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I. IlosicHuTeILHASA 3alIUCKA
Pabouas mporpamma no yueOHOMY Kypcy «3aHUMAaTeNbHAss XUMUS» U 7 KJIaCCOB COCTaBIeHA
B COOTBETCTBHMU ¢ DeAepanbHBIM  TOCYAapCTBEHHBIM O0Opa30BaTENIbHBIM CTaHAAPTOM OCHOBHOTO
o01ero oopazoBaHus.
HopmaTtuBHO - mpaBoBasi OCHOBa JJIsI COCTaBIEHUsI paboyeil MporpaMMbl 10 yueOHOMY KypCy:
® OenepanbHBIM 3aK0HOM OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepamy»;
¢ [Ipuka3za Munnpocsemenus Poccun ot 18.05.2023 Ne 372 «O0 yrBepkaeHnn ¢eaepaabHON 00pa3oBaTeIbHOM
IporpaMMbl Ha4aJIbHOTO 001Iero oopaszoBanus» (panee — @OIT HOO);
¢ [Ipukaza Munmnpocsenienus Poccun ot 18.05.2023 Ne 370 «O6 yrBepxaeHun deaepaibHON 00pa3oBaTeaIbHON
MporpaMMbl OCHOBHOTO o0rmiero odpazosanus» (gamee — @OIT O00);
¢ [Ipukaza Munmnpocsenienus Poccuu ot 18.05.2023 Ne 371 «O6 yrBepxaeHuu (enepaibHON 00pa3oBaTeIbHON
MPOTpaMMBI cpenHero oodmero oopazoBanusy (manee — @OIT COO);
¢ [Ipukaza Munnpocsemenust Poccun ot 31.05.2021 Ne 286 «O06 yTBepkaeHUH (eAepaIbHOTO T'OCYIaPCTBEHHOTO
00pa3zoBaTeILHOTO CTaHIAPTa HAYAIBHOTO 001ero oopazosanussy (manee — @PI'OC HOO TpeTbero mokoaeHws ),
® [Ipukaza Munmnpocsemenns: Poccun ot 31.05.2021 Ne 287 «O06 yTBepx)aeHHH (QeaepalbHOrO rocyIapCTBEHHOTO
00pazoBaTeIBLHOTO CTaHIAPTa OCHOBHOTO 001Iero oopazoBanus» (manee — ®I'OC OO0 TpeTbero MoKoICHMS);
¢ [Ipukaza Munnpocsemenust Poccun ot 17.05.2021 Ne 287 «O06 yTBepkaeHun (eaepalbHOTO TOCyIapCTBEHHOTO
00pa30BaTeIbHOIO CTaHAapTa CpeaHero oodiiero oopasopanus» (nanee — ®I'OC COO TpeThero MoKoJeHus ),
® OenepanbHBIA TIEPEUEHb MIEKTPOHHBIX 00pa30BaTENBHBIX pecypcoB, YTB. llpukazom Mwunnpocsemnienus PO ot
02.08.2022 Ne653.
® VyeOHBII TUIaH OpraHU3aluy, OCYIIECTBISIOMEH o0pa3oBaTelbHyl0 aAearenbHocTh Ha 2023-2024
y4eOHBIN TOJ;
¢ ['010BOI1 KaJICHTApHBIN TpaduK OpPraHU3aIMH, OCYIIECTBISIONIEH 00pa30BaTeNbHYIO NEATEIILHOCTh Ha
2023-2024 yuebHnsblii rox;

¢ [Tonoxenue o paboueli mporpamme.

1. leau u 3a5a4u 00y4eHMUs.

OcHoBHas 3amaua OOy4YeHHMS XUMHUU — OOECIIEYHUTh INPOYHOE M CO3HATENBHOE OBJIAJICHUE
00yyaromyuMHUCs XUMUYECKUX 3HAHUNA M YMEHUH, HeOOXOAUMBIX B ITOBCEIHEBHOM JKU3HU U TPYAOBOM
ACATCIIBHOCTH Ka)XKAOMY YJICHY O6HICCTBa, AOCTAaTOYHBIX JIA M3YUCHUSA CMCKHBIX IUCHHUIUIMH H
HPO0JKEHUsT 00pa30BaHUsL.

OO0mme Heu u 3a7a4u padoyeil MporpaMmsbl.

Henb: obecriedyeHre o00pa3oBaTENbHBIX 3aMPOCOB OOYyYAIOUIMXCSA B OONACTH XHUMHUU
IIOCPEJICTBOM OPraHMU3al[My BHEYPOUHBIX 3aHATUH, CO3JaBas YCJIOBHUSA Ul ONTHMAIBHOIO Pa3BUTHUS
OJIapeHHBIX JIeTeH, BKIOoYas JeTel, C MOBBIIICHHOW MOTHBAIMEl K OOY4YeHHIO, a TaKXe MPOCTO
CIIOCOOHBIX JIeTel, B OTHOIICHUH KOTOPBIX €CTh CEphe3Has HaJleka Ha JaJIbHEHIINNA KaueCTBEHHBIN
CKa4yOK B Pa3BUTHU UX CIIOCOOHOCTEH.

OO0pa3zoBarenbHbIe LM MPOrpaMMbl HalpaBlIeHbl HA YIIIyOJeHHWE MPEIMETHBIX M pPa3BUTHE
MEXMPEAMETHBIX, UHTETPATUBHBIX 3HAHUI, KOTOPbIE CO3/1al0T (PYHIAMEHT ISl pa3BUTHS OAAPEHHOCTH
00y4aroIerocss ¥ peajiu3yroTcsl B €ro JIeATeNbHOCTH; IPAKTUUECKHE LIEIH MPOrpaMMbl HAlIPaBJIEHbI HA
pa3BUTHE o011ey4e0HbIX KOMIIETEHTHOCTEHN (uHpOPMAIOHHBIX, KOMMYHUKATHUBHBIX,
AQHAJTUTHUYECKHX), KOTOpBIC SIBISIOTCS HEOOXOOUMBIM YCJIOBHEM (OPMHUPOBAHUS Pa3HOCTOPOHHEH
JUYHOCTH, oOOJajaromell Cepbe3HONM TOArOTOBKOM 10 JaHHOMY TIpEeIMEeTy U CHOCOOHOM K
CaMOCTOSITENIbHOM JAESITENTbHOCTH B APYTUX OOJAcTSIX HAayKd M MPAKTUKH; BOCHMTATEIbHBIE LIETU
MIPOrpaMMBbl HaIIPaBJICHbI Ha MOMOIIb B BEIOOpE 00YyUaIOIIMMUCS CBOEH KU3HEHHOM TPAaeKTOPHUH.

3amaun:

Oo0pa3oBaTe/ibHbIE:

- CO3/1aTh YCJIOBHS ISl CUCTEMATU3ALMHU U 3aKPEIJICHUSI HA OCHOBE ITOJIyYEHHBIX 3HAHWI;

- CO3/1aTh YCJIOBUS Ui yriIyOJaeHusl 3HaHUH ¥ YMEHUI 00y4arouxcs;

- cO31aTh YCIOBUs AJis (HOPMUPOBAHUS JIOTHYECKOTO MBIIIIJICHHS;

- crtoco0CTBOBATH (POPMUPOBAHHIO Y OOYYAIOIIMXCS YCTOMYMBOTO MHTEpECa K PEAMETY;

- NPUBUBATH HABBIKU HCIIOJIb30BAHUS HECTAHAAPTHBIX METOJOB PACCYXACHUS MPHU PELICHUU
3a1a4



BaloLMe:

Pa3Bu - co3naTh YCIOBHS AJISl Pa3BUTHUSL TAaKUX aHAIMTUYECKUX CIIOCOOHOCTEH 00ydaromuxcs, Kak
YMCHHUE aHaJIU3UpPOBaATh, COIIOCTABJIATH, CPAaBHUBATD, 0606IIIaTI> IIO3HABATCIIbHBIC O6’I)€KTI)I, AcJaaThb
BBIBO/IBI,

- colelicTBOBaTh (hOPMHUPOBAHHUIO CAMOCTOSTEIBHOW TMO3HABATEILHON NEATEIHHOCTH;

- COIeMCTBOBATh OPUEHTAIMH Ha MPO(ECCHIO, CBSI3aHHYIO C XUMUEH;

- CO3JaTh YCJIOBUS AJisk (GOPMUPOBAHUS AaHATTUTHUECKUX MPUEMOB PEIICHUS 3aaHHIA,

- peanu30BaTh JIOTHYECKHME ¥ OBPUCTHYECKUE CIIOCOOHOCTH OOYyYaroImuxcs B XO/e
HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

- CO3JaTh YCJIOBUS AJISl Pa3BUTHS MaMSTH, BHUMaHUS U BOOOPaKEHUSI.

BocnuTaTesbHbIe:

- CocoOCTBOBAThH CO3JIAHUIO CUTYalnK 3(PPEKTUBHON TPYITIOBOM YUCOHOH ACSTEIbHOCTH;

- COZICHMCTBOBATH BOCIUTAHUIO CIEAYIONIET0 HPABCTBEHHOTO Ka4eCTBa KaK [IEHHOCTH JTIMYHOTO
OTHOIICHHA K U3Yy4YaCMbIM 3HAHHAM.



Hapsiny ¢ penieHneM OCHOBHOM 3a7a4il M3yYeHHs XUMHH, IPOTpaMMa Kypca mpeaycMaTpruBacT
OpHEHTAIMIO Ha MPO(pECCHH, CYIIECTBEHHBIM 00pa30oM CBSI3aHHbIE ¢ XUMUEH, MOJATOTOBKY K 00yUEHHIO
B By3e€.

Jns peanmsanuy Leseil M 3ajad JaHHOTO Kypca IPEANoJaracTcsi HCIONIb30BaTh JIEKINH,
CeMUHApHl U MPaKTHKyMbl. Ha ypokax-mpakTukymax o0beM 3alaHuii 00yJaroniecs: BEIOUPAIOT CaMH,
MCXOJIS U3 YPOBHSI YCBOCGHUS MaTepHaia, MOTUBAIIUH pa3BUTHs. KakJOMy JTUIIEUCTY MPEI0CTaBISIETCS
NpaBO TMPOBEPUTH IMPABWIBHOCTh PEUICHUS KaXIOTO 3aJaHUs, TMOJYyYUTh KOHCYJIBTAIMIO YUYUTEIS.
OOyuaromuiicss ynpasisieT CBOCH AEATeNbHOCTBIO, CBOMM Pa3BUTHEM, (GOPMHPYS KauecTBa CyOBEKTa
YUCHHUS ¥ CAMOBOCIIHTaHHSI.

