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IMosicuuTeILHASA 3aNIMCKA

[Iporpamma mo kypcy «WHOuBuAyanbHBIH TNPOEKT» HAa YPOBHE CpPEIHEro oOIIero
obOpasoBaHusl pazpaborana Ha ocHoBe dDexepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O06
obpazoBanuu B Poccuiickoit Deaepannn», TpeOOBaHUMA K pe3yabTaTaM OCBOCHUS (enepanibHOM
o0OpasoBarenbHON MporpamMmmel cpeaHero oomero oopazosanus (GOIT COO), mpeacTaBiIeHHBIX B
®denepallbHOM TOCyIapcTBeHHOM obOpazoBatenbHoM cTtanmapre COO, c¢ yuérom Konuemnuu
npernofaBanus yuyeOHoro mpeamera <« HAMBUAYyanbHBIH MPOEKT» B 00pPa30BATEIBHBIX
opranmzaimsax Poccuiickoit  ®enepamnuu, peaqu3ylONMX OCHOBHBIE — 00pa3oBaTelIbHBIC
porpamMMbl, U OCHOBHBIX MOJOXEeHUH «(CTpaTeruu pa3BuTusa BocnuTaHus B Pocculickoit
®denepannn Ha niepuon 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot 29.05. 2015 Ne
996 - p.).

OcHoOBY mOJaX0J0B K pa3zpaboTke mporpammsl mo Kypcy «WHIuBuAYyanbHBIA MPOEKT», K

OTIpeIeNIeHUI0 O0IIel CTpaTeruy 00y4YeHus, BOCHUTAHUS U PAa3BUTHUS O0YJaIOIUXCS CPEICTBAMU
yueOHOro npeamera «MHIuBUIYaIbHBIN poekT» i 10 kiacca Ha 6a30BOM YPOBHE COCTABUIIH
koHuentyanbHble nojoxeHus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJIEH, COIEpKaHMs,
pe3ynbTaToB 00yUueHUs M TpeOOBaHUN K YPOBHIO OJITOTOBKU BBITYCKHUKOB.
Hacrosimas pabouast mporpamma st 10 kacca cocTaBieHa Ha OCHOBE NMPUMEPHONW OCHOBHOM
o0pa3oBaTeNbHON MpOrpaMMBbI CpelHero oO0mmero o0pa3oBaHus, OJOOPEHHON pelIeHneM
denepanbHOTO y4eOHO-METOAUYECKOTO OOBEAMHEHUS MO 00memMy obOpa3oBanuio (0129.06
2016Ne2/16-3). Pabouas mnporpamMa pa3zpaboTaHa Ha OCHOBE AaBTOPCKOH IPOTPaMMBbI
«MHquBuayansHbIi IpoekT» noj penakuueidn Komaposa b. A., Mapkosoii O. B., Cniupuionosoit
JI. E., CranynoBoii B. M. IIporpamma B3sita 6e3 m3MeHeHuil. M3ydeHue kypca B crapiiei
IKOJIE HAMPaBJIEHO Ha JOCTIXKEHUE CIEIYIOIUX HeJIel: co3JaHie YCIOBUMN I OCYIIECTBICHUS
UHAUBUAYAIbHON MPOEKTHOM AeATeIbHOCTH 00YyYarolnuXCsl, OpUEHTUPOBAHHON Ha MOCTPOCHUE
CUCTEMbl METaIlpeIMETHBIX Pe3yNbTaToB, HA (HOPMHPOBAHHE METOJOJOTHUYECKOT0 KOMIIOHEHTa
conmepxkanusi obpazoBanusi. OcHOBHas medab Kypca «VHIUBUIyadbHBIA MPOEKT»: CO3/IaHUE
ycnoBuid it (OPMHPOBAHUS  OCHOBHBIX ~ METOAOJOIMYECKHMX  KOMIETEHTHOCTEH Y
00yYaromuxcs, OCBaWBAIOLINX OCHOBHYIO OOpa30BaTEIbHYIO MPOTPaMMy CPEIHEro OOIIero
o0Opa3oBaHwUsI.

3agaum Kypca

* CnocoOcTBOBaTh (POPMUPOBAHUIO:
— OCHOBHBIX METOJO0JIOTUYECKUX 3HAHUM MPUMEHUTEIBHO K NTO3HABATEIbHOMY IPOIIECCY
B 11€JI0OM, K UCCJICIOBAHUIO B KOHKPETHOW MIPEAMETHOM 00J1acTH;
— METOJOJIOTHYECKUX 3HAHWW B KOHTEKCTE peaM3allid WIeH MPOCKTHOW W Y4eOHO-
HCCIICIOBATEIILCKOM JIEATSIILHOCTEH;
— OCHOBHBIX METOJOJIOTHYECKHX YMEHHH B KOHTEKCTE TNPOSKTHOM © Yy4eOHO-
HCCIICIOBATENILCKOM IeATEeILbHOCTEH.

e Co3narh ycnoBUS JJIsl pa3BUTHSA:
— QHAJIUTUYECKUX U CUHTETHUYECKUX YMEHUN HAa OCHOBE IEJICHAIPABICHHOTO M3y4YEHUS
JUTEPaTypHl;



— T1IO3HABaTEJIbHBIX yYMEHHM, OPUEHTHUPOBAHHBIX HA OCBOCHHE  COJEpIHKAHUS
METOI0JIOTUYECKON HAIIPABICHHOCTH;

— YMEHH 10 UIeHTU(UKAIUYA BHEITHIUX 00BEKTOB, YMEHUH IO CAMOUICHTU(DUKAIINH;

— YMEHHI 110 KOPPEKTHOMY MPEAbSIBICHUIO HH(POpPMAILIHH.

B ocHOBY conepkanus Kypca MOJ0KEHbI CIEAYIOIUE TPUHLIUIIBL:

* COOTBETCTBHE TPEOOBAHUSM COBPEMEHHOI'O HIKOJBHOTO T'YMaHUTapHOTO OOpa3oBaHMs, B
TOM YHUCJI€ KOHIEMIUN MOJCPHU3AINHA 00pa30BaHUS;

* CTPYKTYpPUpPOBaHHE 3a/JlaHU{ ydYalllUMCS TPUMEHUTEIbHO K HOBOMY IO3HABaTEIbHOMY
JTany uxX yueOHOU NesTeNIbHOCTH;

* (hopmupoBaHHUE y yUalIUXCsl yMEHHUS pab0TaTh C pa3IMYHBIMU UCTOYHHUKAMHU, CTIOCOOHOCTH
BBIPAOOTKH COOCTBEHHBIX MO3WIIMNA 1O pacCMaTpPUBAaEMbIM IpoOjeMaM, MOTyYEeHUE OMBITA
OLICHOYHOH [EeITEILHOCTH OOIECTBEHHBIX SABJICHUN.

IIporpamMmmMa mocTpoeHa ¢ Y4€TOM INPUHLHUIIOB CUCTEMHOCTH, HAYYHOCTH, JOCTYITHOCTH W
IIPEEMCTBEHHOCTH; CITOCOOCTBYET (POPMUPOBAHUIO KITFOUCBBIX KOMITETCHIINN OOYYaIOIIHXCS;
o0ecrieynBaeT YCIOBUS Ui peIN3aluy IMPAKTHYECKOW HANpPaBICHHOCTH, YYHUTHIBAET
BO3PACTHYIO TICHXOJIOTHIO oOydatonuxcsi. Paboyast mporpaMma cocTaBlieHa B COOTBETCTBUU
¢ O6pazoBarenbHOM mporpammoii ' BOY COI Ne548.

O01mas xapakTepucTuKa y4eOHOro npeamera

Conepkanne kypca «VHIUBUAYaTbHBIM MPOEKT» MOCTPOEHO HAa OCHOBE CHUCTEMBI OOy4YeHHS,
KoTopasi chOpMHpOBaHA [JIsi PAa3BUTHS JIMYHOCTH CYOBEKTOB 0O0pa3oBaTEIBHOTO IIpoIlecca,
nmyTeM  oOecrledyeHHs: MOOWJIBHOCTH  KOHTEHTa COJEp)KaHUs  OOydYeHHs, C  Y4YETOM
UHIUBUIYAIBHBIX TOTpeOHOCTEH O0OydYaromMxcsi W YpOBHIO HX 0a30BOH IOATOTOBKH.
KomnoHeHThI, coCTaBisiomMe JaHHYI0 [OpOrpamMMmy, IpPEICTaBISIOT COOOW  YCIOBHO
CaMOCTOSITENIbHBIE E€IUHUIIBI, KOTOPhIE BO3MOXKHO PpEAM30BBIBATH C YUYETOM OCOOEHHOCTEH
o0pa3oBaTeNbHONW OpraHu3aluM, Ieled M 3ajgay oOpa3zoBaTenabHOro mpouecca. OCHOBHBIE
oOpa3oBaTelbHble  OPUEHTHPHI  IPOrpaMMbl  OMpPEAENSAIOTCS  HAIMpPaBICHHOCTbIO  Ha
LeJICHAIIpaBIeHHOE (OPMUPOBAHUE OCHOB KJIIOYEBBIX METOAOJOTHYECKHX KOMIETCHIIHMH,
BOCTPEOOBAHHBIX COBPEMEHHBIM  OOIECTBOM B  YCIOBUSAX IIOCTOSHHO  MEHSIOUIUXCS
npuopureroB. llpencraBneHHas mnporpaMMa IpeaycMaTpUBaeT IMO3TAllHOE COIMPOBOXKICHUE
JeSITeIbHOCTH OOYYaIOUIMXCS IO pealu3allid PAacCMAaTPUBACMBIX BHUIOB JESITEIbHOCTH:
NPOCKTHOH W YydeOHo-HuccienoBarenbckoi. IIporpamma Kypca COCTOMT M3 HECKOJIBKUX
CTPYKTYPHBIX COCTABIISIOLINX, PEAN3alusi KOTOPHIX B TOJHOM OOBEME MO3BOJIUT MPOBOAMTH
NOJATOTOBKY HWHAMBHUIYalIbHOTO TpoekTa. [Ipomenypa oueHuWBaHHUS mpolecca U KOHEYHOIrO
pe3yabTaTa periJaMeHTUPYEeTCS COOTBETCTBYIOIIMMH JIOKAJBHBIMH aKTaMU 00pa3oBaTeIbHOM
OpraHu3aIuy. KiroueBbie TpeOoBaHUST K COAEPKAHUIO TMPOTPaMMbl:  OOBEKTHBHOCTh
(CyOBEKTHBHOCTH) IIE€TIEBOM YCTAaHOBKH CYOBEKTOB OOpPa30BATEIBHOTO MPOIECCa; peain3alius
POrpaMMbl KaK OTKPBITOIO TUHAMHYECKH PaCHIMPSIONIErocs Mpoliecca; B3auMOIOTOIHIEMOCTh
KOMIIOHEHTOB 00pa30oBaTENbHOIO TMpoIlecca; peanus3alus MPUHINIA [PEEeMCTBEHHOCTH Ha
pa3IMyHBIX JTamax oO0pa30oBaTEIbHOrO IMpOLECcca; pealn3auus HIAeH NepCOHM(UKAUN U



cBOOOJBI BBHIOOpPA TEMAaTHMKM M MEXAaHU3MOB OCYLIECTBICHMS; OTBETCTBEHHOCTb CYyOBEKTOB
00pa3oBaTeNFHOTO MpoIiecca 32 KOHEYHBIH pe3ysbTar.

