MYHUILIHUITAJIBHOE BIO/KETHOE OBIIIEOBPA3OBATEJIBHOE YUYPEXKJIEHUE AP’JKAHOBCKASA CPEJHSAA HIKOJIA
AJIEKCEEBCKOI'O MYHUIIMITAJIBHOT'O PAMMOHA BOJITOI'PAJICKOM OBJIACTH

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
Ha 3acegannu MO yuureneit refaror- opranuszarop YP TIUPEKTOP
€CTECTBEHHO — MaTEMaTUYECKOI0
nukia Pykosoaurens MO

PABOYASI ITIPOT'PAMMA
yueOHoro npeamera « XUMMUSA»

st 8-9 Kj1accoB OCHOBHOI0 00111€r0 00pa3oBaHus
Ha 2024-2025 yuyeOHbIH 101

CocraBurennb: CroseroBa MapuHa AJieKCaHIPOBHA,

yuunTelib XUMHH



IMosicHuTeALHAA 3aIMCKA

PaGouass mporpaMma Mo XMMHUHU COCTaBJieHa Ha OCHOBE (elepalbHOro TroCylapCTBEHHOI'0 0Opa30BaTENbHOTO CTaHAApTa OCHOBHOTO
ob1iero o6pa3oBaHMsl M HA OCHOBE MPOrpamMMbl aBTOpPCKoro kypca xumuu st 8-11 xmaccoB O.C. I'abpuensna (B ocnoBe YMK nexar
IPUHIMIIBL Pa3BUBAIOLIErO M BOCHHUTHIBaroIlero oOydeHus. IlocienoBaTenbHOCTh M3ydeHHMsl MaTepuana: CTpOEHHE aToMa — COCTaB
BEIllECTBAa — CBOMCTBA).
PabGouas mporpamma mnpenHasHaueHa Ajid M3ydyeHMs XUMuUHM B 8 M O9xiaccax o6mieoOpazoBarenbHOM 1IKoJbl. JlaHHas mporpamMma
COCTaBJEHA K y4eOHO-METOIMYECKOMY KOMIUIEKCY 0 XMMHUHU U Oyner peanus3oBbiBaThes Mo yueOHukamO.C. Tabpuensna, W.I'.
OctpoymoBa, C.A. CnagkoBa
«Xumus. 8 knace» n «Xumus. 9 kiace» uzgatensbcTa «IIpocBeienuey:
o Tabpuensn O.C., Ocrpoymos WU.I'., CnagkoB C.A.Xumus. 8 kiacc: yueOHUK Ui 0011e00pa3oBaTeIbHbIX OpraHu3aui. —
M.: [Ipoceemenue, 2020- 175 c.;
o Tabpuensu O.C., Ocrpoymos WN.I'., CnagkoB C.A.Xumus. 9 kiacc: yueOHHUK U1 0011€00pa30BaTeIbHBIX OpraHU3aluii. —
M.: [Ipocsemenue, 2020.- 223 c.;
Ha 6aze nentpa «Touka pocra» obecrednBaercs peajiu3alus 00pa30BaTENbHBIX MPOTPaMM E€CTECTBEHHO-HAYYHOH M TEXHOJIOTMYECKOU
HaIpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAaHUSMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHUS M ¢ y4ETOM pEeKOMEHIaluil
denepanpHOro oneparopa yueOHOro npeamera «Xumus» . Odpa3oBaTenabHas IporpaMMa IMo3BOJISIET HHTETPHPOBATH PeaM3yeMble ITOAX OB,
CTPYKTYpy U COJIEp)KaHHE IPU OpraHu3alud OOydYeHHs XuMHH B 8—9 Kiaccax, BBICTPOGHHOM Ha 0ase JI00Oro M3 JOCTYMHBIX Y4eOHO-
meroauueckux kommiaekcoB (YMK) . Hcnonp3oBanue obopynoBanus — «Touka pocta» npu peanuszanuu aaHHoil OIl mosBonsieT co3nath
YCIIOBUS:

J JUIS pacIIMpEeHUs COJleP KaHMsl IIKOJIBHOTO XMMHUYECKOT0 00pa30BaHus;

o JUIS TIOBBILLIEHUSI I03HABATEIbHOM aKTUBHOCTU 00Y4arOIIMXCS B €CTECTBEHHO - HAy4YHOI 00J1aCTH;

. JUIS Pa3BUTHS JIMYHOCTU peOEHKa B Mpolecce 00y4eHHs] XUMHUH, €r0 CIOCOOHOCTEH, (popMHUpOBaHUS U YAOBIETBOPEHUS
COIIMAJIbHO 3HAYUMBIX HHTEPECOB M MOTPEOHOCTENH;

o Juis paboThl C OJapEHHBIMHM MIKOJbHUKAMH, OpraHM3alMd UX pa3BUTUS B pa3IMYHBIX 00JIACTSIX 00pa3oBaTEIbHOMH,

TBOPYECKOU NEATEIBHOCTH .
e Ilenu u3yyeHus: Kypca

H3yueuue XUMUU 6 OCHOBHOU WIKO]1E HanpaeieHo Ha oocmuicenue Cﬂedytomux I{Eﬂeﬁ:



o 0CBOEHHMeBAKHEH M X 3HAHUI 00 OCHOBHBIX MOHATHUSIX ¥ 3aKOHAX XUMHUH, XUMHUYECKON CUMBOJIMKE;
o OBJIaJleHHEe YMEHUSIMM HaOJI0JaTh XMUMHYECKHE SIBJICHUS, MPOBOAUTH XMUMHYECKHUH SKCHEPUMEHT, MPOU3BOIUTH pacueThl Ha
OCHOBE XMMHUYECKHX (DOPMYJI BEIIECTB U YPABHEHUH XUMUUYECKUX PEAKIINN;

(@) Pa3BUTHUE IIO3HABATCIIPHBIX HHTECPCCOB U MHTCIIICKTYaJIbHBIX CIIOCOOHOCTEN B IMpoHecce NpOBCACHUA XUMHUYCCKOI'O OKCIICPUMCHTA,
CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/I5{ 3HAHHUHM B COOTBETCTBHUH C BO3HUKAKIIKWMH XU3HCHHBIMHA HOTPGGHOCT}IMI/I;
(@) BOCIIMTAHUE OTHOIICHHMA K XHMMHH KakK K OJHOMY U3 (I)YH)IaMCHTaJ'IBHBIX KOMIIOHCHTOB CCTCCTBO3HAHHA W JJICMCHTY

00111eYelI0BEYECKOM KYIbTYpBHI;

O  MNpUMeHEeHHe MOJYYeHHBIX 3HAHUH W yMeHUH 11 0e30MacHOTrO HCHOJIb30BaHMS BEUIECTB M MaTEpHalioB B OBITY, CEIbCKOM
XO3AHCTBE W HA MPOU3BOJCTBE, PEIICHUS MPAKTHYECKUX 33734 B MOBCEIHEBHOHM XH3HH, MPEAYNPEKICHHUS SBICHUN, HAHOCAIINX
BpEJl 3J0POBBIO YEJIOBEKA U OKPYXKAIOLIEH cpere.

L4 Pe3y.JIbTaTI)I OCBOCHMUA yqeﬁﬂoro npeamera.

8 kacc (mepBblii 1o 00yUeHuUs )

JINYHOCTHBIMM pe3y/JbTaTaMH U3y4eHUs IpeaMeTa « XuMus» B 8 Kilacce sIBJSIFOTCS CIeYOLIUEe YMEHHUSL:

0CO3HABAaTh €IMHCTBO U IEIOCTHOCTh OKPYKAIOIIEr0 MUPA, BO3MOKHOCTH €T0 MO3HABAEMOCTH M OOBSICHUMOCTH HA OCHOBE JIOCTHKEHUI HAYKH;
MIOCTENEHHO BBICTpauBaTh COOCTBEHHOE 1IEJIOCTHOE MUPOBO33PEHUE: OCO3HABATh NOTPEOHOCTh U TOTOBHOCTh K CaM00Opa30BaHUIO, B TOM

YHClie U B PaMKax caMOCTOSTEIbHOM 1eITeIbHOCTH BHE IIKOJIbI;

OLIEHUBATh JKU3HEHHBIE CUTyallMM C TOYKU 3peHus 0e30macHOro obpasa >KM3HM M COXpaHEHHS

3JI0pOBbSI; OLIEHUBATh IKOJIOTMYECKUI PUCK B3aMMOOTHOILIEHUH YE€JI0BEKA U IIPUPOIBL.

(GopMHPOBATh HIKOJIOTHYECKOE MBIIUICHHE: yMEHHE OLIEHUBATh CBOIO JIEATENBHOCTh W IOCTYNKH JAPYTrHX JIOAEH C€ TOYKH 3pEHHS
COXpaHEHUS OKPY’KaIoIllel Cpelbl - rapaHTa KU3HU U OJIaronoiyyus Jiroei Ha 3emIe.

MeTanpeaMeTHBIMH pe3yJIbTaTaMU U3Y4EHUS Kypca « XUMHUs» sBisieTcs OpMUPOBAHKE YHUBEPCAIbHBIX yueOHBIX neiicteuil (YVY/I).
Peeynamuenvie YVI.

CaMOCTOSITENIbHO OOHAPYKUBaTh U (POPMYJIMPOBATH YUEOHYIO IPOOJIEMY, OIIPEAEIATD L1e/b YUeOHOU 1A TEIbHOCTH;

BBIBUTaTh BEPCUM PpEUICHUs] MPOOJEMBbl, OCO3HABaThb KOHEUHBIM pe3yjibTaT, BbIOMpaTh U3 MPENJIOKEHHBIX M HCKAaThb CaMOCTOSATEIbHO
CpEACTBA JOCTUXEHMS LIEJIH;

COCTaBJISITh (MHAMBUAYAIBHO UK B TPYIIIE) IIJIaH PEIIEHUs MPOOIEeMBI;

paboTas Mo TIIAHy, CBEPSTh CBOM JACHCTBHUS C IIEJbI0O M, IPU HEOOXOAMMOCTH, HCIPABIATH OMIMOKU

CaMOCTOSITENIFHO; B JTUAJIOTE C YYUTEIEM COBEPUICHCTBOBATH CAMOCTOSATEIHHO BEIPA0OTAHHBIE KPUTEPUU

OLICHKH.

llosnasamenvrvie YVJI:




aHAJIM3UPOBATh, CPABHUBATH, KJIacCU(UIIMPOBATH U 00001IaTh (PAKThl U SBICHUS. BBIIBISATH MPUYNHBI U CIEACTBHS MPOCTHIX

SIBJICHUW. OCYILECTBIIATh CpPaBHEHUE, KIJIACCHU(UKAIIUIO, CAMOCTOSTEIILHO BBIOMpAs OCHOBAHHUS M KPUTEPUHU MJISI yYKA3aHHBIX

JIOTUYECKUX OIEPALN; CTPOUTH JIOTHYECKOE PAaCCyKIEHUE, BKIIOYAIOIIEE YCTaHOBIEHNE TPUUUHHO -CJICICTBEHHBIX CBSI3CH.

CO3/1aBaTh CXEMATHYECKHME MOJCIHA C BBIJCICHHEM CYIIECTBEHHBIX XapaKTEPUCTHUK

00BEKTa. COCTABIISATH TE3UCHI, PA3IMYHBIC BUJIBI TUIAHOB (MIPOCTHIX, CIOXKHBIX U T.II.).

peoOpa3oBbIBATh HHPOPMAIIMIO U3 OAHOTO BU/A B IPYyroi (Ta0iuIly B TEKCT U TIp.).

YMETh OIPEIENATh BO3MOXKHBIE HMCTOYHHKH HEOOXOIMMBIX CBEICHH, MPOU3BOIUTH IMOUCK WH(OpMAIMK, aHAIU3UPOBATh U OILICHUBATH
€€ TOCTOBEPHOCT.

Kommynuxamusenvie YVJ{:
CaMOCTOSITENIBHO OpraHM30BBIBATH y4yeOHOE B3auMOAEHCTBME B rpynne (ompenensTb oOLMe LenH, pachpeneniarb poilu,
JI0rOBapuBaThCs APYT C APYTOM U T.1.).

IInannpyemble pe3yJibTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

JlesTenbHOCTh  00Pa30BATENBHOTO YUpPEXKACHHS oO0mero oOpa3oBaHus B OOY4eHMM XWMHUM JOJDKHA OBITh HampaBlieHa Ha JIOCTH)KCHHE
00y4arOIIMMHUCS CIEAYIOIINX JUYHOCTHBIX Pe3ybTaTOB:

B IICHHOCTHO-OPHEHTAIIMOHHON cdepe - UyBCTBO TOPAOCTH 32 POCCHUUCKYI0O XHMHUYECKYI0 HayKy, TyMaHH3M, OTHOIICHHE K Tpyay,
LIE1eyCTPEMIIEHHOCTb, CAMOKOHTPOJIb U CAMOOLICHKA;

B TPYZIOBOIi cpepe - TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JasbHEHIIeH 00pa30BaTENbHOI TPACKTOPHH;

3) B o3HaBaTeIbHOW (KOTHUTHBHOM, HHTEIUICKTYaJIbHON ) chepe —MOTHBAIIMS YUCHUS, YMEHHE YIIPABJIATH CBOCH MO3HABATEIBbHOM JACSTEIILHOCTHIO.
MeTtanpeaMeTHbIMH Pe3yJbTATAMU OCBOCHUS BBIITYCKHUKAMU OCHOBHOM IIKOJIBI TPOTrPAMMBbI [0 XUMUU SIBJIIFOTCS:

BIIaJICHUE YHHUBEPCAJbHBIMU €CTECTBEHHO-HAyUYHBIMH CIHOCOOAMM JEATENbHOCTU: HaOJIoJCHHE, HW3MEpEHHe, HKCIEPUMEHT, ydeOHoe
UCCIIEZIOBAHNE;, MPUMEHEHHE OCHOBHBIX METONIOB ITO3HAHMS (CHCTEMHO-WH(DOPMAIMOHHBIN aHallu3, MOJCIUPOBAHWE) IS W3YUCHHUS
pa3IM4HBIX CTOPOH OKPYKAIOLIEH ACUCTBUTEIbHOCTH;

WCIIOJIb30BAaHUE YHUBEPCAIbHBIX CHOCOOOB JAEITENBHOCTH IO PELIEHUI0 MPOoOJIeM M OCHOBHBIX HHTEIUIEKTYaJIbHBIX OIEPALIHil:
UCIOJIb30BaHUE OCHOBHBIX HWHTEIJIEKTYallbHBIX oOImepanuii: (GopMyiaupoBaHue TUIIOTE3, aHAIU3 M CHHTE3, CpaBHEHUe, 00o0O0IeHue,
CUCTEMaTH3allUsl, BbIABJICHHUE IPUUYNHHO-CIIEICTBEHHBIX CBS3€H, [IOMCK aHAJIOIOB;

yYMEHHE TeHEePUPOBATh UJIEH U ONPEILNITh CPECTBA, HEOOXOAUMBIE JIJIsl UX pean3allly,

YMEHHUE OINpEAeNsITh IENu W 3aJadd JCATeIbHOCTH, BBIOMpAaTh CPEIACTBA pealu3alMH LEeTd W MPUMEHSATh MX Ha

MPaKTUKE; UCIOIH30BAHUE PA3IMYHBIX UCTOYHUKOB JJIsI MOJTYyYEHUsI XUMUYECKON HH(OpMAIUU.

IIpeaMeTHBIMHU pe3yabTaTAMU OCBOCHUS BBIITYCKHUKAMU OCHOBHOMW IIKOJIBI TPOTPAMMBI 110 XUMHH SIBJISTFOTCSL:

¢ B no3naBatensHOU chepe:

¢ JlaBaTh OMNpEESICHUS! N3YYEHHBIX MOHATUN: BEIIECTBO (XMMUYECKUH 3JIEMEHT, aTOM, HOH, MOJIEKYJa, KPUCTAJNINYECKasl pelIeTKa,
BEIIECTBO, ITPOCTHIE U CIOXKHBIE BEIECTBA, XUMHUUYEcKas (opMyiia, OTHOCUTENbHAs aTOMHAsi Macca, OTHOCUTENbHAs MOJIEKYJIipHasl Macca,
BaJICHTHOCTb, OKCHJIbI, KHCIOTHI, OCHOBaHHS, COJM, aM(OTEpPHOCTb, MHAMKATOP, MEPUOAMYECKUN 3aKOH, MEpPUOJUYEcKas CHCTeMa,
nepuoanYecKass Tabiuia, M30TOMBl, XUMHUYECKas CBsI3b, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKUCIIEHHS, JJIEKTPOJUT);, XHUMHYECKas



peakius (XMMHYECKOE YpaBHEHUE, N€HETHUYECKas CBs3b, OKHCIIEHHE, BOCCTAHOBJIEHUE, JJIEKTPOJUTHUYECKAsl IUCCOLMALMSA, CKOPOCTb
XUMHUYECKOHN PEaKInm);

o bopmynupoBath nepuoandeckuii 3akod .M. Menneneesa u packpbIBaTh €ro CMbICIH;

OOIUCHIBaTh JIEMOHCTPAIIMOHHBIE U CAaMOCTOSTEIbHO MPOBEIEHHBIE AKCIEPUMEHTHI, UCHONB3Ys Ul 3TOr0 €CTECTBEHHBIH (PYCCKU,
POIHOM) SI3BIK U SI3BIK XUMUU;

(@) OIMUCBIBATH U PA3JINYATh U3YYCHHBIC KJIaCChl HCOPTraHUYICCKUX COGHHHGHHﬁ, IMPOCTBIC U CIIOKHBIC BCIICCTBA, XUMUYCCKHUEC PCAKIIUU,
O KJ'IaCCI/I(l)I/II_II/IpOBaTL HN3Y4YCHHBIC 00BEKTHI U SABJICHHUS,
O Ha6HIOHaTI) JACMOHCTPUPYCEMBIC U CAMOCTOATCIIbBHO IMTPOBOJANMBIC OIIBIThI, XUMUYCCKHUC PCAKIINH, IIPOTCKAOIIHEC B IIPUPOJIC U B 6BITy;

oJleNaTh BBIBOABI M YMO3AKJIIOUEHHMsS U3 HaONIOJEHMH, M3YYEHHBIX XHMMYECKUX 3aKOHOMEPHOCTEH, IpPOTrHO3MpPOBATh CBOICTBA
HEU3y4YCHHBIX BELIECTB 110 AHAJIOITMHU CO CBOMCTBAMM U3y4EHHBIX;
o CTPYKTYpUPOBATh U3y4€EHHBIA MaTepuall i XUMUYECKYI0 MH(POPMALIMIO, TOIYYEHHYIO U3 IPYTrUX UCTOYHHUKOB;

o MOJIETUPOBATH CTPOECHUE ATOMOB 3JIEMEHTOB MIEPBOTO - TPETHETO MEPUOJIOB, CTPOCHHUE MPOCTEHIIINX MOJIEKYJL.

¢ B 11eHHOCTHO-OpUEHTAllMOHHOH cdepe:

O aHaJIn3upoBaTb W OLCHUBATH IOCICACTBUA IJIA OKp}/)KaIOH_ICf/'I Cpeabl OBITOBOH H HpOHSBO}ICTBGHHOﬁ JACATCIIbHOCTH YCJIOBCKA,
CBSI3aHHOW C MepepabOTKOI BEIIECTB;

O Pa3bsCHATh Ha NpuMepax (MPUBOAUTH NMPUMEPHI, MOATBEPXKIAIOIINE) MAaTEPHAIbHOE €AMHCTBO U B3aUMOCBSA3b KOMIIOHEHTOB >KHUBOU
U HEeXHUBOW MPUPOABI M YETOBEKa KaK BAXKHYIO YaCTh TOTO €UHCTBA;

o CTPOHTH CBOE MOBEACHNUE B COOTBETCTBHUH C TPUHIIUIIAMU OEPEKHOT0 OTHOIIECHUS K TIPUPOJIE.

e B tpynosoii chepe:

o TUTAHUPOBATH U MMPOBOUTH XUMHUECKHI SKCIIEPUMEHT;

o UCIOJIb30BaTh BEIIECTBA B COOTBETCTBHHU C MX IMPEIHA3HAYCHUEM U CBOWCTBAMM, ONTUCAHHBIMU B HHCTPYKITUSAX MO IPUMEHEHHUIO.

e B chepe 6e3onacHOCTH KU3HENEATEITHBHOCTH:

o OKa3bIBaTh MEPBYIO TIOMOIIb IIPH OTPABJICHUSIX, OKOTaX U JAPYTUX TPaBMaX, CBSI3aHHBIX C BEIIECTBAMH M JIAOOPATOPHBIM 000PYI0OBAHUEM.

