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HOACHUTEJIBHASA 3AIIMCKA

Paboyas mporpamma o XMMHUHU COCTaBIIEHA B COOTBETCTBUU C TPEOOBAHUSAMMU:

- @enepanbpHoro 3akoHa ot 29.12.20 Ne 273-®3 «O6 obOpasoanuu B Poccuiickoii
Oenepauuny;

- ®epepanbHoro 3akoHa oT 31.07.2020 r. No 304-®3 «O BHeceHWH HU3MEHEHUH
B ®enepanbublii 3akoH «OO0 oOpazoBanuum B Poccuiickoit @expepanuu» Mo BOIpocam
BOCITUTaHMSI 00Y4arOLIUXCSI»;

- Ilpuka3za MunucrepcrBa npocseuieHusi Poccuiickoit @enepanuu ot 23.11.2022 Ne
1014 "OO6 yrBepxkaeHuu (enepanpHO 00pa30BATENBHON MPOTPaMMBI CPEIHETO OOIIEro
obpazoBanus" (3apeructpupoBas 22.12.2022 Ne 71763);

- Ilpuxaza Mwuno6pnayku Poccum ot 17 mag 2012 r. Ne 413 «OO0 yrBepxaeHun
(dbenepaTbHOTO  TOCYAapCTBEHHOTO  00pa30BaTENIbHOTO  CTaHJapTa CpeIHero oOIero
00pazoBaHUs»;

- [Ipukasza MunucrepctBa npocenienus Poccuiickoit @enepanuu ot 12.08.2022 Ne 732
"O BHeceHUU M3MEHEHUH B (enepalibHbIil rOCyJapCTBEHHbINH 00pa30BaTeNbHBIA CTAaHAAPT
cpenHero obmiero oOpa3oBaHUs, YTBEPKAECHHBIN Mpuka3zoM MuHucTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @eneparuu ot 17 mas 2012 . Ne 413" (3aper. 12.09.2022 Ne 70034);

- @enepanbHO 00pa3oBaTEIBLHON MPOTPAaMMBI OCHOBHOTO OOIIEro oOpazoBaHUs,
yrBepxkaeHHoU [Ipukazom Munucrtepcra npocsemenust PO ot 16.11.2022 r. Ne 993;

- [TocTanoBnenus I’ maBHOrO rocy1apCcTBEHHOTO caHUTapHOTrO Bpada PO ot 28 cenTsadps
2020 Ne 28 «OO0  yrBepxkaeHuum  canutapHeix  npasun  CIT  2.4.3648-20
«CaHHUTapHO-3MUAEMHOJIOrUYecKre TpeOOBaHUs K OpraHU3alusM BOCHUTAHUSA U 0Oy4yeHus,
OTJIbIXa M 03/I0POBJICHUS JETEH U MOJIOICHKI;

- IlocranoBnenuss ['7aBHOro TOCYJAapCTBEHHOTO CaHUTApHOTrO Bpada Poccuiickoi
Oenepanun ot 28.01.2021 Ne 2 «OO0 yrBepk)AcHUU CaHUTApHBIX TpaBuia U HOpM CanlluH
1.2.3685-21 «['mrueHnyeckre HOPMATHUBBI M TPeOOBaHUSA K OOCCIICUCHHIO OC30TACHOCTH H
(wr) 6e3BpEeTHOCTH IS YeIoBeKa (PaKTOPOB CPEIIbI OOUTAHUSY;

- [Ipuka3za MunucrepctBa npocseuienus Poccuiickoit @enepanuu ot 22.03.2021 Nel 15
«O0 yrBepxaenuu [lopsiaka opraHu3auu U OCYIIECTBICHUSI 00pa30BaTEIbHOM eI TEIbHOCTH
[0 OCHOBHBIM O00IIe00pa30BaTEeIbHBIM MpOrpaMMaM — O00pa3oBaTeIbHBIM IPOrpaMMaM
HAYyaJpHOTO OOIero, OCHOBHOTO 00IIero M cpenHero oOmiero oOpa3oBaHUs» (IpUKa3
Bcrynaet B cuity ¢ 01.09.2021 u aeiictByer no 01.09.2027);

- [Incekma MunucTepcTBa oOpa3oBanus U Hayku Poccuiickoit @eneparuu ot 14.12.2015
No  09-3564 «O BHEypOUHOW JIEATEIBHOCTM U  pealrd3aluUd  JIOMOJHUTEIbHBIX
0011e00pa30BaTEIbHBIX IPOTPAMM;

- Ilucema MunoOpnayku Poccum ot 18.08.2017 Ne 09-1672 «O wnHamnpaBieHUH
METOJUYECKUX PEKOMEHJALNUNA [0 YTOUYHEHHUIO TMOHATHS M COJEpXKaHWUsS BHEYPOUHOU
NEeSITeIbHOCTH B paMKax pealii3allid OCHOBHBIX 00IIe00pa30BaTeNbHBIX MPOTpaMM, B TOM
YHCIie B YaCTU IPOEKTHOM JIEATEIbHOCTI;

- [Ipuka3za MunucrepctBa npocseuenus Poccuiickoii @enepanuu ot 02.08.2022 Ne 653
"O6 yTBepKIeHUU (elepaIbHOro IMepeuHsl 3JIEKTPOHHBIX 00pa3oBaTEIbHBIX PECYPCOB,
JONYIIEHHBIX K MWCIOJb30BAaHMIO INIPU  pEAIU3allid HUMEIOLIMX TOCYJapCTBEHHYIO
aKKpeIUTalni0 00pa3oBaTeNIbHBIX MNpPOrpaMM HA4YaJbHOTO OOIIEro, OCHOBHOTO OOIIero,
cpeanero oomiero oopazoBanus" (3aperucrpuponan 29.08.2022 Ne 69822);

- HHCTPYKTUBHO-MeToquueckoro nucbMa Komutera no odpaszosanuto ot 21.05.2015 r.
Ne 03- 20-2057/15-0-0 "OO opraHu3alnuy BHEYPOUYHOI [ESTENBHOCTH IMPU PEATU3ALUH
(benepanbHBIX TOCYAAPCTBEHHBIX 00pa3oBaTeIbHBIX CTAHAAPTOB HAYaJIbHOTO OOLIEro u
OCHOBHOTO 00111er0 00pa3zoBaHus B 00pa3oBaTenbHbIX opranu3anusax Cankr-IlerepOypra”;



- [Iucema MunucrepcrBa npocsemienust Poceuiickoit ®enepanun ot 11.10.2022 Ne03-
1505 «O peanuzanuu 3aHATUI BHEYPOUHOU JIeATETLHOCTH «Pa3roBopel 0 BaKHOMY;

- YcraBa u nokanbHbiX akToB 'BOY rumuaszum Ne 271 Cankr-IlerepOypra;

-OcHOBHOH  00pa3oBaTeIbHOM  MPOTpaMMBI  CpEeTHEro  o0mero  oOpa3oBaHUS
I'bOY rumuazuu No271 Cankr-IlerepOypra.

Pabouast mporpamMa cpemHero oomero oopazoBaHusi 1Mo XUMUU (0a30BBIH YPOBCHBD)
cocTaBiieHa Ha ocHOBe PezepasibHOro 3akoHa oT 29 12 2012 Ne 273-03 «O6 oOpa3oBaHuu B
Poccuiickoit ~ ®enepamumn», TpeboBanuii K  pe3yabTaraM  OCBOGHUS ~ OCHOBHOU
o0Opa3oBaTeNbHOW TPOrpaMMBbl  CPEIHET0 OOmero oOpa3oBaHMs, MPEACTABICHHBIX B
@denepaibHOM  TOCYAApCTBEHHOM  00pa3oBaTEIbHOM  CTAaHJApTE€ CpPEJHEro  OOIIero
oOpazoBanus, ¢ yuéroM «KoHuenmuu npenoaaBaHus y4eOHOTO IMpeaMeTa «XuUMUs» B
oOpa3oBaTeNbHbIX oOpraHusanusx Poccuiickolt @exnepanuu, pealu3yolIUX OCHOBHBIE
oOuieo0pa3oBarenbHble NMPOTrpaMMbl» M OCHOBHBIX IOJIOKEHHH (enepanbHOil paboueit
MIPOrpaMMbl BOCIIUTAHUSI.

OBHIASA XAPAKTEPUCTHUKA ITPEJIMETA «XUMUSA»

Xumuyeckoe o0Opa3oBaHHE, MOJIYy4aeMOE€ BBIMYCKHUKAMM CPEIHEH HIKOJIbI, SBISETCS
HEOTHEMJIEMOM YaCThIO UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEpIIAOIINM 3TAllOM peaTu3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIFOUEBBIX LEHHOCTEH, MPHUCYIIMX LIETOCTHON
CUCTEME XHUMHUYECKOTO 00pa30BaHusl. DTU LIGHHOCTH KaCalOTCsl MO3HAHUS 3aKOHOB MPUPOIBbI,
(dbopMHUpOBaHMSI MHUPOBO33PEHHS U OOIIEH KyJIbTypbl 4e€JIOBEKa, a TaKXKe 3KOJIOTHYECKH
000CHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pOBbIO M MpHUpOAHON cpene. Peamusyercs
XMUMHUYECKOe 00pa3oBaHME YYalllUXCA CpEIHEH IIKOJbl CPEeACTBAMU Y4eOHOTO IpeaMeTa
«XUMHUSA», COJAEpKAHUE M IOCTPOEHHE KOTOPOIO OMpeeNieHbl B IMpOorpaMMe ¢ y4€TOM
crnenu(puKd HAyKU XUMHH, €€ 3HaueHUS B MO3HAHUU MPHUPOABI U B MAaTEPUAIBHOM KU3HU
oOmiecTBa, a Takke ¢ yu€ToM 0oO0IIUX 1eNiel U MPUHIUIIOB, XapaKTepU3YIOLUX COBPEMEHHOE
COCTOSIHME CHCTEMBI cpemHero oobOmiero ooOpazoBanusi B Poccumiickoit ®enpepanuu. B
COOTBETCTBUU ¢ oOmmmMu 1iensiMu U npuniunamu COO conepkaHue mpeaMera «XHUMHES
(10—11 xmaccel, 6a30BbIii ypOBEHb HM3YUEHHS) OPUCHTHPOBAHO TMPEHUMYIIECCTBCHHO Ha
OOLIEKYIbTYPHYIO TOATOTOBKY OOydYarolmuxcs, HEOOXOOUMYI0 MM JJsi  BBIpaOOTKU
MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIICUTHOTO BKIIIOUEHUS B KU3Hb COLMYMA, MPOIOJKEHUS
00pa3oBaHUs B pa3IUYHBIX 00JACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBnsromuMu mpeameTa «XuMHs SBISIOTCS 0a30Bble Kypchbl — «OpraHudeckast
xumusi» U «OOmas ¥ HeopraHudeckass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUs
KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKU: CUCTeMa 3HAHUU 10 HEOPraHUYECKOH XUMUH (C
BKJIFOUEHUEM 3HAHUUN M3 OOIIeH XUMHUHU) U OpraHudeckoil xumuu. OopMUpOBaHUE NAHHOU
CUCTEMBbI 3HaHUN NIPU U3YUCHUHU MPEAMETa 00eCIeYrBAET BO3MOKHOCTh PACCMOTPEHUS BCErO
MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHust KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOopraHuyeckas XuMus» cHOopMUpOBaHA B MPOrpaMMe Ha OCHOBE CHUCTEMHOTO MOIXOAa K
M3YYEeHHUI0 y4eOHOTrO Marepualia U 0OYCIOBIEHa HCTOPHUYECKH OOOCHOBAaHHBIM Pa3BUTHEM
3HAHMW Ha ONpEAENEHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYeCKONd XUMHUHU
BEIIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUM CTPOEHMSI OPraHMYECKUX
COCIMHEHUH, a TaKXKE€ Ha YPOBHE CTEPEOXMMHYECKHX M 3JIEKTPOHHBIX IPEACTaBICHUN O
cTpoeHuu BemiecTB. CBeneHNs 00 N3yyaeMbIX B Kypce BELIECTBAX JAIOTCS B Pa3BUTUU — OT
YTJIEBOJOPOOB JI0 CIOMKHBIX OMOJOIMUECKH aKTHUBHBIX cOeIMHEHUH. B Kypce oprannueckoi
XMMUHU TIOJIy4aloT pPa3BUTHE CHOPMHUPOBAHHBIE B OCHOBHOM WIKOJE MEpBOHAYAJIbHBIE
NpPEJCTaBICHUS O XUMHYECKOM CBS3M, KIACCU(DMKALMOHHBIX TIpH3HAKaX BEIIECTB,
3aBHCHUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, 0 XUMUYECKOU peaKInu.



