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PA3JIEJI | IlosicHuTeIbHAS 3alIMCKA
Pabouas nporpamma «XuMus» B 7 KJIacce COCTaBJICHA HA OCHOBAaHHUHU CIICAYIOIIMX HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB!

®denepanbhblil 3akoH "O06 o6pazoBanuu B Poccuiickoit @eneparuu" (ot 29 nexadps 2012 1. Ne 273-D3).

[Tpuka3 Muno6pazoBanust Poccun ot 9 mapra 2004 roga Ne 1312 «O6 yrepxkaeHnn heaepaibHOro 6a3sucHOTr0 y4eOHOro ImiaHa U MPUMEPHBIX
yueOHBIX TUIaHOB I 00pa30BaTeNbHBIX yupekaeHuil Poccuiickoii @enepannu, peaqu3yonmx IporpaMMbl 001iero o00pa3oBaHus»;

[Tpuka3z Munobpuayku Poccun ot 31.03.2014 roma Ne 253 «O0 yrBepkaeHun QeaepaabHOTO NepeuHs Y4eOHMKOB, PEKOMEHIYEMBIX K
MCIOJIb30BAHUIO MIPH peaIU3alii UMEIOIUX FOCYAapCTBEHHYIO aKKPEeIUTAIMI0 00pa30BaTebHBIX MPOrPpaMM Ha4YalIbHOTO O0IIEero, OCHOBHOTO
o011ero, cpeHero ooIIero 00pa3oBaHus»;

[TocranoBnenue [ maBHOTO rocynapcTBeHHOro canutapHoro Bpaua P® ot 29.12.2010 Ne 189 «O6 yrBepxknenuu CaunlluH 2.4.2.2821-10
«CaHUTapHO-3NUAEMHOIOTHUECKUE TPeOOBaHUS K YCIOBUSIM U OpraHU3alui 00y4eHHs B 00111€00pa30BaTENbHbIX YUPEXKICHUAX;

YcraB MBOY Vaxypcekast COIL Ne 2

Oo6pazoBarenbras nporpamma MBOY Yxypckas COILLL No26

[IpumepHOii mporpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsl 10 XUMUU

nporpamma «Xumus» aBtopa O.C.I'abpuensn

Ienb yueOHOro npeamera

IIOATOTOBUTH YYaIIUXCs K U3YYEHUIO HOBOIO IIPEAMETA;

CO3aTh IIO3HABATEIIbHYI0 MOTUBALIMIO K U3YYEHUIO HOBOI'O NIPEAMETA;

c(opMUPOBAThH MTPEIMETHBIE 3HAHUS, YMEHUS, HABBIKHU(B MEPBYIO OYEPE/b PACUETHBIE U SKCIIEPUMEHTAIIbHBIE), HA KOTOPbIE HEJOCTaTOYHO
BPEMEHH IIpU U3YYEHUH KypCca XUMUHA OCHOBHOM IIKOJIBI;

II0Ka3aTh SIPKHE, 3aHUMATENIbHbIC, YMOIIMOHAIBHO HACBIIEHHBIE 3MM30/bl CTAHOBJIICHUS U PA3BUTHS HAYKH XUMUH;

MHTErpUpPOBATh 3HAHUS 1O MIPEIMETaM €CTECTBEHHOT'O IIMKJIa OCHOBHOM IIKOJIbI HA OCHOBE Y4€OHOM TUCHUIUIMHBI « XUMUS».

3agauu yueOHOro npeamera

OO6pa3oBarenbHbIe:

- (hopMupOBaHHE CUCTEMBl XMMUYECKHX 3HAHUN KaK KOMIIOHEHTa €CTeCTBEHHOHAYYHOU KapTUHBI MUPA;

PassuBaromue:

- pa3BUTHE JIMYHOCTH 00yYaIOMIUXCsl, UX HHTEJUIEKTYaJIbHOE U HPABCTBEHHOE COBEPILICHCTBOBaHME, (POPMHUPOBAHNE Y HUX TYMAHUCTHUECKUX

OTHOIICHUH U KOJIOTUYECKH 11eJIeCO00pa3HOro MOBeIeH!Us B OBITY U B TPYAOBOH 1€ATEIHHOCTH;

BocmnurareabpHEbIE:

-opMHupoOBaHUE YMEHUN O€30MacHOTO OOpaIIeHUS C BEIIECTBAMH, UCIIOJIb3YEeMBbIMH B TIOBCETHEBHOM JKU3HU; BEIPA0OOTKA MOHUMAHUS OOIIECTBEHHOM

MOTPEOHOCTHU B Pa3BUTHH XUMHH, a TaKkKe (OPMUPOBAHUE OTHOIIEHUS K XUMHH KaK K BO3MOKHOM 00siacTu Oyayliei npakTH4ecKon JesiTeIbHOCTH.



O0mas xapakTepucTuKa yueOHOro npeamera.

[Iporpamma paccunTana Ha UCTIOJB30BaHUE YueOHMKa Xumus. BBogusiii kypce. 7 kiace. [Iponenesrudeckuii kypce (aBtopei O. C. 'abpuenss, U. T
Octpoymos, A. K. AxjieOuHUH)

[Ipennaraemast mporpaMmma o XMMHH pacKpbIBaeT BKJIaJ y4eOHOro MpeaAMeTa B JOCTHKEHHE 11eIeil OCHOBHOI'O O0IIero 00pa3oBaHus U OlpeaesserT
BayKHEHIIINE co/iepKaTeNbHbIE JIMHUU MPEMETAa: BEIIECTBO , 3HAHUS O COCTABE U CTPOSHUH BEILIECTB, MX BAKHEHIINX (PU3NUECKUX U XUMUYECKUX
CBOMCTBAx, OMOJIOTHYECKOM JICHCTBUU;

XUMHYECKAsT PEaKIUsi — 3HAHUS 00 YCIOBHSIX, B KOTOPBIX MPOSIBISIFOTCS XUMUYECKHE CBOMCTBA BEIMIECTB, CIIOCO0AX YIPABICHHUS] XUMUYCCKIUMHU
IIPOLIECCAMU;

MIPUMEHECHHE BEIICCTB — 3HAHMSI U OTIBIT MPAKTHUYECKON JIEATEIBHOCTH C BEIIECTBAMH, KOTOPhIE HAM0OJIeE YacTO YIOTPEOISIOTCS B TOBCEIHEBHOMN
YKU3HH, IIUPOKO UCIOJB3YIOTCS B IPOMBIILIEHHOCTH, CEJIbCKOM XO3SIIICTBE, HA TPAHCIIOPTE; S3bIK XUMUU — CUCTEMA BaKHEHIIUX MMOHATUA XUMUHU U
TEPMHUHOB, B KOTOPBIX OHU ONMCHIBAIOTCS, HOMEHKIIATypa HEOPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YHCJIE U TPUBUAIIbHBIC), XUMUUECKHE
(dbopMyIbl U ypaBHEHHS, a TaKKe MpaBHIia epeBoja MHPOPMAIINK ¢ ECTECTBEHHOTO S3bIKa Ha S3bIK XUMUU U 00patHo. [Ipu oTbope coaepxanus,
KOHKPETH3UPYIOLIET0 MPOorpaMMy, YUUTHIBAIIOCh, YTO TIEepe]] 00IMM 00pa3oBaHUEM HE CTOUT 3aJaua MpodeCcCHOHATbHONU MOATOTOBKH 00yUatoIuXCsl.
3TO OmpenenuIo NOCTPOSHHE Kypca KaK 0OLIeKyIbTYPHOTO, HAIIPABICHHOTO, TIPEXK e BCEro Ha POPMHUPOBAHUE U PA3BUTHE HHTEPECA K H3yUCHHIO
XUMHH. YUT€Ha OCHOBHAsl 0COOEHHOCTh MOJPOCTKOBOIO BO3pacTa — Hayaso IEepexo/ia OT AETCTBA K B3POCIOCTH, KOTOPBIN XapaKTepu3yeTcs
pa3BUTHEM IO3HaBaTeNbHOU cephl. Ha 3Tare ocHOBHOTO 00111€T0 cpeiHero o0pa3oBaHus MPOUCXOAUT BKIOUEHHE 00YUarOIIUXCSl B IPOEKTHYIO U
HCCIIEIOBATEIBCKYIO JIESITETLHOCT, OCHOBY KOTOPOIl COCTABIISIFOT TaKWe YHUBEPCAIbHBIEC yueOHbIE AEHCTBHSA, KaK yMEHHE BUJCTH MTPOOJIEMBI, CTAaBUTh
BOIPOCHI, KJIACCU(PHUIIMPOBATH, HAOIIOAATh, TIPOBOAUTH SKCIIEPUMEHT, JI€TIaTh BHIBOABI U YMO3AKIIOUEHHS, 00BICHATD, JOKA3bIBATh, 3alIUINATH CBOU
UJeu, 1aBaTh onpeaeneHus NoHATHsAM. Cro/ia ke OTHOCATCS MPUEMBI, CXOIHBIE C ONPEIETICHUEM MTOHATHI: ONMCAaHUE, XapaKTEPUCTHKA, Pa3bsICHEHUE,
CpaBHEHHUe, paznuyeHre. PopMUPOBaHUE ITUX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUI HAUMHAETCS elllé B HaualbHOMU IIKOJIE, a B Kypce XUMHUU OCHOBHOM
IITKOJIBI POUCXOIUT X PA3BUTHUE U COBEPIIICHCTBOBAHME. B CBS3M ¢ 3TUM pe3epBHBIEC Yachl IUIAHUPYETCS UCTIONB30BaTh HA (JOPMUPOBAHUE U PA3BUTHE
YMEHUU MTPOEKTHOM U HCCIIE0BATEIHCKOMN ACSITEIHHOCTH, YMEHUE BUIETH TPOOJIEMBI, IEIaTh BHIBOJIBI M YMO3AKITIOUCHUSI.

