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MHNOACHUTEJBbHASA 3AIINCKA

[IporpamMmMa 1mo XMMHH Ha YPOBHE cpelHero oOmiero odpazoBanus padpadborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-
®3 «O6 obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHMM K pe3yJibTaTaM OCBOSHHUS (eiepaibHON 00pa30oBaTEIbHOM MPOrPaMMbl CPETHETO
obmero o6OpaszoBanus (DPOII COO), npencraBieHHbX B DenepanbHOM TOCYIapcTBEHHOM oOpazoBarensHOM crangapre COO, ¢ yuérom
Konuenmun npenoaBanus yueoHoro npeaMera «XuMus» B 00pa3zoBaTelibHbIX opranuszanusax Poccuiickoit deneparuu, peann3yromyux OCHOBHbIC
o0pa3zoBaTenbHbIC POTPAMMBbI, 1 OCHOBHBIX MOJIOKeHUH «CTparerun pa3sutus BociuTanus B Poccuiickoii @enepanuu Ha nepuon a0 2025 roga»
(Pacnopspxenne [IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJXOI0OB K pa3paboTKe MpOrpaMMbl MO XHUMHH, K OIpPENENIeHUI0 oOmIel cTparermu OOYy4eHHUs, BOCIHUTAHHSA M Pa3BUTHUSA
oOyuaromuxcsi cpeicTBamMu ydyeoHoro mpenmera «Xumus» ans 10—11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIIM KOHIENTyalbHbIE MOJOKEHUS
OI'OC COO o B3auM000yCIIOBIEHHOCTH LIEJIEH, COepKaHUSL, PE3YJIbTATOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHUe, MOTyd4aeMO€ BBITYCKHUKAMH 00I11e00pa30BaTEIbHON OpraHMU3alliM, SBISETCS HEOThEMJIEMOW YacThl0 UX
obpazoBaHHOCTH. OHO CIYXXUT 3aBEPINAIONIMM JTAllOM pPEATH3alMHd Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX IEHHOCTEH,
MPUCYIINX IIEJIOCTHOM CHCTEME XHMHUYECKOTO 00pa3oBaHHsA. OTU I[IEHHOCTH KacaloTcs IO3HAaHUS 3aKOHOB MPUPOABI, (OpPMHUPOBAHUS
MHUPOBO33PEHHUSI U OOIIEH KyIbTYphl YEJIOBEKA, a TAaK)KE HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M MPHPOJHON Cpene.
Peanuzyercs xumudeckoe oOpazoBaHre OOyYaIOIIUXCS HA YPOBHE CpeqHEro oOmiero oOpa3zoBaHUs CPEACTBAMHU yUeOHOIrO MpeaMera «XuMUus»,
coZiep)KaHHe ¥ TOCTPOCHUE KOTOPOTO ONPEACTCHBI B MPOTrpaMMe MO XMMHHU C YYETOM CIEeHU(pUKH HAYKH XUMHUH, €€ 3HAYCHUS B NO3HAHUU
MPUPOABI U B MaTepPHAIIbHOM XU3HU OOIIECTBA, a TaKkke ¢ YY4ETOM OOIIMX ILeNiell U MPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeiHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XuMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HMIpaeT ocoOyi0 pojb B COBPEMEHHOW IMBHIM3ALMM, B CO3/aHUM HOBOW 0Oa3bl
MaTepuaabHOW KyJnbTypbl. OHa BHOCUT CBOM BKJIaJg B ()OPMHUPOBAHHME PALMOHAIBHOTO HAyYHOTO MBIIIJICHUS, B CO3JaHUE LEIOCTHOTO
NpPEJCTaBICHU 00 OKpYXAaloleM MHpE Kak O €IMHCTBE NPHUPOJbI M YelloBeKa, KOoTopoe (opMUpyeTcs B XUMHM Ha OCHOBE MOHUMAaHHUS
BELIECTBEHHOI'O COCTaBa OKPYXAIOIIETr0 MUPa, OCO3HAHUS B3aHMOCBSI3U MEXKIY CTPOCHHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIaCTAMU
MIPUMEHEHUS.

TecHO B3aMMOJEHCTBYS ¢ APYTMMHU €CTECTBEHHBIMU HayKaMH, XMMHS CTaja HEOTHEMJIEMOM YacThbl0 MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM
YCIOBUEM YCIEUIHOTO TPyJAa M JKU3HH Kaxaoro wieHa oOmecTBa. CoBpeMEeHHas XMMHUS KaK HayKa co3ujaTellbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHI HampaBjeHa Ha pPEIIeHHE TI00aIbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS UYEJOBEYECTBA — CHIPHEBOM, YHEPTETHUECKOM, MUIIEBOM,
HKOJIOTUYECKOM 6€30MacHOCTH U OXPaHbI 3JOPOBbSI.

B cooTBeTcTBUU ¢ 0OmIMMHU TESIMU U TIPUHIIUIIAME CPeAHETO 00Iero oopa3zoBaHus coaepxkanue npeamera «Xumus» (10—11 xmaccsr,
0a30BbIif YPOBEHb M3YUEHHs) OPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOILEKYJIbTYpHYIO MOATOTOBKY OOYyYaroIIMXCs, HEOOXOJUMYIO MM IS
BBIPaOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIIEIIHOTO BKIIFOUEHUS B KHU3Hb COLIMYMa, MPOIOJKEHUST 00pa30BaHMsI B pa3IMYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitolmiuMH  IpeaMeTa «XUMHUA» ABISAIOTCA 0a30Bble Kypchl — «Opranudeckass xumusi» U «OOmIasi 1 HeopraHUyeckas XUMUs»,
OCHOBHBIM KOMITOHEHTOM COJIEpKaHHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKU: CUCTEMa 3HAHHM 110 HEOPraHUYECKON XUMUH (C BKIIFOUCHHEM



3HaHUN M3 OOmeW XWUMHUH) M OpraHudeckor xumMuu. DOpMHpPOBAHME ITAHHON CHCTEMbl 3HAHUW TPH HM3YYCHHH TMpeaMeTa o0ecreynBaeT
BO3MOYXHOCTh PACCMOTPEHUSI BCETO MHOT000Opa3usi BEIIECTB HA OCHOBE OOIIUX MOHSATHH, 3aKOHOB U TEOPHI XUMUH.

CrpykTypa coaepxkanusi KypcoB — «Oprannyeckas xumusi» u «OO0mas 1 Heopranudeckasi XuMus» chOpMHUPOBaHA B MPOTrpaMMe 10 XUMHH
Ha OCHOBE CHCTEMHOrO IOAXO0Ja K H3YyYEHHIO Y4eOHOro MaTepuasa M OOyCJOBJICHAa MCTOPUYECKHM OOOCHOBAHHBIM DPAa3BUTHEM 3HAaHUH Ha
OTnpeAeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKod XMMHM BELIECTBA PACCMATPUBAIOTCS HAa YPOBHE KIACCUYECKOM TEOpUU
CTPOCHUSA OPraHUYICCKHUX COGHHHGHHﬁ, a TaKKC Ha YPOBHC CTCPCOXUMHUUYCCKHUX U JICKTPOHHBIX Hpel[CTaBJIeHI/Iﬁ O CTPOCHHU BCUICCTB. CBGI[eHI/ISI
00 M3y4aeMbIX B Kypce BelIecTBaxX HArOTCS B Pa3BUTUU — OT YIJIEBOJIOPOAOB JIO0 CIOKHBIX OMOJIOTMYECKH aKTUBHBIX coequHeHUil. B kypce
OpPraHUYECKON XMMHHU TOJIYYAIOT Pa3BUTHE CPOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs MEPBOHAYAIILHBIC MPEJACTABICHUS O
XUMHYECKOH CBSI3U, KJIACCU(PUKAITMOHHBIX TPU3HAKAX BEILIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUECKON PEaKIIHH.

[Ton HOBBIM yIJIOM 3peHUsl B INpeaMere «XuMus» 0a30BOro ypoOBHS paccMaTpUBAETCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHMs TEOPETUUYECKUN MaTepuai U (GaKTOIOTHYECKUE CBEACHUS O BEIIECTBaX U XMMHUECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce «O01as
Y HEOpPraHu4yecKasi XMMHUs 00yJaroIIMMCS TTPEAOCTABIISAECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE TIEPHOIUYECKOT0 3aKOHA C 00IIETEOPETUUECKUX U
METOJIOJIOTUYECKUX TO3ULUN, TIy0Xe MOHATh MCTOPHUYECKOe M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT oOoOmiaromeid 10 OOBACHAIOIIEH U
MPOTHO3UPYIOLLIEH.

Enunas cucrema 3HaHM O BaKHEHIINX BEIIECTBAX, UX COCTaBe, CTPOCHUU, CBOMCTBAX M MPUMEHEHHUH, a TAK)KE 0 XMMHUYECKUX PEaKIIHsIX,
HUX CYIIHOCTH W 3aKOHOMCPHOCTAX IIPOTCKAHUA OOMNOJHACTCA B KypcCax 10 u 11 KnaccoB DdieMEHTaAMH COACPpIKaHnd, HNMCIOIIUMU
KyJIbTYPOJOTHYECKHI M MPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3H XUMUU C IPYTUMU HAyKaMH, PACKPHIBAIOT
e€ poJib B MO3HABATEJIBLHON U MPAKTUUECKON JIEATEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K IIPOLIECCY TBOPYECTBA B 00JaCTU
TEOPUHU U MPAKTUUYECKUX MPUIOKEHUH XUMHUH, IOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCSA B OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOieMax,
CBSI3AHHBIX C XI/IMHeﬁ, KPUTUYCCKN OCMBICIINBATDH I/IH(l)OpMaHI/II-O U OPUMCHSATH eé JJIs1 TTOITIOJIHCHUA 3HaHI/II71, pEICHUA HMHTCIUICKTYAJIBHBIX U
HKCIIEPUMEHTATbHBIX HCCIENOBAaTeNIbCKUX 3aJad. B 1memoMm conepkaHue yd4eOHOTo TmpeaMera «XUMHUS» JaHHOTO YPOBHA H3y4YeHUs
OpPUEHTUPOBAHO Ha (OPMHUPOBAHHE Yy OOYYAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JUIsl TOHUMaHUs (DUIOCOPCKUX WAEH, TaKUX Kak:
MaTepuaIbHOE E€IMHCTBO HEOPraHMYECKOTO M OPTraHUYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM U CTPOCHHEM,
MM03HABAEMOCTh MPHUPOAHBIX SBJIEHUN NYTEM OHKCHEPUMEHTAa U PEUICHHs NPOTHUBOPEUYUH MEXKIy HOBBIMH (aKTaMH U TEOPETUUYECKUMU
MPENNOChUIKAMHU, OCO3HAHWE POJU XMMHH B PEIICHUU HKOJIOTMYECKUX TpoONieM, a TakkKe MpodsieM cOepeKeHUs: SHEPreTHUYEeCKUX PECYPCOB,
ChIpbs, CO3AaHNUA HOBBIX TEXHOJIOTHH 1 MaTcpuraioB.

B mane pernenusi 3amad BOCHHUTAHMS, PAa3BUTHS W COIUAIM3AIMHU OOYYAIOIIUXCS TPUHSATHIE MPOrPaMMOM MO XUMHH MOAXOIBI K
OTIpEe/ICNICHUIO CO/IEP KAHUS U MIOCTPOEHUS IIpeIMeTa IpelycMaTpuBaloT (OpMHUpOBaHHE YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI, MMEIOIMNX 6a30Boe
3HaUEHUE MJI1 Pa3NUYHBIX BHUJIOB JIEATEIHHOCTH: peIlleHus MpoOieM, MOWCKa, aHaiuu3a U oO0paboTKH HWHGPOpPMAIUH, HEOOXOAMMBIX s
HpI/IO6peTeHI/I$I OIIbITa HpaKTquCKOﬁ u HCCHeHOBaTeHBCKOﬁ JCATCIIBHOCTH, SaHI/IMaIOH_[eI\/'I Ba’)XHOE€ MECTO B IIO3HAaHUHN XUMMUH.

B mpakTuke npenogaBaHusi XUMHUU KaK Ha YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHus, TaK U Ha YPOBHE CPEIHEr0 o0IIero o0pa3oBaHus, pH
ONPEACIICHUN COJIEP/KATEIIbHON XapaKTEPUCTUKHU IEJIe HM3y4eHUs MpEeaMeTa HaMpPaBICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTH TPAJAUIIMOHHO
npu3HaéTcst GOpPMUPOBAHUE OCHOB XMMHUYECKOW HAyKH KaK OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUECKON AESITEThHOCTU YelOBEKa U



Kak OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. C METOAMYECKOW TOYKH 3PEHUS] TAKOW MOJXOJ K OMPENEICHHIO 1eJIe U3ydeHUsl MpeaMeTa
SIBJISIETCS BIIOJIHE OIIPaBJaHHBIM.

