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TosicHuTEILHAA 3ANIUCKA
PabGouas nporpamma npeamMera XuMust pazpadoTaHa B COOTBETCTBUU C TIEPEUHEM

OCHOBHBIX HOpMATHBHO-IIPABOBbLIX IOKYMCHTOB!:

1.

®denepanbHbiii 3akoH 0T 29 nexadps 2012 roma Ne 273-03 «O6 oOpa3zoBaHuM B
Poccuiickon @enepanumny.

OI'OC HOO, yrtBepxkaeH mnpukazoM MuUHUCTEpPCTBA 00pa3oBaHUSI W HAYKU
Poccuiickoit @eaepanyu ot 06.10.2009. Ne 373, ¢ u3MeHEHUSIMU, BHECEHHBIMU
npukazamu MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit denepanuu ot
26.11.2010 r. Ne 1241, ot 22.09.2011 r. Ne 2357, ot 18.12.2012 r. Ne 1060, ot
29.12.2014 . Ne 1643, ot 18.05.2015 . Ne 507, ot 31.12.2015 r. Ne 1576.

dI'OC OO0OO, yrBepkneH IpukazoM MuHHCTEpCTBA OOpa30BaHMS M HAyKH
Poccuiickoit ®eneparyu ot 17.12.2010 r. No 1897, ¢ u3BMeHEHUsIMH, BHECEHHBIMH
npukazamu MunnctepcTBa oOpasoBanus U Hayku Poccuiickoit denepanuu ot 29
nexadpst 2014 r. Ne 1644, ot 31.12.2015 r. Ne 1577.

OI'OC COO, yrtBepxkaAeH npuka3oM MuHUCTEpCTBA 00pa3oBaHMUS M HAyKU
Poccuiickoit ®eaepanuu ot 17.05. 2012 r. Ne 413, ¢ u3MEeHEHUAMU, BHECECHHBIMU
npukazamu MunuctepctBa oOpaszoBanusi U Hayku Poccuiickoit deaepanuu oT
29.12.2014r. Ne 1645, ot 31.12.2015 1. Ne 1578, o1 29.06.2017 r. Ne 613.

ITpukaz MunuctepcTBa npocenieHus: Poccuiickoit deaepanuu ot 11.12.2020 1.
Ne 712 «O BHecenun uzmenenuii B Hekotopbie PI'OC obmiero odbpazoBanus 1o
BOMPOCAM BOCIIUTAHUSI 00Yy4arOUIXCS.

[Ipuka3 MunnctepcTsa npocsewenus: Poccuiickoit ®enepaunn ot 22.03.2021 r.
No 115 «O6 yrBepxaenuu Ilopsiaka opraHu3aiid W OCYIIECTBIICHUS
o0pa3oBaTeIbHOW  ACATENBPHOCTA 10 OCHOBHBIM 00IIc00pa3oBaTeIbHBIM
nporpaMMamM — 00pa3zoBaTeIbHBIM IPOTPaMMaM HauaJIbHOTO OOIIET0, OCHOBHOTO
o011ero u cpeHero 001ero 00pa3oBaHMs.

OcnoBHas o01eoopazoBarenbHas nporpamma OO0 MBOY Tanoxenckas COI
ABTOpCKO# mpoTrpaMMBbl Kypca XUMUH JIJist 8-9 Ki1accoB 00111e00pa3oBaTe/IbHbIX
yupexaenuii / YMK O. C. I'abpuensina, . I. OctpoymoBau C. A. CnankoBa B
u3narenscTBe «IIpocsemenuey, 2019 r;

[Iporpamma oprueHTHpOBaHA HA UCITOJIH30BaHUE YICOHMKA . XUMUS: 8 Kacc
yueOHHUK [t oOmeo0pazoBarenbHbIX yupexaenuit/ O.C. ['abpuens U. I
Octpoymos, C.A. CnankoB— M.: I[Ipocsemenne, 2021. — 175¢.

JlaHHast mporpammMa KOHKpETU3UPYET COJEPKAaHUE CTAaHAAPTA, TAET

pacrpezeneHre yaeOHbIX 4acoB 0 pa3jeliaM Kypca, OCIe0BaTeIbHOCTh U3YUCHHUS

TEM U Pa3IeNiOB C YIETOM MEKITPEAMETHBIX U TTPEAMETHBIX CBSI3€H, JOTUKHA y4eOHOTO

npoliecca, BO3pacTHRIX 0coOeHHocTel yuanmxcs. CogeprkaHue mporpamMmmbl
HAIpaBJIEHO HA OCBOCHUE YYaIlIMMUCS 3HAHUW, YMEHUI 1 HABBIKOB Ha 0a30BOM YPOBHE,

4T0 coOTBeTCcTBYeT OOpa3oBareibHOM MPOrpaMMe IIKOJIbI.



ean n3yyenus xumum B 8 Kiiacce:

% OCBOCHHME Ba)XHCHIIMX 3HAHMKH OO0 OCHOBHBIX IOHATHSAX M 3aKOHAX XHMHHU,

XUMHYECKON CUMBOJIUKE,

¢ OBIIQJICHUE YMEHHUSMH  HAOMIONaTh  XWUMHUYECKHE  SBJICHHS, IPOBOIUTH
XUMUYECKUN SKCIIEPUMEHT, MPOW3BOJIUTH PACUYEThl HA OCHOBE XUMHUYECKHUX
dhopMyII BEIIECTB U YPABHECHUN XUMHYCCKHUX PEAKITNN;

¢ pa3BUTHE MO3HABATEIbHBIX MHTEPECOB M HUHTEIUIEKTYyaJbHBIX CIIOCOOHOCTEW B

IpoIecce TNPOBEICHUS XUMHYECKOTO JKCHEPUMEHTA, CaMOCTOSITEIbHOTO

NpUOOpETEHUs] 3HAHUW B COOTBETCTBUU C BO3HUKAIOIIUMH >KHU3HCHHBIMU

NOTPEOHOCTAMU;

¢ BOCIIMTAHUE OTHOIICHUS K XHUMHU Kak K OZHOMY Hu3 (yHIaMEHTaIbHBIX

KOMITOHEHTOB €CTECTBO3HAHUS U JICMEHTY 00IIeUeI0OBEUECKON KYIIBbTYPHI;

% MPUMEHEHHE TIOJyYEHHBIX 3HAHWHA U YMEHHH JJIsi 0€30TaCHOT0 HCITOIb30BaHUS
BEIIECTB U MaTepUAJIOB B OBITY, CEIbCKOM XO3SWCTBE U HA MPOU3BOACTBE,
pelIeHUs] TPaKTUYECKUX 3a7ad B IOBCEIHEBHOW >KU3HU, MPEIyNPEKICHUS
SIBJICHHM, HAHOCSIIMX BPE 3JI0POBbIO YETIOBEKA U OKPYXKAIOIIEH cpee.
3agaun:

» CdopmupoBaTh 3HaHNE OCHOBHBIX IIOHATHHA U 3aKOHOB XUMUHU;

» BocnuTeIBaTh 00IIEYEIIOBEUCCKYIO KYIBTYPY;

» YuuTh HaOJFOAATh, MPUMEHSITH TOJYYCHHBIC 3HAHHUS HA NIPAKTHKE.

Ha u3ydenue xumun B 8 kiacce cornacHo YueOnomy miany MBOY TanosxeHnckas
COII oTBoguTcsi 2 yaca B HEAENIO, YTO COCTABJSIET 68 4acOB B COOTBETCTBHUM C
KaJICHIapHBIM y4eOHBIM TpaukoM IIKOJIbI. Ha peanu3anuio mporpaMMebl 10 XUMUHU B 8
A, b, B kimaccax 3armiannpoBano 68 gacoB (KaJieHAapHOE TeMAaTHIeCKOE IIAaHUPOBAHNE
MpeMETa COCTABIIEHO C Y4ETOM roCydapCTBEHHBIX MPa3IHUYHBIX THEH, OTIPEAeIEHHBIX
[IpaButenscTBOM PD).

B aBTOpCKYIO MpOrpaMmy ObLIIM BHECEHBI CIEAYIOIIUE U3MEHEHUS
Ymenvuienue KoMm4ecTBa 4aCoOB B CBA3U C IOCTYITHOCTHIO Marepuara:
I'maBa 1. «HavajbHbIC TOHATHS M 3aKOHBI XUMUW» 110 3 yacoB (17 1 BMecTo 20 )
I'maBa 2. « BaxHerime npeacTaBUTEIN HEOPraHUy€CKUX BEILIECTB.
KonnuecTBeHHBIC OTHOIICHUS B XUMUM» 110 2 4acoB (16 1 BMecTo 18 1)
Yeenuueno koam4ecTBO 4aCOB B CBSI3U CO CIIOKHOCTHIO MaTepHaa;
I'maBa 3. «OCHOBHBIE KJIaCChl HECOPTAaHUYECKUX COCAMHEHUI» 10 2 yacoB (12 u
BmecTo 10 9)
I'maBa 5. «Xumnueckas cBsi3b. OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKITUNY 0
3 uacoB (11 4 BMecTO 8 u)

ILtanupyeMblie pe3yJibTaThl OCBOCHUS Y4eOHOI0 mpeaMeTa
«XHMHSA» HA YPOBHE OCHOBHOI'0 001ero o0pa3oBanus, 8 Kiacc.
Pabouas nporpamMma HanpaBiieHa Ha 0OecTedeHHe JOCTHKEHHS CICAYIOTUX
PE3yNIBTaTOB OCBOECHMUSL:
|. Tuunocmmnuie:



1) 6 yennocmmno-opuenmayuontol cghepe - TyBCTBO TOPJOCTH 32 POCCUHCKYIO
XUMHYECKYIO HayKy, TYMaHH3M, OTHOIIIEHHUE K TPYY, IIEICYCTPEMIICHHOCTh; HAYIUThCS
(bopMHUPOBATh LIECHHOCTH 3JTOPOBOT0 M 0€301MacHOTO 00pa3a >KU3HH; MOJTyUHTh
BO3MOYXHOCTH YCBOCHHE MPABIIT HHIUBHIYAJILbHOT'O M KOJUICKTHBHOTO 0€3011acHOTO
MOBEACHHMSI B YPE3BBIUANHBIX CUTYAIUSAX, YTPOKAIOIIMX )KHU3HU U 3JT0POBBIO JIFOIEH;
2) 6 mpyooeoti cghepe - TOTOBHOCTH K 0CO3HAHHOMY BBIOOPY IaabHEHIIIEH
00pa3zoBareNbHOM TPACKTOPUH;
3) 6 nosnasamenvHouU (KOCHUMUBHOU, UHMETIEKMYATbHOU) chepe - YMEHUE YIIPABIISITh
CBOCH IT03HABATEIBHOM JISATENHHOCTHIO; (GOPMUPOBAHUE OCHOB IKOJIOTUIECKOH
KYJIBTYPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTHYECKOTO MBIIILUICHUS,
Pa3BUTHE OTIBITA SKOJIOTUIECKH OPUCHTUPOBAHHOU Pe(IEKCUBHO - OLIEHOYHOM U
MPaKTHYECKOU eI TEIbHOCTU B )KU3HEHHBIX CUTYaITUSX.
. Memanpeomemmuie pezynomamor:
1) onpedenenue nenelt COOCTBEHHOTO OOyYEHUSI, TOCTAHOBKA U (POPMYITUPOBAHUE JIS
ceOs1 HOBBIX 3a/1a4;
2) naanuposanue MyTeW TOCTHKCHHUS KEJTAEMOTO pe3ylbraTta OOydeHHsS XUMHUHU Kak
TEOPETUIECKOTO, TaK U SIKCIICPUMEHTAILHOT'O XapaKTepa;
3) coommecenue CBOUX ICUCTBUH C IUIAHUPYEMBIMU PE3YJIbTaTaAMU, OCYUYECMBICHUE
KOHTPOJISI CBOEW JEATEIILHOCTH B TMPOIIECCE JAOCTHXKCHHUS PE3YIbTaTa, onpeoencHue
CIOCO0OOB JCHCTBUI TIPU BBHITIOJIHEHUH JIAOOPATOPHBIX M TMPaKTUYECKUX paboT B
COOTBETCTBUU C MPaBUJIAMH TEXHUKH 0€30TIaCHOCTH;
4) onpedenenue NCTOUYHUKOB XUMHUUYECKOH HH(POpPMAIMH, MOJydEHHE W aHAIM3 €,
co3JaHre HHOOPMAITMOHHOTO MPOAYKTA M €0 MTPE3CHTAIHS;
5) ucnonv306anue OCHOBHBIX HWHTCIUICKTYaJIbHBIX OTICpAllMii: aHAIM3a W CUHTE3a,
CpaBHEHUSI U CUCTEMaTH3alnu, 00O0OIIEHUS U KOHKPETU3AINH, 8bls8/IeHUe TIPUUNHHO-
CTICICTBEHHBIX CBSI3€H M nocmpoenue JJOTUIECKOTO PACCYXIACHUS U yMO3aKIIFOUCHUS
(MHIYKTHBHOTO, JEAYKTUBHOTO W MO0 aHAJIOTHH) HAa MaTepHajie eCTECTBEHHO-HAYTHOTO
COJlep>KaHUs;
6) ymenue co3naBarh, MIPUMEHITh U IPEOOPA30BbIBATh 3HAKW W CHMBOJIBI, MOJCIH H
CXEMBbI JIJIsl pelIeHHs] y4eOHBIX U TI03HABATENILHBIX 3a71a4;
7) gpopmuposanue u passumue SKOJOTUUSCKOTO MBIIUICHUS, YMCHUE IPUMEHSTh €ro B
MO3HABATEIbHOM, KOMMYHHKATUBHOM, COIMALHOW TpPaKTUKE M MPOdEeCCHOHATHHOM
OpUCHTAITUH.
8) eenepuposanue uneii n onpeneneHne CPECTB, HEOOXOAUMBIX IS UX PEaATU3aIIH.
1. IIpeomemmnoie pezynomameor:
1) 6 nosmasamenvhoil cghepe. HAyIWTCs NaBaTh OMPEACICHHUS WM3YYCHHBIX MOHSATHIL:
«XUMUYECKUHN DJIEMEHT», «aroM», «HOH», «MOJIEKYJa», «IPOCThIE U CIIOKHBIC
BEIIECTBA»,«BEIIECTBO», «XUMHUYECKast PopMymna», «OTHOCUTEIbHAS aTOMHAsI Maccay,
«OTHOCHUTENbHAS MOJICKYIISIpHAs Macca», «BAICHTHOCTHY», «CTEMEHb OKHUCIICHUS,
CKpUCTAUTMYECKAsT PeIIeTKa», «OKCHIBD», «KHCJIOThD), «OCHOBAaHUSN», «COJN»,
«aM(pOTEPHOCTHY , KMHIUKATOPY, «TICPHOTUUECKHIA 3aKOH», «TIEPHOANIECKAsT Ta0IHNIIaY,
«U30TOIBI», «XUMHYECKAs CBSI3b», «IIEKTPOOTPHUIATEIIEHOCTDY, «XHUMHUYECKas



peakIusa», «XUMHUYECKOE YpaBHEHHUE», «TEHETHUYeCKas CBSI3b», «OKHCIICHHEY,
«BOCCTAHOBIICHHE»; OTHMCATh JEMOHCTPAIMOHHBIC W CAaMOCTOSITEIILHO TPOBEICHHBIE
XAMHYECKUE OKCIIEPUMEHTHI; OMNHCBhIBAaTh W pa3jndarTh HW3YYCHHBIC KJIACCHI
HEOPTraHUYCCKUX COCTUHEHHH, IMMPOCTHIC U CJIOXKHBIC BEIICCTBA, XUMUISCKHE PCAKITNH;
KJIaccuUIMPOBaTh U3YUEHHBIC 0OBEKTHI U SIBJICHHSI; €JIaTh BHIBOABI U YMO3AKITIOYECHUS
U3 HAONMIONEHWH, W3YYEHHBIX XHUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh
CBOMCTBAa HEW3YYEHHBIX BEIIECTB 10 AaHAJIOTHU CO CBOWCTBAMH H3YYCHHBIX;
CTPYKTYpHUPOBATh U3YUCHHBIM MaTepHUal U XUMUYIECKYIO0 HH(POPMAIIHIO, IIOTYIESHHYIO U3
JIPYruX WCTOYHUKOB; MOJCIUPOBATh CTPOCHHE aTOMOB JJIEMEHTOB 1-3 TIepHOMIOB,
CTPOCHHE MPOCTHIX MOJICKYIL.
2) 8 YEeHHOCMHO—OPUEHMAYUOHHOU Chepe. AHATM3UPOBATh U OIICHUBAThH IOCIICICTBHUS
TJIST OKPYXKAIOIIEH cpelbl OBITOBOM M TPOW3BOACTBEHHOW ACATEIHHOCTH YEJIOBEKa,
CBSI3aHHOM C MepepadOTKOM BEIIECTB.
3) 8 mpy0ooeoli cghepe: MOIYUUT BOZMOKHOCTb MPOBOJUTH XUMUYECKUN IKCTIEPUMEHT.
4) 6 cgepe 6GezonacHocmu Hcu3HeOesIMeNbHOCMU. HAYYUTCS OKa3bIBAaTh IEPBYIO
MIOMOIIIb TIPY OTPABJICHHUSIX, 0XKOTAaX M JAPYrUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U
J1a00paTOPHBIM 000PYIOBAHUEM.
BhINyCKHMK HAYUYUTCH:
® XapakTepu3oBaThb OCHOBHBIC METOJbI TO3HAHUS: HAOJIONEHUE, H3MEpPCHHE,
IKCIICPUMEHT;
® OIIMCHIBAaTh CBOWCTBA TBEPBIX, KUIKUX, ra3000pa3HbIX BEIICCTB, BBIACISAS UX
CYIIECTBEHHBIC MPHU3HAKHY;
® pPacKphIBaTh CMBICJ OCHOBHBIX XUMHYECKHUX MOHSITHUH «aroM», «MOJIEKYJay,
«XAMHYECKHH DJIEMEHT», «IMPOCTOE BEIECTBO», «CII0)KHOE BEIIECTBOY,
«BAJCHTHOCTHY, «(XUMUYECKAsT PEAKIINS, HCTIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHU;
® PaCKpBIBATh CMBICII 3aKOHOB COXPAHEHUS MAaCChI BEIIECTB, MOCTOSIHCTBA COCTABA,
aTOMHO-MOJIEKYJISIPHOW TEOPUH;
® pasauYaTh XUMUYECKHUE U (PU3UICCKUC SBIICHUS;
® Ha3pIBaTh XUMHUYCCKUE IJICMCHTHI;
® ONpENeNsITh COCTAaB BEIIECTB MO WX GPopMysiam;
® ONpENEITh BAJICHTHOCTh aTOMa 3JICMEHTA B COCIUHEHUSX;
® ONPEHEIATh THI XUMUIECKHUX PEaKIIHIA;
® Ha3bIBATh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIUH;
® BBISBIMATH NPU3HAKH, CBUACTEIHCTBYIONINE O MPOTEKAHUU XUMHUYECKON PeaKIINH
TIPH BBITIOJTHEHUH XUMUYIECKOTO OTIBITA,;
® COCTaBISITH (POPMYJIBI OMHAPHBIX COCAMHEHUI;
® COCTaBISITh YPAaBHCHHUS XUMUYECKHUX PEAKIIHIA,
e co0OronaTh MmpaBmiIa 0€30MacHOM padOThI MPH MPOBEICHUH OTIBITOB;
® TI0JIb30BaThCS JTJAOOPATOPHBIM 000PYTOBAHUEM U TTOCYIO0M;
® BBIYHUCIIATH OTHOCUTENIHHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIIECTB;
® BBIYHUCJIATH MAaCCOBYIO JJOJTFO XUMHUYECKOTO 3JIEMEHTa 110 GOpMYJie COCTMHCHUS;