9 kiacc (BTOpOii rox 00yueHms)

JINYHOCTHBIMH pe3yJIbTaTaAMHU U3YUEHHS MTpenMeTa « XuMus» B 9 Kiacce SBISIOTCS CIeIyIOIIne YMEHUS:

Oco3HaBaTh €IMHCTBO U LIETIOCTHOCTh OKPY’KAIOIIEro MUpa, BO3MOKHOCTH €ro MO3HABAEMOCTH U O00BSICHUMOCTH Ha OCHOBE JOCTHKECHUN

HaykH. [TocTenenHo BhIcTpanBaTh COOCTBEHHOE LIEI0CTHOE MUPOBO33PEHHUE!

0CO3HaBaTh NOTPEOHOCTh M TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM YHCIIE U B paMKax CaMOCTOSITEIbHOW JeATEIbHOCTH BHE

IIKOJIbI; OLICHUBATh KU3HEHHBIE CUTYallUN C TOUKHU 3peHus 0e30MacHOro o0pasa *HU3HU U COXPAaHEHUS 310POBbS;

OLIEHUBATh 3KOJOTMYECKUH PUCK B3aMMOOTHOILIEHUH Y€I0BEKa U IPUPOJIBI.

BbiOupaTe TOCTYNKM, HalleJIeHHBIE HAa COXpaHEHHE M OepeKHOe OTHOIICHHWE K IPUpPOJie, OCOOCHHO J>KUBOM, M30eras MPOTHBOIOJIOKHBIX
MIOCTYIIKOB, IIOCTETIEHHO y4ach U OCBAanBasl CTPATETHIO PALlMOHAIBLHOIO IPHPOIONO0JIb30BaHNUS.



Cpedcmeom pazeumus ITAYHOCTHBIX PE3YJIbTaTOB CIyKaT Y4eOHBIH MaTepuan W TPONYKTUBHBIE 3aJaHUs yueOHUKa, HalleleHHble Ha 6-10
JIMHUIO Pa3BUTHS — YMEHHUE OLIEHUBAThH IIOBE/ICHUE YETI0BEKa C TOUKU 3PEHUS XMMHUECKON 0€30M1aCHOCTH 110 OTHOLLIEHUIO K YEJIOBEKY U IIPUPOJIE.
MeTanpeaMeTHBIMHU pPE3yJbTaTaMU U3YUYEHUSI Kypca « XUMUA» sBJsieTcs (popMUpOBaHUE YHUBEPCAIbHBIX YueOHbIX aeiicTBuii (Y'Y ).
Pecynamusnvie YVJI.

CaMocrosiTenbHO 00HapyXUBaTh M (HOPMYIHPOBATh y4eOHYIO MPOOJIeMy, ONMpenelsaTh Ielb YYeOHOW NeATeThbHOCTH, BHIOUPATh TEMY
MpoeKTa. BBIBUTaTh BEpCHM peIICHUs MPOOJeMbl, OCO3HABAaTh KOHEUHBIH pPe3yNbTaT, BBHIOMpPATh M3 MPEIIOKEHHBIX M HCKATh
CaMOCTOSITEJIBHO CPENCTBA AOCTHIKEHUS L[ENIN.

CoctaBnaTh (MHAUBUIYAJIbHO WIH B TPYIINE) MJIAH peUIeHrs TPoOIeMbl (BBIOTHEHUS IPOEKTA).

Pabortas mo miaHy, cCBepsThb CBOM JAEWUCTBUS C LIEJNbIO M, IPU HEOOXOIMMOCTH, HCIPABIATH OLIMOKHU

CaMOCTOSITENIbHO. B nasnore ¢ yuntenem COBEPIIEHCTBOBATh CAMOCTOSITENILHO BbIpaOOTaHHbIE KPUTEPUU

OLIEHKHU.

CamocrosTenbHO 00HAPYKHUBATh U (OPMYITUPOBATH MTPOOJIEMY B KJIACCHON M MHIUBUAYAIHHONW Y4€OHOU JAESTEbHOCTH.

BoyiBurate BepcuM pelieHuss MpoOJeMbl, OCO3HABATh KOHEUHBIH pe3yJibTaT, BBHIOMpaTh U3 MPEIJIOKEHHBIX H HCKaTh CaMOCTOATEIHHO
CpEICTBA JIOCTHXKEHUS LIEJIN.

CaMocTOsTENNbHO 0CO3HABATh IPUYMHBI CBOET0 yCIeXa UJIM HeyclieXa U HaXOAUTh CIIOCOOBI BBIXO/a U3 CUTYallMH Heyclexa.

Cpeocmeom ¢hopmuposanus perynaTuBHbIX Y VY]l ciaykaT TEXHOJOTHS MPOOJEMHOro AManora Ha JSTane HM3Y4YeHHs HOBOTO Marepuana u
TEXHOJIOTHS OIICHUBAHMS 00Pa30BaTEIbHBIX JOCTHKECHUN (Y4EOHBIX YCIIEXOB).

Tloznasamenviivie YYII:

AHanMM3upoBaTh, CPABHUBATH, KJIACCUDHUIIPOBATH U 000011aTh (DaKThI U SBICHHS. BBISBISTH MIPUUHHBI U CISCTBUS IPOCTHIX SBICHUH.
OcymecTBIATh CpaBHEHHE, CEPHAIIMIO M KJIaCCH(UKAINIO, CAMOCTOSITEIbHO BHIOMPAsi OCHOBAHUS U KPUTEPHUH JII YKa3aHHBIX JIOTHUECKHUX
oTepallnii; CTPOUThH KJIaCCHU(PUKAINIO HA OCHOBE IUXOTOMUYECKOTO JISJICHUS (Ha OCHOBE OTPUIIAHHS).

CTpouTh JIOTUYECKOE PACCYXKICHHE, BKJIIOYAIONICE YCTAHOBJICHHE NPUUYUHHO-CIEACTBEHHBIX

cBszeil. Co3gaBaTh CXEMAaTUYECKUE MOJEIU C BBIICICHHEM CYIIECTBEHHBIX XapaKTEepPUCTHK

o0BbeKTa.

CocCTaBnATh TE3UCHI, Pa3IMYHbIC BU/bI MIJIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). IIpeoOpa3oBriBaTh HHPOPMALIMIO M3 OAHOTO BUIA B APYrou
(TabGauIly B TEKCT | IIp.).

BbruuteiBaTh Bce ypOBHHM TEKCTOBOM HH(opMauy.

YMers ompenensith BO3MOXXHBIE HCTOYHUKA HEOOXOIWMBIX CBEIACHUM, MPOU3BOAWTH MOUCK HWHQOpPMAIMU, aHAIU3UPOBATH M OIEHUBATH
€€ IOCTOBEPHOCTD.

YMeTp uCHonb30BaTh KOMIIBIOTEPHBIE W KOMMYHUKAIMOHHBIE TEXHOJIOIMM KaK HMHCTPYMEHT [UIsl JOCTUXKEHUS CBOUX Ileleld. YMeTh
BBIOMpATh aJ]eKBAaTHHIC 33/1a4€ HHCTPYMEHTaIbHbBIE MPOrPAMMHO-aINapaTHbIE CPEACTBA U CEPBHCHI.

Kommynuxamuenwvie YYJI:

CaMOCTOsTEIbHO OpPraHW30BBIBATH y4eOHOE B3aWMOJCHCTBHME B Tpymme (ompenensaTh OOIMe 1eMH, pachpenessiTb pPOJH,
JIOTOBAPHUBATHCS JPYT C IPYTOM H T.1I.).




OTcranBasi CBOIO TOUKY 3pEHUS, IPUBOIUTH apTyMEHTHI, MOATBEepKaast uX paktamm.

YMeTs B3TISTHYTh Ha CUTYAILUIO C MHOM MO3UIIMHU U JIOTOBAPUBATHCS C JIFOJIbMHU MHBIX TTO3HUITHH.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y]l ciykaT TexHoJorus mnpobieMHOro auainora (moOyKIaroIluid W TOABOISIIHA
JMasor) U paboTa B MajbIX TPYIIax, TAKKE UCIIOIb30BAHUE HA YPOKAX JIEMEHTOB TEXHOJIOTUU MTPOTyKTUBHOT'O YTECHUSI.

IIpeaMeTHBIMHU pe3yabTaTaMHU U3yUeHUs NTpeaMeTa « XUMHUS) SIBISIOTCS:

¢ B no3HaBare/ibHOM cepe:

JTaBaThb OINPEACICHUS] W3YyUYCHHBIX MOHATUN: «XMUMHYECKHUH JJIEMEHT», «aTOM», «HOH», «MOJIEKYJla», «IPOCTbIE€ M CII0KHBIE BEILIECCTBAY,
«BEILIECTBOY,

«xuMHuueckas (Gopmyna», «OTHOCHUTEJbHAass aTOMHas Macca», «OTHOCHTENbHAs MOJEKYJsipHas Macca», «BAJEHTHOCTb», «CTEMEHb
OKHCJICHUSD),

CKpUCTAJUTMYECKAs] PELIETKa», «OKCUIbD», «KHCIOTBD), «OCHOBAHHUS», «COJIW», «aM(OTEPHOCTb», «UHIUKATOPY», «IIEPUOJINYECKHUI
3aKOHY,

«repuonuyecKas TabNMIa», «U30TOINBDY, «XUMHUYECKAs CBS3bY», «INEKTPOOTPUIIATEILHOCTE», «XUMUYECKAas pEaKIus», «XUMHUUYECKOE
ypaBHEHHEY,

«TEHETUYeCKasi CBS3b», «OKUCIICHUEY», «BOCCTAHOBICHUE», «IJIEKTPOIUTUYECKAS IUCCOLHUAIUN), «CKOPOCTh XUMHUYECKOU

peaKIim; OMUCaTh AEMOHCTPAIIMOHHBIE M CAMOCTOATEIHHO MTPOBEACHHBIE XUMHYECKIE IKCIIEPUMEHTHI;

ONKCHIBATh W PA3JMYaTh WU3YYEHHBIC KJIACCHI HEOPTaHMYECKHX COCAMHEHUH, MPOCTHIC M CIIOKHBIC BEIECTBA, XMMHYECKHE PEAKIINH;

KJIAaCCH (PUITMPOBATh N3yUYEHHBIE OOBEKTHI U SIBJICHHUS;

JIeNaTh BBIBOJBI M YMO3AKJIIOUEHUS W3 HAOMIOAEHUN, HM3YYCHHBIX XHMHUUYECKHX 3aKOHOMEpPHOCTEH, NPOrHO3MPOBATh CBOMCTBA
HEU3Y4YEHHBIX BEIIECTB M0 aHAJIOTMHU CO CBOMCTBAMH M3y4YEHHBIX;

CTPYKTYPUPOBATh M3YYCHHBI MaTepHUal U XUMHYECKYI0 HH()OpPMAIHIO, TTONy4dEHHYIO U3 JIPYTUX

HMCTOYHHUKOB; MOJIEIMPOBATh CTPOCHHE ATOMOB 3JEMEHTOB 1-3 MepuoaoB, CTPOEHHE MPOCTHIX

MOJIEKYT;

e B ieHHOCTHO - OpHEeHTALMOHHOI cdepe:
aHAJIM3UPOBATH U OLIEHUBATH MOCIEACTBUS JJIs1 OKpYKarollel cpeabl ObITOBOM M NMPOM3BOACTBEHHON NEATEIbHOCTH YEJIOBEKA, CBSI3aHHOU
C mepepaboTKOM BEIIECTB;

B Tpynosoii cepe:

IPOBOJUTh XUMUYECKUM SKCIIEPUMEHT;
B cdepe 6e30macHOCTH KU3HEAESATEIBLHOCTH:

OKa3bIBaTh IIEPBYIO IMOMOLIb MPU OTPABJICHUSAX, 0KOr'aX U JPYTHX TPaBMaX, CBSI3aHHBIX C BELIECTBAMU U J1a00OpaTOPHBIM 000pYTOBAaHHEM.

o XUMHUYECKOH CHMBOJIMKH: 3HAKOB XUMHUYECKHX AJIEMEHTOB, (POPMYJT XUMHUUYECKHX BEIIECTB U YPABHEHUI XMMUYECKUX PEaKIIHii;

O BaXXHEHIINX XMUMHYECKUX IMOHATUN: XMMUYECKUU DIIEMEHT, aTOM, MOJIEKYJd, OTHOCUTEIILHBIE aTOMHAasi U MOJIEKYJIIpHAas MacChbl, MOH,
XMMHYECKasi CBs3b, BEIIECTBO. KiaccH(UKAIMs BEIIECTB, MOJb, MOJISIpHAas Macca, MOJSIPHBIM 00beM, XUMHUYEcKas peaxius,



KIaccu UK PEaKIUi, SIEKTPOIUT U HEIJIEKTPOIUT, HICKTPOIUTHIECKAs AUCCOIUAINS, OKHCINUTEIh U BOCCTAHOBUTENb, OKUCIICHHE U
BOCCTAHOBJICHUE;

¢ OCHOBHBIX 3aKOHOB XUMHH: COXPAHEHHS MACChI BEILIECTB, TOCTOSIHCTBA COCTABA, IEPUOJINY €CKHIl 3aKOH;

o Ha3bIBaTh: XUMUUYECKHUE DJIEMEHTHI, COCIMHEHUS N3YUYEHHBIX KJIACCOB;

O OOBSICHATh (PU3MUYECKUN CMBICT aTOMHOTrO (TMOPSAKOBOI0) HOMEpa XMUMHUYECKOTO JJIEMEHTa, HOMEPOB T'PYMIBl M MEPUOAa, K KOTOPBIM
3JIEMEHT TPUHAIJISKUT B nepuoandeckoit cucreme J[.M. MenaeneeBa; 3aKOHOMEPHOCTH M3MEHEHHUSI CBONCTB 3JIEMEHTOB B Mpejenax
MaJibIX IEPUOJ0B U TJIABHBIX MOATPYIII; CYIIIHOCTh PEAKIIUA HOHHOTO OOMEHA;

*XapaKTEepU30BaTh: XHMHUYECKHUE OJJIEMEHTHI (OT BOJOPOJA 1O KajbI[Ms) HAa OCHOBE WX TIOJOXKEHUS B TMEPHOJUYECKONH CHUCTEME
J.M.MenneneeBa 1 0co- 0EHHOCTEIl CTPOEHUS X ATOMOB; XMMHUECKHE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BEILECTB;

O OTpeNeNsATh: COCTaB BEIIECTB MO UX (opMysaM, MPUHAAIEKHOCTh BEIIECTB K OMPENEICHHOMY KIIACCy COeIMHEHHH, THIIbl XUMUYECK UX
peaKkiui, CTEIEHb OKUCIICHUS 3JIEMEHTA B COCIUHEHUAX, TUIl XUMUYECKON CBSI3H B COSTMHEHUAX, BO3MOKHOCTh IPOTEKAHUS pEaKIIUI
HOHHOI'0 0OM€EHA;

COCTaBJIATH: (OPMYJIbI HEOPraHUYECKUX COCAUHEHUN W3yUYEHHBIX KJIACCOB; CXEMbl CTPOCHHUS aTOMOB MTepBbIX 20 3IeMEHTOB
nepuoauueckont cucremol .M. MeneneeBa; ypaBHEHUS XUMUUYECKAX PEAKIAM;

¢ 00paIaThCs ¢ XUMHYECKOH MOCy 101 U 1a00paTOpHBIM 000pyI0BaHUEM;

* BBIUMCIATH: MAaCCOBYIO JIOJIF0O XUMUYECKOI'O 3JIEMEHTa HO (POpMYyJe COCIUHEHHs; MACCOBYIO JONIIO BEIIECTBA B PACTBOPE; KOIMYECTBO
BeIeCTBa, 00EM I MaCCy 10 KOJMYECTBY BEIIECTBA, 00HEMY MJIM MaCCe PEareHTOB WM MPOAYKTOB PEaKIIHH;

Hcnonp3oBanne mpruoOpeTeHHBIX 3HAHUN U YMEHUM B MPAKTHYECKOU IEeATSILHOCTH U TIOBCETHEBHOW KU3HH JIJIs1: 0€3011acHOr0 00paIieHus
C BEIIECTBAMHU M MaTepHalaMHu; SKOJOTMYECKHM TPaMOTHOTO TOBEIEHUS B OKPYKAIOLIEH CpeNe; OLEHKU BIMSHUS XUMHYECKOIO
3arpsi3HEHUS] OKPYKAIOIMIEH Cpelbl Ha OpraHW3M YeJIOBEKAa; KPUTUUYECKOW OIEHKH MH(POpPMAIlMHM O BEIIECTBaX, MCIMOJB3yEMbIX B OBITY;
MIPUTOTOBJIEHUS] PACTBOPOB 3aJaHHON KOHILIEHTPALWH.

nonoxxenue metaiwioB B [1.C.;  meramnuueckas CBSI3b, METaUIY eCKast

KpUCTaJUTMYECKas penieTka; (pu3ndeckne CBoWCcTBa METAILIOB.

o011 e XUMHYeCKH e cBolicTBa Me: B3anmonelictsue ¢ HeMe, Bojoi, KHCIIOTaAMHU, COJISIMU.

KJIacCU (PUKAIMIO CIIJIABOB HAa OCHOBE YEPHBIX (YYTYH U CTajlb) U LIBETHBIX METAJUIOB, XapaKTEPUCTHKY (U3NUECKUX CBOWCTB
METaJUIOB. OCHOBHBIE CITOCOOBI MOy4eHUsI Me B IPOMBIIILIEHH OCTH.

BaKHEHIINE COETMHEHUS 1IETOYHO3EMENBHBIX METAJIIIOB

XMUMHUYECKHE CBOMCTBA aMIOMHUHHS, )Kele3a.

OOBSICHITh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB 3JIEMEHTOB-METAJUIOB B IpelesiaX TIaBHBIX
MOATPYIIIT; XapaKTepU30BaTh CTPOECHUE U OOIIHE CBOMCTBA METAJIIOB;

OINMKCHIBATh CBOMCTBA BBHICIINX OKCHJIOB JIEMEHTOB-METAJIOB U COOTBETCTBYIOIIUX MM
OCHOBAHWI1; ONMCHIBATh PEAKIINA BOCCTAHOBIICHUSI METAJIJIOB U3 UX OKCHJIOB;



XapaKTepU30BaTh YCJIOBUS M CIIOCOOBI IMPEIYNPEXKACHUS KOPPO3UH

METAJIJIOB;  XapaKTepU30BaThb CBOMCTBA H 00JAacTH IMPUMEHEHUS

METaJUIMYECKHX CIIJIaBOB;

COCTaBJIATh CXEMBbI CTPOCHHSI aTOMOB AJIEMEHTOB-METAJUIOB JIUTHUS, HATPHSI, MarHUs, AIFOMUHUS, KaJu s, KaJabLIHsl);

- OOBACHATHL 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB 3JIEMEHTOB-METAJUIOB B IpeAenaxX IJIaBHBIX

IIOATPYIIIT; XapaKTePU30BATh XUMHUUYECKHE CBOWCTBA METAJNIOB U UX COCAMHEHU;

OINMCBIBATH CBSI3b MEXK/Y COCTAaBOM, CTPOEHUEM, CBOICTBAMH BEIIECTB-METAIIJIOB U X IIPUMEHEHUEM;

-HCII0JIb30BaTh MPUOOPETEHHbIE 3HAHUSA M YMEHHUS B MPAKTUYECKOW NEATEIbHOCTH U IOBCEIHEBHOM >KM3HHU: JIJs 0e30macHOro oOpalleHHs C
Me, 5K0J10rM4eCKH I'paMOTHOI'O IIOBEJIEHUS B OKPYKAIOIIel cpefie, KpUTUIECKONW OLIEHKH UH(OPMAaILMK O BEIIECTBAX, UCI0JIb3YEMBIX B OBITY
3alMCBIBATh YPaBHEHHs peakuui B3aumopeucreus ¢ HeMe, kucinoramu, COJISIMH, UCIOJB3Yys JJIEKTPOXUMHUYECKUU psj HanpsbkeHus Me
JUISL XapaKTEPUCTUKH XMMUYECKUX CBOMCTB

OIMCBIBATh CBOMCTBA M OOJIACTH NMPUMEHEHHs pa3lIWYHbIX METAJUIOB U

CILIaBOB COCTaBJISITh CXEMY CTPOEHUS aTOMa JKeJIe3a;

3allUChIBAaTh YPAaBHEHMs peakuui xuMudeckux cBoMcTB xkeneza (OBP) c¢ oOpa3oBanueMm coenuHEHHUH C pa3iMYHBIMH CTENEHAMHU
OKMCIIEHHS; ONPENENATL COEAMHEHNS, copepkamue noHbl Fe? u Fe®* ¢ moMouibo KaueCTBEHHBIX peakiuii

0o0pamaTbCsi ¢ XUMAYECKON MOCYA0N U J1ab0paTOPHBIM 000PYIOBaHUEM;
pacro3HaBaTh ONBITHBIM ITYTEM COEIMHEHHS METAJLIL.

nonoxenue HemeramwoB B 11.C. JI. M. MenneneeBa,

ATOMHBIE XapaKTEPUCTUKH DJIEMEHTOB-HEMETAJUIOB, IPUYMHBI U 3aKOHOMEPHOCTH UX U3MEHEHHUS B IIEpUOAAX U TPYIIIAX;

-0COOEHHOCTH KPUCTAJUINYECKOTO CTPOEHHS HEMETAIUIOB;

-CTPOEHHE aTOMOB-HEMETAJIOB, (pu3nuecKue CBOMCTRA.

