HABATEILHBIMH, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JICHCTBUSAMHU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOATEIHHO (POPMYIHUPOBATH U AKTYaJTU3UPOBAThH MPOOIIEMY, BCECTOPOHHE €€
paccMaTpuBarTh;

ONpEeNeNATh I1eNU ACATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUH UX
TOCTH>KEHUS, COOTHOCHTD PE3YJIbTAThl IESITENBHOCTH C IOCTABIEHHBIMU LIEISMU;

UCIIOJI30BATh IPU OCBOCHHM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIACJIATh XAapaKTEPHbIE NPU3HAKKA TOHSATHUI W YyCTaHAaBIMBATh HUX B3aUMOCBSA3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE TOHSATHUS ISl OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHUM;

BBIOWPATh OCHOBAHHS M KPUTEPHUH U1l KIACCU(UKAIMKM BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

YCTaHaBIIUBATh IPUYNHHO-CJIEACTBEHHbBIE CBSI3U MEXKAY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHUE PACCYXKACHUSI (MHAYKTUBHbBIC, AEAYKTHUBHBIE, 10 AHAJIOTHUN),
BBISIBIISITh  3aKOHOMEPHOCTH U TNPOTUBOPEUUSI B PACCMATPUBAEMbBIX SIBJICHUSX,
(dbopMyIHpOBaTH BHIBOBI U 3aAKITIOYCHHUS;

MPUMEHSTh B MPOLIECCE IO3HAHUSA, HUCIOJb3yeMble B XUMHUHM CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPA30OBLIBATH MOJICIIbHBIE MTPE/ICTABICHUS — XUMUYECKHI 3HAK
(cuMBOI) 3yeMeHTa, XUuMU4Yeckas popMysa, ypaBHEHUE XUMUYECKONW peakiuu — Mpu
pelieHnyd y4eOHbIX MO3HABATEIbHBIX W MPAKTUYECKUX 3a]ad, MPUMEHSATh Ha3BaHHbIC
MOJICIIbHBIE MPEICTABICHUSI JUIsl BBISBICHUSI XapaKTEPHBIX IPU3HAKOB H3Y4YaeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUH.
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Ba3oBnble ncciienoBarejbCKue 1eCTBUA:

BJIaJI€Th OCHOBAMU METOJI0B HAYYHOT'O II03HAHUSA BEIIECCTB U XUMUYECKUX
peakuuii; GopMyInpoBaTh UENH U 3a/1a4d UCCIEI0BAHUS, UCTIOIb30BATh OCTABICHHBIE
U CaMOCTOATENIBHO CPOPMYIHPOBAHHBIE BOMIPOCHI B KAYECTBE MHCTPYMEHTA [MO3HAHUS U

OCHOBBI J11 (POPMUPOBAHMSI TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX
CYXKJICHUH;

BJIJICTh  HABBIKAMU  CaMOCTOSITEJIBHOIO  IUIAHMPOBAHUS W IIPOBEICHUA
YUYEHUYECKUX OSKCIEPUMEHTOB, COBEpPIIEHCTBOBATh YMEHMs HAOMIOAaTh 3a XOJOM
IpoIecCca, CAMOCTOATEIbHO IPOTHO3UPOBATH €ro  pe3yibTar, (opMyIUpOBaTh
000011I€eHUsT W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJbTATOB HCCIEI0BaHUS,
COCTaBJISATh 0OOCHOBaHHBIN OTUET O MpOAETaHHON paboTe;

npUOOpPETaTh ONBIT YYCHUUECKOU HCCIe0BATEIbCKOM U MPOSKTHOM J1eITeNbHOCTH,
NPOSIBIISATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIBHOMY MOMCKY METOJIOB PEIICHHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIUYHBIX METOIOB [IO3HAHUS.

PabGora ¢ undgopmanmeii:

OPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HMH(OpManuu (HaydHO-TIOMYJIsipHas
JUTEpaTypa XUMHUYECKOTO COJACPIKAHUsA, CIPaBOYHBIC MOCOOMs, pecypchl MHTEpHETA),
aHAJIM3UPOBATh WH(OPMAIIUIO PA3TMYHBIX BUIOB U (GOPM TPEICTABICHUS, KPUTUICCKU
OILIEHUBATh €€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GopMyTUPOBATE 3aMPOCH] U IPUMEHSTH Pa3IUIHBIC METOIBI IPU TTOUCKE U 0TOOpE
MHPOpPMAITIH, HEOOXOTUMOM TSl BHITTOJTHEHUS YIEOHBIX 3a/1a4 ONPEISIEHHOTO THIIA;

npuoOpeTaTh  OMBIT  HCIOJB30BaHHWS  MH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH W PA3JINIHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITEILHO BBIOMpATh ONTHUMAJIbHYIO (opMy mpencTaBieHUs HHGOPMAIUH
(cxembl, TpaduKH, JUArpaMMBbl, TaOIHUIIBI, PUCYHKH U JPYTHE);

UCTIOJIh30BaTh HAYUYHBIA S3bIK B KAa4eCTBE CPEICTBA NMpH paboTe ¢ XUMHUYECKOU
MHPOpPMAIUEH: TPUMEHSATh MEeXKIpeIMETHbIC ((PU3HUeCKre U MaTEeMaTUICCKHE) 3HAKU U
CUMBOJIBI, (OPMYITBI, a00pEBHATYPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJMYECKHE  CPEACTBA
HATJISTHOCTH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiicTBUS:

3a/1aBaTh BOIIPOCHI IO CYIMIECTBY OOCYKTaeMOM TEMBI B XOAC JHAJIOTa /WM
JTUCKYCCHH, BBICKA3bIBaTh HJEH, (HOPMYIHPOBATH CBOM MPEIJIOKCHHS OTHOCHUTEIHHO
BBITIOJTHCHUS MPEJITIOKCHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTAllUCH pPe3yJIbTaTOB IIO3HABATEIBHON JICSITCIBHOCTH,
MTOJTYYEHHBIX CaMOCTOSITCJIBHO HMIIM COBMECTHO CO CBEPCTHHKAMHU IPU BBITIOJHCHUH
XUMHUYECKOTO JSKCIEPUMEHTA, IPaKTHUYeCKOH paboThl IO MCCICAOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pPeaM3alMK y4eOHOTO MpoeKTa M (HOPMYIHPOBATH BBIBOABI ITO
pe3yiabTaTaM IPOBEASHHBIX HCCICIOBAHUM ITyTEM COIJIaCOBAaHUS ITO3HMIMH B XOJ€
00CyXXJIeHUSI 1 OOMEHAa MHEHUSIMH.
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PeryiasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBHUSA

CaMOCTOSITEIPHO  IUIAHUPOBATb U OCYLIECTBIATH CBOK  IIO3HABATEJIbLHYIO
NEeATENbHOCTh, ompeneisas €€ LelId U 3aJayd, KOHTPOIUPOBaTH U IO Mepe
HEOOXOIUMOCTH  KOPPEKTUPOBATH  MpEeAjiaraéMblid  alroOpuT™M  JACHCTBUH  TIpH
BBINIOJIHEHUH  Y4€OHBIX M  MCCIENOBATENbCKUX  3aJa4, BbIOMpaTh Haubosee
3¢ (PeKTUBHBIN CIOCOO UX PEMICHUS C YUYETOM MOJYUESHHs] HOBBIX 3HAHUI O BELIECTBAX U
XUMHUYECKUX PEAKIUAX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH ACATEIBHOCTH HA OCHOBE CaMOAHAIM3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckass XUMHUS» OTPa’KaroT:

c(hOpMUPOBAHHOCTH MPEICTABICHUN O XUMUYECKON COCTABJIAIOIIEH €CTeCTBEHHO-
HAy4yHOW KapTUHBI MHpA, POJM XUMHUM B TIO3HAHWMU SIBJICHUW TPUPOJBI, B
(GbopMUPOBAHUY MBIIIJIEHUS U KYJbTYPhI JUYHOCTH, €€ (PYHKIIMOHATBLHONU IPaMOTHOCTH,
HEOOXOAUMOM JJIsi pelieHus] MPaKTUYECKUX 3ajad U IKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJHOMN CpeELE;

BJIaJICHUE CUCTEMON XUMHUUYECKUX 3HAHUM, KOTOpas BKJIFOYACT:
OCHOBOIIOJIATAIONME TOHATHS (XMMUYECKHI 3JIEMEHT, aToM, JJIEKTpOHHAas 000J04YKa
aToMa, MOJIEKYJa, BAJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, XHWMHUYECKasl CBsI3b,
CTpyKTypHast QopMmyna (pa3BEépHyTas U COKpall€HHas), MOJIb, MOJISIpHAas Macca,
MOJIIPHBIN 00BEM, YTIEPOIHBIN CKeNEeT, GYHKIMOHAIbHAS TPYIa, paJauKal, H30MEpHs,
U30MEPBI, TOMOJIOTUYECKHW PO, TOMOJOTH, YIJIEBOAOPOABI, KHUCIOPOX U
a30TCOJIEPKAILME  COCIAUHEHHs, MOHOMED, IIOJUMEpP, CTPYKTYpPHOE  3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COEMHEHHMs); TEOPUM M  3aKOHbl (TEOpUS  CTPOCHUS
oprannyeckux BemiectB A.M. byTiepoBa, 3aKOH COXpaHEHHsS MacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XWUMHHU; MHUPOBO33PECHUYECKUE 3HAHMUS,
JIe)KallKe B OCHOBE NMOHMMAaHMS NPUYMHHOCTH U CUCTEMHOCTHM XUMHUUYECKHUX SIBICHUM,
(dakTONOTMYECKHUE CBEJACHHS O CBOWCTBax, COCTaBe, IMOJYYCHHH U 0O€30MacHOM
WCIIOJIb30BAaHUU BAXKHEWIINX OPraHUYECKUX BEIIECTB B OBITY H MPAKTUYECKON
JNEATEbHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUW BBISIBISITH XapakTEpPHbIC TMPU3HAKH TIOHSITHUH,
YCTaHABIMBAaTh WX  B3aWMOCBA3b, HCIOJIB30BaThb  COOTBETCTBYIOIIHME  IOHATHS
IIpY ONHCAHUU COCTaBa, CTPOCHUS U MPEBPALLICHUN OPTAaHUYECKUX COCAMHEHUN;

chOpPMHUPOBAHHOCTh  yYMEHHH  HCMOJB30BaTh  XHUMHYECKYIO CUMBOJIMKY
JUISL COCTAaBJICHUS MOJICKYJSPHBIX M CTPYKTYpHBIX (pa3BEPHYTOHM, COKpaAIIEHHON)
dbopMyn OpraHMYECKUX BEIECTB M YPAaBHEHUW XUMUUYECKUX pEaKIUi, W3TOTaBIMBAThH
MOJIEJIA MOJICKYJI OPraHWYECKHMX BEIIECTB Il WJUIIOCTPALMM HX XHUMHUYECKOTO H
MPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMUPOBAHHOCTh yYMEHUW yCTaHABIMUBATh MPUHAICKHOCTh H3YUYEHHBIX
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OpPraHUYECKUX BEIIECTB [0 UX COCTaBY U CTPOCHUIO K ONpeeIEHHOMY Kiaccy/
rpynne CoeauHEHUH (YrieBOJOpOAbl, KHUCIOPOA U a30TCOAEp)KAIUE COEIUHEHUS,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHMS), JaBaTh MM Ha3BaHUS IO CHCTEMATUYECKOM
Homenknarype (IUPAC), a Takke NpUBOAUTH TPUBHAILHBIE HAa3BaHUS OTHEJIBHBIX
OpraHUYeCKUX BEIECTB (ITUJIEH, MPOIMWJICH, AaleTUJICH, STUJICHIJIMKOIb, TJIHUIECPUH,
dbenon, dopmanpaerua, ameTalbACTUll, MypaBbUHAash KHCJIOTa, YKCyCHasi KHCJOTa,
OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KHUCIIOTA, TII0OK03a, (PpyKTO3a, Kpaxmal, LEeJUII0I03a,
TJTUIIMH);

c(hOpMUPOBAHHOCTh  YMEHHS  ONpPEACNISATh BHUJIBI XUMUYECKOW CBS3U B
OpraHUYECKUX COCIUHECHUSIX (OJMHAPHBIE U KPATHHIC);

chOpMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJOXKEHUS TEOPUU  CTPOCHHUS
oprannueckux BemecTB A.M. byrnepoBa miis 0OBSICHEHUS 3aBUCHMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh COCTaB, CTpOEHUE, (pusznueckue u
XUMHUYECKHE CBOMCTBA TUMUYHBIX MPEJICTABUTENICH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BeIEeCTB (METaH, 3TaH, dTUJICH, MPOMUJIEH, alleTuiIeH, OyTaaueH-1,3, MeTunoyTaueH-
1,3, OeH30i1, METaHOJ, ATaHOJ, ATHJICHIJIMKOJb, TIULEPHUH, (EHOJ, aleTaabIeTH/I,
MypaBbUHAs M YKCYCHasi KHUCJOTHI, TJIFOKO3a, KpaxmaJj, IIeJUIH0JI03a, aMUHOYKCYCHasI
KHCJIOTAa), WJUIIOCTPUPOBaTh TI'E€HETUYECKYI) CBSI3b MEXKIY HUMHU YpPaBHEHUSIMHU
COOTBETCTBYIOIMX XUMHUYECKHX PEAKIIUA C UCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HMCTOYHUKHU YTIEBOJAOPOIHOTO
ChIpbsl (HEQTh, MPUPOAHBIA Ta3, yroyib), CIOCOOBI MX MEepepabOTKH W MPAKTUUECKOE
npUMEHEHHE MPOAYKTOB MepepadboTKH;

