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PABOYASA ITPOTPAMMA

yueOHOro npeamera « XuMHs»

U1 oOydaromuxcs 8 a,0,B KJIacCoB

HopMmaTuBHBIE TOKYMEHThI

I[aHHaH pa6oqaﬂ nporpamMma 1no XxuMmum JJist 8 Ki1acca cocTaBjicHa Ha OCHOBE:



-®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pazoBanun B Poccuiickoit @eneparum»
(C UIBMEHEHUSIMNU);

- MenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOTO OOIIETO
o0Opa3oBaHUs, YTBEPKICHHOTO MTPUKa30M MHUHHCTEpCTBA 00pa3oBaHus U Hayku Poccuiickoit
®enepanun ot 17.12.2010 Ne 1897 (¢ uzmenenusmu) (nasiee — O@I'OC O00);

‘Canutapubivu npasusiamu CII 2.4.3648-20 «CaHuTapHO-3MIMIEMUOJIOTHYECKUE TPeOOBaHUS K
OpraHM3alMy BOCIUTAaHUS W OOy4YEHHUs, OTAbIXa U O3JOpPOBJICHUS JETEH U MOJIOJSKU»,
YTBEP)KJICHHBIMU ~ [IOCTAaHOBJIEHMEM [ JITaBHOrO TroOCyJapCTBEHHOIO CaHWTAapHOIO  Bpada
Poccuiickoit ®eneparuu ot 28.09.2020 Ne28;

‘Tlopsinka opraHuM3al W OCYIIECTBJICHUS 00pa30BaTENbHON AEATENIBHOCTH TIO0 OCHOBHBIM
00111€00pa3oBaTeIbHBIM TIPOrpaMMaM - 00pa30BaTeIbHBIM IMPOrpaMMaM Ha4YaJIbHOTO OOIIETO,
OCHOBHOTO 00IIero U cpeaHero oOmiero o0pa3oBaHus, YTBEPKIAEHHOIO IPHUKA30M
MunuctepctBa npocseuienus Poccuiickoit ®enepannn ot 28.08.2020 Ne 442 (¢ uzMeHeHUsIMU U
nononHeHusiMu ot 20.11.2020);

-(De)]epaﬂLHoro nepeqHﬂ y'—Ie6HI/IKOB, )IOHYI]_IGHHBIX K HCITIOJIB30BAHUIO HpI/I peanmaum/l
MMEIOIIUX TOCYAaPCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTEIbHBIX MPOTrPaMM HadaIbHOTO OOIIETO,
OCHOBHOTO OOIIEro, cpeaHero oOmero o0pa30BaHHUS OPraHU3aANUSIMH, OCYIIECTBISIOMUMHI
00pa30BaTeIILHYIO JICATCIIBHOCTh, YTBEPKIECHHOTO IPHKAa30M MMHHCTEPCTBA TPOCBEIICHUS
Poccuiickoit ®Pepepaniun ot 20.05.2020 Ne 254 (c W3MEHEHHSMH W JIOTOJHCHHUSIMH OT
23.12.2020);

-Tlepednst opraHu3aIuii, OCyIECTBIISIFONINX BBITYCK YU€OHBIX MOCOOMA, KOTOPBIE JOMYCKAIOTCS
K HWCIOJB30BAHUIO TIPH  pEeaTM3alldd  HUMEIOIMUX  TOCYJAapCTBEHHYIO  aKKPEIUTAIIHIO
00pa3oBaTeNbHBIX MPOTrpaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpemHero oOIero
00pa3zoBaHus, YTBEP)KAEHHOTO MpPUKa3oM MHHHUCTEpCcTBa 00pa3oBaHus W Hayku Poccuiickoi
®enepanuu ot 09.06.2016 Ne 699.;

- MHCcTpyKTHBHO-MeTOAMUeckoro nmuchMa Komurera mo obpaszoBanuto Cankt-IlerepOypra «O
peaiv3allii  OpPraHM3alMsIMH,  OCYILECTBISIOIIMMHU  OOpa30BaTENbHYIO  JESITEIbHOCTD,
00pa3oBaTeNIbHBIX MPOTPaMM C TMPUMEHEHHEM JJIEKTPOHHOTO OOYy4YeHHS, TUCTAHIIMOHHBIX
o0pasoBaTenbHbIX TexHomorui» ot 16.03.2020 r. Ne03-28-2516/20-0-0;

- MHcTpykTHBHO-MeToanYeckoro nmucbMa Komutera mo oOpazosanuto Cankr-IletepOypra «O
dbopMupoBaHuM y4eOHBIX IUTAHOB oOpa3zoBaTenbHbIX opranm3anuii  Cankt-IletepOypra,
pealn3yIoNIuX OCHOBHbBIE 00111€00pazoBaTenbHbie mporpammbl, Ha 2021/2022 yueOHblii ro;

- OcHOBHOI 00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO obmiero obpazoBanuss ®I'OC I'bOY
COMLI Ne 412, yue6noro nnana 'bBOY COII Ne 412 na 2021-2022 yyeOHbIi roa npuka3 Ne283
oT 22 utons 2022r.

ABTopckoii mporpamMmel oz penakuueit I'abpuensna O.C.,2e uznanue-M.” Ipoda”. 2018r.

1.2.MecT0 Y4€OHOI0 IpeIMera B YUeOHOM IJIaHe

B cooTBeTcTBUU ¢ y4eOHBIM IJIAHOM IIKOJIBI HA M3yYEHHUH MPEAMeTa OTBOAUTCA 3 Yaca B
Hezgento. Beero 102 vaca 3a yueOHbIif Toa. V3 HUX U3 00s3aTenbHON YacTH-2 Yaca U U3 YacTH



dbopmMupyeMoil ydyacTHUKaMH  OTHOWIEHMH | Yac mpW IIECTHIHEBHON YdeOHOH Herele.
[Iporpamma BKiIIOYaeT B ceOst BCe TeMbI, 0100peHHBIE (perepabHBIM Y4eOHO-METOAMYECKIM
o0beTMHEeHNEM 110 001eMy 00pazoBaHuio (poTokosoT8 ampens 2015r.Nel/15) .

1.3.Y4eOHO-MeToIHYeCKU KOMILIEKT 00VYeHUs

Y4edHuk
INabpuensn O.C.» Xumus 8 knace»: YueOHUK Juist 00111€00pa30BaTeNbHbIX 3aBEICHUN. —5¢
u3nanue., crepeorun.—M.: JIpoda 2017 r.
st yunrens:

1. Tabpuensn O.C, OctpoymoB W.I'. HacronbHas kHura yuutens. XUMHS. 8 KIL:

Meroaunueckoe nmocobue. - M.: ipoda.

2. Xumus. 8 ki1.; KortponeHbie 1 ipoBepouHble padoTsl k yueOuuky O.C. ['abpuensHa

«Xumus. 8» / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u np. - M.: [Ipoda, 2018.
3. Tabpuensa O.C, OcrpoymoB W.I'. Uzywaem xumuio B 8 Ki.:. JlumgakTHdyeckue
Matepuaisl. - M.: biauk mtoc., 2018.
4. Tabpuensn O.C, Bockoboitnukosa H.II. Xumus B Tectax, 3ajiauax, ynpaxHeHUsIX. 8 -
9 xi1. - M.: lpoda,2018.

5. Xumus. IToarotoBka k OI'D — 2022. Tematnueckne TeCThl. ba30BBIN U MOBLINIEHHEIN
YpOBEHB: y4eOHO-MeToaudeckoe nocooue / moxa pen.B.H. Jloporskuna. — PocroB-Ha-
Homny: Jlernon, 2022
6. Xumus. I'UA —2022.M., IIpoceemenue, 2022.
7. Komudukarop s1eMEHTOB cojepKaHUs U TpeOOBaHWM K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB JiJ1s1 TipoBeneHus B 2022 roay rocynapCTBEHHOU (MTOTOBOM) aTTECTAIUH
(B HOBOW  (Qopme) MmO XUMHM ~ OOYYAIOUIUXCS, OCBOMBIIUX  OCHOBHBIE
00111e00pa3oBaTeIbHBIC TPOrPAMMBI OCHOBHOTO 00IIIET0 00pa3oBaHUsI.

, mepepadborannoe — M.: JIpoda, 2022r.

HNHTepHeT-pecypcebl:
http://www.mon.gov.ru MuHiCTEpCTBO 00pa30BaHUs U HAYKH
http://www.fipi.ru Tlopran OUIIM - denepanbHblii HHCTUTYT I€AarOTHYECKUX
U3MEpPEHUI
http://www.ege.edu.ru TTopran EI'D (urdopmarmonnoi moaaepxku EI'D)
http://www.probaege.edu.ru Iopran Enunelii 5x3amMeH
http://edu.ru/index.php ®enepanpHblii mopran «Poccuiickoe 06pazoBaHUE»
http://www.infomarker.ru/top8.html RUSTEST.RU - denepalbHBI  LIEHTP
TECTUPOBAHUS.
http://www.pedsovet.org Beepoccutickuiit Uatepuer-Ilencoser

s yyenuka:
I'abpuensn O.C. Xumus. 8 kiacc: Y4ueOHUK U1t 0011e00pa3oBaTeNbHbIX 3aBeJJeHUN. —6e
uznanue., crepeotunn.—M.: Jlpoda 2017 r.