MecTo npeamera B 0a3MCHOM Yy4eOHOM IJIaHe

Jannas pabouass mporpamMma TpeaHa3HadeHa I HWcroib3oBaHus B 10 kimacce cpenHei
00111e00pa30BaTEIbHON IIKOJIBI U O0ecreYnBaeT n3ydeHne Kypca «MHIUBUIYaTbHBIA TPOSKT»
YUAIIUMHKCST CPETHUX 00IIe00pa3oBaTeNIbHBIX YUeOHBIX 3aBeieHnid Ha 0a30BoM ypoBHe. [Iporpamma
ABJSICTCA HWHTCTPUPOBAHHBIM KYPCOM, IMOCTPOCHHBIM 110 MOAYJBbHOMY IIPUHIMITY, HOACT
pacnpeneneHrne y4eOHBIX YacoB MO paszenaMm M Temam Kypca. [locienoBaTenbHOCTh W3YYCHHUS
COACPKATCIIbHBIX CAWUHUL] COOTBCTCTBYCT TpCGOBaHI/IHM HOPMAaTUBHBIX NJOKYMCHTOB B 06J'IaCTI/I
00pa30BaHUs U MO3HABATEILHBIM BO3MOXKHOCTSAM oOyuatommxcs. [Iporpamma paccuntana Ha 34
yaca B ToJ ¥ | yueOHBIN 9ac B HEIEMO U3 HUX 179acOB -TUCTAHIIMOHHO.

Coaeprxkanue nmporpaMmbl

Paznen 1. Merononornieckue acrekThl MPOSKTHON M yueOHO-HCCIIeJ0BATENbCKOM
JeATEIbHOCTEN

1.1 TloHsiTHE «IIPOEKT», «y4eOHO-HCCIE0BATENbCKAS ACSITEILHOCTh». TEeOpEeTHUECKIUEe OCHOBBI
yueOHOoro mpoekTupoBanus. [IpoekT kak BUJ yueOHO-UCCIIE0BATEIBCKON U PO eCCHOHATBHOM
nesrenpHocTed. Tunosorus npoektoB. (MccnemoBartenbekuil mpoekT. TBOpYECKHM ITPOEKT.
Urposoit mpoekr. Nudopmarmonnsiii mnpoekt. Ilpaktuueckuir mpoekrt.) IlmanupoBanue wu
yIpaBIEHUE IPOEKTAMH.

1.2 YueOHbIl mpoeKkT: TpeOOBaHUS K CTPYKType M coaepxkaHuio. COBPEMEHHBIH MPOEKT
y4dalierocsi — JIUAaKTUYECKOe CPEACTBO aKTUBU3ALMY MO3HABATEIBbHON AESITEIbHOCTH, PA3BUTHS
OCHOB TIPOAYKTHBHOIO MBIIUIEHUS, (OPMUPOBAHUS JHMYHOCTHBIX KadecTB. CTpykTypa u
cojepxkanue yaeOHoro mpoekTa. Beibop Tembl. Onipeenienne mnenei 1 TEMbI IPOEKTa.

1.3 IlnanmpoBanue y4deOHOTO TpoekTa. AHanu3 mnpobiembl. OnpeneseHHe HCTOYHUKOB
uHpopmaruu. MeTonbl U mpueMsbl coopa u aHanu3a uHpopmaru. [locraHoBKa 3a7a4 U BEIOOP
KpUTEpUEB OILIEHKM pe3yapTaToB U mporecca. Ompenenenue crnocoba MpeicTaBlIeHUs
pe3ynbTara. Meroauka BpIOOpa ONTUMAIBHOTO BapHaHTa, YTOUHEHUE TUIAHOB E€ITEIbHOCTH.

1.4 TlpoekTHass W yd4eOHO-HCCIIEIOBATEIbCKAS JEATEIbHOCTH. [IpoeKkTHas JesATENbHOCTD.
YueOHo-Huccne0BaTeNIbCKass  JICATEIbHOCTh.  METOJOJOTUUECKU  aHajdu3  TpPOeKTa |
uccienoBanus. YacTHbIC YyTOUHECHHS.

1.5 OcHOBHBIC MOHATHS y4eOHO-HCCIICIOBATEIBCKON NEATETLHOCTH. METOI0IOTHsI KaK OCHOBA
HCCIIEI0OBATENbCKON ACSATENHHOCTH. Posib, MECTO M (DYHKIIMM METOJOJIOTMH B COJCPKAHHH W
pe3yabpTaTe MCCIIENOBATEIbCKOM  NIEATETLHOCTH BHE YAaCTHO-TIPEAMETHOW  OpHEHTAIUH.
[TocTpoenue HayuHou teopuu. 11

1.6 MeTomonornyeckue acmheKThl Y4eOHO-HUCCIEA0BATENbCKON nesaTenbHOCTH. [locTpoeHue
TUTIOTE3bl KakK dTan Meroaa ucciaenoBaHus. IIpenmer m oObekT ucciemoBanus. [locTaHOoBKa
npobnema wucciaenaoBanus. DopMmynupoBaHue TuUmore3bl. llenmn u 3agadum  wWCClIeTIOBaHUSA.
Mertoapl, criocoObl ¥ IpUeMbl B HccienoBanui. DopMyarpoBaHNEe BBIBOJOB U CICICTBHIA.



1.7 Meroapl SMIOMPUYECKOTO W TEOPETHYECKOrO0 HCCIEIOBaHUS. MeTonbl HCCIEeI0BaHUS:
Knaccmbnxaum{ METOAOB UCCIIEAO0OBaAHUA, MECTOAbI BMHI/IpI/I‘IeCKOI‘O HUCCICOOBAHUA (HaG.HIO,ZleHI/IG,
E)KCHepI/IMeHT); YHI/IBepCEUIBHBIC METOAbI Haquoro IIO3HAHU.

1.8 TIlpakTuueckoe 3aHATHE MO (HOPMHUPOBAHUIO CTPYKTYPbl MHIUBHIYaJIbHOTO MPOEKTa
(yueObHOro uccrnenoBanus). ba3oBeie CTpyKTyphl NpoekTa uccienoBanus. KoHcTpyupoBanue
TEMBl M MPOOJIEMBI MpOeKTa, uccienoBanus. [IpoexTHbIN 3ambicen. Kputepuu caMOOEHKH H
OLICHKM NPOAYKTOB IIpOEKTa (pe3yiabTaToB HccaenoBaHus). llpeseHranus M 3ammra Tem
IIPOEKTOB, MCCIIENOBaTENbCKUX paboT. CTpyKTypa MpOEKTa, HCCIIEA0BAaTENIbCKOM pabOTHI.
[IpencraBnenue CTpyKTyphI MPOEKTa (Y4eOHOTO HCCIICTIOBAHMUS ).

Paznen 2. UadopMaiimoHHbIe pecypchl TPOSKTHOM M UCCIIENOBATEIbCKON eI TEIbHOCTH

2.1 Paborta ¢ wmHpOpMaMOHHBIMH HUCTOYHUKaMHu. [louck W cucremaTu3anusi WHPOpPMAIHH.
WNndpopmannonnas KyabTypa. Buabl nHpOpMaMOHHBIX UCTOYHUKOB. THCTpyMeHTapHil paboThI
¢ uaopmarmei (MeTopl, IpueMsl, crocodsl). OTOOp U cucTemMaTu3anus HHGOpMaIUH.

2.2 MHdopmarmoHHble pecypchl Ha OyMaKHBIX HOCHTENSX. TEeKCT Kak CpeACTBO Iepenadu
uHpopmanuu. CTpykTypa Tekcra. AHanu3 Tekcra. [IoHATHsS: KOHCHIEKT, Te3HChl, pedepar,
aHHOTALUsA, OT3bIB, PELIEH3USI.

2.3 HdopMamoHHbIe pecypchl Ha JIEKTPOHHBIX HocuTelsiX. [lpuMeHenne nHGOpMaIMOHHBIX
TEXHOJIOTUH B HCCIICOBAaHUH, MPOCKTHON AeATenbHOCTH. CrocoObl  (OpMBI MPEICTaBICHHS
nanHbIX. KoMmnbeiorepHas 00paboTka NaHHBIX uccieaoBaHus. CTaTUCTUYECKHE METOIBI.

2.4 CereBble HOCUTENH — MCTOYHUK MH(POPMALMOHHBIX pecypcoB. Pabora B cetn UHTepHeT.
Co3nanue caiita mnpoekra. CompoBOXkIeHHE TIpPOeKTa (UCClIelIoBaHMs) uepe3 paboTy ¢
COLMAJIBHBIMU CETAMU. JIUCTaHIIMOHHAs: KOMMYHHUKALUS B pabOTE HaJl IPOEKTOM.

2.5 TexHONOTUHM BHU3yaJlM3allMd W CHCTEMAaTHU3allUU TEKCTOBOM MHpopMmarmu. JlnarpamMmsl u
rpaduku. I'padpr. CpaBHuTeNbHBIE TAOIUIBI. OMOPHBIE KOHCIIEKTHI.

2.6 TexHOJIOTUY BU3YyAIM3allUU M CUCTEMATH3AIMH TEKCTOBOM HH(pOpMAIIHK.

2.7 TpeGoBanus k 0oGOPMIICHUIO MPOCKTHON M HMCCIIENOBaTEIbCKOW padoThl. bubmnorpadus,
CIpaBoyHasl JuTeparypa, karajgoru. OdopmiieHre TalOHI, PUCYHKOB M WIUTIOCTPUPOBAHHBIX
IUTAKATOB, CCHIJIOK, CHOCOK, CITUCKa uTepaTypbl. COOp M crucTeMaTH3alus MaTepUaIoB.

2.8 IlpakTuueckoe 3aHATHE MO NMPUMEHEHHIO TEXHOJOIMHM BU3yallM3allMd M CUCTEMATH3alUU
TeKCTOBOM nH(popMmaryu. [IpeacraBienue uaen NpoeKkTa Ha OCHOBE MYJIbTUMEINA.

2.9 Ilpaktuueckoe 3ansTue. OdopmiieHre MPOSKTHOH (MCCIIeIOBATEIHCKON) paOOTHI.
Paznen 3. 3amura pe3yabTaToB MPOEKTHOW M UCCIEA0BATEIBCKOMN AEATEIbHOCTH.

3.1 IlpexacraBieHue pe3yabTaTOB Y4eOHOro IMpoekTa. AHanu3 HH(OPMAIMH, BBITOJHEHHUE
npoekTa, (opMyIMpoBaHHE BbIBOAOB. [loAroroBka BO3MOXHBIX (OPM  IPEICTABICHUS
pe3yabTatoB. OOOCHOBaHME Ipolecca MNpPOeKTHpoBaHUS. OOBACHEHHE  IOIYYEHHBIX
pe3ynbTaToB. Ouenka. [[ucbMeHHBIN OTYET.



3.2 Omenka mpoekra (yueOHOro wucciemaoBaHus). Kapra camMOOIeHKH WHAWBUIYaTbHOTO
npoekTa (y4eOHOTo HCCIeNoBaHus). AHAIU3 BBIOJIHEHUS TIPOEKTa, TOCTUTHYTHIX Pe3yIbTaToOB,
aHaIu3 JOCTHXKEHHUHU ITOCTABJICHHON 1IE/IH.

Pa3znen 4. KoMMyHUKaTHBHBIE HABBIKU

4.1 KommyHukaTtuBHasa aearesbHOCTh. Juanor. Monosor. KommyHukanuu. KoMMmyHukanuu B
npod)eCCHOHAIBHON cpenie U B 001mecTBe B 1ejoM. DOpMBI M MIPUHITUIIEI JIEJIOBOTO OOIICHMS.
BepOanbHoe 1 HeBepOabHOE OOIIEHHE.

4.2 Crtpareruu rpynmnoBoro B3aumoneuncTBus. Aprymenranua. Cnop. Jduckyccuda. ['pynmnoBoe
oOmeHne Kak JenoBoe B3auMozeiicTBue. OpueHTamuss Ha ydacTHHKOB. OpueHTanus Ha
IIOHUMAHHC. HpaBI/IJIa BCACHUA CIIopa. I[I/ICKyCCI/I}II BUAbI U TEXHOJOTUH.

