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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoii deneparuny», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanbHOl 00pa30BaTEIFHON MPOTPaMMBbI  CpeaHEro o0Imero oOpa3oBaHUs
(®OIT COO), mnpencraBieHHbIX B DeAepaibHOM  TOCYAApPCTBEHHOM
oOpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuuu npenogaBanusi y4eoOHOTo
npeamMera « XuMus» B 00pa3oBaTeIbHBIX opraHuzaiuax Poccuiickoit deneparuu,
peanu3yIonux OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHHM
«Ctpareruu pa3Butusa BocnuTanus B Poccuiickoin @eaepannu Ha niepuoa Ao 2025
roga» (Pacnopsikenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oOuielt crpateruy 00y4deHus, BOCIUTAHUS U Pa3BUTHUsS 00yUYaIOIIMUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» aisa 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBUIIU
koHuentyanbHble noioxenuds GI'OC COO o B3auMO0OOYCIOBIEHHOCTU LIEJEH,
CoNlep KaHMsl, pe3yJbTaToB OOy4deHUss W TPeOOBaHM K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o01reo0Opa3oBaTeNbHON  OpraHU3alMM, SBJISETCS HEOTHEMJIEMOW YacThlO UX
oOpazoBaHHOCTH. OHO CHYXUT 3aBEpIIAIOIIMM JTAllOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX I[IEHHOCTEH, MNPUCYIIHX
IIEJIOCTHOM CHCTEME XUMHUYECKOTO o00pa3oBaHUsA. T IIEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB IIPHUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbl
YeJIOBEKa, a TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO
U npupoaHoil cpene. Peanusyercs xumuyeckoe 0o0pa3oBaHHE OOyYarOIIMXCS Ha
YPOBHE CpEIHEr0 O0IIET0 00pa30BaHuUs CPEACTBAMU YICOHOTO IPEIMETa « X UMHSI,
COZIEp’)KaHHE M TOCTPOCHHE KOTOPOrO OMNPEAENIEHbl B IPOrpaMMe MO XUMHHU C
y4€ToM crnenuPuKkd HayKH XUMHUH, € 3HA4YCHHS B TO3HAHWHM TPUPOJIBI U B
MaTepHaIbHON KU3HU OOIECTBA, a TaKXKe C YUYETOM OOIIMX IeJeil U MPUHIUIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbl CPEIHETrO  OOIIero
oOpa3oBanus B Poccuiickoit deneparum.

XUMHS KaK 3JIE€MEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO0 POJb B
COBPEMEHHOW IUBUIIM3AIINK, B CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYJBTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (hOPMUPOBAHUE PAIIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, B
CO3/IJaHHE€ LIEIOCTHOTO MPEACTaBICHUSI 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
IPUPOIBI M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS



BEIIECTBEHHOI'0 COCTaBa OKPYKAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTSIMH MIPUMEHCHHS.

TecHO B3aMMOJEUCTBYSl C APYTMMU €CTECTBEHHBIMU HAyKaMU, XMUMHS CTalla
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W JKU3HU Kaxjaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka
CO3MJIATENbHAS,, KAK HayKa BBICOKMX TEXHOJIOTMM HAanpaBlieHA Ha PEIICHUE
r100anbHbIX TPOOJEM YCTOMYMBOIO PAa3BUTHSI 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPIreTUYECKOM, MUIIEBOM, FKOJIOTHUECKON O€30MaCHOCTH U OXPaHbI 3JOPOBbSI.

B coorBerctBUM C OOmMMMU TMENAMH W TPUHIUIAMU CPEJHETO OOIIero
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YUYCHUs) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
OoOydJarommxcs, HEOOXOMUMYI0O WM IS BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYyMa, HPOJOJLKEHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CB3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBislolUMH ~ TIpeAMeTa  «XUMHS»  SBISIOTCA 0a30BbI€  KYpChl —
«Oprannueckas xumus» U «OOm@as W HeOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHUM MO0 HEOPraHWYECKON XMMHUU (C BKIIOUEHHUEM 3HAHUM U3 00Ilel XUMUU) U
OpraHn4eckor xuMuu. @OpMUpPOBAHUE JAHHOM CHUCTEMBl 3HAHUU NPU WU3YyUYEHUHU
npeaMera oOecreyuBaeT BO3MOXXHOCTb PACCMOTPEHUSI BCEr0 MHOrooOpasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOr0 TIOJIX0/la K M3Yy4YeHHI0 Yy4eOHOTro Marepuana Hu oO0yClIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW Ha  ONpPEACIEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKONW XHWMHHU BEIIECTBa
paccMaTpHUBAaKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPECOXMMHUYECKMX U DIIEKTPOHHBIX
NpeACTaBICHUM 0 CTpoeHUH BelecTB. CBeleHUs 00 U3y4aeMbIX B Kypce BEIIECTBaxX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJAOPOJOB JIO CIOKHBIX OMOJOTMYECKUA aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4ecKkod  XWMHUHM  I[IOJIy4arOT  pPa3BUTHUE
chOopMHUpPOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero 0Opa3oBaHMs MEPBOHAYATHLHBIE
MPEICTABICHUS O XMMHUYECKOMN CBSI3H, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON PEAKLIHH.

[lonq HOBBIM YyIJIOM 3peHUs B TNpeaMeTe «XUMHS» 0a30BOro YpPOBHS
paccMaTpHWBAEeTCsl WM3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOMIEro oOpa3oBaHUs
TEOPETUYECKU Matepuad W (PaKTOJIOTHUYECKHUE CBEJEHUS O BEIIeCTBaX U
XUMHUYeckol peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuueckas
XUMHUS» OOyYarolUMCSl TPEIOCTABISACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE



NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTMYECKHUX IMO3ULIUMN,
ryoke TMOHATh MCTOPUYECKOE HW3MEHEHHE (YHKIUH STOro 3akoHa — OT
0000111at011IeH 10 OOBICHSIONIEH U TPOTHO3ZUPYIOIICH.

EnunHas cucreMa 3HaHMWA O BaXKHEHIIMX BELIECTBAX, MX COCTABE, CTPOCHUH,
CBOICTBaX M NMPUMEHEHHH, a TAKXKE€ O XMMHUUYECKHX PEaKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX ITPOTEKAaHMS JONOJIHsETCA B Kypcax 10 u 11 kmaccoB asmemenTamu
COZIEp)KaHMsI, UMEIOUIUMH KyJbTYPOJIOTHYECKUNA M NPUKIATHOM Xapakrep. OTH
3HaHUSI CHOCOOCTBYIOT MOHMMAHHIO B3aHMMOCBSI3M XHMHUHU C JIPYTHMH HayKaMH,
PacKpBIBAIOT €€ pOJIb B IO3HABATEIBHOM M IPAKTUYECKOM JESITEIIBHOCTH YEIIOBEKA,
CHOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS K IIPOLIECCY TBOPUYECTBA B 00JACTH TEOPUU
Y TIPAKTUYECKUX MPUIIOKEHUI XUMUH, IOMOTAalOT BBIIYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBA3aHHBIX C XHUMUEH,
KPUTHUYECKHU OCMBICIIMBATh HH(POPMALIMIO U TPUMEHSTH €€ JIs TONIOJIHEHUS] 3HaHUH,
pELICHUS MHTEIIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX CCIIEIOBATENBCKUX 3a1a4. B
LEJIOM COJEp)KaHUe Y4YeOHOro mnpeamera «XUMHUS» JAHHOIO YPOBHS U3Yy4YEHUS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y O0YyHAIOUIUXCSI MUPOBO33PEHYECKON OCHOBBI
JUIs TOHMMaHUA (GUIOCOPCKUX HICH, TaKWX KakK: MaTepualbHOE EIUHCTBO
HEOPraHUYECKOT0 U OPraHUYeCKOro MHUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, II03HABAEMOCTb IPUPOAHBIX SABJICHHUM Iy TEM SKCIIEPUMEHTA
U pElIeHUs MPOTUBOPEUYMM MEXAYy HOBBIMH (akTaMM U TEOPETUYECKUMU
IPEANOChUIKAMH, OCO3HAHUE POJIM XUMHUHU B PELIEHUU 3KOJOTHMYECKUX Ipodiem, a
TakkKe MpolemM cOepeKeHUsI SFHEPTETUIECKUX PECYPCOB, CBIPhs, CO3aHMs HOBBIX
TEXHOJIOTUM U MaTEpPHAJIOB.

B nmnmane pemeHus 3agad4  BOCIHUTAHMs, pPa3BUTUA U COLMAIA3ALUU
oOy4Jaromuxcs NPHUHATbIE MPOrPaMMOM IO XUMHUU MOJAXOJbl K OINPEAEIICHUIO
COJACpKaHUS U TIOCTPOEHHUS TMpeAMeTa NpPeayCMAaTpUBAIOT  (POPMHUpPOBAHUE
YHUBEpPCAJIbHBIX YUEOHBIX ACHCTBUM, UMEIOUINX 0a30BO€ 3HAYCHHE [Tl pa3IMYHbIX
BUJIOB JESATEIBHOCTU: pELIEHUs IMpoOieM, IOWUCKa, aHalu3a M 00paboTKu
uH(popMalMy, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OMNbITa MPAKTUYECKOU U
UCCJIEI0BATEIbCKON JIEATEIbHOCTH, 3aHMMAIOUIE Ba)KHOE MECTO B TO3HAHUU
XUMUHU.