CoriacHo JaHHOHM TOYKE 3pECHHMS TJIAaBHBIMU IEISIMU U3YUYEHUS TTpeMeTa « XuMHusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIsirOTCS:

o (dbopMUpOBaHHE CUCTEMBbl XUMUYECKUX 3HAHUI Kak Ba)KHEWIIEH COCTaBISIOLICH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUpPA, B OCHOBE
KOTOPOM JIeXKAT KIIFOUEBHIC MOHATHUS, (yHIaMEHTAIBHBIC 3aKOHBI U TEOPUU XMMHUHU, OCBOCHUE SI3bIKA HAYKH, YCBOCHHE W MOHMMAHHUE CYIIHOCTU
JOCTYIHBIX 0000IIEHNH MUPOBO33PEHYECKOr0 XapaKTepa, 03HaKOMJICHHE C UCTOPHEH UX pa3BUTHS U CTAHOBIICHUS;

o (dbopMUpOBaHNE U Pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOAAaX MO3HAHMS BEIECTB U XMMHUYECKUX peaKklUid, HeOOXOAUMBIX IS
MPUOOPETEHUsT YMEHHUI OPUEHTUPOBATHCS B MHUPE BEIIECTB W XHMHYECKUX SBJICHHMA, WMEIONIMX MECTO B MPHUPOAE, B MPAKTUUCCKOU U
MOBCEIHEBHOM JKU3HH;

o pa3BUTHE YMEHUIl U CHOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HAOJMIOJCHHMEM H OOBSCHEHHEM XHWMHUYECKOTO JKCIEPUMEHTA,
COOJTIOICHUEM TTPaBIII OE30MMaCHOTO OOPAIEHHS C BEIIECTBAMH.

Hapsiny ¢ »sTuMm, comepkareibHas XapakTepUCTHKA LeJIed M 3aJad HW3y4eHHUs MpeIMeTra B MporpaMme MO0 XUMHUU YTOYHEHA H
CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHM IMPHUOPHUTETAMHU B CHUCTEME cpenHero odmiero odpazoBanus. CeroiHs B MperojaBaHUU XHUMUU B
OoJbIIIel CTETICHN OTHAETCS MPEIIOYTEHUE MTPAKTUICCKOW KOMIIOHEHTE COJIep KaHus 00ydeHHUs, OPHCHTUPOBAHHON HA TIOJITOTOBKY BBITYCKHHKA
o0mieo0pa3oBaTebHON OpraHU3aliy, BIACIONIEr0 He HA0OpOM 3HAHUM, a PYHKIIMOHATBHON T'PAaMOTHOCTBIO, TO €CTh COCOOAMU U YMEHUSIMU
AKTUBHOTO MOJYYCHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHON KU3HHU JIJISl PEIICHUS MPAKTHYECKUX 3a1a4.

B cBs13u ¢ 3TUM Npu U3ydeHUU IpeaMeTa « XUMUsD» TOMUHUPYIOIIee 3HaueHHEe MPUOOPETAOT TaKKe eI U 3a/1a4H, Kak:

ajanTanus OOYyYaromMXCS K YCIOBUSAM IUHAMHYHO PAa3BUBAIONIETOCS MHPA, (HOPMHUPOBAHME HHTEIUICKTYAIBHO DPAa3BUTOW JUYHOCTH,
TOTOBOM K CaM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSTEILHOMY MPUHATHUIO TPAMOTHBIX PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX CHTYaIHsX,
CBSI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHHEM;

dbopMupoBaHHe Y 00yUYarOMIMXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHUBEPCAIIBHOE 3HAYCHHUE IS PA3THUYHBIX
BUJIOB JICSITENILHOCTH: PEUICHHS Mpo0sieM, MOUCKa, aHanu3a U 00paboTku HHGOpMAIUU, HEOOXOJUMBIX JJIs PUOOPETEHHSI OMbITa ASSITENEHOCTH,
KOTOpasi 3aHMMAaeT BAXKHOE MECTO B MO3HAHUU XWMHH, a TAKXKE JJISl OIEHKH C TMO3MIMK HKOJOTHYECKON O€30MacHOCTH XapaKTepa BIUSHUS
BEILIECTB U XUMUYECKUX MTPOLIECCOB HAa OPTraHM3M YEJIOBEKA U MPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, HHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH OOYYaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIHHO
nproOpeTaTh HOBBIE 3HAHMS MO XMUMHH B COOTBETCTBHHM C >KM3HEHHBIMH MOTPEOHOCTSMH, HCIONb30BaTh COBPEMEHHBbIE WH(OPMAIMOHHBIC
TEXHOJIOTHH JIJIs TIOMCKA 1 aHaJu3a YYeOHOU U HAyYHO-TIOMYJIIPHON HH(POPMAIIMH XUMHYECKOTO COJIEPIKaHMUS;

dbopMupoBaHHEe M pa3BUTHE Yy OOYYAIONIUXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIUICHUS, HAOIIOAaTeTbHOCTH, COOPaHHOCTH,
AKKypaTHOCTH, KOTOPbIE 0OCOOCHHO HEOOXOUMBI, B YaCTHOCTH, MPHU TJIAHUPOBAHUH U MPOBEICHUN XUMUIECKOTO IKCIIEPUMEHTA;

BOCIIHTaHHE y OOy4YarOImMUXCs YOSKIEHHOCTH B TYMAaHHCTUYECKOW HAMpPABIEHHOCTH XMMHH, €€ BaXHOW POJU B PEIICHUU TI00ATHHBIX
mpo0JieM PAIMOHAIBHOTO MPUPOIOTIOIB30BAHMS, TTOMIOTHEHUS YHEPTETUIECKUX PECYPCOB M COXPAHECHHS MPHUPOIHOTO PABHOBECHS, OCO3HAHUS
HE00X0UMOCTH OEPEKHOTO OTHOIIEHHUSI K MPUPOJE M CBOEMY 3/I0POBBIO, & TAK)KE MPHOOPETEHUS OIMbITa UCTIOIH30BAHUS MOMYyUYEHHBIX 3HAHUN
JUTSI IPUHSITHS] TPAMOTHBIX PEIICHUH B CUTYalUsIX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.



B ydeObnoM mmaHe cpemHero oOmiero o0OpazoBaHus mpeaMeT «XuMHs» 0a30BOr0 ypOBHS BXOAUT B COCTaB MPEAMETHOM 00JacTh
«ECTGCTBGHHO-HayLIHBIe MpEeaAMCTEBD).

OO1iee YnCIio 9acoB, OTBEIEHHBIX JIJISl U3yUCHHsI XUMHUH, Ha 0a30BOM YPOBHE CpeHero o0iero oopa3oBanusi, cocTabisieT 68 dacos: B 10
kiacce — 34 gaca (1 gac B Henenmo), B 11 kiacce — 34 yaca (1 gac B Henesnto).

COJAEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[TpenMeT opraHuyYeCcKOil XUMUU: €€ BOSHUKHOBEHNE, Pa3BUTHE U 3HAYCHUE B IIOJIyYEHUU HOBBIX BEILIECTB U MaTepuanoB. Teopus cTpoeHus
opraHudeckux coeauHeHuid A. M. ByrtiepoBa, e€ ocHOBHbIe ToJOkeHHA. CTPyKTypHbIE (HOPMYJIBI OpPraHMYECKUX BEIIECTB. [ omoiorus,
n3oMepust. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCUHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBienne o KiIacCU(pUKAIMM OPTraHWMYECKHX BeIIeCTB. HOMEHKIaTypa OpraHMYecKMX COCIMHEHHMH (cucTeMaTthdeckas) |
TPUBUAJIbHBIC HA3BAaHUS Ba)KHEHUIINX ITPEICTABUTENIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METO/bl M3y4Y€HHUS BEIIECTB M MX IPEBpAllCHUN: O3HAKOMJIEHWE C o0Opa3laMu OpraHW4YeCKUX BEUIECTB U
MaTepuajlaMM Ha MX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ] OPraHMYECKUX BEIECTB, HAONIOJIEHHE M ONUCAaHHWE JIEMOHCTPAL[MOHHBIX OIIBITOB IO
IIPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHuU (IJIaBieHUE, OOyTIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH pall. MeTaH U 3TaH — NpOCTeHIlne NpeCTaBUTENN aJIKaHOB: (PU3HUECKUE U XUMUYECKHE
CBOMCTBA (peaKLMU 3aMeIEeHHs] U TOPEHUs ), HaXOKACHUE B IPUPOJIE, TOJTyUYSeHHE U IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOECHME, TOMOJIOTMYECKUH psil. DTUIEH U MPONWIEH — MPOCTEHIINE IMPeICTaBUTENN ajJKEHOB: (U3NYECKUE U
XMMUYECKHEe CBOWCTBA (PEaKIMK THAPUPOBAHUS, FAJIOTEHUPOBAHUS, THIPATAllUH, OKHCICHHS U TIOJIMMEPU3alliN ), HOTyUYeHUEe U TPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u metunOyragauen-1,3: ctpoeHune, BaKHEUITNEe XUMUUECKHE CBOMCTBA (peakius noaumMepusamun). [lomydenue
CUHTETHYECKOTO KayuyKa W PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTUYECKUH psil. ALIETUIEH — IPOCTENINI peACTaBUTENb AIKUHOB: COCTaB, CTPOEHUE,
¢du3nyeckre 1 XUMMUYECKHE CBOMCTBA (peakIMy TMIpUPOBaHUs, FraIOTeHUPOBAHUS, THAPATALlUH, TOPEHUS ), TOJTyYeHHUE U TPUMEHEHHE.

Apensl. beHson: cocraB, crpoeHue, pu3NUECKUe U XMMHYECKHE CBOWCTBA (peakIMM TajJOreHUpPOBAaHUS M HUTPOBAHUS), MOJIyUYEHHE U
npuMeHenue. Tonyon: cocmas, cmpoeHue, ¢pusuueckue u Xumuieckue ce0lUcmea (peaKyuu 2aio2eHUpoSaHus U HUMpOSAHUs), NOJYYeHue U
npumeHenue. TOKCUYHOCTb apeHOB. [ 'eHeTndeckas CBsI3b MEX/1y YIJIEBOAOPOIaMU, MPUHAAJIEKAIUMHI K Pa3IMUHBIM KJIaccaM.

[TpupoaHble MCTOYHHMKM YIIIeBOJOpoJoB. IlpupoaHblii ra3 u mnomyTHble HedTsHble Ta3sl. HedTh um e€ mpoucxoxiaenue. CrocoObl
nepepaboTku HedTU: MEperoHka, KpPeKUHr (TepMUYECKH, KaTanuTudeckuii), muponus. [IpoaykTel mepepaboTku HedTH, MX MPUMEHEHHUE B
MIPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yrosib U MpOIyKThI €ro NepepadoTKH.



OKcIepUMEHTAIbHbIE METO/bl M3Y4YEHHUs BEIIECTB M MX NPEBpAIICHUIN: O3HAKOMIIEHHE C OOpa3laMy IUIacTMace, KaydyyKOB U PE3HHBI,
koiekiuu «HedTe» u «YTonb», MOJIEIUpPOBaHUE MOJEKYJ YIICBOAOPOAOB M TaJIOr€HONPOU3BOIHBIX, NMPOBEICHUE HPAKTUYECKON pPabOTHI:
IIOJIy4YE€HHE ITUIICHA U U3YYCHHE €r0 CBOMCTB.

PacuérHnble 3anaum.

Bbruuciienuss 1mo ypaBHEHHIO XMMHUYECKOH peakuuu (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA MM IMPOAYKTa PEAKLMU I10
M3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJJHOTO U3 UCXOIHBIX BEHIECTB WM MPOIYKTOB PEAKIINH).

Kucaopoacoaep:xaiue opranndecKkue coeMHEHUs

[IpenenpHbIe OAHOATOMHBIE CIUPTHL. METaHON M ATAHON: CTpOEHHE, (PU3NYECKHEe M XMMHYECKHE CBOWCTBA (PEaKIMU C AKTUBHBIMU
MeTaJulaMH, raJlor€éHOBOJOPOAAMHU, TOPEHHE), IPUMEHEHHE. BoIoOpoIHbIE CBA3M MEXY MOJIEKYJIaMH CIIUPTOB. JleficTBUe MeTaHOIa U 3TaHoJIa Ha
OpraHM3M YeJIOBEKa.

MHoroaToMHble CIUPTHI. DTUICHIVIMKOJIb U TIIMLEPUH: CTPOCHUE, (pU3HUecKre U XMMUYECKHE CBOWCTBA (B3aUMOJICHCTBHE CO LIETOUYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaKllisi HA MHOrOaTOMHBIE ciupThl). JleiicTBue Ha opranusM uenoBeka. [I[pumMeHenne rMuepruHa U TUIICHTJIMKOJISL.

@deHouI: CTpOEHUE MOJIEKYIIbI, (hu3nyeckre u Xxumuueckue cBoiicrsa. TokcuunocTs heHomna. [Tpumenenue penona.

Anpaeruapl U kemowusl. PopManbIeru, aueTalblIeru]: CTpOeHHE, (PU3MUECKUEe W XMMHUYECKHE CBOMCTBA (PEaKIUM OKUCICHHUS U
BOCCTAaHOBJICHHSI, KAUECTBEHHBIE PEAKIMH), [I0OJIyYeHUE U IPUMEHEHUE.

ORHOOCHOBHBIE TIpeieTbHBIE KAPOOHOBBIE KUCIOTH. MypaBbrUHAs U YKCYCHAs! KHCIIOTBL: CTPOEHUE, (PU3UIECKNE U XUMHUECKUE CBOWCTBA
(cBoiicTBa, OOmMe [UId Kjacca KUCJIOT, peakuus 3Tepudukanuu), noiaydeHue U npumeHeHue. CTeapuHOBas W OJEMHOBAas KHMCJIOTBHI Kak
MIPEICTaBUTENN BBICIIMX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, UX MOIOILIEE AEHCTBUE.

CrnoxHble 3(upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['naponu3 cinoxHbIx 3¢upoB. Kupsl. ['unponus xupos. [IpuMeHneHue xKupos.
buonornueckas poJib JXHpPOB.