MarepuajbHO-TEXHHYECKOE o0ecnevyeHune:

Kabuner oOopynoBaH MapKepHOM JIOCKOH, MPOEKTOPOM, HOYTOYKOM C BBIXOJIOM B
WHTepHeT, T0KyMEeHT-KaMepoil, Ha0OpoM XMMHUYECKOTO 000pYyIOBaHUs, XUMUYECKOH MOCY0H U
XUMUYECKUMHU PEAKTUBAMU.

Peasm3anus nporpaMmMsel B yCJI0BHAX 00y4eHHs1 ¢ ucnoab3oBanuem 10T

Pecypcel, oOydarorue miathopMsl 1. DuexTpoHHBbIe 00pa3oBaTeIbHbIE PeCypChl
(mepeuncnsieTe CBOU)
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POIIL, nopTtan moAroTOBKH 00y4YaIOMIMUXCs K
BCEPOCCHICKOI MpoBepouHoii padore “BIIP”, mopran
OUIIN, nopran JIUCTaHIMOHHOTO

obyuenuss PHHOKOuUT

2. 7Z0OOM, WhatsApp, BK.

®opmbl 00ydeHU

ACUHXpOHHas!, CHHXpOHHasl, CMEIIaHHasI

MeTo bl ¥ TpreMbI 00yUYEeHUSI

- I[I/ICTaHIII/IOHHaﬂ JICKIIUA,

- BUJCO-YPOKH;

- caMocCTosATeNbHas paboTa Ha MIaTQopme;
-CaMOCTOSITETIbHOE n3ydeHue marepuaia c
UCTIOJIb30BAHUEM  DJIEKTPOHHBIX  00pa30BaTENbHBIX
pecypcoB 10 IIaHy, IpeIaraeMoMy yIUTENIeM;

- CaMOCTOSTENIbHOE M3YYCHHE MaTepHana ydyeOHHKa IO
IUIaHY, IPeIaraeMoMy YIuTeIeM;

- y4eOHO-HCCIIeI0BATEIbCKAS IS TETBHOCTb.

CriocoObl KOHTPOJIS

- [IpoBepka u olleHMBaHHE CaMOCTOSATEIBHON pabOTHI
y4aIerocs;

- TECTUPOBAHHUE YYAIIUXCSl HA MIaTPOpME;
-IPOBEpPKA U OLICHUBAHNE MHIMBUIYyAJIbHBIX 3aJaHUN

yYamnuxcsl.
NHauBUyaIbHBIN TTPOEKT.

B3anmopelictBue ¢ yueHUKaMu

1) off-line KoHCYIBTAIMK IO IIEKTPOHHOM TIOYTE, B
WhatsApp, B BK;

2) on-line koucynprauu B WhatsApp, B ZOOM, B BK;
3) uHpOPMHUPOBaHUE YUAIIUXCS U POJAUTENICH Yepe3
o(hUIINATILHBIN CANT;

4) UCTNOJIB30BaHUE AIEKTPOHHOTO KYpPHAIIA;

4) xoHcynbTaruu 1o Tenedony u mo CMC.

1.4.I1ln1anupyeMble pe3vibTAThl H3YUEeHNs VIeOHOI0 IIpeaMeTa, Kypea

Y4eHHK HAYy4YUTCH:

® XapaKTCpu3OoBaTb OCHOBHBIC MCTOABI IIO3HaHUA: Ha6J'IIOI[eHI/Ie, HU3MCPCHHUC,

OKCIICPUMCHT,

® OIIMCHIBAaTh CBOMCTBa TBEPAbIX, XUIKHUX, r33006p33HLIX BCIICCTB, BbBIACIAA HX

CYIICCTBCHHBIC ITPHU3HAKH,

® DACKpPBIBATH CMBICII OCHOBHBIX XHWUMHWYCCKUX MIOHATUN «aToOM», «MOJICKYJIa»,
«XUMHUYECKUU 9JICMCHT», «IPOCTOC BCIICCTBO», «CIOXKHOEC BCUICCTBO», «BAJICHTHOCTBHY,
«XUMHUUICCKas peaklusAa», UCIIOJb3Yys 3HAKOBYIO CUCTCEMY XHUMUHU;

® DACKPBIBATH CMBICJI 3dKOHOB COXpaHCHHSA MACChl BCHICCTB, MOCTOAHCTBA COCTaBa,

aTOMHO-MOJIEKYJISIPHON TEOPUH;

pa3jiniaTtb XUMHYCCKUEC U (1)I/I3I/I‘ICCKI/IG SAIBJICHUA,

Ha3bIBaATh XUMHWYCCKHE JJICMCHTEI,

ONpCACIIATh COCTAaB BEHICCTB 110 UX (I)OpMy.TIaM;
ONpCACIIATh BAJICHTHOCTb ATOMaA 3JIEMCHTA B COCAUHCHUSAX,
ONpCACIIATh TUII XUMHUYCCKUX peaKHHﬁ;




® Ha3bIBaTh PU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIMIA;

® BBIABJIATH PU3HAKH, CBUJETEIBCTBYIOIIME O IPOTEKAHUM XUMUYECKON peakuuu MpU
BBIIIOJIHEHUM XUMUYECKOIO OIIbITA;
COCTaBIATH (POPMYIIbI OMHAPHBIX COCTUHEHUN;
COCTaBJIATh YPABHEHUS] XUMUYECKUX PEAKLUI;
coOmoaaTh nmpasmiia 0€301macHoi PadOThI IPU MPOBEICHUH OTIBITOB;
10JIb30BaThCsl 1a00PATOPHBIM 000PYAOBAaHUEM U MOCYAOM;
BBIYMCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIUUCIIATH MAacCOBYIO JOJIO XHMMHYECKOTO 3JIEMEHTA 10 (hOPMYJIe COSAMHEHUS;
BBIYMCIIATh KOJMYECTBO, 00bEM WJIM MaccCy BEILLECTBA 110 KOJUYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIINH;

® XapaKTepu30BaTh (PU3NUECKHE U XMMHUECKHE CBOMCTBA MPOCTHIX BELUIECTB: KUCIOPOAA
1 BOJIOPOJA;
M0JIy4aTh, COOMPATh KUCIOPO/ U BOJIOPOS;
pacrno3HaBaTh OMBITHBIM IyT€M ra3000pa3Hbl€ BEIIECTBA: KUCIOPOI, BOAOPO/I;
pacKpbIBaTh CMBICI 3aKOHA ABOTajpo;
PacKpbIBaTh CMBICI OHATUHN «TEMI0BOM 3PPEKT peaknun», «MOJISIPHBIA 00BEM»;
XapaKkTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA BOJIBI;
PacKpbIBaTh CMBICIT TIOHATHUS «PACTBOPY;
BBIYHCIISITH MAaCCOBYIO JIOJII0 PACTBOPEHHOT'O BEILIECTBA B PACTBOPE;
IIPUTOTOBIISATH PACTBOPHI C ONPEAECIICHHON MacCOBOM J10JI€M pACTBOPEHHOTO BELIECTBA;
Ha3bIBAaTh COEMHEHUS U3YYEHHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB;

® XapaKTepu3oBaTh (U3NYECKHE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPraHWYECKUX BEUIECTB: OKCUIOB, KUCIOT, OCHOBAHUM, COJIEH;

® OIpENeIATh IPUHAUIEKHOCTh BELIECTB K ONPEIEIIEHHOMY KJIacCy COEANHEHMI;

® COCTaBJIATh (POPMYJIBI HEOPIAaHUYECKUX COETMHEHNHN M3yYEHHBIX KJIACCOB;

® [POBOAMUTH OIBITHI, MOATBEP)KIAIOIIME XMMHUYECKHE CBOMCTBAa HM3Y4YEHHBIX KJIACCOB
HEOPraHN4eCKUX BEIIECTB;

® pacro3HaBaTh OIBITHBIM IIyTEM PAaCTBOPHI KUCIIOT U ILEI0YEH 110 U3MEHEHHUIO OKPACKU
MH/INKaTOpa;

® XapaKTepHU30BaTh B3aUMOCBA3b MEXy KIacCaMH HEOPraHWYECKUX COCIMHEHMI;

e packpsiBaTh cMmbici [lepuonnueckoro 3akona /.M. Menneneena;

® OO0BACHATH (PU3MUECKUII CMBICT aTOMHOrO (IOPSJIKOBOIO) HOMEpAa XUMHYECKOTO
3JIEMEHTa, HOMEPOB I'PYIIIbI U Ilepruoia B neproaudeckoit cucreme .M. Menneneesa;

® OO0BACHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CTPOEHHUS aTOMOB, CBOICTB 3JEMEHTOB B
npejenax MaJblX MEPUOJI0B U IIaBHBIX MOATPYIIIL;

® XapaKTepHU30BaTh XMMHUYECKHE 3JIEMEHTH! (0T BOJOpOJA N0 KajiblMs) Ha OCHOBE HX
noJioxkeHust B rnepuoandeckoi cucteme J.M. MenneneeBa u 0COOEHHOCTEH CTpPOEHUS HX
aTOMOB;

® COCTaBIIAITh CXEMbI CTPOCHHS aTOMOB IEpBBIX 20 2IEMEHTOB NEPUOANUECKON CUCTEMBI
J.1. MeHpeneeRa;

® pAacKpbIBaTh CMBICH MOHATHI: «XUMUYECKAs CBA3bY», «IIIEKTPOOTPULIATEILHOCTDY;