B npaktuke mnpenogaBaHHWs XMMHM Kak Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK M HA YPOBHE CPEIHET0 00IIeTro 0Opa3oBaHUs, IIPH ONPEACICHUN
COJIEP>KATEIIBHOM XapaKTEPUCTUKM LEJed HU3y4eHHs MpeaMeTa HalpaBICHHEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNPHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATENBHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypsl. C
METOJMYECKOW TOYKH 3PEHHUS TaKOM IOAXOX K OIPENCICHUIO LENeH U3y4YeHUs
IpeIMETa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3pEHMs TVIABHBIMHU LEJISAMH U3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBsrOTCS:

e (QopMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEWILIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KJIIOYeBble MOHATHUS, (pyHIaMEeHTaJbHbIe 3aKOHBl U TEOPUU XHUMUHU,
OCBOCHHE SI3bIKa HAyKHU, YCBOCHHE M IMOHUMAHUE CYIIHOCTU JOCTYITHBIX
000011IeHN I MUPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJICHHE C HICTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELLECTB U XUMHUYECKHUX PEAKIINI, HEOOXOIUMBIX JIJIsl IPUOOPETEHUSI yMEHUI
OpUEHTHPOBATbCA B MUPE BEUIECTB U XUMHUYECKHMX SBJICHHH, MMEKOLIUX
MECTO B MPUPOJIE, B IPAKTUUYECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHHUI U CIIOCOOOB ACSATENBHOCTH, CBA3AHHBIX C HAOJIIOJICHUEM U
OOBSICHEHHEM XWMHUYECKOTO OKCIEpUMEHTa, COOJIOJICHUEM  MPaBUI
0e301acHOro OOpaIIeHUs C BEIECTBAMH.

Hapsigy ¢ atum, conmepikaTelibHasi XapaKTepUCTUKA 1LIeNiel U 3a/1ay U3yYeHUs
IpeaMeTa B IporpaMMe 1o XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMHM IPUOPUTETAMHU B CUCTEME cpeAHero oodmero obOpa3zoBaHus. CerojaHs B
IPENOJaBAHUH XUMUHU B OOJIBIIEN CTENEHHU OTAAETCS NPEAIIOUYTEHHE TPAKTHYECKON
KOMIIOHEHTE CcoJepKaHusi OOy4eHHs, OPUEHTUPOBAHHOW Ha IOATOTOBKY
BBIITYCKHUKA O0IIe00pa30oBaTeIbHOM OpraHu3alliy, BIIAJICIONIETO HE Ha00pOM
3HaHWM, a (QYHKIMOHAJIBLHON TPaMOTHOCTBIO, TO €CTh CIOCO0aAMU M YMEHHSIMHU
AKTUBHOIO MOJYYEHUS 3HAHUN U IPUMEHEHUS UX B PEATbHOU JKU3HU JJI PELIeHUS
NPaKTUYECKUX 3a]1a4.

B cBsA31 ¢ 3TUM IIpU U3y4YEHUHU IpeIMeTa « XUMUS JOMUHUPYIOIIEE 3HAUCHHUE
PUOOPETAIOT TaKKe LETU U 3a7a4d, KaK:

ajantanus 00y4aroluxcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
(bopMHpOBaHHE  HHTEJUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO T'PAMOTHBIX
pelIeHNl B KOHKPETHBIX KU3HEHHBIX CUTYalHsAX, CBA3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHue y O0Oy4arolmuXcCsi KJIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMIIETEHILIUI), HMMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UJIS Pa3IUYHbIX BHJIOB
NEeATENbHOCTH: PEIIeHHs MpoOJeM, MOUCKa, aHaau3a U 00pabOTKKU MH(POpPMALIHH,
HEOOXOMMBIX JJIs1 IPUOOPETEHNUS ONbITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B TO3HAHWU XHMHH, a TaKXKe JUIsl OIEHKU C IMO3UIMA HKOJIOTUYECKON
0€30MacHOCTH XapakTepa BIUsSHUS BEUIECTB U XUMUYECKHUX MPOIECCOB HA OPraHu3M
YeJI0BEKa U MPUPOJHYIO CPEy;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CTIOCOOHOCTH CaMOCTOSITEIBHO MMPUOOPETATh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMH TIOTPEOHOCTSMH, UCIIOJIb30BATh
COBpeMeHHbIC MH(OPMAIIMOHHBIC TEXHOJOTUH I IMOMCKAa W aHalu3a y4eOHOH u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUH XMMHUYIECKOTO COJICP KaHMS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIONTUXCS aCCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0IOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOywarommxcs YOeKIEHHOCTM B TyMaHHCTHYECKOM
HAIPaBJICHHOCTH XHMHH, €€ BaXHOW POJM B PEIICHHH TJIOOAIBHBIX IMPoOIeM
paIMOHAIBHOTO MPUPOJIOTIONE30BAHUS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHHS HEOOXOIUMOCTH OepexHOTro
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3JIOPOBBIO, a TakKe MPUOOPETCHHS OTbBITA
WCIIOJIb30BAHUS TIOJYYCHHBIX 3HAHWA IS TPHHITHS TPAMOTHBIX DPEIICHUHA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B ydyebHoM maHe cpemHero oOmero oOpa3oBaHUS MpeaMET «XHUMUS
©a30BOT0 YpOBHS BXOAWT B COCTaB MPEeAMETHOUN 00sacTh «EcTecTBeHHO-HayUYHBIC
PEAMETHD».

OO1ee yrco 4acoB, OTBEAEHHBIX ISl U3YUCHHsI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero odiero oopazoBanus, coctanisieT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hezenmo), B 11 knacce — 34 gaca (1 gac B Hezenio).



COAEPKXAHME OBYUYEHUSA
10 KVIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYeCcKON XUMUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaT€pHANOB. Teopuss CTPOCHUS OPraHUYECKHUX
coenuuenuii A. M. Bytneposa, e€ ocHOBHBIE OJI0KeHUA. CTPYKTYpHBIE (POPMYJIIBI
OpraHWYeCKUX BelIeCTB. ['oMonorus, wu3oMepusa. XUMUYECKas CBSI3b B
OPraHUYECKUX COEAUHECHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAVMHEHUN (CUCTeMaThuyecKas) M TpUBUAJIbHbIE Ha3BaHUs
BAKHEHMIINX MPEJICTABUTENEN KJIACCOB OPraHUYECKUX BEIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALICHUM:
O3HAKOMJICHHUE C 00pa3laMy OPraHUYECKUX BEUIECTB U MaTeprajiaMy Ha UX OCHOBE,
MOJICTMPOBAHUE MOJIEKYJ OPTaHUYECKHX BEIIECTB, HAOMIO/IEHWE W OIUCaHUe
JEMOHCTPALIMOHHBIX OMNBITOB MO MNPEBPAIICHUIO OPraHUYECKUX BEUIECTB IpHU
HarpeBaHuM (IUI1aBJieHUE, OOYIIIMBAHUE U TOPEHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEeUIEHUsT W TOpPEHHs), HAXOXKACHUE B NPUPOJE, IOIYYEHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPEJICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaAJOTCHHUPOBAHUS, THUJpATallUd, OKHUCICHUS U
MOJIMMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakuus nonumepusaiuu). [lonydeHre CHUHTETHYECKOTO
Kay4yKa U pE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psill. ALICTUICH
— TMPOCTEHIIMIA TPEICTaBUTENb AQJIKHHOB: COCTaB, CTPOCHUE, (U3UYECKHE W
XUMUYECKUE CBOMCTBA (peaklUMU TUIPUPOBaHUSA, TAJIOTEHUPOBAHUS, TUApaTaALUU,
TOpEHUsl ), MOJYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHUE. 10.1)0.:
cocmae, cmpoenue, uzuueckue U  XuMmuueckue  ceolcmea  (peakyuu
2an102eHUPOBAHUSL U HUMPOBAHUSL), NOJIyYeHue U npumereHue. TOKCUUHOCTh apeHOB.



['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMH, MPUHAJICKAIIUMHU K Pa3InYHbIM
KJIACCaM.

[IpuponHbIE MCTOYHUKHM YTIIEBOAOPOAOB. lIpupoaHbIi ra3 W MOIYTHBIE
HeTsaubie ra3el. Hedte un e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HETH:
NEPEroHKa, KPEKUHT (TePMUYECKUW, KaTaUTUYeCKuil), mnuponus. I[IpomayKTs
nepepaboTk He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHBIN
yTOJb U NPOAYKTHI €ro NepepadoTKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHHE ¢ 00pa3liaMu IIaCTMAcC, KayuyyKoB U pe3uHbl, Kojuiekuuu «HedTey
U «YTOIb», MOJEIUPOBAHUE MOJEKYJ YIIEBOAOPOJAOB M TajJOT€HONPOU3BOIAHBIX,
IPOBEICHHUE MPAKTHYECKOW PAOOThI: OJyUYEHHE ITUIIEHA U U3YUYEHHE €T0 CBOMCTB.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEMIECTBA WM MPOAYKTA PEAKLIHH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WK MPOYKTOB PEAKLIUN).

Kucnopoaconepxamme opranudyeckue CoeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ: CTPOEHUE,
bu3nyeckne M XUMHYECKHE CBOWMCTBA (peaklMd C AaKTUBHBIMU MeETaJlJlaMH,
raJIOTeHOBOJIOPOAAMH, TOpPEHHUE), NpHUMEHEHUE. BonopoaHsle CBS3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBUE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. ODTWICHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJEHCTBHE CO MICIOYHBIMH
MeTajlaMH, KauyeCTBEHHas peakuuss Ha MHOTOAaTOMHbIE CIUPTHI). JleiicTBuE Ha
opraHu3M 4enoBeka. [[puMeHeHne rmunepruHa u STUIEHTIIMKOIIS.

deHoy: CTpOCHUE MOJEKYJbl, (U3UYECKHE U XHUMHYECKHE CBOMCTBA.
ToxcuunocTh peHona. [Ipumenenue dpenona.