4.3 IIpaktrueckoe 3anstue. uckyccus.
4.4 TIpaktraeckoe 3aHsTue. Jledato.

4.5 IlyOnuyHOE BBICTYIUIGHHE: OT TIOJATOTOBKM JO peaiu3aliy. JTanbl MOJATOTOBKH
BbICTyIUIeHUd. [lpuBredeHne BHMMaHUA ayauTopuu. lcronb3oBaHHWe HATNSIHBIX CPEJCTB.
AHanu3 BBICTYIUICHHUS.

4.6 Ilpaktuueckoe 3anstue. IlyGnmunoe BoicTyruienue. IlyOnuuHas 3ammra pe3ynbTaToB
MPOCKTHOW JEATENBHOCTH, HCCIeNOoBaHUN. Peduiekcus NpoeKTHON NeATeTbHOCTH, y4eOHBIX
HACCIENOBaHUN.

IIpenMeTHBIMHU pe3yJIbTATAMH OCBOCHHUS SIBIISIOTCS:

1) pa3BuTHE JTUYHOCTH CYOBEKTOB OOpPa30BaTENBLHOTO MpOIEcca CPEACTBAMM IPEISIaraeMoro
Kypca: TOBBIIIEHHE OOIIEKYJIbTYpHOIO YPOBHS OOydaromuxcs; (OpMHpPOBAHHE HAYYHOTO
MHPOBO33PCHUS; PAa3BUTHE ITO3HABATEIBHBIX, PETYIATUBHBIX M KOMMYHUKATHBHBIX YMCHHWH;
CTENCHH TOTOBHOCTM K C€aMOO00pa30BaHHIO U  TOCIEAYIOMEeMYy NpodecCHOHATbHOMY
CaMOOTIPE/ICIICHHIO;

2) CTENeHb OBJIAJICHUS METOJOJIOTMYECKUM KOMIIOHEHTOM peaM3alliyd MPOCKTHON M yueOHO-
HCCIIEN0BATENLCKON AEITENLHOCTH;

3) pasBuTHE CHOCOOHOCTH K HENPEPHIBHOMY CaMOOOpPa30BaHUIO, OBIAJCHHUIO KIFOUYEBBIMU
METOI0JIOTUIECKIMU KOMIIETEHTHOCTSIMU, COCTABIISIONIMMYU OCHOBY COZIEpP)KaHUsI 00pa30BaHMS.

TpeOoBaHMsI K YPOBHIO NOATOTOBKH

BeinyckHuK Hay4urcs:

— (QopmynupoBaTh IeNU U 337294 TPOSKTHON U yueOHO-UCCIIeI0BATENBLCKOMN NeITeTbHOCTH;

— IUJIAaHUPOBATh JAEATEIHHOCTh MO peallu3allud MPOEKTHOH M Yy4eOHO-HCCIIeI0BaTeNbCKON
JeATEIbHOCTH;

— peanu30BaTh 3allJIJAaHUPOBAHHBIC JEHUCTBHUS JUUIS JOCTUKEHHUS IOCTABIICHHBIX LIEJIU U 33/]1a4;



— oQopMIATh UHPOPMALMOHHBIE MaTEpUalbl Ha AJIEKTPOHHBIX M OYMa)KHBIX HOCUTEISX C
LEJIbI0 MPE3EHTAllMU PE3YIbTaTOB PA0OTHI HaJl TPOEKTOM, YUEOHBIM UCCIIEI0BAHUEM;

— OCYIIECTBISATh Pe(pICKCUI0 NIEATEIHHOCTH, COOTHOCS €€ C TOCTaBJICHHBIMHU IIENbIO,
3aJjayaMd M KOHEYHBIM pEe3yJbTaTOM; — HCHOJb30BaTh TEXHOJOTHUIO Y4eOHOTro
MPOEKTUPOBAHUS;

— TMPEe3eHTAIH Pe3yJIbTaTOB MPOEKTa, YIeOHOTO HCCIEIOBAHUS;

— OCYIIECTBJIATH OCO3HAHHBIN BHIOOP HAMPABICHUH MPOTYKTHBHOM JESITEIHHOCTH.

BBIHYCKHI/IK IMOJIYYHUT BO3MOXKHOCTb HAYYUTBCA:

*  CaMOCTOATENBHOCTH B NMPHOOPETEHUU 3HAHUI M pelieHuH MpoOiaeM, MPOsBISIOMIAsCS B
YMEHUU MOCTaBUTHh NMpo0IeMy M BBIOpATh afeKBaTHbBIE CIIOCOOBI €€ pelIeHus, BKIIIoYast
NOUCK M 00paboTKy uHpopManuu, (GOpMYyIHUPOBKY BBIBOAOB H/MIM OOOCHOBaHHE H
peanuzanuio/anpodanuio MPUHATOTO pelieHHus, 0OOCHOBAHHME W CO3/aHHE MPOrHO3a,
MOJIeIH, MaKeTa, 00BbEKTa, TBOPUECKOTO PEIIEHUS U T. II.

*  cOPMUPOBAHHOCTH TMPEAMETHBIX 3HAHWA M CIIOCOOOB JCWCTBUI, MPOSBISIONIASACS B
YMEHHMH PacKpbITh colep)kaHue padoThl, TPAMOTHO M OOOCHOBAaHHO B COOTBETCTBUHU C
paccMaTpuBaeMor MPOOJIEMON/TEMOM HMCIOJIb30BaTh HMMEIOIIUECS 3HAHUS M CITOCOOBI
NICUCTBUH;

* YMEHHUIO CaMOCTOATEIbHO IUJIAHUPOBAaTh W YIpPaBIATb CBOEH I103HABATEIbHOU
JIeATEIbHOCTBIO BO BPEMEHH, MCIOJb30BaTh PECYPCHBIE BO3MOKHOCTH ISl JOCTHIKEHUS
1eJel, OCYIIECTBIATh BEIOOP KOHCTPYKTUBHBIX CTPATErvil B TPYJAHBIX CUTYAIUsX;

* VYMEHHMIO SICHO W3JIOKUTh WU O(GOPMHUTH BBIOJHEHHYIO paboTy, MpPenCTaBUTh €&
pe3yabpTaThl, apr'yMEHTUPOBAHO OTBETUThH HA BOIIPOCHI.

Buael 1 popmMbl KOHTPOJIA
@I'OC cpennero o61ero oopazoBaHusl ONpPEAEISAeT CIEAYIONIEe KPUTEPUH OIICHUBAHUS:

1) chopmMupoBaHHOCTH TPEIMETHBIX 3HAHUH W CIIOCOOOB JCHCTBHIA: yMEHHE PACKPBITh
colepkaHue paboThl; TPaMOTHO U OOOCHOBAaHHO B COOTBETCTBHHM C pacCMaTpHBaeMOU
po0JIeMOil/TeMON UCTIONB30BATh UMEIOIIHECS 3HAHUSI U CITIOCOOBI JCHCTBHIA,

2) chopMHpPOBAaHHOCTH IMO3HABAaTENbHBIX YVY/[: CcHOCOOHOCTE K  CaMOCTOSTEIHHOMY
nproOpEeTEHUIO 3HAHUH U PeIIeHUI0 Po0IeM; yMEHHUE MOCTaBUTh Mpo0IeMy U chOopMyIHpPOBATH
OCHOBHOM BOIIPOC MCCIIEIOBAHUSA; BEIOPATh aleKBaTHbIE CLIOCOOBI peleH s TPoOIeMBbl, BKIIKOYas
MOUCK u 00paboTky wuHpoOpMaruu, ¢GOPMYITHPOBKY BBIBOJIOB W/WIW OOOCHOBaHHE U
peanu3anuio/anpoOaryo IPUHATOrO PELIeHHs; 0O0CHOBAaHUE M CO3JIaHME MOJEIH, MPOrHO3a,
MakeTa, 00bEKTa, TBOPUECKOTO PELICHMS;

3) chopMHUPOBAHHOCTh PETYJISATUBHBIX JCUCTBUI: yYMEHHE CAMOCTOSTEIBHO TUIAHHPOBATH M
YIPaBJsATh CBOEW MO3HABATENIbHON [EATENbHOCTHIO BO BpPEMEHH; HCMOJIb30BaTh pPECypCHbBIC
BO3MOXXHOCTH JUIS JOCTH)KEHHUS IIeJiel; OCYHIECTBISITh BbIOOp KOHCTPYKTHBHBIX CTpaTerdil B
TPYAHBIX CUTYaIlUIX;



4) cpopMHUPOBAaHHOCTh KOMMYHHUKATHUBHBIX JEHCTBUM: YMEHHE SICHO H3JIOKUTH U OPOPMHTH
BBITIOJIHEHHYIO Pa0OTy; MPEACTAaBUTH Pe3yNbTaThl PaOOThI; apryMEHTUPOBAaHHO OTBETUTH Ha
BOITPOCHI.

B paboueii mporpaMMe B COOTBETCTBUU C TPEOOBAaHHMSIMU 3allJIAHUPOBAHBI CIEIYIOIIUE BHJIbI
KOHTPOJIS: TPAKTUYECKue paboOThl, MOHATHHHBIA TUKTaHT, aHAJIN3 HCTOYHUKOB, CJOBapHas
paboTta, pelieHHWE TMO3HABATENBHBIX 3aqad, paboTa ¢ JIOKYMEHTaMH, B3aUMOIPOBEpKa,
camorpoBepka. Pabodast mporpaMma npeaycMaTpuBaeT clieayronme GopMbl MPOMEKYTOTHON U
UTOTOBOM aTTeCTAllUU: MYJIbTUMEANMHbBIE IPE3CHTAIlMH, 3aIIUTa TPOEKTA.

[Ipn peanusanuu JgaHHOW pabodeil TPOrpaMMbl  HMCIHOJB3YETCS CICAYIOMUA y4eOHO-
METOAUYECKHI KOMILIEKC:

*  Cmupunonosa JI. E., MapkoBa O. B., CraunynoBa B. M. Ot ydeOGHOro 3amaHus K
UCCIICIOBAaHUIO U TPOEKTy. YdeOHo-meroanyeckoe mnocooue. — CII6.: Dopa-IlpunT,
2018.

e HWunuBunyanpHsiid poekT. 10 -11 kmaccel. Pabouas terpans Cnimpunonoa, Komapos u

p
u3a. Kapo 2019.



MUWHUCTEPCTBO MIPOCBENIEHUA POCCUICKOM ®EJIEPAIIIN
KOMUTET IIO OBPA3OBAHUIO CAHKT-IIETEPBYPT A
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I'OCYIJAPCTBEHHOE BIO/IZKETHOE OBIIEOBPA30OBATEJIBHOE YYPEKJIEHUE
CPEJAHSAA OBINEOBPA3OBATEJIBHAS IIIKOJIA Ne548 C YI'J1YBJIEHHBIM
W3YYEHUEM AHI'JIMACKOT O SI3bIKA CAHKT-IIETEPBYPT A
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(sIBIIIETCA YacThIO OCHOBHOW 00pa30BaTEIbHOM MPOTrpaMMbl IIIKOJIBI)

CocraBurens: KopmmkoBa TarbesiHa FIBaHOBHA

Cankr-IletepOypr
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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XMMUHM Ha YpPOBHE CpeIHET0 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHOTo 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparum»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (herepalibHOM 00pa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpeacraBneHHbIX B DepepaqbHOM TrOCYAapCTBEHHOM
obpasoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu nmpemnonaBanus yaeOHOTO IpeaMeTa
«Xumusi» B 00pa3oBaTeIbHBIX oOpraHuW3anusx Poccuiickoit @exepanuu, pean3yrOIMMUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
BociuTanuss B Poccuiickoit ®epeparun Ha nepuon a0 2025 roma» (Pacnopsikenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOIIOB K pa3padOTKe MporpaMMbl MO XUMHH, K OIPEACICHHIO OOMICH
CTpaTeruy 0Oy4YeHHsI, BOCIUTAHUS U Pa3BUTHS O0YUAIONIUXCSI CPEACTBAMU YU4eOHOTO MpeaMeTa
«Xumusi» s 10-11 kmaccoB Ha 06a30BOM YPOBHE COCTAaBWJIM KOHIETITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH IIEJE€H, COJEp)KaHMs, PE3yJbTaTOB OOY4YEHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, IMOJy4aeMoOe  BBITYCKHHKaMH  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM pealu3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[ICHHOCTEH, MNPHUCYIIUX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHHsA. OTH LEHHOCTH
KacaloTCs MO3HAHMS 3aKOHOB MPHUPOJBI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOMIEH KYIbTYPHI
YelioBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0pPOBbIO H
npupoaHOI cpene. Peannsyercs xummuueckoe oopazoBaHue 00y4yaroUMxcs Ha YPOBHE CPEIHETO
o0miero obpazoBaHusl CpeACTBAMH y4eOHOTO mpeaMeTa «XUMHs», COJAepKaHUE W MOCTPOCHUE
KOTOpPOTO OMpENENICHBl B MPOTrpaMMe M0 XHMHUU C Y4ETOM CHenupuKd HAyKd XUMHUH, e
3HAYEHUS B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4ETOM OOIINX
Hene ¥ NPUHIUIOB, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OoOIIero
oOpasoBanus B Poccuiickoit denepanun.