Mecto npeamera «BBeenue B XUuMHIO» B Y4eOHOM IJIaHe

[Tporpamma Xumusi. BBognsrit kypce. 7 kiace. [IponeneBtudeckuii kypc— 35 daca ldac B Henenmto. B ToM guciie - 6 mpakTUYECKUX 3aHATUN U 2
KOHTPOJIbHBIE Pa0OTHI.

Ipunuun oréopa coaepKaHus:

[IponeneBTrueckuii Kypc xumun «BBegeHne B XUMHUIO» KypC COCTOUT U3 YETBIPEX TEM:

[lepBas Tema «Xumusn 6 yenmpe ecmecmeo3Hanua) AKTyaTu3UPyeT XUMUUYECKUE 3HAHUS YUAIIUXCS, TOTYYEHHbIE PU U3YyYEHUHU TTPUPOJOBEACHMUS,
ouonorun, reorpadun, GU3NKU U IPYTUX HAYK O MPUPOJE. DTO YMEHBIIAET MCUXOJIOTHYECKYIO0 HArPy3KY, BOHUKAIOIIYIO C MOSBICHHEM B §-M Kjlacce
HOBOTO MIPEMETA, MO3BOJIIET 3aMEHUTh CBA3aHHBIE C 3TUM TPEBOXKHBIE 0XKUIAHUS HA TIOJIOKUTEIIbHBIE IMOLIMU BCTPEUU CO CTAPbIM 3HAKOMBIM.
[TapannensHO MPOBOAUTCS MBICIH 00 HHTETPUPYIOIIECH POJIM XUMUHU B CHCTEME €CTECTBEHHBIX HAYK, 3HAYMMOCTH 3TOTO MIPEAMETA JIJISl YCIICIIHOTO
OCBOCHHS CMEXHBIX TTPEAMETOB. Takast MEXMIpeIMeTHAsE HHTETPaIns CriocoO0CTBYeT (POPMUPOBAHHIO €MHON €CTECTBEHHOHAYYHOW KapTHHBI MUPa
y)Ke Ha Ha4aJbHOM JTare U3y4eHUs] XUMUH.



B cooTtBercTBHU ¢ TpeOOBAHUAMHU IOCYIapCTBEHHOIO 00pa30BaTEIbHOTO CTaHIapTa B Kypce MOAYEPKUBACTCS, YTO XUMUS — HayKa
SKCIIEpUMEHTaJIbHAs, I0ATOMY PacCMaTPUBAIOTCA TaKUe MOHSTHS, KaK SKCIIEPUMEHT, Ha0JI0/IeHNe, U3MEPEHNE, OIMCaHNe, MOIETUPOBaHNE, TUIIOTE3a,
BBIBOJI.
Jl11s 0TpabOTKH MPAKTUYECKUX YMEHUN yJaIIUXCsl OTOOpaHbl HECIOKHBIE U IICUXOJIOTUYECKH TOCTYITHBIE I CEMUKIIACCHUKOB JIaDOpaTOpHbIE U
MpaKTU4ecKre paboThl, KOTOPbIE 3HAKOMBI UM I10 HaYaJIbHOMY KYPCY €CTECTBO3HAHUS U APYTUM €CTECTBEHHBIM TUCHUIUIMHAM: 03HAKOMJICHHE C
HECJIOKHBIM JIA00pAaTOPHBIM 000pyAOBaHHEM (YCTPONUCTBO MITATHBA, HATPEBATEIHHBIX MPUOOPOB, XUMHUECKOHN MOCY/IbI, KOTOPYIO OHU TPUMEHSLITU
paHee), IPOBEACHHE MTPOCTEHIIIMX Orepaliii ¢ 000py0BaHNEM U BellecTBaMU (MpaBujia HarpeBaHus, (PUKcaIus pe3yIbTaTOB HAOIIOACHUS U UX
aHaJIu3 | T. 1I.). DTOH MeNu CIIOCOOCTBYET MPEAYCMOTPEHHBIN B Kypce JOMAITHUI XUMUYECKHIA SKCIIEPUMEHT, KOTOPBINA MOJIHOCTHIO COOTBETCTBYET
TpeOOBaHUSM OE30MACHOCTH IIPH €T0 BBHIMOJHEHUH M BKITFOYACT YIISANINE HbIHE U3 IPAKTHKH 00YUSHUS XUMHUU TPOJIO0KUTEIBHBIE TI0 BPEMEHH
SKCIIEpUMEHTAaIbHbIE Pa0O0ThI (BhIpAIllMBAHNUE KPUCTAIIIOB, HAOJIOIEHUE 32 KOPPO3HUEH METaIIOB).
Bropas tema kypca «MamemamuuecKkue paciuemsl 8 Xumuuy 1MO3BOJSET OTPaOOTATh pacyeTHbIE YMEHHUS, CTOIb HEOOXOAUMBbIE MPU PELICHUN
XMMHUYECKUX 3a7a4, B IEPBYIO OUepe/lb Ha HAXOXKIEHUE YaCTH 11eTI0ro (MaccoBast OJIs DJIEMEHTA B CIIO)KHOM BEIIECTBE, MacCoBast U 00bEeMHAs JOIU
KOMITOHEHTOB B CMECH, B TOM YHUCIIE U A0 nmpuMeceii). Kak BuiHO, BHUMaHKUe 00paliaeTcsi He CTOIbKO Ha XMMHIO, CKOJIbKO Ha MaTEMaTHKY.
Tpetbs Tema «fenenusn, npoucxooawue ¢ eeuwiecmeamu) aKTyaaIn3upyeT 3HAHUS YIAIIUXCS 0 PU3NUECKUX U XUMUYECKUX SIBJICHUSX, TIOJyY€HHbIE Ha
YpOKax 1o APYruM IpeaMeTam, TOTOBUT MX K U3YYCHHIO XUMUYIECKOTO MPOIIecca Ha CICAYIONICH CTYIIEHU O0yUeHHUS.
UYersepras tema «Pacckazvt no Xxumuuy BKIIOYACT HHTEPECHBIE CBEJCHUS O PYCCKUX XMMHUKAX, 00 OTIETbHBIX BEIIECTBAX U HEKOTOPHIX XUMHUYECKUX
peaKkuusx.
W3ydenue nmpenaraeMoro Kypca npeaycMaTpUBaeT MOBBIIIEHUE YASIBHOTO BECa CAMOCTOSATEIHbHON pabOThI yUalluXcsl, HAalpuMep, IPH MPOBEICHUU
JIOMAITHET0 XUMUYECKOTO SKCIIEPUMEHTA U 0OCYKIEHUH €T0 PE3yIbTaTOB, MOATOTOBKE COOOIICHHI I YUeHUYECKUX KOH(MEPEeHIIHA, 3a1uTe
MIPOEKTOB, BEIOOpE 00BEKTA /ISl TOJTOTOBKY COOOIIEHHUS WK TTpoeKTa U Ap. Kypc HampaBieH Ha pa3BUTHE TaAKUX JOTUYECKUX OTEepaIlluii MBIIUICHUS,
KaK aHallu3 U CUHTE3, CPaBHEHHE Ha OCHOBE aHAllM3a U CUHTE3a, 0000IIeHNe, BBIIBIKEHUE U MTOATBEPIKICHNE WA OMIPOBEPIKEHUE TUTIOTE3 U T. 1.
B 3akitoueHne MOXHO OTMETUTD, YTO B KypCce TIOUTH HE 3aTPOHYTHI TpeOOBaHUS CTaHIapTa XMMHUECKOTO 00pa30BaHUs JJII OCHOBHOM IIIKOJIBI,
HaIrpuMep CUMBOJIBI XUMHUYECKUX IJIEMEHTOB U (DOPMYJIBI BEIIECTB CEMUKIIACCHUKH y4aT TOJIBKO I10 KEJIAHUIO, HE MPETyCMOTPEHO COCTABIICHHE
(dhopMys BEIIECTB U yPaBHEHUI XUMHUECKUX PEAKIIHI, KOTOPBIE SABJISIFOTCS MaTEPHAIOM TSl H3YUYECHHS B 003aTEIHHOM KypCe XUMHUH.
PA3JIEJI || Pe3yabTaTnl 00y4eHus
B pesynomame uzyuenus xumuu yueHUK Hay4umcsa nOHUMAams
XUMUYECKYI0 CUMBOIUKY: 3HAKUA XUMHUECKUX DJIEMEHTOB, ()OPMYIIBI XUMUYECKUX BEIIECTB;

*  GavicHelluue XumuiyecKue NOHAmuA: XUMAYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAsl U MOJIEKYJISIpHAs: MacChl;

*  OCHOGHblE 3AKOHbBL XUMUU: COXPAHEHUS MACCHI BELIECTB, IIOCTOSHCTBA COCTABA;
MOJIYYUT BO3MOKHOCTh HAYYHThCS

e  HA3bl6AMb: XUMUYECKUE DIIEMEHTBI, COEUHEHHUS;

e  00vacHAmMb: GU3NYECKUN CMBICI aTOMHOTO (TIOPSAKOBOT0) HOMEPAa XUMHUYECKOTO AJIEMEHTa, HOMEPOB TPYIIIBI M IEPUOa, K KOTOPBIM JJIEMEHT