2. O0miasi XapaKTepUCTHKA Kypca BHEYPOYHOI 1esiTeIbHOCTH.
Bun: MmogudumpoBanHas

Knaccudukanus:

[To xapakTepy AesITETbHOCTHU - IO3HABATEIbHAS;

ITo BO3pacTHOMY mpuHIMITY — 7-8 KIIacChl, 8-9 Kiacchl;

[To macmTaby AEUCTBHS — YUpEKICHUECKAs

3. Y4der oco0eHHOCTElH 00y4yarOmIUXCH.

JaHHplii Kypc mnpeaHasHaueH s oOydwarommuxcs 7,8 um 8,9 KimaccoB, ¢ y4eToM HX
OJIHOBPEMEHHOI'0 HaxOXKJeHusa B rpymme. [Iporpamma Kypca paccuMTaHa Ha OJApPEHHBIX IETEH M
JieTel, ¢ MOBBILIEHHOW MoTHBanuel k o0yuenuto. Habop ocymiecTsisiercss Ha 10OpOBOJIBHON OCHOBE,
I10 JKEJIAHUIO JIETEH.

[lenaror wuMeeT BO3MOXXHOCTH C YYETOM JIMYHOCTHBIX TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuxcss CaMOCTOSITETIbHO paCIpeNeNsaTh IOCIEA0BATeIFHOCT W3YyUYEHHUS] TeM IPOTPAMMBL,
IPOIOJKUTEIBHOCTD 3aHATHUS HE JOJDKHA MPEBBIIIATh IBYX aKaJeMUYECKHX YacCOB.

4. Ucnoab3yembie (pOpMbI U METOABI 00y4EHHS.

PasButne TBOpUECKHX CIOCOOHOCTEH OOydaromuxcsi TpeOyeT CHCTEMaTH4eCKOro M
LIEJICHANIPABJIICHHOT'O MOJAX0/1a Yepe3 CUCTEMY 3aHATHH, KOTOPBIM CTPOUTCS Ha MEXIUCIMILUIMHAPHOM,
WHTETPAaTUBHONW OCHOBE, CIIOCOOCTBYIOIIEH PAa3BUTHUIO MCUXMUYECKUX CBOMCTB JIMYHOCTU — MAMSTH,
BHHUMAaHUS, BOOOpaXEHMSI, MBIIIIJICHHS.

3amaun Ha 3aHATUAX MOAOUPAIOTCS C YYETOM pAIMOHAIBHON MOCIIENOBATeIbHOCTH HX
NPEIbSABICHUS: OT PENPOAYKTUBHBIX, HAIIPaBICHHBIX HA aKTyalW3alUl 3HAHUW, K YaCTUYHO-
MOWCKOBBIM, OpPUEHTHPOBAHHBIM Ha OBJaJeHHE OOOOIIEHHBIMU TMpUEMaMH [O3HABATEIBLHOMN
nesitenbHOCTH. CHcTeMa 3aHATHH JIOJDKHA BECTH K (OPMHPOBAHUIO CIEAYIOMIUX XapaKTEPUCTHK
TBOPUYECKUX CIIOCOOHOCTEH: OErJoCTh MBICTH, THOKOCTh yMa, OPUTHHAIBHOCTD, JFOOO3HATEIHHOCTD,
YMEHHE BBIJBUTATh U JI0Ka3bIBATh TMIIOTE3I.

Opranu3zaius 3aHATUN: OYHAsl — TPYIIOBasi, 3a04YHas — BBIMIOJTHEHHE 3aIlaHui B TyTi-GopMax.

DopMbl 3aHATHIA:

- JekroHHas (0030pHbBIE Oecebl, COOOIEHUS);

- IPAKTUYECKHE 3aHATUS;

- UHIMBUIyallbHAs U IrpymIoBas padbora ¢ 00yyaromuMucs;

- muddepeHIUPOBAHHBINA 3a4ET;

- 3a4eT.

DopMbl y4eOHOI 1eITeJIbHOCTH:

- Tpy1mnoBasi, ppoHTaNbHASA U B HEOONBIIUX IPYIIax;

- UHAUBUYyalbHas (TMapHAs: yYUTElb-YUCHUK);

- MHIUBHIYaIbHO-000CO0IeHHAs (CaMOCTOsTeNbHAs paboTa o0ydaromuxcs B TETPaIH, y
JTIOCKH, BBITIOTHEHHUE IOMAIIIHUX 33/1aHUN).



MeToabl padoThI:

- CJIOBECHBIE: 00OBICHEHHE, Oeceia, JICKIS;

- HarjsAHble:  HaOmoAeHue, pabota 1o o0Opasilly, JEMOHCTpAlMs MYJIbTUMEIUIHbBIX
Ipe3eHTalni, padoTa ¢ ONMOPHBIMHU CXEMaMH, TaOIMIIAMHU, 3aII0JJHEHUE CUCTEMATU3UPYIOIINX TaOIuI]
U JIp.;

- MpaKTUYECKHE: MPaKTUKyM, CEMUHAp, 0000IeHne U cucTeMaTH3alusl Marepuaina B Gopme
TaOJIMILL, CXEM H Jp.

MeToabl M IpUEeMbI 00y4eHUs:

- TTACCUBHBINA METO/I (JIEKIHS);

- aKTUBHBIE U MHTEPAKTHUBHbIE METOBI (B3aUMOJICHCTBUE IPYT C APYTOM);

- IPOOJIEMHBINA METOI.

Hcnoab3yeMbie TEXHOJIOTHU:

- IMYHOCTHO-OPHEHTUPOBAHHOE 00yUEHHUE;

- TEXHOJIOT s COTPYAHUYECTBA;

- IeSITeIbHOCTHOTO METO/1a;

- TEXHOJIOTHSI CMELIAHHOTO 00yUYeHHs (MOJEIb «IIEPEBEPHYTHIN KIJIacc»);

- IpOOJIEMHOTO O0YYEHHS,

- MHAMBUAYyalbHas U auddepeHnnpoBanHas padboTa ¢ 00yJaroMHUCs.

5. Ucnonb3yembie BUABI U GOPMBbI KOHTPOJISA, IEPHOAMYHOCTH KOHTPOJIA.

®opmbl, ciocoOBI U CpeICTBA IPOBEPKU U OIICHKH PE3yIbTATOB OOYYCHUS:

- YCTHBIN OIpOC;

- muhdepeHInpOBaHHbIN 3a4eT;

- 3a4€T;

- TECTUPOBAHUE;

- HalMcaHWe TPEHUPOBOYHBIX U JUArHOCTUYECKUX paloT;

- ydacTue B OJJUMIIMAJaX U KOHKYpCaxX pa3iudHOIO YPOBHSL.

VYcrHBI onpoc MokeT ObITh B (GopMme (pOHTaIbHON Oecelbl NPAKTUYECKH Ha KaXKAOM
3aHATUH. YCTHas (poHTaIbHAs MPOBEpPKAa HE IO3BOJSET YCTAHOBHTH BCIO TNIyOWHY YCBOEHHBIX
HOHATHM, HO B TEUEHUH KOPOTKOTO BPEMEHU YUYUTENb BBIACHSET, HACKOJIBKO OOydaroIIUecs: yCBOWIN
OCHOBHBIC TIPEJCTAaBJIICHUS OO0 H3y4aeMOM Marepualie Wi OOBEKTe, yMEIT Ju 0000mare u
CUCTEMATHU3UPOBATh 3HAHUS, YCTAaHABIMBATH IPOCTEUIINE CBSI3H.

JuddepeHurpoBaHHbIN 3a4eT NPOBOAUTCA MO TeMe «PacueTsl 1Mo ypaBHEHHSM peakuuil u
KOHILICHTpALMK PacTBOPOB», [0 HEMY BBICTaBIsAETCs oLeHka. Ha npoBenenne 3auera otBoautcs 1 gac.
3auer npexycMOTpeH 1o TemaM «PerieHue 3a1a4 Ha BBIBOJ MOJIEKYJISIPHOM (hopMyIIBI
HEOPraHMYECKUX COEAMHEHH» M «B3auMocBs3p Mexy KilaccaMH HeopraHudeckux BemecTB» (1
qac).

TectupoBaHue (BbIIIOJHEHHUE 3a/1aHUN TECTA C KPATKUM OTBETOM):

10 TeMe «JEKTPOHHAsI CTPYKTypa atoMoB» (1 gac);

no teme «llepuognuecknii 3aKOH C TOYKH 3pEHMSI CTPOEHUS aToMa. 3aBUCUMOCTb CBOMCTB
AJIEMEHTOB OT CTPOEHMS UX aTOMOBY (1 yac);

1o TeMe «DIeKTpooTpULaTeIbHOCTh. BanentHocts» (1 yac);

no Tteme «OOmas XapakTepUCTHKA METAJUIOB W HEMETAUIOB. XUMHYECKHE  CBOWCTBA
BaXHEHIINX METAJJIOB U HeMeTaJlIoB» (1 yac);

no Teme «Kitaccel HeOpraHMYecKMX COeMHEHUH (cocTaB, cTpoeHHe, HOMEHKIaTypa)» (1 yac).

YuacTe B 0JMMIINAaX PA3JIHYHOIO YPOBHS:

- IIKOJIbHBIN dTan Beepoccuiickon onMMIIMaabl NIKOJIBHHUKOB;

- MYHULIATIATIbHBIN 3Tall BCcepoCcCUiCcKon OIuMIIraab!l MKOJIBHUKOB.

Bcero Ha mpoBeleHHE TEKyLIEro KOHTPOJSL OTBOIUTCA § 4acoB (ayIUTOpHbIE 3aHATHsA). He
YUUTBHIBAIOTCS Yachl, HEOOXOAMMbIE Ha y4acTUE B OJMMIIMAIAX M HalKMCaHWE TPEHHUPOBOYHBIX paboT
3a049HO U B KQ4ECTBE JOMAILIHETO 3aJaHMsL.

Kpurepun 1 HOpMBbI OLleHMBAaHUSA 00y4al0IHUXCS 110 KYPCY BHEYPOYHOM AeATEJIbHOCTH.



Bce omeHkn, KOTOpble TOMYy4arOT oOOydYaroliuecss Ha TMPOTSDKEHHH BCEro Kypca, He
BBICTABJISIIOTCSI B KYpPHaJl BHEYPOUYHOU AESTENBHOCTH, HO B KOHIE rojia MpHU YCIEUIHOW caaye Bcex
padoT, MPeTyCMOTPEHHBIX JAaHHBIM KyPCOM BBICTABJISIETCS «3a4€T.

OueHka nUCbMEHHBIX padoT o0yyaromuxcs (1upPepeHIUPOBAHHBIN 3a4€T):

OLEHKH HE BBICTABIISIOTCS B KypHAI

OTBET OLIEHMBAETCS OTMETKOM «5)», eClu:

- paboTa BBHITIOJIHEHA TTOJTHOCTHIO;

- B JIOTHYECKHUX PACCYKICHUSIX U OO0OCHOBAHUHU PEIICHHS HET MPOOEIIOB U OIMIMOOK;

- B PCUICHUH HET XMMHYECKUX WM MaTEMaTHUECKHUX OMIMOOK (BO3MOXKHA OJJHA HETOYHOCTb,
OTIMCKa, KOTOpast HE SIBJISICTCS CJICICTBHEM HE3HAHUS WJIM HETIOHUMAaHHUs Y4eOHOTO MaTepuaa).