[Tox HOBBIM yrJIOM 3peHHs B npeameTe «Xumus» 0a30BOro YPOBHSI pacCMaTpUBAETCA
M3YyYEHHBI B OCHOBHOM MIKOJIE TEOPETHUECKUI MaTrepual U (HaKTOJOTHYECKUE CBEICHUS O
BEI[ECTBAX U XUMUYECKOW peakmnuu. Tak, B 4aCTHOCTH, B Kypce «O0mas U HeopraHueckast
XUMUSD» y4YalIUMCs MPEIOCTAaBISETCS BO3MOXHOCTh OCO3HATh 3HAUEHUE IMEPUOJIUYECKOTO
3aKOHA C OOIIETEOPETUUECKUX U METOIOJIOTUYECKUX TTO3UIINM, TITY0Ke MOHATh UCTOPUUYECKOE
W3MCHCHHE (YHKIUKA OSTOTO 3akoHa — OT o0oOmaromed g0 OOBsACHSIOMEH U
MPOTHO3UPYIOLIEH.

Ennnas cucrtema 3HaHUI O BaXKHEUILNX BEIIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX U
MPUMEHEHUH, a TaKKEe O XUMHUYECKUX PEAKIHUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
npoTeKanus AonoiHseTcs B kypcax 10 u 11 kimaccoB anemMeHTaMu COAEpKaHMsl, UMEIOIIUMHU
KYJIbTYPOJIOTUYECKAN WM TPUKIATHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3U XUMHH C JPYTMMHU HayKaMH, PAacKphIBAIOT €€ poJib B TMO3HABaTEIBHOM W
MPAKTUYECKOU NIeATETLHOCTH YeJI0OBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAKEHUS K TIPOIECCY
TBOpPYECTBA B 0OJIACTH TEOPUHU U MPAKTUUECKUX MTPHIIOKEHUN XUMHH, TOMOTAIOT BBITYCKHUKY
OPHUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMUEH.
B uenom coxpepxanue ydeOHOTO mpenMera «XUMHs JaHHOTO YPOBHS — HW3YYCHHS
OPHEHTUPOBAHO Ha (POPMHUPOBAHUE Y YUAIIMXCS MUPOBO33PEHYECKON OCHOBBI IS TOHUMAHUS
dbunocockux uen, Takux Kak: MaTepruaIbHOE €TMHCTBO HEOPTAaHUIECKOTO i OPTaHUIECKOTO
MHpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, IMO3HABAEMOCTh MPH-
POAHBIX SBJICHUM MYTEM SKCTIEPUMEHTA U PEIICHUS] MPOTHBOPEUU MEKTy HOBBIMH (haKTaMH
U TEOPETHUYECKUMHU TMPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHHH JKOJIOTHYECKUX
mpoOJIeM, a Takxke MpoosIeM COEPEKEHHS DHEPTETHUECKUX PECYPCOB, CHIPbSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTepUAIIOB.

B mnnane pemieHus 3amad BOCHUTAHMS, Pa3BUTUS U COLMAIM3AIMHM OOydaroOIIUXCS
MPUHATHIE MPOTPaMMON TMOIXOAbI K OMPENEICHUI0 COJIEp’KaHUs M MOCTPOCHUS IpeaMmeTa
npenycMaTpuBaoT (HOpPMHUpPOBAHHE Y YdalllUXCsl YHUBEPCAJIBHBIX Y4YeOHBIX JeHCTBHIA,
uMeromux 0a30BO€ 3HAUYECHUE Ui PA3IUYHBIX BUJIOB JAEATEIBHOCTU: PEIIEeHUs MpoodiieM,
MOMCKa, aHajau3a W 0o0paboTku WH(OpMaNUU, HEOOXOIUMBIX [UISI MPUOOPETCHUsI ONBITA
MPAKTUYECKON U UCCIIEZI0BATEILCKOM AeSITETbHOCTH, 3aHUMAIOIIEeH BAXKHOE MECTO B MIO3HAHUU
XUMHH.

HEJIX U3YUYEHUSA IPEIMETA «XUMMUSA»

B npaktuke npenogaBaHus XMMUU Kak B OCHOBHOM, Tak M B CpelIHEH IIKOJE, MPH
OTIpEJICNIEHUU COJIEP>KATEIbHON XapaKTepUCTUKHU Leei U3y4eHUs MpeAMeTa HalpaBJIeHUEM
MEPBOCTENIEHHOM 3HAUUMOCTH TPAJUIIMOHHO MpU3HAETCS (GOpMHUPOBAHHE OCHOB XUMHUUYECKOMN
HAyKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKOU IeATEIHbHOCTH YeI0BEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KyIbTypbl. C METOIMYECKOW TOYKH 3PEHHUs TaKOi
MOAXO0]1 K OTIPEICNICHUIO LIeIel 3ydeHus MpeIMeTa SBISETCS BIOJIHE OMPaBAaHHBIM.

CornacHo JaHHOW TOYKE 3peHUs TJIaBHBIMU LIETSAMH U3y4eHHs mpeaMeTa « XUMHUs» B
CpeaHeil mKoje Ha 6a30BOM YpOBHE SIBIISIOTCS:

e popMUpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHUH Kak Ba)KHEHIIEH COCTaBIAOLICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOW JIEKAT KIIIOUEBBIE IOHATHUS,
(b yH1aMeHTaJIbHbIE 3aKOHBI U TEOPHH XHUMHH, OCBOSHHE S3bIKa HAYKH, YCBOCHUE U TIOHUMAaHUE
CYITHOCTU JIOCTYHHBIX OOOOIEHUN MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C
HCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS,

e popMUpOBaHKE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/1aX [MO3HAHUS BEIIECTB U
XMUMHUYECKUX PEaKIuii, HEOOXOAUMBIX IJIsi IPUOOPETEHHS YMEHUI OPUEHTHPOBATHCS B MUPE
BEILIECTB M XMMHMUYECKHX SBJICHHUH, HMMEIOUMX MECTO B IMPUPOJE, B MPAKTHUYECKON H
MOBCETHEBHOM KU3HU,



®pa3BUTHE YMEHHHA M CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOACHUEM U
00BSICHEHHEM XUMHYECKOTO SKCIIEPUMEHTA, COONIIOACHNEM MPaBUI O€30MaCHOTO OOpaIIeHus
C BEIIECTBAMHY;

eanmanrTanys OOy4alOIMXCA K YCIOBUSM JHHAMHYHO DPAa3BHBAIOIIETOCS MUDA,
(hOopMHpPOBaHHE HHTEIUICKTYAIbHO PAa3BUTOW JIMYHOCTH, TOTOBOH K caM00Opa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIBHOMY IPHHATUIO TPAaMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

e popmupoBaHue y OOYYaIONIMXCS KIIIOUEBBIX HABBHIKOB (KIFOYEBBIX KOMIIETEHIIHIA),
UMEIOIIMX YHHBEPCAILHOE 3HAYCHHWE /IS PA3IMYHBIX BHUJIOB JEATEIBHOCTH: PELICHUS
npo0isieM, TOUCKa, aHanu3a U 00paboTKM MHGOpPMAIMH, HEOOXOIUMBIX ISl MPHOOpETCHHUS
OTIBITA JICATENILHOCTH, KOTOpasi 3aHMMAaeT BaXKHOE MECTO B MO3HAHWUHU XHMHUH, a TAKXKe IS
OIICHKH C MO3HIINN HKOJIOTHIECKOH 0€30TTaCHOCTH XapaKTepa BIUSHUS BEMIECTB U XUMUYECKUX
MIPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOJHYIO CPELY;

e popMUpOBaHHE U PA3BUTHE Yy OOYYAIOIIMXCS ACCOLMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HaONIOAAaTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO
HEOOXOIMMBI, B YaCTHOCTH, TP TUIAHUPOBAHUH U TIPOBEICHUHN XHMHUYECKOTO IKCIIEPIMEHTA;

® BOCITUTaHUE Yy OOydarommuxcsi yOeKIEHHOCTH B T'YMaHHCTHYECKOW HANpaBICHHOCTH
XUMHHM, €€ BaXHOW POJIM B pEHIEHHH TJI00aJbHBIX MpPoOJIeM  pPalUMOHAIBHOTO
MIPUPOJIOTIONIF30BAHUS, TTOTIOJTHEHUSI SHEPTETUIECKUX PECYPCOB U COXPAHEHUS MPHPOTHOTO
paBHOBECHS;

© 0CO3HaHUS HEOOXOAUMOCTH OEpEKHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY 3/10POBbIO, a
TaKXe MPHUOOPETCHNUS OIBITA HCIIOJIF30BAHHMSI TTOTYICHHBIX 3HAHUN IS TIPHHSITHS TPAMOTHBIX
pELIeHU B CUTYaAIUSIX, CBA3aHHBIX C XMMHUUYECKUMU SBJICHUSIMU.