XuMUS Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK MTPAET 0COOYI0 POIIb B COBPEMEHHOM
[IMBWJIN3AIMU, B CO3IaHMHM HOBOHW 0a3bl MaTepuanibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
dbopMupOBaHKE PAlMOHATIEHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpYyKaroIlIeM MHUpPe KaK O €IMHCTBE MPUPOJIBI U YeIOBeKa, KOTOpoe (OpMUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHUs BEIIECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEro MHpA, OCO3HAHUS B3aWMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU TPUMEHEHUSI.

TecHo B3aMMOJEHCTBYST C JPYTMMHM €CTECTBEHHBIMM HayKaMH, XHMHS cCTajla
HEOTHEMJIEMON YacThIO MHPOBOW KYyIbTYphl, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO Tpylaa M
KU3HU Kakaoro wieHa oOmiecTBa. CoBpeMeHHass XUMUSl KaK HayKa CO3WAarelbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PElIeHUE II00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOH, HSKOJOTHUUECKOW O€30MacHOCTH |
OXpaHbI 3JJOPOBBA.

B coorBercTBMM ¢ 0OUmIMMM LETSIMM M TNPHHLIUIAMH CpEeIHEro oOIiero oOpa3oBaHuUs
conepxanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOy4YaloluXcsi, HEOOXOAUMYIO UM MJisi
BBIPA0OTKH MHUPOBO33PEHYECKUX OPUEHTHPOB, YCICHNIHOTO BKIIOUEHHUS B JKHU3HB COIMYMA,
MPOJIOIHKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBS3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsiioliuMH  TIpefMeTa «XUMHUs» SBISIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
XuMUsS» U «O0I1as 1 HeopraHuyeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOI HAYKH: CHCTEMa 3HAHHWK 10 HEOPTaHMYECKOW XHUMHH (C BKIIFOUCHHEM
3HaHUHM U3 00UIel XUMHUM) U OpraHWYecKol XUMuu. POpMHUPOBAaHUE JAHHOW CHUCTEMbI 3HAHHM
OpyU HM3Y4YCHHUU TMpeaMeTa OOEeCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHSITHI, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTypa conepkanus KypcoB — «Opranudeckas Xxumusi» 1 «O01as 1 Heopranuyeckas
XUMHS» c(HOPMHUpPOBAHA B MPOTPaMMe 1O XMMHUH Ha OCHOBE CHCTEMHOTO IMOAXO0/]a K M3y4eHUIO
yueOHOro Marepuana W OOYCIIOBICHa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUU Ha
OnpeAeNéHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYECKOH XHMHH BellecTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMUYECKON TEOPHH CTPOCHUS OPraHUYECKHX COEIWHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMUMHUYECKUX U BJICKTPOHHBIX MPEACTABICHHUI O CTPOEHUU BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHHU — OT YIJIEBOJOPOJOB O
CIIOKHBIX OMOJIOTUYECKH AaKTUBHBIX COeAMHEHHH. B Kypce opraHuueckoil XMMHU HOTy4aroT
pasBuTHe CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs IEPBOHAYAIBHBIC
MPEJICTABICHHUS] 0 XUMUYECKOU CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaAMeTe «XUMHsS» 0a30BOTO YPOBHS pacCMaTpUBACTCS
M3YYEHHBIII Ha YpPOBHE OCHOBHOTO 0O0Iero oO0pa3oBaHMsI TEOPETHUYECKU MaTepuanl u
dakTosornuecKkrue CBEACHHS O BEHIECTBAX M XMMHUYECKON peakinuu. Tak, B YaCTHOCTH, B Kypce
«O0mIast 1 HeopraHudeckass XUMUs» 00yJalOIIUMCSl TIPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3HaYeHHE TMEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX W METOJOJIOTMYECKUX MO3UIIMM,
Iy0Xe TOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIMI STOTO 3akoHa — OT 000OImaromer 10
OOBSICHAIOWIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BAKHEMIIUX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOKMCTBAX U
NPUMEHEHUH, a TAaK)Ke 0 XMMUUYECKUX PEAKIUAX, UX CYITHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 w11 KiaccoB 3yeMEHTaMH  COAEpP)KAHUSA, HWMEIOIIUMHU
KYJIBTYPOJIOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTU 3HAHUSA CIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PAcCKpbIBalOT €€ poJib B TI03HABATEIHbHOW U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaKEHUS K IPOILECCY
TBOpYECTBA B OOJIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUNH XUMUU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSATH €€ IS MOTOTHEHHs 3HAHUMN, pPeIleHus
MHTEJJICKTYaJIbHBIX U SKCIEPUMEHTAIbHBIX HCCIe0BaTeNIbCKUX 3aj1ad. B 1enoM conepikanue
yuebHoro nmpenmMera «XUMHS» JAHHOTO YPOBHS U3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpPOBAHHE Y
00yJaroIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUSI PMIOCOPCKUX UACH, TaKUX Kak:
MaTepHaIbHOE eIMHCTBO HEOPTaHUYECKOTO M OPraHUYEeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOIHBIX SBICHUI MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHBOPEUMH MEXIy HOBBIMU (paKTaMU M TEOPETHUECKHMHU MPEANOChUTKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpolieM, a Takxke MpobieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEpHUAJIOB.

B mulane pemieHust 3amad BOCIMTAHHUSA, Pa3BUTHS W COLMAIM3AMKM  OO0y4aroUIuxcs
OPUHSATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbI K OINPEACNICHUIO COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa MpeayCMaTpuBaOT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JNEHCTBUN, MMEIOIINX
0a30BOe 3HAUCHUE IS PA3TUYHBIX BHJIOB JIEATEILHOCTH: PEIICHHS Ppo0OieM, TIOUCKa, aHaIu3a 1
00paboTtkn wHMOpMaIMK, HEOOXOMMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIECH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B nmpakTuke npenojaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETro 00pa30BaHus, Tak U
HA YpPOBHE cpemHero obOmero oOpa3oBaHUs, TPH  ONPENEICHHH  COJEPKATEIbHON
XapaKTePUCTUKU TIIeNiell M3ydeHHUs TMpeAMeTa HaIpaBICHUEM IEePBOCTEIICHHON 3HAYMMOCTH
TPalIWLUMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOM HayKM Kak oO0riactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH YeNOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHpPOBOH KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeICNICHUIO 1[eJIel U3YUCHHsI IPEMETA SIBISETCS BIOJIHE ONPaBIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUsl IVIaBHBIMHU LEISIMH H3ydeHUsl MpenMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBASIIOTCS:

* (opMUpOBaHHE CHUCTEMBbl XHMHUYECKHX 3HAaHUH KaK BaKHEWIIEH COCTaBIISIONMIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIC MOHSTHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHUH XHMHU, OCBOCHHE sI3bIKAa HAYKH, YCBOCHHE H
NOHMMAaHHUE CYIIHOCTH JOCTYMHBIX O0O0OOIIEHUH MHUPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJICHHE C UCTOPHEN UX PAa3BUTHUS U CTAHOBJICHHUS;

* (opMupoBaHHE U Pa3BUTUE MPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHYECKHX peakluid, HeOOXOIUMBIX JJIsi MPUOOPETEHUsT YMEHUN OpPUEHTHUPOBATHCA B
MHUPE BEIIECTB U XUMHUYECKHX SIBIICHUH, IMEIOIINX MECTO B MPUPOJIE, B MPAKTHUECKON 1
IMOBCETHEBHOM KU3HH;

* pa3BUTHE YMEHHH H CIIOCOOOB JIEATENHHOCTH, CBS3aHHBIX C HAOMIOJECHUEM W
OOBSICHEHUEM XHMMHYECKOTO OJKCIEPUMEHTa, COONIOACHHEM TMpaBui 0e30I1acHOrOo
oOpaleHus ¢ BEeIeCTBaMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3aJay U3ydyeHus MpeaMeTa B
mporpaMMe Mo XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMHU
B cHcTeMe cpemaHero ooOmiero ooOpaszoBanus. CerojHs B TMpENoJaBaHUUW XUMHU B OOJbIICH
CTEMEeHH OTAAETCA NPEANOYTEeHHEe TMPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOyueHwus,
OpUEHTUPOBAHHOM Ha TOJArOTOBKY BBIMYCKHHMKA 0O0LIe00pa3oBaTeIbHOM  OpraHM3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHHSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWH U NMPUMEHEHUS WX B PEaTbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKUX 3a7ay.

B cBi3m Cc 3THM TpH HW3YYCHHHM TpeaMeTa «XUMHUS» JOMHUHUPYIOIIEEC 3HAYCHHUE
NPUOOPETAIOT TaKKe IeNN U 3a7a4H, KakK:

ajganTanus OOYyYaloIIMUXCS K  YCJIOBUSM JTUHAMUYHO  Pa3BUBAIOIIETOCS  MUPA,
dbopMupoBaHHE UHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHHIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSTUIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIICTEHITHI),
UMEIOUINX YHHUBEpCAIbHOE 3HAUECHUE JJISl Pa3IMYHBIX BUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIeM,
MOMCKA, aHanmu3a M o00paboTku uWH}OpMAINMK, HEOOXOMUMBIX [JIi MPUOOPETCHHsI OIbITA
NESATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMHUU, a TaKXKe JUIS OIECHKU C
MO3UIUI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIICCTB M XUMUYECKUX TPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
00ydJaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHHS 10 XHUMHU B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHBIE WH()OPMAIIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4YHO-TIONYJIpHON HH(DOPMALIUU XUMUYECKOTO
COJIepKaHuUs;



(GbOpMHUPOBAaHKE U PA3BUTHE Y OOYUJAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HAOIOIATEIBHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUU U MPOBEJACHUN XUMUUYECKOTO IKCTICPUMEHTA;

BOCIIMTAaHHE Y OOydYarOIUXCs YyOSKIEHHOCTH B TYMAHUCTHYCCKOH HAIPaBIICHHOCTH
XUMHUHM, ©€ BaXHOW PpONM B  pEIICHWH TJ0OaIbHBIX  MPOOJEM  palMOHAJIBHOTO
MPUPOIONIONB30BAHUS, TIOMOTHEHHUS JHEPTeTUYECKUX PECypCOB M COXPAHEHUS MPUPOIHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpeXHOr0 OTHOIICHHS K TPHPOJEC U CBOEMY
3JIOPOBBIO, & TaKXKE MPUOOPETCHHSI OIBITa WCITOJIb30BAHUS MTOYICHHBIX 3HAHWHA JUUIS TIPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYallHUSX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHHSIMH.

