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@enepanbHblii 3akoH «O06 06pa3oBanuu B Poccuiickoit denepammm» ot 29.12.2012 N 273-D3

®enepanbublit 3ak0H OT 19.12.2023 Ne 618-D3 «O BHecenun uzmenenuii B denepanbHblil 3aK0H
«0O06 obpazoBanuu B Poccuiickoit deneparnmm»

[Tpukaz MunoOprayku Poccum ot 17 mas 2012 1. Ne 413 «O06 yrBepxacaun (henepaabHOTO
roCy/lapCTBEHHOrO0  00pa30BaTeNbHOTO  CTaHAapTa  CpexHero  obmero  oOpa3oBaHUs»
(3apeructpuposan 07. 06. 2012 r. N 24480)

[Ipuka3 MunucrepctBa npocsemienusi Poccuiickoit ®@enepanun ot 12.08.2022 Ne 732 «O
BHECEHUU M3MEHEHUH B (efiepabHbIN rOCy1apCTBEHHBIH 00pa30BaTENIbHbIN CTaHAAPT CPEIHETO
oOuiero o0pa3oBaHMs, YTBEPXKIEHHBIM IpukazoM MuHHcTepcTBa 00pa3oBaHHUS U HAyKH
Poccniickoit ®eneparuu ot 17 mast 2012 1. Ne 413y (3apeructpuposan 12.09.2022 Ne 70034)

[Ipuka3z MunuctepctBa npocsenienus Poccuiickoit ®@eneparnuu ot 18.05.2023 Ne 371 «O06
yTBEpKIACHUH (PpesiepaabHO 00pa3oBaTeIbHON MPOTpaMMBbl CpeTHEro OOIIero 00pa3oBaHUs»
(3apeructpuposan 12.07.2023 Ne 74228)

[Ipukaz MunucrepctBa mnpocBeuieHuss PO ot 02.08.2022 Ne 653 «0O0 yrBepxkaeHUU
(benepanbHOro MEpeuHsi NIEKTPOHHBIX O0pa30BaTENIbHBIX PECYpPCOB, JOMYLIEHHBIX K
UCIOJb30BAHUIO  NPU  peaau3aliM  HMMEIOIIMX  TOCYJAapCTBEHHYIO  aKKpeIUTalUIo
obpazoBartenbHbIX porpamm HOO, OO0, COO» (3apeructpuposan 29.08.2022 Ne 69822)

[Ipuka3z MunucrepcrBa mnpocBemenus Poccuiickoin @enepanuu ot 19.03.2024 Ne 171 «O
BHECEHHM W3MEHEHUH B HEKOTOpbIe TMpuKa3bl MuHHCTEpCTBAa mpocBelenus Poccuiickoit
@enepanun, Kacaromuecs (eaepalibHbIX 00pa30BaTENbHBIX MPOTPAMM HAYaIbHOTO OOIIETO
o0pazoBaHHUs, OCHOBHOTO 0O0Imero o0Opa3oBaHUs U CpEeAHEro oO0mero o0pa3oBaHUS
(3apeructpuponan 11.04.2024 Ne 77830).

[Ipuka3z MunuctepctBa npocsenieHust Poccuiickoit @enepaunu Ne 1028 ot 27.12.2023 «O
BHECEHUU W3MEHEHUH B HEKOTOphIe MpuKa3sl MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit
Oenepanun 1 MunuctepcTtBa npocBenieHuss  Poccuiickoit  @enepanuu,  Kacaroliuecs
(denepanbHBIX  TOCYIAapCTBEHHBIX  OOpa30BaTEIbHBIX  CTAaHAAPTOB  OCHOBHOTO  OOIIETo
oOpa3oBaHus u cpenHero oduiero oopasosanus» (3apeructpuporan 02.02.2024 Ne 77121)

[Ipukaz MunucrepcrBa npocemenust Poccuiickoir ®enepanun Ne 62 ot 01.02.2024 «O
BHECEHWU W3MEHEHMH B HEKOTOpble MpHKa3bl MuHHcTepcTBa mpocBenieHus Poccuiickoit
Oenepanuu, Kacarouuecs ¢enepalbHbIX 00pa30BaTeNbHBIX MPOTPaMM OCHOBHOTO U CPEIHETO
oOmiero oopazoBanus» (3apeructpuponan 29.02.2024 Ne 77380)

[Ipukaz MunucrepcrBa npocseuienust Poccuiickoir @enepaunu Ne 119 ot 21.02.2024 «O
BHECEHMM H3MeHeHMH B mpmiiokeHus Ne 1 m Ne 2 k mpuka3zy MuUHHMCTEpCTBA MPOCBEILEHUS
Poccuiickoit ®enepanuu ot 21 centsadbps 2022 r. N 858 “O0 yrBepxaeHuu ¢eaepaabHOro
NepeyHs Y4eOHUKOB, JONYIIEHHBIX K HCIOJb30BAHUIO NPU peaju3allid  UMEIOIUX
TOCYJapCTBEHHYIO  aKKpEIUTALUI0 00pa3oBaTeNbHBIX MNPOrpaMM  HayalbHOTO  OOILIEro,
OCHOBHOTO 00IIero, cpeaHero oomero oOpa3oBaHMs OPraHU3ALUSAMH, OCYIIECTBISIOIIUMU
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00pa3oBaTeNIbHYIO0 JESATEIBLHOCTh W YCTAHOBICHHS TPEACIBHOIO CpPOKa HCIIOJIb30BAHHUS
UCKJIIOYEHHBIX YueOHUKOB» (3apeructpupoan 22.03.2024 Ne 77603)

[Iporpamma mo XuMHUH Ha YPOBHE CpeTHEro 001Iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit enepanuny,
TpeOOBaHMI K pe3ysbTaTaM OCBOCHHUs (hemepaibHOW 00pa30BaTENbHOW MPOTPAMMBI CPEIHEro
obmero oOpaszoBanus (DOII COO), mpexacraBieHHBIX B DenepasbHOM TOCYIAPCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO mpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBbl, H OCHOBHBIX NOJOXEHUH «CTpaTeruu pa3BUTHUA
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MNpOorpaMMbl MO XUMHMH, K OIPEICIICHUIO0 0O0IIei
CTpaTeruu 0O0y4eHHUs, BOCIUTAHUS U Pa3BUTUS OOy4aIOUIUXCs CPeICTBaMU y4eOHOro IpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, cojepiaHHs, pe3yabTaToB OOY4EeHUS H
TpeOOBaHUI K YPOBHIO NIOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHEe, TIOJy4aeMO€ BBITYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM 4YacThlo HUX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONH CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMUPOBAHMSI MHPOBO33PEHHSI M OOMIEH KyIbTYpPHI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3JI0pOBbIO U
IpUPOJHOH cpene. Peanusyerca xumudeckoe oOpazoBaHue 00YJaIOLINXCS HA YPOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUHM C Y4€TOM CHEUU(PUKM HAyKd XUMHUH, €€
3HA4Y€HUs B MO3HAHUM MPHUPOJIbl U B MaT€pPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUYETOM OOIIHUX
Lesied U MPUHLUIIOB, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOILero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUU HOBOW 0a3zbl MaTepualbHOW KynbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOT'O MBILUIEHHS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS]
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHUpa, OCO3HAHMs B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYrMMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cCTaja
HEOTHEMJIEMON 4YaCThbl0 MHMPOBOH KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMUsS KaK HayKa CO3MJaTesbHasl, KaKk Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha peLIeHue INI0OANbHBIX MPOOJeM YCTOMYMBOIO Pa3BUTHUS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, MUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMM M NPUHLUIAMM CpelHero oOiiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30Bblil ypOBEHb H3yd€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYyMA,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypchbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMMUH (C BKIIOUYCHUEM
3HaHUH U3 o0uIel XMMHM) U opraHndeckoil xumun. GopmMupoBaHUe JTaHHON CHCTEMBl 3HAHUI
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IpU M3YYCHUU TpeaMeTa 00eCleYrBACT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTO0OpPa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 110 XUMHH HAa OCHOBE CHCTEMHOTO MOJX0Ja K W3YYCHHUIO
yuyeOHOro Marepuaiia u OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWH Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCSl Ha YPOBHE KJIACCHMYECKON TEOPUU CTPOCHMSI OPraHUYECKUX COCIAUHECHUM, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJICTABICHUM O CTPOCHHUU BEIIECCTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CIIOXKHBIX OMOJIOTUYCCKH AKTHBHBIX COCAMHCHUN. B Kypce OpraHMYecKOW XUMHH IOJTy4aroT
pa3BuTHE CHOPMUPOBAHHBIC HAa YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs TEpBOHAYATHHBIC
MPEACTABICHUS O XUMUYECKOHN CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKIINY.

[Tox HOBBIM YrJIOM 3peHHsI B TpeAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsi TEOPETUUECKHM Marepuan |
(hakTOJIOTHYECKHE CBEJCHUSI O BEIIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeOpraHWYECKass XUMUS» O0YJaIOIUMCS MPEOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETeOPETHYECKHX M METOJIOJIOTHYSCKHUX TTO3HITHH,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oboOmiaromei 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUAX, UX CYIIIHOCTA M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUS, HWMEKLIUMA
KyJIbTypOJOTHYECKUA ¥ TPUKIAAHOM XapakTep. OTH 3HAHHS CIOCOOCTBYIOT TOHHMAaHHIO
B3aMMOCBSI3M XHMHUU C JPYTUMHU HayKaMH, PAcCKpbIBAIOT €€ pojb B IO3HABaTEIBHOW U
MPAKTUYECKOW NEATEILHOCTH YEJIOBEKAa, CIMOCOOCTBYIOT BOCHHUTAHHUIO YBAaXEHHUS K IPOIECCY
TBOpYECTBA B 00JIACTU TCOPUH M MPAKTUUYCCKUX MPHUIOKCHUNA XUMHH, TTIOMOTAIOT BBITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTUYECKH OCMBICIIUBATh MH(POPMALIUIO U MPUMEHSTH €€ JJIs TOMOJHEHUS 3HAHUMN, pelieHUs
MHTEJUICKTYAJIbHBIX U SKCIIEPUMEHTAJIbHBIX MCCIEI0BATEIILCKUX 3a7ad. B 1emoM coaepxkaHue
y4eOHOTO0 mpeaMeTa « XUMHUS» JTaHHOTO YPOBHS M3YYCHHS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00YyJaroIMXCsl MUPOBO33PEHYECKON OCHOBBI I MOHUMaHUsI (UIOCOPCKUX MU, TAaKUX Kak:
MaTepuaIbHOE €IMHCTBO HEOPraHUYECKOTO U OPraHUYECKOTO MUpPA, 00YCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOCHHUEM, IT03HABAEMOCTb ITPUPOJAHBIX SABJICHUN MYyTEM SKCIIEPUMEHTA
W PEIICHHUs] MPOTHUBOPEYUH MEXKIy HOBBIMH (haKTaMH M TEOPETHUYCCKHUMH IPEANOCHIIKAMH,
OCO3HAHUE POJIM XMMHH B PEIICHUHM JKOJOTHYECKUX IMpoOJeM, a TakkKe IpoOsieM cOepeKeHHs
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B mmane pemeHus 3amad BOCHHUTAHMS, PA3BUTHUA M COIMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOTPaMMOM MO XUMHUHU TMOJXOJbl K OMNPEACICHHUIO COJICPKAHUS U TOCTPOCHUS
mpeaMeTa MmperycMaTpuBaioT (OPMHpPOBaHHE YHUBEPCATbHBIX Y4EOHBIX NEHCTBHUI, MMEIOIINX
0a30BO€ 3HAYCHHME /IS PA3JIMYHBIX BUIOB JCATCILHOCTH: pelISHUs MpoOJieM, MMOUCKa, aHAIIU3a U
0o0paboTku HUHPOpMAIUU, HEOOXOMUMBIX [UIsI TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCIEA0BATEIbCKON AeATeIbHOCTH, 3aHMMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMUU.

B mpakTuke npenoiaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHUs, TMPU  ONPEACTICHUH  COAEp KaTeIbHOM
XapaKTEepPUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBiICHUEM IE€PBOCTENEHHOW 3HAYMMOCTU
TPaAMLIMOHHO Tpu3Ha&Tcs (OPMUPOBAHHE OCHOB XHUMHUYECKOW HaykM Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JIE€ATEITbHOCTH YEJIOBEKa M KaK OJHOIo W3
KOMIIOHEHTOB MHUPOBOW KyJdbTypbl. C METOAMYECKOW TOUKM 3pEHUS TaKOM TMOJIXOI K
ONIPE/ICTICHUIO LIeNIeH U3YUYEeHUsI IPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.



CoryacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJIIMUA HM3YYCHHUS TpeaMeTa «XUMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHE CHCTEMBl XHUMHYECKHX 3HAHUH KaKk BaKHEHINEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOU KAapTHUHBI MHUPA, B OCHOBE KOTOPOU JIeKaT KIIOUEBHIE MOHSTHS,
(yHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OO0O0OIIEHNI MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEHIECTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIICCTB U XUMHUYECKHX SBJICHUH, UMEIOIINX MECTO B TIPUPOJIC, B IPAKTHUECKON U
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CMOCOOOB JEATENHHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHEHUEM XHMHUYECKOTO JKCIEPHUMEHTa, COONIIOIEHuEM IMpaBwil 0€301acHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbHasi XapaKTepUCTUKA Teel U 3a/lad U3y4eHUs TIpeIMeTa B
MPOrpaMMe TI0 XUMHUHU YyTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMH ITPUOPHUTETAMU
B cucTeMe cpenHero ooOmiero obOpazoBaHus. CerojHs B NpENOJaBAaHUW XUMHH B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKON KOMIIOHEHTE COJepXKaHUs OOy4YeHWS,
OpPMEHTHUPOBAHHONW Ha TOJATOTOBKY BBINYCKHHKA 00IIeo0pa3oBaTeIbHON  OpraHMU3allny,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh Croco0aMu U
YMEHHSMHU aKTUBHOTO TIOJYYCHHS 3HAHUH M MPUMEHEHUS UX B PEATbHON KU3HU JIUTSI PEIICHHS
MPaKTUYECKUX 3a]1a4.

B cBs3u ¢ »TMM TpW uW3ydeHMH TpenMera «XUMHUS» JOMHUHUPYIONIEEe 3HAYCHHE
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  oOydaloluMXcsi K  YCJIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo0Opa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmMupoBaHre y OOYYaIONMIUXCS KIIOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIICTCHIIHH),
MMEIOIUX YHUBEPCAIbHOE 3HAUCHUE JJIsl PA3IMYHBIX BUJIOB JEATEIbHOCTHU: PELICHHS MPOOIeM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMU, HEOOXOTUMBIX MJII HPHOOPETEHUS OIbITa
NeSITEeNbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIIUI IKOJIOTUYECKOM 06€30M1acCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSTENIbHO NPUOOpPEeTaTh HOBBIE 3HAHUA IO XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCTIOJIB30BaTh COBPEMEHHbIE HH(OPMAIITMOHHBIE
TEXHOJIOTUU JJIs IOMCKA U aHalln3a y4eOHOM 1 HayYHO-TIOMYIpHOM HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(hopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS ACCOIMATUBHOIO U JIOTUYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH JIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTM B TYMaHHCTHMYECKOW HAMpaBIEHHOCTU
XUMHH, €€ BaXHOH pOJMM B  pEIIEHUH TJI00ANbHBIX TpoOJNeM  palHrOHAIBHOTO
MIPUPOIOTOJIL30BAHUS, TMOMOTHEHHUS] DHEPTETUYECKHX PECYpCOB M COXpaHEHUs MPHUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEpEeKHOTO OTHOIIEHHS K TPUPOJAE U CBOEMY
3JI0pPOBBIO, & TAaKXKe€ MPUOOPETEHHSI OIBITA UCIIOJIF30BAHUS MOJYYEHHBIX 3HAHUN JUIS MPUHSATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX C XUMUYECKUMH SIBICHUSMHU.

B yuebHOM mmaHe cpemHero ooOiiero obpa3oBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE MPEAMETHI.



OO01ee yuCiio 4acoB, OTBEASHHBIX Ui M3YyYCHHS] XMMHUH, Ha 0a30BOM YPOBHE CpPETHETO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer opraHuueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpyKTypHble (OPMYJIBI OpPraHMYECKUX BellecTB. ['omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHM4ECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHM (cucreMarudeckas) M TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX INPEBpAIllEHUIl: 03HAKOMJIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BELIECTB, HAONIOJEHWE U ONHCAHHUE JEMOHCTPALMOHHBIX OINBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MpocTeummne
MIPE/ICTAaBUTENIN aJIKaHOB: (PU3MuUecKrue M XUMHUYECKHE CBOWCTBA (peakiuH 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTHUECKHUM pAl. DTWIECH U MPOINWIEH — MPOCTEeUIIne
MPE/ICTAaBUTENN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHUA,
raJIor€HUPOBAHUS, THIPATALIUN, OKUCIECHUS U MOJIMMEPHU3ALIUN), TOJTyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHM psiaA. AIETHICH —
MPOCTEHINNIA TTPEACTABUTENh aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyienue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTudeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3JIuHbIM KJlaccaMm.

[IpupoanHble UCTOYHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momyTHble HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKHil, KaTaTUTHUECKUii), muposu3. [IpoaykTel nepepaboTku HeTH, X TPUMEHEHHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCnepUMEHTaIbHbIE METOAbl U3YUYEHHUs BEIIECTB M WX MPEBpALICHUI: 03HAKOMJICHUE C
oOpa3lamu MmiacTMacc, KaydykoB U pe3uHbl, KoJuiekiun «HedTb» u «YTomp», MoaenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIWYECTBA
HCXOJIHOTO BEIIEeCTBA WIM MPOJAYKTAa PEaKIMHU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckne coeiMHEHUs!

[IpenenvHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTpPOCHHE, (HU3UYECKUE U
XMMHYECKHUE CBOWCTBA (PEaKIMU C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOPOJIaMH, TOPEHHE),
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npuMeHeHue. BoaopoiHble CBA3M MEXKIy MOJIEKYyJIaMHu cIMpTOB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYECKUE U
XMMHMUYECKHE CBOMCTBA (B3aUMOAEHUCTBHE CO 1IEJIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl PEAKIUs Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBue Ha opranu3sM uesoBeka. [IpuMeHeHue TriunepuHa U
STUJICHTJIUKOJIS.

®eHo: CTpOEHHE MOJIEKYJbl, (QU3MYECKHME M XUMUYECKHE CBoOicTBa. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl U kemownwvl. DopManbAeTui, aUETAIbJIETU]: CTPOEHUE, (QU3UUYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEAaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEAKIIMH),
[IOJIyY€HUE U NPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBBIE KUCIOTH. MypaBbHHAsI U YKCYyCHash KUCIOTHI:
CTpoeHHuEe, PU3NYECKHe U XUMUYECKHE CBOWCTBA (CBOICTBA, 00IIME AJIs Kjlacca KUCIIOT, PeaKIIUs
sTepuduKanum), MoyydeHue U npuMeHeHue. CreapuHOBasi M OJIEMHOBas KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa Kak COJM BBICIIUX KapOOHOBBIX KHCIOT,
HX MOIOLIEE ACUCTBHE.

CnosxHble 3pUpbI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBojapl: cocTaB, KiaccuduKaIius yriaeBoaoB (MOHO-, M- U Mmojaucaxapuisl). [ moko3a —
MpOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (pU3MUecKHe W XUMUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcunom wmenu(ll), okucieHme amMmHauHbIM PACTBOPOM
okcuna cepeOpa(l), BoccTaHoBieHHE, OpoXKEHHE TIIIOKO3bl), HAXO0XJAEHHE B MPUPOJIE,
npuMeHeHne, onosornueckas poib. DortocunTes. ®pykTO3a KaKk U30Mep TIFOKO3BI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOOJIeHNEe W OMMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KadeCTBEHHBIE
peakuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE dTaHoia okcuaoM wmemu(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre raunepuHa c¢ ruapokcuaom wmemu(ll)), ampaermmoB (oxucieHue
aMMHa4YHBIM pacTBopoM okcuga cepebpa(l) u ruapoxcumom wmemu(ll), B3ammopeicTBUe
KpaxMaja C HOJIOM), IPOBEJICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pPEaKklUU IO HU3BECTHBIM Macce, 00BbEMY, KOJINYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha mpuMmepe IMnuHa). buojorumueckoe 3HaveHue
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoaHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XUMHMYECKHE CBONCTBA OEJIKOB: THIPOJIU3, JEHaTypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEeHTaIbHbIE METOJIbl M3YYEHHs! BELIECTB M UX IpEeBpallleHuil: HaOIroeHue U
ONMCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeNHEHH

OCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYISIPHBIX COCIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAS MOJIeKyisipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUI — MOJIMMEpHU3aLius ¥ MOJTUKOH ICHCAIUS.



OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHHUs BELIECTB U MX MPEBpAILEHUIN: 03HAKOMIIEHUE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJdW3, CHUHTE3, KIACCUPHUKAIMSI, MEPUOAUIHOCTh, HAOIIOACHUE, HW3MEPEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEpPEHUs.

buonorus: kierka, opranusMm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (POTOCUHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: NUIIeBbIe MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIIE CPECTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEpPHUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMMUA

Teoperuveckne 0OCHOBbI XMMHH

XUMHUYecKui dieMeHT. AtoM. Sapo artoma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTUyYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- amemerTs. OcoOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAISIM B aTOMAax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonnueckuii 3akoH u Ilepuommueckass cucrema xuMuueckux osnementoB . .
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckold CHCTEMBI XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyIIaM U NeproiaM. 3Ha4€HHE NIePUOANYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BelecTBa. XUMHUYECKas CBSI3b. BUIbl XHMHUYECKON CBSA3M (KOBaJIEHTHAs
HEMnoJIApHas U TOJspHas, MOHHAasA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHMsI KOBaJECHTHOMU
XUMHUYECKON CBs3U (OOMEHHBIH M JTIOHOPHO-aKLENTOpHBIN). BomopoaHast cBsi3b. BajleHTHOCTS.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHUs. FIOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTALUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE U KOJIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmdeckux coeauHeHud. HomeHkiaTypa HeopraHHYECKHX
BellecTB. ['eHeTnyeckass CBSi3b HEOPTraHWYECKHUX BEIIECTB, MPUHAMIEKAINIUX K Pa3IuYHbIM
KJIacCcaM.

Xumuyeckas peakius. Krnaccudukanus XUMHUYECKHX pPEaKIWi B HEOPraHMYeCcKoW u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.



CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (pakTopoB. OOpaTHUMbBIE PEAKIHH.
Xumuyeckoe paBHOBecue. DakTopbl, BIUSAIOINIME HAa COCTOSHUE XUMHUYECKOTO PABHOBECHUS.
[Tpunnun Jle HlaTense.

OnekTponuTtHdeckas mucconuaius. CuibHbIE W cialObie 37eKTpOiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaIbHAas, IIeJI0UHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEpPUMEHTAIBHBIE METOJIbI M3yYeHHUs BEHICCTB M WX IMPEBPAILCHUN: JEMOHCTpPALIHS
tabimn «llepuoamueckas cucrema xuMmmuueckux ameMmeHToB [I. M. MeHneneeBa», M3ydeHue
MOJIEJIE KPUCTAUIMUECKUX pemETOK, HaOMI0JeHne ¢ OIHUCaHUE JEMOHCTPAIMOHHBIX H
ab0paTOPHBIX OIBITOB (Pa3joKEHHE TEPOKCUAA BOJOPOJAa B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/IeJIEHUE CPeJlbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpPOBEACHUE MpaKTU4YeCKOM paboThl «BiusHue pa3iauuHbIX (AKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKIIHI.

PacuérHbie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMUYECKUX PEAKIINNA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI JIOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnel. Ilomoxenue HemerasmioB B llepuoanueckoi cucTeMe XMMHYECKHX
anementoB JI. . MenneneeBa u 0cCoOCHHOCTH CTpoeHHsS aTtomoB. Du3nueckue CBOICTBa
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOPoia, cepbl, hocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCHIO0B, KUCIOPOICOIEPIKAMNX KACIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IpumeHeHre BaKHENIINX HEMETAIIIOB U UX COCTMHEHUN.

Meramnel. [lonoxkenne metamioB B [lepuoguyeckoil cucTeMe XMMHUYECKUX 3J1eMeHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJICKTPOHHBIX 000J0YEK aTOMOB MeTayuioB. OOmme
¢uzuveckue cBoiicTBa MeTaioB. CIIaBBl META/UIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKECHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpWM, Kalud, KaJbIMH, MarHuw,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCIMHEHUIA.

O61ue crnocoObl Noay4eHus MeTamuioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

DKClepUMEHTANIbHBIE METOJbl H3Y4EHHUs BEIIeCTB U HX NPEBpAIICHU: H3ydeHHE
KoJulekuuu «MeTamibl U CIiaBbl», 0Opa3loB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3a1a4y, HaOIIOJleHWe ¥ ONHCaHWE JEMOHCTPAllMOHHBIX M JIaOOpaTOPHBIX  OIBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHHUS C PACTBOpPAMH KHUCIOT U UIEJIOYel, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Win o0BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacdEéThl mMacchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecriedeHnr 3KOJOTHUYECKON, SHEPTeTHIECKON U MHIIEBOI 6€301MacHOCTH,
pa3BuTUU MeAUIUHbL. [loHsATHE O HAay4YHBIX METOJax IO3HAHUS BEUIECTB U XHUMHUYECKHX
peaKuuu.