MPUHAIICKUAT B iepuoandeckon cucreme /1. 1. MeHeneeBa; 3akOHOMEPHOCTA U3MEHEHHUS CBOMCTB 3JIEMEHTOB B MPEJIEax MajbIX MEPHOJIOB
Y TJIABHBIX TTOJATPYIIIT; CYITHOCTh PEaKIMii HOHHOTO 0OMEHa;



e onpedenamp: COCTAB BEIIECTB 110 UX (HOpMYyIIaM;

e cocmagnams: HOPMyJIbl HEOPraHUUECKUX COCTUHEHUN;

e oObOpawampca ¢ XUMUYECKOM 11OCY101 U 1a00paTOpHBIM 000PYJOBaHUEM;

e @bIYUCAMB: MACCOBYIO JI0JIF0O XMMUYECKOI'0 3JIEMEHTA 110 OpMyJie COEAMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
HCII0JIL30BATH NPHOOPETEHHbIC 3HAHNS U YMEHHA B IPAKTHYCCKOM AeATEJIbHOCTH U NOBCEIHEBHOM KU3HHU IS

e (e30macHOro OOpaIIeHus C BEIIECTBAMHU U MaTepHallaMH;

e BKOJOTMYECKH IPaMOTHOTO ITOBEACHUSI B OKpPYXKAIOLIEH cpene;

e  OLEHKHU BIMSHUS XUMUYECKOTO 3arpsi3HEHUS OKPY)KAOIlel Cpe/ibl Ha OPraHU3M YEJI0BEKa;

e KPUTHYECKOW OLIEHKU MH(OPMAIIUH O BEIIECTBAX, UCIOIB3YyEMBIX B OBITY;
IIPUTOTOBJIEHUS PACTBOPOB 33JaHHON KOHLICHTPALu1
PA3JEJI 111 COOEP/)KAHUE KYPCA
Tema 1. Xumus B nuentpe ecrecrpozHanus (11 1)
Xumus kax yacme ecmecmeosnanus. Ilpeomem xumuy. XuMusi-4yacTb ecTecTBO3HaHusA. Hayku o npupoae: ¢pusnka, Xumusi, 6Monorus u reorpagusi.
[TonoxxurenbHOE U OTPULIATEIBLHOE BO3JCHCTBUE YEJIOBEKA HA IIPUPOTY.
[Ipenmer xumuu. Tena u BemecTBa. CBOICTBA BEIIECTB KaK UX MHAMBUIyalbHbIE TpU3HAaKU. CBONCTBA BEIIECTB KaK OCHOBA UX IPUMEHEHUS.
Memoowvl uzyuenus ecmecmeosnanus. HabirogeHne kak OCHOBHOM METO/I MTO3HAHMS OKPYKAIOLIEro MUpa. Y CIIOBUSI POBECHUS HAOIIOICHUSI.
I'umotesa . Dxcnepument. BeiBog. Jlaboparopust u o6opynoBanue. CTpoeHUE MIIaMEHHU.
Mooenuposanue. Mopens , MoaenupoBanrue. OCOOEHHOCTH MOJienupoBanus B Gpusuke, reorpaduu, ouonorun. Monenu B pusuke. InektpodopHas
MmamuHa. Mogenu B Ouonorun. buonorunueckue mynsoxu. I'eorpaduyeckue mosienu. Mojeny B XMMUU: peAMETHBIE (MOJIENIN aTOMa, MOJIEKYI,
XUMHUYECKHUX M MTPOMBILIIICHHBIX TPOU3BOJICTB) U 3HAKOBBIE (XMMUYECKHE CUMBOJIBI, XUMUUYECKHE (POPMYJIIbl M YPaBHEHHUS).
Xumuueckas sHaku u popmynvl. XUMUUYECKUN 3JIEMEHT. XUMUYeCKHe 3HaKku.. VX o003HaueHue , npousHoueHue. Xumuueckue Gopmyisl. [Ipocteie u
CIIOKHbIE BelecTBa. MHaekcsl U K03 PUIIMEHTHI. KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BEIIECTBA.
Xumus u pusuxa. YHUBEpCaIbHBIA XapaKTep MOJI0KEHUN MONEKYISIpHO-KUHEeTHYecKol Teopuu. [ToHATHS «aToM», «MoJieKyna», «uoH». CTpoeHne
BenlectBa. Kpucrannuueckoe cocrosiHue BeniectBa. Kpucrammueckue pemeTky TBepapix Bemiects. Auddysus. bpoynosckoe apmxkenue. Bemecrsa
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHSL.
Aepecamuvie cocmosinua eeujecms. 1IoHATHE O arperaTHOM COCTOSIHUM BelecTBa. ['a3000pa3Hble, )KUKHUE U TBEp/ble BellecTBa. AMOp(dHbIE
BenlecTBa. PU3NUECKUE U XUMUYECKUE SIBIICHUS.
Xumus u eeozpaghus. ctpoenue 3eMiu: siipo, MaHTus, kopa. JIutochepa. Munepassl 1 ropHble TOpoabl. MarmaTuyeckue U 0ca0uHble (OpraHuuecKue
Y HEOPTaHWYECKHUE, B TOM YUCIIE U TOPIOYHE) IOPOJIBI.
Xumus u 6uonozus. XMMUYECKUN COCTAB KUBOW KIETKU: HEOpraHMYeCcKue (BoJia 1 MUHEpaIbHbIE COJIN) U OpraHrudecKue (OenKu, JKUpbI, YTIIeBO/IbI,
BUTaMUHBI) BellecTBa. buonoruueckas poib Bojbl B )kKBOH KieTke. @otocunTe3. Xiopodpui. buonorndyeckoe 3HaueHUe )KUPOB, OEIKOB, IPUPHBIX
MaceJl, yIiIeBOJ0B U BUTAMUHOB ISl ’KU3HEAEATEIbHOCTH OPTaHU3MOB.
Kauecmeennvie peaxyuu 6 xumuu. KauectBeHHble peakiuu. PacroznaBaHue BemecTB ¢ MOMOIIbIO KAYECTBEHHBIX peaklui. AHATUTUYECKHUI CUTHAIT .
OmnpenensieMoe BEIIECTBO U PEaKTHUB Ha HETO.



demoncTpauuu 1. Komtekmus pa3nuasbix Tea win Gotorpaduii Ten u3 amoMUuHUS 1)1 WITIOCTPAIIMU UICH «CBOWCTBA — MPUMEHEHUEY.
2- YuyeObHOoe 000pyI0BaHKE, UCTIOIB3YEMOE MPU W3yUeHUN (PU3UKH, OMOIOTHH, TeoTpaduu U XUMHH.
3. Dnextpodopnas mammHa B feiicTBuu. ['eorpadpuueckue monenu (rnodyc, kapra). buonorudeckue Moaenu (MyJIsKA OPraHOB U CUCTEM OPraHOB
pacTeHHUid, KUBOTHBIX U ueioBeka). GU3ndeckre 1 XUMUYECKHE MOJIETTH aTOMOB, MOJIEKYJI BEIIECTB U MX KPUCTAIIMYECKUX PEIIETOK.
4. O0beMHbIE U IIAPOCTEPIKHEBBIE MOIETN MOJIEKYJ BOJBI, YTJIEKUCIIOTO U CEPHUCTOTO ra30B, METaHa.
5. O0pa31pbl TBEpABIX BEIIECTB KPUCTALTHYECKOTO CTPOCHUS. MoIenH KPUCTANTUIECKUX PEIIETOK.
6. Tpu arperatHbeIX COCTOSHUS BOJBI. KOJUIEKIIHS KpUCTANTMYSCKUX U aMOP(HBIX BEUIECTB U U3/ICHI U3 HUX.
7. Konnekuus MUHEpasioB (JIa3ypuT, KOPYH, XaJIbKOUPHT, (IIIOOPUT, TAITUT).
8. Kosnekuus TOpHBIX MOpo (TPaHUT, pa3TUvHbIe POPMBI KaIbIIUTA - MEJ, MPaMop, U3BECTHSIK).
9. Komnekuusi roprourx UCKOMaeMbIX (HeTh, KAMEHHBIN yroJib, CJIAHIIBI, TOP®).
JleMOHCTpaIlHOHHBIE IKCIIEPEMEHTbI:
1.Hayunoe Habnroaenue u ero onvcanue. M3ydeHue cTpoeHus miaMeHu
2. CnupToBasi SKCTpaKLIUA XJIOpOohuiia U3 3eJCHBIX JTUCTHEB.
3.»IlepennBanne « yrIEKUCIOTO Ta3a B CTAKaH Ha YPAaBHOBEIICHHBIX BECaXx.
4. KayecTBeHHas peakius Ha KuciIopo. KauecTBeHHas peakiys Ha YrIeKUCIIbIHA ras3..
JlaGopaTopHbIe ONBITHI.
1.PacnpocTpanenus 3anaxa oOAeKoJI0Ha , JyXOB HIIH JI€30/I0paHTa KaK MPOIECC AbIXaHUsI.
2. Habnronenre 6pOyHOBCKOTO JIBH)KEHUS YACTUYECK YEPHOU TYIIHU MO MUKPOCKOIIOM.
3. Iuddy3us nepMaHraHara Kaaus B )KeTIaTHHE.
4. O6Hapy-xeHue d3UPHBIX Macen B aleIbCHHOBON KOPKE.
5. M3ydeHue rpaHuTa ¢ TOMOIIBIO YBETUYUTEIHLHOTO CTEKIA.
6.0O0HapyKXeHHEe COJEP>KaHMs BOJIBI B PACTCHUHT
7.. OGHapyKeHHUe Kupa B CEMEHaX MOJICOJIHEUHUKA U TPEIIKOTO Opexa.
8.00HapyXeHHE KpaxMalia B MIIEHUYHO MYKE.
9. BzaumopeiicTBre aCKOpOMHOBOM KUCIIOTHI C HOIOM.
10.ITponyBaHKe BBIIBIXa€MOT'O BO3/IyXa Ye€pe3 U3BECTKOBYIO BOJY.
11.06Hapy>xeHne N3BECTKOBOM BOJIBI CPEIN PA3TUYHBIX BEIIECTB.
Jlomaninue onbITHI.
1. UsrortoBneHue mMojeneil MOJIEKYJI XUMHUYECKHX BEIIECTB U3 IJIACTHINHA.
2. uddysus caxapa B BoJE.
3. OMBITHI C TYCTOH 3aKPHITOH IIACTUKOBOW OYTBHUIKOM.
4. OOHapyXeHHE KpaxMajia B IPOIYKTaxX MUTAHUSI.
IIpakTuyeckasi padora 1. 3HaKOMCTBO ¢ TabopaTOpHBIM 000pymoBanueM. [IpaBusa 6e3onacHOCTH Mpu paboTe B XUMUYECKOM KaOUHETe
(;taGoparopum).