- CTPOCHHE aTOMOB IaJIOr€HOB, CTEMEHH OKUCIICHUS, (PU3NYECKHe U XMMHYECKHe CBOWCTBRA.

-CBOICTBA CEpPHOM KUCIIOTHI B CBeTE NpeacTaBieHuil TO/I;

-OKHCIIMTENbHbIE CBOMCTBA cepHOI KuCnoThl B cBeTe OBP;

-KauECTBEHHYIO PEaKLUIO Ha CyIb(aT-NOH.

-pu3uUecKre U XUMUYECKUE CBOMCTBA a30Ta;

-KpYTOBOPOT a30Ta B IPUPOJIE.

- CTPOCHME MOJIEKYJIBl aMMHUAKA;

-JJOHOPHO-AKIENTOPHBIA MeXaHU3M 00pa30BaHUs CBSI3M B MOHE aMMOHHUS;

-CBOMCTBA aMMMAaKa;

-CII0COOBI OJTyYEHUS U paclO3HaBaHUS aMMHaKa

® CBOMCTBA KMCJIOPOJHBIX COCAMHEHUI a30Ta U a30THOM KUCIOTBI KaK OKUCIIUTEIS.

® XapaKTEepU30BaTh CBOMCTBA yIiepoJa U 3JIEMEHTOB NOArPYIIIHI yIiepoaa
® CBOICTBA, 3HAUEHUE COCAMHEHHI yriiepoia U KPEMHUS B )KUBOM U HEXUBOU IIPUPOJIE.



-COCTABJIATH CXEMbI CTPOCHUSI aTOMOB XUMUYECKUX JIEMEHTOB ~-HEMETAJUIOB;

-J1aBaTh XapaKTEPUCTHUKY AJIEMEHTaM-HEMETaJlJlaM Ha OCHOBE UX nojoxkenus B [ICX0;

-00BACHATH CXOACTBO U Pa3IMune B CTPOCHUU aTOMOB 3JIEMEHTOB-HEMETAJIIOB;

® O0BSICHATB 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHX 3JIEMEHTOB-HEMETAILIOB;

o XapaKTEePU30BaTh XMMUYECKUE IIEMEHTBI-HEMETAJUIbl MaJIbIX IEPHUO/IOB;

® ONUCHIBATH CBOWCTBA BBICHIMX OKCHI0B XMMHYECKHX 3JIEMEHTOB-HEMETAJJIOB MaJbIX IEPHOAOB, a TaKXKe OOLIMe CBOWCTBA
COOTBETCTBYIOIIUX UM KHUCJIOT;

-CpPaBHUBATh HEMETAJIbI C METAJUIAMHU

® COCTaBJIAITh CXEMBI CTPOEHUS ATOMOB T'aJIOr€HOB;

-Ha OCHOBAHUH CTPOEHUS aTOMOB OOBSICHATh U3MEHEHHUE CBOMCTB IaJIOr€HOB B I'PYIIIIE;

-3alMChIBATh YPABHEHMsI peaKLUi ¢ TOUkH 3peHuss OBP

-XapaKTepU30BaTh XUMUYECKUE FJIEMEHTHI IOATPYIIIBI CEPBI;

-3aIIMChIBAaTh YPAaBHEHUSI XUMHUYECKUX PEAKIIUA B MOJIEKYJISIPHOM U C TOUkH 3peHus OBP

® ONUCHIBATH CBOMCTBA aMMHMaKa ¢ Touku 3peHus OBP u ero ¢usnonorunyeckoe Bo3aeicTBue Ha OpraHu3mM

e 00pamaTbcs ¢ XUMHUECKOH MOCy10i U 1ab0paTOpHbIM 000py10BaHUEM;

-[10JIy4aTh U COOMPATh AMMHUAK;

-pacno3HaBaTh OIBITHBIM ITyTEM aMMHAK

® COCTaBJIAITh CXEMBI CTPOEHMS aTOMOB AJIEMEHTOB MOATPYIIIBI YIIIEPOa

® COCTaBIIAITH (OPMYJIBI COETUHEHUH YIiIepoia U KPEMHHUS, HIUTIOCTPUPYIOIE CBONCTBA KApOOHATOB U CUIIMKATOB
-pacmo3HaBaTh PaCTBOPHI KUCIIOT U IIEJ0UeH, XJIOpUAa-, CyIb(daT-, KapOOHAT-MOHBI U HOHBI AMMOHHS,

® OMKCHIBATh XUMHUUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEH cpeibl KaK CIIeICTBUE MPOU3BOACTBEHHBIX IIPOL[ECCOB, CIIOCOOBI 3aLIUTHI OT
3arpsiI3HEHUH M CII0JIb30BAaTh NPUOOPETEHHBIEC 3HAHUS U YMEHUS B IPAKTUUYECKOM eATEIbHOCTH U ITOBCEIHEBHOM KU3HU JJISL:
OOBSICHEHMSI XUMHUYECKMX SIBICHUH, NPOUCXOASIIMX B IpUpone, OBITY U Ha

IIPOU3BOACTBE; SKOJIOIMYECKU I'PAMOTHOI'O IIOBEACHNS B OKPYIKAIOILEH CpPENeE;

OLIEHKH BIIMSTHUSL XUMUYECKOr 0 3arpA3HEHMs OKPY’KaIOIIEH Cpelibl Ha OpraHu3M 4eJIOBEKa U APYrue KUBbIE OpraHU3MBl;
6e3omacHOro oOpaleHus ¢ TOPIOYMMHU U TOKCUYHBIMH BEIECTBAMHU, JaOOPAaTOPHBIM 000PY10BaHUEM;

KPUTHYECKOM OLIEHKHU JIOCTOBEPHOCTH XMMHUYECKONH MH(POPMAIUH, TTOCTYIAIOLIEH U3 Pa3HbIX HCTOUHUKOB.

MecTto yueOHOTro npeamera « XuMHs» B y4eOHOM IJIaHe

B cucreme obmiero oopa3zoBanus « XuMus» Ipu3HaHa 00s13aTeIbHBIM Y4€OHBIM MPEAMETOM, KOTOPBI BXOAUT B COCTAB MPEIMETHOM
obnactu «EcTecTBeHHO-HAay4YHBIC TPEAMEThD). YUEOHBIM TUTAHOM Ha e€ u3y4deHue oTBeeHo 138 yueOHbIX yacoB — 10 2 4 B He/lemo B 8 1 9
KJaccax COOTBETCTBEHHO.



TemaTnyeckoe NJIAHUPOBAHME U CO/iep:KaHMe Kypca «XumMusa», 8-9 Kiaacebl.

Kuaacce

Pa3nen u ero oCHOBHOE CoaepKaHue

KoaunuecrBo
9acoB

8 ki1acc

1. IlepBoHayajbHbIe XUMHYECKHE MOHATHS.
[Ipenmer xumuu. OCHOBHBIC TIOHATHUS M Teopur XuMuu. [IpeBpaiienus BemecTB. PU3HUECKUE U XUMUYECKHE
sBieHus. KpaTkue cBelIeHHs MO UCTOPUM DPA3BUTHS XUMHUH. ATOMBI. MOJNEKyJbl. XUMHUUYECKHUE DJIEMEHTHI.
Xumnueckue 3Haku. Cuctema xumudeckux snemenToB J.M.MenneneeBa. Xumudeckue ¢opmyisl. [Ipocteie u
cinoxHble BemiecTBa. OTHOCHTEIbHAs aTOMHAas W MOJIEKYJIspHAass Macchl. MaccoBas J0JsI AJIEMEHTOB B
BEIIECTBaX. XMMUS — 4acTh €CTeCTBO3HaHMs. BBogHBIN HHCTpyKTax. [Ipenmer xumun. Bemectsa. Pone xumun
B ’KM3HHU YeJIOBEKA.
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2. Baxueiiniue nmpeacTaBuTe/ 1M HeOprannieckux BeniecTs. KosimyecTBeHHbIE OTHOLIEHNUSI B XUMHU.
Boznyx u ero cocraB.Kucnopon.Ilonyuenue, cobupanue u pacriozHaBanue Kucnopoaa.OKcuabt
Bonopon.  Ilonmyuenue, coOupanue u  pacmo3HaBanue  Bogopoga.Kucmorsl.  Comu.KommuecTtBo
BeniecTBa. MoysipHbIii  00bEM Ta3oB.Pacuérel mo xumudeckuM ypaBHeHusiM.Boma. OcHoBanwus.PacTBopsl.
MaccoBass nmosig  pactBopéHHOro BeuniectBa.llpurotoBienne pacTBopa C 3aJaHHOM MaccoBOW JoneH
pacTBOPEHHOI'O BEILIECTBA.

16

3. OcHOBHbBIE KJaCChl HEOPTAaHMYECKUX COeTHHEHH .
Oxkcunpl, uUx kKiaccupuKamUsd W XUMU4Yeckwe cBoucTBa.OCHOBaHUS, WX KiIacCU(UKAIUS W XUMUYECKHE
cBoiicTBa.KucioTel, ux kxnaccupukamuss U XxumMudeckue cBoirctBa.Conm, MX KiIacCH(PUKAIMSI U XUMHUYECKUE
cBoiicTBa.l ' eHeTHUECKasT CBSI3b MEXKIY KJIACCAMH HEOPraHMYECKHX COEAMHEHUN.Pemenne skcnepuMeHTalbHbIX

3aJa4 110 TEMC «OCHOBHEBIE KJIACCBI HCOPraHn4CCKuX COGﬂHHQHHﬁ)).




4. Ilepuoauyeckuii 3aKOH M NepUOAMYecKas cuUcTeMa XuMU4Yeckux 3jemeHToB JI.U. MeHnaeieeBa.
Crpoenne aroma.
EcTecTBeHHBIE CeMeliCTBa XMMHYECKUX 3JeMeHTOB. AMdoTrepHocTh.OTKpBITHE TIeproaudeckoro 3akona J[.U.
MenieneeBbiM.OCHOBHBIE cBeneHuss o  crpoeHun  atoma.CtpoeHue ANIEKTPOHHBIX  000JI04YeK
atomoB.Ilepuoanueckas cuctema xuMuueckux anemMenToB JI.M. MenaeneeBa.XapakTepucTUKa 3JIEMEHTA MO €ro

ITOJIOKEHUIO B TIEPUOUYECKON CUCTEME.

5. Xumuueckasi cBsizb. OKHCJIHNTEIBLHO-BOCCTAHOBHUTEIbLHbIE peaKkiuu.
Nonnas xmMmmueckas cBg3b.KoBajeHTHas xumudeckas cBsa3b.KoBaieHTHAs HCHOJIpHAasA MW IOJIApHAad
XUMHYCCKas cBs3b.MeTammueckast XUMHYCCKasa cBa3b.CTEICHb okucieHuS. OKU CIIUTEILHO -
BOCCTAHOBUTCIILHBIC PCAKIINH.

6. XuMHyeckHe peakiuu U XUMHUYECKHE YPABHEHHS.
Peakuun coenunenus.Peakuun pasnoxenus.Peakuun 3amemnienus.Peakiun oOMeHa.Meron 31€KTpOHHOIO
6amanca.CocraBiieHHE ypaBHEHHI OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIX peakuuil (1).CocTaBieHue ypaBHEHHI
OKHUCJIMTEJIbHO-BOCCTAHOBUTENbHBIX peakuuid (2).Ilonuble uoHHBIE ypaBHEHMS.COKpalléHHbIE HOHHbBIE
yYpaBHEHHUSI.

7. Pe3sepB

9 kiaacce

1. OGo0menne 3HaHU MO Kypcey 8 kiacca. XUMHYECKHE PEAKIUH.
Knaccudukanus xumudeckux coennHeHuid. Knaccuduramms XuMudeckux peakinuil.CKOpoCcTh XHUMHYECKHUX|
peakuuid. Karamms.Pemenne pacy€THbIX 3a1a4 10 XUMUU. TpEHHUHT B COCTaBICHUHN YPAaBHCHUM pEaKIMil.

2. XuMHYeCKHe peaKlMd B pacTBOpax.
DNeKTpOIUTHYECKas nuccoruanus. OCHOBHbIE HOJIOKEHUS TeOpUun NIEKTPOIUTHYECKOM
JUCCOLMAN. XMMUYECKUEe CBOMCTBA KHMCIOT Kak 3JIEKTPOJIMTOB.XMMHYECKHE CBOMCTBA OCHOBAaHMH Kak
JEKTPOIUTOB. XUMUYECKAE  CBOWMCTBA  cojed  Kak  snekTposnrtoB.l'mapomus  comneit.Pemenne
OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «SJIGKTPOJ'II/ITI/ILICCKBJI JAUCCO AL,




3. Hemeranabl 1 UX cOeIMHEHHUS.

Obmas XapakTepucTuka  HemeTasuioB.OO1mas XapaKTEepUCTHKA JJIEMEHTOB VIIA-rpynnst -
rajnoreHoB.CoeHEeHHs rajoreHoB.M3yueHne CBOWCTB COJSTHOM KU CIOThL XaibKkoreHsl. Cepa.CepoBogopoa u
cynsuner. Kucnoponasie coemunenus cepbl.l3ydenne CBOWCTB cepHOMl KucnoThl.OOmas XapaKTepucTHKa
anemeHToB  VA-rpynmnbl.  Azor.Ammuak. Comum  amMmonus.llonyueHme aMmmuaka HW = M3y4EHHE  €ro
coiictB.Kucnopoausie coenunenust azora.@ochop u ero coenuHeHns.OOmass XapaKTEpUCTHKA AIIEMEHTOB
IVA-rpynnsl. Yrinepona.Kucnopoausie coenunenus yriepozga.llomydyenne yrinekucioro rasa. KadecrBeHHas
peakuus Ha kKapOoOHaT-MOHBI. YieBoopoabl. Kucnopoacoaepxkamue oprannieckue coequaenns. Kpemuuii u ero
coeauHeHus.CuimkatHas npombinuieHHocTb. ITonyuenne HemeraiioB.IlonydueHne BakHEHIIMX XUMHYECKHX
COCIMHEHHUI HEMETAJLIIOB.

24

4. MeTaniabl H HX COeANHEHUS.
OO0mas xapakTeprucTUKa MeTalsIoB. XMMUYECKUEe CBoWcTBa MeTaynoB.O0mmas xapakTepucTHKa 371eMeHTOB A -
rpynnbl.O0Omass  xapakrepuctuka — 31eMeHToB  IIA-rpynner)Xéctkocts  Boasl M cnocoObl €€
ycTpaHeHUs. ATIIOMUHUN U ero coennHenus.JKene3o u ero coeauHeHus.Pemenne 3KcnepuMeHTalbHbIX 3a1a4 110
teme «MeTaei».Koppo3usi MeTaimioB u crocoObl 3ammThl oT He€.Metauisl B mpupoae. [lonstue o

13

METaJUTyPrHH.

5. XuMmus 4 OKpykaouas cpeaa.

OxpaHa OKpy>Karolleil cpelibl OT XMMUYECKOT0 3arpsi3HEHHUSL.

XUMHUUYECKHM COCTaB IUIAHETHl 3eMJid. XUMHUYECKOE 3arps3HEHUE OKpY>KAromled CpeAbl U €ro IMOCIEACTBUS.

6. OO06o0meHue 3HAHUI 10 XUMHUH 32 KYpPC 0CHOBHO# miKoJibl. [ToaroroBka k OI'J.
BemectBa. Xumuueckue peakiuu. OCHOBBI HEOPraHMYECKOW XHWMHU.XUMHYECKHE CBOICTBA TPOCTHIX
BelleCcTB. XUMHUYECKIE CBOWCTBA CJOXKHBIX BellecTB.KauecTBeHHbIE peakUWd Ha HMOHBI W HEKOTOpbIE
ra3zoo0pasHble BelecTBa. Pemenne pacy€THbIX 3a/1a4 10 XUMHH.

10

7. Pe3eps.

KaﬂeﬂnapHO-TeMaaneCKoe NJJAHUPOBAHHME YPOKOB XMMMH B 8 ki1acce

Tun ypoka. Ilanupyemble pe3yJibTaThl

Jlara

OcCHOBHBIE JInyHOCTHBIE IIpeameTHbIe MeTtanpeameTrHbie
MOHSATHS
YpoOKaA.

Tema ypoka

mia

(paxr

Pa3znea 1. HauajibHble NOHSATHS U 3aKOHBI XUMHHU. (20 4acoB)




BBoanblii Ypok dopmupoBaHue OOBACHAIOT POJIB Pezynamuenvie: NIaHUPYOT
uHCTpyKTax no Th (hopMHPOBaH | HHTEIUICKTYaIbHBIX XUMHUYECKUX 3HAHHUM | MOCJIEI0BATEIbHOCTh CBOUX JEUCTBUHN U
npu pabote B Ul HOBBIX YMEHUM: B )KM3HU YEIOBEKa IPOTHO3UPYIOT UX PE3YNbTaT.
KaOuHeTe XUMHUH. 3HaHUH aHaAJIN3UPOBATH YMEIOT: Ilo3naeamenvhole: BbIIBUTAIOT apryMEHTHI,
[TpenmeT xumuu. WITIOCTpaLluu UCIOJIb30BaTh yCTaHaBIMBas MPUYNHHO-CJIEICTBEHHbIE
Poiib xuMuu B KU3HU yueOHHKa. HOHATUS NIPU CBSI3U MEXJy U3y4aeMbIMHU SIBJICHUSIMH,
YEJI0BEKa. HcnpiThIBaloT yueOHO- | XapaKTepUCTHUKE U3BJIEKAIOT HEOOXOUMYIO HH(QOPMALIHMIO U3
MO3HABATEJbHBIN BEIIIECTB IPOYUTAHHOI'O TEKCTA.
UHTEPEC K HOBOMY Kommynuxamuegnoie: yMeroT GOpMYIUPOBATH
yu4eOHOMY MaTepHairy COOCTBEHHOE MHEHHE, apr'yMEHTUPOBATh
U crioco0am petieHus CBOIO TOUKY 3pEHHUsI, OTCTAauBATh €€ HE
HOBOW 331241 BpaXXA€OHBIM JJIs1 IPYTUX 00Pa3oM; BIAICIOT
MOHOJIOTUYECKOW M THAJIOTUYECKON
(dbopmamu peun.
Merozbr uzy4eHus VYpok dopmupoBaHue XapakTepusyroT Pecynsamuenvie: NiIaHUPyOT
XUMHUHU opmupoBan KOMM YHUKATHBHBIX OCHOBHBIE METO/IbI II0CJIEIOBATEIBHOCTh CBOUX JIEHCTBUM U
131 HOBBIX KOMIIETEHTHOCTH B U3Y4YCHUS IPOrHO3UPYIOT UX PE3YINIbTAT.
SHatHH o0IeHNH U €CTECTBEHHO- IlosnasamenvHvle: BBIIBUTAIOT apryMEHTHI,
COTPYAHHUUYECTBE CO Hay4YHBIX yCTaHaBJIMBas IPUYMHHO-CJIECTBEHHbBIE
CBEPCTHUKAMHU. JUCLUILITNH. CBSI3U MEXJly U3y4aeMbIMHU SIBJICHUSIMH,
dopmupoBaHue [TpuBOAAT MpUMEPBI | U3BJIEKAIOT HEOOXOTUMYIO HH(POPMALIHIO U3
MHTEIUIEKTyaJIbHBIX MaTepUalIbHbIX U MPOYUTAHHOTO TEKCTA.
YMEHHMH: 3HAKOBBIX WJIH Kommynuxamuenvie: ymeroT GopmMyIupoBaThb
aHAJIU3UPOBATH TEKCT | CUMBOJIBHBIX COOCTBEHHOE MHEHUE, apr'yMEHTUPOBATh
yueOHHKa MoJIeeld. COOUPAIOT | CBOIO TOYKY 3pEHUs, OTCTauBaTh €€ HE
00BbEMHBIE U BpakIeOHBIM JIJIsl IPYTUX 00pa3oM; BIAACIOT
HIapOCTEP)KHEBBIE MOHOJIOTUYECKON M IUaJIOrMYECKOU
MO/ HEKOTOPBIX | (hopMaMu peyw.
XUMHUYECKUX
BEIIECTB.
ArperatHbie Ypoxk dopmupyroTcs Pasimuaror Tpu Pecynsamugnvie: Yuarcs onpenensiTh Lelb
COCTOSIHHS BEWIECTB | GOPMUPOBAH | oTReTcTBEHHOE arperaTHbixX CBOEH JIeITEITbHOCTH, Ha OCHOBE COOTHECECHHS
?gai(fé’lx OTHOIIEHHUE K YYEHHIO, | COCTOSHHS TOT0, YTO YK€ YCBOEHO, U TOTO, YTO EIIE

T'OTOBHOCTB U

BCIICCTBA.

