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PA3AEJI I llosicHuTe/IbHAsI 3aMUCKAa
Pabouas nporpamMmma «Xumusi» B 7 KJlacce COCTaBJIeHa HA OCHOBAaHHUH CIICAYIOIIMX HOPMATHBHO-TIPABOBBIX JOKYMEHTOB:

®denepanpublil 3akoH "O06 oOpazoBannu B Poccuiickoit @enepanun" (ot 29 nexadpst 2012 r. Ne 273-D3).

[Tpuka3z Muno6pazoBanust Poccuu ot 9 mapta 2004 roga Ne 1312 «O06 yTBepxkaeHHHN deaepasbHOro 6a3uCHOT0 Y4eOHOTO MIaHa U IPUMEPHBIX

y4eOHBIX TUTAHOB JIJIs1 00pa3oBaTeNbHBIX YUpexkaeHui Poccuiickoit deneparuu, peaqu3yomux TporpaMMbl 001IIero 00pa3oBaHus;
[Tpuka3 Muno6puayku Poccun ot 31.03.2014 rona Ne 253 «O06 yTBepkIeHUH (PeaepanbHOTo MepeyHs yaeOHUKOB, pEKOMEHIYEMBIX K

MCTIOJIb30BAHUIO TIPU PEANTN3alMU UMEIOLINX TOCYAAPCTBEHHYIO aKKPEIUTALIMI0 00pa30BaTeNbHBIX IPOrPaMM HA4aJIbHOTO 00ILEro, OCHOBHOTO

00111ero, cpeTHero 001Iero 00pa3oBaHUAY;

[Tocranosnenue I’ 1aBHOTO rocynapcTBeHHOro caHuTapHoro Bpaua PO ot 29.12.2010 Ne 189 «OO0 yrBepxkaenun CaunlluH 2.4.2.2821-10
«CaHuTapHO-3MHIEMUOJIOTHYECKHE TPEOOBAaHUS K YCIOBUAM U OPraHU3aluU 00y4eHHs B 0011e00pa30BaTEIbHBIX YUPEKACHUAXY;
YeraB MBOY Vixypckas COLLL Ne 2

Oo6pazoBatenpHas mporpamma MBOY Yixkypckas COILI Ne26

[TpumepHO# mporpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMs IO XUMUHU

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

Ieab yuedHOTrO nMpeamera

MOATOTOBUTH YUAILIUXCS K U3YYEHHUIO HOBOT'O MPEIMETA;
co3/7aTh NTO3HABATENbHYIO MOTUBALIMIO K U3YYEHHUIO HOBOTO MPEMETA;

chopMHUPOBATH MTPEeIMETHBIE 3HAHUS, YMEHHU S, HABBIKU(B MIEPBYIO OUEpe/lb pacyeTHbIE U IKCIIEPUMEHTAIbHbBIE), HA KOTOPbIE HEAOCTATOYHO
BPEMEHH NPU U3yUYEHUHU Kypca XUMHUU OCHOBHOM IIKOJIBL;

MOKa3aTh SPKUeE, 3aHUMATENbHbIE, YMOLIMOHAILHO HACHIILIEHHBIE SMTU30/Ibl CTAHOBJICHUS U PA3BUTHS HAYKH XUMUU;

MHTErpUpPOBATh 3HAHUS O MIPEIMETaM €CTECTBEHHOTO IIMKJIa OCHOBHOM IIKOJIbI HA OCHOBE Y4eOHOM THUCHUIUIHHBI «XUMUSD.

3agauyu yyeOHOr0 mpeaMera
OO6pa3zoBarenbHbIe:

- (bOpMI/IpOBaHI/Ie CHCTEMBI XMMHUYECKHMX 3HAHMN KaK KOMIIOHEHTAa eCTeCTBCHHOHay‘{HOfI KapTUHBI MUpPA,

PazBuBaromiue:

- pa3BUTHE JIMYHOCTH 0OYUAIOMINXCsl, UX WHTEIUIEKTYaJIbHOE M HDABCTBEHHOE COBEPIICHCTBOBaHKE, ((OPMUPOBAHNUE Y HUX T'YMaHUCTHUECKUX

OTHOIIEHUH W YKOJOTHYECKH 1EJIECO00Pa3HOTO MOBEACHHS B OBITY U B TPYOBOU JIEATEILHOCTH;
BocnurarenpHeie:

-hopMHpOBaHHUE YMEHUN O€30MaCHOTO 0OpaIeHUs C BEIIECTBAMH, UCIIOIH3YEMBIMH B TIOBCEAHEBHOM KU3HU; BHIPA0OTKA MTOHUMAaHUS 00IIECTBEHHON

NOTpeOHOCTH B pa3BUTHH XMMHUH, a TaKKe (POPMUPOBAHHUE OTHOLICHUS K XMMHUU KaK K BO3MOXHOH 00sacTu OyayIel NpakTH4eCKOM JesITeTbHOCTH.
OO0mas xapakrepucTuka yue0HOro npeaMera.

[Tporpamma paccurTaHa Ha MCIOJIb30BaHNe yueOHnka Xumus. BBoanslil kype. 7 kiace. [Iponeaesruueckuii kype (aBropsl O. C. I'abpuensn, U. I'.
OctpoymoB, A. K. AxieOnHIH)



[Ipennaraemast mporpaMmMa o XMMHH pacKpbIBaeT BKJIaJ y4eOHOr0 MpeaMeTa B JOCTHIKEHHE 11eJIeil OCHOBHOIO 0011ero 00pa3oBaHusl U ONpeesnseT
BayKHEHIINE coJiepKaTeNbHbIE JINHUU IIPEeIMETAa: BEIIeCTBO , 3HAHUS O COCTaBE U CTPOCHUU BEIIECTB, UX BAXKHEUIINX (QU3NUYECKUX U XUMHUECKUX
CBOMCTBaX, OMOJOrHYECKOM JECHCTBHU;

XUMHUYECKasl peakiusi — 3HaHus 00 yCIOBUSX, B KOTOPBIX MPOSIBIISIIOTCS XUMUYECKUE CBOWCTBA BEUIECTB, CIIOCO0AX yINpaBICHUS XUMUYECKUMU
IpoLIeCCaMH;

MIPUMEHEHHE BEIIECTB — 3HAHUS M ONBIT MIPAKTHUYECKOHN JEATEIILHOCTH C BEIECTBAMH, KOTOPBIE HAN0O0JIee 4acTO yOTPEOISAIOTCS B TOBCETHEBHOM
KU3HH, IUPOKO UCTIOIB3YIOTCS B MPOMBIILIEHHOCTH, CEIbCKOM XO3SICTBE, HA TPAHCIIOPTE; A3bIK XUMUU — CHCTEMa BaXKHEHIIINX MOHATUNA XUMUU U
TEPMHUHOB, B KOTOPBIX OHHU OMUCHIBAIOTCS,, HOMEHKJIATYpa HEOPTaHUUECKUX BEIIECTB, T. €. MX Ha3BaHUS (B TOM YHUCIIE U TPUBUAIBHBIC), XUMUYECKHE
(hOopMyITbl U YpaBHEHUS, a TAKXKE MIPaBUIIA MTEPEBOIa HHPOPMAIUH C €CTECTBEHHOTO sI3bIKA Ha SI3BIK XUMUH U 00paTHO. [Ipu oTOope conepranus,
KOHKPETHU3UPYIOLIETO MPOrpaMMy, YUUTHIBAJIOCH, YTO Mepel O0IIMM 00pa3oBaHHEM He CTOUT 3aJa4a Npo¢ecCHOHAIbHONW MOATOTOBKH 00yYatomuXCsl.
DTO0 ompenenuiio MOCTPOeHHE Kypca Kak OOIIeKyIbTYpHOT0, HalIPaBJICHHOTO, MPEX i€ BCEro Ha (OPMUPOBAHUE U PAa3BUTHE HHTEPECA K U3YUCHHUIO
XUMHH. YYTeHa OCHOBHAs 0COOEHHOCTh MOJIPOCTKOBOTO BO3pacTa — Havyallo Mepexo/ia OT AETCTBA K B3POCIOCTH, KOTOPBII XapaKTepu3yeTcs
pa3BUTHEM NO3HABaTeNIbHOM cdepbl. Ha aTane ocHOBHOTO 00IIero cpeAHero 00pa30BaHusl MPOUCXOAUT BKIIOUEHHE 00YUYaIOIUXCsl B IPOCKTHYIO U
UCCIIEI0BATENBCKYIO e TENbHOCTh, OCHOBY KOTOPOI COCTABIISIIOT TaKUE YHUBEPCAJIbHbBIC yueOHbIe NEHCTBUSA, KaK yMEHHE BUJCTh IPOOJIEMBI, CTABUTh
BOIPOCHI, KJIaCCH(PUIMPOBATH, HAOIIOAATh, TPOBOJAUTH SKCIIEPUMEHT, ACNIaTh BBIBOBI U YMO3aKIIOUEHUS, OOBSICHSITH, JOKA3bIBATh, 3AIIUIIATH CBOU
UJeH, 1aBaTh onpeneacHus noHaTusaM. CroJa ke OTHOCSTCS IPUEMBI, CXOAHBIE C OIIPEIETICHUEM MTOHATHI: ONMCaHNe, XapaKTePUCTHKA, pa3bsCHEHUE,
CpaBHEHHE, paznuueHue. PopMHUPOBAHUE STUX YHUBEPCATIbHBIX YUCOHBIX JACHCTBHI HaUMHACTCA €II€ B HAYaIbHOW IIKOJIE, @ B Kypce XUMUU OCHOBHOM
IIKOJIBI POUCXOIUT X PA3BUTHUE U COBEPILICHCTBOBaHKE. B CBSI3M € 3TUM pe3epBHbIE Yachl IUTAHUPYETCS UCIOB30BaTh HA (P OPMUPOBAHUE U Pa3BUTHE
YMEHHM MPOEKTHON U MCCIEA0BATEIbCKON NEATEIbHOCTH, YMEHHE BUJIETh POOJIEMBI, e/IaTh BBIBOBI U YMO3AKIIIOUEHHSI.