IIpakTuyeckasi padora 2. HaGmoneHne 3a ropsmieit cBe4oi. Y CTporUCTBO U paboTa CIUPTOBKH.

Tema 2.

MaremaTuka B xumuu (9 1)

OmuocumenvHvle amomHas u MoaeKyasipHas maccel. OTHOCUTEIbHAS aTOMHAs Macca djeMeHTa. MosekysipHas Macca. Onpe/esieHie OTHOCHTEIBHOM
aTOMHOW MacChl XHMUYECKHX 3JIEMEHTOB 110 repuoandeckoi Tadmuie J[.1.Menneneesa. Haxoxnenue mo gpopmyrie BemecTBa OTHOCHTEIBHOM
MOJICKYJISIPHOM MacChl KaK CyMMbl OTHOCHTEILHBIX aTOMHBIX MAacC, COCTABIISIOIINX BEIIECTBO XUMHUYECKIX JIEMEHTOB.

Maccosas 0onst xumuueckozo s1emenma 6 ciodcHom eujecmae. I1oHATHE 0 MACCOBOH J1071€ -(W) XMMHYECKOTO 3JIEMEHTA B CJIOKHOM BEIISCTBE U
ee pacuer 1o (GopMyIie BeIecTBa.

Yucmoie sewgecmsea u cmecu. Yncteie BeniectBa. Cmecu . ['eTeporeHHbIe ¥ TOMOT€HHBIE cMecH. |'a3000pa3Hbie (BO3MyX, MPUPOIHBIN Ta3), KUJAKHIE
(HedTh) U TBEpBIE CMeCH (TOPHBIE MTOPOJIbI, KYJTUHAPHBIC CMECH, CHHTETHYECKHE MOIOIIIUE CPEIICTBA).

ObvemHas 0ona komnonenma 2azosoti cmecu. Onpenenenrne o0beMHON J0au rasza (¢) B cmecu.. CocTaB Bo3ayXxa U IpupoIHOTro rasza. Pacuer o0bema
KOMIIOHEHTA T'a30BOM CMECH TI0 €ro 00bEMHOU J10JIe, 1 HA00OPOT.

Maccosas dons eewecmsa 6 pacmeope. TloHsiTHE 0 MAaccoBo# oJie (W) BEIIeCTBa B pacTBope. PacTBOpuTEsbh U paCTBOPEHHOE BelecTBO. Pacyer
Macchl paCTBOPEHHOTO BEIIECTBA 110 MAacCe pacTBOPA U MacCOBOM JI0JIe PACTBOPEHHOTO BEIIIECTBA .

Maccosas donsi npumeceii. I[IoHATHE 0 YUCTOM BELIECTBE U nprMecH. MaccoBast 1ost (W) mpuMecH B 00pasiie HCXOAHOro BemectBa. OCHOBHOE
BelIecTBO. PacueT Macchl OCHOBHOTO BEILIECTBA [0 MACCE BEIIECTBA, CO/ICPIKAIIETO OMPEIEIIEHHYI0 MACCOBYIO JIOJIO TIPUMECEH. .

JdemoHcTpanmu.

Kounekiuu pa3inyHbIX BUIOB MpamMopa U U3eiuid (MM WIUTFOCTPALUN M3/ICIIHiA) U3 HETO.

CMech peuHOro U CaxapHOTO MecKa U UX pasJieieHue.

Konnexkuust «HedpTh 1 HeTEIPOIyKTHI.

Komnnekuust OITOBBIX cMeceii (KylInHapHbIE CMECH, CHHTETHUECKHUE MOIOIINE CPEJICTBA, IAMITYHH, HATUTKU M JIp.).

arwnh e

Juarpamma coctaBa atMocepHOro Bo3ayxa. Jluarpamma coctaBa IpHUpoOIHOTO rasa.

6. Komnekmus «MuHEepaabl ¥ TOPHBIE TTOPOILI(00pa3Ilbl BEIIECTB U MATEPUAJIOB, COJICPIKANINX OMPEICIICHHYIO JIOJTIO IIPUMECEH).
Jomamnmuii onsIT. 1. M3yueHne coctaBa HEKOTOPBIX OBITOBBIX M (hapMaIleBTUYECKHX MPEMAapaToB, COACPKAIINX ONPEACTICHHYIO T0JIF0 IpUMecei, 1o
UX 3TUKCTKAM.

IIpakTuyeckasi padora 3- [IpuroToBiieHre pacTBOpa C 3aJaHHOM MAacCOBOM JI0JIel PAaCTBOPEHHOTO BEIIIECTBA.

Tema 3.

SABnenns, npoucxoasimue ¢ pemecrsamu (11 u)

Paszoenenue cmeceii. ciocoObl pa3feneHust cMecei n 0YrcTKe BelecTB. HekoTopele mpocTeiiie crnocoObl pa3aeiaeHns cMecei: IpocenBaHue,
paszieneHye cMecel MopollKa xeje3a v cepbl, OTCTauBaHUE, IeKaHTallus, IeHTpU(yrupoBaHue, pasiesieHiue ¢ TOMOIIbIO IEIUTEIbHON BOPOHKH,
¢unbTpoBanue. PuibTpoBaHue B JabopaTtopuu, ObITY U Ha pousBojacTBe. Ounbrpar. AacopOuus. [Tonstue 06 agcopOunu u ancopOeHTAaX.
AKTUBHUPOBAHHBIN YroJib KaK BaKHEUITUN afcOpOEHT. Y CTPONCTBO MPOTHUBOTa3a.



Hucmunnayus unu nepeconka . JJUCTUIIIALMS KaK IIPOLIECC BBIIEIEHUS BEILECTBA U3 KUJIKOM cMecH. JIUCTIIIIIMPOBaHHAs BOAa U 00JIaCTH ee
npumMeHeHus. [leperonka Heptu. Hedrenponykrsl. @pakiinoHHas eperoHka *)HUAKoro Bo3ayxa. Kpucramimsanus v BelllapuBaHue B 1aOOpaTOPUU
(kpucTamum3aropsl U GpaphopoBbIe YAIIKU JJIs BBIIAPUBAHUS) U IPUPOJE.
Xumuueckue peaxyuu. Ycioeus npomexanus u npekpawjenus xumuyeckux peakyui. IIoHATHE 0 XUMUYECKON pPEeaKLMK KaK IPOLECCE IPEBPALLCHUS
OJIHUX BelecTB B Apyrue. ConpuKOCHOBEHUE (KOHTAKT) BellecTB, Harpesanue. Karanuszarop. IHruOurtop. YnpasieHue peakuusiMi FOpeHuUs.
Ipusnaku xumuyeckux peaxyuil. VI3MeHeHue 11BeTa, BbIIAJICHUE 0CAIKa, PACTBOPEHUE OCAJIKA, BBIIEICHUE ra3a, OSIBICHUS 3a11axa, BbIJCICHUE WIN
MOTJIOLIEHUE TEIIOTHI.
Jemoncrpauuu. 1.Ounetp HlorTa. Boponka broxuepa. YcranoBka /it GUIBTPOBAHHS MTOJT BAKYYMOM.
2. PecriupaTtopHble MacKH U MapJieBbIe MOBSI3KH.
3. [IpoTuBOTa3 M €ro yCTPOMCTBO.
4. Komnekuus «HedThb 1 HEPTEIPOTYKTHIY.
JleMOHCTpalMOHHBIE IKCIIEPUMEHTBI.
1. Pa3nenenue cMecu MOPOILIKOB CEPBI U XKEJIe3a.
2. Pa3nenenue cMecu OPOIIKOB CEPHI U MECKA.
3. Paznienenue cMecu BOJIbI U PACTUTEIBHOIO MAciIa ¢ IOMOIIbIO IETUTEIbHON BOPOHKH.
4. [lonydyeHre AMCTUIUIMPOBAHHOMN BOJIBI C TOMOIIBIO J1a00PaTOPHOM YCTAaHOBKH JIJIsl HIEPETOHKH KUAKOCTEH.
5. . Pa3nenenue cmecu nepMaHraHaTa U Juxpomara Kajus CriocoO0oM KpUCTaUIU3aluH.
6. . BzanmonelicTBrE IOPOILIKOB XK€EJIe3a U CEPBI IPU HAarPEBaHUHU.
7. IlonydeHue yriaeKucioro rasa B3auMoAeHCTBUEM MPaMopa ¢ KUCIOTONH U 0OHApYKEHUE €To C IOMOIIBIO U3BECTKOBOM BOJIBI.
8. . Katanutuueckoe pasiioskeHue MepoKCuaa BoI0poJia (KaTalnnu3aTop — JAUOKCH]I MapraHia).
9.006HapyxeHre pacTBOpa LIEJIOUYH C IOMOIIBI0 HHINKATOPA.
10. B3aumMopeiicTBue pacTBOPOB IIepMaHraHaTa U JUXpomarta Kajusi C paCTBOPOM CYJIb(PUTA HATPHUSL.
11. B3zaumoseiicTBue pacTBOpa NEpMaHraHaTa Kajius ¢ aCKOpOMHOBOM KUCIIOTOM.
12.B3aumozeiicTBre XJI0pH/ia sKeJie3a C )KEITON KPOBSIHOW COJIBbIO U THJIPOKCHUJIOM HATPHSL.
13.B3aumopeiicTBue ruapokcuaa xemne3a(3) ¢ CoNsTHOM KUCIOTOM.
JlaGopaTopHbIe ONBITHI.
1. AncopO6ums KyKypy3HBIMH MaJOYKaMH MAPOB MaXy4YHX BEIIECTB.
2. V3ydenue ycTpOWCTBA 3a)KUTAIKU U €€ TNIAMEHH.
JdoMamHuii 3KCIIEPUMEHT.
1. Paznenenue cMecH Cyxoro MOJIOKa M pEYHOTO MecKa.
OTtcranBaHue B3BECH MOPOLIKA AJI1 YUCTKH IOCY/IbI B BOJIE U €€ ICKaHTAalIUs.
AncopOuust akTUBUPOBAaHHBIM YTJIEM KPacCsALIUX BELIECTB METNCH-KOJIbI.
PactBopenue B Bose Tabnetku acnupuna YIICA.

o s~ wd

[IpuroroBneHne N3BECTKOBOM BOABI U ONBITHI C HEM.