BBIYUCIISITh KOJMYECTBO, OOBEM MIIM MAcCy BELIECTBA MO KOJUYECTBY, OOBEMY,
Macce peareHTOB WM IMTPOIYKTOB PEAKIUY;

XapakTepu30BaTh (PU3NYECKHE U XUMHUUECKHUE CBOWCTBA MPOCTOTO BEIIECTBA —
KHCJIOPOZAA ¥ BOAOPOIA;

10JIy4aTh, COOUPATh KUCIOPOI U BOJOPOL;

pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BENIECTBA: KUCIOPOA U BOJOPO/L;
pPaCKpBIBAaTh CMBICJ 3aKOHA ABOTaApO;

PACKpBIBATh CMBICII IOHATUH «MOJIAPHBIN 00bEMY;

XapaKTepHu30BaTh (PU3NIECKUE U XUMHUECKHUE CBOMCTBA BOJIBI,

PACKPBIBATh CMBICJ OHATHS «PACTBOP»;

BBIYHCIIATh MAaCCOBYIO JIOJIFO paCTBOPEHHOI'O BEIIECTBA B PACTBOPE;
IIPUTOTOBJISITH PACTBOPHI C ONPEAEICHHOM MAacCOBOW JOJIEW PacTBOPEHHOI'O
BEIIECTBA;

HAa3bIBATh COCIMHEHUSI U3YUEHHBIX KJIACCOB HEOPTAHUYECKUX BEUIECTB;
XapakTepu3oBarh (U3MUECKUE W XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEIIECTB: OKCUIOB, KUCIIOT, OCHOBAHUM, COJICH;

ONPEAENATh MPUHAJIEKHOCTh BEUIECTB K ONPENECICHHOMY KJIACCy COCAUHEHUM;
COCTaBJISITh (DOPMYIIBI HEOPTAHUUEC KX COCTMHEHUN N3YYEHHBIX KJIACCOB;
MPOBOJIUTh OMBITHI, MOATBEPKIAIONIME XUMHUYECKHE CBOMCTBA H3YYEHHBIX
KJIACCOB HEOPTaHUYECKHUX BEUIECTB;

PacNO3HABATh ONBITHBIM ITYTEM PACTBOPBI KUCIOT M LIEIOYEW MO M3MEHEHUIO
OKpaCKHU UHJIUKATOPa;

XapaKTepHU30BaTh B3aUMOCBA3b MEXAY KJIACCAMH HEOPTaHUYECKUX COETUHEHUM;
packpbiBaTh cMbICH [leprnonnueckoro 3akona .. Menneneena;

00BACHATH (PU3UYECKUIN CMBICT ATOMHOTO (ITOPSIKOBOTO) HOMEPA XUMUYECKOTO
DJIEMEHTa, HOMEPOB TIpyHmbl M Iepuona B mnepuoanyeckour cucreme J[.I.
MeHnieneena;

00BSICHATH 3aKOHOMEPHO CTH U3MEHEHUS CTPOSHUS aTOMOB, CBOMCTB JIEMEHTOB B
Ipeenax MaJlblX IEPUOIOB U MIABHBIX MOATPYIIIL,

XapakTepU30BaTh XUMUUECKUE IEMEHTHI (0T BOIOPOAA A0 KallbLiMs) HA OCHOBE
uX TOJIOXKEeHUsT B nepuoanyeckoil cucreme .M. MenzaeneeBa u ocoGeHHOCTEM
CTPOEHUS X aTOMOB;

COCTaBJISITh CXEMbl CTPOEHUSI aTOMOB NEpPBbIX 20 3JIEMEHTOB MEPUOAUYECKOU
cucteMsl [[.1. MeHnaeneena;

PACKpPBIBATH CMBICJI IOHATUI: KX XAMUYECKAs CBS3b», «IJEKTPOOTPULIATENBHOCTbY;
XapakTepu30BaTh 3aBHUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAUTMYECKOU PEIICTKY;

OMNpPEIENATh BUJI XUMUYECKOUN CBSI3U B HEOPTaHUYECKUX COCAUHECHUSIX;
n300paxaTb CXEMbl CTPOEHHS MOJIEKYJl BEIIECTB, OOpa30BaHHBIX Pa3HBIMU
BHUJIaMU XUMHUUYECKUX CBSI3EM;

PaCKpbIBATbL CMBICII MOHSTUI «HUOH», «KATHOH», «AHWOH», «3JICKTPOJIMTLD?),



«HEDIIEKTPOJIMTBDY, «OKHUCIHTENbY, «CTENEHb OKHUCJICHUS» «BOCCTAaHOBUTEID),
«OKHCJIEHHE», «BOCCTAHOBIICHUEY;

ONPENEIATh CTENEHb OKUCIIEHHS aTOMa JIEMEHTA B COEIMHEHNU;

OTIPEENISITh BO3MOYKHOCTh MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa;

OIPENENATh OKACIUTENL U BOCCTAHOBUTEID;

COCTAaBJISITh YPABHEHUSI OKUCIUTELHO-BOCCTAHOBUTEIBHBIX PEAKLINNA;

Ha3bIBaTh (PAKTOPHI, BIUSIIOUIME HA CKOPOCTh XUMUYECKON PEaKIINH;
KJIacCU(UUMPOBATh XMMUUECKUE PEAKIIUU 110 PA3JIMUHBIM INPHU3HAKAM;
OLICHUBATh BIIMSHUE XUMHYECKOTO 3arpsi3HEHUS OKPYXKAIOIIEH Cpenbl Ha
OPTAaHN3M YEJIOBEKA;

IrpaMOTHO 00OpaIaThCs C BEUIECTBAMU B IOBCETHEBHOM KU3HU

BbIHyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYUTHCH:

BBIABHUI'ATh U ITPOBCPATH SKCIICPHUMCHTAIIbHO 'MIIOTE3bI O XUMHUYCCKUX CBOMCTBax
BEIIICCTB HAa OCHOBE MX COCTaBa M CTPOEHUSA, MX CIIOCOOHOCTH BCTYyNaTh B
XUMUYECKUE PEAKIMH, O XapakTepe M MNPOAYKTaX pa3jMYHbIX XUMUYECKHUX
peaKuui;

XapaKTepU30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTaHABIIMBATh
MMPUIHNHHO-CJICACTBCHHBIC CBA3U MCKAY NAHHBIMH XdpPaKTCPUCTUKAMHA BCIICCTBA,
COCTAaBJISITh MOJIEKYJISIPHBIE YPaBHEHUS;

MIPOTHO3UPOBATH CIMOCOOHOCTh BEIIECTBA MPOSBISATh OKUCIUTEILHbIC WIN
BOCCTAHOBUTEIbLHBIE CBOMCTBA C YYETOM CTENEHEW OKUCJICHUS JJIEMEHTOB,
BXOJISIIUX B €r0 COCTAaB,;

COCTaBJISITh YPABHEHUS PEAKIMI, COOTBETCTBYIOIIMX IOCJIEI0BATEIbHOCTH
MIPEBPALICHUI HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

BBIJIBUTAaTb W TPOBEPATh OKCIIEPUMEHTAILHO THUIIOTE3bl O pe3yibrarax
BO3JICUCTBUSL Pa3IMUHBIX (PAKTOPOB HA H3MEHEHHUE CKOPOCTU XUMHUYECKOU
peaKIuy;

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUSA I DKOJOTHYECKH TPaMOTHOTO
MOBENCHUS B OKPYKAIOLIEN CPEIE;

HUCIIOJIb30BATh HpI/IO6peTeHHBIe KIIFOUCBBIC KOMIICTCHIMUHN IIPU BBIIIOJIHCHUA
MIPOEKTOB M y4e€OHO-HUCCIIeI0BATENHCKIX 3a/1a4 TI0 U3yYEHUIO CBOWCTB, CIIOCOO0B
MMOJIy4CHUS N PACIIO3HABAHHA BCILICCTB,

00BEKTHBHO OIICHUBATh HH(POPMAIIUIO O BEIIECTBAX U XUMHUECKUX MPOIIECCaX;
KPUTUYECKH OTHOCUTHCS K TICEBIOHAYYHOU WH(OpMaru, HeaZ0OpOCOBECTHOM
peKiiaMe B CpeACcTBax MacCOBOM MH(POPMAIIUK;

OCO3HABaTh 3HAYECHUE TEOPETUYECKUX 3HAHUU JJIS1 MPAKTUYECKOUN AEATENbHOCTH
YEJIOBEKA,;

C03/1aBaTh MOJICTM M CXEMbI JIJIs pelIeHUs] y4eOHBIX U MTO3HABATEILHBIX 33/1a4;
MMOHUMATh HEOOXOAUMOCTh COOJTIONCHHMS TIPEATTMCAHNMN, TIPeIaraéMbIX B
WHCTPYKIIHUSIX TI0 UCTIOIb30BaHUIO JIEKAPCTB, CPECTB OBITOBOI XUMUH U JIP.



