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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no XMMHUM Ha ypOBHE CpellHEro o01Iero oopa3oBaHus papadoTaHa
Ha ocHoBe DepepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBaHuU B
Poccuiickoit deneparuuy», TpeOOBaHUM K pe3yjabTaTaM OCBOCHHS (eaepabHOM
oOpa3oBarenbHON mporpamMmel cpenHero oouiero o6pazoanusi (POII COO),
npe/cTaBlieHHbIX B DefepaqbHOM TOCYJapCTBEHHOM 0O0pa30BaTEIbHOM CTaHAapTe
COO, c¢ yuérom Konmenuuum npenogaBaHus Y4eOHOro mnpeaMera «XUMHSD» B
oOpa3oBarenpHbIX opranu3anusax Poccuiickoit denepanuu, peaau3yomux OCHOBHbIE
o0pa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHUSA
Bocriutanus B Poccuiickoit @enepaunn Ha nepuoa 1o 2025 roga» (Pacnopsbxenue
[IpaBurensctBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOJX0/I0B K pa3pa0bO0TKe MPOTPaMMBbI 110 XUMUH, K ONPEICIICHUIO 00I1IeH
CTpaTeruu 00y4eHus, BOCIUTAHUS U Pa3BUTHA OOYHAOIINXCS CPEACTBAMU y4€OHOIO
npeamera «Xumus» g 10-11 kmaccoB Ha 06a30BOM  ypOBHE COCTaBUIIH
koHnentyanpHbie TosiokeHuss PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJEp)KaHus, pe3yJbTaTOB O0Oy4YeHHss U TpeOOBaHUN K YPOBHIO HOJATOTOBKH
BBIITYCKHUKOB.

Xumunyeckoe o0pa3zoBaHHe, OJy4aeMO€ BBIITYCKHUKaMU 00111€00pa30BaTeIbHON
OpraHM3alliM, SBISETCS HEOTHEMIIEMOM 4YacThIO MX O0pa30BaHHOCTH. OHO CIIYKUT
3aBEpPILAIOIIMM 3TAOM pealu3aldd Ha COOTBETCTBYIOUIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XMMHYECKOro 0Opa30BaHMS.
OTH UEHHOCTM KacalTCcsi TO3HAaHUSA 3aKOHOB  MOpUPOAbl, (OPMHPOBAHUSA
MHUPOBO33pPEHUS 1 O0IEH KyIbTYphI HEJIOBEKA, a TAKYKE SKOJIOTHYECKH 0OOCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOAHOU cpene. Peannsyercss XumMHuuecKoe
oOpa3oBaHHEe 00YUaIOIINXCSI HA YPOBHE CPEAHETO 0011ero o0pa3oBaHusl CpeACTBAMU
y4eOHOro npenMera « XuMus», Coiep KaHrue U MOCTPOEHUE KOTOPOro ONPEEIICHbI B
nporpaMMe 1o XMMHHU ¢ YYETOM CeUU(PUKN HAYKH XUMUHU, €€ 3HaU€HUs B MIO3HAHUU
IPUPOJIbI U B MAaTEPHAJIbHOM KM3HU OOLIECTBa, a TaKXKe C YYETOM OOIIMX Lened u
MPUHIIUIIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO OOIIIEro
oOpazoBanus B Poccuiickoit deneparum.

XuMHUsL KaK JJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WIpaeT 0coOyio poiib B
COBPEMEHHOW IMBUJIM3ALIMHY, B CO3JaHUH HOBOM 0a3bl MaTepuaIbHOU KyJabTyphl. OHa
BHOCUT CBOM BKJaJ B (OPMHPOBAHHUE PAIMOHAIBHOIO HAYYHOT'O MBIIUICHUS, B
CO3JJaHUE IEJOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE
NpPUPOJBl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCsl B XMMHUM HAa OCHOBE IMOHUMAaHUS
BEILIECTBEHHOT'O0 COCTaBa OKPYKAIOLIEro MHUpa, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JaCTsIMU IPUMEHEHUSI.

TecHo B3aUMOJEHCTBYS C JAPYTMMHU €CTECTBEHHBIMU HayKaMH, XHMHS cTajia
HEOTHEMJIEMON YacThI0 MHUPOBOW KYJIBTYPhl, HECOOXOAUMBIM YCIOBHEM YCIEIIHOTO
Tpyda ¥ JKH3HM KaXJIoro ujeHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3uJaTeNbHas, KaKk HayKa BBICOKMX TEXHOJIOTMII HampaBleHa Ha pELICHUE
r1o0anpHBIX MPOOJEeM YCTOWYMBOTO Pa3BUTUSL UYEJOBEUYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPaHbI 30POBbSL.
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B cootBercTBUM C 0OmMMHU IEMIMA M TNPUHIUIAMH CPEIHEro OOIIero
oOpazoBanus conepkanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIl ypOBEHb
U3Y4YECHHS]) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOy4Jaronuxcsi, HLOOXOJUMYIO UM JIJIs1 BBIPAaOOTKH MUPOBO33PEHUECKUX OPUEHTUPOB,
YCHEIIHOTO BKIIOYEHUS B JKU3HBb COIIMYMA, MPOIOHKEHHS] 00pa30BaHUs B pa3IMUHbIX
00J1acTsX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocrapnsiomuMu — nipeaMera  «XUMUsS»  SBISAIOTCS  0a30Bble  KypChl  —
«Oprannueckass xumusi» U «OOmAas W HEOPraHUYECKas XUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpPKaHUs KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHWN TI0 HEOPTAHMYECKOW XWMHUU (C BKJIIOUCHUEM 3HAHWN W3 OOIIeH XUMHUH) U
OpraHndeckon xuMmuu. POpMHUpPOBAHHME INAHHOW CUCTEMbl 3HAHUM INPU W3YYCHHUH
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00Opa3usl BEILIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkaHus KypcoB — «OpraHuyeckas xuMmus» u «OOmas u
HEOopraHuyeckas XuMus» chopMupoBaHa B MporpaMMe MO XUMHH Ha OCHOBE
CUCTEMHOTI'0 MOJX0/a K U3YUYEHHUIO yueOHOro MaTepuaia u 00ycaoBlIeHa HCTOPUUYECKU
00OCHOBaHHBIM Pa3BUTHEM 3HAHUI Ha ONpeneIEHHBIX TEOPETUUECKUX YPOBHIX. Tak,
B KypC€ OpraHM4eCKOW XMMHH BELIECTBA pACCMAaTPUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHMS OPIaHUYECKUX COCAUHEHNN, @ TAK)KE HA YPOBHE CTEPECOXUMUYECKUX
U 3JICKTPOHHBIX MpEACTaBIECHUN O cTpoeHuu BeliecTB. CBeleHUs 00 U3ydaeMbIX B
Kypce BEIIECTBAaX JAKOTCSI B Pa3sBUTHM — OT YIVIEBOAOPOAOB JO CJOXKHBIX
OMOJIOTUYECKH aKTUBHBIX COEAMHEHUH. B Kypce opraHMYeckoll XMMHUU IMOTY4aroT
pa3BuTHe Cc(OOPMUpPOBAHHBIE HA YPOBHE OCHOBHOTO o0OIIero o0Opa3oBaHUs
MEpBOHAYAJIbHBIE TPEJCTABICHUS O XHMHYECKOM CBSI3M, KJIACCHU(PUKALMOHHBIX
IIPU3HAKAX BELIECTB, 3ABUCUMOCTH CBOWCTB BEUIECTB OT UX CTPOCHUS, O XUMUYECKOU
peaKkuuu.

[lon HOBBIM yrjaoM 3peHHs B MpeaMere «XHUMHUs» 0a30BOro ypoBHS
paccMaTpuBaeTCsl M3YyUEHHBI Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsA
TEOPETUUECKHUI MaTeprall U PaKTOJOTHUECKUE CBEICHHUS O BEIIECTBAX U XUMUYECKOM
peakuuu. Tak, B uacTHOCTH, B Kypce «OOmas u HeopraHuyeckas XUMUS»
00y4aroIuMcs IPEIOCTABIAETCS BO3MOKHOCTh OCO3HATh 3HAUYEHUE MEPUOINUECKOTO
3aKOHa C OOIIETEOPEeTUUYECKMX M METOAOJOTHYECKHX MO3UIUHN, TiIy0Xe MOHATH
HUCTOpUYECKOE W3MEHEeHHEe (QYHKIHMK 53TOro 3akoHa — OT oOoOmaromend 10
OOBSICHSIFOIICH M IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHMM O BaXXHEMIIHUX BEIIECTBAX, UX COCTABE, CTPOCHUHU,
CBOWCTBaX W NPUMEHEHHHM, & TAKKE O XHMHUYECKHUX PEAKUUAX, UX CYLUIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKaHus AoNoaHsAeTcs B Kypcax 10 u 11 kmaccoB anemeHTamu
COJIEpKaHMS, UMEIOLIIMMH KYJIbTYPOJIOTHUECKUI U IPUKIIAHOM XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT MTOHUMAHUIO B3aWMOCBSI3U XMUMHH C JIPYTUMU HAyKaMU, PACKPBHIBAIOT
e€ poJib B MMO3HABATEIBHON U MPAKTUUYECKON JEATEIBHOCTH Y€JIOBEKa, CIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHUSI K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTUUECKHUX
MPWIOKEHUH XHWMHUH, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAUYMUMBIX MpoOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIIUBATD
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uHDOpMAIMIO ¥  TOPUMEHATh €€ JUIsl  TIOTIOJHEHWS  3HAHUHW, PEIICHUS
MHTEJUICKTYaJbHBIX M SKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX 3anad. B 1enom
cojJep)kaHhe YydyeOHOro mpeameTa «XUMHs»  JIaHHOTO  YPOBHS — H3Y4YEHUS
OPUEHTUPOBAHO Ha (OPMUPOBAHKE Y O0YUAIOIIUXCSI MUPOBO33PEHUYECKOM OCHOBBI ISl
noHuMaHuss  Guwiocohckux  HACH, TaKMX KakK: MaTepualibHOE  €IMHCTBO
HEOPTraHMYECKOTO U OPTaHUYECKOI0 MHpa, 00YCIOBJICHHOCTh CBOMCTB BEIIECTB HMX
COCTaBOM U CTPOCHHEM, MT03HABAEMOCTh MPHUPOIHBIX SABJICHUN MyTEM SKCIIEPUMEHTA U
pEeIIeHUsT MPOTHBOPEYMH  MEXAYy HOBBIMH (aKTaMH M TEOPETHUECKUMHU
MIPEAMOCHUIKAMHU, OCO3HAHUE POJIM XMMHH B PEIICHUH SKOJIOTHYECKUX TpoOseM, a
TaKKe TPoOIeM COEPEKECHUSI YHEPTETUUECKUX PECYpPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUHA W MAaTEPUAIIOB.

B mmane pemreHust 3a1a4 BOCIUTAHUS, Pa3BUTHS U COITUATM3AIINN 00 yIaFOIIIIXCSI
MPUHATBIE TPOTPAMMONM IO XHWMHU TOIXOIbI K OIPEACIICHUIO COACpKaHUS U
MIOCTPOCHUS TIPEAMETA MPETyCMAaTPUBAIOT (DOPMUPOBAHKUE YHHUBEPCAIBHBIX YUEOHBIX
NEeUCTBUHN, HMMEIOMUX 0a30BOC 3HAUYCHUE JJIsA PA3IUYHBIX BHUIOB JICSITCIHHOCTH:
penieHus mpooJieM, IMoucka, aHajiau3a u 00padboTku uHpoOpMAaIK, HEOOXOIUMBIX IS
MPUOOPETCHUSI OMbITa TPAKTHUYECKOM ©M  HCCIIECIOBATEIIbCKONH  JIESATEIbHOCTH,
3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUM XUMHH.

B mnpaktuke mnpernojgaBaHusS XUMHUM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 OOIIero oOpa3oBaHMs, MPU ONPEICICHUH
colepKaTeIbHOW XapaKTEPUCTHKW IIeJICH W3Y4YeHHS TIpeIMeTa HampaBlIeHUEM
MEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO TpU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
JESATETHPHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOH KyJIbTyphl. C
METOJAMYCCKOW TOYKH 3PEHHUS TAaKOW TIOAXOJ K OMPEACICHHUIO IeJieH HW3ydCeHUS
MIpeAMETA SIBJISICTCS BITOJTHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHHUS TJIaBHBIMU IEISIMH H3yUYCHHS IIpeaMera
«Xumus» Ha 6a30BoM ypoBHE (10 —11 ki1.) sIBASIIOTCS:

dbopMupOBaHHE CUCTEMbl XUMUUCCKUX 3HAHWI KaK Ba)KHEUIIICH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUPA, B OCHOBE KOTOPOH JIEKAT KITFOUEBBIC TIOHATHUS,
dbyHIaMEHTaIbHBIC 3aKOHBI M TEOPHUH XUMHUHU, OCBOCHUE SI3bIKA HAYKH, YCBOCHHE U
MOHUMAaHUE CYITHOCTH JTOCTYMHBIX OOOOIECHUI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH MX Pa3BUTHS U CTAHOBIICHHUS;

dbopMHpOBaHWE W PAa3BUTHE TMPEJCTABICHUH O HAYYHBIX METOJaX TMO3HAHUS
BCIIECTB M XUMHYECKUX PEaKIUHA, HEOOXOAUMBIX I MPUOOPETEHUS YMEHUU
OPHEHTHUPOBATLCA B MHUPE BEIIECTB W XUMHYCCKUX SIBJICHUH, MMECIONIUX MECTO B
IIPUPOJE, B IPAKTUYECKOU U TOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHUH M CIIOCOOOB JCATEIBHOCTH, CBSA3AHHBIX C HAOIOICHUEM M
0OBSICHEHHEM XHUMHUUYECKOTO DKCIEPUMEHTa, COOIIOJICHUEM IMpaBmil OE€3011acHOTrO
oOparieHus ¢ BEIecTBamMu.