MecTto npeamera «BBeeHne B XUMHIO» B y4eOHOM IJIaHE

[Iporpamma Xumusd. BBoausiii kypce. 7 knacc. [IponeneBtuueckuii kype— 35 yaca 1yac B Heenmo. B ToM uunciie - 6 npakTHYECKUX 3aHATHA U 2
KOHTPOJIbHBIE paOOTHI.

IIpuHuun oT60pa conepRaHus:

[IponeneBTHYECKU KypC XUMHUH «BBeIeHHE B XUMHIO» KYPC COCTOUT U3 YETBIPEX TEM:

IlepBas Tema «Xumusa 6 yenmpe ecmecmeo3HanHuA» aKTyaau3upyeT XUMHUECKNE 3HAHUS YYaIIUXCs, TIOJyYEHHbIE IPU U3YUEHUH NIPUPOAOBEACHMUS,
6uosioruu, reorpadun, GU3NKUA U IPYTUX HAYK O MPUPOAE. DTO YMEHBINAET MICUXOJIOTHYECKYIO HArpy3KY, BOSHUKAIOIIYIO C MOSBICHHUEM B 8-M Kilacce
HOBOTO IIPEAMETA, ITO3BOJIIET 3aMEHUTD CBSI3aHHBIE C 3TUM TPEBOXKHBIE 0XKUAAHUS HA MOJIOKHUTEIBHBIE YMOIIMU BCTPEUH CO CTAPbIM 3HAKOMBIM.
[TapaniensHO MPOBOIUTCS MBICIIb 00 MHTETPUPYIOIIEH POJIM XMMHUH B CUCTEME €CTECTBEHHBIX HayK, 3HAUUMOCTH 3TOTO NMpEeAMETa i YCIEIHOTO
OCBOEHUS CMEXKHBIX MpeIMeToB. Takasi MeXIpeIMeTHass MHTEerpalus crnocoocTByeT (POPMHUPOBAHMIO €IMHOI €CTeCTBEHHOHAYYHOM KapTUHBI MHUpa
YK€ Ha HA4YaJIbHOM JTare U3y4eHUs] XUMHH.

B cooTBercTBUY ¢ TpeOOBaHUSAMH rOCYIapCTBEHHOI'O 00Pa30BaTENIFHOTO CTAHAApTa B Kypce MOJUEPKUBACTCS, UTO XUMUS — HayKa
HKCIEPUMEHTAIbHAS, TIOATOMY PACCMATPUBAIOTCS TaKUE MOHATHSA, KaK SKCIIEPUMEHT, HaOIll0JeH1e, U3MEpEHHe, OITMCaHue, MO/ICTTMPOBAaHUE, TUTIOTE3a,
BBIBO/I.



Jl51s 0TpabOTKM MPaKTUUECKUX YMEHUN ydaluxcs OTOOpaHbl HECTOKHBIE U ICUXOJIOTMYECKU JOCTYIHBIE 171l CEMUKIACCHUKOB JJaOOPaTOpHbIE U
MpaKTU4eCcKHe paboThl, KOTOPbIE 3HAKOMBI UM 10 HAYAJIIbHOMY KYPCY €CTECTBO3HAHHS U IPYTHM €CTECTBEHHBIM AUCIUILIMHAM: O3HAKOMIIEHUE C
HECJIOKHBIM JJa0OpaTOPHBIM 000pyA0BaHHEM (YCTPOMCTBO IITaTUBA, HATPEBATEIbHBIX TPUOOPOB, XUMUUECKON MOCY/AbI, KOTOPYIO OHU MPUMEHSIIH
paHee), MpoBeIeHNE MTPOCTEUIIINX OMepaluii ¢ 000PyIOBAaHUEM M BelllecTBaMu (TpaBUIa HarpeBaHus, (PUKCaIUs pe3yIbTaTOB HAOIIOICHUS i UX
aHaAJIM3 U T. 11.). DTOH MeJIn CIIOCOOCTBYET MPEAYCMOTPEHHBIN B Kypce TOMAITHUN XUMHUYECKUH AKCIIEPUMEHT, KOTOPBIN MOJIHOCTHIO COOTBETCTBYET
TpGGOBaHI/I}IM 6630HaCHOCTI/I IIpU CT0 BBIITOJHCHUU U BKIIFOYACT YIICAIINC HBIHC U3 MIPAKTUKH 06y‘-ICHI/ISI XUMHHU ITPOAOJIKUTCIIBHBIC IO BPCMCHU
AKCIIEPUMEHTAILHBIC PAa0OTHI (BBIPAIIMBAHNE KPUCTAIIIOB, HAOIOIEHUE 32 KOPPO3HUEH METAJIIOB).
Bropas tema xypca «Mamemamuueckue paciemsl 8 XumMuuy 1MO3BOJSET OTPaOOTATh PACUETHBIE YMEHHUS, CTOJIb HEOOXOANMBIE MPU PEIICHUN
XUMHUYCCKUX 3a1a4, B [ICPBYIO OUCPCb HAa HAXOXKACHUC YaCTH LCJIOTO (MaCCOBaH J0JIA 3JIEMCHTA B CJIOZKHOM BCIICCTBE, MaCCOBasd U OGT:GMHaSI 011
KOMITOHEHTOB B CMECH, B TOM YHUCJIE U A0S npumeceil). Kak Bu1HO, BHMMaHue 00pallaeTcsi He CTOJIbKO Ha XMMHUIO, CKOJIbKO Ha MaTEMAaTHKY.
Tpetbs Tema «Aenenusn, npoucxooaujue c eeuyecmeamu) aKTyalu3upyeT 3HAHUS yUalIuXcs 0 PU3NUECKUX U XUMUYECKUX SBJICHUSX, TOJIyYCHHbIE Ha
ypOKax Mo APYyruM IpeaMeram, FTOTOBUT X K U3YYEHHIO XUMUYECKOTo Mpoliecca Ha CleAYIoeH CTyeH! 00yUeHMs.
YerBepras TemMa «Pacckazbl no Xumuuy BKIIOYACT HHTEPECHBIE CBEJICHUS O PYCCKUX XMMHKaX, 00 OTJEIBbHBIX BEIECTBAX U HEKOTOPBIX XUMUYECKIX
peaxusx.
W3yuenne npeiaraeMoro Kypca npeaycMaTpiuBaeT MOBBIIIEHUE YICTbHOTO BEca CAMOCTOSATEIIEHOM PabOThl yyaluxcsi, HAalpuMep, MPH MPOBEICHUN
JOMAIIIHETO XUMHYECKOTO SKCIIEPUMEHTA U 00CYKICHUU €r0 pe3yabTaToB, IOATOTOBKE COOOIIEHUM U yUeHUYECKHX KOH(pEepeHIINH, 3a1uTe
MIPOEKTOB, BBIOOpE 00BEKTA JUISI MOATOTOBKH COOOIIECHHS WM ITpoeKTa u Ap. Kypc HampaBieH Ha pa3BUTHE TaKUX JIOTMYECKUX ONEpPaIfil MBIIUICHUS,
KaK aHaJIu3 U CUHTE3, CPAaBHEHUE Ha OCHOBE aHAIM3a U CUHTEe3a, 00001IeHIEe, BEIIBIDKEHUE U MOATBEPKICHUE WU OMPOBEPIKEHHUE TUIOTE3 U T. 1.
B 3axitoueHre MOKHO OTMETHUTh, YTO B Kypce MOUTH HE 3aTPOHYTHI TPeOOBAaHUS CTaHIapTa XMMHUECKOr0 00pa30BaHUs 111 OCHOBHOM LIKOJIBI,
HaIpUMep CUMBOJIbI XUMHUECKHUX AJIEMEHTOB U (DOPMYJIbI BEIIECTB CEMUKIIACCHUKHU y4aT TOJIBKO T10 JKEJaHHI0, HE MTPETyCMOTPEHO COCTABIICHHUE
(dbopMyI1 BEUIECTB U YpaBHEHUN XMMHUECKUX PEaKLUii, KOTOPbIE SBJSIOTCS MaTepUaioM JAJis U3YUYEHHUS B 00s13aTEIbHOM Kypce XUMHUU.
PA3JIEJI II Pe3yabTaTnl 00y4eHHs
B pezynomame usyuenus xumuu y4eHuK Hayuumcs nOHUMamy
XUMUYECKYI0 CUMBOIUKY: 3HAKA XUMHUECKHUX DJIEMEHTOB, (DOPMYIIBI XUMUYECKUX BEIIIECTB;

*  GadiCHellWue XumMu4yecKue NOHAmMmuUA: XUMAYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHBIE ATOMHAsI U MOJIEKYJIIPHAs MacChl;