Anpnerunpl U kemouwvl. DOpMaNBIETHJ, ALETAIBIEIHA: CTPOCHHUE,
bu3nueckue M XUMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHHUS M BOCCTAaHOBJICHUS,
KaueCTBEHHbIE PEAKIIUH ), IOJyUYEeHHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MPEAEIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAast
KHCIIOTBI: CTpOEHHE, (PU3NUECKHE U XMMHUUYECKHE CBOWCTBA (CBOMCTBA, oOLIME s
KJ1acca KHCIIOT, peaklus dTepurKalnm), norydeHue u npumeHenne. CteapuHoBas
U OJICMHOBAsl KMCIOTHI KaK MPEICTaBUTENM BBICIIUX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cloXxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrneBonpl: coctaB, KiaccupUKalUs ~ yriaeBoAoB  (MOHO-, JHU- U
nosiucaxapuabl). ['oko3a — npocTelimmii MOHOCaxapHa: 0COOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3NYECKHUE U XMMUYECKUE CBOMCTBA (B3aMMO/ICMCTBUE C TUIPOKCUIOM
meau(ll), okucienne aMMuadHbIM pacTBOpoM okcua cepedpa(l), BocctanoBienue,
Opo’KeHHE TITI0KO03bI), HAX0XKJICHHUE B MPUPOJIE, TPUMEHEHUE, OMOIOTHYECKast POJIb.
dortocunTe3. PpyKTO3a KaK NU30MEP TIIFOKO3bI.

Kpaxman u nemntono3a Kak npupojHbie nonuMmepbl. CTpoeHue Kpaxmaia u
HEeUt0NI03bl.  PU3MYECKME W XHMMHYECKHME CBOMCTBA Kpaxmayia (TUIpOJIu3,
KAueCTBEHHAsI PEAKIIUS C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEHIECTB M HX MpPEeBpalllCHUN:
MpoBe/ieHNe, HAONIOJCHHE W OMHCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHbIC PEAKIMM OJHOATOMHBIX CIHMPTOB (OKUCIEHHE 3TaHOJA
okcumom wmenu(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOAECHCTBHE TJIUIEPUHA C
rugpokcuom meau(ll)), anbaeruioB (OKucIeHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3ammopeicTBHe Kpaxmalia € HOJOM),
IIPOBEICHNUE MPAKTUUECKOW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

PacuétHrle 3amaun.

BblunciieHHsT 1O YpaBHEHHMIO XWMHYECKOW peakuuu (maccel, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIIUH).

A3oTcoaeprkane opraHu4ecKue COeIMHEHHS.

AMMHOKHCIIOTHI Kak aM(OoTepHbIe OpraHnyeckue coeguHeHust. dusnyeckue u
XUMHUYECKHE CBOMCTBA aMHHOKUCIOT (Ha MpuMepe riauiuHa). buonoruyeckoe
3HAYeHUE aMUHOKUCHOT. [lenTumsl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuuHnas,
BTOpPUYHAs M TPETUYHAsl CTPYKTypa OeiakoB. XHMMHYECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAallHsl, KAYECTBEHHbIE PEAKIIMU Ha OEJIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HUX MpPEeBpalllCHUN:
HaAOJIIOICHUE U OMKCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalus OCIKOB MpHU
HarpeBaHUM, IIBETHBIE PEAKIIMK OCIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHbBIE MOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALUHU, CPEIHSST MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUU —
MOJIMMEPU3ALMS U TTOJIMKOHIECHCALIHSL.

OKCIEpUMEHTAJIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpaIlCHUN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaIMETHBIX CBS3E€H MPU U3YUYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYILIECTBISETCA YEpe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHATHHA, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JUISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011e ecTeCTBEHHO-HAYYHBIC MMOHSATHUS: SIBICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaIu3, CUHTE3, Kiaccuukamms, mepuoIuIHOCTh, HAOIIOACHHE,
U3MEepeHHe, SKCIIEPUMEHT, MOJISITUPOBAHHE.

®duszuka: wmatepusi, DSHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKya,
HSHEPreTUYECKUM ypPOBEHb, BEIIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PM3MUECKUE BETUYUHBI U SAMHUITHI UX U3MEPEHUSL.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
doTocuHTE3, OHMOJIOTMYECKH AaKTHUBHBIC BelIiecTBa (OCNKH, YTIEBOIBI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOILINBO,
PECYpCBHIL.

TexHONOTHS: TNHINEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE MpernapaThl, MaTepUabl U3
WCKYCCTBEHHBIX I CHHTETHUECKHIX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne 0CHOBbI XUMHHU

XUMHUYECKUI 3eMeHT. AToMm. SIpo aroma, H30TOMNbBI. DJIEKTPOHHAs
000J1049Ka. DHEPreTHYCCKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacipeesieHus] 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAOB. IJIEKTPOHHASI KOH(UTYypaIlHsI ATOMOB.

[lepnognueckuii 3aKoH u llepnonnueckas cucteMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepumoandeckoil cuctembl
xuMmuuecknx anemeHtoB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHMS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB XUMHUUYECKHX DJJIEMEHTOB W
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaM U Mepuojaam.
3HaYeHue MEePUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenune BemecTBa. XUMHUYECKAass CBSI3b. BHIBI XUMHYECKOW CBA3U
(KOBaJIGHTHAsl HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
o0pa3oBaHHsA KOBAJIEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI U JIOHOPHO-
akienTopHelil). BogopoaHas cBs3b. BajleHTHOCTh. DIEKTPOOTPHUIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJEKYJSApPHOTO HM  HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THMbl KPUCTAIUNIMUYECKUX PEUIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKH.



[TonsiTue o nucnepcHbIXx cucTeMax. VICTUHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 1051 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUM. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHMYECKasl CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJIaccaM.

Xumuyeckass — peakinus.  Knaccudukanuss  XMMHUYECKHUX — peakiuidl B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XuMHYecKoe paBHOBecHe. DakTOpbl, BIMUSIOIIME HA COCTOSHHUE
XuMudeckoro pasHosecus. Ilpunnun Jle Ilarense.

DnekTponuTuueckas auccounanys. CunbHbIe U ciadbie a1eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAs, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNMEPUMEHTAIbHBIE METOJIbl M3YYEHHUS BEIIECTB M UX MPEBPALLCHUMN:
neMoHcTpauus Tabmun «Ilepuonnueckas cucreMa XuMHYecKux 3aeMeHToB /. U.
MenpeneeBay, U3ydyeHHE MOJENIEH KPUCTALIUYECKUX PEMIETOK, HAOIIOJCHUE U
OTNKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE NMEPOKCUIA
BOJIOPOJA B IPUCYTCTBUM KATAIM3ATOPA, ONPEAEIEHUE CPEIbl PACTBOPOB BEIIECTB
C IOMOIIBIO YHUBEPCAILHOT'O MHIUKATOPA, PEaKIIMi HOHHOTO 0OMeHa), MPOBECHUE
MpaKTUUEeCKON paboThl « BiusiHue pa3nuuHbix (PAaKTOPOB HA CKOPOCTh XUMUYECKOM
pEeaKIum».

PacuérHble 3anaumn.

Pacuérel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUid, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, PACUETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBas JOJIS
BEILIECTBAY.

Heoprannuyeckass xumms

Hemeramnel. Ilonoxenue HemeraiuioB B llepuomnueckor  cucreme
xuMuueckux sneMeHToB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB.
du3nyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONUS HEMETAIOB (HA MpUMEpe
KHCJIOpO/a, cephl, hocdopa u yriepoa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAUIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoga U KpeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCIIOPOICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTMHEHU ).

[IprMeHeHnE Ba)KHENIIIMX HEMETAIUIOB U X COCTMHEHUM.

Merannsl. [lomoxenne meramioB B [leprnoanyueckon cucTeMe XUMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTtasuioB. O6mue (usnyeckue cBoicTBa MeTamuioB. CIiaBbl METAILIOB.
DJIEKTPOXUMHUYECKHAN PsAJT HATIPSIKEHUN METAJIIOB.



XUMUYECKHE CBOMCTBA BAXKHEUIMX META/UIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, aJlOMAHMM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue crmocoObl MmomyyeHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY H
TEXHHUKE.

OKCNEPUMEHTAIBHBIE METOJIbl M3YYEHHUSl BEIIECTB M UX MPEBPALCHUM:
M3YUYCHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», 00Opa3l0B HEMETAJUIOB, PEIICHUE
AKCIEPUMEHTAJLHBIX 3a/a4, HaOJIOJIEHHEe M OIHMCAaHHE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJAECHCTBHE THUJPOKCHUJIA ATIOMUHUS C PACTBOPAMHU
KHUCIIOT U IeJI0Uei, KaYeCTBEHHBIE PEeaKIMU Ha KATHOHBI METAJIJIOB).

Pacuérunle 3amaqn.

Pacuétpel mMacchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIMU BEIIECTB,
pacy€Tsl Macchl (00BEMa, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OHO
U3 BEILIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMum B 00€CrieYEeHUU 3KOJIOTUYECKOU, IHEPTreTUYECKON M MHUILEBOM
0€30MacHOCTH, Pa3BUTHH MEAUIHHBL [loHSATHE O HAyYHBIX METOJaX IMO3HAHMS
BEILIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIIEHHOTO
IIOJTIy4YE€HUs] BaXKHEUIIUX BEILECTB.

UenoBek B MHpPE BEIIECTB U MATEPUANIOB: BAXHEUIIME CTPOUTEIbHBIC
Marepuanabl, KOHCTPYKLIHOHHBIE MATEpUalbl, KpPACKH, CTEKJIO, KepaMHKa,
Marepuanbl s JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MpPaBWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
penaparoB, IpaBuiIa 0€30MMaCHOTO UCIIOIH30BAHUS MIPENapaToB OBITOBON XUMUU B
ITIOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBS3HU.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H MpuU  HU3yyeHUHM oOmed o
HEOpPraHU4YeCKOW XUMUH B 11 Kiacce OCyIIEeCTBISIETCA Ye€pe3 MCIOIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYUHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTe3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

dusuKa: MaTepus, SHEPTHs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaJIHNOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHME BEUIECTBA, (PU3MYECKHUE BEIMYMUHBI U €IMHMIIBI MX
M3MEpPEHUS, CKOPOCTh.



buonorusi: kineTka, oOpraHu3M, SKocUcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTbI, BATAMHHBI, 0OMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOPHbIE MOPO/IbI, NOJE3HbIE UCKOMAEMblE, TOILJIUBO,
pecypcehl.