HCU3BCCTHO, CAMOCTOATCIBbHO ABUTATHCA 110




CII0COOHOCTH K
CaMOpPa3BUTHIO U

caMm000pa30BaHUIO HA
OCHOBC MOTHBAaIIUHU K

O00yYEeHHIO U
[MO3HAHHIO;
KOMMYHUKATHBHAS
KOMIIETEHTHOCTD B
0o0LIeHUn U
COTPYAHHYECTBE CO

yCTaHaBJIMBAIOT
CBSI3U MKy HUMHU
Ha OCHOBE
B3aMMHBIX
MEePEX0/I0B.
Hab6mromaror
XUMHYCCKUH
JKCIIEPUMEHT U
JIeNIaloT BHIBOJLI Ha
OCHOBE

3aJaHHOMY IlJIaHYy, OLlEHUBATh U
KOPPEKTUPOBATH MOJIy4YEHHBIH pe3ybTar.
Ilo3nasamenvuole: BbIIBUTAIOT apr'yMEHTHI,
yCTaHaBIMBas MPUYNHHO-CJIECTBEHHbIE
CBSI3U MEXTY U3y4aeMbIMH SIBJICHUSIMH,
U3BIICKAIOT HEOOXOUMYI0 UH(POPMAIIHIO U3
IPOYUTAHHOT'O TEKCTA.

Kommyrnuxamusenvie: DOpMUPYIOTCS pEUEBBIC
YMEHUS: y4aTCsl BBICKA3bIBATh CYKJEHHS C
UCII0JIb30BaHHEM (U3UUYECKUX TEPMUHOB U

CBEPCTHUKAMU B HaAOJIIOICHH. MOHATUH, GOPMYIUPOBATH BOIIPOCH! U
nporiecce OTBETHI B X0/I€ BBINOJIHEHUS 3a/laHus,
o0pa3oBaTeabHON 00OMEHUBATHCS 3HAHMSMU MEXIY YJICHAMU
NEeSITEIbHOCTH. TPYIIIBI IS TPUHATAS 3 PEKTUBHBIX
COBMECTHBIX PEIICHUM.
lIpaxmuueckas VYpok- DopMUpPOBaHUS OnpenensoT Peeynsamuenvie: npeoOpa3yroT NPaKTHIECKYIO
% o0 c OPaKTUKYM | KOMMYHUKAaTUBHBIX OCHOBHOE 3a/1a4y B TIO3HABATENbHYI0, OCYIIECTBISIOT
106ODAMODHbIM KOMIIETEHTHOCTHU B XUMHUYECKOE MI03HABATEJIbHYIO PE(IIEKCHIO B OTHOLICHUU
000pVO0BaAHUEM. OOIIIEHNH U o0opyaoBaHueE. JIEUCTBUH 110 PEILICHUIO TO3HABATEIbHBIX
IIpasuia mexnuku COTPYAHHYECTBE CO 3HaI0T NpaBuiIa 3azad.
besonacnocmu npu CBEPCTHUKAMH. TEXHUKHU Ilo3nasamenvrule. NArOT ONPENCICHUS
‘)%OM 0e30macHOCTH MpU HOHATHUSM, MOTYT HalTH CITOCO0 pelIeHus
Kabunemey. paborte B po0IeMHON 3a1a4u
XUMHUYECKOM Kommynuxamuenvie: yuacTByIOT B 1Uajore,
kabuHere. PaboTaloT | KOJJIEKTUBHOM OOCYXIEHUU IPOOIIEMBI,
¢ 1abOpaTOPHBIM BJIa/ICIOT MOHOJIOTMYECKON U TNaJIOrM4eCKOoi
o0opyaoBaHUEM U dhopmamu peun.
HarpeBaTeNIbHbIMU
npubopamu B
COOTBETCTBHH C
npasuiaamu Th.
Dusueckue Onpenensts obume Paznuuatot Pezcynamuenvle: ymeHue COOTHOCUTh
SIBJICHUS] B XUMUH UTS BCEX U .
(1)I/I3I/IIICCKI/IC nu CBOM ACUCTBHA C INIAHUPYCMBIMHA
MHAMBHYATIbHBIC XUMHNYCCKHNE PE3yJibTaTaMu, OCYIICCTBIIATH




npaBuia paboThl SABJICHUA, YUCTBIC | KOHTPOJIb CBOEH JICATEIILHOCTHU B

BEILIECTBA U IIPOLIECCE NOCTUXKEHUS PE3YIIbTATA,
CMECH. OMpEIETSATh CIIOCOOBI IEUCTBUN B

Knaccudunupyro | paMmkax mpeaioKeHHbIX YCIOBUN U
T U IPUBOISAT TpeOOBaHUIi, KOPPEKTUPOBATH CBOU

IIPUMEPBI CMECEU. | IEUCTBUSA B COOTBETCTBUU C
VU3MEHSIOLIENCS CUTYyallueH,
OLICHMBATh PE3YJIbTaThl PELICHUS
IIOCTABJICHHBIX 3a/1a4 U Jp.
llosnasamenvhvie:YeTkoe
IPEJCTABJIEHUE O «(PUINIECKUX
SBJICHUSIX», «XUMUYECKHX
ABJICHUSX(PEAKUUAX )»; MPUMEHSTh UX
Ha IIPAKTUKE; YMEHUE CO3/aBaTh,
IPUMEHSTH U IPE0OPa30BbIBATH 3HAKH
Y CUMBOJIBI, MOJIETT M CXEMBI JJIs1
peleHust yueOHbIX U MO3HABATEJIbHbIX
3aJla4; UCIOJIb30BAaHUE OCHOBHBIX
VHTEJUIEKTYaJIbHbIX ONEPaLAii: aHAIN3
U CHHTE3, CpaBHEHHE, 00001IeHHE,
BBISIBJICHUE IIPUYNHHO-CJIEICTBEHHBIX
CBsI3€M, IIOMCK aHAJIOT' OB,
dbopMupoBaHuE U pa3BUTHE
KOMIIETEHTHOCTH B 00J1aCTH
UCIOJIb30BaHUs UH()OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

(MK T-xomneTeH11i); UCIIOJIb30BAHKE
Pa3IMYHBIX HICTOYHUKOB IS
NOJYyYEHHs] XUMUYECKOW HH(pOopMaLnu;




MIOCTaHOBKA U (POPMYIIMPOBAHUE LIETH
¥ 3a/1a4 ypoKa; (popMyIupoBaHue U
apryMEHTaIUs! JITYHOTO MHCHUSI.
KommyHnuxamuenvie: 0CO3HAHHO U
POU3BOJIBHO CTPOUTH PEUEBOE
BBICKA3bIBaHKE B YCTHOM (hopMme;
apryMEHTHPOBAaHO OTBEYATh Ha
BOIPOCHI, 000CHOBBIBATH CBOIO TOUKY
3peHUs; CIYIaTh U TOHUMAaTh peub
JPYTUX; BCTYNaTh B ydeOHOE
COTPYAHHYECTBO C YUHUTEIIEM U
OJTHOKJIACCHUKAMHU, OCYIIIECTBIISTh
COBMECTHYIO JICATEIBHOCTD B TIapax,

rpynmnax u Jip.

IIpakmuueckasn VYpok- dopmupoBaHUe 3HaloT npasuia Pecynamusnvle: TIaHUPYIOT CBOIO padoTy,
paboma Ne2. Ananus NPAKTUKYM | TO3HABATEIbHBIX oOpaleHus ¢ CaMOCTOATENIEHO KOHTPOJIUPYIOT BpeMs
ngqebz. MHTEPECOB U MOTHBOB, | Ja0OPaTOPHBIM BBINOJIHEHHUS Pa3IMYHBIX 3a1aHHUH.
gazzzzzle’{:noﬁ HaIpaBJICHHBIX Ha 000py10BaHHUEM, Ilo3nasamenvhule: JAIOT ONPeEEICHUS
nosapennoii comu) U3y4yeHrne U3NIECKUX | CIIOCOOBI pa3/ieNeHus | MOHATHAM, OCYIIECTBISIOT CPaBHEHNE, }
U XUMUYECKHX OJTHOPOJHBIX CTPOSIT JIOTUYECKHE LIETTOYKH PACCYXKIAECHUH,
SIBJICHUH. cmecei. AQHAJIM3UPYIOT UCTHHHOCTD YTBEPKICHUU
YMerT NpoBOAUTh | U3YYalOT IBJICHUS HA NIPAKTHUKE.
pasnenenueM cMmeceil | KommynuxamueHule: COCOOHBI OObEKTUBHO
(buIbTpOBaHUEM U OLIEHUBATh APYTroro.
BbIIIAPUBAHUEM.
ATOMHO- Kombunupo | @opmupoBaHue OOBSCHSIOT, YTO Pezynamugnvie: IpeodpazyroT NPaKTHUECKYIO
MOJIEKYJIIPHOE BAHHBII MO3HABATEIbHbBIX TaK0€ XUMUYECKHUI 3a7a4y B O3HABATEIbHYIO, OCYIIECTBIISIOT
yueHne. XUMHIECKHE | v o MHTEPECOB, JIEMEHT, aTOM, TI03HABATENIBHYIO PeIIEKCHIO B OTHOIICHUN

OJIEMCHTHI

HalpaBJICHHBIX Ha
W3Yy4YEHUE 3aKOHOB
XUMUH,
VMHTEJUIEKTYaJIbHBIX

MOJIEKYJIa,
aJUIOTPONUs, UOHBI.
Paznnuaror npocteie
U CJIO)KHBIE

JIEUCTBUH MO PEIICHHIO TO3HABATEIbHBIX
3az7ad4.

Ilo3nasamenvhole: yCTAaHABIMBAKOT
IIPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXKIY




YMEHUU
aHaJIN3UPOBATH
uH(bOpMAIUIO U
JIeNIaTh BBIBOJIBI.

BEIIECTBA, BEIIECTBA
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTpOCHUS

COCTaBOM MOJIEKYJ U CBOMCTBAMU
QJUTOTPOITHBIX MO (PUKALIMIA KHCITIOPO/Ia.
Kommynuxamuenvie: GopmMymupyroT
OCHOBHBIC TTOJIOXKEHUST aTOMHO-
MOJIEKYJIIPHOTO YYEHUSI.

8-9 3HAKH XUMHYECKHX KomOunupo | ®opmupoBanue HassiBarot u Pezynamugnvie: cTaBAT yueOHYIO 3a/1ady Ha
SCMCHTOB. BAaHHBIN MO3HABATEIIbHBIX 3aMMCHIBAIOT 3HAKH | OCHOBE COOTHECEHUS TOr0, YTO YXKe
H%DHOHH‘IGISIKEISI YPOK MHTEPECOB, X03. onuceiBaroT U3BECTHO, U TOT'O, UTO €II€ HEU3BECTHO;

IT\?[ eIJ-IIEgJ? egﬁ a HaIpaBJICHHbIX Ha CTPYKTYpY TaOJIMLbl | IPOTHO3UPYIOT PE3YJIbTAT YCBOCHUSI 3HAHUI,
U3y4CHHE X3. 00BsACHAIOT OLIEHUBAIOT PE3yJIbTaThl PaOOTHI.
OKPY’KaOIIEro MUpa, | STUMOJIOIMYECKHE ®opmupoanue UKT - koMIeTEeHTHOCTH.
yYMEHHE HayaJla Ha3BaHUU Ilo3nasamenvubie: XapaKTepU3yIOT
aHaJIN3UPOBATH XD ¥ UX OTIeNbHBIX | MH(OPMALHIO, KOTOPYIO HECYT 3HAKU XO.
UH(pOpMALUIO U aTOMOB. Kommynuxamuenvle:ydacTByIOT B JUAJIOTE,
JIeNIaTh BBIBOJIBL. CIIyIIAIOT ¥ IOHUMAIOT APYTHUX,
BBICKa3bIBAIOT CBOIO TOUKY 3pEHUS 110 ITOBOY
paccMaTpuBaeMoro BOIpoca.

10-11 | Xumuyeckue H3zyuarom Peeynamuenvie: cTaBsaT yueOHYIO 3a/1auy Ha
(bopMyIIBL. Xumudecxkue OCHOBE COOTHECEHHUS TOTr0, UTO yXkKe

NOHAMUSL U3BECTHO, U TOT'O, UTO €I HEU3BECTHO;
OTHOCHUTENbHAS IIPOTHO3UPYIOT PE3YJIbTAT YCBOCHUSI 3HAHUH,
aTOMHas U OLIEHUBAIOT PE3yJIbTaThl PaOOTHI.
MOJIEKYJISIpHas ®opmupoBanue UKT - koMnieTreHTHOCTH.
Mmacca, xumudeckas | [losnasamenvhvie: XapaKTEPU3YIOT
bopmyia; UH(pOpMAIUIO, KOTOPYIO HECYT (hOPMYJIbI
onpeodensaom: BEIIECTB.

KayeCTBEHHBIN U Kommynuxamuenvie: y4acTByIOT B 1Uajore,
KOJINYECTBEHHBIN CIIyIIAIOT ¥ IOHUMAIOT APYTHX,

COCTaB BEILECTBA [10 | BBICKA3bIBAIOT CBOIO TOUKY 3PEHUS 110 IIOBOIY
XUMUYECKON paccMaTpuBaeMoro BoIpoca.

opmyure;

BbLIYUCTAIOM

OTHOCHUTEJBbHYIO

MOJIEKYJISIPHYIO




Maccy BelecTBa;
Pa3znnuaroT nHAEKCHI
U K03 pULIHEHTHI.

12-13 | BaneHTHOCTS VYpok - dopMmupoBaHue OOBACHSIOT, YTO Pecynamusnvle: TIaHUPYIOT CBOIO padoTy,
NPaKTHKyM | ITO3HAaBAaTEIbHBIX TaKO€ BAJICHTHOCTh. | CAMOCTOSTEIHEHO KOHTPOIUPYIOT BpEMSI
WHTEPECOB U MOTHBOB, | IOHUMAIOT BBINTOJTHEHUST PA3IIMYHBIX 3aIaHUH.
HarpaBJICHHBIX Ha oTpaxkeHue mopsinka | OBJageHne OCHOBAM UCCIIEI0BATEbCKON
U3yYCHUU COGIMHEHUS aTOMOB | JIeATEIbHOCTH.
OKPYXXAIOIIero MUpa. | B MOJIEKYJax llo3nasamenvnule:
CriocobHOCTS K BEIIIECTB YMeET cocTaBisTh POPMYJIIbl COETUHEHUM
CaMOpPa3BUTHIO. MOCPENCTBOM 10 BaJICHTHOCTH U OTIPEEIIAIOT BaJICHTHOCTD
CTPYKTYPHBIX 3MeMeHTa 1o (GopMyIie ero COeANHEHHUS
dbopMmyI.. Kommynuxamuernvie: CcroCOOHBI
00BEKTUBHO OLICHUBATH APYTOro

14 XUMHUYECKHUE Kom6unupo | ®opmupoBanue 3HaroT onpeneneHue | Pecynamuensie: IpeoOpa3yroT MPAKTHUECKYIO
peakuuu. [Ipu3Haku | BaHHBIHA OTBETCTBEHHOT'O HOHSTHS 3aJaqy B IO3HABATEIbHYIO, OCYIECTBIIIOT
U YCIIOBHSI UX YpPOK OTHOUICHUS K y4eoe, «XAMUYECKast TI03HABATEIIFHYIO PE(ICKCHIO B OTHOIICHUT
POTEKAHUSI. CIIOCOOHOCTH peakIusy, MPU3HAKN | JEHCTBUH IO PEIICHHUIO TO3HABATEIHHBIX

o0ydJaromuxcs K U yCIIOBUS 3amad.

CaMOPa3BUTHIO U BO3HUKHOBECHHSI U Ilo3nasamenvHole: NAIOT ONpPeNeTCHIS

CaM000Pa30BaHUIO. TeYCHHS HOHSATHAM, MOTYT HalTH CITOCOO penieHus
XUMHYECKUX po0JIeMHON 3a1a4u
pEaKIuii, TUITBI Kommynuxamuensie: y4acTBYIOT B IUajore,
peakIuii mo KOJIJIEKTUBHOM OOCYKJI€HUU MPOOIIEMBI,
MOTJIONIEHUIO WITH BJIJICIOT MOHOJIOTUYECKOH 1 INaIOrMYeCKOn
BBIJICTICHUIO dhopmamu peun.
DHEPrUH.

15-16 | 3akoH coxpaHeHHs Ypok dopmupoBaHue 3HatoT onpenenenue | Pecynsamuenvie: CTaBAT yueOHbIE 3aJaUU
Macchl BEILECTB. (hopMHPOBAH | grpercTBEHHOrO XUMHUYECKUX (caMOCTOATEIBbHO, PU IOMOIIH YUUTENS),
XUMHIECKHe 31 HOBBIX OTHOIICHUS K YYCHHIO | YPAaBHCHHH, IUIAHUPYIOT YYEOHYIO e TEIbHOCTD,
YpaBHCHIL. Hanu HICIIOJNB3 Y 3HaYEHHE OLIEHUBAIOT IPaBUJILHOCTD BBIIOIHEHUS

CIIeIaTbHO k03¢ urreHTa B JIeWCTBUH U BHOCAT B HUX KOPPEKTHBHI.
o700 paHHbIE XUMHUYECKUX Ilo3nasamenvhbie: CTPYKTYPUPYIOT TEKCT,

CpencTBa. YMeHHe

YPaBHEHUSX. Y MEIOT

BBIJIETISISE B HEM BTOPOCTENEHHYIO U TJIABHYIO




OLCHUTH CTCIICHb
ycrexa Ui Heycliexa
CBOEU AeATEIbHOCTH

COCTaBJISATh
YpaBHEHUSI peakiuii
Ha OCHOBE 3aKOHa
COXpaHEHHUs MacChl
BELIECTB,

uH(}OpPMAITUIO, TatOT ONpeACICHHE
HOHSTHSIM, YCTAHABIMBAIOT PHYUHHO-
CIICICTBEHHBIE CBSI3H.

KommyHnuxamuenvie: yMEIOT ¢ JOCTATOUHOU
TIOJTHOTOM M TOYHOCTBIO BBIPAXKATH CBOU

paccTaBiIsTh MBICJIY, BJIQJICIOT MOHOJIOTHYECKON 1
K03(p pUIIMEHTHI. JMAJIOTMYeCcKol opMaMu pedn
17-18 | Twunbl XUMHUYECKHX Ypok HanpHelimee Knaccupumupyrot Pezynamuenvie: caMOCTOATENBHO
peakuuin (¢opmupoBaH | popMHpOBaHUE XUMUYECKUE ($opMyIUPYIOT 3aJJaHUE: ONPENEISIIOT €r0
1Sl HOBBIX II03HABATEIILHOTO pEaKIuH 110 1eJIb, IJIAHUPYIOT aJITOPUTM €0
3HaHUU UHTEpeca. MPU3HAKY YKCia U BBIMOJIHEHU S, KOPPEKTUPYIOT paboTy MO X0y
dopmupoBaHUe COCTaBa PEareHTOB U | €ro BBIMOJHEHUS.
KOMMYHHUKATUBHON MPOIYKTOB. Ilo3nasamenvHule: OAOT ONpeneIeHHs
KOMITETEHTHOCTH B XapaKTepU3yIOT POJib | MOHATHUSAM, OCYLIECTBIISIOT CPABHEHHE
o0I1eHnn U KaTaJu3aTopoB B 00BEKTOB, CAMOCTOSITEIbHO BBIOMpast
COTPYAHHUYECTBE C nporekanuu XP KPUTEPUH JIJISl 3TOr0, HAXOAAT HH(OPMALUIO
OJTHOKJIACCHUKaMHU B C HCIIOJIb30BAHUEM PECYPCOB OUOIHOTEK U
nporecce yacOHoi cetn IHTEpHET.
JeATeIbHOCTH. Kommynukamugénvie: BCTyNaT B IUAJIOT, a
TaKXe y4acTBYIOT B HaOJIIOIAl0T U
OITUCBIBAIOT XUMHUYECKUI IKCIIEPUMEHT C
MIOMOIIIBIO PYCCKOTO SI3BIKA U SI3bIKA XUMUU.
19 [ToBTOpenue u Ypoxk JanbHeiimee YMeT npuMeHsITs | Pecynsaimuenvie: CaMOCTOSTEIILHO
0000111eHHE TEMBI. (opmuposan dbopMupoBaHue 3HAHUS, YMEHUS U (bopMyIUPYIOT 3aJJaHHUE: ONPENESIIOT ero
Iloaroroska K 131 HOBBIX II03HABATEIILHOTO HaBBIKH IIPU 171, IJIAHUPYIOT aJITOPUTM €0
KOHTPOJIbHOM paboTe. | 3HaHUI
UHTEpeca. BBITTOJTHEHU T BBINTOJTHEHUS, KOPPEKTUPYIOT pabOTy O X0y
dopmupoBanue TPEHUPOBOYHBIX €r0 BBITIOJTHEHHUS.
KOMMYHHUKATUBHON yIpaKHEHUH U Ilo3nasamenvhvle: OAOT ONpeneIeHUs
KOMIIETEHTHOCTH B 3ajaHuM MOHATHUSIM, OCYIIECTBIISIOT CPAaBHEHUE
00LIIeHUY U 00BEKTOB, CAMOCTOSITEIILHO BBIOHPAs

COTPYTHUYECTBE C
OIHOKJIACCHUKAMHU B
mporecce yueoHo —
HCCJIE0BATEIbCKOM

KpUTCPHUU OJId OTOr0, HaXO0OAT I/IH(i)OpMaHI/IIO
C HCII0JIb30BAHUEM PECYpCcoOB OUOIHOTEK U
cetn MHTEpHET.