chOpMHPOBAHHOCTh ~ YMEHUH  MPOBOJIUTH  BBIUYMCICHUS 1O  XUMHUYECKUM
ypaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiuu Mo U3BECTHBIM  Macce, O00bEMY, KOJMYECTBY OJIHOTO U3  HMCXOMHBIX
BEILECTB WX MPOAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUHN BIQJACTh CHUCTEMOU 3HAaHWKW 00 OCHOBHBIX METOAAX
HAay4YHOrO MO3HAHUS, UCIOJb3yEMbIX B XUMHUH MPU W3YUYEHHH BEIIECTB U XUMHUYECKUX
aBJIeHUN (HAONIIOeHNE, U3MEPEHHE, SKCIEPUMEHT, MOJEIUPOBAHKE), HCIOJIb30BaTh
CUCTEMHbIE XMMUYECKUE 3HAHUS NI MPUHATHS PEIICHUN B KOHKPETHBIX >KM3HEHHBIX
CUTYyalusiX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHECHHEM;

c(hOpMHPOBAHHOCTH, YMEHHUM COOJIOJATh TMpaBWjia TMOJH30BAHUS XUMHUYECKOM
MOCYZI0M 1 TaOOpaTOPHBIM 000PYOBAaHUEM, a TAKKE TIPaBHIIa OOpAICHUS C
BEILIECTBAMU B COOTBETCTBUU C UHCTPYKIUSMHU MO BBIMOJHEHUIO JTaOOPATOPHBIX
XUMHYECKUX OMBITOB; CHOPMUPOBAHHOCTH YMEHU MJIAHUPOBATH U BBHITIOJTHSTH
XUMUYECKUI IKCIEPUMEHT (MpEeBpallleHUs] OPraHMYECKUX BELIECTB IPH HArPEBAHUH,
MOJIyYEHHUE FTUIICHA U U3YUYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMK OPraHUYECKUX
BEILIECTB, JIeHaTypalusi OCJIKOB IPU HAIrPEBAHUHU, IIBETHBIE peaKIMU OEIKOB) B
COOTBETCTBUHM C MPABUIAMHU TEXHUKHU 0€30MAaCHOCTHU MPU OOPAILIEHUH C BELIECTBAMU U
1a00paTOpHBIM 000PYIOBAHUEM, MIPEJICTABIISATH PE3YJIHTATHl XUMHUUECKOTO
AKCHEpUMEHTA B (OpMeE 3aMKCH YPAaBHEHUN COOTBETCTBYIOIINX PEAKIUN U
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(opMyIHpOBaTH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTAaTOB; C(HOPMUPOBAHHOCTH YMEHUIN
KPUTUYECKU aHATU3UPOBATh XUMHUECKYIO HH(POPMALIHIO, TOTY4aEMYIO U3 pa3HbIX
MCTOYHUKOB (CpeAcTBa MaccoBoil nHPpopManuu, UHTEpHET U Ipyrux);

c(hopMUPOBAHHOCTH YMEHUHI cobroaaTh npaBuia 3KOJIOTUYECKHU
1eJeco00pa3HOro NMoBeACHUs B ObITY U TPYIOBOM JEATEIBHOCTU B LENSIX COXPaHEHUS
CBOEr0 3JI0POBbS M OKpYXKAIIIEW MPUPOJHONM Cpenbl, OCO3HABAaTh OMACHOCTh
BO3JICMCTBHS HA KUBBIE OPTaHU3MbI ONPEAEIEHHBIX OPraHNYECKUX BELIECTB, TOHUMAs
cmpict  mokazarens IIJIK, mosicHATh Ha mnpuMepax CcHocoObl YMEHBIICHHUS H
IPEAOTBPALLEHHS UX BPEIHOTO BO3/IEVCTBUS HA OPTraHNU3M YEJIOBEKA;

st oOydaroIIMXCs C OrpaHMYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI: YMEHHE
OPUMEHSATh 3HAaHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX T[O3HAaHUS BEIIECTB U
XUMUYECKUX SIBIECHUN;

JUISL CJIETIBIX M CIa0OBUASIIMX OOYYaIOLIUXCS: YMEHHUE HCIOJIb30BaTh PENbePHO
TOUCUYHYIO cUcTeMy 00o03Hauenuit JI. bpaitns nmns 3anucu XuMmudeckux GopMyit.

11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOCHUSI Kypca «OO0Ias ¥ HEOpraHUYecKas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTb MPEJICTABICHUN: O XUMUYECKON COCTABJISIONICH €CTECTBEHHO -
HAy4yHOM KapTUHBI MHpA, POJM XUMHUM B TIO3HAHWUU SBICHUW MPUPOJBI, B
(bopMUPOBAHUY MBIIIJIEHUS U KYJbTYPhI JIHYHOCTH, €€ (QYHKIIMOHATHLHON IPaMOTHOCTH,
HEOOXOAUMOM JJIsl pelieHrus MPaKTUYECKUX 3a7ad MU JKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO M IPUPOIHOM CpeJE;

BJIAJICHUE CHUCTEMOU XUMHUYECKUX 3HAHUM, KOTOpast BKJIIOYAET:
OCHOBOIIOJIATAIONINE IMOHATHS (XMMHYCCKHH DJIEMEHT, aTroM, H30TOom, S-, P-, d-
AJICKTPOHHBIE OpOUTAIM AaTOMOB, HOH, MOJIEKYyJa, MOJIb, MOJSIPHBIM OO0BEM,
BAJICHTHOCTb, JJICKTPOOTPHUILIATEIILHOCTh, CTENEHb OKHUCJICHUSA, XUMHYECKass CBSI3b
(KoBaJICHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOJIHAS), KpUCTa/UIMYECKas penierka,
THTIBI XUMHUYECKUX  pEaKIuid, pacTBop, BJICKTPOJIUTHI, HEJJIEKTPOJIUTHI,
BJICKTPOJIMTHYECKAsT  JUCCOLMALMSA,  OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peaklMi, XUMHUYECKOE pPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
BJICKTPOJIMTHYECKON JHUCCOMAalnK, nepuoandeckuil 3akon J[.M. MenpaeneeBa, 3akoH
COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHCHUS WM MPEBPAIICHHUS HSHEPrUU NPHU
XUMHUYECKUX  PEaKIusX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH  S3BIK  XUMHH,
MHUPOBO33PCHUYECKUE 3HAHMS, JIKAIIHME B OCHOBE IMOHMMAaHHWS MPUYUHHOCTH U
CUCTEMHOCTH XUMHYECKUX SIBJICHUN, (DAKTOJIOTMUCCKHE CBEACHUS O CBOMCTBAX,
COCTaBe, IMOJYYCHUHU M O€30IacCHOM MCIIOJIb30BAHUHM BAXKHEUIIMX HEOPTaHHMYCCKHUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATEIBHOCTH YEIOBEKA;