MECTO YYEBHOT'O IIPEJIMETA «XUMUs1» B YYEBHOM IIVIAHE

B cucreme cpemnero o6miero oOpazoBanus «XuMUs», U3ydyaeMas Ha 6a30BOM ypOBHE,
MpU3HaHa 00sA3aTeNbHBIM YU€OHBIM MPEIMETOM, BXOJSAIIUM B COCTaB IMPEIMETHONW 00JacTH
«EcTecTBeHHBIC HAyKW». YUEOHBIM TUIAHOM Ha €€ N3y4eHUe OTBEJCHO 68 yueOHBIX YacoB, 1O
1 vacy B Henento B 10 u 11 kimaccax cooTBETCTBEHHO. B TeMaTnyeckoM MJIaHUPOBAHUH YKa3aH
pe3epB y4eOHOro BpeMEHH, KOTOPOE PEKOMEHAYETCs JUIsl peain3ali aBTOPCKUX IMOAX0JI0B
10 MCTIOJIb30BAHHIO Pa3HOOOPA3HBIX (OPM OpraHu3aluy y4eOHOro Mmpolecca

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA
«XUMMUS»

OI'OC ycranaBnuBaeT TpeOOBaHUSA K pe3yiabTaTaM OCBOEHHUS OO0y4YarOUUMHCS
MIPOrpaMM CpeaHero oo1ero oopa3oBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U IPEIMETHBIM).
Hayuno-meroanueckoil OCHOBOW i pa3paOOTKHU IJIAHUPYEMBIX PE3yAbTaTOB OCBOCHHS
MPOrpaMM CpeJIHero oOiero 00pa3oBaHus SBISETCS CUCTEMHO-AEITeIbHOCTHBIN MOAXO0/I.

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBHM € CHCTEMHO-JESITENLHOCTHBIM TOJIXOJAOM B CTPYKTYpE JMYHOCTHBIX
pe3yNbTaTOB OCBOCHHS IMpeaMera «XHUMHsS» Ha ypOBHE cpefHero oOmiero oOpazoBaHUs
BBIJICTICHBI CIIEAYIOIIHNE COCTABIISIONINE:

* 0CO3HaHME O0YJAIOIIUMUCS POCCUICKON I'pakJaHCKONH UAEHTUYHOCTH — FOTOBHOCTH
K CaMOpa3BUTHIO, CAMOCTOSATEIILHOCTH M CAMOOTIPEIENIEHUIO;

* HAIMYUE MOTUBALIUU K 00YyYEHUIO;

* IIeJICHANpaBJIEHHOE pa3BUTHE BHYTPEHHUX YOEXJEHUIHl JIMYHOCTHM Ha OCHOBE
KITFOUYEBBIX [IEHHOCTEH M HCTOPUYECKUX TPAIUIUil 0a30BOM HAYKH XUMHH,

* TOTOBHOCTb M CLIOCOOHOCTh 00yYaroIUXCcs PYKOBOJCTBOBATHCS B CBOEH JIETETLHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, HPUCYIIMMH ILIEJIOCTHOH CHUCTEME XHMMUYECKOTO
oOpa3oBaHus;



* HAJIM4YME MPABOCOZHAHMS SKOJIOTUYECKON KYIbTYpPhl M CIOCOOHOCTH CTaBHUTH LIETH H
CTPOUTD KU3HCHHBIC IIJIAHBI.

JIn4HOCTHBIE PE3yJbTAThl OCBOEHHUsA INpeaMera «XUMUsD» NOCTUTAKOTCA B E€IUHCTBE
y4eOHON M BOCIUTATEIBHON JEATENbHOCTH. JIMUHOCTHBIE pe3yibTaThl OCBOSHHS MpPEIMETa
«XUMHS» OTpakaloT CQHOPMUPOBAHHOCTh ONbITA [I03HABATEIBHOW UM IMPAKTUYECKOU
JEATETBbHOCTH 00YJarOIIUXCS 110 PeaTn3aliy IPUHATHIX B O0IIECTBE IEHHOCTEH, B TOM YHCIIE
B YaCTU:

I'pakaaHCcKOro BOCIUTAHUS:

* OCO3HaHHUA OOYyYalOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IpaB M 0OOs3aHHOCTEM,
YBaXXE€HUA K 3aKOHY U IIPaBOIOPAIKY;

N HpeI[CTaBJ'ICHI/Ifl 0 COUaJIbHBIX HOpMaX 158 HpaBI/IJ'IaX MCKINYHOCTHBIX OTHOHICHI/Iﬁ B
KOJIJIEKTHUBE;

* TOTOBHOCTU K COBMCCTHOfI TBOp‘ICCKOfI JCATCIIBHOCTHU HpI/I CO3JaHNN y‘le6HBIX
HpOCKTOB, peHICHI/II/I y‘-I€6HI)IX N IIO3HABATCJIbHBIX 3a/ayd, BbINOJIHECHUHN XHUMHWYCCKUX
IKCIIEPUMEHTOB;

N CHOCO6HOCTI/I IIOHUMAaTh U HpI/IHI/IMaTI) MOTUBBI, HaMepeHI/Iﬂ, J'IOFI/IKy nu aprMeHTBI
JPYTUX MpU aHAIKU3€ Pa3TUYHbIX BUJOB YUeOHOU EATENbHOCTH;

HanI/IOTI/I‘IeCKOFO BOCIIMTAHUA:

¢ JCHHOCTHOT'O OTHOIIICHUA K HCTOpH‘I@CKOMy 158 HaYLIHOMy HaCJICIUIO OTC‘—ICCTBCHHOﬁ
XUMUH;

* YBOKEHUS K TPOIECCY TBOPUECTBA B 0OJACTH TCOPUHU M MPAKTUUECKOTO MTPUMECHCHHS
XUMHHU, OCO3HAHHUA TOI'O, YTO JOCTHUIKCHUS HaYKI/I €CThb pesym,TaT JUINTCIIBHBIX Ha6J'IIO)IeHI/II71,
KPOTOTJIMBBIX AKCIIEPUMEHTATBHBIX IOMCKOB, TOCTOSIHHOTO TPy YUEHBIX M TIPAKTHUKOB;

®opMHUpoOBaHUS KYJIbTYPHI 310POBbSI:

* IOHMMAaHMs IIEHHOCTEH 370pOBOTO M 0€30MacHOro o0pasza KW3HH; HEOOXOJAMMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PU3HMYECKOMY U TICUXHYECKOMY 3710POBBIO;

* COOJTFOICHHS TIPaBUJI OE30TIaCHOTO OOpAIEHUs C BEIIECTBAMHU B OBITY, IIOBCEAHEBHOM
YKU3HHU U B TPYIOBOM JIEATEIHHOCTH;

+ IOHMMAaHMs [EHHOCTH TMPAaBWJ HHAMBUIAYATHHOTO M KOJUIEKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYaIIUSX, YIPOXKAIOIINUX 3I0POBBIO U KU3HHM JIFOJICH; OCO3ZHAHUS TTOCIICICTBUMA
Y HETIPUATHUS BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aTKOTOJIs, HAPKOTHUKOB, KYpPECHHUS);

Tpyn1oBoro BOCHUTAHUSA:

+ KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIHCKON JCATEIHHOCTH,
00IIECTBEHHO IMOJIC3HOM, TBOPUYECKON U APYTUX BUIAX JICATCILHOCTH;

+ YCTAHOBKM HA AaKTHUBHOE Yy4YacTHE B DEIICHUU MPAKTHUYECKUX 3a/ad COLUaIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

+ UHTEpEeca K MPAKTUYECKOMY M3YUEHUIO Mpodeccuii pa3TuyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMCHECHUS IPEIMETHBIX 3HAHHM 110 XUMHH;

* YBXKEHUS K TPYAY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BO e TEIbHOCTH;

* TOTOBHOCTU K OCO3HaHHOMY BBIOOPY HMHIUBUIYaIbHOW TPACKTOPHUH OOpa30BaHMS,
Oymayuieit mpodeccuu u peaan3anui COOCTBEHHBIX )KU3HEHHBIX IIAHOB € YYETOM JTUYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XUMUH, UHTEPECOB U MOTpeOHOCTEN 00I1IeCcTBa;

IKO0JIOrHIeCKOr0 BOCIIUTAHNS:

* DKOJIOTHUECKH  II€IeCOO0PAa3HOT0  OTHONICHHUS K TPUPOJIE, KaK HCTOYHHKY
CYIIIECTBOBaHUS KU3HU Ha 3eMII€;

« IOHUMaHMUsI  TJI00AJBHOTO  XapakTepa  OJKOJOTHYECKHX  MpoOieM,  BIMSHUSA
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSIHUE MPUPOJTHOMN M COIIMATILHOM CPEJIbI;

+ OCO3HAHUSI HEOOXOJUMOCTH WCIIOJIb30BAHUS JIOCTHKEHUH XUMUU I pelleHus



BOIPOCOB PALMOHAIBHOTO MPUPOIOIIOIB30BaHUS;

* HUIMYHS PA3BUTOrO 3KOJIOTMYECKOTO MBILIJIECHUS], 3KOJOTHYECKON KYIbTYpPbI, OIbITA
JEATEIIBHOCTH JKOJIOTMYECKOW HANpaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAaTHCS UMM B
[I03HABATEIbHONH, KOMMYHUKAaTUBHOM M COLIMAJIbHOW IPAKTUKE, CIIOCOOHOCTM M YMEHHUS
AKTUBHO TIPOTHBOCTOSTH HJICOJIOTUU XeMO(hoOuu;

IleHHOCTH HAYYHOI'O NMO3HAHUSA:

+ ¢(hOPMHPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHUKU;
. yOeXKIEHHOCTH B 0COO0OM 3HAYUMOCTH XMMHUHU JIJIi COBPEMEHHOW IUBUIIM3ALMH: B €&
I'YMaHUCTUYECKOW HAMpPaBICHHOCTH U Ba)KHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepHallbHON
KYJIbTypbl, PEHICHUH TJI00ATbHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHUS YEJIIOBEUECTBA —
CBIPbEBOM, HSHEPreTHYECKOM, TMHINEBOM W OKOJOTUYECKOW OE€30MacHOCTH, B Pa3BUTHU
MEIMIIUHBI, 00ECTIEYEHUN YCIOBUN YCTEIIHOTO TPYy/la U SKOJOTUUECKH KOMGPOPTHON KUZHU
Ka)KJOTO WieHa O0IIeCTBa;

* €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH: IOHHMAaHUA CYIIHOCTH METOJIOB IIO3HAHMS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJy4aeMble 3HAHUS
JUIsl aHaJ3a W OOBSICHEHHUS SBJICHHM OKPYKAIONIEro MHUpa W TPOUCXOMAAIMUX B HEM
W3MEHCHU;

« YMEHUSI JenaTh OOOCHOBaHHBIC 3aKIIOUCHHUS Ha OCHOBE HAy4dHbIX (PaKTOB U
HMMEIOIINXCA TaHHBIX C LEJbI0 MOJTYyYEHUs JOCTOBEPHBIX BBIBOJOB;

* CITOCOOHOCTH CaMOCTOSITEIPHO HCIOJB30BaTh XWMUUYECKHE 3HAHUS JJISI PEIICHUS
po6JIeM B peabHBIX )KU3HEHHBIX CUTYAIUsX;

+ HHTEpeCa K MO3HAHUIO U UCCIIEI0OBATEIBCKON JEATENbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMmeTHble pe3ynbTaThl OTPA)KAIOT OBJIAJCHHWE YHUBEPCAIbHBIMU Y4eOHBIMHU
[T03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

ba30BbIMH JIOrHYeCKMMH el CTBUSIMH:

* CaMOCTOSITENIbHO (OPMYIUPOBATh U aKTyaJHU3UpOBaTh MpOOJIEeMy, BCECTOPOHHE e&
paccMaTpuBarth;