6. Hzyuenue cocraBaCMC
IpakTuuyeckas padora 4 (ToOMaIIHUI SKCIIEPUMEHT). BrIpaliBanue KpUCTAIIOB COJIH.
IMpakTnyeckas padora 5. OuncTKa MOBAPEHHOM COJIHU.
[TpakTryeckas padora 6 (momamnHuii sxcriepuMenT). Kopposus MeTaios.
Tema 4.
Pacckasbl mo xumum (34)
Vuenuueckasn konghepenyus « Boloarowuecs pycckue yuenvie-xumuxuy. JXu3ab u qestensaocts M. B. Jlomonocosa, JI. 1. MenneneeBa, A. M.
ByTiiepoBa 1 Apyrux oT€4eCTBEHHBIX U 3apyOSKHBIX YUCHBIX (IO BHIOOPY yUaITUXCS)
Konxypc coobwenuii yuawuxcs «Moe nrobumoe euwjecmeaoy. OTKpHITHE, TIOTYYSHUE U 3HAYCHNE BHIOPAHHBIX YYaIIUMHCS BELIECTB.
Koukypc yuenuueckux npoexmos. ViccnenoBanusi B 00J1aCTH XUMUYECKUX peakuii: (POTOCUHTE3, TOPEHUE U MEJICHHOE OKHCIIEHUE, KOPPO3HS
METAJIJIOB U CIIOCOOBI 3aIUTHI OT Hee, IPYrue peakluy, BEIOpaHHbIE YIAIIUMUCH.
PA3ZJEJ IV YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OCHAIIIEHUE OI1
Y4yeOHo-MeTOANYEeCKNI KOMILJICKC:
1. Tabpuensn O.C. [Iporpamma kypca xumun it 8-11 kmaccoB o0meodpazoBaTenbHbIX yupexaenuit.— M.: lpoda, 2013.
2. Tabpuensa O.C. Xumus. BBogssrit kype. 7 knacc: yueb. [Tocodue/ O.C. I'abpuensH, U.I'. Octpoymos, A K. Axieounun. — M.: [poda, 2013.
3. Taopuensa O.C. Meronudeckoe mocobue k nmponenesrudeckomy kypey O.C. INabpuensiaa, N.I'. OctpoymoBa, A.K. AxineOunnHa «XuMusl.
BBomnbIii kype. 7 kitace»: meroamdeckoe nmocodue/ O.C. 'abpuensy, I'.A. [llumapesa. — M.: [Ipoda,
JlomonHUTENbHAS TUTEpATypa AJsl yYSHUKA U YUUTENs
1. AnukGepona JI. IO. 3anumarensHas xumus: Knura s yqamuxcs, yaurteneit u pogurenein. — M.: ACT-ITPECC, 1999.

2. Anuxo6eposa JI. 0., Pykk H. C. Ilone3nast xumus: 3agauu u uctopuu. — M.: JIpoca, 2005.

3. bynbruera H. B. B mupe xon6, miu [ToroMcTBO 01HOTO My3bIps. // XuMus B mkone. — 1997. — Ne 3. — C. 70 — 72.

4. T'ypesuu A. E., Ucaes [I. A., Ilonrtak JI. C. ®usuka. Xumus. 5—~6 k1. Metoauyeckoe nocooue. — M.: Jlpoda, 1995.

5. 3aropckuit B. B. Oruu noremnsie. deliepBepk: ucropusi, Teopus, npakruka. — M.: [lIkona um. A. H. Konmoroposa «Camoo0pa3oBanue»,
2000.

6. 3aHMMaTeNbHBIE ONBITHI C BEIIECTBAMU BOKPYT HAC: WIUTIOCTPUPOBAHHOE ITOCOOHE IS IKOJIBHUKOB, H3yJalOIINX €CTECTBO3HAHNE, XUMHUIO,
skojoruto / ABT.-cocT. H. B. I'py3nesa, B. H. JlaBposa, A. I'. MypasseB. — CII6.: Kpucmac, 2003.

1. Kamuu mupa. — M.: ABanra+, 2001.

2. Kuwra qyig urenus no Heopranndeckoit xumun: KH. s ygammuxcs: B 2 4. — M.: [Ipocsemenue, 1993.

1. Kpaysep b., ®pumantin M. Xumus. Jlabopatopsslif mpaktukym. — M.: Xumus, 1995.

2. Kysnenosa H. E., [llatanos M. A. OOyueHne XMMHUH Ha OCHOBE MEXIpeaAMETHON uHTerpanuu. 8—9 k1. — M.: Benrana-I"pad, 2005.

1. Xwumusa u obmectso: [lep. ¢ anrin. — M.: Mup, 1995.

2. Xwummus. UaTepecusie ypoxu: M3 3apy0exxHOTO0 ombITa npenogaBanus / ABT.-coct. B. H. I'omoBHep. — M.: HIIDHAC, 2005.

3. Mrpemmutep I'. U., [Inuyruna I'. A. [Ingaktudeckue urpsl npu o0ydennn xumun. — M.: [lpoda, 2004.
DJIeKTPOHHbIEe 00pa3oBaTe/ibHbIe pecypchl U UHTepHeT pecypcbl



Xummust. 8 kiacc. (3)

Xummust. 8-11 kmaccel. Buptyansnas na6opatopus. (2) Xumus. 8-11 kimaccel. (bu6-ka 3.H.11.).

Xumus 9 kiace (3 CD)

bonwsmas samuknoneaus Kupumia u Medoaus. (3) /2006 r./ bonburast sanukinonenus Kupmina u Medoaus. (2) /2005 r. Xumus u XKuzap — XXI Bex
http://www.hij.ru

["azera «Xumusi» u callT 1uig yuutens «5 uay Ha ypok xumun» http://him. Iseptember.ru ChemNet: nopran ¢pyHIaMEHTAIBHOTO XUMUYECKOTO
obpazoBanus http:// www.chemnet.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii http:// www.alhimik.ru

OCHOBBI XMMHUU: 00pa30BaTEIbHBIN CAalT IS IKOJIBLHUKOB U CTyAeHTOB http://www.hemi.nsu.ru Xumus B OTKpHITOM KOJIEIKE
http://www.chemistry.ru

WebElements: oHlaliH-ClTpaBOYHUK XMMHYECKUX 3JIeMEHTOB http://webelements.narod. BupryansHas xumuueckas mkoJa http://maratakm.narod.ru
3anumarenbHas XuMust: Bce 0 MeTauiax http://all-met.narod.ru Mup xumun http://chem.km.ru

Kabuner xumun: caiit JI.B. Paxmanooii http://www.104.webstolica.ru

MarepuaiabHo — TeXHHYeCKOe o0ecrnedeHmne

HatypanbHble 0OBbEKTHI:

Koekuyun MuHepanoB ¥ TOPHBIX NOpo; MeTaJlIoB U CILIABOB;

XuMuyecKkue peakTuBbl U Matepuaiibl: Hanbosiee 4yacTto ucronb3yemsble :

D)IIpocTeie BenecTBa: Meb, HATPHUIA ,KAIBLIUI, MATHUH, JKeJle30, HUHK; 2)OKcUabl: Menu(||),kambius, xemne3a(|||),Maraus;

3)KHCIOTHI: CepHasi, COJIsIHASI, a30THAS;

4)oCHOBaHMS - TUAPOKCHU/IBI: HATPUS, KAJIBIIH,;

5)conu: xnopuabl HaTpus, Meu(||),anroMuHus, xene3a(|||);HuTpaThl Kanus, HaTpus, cepedpa; cynbdaTtsl Menu(||),xene3a(||),xene3a(]||),aMMoHMS;
MOJU KaJusl, OpOMUJ] HATPHUS;

6)opraHryecKue COeTMHEHUS:, METUJIOBBIN OpaH)KEBbIN, (EHOIPTAIEHH, TAKMYC.

Xumudeckas 1abopaTopHas nocyna, anmnaparsl 1 npudopsl: 1)[Ipubops! 11t paboTh ¢ razamu;

2)anmapatbl ¥ TpUOOPHI JJISI OMBITOB C TBEPIBIMH, JKUJIKUMHU BEIIECTBAMU; 3)U3MEPUTEIbHBIE MPUOOPHI M IPUCTIOCOOJICHUS JIJIS1 BBITIOIHEHUSI OTIBITOB;
4)cTexsiHHAs Y TIJIaCTMAcCOBas OCY/a U IPUCTIOCOOJICHHS IJ1s1 TIPOBEACHHS ONBITOB. Moiemnu:

Habops! Moiesneit aToMoB sl COCTaBJIEHUS IIApOCTEPKHEBBIX MoJiesiel Mosiekyit; Kpucrannuyeckue pemerky coen.

VY4ebHble 1ocoOUs Ha MeYaTHOM OCHOBE:

[Tepuoandeckas cuctema xumudeckux suemenToB .M. Menneneesa; Tabmuia pacTBOpUMOCTH KUCTIOT, OCHOBAHUH COJIEi;

AJTOPUTMBI 110 XapaKTEPUCTUKE XUMUYECKUX IEMEHTOB, XUMHUUECKUX PEAKLIUH, pEIIeHHUIO 3a/1a4.

(ITpusoxkenuel)



KanennapHo-remaTnyeckoe njaHupoOBaHMe.