OtMeTKa «4» CTaBUTCS B CIEAYIOIIUX CIIyYasx:

- paboTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAHMS IIATOB PEIICHUS HEIOCTATOYHBI (ECIH
yMeHHE 000CHOBBIBATH PACCYXkICHHUS HE SBJSUIOCH CIIEIMaIbHBIM 00bEKTOM MPOBEPKH);

- JIONyIIEHBI OHA OMIMOKA WJIM €CTh JIBa — TPH HEJ0YETA B BBIKJIAIKAX, PUCYHKAX WM CXEMax
(ecru 3TH BUBI PabOT HE SBISUINCH CIICIIUATBHBIM O0BEKTOM MPOBEPKH).

OtMmeTKa «3» CTaBUTCS, €CIIU:

- IOMmyIIeHo OoJiee OJHOM OMMOKH WK OoJiee ABYX — TPEX HEOUETOB B BHIKJIA/IKAX, PUCYHKAX
WJIM CXeMax, HO 00ydJaromuiics 001aaaeT 00s3aTeTbHBIMU YMEHUSIMH 110 TIPOBEPSEMON TEME.

OtMmeTKa «2» CTaBUTCS, €CIIU:

- JIOMyUICHBI CYIIECTBEHHBbIC OIIMOKM, TMOKAa3aBIIUE, YTO oOOywarouiics He obnagaer
00s13aTeTPHBIMU YMEHHSIMU TI0 IAHHON TEME B MTOJTHOU Mepe.

OueHKa yCTHBIX OTBETOB 00y4aIOIIMXCH:

OTBeT OLIEHUBAETCSI OTMETKOU «5», €CIIN YUEHUK:

- TOJIHO PacKpbUI COAEpkKaHHE MaTepuaia B oObeMe, MPEeAyCMOTPEHHOM MpOrpaMMoi U
Y4EOHHUKOM;

- MBJI0KHWII MaTepuall TPAMOTHBIM SI3bIKOM, TOUHO HCIIOJB3YSl XUMUYECKYIO TEPMHUHOJOTUIO U
CHUMBOJIMKY, B OIPEJIEICHHOM JIOTHYECKOM MOCIEA0BATEIbHOCTH;

- TPaBWIbHO BBINOTHWI PUCYHKH, CXEMbI, COINYTCTBYIOLIUME OTBETY; IIOKa3al yMEHHUE
WUTFOCTPUPOBATh TEOPHIO KOHKPETHHIMU TMPUMEpPaMHU, TMPUMEHATh €€ B HOBOW CHUTyallMd TIpH
BBITIOJIHEHUH MPAKTHYECKOTO 3aJJaHus;

- TPOJEMOHCTPHPOBAJ 3HAHHE TEOPUM pPaHEEC M3YYCHHBIX COMYTCTBYIOIIMX TEM,
c(hOpPMUPOBAHHOCTH M YCTOWYMBOCTD UCIIOJIb3YEMBIX IIPU OTBETE YMEHUI 1 HaBHIKOB;

- OTBEYAaJ CAMOCTOSITENILHO, 0€3 HABOAIINX BOMPOCOB YUUTES;

- BO3MOXXHBI OflHA — JB€ HETOYHOCTH MPH OCBEIICHUH BTOPOCTETICHHBIX BOIMPOCOB WJIU B
BBIKJIQJIKaX, KOTOPBIE YUYEHUK JIETKO UCIIPABUII MOCTIE 3aMEUaHUs YUUTEIIS.

OTBeT OLIEHUBACTCSI OTMETKOH «4», €CIIN YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSIM Ha OIICHKY
«5», HO IIPU ITOM UMEET OJUH U3 HEJOCTATKOB:

- B M3JIOKEHUHU JIOMYIICHBI HEOOJbIIHE MPOoOesbl, HE MCKA3UBIIEe XUMHUYECKOE COACpKaHUe
OTBETA;

- JIOMYLIEHBl OJJUH — JIBa HEIO4YeTa IMPH OCBEIIEHUH OCHOBHOTO COJEp>KaHUS OTBETA,
WCITpaBJICHHBIE MTOCTIE 3aME€UaHUsl YUUTEI;

- JIOMyIIEHbI OMMOKa Ui 0oJiee ABYX HEI0YETOB MPU OCBEIIEHUH BTOPOCTEIIEHHBIX BOIPOCOB
WJIM B BBIKJIAJKAX, JIETKO UCIIPABJICHHBIC IMOCTIE 3aMEUaHUs YIUTEIIA.

OtMeTKa «3» CTaBUTCS B CIEAYIOLIUX CIIydasx:

- HEMOJHO PAaCKPBITO COACpXKAHWE Marepuayia (ColIepiKaHue H3JI0KEHO (parMEeHTapHO, HE
BCEr/la IOCJIEN0BAaTeNbHO), HO IIOKa3aHO oO0llee MOHMMAaHHWE BONPOCAa M MPOJAEMOHCTPUPOBAHBI
YMEHHUS, JOCTATOYHbBIE ISl YCBOCHHS IPOrPaMMHOI0 MaTepuara;

- UMEJIUCh 3aTPYTHEHUS WIH JTOMYIICHbI OIIMOKU B ONPEICICHUN XUMUUYECKONH TEPMHUHOJIOTHH,
CUMBOJIMKE, MAaTEeMaTHYE€CKUX BBIKJIAJKaX IMPHU PEIICHUH PACUETHBIX 3a7ad, HUCIPABICHHBIE IOCIE
HECKOJIbKMX HaBOJSAUIUX BOIIPOCOB YUUTENS;

- YUYEHHUK HE CHpaBWICS C MNPUMEHEHHEM TEOPUHM B HOBOW CHUTYyallUd TPHU BBINOJHEHUU
MPAKTHYECKOT0 3aJJaHMsl, HO BBIIIOJHUI 3aJJaHUsI 00513aTEIbHOTO YPOBHS CII0XKHOCTH T10 JIAHHOM TeMe;



- Mpu JOCTaTOYHOM 3HAHUM TEOPETUYECKOr0 MaTepuana BbIABIEHA HEAOCTaTOYHAs
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUH U HaBBIKOB.

OTMmeTKa «2)» CTaBUTCS B CJIEAYIOIIUX CIydasx:

- HE PacKpbITO OCHOBHOE COJIep>KaHNe y4eOHOro MaTepuara;

- 0OHapy>K€HO HE3HaHWE YYEHUKOM OOoIblIeli wuiu HauOoliee BAXKHOW YaCTH Y4eOHOTO
MaTepuana;

- JIONYIICHHl OINMOKKA B OMPEACICHUU TMOHSATHIA, TPU HCIOJB30BAHUNA XUMUYECKOU
TEPMHHOJIOTHH, B PUCYHKaX, CXeMax, B MaTeMaTHUECKUX BBIKJIA/IKaX MPHU PEIICHUU PacueTHBIX 3aj1ad,
KOTOpbIE HE UCIPABJICHBI ITOCJIE HECKOJIBKUX HABOSIIIUX BOIPOCOB YUUTEIIA.

Kputepun onieHuBaHus TECTOB:

[Tpu cucteme «3aueT — HE3aYET»

«3auer» - 80% - 100% 3agaHuil BEIIOJHEHO BEPHO;

«He 3a4et» BBIONIHEHO MeHee 80% 3agaHuii.

IIpu ouenouyHoOM cucTeme:

otMmeTKa «5» 90% - 100% 3agaHuil BEIIOJIHEHO BEPHO;

otMmeTKa «4» 70% - 89% 3amaHuii BBITIOJIHEHO BEPHO;

otMmeTKa «3» 50% - 69% 3anaHuil BBIIIOJIHEHO BEPHO;

otMmeTKa «2» 0% - 49% 3amanuii BHIMTOJIHEHO BEPHO.

OueHnBaHMe IKCIIEPUMEHTAIBHBIX YMEHH

CraBuTcs Ha OCHOBaHMH HAOIIOCHUS 32 00YYaIOIIUMHUCS U TUCbMEHHOT'O OTYeTa 3a padoTy.

OtMeTKa «5» CTaBUTCS €CIIH:

- paboTa BBIMOJHEHA MMOJTHOCTHIO M MPABUIILHO, ClIeTIaHbI MPABWIbHBIC HAOIIOACHHS U BBIBOJIBI;

- OKCIIEPUMEHT OCYIIECTBJICH MO IUIAHY C YUYETOM TEXHUKH O€30MacHOCTH U MPaBUI pabOTHI ¢
BELIECTBAMH U 000PYIOBAHUEM;

- TPOSIBJICHBl OPraHU3alMOHHO - TPYJOBBIE YMEHHs, MOJACPKHUBAIOTCS YUCTOTa pabodero
MecTa U MOPAJOK (Ha CTOJIE, SKOHOMHO MCIOJIb3YIOTCS PEaKTHUBBI).

OtMmeTKa «4» BBICTABIISICTCS, CCIIH:

- paboTa BBINOJTHEHA MPABWIBHO, C/IeJIaHbl IPABUIIHLHBIC HAOIOACHHS U BBIBOJIBI, HO MPU 3TOM
OKCIIEPUMEHT MPOBEJIEH HE IMOJHOCThIO WM JOMYIIEHbl HECYIIeCTBEHHBbIE OIMHUOKH B paboTe ¢
BelIeCTBaMU U 000pYOBaHUEM.

OtmeTKa «3» BBICTABIISETCS, €CIIU:

- paboTa BBIMOJIHEHA MPABUIBLHO HE MEHEE YeM HAIOJOBUHY WJIM JOMYIIEHA CYIIECTBEHHAS
omuOKa B XOJle¢ AKCIEPUMEHTa B OOBSICHEHHUH, B OGOpPMIIEHHM pabOThl, B COOJIIOJIEHUU TPaBUI
TEXHUKH Oe30MacHOCTH Ha paboTe C BemecTBaMU W 000OpyAOBaHHEM, KOTOpas HUCHpAaBISETCS IO
TpeOOBaHUIO YUUTEIS.

OTtmeTKa «2» BBICTABISETCS, ECIIHU:

- momyIiieHsl aBe (1 Oosiee) CyleCTBEHHBIE OMMOKU B XOJZI€ PKCIIEPUMEHTa, B 00BSICHEHUH, B
odopmiieHnH paboThl, B COOIOACHUM MPABUJ TEXHUKH OE30MAaCHOCTH MpHU paboTe ¢ BEIICCTBAMHU H
000py0BaHNEM, KOTOPBIE O0YUAIOLIUIICS HE MOKET UCIIPABUTH JJAXKE M0 TPEOOBAHUIO YUUTEINS;

- paboTa He BBITIOJTHEHA, Y 00yYaroIIerocsi OTCyTCTBYIOT 3KCIIEpUMEHTAIbHBIE YMEHUSI.

OneHKa TPEHUPOBOYHBIX M JHMATHOCTHYECKHX PadoOT: ocCyIliecTBiseTcss B Oamurax. bamisr
BBICTABIIIIOTCS B COOTBETCTBUU C KPUTEPHUSIMH, KOTOpbIE IMPHIIAraloTCsi K KOHKPETHBIM paboTam,
KOHKPETHBIM 3aJJaHHSIM.