TexHonorus: XUMHUYECKasi MPOMBIIIEHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOUTENBHBIX MAaTE€pPHANIOB, CEIbCKOXO3SIMCTBEHHOE TPOU3BOJCTBO, MHUIIEBas
IPOMBIIUICHHOCTh,  (papMaleBTUYECKass  MPOMBINUICHHOCTh,  MPOU3BOICTBO
KOCMETHUYECKHUX IMPernapaToB, NPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
3JIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCSL TMPOTrpaMM CpeaHero oOmiero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W TIpeIMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3pabOTKHU IUIAaHUPYEMBIX PE3YJIbTATOB OCBOEHUS NPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SABJISAETCS CUCTEMHO-AESITEIbHOCTHBIN MOAXOI.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeaMeTa «XHMHs» Ha YPOBHE CPEIHEr0
o011ero oOpa3oBaHus BbIJICTEHBI CIEAYIONIUE COCTABISIONIHUE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K 00YUEHHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKaMU, MPUCYIIMMHU LETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
LEIN U CTPOUTDH )KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CIMHCTBE YYEOHOW ¢ BOCIUTATEIBHOU JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMU, COIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOLIECTBA, MPUHATHIMU B OOLIECTBE
HOpMaMM W TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOINO3HaHMUs, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaroIIIXCsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMbITA IO3HABATENILHOM M NPAKTUYECKON NESITeIbHOCTH
oOy4Jaromuxcs Mo peaju3ally MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOILIEHHI B KOJUIEKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU I€SITEILHOCTH MPU CO3/IaHUN YUEOHBIX
IPOEKTOB, PEIICHNH YUEOHBIX 1 MO3HABATENIbHBIX 3a7a4, BHIITOJTHEHUN XUMUYECKIX
DKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMaThb M MPUHUMAaTb MOTHUBBI, HAMEPEHHUS, JIOTMKY U
apryMEHTBI IPYTUX MPU aHAIU3€ PA3IUYHbIX BUJOB YUEOHOU A TENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMA!

LIEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAayYHOMY HAaCIEIUIO
OTE€UYECTBEHHOMN XMMUM;

yBaXEHHsI K MpoOIlecCy TBOpUECTBA B 00JacCTH TEOPHUH U IMPAKTUYECKOTO
IIPUMEHEHUSI XWMHH, OCO3HAHMUS TOIO, YTO JOCTH)KEHMS HAayKH €CThb pe3yJIbTaT
JUIMTEJIbHBIX ~ HAaOJMIOJE€HUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa ¥ M03HABATEIIBHBIX MOTUBOB B IIOJIyYEHUH U ITOCIIEAYIOIIEM aHAIN3E
UH(pOPMAIIH O NEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBECHNS;

CHOCOOHOCTH OLIEHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSMU,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE ITOBEJACHUE MU IIOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBUI 3THX
MOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPbI 310POBbSI:

NOHMMAaHUSA LEHHOCTEH 310poBOro u 0Oe3omacHoro oOpas3a IKHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
IICUXUYECKOMY 3710POBBIO;

coOMto/IeHUs TpaBui 0e30MacHOro OoOpalieHusi C BEIIeCTBaMU B OBITY,
NIOBCEHEBHOM KU3HU U B TPYJAOBOU JIE€ATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI HMHIMBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUsAX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMS MOCIEACTBUN U HENPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-MCCIIEI0BaTENbCKON
NEeSATENbHOCTH, OOILIECTBEHHO TMOJE€3HOH, TBOPYECKOM W JPYruX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTUE B PEIICHHM NPAKTUYECKUX 3aaad
COLIMAIbHON HAIpPaBJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3IudyHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymieil mpodeccur U peaau3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIECOO00PA3HOTO OTHOILIEHUS K MPHUpOJe, KaK HMCTOYHUKY
CYILIECTBOBAHHS )KM3HH Ha 3€MIIE;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUN XUMHM JAJIs
peLIEHUs] BOIPOCOB PAlIMOHAIBHOTO MPUPOJOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUH, MPUHOCIIIUX Bpel OKPY’KAIOLIEH
IPUPOAHON Cpele, YMEHHsS INPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUA NMPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;

HaJIM4Yusl pa3BUTOr0 3KOJIOTMYECKOTO MBILIJIEHUS, IKOJIOTUUECKOM KYJIbTYPHI,
OIbITa NEATENBHOCTH 9KOJIOTUYECKOM HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIBHOM
NPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILIECTBEHHON MTPAKTUKH;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKH, OCO3HaHHMs €€ polu B
(GopMUPOBAaHNUN PAIMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3/aHUU LIEJIOCTHOTO
IpeacTaBlieHuss 00 OKpYyXaloleM MHUpE Kak O €IMHCTBE MPHUPOIbI U YEIOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpoOJieM COXpaHEHUs
IPUPOIHOTO PABHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
LUMBUJIM3ALMH: B €€ TYMaHUCTUYECKON HAIIPaBIE€HHOCTH U Ba)KHOM POJIN B CO3/IaHUN
HOBOM 0a3pl MaTepHAbHOM KYyJbTYPhl, PEIICHUH TJIOOAIBHBIX MPOOIIeM
YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPIETUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O00ECIEeYeHUH YCIOBUN
YCHEUIHOTO TPY/a U SKOJIOTUYECKH KOM(POPTHOMN JKU3HH KaXKIOT0 WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHUMAaHHA CYLIHOCTH METOJOB
MO3HAHHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJIy4aeMble 3HAHUS JJIs1 aHAIW3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIETr0 MUpa U



IPOUCXOSIIMX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIBIO MOTYUYEHUS TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKHWE 3HAHUS JUIs
penieHus Ipo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJIYyYEHHUIO HOBBIX 3HAHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B pazNuyHbIX cepax mpodeccruoHanbHON
NEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS y4eOHOTO TMpenMera «XUMHUs» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIFOYAIOT:

3HauYMMble 9 (OPMUpOBaHUS ~ MHUPOBO33PEHUSI  OOyYarOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHayYHbIe TOHATHSA, OTpaKarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMA, HAYYHBIM (pakT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIe0BaHne, HAOIIOACHHE, U3MEPEHHE, SKCIIEPUMEHT U APYTHUE);

yHUBEpCcaJbHble y4eOHbIE NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

peryJIsITUBHBIC), obecrieurBaroIINe dbopmupoBanue (hyHKITMOHATILHOU
IPaMOTHOCTH ¥ COIUATLHON KOMIIETEHITUN 00yJaronTuXcs;
CIIOCOOHOCTB oOy4aromuxcs WCITOJIh30BaTh OCBOCHHBIC

MEXKIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBUA B IMMO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MertanpeaMeTHbIE Pe3yabTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH MOo3HABATEJIbHBIMH
NeCTBUSIMU:

1) 0a30BbIe JJOrHYecKHUe AeCTBUS:

CaMOCTOSITEIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOsiemy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONPENICIISITh LEIU JCITEIbHOCTH, 3aJlaBasi NapamMeTpbl U KPUTEPUU HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIHTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCII0JIb30BaTh TMPH OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICTIATh XAPAKTEPHBIC NMPHU3HAKU TMOHATUM U YCTAHABIMUBATH UX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM IJs KiIacCUPUKAIUU BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHIYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUSI B paccMaTPUBAEMbBIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE O3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJIEMEHTA, XUMU4ecKas (popmyiia, ypaBHEHHE XUMUUYECKON PEaKIIuu
— TIPU PEIICHUHU YYEOHBIX TMO3HABATEIbHBIX U MPAKTHUYECKUX 3a7a4, MPUMEHSThH
Ha3BaHHbIE MOJIEIbHBIEC MPEJCTABICHUS JJIS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TMO3HAHUS BEHIECTB M XUMHUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIEHHBIC
U CaMOCTOSTEIbHO C(OpMYJIHpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJ€Th HAaBBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOII0JATh 32 XOJ0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (POpMYyJIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTHU PE3YIBTATOB UCCIICIOBAHMS,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
NEATeIbHOCTH, TMPOSBIISATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3TMYHBIX METOJIOB
MO3HAHUSL.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIuu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
oroope wuHbOpMan¥K, HEOOXOMUMOW JJIsi BBIMOTHEHUS YYEOHBIX  3amad
OIPEEIIEHHOIO TUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHA U Pa3TUIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSAITETTLHO  BBIOMpATh  ONTHUMANBHYIO  (GOpMy  TPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

WCITIOJIB30BATh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MPH PAbOTE C XUMUIECKOM
uHpOpMaIMeH: TPUMEHITh MEKIpPEAMETHbIC ((QU3NYECKHEe W MaTeMaTHYCCKHE)
3HAKU U CUMBOJIbI, ()OpMYJIbl, a00OpEBUATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOM TeMbI B XOJ€ Iuajora u/uiu
JTUCKYCCHUW,  BBICKA3bIBaTh  WJAEH, (OPMYJIUPOBATH CBOM  MPEIOKCHUS
OTHOCHUTETHHO BBITTOJTHCHHUS TIPE/IIIOKEHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3ybTaTOB IO3HABATEIBHOW JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUHU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUYECKONW padOThl MO HCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro MmpoekTa u (hopMyJIupoBaTh BbIBOIbI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUN IMMyTEM COTJIACOBAHUS TO3WIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBjajieHHe YHUBEPCAJIbHBIMH PeryJISSTHBHBIMH JeHCTBUSIMMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeATENBHOCTh, OMpeaessas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUHU YYEOHBIX UM HCCIEAOBATENbCKUX 3a7ad, BBHIOMpaTh HauOolee
3G deKTUBHBIN Ccroco0 HMX pemieHus ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JCATEIIPHOCTH HA OCHOBE CaMOaHaIH3a U
CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yiabTaThl OCBOCHMS Kypca «Opranudyeckas XUMUs»
OTpaXXaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUH B IO3HAHUU SIBJICHUW TPUPOIBI,



B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTU, €€ (DYHKIIMOHAIBLHOU
rPaMOTHOCTH, HEOOXOJUMOM [IJIsl PEUICHUs MNPAKTUYECKUX 3a]lay U SKOJIOTHYECKH
000CHOBaHHOTO OTHOIIICHHS K CBOEMY 3/I0POBBIO U MPUPOJIHOM CpelIe;