VYraeBoasl: cocTaB, KiaccH(UKalusg yrieBoAoB (MOHO-, TU- W ToJMcaxapuabl). [moko3a — mpocreimuii MoHOCaXxapul: 0COOEHHOCTH
CTPOEHHSI MOJIEKYJIbl, (U3NYEeCKUEe M XMMHUYECKUE CBOMCTBa (B3aumojeiicTBue c¢ rugpokcugoMm menu(ll), okucinenne amMmuauHbIM pacTBOPOM
okcuaa cepedpa(l), BoccraHoBieHHEe, OpOKEHUE TITIOKO3bI), HAX0XK/IEHUE B IPUPOJE, IPUMEHEeHHe, Ouosorndeckas poib. Porocunres. Opykrosza
KaK U30Mep TJIIOKO3bI.

Kpaxman u nemirono3a Kak IpupoaHble nosmMepsl. CTpoeHre Kpaxmaia U HeJUIro103bl. Pu3nyeckue 1 XMMHYECKUE CBOMCTBA Kpaxmala
(ruaponus, KauecTBEHHAs! PEaKIMsl C HOJIOM).

OKclepUMEeHTabHbIE METO/bl M3YYEHHUs BEIECTB M UX IpeBpallleHuil: NMpoBeleHHEe, HaOJIIOJICHHE U OINMCAaHHWE JAEMOHCTPALMOHHBIX
OTIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIMU OJIHOATOMHBIX CHUPTOB (OKHUCIeHUe 3TaHojda okcuaoMm meau(ll)), MHOroaToMHBIX COMPTOB
(B3aumogeiicTBue rauiepuHa ¢ rugpokcugoM meau(ll)), anpaerunoB (OKHCICHHE aMMUAYHBIM PacTBOpoM okcuia cepedpa(l) m ruppokcugom
meau(Il), B3aumopeiicTBre kpaxmaina ¢ HOAOM), IPOBEACHNE TPAKTHUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHON KHUCIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHMIO XMMHUYECKOW peakiuu (Macchl, 00bE€Ma, KOJIMYECTBA HMCXOJHOTO BEUIECTBA WJIM MPOJYKTa peakUuu IO
M3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOIHBIX BEUIECTB WM MPOIYKTOB PEAKIIUH).




A3oTconepikaliie OpraHn4eckie CoeIMHEHUS.

AMHUHOKHCIIOTHI Kak aMQOTEpHbIE OpraHuveckue coeanHeHus. DPU3MUecKne M XHUMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mIpuMepe
rivuuHa). buonorndeckoe 3nauenne aMuHOKUCIOT. [lenTuast.

Benku kak mpuUpOJHBIE BBICOKOMOJICKYJISIPHBIE COeOUHEHHUs. llepBuuHas, BTOpUYHAs M TPETUYHAs CTPYKTypa OenkoB. XHMHUYECKHE
CBOICTBA OEJIKOB: TUAPOIIN3, IEHATYpALIMsI, KAUECTBEHHbIC PEAKIIH Ha OCNKHU.

DKcrepuMEeHTaIbHbIE METOJbl M3yUEHHs BEIIECTB M HUX INPEBpallleHWH: HaONIOJEHHWE W ONHCAHUE JIEMOHCTPAI[MOHHBIX OIIBITOB:
JeHaTypanus OeJlKOB IPU HArPEBaHHUH, [IBETHBIE PEAKIIMH OCIKOB.

BbicokomoiieKkyIsipHbIe COeUHEHHUS

OcHOBHBIE MOHSATUS XUMHH BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMEp, IMOJIUMEP, CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpHU3aIUH,
cpenHsis MoJieKysipHas Mmacca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALs U MOJIMKOHCHCALINS.

DKCHepUMEHTAIbHBIE METOAbl M3YYEeHHS BEIIECTB M HMX MPEBpAIlCHHI: O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MesxnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMeTHBIX CBA3€H IpU M3yuyeHUM OpraHuueckod xumuu B 10 Kiacce OCYyIIECTBISIETCS Yepe3 MCIOIb30BaHHE Kak
OOIINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITUMN, SBJSIOUINXCS CUCTEMHBIMU JJIS1 OTJENIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC ITOHATHS: SIBJICHWE, HAy4YHBIH (aKT, THIOTE3a, 3aKOH, TEOPHs, aHalu3, CHHTE3, KJIACCH(HUKAIMS,
MEePUOJNYHOCTb, HA0JI0ICHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJACITUPOBAHHUE.

®du3nka: MaTepusi, SHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTETUUECKUN YPOBEHb, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE
BEIIECTBA, (pU3HUecKue BETMUNHBI U €IUHUILIBI UX U3MEPEHUS.

buonorus: winerka, opraHusMm, Owocdepa, oOMEH BEIIECTB B oOpraHu3Me, (HOTOCHMHTE3, OMOJOTHYECKHM AaKTHUBHBIE BeliecTBa (OENKH,
YTJIEBOABI, XKHUPBI, HPEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHbIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHosorys: NuIIeBbIe MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIUE CPEACTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE NTPENApPaTHI,
MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPI'TAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI XUMHHU

XuMu4Yeckuil areMeHT. AToM. Sapo aTroma, HM30TOMBL. DIEKTPOHHAs 00070YKa. DHEPreTHYecKue YPOBHH, IMOAYPOBHHU. ATOMHBIE
opbuTtanu, s-, p-, d- anmeMeHTsl. OCOOCHHOCTH pacCHpe/iesieHHs dJICKTPOHOB MO OpPOMTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHask KOHPUTYpAIHs aTOMOB.



[lepuonnueckuii 3akoH U Ilepuoanueckas cucrteMa xumudeckux 3yemeHToB J[. M. MenneneeBa. CBs3b NMEpHOIUYECKOTO 3aKOHA W
Ilepuoanueckoii cucreMbl XuMHUYeCKUX 31eMeHTOB [[. Y. MeHneneeBa ¢ cOBpeMEHHOI Teopuel CTpOEHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs
CBOMCTB XUMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BELIECTB 110 TPYIIaM U MeprojaM. 3HaueHHue NEPUOANYECKOT0 3aKOHa
B Pa3BUTHU HAYKH.

CrtpoeHue BemiecTBa. XUMHUYECKasi CBSI3b. Buabl XUMUUECKOW CBSI3U (KOBaJICHTHAsl HEMOJISIpHAs W TMOJSpHAs, UOHHAs, METAJJIMYecKasi).
MexaHu3mMbl 00pa30BaHMsI KOBAJICHTHOW XWMHUYECKOW CBs3M (OOMEHHBIH M JIOHOPHO-AaKLIENTOpHBIN). BomopomHas cBs3b. BajeHTHOCTS.
DneKTpooTpruLaTeabHOCTh. CTeneHb OKUCIeHU. FIOHBI: KATHOHBI U AHUOHBI.

BeniectBa MOJIEKyJISIpHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa BEIECTBA. THIIbI KPUCTAUIMYECKUX PEIIETOK.
3aBUCHMOCTb CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKU.

[TonsTHe 0 nucnepcHbIX cucTeMax. ICTHHHBIE U KOJUIOMAHBIE pacTBOPbl. MaccoBas 10JIsl BEECTBA B PACTBOPE.

Knaccudukanus HeopraHuyeckux coeAuHeHud. HoMeHkiIaTypa HEOpraHmdyecKuxX BellecTB. ['eHeTHueckas CBsA3b HEOPraHUYECKUX
BEILIECTB, IPUHAJICKAINX K PA3TUIHBIM KIJIACCAM.

Xumuyeckasi peakuus. Knaccudpukanus XUMUYECKUX PEAKIUi B HEOPraHUYECKOW M OPraHWYEecKOM XMUMHH. 3aKOH COXPAHEHUS MacCChl
BEILIECTB, 3aKOH COXPAHEHHUS U IPEBPALEHUS SHEPTUH IIPU XUMUYECKUX PEAKLIUSX.

CKopocThb peakiiuu, e€ 3aBUCUMOCTh OT pa3InyHbIX (akTopoB. OOpaTuMble peakinu. XUMUYECKOe paBHOBecue. DakTOphI, BIUAIOIINE HA
COCTOsIHME XUMHUecKoro pasHoBecus. [Ipuanun Jle larense.

OnektponauTtnueckas aucconuanus. CuiabHble U cladble 37eKTpoiauThl. Cpega BOAHBIX PACTBOPOB BEIECTB: KHUCHas, HEHTpanbHas,
LIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

DKCIepUMEHTaIbHbIE METOBl M3YUEHUsSI BEHIECTB M MX MpEeBpallleHU: neMoHcTparus Tabmun «llepuogndeckas cucteMa XHMHYECKUX
sanemenToB J[. . MenneneeBa», nydenne Mojeneil KpUCTAITMYECKUX PEeIIETOK, HAOIIOACHUE U OMUCAaHKUE IEMOHCTPAIIMOHHBIX U J1a00paTOPHBIX
OTBITOB (Pa3I0KEeHUE TIEPOKCHIA BOAOPO/Ia B MPUCYTCTBUU KaTaIU3aTOpa, OMPEIETICHUE CPE/Ibl pACTBOPOB BEUIECTB C MTOMOIIBI0 YHHBEPCAIILHOTO
WHINKATOpa, peaklnd HOHHOTO OOMEHa), MPOBEAeHHE MpPaKTHUUecKoil paboThl «BnusHHue pa3audHbIX (PAKTOPOB HA CKOPOCTH XUMHUYECKOU
peaKuum».

Pacuérnrble 3agadu.

Pacu€Tpl 10 ypaBHEHUSIM XHMHUYECKMX PEAKIUWA, B TOM YHCIEC TEPMOXMMHUYECKHE PACUEThI, PACUYEThI C HUCIOJIb30BAHUEM IOHSITHUSA
«MaccoBasi 107151 BEIIECTBay.

Heopranuveckasi xumust

Hewmerannsl. [lonoxxenue nemeramioB B [lepuonnyeckoii cucteme xumudeckux snemMeHToB J[. 1. MenaeneeBa u 0COOEHHOCTH CTPOCHHUS
aToMoB. PU3NYECKHE CBOMCTBA HEMETAIJIOB. AJIJIOTPOIHS HEMETAUIOB (Ha IpUMEpPE KUCI0opoaa, cepsl, hochopa u yrieponaa).

XYUMHYECKHE CBOWCTBA BAKHEHUIIINX HEMETAIIOB (TaJlOTeHOB, Cepbl, a30Ta, ¢ocdopa, yriaepoaa U KpeMHHs) U UX COSAMHEHUI (OKCHIIOB,
KHUCJIOPOJICOACPIKAITNX KUCIIOT, BOAOPOJIHBIX COCTUHEHUN ).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.



Mertamnbl. [lonoxkenne metammoB B Ilepmomnueckoi cucreme xumudeckux anmemeHToB [[. M. MenpeneeBa. OcoOOEHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI09eK aTOMOB MeTaiioB. Obmue uznueckue cBoiicTBa MeTaiuioB. CIIaBbl METAJUIOB. DIIEKTPOXUMUYECCKHH PSIT HAMTPSHKCHUN
METaJIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX METAIOB (HATpUM, KaIMM, KadblUWW, MarHvii, aJlOMUHUNA, IIUHK, XPOM, XKeEJIe30, MeIb) U HX
COETUHEHUH.

O6mme crocoObI moTyueHusI MeTaJUIoB. [I[puMeHeHne MeTalIoB B ObITY M TEXHUKE.

DKCIepUMEHTAIbHBIC METO/Jbl HM3YYCHHS BEIIECTB M WX IMPEBpAICHUN: H3y4YeHHE KOJUICKIMU «MeTallibl W CIUIaBbl», OOpa3IoB
HEMETAJUIOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/a4, HaOIIOJIEHUE U OMHUCAHKUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJICHCTBHE
THAPOKCH/IA aJTIOMHHHMS C PACTBOPAMH KUCJIOT M IEJI0UYei, KaueCTBEHHbBIC PEAKIIMU Ha KATHOHBI METAJLJIOB).

Pacuéranie 3amaun.

Pacuétel mMacchl BemiecTBa WiM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce WM 00BEMY OJHOTO M3 YYacTBYIOIIUX B
peaKkIny BEHIeCTB, pacy€Thl Macchl (00BEMA, KOJIUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEUIECTB UMEET IPUMECH.

XHMMHS U KNU3Hb

Ponp xumum B 0o0ecriedeHUU 3KOJIOTMYECKOM, SHEPTeTUUECKOW W MUIIEBOM 0€30MaCHOCTH, pa3BUTUU MeauluHbL. [loHATHE O HAy4YHBIX
METO/Iax MO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUM.

[TpencraBienust 00 OOIMMX HAYYHBIX IPUHIIMITAX MPOMBIIUICHHOTO IMOTYYCHHS BAKHEHIIINX BEIICCTB.

UYenoBeK B MUpE BEUIECTB M MaTEPUAIOB: Ba)XXKHEHIIHNE CTPOUTENbHBbIE MaTepuaibl, KOHCTPYKLIMOHHBbIE MaTepualbl, KPACKH, CTEKJIO,
KepaMHuKa, MaTepUaIbl IJIsl JJIEKTPOHUKH, HAHOMATEePUAJIbI, OpPraHUYECKHE U MUHEPATbHBIC yI0OpEHUS.

XuMHUs U 3J0pOBbE YeNOBEKa: MPaBHIIa HCIOIH30BaHMS JIEKAPCTBEHHBIX MPEMapaToB, MpaBuiia 0€30MacHOT0 UCIIOIb30BAHMS MIPEMapaToB
OBITOBOM XMMHM B IIOBCEIHEBHON JKHU3HH.

MexnpenMeTHbIE CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBA3€M NHpuU M3yyeHHMM oOuiell u HeopraHmyecko xumuu B 11 Kiacce ocyliecTBiseTcs vepes
UCIONIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaKk W TOHITHHA, SBISIONUXCS CUCTEMHBIMU IS OTHAEIBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTI'O IIMKJIA.