KOMMyHMKdmuGHble.' BCTYIAKOT B AXAJIOT, 4




ACATCIBHOCTHU

TaK)K€ y4acCTBYIOT B KOJUIEKTUBHOM
00CYXJICHHH BOIIPOCOB, YYaCTBYIOT B
JUCKYCCHUH, BIAJCIOT MOHOJOTHYECKON 1
Jraornyeckoi opMaMu peyu.

20 KonrpoabHnas Ypok HanbHelimee YMeET NpUMeHSITh Pecynamuenvle: caMOCTOATENIBHO
padora Nel KOppeKIuu | GopMHpOBaHUE 3HAHUS, YMEHUA U (bopMyIUPYIOT 3aJJaHNE: ONPEENSIIOT €ro
«HaqanbHble U IPOBEPKH | MIO3HABATEIHHOIO HaBBIKH, 1eJTb, TUIAHUPYIOT aJrOPUTM €ro
MOHATHA XUMHI» .
3HaHUHN WHTEpeca, MIOJTyYEHHBIE B BBINTOJTHEHUS, KOPPEKTUPYIOT pabOTy O X0y
(dopmupoBaHue XOAEU3yUCHHUS €ro BBIITOJIHEHUS.
XUMHYECKOU JTaHHOW TEMBI, IIPU llo3nasamenvhbie: NarOT ONPENEIEHUS
KYJIbTYPBI. BBIIIOJIHEHU U HNOHSATHUSIM, OCYLIECTBIISIIOT CPABHEHUE
®opMmupoBaHue KOHTPOJIbHOU 00BEKTOB, CAMOCTOSITEILHO BHIOMpast
KOMMYHUKATHUBHOU paboTHI. KPUTEPUU JIJISl 3TOT0, HAXOAAT UHPOPMAITIIO
KOMIIETEHTHOCTH B C MCTOJIb30BAaHUEM PECYPCOB OMOIHOTEK U
o0I1eHnn U cetu MHTEpHET.
COTPYAHHUYECTBE C Kommynuxamuenvie: BCTynaroT B JUajor, a
OJIHOKJIACCHUKAMH B TaK)K€ y4acTBYIOT B KOJUIEKTUBHOM
nporiecce yueOHoH 00CYXIEHHH BOIIPOCOB, YIaCTBYIOT B
JEeSITEIbHOCTH. JUCKYCCHUH, BJIaJICI0T MOHOJIOTMUECKON 1
JaIornyeckoi hopMaMu peyu.
Pa3nen 2. Baxxneiinue npeacraBuTe/in Heopranudeckux semects. KonnuecrBennbie oTHOmeHus B xumun (18 yacoB)
21 Boszayx u ero cocras. | Ypok OpueHTHpyroTCs B XapakTepusyroT Pecynsamuenvie: 0CO3HAIOT TO, UTO yKE
(opMUpOBaH | HPaBCTBEHHOM 00BEMHYIO J10JI0 YCBOEHO U TO, YTO €I1€ HY’KHO YCBOHUTb, Ha
Ul HOBBIX COZIEPYKaHUU U CMBICIIE | KOMIIOHEHTOB OCHOBE 3TOT'0 CAMOCTOSITEJILHO CTaBAT
3HAHUI COOCTBEHHBIX BO3/1yXa, y4eOHbIE 3aa4H.
MOCTYIIKOB paccuuThIBaIOT ee o | /loznasamenvuvle: BOCIPUHUMAIOT

00BeMy 3TOM cMecH.

UH(OPMAIUIO HA CIIyX U BU3YaJIbHO,
CTPYKTYpPUPYIOT TEKCT, BbIIEISSI B HEM
BTOPOCTENEHHYIO U [VIABHYIO MH(OpMaIHIO,
JIal0T O peJielIeHne MOHATUSAM, CPABHUBAIOT U
IPYNIUPYIOT OOBEKTHI.

Kommynukamugnvie: ONUCHIBAIOT 0OBEMHBII
COCTaB BO3AyXa U MOHUMAIOT 3HAYEHUE




IIOCTOSAHCTBA 3TOI'0 COCTaBa JIs1 310POBbA

22 Kucnopo. Ypok dopmupoBaHUe XapaKkTepusyrT Pezynamusnvie: caMOCTOSTENBHO
(hopMHPOBaH | CIOCOOHOCTH 030H KaK OIPECIAIOT IeIb Y4eOHOU NesATeIbHOCTH,
Ul HOBBIX y4Yammxcs K AJUIOTPOITHYIO TIJIaH BBIMOJIHEHUS 3aJJaHUN, OLIEHUBAIOT
3HaHUH CaMOPa3BUTHIO U MOIU(PHUKAITUIO MPaBUJILHOCTD BBHITTOJTHEHUS 3aJaHUH.

caM000pa30BaHUIO HA | KHUCIOPOJA. Ilo3naeamenvhole: yCTaHABIUBAIOT
OCHOBE MOTHBAIINH K [TpoBomsr, MIPUYUHHO-CJICICTBEHHBIC CBS3U MEXKITY
00y4YeHHI0 U HaOJIOAIOT, (U3NYECKUMH CBOMCTBAMH KHCIIOpOJA U
MTO3HAHUIO. OMUCBHIBAIOT crocobamMu ero cooupaHus.

XUMHYECKUI Kommynuxamuenvle: ONUCHIBAIOT

SKCIEPUMEHT 110 (dbuznyecKkue 1 XUMHUYECKHE CBOICTBA

MOJIyYEHUIO, KHUCII0pO/ia.

COOMpPaHUIO U

pacro3HaBaHUIO

KHCJIOpOoJia C

COOJIIOICHHEM

npasuia Th.

23 IIpaxmuueckas Ypok- ®dopMmupoBaHue PaGorarot ¢ Pecynamugnuvle: camocTOATEIHHO
padoma Ne3. MPaKTUKYM OTBETCTBEHHOI'O n1abopaTOpHBIM OTIPENENSIOT IeNb YUeOHO! eI TeTbHOCTH,
270 Ogggsggg’u OTHOIIEHHUS K YYCHHIO, | 000pYyIOBAaHUEM M IUIaH BHITIOJIHEHHS 3aaHHUil, OLCHUBAIOT
pacnosnasanue TOTOBHOCTH K HarpeBaTeIbHBIMU MIPaBUJILHOCTD BBITTOJTHEHUS 3aJaHUH.
KuC10pooa. CaMOPa3BUTHIO. npudopamu B Ilo3nasamenvhvie: HAOMIOAAIOT 32

®dopMupoBaHue COOTBETCTBUU C CBOMCTBaMU BEILECTB U SIBJICHUSAMH,
WHTEJUIEKTYaJIbHBIX npasmiamu Th. MPOUCXOJISAIIMMU C BEIIECTBAMM.
YMEHHI, CTPOUTH Brimonssior Kommynuxamueénwvle: onuchbIBarOT
paccyXIeHusl, pocTeiime XUMHUYECKUHN IKCIIEPUMEHT, COCTABIISIIOT
aHaJM3UpOBaTh, IpUeMBbl OOpallleHnsl | OTYET MO pe3yibTaTaM IPOBEACHHOIO

JIeJIaTh BBIBOJBI

¢ 1JabopaTOPHBIM
000pyI0BaHUEM.
CobuparoT KUCIOpOT
METOJIOM
BBITCCHCHHUS

BO3/IyXa,

OKCIICPUMCHTA.




Ppaciio3HaroT €ro.

24 Oxcuppl. Kom6unupo | ®opmupoBanue 3HalOT XuMuueckoe | Pezyramuenvie: CTaBIT yueOHbIE 3a]a4H,
BaHHBIN MHTEJJIEKTYaJIbHbIX MOHSTHE: OKCUJIBI. IUTAHUPYIOT YU4eOHYIO e TeIbHOCTD,
YPOK YMEHUH aHaIu3a, YMeIoT Ha3bIBATh: OLICHUBAIOT NPaBUILHOCTH BBIMOJHEHUS
CUHTE3a, YMEHUI OKCHJIBI 10 UX JIEUCTBUM U BHOCAT B HUX KOPPEKTHUBBI.
JIeNIaTh BHIBOIBI bopmynam Ilo3nasamenvhole: CTPYKTYPUPYIOT TEKCT,
OTIPEIENSIOT: BBIJICIISIA B HEM BTOPOCTETIEHHYIO | TJIAaBHYIO
CTEIEeHb OKUCIEHUS | MHPOPMAIIHIO, TAIOT ONPEICIICHIE
AJIEMEHTOB B MOHSTHSIM, YCTaHABJIUBAIOT TPUIHUHHO-
OKCH/JIaX. CIIEICTBEHHBIE CBS3H.
3HaT Kommynuxkamuenoie: ymer0T C 10CTATOYHON
KJIaccu(UKaIHIO U MOJIHOTOW U TOUHOCTBIO BBIPAXKaTh CBOU
XUMHYECKHE MBICJIA ¥ 3HAHUSL.
CBOICTBA OKCHJIOB
25 Bomopon. Kom6unupo | ®opmupoBanue YmeTh IpUMEHATH Pecynamuenvie: nnaHupyrT yueOHYIO
BaHHBIN MO3HABATEILHOTO 3HAHUS, YMEHHUS, JeSITEIbHOCTD, OIEHUBAIOT MPAaBUIBHOCTh
YPOK WHTEpECa U MOTUBOB. | HaBBIKH, BBITIOJTHEHUS YICOHBIX JICH CTBUH.
®dopMmupoBaHue MOJTy4EHHbIE PU Ilo3snasamenvHbvle: yCTaHABIUBAIOT
CIOCOOHOCTH M3Y4YCHHUH TaHHON NPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXIY
y4YaImmxcs K TEMBI. (bU3HYECKUMU CBOWCTBAMHU U CIIOCO0AMU
CaMOpPa3BUTHIO U XapakTepu3yroT coOupaHus BOAOPO/Ia, MEKIY XUMUYECKUMHU
caM000pa30BaHUIO HA | COCTaB MOJICKYJIBI, CBOMCTBAMU U €0 MTPUMEHCHUEM.
OCHOBE MOTHUBALINH K busnyeckue u Kommynukamuenwvle: y4acTBYIOT B 1UaJIOre,
00y4EeHHIO U XUMUYECKUE 0 OPMIISIFOT CBOU MBICIIH B YCTHOHN U
[IO3HAHUIO. CBOIICTBA, NUCbMEHHOH (opMe.
MOJTy4YCeHHE U
IIPUMEHEHHE
BOZOPO/JIA.

26 IIpaxmuueckas Ypok- dopmupoBaHue PaGorats ¢ Pecynamusnvle: TIIAHUPYIOT YI€OHYIO
padoma Ne 4. MPAKTUKYM. | IIO3HABATEIBHOTO 71a00pPaTOPHBIM JEeSITENIbHOCTD, OLIEHUBAOT IIPAaBUIIBHOCTh
Iﬂz@meHue, MHTEpeca U MOTUBOB. | 000pY/JOBaHHE U BBITIOJIHEHUS YUE€OHBIX JICHCTBUH.

;ZCZZ ?ZZ:aZue dopmupoBaHue HarpeBaTeIbHBIMU Iloznaéamenvrole: BOCIPUHUMAIOT
CIOCOOHOCTH npubopamu B UHGOPMAIUIO BU3YaJIbHO, JAIOT

6000poda.




yyaimxcs K
CaMOPa3BUTHIO U
caMm000pa30BaHUIO HA
OCHOBC MOTHBAaIIUHU K

COOTBETCTBUU C
npasuiamu Th.
Beimonusate
pocTenmme

OIpEENeHUs] TOHATHUIM, CPABHUBAIOT U
TPYNIHUPYIOT 00BEKTHI, HAXOIAT
3aKOHOMEPHOCTH.

Kommynuxamusnvie: opopMIsSIOT CBOU

O00yYEeHHIO U MpHEMBbI OOpAIIEHUs] | MBICJIA B TUCBMEHHOHN (hopMe; OMHICHIBAIOT
MO3HAHUIO ¢ 1abopaTOpPHBIM XUMHUYECKUN HKCIIEPUMEHT, COCTABJISIOT
000pyZI0BaHHUEM: OTYET 110 pe3ynbTaTaM padoThl.
cobupaTh puodop
JUTSL TIOJTYYEHHUS
ra3oB, IPOBEPSTH €ro
Ha F€pMETHUYHOCTb U
HCIIOJIb30BATh IS
IIOJIy4€HUsl BOAOPOAA
27 Kucnorst Kombunupo | ®opmupoBanue 3HalOT XUMHUecKoe | Pecynsamuenvle: TIIAHUPYIOT CBOIO padoTy,
BaHHBIH UHTEJUIEKTYaIbHbIX MOHSAITHE: KUCIIOTA, | CAMOCTOSITEIbHO KOHTPOJIUPYIOT BpeMs
YPOK YMEHHI aHaIu3a, miesioyb. Ha3pIBaOT | BBINOIHEHUS Pa3IMYHbIX 3aaHUM.
CUHTE3a, YMEHUI KHUCJIOTHI 110 UX Ilosnasamenvhule:
JIeNIaTh BHIBOJIBI. bopmymam. JAIOT OTIpeIeTICHUS TTOHATHSIM,
Cocrasasor OCYIIECTBIISAIOT CPABHEHUE, CTPOSIT
XUMHUYECKUE JIOTMYECKU e I[ENOYKU PAaCcCyKIEHUH,
(bopMyIIBI KUCIIOT. aQHAIM3HUPYIOT HCTUHHOCTDH YTBEPKICHUM.
Onpenenasilot Kommynuxkamuenvie: CIIOCOOHBI
KHCIIOTHI 11O UX 00BEKTUBHO OLICHUBATh JPYIroOro.
dopmynam.
28 Comu Kombunupo | ®opmupoBanus 3HaIOT OHATHE: Pecynamuenuvle: IIaHUPYIOT
BAaHHBIN KOMM YHUKATUBHBIX COJIb. II0CJIEI0BATEIbHOCTh CBOUX JEHCTBUM U
YpOK KOMIIETEHTHOCTHU B YMerT Ha3bIBaTh IPOTHO3UPYIOT UX PE3YNbTAT.
O0IIeHUU U COJIM 110 UX IlosnasamenvHvle: BbIIBUTAIOT Apr'yMEHTHI,
COTPYJIHUYECTBE CO dopmymam. yCTaHaBJIMBas IPUUUHHO-CJICICTBEHHbIE
CBEPCTHUKAMH. CocraBisitoT CBSI3U MEX]1Y U3y4aeMbIMH SIBJICHUSIMHU,
XUMHYECKUE U3BJIEKAIOT HEOOXOJUMYI0 HH(QOPMALIMIO U3

dbopMyIIBI Coei.
OnpenensroT coJiu
1o ux hopmynam

POYUTAHHOT'O TEKCTA.
Kommynuxamusnoie: ymeroT GopMyIupoBaTh
cOOCTBEHHOE MHEHHE, apI'yMEHTHPOBATh




3HaT
KJIaCCU(UKALTIIO
CpPEIHUX COJIEH.

CBOIO TOYKY 3pEHHUS, OTCTAauBATh €€ HE
BpakJI€OHBIM JIUIS IPYTUX 00Pa3oM; BIaJICIOT
MOHOJIOTHYECKOH M JTHAJTOTHIYECKOMN
(dhopmamu peun.

29-30 | KonnuectBo KomOunupo | ®opmupoBanue 3Hal0T XUMH4Yeckue | Pecynsamuenvie: CTaBAT yueOHbIE LIENH,
BemecTBa. MomsipHas | papmpiit CTOMKOrO MIOHATHS: MOJIb, npeoOpa3ys MpakTUYECKYIO 3a/1auy B
Macca BeILeCTBa. YPOK II03HABATEIILHOTO MOJISIpHAs Macca. MI03HABATEIIFHYIO, CAMOCTOSTEIILHO
UHTEpeca. 3HaAHUA Beraucnsror aQHAM3UPYIOT YCIOBUS JOCTHKEHHS LIEH,
OCHOBHBIX IMPHHIIAIIOB | MOJIIPHYIO MAaccy, OLICHUBAIOT IPABUIBHOCTD BBITOTHEHHS
Y TIPaBHJI OTHOIICHUSI | KOJIMYECTBO JeWCTBUS, TPOTHO3UPYIOT AalbHEeHIIee
K IIPUPOJIE. BEILECTBA. pas3BUTHE Tpoliecca.
Ilo3nasamenvhbie: BHIACIAIOT HEOOXOAUMYIO
UH(POPMAIUIO, CTPYKTYPUPYIOT CBOU 3HAHUS,
BBISBIISIIOT IPUYUHHO-CIICACTBEHHBIE CBS3H;
OIIPEIIEISIOT KPUTEPUH JUIISI CPABHEHUS
(hbakTOB, SIBJICHHIA.
Kommynukamugnvie: BHICITYIIUBAIOT U
00BEKTUBHO OLIEHUBAIOT JIPYTOro,
YMEIOT BECTH JIMAJIOT, BhIpabaThIBas oo1ee
pelieHue.
31 Momnstpublii 00bEM VYpok . DopmupoBaHue 3HAIOT XUMHYECKOe | Pecyisimusnvie. CTaBIT y4eOHYIO 3a/1a4y MO
ra3os. 3aKOH (hopMUpOBaH | KOMMYHUKATUBHOM MOHSTHE! PYKOBOJCTBOM YUHTEIS,
ABOrazpo Usl HOBBIX KOMITETEHTHOCTH B MOJISIPHBIH 00BEM. TUITAHUPYIOT CBOIO JACSATEIBHOCTD MO
3HaHUi yueOHOM Ymeror PYKOBOJICTBOM YUMTEJIS.
COTPYIHUYECTBE CO BBIYHUCIIATH IO Ilo3nasamenvhbie: aHAMN3UPYIOT OOBEKT,
CBEPCTHUKAMU H KOJIMYECTBY (Macce) | BBIIEISS €ro CyIIeCTBEHHBIE IPH3HAKH,
He1arorom ra3000pa3HOro yCTaHABJIMBAIOT IPHYUHHO-CIICACTBEHHBIE
BEILECTBA €ro CBSI3H.
00beM, 10 00beMy Kommynukamuenvie: yMEIOT ¢ JOCTAaTOUHON
ra3o00pa3zHoro HOJHOTOI ¥ TOYHOCTBIO BBIPAXKATh CBOU
BEILIECTBA €ro MBICJIY, BJIAJICIOT MOHOJIOTUYECKOH 1
KOJINYECTBO (Maccy). | AMAJOrHYecKON opMaMH pedH.
32-33 | Pemenue 3ama4 ¢ Ypok dopmupoBaHue YMeroT npuBouTh | Pecynamuensie: CTaBIT y4eOHYIO 3a7aqy O
UCTIOJTb30BAHUEM (OpMHPOBaH | OTBETCTBEHHOT'O pac4éTs IO PYKOBOJICTBOM YYHTEIIS,




MMOHSITUM
«KOJIMYECTBO
BEIIIECTBAY,
«MOJISIPHAs Maccay,

WS HOBBIX
3HAaHUHA

OTHOIIIEHUS K yueoe,
CIOCOOHOCTH
00y4JaroIMXCsl K
CaMOpPa3BUTHIO U

dbopMmyam ¢
HCIIOJIb30BaHUEM
MOHATHH: JI/, Mm,
M, NA.