BJIAJICHUE  CHCTEMOW  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS (XUMHUUYECKUU DJIEMEHT, aToOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHyTass U COKpalllEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINA, PaTuKall,
W30MEPHSI, U30MEPBL, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPO U
a30TCOJIep)Kalllue€ COEIUHEHHUs, MOHOMEp, TOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS); TEOPUM U 3aKOHBI (T€OpUS CTPOCHUS
oprannueckux BemiectB A. M. BytiepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK XHUMHUU; MHPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE NOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (DAKTOIOTUYECKUE CBEACHUS O CBOMCTBaxX, COCTaBe, MOJYYEHUU H
0€30MaCHOM HCIOJb30BAHUM BAXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATEIbHOCTH YEJI0BEKa;

c(OpPMHUPOBAHHOCTh YMEHHI BBISBIATH XapaKTEpHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUA IMpHU
OMMCAHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHUYEeCKUX COCAMHEHUM;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHMUYECKYI0 CHUMBOJIMKY JJIS
COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLIEHHOMN)
dbopMyn OpraHMYECKHMX BEHIECTB W YPaBHEHUN XUMHUYECKUX DPEaAKIUH,
U3TOTABJIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl WIUTIOCTPALIUU HX
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAJIC)KHOCTh HM3yUYCHHBIX
OpraHWYECKUX BEIIECTB MO HMX COCTaBy M CTPOEHUIO K OMNPEIeIEHHOMY
KJIacCy/Tpynne CcoequHEHu (yrJIeBOJOPOJAbI, KHCJIOPOA U a30TCOJIEpPKaIue
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIC COCIWHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematuieckoii HomeHkiatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMUJICH, alleTUJICH,
ATWJICHTJINKOJb, THIEPUH, (EeHON, (HOopManbAeTH, aleTalbIeTHa, MypaBbHUHAS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAs KHCIIOTa, CTEAPUHOBAsI KUCJIOTA, TIII0K034,
bpykTO3a, Kpaxmall, [eJUTI0II03a, TJIULIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJIBI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCTUHEHUSX (OIMHAPHBIC U KPATHBIC);

chOpPMHUPOBAHHOCTh yMEHHUS TMPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bByTiepoBa ais o0bsCHEHHs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTaB, CTPOCHHE, PU3HUSCKHEC
U XUMHYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHWYeCKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPOIIIICH, alleTHIICH, OyTaaueH-1,3,
MeTui0yTaaueH-1,3, 0eH3051, METaHOJI, 3TAHOJ, STUJICHTJIUKOIb, TIUIEPUH, PEHOI,
arieTaIbJICTH, MypaBbUHAS M YKCYCHAsI KHCIIOTBI, TJIFOKO3a, KpaxmaJl, IMeJlTi0i103a,
AMUHOYKCYCHAsl KHCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3h MEXKIYy HUMHU
YPaBHEHUSMH COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKIUHA C WCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJIOPOIHOTO
CBIpbsi (HEDTh, MPUPOAHBIN Ta3, YroJib), CIIOCOOBI UX MEPEePadOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOYKTOB IEPEPadOTKH;

c(hOPMHPOBAHHOCTh YMEHHUU TIPOBOJAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIWYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peaKIMK MO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEILIECTB
WM IPOAYKTOB PEaKITHH);

c(hOpMHPOBAHHOCTh YMEHHH BIJIAJIETh CHUCTEMOW 3HAHWUH OO0 OCHOBHBIX
METO/IaX HAYyYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3yYCHUH BEIIECTB U
XUMHUYECKUX SIBJICHUN (HaOII0/IeHre, U3MEpPEeHUe, SIKCIIEPUMEHT, MOJICITUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHSTHS PEIIeHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMHU M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJIOl ¥ J1TabopaTOpHBIM O00OPYJOBAaHMEM, a TaKXKe MpaBWiIa OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLMSIMHU TIO0 BBINOJHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB;

chOpPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH W BBHITIOJNHATh XUMUYECKHM
HKCIIEPUMEHT (IIPEBPAILIEHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBAHUH, MTOJTyUEHUE
ATUJICHA U U3yUYE€HHE €0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEUIECTB,
JeHaTypanus O0CIKOB IMPU HArPEBaHWH, [IBETHBIC PEAKITMH OCIIKOB) B COOTBETCTBUU
C TMpaBWJIaM{d TEXHHUKU OE30MMAaCHOCTH TpU OOpaIlieHuH ¢ BEIeCTBAMU |
Ja00paTOpHBIM  000pYyJAOBaHUEM, TMPEACTABIATh PE3yJNbTaThl XUMHYECKOIO
DKCIIEpUMEHTa B (OpME 3aMHuCH ypaBHEHUN COOTBETCTBYIOIIUX PEAKIHA U
(dbopMyITUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

cOpPMHPOBAHHOCTh YMEHUW KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uH(OpMAITHIO, TIOJy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHeT 1 apyrux);

chOpMUPOBAHHOCTh ~ YMEHHH  cOONrOAaTh  IpaBHJIa  AKOJIOTHYCCKH
1eecO00pa3HOro TMOBEJEHUs B OBITY M TPYIOBOM JEATEITBHOCTH B LEISAX
COXpaHEHHUSI CBOETO 3JI0POBbS M OKPYKAIOIICH MPUPOTHON Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JCHUCTBUSA HA >KUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BeIlleCTB, MoHUMasi cmbica mnokazarens [I/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBLICHUS W MNPEAOTBPALICHHUS KX BpPEAHOTO BO3JECUCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIs. O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOJAaX IO3HAHUS BEIIECTB U
XMMHUYECKUX SIBIICHUN;

JUISL CHENBIX W CHA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE WCIIOIh30BATh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. Bpaiins ms 3anmucu XMMUYECKUX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHMS Kypca «OOmas W HeopraHuydeckas
XUMUSD OTPaXKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIA XUMUU B IO3HAHUH SIBIICHUI IPUPOBIL,
B (GOPMUPOBAHUMU MBIIUICHUS MU KYJIbTYypbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl pElIeHUs MPAKTUYECKUX 3a]lad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO M IIPUPOJIHOM Cpelie;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONIUE MOHATHSA (XMMHUYECKUI 3JIEMEHT, aroMm, u3oTom, S-, p-, d-
ANIEKTPOHHBIE OPOUTANIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBS3b
(xoBaJIeHTHas, MOHHAsI, METALTUYECKasl, BOJOPOAHAS ), KPUCTAIITMYECKAsl PEIIETKA,
TUMBl ~ XUMHUYECKUX  PEAKIUM, PacTBOp, IJICKTPOJUTHI, HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAUCCOIMAIMS, OKHUCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTH
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPAaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTHYECKON aucconmannu, nepuoandeckuit 3akon [[. M. Mennaeneesa,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIlCHUSI SHEPTUU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUU SA3bIK XUMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIME B OCHOBE IMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKUX SIBJICHUM, (PAKTOJOTMUECKHUE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMacCHOM HCTOIb30BAHUH BAKHEUIITUX HEOPTaHUIECKUX
BEIIECTB B OBITY U MPAKTUYECKOM IEITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBJISATH XapaKTepHbIE MPU3HAKU TOHSTUM,
yCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALCHUI;

c(hOpPMHUPOBAHHOCTh YMEHHM HCIONB30BATh XMUMHUYECKYI) CHMBOJIUKY IS
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyro HoMeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTICITBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIM ra3, aMMHaK, TamiéHas
U3BECTh, HETAlIEHAs] U3BECTh, TUTHEBAS CO/IA, IUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OINPEACATh BaJCHTHOCTb U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, HOHHAsI, METAJJINYECKAasi, BOJIOPOJIHAS]) B COCIUHEHUSIX, THUII
KPUCTAJIMYECKON pEeIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAsA, METAJTMYECKAs), XapaKTep CPeIbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTh YMEHHI YCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBy K OMNpPEACIIEHHOMY KiacCy/TpyIre
COCIMHEHUH (MPOCThIE BEIMIECTBA — METAJIbl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMbICI MEPUOAMYECKOro 3akoHa /1.
N. MenpeneeBa U I€MOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOIIYI0, OObSICHUTEILHYIO
U IIPOTHOCTUYECKYIO (PYHKIINH;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX »dJeMeHTOB 1—4 mnepuonoB Ileprnonnueckoil cucTteMsl
xuMHudeckux saemeHtoB JI. M. MeHnaeneeBa, UCHoOab3ys HOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTHU
M3MEHEHUsI CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COEAUMHEHUM MO MepuojaM u
rpynnam llepuognueckon cucrteMbl xumuieckux 3semeHToB 1. 1. Menneneesa;

chOpMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh  (OMUCHIBATH)  OOIIHE
XUMHAYECKUE CBOWMCTBA HEOPraHMYECKUX BELIECTB  PA3JUYHBIX  KJIACCOB,
NOATBEPkKAaTh CYIIECTBOBAHWE T€HETHUYECKON CBSI3M MEXK]Y HEOPraHUYECKUMU
BEILIECTBAMU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIUPOBATH XMUMHYECKUE PEAKIUU TIO0
pa3NIUYHBIM TMPU3HAKAM (YUCIY M COCTABY pPEArupYIOMIMX BELIECTB, TEILIOBOMY
s dexTy peakiu, U3MEHEHHUIO CTEMEeHEW OKHCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peaKklny, yYaCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTaBJISITh YpPaBHEHUS PEAKIUN pPa3IuyHBIX
THUIIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHHS PEaKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMHU UAYT JI0 KOHIIA;

cOpPMHPOBAHHOCT, YMEHUW TMPOBOJUTH PEAKIHMH, MOJATBEPKIAIOIINE
KAUueCTBEHHBI COCTAB pPa3IMYHbIX HEOPraHMYECKHUX BEIIECTB, pPacClO3HaBaTh
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;