3aver:

«3aueT» cTaBuUTCS TpU BIOTHEHUU 90% paboThI, B HNHOM CIIydae CTaBUTCS «HE 3a4eT».

O0mas kiaaccupukanus ommnoOOK.

[Tpu oueHKe 3HAHUN, YMEHUH M HABBIKOB OOYYArOIIMXCS CIEAYyeT YUYUTHIBATh BCE OIIMOKHU
(rpyOble 1 HETPYOBIE) U HEOYETHL.

['pyOBIMH CUNTAIOTCS OITHOKHU:

- HE3HAHHE OIpPEEIICHHUS] OCHOBHBIX MOHATH, 3aKOHOB, OCHOBHBIX TOJIO)KEHHI TEOpUH,
He3HaHue GopMyJl, OOIIETIPUHATHIX CUMBOJIOB 0003HAYEHUI BEIUYUH, €AUHUI] UX U3MEPEHHUS;

- He3HaHHE HAMMEHOBAHUH €IUHUI] U3MEPEHUS;

- HEyMEHHE BBIICTUTH B OTBETE IJ1aBHOE;



- HCYMCHUEC IPUMCHATH 3HAHUA, AJITOPUTMBI IJId PEIICHUA 3a/1a4;

- HEyMEHHE JIeNIaTh BBIBOJIBI M 0000IICHNS;

- HEyMEHHE TMPEACTaBIATh CXEMbl IO 3JEKTPOHHOMY CTPOCHHIO OOOJIOYKH aTOMOB,
00pa30oBaHUIO0 XUMUYECKOM CBSI3U B MOJIEKYJIaX, SJIEKTPOHHOMY OalaHCy;

- HCYMCHHUC NTOJIb30BATLCA NICPBOUCTOUYHHUKAMU, y‘{e6HI/IKOM " CIIPaBOYHHUKAMU;

- BBIYUCJINUTCIIBHBIC OH_II/I6KI/I, €CJIM OHU HC ABJIAIOTCA OHHCKOﬁ;

- JIOTUYECKHUEC OI_HI/I6KI/I, HCYMCHHUC BBIABUTH IMPUYMHHO-CIICACTBECHHBIC CBA3W IIPU PCHICHUH
pacueTHBIX 3ajad.

K HerpyObIM ommoOKam cieyeT OTHECTH:

- HETOYHOCTHb (HOPMYJUPOBOK, ONpPENCICHUN, TOHATHHA, TEOpPWUW, BBI3BAHHAS HEIMOJIHOTON
OXBaTa OCHOBHBIX IPHU3HAKOB OIPCACIACMOro IIOHATHUA WA 3aMCHOM OOHOro - IABYX HU3 3THUX
MIPU3HAKOB BTOPOCTENIEHHBIMU;

- HepaL[I/IOHaHI:Hblf/'I MCTOJ] pCHICHUA 3aJavud WJIM HCIOCTATOYHO HpOHYMaHHBIﬁ II'TaH OTBETA
(Hapy1eHHue JIOTUKH, TOJIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMU);

- HepaloHAIbHbIE METO/IbI paOOThI CO CIIPABOYHON U APYTOi JTUTEPATYpPOH;

- HCYMCHUC pCIIATh 3a1a4H, BBIIIOJIHATE 3aJaHUA B O6IJ_ICM

Buje. Hemouetamu sBisiroTCS:

- HepalMOHAaJIbHbIE TIPUEMbI BEIUUCIICHHI;

- HEOpEXKHOE BBINOJIHEHHUE 3AIIUCEH, CXEM.

I1. Pe3yabTaTnl 0CBOEHHS KYpPCa BHEYPOUHOH

AesiTeIbHOCTH JINYHOCTHBIE pe3y/IbTaThI:

1. Pa3ButHe 110003HATEIBHOCTH, COOOPA3UTENILHOCTH TP BBIIOJHEHUH Pa3HOOOpPa3HbIX
3aJaHui TPOOJIEMHOTO U IBPUCTHYECKOTO XapaKTepa.

2. Pa3BuTHe BHUMATEIbHOCTH, HACTOWYMBOCTH, LEJICYCTPEMIIEHHOCTH — KauyeCTB BeChMa
BA)XXKHBIX B MPAKTUUECKOM JESATEIBHOCTH JIFOO0T0 YesIOBEKa.

3. Pa3BuTHE CAMOCTOSATENLHOCTH CY)KHCHHﬁ, HE3aBHCUMOCTH U HCCTAHAAPTHOCTU MBILIJICHUS.
3anHTEepEeCOBaHHOCTh B PACIIUPEHUH U YIIIyOJICHUU TOTY4aeMbIX XUMHUUECKUX 3HAHUM.
CrniocoGHOCTh MPeo010JIeBaTh TPYIHOCTH, TOBOJIUTH HAUaTYI0 paboTy JI0 €€ 3aBEpLICHMUS.
Bricka3piBaTh COOCTBEHHBIE CYX/IEHUS U JaBaTh UM 0OOCHOBAHHE.

YMeHne KOHTPOJIMPOBATh IPOLECC U Pe3YIbTaT yueOHOMH e TeTbHOCTH.
Camopeanu3anus JIHYHOCTH 00yYaroIerocs.

XN R

MeTanpeaMeTHbie pe3yJabTaThl:

Perynastusnsie YY /|

1. ®opmynupoBaTh U yIepKHUBaTh yueOHYIO 3a/1ady.

2. IlnanupoBaTh MyTH JOCTMXKEHUS Lieled, OCO3HAHHO BbIOMpaTh Haubosee 3(PQeKTUBHbIE
CHocoO0BbI pelIeHns] yYeOHBIX M IT03HABATENbHBIX 3aa4.

3. AHanu3upoBaTh CYLIECTBYIOLIUE U MJIAHUPOBAThH Oyyle 00pa3oBaTeIbHbIE PE3YIIbTATHI.

4. NUnentuduuupoBats COOCTBEHHBIE TPOOIEMBI M ONIPEIENATh TTIaBHYIO IPOoOIeMy.

5. BelaBurare Bepcuu peleHus npooiaeMsl, GopMyIHMpOBaTh THIOTE3bl, IPEABOCXUIIATh
KOHEYHBIN pe3yJIbTar.

6. CTaBUTh LIeNIb IEATEILHOCTH Ha OCHOBE ONPEIENICHHON MpOoOJeMBbl U CYLIECTBYIOIIUX
BO3MOKHOCTEM.

7. ®opMynupoBaTh yueOHble 3aJaud Kak INAaru JOCTWXKEHHMs MOCTaBIEHHOW ILenu
JeSITeITbHOCTH.

8. CriocobcTBOBaTH BHIOOPY MHAMBUAYAIILHOTO 00pa30BaTEIbHOIO Ty TH.

9. O0OCHOBBIBATH 1IEJIEBBIE OPUEHTUPHI ¥ IPUOPUTETHI CCHIJIKAMH Ha IIEHHOCTH, YKa3bIBas U
000CHOBBIBas JIOTMUECKYIO MIOCIIEA0BATENBHOCTD I11aroB.

KommynukatuBubie YY /]

1. ITocTpoeHue peyeBbIX BHICKa3bIBAHUH, TOCTAHOBKA BOIIPOCOB.

2. JloroBapuBatbCsi ¥ MPUXOJUTH K OOIIEMY PELICHUIO COBMECTHOM JESITEIbHOCTH.



3. YuuThIBaTh pa3Hbie MHEHHS M CTPEMUTHCS K KOOPJAMHAIIMHN PA3IMYHBIX TTO3UIIMHA B
COTPYAHUYECTBE.

4. YMeTb ciyliath APYruX, yMETh CIbIIIATh, CAUTATHCA C MHEHUEM JIPYTHUX.

ITo3znaBaresbHble YY ]|

1. OBnameTh JOTMYECKUMH JCHCTBUSIMU CpPAaBHEHUS, aHAJIN3a, YCTAHOBJICHUS AHAJIOTHUU U
MPUYUHHO-CJIEICTBEHHBIX CBSI3€H, IOCTPOSHUS PACCyKICHUM.

2. AHanu3 o0BbEKTa C BBIJICJIIEHUEM CYIIECTBEHHBIX M HECYILIECTBEHHBIX IPU3HAKOB.

3. CuHTE3 KaK COCTaBJICHHE IICJIOr0 U3 YacTeH.

IIpenmeTHbIe pe3yJbTaThI:

OOyuaromuecss JODKHBI MPUOOPECTH YMEHHUs pemaTh 3aJadul 0oJjiee BBICOKOTO YpPOBHS,
IPaMOTHO HU3JIaraTh COOCTBEHHBIE PACCYXKIIEHUS, TPUMEHATh paAIllMOHAJbHBIE MPUEMBbl BBHIYHCICHU,
MCIIOJIb30BaTh PA3JINYHbIE CLIOCOOBI M METO/IbI PELICHUH.

B pesynbrare u3ydeHus: JaHHOTO Kypca 00ydaroluecst HayyaTcs:

1. CucreMaTu3npoBaTh NEPBOHAYAIBHBIE MPEJCTABICHUS O BEIIECTBAX, UX MPEBPAIICHUAX U
MIPaKTUYECKOM ITPUMEHEHUU.

2. [lpumeHsATh TNOHATUHHBIM anmapaT W CHMBOJIMYECKHUH SI3BIK XMMHMM TIpU  pEIICHUU
XUMUYECKUX 33J1a4, XUMUUYECKHUX MPEBPaALICHUH.

3. YMeThb COCTaBJIATH CXEMbI 3JEKTPOHHBIX O00OJOYEK aroMa B 3aBUCUMOCTH OT €ro
MOJIOKEHUSI B MEPUOANYECKON CHUCTEME, OMUCHIBATH MEPUOJNYECKHE CBOMCTBA aTOMOB IO T'PYIIE U
epuoay.

4. YMeTb BBISIBISITh TEHETUUECKUE CBSA3HU B PSIIy METAINIOB U HEMETAJIOB.

5. Pematp 3a/1auu Ha BBIBOJI MOJIEKYJISIPHBIX (DOPMYJI HEOPTraHUUECKUX COECTUHEHHH.

6. Pematp 3aaun Ha orpeielieHne KOHIIEHTPAIllUK BEIECTB B pacTBOPE.

7. Pemath 3a1auu Ha ONPEJEICHUE COCTaBa PACTBOPA MOCIE XUMUYECKUX MTPEBPAILICHHI.

8. YMeTh omnpenensaTh C€OCTaB NPOAYKTOB B PE3YyJbTaTe NPOBEIACHHS OKHCINUTEIBHO-
BOCCTAHOBUTEIIBHON peaklud, YMETb COCTABJIATH CXEMY OJIEKTPOHHOro OajlaHca, OIpeaessiTh
OKHCJIUTENb U BOCCTAHOBUTEIb.

