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[HosicHuTeIbLHASA 3aNTUCKA

PaGouass mporpamma cocTaBieHa B COOTBETCTBMM ¢ TpeboBaHusmMu DenepanbHOTO
roCyJapCTBEHHOTO 00Pa30BaTEeIbHOTO CTaHAAapPTa OCHOBHOTO OOIIEro 00pa3oBaHMs BTOPOTO MOKOJICHUS,
[TpuMmepHOIl mporpaMMbl OCHOBHOTO 00Iero oOpa3oBaHus 10 XMMUU U aBTOpcKoil IIporpammel kypca
xumun 171 8-9 xinaccoB obimeodpazoBarenbHbix yupexkaenuit O.C. I'abpuensina (2014 roxa). Hacrosmas
IporpaMMa y4uThIBaeT pekoMeHaanuu [IpumepHoit mporpaMmsel 0 XMMHUU /17151 OCHOBHOM LIKOJIBI.

Pabouas mporpamMma 1O XHMHHU: KOHKPETH3MpYeT TMoJoKeHUs: DyHIaMEeHTaIbHOrO sjpa
cofiepKaHMsl OOYYEHHs] XMMHH C YY€TOM MEKIPEIMETHBIX CBSA3€H Yy4eOHBIX MPEIMETOB €CTECTBEHHO-
HAY4YHOT'O LIMKJIA; OIpEJeIsieT MOC/IeA0BaTeIbHOCTh U3yUeHNs €AMHUL] COAEP)KaHUS 00YYEeHUsT XUMUU U
dopmupoBanus (pa3BUTHA) OOMMX YYEOHBIX M CHENU(PUYECKHX TPEAMETHBIX yMEHH; HaeT
OPUEHTHPOBOYHOE paclpeielieHne yueOHOro BpeMeHH 110 pas3jieiaM U TeMaM Kypca B MOJAIbHOCTH «HE
MEHEe.

Copnepxanue nporpaMMbl HalpaBlI€HO HAa OCBOECHUE 3HAHMM M Ha OBJIAJICHUE YMEHUSMHU Ha
06a30BOM ypoBHE, 4TO cooTBeTCTBYeT OOpa3oBaTeNbHOM MporpaMme KOsl OHa BKIIIOYAET BCE TEMBI,
IpeIyCMOTPEHHBIE (peiepabHbIM IOCY1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM OCHOBHOI'O OOLIEro
o0pa3oBaHMs 10 XUMUU U aBTOPCKOM MporpamMmoi yueOHOro Kypcea.

[Iporpamma kypca «XHMHH» IOCTpO€HAa HAa OCHOBE CHHMPAIbHOM MOJAENH, IperycMaTpuBaroIeit
MIOCTETICHHOE Pa3BUTHE U YIIyOJICHHUE TEOPETHUECKUX IMPEICTABICHUHI MPH JTMHEHHOM O3HAKOMJICHUU C
SMIMPUYECKUM MATEPUATIOM.

B npenmerax ecTecTBEHHO-MATEMAaTHMYECKOTO IMKJA BEAYLIYH pOJb WrpaeT [O3HaBaTeIbHas
JESATETbHOCTh M COOTBETCTBYIOIIME €U TIO3HABaTeJIbHbIE Y4yeOHBbIe JeicTBUs. B CBs3m Cc sTUM
OCHOBHBIMH LeJISIMH 00y4eHHs XUMUU B OCHOBHOW LIKOJIE SIBJISIOTCS:

1) ¢opmupoBanme y oOy4aromuxcs yMEHUs BUIETh U IMOHMMAaTh LIEHHOCTh 0Opa30BaHUs, 3HAYMMOCTb
XMMHUYECKOTO 3HAHUS JUIsl KaKJOro YeJOBEKa HE3aBUCHUMO OT €ro NpoQecCHOHaNbHON AESTeNbHOCTH;
YMEHUS pa3ianyaTh (paKkThl U OLIEHKH, CPAaBHUBATH OLIEHOYHBIC BBIBOJIBI, BUAETh MX CBSI3b C KPUTCPUSIMHU
OLIEHOK U CBSI3b KPUTEPUEB C OINPENEICHHOM CHUCTeMOW IeHHOCTeH, popMynupoBaTh U OOOCHOBHIBAThH
COOCTBEHHYIO TTO3UIIHIO;
2) ¢dopmupoBaHue y oOy4aromIMXcsl IIEJOCTHOTO IPEICTaBIEHUS O MUPE M POJM XMMHUHU B CO3JAaHUU
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTUHBI MHpa; YMEHHUS OOBSACHATH OOBEKTHI U MPOLECCHI
OKPY’KAaIOIlEW JEHCTBUTEIBHOCTH — IPUPOAHON, COLMAIBHON, KYJIBTYPHOW, TEXHUYECKOM Cpenbl,
UCITONIB3YsI JUIS 3TOTO XUMUYECKHE 3HAHMS,;
3) npuoOpereHre 0OydYarOUIMMUCS OMbITa Pa3HOOOPA3HOM AEATENbHOCTH, IMO3HAHUS M CaMOIIO3HAHMUS;
KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHTHOCTEH), HMEIOUIMX YHHUBEpCaIbHOE 3HAYEHHUE IS
pa3IMYHBIX BHJIOB JAEATENBbHOCTU: pEIIeHUs NpoOjeM, MNPHUHIATUS pelleHUH, I[OouCcKa, aHaiau3a |
o0paboTkn uH(pOpMalMK, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB HW3MEPEHHUH, COTPYIHUYECTBA,
0€e301acHOro OOpallleHus ¢ BElIeCTBaMH B TOBCEJHEBHOM JKU3HU.

3agayamu u3ydyeHus yueOHOro npeamera « Xumus» B 9 Kiacce sIBISIIOTCS:

yuyeOHbIe: (OPMHUPOBAHUE CHCTEMbl XHUMHMUYECKHMX 3HAHUH KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOMH
KapTHUHBI MUDAa;

pa3sBUBaIOLME: pa3BUTHE JIMYHOCTH OOYYaIOMIMXCS, WX MHTEIUIEKTYaIbHOE W HPaBCTBEHHOE
COBEpUICHCTBOBaHUE, (OpPMHUpPOBaAHME Yy HHUX TyMaHUCTUYECKMX OTHOLIEHUH U  HSKOJIOTHYECKU
11es1eco00pa3HoOro MOBECHUS B OBITY U B TPYIOBOU JAEATEIbHOCTH;

BOCIIMTATEIbHbIE: (OPMUPOBAHNE YMEHHI 0€30MacHOro o0palleHus ¢ BeleCTBaMH, UCIOIb3YEMBIMU B
MOBCEHEBHOM JKM3HU; BBIpAOOTKA MOHUMAaHUS OOIECTBEHHOM MOTPEOHOCTH B Pa3BUTUU XUMUH, a TAKXKe
¢dbopMupOBaHHE OTHONIICHUS K XUMHUH KaK K BO3MOXKHOM 001acTu OyAyliei npakTHYecKou nesiTeIbHOCTH.

O01mas xapakTepucTHKA y4eOHOro npeamera « XuMus»

B cootBercTBUEN ¢ DenepanbHbIM IrOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOI'O OOIIETO
06pa3013aH1/1;1 yqamuecss OOJIKHBI OBJIAACTL TAKHMMHU IMO3HABATCIIbHBIMU y‘-Ie6HI>IMI/I HCﬁCTBHHMH, Kak
yMeHue (GopMyIMpoBaTh NMPOOJIIEMY M THIOTE3y, CTaBUTh LIEIU U 3a7a4d, CTPOUTH IUIAHBI JOCTHXKEHUS
ueneﬁ N pCHICHUSA NOCTABJICHHBIX 3a/a4, MPOBOJAUTH SKCIICPUMCHT U Ha €0 OCHOBC [CJIaTb BLIBOJAbLI U
YMO3aKJIFOUEHUs, IPEJICTABIIATh UX U OTCTauBaTh

CBOIO TOYKY 3pCHUA. KpOMe 9TOro, ydamuecda MAOJDKHBI OBJAaACTh IpHUEMaMH, CBA3dHHBIMHU C
ONpENeIEHNEM TOHATHHA: OrpaHUYMBAaTh HX, ONMCHIBATh, XapaKTepU3oBaTb W  CPABHUBATH.
CJIe,Z[OBaTCJIBHO, npu MU3y4CHUU XHUMUU B OCHOBHOH IIIKOJIE ydqalmuecsa OOJDKHBI OBJIAACTb y‘ICGHBIMI/I
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JNEHUCTBUSIMHM, TO3BOJIOIIMMM WM  JOCTHMYb JIMYHOCTHBIX, NPEAMETHBIX M  METalpeIMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB.

[Ipennaraemasi mporpamma Mo XHMHUHU pPacKpbIBaeT BKJIAJ Y4eOHOro MpeaMeTra B JOCTHXKEHUE Iiesiel
OCHOBHOT'O 00IIIero 00pa3oBaHMs U ONPEEIeT BaKHEHUIINE Co/lepKaTeIbHbIE TUHIH MTpeIMeTa:

* BelleCTBO — 3HAHMS O COCTaBE U CTPOSHUU BEILECTB, UX BAXKHEHIINX (PU3NYECKUX U XUMUYECKUX

CBOICTBaXx, OMOJIOTUYECKOM NEeNCTBUMY;
XMMHYeCKasl peakuusi — 3HaHHUA 00 YCIOBMSIX, B KOTOPBIX NPOSBISAIOTCS XMMHUYECKHE CBONCTBA
BELIECTB, crocobax yIIpaBICHUS XUMHYECKUMHU IIPOLIECCAMY;
NpUMeHeHHe BelleCTB — 3HAHMs U ONbIT NPAKTUYECKOH NESATEIbHOCTH C BEIIECTBAMH, KOTOpbIE
HanboJiee YacTo yrnmoTpeOsSIOTCS B MOBCEHEBHOMN KU3HU, IIMPOKO MCIIOIB3YIOTCSA B MPOMBIIUIEHHOCTH,
CEJIbCKOM XO03HCTBE, Ha TPaHCIOPTE;

* SI3bIK XHMMH — CHCTEMa BOXHEUIIUX MOHSATUUA XMMHUHM U TEPMHUHOB, B KOTOPHIX OHHM ONHCHIBAIOTCS,
HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB, T. €. X Ha3BaHUs (B TOM YMCJIE U TPUBHAIBHBIC), XUMUYECKUE
dbopMynbl U ypaBHEHHS, a TaKXKe NpaBHUia MepeBoja MHPOpPMAIMKM C €CTECTBEHHOIO S3bIKA Ha SI3BIK
XUMHUHU U 00paTHO.

[Ipu otOope conmepxkaHus, KOHKPETH3UPYIOIIETO MIPOTrpamMMy, YYUTHIBAIOCh, YTO TeEpel OOIIMM
o0pa3oBaHMEeM HE CTOUT 3agadya MpPo(ecCHOHATBHOW MOATOTOBKH OOYYAIOIIUXCS. DTO ONPEAETUIIO
MOCTPOCHUE Kypca KaK OO0MIeKYIbTYPHOT0, HAIIPABICHHOTO, IIPEXK/IE BCETO Ha (OPMHUPOBAHUE U PA3BUTHE
UMHTEpeca K M3YYCHHIO XMMHUHU. YUTEHa OCHOBHAs OCOOEHHOCTH MOJPOCTKOBOI'O BO3pacTa — HaYalo
nepexojia OT JETCTBA K B3POCIOCTH, KOTOPBIM XapaKTepru3yeTcs pa3BUTHEM MTO3HABATEILHOMN C(EpPHI.

Ha »tame ocHoBHOro o00IIero cpeaHero oOpa3oBaHMs MPOUCXOAUT BKIIOUEHUE OOYy4arolIuxcs B
MIPOCKTHYIO U HMCCIIEIOBATEIBCKYIO JCSITEIBHOCTh, OCHOBY KOTOPOU COCTaBIISIIOT TaKUE€ YHUBEPCAIbHBIC
yueOHbIe IeUCTBUA, KAaK YMEHHE BUAETh MPOOJIEMBbI, CTABUTh BOMPOCHI, KIACCUPHUIIMPOBATH, HAOIIOIATh,
MIPOBOJIUTH IKCIIEPUMEHT, JEJIaTh BBIBOJBI U YMO3AKIIIOUCHHS, OOBSICHATD, JOKA3bIBATh, 3aIUIIATh CBOU
ujeu, JaBaTh omnpeneneHus MNoHATHAM. Crola e OTHOCSTCS NPUEMBI, CXOAHBIE C OIpeAeTeHHEM
MOHSITUN: OMHCAHHUE, XapaKTEPUCTHKA, pa3bsiCHEHWE, CpaBHEHHE, pasziuueHue. DopMupoBaHUE 3THUX
YHHUBEpPCATbHBIX YUEOHBIX NEHCTBHI HauMHaeTcs e B HA4albHOM IIKOJE, a B KypCe XUMUU OCHOBHOM
IIKOJIBI IPOUCXOIUT WX PA3BUTHE U COBEPIICHCTBOBAHUE. B CBS3M ¢ 3TUM pe3epBHBIC YaChl TUTAHUPYETCS
UCIIONIb30BaTh Ha (JOPMHUPOBAHUE M PA3BUTHE YMEHUI MPOEKTHON M UCCIEeI0BATENbCKON AESITeTbHOCTH,
yMEHUE BUJIETh MTPOOJIEMBI, /IeJaTh BHIBOJIBI M YMO3AKITIOUEHHUS.

MecTo y4eOHOro npeaMera B y4eOHOM ILIaHe

Oco6eHHOCThIO colepxaHus Kypca «XuUMHUS» SBISIOTCS TO, YTO B 0a3UCHOM y4yeOHOM
(oOpazoBarenbHOM) TMJIaHE ATOT  MPEAMET  TOSBIAETCA  MOCIEIHMM B PSAy  M3y4YEHHS
€CTECTBCHHOHAYYHBIX IUCHMIUIMH. J[aHHass  HEOOXOJUMOCTh  OCBOCHHUSI OOBSCHAETCS TEM, YTO
IIKOILHUKA ~ JIOJDKHBI ~ 00NlajgaTh HE  TOJIBKO  OMpEACNEHHBIM  3alacoM  IPeIBapUTENbHBIX
€CTECTBCHHOHAYYHBIX 3HAHHWM, HO M JOCTATOYHO XOPOIIO pPa3BUTHIM aOCTPAKTHBIM MBIIIJICHUEM.
YyamuMucss yXe HaKOIUJIEHbl 3HAHUSA 10 CMEXHBIM JUCHUIUIMHAM [UKIA: Ouonoruu, (GU3MKH,
MaTeMaTukH, reorpaduu, cPOpMUPOBATUCH YMEHHUsI aHAIM3UPOBATh, BECTH HAOJIO/ICHUS, CPaBHUBATH
00BEKTHI HAOIOICHUS.

B cooTBercTBHM ¢ yuyeOHBIM IUIAHOM Ha M3y4YeHHWE XUMHUHU B 9 Kilacce OTBOAMUTCS 2 4aca B Heneno, 70
YacoB B TOJ, MPH HOPMATHBHOW MPOJOIDKUTENLHOCTH Y4yeOHOTro Toma 35 yueOHbIX Henmenb. B
COOTBETCTBHUH CO CIIOKHUBIIEHCS TIPAKTUKOW OpraHU3alldd OCHOBHOTO 0O0Imero oOpa3oBaHUs B
00pa30BaTeNbHBIX YUPEXKIECHUSX 00IIero oOpa3oBaHUs pealibHas MPOJOHKUTEIFHOCTh Y4eOHOro roja
MEHbIIIE HOPMAaTUBHOW U cocTaBiseT 34 ydeOHble Hemenu. Takum oOpa3oMm, BpeMs, BBIIETIIEMOE
pabourmu yueOHBIMU TUTAHAMHU HA U3YYEHUE XUMUU B 9 Kilacce Ha MpakTUKe paBHO 68 dacam.

C ydeToM HEM30CKHBIX TOTEPh YYEOHOTO BPEMEHH, BBI3BIBAEMBIX PA3IHYHBIMA OOBEKTHBHBIMHU
MPUYMHAMH, 2 TAaKXKE HEOOXOJAUMOCTH BBIJCNICHUS JHOMOIHUTEIBHOTO BPEMEHHU Ha M3yYeHUE OTACIbHBIX
BOIIPOCOB Kypca XUMHUH MPOTPAMMOM MTPETyCMOTPEH OOJIBIIION 00BEM PE3epPBHOTO BPEMEHH -6 YacoB.
[IporpamMon Ipe1yCMOTPEHO IIPOBEICHHUE:

KOHTPOJIBHBIX paboT — 4, MpaKTUYeCKuX padboT — 6 4acoB.

Cpok peanu3aiiy MporpaMMbl — OJIUH y4eOHBIN TO/.

®opMbl, METOAbI U CPEACTBA 00YUYEHHS, TEXHOJIOTHHU

Benymuvu  MeromamMu  oOydeHHsI TpeaMeTa  SBISIOTCSA:  OOBSICHUTENBHO-WLTIOCTPATUBHBIN U
PENpOAYKTUBHBIN, XOTS HCIHOJB3YETCS M YaCTUYHO-TIOMCKOBBIA. Ha ypokax HCHONB3YIOTCS 3J1€MEHTHI
CIIETYIOIINUX TEXHOJIOTUN: THYHOCTHO -OPUCHTUPOBAHHOE O0yUeHUE, 00YUCHHE C TPUMEHEHUEM OTIOPHBIX
cxeM, UKT, nmpoekTHast 1esTEIbHOCTD.



Hcnonb3ytores cneayroniue GopMbl 00ydeHUs: y4eOHbIC 3aHATHS, IKCKYPCHUU, HAOJIOJIEHHUS, OIBITHI,
OKCIEPUMEHTHI, paboTa ¢ Y4eOHOW | JONOJHHUTEIBHON JHUTEpaTypoi, aHaiu3, MOHUTOPHHT,
uccienoBarenbckas pabora, mpeseHTauus. OnpeneneHHOE MECTO B OBJIAJCHHHM JaHHBIM KypCOM
OTBOJIUTCS] CAMOCTOSATEIBHOM paboTe: MOArOTOBKA TBOPUECKUX padoT, COOOIIEHUH, pedepaTos.

@®opMbI IPOMEKYTOYHOM U UTOTOBOM aTTECTAIIMHU

[IpomexyTouHast arTecTanus NpoBOIUTCS B (hopme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENIbHBIX paboT;

- IPAKTUYECKUX;

- TBOPUYECKUX padoT.

VYyauuecs npoxXoAsaT UTOrOBYIO arTecTanuio — B Buje OI'D

O6yuenue Benércs mo ydeOHuky O.C.I'aGpuenstH «Xumus 9 Kimacc», KOTOPBIH COCTABISIET C€IHHYIO
JUHUI0 y4eOHUKOB, COOTBETCTBYET (pemepanibHOMY TOCYJapCTBEHHOTO OOpa30BaTENbHOTO CTaHAApTa
BTOPOTO IMOKOJIEHUsI 0a30BOTO YPOBHSA U peann3yeT aBTopckyro nporpammy O.C.I'abpuensuaa( 2012r.)
Pe3yibTaTaM ocBoeHHsI Kypca XHMHH

[Ipu u3yueHnn XUMHUH B OCHOBHOM IITKOJIE 00€CTIeUnBACTCS JOCTUKEHUE JIMYHOCTHBIX, METAIPEAMETHBIX
Y MIPEIMETHBIX PE3YJIbTAaTOB.
JIMuHOCTHBIE:

® B [[CHHOCTHO-OPHCHTAIMOHHON c(hepe — YyBCTBO FOPIOCTH 32 POCCHICKYIO XUMHUYECKYIO HAYKYy,
TyMaHU3M, OTHOILLIEHHE K TPYAY, LEJIEYyCTPEMICHHOCTB;

e (¢dopMupOBaHHE IIEHHOCTH 3J0pOBOr0 M 0e30macHOro o0pasza >KW3HH; YCBOGHHE MpaBUII
WHIUBUJIYAIbHOTO ©  KOJUICKTMBHOTO OE€30IMaCHOr0 TIOBEICHUS B YPE3BBIYAMHBIX CHUTYyaIHsX,
YIPOXKAKOUIUX JKU3HU U 3J0POBBIO JIIOJIEH;

® B TPYAOBOH cdepe — TrOTOBHOCTb K OCO3HAHHOMY BBIOOpY JaibHeMIIeld oOpa3oBaTenbHON
TPaeKTOpUH;
e B II03HAaBaTeJIbHOM (KOTHUTHBHOM, WHTEIUIEKTyallbHOW) cepe — yMeHue YNpaBisaTh CBOEH

[IO3HABATEIIBHOMN EATEIBHOCTBIO.

e (OpPMUPOBAHHE OCHOB 3KOJOTMYECKOW KYJIbTYPBI, COOTBETCTBYIOUIEH COBPEMEHHOMY YpPOBHIO
9KOJIOTUYECKOTO MBIIIICHHUS, pa3BUTHE ONbITA SKOJOIMUYECKHM OPHEHTUPOBAHHON pedIeKCHBHO-
OLICHOYHOM M MPAKTUYECKON JEATEIBbHOCTH B )KU3HEHHBIX CUTYaLNAX;

MeTanpeameTHblie:

®yMEHHE CAMOCTOSTEIHHO OIPENeATh e CBOET0 00y4YeHHs, CTaBUTh U (hOPMYIHUPOBAThH AJs ce0s
HOBBIC 3a7a4i B yu€0e W TMO3HABATEIILHOW JEATEIbHOCTH, Pa3BUBATh MOTHUBBI U WHTEPECHI CBOEH MO-
3HABaTEJIbHOM JESTEIbHOCTH;

eyMEHHE CaMOCTOSATEIFHO TUIAHUPOBATh MYTH JOCTIOKCHUS IIEJIC, B TOM YHUCJIE aJbTepHATHUBHEIE,
OCO3HAaHHO BBIOMpPATh Hanboee 3¢ HeKTUBHBIE CIOCOOHI pelieHNs YIeOHBIX U MO3HABATEIbHBIX 33/1a4;

eyMEHHE COOTHOCHTH CBOM JCHCTBUS C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBIISITH KOHTPOIb
CBOCH NIEATENHHOCTH B TPOIECCE NOCTHIKEHUS Pe3yNbTaTa, OMpPENeNiaTh CIIOCOOBI NEHCTBHI B paMKax
MPEVIOKCHHBIX YCIOBUM M TpPeOOBaHWM, KOPPEKTHPOBATH CBOM JIEHCTBUS B COOTBETCTBUU C
M3MEHSIOLIENCS CUTYyalueH;

eyMEHHE OILIEHWBATh MPABUIBLHOCTH BBIMIOJHEHUS Y4eOHOU 3a1aun, COOCTBEHHBIE BO3MOXHOCTH €&
perieHus;

®BJIaJICHUE OCHOBAMHM CAMOKOHTPOJISI, CaMOOILICHKHM, NPHUHATUS PEIIEHUH U OCYUIECTBICHUS
OCO3HAHHOTO BBIOOpA B yUeOHOU M MO3HABATEILHOU NEITEIHHOCTH;

eyMEHHE  ONpENeNsITh  TOHATHSA,  CO37aBaTh  OOOOIIEHWs,  YCTaHABIMBAaTh  AHAJIOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEILHO BBIOMPATh OCHOBAHMS M KPUTEpUU i  KiIacCU(UKALINU,
yCTaHaBIUBATh MPUYUMHHO-CIECACTBEHHBIE CBSI3U, CTPOUTH JIOTMUYECKOE PaCCYy>KIEHUE, YMO3aKIIOUeHUE
(MHIIyKTUBHOE, ACTYKTUBHOE U M0 aHAJIOTUH) U JAeNaTh BHIBOBL;

eyMEHHE CO3/aBaTh, MPUMEHITh U IPEOOpPa3OBbIBATh 3HAKW M CHMBOJIBI, MOJIEIH W CXEMBbI IS
pelieHrs yueOHBIX U M03HABaTEIbHBIX 33/1a4;

eyMEHHE OpPraHU30BBIBATH Yy4eOHOE COTPYIHHUYECTBO M COBMECTHYIO ACSTEIBLHOCTbH C yYUTENEM U
CBEpCTHHKAMH;, pPab0TaTh WHAMBUAYAJILHO W B TPYIIE: HAXOAWTH OOIIee pEIIeHHe W pa3peniaTh
KOH(JIMKTHI HA OCHOBE COTJIACOBAaHHUS MO3UIMI U yuéTa UHTEepecoB; (GopMynupoBaTh, apryMEeHTHUPOBATh
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1 OTCTauMBaTh CBOE MHEHHUE;

® YMEHHUE OCO3HAHHO HCIIOJIb30BAaTh PEUYEBLIE CPEACTBA B COOTBETCTBUU C 3aJa4€ii KOMMYHUKAIUU
JUI BBIPQ)KEHUSI CBOMX YYBCTB, MBICJIEH M MOTPeOHOCTEH; MIIaHUPOBAHUS M PETYJISALUN CBOCH JIesATelNb-
HOCTH; BIaJICHUE YCTHON U IMCbMEHHOHN PEUYbl0, MOHOJIOTHYECKOM KOHTEKCTHON PEYbIO;

e (GopMupoBaHWE U pa3BUTHE KOMIIETEHTHOCTH B OO0JAacCTH HCIIOJIB30BAaHHS HH(POPMALHUOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA;

e (GopMHupoBaHHME U PAa3BUTHE OKOJOTUYECKOTO MBIIUICHHUS, YMEHHE TPUMEHATh €ro B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM, COIIMANIBHOM MPaKTUKE U MPOodeCCHOHaTbLHOW OpUEHTAIIIH.