c()OpMHUPOBAHHOCTh YMEHHUM BBISBIISITh XapaKTEpHbIE TPU3HAKK TIOHATHH,
YCTaHABJIMBaTh HX  B3aUMOCBS3b, MCIIOJb30BATh  COOTBETCTBYIOIIUE  IMOHSTHS
NP OMUCAHWH HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILICHHUIM;
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c(hOpMUPOBAHHOCTh ~ YMEHHMM  UCIOJIB30BATh  XUMHYECKYIO CUMBOJIUKY
JUIsL  COCTaBJIEHHWs (OpMyJ] BEIIECTB W  YPaBHEHUM XMMHYECKUX peaKIui,
cucreMarnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPTraHUYECKUX BEIIECTB (yrapHbIN ra3, YIJIEKUCIBIN ra3, aMMUak, raméHas u3BecCTb,
HeramiéHas U3BeCTbh, MUThEBAsI COJIa, MUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUU OMNPEACNATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS
XUMHUYECKHUX JIEMEHTOB B COCAUHEHUSX PA3JIMYHOIO COCTaBa, BUJ XUMHUUYECKOU CBA3U
(koBaJeHTHAsl, WOHHAs, MeETaJUIMYecKas, BOJAOPOAHAs) B COCAUHEHUSX, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA (aTOMHAs, MOJICKYJIIpHasi, MOHHAas,
MeTaJUTM4ecKas ), XapakTep Cpebl B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX COCTMHECHUI;

c(hOpMUPOBAHHOCTh YMEHHUH YCTaHABIUBATh IMPUHAJJICHKHOCTh HEOPTAaHMYECKUX
BEIIECTB IO WX COCTaBy K OIpeAeIEHHOMY KiaccCy/TpyIrme cOeAuHEHU (MPOCThIe
BEI[ECTBA — METAUIbI U HEMETAJIbl, OKCHJbI, OCHOBAaHHS, KUCIOTHI, amM(pOTEpHBIC
TUIPOKCUIBI, COJH);

c(hOopMUPOBAHHOCTh YMEHHH PACKPBIBATh CMBICT Tepuoandeckoro 3akoHa JI.1.
MenneneeBa U JEMOHCTPHPOBATh €r0 CHUCTEMATHU3UPYIOIMIYIO, OOBACHUTCIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTEpPU30BaTh AJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX dJieMeHTOB 1—4 mnepuonoB Ilepuogmdyeckoil CHUCTEMBI XUMHUUYECKUX
anementoB JI.1. MeneneeBa, UCIOIB3YSI MIOHATHS «S-, P-, 0-3IEKTPOHHBIE OPOUTATIH,
(QHEPreTUYECKUE YPOBHU», OOBIACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHYECKUX BJIEMEHTOB M UX COCAMHEHUM MO mnepuojam u rpymnmnam llepuoanyeckou
cucTtembl XumMmudeckux sinemeHToB .M. Menneneena;

c(hopMHUPOBAHHOCTh YMCHHH XapaKTEepHU30BaTh (OMHUCHIBATH) OOIUE XUMUYECKHE
CBOMCTBAa  HEOPraHMYECKHUX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  ITOJATBEPKIATh
CYIIECTBOBAHUE TEHETHYECKOM CBSI3M MEXIY HEOPraHMYECKHMHU BEIIECTBAMM C
MTOMOIIBIO YPAaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

chOpMHUPOBAaHHOCTh YMEHHS  KJIacCU(PHUIIMPOBATH  XUMHYCCKHE  PEAKIIHH
M0 Pa3JWYHbIM TpU3HAKaM (YUCIYy M COCTaBy PEarupyroliux BEIIECTB, TEIIOBOMY
addekTy peaknuyd, H3MEHCHUIO CTEIeHEH OKHUCICHHUS D3JIEMEHTOB, OOpPaTUMOCTH
peaKIiM, YU4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHUN COCTABJISATH YPaBHEHUS PEaKIMK Pa3IMYHBIX THIIOB,
MOJTHBIC M COKpAIIEHHBIC YpaBHCHUS PEAKIMA MOHHOTO OOMEHa, YYWUTHIBAs YCIIOBHS,
MPHU KOTOPBIX 3TH PEAKIUU UIYT 10 KOHIIA;

chOpMHUPOBAHHOCTh ~ yYMEHUH  TPOBOJHWTH  PEAKIUH,  MOJTBEPKIAOIIHE
Ka4ECTBEHHBIA COCTAB Pa3JIMYHbIX HEOPraHUYECKUX BEIIECTB, PACMIO3HABATH OIMBITHBIM
MMyTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

