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MHNOACHUTEJIBHASA 3AIINCKA
Pabouas mporpamma mo xumuu 8-9 KiacChl NOCTpOEHa Ha OCHOBE (YHIAMEHTAIBHOTO sipa
COJIepKaHUs OCHOBHOTO o0Omiero oOpa3oBaHus, TpPeOOBaHUI K pe3yabTaraM OCBOCHHS OCHOBHOM
o0pa3oBaTesbHOW TPOTrpaMMbl OCHOBHOTO 00mIero o0Opa3oBaHusi, TpeOOBaHMN K CTPYKType OCHOBHOM
o0pa3oBaTeNIbHOW MPOrpaMMbl OCHOBHOTO 00miero oOpa3oBaHus, mponucaHHbix B denepaibHoM
roCyJapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe OCHOBHOTO o0miero oOpasoBaHus, a Takxke KoHuenmmw
JyXOBHO-HPABCTBEHHOI'O Pa3BUTHS U BOCHUTAHUS rpakJjaHuHa Poccuu.
[IpenogaBanue ydeOHOro Kypca «XUMHUHW» B OCHOBHOM IIIKOJIE OCYILECTBJISIETCSI B COOTBETCTBHH C
OCHOBHBIMH HOPMATHBHBIMH JJOKYMEHTAMH U HHCTPYKTUBHO METOJHYECKUMH MaTepUaIaMu:

v’ Oenepaibhbiil 3akoH o1 29.12.2012 No 273-®3 (pen. ot 31.07.2020) «O6 obpasosaruu BPoccuiickoit Oenepartumy (c
3M. 1 71011, BeTyIL B cuiy ¢ 01.09.2020).;

v\ OenepalbHBIl TOCYIapCTBEHHBIN 00pa30BaTENbHLIA CTaHAAPT OCHOBHOTO OOIIEro oOpasoBaHus,
YTBEpKIACHHbIM mpuKkazoM MuHoOpHayku Poccun ot 17.12.2010 Ne 1897 «O6 yrBepxkaeHuu u
BBE/ICHUU B J€MCTBHE (erepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa OCHOBHOTO
obmrero oopazoBanus» (B pell. mpukaza Munoopuayku Poccun ot 29.12.2014 No1644)

v' Tocynapctsennas nporpamma Poccuiickoit ®eneparnn «Pasputie o0pazoBanusy» (yT-Bepik/IeHa 0CTAHOBICHHEM
[pasurensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021)

v' «O0 yTBEpKIEHNH TOCYIapCTBEHHOM mporpamMbl Poccuiickoii @enepamnn «Passutie 00pa-30BaHUs»

v Xumus. Paboune nporpammel. [Ipeamernas muuus yaeouukos O. C. Tabpuensua, . T'. OctpoymoBa,
C. A. CnagkoBa. 8—9 xiaccel: yuebHOe mocoboue st oOeoOpazoBarenbHbix opranm3aiuii / O. C.
INabpuensu, C. A. CnagkoB — M.: TIpocsemenue, 2019.

v’ Metoanyeckne peKOMEHIALMK 110 CO3/[AHMI0 U (DYHKIMOHUPOBAHKIO B 00MIE00PA30Ba- TENBHBIX OPraHM3AINsX,
PAcIIONOKEHHBIX B CEJIbCKOM MECTHOCTH M MaJbIX TOpOJax, IIEHTPOB 00pa3oBaHHS €CTECTBEHHO-HAYUHOH U
TEXHOJIOTHYeCkol HampaBneHHocTel («Touka poctay) (YTBEpXKICHBI pacmopsikeHHeM MUHHCTEpCTBA
npocserenns Poccuiickoit ®enepanunn ot 12 suaps 2021 r. Ne P-6)

v' OcHoBHas oOpaszoBaTelbHas IporpaMma OCHOBHOrO o6imero o6pazosanus MKOY «Menasckas
cpenHsis oOuieo0pa3oBaTeabHast MIKOIa.

v Vuebnniii mian MKOVY «Menasckas cpenuss o0meo0pa3oBaTebHas IIKOJIa» Ha TEKYLIHH y4eOHbII

ro/JI.
esan kypca:

. Dopmuposanue y yqamuxcs 1eIOCTHONH €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

. Pa3zeumue 103HABATEIHHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKUX CIOCOOHOCTEM

y4aluxcs B MPOIECCe M3YUCHHs] XMMUYECKON HAayKH U e€ BKJIaJia B COBPEMEHHBIN HAyYHO - TEXHUYCCKUH
mporpecc; GOpMHUPOBAHHE BAXKHEHUIINX JOTHYECKUX OIEPAlMi MBIIUICHUS (aHAIU3, CHHTE3, 0000IICHHE,
KOHKPETHU3allKs, CPABHEHHUE U JIp.) B IIPOIIECCE MO3HAHUS CUCTEMbI BAKHCHINNX IMOHATHH, 3aKOHOB U TCOPHI
0 COCTaBe, CTPOCHUH, CBOWCTBAX U MPUMEHEHUH XUMHYCCKUX BEIICCTB.

. Bocnumanue yOexIEHHOCTH B TOM, YTO NMPUMEHEHHE MOJYYEHHBIX 3HAHUH M yMEHUU 1O
XUMHH SIBJISIETCS 00BEKTUBHON HEOOXOAMMOCTHIO sl O€30TacHOM paboThI ¢ BENIECTBAMU M MaTepHaIaMH B
OBITY U Ha TIPOU3BOJICTBE.

. Ilpoekmuposanue u  peanuszayusa  BHITYCKHUKAMH  OCHOBHOW  INKOJBI  JIMYHOU
00pa3oBaTeNbHON TpaeKTOpuu: BHIOOP Mpoduis 00y4eHUs B CTapIIei MIKoie WIu Mpo(decCHOHATHHOTO
00pa30BaTENILHOTO YUPEKICHUS.

. Oe¢naoenue Kioueebimu KOMNnemeHuuamMu y4eOHO-TI03HABATEIbHBIMH,
MH(OPMAIIMOHHBIMHU, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMHU.

I[J'IH JOCTIDKEHMS ATHUX Lieled B KypCc€ XMMHUHU HaA CTYIICHH OCHOBHOTO 0611_161"0 O6pa3OBaHI/I$I pelIaroTCA
CICOYIOINHE 3aJaun:



v GOpPMHPYIOTCS 3HAHUS OCHOB XMMHYECKONM HAYKH — OCHOBHBIX (DAaKTOB, TOHATUM, XUMHUYECKUX
3aKOHOB ¥ TEOPUH, BBIPAKEHHBIX ITIOCPEACTBOM XUMHUYECKOTO SI3bIKA;

v’ pa3BuBarOTCsA yMeHHs HaOm0aaTh 1 OOBSICHIIOT XUMUYCCKUE SIBJICHUS, IPOUCXOJIAIIIE B IPUPOJIE,
1a00paTOPHBIX YCIOBUAX, B OBITY U Ha MPOU3BOJICTBE;

v mpuOOpETAIOTCS CIEIUATbHBIC YMEHUS U HABBIKU MO 0E30TMACHOMY OOpPAIIECHUI0 C XUMUYECKUMU
BEILIECTBAMU, MAaTEPUAJIAMHA U IIPOLIECCAMM;

v popmupyeTcsi TYMaHUCTHYECKOE OTHOLIEHHE K XMMHH KakK MPOU3BOAUTEILHON CHile OOIIecTBa, ¢
MTOMOIIBIO KOTOPOH peliatoTces Ii100aabHble MPoOIeMbl YEJIOBEUECTBA;

v/ OCYIIECTBJISIETCS HHTETPALIUS XUMHUYECKON KAPTHHBI MUPA B €IMHYIO HAYYHYIO KAPTHHY.

MECTO YYEBHOT'O IIPE/IMETA B YYEBHOM IIVIAHE

®denepanbHbI TOCYIAPCTBEHHBIN 00pa30BaTENbHBIA CTAaHAAPT MpEIyCMaTPUBAET H3YYCHHE Kypca
XHUMHUHU B OCHOBHOM IIIKOJIE KaK COCTaBHOM YacTH MpeAMETHOM 00s1acTu « ECTeCTBEHHOHAYYHBIE TIPEIMETHI».

Kypc xumun B 8—9 kmaccax paccuutan Ha 2 4daca B Henento B oobeMe 140 yuyeOHBIX 4YacoB.
N3ydenue 3Toro Kypca JaeT BO3MOKHOCTh BBIITYCKHUKY OCHOBHOM IIKOJIBI ycnemHo caath OI'D mo xumun
KakK TpeIMeTa 1Mo BBEIOOPY.

[Ipennaraemblii Kypc, XOTS M HOCUT OOUIEKYIbTYPHBIA XapakTep H HE CTaBUT 3aJaudy
npodeccrnoHabHOM MOATOTOBKM O0YYarolUXcsl, TEM HE MEHEee, MMO3BOJISIET UM OINpPEAETUTHCS ¢ BHIOOPOM
npoduiis o0yyeHHs B CTapuieil mKkoe.

IlinannpyemMsble pe3y/ibTaThbl OCBOCHHSI Y4eOHOI0 IpeaMeTa

1o 3aBepiIeHUIO Kypca XMMHH Ha 3TaHE OCHOBHOTO 00111er0 00pa30BaHus BBITYCKHUKHA OCHOBHOM
LIKOJIbI IOJKHBI OBJIAJIETh CIECAYIOUTUMU PE3yIbTaTaMuU:

. Jluunocmmusie pesyniomamor:
1) ocosnanue cBoeil STHUYECKON IPUHAJIEKHOCTH, 3HAHAE MCTOPHU XMMMH M BKJIaa POCCHICKOM
XMUMHYECKON HAYKH B MUPOBYIO XHUMHUIO;
2) (opmuposanie OTBETCTBEHHOTO OTHOILECHUS K MO3HAHMIO XMMMU; TOTOBHOCTH M CHOCOOHOCTH
oOyuaroumxcs K caMOpa3BUTHUIO U cCaMO00Opa30BaHUIO HA OCHOBE U3YYEHHBIX (DAKTOB, 3aKOHOB U TEOpUI
XMMHH; OCO3HAHHOTO BBIOOPA U MOCTPOCHUE MHAUBUTyaIbHOM 00pa30BaTeNbHON TPACKTOPUH;
3)  popmupoeanue 1eN0CTHOI €CTECTBEHHO-HAYYHON KAPTHHBI MUPA, HEOTHEMJIEMOI YaCThIO KOTOPOii
SBJISETCSA XUMHUUYECKasi KapTHHA MUPA;
4) oenadenue coBpeMEHHBIM SA3bIKOM, COOTBETCTBYIOIMM YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM
MIPAKTUKHU, B TOM YHCIIE U XUMHUYECKUM;
5) ocsoenue conpanbHBIX HOPM, HPaBUII IOBEACHUS, POJIeii U (OPM COLUANLHOM KU3HH B COLLYME,
IPUPOJIE U YACTHOM JKU3HU HA OCHOBE SKOJIOTUYECKOM KyJIbTYphl M 0€301acCHOr0 00palleHHsl ¢ BeleCTBAMU
U MaTepuajIamu;
6)  @opmuposarie KOMMyHNKATHBHON KOMIIETEHTHOCTH B OOIEHHH CO CBEPCTHUKAMH M B3POCIIBIMH B
nporecce 00pa3oBaTeNbHON, 0OLECTBEHHO MOJIE3HON, YUeOHO-UCCIeI0BATENLCKOM, TBOPUECKON U IPYTUX
BHJIOB JIEATEIBHOCTH, CBSI3aHHBIX C XUMUEM.

Il. Memanpeomemnoie pezyromamo:
1) onpedenenue neneii cobcTBEHHOTo 00yYEHHs, MOCTAHOBKA M (JOPMYIHMPOBAHHUE [T ce0sl HOBBIX 3a/1ad;

2) njiaHupoeaHue HYTeﬁ AOCTHUIKCHUS KCIIACMOTO pE3yJIbTaTa 06y‘lCHI/I$I XHUMHUHU KaK TECOPETUICCKOIO, TAK U
OKCIICPUMCHTAJILHOTO XapaKTepa,

3) coommecenue cBOMX NEUCTBUI ¢ IUITAHUPYEMBIMHU PE3YIBTATAMH, OCYUECMELeHIe KOHTPOIIS CBOEH



JEATENbHOCTH B IIPOLIECCE NOCTHKEHUS PE3yIIbTaTa, onpeoeieHiue ClIocCo00B NeHCTBUI IPH BBITIOIHEHUH
71a00paTOPHBIX U MPAKTHYECKUX paOdOT B COOTBETCTBUH C MPaBHIAMH TEXHUKU 0€30MaCHOCTH;

4) onpedenenue NCTOYHUKOB XMMUIECKON HH(OPMAIMH, TIOJTYIEHHUE U aHATU3 €€, CO3/IaHNE
MH(GOPMAIIMOHHOTO MPOYKTAa U €r0 MPE3CHTAIHS;

5) ucnonvzosanue OCHOBHBIX MHTEIUIEKTYAIBHBIX OTIEPAIMIA: AHAIIM3a U CUHTE3a, CPABHEHHUS 1
cUcTeMaTu3aluu, 0000IEeHUS 1 KOHKPETU3aLlUH, 6bls6/1eHUe TPUUNHHO-CIEICTBEHHBIX CBS3EH U
nocmpoenue JOTHYECKOro PacCy kK A€HUS U yMO3aKI04eHUs (MHIYKTUBHOIO, I€AYKTUBHOT'O U II0 aHAJIOTUH)
Ha MaTepUaje €CTECTBEHHO-HAyYHOT'O COACP KAHMS;

6) ymenue co3maroT, NPUMEHATH W IPEOOPA30BHIBATH 3HAKU U CHMBOJIBI, MOJIEJH U CXEMBI JUIS PEIICHHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

7) ¢opmuposanue u pazéumue S3KONTOTHIECKOTO MBINLIEHHS, YMEHUE MPUMEHSTh €TO B O3HABATENLHOM,
KOMMYHHMKaTHUBHOM, COLIMAJIbHON MPaKTHKE U MPO(ecCHOHANbHON OPUEHTALINN;

8) cenepuposanue nyei u onpeeNeHre CPENCTB, HEOOXOUMBIX VIS X PEATU3AIIUH.

l11. ITpeomemnoie pezynomamor:

BbInyCKHUK HAy4YUTCH:
® XapaKTepU30BaTh OCHOBHBIE METO/IbI MO3HAHUS: HAONIO/IEHNE, U3MEPEHUE, SKCIIEPUMEHT;

® OINCHIBATH CBOICTBA TBépI[I)IX, KUIKUX, l"a3006p33HI)IX BCIICCTB, BBIJCIIAA UX CYIIICCTBCHHBLIC

MIPU3HAKY;
® PACKpBIBATH CMBICI OCHOBHBIX XUMHUYECKHUX ITOHATUN «aTOM», «MOJIEKYJIa, «XUMHUYECKUU
JJIEMEHT»,  «IIPOCTOE BEILIECTBO», «CIOKHOE BELIECTBOY, «BAICHTHOCTB), «XUMHUUECKAs

peaxius», UCMOJb3Ys 3HAKOBYIO CUCTEMY XUMMUH;

® PacKpbIBATh CMBICI 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

® pa3nuyaTh XUMHYECKUE U GU3NYECKHE SIBICHUS,

® Ha3bIBaTh XUMHYECKUE DJIEMEHTHI;

® OIpeleNsITh COCTAaB BEIIECTB M0 UX popMyIaMm;

® OIpeleNsITh BAJIGHTHOCTh aTOMa AJIEMEHTA B COCIMHEHUSX;

®  OIpEeNeNsITh TUIl XUMUYECKUX PEaKIIHii;

® Ha3bIBaTh MIPU3HAKHU U YCIOBUSA MPOTEKAHUS XUMHUECKUX PEaKLIU;

®  BBIABIIATH IPU3HAKHU, CBUICTEIBCTBYIONINE O MPOTEKAHUH XUMUYECKON PEAKI[UU MPU BHINOJIHEHUU
XMUMHUYECKOTO OTIbITA;

®  COCTaBJIATH (POPMYIIBI OUHAPHBIX COCIMHEHMIA;

® COCTaBJISITh YPAaBHEHUSI XUMHUUYECKUX PEAKIIU;

e coOmoaTh mpaBuiia 6e30macHoi paboThl IPU MPOBEICHUH OIBITOB;

® [0JH30BATHCS TAOOPATOPHBIM 00OPYIOBAHUEM H MTOCYIOH;

® BBIUHCIATH OTHOCUTEIBHYIO MOJIEKYJIAPHYIO U MOJISIPHYIO MacChl BEIIECTB;

® BBIYHUCIATH MACCOBYIO JIOJIO0 XUMHUYECKOTO dNIeMEHTa 1Mo GopMysie COSUHECHHUS,

® BBIYHUCIATH KOJIMYECTBO, 0OBEM HIIM MAcCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, Macce peareHTOB WU
MPOJYKTOB PEAKIINH;

®  XapaKTepU30BaTh (PU3MUECKHE U XUMUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB: KUCIOPOJa U BOJAOPO/IA;

® [0OJy4aTh, COOMPATh KHUCIOPOI U BOJIOPOS;

® pacrmo3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPOI, BOAOPO/I;

® pPAacCKpbIBaTh CMBICI 3aKOHA ABOTajpo;

® PacKphIBATh CMBICI IOHATUN «TEMJIOBON d3PPEKT peakinuuy», «MOJISIPHBIA 00BEMY;



XapaKTepu30BaTh (PU3NUECKHE U XUMUYECKUE CBOMCTBA BOBI;

PacKpbIBaTh CMBICII IIOHATUS «PACTBOPY;

BBIYMCIISATH MAaCCOBYIO JI0JIK0 pPaCTBOPEHHOTIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIIATH PACTBOPEHI C ONPEICIIEHHON MaCCOBOM I0JIEN PACTBOPEHHOIO BELIECTBA;

Ha3bIBaTh COECMHEHMSI U3YUEHHBIX KJIACCOB HEOPraHUUECKUX BELIECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX
BEIIIECTB: OKCHIOB, KUCJIOT, OCHOBAHHH, COJICH;

ONPEENATh IPUHAUIEKHOCTD BELIECTB K OIIPE/IETICHHOMY KIIaCCy COEIMHEHUM;

COCTaBJIATH (POPMYJIBI HEOPraHUIECKUX COCTMHEHNI N3yYEHHBIX KIaCcCOB;