* ONIPEAEIATh LEIN JIEATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUHU UX JTOCTHIKEHHS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMU;

 BBIOMpaTh OCHOBAaHUS U KPUTEPUH I KJIACCU(UKALMU BEIIECTB M XUMHUYECKHX
peaKIuii;

* YCTaHaBJIMBATh IPUYUHHO-CIICICTBEHHBIE CBS3U MEXIY NU3y4aeMbIMU SIBJICHUSMU;

 CTPOUTH JIOTHYECKHE pACCYKICHHs (MHAYKTUBHBIC, ICITyKTHBHBIC, MO AaHAJOTHUH),
BBISIBIISITH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B pACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJIFOUYEHUS;

« IPUMEHATh B IPOLIECCE IIO3HAHUSA, MCIOJb3yeMble B XUMUHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJENH, MPEOOPa30BBIBATE MOJEIBHBIE MPEICTABICHUS — XUMUYECKHI 3HaK
(cuMBOJ) »reMeHTa, XUMUYeckas (opmyna, ypaBHEHHE XHMUYECKOW peakuuu — TMpU
pelieHnd y4eOHBIX TIO3HABATENbHBIX M MPAKTHUYECKUX 3a/ady, MPUMEHITh Ha3BaHHbBIE
MO/JIEJIbHBIE IIPEACTABIICHHUS VISl BBISBICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BELIECTB U
XUMUYECKUX PEAKIUN;

ba3oBbIMHM HCC/I€10BATENIbCKUMH ACHCTBUSIMM:

* BJIAJIETh OCHOBAMH METOJ0B HAYYHOI'O NTO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKLINIM;

« hopMynupOBaTh LETH M 3aJa4d HMCCIEAOBAHMS, WCIOJb30BaTh IOCTABJICHHBIE H



CaMOCTOSTENIBHO CPOPMYTUPOBAHHBIE BOTIPOCHI B KAYECTBE HHCTPYMEHTA IMO3HAHUS K OCHOBBI
11t GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

* BJIQJIETh HAaBbIKAMU CaMOCTOSITEJILHOTO IUIAHUPOBAHUS M NPOBEACHUS YYEHHUUECKHX
9KCIEPUMEHTOB, COBEpIIEHCTBOBATH yMEHHUs  HaOmo0JaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSITEIIEHO MPOTHO3UPOBATH €T0 pe3yibTaT, (JOpMyIHpoBaTh 0OOOIICHUS U BHIBOIBI
OTHOCHTEIIEHO JOCTOBEPHOCTHU PE3YIHTATOB UCCIICIOBAHMS, COCTABIISATH 00OCHOBAHHBIN OTYET
0 MpoJeNIaHHON paboTe;

IIpuemamu padorsl ¢ nHGoOpManmeii:

+ OPUEHTUPOBATHCSI B Pa3IMYHBIX HMCTOYHUKAX HH(POpMAIUU (HAYYHO-TIOMYISIpHAs
JuTepaTypa XUMHUYECKOTO COJEpXaHHs, CIpaBOYHble MocoOus, pecypchl HMHTepHeTa),
aHAJIM3UPOBaTh MHGOPMAIMIO PA3IMYHBIX BHJIOB U (OPM NPEICTABICHHUS, KPUTHUYECKU
OILIEHUBATh €€ JOCTOBEPHOCTb U HEMTPOTUBOPEUMBOCTE;

+ CAaMOCTOSITENIBHO BBIOMpaTh ONTUMANbHYIO (GOpPMY MpeACTaBleHUuss HHGOpMaUU
(cxembl, rpauku, TUarpamMmbl, TaOIUIbI, PUCYHKH U T I);

* UCIOJIb30BAaTh HAyYHBIM S3bIK B KayeCTBE CpPEJCTBA MpU paboTe ¢ XUMHUYECKOM
nHpopmalen: MPUMEHATh MEXIpeaMeTHble ((HU3ndecKkue U MaTeMaTU4yecKHe) 3HaKU U
CUMBOJIBI, POpMYIIbI, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

* UCIOJIb30BATh U MPeoOpa30oBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH;

« BBICTYNaThb C MpEe3eHTalueill  pe3ylbTaToB  IO3HABATENbHON  J1€ATENbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TPU  BBIIIOJHEHUU
XUMUYECKOTO 3KCIIEPUMEHTA;

¢ CaMOCTOSATEJIBHO IJIAHUPOBATh U OCYLIECTBIIATH CBOIO 03HABATEIbHYIO AEATEIBHOCTb,
onpenenss e€ Leau U 33Ja4u, KOHTPOJIUPOBATh U M0 MEpe HEOOXOIUMOCTH KOPPEKTHPOBAThH
[Ipe/UIaraeMblii arOpUTM ACHCTBUI NPHU BBIIOIHEHUH YUE€OHBIX U MCCIEI0BATEIbCKHX 3a/1a4,
BBIOMpaTh Hanboee F3PHEKTUBHBIN CIIOCO0 X PEHICHUS C YIETOM TIOJTy4YeHUs HOBBIX 3HAHHUN
O BELIECTBAX U XUMUYECKUX PEAKLUAX;

* OCYILIECTBJISITh CAMOKOHTPOJb CBOEH JEATENbHOCTM Ha OCHOBE CaMOaHajlu3a MU
CaMOOLIEHKH.

NNPEIMETHBIE PE3YJIbTATbI

[IpenmeTHble pe3ynbTaThl OCBOECHHUS IPOTPAMMBI CpPEHEro o0uero oOpa3oBaHMs 110
XMUMUU Ha 0a30BOM YypOBHE OpHUEHTHUPOBAaHbl Ha oOOeCleYeHHE MPEeUMYIECTBEHHO
o0mieoOpa3oBaTenbHOM U OOLIEKYIBTYPHOM MOArOTOBKM oOOywaromuxcsi. B mporpamme
IIPEIMETHBIE PE3YIbTATHI IIPEICTABIICHBI 110 F0JIaM U3yUEHHUS.

10 KUIIACC

[IpenMeTHBIe pe3ynpTaThl OCBOCHMSI Kypca «OpraHudeckas XMMHUs OTPaXaroT:

1) cpopmuposannocme npedcmasnenuti: 0 XAMHIECKON COCTABJIAIONIEH €CTECTBEHHO-
Hay4YHOM KapTUHBI MUDPA, POJIM XUMHUHU B TMO3HAHUM SBJICHUNA MPUPOJbI, B (OPMHPOBAHUU
MBILUIEHUS] U KYJIbTYpPhl JIMYHOCTH, €€ (PYHKIMOHAIBLHONW I'PaMOTHOCTH, HEOOXOAMMOM st
peleHusl MPaKTUYECKUX 3a/Jad U HKOJOIMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHON CpPELE;

2) @radeHue CUCTEMON XUMHUYECKUX 3HAHHI, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIIHE
NOHATUS (XUMHUYECKHMH  DJEMEHT, aToM, JJIEKTPOHHass 000JI04Ka aToMa, MOJeKyIa,
BaJICHTHOCTh, DJEKTPOOTPULIATEIBHOCTh, XHMHUYECKas CBA3b, CTPYKTypHas (opmya
(pa3BépHyTass M COKpalIEHHAs), MOJIb, MOJISIpHAas Macca, MOJISIPHBIH OO0BEM, YriaepoJIHbIN



ckener, (PYHKIMOHAIbHAS TPYNINa, paguKai, W30MEpHUs, U30MEpPbI, TOMOJOTHYECCKHI pSI,
TOMOJIOTH, YTJIEBOJIOPOJIbI, KHCIOPOI- ¥ a30TCOAEpKAIUE COCTUHEHUSI, MOHOMED, TIOJMMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIUHCHHS), TCOPHH UM 3aKOHBI (TeopHs
CTpOoeHUsl opraHuueckux BemiectB A M bBytiepoBa, 3ak0OH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYCCKHUN SI3bIK XMMHUHW; MHUPOBO33PECHUYCCKUE 3HAHUS, JICHKAIIWC B
OCHOBE TIOHMMAaHUsI TIPUIUHHOCTH M CUCTEMHOCTH XUMHUYECKHX SIBICHHM, (DAKTOIOTHUCCKUC
CBEJICHHUSI O CBOMCTBAaX, COCTaBe, IMOJIYYCHUH W OE30IMaCHOM HCIIOJIb30BAHUU BAKHEHUIITUX
OpPraHWYECKUX BEIECTB B OBITY U MIPAKTHYECKOH JICATEITHHOCTH YEJIOBCKA;

3) copmuposannocmv  ymenuil  Guls6aAMb  XapaKTEpHbIC IMPHU3HAKU TOHSATHH,
YCTaHABIIMBATh WX B3aWMOCBSI3b, UCHOIb306aNb COOTBETCTBYIOIINE TTOHSATHS TPU OIMMCAHUN
COCTaBa, CTPOCHUS U MPEBPALLCHUI OPraHUYECKUX COEUHECHUM;

4)  cpopmuposannocmeb  YMEHUll  UCNONIB308aMb XUMHYECKYIO CHMBOJIMKY IS
COCTaBJIEHUS MOJIEKYJIIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOW) (opmy
OpPraHMYeCKUX BEIIECTB M YPaBHEHUH XHMHWYECKHX PEAKIHU; U320MA8IUEaAms MOJIEIH
MOJIEKYJI OPTaHMYECKHUX BEMISCTB I HIUTFOCTPAIMU X XHMHUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUS;

5) cpopmuposannocme ymenuti  ycmanagiusame — TNPHUHAMICIKHOCTh H3YyICHHBIX
OpPraHWYeCKUX BEIIECTB MO HMX COCTaBy M CTPOCHHIO K OTPEACIEHHOMY Kiaccy/Tpymre
COeMHEHUN  (YTIIeBOOPOJIBI, KHCIIOPOJ- U a30TcoAeprKalime COCIMHEHMS,
BBICOKOMOJICKYJISIDHBIC ~ COCIUHCHMS);, Oaéamb WM Ha3BaHUSA IO CHCTEMaTHYECKOH
Homenkiatype (IUPAC), a Takke mNpUBOIWUTH TPUBHAIBHBIC HAa3BaHHUS OTHEIbHBIX
OpraHMYECKUX BEUIECTB (ITHJICH, IPOMUIICH, alleTUJICH, STUJICHIJINKOJb, TJIMLEPHH, (EeHO,
dbopmanbaeru, aleTaabAeTul, MypaBbiHas KUCIO0Ta, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KUCIIOTA,
CTeapuHOBAas KUCIIOTA, III0K03a, PPyKTO3a, Kpaxmall, HeJITI0J103a, TIIMIUH);

6) cpopmuposannocme  ymenus onpedensimes  BUIBI  XAMHYECKOW CBS3M B
OpraHMYECKUX COCAMHEHUAX (OJAMHAPHBIC U KPATHBIC);

7) copmuposannocmev  ymenus — npumeHsmb  TOJOKEHHS TCOPUH  CTPOCHHUS
oprannueckux BemniectB A M bytiepoBa 1151 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHUS MaCChl BEILIECTB;