c(hopMHUPOBAaHHOCTH YMEHUM pPacCKpbIBaTh CYIIIHOCTb OKHCJIUTEIILHO -
BOCCTaHOBHUTEILHBIX PEAKIIUK MOCPEACTBOM COCTABIICHHUS AJCKTPOHHOTO OanaHca dTUX
peaKuunii;
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c(hOpMUPOBAHHOCTh YMEHUN OOBSCHITH 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOU
peaKIMu OT Pa3IMYHBIX (DAKTOPOB; XapaKTEp CMEUIEHUS XMMHYECKOTO PaBHOBECHUS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBus (nmpuniun Jle [larensbe);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTePU30BaTh XUMHUYECKHUE MPOIECCHI, JISKAIIIUE B
OCHOBE IMPOMBIIUIEHHOTO TIOJYYEHUS] CEPHOM KHUCIOTHI, aMMHaKa, a TaKkKe
c(hOopMUPOBAHHOCTb MPEACTABICHUNA 00 OOIIMX HAYYHBIX NMPUHIHUIAX U IKOJIOTHYECKUX
npo0JieMax XMMHUYECKOTO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MIPOBOJUTH BBIYUCICHUS C UCIIOIb30BAaHUEM MOHATHS
«MaccoBasi JI0JIS BEIIeCTBa B PacTBOpe», OOBEMHBIX OTHOIIEHUM Ta30B IMpHU
XUMUYECKUX PEaKIusiX, MacChl BeleCTBAa WIM 00bEMa Ta30B IO HU3BECTHOMY
KOJMYECTBY BEIIECTBA, Macce WM OO0BEMY OJHOTO M3 YYaCTBYKOIIUX B PEAKIUU
BEIIECTB, TEIUIOBOro A(dQeKkTa peakiuy Ha OCHOBE 3aKOHOB COXPaHEHUSI MacChl
BEILIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHMH COONIOJATh TpaBUia TOJb30BAHUS XUMHYECKON
NOCYJI0¥ U 1abopaTOpPHBIM 000PYI0BAaHHEM, a TAKXKE MpaBUiIa OOpaIeHuUs C
BEII[ECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMHU 10 BBITTOTHEHHUIO JIAOOPATOPHBIX
XUMHUYECKHUX OIBITOB; CPOPMHUPOBAHHOCTH YMEHUM TIJIAaHUPOBATH BBITIOIHATH
XUMHUYECKHI IKCTIEPUMEHT (pa3yio’KeHUE MEPOKCUIa BOAOPO/Ia B IPUCYTCTBUU
KaTaJu3aTopa, ONpeeICHUE CPelibl PACTBOPOB BEILIECTB C MOMOIIBI0O YHUBEPCAIHBHOTO
WHJUKATOPA, BIUSHUE PA3IUIHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKON PEaKIIuH,
peaKIuu HOHHOTO 0OMEeHa, KaueCTBEHHbIE PeaKIMK Ha CylbdaT-, KapOoHAT- U XJIOPHU-
AHHUOHBI, HA KATUOH aMMOHMS, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TEMaM
«Metab» 1 «HemeTamipl») B COOTBETCTBUH C TIPaBUIaMU TEXHUKH O€301IaCHOCTH
pu oOpaIlieHUH ¢ BEIIECTBAMHU M JIAOOPATOPHBIM 000pYI0BaHUEM, MPEICTABIIATh
Pe3yIbTAaThl XUMUYECKOTO IKCIIEpUMEHTa B (popMe 3alicH YpaBHEHUN
COOTBETCTBYIOIIUX PEaKIil U (HOPMYJIMPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAIMU3UPOBATh  XUMHYECKYIO
uHQOpMaIMIO, TIOy4YaeMYK U3 pa3HbIX HCTOYHHKOB (CpelacTBa  MacCOBOM
KOMMYHUKau, UHTEpHET U IpyTHX);

c(hOpMHPOBAHHOCTH YMEHHI COOMIOAATH MPaBHIIa SKOJIOTHIECKH IEIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYAOBOU JNEATEIBHOCTH B LEJSAX COXPAHEHUS CBOETO 310POBbS U
OKPY’KAIOWIEH MPUPOJHOM CpPEIbl, OCO3HABaTh OMACHOCTh BO3JICHCTBUS HA IKUBBIE
OpraHU3Mbl ONPEIECIEHHBIX BEIIECTB, MOHUMAas cMbIca nokaszatens 11K, noscHsaTe Ha
MpuMepax CrnocoObl YMEHBUIEHUS W MPEJOTBPALCHUS WX BPEIHOrO BO3JACHCTBUS Ha
OpraHu3M YeJOBEKa;

Ui O0y4YarIIMXCsl € OrPpaHUYEHHBIMU BO3MOXKHOCTSIMHM 3JI0POBbS: YMEHHUE
MPUMEHSTh 3HAaHUS OO0 OCHOBHBIX [JOCTYNHBIX METOAAX T[O3HAHUSA BEIIECTB U
XUMHUYECKHUX SIBICHUH;

JUISL CJIETIBIX M CIA0OBHJISIIMX OOYYAIOMIMXCS: YMEHHUE HCIOJIb30BaTh peabePpHO
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins nis 3anucu xumMudeckux Gopmy.

24



TEMATUUYECKHUH ILJIAH 10 KJIACC

Ne HaumeHoBaHue pa3zjaesia Yacel KoaunuecTBO Koanyecr- | Il1anoBble
n/m H TeM yued- | 4acoB, OTBOAM- | BO YacCoB, CpOKH
HOI'0 MBIX HA OTBO/IHU- MPOX0XKIe-
Bpe- padoTsI MBIX HA HHUSA
MEHHU | MPAKTUYECKOT0 | KOHTPOJIb-
Xapakrepa Hble pado-
(1abopaTopHble ThI
padoTsl,
IKCKYP-
CHH, MPOEKTHI,
HCCJIeIOBAHMS)
1 | OcHOBBI OpraHUYECKOM 02.09-11.10
XUMHUHA 6
2 | VrieBomopos! 7 1 (mp. pab) 1 14.10-06.12
3 Kucnoponconepxamnme 09.12-14.03
OPraHUYECKHE COEMHEHHUS 11 I (p. pad) 1
4 | Asorconepixaiiye 17.03-18.04
COCJTMHEHUS 4 1 (mip. pa0d)
5 BricokoMoekynsipHbIC U
OMOJIOrMYECKN aKTHUBHBIE 3 21.04-08.05
BEIIEeCTBA
6 | Xumus u Ku3Hb 3 12.05-23.03
OO0111€ee KOJIMYECTBO YacoB 34 3 2
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KasengapHo-remarnueckoe mianuposanue 10 kiace

No
n/n Tema ypoka Jlama A3
no naawmy | no gpaxmy
T ema 1. OCHOBbI OPTAHUYECKOM XUMMU (6 uacos)
1 [Ipeamer opraHn4ecKON XUMHH. § 1 ymp. 1-3
(yctHO), c.7

2 N3omepus u u3oMepsl. §2,c.10-11,

3 [TonsiTHe 0 GyHKIMOHANIBHOMN TpYIIIIE. § 6, ymip. 5 c.
[Mpunnume! knaccuduranum 24
OPraHNYeCKUX COCTUHECHUM.

4 Cucremarndeckas MEXyHapOTHAS o TETPaJIH,
HOMEHKJIATypa ¥ TPHUHIIUTIBI 86
00pa3zoBaHMs HA3BAHUI OPTAaHUYECKUX MTOBTOPUTH
COEIUHEHU.

5 Haxoxnenue MosiekysipHOit 3an. 7,8 c.
(hopMyJIBI BElIecTBa B Ta3000pa3HOM 34
COCTOSIHUM. pEIlIeHHE 3a/1ay.

6 O06o0meHNe U CHCTEMAaTH3aITHS IToBT. §§ 1-6
3HaHUH O TEME.

Tewma?2. YIJIEBOIOPOUIDI (7 uacos)

7 Ankanbl. ['OMosioru4ecKuil psij, § 7 ,3a1..6,7,

HU30MEpHs, CBOICTBA. § 8, ymip. 3.4,
3an. 6 .c.33-
34,809,
yaop.5 c. 41,
3ang. 7 c. 42

8 Hpaxkmuueckasa paboma Nl 83, 88 7-9
KauectBenHoe onpenenenue MOBTOPUTH
yriaepoja, BOAOPOaa U XJiopa B
OpPraHUYECKUX BELIECTBAX.