IIpeamerHbIe:

1.B no3naBaresibHOM cepe:

® 1aBaTh OIPEJCJICHUS U3YUYCHHBIX MOHATHIA: «XUMUYECKUHN JIEMEHTY, «aTOM», «HOH», «MOJIEKYIay,
«TIPOCThIE U CIIOXKHBIE BEIIECTBA», «BEIIECTBO», «XUMHUYECKas (OpMylia», «OTHOCUTEIbHAs aTOMHas
Macca», «OTHOCHTEIbHAas  MOJICKYJSpHAs  Macca», «BAJCHTHOCTBY», «CTENEHb  OKHUCICHHUSN,
«KpUCTAJNINYECKasi PEHIeTKa», «OKCUIBI», «KUCIOTBDY, «OCHOBAHUSN), «CONHN», «aM(pOTEPHOCTDHY,
«UHAMKATOPY, «IEPUOTNICCKAN 3aKOH», «IIEPUOJMUECKast TaOJNIAY, «HU30TOIbD), «XUMHUYECKAs CBSI3bY,
«OIEKTPOOTPULIATEIILHOCTDY, «XHUMHUYECKAs pPEaKius», «XHMUYECKOE YpaBHEHHE», «TeHeTHYecKas
CBSI3bY», «OKHCIICHHE», «BOCCTAHOBJICHUEY, «IJICKTPOIUTHUECKAS JUCCOLUAII, «CKOPOCTh XUMHUECKON
peaxIum;

® OITUCATh JEMOHCTPALMOHHBIE U CAMOCTOSTEIILHO POBEICHHBIE XUMUYECKUE SKCIIEPUMEHTHI;

® ONMUCHIBATh U Pa3IUyaTh U3YUYEHHBIE KJIACChl HEOPTaHMYECKUX COCTUHEHHM, MPOCThIE U CIOKHbBIE
BEIIECTBA, XUMHUYECKHE PEAKIINH;

e KIaccuPUIMPOBATh U3yYEHHBIE OOBEKTHI U SBICHHUS;

e J1e1aTh BBIBOJIBI M YMO3AKJIIOUYEHUSI U3 HAOMIOACHUN, N3yYCHHBIX XMMHYECKHX 3aKOHOMEPHOCTEH,
IIPOTHO3MPOBATh CBOMCTBA HEM3YyUEHHBIX BEIIECTB M0 aHAJIOTUU CO CBOMCTBAMU M3YYCHHBIX;

® CTPYKTYpUPOBATh M3YYEHHBIH MaTepHal U XUMHYECKYI0 MH(OPMAIHIO, MOTYYCHHYIO U3 IPYTUX
HCTOYHUKOB;

® MOJIETTUPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 epro10B, CTPOCHUE MPOCTHIX MOJIEKYIT;

2.B e HHOCTHO — OpHEeHTAIlMOHHOM cdepe:

® AaHAIM3MPOBAThH M OLEHWBATH IIOCIENCTBUS JUISI OKpYXarolied cpeapl OBITOBOM W
IPOM3BOJICTBEHHOM JI€ATEILHOCTH YelIOBEKa, CBA3aHHOMU C epepaboTKON BEIECTB;

3. B TpynoBoii cdepe:

® IPOBOJANTH XUMUYECKUN SKCIIEPHUMEHT;

4. B ciepe 6e30nmacHOCTH KU3HEAEATEIbHOCTH:

® OKa3bIBaTh NEPBYIO IOMOIIb TPU OTPABJICHUSX, OXKOrax W JPYTUX TpaBMaxX, CBSI3aHHBIX C
BEII[ECTBAMH U JTAOOPATOPHBIM 000PYIOBAHUEM.

OCHOBHOE cojiep:KaHne Kypca

BBenenue. O01mas xapakTepucTUKA XUMHYECKHX JIEMEHTOB M XMMUYECKUX PeaKIHii.
Iepuoauyecknii 3akoH U Ilepnoanyeckas cucrema
xumudeckux 3j1eMenToB /. U. MenaeneeBa (10 u)
XapakTepuCTHKA dJIEMEHTA 110 €ro MoJIOXKEHUIO B [lepuonnueckon cucteMe XUMUYECKUX dJeMEHTOB /I,
U. MenneneeBa. CBoilcTBa OKCHJIOB, KUCJIOT, OCHOBAaHUN U COJIEH B CBETE€ TEOPUHU AJIEKTPOIUTUUECKON
JTUCCOLIMAIMU M OKHCICHHSI-BOCCTAHOBIICHUs. [lOHATHE O TMEepexXOAHBIX JJIeMeHTaX. AMMOTEPHOCTH.
I'enetndeckuit psn nepexogHoro snemeHTa. llepmonmyecknii 3axkoH u [lepmoamueckas cucrema
xumudeckux dneMeHToB /I M. Menneneea. Xumuueckas opraHu3alys KMBOH UM HEKHUBOM IPUPOJIBIL.
XUMUYECKUN COCTaB sSpa, MAHTUU M 3€MHOW KOpbl. XHMHUYECKHE SJEMEHThl B KIIETKaX >KHUBBIX
OpraHm3MoB. Makpo- U MUKpodaeMeHThl. (OO000meHne CBEACHUH O XUMHYECKHX PEaKIUsX.
Knaccudukanus XUMUYeCKUX PEakIMil MO pa3iuyHbIM MpPU3HAKAM: «UHCIIO U COCTaB PEarupyronux H
00pa3yromuXCcsi BEUIECTBY, «TEIIoBOU A(D(eKT», «HampaBIeHHE», «U3MCHEHHE CTENEHEH OKHCIICHUS
3JIEMEHTOB, 00pa3yIoIINX pearupyrouue BemecTBay, «hasa», «Mcroib3oBaHue KaTtanuzaropa». [lonsTtue
O CKOpPOCTH XUMHYECKOM peakuuu. @DaxkTopbl, BIMAOIIHME HA CKOPOCTh XUMUYECKHX PEAKLIMMH.
Karanuzatops! u katanu3. THTHOUTOPBI. AHTHOKCHUIAHTHI.
JdemoHcTpanmu.



Paznmuunbie ¢opmbr Ttabmuiel . WM. MengeneeBa. Moaenu aToMOB 3JeMEHTOB 1—3-r0 MEpHOMIOB.
Mogenb cTpoeHus: 3eMHOTO Iapa (momnepeyHblil pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakiuu
OT IPUPOJBI PEATUPYIOMIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT KOHLEHTpaluu
pearupyromux BelecTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKON pPeaklMM OT IJIOMIAd COMPUKOCHOBEHUS
pearupyromux BeIIeCTB («KUIALIUN ClI0i»). 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOW peakuuu OT
TeMIEpPaTypbl PEarupyrolux BEUIECTB. ['OMOreHHBII M TIe€TEpOTeHHBIN KaTainu3bl. PepMEHTATUBHBIN
karanu3. IHrubuposanue.

JlabopaTopHble ONBITHI.

1. TlonydyeHue THAPOKCHUIA IIMHKA M HCCIEIOBaHUWE €ro CBOMCTB. 2.MojaenupoBaHuE MNOCTPOCHUS
[Tepuoanueckoii cucrembl xumuueckux snemeHToB . M. MenpeneeBa. 3. 3amelieHue xeae3oM MeIu B
pactBope cyibpara Mmemu (II). 4. 3aBUCHMOCTh CKOPOCTH XHUMHYECKOW pPEAKIUU OT TMPUPOJIBI
pearupymomux BeecTB Ha IPUMEPE B3aUMOICHCTBUSI KUCIIOT C METaJUIaMH.

5. 3aBUCUMOCTbh CKOPOCTH XMMUYECKON PEaKIMU OT KOHIEHTPALMH PEarupyrouux BEIIECTB Ha IpUMeEpe
B3aUMOJICUCTBUS LINHKA C COJISTHOM KUCIOTOM Pa3IM4YHON KOHLIEHTPALUU.

6. 3aBUCHUMOCTb CKOpPOCTH XMMHUYECKOM peakuuH OT IUIOUaJAN CONPUKOCHOBEHHUS PEarupyromnx
BellecTB. 7. MoaenupoBaHue «KUIISIIEro ciaos». 8. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW peakluu OT
TEMIEpaTypbl pearupyromrx BeLIECTB Ha MpumMepe B3aummojeiictBus okcuaa meau (II) ¢ pactBopom
CEpPHOM KHCIJIOTHI Pa3iMyHOM TeMmriiepaTyphl. 9. Pa3noxkeHue nepokcuja BOIOPOJa C MOMOIIBIO OKCHIA
mapranna (IV) m karamaszel. 10. OOGHapykeHHe KaTana3bl B HEKOTOPHIX MHUIIEBBIX MPOAyKTax. 11.
WNHrnbupoanue B3aMMOICHCTBHUS KUCIIOT C META/NIAMU YPOTPOITMHOM.

IIpeaMeTHbIe pe3ybTaThl 00y4eHUsI

VYyamuiicst 10J15KeH ymemp:

UCII0JIb30BATh MPU XaPAKTEPUCTUKE MIPEBPAILICHUI BEIIECTB MOHATHUS: «XUMHUUECKasl PeakLus», «peakuuu
COCIMHECHUS», «PEAKIUU PAIOKEHU», «PEaKUUd OOMEHa», «PEaKIHH 3aMEHICHUS», «PeaKIuu
HEUTpaIu3anumy, «9K30TePMHUUECKUE PEAKINI», «IHIOTEPMUUYECKUE PEAKLIUNY, «OOpaTUMBIC PEAKII,
«HEOOpaTUMBIC PEAKIIUN», «OKHCIUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKIUN», «TOMOTECHHBIC PEAKIIUN,
«TETEPOTrCHHbIE PEAKLMN», «KATAJTUTUUYECKUE PEAKIUN», «HEKATAIUTUYECKHE PEAKLIUN», «TEIIOBON
3 PeKT XUMUYECKON PEaKIIUN», «CKOPOCTh XUMHUECKOU PEAKIIMI, «KaTaTU3aToP»;

XapaKTepU30BaTh XMUMHUYECKUE AJIEMEHThl 1—3-TO MEepHoJOoB MO WX TMoJoXkeHuio B [lepmommyeckoii
cucreme xuMudeckux anemeHToB Jl. M. MenaeneeBa: XuMHUECKU 3HAK, MOPAIKOBBIA HOMED, EPUO,
rpynna, MOArpyIna, OTHOCUTENbHAsT aTOMHAsi Macca, CTpOeHUE aToMa (3apsj sapa, YUCIO MPOTOHOB H
HEUTPOHOB B fA1pe, 00Iee YHCIO 3JIEKTPOHOB, paclpeiesieHUE IEKTPOHOB IO AJIEKTPOHHBIM CIOSAM,
MPOCTOE BEUIECTBO, (popMysia, Ha3BaHUE U THI BBICIIETO OKCHAA U THIPOKCHU]IA, IETYYEro BOJOPOJIHOTO
COCTMHEHUS (/I HEMETAaJUIOB));

XapaKTepu30BaTh OOIME XHUMHUYECKHE CBOWCTBA aM(OTEPHBIX OKCHIIOB W THAPOKCUAOB; MPUBOAHTH
MpUMEPHI PEAKIINMA, TOATBEPKIAIOIMINX XUMUYECKHE CBONCTBA aM(POTEPHBIX OKCHIOB U THAPOKCHUJIOB;
JIaBaTh XapaKTEPUCTHUKY XUMHUYECKUX PEaKLHU MO YUCIY U COCTaBY MCXOJHBIX BEIIECTB U MPOIYKTOB
peakiuu; TermoBoMy d(pheKTy; HampaBICHUIO MTPOTEKAHUS PEAKIIUH; U3MEHEHUIO CTETIEHEH OKHMCIICHUS
3JIEMEHTOB; arperaTHOMY COCTOSIHUIO UCXO/IHBIX BEIIECTB; YUaCTUIO KaTaau3aTropa;

OOBSCHATh M TMPUBOJIUTH MPUMEPHI BIUSHHUS HEKOTOPHIX (DaKTOpOB (IIPHpOAA pearupyromnux BEHIECTB,
KOHLIGHTpalus BEUIECTB, JIaBJIEHWE, TEeMIeparypa, KaTajau3aTop, IOBEPXHOCTh COMPUKOCHOBEHUS
pearupyromux BemecTB) Ha CKOPOCTh XUMUUYECKHUX PEaKIINA;

HAOMIO/IaTh W OMKCHIBATH YPaBHEHHUS pEaKIHd MEXIy BEIIECTBAMU C TIOMOIIBI) E€CTECTBEHHOTO
(PyCCKOTO MU POJTHOTO) SI3bIKA U SI3BIKA XUMHUH;

MPOBOAMTDH OIMBITHI, MOATBEPKIAONINE XUMUYECKUE CBOMCTBA aM(OTEPHBIX OKCHIIOB U THAPOKCHJIOB;
3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIUh OT Pa3IUYHBIX (PaKTOpoB (MPUPOJA pPEearupyromiux
BEILIECTB,  KOHIEHTpalus  BEIIECTB, JaBJEHUE, TEMIlepaTypa, Karajau3aTtop, MOBEPXHOCTh
COTIPUKOCHOBEHUSI PEAarupyroNInuX BEIIECTB).

MeTtanpeameTHslie pe3yJabTaTbl 00y4eHHUs

VYyamuiicst 10J15KeH ymemp:

OTIPECIIATh ENb YUeOHOU ACSITENFHOCTA C TIOMOIIBIO YUUTENSI M CAMOCTOATEIBHO, UCKATh CPEACTBA €¢
OCYIIEeCTBIIEHUS, paboTas Mo IJIaHy, CBEPSITh CBOU JEHCTBHS C LIEIbI0 U MPU HEOOXOJUMOCTH UCIIPABIISATH
OIIMOKY C TIOMOIIBIO YUUTENS B CAMOCTOSITENBHO;

COCTABJISITh aHHOTALIMIO TEKCTA;

CO3/aBaTh MOJEIH C BBIIICTICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTAa M MPEICTAaBICHHEM HUX B
MPOCTPAHCTBEHHO-TPaPUUECKOI HIIM 3HAKOBO-CUMBOJIUYECKON (hopme;



OTIPEIeTIATh BUJIBI KJacCU(pUKAITUH (€CTECTBEHHYIO M HICKYCCTBEHHYIO);
OCYILIECTBIIATH NPSAMOE A€TYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Meraaasl (14 4)
[Tonoxxenne meramoB B Ilepmoaudeckoit cucreme xumudeckux osnnemeHTtoB JI. WM. Menneneesa.
Merannuyeckas KpUCTaJUIMYECKas pelleTKa U MeTaJuIMueckas XuMudeckas cBa3b. OOmue Qusnueckue
cBoiictBa MeTtaaiaoB. CrjaBbl, HMX CBOMCTBAa M 3HaueHHEe. XHWMHUYECKHE CBOMCTBA METAJUIOB Kak
BOCCTAaHOBUTEJIECH, a TAKXKE B CBETEC UX IOJIOKECHUS B IJICKTPOXUMHUYECKOM PSAY HANPSHKCHUM METAIIOB.
Koppo3sust MmeTaiioB u criocoObl 60ps0bI ¢ Heil. Metamnsl B ipupoae. OOmme crnoco0bl X MOTYUCHHUS.
O0mas xapakTepuCcTHKA IHEJOYHBbIX MeTaJIoB. Metauiel B mpupozae. OOmme crocoObl HX
nonydyeHusi. Ctpoenue atomoB. lllenounble MeTamibl — MOPOCThIE BellecTBa. Bakueime coequHeHus
IIEJI0YHBIX METANIOB — OKCHUJbI, THJIPOKCUIBI U COJIU (XJIOPUIbI, KAPOOHATHI, CYIb(AThl, HUTPATHI), UX
CBOWCTBA U MPUMEHEHHE B HAPOJHOM X03siicTBe. Kanuiineie ynoopeHus.
O0masi xapakTepuCTHKA 3JIEMEHTOB Iy1aBHo# nmoarpynns! 11 rpynnsl.
Crpoenue aromoB. lllenouHo3emenbHblE METaIBl — MPOCTHIE BelleCTBA. BakHeline coeauHEHUs
I1€JI0YHO3EMENIBHBIX METAJULIOB — OKCHJbI, THAPOKCHIBI U COJMU (XJIOPHIbl, KapOOHAThl, HUTPATHI,
cynbdarsl, pocdarer), UX CBONCTBA U MPUMEHEHUE B HAPOJIHOM XO3SHCTBE.
AJIIOMUHHIA.
Crpoenue aroma, pU3NYECKUE U XMMHUECKHE CBOMCTBA MPOCTOro Beuiecrsa. CoeTMHEHUs aTlOMUHUS —
OKCH/JI U THJAPOKCU], UX aM(pOTepHbIi XapakTep. Baxueimue conu amomunus. [IpuMenenue amoMuHUs
Y €r0 COCIMHEHUM.
Keaeso.
Ctpoenue aToMa, pu3uUecKre ¥ XUMUYECKHE CBOMCTBA MPOCTOTO BemlecTsa. I enetnueckue pansl Fe*t? u
Fe*3.
Baxneiimue conu sxene3a. 3HaUCHHE Kele3a U ero COeIMHEHUH 171 IPUPO/Ibl U HAPOJAHOIO XO3sHMCTBA.
JleMoHCTpanum.
OOpa3upl LIENOYHBIX M LIEN0YHO3EMENbHBIX MeTamioB. OOpasubl cruiaBoB. B3aumopneiicTBue HaTpus,
JUTHS U KalnblUs C BOAOW. B3amMopelicTBue HaTpus M MarHus C KUCJIOpoAoM. BsaumopeiictBue
MeTaiioB ¢ HemeTaiamu. [lonydenue runpokcunos xenesa (11) u (I11).
JlabopaTopHble ONBITHI.
12. B3aumozpeiicTBre pacTBOPOB KUCIIOT U coJiel ¢ MetayutaMu. 13. O3HakoMJIeHHE C pyJlaMH kenesa. 14.
OxpammMBaHue IUIAMEHM COJISIMM ILEJIOYHBIX METaUIoB. 15. B3aumopneicTBue KaibIUs C BOJOM.
16.ITony4yeHne THAPOKCHIA KATBIIUS U UCCIIEOBAaHUE €T0 CBOMCTB.
17. Tlony4yeHne TMAPOKCHIA ATIOMUHUS M UCCIENOBaHUE €ro CBOWCTB. 18. B3aummopneicTBue xkenesa ¢
cossiHo kucnoToi. 19. [onyuyenue runpoxcunos xenesa (I11) u (III) u n3ydyenue ux cBOHUCTB.
IIpenmeTrHble pe3yJbTaThl 00y4eHHS
VYyamuiicst 10J15KeH ymemp:
MCIIOJIb30BAaTh IIPHU XapAKTEPUCTUKE METAJJIOB M UX COCINHEHUN MOHATHUSA: «METAJUIBI», «PsIl AKTUBHOCTH
METAIIJIOBY», «ILEJIOYHBIE METAJUIbl», <«IEJIOYHO3EMENbHbIE METaUIbl», HCIOJIb30BaTh HUX IpH
XapaKTEpUCTUKE METAJUIOB; JaBaTh XapaKTEPUCTUKY XMMHMUYECKHX 3JIEMEHTOB-METAIOB (ILEIOYHBIX
METaJIJIOB, MarHus, KajbIUs, aJOMUHUS, >Kele3a) Mo ux mnosiokeHuto B Ilepuoaunueckoit cucreme
XuMHUecKHux 31eMeHToB J[. Y. MenzeneeBa (XMMHUYECKHI 3HAK, MOPSAKOBBIA HOMED, MEPUOJ, IpyIIa,
MOJArpyIIa, OTHOCUTENbHAS aTOMHAsl Macca, CTpOeHHe aToma (3aps]l SApa, YUCI0 MPOTOHOB U HEUTPOHOB
B sjpe, oOlee YUCIO 3JIEKTPOHOB, pPACIpEAeiICHUE DJIEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM), MPOCTOE
BElIEeCTBO, (opMyJia, HA3BaHUE U TUII BBICILIETO OKCUAA U THIPOKCHUIA);
Ha3bIBaTh COEJMHEHUS METAJUIOB M COCTABIIATh UX (DOPMYJIBI IO HA3BAHUIO;
XapaKTepu30BaTh CTPOCHUE, O0IIMe (pU3NUecKre U XMMUUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB;
OOBSICHATH 3aBUCHUMOCTb CBOMCTB (MJIM MpPEICKa3blBaTh CBOWCTBA) XMMHUYECKHUX 3JI€MEHTOB-METAJIOB
(paanyc, MeTalNIMYECKHE CBOMCTBA JJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE CBOWCTBA
JJIEMEHTOB) U 0Opa3yeMbIX MMH COEAMHEHUH (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCUIOB U
THJIPOKCUIOB, OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIE CBOICTBA) OT NojoxkeHus B [lepuonnyeckoil cucreme
XuMHYeCcKuX 31eMeHToB /1. . MeHaeneeBa;
ONHUCBHIBATh OOIIME XMMHUYECKME CBOMCTBA METAUIOB C IIOMOIIBI0 €CTECTBEHHOIO (PyCcCKOTO WM
POZIHOTO) A3bIKA U S3bIKA XUMMUH;
COCTaBIIATh MOJICKYJIIPHBIE YPAaBHEHUS PEaKLUU, XapaKTEPU3YIOIUX XUMHUECKHE CBOMCTBA METAJIOB U
UX COEIMHEHNUH, a TAK)KE 3JIEKTPOHHBIE YPABHEHMSI IIPOLIECCOB OKUCIIEHUS-BOCCTAHOBIICHMS;



YpaBHEHUS SJECKTPOJUTUUECKON JTUCCOLMAIMU; MOJIEKYJISIpHbIE, TOJHBIE U COKpAIICHHbIE WOHHbBIC
YpaBHEHUS PEaKLUid C y4aCTUEM BJIEKTPOJIUTOB;
YCTaHABJIMBATh IPUUMHHO-CJIECACTBEHHBIE CBA3U MEXIY CTPOCHHUEM aTOMa, XUMHUUYECKOH CBS3bI0, TUIIOM
KPUCTALTMYECKON PEHIETKH METAJUIOB U MX COCIUHEHUH, UX OOmMMU (PU3HUYECKUMU U XUMUYECKUMU
CBOMCTBaMH;
ONUCHIBATh XMMUYECKHE CBOMCTBA ILEJIOYHBIX U IIETOYHO3EMENIbHBIX METAJUIOB, a TAK)KE AJTIOMUHUS U
JKere3a U UX COSTMHEHUN ¢ TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOT'O MITM POJTHOTO) SI3bIKA U SI3bIKA XUMHH;
BBHITIOJHATh, HAOMIOAATh M ONHUCHIBATH XUMHYECKHHA OSKCIIEPUMEHT I10 PACIIO3HABAHUIO BAKHEHIIIMX
KaTUOHOB METAJJIOB, TUIPOKCH/I-HOHOB;
HKCIIEPUMEHTAJILHO MCCIIEIOBATh CBOWCTBA METAJJIOB M UX COCIWHEHUM, pPellaTh dKCIEPUMEHTAIbHBIC
3a7a4u Mo Teme «MeTauibhy;
OMUCHIBATh XUMHYECKUN HKCIIEPUMEHT C MOMOIIbI0 €CTECTBEHHOIO (PYCCKOTO WM POAHOTO) SI3bIKa U
SI3bIKa XUMUU;
MPOBOJMTH PACUEThl M0 XUMUYECKUM (OpMYJIaM U ypaBHEHUSM pPEaKIHid, MPOTEKAIIUX C YIaCTHEM
METAJJIOB U UX COCTMHEHUH.
MeTtanpeameTHblie pe3yJabTaTbl 00y4eHUsI
VYyamuiics 10JIKeH ymems:
paboTath MO COCTABJICHHOMY IUIaHY, MCIOIb3YS HApPAIY C OCHOBHBIMHU M JOIOJIHHUTEIBHBIC CPEJCTBA
(cripaBOUHYIO JHTEpATypy, CioxHbIe Mpuodbopsl, cpeacta MKT); ¢ momoupio yuurtenss oTOuparh Ui
penieHust yueOHbIX 3a7a4 HEOOXOIMMBIE CIIOBAPH, SHIIMKIIONEINU, CIPABOYHHUKH, JIEKTPOHHBIC TUCKH;
COMOCTABNIATh W OTOMpaTh HUHPOPMAIUIO, MOIYYCHHYIO U3 PA3IUYHBIX MCTOYHUKOB (CIIOBapH,
SHIMKIIONENH, CIIPABOYHUKH, SJIEKTPOHHBIE TUCKH, ceTh HTEepHET);
MIPEACTABISITE MHGOPMAITUIO B BUC TAOJIUIl, CXEM, OITIOPHOI'O KOHCIICKTa, B TOM YHCJIE C IPHUMEHECHUEM
cpeacts UKT;
0(QOPMIISITh CBOM MBICIIH B YCTHOW U MUCBMEHHOU PEUYHU C YUETOM CBOMX yUEOHBIX M KU3HEHHBIX PEUEBBIX
CUTyalui, B TOM yucie ¢ npuMeHennem cpeacts UKT;
COCTAaBJISITh PELICH3UIO HAa TEKCT;
OCYIIECTBIISATh JIOKA3aTeIbCTBO OT MPOTUBHOTO.

Tema 2. IIpakTukym 1. CBolicTBa MeTALJIOB M MX COeIMHEHHMI (2 1)
1. OcymecTBiaeHre LENOYKH XUMHUYECKUX mpeBpamieHuid. 2. IlomydeHue u cBoiicTBa COeAMHEHUN
MeTauioB. 3. PelleHne SKCIEpUMEHTANbHBIX 3a/1ad Ha paclno3HaBaHWE W TOJIYYEHHE COEIUHEHUU
METaJlIOB.
IIpeaMeTHbIe pe3yJbTaThl 00y4eHUsI
VYyamuiicst 10J15KeH ymemp:
oOpatatecsi ¢ abopaTOpHBIM OOOPYJOBaHMEM W HarpeBaTENbHBIMU MPHOOpPaMU B COOTBETCTBUHU C
MpaBUJIaMU TEXHUKU O€30TTaCHOCTH;
HaOII0/1aTh 32 CBOMCTBAMH METAJJIOB M UX COSAMHEHUI U SBICHUSIMH, IPOUCXOIAIIIMHI C HUMU;
OTHUCHIBAaTh XUMHYECKUN DKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POIHOTO) SI3bIKa U
sI3pIKa XUMUU;
JienaTh BBIBOJIBI TIO pe3yiIbTaTaM MPOBEICHHOTO SKCIIEPUMEHTA.
MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHHU s
VYyamuiicst 10J15KeH ymemp:
OTpeNeNsATh, HWCXOAs U3 Yy4eOHOW 3amaud, HEOOXOJUMOCTh HCIIOJNIb30BaHMS HAOMIONCHUS WM
SKCTIEpUMEHTA.