IT1. Conep:xanmne Kypca BHEYPOUHOI AeSITEJIbHOCTH
Pabouas nporpamma (hakyJIbTaTUBHOTO Kypca BKJIIOYAET BEAYIIUE TEMbI, KOTOPBhIE U3y4aloTCs

B Kypce 7,8 u 8,9 kinaccoB, HA OCHOBE KOTOPBIX MPEACTOUT M3yYCHHE XMMUU HA YPOBHE CPEIIHETO
obmero oOpa3oBaHusl.

No HaunmenoBanue pasznenos Heobxomum N3yyaeMble TMIaKTUYECKUE €AMHULBI
U TEM oe
1| KOJINYECTBO
/ 4acoB
|
[TepBsiii roa
o0ydeHust
1. [lepBoHavasibHbBIE 2 @u3znyeckre BEIUYMHBI, €IUHUIIBI
MOHSTHS B XUMuUH (4 ux usMepenus. Konngectso
yaca) BEILIECTBA KaK
CBSI3bIBAIOIIASA BEJIMYMHA TIPU
XUMHUYECKUX pacyeTax.
2 PacueTsl o XUMHU4eCKoi Gopmyiie.
2. Crpoenue aTOMOB 2 DJNEeKTpOHHAs CTPYKTypa aTOMOB.
u
MOJIEKYJI.
Hepno};,mqecxnﬁ 3AKOLL 2 W3otonbl.  M300apsl.
Xenvmaeckan ceszs (10 PannoaktuBHOCTS. SnepHble
peakuuu. [lepuoa nonypacnana.
4acoB) 2 [lepuognueckuii 3aKOH € TOYKHU
3peHUs
CTpOGHHS aToma. 3aBUCHUMOCTh




CBOWCTB
3JIEMEHTOB OT CTPOEHHUS UX aTOMOB.

DJIEKTPOOTPHULIATEIIBHOCTh. BajJeHTHOCTb.

Mexanu3mbl  00pa3oBaHUS
XUMHYECKHX




2 cBs3eil (0OMEeHHbIH, TOHOPHO-
aKLENTOPHBIN, HOHHBIN). G- U -
cBs3u. KparHble cs3m.

['nbpuan3anus aTOMOB.
[Ipocteie u  cllOXKHBIE 2 OOmiass  XapakTepucTUKa  METaJIOB
BEIIECTBA HEMETAJIJIOB. XuMu4eckue
HEOpPraHMYEeCKON XHMUHU. CBOIiCTBa
BAKHEHMIIIMX METAJUIOB U HEMETAJLIOB.
Cwmecu. 2 Knaccel  Heopranmyeckux
B3anmocss3b COCIIMHEHUH (COCTaB,
CTpOEHHE, HOMEHKJIATYPA).
MEXy KJlaccaMu 2 CriocoObl 1oJTydeHHs] OCHOBHBIX
HEOPraHUYECKUX KJIACCOB HEOPTraHMYECKUX COECIUHEHUI.
BemectB (14 gacoB) 2 ['enetnueckasi CBSA3b  MEXKIY
KJ1accaMu
HEOPraHUYECKUX COEANHEHHUH.

4 Pemrenue 3a1a4 Ha BBIBOJ MOJIEKYJISIPHOU
(bopMyIIBl HEOPraHUYECKHX COCAMHEHUI.

2 Cwmecu. CriocoObl pa3ieneHus] CMECEeH.

Pacuetsl o ypaBHEHHSIM 2 CrnocoObl  BbIpa)KeHUs
peakuuit u KOHIIEHTPAlLlu pacTBOPOB
KOHLEHTPaLUK (MaccoBas 10JisI, MOJISIpHAs).
pacTBOpOB (16 ‘{aCOB) 8 Pacuer KOHIOCHTpAIIMHU IIPOAYKTOB
peaxkuu
WIM UCXOAHBIX BEILIECTB I10
XUMHYECKUM YPaBHECHUSIM.

6 Pemenune 3aa4 Ha onpe/ieieHne cocTaBa
obOpazyromieicst conu (Kucaas — CpeHsis,
OCHOBHAsl - CPEIHSIS).

OKHCIUTENBHO- 2 Merton AJIEKTPOHHOTO

BOCCTaHOBUTEIILH 6ananca. BocctanoBuresb,

ple peakiuu (8 OKHCIIUTEIb,

4acoB) IPOIIECCHI
BOCCTAHOBJICHUS, OKHCJICHUSI.

2 Tunel  OKUCITUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKIIHII.

4 CocraBienue OBP u wux

ypaBHUBAHUE METOJIOM
AJIEKTPOHHOTO OajaHca.
XHUMHUUECKUI 2 [Tpaktuyeckas padora Ne 1 Ompenenenue
HpaKkTUKyM (6 4acoB) KOHIICHTpallUH IIPUTOTOBJIIEHHOTO
pacTtBopa TUTPUMETPHUUECKUMHU
METOJIaMHU.

2 [TpakTuueckas padora Ne 2.
KadecTBeHHBIN aHAIN3 KATHOHOB.

2 [TpakTuueckas padora Ne 3.
KauecTBeHHBIN aHATN3 AaHUOHOB.

Pemenue 4 Peakunn B BOJIHBIX
pactBopax. KauecTBeHHbIE
oMMIIUaIHbIX 3a1a4 (10 pEaKIUH.
4acoB) 4 Pemenue 3aga4 Ha BBIBOJ XMMUYECKOM
hopmyJIBL.

2 Crpoenue aToMa U nepuoAnYECcKas

CHUCTEMA XMMUYECKHUX AJIEMEHTOB.
Hroro 68 yacos

Bropoii rox
0o0yueHus




Xumust
HeMeTaloB (5
4acoB)

OOmrast XapakTepUCTHKA P-DJIEMEHTOB.
BaneHTHOCTP ¥ CTENEHU OKHUCICHUS
aTOMOB. W3menenue YCTONYMBOCTH
COETUHEHNN B BEICIIIEN CTEIICHH
OKHCJICHHSI 10 rpynnam. H3meHeHue
METaJIJINYECKOTOHN
HEMETAJJTMYECKOIO XapaKTepa AJIEMEHTOB
o rpynnam u mnepuonam. HM3meHeHue
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB
u
THJPOKCUIOB IO NMEPHOIaM U TPYIIIaM.

IMaapuabt 3JIEMEHTOB VA
TPYIIIIBL.




[lonyyenne w®  cBOICTBAa  amMMHaka.

AMMUHOKOMILIEKCEL. I'mapaszun u
ruipokcusiaMud.  CTpO€HHUE  MOJEKYII.
Peaknuu MPUCOECTUHECHUS,
OKHCIHATEIIHLHO- BOCCTAaHOBUTEIILHEIE.

A30TUCTOBOJIOPOJIHASL KHUCIOTA U €€
conmu. KucnorHeie u
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIHLHBIC
croiictBa. Oxcuast azota (I, 11, III, IV,
V).

Coenunenus docdopa. Oxcuasl pochopa
U KHCIIOPOJCOJAEpXkAaIlhe  KHCIOTHI

docdopa. OcobenHoctu CTPOCHHUS
MOJIEKYIL. [MpuHIMTBI HOJTY4EHHS.
OCHOBHOCTB KHCIIOPOACOIEPKALIUX

KACIOT (ochopa M UX OKUCIUTEIHHO-
BOCCTaHOBHTEIILHBIC
CBOMCTBA.

[IpocTeie  BemecTBa  3JIEMEHTOB

VIA rpynnel. Xumudeckas CBs3b
B MOJIEKYJIAX KHCIOPOJa " 030Ha.

[MomumopdHbie

MoM(UKALIUU cepbl. XUMUYECKUE
CBOMCTBA MPOCTHIX BELLECTB.

OxucnuTenpHo-
BOCCTAHOBUTEIIbHBIE CBOICTBA.
Bonopoassle coennHeHHsT KACI0poaAa U
cepnl. [lepokcun Boopoaa,

MEPOKCH/IBI, HAEPOKCUIBI,
NepOKCOKUCIOTHI. [lonucynbpuabt.
Oxcunbl cepsl. OTtHoteHNe

OKCHUIIOB K  BOJE, KHCIIOTaM,

IeJI0YaM.

OKUCIUTENBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA.
CepHucras u cepHas KHUCJIOTHI.

Kucnornsie u

OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIC
CBONMCTBA. THOCEpHAs KUCIOTA: COCTAaB U
cBoiictBa. CTpoeHue u
BOCCTAaHOBUTEJIbHBIE CBOMCTBA
THOCYJIb(aT-noHa.

OOmiasi ~ XapakTepuUCTUKa  TaJOTCHOB.
BaneHTHOCTP HW CTENEHU OKHCIICHHSI
aTOMOB. N3menenne  mo  rpymme
YCTOMYMBOCTH COEIMHEHUW B BBICLIEH
CTEIICHU OKHUCJIEHUS aTOMOB. XapakTep
XUMHYECKNX CBS3€H B COEIMHEHHUIX.
dusnueckne M XUMHUYECKHE CBOMCTBA
npocThiX BewecTB. llopsinok B3auMHOrO
BBITECHEHUS raJIOT€HOB U3 PaCTBOPOB
TaJIOTEHUIOB.

JucrponopimOHMpOBaHUE TajJOr€HOB B
HEUTPAIbHBIX W IIEJOYHBIX Cpelax.
N3meHenue B psily TalOr€HBOAOPOJIOB

[IPOYHO-CTU XUMUYECKON
CBS3H,  TEPMUYECKOU
YCTOHYHMBOCTH, KHCJIOTHBIX u

BOCCTAaHOBUTEIBHBIX CBOMCTB. OGH.[I/IG
IMPUHIUITBL MMOJIYUCHUA




raJloTeHBOIOPOIOB. OcobenHoctu
TUTABUKOBOM  KUCJIOTBI, THUAPOPTOPHUJIEIL.
Oxkcunpr  xyopa(LLIV, VII), ©6poma(l),
nona(V). Kucnoponconepxaue
KHCIJIOTBI XJIopa, Opoma, noga. CtpoeHue
MOJICKYJI. CpAaBHUTEIbHAS YCTOWYHBOCT.
OxucnuTenbHble M KUCIOTHBIE CBOMCTBA.
OO6mue mnpuHIUOBEl ToydeHus. Conn
KHCJIOPOJICOIEPIKAIINX KHCJIOT
ramoreHoB. OKuUCIUTETbHBIE CBONCTBA.
CpaBHuTeNbHAs YCTOWYUBOCTh coJen

n KHCJIIOT.
HpI/IMeHeHI/Ie THUIIOXJIOPUTOB,
XJIOPAaToOB,




IIEPXJIOPATOB.

Xumus
MeTaloB (6
4acoB)

OO6mas  xapakTepucThKa d-3J€MEHTOB.
Crpoenune atroMoB. CTENEHH OKHUCICHUS
aToOMOB. VI3MeHeHWe 1O MOArpyIIe
YCTOMYMBOCTH COEAUHEHHI B BBICIICH
CTENeHU OKHUCJIeHUs aToMOB. CXOACTBO
XUMHYECKUX CBOKCTB 3JIEMEHTOB IIO
nepuogam u rpynnam. OcoOeHHOCTH
W3MEHEHUSI CBOWCTB d-3JIEMEHTOB TIO
MoArpynnaM B CpaBHEHMH C -
3J€MEHTaMHU. Kucnorno-ocHoBHbIE
CBOMCTBA OKCHUJOB M THUIPOKCHUIOB d-
3JEMEHTOB B pa3HbIX  CTEHEHSX
OKHCJICHHUS] UX aTOMOB.