9 Anxensl. ['oMonoruyeckuii psa, § 10, ynp.4-
M30MepHsl, CBOMCTBA. 6,c. 48811

3am. 7,8 c. 54

10 AnKaaveHbl U aIKUHbI §13 ymp. 3-

4,3an. 5 c.
59
11 ApeHBI. § 153an. 4
c.70, § 16,
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No
n/n Tema ypoka Jlama A3
no naany | no ¢hakmy
ymp. 30)B),
3an.5 ¢c. 76
12 O06o001IeHne U CHCTeMATH3 AN [ToaroroBuT
3HAaHUM MO MPOKJICHHON TEME. BCS K
KOHTPOJIBHO
i paboTe
13 KonTpoabHnas padora Ne 1.
T ewm a 3. KUCJIOPOJCOAEPXAUIME OPTAHUYECKNWE COEAMHEHWA (11 uacos)
14 OnHOATOMHBIE CITUPTHI. § 19, ymp. 5
c.93,§20
yop. 5 B)F)!
3am:. 7.8 c.
98-99
15 MHoroaroMHble cIUPThL. DEHOI. §21, ynip. 4
0), 7, 8 c.104
16 AnbOernuael. § 23, ymp. 3-
5c. 114-115
§ 24, ynp.
30), 4, 3ax.
6.c. 119
17 O1HOOCHOBHBIE KAPOOHOBBIE KHCIIOTHI § 25, ynp.4-
6,c. 124
§ 26, ymp.
5,7,3am. 8 c.
131
18 O00011IeHNE U CUCTEMATH3AL[MSI I[Toarorosur
3HAHMI O cIUpTax, PeHonax, bCS K
KapOOHUJIbHBIX COCAMHEHMUSIX, KOHTPOJIBHO
KapOOHOBBIX KHCIIOTAX. i pabore
19 Crnosxnbie 3¢upsl. XKupsl. §29, ymp.56)
c. 138, § 30
20 VYrneBoasl. I'mroko3a. § 31, ymp. 2-
7,c.152
21 Caxapo3a, kpaxMai, LIeJUIF0JIO3a. §32,3an.4 c.
156, § 33-34
ymp. 2-4,
3an. S. c.
160-161
22 IIpakTnueckas padora Ne 2 Odopmutsb
Pemmenue skcriepuMeHTANBHBIX 3374 paboTty
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Ne

n/n Tema ypoka Jlama A3
no naany | no ¢hakmy
1o Teme «l eHeTHdecKas CBsI3b MEXTy
KJIaCCaMU OPraHUYECKUX 835
COEIMHEHUIN.
23 O06o001IeHre U CHCTeMAaTH3 AN [ToaroroBuT
3HaHUH 1O MPOMACHHON TEME. BCSL K K/p TIO
TeTpaIu
24 KonTpoabHnas padora Ne 2
Tewmad. ABOTCOHEPXKAIINE COEAUHEHUA (4 uaca)
25 AMMWHEL §36, 3ax. 6,
7,¢.173
26 AMMHOKHUCIIOTHI. §37, ynp.2,3
c. 177
27 benku, CTpyKTypbI OSITKOB. 838
28 IMpakTnuyeckas padora Ne 7 Odopmuts
Pemenue skcriepuMeHTaNbHBIX 3a7a4 paborty,
Ha pacrno3HaBaHWE OPTaHMYECKHUX noBT. §§ 11,
BEILECTB. 13,33,34,38

Tema 5. BBICOKOMOJIEKVYJIAIPHBIE 1 BUOJIOTMYECKHN AKTHBHBIE

BEHIECTBA (4 uaca)

29 O6mwme nousitus xumun BMC § 42,43 ynp.

IInacTmaccsl. 5,6,c.198
30 Kayuyku, BojloKHa. 8 44-46,

Tabn. 16 c.
208

31 Cemunap «buosoruuecku akTUBHbBIE

BEIIECTBA : BATAMUHBI, (PEPMEHTHI,

TOPMOHBI, JIEKAPCTBA

Tema 6. XUMUA U XKU3HD (3 uaca)

32-33 | CemuHap «XMMHUYECKOE 3arps3HEHUE 8§41,
OKpY’KaIoIllel Cpe/bl U ero COOOLICHUS
MOCIEACTBUS. XUMHUS U 3]I0POBBEY.

34 [lonBenenue uToros




Temarnueckuid miaan 11 kiaacce

Ne HaumenoBanue pasgesna | Yacel | KouauvecrtBo | Kooamuecr- | IlnanoBbie
n/n U TeM yued- | 4acoB, OTBOAM- | BO YacCoOB, CPOKH
HOT'0 MBIX Ha OTBOIM- | NPOXOKIe-
Bpe- padoTsI MBIX HA HUS
MEHH | MPAKTHYECKOI0 | KOHTPOJIb-
Xapakrepa Hble palo-
(1abopaTopHble ThI
padoTkI,
IKCKYP-
CHM, MPOEKTHI,
HCCJIeIOBAHMS)
1 [Tepuonnueckuii 3aKOH U
MEepUOINYECKasi CUCTEMA 3 02.09-20.09
XUMUYECKUX DJIEMEHTOB
. . MeHnneneeBa Ha OCHOBE
YYEHHS O CTPOCHUH aTOMOB
2 | CrpoeHue BenecTa 7 1 23.09-15.11
3 | XuMuueckue peakiyn 8 1 18.11-24.01
4 MeTamib: 8 1 27.01-21.03
S | Hemeramis 7 1 1 02.04-15.05
6 X 1 19.05-23.05
VMU U )KU3Hb
34 1 4

OO011ee KOJIMYECTBO YaCOB
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KasengapHo-remarnuyeckoe mianuposanue 11 kiace

No
n/n

Tema ypoka

ama

no njiany

no ¢paxmy

/3

O CTPOEHUU ATOMA ( 4 uaca)

T e m a 1. IEPUOJIMYECKUI 3AKOH U ITEPMOJIMYECKASI CHCTEMA
XUMHNYECKUX 3JIEMEHTOB /1. 1. MEH/JIEJIEEBA B CBETE YYEHU A

1 Crpykrypa [lepnoandeckoil CHCTEMBI. 83, 84,
[Tepunoanueckuit 3akoH. CTpoeHue TECTBHI,
AIIEKTPOHHBIX 000JI0YEK AaTOMOB 3anava 4,
XUMHUYECKUX IIIEMEHTOB. c.15

2 [Tonoxenue B [ICXD BomoOpoaa, §5, ymp. 2-4
JIAHTAaHOHU OB, AKTHHOHUJIOB 1 c.25
HCKYCCTBEHHO IMOJTYYEHHBIX
AIIEMEHTOB.