IIPOBOJUTH OIBITHI, NOATBEP)KIAIOIINE XUMUUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB
HEOPraHMYECKUX BEILECTB;

pacrno3HaBaTh OIMBITHBIM IIyTEM PAaCTBOPHI KMCIIOT U IIeJI0UEN IO M3MEHEHUIO0 OKPacK! UHINKATOPA;
XapaKTepU30BaTh B3aUMOCBSI3b MEX/1y KJIaCCaMU HEOPraHUYECKUX COETUHEHMI;

packpsiBaTh cMmbica [leproanueckoro 3akona J[. 1. Menneneena;

OOBACHATh (PU3NYECKHUI CMBICII AaTOMHOTO (TIOPSIIKOBOI0) HOMEpa XUMUYECKOI0 AJIEMEHTA,
HOMEPOB I'PYIIIBI U ITeproia B nepuoandeckon cucreMe /1. . Menneneesa;

0O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOCHHSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeieiax MaJlbIX
MEPUOIOB U TJIABHBIX MOATPYIIIT,

XapaKTepU30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJIOpO/ia A0 KajbIMs) Ha OCHOBE MX MOJIOKEHHUS B
nepuoandeckoit cucreme [[. . MenneneeBa u 0coOEHHOCTEH CTPOCHHSI MX aTOMOB;

COCTaBJISITh CXEMbI CTPOEHUS aTOMOB MEPBBIX 20 3JIEMEHTOB nepuoinueckoit cucremsl /. U.
MenneneeBa;

PacKpbIBaTh CMBICI IOHATUN: «XUMHUYECKAsl CBSI3bY, «QJIEKTPOOTPULIATEIILHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTD (PU3MUECKUX CBOMCTB BELIECTB OT THIA KPUCTAIITUYECKON PEIIETKY;
OTIPEENATh BUJ XUMUYECKOU CBSI3U B HEOPraHUUYECKUX COCIUHEHMSIX;

M300paxxaTh CXEMbI CTPOEHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUAAMU XUMHUECKUX
CBsI3€i;

PacKpbIBaTh CMBICI IOHATUN «HOH», «KATUOH», «AHUOHY, «IJIEKTPOJIUTHDY, «HEIIEKTPOIUTHIY,
(QIEKTPOIUTHYECKAS JUCCOLUAISY, KOKUCIUTENbY», «CTEIEeHb OKUCICHUSA», KBOCCTAHOBUTEIDY,
«OKHCJICHHE), «BOCCTAHOBIICHUEY;

OTIPEIEIATh CTENeHb OKUCIICHHSI aToMa 3JIEMEHTa B COCTUHEHUH;

PacKpbIBaTh CMBICI TEOPUH IEKTPOIUTUYECKON TUCCOLMALINY;

COCTaBIISATh YPAaBHEHMSI SJICKTPOIUTUUYECKOM TUCCOIMALIMU KUCIIOT, IIeI0ueH, Comlei;

OOBSACHATH CYIIHOCTh IIPOIECCa IIEKTPOIUTUYECKON TUCCOLMAIIMU U PEeaKLUii HOHHOTO 0OMEHa;
COCTaBIISATh TOJHBIC U COKpAIlIEHHbIE HOHHBIC YPaBHEHHS peakluil oOMeHa;

OTIpEIeIATh BO3MOKHOCTh MMPOTEKAHUSI peaKluii HOHHOTO OOMEHa;

MPUBOJUTH PEAKIUH, TIOATBEPKAAIOIIME KAUECTBEHHBI COCTaB Pa3IMYHbIX BEIIECTB;
OTIPEIEIATh OKUCIIUTEND U BOCCTAHOBUTED;

COCTaBJISITh YPaBHEHHUS OKUCIUTEIBHO -BOCCTAHOBUTENIbHBIX PEAKIUH;

Ha3bIBaTh ()aKTOPBHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOUN peaKInu;

KITACCU(UIIMPOBATh XUMUYECKUE PEAKIIUU TIO PA3IHYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSI3b MEXYy COCTAaBOM, CTPOEHUEM U CBOMCTBAMU HEMETAJUIOB;
MPOBOJIUTH OTIBITHI 1O MOJIYYEHHIO, COOUPAHUIO U U3YUYEHUIO XUMHUECKUX CBOMCTB ra3000pa3HbIX
BELIECTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

pacrno3HaBaTh OMBITHBIM IMyTEM ra3000pa3HbIe BEIIECTBA: YIIICKHUCIBIN ra3 1 aMMHUAaK;
XapaKTepU30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOEHHUEM U CBOWCTBAMU METAIJIOB;



® Ha3bIBATh OPraHWYECKUE BEIIECTBA MO MX GOpMyJie: METaH, dTaH, THUJICH, METAHOJ, dTaHO,
TJIALIEPUH, YKCYCHAs! KUCI0Ta, aMUHOYKCYCHAsI KHCIIOTa, CTEApPUHOBAS KUCIIOTA, OJICHHOBAS
KHCJIOTA, TJII0K03a;

® OICHUBATH BIMSIHUE XUMHUYECKOTO 3arps3HCHUS OKPYKAIOIICH CpeJlbl Ha OPTaHU3M YeJIOBEKa;

® T'pPaMOTHO 0OpaIIaThCs C BEIIECTBAMHU B MTOBCEIHEBHOM JKU3HH;

®  OIPENEeISITh BO3MOXHOCTh IPOTEKAHUS PEAKIIMIA HEKOTOPBIX MPEJCTABUTEINICH OPraHnIeCKUX

BEIIECTB C KMCIOPOJOM, BOJOPOJIOM, METAIIIAMH, OCHOBAHUSIMH, TaJIOTCHAMH.

BhINyCKHUK MOJTYYUT BO3MOKHOCTH HAYUYHThCS:

*  8bI08ULAMD U NPOBEPSMb IKCNEPUMEHMAILHO 2UNOME3bl O XUMUYECKUX CEOUCMBAX 6eujecms Ha
OCHOB€ UX COCMABa U CMpOeHUsl, UX CHOCOOHOCMU 8CMYNAMb 8 XUMU4ecKue peakyuu, o xapakmepe u
NPOOYKMAX PA3TUUHBIX XUMUYECKUX PeAKYULL,

* Xapaxkmepuzoeams Geujecmed no coCmagy, CMpoeHuro U CGOUCMBEAM, YCMAHABIUBAIOM
NPUYUHHO-CIeOCMBEHHbLE CBA3U MeHCOY OAHHbIMU XAPAKMEPUCUKAMU 8elecmEd;

* COCMAgaAmb MOJEKYIAPHbLE U NOJIHbIE UOHHbLE YPAGHEHUSI NO COKPAUWEHHBIM UOHHBIM
VDABHEHUSAM,

*  NPOCHO3UPOBAMb CHOCODHOCb BeUeCmB8a NPOsLEIAMb OKUCIUMENbHbLE UTU
B0CCMAHOBUMENbHBLE CEOUCBA C YYENOM CHeneHell OKUCTIEHUS DJIeMEHMO08, BX00AWUX 8 €20 COCMAs;

* COCMABIAMb YPAGHEHUs PeaKyull, COOMEEMCMEYIOWUX NOCIe008AMeNTbHOCIU NPeBPAUeHULl
HeOpeaHUu4ecKux 8euecms pasiuiHblx Kiaccos,

* 8b108UCAMD U NPOBEPSIMb IKCNEPUMEHMAILHO SUNOME3bL O PE3VIbIMAMAX 6030€lCmaus.
PA3IUUHBIX (PAKMOPOS HA UBMEHEHUe CKOPOCU XUMUYECKOU PeaKyuul,;

*  UCNONBL308aMb NPUOOPEMEHHbIE 3HAHUS 051 IKONOSULECKU SPAMOMHO20 NOBEOCHUS 8
OKpYdicalouell cpeoe;

*  UCNONBL308aMb NPUOOPEMEHHbIE KTIOUEeBble KOMNEeMeHYUU NPU 6bINOTHEHUU NPOEKMO8 U YUeOHO-
UCCe008aMENbCKUX 3a0aY NO U3YHUEHUIO C8OUCHE, CNOCOO08 NOLYYEHUs. U PACNO3HABAHUS BEUeCE;

*  00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUECMBAX U XUMULECKUX NPOYeCcCax,

*  KpUmuyecku OmHOCUMbCS K NCeBOOHAYUHOU UHDOpMayUul, Hed0OPOCOBECMHO peKlame 8
cpeocmeax mMaccoBoll uHgopmayuuL,

*  0CO3HABAMb 3HAYEHUE MEeOPEeMUUECKUX ZHAHU NO XUMUU OJi1 NPAKMUYECKOU OesimelbHOCmU
uenoseKa,

* CO3/aI0T MOJICJIA M CXEMBI JUIS pelieHHs y4eOHBIX U TO3HABATEIbHBIX 33/1a4; IOHUMATh
HEO0XOAUMOCTh COOJIIOJICHUS TIPEIMCAHUH, TIPEIaraeMbIX B MHCTPYKIIUSX IO MCIIOJIb30BAHUIO JICKApPCTB,
CpeACTB OBITOBOYM XUMUH U JIP.

Conepxxanue nporpamMmsl
Xumusa 8 kiaace
(68 uacos, 2 yaca B He/1eJI10)
HavaabHble NOHATHSA M 3aKOHbI XUMHUH
Tena u BemectBa. CBOMCTBA BELIECTB. JTANOHHBIE (PU3UYECKHE CBOMCTBA BellecTB. Marepuanibl u
MaTtepuanoBeneHue. Poiab XUMHM B KHU3HM COBpeMeHHOro oobmiectBa. OTHolIeHHE OOIIecTBa K XUMUU:
xeModuius 1 xemohoous.
Metonsl u3ydenus xumun. Habmonenue. DxcnepuMment. MoaenupoBanue. Moaenn MatepHalibHbIe
M 3HAKOBBIC U CUMBOJIbHEIE.
l'azpr. Kunkocrtu. TeEpapie BemiecTBa. B3aumHble mepexoAbl MEXAY arperaTHbIMUA COCTOSIHUSIMU
BEII[ECTBA: BO3TOHKAa (CyOnmuMaIusi) U JecyOnuMmaiusi, KOHJEHCAIMs W HWCIapeHHe, KpUCTATU3alus U
IIaBJICHUE.
®usnueckue siBiieHusa. UYucteie BemiecTBa U cMecu. ['oMoreHHsle U rereporeHHnle cMecu. Cmecu



razoo0OpasHuble, xuakue u TBEpAbIe. CrocoObI pa3feneHHst CMEecei: IMEeperoHKa, WM JAUCTHUIALUA,
oTcTanBaHue, (UIBTPOBAHHE, KPUCTAUIM3ALMSA WM BbIMapuBaHue. Xpomarorpadus. I[Ipumenenune sTux
Croco00B B 1a00OpaTOPHO MpaKTUKE, HA MPOU3BOJICTBE U B OBITY.

XuMHUeCKue 31EeMEHThl. ATOMbI U MoJieKylbl. IIpocTeie U cioxHblE BeliecTBa. AJUIOTPONHUs Ha
npumepe kuciaopojga. OCHOBHBIE TOJOXEHHST aTOMHO - MOJIEKYJsipHoro ydeHus. Monbl. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.

3Haku (CHMBOJIBI) XHMHUYECKUX 3JeMeHTOB. MH]opmanus, KOTOPYI0 HECYT 3HAKHM XHMHUYECKHX
2JIEMEHTOB. OTHMOJIOTUS Ha3BaHUN HEKOTOPBIX XUMHUYECKHUX »3jeMeHToB. Ilepuonmueckas Ttabnuua
xumudeckux anemeHToB [[. M. MenneneeBa: KOPOTKONEPUOAHBIM M JUIMHHOIIEPUOJIHBIM BapUaHTHI.
[lepuoapl u rpynnsl. ['maBHas u nmoGounast noArpynmsl, uiad A- u b-rpynmnbel. OTHOcUTENbHAs aTOMHast
Mmacca.

Xumunueckue ¢opmynsl. WMunekcsl n ko3dduumentsl. OTHOCUTENbHAs MOJIEKYJsSpHas Macca.
MaccoBasi 10J1s1 XMMHYECKOIO 3JIEMEHTa B coeauHeHud. WHopmaius, KOTOPYHO HECYT XUMHUYECKHE
(bopMyIIBL.

Banentnocts. CtpykrypHbie (DOpMYsbl. XHWMHUYECKHE AJIEMEHThI C TMOCTOSIHHOM W TEepeMEHHOMN
BAJICHTHOCTBIO. BBIBOJI popMysbl coemHeHus Mo BajeHTHOCTU. OnpesiesieHne BaJIeHTHOCTH XUMUYECKOTO
aneMeHTa 1o gopmysne BemiectBa. CocTaBlieHnEe Ha3BaHUN COEIUMHEHHM, COCTOSIIUX U3 JIBYX XMUMHUYECKHUX
3JIEMEHTOB, M0 BAJICHTHOCTHU. 3aKOH ITOCTOSTHCTBA COCTaBA BEILIECTB.

XHAMHUYECKHE peakunn. PeareHTsl u npoaykTel peakuuu. 1Ipu3sHaky XUMHUYECKUX peakuuil. Y CloBus
WX MPOTEKaHUs U IpeKpamieHns. Peaknum ropenns. DK30TepMUYECKUE U DHAOTEPMUYECKNE PEAKIUU.

3aKkOH COXpaHEHHs Macchl BeHIeCTB. XHMHYeckhe YypaBHeHMs. CocCTaBlIeHHE XUMHUYECKHX
ypaBHeHui. UHpOpMaInus, KOTOpyro HECET XMMUYECKOE YpaBHECHHUE.

Knaccugpukanus XMMHUYECKMX peakUui IO COCTaBy M 4YMCIY pPEareéHTOB W NPOIYKTOB. THIBI
XUMUYECKUX peakuuil. Peakuum coeauHeHus, pas3iloKeHUs, 3aMelleHus u oOmeHa. Karamusaropel u
KaTajus.

JdemoHcTpauuu
* KoJsuteknus MarepualioB U U3ACIUN U3 HUX.
* Mogenu, ucnosab3yemMble Ha ypokax (GU3UKU, OUOJIOTHH U reorpaduu.
*  OOBEMHBIE U IAPOCTEPAKHEBBIE MOJIEIN HEKOTOPBIX XMMUUYECKHX BEILECTB.
*  Mopaenu KpUCTAJUIMYECKUX PEILIETOK.
* CoOupanue npubdopa AJs MOJy4eHUs ra3a U IPOBEpKa ero Ha rFepMETUYHOCTb.
* Bosronka cyxoro jipja, Hoja Wi HaQTaauHa.
* ArperaTHbl€ COCTOSTHUS BOJBI.
* Pa3nencHue IByX HECMEIIMBAIOIIMXCS )KUIKOCTEN ¢ IOMOIIBIO AETUTEIBHON BOPOHKH.
e JlucTmiasTop u ero padora.
* VYcraHoBKa Ui GpuiabTpoBaHuUs U €€ paboTa.
* VYcraHOBKA JUIs BhIIapUBaHUs U e€ padoTa.
*  Kouexnust ObITOBBIX TPUOOPOB 7151 PUIBTPOBAHUS BO3/yXa.
* Paznenenue kpacsiero BemecTna (paoMactepa ¢ HOMOIIBI0 OyMaXXHOH XpoMaTorpaduu.
*  Mojenu aJuIOTPONHBIX MOAU(UKALIUI YTIepoia U Cephl.
* IlosyueHue 030Ha.
* Tloprpers . 5. Beprennyca u JI. . Menyeneesa.
* KopoTkonepnoaHelil U AMMHHONIEpUOIHBIN BapuaHThl [lepuonnyeckoii cucremsl 1. . Menneneesa
* KoHcTpynpoBaHHe MIapOCTEPKHEBBIX MOJENIEN MOJIEKYII.

* Annapar Kunna.



* Paznoxenue Gmxpomara aMMOHHUSL.

* T'openue cepbl U MarHMeBOM JICHTHI.

* TIloptpersl M. B. JlomonocoBa u A. JI. JlaByasse.

*  OmnbIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHUS MACChl BELLIECTB.

* Topenue docdopa, pacTBOpeHHE MPOAYKTa TOPEHHUS B BOJIE M UCCIICAOBAHKE MOJyYEHHOTO pacTBOpa
JTAKMYCOM .

* B3aumopeincTBHe COJISTHON KUCIOTHI C IUHKOM.

* Tlonyuenue ruapoxcuaa meau(Il) u ero pasznoxxeHue npu HarpeBaHUH.

JlabopaTopHbIe ONBITHI
. O3HaKOMJICHHE C KOJIJIEKIIMEH TaO0paTOPHOM TTOCY/IBI.
. IIpoBepka npubopa Juist MOIy4YeHNs ra30B Ha FTe€PMETUYHOCTb.
. O3HaKOMJICHHE ¢ MUHEpaIaMH, 00pa3yrOIUMHU TPAHUT.
. [IpuroroBieHne reTeporeHHON CMECH MOPOIITKOB CEPHI M XKelle3a U UX pa3/ieiicHue.
. B3aumopeiicTBre pacTBOPOB XJIOPHIOB U MOJIHJIOB KaJIHs C paCTBOPOM HUTpaTa cepedpa.
. [Tonmyaenne ruapoxcuaa meau(ll) u ero B3auMo1eliCTBHE C CEPHON KHUCIOTOM.

. BzaumozeiicTBrue pactBopa colibl ¢ KUCIOTOM.

0O NOoO 01Tk WN PR

. IIpoBepka 3aKO0Ha COXpaHEHHNsI MACCHI BEECTB HAa IPUMEPE B3aNMOIECHCTBHS IETOYN U KACIIOTBHI.

9. TIIposepka 3aK0HAa COXpAHEHHs MAcChl BEIIECTB HA MPUMEPE B3aMMOIECHCTBUS IEIOYN M COJIM Keje3a
(.

10. Pasnoxenne nepokcuma BOZOpoaa ¢ MoMoIIbIo okcraa Mapranna (I1V).

11. 3ameruenue xene3omM Meayu B MEAHOM KYIIOPOCE.

IIpakTHyeckue padoTbl

1. 3HAKOMCTBO ¢ JlabopaTOopHBIM oOopynoBaHueM. [lpaBuna TexHukH O€30MaCHOCTH MpU paboTe B
kabunere xumun. Hekoropsie BuabI padoT.