B yueGHOM miaHe cpemHero obiero oOpa3oBaHus mpeamer «XuMHs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTH «EcTecCTBEeHHO-HAYYHbIE PEAMETHI».

OO1ee YUCIIO YacoB, OTBEAEHHBIX JUISI U3YYCHUS XWMHHU, Ha 0a30BOM YpOBHE CPEIHEIrO
obmero obpazoBaHusi, cocrapiser 68 wyacoB: B 10 kmacce — 34 4vaca (1 ywac B Hepemo), B 11
Kiacce — 34 gaca (1 yac B Hefiento).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOH XUMHHU

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHUE B MOJIYYCHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHBbIC ToONOXKEHUS. CTPyKTypHBIE (OPMYJBI OPraHUYECKUX BeEIIeCTB. | omomorus,
n3oMepusa. XUMHUECKasi CBSA3b B OPraHUYECKUX COCTMHEHUSX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kiaccupukaluu — OpraHuyeckux  BemecTB.  Homenkiarypa
OPraHWYECKUX COCIUHEHUW (CHUCTEeMaTH4ecKas) M TpPHUBUAIbHBIE HA3BaHUS BaXXHEHIIMX
MPEICTABUTENECH KIIaCCOB OPTaHMYECKUX BEIIECTB.

DKCIEepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M WX MPEBPALECHUNA: O3HAKOMIIEHUE C
oOpa3laMu OpraHWYEeCKUX BEIECTB M MaTepHajllaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKUX BEIeCTB, HAOMIOACHHE U ONUCaHHEe JEMOHCTPAIIMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAHUYECKUX BEIIECTB MPU HArpeBaHUU (TUIABJICHHE, OOYTTTMBAHUE U TOPEHUE).

Yraesoaopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAn. MeTraH M 3TaH — MNPOCTEHIINE
MPEJCTABUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBA (peakuuM 3aMelleHus u
TOpPEHUs ), HAXOXK/ICHUE B IPUPO/IE, TOJYUCHHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUHN Psii. DTHIEH U MPOMUJIEH — MpOoCTeuine
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHME W XUMHYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMUS,
raJOreHUpPOBaHMs, THApATAlMU, OKUCICHUS U TOJMMEPHU3ALINH), TOTyYEHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBOMCTBa (peakuus nmoaumepusanun). [lonydenrne CHHTETUYECKOTO KaydyKa U PEe3HHBI.

AJKWHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHUYECKHH psA. AleTuineH —
IPOCTEHIINN MPECTaBUTENb ATKUHOB: COCTaB, CTPOeHUE, (PU3NUECKe U XMMUUYECKHUE CBOHWCTBA
(peakiuu TUAPUPOBaHUS, TaIOTEHUPOBAHUS, TUAPATALIUH, TOPEHHUS ), TOJIyYeHUE U TIPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (U3MUECKHE U XUMHUYECKHE CBOWMCTBA (pEaKIuu
TraJIOT€HUPOBAHUSI M HUTPOBAHMS), NOJyYEHHE W INpPUMEHEHHe. Tonyon: cocmas, cmpoenue,
Quszuueckue u xumuueckue ceoticmea (peakyuu 2an02eHUPOSAHUs. U HUMPOBAHUL), NOJLyYeHUue U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHdeckass CBs3b MEXIYy YIVIEBOJOPOJAMH,
MPUHAJISKAUTUMHU K Pa3IMYHBIM KJlaccam.

[TpuponHble UCTOYHUKU YTIIEBOAOPOOB. [IprpoaHbIil ra3 u nmonyTHble HEPTSIHBIE Ta3bl.
Hedtsr u e€ mnpoucxoxnenue. CrocoObl mepepadOTKM HEPTH: TEPEroHKa, KPEeKUHT
(TepMUYECKHi, KaTaTUTHYeCKHit), muponu3. [IpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MPOMBINIIICHHOCTH | B ObITY. KaMeHHBIH yroib ¥ MPOAYKTHI €r0 MepepadboTKH.

OKCIepUMEHTAIbHbIE METOAbl M3YUEHHS BEIIECTB M WX MPEBPALLECHUN: O3HAKOMIIEHHE C
oOpa3lamu 1iacTMacc, KaydyyKoB U pe3uHbl, Koyuiekiuuu «Hedtb» u «Yromnp», MogenupoBanue
MOJIEKYJI YTJIEBOJOPOJOB M TaJOT€HONPOU3BOJHBIX, IPOBEACHUE NPAKTUYECKOW pPabOTHI:
MOJIyYeHHUE TUIICHA U U3YYEHUE €r0 CBOMCTB.

PacuérHble 3agayn.




Berunciennss 1o ypaBHEHHMIO XUMHYECKOM peakuuu (Macchl, 00BEMA, KOJUYECTBA
UCXOJHOTO BEIIECTBA WJIM MPOAYKTA pPEaKIUU TO HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEILIECTB UM MPOJIYKTOB PEAKIIUH).

Kuciopoacoaep:kamme oprannyeckue coeinHeHus

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON M 3TaHOIN: CTpPOEHHUE, (U3NUecKue Hu
XUMUYECKHE CBOMCTBA (pEaKIMU C aKTUBHBIMU METAJJIaMHU, TajJOor€HOBOAOPOJAMH, TOPEHUE),
npuMeHeHue. BonopoiHbie CBA3M MEXy MOJIEKYJIaMH CIUPTOB. JleficTBUE MeTaHoa U 3TaHoa
Ha OpraHU3M YeJIOBEKA.

MHoroaromMHble CHUPTHI. DTWICHIJIMKOIb W TJIMLEPUH: CTpOeHHEe, (u3Mueckue u
XUMHUYECKHE CBOMCTBA (B3aMMOICUCTBHUE CO IIETOUYHBIMU METAJUIaMH, KaYECTBEHHAsI peaKkIus Ha
MHOIOaTOMHBIE CIUpPTHI). JleficTBuEe Ha opraHusMm uenoBeka. lIpuMeHeHue rinunepuHa u
STUJIEHTJINKOJIA.

®deHoJ: CTpOeHHWE MOJEKYNbl, (U3NYEeCKHe W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue genona.

Anpaerunpl U kemonvl. DopManbAETHA, aleTAIbICTH: CTpPOeHUE, (QU3NYECKHe W
XUMUYECKHE CBOMCTBA (pEaKkLMM OKHCICHUS M BOCCTAHOBIICHMS, KAaYECTBEHHBIC PEAKIINH),
MOJIy4YeHUE U IPUMEHEHUE.

OnHOOCHOBHEIE TIpe/iebHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3nIecKre U XUMUYECKUE CBOMCTBA (CBOICTBA, O0IIKE /IS KJIacca KHCIOT, PEaKIus
stepudukanmu), MoiydeHne U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
UX MOIOIIIEE JICUCTBHE.

CrnoxHble 3pUpbl KaKk MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. [ MAPONIN3 CIOXKHBIX 3(PHUPOB.
Kupsl. ['maponus sxupos. [Ipumenenue xupoB. brosiorndyeckas poib JKUpPOB.

YrneBonbl: cocTaB, KiaccuuKanus yrieBoaoB (MOHO-, IU- U Mmojucaxapusl). [mroko3a —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTH CTPOSHUS MOJEKYIbI, (PU3MYECKHEe U XUMHUYECKUE
cBoiicTBa (B3aumopnelictBue ¢ ruapokcugoM menu (II), okuciaeHne amMMHauHBIM PAacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHWE, OpOXKEHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJC,
npUMeHeHue, ouonoruueckas poib. @otocunTe3. OpykTo3a KaKk U30MEP IIFOKO3BL.

Kpaxman u nemnrono3a kak npupoAHbie noauMepsl. CTpoeHHe Kpaxmaia U LEJUIF0I03bL.
®du3nueckue U XUMHUECKUE CBOMCTBA KpaxMaia (TUIpOIu3, KaueCTBEHHAs! PEaKIus C HOJAO0M).

OKCIIEpUMEHTAIbHbIE METO/Bl W3y4Y€HHUs BEIIECTB M MX MPEBPALICHUN: NPOBEJICHHUE,
HAOJIO/ICHUE U OINHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHbBIC
peakiuu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaom wmeau(ll)), mMHoroaToMHBIX
cnupToB (B3auMopelcTeue mmuepuHa ¢ ruapokcugoM meau(ll)), anpaernnoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmenu(ll), B3ammopeiicTBUe
Kpaxmajga C HWOJOM), MPOBEACHHUE MPaKTUUECKOW padOThl: CBOWMCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnbie 3amaun.

Berunciennss 1o ypaBHEHHIO XUMHYECKONW peaknuu (Macchl, 00BEMA, KOJWYECTBA
MCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKklUHUU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BEIIECTB UM MPOJYKTOB PEAKIIUH).

A3o0TcoaepKalle OpraHnyecKre COeqUHEHNUS.

AMUHOKHCIOTHI Kak aM(OTepHble OpraHuyeckue coeauHeHus. Dusmueckue u
XMMHYECKHE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe IuiuHa). buonornueckoe 3Ha4YeHUE
aMHUHOKHUCIIOT. [lenTuasl.



benku kak npupogHBIE BBICOKOMOJEKYJSpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJKOB: THUIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIE PEaKIIUU Ha OCJIKH.

OKclepUMEHTaIbHbIE METOJbl M3Y4EHHUs BELIECTB M MX IpEeBpalleHuil: HaOIoAeHue U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: J€HAaTypalus OEIKOB INpU HarpeBaHUM, IL[BETHBIE
peaxiu OenKoB.

BbicokomoIeKyIsIpHBbIEC COeTUHEHHS

OCHOBHBIE TNOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, MOJIHUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALNU, CpPeAHsAs MoJyeKynspHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — IOJIMMEPU3ALIS U TOJIMKOHEHCALIHSL.

OKCHEpUMEHTAJILHBIE METOJIbl M3Y4YEHHs BELIECTB U MX NPEBPAILICHUN: O3HAKOMIIEHUE C
0o0pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAY4YKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€l MPU M3Y4eHMM opraHnyeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHH, TaKk H
HIOHATUH, ABJSIOIINXCS CUCTEMHBIMU JJIS1 OTAETIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHATHS: SBJIEHUE, HAayuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CHUHTE3, KIaCCU(PUKAIMs, TMEePUOAUYHOCTb, HAONIOJCHUE, HU3MEpEHHe,
AKCIEPUMEHT, MOJIEIIMPOBAHHUE.

®dusnka: Matepus, YHEPIUs, Macca, aToM, IEKTPOH, MOJIEKYJa, YHEPreTUYECKUN YPOBEHB,
BEILIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHULIBI
UX U3MEPEHUS.

Buonorusi: knerka, opraHusM, Ouocdepa, oOMeH BEIIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBOIBI, )KHPHI, PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/BI, MOJIE€3HBIE HCKOMAEMBIE, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBbe MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTaHUS, MOIOIUE CPEACTBA,
JIEKapCTBEHHBIE M1 KOCMETHUECKHE MTPENapaThl, MaTEPHAIIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHHYECKAS XUMMUAA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMHUecKui areMeHT. AToM. Sapo artoma, H30TOMbI. DIJIEKTPOHHAas 00O0JI0YKA.
DHepPreTUYeCcKrue ypoBHHU, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d- amemMenTsl. OcoOeHHOCTH
pacmnpeneneHus 3JIeKTPOHOB MO OpOUTAIsM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHass KOHPUTYpAIHs aTOMOB.

Ilepuonnueckuii 3axkoH u llepuoguyeckas cucrema xumuueckux osiemeHtoB . H.
MenneneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M [lepHoanyueckoil CHUCTEMBbl XUMHUYECKUX
sneMmeHToB JI. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CII0KHBIX BEIICCTB
0 TPYIIaM U nepuogam. 3HaueHue MEePUOIUIECKOro 3aKOHa B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKash CBA3b. BUAbl XUMHUYECKOH CBA3M (KOBAaJICHTHAs
HEeMoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM



XUMUYECKON CBs3U (OOMEHHBI M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBsi3e. BaneHTHOCTH.
DNeKTpooTpULaTeNbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BeIlleCTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsatue o qucnepcHbix cucremax. VICTUHHBIE U KOJIOMIHBIE pacTBOpbl. MaccoBast 10Jis
BEILIECTBA B PACTBOPE.