[IpencraBnennss 00 O0OMIMX HAayYHBIX TPUHIUINAX [POMBIIUIEHHOTO TMOJYy4EHHUS
BOKHEMIIINX BEUIECTB.

UenoBek B MHpE BEUIECTB W MAaTEpPUANOB: BAXXKHEHIIME CTPOUTENbHbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacku, CTEKJIO, KepaMHKa, MaTepuaibl JUIsl 3JIEKTPOHUKH,
HaHOMATEpHUAJIbl, OPraHUIEeCKHE U MUHEPATbHBIC yI0OpEHUSI.
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XuMHs M 3/I0pOBbE 4YEJIOBEKAa: MpaBMUJa HCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuia 0€30MacHOT0 UCTIOIb30BaHUS MPETapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIE CBS3HU.

Peanuzanus MeXpeaMETHBIX CBS3€H MpHU U3y4eHHUH OOIIeH M HEOPraHUYeCKOW XUMUU B
11 xmacce OCyIIECTBIISICTCS Yepe3 MCIOJIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHA,
TaK U MOHATHUM, SBISIOLUIUXCA CUCTEMHBIMU I OTJENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOuiue ecTecTBEHHO-HAy4YHbIE IOHSTHUS: HAay4dHbIM (QakT, Tumore3a, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IMEePHOJAWYHOCTb,  HAONIOACHWE,  DKCIIEPHMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®dusnka: Marepus, dHEprus, macca, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIIEeCTBA, (GU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- M MHKPOIJIEMEHTHI,
BUTAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

Texnonorus: XUMHUYECKasi  IPOMBIIIJIEHHOCTD, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMaleBTUYECKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pHalIOB, AJIEKTPOHHAS MPOMBIILIEHHOCTD,
HaHOTEXHOJIOTUH.
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IINTIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pE3yJbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIporpaMM cpejHero o0mero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meroanueckoil OCHOBOM [uis pa3pabOTKU IJIAaHUPYEMBIX Ppe3YyJlbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD»» Ha YpPOBHE CpeaHEro oouero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPaXTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
00pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJOTMYECKOM KyJIbTYpbl M CIIOCOOHOCTH CTaBUTh LENU U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pE3Yy/IbTaThl OCBOEHHUS IMpeaMeTa «XHUMHUS» JOCTUTAIOTCS B €IWHCTBE
yu4eOHOM M  BOCHMTATEIbHOW JEATENBHOCTH B COOTBETCTBMM C€ T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HUJEaTaMH  POCCHIICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U IpaBUIaMHU IIOBEICHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHHUS MpeaMeTa «XUMUS» OTpaxaroT chOPMHUPOBAHHOCTb
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBOINOPAIKY;

IIPEJCTABICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTHU MIPHU CO3JaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX M [M03HABATEIbHbIX 3371ay, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS], JIOTUKY U apryMEHTBl IPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEQUI0 OTEUECTBEHHOMU
XUMUHY;

YBaKEHHsI K IpOIecCy TBOPYECTBA B OOJIACTH TEOPHHM M TNPAKTHUECKOTO NPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsS HAayKH €CTh pe3yJibTaT UIMTENbHBIX HaOII0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

UHTEpeca M II03HABATEIbHBIX MOTHMBOB B TMOJY4EHHMM M TMOCJIEIYIOUIEM aHajIu3e
nH(pOpMAIIUU O IEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;
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CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE IIOBEJCHUE W IIOCTYNKA CBOMX TOBAPHUILEH C MO3ULIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMaHUS I[EHHOCTEH 310poBoro M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOroIeHus TpaBUJI OE30TIACHOTO OOpAaIIEeHUsI ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAHMS [IEHHOCTH TMPAaBWJI HWHIWBUIYAJILHOTO M KOJUIEKTUBHOTO ©O€30TacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUA NPAKTHYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY H3YUYCHHIO MPOQEeCcCHil pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAIBHOW TPAaeKTOpPUH OOpa3oOBaHUs,
Oynaymieil mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€J1IeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBaHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHHUS TI00abHOTO XapakTepa SKOJIOTHYECKUX MPoOieM, BIUSHUS 3KOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIOIBE30BAHNUS;

AKTUBHOTO HEMPHUATHS IEHCTBHUIL, MPUHOCSIIMX BpeA OKpYKaoIled MpUpOIHOHN cpene,
YMEHHSI TPOTHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEANPUHUMAECMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4Yus PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KyJIbTYphI, OIbITa
JESITeTbHOCTH  JKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCS HMH B
MO03HABATEIbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTHKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenuuKd XMMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOTO MBIIICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYXKaIoIIeM
MHUpE KaKk O €JMHCTBE MPHUPOABI M YEIOBEKa, B TMO3HAHMU MPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIs COBPEMEHHON IUBWIM3AIMHN: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BAKHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepualbHOM
KYJIBTYPBI, PEHICHUH TI00ATBbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
SHEPreTHYeCKOM, TMUIIEBOW ¢ DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIMHBI,
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o0ecreyeHnn YCIOBHI yCIEITHOTO TPyda U SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKAOTO 4iieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAyYHON TI'PAaMOTHOCTHM: IOHHUMAaHHSA CYUIHOCTH METOJOB IIO3HaHUS,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANUMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHNS HA OCHOBE HAY4YHbIX (DAKTOB M MMEIOLIMXCS TAaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENTFHO MCTIOIh30BATh XUMUYECKUE 3HAHUS /ISl pEHICHUs TpooIem
B pEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKOM ESTENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
aKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMM 1O XUMHMHM B COOTBETCTBHUM C JKU3HEHHBIMH
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpylda B pa3dyHbIX cdepax npodeccuoHaIbHOM
JEeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero oOrmiero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeAMeTHbIE) 00IIeHayYHbIE TTOHITHS, OTPaKaroIIUe LET0CTHOCTh HayYHOU KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HAaHUs, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HayKax (MaTepm[, BE€IICCTBO,
SHeprus, sBJCHHE, MPOLECC, CUCTeMa, HAyYHbIM (akT, IPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIeI0BaHne, HAOMI0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHE);

yHHUBepcalibHble  y4yeOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKaTHUBHBIE,
peryiasTuBHBIE), obecrieunBaronme GopMupoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIIMH 00y4JatoLuXcs;

CIOCOOHOCTh ~ OOy4aroIIMXCS  KCIOJb30BaTh  OCBOEHHBIE  MEXAUCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIE IEWCTBHUSI B I03HABATEILHOW U
COLIMANILHOM MPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPaXKalOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBUIMH.

OBiaeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBaTh U aKTyallU3UpOBaThb NpoOIEeMy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPEIeNIATh LN JeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHM HX JOCTHIKCHHS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIEIISIMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTHUYECKOTO MBIIIJICHUS — BBIICISThH
XapakTepHble TMPU3HAKK TMOHATHH U YCTaHaBIMBATh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIINE MOHSITUS U1 00BSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIni;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3YeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa30BbIBATH MOICIbHBIC IPECTABICHUS — XUMUUYECKUH 3HAK (CUMBOII) dJIEMEHTA,
XUMHUYecKkas ¢GopMyna, YpaBHEHHE XUMHUYECKON pEeakIuu — TMpU pEHIeHHHd Y4eOHBIX

14



MO3HABATENbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh Ha3BAaHHbIC MOJEJIbHbBIC MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE JIeiiCTBUS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKIINH;

dopmynupoBaTh IeNM M 3aJadd  HMCCJIEIOBAaHUS, MCIOJIb30BaTh IMOCTABJICHHBIE H
CaMOCTOSTEIIEHO CPOPMYTUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA TMO3HAHHS M OCHOBHI
st POPMUPOBAHMS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BBHICKA3bIBAEMBIX CY)KICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSTEIIFHOTO IUIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHHYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIecca, CaMOCTOSTEIHLHO
MPOTHO3UPOBATh €r0 pe3yibTaT, (OPMYIMPOBaTH OOOOUMICHHS ¥ BBIBOJBI OTHOCHUTEIHLHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIEAOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUUYECKOM MCCIIEI0BATENbCKOM M MPOEKTHON JesTeNIbHOCTH,
MPOSIBIISITE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIFHOMY TIOMCKY METOJIOB pPEUICHHS
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOI0B MIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
IUTeparypa XMMHYECKOTO COJEpXKaHWs, CIpaBOYHBIE TocoOusi, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUIO PA3IUYHBIX BUIAOB © (OpPM MpencTaBiIeHUs, KPUTHUYECKU
OIICHUBAThH €€ JTOCTOBEPHOCTh M HEMTPOTHBOPEUNBOCTb;

(dbopMynHpOBaTh 3aMpockl U TPUMEHATH pPa3IUUHBIE METOIBl TPH TOUCKE W OTOOpe
uHpopmalny, He0OXOAUMOM /IJIsl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BAaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMpaTh ONTHUMAIBHYIO (OPMY MpeAcTaBiIeHUs UHPOPMALUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIH SI3bIK B KadecTBe CpeAcTBa MNpu paboTe C XUMHUYECKOU
nHpopMaluel: MPUMEHATh MEXKNpeaMeTHble ((pU3ndeckne W MaTeMaTHYeCKHWe) 3HaKu |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEICTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JAeliCTBUSIMM:

3aJlaBaTh BOIPOCHI [0 CYILIECTBY OOCYXIaeMOW TEMbI B XOJi¢ AHAJOra W/WIKA JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (GOPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBINOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMpE3EHTAIeil pe3yabTaTOB MO3HABATEIbHOU AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBINOJHEHHH XUMHUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOICTB H3y4aeMbIX BEIIECTB,
peannzanuu y4eOHOTO MpoeKkTa M (HOPMYIUPOBATH BBIBOJBI MO pE3yabTaTaM MPOBEAEHHBIX
UCCIIEeIOBAHUI MyTEM COTJIACOBAHMSI MO3ULIUHN B X0/1€ 00CYKIEHUS 1 0OMEHA MHEHUSMU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJJsiTHBHBIMY JI€CTBUAMM:

CaMOCTOSITENIBHO TJIAaHUPOBATh U OCYILECTBISATh CBOIO MO3HABATENBbHYIO JESATENBHOCTD,
ompenenss e€ Leau M 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HeoOXOJAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii aJITOPUTM JIEHCTBUM NpPU BBINOJHEHUU YYEOHBIX M MCCIENOBATENbCKUX 3ajiad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBINA CIIOCOO MX pEIIeHUs ¢ YUETOM IMOJIyYeHHsI HOBBIX 3HAHUN O
BEIIECTBAX U XUMUUYECKUX PEAKITUSX;

OCYIIECTBIISAITh CAaMOKOHTPOJIb CBOEH JIEATENIbBHOCTH Ha OCHOBE CaMOaHalIW3a |
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI
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10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckasi XAMUsD) OTPaXKakoT:

cOPMHUPOBAHHOCTh MPEACTABICHUI O XUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SBJICHHUA TPHUPOIBI, B (HOPMUPOBAHUHU
MBIIIICHUS. U KyJAbTYpPbl JIMYHOCTH, €€ (DYHKIIMOHAIBLHOW TPAMOTHOCTH, HEOOXOAMMOW IIst
pEeIICHHUsS TPAKTHYECKUX 3a7ad M DSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOJTHOM CpeJIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKMX 3HAHUM, KOTOpPAs BKJIOYAET: OCHOBOIIOJATraroline
MOHATHS (XUMHUYECKUH JIEMEHT, aTOM, JJICKTPOHHAsI 000JI09YKa aToMa, MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPHUIATEIILHOCTh, XUMHYECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaméHHasi), MOJIb, MOJIIpHAs Macca, MOJSPHBIH 00BEM, YIICpOJHBIA  CKEJIET,
(yHKIIMOHATBHAS TPYIIA, PajfKal, H30MEpHs, U30MEPbl, TOMOJIOTHYSCKUH pPsi, TOMOJIOTH,
YTIIEBOJAOPOIBI, KUCIOPO U a30TCOJIEPIKANIUE COCTUHEHHS, MOHOMEp, TIOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIC COCIMHCHHSI); TEOPHUHU U 3aKOHBI (TEOPUS CTPOCHUS OPTaHHISCKUX
BemecTB A. M. BymiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMHUHU; MHPOBO33PEHYCCKHE 3HAHMS, JIGKAIIHNE B OCHOBE TOHWMAHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH B 0€30MTaCHOM HCIOJIB30BaHUH BAKHEUIITUX OPTraHHYECKUX BEIIECTB B OBITY
Y TIPAKTHYECKOH JIeATETbHOCTH YeIOBEKa,