® XapaKTepHU30BaTh  3aBUCUMOCTh  (U3UYECKMX CBOWCTB  BELIECTB OT  THIA
KPUCTAJITIMYECKON PELIETKH;

® OMNpEACATh BUJ XUMUYECKON CBSA3M B HEOPraHUYECKUX COCIUHEHUSX;

e 1300pakaTh CXEMbI CTPOEHHUS MOJIEKYN BELIECTB, 0Opa30BaHHBIX PA3HBIMH BHJIAMH
XMUMHMUYECKUX CBSI3EH;

® pacKpbIBaTb CMBICI TOHATHHA «HOH», «KAaTHOH», «AHHOH», «3JEKTPOJIUTHI,
«HEIIEKTPOJIUTHLY, «ANEKTPOJMTUUYECKAS AUCCOLUALIMS, KOKUCIUTEIDY, «CTENEHb OKUCICHMSD
«BOCCTAHOBUTEIIbY», KOKHCIEHUE, KBOCCTAHOBIIEHUE);



ONPENIETATh CTEIEHb OKUCIICHUS aTOMA 3JIEMEHTA B COSAMHEHUU;
paCKpLIBaTB CMBICJI TeOpI/II/I BHGKTpOJII/ITI/I‘IeCKOf/'I Aucconuanum,
COCTaBJISITh YPABHEHUS JIEKTPOJUTUYECKON TUCCOUMAIMU KUCIIOT, IEI0YEH, COJIEH;

e OOBSCHATH CYIIHOCTh TIpOIEecCa DJIEKTPOJIUTHYSCKON AMCCOIMAIMM U PEaKIUi
HOHHOTO 00OMeEHa;

® COCTAaBJIATH ITIOJIHBIC U COKpaHICHHI)IG NOHHBIC ypaBHeHI/IH peaKHI/II/I O6MeHa;
OHpeI[eJISITI) BO3MOXHOCTb HpOTeKaHI/IH peaKuHﬁ HUOHHOTI'O 06MeHa;
HpOBOI[I/ITI) pCaKHI/II/I, HOIITBCp)KIIaIOHII/Ie KaquTBeHHI)If/i COCTaB pa?,JII/I'-IHBIX BCIICCTB,
OTIPENIETSATh OKUCIUTEh U BOCCTAHOBUTEIID,
COCTABJIATH ypaBHeHI/IFI OKHUCJIINUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ;
Ha3bIBAThH q)aKTOpBI, BJIVAOIINEC HA CKOpOCTI) XHMI/I‘IGCKOﬁ peaKIII/II/I;
KJ'IaCCI/I(bI/HII/IpOBaTB XUMHUYCCKHEC peaKHI/II/I 10 paSJ'II/ILIHI)IM HpI/I3HaKaM;

Y4YeHUK MOJYyYUT BO3MOKHOCTh HAYYUThCS:

® gbIOBUCAMb U NPOBEPAMb IKCHEPUMEHMATLHO 2UNOME3bl 0 XUMUYECKUX CBOUCBAX
gewecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU BCMYNAMb 6 XUMUYecKue
peaxyuu, o xapakmepe u npoOYKMax PasiutdHblX XUMUYECKUX PeaKyull;

® Xapakxmepuzosamo eeujecmeda no cocmagy, CmpoeHuro U C8OUCMEam, YCMaHa8Iueams
NPUYUHHO-CIeOCMBEHHbLE CBA3U MeHCOY OAHHbIMU XAPAKMEPUCUKAMU 8eUecmEd;

® cocmasnsAms MONEKYISAPHbIE U NOJHbIE UOHHBLE YPABHEHUs NO COKPAUWEHHLIM UOHHBLM
VDABHEHUSIM,

® NPOCHO3UPOBAMb  CNOCOOHOCMb — BeWecmed  NpOsGIamb  OKUCIUMENbHble Ul
B0CCMAHOBUMENbHBIE CEOUCMBA C YHemOM CMeNneHell OKUCIEHUs. INEMEHMO8, 6X00SWUX 8 e20
cocmaes;

® CcocmaenAmv  YpPAGHEHUs  pPeaKyuill, COOMBEMCMEYIWUX  NOCIe008AMENbHOCIU
npespawjeHull HeOp2aHUYeCKUx 8eujecme Pa3iuyHblX Kiaccos;

® gulOBUCAMb U NPOGEPAMb  IKCHEPUMEHMAIbHO — 2UNOME3bl O  pe3yabmamax
8030€lCMBUsL PA3TUYHBIX (PAKMOPO8 HA U3MEHEHUe CKOPOCIU XUMUYECKOU PeaKyuu;

® UCNONBL306AMb NPUOOPEMEHHBLE 3HAHUS OIS IKOIOSUHECKU 2PAMOMHO20 NOBEOCHUs. 8
OKpYyoicarouell cpeoe;

® UCNONBL306AMb NPUOOPEMEHHble Klouesble KOMNEMeHYUU NPU 6bINOIHEHUU NPOEeKNOo8
U  YueOHO-UCCIe008aAMENbCKUX  3A0a4 NO  UBVYEHUIO CBOUCMS, CHOCOO08 NONYVHeHUs U
PACNO3HABAHUSL BEUECTE;

®  00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeULeCMBAX U XUMUYECKUX NPOYeCccax,

® Kpumuyecku OMHOCUMbCSA K NCeBOOHAYYHOU UHGOpMayuu, HedoOpOoCco8ecmHoll
peKname 8 cpedcmeax Maccogou uH@opmayui,

® 0CO3HABAMb 3HAYEHUE MEOPEeMUYECKUX 3HAHUL NO XUMUU Ol NPAKMUYECKOll
0esimeNbHOCMU YeN08eKd,

® cozoasamb Mooenu U cxemvl OISl peuleHuss YYeOHuIX U NO3HABAMENbHLIX 3A0ay;
NOHUMAMb HE0OX00UMOCMb COON00eHUs. NPEeONUCAHUL, NpeodlazaemMvlX 8 UHCMPYKYUSIX No
UCNONb308AHUIO IEKAPCMS, CPEOCME ObIMOBOU XUMUU U OP.

2.Coaep:xanyue NporpaMMbl YUEOHOI0 Kypca

e Bgenenne. BBogHbII HHCTPYKTAXK N0 TeXHUKe 0e30I1aCHOCTH (64acoB)
XuMHs—HayKa O BEIECTBAX, UX CBOMICTBAX U NpeBpalleHusax. [IoHsATHE 0O XUMHUYECKOM
aNIeMeHTe U (POpMax ero CyIeCTBOBAHUS: CBOOOJHBIX aTOMAX, MMPOCTHIX U CIOXKHBIX BEIIECTBAX.
IIpeBpatenus BemecTB. OTIMYME XUMUUYECKHX PeaKIMi OT pu3nyeckux sBieHuid. Ponp xumun
B JKU3HU 4enloBeka. .KpaTkue cBeleHusl U3 NCTOPUM BO3HUKHOBEHUS U pa3BUTHsA XxuMHH. [lepron
anxumuu. Pazsutue xumun Ha Pycu. Posib 0T€UeCTBEHHBIX YUEHBIX B CTAHOBJIEHUN XMMHUYECKOMN
Hayku—pabotel M.B. JlomoHocoBa, A.M. byrtneposa, .M. MenneneeBa. Xumuueckas



CUMBOJIMKA. 3HAKH XUMHUYECKHUX BJEMEHTOB M MPOUCXOKJCHHE WX Ha3BaHUU. XHUMHYECKUE
dopmynel. Muaekcel u kodpdummentsl. OTHOCUTENbHAS aTOMHAs W MOJEKYJISpPHAs MAacChl.
Pacyer MaccoBoif 10JIM XUMHYECKOTO JIEMEHTA 10 PopMYyJie BEIIeCTBa.

[lepuonnueckas cucrema xumudeckux syemMeHToB .M. MenpeneeBa, ee cCTpykrypa:
Majble ¥ OOJBIIHME TEPUOMBI, TPYIIbI U Noarpynmbl. [leprogudeckas cucTeMa XHUMHYECKUX
AJIEMEHTOB KaK CIIPAaBOYHOE IMOCOOME JIIS TIOYICHHSI CBEICHUH O XMMHYECKUX JICMCHTAX.

Pacuemmnuie 3aoauu.

HaxosxieHre 0THOCUTEIIbHON MOJIEKYJISIPHOI MacChl BEIIECTBA M0 €r0 XUMUYECKOH (opmyie.
Brruucnenue maccoBoil 10711 XUMHUUECKOTO 3JIEMEHTA B BEILIECTBE 110 €ro (opmysrie.

3uams/ nonumama:

--XUMHUYECKYI0 CHMBOJIMKY: 3HAKH XUMUYECKHX HIEMEHTOB, POPMYITBI XUMUYECKUX BEIIECTB;
--BQXHEHUIITNE XUMHUUECKUE TIOHSITHS: XUMUYECKUN IJIIEMEHT, aTOM, MOJIEKYJa , OTHOCUTEIbHAs
aTOMHAas ¥ MOJIEKYJISIpHAsI MacChl, HOH, BEIIECTBO;

Ymems:

--Ha3bIBaTh: XUMUYECKUE FIIEMEHTHI;
--00BSICHATDh (PU3NYECKUN CMBICI MOPSIAKOBOTO HOMEpa, HOMEPOB TMEPHUOJIA, TPYIIBI K KOTOPHIM
anemeHT npuHaanexuT B [1C.

e ATOMBI XUMHYECKHX 3JieMeHTOB (13 yacoB)

ATOMBI Kak (opMa CyIIeCTBOBaHUS XUMHYECKUX 31eMeHTOB. OCHOBHBIC CBEACHHS O
cTpoennn aToMoB. [LmanerapHas monens crpoeHus atoma. CocTaB aTOMHBIX siiep: MPOTOHBI U
HEeUTpoHbL. OTHOCHTENIbHAs aTOMHas Macca. B3auMOCBS3b TMOHATHN «IPOTOHY», «HEUTPOHY,
«OTHOCHUTEILHAS aTOMHAs Maccay.