Knaccudukanust HeopraHuyeckux coenuHeHuid. HomeHkIaTypa HEOpraHWYECKUX
BEIECTB. ['eHeTnyeckas CBSI3b HEOPraHWYECKHUX BEIIECTB, NPUHAMICKANMX K pPa3IuYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamuss XHMHYECKUX peakuil B HEOpPraHMYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3IHyYHBIX (hakTopoB. OOpaTUMBbIE pEaKIUH.
Xumnueckoe paBHoBecue. DakTopbl, BIUSAIONIME HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunmun Jle [latensbe.

OnektponuTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEUIECTB M HX MPEBPALICHUN: JEMOHCTpaIUs
tabmui «[leproguyeckas cucrtema xumuueckux smeMeHToB J[. M. MenpaeneeBa», u3ydeHue
MoOJIelIe KPUCTAJUTMUECKUX PEmETOK, HAOMIOJeHHEe U ONHUCaHWE JEMOHCTPAMOHHBIX U
71a00paTOPHBIX OMBITOB (PA3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaam3aTopa,
ONpEJIETICHUE CPellbl PaCTBOPOB BEIIECTB C NMOMOIIBI YHHUBEPCAIBHOTO MHAUKATOPA, PEAKLIUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKONW paboThl «BnusHue pas3nuyHbIX (aKTOpoB Ha
CKOpPOCTb XUMHUYECKOU pEaKLIK».

Pacuérnbie 3amaun.

PacuéTel M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMi, B TOM YHCJIE TEPMOXUMUYECKHUE PACUETHI,
pacuéThl ¢ UCMOJIB30BAHNEM TIOHATHUS «MacCOBas JI0JISl BEIIECTBA».

Heoprannyeckasi Xumus

Hemeramnel. Ilomoxenue HemeramioB B Ilepuonnueckold cuUCTEME XUMHYECKHUX
snementoB JI. 1. MenneneeBa M OCOOCHHOCTH CTpOCHHUSI aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPOTHS HEMETAUIOB (Ha IpUMEpPE KUCIopoaa, cepsl, hochopa u yriepoaa).

XUMHUECKUE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJIoTEHOB, cepbl, a3o0tTa, (ocdopa,
yIiepoJia U KpeMHUs1) U UX COCAMHEHUH (OKCUOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX
COCIUHCHHIA).

[IprMeHeHre BaKHEUIIIUX HEMETAVIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenue meranos B Ilepruoanyeckoi cucteMe XUMUYECKUX 2JIEMEHTOB /1.
U. MenaeneeBa. OCOOEHHOCTH CTPOCHMS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. OOmue
dbusndeckue cpoiicTBa MeTauioB. CIIaBbl METa/UIOB. DJIEKTPOXUMHYCCKUN Psijl HaNPSIKECHUH
METaJIOB.

XUMHYECKUE CBOWCTBA BAXKHEWMILKMX METAUIOB (HATpUM, Kalluid, KajdblUW, MAarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHHI.

OO6mue cnocoOsI oydeHus MeTaioB. [I[puMeHeHe METAIITIOB B OBITY M TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOJAbl H3YyYEHHs BEUIECTB M UX NPEBpAIlCHU: H3y4yeHUe
KOJUIGKIIMM «MeTalibl U CIUIaBbl», OOpa3lOB HEMETAJIOB, PELICHHE SKCIEPUMEHTAIbHBIX



3amay, HAONIOJACHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIADOPATOPHBIX  OMBITOB
(B3auMOJENCTBUE TUAPOKCUIA ATIOMHUHHUS C PACTBOPAMHM KHUCIIOT M LIENOYEH, KAa4ECTBEHHBIE
pEeaKIMu Ha KaTUOHBI METAJIJIOB).

PacuérHrle 3agayn.

Pacué€Tel mMacchl BemiecTBa WM 00BbEMa ra3oB MO W3BECTHOMY KOJHUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOUIMX B PEaKIUU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xumMun B 00eCTie4eHIH YKOJIOTHYECKOM, SHEPTETUUECKON U MUIIEBON 0€30MacHOCTH,
pa3BuTuM MeAuIUHbL. [loHSATHE O HAay4YHBIX METOJaX TMO3HAHUS BEUIECTB U XHMHYECKUX
peaKuHuii.

[IpenacraBnennss 00 OOMMX HAYYHBIX NPHHIMIAX MPOMBIIIJICHHOTO TOJYYCHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUAIOB: BAXXHEHIIME CTPOUTEIbHBIE MAaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl SJIEKTPOHUKH,
HaHOMAaTEePHAJIbl, OPTAaHMYECKHUE U MUHEPAIbHBIC YIOOPCHHUSI.

XuMHUS U 3[I0pOBbE 4YEJIOBEKa: MpaBWJia HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MaCHOTO MCIIOIh30BaHMS MMPENapaToB OBITOBOM XMMHUU B TIOBCETHEBHOM JKU3HH.

MexpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBSI3CH MPU M3yYEeHUU OOIIeH W HEOPTraHWYECKON XUMHH B
11 kimacce oCyImecTBISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITHH,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
IIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHS: HAy4YHBIM (akT, TUIMOTE3a, 3aKOH, TEOpHs,
aHaau3, CHHTE3, Kiaccudukanms, MEePUOJUYHOCTb, HaOJII0IeHHE, AKCIIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHHUE, SBIICHHE.

®dusnka: Marepus, SHEPrusi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H30TOI,
PaIuoaKTUBHOCTD, MOJIEKYJA, SHEPTETUUYECKUN YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUIMHBI U SUHUIIBI KX U3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

["eorpadusi: MuUHEpaIBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIC UCKOMTAEMbIE, TOTLTUBO, PECYPCHI.

TexHoJIOTHS: XHUMHYCSCKas MPOMBIIIUIEHHOCTb, METaJUTyprHs, MPOU3BOACTBO
CTPOUTETBHBIX MaTepHaoB, CEIIbCKOXO3IMCTBCHHOE MIPOU3BOCTBO, MHIIeBas
MPOMBINUICHHOCTh, (papMareBTU4YeCKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpEenapaTroB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaT€pUANIOB, JIEKTPOHHAS MPOMBIILICHHOCTD,
HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMLBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOy4YalOIMIMMUCS
nporpaMM CpeaHero oOmiero odpa3oBaHUsl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIMETHBIM).
Hay4Ho-MeToanuecko OCHOBOW JuIsi pPa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHMS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero o0pa3oBaHHS
BbIJIETICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEACIICHHIO;

HAJIMYUE MOTUBALUU K 00YUEHUIO;

I[EJICHAIIPaBJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTMYHOCTH HAa OCHOBE KIIFOUEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINK 0a30BOM HAYKH XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmIMXCS PYKOBOJCTBOBATHCS B CBOCH NIEATEIHHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYue TMPABOCO3HAHUS DKOJOTUYECKOM KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LENU U
CTPOUTD KU3HEHHBIE TIAHBI.

JIM9HOCTHBIE pPE3yJbTaThl OCBOCHHUS MpeaMera «XHMHs» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M  BOCIUTATENIbHON JEATETbHOCTH B COOTBETCTBUHM C€ TI'yMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJeallaMd POCCHUHCKOTO
TpaXXTaHCKOTO OO0IIecTBa, MPUHATBIMA B OOIIECTBE HOPMAMH M TMPAaBWIAMHU TOBEICHUS,
CIOCOOCTBYIOIIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00yYaIOIIUXCSI.

JIngHOCTHBIE pe3yabTaThl OCBOCHUS MPEIAMETa «XUMHUS» OTPaXaroT cOPMHPOBAHHOCTH
OMbITAa TIO3HABATENILHOM M TPAKTHYECKOH JESITENbHOCTH OO0YyJaromMXCs 10 peaau3alud
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHHUS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX M MpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHUHN B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITETbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnn yueOHbBIX U MO3HABATENIBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIM3€ Pa3IMYHBIX BUIOB yUEOHOMN AESITEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOIUEHUSI K HCTOPUYECKOMY M HAay4HOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBa)XEHUsI K MpOIECCy TBOpPUECTBA B 00JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHEHHUS
XUMHUH, OCO3HAHMS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yibTaT UIMTEIbHBIX HaOII0JeHU,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;



MHTEpeca M TI03HABaTEeNIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHaIu3e
uH(OPMAIIUU O NEPEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HAa MOpPaAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE IOBEJEHUE M IOCTYNKHM CBOMX TOBAapUIIeH ¢ MO3UIUI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHus KYJIbTYPHI 310POBb:

NOHMMaHMs LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHNsT MpaBWJI 0€30MacHOTO OOpaIleHusl C BEMIECTBAMH B OBITY, MOBCEIHEBHOM
JKU3HU U B TPYAOBOU JI€ATETbHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJ WHAMBUAYAIBHOTO M KOJUIGKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIOJCH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YIMOTPEOIEHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

S) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATEIbCKONW JEATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX NEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHHH MPaKTUYECKHX 3a7ad COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, UIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3lnyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAaHUH 0 XUMUH;

YBaXXEHUSA K TPYAY, JIOAAM TPpYyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHIYalbHOW TpPaeKTOpHH OOpa3oBaHMs,
Oynymeil mpodeccun U peaan3alnuy cOOCTBEHHBIX XU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIECTBa;

6) PKO0JIOTMYECKOIr0 BOCIIUTAHUSA:

HKOJIOTHYECKH 11€7€CO00Pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
’KW3HU Ha 3eMIIe;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MpoOieM, BIUSHHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE NTPUPOJAHON U COLIMATIBHOM CPEBI;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIH30BAHUS JTOCTHIKEHUN XUMUH ISl PEIICHUST BOTIPOCOB
PaLMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BpPE OKPYXAIOIIEH MPUPOIHOU Cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPEITPHHIMAESMbIX
JEHUCTBUN U NPEJOTBPALLATD UX;

HAJIMYUSl PA3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpPbI, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW  HANpaBiICHHOCTH, YMEHUS PYKOBOJCTBOBATbCSI HMHU B
MI03HABATEIBbHOM, KOMMYHUKAaTHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU U OOIIECTBEHHOW MPAKTUKH;



NOHUMaHMsl CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMs €€ posu B (OPMHUPOBAHUU
panMoOHATBFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLIeM
MHUpE KaK O €AMHCTBE IPUPOJABI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
peleHnH MpobIeM COXPaHEHUS IPUPOJIHOTO PAaBHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHUHM [Js1 COBPEMEHHOW LMBMWIM3AaLMU: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH M Ba)XHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM
KYJIBTYpPBI, pEIICHUH TI00aJbHBIX MPOOJIEM YCTONYNBOTO pa3BUTHS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUITUHBI,
00eCreyeHn! YCIIOBHM YCIIEIIHOTO TPyAa U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHHI OKpYXKAalOIIEro MHUpa M IPOMCXOIAIIMX B HEM H3MEHEHHH,
yMEHUs ie7aTh 000CHOBaHHbIEC 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOLIUXCS TaHHBIX
C LIEJIBIO MTOJIYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA Ul peLeHHsI TpolieM
B PEAIBHBIX )KMU3HCHHBIX CUTYALHX;

MHTEpPEeca K NO3HAHUIO U UCCIIEN0BATENIBCKON JESTENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpHIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUU B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccHoHaTbHON
JESATENBHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yNbTaThl OCBOCHUS YUEOHOTro IpenMeTra «XUMHS» Ha YPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEKAUCUUIUIMHAPHBIC
(MeXmpeIMeTHbIE) 00IIeHAYYHBIC TTOHATHS, OTPAXKAIOIINE IETTOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHSs, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHUE);

yYHUBEpCaJbHbIE  yueOHble  JCHCTBHS  (TMO3HABaTEIbHBIE,  KOMMYHHKATHBHEIC,
peryisTuBHBIC), oOecrneunBarone (opMupoBaHHe (YHKIMOHATLHOW TPaMOTHOCTH |
COLMAIHOM KOMIIETEHIIMH 00y4aromuxcs;

CIIOCOOHOCTh ~ OOYYaIOMIUXCS  HWCIOJh30BaTh  OCBOEHHBIC  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHUYCCKHE 3HAHWS W YHUBEPCAIbHBIC Yy4YeOHBIC ACHCTBUS B IO3HABATECIBHOW H
COIMAJIBHOM MPAKTHUKE.