Conepxanue yaeOHOT0 nmpeamMeTa

Ne Kon-so | ®opmel opranuzanuu
n/n Pasnen, cogepxkanue pazaena 4acoB yueOHO OcCHOBHBIE BIIBI YI€OHOU NEATCIHHOCTH
IeATSIbHOCTH
1. I'masa 1. HauanbHble NOHSATHA U 3aKOHbI XUMHUU 17 bpoHTaTBHAS, Buowl doesamenvnocmu co cnogecnoi
Tena u BemecTBa. CBOWCTBA BEIIECTB. DTAJTOHHBIE (PM3MUECKUE CBOHCTBA WHIUBU TyaJbHAas OCHOBOIL:
BelecTB. Marepuansl U MaTepualioBeieHue. Poib XuMHUM B )KM3HU TPYNIIOBas. Crnymanue oObICHEHUN YUUTEIS.

coBpeMeHHOTro 00mecTBa. OTHOIEHHE O0IECTBA K XUMUH: XeMODUITHS
xeMohoOusI.

Mertoapl u3ydenust xumuu. Habmronenue. DKciepuMeHT
MogennpoBanue. Mozenu MateprallbHbIE U 3HAKOBBIE I CUMBOJIBHBIE.

I'a3b1. JKunkoctu. TBEpable BemecTBa. B3auMHbIe nepexonbl Mexty
arperaTHbIMU COCTOSIHUSIMH BEIIECTBA: BO3TOHKA (CyOIMManus) u
Jecyonumanus, KOHJeHcalus 1 ucCrapeHue, KpUCTaJUIM3aL Ul U TIaBJICHUE.

®usnueckue sABiaeHUs. YucThle BelecTBa U cMecu. ['oMoreHHbIe U
rereporeHHbie cMecu. CMecu ra3000pasHbie, XuAKHE U TBEpAbIC. CTIocoObI
pa3fencHus CMeCe: EPEroHKa, Niu JUCTUILIALNS, OTCTanBaHuUE,
¢unbTpOBaHUe, KPUCTATUIN3ALMS WM BRIIIApUBaHKE. XpoMaTorpadusi.
[IpuMeHeHue 3TUX cocO00B B TAOOPATOPHOM MPAKTUKE, Ha TPOU3BOJCTBE U B
OBITY.

XUMHYECKHUE IEMEHTHI. ATOMBI U MOJIEKYIbI. [IpocTbie U clioXkHbIE
BEILECTBA. AJUIOTPONUS Ha MpUMepe Kucnopoga. OCHOBHBIE TOIOXKCHUS
aTOMHO-MOJIEKYJISIpHOTO yueHus. Monbl. BemecTBa MoseKylsspHOro u
HEMOJIEKYJIIPHOTO CTPOEHHUSL.

3Haku (CUMBOJIBI) XUMHUYECKHX d1eMeHTOB. MH(popMarius, KoTopyro
HECYT 3HAKW XUMHUUYECKUX AJIEMEHTOB. DTUMOJIOTHS HA3BAHUI HEKOTOPBIX
XUMUYECKUX 351eMeHTOB. [leproanyueckas Tabnuia XaMuyeckux 3yeMeHToB /1.
H. MenneneeBa: KOpPOTKOIIEPUOAHBIN U JUIMHHOIIEPUOJHBIN BAPUAHTHI.
Ilepuoas! u rpynnel. ['maBHas u mobo4Hast mOArpynmsl uian A- u b-rpynmsl.
OTHOCHUTENBHAsA aTOMHAsI Macca.

Xumnueckue dopmyinsl. MHaekcsl 1 koappunnenTsl. OTHOCUTEIbHAS
MOJIEKYJIsIpHast Macca. MaccoBast 40JIs XMMHUUYECKOTO 3JIEMEHTA B COEAMHEHUHU.
Nudopmanusi, KOTOPYIO HECYT XUMHYECKHE (OPMYIIbI.

Banentaocts. CTpykTypHBIE (QOpMYITBI. XUMUUYECKHE STIEMEHTHI C
MIOCTOSIHHOM U IIEPEMEHHOM BAJIGHTHOCTHIO. BbIBOT (POpMyIIbl COETMHEHUS 1O
BaJIeHTHOCTH. OnpesiesieHne BAIGHTHOCTH XUMUYECKOTO 3JIeMeHTa 1o opMmysie
BelecTBa. CocTaBlieHHE Ha3BaHUM COETMHEHNM, COCTOSIIMX U3 IBYX
XUMUYECKHX HJIEMEHTOB, 10 BAJIECHTHOCTHU. 3aKOH MOCTOSIHCTBA COCTAaBa

Crnymanue U aHanu3 BBICTYIUIEHUN CBOUX
TOBAPUILEH.

CamocrosiTenbHas padoTa ¢ y4eOHHKOM.
Pabota ¢ HaydHO-TIOMYIIIPHOM
JUTEPaTypoOu;

Hanucanue pedepatoB u 10KI1a/10B.
BeIBOI M 10Ka3aTeNBCTBO (POPMYIL.
Ananus gopmyn.

Cucremaru3sanus yaeOHOro MaTepuaia.

Buowt oeamenvnocmu na ocnoee
60CHPUAMUA IJIEMEHMOB
oelicmeumesibHOCIuU.:
Habmronenue 3a 1eMoHCTpausMu
YUUTENS.

Ananu3 npobIeMHbIX CUTYallUH.

Buowl deamenvnocmu ¢ npaxmuyueckou
OCHO60UL:

Pemienne sxcieprMeHTaIbHbIX 3a/1a4.
PaGora ¢ pazgaTrouHbIM MaTepHaIoM.
IMocraHOoBKa JPOHTAIBHBIX OMBITOB.
Beinonnenue gpoHTaNbHBIX
71a0opaTopHbIX paboT.

Beinonnenue npakruyeckux padot




BEILECTB.

XUMUYECKHUE peakuu. PeareHTol 1 mpoayKThl peakuuu. [IpusHaku
XAMHUYECKUX PEeaKIuid. YCI0BUs UX MPOTEKAaHUS U MpeKpaueHus. Peakunn
TOpEeHMS. DK30TEPMUUYECKUE U HTOTEPMUUYECKUE PEAKIIUY.

3aKOH COXpaHEHUS MacChl BEIIECTB. XUMUYECKAE YPABHEHUSI.
CocraBneHue xuMuuecknx ypaBHeHui. MHdopmanins, KoTopyro HECET
XUMUUYECKOE YpaBHEHHUE.

Krnaccudukanus XaMU4yecKuX peakiuii Mo COCTaBy U YUCITY PEareHTOB
U NPOAYKTOB. TUIIBI XAMUYECKUX peakuuii. Peakunu coequuenus, pa3iioKeHus,
3amenieHus: U oomeHa. Karanuzatopsl u katanu3. JIaGopaTopHble ONbITHI:

1. O3HakoMIIeHHE ¢ KOJUIEKIIHEH 1abopaTopHoii mocyasl. 2. [IpoBepka nmpubopa
JUIS IOJTy4EHU S Ta30B HAa TEPMETUYHOCTD. 3. O3HaKOMIIEHHE C MUHEpaJlaMy,
obpasyronmmmu rpaHuT. 4. [[puroToBieHNE TeTEPOTeHHOW CMECH MTOPOIIKOB
CEephI U JKeJe3a U uX paszaeneHue. 5. BzaumoaelicTBre pacTBOpPOB XJIOPUIOB U
MO/IMJIOB KaJIMsl ¢ paCTBOPOM HUTpara cepelpa.

6. [Tomyuenne runpoxcuaa meau (II) u ero B3ammMoelicTBHE C CEpHOM
KuCIoTo!. 7. B3aumozeiicTBue pactBopa coabl ¢ kuciaotoil. 8. [IpoBepka
3aKOHA COXPaHEHHUSI MacChl BEILIECTB Ha IMPUMeEpE B3aUMOJICHCTBUS LIETOYN U
kucioThl. 9. [IpoBepka 3akoHaA COXpaHEHHUsI MacChl BEIIECTB Ha MPUMEpe
B3auMozeicTBus mgnoun u cou xenesa (III). 10. Paznoxxenue nepoxcuaa
BOJIOpOIa ¢ moMoIkpio okcuaa mapradia (IV). 11.3amemenne xxene3om Menu B
MEJIHOM KYIOopoce.

IIpakTH4eckue padoThI:

1. «3rakoMcTBO ¢ 1abopatopHbIM 000pynoBanueM. [IpaBuia TeXHUKA
6e3omacHOCTH Npu padoTre B kKabnHeTe xuMuu. Hekotopsie BUIBI paboT»

2. «OuncTKa TOBapEeHHOM COM»

3. Ilpu3Haku TpOTEKAaHUSI XUMUYECKUX PEaKIuil

I'naBa 2. BakHeiinme npeacTaBuTe/IM HEOPraHU4Ye CKUX BelleCTB.
KoinyecTBeHHbIE OTHOIIEHUSI B XMMHH
Cocras Bo3nyxa. [lonsTre 06 00beMHON 1011 () KOMIIOHEHTa IIPUPOIHOM
ra30BOM cMecH — BO3ayxa. Pacder oObeMa KOMIIOHEHTa Ta30BOM CMECH TI0 €TO
00BEeMHOM J10JIe K HA00OPOT.

Kucnopoa. O3on. [lonydenue xucinopona. Codupanue u pacrno3HaBaHue
KHCJIOpOJa. XMMHUYECKHE CBOMCTBA KUCIOPO/Ia: B3aUMOJICHCTBHUE C METAIIJIaMU,
HEeMeTallJIJaMH | CJIOKHBIMU BelecTBaMu. [IpuMeHeHue Kkucinoposa.
KpyroBopot kuciopoja B Ipupoae.

Oxcuapl. OOpa3oBaHue Ha3BaHUI OKCHIOB 1O UX GopmynaMm. CocTaBieHUE
dopMyT OKCHIOB IO X Ha3BaHUsM. [IpecTaBuTenu OKCHUIOB: BOJIAa U

16

bpoHTaNBHAS,
WHIMBHIyaTbHAS
TPYIIIOBAL.