c(OPMHUPOBAHHOCTh YMCHHH BBISBIIATH XapaKTePHBIC MPU3HAKHA MOHSITHHA, YCTAHABIUBATH
WX B3aUMOCBSI3b, UCIIOJIE30BATh COOTBETCTBYIOIIUE MIOHATHS ITPH OTTUCAHUH COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHUN HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUISl COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHO) (GOpMYyST OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKHX peakUWi, U3rOTaBIMBATh MOJEIU MOJIEKYJ OpraHMYeCKHUX BEIIECTB
JUIS WJUTIOCTPAIIMM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMHUPOBAHHOCTh YMEHHM yCTaHABIUBATh MPUHAIJICKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONpeIeNEHHOMY KIacCy/Tpymmne COeAUHEHUN
(YyrneBoJmopoJipl, KUCIOPOJ M  a30TCOAEpKalllhue COCAUHEHHUS, BBICOKOMOJIEKYISIPHBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHus 10 cuctematudyeckord HomeHknatype (IUPAC), a Ttaxke
MIPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAEIbHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJIeH, ASTHJICHIJIMKOJb, TIUIEpUH, (PeHosl, (QopManbIerui, aueTalibAeruja, MypaBbHHAsS
KHCJIOTA, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTeapUHOBAs KHCJIOTA, III0K03a, (PpyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNPEAENSATh BHUJBI XUMUYECKOM CBS3M B OpPraHMYECKHUX
coeMHEHUsIX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHHUS OPraHuYeCKHUX
BemecTB A. M. byriepoBa s 00bsCHEHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOMCTBA TUIMMMYHBIX MPEICTaBUTENCH PAa3TUYHBIX KJIIACCOB OPraHMYECKHUX BEIIECTB
(MetaH, STaH, JTWJIEH, MPONWJIEH, aleTwieH, OyraaueH-1,3, MerunOyramueH-1,3, OeHzom,
METaHOJI, STaHOJI, STUJICHTJIUKOJb, TIUIEPUH, (PEHON, alleTalbJIeTul, MypaBbUHAs U YKCyCHas
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), HWJUIIOCTPUPOBATh
TeHETUUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHHUSMHU COOTBETCTBYIOIIMX XHMUYECKUX pPEaKUUl ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX OPMYIT;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HWCTOYHUKHU YIJIEBOJOPOJHOTO CHIPHS
(HedTh, TPHUPOMHBIA Ta3, yroliib), CHOCOOBI HMX MEpPepadOTKH U TMPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB MepepadOTKH;
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cOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YypPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKLIHUU 1O H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOW 3HAHUI 00 OCHOBHBIX METO/IaX HAyYHOTO
MO3HAHMS, UCIOJIb3yEeMbIX B XWMHHM TPU HM3YyYEHUHU BEHIECTB M XHWMHUYECKUX SIBJICHUU
(mabmonenne, W3MEpEHHe, OKCIEPUMEHT, MOJICIHPOBAHME), HCIOJIb30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS IS IPUHSITHUS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsAX, CB3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MMPaBHiIa OOpPAIICHHUS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIIUSMH IO BBITOJIHEHUIO Ta00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUJIAHUPOBATh M BBIMOJHATH XUMUYECKUNU DSKCIIEPUMEHT
(mpeBpalieHust OpraHuYecKNX BELIECTB NPU HarpeBaHUH, MOJYUYEHHE 3TUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMU OpPraHMYECKUX BEILIECTB, JieHaTypalus OelKoB Mpu
HarpeBaHUH, [[BETHbIE PEaKIUU OEJIKOB) B COOTBETCTBUHU C NMPABWJIAMHU TEXHUKHU 0€30M1aCHOCTHU
pu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, NPEACTABISTH PE3YIbTAThI
XMMHMUYECKOTO DJKCIepuMeHTa B (OpMe 3alluCH YpaBHEHUN COOTBETCTBYIOIIMX peakUuil u
(dbopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XHMHUUYECKYIO HWH(OpMaIuio,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM HHpopmaruu, UHTEpHET U Ipyrux);

chOpMUPOBAHHOCTh YMEHMH CcOOJIOAATh MpaBWJIa SKOJOTMUYECKH I1eJ1Ieco00pa3HOro
MOBEACHUS B OBITY M TPYNOBOHM [EATENbHOCTH B LENSIX COXPAHEHUS CBOEro 3J0pOBbS U
OKpY’Karolllei MPUPOJHOM cpenbl, 0CO3HaBaTh OMACHOCTh BO3JEHCTBUS Ha YKUBbIE OPraHU3MBI
ONPENENEHHBIX OPraHMYEeCKUX BEHIECTB, MOHMMas cMbica mnokazarens [IJIK, mosicHATe Ha
puMepax crnocoObl YMEHBIIEHHS] U MPEJOTBPAICHNUS UX BPEAHOTO BO3JCHCTBUS HAa OPraHU3M
YEII0BEKa;

JUis 0Oy4aroUIuXcs C OTPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL  CIIENBIX W CIIA0OBUIAIIMX OOYYAIOMIMXCS: YMEHHE MCIOJIb30BaTh peilbedHO-
TOYEYHYIO cucTeMy o6o3HaueHwuit JI. bpaiins s 3anucu xumudeckux Gopmy.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmIass W HEOpPraHW4YecKas XUMUsD»
OTpakaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUH: O XHMHUYECKOW COCTABIISIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpA, POJM XMMHUU B TO3HAHUU SBJICHUA NPUPOIBI, B (OPMUPOBAHUU
MBIILJICHUS. U KYJAbTYpbl JMYHOCTH, €€ (DYHKIHMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW s
pelIeHHus MPAKTHYECKUX 3a7ad M DSKOJOTHYeCKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3J0POBBIO U MPUPOJTHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XHWMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAraroline
MOHATHS (XMMUYECKUH DIIEMEHT, aTOM, U30TOTI, S-, P-, d- JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYeCKas CBs3b (KOBaJCHTHas, HWOHHAs, MeTa/In4yeckas, BOJOPOIHAsA),
KpPUCTAJUIMYECKass  PELIETKa, THUIbI XUMHUYECKUX  PEaKLUi, pacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTUYECKAs AUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHYECKON  peakiiy, XHUMHYEeCKOe paBHOBECHE); TEOpHH U  3aKOHBl  (Teopus
JNEKTPOJIUTUYECKON Aucconmannu, nepuoauueckuit 3axkoH J[. WM. MenneneeBa, 3akoH
COXpAaHEHUsI MACChl BEILIECTB, 3aKOH COXPAHECHMUS M IPEBPALLCHHUS SHEPIrMUA NPU XUMHUYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH SI3bIK XUMHH, MHPOBO33PEHUECKHUE 3HAHMUS,
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JeXKAIIMe B OCHOBE IIOHMMAaHMUSI MPUYMHHOCTHU U CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(hakTOJIOrMYeCKHUe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYCHUH M OE30MaCHOM HCIOIh30BaAHUH
BOKHEHIIIMX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUICCKON JESTSILHOCTH YEJI0BEKa,

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKU MOHITHIA, YCTAHABIUBATH
UX B3aUMOCBSI3b, MCHOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMHUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILECHUN;

c(OPMHUPOBAHHOCTh YMEHUU HCIOJIH30BATh XUMHUYECKYI0 CHMBOJUKY JUISI COCTABIICHUS
dbopMysT BEIIECTB W YpaBHEHUH XWMHUYECKUX PEAKIUH, CHCTEMAaTHYECKYI0 HOMEHKIATYPY
(IUPAC) u TtpuBHaibHBIC Ha3BaHHS OT/ACIbHBIX HEOPraHHUYECKUX BEHISCTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHAK, raméHas W3BECTh, HeraméHas H3BECTh, IMUTHEBAs COJa, MUPUT U
JApyrue);

c(hOopMUPOBAaHHOCTh YMEHUH OTMIPEACIATh BAJICHTHOCTD U CTETICHh OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCMHEHUSAX PA3JIMUYHOTO COCTaBa, BUJI XUMUYECKON CBsI3U (KOBAJIGHTHAsI, HIOHHAS,
MeTaJUTMYecKasi, BOJIOPOJHAs) B COCIUHEHMSX, TUI KPUCTAJUIMUECKOW PEIMIETKH KOHKPETHOTO
BellecTBa (aToMHAas, MOJICKYJISIpHAs, MOHHAs, METaJUIMuecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHNUN;

c(hOpMUPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAICKHOCTh HEOPraHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpPEACIEHHOMY KJIACCy/TPyTIe COeUHEHUH (TPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJUJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa ©  JAEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOIMIYIO, OOBSACHHUTEIBHYIO |
MIPOTrHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHUW  XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX A1eMeHTOB 1—4 nepuooB [leproanyueckoil cucteMbl XUMHUYECKUX nemeHToB /. U.
MenzeneeBa, HCIHOJB3YS MOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHUY», OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMHMUYECKHUX D3JEMEHTOB M HX
COEMHEHMH MO nepuoaaM M rpynnam llepuoanyeckoil cucteMbl XuMHYECKUX 3eMeHToB /. U.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUYECKHE
CBOWCTBA HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, IOATBEPXIAaTh CYILECTBOBAaHUE
FEHETUYECKOM CBS3M MEXJY HEOPraHWYeCKHMMM BEIIECTBAMU C IIOMOIIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

cOpPMUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMUMHUYECKUE PEAKIHUU IO Pa3TUYHBIM
npu3HakaM (YMCIy W COCTaBy pearupyrolluX BElIeCTB, TeIIoBoMY 3(QeKxTy peakuuu,
W3MEHEHHUIO CTETEeHEel OKUCICHUS 3JIEMEHTOB, 0OPaTUMOCTH peaKkliy, YIaCTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABIIATh YPAaBHEHHS PEAKIUN PA3TUYHBIX THIIOB, MOJIHBIC
U COKpalléHHBbIE YpaBHEHHUs peakluii MOHHOTO OOMEHa, YYUTHIBasl YCIOBUS, MPH KOTOPHIX 3TH
peakuuu UAYT A0 KOHILIA;

chOpMUPOBAHHOCTh YMEHUN NPOBOJUTH PEAKIMH, MOATBEPKAAIONME KadyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH pPaCKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii IoCPECTBOM COCTaBIEHHS SJIEKTPOHHOTO OanaHca ATHX peaKIvii;

c(hOpMUPOBAHHOCTh YMEHHH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIuu OT
pa3nuYHbIX (PAKTOPOB; XapakTep CMEMICHHs XUMHYECKOTO pPAaBHOBECHS B 3aBUCUMOCTU OT
BHemHero Bo3aericTBus (mpunnun Jle [latense);

chOpPMUPOBAHHOCTh YMEHHUN XapaKTepU30BaThb XWMHUYECKHE IMPOILIECCHI, JIeXKallue B
OCHOBE MPOMBIIIJICHHOTO TMOJIYYEHUSI CEPHON KHUCIOThI, aMMHaKa, a TakkKe COPMUPOBAHHOCTH
MpeICTaBiICHU 00 OOIMIMX HAyYHBIX MPUHIIUIAX M JKOJOTHYECKHX MPOOIeMax XUMUYECKOTO
MIPOU3BO/ICTBA;
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cOPMHUPOBAHHOCTh YMEHHUH TIPOBOJAMUTH BBIYHCICHHS C KCIIOJIH30BAHUEM TOHSATHS
«MaccoBasi IO BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHHA Ta30B MPH XUMHUYECKUX
peaKIusax, Macchl BemlecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACChl BEIIECTB, IPEBPAIICHUS U COXPAHCHUS YHEPTUH;

c(OpPMHUPOBAHHOCTh YMECHHN COOJIIONIATh MpaBWiIa TOJIB30BAHUS XUMHUYECKOW TOCYION U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKe MPaBmiia OOpaIIEeHUs ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJHEHUIO Ta00PaTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUN JKCIICPUMEHT
(paznokeHue mepoKcHa BOJOpOJa B MPHUCYTCTBUU Karalau3aTopa, OIPENEICHUE CPEbl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO WHIUKATOPA, BIUSHHUC PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklMd HWOHHOTO OOMEHa, KAa4eCTBEHHBIC pEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHSI, PEIICHHE IKCIEPHUMECHTATBHBIX
3amaq mo temaMm «Metaimey u «Hemeramibl») B COOTBETCTBHHM C TIPaBHJIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPAaTOPHBIM 000PYA0BAHUEM, ITPEJICTABIATh
pe3yNIbTaThl XUMUYECKOTO JKCIEPUMEHTa B (OpME 3amucu ypPaBHEHHU COOTBETCTBYIONIUX
peakiuii U GopMYITHPOBATH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMECHHHA KPUTHYCCKH aHAIM3MPOBATH XHUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHUKOB (CpEICTBa MacCOBOM KOMMYHHKAIMH, WHTEpHET W
JPYTUX);

cOpMUPOBAHHOCTh YMEHHM COOMIOaTh MpaBHiIa HKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOHM JEATEIBHOCTH B IEISIX COXPAHEHHUS CBOETO 370POBBS U
OKPYXaloIel MPUPOIHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS HA KUBBIE OPTaHU3MBI
onpeeNéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [1/IK, mosicHsITh Ha mpumepax crocoObl
YMEHBIIECHUS U IPEIOTBPALLICHHS UX BPETHOTO BO3JEHCTBUS HA OPraHU3M YelIOBEKa;