IJIJAHUPYIOT CBOKO JIEATEIIBHOCTD 1101
PYKOBOJICTBOM YUYHUTEJIA.
Ilo3nasamenvrole: aHATU3UPYIOT O0BEKT,
BBIJICTISISL €70 CYIIECTBEHHbBIEC MPU3HAKH,

«MOJISIPHBII 00BEMY, camMo000paz0BaHUIO. YCTaHABJIMBAIOT MPUUYUHHO-CJICACTBEHHbIE
«4ucno ABoOrajapoy. CBS3H.
Kommynuxamuenvie: yMEIOT ¢ JOCTATOYHOU
MIOJIHOTOM U TOYHOCTBIO BBIPAXKATh CBOU
MBICJIY, BJIAJACIOT MOHOJOTMUECKON U
JUAJIOTHYecKoi hopMaMu peun.
34 Bopna. OcHoBaHnus. dopMupoBaHUE Hayuamcs : Peeynsmuenvie: cTaBsaT yaeOHYIO 3a1a4y M0/
WHTEJUIEKTYaJIbHbIX XapaKTepru30BaTh PYKOBOJICTBOM YUMTEIs,
yMeHHUii: paboTa ¢ CTPOEHUE MOJIEKYJIbl | IUIAHUPYIOT CBOKO AEATEIBbHOCTD IO
TEKCTOM U IPYTrUMHU BOJOPOJA, PYKOBOJICTBOM YUMTEJIA.
HMCTOYHUKAMU busnueckue u Ilo3nasamenvhole: aHATU3UPYIOT O0BEKT,
uHdopmarmu, XUMHUYECKHUE BBIJICTISISL €70 CYIIECTBEHHbBIE MPU3HAKH,
OCYILLECTBJICHUE CBOICTBa BOJBI, YCTaHABJIMBAIOT IPUUMHHO-CIIEICTBEHHbIE
aHaJlM3a ¥ CUHTE3A, OOBSCHATD CBSI3U.

yMEHUE JIeNaTh
BBIBOIIBI U 0000IIIEHNUS.

AHOMAJIUU BOBI,
CMOCOOBI OUHCTKH
BOJIbI, TPUMEHSTH B
OBITY DUIABTPHI 15
OUYHUCTKH BOJIBI,
MPaBUIILHO
UCIIOJIb30BaTh
MUHEPAJIbHYIO BOLY,
BBIIIOJIHSATH PaCyeThl
110 YPaBHEHUSIM
XUMHUYECKUX
peakiuu,
IPOTEKAIOLIHX C
y4acTHEM BOJBI.
Honyuam
B03MOINCHOCD

Kommynuxamuenvie: yMEIOT ¢ JOCTATOYHOU
MIOJIHOTOW U TOYHOCTBIO BBIPAXaTb CBOU
MBICJIY, BJIAJACIOT MOHOJIOTMUECKON 1
Jranorunyeckoi opMaMu peyu.




HAYYUMbCSL:
00BEKTUBHO
OLICHUBATh
uH(pOPMAIHUIO O
BEIIECTBAX U

XUMHUYECKUX
npoleccax,
KPUTHYECKU
OTHOCHTBCS K
TICEBJOHAYYHOU
uHpopmaruu,
HEI00POCOBECTHOM
peKiname

35 PactBopbl. MaccoBast | Vpok OcyuiecTBieHne YMeTb NpUMEHSTh Pecynamusnvle: MIaHUPYIOT y4€OHYIO
AOJIA paCTBOPCHHOIO | hopMupOBaH | aHAJIM3A M CHHTE3A, 3HAHMS, YMEHUS, JeSTeIbHOCTb, OLIEHUBAIOT IPAaBUIIBHOCTh
BellecTsa. Ul HOBBIX YMEHHE JeNIaTh HaBbIKHU NPU BBINOJIHEHUS YUYE€OHBIX JIeHCTBUI.

3HAHHH. BBIBOJIBI U O0OOIICHHS. | U3YYEHUHU TEMBI Ilo3nasamenvHvle: BOCIPUHUMAIOT
dopmupoBaHUE «PacTBOpBI». UHGOPMAINIO BU3YaJbHO, JAIOT

JMYHOCTHBIX OIpeNleTICHUs] TOHATHSAM, CPAaBHUBAIOT U

IpeACTaBICHUN O IPYNIUPYIOT 0OBEKTHI, HAXOAT

LEHHOCTH MPUPOIBL. 3aKOHOMEPHOCTH.

Kommynuxamuenvie: 0pOpMIISIOT CBOH
MBICTIH B TUCBMEHHOH (hopme.

36 Iipaxmuueckas Ypok- DopMHUpOBaHUS OnpenensioT Pezynamugnvie: mpeodbpazyroT NPakTHIECKYIO
paboma Nes. IPaKTUKYM | KOMMYHUKATUBHBIX OCHOBHOE 3a7a4y B [I03HABATEIbHYIO, OCYLIECTBIIAIOT
IIpucomoenenue KOMIIETEHTHOCTH B XUMHYECKOE TI03HABATENBHYIO PEIIEKCHIO B OTHOIIEHHUH
pacmeopos co.ieti ¢ o .

X 3A0AHHOL o01enun u o0opyaoBaHue. JEHCTBUHN MO PEIICHUIO TO3HABATEIbHBIX
maccosoii doneil. COTPYAHHYECTBE CO 3HAIOT NMpaBuiIa 3amad.

CBEPCTHUKAMHU. TEXHUKH IloznasamenvHvle: NAIOT ONpeneIeHI
0€30MMacHOCTH TIPU MOHATHIM, MOTYT HAHTH CIIOCO0 pelieHus
paboTe B npoOJieMHOH 3a71aun
XUMHYECKOM Kommynuxamuenoie: yaacTBYIOT B 1uajore,
KaOuHeTe. KOJIJIEKTUBHOM OOCY>KJIEHUU MPOOJIEMBI,

BJIAJCIOT MOHOJIOTMYECKOHN U JUAJIOTHIECKOMU




(hopmamu peun.

37 O6001menue u Kom6unupo | [lanbHeiimiee YMeTb NpUMEHSI T PezynamugHnvie: caMOCTOSITEIIBHO
CHCTCMATH3AIUA BaHHBIN dbopMupoBaHUe 3HAHUS, YMEHUS U (hOpPMYIMPYIOT 3a/IaHKUE: ONMPEACISAIOT €ro
ill{gjl?;egﬁl;eeMe YPOK MO3HABATEJLHOI0 HaBBIKH MIPU 1eJb, IUNIAHUPYIOT AJITOPUTM €ro
MpeCTABHTEH UHTEpeca. BBITNIOJIHEHU T BBINOJIHEHUS, KOPPEKTUPYIOT paboTy MO X0y
HEOPraHUIECKHX dopmupoBaHue TPEHUPOBOYHBIX €ro BBITIOJIHEHUS.

BELIECTB. KOMM YHUKATHBHOM yIpaxHEHU! U Ilo3nasamenvrule.: NarOT ONPENECIECHUS
KonunuectBennsie KOMIIETEHTHOCTH B 3a/laHuil MOHSTHUSIM, OCYIIECTBIISIIOT CPAaBHEHUE
OTHOIICHUS B o011eHnn u 00BEKTOB, CAMOCTOSTENBHO BBIOUpast
XUMUAID) COTPYAHUYECTBE C KPUTEPHH JJIsl TOT0, HAXOASAT UHPOPMALIUIO
OJIHOKJIACCHUKAMH B C HCII0JIb30BAHUEM PECYPCOB OUOIHOTEK U
nporecce yueoHo — cetu HTepHeT.
M CCIIeI0BATEIbCKON Kommynuxamuenwvie: BCTynaroT B JUaJjor, a
JeSITEIbHOCTU TaKX€ y4aCTBYIOT B KOJUIEKTUBHOM
00CYX€HUH BOIIPOCOB, YYaCTBYIOT B
JIUCKYCCHUH, BJIaJICI0T MOHOJIOIMUECKOH U
JIMAJIOTUYCCKON (hopMaMK pedH.

38 Kontpoabnasn Ypok OcymiecTBieHue YMeTh NpUMeHSTh Pezynamugnvie: TIIaHUPYIOT yUeOHYIO
padora Ne2. NPOBEPKU U | aHAJIM3a U CHHTE3a, 3HAHUS, YMEHHUS, JIeSITeIbHOCTb, OLEHUBAIOT MPAaBUIbHOCTh
«Baxxkuneiimme KOpPPEKLUHU YMEHUE [eJ1aTh HABBIKH IIpU BBITIOJIHEHUS YUE€OHBIX JICHCTBUH.
NnpeACTABUTEH 3HaHUI BBIBO/IBI U 00OOIICHUS. | U3YUYCHUH TEMBI llo3nasamenvhule: BOCIPUHUMAIOT
HEOPraHu4YecKux dopMupoBaHue «Baxuenmme uH(pOpMaITUIO BU3YaJILHO, TAIOT
BeLEeCTB. JMYHOCTHBIX IpeACTaBUTENN OTIPE/ICIICHHSI TIOHATHSIM, CPABHUBAIOT U
KoanuecrBenHbie IpEeICTaBICHUN O HEOPraHUYECKUX TPYNIUPYIOT 0OBEKTHI, HAXOIAT
OTHOLICHMS B LEHHOCTH MPUPOABL. BEIIECTB. 3aKOHOMEPHOCTH.

XUMHUID) KonnuectBenusle Kommynuxamuenvie: opopmisioT cCBOU
OTHOIIICHUS B MBICIIM B TUCbMEHHOHU (hopme.
XUMHUN
Pasnen 3. OcHOBHBIE KJIacChl HeOPraHuveckux coegunenuii (10 yacon)

39 Oxcupl. Ypok ®dopMupoBaHue 3HAIOT U IOHUMAIOT | Pezynamuenvie: CTaBIT yueOHbIE 3aJa4l
KﬂafCHdJHKaHHH u (hopMUpOBaH | HHTEIUIEKTYaIbHBIX XHMHYECKHe (caMOCTOATENBHO, MTPU TIOMOIIH YIUTEINS ),
CBOUCTBA. Ysl HOBBIX YMEHUH aHaIu3a, MOHSITHUSA: OKCHUJIBIL. IUTAHUPYIOT YU4eOHYIO e TEIbHOCTD,




3HaHUU.

CHUHTE3a, YMEHUI
JIeN1aTh BHIBOJIBI.

Ywmerot
Ha3bIBATh:OKCHU/IbI
1o ux GopmyIiam.
CocraBasilot
XUMUYECKUE
(bOopMyITBI OKCHJIOB;
onpeaessiioT
OKCHJIBI TIO UX
dbopmyam.
XapakTepu3yroT
o011I1e XUMUYECKHE
CBOMCTBa

OLICHUBAIOT PAaBUIIbHOCTH BBIMOJHEHUS
JICUCTBUI U BHOCAT B HUX KOPPEKTUBBI.
Ilo3nasamenvhvie: CTPYKTYPUPYIOT TEKCT,
BBIIEJISA B HEM BTOPOCTENEHHYIO U I'NIaBHYIO
uH(OpMAIHIO, TAI0T ONpe/iesieHIe
MOHTHUSIM, YCTaHABIUBAIOT TPUYMHHO-
CIICICTBCHHBIE CBA3H.

Kommynuxamuenwvie: yMEIOT ¢ JOCTATOYHOU
MOJIHOTOW U TOUHOCTBIO BBIPAXKaTh CBOU
MBICJIY, BJIAJACIOT MOHOJIOTMUECKON U
JUAIOTHYecKoi (hopMaMu pey.

COJIE00PaA3YIOLINX
OKCHJIOB.

40 Ocnopanus. Ux Kom6unupo | ®opmupoBanue 3HatoT onpenencuue | Pecynamuenvie: CTaBAT y4eOHBIC 1ETH,
KHaSCHqJHKaHH’I H BAaHHBIN OTBETCTBEHHOI'O OCHOBAHHH. CaMOCTOSITEJIBHO aHAIIM3UPYIOT YCIOBUS
CBOMCTBA. YPOK oTHOIIEHUS K yueHuto | Knaccudukanmio u | JOCTHIKEHUS €U, OLIEHUBAIOT

UCIIOJIb3Ys XUMHUYECKHE IPaBUJILHOCTb BBINOJIHEHUS €I CTBUSL.
CIELUAIIBHO CBOMCTBa Ilo3nasamenvhbie: BHIACTAIOT HEOOXOAUMYIO
noo0paHHbIE OCHOBaHMM. YMEIOT | MHPOPMAILMIO U3 IPOYUTAHHOT'O TEKCTa,
cpeacTea. YMeHue COCTaBJIAATh CTPYKTYPHUPYIOT CBOU 3HAHUS,
OLIEHUTH CTETIEHb bopmybl OTIPENENSAIOT KPUTEPUH JIJISI CPAaBHEHUS
ycCIleXa UM HeyClleXa | OCHOBAHMM 110 (baxTOB, SBICHUH.
CBOEH AESITENbHOCTU Ha3BaHUIO, Kommynuxamuenvie: BbICITyIINBAIOT U
Ha3bIBAIOT 00BEKTUBHO OLIEHUBAIOT JIPYIoro,
COEJIMHEHUS 10 YMEIOT BECTHU JIMAJIOT, BhIpabaThiBas odIiiee
dopmyrte. peLieHue.
VYMeroT cocTaBiATh
YPaBHEHUM peakiui,
XapaKTepU3YIOLIUX
XUMHYECKUE
CBOIMCTBA
OCHOBAHHUH.
41-42 | Kucnotsr: Kom6unupo | ®opmupoBanue 3HAIOT XUMHUYECKoe | Pecynsimughvle.: TIIAHUPYIOT CBOIO padoTy,

KJaccupukanus u




CBOMCTBa

BaHHBIN UHTEJUIEKTYaIbHbIX NOHATHE:KHCIIOTa, CaMOCTOSITEJIbHO KOHTPOJIUPYIOT BpeMs
YPOK YMEHUN aHan3a, uienous. Ha3pIBalOT | BHIOJHEHUS Pa3IMYHbIX 3aIaHUM.

CHHTE3a, YMEHHM KHCJIOTHI 110 UX Ilo3znasamenvhule:

JIeNIaTh BBIBOJIBI. dopmynam. JIAI0T O peJieIeHNs MOHITUSAM,
CocTaBaslOTXUMHUY | OCYLIECTBIISIIOT CPABHEHUE, CTPOST
eckue GopMyIIbl JIOTMUYECKHU € LIENIOYKU PACCYKIEHUH,
KHCIIOT. AQHAIN3UPYIOT HCTUHHOCTD YTBEPKICHUM.
Onpeneasilor Kommynuxamuenwie: CIIOCOOHBI
KHCJIOTBI 110 UX 00BEKTUBHO OLIEHUBATh JIPYIOro.
dbopmynam. YMeror
COCTaBJIATH
YPaBHEHHUSI pEaKLUid,

XapaKTepU3YIOLIUX
XUMHUYECKUE
CBOMCTBA KHCJIOT B
MOJIEKYJIIPHOM U
VOHHOM BHJIE;
ONPEENSIOT:
BO3MO>KHOCTh
MPOTEKaHUs
TUIUYHBIX peakui
KHCIIOT.

43-44 | Conu. KombOunupo | ®opmupoBanue 3HaOT XUMHYecKoe | Pecynsamuenvie: CTaBAT yueOHBIE LIENH,
KﬂafCHdJHKaHHﬂ u BAHHBII UHTEJUIEKTYaJIbHBIX TMOHATHE:COJIb. CaMOCTOSTEJILHO aHAIIM3UPYIOT YCIOBUS
CBOMCTBA. YpOK YMEHMH aHaIu3a, YMEIOTHA3BIBATBCO | JOCTHXKEHMS LIE€IH, OLIEHUBAIOT

CHHTE3a, YMEHHUU J4 110 X (GOpMyJIaM. | IPABUIbHOCTH BBINOJIHEHUS e CTBHUS.

JIENIaTh BBIBOJBI. CocraBastorxumude | [loznasamenvhbie: BBIACIAIOT HEOOXOAUMYIO
ckue HopMyJIbl UH(GOPMAIUIO U3 IPOYUTAHHOI'O TEKCTA,
coJiei. CTPYKTYPHUPYIOT CBOU 3HAHMUS,
Onpeneysorconu OIPENENAI0T KPUTEPUH JIJISI CPABHEHUS

1o ux GpopmyJiam.
3HaT
KJacCU(UKAIUIO U
XUMHYECKHE

(akToB, SIBIECHUH.

Kommynuxamuenvie: ymMer0T ¢ 1OCTaTOUHOU
HOJTHOTOM U TOYHOCTBIO BBIPAYKATh CBOU
MBICIIM U 3HAHUS.




CBOMCTBA CpETHUX
COJIeH.

45 I'enetnyeckas cBsasb | Kombunupo | ®opmupoBaHue 3narot xumuueckue | Pezyramugenvie: NIAaHUPYIOT
MEXAY KilacCaMu BaHHBINI MMO3HaBaTEIILHBIX CBOMCTBA OCHOBHBIX | IOCJIEIOBATEIILHOCTh CBOUX JEHCTBUH U
HCOPraHMHCCKIX YPOK MHTEPECOB, KJIACCOB TIPOTHO3MUPYIOT HX PE3yNbTAT.
BEIIECT. HaIpaBJICHHBIX Ha HEOpPraHU4eCcKUX Ilo3nasamenvhole: BbIIBUTAIOT apT'yMEHTHI,
U3y4eHUe 3aKOHOB COCIMHEHUH, yCcTaHaBIMBas MPUINHHO-CJIEICTBEHHbIE
XUMMH, OIpeJielIeHNe CBSI3U MEXy U3y4aeMbIMHU SIBJICHUSIMH,
MHTEJUIEKTYaIbHbIX TFE€HETUYECKOH CBSI3U. | U3BJIEKAIOT HEOOXOANMYIO MH(OPMALUIO U3
yMEHUH YMerT COCTaBIIATh | MPOYUTAHHOIO TEKCTA.
aHaAJIU3UPOBATH ypaBHEHUS Kommynuxamuenoie: yMeroT GOpMYIUPOBATH
uHGbOpMAIUIO U XUMHUYECKHX COOCTBEHHOE MHEHHE, apryMEHTHPOBATh
JIeNaTh BBIBOIBL. peaKIuii, CBOIO TOYKY 3pEHUSI, OTCTauBaTh €€ He
XapaKTepU3yIoLue BpaXJEOHBIM JUIsl IpYrUX 00pa3oM; BIaACIOT
XUMHYECKUE MOHOJIOTMYECKOM U AMAIOrHYeCcKOM
CBOICTBA U (dbopmamu peun.
TeHETHYECKYIO CBSI3b
OCHOBHBIX KJIACCOB
HEOPraHU4eCKUX
COEJIMHEHUH
46 IIpaxmuueckas Ypok- ®opmupoBaHue YmeroT obpammatecst | Pecynsamugnvie: TpeoOpa3yroT MPAKTHUECKYIO
paboma Ne6. IPAKTHKYM. | xoMMYHUKAaTUBHBIX C XUMHUYECKON 3a/1a4y B O3HABATEIbHYI0, OCYLIECTBISIOT
Pewsenue KOMITIETEHTHOCTH B MoCy 10 1 MO3HABATENbHYIO pe(IeKCHIO B OTHOIIICHUN
9IKCNEPUMEHMATIbHBIX o .
sadan, O0IIeHNU U 1a00paTOPHBIM JEMCTBUIA MO PEUICHUIO TO3HABATEIbHBIX
COTPYAHHUUYECTBE CO 000py10BaHUEM; 3az1ad.
CBEPCTHUKAMHU. UCIOJIb30BaTh Ilo3nasamenvrule: NarOT ONpeNEICHUS
dopmupoBaHue puoOpeTEHHDIE HOHATUSAM, MOT'YT HAlTH CIIOCOO pelIeHUs
UHTEIUICKTyaJIbHBIX 3HAHUS U YMEHUS, npoOsieMHOH 3a71a9u
YMEHHIA: MOJTY4YCHHBIE MTPH KommyHnuxamuenvie: yaacTBYIOT B IUajore,

AHaJIM3UPOBATH TEKCT
yueOHMKa, pa3BUBATh
HaOJIFOTATEILHOCTD

W3YYEHUH TEMBbI
«CBolicTBa
OCHOBHBIX KJIACCOB
HEOPraHNUYEeCKUX
COEIMHEHU I TIPH

KOJUIGKTUBHOM OO CYKJICHHH MPOOJIEMBI,
BJIQJICIOT MOHOJIOTHYECKOM U THaJIOrMYEeCKOH
(dbopmamu peun.