*  OCHOGHbIE 3aKOHbL XUMUU: COXPAHEHMSI MACCHI BEILIECTB, [IOCTOSIHCTBA COCTABA,
MOJIYYUT BO3MOKHOCTh HAYUYMThCS

e Ha3zbleamwp: XMUMHYECKUE JIEMEHTHI, COCTUHEHMUS;

e 00bACHAmMb: PU3NUECKUI CMBICIT aTOMHOTO (IIOPSIIKOBOr0) HOMEpa XMMHUYECKOI0 3JIEMEHTa, HOMEPOB I'PYMIIbI U MEpU0/ia, K KOTOPBIM JIEMEHT
MPUHALICKUAT B iepuoandeckon cucreme J{. . MenneneeBa; 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB B MpeIesiaX MAJIbIX IEPUOIOB
¥ TJIaBHBIX TOATPYII; CYIIHOCTh PEAKLUi HOHHOTO OOMEHa;

e onpedenamp: COCTAB BEIIECTB 10 UX (HOpMYyIIaMm;

e cocmaenamsp: HOPMYIbI HEOPTAaHUIECKUX COCTUHEHUI;

e OOpawjampca ¢ XUMUYECKOH MOCYA0# U 1a00paTopHEIM 000pYyI0BaHUEM;



e @bIYUCAAMB: MACCOBYIO JOJI0 XMMHUYECKOTO 3JIeMeHTa 10 GopMyJie COETUHEHHS; MACCOBYIO JIONIO BEIIECTBA B PACTBOPE;
HCIO0J1b30BATH NPHOOpPEeTEHHbIE 3HAHUS M YMEHHUS B IPAKTUYECKOM AeATeIbHOCTH U MOBCEAHEBHOM KU3HM IS

e 0Oe3omacHOTO OOpaIIeHus C BEMIECTBAMHU U MaTEepHaATaMH;

e DKOJIOTMYECKM IPAMOTHOIO MOBEAECHUS B OKPYKAIOIIEH cpefe;

e  OLICHKH BIIMSHUSI XUMHUYECKOTO 3arpA3HEHUS] OKPYKAIOIIEH Cpeibl HA OPraHU3M YeJIOBEKa;

e KPHUTHYECKOU OIEHKU WHPOPMAIIUH O BEIIECTBAX, UCTIOIB3yEMbBIX B OBITY;
MPUTOTOBJICHUSI PACTBOPOB 3aIaHHON KOHLIEHTpALlUU
PA3AEJI III COAEP KAHUE KYPCA
Tema 1. Xumus B neHTpe ecrecrposHanus (11 1)
Xumus kax yacmv ecmecmeo3nanus. Ilpeomem xumuu. XuMusi-uacTh ecrecTBO3HaHus. Hayku o npupone: pusnka, Xumusi, 0Mojaorust u reorpadusi.
[TonoxurenpHOE M OTPULIATENBHOE BO3/ICHCTBUE YEIIOBEKA HA IPUPOLY.
[Ipenmert xumuu. Tena u BemecTBa. CBOMCTBA BEMIECTB KaK X MHIWBUAYaJIbHbIC MpH3HAKUA. CBOMCTBA BEIIECTB KaK OCHOBA UX MPUMEHEHUS.
Memoowi uzyuenus ecmecmsoznanus. HabnroneHne kak OCHOBHOM METO/1 MO3HAHUS OKPYKAIOIIEro MUpa. Y CIOBUS TPOBEACHUS HAOIIOACHMS.
l'unoresa . Oxcnepument. BriBon. JIaboparopust u o6opynosanue. CTpoeHuUE IIIaMEHH.
Mooenuposanue. Mogaens , MofenupoBanue. OCOOEHHOCTH MOJeNUpoBaHus B (husuke, reorpaduu, Ouonsorun. Mozgenu B pusuke. DaekTpodopHas
MammHa. Monenu B Ouonoruu. buonorndeckue mymspku. I'eorpadudeckue moaenu. MoJeny B XUMHAH: IPEAMETHBIE (MOJIETTH aToMa, MOJICKYI,
XUMHYECKHUX U MPOMBIIIIEHHBIX TPOU3BOCTB) U 3HAKOBHIE (XUMUYECKHE CUMBOJIBI, XUMUYECKUE POPMYIIBI U ypaBHEHUS ).
Xumuyeckasn 3naxu u ¢popmynvl. XMMUUECKHUHN 2JIEMEHT. XUMHUUYECKHE 3HaKH.. IX 0003HaueHne , mponusHoIIeHne. XuMmudeckue ¢hopmyssl. [Ipocteie n
ClIoHbIE BemecTBa. MHaekch u K03 hUIueHTh. Ka4eCTBEHHbBIN 1 KOJTMYECTBEHHBIN COCTaB BEIIECTBA.
Xumus u ¢puzuxa. YHUBEPCATBHBIA XapaKTEP MOJ0KESHUH MOJICKYISIPHO-KHHETHYECKON Teopuu. [IoHATHS «aTom», «MOJIeKyay, «uoH». CTpoeHue
BemecTBa. Kpucrammmaeckoe cocrosiuue BemecTa. Kpucranmmuueckue pemeTku TBepabix BemiecTB. Juddysusa. bpoyHoBckoe nemxenue. Bemnectra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOT'O CTPOCHHS.
Aepezamuvie cocmosnus eeujecms. IIoHATHE O arperaTHOM COCTOSIHUH BeliecTBa. ['a3000pa3Hble, )KUIKHUE U TBEP/bIC BenecTBa. AMOp(HBIE
BemecTBa. Pu3nvecKkue U XUMUYECKUE SIBJICHUS.
Xumus u eeoepaghus. ctpoeHue 3eMiu: apo, MaHTuUs, Kopa. Jlurocdepa. MuHepabl 1 TOpHBIE TOPOABI. MarmMaTHuecKue U 0caJouHble (OpPraHUuYECcKUue
Y HEOPTraHWYECKHE, B TOM YKCIIE U TOPIOYNE) TOPOIbI.
Xumus u 6uonoeus. XuMU4ECKHI COCTaB KUBOM KJIETKU: HEOpraHW4Yeckue (BoJa U MUHEpaJIbHbIE COJIM) M OpraHndeckue (OesKu, JKUpPbl, YIIEeBOIbI,
BUTAMHHBI) BellecTBa. bromornueckas posib BobI B ®KUBOH KieTke. DoTocuHTe3. Xnopoduui. bruonorndeckoe 3HaueHNEe KUPOB, OEITKOB, 3DUPHBIX
Maced, YIJIEBOIOB U BUTAMUHOB JJIs )KU3HEAESITEIIbHOCTA OPraHU3MOB.
Kauecmeennvie peakyuu ¢ xumuu. KauectBeHHble peakui. Pacrio3HaBaHue BEIIECTB C MIOMONIIbIO KAYECTBEHHBIX PEAKIUi. AHATUTUYECKUM CUTHAI .
OmnpenensemMoe BEIIECTBO U PEaKTUB HA HETO.
Jemoncrpanuu |. Komnekuus paznuuHbix Tl win GoTtorpaduii Ten U3 amoMUHUS I WLTIOCTPAIIMH UIEH «CBOMCTBA — MPUMEHEHHEY.
2- YuebHOe 000pyI0BaHKE, UCIIOJIb3YEMOE NPH U3yUeHUU (PU3UKH, OMOJIOTHH, Teorpaduu 1 XUMHH.



3. DnektpodopHas mamuHa B AeiicTBuu. I 'eorpaduyeckue moaenu (rmodyc, kapra). buonorndeckne Mmoaenu (MyJIsbKd OPTaHOB U CHCTEM OPTaHOB
pacTeHUi, ’KUBOTHBIX U uejoBeka). Pu3ndeckue 1 XUMUUYECKHe MOJICTIU aTOMOB, MOJIEKYJT BEIIECTB U UX KPUCTATUYECKUX PEIIETOK.
4. O6beMHbIE U IIAPOCTEPIKHEBBIE MOIETN MOJIEKYJ BOJBI, YIJIEKHCIOTO U CEPHUCTOTO Ta30B, METaHAa.
5. O6pa3ipl TBEPIBIX BEHIECTB KPUCTATTMYECKOTO CTPOEHUS. MOoIen KpUCTAIIIMYECKUX PEIETOK.
6. Tpu arperatHbIX cocTOsSiHUS BO/AbI. KOJUIeKIMs KpUCTaNIMYECKUX U aMOP(HBIX BELIECTB U U3JIEIUI U3 HUX.
7. Konnekuus MUHepasioB (J1a3ypuT, KOPYH/I, XaJIbKOIMUPUT, (DIIFOOPUT, TAIIUT).
8. Komtekust TOpHBIX MOpoJ (TPaHUT, pa3iuyHbIe (POPMBI KaJbIUTA - MEJ, MPaMOp, U3BECTHSK).
9. Konnekuus roprouux UCKomaeMbIX (HeThb, KAMEHHBIH YToJib, CIIAHIIbI, TOPQ).
JleMOHCTpalMOHHBIE IKCIIEPEeMEHThI:
1.Hayunoe nHabmtoienue u ero onvucanue. M3ydeHue CTpoeHuUsl TIIaMeHH
2. CnuproBasi 3KCTpaKLUs XJI0pOo(dUIa U3 3eJEHBIX JINCTHEB.
3.»llepenuBanue « YrIIEKHCIIOTO ra3a B CTakaH Ha YpaBHOBEILIEHHBIX Becax.
4. KauecTBeHHas peakiys Ha KUCiaopo. KauecTBeHHas peakiusi Ha yIJIEKUCIIbIN Tas3..
JlabopaTopHble ONBITHI.
1.PacnipocTpanenus 3anaxa 0JIeKOJIOHA , TyXOB WJIU A€30/I0paHTa KaK IIPOLIECC IbIXaHUS.
2. Habnronenue OpOyHOBCKOTO JABMIKEHUS YACTUYEK YEPHOM TYIIH 10T MUKPOCKOTIOM.
3. ucddys3us nepmanraHara Kanaus B )KeJIaTUHE.
4. O6HapyxeHue YpUPHBIX MaceN B arnieIbCMHOBOM KOPKE.
5. M3y4yeHue rpaHuTa ¢ MOMOIIBIO YBEIUYUTEIBHOTO CTEKIIA.
6.0O0HapyXeHHE COJEPKaHMS BOJIBI B PACTCHUH
7.. OGHapyKeHHE KUpa B CEMEHaX TOJICOTHEUHUKA U TPEIIKOTO Opexa.
8.00HapyXeHHe KpaxMalia B MIIEHUYHO MYKE.
9. BzaumopeiicTBre ackOpOUHOBOM KUCIIOTHI ¢ HOZOM.
10.IlponyBanue BBIILIXa€MOI'O BO3/1yXa Ye€pe3 U3BECTKOBYIO BOAY.
11.00Hapy>xeHne U3BECTKOBOM BOJIbI CPEIN PA3IMYHBIX BEIIECCTB.
Jlomaninue ONbITHI.
1. M3roroBieHue MOJENIEH MOJIEKYJ XUMUYECKUX BEUIECTB U3 IJIACTUIIMHA.
2. HMuddysus caxapa B Boje.
3. OMBITHI ¢ MyCTON 3aKPBITON TIIACTUKOBOM OYTBUIKOM.
4. OOHapy)KeHHE KpaxMaja B IMIPOYKTax MUTAHUSI.
IIpakTuuyeckas padora 1. 3HakoMCTBO ¢ Ja00paTOpHBIM 0060pynoBaHueM. [IpaBuiia 6e30nmacHOCTH pU PabOTE B XUMUUYECKOM KaOMHETe
(;mabopatopun).
IIpakTuyeckas padora 2. Habnronenue 3a ropsiueit cBeuoid. Y cTpoiicTBO 1 paboTa CIIUPTOBKH.
Tema 2.