Hapsiny ¢ stuM, comepkaTtenbHas XapaKTEpHUCTHKA IeJIed W 3a1ad H3ydCHHUS
MpeaMeTa B MPOrpaMMe M0 XMMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMHU TPUOPHUTETAMH B CHCTEME CpeaHero oOmiero ooOpa3oBanus. CeromHs B
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MpenofaBaHUM XUMUU B OOJbIIEH CTENEHU OTAAETCS MPEANOYTEHUE MPAKTUYECKON
KOMITOHEHTE CoJiepKaHusi 00y4eHUs, OPUEHTUPOBAHHOM Ha MOJTOTOBKY BBITYCKHHKA
0011e00pa3oBaTeNbHOM  OpraHU3alliM, BIJAJICIONIETO HE HAO0OpOM 3HaHUN, a
(YHKIMOHATBFHOM TPaMOTHOCTBIO, TO €CTh CIOCO0AMH M YMEHHUSIMU aKTHUBHOTO
MOJIyYCHHSI 3HAHUH U MPUMEHEHHMS UX B PESIbHOM JKU3HU JJIsl PEIICHUS TPAKTUYECKUX
3azay.

B cBsi3u ¢ 3TUM TIpU U3ydEeHUH NpeaMeTa « XUMUS) TOMUHUPYIOIIEE 3HAUCHHE
NpUOOPETAIOT TaKUe IeNU U 33/1a4H, KaK:

aganTanus OOy4arolUXCAd K YCIOBUSAM JAMHAMUYHO DPA3BUBAIOLIETOCS MUpA,
(dbopMHpOBaHNE UHTEIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIIHHOMY IPUHATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYAIIUsX, CBA3aHHBIX C BEIICCTBAMHU U UX MPUMCHCHHUEM;

dbopmupoBaHre y  OOy4alOIIMXCS ~ KJIIOYEBBIX  HABBIKOB  (KJIIOUEBBIX
KOMIIETCHIIUM), HWMEIOIHUX YHUBEPCAIbHOE 3HAYCHHE JUJIA Pa3JIMYHBIX BHJIOB
JESTeNIbHOCTU: pelIeHUs MpoOseM, MOUCKa, aHaliu3a U 00paboTKu HH(OpMaIUH,
HEOOXOJAMMBIX JJIsI TPUOOPETEHUS OIbITA JACSITEIBHOCTH, KOTOpPask 3aHUMAET BaKHOE
MECTO B TMO3HAHMM XUMHUHU, a TaKXKe JUIsl OIEHKH C TO3UIUN DKOJIOTMYECKOU
0€30MMacHOCTH XapaKTepa BIUSHUS BEIECTB U XMMHUECKHUX MPOLIECCOB HA OPraHU3M
4eJIOBEKa U MPUPOJIHYIO CPENY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEUICKTYalbHBIX U TBOPYECKHUX
CIOCOOHOCTEN 00yYarouuxcsi: CoCOOHOCTH CaMOCTOSITENBHO MPUOOPETATh HOBBIE
3HAHUS 10 XMMHH B COOTBETCTBUU C U3HEHHBIMU MOTPEOHOCTSIMU, HCIOIb30BAThH
COBpPEMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTMU AJIA MOUCKA W aHanu3a y4dyeOHOU u
Hay4YHO-TIOMYJISIPHOM HH(POPMALIUK XUMMUYECKOTO COJIEPKaHUS;

(GopMHpOBaHUE U PA3BUTHE y OOYYAIOIIMXCS ACCOLMATHUBHOTO M JIOTUYECKOTO
MBIIUIECHUS, HAO0II0JaTENbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTHU, MPU IUIAHUPOBAHUU U TPOBEJACHUU XUMUYECKOTO
JKCIIEPUMEHTA;

BOCIHMTAaHHE y  oOyvarommxcs  yOexAEHHOCTH B T'yMaHUCTHUYECKOMN
HAIMpaBJICHHOCTH XUMHUHU, €€ BaXXHOM pOJIM B PEHICHUU TIOOAIBHBIX MPOOIIeM
PAalMOHAIIBHOIO TPHUPOAOIIOIB30BAHUS, ITOMOJIHEHHUSI YHEPreTUYECKUX PECYpCOB U
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOI0
OTHOIIECHUS K MPHUPOAEC U CBOEMY 3/I0POBbIO, a TakKe NPUOOpPETEHHs OIbITa
WCITOJIB30BaHUS TIOMYYCHHBIX 3HAHWUH IS TPUHATHAS TPAMOTHBIX pEIICHUN B
CUTYaIMIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B ydeOHOM m1aHe cpeiHero o011ero o0pa3oBaHus MpeaMeT « XHUMHUs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 00nactu « EcTecTBeHHO-HAy4YHbIE MPEIMEThI.

OO61iee yncino 4acoB, OTBEIEHHBIX ISl M3YUYEHUS XUMHH, HA 0a30BOM ypOBHE
cpeaHero ooiiero oopasoBaHusi, coctaBisieT 68 yacos: B 10 kiacce — 34 gaca (1 gac B
Heneno), B 11 kimacce — 34 gaca (1 gac B Hezeno).



COILEPKAHUE OBYUYEHUSA

10 KJTACC

OPT'TAHUYECKASA XUMUSA

TeopeTrdeckre OCHOBBI OPTaHUYECKON XUMUU

[IpenMer opraHuyeckoll XUMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHBIE T0JIOKeHUS. CTPYKTypHBIE (POPMYIIbI
OpraHnYecKux BeulecTB. ['omomorus, nsomMmepusi. XUMUYECKAs CBSI3b B OPraHUYECKHUX
COEIMHEHUAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBnenne o kiaccuuUKaIMU OpraHWYecKux BemlecTB. HomeHkmarypa
OpraHUYEeCKUX COCIMHEHMM (cHUcTeMaTHyeckas) W TPUBHUAIBHBIC Ha3BaHUS
BOXKHEUIIINX MPEACTABUTENECH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YeHHUs BEIIECTB M UX MPEBpaICHUN:
O3HaKOMJIEHUE ¢ oOpa3liaMyu OpPraHMYEeCKUX BEIECTB M MaTepuaiaMu Ha UX OCHOBE,
MOJICTUPOBAHUE MOJICKYJI OPTaHUYECKUX BEILECTB, HAOIIOJCHUE U OIMCAHHE
JEMOHCTPAIUOHHBIX OMbBITOB IO TMPEBPAICHUI0 OPTraHUYECKUX BEIIECTB IIPHU
HarpeBaHuM (IiaBieHue, OOyIrJIMBaHUE U TOPEHUE).

YraeBo1opoas

AJIKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUH psl. MeTaH U 3TaH — MpoCTeNIImne
MPEJICTABUTENN AJTKAHOB: (PU3NYECKUE U XUMUYECKUE CBOMCTBA (PEeaKIUu 3aMeIeHUs
Y TOPEHMS), HAXOXKJIEHUE B IPUPOAE, OJYyUEHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKHI psAn. DTWIEH U MNPONUJIEH —
MPOCTEUIINE TPEICTABUTENN AaJIKeHOB: (PU3WYECKUe W XWMHUYECKHE CBOWCTBA
(peakiuu  TUAPUPOBAHUSA, TaJOTEHUPOBAHUS, THUApPATAIMHA, OKHUCJICHHUS U
MOJIMMEpHU3aIliu ), TOJyYeHUE U IPUMEHECHHUE.

Ankamuensl: OyramueH-1,3 w wmetunOyraamen-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKue CBOMCTBa (peakius mnosmumepusanuu). [lomydeHue CHUHTETHYECKOTro
KaydyKa 1 pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMUECKHUH psill. ALIETHIICH —
MPOCTEHIITUI TTPEACTAaBUTEIb AIKUHOB: COCTaB, CTPOCHHUE, PU3MUECKUE U XUMUUECKHE
CBOMCTBA (peakiMu TUIPUPOBAHUS, TAJOTCHUPOBAHUS, THUApPATAIIMU, TOPCHHUS),
MOJYyYEHHE U IPUMEHEHHE.

Apensl. benzon: coctaB, cTpoeHue, (GuU3MUECKHE W XUMHUYECKHE CBOWCTBA
(peakuuy rajJoreHUpPOBAHUSI U HUTPOBAHUA), MOJYYEHUE U NpuUMeHeHue. Tomyod:
COCTaB, CTpOEHHUE, (PU3NIECKHUE U XUMHYECKUE CBOMCTBA (PEaKIIMK TaIOTeHUPOBAHUS
M HUTPOBAHWS), MOJYyYCHUE U NpPUMEHEHHE. TOKCMYHOCTh apeHOB. | eHeTuueckas
CBSI3b MEX]y YIJIEBOJIOPOIaMH, IPUHAJICKAIUMU K Pa3JIMYHBIM KJlaccaMm.

[IpuponHble MCTOYHUKH YTIE€BOAOPOAOB. IIpuponmHbIi Ta3 W MOIyTHBIE
HedTsupie Ta3zpl. HedTh u e€ mpoucxoxaenue. CriocoObl mnepepaboTku HeTH:
NEPEroHKa, KPEeKUHT (TepMHUYECKHUH, KaTaJuTU4YecKuil), nupoius. I[IpoaykTs
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nepepaboTku HePTH, WX NPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBIN
yroJib ¥ MPOAYKTHI €ro MepepadoTKH.

OKCIEpUMEHTANIbHBIE METOJBl M3Y4YEHUS BEIIECTB M WX NPEBPALICHUN:
O3HAaKOMJIEHHE ¢ 00pa3liamMu IIacTMacc, KaydyKoB U pe3uHbl, kojuiekuuu «Hedtb» u
«YTOnp», MOAEIUPOBAHUE MOJEKYJ VYIJIEBOJOPOJOB M TaJIOT€HONPOU3BOIHBIX,
IPOBEJICHHUE MTPAKTUYECKON PabOTHI: MOTYyYEHUE ATUIICHA U U3yUYEHUE €0 CBOMCTB.

Pacuérnrlie 3agaun.

Brruucienus no ypaBHEHUI0 XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BELIECTBA WM MPOAYKTa PEAKIHMH [0 HM3BECTHBIM Macce, OOBEMY,
KOJIMYECTBY OHOTO U3 UCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIIUH).

Kucnopoaconepaiye opraHu4ecKie COeTHHEHUS

[IpenenbHbIE OJHOATOMHBIE CHUPTHI. METaHOI U 3TAHOJ: CTPOEHUE, PU3NYECKHE
Y XMMHYECKHE CBOMCTBA (PEAKUU C aKTUBHBIMH METaJUIAMH, TAJIOT€HOBOJOPOAAMH,
ropeHue), npuMeHeHue. Bonopoanble CBA3U MEXAY MOJIEKYyJIaMU criupToB. JlelicTBue
METAHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CIIUPTHI. ITUIICHTIIMKOIb U TIIUIEPUH: CTPOCHUE, HU3UUECKUE U
XUMHYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO IIEIOYHBIMUA METAJUIaMU, Ka4eCTBEHHAS
peakivsi Ha MHOTOATOMHbBIE CTUPTHI). JleiicTBre Ha opranu3m uesioBeka. [Ipumenenue
[JIMIEPUHA U STUIEHTIIUKOJIS.

®deHosl:  CTpOCHHE MOJICKYJbI, (U3MYECKHE U XUMHUYECKHE CBOWCTBA.
Tokcuunocth penoina. [Ipumenenue enoa.

Anbpaerunipl 1 KeToHbl. @OopManIbAETU/l, alleTANbAETU: CTPOEHUE, PU3HUUECKUE U
XUMUYECKUE CBOMCTBA (pEaklUMU OKHUCIEHUS M BOCCTAHOBJICHMS, Kaue€CTBEHHBIE
peaKkilnK), NOJIy4eHHE U PUMEHEHHUE.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KUCIOTHl. MypaBbHHAs U YKCyCHas
KHUCJIOTBI: CTpO€HUE, (PU3MYECKUEe M XMMUYECKHE CBOMCTBA (CBOWMCTBA, OOIIME IS
KJIacca KHUCJIOT, peakius dTepuduKaiun), moydeHue u npuMmenenue. CreapuHoBas u
OJICMHOBAas KHUCIIOTHI KaK MPEJCTABUTEIN BBICIIUX KapOOHOBBIX KHCIOT. MblIa Kak
COJIY BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILEE ACHCTBHE.

Crnoxxnble 2(UphI KaK MPOU3BOAHBIC KapOOHOBBIX KHUCIOT. [ MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. 'uaponus xupos. [Ipumenenne xupoB. buonorudeckas posib KUPOB.

VYrieBoabl: cocTaB, KiiacCu(pUKAIUS YTIIEBOIOB (MOHO-, M- U TOJMCAXapPHUIbI).
['moko3a — mpocTedmmii MOHOCaxapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJIBI,
(dbu3nyeckue U XMMHUYECKHE CBOWCTBa (B3aumojeictBue ¢ ruapokcugom meau(Il),
OKHCJICHME aMMHAa4YHbIM pacTBOpoM okcuaa cepedpa(l), BoccranoBneHue, OpokeHue
TJIFOKO3b1 ), HAXOXKJEHUE B IPUPOJIEC, TPUMEHEHHUE, Onosiornueckas posib. DOTOCHUHTE3.
@pyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u unemnrono3a kak NpupoaHble mojuMepbl. CTpoeHHE Kpaxmalia |
Heuosio3bl.  Pu3Mueckue W XUMUYECKHE CBOMCTBA Kpaxmana (THApOIIH3,
KAueCTBEHHAs PEAKIUs C HOJOM).