OOmiass  xapakTEepUCTHKAa  HJIEMEHTOB
noarpynmnsl BaHaaus. CTpoeHHne aToMoB.
BaneHTHOCTH W CTENeHW OKHUCIICHUS
aToMOoB. @Dusnueckne U XUMHUYECKHE
CBOICTBA MPOCTHIX BEHIECTB H N3MCHEHUE
M0 TpyINIe XUMHYECKOH aKTUBHOCTH.
OTHOIIEHHE METAJUIOB K KHCJIOPO.Y,
BOJIE, KHCIIOTaM. Oxcubl u
THIPOKUCHIBI ~ BaHAJWS B  Pa3HBIX
COCTOSHUSIX ~ okcuieHus.  KuciaotHo-
OCHOBHBIC " OKHCITUTEIIBHO-
BOCCTaHOBUTEJIbHbIE CBOIiCTBa
coenunennit Banagus (11, 11, IV, V).

Ob6mas XapaKTEePUCTHKA

AJIEMEHTOB TOATPYIIIBl  XpOMa.

Crpoenue aTOMOB.

BanentHocTH W cTEneHH

OKHCJICHUSI aTOMOB.

dusznueckne M XUMHUYECKHE
CBOMCTBa MpOCThIX BemecTB. OKCUIBI U
ruapokeunsl - xpoma(ll, MI, VI).

Wx cpaBHUTENbHAS
YCTOMYUBOCTb, KUCITIOTHO- OCHOBHBIE

u

OKHUCIIUTETHHO-
BOCCTaHOBUTEJIbHBIE

cBoiicTBa. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA COMNEH
xpoma(Il, III, VI). /IBoiinbie comu u

KOMIUIEKCHBIE ~ COEIMHEHUs
xpoma(Ill).  OxucnuTenbHbIC

CBOICTBa XPOMAaTOB U
JTUXPOMATOB.

OO0mass  xapakTepuCTHUKa  DJIEMEHTOB
MOArPYIIbl Maprasia. BaneHTHOCTh u
CTEIIEHU OKHUCIIEHUS MapraHua B €ro

COCINHEHUSIX. dusnueckue "

XUMHUYECKHE CBOIicTBa Maprasiia.

Coenunenus mapranua(ll).

VCcTOHYNBOCTh, KHCJIOTHO- OCHOBHEIC
Hu

OKHUCJIUTCIIBHO-




BOCCTaHOBUTEIIbHBIE

CBONCTBA.
KowmmnekcHeie coenuneHus. CBoiicTBa.
Coenunenus  mapranma(lV). Oxkcun
mapranma(lV): CTpPOCHUE u
OKHUCIIUTENBHO- BOCCTaHOBUTEJIbHBIC
ceoiictBa. Coenunenusi wmapranua(Vl,
VII). MaprannoBucras u
MapraHioBasi KHCIIOTBI, MaHTaHATHI U
MepMaHraHaThl. Oxwuc-
JIUTEIBHO-




BOCCTAaHOBHUTCIIbHBIC CBOﬁCTBa,
IIOJIYUCHHEC. Biusane KHCJIIOTHOCTH
CpCabl Ha OKHUCIIMTCIIBHBIC CBOMCTBaA
Ine€pMaHIraHaTOB B pacTBOpax.

OOmass  xapakTepuCTHKa  DJIEMEHTOB
TpHUaJbI Keye3a. BAIEeHTHOCTh U CTENEHH
okuciaeHus. Ousnyeckue U XUMUUECKHE
CBOMCTBA MPOCTHIX BemiecTB. OKCUIBI U

THJIPOKCHIBI xKenesa, KoOanbTa,
Hukensa(Il, III). CwmemanHble OKCHIBI.
KucnotHo- ocHOBHBIE U
OKHCIIUTEIBHO-
BOCCTAHOBUTEIIbHBIE CBOIICTBA.
[punuunsr nomyuenusi. Conu xkenesa,
KoOasbTa, Hukesns(ll, I).

Kpucramnoruaparsl.  /I[BoliHbIE  coun.
Conbp Mopa. KoMIuiekcHble coeaMHEHUs
xeneza, KoOambra, Huxemsa(Il, III).
@eppartbi(VI).

Coemunenuss Memu u  cepebpa (II).
Oxkcunpl, ruapokcuabl. KomruiekcHbie
coemuaenust menu(Il). CoenuHeHUsT Mean
u 3onota(lll): momyuenue u cBOICTBA.
dusznueckue W XUMHUYECKHE CBOMCTBA
MPOCTBIX  BEHIECTB  DJIEMEHTOB  IOJ-
nuHKa. OTHOILIEHHE K KUCIOPOIY, BOJE,
KHCIIOTaM U IIeio4YaM. AMaibraMsl.
[Tonyyenue,  XUMHUYECKHME  CBOMCTBA
METATUYECKUX [UHKA, KaAMUS U PTYTH.
Oxcupl, TUAPOKCUIBI U COJU METAJUIOB
MOATPYIIBI IWHKA.

[S—

DNEeKTPOXUMHSL.

OKUCANTENHEHO-BOCCTAHOBUTEIILHBIE
peakuuu. CraHgapTHBIN

OKHCITUTEIbHO-
BOCCTaHOBUTEJIbHBIN

MOTEHILUA.
DNEeKTPOXUMHYECKUN  Psif

HaANpPSDKEHUN METaJUIOB.

DIIEKTPOIH3.

DJIEKTPOJIU3 PACILJIABOB COJIEH,
OKCHUJIOB W IIEJIOUEH. DIIEKTPOIN3
pacTBOpPOB COJIEH, I1€JI0YEH, KUCIOT

HAWHEPTHOM u

pPacTBOPUMOM aHOJI€. 3aKOHBI

@apanes. AnroputMmsl
pEIIeHHUs 3a/1a4 110 YJIEKTPOXUMHUH.

Xumuueckas
TEPMOJIMHAMU
Ka.

TemmoBoii 3 PeKT XUMUIECKON peaKIIHH.
Tepmoxumunueckoe

ypaBHeHue. CraHgapTHas  SHTAIbIUS

XUMHUYECKOUN peaKkuuu. OHTaAIBIINI
00pa3oBaHMsl XUMHUYECKOTO COCAMHCHUS,
SHTAIBINS XUMHUYECKON CBSI3H,

SHTAIBINS CropaHusi  XHMHUYECKOIO
coequHenus. 3akoH ['ecca. [lpumenenue
3akoHa l'ecca W ciencTBHU W3 HEro K




pacuery DHTAJIBIINHU XUMHYECKOU
peaknuu. DHeprus, TemwioTa padoTa.
OrmpezesieHde SHTPONHUHU. 3aBUCHUMOCTD

SHTPOIIHUH BEILECTBA oT ero
MIPUPOLBL,

KOJIMYECTBA, TeMieparypbl. CTaHgapTHas
SHTPOIHUS XUMUYECKON peaKLuH.

Kpurepuii




CaMOIIPOU3BOJILHOTO

MIPOTEKAHUS
XUMUYECKON peakuuu. DHeprus ['nbbca
U ee 3aBUCUMOCTb OT TeMIepaTypbl U
JIABJICHUS. OHTPONUNHBIN u
SHTAJIBIUUHBIN  (AKTOPBl B DHEPTUU
I'u66ca. Koncranta ~ XUMHUYECKOTO
paBHOBECHs, €€ CBS3b CO CTaHIapTHOM

SHEprueu

['m66ca. AnropuT™MbI
peleHnss  3aga4 [0  XUMHUYECKOU
TEPMOANHAMUKE.

12.

XuUMH4YeCKasd KUHETHUKA.

OrmpesiesieHHe  CKOPOCTH  XMMHYECKOM
peakuuu. CpenHsas U UCTUHHAS CKOPOCTb.
3aBHCUMOCTh  CKOPOCTH  XHUMHYECKOMH
peakuuu oT KOHIICHTpAIlUU
pearupyromux BemecTB. PU3NYECKUI
CMBICT KOHCTaHTBI CKOPOCTH U €€
pa3MepHOCTh ISl peakluil TepBoro,
BTOPOTO U TPETbEro  TOPSAKOB.
MonexkyasipHOCTh M OOIUil TOPSIOK
xuMHuueckoi peakuu. [lopsaok peakuuu
10 OJHOMY HUX pPEarupyrolux BelIeCTB.
Kunernyeckoe ypaBHEHHE XUMHUYECKOU

peaKnum. 3aBUCHMOCTh CKOpPOCTH
XMMHUYECKOH pEeaKkIuu OT TEeMIEepaTyphl.
VYpaBHeHue Bant-T'odda,

TeMIiepaTypHbiii  koaddumment BaHT-
TFodda. YpaBHenue AppeHuyca, SHEPTUs
aKTHBAIINH, MPEIIKCIIOHCHIINATbHBIN
MHOKHTEJIb. DKCIEePUMEHTAIBHOE

ONpEeJEeICHUE  SHEPIMM  aKTHUBAIUU.
I'oMOreHHBI ¥ TeTEpOreHHBIA KaTaIus.
Karamuzatopel. Muaruburtopsl. IlonsTue
AKTUBUPOBAHHOTO KOMILJIEKCA.
ANTOpUTMBI  pemieHus  3ajad4 [0
XUMHYECKOM KUHETHKE.

13

CaolicTBa pacTBOpPOB

14.

OCHOBBI
Ka4yeCTBEHHOT O
aHam3a

CrocoObl  TpOBEACHUST KAaueCTBEHHOTO
aHanuza. JIpoOHBIN M CUCTEeMAaTUYECKUI
Ka4eCTBEHHBIN aHalu3 HEOPTaHUYECKHX
HOHOB. KauectBenHsbie

peakuuu  HEOPTaHUYECKHUX
KaTUOHOB U AaHUOHOB.

AJ'Il"OpI/ITMI)I peiCHUA 3aJa4 10
KauCCTBCHHOMY AHAJIN3Y
HCOPIraHNM4YCCKUX BCIICCTB.

15.

OCHOBBI
KOJIMYECTBEHHOTO
a”aIn3a

MeTonpl KONMWYECTBEHHOI'O  aHalu3a.
OCHOBBI TUTPUMETPUYECKOTO aHAIM3A.
Bunasl TUTpUMETPUYECKHUX ONPECICHUI:
MpsMOe, obpatHoe, KOCBEHHOE
TUTpoBaHue. llepBUYHBIE M BTOpPHUUYHBIE
CTaHJIapThI.




Bonopoansrit IOKAa3aTeNb. Honnoe
npousseneHue  Boxabl.  Pacwer  pH
pacTBOPOB  KHUCJIOT M  OCHOBAHUHU.
I'maponus coseit. MeToasl onpeneneHus
pH pactBopOB.