JUis 0Oy4aroUuXcs C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEUIECTB U XMMHUECKUX SBJICHUM;

JUISL  CIENbIX W CIA0OBUIAIIMX OOyUYaIOMIMXCA: YMEHHE MCIOJb30BaTh pelbedHO-
TOYEYHYI0 cucTeMy oOo3Hauenmii JI. bBpaiinma i 3amuch  XUMHYECKHUX  (popmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB DIIeKTPOHHBIE
Ne HaunMeHoBaHHe
n/ azieJoBu TeM | B K I (undposeie)
cer OHTPOJILHBI AKTHYECKH
n E OrpaMMbl 6p P 6 o0pa3zoBaTeIbHbI
Thbl ThI
porp 0 © pado ¢ paoo e pecypchl

Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOi XMMHHU

11

[Ipeamer
OPraHNu4eCcKou
xumun. Teopus
CTpOEHUs
OpraHUYECKUX
coeMHeHui A.
M. bytiepoBa

Hroro no pazneny

Paspnen 2. Yriesogopoabl

2.1

[IpenenbHble
YIJ1€BOOPO/IbI
— AJIKaHbI

2.2

Henpenenbnsie
YTJIEBOJOPOIbI:
QJIKEHBI,
aJIKaJIEHBI,
QJIKUHBI

2.3

ApoMaThdeckue
yTI€BOI0POIbI

2.4

[Ipupoueie
HMCTOYHUKHU
yIJI€BOI0POJIOB
U ux
nepepaboTka

Hroro 1o pasaciy

13

Paznea 3. Kuciaopojacoaep:kamnue opranndeckue coeJuHeHust

3.1 Crnuptsl. DeHoun 3
AJbIeruabl.
KapGoHnoBsie

3.2 KHUCJIOTEL. 7 1
CnosxxHele
3¢upHI

3.3 VraeBoanl 3 1

Hroro no paszneny 13

Pasnen 4. Azorcoaep:ka

e OprauHuv4eCKmue COCAMHCHU A

4.1

AMUHEBL
AMUHOKHUCIIOTEI

3
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. benku

Uroro mo paznmeny 3

Paspnen 5. BoicokOMOJIeKYISIPHbIE COeIMHEHUS
[Imactmaccel.

5.1 Kayuyxku. 2

BosokHa

Wroro mo pazueny 2

OBILEE

KOJIMYECTBO 34 5

YACOB I1O0

[TPOI'PAMME
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11 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue P —
n/ pa3aesioB M TeM | Bceer KoHTpo/bHBbI IIpakTHyeckn 06p a3I:)B ATeabHBI
1| NporpamMmbl 0 e padoThI e paboThbI e pecypen
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [epnonnyeckas 3
cucremMa
XUMUYECKUX
aneMeHToB /l.
N. Menpeneena
Crpoenue
BEIECTBA.
12 Mmuoroo6pasue 4
BEIIIECTB
13 XUMUYECKUe 6 1 1
peakiun
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl 6 1
2.2 Hemeranmsl 9 1 1
CBs3b
HEOPraHUYECKU
2.3 X U 2
OpPraHUYEeCKUX
BEILIECTB
Hroro mo pazgeny 17
Pa3pen 3. Xumus u ;Ku3HL
3.1 ‘ XUMHSA U )KU3HB 4
Wroro no pazgeny 4
OBUIEE
KOJIMYECTBO
YACOB I10 34 2 3
[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne Hara Tema ypoka Kommuect
BO 4acoOB

n/n IU1aH ¢baxT

Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHu4ecKOi XMMHHU
Tema Nel.1 (3u.) Ilpeamer oprannyeckoi xumun. Teopusi cTpoeHNsI OPraHNYeCKUX
coequHenuiit A. M. bByraeposa.

1 02.09 [IpeameT opranuyeckoi Xumuu, €
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE

2 09.09 Teopus cTpoeHUsT OPraHUYECKUX COSTMHEHUH A.
M. BytnepoBa, €€ OCHOBHBIE TOJIOKECHHUS

3 16.09 [IpencraBnenue o KiaccupuKauu

opraHuueckux Bemiects. Homenkiatypa
(cucremaruyeckas) 1 TpUBHAJIbHbIE Ha3BaHUS
OpraHNYECKUX BEIECTB

Pa3nea 2. Yries
Tema Ne2.1 (24.)

0/10pPO/IbI

IIpeaenbHbIe YIIIEBOAOPOALI — AJKAHBI.

4 23.09 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHHA
pn
5 30.09 MertaH 1 3TaH — MPOCTEHIINE TPEACTABUTETN

aJIKaHOB

Tema Ne2.2 (64.)

Henpeneﬂbmﬂe YriaeBoaAopoabl: aJIKEHbI, AJIKAIUCHbI, AJIKUHbI.

6 07.10 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

7 14.10 DTWIICH U TIPOTMIICH — MPOCTEHIIHE
PEJICTABUTENIN AJTKEHOB

8 21.10 [Ipaktrueckas padota Ne 1. «Ilonydyenue
STHJICHA U U3yYEHHE €r0 CBONCTBY

9 04.11 Anxanuensl. byranguen-1,3 u meTriOyraaueH-
1,3. [ToniyueHre CHHTETUYECKOTO KayyyKa 1
PE3UHBI

10 |11.11 AJIKUHBI: COCTaB U 0COOCHHOCTHU CTPOCHUS,
TOMOJIOTUYECKUH psll. ALICTUIIEH — MPOCTEUILINI
MPEJICTABUTENb aJIKHHOB

11 | 18.11 Boruncnenust o ypaBHEHUIO XUMHUYECKOMH

pC€aKunuun

Tema Ne2.3 (2u.)

ApoMaTnyeckue yriieBo0po/bl.

12 | 25.11

ApeHBIZ 0OeH301 U TOJIYOII. ToxcuyHOCTH apCHOB

13 | 02.12

I'eneTnueckas cBsI3b yriaeBoJOPOIOB,
MPUHAUISKAINX K Pa3IMYHBIM KJIaccaM

Tema Ne2.4 (3u.)

IIpupoansie

HCTOYHHUKH YIJICBOIOPOI0OB U HX MepepadoTKa.

14 | 09.12 [IpupoaHbIle HCTOYHUKY YTIEBOAOPOIOB:
HOPUPOIHBII ra3 v MOMyTHbIE HEPTIHbBIE Ta3bl,
He(Th U NPOJIYKTHI €€ nepepaboTKU

15 | 16.12 [IpupoaHble ICTOYHUKH YTIEBOAOPOIOB:

IPUPOHBII ra3 ¥ MONMyTHbIE HEPTIHBIE ra3bl,
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HE(Th U MPOIYKTHI €€ epepadoTKu

16

23.12

KoHnTtponwsHas pabota o pazaeny
«YTJIEBOAOPOIBD)

Pa3znea 3. Kuciio

poacoaepRamue OpraHu4eCKue COCANHCHUA

Tema Ne3.1 (3u.) Cniuptsl. Denout.

17 | 13.01 [IpenenbHble 0THOATOMHBIE CIIUPTHI: METAHO U
3TaHoJl. BogopoaHas cBs3b

18 | 20.01 MHOT0aTOMHBIE CIIUPTHI: ITUIICHTIIUKOJIb U
TJIMIEPUH

19 |27.01 @DeHoII: CTPOCHNE MOJIEKYIIBI, (PU3NYECKHE U

XUMHNYECKHUEC CBOI\/JICTBa, IMPUMCHCHHUC

Tema Ne3.2 (7u.)

AJbaeruanl.

Kapo6onosrblie kuciorbl. Cinoxkublie 3pupsbl.

20 | 03.02 Anperuipl: GopMabIaCTHI U alleTaIbICT /.
AtnieToH

21 |10.02 OnHOOCHOBHBIE TIpE/ICTIbHBIE KAPOOHOBHIE
KHCIJIOTBI: MypaBbUHAs M YKCYCHAs

22 | 17.02 [IpakTrueckas padota Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHCIJIOTBI»

23 | 24.02 CreapuHOBasi U 0JIEMHOBAs KUCJIOTHI, KaK
MPEJICTABUTENN BBICITNX KAPOOHOBBIX KHCIIOT

24 | 03.03 MBpl1a KaK COJIA BBICIIMX KapOOHOBBIX KUCIIOT,
HUX MOIOIIEE JEHCTBHE

25 | 10.03 CrnoxHbie 3(pHUpBI KaK MPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MIpoan3 ClOKHBIX 3PUPOB

26 | 17.03 JKupsr: runponus, npuMeHeHne, OuoJIoTHIecKas

POJIb KUPOB

Tema Ne3.3 (34.) YrieBoasl.

27 | 31.03 YrneBoapl: cocTas, kiaccudukarus. Baxkueiimme
NpeJICTaBUTEIIN: TIII0K03a, (PpyKTO3a, caxaposa

28 | 07.04 Kpaxman u nemitosio3a Kak TpupoIHbIC
TIOJIIMEPBI

29 | 14.04 KoHnTtposbHas paboTa mo pasaerny

«Kncnopoz[coz[epmaume OPraHNn4YCCKHe
COCAUHCHUA»

Pa3znen 4. A3oTcoaeprkaiiye oprannyeckue coeIuHeHus
AMHMHBI. AMMHOKHCJIOTBI. Beakn.

Tema Ne4.1 (3u.)

30 |21.04 AMWHBI: METHJIAMUH ¥ QaHUJIHH

31 | 28.04 AMMHOKHUCIIOTHI KaKk aM(pOTEPHbIE OPraHUYECKUE
COCJIMHEHUSI, UX OMOJIOTMUYECKOE 3HAUYCHUE.
[lenTuael

32 | 05.05 benku kak npupoHbIE BBICOKOMOJIEKYJIIPHBIE

COCIMHCHUA

Pa3nen S. BeicokoMoOJIeKy I pHbIE COCUHEHNUSA
ILnacrmaccol. Kayuyku. Bosiokna.

Tema NeS.1 (24.)

33

12.05

OCHOBHBIC TIOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX cOeAMHEHUH. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHECHMH.
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34 |19.05 [TnacTmacchl, KaydykH, BOJIOKHA
Hroro: 34 gaca
MNOYPOUYHOE MNJIAHUPOBAHUE
11 KJIACC
Ne [ara Tema ypoxka KomnnuectBo
4acoB
n/n IU1aH ¢baxT

Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Tema Nel.1 (3u.) Ctpoenne atomoB. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema
xumn4deckux djeMmenToB JI. . MenpaeneeBa.

1

02.09

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypalysi aTOMOB

2

09.09

[Tepnognueckuii 3axoH u Ilepnoaudeckas
CHUCTEMa XMMUYECKUX 31eMeHTOB JI. M.
MeneneeBa, UX CBSI3b C COBPEMEHHOM TeOpUEn
CTPOEHUS aTOMOB

16.09

3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M MX COCTMHEHUH TI0
rpynmnam M rnepuojaam. 3HauyeHue
MEPUOINIECKOTO 3aKOHA U CHCTEMBI
xuMudeckux djementoB /.M. Menneneena B
pa3BUTHUH HAYKH

Tema Nel.2 (44.) Ctpoenue Bemectsa. MHoroodpasue BeiecTs.

4

23.09

Crpoenue BeliecTBa. XMMUYECKAs CBSI3b, €€
BU/[IbI; MEXaHU3MBbI 00pa30BaHU KOBAJIEHTHOM
cBs3u. Bonopoanas cBsi3b

30.09

BasieHTHOCTB. DJIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucienus. Bemecta
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHUS

07.10

ITousTue o JUCTICPCHBIX CUCTEMAx. HctunabIC
1 KOJUJIOMJHBIC paCTBOPEI. MaccoBas JOJIA
BCIICCTBA B paCTBOPC

14.10

KJ'IaCCI/I(i)I/IKaLII/IH 1 HOMCHKJIATYypa
HCOPraHUYCCKUX COGﬂHHeHHﬁ. I'eneTnueckas
CBA3b HCOPraHMYCCKUX BCIICCTB, PA3JIMYHbIX
KJ1aCCOB

Tema Nel.3 (64.) XuMHYeCKHE peaKIuu.