OO0mue ecTecTBeHHO-HAyYHbIE TIOHATHSA: HAay4YHBIM (PakT, TUMOTE3a, 3aKOH, TEOPHs, aHaJIN3, CHHTE3, KIacCU(pUKAIUS, TePUOAUIHOCTD,
Ha0II0IeHNE, IKCIIEPUMEHT, MOJIETTUPOBaHUE, U3MEPEHUE, SIBJICHHUE.

®dusuka: marepus, YHEpPrus, mMacca, aroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MUOH, MU30TOIl, PAJAUOAKTUBHOCTB, MOJIEKYJA, YHEPreTUUYECKUN
YPOBEHB, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3NUECKHe BEIMUMHBI U €IMHUIIBI UX U3MEPEHUS, CKOPOCTD.

buonorus: kinetka, opraHu3M, 3KocucTeMa, Ouocdepa, MaKpo- 1 MUKPOJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MIOPOJIBI, MOJIE3HBIE UCKOIIAEMbIE, TOTIITUBO, PECYPCHI.

TexHonorus:: XUMHUYECKAass MPOMBILIJIEHHOCTh, METAJUIYPIUsl, IPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPUAJIOB, CEIbCKOXO35HMCTBEHHOE
MIPOM3BOJICTBO, MUIIEBAs MTPOMBIIIUICHHOCTD, (hapMalieBTHIecKasi IPOMBIIIUICHHOCTb, TPOU3BOJICTBO KOCMETHYECKUX MPEMapaToB, MPOU3BOACTBO
KOHCTPYKLUHMOHHBIX MAaT€PUAIIOB, SJIEKTPOHHAS ITPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA BA3OBOM YPOBHE CPEJHEI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBimuBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOCHHS OOYYAIOIIMMHUCS NPOrpaMM CPEAHETo OOIIero o0pa3oBaHUS
(JIMYHOCTHBIM, METANpPEIMETHBIM M IPEIMETHBIM). HaydHO-MeTOIUYecKoil OCHOBOW il pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS
IpOrpaMM CPeAHEro o0Iero 00pa3oBaHus SBISETCS CUCTEMHO-ICSITEIbHOCTHBIH MOIXO/I.

B COOTBETCTBHM C CHCTEMHO-ACATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHs Tpeamera «XWMHsS» Ha
YpOBHE cpeHero o0miero 00pa3oBaHus BBIACICHBI CIEIyIOIINE COCTABIISIONINE:

OCO3HAHHE OOYYAKOIIUMUCS POCCHUCKON TpaXTAHCKOW HIESHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U
CaMOOIIPEICIICHUIO;

HAJIMYHE MOTUBAIMH K 00yUCHHIO;

I[e/ICHANPABIICHHOE Pa3BUTHE BHYTPCHHUX yOCKICHHI JTMYHOCTH HAa OCHOBE KIFOYEBBIX IIEHHOCTEH M MCTOPUYECCKHUX TPaIUIHi 0a30BOM
HAYKH XMMUHU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMUXCsS PYKOBOJACTBOBATHCA B CBOCH JCSATEIBHOCTH I[EHHOCTHO-CMBICJIOBBIMUA YCTaHOBKaMH,
MPUCYIIUMH [EJIOCTHON CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJIMYHME TIPABOCO3HAHUS SKOJIOTHIECKON KYJIbTYPhI U CIIOCOOHOCTH CTABUTh LIEIH U CTPOUTH KU3HCHHBIC TITAHBI.

JIMYHOCTHBIC PE3yJILTAThl OCBOCHUS MpeaMeTa «XHWMHsS» JIOCTUTAIOTCS B CIUHCTBE y4YeOHOW W BOCIHUTATEIBHOH EATEIBHOCTH B
COOTBETCTBHUHM C T'yMaHUCTHYCCKHMHM, COITHOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMHU I[EHHOCTSMHM W HJcalaMH POCCHHMCKOTO TIpa)JTaHCKOTO
o0IIIeCTBa, MPUHATHIMA B OOILIECTBE HOPMAMM W TPaBHJIAMH IOBEICHUS, CIOCOOCTBYIOIIUMH IPOILECCAM CaMOIIO3HAHHS, CAMOPA3BUTHUS W
HPABCTBEHHOT'O CTAHOBIICHHSI THUHOCTH OOYJAFOLITHXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMpeaMera «XUMUs» OTPaKarT CHOPMUPOBAHHOCTH OIBITA TO3HABATEIILHOW W IMPAKTHUECKOU
JESITEBHOCTH 00YUAIOIINXCS [0 PeaTH3alii MIPUHATHIX B 00IIIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

0CO3HAHMsI 00YYAIOIIMMHUCSI CBOUX KOHCTUTYIIMOHHBIX TpaB M 003aHHOCTEH, yBaKEHHS K 3aKOHY U TIPABOIIOPS/IKY;

NPEJICTAaBIICHUS O COMATBHBIX HOPMAX M MPABUJIAX MEXIMYHOCTHBIX OTHOIICHHUI B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JCSITEIBHOCTH MPH CO3JaHUM YUYEOHBIX MPOCKTOB, PEIICHUH YYeOHBIX M MO3HABATEIbHBIX 3a/1aY,
BBIIMOJIHEHUH XUMHUYECKUX KCIIEPUMEHTOB;

CHOCOOHOCTH TIOHHUMATh W MPHHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHTHI JPYTHX IMPH aHAINW3€ Pa3IMYHbIX BHIOB Y4eOHOMH
JeSTEIIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS

IICHHOCTHOT'O OTHOIIICHUS] K HICTOPUYECKOMY M HayYHOMY HACJICIAMIO OTCUSCTBEHHOM XHUMUHU;
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YBa)XEHUsSI K MPOLIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUYECKOTO NMPUMEHEHUS] XMMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHS HAYKH
€CTh Pe3yJbTaT IIUTEIbHBIX HAOIIOIEHHUH, KPOIIOTIMBBIX SKCIEPUMEHTATBHBIX TIOUCKOB, TOCTOSTHHOTO TPYAA YYEHBIX U MPAKTHKOB,

MHTEpeca U MO3HaBaTeIbHBIX MOTUBOB B MOJYYEHHH U MOCIEAYIOIIEM aHaIU3e UHPOPMAIMU O NEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOU
OTCUYCCTBEHHOM XMMMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OILICHHMBATh CUTYyallMH, CBSI3aHHbIE C XMMHYECKHUMH SIBICHUSIMH, U NPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYSACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IMOBEJACHHE M TOCTYNKH CBOMX TOBAPUIIEH C MO3MIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHE
ITOCJIEICTBUM 3TUX IIOCTYIIKOB;

4) dpopMupoBaHus KyJbTYpPbl 310POBbS:

NOHMMaHHs IEHHOCTEH 370poBOro M Oe3omacHoro oOpas3a KH3HH, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY
(bu3MYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOuroIeHust TpaBmil 0€30macHOro 00paIeHNs ¢ BEIECTBAMHU B OBITY, MOBCETHEBHOM JKU3HU U B TPYAOBOU ACATEIBHOCTH;

MOHMMAaHUS [EHHOCTU MPaBWJI WHIAUBUAYAIbHOTO M KOJUIEKTUBHOTO O€30MACHOTO MOBEACHUSA B CUTYAIUSIX, YIPOXKAIOMIUX 30POBBIO U
JKM3HU JIFOICH;

OCO3HAHUS MOCIEACTBUI U HEMPUATUS BPEAHBIX MPUBBIUEK (YIIOTPEOICHUS aNKOT0JIs, HAPKOTUKOB, KypeHus);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEJOBATEIbCKOM 1€ATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U APYTHX BUIAX
NeSITENIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PELICHUH MTPAKTUYECKHX 3a/1a4 COLMAIbHOIM HAalIPaBIEeHHOCTH (B paMKaX CBOET0 Kjacca, LIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3y4YeHHUIO Mpodeccuil pa3iuyHOro poja, B TOM YHCIIE€ HA OCHOBE IPUMEHEHHS IMpPEeIMETHBIX 3HAaHUHU IO
XUMHH,

YBa)XEHUS K TPYy, JIOJSM Tpyia U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpY HMHJIMBUAYaJbHOW TpaeKTopuu oOpa3oBaHus, Oyaymied mpodeccuu M peaau3alud cOOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTMYECKHU 1EIeCO00Pa3HOro OTHOLIEHHS! K MMPUPOJIE, KaK UICTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJI€;

NOHUMAaHMs TJ00ANIBHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM, BIUSHHMS HKOHOMHUYECKHMX NPOIIECCOB HA COCTOSIHME HPUPOAHON u
COLIMAJIBHOM CPEJIbL;

0CO3HaHMsI HEOOXOAUMOCTH HCIIOJIb30BAHMS JOCTHKEHUH XUMUH JJIS1 pEIIeHUs] BOIIPOCOB PALMOHAIBHOTO MPHPOJIOTIOIB30BAHMS;

AKTUBHOTO HEMpUSTHUS JNEUCTBUN, MPHUHOCSIIMX BpeA OKpYy)Kalolled MPUPOAHON cpele, YMEHHs HPOTHO3MPOBATH HEOIAronpusTHbIE
9KOJIOTMUECKUE TIOCIEACTBUS IPEANIPUHUMAEMBIX JIENCTBUH U NIPEAOTBPALLATH UX;
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HaJU4Ms Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, SKOJOTHYECKONW KYJIbTYPBI, ONBITA AEATEIBHOCTH SKOJOTMYECKOM HAIpaBICHHOCTH,
YMEHHUSI PYKOBOJCTBOBAaThCS MMM B IIO3HABATEIBbHOH, KOMMYHUKAaTHBHOM M COIMAJbHOM IPAKTHKE, CIIOCOOHOCTH M YMEHHS AaKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOLIECTBEHHON NIPAKTUKHY;

NOHMMaHMs CHeUM(UKA XUMHHM KaK HAayKd, OCO3HaHMA €€ poyii B (POPMHPOBAHMU PAIMOHAIBHOIO HAYYHOTO MBIIUICHUS, CO3MaHUU
LEJIOCTHOTO MpEACTaBICHUS 00 OKpY’KaIoIEeM MHpE KakK O €JUHCTBE MPUPOIbl U YEIOBEKa, B MO3HAHUHM MPUPOAHBIX 3aKOHOMEPHOCTEH u
peleHn: mpodIeM COXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOKIAEHHOCTH B 0COO0M 3HAYMMOCTU XUMHH JIJIsl COBPEMEHHON [UBUIIM3AIUU: B €€ TyMaHHUCTUYECKOI HApaBICHHOCTH M BaXKHOM POJIH B
CO3JIaHMHM HOBOHM 0a3bl MaTEpUAIBHOM KYJBTYpHl, PEIICHHH TJI00ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOH,
HHEPreTHYECKOH, MUIIEBOM U SKOJIOTHYECKON 0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIIEUEHUH YCIOBUN YCIEIIHOTO TPYia M SKOJIOTHUECKU
KOM(OPTHOH KU3HU KKIOTO YIeHa O0IIeCTBa,

€CTECTBEHHO-HAYYHOW IPaMOTHOCTHU: MOHUMAHHS CYIIHOCTH METOJOB MO3HAHMSI, UCIOIb3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCTIOJIB30BATh TOJyYaeMble 3HAHMS Ui aHAIM3a U OOBSACHEHHs SBJICHUN OKPYIKAIOIIEr0o MHpa W MPOHMCXOJAIIMX B HEM M3MEHEHHH, YMEHHS
nenath 000CHOBAaHHBIE 3aKIIOYEHUS HA OCHOBE HAYYHBIX (PAKTOB U UMEIOIIUXCS JAaHHBIX C LEIbI0 MOTYYEHHS T0CTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO UCII0JIb30BATh XMMUYECKUE 3HAHUS JJIs PELIEHUS IPOOJIEM B pealbHbIX )KU3HEHHBIX CUTYaLUsX;

MHTEpeca K O3HAHUIO U UCCIIEOBATEIbCKOM €SI TENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHUIO M CAaMOOOPa30BaHUIO, K aKTHBHOMY TOJYYEHHIO HOBBIX 3HAHUI MO XUMUH B
COOTBETCTBHUH C )KU3HEHHBIMHU MOTPEOHOCTIIMU;

MHTEpeca K 0COOEHHOCTSIM TPy/1a B Pa3IMUHBIX cepax MpoPecCUOHANbHON AeITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaThl OCBOCHHS yU€OHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CPEIHEro o01Iero oopa3oBaHus BKIIOYAOT:

3HAYMMBbIC JUIsI (POPMUPOBAHUS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXAUCIUIUTMHAPHBIE (MEXIPEIMETHBIE) OOIIeHAYYHbIE TOHATHS,
OTpakarolllie LEJOCTHOCTh HAyYHOM KapTHHBI MUpPa M cHelM(UKYy METOJOB MO3HAHUS, HCIHOJb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, JHEPIHs, SBJIEHUE, IPOIECC, CHUCTeMa, HayyHbId (haKkT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIEOBAHUE,
Ha0JI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U IpYTHE);

yHUBEpcaJbHble Yy4eOHble JeHCTBUS (TO3HaBaTelbHble, KOMMYHUKAaTHUBHBIE, pEryJSITUBHbIE), oOecrneuuBaronme (HopMHUpPOBaHHE
(YHKIIMOHATBHON TPAMOTHOCTH U COLIMATIbHON KOMIIETEHLIUU 00YYarOLIXCS;