MaremaTuka B xumuu (9 1)

OmuocumenbHvie aMomMHas u MoaeKyaapHas maccel. OTHOCUTETIbHAS aTOMHAs Macca neMeHnTa. MosekyinspHas macca. OnpeiesieHne OTHOCUTEbHON
aTOMHOM MacChl XMMUYECKUX DJIEMEHTOB 10 nieproandeckoi taommie J.M.MenaeneeBa. Haxoxaenue no gpopmysie BemecTBa OTHOCUTETHHOM
MOJIEKYJISIPHOM Macchl Kak CyMMbl OTHOCUTENIbHBIX aTOMHBIX MacC, COCTABJISIOIINX BEIIECTBO XUMUYECKUX JIEMEHTOB.

Maccosas 0015 xumuueckozo snemenma 6 cioxcHom eeujecmee. IloHaTHE 0 MacCOBOM J0JI€ -(W) XUMHUYECKOTO 3JIEMEHTA B CJIOKHOM BEILIECTBE U

ee pacuer 1o (GopMyJie BeIecTBa.

Yucmoie sewgecmea u cmecu. Yucteie BemectBa. Cmecu . ['eTeporeHHble 1 TOMOTeHHBIE cMecH. ['a3000pa3Hbie (BO3IyX, MPUPOIHBIN ra3), KUIKUE
(7edTh) U TBEpIBIE CMECH (TOPHBIC MTOPOIBI, KyTUHAPHBIE CMECH, CHHTETUYECKUE MOIOIIIUE CPEJICTBA).

Obvemnas 0ons komnonenma 2azosoti cmecu. OnpeneneHne o0beMHOM 1ou ra3a (¢) B cMecu.. CocTtaB Bo3ayXa U MPUPOAHOro ras3a. Pacuer oobema
KOMITOHEHTA ra30BOM CMECH IO €r0 00BEMHOM 101, 1 HA000POT.

Maccosas 0o éewyecmea 6 pacmeope. IloHsITHE O MacCOBOH J0JIe (W) BElECTBA B pacTBOpe. PacTBopuTens n pacTBOpEHHOE BelecTBO. PacyeT
Macchl PaCTBOPEHHOIO BEILIECTBA [10 Macce PacTBOpa U MacCOBOM J10JIe paCTBOPEHHOTO BEIIECTBA .

Maccosas 0ons npumecetl. [1oHsTHE O YUCTOM BEIIECTBE U TpUMecH. MaccoBas 07151 (W) IpuMecH B 00pasiie UCXOHOTO BemiecTBa. OCHOBHOE
BeleCcTBO. PacueT Macchl OCHOBHOTO BEILIECTBA [0 MACCE BEILIECTBA, COACPKAIIETO ONMPECICHHYIO MACCOBYIO JOJIO MPUMECEH. .

JdeMoHcTpanuu.
1. Komnexkuuu pa3indHbIX BUIOB MpaMopa U U3AEIUN (WIN WILTIOCTpALMi U3/IEIHi) U3 HETo.
2. (CMechb peyHOro U CaXxapHOro MecKa U UX pa3/elIeHue.
3. Komnekmnusa «Hedts n HehTenmpoayKTHI.
4. Konnekuus ObITOBBIX cMecel (KyJMHApHbIE CMECH, CHHTETUYECKHE MOIOIIUE CPEJICTBA, IIIAMITYHHU, HAIUTKU U JIp.).
5. Jlmarpamma coctaBa aTMocdepHOro Bo3ayxa. Jlmarpamma coctaBa mpupoHOTO Tasa.

6. Komnexuus «MuHepasbl ¥ TOpHbIE TOPOIBI00pAa3Ibl BEUIECTB U MaTEPHUAIIOB, COACPIKAIIUX OMPEIEICHHYIO JOJII0 IpUMecei).
Jomamnuii onbIT. 1. Mi3ydeHue coctaBa HEKOTOPBIX OBITOBBIX U (DapMaIleBTHUECKHUX MPENapaToB, COAEPKAIINX OMPEACICHHYIO IO MIPUMECEH, 110
UX 3THUKETKaM.

IIpakTnueckas padora 3- [Ipurorosienue pacTBopa ¢ 3aJaHHON MacCOBOH J10JIel PACTBOPEHHOI'O BEIIECTBA.

Tema 3.

SABnenns, npoucxoasmue ¢ Bemecreamu (11 u)

Pa3zoenenue cmeceii. cnocoObI pa3iesieHus CMeceil 1 OUYMCTKE BemecTB. HekoTopeie mpocTeiiiire criocoObl pa3eieHusl CMeCce: MpoCeuBaHue,
paszJesieHre cMecei MopolIKa jkeje3a U cepbl, 0OTCTauBaHue, IeKaHTallus, HeHTpU(yrupoBaHue, pa3ielieHIe ¢ MOMOLIbIO AeTUTEIbHON BOPOHKH,
¢dbunpTpoBanue. OunbTpoBaHue B 1abopaTopuu, OBITY M Ha Mpou3BoicTBE. dunbTpat. Ancopouus. [Tonsrue 06 axcopOunu u agcopOeHTax.
AKTUBHUPOBAHHBIN YroJib KaK BaKHEUITUN afcoOpOEHT. Y CTPOHCTBO MPOTHUBOTasa.

Hucmunnayus unu nepeconka . JJUCTUIISAIMS KaK MIPOLECC BBIJICICHUS BEILECTBA U3 KHUIKOH cMecH. JIMCTHIIIIMpOBaHHAs BOJa U 00JIacTH ee
npumenenus. [leperonka nedru. Hedrempoaykrel. @pakiimoHHast MeperoHKa )XHUIKOro Bo3ayxa. Kpucranmmsamnus v BeIIapUBaHUE B Ta0OpaTOPUU
(xpuctamm3aTopsl U GpapdopoBbIe YAIKH ISl BEIMTAPUBAHUS ) U IPUPOJIC.



Xumuueckue peakyuu. Ycnosus npomekanus u npekpaujenus xumuyeckux peakyuiu. [IoHATHE 0 XUMUUYECKON PEaKIMK KaK MPOIECCE MPEBPALLECHUS
OJIHUX BelecTB B Apyrue. ConpukocHOBeHHE (KOHTAKT) BEIIeCTB, HarpeBanue. Karanuzatop. IHruburop. YnpasieHue peakuusiMi ropeHusl.
Ipusznaxu xumuueckux peaxyuii. VI3MeHeHue 11BeTa, BBINAJICHUE 0CAKA, PACTBOPEHHUE OCAJKa, BBIJECICHHE ra3a, MOSBICHU 3a1axa, BbIACICHUE WIN
MOTJIOIICHUE TETUIOTHI.
Hemoncrpauuu. 1.Ounstp HloTTa. Boponka broxuepa. YcranoBka s GuiIbTpoBaHUs MO BAKYyMOM.
2. PecniupaTopHble MAaCKU U MapJIEBbIC MTOBS3KU.
3. [IpoTuBoras u ero ycTpoicTso.
4. Komnexnust «Hedts 1 HehTenpoyKThI».
JleMOHCTpallHOHHBIE IKCIIEPUMEHTBI.
1. Paznenenune cMecu MOPOIIKOB CEPHI U JKeTe3a.
2. Pazzenenue cMecH MOPOILIKOB CEPHI U MECKA.
3. Paznenenne cMecH BOJbI U PACTUTEIHLHOTO MAclia ¢ MOMOIIBIO JETUTEIbHON BOPOHKH.
4. TlonydyeHne TUCTUIUTMPOBAHHON BOIBI C TIOMOIIBIO JTA0OPATOPHOM YCTAHOBKH JIJIsI IEPETOHKH JKUIKOCTEH.
5.. Pa3nenenue cmecu nmepMaHraHaTa ¥ JUXpomarta Kallusi CIoCOO0M KPUCTAJUTH3AIIH.
6. . BzanMopelicTBrE NOPOILKOB XKEJI€3a U CEPBI IIPU HAIPEBAHUU.
7. Ilony4eHue yriaeKucioro ra3a B3auMoACHCTBUEM MpaMopa C KHCIOTOM U 0OOHApYKEHHUE €r0 ¢ IOMOIIBIO U3BECTKOBON BOJIBI.
8. . Karanutnueckoe pas3inoxeHne NepoKcHia BOAOpoaa (KaTaau3aTop — AUOKCH] MapraHia).
9.00HapyXeHHe pacTBOpa IIEJI0YH C TOMOIIBIO HHIUKATOPA.
10. BzaumopeiicTBrue pacTBOPOB MEpMaHTaHaTa M TUXPOMAaTa KaJus C pACTBOPOM CYIIb(GUTa HATPHS.
11. BzaumopeiicTBue pacTBOpa repMaHTraHaTa Kajaus ¢ aCKOPOMHOBOW KHCIIOTOM.
12.B3auMoeicTBIE XJI0pUIa KeEJe3a C )KEJITOW KPOBIHOW COIBIO M THAPOKCUIOM HATPHS.
13.B3aumopeiicTBue ruapokcua xene3a(3) ¢ CoNstHOW KUCIOTOM.
JlabopaTopHble ONBITHI.
1. AncopOuus KyKypy3HbIMU HAJIOYKaMU ITapOB MaxXy4yuX BEIIECTB.
2. H3yudeHue ycTpoHCTBA 3a)KUTAIKU U €€ INIAMEHHU.
JoMalmIHuii IKCIIEPUMEHT.
1. PazneneHue cMecu Cyxoro MOJIOKa U pEYHOTro MeckKa.
OTtcTanBaHue B3BECH MOPOIIKA JJIs1 YUCTKHU MTOCYIBI B BOAE U €€ JCKAHTALIMS.
AncopOuus akTUBUPOBAHHBIM YTJIEM KPACSAIIUX BEIIECTB METCH-KOJIbI.
PactBopenue B Boae Tabnerku acnupura YIICA.
IIpurorosieHue U3BECTKOBOM BOJBI U OIBITHI C HEM.
6. Wzyuenue cocraBaCMC

A

IIpakTnueckas padora 4 (IoMalIHUI 3KCIEPUMEHT). BhIpalmBanue KpUCTaUIOB COJIH.
IIpakTnueckas padora 5. OunucTka NOBapEeHHOM COJIN.