8

21.10

Kiaccudukanuss XaMUYeCcKuX peakinii B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUs1 MAaCChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU TTPH
XUMHYECKUX PeaKIMsIX

04.11

Ckopoctb peakiuu. OOpaTuMble peakuy.
XHUMHYECKOE PABHOBECUE

10

11.11

[Ipaktuyeckas padora Ne 1. «BnusHue
pa3IuyHbIX (PAKTOPOB HAa CKOPOCTh
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XUMHUYECKON PEAKIIUN»

11 |18.11

DnexTpoauTHdeckas auccoruanus. [lonstue o
BOJIOpOAHOM Moka3atene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponms
OpPraHn4YCCKUX U HCOPIraHNMYCCKUX BCIICCTB

12 | 25.11

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
[TonsTHE 00 271€KTPOIM3E PACILUIABOB U
pacTBOPOB COJIEH

13 | 02.12

KoHnTponsHas pabora o pazueny
«TCOpCTI/ILIeCKI/Ie OCHOBBI XUMHUN)»

Pasnen 2. Heopranuyeckasi xumusi

Tema Ne2.1 (64.) MeTaibl

14 | 09.12

Meraisl, ux nonoxenue B [lepuoauueckon
CUCTEME XMMHUYeCKHX 3nemeHToB /1. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
OO6mme ¢puznyecKre CBOMCTBa METAJIOB

15 |16.12 CrinaBbl METAJUIOB. DJIEKTPOXUMUYECKUH P
HaIpsDKEHUHA METaJIOB

16 | 23.12 XUMHYECKUE CBONCTBA BAKHEUIITUX METAIJIOB
(HaTpul, Kanui, KaJabIUil, MAarHUM, aTFOMUHUI)
" UX COeIUHEHUMN

17 | 13.01 XHUMHYECKUE CBOMCTBA XpoMa, METU U UX
COeqUHEHNN

18 | 20.01 XUMHUYECKHE CBOIICTBA [IUHKA, )KEJle3a U UX
COEeqUHEHNN

19 | 27.01 [IpakTrueckas padota Ne 2. "Pemenue

AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«MeTamiap»"

Tema Ne2.2 (94.) HemerajLibl

20 |03.02

Hewmerannel, nx nonoxxenue B [lepuoanueckoi
CHCTEeME XUMHYECKUX 3y1eMeHToB /I, H.
MenpeneeBa 1 0COOEHHOCTH CTPOSHHUST aTOMOB

21 |10.02

®du3nyecKre CBOMCTBA HEMETAIIOB.
ANoTponus HEeMETaJuIoB (Ha puMepe
KHcJopoja, cepsl, pocdhopa u yriaepoaa)

22 | 17.02

XUMHYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COEIMHEHU

23 | 24.02

XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa u Ux
COEIMHEHU

24 1 03.03

XUMHUYECKUE CBOMCTBA yriepoa, KpeMHUS U
UX COeOUHEHUU

25 |10.03

[IprmeHeHne BaKHENIINX HEMETAJUIOB U UX
COEIMHEHUN

26 | 17.03

O00011eHNe U cUCTEMATH3AIMs 3HAHUH 110
teMme «Hemeramney». Berancinenus no
YpaBHEHHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYUECKUE PACUETHI

27 |31.03

[Ipaktuyeckas padora Ne 3. «Pemenue
SKCIEPUMEHTAJIbHBIX 337a4 110 TEME
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"HemeTamns"»

28 | 07.04 KonTtponeHast pabota no Temam «MeTauib» U
«Hemerayei»

Tema Ne2.3 (24.) CBsI3b HEOPraHU4eCKUX M OPraHNYecKNX BellecTB.

29 | 14.04 Heopranuueckue u opraHuyecKue KUCIOThI.
Heopranndeckue u OpraHn4eckue OCHOBAHHUS

30 |21.04 AmdoTepHbIe HEOPraHUIEeCKUe 1

OpraHn4eCKUC COCANHCHM . I'enermueckas
CBA3b HCOPraHUMYCCKUX U OPraHUYCCKUX
BCIICCTB

Paznen 3. Xumus u xKu3Hb
Tema Ne3.1 (44.) XuMus u )Ku3Hb

31 |28.04 Ponn xuMuu B 00ecrieueHIN SKOJIOTHYECKOH,
JHEPreTHIECKON U MHIIEBOI 0€30TIaCHOCTH,
Pa3BUTHH MEIUIIHBI

32 ] 05.05 [IpencraBnenns 06 0OMMX HAYIHBIX
MPUHIMIAX TPOMBIIICHHOTO TTOJTyIeHUS
Ba)KHEHIIINX BEIIECTB

33 |12.05 YenoBek B MUpE BEIIECTB M MaTEPHAIOB

34 ]19.05 XuMUS ¥ 3I0POBhE YETIOBEKa

Hroro: 34 gyaca

KPUTEPUHN ONEHUBAHUSA. XUMMUS.

Kputepuu oneHrBaHUs yYEHUUECKUX JEHCTBUI

B cootBercTBUM ¢ TpeOOBaHMAMM CTaHAApPTa MO XMMHUU M BBIOpAHHBIX U3 (eaepanrbHOro
CIHUCKa y4eOHUKOB y4YUTENIb XMUMHHM BO BPEMsI IMPOBEPKH U KOHTPOJS 3HAHUI MO MpeaMEeTy
MO>KET OPUEHTUPOBATHCS Ha CIEAYIONINE YPOBHH.

IlepBblii ypOoBeHb — PeNPOAYKTHBHBbIH. BhINONHEHNE yYalIMMUCS 3aJaHUN 3TOr0 YPOBHS
OTHPAETCs] B OCHOBHOM Ha MaMsTh. JlocTukKeHre 3TOro ypoBHS MPEAIOJIaraeT y yuauxcs:

- 3HAHHE HAa3BaHUI OTAEIbHBIX XUMUYECKIX AJIEMEHTOB, BEIIECTB U PEaKIINIA;

- YMEHHME YCTHO WJIM MHUCHhMEHHO OMHCHIBaTh XUMH4Yeckue (akThl. [IoHATHS WU sIBIEHUS
(peakmun);

- TMOHUMAaHUE POJH, 3HAUEHUS WM MPUMEHEHUS OTICNbHBIX XUMUYECKUX BEUIECTB HIIU
peaxkuui;

- MPUMEHEHNE XUMUYECKONH CUMBOJIMKH — XUMUYECKUX 3HAKOB, (DOPMYI U ypaBHEHUI;

- 3HaHWE HEKOTOPBIX MUCTHOIb3YEMbIX B XUMHUH MPUOOPOB, YMEHHE COOMPATH MPOCTEHIIINE U3
HUX M UCHOJIb30BaTh MPH BBITOJIHEHUH XUMHUYECKOT'O 3KCIIEPUMEHTA.

JUia NpoBEpKHM 3HAHMM M YMEHHMH, COOTBETCTBYIOILIMX IEPBOMY YPOBHIO, HCIIOJIB3YETCS
PENPONYKTUBHBIN BHUJ 3aJaHUN, NPEANONAraéMblii BOCIIPOU3BEACHNUE YYALIUMUCS OTAEIBHBIX
3HaHuUM u ymeHuil. [IpoBepka mepBOro ypoBHS 3HAHMN JIETKO OCYIIECTBIsETCS (Gopmamu
aBTOMAaTU3UPOBAHHOTO y4eTa.
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Bropoii ypoBeHb — NpPOAYKTMBHBIH. JIOCTHXKEHHME 3TOr0 YypOBHS IIPEAIOJAraer y
y4Yaluxcs:

- ToHMMaHue (OPMYTUPOBOK BAKHEUIIMX XUMHUYECKUX TOHATHUH, 3aKOHOB, TEOPUH U
MPUMEHEHHUE X B aHAJIOTUYHBIX CUTYalUsIX;

- YMEHHE YCTAHABJIMBATh B3aMMOCBA3b MEXKAY COCTaBOM, CTPOCHHEM U CBOMCTBaMH
XUMHUYECKUX BEILIECTB;

- YMEHHE MMPOBOJIUTH PACUCTHI 10 XUMHUYECKUM (hOpMyJiaM U YPaBHCHHSIM;

- YMEHHME CaMOCTOSTEIBHO MPOBOJUTh XUMHUYECKUM HSKCIEPUMEHT 110 HWHCTPYKUUH
y4eOHMKA WM TI0 YKA3aHUIO YUUTENS U (PUKCUPOBATH €ro Pe3yabTaThI.

JUis mpoBepKHM yMEHHUs NPUMEHSATh STH 3HAaHUSA B Y4YEOHOM MPaKTUKE HCIOJIb3YIOTCS
3aJlaHUsl, BBIIIOJIHEHHWE KOTOPHIX BO3MOJKHO HE TOJBKO HAa OCHOBE MaMSATH, HO U HAa OCHOBE
ocMbiciieHud. [losToMy Hapsiny € NCHXOJOTHYECKOHW omepanueil BOCIPOU3BEAEHUS IIHPOKO
HCIIOJIb3YIOTCSl y3HaBaHUE M sIBJIEHHE MepeHoca. [y BBINOJHEHMS TaKUX 3aJaHuil Tpedyercs
0osiee HampsDKEHHAs MBICIUTENbHAS JEATEIbHOCTh YYallUXCs, YeM INPHU BHINOJHEHUH 3aJaHUM
Ha IIEPBOM YPOBHE.

Tpertuii ypoBeHb — TBOpPUYECKHid. JIOCTHIKEHNE 3TOTO YPOBHS MPEIINOIAraeT y yqamxcs:

- YMEHHME NpPOrHO3MPOBATh CBOMCTBA XMMHUYECKHX BEIIECTB Ha OCHOBE 3HaHUSA 00 HX
COCTaBe U CTPOEHUH U, HA0OOPOT, MPEINoJiararb CTpPOEHUE BEIIECTB HA OCHOBE UX CBOWCTB;

- MOHMMaHue (HaKTOPOB, MO3BOJISIOUINX YIPABISThH XUMUUYECKUMH PEAKIUSIMHU (CKOPOCTHIO,
HaIpaBJIEHUEM, BBIXOJIOM MPOJIYKTa);

- YMEHHUE IPOEKTUPOBATh, OCYIIECTBIIATH XUMUUYECKUN SKCIIEPUMEHT, a Takke (PUKCHUpOBaTh
Y aHAJIU3UPOBATH €r0 PE3yJIbTaThI;

- YMEHHE OPUEHTHPOBATHCS B MOTOKE XMMHYECKOW MH(OPMAILMU, ONPENEIsITh UCTOYHUKU
HeoOxouMol uHGpOpMaIUK, MOJy4YaTh €€, aHAIM3UPOBATh, JENIaTh BBHIBOJBI HAa €€ OCHOBE U
MIPEJICTaBIATh B COOTBETCTBYIOIIEH Qopme;

- YMEHHE OCO3HaBaTh BKJIAJ XUMHH B (OPMUPOBAHUE LIEJIOCTHOM E€CTECTBEHHO-HAYYHOU
KapTUHBI MUDA.

[[J'Iﬂ IIPpOBCPKU 3HaHHI>i, COOTBCTCTBYHOIIIUX TPETbEMY YPOBHIO, U YMCHUA IPUMCHATHL UX B
y‘Ie6H0ﬁ MMPAKTHUKE HCII0JIb3YCTCA pGQ)HGKTI/IBHHﬁ BHU] SaHaHHﬁ, BBIIIOJIHCHUC KOTOPLIX
ONHrpacTCd Ha PCIpPOAYKTUBHBIC 3HAHHSA, HO Tpe6yeT FJIy6OKOFO OCMBICJICHUA, BJIaACHUA
JIOTUYCCKUMHU  IIpUCMaMu YMCTBGHHOﬁ ACATCIIBHOCTH (aHaJ'II/IS, CHHTC3, 0606H_IGHI/IG,
KOHKpETHU3alus, CpaBHCHUC, a6CTparI/IpOBaHI/Ie, KJ'IaCCI/Iq)I/IKaLII/I}I).

OrMmerka «5» cTaBHTCH B CJIy4ae:

1. 3HaHus, MOHUMAaHUs, ITyOMHBI YCBOEGHHUS OOY4alOIIMMCs BCEro 00beMa MPOrpaMMHOTO
MaTepuana.

2. YMeHUs BBIJCNATH TJIaBHBIC MOJIOKEHUS B U3YYEHHOM MaTepHalie, Ha OCHOBAaHUU (haKTOB
U 1npumepoB  0000marh, JenaTe  BBIBOJABI,  YCTaHABIMBAaTh  MEXIpPEAMETHBIE U
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BHYTPUIIPEIMETHBIC CBSI3M, TBOPYECKH NPHUMEHSET TIOJIYYCHHbIE 3HAHUS B HE3HAKOMOU
CUTYaI1H.