8) cpopmuposannocme ymenuil xapakmepuzosams COCTaB, CTpOEHHE, (PU3NUECKUE U
XMMHYECKHUE CBOICTBA TUIHUYHBIX MPEACTABUTENCH pAa3IMYHBIX KJIaCCOB OPraHHMYECKUX
BeIECTB (METaH, 3TaH, STHJIEH, MPOIWJEH, aleTuieH, OyramueH-1,3, merunOyraauen-1,3,
OEH30J1, METaHOJI, 3TAHOJI, 3TUJICHIJINKOIb, TIHIEPUH, (DEeHOII, alleTaabAeru, MypaBbuHas U
YKCyCHasi KUCJOTBI, TJIIOKO3a, Kpaxmaj, UeJUI0i03a, aMUHOYKCYCHas KHCJIOTa);
ULIIOCMPUPOBAMb TEHETUYECKYI0 CBSI3b MEXKJY HHMH YPaBHEHUSMH COOTBETCTBYIOIIHX
XMUMHYECKUX PEaKLUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (popmyt;

9) cpopmuposannocmo ymenus xapakmepuzo6ams WCTOYHUKH YTIIEBOJIOPOIHOTO
CoIpbsi (HEdTh, MPUPOIHBIA Ta3, Yroib), CIOCOOBI WX TNepepabOTKH M MPAKTHUUYECKOE
MPUMEHEHHE TTPOIYKTOB MepepaboTKu;

10) cpopmuposannocme — ymenuti  npo6oOums — BBIYUCICHUS 10  XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOTMYECTBA UCXOAHOTO BEIIECTBA MM MPOAYKTa PEeaKIUU IO
W3BECTHBIM Macce, 00bEMY, KOJHMUYECTBY OJHOTO U3 MCXOIHBIX BEIIECTB WM MPOJYKTOB
peaxiumn);

11) cpopmuposannocme ymenuii 61adems CUCTEMOM 3HAHUN 00 OCHOBHBIX METOIAX



HAyYHOTO MMO3HAHUS, UCTIOJIb3YEMbIX B XMMUU ITPU U3YYEHUH BEIIECTB U XUMUYECKHX SBJICHUN
(HabmofieHre, H3MEpEeHHe, HSKCIEPUMEHT, MOJCIHPOBAHUE), UCNOIb308aMb CUCTEMHBIC
XMUMUYECKUE 3HAHMUA ISl TPUHSATHS PEHICHUH B KOHKPETHBIX J>KM3HEHHBIX CHUTYalHsX,
CBSI3aHHBIX C BEIIECTBAMH M UX NPHUMEHEHHEM; ChOPMUPOBAHHOCMb YMeHUll coOa00ams
npaeunia TOJIB30BAaHUS XUMHUYECKOW TOCYAO0H W 71a00OpaTOpPHBIM OOOpPYAOBAHUEM, a TAKXKe
npaBuja OOpalleHHsi C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHMSAMH II0 BBITIOJHEHHUIO
712a00paTOPHBIX XUMUYECKUX OTIBITOB;

12) cghopmuposannocmv — ymeHuii  nAGHUPOGAMb WU GbINOJHAMbL — XUMHUYCCKHIA
HKCTIEPUMEHT (TIPEBPAIICHHUS OPraHMYECKHIX BEIIECTB TP HATPEBAHUH, IOJTYyIEHUE dTHIICHA U
U3Y4EHHE eTr0 CBOICTB, KaUeCTBEHHbIE PEaKI[UU OpPraHUUECKUX BELIECTB, AeHAaTypalus OelIKoB
NpU HAarpeBaHWM, I[IBETHBIC PEAKIMH OEJTKOB) B COOTBETCTBHUH C MPABUJIAMH TEXHUKU
0€30MacHOCTH TpU OOpalleHMH C BellecTBaMM M JIabOpaTOPHBIM 00OpYJOBaHHUEM,
npeocmasisimes Pe3ynbTaTbl XUMHUYECKOIO SKCIEpUMEHTa B (opMe 3almucH ypaBHEHUH
COOTBETCTBYIOIIUX peaKUui U ghopmyaupoeams BbIBOJBI HA OCHOBE 3THUX PE3YJIbTAaTOB;

13) cghopmuposannocmo — ymenuti  Kpumuuvecku — AHAIU3UPOSAMb  XUMHYECKYIO
nH(popMalKIo, MOJydyaeMyto U3 pa3Hbix uctrounukoB (CMU, HUurteprer u ap.);

14) cpopmuposannocme ymenuil cobaodams npasuia SKOJOTHUECKH 1EIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYAOBOW JEATENBHOCTH B IENSAX COXPAHEHHS CBOETO 3/I0POBBS U
OKpY’Karolllel MPUPOTHON CPEIbl; 0CO3HABAMb OTIACHOCTH BO3ACUCTBUSI Ha )KUBBIE OPraHU3MBbI
ONpEEeNEHHBIX OPraHUYECKUX BEIIEeCTB, MOHMMas cMmbica nokasarens [I/IK, nosacuams nHa
IIPUMEpPAX COCOOBl YMEHbIIEHHSI ¥ TPEJOTBPALLIEHHS UX BPEJHOTO BO3JIEHCTBUS Ha OPraHu3M
4eJI0BEKa;

15) mns  oOydaromuxcs ¢ OTPAaHMYCHHBIMH BO3MOYKHOCTSAMH 370POBbS: YMEHHE
IIPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHMS BEIIECTB M XMMUYECKHX
SIBJICHUH.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOeHUs Kypca «OOmas M HeopraHudeckas XUMHUS»
OTpaXKaroT:

1) cghopmuposannocms npeocmagienuii: 0 XUMMUUECKONW COCTaBIIAIOLIECH €CTECTBEHHO-
Hay4YHOM KapTUHBI MUDPA, POJIM XUMHUHU B TMO3HAHUM SBJICHUNA NMPUPOJbI, B (OPMHUPOBAHUU
MBIIUIEHUS] U KYJIbTYphl JIMYHOCTH, €€ (PYHKIHMOHAIBHONH IPaMOTHOCTH, HEOOXOAUMOM At
peleHusl MPaKTUYECKUX 3a/Ja4 U 3KOJOIMYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOIL cperie;

2) radeHue CUCTEMOM XMMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIOJAraroliue
HOHSTHUS (XMMUUYECKUIT DJIEMEHT, aTOM, H30TOTI, S-, P-, d-3J1€KTPOHHbBIC OPOUTATIM ATOMOB, HOH,
MOJIEKYyJ1a, MOJb, MOJISIPHBIH O0O0BEM, BaJEHTHOCTb, 3JEKTPOOTPULIATEIBLHOCTb, CTEIEHb
OKHMCIICHHsI, XUMHUYECKasi CBSA3b KPUCTAUIMYECKas pPEHIETKA, TUIbl XUMHUYECKUX DPEaKLui,
pacTBOp, EKTPOJIMTHI, HENIEKTPOIUTHI, MIEKTPOJIUTUYECKAs TUCCOLMALINS, OKUCIUTENb,
BOCCTaHOBMTEIb, CKOPOCTh XUMHUECKON peaKkIMi, XHMUYECKOE PABHOBECHE; TEOPHH U 3aKOHBI
(Teopust 37EKTPOIUTUUYECKON AUCCOLMAINH, Teproandeckuii 3akoH J1. 1. MeneneeBa, 3akoH
COXpaHEHHMs MACChI BELIECTB, 3aKOH COXPAHEHUs U TPEBPAILEHUs SHEPTUU IPU XUMUYECKUX
peaknusx), 3aKOHOMEPHOCTH, CUMBOJHMYECKUH S3bIK XUMHMH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeKale B OCHOBE IMOHMMAaHUS NMPUYMHHOCTH M CHUCTEMHOCTH XUMHMUYECKHX SBIICHUH,
(aKTOJIOrMUECKUe CBEIEHUS O CBOMCTBAX, COCTAaBE, MOJIy4YeHUH U 0€3011aCHOM MCII0JIb30BaHUU
BAXHEWIIMX HEOPraHWUYECKHUX BELIECTB B OBITY M MPAKTHUECKOM EeSITeIbHOCTH YEJIOBEKa;

3) cghopmuposannocmsv  ymeHull  6blA6IAMbL  XAPAKTEPHbIE TMPU3HAKU  TOHATHIA,
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YCmMaHaeaueams X B3aUMOCBS3b, UCHO1b306aMb COOTBETCTBYIOLIUE IIOHATHS IIPU OIIMCAHUU
HEOPraHWYECKUX BELIECTB U UX IIPEBPALLCHUI;

4) chopmupo8aHHOCMb  YMEHUll  UCHONb306AMb  XUMHUYECKYI0 CHUMBOJIMKY  JUIS
cocTaBiieHUs: (OPMYJ BEIIECTB W ypPaBHEHUH XUMHUYECKHX DPEAKIMH; CHCTEMATHYCCKYIO
Homenkiatypy (IUPAC) u TpuBHManbHble Ha3BaHUs OTICIBHBIX HEOPraHUYECKHX BEIIECTB
(yrapHslif Ta3, yrieKUCIbIi ra3, aMMHaK, raméHas U3BECTh, HETal€Has U3BECTh, TUTHEBAS
coJia, MUPUT U JIp.);

5) cghopmuposannocms yMeHuu oOnpedensams BaJCHTHOCTh M CTENCHb OKHCIICHHS
XUMHYECKUX BJIEMEHTOB B COEAUMHEHHSX PA3JUYHOTO COCTaBa; BHUJ XUMHUYECKOW CBS3H
(koBasieHTHAs, MOHHAS, METAINTNYECKAs, BOJOPOAHAS) B COSIMHEHUSIX; TUIT KPUCTATUTHIECKOM
pemETKH KOHKPETHOTO BEIIEeCTBA (aTOMHas, MOJIEKYJIsSpHas, HWOHHAs, MeTajuIMuecKas);
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COETUHEHHUI;

6) chopmupoeannocms yMeHul yCmaHaeIu8ams TPUHAUIEKHOCTb HEOPraHUYEeCKHX
BEIIECTB 110 X COCTaBy K ONpPENENEHHOMY KiacCy/Tpymnie COeANHEHUN (MPOCThie BELIECTBA
— METaJUTbl 1 HEMETAJLTbI, OKCHUJIbI, OCHOBAHUS, KHUCJIOTHI, aM(pOTEPHBIE THUIPOKCHUIBI, COJIN);

7) cpopmupoeannocms ymeHull packpeléams CMBICI mepuoaudeckoro 3akoHa JI. .
MenneneeBa W JAEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOIMIYIO, OOBSCHUTEIBHYIO |
MIPOTrHOCTUYECKYIO (PYHKUINU;

8) chopmuposanHocms yMeHull Xapaxkmepu3oeams SIEKTPOHHOE CTPOEHUE aTOMOB
XUMUYECKUX 37eMeHTOB 1—4 meproaoB [TICXD, UCmonb3yst MOHATHS «S-, P-, 0-3JICKTPOHHBIC
opOUTANINY, «IHEPTETUUYECKUE YPOBHUY; 00BACHAMb 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XUMHUYECKHUX JIEMEHTOB U UX coenHeHnH no nepuoaam u rpymnmam [ICX3 JI.1. Menneneena.