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHUS BEIIECTB WU UX NPEBPALLCHUN:
IIPOBE/ICHHE, HAOJIIOJEHHE W OIWCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE
CIOUPTOB, KA4YE€CTBEHHbIC PEAKLUWHU OJHOATOMHBIX CIHPTOB (OKHCIEHHE 3TaHOJIa
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okcunoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJCIHCTBHE TJIMIEPUHA C
ruapokcugom Menu(ll)), ampaernyioB (OKHCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmemu(Il), B3auMojelcTBHE Kpaxmanga C HOIOM),
IPOBEJICHUE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIOTHI.

Pacuérnrlie 3agaun.

Boruucienus no ypaBHEHUI0 XUMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYeCcTBa
UCXOJHOTO BEIIECTBA WJIM MPOJIYKTa pPEakldh MO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIUN).

A3zoTcoaeprkane OpraHMuecKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaK aM(OTepHBbIE OpraHWYECKHE COeauHEHUs. DU3NUECKHE H
XUMUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mOpuMmepe TiuiuHa). buonoruueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak TpUpOJHBIE BBICOKOMOJIEKYJIIpHbIE coenuHenus. [lepBuunas,
BTOpPUYHAST M TpPETUYHAs CTPYKTypa OenkoB. XUMHUYECKUE CBOWCTBA OEIKOB:
TUAPOJIN3, ICHATYpALHs], KAYECTBEHHBIE PEAKIIMK Ha OCJIKU.

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEHIECTB U UX IPEBPAILICHUIA:
HaOIIOZICHUE U ONMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OeNKOB Mpu
HarpeBaHUM, [IBETHBIC PEAKIIUU OCIIKOB.

BricOkOMOIIEKYIISIpHBIE COETUHEHHUS

OCHOBHbBIE TOHATHUSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIMMEPU3AINU, CPEAHSS MOJICKYJsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNA —
MOJIMMEpHU3aIlus U MOJTUKOH ICHCAITHS.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4Y€HHUs BEIIECTB M UX NPEBpaIlCHUN:
O3HAaKOMJIEHHE C Oo0pasliaMu MPUPOJIHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXIpeaMETHBIX CBSI3€M MPU U3YUYEHUH OpraHnydeckoil xumuu B 10
KJIACCE OCYIISCTBIISIETCS Yepe3 HMCIOJIb30BaHUE KaK OOIIUX eCTEeCTBEHHO-HAYYHBIX
MOHSTUHN, TaK W TOHSATUHU, SBISIIONIUXCS CUCTEMHBIMHU JUISl OTAEIBHBIX TPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTecCTBEHHO-HAyUYHbIE TOHATHS: SBJIICHHE, HAy4YHbIH (haKT, THIOTE3a,
3aKOH, TEOPHs, aHAJU3, CHHTE3, KiaccuuKaius, NEPUOIUYHOCTh, HAOIIOJCHUE,
M3MEpeHne, SKCIIEPUMEHT, MOCIUPOBAHUE.

dusuka: maTepusi, SHEPTUsl, Macca, aToM, JICKTPOH, MOJIEKYJIa, YHEPTeTUICCKUIM
YpOBEHb, BEILIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKHE
BEJIMYUHBI U SIUHUIIBI KX U3MEPCHHS.

buonorusi: kierka, opraHu3Mm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OHOJOTMYECKH aKTHUBHBbIC BellecTBa (O€IKH, YTrIeBOJbI, KUPHI,
bepMeHThI).

['eorpadusi: mMuHEpasibl, TOPHBIE TOPOABI, MOJE3HBIE HCKOMAEMbIe, TOILINBO,

pecypchl.



TexHonorus: IMUIICBLIC ITPOJAYKTBI, OCHOBBI PAallHOHAJILHOTO IIUTAHUSA, MOIOIIHC
cpeacTtBa, JICKAPCTBCHHBIC W KOCMCTHYCCKHUC  IIPCIIApATBI, MATCpHUAJIbI U3
NCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnueckre OCHOBBI XUMHU

XHUMHUYECKUH 3JIEMEHT. ATOM. Sapo atoma, H30TOIBI. DIEKTPOHHAS 000JIOUKA.
DHepreTH4ecKue ypOBHHU, MOAYPOBHH. ATOMHBIC OpOWTaH, S-, P-, - AJIEMEHTHI.
Oco0OeHHOCTH pachpelieNieHUus] AJEKTPOHOB IO OpOUTaNsIM B aroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(UTYpaIHs aTOMOB.

[Tepuonnueckuit 3akoH u [lepuoanyeckas cucreMa XUMUYECKUX JIEMEHTOB /1.
. Mengeneea. CBsi3b NEpUOANYECKOTO 3akOoHAa U lleprmonnueckoil CHCTEMBI
xumudeckux snemeHtoB J[. M. MenpneneeBa ¢ COBPEMEHHOM TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTM H3MEHEHHMS CBOWCTB XHUMHUYECKHUX JJIEMEHTOB H
o0pa3zyeMbIX UMM MPOCTHIX U CI0KHBIX BEUIECTB 0 TPYIIaM U MepruoaaM. 3HauYeHue
MIEPUOIUYECKOTO 3aKOHA B PA3BUTUU HAYKU.

CtpoeHue BemiecTBa. XHUMHUYECKass CBS3b. BuJIbl XUMHYECKOM  CBSI3U
(KoBaJICHTHasi HEMOJISIpHAasi W TOJIApHAsl, WOHHAS, MeETauiMueckas). MeXxaHU3Mbl
o0pa3oBaHMsI KOBAJIGHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH M JOHOPHO-
aKienTopHblii). BomopomHas cBs3b. BalleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. MMoHbI: KAaTHOHBI 1 AHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH ITOCTOSTHCTBA
COCTaBa BEIIECTBA. [HWIMBbI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT TUIA KPUCTAIIMYECKON PEIETKHU.

[TonsTne o naucnepcHbIX cucrtemax. VICTMHHBIE W KOJUIOWIHBIE PACTBOPHI.
Maccosas 10151 BelecTBa B paCTBOpE.

Knaccuduxkanus HEOPTaHUYECKUX COEIMHECHUN. Homenknarypa
HEOPraHMYEeCKUX BemeCcTB. ['eHeTnueckas CBA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJIEKAIUX K PA3JIMYHBIM KJIACCaM.

Xumnueckas — peaknus.  Kmaccudukanuss ~— XMMUYECKMX — peakiuii B
HEOPraHMYEeCKOW M OPTaHUYECKON XMMHUHU. 3aKOH COXPAaHECHUSI MacChl BEIIECTB, 3aKOH
COXpPaHEHHUS U MPEBPAIICHUS SHEPTUU NMPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT paszluyHbIX (akTopoB. OOpaTHUMbIE
peakiuu. XuUMUUeCcKoe paBHOBecue. DakToppl, BIMAOIIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

Onektponutuyeckas auccounanus. CuiapHble U cnadble 3exTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCAUTETHLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIEpUMEHTAbHbIE METOJIbl HM3Y4Y€HHUs BEIIECTB M HX NPEBpaACHUN:
nemoHcTpanus Tabmui «llepuoamdeckass cuctemMa XUMHUYECKUX 3ieMeHToB JI. W.
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MenneneeBa», HW3ydyeHHE MOJACICH KPUCTAUIMYECKUX PEMETOK, HAOMIOICHUE U
OTIMCaHUE JICMOHCTPAIIMOHHBIX M JA0OPAaTOPHBIX OIBITOB (Pa3IOKEHHE IMEPOKCH]IA
BOJIOpO/ia B MIPUCYTCTBUM KAaTAIM3AaTOPA, ONPEICIICHUE CPEbl paCTBOPOB BEIIECTB C
MIOMOIIIBI0 YHUBEPCAIBHOTO HHAMKATOPA, PEaKIMd HMOHHOTO OOMEHa), MPOBEJICHHE
paKkTHUEeCKON paboThl «BnusHue paziuuHbIX (aKTOPOB HA CKOPOCTh XUMHUUYECKOM
peAKLIII.

Pacuérnrlie 3agaun.

Pacuétel o ypaBHEHUSIM XUMHUYECKUX PEAKIIHI, B TOM YUCIIE TEPMOXUMHUYECKUE
pacu€Thl, pacu€Thl C UCTIOIB30BAHUEM MOHATHS «MACCOBAsl 10J1S1 BEIIECTBAY.

Heoprannueckast xumust

Hemeramnsl. [Tonoxenue HemetamioB B [leproguueckoil cucteMe XUMMUYECKUX
sanementoB J[. WM. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB. (DU3MYECKHE
CBOMCTBAa HEMETAJJIOB. AJUIOTPONHS HEMETAIOB (HAa MpUMEpEe KHUCIOPOJa, CEphI,
dochopa u yraepona).

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJIOB (TajlOTCHOB, CEphHI, a30Ta,
dbocdopa, yriepoaa 1 KpeMHUsI) U UX COCTUHEHUHN (OKCHIOB, KUCIIOPOICOASP KAIIIX
KHUCJIOT, BOJIOPOJIHBIX COCTMHEHUM ).

[IprmMeHeHuEe BaXKHEUIIIMX HEMETAIIIOB M UX COCIUHECHUH.

Mertambl. Ilomoxkenue MetamsioB B Ileproamueckoil cUCTEME XUMHYECKHUX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 000JI0UYEK
aToMOoB MeTauioB. OO0mue ¢usndeckue cBoiicTBa MeTawioB. CIuiaBbl METaJIJIOB.
DIIEKTPOXUMHUYECKUHN PSI HAMIPSIKEHU METAJIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAUIOB (HATpUM, KaJIui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mume crnocoObl monayyeHus MeTauioB. I[IpumeHeHue meTamyioB B ObITY U
TEXHUKE.

DKCNEepUMEHTAIbHbIC METO/Ibl U3YUYCHHUSI BEIIECTB U UX MIPEBPAILCHUIN: U3YUEHUE
KoJUIeKIuu ~ «MeTtauiel W CIUIaBBl»,  OOpa3lloB  HEMETA/UIOB,  PEIICHHUE
AKCIICPUMEHTAJIbHBIX 3a/a4, HaONIOJACHUE M OMNHCAaHWE JICMOHCTPAIIMOHHBIX H
Ja00PATOPHBIX OIBITOB (B3aMMOJCHCTBHE THAPOKCHIA ATIOMHHHS C PAacTBOPAMH
KHUCJIOT ¥ IIeJIoYei, KaueCTBEHHbBIC PEaKIIMM Ha KATHOHBI METAJIOB).

PacuérHbie 3a1aun.

Pacuérel Maccel BemecTBa WM 00bEMa Tra30B MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, MACCE WU O0BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIMU BEIIECTB, PACUEThHI
Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOIYKTOB PEaKIIMK, €CIIU OJHO U3 BEIECTB
MMEET MPUMECH.

XHUMHUS U )KU3Hb

Ponp xumuu B OOECHEYEeHHH 3KOJIOTMYECKOM, SHEPreTUYECKOM W MHUIIEBOM
0€30IacHOCTH, Pa3BUTUU MeIUIMHBL. [loHATHE O Hay4YHBIX METOJaxX MO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennss 06 OOMMX HAYYHBIX MPUHIIUAIIAX MPOMBIITUICHHOTO TOTYYEHUS
Ba)KHEUMIIINX BEIIECTB.
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YenoBek B MHUPE BEIIECTB M MATEPUAIOB: BAXKHEMIINE CTPOUTEIIBHBIE
MaTepHuallbl, KOHCTPYKIIMOHHBIE MaTepHallbl, KPACKH, CTEKJIO, KEpaMUKa, MaTEpUaIbl
JUIS SIIEKTPOHUKH, HAHOMATEepUabl, OPraHU4ECKHE U MUHEPAJIbHBIE y100pEHUSI.

XAMHSIT W 370pOBbE UEJIOBEKA: IPABWIA MCIOJb30BaHUS JIEKAPCTBEHHBIX
IpernaparoB, MpaBuia OE30MIACHOTO KCIOJb30BaHUS MPENapaToB ObITOBOM XMMHH B
[IOBCEHEBHOM JKU3HHU.

MexnpenMeTHbIE CBA3H.

Peanu3zarus MeXnpeaMeTHBIX CBS3€H MU U3yUYEeHUU OOIIel U HEOPTaHUYECKOM
XUMHH B 11 Ki1acce ocyniecTBisieTcs yepes UCIoIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBbIX ITOHSATHM, TaK WM IIOHATHUM, SBJSIIOIIUXCA CHUCTEMHBIMHU IS OTAEIIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmre ecTeCTBEHHO-HAy4YHbIE IOHATHUSA: Hay4HbId (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KIACCU(PUKALMS, MNEPUOAUYHOCTb, HAOIIOACHUE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, SBJICHUE.

Pu3uka: Marepus, dHEpPrusA, mMacca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PaJHOAaKTUBHOCTb, MOJIEKYJIA, YHEPIEeTUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEIMYMHBI M EIUHUIBI HX
U3MEPEHUs, CKOPOCTb.

buonorusi:  kinerka, oOpraHusM, OJKOocHUCTema, Ouocdepa, Makpo- U
MHUKpPO3JIEMEHTbI, BATAMHHbBI, OOMEH BEILIECTB B OpPraHU3Me.

['eorpadusi: mMuHepanbl, TOpHbIE NOPOABI, MOJE3HBIE HCKOMAEMbIE, TOILIMBO,
pecypchl.