3. OrcyrcTBHE OIMOOK M HEJOYETOB MPH BOCHPOM3BEICHHH W3YYEHHOT'O Marepuasia, npu
YCTHBIX OTBETaX YCTPaHEHUE OTAEIbHBIX HETOUHOCTEN C IOMOIIbIO JOMOJHUTENBHBIX BOIIPOCOB
yUuTeNs, COONIOJCHUE KYJIBTYphl YCTHOM W THUCHBMEHHOW pEYH, MpPaBUI OQOPMIICHHS
MMUCbMEHHBIX PalOT.

OT1meTka «4»:

1. 3HaHue BCero M3y4eHHOro MPOrpPaMMHOI0 MaTepuara.

2. YMCEHWUS BBIJICISTH TJIaBHBIC MTOJIOKCHUS B M3y4CHHOM MaTepuaie, Ha OCHOBaHUHU (PaKTOB
Y PUMEPOB 000011aTh, JAeTIaTh BBHIBOJIBI, YCTAHABIMBATh BHYTPHIIPEAMETHBIC CBSI3H, TIPUMEHSTh
MIOJIy4YE€HHBIE 3HAHMSI Ha TPaKTHKE.

3. He3naunrenbHble (HerpyOble) OMMOKHA W HEIOYETHl MPH BOCIPOU3BENCHUH H3YYEHHOTO
Martepuaina, coONI0IeHNe OCHOBHBIX IMpaBWJI KYJAbTYphl MMCbMEHHONM M YCTHOW pedd, MpaBuil
odopmMIIeHHs MTUCHbMEHHBIX PabOT.

Ormerka «3» (YpOBEHb IIPEICTaBICHUM, COYETAIOUIUXCA C DJIEMEHTaMH Hay4yHBIX
TIOHSATUH):

1. 3HaHWe W YCBOCHHE MaTepualia Ha YpOBHE MHUHUMAIBHBIX TPEOOBAHUN IPOTPAMMBI,
3aTpyJHEHHE MPU CaMOCTOSITEIbHOM BOCIIPOU3BEACHNHU, HEOOXOAUMOCTh HE3HAUUTEIBbHOM
MTOMOIIY YUUTEJIS.

2. YMenue paboTaTh Ha YpPOBHE BOCHPOWM3BEICHHS, 3aTPyIHEHHs TPH OTBETaX Ha
CTaHJIapTHBIE BOIPOCHI.

3. Hanuume r1pyOol oOmuUOKH, HECKOJBKUX HErpyObIX TIPH TMPHU  BOCIPOU3BEIACHUH
W3Y4YEHHOTO MaTepuajna, 3HAaYUTeNbHO HECOOIIOACHHE OCHOBHBIX MPAaBUI  KYJIbTYpPbI
MMCBMEHHOM U YCTHOH peun, mpaBuil 0pOPMIICHUS TUCbMEHHBIX PaboT.

OT1merka «2»:

1. 3nanne u ycBOEHHME MaTepuala Ha YpPOBHE HW)KE MHHUMAJIBHBIX TpeOOBaHMI
MIPOrPaMMBbI, OT/AETbHBIC MTPEJICTABICHUS 00 U3YUEeHHOM MaTepuae.

2. OTcyrcTBUE YMEHHUI paboTaTh Ha YpOBHE BOCIPOU3BENICHUS, 3aTPyIHEHUS TIPU OTBETAX
Ha CTaHJIapPTHbIE BOIIPOCHI.

3. Hanuume HecKOIbKMX TpyObIX OMmMMOOK, OOJBIIOr0 YHCIAa HErpyobIX IIpH
BOCITPOM3BEICHUN M3YYEHHOIO MaTepuasa, 3HAYUTENIbHO HECOOJI0CHHE OCHOBHBIX IPaBHII
KYJIbTYPbl TUCBbMEHHOU U YCTHOU peuu, MpaBuil 0(hopMIICHUSI TUCbMEHHBIX padoT.

Kpurtepun oueHnBaHus yCTHOIO OTBETA.

OT1MmeTka «5» CTaBUTCS, €CIIH YUCHHUK:

1) Toka3piBaeT riryOOKOE M IMOJHOE 3HAHHE W MOHUMAHHWE BCEro 0ObeMa MPOrPaMMHOTO
Marepuana; II0JIHO€ I[IOHHMMaHUE CYIIHOCTH pacCMaTpPUBAEMBIX IIOHATHH, SBICHUU U
3aKOHOMEPHOCTEM, TEOPHM, B3AUMOCBS3EH;

2) YMeeT cOCTaBHTh IMOJHBIM M TPABHIBHBIH OTBET Ha OCHOBE HM3Y4EHHOTO Marepuasa;
BBIICIATh T[JIaBHBIE IOJIOXKEHHUS, CaMOCTOATENIBHO TOATBEPKIAATh OTBET KOHKPETHBIMHU
npuMepamu, (pakTamu; CamMOCTOSITENIFHO M apryMEHTUPOBAHHO [€NaTh aHajiu3, 0000IeHus,
BBIBOJBL. YCTAHABIMBATh MHEXKIIPEAMETHBIE W BHYTPUIIPEIMETHBIE CBS3U, TBOPYECKU
IIPUMEHATH NOJYYEHHBIE 3HAHMS B HE3HAKOMOW cuTyauuu. [locienosarenbHo, 4eTKO, CBS3aHO,
000CHOBaHO W 0e30mMO0OYHO u3JaraTh y4eOHBIM MaTepual; J1aBaTh OTBET B JIOTUYECKOM
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IIOCJIEJOBATEIIHOCTH C HCIOJIb30BAHUEM IPUHATOW TEPMHHOJOIMM; JejaTb COOCTBEHHbBIE
BBIBOJIBI; ()OPMYIIMPOBATH TOUYHOE OIPECICHHE U UCTOJIKOBAHNE OCHOBHBIX MOHSATHH, 3aKOHOB,
TEOpHl; TNpH OTBETE HE TMOBTOPATH [JOCIOBHO TEKCT YdeOHMKA; H3JIlaraTb MaTepHuai
JUTEPATYPHBIM S3bIKOM; MPABWIBHO M OOCTOATENHHO OTBEYATh HA JIOMOJHHUTEIHHBIE BOIPOCHI
yautensi. CaMOCTOSITENIFHO M PAllMOHAILHO HCIIOJIb30BaTh HATJISITHBIE MOCOOWsS, CIIPABOYHBIC
MaTepuasbl, Y4eOHHK, JONOIHUTEIbHYIO JUTEPATypy, NEPBOUCTOUYHUKHU; IPUMEHATh CUCTEMY
YCIIOBHBIX 0003HAYEHUH NMpH BEACHUU 3alMCEH, CONMPOBOXKAAIOUINX OTBET; UCIIOJIB30BAHUE IS
JI0Ka3aTeJIbCTBA BHIBOIOB U3 HAOIOEHUI U OIIBITOB;

3) CaMOCTOSATEIBHO, YBEPEHHO M 0€30MIMO0YHO TPUMEHSET NOJYyYCHHBIC 3HAHHS B
pelieHny npobsieM Ha TBOPUYECKOM YpPOBHE; JIOIYCKaeT He 0oJiee OJIHOTO HEJ0YeTa, KOTOPBIN
JIETKO HCIpaBiseT 1O TpeOOBAaHUIO YUYMUTENA; HMMEET HEeoOXOJMMble HAaBBIKM pabOThl ¢
npubopamMu, dYepTeKamMH, CXeMaMH U TpaduKaMM, COMYTCTBYIOIIMMHU OTBETY; 3alllCH,
COIMPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OtMeTka «4» cTaBUTCS, €CIIN YUCHUK:

1. Tloka3piBaeT 3HaHUS BCEro U3y4EHHOTO Marepuana. J[aeT MoJHBIA U MpaBUIIbHBIN OTBET
Ha OCHOBE M3YUEHHBIX TEOPUIi; HE3HAUMTEIbHbIE OMIMOKU M HEAOYEThl NMPU BOCIPOU3BEICHUU
M3Y4YEHHOI0 MaTepuala, OIpe/eleHHe MOHATHI Jlan HeroJHble, HeOOoJIbIINe HETOYHOCTH MpU
WCIOJIb30BAHNN HAyYHBIX TEPMUHOB WJIM B BBIBOJAX WJIM OOOOIIEHMSIX M3 HAOMIOAEHUH U
OTBITOB; MaTepuall H3JlaraeT B OMNPEJEICHHOI JIOTMYECKOM IMOCIeN0BaTeIbHOCTH, MPH 3TOM
JIOTYCKaeT OJIHy HerpyOyro omMOKy WinM He Ooyiee JBYX HEJI0YETOB U MOXKET UX HCIPaBUThH
CaMOCTOSITENIBHO MPH TPeOOBAHUU WUJIU NMPHU HEOOJBIION MOMOIM YUUTENS; B OCHOBHOM YCBOMII
yueOHBI MaTepuan; MOATBEPKAAeT OTBET KOHKPETHBIMHU MpUMEpaMH; MpaBUILHO OTBEYAET Ha
JOTIOTHUTEIbHBIE BOIPOCH! YUUTETIS.

2. YMeeT caMOCTOSITeNIbHO BBIAEIATH TJIaBHBIE TOJIOKEHUS B M3y4YEHHOM MaTepuaie; Ha
OCHOBaHMM  (aKTOB W  TNpUMEpPoB  0000maTh, JelaTh  BBIBOJBI,  yCTaHABIIMBAaTh
BHYTPUIIPEIMETHBIE CBSI3U. [IpUMEHSTH MOJydeHHbIE 3HAHUS HA MPAKTUKE B BUJIOM3MEHEHHOMU
CUTyallud, COOJI0JIaTh OCHOBHBbIE NpaBHJIa KYyJbTYphl YCTHOH pPEYH M CONPOBOXKIAIOIICH
MMCBMEHHOM, UCTIOJIb30BaTh HAYYHbIEC TEPMUHBI.

3. He o0OnanaeT 10cTaTOUHBIM HAaBBIKOM PaOOTHI CO CIIPABOYHOM JIUTEPATYPOH, yHeOHUKOM,
MEepPBOUCTOYHUKAMH. JlomyckaeT HerpyOble HapylleHHs OpaBHi O(OPMIICHUS MUCHhMEHHBIX
pabor.

OT1meTka «3» CTaBATCA, €CIU YUCHUK:

1. YcBoun oCHOBHOE cojep:kaHHe y4eOHOro Marepuaina, MMeeT MpoOensl B OCBOCHHH
MaTepuana, He MPemsTCTBYIOIINE JaIbHEUIIEMy OCBOCHHIO MPOTPAMMHOTO MaTepHara;

2. Marepuann =~ u3jaraeT = HECUCTEMaTU3UPOBAHHO,  (parMeHTapHO, HE  BCeria
MIOCJIEJIOBATEIIHHO;

3. Tloka3pIBaeT HEAOCTATOUHYIO CGHOPMHUPOBAHHOCTb OTJENBHBIX 3HAaHUH U YMEHHUH;
BBIBOJIbI M 0000IIEHHS apTyMEHTHUPYET ¢1a00, JOMYCKAeT B HUX OINOKH;

4. Jlonyctua OWMOKM M HETOYHOCTH B MHCIOJb30BAHMM HAY4YHOH TEPMHMHOJIOTHH,
OTIpEeENICHNUs IOHATUN a1 HEOCTATOYHO YETKHUE;

5. He ucnonp3oBan B KauecTBe JOKa3aTeIbCTBA BBIBOJBI M 0000IIEHUs U3 HaOIIONEHHH,
(axTOB, OTIBITOB WJIU JIOIYCTHJI OIIMOKH MPH UX U3JT0KEHUU;
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6. McnpIThIBaeT 3aTpyJHEHUSI B MPUMEHEHHM 3HAHWN, HEOOXOIMMBIX JUIS PELICHUs 3a/1a4
Pa3UYHBIX TUIIOB, PH OOBSICHEHNH KOHKPETHBIX SBJICHUI Ha OCHOBE TEOPHIA M 3aKOHOB, MJIH B
MOJITBEPXKICHUHN KOHKPETHBIX MPUMEPOB MPAKTUYECKOTO MPUMEHEHUS TEOPHii;

7. OTBe4aeT HENOJIHO Ha BOIPOCHI yuyuTelss (yIyckas U OCHOBHOE), WJIM BOCIIPOU3BOJUT
coJiep’KaHue TEKCTa y4yeOHMKA, HO HEJOCTAaTOUYHO MTOHUMAET OT/EJIbHbIE MOJI0KEHUSI, UMEIOIINE
BAYKHOE 3HAUEHUE B 3TOM TEKCTE;

8. OOHapyxuBaeT  HEIOCTATOYHOE  TIOHMMAaHWUE  OTHCIBHBIX  TOJOXEHUH  IpHU
BOCIIPOM3BE/ICHUN TEKCTa Y4eOHMKAa WM OTBEYAET HEIMOJHO Ha BOIPOCHI YUWUTENs, JOIyCKas
OJIHY-/IB€ TPyOBbI€ OLTHOKH.