2. AHamu3 MOYBHI

Baxueiinue npeacraBuTe/ M HEOPraHMYeCKMX BellECTB.
KosunuecTBeHHBIE€ OTHOLIEHUSI B XUMHH

CocraB Bo3ayxa. [lonstue 06 00bEMHON 071€ KOMIIOHEHTA MPUPOTHON Ta30BOM CMECH —
Bo31yxa. Pacuér o0bEmMa KOMIIOHEHTa ra30BOM CMECH 10 €ro 00BEMHOM 7071 U HA00OPOT.

Kucnopoa. O3on. [lonyuenue kuciaopona. Cobupanue u pacro3HaBaHue KUCIOPOJa. XUMUYECKHUE
CBOMCTBA KHCJIOPOJIa: B3aUMOJCHCTBHE C METANIaMU, HEMETA/UTAMH M CJIOKHBIMH BEIIIECTBAMM.
[Tpumenenue kucnopoaa. KpyroBopor kuciaopojia B mpupo/ie.

Oxcuapl. OO6pazoBaHue Ha3BaHUN OKCHIOB 0 UX hopmynaM. CocTtaBieHue GOpMya OKCUAOB MO HX
Ha3BaHusM. [IpencraBurenu OKCUIOB: BOAA U YTJIEKUCIIBIN Ta3, HETall€Hast U3BECTb.

Bonopon B mpuposae. ®usnyeckre 1 XUMUYECKHUE CBOWCTBA BOJIOPOJA, €T0 MOJYyUYEHNE U IPUMEHEHHUE.

Kucnotsl, ux cocraB u kinaccuduxanus. Maaukatopsl. Tabnuna pactBopumoctu. CostHas
U cepHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux coctaB 1 Ha3BaHUs. PacTBopuMOCTh coneil B Boge. IIpencraButenu coneit: Xjaopua HaTpus,
kapOoHat HaTpus, pocdar Kanbuus.

[Tocrosinnas ABoraapo. KonnuectBo BemectBa. Mousb. Monsipaast macca. KpaTHbie e TuHUIIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MUJUTUMOJISIPHASL U KMJIOMOJISIPHASI MAaCChI
BEIIECTBA.

Pacuérel ¢ ucnonb30BaHMEM MOHATHNA «KOJMYECTBO BEILIECTBA», «MOJISIPHAS Macca», «IOCTOSTHHAs
ABoraapo».



3akoH ABorajapo. MospHblii 006EM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS IIOTHOCTH OJTHOTO
rasa o Jpyromy.

Kparnble enuHuIbl U3MEpPEHUS — MUJUIMMOJSIPHBIA U KUJIOMOJISIPHBIA OOBEMBbI Ta3000pa3HBIX
BELIECTB.

Pacu€rpl ¢ MCMOJIB30BAHUEM TMOHITHH «KOJMYECTBO BELIECTBA», «MOJISIPHAS MAaccay, «MOJISIPHBII
00BEM Ta30BY, «IIOCTOSTHHAS ABOTAAPOY.

Pacuérel ¢ ucnonp3oBaHUEM MOHSITUM «KOJMYECTBO BEHIECTBA», «MOJISIPHASI Macca», «MOJISIPHBIN
00BEM Ta30B», «IUCIO ABOTAIPOY.

I'mnpocdepa. Kpyrosopor Boabl B mnpupojge. Du3wueckne M XUMHUYECCKHE CBOWCTBA BOJBI:
B3aMMOJICCTBHE C OKCUJAMH.

OcHoBanusl, ux cocras. PacTBopuMocTh OCHOBaHMIl B Boje. I3MeHeHue OKpacku MHIUKATOPOB B
meno4vHoM cpene. IlpencraBurenu menouen: ruAPOKCH bl HATPUs, KAJIAS U KaJIbIIUSL.

PactBopurens u pacrBopénHOe BemectBo. PactBopbl. PactBopenme. I'mapatel. MaccoBas nons
pacTBOpEHHOTO BellecTBA. Pacu€Thl, CBA3aHHbIE C HCIIOJIB30BAHMEM IIOHATHSA «MaccoBas J0JsS
PacTBOPEHHOTO BEWIECTBAY.

JdeMoHcTpauuu

* Ormpenenenue coaepKaHus KUCIOPOAa B BO3TyXe€.
* [lomydenue KuciaOpoaa pa3nokKeHUEM NepMaHraHaTa Kajusl U MepoKcuaa

BOJIOPO/IaA.

* CoOupaHue METOJIOM BBITECHEHHSI BO3/1yXa U BOJIBI.

* Pacno3HaBaHH€ KHUCIOPOJA.

* Topenue maruusi, xxesnesa, yris, cepbl U ochopa B KUCIOPOJE.
¢  Kosieknust OKCHUIOB.

* [lomyuenue, coOupaHue u pacro3HaBaHUE BOJOPO/IA.

* ['openue Bogopoaa.

* BszaumoseiictBue Bogopoa ¢ okcuaom meau(ll).

*  Koekuus MuUHepalIbHbIX KUCIIOT.

* IlpaBuno pa3baBneHus: cepoil KUCIOTHI.

¢  Kommexusa coseil.

* Tabnuna pacTBOPUMOCTH OCHOBAHHI, KMCIIOT U COJIEH B BOJE.

* HexoTopble MeTaIIbl, HEMETAILIBI U COEAMHEHUS] KOJIMYECTBOM BelllecTBa B | MOJIb.
*  Monenb MOJSIPHOTO 00BEMA ra3000pa3HBIX BEIIECTB.

JlaGopaTopHble ONBITHI
12.  TlomyrHeHHE U3BECTKOBOM BO/IBI IPU MPOIYCKAHUH YITIEKUCIIOTO Ta3a.
13.  IlonyueHue BoAOpOaA B3aUMOJENCTBHEM IIMHKA M COJISHON KUCIIOTHI.
14. PacnosHaBaHWe KMCJIOT HHIMKATOPAMH.
15. M3MeHeHHe OKpaCKH MHIAUKATOPOB B LIEIOYHOM CpeeE.
16. OsmakomiieHue ¢ mpemaparaMy JOMAIlHEN WM HIKOJBHON aNlTeYyKH — pAacTBOPAMH IIEPOKCHIA
BOJIOpOJa, CHUPTOBON HACTOMKHU MOJIa ¥ HAIATBIPHOTO CIUPTA.
IIpakTnyeckne padoTsl
3. Tonyuenue, cobupaHue U pacrio3HaBaHKEe KMCIOPOIa.
4. Tlonydenue, cOOMpaHUe U PACIIO3HABAHUE BOIOPOJIA.
5. TIpuroToBieHHEe PaCTBOPOB COJIEH C X 3aJaHHOM MacCOBOM IOJIEIA.

OcHoBHbBIE KJIacChl HEOPraHU4YecKuX coequHennii O0oOIIeHNe cBeIeHUI 00 OKCHIaXx,

WX KJaccu(UKaluy, Ha3BaHUSIX U cBoKcTBax. CIIOCOOBI MOTY4YeHUS OKCUIOB.

OcHoBaHMsl, WX KIacCH(UKAIUs, Ha3BaHWs M CBOWCTBA. B3auMmonmelCTBHE C KHCIOTaMH,



KHCIIOTHBIMU OKCHUJAMH M COJIIMU. Pa3iokeHne HepacTBOPUMBIX OCHOBaHWMU. CHocoOBI TMOTydeHUS
OCHOBAHMM.

Kucnotsl, ux knaccudukanus 1 HazBanus. OOLMe XMMUYECKHE CBOMCTBA KUCIOT. B3anmoeiictBue
KHUCIIOT € METaUIaMM. OJEKTPOXMMHUYECKUH psiJi HalpsyKeHU MeTayuioB. B3aumMmopelicTBHE KHUCIOT C
OKCHJIaMU METaJIOB.

B3anmopneicTBue KHUCIOT € OCHOBAHMSIMHU — pEAKUUS HEUTpanu3aluu. B3anMoIelcTBHE KHUCIOT C
COJISIMU. [Tonydyenune 6€CKUCIOPOTHBIX
Y KUCJIOPOJICOACPIKAITUX KUCIIOT.

Conu, ux kiaccudukanus u cBoiicTBa. B3anmoencTue coneit ¢ MetaiaMu, 0COOEHHOCTH 3TUX
peakuuii. BzaumoaencTsue coJieit ¢ CosaMu.

['eneTndeckue psiapl MeTauIa U HeMeTallIa. [ eHeTndeckas CBsi3b MEX/1y KjlaccaMu HEOPraHUYECKUX
BEIIIECTB.

JlabopaTopHble ONBITHI

17. B3zauMoeiicTBrEe OKCHIA KaJdblUs C BOJOM.

18. [TomyTHEHUME U3BECTKOBOM BOJIBI.

19. Peakius HelTpanuszanyu.

20. TMonyuenue ruapokcuaa Meau (I1) u ero BzanmoaeiicTBUE C KMCIOTOM.
21. Paznoxenue ruapokcuna meau (1) mpu narpeBanum.
22. B3auMoIeliCTBHE KHCIIOT ¢ METa/UIAMH.

23. B3auMo1eiicTBHE KHCIIOT C COJISIMH.

24. O3raKOMIIEHHE C KOJUIEKIIUEN CONEH.

25. Bzaumoneiicteue cynbdara meau(Il) c xemesom.

26. B3auMoieiicTBIE CoJeli ¢ COJSTMHU.

27. TeneTnyecKas CBA3b Ha IPUMEPE COEMHEHHI ME/IH.
IIpakTHyeckue padoTbl

6. Pemienue sKCepuMEHTAIBHBIX 3a1a4.

Iepuonuyeckuii 3axon u [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB
. . MeHnaeneeBa U CTpOEHHE ATOMA

EcrecTBeHHBIE ceMelicTBAa XUMHUUECKUX DJIEMECHTOB:IIIEJIOYHBIE W IISJIOYHO3EMEIILHBIE METaJlIbI,

rajioreHbl, HHEpTHBIE (OMaropoaHbie) ra3bl. AM(poTepHOCTh. AMMOTEPHBIE OKCHIBI U THIPOKCHUIBI.

KowmriexcHbie comn.

Otkpsitre . . MenaeneeBbiM [leproanueckoro 3akoHa v co3ganue uMm Ilepuoaudeckoi CUCTEMBbI
XUMHYECKUX DJIEMEHTOB.

AToMmBl Kak (popma CyIIECTBOBAaHUS XMMHUYECKUX 3JeMEHTOB. OCHOBHBIC CBEACHHS O CTPOCHUU
aTomMoB. JlokaszaTenbCcTBa CIIOKHOCTH cTpoeHHs aromoB. OmbiThl Pesepdopna. [lnmanerapHas Mojenb
CTPOEHUS aToMa.

CocraB aTrOMHBIX SiA€p: MPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAas aToMHasg Macca. B3aumocBs3b
MOHATUH «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI aTOMHAsl Maccay.

Mukpomup. DneKTpoHbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHENH aTOMOB XMMUYECKUX 31eMEeHTOB NoNo | -
20. IlonaTue 0 3aBepLUICHHOM JIEKTPOHHOM YPOBHE.

MN3otonbl.  ®usmyeckuid  cMbicn  cuMBOJIMKM  [lepuoguueckoit  cuctembl.  CoBpeMeHHas
dopmynuposka [leprogudeckoro 3akoHa. VMI3MeHEeHHS CBOWCTB AJIIEMEHTOB B MEPUOJIaX W TPYIIAX, Kak
(GYHKIHS CTPOCHHSI DJIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucThKa dJeMEHTa-METAJIa U 3JIEMEHTAa-HEMETAIIA 110 UX MOJ0XKEHUIO B [lepuoanueckoit
cucreMe xuMuueckux aneMeHToB . M. Menaeneena.

JdeMoHcTpanuu



*  Pasnuunbie (OPMBI TAOIUIl IEPUOANIECKON CHCTEMBI.
*  MopaenupoBanue nocrpoenus Ilepuonnueckoit cucrems! 1. 1. Menneneesa.
* Mojenu aToMOB XMMHUYECKUX JIEMEHTOB.
* Moaenu aTOMOB 3J€MEHTOB |—3-T0 1mepruo10B
JlabopaTopHbIe ONbITHI.
28. Tlonyuyenne aM(pOTEPHOrO MHAPOKCHIA U UCCIIEIOBAHUE ETO CBOWCTB.

XuMuueckas cBsizb. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE pPeaknumn

HNonnas xumuueckas cBsi3b. MoHBbI, 00pa3oBaHHbIE aTOMaMH METAJIOB U HeMeTaioB. CXxeMbl
o0pa3oBaHUS MOHHOW CBS3M Uil OMHApPHBIX COEAMHEHUN. VIOHHBIE KPUCTAIUIMUECKHUE PELETKH HU
(u3nyeckue cBOMCTBA BEIECTB C 3TUM THIIOM peéTok. [ToHaTue o GopMyapHON elMHuUIE BEIIECTBA.

KoBanenTHass Xxumuyeckass CBsI3b. OJEKTPOHHbIE U CTPYKTypHbIe (opmynbl. KoBaneHTHas
HenoJigpHasi cBsi3b. Cxembl 00pa30BaHMs KOBAJIEHTHOM CBSI3M Ui OMHAPHBIX coeMHEHUN. MoJeKynspHbie
1 aTOMHBIE KPUCTAIINYECKUE PEMIETKH, M CBOMCTBA BELIECTB C ’TUM THUIIOM PEUIETOK.

DNeKTpOOTPULIATENBHOCTh. Pl 3nexkTpooTpunaTenbHocTH. KoBaneHTHas MojsipHas XUMHYECKas
cBs3b. Jlumosb. Cxembl 00pa30BaHMSI KOBAJIEHTHOW TMOJSPHOM CBS3U Il OMHAPHBIX COEIUHEHHM.
MonexyspHbIE M aTOMHBIE KPUCTAJUIMYECKUE PEMIETKH, CBOMCTBA BEUIECTB C ITUM THIIOM PEIIETOK.

Meramueckass XUMUYECKas CBA3b M METaNIMYeCKas KpucCTauindeckas pemérka. CBoilcTBa
BEILIECTB C 3TUM THUIIOM PEIIETOK. EquHas npupoa XuMHYECKUX CBA3EH.

Crenenp okuciieHusi. CpaBHEHHE CTEIIEHW OKUCICHHS U BaJeHTHOCTU. [IpaBuia pacué€ra crerneneit
OKHUCJICHUS TT0 POpMYJIaM XUMHYECKUX COCTUHEHUH.

OKHCIIUTENBEHO-BOCCTAHOBUTENBHBIE peakunu. OnpeneraeHue cTeneHeld OKUCICHUs I 3JIEMEHTOB,
00pa3yIoIluX BELIeCTBa pa3HbIX Ki1accoB. Peakiny MOHHOTO 0OMEHA U OKHCIUTEIBHO-BOCCTAHOBUTEIIbHbBIE
peakunu. OKHUCIUTENb W BOCCTAHOBUTENb, OKHCIEHHE W BOCCTaHOBJIEHHE. (COCTaBIICHHE ypaBHEHUH
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIUN METOJIOM 3JIEKTPOHHOTO OasiaHca.

JdemoHcTpauuu

*  Buneo ¢parmenTsl u crnaiifpl «MloHHAS XUMUYECKas CBS3b ».
* Komieknus BeecTB ¢ HOHHOM XMMHUYECKOU CBS3bIO.
* Moaenu HOHHBIX KPUCTAUIMYECKUX PEIIETOK.
*  BuneodparmenTs u ciaiiipl «KoBaleHTHAIXUMHUUECKAsl CBA3bY.
* Komieknus BEeecTB MOJIEKYISIPHOTO U @aTOMHOTO CTPOEHUSL.
*  Moaenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJNIMYECKUX PEIIETOK.
*  BunaeodparMeHTsl U ciaiiipl «MeTtannndeckas XMMHUECKasi CBA3bY.
*  Komneknus «MeTasibl U CILIaBbI».
* BszaumoeiicTBue IIUHKA C CEPO, COISIHOM KUCI0TOM, ximopuaoM meau (I1).
* T'openue maruus.
* Bsaumopencrsue XJIOpHON U CEPOBOJAOPOIHOMN BOIBL.
JlabopaTopHbIe ONBITHI
29. W3roToBieHHe MOJIENH, HIUTOCTPUPYIOIIEH CBOMCTBA METAIUTMYECKOM CBI3U



Cojaep:kaHue mporpamMmsl
Xumusa 9 kiaace
(68 uacoB, 2 yaca B He1eJII0)
IloBTOpEeHuUe u 00001IeHHE CBEeIEHUIT 110 KYpcy 8 Kiacca
bunapusie coequnenusi. OKcupl coneodpasyromre u HecoseoOpasyromue. I napoKcus:
OCHOBaHUs1, aMm(poTepHbIe, KUCIOThL. CpeHue, KUCIble, OCHOBHBIE COJIH.

O06o00mieHne cBeIeHNH 0 XUMUUECKUX peakuusax. Kimaccupukamnust XMMHYeCKIX peakiui mo
Pa3IMYHBIM OCHOBAHHSIM: COCTaBY U YHCITy PEaruPYIONIUX U 00Pa3yIOIIUXCSI BEIIECTB, TEIUIOBOMY
s dexTy, HarpaBICHUIO, U3MEHEHHIO CTEIICHEH OKUCIICHUS 3JIEMEHTOB, 00Pa3yIOIINX pearupyromnme
BEIIECTBA, (pa3e, UCTIOIBb30BAHUIO KaTaIH3aTopa.

[ToHsITHE O CKOPOCTH XUMHUYECKOH peakiuu. DaKTOPBI, BIUSIONIME Ha CKOPOCTh XUMHUYIESCKHX
peaKIuii: MpUpo/ia PEarupyroNIuX BEIIECTB, UX KOHIIEHTPAIIHS, TEMIIEpaTypa, IIOMa b COMNPHKOCHOBEHUS,
Halmuue karanusaTtopa. Karamus.