c(hOpMUPOBAHHOCTh YMEHUW  pacKpbiBaThb CYIIHOCTb  OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIPHBIX PEAKIIMA TOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM
peaKIuu OT pa3InYHbIX (PaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCHUMOCTH OT BHelIHero Bo3aeictaus (mpunuui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpPU30BaTh XHUMHUYECKUE IPOIIECCHI,
JIekKAIUE B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUsI CEPHOM KHUCIIOTHI, aMMHaKa, a
TaKkke CPOPMUPOBAHHOCTH NPEJCTABICHUN 00 OOMMX HAyYHBIX NPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIEHUSI C UCIOJIb30BaHUEM
MOHATHS «MACCOBAs JI0JIS BEIIECTBA B pACTBOPE», O0BEMHBIX OTHOIICHHH Ta30B MPHU
XUMUYECKUX PEaKIMsIX, MacChl BEIIECTBA WIM 00bEMa Tra3oB IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BELIECTB, TEIJIOBOr0 3(P(eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIOIaTh TIPaBUIIa MOJIH30BAHUS XUMUYECKOM
MOCyJIOl ¥ J1TabopaTOpHBIM O0OPYJIOBAaHMEM, a TaKXKe MpaBWia OOpalleHus ¢
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBITTOJHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBINOIHATH XUMHUYECKUM
AKCHEPUMEHT (pa3floKEeHUE MEePOKCUAa BOAOPOJAa B MPUCYTCTBUU KaTalu3aTopa,
OMpENENIEHNEe CpeAbl PacTBOPOB BEHIECTB C MOMOIIBI YHHUBEPCAIBHOTO
WHIMKATOPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuu,
peakluyd MOHHOro OOMEHa, KayeCTBEHHBbIE peakIMu Ha cyibdar-, KapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KaTUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7ad IO
temMam «Metaib» U «Hemerannae») B COOTBETCTBHM C MpPaBHIAMH TEXHHKHU
0€30MacHOCTH TPHU OOpaIllEeHUH C BEIIECTBAMHU M JTaOOPATOPHBIM 000pYOBAaHUEM,
NPEACTaBIATh PE3YyJbTaThl XHUMHUYECKOrO JKCIEpUMEHTa B (opMe 3amucu
ypaBHEHUI COOTBETCTBYIOIIUX PEAKIINI U (POPMYJIHUPOBATH BHIBOBI HA OCHOBE 3TUX
pe3yIbTaTOB;

chOpPMHUPOBAHHOCTh yMEHUW KPUTUYECKH aHAIM3UPOBATH XHWMHUUYECKYIO
uH(OpMAIUIO, TMOJYy4YaeMyl0 U3 pa3HbIX HUCTOYHUKOB (CpEICTBa MacCOBOMU
KOMMYHUKaIuu, MHTepHeT u ApyTHX);

chOpMUPOBAHHOCTh ~ YMEHUH  COOJIOJaTh  TpaBWIa  DKOJIOTHYECKU
IIEJIeCO00Pa3HOTO TOBENEHUS B OBITY W TPYAOBON NEATEILHOCTH B IEIIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAOUIEH MPUPOJHOU Cpelibl, OCO3HABAaTh
OMAaCHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MbI ONPEICIIEHHBIX BEIIECTB, IOHUMAs



cmbicnt mokazarenss IIJIK, moscHAT, Ha mpuMmepax cHoocoObl yMEHBUIEHUS U
NPEIOTBPALICHHUS X BPEIHOTO BO3JEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsL 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
OPUMEHATh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAAX IIO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUIS CIIETIBIX M CJIA0OBHIALNIMX OOYyYalOlUMXCA: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy o0o3HaueHui JI. Bpaiins s 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHuMe pa3iesioB U TeM (undposbie)
Ne n/m Konrpoanubie IIpakTuueckue
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI pecypes:
Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKOM XMMHHU
IIpenmer opranndeckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3znea 2. YriaeBoaopoanbl
2.1 [IpenenpHBIEC YTIIEBOIOPOABI — AJTKAHBI 2
59 HenpenenbHble yrieBoJopO/Ibl: aJIKEHBI, 6 1
aJIKa/IueHbI, aJTKUHBI
2.3 ApoMaTtudecKkue yrieBoa0poIbl 2
54 [IpupoaHbIe HCTOYHUKH YIJIEBOJAOPOIOB U 3 1
UX mepepadboTKa
Hroro no pasneny 13
Pasnen 3. Kuciiopoacoaep:xaniue oprannyeckue coeuHeHust
3.1 Crupter. denon 3
3.9 Anpaerunpl. KapOOHOBBIE KUCIIOTHI. 7 1

CrnoxHble 3¢upbl
3.3 VYrneBoasl 3 1



Utoro no pazneny

Pasnen 4. A3oTcoaep:kaiine opraHudecKue coeTMHeHUus

13

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro mo pazneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIe COeIHHEHUS

5.1 [Tnactmaccel. Kayuyku. BonoxHna 2
Wroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



11 KITACC

KoandyecTBO YacoB DJIeKTPOHHbIE
HaumMmeHoBaHUe pa3ie/ioB H TEM (audpoBbie)
Ne n/m P Kontpoabnbie  IlpakTHueckue p
NMPOrpaMMbl Bcero oOpa3oBaTeJibHbIE
padoThbI padoThl
pecypchbl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Ctpoenue atomoB. [lepuoanyeckuii 3aKoH
1.1 u [lepuonnueckas cuctemMa XUMHUYECKUX 3
aneMmenToB . 1. Menneneera
19 Crtpoenue BemiectBa. MHOTOOOpasue 4
' BEIIECTB
1.3 XVMHYECKUE pEeaKIIUU 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannuyeckasi xummusi
2.1 Meramist
2.2 Hemeramnst 1
53 CBs13b HEOPTAaHMYECKUX U OPTaHUYECKHUX 5
' BEIIIECTB
Hroro no pazneny 17
Paznen 3. XuMus u :KM3Hb
3.1 XUMUs ¥ )KU3Hb 4
Uroro no pazpeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

[Ipeamer opraHn4ecKoi XuMHuH, e
BO3HMKHOBEHHWE, PA3BUTHE U 3HAYCHHE

Teopus CTpoeHUs OPraHUuYECKUX

coenquHeHnit A. M. bytiepoBa, €€ OCHOBHbIE

ITOJIOXKCHHUA

[IpencraBnenue o kinaccuduxauu
opraHuveckux BemiecTB. Homenknarypa

(cucremaTuyeckasi) U TpUBUAIbHbIC Ha3BAHUS

OpraHn4€CKuX BCUICCTB

AJKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKUHN PSIJT

Meran u 3TaH — npocTeuIme
MIPEICTABUTENN ATKAHOB

AJIKEHBI: COCTaB U CTPOECHUE, CBOWCTBA
DTWIEH U IPONWIEH — MPOCTEUIIINE
IIPEJICTAaBUTENIN AIIKEHOB
IIpakTnueckas padora Ne 1. «Iloxyuenue
ATHJIEHA U U3yYEHHUE €T0 CBONCTBY
Anxanuensl. byraguen-1,3 u
MetunoyrtaaueH-1,3. [lonydyenne
CHUHTETUYECKOT0 KayuyKa U PE3UHBI

KoaunuecTBo yacoB

Bcero

KonTtposbHbie
padoThbI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbIE
undposBbie
oOpa3oBaTe/ibHbIE

pecypchl



AJIKMHBI: COCTaB U 0COOEHHOCTH CTpPOCHHA,

10 TOMOJIOTMUYECKUH psll. ALIETHIIEH —
MPOCTEHIINI IPEICTAaBUTENb ATKUHOB

11 Brrunciienus mo ypaBHEHHIO XUMHYECKON
peaxkiuu

12 ApeHbl: 0eH3071 U TOIyoJ. TOKCHYHOCTh
apeHoB

13 ['enernueckas cBs3b yrieBOJOPOIOB,
NPUHAIISKANINX K PAa3THYHBIM KJ1accam
[IpupoaHble HCTOYHUKH YTJIEBOJAOPOIOB:

14 MIPUPOJIHBIN ra3 U NOMyTHBIE HEPTIHBIE Ta3bl,
HE(PTh U IPOIYKTHI €€ epepadoTKu
[IpupoaHbIE UCTOYHUKH YTIEBOIOPOIOB:

15 MIPUPOIHBIN Ta3 U MOMyTHBIC He(TSHBIC Ta3HI,
He(PTb U IPOIYKTHI €€ epepadoTKU

16 KonTponbaas paboTa mo pazueny
«YTIIEBOAOPOIBD)

17 [IpenenbHBIC OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ 3TaHoI1. BooponHas cBs3b

18 MHoroaromMHbie COUPTHI: 3TUICHIIUKOIb U
TIIALEPUH

19 ®deHoII: CTPOEHUE MOJIEKYJIIBbI, (PU3NYECKHE U
XHUMHYECKHE CBOWCTBA, TPUMEHEHHE

20 Anpaerupl: GopMambIeTUA U AllCTATbICT U],
Aneron

21 OAHOOCHOBHBIE NpeebHbIE KAPOOHOBBIE

KHCJIOTBI: MypaBbUHAA U YKCYyCHas




[TpakTrueckas padota Ne 2. «CBoiicTBa

22 pacTBOpa YKCYCHOM KHMCIIOTBD»

93 CreapuHOBasi M OJICMHOBASI KUCIIOTHI, KaK
MIPEJICTAaBUTENN BBICIIUX KaPOOHOBBIX KHCIOT

24 MBpla KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JSUCTBHUE
Crnosxubie 3(Upbl KaKk MPOU3BOIHBIC

25 KapOOHOBBIX KUCIOT. ' HAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: ruapOaN3, NPUMEHEHHE,
Ouooruueckas pojb )KUPOB
VYrieBobl: cocTaB, KiacCUpUKAIIHS.