TexHoIOrusA: XUMHUYECKass NPOMBIIIIEHHOCTh, METAJUTyprus, ITPOU3BOJCTBO
CTPOMTENBHBIX MATEPUANIOB, CEJIBbCKOXO3SIMCTBEHHOE MPOWU3BOACTBO, MHUIIEBAS
ITPOMBIIICHHOCTb, (apmaneBTUUYeCKass  MPOMBIIIEHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKUX IMPEnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAs IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 11O
XNMHNHU HA BA3OBOM YPOBHE CPEJHET'O OBIIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS
oOyJaromuMuca TMpOrpaMM CpeaHero oodmero oOpa3oBaHus  (JTUYHOCTHBIM,
MeTaIpeAMETHBIM U TpeAMEeTHbIM ). HayuHo-MeToinueckoit OCHOBOM AJid pa3paboTKU
MJIAaHUPYEMBIX Pe3yJbTaTOB OCBOEHUSI MPOTpaMM CpEIHEro o61iero oOpa3oBaHUS
ABJISIETCS] CUCTEMHO-JI€ATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYypE
JUYHOCTHBIX PE3YJbTaTOB OCBOEHUS MPEeAMETa « XUMHUS» Ha YPOBHE CPEIHETO OOILIEro
00pa30BaHMsI BBIJCIICHBI CIEAYIOIINE COCTABIIAIOIINE:

OCO3HaHWE OOYYAIONUMHUCA POCCHUUCKOW TPAXTAHCKON HWIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTA U CAMOONPEAEIEHUIO;
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HaJIMYMe MOTHBALIMU K 00Yy4EHHIO;

[[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUU JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMKA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOACTBOBAThCS B CBOEH
NEATEIIBHOCTH LEHHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, MPUCYIIMMH LEJIOCTHON
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIMYKUE MPABOCO3HAHUS JKOJOTUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMUsS» JOCTUTaloTCi B
€AUHCTBE Y4YEeOHOM W BOCIUTATEIbHOM JESITEIBHOCTA B COOTBETCTBHH C
I'YMaHHUCTHYECKUMHU, COIMOKYJIbTYPHBIMU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU H
UJeanaMu pOCCUHCKOI0 IPakIaHCKOr0 OOIIECTBa, MPUHIATHIMU B O0IIECTBE HOPMaMHU
M T[paBWIaMHU TOBEJCHHS, CHOCOOCTBYIOLIMMH MpPOLECCaM  CAMOIIO3HAHMS,
caMOpa3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUSI TIMYHOCTH 00YYarO X CA.

JIM4HOCTHBIE  pE3ynbTaTbl OCBOCHHs  IpeaMeTra «XUMUS»  OTPAKAKOT
c(OPMUPOBAHHOCTh OIBITA II03HABATEIbHOW U NPAKTHUUECKON JAESITEIbHOCTU
oOyJaromuxcs 1Mo peanu3aliy MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4YHCIE B
4acTH:

1) rpa)1aHCKOrO BOCIIMTAHUS:

OCO3HaHUsl O0YYaroIIMMHCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOMOPAJIKY;

MPEACTABICHUS] O COLMAIbHBIX HOPMax M MPaBWIAX MEXKIUYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATENBHOCTU MPHU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIIEHNN YYEOHBIX M MO3HABATEIbHBIX 33/]a4, BHITOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaThb W TNPUHUMATh MOTHUBBI, HAMEpPEHHUS, JIOTUKY H
apryMEHThI IpYTUX IPU aHAIU3€ Pa3IMYHbIX BUIOB YUCOHOM €ATEIbHOCTH;

2) NaTpUOTHYECKOTI0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAacCJEIUIO
OTCUYECTBECHHON XUMUM;

YBaXEHHMsI K TPOIECCY TBOpYECTBA B OOJAaCTU TEOPUU U MPAKTHUECKOTO
IIPUMEHEHUSI XUMHUHU, OCO3HAHMS TOrO, YTO JOCTH)KEHHS HAyKH €CThb PE3yJbTar
JUIMTENIbHBIX ~ HAOMIOAEHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIbHBIX  MOUCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B TMOJYUYEHHUH U MOCIEAYIOIEM aHaIN3e
uH(pOpMaIUU 0 MEPEAOBBIX JOCTUKEHUAX COBPEMEHHON OTE€UECTBEHHONW XUMUMU;

3) TyXOBHO-HPABCTBEHHOTO BOCITUTAHMUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHNUS;

CIIOCOOHOCTH OLIEHHWBATh CUTYallUH, CBSI3aHHBIE C XUMHYECKUMU SIBIICHUSMH, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOpPaJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;
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TFOTOBHOCTH OILICHUBAaTh CBOE IOBEAEHUE M IOCTYIIKM CBOMX TOBapHUIIEH C
NO3ULIMI HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE TOCIEACTBUU 3THUX
MOCTYTKOB;

4) popmMupoBaHUs KyJIbTYPHI 3I0POBBS:

NOHUMAaHUsl LIEHHOCTEH 3/0poBOoro u  Oe3omacHOoro oOpa3a  >KU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3WYECKOMY U
NICUXUYECKOMY 310POBBIO;

coOmo/IeHnsT TIpaBWiI 0E€30MacHOTO OOpalleHHWs ¢ BEIECTBAMHU B  OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU IEATEIBHOCTH;

MMOHUMAaHUS LICHHOCTH MPaBHJI HHIWBUIYaIbHOIO U KOJJIEKTUBHOTO O€30MacHOTO
MOBEJEHUS B CUTYAILUAX, YTPOKAIOUIMX 3I0POBBIO U KU3HU JOJEH;

OCO3HAHMUSI TOCJIEACTBUA W HENPUATUS BPEIHBIX MPUBBIYEK (YNOTpeOaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS1);

5) TpyZ1OBOTO BOCIIUTAHUS:

KOMMYHUKATHBHOU KOMITETEHTHOCTH B y4e0OHO-HCCIe10BATENbCKON
JesITeIbBHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOHN U IPYrUX BUAaX ACSITEIbHOCTH;

YCTAaHOBKM Ha AKTUBHOE Y4YacCTHE B PELICHUM MPAKTHYECKHUX 3a]a4 COLUATbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOET0 Kjacca, IIKOJIbl);

UHTEpeca K NPAKTHUYECKOMY HM3YUEHHUIO MPOPECCHil pa3iIuyHOro pojaa, B TOM
YKCJIE HA OCHOBE NPUMEHEHMS NPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yiabTaTaM TPyAOBOU I€ATEIbHOCTH;

TOTOBHOCTM K  OCO3HaHHOMY BbIOOPY  HHJMBHIYaJIbHOW  TPaeKTOPHUH
oOpazoBaHusi, Oyayien npodeccuu u peaansanuu cOOCTBEHHbBIX )KU3HEHHBIX JIAHOB
C Y4Y€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHUH, HHTEPECOB U
MOTpeOHOCTEH 001IeCcTBa;

6) PKOJIOTMYECKOT'0 BOCTIUTAHUS

HKOJIOTMYECKU 11eJIECO00Pa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMaHHUsl TJI00AJbHOTO XapakTepa HSKOJOTUYECKUX MpoOJeM, BIMSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HaHUsI HEOOXOJUMOCTH MCIOJB30BaHUS JOCTUKEHUM XUMHUH JIJISI PEeLICHHUS
BOITPOCOB PALMOHAIBHOTO ITPUPOIOIIOIb30BaHHUS;

AKTUBHOTO HENPUATHS NEHUCTBUM, IPUHOCIIIUX BPEI OKPYKAIOLIEH NPUPOIHOU
cpelne, yMEHHUsi NMPOrHO3UPOBATh HEOJArONPHUATHBIE IKOJIOTMUYECKHE TOCIEIACTBUSA
NPEANTPUHUMAEMBIX IEMCTBUM U MPEAOTBPALIATh UX;

HaJIM4YUs Pa3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, AKOJIOTHYECKON KYyJNbTYpHI,
OMbITa JESITEIIbHOCTU 3KOJIOTMYECKOW HANpPaBJICHHOCTH, YMEHUSI PYKOBOACTBOBATHCS
VMU B [TIO3HABATEJIbHON, KOMMYHUKATUBHOW U COLIMAJIBHON MIPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UICOJIOTHH XeMO(hoouH;

7) UEHHOCTH HAYYHOT'O MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;
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MMOHUMAaHUS CHEIU(UKN XUMUY KaK HayKd, OCO3HAHMS €€ POJIu B (DOPMUPOBAHHUH
pPAlMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHMM IEJIOCTHOTO MpEACTaBiICHUs 00
OKPY’KAIOLIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B TO3HAHUN HPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu Ipo0ieM COXpaHEeHHs PUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMUU JIJI1 COBPEMEHHOW IIUBUITU3AIINH: B
e€¢ T'YMaHHUCTUYECKOM HANpPaBICHHOCTU M BaXKHOW pOJIM B CO3/IaHUU HOBOM 0a3bl
MaTepUAIbHON KYJIBTYpbI, PELIICHUU TJIOOAIBHBIX MPOOJIEM YCTONYMBOTO pPa3BUTHUS
YEJIOBEUYECTBA — CBIPEBOM, DJHEPreTUYECKOM, NHUIIEBOM M  3KOJOTHYECKOU
0€30MacHOCTH, B Pa3BUTHH MEIUITMHBI, OOECIICYCHUHN YCIIOBUM YCIICITHOTO TPyJa U
AKOJOTHYCCKH KOM(POPTHOM KMU3HH KaXkKIOTO YiIeHa OOIIEeCTRA,;

€CTEeCTBEHHO-HAYYHOU IPAaMOTHOCTH: TOHUMAHUS CYITHOCTH METOO0B MO3HAHUS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMbIe
3HAHUSA JUIS aHAIU3a U OOBSICHEHUS SIBJICHUM OKPYKAIOIIET0 MUPa U MPOUCXOASIINX B
HEM W3MEHEHHUH, YMEHHUS JeiaTh 0OOCHOBAHHbBIC 3aKIIOYCHHUS Ha OCHOBE HAyUYHBIX
(haKTOB U UMEIOIINXCS TAHHBIX C IEJBIO MOJIYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO UCTIOIh30BATh XUMUYECKUE 3HAHUS JIJIs1 PEIICHUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K NO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHHUIO |
caM000pa30BaHUI0, K AaKTUBHOMY TIOJIYYCHUIO HOBBIX 3HAHMM 110 XWUMHUU B
COOTBETCTBHHM C KM3HCHHBIMU MOTPEOHOCTSAMU;

MHTEpeca K OCOOCHHOCTSM TpyJa B pa3iiMyHbIX cepax mpodeccruoHambHOMI
NEATEIIBHOCTH.

METAITPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yNbTaTbl OCBOCHHUS Y4YE€OHOro mnpeaMera «XuMUs» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIOYAIOT:

3HAYNMBbIE TUISL (dopMupoBaHus MHUPOBO33pEHUS oOyuaromxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAay4YHbIE TOHSATHS, OTpa)karoliue
LEJIOCTHOCTh HAay4yHOM KapTHHBI MHpa M CHEHU(PUKY METOJIOB MO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEUIECTBO, SHEPIHs, SBJICHUE,
MPOLIECC, CUCTEMA, HAayYHbI (PAaKT, MPHUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIIe0BaHKE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHble Y4YeOHbIE ACHCTBUS (IMO3HABATENbHbIE, KOMMYHHKATHUBHBIC,
pEryJsTUBHBIE), 0OecneunBatonue GopMupoBaHue GyHKIUOHATBHOM IPAMOTHOCTH U
COLIMAJIBHOM KOMITETEHIIMU 00yYarouuxcs;

CIIOCOOHOCTh O0YYarOIIMUXCS MCIOJIb30BaTh OCBOCHHBIE MEXAUCIIUIUIMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJIbHbIEC YUEOHbIE ACHCTBUS B MO3HABATEIHLHOM
U COLMAIbHOM TIPAKTHKE.

MeranpeaMeTHble  pe3yJbTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIBHBIMU, KOMMYHUKATUBHBIMH U PETYJISATUBHBIMH JICHCTBUSMHU.
OBnaneHne yHUBEPCAIbHBIMU Y4eOHBIMH IMO3HABATEIbHBIMU ACHCTBUSIMHU:

1) 6a30BbI€ JIOTHUYECKHE ICHUCTBUS:
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CaMOCTOSITENIEHO (hOPMYIUPOBATh M aAKTyaTM3UPOBATh IPOOIEMY, BCECTOPOHHE
€€ paccMaTpuBarTh;

ONpENENIATh ULENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU HX
JNOCTUKEHUS, COOTHOCUTD PE3YIBTATHI AEATEIBHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh MNPH OCBOCHUM 3HAHUWA NPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICIATh XapaKTEPHbIE NPHU3HAKU TOHATUHA WU YCTAHABIMBATH WX B3aWMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JUIsi OOBSACHEHMS] OTIEIbHBIX (PAKTOB U
SIBJICHUIM;

BBIOMPATh OCHOBAHMS M KPUTEPHUH TSI KIACCU(DUKAITAN BEIIECTB U XUMUICCKUX
pEaKLNiA;

YCTAaHABJIMBATh  IMPUYMHHO-CICJACTBEHHBIC  CBSI3M  MEXKAY  HM3y4yaeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHUE PACCYKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IO AHAJIOTHH),
BBIABJISIT 3aKOHOMEPHOCTH W NPOTHBOPEUYHS B PACCMATPUBAEMBIX SBJICHUSX,
(GhOpMyYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

IPUMEHSTh B MPOIECCE IMO3HAHUS, WCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, MPEOOPa30BBIBATh MOJICIbHBIC MPEACTABICHUS — XUMHUYECKHM
3HaK (CMMBOJI) 2JIEMEHTa, XUMUYeCcKas (GopMyIia, ypaBHEHHE XUMHUECKOU peaKIuu —
IpU PEIICHUH YYEOHBIX TII03HABATEIBHBIX W MPAKTHUUYECKUX 3a7a4, MPUMEHSThH
Ha3BaHHBIC MOJICTIbHBIC MPEJCTABIICHUS JJIS BBISBICHUS XAapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 6a30BbIE UCCIEIOBATEIBLCKUE JCHCTBUS:

BJIQJIETh OCHOBAaMU METOJOB HAYYHOI'O ITO3HAHUSI BEIIECTB U XUMHUYECKUX
pEaKLNiA;

dbopMyIUpoOBaTh LIEJW U 337a4l UCCJICIOBAHUS, UCII0JIb30BATh MTOCTABJICHHBIC U
CaMOCTOSTENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUSI U
OCHOBBI i1l JOPMUPOBAHUS TUTIOTE3HI IO MTPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX
CYXJICHUU;

BJIQJIETh HABBIKAMU  CAMOCTOSITEJIBHOTO IUIAHUPOBAHUSI W IPOBEACHUSA
VYCHHYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOMATh 32 XOJOM
MpoIiecca, CaMOCTOSITEILHO TIPOTHO3UPOBATH €ro  pe3yibTaT, (OPMYIUPOBATH
00001IIeHNs] ¥ BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIhTATOB MCCIIECIOBAHUSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTb  ONBIT  YYEHWYECKOM  MCCIIEIOBATEIbCKOM M MPOEKTHOM
NEATEIIbHOCTH, TIPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY TOUCKY
METOJIOB pelIeHUs] NPaKTUUYECKUX 3ajad, MPUMEHEHUIO Pa3UYHbIX METO/I0B
MTO3HAHUS.