CIOCOOHOCTh 00YHYAOIIMXCSl UCTIOIb30BaTh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHHBEpCAIbHbIE yueOHbIE
JEMCTBYS B I03HABATEILHON U COLIMATIBbHON IIPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAJIbHBIMU Y4YEOHBIMU I[03HABATEJIbHBIMH, KOMMYHHMKAaTHUBHBIMU H
PETYJISATUBHBIMU JIEHCTBUSMHU.
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OBJiaieHHe YHUBEPCAIbLHBIMH Y4eOHBIMH NI03HABATEIbHBIMH /1CHCTBUAMM:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBHS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyalIn3UpOBaTh MPoOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEACNATh LEIN JAEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM HX JOCTUKEHMS, COOTHOCUTb pE3yJbTaTbl MAESITEIbHOCTU C
IIOCTaBJIEHHBIMU LIETISIMU;

MCII0JIb30BaTh IIPU OCBOCHUHU 3HAHUMN IPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIACIATh XapaKTEPHbIE IPU3HAKY MOHATUN U YCTaHABIINBATh UX
B3aMMOCBSI3b, UCIIOJIB30BATH COOTBETCTBYIOLIUE OHITUSA AJIs1 OOBSACHEHHSI OTJCIIBHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUHN BELIECTB U XUMUUECKUX PEAKIIN;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTMUECKUE pacCyXJIeHus (MHAYKTHUBHBIC, NEAYKTHBHbIC, IO aHAJOrHH), BBIABIATH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B
paccMaTpUBaeMbIX ABICHUSIX, (OPMYJIMPOBATh BHIBO/IbI U 3aKIIOUCHMUS;

IPUMEHSTh B IIPOLECCE IO3HAHMS, MCIONb3yEMble B XUMHUU CUMBOJIMYECKUE (3HAKOBBIE) MOJENHU, NPEOOpa3OBbIBATH MOJIEIbHBIE
IIPEJCTAaBICHUS — XUMUYECKUHN 3HAK (CHMMBOJI) 3JI€MEHTa, XUMHUUYecKas (opMmyiia, ypaBHEHHE XMMHUYECKOH peakuuyu — NpU peleHUH Yy4eOHBIX
[IO3HABATENIbHBIX M IPAKTHMUECKUX 3aJa4, MPUMEHSATh Ha3BaHHbIE MOJEJIbHBIE IPEACTABICHUS Ul BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKLIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBHS:

BJIaJIeTh OCHOBAaMH METO/JIOB HAyYHOI'O [IO3HAHUS BELIECTB U XUMUUECKUX PEAKIIN;

dopMyIHpOBaTh LENM M 3a7aydl HWCCIEJIOBAHMS, HCIIOJIB30BaTh IOCTABICHHBIE W CAMOCTOATEIBHO C(HOPMYIHMPOBAHHBIE BOIPOCH B
Ka4yecTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI 111 (JOPMHUPOBAHUS TUIIOTE3bI 10 MTPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIQ/IETh HABBIKAMHU CAMOCTOSTEIBHOTO IIJIAHUPOBAHUS M TPOBEACHUS YUYEHHYECKHX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS
HaOII0AaTh 3a XOJOM IpoLiecca, CaMOCTOSATENBHO MPOTHO3UPOBATh €ro pe3yibTar, (OpPMYIHPOBaTh OOOOIIEHHS M BBIBOJBI OTHOCHUTEJIBHO
JIOCTOBEPHOCTH PEe3yJIbTaTOB HCCIIEA0BaHNUs, COCTABIATH OOOCHOBAHHBIM OTUET O MPOJIEIaHHOM padoTe;

nproOpeTaTh OMBIT YYEHHYECKOM HCCIEeNOBaTEeIbCKOW M MPOSKTHOM JEeSATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEILHOMY ITOMCKY METOJIOB PELIeHMsI IPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHHUS.

3) padora ¢ nngopmanmei:

OpUEHTUPOBATHCS B PA3IMUHBIX MCTOYHUKAX MHQOpMAIMK (Hay4dHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJAEpIKaHMs, CIIPaBOUHBIE
nocodusi, pecypcel MHTepHeTra), aHanM3MpoOBaTh HH(POPMAIMIO pPa3IMYHBIX BHUJIOB W (OpPM IpeacTaBIEHUS, KPUTUYECKH OLIEHUBATh €&
JIOCTOBEPHOCTh M HEMTPOTUBOPEUUBOCTH;

(dopMyIMpOBaTh 3ampoChl M NMPUMEHATh PA3TUYHBIE METOABI NMPHU MOUCKE M 0oTOOpe MH(OpMAIUU, HEOOXOAMMOH Ui BBINOJIHEHUS
y4eOHBIX 3aj1a4 ONPeeIEHHOTO THIIA;

nproOpeTaTh ONBIT UCIIOIB30BaHMS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI M Pa3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAaJbHYIO (OpMY MpeacTaBieHUss MHPopMauu (CXembl, TpapuKy, AUArpaMMbl, TaOJIHIIbI, PUCYHKH U

JpyTHE);
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UCIIOJIb30BaTh HAYYHBIN S3bIK B KQUECTBE CPEJICTBA MPH paboTe ¢ XUMHUYECKO HH(MDOpMAIIUEH: MTPUMEHSITh MEKIIPEAMETHbIC (PHU3HUecKue
Y MaTeMaTHYCCKKE) 3HAKU ¥ CUMBOJIBI, (POPMYIIbI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BATh U MPEOOPA30BHIBATH 3HAKOBO-CHMBOJIHUECKHIE CPEICTBA HATJISIHOCTH.

OsJiajieHNe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHM 1€/ CTBUSIMU

3a/1aBaTh BOIPOCHI [0 CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ JHMaiora W/WIM JUCKYCCHH, BBICKa3bIBaTh HICH, (HOPMYJIHUPOBATH CBOU
MIPEUIOKEHUS OTHOCUTEIBHO BBIMTOJHCHHUS TPEAJIOKESHHOMN 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMECH pe3y/IbTaTOB IO3HABATEILHOW JESATEILHOCTH, MOJYYEHHBIX CaMOCTOSTEIbHO WJIM COBMECTHO CO
CBEPCTHHKAMH TIPU BBIMOJHECHHH XUMHYECKOTO SKCIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCICAOBAHHIO CBONCTB H3y4aeMbIX BEIICCTB,
peanu3aiuu y4eOHOro MpoeKTa U POPMYIHPOBATh BHIBOJIBI IO Pe3y/IbTaTaM MPOBEAEHHBIX UCCIACIOBAHHI MMyTEM COTJIACOBAHMUS MO3MIIUI B X0J1€
00CYyXJIeHHUS 1 OOMEHA MHEHUSIMHU.

OBJiaieHNe YHUBEPCAJIBLHBIMH PeryJissTUBHBIMH TeHCTBHSIMU:

CaMOCTOSTENILHO IJIAHUPOBATH U OCYILECTBIISITh CBOIO MMO3HABATEIbHYIO JCATSILHOCTD, ONPENeliss e€ el U 3a1aud, KOHTPOJIUPOBATh U
0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh MPEIaracMblii aJrOpuT™M ICUCTBHU IPU BBIMOJHEHUH YYEOHBIX U HCCIIEAOBATEIbCKUX 3ajad,
BbIOMpATh HanboJsee F3PGEKTUBHBIN CITOCOO UX PEHICHHS C YIETOM MOJYyUYCHHSI HOBBIX 3HAHUH O BEIIECTBAX M XMMUYCCKHUX PEAKIUIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOaHAJIM3a U CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbDI
10 KUIACC

ITpenmMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTPaXxaroT:

c(OpPMUPOBAHHOCTh MPEACTAaBICHUM O XMMHMUYECKON COCTaBISIONIEH €CTeCTBEHHO-HAy4YHON KapTUHBI MHpa, POJM XUMHUHU B IO3HAHUU
SBJICHUA TPUPOAbI, B (POPMUPOBAHUHM MBIIUIEHUS U KYJIBTYpbl JMYHOCTH, €€ (YHKIIMOHAJIBHOM T'PaMOTHOCTH, HEOOXOAMMOW MAJIs pelieHHs
MPAKTUYECKUX 3aJ1ad U IKOJIOTHYECKH 0OOCHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBbIO M PUPOIHOM CpPEIE;

BJIaJICHHE CHCTEMON XMMHUYECKUX 3HAaHUH, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIONINE MOHATUS (XMMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs
000J104Ka aTOMa, MOJIEKYJIa, BaJIEHTHOCTh, AJIEKTPOOTPHULIATEIIbHOCTh, XUMUYECKAs CBsA3b, CTPYKTYpHas (popMyna (pa3BEpHyTas U COKpalIEHHAs),
MOJIb, MOJISIpHAsl Macca, MOJISIpHBIA 00BEM, YIIIepoIHbIN CKeJleT, (yHKIMOHATIbHAS TPy, paJuKai, U30Mepus, H30Mepbl, TOMOJIOTHYECKHH ps I,
TOMOJIOTH, YIJIEBOAOPOIBI, KHCIOPOA M a30TCOACpXKAIIME COEAWHEHHsS, MOHOMEpP, IOJUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJIIPHBIC
COEMHEHMS); TEOpPUU M 3aKOHbI (TE€OpUs CTPOECHMsI oOpraHudeckux BemecTB A. M. bytnepoBa, 3aKOH COXpaHEHHUS MacChl BEILECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUI SA3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE ITOHUMAHHUS NPUYUHHOCTH M CHUCTEMHOCTH
XMUMUYECKHX SIBICHUH, (PaKTOIOrHUYecKre CBeIEHUS O CBOWCTBAX, COCTAaBE, MOJYYECHUH U O€30ITaCHOM HMCIOJIb30BaHUH BaXKHEUIIIMX OPraHMUECKUX
BELIECTB B ObITY U MPAKTUYECKOM JIeATEIHHOCTH YEI0BEKa,
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c(hOpMUPOBAHHOCTh yYMEHUW BBIABIATH XapaKTepHbIE TMPU3HAKA TIOHSATHH, YCTAaHABIMBAaTh WX B3aWMOCBS3b, HCIOJb30BaTh
COOTBETCTBYIOIIME MOHITHS MPU ONTUCAHUU COCTaBa, CTPOCHUS U MIPEBPAILICHUIN OPTraHUYECKUX COSAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCITOJIH30BAaTh XMMHUYECKYI) CUMBOJIHUKY JJII COCTABJICHHUS MOJICKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHon) (GOopMyJI OPraHMYECKHX BEIIECTB M YPABHCHH XUMHUYECKHX PEAKIUI, H3TOTABIMBATH MOJCIIA MOJICKYJ OPraHUYECKUX BEIIECTB
JUTSI WULTIOCTPAIIK X XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOSHUS,

c()OPMHUPOBAHHOCTh YMEHHI yCTaHABIWBATh MPUHAIICKHOCTh HM3YUYCHHBIX OPTaHMYECKHUX BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K
onpeneaéHHOMY KJIacCy/TpyIie COeAMHEHUH (YTJIEBOIOPOIbI, KUCIOPO U a30TCOAEPIKAIINE COSTUHECHUS, BHICOKOMOJICKYJIIPHBIE COCTUHEHUS ),
naBaTh UM Ha3BaHus no cucremarndeckoi Homenkinarype (IUPAC), a Ttakke NpuUBOAUTH TPUBUAILHBIE Ha3BaHUS OTIEIBHBIX OPraHUYECKHUX
BEILIECTB (ITUJICH, MPOMMWICH, alleTHICH, STUJICHTJIMKOJIb, TIUIEPHH, (eHos, (opMalbIeru, areTalbIeri, MypaBbHHAsl KUCIIOTa, YKCYCHas
KHCJIOTa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAS KUCIIOTA, TJII0K03a, (PPYyKTO3a, KpaxMal, 1eJUTI0103a, TIUIUH);

c(hOpMUPOBAHHOCTh YMEHUS ONPEACIIATh BUIAbl XUMUYECKOM CBSI3U B OPraHUYECKUX COCAMHEHUAX (OJMHAPHBIC U KPATHEIE);