27 Baxwuerinme npencraBuTeNu: riKo3a,
bpykTO3a, caxaposa

28 Kpaxmai u nemtosa03a Kak mpupoIHbIe
MTOJIUMEPBI
KonTponbhas pabota no pazaeny

29 «Kucnopoaconepxaiiye opraHuuecKue
COEMHEHUS»

30 AMUHBI: METUJIAMHUH U aHWIWH
AMUHOKHCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYecKre COCAMHEHUS, NX
Ouonoruueckoe 3HaueHue. [lentuapt

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIE COSTMHEHHSI

33 OcHOBHbIE IOHATHUSL XUMHH

BBICOKOMOJICKYJISIPHBIX COCI[I/IHGHI/Iﬁ




OCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUMN.
[Inmactmaccel, KaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME

34



11 KITACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(Urypalus aToMOB

KoaudecTBO 4acoB

Bcero

KonTposbHbie
padoThl

IIpakTn4yeckue
padoThI

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMa XMMHUYECKUX dJ1eMeHTOB 1. 1.
MeHeneeBa, UX CBsI3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XUMHYECKHUX DJIEMEHTOB U UX COEIMHEHUH 10
rpynnaM u nepuoaam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xuMudeckux ayiemeHToB .M. MeHnieneena B
Pa3BUTHH HAyKH

CtpoeHue BemecTBa. XUMHUYECKas CBSI3b, €€
BUAbBI; MCXaHU3MbI o6pa30}3aH1/1;1 KOBAJICHTHOM
cBA3u. BonoponHas cBs3b

BajieHTHOCTB. DIEKTPOOTPUIIATEILHOCTb.
Crenenb okucicHus. BemecTa
MOJICKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsTHE O MUCTIEPCHBIX cUcTeMaX. McTHHHBIE
Y KOJUIOHMJIHBIC PaCTBOPBI. MaccoBast 101t
BEILIECTBA B PaCTBOPE



10

11

Knaccudukanus u HOMeHKIaTypa
HEOPraHWYECKUX COeNMHEHUN. ['eHeTnueckas
CBSI3b HEOPraHUUYECKUX BEILIECTB, Pa3JIUYHbBIX
KJIaCCOB

Knaccudukanus XuMHUECKUX peakluii B
HEOPraHWYECKON M OpraHUYeCKON XUMUU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAILCHUS SHEPTUU MPU
XUMUYECKUX PEAKIUAX

Ckopoctb peakuuu. OOpaTUMble peaKIiH.
XHUMHYECKOE PAaBHOBECHE

[TpakTuueckas padota Ne 1. « Bimustaue
pa3ianuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DnexTponuTHyecKkas auccoruanus. [Toasatue
0 BoJIOpoHOM moka3zarene (PH) pacTBopa.
Peakiuu nonHoro o6mena. I'uaponus
OpPraHUYECKUX U HEOPTAaHMYECKUX BEILECTB

12

OKUCIUTEIBHO-BOCCTAHOBUTEILHEIE pcaKknuu.
[TonsiTue 00 A7EKTPOIIN3€E PacIyiaBOB U
pacTBOpPOB COJEH

13

14

KonTponbhas pabota no pazaeny
«TeopeTnueckue OCHOBBI XUMUUY

Metannsl, ux nonoxenue B [lepuoanueckoit
CHCTEME XMMHUUYeCKHuX 31eMeHToB [l. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmue Gusuvecke cBONCTBA
METaJIJI0B



15

16

17

CrutaBbl METAIIOB. DJIEKTPOXUMHUYECKHUM Psifg
HaIPsHKEHUN METalIoB

XHUMHYECKHE CBOMCTBA BAXKHEHIITNX METAJJIOB
(HaTpuii, KA, KaJbIIUA, MarHuH,
AFOMHUHHMI) ¥ UX COCTUHEHHMA

XUMHYECKUE CBOMCTBA XpOMa, MEJU U UX
COCIUHCHHI

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJe3a U UX
COCTMHECHUN

19

20

21

22

23

[TpakTuueckas padota Ne 2. "Pemenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME
«Metamib»"

Hewmeramnel, ux monoxxeHue B
[Tepronuueckoit cucTeMe XMMUYECKUX
snemenToB JI. 1. MenaeneeBa u 0COOCHHOCTH
CTPOCHUS aTOMOB

®Ou3nyecKkue CBOMCTBA HEMETAJIIIOB.
Annotponus HEMETAUIOB (Ha IPUMEpe
KHCIIOpOJa, cepbl, hocdopa u yriepoa)
XHUMHUYECKUE CBOMCTBA FAJIONE€HOB, CEPBI U UX

COE€NIUHEHUN

XUMHUYECKHE CBOMCTBA a30Ta, pocodpa u ux
COEUHEHUI

24

25

XHMMHYECKHE CBOWCTBA YIJIepOia, KPEMHUS U
HUX COeIUHEHUN

IIpuMeHeHnEe Ba)XHEUIIUX HEMETAUIOB U UX
COCIMHEHH



O060011eHEe 1 cucTeMaTh3alus 3HaH!i 110
TeMme «HemeTamnwy. Berunciaenus mo

26 YpaBHEHUSAM XUMHYECKHUX PEaKIii 1 1
TEPMOXUMHUYECKUE PACUETHI
[Tpaktuueckas pabota Ne 3. «Pemienue

27 AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME 1
"Hemertannst"»

28 KonTtponbhas pabota mo temaM «MeTauib» u 1
«Hemerambn»

29 Heoprannueckue 1 opraHn4eckue KucioThl. 1
Heoprannueckne u opraHn4eckue OCHOBAHHUS
AM(poTepHbIE HEOPraHUYEeCKUE U

30 OpraHuyeckue coeuHeHus. I eneTnyeckas 1
CBSI3b HEOPTaHMYECKUX M OPTaHUYECKUX
BEIIIECTB
Ponp xumun B o6ecrieueHuH 3KOJOTHIECKOM,

31 HHEPreTHUYECKOM U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTUU MEIUIIAHBI
[Ipencrasnenuss 00 00X HAYYHBIX

32 MPUHITUTIAX TIPOMBIIIICHHOTO MTOTYYSHUS 1
BaYKHEHIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTEPHAJIOB

34 X¥MHS U 300pOBBE YETIOBEKA

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 34




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

O.C.I'abpuensu. Xumus 10 kinacc.bazoBsiil ypoBenb. MockBa, [Ipoda

O.C.I'abpuensu. Xumus 11 knacc.ba3oBeiit ypoBeHb. Mocksa, Jlpoda

METOANYECKHUE MATEPUAJIBI J1SA YUUTEJA
['opkoBenko M.IO. [Toypounsie pazpabotku o xumuu, 10 knacc

I'opxoBenko M.IO. TToypounsie pa3zpaboTku o xumuu, 11 kmace

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

lesson.edu.ru



[Tpunoxenue Ne 1
Ydet paGoueii nporpaMMbl BOCIUTAHUS

Peanusayus eocnumamenvnozo nomenyuana ypoxoe npedycmampueaem:

— MaKCHUMaJIbHO€  HCIOJb30BAaHUE  BOCHUTATEIBHBIX  BO3MOXKHOCTEH
COJiep)KaHusl yd4eOHBIX TPEeIMETOB JJsi (OPMUPOBAHHS Y OOYyYarOIIMXCS
POCCUMCKUX TPATUIIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX M COLMOKYJIbTYPHBIX
IIEHHOCTEM, POCCUIICKOTO MCTOPUYECKOTO CO3HAHMS HAa OCHOBE MCTOPHUYECKOTO
IPOCBEIICHNS; MOJ00pP COOTBETCTBYIOLIEIO COZAEpPX aHUS YPOKOB, 3a/aHuH,
BCIIOMOTaTeNIbHBIX MaTepUaioB, IPOOJIEMHBIX CUTYallul 17151 OOCYKICHHUI;

— BKJIFOYEHHE YUUTEISIMU B pabo4yme MPOrpaMMBbl 10 Y4eOHBIM MIpeIMeTaM,
KypcaM, MOZIYJISIM LEJIEBBIX OPUEHTUPOB PE3yIbTaTOB BOCHUTAHMS, UX YUET B
OTIpEICTICHNH BOCIIUTATENbHBIX 33]1a4 YPOKOB, 3aHSATHH;

— BKJIIOYEHHE YYHUTEISIMU B paboune MporpaMMmbl Y4eOHBIX IMPEIMETOB,
KypcOB, MOJyJieH TEMaTUKH B COOTBETCTBUUM C KAJCHIAPHBIM I[LJIJAHOM
BOCIIUTATENILHON PabOTHI;

— BBIOOP METO/IOB, METOUK, TEXHOJIOTHH, OKa3bIBAIOIINX BOCIIUTATEILHOE
BO3/ICIICTBHE HA JTUYHOCTh B COOTBETCTBHH C BOCITUTATEIBHBIM UJICAJIOM, IIEIBIO
U 3a7jauaMy BOCIIMTAHUS, IIEJIEBEIMH OPHEHTHUPAMH PE3yJIbTaTOB BOCIIHUTAHUS;
peann3anuio MPUOPUTETa BOCIUTAHUS B YIEOHOU e TEIbHOCTH;

— MpUBJCUECHUE BHUMAHHUS OOYYAIOMIMXCS K IIEHHOCTHOMY acCIEKTy
U3y4aeMbIX Ha YpOKax NpPeIMETOB, SBICHUM M COOBITUH, WHUIMHPOBAHUE
00CyX/I€HH, BHICKa3bIBAHUI CBOETO0 MHEHUSI, BHIPAOOTKH CBOETO JINYHOCTHOTO
OTHOILIEHUS K U3y4aeMbIM COOBITUSM, SIBJICHUSIM, JIUIIaM;

— NpPUMEHEHHE  MHTEPAKTUBHbIX  GopM  yueOHOM  paboThl  —
MHTEIJICKTYaIbHBIX, CTUMYJIUPYIOIIUX MMO3HABATEIbHYI0 MOTHBAIIHIO, UTPOBBIX
METOJIMK, AMCKYCCHUW, AAIOIMIMUX BO3MOXKHOCTH MPHOOPECTH OIBIT BEICHUS
KOHCTPYKTUBHOTO JHAaJiora; TpyHnmoBOoH paboThl, KOTOpas YYHUT CTPOUTH
OTHOIIICHUS U ICWCTBOBATh B KOMaHJIe, CIIOCOOCTBYET Pa3BUTUIO KPUTHUECKOTO
MBIIICHHS,