9) cghopmuposannocmo ymenutl xapakmepuzosams (onuceiéanms) o0OIUE XUMUICCKUEC
CBOMCTBa HEOPTaHWYECKUX BEIECTB Pa3IMYHbIX KJIACCOB; nOOMEep#cOams CyIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJy HEOPraHMYECKMMH BEIIECTBAMH C TMOMOUIBIO YpPaBHEHHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUH;

10) cgopmuposannocme ymeHus Kiaccu@uyuposams XUMHUECKHE PEAKIUH IO
Pa3IMYHBIM MpU3HAKaM (YHUCIY U COCTaBy PEAardupyIOIIMX BEIIECTB, TEIVIOBOMY 3(PQeKTy
peaKkiuy, U3MEHEHUIO CTENeHEeW OKHUCICHHUS JJIEMEHTOB, OOpaTUMOCTH PEaKIUH, y4acTHUIO
KaTaauzaTopa);

11) cghopmuposannocme ymenuti cocmasisims YPaBHEHUS PEeaKIUNA pa3IUYHbBIX THUIIOB;
MOJIHbIE M COKpalIEHHbIE ypaBHEHUS peakiil MOHHOTO OOMEHa, yYUThIBas YCIOBUS, MPHU
KOTOPBIX 3TH PEaKIMU UAYT 10 KOHIIA;

12) cgopmuposannocmv — ymenuli  npogoOums  peakUuH,  MOATBEPKAAIOIINE
KAueCTBEHHBIM COCTAaB pPa3jJUYHbIX HEOPraHUYECKUX BEIIECTB; PACNO3HABAMb OIBITHBIM
MyTEM MOHOB, PUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

13) cghopmuposannocmv  ymeHuli  packpeleamsv — CYIIHOCTh  OKHCIUTEIBHO-
BOCCTAaHOBUTEJILHBIX PEAKIUI TMOCPEACTBOM COCTABJICHUS SJIEKTPOHHOrO OajlaHca 3TUX
peaxkuui;

14) cghopmuposannocmev ymenuti 00BACHAMbG 3aBUCHMOCTH CKOPOCTH XUMHYECKOU
peakuu OT pPa3NUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS XUMHUYECKOTO pPaBHOBECHUS B
3aBUCHUMOCTH OT BHelIHero Bo3aelcTBus (mpuniun Jle [latensbe);

15) cghopmuposanHocme ymeHull Xapakmepuzo8ams XUMUYECKUE TTPOIECCHI, JIeKAIIIHE
B OCHOBE [MPOMBILIIJIEHHOTO TMOJYYEHUsI CEPHOM KHUCJIOTHI, aMMHUaKa, a TakKxKe
c(OpPMUPOBAHHOCTh MPEACTABIECHUN 00 OOIMMX HAyYHBIX MPUHLHUIAX U IKOJIOTUYECKHX
npo0ieMax XuMUYECKOTO MMPOU3BOJICTBA;

16) cgpopmuposannocme ymenuti npo80OUMs BEIYUCICHUS C UCTIOIb30BAaHUEM MTOHATHUS
«MaccoBasi JIOJIsl BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIICHHN Ta30B MPU XUMUYECKUX
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peaKIuX, MacChl BELIECTBA WM 00BEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MaCCe
Wi 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIMH BEIECTB, TEIUIOBOrO 3((dekra peakunu Ha
OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUH;

17) cpopmuposannocme ymenuti cobar00amsv npasua TONH30BAaHUS XUMHUYECKOU
MOCyI0M U 1a00OpaTOpHBIM 00OPYJOBaHUEM, a TAaKXKe MpaBUiia OOpaleHUs C BELECTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSMHU TI0 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB;

18) cpopmuposannocmev — yMmeHuil  NIAHUPOBAMb U BLINOJHAML — XUMHUYECKUN
SKCIEPUMEHT (pa3JIo;KEHUE MIEPOKCH]IAa BOJOPO/Ia B IPUCYTCTBUM KaTajau3aTopa, OIpeIeIeHNe
Cpelbl PaCTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATIBHOTO MHIAMKATOPA, BIUSHUE PA3INYHBIX
(bakTOpOB HAa CKOPOCTh XMMHUYECKOW pEaKIWH, peakIMy MOHHOTO OOMEHa, KayeCTBEHHBIC
peakuuu Ha cyinbdar-, kapOOHaT- M XJIOPUI-aHUOHBI, HAa KAaTHOH AaMMOHUS; pEIIeHHE
SKCIEPUMEHTAJIbHBIX 3a1ay no TemMaMm «Mertamibsl» u «Hemeramib»y) B COOTBETCTBUH C
MpaBWJIaMH TEXHUKU O€30IaCHOCTH MpH OOpallleHuH C BEleCTBaMH U JabOpaTOpHBIM
o0opynoBaHuEM, npedcmasisims Pe3ylbTaTbl XUMUUYECKOTO IKCIEPUMEHTa B (popme 3armcu
YpaBHEHUH COOTBETCTBYIOLIUX peaKUUd U @opmyauposams BBIBOJbl HAa OCHOBE 3THX
pe3yNbTaToB;

19) cgopmuposannocme — ymeHuul — Kpumudecku — aHAIU3UpO8aAmsv — XUMHUYECKYIO
nH(popMalKIo, MOJydyaeMyto U3 pa3Hbix ucrounukos (CMU, HUurteprer u ap.);

20) cghopmuposanHocmv yMeHUll coOI00amsb NPasuaa SKOIOTUUECKH 11EJIECO00pa3HOTO
MOBEACHUS B OBITY M TPYAOBOW JEATEIBHOCTH B LIEISAX COXPAaHEHHUS CBOETO 3/I0pPOBbI U
OKpY’Karolllei MPUPOIHOM cpeibl; 0CO3HABAThH ONMACHOCTh BO3/IEHCTBUS Ha KUBbIE OPTaHU3MBbI
omnpenenEHHbIX BEMIEeCTB, TOHUMas cMbici nokasarens [1JIK, noscnames Ha mpuMepax criocoObl
YMEHBILECHUS U MIPEIOTBPALICHUS UX BPEIHOTO BO3IEHCTBHUS HA OPTaHU3M YEJIOBEKa;

21) mas oOyyarolmuxcs C OrpaHUYEHHBIMU BO3MOXHOCTSMH 3I0POBbsS: yMEHHUE
MPUMEHTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUU.

COJAEPKAHUE YYEBHOT' O IPEJJIMETA «XUMMUS»
10 KJIACC
Opranuyeckasi XumMus

Tema 1. TeopeTndeckue 0CHOBbI OPraHN4€eCKON XMMHUU.

[IpenMer opranuyeckoif XuMuu: €€ BOSHUKHOBEHNUE, Pa3BUTHE U 3HAYCHHE B MOJTYYECHUN
HOBBIX BEIECTB W MarepuanoB. Teopuss CTpOeHHS OpraHMYEeCKUX coeauHeHud A. M.
BbytnepoBa, e€ ocHoBHble mMosokeHUs. CTPYyKTypHbIE (OPMYJIbl OPraHUYECKHX BELIECTB.
I'omomnorus, nzomepus. XuMudeckasi CBSI3b B OPraHU4YECKUX COCTUHEHUSX — OJUHApHBIE U
KpaTHbBIE CBS3H.

[IpencraBnenrie o0  KiIacCU(UKAMUM OpraHUYECKUX BemlecTB. HomeHkaTypa
OpraHMYECKUX COCJAMHEHUN (cucTeMaTH4ecKas) M TPUBUAIbHBIC HA3BAHUS BaKHEUIIHUX
MIpe/ICTaBUTENeH KIIACCOB OPTaHUYECKHUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOIbl U3YUEHUS BEIIECTB U UX MPEBPAIIEHUI: 03HAKOMIICHHE C
oOpa3iaMu OpraHuYecKuX BEIIeCTB U MaTepHaliaMi Ha UX OCHOBE; MOJACTUPOBAHUE MOJICKYII
OpraHMYeCKUX BEIECTB; HAOIIOJEHWE U ONHCAaHHWE JIEMOHCTPAIL[MOHHBIX OIBITOB TIO
MIPEBPAILEHUI0 OPraHMYECKUX BEIIEeCTB IpPU HArpeBaHUHU (IUIaBJIEHHE, OOYIJUBaHHE U
TOpEHue).

Tema 2. Yraesoaopoasl.

AJNKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUM psA. MeTaH M 3TaH — IpocTeume
NIPEJCTaBUTENIN ANKaHOB: (pU3MYecKHe M XMMHYECKHE CBOICTBa (peakUuu 3aMeleHHs U
TOPEHUs1), HAXOXKJICHHUE B IIPUPOJIE, TOJIyYeHUE U IPUMEHEHUE.

ANKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKHH psaa. OTWIEH U TNPONWIEH —
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MPOCTEHIINE MPEICTABUTENN AIKCHOB: (U3WYECKHEe M XUMHUYECKHE CBOWCTBA (peakimuu
TUIPUPOBAHUs, FaJIOr€HUPOBAHMSL, TUIPATALlU1, OKUCIEHHS U NIOJIMMEPU3ALINN ), IOIYYEHUE U
IIPUMEHEHHE.

Ankamuensl: bByraguen-1,3 u metunOyraauen-1,3: ctpoeHue, BaKHEHITNE XUMHUECKUE
cBOICTBa (peakuus noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U pEe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTUYECKUH psAl. ALETUiIeH —
MPOCTEHIINIA TPEACTAaBUTENh AaJKUHOB: COCTaB, CTPOCHHUE, (U3NYECKHE M XUMHUYECKHE
CBOMCTBaA (peakUMK IMIAPUPOBAHUS, FAJIOT€HUPOBAHUS, THPATALlUU, TOPEHUS), TIOJTyUEHUE U
IIPUMEHEHHUE.

Apenbl. beHszon: cocraB, cTpoeHHe, (PU3MUECKUE W XUMHUYECKHE CBOWCTBA (pEakIuu
TaJIOTEHUPOBAHUS W HUTPOBAHUs), MOJIydeHHE U TNpUMeHeHHe. TOKCHMYHOCTH apeHOB.
I'enernueckas cBs3b MEXIY YIJIEBOJOPOAAMHU, IPUHAIEKAIIUMHU K Pa3IMYHBIM KJIaccaM.

[IpupoaHble HCTOYHUKH YTeBOA0poA0B. IIpupoiHblii ra3 u nonyTHele He(TAHbIE ra3bl.
Hepte u e€ npoucxoxnenue. CrnocoObl nepepaObOTKM He(THU: MEeperoHka, KPEeKUHT
(TepMuYeCKHil, KaTaTUTHYECKUit), muposu3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrob 1 MPOAYKTHI €ro epepadoTKH.

DKCIepUMEHTAIbHbBIE METOIbI U3YUEHUS BEIIECTB U UX MPEBPAIIEHUI: 03HAKOMJIEHHE C
oOpa3uamMu IjacTMacc, KaydykoB U pe3uHbl; koyuiekuuu «Hedts» u  «VYromby;
MOJENUPOBAHUE MOJIEKYJ1 YIJIEBOJOPOJOB U  TaJOr€HONPOM3BOJHBIX; IPOBEIECHUE
MPaKTUYECKON pabOoThI: MOJydeHHE STHUIIEHA U U3YUYEHUE €r0 CBOMCTB.