BBIITOJITHCHHU

MPaKTUYECKON
paboTHL.

47 O6o0uenne n dopmupoBaHUE 3HaloT npasuia Pecynamusnvle: TIaHUPYIOT CBOIO padoTy,
gg;;;“%aggiiiﬂeﬂ TI03HABATENBHBIX obpareHus ¢ CaMOCTOSATEIBLHO KOHTPOJIMPYIOT BPEMSI
«OCHOBHBIC KJIACChI WHTEPECOB U MOTHBOB, | JaOOPAaTOPHBIM BBITIOJTHEHUS Pa3IMYHBIX 3aJaHUH.
HEOpraHMYECKHX HaIpaBJICHHBIX HA 000pyI0BaHHEM, llo3nasamenvhule:

COETMHEHU» u3ydeHue QU3NYECKUX | CIOCOOBI pa3feNieH sl | JAOT OMPEASICHUS TOHITUSM,
U XUMHYECKHX OJTHOPOIHBIX OCYIIECTBJISIIOT CPAaBHEHUE, CTPOSIT
SIBJICHHUH. cMeced. JIOTUYECKU € LETIOYKH PACCYKIECHUM,
YMerwT n1poBOAUTH AQHAJM3UPYIOT UCTUHHOCTD YTBEPXKICHUN
pa3zelieHueM CMecel | M3y4aroT SIBJICHUsI Ha MTPaKTHUKE.
bunbTpOBaHUEM U Kommynuxamuenwie: CIIOCOOHBI
BBITIAPHBAHUEM. 00BEKTUBHO OI[EHUBATH JPYTOTO.

48 KoHnTpoasHas Ypok dopmupoBaHUe YMerT npuMeHaTs | Pezynamugnsie: INaHUPYIOT CBOIO paboTy,
padoTa Ne3. KOPPEKIMHU ¥ | OTBETCTBEHHOIO 3HAHUs, YMEHHS U CaMOCTOSATEIHLHO KOHTPOJIMPYIOT BPEMSI
«OCHOBHBIE KJIACCHI .
HEOPraHHYECKNX MIPOBEPKH OTHOIIEHUS K yuele, HaBBIKH B XOJI€ BBITIOJTHEHUS Pa3IMYHBIX 3aJaHUH.
COeTHHEHHID» 3HaHUHN CMOCOOHOCTH U3Y4ECHUS TEMBI Ilo3nasamenvhule:

00yJaroImxcs K «OCHOBHBIE KJIACChl | JAIOT ONpeaeIeHUs TOHATHSIM,

CaMOpa3BUTHIO U HEOPraHMYECKHUX OCYIIECTBJISIIOT CPAaBHEHUE, CTPOSIT

camM0o00pa30BaHUIO COCIUHECHUI. JIOTUYECKHUE LEITOYKHU PACCYXkKICHUM,
AQHAJIM3UPYIOT HCTUHHHOCTD YTBEPXKICHHM
W3YYaroT SIBJICHUS HA TPAKTHKE.
Kommynukamusenuvie: CIOCOOHBI
00BEKTUBHO OI[EHUBATH JPYTOTO.

Pa3nean 4. [lepuoanueckuii 3axon u Ilepnoanyeckas cucrema xumudeckux iemenToB /.. Menae/ieeBa u cTpoeHne aroma.
(8 uyacon)

49 Ecrectsennble Ypok dopmupoBaHue OOBACHSIOT Peeynsimuenvie: IIaHUPYIOT CBOIO padoTYy,
;;“:E’f{c;]iglx (OPMHPOBaH | OTBETCTBEHHOIO TIPU3HAKH, CaMOCTOSATEIBLHO KOHTPOJIMPYIOT BPEMSI
AIEMEHTOB. Y5l HOBBIX OTHOIIEHUS K yuele, MTO3BOJISIOIIHE BBITIOJTHEHUS Pa3IMYHbBIX 3aJaHUH.
AM(bOTepHOCTS. 3HaHUI CIOCOOHOCTH 00beuHATH rpynnbl | [losnasamensvhule:

00yJaroImXxcs K XUMHYECKUX JAIOT OTIpeIeTICHUS TTOHATHSIM,
CaMOPa3BUTHIO U AJIEMEHTOB B OCYIIECTBJISIIOT CPAaBHEHUE, CTPOSIT
camM000pa30BaHUIO. €CTECTBEHHBIE JIOTUYECKHU € IIETTOYKHU PACCYXKIACHUM,




CEMEICTBA;
PaCKpBIBAIOT CMBICT
Ha3BaHUU
€CTECTBEHHBIX
CEMECHCTB;
OOBSCHSIOT YTO
Takoe aM(oTepHbIE

AHAJIM3UPYIOT UCTUHHOCTD YTBEPKACHUMN
U3YyYaroT SIBJICHUS HA IIPAKTUKE.
Kommynuxamusnvie: CIOCOOHBI
00BEKTUBHO OLICHUBATh JPYIrOro.

COCTMHEHUSI.

50 OtkpeiTHE Ypok ®opmupoBaHue Paszimuaror Pecynamuenuvle.: IIaHUPYIOT
HMe;I;I%ZJ;eIf:;I(%rO (GOpPMHUPOBaH | MO3HABATENBHBIX €CTECTBEHHYIO TIOCJIEIOBATENBHOCTD CBOMX JEHCTBUI 1
3AKOHA. sl HOBBIX WHTEPECOB U MOTUBOB, | UCKYCCTBEHHYIO IPOTHO3UPYIOT UX PE3YJIbTAT.

3HaHUI HarpaBJICHHBIX Ha KJIacCH(PUKALIUIO; Ilo3nasamenvhbie: BHIABUTAIOT apTYMEHTHI,

u3y4yeHne QU3NUYECKUX | apryMEHTHPYIOT yCTaHaBJIMBasi IPHYNHHO-CIICICTBEHHbBIC

U XUMUYECKHIX otHecenue [13 k CBSI3U M@Ky H3y4aeMbIMH SBJICHUSIMH,

SIBJICHUH. €CTECTBEHHOI M3BJICKAIOT HEOOXOANMYIO HH(DOPMAIIHIO U3

KJaccu(hUKaIuy. IPOYUTAHHOT'O TEKCTA.

Kommynuxamuenwvie: ymeroT GOpMyIUpOBaTh
COOCTBEHHOE MHEHHE, apr'yMEHTHPOBATh
CBOIO TOYKY 3pEHUSI, OTCTaNBaTh €€ HE
BpaXXI€OHBIM /TSI IPYTUX 00Pa3oM; BIaICIOT
MOHOJIOTUYECKON W THATOTHYECKOMN
dbopmamu peyn.

51 OcHoBHbIE CBENICHUS | Vpok HanbHelree 3HaKT CTpoeHUE Pezynamuenvie: camoCTOSITENBHO
O CTPOCHNM aTOMOB | hopmupoBaH | popMUpOBaHUE aToMa, COCTaB (GOpPMYIHPYIOT 3a]JaHHeE: ONPENENIOT ero

Ul HOBBIX MO3HABATEILHOTO ATOMHOTO Spa, 1elTb, TUIAHUPYIOT aJTOPUTM €T0

3HAHHH UHTEpeca. OIpe/IeIICHHE BBITIOJIHECHUS, KOPPEKTUPYIOT PabOTy MO X0y
dopmupoBaHue W30TOIOB, TPU BU/IA | €0 BBITOJHECHUS.
KOMM YHHKATHBHOM U3JTyYCHHS, Tlo3nasamenvhvie: TAIOT OMPEACIICHUS
KOMITETEHTHOCTH B oIpeieTIcHre HOHSATHSM, OCYIIECTBISIOT CPABHEHU S
O0IIeHUU U MOHATHUS 00BEKTOB, CAMOCTOSITEIIEHO BBIOM past
COTPYAHHYECTBE C «XHUMHYCCKUI KPUTEPUH JIJIS 3TOT0, HAXOIAT UH(POPMAITHIO
OJTHOKJIACCHUKAMHU B | DIIEMEHT). C UCIIOJIb30BAHNEM PECYPCOB OMOIMOTEK U

nporecce yaeOHoi
ACATCIbHOCTU.

cetn MHTEpHET.
KOMMyHuKdmuGHble.' BCTYIAKOT B AXAJIOT, 4




TaK)K€ y4aCTBYIOT B KOJUIEKTUBHOM
00CYXKICHHH BOIIPOCOB, YYaCTBYIOT B
JUCKYCCHUH, BIAJCIOT MOHOJOTHYECKON 1
Jraornyeckoi opMaMu peyu.

52 Ctpoenue Ypoxk dopMHUpOBaHUE Ymeror Pecynamuenvle: BHINOTHAIOT
AIEKTPOHHBIX (hopMHPOBAH | 1103HaBaTeBHBIX cOCmaensAmy: CXeMbI | 3aJIaHHE T10 MPEJIOKCHHOMY aJITOPUTMY, a
000J10YeK aTOMOB 131 HOBBIX UHTEPECOB, CTPOEHHUS aTOMOB TaKXe CaMOCTOSATEIbHO COCTaBIISIOT IIaH
XUMHYCCKUX HatH HATPaBIICHHBIX HA nepBbIx 20 BBITIOTHCHUS 3a]JaHUSI.
anemeHTOB 1-20 B W3y4YECHUE IPUPOAHBIX | JIIEMEHTOB B llo3nasamenvbhbie: BOCHPUHUMAIOT
tabmune [1.1. 00BEKTOB, IOHUMAHMSI | IEPUOJUYECKON MH(OPMAIUIO Ha CIIYX U BU3YaJIbHO,
Meneneesa. LEHHOCTH MPUPOIBL. CHCTEME; CTPYKTYPHUPYIOT TEKCT, BBIAEIAA B HEM
dopmupoBaHUe 00BACHAIOM: BTOPOCTENEHHYIO U TJIaBHYIO HH(OpMAaIHIO,
9KOJIOTUY ECKOU bu3nYeckuii CMbICT | AAIOT ONpEesIEHUE MOHATUSIM.
KYJIBTYPbl Ha OCHOBE HOMEpOB I'pynibl U | KommyHukamueHvle. BIAJCIOT B yCTHOU U
IPU3HAHMS LEHHOCTU | EpUO0Ja, K KOTOPbIM | MUCHbMEHHOM Peyblo, y4acTBYIOT JUAJIOre, a
YKU3HU BO BCEX €€ MPUHAJJICKUT TaKXe B KOJUJIEKTUBHOM 00CYKJIEHUU
IIPOSIBJICHUSIX. anement B [ICXD BOITPOCOB.
JI.1. Menneneena,
3aKOHOMEPHOCTH
M3MEHEHUSI CBOWCTB
AIIEMEHTOB B
npezenax MaibIX
NEpUOJ0B U
TJIABHBIX TIOITPYIIIL.
53 [Tepuonnueckas Kombunupo | OnpenesnsitoT cBorO Hayuamca: Pezynamusnvie:
CHUCTEMa XUMUYECKUX | BAaHHBIN JUYHYIO MMO3UITHIO, OIKCHIBATH U [InanupyroT cBOM JIEHCTBUS B COOTBETCTBUH
anemenTtoB J[.1. YpOK aJIeKBaTHYIO XapaKTepu30BaTh C IIOCTABJICHHOM 3a/aueil U yCIIOBUSAMU €€
Menneneena muddepenniupoBanny | TabnuuHyro Gopmy | peanm3anuu
10 camoolieHky ceoux | [ICXD JI.1.

YCIIEXOB B yueOe

MenneneeBa; ge1aTh
YMO3AKJIIOYEHUS O
XapakTepe
N3MEHEHHUS CBOMCTB
XUMHYECKUX

Ilo3nasamenvruvle.: CTaBsAT

U GOPMYIHPYIOT IEJIN U IIPOOIIEMBI YPOKa;
OCO3HAHHO W MTPOU3BOJIBLHO CTPOST B YCTHOU
¥ TUCBMEHHOU opMme




3JIEMEHTOB C
YBEJIMYEHUEM
3aps10B ATOMHBIX
sanep.

Honyuam
B603MOICHOCIb
HAY4YUmuCsi.
MIPUMEHATH 3HAHUA O
3aKOHOMEPHOCTAX
MEPUOINYECKOMN
CHCTEMBI
XUMHYECKUX
3JIEMEHTOB IS
00BICHEHHS U

Kommynuxamuenuvie:
Bnanenue MOHOJIOrMYECKOH U
JIUAJIOTUIECKON popMaMu pedn

MpEeBUICHUS
CBOMCTB
KOHKPETHBIX
BEIIECTB
54-55 | Xapakrepucruka VYpok dopMHUpoBaHUE Hayuamca: Pecynamusnvle: cTaBAT yueOHbIE 3a7a4M HA
XUMHUYECKOTO (hopMupoBaH | TO3HABATEIHHBIX XapaKTepU30BaTh OCHOBE COOTHECEHUS TOT'0, YTO YK€ U3BECTHO
JJIEMEHTa Ha WSl HOBBIX WHTEPECOB, XUMUYECKUEC Y YCBOCHO yYaIllUMCsI, U TOTO, UTO eI
OCHOBaHHH €T0 3HaHUH HaIpaBJICHHBIX HA AJIeMeHTHI 1-3 —T0 HEU3BECTHO

IIOJIO’KCHHUS B
HEPUOANYECKON
CHCTEME.

W3YYEHUE PUPOIHBIX
00BEKTOB, ITIOHMMAHUS
LEHHOCTHU MIPUPOJIBI.
dopMupoBaHUE
9KOJIOTUYECKOU
KYJbTYpbl HA OCHOBE
MPU3HAHUS LIEHHOCTH
J)KHU3HHU BO BCeX €€
MPOSIBJICHUSIX.

nepuo/a mo ux
nonoxkenuio IICX0D
JI.1. Menneneena.
Honyuam
603MOICHOCMb
HAYUUmMbCsi:
OIHUCHIBATH
U3YYCHHBIC
00BEKTHI KaK
CHUCTEMBI, IPUM CHSIS
JIOTHKY CHCTEMHOT'0
aHalm3a

Ilo3nasamenvHble: CaMOCTOATEIILHO
BBIIEISIIOT U (OPMYIMPYIOT 103HABATEIbHYIO
()13

Kommynuxamuenwvie: GOpMyIupyroT
COOCTBEHHOE MHEHHE U MO3ULIUIO, 3a/1al0T
BOIIPOCBHI, CTOST IIOHATHBIC [JIs IAPTHEPA
HIOHSTHSA




56 3HayeHue Kom6unupo | ®opmupoBanue 3HaroT Pecynamusnvle: cTaBaT yueOHbIE 3a7a4M HA
ITepuonuyeckoro BaHHBIN II03HABATEJIbHBIX (bOopMyIHPOBKY OCHOBE COOTHECEHUS TOr'0, YTO YK€ U3BECTHO
3aKOHA U YPOK UHTEPECOB, IIEPUOANYECKOTO Y YCBOEHO y4alllUMCs, U TOT0, YTO €IIé
Ilepunoanueckoi HaIIPaBJICHHBIX Ha 3aKOHa, HEU3BECTHO
CHCTEMBI U3Yy4YEeHHE IPUPOIHBIX | ONPEIECIECHHE IlosnasamenvHble: CaMOCTOATEIIBHO
XUMHUYECKUX 00BEKTOB, TOHUMAHUS | TIEpHO/a, BBIJICISIIOT ¥ OPMYITHPYIOT TO3HABATEIBHYIO
aneMeHToB JI.1. LIEHHOCTU IIPUPOJIBI. du3nyeckuii cMbICT | LENb
Menneneesa. Ne mepuona, Kommynuxamuenvie: popMmynupyror

OIIpEIETICHNE COOCTBEHHOE MHEHHE U MO3ULIUIO, 3a/1al0T
IpYIIIBI, BOIIPOCHI, CTOSIT MIOHATHBIE IS TApTHEpA
(bu3MUecKUil CMBICTT | TIOHATUSA

Ne rpynmsl.

Pasznen 5. Xumuueckas cBsi3b. OKMCJIUTEIbHO-BOCCTAHOBUTEIbHbIEC peakuuu. (8 4yacos)

57 WNonnas xumuueckas | Ypok OpueHTHpyoTCsS B 3HaKOT Xumuueckoe | Pecynsmuenvie: 0CO3HAIOT TO, UTO YK€

CBS3b. (bopMupoBaH | HPAaBCTBEHHOM noHsmue: VOH, YCBOEHO U TO, YTO €€ HY>)KHO YCBOUTb, HA
Ys HOBBIX COJIEP’)KAHUU U CMBICJIE | HOHHASl XUMUYECKast | OCHOBE 3TOr'0 CAMOCTOSITEJIbHO CTaBSIT
3HAHUM COOCTBEHHBIX CBSI3b. YMEIOT y4eOHBIE 3aa4H.

MOCTYIKOB onpenensTh MOHHYI0 | [lo3nasamenvrvle: BOCIPUHUMAIOT

CBSI3b B XMMHUECKHX | WH(OPMAIMIO HA CIIyX M BU3YAIIBHO,

COEIMHEHUSIX, CTPYKTYPHUPYIOT TEKCT, BBIIEJSISI B HEM

COCTaBJISATh CXEMBI BTOPOCTENEHHYIO U TJIABHYIO HH()OPMAIIHIO,

00pa3oBaHUs JIAIOT OMpe/IeNICHUE MOHSITUSIM, CPABHUBAIOT U

HMOHHBIX TPYNIUPYIOT O0HEKTHI.

COEIUHEHUN. Kommynukamuensie: B1aaeloT yCTHOU U
MACbMEHHOM PEYbI0, YHACTBYIOT B JUAJIOTE, &
TaK)K€ B KOJIJIEKTUBHOM OOCYXEHUU
BOITPOCOB.

58 KoBanentnas Ypok DopMHUpOBaHUE 3HaloT onpenesieHue | Pecynamugnvle: CaMOCTOATENBHO
XUMUYECKas CBA3b (¢hopmMupoBaH | criocoOHOCTU HENOJIIPHOU OIPENENIAIOT 11eJIb Y4eOHOM! 1eITeTbHOCTH,
KoBanentnas N HOBBIX y4aluxcs K KOBAJICHTHOM CBSI3H, IJIaH BBIMOJIHEHUS 3aJJaHUM, OI[CHUBAIOT
HEIIOJIApHAs CBA3D. 3HaHUMU CaMOpPa3BUTHIO U MEXaHU3M IIPaBUJIBHOCTH BBIIIOJIHEHUS 3aJaHUN.

caM000pa30BaHUIO HA
OCHOBC MOTHBAaIIUHU K
00y4EeHHIO U

00pa3oBaHUsl CBSI3H.

Iloznasamenvruvie: BBIJCIAOT U
(OpMYIHPYIOT TTO3HABATEIILHOU T[EITH,
W3BJICKAIOT HEOOXOAMMYI0 HH(OPMAIINH U3




IIO3HAHUIO.

TEKCTa, CTPOAT JIOTUYECKUE LIETIOYKU
paccyXaeHui.

Kommynuxamuenvie: BIaaerOT yCTHON U
MHUCbMEHHON PEYbl0, YHACTBYIOT B UAJIOTE, &
TaK)K€ B KOJIJIEKTUBHOM OOCYXKCHUU
BOIIPOCOB.