HN3menenne wuncia TPOTOHOB B SApEe aroMa—oOpa3oBaHWE HOBBIX XUMHYECKUX
aneMeHTOoB. M3MeHeHWe uYuciaa HEHWTPOHOB B sAIpe aToMa—oOpa30oBaHUE H30TOIIOB.
CoBpeMeHHOE OIpe/esieHue MOHATUS «XUMHUYECKUNA 3JIeMEHT». M30Tombl Kak pa3sHOBHIHOCTH
aTOMOB OJIHOTO XHMHYECKOTO »dJeMeHTa. IJeKTpoHbl. CTpOEHHE AIEKTPOHHBIX 000JI0YEK
atromoB xummudeckux dimemMeHToB Nel—20 IIC cucremsr [.M.MenpeneeBa. Ilonsrue o
3aBEPIICHHOM M HE3aBEpIICHHOM JHepreTudeckoM cioe (ypoBHe). Ilepumoamueckas cucrema
xuMudeckux oiemeHToB J[.M.MenneneeBa u CTpO€HHME aTOMOB: (DU3WYECKUNA CMBICI
MOPSKOBOTO HOMEPA AJIEMEHTa, HOMepa I'PYIIIbI, HOMEepa IepHo/a.

N3menenne yucia 3J€KTPOHOB Ha BHEIIHEM AJICKTPOHHOM YPOBHE aTOMa XHMHUYECKOTO
aMeMeHTa—O00pa30BaHNe KAaTHOHOB M aHWOHOB. MoHBI, 0Opa3oBaHHBIC aTOMaMH METAJUIOB U
HeMeTa/IoB. [IpHYrHBI M3MEHEHHS METAJUTMYECKUX U HEMETALTHYECKUX CBOMCTB B IIEPHOJIaX U
rpynmnax. OOpa3zoBanue OuHapHbIX coeauHeHud. [lonsTne 00 woOHHON cCBs3H. Cxembl
00pa3oBaHUs MOHHOW CBs3U. B3auMoaeiCTBHE aTOMOB XMMHYECKHX JJIEMEHTOB-HEMETAJUIOB
Mexay co0oii —oOpazoBaHHE JBYXaTOMHBIX MOJIEKYJ TMPOCTBIX BemiecTB. KoBaneHTHas
HEMoJIApHAas XUMHYECKas CBS3b. OJIEKTPOHHBIE W CTPYKTypHble Gopmynbl. OOpazoBaHue
OMHApHBIX COCIMHCHHA HEMETa/UIOB. OJIEKTPOOTPHIIATEILHOCTh. IIOHATHE O KOBaJIGHTHOM
MOJISIpHOM cBsi3u. OOpa3oBaHNE METAUNIMUECKUX KPUCTALIOB. [TOHATHE O METAINTHYECKON CBS3H.

3uame/ nonumams.:
--Ba)KHEHIITE XMMHYECKHE TMOHATUS: XUMUUECKHUH 3JIEMEHT, MOH, XMMHYECKast CBS3b;
--OTHOCHUTEJbHAs! aTOMHAsI U MOJIEKYJISIpHAs MacChl;
--[IEPUOUUYECKUI 3aKOH.

Ymems:
--Ha3BIBaTh XMMHYECKHE DJIEMEHTEI,
--00BACHATH: (DU3MUYECKUN CMBICI TOPSIKOBOIO HOMEpa dJJIEMEHTa, HOMepa TPYIIbI, HOMepa
Mepuoa, U3MEHEHUE YHCIIa AIEKTPOHOB HAa BHEIIIHEM 3JIEKTPOHHOM YPOBHE aTOMa;
--XapaKTepU30BaTh: 0COOCHHOCTH CTPOCHHUS aTOMOB,
--OTPEeIeNSITh COCTAB BEIIECTB MO UX GopMyram.



. IIpocrtbie BemecTBa (9 4acos)

[Tonoxxenue meramnoB U HemeTawioB B [IC xumudeckux anementoB .M. Menaeneena.
Baxwuelimne npocTeie BEMIECTBA —METAJUIBL: KEJIE30, AIFOMUHUM, KalablWid, MarHuid, HaTpuUH,
kanmuii. O0mue pusrueckre cBOKWCTBAa METAIIOB. BakHelIne mpoCThie BENeCTBA—HEMETaJLIbI,
oOpa3oBaHHBIC aTOMaMH KUCJIOPOa, BOJIOPOIA, a30Ta, cephl, pochopa, yriaepoaa. CiocoOHOCTH
aTOMOB XMMHUYECKHX 3JIEMEHTOB K 0Opa30BaHUIO AJUIOTPOIHBIX MOIUPUKAINN. AJUIOTPOITHBIC
MoauduKauu Kuciopoaa, Gocdopa u onosa. [locrossaHas ABoraapo.

KommuectBo BemecTBa. Monb. Momsipaasi Mmacca. Mousipablii 00beM ra3oB. Pacdersr c
WCIIOJIb30BAHUEM TMOHATUNA « KOJMYECTBO BEUIECTBA», «MOJISIpPHAS MAacCCay, «MOJISIPHBIH 00beM
ra3oBy, «IIOCTOSTHHAsE ABOTaApO».

Pacuemnvle 3a0auu:

Brruucnenue MoJIIpHO# MacChl BEIIECTB MO0 XUMUYECKUM (DopMysiaMm.
PacueTs! ¢ uconb30BaHNEM TOHITHH «KOJIMUECTBO BEIIECTBA», «MOJISIPHAS MACCay, «MOJISIPHBIN
00bEM razoBy, «IIOCTOSTHHAS ABOTAAPOY.

3namv/nonumams:

--BRXHEHUIITNE XUMHUUECKHUE TIOHITHS: MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM;
--OCHOBHOM 3aKOH XUMHUH: COXPAHEHHE MAaCChI BEIIIECTB.

Ymems:

--00BSICHATh CHOCOOHOCTH AaTOMOB XHMHYECKHX DJIEMEHTOB K OOpa30BaHHIO aJJIOTPOITHBIX
MO (DUKAITUH, IO TPOTTHBIE MO UK,
--XapaKkTepU30BaTh 0COOCHHOCTH CTPOCHHUS BEIIECTB.

o CoeauHeHUs1 XMMHYECKHUX 3J1eMeHTOB (16 yacoB)

Crenenp oxkwucieHusi. OnpeneneHue CTENEHU OKHUCIEHUS HJIEMEHTOB I0 XUMHYECKOMU
dbopmyne coeauHeHusi. CocraBieHue ¢GoOpMysl OMHAPHBIX COCAWHEHHH, OOIMil crmocod ux
Ha3BaHUs. buHapHBIe COEIUHEHUS: OKCHIbI, XJIopuubl, cyabdumbl u ap. CocTaBieHue HuX
dopmyn. IlpencraButenn OKCHAOB: BOJA, VYIVICKHUCIBIA Ta3 © HEramieHas HW3BECTb.
[IpencraBuTenu aeTy4nX BOJAOPOIHBIX COSTUHEHUI: XJIOPOBOJOPO U aMMHAK.

OcHoOBaHMsI, UX COCTaB M Ha3BaHHs. PacTBopuMOCTh OCHOBaHUH B Boje. Tabmuia
pacTBOPUMOCTH THUAPOKCUIOB U coJiel B Boje. lIpencraBurenu imenodyeit: THAPOKCUIBI HATPHUS,
Kanusi, Kaublusa. [loHsTHE O KayecTBEHHBIX peaknuax. Mumukatopel. M3meHeHune okpacku
WHJIMKATOPOB B ILIEIOYHOU cpelie.

Kucnotel, ux cocraB u Ha3Banms. Kimaccudukanus kuciaor. IlpeacraBuTenn KHUCIOT:
cepHas, CoJisiHas U a30THas. MI3MeHeHne OKpacKu MHIMKATOPOB B KUCJION cpelie.

Conu Kak MpOU3BOJIHBIE KUCJIOT M OCHOBaHWM. VX coctaB m Ha3BaHus. PacTBopuMOCTh
coseit B Bojie. [IpencraBurenu comen.

Amop(dHbBIE U KPUCTAJUIMYECKUE BElIeCTBA. MexXMOIeKyaspHble B3aUMOACHCTBUA. THUIIBI
KPUCTAJUIMYECKUX PELIETOK: UOHHAsA, aTOMHAas, MOJIEKYJIsIpHasi U MeTajuIM4ecKasi. 3aBUCUMOCTh
CBOWCTB BEIIECTB OT THUIIOB KPHUCTAIMYECKUX PEIIETOK. BelecTtBa MOJIEKYISIpPHOTO U
HEMOJIEKYJIIPHOTO cTpoeHus. UucTele BemiecTBa M cMmecH. lIpumepbl XKHAKUX, TBEPIABIX U
ra3zoo0pa3HbIx cMeceil. CBOMCTBA YHCTHIX BelIecTB U cMecel. Mx coctaB. MaccoBas u o6beMHast
JIOJIM KOMIIOHEHTOB cMecH. PacueTsl, CBsI3aHHBIE C MCIIOIL30BAaHUEM ITOHATHS « JOJIS».