Buowt oeamenvnocmu co cnosecnoi
OCHO80U:

Cnymanue oObsICHEHUN YU TeNsl.
Crnymanue U aHajau3 BBICTYIUICHHH CBOUX
TOBAPUILEH.
CamocrosiTenbHas padoTa ¢ y4eOHHKOM.
OT60p u cpaBHEHUE MaTepuana mo
HECKOJIBKUM HCTOYHHUKAM.
Hanucanue pedepatoB u 10KIa70B.
BeiBo 1 mokazaTenbsecTBO (GOpMyII.




YIJIEKUCIIBIN Ta3, HEraleHasi U3BeCTb.

Bonopon B npupozne. dusndeckne 1 XaMHUYECKAE CBOWCTBA BOJOPO/IA,
€ro IMOJIydEHUE U IPUMEHEHHUE.

Kucnotsl, ux coctaB u ux kiaccuukanus. Maaukaropsl. Tabnuia
pacTBOpUMOCTH. COJIIHAs U CepHast KUCIIOThI, UX CBOKWCTBA ¥ IPUMEHEHHUE.

Conu, ux coctaB 1 Ha3BaHus. PacTBOpUMOCTH COJIEH B BOJE.
[pencraBuTenu comeii: Xopua HaTpus, KapOOHAT HaTpus, Gocdar KambIus

ITocTostnHas ABoragpo. KomndecTBo BemectBa. Mosib. MonsipHas
Macca. KpaTHble eqMHNIIBI U3MEPEHHUSI KOJIMYECTBA BELLIECTBA — MUJUIMMOJIb U
KUJIOMOJIb, MHJUTUMOJISIPHAS. M KWJIOMOJISIPHASI MAacChI BEILIECTBA.

Pacuetsl ¢ nCnI0Ib30BaHUEM OHATUN «KOJMUYECTBO BEILECTBAY,
«MOJISIPHAsI Maccay, «IIOCTOSTHHAss ABOTapoy.

3akoH ABoraapo. MoJisipHbIi 00beM Ta3000pa3HbBIX BEIIECCTB.
OTHoOcHTENbHAs IIOTHOCTh OJIHOTO T'a3a Mo JAPYromy.

Kparnbie enHULIBI M3MEPEHNS — MUJIMMOJISIPHBIA U KUJIOMOJISIPHBIN
00BEeMbI Ta3000pa3HbBIX BEIECTB.

Pacuers! ¢ MCOIB30BaHNEM NOHATUH «KOJIMYECTBO BEILECTBAY,
«MOJISIPHAsI MacCay, «MOJISIPHBI 00BEM Ta30B», «(1OCTOSHHAs ABOTapoy.

PacueTsl ¢ nCoJIb30BaHNEM MOHATUHN «KOJTUYECTBO BEILECTBAY,
«MOJISIPHAsT Maccay, «MOJISIPHBIM 00BEM Ta30BY, «IHCI0 ABOTAIPOY.

I'unpocdepa. KpyroBopot Bojasl B mpupoie. Puznueckiue 1 XMAMUYECKUEe
CBOICTBA BOJIbI: B3aMMOJIEWCTBUE C OKCUIAMHU.

OcHoBaHus, X cocTaB. PacTBOPUMOCTH OCHOBaHU B Bojie. MI3meHeHne
OKpacKu MHAMKATOPOB B IEIOYHOU cpene. [IpeactaBuTenu menodeil:
TUJIPOKCU bl HATPHUSL, KA U KaJIbLIMSL.

PactBopuTens 1 pactBopéHHOE BenecTBO. PacTtBopsl. PacTBopenue.
I'mppatel. MaccoBas 10J1s1 paCTBOPEHHOTO BeIeCTBa. Pacyersl, CBSI3aHHBIE C
MCII0JIb30BAHMEM IIOHATHS «MACCOBasl J10J1s1 pACTBOPEHHOIO BELIECTBAY.
JlabopatopHubie onbiThI: 12. [loMyTHEHHE N3BECTKOBOW BOJIBI ITPU
IIPOITYCKaHUHM yrilekucnoro rasa. 13. Ilomydenue Bomopoaa B3auMoIEHCTBUEM
IIMHKA U COJISTHOM KuCaoThl. 14. Pacrio3HaBanue KUCIOT HHAMKaTopamu. 15.
N3meHeHnne okpacku MHAMKATOPOB B IEIOYHOM cpene.16. O3HakoMIIeHHuE C
npenaparaMy JOMalHeNd WK IKOJIBHON allTeYKH — pacTBOpaMU IEPOKCHIA
BOJIOPOJIA, CIIUPTOBOM HACTOMKM M0Ja M HAILIATBIPHOTO CIIUPTA.
IIpakTnueckue padoThi:

4. Ilonyyenue, cobupanue U pacro3HaBaHUE KUCIOPO/A.
5. [lonyuenue, cobupanue U pacrio3HaBaHHUE BOJOPO/aA.
6. IIpuroroBieHue pacTBOPOB Cosel € X 3aJJaHHON MacCOBOM JOJIEH.

Ananusz GpopmylL.

[IporpammupoBanue.

Pemenne TEKCTOBBIX KOJMYECTBEHHBIX U
Ka4eCTBEHHBIX 3aa4.

BrinmonHenue 3aganuii 10 pasrpaHuYeHUI0
TTOHSTHH.

Cucremaru3anus yaeOHOrO MaTepHaa.

Buowt oeamenvnocmu na ocnoge
60CnpUAMUSA IJIEMEHMO08
oelicmeumeibHOCmu.:

Habmnronenue 3a 1eMOHCTpausiMu
VAU TEIIS.

[IpocMOTp y4eOHBIX OMBITOB.
Amnanu3s rpadukoB, TaOIUII, CXEM.
OO0OBscHEHNE HAOIIONAEMBIX SIBJICHUM.
AnHanu3 mpoOJIEeMHBIX CUTYAITHH.

Buowl deamenvnocmu ¢ npaxmuyueckou
OCHO60IL:

Pabora ¢ pa3gaTro4HbIM MaTEpPHAIOM.
Beinonnenue gpoHTaNbHBIX
1a00paTopHbIX paboT.

[locTpoenue runoTe3sl Ha OCHOBE aHAIM3a
HMMEIONMXCS JTAaHHBIX.

Brimonnenue paboT mpakTukyma.




I'maBa 3. OcHOBHbBIE KJIaCcChl HEOPraHMYeCKUX COeIMHE HUMH 12 bpoHTaNBHAS, Buowt oeamenvnocmu co cnosecnoii

O06o0meHue cBeneHnii 00 OKcHUIax, UX Kiaccu(UKaluy, HAa3BAHUSIX U WHIMBUAyaJIbHAs OCHOGOIL:
cBoiicTBax. CriocoObl MOTy4eHUs! OKCHJIOB IpYIIOBAs. Crnymanue oObSICHEHUN YUUTENS U aHAIH3

OcHoBaHMs, UX KIacCH(UKAIIKS, Ha3BaHUS U CBOWCTBA. BBICTYILJICHU M CBOMX TOBAPHIIECH.
BSaHMO,HeP'ICTBHe C KMCJIOTaMH, KMCJIIOTHBIMHU OKCHMJaMH U COJISIMH. CamocrosrenpHas pa60Ta C yqe6H1/H<0M u
Paznoxenue HepacTBOPUMBIX OCHOBaHUH. CIIOCOOBI MOTY4EHHUSI OCHOBAHUH. HAYYHO-TIONYIAPHOMN JINTEPATYPOIA;

Kucnotsl, ux xnaccudukanus u HazBanus. OOIme XHMHIECKHEe OT6Op U CpaBHEHHE MAaTEPHAIIA T10
CBOMCTBA KHCJIOT. B3anumMoieficTBHE KUCIOT ¢ METaJlNIAMU. HECKOJIBKUM HCTOYHHIKAM.
DJIEKTPOXUMUYECKUN Psil HAIPSLKEHU N MeTalIoB. B3anuMoeiicTBue Kucior ¢ L ———
OKCHJAMH METAJIOB. B3anmoielicTBuE KUCIOT ¢ OCHOBAaHUSIMU — PEAKIIUS KAueCTBEHHBIX 3a/1a4.

HeWTpanu3anuu. Bzaumozeiicteue kucnor ¢ consamu. [lonyuenune BhInoHeH e 3a[aHHmii TI0 PA3TPAHHECHHIO
OECKHCIIOPOTHBIX M KHCIOPOACOAEPKAIMX KHCIIOT. } § OHSITHIA

Comu, wux wiaccupukanus u _CBOJiCTBa. I?SaHMOI[eI/IC”EBI/IC coient ¢ CHcTeMaTH3aIKs yIe6HOTO MaTepraa.
MeTallJlaMHi, OCOOEHHOCTH 3TUX peakuuii. B3aumoeiicTBre comneit ¢ comsiMu.