KucnorHo-ocHOBHOE TUTPOBAHUE.
Kpussie KHCIIOTHO-OCHOBHOT'O
TUTPOBAaHMUSL.
BnusiHue KOHCTAaHT [uCCOLMAllUM  Ha
XapakTep KPUBBIX TUTPOBaHUA. MeTomabl

OIIPENCIICHUSA KOHEYHOUI

TOYKA TUTPOBAHHS.
Teopus KHUCJIOTHO-OCHOBHBIX
WHJIUKAaTOPOB.

Kommnexkconometpuueckoe

TUTPOBAHHUE.
Hcnons3zoBanue
MOJINAMUHOTIONIMKAPOOHOBBIX  KUCJOT
KOMIUIeKCOHOMeTpuH. [locTpoenue
KPUBBIX TUTPOBAHHUS.

MCT&J’IJ’IOXPOMHHG
HHAUKATOPLI.

Croco0bl  KOMIUIEKCOHOMETPHYECKOTO
TUTPOBAHUS: npsMoe, oOpatHoe,
KOCBEHHOC.

OKUCANTENHEHO-BOCCTAHOBUTEIHLHOE
tuTpoBaHue.  Ilepmanranaromerpus
JMXPOMATOMETPHSL. Honmomerpust
noaumetpusi.  CriocoOsl

OTIpEeJIeIICHUS] KOHEYHOM

TOYKHU

TUTPOBAHMUS,
OKHCIIUTEIFHO-BOCCTAHOBUTEIILHBIC
aJICOPOIIMOHHBIC HHIMKATOPHI.

Anroput™Mbel  pemieHus  3agad 1o
KOJINYECTBEHHOMY aHAJIU3Y.

B

n
u

16.

Pemenue 3amau no
o0wIEen u
HEOPTaHUYECKOU
XuMuUH (15 uacos)

N —

Crexuomerpusl.

CTCXI/IOMeTpI/I‘ICCKI/IC BBIYHCIICHUS.

T'a3el. I'a30BLle 3akoHbl. Pemrenue 3agaq
Ha ra3oBble 3aKOHEL.

3ajaun  Ha YCTaHOBJIEHHE (POPMYJIBI
HEOPraHMYECKOTO BEUIeCTBa MO JaHHBIM
O €ro KOJMYECTBEHHOM COCTaBe U
XUMHUYECKUX PEaKIUIX, MPOUCXOAIINX C
€r0 YYacCTHEM.

PactBopsl. CriocoOsr BBIPAXECHUS
KOHLEHTpauuu pacTtBopoB. Ilepecuer
OJIHOTO BH/Ia KOHIEHTpALMU PacTBOpa B
IpYTyIo. PactBopuMOCTS.
Kpucramnmmzauuss w3 pactBopa COJIEH.
IIpurotoBnenne pactBopoB. IIpaBuio
cMelieHuss  pactBopoB. Peaknum B
pacTBopax.

Cwmecu BEIIIECTB. Pacuer




KOJIMYECTBEHHOTO  COCTaBa  CMECEH.
OcobeHHOCTH  pelieHuss  3a7ad  Ha
ra30BbIC CMECH.

AJTOPUTMBI pelieHus 3ajad,
BKJIFOYAIOIIUX
«IIETIOUKY» MpeBpaIeHU I

HCOPTraHN4YCCKUX BCILCCTB.

33)18.‘-11/1 Ha IMMOJIy4YCHHC n CHHTC3
HCOPraHNYCCKUX BCIICCTB.

3aI[a‘II/I Ha 3HAHHE CBOMCTB BEIIECTB H




XUMUYECKYIO 3Py AULIHIO.

IV. TemaTn4yeckoe ni1aHUpPOBaHue

Ne HaumenoBan Bcee Bugs! u hopmbl Dopmsbl
ue pas3ziesoB ro yueOHOM HPOMEXYTOUH
il U TEM qac JIESATEIIBHOCTH oM
/ OB aTTecTaluu
n
1. [TepBoHaYanbHBIC 4 DopMmsI:
HNOHATHS B rpynnosas Bujel
xumui (4 yaca) JIESTENIbHOCTH:
cucTeMaTH3alus MaTepuasia
10 TEME U BBINOJIHEHNE
3aJJaHU{ U3 Pa3aTOYHOTO
MaTepuaia
(mpakTUKyMa).
2. CrpoeHue aromMoB u 10 dopmbl:
MOJIEKYI. rpynnoBas Buppl
ITepuoanueckuit JIEATENbHOCTHU:
3aKOH. XUMHWUYECKas CUCTEMATHU3alMs MaTECpHala
cBs3b (10 yacoB) 10 TEME U BBINOJIHEHNE
3aJJaHUI U3 pa31aTOYHOrO
MaTepuaia
(mpakTHKyMa).
3. [Ipocteie u 14 Dopmsbl:
CJIO’KHBIE
BeIecTBa IpynnoBas,  WHIUBUAYAJIbHO-
HEOpPraHUYeCKoH 00ocobeHHasl.
XUMUH. Buet
Cmec
. JIESITETbHOCTH: CHCTEMaTU3alus
B3anMOoCBsI3n MmaTepuaga 1O  TeMe
M BBIIIOJTHCHUE  3aJaHUH
K 1y pa3gaToyHOro
KJIaCCaMH MaTcpuajia
HEOPraHUYECKUX (MpakTHKyMa),
BerecTs (14 dacos) IIPUMCHCHUSA
Pas3IMYHBIX CIIOCOOOB pELICHUS
3aj1a4 npu
MOJIEKYJISIPHOM (bopmybl
BELIECTBA.
4. Pacuers! o 16 PopMsI:
YPAaBHEHUSIM peakuuili U rpynmoBas Bubt
KOHILIEHTPALH JIESITEbHOCTH:
pactBopoB (16 yacoB) CHCTEMAaTHU3alHd MaTepuaa 1o
TE€ME U BBINIOJIHEHUE 3aJJaHUM U3
pa3aaToyHoOro
MaTepuana
(mpakTHKyMa).
5. OKuCIUTEIBLHO- 8 Dopmbl: [Iucemennas
BOCCTaHOBUTEJIbH rpynnosas Buner JMAarHOCTUYECK
bIe peakuu (8 JCATEIIbHOCTH! as pabora.

4acoB)

CUCTCMATHU3allUuA MaTCpruaia




110 TEME U BBIMOJIHEHUE
3aJJaHUI U3 pa31aTOuYHOTO
Marepuaia (MpakTUKyMa).

XHUMHUYECKUN
MPaKTHKYM (6 9acoB)

@opMbl:  mapHasl.

Bunsr

JIESTENIbHOCTH:

CUCTEMaTH3alMs Marepuana Io
TeMe, 0TpaboTKa MPAKTHUYECKHX
HaBBHIKOB U YMEHUU B TEXHUKE
BBITIOJIHEHUSI

71a060paTOpHO

ro

MPaKTUKYyMa.

Pemenue
OJIUMITHATHBIX
3a1a4 (10 yacoB)

10

@OpMBI 3aHATHM:
WHAUBUTyJIbHO-
00oco0ieHHas, mapHas.
Bunsr nesareapHOCTH:

Yuyactue
OJINMITHAJIAX
pa3IMYHOTO
YPOBHSL.

B




perieHre OJIMMITUATHBIX 3aJaHHi.

Hroro 68

q4aCoOB

XUMUS HEMETAJLIOB

Dopmbl:
rpymnIoBas,
VMHIUBUAYaIbHO-

o0ocobmneHHas1, mapHasi.

Bunnl nearenbHOCTH:
cUCTEMAaTH3AIHS

MaTepuaia TeMe,

IIucemennas
IMarHOCTHYECK
as pabora.

XUMUSI METAJUIOB

DopmbI:
rpymnInoBas,
WHIUBUAYaTbHO-

o0ocobmnenHas1, mapHasi.

Bunnl nearenbHOCTH:
cUCTEMAaTH3AIHS

MaTtcpuajia TEMEC,

IIucemennas
TUAarHOCTUYECK
as pabora.

DIIEKTPOXUMHUS

@opMBI:
rpyImnmnosas,
VHIUBUAYaIbHO-

00o0co0seHHas, mapHas.

Buner nesarensHOCTH:
cHCTEMaTH3aIus

Mmarepuaja TeMe,

Ilucemennas
IUArHOCTUYECK
as pabora.

XuMuueckas
TEpPMOAUHAMU
Ka

@opMBI:
rpymnIoBas,
VHIUBUAYaIbHO-

000co0ieHHas1, TapHasl.

Bunnl nearenbHOCTH:
CUCTEMAaTH3AIN

Marcpuralia TCMC,

XyMHYecKass KHHETHKa

@opMBI:
rpymnmnosas,
WH/IUBUyJIbHO-

00o0co0eHHas, mapHasl.

Bunanr gesrenbHOCTH:
CUCTEMATHU3ALHS

MaTtcpurajia TEME,

CBoiicTBa pacTBOpPOB

@opMBI:
rpymnmnosas,
WH/IMBUYaJIbHO-

00o0co0seHHas, mapHas.

Bunnl nearenbHOCTH:
cucremMaTtul3anus

MaTepHasa TeMe,

I[Iucemennas
UArHOCTHYECK
ast pabora.

OCHOBEI
KAYeCTBEHHOTO
a”HaJIM3a

@opMBI:
rpymnmnosas,
VHIUBUAYaIbHO-

000co0s1eHHas, MapHas.




Bunnl negrenbHOCTH:
CUCTEMAaTH3aIH

Mmarepualia Teme,

OcHOBBI DopmbI: [Tucemennas
KOJIMYECTBEHHO rpymnmnoBas, JUarHOCTUYECK
ro aHanu3a WHIUBUAYaTbHO- as pabora.
00o0co0eHHas, MapHasl.
Bunnl nearenbHOCTH:
CUCTEMaTHU3ALIMS
Marepuaia TeMe,
Crexuometpus. ®opMsI:
CrexuomeTpuueck rpymmnoBas,
Y€ BbIYMCIICHHUS. MHIUBUAYaTbHO-

00oco0IieHHas1, TapHasl.

Buner nesarersHOCTH:




CUCTCMATHU3alluA  MaTcpuajia

TEMeE,

10. ["a3b1. ['a30BbIE DopmBbl:
3aKoHbI. Pemenne rpymIoBasi,
3aJa49 Ha ra30BbIe WH/IUBUY ATHHO-
3aKOHBI. 00o0co0IieHHas1, mapHasi.

Buner nesarensHOCTH:
CUCTeMAaTU3AIHS
Marepuaia Teme,

11. 3amaun Ha DopMsI:
YCTaHOBJICHHE rpymIoBasi,
bopMyITBI WH/IUBUY TBHO-
HEOPTraHMYECKOTO 00ocobieHHas1, mapHasi.
BEIIIeCTBa IO Buner nestenbHOCTH:
JTAHHBIM O €Tr0 CUCTeMAaTHU3aIHS
KOJIMYECTBEHHOM
COCTaBe U MaTepuaia Teme,
XUMHYECKUX
peaKIusx,

MIPOUCXOISIINX C
€r0 YY9aCTHEM.