Pacuemmnuvie 3a0auu.
1. PacueT MaccoBoO# 1 00BEMHOI J0I€l KOMIIOHEHTOB CMECH BEIIIECTB.
2. BpluucieHue MaccoBOW JOJM BEIIECTBAa B PacTBOPE MO M3BECTHOM Macce pacTBOPEHHOTO
BEILIECTBA U Macce pacTBOPHUTEIS.
3. Beoluncnenue wMacchl pPacTBOPSIEMOTO BEIIECTBA U PACTBOPUTENS, HEOOXOAMMBIX IS
MIPUTOTOBJIEHUS ONPEAEIIEHHON MacChl pacTBOpa, C M3BECTHOM MacCOBOM JI0JIE€H PaCTBOPEHHOTO
BEIICCTBA.

3uamu/ nonumame.



-- CTETICHb OKUCIJICHHUS, OTIPE/ICIICHIE CTETICHH OKUCIICHUS 3JIEMEHTOB M0 XUMHYECKOH (Gopmyre
COCIUHCHMS,
--UHJIMKATOPbI, U3MEHEHUE OKPACKH UHIMKATOPOB B LIEJIOYHOM CPEIE, B KUCIIOMN Cpelie.
Ymemn:
--Ha3bIBaTh COCMHECHUS NU3YyYEHHBIX KJIACCOB;
--00BSICHATH XUMHYECKHE CBOMCTBA KHCIIOT, OCHOBAHMIA;
-- ONPEAEIIATh IPU NOMOIIM UHIUKATOPOB KUCIOTHYIO CPENY U IIETOYHYIO

o H3menenusi, npoucxoasinue ¢ Bemecrsamu (13 yacon)

[Tonsatue siBNEeHUN KaKk U3MEHEHUSI, IPOUCXOIAIINE C BEIIECTBAMU. SIBJICHUS, CBSI3aHHbBIC C
W3MEHEHUEM KPHUCTAUTMYECKOTO CTPOEHHUS BeIIeCTBa TMPU TOCTOSTHHOM €ro  COCTaBe,
¢buznueckue BICHUS.

®dusndeckue IBJICHUS B XUMUU: TUCTUJUISIIINS, KPUCTAITU3AIINS, BBIITAPUBAHUE M BO3TOHKA
BEIIECTB, IEHTpU(yrupoBaHue. SIBIEHUs, CBS3aHHBIE C HM3MEHEHHMEM COCTaBa BEIECTBA,
XUMUYECKHEe peakuuu. [Ipu3Haku yclIOBHUs NMpOTEKaHUs XUMUUYeCKUX peakuuid. [lonstue o0
9K30- M DJHJOTEPMHUYECKUX PEAKIUAX. 3aKOH COXpPAaHEHHUsS MAacChl BEIIECTB. XUMHYECKUE
ypaBHEHHUs. 3HaueHWE HHACKCOB M KO3 uimneHTtoB. CocTaBieHHE YpaBHEHHN XHUMHUYECKUX
peakuuii. Pacdersl mo XuMHUYECKUM peakiusMm. PemieHue 3amad Ha HAXOXKJICHHE KOJIMYECTBA
BEIIIECTBA, MACChl U 00BhEMa MPOAYKTOB PEAKIINH, IO KOJHMYECTBY BEIIECTBA, MAcCe UM 00BEMY
WCXOJIHOTO BeIIeCTBA. PacueTsl ¢ MCMOIb30BaHUEM MOHATHSI «I0JIs», KOTJ]a UCXOTHOE BEIIECTBO
JTAHO B BHUJIE pAacTBOpPa € 3aJJaHHOM MAacCOBOM JI0JIE€H PACTBOPEHHOTO BEIIECTBA WJIM COAEPKHUT
OTIpeNIeTICHHYIO J0Jt0 npuMeced. Peakiuu paznoxenus. Katanutuueckne u HEKaTATUTHYECKUE
peaknuu. OOpaTuMbie ¥ HEOOpaTUMbIE peakmuu. Peakiuu 3amernieHus. DJIEKTPOXUMUYECKUN
P HANPSKEHHWS] METAJUIOB, €r0 MCHOJb30BaHUE JUISl ONPEICICHHUS] BO3MOKHOCTU MPOTEKAHUS
peakIuii MeXay METAJIaMU B PacTBOpaMu KUCIOT. Peakiinu oOmeHa. Peakiiuu HelTpaau3aium.
VYcnoBus mpoTeKaHus peakinii 0OMeHa B pacTBOpax /10 KOHIIA.

Pacuemmnuie 3aoauu.
1. Bpiuncnenne Mo XMMHUYECKUM YPABHEHUSAM MAacChl WM KOJIMYECTBA BEILECTBA [0 U3BECTHOU
Macce WM KOJUYECTBY BEIECTBA OJHOIO M3 BCTYMAKOUIUX B PEAKIUIO BELIECTB WM MIPOIYKTOB
peakuuu.
2. Boruncnenue macchl (KOJMYECTBA BEIIECTBA, 00bEeMa) MPOJYKTa PEaKIMH, €CIU H3BECTHA
Macca UCXOJIHOTO BEIECTBA, COACPKALIEr0 ONPEIEICHHYIO 00 IPUMECE.
3. Bpruncnenue macchl (KOJIMYECTBa BEIIECTBA, 00beMa) MPOJYKTa PEaKIMH, €CIU H3BECTHA
Macca pacTBOpa M MaccoBasi 10J1s1 pACTBOPEHHOT'O BEILIECTBA.

3namuv/ nonumamo:
--XUMHUYECKasl peakius, KIacCU(PUKAIUS PEaKIIHii;
--BaKHEHIIINE XUMUYECKHUE MOHATH: (U3NYECKHE SIBICHUS B XUMHUH, XUMHUUECKHUE PEAKIIIH;
-OCHOBHBIE 3aKOHBI XMMHUU: COXPAHEHHUS MAacChl BELIECTB, TOCTOSIHCTBA COCTABA BELIECTBA;

Ymemy:

--XapaKkTepU30BaTh XUMUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEILIECTB;
--ONpEAeNATh THUIbl XUMHYECKUX pPEaKIUH, BO3MOYKHOCTb IPOTEKAaHUs pPEaKkUUid HOHHOTO
oOMeHa;

--00pararbcs ¢ XUMHUECKOH MoCcy0i 1 1ab0paToOpHBIM 000PYAOBaAHHUEM;

--BBIUMCIISATHIIO XUMUYECKUM YPABHEHHUSM MAacChl MJIM KOJMYECTBA BEIECTBA MO H3BECTHOMN
Macce WM KOJUYECTBY BELIECTBA OJHOTO M3 BCTYMAIOUIUX B PEAKIMIO BELIECTB WM MPOIYKTOB
peakuuu,

Macchl (KOJIMYeCTBa BEIIECTBA, 00beMa) MPOAYKTa PEaKIUH, €CIM M3BECTHA Macca MCXOHOTO
BEILIECTBA, COACPIKALIErO ONPEIEICHHYIO 00 IPUMECEH,

Macchl (KOJTMYECTBA BEIIECTBA, 00beMa) MPOAYKTa PEAKIMH, €CIU W3BECTHA Macca pacTBopa U
MaccoBasi 107151 paCTBOPEHHOT'O BEILECTBA.



e PacrBopenue. PactBopsbl. CBoiicTBa pacTBOPOB 3JIeKTPOJHMTOB (26 yacoB)

PactBopenne kak (usMko-xumuueckuii  mpomecc. I[lonatme o rHapatax u
Kpuctayoruapatax. PactBopumocts. HacelllieHHbIE, HEHACBILIEHHBIE U IEPECHILICHHbIE
pacTBOpbl. 3HAUEHUE PACTBOPOB AJIsl IPUPOJIbI U CEIBCKOTO XO35HCTBA.

[onsitne 06 >nexTponuTHaeckoi aucconnanuu — DJ]C. DIeKTPOINTH U HEIIEKTPOIUTHI.
Mexanu3m nuccoruanuu ekTpoauTos. Crenenb J/C. CunbHble U ci1adble 3JIEKTPOIUTHI.
OcHoBuble nonoxenust teopuun OJIC. VMoHHble ypaBHEHUS peakUMi. YCIOBUS MPOTEKAHUS
peakuuii oOMEHa MEXIy JJIEKTPOJIUTAMM JIO KOHLIA B CBETE€ HMOHHBIX IPEICTABICHUM.
Knaccugukamyst HOHOB U X CBOHCTBA.

Kucnotsl, ux knaccudukanus. Jlucconuanus KHCIOT U UX cBoicTBa B cBeTe Teopuu DIC.
MonekysspHblE 1 HOHHBIE YPABHEHUS PEAKIUN KUCIOT. B3auMoaecTBue KUCIOT ¢ METaJUIAMH
DNEeKTPOXUMHUYECKUN pAJl HAMPSHKEHUS METAUIoB. B3anMojeilcTBHE KHCIOT C OKCHAAMHU
METaJUIOB, C OCHOBAHUsMHU (peakiusi HEUTpanu3alnuu), ¢ cojsiMu. Mcmonp3oBaHHE TaOIHIIBI
PacTBOPUMOCTH Il XapaKTEPUCTUKH XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux kiaccuukanud. /luccounaius OCHOBaHUN U WX CBOMCTBA B CBETE TEOPUH
OJIC. BzauMojelcTBME CHOBAaHMH C KHCJIOTaMH, KHCIOTHBIMH OKCHJAMH H COJISIMHU.
Hcnonb3oBanue TabMUIBl PacTBOPUMOCTH JJIsi  XapaKTEPUCTUKM XUMHUYECKHX CBOMCTB
OCHOBaHUU. Pa3nokeHne HepaTCBOPUMBIX OCHOBAHUM ITPU HAIPEBaHUHU.