3) pabota ¢ uadopmaIuei:

OpPUEHTHUPOBATHCS B PA3IMUHBIX UCTOYHHUKAX UH(POpMaLMK (HAyYHO-TIOMYJIsIpHAs
JTUTEpaTypa XUMHUECKOTO COJIEp>KaHUs, CIIPAaBOYHBIC TTOCOOUs, pecypchl IHTepHETa),
aHATM3UPOBATh MH(OPMAITUIO PA3TMIHBIX BUJIOB U (JOPM MPEACTABICHUS, KpUTHICCKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;
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dbopMynHpoBaTh 3aMpoChl W MPUMEHITh PA3IUYHBIC METOIbI TPU TIOUCKE W
otbope wuHbOpPMAIlUM, HEOOXOAUMOM JJIS  BBINIOJHEHUS  y4eOHBIX  3ajad
onpenenEHHOro TUIA;

npuoOpeTaTh OMBIT HUCIOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BHIOMPATh ONTUMAIbHYIO (POpMY MpeicTaBieHns HHPOpMaLIUU
(cxembl, rpadUKH, JUATPaMMBbI, TaOJUIIBI, PUCYHKU U JIPYTHE);

HCITOJIh30BaTh HAYYHBIN S3BIK B KAU4E€CTBE CPEJCTBA MPHU pabOTE C XMMHYECKOM
nH(pOopMaIue: TPUMEHSITh MEXIPeIMEeTHbIE ((pu3ndeckne 1 MaTeMaTHICCKIE) 3HAKH
¥ CUMBOJIBI, (hOpMyIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY:;

WCIIONIB30BaTh M TPEOOPA3OBBIBATH  3HAKOBO-CUMBOJIMUECKHE  CPEICTBA
HaTJISITHOCTH.

OBnajzicHNEe YHUBEPCATLHBIMU KOMMYHUKATUBHBIMH JICHCTBHSIMHU:

3a/1laBaTh BONPOCHI MO CYIIECTBY OOCYXJIaeMOi TeMbl B XOJE JHaiora u/uiu
JTMCKYCCHUH, BBICKA3bIBaTh UJIeH, (OPMYIUPOBATH CBOU MPEHAJIOKEHUSI OTHOCUTEIHHO
BBITIOJIHEHUS TIPEIOKEHHON 3a1a4u;

BBICTYIIaTh C TMpEe3CHTAIlMell pPe3yJIbTaTOB I103HABATEIBHOU [EATEeIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMHM IPH BBITOTHECHUH
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKONM padOoThl MO MCCIEIOBAHUIO CBOWCTB
M3Yy4aeMbIX BEIIECTB, peajln3aluu y4eOHOro MpoeKkTa u (OpMyIUPOBATh BHIBOJBI IO
pe3ynbTaTaM TMPOBEAEHHBIX HMCCICIOBAHWN MYTEM COTJIACOBAHUS TO3WIMNA B XOC
00Cy>XeHUsI 1 OOMEHa MHEHUSIMU.

OBnajzicHNE YHUBEPCATBLHBIMU PETYIATUBHBIME JICHCTBHSIMHU:

CaMOCTOSATENIbHO TUIAHWPOBAaTh W OCYIICCTBJIATH CBOIO IO3HABATEIHLHYIO
NeSATEIBHOCTh, OMNpeaensass e Ienu | 3aJadd, KOHTPOJIUPOBATh M TI0 MeEpe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblii  alrOpUTM  JACUCTBUH  MpHU
BBITIOJIHEHUHM YYEOHBIX M MCCIENOBaTEIbCKUX 3a/ay, BbIOMpaTh Hauboiee
3¢ )EeKTUBHBIN CIOCOO UX PEIICHUS C YYETOM MOTYyUEHUS HOBBIX 3HAHHUM O BEIIECTBAX
U XUMUYECKUX PEaAKITUSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH NIEATEIbHOCTH Ha OCHOBE CaMOaHaIH3a W
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KUIIACC

[IpenmeTHbIe pe3ysibTaThl OCBOCHUA Kypca «OpraHudeckas XuMHUs» OTPaXKaroT:

chOPMUPOBAHHOCTh  MPEJACTABJICHUNH O  XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA, POJIU XMMHUH B IIO3HAHUU SABJICHUU IIPUPOJIBI, B
(GOpMHUpPOBAHUM MBIIUICHUST ©  KYJbTYPHl JIMYHOCTH, €€ (yHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOAMMOU ISl PEIICHHS MPAKTHYECKUX 3a/ad M SKOJOTUYECKU
00O0CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CPEIE;
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BJIAJICHUE CUCTEMOM  XMMHYECKUX  3HAHUHU, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAOIIKE MOHATUS (XUMHUECKUI 2JIEMEHT, aTOM, 3JIEKTpOHHAsi 000JI04YKa
aToMa, MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, XWMHYECKasl CBS3b,
CTpykTypHasi ¢dopmyna (pa3BEpHyTass M COKpall€HHAs), MOJIb, MOJISIpHAs Macca,
MOJIIpPHBIN  00BEM, YITIEPOJHBIA CKENEeT, (PYHKIMOHANIbHAS TpYINa, paJauKall,
U30MEPHs], U30MEPBI, TOMOJIOTUYECKHUIN PSi, TOMOJIOTH, YIIE€BOAOPObI, KUCIOPO U
a30TCOAEpXKAIIUE  COCIMHEHUS, MOHOMEpP, IMOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE  COCMHEHUS); TEOPUM U 3aKOHBI (TEOpUSI CTPOCHHUS
opraHndecknx BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHWS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHUHU; MHUPOBO33PEHUYECKUE 3HAHMUS,
JIeXKaIMe B OCHOBE MTOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SIBJICHUH,
(hakTOJIOTUYECKUE CBEJCHUS O CBOWMCTBAX, COCTAaBE, MOJYYEHHUU U OE30MaCHOM
HCIIOJB30BaHUN Ba)XKHEHIIIUX OPraHWYECKUX BEHIECTB B OBITY W MPaKTHYECKOU
NEATEIIbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHUW BBIABIATH XapaKTepHbIE MPHU3HAKU TOHITHI,
YCTaHABIIMBaTh WX B3aHUMOCBSA3b, HUCIIOJb30BATh COOTBETCTBYIOIIHUE IOHATHS MPH
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COCANHEHU;

c(hOPMHUPOBAHHOCTh YMEHUW HCIOJIH30BaTh XUMHUUYECKYIO) CUMBOJIMKY IS
COCTABJICHHSI MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpal€HHon) Gpopmy
OpraHUYECKUX BEIIECTB U YPABHEHUI XUMUUYECKUX PEAKIUM, U3rOTABIMBATH MOJEIH
MOJIEKYJT OpPraHMYeCKHUX BEIIECTB ISl WUIIOCTpAlldd WX XUMHUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpPMUPOBAHHOCTh YMEHUM YCTAaHABJIMBATh MPUHAJICKHOCTh H3YYCHHBIX
OpraHUYECKHUX BEIIECTB MO UX COCTABY M CTPOSHUIO K ONPEICIEHHOMY KJIacCy/TPyIIe
coeMHEHU  (YTJIEBOJOPOMbI, KHUCJIOPOA U  a30TCOJEpXkallue COSIUHEHUS,
BBICOKOMOJICKYJIIPHBIE COEJWHEHMs), JlaBaTh WM Ha3BaHUS 1O CUCTEMAaTHYECKOMN
nomenkiarype (IUPAC), a Ttakke mpuBOIUTH TPUBHAIBHBIC HA3BaHUS OT/AEIBbHBIX
OpraHUYECKUX BEIIECTB (ITHJICH, MPOIUJICH, alleTUJIEH, dTUJICHTIIUKOIb, TIHUICPUH,
dbeHon, GopManpaeru, aneTanbIerl, MypaBbUHAs KHCIOTa, YKCYCHas KHCIIOTa,
OJICMHOBAas KHWCJIOTA, CTEAPUHOBAs KHUCJIOTA, TIJIOKO3a, (PYKTO3a, Kpaxma,
1IEeJIJTI0JI03a, TJIUIIHH);

c(hOPMHUPOBAHHOCTh yMEHHUSI OMPENEISITh BUIBI XWMHUYECKOW CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIE U KPATHBIE);

chOpPMHUPOBAHHOCTh YMEHHUSI TIPUMEHSATH TOJIOKEHUSI TEOPUU CTPOCHUS
opraHnueckux BemecTB A. M. bytnepoBa s 00BsSICHEHHUS] 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOECHUS; 3aKOH COXPAHEHUSI MACChI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE U
XUMUYECKHE CBOMCTBAa  TUIMYHBIX  NPEACTABUTENIEM  Pa3IMUHBIX  KJIAaCCOB
OpraHUYeCKUX BeIIeCTB (METaH, 3TaH, STUJIEH, NMPONUJIEH, alleTWIeH, OyTaauen-1,3,
MeTunoyTaaueH-1,3, 0eH30J, METaHOJI, 3TaHOJ, STUJICHTINKOIb, TIUIEPHH, (HEHOT,
aleTalNb/IeTu]l, MypaBbUHAS U YKCYCHasl KUCIJIOTHI, TJIOKO3a, Kpaxmal, ILeJUII0JI03a,
AMUHOYKCYCHAsl KHUCJIOTa), WJUIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXIYy HUMHU
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YPAaBHEHUSIMH  COOTBETCTBYIOIIMX XUMHUYECKHX PpPEAKIUHA C HCIOJIb30BAHHEM
CTPYKTYPHBIX (hOPMYJ;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHUKU YTIIEBOJOPOJIHOIO
ChIpbs (He(Th, IPUPOJHBIN ra3, YroJyib), CHOCOOBI UX MEPEepadOTKU U MPAKTUUECKOE
IpUMEHEHUE MPOAYKTOB MepepadboTKH;

c(OPMUPOBAHHOCT, yYMEHUN TPOBOJUTH BBIYHCICHUS 10 XUMUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJUYECTBA HMCXOIHOTO BEIIECTBA WA MPOJYKTa
peaKiuu 1Mo U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO M3 UCXOJHBIX BEUIECTB
WJIM NPOAYKTOB PEAKIIHH);

c(hOpPMHPOBAHHOCTh YMEHHU BJIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOaX
HAy4HOI'O MMO3HAHMS, UCTIOJb3YEMbIX B XUMHUHU MPU U3YUEHUH BEIIECTB U XUMHUYECKUX
ABJICHUN (HAOJIOIeHUE, U3MEPEHUE, IKCIEPUMEHT, MOJIETUPOBAHKE), UCIOIb30BaTh
CUCTEMHBIE XUMUYECKUE 3HAHMS JJI MPUHSATHS PEIICHUA B KOHKPETHBIX JKU3HEHHBIX
CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHHEM;

c(OpPMUPOBAHHOCTh YMEHHUH COOIIOAaTh MpaBUia MOJIb30BAHUS XUMHUYECKOM
nocyaod u nabopaTopHbIM OOOpYAOBaHHMEM, a TakKXe IpaBwia OOpalleHUs C
BELIECTBAMH B COOTBETCTBHUHM C HMHCTPYKLUMSIMH IO BBINOJIHEHHUIO JaOOpaTOPHBIX
XUMHUYECKHUX OIIBITOB;

cOPMUPOBAHHOCTh YMEHUW IUJIAHUPOBATh U  BBINOJHATH XUMHUYECKHI
DKCIIEPUMEHT (TIPEBPALLEHUS OPraHWYECKUX BELIECTB IPH HArpeBaHUM, MOJYyYECHHE
ATUJIEHA U U3YYEHHE €r0 CBOICTB, KAUECTBEHHbIE PEAKIIMM OPTaHMYECKUX BEIECTB,
JeHaTypauus OeJIKOB IIPU HarpeBaHUM, IBETHBIE PEaKLUU OEJIKOB) B COOTBETCTBUU C
MpaBUIaMu TEXHUKU 0€30MacHOCTH MPU OOPAIICHUH C BEIIECTBAMU U JIA0OPATOPHBIM
000pyI0OBaHUEM, NPEJICTABIATH PE3YyIbTaThl XUMUYECKOIO SKCIIEPUMEHTa B (opme
3aMKiCH YPaBHEHUI COOTBETCTBYIOIIMX PEAKIMI U (POPMYIMPOBATH BHIBOJBI HA OCHOBE
ATUX PE3yNbTATOB;

cOPMUPOBAHHOCTh ~YMEHUN KPUTHUYECKH aHAJIM3UPOBAThb XUMHUYECKYIO
uHpOpMaLlMIO, TOMYyYaeMyld M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOMU
uHpopmanuu, IHTepHET U apyrux);

c(hOpMHUPOBAHHOCTH YMEHUM co0Iro1aTh MpaBuia 9KOJIOTUYECKH
11€J1eCO00Pa3HOT0 MOBEACHUS B OBITY U TPYJOBOU ACSITEILHOCTU B LEJSIX COXPAHEHUS
CBOEr0 3J0pOBbS W OKpYXalolleld NpPHUPOJHOM Cpelbl, OCO3HABaTh OIACHOCTH
BO3JICHCTBHS HA )KUBBIE OPraHU3MBbI ONIPEIETIEHHBIX OPrAHMYECKUX BEIIECTB, MIOHUMAsI
cmpicin  nokazatenss [IJIK, mnosicHATe Ha mnpuMepax crnocoObl YMEHBUIEHUS U
MpEeA0TBPALICHUS! UX BPETHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKA;

Uisi 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOKHOCTSIMU 370pPOBbS: YMEHHE
MPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX METOJAX I[IO3HAHUS BEIECTB H
XUMUYECKUX SIBJICHUM;

JUTSI CIIETIBIX U CA0OBUASIIMX O0YyYarOUIUXCsl: YMEHHE UCTIOIb30BaTh peabedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyit.