JdeMoHcTpanuu
* (O3HaKOMJIEHHE C KOJIJIEKIUSMHU METAJIIOB U HEMETAJIOB.
* (O3HaKOMJIEHHE C KOJIJIEKIUSAMHU OKCHJIOB, KUCIIOT U COJIEH.
* 3aBHCHMOCTH CKOPOCTH XUMHUYECKOH peakiliy OT IPHUPOJIbI PEarupPYyIONINX BEIIECTB.
* 3aBHCHMOCTh CKOPOCTH XUMHUYECKOH PEaKIIuy OT KOHIICHTPAIIUU PEearupyrONNX BEIIECTB.
* 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIUHU OT ILIOIIAIN
COTIPHUKOCHOBEHHS PEarupyroIInX BEeIIECTB («KUTISIIIANA CIIOM).
* 3aBHCHMOCTHh CKOPOCTH XUMHUYECKOH pEakIIuy OT TeMIIePaTyphl PearupyronuxX BemeCTR.
JlaGopaTopHble ONBITHI
B3anmopeiicTBre aMMuaka v XJ0poBOIOPOIA.
Peakuus HeliTpanuzanum.
Hab6nrogenue TemnoBoro 3dexra peakiiuu HeUTpaTu3ainm.
B3anmoneiictBue cepHoit kuciaoThl ¢ okcuaom menu (11).

Paznoxenue MMEPpOKCHIa BOAOpOaa C ITIOMOIIBIO KaTaJIa3bl KapTO(beJ'Iﬂ

o0k wdE

3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peaKUK OT MPUPOJIbl PEarupyrIIUuX BEUIECTB HA PUMEPE
B3aMMOJICHCTBUS PACTBOPOB THOCYJb(aTa HATpUs U XJIopuaa 6apus, THOCYIb(haTa HATPUS U COJITHON
KHCJIOTEL.

7. 3aBUCHMOCTbH CKOPOCTH XMMHUYECKOM PEAKIIMHU OT IPUPOJILI METAILIOB IIPH UX B3aUMOJIEHCTBHH C
COJITHOM KHCIIOTOM.

8. 3aBHCHMOCTE CKOPOCTH XUMHUYECKOM PEAKIIMU OT IPUPOALI KUCIOT IIPU B3aUMOICHCTBHU UX C
JKEJIC30M.

9. 3aBMCHMOCTH CKOPOCTH XUMUYECKON PEAKIIUK OT TEMIIEPATYPHL.

10. 3aBHCHMMOCTBH CKOPOCTH XUMHYECKOU PEAKIMK OT KOHLEHTPALUY.

11. 3aBHCHMMOCTH CKOPOCTHM XHMMHMYECKOM peakiuu OT IUIOI@Aad CONPHKOCHOBEHHS DPEArHpyIONIMX
BEIIECTB.

12.  3aBHCHMMOCTBH CKOPOCTH XMMHUYECKOMN PEAKIIMH OT KaTaIu3aropa.
XHMHYECKHE PeaKINH B PACTBOPAX YJIEKTPOJIHTOB

[Tonsitne 00 SJEKTPOIUTUYECKON IUCCOIUAINH. OJIEKTPOJUTHI U HEIIEKTPOJUTHL. MexaHu3M
JUCCOIMAIIMH AIIEKTPOJUTOB C PA3IUYHBIM XapakTepoM cBs3U. CTeneHb 3JEeKTPOJIUTUUECKON TUCCOLIMALINH.
CunbHbIE U ClIa0ble AIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHHSI TEOPHH DIEKTPOIUTHUECKON mucconmanui. Kiaccuduxamuss MOHOB M MX
cBoiicTBa. KHCIIOTHI, OCHOBaHHMS U COJIM KaK AMEKTPOIUTHL. VX KilacCupuKanus U AUCCOIUAITHS.



OO0mue XUMUYECKHEe CBOWCTBA KHUCIIOT: M3MEHEHHE OKPACKH WHIWNKATOPOB, B3aMMOJCHCTBUE C
METaJUlaMHU, OKCHUJAMU U TUIAPOKCHUAAMH METAUIOB M COJIIMU. MOJEKYJIsIpHbIE W HOHHBIE (TOJHBIE U
COKpALEHHBIE) YPAaBHEHUSI pEaKLUil.

XUMHUYECKUN CMBICII COKPAIIEHHBIX YPABHEHUM. Y CIIOBHS IIPOTEKAHUS PEAKIIMI MEXAY NIEKTPOJIUTAMHU 10
KOHIIA. P aKTUBHOCTH METaJLIOB.

OO0mue XMMHYECKHUE CBOMCTBA INEIOYCH: B3aMMOJICHCTBUE C KHCIIOTAMH, OKCHUJIAMU HEMETAJLIOB,
comsiMu. OOIIME XUMHUYECKHE CBOMCTBAa HEPACTBOPHMBIX OCHOBAHMI: B3aMMOJICHCTBHE C KHCJIOTaMH,
pasiioKeHue pU HarpeBaHUU.

OO01mue XMMUYECKHEe CBOMCTBA CPEITHUX COJICH: B3aUMOJICHCTBUE C KUCJIOTAaMH, HIEJI0YaMH, COISIMU
¥ MeTajlIaMH. B3auMoaelicTBIE KUCIBIX COJICH CO IIEeI0YaMHu.

IMaaponus, kak 0OMeHHOE B3aUMOJICHCTBUE COJiel ¢ BOJOU. ['UapOIN3 COM CUITBHOTO OCHOBAHUS U
cinaboit kucnoTel. ['uapomms conu cnaboro ocHoBaHus U cuiibHOM KucioThl. [IIkana pH.

CBoiiCTBa KHCIIOT, OCHOBaHH, OKCHIOB M COJIEH B CBETE€ TEOPUU IJIEKTPOTUTUUECKON TUCCOIHUAIIIN
Y OKUCITUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

JdemoHcTpaumnu.
* lcnbiTaHue BEMIECTB M UX PACTBOPOB HA AJIEKTPONPOBOTHOCTb.
*  3aBHCUMOCTb JEKTPOMPOBOTHOCTH YKCYCHON KHCIOTHI OT KOHIIEHTPAIIHH.
* JIBmKEeHHE OKPAIICHHBIX HOHOB B JICKTPHUUYECKOM TI0JIE.
*  Omnpenenenue xapakTepa Cpelibl B pacTBOpax COJIEH.
JlaGopaTopHble ONBITHI.
13. Jluccoumamus caaObIX >JIEKTPOIUTOB Ha IPUMEPE YKCYCHOM KMCIIOTHI.
14. VIsmenenune oKpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakuus HelTpanM3anMu pacTBOpPa MIEIOYU PA3IUIHBIMU KUCIOTAMHU.
16. Tlomyuenue rugpoxcuaa meau (I1).u ero B3anmoneicTBHE ¢ Pa3IMYHBIMU KMCIIOTAMH.
17. BzaumoelicTBue CHUIBHBIX KUCIOT ¢ okcuaom meau (11).
18-20. BzanmoelicTBrE KUCIOT C METAJLIAMU.
21. KayecTBeHHas peakiys Ha KApOOHAT-HMOH.
22. Tlonydenue cTyaHs KPEMHUEBOM KHCIIOTEL
23. KayecTBeHHAs peakiys Ha XJIOPU - MU CyIIb(paT-HOHEI
24. VIsMeHeHnE OKPACKH MHIUMKATOPOB B ILEIOYHOM Cpeie.
25. B3zauMoelicTBYE 1EI0YeH ¢ YIIIEKUCIIBIM I'a30M.
26. KauecTBeHHAas peakiys Ha KATHOH aMMOHHUSI.
27. Tonyuenue ruapokcuaa meau (11).
28. Paznoxenue ruapokcuna meau (11).
29. BzaumoeiicTBre KapOOHATOB ¢ KUCIIOTAMHU.
30. IMonyuenune rugpokcuna xeneza(lll).
31. BzanmoseiicTBre xenesa ¢ pactBopoM cyibgara meau (1)
IIpakTnyeckne padoTsl
1. CsoiicTBa KHCIOT, OCHOBAHHM, OKCH/IOB U COJIEN B CBETE TEOPHHU DIIEKTPOIUTHIECKOM
JUCCOIMALIMN U OKUCIUTEIBHO -BOCCTAHOBUTEIBHBIX PEaKUi

Hemerannasl 1 BX coeTUHEHUS
CTpOCHI/IC aTOMOB HCMCTAJIOB MW HUX TIIOJJOXCHHEC B HepHOﬂquCKOﬁ cucreMe. Psan
QJICKTPOOTPUIATCIIBHOCTH. KpI/ICTaJIJ'II/I‘-ICCKI/IC pCI_I_IéTKI/I HEMCTAJUIOB — MPOCTHIX BCHICCTB. AJ'IJ'IOTpOHI/IH n
eé IIPpUYUHBI. ®du3nyecKue CBOMCTBA HEMETAILIOB. O6I_I_II/IG XHUMHUYECKHE CBOMCTBA HEMETAJLJIOB:
OKHCIIUTCIBHBIC 1 BOCCTAHOBUTCIILHBIC.



lanorensl, cTrpoeHHe UX aTOMOB U MOJIEKYJ. PU3MYECKHME U XUMHUYECKUE CBOWMCTBA TaJOTCHOB.
3aKOHOMEPHOCTU W3MEHEHHS CBOWCTB rajOr€HOB B 3aBUCHUMOCTH OT MX IojoxeHus B llepuonnueckoit
cucreme. HaxoxeHue rajloreHoB B IPUPOJIE U UX MOIy4eHHE. 3HAUEHUE U IPUMEHEHHE I'aJIOT€HOB.

I'anmoreHoBOIOPOABI U COOTBETCTBYIOLIME MM KUCIIOTHI: IUIABUKOBAs, COJIsiHAs, OPOMOBOIOPOAHAS,
nos10BoIopoaHasd. ['anorenuapl. KauecTBeHHBIE peakuMyd HAa TrajlOTeHUI-UOHBI. [IpuMeHeHue COoeqUuHEHU
raJIOreHOB U UX OMOJIOTHYECKas POJIb.

O6mas xapakrepuctuka 31nemMeHToB VIA-rpynnsl. Cepa B npupoje u €€ nonydeHue. AJoTpOIIHbIE
MOAU(UKAIIIN CePhI U UX CBOMCTBA. XMMUYECKUE CBOMCTBA CEPHI M €€ IPUMCHEHUE.

CepoBo1OpOI: CTPOCHHUE MOJIEKYIBI, (PU3NYECKHE U XMMHUYECKHE CBOWMCTBA, MOTydYEeHUE U 3HAUYCHHE.
CepoBonopoanas kuciorta. Cynbhuasl 1 ux 3Hauenue. JlroMmuHopopsl.

Oxcun cepsr (1V), cepaucras kucnora, cynbpuTel. KauecTBeHHas peakius Ha CylIb(QHUT-HOH.

Oxkcun cepol (VI), cepnas kucnora, cynbdatsl. Kpucrammoruaparel. KadecTtBenHas peakuusi Ha
cynbdaT-uoH.

Cepnast KUCIOTa - CUIIBHBIN 371eKTpoJUT. CBOICTBA pa30aBIE€HHON CEPHOM KUCIOTHI, KaK TUITHYHOU
KHUCJIOTBI: B3aMMOJIEMCTBHE C MeTa/llaMH, OCHOBHBIMU U aM(OTEpHBIMH OKCHUIAMH, OCHOBaHUSIMH U
amM(OTepHBIMH THAPOKCHIaMU, coisiMu. KauecTBeHHas peakius Ha cyabdaT-noH.

O6mrast xapakTepucTuka 31eMeHTOB VA-Tpynmbl. A30T, CTPOCHHE aTOMa U MOJICKYJbl. Du3ndeckue
1 XUMHUYECKHE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B IPUPOJIE U €ro OHOJIoruyeckas poJb.

AMMUak, CTpoeHHe MOJEKYJIbl U (u3MuecKkue CBOMCTBa. AMMHauHas BOJA, HAIIATBIPHBIN CIUPT,
ruapar  ammuaka. JIOHOpHO — -akIENTOpHBIH  MeXaHM3M  oOpa3oBaHUS  KaTMOHAa  aMMOHUS.
BoccranoButenbsHble cBoOKcTBa amMmMHuaka. CoJii aMMOHUS U UX TpuMeHeHue. KadecTBeHHas peakuus Ha
KaTHOH aMMOHHSL.

Okcuapl a30Ta: HECOJICOOPa3yIIIHEe W KHUCIOTHBIE. A30THCTash KHUCIOTAa W HUTPUTHL. A30THas
KHUCJIO0Ta, €€ oJy4eHue U cBoiictBa. HuTpartsl.

®dochop, crtpoenne aroma wu amwiorpornms. Dochuapl. Dochun. Oxcun docdopa(V) u
oprodochopnas kucnora. Pocdatel. DochopHbie ynodpenus. MHCEKTULIHIB.

OO6mrast xapaktepucTuka 3JeMeHTOB [V A-rpynmbl: 0COOCHHOCTH CTPOCHHS aTOMOB, MPOCTBIX
BEILIECTB M COCIMHEHUN B 3aBHCHUMOCTH OT IOJIOKEHUS 311eMeHTOB B Ilepuonnueckoi cucreme. Yriepo.
AnnotponHsie Moaudukanuu: anmas, rpadut. AMOpGHBINA yriiepoa U ero copra: caka, akTUBUPOBAHHBII
yroib. AncopOrusi. XuMudeckre cBoicTBa yriepoaa. Kokcoxumuueckoe mpou3BOJCTBO U €0 MPOAYKIHS.
KapOupr.

Oxcun yraepoma(ll): crpoenne Mosekynbl, modydeHue u ero cpoictBa. Oxcupa yriepoma(lV):
CTPOCHHME MOJIEKYJIbl, IOJIYYEeHHUE U €ro cBoWcTBa. YrojbHas KucioTa. Conu YrojbHOW KHCIOTBI:
KapOOHAThI U THIPOKapOOHaTh. TexHuYeckas U NUILeBas coa.

Heoprannueckne ¥  OpraHM4eckue BELIECTBA.  YTIIEBOJOPOAbl. XHMHUYECKOE CTPOEHHUE
OpraHMYECKUX BEUIECTB, KaK MOPAJOK COCAMHEHUSI aTOMOB B MOJIEKYJIE 110 BAJICHTHOCTH.

MeraH, sTaH, Kak MpelelbHblE YIJIEBOAOPOAbl. OTHWIEH M aleTWIECH, KakK HenpeaeabHbIe
(HEeHACHIIIEHHbIE) YIIIeBOAOPOIbl. ['openue yrieBonoponoB. KauecTBeHHBIE peakiMu Ha HeENpeaeiabHbIe
COCIMHEHMUS.

DOTUJIOBBI CHOUPT, €ro MOJy4deHHe, MpUMeHeHHe U (u3noyoTHyeckoe aeWcTBue. TpéxaToMHBIM
cnupT riuuepuH. KauecTBeHHast peakiusi HA MHOTOAQTOMHBIE CIIUPThL. YKCYCHasl - IPEICTaBUTENb Kiacca
KapOOHOBBIX KUCIOT.

Kpemnuuii, ctpoenue ero aroma u cBoiictBa. Kpemuuit B npuponae. Cununuasl u cuiiad. Okcup
kpemHusA(1Y). KpemuueBas kuciora u e€ com.

[IpousBoacTBO cTekia u emeHTa. [IpoayKius CuaMKaTHON TPOMBIIINIEHHOCTH: ONTUYECKOE
BOJIOKHO, KepaMuka, Gapdop, dasHc.

OnTHyeckoe BOJOKHO.
Hemerannel B mpuponae. dpakinnoHHas MEperoHKa >KHAKOTO BO3AyXa KaK CIOCO0 MOJydeHUs



KHCJIOpOoAa, a30Ta, aprona. [lomyuenue pocdopa, kpemHus, Xaopa, Hoga. DIEKTPOIU3 PaCTBOPOB.
[Tonyuenue cepHOI KUCIOTHL: ChIPbE, XUMU3M, TEXHOJIOIMUECKasl CXEMa, METOJI KUIIALLETO CJIO,
IIPUHLIMIIBI TETJIO0OMEHA, TPOTUBOTOKA U HUPKYIsiuu. Oneym. [Ipon3BoacTBO aMMuaka: ChIpbE, XUMU3M,
TEXHOJIOTMYECKas CXeMa.
JdeMoHcTpanuu
e KoJuleK1us HEMETalIoB.
e Mopenu KpUCTAJUIMYECKUX PEIIETOK HEMETAIIJIOB: aTOMHbBIE U MOJIEKYJISIPHBIE.
e (O30HATOp M NPUHLUIIBI €70 PAOOTHI.
e [‘opeHne HEMETaJUIOB - MPOCTHIX BEIIECTB: Cephl, (pocdopa, IPEBECHOTO YTJIsl.
e  OOpasiibl raJIOT€HOB - MPOCTHIX BELIECTB.
e B3aumoAelCTBUE TAIOTEHOB ¢ METAJUIAMH.
e BriTecHenue xsopa OpoMoM UM H0J1a U3 PACTBOPOB UX COJIEH
e Kosekius npupoJHbIX COEAMHEHNH XI0pa.
e B3sanmopeicTBre cepbl C METAIIAMM.
e ['opeHue cepbl B KHCIOPOJE
o Komnekius cynb@UIHbIX pyA.
e KauecTBenHas peakuus Ha CyabGUA-UOH
e (OOecrBeunBaHNe OKPAIICHHBIX TKaHEH U [IBETOB CEPHUCTHIM Ira3oM.
e B3saumopelcTBUE KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MENIBIO.
e OOyrnMBaHHe OPraHUYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOI KUCIOTOM.
e Jluarpamma «CoCTaB BO3IyXa».
e BuneodparmenTsl u cnaiiapl «l[Ituabn 6azapbi».
e [lonydenue, coOupanue U pacro3HaBaHUE aMMHAaKa.
e Paznoxenue Ouxpomara aMMOHHS.
e B3sanmozeicTBre KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C MEABIO.
e ['opeHue uyepHOro nopoxa
e PazjnoXeHue HUTpATa KaJlusl U TOPEHHUE JPEBECHOTO YroJibka B HEM
e OOpa31sl MPUPOAHBIX coeauHeHui dhocdopa.
e Topenue gocdopa Ha Bo3ayxe U B KUCIOPO/IE.
e [losyuenue Genoro ¢ochopa 1 UCTIBITAHUE €TO CBOMCTB
o Komnexmus «O0pa3ubl IPUPOIHBIX COSTUHEHHH yraepoaa»
e Iloptper H. /. 3enunckoro. IlornonieHne akTHBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BELIECTB UM
ra3oB.
e YCTpOMCTBO MPOTHUBOTA3A.
e Mojenu MoJIeKyl MeTaHa, 3TaHa, STUJICHA U alleTHICHA.
e BsaumopeiicTBue aTUIIEHA C OPOMHOI BOJIOM U PaCTBOPOM MEepMaHTraHaTa Kajusl.
e OO0uMe XMMHUYECKHE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHOU KHUCIIOTHI.
e KayecTBeHHas peakiisi HA MHOTOATOMHBIE CIIUPTHI.
o Komnexmus «O0pa3ibl IPUPOIHBIX COSTUHEHUH KPEMHUS.
e Komiekius cTekia, KepaMuKH, IEeMEHTa U U3/1eNTUi U3 HUX.
e Komiekius npoayKIU1 CUIMKATHON MTPOMBIIUIEHHOCTH.
e BuneodparmenTs u cnaiiasl «II[pou3BOACTBO CTEKIIA U IIEMEHTAY.
e Komneknus «lIpupoaHsie coeIMHEHUST HEMETAIIOBY.
e BuneodparmenTs! u ciaiinel «DpakiinoHHas EpEroHkKa KUAKOTO BO3TyXa
e Bugaeodpparments! u cnaiiapl «lloxyduenue Boopoaa, KUCIOPOIa U rajloreHOB
ANIEKTPOIUTUIECKUM CIIOCOOOMY.



e Mogenu annaparos Ui IPOU3BOACTBA CEPHON KUCIIOTHI.

e Moenp KUIAIIETO CIIOS.

e Mogenp KOJIOHHBI CHHTE3a aMMHUAKa.

e Bugaeodparments! u cnaiiapl «I [pou3BOACTBO CEPHON KUCIOTHI.
e Bugaeodparments! u ciaiiapl «I [pou3BOACTBO aMMHAKay.

e Komnexmus «CpIpb€ ISl IOTY4YEHUSI CEPHON KUCTOTHD.