['enernueckue psapl MeTanaa U HeMeTallla. [ 'eHeTudeckas CBsi3b MEXIy Buobl desamensHocniu Ha 0CHOBE
KJ1aCCaMM HEOPraHMYECKUX BEIIECTB. LT L —
.iISaﬁlfl)paToprle ONBITHI: 17.UB33.I/IM0§I;I/IIC;TBI/IG OKCHJIa KaNbLHs C BOJOH. DCIiCIMGUMETbHOCIL:

. [lomyTHeHue u3BecTKOBOM BOJIbL. 19. Peakius HeliTpanu3anuu.
T & KL P 1t . Awnanu3s rpadukoB, TaOIUII, CXEM.
20. Ionyuenue ruapoxcuaa meau (1) u ero BzauMoaelcTBHE C KUCIOTOM. "
. AnHanu3 npoOIeMHBIX CUTYAIlUH.
21 Paznosxxenue ruapokcuaa meau (1) mpu HarpeBanuu.22 Bzanmoneiictsue
KHCIIOT ¢ MeTayutaMu. 23. B3anmoeiicTBre KHCIIOT € CONsIMH. 24. .
N 9 o Buowl oeamenvnocmu ¢ npakmuueckou
O3nakomileHHE ¢ KoJuteKiuei coneit. 25. Bzaumoneiictsue cynbgara meau (11) OCHOGOIL:
c »kene3oM. 26. BzaumopeiictBue coseil ¢ consimu. 27. 'eHeTHueckas CBs3b Ha ’
o PaGora ¢ pazgatouHbiM MaTepraioMm.
IIpUMepe COEAMHEHU I MEJI. a
TIpaKTHYE CKIeE PAGOTHI: OCTPOEHME T'MIIOTE3bl HA OCHOBE aHaJIN3a
7. Perlenne skceprMMEHTAJIbHBIX 3a/1a4. MMCIOIHXCA NAaHHBIX.
Beimonnenue paboT mpakTuKyMa.
I'naBa 4. Ilepuoauyeckmii 3axon u Ilepuonnyeckas cucreMa XuMH4eCKUX 8 bpoHTanbHAS, Buowt oeamenvnocmu co cnoeecHnoi
3jaeMeHTOB /.. MeHaeneeBa u CTpoeHHEe aTOMA UHIUBUAYAIIbHAS | OCHOG6OIL:
EcrecTBeHHBIE CeMENCTBA XMMUUECKUX JJIEMEHTOB: ILEJIOYHBIE U IpynIoBas. Crnymanue oObsSICHEHUN YUUTENs U aHAIN3

ICIIOYHO3EMEbHBIE METAJUIbI, TaJIOTCHBI, MHEPTHBIE (0JIArOPOTHBIC) Ta3bl.
AmdotepHOCTh. AMGBOTEPHBIE OKCHBI U THAPOKCUIbI. KOMITTIEKCHBIE COMH.

Ortkpertue . . Menneneesim lleproamdyeckoro 3akoHa v CO3IaHHE
uMm lleproanyeckoil CHCTEMbI XMMHUYECKUX 3JIEMEHTOB.

ATOMBI KaKk opMa CYIIECTBOBAHUS XUMUUYECKUX 3JIeMEHTOB. OCHOBHBIE
CBEJICHHS O CTPOCHUHU aTOMOB. J{0Ka3aTenbCTBa CIOKHOCTH CTPOSHUS aTOMOB.
Omnsitel Pezepdopaa. [IraneTapHas MoaeNb CTPOSHHS aTOMa.

CocTaB aTOMHBIX siJIep: TPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS ATOMHAs

BBICTYIIJICHU I CBOMX TOBAPUILICH.
CamocrositenbHasi paboTa ¢ y4eOHHKOM.
PaGora ¢ HayuHO-TIOMYIISIPHOU
JUTEpaTypoi, OTOOp U CpaBHEHHE
MaTepuana o HeCKOJIbKUM MCTOYHUKAM.
Hanucanue pedepaToB U 10KIa/10B.
BoinosiHeHHe 3alaHn i IO pa3rpaHUYEHHIO




Macca. B3auMOoCBs3b TOHATU «IPOTOHY, «HEUTPOH», KOTHOCUTEIbHAS
aToOMHas Maccay.

Mukpomup. D1ekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB
xumudeckux 31eMeHTOB NeNe 1-20. IloHsiTue 0 3aBepIiieHHOM 3JIEKTPOHHOM
YPOBHE.

M3oronsl. DU3HYECKU I CMBICIT CUMBOIUKU [Iepnoauyeckoi CUCTEMBI.
CoBpemenHas GopmynupoBka [leprogudeckoro 3akoHa. V3MeHEHHS CBOWCTB
3JIEMEHTOB B TIEpUOaX U TPYMIax, Kak (GyHKIHS CTPOSHUS DICKTPOHHBIX
000JI0YEK aTOMOB.

XapaKTepruCcTHKa 3JIEMEHTa-MeTalIa M AJIEMEHTa-HeMeTauia o ux
noJjiokeHuto B [lepruoandeckoit cucreme XMMU4eckux 3yeMeHToB /1. W.
MeHpeneeBa.

JladopaTopHusie onbIThI: 28. [lonydenne am@oTepHOro rHApOKCHIA U
HCCIIEOBAHHE €0 CBOMCTB.

HOHITHUM.

Buowt oeamenvrnocmu Ha ocHoee
60CRPUAMUA I]IEMEHMOB
oelicmeumeibHOCIu.:
Habmtonenue 3a neMoHCTpanusiMu
YIATEIIS.

Amnanu3s rpadukoB, TaOIUII, CXEM.
Ananu3 npoOJEeMHBIX CUTYAIUH.

Buowl deamenvnocmu ¢ npaxmuyueckoi
OCHO80IL:

PaGora ¢ pazgaTrouHbiM MaTepHaoM.
[TocTpoeHune TUITOTE3bI HA OCHOBE aHAIM3a
MMEIOLMXCSl JaHHBIX.

I'naBa 5. Xumunueckasi CBf3b.
OKucJanTeJIbHO-BOCCTAHOBHUTEJIbHbIEC PeaKIUH

Honnas xumnueckasi cBsizb. MloHbI, 00pa3oBaHHbIE aTOMaMH METAIIJIOB U
HeMeTals1oB. CxeMbl 00pa30BaHUsl HOHHOM CBSI3U /111 OMHAPHBIX COETUHEHU .
HoHHble KpUCTaUIMUECKHE PEUIETKU U (U3UYECKUe CBOWCTBA BEUIECTB C ITUM
TUIIOM peliéTok. [loHsTre o GopMyIIbHON eITUHUIIE BEIECTBA.

KoBanenTHast xumuueckass CBsI3b. OJIEKTPOHHBIE M CTPYKTYpHbIE
dopmynbl. [lonstue o BanenTHOCTH. KoBaneHTHas HemnossipHas CBsi3b. CXeMbl
o0Opa3oBaHusl KOBAJICHTHOM CBS3U Il OMHApHBIX COETMHEHUI. MoneKysipHble
U aTOMHBIE KPUCTAIIMYECKUE PEILETKA, U CBOMCTBA BEILIECTB C 3TUM THUIIOM
PELIETOK.

DJIEKTPOOTPULIATENBHOCTD. PsiT 371€KTpOOTpUIIaTEIbHOCTH.
KoBanenTHas mossipHas XamMmuueckasi ¢Bsi3b. J{umosnb. Cxembl 00pa3oBaHus
KOBAJICHTHOM MOJIIPHOM CBSI3U JUTsl OMHAPHBIX COSAMHEHH . MOJIeKyIsipHbIe U
ATOMHBIE KpPUCTAJNINYECKUE PEIETKU, U CBOMCTBA BEIIECTB C 3TUM THIIOM
PELIETOK.

Mertannuueckasi XaMUUYECKasl CBSI3b U METAJUINUECKAsl KpUCTAJIIMYeCKas
pemiétka. CBOMCTBA BEIIECTB C 3TUM TUIIOM pelIETOK. EmuHas npupoa
XUMHUYECKUX CBS3EH.

Crenens okuciaeHus. CpaBHEHUE CTEIIEHU OKUCIEHUS U BAJIGHTHOCTH.
[IpaBuna pacuéra cTeneHel OKUCICHHS 1Mo GopMyIaM XUMHUYECKUX
COCIMHEHHU.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeeneHre crenexen

11

bpoHTaNBHAS,
VHIMBHIyaJIbHAS

IPYIIIOBasL.

Buow oeamenvnocmu co cnogecnoi
OCHO60U:

Cnymanue oOBbsICHEHUN YUUTelIs U aHAIN3
BBICTYIIJICHH I CBOMX TOBapHUIIICH.
CamocrositenbHas padoTa ¢ y4eOHHKOM C
HAay4HO-IOMYISPHON JINTEPATYPOU;
OT60p U cpaBHEHHE MaTepraia o
HECKOJIbKUM HMCTOYHHUKAM.
Hanucanue pedepaToB U 10K1a/10B.
Ananmu3 gopmyn.
PerieHne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX 33/1a4.
BeinonHeHnue 3ajaHuii o pasrpaHuYeHUIO
IIOHSATHUM.
Cucremarusanus yaeOHOro MaTepuaia.

Buowt oeamenvnocmu na ocnoee
60CRPUAMUA IJIEMEHMOB
oelicmeumeibHOCIuU.:
HaGmronenue 3a 1eMOHCTpaIusIMu
YIUTES.

Ananu3 rpadukoB, TaOIUI, CXEM.




OKHCIICHUS JJIs DJIEMEHTOB, 00pa3yIOIMX BEIIeCTBA Pa3HbBIX KiIaccoB. Peakiiuu
MOHHOTO OOMEHA M OKUCIIMTEIBHO-BOCCTAHOBUTENIBHBIE peakuny. OKHCIUTENh
1 BOCCTAaHOBUTENb, OKHCIIEHUE U BOCCTaHOBJIEHHE. COCTaBIE€HUE YPABHEHU I
OKHCITUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIUU METOOM SJIEKTPOHHOTO OallaHca.
JlaGopaTopHbie ONBITHI.

29. UzroToBiieHrEe MOJENHU, UILTIOCTPUPYIOIEH CBONCTBA METAJUTUYECKON CBSI3U

OCHOB0I1L:

OObsicHeHHEe HAOTIONAEMBIX SIBJICHUH.
AnHanu3 MpoOJIEeMHBIX CUTYAITHH.

Buowt deamenvnocmu ¢ npakmuyeckou

Pemrenue OKCIICPUMCHTAJIBHBIX 3a1a4.

9JICMCHTOB.