Comnu, ux knaccuuKamus ¥ TUCCOIMAIUS Pa3IMIHBIX TUIIOB cojieid. CBOMCTBa coJiel B
ceere DJIC. BzaumoneiictBue coseil ¢ meramuiamMu (yCIOBUS TMPOTEKAHUS STUX PEAKIHi), C
KHCJIOTaMH, C COJISIMH.

Hcnonb3oBanue TaONMIBI pacCTBOPUMOCTH JIsi XapaKTEPUCTUKH XHMHUYECKUX CBOWCTB
COJIEH.

O6oOmenne cBeaeHUN 00 OKCHAax, MX KIACCH(PUKANMK M XUMHYECKUX CBOWCTBAaX.
['eneTndeckue psAapl METAUIOB M HEMETAUIOB. ['eHeTHueckass CBsI3b MEXAy Kilaccamu
HEOpraHuyecknx BemecTB. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu. OKuCleHue,
BoccTaHoBNieHHE. OKUCINUTENb, BOCCTAHOBUTEND. Peakiinu nonHoro oomena. CBOHCTBA MPOCTHIX
BEILIECTB—METAJUIOB U HEMETAJUIOB, KUCIIOT, COJIEM B CBETE IMPEACTABICHUN OKHCIUTEIbHO—
BOCCTAHOBUTEJIBHBIX ITpOIIECCaX.

3namv/nonumams:

--BOKHEHIIME XUMUYECKHE TOHATHUSA: DIIEKTPOJUT, HEIIEKTPOJUT, DIEKTPOJIUTUYECKAs
JUCCOLMALMs1, OKACIIEHUE, BOCCTAHOBIIEHUE, OKUCIUTENb, BOCCTAHOBUTEID;
--KJ1accu(uKalus BEeIecTB.

Ymemo:

--XapakTepu3oBaTh cBoWcTBa BemecTB B cBete DJ[C, XuMuueckue CBOWCTBA KHUCIOT, COJIEH,
OCHOBAaHUI;

--COCTaBJISITh YPABHEHUS PEaKIil HOHHOTO 0OMEHa;

-- o0pamarbes ¢ XMMUYECKOU MOCY0i U 1a00paTOPHBIM 000PYI0BAHUEM.

XuMnuyeckuii npakTukyMm (9 yacos)

ITP Nel IIpaBuna TexHUKH 0€30MACHOCTH MPU pabOTe B XUMUUYECKOM KaOHUHETe.
TP Ne2 HaGunroneHus 3a U3MEHEHUIMU, IPOUCXOIAIIMMHU C TopsiIeif CBeUol U UX OIMCAHUE.
ITP Ne3 AHanu3 no4BbI U BOABI.
ITP Ne4 Ilpu3Hakyu XUMHUYECKUX pEAKLU.
IIP Ne5 IIpuroTtoBneHue pacTBOpa caxapa M ONpeAEIeHUE MACCOBOM JI0JIM €T0 B pacTBOPE.
ITP Ne6-9 CBoiicTBa pacTBOpPOB 3JIEKTPOIUTOB.
3uamu/ nonumams:
-(OopMyIIbl XMMUYECKHX BEILIECTB, YPAaBHEHUS XUMUYECKUX PEaKIIUi;
-Ba)KHEHIIINE XUMHUYECKUE MOHATHUS: KIacCU(PHUKAINS PEaKIUi, XUMHUECKasi peaKIHsl.
Ymemo:



- 00pamaThCs ¢ XMMUYECKOM MOCYI0N U 1ab0paTOpHBIM 000PYAOBaHUEM.

e IloprperHas rajiepesi BeJJMKHX y4eHbIX (6 4acoB)

e VYuyeOHble IKCKypcHuu.(4 yaca)

Yuurenb UMeET NPaBO BHOCUTh KOPPEKTUPOBKY YAacOB IPU M3YUYEHUU TEM y4eOHOIro Kypca B
TEYEHUH y4eOHOro roja.

3.®opMBbI KOHTPO.IS

MMCBMEHHBIA OIIPOC (Pa3HOYPOBHEBBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE PadOTHhI,
TecTsl B peskume OI'D, BIIP)

YCTHBIN OIPOC, TEMATUYECKUM 3a4ET

BBINIOJIHEHUE  TBOPYECKUX pabOT ¢  HCIOJIb30BAHMEM  HMH(POPMAIIMOHHBIX
TEXHOJIOTHI1

3alMTa FPYNIOBBIX IPOEKTOB U YUEOHBIX HCCIIETI0BAHUH.

Cucremy OLIEHKH TOCTH)KEHUH y4allluXCs CMOTPH B ITPUIIOKEHUH.

JIN4YHOCTHBIE pe3yJIbTAThI:

(hopMHpOBaHKE YYBCTBA FOPAOCTH 32 POCCUMCKYIO XUMUUECKYIO HAYKY;

BOCIIUTAHHE OTBETCTBEHHOTO OTHOIIECHHUS K IPUPOE, OCO3HAHHS HEOOXOIMMOCTH
3alUThl OKPY)KAIOILEH CPeJbl, CTPEMIICHUS K 3I0pOBOMY 00pa3y *KHU3HU;

MMOHMMaHKEe OCOOCHHOCTH JKM3HM W TpyJa B YCIOBHSIX HWH()OPMATH3AIMNN
00IIIeCTBA;

(hopmMupoBaHUE TBOPUYECKOTO OTHOIICHHSI K TIpoOIeMam;
YMEHUE YIPaBJISTh CBOCH IMO3HABATEIBHOM JIEATETHHOCTHIO

(¢hopMupoBaHHE MO3HABATEIHHOW U MH(DOPMALIMOHHOW KYIBTYPHI, B TOM YHCIIE
Pa3BUTHE HABBIKOB CAMOCTOSITENLHOM pabOThI ¢ y4eOHBIMU OCOOUAMU, KHUT'aMHU,
JOCTYITHBIMU COBPEMEHHBIMU HH()OPMALIMOHHBIMU TEXHOJIOTUIMU

(hopMHpOBaHHE XHUMHUKO-IKOJIOTHMUECKON KYIbTYpPBI, SIBISIFOILIEHCS COCTAaBHOM
YacThIO 3KOJIOTUYECKOU U 0011l KyIbTYpbl, 1 HAyYHOTO MHUPOBO33PEHHUSI.

MeTtanpeaMeTHbIe pe3yJabTaThI:

HaBBIK CaMOCTOATCIIBHOI'O HpI/IO6pCTeHI/I$I HOBBIX 3HaHI/II71, OpraHu3anusa leeGHoﬁ
ACATCIIBHOCTH, IIOUCK CPCACTB €€ OCYLICCTBIICHU,

IJIaHUPOBAHUEC, KOHTPOJIMPOBAHHUEC U OLICHHUBAHUC y‘le6HI>IX JencTBUi

IOHUMaHHe NpoOIeMbl, yMEHHE CTaBUTh BOIPOCHI, BBIIBUT'ATh TUIIOTE3Y; 1aBATh
ONpEeNeNIeHUs] TOHATUSAM, KIacCU(PHUIUPOBATh, CTPYKTYpUPOBaTh Marepual,
apryMeHTHPOBAaTh, POPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHHUS;

YMCHHEC HU3BJICKATDH I/IH(I)OpMaI_II/IIO N3 pas3JIMYHbIX UCTOYHUKOB

YMEHHE BOCIPHHUMATh, CHCTEMAaTHU3MPOBATh U MPEIbSBIATh HH(DOPMALHMIO B
CIIOBECHOH,  0Opa3HOil, CcHUMBOJMYECKOW  ¢dopMax, aHAIM3HPOBATH W
nepepabaTeiBaTh MONYUYEHHYI0 WH(OPMAIMIO B COOTBETCTBMM C TMOCTABICHHOU
3aJ1a4ei;

YMCHHC IICPCBOJUTDH HH(bOpMaIlI/IIO W3 OJIHOI 3HAKOBOM CHCTEMBI B APYryro;

YMCHHC B3aHMOJICMCTBOBAaTh C JJIOAbMU, pa6OTaTB B KOJUICKTHBAaX C
BBIIIOJIHCHHUEM Pa3JIMYHBIX COITUAJIBHBIX pOHeﬁ.



IlpeaMeTHBIE PE3VIbTATHI: YUCHHUK JOKECH 3HATh / IOHUMATD.