Tema 3. HemeTamanl (25 4)

OO0mas xapakTepUCTHKAa HEMETAJIOB: ToJIokeHUe B [lepronnueckol cUCTeMe XUMUYECKHX DJIEMEHTOB
J. W. MenneneeBa, OCOOEHHOCTH CTPOEHHsSI aTOMOB, 3JIEKTpooTpularenbHocTh (D0) kak Mepa
«HeMetaimmyHocTy, pax 0. Kpucrammmdeckoe CTpo€HHE HEMETAINIOB — TMPOCTHIX BEIECTB.
Annorponusi. @u3nyeckue CBOMCTBA HEMETAIIIOB. OTHOCUTENIBHOCTD MOHATUN «METAILII» U «HEMETaJL».
Bonopoa. Ilonoxenue Bomopoma B Ilepuomuueckoit cucreme xumuyeckux snementoB /[l U.
MenneneeBa. CtpoeHue atomMa UM MojeKkynbl. Du3myeckue M XUMHUYECKHE CBOMCTBAa BOJOpPOAIA, €ro
MOJTy4YE€HHE U TPUMEHEHHUE.
Bonaa.
Ctpoenue Mosekyibl. BogoponHas xumuueckas cBsa3b. U3nuecKkue CBOMCTBA BOAbl. AHOMAJINU CBOMCTB
Bobl. ['mapoduibHbie U TUAPOGOOHBIE BemecTBa. XUMHUECKHUE CBOWCTBA BOABL. KpyroBopoT BOIbI B



npupoje. BogoouncTka. Aspamust Boabl. beiToBeie GpunbTpbl. MuHepaibHble BOABL. JIUCTHIIIMpOBaHHAS
BOJIa, €€ MOJIYyYEHHE U IPUMEHEHHUE.

O0mast XxapaKTepUCTUKA raJIOreHOB.

Crtpoenue atoMoB. IIpocTble BelecTBa 1 OCHOBHBIE COEIMHEHUS TAJIOTEHOB, UX CBOMCTBA.

Kpatkue cBenenuss o xjope, 6pome, ¢grope u iome. IlpumeHeHue rajoreHoB W UX COCIUHEHHI B
HapOJHOM XO35I1CTBE.

Cepa.

Crpoenue aroma, aJsIOTPOIUS, CBOWCTBA U MpUMEHeHHe poMOnueckoi cepsl. Okeuanl cepol (IV) u (VI),
UX TOJy4yeHHe, CBOWCTBAa M mMpuMeHeHue. CepHasi KUCIOTa U €€ COJIM, UX MPUMEHEHHE B HapOIHOM
xo3daucTBe. [[pon3BoaCTBO CEPHON KUCIIOTHI.

A3or.

CrpoeHue aroma U MOJIEKYJIbI, CBOICTBA IIPOCTOIO BEIIECTBA. AMMHUAK, CTPOCHHE, CBOMCTBA, IIOJyUYEHUE
u npumeHenue. Conu aMMOHHMsI, UX cBoMcTBa U puMeHeHnue. Oxcuasl azora (I11) u (IV).

A30THas KUCIIOTa, €€ CBOWCTBAa M INpUMEHeHHe. HutpaTel U HUTPUTHI, NpoOieMa UX COAEPKAHUS B
CEJIbCKOXO03SUCTBEHHOW MPOAYKIIMH. A30THBIE y10OpEHUS.

Dochop.

CtpoeHue atoma, ajioTpoOmus, CBOMcTBa Oenmoro u kpacHoro Qocdopa, ux npumeHeHue. OCHOBHBIE
coenuHeHus: okcua hocdopa (V) u oprodocdopHas kuciora, pocharer. DocopHbie ynoOpeHus.
Yraepon.

Crpoenne aroma, aJsIoTpONus, CBOKMCTBa Moaudukanuid, mpuMmeHerne. Oxcuasl yriepoaa (II) u (IV), ux
cBoiicTBa M mpuMeHeHue. KapOoHaThl: KaJbIUT, COJa, MOTAll, WX 3HAUYCHHUE B MPUPOJEC U KU3HU
YeJI0BEeKa.

Kpemunii.

CrtpoeHue aToMa, KpUCTAJUIMUECKUN KpeMHUH, ero cBoiicTBa U npumMeHenue. Oxcuna kpemuus (IV), ero
IPUPOJIHBIE pa3HOBUIHOCTU. CHUIIMKATHI. 3HaYCHHE COSAMHEHUM KPEeMHHUSI B )KUBOW M HEXXKUBOU MPHUPOJIE.
[ToHsiTHE O CUAMKATHON NPOMBIIIJIEHHOCTH.

Jdemoncrpauuu.

OOpa3upl rajgoreHoB — MPOCTHIX BElIECTB. B3anMonelicTBHE TajJOreHOB € HATpUEM, C AITIOMHHHEM.
BriTecHenne xjgopoM Opoma WM MOAa M3 PacTBOPOB UX cojei. B3zammopelcTBue cepbl ¢ MeTaiaMy,
BOJIOPOJIOM M KHCIOpoJaoM. B3anmopneilcTBe KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI C MEJbIO.
[Tornonienue yriaem pacTBOPEHHBIX BEIIECTB WIM ra3oB. BoccTaHOBIIEHHME MeIU U3 €€ OKCHIA YIJIEM.
OO6pa3upbl NPUPOAHBIX COEAMHEHUH XJopa, cephl, pocdopa, yriaepona, kpeMHus. OOpas3ibpl BaKHEHIINX
JUIS. HApPOJIHOTO XO3scTBa Cysb(haToB, HUTPATOB, KapOOHATOB, (ocdaTroB. OOpa3Lbl cTEKIa, KEPAMUKH,
LIEMEHTA.

JlabopaTopHble ONBITHI.

20. IMomyyenue u pacmno3HaBanue Bojopoaa. 21. MccnemoBaHue MOBEPXHOCTHOTO HATSKEHUS BOJBI.
22 .PacTBOpeHHEe MepMaHIraHaTa Kajus WM MEIHOTo Kynopoca B Boje. 23. ['maparanus 06e3BOKEHHOTO
cynbdara meau (II). 24. U3rotoBieHne TMIICOBOTO OTIEYATKA.

25. O3HakoMIIeHHE C KOJUIEKIMEH OBITOBBIX (MIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM MHHEPAJIbHOMN
BOJIbI. 27. KauecTBeHHas peakius Ha raJoreHua-uoHsl. 28. [lonydenue u pacrno3HaBaHue Kuciaopoja. 29.
I'openue cepbl Ha Bo3ayxe U B kucinopose. 30.CBoiicTBa pazbaBieHHON cepHOIl kucioTsl. 31. U3yuenue
cBoiicTB ammuaka. 32. PacrioznaBanue coneit ammonus. 33. CBoiicTBa pa30aBiIeHHOM a30THOW KHUCIOTHI.
34. BzaumojeiicTBUe KOHIEHTPUPOBAHHOM a30THOM KHCIOTHI ¢ Meabto. 35. I'openue ¢ocdopa Ha
BO3/yXe M B kuciopoje. 36. PacmoznaBanue ¢ocdaror. 37. I'operne yras B kuciopoae. 38. [lomyuenue
YTOJILHON KUCIIOTHI U n3yueHue ee cBoMcTB. 39. [lepexon kapOOHATOB B THAPOKApOOHATHI.

40. Paznoxxenue ruapokapoonara Harpus. 41. [lonydeHne kpeMHEBOW KHUCIOTHI U U3YUCHUE €€ CBOMCTB.
IIpenmeTrHble pe3yJbTaThl 00y4eHHs

VYyamuiics 10J1KeH ymems:

MCIIOJIb30BAaTh MPU XapaKTEPUCTUKE METAJUIOB U MX COECIMHEHUMN MOHSTHUS: «HEMETAJIbD», «TaJOr€HbI»,
«@JUIOTPOIHBIE BHUJIOM3MEHEHUS», (OKECTKOCTh BOJbI», «BPEMEHHAs KECTKOCTb BOJbI», «IIOCTOSHHAsS
KECTKOCTb BOJIbI», «O0IIast ’KECTKOCTb BOJBIY;

JaBaTh XapaKTEPUCTUKY XUMUYECKUX 3JIEMEHTOB-HEMETAIIIOB (BOIOPOA, FaJIOT€HOB, KUCIOPOa, CEpbl,
azora, ¢ocdopa, yrmeposaa, KpeMHHUs) MO MX MOJOXKEeHHIO B Ileproamyeckoil cucTeMe XHMHUYECKUX
snemenToB JI. . MenneneeBa (XMMHUYECKUN 3HAK, TOPSIKOBBIA HOMEp, MEPUOJ, TPYIIA, MOATPYIINA,
OTHOCHUTEJIbHAsl aTOMHasi Macca, CTPOEHHE aToma (3apsia sAapa, YUCIO IPOTOHOB M HEHWTPOHOB B SIpE,
olmiee YMCIIO 3JEKTPOHOB, pacHpeiesieHne 3JIEKTPOHOB IO AJIEKTPOHHBIM CIIOSIM), IPOCTOE BELIECTBO,



¢dbopMyna, Ha3BaHUE U TUM BBICIIETO OKCHAA U TUAPOKCUAA, (popMyra U XapakTep JeTy4ero BoJJOPOAHOTO
COCJTMHEHMUS);
Ha3bIBaTh COEAMHEHUSI HEMETAIIJIOB U COCTABIIATH UX (DOPMYIIBI IO HA3BAHMUIO;
XapakTepu3oBaTh CTPOCHHUE, oOImmMe (U3NUYECKUEe W XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-
HEMETAIJIOB;
OOBSACHATH 3aBUCUMOCTbH CBOMCTB (WJIM NpEACKa3bIBaTh CBOMCTBA) XMMUYECKUX 3JIEMEHTOB-HEMETAIIIOB
(paanyc, HEMETAJUIMYECKHE CBOWCTBAa JJEMEHTOB, OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE CBOWMCTBA
3JIEMEHTOB) W OO0pa3yeMbIX HMH COEIMHEHHWH (KHUCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB H
TUAPOKCHIOB, JIETYYUX BOJOPOIHBIX COEIWHEHUH, OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA) OT
nosioxkenus B [lepuoandeckoit cucreme xuMuueckux anemenTos J[. . Menneneesa;
ONKCHIBATh OOIME XUMHUYECKHE CBOMCTBA HEMETAJIOB C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU
POAHOrO) A3bIKA U SI3bIKA XUMUU,
COCTaBIISITh MOJICKYJISIPHBIC YPABHEHUSI PEAKIINM, XapaKTePU3YIOIUX XUMUUECKUE CBOWCTBA HEMETAJIIOB
U MX COEIMHEHUH, a TAKXKE 3JIEKTPOHHBIE YPaBHEHHUS ITPOLIECCOB OKUCIECHUS-BOCCTAHOBIICHNUS;
YPaBHEHHUS JJIEKTPOJIUTUYECKOW IUCCOLMAIUMU; MOJEKYJIsSpHbIC, TMOJHbIE U COKPAIICHHbIC HOHHBIC
YPaBHEHHUS peaKLUil C y4acTUEM DJIEKTPOJIUTOB;
yCTaHaBIMBATh MPUUMHHO-CJIEICTBEHHBIE CBSI3U MEX]Yy CTPOCHHEM aTOMa, XMMHUYECKOM CBS3bI0, TUIIOM
KPUCTAJUTUIECKON PEIIeTKH HEMETAUIOB U MX COSAWHEHHH, NX OOIUMH (PU3HMYECKUMH U XUMHUYECKUMH
CBOMCTBaMU;
OTMCHIBATh XMMHYECKHE CBOMCTBA BOJOPOJA, TaJOr€HOB, KUCIOPOJA, Cephl, a30Ta, Gocdopa, rpadura,
anMasa, KpeMHHUS U X COSAMHEHUN C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO HIIM POJTHOTO) SI3bIKA U S3bIKA
XUMUH;
OTKCHIBATh CMOCOOBI YCTPAHEHHUS KECTKOCTU BOJBI M BBIMOJIHATH COOTBETCTBYIOIIUNA UM XUMUYECKUUN
HKCIIEPUMEHT;
BBITOJHATH, HAOMIOaTh U OMKUCHIBATH XUMHUYECKHI KCIIEPUMEHT IO PACliO3HABAHUIO HOHOB BOJAOPOJA U
aMMOHHS, CyIb(haT-, KapOOHAT-, CHITUKAT-, pocdar-, XIopu-, OpoMHUI-, HOIUI-HOHOB;
JKCIIEPUMEHTAIBHO HCCIIEI0BaTh CBOWMCTBA METAJJIOB U UX COEAMHEHHUH, pelaTh JKCIIEPUMEHTAJIbHbIE
3amaun no Teme «HemeTamabl»;0onuchiBaTh XUMUYECKUN SKCHIEPUMEHT C IOMOIIBI0 €CTECTBEHHOTO
(PyCcCKOro MM POJHOTO) A3bIKA U SI3bIKa XUMUHU;
IPOBOAMUTH pacueThl M0 XUMHUYECKUM (OpMyJiaM U ypaBHEHHUSIM pPEaKIMi, MPOTEKAIOIUX C y4aCTUEM
HEMETAJIJIOB U UX COEAMHEHUN.
MertanpeameTHblie pe3yJbTaThbl 00y4eHHs
VYyamuiics 10J1KeH ymemp:
OpraHM30BBIBATH y4eOHOE B3aUMOJICHCTBUE B IpymIme (pacnpeiensiTh PoJH, JI0rOBapUBAaThCS APYr C
JIPYroM U T. 11.);
IpeIBUIETH (IPOTHO3UPOBATH) MOCIEICTBUS KOJJIEKTUBHBIX PELLICHUN;
MOHUMATh IPUYMHBI CBOETO HEYyCIIeXa U HAXOIUTh CIOCOOBI BBIX0/1a U3 3TOW CUTYallUH;
B JIMAJIOT€ C YYUTEJIEM YUYHMTHCSI BbIpAOAThIBaTh KPUTEPHUH OLIEHKHU M ONPEAENSATh CTENEeHb YCIEUTHOCTU
BBITIOJIHEHUSI CBOEH paboThl M PabOTHI BCEX, UCXOMS M3 MMEIOIIUXCS KPUTEPUEB, COBEPIICHCTBOBAThH
KPUTEPUH OLIEHKH U IOJIb30BATHCS UMU B XOJI€ OLIEHKU U CAMOOIICHKH;
OTCTauBaTh CBOKO TOUKY 3PEHHUs, apTyMEHTUPYS €€;
MOJITBEPKIaTh apIryMEHTHI (pakTamu;
KPUTHYHO OTHOCHUTBHCS K CBOEMY MHEHHUIO;
CIIyIIaTh JAPYTUX, MBITAThCS MPUHUMATH JAPYTyI0 TOUKY 3PEHHUS, ObITh TOTOBBIM H3MEHHUTHh CBOIO TOUKY
3peHus;
COCTaBJIAITH pedepar 1o onpeneaecHHoin popme;
OCYILIECTBIISATH KOCBEHHOE Pa3AeIUTENBHOE 10KA3aTEIbCTBO.

Tema 4. IIpakTukym 2. CBoiicTBa coeMHeHHII HeMeTaJL10B (3 4)
1. Pemenue okcrnepuMeHTaNbHBIX 3agad 1o TeMme «lloarpymma ramoreHoB». 2. Pemenue
SKCIIEPUMEHTANBHBIX 3a/1a4 1o teMe«lloarpynna kucinoponay. 3. Pemenue skcnepuMeHTalNbHBIX 3a7a4
no teme «lloarpynmna azora». 4. Pemnenne 3kcnepuMeHTalIbHbBIX 3a1a4 1o teMme «lloarpynna yraepona».
5. [lonyyenue, coOupanue M pacro3HaBaHUE Ta30B.
IIpenmeTHble pe3yJbTaThl 00y4eHHs
VYyaiuiics 10J1KeH ymems:
oOpamiatbesi ¢ Ja00paTOpPHBIM OOOPYAOBAaHHMEM M HArpeBaTENbHBIMU MPUOOpaMH B COOTBETCTBUH C
IpaBUJIaMU TEXHUKH 0€30MacHOCTH;
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Ha0JI0/1aTh 32 CBOMCTBAMU HEMETAIIJIOB U UX COEAMHEHUHN U SIBICHUSIMH, TPOUCXOASAIINMU C HUMH;
OMUCHIBATh XMMHYECKUN HKCIIEPUMEHT C MOMOIIbI0 €CTECTBEHHOI'0 (PYCCKOTO WM POJHOTO) SI3bIKA U
A3bIKAa XUMUU;

JiefaTh BBIBOJIBI IO Pe3yIbTaTaM IMPOBEICHHOIO SKCIEPUMEHTA.

MeTanpeamMeTHble pe3yJabTaTbl 00y4eHUs

Yyamuiics 10JIKeH ymemns:

ONpeAeNsiTh, HUCXOAs U3 Yy4yeOHOM 3amady, HEOOXOAMMOCTh WCIOJB30BAHUA HAOIIOACHUS WU
HKCIIEPUMEHTA.

Tema 5. O00011eHNe 3HAHU 10 XMMHUM 32 KYPC OCHOBHOM mKoJbl. [loaroropka

K rocyaapcrseHHoi uroropoii arrecrauuu (CHA) (10 4)

[lepnonnueckuit 3akoH u Ilepumonnueckas cucrema xumuueckux siemMeHToB JI. M. MeHnneneesa.
®u3NYEeCKUl CMBICI MOPSIKOBOIO HOMEpa 3JEMEHTa, HOMEPOB MEpHUOJa U TPYMIbl. 3aKOHOMEPHOCTHU
WU3MEHEHUsI CBOWCTB 3JIEMEHTOB M HUX COEIMHEHHH B MEPUOJAX W IPYIIIaX B CBETE MPEACTABICHUN O
CTPOCHHUH ATOMOB 3JIEMEHTOB.

3HauYeHHE IEPUOANYECKOr0 3aKOHA. BHIIbI XMMHMUYECKMX CBSI3€M M TUIBl KPUCTAIMYECKUX PELIETOK.
B3anmocss3p cTpoeHuss U CBOMCTB BemiecTB. Kiaccudukanuss XUMHUECKUX PEAKIHM MO pa3IudHbIM
pU3HaKaM (YUCIIO0 U COCTaB PearupyroIuX U 00pa3yoIuXCsl BEIIECTB; HATUIUe

rpaHulbl pazgena (as; TerioBo APQeKT; M3MEHEHHE CTCIICHEW OKHCICHHS aTOMOB; HCIIOJIh30BAHHE
KaTajan3aTopa; HampaBlieHue mpoTekaHus). CKOpOCTh XMMHUUECKHX peakiuil U (akTopbl, BIMSIONIME Ha
Hee. OOpaTUMOCTh XUMUYECKUX PEAKIIUNA U CITOCOOBI CMEIIEHHS] XUMHYECKOTO PAaBHOBECHS.

[IpocThie U cnokHbIE BewleCTBAa. MeTailibl U HEMeTasulbl. ['eHeTnueckue psiapl MeTajuia, HeMeTaula U
nepexoaHoro Meraya. OKCUAbIA THAPOKCUIBI (OCHOBaHUS, KUCIOTHI, aM(POTEpHBbIE THAPOKCHUIBI), COJIH.
Hx cocrta, xnaccudukanuss U oOIIMEe XUMHUYECKHE CBOWCTBA B CBETE TEOPHUU DIIEKTPOIUTHUECKOMN
JTUCCOIUAIUH.

JInuHOCTHBIE pe3ybTaThl 00y4YeHUsI

Yyamuiics K0J1KeH:

3HAMb U NOHUMAMD: OCHOBHBIE MCTOPHYECKHUE COOBITHS, CBSI3aHHBIE C PAa3BUTHEM XMMHH U OOIIECTBA;
JOCTIDKCHHUST B O0JacCTH XMMHUM W KYJIbTYpPHBIE TPAAUIUU (B YACTHOCTH, HAYYHBIC TPAJMUIIMH) CBOEH
CTpaHbl; OOIIEMUPOBBIE TOCTHKEHHUS B 00JIACTH XUMHUU; OCHOBHBIE MIPUHIIUIIBI U TIPAaBHJIa OTHOILICHUS K
MIPUPO/IE; OCHOBBI 3JI0POBOTO 00pa3a )KU3HU U 3I0POBHECOEPETAIONINX TEXHOIOTHH;

npaBuja MOBEJICHUS B UYPE3BBIYANHBIX CUTYalUsSIX, CBA3aHHBIX C BO3JIEHCTBHEM pPa3IUYHBIX BEIIECTB;
OCHOBHBIE TpaBa M OOA3aHHOCTH TPa)KJAaHWHA (B TOM YMCIIE YYaIErocs), CBSI3aHHBIE C JTUYHOCTHBIM,
po(hecCHOHANBHBIM U KU3HEHHBIM CaMOOTIPEIEIICHUEM;

COIMATBHYIO 3HAYUMOCTH M COJIepKaHue Mpoheccrii, CBSI3aHHBIX C XUMHUEH;

UCHBIMBIEAMb. YYBCTBO TOPJIOCTH 33 POCCHUHCKYIO XHMHMUYECKYIH) HAyKy U YBaXEHHE K HCTOPUHU €€
pa3BUTHS;, YBaXKEHUE M TPUHATHE JOCTIDKCHHM XUMHUHW B MHUpE; JIIOOOBH K MPUPOJE; YBaXKEHUE K
OKpYXaroImuM (y4JaliuMcs, YYUTeNsM, POAMTENSIM M Jp.) — YMETh CIyIIaTh W CIHBIIATh HapTHEpA,
MPU3HABAaTh MPABO KaXXJIOT0 Ha COOCTBEHHOE MHEHHWE, MPUHUMATh PEIICHUS C YYETOM IO3HIN BCEX
YYaCTHUKOB; YYBCTBO MPEKPACHOTO M 3CTETUUYECKUX UYBCTB Ha OCHOBE 3HAKOMCTBA C MUPOM BEILIECTB U
WX TPEBPAIEHUI; CAMOYBaXEHUE U IMOIIMOHAILHO-TIONIOKUTEIIBHOE OTHOIIIEHHE K ce0e;

npusHaeamy: LEHHOCTb 3J0pPOBbs (CBOEr0 U JAPYrux Jrojeil); HeoOXOAMMOCTb CaMOBBIPAXKEHUS,
caMopea3aluy, COIUAILHOTO MTPU3HAHMS,

0CcO3Haeéamp: TOTOBHOCTH (WJIM HETOTOBHOCTb) K CaMOCTOSITENIbHBIM TOCTYIKaM M JCHCTBHSIM,
OTBETCTBEHHOCTH 32 UX PE3YNbTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTh) OTKPBHITO BBIPAXKATh U OTCTaUBATh
CBOIO MO3UIINIO U KPUTUYHO OTHOCUTHCS K CBOUM IMOCTYIIKAM;

nposaeAAmMy: SKOJIOTHUECKOE CO3HAHHUE; MO0OpPOKeNaTeIbHOCTh, JOBEPUE M BHUMATEIBHOCTH K JIIOJISM,
TOTOBHOCTb K COTPYJHUYECTBY U JApyxk0Oe, OKa3aHUIO TIOMOIIM TeM, KTO B HEH HyX1aeTcs; 0000IIEeHHBIH,
YCTOMYMBBIK M H30HMpaTENbHBIA [MO3HABATENIbHBIN HHTEPEC, WHUIUATHBY M JIFOOO3HATEIBHOCTh B
M3YYEHUU MHpPA BEUIECTB M PEaKLMil; LEICyCTPEMIIEHHOCTh U HACTOMYMBOCTH B JIOCTUKEHUU LIEJEH,
TOTOBHOCTb K TPEOJOJICHUIO TPYAHOCTEH; YyOEXKJIEHHOCTh B BO3MOXKHOCTH IIO3HAHUS MPUPOJIBI,
HEOOXOMMOCTH Pa3yMHOTO MCIIOIB30BAHUS TOCTHKEHUN HAYKH U TEXHOJIOTHIA JUIS pa3BUTHs 00IIIECTBA;
ymemp: YCTAHABIMBATH CBS3b MEXAY LIEJIBI0 M3YYECHUS] XUMHUU M TEM, JUISl YEro OHA OCYLIECTBISIETCS
(MOTHBaMM); BBIMOJIHATH KOPPUTHUPYIONIYIO CAMOOLIEHKY, 3aKJIIOYAIOUIYIOCsS B KOHTPOJIE 3a MPOIECCOM
U3YYEHUS XUMHUU M BHECEHMHM HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX JTamaM M crocodam
U3Y4YEHUsI Kypca XHMHUH; BBINOJHATh PETPOCHEKTUBHYIO CAMOOILICHKY, 3aKJIIOYAIOIIYyIOCS B OLIEHKE
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mporecca W pe3yiabTaTa M3YYCHHs] Kypca XUMHH OCHOBHOM IIKOJIBI, TMOJBEJACHWHM WUTOTOB Ha OCHOBE
COOTHECEHHSI LIeTIEH 1 Pe3yabTaTOB;

CTPOUTH KM3HCHHBIC W MPO(ECCUOHATBHBIC IIaHBI C YYETOM KOHKPETHBIX COITMAIbHO-UCTOPHUYCCKHUX,
MOJIMTUYECKUX U SKOHOMHYECKHX YCJIOBHIA; OCO3HABATh COOCTBECHHBIE IICHHOCTH M COOTBETCTBUE UX
MPUHUMAEMbIM B JKU3HH PEIICHUSAM; BECTH JUAIOr Ha OCHOBE PABHOIPABHBIX OTHOLICHWA W B3aHMMHOI'O
YBa)KCHHUS, BBIJICIIATh HPABCTBEHHBIN aCTIIEKT TOBEICHUS U COOTHOCUTH TIOCTYIIKH (CBOU M IPYTUX JIFOJICH )
¥ COOBITHS C IPUHATHIMHU 3THYCCKUMHU HOPMaMHU; B IIPEJIeiax CBOMX BO3MOXKHOCTEH MPOTUBOICHCTBOBATH
JNEHUCTBUSM W BIUSHUSM, MPEACTABISIONIUM YIPO3y JKU3HH, 37JOPOBBI0 M O€30MaCHOCTH JIMYHOCTH H
oOrrecTBa.