Kon-
Ne .
/| ZTa | TeMa pasjiena, TeMbl yPOKOB BO | OcHOBHBIE BU/IbI YU€OHOM NEATEIBHOCTH
/11
yac.
I'nasa I. Xumus B uenTpe ecrecrpo3nanus.(11 4)
1 | 709 XUMUS KaK 4acTh €CTECTBO3HAHMUA. 1 3anoyHA0T TaONHUILY, IETaI0T BBIBO, Pa0OTAIOT B IPYIMIIAX C MOCIETYIOIIUM
S [TpenmeT XxuMumu. oOcyxaeHneM, paboTaroT ¢ paccKka3oM(aHATU3UPYIOT U CPABHUBAIOT)
5> | 14.09 Habmroienue 1 9KCepuMeHT Kak METO/IbI 1 Benyt Hayunoe Ha0moeHne u opopMIIIOT pe3yabTaThl (aHaIU3. 00bsICHEHHE, BHIBO)
' ' U3YYEHHUS €CTECTBO3HAHUS U XUMHHU ,COCTABJISIOT LIETIOUKY MOCIIEA0BATEILHOCTHU AEHCTBUM.
[TpakTuyeckas padora Nel «3HaKOMCTBO €
3HAaKOMSTCS € TIPAaBUJIaMU TEXHUKH 0e30macHOCTH B XxuM. Kabunere, 1abopaTopHbIM
3. | 21.09 | naboparopubiM obopynoBanuem. [Ipapuna | 1 . .
MITATUBOM M XUMHUYECKOW TOCYI0U C MOCIIEAYIOMIMM 3alloJTHeHHEM Ta0uisl. Mrpa .
TEXHHUKHU 0€3011aCHOCTU
[TpakTueckas paborta No2 «Habmronenue
4. | 28.09 | 3a ropsuieit cBeuoit. YcTpoiicTBo u padota | 1 [IpoBoasT uccnenoBanue , 0GOPMISIOT U AHATTUZUPYIOT PE3YIbTATHI.
CIIUPTOBKH.»
Haxopst obmiee u paznuuue B npeamerax. Urpa, [IpoBoast uccinenoBanu
5. | 5.10 | MouenupoBanue. 1 P P pa, 1P
€ W U3BJICKAIOT CBEJICHUS, aHATM3UPYIOT. J{enatoT cooOeHusI.
3HAKOMATCS C OHATUAMU «XUMUYECKHI dIIeMEHT», «Xxumuueckas popmymnay; padora ¢ I1C
6. | 12.10 | Xumuueckue 3HaK1 U POPMYJIBI 1 B COOTBETCTBUH C YPOBHEM IPE/ICTABIECHUI 00 OKpY>KaIOLeM MUPE; MOJICIINPOBAHUE;
3aMOTHEHUE CXEMBbI; BHIMIOTHEHHE XUMHUECKOH MH(POBKHU.
dopMHUpOBaHUE Y YUAIIUXCSI YMEHUM MOCTPOCHUS U peaT3alliid HOBBIX 3HAHUU (TIOHSTHH,
CIOCOOOB JICHCTBHUI); YUaCTBYIOT B TUAAKTHYECKUX UTPAxX; 3alOJHEHUE TaOIUIBI U
7. 1 19.10 | Xumus u pusmka 1 ); ydactayio baxs
MOJISIMPOBAaHUE; COCTABIICHHE Pa3BEPHYTOTO TIaHA C TIOCIIEIYIONIM 00CYKICHUEM;
HaIMCaHUE CUHTHI BEIIECTBY.
8. | 26.10 | ArperaTHble COCTOSIHUS BEUIECTB. 1 3anonHsI0T Ta0UIly; Urpa ¢ 00CYXIEHUEM Pe3yIbTaTOB.
CocraBrieHre BUBUTHOM KapTOYKH; COCTaBJICHUE AUarpaMMbl U pacckasa; [IpoBoast
9. 19.11 | Xumus u reorpadus. 1 P ’ P P > 1P
HccleIoBaHue , 0POPMIISIFOT M aHATH3UPYIOT PE3YyIbTATHI.
Pabota co cxemoii; [IpoBoasaT uccinenosanue , 0QOPMIIAIOT U aHAJIN3H T PE3YIbTAThI;
10.| 16.11 | Xumus 1 OHOJIOTHSL. 1 > P > odop PYIOT pesy ’
paboTa ¢ pa3TMIHBIME HCTOYHUKAMH WH()OPMAITHN
dopMHUpOBaHUE y YUAIIUXCS YMEHUN MMOCTPOCHUS U PEATH3allii HOBBIX 3HAaHUH (TTOHATHH,
11.| 23.11 | KayecTBeHHbIE pEeaKIIMK B XUMHH. 1 croco6oB aeiicTBril); Benyt HayuHoe HaOmoaeHne U OpOPMIIAIOT Pe3yabTaThl (aHATU3.

O6T>5ICHCHI/IC, BLIBO,Z[) ,COCTABJIAIOT HCIOYKY IMOCICIOBATCIILHOCTHU JIeHCTBUH.

I'nasa I1. MaTtemaTuka B xumuu. (9 4)




12| 30.11 OTHOcHUTENbHAA ATOMHAs! U MOJIEKYJIIpHAs 1 dopMHUpOBaHUE Y YUAIINXCSI YMEHUM MMOCTPOCHUSI M pEaT3allii HOBBIX 3HAHUU (TIOHATHH,
1 Macca. croco0oB AeicTBuUI); paboTa ¢ cxemoi; padora ¢ nHpopmaIue;
dopMupoBaHUE Y yYalIUXCs YMEHUN MOCTPOCHUS U PeaInu3allii HOBBIX 3HAHUM (OHATUH,
MaccoBast 10J11 2JIEMEHTA B CII0KHOM . .
13.| 7.12 1 CHIOoCcO0O0B JCHCTBHIA); pa3BUTHUE JIOTUYECKOTO MBIIIICHUS CPEACTBAMH PACUETHBIX 33124 I10
BELIECTBE.
XUMHUH.
14.| 14.12 | Yucrsie vemectsa 1 emeck. 1 CDOpMI/IpOBa}iI/Ie y }:qaumxca YMEHUH OCTPOEHUS U peain3allii HOBBIX 3HAHUH (TIOHATHIH,
CHoco00B JeMCTBHIT); COBEPIICHCTBOBAHNE YMEHUS PAOOThI C TEKCTOM.
dopmMupoBaHuE Y yYalluXcs YMEHUN MOCTPOCHUS U PeaInu3allii HOBBIX 3HAHUM (IOHATUH,
15.| 21.12 | O0bemHas 10J1s1 ra3a B CMECH. 1 CIoCcO0O0B JACHCTBUI); pa3BUTHE JJOTUUECKOTO MBIIUICHUS CPEICTBAMH PACUETHBIX 3a/1a4 110
XUMHH
dopMHUpOBaHKE Y YUAIINXCSI YMEHUM MOCTPOCHUS U pEaTN3allii HOBBIX 3HAHUU (TIOHATHH,
16.| 28.12 | MaccoBas J0J1s BEIIeCTBA B PaCTBOPE. 1 CIIO0CO0O0B JICHCTBHIA); Pa3BUTHUE JIOTUYECKOTO MBITIICHUS CPEACTBAMH PACUCTHBIX 33]1a4 I10
XUMHH.
[TpakTuueckas paborta Ne3 ®opmMupoBaTh OPraHU3alMOHHBIE YMEHHUS (TUTAHUPOBaHKE paboThl, OpraHu3alus pabodyero
17! 1101 «[IpuroroBiieHne pacTBopa ¢ 3aJaHHON 1 MeCTa, BeJICHUE 3aMUCeil, pallioHaIbHOE UCTIOIb30BaHUE pab0Yero BpeMeHH,
1 MaccOBOH J0JI€i paCTBOPEHHOTO COTpYZAHUYECTBO). Benyt HayuHoe HaOmoieHre 1 0hOPMIISIOT Pe3yiIbTaThl (aHAIH3.
BEIIECTBA.» 00BsICHEHHE, BBIBOJT) ,COCTABJISIIOT LIETIOYKY [TOCIIE0BATEIbHOCTH JEHUCTBUIM.
18, 18.01 | Maccosas oms mpimeceii. 1 COBepHIGHCT]iOBaHI/Ie YMEHUS pelIaTh pacyeTHBIC 3a1a41; PA3BUTUE MBICIUTEIbHBIX
CIIOCOOHOCTEH cpeicTBAMU PacUeTHBIX 3a7a4 MO0 XUMHUH.
10.| 25.01 Pemenue 3aiay u ynpaxHeHu 1Mo Teme 1 CoBepIilleHCTBOBaHHE YMEHHS BECT MaTeMaTHUECKHE pacueTsl; popMUpoBaHUE
1 «MareMaTrka B XUMHH CIOCOOHOCTEM K pedIIEKCHH.
20. 1.02 KonTponbnas paborta Nel «Maremarturka B 1 MPUMEHSIIOT MOJIY4YEHHbIE 3HAaHUS U C(POPMHUPOBAHHBIE YMEHHUS JUISl PEIICHUS YUeOHBIX
1 XUMHUN» 3ama4. OCyIIeCTBISIOT UTOTOBBIM U MOIIATOBBIA KOHTPOJIb 110 PE3YJIbTaTy
I'nasa III. SIBsenusi, npoucxoasimue ¢ semecrsamu. (11 1)
Paznenenue cmeceit. CriocoObl pa3jeneHus
21| 8.02 cMmeceil. mpakTudeckas paborta N4 1 Benyt Hayunoe HaOmoaeHne u opopmIsIoT pe3ynbTaThl (aHanu3. O0bsSCHEHNE, BBIBOJ)
1 «BpIpaluBane KpUCTaIIOB ,COCTABJISIFOT IIETIOYKY MOCIEA0BATEIbHOCTH AeicTBUiA. CTposT rpaduk 3aBUCUMOCTH
COJIU.»(JAOMAITHUI SKCTIIEPEMEHT)
22| 15.02 | OumbTpoBanHe. 1 Benyt HayuHoe HaGmoeHrne U 0pOpMIISIOT pGSUyHLTaTBI (anamu3. OObsicHEHHUE, BHIBOJ)
,COCTABJISIIOT 1IETIOUKY MOCIIEA0BATEIbHOCTH AEUCTBUM.
Benyt HayuHnoe HaOmroaeHne U opopMIsIIOT pe3ynbTaThl (aHanu3. OObsSCHEHNE, BBIBOJ)
,COCTaBIISIOT LIETIOYKY MOCTIE0BATEIHHOCTH ACUCTBUN. ['OTOBAT COOOIIEHHE IO TEME U
23.| 22.02 | AacopOuus. 1
PEIeH3UPYIOT ero Mo iany. PazButue nHTEpEeca K mpeaMety npu oOpalieHuu K
cOOCTBEHHOMY KHU3HEHHOMY OTIBITY, PACKPBITHE TTPAKTUYECKOTO 3HAUCHUS H3y4aeMOT0