JlabopaTopHble ONBITHI

32. Pacno3HaBaHue rajJoreHuI-MOHOB.

33. KayecTBeHHBIE PEAKIMH HA CYJIb(AT-HOHBI.

34. KayecTBeHHas peaKIus Ha KATHOH aMMOHMSI.

35. XuMuueckue cBONWCTBA a30THOM KUCIIOTHI, KaK JIEKTPOIIUTA.
36. KagyectBennsle peakiuu Ha GocdaT-1uoH.

37. Tony4yeHne 1 CBOWCTBA YrOJILHON KHUCIIOTHI.

38. Tlpomyckanue yriaeKuCIoro ra3a yepe3 pacTBOP CUIMKATA HATPUS

IIpakTH4eckne padoThI

2. i3ydenune CBOWCTB CONSTHON KUCIIOTHL.

3. U3syuenue CBOMCTB CEPHOM KUCIIOTHL.

4. TlonyyeHnre aMMHaKa ¥ U3ydeHHE €ro CBOMCTB.

5. IMonyyeHne yriIekucaoro ra3a ¥ u3ydeHue ero CBOUCTB.
MeTtanbl 1 UX coeTMHEHU S

[Tonoxenne mertaiwioB B Ilepuonnueckoit cucrteme xumuueckux sneMeHToB JI. M. Menpeneesa,
CTPOCHHE MX aTOMOB M KPUCTALIOB. MeTallTnyecKasl CBSI3b M METAJUTMYECKash KpUCTAUTMYecKas pemérka.
®dusnyeckue CBOWCTBA METAJUIOB: JJIEKTPO- W TEIUIONPOBOIHOCTh, OTPAKAKOIIAsl CIIOCOOHOCTB,
IacTUYHOCTh. CrutaBbl YEPHBIC U 1IBETHHIC.

Mertaimibl KaKk BOCCTAHOBUTENH. DJIECKTPOXUMUUYECKUN PsAll HampspKeHUW. BzaumopaeicTBue MeETaioB ¢
HEeMeTaJllIaMH, OKCHIaMH, KAUCJIOTaMH, COJISIMU. AJTFOMUHOTEPMHUSL.

CtpoeHne aToMOB M MPOCTHIX BEMIECTB IIETOYHBIX METAUIOB. 3aBUCUMOCTh (PU3MYECKHX U XUMHUYCCKHX
CBOMCTB IICJIOYHBIX METAIJIOB OT 3apsa0B sjiep Ux aroMOB. OKCHJIBI M THAPOKCHUIBI IICIOYHBIX METAIIIOB,
WX TMOJIy4YeHHue, CBOWCTBA, MpUMeHeHue. BaxkHelre cov meIoYHbIX METaNJIOB, X 3HAYEHUE B )KUBOU U
HEXHUBOW MPUPO/JIE U B )KU3HU YECIIOBEKA.

CtpoeHne aToMOB W TMPOCTBHIX BEIIECTB IICIOYHO3EMENbHBIX METALIOB. 3aBHCHMOCTh (DH3UYECKUX H
XUMHUYECKUX CBOMCTB MIEIOYHO3EMEIbHBIX METAILIOB OT 3apAA0B saep WX aTOMOB. OKCHIBI M THAPOKCH/IBI
HIEJI0YHO3EMEIIbHBIX METAJIJIOB, X IMOJY4Y€HHE, CBOMCTBA M IpUMEHeHue. BaxHeimme conu mENno4Ho -
3eMeNbHBIX METaJUIOB, UX 3HAYeHHE B MPUPOAE M KH3HU 4yenoBeka. KapOoHaTel U THIPOKapOOHATHI
KaJIbIIHs.

XéctrkocTh BOIBI: BpeMeHHas W mocTosiHHAs. CrocoObl ycTpaHeHUss BpeMeHHOU jkE€cTkocTH. CrocoOsl
yCTpaHEHHUs NOCTOSIHHOM k€cTKoCcTU. MoHnThI. CoelMHEHUS aTlOMUHUS B IPUPOJIE. XUMUUYECKHUE CBOICTBA
amoMuHHS. OCOOEHHOCTH OKCHJa U TUAPOKCHIA alFOMUHUS KaK aM(OTEpHBIX coeAnHEeHUN. BakHeiimue
COJIM ATFOMHUHHUSA (XJIOpUT, Cylbdar).

OcobenHocTu cTpoeHHs aroma skene3a. JKeme3o B mpupojne. Baxkaeimue pynasl skene3a. OKCHIBI H
ruapokcuabl xeneza(ll) u xenesa(lll). Comu xeneza(ll) u xenesa(lll). ObHapyxeHHEe MOHOB KaTHOHOB
’Kere3a B pacTBOpe. 3HAUCHUE COCTUHEHUN Kee3a.

Koppo3sus xumudeckasi U 3JIEKTPOXUMUYECKAs. 3alluTa METAJJIOB OT KOPPOo3uu. MeTasuibl B IpUpPOJE: B



cBOOOTHOM BUI€ U B BHJIE coenuHeHnid. [lonsTue o metamurypruu. Y€pHas v iBETHAst METaJUTYPT U
[MupomeTamnyprus, THAPOMETAIITYPrus, AekTpoMeTamnyprus. JJlomennsiit npouecc. [lepepadboTka uyryna
B CTaJIb. DJIEKTPOJIN3 PACILIABOB.
JdeMoHcTpanuu

* BsauMopaeincTBue HaTpus, JIMTUS U KaJIbLHS C BOJOM.

* Topenue HaTpus, MarHus U *eje3a B KUCIOPOJE.

* Bcnbllka TEpPMHTHON CMECH.

*  BzaumopelcTBuE CMECH MOPOLIKOB CEPBI U KeJe3a, IUHKA U CEPBI.

* BizaumopeiicTBHE aTIOMUHHUS C KUCIIOTAMH, IIIEIIOYaMH U BOJOM.

* BzaumopelicTBue xene3a U MEIU € XJIOPOM.

* B3saumopeicTBre Meau ¢ KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOM M @30THOM KUCJIOTOM

(pa36aBieHHOM U KOHIICHTPUPOBAHHOM ).

* Okpacka MmIaMeHH COCIMHEHUSMHU IIETOYHBIX METAJIJIOB.

* Okpacka MmIaMeHH COCIMHEHUSIMHU MIETOYHO3EMEIbHBIX METAILIOB .

¢ [ amrenue U3BECTH BOJIOU.

* [lomydeHue XKECTKOM BOABI B3AMMOJACHCTBUEM YIIIEKUCIIOr0 ra3a C U3BECTKOBOM BOJOM.

*  VYcTpaneHue BpeMEHHOM )XKECTKOCTH KUTITYEHUEM U JJOOABKOM COJIBI.

*  VYcTpaHeHHe TOCTOSTHHON KECTKOCTU JOOABKOM COJIBI.

*  VoHUTHI ¥ MPUHIINI UX ACUCTBUS (BUICOPPATMEHT).

*  Komtexkuust npupoIHBIX COEAMHEHUN AITFOMHUHMUS.

*  BuneodparmenTs! u cnaiapl «OKCHJT ATIOMUHHS M €70 MOIA(DHKAITANY.

* Tlomydyenue aMm(pOTEpPHOTO TUIPOKCHIA ATFOMUHHUS U UCCIIEJOBAHUE €r0 CBOMCTB.

*  Komneknus «X¥UMHUYECKUE UCTOYHUKHU TOKaY.

* Pe3ynpTaThl NIMTENBHOTO SKCIEPUMEHTA MO U3YYEHHUIO KOPPO3UH CTANBHBIX U3JENUi B
3aBUCHUMOCTH OT YCJIOBHI ITPOLIECCOB.
* Boccranonenue meau u3 okcuaa meau(ll) Bogopomgom.
*  BuneodparmenTs! u ciaiipl «I [pou3BoACTBO YyT'yHa U CTAIN».
*  BuneodparmenTs! u ciaiinel «3aemus U3 4yryHa u cTaim.
*  BuneodparmenTs u ciaiiipl «I[pon3BoACTBO aTIOMUHUSD.
JlaGopaTopHble ONBITHI
39. Bzaumo eiicTue xenesa ¢ pactBopoM cyinbdara meau(ll).
40.TTony4enne u3BECTKOBOM BOIBI M OMBITHI C HEIA.
41.Tlonyuenune ruapokcunos xeneza(ll) u (111).
42.KauecTBEHHBIE PEAKIIMU HA KATHOHBI JKeIe3a
IIpakTHyeckue padoTbl
6. IlomyueHue 5KECTKOM BOIBI U CIIOCOOBI €€ YCTPaHEHHS.

7. PereHue SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe «MeTauib.
XuMus M OKpy:Kamomas cpeaa

Crpoenue 3emiu: apo, MaHTHS, 3eMHas KOpa, X XUMUYecKuil coctas. JIutocdepa u eé
XUMUYeCKui coctaB. Munepainsl. Pynbl. Ocagounsie nopoel. [losie3nbie nckonaembie. X UMHUECKHI
coctaB ruipoceprl. XUMUYECKHI cOCTaB aTMOC(HEPHI.

HcTouHMKH XUMHYECKOTO 3arpsi3HEHHS OKpYyXatolieil cpepl. [ 1o0anbHbIe 3KOJI0THYeCKHE MTPOOIEMbI
YeNoBeYeCTBa: MAPHUKOBBINA AP (PEKT, KUCIOTHBIE JOXKIH, 030HOBBIE bIPhl. MeXIyHapOaHOE
COTPYJHHYECTBO B 00JACTH OXPAHBI OKPYKAIOIIEH Cpeibl OT XUMUYECKOTO 3arpsi3HEHUS. «3eIEHAST XUMUSD).



JdemMoHcTpanuu

Buneodparments! u cnaiiapl «CtpoeHne 3eMian U €€ XUMUYECKUN COCTaB.

Kosutekuust MuHEpanaoB U TOPHBIX OPO/I.

Komnexuus «Pyzasl MeTamiosy.

Buneodparments! u cnaiiapl «I 106anbHbIe 5KOJIOTHYECKHE TPOOIEMBbI YeTI0OBEUECTBAY.

JlabopaTopHbIe ONBITHI

43. Usyuenue rpanuTa.

O0001eHNe 3HAHMI 0 XUMHU 32 KYyPC OCHOBHOI mKoJbl. [logroroBka k OI'D

CTpOGHI/IG aToMa B COOTBETCTBHHU C IMOJIOKCHUEM XUMHUYCCKOI'O 3JICMCHTA B HCpHOIIPI‘-ICCKOfI CHCTEMC.

CTpOGHI/Ie BCHICCTBA: XUMHUUCCKAA CBA3b U KPUCTAINIMYCCKHUC peHIéTKI/I. 3aBUCHMOCTE CBOMCTB

00pa30BaHHbBIX IEMEHTAMHU MIPOCTHIX BEIIECTB (METAIIOB, HEMETAIIJIOB, OJIArOPOJIHBIX T'a30B) OT
MOJIOXKEeHUS A1eMeHToB B [leproanueckoil cucreme. Tumosorus HeopraHMUECKUX BEILIECTB, JICJIEHNE UX Ha

KJIacchl ¥ rpynnel. [IpeacraBurenm.

[Ipu3Haky 1 ycnoBHs MPOTEKAHNS XUMUYECKHUX PeaKIUi. THUIIOIOTHS XUMHUYECKUX PEAKLIUN 110 PA3JIMYHBIM

OCHOBAHUSIM. PeaKHI/II/I HOHHOTO 00MeHa. OKHCIUTEILHO-BOCCTAHOBUTEIIHHEIC pCaKkuu.

XUMHYECKHE CBOMCTBA MIPOCTHIX BEIIECTB. XapaKTepHbIE XMMUUECKHUE CBOMCTBA COJIE00pa3yoNInX
OKCHJIOB, THJIPOKCHUIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX TUAPOKCUIOB), COJICH.

Y4yeOHO-TeMATHYECKU A MJIaH

Ne HaumenoBanue paznenos (Tem) Koxa-Bo B Tom 4ucie Ha mpoBeneHue
gacoB 10 | [Ipaktnueckux | KoHTpOJIBHBIX
nporpamme pabot pabor
8 knacc
1 | HayajgpHbIe MOHATHS U 3aKOHBI XHMUH 21 2 2
2 | BaxHeiimue mpeacTaBUTEIN HEOPTAaHNYECKUX BEIIIECTB. 18 3 1
KoauuecTBeHHBIE OTHOLIEHUS B XUMUU
3 | OcHOBHBIE KJIaCChl HEOPTAHMYECKUX COSAMHEHUIN 10 1 1
4 | Ilepuoanueckuii 3akoH u Ilepumomuueckas cuctema 8 1
xuMuueckux anementoB [. . MenzaeneeBa u ctpoeHue
aroma
5 | Xumuueckas CBSI3b. OKHUCIIMTEILHO - 11 0 2
BOCCTAaHOBHTEJIbHBIC PEAKITUN
Pesepr 1
Htoro 68 6 7
9 knacc
1 | IToBTOpeHue u 0600IIeHHEe CBEICHHI 10 KypCy 8 Kiacca. 5 1
XUMUYECKUE peaKlIuu
2 | XuMHUYECKHE peakiMM B pacTBOpax 10 1 1
3 | Hemeramisl 1 X COeTMHCHUS 25 4 1
4 | Metamisl ¥ UX COEIMHEHUS 17 2 1
5 | Xumus 1 oOKpyXaromas cpesia 2
6 | O600eHre 3HaHUH 10 XMMUU 32 Kypc OCHOBHOM 7 1
mkoutbl. [ToaroroBka Kk OCHOBHOMY TOCYIapCTBEHHOMY
sk3ameny (OI'D)
Peseps 1
Hroro 68 7 5




YYEBHO-METOAUYECKOE OBECIIEYEHHUE

YMK «Xumusa. 8 knaccy
1. Tabpuensu O. C. Xumusa. 8§ kiacc: yueOHUK ansi oOmieoOpazoBatenbHbiXx opranmzamuii / O. C.
Ia6puensa, U. I'. Octpoymos, C. A. CnankoB. — M.: IIpocsemienue, 2019
2. Xumus. Paboume mnporpammel. Ilpenvernas mmuusi yueObnukoB O. C. Tabpuensna, U. T.
OctpoymoBa, C. A. CnmamkoBa. 8—9 kiaccel: ydeOHOe TmocoOme st 001eoOpa3oBaTEIbHBIX
opraam3anmii / O. C. I'abpuensn, C. A. CnankoB — M.: [Ipocsemnienne, 2019.

YMK «Xumusa. 9 knaccr
1. Ta6puensn O. C. Xumus. 9 knace : yaeOHHK Tt 001ieo0pazoBarenbHbIX opranuzammii / 0. C.
IMa6puensu, U. I'. Octpoymos, C. A. CnagkoB. — M.: [Ipocsernienue, 2019
2. Xumus. Paboume mnporpammsel. Ilpenmernas mmaus yueObnukoB O. C. Tabpuensna, U. T.
OctpoymoBa, C. A. CnmankoBa. 8—9 kiaccel: ydueOHOe mocoOue st 0011e00pa3oBaTENbHBIX
opranuzaruii / O. C. I'abpuensn, C. A. CnagkoB — M.: [Ipocsemenne, 2019.

Hnghopmayuonnwvie cpeocmea
HNHuTepHeT-pecypcsl
1. http://www.alhimik.ru [IpencraBiens! pyOpuKU: COBETHl aOUTYPUEHTY, YUUTEII0 XUMUH,
CIPaBOYHHK (04YeHb OoJIbIIas MOA00PKa TaOIHII U CIIPAaBOYHBIX MAaTEPHAJIOB), Beceasi XUMUsl, HOBOCTH,
OJIUMITHAJIBI, KYHCTKaMepa (Macca MHTEPECHBIX HCTOPUIECKUX CBEIICHHIA).
2. http://www.hij.ru XKypHan «XuM#us ¥ )KH3Hb» OHATHO U 3aHUMATEJIFHO PacCKa3bIBaeT 000 BCEM
WHTEPECHOM, YTO TIPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI )KHBEM.
3. http://chemistry-chemists.com/index.html DnexTpoHHbIH KypHAT « XUMHKH U XUMHUS», B KOTOPOM
MPEJCTaBICHO MHOXKECTBO
OTIBITOB TI0 XUMUH, 3aHUMATEIbHOI WH(OPMAIIHH, TO3BOJISIONICH YBICUh YYCHUKOB SKCIICPUMEHTAIBHOM
9acThIO TIPEMETa.
4. http://c-books.narod.ru BceBo3moskHast tuTepaTypa 10 XHUMHUH.
5. http://www.drofa-ventana.ru M3BecTHOE M34aTENbCTBO yueOHO# muTepaTypsl. HOBUHKH HaydHO-
MOTYJISIPHBIX ¥ 3aHUMATEIIbHBIX KHUT 110 XHMHH.
6. http://1september.ru XKypHan 11 yauTenei u He TOJIbKO. boJblioe Konum4ecTBo paboT y4eHHUKOB, B TOM
YHCJIe U UCCIIEIOBATEIBCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIN MOPTAJ CO CChIIKaMU Ha
00pa3oBaTeNIbHBIC CAUTHI [0 XHUMUHU.
8. www.periodictable.ru COOpHUK CTaTell 0 XUMUYECKHX 3JIEMEHTaX, ULTIOCTPUPOBAHHBIN SKCIIEPUMEH TOM



KpuTeplm OLICHUBAHMNS TO0CTHKEHUI oﬁyqamumxcsl

OcHoBHas 3a/1a4a ¥ KPUTEPU OLIEHKH — OBJIaJICHHE CUCTEMOU yueOHBIX ICHCTBHIA C H3y4aeMbIM
y4eOHBIM MaTEPUATIOM.