MeTaHpeHMCTHBIe PE3yJIbTaThl OTPAKAIOT OBJAACHUC YHUBCPCAJIbHBIMU y‘-IeGHBIMI/I
MMO3HAaBATCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBHHMH.

Osgiiaienne yHHBepPCaIbHBIMH Y4eOHBIMU MO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3oBbI€e JOorHUecKue JeiCcTBUA:

CaMOCTOSITENILHO (OPMYJIUPOBATh M aKTyaJIM3UPOBATH MpoOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpeNeNATh e ACATEIbHOCTH, 3ajaBas IMapaMeTpbl M KPUTEPUU HX IOCTHIKCHHS,
COOTHOCHTD PE3YJIbTaThI JACATEIBHOCTH C IIOCTABJICHHBIMH LIEJISIMU;



UCIIOJIb30BaTh MPU OCBOEHUM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BbIACIATH
XApPaKTCPHBIC TIPU3HAKU HOHATHH WU YCTaHaBJIMBATb WX B3aUMOCBA3b, HUCIOJIb30BATh
COOTBCTCTBYIOIINEC MMOHATHA IJIA OGBHCHGHI/IH OTACIIIbHBIX q)aKTOB u HBHGHHﬁ;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIacCU(UKALUY BEUIECTB U XMMHUUECKHUX PEaKIIHii;

yCTaHaBIMBATh MPUUUHHO-CJIEICTBEHHBIE CBSI3U MEXKY N3y4aeMbIMU SBJICHUSIMU;

CTPOUThH JIOTUYECKUE PpACCYKIAEHUS (MHIYKTUBHBIE, JIENAYKTUBHBIE, 110 AaHAJIOTUN),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJIIOUEHHUS;

NPUMEHSTH B IPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJINYECKHE (3HAKOBHIE)
MOACIIN, HpGO6p&30BBIBaTB MOZACIILHBIC TPECACTABIICHUS — XUMHYECKUH 3HAK (CI/IMBO.H) DJIEMEHTA,
XUMHU4eckass ¢GopMyna, YypaBHEHHE XHMMHUYECKOH peakuuu — TpU pPElIeHHH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3ajay, MPUMEHSTHh Ha3BaHHBIE MOJENbHbIE MPEICTAaBICHUS
JUTSI BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XMMUUECKHUX PEAKIIHMA.

2) 0a30BbBIe HCCJIEI0BATEILCKHE AeliCTBHS:

BJIaACTb OCHOBAMHU MCTOJI0OB HAYUYHOTO IMMO3HAHHW BEIICCTB U XUMHUYCCKUX peaKHHﬁ;

dbopMynupoBaTh LEAM M 33Jayd  HMCCIEAOBAHMS, HCIOJb30BaTh I[IOCTAaBIECHHBIE U
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHBIE BOIMPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/IH THUIIOTE3BI 11O MPOBCPKC MPABHUIILHOCTU BBICKA3bIBACMBIX Cy)I(,Z[CHHﬁ;

BJIaACTb HABBIKAMU CAMOCTOATCIIbHOTO IIJIAHUPOBAHUA W MNPOBCACHUA YUYCHHUYCCKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOIaTh 32 XOJIOM IPOIECcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATH OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUUYECKON MCCIIEIOBATEILCKOW W TPOEKTHOW JICSITEIIbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHuUs
MPAKTUYCCKUX 3aaa4, IPUMCHCHUTIO PA3JIMIHBIX MCTOAOB ITO3HAHUA.

3) padora ¢ nunopmanueii:

OpUEHTUPOBAThCA B PpA3IUYHBIX HCTOYHUKAX HHpOpManuu (Hay4HO-IOMYJIpHas
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO pPA3JIMYHBIX BHUJOB M (QOPM TPEACTABICHUS, KPUTUYECKH
OLICHUBATH €€ JOCTOBEPHOCTDh U HENIPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3UYHble METOAbl MpH IOUCKEe U OTOOpe
uH(popMalii, HEOOXOAUMOI /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BaHHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U
PA3JINYHBIX ITOUCKOBBIX CUCTCM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (popMy mpeacTaBieHUs HHGOpMaUu (CXEMBI,
rpaduku, TuarpaMmbl, TaOJIUIBI, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAYYHBIM S3bIK B KayeCTBE CpEACTBA NpU pPabdoTe C XUMHYECKOU
uHpopMaluell: MPUMEHATh MeEXIpeaAMeTHble ((U3NYecKue M MaTeMaTHYeCKUE) 3HAKU H
CHUMBOJIBI, (hOpMYyIIbI, a0OpeBUATYpPHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIIHOCTH.

OBiageHne YHHBEPCAJTbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMbI B XOJI€ JUAJIOTA W/WUIHN JTUCKYCCHH,
BBICKA3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIaTh C HpE3EHTAIlel Pe3ysbTaTOB IO3HABATEIFHON IEATEIFHOCTH, MOJTYYCHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH  BBINOJHEHHUM XUMHYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCICAOBAHUIO CBOWCTB H3YyYaeMbIX BEIIECTB,
peann3anuy y4eOHOro TMpoeKTa W (HOPMYIUpPOBATH BBIBOABI IO pe3yibTaTaM IPOBEIEHHBIX
MCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MO3UINH B X0/1€ 00CYKICHUS 1 0OMEHa MHCHUSAMH.

OBJiaieHNe YHHBEPCATbHBIMH PeryssTUBHbBIMU 1€l CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO TO3HABATENBHYIO AEATEIbHOCTD,
ompezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaIaraéMblii aITOPUTM JICHCTBUIM NPU BBIMOJIHEHWH Y4EOHBIX M HCCIIEOBATENLCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM MOJIYyYE€HUSI HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIAITh CaMOKOHTPOJIb CBOEH JIESATEIBHOCTH Ha OCHOBE caMOaHalW3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[IpenMeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasl XUuMHUs» OTPaKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHYECKOW COCTABISIONIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XHMHUHU B IIO3HAHUM SIBJICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOOUMOH IUis
pelIeHus] MPAaKTHMYECKUX 3a7a4 W SKOJIOIMYecKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeLe;

BIAJCHUE CHUCTEMOM XUMHYECKMX 3HAHHUW, KOTOpas BKJIOYAET: OCHOBOIIOJIArarolue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
JIEKTPOOTPHULIATENIBHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHass ¢opmyna (pa3BépHyTas W
COKpaliéHHasl), MOJIb, MOJSIpHAs Macca, MOJIAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHANMBHAS TPYNNa, paauKajl, H30MEpHs, W30Mephbl, TOMOJOTHYECKUH psill, TOMOJOIH,
YIJIEBOIOPOABI, KHCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BeumiectB A. M. DbytiepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWH; MHUPOBO33PDCHUYECKUE 3HAHMs, JIEXKAILME B OCHOBE IIOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMYECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U 0€30MaCHOM HCIOIb30BAHNY BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U IIPAKTUYECKOH JEATEIbHOCTH YEII0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MMPU3HAKHU MMOHATUH, yCTaHABINBATh
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOINUE MIOHATHUS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
MIPEBPAILICHUI OPTraHUYECKUX COCTMHEHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHYECKYIO CHUMBOJHKY IJIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (OpMYIT OPraHNYECKUX BEIIECTB
Y YPaBHECHHU XMMHUYECKUX PEAKLHH, U3TOTABIMBATH MOJEIN MOJEKYJ OPraHUYECKHX BEILECTB
JUISL AJUTFOCTPALlUU MX XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAICKHOCTh U3YYCHHBIX OPraHMYECKHX
BEUIECTB 110 MX COCTaBy U CTPOEHHUIO K ONPEAEeNEHHOMY KIIAcCy/TpyIIle COEIUHEHUN
(yrmeBomoposl, KHCIOPOA M  a30TCOACpXKAILME COCINMHEHHUSA, BBICOKOMOJIEKYJISIPHBIE



COCMHEHMS), JaBaTh MM Ha3BaHWs 1o cucrtemarndyeckord HomeHkiarype (IUPAC), a Takxke
NPUBOAUTH TPUBHAIIbHBIE HA3BAHUS OTIEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUJIEH,
aleTUIICH, STWICHIJIUKOJb, TIUIEPHH, (QeHOMN, (OopMaibIeTHA, aleTaabIeThi, MypaBbUHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€ApUHOBAsl KHUCIIOTa, TII0K03a, (pPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNSATh BHUJAbI XHUMHUYECKOH CBS3M B OPraHUYECKUX
COeIMHEHUSIX (OAUHAPHBIC U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHSI NMPHUMEHSTH IMOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. bytiepoBa miis 0OBbSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHHUsSI MacChl BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTAaBUTENEH PAa3IUUYHbBIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeTaH, 2TaH, STWICH, NPOMWICH, areTwieH, Oyramuen-1,3, merwnOyraaues-1,3, OeHzou,
METaHOJ, dTaHOJ, THJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIeIHI, MypaBbUHAs U yKCyCHas
KHCIIOTBI, TJIIOKO3a, KpaxMmaj, UeJIl003a, aMUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMU YPaBHEHHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX pPEaKIHi ¢
HCIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh MCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MepepabOTKM M MPAKTUYECKOE MPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHSA [0 XMMHYECKUM YpaBHEHUSAM
(Macchl, 00bE€Ma, KOJMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, HCIONb3YEMbIX B XHMHUU MpPH M3YyYEHUH BEIIECTB M XUMHUYECKUX SIBICHUMN
(HaOnrofieHne, W3MEpPEHUE, OKCICPUMEHT, MOJCIUPOBAHKE), WCIOIb30BaTh CUCTEMHBIE
XUMUYECKHUE 3HAHUSA JJIsl IPUHSTHUS PEILICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYALMIX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIA MOJL30BAHUS XUMHUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIA OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIMBITOB;

c(OpMHUPOBAHHOCTh YMEHUHN IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUHA HKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIICHA U U3yUYEHHE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OEIKOB TpHu
HArpeBaHUU, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu ¢ BEIIeCTBaMU U JIaOopaTOPHBIM O00OpYIOBAaHUEM, MPEJICTABIATh PE3YIbTAThI
XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX pEaKUuil Hu
(dbopMyITUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMaIHIo,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOUYHUKOB (CpeACTBa MaccoBOM nHpopmaruu, HTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIeCO00pa3HOTo
MOBEJICHUS B OBITY M TPYAOBOH JEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3/I0POBbI U
OKpYKarolllel NMPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA YKUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BEIIECTB, MOHMMas cMbica mnokazatens [IJIK, moscusaTe Ha
npuMepax crocoObl YMEHBIICHUS U MPEJOTBPAIICHHUS] UX BPEIHOrO BO3JIEHCTBUS Ha OpraHU3M
YEJIOBEKa;



JUTST OOYYaOIIUXCS ¢ OTPaHWYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBBS: YMEHHUE NMPUMCHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIESCTB M XUMUYECKUX SBIICHUM;

JUISE  CIICTIBIX W CA0OBUASIIMX OOydYaloImUXCs: YMEHHE WCIOJIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMudeckux GopMyiI.