[TpakTrueckas padora 6 (momarHU 3KcriepuMenT). Koppo3us MeTaios.
Tema 4.
Pacckasbl mo xumuu (34)
Yuenuueckas kongepenyus « Bvioarowuecs pycckue yuenvie-xumuxuy. XXuzub u nesrenbHocts M. B. Jlomonocoga, /[. 1. MenpaeneeBa, A. M.
ByTnepoBa u 1pyrux OTeYECTBEHHBIX M 3apYOCKHBIX YUCHBIX (110 BEIOOPY YHAIIHXCS)
Kounkypc coobwenuii yuawuxca «Moe nrodoumoe eeugecmeaoy. OTKpITHE, TIOTYyYSHUE U 3HAUEHUE BRIOPAHHBIX YUAIIUMHICS BEIIECTB.
Konxypc yuenuueckux npoexmos. ViccnenoBanusi B 00JaCTH XUMHUYECKUX peakiuii: HOTOCHHTE3, TOpEHHE U MEJUIEHHOE OKHCICHUE, KOPPO3Us
METAJIJIOB U CITOCOOBI 3aIIUTHI OT HEe, IPYrue peakiuu, BHIOpaHHBIE YIAIIUMHUCH.
PA3ZJIEJ IV YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OCHAIIEHHUE OII
Y4eOHO0-MeToAMYeCKH T KOMILJICKC:
1. Tabpuensu O.C. [Iporpamma kypca xumuu s 8-11 kimaccoB o6mieoOpa3zoBaTenbHbIX YapexaeHuii.— M.: JIpoda, 2013.
2. Tabpuensu O.C. Xumus. BBoansrii kypce. 7 kinacc: yueb. [Tocobue/ O.C. I'abpuensn, U.I'. Octpoymos, A.K. Axnedunun. — M.: [Ipoda, 2013.
3. Tabpuensn O.C. Meroanueckoe mocodue k npomneaesruueckoMy kypey O.C. I'abpuensna, U.I'. OctpoymoBa, A.K. Axne6uanna «Xumusi.
BBoanslif kype. 7 knace»: meroauueckoe mocooue/ O.C. I'abpuensn, I'.A. [lunapesa. — M.: JIpooa,
JlomoytHUTETbHAS TUTEpATYpa 7S YYCHUKA U YIUTEIs

1. Amux6eposa JI. }O. 3anumarensHas xumust: Kuura muisa yuamuxcs, yunreneit u poaureneit. — M.: ACT-IIPECC, 1999.

2. Amuk6eposa JI. 0., Pykk H. C. [Tone3nast xumusi: 3anauu u uctropuu. — M.: [Ipoda, 2005.

3. bymnsrueBa H. B. B mupe ko0, mmm [ToromcTBO otHOTO 1y3bIpst. // Xumus B mikone. — 1997. — Ne 3. — C. 70 — 72.

4. T'ypesuu A. E., Ucaes /I. A., [lonrak JI. C. ®uzuka. Xumus. 5—o6 k1. Metoaudeckoe nocooue. — M.: JIpoda, 1995.

5. 3aropckuii B. B. Orau notemnsie. deliepBepk: ucropus, reopus, npaktuka. — M.: [lIkoma um. A. H. Konmoroposa «Camoo6pa3oBanue,
2000.

6. 3aHMMaTeNbHBIC OIBITHI C BEIIECTBAMU BOKPYT HAC: MJUTIOCTPUPOBAHHOE TIOCOOME IS IMIKOJIHHUKOB, H3yJalOIUX €CTECTBO3HAHNE, XUMHUIO,
skosoruio / ABT.-cocT. H. B. I'py3nesa, B. H. JIaBposa, A. I'. MypaBbeB. — CII6.: Kpucmac, 2003.

1. Kamuu mupa. — M.: ABanra+, 2001.

2. KHura y1s uTeHus no Heoprannyecko xumun: K. s ygamuxcs: B 2 4. — M.: IIpocsemenue, 1993.

1. Kpaysep b., @pumanta M. Xumus. JlaboparopHslit mpakTukym. — M.: Xumus, 1995.

2. Kyznemnora H. E., [llatanoB M. A. Ob6y4yeHrne XMMUH Ha OCHOBE MEKITpeAMETHON nHTerparuu. 8—9 ki. — M.: Berrana-I"pad, 2005.

1. Xumus u obmectBo: [lep. ¢ anrn. — M.: Mup, 1995.

2. Xuwmws. MaTepecHbpie ypoku: M3 3apybdexxkHoro onbita penoaaBanus / ABT.-coct. B. H. I'omosuep. — M.: HIIDHAC, 2005.

3. Mrpemmnep I'. U., [Tnuyruna I'. A. lugakruueckue urpel npu ooydennu xumuu. — M.: JIpoda, 2004.

JJIeKTPOHHBIe 00pa3oBaTe/ibHbIe pecypchbl U UHTepHeT pecypcebl

Xumus. 8 kiacc. (3)

Xumus. 8-11 knaccel. Bupryansnas nadopatopus. (2) Xumus. 8-11 knaccsl. (bub-ka 3.H.11.).
Xumus 9 knacc (3 CD)



Bbonwmas samuknoneaus Kupumia u Medoaus. (3) /2006 r./ bonsiras sanuknonenus Kupmia u Medoaus. (2) /2005 r. Xumus u XKuzab — XXI Bek
http://www.hij.ru

lNazera «Xumus» u caiit mist yaurens «f uay Ha ypok xumum» http://him.1september.ru ChemNet: mopTan GpyHIaMeHTaTbHOTO XMMHUYECKOTO
oOpazoBanus http://www.chemnet.ru AJIXMUMUK: caiit JI.FO. Anuk6eposoii http://www.alhimik.ru

OcHOBBI XUMHH: 00pa30BaTEIBHBIN CAUT JJIsl IKOJIBHUKOB U CTYIeHTOB http://www.hemi.nsu.ru Xumust B OTKPBITOM KOJUISIKE
http://www.chemistry.ru

WebElements: oHnaifH-cripaBOYHIK XUMHUECKUX J1eMeHTOB http://webelements.narod. BupryansHas xumuueckas mkona http://maratakm.narod.ru
3annMarenpHas XUMUs: Bce 0 Metamax http://all-met.narod.ru Mup xumuwu http://chem.km.ru

Kabuner xumuu: caitr JI.B. Paxmanooii http://www.104.webstolica.ru

MaTepuaibHO — TEXHHYECKOEe oOecredeHue

Harypanbhabie 00bEKTHI:

Konnekunu MuHepanoB v TOpHBIX OpoJ1; MeTaioB U CIUIaBOB;

XuMHYecKne peakTUBbI U MaTepHualibl: Hanboee 4acto ucmnonb3yemble :

D)IIpocTeie BemiecTBa: Me/b, HATPUIA ,KaTbIMI, MATHHM, XKeJe30, IUHK; 2)OKCuabl: Meau(||),kambpius, xene3a(|||),maraus;

3)KUCIOTBI: CEpHAasi, CONsTHAs, a30THAS;

4)0CHOBaHUS - TUAPOKCHUJIBI: HATPHS,KAJIbIUAL,;

5)conu: xnopuabl HaTpus, Menu(||),anromMunus, sxenesa(|||);HuTpaThl Kaiaus, HaTpHsL, cepedpa; cynbdarel Mmeau(||),xemnesa(||),xenesa(|||),aMmmonus;
MOJU] Kausi, OpOMU HaTpHs;

6)OpraHUYecKre COeIMHEHUS :, METHJIOBBIN OpaHKEeBbIH, (heHOI(PTANICHH, TAKMYC.

Xumudeckas taboparopHas mocysa, annaparsl U mpuoopsl: 1)[Ipudopsr m1s paboThI ¢ TazaMu;

2)amnmapathl ¥ IPpUOOPHI AJIs OTBITOB C TBEPABIMU, KUAKUMHU BEIIECTBAMU; 3 )U3MEPUTEIbHbIE TPUOOPHI U TPUCTIOCOOTIEHHUS ISl BHIIOJTHEHUS OIBITOB;
4)cTeKIsTHHAS U TIACTMACCOBas MOCYa U MPUCTIOCOOICHHMS ITIsl IPOBEACHUS ONBITOB. Moaenu:

HaGopsl Moienei aTOMOB 151 COCTaBJICHUS IIAPOCTEPKHEBBIX MOiesIel MonieKy; Kpucrananueckue pemeTKy coei.

Y4eOHbIe MOCOOUS Ha MEYaTHOW OCHOBE:

[Tepuoandeckas cuctema xumudeckux dnemenToB J[.M. Mennaeneesa; Tabnuma pacTBOpUMOCTH KHCIIOT, OCHOBAHUH COJICH;

ANTOPUTMBI IO XapaKTEPUCTHKE XUMUIECKUX IIEMEHTOB, XUMUYECKUX PEAKIUH, PEIICHUIO 3a/1a4.