MaTepuana.
Benyr nayunoe nabmoaeHue u opopmMisior pe3ynbTarsl (aHammu3. OObsiICHEHUE, BBIBOT)
24.1 1.03 | JucTtriismusi. ,COCTaBJIAIOT IIETIOYKY MOCJIEIOBATEILHOCTH ICUCTBUI. paboTa ¢ MHIUBHUIYATbHBIMHU
3a/laHUSIMHU.
OO6cyxaeHne pe3ynbTaToB MPAKTUYECKON Pacmmpenune kpyro3opa ydanmxcsi, cOpMUpOBaHHE U COBEPLICHCTBOBAHNE HABBIKOB
25.| 15.03 | pabotsl Ne4 «BripamunBanue KpUcTauIOB CaMOCTOSITENILHON Pa0OThI; Pa3BUTHE YMEHHS ITyOIMYHOTO BBICTYIUICHUS, paboTa ¢
COJIM» (JJOMAIIHUHN SKCTIEPEMEHT) Pa3IMYHBIMU UCTOYHUKAMU HH(POPMALIUH.
[TpakTrueckas padota Ne5 «Ouncrka
MOBAPEHHOM COJIN». Pa3BuTHe 1 3akpernieHre 3HaHue O croco0ax pasesieHus cMeceil; popMupoBaHue
26.| 22.03 | [TpakTuueckas padota Ne6 «3yuenue OCHOBHBIX JJa0OPaTOPHBIX MMPUEMOB U IKCIIEPUMEHTAIBHBIX YMEHUH(pacTBOpEHHUE,
pouecca KOppo3HuH xene3a» (JoMalHui (GuIbTpOBaHNE, IPUTOTOBICHHE (PUIIBTPA, BHITAPUBAHUE)
OTIBIT)
Bocnpusitiie u 0OCMBICIIEHUE TOHITHS «XUMHYECKasi PEaKIHs»; OCO3HAHNE TPAKTUIECKOM
271 5.04 XUMUYECKUE peakluu. Y CIOBUS 3HAYUMOCTH 3HAHUN O XUMHYECKHX SBJICHHUSIX MOCPEJACTBOM O3HAKOMIICHUS C 00IaCTIMU
1 MPOTEKaHUsI XUMHUYECKUX peaKluit MIPUMEHEHUS STUX 3HAHUN. Pa3BUTHS yMEHUS aHATU3UPOBAThH PE3YIbTAThI
JIEMOHCTPALIMOHHBIX OIBITOB.
Co3naHue yCcIoBHA [Tl Pa3BUTHS yMEHUS aHAIM3UPOBATH PE3yJIbTaThl TJAOOPaTOPHBIX
28.| 12.04 | [Ipu3HAKH XUMUYECKUX PEAKITH. OTIBITOB, MPAKTHYECKUX YMEHUI paboTaTh C peakKTuBaMu, 000PYAOBAaHHEM B COOTBETCTBUH
¢ mpaBwiamu Th.
OO6cyxeHne pe3ynbTaToB MPAKTUYECKON }
3HaKOMCTBO C ITPOLIECCOM KOPPO3UH U CIIOCOOaMHU 3allUTHI OT HeE; popMupoBaHUe
29.| 19.04 | pabGotsl Ne6 «M3ydenwue mpoiecca .
. HaBBIKOB YCTHON peuH, MOJOKHUTEIbHYI0 MOTHBALIMIO K U3YUYEHUIO IpeIMETa.
KOPPO3UH Keme3ay (JOMaITHUI OMbIT)
O06o01IeHre 1 akTyaau3anus 3HaHU| 110 .
[ToBTOpEeHUe, 3aKpeIUIeHHE U CHCTEMATHU3allNs 3HAHUN O SIBJICHUSX, TPOUCXOISIINX C
30.| 26.04 | Teme «SIBiIEHUS IPOUCXOMAAIIHE C
BEIIECTBAMH.
BEIIECTBAMH.
31| 3.05 KonTponbhas padota Ne2 «SIBnenus MPUMEHSIIOT MOJTY4YEHHbIE 3HAaHUS U C(POPMHUPOBAHHBIE YMEHHUS JUISl PEIICHUS YUeOHBIX
1 MPOMCXOJISIINE C BELIECTBAMU 3aga4. OCyIEeCTBIISIOT UTOTOBBIN U MOIIArOBbIM KOHTPOJIb 110 Pe3ybTary.
I'naBa IV. Paccka3sbl mo xumum (3 4)
[Momynsipu3anust UMEH BEIMKHUX YYCHBIX, aKTHBH3AIINs MHTEpeca K UICTOpUU PoauHEI, K
Yyenuueckas KoH(epeHIHs .
32.1 10.05 JIIOJISIM, BIIMCABIINE B HEE 0coOble CTPaHUIIbl; Pa3BUTHE YMEHUS paboTaTh C HAYYHO-
«Bprparomnmecs pycckue yaeHble-X UMUK . . .
MOTTYJISIPHOM JTUTEPaTypOil, CHCTEMaTH3UPOBATh MaTepPHall, BRICTYIIATh NIEPE ayIUTOPHEH.
33| 17.05 Konkypc coobuiennii yuamuxcs «Moe Pacmmpenue kpyrosopa ydanmxcsi, copMUpOBaHHE U COBEPILICHCTBOBAHNE HABBIKOB
1 JTF00MMOE XMMHUYECKOE BEIIECTBOY CaMOCTOSITENTbHON pabOThI; Pa3BUTHE YMEHHS TyOIMYHOTO BBICTYIUIEHUS, paboTa ¢




Pa3TMYHBIMU UCTOYHUKAMH UH(pOpMaLuu

Pacmmpenue kpyrosopa ydamuxcsi, copMupoBaHie U COBEPLUICHCTBOBAHUE HABBIKOB

34| 24.05 KoHKypc yueHUUYECKHX MPOEKTOB, paboTHI B TpynIax, KOMMYHUKATHBHBIC HABBIKH, PA3BUTHS YMEHUH MOJIb30BATHCS
35’ 3 l. 05 MOCBSIIEHHBIN UCCIIEIOBAHUSM B 00JacTH | 2 HCCIIEA0BATEIbCKUMU MeTOaMu (coOupaTh HE0OX0IUMYI0 HH(pOpMaIIHIO, GaKThl; YMEHUS
. XUMHNYCCKUX peaKuHﬁ. HUX aHAJIM3UPOBATH C PA3HBIX TOYCK 3PCHUS, BBIIBUT'aTh T'HIIOTE3bI, JCJIaTh BBIBOABI U
3aKJIFOUYEHHS); COBEPIIEHCTBOBAHUE SKCIIEPUMEHTAIbHBIX YMEHUM.
(ITpusoxkenue?)

KPUTEPUU 1 HOPMbI OLIEHKHA 3HAHUI OBYYAIOILIUXCSI

1. OneHka yCTHOro oTBETA.

OTMeTKa «5»

- OTBET IOJIHBIA U ITPAaBUJIbHBIM HA OCHOBAHWH U3YYEHHBIX TEOPHIA;

- MaTepual U3JI0KEH B ONPECIICHHON JJIOTHYECKOHN TTOCIIeIOBATEILHOCTH, TUTEPATYPHBIM SI3bIKOM;

- OTBET CaMOCTOSTCIbHBIM.

OTBeT «4»;

- OTBET IOJIHBIA U MPABUJIbHBII HA CHOBAHUH U3YUYECHHBIX TEOPHUI;

- MaTepual U3JI0KEH B OMPEIeJICHHON JIOTMYECKOM MOCIeI0BaTeIbHOCTH, IPU STOM JIOIYIIEHBI IBE-TPH HECYIIECTBEHHBIEC OIUOKH, UCTIPAaBICHHBIE TIO
TpeOOBAHUIO YUUTEISL.

Ormerka «3».

- OTBET MOJIHBINA, HO MPU ITOM JIOMYIIIEHA CYIIECTBEHHAs OITMOKA UM OTBET HETIOIHBIN, HECBSI3HBII.

OtmerKka «2».

- pU OTBETE OOHAPYKEHO HETTIOHUMAHUE YYaIIUMCSI OCHOBHOTO COJIEpKaHUs Y4eOHOTro MaTepraia Win JOMYIIEHbI CYIIIECTBEHHbBIE OIIMOKH, KOTOPhIE
YYaIIUCs HE MOXKET UCIIPaBUTD MPU HABOSIIMX BOMIPOCAX YUUTENsSI, OTCYTCTBHUE OTBETA.

2. OneHKa IKCNePpUMEHTAJIBHBIX YMECHHH.

- OLleHKa CTaBUTCS HA OCHOBaHHWH HAOMIOICHHUS 32 yYAIIUMHCS U TMCBMEHHOTO OTYeTa 3a padoTy.