11 KITACC
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[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca «O0IIas u HeopraHudecKass XUMUSD
OTPAKAIOT:

c(OPMUPOBAHHOCTh  NPEJCTABICHUNA: O  XUMHUYECKOM  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMHUU B ITIO3HAHUU SIBJICHUI NPUPOBL, B
(GOpMHUPOBAHUM MBIIUJICHUST H  KYJbTYPHl JIMYHOCTH, €€ (PYyHKIHOHAIBHOU
IPaMOTHOCTH, HEOOXOAMMOM ISl PEHICHHS MPAKTHUYECKUX 3a/lad M DKOJIOTHYECKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOHOM Ccpee;

BJIQJICHUE  CHUCTEMOM  XWMHMYECKUX  3HAHWH,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralONIUe TMOHATHS (XUMUYECKH JJIEMEHT, aToM, H30Tom, s-, pP-, d-
ANIEKTPOHHBIE OpPOWTAIM AaTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIA 0O0BEM,
BAJICHTHOCTh, 3JICKTPOOTPHUIIATEIILHOCTh, CTENEHb OKHCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHasi, UOHHAs, METAJJIMYECKasi, BOJIOPOJIHASI), KPUCTAJUIMYECKAsT PElIETKa,
TUMBl ~ XUMHUYECKUX  pEaKIui, pacTBOp,  DJICKTPOIMUTHI,  HEIJICKTPOJIUTHI,
ANEKTPONUTUYECKAS. ~ AUCCOLMALUS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peakiMi, XUMHUYECKOE PaBHOBECHE);, TEOPUM U 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON AUcCOoLMalny, nepuoanueckuii 3akoH Jl. 1. MenneneeBa, 3ak0H
COXpPAaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS WM MPEBPAIICHUS SHEPIHUU MPH
XUMUYECKUX  PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH  SI3bIK  XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE IIOHMMAHUS MPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHMYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIyYEHUHU M OE€30MaCHOM HCIOJIb30BAaHUU BAXKHEUIIIMX HEOPTaHUUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUN BBISBIATH XapaKTEPHbIE TMPU3HAKU TIOHATHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIOJIH30BaTh COOTBETCTBYIOIIME TMOHSTHUS TPHU
OTMMCAaHUU HEOPTaHWYECKHUX BEIIECTB U UX MPEBpAICHU;

c(hOpPMUPOBAHHOCTh YMEHUM MCIOJIB30BATh XUMHUUYECKYID CUMBOJUKY IS
coctaBieHust  GOpMyd  BEHMIECTB U YpPaBHEHHUH  XUMUYECKHX  PEaKIIH,
cuctematudeckyto HoMmeHknatypy (IUPAC) u TpuBmaibHble Ha3BaHUS OTIEIHHBIX
HEOPTraHWYECKUX BEIIECTB (yrapHbIi ra3, yrieKUCIblid ra3, aMMHUaK, raiméHas u3BecTh,
HeraiéHas U3BeCTh, MUThEBAs CO/la, MUPUT U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUN OMPEICIATh BAJIEHTHOCTh U CTENEHb OKHUCIICHUS
XUMHYECKUX PJIEMEHTOB B COEJIMHEHUSX PA3JIMYHOIO COCTaBa, BUJI XUMUYECKOU CBSI3U
(KoBaJIeHTHasi, WOHHAs, METaJUIMYecKas, BOAOPOAHAs) B COEAMHEHUSX, THUI
KPUCTAUTMUECKON PEMIETKH KOHKPETHOTO BelllecTBa (aTOMHas, MOJICKYJIsIpHas,
HMOHHAasl, METaJUIMYEeCKasi), XapakTep Cpeibl B BOJHBIX PAaCTBOPAaX HEOPTraHUUYECKHUX
COCIMHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAJICAKHOCTH HEOPTaHUYECKUX
BEIIIECTB 0 MX COCTABY K OMNPEICIIEHHOMY KJIAcCy/TpyINe COeAMHEHUN (MPOCThIe
BELIECTBA — METAJUIbl U HEMETAJLIbl, OKCUJbl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE
TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICT MIeproanyeckoro 3akona J[. 1.
MeHnpneneeBa U JIEMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO0 (PYHKLINU;
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c(hOpPMHUPOBAHHOCTh YMEHHUI XapaKTEPHU30BaTh JIECKTPOHHOE CTPOSHHUE aTOMOB
XUMHYECKUX 3JeMeHTOB 1—4 mnepuonoB Ileproauyeckoil CHCTEMBI XUMHYECKHUX
anemeHToB JI. M. MeHneneeBa, WUCHONB3ysd MOHATHA «S-, P-, O-3JEKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUE YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOWCTB XUMHYECKUX DJEMEHTOB M HMX COECAUHEHUW MO MEepuoAaM M TpyIIaM
ITeprnoanyeckoil cucrempl XuMUUeCKUX 31eMeHTOB [[. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATDH) OOIIUE XUMUYECKHE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB, IMOJTBEPKIATH
CYyLIECTBOBAHUE T'E€HETUYECKOW CBSI3M MEXKJIY HEOPraHMYECKMMH BEIIECTBAMU C
MMOMOILBIO YPABHEHHIN COOTBETCTBYIOIIUX XUMAUYECKUX PEAKIINM;

c(hOPMUPOBAHHOCTh YMEHHUS KJIaCCU(DUIIUPOBATh XUMHUYECKUE PEAKIUU MO
pa3IMUYHBIM TpPU3HAKaAM (YUCIYy W COCTaBy pEarupyroliuX BEIIECTB, TEILIOBOMY
3 dekTy peakuuu, U3MEHECHHUIO CTENEHEW OKHCICHUSI DJIEMEHTOB, OOpaTHUMOCTH
peaKuu, y4acTHIO KaTalau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUM COCTABJIATH YPAaBHEHUS PEAKIIUNA Pa3IMYHbBIX TUIIOB,
MIOJIHBIC M COKpAIIEHHbIC YPABHEHUS PEaKlnii MOHHOTO 0OMEHa, yUUThIBas yCIOBUA,
[IPYA KOTOPBIX 3TU PEAKLIUU UIYT 10 KOHIIA;

chOPMHUPOBAHHOCT, ~ YMEHUW  MPOBOAWTH  PEAKIMH, MOATBEPKIAIOIINE
KAQYECTBEHHBIM COCTAB PA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, PACIO3HABATH
ONBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

chOpPMUPOBAHHOCTh ~ YMEHUW  pacCKpbIBaTh  CYIIHOCTh  OKHCJIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIMi MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINN;

c(hOpPMUPOBAHHOCTh YMEHHUH OOBICHATH 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOM
peaKIuu OT pa3IUYHbIX (PAKTOPOB; XapaKTEP CMEIICHUSI XUMUYECKOTO0 PaBHOBECHS B
3aBUCUMOCTH OT BHelTHero Bo3naeictus (npunnui Jle [llatense);

c(hOPMHUPOBAHHOCTh YMEHHUM  XapaKTepU30BaTh XUMUYECKHUE TIPOIIECCHI,
JIe)KAIIKUE B OCHOBE IMPOMBIIIIEHHOTO MOJYYEHUsI CEPHOM KUCIIOThI, aMMHUAKAa, a TAKXKE
chOpPMHUPOBAHHOCTh TPEJICTABICHUNA 00 OOmMMUX HAYYHBIX MPUHIUNAX U
AKOJIOTUYECKUX MPOOJIeMaX XUMHUIECKOTO TIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHHMM TMPOBOJUTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSITUSL «MACCOBasl JIOJISI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPH
XUMUYECKUX PEaKIMsAX, MacChl BeIlIeCTBA WM O00BEMA Tra30B IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIM OOBEMY OJHOTO W3 YYACTBYIOIIUX B PEaKIUU
BEIIIECTB, TEIUIOBOr0 3(deKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHUSI MAacChl
BEIIECTB, IPEBPAILICHUS U COXPAHCHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHUW COOJI0O/IaTh MpaBUjia IMOJb30BAaHUS XMUMHUYECKOU
nocyaoil u jabopaTopHbIM O0OOpYJOBaHHMEM, a TaKXe IMpaBuja OOpalieHus ¢
BEIIIECTBAMH B COOTBETCTBHUU C HWHCTPYKIIUSIMA TIO BBITIOJIHEHHUIO JIAOOPATOPHBIX
XUMHYECKUX OTBITOB;

c(hOPMHUPOBAHHOCTh YMEHHMHA ITUTAHUPOBATH U  BBINOJHATH XUMHYECKHUMA
AKCIEPUMEHT (pa3jioKEHUE MEePOKCUAa BOJOPOJAa B MPUCYTCTBUU KaTaau3aTropa,
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OTIpe/IeNIEHUE Cpelbl PACTBOPOB BELIECTB C MOMOIIBI0 YHUBEPCAIBHOIO HHIUKATOPA,
BJIMSIHUE PA3IMYHBIX ()aKTOPOB Ha CKOPOCTh XMMUYECKOUN peakiinu, peakiiud HOHHOTO
oOMeHa, KaueCTBEHHbIC peaklMK Ha Ccyib(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHHMS, PEIICHHE SKCIEPUMEHTANbHBIX 3a/lady mo TemMaM «MeTamibl» U
«HemeTane») B COOTBETCTBUHM C MTPaBUIIaMU TEXHUKH O€30MaCHOCTHU MPHU 00pallleHUN
C BellecTBaMM U JabOpaTOPHBIM O000pYJIOBaHUEM, TMPEJACTABIATh PE3YyIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA B (hOpMeE 3aMKCH YPAaBHEHHU COOTBETCTBYIOIIUX PEAKIIUMA
1 GOpMyIHUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIbTATOB;

chOpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpOpMaIIMIO, TIONYyYaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccOBOU
KOMMYHUKaIH, IHTepHET U ApyTHX);

c(hOpMHUPOBAHHOCTH YMEHUH co0Jro1aTh rpaBuia 3KOJIOTUYECKH
11€I€CO00Pa3HOTO MOBEACHUS B OBITY M TPYJOBOU ACSITEILHOCTU B IENSIX COXPAHEHUS
CBOETO 3JIOPOBbS M OKpY)KAIOIIEW NPUPOJHOW Cpelbl, OCO3HaBaTh OMNACHOCThb
BO3/JICHCTBUSL HA JKUBbIE OPraHU3Mbl OIpPENEIEHHBIX BEIIECTB, MOHUMAs CMBICI
noka3zarens [1JIK, nosicHsITh Ha mpuMepax croco0bl yMEHbIIEHUS U PEAOTBPAILCHUS
UX BPEIHOIrO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

g O0y4arouMxcs C OrPaHWYEHHBIMHU BO3MOXKHOCTSIMU 3JI0pOBbS: YMEHUE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYNHBIX METOAAX IIO3HAHMS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CIIETIBIX U CJIA00BUSIIMX 00YUYarOIIUXCS: YMEHHE UCIIOJIb30BaTh PElIbe(hHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HaumenoBanue pa3aesoB u tem  KosauvecTBo C yuerom pagoueii
NporpaMMbl BOCIIUTAHUA
n/n NporpamMmbl 4acoB
Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
Oco3HaHue poccuicKkon
TPAKJAHCKOW  HUJIEHTUYHOCTH,
MPOSIBJICHUE WHTEpeca K
MMO3HAHUIO HCTOpPHH,
. Poccuiickoit denepanuu,
[IpeameT opraHrYecKo XUMHUH. EHHOCTHOE  OTHOIICHHE K
1.1 Teopust cTpoeHUsI OPraHUYECKUX 3 JOCTHKEHUAM CBOEH POIMHBI —
coenuHenuit A. M. byrnepoa Poccun, k Hayke, TEXHOJIOTHAM,
TPYAOBBIM JIOCTHKEHUSIM
HapoJa; yBaKE€HUE K
HUCTOPUYECKOMY W TPUPOJTHOMY
HACJIEIUIO.
Uroro mo pazneny 3
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Paznen 2. YriaeBoaopoabt

2.1

2.2

2.3

[IpenenbHbIE YrieBogOPOABI —
aJIKaHbI

HenpenenbHbie yraeBogopoabl:
AJKEHBI, alIKa/INEHBI, ATKUHBI

ApomaTuieckue yriaeBoAopoabl

2.4

[IpupoaHble HICTOYHUKHU
YTJIEBOAOPOAOB U UX MepepaboTka

OpueHranuss Ha TpPUMEHEHUE
3HAHUN JJIs peIICHUs 3aaad B
o0JacTu OKpYKalolel Ccpelbl,
IJIAHUPOBAHUSI  TOCTYNKOB U
OLICHKU X BO3MOKHBIX
MOCIEACTBUI JJIsI OKPY>Karonen
Cpenbl; TMOBBIIEHUWE  YPOBHS
JKOIOTMYECKOM KYJIBTYPHI,
OCO3HAHHE r100aJILHOTO
XapakTepa 9KOJIOTHYECKHX
npoOsieM U MyTell UX pelIeHus;
AKTUBHOE HENpPUATUE JEHCTBUH,
IIPUHOCSIIMX BPEJ OKPYXKaIOIEn
cpene; OCO3HAaHHE CBOEH poJn
KaK TpaKJaHWHA U MMOTPeOUTEes
B YCIOBUSIX B3aMMOCBSI3U
IIPUPOJHOM, TEXHOJIOTUYECKON U
COIIMAIBHON CpPEJl; TOTOBHOCTh K
Y4aCTHI0O B IIPaKTUYECKOU
IEITEIbHOCTH  DKOJIOTHYECKOU
HaIpaBJICHHOCTH.