— noOyxaeHne oOydaromuxcs coOII0JaTh HOPMBI TOBEJEHUS, MpaBuia
OOIIEHUsI CO CBEPCTHUKAMU U [eJaroraMu, COOTBETCTBYIOIIME YKIady
oOmieoOpa3oBaTenbHONM  OpraHM3aIlui,  YCTAHOBJICHHE U TOJJEPKKY
n00pokenaTeTbHOM aTMOC(hEpHI;

— opranmzanuio  medcTBa  MOTHUBHUPOBAaHHBIX M 3PYJIHUPOBAHHBIX
oOydaromuxcsi HaJl HEYCNEBAIOMIMMH OJHOKIACCHUKAMHU, B TOM YHCIE C
0COOBIMU  00pa30BaTEIbHBIMU  TMOTPEOHOCTSIMU, JAIOIIETO O0YYarOITUMCS
COLIMAJIBHO 3HAYUMBIH OIBIT COTPYIHUYECTBA U B3aUMHOM MOMOIIIH;

— WHULMUPOBAHHWE U TOJACPKKY HCCIEAOBATEIbCKON JEATEIBHOCTH
oOyJarolmuxcs, INIAHUPOBAHUE W BBIMOJHEHUE UHAMBHUYAIbHBIX U TPYIIIOBBIX
MIPOEKTOB BOCIIUTATEIHHON HANPaBIECHHOCTH.



[Ipunoxenue 2
Kpurepuu 1 HOpMbI OLIEHKH 3HaHUN 00YyYaIOIIUXCs

1. Ouenka ycTHOTO OTBETA
OtMmeTKa «5»: - OTBET MOJIHBIN U IPaBUJIbHBIN HA OCHOBAHUH U3YUYEHHBIX TEOPHUIA;
- Marepuang M3J0KEH B ONPENEICHHON JIOTMYECKOW I10CJIEN0BATEIbHOCTH,
JUTEPATypPHBIM SI3BIKOM; - OTBET CaMOCTOATENbHbIA. OTMeTKa «4»; - OTBET
ITOJTHBIM W MPAaBWIbHBIM Ha CHOBAHWH MU3YYEHHBIX TEOPHM; - MaTEPUAN U3JIOKEH
B ONIPEACIICHHOM JIOTMYECKOM MOCIIEN0BATENBHOCTH, IIPU 3TOM JOIMYIIEHBI JBE-
TPHU HECYILIECTBEHHbIE OIIMOKH, UCIIPABIECHHBIE 110 TPEOOBAHUIO YUUTEIS.
OtMeTKa «3»: - OTBET MOJIHBINA, HO IIPU ATOM JIONYIIIEHA CYIIECTBEHHAsI OIINOKa
WJIA OTBET HEIOJIHBIN, HECBSI3HBIM.
OtmeTka «2»: - Ipu O0TBEeTEe 0OHAPYKEHO HEMOHMMAHUE yYalllUMCS OCHOBHOTO
coJiep>KaHusl y4eOHOro MaTepuajia WU JOMYILIEHbl CYIIECTBEHHBIE OIIMOKH,
KOTOPBIC YYalIUNCSd HE MOXET UCIPABUTh MPU HABOJSALIMX BOIPOCAX YUUTENS,
OTCYTCTBUE OTBETA.
2. OueHka SKCIEPUMEHTAIBHBIX yMeHUW. OIEHKa CTaBUTCS HAa OCHOBAHUU
HAOJIIOICHMS 32 YYAUTUMUCS U TUCbMEHHOT'0 0TYEeTa 3a padoTy.
Otmerka «5»: - paboTa BBINOJIHEHA IOJHOCTBIO M TMPABWIBHO, CHEJIaHbI
paBUWIbHbIE HAOMIOIEHUS M BBIBOBIL; - DKCIIEPUMEHT OCYIIIECTBIICH I10 IJIaHy C
Y4ETOM TEXHHUKM O€30MacCHOCTH U NpaBuil pabOThl C BEIIECTBAMH U
000pyJlOBaHUEM; - TPOSBICHBl OPraHU3allMOHHO - TPYAOBBIE YyMEHUS,
MOJJIEP)KUBAIOTCS YACTOTa paboyero Mecta W MOPSAJOK (Ha CToje, S3KOHOMHO
UCIIOJIb3YIOTCSl PEAKTHUBBI).
OtmeTka «4»: - paboTa BBINIOJIHEHA TMPABWIBHO, CJ€laHbl MPABUIbHbBIE
HAOJIIOICHUS] ¥ BBIBOJIbI, HO MPU 3TOM IKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO
WIM JIONYIIEHbl HECYIIECTBEHHbIE OIMMOKM B paboTe ¢ BeElIeCTBAMH H
000pyTI0BaHUEM.
OtmMmeTka «3»: - paboTa BBINOJIHEHA MTPABUIILHO HE MEHEE YeM HAIOJIOBUHY WJIU
JOMyLIEHa CYIIECTBeHHas OoIMOKa B XOJie€ SKCIEpUMEHTa B OOBSICHEHUH, B
odopmiieHUHU pabOThI, B COOIIOICHUH MPABUII TEXHUKH O€30MTaCHOCTH Ha padoTe
C BeHleCTBaMU U OOOpYJOBaHUEM, KOTOpasi HCHPABISIETCS MO TPEOOBAHHIO
YUUTEIS.
OtmeTka «2»: - pomyiieHsl aBe (M 0oyiee) CyIIeCTBEHHbIE OIIMOKU B XOJIE:
AKCIIEPUMEHTA, B OOBSICHEHUH, B O(DOPMIICHUN pabOThI, B COOJIIOICHUH TTPABUI
TEXHUKH 0€30MacCHOCTHU MpH paboTe ¢ BElIeCTBAMHU U 000pYyJ0BaHUEM, KOTOPbIE



yYaIuicsT HE MOXKET MCIPABHUTHh JAXe MO TPEOOBAHUIO yuuTess; - paboTa He
BBITIOJTHEHA, Y YUYaIIErocsi OTCYTCTBYET IKCIIEPUMEHTAIbHBIEC YMEHUS.

3. OueHKa yMEHUI peliaTh PaCYETHHIC 3aaUH.

OtmeTKka «5»: - B JIOTHUECKOM PacCy>XI€HUH U PEUIeHUH HET OLIMOOK, 3ajavya
pelieHa paluoHaIbHBIM CIIOCOO0M;

OtMeTka «4»: - B JIOTUYECKOM PACCyKJACHUU U PEIICHHS HET CYIECTBEHHBIX
omuOOK, HO 3a/laya pelieHa HEPaMOHATBLHBIM CIIOCOOOM, WM JIOMYIIEHO HE
0oee IByX HECYIIECTBEHHBIX OIMIMOOK.

OtmeTka «3»: - B JIOTUYECKOM PaCCyXJICHHH HET CYIIECTBEHHBIX OIIMOOK, HO
JOIyLIEHA CYILIECTBEHHAsl OTMOKA B MATEMAaTUYECKUX PacyeTax.

OtMmeTKa «2»: - UMeeTCsl CYIIECTBEHHbIE OIIMOKYU B JIOTHUECKOM PAcCyKJIECHUU U
B PEIICHHH; - OTCYTCTBHE OTBETA HA 3aJIaHUE.

4. O11eHKa TUCEMEHHBIX KOHTPOJIBHBIX PaloT.

OtMeTka «5»: - OTBET MOJIHBIM W MPaBWIbHBIA, BO3MOXKHA HECYILIECTBEHHAS
oIuoKa.

OtmeTka «4»: - OTBET HENOJHBIA WM JAONyUIEHO He Ooyiee JBYX
HECYIIECTBEHHBIX OLIMOOK.

OtmeTka «3»: - paboTa BBINOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JOIYIIEHA OHa
CYILIECTBEHHAs OLIMOKA U IIPHU 3TOM JBE-TPU HECYIIECTBEHHBIE.

OtMeTka «2»: - paboTa BBINIOJIHEHA MEHBIIE YEM HAMOJOBUHY WM COIAEPKUT
HECKOJIBKO CYIIECTBEHHBIX OMIMOOK; - paboTa He BhImonHeHa. [Ipu oueHke
BBITIOJTHEHUS THUCHbMEHHOW KOHTPOJIBHOM paboThl HEOOXOJWMO YUWUTHIBATH
TpeOOBaHMS €IMHOTO OpPorpahuyecKoro pexxnuma

5. OueHka TecTOBBIX paboT. TecThl, cocTosiliue W3 MATHU BOMPOCOB MOKHO
HCIIOJIB30BaTh MOCJE U3YUYEHHUS KaX0r0 MaTtepuana (ypoka).

Tect u3 10-15 BonpocoB ucnonap3yercs A NEPUOINYECKOTO KOHTPOJIS.

Tect u3 20-30 BOmpocoB HEOOXOAMMO UCTIOIB30BATH JIJIs1 UTOTOBOTO KOHTPOJIS.
[Ipu oneHMBaHUM HCIONB3YETCS CIEAyIoIas MKama: st Tecta u3 5-10
BOITPOCOB

* HET OIIMOOK — OIIEHKa «5»;

* 07lHa OIIMOKa — OLEHKA «4»;

* IB€ OIIMOKHN — OLIEHKA «3»;

* TpU- IIECTh OMMOOK — OIIEHKA «2».

Jlst tecta u3 30 BOpocoB:

* 27-30 mpaBUJIbHBIX OTBETOB — OLIEHKA «S»;

* 19-26 nmpaBWIbHBIX OTBETOB — OLICHKA «4»;

* 13-18 mpaBWIBHBIX OTBETOB — OLIEHKA «3»;



* MeHbIIIe 12 MpaBUIIBHBIX OTBETOB — OIICHKA «2.