OueHka TeopeTH4ecKNX 3HAHN I
OreHKa yCTHOTO OTBETA.

OtMmeTka «5»:

OTBET IOJIHBIM U NPABWIbHBIA HA OCHOBAaHUHU U3YYEHHBIX TEOPHH;

MaTepuai U3JI0KEH B OIPEIECIIEHHOM JIOTHYECKOU MTOCIIE0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM;

OTBET CaMOCTOSTEIIbHBIN.

OrmeTka «4»:

OTBET IOJIHBIM U MPABWIBHBIA HA OCHOBAHUH U3Y4YECHHBIX TCOPUI;

MaTepuai U3JI0KEH B ONPEACICHHON JIOTMUECKOM IOCIEA0BaTENbHOCTH, IIPH ITOM JOIYUICHBI BE-TPU
HECYUIECTBEHHbIE OLIMOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO YUUTEIIS.

Ormetka «3»6

OTBeT NOJHBIN, HO IPU STOM JOIYILEHbI CYIIECTBEHHAs OIINOKA, WJI OTBET HEIOJIHbIM, HECBA3aHHbII.
OrmeTka «2»6

[Ipu oTBeTe OOHAPYKEHO HEMMOHWMAHHE yYAIIUMUCS OCHOBHOTO COJIEpKaHHs y4eOHOTO MaTepualia HIu
JIOMYILIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpPbIE YydYalluilcs HE MOXKET MCIPAaBUTh IPH HABOISAIIMX
BOIPOCAX YUUTEIS.

OrmeTtka «1»:

OTCYTCTBHE OTBETA.

OneHka IKCIepUMEHTATbHBIX YMEHHIA.

OreHka CTaBUTCS HA OCHOBAHUU HAOIIO/ICHUS 32 YYalllUMUCA U TMCbMEHHOTO OTBETa 3a padoTy.
OtmeTka «5»:

paboTa BBITIOJIHEHA TTOJTHOCTHIO, TPABUIIBHO; C/I€JIaHbl MPAaBUIbHBIC HAOIOICHUS U BBIBOJIBL;
AKCIEPUMEHT OCYIIECTBIICH TI0 TUIAHY, C YYETOM TEXHUKHU 0€30ITaCHOCTH ¥ MTPaBHJI pabOTHI C BEIIECTBAMHU
1 000pY/I0BaHUEM;

MIPOSIBJICHBI OPTaHNU3AIMOHHO-TPYAOBBIE YMEHHS(ITOAICP)KUBACTCS YACTOTa pabOUYero Mecra M IMOPSIOK
Ha CTOJIe, PKOHOMHO HCTIOJIb3YIOTCSI PEaKTUBHI).

OtmeTka «4»:

paboTa BBIMIOJIHEHA MPABUIBHO, CAETaHbl TPABUIIbHBIE HAOMIOACHUS U BBIBOJBI, TIPU STOM IKCIIEPHUMEHT
NPOBE/IEH HEMOJHOCTRIO WM JIOMYIICHBl HECYIIECTBEHHBIE OIMMOKM B padoTe C BeIIeCTBAMH
o0opynoBaHUEM.

OrMmetka «3»:

Pabora BbIMOTHEHA TPAaBHILHO HE MEHEE YeM Ha MOJOBHHY WJIHM JIOMYIIEHA CYIECTBEHHas OommOKa B
XO0JI€ DJKCIIEpUMEHTa, B OOBACHEHHH, B O(QOpMICHHUH pabOThl, B COOJIOEHUM TIPABWJI TEXHHUKHU
0e30MmacHOCTH, TIpU padoTe C BeleCTBAaMU U 00OpYAOBaHHEM, KOTOpas HCHPABISLETCS MO TPEOOBAHUIO
YUUTEIS.

OtMmetka «2»:

JOTyIIEHbI 1B (M 00Jiee) CyIIeCTBEHHBIC OMIMOKH B XOJI€ IKCIIEPUMEHT, B O0BSICHEHNUH, B 0(OPMIICHUHN
paboThl, B COONIOICHUH TIPAaBUJI TEXHUKU OE30IacHOCTH, MPHU paboTe ¢ BELIECTBAMU M 000PYAOBaHUEM,
KOTOpBIE yUalIHiicsl He MOKET UCIPABUTH Jake N0 TPeOOBAaHUIO yUUTEIS.

OtMmetka «1»:

paboTa He BBINOJIHEHA, Y YJalllerocs OTCYTCTBYIOT SKCIIEPUMEHTAIbHbBIE YMEHHUS.
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OueHka yMeHH# pemiaTh IKCIEPUMEHTAIBHBIE 32/1a4H.
OTrMeTKa»S»:
IJIaH PELIEHUs COCTaBJICH PABUIBHO;
MPaBUJILHO OCYIIIECTBIICH MOJ00P XMMUYECKUX PEaKTUBOB U 000PYI0BAHUS;
JIAHO ITOJIHOC OOBSICHEHHE U CJlI€JIaHbI BHIBOJIBL.
OtMmeTKa «4»:
IJIaH PELIEHUs COCTaBJICH MPABUIBHO;
MIPaBUJILHO OCYIIECTBJICH MOJA00P XWMHUYECKHX PEAKTHBOB W OOOPYIOBaHMs, MPU 3TOM JOMYIIEHO HE
Oosee He OoJiee MBYX HECYIIECTBEHHBIX OIMTMOOK B 00BSICHEHUH U BBIBOJAX.
OTMeTKa «3»:
IJIaH PELEHUs COCTaBJICH MPABUIIBHO;
MPaBUJILHO OCYIIECTBJIICH TMOJ00p XMUMHUYECKHX PEAKTUBOB W O0OPYIOBaHHUS, MPH ATOM JIOMYIIECHO
CyIIIECTBEHHAsI OMMOKa B OOBSICHEHUU U BBIBOJIAX.
OTMeTKa «2»:
nomymeHo nBe (u Oomee) ommOKM B IUIaHE pEUICHUs, B TMOAOOpE XHMMHUYECKHX pPEAKTUBOB U
000pyI0BaHus, B 00OBbSICHCHUHU U BBIBOJIAX.
Otmetka «1»:
3a/1a4a He peIleHa.

Ouenka yMeHHH peliaTh pacyeTHbIE 3a1a4M.

OTMeTKa»S»:

B JIOTUYECKOM PACCY>KJIECHUHU U PEIICHUH HET OMMOOK, 3a/1a4a pelieHa palmOHaAIbHBIM CIIOCOOOM.
OTMeTKa «4»:

B JIOTUYECKOM PACCYKJIECHUHU U PEIICHUH HET OMMOOK, 3a/1a4a pelieHa palmoOHaIbHBIM CIIOCOO0M,
HO 33/1a4ya pelieHa HepalMOHAIBHBIM CIIOCO0O0M, UITH IOMYIIeHO He Ooiee ABYX HECYIIECTBEHHBIX.
Otmetka «3»:

B JIOTHYECKOM DPAaCCYXJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyCKaeTcs CYIIeCTBEHHas OIIMOKa B
MaTEeMaTUYECKUX pacyeTax.

OTMeETKAa «2»:

UMEIOTCS CYIIECTBEHHBIE OIMOKHU B JIOTHYECKOM PACCYKICHUHU U PEIICHUH.

OtMmeTKa «1»:

OTCYTCTBHE OTBETa Ha 3aJIaHHE.

OneHka nuCbMeHHbIX KOHTPOJ/IbHBIX paﬁoT.

OTtmeTkanS»:

OTBET MOJIHBI M NMPaBWIbHBIA, HA OCHOBE M3YUYEHHBIX TEOPUM, MPU 3TOM BO3MOXKHA HECYILIECTBEHHAas
omunoKa.

OtmeTKka «4»:

OTBET HEMOJIHBIN WM TOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIMNOOK.

Otmetka «3»:

paboTta BBITIOJIHEHA HE MEHEe, YeM Ha TOJIOBHHY, JOIYIEHA OJHA CYIIECTBEHHAsI OIIMOKAa W TIPH dTOM
JIBE-TPHU HECYIIECTBEHHBIE.

OTMeTKa «2»:

paboTa BBIIOJHEHA MEHBIIE YeM Ha T[OJOBUHY WM COJAEPKHUT HECKOJIBKO CYIIECTBEHHBIX
omuOoK. OTMeTKa «1»:

paboTa He BBHIMIOJTHEHA.

[Ipu oreHKe BBITIOJIHEHUS TMUCHMEHHOW KOHTPOJBHOM PabOThI HEOOXOAWMO YYUTHIBATH TPEOOBaHUS
eanHOT0 ophorpaduIecKoro pexKuma.

OTMETKH 3a HWTOTOBYIO KOHTPOJIbHYIO pabOTy KOPPEKTHPYIOT MPEIIIECTBYIONIUE MPU BHICTABICHUU
OTMETKH 3a YETBEPTh, MOJIYTOue, TO/.

[Ipn HamrcaHWUM KOHTPOJBHBIX paboT u3 coopHukoB ['abpuensn O.C. «KoHTponbHBIE U MPOBEPOUHBIE
paboTe», 8,9,10,11 kmaccel, MOIB30BATHLCS MIKOJIOW MIEpeBoIa 0aIOB B MATHOATUIBHYIO CUCTEMY.
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OneHka 3a NpoBepoOYHbIE TECTHI
Yuurens AOKEH MPOBECTH WHCTPYKIUIO TSl TecTUpyeMbix OHa JOKHA OBITh KOPOTKOHM, MOHATHOW U
oOmieil st Bcex ucnbITyeMbIX. MHCTpyKIus Aa€T pa3zbsiCHEHHs, KaKk HEOOXOAMMO OTBEYaTh HA 3a/laHUS
Tecta. B mHCTpyKIMU cooOIaeTcs BpeMs, B T€UEHHE KOTOPOTO CIIyIIATENsIM HEOOXOJMMO BBIOJIHUTH
TECT, TUII IIKAJIbI OLIECHUBAHUS.
B nOpoueHTHOM COOTHOLIEHWH OIEHKH (10 MATHOAUIBHOW CHCTEME) PEKOMEHAYETCS BBICTaBIATH B
CIIEYIOIIUX JIHAaNa3oHax:
«2» - menee 50%
«3» - 50%-65%
«» - 65%-85%
«5» - 85%-100%
Bunast u popmsl konTposist ycBoenus 3YH:
* IpeABapUTEIbHBINA KOHTPOIIb
* TEKYILUM KOHTPOJIb
* TEMaTUYECKHUI KOHTPOJIb
* UTOTOBBIN KOHTPOJIb
Bunbt koHTpOmIS:
* CaMOCTOSTEIbHbBIE PA0OTHI
* IPOBEPOYHBIE PAOOTHI
* TECTHI
* XUMUYECKHUI TUKTaHT
* IMCHMEHHBIC U YCTHBIE IOMAITHAE 3adaHUs
* nuddepeHIMPOBAHHBIC 3aTaHHS
* HHJIUBUyaTbHBIC TUCHMCHHBIC 3a[aHS
* KOHTPOJIbHBIE PA0OTHI IO U3YYEHHBIM TEMaM, CPE30BbIE, UTOTOBBIE.

Ilnannpyemblie pe3yJbTaThbl 00yUeHHUS:

BhinycKHUK HAy4YUTCSH:

* OMHCHIBATh CBOMCTBA TBEPIBIX, JKUIKUX, ra3000pa3HBIX BEIIECTB, BBIACINSAS WX CYIIECTBEHHBIE
IIPA3HAKY,

* XapaKTepU30BaTh BEILECTBA IO COCTaBY, CTPOEHUIO W CBOMICTBaM, YCTAaHaBIMBATh MPUYUMHHO-
CJICACTBCHHBIC CBA3U MECKAY NaHHBIMU XaPAKTCPUCTUKAMU BCIICCTBA,

* pacCKpbIBaTh CMBICH OCHOBHBIX XHMHUYECKUX TIOHATUH «aTOM», «MOJIEKYJa», «XUMHUUYECKHI
3JIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BELIECTBOY», «BAJIEHTHOCTbH), UCIIOJIb3Yys 3HAKOBYIO CUCTEMY
XUMUH;

* U300pakaTh COCTaB MPOCTEHIIMX BEIIECTB C IOMOIIBI0 XHUMHUYECKUX (OPMYIT U CYIIHOCTh
XUMUYECKHUX PEaKUUi ¢ TOMOIIbI0 XUMHUUECKUX YPaBHEHUI;

¢ BBIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYIIIPHYIO U MOJIAPHYIO MACChbl BCIICCTB, @ TAKXKE MACCOBYIO
JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSAMHEHUSX JJIs1 OLIEHKU UX MPAKTUYECKON 3HAYNMOCTH;

¢ CpaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHUS, KUCJIOTBI, COJIN,

* KJIacCU(UIIUPOBATH OKCUIBI 1 OCHOBAHHMSI I10 CBOWCTBAM, KUCJIOTHI U COJIU TI0 COCTAaBY;

* OJIL30BATHCS JIAOOPATOPHBIM 0OOPYIOBAHHEM M XUMHUYECKOU MOCYI0H;

* IPOBOJUTH HECTIOKHBIE XUMHUECKHUE OMBITHI U HAOIIOJCHUS 32 H3MEHEHHSIMH CBOWCTB BEIIECTB B
MIpoIlecce UX MPEeBPAICHUI; COOTI0IaTh MPaBHIa TEXHUKH O€30MTaCHOCTH TP MTPOBEACHUH HAOTIOICHUN
U OTIBITOB;

® pa3in4yaTb OSKCICPUMCHTAJIBHO KHCIOTBI H HIé.]'IO‘—II/I, MOJIB3YACH HHAUKATOpaMH, OCO3HaBaTh
HEO00XOUMOCTh COOIOIeHHs Mep 0€30MacCHOCTH IPHU OOPAIICHUN C KUCIOTaAMH U [IEI0YaMHU.

* pacKpbIBaTh CMBICI Neproandeckoro 3akona J[. . Menzaeneena;

* OMUCBHIBATh M XapaKTepU30BaTh TaOMUYHYIO (HOpMY TMEPHOJUYECKON CHCTEMbl XUMHYECKHX
3JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIEp U pacHpelle]ICHUE YKCclia 3JIEKTPOHOB MO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKHX 3JIEMEHTOB MajblX MEPHOJOB MEPUOIUYECKON CHCTEMBI, a TaKXKe Kalus U
KaJIbIUS;

* pa3nuyaTh BUABl XUMHYECKOW CBSI3U: MOHHYIO, KOBAJCHTHYIO TOJSPHYIO, KOBAJEHTHYIO
HETIOJSIPHYIO U METATUIHNYECKYIO;
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* U300pakaTh AJIEKTPOHHO-MOHHBIE (OPMYJBI BEIIECTB, OOpPAa30BAaHHBIX XHUMHUYECKUMH CBS3IMU
pa3Horo BUAa;

* BBISIBJISITh 3aBUCHMOCTh CBOMCTB BEIIECTB OT CTPOCHUS MX KPUCTAJUIMYECKHX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJISIPHBIX, METAJUIMUYECKHX;

* XapaKTepU30BaTb XMMUYECKHE JIEMEHTBl U UX COCJIMHEHHUS Ha OCHOBE ITOJIOKEHUS 3JIEMEHTOB B
MEPUOANYECKON CHCTEMEe U OCOOCHHOCTEH CTPOSHUSI X aTOMOB;

* XapaKkTepu30BaTb HAYYHOE M MHUPOBO33PEHUYECKOE 3HAYEHHE [EPUOJMYECKOr0 3aKOHA U
MEPUOANYECKON CUCTeMbl XUMHYeckux dneMeHToB Jl. M. MenaeneeBa; ¢ OOBSCHATh CyTh XUMHUYECKHX
MPOLIECCOB U UX MPUHIUIHAIBLHOE OTJINYUE OT PUZNYECKUX;

* Ha3bIBaTh MIPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIUN;

* YCTAHABJIMBATh NPUHAMICKHOCTh XMMUYECKON PEAKIUU K ONPENeIEHHOMY THILY IO OJHOMY U3
KJIACCU(PUKALMOHHBIX MPU3HAKOB: 1) IO YUCIIy U COCTaBY UCXOIHBIX BEIICCTB U MPOIYKTOB PEAKIIMH
(peakuuu COEIUHEHHMs], PA3IOKEHHs, 3aMelleHUs] U oOMeHa); 2) MO BBIIEICHHUIO WU TOTJIOIIECHUIO
TEIJIOTHl (PEaKUUU SK30TEPMHUECKHE U HHAOTEPMUYECKUE); 3) O MU3MEHEHHMIO CTENEHEH OKHUCICHUS
XUMHUYECKHX DJIEMEHTOB (PEaKlMu OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) IO 00paTUMOCTH Ipolecca
(peakiuu oOpaTUMBbIE U HEOOPATUMBIE);

* COCTaBJISITb YPABHEHMS AJIEKTPOJUTUUYECKOM IUCCOLMALMU KHUCJIOT, IIEJI0YeH, COJEH; MOJHbIE U
COKpalI¢HHbIE MOHHBIC YpaBHEHUs peaKIMii OOMEHa; ypaBHEHUS OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIN;

* POTHO3UPOBATH MPOAYKTHl XUMHUUYECKUX PEaKIUi 1Mo (opMyaamM/Ha3BaHHUSIM HCXOJHBIX BEIICCTB;
OTIpeIeNATh UCXOAHBIE BellecTBa o (hopMynam/Ha3BaHUAM MIPOIYKTOB PEAKIUY;

* COCTaBIISITb yPAaBHEHHS PEAKIMii, COOTBETCTBYIOIIUX IOCIEAOBATEILHOCTH  («IICTIOUKE))
IIpEBpAILCHNI] HEOPraHMYECKUX BEIIECTB PA3JIMYHbBIX KJIACCOB;

* BBISIBJISITH B MPOIECCE DKCIEPUMEHTA MPU3HAKH, CBUIETEIHCTBYIONIME O TPOTEKAHUU XUMHUYECKOU
peakuuy;

* [IPAUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MACCOBOU 10JIEH PACTBOPEHHOIO BEILIECTBA;

* ONPEAENATh XapakTep Cpelbl BOJHBIX PACTBOPOB KHUCJIOT W WIEJIOYEH MO M3MEHEHUIO OKPacKu
WHJUKATOPOB;

* IPOBOANTH KAYECTBEHHBIE PEAKIIMM, MOATBEPKAAIOIINE HAIMYME B BOJHBIX PACTBOpPAX BEIIECTB
OT/IENIbHBIX HOHOB

* OIPENENSITh MPUHAIICKHOCTh HEOPTAHUYECKHUX BEIIECTB K OJJHOMY M3 M3YUYEHHBIX KJIaCCOB/TPYIIM:
METaJUTbl U HEMETAJUIbI, OKCHIbI, OCHOBAHUS, KUCJIOTHI, COJIH;

* COCTaBIATH (DOPMYIIBI BEIIECTB MO UX HA3BAHUSM;

* OTIPEACINIATh BAJICHTHOCTh U CTEMEHb OKUCIICHUS SJIEMEHTOB B BEIIECTBAX;

* COCTaBIIATH (POPMYIBI HEOPTAHUYECKUX COCTUHEHUI MO BAJICHTHOCTSIM U CTENEHSIM OKHCICHHS
9JIEMEHTOB, a TaKXe 3apsjaM HOHOB, YKa3aHHBIM B TaOJUIlE PAaCTBOPUMOCTH KHUCIOT, OCHOBAaHUU W
COJIeH;

* OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS (PU3NYECKUX M XUMHUYECKHUX CBOWCTB MPOCTHIX BEIIECTB
(MeTasIoB U HEMETaJUIOB) M HMX BBICHIMX OKCHUIOB, OOPAa30BAHHBIX JJIEMEHTAMH BTOPOTO U TPETHETO
MIEPHOJIOB;

* Ha3pIBaTh OOIIME XWMHUYECKHE CBOWCTBA, XapaKTEpHbIE JIsi TPYINN OKCHUIOB: KHCIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIIME XMMHUYECKHE CBOWMCTBA, XapaKTEPHBIE ISl KAXKIOTO U3 KJIACCOB HEOPTaHMYECKHX
BEIIECTB: KUCIIOT, OCHOBAHHUM, COJICH;

* IPUBOJIUTH TPUMEPHl PEAKIMI, MOATBEPKAAIONIUX XHUMHUYECKHE CBOMCTBA HEOPTraHUYECKHX
BEIL[ECTB: OKCHUJIOB, KMCIIOT, OCHOBAHHI U COJIEH;

* ONpEAENATh  BEHIECTBO-OKHUCIMUTENb W BEIIECTBO-BOCCTAHOBUTENb B  OKHCIHUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIUSX;

* COCTaBIIAITh  OKHUCIIUTEIBHO-BOCCTAHOBUTENbHBIN  OanaHc (is W3YYEeHHBIX peakluid) 1o
MIPEIIOKEHHBIM CXEMaM PEaKIIMii;

* POBOJUTH JT1a0OPATOPHBIC OMBITHI, MOATBEPKAAIOIINE XUMUIECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKHUX BEIECTB;

Buvinycknuk noyuum 603M0MCHOCHb HAYUUMbCA:

* 2PAMOMHO 0OPAWYAMBCSL C BEUIeCMBAMU 8 NOBCEOHEBHOU JHCUSHU,

* 0CO3HABAMb HE0OXOOUMOCMb COONIOOEHUS NPABUN IKOJIO2UYECKU 0Oe30NACHO20 NOo8e0eHUsl 8
OKpYIcaroujeli npupooHoll cpeoe;
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* NOHUMAMb CMBICT U HEOOXOOUMOCMb COOI0OEHUSI NPeONUCAHU, NPedlacaemblX 8 UHCMPYKYUSX NO
UCNONL308AHUIO IEKAPCME, CPEOCm8 ObIMOBOU XUMUU U OP.;

* UCNOIL308AMb npuodopeménnvie KII0Yegble KOMNemeHmHOCmu npu 8bINOTHEHUU
UCCne008amenbCKUX NPOeKmos no U3y4eHuio cOUCMS, CHOCO008 NOYHUeHUs U PACNO3HABAHUS 8eUjeCms;

* pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCHb, UCNOAb3Ysl CPeOCmed YCMHOU U NUCbMEHHOU
KOMMYHUKAYUU npu pabome ¢ mexcmamu y4eOHUKA U OONOJIHUMENbHOU TUMepamypou, cnpagouyHbiMu
mabauyamu, nposGIAmMs 20MOBHOCMb K YBANCCHUIO UHOU MOYKU 3PEHUSL NPU 00CYIHCOeHUU Pe3VibmAamos
8bINOTHEHHOU PAbOmMbL;

* 00bEKMUBHO OYEHUBAMb UHDOPMAYUIO O Geuecmeax U XUMUYECKUX NpoYeccax, Kpumudecku
OMHOCUMbCA K NCEBOOHAVUHOU UHGOpMAayUU, HeO00OPOCOBECMHOU peKilame, Kacaouelicsl UCNOIb3068aAHUsL
PA3IUUHBIX GeUeCma.

* 0CO3HABAMb 3HAUEHUE MeopemUecKUX 3HAHUll 01 NPAKMUYECKOU 0esAmelbHOCMU Yelo8eKd;

* ONnuUCLIBAMb U3YUEHHbIE 0ObEKMbL KAK CUCMEMbL, NPUMEHSIS I02UKY CUCIEMHO20 AHATU3A,

* NPUMEHAMb 3HAHUA O 3AKOHOMEPHOCMAX NePUOOUYECKOL CUCTEMbl XUMUYECKUX DIeMEHMO8 OJis
00bACHEHUsL U NPeOBUOEHUsL CBOUCME KOHKPEMHBIX 6eUecme;

* pazeueamv UHGOPMAYUOHHYIO KOMNEMEHMHOCIb NOCPEOCMBOM VenyOleHus 3HAHUL 00 ucmopuu
CMAHOBNIeHUsT XUMUYECKOL HAYKU, €€ OCHOBHbIX NOHAMUL, NePUOOUYECKO20 3AKOHA KAK OO0HO20 U3
BANCHEUUUX 3AKOHO8 NPUPOODL, A MAKHCE O COBPEMEHHBIX OOCHUNCEHUAX HAVKU U MEXHUKIL.

* COCMABIAMb MONEKYISPHBLE U NOIHbIE UOHHBLE YPABHEHUS NO COKPAWEHHIM UOHHBIM YPABHEHUSIM,

* IPUBOOUMb  NpUMEPbl  peakyuil, NOOMBEEPHCOAIOWUX —CYUWECBOBAHUE B3AUMOCBA3U  MeEHCOY
OCHOBHBIMU KILACCAMU HEOPSAHUUECKUX BEUeCms;

* IPOCHO3UPOBAMYb  Pe3YIbMAMbl  8030€UCMEUs. PA3IUYHLIX (DAKMOPO8 HA U3MEHEeHUe CKOPOCmU
XUMUYECKOU peakyuu;

* IPOCHO3UPOBAMDb Pe3YIbMamyvl 8030€UCMBUs PA3IUYHBIX (DAKMOPOE HA CMeWeHUe XUMULECKO20
PABHOBECUsI.

* IPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eujeC8 Ha OCHOBE UX COCMABA U CIPOEHUS,

* IPOCHO3UPOBANb CNOCOOHOCMb BeWeCmea NPOsEIsiMb OKUCIUMETbHbIE UTU 80CCIMAHOBUMENbHbLE
CBOUICMBA ¢ YUEMOM CmeneHell OKUCTIeHUs. DJIeMEHMO8, BX00SUWUX 8 €20 COCMA8;

* BBIAGIAMb CYUWECBOBAHUE 2CHEMUUECKOU 63AUMOCE3U MeNCOY 8eujeCmeamu 8 psidy: npocmoe
8euecmeo — OKCUO — 2UOPOKCUO — COTlb,

* OP2aHU306b16AMb, NPOBOOUMDb YYCHUYECKUE NPOEKMbl NO UCCIe008AHUID CEOUCME Beujecms,
UMEIOWUX 8aHCHOE NPAKMUYECKoe 3HAYeHUe.