Cucrema OLICHKM BKJIIOYAEeT B ce0si BHYTPEHHIOI (OCYILIECTBIISIEMYIO CaMOM MIKOJOW) M BHEIIHIOIO
(ocymecTBisieMas BHEIIHUMHU 110 OTHOIIECHUIO K IIKOJIE CITYyKOaMu).

s OLICHKHU UCIOJIb3YETCS nepconnpuupoBaHHAs nHbOopManus U AQHOHHUMHas
(menepconnpUIMpPOBAHHAS).

[lepcornunmpoBaHHON OIIEHKE MOJIEKAT TOJBKO METalpeAMETHBIE W TPEJAMETHBIE Pe3ylIbTaThl U3
070Ka «BBITYCKHUK HAYYUTCS».

OneHka JOCTMKEHUH pealn3yeTcsl «METOJIOM CIIOKEHMSD), IPU KOTOPOM (PUKCUPYETCSI IOCTHKEHUE
OTIOPHOI'O YPOBHS U €r0 MPEBBILICHUE.

JUis OolleHMBaHUS MCMOJb3YIOTCS: CTaHJAPTU3MPOBAHHBIE NMUCHbMEHHBIE U YCTHbIE PabOThI, MPOEKTHI,
MpakTH4ecKue paloThl, JlabopaTopHble pabOThl, TECTHI, 3aueThl, TBOpPYECKHE pabOTHI, CaMoOaHaIu3,
caMOOlIeHKa, HaOII0ACHUS U TIp.

Tunbl 3a1aHuii, KOTOPbIe HCNOJb3YIOTCS JIS1 OLEHKH J0CTUKEHMIA:

1o opMe OTBETA: C 3aKPBITHIM OTBETOM U OTKPBITHIM OTBETOM;

110 YPOBHIO MPOBEPSEMBIX 3HAHUH, YMEHUM, CITIOCOOOB JIEHCTBUIA: 0a30BBIN 1 MOBBIIICHHBINH YPOBEHb;

[0 UCHOJb3YEMbIM CpEICTBaM: 33JIaHUs JJIsl MUCHbMEHHOW WM YCTHOM Oecelbl, MpaKkTUYECKHE 3aJaHus,
nabopaTopHbIe PabOTHI;

o Gpopme NpoBeACHUS: U UHANBUAYAIbHON WK TPYNIIOBOM pabOTHI.

HNTorosas oneHKka CKJIaALIBACTCH H3:
HAKOIUICHHBIX OIICHOK (XapaKTepU3yIoT JUHAMHUKY 00pa30BaTeIbHBIX TOCTHXKEHUHN ydaluxcs);
OIICHKH 3a CTaHIapTU3MPOBAHHBIC HTOTOBBIC PAOOTHI (XapaKTEpHU3YIOT YPOBEHb MPHUCBOCHUS CIIOCOOOB
JICHCTBUI)

BHYTpeHHI0I0 cHCTeMY OIleHKH HA CTYNeHHM OCHOBHOIr0 o0Iiero oopa3oBaHusi Kiaccupuimpyercs
CIIETYIOIMM 00pa30oM U BKIIIOYAET MPOLIETyPHI:

HHIMBHUAYAJbHbIE pe3yJibTaThbl YYalluxcs - B chepe pa3BUTHS Yy HUX KOMIETEHTHOCTHBIX YMEHHH H
HABBIKOB, BBIABIIAIOTCS B XO/JI€ TICUXOJIOTO-TIEIarOTMYECKOT0 MOHUTOPUHTA;

npeaMeTHbIe Pe3yJbTaThl - PE3Y/IbTaThl, NMOJYUYCHHbIE B MPOIECCEe OLCHMBAHMS YUUTENSIMH IIKOJBI Ha
MIPeIMETHOM YPOBHE;

BHYTPHIIKOJIbHbIE Pe3yJbTaThl - Pe3yJbTaThl, MOJIyYCHHbIE B XOJA€ AAMHHHCTPATHUBHOIO KOHTPOJIS,
UTOTOBOM aTTECTAIIMH yYaIIUXCS

( KOHTpOJIEHBIE PAbOTHI, MPOMEKYTOUHBIE, HTOTOBbIE, TUATHOCTHYECKHUE);

BHEIIKOJIbHbIE Pe3yJIbTAThI - PE3yAbTaThl OJIUMITNAJ, KOHKYPCOB, COPEBHOBaHU, KOH(MEpEeHIIM U T.11.;
pe3ynbTaThl, MOJYYEHHBIE B XOJ€ He3aBHCHMMON BHeIIHell OLEHKH - Pe3yibTaThl MOJY4YEHHbIE B XOJIE
T'UA;

HedopMaTH30BAHHAS OLEHKA - TOPT(OIIHO.

Z[J'ISI OIMCAaHUS JOCTHXKECHUM 06yqa}01u1/1xc;{ uenecoo6pa3Ho YCTaHOBUTD CIICAYIOMIUC ITATH ypOBHeﬁZ

I/I36I/IpaTeJ'ILHOCTI/I) HHTCPCCOB. Takue 06yqa}oumec;{ MOTyT ObITh BOBJICYCHHI B
MPOCKTHYIO ACATCIBbHOCTD IO MPEAMCTY U COPUCHTUPOBAHBI HA TPOAOJDKCHUC 06y‘-IeHI/I}I
B CTApIIUX KJIaCCaxX IO JaHHOMY HpO(I)I/IJIIO.

YpoBeHb JocTHiKeHHe IVIAHUPYEMbIX Pe3yJbTaTOB
basosebIit JIEMOHCTPUPYET OCBOEHHE YUEOHBIX JICHCTBUI ¢ OMOPHOI CHCTEMOW 3HAaHUH B paMKax | «y]
YPOBEHb nuanazoHa (Kpyra) BbIIENEHHBIX 3a7ad. OBiajgeHue 0a30BbIM YPOBHEM SIBJISIETCS | OTN
AOCTHIKEHHU T JOCTaTOYHBIM JIJIs POJIOJKEHHs 00yUeHHs Ha CIIeyIollel cTyneHH 00pa30BaHusl, HO HE | «3a
10 NMPO(UIBHOMY HaIIPABICHHIO
IloBbIlIeHHBIN | YCBOCHUE OINOPHOM CHUCTEMBI 3HAaHUM Ha YPOBHE OCO3HAaHHOIO IIPOU3BOJIBHOIO | OLI
YPOBEHb OBJIQZICHUsl Y4YeOHBIMM JEUCTBUSIMM, JIOCTATOUHBIM O Kpyro3op, IIUpoTa (MM




YPOBE€Hb YPOBHE OCO3HAHHOTO MPOU3BOJIBHOTO OBJIA/ICHUS YUCOHBIMU JCHCTBUSMHU, JTOCTATOYHBIN
Kpyro3op, mupoTta (WM H30UpaTe’abHOCTH) MHTEpecoB. Takue oOydarommuecs: MOTYT

pOI0JDKEHHE 00y4eHHs B CTapIIMX Kjaccax M0 JAaHHOMY IPOQIIIIO.

Bricoxkuii Bonee noaHoe (110 CpaBHEHUIO € NPEIbIIYIIMM) YCBOEHHE ONOPHOI CUCTEMbI 3HAHUN Ha

OBLITH BOBJIEYEHEI B MPOCKTHYKO ACATCIBHOCTL IO NPCIMETY M COPUCHTHPOBAHLI Ha

OI1I¢
«5>

YPOBeHb MOJIOBHHBI ~ TUIAHUPYEMBIX  PE3YJIbTAaTOB, KOTOpPHIE  OCBaWBAaET  OOJIBIIMHCTBO
oOyJaromuxcs, UMEIOTCS 3HAYUTEIbHBIC MPOOENbl B 3HAHUAX, JalibHeiIee oOydeHHe
3arpyaHeHo. Ilpum 5ToM OOydYaromIMiics MOKET BBINOJHATH OTJEIBHBIC 3aJaHHs
MOBBIIIEHHOTO ypoBHs. JlaHHas rpymma oOydarommxcs (B CpeJHEM B XOZe OOydeHHS
coctapistomas okojo 10%) TpeOyeT chnenualbHOW IUArHOCTUKUA 3aTPyJHEHUN B
oOy4yeHnu, mpoOEIOB B CHCTEME 3HAHWI W OKa3aHWM IIEJICHANPaBICHHON MOMOINU B
JOCTUKEHUU 0a30BOT0 YPOBHS

IMoHuKeHHBIH | OTCYTCTBHE CHCTEMAaTU4YECKON 0a30BOM MOArOTOBKH, OOYYaIOIIUMCS HE OCBOCHO JlaKe U

«HC
(ot

YPOBEHb 00y4eHHe MPaKTUYECKU HEBO3MOXKHO. Tpelyercs criennaibHas OMOIb HE TOJBKO IO

MHTEpeca K U3y4aeMou mpeaMeTHON o0iacTy, MOHMMAHMIO 3HAYMMOCTH MpeaMeTa s
KU3HU U JIp.

Huskni HaJM4ue TOJbKO OTAEIbHBIX (PparMeHTapHbIX 3HAHUKW N0 NpeaMeTy, JalbHellee

y4eOHOMY TpeaMeTy, HO U 1o (OPMUPOBAHUIO MOTHBALIMKA K OOYYECHHIO, Pa3BUTHIO

OII¢

XapakrepucTuka uuppoBoii OlleHKH (0TMETKH)

«5» («OTJMYHO») — YPOBEHb BBHITIOJHEHUSI TPEOOBAHWI 3HAYUTEIHLHO BBIIIE YAOBIETBOPUTEIHHOTO:
OTCYTCTBHE OIIMOOK KaK MO TEKYIIEMY, TaK M 10 MPEIbIAyIIeMy YIeOHOMY Matepuainy; He 0ojee 0JHOTO
HEJI0YeTa; JOTUYHOCTh U MOJTHOTA U3JI0KEHUS.

«4» («xopo11o») — ypoBEHb BBHITIOJIHEHHS TPEOOBAHUM BBIIIEC YIOBIECTBOPUTEIHHOTO: MCIOJb30BAHUE
JOTIOJIHUTEIBHOTO MaTepHuaa, MOJHOTA U JIOTUYHOCTh PACKPBITHS BOIIPOCA; CAMOCTOSITEIBHOCTD CYKICHHI,
OTpa)XKeHHE CBOETO OTHONIIEHHWS K TNpeaMmeTy oOcyxnaeHus. Hamuume ommbOOK M HEJOYETOB B
KOJINYECTBEHHOM BBIPAKEHHUM I10 OTIEIBHBIM IPEIMETaM OTPAXKAETCS B JIOKAIBHBIX aKTaX O TEKyIIEW U
HUTOTOBOM (PYOCIKHOM) aTTECTAIluu 0OYJarOIINXCS.

«3» («yIOBJIETBOPHUTEJIbHO») — JOCTAaTOYHBIH MHUHHUMAJBHBIH YPOBEHb BBHITIOJIHEHUS TPEOOBaHUM,
MPeIbABISEMBIX K KOHKPETHON padoTe, OTAeNbHbIe HApyLIICHUS JOTUKU U3JI0KEHHUS MaTepualia; HeloJIHOTa
packpbiTusi Bompoca. Hamuyue ommOOK M HEIOYETOB MO OTAEIbHBIM IpEeAMETaM B KOJHMYECTBEHHOM
BBIPDOKEHUU OTPaKaeTcsi B  JIOKAJIbHBIX aKTax O TEKyllel M UTOroBod (pyOekHOMW) arTecTaluu
00yJaronuxcs.

«2» («11710X0») — YPOBEHb BBINOJIHEHHS TPEOOBaHUM HUXKE YJOBJIETBOPUTEIHLHOTO: HAPYILIEHUE JIOTHUKH;
HEMOJIHOTA, HEPACKPBITOCTh OOCYK/IaeMOTO BONPOCA, OTCYTCTBHME apryMEHTalUU JIMOO OMIMOOYHOCTH €€
OCHOBHBIX MoJIOKeHUU. Hannume ommOOK M HEIOYETOB MO OTAEIbHBIM IpPEeAMETaM B KOJIHMYECTBEHHOM
BBIPOKEHUU OTPAKAETCs B JIOKAIBHBIX aKTax O TEKyIled M UTOroBoi (pyOexHoil) 00  arrectanuu
oOyuaromuxcs.

KoHTposibHO-M3MepHUTe/IbHbIE MaTepHaJibl IPEAHA3HAYEHBbl JUIsl IPOBEPKH YPOBHS YCBOCHHS
y4yeOHOTr0 MaTepuaja Ha OCHOBaHMHM O0Opa30BaTEILHOTO MHHUMYMa CoOJepXKaHus oOpa3oBaHUs U
TpeOOBaHUH K YPOBHIO IOJAIOTOBKM BBITYCKHMKOB IIKOJ. OHM COCTaBJI€HbI Ha OCHOBE MHOTI'OJIETHEH
Ne1arOrMYecKoi MPAaKTUKU C YUETOM PA3JIMUYHBIX METOIMYECKUX pa3paboToOK.

Ilo BceM rimaBam Kypca M UX pa3jenaMm IpeylaraeTcsl TEKyIIMM U TEMaTUYECKUH KOHTPOJb 3HAHUN U
yMeHull B (opMe XMMHUYECKUX IUKTAHTOB U TECTOB, CAMOCTOSATENbHBIX U KOHTPOJBHBIX PabOT. 3ajmaHus
000MX BapHaHTOB pabOT CXOAHBI [0 COJAEPKAHHIO U XapaKTEPY BBIMIOJIHAEMBIX YUEOHBIX /1€l CTBUH.

Jns opranuzanuu >QQeKTHBHON pabOThI BCEro Kiacca ¢ Y4eTOM MHIMBHIYaIbHBIX CIIOCOOHOCTEMH
KaX/IOTO yyallerocs B psfe padoT, BXOJIIMX B MocoOue, MpeICTaBlIeHbl 3aJaHus Pa3IMYHbIX YPOBHEH
CJIO’KHOCTH.

He3zamMeHMMbBIM MOMOIIHMKOM TeJlarora B KOHTpOJIE 3HaHWM SBISAIOTCS 3aaaHus B ¢opme tecta. Ux
MO’KHO MCHOJIb30BaTh Ha Pa3HbIX ATarax yuyeOHOTOo mpoliecca:

* IIpY U3y4YEHUHU HOBOTO MaTepHala;

* Ha JTale 3aKpelyIeHUs] U3y4eHHOT0 MaTepuaa;

* Ha ypoKkax 000011aroIero mNoBTOPEHHUs;

* IIpU TEKYIIEM U TEMAaTUYECKOM KOHTPOJIE 3HAHUM, YMEHUI 1 HAaBBIKOB YYal[UXCs;



* IIpH MOJIrOTOBKE yJAITUXCS K IK3aMEHaM KaK B YCTHOM, TaK U B MIUCbMEHHOHU (popMe, 0COOCHHO B

dopme EI'D.

JI1st KaKTOM TEMBI U €€ Pa3JesioB IIPEIIOKEHBI TECTOBBIE 3aaHNU PA3HOIO YPOBHS CIIOKHOCTH B JIBYX
BapUaHTaX, pacCuuTaHHble Ha 15—35 MuH unu Ha uensii ypok. i BbICTaBJIEHUS OLIEHKH NpeAaraercs
HCIIOJIb30BATh CIEAYIOLYIO IPOLEHTHYIO IIKaIY:

35% BEIIIOJIHCHHBIX 3aJaHHH — OIICHKA «2;

36—61 % — onenka «3»;

62—85% — omenka «4»;

86—100% — omenka «5».

B 3aBucumocT OT pe3ynbTaTOB BHIIOJHEHHS pa0OThl YUUTEIb MOXKET BHOCUTD B IIPEUIOKEHHYIO CUCTEMY
OILICHUBAHMSI KOPPEKTHUBBI, IOCKOJIbKY OCHOBHAsI LI€JIb KOHTPOJIS B JAHHOM CJlIy4yae — HE COOCTBEHHO
BBICTaBJICHUE OLIEHKH, a ONPEC/IEHUE YPOBHSI YCBOCHUSI yYallIUMUCS y4eOHOTO MaTepualia U HalpaBIeHUM
JabHEeNIIe paboThl HaJl MOBBIIIEHUEM KauecTBa 3HAHUI

3anmanue noja uudpoi 1 omenuBaercs 3 Oamwtamu; moa nudpoit 2 — 5 Oamwtamwu; mon 1udpoit 3-8
Oamnamu. 3aiaHus, OTMEUYEHHbIE *, — JJI UHAWBUIyaJ IbHOTO BBIITOJIHEHUS.

Ecnu He yka3aHO MHOE, Ka)K/IbIi OTBET YacTel OLIEHUBACTCS:

» yactu A — 2 GauiaMu;

» yactu B — 4 Gannamu;

« yactu C - 6 Oamiamu.

OpHako He Bce ydaluecs MPUCTYNaroT K 3aAaHusaM 4acTi C 1 TeM 0oJiee BBIMOJIHAIOT UX MOJHOCTHIO.
UToOBl TOBBICUTH MOJOXKHUTEIBHYI0 MOTHBALMIO K BBINOJHEHHIO 3adaHuil yactu C, y4yuTenb MOXKET
00BSABUTH O BHICTABJIEHUH IO pe3yJIbTaTaM TecTa JIBYX OLIEHOK: MepBoil — 3a yactu A u B, a BTOpoii — 3a
yacTh C — C HCNOJIB30BAHNEM MPOLEHTHOM IIKAJIbl OLICHKH 3HAHUM.