(IIpuiio:xkenuel)
KanengapHo-remaTuyeckoe niaHupPOBaHUe.
No Koi- .
TeMa paszjiena, TeMbl YPOKOB OcHOBHBIE BUBI YICOHOU JEATETHHOCTH
/m| mara BO




[ac. |

I'naBa I. Xumus B ueHtpe ecrecrso3Hanus.(11 1)

L 1 7.09 X1MHs KaK 4acTh €CTECTBO3HAHUS. | 3anonHA0T Ta0NHUITY, AETAI0T BBIBOJ, pabOTaIOT B IPYIIax C MOCIEAYIOIIUM
L [Ipenmer xumuu. o0CyXJIeHueM, padoTaloT ¢ pPacCKa30M(aHAIU3UPYIOT U CPABHUBAIOT)
> | 14.09 Habmtonenne 1 SKCIiepuMEHT KaK METOIbI | Benyr nHayunoe HabmoeHue 1 0pOpPMIISIOT pe3yabTaThl (aHATU3. 00bSICHEHHE, BBIBOJ)
' ' U3YYEHHUS €CTECTBO3HAHUS U XUMHUH ,COCTABJISIIOT LIETIOUKY MOCIJIE0BATEILHOCTH ACHCTBHIA.
[Ipaktruueckas padora Nel «3HakKOMCTBO ¢
3HAKOMSATCS ¢ MpaBUJIaMU TEXHUKH Oe30macHoCTH B XuM. KaGunere, 1abopatopHbIM
3. | 21.09 | nabopaTopubiM obopynoBanueM. [Ipasuna | 1 . .
IITATUBOM M XUMHUECKOW MOCYION C MOCIIEAYIONINM 3arojiHeHrneM Tabmuubl. Urpa .
TEXHHUKHU 0€30MacHOCTH
[Ipaxtuueckas pabora Ne2 «Habmronenue
4. | 28.09 | 3a ropseit cBevoit. YcTpoiictBo u padora | 1 [TpoBonsAT HccnenoBanue , OPOPMIISIOT M AHATUZUPYIOT PE3yIbTaThI.
CIIUPTOBKH.»
Haxonar oOmiee u paznnuue B npeaMerax. Urpa, [IposBoasar ncciienoBanu
5. | 5.10 | MopenupoBanue. 1 p p pa, 1Ip
€ ¥ U3BJICKAIOT CBEACHUS, aHAIM3UPYIOT. [lenaroT cooluieHus.
3HAKOMSATCS € TIOHATHAMU «XUMHUYECKUI 3JIEeMEHT», «XuMuieckas popmyiay; padora ¢ I[1C
6. | 12.10 | Xumuueckue 3HaK1 U GOPMYJIBI 1 B COOTBETCTBHH C YPOBHEM MPEACTABICHUI 00 OKPYKAIOIIEM MUPE; MOJICITMPOBAHUE;
3aIl0JIHEHUE CXEMBI; BBIITOJIHEHHE XUMUYECKON MU(POBKH.
dopMupoOBaHUE y YUAIIMXCSI YMEHUN MOCTPOCHUSI M peaTN3allii HOBBIX 3HAHUH (TTOHITHH,
Croco00B JEMCTBHI); yUaCTBYIOT B IUJAKTUUYECKUX UIPaX; 3aM0JHEHUE TAOIUIIBI U
7. | 19.10 | Xumus u pusuka 1 ); yuactayio rpax;
MOJIETTMPOBAHUE; COCTABJICHHE PA3BEPHYTOTO IJIaHA C MOCIEIYIOIINUM 00CYKIEHUEM;
HaIlMCaHUE CUHTHI BELECTBY.
8. | 26.10 | ArperaTHble COCTOSIHUS BELIECTB. 1 3anoyHA0T Ta0NUILYy; UTpa ¢ 00CYKACHUEM PE3yIbTaTOB.
CocraBiieHne BUBUTHON KapTOYKH; COCTaBICHHUE qUarpaMmsl U pacckasa; [IpoBonsr
9. 19.11 | Xumus u reorpadusi. 1
UCCleIoBaHue , 0POPMIISIIOT U aHATU3UPYIOT PE3yIbTaThI.
Pabota co cxemoii; [IpoBoasaT ucciaenosanue , 0QOPMIIAIOT U aHAJIN3H T PE3YNbTATHI;
10.[ 16.11 | Xumust 1 GHOJIOTHSL. 1 > P > odop PYIOT pesy ’
paboTa ¢ pa3TuIHBIMA UCTOYHUKAMHU HH(POPMAITIHI
dopMUpOBaHUE Y YUAIIMXCSI YMEHUN MMOCTPOCHUSI U pean3allii HOBbIX 3HAHUU (TOHITHH,
11.] 23.11 | KauecTBeHHBIE pEAKIIMU B XUMUHU. 1 croco0oB JeiicTBuil); Benyt HayuHoe HaOmoAeHnEe 1 0(OPMIISIOT PE3yJIbTaThl (aHAIU3.
00BsICHEHHUE, BBIBOI) ,COCTABIISAIOT IETIOUKY ITOCJIEJOBATEIILHOCTU ICHCTBHIA.
I'nasa II. MatemaTuka B xumuu. (9 4)
121 30.11 OTHOcCUTENbHAA ATOMHAsl ¥ MOJIEKYJIIpHAs 1 dopMupoBaHUE y YUAIMXCSl YMEHUN IMOCTPOCHUSI M pEaTN3allii HOBBIX 3HAHUH (TIOHITHH,
17 Macca. croco0oB AeCTBUI); paboTa ¢ cxemou; paboTa ¢ HHpOpMaIUEii;
13.| 7.12 | MaccoBast 10JIs1 2JIEMEHTA B CII0)KHOM 1 @opMHUpPOBaHUE Y yUYAIUXCS YMEHUI TOCTPOCHUS U PEATM3allii HOBBIX 3HAHUM (IOHATHH,




BEIIIECTBE. Croco00B AeMCTBHIA); pa3BUTHE JIOTUYECKOTO MBIIIICHUS CPECTBAMH PACUETHBIX 3a/1a4 110
XUMHH.
14.| 14.12 | Yncrsie semectsa i cveck. qDOpMHpOBaHVHe y }:‘IaIHI/IXCﬂ YMEHUH TTOCTPOEHUS U PeaIu3allii HOBBIX 3HAHUH (TTOHATHA,
CIOCO0OB JICMCTBUIN); COBEpIIEHCTBOBAHUE YMEHHS PaOOTHI C TEKCTOM.
dopMUpOBaHUE Y YUAIIMXCSI YMEHUN MOCTPOCHUSI U peaN3allii HOBbIX 3HAHUU (TOHITHH,
15.] 21.12 | O6bemHast 10715 ra3a B CMECH. CIOCO0OB JICHCTBUIN); pa3BUTHE JIOTMYECKOTO MBIIIJICHHUS CPECTBAMU PACUETHBIX 3a/1a4 I10
XUMHH
dopMupoOBaHUE y YUAIIMXCSl YMEHUN IMOCTPOCHUSI M peaTN3allii HOBBIX 3HAHUH (TIOHITHH,
16.| 28.12 | MaccoBas 107151 BEILIECTBA B pacTBOPE. CIoco0O0B JACHCTBUI); Pa3BUTHE JIOTUUECKOTO MBIIIUICHHS CPEJICTBAMH PACUETHBIX 3a/1a4 110
XUMHUH.
[IpakTuyeckas padora Ne3 dopMupoBaTH OPTaHU3ANMOHHBIC YMEHUS (TUTAHUPOBAHKUE PabOTHI, OpraHu3aIys pabodyero
171 1101 «IIpuroroBieHue pacTBopa ¢ 3aJaHHOU MecCTa, Be/IeHUE 3alucell, palMoHaIbHOE HCII0JIb30BaHHE padoyero BpeMeHH,
1 MacCcOBOM J10JIeil PaCTBOPEHHOTO COTpyAHHYECTBO). BenyT HayuHoe Habmo1eHne 1 0OPMIISIOT PEe3yJIbTaThl (aHAIH3.
BEIIECTBA.» 00BsICHEHHE, BBIBOJT) ,COCTABIISIIOT LIETIOYKY [TOCIIEIOBATEIbHOCTH JEHCTBHIA.
18| 18.01 | Maccosas xoxs npumeceii, COBepHIeHCT]iOBaHI/Ie YMEHHUsI peliaTh pacueTHBIC 3a/1a4H; Pa3BUTHE MBICIUTEIbHbIX
CTIOCOOHOCTEH CPeICTBAMU PACUETHBIX 3a/1a4 [0 XUMHUU.
191 25.01 Pemenue 3anau u ynpaxHeHuil o Teme CoBepIlIeHCTBOBaHUE YMEHHS BECT MaTEMAaTUYECKUE PacyeThl; (HOPMUpPOBaHHE
17 «Marematnka B XUMHAHN CIIOCOOHOCTEH K pe()IICKCHH.
20 1.02 Kontponbhas padora Nel «Maremartuka B MPUMEHSIIOT MOJTY4YeHHbIE 3HAaHUS ¥ CPOPMHUPOBAHHBIE YMEHHUS JUISI PEIICHUS YUeOHBIX
1 XUMHUN 3aa4. OCylIeCTBISIOT UTOTOBBIN U MOMIArOBBIA KOHTPOJIb 10 PE3YbTaTy
I'nasa I11. SIBaenusi, npoucxoasimue ¢ Bemecreamu. (11 1)
Paznenenue cmeceit. CriocoObl pa3aeneHus
1] 802 cMmecel. mpakTuueckas padora Ned Benyr nHayunoe HabmofeHne 1 0opopMIISIIOT pe3ynbTaThl (aHau3. OObsicHEeHUE, BHIBON)
1 «BpIpamuBanne KpUCTAIIIOB ,COCTABJISIIOT LIETIOYKY MOCIIeI0BATEIBHOCTH AeiicTBUi. CTpoAT Tpaduk 3aBUCUMOCTH
COJIM. »(JIOMaITHUHN SKCTIEPEMEHT)
22| 15.02 | dumTpoBanHe. Benyr nayunoe HaOmoaeHue 1 opopMIIsIoT pe3uynLTa:rLI (anaym3. OObsICHEHUE, BBIBOT)
,COCTABJISIIOT LIETIOUKY MOCIIEI0BATEILHOCTH ACHCTBHIA.
Benyr Hayunoe HabmofeHne 1 0popMIISIIOT pe3ynbTaThl (aHanu3. OObsiCHEeHUE, BHIBON)
,COCTABJISFOT LIETIOYKY MOCIIEA0BATEILHOCTH ACUCTBUNA. [ OTOBSIT COOOIICHHE TIO TEME U
23.| 22.02 | AncopOrusi. PELIeH3UPYIOT €ro Mo Iiany. Pa3BuTue uHTEpeca K MpeAMeTy Ipu 0OpalleHuu K
COOCTBEHHOMY >KMU3HEHHOMY OIBITY, PACKPBITHE MPAKTHUYECKOT0 3HAYEHHSI U3y4aeMOro
MaTepuaa.
Benyr nayunoe HaOmoaeHue u opopMIiIsIoT pe3ynbTarhl (aHam3. OObsICHEHUE, BBIBOT)
24.| 1.03 | JucTriisims. N N
,COCTaBJISIIOT LIETIOYKY MTOCIIEI0BATEIBHOCTH JCHCTBUI. paboTa ¢ MHIUBUIYaTIbHBIMU