OpueHTanuss Ha IpPUMEHEHHE
3HaHUM NI PELICHHs 3a7ad B
00J1IacTH OKpy»Xarolei cpespl,
IUIAaHUPOBAHUS  TIOCTYNKOB U
OLICHKH ux BO3MO>KHBIX
MIOCJIEICTBUM ISl OKPYXKarolen
Cpelpl; TIOBBIIIEHHE  YPOBHSA
JKOJIOTUYECKON KYJIBTYpHI,
OCO3HaHHE r7100aJIbHOTO
Xapakrepa JKOJIOTUYECKHUX
npobsieM U MyTed UX peIIeHus;
AKTHUBHOE HENPUATHE JNEHCTBHM,
MIPUHOCALINX BPE] OKpPYXKaroLen
cpene; OCO3HAHME CBOEH pOJn
KaK IpakJlaHMHA ¥ MOTpeOuTesNs
B YCIIOBHSIX B3aUMOCBSI3H
MIPUPOJHOM, TEXHOJIOTHUUECKON U
COIMAIIBHOW CpeJl; TOTOBHOCTh K
y4acTUI0O B IPAKTUYECKOU
JEATEIBHOCTH  3KOJIOTMYECKOU
HaIlpaBJIEHHOCTH.

Hroro no pasneny

13

Pasznea 3. Kuciiopoacoaepxamme opranuyecKkue coe{uHeHus

3.1

Cnuptel. Genon

3
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3.2

Anppaerunsl. KapOboHOBBIE
KUACIOTHI. CIIOKHBIC YPHUPBI

3.3

Yrnesoanl 3

[IpuBneuenne BHUMaHUS
ydanxcs K IeHHOCTHOMY
aCTeKTy M3y4aeMbIX Ha ypOKax
SIBJICHUU, OPTaHU3AIHS UX
paboThI ¢ TOTy4yaeMOl Ha YpOKe
COLMAJIbHO 3HAYMMOM
uHhopmarmen —
VHUIUUPOBAHUE €€
00CYXJIeHUS, BBICKa3bIBAHUS
YUYaIIIMUCS CBOETO

MHEHHUS TI0 €€ TIOBOJY,

BBIPAOOTKHU CBOETO K HEH
OTHOIICHUS

Wroro mo pazneny 13

Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus

4.1

AMUHBI. AMUHOKHUCIIOTEL. benku 3

Hroro no paszneny 3

Hcnonb3oBanue
BOCIMTATEIbHBIX BO3MOYKHOCTEN
coJiep>kaHusl yueOHOro
peaMeTa uepes
JEMOHCTPALIMIO YYaIIUMCS
IPUMEPOB OTBETCTBEHHOTIO,
IPaX1aHCKOIO MTOBEICHNUS,
MIPOSIBJICHUS YEIIOBEKOJIIOOUS U
N00pOCEPIEUHOCTH, Yepes3
110/100p COOTBETCTBYIOLINX
TEKCTOB JIJIsl YTEHUS, 3a]1a4 JIJIs
pelieHus, npoOIeMHBIX
CUTyalui st 00CYXJICHHs B
KJiacce.

Paspgen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS

Bxirouenue B ypok UTPOBBIX
MPOLEYP, KOTOPBIE IOMOTAK0T
Mo JepKaTh MOTUBALIUIO
yYalmxcs K NOJIy4EeHUIO
3HAaHUN, HATaKMBAHHUIO

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
IIO3UTUBHBIX MCKINYHOCTHBIX
OTHOIIICHUH B Kjacce,
MTOMOTAIOT YCTAHOBJICHUIO
To0poXKenaTeTbHOU
aTMocQepsl BO BpeMsl ypoKa.
Hroro mo pazaeny 2

OBIIEE KOJIMYECTBO YACOB I1O

34

I[TPOTPAMME
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11 KIIACC

C yuetrom paboueii

Ne HaumenoBanue pa3aesioB u tem  KounuecTrBo
/i nporpaMMeI YACOB NPOrpaMMbl BOCIIMTAHUSA
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
Oco3HaHue poccuiicKon
IPAXKJAHCKOW UJIEHTUYHOCTH,
MIPOSIBJIEHUE UHTEPECA K
MO3HAHUIO UCTOPUHU, KYIBTYPbI
CtpoeHue aTOMOB. Poccuiickoit denepanum,
[Iepnoanueckuil 3aK0H U CBOETrO Kpas, HapooB Poccun;
11 [Iepnoanueckas cucrema 3 LIECHHOCTHOE OTHOLICHUE K
XUMHYECKUX 3jieMeHToB J[. 1. JIOCTHOKEHUSIM cBOeH PonuHEbl
Menpeneena — Poccun, k Hayke,
TEXHOJIOTHSIM, TPYIOBBIM
JOCTH>KEHMSIM Hapo/a;
YBaXXE€HUE K HCTOPUYECKOMY
HaCJIEIUI0
12 CrpoeHnue BenecTna. 4 Hcnonb3oBanue
' MHoroo0pasue BelecTB BOCIMTATEIbHBIX
BO3MOKHOCTEW COEP KAHUS
y4eOHOro mpeaMeTa yepes
JEMOHCTPALMIO YYaluMCs
MIPUMEPOB OTBETCTBEHHOTO,
IPa)IaHCKOIO MOBE/ICHNUS,

13 XUMHUYECKUE PEaKInu 6 IIPOSIBJICHNUS YEJIOBEKOIIO0US U
100pOoCcepIeYHOCTH, Yepe3
0JI00P COOTBETCTBYIOIIUX

3aJa4 JUisl peIIeHNUs,
NPOOJIEMHBIX CUTYalui st
oOCyXJIeHus B KJIacce;
Hroro o pazneny 13
Paznen 2. Heoprannueckasi XumMus

2.1 Mertainnsl 6 [Ipumenenue Ha ypoke

2.2 HemeTamis MHTEPaKTUBHBIX (hOpM paboOTHI
y4dalmxcs, CTUMYJIUPYIOIINX
II03HABATEIbHYIO MOTHBALUIO

53 CB43b HEOPraHUYECKUX U 5 VUANHXCS, TIE TIOMyUeHHBIE Ha

OpTraHU4YCCKUX BCIICCTB

ypOKe 3HaHUs OObITPBIBAIOTCH,
MIpUMEHEHUE
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JIMCKYCCUM, KOTOPBIE AAIOT
y4anmmcs BO3MOKHOCTb
PUOOPECTH OIIBIT BEJACHUS
KOHCTPYKTHUBHOT'O JUAJIOra;
TPYIIIOBOM paOOThI HITH

paboThI B mapax.

Hroro mo pazaeny 17

Pa3gea 3. Xumus 4 ;Ku3Hb

WMunuunpoBanue, NoJAepKKa
UCCIIe10BaTEIbCKON
JeSITeIbHOCTH yJyallluxcs B
paMKax pealn3aluy UMU
WH/IMBUIYAIIbHBIX, TPYIITOBBIX
UCCIIEJIOBATEIbCKUX POEKTOB,
YTO JIaCT IIKOJbHUKAM
BO3MO>XHOCTh
nproOpecTH HaBbIK

CaMOCTOSITEJILHOTO PELICHUS
TEOPETUYECKOI MpoOIIEMBI,
3.1 XUMHUS U )KU3Hb 4 HaBbIK T€HEPUPOBaHUS,
odopMIIeHUS COOCTBEHHBIX
U7eH, HABBIK YBAXHUTEIHHOTO
OTHOIICHHUSI K YY)KUM UICSIM,
o opMIIEHHBIM B paboTax
JpYTUX UCCllefoBaTene,
HaBBIK ITyOJIMYHOTO
BBICTYIUICHUS TIepe
ayIUTOpHEN,
apryMEHTHPOBAHUS
OTCTaMBaHUsS CBOEH TOYKH

3peHUSI.
Uroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I1O 34
I[MPOT'PAMME

OueHoYHbI HHCTPYMEHTaAPHil

KoHTpOop 1 CAMOKOHTPOJIb 3HAHUM, YMEHUU Y HABBIKOB SIBJISIETCSI CETOIHS OHOU
U3 BOKHEHIINX IPoOieM opraHu3aliy y4eOHOM esTeNbHOCTH Ha ypoKkax. FIMeHHo B
IPOLECCE TPOBEPKU BBISBIISAIOTCS JOCTHXKEHHUS IIKOJIBHUKOB U MMPOOETBI B X yUeOHOU
NOATOTOBKE, 3aKPEIUIAOTCSA, W  CHCTEMATU3UPYIOTCS 3HAaHUA W YMEHHS,
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NpUOOpEeTEHHbIE YYallUMUCA Ha TMPEAbLAYIIMX YPOKaX, a Ha OCHOBE MOJyYEHHOU
uH(pOpMAIIIU KOPPEKTUPYETCS MPOIECC U3YUSHHUsI HOBOTO MaTepuara.

[Ipu BbICTaBICHUN OTMETOK HEOOXOAMMO COOJIIOIATD:

* 00BEKTUBHOCTD OIIEHKU PE3YJIbTATOB;

* IMHCTBO TPEOOBAHMI KO BCEM IIIKOJIbHUKAM.

JI7ist BbICTaBIIEHUS OOBEKTUBHBIX OTMETOK MCHOJB3YIOTCS CIeAyromue (HopMbl
KOHTPOJIS:

* TEKYIIMA KOHTPOJb (OCYIIECTBIISIETCS YYUTEISIMU Ha MPOTSHKEHUM BCErO
y4eOHOT0 ToJ]a U OCYIIECTBISIET MPOBEPKY 3HAHHUM 00YyYarOIMIUXCsI B COOTBETCTBUU C
y4eOHOI MporpaMMoit);

Tekymias OleHKa MPEACTaBIISIET COOOM MPOIEAYPY OLEHKH WHIAWUBUYATHLHOTO
MPOJIBHIKEHUS 00YUaIOIIErocsi B OCBOCHUH MPOTrpaMMbl YHEOHOTO MPEAMETA.

Texymass ouneHka MOXeT ObITh (opmupymoome (moaaepKuBaromen Hu
HAIpPaBISIOMIEH YCHWIMS 00ydYaroIlerocsi, BKJIIOYAIOUIEH €ro B CaMOCTOSATEIbHYIO
OLICHOYHYIO JI€ATEIbHOCTh) U JUAarHOCTUYECKOW, CIIOCOOCTBYIOIIEH BBISBICHUIO U
OCO3HAaHUIO TEJIarorM4ecKuM pabOTHUKOM U OO0y4aroUuMcsl CYILECTBYIOIINX
mpo0seM B 0Oy4ECHHH.

OOBEKTOM  TEKylIel OLIEHKH SBJISIOTCS TEMaTUYECKHE IUIaHUpYEMbIe
PE3YNbTATHI.

B Tekyiell olieHKe HCIOJB3YIOTCS pa3iuyHble (GOPMbI U METOIbl MPOBEPKHU
(ycTHBIE M TIHMCBMEHHBIE OIPOCHI, MPAKTHYECKUE pabOThl, TBOpPYECKHUE pPAOOTHI,
WHJUBUTyaJIbHbIE U TPYNINOBbIE (DOPMBI, CaMO- M B3aUMOOIIEHKA, 3a4EThI).

Pe3ynbTaThl TeKyleil OLEHKH SIBISIOTCS OCHOBOWM I MHAMBUAYaJIU3ALMUH
y4eOHOro Mpoliecca.

TemaTuyeckass OLIEHKa MPEACTaBIsSIET CcOO0OM MpoLenypy OUEHKH YpOBHS
JNOCTH)KEHUSI ~ TEMATHUYECKUX  IUIAaHUPYEMBIX  pe3yJbTaTOB MO  y4eOHOMY
npeaMeTy(3auer)

* IPOMEKYTOYHAsI aTTECTAIMs 00yYaroINXCcs

[IpoMexyTouHas arTecTalMsi NpEeACTaBiseT CcOOOM Mpouenypy arTecTaluu
oOy4aroluxcsi Ha ypOBHE CpeIHEro o0Iiero oOpa3oBaHHs W MPOBOAUTCA B KOHILE
Ka)KJ0ro MOJYrousi U B KOHIIE Y4eOHOTO rojia Mo KaKJOMY H3y4aeMOMY MPEIMETY.
[IpomexxyTouHass arrecTalus IPOBOAUTCS HA OCHOBE PE3YyJbTAaTOB HAKOIUJIEHHOW
OLIEHKH U PE3yJIbTaTOB BHITIOJHEHUS TEMAaTHUYECKIX CAMOCTOATEIbHBIX paboT, 3a4ETOB
1 (PUKCUPYETCS B AJIEKTPOHHOM JTHEBHUKE.