Onucanue y4e0HO-MEeTOAHYECKOTO U MATEPUATBHO-TEXHUYECKOT0 ObecrevyeHust
Y4ye0Ho — MeToauUYecKoe odecrmevyeHue

1.ABTOpCcKas nporpamMma O.C.I'abpuensHa, COOTBETCTBYIOILAS denepanbHOMY
['ocymapcTBeHHOMY 00pa3oBaTeIbHOMY CTaHIAPTy OCHOBHOTO OOIIEro oOpa3oBaHMsI U JOIYIICHHAs
MunuctepctBoM oOpa3oBanusi u Hayku Poccuiickoit @enepanuu (O.C.I'abpuensn IIporpamma kypca
xuMuu 18 8-9 kiaccoB obmieo0pa3zoBarenbHbIX yupexaeHuii / O.C.I'abpuensn. — M.: [Ipoda, 2014r.).

2.I'abpuenan O. C., Xumus. 9 xi1.: yueOHuK. — M.: [Ipoda, 2014r

3.Xumus. 9 x i1.: KonTponbsHbie 1 mpoBepouHbie padboThl K yueOHuky O. C. 'abpuensHa «Xumusi. 9
/ O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. — M.: [Ipoda, 20015r.

4.I'abpuensn O. C., Ocmpoymos U. I'. I3yqaem xumuio B 9 k i1.: [ugaktuueckne mMaTepuaibl. —
M.: biuk mmroc, 2014r.

S.1Tabpuenan O. C., Huwyrxosa A. B. Pabouas terpans. 9 k 1. K yue6nuky O. C. I'abpuensHa
«Xumus. 9». — M.: [Ipocda, 2015r.

6.l abpuensn O. C., Bockobouinukosa H. Il. Xumuss B TectaxX, 3ajadax, yHOpakHEHHUsX. 88— 9
k1. — M.: lpoda, 20015r.

MarepuajibHO-TeXHHYECKOe 0O0ecriedeHue:

Jns o0yyeHMs ydallMXcCsi OCHOBHOW IIKOJBI B COOTBETCTBHHM ¢ TpeOoBaHusimMu denepanbHOro
roCy/IapCTBEHHOI0 00pa30BaTENbHOIO CTaHAApTa HeoOXoauMa peaiau3anus AesITeNbHOCTHOTO MOIX0/a.
JleaTenbHOCTHBIM moaxo[ TpeOyeT MOCTOSHHOW Omopsl Iporecca OOydeHHs XMMUHU Ha JIEMOHCTpa-
[IUOHHBIN 3KCIIEPUMEHT, MPAKTUUYECKHE 3aHITHUS U JTa0OPATOPHBIE OIMbBITHI, BBHIMOIHIEMbIE yYAIIUMHUCS.
KabuHer xumu#m OCHAImEH KOMIUIEKTOM JIEMOHCTPAIMOHHOTO U JIAOOPaTOpPHOTO OOOPYIOBAHUS IO
XUMHUH JJI1 OCHOBHOM HIKOJIbI. B kaOuHeTe XMMHHM OCYIIECTBISIOTCA KaK YpOdHas, TaK U BHEYpOYHas
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GopMBI  yUEeOHO-BOCIIUTATEIIEHOW JIEATENLHOCTH ¢ ydamumMmucs. OcHamieHne B OOJNBIIEH dYacTH
COOTBCTCTBYCT HepeqHIo 060py,[[OBaHI/I}I KaGI/IHeTa XUMHU W BKJIKOYACT pPa3JIMYHBIC TUIIBI CPCIACTB
00ydeHus. bonplryro 4acTh 000pYyIOBaHUS COCTABISAIOT YY€OHO-TIPAKTUUECKOE U yueOHO-1abopaTopHOe
000pyJ0BaHUE, B TOM YHCJIE KOMIUJIEKT HaTypalIbHBIX OOBEKTOB, MOEIH, TPUOOPHI U HHCTPYMEHTHI JJIs
NPOBE/ICHUS JIEMOHCTPAIMil M TPAKTUYECKUX 3aHATUH, NEMOHCTPAIIMOHHBIC TAOJUIIBI, BHIEO, MEaua
OCHAIIIEHHE.

B KOMIUIEKT TEXHHYECKMX W HH(OPMAIMOHHO-KOMMYHHKATHBHBIX CPEICTB OOYYCHHS BXOJSAT:
ammaparypa JJIsl 3allUcei U BOCIIPOM3BEJCHUS ayi0- U BUACOMH(OPMAINK, KOMIIBIOTEP, MyJIbTUMEINA
IPOEKTOP, JOCKa C UHTEPAKTUBHOW MPUCTABKOMN, KOJUICKIIUS METUA-PECYPCOB, BbIX0O B IHTEpHET.

Hcnonp30BaHuE 3JIEKTPOHHBIX CPEICTB O0YUECHHUS TIO3BOISIOT:

® AKTHBU3UPOBATh JIEATEIBHOCTh OOYYAIONIMXCS, IONy4aTh OoJiee BBICOKHE KadeCTBCHHBIE
pe3ysbTaThl 00yUYECHHUS,

e ripu moiroToBKe K EI'D o0ecrieunBaTh caMOCTOSATENBHOCTD B OBJIAJICHUH COJICPIKAaHUEM Kypca .

e hopmupoBath MKT - KOMIIETEHTHOCTh, CHOCOOCTBYIOUIYIO YCICIIHOCTH B  y4eOHOI
NeSITeIIbHOCTH,
e hopmupoBats YV /I;

Hamypanvuvie 00vexmot

HarypasnbHble OOBEKTBHI, MCIIOJIb3yeMble B OOYYE€HHMM XHUMHH, BKIIOYAIOT B ce0sl KOJUIEKLIUU
MUHEPAJIOB U TOPHBIX MOPOJ, METAJUIOB U CIIaBOB, MUHEPAJIBHBIX YAOOPEHUH, IIacTMAacC, Kay41yKoB,
BOJIOKOH U T. [I.

O3HakoMIIEHHE ydamuxcs ¢ 00pa3aMyu UCXOIHBIX BEUIECTB, MOJXYIPOJAYKTOB U TOTOBBIX H3JIEIUI
HO3BOJISIET MOJYYUTh HArJsIIHOE HpPEICTaBIeHHE 00 3TUX MaTepHuajax, UX BHELIHEM BHUJE, a TaKXke O
HEKOTOPHIX (PU3UIECKUX CBOMCTBAX.

Xumuueckue peakmuebl u mamepuaivl

OOpaieHre CO MHOTMMH BELIECTBAaMU TpeOyeT CTPOroro CoONIOACHHUS MpaBUJl TEXHUKH
0€30MaCHOCTH, OCOOEHHO NpH BBINOJHEHUM OIBITOB CAaMHUMH ydaunumucs. Bce HeoOXoaumble Mepbl
IPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOIINUX JOKYMEHTAX U MHCTPYKIIHSIX.

Xumuueckasn nadopamophnan nocyoa, annapamasl u npudopvl

Xumuueckasi Mmocyna Mnoapa3fessieTcss Ha JBE TPYIIbL: sl BBIIOJHEHHS ONBITOB YYAIIUMUCS U
JIEMOHCTPAIIMOHHBIX OIBITOB.

[Tpubopsl, anmapaTel U YCTAHOBKH, UCIOIb3yeMble Ha YPOKaX XMMHUH, MOJIPA3ACA0T HA OCHOBE
MPOTEKAIONIUX B HUX (PU3UUYECKUX U XUMUYECKHUX .

Mooenu

OObekTaMM MOJENUPOBAHUS B XUMHUM SBJISIOTCS aTOMBI, MOJIEKYJIbl, KPHUCTaJJIbl, 3aBOJICKHE
anmnaparsl, a TaK)Ke MPOUCXOISALINE MPOLIECCHI.

B npenopaBaHuM XMMHMM UCHOJB3YIOTCS MOJENN KPHUCTAUIMYECKUX PEIIETOK anMmasa, rpadura,
cepsl, pochopa, okcuaa yraepoaa(ly), moBapeHHOU coiu, JbJa, Hola, *Keleza, MeJ1, MarHus, Habopsbl
MoOJieNIell aTOMOB JIJIs1 COCTABJICHUSI IIAPOCTEPAKHEBBIX MOJIEJIEH MOJIEKYIL.

Yueonvie nocoous na newammnoii ocrnoge

B mpomecce 00ydeHHMs ~XUMHMHM ~ HCHOJB3YIOTCA  CIEAyIOIIUMEe  TAaONUILBI  MOCTOSHHOTO
skcrionupoBanus: «llepuoauueckas cucrema xumudeckux snemeHtoB .M. MenneneeBa», «Tabmuna
pacTBOPUMOCTU KHCJIOT, OCHOBAHUN M COJEN», «DIEKTPOXUMHUYECKUI psAl HANPSDKEHUH METAIJIOBY,
«KpyroBopot BewecTs B IpUpoae» U Jp.

Jns  opraHuzanmuu  caMOCTOSITENbHOM paboThl  OOYyYalOIIMXCS HAa ypOKax  HCIOJIb3YIOT
pa3sHOOOpa3Hble AUJAKTHUECKUE MaTepHajbl: TEeTpad Ha IEeYaTHOM OCHOBE WJIM OTIeNbHBbIE padouue
JUCTBl — HWHCTPYKLUHU, KAPTOUKU C 33aJaHUSIMHU DPA3HOM CTENEHHM TPYAHOCTU A M3Y4YEHUs HOBOIO
MaTepuaia, CaMOIPOBEPKU M KOHTPOJIS 3HAHUM ydaluxcs.

Jist oGecriedeHrs: 6€30MacHOro TpyJa KaOMHETE XUMHUHU UMEETCS:

® [IPOTHBOIIOKAPHBIA UHBEHTAPb

® anITeyKy ¢ HAOOPOM MEIMKAMEHTOB U TIEPEBA30UYHBIX CPEJICTB;

® HHCTPYKIIMIO IO MpaBHaM 0€30MacHOCTH TPYAA JJisi 00y4JaroIuX st
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® KypHaJI pETUCTPALIMK HHCTPYKTaXa 1o MpaBuiaM 0e30MacHOCTH TpyAa.
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KanennapHo-temaTndeckoe iiaHupoOBaHHe Kypca XUuMHH B 9 ki1acce no yueOHuky O.C.I'abpuensina

(2 yaca B Heen10, Bcero 68 uacon)

No Tema YpoKka OCHOBHBIE TTOHATHS I[eMOHCTpaLII/ISI, HHaHpreMBIe pe3yJILTaTbI I[OMaI_H
ypoxa SCTICPHMeHT IIpeameTtHble Metanpeamernsbie YY1 JIMYHOCTHBIE ;I:Zam/le
yYva
Baenenne. O01masi XapakTepMCTUHKA XHMHYECKUX JIEMEHTOB M XUMHU4YecKuX peakuuii (10 1)
1-2 Xapakrepuctuk | CtpoeHue aToma. XapakTep IIpoCTOro ITomydyenue u Hayuamcs: xapakTepu3oBath PeryasiTuBHBIE: CTaBAT yUCOHBIC DopmupyroT Il 1,
a XUMH1CCKOTo BEIECTBA; CPABHEHUE CBOUCTB XapaKTCPHBIC XUMHUYECKHE DJIEMEHTHI 1-3 —T0 3371a44 Ha OCHOBE COOTHECEHUS TOrO, | OTBETCTBEHHOE ymp. 1-
ijeh;e:m Hae . npngoro BeemeeCCTBa;g ;Bgzﬁ;TBaMHC gﬁoi“‘?o TIEPHO/IA TI0 X TIOJOKEHHUIO YTO YK€ M3BECTHO U YCBOECHO OTHOIIIEHHUE K 10
HOBAaHHHU €I II ThIX B TB. BaHHBIX HOBHOI'O 1 -
OOKCHIS B C(I:CGJIHI/IMI/I ;uo He};m;}’] o HCTOTHOTO [ICXD .M. Menaencena. y4alumcsi, 1 TOro, 4yTo emé YUYEHHIO
HCpHOHH‘{SCKOﬁ TIOATPYIIIIC DJIEMEHTAMU. CocraB u OKCHUIOB, HOﬂyqam BO3MONCHOCTG HCH3BECTHO
cucreme J1. U. XapaKTep BBICIIET0 OKCHIIA, OCHOBAHHS I HAy4umucs: ONUCHIBATD Ilo3naBaTebHbIE:CaMOCTOSTEIBHO
MeHnneneesa THAPOKCHA, JIETYIEr0 BOJAOPOJHOTO KUCIIOTHI (OKCHT M3Y4YEHHbIE OOBEKTHI KaK BBIIEISIOT U GOPMYIUPYIOT
COCIMHEHHS (M1 HEMETaJlIa). KalbLHs ¥ OKCHJI CUCTEMBI, IPUMEHSA JOTHUKY [IO3HABATENbHYIO LEb
CaoiicTBa smekTpoautoB B ceete TOL. | cepsl (1V); CHCTEMHOI'O aHaJIn3a KoMmyHuKaTHBHBIE: QOPMYIIHPYIOT
I'enetnueckue pAAbI METaJlJIa U THAPOKCU I KaJlbIUsA CO6CTBCHHOC MHCHHC U IIO3UIUIO,
HeMEeTaj1a. H CepHast KUCIIOTA) 3aJ1al0T BOIIPOCHI, CTOAT IIOHATHEIE
JI7Isl TapTHEpa MOHATHS
3 AmdotepHbIe [ToHsATHE O EPEXOHBIX TEMEHTaX. Ionyuenue Hayuamcs: xapakTtepu3oBarthb PerynsiTuBHbIE: [IposiBisitoT I1. 2,
OKCHJIBI 1 AmporepHocTs. 'eneTneckHii psi THIPOKCUJIA IIMHKA, | XUMUYECKHE CBOUCTBA [IpMHUMAIOT U COXPAHSIOT yuebHyo | J0oOpokenarensn | YOp. 2,
TH/IPOKCHABI TIEPEXOAHOTO S/IEMEHTA AOKA3ATENLCTBA €10 | qphoTEPHBIX OKCUIIOB U 3a/1a9y, YYUTHIBAIOT BhIJCTICHHBIC OCTb,0T3bIBYMBOC | 3
amtporepHoCTH TUAPOKCHUIOB; UCIIOJIB30BATh YUHUTEJIEM OPUEHTHUPBI JEHCTBUS B Tb, KaK
[P XapaKTEPUCTHKE BEIIECTB HOBOM Y4e0OHOM MaTepHaie B [IOHUMAaHHE
MOHATHE «aM(OTEPHOCTHY, COTPYIHUYECTBE C YUUTEIEM YYBCTB
MIPOBOJUTD ONBITHI, I[Ho3naBatenbHbIe: JIpYTUXJIoAei u
moaTBep K Iaromue xumudeckue | CtaBsaT u GOpMyIHPYIOT IpodiaeMy CONepexKUBaHUE
CBOMCTBa aM(OTEPHBIX OKCUIIOB | YPOKa, CAMOCTOSITENILHO CO3/Ial0T UM
Y TUAPOKCUJIOB; aNTOPUTM ACSATENbHOCTH MPHU
THonyuam 6o3moorcHocmy penieHnn mpooIeMbI
HAy4umucs: 0OCO3HABATh KoMMyHUKaTUBHBIE:
3HAYEHUE TEOPETUYECKUX [IposiBIsAIOT AaKTUBHOCTDH BO
3HAHUHN JUIS TPaKTHYECKOM B3aUMOJICHCTBUHU JIJIS1 PEILICHUS
JIeATEIIbHOCTH YEJIOBEKA MO3HABATEJIbHBIX U
KOMMYHUKATHBHBIX 3a/1a4(33Jal0T
BOTIPOCHI, (POPMYITHPYIOT CBOU
3aTpyIHEHUs, IPEAJIaraloT MOMOILb B
COTPYJIHUYECTBE)
4 IMepuonmaeckn | OTKPBITHE EPHOTUYECKOTO 3aKOHA. Hayuamcsa: onnceiBath 1 PerynsiruBnbie: Omnpenensor IL. 3,
i 3aKOH ¥ 3aKOHOMEPHOCTH CBOHCTB BJIEMEHTOB 1 XapaKTepu30BaTh TaOINYHYIO IInanupytoT cBOM AeHcTBUS B CBOIO JIMYHYIO ynp. 1-
Hepnoanaeckas | BEIICCTB B HIEPHOIAX 1 IPyIINax. dhopmy IICXD JI.1. COOTBETCTBHH C ITOCTABJIEHHON MO3HIIHIO, 11
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crucreMa
XUMHYCCKUX
351eMeHTOB [.
W. MenneneeBa

3HaueHue MEPUOANYECKOIO 3aKOHA

MenneneeBa; nenaTh
YMO3aKJIIOUEHHS O XapaKTepe
HW3MEHEHUS CBOICTB
XUMHUYECKUX DJIEMEHTOB C
YBEJIMUEHUEM 3aPsII0B aTOMHBIX
saaep.

Honyuam eo3modrcHocms
HAy4umucs. MPUMEHSTh 3HAHUS
0 3aKOHOMEPHOCTSIX
MEePUOANUECKON CUCTEMBI
XUMHUYECCKHUX BJICMCHTOB IJIA
06T>HCHCHI/IH nu HpeI[BI/IZ[eHI/IH
CBOfICTB KOHerTHLIX BCILICCTB

3amaveil ¥ yCIOBHAMU €€ pean3aiun

Ilo3HaBaTeIbHBIE: CTABAT

1 (GOPMYJIUPYIOT LETH U TPOOIEMBI
YpOKa; OCO3HAHHO U MPOU3BOJILHO
CTPOSIT B yCTHOM U TUCbMEHHOM

dopme

KoMmyHukaTuBHbIe:
Bnagenne MOHOJIOTHYECKOH U
JTUAIOTHYECKON (hopMaMH pedn

aJICKBaTHYIO
nuddepeHImpoBa
HHYIO
CaMOOIEHKY
CBOMX YCIIEXOB B
yuebe

Xumuyeckast Crpoenne 3eMiM; XMMHYECKUH COCTaB Hayuamcsa: xapakrepu3oBaThb PeryasaruBnble: pabotaTs 1o wiany, | ©@opmuposanue IL
OpraHu3alug AIpa, MAHTHH U 3eMHOI1 KOpbIL. Makpo- XUMUYECKHH COCTAB KUBOH HCIOJIB3Ys CIEIUAIBHO OTBETCTBECHHOI'O 4,ynp.
TPUPOJIBI 1 MAKpOSJICMCHTBI, HX POJIE B KJIETKH; COCTaB SIIpa, MAaHTHH nooOpaHHble CpecTBa. Y MeHre OTHOILIEHUS K 2-5
PKUSHCACATCILHOCTH PACTCHITH, 36MHOU KOPBI; OLICHUTBH CTETEHb yCIeXa WU YUEHUIO
XKHMBOTHBIX M YCJIIOBCKA. OpraHI/I‘IeCKI/Ie o
BeLIECTBA: BEIKH, HKHPEL, YIICBOTIbL, THonyuam eosmodicnocms HEyCIeXa CBOeH NesTeIbHOCTH
DEPMEHTHI, BHTAMUHEI, TOPMOHBL. HAyuUumbCcs: OOBSICHATD MHP C Ilo3naBaTenbHBIC: AaHATN3UPOBATH,
TOYKHU 3PEHUS XUMHH CpaBHMBATh U 0000IIATh U3yUCHHBIC
noHATHs. CTPOUTH JOTHYIECKOe
paccyxJeHue, BKIovast
YCTaHOBJICHHE PUYHHHO —
CJIEICTBEHHBIX CBsi3ell. [IpencTBisaTh
nHGOPMALIUIO B BUJIE PUCYHKA
KoMMyHuKaTHBHBIE:
OTtcrauBaTh CBOIO TOUKY 3pEHUS,
HMPHUBOANUTH APTYMEHTHI,
NOATBEpXkJ1ast haKTaMHu.
Knaccuduxanus | O6mue CBETEHHA 0 XUMHYECKUX 3amenienne Hayuamcs: ycraHaBnuBath PerynsiruBnbie: Onpenensior IL5,
XHMH1IECKUX PCAKIIHAX M MX KITACCHDHKALIHSL. JKCJIC30M ME/IU B MPUHAATIEKHOCTh XUMUYECKON Be1BUraoT Bepcuu pemeHus BHYTPEHHIOIO ym.1-2
peaxupii o [pencrapienne nupopmanum b sie pactBope cymbhata | peagiium k onpeenHHOMY npobIeMbl, 0CO3HABATh KOHEUYHBIH MO3ULINIO
pa3IMYHBIM Ta0NuIL, CXeM, OIIOPHOTO KOHCIIEKTa, B menu (11) THITY 10 OHOMY H3 pe3yIbTaT oBydatomuxcs Ha
OCHOBAHMAM TOM YHUCJIE C TPUMECHEHUEM CPEACTB
KT KJ1accH(pUKAITMOHHBIX YpOBHE
MIPHU3HAKOB: 1) 1Mo umncy u Ilo3naBaTenbHbIE: MTOJIOKHUTEITHHOTO
COCTaBy MCXOTHBIX BEIIECTB BribuparoT 0ocHOBaHUS B KPUTEPHH OTHOIIEHHS K
MIPOYKTOB PEAKIUU (pEaKiuu IUTsL KJIacCU(UKAIAH 00pazoBaTelbHOM
COEIMHEHUS, Pa3IIOKEHUS, [Ipeo6pa3oBbIBaTH HHPOPMAITUIO U3 y mporieccy,
3aMeleHus 1 00MeHa); OJTHOTO BU/Ia B IPYrOi U BBIOMPATh MOHUMAIOT
2) 1O BBIIESJICHUIO HIIH Jutst cebst yoOHyIo hopMy puKcanuu | He0OXOJIUMOCTh
MOTJIOIEHUIO TEIIOTHI NPE/ICTaBICHUS HHPOPMALIUU yUeHHUs

(peaKIlI/II/I OK30TCPMUYCCKUC U
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SHIOTEPMHUYECKUE);

3) 1Mo U3MEHEHHIO CTENneHEH
OKHCJICHHS XUMHYECKUX
3JIEMEHTOB (peaKkLuu
OKHCJIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE);

4) mo oOpaTUMOCTH mpolecca
(peakiu oOpaTuMBbIE U
HEOOpaTHMEIE);

Ionyuam eosmoocHocms
HAy4UbCs: COCTABIIATH
MOJIEKYJISIPHBIC U TIOJTHBIE
HOHHBIC YPaBHEHHS 110
COKpal€HHbIM NOHHBIM
YPaBHEHUSIM.

KoMMyHHKATHBHBIE:

OTtcTauBaTh CBOIO TOUKY 3pEHUS,
NPUBOANTH apTYMEHTHI,
MOATBEpXkKIast UX (hpaKTaMmu.
PaznmiuaTh B ycTHOM peun MHEHUe,
JI0Ka3aTeNnbCTBa, TUIOTE3bl, TEOPUH

. Cxopocth XuMHYECKUE PeaKkluy U UX 3aBUCHMOCTh Hayuamcs: Ha3bBaTh PerynsiTuBHbIE: [IposiBrsitoT II. 5,
XHMUYECKOM Kimaccupurarms. CKOpOCTh XHM. CKOPOCTH XHM. (hakTOpBI, BIUSIONUINE HA CaMocTosITeNnbHO 00HAPYKUBAIOT U YCTOHYMBBIN ymp. 5-
peaKium Peakunu 1 pakTopeL, OT KOTOPBIX OHA | PEAKIIH OT CKOPOCTh XUMHYECKOM peakiuu | (hopMyTUPYIOT MPobemy. yueOHO — 8
3aBHCHT. TPHPOE! 1 OOBSICHATH UX BIUSIHUE HA [I03HABATEIIbHBII

Ezar:Cpromnx CKOPOCTb XUMHUYECKOU Ilo3naBartenbHbIe: HMHTEPEC K HOBBIM

(B;];HMoz[eﬁcmne peakiy; Ha3bIBaTh (paKkTOPBI, BBIABISIOT IPUYNHBIL U CIHEICTBUS o0muM criocobam

KUCIIOT C BIIUAIOLIYE HA CMEILLICHUE sBreHUHA. CTPOSIT TIOrH4ecKue peuieHus 3ana4y

MeTanaMu), ot XUMHUYECKOIO0 PABHOBECHS. pacCyXACHHUs, yCTAHABIUBAIOT

KOHI[EHTPAIUH IIPUYUHHO — CJIEICTBEHHBIE CBA3H

pearupyommux Tonyuam eosmodicHocme

BEMIECTB Hay4yumbcs: MPOTHO3UPOBATH KoMMyHuUKaTHBHBIE:

(B3anmoneticTaue pe3yJbTaThl BO3AENHCTBUS VUUTHIBAIOT pa3Hble MHEHUS U

EEZI;STZEOMHOH Pa3IUYHBIX (GaKTOPOB HA cTpeMsTes K KOOp}:[IiI’HaHI/II/I

. HU3MEHEHUE CKOPOCTH Pa3IUYHBIX NO3ULUI B

pasI4HON N

KoHmenTpamm), or | XUMHUECKOH peakuuy; COTpYAHUYECTBE, (POPMYTUPYIOT

TTOIATH IIPOrHO3UPOBATh PE3YJbTAThL COOCTBEHHOE MHEHHE M TIO3UIIHIO

COTIPUKOCHOBEHHUS BO3ACUCTBUS PA3TINIHBIX

pearupyrommx (haxTOpOB Ha CMelIeHUE

BEIIECTB, OT XUMUYECKOI0 PAaBHOBECHS

TEMIIEPATYPhI

(B3auMozeiicTBHE

okxcuna menu (1) ¢

pacTBOpPOM CepHOit

KHCJIOTBI

paznuuHOM

TEMIIEPaTypPhl)
Karamusatoper | KaramusaTtopsl, (pepMEHTE, KaTanus Pasnoxenne Hayuamcs: ucnons3oBaTs npu PeryasiTuBHbIC: YcBoenue npasun | 1L 6,
M KaTallu3 (TOMOTCHHBIH, TETEPOTCHHBIN, HICPOKCH A XapakTepUCTHKE MpeBpalieHuH | YUHUTHIBaOT NpaBUIIO B VHIMBHLyanbHOr | Yup-4,5
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(epMeHTaTUBHBII ), HHTHOUTOPHI,
AQHTHOKCH/IAHTBI

BOZIOpOJA C
HOMOLIBIO OKCHIA
maprasuma (1V),
oOHapyxeHne
Kartasasbl B
MHIIEBBIX
HPOIYKTaX

BEIECTB HOHATHS
«KaTaJIn3aTopy, «KMHTHOUTOPY,
«aHTUOKCUIAHTHI», TPOBOJAUTD
HECIO0KHBIE XUMHYECKHE
OIIBITHI U HAOIIONEHUS 3a
M3MEHEHUSIMH CBOMCTB CBOMCTB
BEIIECTB B MpoIlecce
TIpeBpaIeHuid, COOII0AaTh
npaswia Th u OT.