3aJlaHUSIMU.
OO6cyxneHre pe3yabTaToB MPaKTUYECKOM Pacmmpenue kpyroszopa ydamuxcsi, copMupoBaHie U COBEPIICHCTBOBAHUE HABBIKOB
25.| 15.03 | pabotbl Ned «BripamuyBaHue KpUCTAIOB CaMOCTOATENLHON PabOThI; pa3BUTHE YMEHUS MTyOJIUYHOTO BBICTYILIEHUS, paboTa ¢
coJny» (IOMaNTHUUIKCTIEPEMEHT) Pa3IMYHBIMU UCTOYHUKAMHU UH(OPMAITUH.
[IpaxTuueckas padora Ne5 «OuncTka
MOBAapPEHHOM COJTN». Pa3Butue 1 3akperuieHre 3HaHUE O CrIoco0ax pasesieHus cMeceit; GopMupoBaHue
26.| 22.03 | IIpaxktuueckas padota Ne6 «3yuenue OCHOBHBIX JJA0OPATOPHBIX MPUEMOB U SKCIIEPUMEHTAIBHBIX YMEHUI(pacTBOpeHue,
mpoiiecca KOppo3uu xkese3ay (TOMaITHHI (bunpTpOBaHUE, MPUTOTOBIICHNE (DUIIBTPA, BHIMTAPUBAHUE)
OTIBIT)
Bocnpusrtue u ocMbIciieHHe TOHATUS «XUMUYECKasi peaklits»; 0CO3HaHNE MPAKTHUECKON
27| 5.04 XUMHYECKUE PEAKIIUHU. Y CIIOBHS 3HAYUMOCTHU 3HAHUN O XUMHUYECKHX SBICHUIX MTOCPEACTBOM O3HAKOMIICHUS C 00IacTIMU
17 MPOTEKAHUSI XUMHUYECKUX PeaKInuid MPUMEHECHUS dTUX 3HAHUW. Pa3BUTHS yMEHHs aHATM3UPOBATH PE3YIbTATHI
J€EMOHCTPALIMOHHBIX OIBITOB.
Coznanue ycioBui AJis pa3BUTUSL YMEHUS aHAIM3UPOBATh PE3yIbTaThl JAOOPATOPHBIX
28.| 12.04 | IIpu3Haku XUMHUYECKUX PEAKIUA. OTIBITOB, IPAKTUIECKUX YMEHUH pabOTaTh C peaKTUBaMU, 000PY/I0BAHUEM B COOTBETCTBUH
¢ mpaBwiamu Th.
Ob6cyxaeHne pe3ynbTaToB IPAKTUIECKON .
3HaKOMCTBO C ITPOLIECCOM KOPPO3UH U CrIOcO0aMU 3aIuThl OT He€; (opMHUpOBaHKE
29.] 19.04 | pabotsl Ne6 «M3yuenue mporecca .
. HAaBBIKOB YCTHOU peuu, MOJIOKUTEIbHYIO MOTUBAIMIO K U3YUYECHUIO TIPEIMETA.
KOPPO3HH KeJie3a» (AOMAIIHUN OMBIT)
O06o0menre 1 akTyaau3aius 3HaHU| 110 .
[ToBTOpEHME, 3aKpeTIEHNE U CUCTEMATH3AIUS 3HAHUH O SBIECHUSIX, TPOUCXOISIINX C
30.| 26.04 | Teme «SBICHUS TPOUCXOMSIIUE C
BEIIECTBAMH.
BEIIECTBAMH.
311 3.05 KonTponpHas padora No2 «SIBnenus MPUMEHSIIOT MOTYYCHHBIE 3HAHUS ¥ CPOPMUPOBAHHBIC YMEHUS [Tl PEIICHUS YISOHBIX
1 IIPOUCXOJSIINE C BEIIECTBAMU 3a1a4. OCyIeCTBISIOT UTOTOBBIM U MOLIATOBBIA KOHTPOJIb 10 PE3YJIbTAaTY.
I'naBa IV. Paccka3spl mo xumum (3 4)
[Tonmynsipu3anyisi MIMEH BEJTMKUX YUEHBIX, aKTUBHM3AIlHsI HHTEepeca K ucropur Poaunsl, k
Yuenndeckass KOHPEPEHITUS .
32.1 10.05 JIIOISIM, BIMCABIITNE B HEE 0COOBIC CTPAHUIIBI; PA3BUTHE YMEHHUS pad0TaTh ¢ HAYYHO-
«Bpiaaromiyecst pycckue y4eHble-XUMUKHI . . .
MOMYJISIPHOM TUTEPAaTypOH, CHCTEMaTU3UPOBATh MaTepUal, BHICTYIATh MEpe]l ayTUTOpUEH.
Pacumpenue kpyrosopa yqamuxcsi, cQOpMHUpPOBaHUE U COBEPILICHCTBOBAHNE HABBIKOB
Konkypc coobuienwuii yuarmmuxcst «Moe P P yvr pa yi > Cpopup P
33.| 17.05 CaMOCTOSITENIbHON paOOTHI; Pa3BUTHE YMEHHs MyOJIMYHOTO BBICTYIICHUS, paboTa ¢
TF00MMOE XMMUYECKOE BEIIECTBO
Pa3TMYHBIMU HCTOYHUKAMH HH(OpMaIu
34,1 24.05 | KoHkypc yUeHMYECKHX MPOEKTOB, Pacmmpenue kpyrozopa ydamuxcsi, copMUpOBaHUE U COBEPIICHCTBOBAHNE HABBIKOB
35| 31.05 | mocBAIIEHHBIN UCCIEIOBAHMUIM B 00J1aCTH paboTHI B TpyIIax, KOMMYHUKATHBHBIC HABBIKH; Pa3BUTHSI YMEHUMN MOJIH30BATHCS




XUMUYECKHUX PEaKIIUM. HCCIIE0BATEIbCKUMU METOaMu (coOMpaTh He0OX0o UMyt HHpOpMaIuio, GaKThl; YMEHUS
UX aHAJIM3UPOBATh C PA3HBIX TOYCK 3PEHUS, BBIIBUTATh THIIOTE3bI, IEJIaTh BHIBOIBI U
3aKITIOYCHHS); COBEPIICHCTBOBAHNE KCIIEPIMEHTAIBHBIX YMEHH.

(IIpuiio:kenue2)

KPUTEPUU 1 HOPMbI OIIEHKH 3HAHUHM OBYYAIOIIUXCS

1. OueHka yCTHOTO OTBeTA.

OT1merka «5»

- OTBET MOJIHBIN ¥ IPaBUJIbHBIN HA OCHOBAaHUM U3YYEHHBIX TEOPHIl;

- MaTepHal U3J0KEeH B ONPEIeICHHON JJOrHUECKOM MOCe10BaTeIbHOCTH, TUTEPATYPHBIM S3BIKOM;

- OTBET CaAMOCTOSITEIbHBIM.

OTtBer «4»;

- OTBET IOJIHBIA U ITPABUJILHBIA HA CHOBAHUU U3Y4YCHHBIX TEOPUH;

- MaTepual U3J0KEH B OMPEICTICHHON JIOTHUECKOH MOCIeI0BATEIbHOCTH, TP 3TOM JIOMYIICHBI IBE-TPH HECYIIECTBEHHBIC OMIMOKH, UCTIPABICHHBIC 10
TpeOOBAHUIO YUUTEIIS.

OT1merka «3»:

- OTBET MOJHBIN, HO IPU ATOM JOMYILEHa CYIECTBEHHAs OLUIMOKa UM OTBET HETIOJIHBIN, HECBSI3HBII.

OT1meTka «2»:

- IPH OTBETE OOHAPYKEHO HEMIOHMMaHHUE yJalluMCs OCHOBHOTO COJIEpyKaHUsl y4eOHOTr0 MaTepuaa Uil JOMYIIeHbl CYIECTBEHHbIE OIINOKH, KOTOPbIE
y4alIuiicss He MOKET UCIIPaBUTh MPU HABOASAIIMX BOIIPOCAX YUUTENSl, OTCYTCTBUE OTBETA.

2. OneHKa 3KCNePUMEHTATbHBIX YMEHUIA.

- O1leHKa CTaBUTCS HA OCHOBAHUH HAONIOACHUS 32 YYAIUMUCS ¥ MUCBMEHHOTO OTYeTa 3a paboTy.

Ot1meTka «5»:

- paboTa BBIMIOJIHEHA TIOTHOCTHIO U MIPABWIIBHO, CIICaHbI PABUIbHBIC HAOIOICHUS U BBIBOIBL;

- OKCIIEPUMEHT OCYIIECTBIICH IO IJIaHYy C YYETOM TEXHHUKH 0€30MacHOCTHU U MPaBUil pabOThI ¢ BEUIECTBAMHU U 000PYAOBAHUEM;

- IPOSIBJIEHBI OPTaHU3ALMOHHO - TPYJIOBbIE YMEHHUS, TOAEPKUBAIOTCA YUCTOTa pab0yero Mecta u Mops0K (Ha CToje, SKOHOMHO HCTOIb3YIOTCS
PEaKTHUBHI).