3 H3MmeHeHMe CBONMCTB COeAUHEHMI §5,10
XAMHUYECKHX JIEMEHTOB B MIEPUOIAX U gegrpaﬂg, 6
TpyIIax. HoB-

TOPUTH
T ewm a2. CTPOEHUE BEIECTBA ( 7 uacos)
4- OCHOBHBIC BHJIBI XUMHYSCKOM CBSI3H,
5 MEXaHM3MbI HX 00pa30BaHUs. §§7,8,yn
p- 3,
TECTHI C.
37

6 [IpocTpaHcTBEHHOE CTpOEHUE §9, ymp. 4-5,
MOJIEKYJI HEOPraHUYEeCKUX U TecThI ¢.43
OpPraHHYECKUX MOJIEKYJI.

7 XapaKkTepUCTUKH XUMHUYECKOU CBSI3H. 88,810,
Kpucrannmdeckue pemeTku. ynp.1-3,

()
TeTpau

8 JlucriepcHbIE CUCTEMBI. §16,TecThI

9 O06o00611eHNe U cUCcTeMaTH3aIUs [ToBTOPUTH
3HaHui Mo TeMaMm 1-3. 8 1-11;

MOATOTOBKA
K K/p
10 KonTtponeHast padota Ne 1

T em a 3. XUMWYECKUE PEAKIIUU ( 8 uacos)




Ne

n/n Tema ypoka Jlama A3
no naany | no ¢hakmy
11- Knaccudukanus XAMHYECKUX § 12, ymip.2-
12 peakuuii. TeroBo#t 3 ekt 3, 3amaum
XUMHUYECKUX PEAKIIUH. 9,10, TecThl
c. 58
13 CKOpOCTh XHMHYECKUX PEaKIU. 8813, 14
Karanus. 3a1a4u 3, C.
64,4 c¢. 70
14 Xumunyeckoe paBHoBecue. [TpuHuummn §15,ymp. 3,
Jle Illarense. c.73
15 ONEeKTPOIUTHI U HEDIIEKTPOJIUTHI. 8§19,
DNEKTPOTUTHICCKAS TUCCOITUAITHS. ymp. 1-2
c. 88
16 Peakuuu nonHoro ooMeHa. §20, ymp. 2,
3an.4
c.91-92
17 O060011eHre U crucTeMaTu3alus [ToBTOPUTH
3HAaHUHU 110 TeMe 4. 8812-21;
MOATOTOBKA
K K/p
18 KontponbHas padota Ne 2.
T ema4. METAJUJIBI ( 8 uacos)
19 OO6mras XxapaKTepuCTHKa METAJIIIOB. §26¢.119-
122, ynp.1-4
c123
20 OO6mme crnocoObl MOTyICHUS §26, 825,
METaJIOB. DJIEKTPOJIU3. 3. 6,7
c.118
21 Koppo3zus merannos u eé §24, ymp. 2-
MpeIynpexIeHuUE. 4, 3am. 5
c.112
22 Cemunap MeTauisl IJIaBHBIX HOATPymI | §27,Tabumn.
— I rpynn 1IC : nmuTwii, HaTpUii, Kamuii; 6-8,
OepuITuil, MarHui, Kalblni; ymp. 4-7,
AIIOMUHUU. 3a1a4n 8,
c. 132
23 Cemunap Metansl HOGOYHBIX 8§ 28-32,
noarpynn IIC JI. 1. Menneneesa : ymp. 2.c.
Me€/]lb, IMHK; TUTAH, XPOM; KEJE30, 137, 2 c.
HHUKEJIb, IIJIaTHHA. 140, TecTsl,
3am. 4 c. 137,
3c.140,3 c.
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Ne

n/n Tema ypoka Jama /3
no naamy | no gpaxmy
145, 3 c. 149
24 CrutaBbl METAJLJIOB. §33, 3amaua
5,6,c. 154

25 O06o001IeHne U CHCTeMATHU3 AN [ToaroroBuT

3HAHUM 110 TeMe 6. bCS K K/p Ne

3,
26 Kontponsnas pabora Ne 3 o teme 6.
Tewma5. HEMETAJUIBI ( 7 uacos)
27-28 | O6mas XxapaKTepHCTHKa HEMETAIIOB A) 8§ 36-37,

VYriepon u kpemuuii; b) Azor u docdop; ynp. 2-4, c.
B) Kucnopon u cepa; 172

I') ®rop u xnop.

29 Kucnopoacoaepsxarmiye KUCIOTEHI. §38 c. 175,
OkucauTenbHbIE CBOMCTBA A30THOM U Tabn. 21 u
CEpPHOM KHUCIIOT. 22,3am. 5,6

c. 179; §39,
yrp. 2-4 c.
183

30 OKCHIBI ¥ BOJOPOJHBIE  COEIMHEHHS §40, 3an. 3 c.
HEMETaJJIOB. 186

31 O000111eHNE U CUCTEMATU3ALMS [IOATOTOBUTH
3HaHUM MO Teme 5. ca Kk [1P Ne3

32 [Ipaktuueckas padota Ne3 «PemeHue MOJrOTOBUTH
AKCIEPUMEHTAJIbHBIX 33/1a4 110 cs K K/p
HEOPraHNUYECKON XUMHUN.

33 KonTponsnas pabota Ne 4. MOATOTOBUTH

ca k [1P Ne4
Tewma6. XUMUSA U XKU3HD (1 ygac)
34 BrITOBast XUMUYECKask PAMOTHOCTb.

IToxgBeneHne UTOroB.
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MartepuajibHO-TeXHHYECKOe H HH(POPMAIIMOHHO-TEXHUYECKOe o0eclieueHue:
1.Crnennanu3upoBaHHbIN KJacc XUMUHU (J1Ta00paHTCKast, BBITSHKHOM mikad,
CIIEUATIM3UPOBAHHBIE CTOJIBI, HEMEJIOBAsI I0CKA).
2.Ctenppl:
-«Ilepuonnueckas cucrema I.11. MenneneeBa»
-«Tabnuia pacTBOPUMOCTH
-«TexHuka 6€30MaCHOCTH»
-HaGop nmopTpeToB y4eHbIX-XUMUKOB
3. XuMudeckoe 000py/I0BaHNE U PEAKTUBEI.
4. IlpoTuBOMOXKapHasl CUTHAIA3AIUS.
5. HTepakTHBHOE 000pPYA0BAHNE KOMIIBIOTEPHOTO Kjlacca
6. HHTEpHET PECYPCHI
7.CD nucku.
NudopmannoHHo — MeTOANYECKOE 00ecriedeHue
Ocnosenasa numepamypa:
1. TIpumepHas mporpaMmma OCHOBHOT'O OOIIEro 00pa3oBaHUs MO XUMUHU

(0a30BbIN YPOBEHB);

2. Amtopckas nporpamma O.C.I'abpuensHa, COOTBETCTBYIOIIAs
denepabHOMY KOMIIOHEHTY ['0Cy1apcTBEHHOTO CTaHAapTa OOIIEro
oOpa3oBaHus U JomylieHHass MUHUCTEPCTBOM 00pa30BaHus U HAYKU
Poccutickoit ®enepanuu (O.C.I'abpuensu [IporpamMmma Kypca XUMUHN IS
8-11 kmaccoB ob6meoOpazoBaTenbHbIX yupexaeHuit / O.C.I"adpuensH. —
9-e m3manue, crepeorunHoe — M.: [Ipoda, 2010r.).