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSTH IMOJOKEHUS TEOPUM CTPOCHHUS OpraHuydeckux BemiecTB A. M. byrtnepoBa mnsi oObsicHeHUs
3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U CTPOCHHMS; 3aKOH COXPAHCHHSI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTE€pPU30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE M XMUMHUYECKHE CBOMCTBAa TUIMYHBIX IPEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, MPOIWJIEH, alleTuiieH, OyraaueH-1,3, metunOyranueH-1,3, 6eH301, METaHOII,
ATaHOJI, STUJICHIJIMKOIb, TIUICPUH, (EHOJI, alleTaabJACTHI, MypPaBbHHAS M YKCYCHAsl KHUCJIOTHI, TJIFOK03a, KpaxMall, [EJUII0I03a, aMHHOYKCYCHAs
KHCIIOTa), WJUTIOCTPUPOBATh T€HETHYECKYIO CBS3b MEXKAY HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XHUMHUYECKHX PEaKUUN C HCHOJIb30BaHHUEM
CTPYKTYPHBIX (hopMyI;

c(OpPMUPOBAHHOCTh YMEHHs XapaKTepU30BaTh WCTOYHUKU YIJIEBOAOPOJHOTO CHIPhS (HEe(Th, MPUPOAHBIN ra3, yrojib), CIOCOOBI HX
nepepaboTKH U MPAKTHUECKOE TPUMEHEHUE MTPOIYKTOB MepepadboTKH;

c(OpPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHUS MO0 XMMHYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIEeCTBA
WJTU TIPOJIYKTa PEAKIIMHU TI0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WU MIPOIYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHUH BIIAJETh CHCTEMOH 3HAHWII 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHHS, WCIOJB3YEMBIX B XUMHUU TPH
M3YUYEHUHN BEIIECTB U XMMHUYECKUX SBJICHHUH (HAaOII0JeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE), UCTIOJIb30BATh CUCTEMHBIE XUMUYECKUE
3HaHUS AJI IPUHATUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBI3AHHBIX C BEIIECTBAMU U UX MPUMEHEHHUEM;

c(OpMHUPOBAHHOCTh YMEHMH COOJIIO/IaTh IpaBWiIa IOJb30BAHUS XMMHMUYECKOM MOCyAOW M J1abopaTOpHBIM OOOPYJOBAHMEM, a TaKKe
npaBuia oOpalleHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH IO BBITTOJIIHEHHUIO 1a00paTOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh yYMEHUW TUIAHHPOBATH W BBIMOJTHATH XUMHYECKUH OSKCIEPUMEHT (MPEBpAIICHUS OPTaHWYECKUX BEIIECTB MPHU
HarpeBaHWM, TMOJTY4YCHHE ATHIIEHA M H3Y4YCHHE €ro CBOWCTB, KaueCTBEHHBIC DPEAKIIMH OpPraHMYECKHUX BEIECTB, JCHATypalus OEIKOB Npu
HarpeBaHWH, IBETHBIC PEAKIIMU OEJTKOB) B COOTBETCTBUU C MPaBUJIAMHU TEXHUKH 0€30MAaCHOCTH MPHU OOpaIEeHNHU C BEIECTBAMH U JIA0OPATOPHBIM
00Opy/OBaHNEM, TPEACTABIATh PE3yIbTaThl XWMUYECKOTO JKCIepuMeHTa B (opMe 3amucH YpaBHEHHH COOTBETCTBYIOLIMX pEaKIuid u
(hopMyIHUpOBaTh BHIBOJIBI HA OCHOBE dTHUX PE3YyJIbTATOB;
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c(OpPMUPOBAHHOCTh YMEHUIN KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYI0O MH(GOpMALMIO, TOJYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpencTBa
MaccoBoi nHpopmanuu, IHTEpHET U ApyTuX);

c(hOpMUPOBAHHOCTh YMEHUN COOJI0OIATh MPaBUiIa SKOJIOTUYECKH EIeCO00Pa3HOro MOBEACHUS B OBITY U TPYA0BOIl 1€ATEILHOCTH B LIEJSIX
COXPAHEHHUSI CBOEIrO 370POBbSl U OKPY’KAIOLIEH MPUPOAHON Cpelibl, 0OCO3HABAaTh ONACHOCTh BO3/EHUCTBUS HA >KMBBIE OPraHU3MBbI ONPEIEIIEHHBIX
OpraHMYEeCKUX BelIeCTB, MOHMMas cMbica nokasarens [1/IK, moscHATe Ha mpuMepax crocoObl YMEHbILIEHUS M MPEJOTBPALICHUS UX BPEIHOTO
BO3JECHCTBUS HA OPTAHU3M YEIIOBEKA;

JUIsi 00y4arouMxcs ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS: YMEHHE NPUMEHATh 3HAHHS 00 OCHOBHBIX JOCTYIHBIX METOJaX
[IO3HAHUS BEIIECTB U XUMUYECKUX SIBJIICHUI;

JUISL CJICTIBIX M CJIA0OBHUAAIIMX O0y4YaOIIUXCsl: YMEHHUE HCIIONIb30BaTh pelbe(HO-TOYeUHYI0 cucTteMy oOo3Hauenuii JI. bpaiins mia 3anucu
XUMHYECKHX (POPMYIL.

11 KJIIACC

[TpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaKaroT:

c(OPMHPOBAHHOCTh IMPEICTABICHUNA: O XMMHYECKOH COCTaBIAIOIIEH €CTECTBEHHO-HAyYHOH KapTUHBI MUpPA, POJIM XMUMHUU B MO3HAHWUU
SBJIGHUN NPUPOJbl, B (POPMUPOBAHUHU MBIIUIEHUS U KyJIbTYPbl JIMYHOCTH, €€ (PYHKIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOAMMOMN IJsi peIIeHUS
IPAKTUYECKHX 33/1a4 U IKOJOTMUECKH 0OOCHOBAHHOI'O OTHOLLIEHHS K CBOEMY 3/10pPOBBIO M IIPUPOTHOM Cpejie;

BJIQ/ICHUE CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIIOJIAratolue MOHATUS (XMMUYECKUH JIEMEHT, aTOM, U30ToIl, S-, P-,
d- amexTpoHHBIE OpPOMTANX aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSIPHBIH O00BEM, BAJICHTHOCTB, AJIEKTPOOTPHUIIATEIBHOCTD, CTEIIEHb OKHCIICHHS,
XUMHYECKas CBsI3b (KOBaJEHTHAas, MOHHAs, METa/NIMYecKasi, BOJOPOJAHAsA), KPUCTAJUIMUECKas peméTKa, TUIbI XUMUYECKUX peaklui, pacTBop,
AJIEKTPOJIATHI, HEAIEKTPOJIUTBI, DIEKTPOJIUTHYECKAs] TUCCOLMALINS, OKUCINTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKON PEAKLIMU, XUMUYECKOE
PaBHOBECHE); TEOPHH U 3aKOHBI (TCOPHS AIEKTPOJIUTUUECKON TUCCOIMAINH, Iepuoaudeckuii 3akoH J[. . MenneneeBa, 3aK0H COXpaHEHHST MaCChl
BEIIECTB, 3aKOH COXpPaHEHHs M MpEBpAIlEHUs] SHEPrMM NpU XUMHUECKUX pPEaAKLHUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIINe B OCHOBE TOHUMAaHUS IPUUMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBICHUH, (PaKTOJIOIMYECKUE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJYYEHUU U 0€30MaCHOM HCIOJIb30BAHUHN BaKHEHIINX HEOPraHMUYECKUX BEIIECTB B OBITY M MPAKTUYECKON AEATEIbHOCTH
YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHUH BBIABIATH XapaKTepHble MpPHU3HAKM TOHATHH, YCTAHaBIMBaTh UX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME OHATHS MTPU ONMCAHUH HEOPTaHUUECKUX BEIIECTB U UX MPEBPaICHHI;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJIB30BaTh XUMHYECKYI0 CHMBOJMKY JJIsl COCTaBJIE€HUS (HOpPMYJ] BELIECTB M YPaBHEHUH XUMHMUYECKHX
peakuuii, cucrematuueckyro HoMmeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIENbHBIX HEOPraHMYECKUX BelIeCTB (yrapHbli Tras,
YTJIIEKUCIIBIN Ta3, aMMHUaK, TaléHasl U3BeCThb, HETall€Has U3BECTb, IUTHEBAS COJA, IUPUT U JPYTHE);

c(OpMHUPOBAHHOCTh YMEHUN OMNpPENEeNsITh BAJIEHTHOCTb M CTENEHb OKUCICHHMS] XUMUYECKUX DJIEMEHTOB B COECIUHEHHUSIX Pa3IUYHOIO
COCTaBa, BHJI XUMHUYECKOW CBSI3M (KOBaJICHTHAs, MOHHAs, METaJUIM4ecKas, BOJOPOJHAs) B COEIMHEHMAX, THI KPUCTAIUIMUECKOW PEIIETKU
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KOHKPETHOTO BeIIeCTBa (aroMHas, MOJCKYJsSpHas, HOHHAs, METaJUIMYecKas), XapakTep CpeAbl B BOJHBIX pacTBOpPax HEOPraHHMUECKHX
COCIUHCHMUI,

c(OPMUPOBAHHOCTh YMEHHMH YCTAQHAaBIMBATH IPHUHAUIEKHOCTh HEOPraHWYECKUX BEHIECTB II0 HMX COCTaBy K ONpPEAEIEHHOMY
KJ1acCy/TpyIie coeMHEHH (TIPOCThIE BEIIECTBA — METAJIBI M HEMETAJUIbI, OKCH/IbI, OCHOBaHHMS, KUCIIOTHI, aM(OTEPHbIE THIPOKCUIBI, COJIN);

c(OPMUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICH Iepuoaudeckoro 3akoHa J[. M. MenzgeneeBa u JI€MOHCTPHPOBATH €O
CHCTEMAaTHU3HPYIOIYI0, O0OBSICHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKITUH;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh 3JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHX 3JeMeHTOB 1—4 mepuonos [lepumoanueckoii
cucTeMbl XxUMU4eckux dnmementoB [I. M. MenzeneeBa, HCHOIb3ysl MOHATHSA «S-, P-, d-3JEKTPOHHBIC OPOUTAIM», «IHEPIETUYECKUE YPOBHI,
OOBSCHSITH 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB M MX COSJAMHEHUH 1O NeproaaM u rpynnam [lepnoamueckoit cucTeMsl
xuMuueckux ayemeHToB 1. Y. Meneneena;

Cc(OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMHCHIBaTh) OOIIME XMMHYECKHE CBOWMCTBA HEOPTaHMYECKHX BEIIECTB Pa3IUYHBIX
KJIaCCOB, MOATBEPKAATH CYIIECTBOBAHUE TEHETHUECKON CBSI3U MEKAY HEOPTaHMUECKUMH BEIIECTBAMH C TOMOIIBIO YPAaBHEHHI COOTBETCTBYOIIUX
XMMHUYECKUX PEaKIIni;

c(OPMHPOBAHHOCTh YMEHHS KJIacCH(UIMPOBATh XUMHYECKHE PEAKIMU IO PA3IWYHBIM MpPHU3HAKaM (YHCIY M COCTaBy pPearupyrouiux
BEILIECTB, TEIUIOBOMY 3((eKTy peakiyu, H3MEHEHUIO CTENICHEH OKUCIICHHUS SJIEMEHTOB, OOPaTUMOCTH PEAKLUH, YYaCTHIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIIATh YPABHEHUS PEAKIMIA PA3IMUHBIX THIIOB, ITOJIHBIC M COKpAIIEHHBIC YPAaBHEHHS PEAKIUNA HOHHOTO
oOMeHa, yYUTBIBAsl YCIIOBHS, IIPH KOTOPBIX 3TH PEAKIIMH UIYT J0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJIUTH PEAKIUH, IMOATBEP)KAAIONINE KAUYEeCTBEHHBIM COCTAB PA3IMYHBIX HEOPTraHMYECKHX BEIIECTB,
pacro3HaBaTh ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHWYECKUX BEILECTB;

c(OPMHPOBAHHOCTh yYMEHUH PpAacCKphIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMA IMOCPEICTBOM COCTABJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIM;

c(OPMHUPOBAHHOCTh YMEHHUI OOBSCHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOH PEakIMH OT PAa3IUYHBIX (PaKTOPOB; XapaKTep CMEIICHUS
XMMHUYECKOI0 paBHOBECHUS B 3aBUCMOCTH OT BHeIIHero Bo3jeiictsus (npunuun Jle Hlarense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMHUECKHE IIPOIIECCHI, JIEKAIIUE B OCHOBE IPOMBIIIJICHHOTO TIOJYYEeHUS CEpHOU
KHUCJIOTHI, aMMHAKa, a Takke CPOPMHUPOBAHHOCTh MPEACTABICHUN 00 OOIIMX HAyYHBIX MPUHIMIIAX U HKOJIOTHYECKUX MpoliieMax XMMUYECKOTrO
MIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUMCIIEHUS C UCIOJIb30BAHUEM IOHATHS «MaccoBas JOJI BEILIECTBA B PacTBOPE», 00BEMHBIX
OTHOIIICHHUH Ta30B NP XUMHUYECKHAX PEAKIIHMIX, MaCChl BEIIECTBA MM 00bEMA ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MM O00BEMY
OJTHOTO M3 YYacCTBYIOIMX B PEAKLIMU BEIIECTB, TEIIOBOTrO 3((dekra peakliuu Ha OCHOBE 3aKOHOB COXPAaHEHMs MAacChl BEIECTB, PEBPALICHUS U
COXpaHEeHHS YHEPTHH;

c(OpPMHPOBAHHOCTh YMEHUH COOMIONATh MpaBWIIa IMOJB30BAaHMS XUMHUYECKOW MOCYA0H M J1abopaTopHBIM 00OpYyJIOBaHHEM, a TaKKe
TIpaBHiIa OOPAIEHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIUSMHU 10 BHITIOJTHEHUIO JTA00OPATOPHBIX XUMHUECKUX OTIBITOB;

17



c(OPMHPOBAHHOCT YMEHUH IUIAHUPOBATh U BBINOIHATE XMMUYECKHHA SKCIEPUMEHT (Pa3jIoKeHHE NMEPOKCUAA BOAOPOAA B NMPUCYTCTBUU
KaTaJln3aropa, ONpeesIeHUe CPebl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHANKATOPA, BIUSIHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XMUMUYECKON peakiiy, peaklui MOHHOro OOMEHa, KaueCTBEHHbIE PEaKLMU Ha Cyib(ar-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KaTMOH aMMOHUS,
pelIeHre IKCIEPUMEHTANBHBIX 3a1a4 1o TemaM «Metamiby U «Hemeramis»y) B COOTBETCTBHU C IpaBHJIAMH TEXHUKH O€30MACHOCTH IIPH
oOpallleHnu ¢ BELECTBAMU M JIAOOPATOPHBIM OOOPYZOBAaHUEM, IPEACTABIATh PE3yJbTaThl XMMUYECKOIO SKCIEpUMEHTa B (hopMe 3amucu
YpaBHEHHH COOTBETCTBYIOIIUX PEAKINKA U (POPMYIIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3MPOBATH XUMHUECKYI0 MH(POPMALMIO, MOJIy4YaeMyI0 M3 pa3HbIX MCTOUYHUKOB (CpeicTBa
MaccoBOW KOMMYHMKaIK, IHTEpHET U 1pyrux);

c(OpPMHPOBAHHOCTb YMEHUH COOJIIOJATh MTPaBUiIa 3KOJIOIMUYECKH 11€JI€CO00Pa3HOTo MOBEACHUS B OBITY U TPYAOBOW JESTEIBHOCTH B LIEJSIX
COXpaHEHUsI CBOETO 370pPOBbA U OKPYKAKOLIEH NMPUPOIHON Cpeibl, OCO3HABATh ONACHOCTh BO3ACHCTBUS HA YKUBBIE OPTaHU3MBbI ONPENEIEHHBIX
BEIIECTB, MOHUMas cMbica nokazatens I1JIK, noscHaTs Ha npumepax crocoObl YMEHbIIECHHUS W MPEAOTBPAIECHUS UX BPEIHOIO BO3ACUCTBUS Ha
OpraHu3M 4YeJI0BEKA;

Ui 00y4aroUIMXCsl C OrpaHUMYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBbs: YMEHHME IMPHUMEHATh 3HaHHMS 00 OCHOBHBIX JIOCTYIHBIX METOJaX
ITIO3HAHMS BEUIECTB U XUMHUYECKUX SBJICHUM;

JUIS CIIETbIX U cIa00BUAALIMX 0OYyYaOLUIMXCS: YMEHUE UCIOIb30BATh pelibe(pHO-TOUEUHYI0 cucTeMy oO0o3HadyeHuit JI. bpaitns nms 3anucu
XUMHYECKHX (OPMYIL.