OTmeTka «4» :

- paboTa BBIMIOJIHEHA TIPABIIILHO, CICJIaHbI MPABUIIHHBIC HAOIIOICHUS U BBIBOJIBI, HO TIPU ATOM AKCIIEPUMEHT MPOBEIEH HE MOJHOCTHIO WIIU JOMYIIEHBI
HECYIIIECTBEHHBIE OIMOKHU B paboTe ¢ BEIIECTBAMU U 000PYI0BAaHHEM.

OtmeTka «3»:

- paboTa BBIMIOJIHEHA IPABIIILHO HE MEHEE YeM HATIOJIOBUHY WIIH JIOMYIIEHA CYIIECTBEHHAS OMTMOKA B X0/1€ SKCIIEPUMEHTA B O0BSICHEHUH, B
odopmiieHnH paboThI, B COOTIOICHUY TTPaBUJI TEXHUKH 0€30MMacHOCTH Ha paboTe ¢ BENIECTBAMH U 00OPYIOBaHUEM, KOTOpasi UCIIPABIISETCS 10
TpEOOBAHUIO YUHUTEIIS.




OTmeTka «2»:

- TOMyIIeHkI ABe (1 00Jiee) CyIEeCTBEHHBIC OITMOKY B XO/I€ SKCIIEPUMEHTA, B 00BSICHEHNH, B 0)OPMIICHUH pa0bOTHI, B COOJTIO/ICHUN TTPABUIT TEXHUKH
0€30macHOCTH MpU padboTe ¢ BEIIECTBAMH U 000PYA0BAHUEM, KOTOPBIC YUAIIMICS HE MOXKET UCIIPABUTH JTaXKe TI0 TPEOOBAHUIO YUHUTEIIS,

- paboTa He BBINIOJIHEHA, Y YJalllerocs OTCYTCTBYET AKCIIEPUMEHTATIbHbIE YMEHHUS.

3. OueHka yMeHHil peliaTh pacyeTHbIE 3a1a4H.

Ot1meTka «5»:

- B JIOTUYECKOM PACCYKJICHHUU U PEUICHUH HET OIMUOO0K, 3a/1ada pelieHa pallMOHAIBHBIM CIOCO00M;

Ot1meTKa «4»:

- B IOTUYECKOM PACCYKJICHUU U PEIICHHs HET CYIECTBEHHBIX OMIMOOK, HO 3a/ladya pellieHa HepalnOHAILHBIM CIIOCO0O0M, UJIH JIOMYIICHO He Oolee
JIBYX HECYIIECTBEHHBIX OLTHOOK.

Ot1meTka «3»:

- B JIOTUYECKOM PACCYJICHUU HET CYIIECTBEHHBIX OIHUOOK, HO IOMYIIeHa CYIIeCTBEHHAs OIMOKa B MaTEMaTHYECKUX pacyeTax.
OTmeTka «2»:

- IMEETCS CYIIECTBEHHBIE OITUOKHU B JIOTHUECKOM PACCYKICHUH U B PEIICHUH.

- OTCYTCTBHUE OTBETa Ha 3a/IaHUE.

4. OneHkKka NMCbMEHHBIX KOHTPOJIbHBIX padoT.

Ot1meTka «5»:

- OTBET MOJHBIN U MPaBUIbHBINA, BO3MOXKHA HECYIIIECTBEHHAs OIINOKA.

OT1meTka «4»:

- OTBET HETIOJIHBIN WK AOMYIIEHO He O0Jee IBYX HECYIECTBEHHBIX OLUINOOK.

OtmeTka «3»:

- paboTa BBIMIOJIHEHA HE MEHEE YeM HAIIOJIOBUHY, JIOMYIIECHA OJIHA CYIECTBEHHAS OIMOKA U TP STOM JIBE-TPU HECYIIECTBEHHBIC.
OT1MmeTKa «2»:

- paboTa BBIMIOJIHEHA MEHBIIIE YEM HAIOJIOBUHY MU COJACPKUT HECKOIBKO CYIIECTBEHHBIX OIIMOOK.

- pa0oTa He BBINOJIHEHA.

[Ipu o1ieHKe BBITOJIHEHHUS MUCHMEHHON KOHTPOJIBHON pabOThl HEOOXOIMMO YUUTHIBATh TPeOOBAaHUS €IMHOTO Opdorpaduyeckoro pexmnma.
5. Ouenka TecToBbIX PaldoOT.

TecTsl, cocTosIMKE U3 TATH BOIIPOCOB MOXKHO HUCIIOIB30BATh MOCIE H3YUCHHSI KaX0ro MaTepuana (ypoka). Tect u3 10—15 BompocoB ucmosib3yeTcs
JUTSI IEPUOUIECKOTO KOHTpOJisA. TecT n3 20—30 BOompocoB HEOOXOUMO HCTIOIB30BaTh JIJI UTOTOBOTO KOHTPOJIA.

[Ipu oneHMBaHUM MCTIONB3YETCS CIENYIOIIAs IIKaja: i1 TeCTa U3 MATH BOIPOCOB

* HET OIUOOK — OIICHKA «5»;

* O/IHA OIIMOKA — OIICHKA «4»;

* JIBE OIIMOKU — OLIEHKA «3»;

* TPU OIIMOKH — OLIEHKA 2.



Jns Tecta u3 30 Bonmpocos:
* 25—30 npaBWIBHBIX OTBETOB — OLIEHKA «5;
* 19—24 npaBWIbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 npaBWIBHBIX OTBETOB — OLIEHKA «3»;
* MEHbIIIE€ 12 MpaBUIIBHBIX OTBETOB — OIIEHKA «2).
6. Ouenka pedepara.
Pedepart oneHuBaeTCs Mo ClieayrOmuM KPUTEPUSIM:
* coOMoIeHNe TPeOOBAaHUH K €ro 0(OPMIICHHIO;
* HEOOXOIMMOCTh M JOCTATOYHOCTD JUISI PACKPBITUSI TEMBI IPUBEICHHON B TeKcTe pedepata HHPOpMAITIH;
* YMEHHE 00y4aromerocsi CB000HO U31araTb OCHOBHBIC HJICH, OTPAKEHHEIE B pedepare;
* CIIOCOOHOCTH 00YYAIOIIErocs MOHITh CYTh 33/1aBA€MbIX WICHAMHU aTTeCTallMOHHOW KOMUCCHH BOIIPOCOB M C(POPMYIMPOBATH TOUHBIE OTBETHI HA HUX.
(ITpusoxkenue3)
IIpuMepHBIE TeMBbI JOKIA/I0B YYALMXCH
1. Yueba M.B.JlomonocoBa B Mockse (1731— 1735).
2. Bxnag M. B. JlomoHocoBa B pa3BUTHE XUMUHU.
3. TlepeBox Ha coBpeMeHHBIN pycckuil sA3bIK HoKkinaga M.B.JJomoHocoBa «Ci0BO 0 MOJIb3€ XMMUNY, B MyOJTUYHOM coOpanuu MiMmeparopckoit
aKaJieMUH HayK ceHTs0ps 6 ausa 1751 r., roBopenHOoe Muxamnom JIOMOHOCOBBIMY.
4. M. B. JIoMOHOCOB 0 M0JIb3€ CTEKJIA.
1. M. B. JIoMOHOCOB — OCHOBATeJIb MEPBOM XMMHUYECKO Jlaboparopuu B Poccum.
1. Kpyr nHayunsix uarepecoB M. B. JlIomoHocOBa.
2. J. . MenaeneeB — y4eHbI C MUPOBBIMU 3aCJIyTaMH.
3. J. Y. MenzaeneeB — opranus3aTop U NepBblil qupekTop [1aBHOM nanaTel MEp U BECOB.
4. JI. 1. MenneneeB — uccien0BaTellb BO3yXOIJIaBaHNU.
10. 1. . MenneneeB — co3naTenb 0€3pIMHOTO IOPOXA.
11 Hpy3es u xomteru 1. 1. MenneneeBa B cepe HaAyKH, TEXHUKU U KYJIbTYPHI.
1. MexnyHapoaHble KOHTaKThl U Tpu3HaHue 3aciayr . . Menneneesa.
Veaeuenns /. 1. Menaeneena.
HNmenem [I. 1. MennenceBa Ha3BaHHI...
Aunekcannip MuxaitioBuu byTiiepoB — 3amedaTenbHbId PYCCKUI XUMUK.
A. M. bytiiepoB — BbIaIONMIUNCS OUOJIOT.

Al e

6. [py3bs u komtern A. M. Bytieposa.

IIpumepHbIie TeMbI coo0meHnit «Mo€ JII00MMoe BelecTBO».
1. Anmas.
2. Ammmnak.



BopHnas kucnora.
I'may6epoBa cob.
HNuepTHbIE rassl.
Hon.

Manaxwur.

Mpawmop.

IIepexucs Bomoposa.
IlepmaHranar xamnus.
[IutbeBas cona.
[ToBapenHas coib.
Caxapos3a.
VYrekucnuslii ras.

ANl S R el e e B A

YKcycHas KucoTa.
7. OTWIOBBIA CIUPT
IIpuMepHBIe TeMBbI IPOEKTOB MOCBAILICHHBIX HCCJIEJ0OBAHUAM B 00J1aCTH XMMHUYECKHUX PeaKIuii:
1. HW3yueHue conepxaHusi COEAMHEHUH jKelle3a B Pa3IMYHbIX MPOIYKTaX.
2. W3yuenue comepaHus IIIOKO3bI B PA3IMYHBIX MPOIYKTAX.
3. TawmHCTBEHHBIC MEMOpPAHBI.
4. W3BepxeHue ByJKaHa.