11 KUIIACC

[IpeameTHBIE pe3ynabTaThl OCBOCHHS Kypca «OOmas W HEOpraHWdYecKas XUMHUS»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOM COCTAaBISIONICH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XHWMHUU B TO3HAHWUHU SIBICHHUNW TPUPOIBLI, B (POPMUPOBAHUU
MBILUIEHUSI U KYJIBTYpPhl JHYHOCTH, €€ (YHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOJUMOW s
pelleHns MPaKTUYEeCKHX 3aJad U HSKOJOTMYECKH OOOCHOBAaHHOTO OTHOUIIEHHS K CBOEMY
3I0POBBIO U MIPUPOJHOM Cpee;

BIIAJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOMOJIArarolue
MOHATUS (XUMHYECKUH 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIC OpOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBI O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKUCIICHUsI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NINYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelIéTka, TUIMBl XUMHYECKHUX  PEaKIHil, pacTBOp, AJIEKTPOJIHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XMMHYECKOW  peaklMd, XHUMHYECKOE€ pPABHOBECHE); TEOPUH W 3aKOHBI  (Teopus
ANEKTPOIUTUYECKON Juccouranuu, nepuoguueckud 3akoH J[. WM. MeHnngeneeBa, 3akoH
COXPAHEHHUsI MAcChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPAILLCHUS SHEPTUU MPU XUMHUYECKHUX
peakIusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SA3BIK XWUMHH, MHPOBO33PEHUECKHE 3HaHUS,
JeXalue B OCHOBE ITIOHMMAaHWs IPUYMHHOCTH M CHCTEMHOCTH XHMHWYECKUX SBJICHHH,
(dakToNOrMUecKre CBEECHUSI O CBOMCTBAX, COCTaBe, MOMYyUYEHUH U 0€30MacHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTHUUYECKOU IEATETHPHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMMCAHUM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemIECTB W ypaBHEHUN XHUMHUYECKUX PEaKIUi, CHCTEMaTHYECKyl0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHbIE Ha3BaHUA OT/ACJIBHBIX HEOPTaHMYECKUX BEIIECTB (yrapHbIl ras,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi M3BeCTh, HErami€Has HM3BECTb, MUTHEBAas COJa, MUPUT U
Apyrue);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEATh BaJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKIX
3JIEMEHTOB B COEAMHEHUSX PA3JIMYHOrO COCTaBa, BUJ XUMHUUYECKON CBSI3M (KOBAJIEHTHAs!, HOHHAS,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHUSIX, TUI KPUCTAUIMUECKOU PEHIETKH KOHKPETHOIO
BEIIECTBA (aTOMHasi, MOJEKYJIspHas, MOHHAs, METa/NIMuecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
MO0 UX COCTABY K OMpPEACIEHHOMY KJIACCY/TPyIIe COeAUHEHUN (MMPOCThIE BEIIECTBA — METAJLIbI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICH mepuogudeckoro 3akoHa J[. M.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMaTHU3UPYIOLIYIO, OOBSCHUTEIBbHYIO U
IPOTHOCTUYECKYIO (DYHKIIUY;



C(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 1eMEHTOB 1-4 nepuonos [lepuonnueckoii cucTeMbl XUMHUUECKHX diieMeHToB J[. 1.
MeHnneneeBa, HCIONb3Ys MOHATUS «S-, P-, d-DIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHH», OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHUYECKHX D3JIEMEHTOB M HX
COEMHEHUH Mo nepuoaaM u rpynnam [lepuoguyueckoil cucTeMbl XUMUYECKHUX AeMeHToB /. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXAY HEOPraHMYEeCKHMMM BEIIECTBAMH C IIOMOLIBIO YPAaBHEHHMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUUIMPOBATh XMMHUYECKHE PEAKLUU IO Pa3IMIHBIM
IOpU3HAaKaM (YUCIy M COCTaBy pEarupyrolMX BeIIEeCTB, TEIUIOBOMY 3((deKTy peakiuH,
U3MEHEHMIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, yUYaCTHUIO KaTalnu3aTropa);

c(OPMHPOBAHHOCTh YMEHHUM COCTABIIATh YPAaBHEHUS PEAKIMHA Pa3IHUHBIX TUIIOB, ITOJIHBIC
U COKpAIEHHBIC YPaBHEHUS PEAKIM MOHHOTO OOMEHA, YUMTHIBAsl YCIOBUS, MPH KOTOPBIX ITH
peaknuy UAYT 10 KOHIIA;

C(OPMHUPOBAHHOCTh YMEHUI MPOBOAUTH PpEAKLUH, MOJATBEPXKAAOLINE KadeCTBEHHBIN
COCTaB pAa3INYHBIX HEOPraHWYECKUX BEUIECTB, pAacCHO3HABaThb ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPIraHUUYECKUX BEILECTB;

C(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYLUIHOCTb OKUCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peaKIHii OCPEeICTBOM COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCca 3THX PeakLuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMH OT
pa3uyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO pPAaBHOBECHUS B 3aBUCUMOCTH OT
BHeIIHero Bo3aercTBus (npuniun Jle [larense);

C(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaTh XMMUYECKHE IPOLECCHI, JIeXKAllue B
OCHOBE MPOMBIIIUIEHHOTO MOJyYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTD
npeacTaBieHnid 00 OOMIMX HAYYHBIX MPUHIMIAX M SKOJIOTHYECKUX MPOoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C()OPMHUPOBAHHOCTb YMEHUI MPOBOAMUTH BBIYMCICHHUS C MCIOJIB30BAHUEM IOHSTHUSA
«MaccoBasi JOJsS BELIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHWH Ta30B MPU XHUMHYECKHX
peaKIusIX, Macchl BelIecTBa MM 00BEMa Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS YHEPIUN;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHia MOJIb30BAHUS XUMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

C()OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBAaTh U BBINOJIHATh XMMHUYECKMHA HKCIEPUMEHT
(pa3znokeHue NeEpoKcHIa BOAOpOAA B NPHUCYTCTBUM KaTalu3aTopa, ONPEIEICHHUE CpEbl
PacTBOPOB BEILIECTB C MOMOIIbI0 YHUBEPCATILHOIO MHAMKATOPA, BIMSIHUE Pa3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaKIMM HOHHOIrO OOMEHa, KayeCTBEHHbIC pPEaklUu Ha
cynbdar-, kapOOHAT- U XJIOPHUJ-AHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amady mo temaM «Mertamiel» U «HemeTamnel») B COOTBETCTBHU C MpaBWJIAMU TEXHUKH
0€30MaCHOCTH MPH OOpAIIEHUH C BEIIECTBAMU U JIaOOPaTOPHBIM 000pyIOBaHUEM, TPEACTABIATh
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OopMe 3alucu ypaBHEHHH COOTBETCTBYIOILUX
peakiuii 1 GopMyIHpOBaTh BBIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;



c(OpMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaluio,
MOJIy4YaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOM KOMMYyHUKaiuu, HWHTepHer u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOMATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOTo
MOBE/eHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbA U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JEHCTBHUS HA KUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEIIECTB, TOHUMAasi cMbICT mokaszarens [1JIK, moscHAITh Ha mpuMepax CrocoObl
YMEHBILIEHUS U MPEAOTBPALIEHUS X BPEAHOIO BO3ACHCTBUS Ha OPraHN3M YEJI0OBEKA;

JUIsi 0Oy4YalolUXCsl ¢ OIPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHMUS 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEIIECTB M XUMUYIECKUX SIBIICHUM;

JUISE  CIIETIBIX ¥ CA0OBUASIIMX OOydYaloImUXCs: yYMEHHE WCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ais 3anucu XuMudeckux GopMyir.



TEMATHYECKOE INTAHUPOBAHHE
10 KUIACC

HanmeHoBaHMe pa3ie/ioB U TeM

KoanuecTBo 4acoB

DJIeKTpoHHbIe (LN (ppoBbIE)

Ne ni/m Konrtpoabnbie | IIpakTnueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nes 1. Teopernyeckue 0CHOBBI OPraHU4eCKOM XUMHH
[Ipenmet oprannyeckoit xumun. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pasneny 3
Paszgea 2. YrieBoaopoabl
2.1 IIpenenbuble yrieBOgOPOAbl — AJIKAHBI 2
5 HenpenenbHble yriieBogOpOIbI: aJTKEHBI, 6 |
' aJIKaJINEHbI, aJTKUHBI
2.3 ApOMaTHYECKUE YTIIEBOAOPOIbI 2
Bbu6nmuoreka [JOK
IIpupoaHbIE HICTOYHUKH YTJIEBOAOPOIOB .
2.4 pup - P 3 1 https://resh.edu.ru/subject/29/
U UX mepepaboTKa .
- Poccuiickas 35eKTpoHHas
IKOJIa
Htoro no pasneny 13

Paznen 3. Kuciopoacoaep:xamnue opranniecKue coeuHeHNs!

3.1 Crnuptsl. Oenon

3

39 Anpaerunpl. KapOOHOBBIE KHCITOTHI.

CrnoxxHbIe 2(UPBI

7




3.3 VYrieBoibl 3
Hroro no pazneny 13
Pa3nes 4. A3orcoagepskanue opraHu4ecKue coeJHHeHH
4.1 AMUHBI. AMUHOKHUCITOTHI. benku 3
Hroro no paszneny 3
Pa3zgea 5. BoicokomoJieKy/JISIpHbIE COeIUHEHUSA
bu6nmuoreka [JOK
5.1 ITnactmaccel. Kayuyku. Bonokna 2 https://resh.edu.ru/subject/29/
- Poccuiickas 3nekTpoHHast
IKOJIa
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KUIACC

KoanuecTBO 4acoB

No 11/ HaumeHoBaHuUe pa3iesioB U TeM Konrpoas = Ilpakru JJleKTpOHHBbIE (IU(PPOBLIE)
) NMpPorpamMmbl Bcero HbIC qyecKue o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crtpoenne atoMoB. Ileprnognaeckuii
3a IZ) Ilepuomnuec z cﬂ cTeMa bubmorexa HOK
KOH U HOJUYECKasA CUCTEM )
1.1 proA 3 https://resh.edu.ru/subject/29/ -
XUMHYECKHX 3J1eMeHTOoB []. 1. .
Poccuiickast 2ieKTpOHHAs KO
Menneneena
12 Crtpoenue BemiecTBa. MHOTOOOpasue 4
’ BEIIECTB
1.3 XHUMHUYECKHUE peaKuu 6 1 1
Hroro no pazneny 13
Pa3nea 2. Heopranuyeckasi xumust
2.1 Meramist 6 1
2.2 Hemeramisl 1 1
CBSiaE HeoPRAHIee bu6mmoreka [IOK
BSI3b HEOPraHUYECKUX U )
23 P 2 https://resh.edu.ru/subject/29/ -
OpPraHNY€eCKHUX BEILECCTB .
Poccuiickas 35eKTpOHHas IKOJa
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HbL
3.1 XUMHA U KA3HDb 4
Hroro no pazneny 4




OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIHOHEpHOE 001IIECTBO
«M3narenbcTBO «IIpocBemenmne»
* Xumus, 11 kmacc/ 'abpuensu O.C., Octpoymos WU.I"., Craakos C.A., AKImoHepHOE 00IIECTBO

«M3narenbcTBO «IIpocBemenmne»

METOJAUYECKUE MATEPHUAJIBI AJIS1 YYUTEJISA
Xumus. 10-11 xmaccel. ba3zoBerit ypoBens. MeTonnueckoe mocodue k yueonukam ["abpuensna O. C.,

Octpoymona U. I'., Cnagkosa C. A./O. C. I'abpuenss, C. A. CnaakoB

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
bu6mmoreka [IOK

https://resh.edu.ru/subject/29/ - Poccuiickas snekTpoHHas 1IKOJja.
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