3. Tabpuenan O. C., Ocmpoymose HU. [I. HacronpbHass KHHWra y4UTeIs.
Xumus. 10 k i1.: Metoauueckoe mocooue. — M.: Jlpoda, 2002—2003.

4, Xumus. 10 xmacc.: KoHTpoapHBIE M POBEPOYHBIE PAaOOTHl K YUCOHUKY
0. C. TI'abpuensna «Xumus. 10» / O. C. I'abpuensn, I1. H. bepeskun, A.
A. Ymaxosa u n1p. — M.: JIpoda, 2009r.

5. Tabpuensu O. C., OctpoymoB W. I'. Uzywaem xummrio B 10 kmacce.:
Junaktuueckue matepuaibl. — M.: biuk mtoc, 2009r.

Jlononnumenvnaa tumepamypa:

1. Xomuenko W.I'. Pemienue 3anau no xumuu. — M.: OO0
«M3nareapcTBOo HoBast Bonay, 2005. — 256¢.

2. I'mnaka H.JI. O6mmas xumust. U3gatensctBo «XuMus», 1979

3. IIporpamma O.C.I'abpuensina «IIporpamma kypca xumum s 8-11
KJIacCOB 001Ie00pa30BaTebHBIX MIKOM», M.: «Jlpoday, 2010r

4. b.B.Bonosuk, E.JI.Kpyrenkas «Oprannyeckasi XuMus, yIpaxHEHUs U
3agaun», Cno.: M3B-Bo A.Kapnakona,2004

5. 3anmmarenbHBIe ONBITHI 1O Xumum» , B.H.Anekcmuckmit — M.
«IIpocsemenue», 1995

6. H.H.I'apa,M.B.3yeBa «KoHTposbHBIE ¥ TIPOBEPOUYHBIE PAOOTHI TTO
xumum 10-11 xmacce», M.:poda,2000
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7. Xomuenko WN.I'. Pemenue 3amad mo xumuu. — M.: OOO
«M3nareapctBO HoBas Bomnay, 2005. — 256¢.

8. TI'muuka H.JI. O6mas xumus. M3parenbcTBO « XuMusA», 1979

9. «XuMus U MOBCEIHEBHAS KU3HBb yeioBekay, [.B.Iluuyruna —
M.:JIpoa,2006

10.B.B.Copoxkun, 2.I".310THUKOB «TeCcThl MO XUMHN,
M.:IIpocsemienue, 1997

11.«4 uny Ha ypok xumun», M.: «IlepBoe ceHTs0ps»,2002

12.C.B.bouapoBa «3aHuMareiabHble MaTepuaibl no xumuu. 10 kimacey -
M.:Kopudeit,2007

13.COopHUK 33124 ¥ yIPAKHEHHUH IO XUMUHM IS cpeaHen mkomnl./ NI
XomueHko.- M.: OOO «M3narenbpcTBO HOBast BoHay, 2004,

14.Tectel mo xumun: 10 kin.: k yueonuky O.C.I'abpuensHa u ap. «
Xumus, 10 knace» / M.A. Pg6os, E.}O. Hesckas, P.B. JIuako — M.
Ok3ameH , 2006.

15.006mas xumus B TeCTax, 3ajadax, ynpaxkaeHusx. 10 kimacc: yueo.
nocobue aiisa obmieodpazoBaTenbHbIX yupexaeruit / O.C. I'aGpuensH,
N.I". OctpoymoB- M.: [Ipoda, 2005.

16..I'abpuenssa O. C., SAmykoBa A. B. Pabouas tetpanp. 10 xmace. K
yueOnuky O. C. I'abpuensna «Xumus. 10». — M.: [Ipoda, 2011r.

18. MynwsTuMenuitHoe nmocobue «Opranndeckas xumus 10-11 xkmace» (1C
OO0pa3oBarenbHast KOJUICKIIHS )

19.MynsTuMenuitHOE mocodre «YTIepoa U €ro COeuHEHNUS.
Yrneroaopoas», (3JIEKTPOHHBIE YPOKH U TECTHI)

20.MyneTumMenuitHoe ocodue «IIpou3BoiHBIE YTIIEBOIOPOIOBY,
(DneKTpOHHBIE YPOKHU U TECTHI)

21 MynpTuMenuiiHoe mocobue «Xumus s Bcex X X1, Xumuueckue
OTIBITHI CO B3pbIBaMU U 0e3y», (1C O6pa3zoBaTebHAsS KOJIJIEKITUS)

22.«Enunas xomnexuus Ludpossix OOpazoBarensubix Pecypcon»
(Habop 1udpoBbIx pecypcoB k yueOHukam O.C. ["'abpuensna)
(http://school-collection.edu.ru/).

23.http://him.1september.ru/index.php — xypHan «XuMusi».

24.http://him.1september.ru/urok/- Marepuainsl k ypoky. Bece padboTsl, Ha
OCHOBE KOTOPBIX CO3/IaH CAT, OBLIM OITyOJTMKOBAHBI B )KypHaJIe
«Xumus». ABTopaMH caiiTa ImpojiesiaHa 0osbImas padora 1mo
CUCTEMATU3UPOBAHUIO TA3€THBIX CTATEH C yUETOM IIKOJIBLHOMN
y4eOHOU mporpaMMbl TI0 peaMeTy "Xumus'".

25. www.edi0S.ru — Diaoc — IEHTP AUCTaHIIMOHHOTO 00pa30BaHuUs

26. www.km.ru/education - yaeOHbIC MaTepHalIbl M CJIOBapH Ha CaiTe
«Kupunn u Medonmii»

27.. http://nsportal.ru — conmanbHast ceTh pAOOTHUKOB 00pa30BaHUS

28.20. http://djvu-inf.narod.ru/ - snekTpoHHas OUOIHOTEKA

29. DHIMKJIONETUYECKUN CITOBAPh IOHOTO XMMUKA.
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