Honyuam eo3modrcHocms
Hay4umuvcs: TPAaMOTHO
oOpamarbcs ¢ BemecTBaMH B
MOBCETHEBHOM JKU3HHU

TUTAaHUPOBAHHUHU M KOHTPOJIE CcItocoba
pelIeHus], OCYIIECTBISIOT
MOIIArOBBIN KOHTPOJb

Ilo3naBaTenbHbIC:
CaMOCTOSITENIHO CO3/1aI0T aITOPUTM
JIESITEIBHOCTUT TP PEeILIeHUU
po0JIeM pa3IMIHOTO XapaKTepa
KoMmyHukaTuBHbIe:
JloroBapuBaroTCst 0 COBMECTHOM
JESITEIBHOCTH, MIPUXOIAT K 00IEMY
PELICHHUI0, B TOM YHCIIE U
CTOJIKHOBEHHIO HHTEPECOB

0 1 0e301acHOro
noBeacHus BUC,
YTOKAIOIIAX
SKH3HU U
3/I0POBBIO JIFOJIEH

9 0O06001eHue u BrimonHeHue 3a1aHuil U ynpakHEeHHH Hayuamcsa: 06001maTh 3HaHUS PeryasituBHbIC: Ilos.
CUCTEMAaTH3auM | II0 MaTepuaily TEMBI U NIPEJICTABIIATH UX CXEM, BHocsT He0O0X0AUMBIE KOPPEKTHBEI B IL.1-6
5 SHAHHH 110 TaOIINLL, MPE3CHTAIMN JEHCTBHE TI0CIIE €r0 3aBEPIICHHs Ha
Teme OCHOBE €0 M yJeTa Xapakrepa
ClIeIaHHBIX OIIMO0K
Ilo3naBarenbHbIe:
CtposT peueBoe BbICKa3bIBaHHE B
YCTHOH W THCEMEHHOH popme
KommykaTuBHBIE: KOHTPOIHPYIOT
JIelicTBUs TApTHEPA
10. KontpossHast KoHTpons npeaMeTHBIX 1 Hayuamcsa: npumeHsTs PeryasiTuBHBIC: OCYIIECTBIISIOT Beipaxaror
pabota Ne 1 0 | vetanpeaMeTHBIX y4eOGHBIX MIOJTyYEHHBIE 3HaHUS U MOILIAroBbIl U UTOTOBBIN KOHTPOIIb aJIeKBaTHOE
Teme «Obas JefcTBHH 1Mo TeMe « BBenenwe. C(OPMHPOBAHHEIE YMEHUS ISl | TIO PE3YIbTATy MOHUMAaHHe
XapaKkTCepUCTHKA | OyGyagq xapakTepucTHKa pemeHus yueOHbIX 33134 Ilo3naBartenbHbIC: IIPUYUH ycliexa U
)3(;241\:1:;;;:):1 XUMHUYECKHX CTPOSIT PEYEBOE BBICKA3bIBAHUE B Heyclrexa
S — JJIEMEHTOB U XUMHUYECKUX YCTHOH 1 MUCbMEHHO# (hopme yaeOHOMI
peaxiii» peaxuuii. Ileppogudeckuil 3aK0H U KomMmyKkaTHBHBIE: yUUTHIBAIOT JIEATETBHOCTH

ITepuonuueckas
CHCTEMAa XUMHUYECKUX DJIEMEHTOB
. . MennenceBa»

pa3HbIe MHEHUS U CTPEMSTHCS K
KOODPJMHAIINY Pa3JINYHbIX TIO3UIHH B
COTPKYJHHUYECTBE

Tema 1 « Metanab» (14 4)
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1(11) | Ionoxenue OCOOEHHOCTH CTPOEHHSI AaTOMOB O3HaKOMJICHHE C Hayuamcs: xapakTepu30BaTh PeryasiTuBHbIE: OnpenenstoT I1. 8,
METAILIOE B METAILIOB ¥ UX BOCCTAHOBUTEILHAL KOJLIeKLAeH METAJUIBI 10 UX ITOJI0KEHHIO B [TpuHUMAIOT ¥ COXPaHSIOT YU4eOHYIO CBOIO JTHYHYIO ynp. 1-3
MEePUOIMYECKOI cnoco0HOCTb. OTHOCUTENBHOCTh 00pasioB METALIOB | [[CXD JI.M.Menzeneesa, 3a1ady, IUIAHAPYIOT CBOU ACHCTBHS B T03HIIHIO, I1. 9,
cucreme J. U. JIeJICHUSI XUMHYECKHUX SJIEMEHTOB Ha OSHaKOMHeuHI/Ie c OTIHCHIBATD CTPOCHHE COOTRETCTRHM ¢ TOCTABICHHOM A7eKBATHYIO ymp. 1-5
MenpneneeBa u METaJUIBI ¥ HEMETAJLIIBI KOJUIEKIUER Ny o II. 10,
CTpoGHHE HX [11aCTHIHOCTS, Tero- 1 CILIABOB (usnyecKre cBOMCTBa 3a/a4eil U yCIOBUSMU €€ peallu3aluy muddepeHnnpo yiip.4
ATOMOB EKTPOTIPOBOTHOCTD METATLTHYCCKHIA METaII0B, O0BSCHSITh Ilo3naBaTteibHBIE: BAHHYIO
Dusnyeckue 6J1eCK, IIIOTHOCTD, TBEPAOCTD H JI. 3aBUCUMOCTbH CBOICTB MeTaioB | VCHoib3yloT 3HAKOBO — CaMOOLICHKY
CBOICTBA UYepHble U LBETHbIC METAILIIEL, ot ux nojoxennsa [ICXD CHMBOJINYECKHE CPELICTBA CBOHX YCIIEXOB
METaJlIoB JParoreHHbIe METAUIbI J.M.Menneneesa; KommykatusHbIe: B yuebe
CrutaBsl 1 ux OCOOEHHOCTH CIUTABOB. Honyuam gozmooicnocme ApPryMEHTHPYIOT CBOIO MO3UIHIO U
KiaccnuKanms Knaccndukarus u coiicTsa Hay4yumbca: IPOrHO3UPOBATH KOOPIMHHUPYIOT €€ C ITO3HUIIMHI

CBOMCTBa HEU3YUEHHBIX [IApTHEPOB B COTPYIHUYECTBE
9JIEMEHTOB U UX COCJUHECHUN Ha

OCHOBE 3HAaHHUU O

HNEPUOANYECKOM 3aKOHE.

2(12) | Xumuueckue BoccranoButensHble cBOMCTBA Bsaumogpeiictaue Hayuamcs: onuceiBaTh PerynsiTuBHbIE: DopMUPYIOT II. 11,
CBO¥iCTBA METaJIIOB, JIIEKTPOXUMHUIECKHIT PSI/t METaJlIoB C CBOMCTBA BEIIECTB HA OCHOBE ITocTanoBKa y4eOHOM 3a1a4n Ha yMEHHUS ymp. 4,
MCTaJlIoB HalpKEHUHA METaJIoB. XuMHIeCKHe HEMETaJUIaMH 1 HaOJIIO/ICHUIA 33 UX OCHOBE COOTHECEHHS TOT'O, YTO HCIIOJIb30BaTh 57

CBOHCTRA BOnoH; [IPEBPALICHUSIMY, W3BECTHO M YCBOGHO , M TOTO, YTO €Il | 3HAHUS B OBITY

B3aMMOICHUCTBHUE

METATIOB C JIEMOHCTPUPYEMBIMH YYUTENIEM, | HEU3BECTHO

pactBopamu kucyior | NCCIEN0BATH cBoiicTBa Bemiects | Ilo3HaBaTe/ibHbIE:

U coJleif; ropeHue B XO/I€ BBINOJHEHUS BreiaBuxeHue runores, ux

HATPHS, MATHH, 1m1ab0paTOPHOTO OTIBITA, IENATh 000CHOBaHHE, TOKA3aTEIHCTBO

Kelesa BBIBOJIBI O 3AKOHOMEPHOCTSX
CBOICTB METAJUIOB B IEpHUOIAX KommykatuBHbIe:
U TpyMmax. Y4aBCTBYIOT B KOJIJIEKTUBHOM
Tlonyuam eo3moorcnocmeo 00CyXIeHUH MTPOoOIIeM, IPOSIBIISIOT
Hay4yumbCcs: IPOrHO3UPOBATH AKTUBHOCTb BO B3aUMOJICHCTBUY JIJIS
XMMUUYECKHE CBOMCTBA peleHnss KOMMYHUKAaTUBHBIX U
HEU3YYEHHBIX JIEMEHTOB U UX [I03HABATENIbHBIX 3a/1a4
COEIMHEHUH Ha OCHOBE 3HAHUM
0 NIEPUOIMYECKOM 3aKOHE.

3(13) O061mme crrocoOsl Meraiuisl B npupoae. Pynsl MeTamios. O3HaKOMIIEHHE C Hayuamcs: cocTaBnsaTh PeryasTuBHbIe: Topmocts 3a II. 12,
HOJIyICHHA Bunbt metantypruu KOJUIEKLHEH py . YPaBHEHHMSI PEAKLUH , IeXKalUX | YUYHUTHIBAIOT MIPABUJIO B IIIAHUPOBAHUM | POCCUICKYIO ynp.1-3
MCTaJLIoB B OCHOBE IMOJYYEHHS METAJUIOB. | W KOHTpPOJIE criocoda AedCTBUs HayKy

THonyuam eo3modicHocme
HAy4umucsi: IPUBOIUTD
IIpUMEPBl YPaBHEHUN PEaKLUil,
JIeXKAIIUX B OCHOBE
MIPOMBIIIJICHHBIX CIIOCOO0B
MOJY4YEHHUS YyTyHa U C.

Ilo3naBaTenbHbIe:

Hcnonp3yroT HOUCK HEOOX0 MO
MHPOPMAIIH JIJIS1 BBITIOTHEHUS
y4eOHBIX 3aJJaHUI C UCTIOTH30BAHUEM
y4eOHOI TuTepaTypsl
KommykaTuBHbI€:

YYHUTHIBIOT pa3Hble MHEHHS U
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CTPEMATHCA K KOOPpAUHAITUN
Ppa3JIMYHbIX MO3UIUH B

COTPYJTHUYECTBE
4(14) | Kopposust HowusiTie 0 KOPPO3UH METAILIOB U OmbiTsl, Hayuamcs: ucnonb30Bath Ipd | PeryisTuBHbIe: VMmeHue IL.
METAILI0B Cr1aBoB. XUMHUYECKas 1 ACMOHCTPHPYIOIIHUE | XapaKTEPUCTHKE METAUIOB M X | Pasnmuuaror ciocob u pe3ynabTar HHTErPUPOBATH 13,ymp.
SJIEKTPOXUMUHIECKA KOPPO3HAL. KOppO3uio COEIUHEHUN TOHATUS IeUCTBUA MOJTyYEHHbIE 1,6
Crocobb! 3a1IKTEL OT KOppO3HH MeTaHgOB 1 «KOPPO3UsI METAIIIOBY, IMo3naBarenbHbIe: 3HAHMS B
;?(OSSK?)};?;;;H «XMMHUYECKast KOPPO3UsI», Brnaneror o0muM npuemMom penieHust MIPaKTHYECKUX
«QIEKTPOXMMHUYIECKAS 3amadq YCIOBHAX
KOpPPO3Us», HAXOAUTH criocoObl | KoMMykaTHBHBIE:
3aIIUTHI METAJJIOB OT KOPpo3uH. | JloroBapHBaroTCsi O COBMECTHOM
Ionyuam eosmoocHocms JIESTEIIEHOCTM, IIPUXOIAT K 00IIeMy
HAyuumvCcs | IPUMEHSTh 3HAHUS | PEIICHHIO
0 KOPPO3HH B XKH3HH.
5(15) | OO6wmas CTpoeHHe aTOMOB IIEITOYHBIX BzanmopeiictBue Hayuamoca: naBathb PeryasTuBHbIe: PasButne I1. 14,
6(16) | xapaxrepucTuka METaIUIOB, PH3MICCKHE M XHMUUCCKUE JIMTHA 1 HATPHA € XapaKTEPUCTHUKY IIETOYHBIM [InanupytoT cBOU AEUCTBUS B CBSI3U C OCO3HAHHOTO, ymp.1,
LICTOTHBIX cBoiicTa. COE/MHEHNA ENOHEIX BO1OH MeTaJlIaM T10 MX TIOJDKEHHUIO B HOCTABJICHHOM 3aj1aueii U YCIOBUSAMU yBaxutenshoro | 345
MCTAJIJIOB. METAJIJIOB, IPUMEHEHUE U HAXOXICHUC HCX9 H.H.MeHﬂeﬂeeBa, ee pe]_HeHI/IH U
B ripapole uccie0BaTh CBOICTBA IMo3naBarenbHbIe: JoOpoXKenaTenb
IIEOYHBIX METAJUIOB — KaK CraBsit ¥ (OPMYIUPYIOT LIENU U HOTO
MPOCTHIX BELIECTB. po0JIeMBbl ypoKa OTHOILCHHUS K
Ionyuam eo3moocHocms KommykaTnBHbIe: Ipyromy
HAYYUmMbCsi: TPAMOTHO AJIEKBaTHO HCTIOJIB3YIOT PEUEBBIC yenoBeky. Ero
o0paImaThest ¢ BEIecTBaMH B cpexncTBa st 3PPEKTUBHOTO PELICHHS | MHEHHIO,
MOBCETHEBHON JKU3HH. KOMMYHUKaTHBHBIX 3a/1a9 CIIOCOOHOCTH
BECTHU JIHAJIOT C
JpyruMHU
JIFOJIBMH
7(17) IlenounozemensH | CTpoeHue aTOMOB Oepuiutusi, MarHus U | [lonyueHue Hayuamcs: xapakTepu3oBaTh PeryasiTuBHbIE: I1. 15,
8(18) | bie meTambI LLENIOYHO3EMENBHBIX METaILIOB, THIPOKCH/IA (U3MYECKUE U XUMMUYECKHE VYUTHIBAIOT NPABUIIO B IJIAHUPOBAHUH ynp. 1,
(pusnueckne 1 XUMHIECKIE CBOHCTBA, KaJIpLiis 1 CBOMCTBA OKCHJIOB U M KOHTPOJIE CIIoco0a pelieHus 5
NMPUMCEHCHUE U HAXOKICHUE B IPUPOJIE. I/ICCJEeIIOBaHI/Ie €ro FI/I}IpOKCI/IIIOB H03HaBaTeﬂbeIe:
COeZ[I/IHeHI/IH CBOHMCTB v
IIEII0YHO3EMEIIBHBIX METAJIIOB, | Mcronb3yloT MoucK HeoOX0IMMOM
COCTaBJIATh XUMUYECKHE nH(pOopManuK AJIs BEITOTHEHUS
ypaBHEHHS, XapakTepHu3ylomue | y4eOHbBIX 3alaHHi ¢ UCIIOIb30BaHUEM
CBOMCTBA IIEJIOYHBIX METAUIOB, | y4eOHOI JIUTPaTypHI
penaTh «UernoYKm KommykaTnBHbIe:
NpEeBPAIICHNH. YUUTBHIBAIOT pa3Hble MHEHUS 1
THonyyam 6o3modicnocmo CTPEMSATCS K KOOPMHALINY PA3IHYHBIX
HAyYUmMbCsi: COCTABIISATh MO3UIHI B COTPYIHHUYECTBE
UETOYKM» NpEeBpaICHUIN
9(19) | AsroMuHHI CrpoeHue aToMa ATFOMHUHHS, BzaumoneiictBue Hayuamocs: naBath PeryasTuBHbIe: DopMUPYIOT II. 16,
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10 (usnyeckre ¥ XUMUIECKUE CBOMCTBA, QTIOMUHUSA C XapaKTepUCTUKY amoMuHus 1o | IlnanupyroT cBou AeiictBus ¢ HMHTEPEC K ynp. 6,
(20) HOJyHCHNC U IPUMCHCHHUE AIIOMHHUSA, | PACTBOPAMU KUCIOT | ero nospkeHuto B [ICXD MIOCTaBJIEHHOM 3aJa4eil U YCIOBUSAMHU KOHKPETHOMY 7
COe/IMHEHHs, aMPOTEPHOCTH U OCHOBAHHH. JI.U. Menpneneena, €€ PeIleHus, OIIEHUBAIOT XUMHYIECKOMY
Homyaerue u . XapaKTepU30BaTh COCTAB aTOMa, | NMPABUJIBHOCTH BHIMOIHEHHS JEHCTBUS | DIEMEHTY
H3YyUYCHUE CBOUCTB
FHApoKCHa XapaKTepH30BaTh ¢msnueckue u | [lo3HaBaTeabHbIE:
ATTEOMUHEST XMMUYECKHEe CBOUCTBA CaMOCTOSITENBbHO BBIACTSIOT U
AITIOMHHUS, OOBSCHSTH (OpMYIHPYIOT O3HABATENBHYIO 11ETIb,
3aBHCHMOCTB CBOHCTB HCTIONB3YIOT OOIIHE TPHEMBI PEIICHHUS
AFOMHHUS OT €r0 TOJOKEHUS B | 3a/1ad
[ICXD .. Mennaeneena, KommykaTuBHbIE:
OOBSCHATH IPUINHBI JlotryckaroT BO3SMOXHOCTD PA3IMIHBIX
XUMHYECKOH HMHEPTHOCTU TOYEK 3PCHUS, B TOM YHCIIC HE
AJTIOMUHHUS. COBIAIAOIIUX C UX cOOCTBeHHOM. 1
Tonyuam eo3modcnocme OPUEHTHPYIOTCS Ha TO3UIUIO TapTHEPa
Hay4umucsi: TPAMOTHO B OOIIEHUH U B3aMMOACHCTBUU
obpaiartbcs ¢ BEleCTBaMu B
MIOBCEIHEBHOM KU3HU
11 Keneso u ero CrpoeHue aToma xenesa, pusuueckune | KadecTBeHHBIC Hayuamvca: naBathb PeryisiTHBHEIE: DopMHUPYIOT II. 17,
(21) COCIMHEHMS 1 XMMHYECKHE CBOMCTBA, MOMyYEHNE U | PEAKIMU HA HOHBI XapaKTepUCTHKY elle3a 1o ero | IlnaHupyroT cBou AeifcTBus ¢ HHTEpec K ymp. 4.
12 TeXHHI4eCKoe 3HaueHue. CoeMHeHNs xenesa. Homyuenue | 1o mxennio B IICXD MIOCTaBIICHHOM 3a/1aueii ¥ YCIOBUSIMH KOHKPETHOMY 6
(@2) kenesa rﬁﬂpomma Kenesa | 1 M.Menneneesa, €¢ pellIeHHs, OLICHIBAIOT XUMHYECKOMY
grg,lizgggizgﬁe XapaKTepU30BaTh COCTAB aTOMa, | MPABIILHOCTH BHITIOTHEHUS NEHCTBUS | DJIEMEHTY
xenesa (1) xapaktepu3oBathb ¢pusndeckue 1 | [lo3HaBaTeabHBIE:
XUMHYECKHE CBOWCTBA Xkene3a, | CaMOCTOSTENhHO BBIACISIOT H
OOBSCHATH 3aBUCHMOCTD (bopMyIHPYIOT TTIO3HABATEIBHYIO 1EJb,
CBOMCTB jKene3a OT ero UCIIOJIb3YIOT OOIINE TPUEMBI PELICHUS
nonoxenus B IICXD 3a1a4
J.N.MenneneeBa, uccnegorarb | KommykaTuBHble:
CBOICTBA K€Je3a B XO/I€ JlomyckaroT BO3MOXKHOCTb Pa3JIMYHbIX
BBINOJIHEHHS JTa00PaTOPHOTO TOYEK 3pEHUS, B TOM YHCIIE HE
OTIBITa, OIIMCHIBATH XMMUUECKHH | COBIAJarOUINX C MX cOOCTBEHHOM. 1
SKCHEPUMEHT. OPUEHTUPYIOTCS Ha TIO3ULUIO MapTHEPA
Honyuam eo3moorcnocmo B OOIIEHUH M B3aUMOJENCTBUU
Hayuumucsi: TPAMOTHO
oOpaIaThest ¢ BEIecTBaMH B
MOBCEIHEBHOM JKU3HU
13 O6001menue mo XUMHYECKHE CBOMCTBA M CIIOCOOBI Hayuamcsa: 00600maTh 3HaHUSL PerynsiruBubie: Bripaxaror Tost.IT
(23) | Teme «MeTabl», | IONY4CHHs METAILIOB U TIPEJICTABIIATH HX CXEM, BHOCAT HEOOXOUMbIE KODPEKTUBBI B | ajleKBATHOE 8-17
TOATroTOBKA K TaOJIHIL, PE3EHTAIMI JIEWCTBHE TIOCTIE ETO 3aBEPIIEHHS Ha [TIOHUMAaHHE
KOHTPOJILHOU OCHOBE €T0 ¥ y4eTa XapakTepa NIPUYUH ycrexa
padore CHETaHHBIX OMIMOOK 1 Heycrexa
Ilo3HaBaTe/ibHBIE: yaeOHOM
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CrposT peueBoe BHICKA3bIBAHUE B JESTEIbHOCTH
YCTHOH U MHChMEHHOH popme
KomMyKkaTHBHBIE: KOHTPOIUPYIOT
JieiicTBUs TapTHEpa
14 KontponbHas XUMIUecKue CBOIMCTBA M CIIOCOOBI Hayuamcs: npuMeHsTh PeryasituBHbIC: IIposBastoT
(24) pabora Ne 2 1o TIOJTY4CHHS METAJIIIOB, TCHETHICCKHH IOJIy4YCHHBIC 3HAHUS U OcCylIeCTBISIIOT UTOTOBBINA U OTBETCTBEHHO-
Teme «MeTalibl» | pil METAIUIOB copMHUPOBaHHBIC YMEHUS ISl | TIOLIATOBBIA KOHTPOJb MO PE3yabTaTy | CThb 3a
penieHus yueOHbIX 33134 Ilo3naBaTenbHbIC: pe3yabTaThl
CrposT peueBoe BHICKA3bIBAHUE B
YCTHOH M MHCEMEHHOI popme
KommykaTuBHBIE: KOHTPOIHPYIOT
JIelicTBUs TapTHEPA
Tema 2 IlpakTukym 1 «CBolicTBa MeTAJIJIOB M UX COeIMHEHUI» 2 yaca
15 [Ipaktuaeckas [ony4enne, pacro3HaBaHHe Onpenenenue Hayuamcsi: npuMeHsTh PeryasiruBhbIe: [posiBnsitoT Crp.125
(25) | pabora Nel-2. COeIMHEHUI METAILIOB BEILECTB, HOJIyYEeHHbIE 3HAHUS U OCyIECTBIAIOT UTOrOBBIH U oTBeTCTBeHHO- | ~128
16 OKcriepHMEHTalb TIOIYHICHIC OKCHAA | chopMHUPOBAHHbBIE YMEHHS JUISL | MOIIArOBBIA KOHTPOIb 110 PE3yJbTarty | CThb 3a
(26) HbIE 3a][a4¥ 110 wenesa (1), penieHus yueOHbIX 3a1a4 Ilo3naBartenbHbIC: pe3ynbTaThl
PACTIOSHABAHIIO H pactBopa CtposT peueBoe BbICKa3bIBaHHE B
TOTYyYEHUIO aJrOMUHATa HaTpHs, . .
- cymbdata xenesa YCTHOH 1 UCbMEeHHO# hopme
KomMyKkaTHBHBIE: KOHTPOIHPYIOT
JICHCTBUS IApTHEPA
Tema 3 « Hemeraiab» (25 1)
1(27) | O6mas [Tonosxenne HEMETAIOB B Hayuamcs: nasatb PeryasiruBhbIe: dopmuposanue | I1. 18,
XapaKTepucTHKa TCPHOJNICCKON CHCTEME, 0COOCHHOCTH OIpEETICHHS ITOHATHAM [InanupytoT cBOU AEUCTBUSL B CBSI3U C TOTOBHOCTH U ynp. 3,
HEMETAJUIOB. CTPOCHUS HX aTOMOB. AJUTOTPOTIHSI. 4,5

duznyeckre CBOMCTBA.
OTHOCHUTENBHOCTD MMOHATHI «METAILI»
1 «HEMETAILD

«NEKTPOOTPUTIATENILHOCTDY «
AJUTOTPONHS XapaKTepU30BaTh
HEMETAJIBI IT0 UX HOJIOKEHHIO
B [ICXD JI.11.Menneneena,
ONKCHIBATH CTPOCHUE
(huznveckue CBOMCTBA
HEMETAJLJIOB, OOBICHATE
3aBUCUMOCTH CBOMCTB
HEMETAJIJIOB OT UX ITOJ0KEHUS
I[ICX5
JI.1.MeHneneeBa;coCTaBIsTh
Ha3BaHUSA COCIUHCHUI
HEMEeTaJIoB 10 (opMyse U
(hopMy 10 HA3BaHUIO,
Hay4aTcsl 1aBaTh ONpeesICHuUs
«AJUIOTPOIUS», «AJJIOTPOITHbIE
MOTU(DUKAIIAN.