® XUMUUECKYIO CUMGONUKY: 3HAKH XUMHYECKHUX IEMEHTOB, (POPMYITBI XUMHUUECKUX
BCIUICCTB U YPABHCHUA XUMHUYCCKUX peaKuHﬁ;

® gajicHenlue Xumuueckue HOHAMUA: XUMUYECKUNM DJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHbIE aTOMHAasi U MOJIEKYJSpHAs. Macchl, MOH, XMMHUYECKasi CBS3b, BEILECTBO,
Kiaccu(uKaus BEIIECTB, MOJb, MOJIAPHAs Macca, MOJISIPHBIA 00BEM, XHUMHYECKas
peaknus, KIacCH(PHUKALIUs PEAKIHUU, DIIEKTPOIUT W HEDJICKTPOIUT, SIEKTPOIUTHYECKAS
JMCCOLIMAIUs, OKMCIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE;

® OCHOGHble 3aKOHbl XUMUW: COXPAHEHUS MAcChbl BELIECTB, IIOCTOSTHCTBA COCTABA,
MEPUOIUYECKUI 3aKOH;

yMeTb!

® Ha3zvleamb:; XUMUUYCCKUC DJICMCHTEI, COCIUHCHWA N3YUCHHBIX KJIACCOB;

® o0vacHame: GU3NUECKUN CMBICI aTOMHOTO (HOPSAAKOBOI0) HOMEpPa XMMHUECKOTO
JJIEMEHTa, HOMEpPOB TPYNIBl H TEepHOJa, K KOTOPBIM JJIEMEHT NPUHAIICKUT B
nepuoanueckoit cucreme J[.M. MennaeneeBa; 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB
AIIEMEHTOB B TpeZesiaXx MalbIX IMEPHOJOB M TJABHBIX IMOATPYII; CYIIHOCTh PEaKIUi
HOHHOTO 0OMEHa;

® Xxapakmepu3zoeamp: XUMHUUECKUE 3JIEMEHTHl (OT BOJOPOJA A0 KalbLMs) Ha
OCHOBE HUX MOJOXeHHs B mnepuoaunyeckoil cucreme J[.M.MenneneeBa m ocoOeHHOCTEM
CTPOCHHA HX AaTOMOB; CBA3b MCXKJIAY COCTaBOM, CTPOCHHUEM U CBOMCTBaAMH BCIIICCTB,
XUMHYECKHE CBOMCTBA OCHOBHEBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB,

® onpedenams: COCTaB BEUIECTB MO UX (GopMysiaM, IPUHAIIEKHOCTh BELIECTB K
OTIPEJICIECHHOMY KJIACCy COEAUHEHMM, THUIbl XUMHMYECKUX pEaKIHi, BaJEHTHOCTb H
CTENEeHb OKUCJICHHS JJIEMEHTa B COCAMHEHUSAX, TUI XUMHUYECKOW CBA3H B COCAUHEHMSIX,
BO3MOXHOCTh IPOTEKaHUS peaKlUii HOHHOTO 0OMeHa;

e cocmagnams. GHOPMYIbl HEOPraHMYECKUX COEIUHEHUN HW3YyYEHHBIX KIIACCOB;
CXeMbl  CTPOE€HHsS aTOMOB TiepBbIX 20 5SJIEMEHTOB  MEPUOJUYECKOM  CHUCTEMBI
JA.N.MenneneeBa; ypaBHCHUSI XUMUUECKUX PEAKIIN;

® oOpawamusca ¢ XMMAYECKOM MOCY0N U 1a00paTOPHBIM 000PYA0BAHUEM;

® pacno3nasams ORLIMHLIM HYmMeM: PACTBOPHI KHUCIOT M UICIOYEH, XJIOPHI-,
cynbdar-, kapOOHAT-UOHBI;

® gbluuc/iamb: MAaCCOBYIO JOJIHO XUMHUUYCCKOI'O 3JICMCHTA 110 (bOpMYJ'Ie COCIUHCHUS,
MaCCOBYIO HOJIKO BCHIECTBA B PACTBOPEC; KOJINYECTBO BCIICCTBA, o0beM HIIU MaccCy 1o
KOJIMYCCTBY BCUICCTBA, 06’beMy HJIM MacCCC pCarcHTOB UJIN IIPOAYKTOB PCAKIINU;

HCIO0JIb30BATDb IIpPIOﬁpeTeHHbIe SHAHUA U YMCHUSA B HpaKTH‘leCKOﬁ AeATECJIbHOCTH U

MOBCEIHEBHOM *KM3HHU IS
e 0e30MacHOTO OOpaleHNs C BEIIeCTBAMU M MaTepHaIaMu;
® DHKOJIOTUYECKHU IPAMOTHOTO MOBEJICHUS B OKPYKAIOLIEH Cpee;

¢ OLCHKU BJIUAHUA XUMHUYCCKOI'O 3arpsA3HCHUA OKPY)KaIOHICﬁ Cpeabl Ha OpraHU3M
YCJI0BCKaA,

L4 KpHTquCKOﬁ OIICHKH HH(bOpMaHHH 0 BCIICCTBAX, UCIIOJIb3YEMBIX B 6BITy;

¢ JIPUTOTOBJICHUA paCTBOPOB 3aJlaHHOM KOHOCHTpAIlNU.

Kpurepun onenuBanus:



[Ipu oleHKEe YYUTHIBAIOTCS YMCIO M XapakTep OIIMOOK (CYIIECTBEHHbIE WU
HecymiecTBeHHbIe). CylIeCTBEHHBIE OIMIMOKK CBSI3aHBI C HEJOCTATOYHOW TIIyOMHOW WU
OCO3HAHHOCTBIO OTBETAa (HANMpHUMEp, YYEHUK HEMPaBUIBHO YyKa3ajdl OCHOBHBIC TPU3HAKU
MOHATHH, SIBJICHUW, XapaKTEpHBIE CBOICTBA BEIIECTB, HEMPABUIHHO CHOPMYIHPOBAT 3aKOH,
MPaBWJIO M T.J. WM Y4YEHUK HE CMOT MPUMEHUTh TECOPETUUYECKHUE 3HAHUA Jisi OOBSICHEHUS U
MpEJICKa3aHUsl SIBJICHUM, YCTAHOBJIEHWU NPUYHMHHO-CIECACTBEHHBIX CBS3€H, CpaBHEHUS U
KJIacCU(UKAIMU SIBJICHUA W T. 1.). HecylecTBeHHBbIE OMMUOKU OMPEIEISIFOTCS HETOTHOTOM
oTBeTa (HAMpUMEp, YIyINICHHUE W3 BHUJA KAKOTO-TMOO HEXapaKTepHOTO (akTa MpH OMHMCAHUU
BeliecTBa, rmnpoiecca). K HUM MOXHO OTHECTH OTOBOPKH, OMHCKH, JOIMYIICHHBIC 10
HEBHUMATEIBHOCTH (HampuMmep, Ha JBa U Oojiee ypaBHEHHU peaklvii B TIOJHOM HOHHOM BHJIE
JIOTyIlleHa OJiHa olInOKa B 0003HAaYeHUHU 3apsija UoHa). Pe3ynbrarel 00ydeHHs! IpOBEPSIIOTCS B
MpOLECCE YCTHBIX M THUCbMEHHBIX OTBETOB YYaIlllUXCA, @ TaKXe IPU BBINOJHEHUU HMH
XUMHUUYECKOTO 3KCIIEPUMEHTA.

OuneHka yCTHOr0 OTBeTa

o Quenka «5»:

* OTBET TOJTHBIN U TTPaBUJIBLHBIM HA OCHOBAHWN M3YyUYEHHBIX TEOPHUH;" MaTepras U3JI0KEH B

OIPENETIEHHOM JIOTUYECKOU MOCIIEN0BATENBHOCTH, JINTEPATYPHBIM S3BIKOM;

* OTBET CAMOCTOSTEIIbHBIM.

Ouenka «4»:

* OTBET ITOJIHBIM ¥ IIPABUJIBHBIM HA OCHOBAaHUY U3YYEHHBIX TEOPHI;

* MaTepuan H3J0KEH B ONPEIEICHHOM JIOTMYECKON NOCIE€A0BATEIbHOCTH, MPU 3TOM

JOTIYILIEHbl JIBE-TPH HECYILIECTBEHHBbIE OIIMOKH, HCIPaBJICHHbIE 10 TpPeOOBaHUIO

YUHTETIS.

o  QOuenka «3n:

® - OTBET MOJIHBIN, HO MPHU 3TOM JOMYIEHA CYIIECTBEHHAs OIKUOKa MJIM OTBET HEMOJIHbIH,
HECBSI3HBIN.

o  QOuenka «2»:

e .mpu OTBEeTe OOHAPYKEHO HEMOHMMaHHWE OOYUYAIOUIUMUCS OCHOBHOTO COJIEpKaHUs
yu4eOHOro MaTepuasa WM JOIMYIIEHbl CYIIECTBEHHbIE OLIMOKH, KOTOpBIC yJalluics He
MOXET UCIPABUTH IPU HABOAAIIMX BOIPOCAX YUUTEIIS.

e QOuenka «I»: OTCyTCTBHE OTBETA.

e OneHka NMCbMEHHBIX padoT, IKCIEPUMEHTAJIbHBIX YMEHHU I

e OlleHKa CTaBUTCS Ha OCHOBAaHUM HAOJIOIEHUS 32 YYAlIUMUCS U MUCHbMEHHOTO OTYeTa 3a
pabory.