(bpoHTaANBHBIN ONpOC

6 Pe3eps 4
KanenaapHo-remaTtuyeckoe niiaHupoBaHnue 8 kiacc
Ne Tema ypoka Ko-Bo ®opMBbl KOHTPOJIS Hata Hara
ypoxa 4acoB (mo many) | (dbaxtnueckas)
I'naBa 1. HauanbHble NOHATHS M 3aKOHbI XUMUH 17
1 BBonnblii mHCTpYyKTaX. [Ipenmer xumuu. Ponb XuMuM B )KU3HU YETTOBEKA. 1 | ¢ponTaTBHBIN OMpOC 02.09
2 Metobl 3ydeHHs] XUMHH. ATpEeraTHbIE COCTOSHUS BEILECTB. 1 | ¢ponTanbHBII Ompoc 06.09
3 Ilpaxkmuueckas paboma Nel «IIpuemsl oOpameHust ¢ 1a00paTOpHBIM 000PYIOBAHUEM. 1 | nuCBMEHHBIN OTYET O 09.09
TexHuka 0€30MaCHOCTUY. npoJiesIaHHON paboTte
4 dusnyecKue IBJICHUS B XAMUM KaK OCHOBA Pa3/IeJICHUsI CMECEH. 1 | ¢ponTanmeHBIN Oompoc 13.09
5 Ipakxmuueckas paboma Ne2 «OuucTKa 3arps3HEHHON TOBAPEHHON COJIH. 1 | nucbMeHHBIH OTYET O 16.09
IpoJieIaHHON padboTe
6 [lepronnueckas Tadnuia xumMudeckux daemMeHToB J[. . MenneneeBa. 3Haku XUMUYECKAX 1 WHAWBUIAYATbHBINA 1 20.09




7 ATOMHO-MOJIEKYJISIDHOE Y4€HHE. XMMUYECKUE 3JIEMEHTHI. 1 | uHAUBUAYAIBHBIH 23.09
8 Xumuaeckue Gopmyiasl. Maaekeh u kodduiuenTsl. OTHOCHTEIbHAS MOJISKYIIIPHAS Macca. 1 | “HIUBUAYATBHBIA U 27.09
(bpoHTaNBHBIN ONpoC
9 MaccoBast 1011 XUMHYECKOTO 3JIeMEHTa B coeinHeHnH. MHbopMaIus, KOTOpYro HECYT 1 | uHaIUBUAYaTBHBIA U 30.09
XUMUYECKHE (POPMYIIBI. (poHTaTBHBIN Onpoc
10 | BasieHTHOCTD. 1 | uHIMBUAYaTBHBIA U 04.10
11 | OnpeneneHue BaIGHTHOCTH M CTEIIEHU OKUCIICHUSI XUMHUYECKOTO dJIeMeHTa 1o opmyrie 1 | vHOUBUIYATBHBIA U 07.10
BEIIECTBA. (bpoHTaNTBHBIN OmpoC
12 | Xummueckue peakuuu. [[pu3HaKy U yCIOBUS UX MPOTEKAHMUSL. 1 | ¢dpoHTanmBHBIN OmpoC 11.10
13 3aKOH COXpaHEHUSI MaCcChl BEIIECTB. XUMUUECKHAE YPAaBHEHUS. 1 WHAUBUAYAJIbHBINA U 14.10
(pOoHTATBHBIN OIPOC
14 TUIbl XUMHUYECKUX PEaKIIHH. 1 WHIUBUAYaIbHBIA U 18.10
(bpoHTaNBHBIN ONpOC
15 | Ilpakmuueckas paboma Ne3 «[lpu3zHaku TPOTEKAHUS XUMUYECKAX PEAKIIHI» 1 | mucbMEHHBIHN OTYET O 21.10
IToBTOpenue u 06001EeHNEe TeMbl «HavyanpHble TOHSITHS M 3aKOHBI XUMHUN. MPOJICTAHHON paboTe
16 | KonrpossHasi padoTa Nel 1 | nuceMenHas paboTa 25.10
«HauanbHble TTOHATHUS U 3aKOHBI XUMUN» 4 BapuaHTa
17 Cucremarusaius 3HaHuil 1o reMe «HavanpHble MOHATHS U 3aKOHBI XUMHUK). 1 VH 1 BU1yaJIbHBII 28.10
I'masa 2. BaxHeiinme npeacTaBuTe 1M HEOPraHnye CKUX BelleCTB. 16
KoauyecTBeHHbIE OTHOIIEHUSI B XUMUH
18 | Bo3ayx m ero cocras. 1 | ¢ponTamBHBIN OmpOC 11.11
19 | Kucnopon. O3own. Ilonydenue kucnopoga. KpyroBopot kuciopoaa B mpupoJe. 1 | uHAUBUAYaNbHBIN U 15.11
(poHTANBHBIN OIPOC
20 | IIpakxmuueckas paboma Ne4 «{Ilonyuenue, coOupaHue U pacrio3HaBaHUE KUCIOPOIa» 1 | nucbMeHHBIN OTYET O 18.11
IpoJIeJIaHHON paboTe
21 OKCHIBL. 1 WHANBUAYATbHBIA 1 2211
22 Bopopon B npupoze. 1 HHUCHbMEHHBINA OTYET O 25.11
IIpaxmuueckas paboma Ne5 «[lonmyuenue, coOupaHue u pacrio3HaBaHHUE BOJAOPOIa» MpojeaHHoM paboTe
23 KucnoTsl, ux coctaB U UX Ki1accuQuKkaus. 1 WH/IUBUIYyaJIbHbIN U 29.11
(pOoHTATBHBIN OIPOC
24 CoJm, uX COCTaB U Ha3BaHHSA. 1 WHIUBUAYaJIbHBIA U 02.12
(bpoHTANBHBIN ONpPOC
25 | KonmnuecTBo BelecTsa. 1 WHJIMBUYaJIbHBIN 1 06.12
(pOoHTAIBHBIN OIpoC
26 | MonspHbIii 00beM ra3000pa3HbIX BEIECTB. 1 | vHOUBUIYATBHBIN U 09.12
(bpoHTaNmBHBIN Ompoc
27 PacuéTpl Mo XUMHUYECKUM YpaBHEHUSIM. 1 VHIUBUTYaTbHBIN U 13.12




28 Boma. OcHoBanug 1 WHAUBUAYAIbHBINA U 16.12
(poHTaNIBHBIN onpoc
29 O0o01eHne U cucTeMaTu3alus 3HaHu i Mo TeMe «BakHelIme npecTaBuTeNn 1 WH/IUBUIYyaJIbHbIN U 20.12
HEOPraHMYECKUX BelecTB. KonrmuecTBeHHbIC OTHOIICHUS B XUMU. (pOHTATBHBIN OITPOC
30 | KonrpoJsbHasi padora Ne2 «BaxkHeilmme mpeIcTaBUTENN HEOPTaHUYECKUX BEILEeCTB. 1 | nmuceMenHas paboTa 23.12
KonuuecTBeHHbBIE OTHOIICHUS B XUMHU . 4 BapuaHTta
31 | Pacuérel mo XUMHYECKUM ypaBHECHHSAM. BaxkHel e mpecTaBuTeNId HEOPTaHUYSCKIX 1 | vHOUBUYATBHBIN 27.12
BEIIECTB.
32 | Pacuersl CBsS3aHHBIC C HCIIOJIB30BAHUEM ITOHSTHS «MAaCCOBas JOJIS PACTBOPEHHOTO 1 | “HIUBUIYATBHBII 10.01
BEILECTBAY.
33 | IIpakxmuueckas paboma Ne6 «IIpuroToBiieHNE pacTBOPA C 33JaHHONW MaCCOBOM JIOJICi». 1 | nucbMeHHBIHN OTUET O 13.01
MpojieIaHHON paboTe
I'maBa 3. OcHOBHBIE KJIACCHI HEOPraHU4e CKUX COeIMHe HHil 12
34 | Okcuppl: K1accuuKaus U CBOKMCTBA. 1 | dpoHTATBHBIN OIpOC 17.01
35 OcHoBaHus: KTacCU(UKaIUsl ¥ CBOMCTBA. 1 WHAUBUAYAJIbHBIA U 20.01
(poHTANBHBIN OIPOC
36 | Kucnotsl: knaccuukaus ¥ CBOWCTBA. 1 | ¢poHTaTBHBIN OMpOC 24.01
37 | llomydenune GECKUCIOPOTHBIX U KUCIOPOJICOCPIKAIIMX KHCIIOT. 1 | uHIUBUYaIBHBIN 27.01
38 | Conu: wraccuduKanus U CBOMCTBA. 1 | ¢poHTaTBHBIN OMpOC 31.01
39 | CriocoObl momydeHus coneit 1 | ¢poHTaNBHBII OMpOC 03.02
40 ['eneTryeckas CBsI3b MEXKIy KJIacCaMH HEOPTAaHUYECKUX BEIIECTB. 1 WHIUBUIYyaJIbHBIN 07.02
41 | llpakmuueckas paboma Ne7 o Teme «PelieHue 3KCIepruMEHTAIbHbIX 3aJa9». 1 | nucbMeHHBIHI OTYET O 10.02
MpojeIaHHON paboTe
42 | I'enernueckas CBsI3b MEXJy KIaccaMH HEOPTaHMYECKHX BEIIECTB. VH/IMBUyaJIbHbII 14.02
43 | Pemenue TeopeTuueckux 3a1ad 1mo teMme «OCHOBHBIE KIIACChl HEOPTaHUYECKUX COCTMHEHU I WHIMBUTYAJIbHBIN 17.02
44 OO0oOmenne MW cucTemMaTu3anus 3HaHUW 1O Teme «OCHOBHBIE KIACChl HEOPTraHWUYECKUX 1 WHAWBUAYATbHBIA 1 21.02
COCIUHEHUW» (bpoHTaNBHBIN OINpOC
45 | KonrpoabHasi pad6ora Ne3 1 | nmucemenHas paboTa 24.02
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCIMHEHUI 4 BapuaHTa
I'naBa 4. [lepuoauyeckuii 3axkon u [lepuoanyeckasi cucreMa XUuMHYeCKUX YJIEMEHTOB 8
.. MeHaeieeBa U CTPOEHUE aTOMA
46 | EctecTBeHHBIEC ceMeliCTBA XUMHUYECKHX 3JIEMEHTOB. AM(POTEPHOCTD. 1 | uHIUBUAYaTBHBIA U 28.02
(DpOHTANBHBIN OMPOC
47 | Otxpeitue [I.1. MenneneersiM [leproauueckoro 3akoHa. 1 | uHaIUBUAYaTBHBIA U 03.03
(pOoHTANBEHBIN OIPOC
48 | OcHOBHBIE CBEICHHUS O CTPOCHUH aTOMOB. 1 | unAMBUAYaNbHBIN U 07.03