Tonyuam eo3moorcnocmo

IIOCTABJICHHOM 3a/1a4eil U yCIIOBUSIMU
ee pelIeHus
Ilo3naBartenbHbIe:
CraBsT 1 (HOpMYJIUPYIOT LENN U
poOIEeMBI ypoKa
KommykatuBHbIe:

AJIEKBaTHO HCIHOJB3YIOT PEUCBBIE
cpenctsa st 3PPEKTUBHOTO PEIISHISI

KOMMYHUKATHUBHBIX 3a1a4

CIOCOOHOCTH K
00y4YeHHIO U
CaMOPa3BUTHIO
u
camoo0pa3oBaH
HIO Ha OCHOBE
MOTHUBAIUH K
00y4eHHnIo 1
MO3HAHUIO
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HAyyumsCca: IPOTHO3UPOBATH
CBOMCTBa HEU3YUYEHHBIX
9JIEMEHTOB U UX COCIUMHEHUH Ha
OCHOBE 3HAHUM O
MIEPUOINYECKOM 3aKOHE

2 (28)

OO6mue
XUMUYECKUE
CBOICTBa
HEMETaJLIOB.
Hewmeramisl B
MpUpoAe U
CIIOCOOBI UX
MOJTy4EHUSI.

OO011Me XUMHYECKHE CBOMCTBA
HEMETAJIJIOB.

Hayuamcs: xapaktepu3oBaTth
CTPOCHHE HEMETAJUIOB, O0IIHe
XUMHUYECKHE CBOMCTBA
HEMETAJIJIOB, OIIMCHIBATEL O0IIIE
XHMHYECKHE CBOMCTBA
HEMETAJIJIOB C IIOMOILBIO SA3bIKa
XUMHH, COCTABIITh YPaBHCHUS
XUMHYECKUX PeaKIiii,
XapaKTePU3YIOIINX XUMUIECKUE
CBOMCTBA HEMETAJIOB UX
COCIUHCHUM

Tlonywam eo3modrcnocmo
HAy4umucs: IPOrHO3UPOBATH
CBOMCTBA HEU3YUYCHHBIX
3JIEMEHTOB M MX COEIMHEHNH Ha
OCHOBE 3HaHHH O
MIEPUOTNICCKOM 3aKOHE

I1.18

3(29)

Bonopon

JIBoMCTBEHHOE ITOJIO’KEHHE BOAOPO/a B
nepuoanueckoi cucreme. duznueckue
1 XMMHUYECKHE CBOMCcTBa BOLOpOIA.
[Tony4enue, 3HaueHUE, IPUMEHEHHE

[Monyuenune
BOJIOPOJIa, €TO
ropeHue

Hayuamcs: xapakTepu3oBaTh
BOJIOPO/I TIO €T0 MOJIOKCHHUIO B
I[ICXD [..U.Menneneena,
XapaKTepu30BaTh CTPOCHUE
aToMa BOJIOPOa, OOBSICHATH €ro
BO3MOJKHBIE CTEIICHU
OKHUCJICHHS, XapaKTepU30BaTh
(hu3nvecKue ¥ XUMHYECKHe
CBOMCTBa BOJIOPO/Ia, OOBSCHATH
3aBUCHUMOCTh CBOMCTB BOAOPOJa
ot noJjioxkeHus ero B [ICXD
JI.M.MeHnneneena, onuchiBaTh
nabopaTopHbIC U
MPOMBIIIICHHBIE CIIOCOOBI
MOJIy4EHHUs1 BOJAOPOJA .
Tonyuam 603moocHocmo
Hayuumucs: OOBICHATH
JIBOMCTBEHHOE IOJIOKEHUE
Bogoposa B [ICXD
JA.N.Menaeneesa, rpaMOTHO

PerynsituBHble:

PasmigaroT criocod u pe3ynbTar
IEUCTBHUS

I[Ho3naBatenbHbIe:

Brnaneror o6umm mpueMoMm penieHus
3a1a4

KommykaTuBHbIe:
JloroBapuBaroTcs 0 COBMECTHOM
JIESITETTFHOCTH TOJT PYKOBOJICTBOM
YUHUTENS

DopMUpPYIOT
KOMMYHHUKATHB
HBIH KOMIIOHEHT
B OOIIIEHUHU U
COTPYJTHUIECTBE
co
CBEPCTHHKAMH B
mporecce
o0Opa3oBaTebHO
H IeaTeIbHOCTH

L. 19,

ymp. 1,
2,4
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oOpamiarthecs ¢ BEMEeCTBaMHU B
MOBCETHEBHOM JKU3HHU

4(30) | Boma CTpoeHne MOJIEKyJIBI BOJIBI, PactBopenue Hayuamcs : xapakTepu3oBath PerynsiruBhbie: Hmeror II. 20,
BOJIOpOHAs CBA3h. DU3MYECKHE MEJIHOTO KYIOpoca | cTpoeHHEe MOJIEKYJIBI BOAOpoAa, | IlnaHupyroT cBOM NEHCTBUS B CBSI3U C LIEJIOCTHOE ynp. 7,
CBOHCTBA, XUMHIECKHE CBOHCTEA. B BOIC, THApaTalkd | qyy3pgeckue U XUMHIECKUE MOCTaBIICHHO# 3a/1aueii ¥ YCIOBUSIMH MHpOBO33penne, | 8
Tunpodunbhbie i ruapopodHbie 06e3BOKEHHOT0 CBOICTBA BOJIBL, OOBSICHATH ee peleHus COOTBETCTBYIOII
BelecTBa. 'unponus cynbara meau (1)

AQHOMAJIMU BOJBI, CIIOCOOBI Ilo3naBaTenbHbIC: ee

OYHCTKH BOJIBI, IPUMEHSTH B CraBsit ¥ (OpMYIUPYIOT LENU U COBPEMEHHOMY
OBITY (DMIIBTPHI [UTT OYUCTKH poOIeMBI ypoKa YPOBHIO

BOJIBI, ITPAaBIJILHO HCHIONB30BaTh | KoMMykaTHBHBIE: pa3BUTHUS HAYKH
MHHEPAIBHYIO BOAY, KoHTponmpyroT neiicTBus mapTHepa

BBITIOTHATH PACUETHI 110

YpaBHEHHSIM XUMHIECKUX

peakiuii, IpOTEKAUIUX C

y4acTHeM BOJBI.

IHonyuam eozmooicnocms

Hayuumvcsi: 0ObEKTUBHO

OIICHUBATh UH(POPMAILIHIO O

BEILECTBAX M XUMHUUECKHX

npoueccax, KpUTHIECKH

OTHOCHTBCSI K TICEBJIOHAYYHOMH

HHpOpPMALNH,

HeJI00pOCOBECTHON peKIame

5(31) | Tanorensr CTpoeHne aTOMOB raJIOTeHOB, CTpoeHHE | JleMoHcTpamus Hayuamcs: xapaktepu3oBath PeryasiruBnbie: [posiBrsitoT I1. 22,
MOIIEKY.I IallOreHoB. 5 00pas31ios CTPOEHME MOJIEKYJI TAJIOTEHOB, [InanupytoT cBOU AEHCTBUS B CBSI3U C skonmoruyeckoe | ymp- 1-7
Qu3HIECKHE U XUMUECKHE CBOHCTBA TajoreHos OITHCHIBATE (PU3MUECKHUE U MIOCTaBIICHHOM 3a/1aueii ¥ YCIIOBUSIMH CO3HaHWE

XHUMHYECKHE CBOMCTBA
rajloreHoB Ha OCHOBE
HaOII0eHUH 3 X
MPEBPAICHUSIMHU BO BPEeMs
JIEMOHCTPAIIMOHHBIX OIBITOB,
OOBSICHSITL 3aBUCUMOCTD
CBOIICTB raJIor€HOB MX OT
nonoxkenus B [ICXD JI.H.
MeungeneeBa, COCTABIATh
(hopMyIBI coeTMHCHHUI
TaJIOTEHOB U 10 (popMynam
JlaBaTh Ha3BaHHUS COEIMHEHHUSIM
rajJioreHoB

Tonyuam 603moocHocms
Hay4umucsl: 0CO3HABATH
HEOOXOIUMOCTE COOJTIOIEHUS

ee peLIeHus
Ilo3naBartenbHbIC:

Crassit ¥ (OPMYIUPYIOT LIENU U
po6JIeMbl ypoKa

KommykaTuBHbI€:

AJIEKBaTHO HCIIOJIB3YIOT pPEUEBbIC
cpeacTsa st 3PPEKTUBHOTO PEIICHHs
KOMMYHHUKaTHBHBIX 3a/1a4
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MPaBUIT IKOJIOTUYECKOH
0e30macHoOCTH MpH OOpaleHuH
C raJloreHaMu

6(32) | Coenunenwust T"anorenoBomopoas! . XI0pOBOAOPO U KauecTBennsie Hayuamcs: ycranaBnmuBath PerynsiTuBHbIE: Bocmuranue II. 23,
TallOr€HOB COJIHASA KMCIIOTA, XJIOPUAEL, peaKuuu Ha CBSI3b MEX]y CBOMCTBAMHU VUMTHIBAIOT TIPABMIIO B INIAHUPOBAHMH | OTBETCTBEHHOTo | YIp. 4
TalorCHUNBL TalorcHHU/EL COCMMHCHUH 1 UX M KOHTpOJIE crocoba pelieHusl OTHOIICHHS K
IPUMEHEHHEM, U3y4aTh Ilo3naBaTenbHbIC: IIpUpoOaE
CBOMCTBA COETMHEHUI Hcnonb3ytoT MoucK HeoOX0IMMOH
TaJIOT€HOB B XOZI€ BHIMIONHEHNUA | MH(OPMANNH IS BBITTOIHEHUS
71a00PaTOPHBIX OIBITOB , y4eOHBIX 3a/laHUH C UCTIOIB30BAaHUEM
THonyuam eosmodicnocms y4eOHOHN TUTPaTyphl
HAY4umucs: UCIOIb30BaTh KommykaTrusHbIC:
NpHUOOpPETEHHBIE KOMIETCHINN | YUYHUTHIBAIOT Pa3HbIe MHEHUS U
IIPY BBIITOJTHEHUU TIPOEKTHBIX CTpeMATCS K KOOPAWHAIIMU Pa3IMYHBIX
paboT 1Mo U3y4YEeHUIO CBOWCTB U MO3ULUHI B COTPYAHUUYECTBE
croco0oB MOJy4YeHUS U
pacro3HaBaHusl COEAUHEHUH
raJIOTEHOB
7(33) | Kucnopon Crpoenue atoma, Gpuszngeckue u [Momy4enue u Hayuames:, PeryasiruBhbie: Crpemienue K II. 25,
XHMHYCCKUE CBOHCTBA, TOTYICHHE U paclio3HaBaHHE XapaKkTepUu30BaTb CTPOCHUE PaznnyaroT crioco6 u pe3ynbrar 3I0pOBOMY ymp. 1-8
IIpUMEHEHHE KHCIopoaa. J{pIxaHue u KHCJIOpOoJa MOJIEKYJIBI KHCIIOPOJa, neicTBHs 06pasy KH3HK
porocunres. COCTaBJISATh XUMHUYECKHUE Ilo3naBartenbHbIE:
ypaBHEHHs, XapakTepusytomue | Brageror oOunuM nprueMom pemeHuns
XUMHYECKHE CBOMCTBA 3aja4
KHCJIOPOAA, OOBSICHATD KommykaTrusHbIe:
MPUMEHEHNE AJUIOTPOITHBIX JloroBapuBaroTCs O COBMECTHOM
Mo u(dUKaAIMH KHCIO0pOo/a, JIEATENBHOCTH 110]] PyKOBOJICTBOM
OTIHCHIBATH JIAOOPATOPHEIE U yauTens
MIPOMBIIIJICHHBIE CIIOCOOBI
[OJIyYEHUS] KUCIIOPOJa .
Lonyuyam 603moorcHocms
HAy4umucsi: TPAMOTHO
oOpaIaThest ¢ BEIecTBaMH B
MOBCEIHEBHOM KHU3HU
8(34) Cepa, ee CTpoeHre aToMa Cepbl, aJUIOTPOIIHSL. JlemoHcTpanus Hayuamecs:, PeryasiruBubie: DopMuUpyroT I1. 26,
buznueckue u ®duznyeckne n XMMHYECKUE CBOICTBa KPUCTAJUIMYECKON XapaKTepH30BaTh CTPOCHUE Pa3garor coco® U pe3ysbTar OCHOBBI ymp. 1,
XHMHIHCCKIC CCpbI, PCBPALICHHUC | nojiekyIbl Cepbl OOBACHSITH JeUCTBUS skomornyeckoro | 34
cBoncTBa. CC B IIACTHHECCKYIO; | 57 pycMOCTh CBOKCTB CEPBI OT Ilo3naBaTenbHbIe: MBIIUIEHUS

B3aMMO/ICHCTBHE
CepBI C KENe30M U
KHCIIOPOJOM

ee nonoxxenus B [ICXD J1.1.
MenneneeBa, COCTaBIsATh
XUMUYECKUE YPaBHCHHS,
XapaKTEPU3YIONINEe XUMUICCKUE

BrageroT o0muM mprueMom perieHus
3a1a4

KomMmykaTuBHbIE:
JloroBapuBaroTcs 0 COBMECTHOM
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CBOHCTBA CEpPbI, OOBSACHATH JIESATEILHOCTH, MPUXOJS K 00IIeMy
MIPUMEHEHUE AJUIOTPOITHBIX PELICHUIO
Mou(UKAINH CephI
Tlonyuam eo3moorcnocmo
Hay4umucsi: FPaMOTHO
obpaiatbcs ¢ BelIeCTBaMU B
MIOBCEIHEBHOU JKU3HU
9(35) | Coenuuenwust CepoBoJI0pO/JI, CEpHUCTAsI KUCIIOTA, KauecTBennas Hayuamcs:, PerynsitTuBHbIE: DopMUPYIOT II. 27,
CCpEL CymbuIBL, CYIbGUTE, PeakIyd Ha OIMCHIBATh CBOMCTBA YUuTHIBaIOT IPABWIIO B INIAHUPOBAHUU | MHTEPEC K ynp. 7,
THAPOCYIB(HTEL, CYIb(aTHL, cymbgar-non COCIIMHECHHUM CEePhl, COCTABIIATh | M KOHTPOJIE CrIocoba pereHusI KOHKPETHOMY 8
THAPOCYIbGATE. . YPaBHEHHSI PEAKLINH, Ilo3naBartenbHbIe: XUMHYECKOMY
[Ipou3BoACTBO CEPHON KUCIOTHI .
COOTBETCTBYIOIIUX «LEMOYKE) Hcnonp3ytoT MOUCK He0OXO0IMMOM JJIEMEHTY,
MpeBpaleHUN nH(pOpMAaLUH A1 BEITOTHEHUS MTOHUCK
Tlonyuam eoz3moorcnocmo y4eOHBIX 3aJaHUH ¢ UCTIOJIB30BaHHEM JIOTIOJTHUTEIILHO
HAy4umucs: IPOrHO3UPOBATh y4eOHO TUTpaTypsl i nHpOopManmu
XMMHYecKHe cBOHCTBa BemecTB | KoMMykaTuBHbIE: 0 HEM.
Ha OCHOBE X CBOMCTB U KoHTpoaupyroT nelicTBue naptHepa
CTpPOEHUs
10 CepHas KHCIOTa CepHast KUCTIOTa KaK dJIEKTPOJIHT U €€ O06pasibl Hayuamecs:, PerynsatuBHbie: .27
(36) | KaK ONEKTPOIMT M | COMA. CYMb(AThI, TUAPOCYIb(ATEI TPHPOJHBIX OIUCHIBATH CBOMCTBA CEPHOI Pasnuuaror croco6 u pe3ynbTar cr..197
€€ COJIH. COCJIMHEHUH CephI. KHCJIOTBI, B XOJI€ TIPOBEICHUS JIEUCTBUS Yp.3,4
Habmonerue u 71a00PaTOPHBIX OIBITOB , Ilo3naBaTenbHbIe:
:E;;iféiom IIPOBOAUTH KAUECTBEHHYIO Brnaneror o6umm mpueMoMm penieHus
SKCTIEPHMEHTA 10 peakiuio Ha cyib(haT - HOH 3a1a4
PACIIO3HABAHMUIO Tlonyuam eo3moorcnocmeo KommykaTuBHbIe:
Cyib(at- HOHOB. HAY4umocsl: XapakTepUu30BaTh JloroBapuBaroTcsi 0 COBMECTHOMI
oco0ble CBOCTBA JIESITETTBHOCTM, TPUXOJAT K 00IIeMy
KOHLEHTPUPOBAHHOMN CEpHOU pELIEHUI0
KHCIOTBI
11 CepHas KucioTa [Tpou3BoACTBO CEPHOMN KUCIIOTHI CocrasneHue Hayuamcs :coctaBnsTh PeryasTuBHbIe: WcnpIThiBaOT I1.27,
(37) | xak oxucnHTEID. MOJIEKYJIAPHBIX ypasuenust OBP ¢ yuactiem [InaHupyIOT CBOM JIEHCTBHS B 4yBCTBO c1p.198-
Iomysenue u YPaBHEHUiT PEAKH | ceppOii KUCIOTHI, ONUCHIBATE COOTBETCTBHH C TIOCTABJICHHOM TOPAOCTH 3a 199.
TPMMCHCHHC M SNICKTPOHHBIX o0yacTi NPUMEHEHHs CEpHOU 3ajaueil ¥ yCIOBUSAMU €€ peannu3alun poccuiickyro
CEPHOU KUCIIOTHI. YpaBHEHUU
HpOILeccoB KHCIOTBI Ilo3naBaTenbHbIe: HayKy
OKHCIICHISL I THonyuam eo3modicHocme Brnaneror o0muM npremMom peneHust
BOCCTAHOBIICHILS. Hay4umucsi: IPUBOAUTH 3a1a4
IpUMeEphl ypaBHeHUH peakuuil, | KomMykaTuBHbIC:
JIEKAIUX B OCHOBE KonTtonupyroT neictBust napTHepa
IIPOU3BOJCTBA CEPHOM KHCIOTHI
12 A30T 1 ero CTpoeHue aTOMOB a30Ta, CTPOCHUE Hayuamecs:, PeryasiTuBHbIE: DopMHPYIOT I1. 28,
(38) CBOWCTBA. MOJIEKYJIbI a30Ta. PU3MUECKHE U XapaKTepu30oBaTh CTPOCHUE [InaHupyrOT CBOM ACHCTBHUSA B CBSI3H C HUHTEPEC K ynp. 2,
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XUMHUYECKHE CBOMCTBA B CBETE
MpEeCTaBICHUN OKUCIUTEIBHO —
BOCCTaHOBHUTEIBHBIX PEAKLIUIH.
[Tosnyuenue u npuMeHeHHE a30Ta,
OHOJIOTHYECKOE 3HAYCHHE

aToMa M MOJIEKYJIBl a30Ta,
OOBSACHSTH 3aBUCUMOCTh
CBOMCTB a30Ta OT €ro
nonoxxenus B [ICXD JI.1.
MenzeneeBa, COCTaBISATh
XUMHUYECKHE YPaBHECHUS,
XapaKTepU3yIOIINe XUMUIECKHE
cBolicTBa azota [lonyuam
B03MOICHOCTL HAYYUUMBCL.
TpaMOTHO 00pamaThcs ¢
BEIECTBAMH B TIOBCEIHEBHOM
JKU3HU

MIOCTaBJICHHOM 3a7ja4eil 1 yCIOBUSMHU
€€ peleHus

IMo3naBarenbHbIe:

CraBsit ¥ GOpMYIUPYIOT LENU U
pobIeMbI ypoKa

KommykaTuBHbIE:

AJIEKBaTHO HCIIOJIB3YIOT pEUEBbIC
cpenctea s 3)(HEeKTUBHOTO PEIICHUS
KOMMYHHUKATHUBHBIX 3371249

KOHKPETHOMY
XUMHYECKOMY
3JIEMEHTY

13 AMMmHak CTpoeHne MOJICKYJIB aMMHAKa, PactBopenue B Hayuamcs: onuceiBath PeryasiruBnbIe: II. 29,
(39) Conn aMMOHHS (usnyecKue 1 XMMHUYECKUE CBOKCTBA. BOJIEC, CBOICTBA aMMHaKa B X0JI¢ [I1aHUPYIOT CBOM JEHCTBHUSA B CBA3M C ymp. 8
14 Tomyyenue u npumeHeHne BSAMMOJICHCTBHE C | popeieHms TaGOPATOPHBIX MOCTaBIICHHOM 3a1auel ¥ YCIOBUSIMH I1. 30,
(40) Cocras, NOITyeHHE, (I)I/ISI/I‘-IGVCKI/IE u KHCJIOTOM. OTIBITOB, IPOBOJIUT ee pelleHHs ymp. 4.
XUMHUUYCCKHUEC CBOMCTBA COJICH aMMOHHM. HOHy‘IeHI/Ie 5
TpHMeHeHHE CoNeil aMMOHMA B AMMIAKA KaueCTBEHHYIO peakuuto Ha uoH | Ilo3HaBaTesbHBIE:
HAPOJHOM X03siiCTBE JleMoHCTpars -aMMOHHUS CraBsit ¥ (OpMYIUPYIOT LIENU U
XUMHYECKHX Tlonyuam eoz3moorcnocmo pobIeMbl ypoka
CBOJCTB comnei Hay4umucs: NIPpUBOIUTH KommykatuBHbIe:
AMMOHHSL. MPUMEPBI YPaBHEHHI peakuii, KonTponupyroT neiicTBust naptHepa
Kauectsennas JIeKAIUX B OCHOBE
peaxuusd Ha HOH MIPOMBIIIJICHHBIX CTIOCO00B
aMMOHHUA TOJTyJIEHHsT aMMHUaKa
15 OKcueI a3oTa. CocTraB 11 XUMHYECKHE CBOHCTBA Topenwne nyunnxn 8 | Hayuamcsi:, PerynsiruBnbie: II. 31,
(41) A30THas KHCJIOTa | OKCHAOB a30Ta, a30THOH KHCIIOTEI, A30THOH KHCTIOTE OITHCHIBATH CBOICTBA YVUNTHIBAIOT TIPABMIIO B TIAHUPOBAHHH ymp. 2,
KaK SNICKTPOJUT, | HATPAaToB COEIMHEHNH a30Ta, COCTABIIAThL | U KOHTPOJIE CrOco6a peIeHusl 3,6
€€ MPHMCHCHHC. YpaBHEHHUs pEaKL Ui, Ilo3naBartenbHbIC:
COOTBETCTBYIOIIUX «LENOUKE» Hcnonb3yroT MoucK HeoOX0IMMOiA
MpeBpanieHui MHGOPMAIINH JIJIS1 BBITIOTHEHUS
Llonyuyam 6o3mooicnocmo y4e0HBIX 33aHNH C UCTIONB30BaHUEM
Hayyumbcs: MPOTHO3UPOBATH Y4eOHO TUTpaTypsI
XUMUYecKHe cBoMcTBa BellecTB | KomMmMmykaTuBHbIe:
Ha OCHOBE MX CBOMCTB U KouTponupytoT nerictBue naptHepa
CTPOEHMS
16 A30THas KUcCioTa A30THasg KMCI0Ta KaK OKHCIUTEND. CocrasiieHne Hayqamcg:, PeryﬂﬂTI/IBH],Ie: 11.31,
(42) KaK OKHCIIUTEIb, Hutpatsl u HUTPUTSL, npo6J{eMa ux MONEKYIAPHBIX | ONHCHIBATE CBOICTBA a30THOM Pa3nmuuaior croco6 U pesynbTaT cTp.221
€€ IOoJTy4YCHHUE. CoacpxKaHus B CEJIbCKOXO3AUCTBEHHOU YpaBHEHUU pEaKUU KHCJIOTEI, B XOJI€ HpOBe,HeHI/IH HeﬁCTBHﬂ yop.
HPOAYKIUH. A30THBIE yI0OpEHHMSI. u 3ne1<Tpo§[Hblx aBOPATOPHBIX OTBITOB Mo3naBaTeabHbIC: 4,57
z{giil;iig: Lonyuyam 603moorcHocms Brnanerot o6umm mpueMoM penieHus
OKHCITCHIS I HAy4umucsi: COCTaBIATh 3a1a4
BOCCTAHOBIICHEL «UEMOYKN» MPEBPALEHHN 10 KommykaTuBHbIC:

31




azory JloroBapuBaroTcs 0 COBMECTHOM
JIESITEIILHOCTM, MIPUXOIAT K 00IeMy
PEIIECHHIO
17 docdop u ero Crpoenue atoma docdopa, T'openne kpacHoro Hayuamca: PeryasituBHbIC: DopmMupyroT II. 32,
(43) COCIHHCHMA aIUIOTPOIHs, XHUMHYECKUE CBOHCTRA. docopa. XapaKTEpPU30BaTh CTPOCHHUE [Inanupy1oT CBOU ACUCTBUS B CBSI3U C HMHTEPEC K ymip. 2,
®ocarsl, ruapodocpars, Kauectsentas aroma Qocdopa, 0ObACHSITH HOCTABJICHHOM 3aj1aueii U YCIOBUSIMHU KOHKPETHOMY 6,7
aurnapodochart DCaKiii Ha 3aBUCHMOCTbB CBOMCTB ocopa | ee perieHus XUMHYECKOMY
(ocdat-ton ot ero nonoxkenus B IICX3 Ilo3naBaTenbHbIC: SJIEMEHTY,
J.W. Mengaeneepa, COCTaBIATh CraBat u GOpMYyIHPYIOT HETH H TIOUCK
XUMHYECKHE yPaBHEHUS, mpoOJIeMBl ypoKa JIOTIOJTHUTENBHO
Xapakrepusyroomue xumudeckue | KommykaTuBHbIe: i uHbOpMaMN
CBOWCTBA a30Ta AJIEKBaTHO HCHOIB3YIOT PEUEBBIE 0 HEM.
B PE3yJbTaTe NPOBEACHUS cpencTsa At 3P PEeKTUBHOTO PEIICHHS
71a00paTOPHBIX OIBITOB, KOMMYHHUKaTHBHBIX 3a/1a4
MIPOBOIUTH Ka4ECTBEHHYIO
peakimio Ha pocdar - HoH
Honyuam eosmodncrocmo
HAY4umuvcs: OIUCHIBATH
(usnyeckre 1 XUMHYECKUE
MPOLECCHI, SBIAIOMUECS
4acTBI0 KPYTrOBOPOTA BELECTB B
OpUpOAE
18 Yraepon Crpoenne aToma yrieposa, Ancopbunonnbie Hayuamcsa: xapakTepH3oBaTh PerynsiTuBHbIe: DopmMupyroT I1. 33,
(44) AII0TPONHUS, XMMHYECKHE CBOHCTBA, cBOiiCTBa CTPOEHME aTOMa YIJIEpOaa, PaznnyatoT crioco6 u pe3ynbrar HHTEpecC K ymp. 5,
KpyrosopoT yriieposa B HPpUPO.C. aKTHBHPOBAHHOTO OOBACHATE 3aBUCHMOCTE JEHCTBUS KOHKPETHOMY 6.8
Honyuenme, npumenciie yra CBOWCTB yriiepoia OT €ro Ilo3naBaTenbHbIe: XUMHYECKOMY
nonoxenus B [ICXD JI.1. Brnaneror o6umm mpueMoMm penieHus 3JIEMEHTY,
Menneneesa, COCTaBIATh 3az1a4 TIOUCK
XMMHYECKHEe ypaBHEHUS, KommykaTuBHbIe: JIOTIOJTHUTEIBHO
XapakTepusyrouye xumuueckue | JloropapuBaroTcsi O COBMECTHOM i nHpopManmu
CBOWCTBA yriepona JIESITETTFHOCTH TOJT PYKOBOJICTBOM 0 HEeM.
THonyuam eo3modicHocme yauTens
HAy4yumucs: OIUCHIBATH
(u3nyeckre 1 XUMHYECKHE
MPOLECCHI, SBISIOLUECS
4acThI0 KPYTOBOPOTA BELIECTB B
OpUpose
19 Oxcus OKcuppl yriaepoja 1 UX CBOHCTBA. CocrapieHne Hayuamecs:, PeryasTuBHbIe: dopMuUpyroT 11.34,,
(45) yriepoa. MOJICKYJIAPHBIX OIMCHIBATh CBOMCTBA OKCUOB YuuThIBaIOT IPABWIIO B IUNIAHUPOBAHUU | YMEHHUE ymp.1-4
ypaBHeHUH peakitit | yrpepona, COCTABIATD M KOHTPOJIE CrIoco0a pereHust UCIIOJIB30BATh

1 DJIEKTPOHHBIX
YpaBHEHUM
MpPOLECCOB

YpaBHEHHUS peaKIlni,
COOTBETCTBYIOIINX «IETIOYKEY

Ilo3naBaTenbHbIE:
Hcrmonb3ytoT moucK HeoOX0AuMOM

3HAHWSI B OBITY
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OKHMCJICHUSA U

MpeBpalIeHUH . MPOBOJIUTH

MHGOPMAIIH JIJISI BBITIOTHEHUS

BOCCTAHOBIICHMI. Ka4eCTBEHHYIO PEAKIIMIO 110 y4eOHBIX 33JaHUH ¢ UCTI0JIB30BaHHEM
pacro3HaBaHUIO YTIEKUCIOT0 y4eOHOH TUTpaTypsl
rasa KommykaTuBHbIE:
Tlonyuam eo3moorcnocmo KonTtponupyrot aelicTBie naptHepa
Hay4umucs: TPOTHO3UPOBATh
XMMHYECKHEe CBOICTBA BEIIECTB
Ha OCHOBE MX CBOICTB U
CTPOCHHUS
20 VYronbHas VYronbHas kucnoTa. Conu yroiapHoit OO6pa3ibt Hayuamces: PeryasTuBhbie: DopMUPYIOT I1. 34,
(46) KHCIIOTa 1 €C KHCJIOTBI: KaJIbLUT, COAA, MOTAll, UX HPUPOIHBIX JIaBaTh OTIPEICIICHUS MMOHATHAM | Pa3nmgarot cmocod u pe3ynbrat YMCHHUSA ynp.5-7
comu. JKecTKOCTb | 3HAYCHHE B IPUPOJIC H HKH3HU COC/IMHEHHH (GKECTKOCTB BOJBD» ,ONNCHIBATh | HEHCTBHSA HCIIOIB30BATh
BOJIbI 1 CIOCOGH! | uestoBeka. . JKeCTkoCTs Bospl u yraepona. CBOWCTBA YTOJILHOW KUCIIOTEI, Ilo3naBartenbHbIe: 3HaHHA B OBITY
©¢ yeTpaticHiL. CTIOCOGEI €€ YCTPAHCHIL. HOqueHvHe COCTaBIIATh YPABHEHUS Brnaneror o6umm mpueMoMm penieHus
YroJIbHOU KHCJIOTBI o
1 H3yueHHe ee peaxiuii, COOTBETCTBYIOIIUX 3a1a4
cBoiicts. ITepexox «LIETOYKe» MPEeBpalCHUH , KommykaTuBHbI€:
KapOOHATHB B COCTAaBJISITh Ha3BaHUs COJIEH JloroBapuBaroTcs 0 COBMECTHOM
IHIIPOKApOOHATHIL. YTOJIBHON KUCIIOTEI, JIESITEILHOCTM, IIPUXOIAT K 00IIeMy
Paznoxenue MIPOBOJUTH KaYECTBEHHYIO PEIIeHHIO
THPOKApOOHATOB. peaKIuo Ha KapOoOHAT - HOH
Tonyuam eosmodicHocme
HAay4umucsi: IPOTHO3UPOBATh
XUMHYECKHE CBOWCTBA BELIECTB
Ha OCHOBE MX CBOICTB U
CTpOEHUs
21 Kpemnwmii. CtpoeHne aToMa KpeMHUS, CocraBneHne Hayuames:, PerynsiruBnbie: dopmupyror I1.35,yn
(47) KPUCTAJUTMYECKUH KPEMHUI, €ro MOJICKYIAPHBIX XapaKTepPU30BaTh CTPOCHHUE AJIeKBaTHO BOCHIPUHUMAIOT HMHTEpECA K p. 2.3
CBOHCTBA H NPHMEHEHHUE. YPaBHEHHH PEAKWIH | aroma kpeMHHS, OGBACHSTH TPEUTOKEHHS U OIICHKY YUHUTEIS U KOHKPETHOMY
M SNCKTPOHHEIX 3aBHCHUMOCTh CBOMCTB KPEMHHS | OJHOKIAaCHUKOB XUMHYECKOMY
YpaBHEHUN
HpoIteccoB ot ero nonoxkerus B IICXD Ilo3naBartenbHbIC: 3JIEMEHTY,
OKHCIICHHS K J.N. Menneneesa, COCTaBIATh Bri6upatot Haubosee s hexTruBHBIE TTOUCK
BOCCTAHOBJICHMUS. XUMHYECKHE ypaBHEHUS, CIOCOOBI pelIeHus 3a/1a4, JIOTIOJTHUTENBHO
XapaKkTepu3yolue XUMUIECKHE | KOHTPOJIHUPYIOT M OLIEHUBAIOT Npoliece | W MHpOpMaIyn
CBOMCTBAa KPEMHHUS U pe3ynbTaT AESTeNbHOCTU 0 HEeM.
THonyuam eo3modicHocme KommykaTusHbIe:
HAy4umucsi: TPAMOTHO JloroBapuBaroTCs 0 pacpeAeIeHUN
oOpaIaThest ¢ BEIecTBaMH B (byHKIMH 1 poJieil B COBMECTHOM
MTOBCEIHEBHOM KHU3HH JIESITETIHHOCTH
22 CoenuHeHns OKcHUIl KpeMHHS, €T0 Pa3HOBUIHOCTH. O06pasibl Hayuamcs:, PerynsiTuBHbBIE: II. 35,
(48) | xpemuus Cumikari, 3HaueHHe KPEMHUA B TPHPOTHEIX OIKCHIBATH CBONCTBA OKCH/IA VYUTHIBAIOT NPABUIIO B IVIAHUPOBAHUH ymp.4
KMBOU 1 HEXUBOM HPUPOAL. COCMHEHNH KPEMHMSI, COCTaBIIAThH 1 KOHTPOJIE CIIOco0a pelieHus
KpEMHHA. ypaBHEHHS PEaKIIUiA, Io3HaBaTe/IbHbIE:
[Tonyyenue
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KpEMHEBOU
KUCTIOTBI
U3ydeHUe ee
CBOMCTB.

COOTBETCTBYIOIIHUX «IIETTOYKE»
MpeBpalIeHUH . TPOBOIUTH
KaueCTBEHHYIO PEaKklHi0 Ha
CUJIMKAT - HOH

Honyuam eo3moocnocmo
Hay4umucs: TPOrHO3UPOBATh
XHMHUYECKHE CBOMCTBA BEIIECCTB
Ha OCHOBE MX CBOMCTB H

Hcrmonb3ytoT mouck HeoOX0AuMOM
nH(opManuK A1 BBITOTHEHUS
y4eOHBIX 33JaHUH ¢ UCTI0JIb30BaHHEM
y4eOHO TUTpaTypsl
KommykaTuBHbIC:

Y4UTBIBAIOT pa3Hble MHEHUS U
CTpeMSATCS K KOOPAUHAIMU Pa3IHUHBIX
MO3HUIUH B COTPYIHIYECTBE

CTPOCHUS
23 CunukaTtHas [oHsATHE O CHITMKATHOU OO0pa3sipl cTexa, Hayuamcs: npaktuueckomy PeryasiruBhbie: dopmMupyrot I1.35,co
(49) MIPOMBIIIEHHOCTh | HPOMBIILICHHOCTU. CTEKII0, [IEMEHT, I[EMEHTa, IPUMEHEHHIO COeTMHEHUIH Pa3nmuuarot croco6 U pe3ynbTaT MOHUMAaHUE 00IIEeHN
KepamuKa. KCpamHKH. KPEMHHUSI JICHCTBUSI ocobeHHOCTEH 1
Honyyam eozmoorcnocms Ilo3HaBaTe/ibHBIE: JKU3HU U TpyAa
HAY4UMbCsl: TPOTHO3UPOBATH Brageror 001uM IpHeMOM peIieHHUs! B YCIJIOBHSX
XAMHYECKHE CBOMCTBA BELICCTB | 3a1a4 uH(bOpMATH3AIH
Ha OCHOBE MX CBOWCTB H KomMmykaTuBHbIe: U o0IecTBa
CTPOCHUS JloroBapuBaroTCsi 0 COBMECTHOM
JEATEeIbHOCTH MO PYKOBOJCTBOM
YUHUTEIIS
24 O606wenne o BbrauciieHns 10 XUMUYECKUM Hayuamca: o6o6mars 3Hanust | PeryasiTuBHbIe: Bripaatot
(50) TEMC hopmynam i ypaBHEHHAM PEaKIIHi, U NIPEJICTABIATE UX CXEM, BHocsT He0OX0aNMBIe KOPPEKTHBHI B aJIeKBaTHOE
«Hewmerapi». TPOTCKAIOIHX € y1aCTHCM HEMCTAILIOB TaOJIHIIL, TPE3CHTAITHIH JIeHCTBHE TIOCIIE €T0 3aBepIICHHUS Ha TIOHUMaHHE
Tonroroska k H HX COCHUHCHMH. OCHOBE €T0 y4eTa C/IeIaHHbIX OMUOOK | MPUYUH ycrexa
KOHTPOJIbHOU
paGore IMo3naBaTesbHbBIE: i Heycriexa
CtposT peueBoe BhICKa3bIBaHHE B yaeOHoit
YCTHOH 1 MUCbMEHHO# (hopme JIEATEIILHOCTU
KomMmykaTuBHbIe:
KoppekTHpyIoT IeicTBUS MapTHEpa
25 KonTponbnas Hemerannbl, Gusnyeckue u Hayuamca: npumeHaTs PeryasTMBHBIE: OCYIIECTBIISIOT IIposBasroT
(51) | paGoraNe 3 mo XHMHYECKHE CBOHCTBA, IIOJTy4CHHE, [OJTyYEHHbIE 3HAHUS U [OMIATOBBI U UTOTOBBIA KOHTPOJb 10 | OTBETCTBEHHOCT
Teme TPUMEHCHHC copMHPOBaHHBIC YMEHUS [UIsl | PE3yJIbTATy b 32 Pe3yNIbTAThI
«Hemeranen pelieHns y4eOHBIX 3a/1a4 IMo3HaBaTenbHBIE:
CTPOSIT peYeBOE BHICKA3bIBAHUE B
YCTHOW U THChMEHHOH popme
KoMMyKkaTHBHBIE: YIUTHIBAIOT
pasHbIe MHEHHS U CTPEMSTHCS K
KOOPINHAIINH Pa3INYHbIX MO3UIUH B
COTPKYIHMYECTBE
Tema 4. IIpakTuxyM 2 «CBoiicTBa coelMHEHMII HeMeTaALII0B».3 yaca.
1(52) | Ilpakruueckas Hayuamcs: obpamarscst ¢ PerynsiTuBHbIe: Ymerot Crp.260
pa6ora Ne3. 71a60paTOpHBIM 060py0BaHHeM | OCYIIECTBISIOT MOMIATOBEIH KOHTPONb | YIIPaBIATh -261

34




DKCIepUMEHTAb Y HarpeBaTeIbHBIMU TI0 pe3ybTaTy CBOEH
HBIE 33/1a1H 10 mpuOOpaMu B COOTBETCTBUU C M03HABATEILHO
Teme «Iloarpynma MpaBUJIAMHU TEXHUKH IMo3HaBaTesibHBIE: it
asora n 0e301acHOCTH, ONUCHIBATH CrposT peueBoe BHICKa3bIBAHUE B JIeITeIILHOCTHIO
yriepoaa.» XUMHUYECKHH SKCIEPHMEHT C YCTHOH U MMCbMEHHOH (hopme
MOMOUIBIO SI3bIKA XUMUH,
JlenaTh BBIBOJBI IO pesynbTatam | KoMMykaTHBHBIE:
IKCIIEPHMEHTA. YYUTHIBAIOT pa3HbIe MHEHHS U
Tonryuam 803moarcHoCmb CTPEMATCS K KOOPIUHALMH Pa3IHIHBIX
HAy4umscs: 0CO3HaBATh HO3ULUHA B COTPYIHUYECTBE
HEOOXOIUMOCTE COOJTIOIEHUS
npaswiTh u OT nns
COXpaHEHHsI CBOETO 3/10POBbs
U OKPY’KaroIIX
2(53) | Ilpaxruueckas Bsanmoneiicteu | Hayuamcs: obpamarscst ¢ PerynsiruBnbie: Ymeror Crp.259
pabora Nod. ¢ IMHKa ¢ 1a6opaTOpHBIM 060pyIoBaHHeM | OCYIIECTBISIOT HOIIATOBBIA KOHTPOIb | YIIPABIATH -260
OKcrepuMeHTalb pasOaBIeHHON | y yarpepaTenbHBIMU 0 pe3yIbTaTy cBoei
HBIC 3a/1H O CEPHOM npudopaMu B COOTBETCTBUH C MI03HABATEILHO
TEME « KHCJIOTOH. “
Toarpynna Kauecrsennpe | TPABHIAMH TCXHHUKH IMo3naBarenbHbIe: i
KHCITOPOZIay B — 0e30I1acHOCTH, OIMCHIBAT CTposT peueBoe BBICKa3bIBAHHE B JeATEIEHOCTBIO
Ornpenenerme XUMHYECKHN SKCIIEPUMEHT C YCTHOW M IMCBMEHHOI (hopme
HCKOMBIX IIOMOIIIBIO A3bIKa XMMHH,
BEIIECTB. JienaTh BBIBOJBI 1O pe3ynbTataM | KoMMykaTHBHBIE:
IKCIIEPHMEHTA. VYUTHIBAIOT Pa3Hble MHEHHUS U
Tonyuam 803moarcHoCmb CTPEMSITCSI K KOOPJUHALMH Pa3THIHBIX
HAY4UmbCa: 0CO3HABATh MO3UIHI B COTPYIHHUYECTBE
HEO0OXOAUMOCTh COOJIIOICHUS
npaBuilh u OT mns
COXpaHEHHsI CBOETO 3/10POBbs
Y OKPYKaIOLINX
3(54) | Ipakruueckast Pa6ora ¢ Hayuamcs: obpamarbcst ¢ PerynsiruBHbIe: Ymetor Crp.262
pa6ora Ne5. 711abOPATOPHBIM JabopaTopHeIM 0060pyoBaHKeM | OCYIIECTBIISIOT OMAroBbId KOHTPOJIb | YIPaBIATh -265
Iomyaenue u 060pyNOBAHUEM | 11 yarpeBaTEIBHBIMU 0 pe3ynbTaTy cBoei
coduparue rasos " npudopaMu B COOTBETCTBUH C TIO3HABATEIHHO
HarpeBaTCIbHbI o
wn nprGopavy | [PABHIAMH TEXHHKH ITo3naBarenbHbIe: i
6e301macHOCTH, ONTUCHIBATH CrposT peueBoe BHICKa3bIBAHUE B JeITeIIbHOCTBIO

B COOTBETCTBHHU
C IIpaBUIaM#
TCXHUKHU
0€30MacHOCTH.

XUMUYECKUN OKCIICPUMEHT C
IIOMOIIBIO A3bIKAa XMMHH,
J€JIaTh BBIBOBI 110 PE3YyJIbTaTaM
OKCIICPUMEHTA.

H()ﬂyqam BO3MONCHOCMb
Hayuumsvcs. 0OCO3HABATH

YCTHOW U MHCHhMEHHOH popme

KommykaTuBHbIE:

YYuTHIBaIOT pa3Hbie MHEHUS U
CTpeMATCS K KOOPAWHAIINA PAa3TMIHBIX
MTO3UIUH B COTPYJHIYECCTBE
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HEOOXOAUMOCTE COOTIOIEHNS
npaBwiTh u OT nnst
COXPaHCHHS CBOETO 3I0POBBS
1 OKPYXKAFOIIUX

Tema 5 « O000mIeHNe 3HAHUI

10 XMMMH 32 KYPC OCHOBHOIi IIKO0/1bD» (10 yacoB)

1(55)- | Ilepuomuueckas DU3MIECKUI CMBICT TIOPSIIKOBOTO HOMEpPa Hayuamcs: 0600marp PeryasituBHbIC: IposBasroT II. 36.
2(56) | cucrema J1. . SJIEMEHTa, HOMEPOB 1ICPHOIA U I'PYIIIIBL, nHpopManuio 1o TeMe B BUJIE [InanupyoT cBOU ACUCTBUS B OTBETCTBEHHOCT | YIP- 1-
Metineneesa u 3aKOHOMEPHOCTH M3MEHEHHS CBOHCTB CXEM, BBITIOJIHSTh TECTOBBIC COOTBETCTBHH C TIOCTABJICHHOM b 3a pesynprar | 10
CTPOCHUE aTOMa 3JIECMCHTOB U UX COCOWMHCHUU B ljepnonax n 3a1aHus 3a[[a'{e171 u yCHOBI/IﬂMI/I ee peaJ'II/I3aIlI/II/I
TPYINAX B CBCTS HPEACTABTCHIH O Ilo3HaBaTenbHBIE: CTABAT
CTPOCHHNH aTOMOB 3JIEMEHTOB. 3HaueHHe
TepHoHueckoro 3aKkoHa u GopMynupyIOT 1EeaH U MpoOIeMbl
YPOKa; OCO3HAaHHO U NTPOM3BOJIEHO
CTPOSAT B yCTHOM M MUCbMEHHOM (hopme
KomMmyHukaTuBHbIe:
Bnagenue MOHOJIOTHUECKON U
JIMaJoTnaeckoi popmamu pedn
3(57) Bust CrerneHb OKUCICHUS, THITBI XAMHYECKOM Hayuamcs :06061marsp PeryisiTuBHbIE: I1. 37,
XHMHIYECKHX CBA3H, BUJIBI KpHCTAILIMIECKUX PEIICTOK HHPOPMALIHIO TI0 TEME B BHIE PasmigaroT criocod u pe3ynpTar ymp. 1-
CBSA3CH M TUIIBI CXEM, BBIMIOJIHATH TECTOBYIO eUCTBUA 10
KpHCTAJLTHACCKIX paboty, Io3HaBaTeIbHbIE:
giuellf;](a)(l)((.)rpnuam BrageroT o0muM mprueMoM pereHus
JIbHOCTh. CTeneHb ajlad
OKHCTICHISL. KommykaTuBHbIe:
Crpoenue JloroBapuBaroTcsi 0 COBMECTHOM
BelllecTBa JIESITEIIFHOCTH 1101 PyKOBOZCTBOM
YUUTES
4(58) | Knaccuduxarms Knaccudukarms XuM. peakiuii mo pa3HbIM Hayuamcs :0600maTh PeryasiTuBHbIe: II. 38,
XMMHICCKHX npusHakaM. CKOPOCTh XMM. PEaKLHi 1 HHPOPMALIKIO TI0 TEME B BHIE PasmigaroT crioco® u pe3ynbTar ynp. 1-
peaxituii. (hakTOpBI, BAMSIONIME Ha HEe CXeM, BBITIOJIHSATE TECTOBYIO JIEUCTBUS 10
Cropocth pabory, Io3HaBaTe bHbIE:
XIMITICCKOH Brnanerot o6umm mpueMoM penieHus
peakun
3a1aq
KommykaTuBHbI€:
JloroBapuBaroTcs 0 COBMECTHOM
JIESITETTFHOCTH TOJT PYKOBOJICTBOM
YUUTEIIsI
5(59) | Huccouuarus DJIEKTPOIUTHIECKAs TUCCOLMALINS, Hayuamcs :0600mars PeryasTuBHbIE: I1. 39,
DJIEKTPOJIMTOB B DJIEKTPOJIMTHI M HEDJIEKTPOJIUTEI, CUIIbHBIE UH(POPMALIUIO 110 TEME B BUJIE Paznuuaror crnoco6 U pe3ysabTar ymp. 1-
BOJHBIX U clabble SMEKTPOIHTEL. Crenens CXeM, BBIIIOJIHSTh TECTOBYIO neicTBHs 10
pHaCTBOan. SIIEKTPOINTHIECKON AUCCOLMALIHH. pagory, MMo3HaBATEIbHbIE:
ypoa}:;}g;m Braneror o0muM npuemMom penieHust
peaximit 3ajad
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KommykaTuBHbIE:
JloroBapMBaroTCsi 0 COBMECTHOI
JIESTEILHOCTH TI0JT PYKOBOJCTBOM
YUUTEIS

6(60) OKUCIUTENBHO- Oxucnurens, BOCCTAHOBUTEb Hayuamcs: o6o0marts PeryasTuBHble: Nmerot II. 40,
BOCCTaHOBUTEIBH nH(opManuio 1o TeMe B BUJIE PaznnyaroT crioco6 u pe3ynbrar LIEJIOCTHOE yup. 1-
bIE PEAKTIHH CXEM, BBITIOJHSATH TECTOBYIO neificTBUs MHUPOBO33pEHHE, 10
pabory Ilo3naBaTenbHbIC: COOTBETCTBYIOL]
Brnanerot 0Oy mpueMoM penieHus ee
3ama4 COBPEMECHHOMY
KommykaTuBHbIe: YPOBHIO
KoHTponmpyroT gelcTBHs mapTHEpa pa3BUTHS HAYKH
7(61)- | Knaccudpuxauust IIpocTeie U cI0KHBIE BELIECTBA, METAILIBI Hayuamcs: 0600math PeryasiruBhbIe: [posiBnsitoT II. 41,
8(62) | m ceoiictea 1 HemeTasuibl. OKCHIBI M THIPOKCHIBI HHPOPMALIHIO TI0 TEME B BHIE PasmigaroT crmoco6 u pe3ynbpTar nobposkenarens | yop. 1-
HCOPTaHMMECKHX | (OCHOBAHMS, KMCTOTEI, aM(OTEpHBIC CXEM, BBITIOJIHSTH TECTOBYIO JICHCTBUSI HOCTB,0T3bIBuMB | 10
BeHecTs iﬁgggﬁ;ﬁ‘;ﬁﬂ i(.m"' Hix cocras, paboty To3uaBaTenbHbIE: OCTb, KakK
Brnaneror o6umm mpueMoMm penieHus MIOHUMaHHe
3a1a4 YYBCTB
KommykaTtuBHbIE: JpYTUXIIIOAEH U
KonTtpoaupyroT neicTBus mapTHepa COTIepEXHUBAHNE
M
9(63)- | Tpenunr- TpeHUHT-TECTUPOBAHME 110 BAPUAHTAM PeryasiruBnbie: Bripaxarot I1.42.
10(64) | tectupoBarne mo | OI'D mpOLUIBIX JIET H AEMOBEPCHUH. Paznmuuaior croco6 U pes3ynbTaT aJIEKBATHOE ymp.1-
Bapnantam OI'D JIENCTBUS IIOHMMAaHKE 10
TpOMUIBIX JIET 1 IMo3HaBaTe/bHbIE: HpUYHUH ycrexa
JICMOBEpCHH. Brnanerot o0 mpueMoM penieHus 7 Heycrexa
3amaq yaeOHOI
KommykaTuBHbIe: JeSITeTbHOCTH
KoHTpoaupyroT gedcTBHs MapTHEpa
11(65) | Tpenunr- TpeHuHT-TecTHpOBaHKE 110 BApHAHTaM PerynsiTuBHbIE: BripaxaroT
- TECTUPOBAHUEC 11O orn NPOUUIBIX JIET U JEMOBEPCUN Pa3J'II/IanOT cnocoﬁ u pegyn])TaT AI€KBAaTHOE
12(66) | sapmantam OI'D TeHCTBUS HOHUMaHHe
TIPOTIIIBIX JICT 1 Io3HaBaTe/bHbIE: IPHUYUH ycrexa
JAEMOBEpPCUH.
Brnaneror o0muM npremMom penieHust U Heycrexa
3a1a4 yaeOHOI
KommykaTtuBHbI€: JeSITEIbHOCTH
KoHTponupyroT aelcTBUs napTHEpa
13(67) | O6o6ueHre n
- CUCTCMATU3al A
14(68) | 3HaHwii.

IToBTOpeHue u
000011IEHIE TEM.
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