Bompockl a1 Bcex BHJIOB KOHTpPOJS 3HaHUM COCTaBJIEHBI TakMM oOpa3oM, 4TOObI MeAaror ¢ Hx
MIOMOIIIBIO MOT BBISIBUTh 3HAHUS y4alllUXCs [0 BCEM Y3JIOBBIM BOIIPOCAM IJIaBbI U pa3jiesia Kak Ha 0a30BOM
YPOBHE, I'/ie HEOOXOIUMO TOJIBKO BOCIIPOU3BECHNE y4eOHOr0 MaTepraa, Tak 1 Ha yCI0KHEHHOM YPOBHE,
rze Tpedyercss yMeHHe aHaJIM3UPOBATh U CPABHUBATH JIaHHBIE, IPUMEHSS TBOPUECKUE CIIOCOOHOCTH.

Bce o0y4aronue Biibl KOHTPOJIS IPENOIaratoT KOJJIEKTUBHYIO AEATEIHOCTD ydallluxcs JIM0o B mape,
100 B TPYIIIE U CAMOIIPOBEPKY.

IIpy nmoaroToBKEe K KOHTPOJIBHBIM PabOTaM HEOOXOAMMO OOpaTHTh BHUMAHUE HA 3aJaHUs YPOKOB
oOoO1maroniero noBropeHus. B 3Tom ciyuyae yuwamumecss B COOTBETCTBUHM CO CBOMMH CIIOCOOHOCTSIMU
OIpeneNsoT 11 ce0s 3aaHusl, KOTOPbIE MOT'YT BBIIIOJIHUTS.

PacueTHble 3aauM pa3IUYHBIX TUIOB M YPOBHEH CIIOKHOCTHU IPEJCTaBJIEHBbI B 1MOcoOMM OJOKaMu, a
TaKXKe BKJIIOUEHBl B pa3Hble BUJbI KOHTPOJIS 3HAHUH. YUMTeNb MOXKET IO KEJaHUI BKIHOYAaTh MX Kak
JIOTNIOJIHUTEIbHOE 3a/laHie B JIFOOOW BUJA KOHTPOJSL WIM NpeajaraTb y4dalllUMCs OTAEIbHBIE CaMOCTOS-
TeJbHbIE pabOThI 110 PELICHUIO N0I00HBIX 3a/1ad.

IIpoBenenne XMMHYECKOT0 THKTAHTA

3agaHus Juis O0OMX BapUAHTOB KpaTKO 3alMChIBAIOTCS HA JIMLEBOM CTOpOHE JOCKM MM Ha
KOJIOTPAHCIApPaHTEe; OTBETHI HA BOIIPOCHI JKEJIATEIILHO HAMMMCATh Ha 00OpaTHOW CTOPOHE JOCKH WIIM TaKXkKe Ha
KOJOTpaHCIapaHTe. YUYUTEIb 3aUUThIBACT COJIEpKaHUE BOIIPOCA, YUalllUecs 3alMChIBAIOT OTBET B TETPaIAX.
[To okOHYaHMU TUKTaHTa MIPOBOIMUTCS CAMOIPOBEPKA:

* OIMOOK HET — OLIEHKa «5»;

« gomyieHbl 1—2 ommoku — «4»;

* JIOMYILEHBI 3 OMUOKH — «3».

B 3aBHCcMMOCTM OT CTENEHU MOATOTOBIEHHOCTH YYalllUXCSA YUYUTENb MOXKET HM3MEHUTh KPHUTEpHUi
OLIEHKU paboT B M0JIb3Y YUEHHKA.

IIpoBeaenne caMoCTOATEILHOM PadOTHI

CamocrosTenbHas paboTa mpeanosaraeT Jubo MapHyro, JMOO TpynmnoBylo ¢opMy paboThl M Jaet
BO3MOJKHOCTh JIy4Illleé OTpabOTaTh H3ydyaeMble BONPOCHl MOJ KOHTPOJEM Y4YUTEeNs M B XOJe
CaMOCTOSITEJIbHON JIeATeNbHOCTH (A1 o0ydaromieil paboTsl) JIMOO JIyyllle MOJArOTOBUTHCS K KOHTPOJIBHOM
paboTe, KOTOPYIO HPEJICTOUT BBINOJHATH Ha CieAyloleM ypoke (st obobmiaromiei pabotel). 3amaHus
BBITMIOJIHAIOTCS B Mape (TpyMIe), 4TO MO3BOJSET SKOHOMHUTH BpeMsl Ha oTBeT. OTaesnbHble 3a1aHus (Mof
3HaKOM *) ydJalquecss BBINOJHSIIOT CaMOCTOSATENbHO. JIJIi KOHTPOJS ydalluMcs TpeloCTaBisIeTcs
BO3MO’KHOCTh CBEPUTH CBOHM OTBETHI C 3TAJIOHAMH, KOTOpPbIE OYAYT JaHbl YUUTEJIEM IO OKOHYaHUU pabOTHI.



OneHKa MPAKTHYECKUX YMEHUI ydammxcst

Yunrean AOJDKCH YYUTBIBATDL:

- IPpaBHJIbHOCTDL OMMPCACIICHUS LCIIN OIIbITA,

- CaMOCTOSATEIBLHOCTh M0100pa 000pyIOBaHUS 1 OOBEKTOB;

- II0CJIEA0BATCIIBHOCTH B BBIIIOJIHCHHU U pa6OTBI I10 3aKJIadKE OIIbITA,

- JJOTHYHOCTh M TPAMOTHOCTh B ONIMCAHUU HAOJIIOJICHUH, B (JOPMYIUPOBKE BHIBOJIA M3 OMBITA.

Ortmerka - IPaBWJIBHO OTIpeJIesieHa 1eJb OTbITa,

"o - CAMOCTOSATEIBHO, C HEOOXO0IMMOI MOCIEI0BATEILHOCTHIO POBEAEHBI IO00P
000pymoBaHUs U 0OBEKTOB, a TAaKXKe padoTa 1Mo 3aKIIAKE OIIbITA;

- Hay4HO TPAaMOTHO, JIOTUYHO OTIMCAaHBI HAOMIOIEHUS B C(OPMYITUPOBAHBI BEIBOBI U3

OIIbITA.
OtMmeTka - IPaBHJILHO OTIpeJiesieHa 1eJb OTbITA;
"4 - CaMOCTOATENLHO MIPOBEIeHa paboTa 1Mo Mo 100py 000pya0BaHus, OOBEKTOB;

IIPH 3aKJIaJIKe OIbITa AOMycKatoTcs 1 -2 omuoKu;
- HAy4YHO TPaMOTHO, JIOTUYHO OINMCAHbl HAOIIOAEHUS U CPOPMYITHPOBAHBI BHIBOJIBI U3

OTIBITA;
- B OITMCAHUM HAOIIOCHUN U3 OTIBITA JIOMYCKAIOTCSI HEOOJIBIITNE HETOYHOCTH

OtMmeTKa - IPaBWJIBLHO OTIpeJIeNieHa 1eJh OTIbITA,;

"3 - o100p 0060PYIO0BaHUS U 0OBEKTOB, a TAKKE paOOTHI TIO 3aKJIAKE OTIBITA MPOBEICHBI C

ITOMOIIIBIO YUUTES;
- IOMYCKalOTCS HETOYHOCTH U OIIMOKYU IPU 3aKJIaJIKe OIbITa, ONMCAHUKN HAOIIOACHUH,
(hopMyITMpPOBaHUH BBIBOJIOB.

OtMmeTKa - He OIpe/ieNieHa CaMOCTOSITEIIHHO TIeTh OTIBITA,
A - HE 0TOOpaHO HYXKHOE 000PYI0BaAHNE;
- TOITYCKAIOTCs CYIIECTBEHHBIC ONTMOKY MPH 3aKIaKe  0(OPMIICHHH OTIBITA.

Ouenka ymenui [IpoBoasit HaGM0AeHUS

Yuurtens 10KEH yIUTHIBATD:

- MPaBUJILHOCTH IPOBECHUS HAOMIOIEHUH IO 3a/ITaHUIO;

- YMEHHUE BBIJICIATH CYIIECTBEHHBIC TPU3HAKK Y HAOII0aeMoT0o 00BbeKTa (mpoiiecca),

- JIOTUYHOCTh U HAYYHYI0 TPaMOTHOCTh B 0(hopMIICHIH pe3y/IbTATOB HAOIIOACHUI U B BBIBOJIAX;
- IpoBeieHNe HAOIIOACHUSI 110 3aJaHHIO;

OtMmeTka - MPaBUJIHHO MO 3aJIaHUIO YYUTEIIS [IPOBEICHO HAOMIOIEHNUE;
"5 - BBIJICJICHBI CYILIECTBEHHBIE MPU3HAKU Y Ha0t01aeMoro o0beKTa (mpoiiecca);
- JIOTUYHO, HAYYHO T'PaMOTHO O0(pOPMIIEHBI Pe3yabTaThl HAOIIOJCHHUI U BBIBO IbI.
OtMmeTka - MPaBUJIBHO MO 33/IaHUI0 YYUTEIS MPOBEACHO HAOII0ACHUE;
M4 - IPU BBIJICJICHUN CYIIECTBEHHBIX MPU3HAKOB Yy HAa0III0/1aeMOT0 00beKTa (Ipoiecca)

Ha3BaHbI BTOPOCTCIICHHBIC,
- JOITYCKACTCA He6pe)KHOCTB B O(i)OpMJ'IeHI/II/I Ha6J'II-OI[eHI/II71 1 BBIBOJOB.

OrMmeTka - IOMYCKalOTCs HETOUYHOCTH U 1-2 oKy B MpoBeIeHUU HAOIIOACHU 110 3aJaHII0
"3 YUUTENS;

- TIPY BBIJICIICHUH CYIIECTBCHHBIX MPU3HAKOB Y Ha0IIt0JaeMOro o0beKkTa (mporiecca)
BBIJICTISIFOTCS JIUIIb HEKOTOPBIE;

- nomyckatorcs omuoku (1-2) B ohopmieHnn HaOI0IeHUN U BBIBOJIOB.

OT1meTrka - nomyckatorcs omuoku (3-4) B mpoBeieHUU HAOMIOACHUHN TI0 3aJaHUI0 YUUTENS;

A - HeTPaBUJIHHO BBIICTISIOTCS IPU3HAKU HabIrogaeMoro oobekTa (mpoiecca);

- nomyckatorcs omuoku (3-4) B ohopmieHnn HaOI0IeHUH U BBIBOJOB. PopMa aTTecTaiun
Mo OMOJIOTUU MOKET ObITh PA3TUYHOMN: YCTHBIN PK3aMEH Mo Ouieram, 3ammra pedepara,
TECTUPOBAHUE, 3aIIUTA TPOEKTA.

@opmbl NpeIcTABIeHUsI 00pPa30BaTeIbHBIX Pe3yabTATOB!
e Talenb yCIeBaeMOCTH IO MpeaMeTaM (C yKazaHHeM TpeOOBaHUH, MPEABIBISIEMbIX K BBICTABICHUIO
OTMETOK);




® TEKCThl HUTOTOBBIX JHMArHOCTHYECKUX KOHTPOJIBHBIX pabOT, AWKTAHTOB W T.0. W aHAIU3 WUX
BBITIONTHEHUST oOyuatomumcst (MHbopMals 00 3JIEMEHTaX W YPOBHSX IPOBEPSEMOT0 3HAHUS —
3HaHUs, TOHUMaHUs, TPUMEHEHUS, CHCTEMaTU3alIUN );

® yCTHas OIICHKA YCICUIHOCTH PE3yIbTaTOB, POPMYIHPOBKA MPUYUH HEyJa4 U PEKOMEHAAIMNA TI0
YCTPaHCHHIO TPOOETIOB B 00YYSCHHOCTH TIO MPEIMETaM;

e OPTQOIHO;

® pe3yabTaThl MCUXOJOTO-TIEAArOTHUYECKUX HCCIEAOBAaHUM, WLTIOCTPUPYIOUIUX IUHAMHUKY Pa3BUTHUSA
OTJICITbHBIX HHTEJUICKTYAJIbHBIX U JINTYHOCTHBIX KadecTB oOyJaromierocs, YY1,

Kpurepusimu oneHuBaHMA SBISIFOTCS:
® COOTBETCTBHE JOCTHUTHYTBIX NPEIMETHBIX, METANpPEAMETHbBIX M JIMYHOCTHBIX pE3yJIbTaTOB
oOyyaromuxcsi TpeOOBaHUAM K pe3yjbTaTaM OCBOEHHUS 00pa30oBaTEIbHON MPOTpaMMbl OCHOBHOTO
obmero oopazoanus OI'OC;
e JMHAMHUKa pe3y/lbTaTOB MPEIMETHON 00yueHHOCTH, (popmupoBanus YVY /1.
OneHka JOCTHKEHUSI METallpeIMETHBIX pe3ybTaToB MoXkeT. [IpoBoasSTCS B X0J€ pa3IMUHbIX IPOLEAYP.
OcHOBHOM Tpo1IEeAYPOI UTOTOBOM OLIEHKH JOCTUKEHHSI METAIIPEIMETHBIX PE3YyNbTaTOB SBISETCS 3auuma

umoco6020 MH()M@MOyaﬂbHOZO npoexkma



KAJIEHJIAPHO-TEMATHUYECKOE IINTAHUPOBAHHE.
XNUMMS 8 KITACC I'adopuensin O.C. (2 yaca)

HUcnoab3oBanu Kou- Jlara
Jomamuee e iiaH/gak
Ne Tema ypoka BO
3aJaHue o0opya0oBaHuA T
4acos
«Touka PocTa»
BBonubiii nHCTpyKTax 1o Th Ha
1 | ypokax xumuu. XUMHsI-4aCTh 1 ypox "§1, 1
€CTECTBO3HAHUS onpeneseHus "
5 1 ypox "§2, 1
ITpenmeT xumun. BemecTra Ne3 9";
JlaTuuk Temmepatypsl
TJIaTHHOBBIH,
3 | IlpeBparieHus BEIIECTB. TEPMOMETD, 1
Otnnune xummndecko peakuuu | 1 ypok "§3 NeS5, [snextpuueckas
OT (PUBHYECKUX ITPOIIECCOB ATUKETKU"; TTUTKA
4 Ponp xumuu B )xu3HU yenoseka. | 1 ypok "§4 1
Kparkuii ouepk uctopru XMMuu | TOKJIaabl";
[Tepuonnueckas cucrema 1 ypok "§5
5 | XUMHYECKHUX IJIEMEHTOB. 3HAKH | YUHUTh 1
XUMHUYECKHUX DJIEMEHTOB Tabsuiy";
Xumuueckue GopmyIbl.
6 | OTHOCUTEBHBIC aTOMHAS U 1 ypok "§6 Ne6 1
MOJIEKYJIIpHAsi MacChl (m.)";
7 OCHOBHBIE CBEAECHUS O 1 ypox "§7 Ne2, 1
CTPOEHHUU AaTOMOB 4"
N3meHenus B cocTaBe suep
8 | aToMOB XMMHUYECKHX JIeMEHTOB. | 1 ypok "§8 No3- 1
HN3oTombr 4"
Onektponbl. CTpoeHue
9 | snexTpoHHBIX 00070Uek aToMOB | 1 ypok "§9 Ne3, 1
XUMHUYECKKKHUX 3JIEMEHTOB 4"
[Tepuonuueckas cucrema
10 | XUMHUECKHX JIIEMEHTOB H 1
cTpoeHue atoMoB. MI3MeHeHune I ypox "§10
Yyca 3JIEKTPOHOB Ctp. 61-63";
Jlatuuk Temmepa-
TYPBI [IATHHO- BbIH,
11 JaTYUK TEM- 1
I ypox "§10 mo | meparypsl TepMo-
Honnas cBs13p KoHIa Ne2"; HapHbIA
JlaTuuk
TEMIIEPATyPhI
12 TIIATHHO- BHIH, 1
I ypok "§11 JATYHK TEM-
KoBasienTHast HenossipHast CBA3b | NoS"; TepaTypsl TEPMO-




HIApHBIN

Jlatuuk Temmepa-
TYpBI [JIATHHO- BbIH,
13 | KoBanenTHas nomisipHas JIATYUK TEM-
XUMHUYECKas! CBA3b. I ypok "§12 epaTyphl TEPMO-
DJIEKTPOOTPUIATEILHOCTh No2"; TapHBIN
14 [ToHgTHE O METAIIIMYECKOU 1 ypox "§13
CBS3H No4";
O600uieHue u cucrematuzauus | 1 ypok
15 | 3HaHuii no Teme: « ATOMBI "MOArOTOBUTHCS
XUMHUYECKHUX IJIEMEHTOBY K K/p";
16. | KontponbHas pabora Nel. 1 ypoxk
KP [ AToMbI XuMHUUYECKHX 3JIEMEHTOB | "IOBTOpEeHUE";
[Ipubop ans
17 OTIBITOB C
Ananus k/p. Baxxuneiue JJIEKTPUYECKUM
IIPOCTBIE BEIIECTBA - METAJLJIbI 1 ypok "§14"; TOKOM
18 [IpocTeie BemiecTBa - 1 ypox "§15
HEMETaJIJIbI Ne3";
19 KonmuecTBo Bemectsa. Mob. 1 ypok "§16,
MonsipHas Macca Ne2,3";
20 MonsipHbIil 00BEM 1 ypox "§17,
ra3000pa3HbIX BEIIECTB Nel 4";
1 ypok "3amauum
21 Pemenne 3amau o dhopmyie No2 u 5";
° ;
O6o006menune u cucreMaru3anus | 1 ypok
22 | 3nanwmii mo teme «IIpocTeie "IIOITOTOBUTHCS
BEILIECTBA» K K/p";
1 ypoxk
23. "
KP KonTtponbsnas padora Ne2. OBTOPUTH
ITpocThie BemniecTBa IICXD";
Ananus k/p. CteneHb
24 | oxucnenus. bunapHsie I ypox "§18
COCIUHCHUS Ne6™;
o5 Oxkcuppl. Jleryune Bonopoansie | 1 ypok "§19,
COCIUHECHUS Nel,4";
26 OcHoBaHMs, UX COCTAB U 1 ypox "§20,
Ha3BaHMUS Ne4,6";
97 1 ypok "§21,
KucnoTel, nx coctaB 1 Ha3BaHus | Ha3BaHus, No4";
28 1 ypox "§22,
Comum, ux cocTaB M Ha3BaHUS 3anucu Ne3";
29 OCHOBHbIE KJIACChI 1 ypOK" "§19-22,
HEOPraHMYECKUX BEIECTB 3ajada";
30 AMopodHbie u kpuctaiinueckue | 1 ypok "§23,
BeIIeCTBA Ne7";