18



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanuecTBouacon DJIeKTPOHHbIE

HaumeHoBaHuepas3aeioB 7 Hacel & yaerom (undposbie)

Ne m/n TEMIIPOrpaMMBbI Bceero Konrtpoambie Ipaxruieckne padoueii o0pa3oBaTtejibHbIE

padoTbI padoThbI NporpaMMsbl pecype
BOCIIMTAHMS
Pa3nen 1.TeopeTnueckue 0CHOBBI OPraHMYeCKOl XUMUM
[Ipenmer oprannveckor xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coequHeHUN A. 4
M. bytieposa

Hroro no pazaeny 4

Pa3nen2.YrieBoaopoabl

2.1 [IpenenbHBICYTIIEBOOPOABI — AJTKAHBI 2 Bbubianoreka

29 HenpenenbHble yriieBoIOpObI: AIKEHBI, 7 1 HOK https://m.eds

' aJIKaIMEeHbI, AIKUHBI 00.ru

2.3 ApoMaTHYECKUEYTIEBOIOPOIbI 4 bubnmnoreka
PDIII https://resh.e
du.ru
klass/uglevodorod
y-6579439/areny-
svoistva-
poluchenie-i-

24 [Ipupo/iHbIlE UCTOYHUKU YTIEBOAOPOJIOB 3 1 primenenie-

1 WX mepepadboTKa 6912880
https://www.yaklas
s.ru/p/himija/10-
klass/uglevodorod
y-6579439/areny-
benzol-i-ego-
gomologqi-
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https://resh.edu.ru/
https://resh.edu.ru/

6912879 Buneoyp
OK
(MHTEPYPOK): h
ttps://interneturok.r
u/book/chemistry/1
0_
klass/organicheska
ya-himiya-10-
klass-rudzitis-g-e#

Hroro no pazaeny

16

Paznen3.Kuciopoacoaep:kanmeopranuiecKuecoeTHHeHusI

3.1 Crupter. @enon 8
Anpnerunpl. KapOOHOBBIE — KHCIIOTEHI.

3.2 12
Crnoxubie 3¢upbl

3.3 VrieBoasl 6 1

Ypok (Ludposas
oubnmmoreka):https:
[lapp.onlineschool-
1.ru/10-

klass/himiya/odnoa

tomnye-
spirtyl/article Ypo
K (P

Buneoypoxk: http://
school-
collection.edu.ru/
Buneoypok
(MUHTEPYPOK): h
ttps://interneturok.r
u/lesson/chemistry/
10-
klass/spirty/osoben
nosti-himicheskih-
SVoystv-
mnogoatomnyh-
spirtov-i-

fenolov Ipesenrary
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nusi

(MHO®OYPOK): ht
tps://infourok.ru/pr
ezentaciya-po-
himii-fenoli-klass-
1535601.html Vpo
K (Hudposas
oubmmoreka): https
:/lapp.onlineschool
-1.ru/10-
klass/himiya/fenol/
article Ypox
(POIL): https://res
h.edu.ru/subject/les
son/5727/ Ypok
(AKacc): https://
www.vaklass.ru/p/
himija/10-
klass/spirty-fenoly-
6580873/aromatich
eskie

Hroronopazneny

26

Pa3nend.A3oTcoaep:kanmeopraHnyecKuecoe 1 nHeHust

41

AMUHBI. AMUHOKHUCIIOTHI. benku

14

Buneoypoxk: http://
school-
collection.edu.ru/

Ypok
(10Knacc):https://
www.yaklass.ru/p/
himija/10-
klass/azotsoderzha
shchie-soedineniia-
6852270/aminokisl
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oty-amfoternye-
soedineniia-
6853801 Buueoyp
OK
(MHTEPYPOK):ht
tps://interneturok.r
u/lesson/chemistry/
10-klass/belki-i-
nukleinovye-
Kisloty/aminokislot
y-nazvaniya-i-
svoystva-
aminokislot ITpese
HTaUs
(MHO®OVYPOK): ht
tps://infourok.ru/a
minokisloti-
prezentaciya-k-
uroku-klass-
815105.html Ypoxk
(Ludposas
o6ubmmoTeka): https
:/lapp.onlineschool
-1.ru/10-
klass/himiya/amin

okisloty-
belkil/article Ypok

(PBII): https://res
h

Hroro no pazaeny 14
Pa3nenS.BbicokOMOJIEKY ISIPHbIECOEIMHEH U

51 [Tnactmaccel. Kayuyku. Bonokna 9
Hroronopazneny 9
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OBILEE KOJIMYECTBO
I[TPOTPAMME

YACOB

I10

68
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KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KonuyecrBouacos
Nen/m | Temaypoka Kontpoabsubiepadot
Bcero
bl
[Tpeamer opraHn4eckoil XMMHH, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE 1
5 Teopuss cTpoeHust opraHumdeckux coequHeHudt A. M. bytnepoBa, €€ OCHOBHBIE 1
M0JIOXKEHHUS
3 [IpencraBienue o kinaccuUKaluy OpraHUYECKUX BEILECTB 1
4 Homenknartypa (cucremMaTtuyeckasi) U TpUBHAIbHbIE HA3BaHUS OPraHMYEeCKUX BemecTs | 1
5 AJIKaHbBI: COCTaB U CTPOEHUE, FTOMOJIOTHUECKUH psij 1
6 MertaH U 3TaH — npocTeiline NpeACcTaBUTENN AJIKaHOB 1
7 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
8 Peakuuu nonumepusanumn 1
9 OTHUJIEH U IPONUIIEH — IIPOCTEMIINE TPEICTABUTENIN AIKEHOB 1
10 [Ipaktuueckass pabora Ne 1. «IlomydeHue STuiI€Ha W HU3Y4YEHHE €ro CBOMCTB» 1
Hcnonb3oBanue nndpoBoii 1abopatopun « Touka pocTa»
11 Ankanuensl. byranuen-1,3 u wmermnOyraguen-1,3. [lonydyeHue CHHTETHYECKOIO 1
KayuyyKa U Pe3HHbI
12 AJ‘IKI/IHI?'IZ cOCTaB H 0COOEHHOCTH CTPOEHHUS, FOMOJIOTHUECKUH psi. ALETUIEH — 1
MPOCTEHIIUNATIPEICTABUTENHAIKMHOB
13 Brruucnenus mo ypaBHEHHIO XUMHYECKOW pEaKIKU 1
14 ApeHbl: 6eH30J1 U TOJTy0JI. TOKCHYHOCTh apEHOB 1
15 [IpaBuna opueHTaHTOB 1-10 M 2-TO MOpsAKa
16 I'eneTnueckas cBsA3b yIJIEBOAOPOJOB, IPUHAMIEKALIUX K PA3IMYHbBIM KJlaccaM 1
17 [IpupoaHble MCTOYHHMKM YIJIEBOJOPOJOB: NMPHUPOJIHBIA ra3 W MOMyTHbIE He(TsSHBIE 1

rasbl, HeTh U TPOAYKTHI €€ mepepadboTku Mcmonap3oBanne 1udpoBoit JadbopaTopun «
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TouKa pocTta»
[IpupoaHble MCTOYHHMKH YTJICBOJOPOJIOB: MPHUPOAHBIA Ta3 M TOMYTHHIE He(TsIHBIC

18 1
rasbl.

19 Hedth u mpoaykThl €€ nepepaboTKu 1

20 KoHTposibHast paboTa 1o pazaeny «YTaeBoA0POIbI» 1

21 [IpenenbHbIe 0THOATOMHBIE CIIUPTHI: METAHOI M 9TaHOII. BotopotHasICBsI3b 1

29 N3zomepuss u HoMeHkinarypa. CBoiicTBa MeTaHona (9TaHONA), IOJNyuyeHHE U 1
pUMEHEHHE

23 OH3MOIOrHYECcKOe ICHCTBIE CIUPTOB HA OPTaHU3M YeJIOBEKa 1

24 MHOroaTOMHBIE CIIUPTHI: STWICHTJIUKOJIb  TIHUICPHH 1

o5 XVMHYECKHE CBOMCTBA MHOrOATOMHBIX cHUpTOB Mcnonb3oBaHue UUQPPOBOi 1
naaboparopuu « TouKa pocta»

26 @DeHoII: CTPOCHNE MOJIEKYITBI, (PU3UYECKHEe U XUMHUYECKHE CBOMCTBA, IPUMEHEHNE 1

27 Pemenne pacdeTHsIX 3a1a4 110 TEME 1

28 Ob6o6maromuit ypok o teme « CnupTsl 1 (heHOIbI 1

29 Anpnerunpl: Gopmanmpaerusl M aneraibaerul. Auneronlcnonb3oBanue 1udpoBoi 1
naboparopun « To4YKa pocTa»

30 OMHOOCHOBHEIE TTpeeNIbHBIC KaPOOHOBBIE KUCIIOTHI: MypaBbUHAS U YKCYCHAs 1

31 OnHOOCHOBHBIE TpeJeNbHble KapOOHOBBIE KHCIOTBL: MypaBbHHas M YKCyCHas 1
Hcnons3zoBanne nudpoBoit madbopatopuu « To4Ka pocTa»

39 [Ipaktuueckas pabora Ne 2. «CpoiicTBa pacTBOpa YKCYCHOM  KHCIIOTBI» 1
Hcnonp3zoBanne nudpoBoit tadbopatopun « TouKa pocta»

33 . Peakuus srepuduxanuu. [lonydeHnre kapOOHOBBIX KUCIOT U IPUMEHEHHE

34 Kpatkue cBefieHus: 0 HenpeaeabHbIX KapOOHOBBIX KUCIOTAX.

35 CreapuHOBas U 0JIEMHOBAsI KUCIIOTHI, KaK 1
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I'enernueckasi cBs3b KapOOHOBBIX KHCJIOT C JIPYTMMHU KJIACCAMH OPTaHUYECKUX

36 o
COeJIMHEHU N
37 « Pemienue skciepuMEHTANIBHBIX 33/1a4 Ha PACIIO3HABAHUE OPTAHMYECKUX BEIIECTBY»
38 MBplLj1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBUE 1
39 CrnoxHnble 3(hupbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['maponu3sc noxkHeIxagupo | 1
40 JKupbl: THIposn3, MpuMEeHEeHHEe, OMOJIOTHYeCcKas POjlb )KHPOB 1
41 YrieBoJibl: COCTaB, KiacCU(pUKaIHsI. 1
42 Baxneiimue npeacTaBuTeNu: TIII0K03a, (GPYKTO3a, caxapo3a 1
43 ®pykTo3a — n3omep roko3bl. CBoiicTBa roko3bl. [Ipumenenue
44 Kpaxman u 1emioio3a Kak IpupoHble TOTUMEPDI
45 duznyeckue U XuMuueckne cpoiictBa. Haxoxxaenue B mpupone. [Ipumenenue
16 Koutponbnas pabora mo pasmeny «Kucmopoacozepxaimiue oOpraHudeckue 1
COCIMHEHUS
47 Amunbl. CtpoeHue Mosekyll. . CTpoeHre MOJIEKYJIbl aHWJIHMHA. 1
48 CaolicTBaanmnuHa. [Ipumenenue
AMUHOKHMCJI0TBI CBOWCTBA. AMHUHOKHUCIOTHI Kak amM(pOTEpHBIE OpPraHUYECKUE
49 coenuHeHus. [Ipumenenue. Mcnonb3oBanue 1udpoBoit 1abopaTopuu « TouKa pocTa»
50 AMUHOKHMCI0TBI CBOICTBA. AMHUHOKHUCIOTHI Kak amMQpOTEpHBIE OpPTraHUYECKUE
coenuHeHUsicoequHeHnsIcoequHenus. [Ipumenenue.
51 I'eHeTnyeckas CBA3b AMHUHOKHUCIIOT C JIPYTUMH KJIACCaMHU OPTAaHWYECKUX COSTHHCHUMN.
52 benkn kak mpupoHbIe BEBICOKOMOJIEKYIISIPHBIE COSTMHEHUS 1
53 benkn kak mpupoHbIe BEBICOKOMOJIEKYIISIPHBIE COSTMHEHUS 1
54 dusnueckue 1 XUMHIECKHE CBOMCTBA OEIIKOB 1
55 [IpeBparnienne 6€TKOB B OpraHu3Me. Y ClieXH B U3YYCHUH U CHHTE3€ OCIIKOB 1
56 Ilonusmue 06 azomcoodepicawux cemepoyuKIUYecKUx coOeOUHeHUsX. 1
57 Hyxneunosviekuciomol: cocmas, cmpoenue 1
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Xumus 1 310poBke uenoBeka. Jlekapcrsa. [Ipobnemsl, CBsI3aHHBIE C TPUMEHEHUEM