(poHTaAIBHBIN ONpPOC

49 | CtpoeHue AICKTPOHHBIX YPOBHEH aTOMOB XUMHYECKUX d1eMeHTOB Nel-20 B tabmume /1. 1. 1 | “HIUBUAYATBHBIA U 10.03
Menneneena. (bpOoHTaNTBHBIN OmpoC
50 | [lepuommueckuii 3axon J[.M. MeneneeBa u CTpoeHUE aTOMA. 1 | uHIUBUIYaIBHBIN 14.03
51 | XapakrepucTHKa XMMHUUYECKOTO 3JIEMEHTa Ha OCHOBAHHMU €ro nojoxkeHus B [lepuonuyeckoit 1 | uHOUBUAYaTBHBIN U 17.03
CHUCTEME. (pOHTATBHBIN OIPOC
52 3nauenue [lepuoauyeckoro 3akoHa u [lepuoguyeckoil CHCTEMBI XUMHUYECKHX AJIEMEHTOB /I. 1 WHIAWBHUAYaJTbHBIN 28.03
N. Menneneesa
53 | KontpoabHasi pa6oTa Ned 1 | “HIUBUAYATBHBIA U 31.03
«Iepuomuueckuit 3akoH U lleproanyeckas cucreMa XMMUYECKUX dJ1eMeHTOB J[. M. (pOoHTaTBHBIN OmpocC
MeHnpeneeBa U CTpOSHUE aTOMay
I'naBa 5. Xumuyeckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHH 11 04.04
54 | NoHnHas xuMHU4YecKasi CBSI3b. 1 | uHIUBUAYaTBHBINA U 07.04
(bpOHTANBHBIN OMPOC
55 KoBanentHas xumuueckas cBsi3b. KoBanieHTHast nOJIsIpHAst XUMUYECKAasi CBSI3b. 1 WHAUBUAYAJIbHBIA U 11.04
(poHTABHBIN OTPOC
56 Merammnyeckass XMMUUYECKast CBS3b. 1 WHIUBUAYaIbHBIA U 14.04
(pOoHTATBHBIN ONPOC
57 CreneHp OKHUCIEHUI 1 WHAWBUAYATbHBINA 1 18.04
(bpoHTaNBHBIN ONpOC
58 | OKkHCIUTEBHO-BOCCTAHOBHUTEIBHBIC PEAKITT 1 WHAWBHUAYaJTbHBIN 21.04
59 OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMK (METO/I SJIEKTPOHHOTO OaaHca). 1 WHIUBUAYaIbHBIH 25.04
60 | CocraBieHue ypaBHEHUH OKACIUTEIBHO-BOCCTAHOBHTEILHBIX PEAKIIUA METOIOM 1 WHAUBUAYATbHBINA 1 28.04
AJIEKTPOHHOTO OajaHca. (bpoHTaNTBHBIN Ompoc
61 Pemenue TeopeTnueckux 3a1ad Mo TeMe «XUMHYECKas CBSI3b 1 VHJIABU TyaJTbHBIT 02.05
62 | O0oOmeHue u cucreMaTu3anus 3HaHui o reme «llepuonuyeckuit 3axoH u [lepuoanueckas 1 | uHAUBUAYaNbHBIN U 05.05
crucremMa xumuyeckux anemMeHToB [[.M. MenaeneeBa u crpoeHne atomay (pOHTATBHBIN OIPOC
63 | KonrposbHasi pabora Ne5 1 | nmuceMenHas paboTa 12.05
«Ctpoenue BemecTBa. OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMI 4 BapuaHTa
IloBTOpPE HNE 2
64 Pemenue 3amau mo reme «KonnuecTBEHHBIE OTHOIICHUS B XUMHUK). 1 WHAUBUAYaJIbHbBIN 16.05
65 | [loBTOpenue u 0606meHne TeMbl «OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIC PEAKIIUN WHIMBU TyaJIbHBIN 19.05




Kpurtepun oueHuBanus

OueHKa YCIMHO20 omeenmda
OtrMeTKa «5»: OTBET NOJIHBIN U IPABUIIbHBIA HA OCHOBAHU Y U3y4EHHBIX TEOPUIl, MaTEpHal U30KEH B
OTIpeIeTICHHOM JIOTUUYECKOM TOCIIEeI0OBATEIbHOCTH, JTUTEPATYPHBIM SI36IKOM, OTBET CAMOCTOSITEITbHBIN.
O1MeTKa «4»: OTBET NOJHBIN U MPaBUJIbHBIA Ha OCHOBAHUHU U3YYEHHBIX TEOPUIl, MaTepHUal U3JI0KEH B
ONpeeTICHHOM JIOTUUECKON MOCIIEeI0BATEIbHOCTH, ITPU 3TOM JOMYILEHbI JBE — TPU HECYILECTBEHHBIE
OIIMOKH, UCTIPABJICHHBIE 110 TPEOOBAHUIO YIUTEISL.
OtMeTKa «3»: OTBET MOJIHBIN, HO ITPH 3TOM JIOMYIIIEHA CYIIIECTBEHHAs OIMOKa MM OTBET HEMOJHBIHI,
HECBSI3HBIN.
OTMeTKA «2»: P OTBETE 0OHAPY)KEHO HEITOHMMAaHUE YJaIlerocsi OCHOBHOTO COJIEPKaHU S yueOHOTO
MaTepuaia Uiy JOMYIIEHbI CYIIECTBEHHbIE OUIMOKH, KOTOPbIE YJallluiicss HE MOXKET UCIPABU Th IPH
HaBOJISIIMX BOMPOCAX YUUTEIS.

OueHKCl KOHMpP OJ1bHblX pa60m
OrMeTKa «5»: OTBET MOJTHBIN U MPaBUIBHBIN, BO3MOKHA HECYIIIECTBEHHAs Ol OKa.
OTrMeTKa «4»: OTBET HEMOJIHBIN WU JOIMYIIEHO HE 0o0Jiee ABYX HECYILIECTBEHHBIX OIIMOOK.
OrmeTKa «3»: paboTa BBINOJIHEHA HE MEHEE YeM Ha MOJIOBUHY, IOMYIIIEHA OJIHA CYIIECTBEHHAs
onmoOKa ¥ MPU 3TOM JBE—TPU HECYIIECTBEHHbBIE OIMOKH.
OrMeTKa _«2»: paboTa BBHITIOJHEHA MEHBIE YeM Ha TMOJOBUHY WU COJCPKUT HECKOJIBKO
CYILIECTBEHHBIX OMIMOOK.

Ouenka ymenui pewiams 3a0ayu
OTrMeTKa «5»: B JJOTHYECKOM PACCY)KJIEHUHM M PEIICHHHU OMMOOK HET, 3a/lada pelicHa panrnoHaTbHBIM
CIIOCOOOM.
OTMeTKa «4»: B JIOTUYECKOM PACCYKICHHHM U DPEIICHMH HET CYIIeCTBEHHBIX OUIMOOK, HO 3ajada
pelieHa He palMoHaIBHBIM CIIOCOOOM HJIH JIOMYIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OIMOOK.
OTMETKa «3»: B JIOT'MYCCKOM paCCY)K)IeHI/II/I HECT CYIJ_ICCTBCHHBIX OH_II/I6OK, HO I[OHYU_ICHB.
CYIHeCTBeHHaSI OHII/I6K3. B MAaTEMAaTHUUYCCKHUX pvaeTax.
OTMeTKa «2»: UMEIOTCS CYIICCTBEHHBIC OIMOKKM B JIOTHYECKOM PACCYXKJICHUU U PEIICHUH.

OueHKCl IKCNEPUMERMATIbHbLX wweHuzZ
OtMeTKa «5»: paboTa BHITTOJIIHEHA TOJHOCTHIO U MTPaBUIIBHO, CICTIAH bl MPABUIIbHBIC HAOTIOICHMUS
¥ BBIBOJIBI, SKCIIEPUMEHT OCYILECTBIICH I10 IUTaHy ¢ y4eToM Th, mposiBIIeHB OpraHU3allMOHHO —
TPYIOBBIE YMEHHUSI.
OtmeTKka «4»: paboTa BBHIITOIIHEHA TPABHIIBHO, CIICIAaHBI TPABMIIBHBIC BBHIBOJBI U HAOIONCHNUS,
HO IPH 3TOM HKCIIEPUMEHT IIPOBEJICH HE MOJHOCTHIO MIIM JOMYIIEHBI HECYIIECTBEHHbIE OLMOKU B
paboTe ¢ BemecTBamMu.
OrmeTka «3»: paboTa BBIOJHEHA IPABWIBHO, ClENaH JKCIIEPUMEHT HE MEHee 4eM Ha
MIOJIOBMHY, HO JOMNYIIEHAa  CYyIIECTBEHHAas OIMOKa B XOJ€ HKCIIEPUMEHTa, B OOBSICHEHUU, B
odopmiieHHH padoThI, B cOOMoneHun mpaBui Th.
OTMeTKAa «2»: JIOIyIIEeHB! IBE U 00Jiee CYIIeCTBEHHBIE OMMOKA B XO/€ SKCIIEPUMEHTA, B
00bCHEHNH, B 0opMIIeHUU pabOTHI, B coOtoneHuu npasui Th npu padore ¢ BemecTBaMu