OtMeTKa «2» CTaBUTCS, €CIIN YUCHUK:

1. He ycBomI 1 HE pacKpblT OCHOBHOE COJIep’KaHNE MaTepHaa;

2. He nemaet BBIBOJIOB 1 000OIIEHMIA;

3. He 3Haer W He NOHMMAaeT 3HAYMTENBHYIO HIJIM OCHOBHYIO 4YacTh MPOTPAMMHOTO
MaTepHualia B peJieNax MoCTaBICHHBIX BOIPOCOB;

4. Nmeetr cnabo cGopMUpOBAaHHBIE U HEMNOJHBIE 3HAHMS M HE yMEET MPUMEHSATh UX K
pelIeHII0 KOHKPETHBIX BOIIPOCOB U 337134 110 00pasiry;

5. Ilpu otBere (Ha OOWH BOMPOC) JOIMYyCKAaeT Oojee IBYX IpyObIX OIIMOOK, KOTOpHIE HE
MOJKET HCIPABUTH JIAXKE MPHA TOMOIIU YIUTEIISI.

Kpurepun ouneHuBaHus NHCbMEHHBIX PpadoT (MpakTUYeckue u JadOpaTOpHbIE
padoThI)

1.0neHka IKCNepUMEHTAIbHBIX YMEHU

OrneHKa CTaBUTCS Ha OCHOBAaHWHW HAOJIONEHUS 3a y4JalluMCsS W MHCBMEHHOTO OTYeTa 3a
pabory.

OtMmeTKa «5»:

- paboTa BBINOJHEHA TOJHOCTHIO M TPABUJIBHO, CHCJIaHBI IMPaBHJIbHBIE HAOMIONCHUS W
BBIBO/IBI

- DKCIIEPUMEHT OCYIIECTBJICH T10 TUIaHY C YYETOM TEXHHKH 0€30MacHOCTH M TIPaBUI PaOOTHI
C BEIIeCTBAMU U 000PYI0BAHUEM;

- TPOSIBJICHBI OPraHU3alMOHHO-TPYIOBBIE yYMEHHUs (MOANEPKUBAIOTCA YUCTOTa paboyero
MecTa ¥ MOPSI0K Ha CTOJIE, IKOHOMHO HCIOJIb3YIOTCSl PEAKTUBBI).

OTtmeTKa «4»:

- paboTa BBINIOJIHEHA MPABHUIIBLHO, ClIEJaHbl NMPaBUIbLHBIC HAOMIOACHUS W BBIBOJBI, HO IIPH
3TOM DJKCIEPUMEHT MPOBEICH HE MOJHOCTHIO WIIM JIOMYIIEHBI HECYHIECTBEHHBbIC OIIMOKH B
paboTe ¢ BemecTBaMu U 000pyJOBaHHEM.

OTtmeTKa «3»:

- paboTa BBHITIOJTHEHA MPABUJILHO HE MEHEE YeM HAIOJIOBUHY WM JOMYIIeHa CYIIECTBEHHAs
omunoOKa B X0/i€ SKCIEPUMEHTa, B 00BICHEHUH, B 0(opMIIeHIH pabOThl, B COOMIOICHUH TPABUI
TEXHUKH OE30TMacCHOCTH MpH pabdoTe ¢ BEIIECTBAMU U O0OOpYyIOBAHUEM, KOTOpask UCIPABIISAETCS
0 TPEOOBAHUIO YUUTEIS.

OTMeTKa «2»:
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- TomyIIeHBI JBe (1 0oJiee) CYIIECTBEHHBIE OITMOKH B XOJI¢ SKCIIEPUMEHTA, B OOBSICHEHUH, B
opopmieHnn paboOThl, B COONIOJCHUM TPaBWJI TEXHUKM O€30MacHOCTH Tpu pabore ¢
BelleCTBaMU U OOOpYyJOBAaHWEM, KOTOpPbIE YUalllMiiCs HE MOXKET HCIPaBUTh Jaxe I0
TpeOOBAHUIO YUUTEIIS.

Ouenka yMeHHUil peliaTh IKCNEPUMEHTAJIbHbIE 321241

OtMmeTKa «5»:

- TUTaH PEIICHUS COCTABJICH MPABUIIBHO;

- MPaBUJIHLHO OCYIIECTBIICH TO00P XUMHUYECKHX PEaKTHBOB M 000PY/I0BAHNS;

- JJaHO TMOJIHOE OOBSICHEHUE U CACIaHbI BBIBOIEI.

OTMmeTKa «4»:

- TUTaH PEIICHUs! COCTABJICH MPABUIIBHO;

- TIPaBUJILHO OCYIIECTBJICH MOAOOP XMMHYECKHUX PEAKTUBOB M O0OPYIAOBaHUs, MPHU STOM
JOTYIIEHO He 60Jiee IBYX HECYIIECTBEHHBIX OITMOOK B OOBSICHEHUH U BHIBOJIAX.

OTMeTKa «3»:

- TUTaH PEIICHUS COCTABJICH MPABUIIBHO;

- IPaBUJILHO OCYIIECTBJICH TIOI00p XMMUYECKUX PEAKTUBOB M 000PYIOBaHUS, HO TOTMYIIEHA
CyIlleCTBeHHAs omuOKa B OOBSICHEHUH U BBIBOJIAX.

OTMeTKa «2»:

- IOMYIIEHHI /1Be (1 0oJiee) olMOKY B IUIaHE PelIeHus], B TO00pe XMMUUECKUX PEaKTUBOB U
000pyI0BaHUs, B OOBbSICHEHUH U BBIBOJIAX.

OueHka yMeHMi peliaTh pacyeTHbIe 3aa4M

OtMmeTKa «5»:

- B JIOTUYECKOM PACCYKJIEHWH M PEUICHWU HEeT OIMMOOK, 3a7ada pernieHa parroHaIbHBIM
CIIOCO0OM.

OtmeTKa «4»:

- B JIOTHYECKOM PACCYXICHUH M PEIICHUH HET CYIIECTBEHHBIX OMMOOK, HO 3aja4a pelieHa
HeparMoHAIBHBIM CIIOCOOOM WJIHU JIOIYIIIEHO HEe 0oJIee IBYX HECYIIECTBEHHBIX OIIHOOK.

OtmeTKa «3»:

- B JIOTHYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIMOOK, HO JOMYIIEHA CYIECTBEHHAS
omuOKa B MAaTEMaTHYCCKUX pacyeTax.

OTMmeTKa «2»:

- IMEIOTCSI CYIIECTBEHHBIE OMIMOKU B JIOTHYECKOM PACCYKJICHUU U B PEIICHUU.

OueHka NMCbMEHHBIX KOHTPOJILHBIX padoT

KonTposabHbie padoThl M3 MOCO0HSI OLEHNUBAIOTCS COTJIACHO NMPENJIOKEHHOH aBTOPOM
IIKAJIbI OLEeHKH UJIH

OT1meTka «5»:

-OTBET MOJIHBINA U IPAaBUIBHBIN, BO3MOKHA HECYIIIECTBEHHASI OIIIMOKA.

OT1MmeTka «4»:

- OTBET HEMOJHBIM WK AOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OLIHOOK.

O1meTka «3»:
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- paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIeHa OJHA CYIISCTBEHHAs OIMNOKa
IIPH 3TOM JIBE-TPH HECYIIECTBEHHBIC.

OTMmeTKa «2»:

-paboTa BBITIOJTHEHA MEHEE YeM HAMOJOBHHY WM COACPKHUT HECKOIBKO CYIIECTBEHHBIX
OIINOOK.

Ot1metka «1»:

-paboTa HE BBINOJIHEHA.

[Ipu oleHKE BBINIOJHEHHSI MUCBMEHHOW KOHTPOJBHOW pabOThl HEOOXOIUMO YYHTHIBATH
TpeboBaHus equHOTO Opdorpaduyeckoro pexnma. OTMETKA 32 HTOTOBYIO KOHTPOJIBHYIO paboTy
KOPPEKTHPYET MPEIIICCTBYIONIUE TIPY BHICTABIICHUU OTMETKHU 32 YETBEPTh, TIOJIYTOIUE, TOI.

Onenka TecToBbIX padoT.

TecTsl, cocTosiiue M3 MATH BOIPOCOB MOYKHO HCIIOJIB30BaTh TOCIE M3YUEHHS KaKI0TO
Marepuana (ypoka). Tect u3 10-15 BompocoB uCmonb3yeTcst A MEPUOTUIECKOTO KOHTPOJISL.
Tect 20-30 BompocoB HEOOXOIMMO HUCIIOJIB30BATH 11 UTOTOBOTO KOHTPOJIS.

[Tpu onleHMBaHUH UCTIONB3YETCS CIIEAYIONIast IIKaa: IS TeCTa U3 ISITH BOTIPOCOB
- HET OMIMOOK — OTMETKA «5»;

- 0/1Ha OIIMOKa — OTMETKA «4»;

- IB€ OIIMOKHU — OTMETKA «3»;

- TpU OLIMOKH — OTMETKA «2».

Jns tecta 3 30 BOmpocoB:

- 25-30 mpaBUIIBLHBIX OTBETOB — OTMETKA «5»;

- 19-24 npaBUIBHBIX OTBETOB — OTMETKA «4»;

- 13-18 mpaBUIBHBIX OTBETOB — OTMETKA «3»;

- MeHbIIIe 12 MpaBUIbHBIX OTBETOB — OTMETKA «2).
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YUYEBHO-METOJIUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHHUKA

o Xumus, 10 wimacc/ Tabpuensa O.C., OctpoymoB W.I'., CmagkoB C.A., AxnuoHepHOe
obmectBo «M3marensctBo «IIpocBemnieHmer»

* Xumus, 10 xmacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipo3noB A.A., Jlynun
B.B.; mon penmakumeit Jlynuna B.B., OOmectBo ¢ orpaHuyeHHON OTBETCTBEHHOCTHIO
«IPODA»; Akmonepnoe obmectBo «M3marensctBo «lIpocBemienner

» Xumus, 10 knace/ Kysnenosa H.E., I'apa H.H., JIéskun A.H.; mox pemakuueii mpodeccopa
Kapuosoii A.A., Akuuonepnoe oomiectBo «M3mparensctBo «lIpocBemienner

* Xumusa, 10 kmace/ HudanteeB D.E., Opxexonckuit I1.A., OOmiectBo ¢ OrpaHWYeHHOU
otBeTcTBeHHOCTHIO « IOl MHEMO3MHA»

* Xumus, 10 knacc/ Pymsuruc I'.E., ®enpaman @.I°., Akunoneproe obmiecto «3narenscTBo
«IIpocsemenue»

* Xwumus, 10-11 xmacee/ XKypurn A.A., AxuuonepHoe obmectBo «M3naTeabcTBoO
«IIpocsemenue

 Xumus, 11 wimace/ Iabpuensa O.C., OOmecTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxitmonepHoe obmectBo «M3marensctBo «lIpocBemenner

* Xumus, 11 xmacc/ Tabpuensu O.C., OctpoymoB W.I'., CnaakoB C.A., AKIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemennes

* Xumus, 11 wmacc/ Epemun B.B., Ky3smenko H.E., IposzmoB A.A., Jlynun B.B.; mon
penaknueir Jlyamna B.B., OOmecTtBo ¢ orpanndeHHOW OTBETCTBEHHOCTHIO «JPODAY;
AxnmonepHoe obmectBo «M3marenscTBo «IIpocBemienne

* Xumwus, 11 xknace/ Kyznernosa H.E., JIéskun A.H., [llatanoB M.A., AkuronepHoe 00111ecTBO
«M3narenscTBO «IIpocBemenue»

* Xumus, 11 xmace/ MunuenkoB E.E., Xypun A.A., OpxexoBckuii [I.A., O6mectBo ¢
orpann4eHHoM oTBeTcTBeHHOCThIO « O] MHEMO3MHA»

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

Xumus (0a30BbIN ypoBeHB). Peanm3anius 00pa3oBaHus: METOAMYECKOE TOCOOUE TSl YIUTEIS /
Kagsepuna A. A., Iluuyruna I'.B.; nox pea.I'. B. Ilnuyrunoii. M. : ®I'BHY «ucturyr
cTpareruu pasBuTus oopazoBanust PAOy, 2022 81 c.:ui.

U P®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy
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