12. PactBopsI. DopMBI: IIucemennas
CriocoOsI TpymIoBasi, JTMaTHOCTHYECK
BBIPAXKCHHUS WHIUBUY ATBHO- as pabora.
KOHIICHTpaIu1 00oco0ieHHas1, mapHasi.
pPacTBOPOB. Bunel nesTebHOCTH:
[lepecuer oxHOTrO CUCTEMAaTU3aIHS
BUJIA
KOHIICHTpAIU! MaTepuaia TeMe,
pacTtBopa B
APYTYIO.

PactBOopuMOCTS.
Kpucrannuzanus

U3 pacTBOpa COJIEH.
MPUTOTOBJICHHE
pacTBOpOB.

IIpaBuno

CMEILIECHHS
pPacTBOPOB.

peaKIMy B PacTBOpPaXx.

13. CwMecH BELIECTB. DopMbI:

Pacuer rpymnmnosas,
KOJIMYECTBEHHOTO WH/IMBUYaIbHO-
COCTaBa CMeCeH. 000co0IieHHas1, TapHasi.
OcobennocTu Bunan qesrenbHOCTH:
peleHus 3a1a4 Ha CUCTeMAaTU3AIIHS
ra30BbIe CMECH.

Marepuala Teme,

14. Anroputm @opMBI:
pelieHus 3aaad, rpymIoBasi,
BKJTFOUAIOIINX WHIUBUY TBHO-
«IIETIOYKY» 00ocobieHHas1, mapHasi.
MpeBpaIieHu Bunel nesTebHOCTH:
HEOPTraHU4YEeCK CUCTEMAaTU3aIHS

X BCIICCTB.




MaTepuaia TeMe,

15. 3agaun Ha DopMmBbI: [Iucemennas
MOJly4YeHUE M CHUHTE3 TpyTIoBas, JMATHOCTHYECK
HEOPraHMYECKUX WH/IUBUTYaTbHO- as pabora.
BEILIECTB. o0ocobnenHas1, mapHasi.

Buner nestenbHOCTH:
CUCTEMAaTH3AIIHS
MaTepraia TeMe,

16. 3agaun Ha DopMbI:
3HAHHUE CBOICTB rpymIoBasi,

BEIICCTB U WHIUBUY TBHO-
XUMHUYECKYIO 000co0s1eHHas, MapHas.
SPYAULIHIO. Bunel nestebHOCTH:

CUCTEMATH3allUA

Marepuaia




TEME,
17. Xumuueckuit 6 Dopmbl: napHasi. Buner
NPAKTUKYM (8 4acos) NEeSITeIbHOCTH:
cUCTEMaTu3alys MaTepuaia IIo
Te- Me, 0TpaboTKa
MPAKTUYECKUX  HABBHIKOB U
YMEHHM B TEXHUKE BBIMOIHEHUS
71a60paTOpHO
ro
PAaKTUKYMa.
18. Pemenue 14 @DopMbl 3aHATUI: VYyactue
OJTUMITHATHBIX WHIMBUAYaIIbHO-
3aga4 (4 yacoB) 00oco0eHHasl, TapHasl. B
Bunsr nesareapHOCTH: OJIUMITHAT
pelleHre OTMMINAIHBIX 3alaHuil. | ax
pa3IYHO
ro
YpOBHSL.
Htoro 68

qacoB




V. PecypcHoe obecnieueHue padoyeil nporpaMMbl Kypca BHEYPOYHOM J1eSITeJIbHOCTH
(onucanue y4eO0HO-METOAHMYECKOT0 U MATePHATbHO-TEXHUYECKOro o0ecnedeHnst
0o0pa3oBaTeIbHOI0

npouecca)

JlutepaTtypa nJis1 ydurens:

1. Yuyebnuk: Xumus. 8 kiacc. YUeOHUK AJs yyaluxcsl 0011eo0pa3oBaTesIbHbIX OpraHU3alui
/T'.E. Pymsutuc, @.I'. ®enpaman. — 8-e uza. — M.: [Ipocsemenue, 2019. — 207 c.: ni.

2. Yuebnuk: Xumus. 9 knacc. YueOHUK s ydamxcst o01ieoopa3oBaTelbHbIX OpraHu3anui
/T'.E. Pymsutuc, @.I'. ®enpaman. — 8-¢ uzn. — M.: [Ipocsemenune, 2019. — 207 c.: uin.

3. YuebHoe nocobue : Xumust Ajs MIKOJIBHUKOB B Ta0JIUIaX, CXeMaxX M YPaBHEHUSX PEaKIHi :
yue6. mocodue / K. A. Koukapos. — PoctoB u/]] : ®enukc, 2020. — 222 c.: ui.

4. 3anaunuk: Xumusa. COOpHMK 3a7ad M yHOpaxHeHHH. 8 kiacc: ydeOHoe mocobue s
obuieobpaszoBarenbHbix oprannzanuii /O.C.I"abpuensn, 1U.B. Tpuryouak. — M.: [Ipocsemenune, 2019.
— 143 c.: nn.

5. 3amaunnk: Xumus. 8§ kiacc. Crymenu xk BIIP m OI'D. Tematwmveckuit tpenunr / B.H.
Hoponbkun, A.I'. bepexnas, B.A. ®eBpanesa; nox pen. B.H. loponskuna. — Pocros u//] : Jleruos,
2019. — 128 c.

6. 3agaunuk: IIpakTuko-opueHTHpPOBaHHBIE 3agaHusa 1o xumuu: 8-9 kiaccel. ®I'OC / n.1O.
Anukbepona, H.C. Pykk. — M. : U3narenscTBO «IK3amen», 2018. — 127 c.

7. Curyanmonssle 3aganus o xumuu. 8-11 kmaccer / I'.B. [Muayruna. — M. : BAKO, 2014. —
144 c.

8. Xumusi: cOOpHHK ONUMIMAIHBIX 334a4. 9-11 kmaccel : yueOHO-MeToandYecKoe mocooue /
nox pen. B.H. loporskuna. — PoctoB u/J] : Jlernon, 2018. — 288 c. — ('oTOBUMCS K OJIMMIIHAIE).

9. Onumnuaasl ¥ KOHKYypCHBIE sKk3amenbl 1o xumun B MI'Y / H.E. Epemenko u nip.; o pex.
H.E. Epemenko. — M. : JIabopaTtopus 3uanuit, 2019. — 667 c.: u.

10. 3agaunuk: Xumuyeckud TypHup : cOopHuk 3amad. 8-11 wmaccel / I'. 10, Anemmn, B.B.
Kopones, A.A. Yenura. — M. : [Ipocsewmenue, 2018. — 127 c.

11. Xumudeckue ypaBHeHHS : TpeHaxep 11t moarotoBku k OI'D / E.B. 3sikoBa. — PoctoB u/]]
: ®enukc, 2019. — 190 c. — (bonbiias nepemMena).

12. Xumus. 8-11 kimacchl: TPEHUHTH U TECTHI 1O TeMe «OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuun» / T.M.ConnaroBa. — Bonrorpan: Yuurens, 2007. — 181 c.

13. Marematuka B XuMuu. — 2-¢ u3f., ucnp. — M. : MIITHMO, 2016. — 64 c.

Jlutepatypa 175 00y4yaromuxcs:

1. YyeOnuk: Xumus. 8 kinacc. YUeOHHK JUIsl ydauuxcs: 0011eo0pa3oBaTe/IbHbIX OpraHu3alui
/T.E. Pymsutuc, @.I'. ®enpaman. — 8- u3a. — M.: [Ipocsemenne, 2019. — 207 c.: wi.

2. YyeOHuk: Xumus. 9 kinacc. YueOHUK 1S ydamuxcs oO1ieo0pa3oBaTeabHbIX OpraHu3aluii
/T'.E. Pymsutuc, @.I'. ®enpaman. — 8-¢ uzn. — M.: [Ipocsemenue, 2019. — 207 c.: u.

3. 3amaynuk: XuMuA. 3aJauyHUK C «IIOMOILIHUKOM». 8-9 Kiaccel : ydyeOHOe mocoOue yis
obmeobpazoBatenbHblx opranmzanui / H.H. Tapa, H.M. TI'apGyceBa. — 10-e wm3m. — M.
ITpocsemenue, 2019. —96 c.

4. 3amayHuK 1O XUMMHM. 8 KJlacc: A ydaumxcsi oOmeoOpa3oBatenbHbIX yupexaenuit / H.E.
KysnenoBa, A.H. JleBkun. — M. : Benrana-I'pad, 2011. — 128c.

5. 3agayHuMK 1O XMMHUH. 9 Kiacc: Ui ydamuxcs oouieobpasoBarenbHbIX yupexaenuit / H.E.
KysnenoBa, A.H. JleBkun. — M. : Benrana-I'pad, 2011. — 128c.

HNuTepHeT-pecypcen:

http:// www.edu.ru — ®enepanbusiii mopran Poccuiickoe o6pazoBanue.

http://www.school.edu.ru — Poccuiickuii 001eo0pa3oBaTenbHbIN MOPTAI.

http://opengia.ru — OTKpBITHIM OaHK 3a7aHUi JUTsl TOArOTOBKH K EI'D.

http://www.fipi.ru — mnopran uHGOPMAIIMOHHONW TOAJAEPKKM MOHHUTOPHUHTA KadecTBa
o0Opa3oBaHMsl, 3/1€Ch MO>KHO HailTu PenepanbHblil 0aHK TECTOBBIX 3aJaHUM.




http://pemryera.pd/— nuctanimonHass oOydaromas CUCTEMa JJIsi TIOJTOTOBKH K DJK3aMEHY
«PEINY EI'D» (http://peuryera.pd, http://reshuege.ru) coznana tBopueckum obwveauHeHueM «LleHTp
MHTEJJIEKTYaJbHBIX MHUIMATUB». PykoBoauTenb — yuutenb mMaTemMaTuku ruMHazuud Ne 261 Caskr-
[TerepOypra, IloueTHslii paboTHUK obmero obpaszoBanus P®, Yuurtens roma Poccun — 2007, unen
®denepanbHON KOMHCCHHM TIO pa3palOTKe KOHTPOJIBHO-U3MEPUTEIBHBIX MATEPHAIOB 10 MaTEMAaTHUKE
JUIs IPOBE/IEHUs €IMHOT0 TOCYAapCTBEHHOI0 SK3aMeHa 1o Matemaruke ['ymun [1. /1.

MarepuajibHoe o0ecnieyeHue NporpaMmabi:

- MyJIbTUMEUMHBIN IIPOEKTOD;

- DKpaH;

- [leproauveckas Tabnuia xumudeckux nemenTos J[.M. Mennaeneena;

- TabJMIa paCTBOPUMOCTH;

- Ha0OPBI JIsI MOIETTUPOBAHMS MOJIEKYJI BEIIECTB, KPUCTAITNYECKHE PEIIETKH BEIIECTB;
- nabopatopHoe 000pyI0BaHHE,

pEaKTUBBI. 3aHATHUS TPOXOJIIT B KaOWHETE

XUMUU.
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