[IpomexxyTouHast  oueHKa, (ukcupyromas  JOCTUXKEHUE  IPEIMETHBIX
MJIAaHUPYEMBIX PE3yJIbTaTOB U YHUBEPCATIbHBIX YUEOHBIX JCHCTBUI Ha YPOBHE HE HIKE
0a30BOT0, SIBJISIETCS OCHOBAHUEM ISl TIEPEBOA B CIEAYIOIIMM Kilacc U AJis AOIMYyCKa
o0yyJaroIierocs K rocyapCTBEHHOM UTOTOBOM aTTECTaIIUH.

[Topsimok  mpoBeneHUsT MPOMEXKYTOUHOM  aTTECTAllMd  PErJiaMEeHTUPYETCS
®denepanbabiM 3aKk0HOM «O0 obOpazoBanmu B Poccuiickoit deneparum» (cT.58) u
«Ilonoxennem o @Qopmax, NEPUOAUYHOCTH, TMOPSAKE TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTecTanuu ooyuaromuxcs» B MOV «Jlumeit Nel3»
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* UTOTOBBIN KOHTPOJIb (MTOTOBAs aTTecTanus ooydatonuxcs 11 kmaccos B popme
EID).

OOBEKTOM  OLEHKH TMPEAMETHBIX PEe3YyJbTAaTOB SIBISETCS: CHOCOOHOCTD
oOy4Jaroniuxcs pemarb yueOHO-TI03HABATENbHbIE U YyUeOHO-TIpaKTHYeCKue 3a1aun. B
CUCTEMY OLIEHKH MPEIMETHBIX PE3YJIbTATOB BXOST:

» OnopHbIe 3HAHUS, BKIIOYAIOIIUE B Ce0s1: KIIOYEBbIC MOHATHUS, PpaBUiia, (PaKThl,
METO/Ibl, TIOHATUHHBIN armnapar.

* [IpeameTHBIC ACHCTBUS: MCIOJIB30BAaHUE 3HAKOBO-CUMBOJIMYECKUX CPEICTB B
paMKax TipeoOpa3oBaHUs, TPEACTABICHUS U WHTEPIpETAuu WHOOPMAIUN |
JIOTUYECKUX JCUCTBUN (CpaBHEHHE, TPYIUPOBKA U Kiaccu(ukaius OOBEKTOB,
JEUCTBUA aHajlu3a, CUHTE3a U 000OIIEHUs], YCTAHOBICHUE MPUYUHHO-CIIEICTBEHHBIX
cBsA3el U aHayn3). OLleHUBaHUE PU3BAHO CTUMYJIMPOBATh YUYEHUE MTOCPEICTBOM:

* OIICHKU UCXOJHOTO 3HaHMS PeOCHKA, TOTO OIBITA, KOTOPHIH OH/OHA MPUBHEC B
BBITIOJIHEHUE 3a/IaHUsI UM B U3YUYEHUE TEMBI,

* yyeTa UHJIUBUAYyaTbHBIX TOTPEOHOCTEN B y4eOHOM IpoIiecce,

* OOy ICHUS JIeTeH pa3MBIILISATh O CBOEM YUYEHHH, 00 OIIEHKE UX COOCTBEHHBIX
paboT U mpoliecca UX BBHIMOJTHEHUS.

[lens oIlEHKM NPEIMETHBIX PE3yJIbTATOB - OIEHUBAHUE, KaK JIOCTUTAEMbBIX
o0pa3oBaTeNbHBIX PE3YJbTATOB, TaK M IMporecca uX (OPMHUPOBAHMS, a TaKKe
OIICHMBAHUE OCO3HAHHOCTHU KaXKJIbIM 00YyYaromuMCcsi 0COOEHHOCTEH pa3BUTHSI CBOETO
COOCTBEHHOTIO MpoIiecca 0O0yUeHHUs.

Cucrema OLIEHWBaHUS CTPOUTCS HA OCHOBE CIIEIYIOIINX MPUHIIUIIOB:

* OneHuBaHue SBISETCS MOCTOSHHBIM TpolieccoM. B 3aBHCHMMOCTH OT 3Tama
0o0y4yeHHUsI MCIOJIb3YeTCSd JMArHOCTUYECKOe (CTapTOBOE, TEKYyIIee) U CPEe30BOE
(TemaTuueckoe, MPOMEKYTOUHOE, pyOeKHOE, UTOTOBOE) OIICHUBAHHUE.

* O1LleHUBaHUE MOXET OBITh TOJIBKO KpUTEepHANhbHBIM. OCHOBHBIMH KPUTEPHUIMU
OIICHUBAHUSI BBICTYMAIOT OXKUJAEMbIE pE3YyJIbTaThl, COOTBETCTBYIOIIHE YYCOHBIM
ETISIM.

* O1IeHUBATHCA C TTOMOIIBIO OTMETKH MOTYT TOJIBKO PE3YJbTaThl ACSTEIHLHOCTU
YYEHHKA, HO HE €T0 JIMYHBIC KaueCTBa.

* O1IeHBATh MOYKHO TOJIBKO TO, YEMY y4ar.

» Kputepuu orieHuBaHUs U alTOPUTM BBICTABIICHUS OTMETKH 3apaHee U3BECTHBI
U Tiefiaroram, U yqamyumces.

» CuctemMa OIICHMBAHUS BBICTPAMBACTCS TAaKUM O0pa3oM, YTOOBI ydalruecs
BKJIFOYQJINCh B KOHTPOJIBHO-OIICHOUHYIO JI€ATEIBbHOCTh, NPHOOpETas HABBHIKH H
MIPUBBIUKY K CAMOOIICHKE.

Oco0eHHOCTH OLICHUBAHUSA 110 XUMUM:

OueHka yCTHOIO OTBeTA.

OtmMmeTKka «5» CTaBHUTCSI, €CITU 00 YyJarOITHIACS:

J1aJl TIOJIHBIM Y MPABUJIbHBIN OTBET HA OCHOBAHUU W3YyYEHHBIX TEOPUH;
W3J105KWJI MaTepHUAN B ONIPEAEICHHON JIOTUYECKOM MOCIIEI0BATEIbHOCTH.
OtmeTka «4» CTaBHUTCSI, €CITU 00 YJarOIITHIACS:

J1aJl TIOJIHBIM Y MPABUJIbHBIN OTBET HA OCHOBAHUM U3YyYEHHBIX TEOPUH;
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M3JI0KUJT MaTepual B ONPEAECICHHOM NOCe10BaTEIbHOCTH;

JOMYCTUA 2—3 HECYUIECTBEHHBIX OIIMOKH, MCIPABICHHBIX MO TpeOOBaHUIO
YUUTENS

WM J1aJ1 HEMOJIHBIN 1 HEUYETKHUM OTBET.

OtmMmetka «3» cTaBUTCS, €cli 00yJarOIIUIACs:

J1aJ1 TMOHBIA OTBET, HO JOMYCTUJI CYIIECTBEHHYIO OIIHOKY

WM OTBET HETOJIHBIN, TOCTPOEH HECBSIZHO.

OTMeTKa «2» CTaBUTCSA, €CIIU 00YUYaIOIIUICS:

MOKa3aJl HEMOHMMAHUE OCHOBHOTO COJIEPKaHUSI yueOHOr0 MaTepuiia;

JOMYCTHJI CYIIIECTBEHHBIE OIITMOKH, KOTOPHIE HE CMOT UCIIPABUTH ITPU HABOISIIIINX
BOIPOCAX YUUTEIIS.

Ouenka yMeHNH pemath 3a1a4m

OtMmeTKka «5» cTaBUTCS, €CIIU:

B JIOTUYECKOM PACCYX ACHUH U PEIICHUU HET OIITNOOK;

3a/laya pelieHa parioOHaIbHBIM CIIOCOOOM.

OtMmetka «4» CTaBUTCS, €CIIU:

B JIOTUYECKOM PACCYXKJEHUU U PEIICHUU HET CYIIECTBEHHBIX OMMUOOK, TPU 3TOM
3ajiaya pelieHa, HoO HepalMOHAIbHBIM CIIOCOO0M;

JIOYIIIEHO HE 00Jiee BYX HECYIIECTBEHHBIX OMIMOOK.

OtMmeTKa «3» CTaBUTCS, €CIIU:

B JIOTUYECKOM PACCYKJICHUHU HET CYIIECTBEHHBIX OIIMOOK;

JOTMYCKAETCsI CYIIECTBEHHAsI OIIMOKa B MAaTEeMaTHYECKUX pacyeTax.

OtMeTKa «2» CTaBUTCS, €CIIU:

HMMEIOTCSI CYIIECTBEHHBIE OMUOKHU B JIOTUUECKOM PACCYKJICHUU U PEIICHUHU.

OueHka 3KCNePUMEHTATbHBIX YMEHUH

OtMmeTKka «5» CTaBUTCS, €CIIU:

paboTa BBITIOIHEHA MOTHOCTHIO. ClieNaHbl MpaBUIbHBIE HAOIIOACHUS U BBIBOJIBI,
AKCIIEPUMEHT OCYIIECTBJICH IO IJIaHy, C YY€TOM TEXHUKH O€30MaCHOCTH U TPaBUII
paboThI C BEMIECTBAMU U MPUOOpaAMH;

MPOSIBJICHBl OPTraHU3alIMOHHO-TPYAOBBIE YMEHUA (MOJJECPKUBACTCS YUCTOTA
pabouero Mecrta, mopsI0K Ha CTOJIe, YKOHOMHO HCIOJIb3YIOTCSI PEaKTHBHI).

OtMmeTka «4» CTaBUTCS, €CIIU:

paboTa BBITIOTHEHA, C/IeTIaHbI IPABMIIHHBIC HAOIOICHUS U BBIBOJIBI, SKCIIEPUMEHT
BBINIOJTHEH HEMOJIHO WJIM HaOII0Jal0TCs HECYIIECTBEHHbIC OIIMOKM B paboTe C
BEILIECTBAMH U NMPUOOPaAMHU.

OtMmeTKa «3» CTaBUTCS, €CIIU:

OTBET HETOJHBIN, padoTa BHITIOIHEHA MTPAaBUJILHO HE MEHEE Y€M HAIlOJIOBUHY;

JOMyIIIeHa CYIIECTBEHHAsl OIMOKa (B XOJe JKCIIEpUMEHTa, B OOBSCHEHHUH, B
odopmiieHnu pabdotel, mo Th npu pabore ¢ BemecTBaMu U MPUOOpaMu), KOTOPYIO
OOyJarOIIUIICs UCTIPABIISIET IO TPEOOBAHUIO YIUTEIS.

OtMeTKa «2» CTaBUTCS, €CIIU:
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JIOMYIIIEHBI JIBE WM 0O0JIee CYIIECTBEHHBIE OIMMOKH B XOJ€ DKCIIEPUMEHTA, B
o0bsicHeHnH, B oopmiieHUH paboThl, o Th rpu paboTe ¢ BemecTBaMu U Mpudopamu),
KOTOPBIC YUAIIUNCS HE MOXKET UCTIPABUTb.

OueHka yMeHUI pemiaTh IKCNEPUMEHTAIbHbBIE 321a41

OtmMmeTtka «5» cTaBUTCS, €CIIH:

IJIaH PEIICHUS 3a/1a41 COCTABJICH MPABUIILHO;

OCYILIECTBJICH OI00P XUMHUYECKUX PEAaKTHBOB U 00OPYAOBAHNS,

JAHO IIOJTHOE OOBSICHCHHE U CACIAHBI BHIBOIBI.

OtMeTKka «4» CTaBUTCS, €CIIU:

TJIaH PEIIEHUST COCTABJICH MPABHUIIBHO;

OCYIIIECTBJICH TIOJI00P XUMHUYECKUX PEAaKTHBOB U 000OPYIOBAHMUS;

JOMYIIEHO He 00Jiee ABYX HECYIIIECTBEHHBIX OMOOK (B 00OBbSICHEHUH U BBIBOJIAX ).

OtMmeTka «3» CTaBUTCS, €CIIU:

IJIaH PEIICHUs] COCTaBJICH MPaBWIBHO;

OCYILIECTBIJICH TT0I00P XUMHUYECKUX PEAaKTHBOB U 00OPYAOBAHUS,

JOMYIIIeHA CYIIECTBEHHAs OIMOKa B 00bSICHEHUU U BBIBOJIAX.

OTMeTKa «2) CTaBUTCS, SCIIH:

JTOMyIIeHBl JABe W Oojee omuOku (B IUIaHE pEIICHWS, B IOJI00pe
XUMHUYECKUX PEaKTUBOB M 000PY/10BaHUS, B O0OBSICHEHUH M BBIBOJAX ).

I'pa¢uk oueHOYHBIX MpoLeayp

10 knace
Ne i/m | Ha3BaHue OLIeHOYHOM NpoLeayphl Ne ypoka (HeneJst)
1 KontponbHas pabota no pazaeny «YTiaeBog0opOab» 16(16 uenmens oOyueHwMsI)
2 KonTponbHas pabota no pazaeny 29(29 uHenenst 00yUeHM)
«Kucnopozacoaepskariye opraHu4ecKue CoeTMHEHHSI»
11 knace
Ne ni/n | Ha3BaHue oileHOYHO# Nnpoueayphbl Ne ypoka
1 KonrtponbHas pabdora no pazneny «Teopetrnueckue 13(13 nenenst 0OyueHus1)
OCHOBBI XHUMHUM
2 KonrtponbHas padora no remam «MeTamibl» U 28(28 nenenst o0y4yeHus)
«Hewmeramnb»
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