Pac4yerHble 3a1aun:

Bbrunicnenuss mo ypaBHEHUIO XHUMHYECKOW peakiuu (Macchl, o0bEMa, KOJUYecTBa
HCXOJIHOTO BEIIECTBA WM MPOAYKTa PEAKIMM MO M3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOJIYKTOB PEAKLIUN).

Tema 3. Kucsiopoacoaep:kamue opraHndeckue coeJHHEHHs.

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON M 3TAHOJ: CTPOEHHE, (PU3HYECKHE U
XMMUYECKHE CBOMCTBA (PEaKLUU C AKTUBHBIMM METAJUIaMH, FaJlor€HOBOJOPOAAMHU, TOPEHNUE),
npuMeHeHne. BoopoaHble CBSI3UM MEXIy MOJIEKyJaMH cnupToB. JlelicTBHE MeTaHOJA U
9TaHOJIa HA OPTraHU3M Y€JIOBEKa.

MHOroaToMHble CHUPTBI. ODTHJIEHIVIMKOIb M TIJIMLEPUH: CTPOCHUE, (PU3MUECKUEe U
XUMUYECKHE CBOMCTBA (B3aMMOAEHCTBHUE CO LIEIOYHBIMU METAIIJIAMU, KAUeCTBEHHAs PeaKLus
Ha MHOTIOAaTOMHbIE€ CIUPTHI). JleficTBre Ha opraHu3M uenoBeka. IIpumeHeHue riunepuHa u
STWJICHIJIUKOJIA.

@deHoJ: CTpOEHHE MOJIEKYNbl, (PU3HYECKHe M XUMHUYecKue cBoicTBa TOKCHYHOCTH
(denona. [Ipumenenue geHoua.

Anpnerunpl U kemonv: DopMmanblerui, aueTaabAerH: CTpoeHHe, (puznyeckue U
XUMUYECKHUE CBOMCTBA (peakluM OKUCIIEHUS M BOCCTAHOBJICHMsSI, Kaue€CTBEHHBIE PEaKLUN),
[IOJIydeHHe U TpUMEHEHUe. Ayemown: cmpoenue, Qusuyeckue u XuMuyecKue coucmea
(peakyuu okKucnenus u 6occmanogienus), nonyyenue u npumenenue. OIHOOCHOBHBIE
npejenbHble  KapOOHOBBIE KHUCIOThI. MypaBbUHAsi M YKCYCHas KHCJIOTBI: CTpPOEHUE,
¢u3nyeckue M XMMHUYECKHE CBOWCTBa (CBOMCTBa, oOIMe A Kjacca KUCIIOT, peakuus
TepuUKalNn), TOTydeHHe M NpuMeHeHue. CreapuHOBask M OJEMHOBAs KHUCIOTHI Kak
MIPEJCTaBUTEIIN BBICIINX KAPOOHOBBIX KUCIOT. MpblIa Kak COJIM BBICIIUX KAPOOHOBBIX KUCIIOT,
UX MOIOIIEE IEHCTBUE.

CrnoxHble 3(hupbl Kak MPOU3BOJIHbIE KAPOOHOBBIX KUCIOT. ' MAPOIIN3 CIOKHBIX F3PHUPOB.
XKupsl. 'naponns xxupos. [Ipumenenne xupos. buonorudeckas posib )KMpOB.

VYTraeBoJibl: cocTaB, KilacCu(HUKAIHs YIIIeBOJ0B (MOHO-, TU- ¥ MoJucaxapuabl) [ moko3a
— TMpOCTeHIIMA MOHOCAaxXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYlbl, (HU3NYEeCKue |
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XUMUYECKUe CBOMCTBa (B3aumojenictBue ¢ rujpokcuaoM meau(ll), okucienue aMmmuadHbIM
pactBopoMm oxcuna cepebpa(l), BoccraHOBIeHHME, OpO’KE€HHE TJIOKO3bl), HAXOXXJCHHUE B
IIpUpoie, IPUMEHEHNUE, Onosiornyeckas poib. PorocunTe3 @pyKTo3a Kak U30MEP IIFOKO3BI.

Caxaposza — npedcmagumens 0ucaxapuoos, 2UOpPONU3, HAXOHCOEHUe 6 Npupooe u
npumeHenue.

Kpaxman u nemironosa kak npuposbie noinuMepsl CTpoeHue Kpaxmasia U LEUII0I03bl
duznyecKkue 1 XMMUYECKHE CBOMCTBA Kpaxmaiia (THApoJIin3, KAUeCTBEHHAs PEaKIus ¢ HoaoM).

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHMsI BEUIECTB M MX IPEBpAlllEHUI: MPOBEJIEHUE,
HaOJIO/IEHUEe M ONMCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KAYECTBEHHBIC
peakuuu OJHOATOMHBIX CIUPTOB (OKHcIeHue 3raHosia okcuaom menu(Il)), MHoroaroMHbIX
cnupToB (B3aumojeicTBUe riuuepuHa ¢ rugpoxkcunom menu(ll)), ampaerunoB (okucieHue
aMMHua4HbIM pacTtBopoM okcuzaa cepedpa(l) u ruapoxcuaom meau(ll), B3ammoneiicTue
Kpaxmaja ¢ HOJOM); TPOBEICHHE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacyernble 3axaun:

Bbrunicnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KoJIMYecTBa
MCXOJHOTO BELIECTBA WM MPOAYKTa pEaklUUU MO M3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

Tema 4. A3oTcoaep:xamme OpraHudecKue coeMHeHMsl.

Amunel. Memunamun u anunun: cocmas, cmpoenue, Quzuueckue u XumuyecKue
ceoticmea (eopenue, ezaumooeticmsue ¢ 6000U U KUCLOMAMLL).

AMUHOKUCIIOTEl Kak aM@oTepHble oOpraHuyeckue coenuHeHus. @Ousmueckue Hu
XMMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha HpUMepe TINHIuHA). buonornyeckoe 3HayeHHE
aMUHOKHCIIOT. [lenTumsl.

benku kak npupoHble BEICOKOMOJIEKYIIsIpHbIE coequHeHus. [lepBuuHas, BropuyHas u
TpeTHYHasi CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OENKOB: THUIPOJIM3, JACHATyparus,
KaueCTBEHHbIE PEAKIINH HA OEIKU.

OKCIIepUMEHTAIbHBIE METO/Ibl M3YUYEHHsI BEIIECTB U MX MPEBPAIICHUN: HAOII0IEHUE U
ONHCAHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OCJIKOB NMpPHU HArpeBaHUU, LIBETHHIC
peakiuu OeIKOB.

Tema 5. BbICOKOMOJIEKYJISIPHbIE COeTMHEHUS.

OcHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUI: MOHOMED, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEMEHb MOJIMMEpPU3alluu, CpeaHss MoJeKyispHas macca. OCHOBHbIE
METO/bl  CHHTE3a  BBICOKOMOJICKYJSPHBIX  COCAUHEHMH —  [OJMMEpH3auuss U
MOJIMKOHICHCALIHS.

IInacmmaccol  (nonusmunen,  NONUNPONUNLEH,  NOAUBUHUNXIOPUO,  NOTUCTIUPOITL).
Hamypanonwiti u cunmemuyeckue kayuyku (6ymaoueHoswlil, Xi10ponpeHoaulil U U30NPeHOBbllL).
Bonoxna: namypanvusie (xnonok, wepcmo, wéikK), UCKyccmeenHvle (ayemamHoe 80JI0KHO,
BUCKO3@), CuHmemuyecKkue (KanpoH u 1a8Cam).

DKCIepUMEHTAIbHBIE METOIbl U3YUEHUS BEIIECTB U UX MPEBPAIIEHUI: 03HAKOMIICHHE C
o0Opa3iaMu NpUpPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MesknpeaMeTHbie CBS3H.

Peanuzanus MexXnpeaMeETHBIX CBA3EH NpU U3y4EHUHU OpraHudeckoi xumuu B 10 kinacce
OCYIIECTBIISICTCS Yepe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, Tak U
MOHATHUM, SIBJISIOIIMXCS CUCTEMHBIMH JJISl OTHAENBHBIX NPEIMETOB €CTECTBEHHO-HAYYHOTO
LUK

OO11re ecTeCTBEHHO-HAYYHbIE TOHATHS: SIBICHUE, HAy4HBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CUHTE3, Kilaccu(uKanus, MNEePUOAUYHOCTb, HAOMIOJICHHE, H3MEpEHHeE,
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SKCIEPUMEHT, MOJIETTUPOBAHUE.

®dusnka: marepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTU4YECKHUM
YPOBEHb, BEILIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOSTHUE BEIECTBA, (PH3MUECKUE BETHUMHBI U
€IMHHULIBI UX U3MEPEHMUSL.

buonorus: kierka, opranusm, 6uocdepa, o0OMEH BEIIECTB B OpraHusme, (POToCHUHTES,
OMOJIOTUYECKN aKTUBHBIE BEIIeCTBa (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TIOPO/IBI, TIOJE3HBIE HCKOMIAEMbIE, TOILIIMBO, PECYPCHI.

11 KJIIACC
OO0mas 1 HeopraHu4ecKasi XuMusi

Tema 1. TeopeTrnyeckue 0CHOBbI XMMHUM.

XuMudeckui sieMeHT. AToMm. Snpo aroma, HW30TONBL. JIEKTPOHHAs 000JO0YKa.
DHepreTuyeckre ypoBHHU, MOAYPOBHH ATOMHBIC OpOUTAaIH, S-, P-, d-amemeHThI. OCOOCHHOCTH
pacnpeziesieHus AJIEKTPOHOB 10 OPOUTAISIM B aTOMax 3JIEMEHTOB NEPBBIX YETHIPEX MEPUOOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[Iepnognueckuit 3axkoH u Ilepmoanueckas cucreMa XuMH4Yeckux diemeHToB J[. M.
MenneneeBa. CBs3b nepuojudeckoro 3akoHa u llepmoanueckoil cuCTeMbl XUMHYECKHX
anemeHToB J[. 1. MennaeneeBa ¢ COBpEMEHHON TEOpUEN CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB XMMHYECKHX JJIEMEHTOB U 00pa3yeMblX HMH IPOCTBIX U CIOMXKHBIX
BEIECTB M0 TPyIIaM U nepuoaaM. 3HaueHUe MepruoIMYecKoro 3aKkoHa B pa3BUTUN HAYKH.

Crpoenue BemecTtBa. XuMUYecKas CBsI3b. Buupl xumuueckoi cBsi3u (KOBaJIeHTHast
HEMNoJIAIpHas U MOJspHas, HOHHAsI, MeTaJllInueckas). MexaHnu3mbl 0Opa3oBaHUs KOBAaJECHTHOMN
XUMUYECKOH CBsI3M (0OMEHHBIN 1 JIOHOPHO-aKIENTOPHBIN ). Bomopoanas cBsi3b. BameHTHOCTS.
DneKkTpooTpuLaTebHOCTh. CTeneHb OKucieHus. IOHbI: KaTHOHBI U AaHHOHBI.