Ouenka «5»:

e - paboTa BHINIOJHEHA MOJHOCTHIO M MPABUJIBHO, CAETAaHbl MMpaBUIbHBbIC HAOMIOACHUS U
BBIBO/IbI;

® - OKCIIEPUMEHT OCYIIECTBJICH IO IUIAHY C Y4€TOM TEXHUKH O€30MacHOCTH U TPaBUI
paboTHI ¢ BeLIeCTBAMH U 000PYAOBaHHUEM;

® - MIPOSIBJICHBI OPraHU3AMOHHO-TPYAOBBIE YMEHUs (MOIEPKUBAIOTCS YHCTOTa paboyero
MecTa M MOPSA0K Ha CTOJIE, DKOHOMHO HCIIONIB3YIOTCS PEAKTHBBI).

e OQuenka «4»:paboTa BHINIOTHEHA MPABHIBHO, C/AEJaHbl MpPAaBUIbHBbIC HAOMIOACHUS U
BBIBOJIbI, HO TMpPHU 53TOM OHKCIEPUMEHT MPOBEJEH HE TMOJHOCTHIO WM JOIMYIIECHbI
HEeCYIIECTBEHHBIC OMUOKN B paboTe ¢ BellecTBaMU U 000pyI0BaHUEM

e Ouenka «3»: paboTa BHITIOJHEHA MPABUIILHO HE MEHEE YeM HAIOJIOBUHY WIH JOMYIIeHA
CyIIIECTBEHHAs OIMOKa B XOJI€ IKCIIEpUMEHTa, B 00bsICHEHUH, B 0(hopmiieHuu paboThl, B
coONMIOACHUM TpaBUI TEXHUKH Oe30macHOCTH Tmpu paboTe C BellecTBaMH U
000pynOBaHKEM, KOTOPAsi HCIIPABIISIETCS 10 TPEOOBAHUIO YUUTEIIS.



Ouenka «2»: nONyIIeHBI JBE (M 00JIee) CYIICCTBEHHbBIC OIMOKH B X0JI¢ SKCIICPUMECHTA, B
00BsicCHEHUH, B OQOpMIICHUU PabOTHI, B COOJIOJICHUN TPABHI TEXHHUKH OE€30TIaCHOCTH
pu paboTe ¢ BEmIeCTBAMH B 000pyIOBAaHUEM, KOTOPHIE YUAIIHICS HE MOKET UCIIPABUTH
JIaKe 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «I»:paboTa HE BBINOJIHEHA, Y YYalllerocsl OTCYTCTBYIOT 3KCIEPHUMEHTAIbHbIE
YMCHHSI.

OueHka yMeHHi pemaTh IKCNIePUMEHTAIbLHBIE 32124l

Ouenka «5»:

- TUTaH PEIICHUS COCTABIICH MPABUIIBHO;

* IPaBWJIBHO OCYIIECTBIICH MOA00P XUMHUYECKUX PEAKTUBOB U 000PYIOBAHHS;

+ IAHO TIOJTHOE OOBSICHEHUE H CJICIIAHBI BHIBOJIBI.

Ouenka «4»:

- TUTAH PEIICHUS COCTABJICH MPABUIIBHO;

* IPAaBWJIBHO OCYIIECTBJICH 000D XUMHYECKUX PEAKTUBOM H OO0OPYIAOBAHMSI, TIPH ITOM
JOTIYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMTMOOK B OOBSICHEHUH U BHIBOJIAX.

Ouenka «3»:

- TUTaH PEIICHUS COCTaBJICH MPABUJIBHO;

- IPAaBWJIBHO OCYIIECTBJICH IOJA00P XHMHUYECKHUX PEaKTHBOB M OOOpYIOBaHUSA, HO
JOTIyITIIEHA CYIIECTBEHHAs OMMOKa B 00BSICHEHUU U BBIBOJIAX.

Ouyenka «2»: nonymieHsl 1Be (M Oosiee) OmMOKM B ITUTAHE pPEIIEHUS, B IMOJI00pe
XHUMHYECKUX PEaKTUBOB M 000PYIOBaHUS, B OOBSICHCHUH U BBIBOJIAX.

Ouenka «1»: 3aaua He pelieHa.

OueHka yMeHMi peliaTh pacyeTHbIe 3aa4M

Ouyenka «5»:B JOTUYECKOM DPACCY)KJIEHHU U DPELIEHUU HET OIIMOOK, 3ajada peuieHa
paIrMoHAIBHBIM CTIOCOOOM.

Ouyenka «4»: B JOTMUYECKOM PACCYKJIECHUHU M PELICHUH HET CYIIECTBEHHBIX OLIMOOK, HO
3alaya pelleHa HepalUoOHaJbHBIM CHOCOOOM WM JIONMYyIIEHO He Ooyee ABYX
HECYLIECTBEHHBIX OLINOOK.

Ouyenka «3»: B JOTUYECKOM PACCYKICHUM HET CYHIECTBEHHBIX OLIMOOK, HO JIOMYyIlIEeHa
CyIIECTBEHHas OIIMOKAa B MaTEeMaTHYECKUX pacyeTax.

Ouyenka «2»: UIMEIOTCSl CYILECTBEHHBIE OIIMOKM B JIOTUYECKOM PACCYKICHHH U B
pELICHUN.

Ouenka «I»: OTCYTCTBHE OTBETA Ha 3ajaHue.\

OuneHka NMCbMEHHBIX KOHTPOJILHBIX padoT

Ouyenka «5»: OTBET NOJHBINA U IPABUIIBHBIN, BO3MOKHA HECYIIECTBEHHAs OIIMOKA.
Ouyenka «4»:O0TBET HEMOJHBIA WM JOMYHIEHO He Ooliee ABYX HECYIIECTBEHHBIX
OIHOOK.

Ouyenka «3»:paboTa BBHINOJHEHA HE MEHEE 4YEeM HAaloJIOBHHY, JOMYIEeHa OJHa
CyIIeCTBEHHasl OIIMOKA U MIPHU 3TOM JIBE-TPU HECYIIECTBEHHBIE.

Ouyenka «2»: paboTa BBHIOJHEHA MEHbBIIIE YeM HAMOJOBUHY WM COAEPIKHUT HECKOJIBKO
CYIIIECTBEHHBIX OIIHOOK.

Ouenka «1»: paboTa He BBITIOJIHEHA.

[Ipu oreHKe BBITIOJHEHUS MMCHMEHHOW KOHTPOJILHON pabOThl HEOOXOAWMO YYUTHIBATH
TpeboBaHus equHOTr0 opdorpaduueckoro pexkuma. OTMETKa 32 UTOTOBYIO KOHTPOJIBHYIO
paboTy KOpPPEKTHPYET MPEANIeCTBYIOIINEe MpPU BHICTABICHUM OTMETKH 3a YETBEPTh,
MOJIYTOIHE, TO/.

OneHkKa TeCcTOB
[Ipu orieHKe BHIMOTHEHHS TECTOBOTO 3aJaHUS UCTIOIB3YETCs CIIEyIoIas IKkaia



Bamnel  [CreneHn BBINOJIHEHUS 3a0aHUN

Brinonneno ve meree 50 % npeanioxkeHHbIX 3aJaHUN
Brimonneno 51 — 70%

Brimoameno 71 — 90%

Brimonaeno 91 — 100%

[ EN IS

BrbiBeieHHEe HTOTOBBIX 0TMETOK

3a yueOHYI YeTBepTh M YUEOHBIA TOJ CTAaBUTCS HMTOTOBas oTrMeTka. OHa SBISETCS
€IMHOM U OTpakaeT B OOOOLIEHHOM BHJE€ BCE CTOPOHBI IMOJArOTOBKM YYEHUKAa MO XHUMUHU:
YCBOGHHME TEOPETUYECKOTO MaTepuasa, OBJAJECHHE OSKCIEPUMEHTAIBHBIMU YMEHUSIMU U
HaBbIKaMU, BJIaJIEHUE XUMUYECKONW TEPMUHOJIOTHEN, YMEHUSIMU PELIaTh pacUETHBIE 3a/1a4H.

WUroroBass oTmMeTka He JODKHA BBIBOJUTHCS MEXAHMYECKH, KaKk CpejHee
apudmeTnyeckoe NPEIIIECTBYIOIIMX OTMETOK. PemiamomuM npu ee ONpeleNleHUU CIeayeT
CUMUTaTh (PaKTHYECKYIO MOJArOTOBKY yYEHHUKa MO BCEM IOKA3aTelsiM KO BPEMEHHU BbIBEJICHUS
3TOM OoTMeTKH. OHAKO A TOTrO, YTOOBl CTUMYJIMPOBATh CEPHE3HOE OTHOIICHHE yJalllUXCsl K
3aHATUSM Ha MPOTSDKEHWH BCEro ydeOHOro roja, NpU BBIBEJIEHWUM MTOTOBBIX OTMETOK
HE0OXO0IMMO YUUTHIBATh PE3yJbTaThl UX TEKYIIEH yCIIeBaeMOCTH.

Tembl riccrienoBaTeaLCKUX PAOOT:

e DKoJIOTHYECKasl OIIEHKa MpuaA0pokHOH TeppuTopun Cankt-IlerepOyprckoro mocce

e BrusHue XJIOpUAa HATPUS HA PACTEHUS U NIOYBY

e Apanus BOJIBI

e (CrocoObl OYMCTKH OT KEBATEIHLHON PE3NHKH PA3IMIHBIX TTOBEPXHOCTEH
HccnenoBanue 3yOHBIX MacT Aj1st 00JerdeHus BLIOOpa MOTPeOnTeNs
YnakoBKH MOJIOUHBIX ITPOIYKTOB-IIPOLLIOE, HAacTosIIee, Oynyiiee
Mory a1 st OTKa3aTbcs OT IJIACTHKA