58 JIeKapCTBEHHBIX IpenapaToB .
59 [ToaroroBka K 3antuTe IpOEKTa IO TEME 1
60 [lonaTne O BBICOKOMOJIEKYJSAPHBIX COCOUHEHUsAX. [lomumepsl, moOJdydaeMble B 1
peakuuax nonumepusanui. CTpoeHHEeMOJIeKyJl
61 [ToHsATHE O BBICOKOMOJIEKYJSIPHBIX coeAMHeHUsX. llonumepsl, mosyyaemble B 1
peakuusax noaumepusauuu. CTpoeHUEeMOoJIeKyl
CrepeoHeperysiipHOE U CTEPEOpEryysipHOE CTpoeHHE MosuMepoB. IlonuaTmien.
62 [Momunponunen. TepmomnactuyHocTs. Ilomumepsl, mnosyyaemble B peakuusax 1
MOJINKOHIEHCALIUH.
63 ®enondopmanbaeruaHpiecMOIbl.  TepMopeakTuBHOCTh  Mcmonb3oBanue 1udpoBoi 1
naaboparopuu « To4Ka pocTa»
64 Cunrernueckue kayuyku. CTpoeHue, CBOICTBa, [TOJIyY€HHUE U IPUMEHEHUE 1
65 CunrernueckueBosiokHa. Kampos. JlaBcan. 1
66 . PacriozHaBaHueniacTMacc 1 BOJIOKOH. 1
67 KonTpoabsHnasipadora Ne 4 noremam 11-13. 1 1
68 Opranunyeckasi XuMus, 4€JI0BEK U IPUPOAA. 1
Bcero uacos 68 4
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Kanennapno — rematnueckoe mianuposanme 11 KJIACC

n/n

OcHoBHOe coaecpkaHue 1mo TeMmam

Jara
no
IVIAHY

aTa
no
paxr

TEOPETUYECKHWE OCHOBBI XUMHNU
Tema 1. Baxueiilniue XuMu4ecKue
MOHSATHS U 3aKOHBI (4 4)

AtoMm. Xumnueckuii 3sieMmeHT. M130TOMNbI.
[IpocThie U ClOKHBIC BELIECTBA.

3akoH COXpPaHCHHUA MACChI BCIICCTB, 3aKOH
COXPAHCHUS U IIPEBPAILICHHWA SHEPTHUU ITPU
XUMHUYCCKUX PCAKIUAX, 3aKOH IMMOCTOAHCTBA COCTAaBa

3aKOH COXpaHEHUs1 MacChl BEUIECTB, 3aKOH
COXpaHEHUs U IIPEBPALLECHUS DQHEPTUH IPU
XUMHMYECKHUX PEAKIUAX, 3aKOH ITIOCTOSHCTBA COCTaBa
Pemenue 3agau.

BemiectBa MoneKyIsipHOTO U
HEMOJIEKYJISIpHOTO cTpoeHus. Vcrons3oBanue
¢ poBoii 1abopatopuu « Toyka pocta»

Tema 2. llepuoanyecknii 3aK0H H
NnepuoaAMYeCcKas cucremMa
XuMH4YecKkuXx 3jeMeHnToB /. . MeHaeeeBa
HAa OCHOBE YYeHHsI 0 CTPOCHUM aTOMOB (4 1)
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AToMHbIE OpOuTanu, S-, p-, d- u f-
371eKTpOHBL. OCOOCHHOCTH Pa3MeEIEH s JIEKTPOHOB
110 OPOUTAJISIM B aTOMaX MajbIX U OOJIBIIMX
HEPHOJIOB.

DHepreTuveckue ypoBHHU, OyPOBHU

. CB43b IEpUOANYECKOr0 3aKOHA U
HEPUOINYECKON CUCTEMbl XUMUYECKHX 3JIEMEHTOB C
TEOPUEN CTPOEHUS aTOMOB.

BaneHTHOCTE U BaJICHTHBIC
BO3MO>XHOCTH aTOMOB. HepI/IOI[I/I‘ICCKOC U3MCHCHHC
BAJICHTHOCTHU M Pa3MCPOB ATOMOB.

Tema 3. Ctpoenue BeuiecTBa (7 1)

XumMuueckas ¢cBsi3b. BUIbI 1 MEXaHU3MEI
00pa3oBaHMsl XUMHUYECKOM CBSI3H.

10

Honnas cBs36. KaTHOHBI 1 aHUOHEI

11

KoBanenTHas HCIIOJIsIpHAA CBA3b.
KopanenTHas moJrsipHasd CBA3b.
3HeKTpOOTpI/IHaTCHBHOCTB

12

CreneHb OKHCIeHU. MeTamandeckast
CBsI3b. Booopoonas ceéssw. Ilpocmparncmeennoe
Cmpoenue MoeKyl HeOP2AHUYEeCKUX U OP2aAHUYECKUX
seuyecms.
THUIBI KPUCTALTHYECKUX PEIIETOK U CBOWCTBA
BCIISCTB

13

HucnepcHsbie cucteMbl. MicTuaHBIE
pactBopbl. CIIOCOOBI BEIpAKEHUSI KOHIICHTPAIIUT
PacTBOPOB: MaccoBasi 10J1s1 PACTBOPEHHOI'O
BEIIECTBA, MOIAPHAA Konyenmpayus. Koanouonwvle
pacmeopul. 301u, cenu
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14

IIpakTHyeckasn
pa6ota. 1./lpucomosnenue pacmeopos ¢ 3a0aHHOU
MoaApHOU KoHyenmpayuellcrob30BaHne
1u(poBoH JTabopaTopuu « TOUKa pocTa»i

15 Koutpoabsnas padora Ne 1 mo temam 1-3.
Tema 4. Xumn4yeckue peakuuu 25 4yacoB

16 Knaccudukanus XuMruIecKux peakiui B
HEOPraHWYeCKON U OPraHu4eCKON XMMUH.

17 CKopocTh peakIiim, ee 3aBUCUMOCTb OT
paznuunbiX paxropos. McnonszoBanue nuppoBoi
naaboparopuu « ToYKa pocTa»

18 . 3axon Oelicmeyrowux macc

19 Onepeus akmusayuu. Katanus n
KaTaJIn3aTOPHI.

20 OOpaTtuMocTh peakuuit

21 XUMHUECKOE PaBHOBECHE.

22 CwMernieHre paBHOBECHS MOJ IeHCTBUEM
paznuuHbIX paxktopos. [Tpunuun Jle Illarense

23 CwMernieHrie paBHOBECHS MO IEHCTBUEM
paznuuHbiX hakTopoB. [Ipunaiun Jle [latense

24 IIpon3BoaCTBO CEPHON KUCIOTHI
KOHTaKTHBIM CITOCOOOM.

25 Pemenue pacueTHbix 3a1a4 Berancnenus

Macchl (KOJIMYecTBa BEleCTBa, 00beMa) MPoayKTa
pEaKIMH, ecIM U3BECTHA Macca UCXOAHOTO
BEIIIECTBA, COJICPIKAIIETO ONPEAETCHHYIO IO
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IpUM

26 [ToBenenue BeuecTB B pacTBOpax
Hcnonb3zoBanue nudposoii tadboparopuu « Touka
pocTa»

27 DNEeKTpOoNUTHYECKAs TUCCOLUALIMS

28 ['uppaTtHas Teopust pacTBOPOB.

29 CunbHbIE U crtabble AIEKTPOIIHUTHI.
Hcnonb3oBanue nnudpooii madopatopun « Touka
pocTa»

30 Kucnomno-ocnognvie 3aumooeticmeusi 6
pacmeopax.Vlcrionp3oBaHue HUGpoBOH
naboparopun « To4yKka pocTa»

31 Cpena BOAHBIX pacTBOPOB: KHCIIAs,
HelTpanbHasi, menouHas. Monnoe npoussedenue
60061 crionb3oBanue Hu(ppoBoOi 1a00paTOPUH «
Touyka pocTta»

32 Cpena BOAHBIX paCTBOPOB: KUCHAs,
HeHTpanbHasi, menouHas. Monnoe npoussedenue
80001

33 Honnoe npoussedenue 600wl Vicionb3zoBaHue
1dpoBoii 1aboparopuu « Toyka pocta»

34 Bonopoansiii nokaszarens (pH) pactopa.
Hcnonws3oBanue 1iudpoBoiil 1abopatopuu « Touka
pocTa»

35 OKHCANTENHEHO- BOCCTAHOBUTENIbHbBIE

peakiuu. Mcnonp3oBanue nudpoBoii madboparopun «
TouKa pocTta»
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36

VPOK-IIPAaKTHKYM 10 COCTABICHUIO
AJIGKTPOHHOTO OaJlaHca.

37 T'uoponus opeallcnions3zoBanue nudpoBoi
naboparopun « TOYKa POCTANHUUECKUX U
Heop2aHuyecKux coeoOuHeHutl

38 T'uoponus opeanuueckux u HeopeaHuyecKux
coeOuHeHutl

39 IIpakTuyeckas padora. 2.Bnusaue
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKON
peakuuu.

40 KontpoabHas padora Ne 2 mo teme 4.

Tema 5. Metanasl (13 4)

41 [TonoxxeHne METAIJIOB B IEPUOTUIECKON
CHCTEME XUMHUYECKUX DIIEMEHTOB
J1. . MenneneeBa. O01ye CBOMCTBA METAJLIOB.

42 DNEKTPOXUMHUECKUN Psiji HAalpsKEHUH
MeTasuioB. O61IMe crocoObl MOJTyuYeHHs] METAJIIIOB

43 DNEKTPOJIN3 PACTBOPOB U PACIIIIABOB.

44 DNEKTPOJIN3 PACTBOPOB U PACIIIIABOB.

45 Tonamue o xopposuu memannos. Cnocobwsi
3auumul om KOppo3Uuu.

46 O0630p MeTayIOB TIaBHBIX MOATPyYMII (A-
TPYII) MEPUOTUICCKON CUCTEMBI XUMHUYIECKUX
AJIEMEHTOB.

47 | O630p MeTasioB Mo6ouHbIX noarpynn (b-rpymnm)
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MIePUOIUYECKON CHUCTEMBl XMMHUYECKUX JIEMECHTOB
(Menb, UMHK, mMUumau, Xxpom,
KEIIE30, HUKEIIb, NIIAMUHA).

48 | O630p MeTamuioB Mo6ouHbIX moarpynn (b-rpyrmm)
NEPUOANYECKON CUCTEMbl XUMUYECKUX JIEMEHTOB
(Menb, UMHK, MUumau, Xxpom,

KEJIC30, HUKE/Ib, NIAMUHA).

49 | CriaBbl METAILIOB.

50 | Okcuabl ¥ THAPOKCHIBI METAIIIOB

51 | Pemenue pacuetHsix 3a1a4 PacyeTs o
XUMHYECKHM yPaBHEHHSIM, CBSI3aHHBIE C MAaCCOBOM
JI0JIeH BBIXOJ1a IPOAYKTA PEAKIIMH OT TEOPETUYECKU
BO3MOYKHOTO.

52 | IIpakTHyeckasi padora 2 Pemenne
IKCIEPUMEHTATbHBIX 33124 1o TeMe « MeTaJlibl

53 | KonTpoabHas pa6ora Ne 3 mo teme 5.

Tema 6. Hemetanani (10)

54 | Ilonoowenue nememannog ¢ nepuoOu ecKoll
cucmeme

54 | OG30p CBONCTB HEMETAJJIOB

55 | OKHCAUTENHHO-BOCCTAHOBUTEIIBHBIE CBOIICTBA
TUIIMYHBIX HEMETAJUIOB

56 | OkucCIUTENbHO-BOCCTAHOBUTEIbHbIE CBOMCTBA
TUIIMYHBIX HEMETAJUIOB

57 | Okcuapl HEMETAIUIOB U KUCIOPOICOAEpIKaIIIHe

KHCJIOTHI.

coBMmecCT
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UTb

58 | Okcuapl HEMETAIIOB U KUCIIOPOJICOICPIKALITHEC
KUCIOTHL. Mcnonp3oBanue ¢ poBoi 1abopaTopun
« Toyka pocTta»

59 | BomopoaHble coeTMHEHUST HEMETAILIOB.

60 | IIpakTuueckas padota Ne 3 mo teme « Pemenue
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe « Hemeramisn

61 O6o6maromuii ypok no teme « Hemeramibi»

62 KonTponbnas padora Ne 4 o teme « c
Hemerannbpy 0BMECTH

Tb
Tema 7. XumMus 4 xKu3Hb (64)

63 XuMudeckasi IpOMBIIUIEHHOCTb

64 XuMUYecKasi TeXHOJOTHUs

65 JloMeHHas TIedb.. ATJIOMepanus

66 Bbe3oTxoHO0€E TPOU3BOJICTRO.

67 DKOJOTrM4e€CKU MOHUTOPHHT

68 [IpenenpHO NOMYyCTHUMBIE KOHIICHTPAIIUN

BCIICCTB
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