BemectBa MONEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS 3aKOH IMOCTOSTHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOKCTBA BELIECTB OT THIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTue o mucnepcHbIX cuctemax. VICTHHHBIE M KOJJIOMIHBIE pacTBOphl. MaccoBas
JI0JIS BEILIECTBA B PACTBOPE.

Knaccudukanuss Heopranuueckux coeauHeHuidl. HoMeHkiaTypa HeOpraHudeckux
BEILIECTB. ['eHeTnYecKas CBA3b HEOPraHWYECKHX BEIIECTB, NPUHAMICKAIIMX K Pa3IUYHBIM
KJIacCaM.

Xumuueckas peakuusa. Kiaccudukanuss XMMHUYECKUX peakuil B HEOPraHUYECKOU U
OpPraHMYEeCKOM XUMHU. 3aKOH COXPAaHEHHMsI MAacChl BEILECTB; 3aKOH COXpPaHEHUs W
MIPEBPAIIEHUS PHEPTUU [TPU XUMHUECKUX PEaKLUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT pa3inydHbIX (hakTopoB. OOpaTUMBbIE PEaKIIHH.
Xumuueckoe paBHoBecue. DaKTOpPbI, BIUSIONIME HA COCTOSIHUE XMMHYECKOTO PAaBHOBECHUS
[Tpuanun Jle [larense.

DnexTponuTHueckas aucconuanvs CunbHble U cialble 3meKTpoauThl. Cpena BOIHBIX
pPacTBOpPOB BEIIECTB: KUCIasl, HEUTpallbHAas, 1enouHas. [lonamue o 6000poOHOM nokasamere
(pH) pacmeopa. Peakiu HOHHOTO OOMeHA. [ UOpPOIU3 HEOPSAHUHECKUX U OPSAHUYECKUX
seujecms.

OKUCANTENEHO-BOCCTAHOBUTENBHBIE PeaKINK. [loHamue 06 21ekmpoause pacniagos u
pacmeopos conei. Ilpumenenue s1ekmponusa.

OKCIIEpUMEHTAJILHBIE METObl U3YYEHUS] BEUIECTB M MX MPEBPAICHUN: TEMOHCTpALUs]
tabmun «Ilepuonnueckas cucrema xumuyeckux snemeHToB [I. Y. MenneneeBay; usydeHue
MojieNeld KPUCTAUIMUECKUX pPEHIETOK; HaOMoAeHWe M ONHMCAHUE JAEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3joXKeHWe MEPOKCHAa BOJOPOJa B MPUCYTCTBUU KaTalMW3aTopa,
OTIPEENIEHUE CPEABI PACTBOPOB BELIECTB C MOMOILBIO YHUBEPCAIBHOTO HHANKATOPA, PEAKIIUU
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MOHHOTO OOMEHA); MPOBEJCHNE MPAKTUUECKON paboThl «BiusHue pa3nndHbIX (HaKTOPOB Ha
CKOPOCTh XUMHUYECKOU pEaKLun.

Pacuernble 3a1aun:

Pacuérel mo ypaBHEHHSIM XUMHYECKHUX PEAKIMH, B TOM 4YHUCJIE TEPMOXHUMHUYECKHE
pacuéTel, pacu€Thl C UCIIOJIb30BAHUEM IOHATHUS «MACCOBAs JI0JIsl BELIECTBA.

Tema 2. Heoprannueckasi XumMus.

Hemeramnel. [lonoxenune HemetanioB B Ilepuoanueckoil cucreMe XUMHUYECKHUX
aneMeHnToB J[. Y. MenzaeneeBa U 0COOEHHOCTH CTPOEHMsI aTOMOB. PuU3MYECKHE CBOICTBA
HEMETAJIOB. AJUTOTPOTIHSI HEMETAJUIOB (Ha IpUMepe KHCIopoa, cepbl, hocdopa u yriaepona).
XUMUYECKUE CBOWCTBA BAXHEHIIMX HEMETAUIOB (TaJlOTEHOB, Cephl, a3ota, Qocdopa,
yriaepoja M KpPEeMHHUSI) U HUX COEIMHEHUH (OKCHAOB, KHUCIOPOJCOAEPKALIUX KHUCIOT,
BOJIOPOJHBIX coenrHennil). [I[puMeHeHrne BaXKHEUIIINX HEMETAIOB U UX COCTUHEHU.

Mertannsl. [lonoxxenue meramnoB B Ileproanyeckoil cuctemMe XUMUYECKUX 3JIEMEHTOB
. U. MenneneeBa. (OcoOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB METAJIJIOB.
OO6mue ¢usnyeckue cpoiicTBa MeTauioB. CIUIaBbl METAUIOB. DJIEKTPOXUMHMUYECKUN PNl
HaIpsKEHUH METaJUIOB.

XUMUYECKHE CBOMCTBA BAKHEHIIMX METAIJIOB (HATPUM, Kajuil, KanbLMi, MarxHuii,
QIOMUHHM, IMHK, XPOM, KeJe30, MeJlb) U UX coeanHeHuil. [IpuMenenrne MetanioB B ObITY U
texHuke. OOmme crnocoObl MONydeHHsl MeTauioB. Memannypeus. Kopposus memannos.
Cnocobvl 3awumol om KOppo3uuU.

OKCIIEpUMEHTANIbHBIE METOJbl M3YYECHHs BEHIECTB M MX MPEBpalllEeHU: H3ydYeHHe
KOJUIEKIIMM «MeTasulbl U CIUIaBbl», 00pa3lioB HEMETAJUIOB; PEIIEHHE SKCIEPUMEHTAIbHBIX
3a1a4; HaONIOIEHWE W OINHCAaHUE JIEMOHCTPAIIMOHHBIX U JIaOOpaTOPHBIX  OMBITOB
(B3auMoelicTBHE THUAPOKCH A AIFOMUHUS C PACTBOPAMU KHUCIOT U IIesoueH, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pac4yerHble 3a1aun:

Pacuérbl Maccel BemiecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEUIECTB; PacuéThl MacChl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

Tema 3. XuMus u :Ku3Hb.

Ponpr xuMum B oOecnedyeHHH SKOJOTMYECKOM, SHEPreTMYecKOW U MUIIEBOM
0€30MacHOCTH, Pa3BUTUU MeAuLUHBL. [IoHSATHE O Hay4YHBIX METOJax MO3HAHUS BELIECTB U
XUMHYECKUX PeaKLui.

[IpencraBiaenuss 00 OOMMX HAyYHBIX MPUHLUIAX MPOMBIIIJICHHOTO MOJXY4eHUs
BAYKHEHIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MaTEpUANOB: BAXKHEHIIME CTPOUTENbHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KPackKH, CTEKIO, KepaMHKa, MaTepUaibl IJs SJICKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHBIC yI0OpEHUSI.

XuMHUS ¥ 3I0pOBBE YeNIOBEKa: MpaBHJIa MCIOJb30BAHUS JIEKAPCTBEHHBIX IMPEMapaToB;
MpaBuiia 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OLITOBON XUMHH B TOBCEAHEBHOMN JKU3HH.

MeknpeaMeTHble CBS3H.

Peanu3arus MexXnpeIMeTHBIX CBS3€H MPU M3y4YeHUHU O0IIel U HeOPraHMUECKON XUMHUH
B 11 kijacce ocCylecTBISETCS 4epe3 MCIOJIb30BaHME KakK OOIIMX eCTeCTBEHHO-HAay4YHbIX
MOHATHH, TaK W TOHATHH, SBIAIONUXCA CUCTEMHBIMU IS OTHAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSTHS: HAy4HBIH (DaKT, THIOTE3a, 3aKOH, TEOPHs,
aHanu3, CHHTE3, Kiaccu(uKalus, TMEepUOJUYHOCTh, HAOMIOJIEHHe, OKCIEPUMEHT,
MOJEIUPOBAaHNE, U3MEPEHUE, SIBIICHUE.
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®duznka: MaTepus, SHEprus, Macca, aTroM, JIEKTPOH, IMPOTOH, HEUTPOH, MOH, U30TOII,
PalmoaKTUBHOCTb, MOJIEKYJIA, SHEPTETHUECKHH YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIMUUHBI U €TUHHIIBI X U3MEPEHHUS, CKOPOCTb.
Buosorus: kimeTka, opraHusM, J3KocucTeMa, Ouocdepa, Makpo- M MHUKpPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.
I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIMBO, PECYPCHI.
YYEBHUKH

B 10 xmacce Xumus 10 xiacc. bazossriii yposens. ABrop O.C. ['abpuensn
B 11 kmacce Xumus 11 kiacc. bazoBeiii ypoerb. Atopel: O.C. I'abpuensn, ..
Octpoymos, C.A. CrnagkoB

CUCTEMA OINEHKHU JOCTUXEHUS INJNTAHUPYEMBIX PE3YJIbTATOB

[IpoBenenue onpoca yJamuxcs Ha ypokax (MHAMBHUYaJIbHBIM YCTHBIN OIPOC, OMPOC O
MHJUBUAYAIbHBIM 3aJJaHUSIM).
[IpoBenenne mpoBEpOYHBIX, MPAKTUYECKUX U KOHTPOJIBHBIX pabOT MO0 TeMaM (COTIacHO

dOC).
TEMATHYECKOE IIJNIAHUPOBAHHUE
10 KJTIACC
Ne HaumeHoBaHue pa3aeioB KounuecTBo DJIeKTPOHHBbIE Y4eOHO-MeToAuYecKHe
o\ U TeM 4acoB MaTepHaJIbI
1 Teopernueckre 0OCHOBBI 7 oprannyeckas xumus 10 xnacc 6a3oBoe
OpraHMYeCcKON XUMUU H3YUYCHUE
2 VI1IeBOIOpOE! 10 oprannyeckas xumus 10 knacc 6a3oBoe
H3YUYCHUE
3 Kucnoponconepxamnme 10 oprannyeckas xumus 10 knacc 6a3oBoe
OpraHMYEeCcKUe COeTMHEHHS H3YUYCHUE
4 A3oTcoaepkalime 4 oprannyeckas xumus 10 knacc 6a3oBoe
OpraHUYECKUEe COETUHEHHS H3YUYCHUE
5 Bricokomonepynsipabie 5 oprannyeckas xumus 10 knacc 6a3oBoe
COeJIMHEHUS H3YUYCHUE
PesepBHOe Bpemst 1
OBIIEE KOJIMYECTBO YACOB 34
110 [TIPOTPAMME
11 KNTIACC
Ne HaumeHnoBaHue pa3igesioB KoanuecTBoO DJIeKTPOHHBbIE Y4e0OHO-MeTOAUuYeCKHe
o\ U TeM 4yacoB MaTepHabl
1 Teoperntcckue ocHOBI 22 11 knacc 6a30BbIN YPOBEHb
XUMHH
2 Heopranuueckast xumust 8 11 kyacc 6a30BbIN YPOBEHb
3 XUMHUS U )KU3Hb 3 11 kmacc 6a30BbIN YPOBEHb
PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB 34
110 [TIPOTPAMME
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