OtmeTka «5»:

- paboTa BBIMOJIHEHA TIOTHOCTHIO U MTPABUIIBHO, CIENIaHbI IPAaBUIIbHBIC HAOIIOJCHHS 1 BHIBOJIBI;

- OKCTIEPUMEHT OCYIIECTBIICH MO MJIaHy C Y4ETOM TEXHHUKH 0€30MacHOCTH M MpaBui pabOThI ¢ BEIECTBAMH U 000pyI0BaHUEM;

- MPOSIBJIEHBI OPTAaHU3AIMOHHO - TPYIOBbIE YMEHHSI, MOJEPKUBAIOTCS YUCTOTA paboUyero Mecra 1 MmopsiIok (Ha CTOJIe, SKOHOMHO HCTIOIB3YIOTCS
PEaKTHUBBI).

OTMeTKa «4» :

- paboTa BBITIOTHEHA MPABWIIHHO, CJIETaHbl TPaBUIbHBIC HAOIIOICHUS U BBIBOJIBI, HO TIPH TOM IKCIIEPUMEHT MTPOBEICH HE MOTHOCTHIO MIIH JTOTYIEHbI
HECYIIECTBEHHBIE OITUOKHU B paboTe C BElIeCTBAMH U 000pYI0OBaHUEM.

OtMeTKAa «3»:




- paboTa BBIMOJIHEHA IPABUJILHO HE MEHEE YeM HarOJOBUHY WK JOIYIEeHa CYIIeCTBeHHAs OIIMOKA B X0/1€ SKCIIEPUMEHTA B O0BSICHEHUH, B
odopmiieHnH paboThI, B COOIOICHUY TTPABUJI TEXHUKH 0€30MMacCHOCTH Ha PabOTe C BENIECTBAMH U 00OPYI0BAaHHEM, KOTOPAsi UCIIPABIISAETCS 110
TpeOOBAHUIO YUUTEIS.

OTmeTka «2»:

- IONyIIEHbI JABe (1 00Jiee) CYIEeCTBEHHBIC OITMOKH B X0J1€ IKCIIEPUMEHTA, B 00BsICHEHNH, B 0()OPMIICHUH PAaOOTHI, B COOJIIOICHUN TTPaBUJI TEXHUKHU
0e30MmacHOCTH MPH paboTe C BEIMIECTBAMU M 000PYIOBAHHEM, KOTOPBIC YUAITHIICS HE MOKET UCIIPABHUTH JAXKe MO0 TPEOOBAHUIO YUUTEIS,

- paboTa HE BBITIONHEHA, Y YYAIIerocs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMCHHUS.

3. OueHka yMeHUii pemiaTh pacueTHbIe 32 1a4H.

Ot1meTka «5»:

- B JIOTHYECKOM PACCYK/ICHUHU U PELICHUH HET OLIMOO0K, 3a/a4a pelieHa paluoOHaIbHBIM CIIOCOO0M;

OTmeTka «4»:

- B IOTUYECKOM PACCYKICHUU U PEUICHHS HET CYIECTBEHHBIX OUIMOOK, HO 33a/la4a pellieHa HepallnOHAIbHBIM CIIOCOOOM, WM JIOMYIIEHO He Ooliee
JIBYX HECYIIECTBEHHBIX OIIHMOOK.

Ot1meTka «3»:

- B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OMMOOK, HO JIOMYIICHA CYIIECTBEHHAS ONTMOKA B MATEMAaTHICCKUX pacueTax.

OT1MmeTKa «2»:

- IMEETCS CYIIECCTBCHHBIC OITUOKH B JIOTHUECKOM PACCYKICHUH U B PEIICHUU.

- OTCYTCTBHUE OTBETa Ha 3a/IaHHUE.

4. OneHKa NMCbMEHHBIX KOHTPOJIbHBIX PadoT.

OtrmeTka «5»:

- OTBET MOJHBIN U MPAaBUIHHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.

OT1meTKa «4»:

- OTBET HETIOJTHBIN WK JOMYIIEHO He 00JIee IBYX HECYIMIECTBEHHBIX OIITHOOK.

Ot1meTka «3»:

- paboTa BBINTOJIHEHA HE MEHEE YeM HAIOJIOBHUHY, JOIYIIeHA OJTHA CYIIIECTBEHHAs OITMOKA U TP 3TOM JIBE-TPU HECYIIECCTBEHHBIC.

OT1MmeTKa «2»:

- paboTa BBIMIOJIHEHA MEHBIIIE YeM HAIOJIOBUHY WU COACPKUT HECKOJIBKO CYIIECTBEHHBIX OIMIMOOK.

- paboTa He BHITIOJTHEHA.

[Ipu orieHKe BHIMOIHEHHS MMCHMEHHOM KOHTPOJIBHON PabOThl HEOOXOAMMO YUYUTHIBATH TPEOOBAHUS €IUHOTO OPPOrpaduuecKoro pexuma.

5. OueHka TecTOBBIX padoT.

TecTsl, cocTosIIIME U3 TISATH BOITPOCOB MOKHO MCTIOIB30BATh MOCIE H3YUCHHS Kaxaoro matepuana (ypoka). Tect u3 10—15 BompocoB ucCmonb3yeTcs

U1 ieproudeckoro KoHTposst. Tect u3 20—30 BonpocoB HEOOXOJUMO UCIIONB30BATh AJII UTOTOBOI'O KOHTPOJISL.
[Ipu oneHMBaHUM UCTIONB3YETCS CIIEAYIOIas IKaia: JUIsl TeCTa U3 MSATH BOIIPOCOB
* HET OIIHMOOK — OIIEHKA «5»;



* 0lHa OINOKA — OIIEHKA «4»;
* IB€ OLIMOKU — OLIEHKA «3»;
* TpU OIIMOKH — OIICHKA «2».
Jns Tecta u3 30 Bonpocos:
* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5;
* 19—24 npaBUSIbHBIX OTBETOB — OIIEHKA «4»;
* 13—18 npaBUIIbHBIX OTBETOB — OIIEHKA «3»;
* MeHbIIIEe 12 MpaBUIbHBIX OTBETOB — OLICHKA «2».
6. Ouenka pedepara.
Pedepar onenuBaetcs 1no cieayromnuM KpUTepusM:
* coOroIcHUE TpeOOBaHUM K €ro 0pOpMIICHHIO;
* HEOOXOIMMOCTh U JOCTATOYHOCTD IS PACKPBITUSI TEMbI IPUBEIEHHOM B TeKcTe pedepaTa nuHGopmanmu;
* yMEHHE 00yJaromierocst CBO0O0JHO M3JiaraTh OCHOBHBIE HJI€U, OTPAXKEHHBIE B pedepare;
* ciocOOHOCTH 00YYAOIIETrOCs! MMOHSTH CYTh 33/1aBaEMBIX WICHAMH aTTECTAI[MOHHONW KOMHUCCHH BOIPOCOB M C(HOPMYITUPOBATH TOUHBIC OTBETHI HA HUX.
(ITpnoxenune3)
IIpumepHBbIe TEMBI JOKIA0B YYALIUXCS
1. VYue6a M.B.JlTomonocosa B Mockse (1731— 1735).
2. Bxkmax M. B. JIomoHOCOBa B pa3BUTHE XUMHUH.
3. IlepeBox Ha coBpeMeHHBIH pycckuil s3bIK Toknana M.B.JlomonocoBa «CiioBo 0 mojib3e XUMUM», B TyOIMyHOM cobpanuu VimnepaTopckoit
aKa/JieMuu Hayk ceHTs0ps 6 nus 1751 r., roBopeHHOe MuxanaoM JIOMOHOCOBBIMY.
M. B. JIOMOHOCOB 0 I0JIb3€ CTEKIIA.
M. B. JIomoHOCOB — OCHOBaTeNb NepBOI XuMu4eckoi abopatopuu B Poccun.
Kpyr Hayunsix narepecos M. B. JlomoHocoOBa.
. JI. I. MenneneeB — ydeHbIN ¢ MUPOBBIMH 3aCIIyTaMH.
. JI. N. MenneneeB — opraHu3arop 1 nepBblid JupekTop ['J1aBHOM ManaTel Mep U BECOB.
4. NI. 1. MenneneeB — ucciea0BaTellb BO3yXOIIaBaHUSI.

LN PR EA

10. [I. . MenneneeB — co3naTenb 0€3bIMHOTO IOPOXA.

11 Hpy3es u xomtern . . Menneneesa B cepe HayKH, TEXHUKU U KYJIbTYpHI.
1. MexnayHapoHble KOHTAaKTbI U ipu3Hanue 3aciyr 1. . Menneneesa.

Yeaeuenus /. 1. Menneneena.

HNmenem [I. 1. MenneneeBa Ha3BaHHI...

Anexcannp MuxainoBnd byTiiepoB — 3amedaresbHbI PYCCKUN XUMUK.

A. M. bytiiepoB — BbIJAIONMIUNACS OUOJIOT.
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Hpy3bs u kowteru A. M. bytieposa.



IIpumepHbie TeMbl coo0mennii «Moé€ Jiro0uMoe BelecTBo».
1. Anmas.

AMMUax.

bophnas kucnora.

I'may6epoBa coub.

WNHepTHBIE ra3sl.

Hon.

Masaxur.

Mpamop.

[Iepexuch Boopoaa.

[lepmanranar xanausi.

IIutbeBad cona.

[ToBapeHHas coJib.

Caxapo3a.

Yriekucnsii ras.
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VYKCycHas Kucnora.
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OTUNOBBIN CIUPT
IIpuMepHbIe TeMbl IPOEKTOB NMOCBSIIEHHBIX MCCJIE0BAHUIM B 00/1aCTH XUMHUYECKHX PeaKIuii:
1. W3zyuenue conepraHus COCIUHEHUH jKeye3a B Pa3IMUHbIX MPOTYKTaX.
2. V3ydenue conepkaHus INIIOKO3bI B pa3IMYHBIX TPOAYKTAX.
3. TauHCTBEHHBIE MEMOPAHBI.
4. U3Bep:keHUe ByJIKaHa.