JlaTuuk

31 YucTeie BENIECTBA U CMECH. 3NEKTPOITPOBOTHO
Paznenenue cmeceit. Ouncrka I ypox "§24, CTH, H(POBOI
BEILIECTB Ne4™; MHUKPOCKOII

[pubop nns

32 | MaccoBas u 00bEMHas 101U 1 ypok "§24-25, | onpeneneHus
KOMITOHEHTAa CMECH Ne3.6"; COCTaBa BO3/yXa
[Ipaktuueckas pabora Nel. 1 ypox JlaTuux

33 [Tpuémbl oOpareHus ¢ "opopMuUTH TEMIIEPATYPHI
71a00paTOpHBIM 000PYyI0BaHUEM. | pabOTy B (Tepmomap- Hblit),
Crpoenue nnamenu. Th TeTpaab'; CIIUPTOBKA
Pacuérnl, cBSI3aHHBIE C

34 | ucrnonb30BaHUEM MOHSATHUS 1 ypox "§25
«IIOJIS» Ne6";

1 ypox

35 | [Ipaktuueckas padota No2. "oopMUTH B
AHaJn3 NOYBbI U BOJBI TETpajib ' ;

36 Pemienue 3anau Ha HaxoxaeHue | 1 ypok '"3amauw,

MacCOBOI U 0OBEMHOI HOJIEH §25":
[Tpaktuueckas pabora Ne3. 1 ypoxk

37 [IpuroroBiienue pacTBopa ¢ "opopMUTH
3aJITaHHOM MacCOBOM J0JieH paboTy B
PacTBOPEHHOIO BEIIECTBA TeTpaab';

1 ypoxk

38 "TloBTOpEHUE,
O606menue. CoegnHeHUS HOATOTOBUTHCS
XUMHUYECKUX DJIEMCHTOB K K/p";

39 KonTtponbsnas paborta Ne3. 1 ypoxk

KP CoennHeHNs XUMUYECKUX "TloBTOpUTH
3JIIEMEHTOB onpezaeaeHus "

40 Ananu3z x/p. ®uzndeckue 1 ypok "§26
SIBJIEHUS B XUMUU Nel-6";

a1 XUMHUYECKUE peaKIuu. 3aKOH 1 ypox "§27 Becsl anekTpos-
COXpaHEHUsI MACChl BENIECTB No2"; HBIC

42 I ypox "§28
XHUMUYECKNE YPABHEHHUS No2";

[TpakTuueckast padorta Ne4. 1 ypok TlaTank Temrepa-

43 HaGmronenwns 3a usmeHenusiMu, | "ohopMuThH VOl
MPOUCXOSAIIUMHU C TOpSLIEH paboty B (Tyep MonapHbii)
CBEUOH M UX OIMCAHHE terpaau, No3"; P P

1 ypok

44 | CocTaBiieHHUE YpaBHEHUM "3a/1aHuA B
XUMUYECKUX PEaKIUn TeTpaau';

45 Pacuétpl mo xuMu4yeckum 1 ypox "§29
ypaBHEHHSIM NeS";

46 | Peakniuu pa3nokeHHsI 1 ypox "§30




Nel™;

I ypox "§31
47
Peakuuu coenuneHus Ne2";
48 I ypox "§32
Peakiuu 3amereHust Ne2 zammcu";
49 1 ypox "§33
Peaknum oOMena Ne4":
1 ypox
50 [Ipaktuueckas pabora NoS. "opopMuUTH
Tunel ¥ NpU3HAKKU XUMUYECKUX | paboTy B
peaxiui TeTpaab';
1 ypox "§34
51 | Tunbl XUMHYECKUX PEaKIMil HA | MOATOTOBUTHCS
IIPUMEPE CBOMCTB BOJIbI K K/p";
5o KonTtponbshas padora Ne4.
KP N3menenust, mpoucxoasmue ¢ '1' YPOK )
BEIIIECTBAMHU NOBTOpEeHUE";
PactBopenune kak ¢pusuKo-
53 | XUMHYECKUM MpoIece. 1 ypok "§35
PactBopuMOCTb No5";
DIIEKTPOJIUTHI U
5 | HEPIEKTPOIHUTLL.
DIIEKTPOTUTHYECKAS
JTACCOLIAALNAS 1 ypok "§36";
OCHOBHBIE TTOJIOKEHUS TEOPUHU
95 | BAEKTPOIUTUYECKOU
JIHUCCOLIAIIAN 1 ypok "§37";
1 ypox "838
56
HNoHHble ypaBHEHUS No5";
Hatuuxk pH,
103aTop 00bEMa
KHUIKOCTH,
OropeTka, 1aTIuK
o7 TEMIIEPATYPBI
Kucnotsl B cBeTe Teopuun TLIATHHO- BBIH,
AIEKTPOTUTHIECKOU JIATYUK JTaBJICHHUS,
JIMCCOITHAIAH, UX 1 ypok "§39, MAaTHHTHAs
KiIaccudukaiys, CBONCTBa 3anucu'; MeInanka
Hatunk pH,
103aTop 00BEMa
KHUIKOCTH,
OropeTka, 1aTIHK
58 TEMITEPaTYphl
OcHOBaHUs B CBETE TEOPUU TLIATHHO- BBIH,
AIEKTPOTUTUICCKOU JIATYUK JTaBIICHHUS,
JIMCCOLIMaIi1, UX 1 ypox "§40, MarHUTHast
KJIaccudukars, CBOMCTBa No3,5"; MelIanka




Oxkcuppl, X Kiaccupukaus,

1 ypok "841,

59 CBOMCTBa No5";

60 Conu, ux xkinaccupukanms, I ypox "§42,
CBOMCTBA Ne3,5";
['eneTnyeckas cBA3b MEKIY

61 | kmaccaMu HEOPraHUYECKUX 1 ypok "§43,
BEILIECTB Ne2'":

1 ypox

62 [Ipaktuueckas pabora Ne6. "opopMUTH
CBolicTBa KUCJIOT, OCHOBaHUH, | paboTy B
OKCHJIOB, COJIeH TETpajib ;

1 ypox "Crp.

63 [Ipaktuueckas pabora No7. 274 opopmuTh
Perienne skcriepuMeHTANIBHBIX | paboTy B
3aj1a4 TEeTpajib ;

64 OkucnurenbHO- 1 ypok "Ctp.
BOCCTAHOBUTEJILHBIE PEAKIIUU 275"

1 ypox "§44,

65 No7

MOATOTOBUTHCSI
Peakuuu nonanoro oomMena K K/p";

66 1 ypoxk

Nroropas koHTposbHAs paboTa | "moBTOpEeHUE";
1 ypoxk

67 "ypaBHEHUSA
Ananuz x/p. CBOMCTBa KUCJIOT, | peaKIui,
OCHOBAHHUM, OKCHJIOB H COJICH 3agava’”

68 | Pe3epn




KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHME.
puessin O.C. (2 yaca)

XNUMMUS 9 kaace I'ad

HUcnonb3oBanue
Jara Kou-
Ne Tema ypoka Aomauee | - obopyaonatusi miaan/pa | Bo
3aJaHue HEHTpa «Touka
PocTta» KT qacoB
XapakTepuCcTUKa XUMHUECKOTO 3JIEMEHTa
| | Ha OCHOBaHWH €ro MONOKEHHS B 1
MEPUOAUYECKOU CUCTEME 1 ypoxk
J.M.Menneneena "§1 Nel";
CBOMCTBO OKCH0B, KUCIIOT, OCHOBAHUI U
COJIEU B CBETE TEOPUU Harnk
2 . 5JIEKTPOIPOBOIHO 1
anekTposutrdeckon aquccormanuu (TI1) | 1 ypok .
Y TIPOLECCOB OKUCIICHUA-BOCCTaHOBIEHUs | "'§2 No2";
1 ypok
3 "§2 No3, 1
AmdoTepHbIe OKCHUJIBI i TUIPOKCHIBI 3anucu';
1 ypox
"§3
4 XapakTep 1
[Tepuoanyeckuii 3aKOH U MEPUOUYECKAs | UICTHKA
CUCTEMA XMMHYECKUX DIIEMEHTOB AIIEMEHTA
J1. 1. Menneneena "
Krnaccuduxarus XuMHYECKUX PEaKIIHA.
5 | OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE 1 ypoxk Hartank pH 1
peaKIuu "84-6";
1 ypoxk
"86.
5 Z{’paBHeHH 1
peaxumit"
Bek meHbIi, OpOH30BBIN, JKEJIE3HBIN ;
[TonoxeHne MeTaIoB B IEPUOANYECKON
7 | cucreme xumuueckux 3neMenToB (IICX3J) [ 1 ypok 1
1 0COOCHHOCTH CTPOEHHE UX aTOMOB "§7-8"
3 1 gﬁOK Jlatunk 1
XHUMHUYECKHE CBOMCTBA METAJIIOB Ne5,7"; HalpAKCHIA
9 1 ypok 1
OO011e NoHSATHE O KOPPO3UHU "§13";
1 ypok
10 "810 1
CmiaBel, MX CBOMCTBA U 3HAYCHUS No4™":
11 Mertanisl B ipupoze. O6uue crnocods ux | 1 ypok 1
TIOJTy9EHHE "812, 9",
12 OO6u1as xapakTepuCTUKa HIEMEHTOB 1 ypok 1
IJIAaBHOW MOATPYNITBI | Trpymimsl "813




Nel™;

1 ypox
13 "§13 Crp.
90-94
CoenuHEHNE MICTOYHBIX METAIJIOB Ne2";
1 ypox
14 | O61mas xapakTepuCcTHKa 3JIEMEHTOB "§14 no
IJIABHOM NOATPYNNBI 2 TPYIIIbI ctp 99";
JlaTunk HneKTpo-
1 YpOK MTPOBOIHOCTH,
15 " § 1 4 110 MaFHI/II-[THI/EIlg[OMC' ;I;aﬂl(a,
Baxneinmue coequHeHUA KOHIIa HOJ‘Iy‘IIG):HI/IﬂpFIiOB W
HIEJIOYHO3EMENIbHBIX METAJIJIOB No5"; anna-pat Kunra
1 ypox
16 | Antomunuit, pusnueckue u xumuueckue | "§15 No
CBOMCTBa 4"
1 ypoxk
17 "§16 o
ANIOMUHUN B €ro COeTUHCHUS KoHI1Ia";
Kenezo. Ctpoenne atoma, GU3UIECKUE U
1g | XuMHUeCKHE CBOMCTBA MPOCTOTO 1 ypoxk | P——
BeliecTBa. ['eneTnyeckue psaabl Fe2+ "§17 no
Fe3+ ctp. 119";
KauectBennnie peakuuu Ha Fe2+ Fe3+. 1 ypoxk
19 Baxueiiue conn }KGJIGBUa. 3HaueHue "§17 no
’KeJe3a, ero COeIMHEHUM U CIUIaBOB B KOHLIA
IIPUPOJIE U HAPOJHOM XO3SMCTBE No4";
1 ypoxk
20 [Ipaktuueckas paboraNel. "opopmu
Ocy1iecTBiIeHNE LEMOYKH XUMUYECKUX Th
IpeBpaIieHui MEeTalJIOB paboty";
1 ypok
21 "opopmu
[Ipaktrueckas padorta Ne2. [Tonyuenne u | Tb
CBOWCTBA COCIMHEHUI METAJIJIOB paboty";
1 ypok
"opopmu
Th
22 paborty,
[IpakTrueckast padbota Ne3. Pemenue IIOJATOTOB
AKCHEPUMEHTAIbHBIX 33/]1a4 Ha UTHCA K
pacrno3HaBaHUE U NOJYUYEHUE BEIIECTB K/p";
23 1 ypox
: "MmoBTOpH
K Th
P | Kontponbsnas pabota Nel. Mertassl [ICXD";




1 ypox

24 518"
AHanu3 KOHTPOJIbHOM paboThl. O0IIas "8§18
XapaKkTEePUCTUKA HEMETAIIJIOB No3.,4";
Kpucrannuueckoe cTpoeHre HEMETAIIOB -
IIPOCTBIX BEIIECTB. AJJTIOTPOIIHS.
25 | duznyeckre CBOMCTBA HEMETAIIOB. 1 ypoxk
OTHOCUTEIBLHOCTE MMOHATHH «MeTa»; 1 | "818,
KHEMETaI» 3amucu";
1 ypox
26 "819
Bonopon No4";
1 ypox
97 "8§20-21
No7
Bona ctp.152";
28 1 ypox
OO6m1as xapakTepUCTHKA TaJIOTCHOB "8§22";
Anmapar g
29 | OcHOBHBIC COEIUHEHHUS FaTOTCHOB, HX 1 ypoxk .
> MUYECKHX IO~
CBOMCTBA "§23"; 1IeCCOB
KauectBeHHas peakiiysi Ha XJIOPUI-HUOH.
30 | KpaTtkue cBenenus o xyope, opome, prope | 1 ypok I[aTq:IIgHX;OpHH_
U one "§23":
1 ypoxk
31 o I
[IpuMeHeHre TaloreHOB U UX coeIMHeHuH | 824",
32 ! ypox
Kucnopon 825",
Cepa. CtpoeHue aroMa, aJuIOTpOIus, 1 ypoxk
33 | cBOMCTBA U TPUMEHEHUE POMOUYECKOM "§26 Neo
Cephl 5"
'1' §}§;O(I§Tp. Annapar gna
NPOBEAEHUA XU-
34 195-1971 MWYECKNX peak- Ll,l/1l71
YpaBHEHH | (ANXP), npu-6op ans
I nony4ye- HXA rasos Uaun
Oxcuppl cepel (IV) u (V1) peaxuii" annapar Kunna
1 ypok
35 CepoBoIOpOIHASI M CEPHUCTAS KUCIIOTHI. "§27 no
CepHas kucnota u e€ conu. KauectBeHHasi | KOHIIa,
peaknus Ha Cynb(aT-HOHbI No5";
1 ypok
"odopmu
36 | [IpakTtrueckast pabota Ne4. Pemenne Tb paboTy
HKCIIEPUMEHTATBHBIX 33J1a4 TI0 TEME B
«IToarpynmna rajoreHoB» TeTpasb ;




1 ypox

"opopmu
37 | [Ipaktuueckas pabora Ne5. Pemenue Tb paboTy
AKCTIEPUMEHTATBHBIX 3a7]a4 110 TEME B
«[lonrpynna kuciopoaa» TeTpaasb';
1 ypox
38 "§28
A3oT Noq";
1 ypox Jlatuuk
39 "829 3J1EKTPOIPOBOIHO
AmMMuax Nog"; cTH
1 ypox
40 "830
Conu aMMOHUS Noq";
TepmopesucTop- Hblit
JATYUK TEM-
neparypsl, faTaikpH,
JaT4yuK JJICK-
TPOIIPOBOAHOCTH
41 oo
BCICHUA XUMHUYC- CKUX
I ypox pearui (ATIXP),
"§31 Crp. MArHHUT- Hast
Oxkcuast azota (I11) u (IV) 220 Nel"; MeIaKa
1 ypoxk
42 | A3oTHas KucCI0Ta, €€ CBOMCTBA U "§31 no ﬂaTq;fH}éﬁTp a
PUMEHEHNE KOHIIA";
1 ypoxk
43 dochop "8§32";
1 ypoxk
a4 VYriepon "833"
1 ypoxk
45 "§34 Crp.
Oxkcuasl yriuepoaa (I) u (IV) 242-244",
1 ypok
16 "§34 no
KOHIIA
VYronpHas KUCJI0Ta U €€ COIu Ne6";
1 ypok
47 "8§35
Kpemnuii. Okcug kpeMHUs No2";
1 ypok
"§35 no
48
Cummukatel. CruinKkaTHaAs KOHIIa
MPOMBIIIIIEHHOCTD No4";
[IpakTuueckast padota Ne6. Perienue 1 ypok
49 | sKCTIEpUMEHTATBHBIX 33/1a4 TI0 TEME "odopmu
«Ilonrpynnsl a3oTa u yriaepojaa» Tb paboTy




B

TeTpajib ' ;

1 ypox

"opopmu

Tb paboTy

50 B

TEeTpalib';
[Ipaktuueckas pabora Ne7. ITonyuenue, "moBTOpE
coOMpaHue 1 pacro3HaBaHUE Ta30B Hue";

1 ypox

51 "TToBTOpE
Pemenue pacu€THbIX 3a1a4 Hue";

1 ypox

52 "moaroTo

BUTHCS K
O00061enne. Hemeraminl K/p";
53
: 1 ypoxk

K "MmoBTOpE

P | KonTtponpsHas pabora Ne2. Hemeraibl Hue'";
AHanu3 KOHTPOJIbHOU pabOTHI.

54 ITepuonndeckuii 3akon u Ilepuoguueckas | 1 ypok
cucrema JI.11.Menzeneesa B cBete Teopun | 836
CTPOEHHUS aToMa 3ajaHus'";

1 ypoxk

55 "TEeCTOBBI

e
3nauenue Ilepuoguueckoro 3akoHa 3ajaHus'";
1 ypoxk

56 | Buapl XUMHAYECKHUX CBSI3E€M M TUIIBI "837,
KPUCTAJUIMYECKUX PEIIETOK 3agaHus";

57 1 ypok
Knaccudukaimys XuMU4ecKux peakiui "838";

1 ypok

58 "8§39,
CKOpOCTh XUMHYECKUX pEeaKIui 3agaHus'";

1 ypok

59 | Knaccudukamnus HeopraHHIeCKux "3aaHus
BEIIICCTB oro";

1 ypok

60 | XumMudeckne CBOMCTBA HEOPTraHUUISCKHUX "3aaHus
BEIIECCTB orna";

1 ypok

61 "3amaHus
['eHeTnyeckue psiipl METAIIIOB oro";

62 | ['eHeTHUecKue psibl HEMETAIIIIOB 1 ypok




"3anaHusA

orao";
1 ypox
63 "IIOAT0TO
BUTKCS K
O606mmenue 3a kypc 9 kacca K/p";
1 ypox
64 "moBTOpE 1
WroroBast KOHTpoJIbHAs paboTa Hue'";
1 ypox
65 "MmoBTOpE 1
Ananus K/p Hue'";
66 | MToroBoe 3aHsiTue 1
67 | Pezepn 2

68
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