59 KopanenTtHas KomOunupo | ®opmupoBanue 3HaroT onpenenenue | PecynramugHvie: CaMOCTOSITEIHEHO
MOJISIPHAS CBSI3b. BaHHBII OTBETCTBEHHOTO AIIEKTPOOTPHUIIATEIIHH | OMPEACISIOT I[eb YIeOHOU AesITEbHOCTH,
YPOK OTHOIIICHUS K YUCHUIO, | OCTH, KOBAJICHTHOW | TUIaH BHITIOJHEHUS 3aIaHUMN, OI[EHUBAIOT
TOTOBHOCTH K MOJISIPHOM CBSI3H, MPaBHIILHOCTh BHIMOJTHEHUS 33JaHUH.
CaMOpPa3BUTHIO. MeXaHU3M Ilo3nasamenvhole: BHIIETAIOT U
dopmupoBaHUe 00pa3oBaHus CBS3U. | (GOPMYIUPYIOT MO3HABATEIBHOM 1IN,
UHTEIUICKTyaJIbHBIX YMEIT onpeAensaTh | U3BJIEKAIOT HEOOXOIUMYIO HH(GOpPMAIIUHU U3
YMEHHA, CTPOUTH KOBAJICHTHYIO TEKCTa, CTPOST JIOTMICCKHE IETTOYKH
paccyxeHus, MOJIIPHYIO CBSI3b B paccyxIeHUH.
aHaAJIM3UPOBATbD, COEIMHEHUSX, Kommynuxamusnvle: BnaneroT yCTHON U
JIeNaTh BBIBOJIBI 3aMHChIBATh CXEMY MUCHbMEHHOH PeYblo, y4acTBYIOT B JHAJIOTE, a
00pa30BaHUs CBSI3U. | TAKXKe B KOJUICKTUBHOM O0OCYKIEHUU
BOIIPOCOB.
60 Merammyeckas Ypox dopmupoBaHUe 3HaT xumuueckoe | Pecynamugnvie: TIIaHUPYIOT yYeOHYIO
XUMHYECKasl CBS3b. (hOpMHPOBaH | orpercTBEHHOrO noHamue: JeSITEIbHOCTD, OLEHUBAIOT MPAaBUIBHOCTh
131 HOBBIX OTHOIIIEHUS K y4€0e Ha | MeTa/uInYecKas BBITMOJIHCHUS YUCOHBIX JICH CTBUH.
HaHun OCHOBE MOTHBALIUU K | CBSI3b; COCTaBJISIIOT Ilo3nasamenvhbie: BOCIPUHUMAIOT
00y4YEHUIO U CXEMBI ee uH(GOPMAIUIO Ha CIYX U BU3YaJIbHO, JAlOT
MIO3HAHMUIO. 00pa3oBaHUS OIIpeNeTICHHsI TOHSITHSIM, CPABHUBAIOT U
TPYIIAPYIOT 00BEKTHI, HAXOIST
3aKOHOMEPHOCTH.
Kommynuxamuenvie: yaacTBYIOT B IUajore,
0(hOpMITAIOT CBOM MBICIH B YCTHOH H
MMCBbMEHHOH (hopMme.

61-62 | Crenenp OKUCIEHUSA. | YPOK VYyacTBy1OT B uanore | 3HaKOT Pecynamuenvle: cTaBAT yueOHbIE 3a1a4u
Pemenue (opMUpOBaH | Ha OCHOBE orpeJielIeHHe (caMOCTOSATENBHO, MTPU TIOMOIIH YIUTENS ),
YIPaXKHEHUH TI0 TEME | sl HOBBIX paBHOIPaBHBIX TIOHSTHUS «CTEICHb IUTAHUPYIOT YUEOHYIO e TSIIbHOCTD,
«CrereHn 3HAHHH OTHOIIICHUH U OKHCITICHHSD OLICHUBAIOT IPABWIILHOCTH BBITTOJIHECHHS




OKHCIICHU S B3aMMHOTO YBaKEHUS, | .YMEIOT JICUCTBUI U BHOCAT B HUX KOPPEKTUBBI.
BbIpabatbiBas obmiee OIpEeAEISTh IlosnasamenvHvle: CTPYKTYPUPYIOT TEKCT,
perieHue. CTETEeHb OKHUCICHUS | BBIACISISA B HEM BTOPOCTEIICHHYIO U TJIAaBHYIO

o popmyiie nH(}OpMaITIIO, Ta0T ONpEeIICHIE
BEIICCTBA U MOHSTHSIM, YCTaHABJIUBAIOT TPUIHMHHO-
COCTaBIISATH CIIEICTBEHHBIE CBS3H.

(bopmyIbl IO Kommynuxamuenvie: yMeI0T ¢ 10CTaTOYHON
CTENEeHH MOJIHOTOW U TOUHOCTBIO BBIPAXKaTh CBOU
OKHCIIEHHUS, MBICJIY, BJIAJACIOT MOHOJIOTMUECKON U
UCIOJIb3YS IIPU JUaIOrn4eckoi hopMaMu pey.

3TOM psijg

AJIEKTPOOTPHULIATEIbH

OCTH.

63 OKuCIUTENBHO- Kom6unupo | ®opmupoBanue 3HatoT xumuyeckue | Pecynamuenvie: CTaBsIT ydeOHBIC 1ETH,
BOCCTAHOBHTEIILHBIC | BAaHHBIN OTBETCTBEHHOT'O NOHAMUSL CaMOCTOSITEJIbHO aHATU3UPYIOT YCIOBUS
peaxkuuu. YPOK OTHOUIEHUS K YUYEHHUIO | OKUCIUTEINb U JIOCTUKEHUSI 11€JTU, OLICHUBAIOT
pelieHue UCIOJIB3YS BOCCTaHOBHTEIIb, NPABUJIBHOCTD BBITTOJHEHUS 1€ CTBUSI.
YHpaKHEHUH. CrHenuaIbHO OKHUCIICHUE U Ilo3nasamenvHhule: BBIICTSIOT HEOOXOAMMYIO

noo0paHHbIE BOCCTaHOBJICHHE. nH()OPMAITUIO U3 POYUTAHHOTO TEKCTA,
cpeacTea. YMeHue Onpeoensiom: CTPYKTYPHUPYIOT CBOU 3HAHUS,
OIICHUTH CTETICHb CTETICHb OKHMCIICHUS | OMPEICNSIIOT KPUTEPHH [T CPAaBHEHUS
ycIiexa Wi Heycrnexa | 3JeMEHTa B (hakToB, SIBICHUU.
CBOEH AESITENbHOCTU COEIMHEHUH, Kommynuxamuenvie: BEICTYIIUBAIOT U
OKHUCIIUTENU U 00BEKTUBHO OI[€HUBAIOT APYTOro,
BOCCTaHOBHTEIIH, YMEIOT BECTHU JIMAJIOT, BhIpabaThiBas odIiiee
TUIT XUMUYECKON peuieHue.
peaxkuuu 1o
W3MEHEHHIO CTETICHU
OKHCJICHHSI
XUMHUYECKUX
JIEMEHTOB.

64 VYnpaxHeHus B VYpoxk - DopMHUpOBaHUE Ywmerot onpenensats | Pecynamushsie: TpeoOpa3yoT NPaKTHUECKYIO

COCTaBJIEHUU MPAKTUKYM | KOMMYHUKATHUBHBIX CTENEeHb OKHUCIEHUSl | 3a/1ayy B MO3HABATENbHYIO, OCYIIECTBIISIIOT




OKHCIIUTEJILHO- KOMITETEHTHOCTH B 3JIEMEHTOB B II03HABATEJIbHYIO PE(IEKCHIO B OTHOLICHUN
BOCCTaHOBHTEJIbHBIX 00IeHNH U COEIMHEHHUH, JIeWCTBUI MO PEILICHUIO TO3HABATEIbHbBIX
peakuii. COTPYAHHYECTBE CO OKHCIIUTENU U 3azad.
CBEPCTHUKaMHU. BOCCTAaHOBUTEJIH, Ilo3nasamenvrule: NatOT ONpeeIeHHs
dopmupoBaHue OKHCIICHUE U HOHSTHSM, MOTYT HalTH CITOCOO penIeHus
MHTEJUICKTyaTbHBIX BOCCTaHOBJICHHE po0IeMHON 3a1a4u
YMEHUMN: Kommynuxamuenvie: yuacTByIOT B 1UAJIOre,
aHAJIM3UPOBATH TEKCT KOJUIEKTUBHOM 00 CYXJIEHUH MTPOOIJIEMBI,
yueOHHuKa BJIaJICIOT MOHOJIOTHYECKOM U 1MaJIornuecKoin
hopmamu peun.

65 O06o0mIeHNE U Ypok dopmupoBaHus VYMeT Peeynssmuenvie: NIaHUPYIOT
cHCTeMaTH3aLNA KOPPEKILUH U | KOMMYHUKAaTHUBHBIX XapaKTEPHU30BATh: | NOCIC0BATENLHOCTE CBOMX JeicTBUi U
3HAHUI 110 TEMaM pOBEPKH KOMITETEHTHOCTH B [ICX3 1. IPOTHO3UPYIOT UX PE3YINIbTAT.

«[13 u IICXD .. 3HAHUU o0I1eHNnN U Ilo3nasamenvHvle: BBIIBUTAIOT ApI'yMEHTBHI,
MeneneeBa u COTPYAHHYECTBE CO Menneneesa, yCTaHaBJIMBAs IPHYNHHO-CIICICTBEHHBIE
CTPOEHUE aTOMa» U CBEPCTHUKAMMU. 3HAKOT COCTaB CBSI3M MEX/Y U3Y4aeMbIMU SBJICHUSAMH,
«CtpoeHnue aToMma. U3BIICKAIOT HEOOXOUMYI0 UH(POPMAIIHIO U3
BEILIECTBA. CoCTaBJISIIOT: IPOYUTAHHOT'O TEKCTA.
OxucnuTenbHo- ypaBHEHHUSI Kommynuxamusnoie: ymeroT GopMyIupoBaTh
BOCCTAHOBHTEJIHHbBIE OKICITHTEIbHO- COOCTBEHHOE MHEHHUE, apryMeHTHpOBaTh
peaKINm. CBOIO TOYKY 3pEHUSI, OTCTanuBaTh €€ He
BOCCTaHOBIiI’TeHBH BpaXJEOHBIM JUIsl IpYrUX 00pa3oM; BIaACIOT
bIX pCaKnnH. MOHOJIOTHYECKOW W JHATOrHIECKOM
(dhopmamu peun.

66 KonTpoabHas Ypok - ®opmupoBaHue YMEI0T BEIYUCIIATH Pezynamuenvie: npeodpa3yroT NpakTHUYECKYIO
pa6ora Ned4. «II3 M | MpakTUKyM | KOMMYHHKaTHUBHBIX 110 XUMUYECKUM 3a/1a4y B [I03HABATEIbHYI0, OCYLIECTBISAIOT
INCX92 JA.1. KOMIIETEHTHOCTH B YPaBHEHUSM Maccy | IO3HABaTEIbHYIO pe(IIEKCUIO B OTHOILICHUU
MemnpeiieeBa u 00IeHNH U 10 U3BECTHOMY JeWCTBUI MO PEILICHNIO TO3HABATEIbHBIX
CTpOeHHe aTOMa» U COTPYIHUYECTBE CO KOJIMUECTBY 3amad.

«CTtpoeHnue CBEPCTHUKAMHU. BEIIECTBA, Ilo3nasamenvrule: NarOT ONpeeIeHUS
BelllecTBa. dopmupoBaHue BCTYIHBILETO WA HOHSTHSM, MOTYT HalTH CITOCOO penIeHus
OxucauTebHO- MHTEJUIEKTyaJIbHBIX MOJTyYaroIierocs B npoOJsieMHOH 3a71aun

BOCCTAHOBHTEJIbHbIE yYMEHUI: pe3ynbTaTe peakuuu, | Kommynuxamuenvle: y4acTBYIOT B IMAJIOTE,




peaxkuumn». aHAIM3UPOBATH TEKCT | U HA0OOPOT. KOJIJIEKTUBHOM OOCYXKJI€HUU TPOOIIEMBI,
y4ueOHMKA BJIQJIEFOT MOHOJIOTHYECKON U JIUAJIOTHYECKOHN
(dbopmamu peuu.
67 ATTecTalmoHHas
68 pabora 3a kypc 8
KJacca
KanennapHo-tremaruyeckoe IiianupoBaHue o XuMHH. 9kiaacc.(2 yaca B HeJeJ1t0, 68 yacoB B rox)
Ne Tema Kon | Conep:xanne ypoka Kontpon | Ilpakruuecka | Ilnanupyemsbie Jomamn | Jlara
-BO bHO- s 4acTh | o0pa3oBare/ibHbIE ee
yac OLIEHOYH | MPOrPaMMBbI Pe3yabTaThl 3aJaHue
0B ast
JesiTeIbH
0CTh
Pa3nen 1.00001menue 3HaHuii no | 5
Kypey 8 kiaacca. XuMHUYeCKHe
peaKImu.
1. | Knaccuduxarus xumudeckux | 1 Bbunapusie coemuuenust. | Texymmit | @pontanbHas | 3HATH/MOHUMATh:XMMHYECKY0 | 8 1
COCIMHEHHH . OxcHpl. Kucnorel. | xoHTpons | Gecena CHMBOJIUKY:
OcHoBaHwsL. Comn. (hopMyIBI XUMHUYECKUX
WxcBoticTBa, KIacCHpHKaIHsL. BEIIIECTB;

YMeTh: XapaKkTepru30BaTh
XAMHUYECKHE CBOMCTBa
MIPOCTHIX BEIIECTB U OCHOBHBIX
KJIaCCOB HEOPraHMYCCKUX
COCTMHCHMI.




Knaccudukarnms XUMHUYECKUX Tuner xumuueckux peakuuil mo | Tekymuii | @poHTanbHas | YMEThb onpenesATh T | § 2
peaKIleI. KOJIMYCCTBY IMPOAYKTOB | KOHTPOJIb 6CCCI[a, Orpoc XUMHNYECKOI peaxkmuu 10
peakuun. DHIOTEPMUYECKUE U KOJIMYECTBY IIPOIyKTOB
3K30TEPMHUECKUE PEaKLIUH. peaKin - TeTIOBOMY
3¢ dexTy, 3HaTh W MPUBOAHTH
NpUMEpPbl  pa3HbIX  THUIIOB
peakuuii.
CKOpoCTh XUMHUYECKHX PEaKIH. N3menenue ckopoctd | Texymmii | Pemenue YMerp pemarh 3amaud Ha | 8 3,
Karamis. XUMUYECKOM pe€aKuuu. | KOHTPOJb CUTYyallMOHHbI U3MEHEHUe CKOPOCTH | IIOBTOPUT
Karamutuueckue Xumuyeckue X 3a1a4 XUMHYECKHX PEaKInii, 3HaTh U | b
peaKuuu. Ilonstne MOHMMATh CYIIHOCTh KaTajM3a | CIIOCOOBI
«KaTaJImA3aTop». XUMHYECKUX PEaKITHA. peeHns
3a1a4 1o
XUMHH 32
8 kmacc
Pemenne pacu€THBIX 3amad Io Pemenne 3a1a4 Ha | Texymmii | Pemenne YMerp pemars 3amaun Ha | KoHCHekT
XUMUU. OIPECACIICHUC MacCOBOU 1 | KOHTPOJIb pacqéerx olpeaeieHrue MaCCOBOU u
00BEMHON IO BEIECTBa, 3ama4y 0O0BEMHON /IO BELIECTBa,
KOIMUHCCTBA BCILCCTBA, KOJIMYECTBA BEILECTBA,
HaXO0XKIEHHE MACChI, 00BbEMA 110 HAXOXICHHE MACCH, 0OBEMa
W3BECTHOMY KOJIIMYECTBY
——— [0 M3BECTHOMY KOJIHMYECTBY
BEIIECTBA.
TpenuHr B COCTaBJICHUU VnpaxHenuss Ha cocraBieHue | Tekymuii | Pemenue YMeTh cocTaBnATh ypaBHEHMs | KoHcnekT
YPaBHEHUI peaKUuii. YpaBHEHUI peaKui. | KOHTPOJIb | PACYETHBIX peaxiuii, PacCTaBJIATh
PaccraBnenue xo3dduuuenTo 3ama4y KOOpQUUMEHTB B CXeMax

B cxeMmax
peaKIuii.

XUMHUYCCKHUX

XUMHUYECKUX PEAKLIMN.

Paznen 2. Xumuueckue peakuuu
B PacTBOpax.




OneKTposMTHYeCKas OJEeKTPOJITHIN Texymmii | ®ponranpHas | 3HATH/IOHUMATh 84
JIUCCOLTUAITHSL. HEAJIEKTPOJIUTHI. KOHTpOJIb | Oeceda, ompoc | -  XMMHYECKHE TIOHSITHST:
DNEeKTPONUTHIECKas SJIEKTPOJIUT U HEIJICKTPOJIUT,
JAucconranus Crenens 3neKrp0JIHTI/IquKaﬂ
muccormaryn  CuiibHBIE U JUCCOLMALINS
cia0bie
aneKTposrThi/lucconmanus
KHCJIOT, OCHOBAaHUM M COJICH.
OCHOBHBIE TIOJIOKEHHUSI TEOPUU Kucnorsr, OCHOBaHHUs,comu | Tekymuii | YCTHBIN orpoc | 3HATh/IIOHUMATh 85
3IEKTPOIUTHIECKON BcBeTe TO /1. Monpl.Katnonsr KOHTPOJIb - XUMUYECKUE ITOHATHU:
U CCOLMALIAH. VaHUOHBI. «HOH»,  «IJICKTPOIUTHYCCKAS
JUCCOLMALINSL.
XWMUYECKUE CBOKMCTBA  KHUCJIOT Onpenenenne  kKucinoT  Kak | Tekymuit | Pemienue Ymerb 86
KakK 3JICKTPOJIUTOB. 3JIEKTPOIUTOB. MONEKYIApHOE, | KOHTPOJIb | CUTYallMOHHBI | ®Ha3bIBATh KHCIIOTHI —
MIOJIHOE VIOHHOE u X 3a7a4 XapaKTEePU30BaTh XUMUYECKUE
COKpaIIEHHOE HOHHOE CBOWCTBA KHUCJIOT.
YpaBHEHUS peakuuu. ® OMpeAeNiTh: BO3MOXHOCTh
Knaccudukanms xucnor 1o IIPOTECKaHUS TUIIAYHBIX
Pa3IMYHBIM MIpPU3HAKAM. peaKI|ii KUCIOT
TunuyHele CBOMCTBA KHCIIOT:
B3aNMOJCHCTBHE ux C
MeTalllaMH, OCHOBHBIMH
OKCHUJIAaMU, OCHOBAaHMSIMU U
colsiMU.  Pan HanpsbkeHHs
METaJIOB.
XHUMHUYECKUE CBOICTBa OnpeneneHre OCHOBaHUN Kak Ymerb 87
OCHOBAHMM KaK 3JEKTPOIUTOB. anexrporuToB. Knaccudukanys ® HAa3bIBATh OCHOBAHUS:
OCHOBaHUIL. XuMHYECKUE -XapaKTepU30BaTh:
CBOICTBa OCHOBaHHUIl. XUMHUYECKUE CBOKCTBA
BzanmopeiicTBre ¢ KHCIIOTaMU, OCHOBAHHI.

B3aMMOJICHCTBUE ILENOYEN C
pacTBOpaMH COJIEH U OKCHIaMU
HEMETAJUIOB.

® ONpeAessaTh: BO3MOXKHOCTh
MIPOTEKAHUS TUINUYHBIX
peaKuii OCHOBaHUIA.




10. | Xumudeckue CBOWCTBA coeil kak | 1 Onpenenenne  cone  kak | Texymuii | Pemenue Ymersb 88
JNIEKTPOJIUTOB. ANEKTPONUTOB.  XWMHUYECKHE | KOHTPOJb | CUTYallMOHHBI | ®Ha3bIBaTh COJIH.
CBOICTBa collel, 0COOCHHOCTH X 3a7a4 ® OIIPEACIISTD:
B3aMMOJICUCTBUS C METAJUIAMH. MPUHAJISKHOCT BEIECTB K
BzanMopeiicTBHsA ¢ KHCIIOTaMH, KJIacCy coJier
IIEJI0YaMH U COJISIMH. XapaKTepu30BaTh
XUMHUYECKHE CBOWCTBA COJIEH.

11. | I'maponu3 comneil. 1 Imapomu3.  Tmmpomms  mo | Tekyuuii | ®poHTanpHell | 3HaTh W MOHMMAThH TMOHSTHE | § 9,
KaTuoHy. ['maponus no aHuoHy. | KOHTPOJb | OIpOC «TUIPOITH3Y, OOBSACHSATH | TIOBTOPUT
FI/II(pOHI/IS 0  KAarTuoHYy U CYLIHOCTb TUponu3a, | p § 4-8.
AHUOHY. Bonoponmbiii ONpPENENATsL TUIl THAPOIM3A
TTOKA3aTECIIb. KOHKPETHOH COJIH.

12. | Pemenne  3KCIIEpUMEHTANBHBIX | 1 [TpaBuna o texHuke | Texkymuit | [lpaktudeckas | Ymers nonb3oBarkes | C. 52,
3a71a4 1o TeEMeE 0€30I1aCHOCTH. Pabota c | koHTpOIb | pabora Ne 1 | xpmmueckoii MOCy10H U | TIOBTOPHUT
«ONeKTpOIUTHYECKAs XMMHYECKUMHU PEAaKTUBAMH | Pemenue XUMHYECKUMH  peakTuBamu, | b § 1-9,
JIACCOLIMALIHSD. XMMHYECKUM  000pY/I0BaHHEM. OKCTEPUMEHTA | (\oviecTBIATE 3a7aHHBIC | TOIIOTOB

[lpaktuueckass pabora Ne 1 TBHBIX  3aJAY | e e PEAKITMH, YMETh | UTECS K
Pemrenne skcmieprMeHTaIBHBIX o Teme | <

- o TeMe «reKTpoHTH OOBSICHSITH peiiyJ'H)TaTI)I KOI;ITpOJ'IL
«ONeKTPOIUTHIECKAS qecKast XMMIHCCKHX  PeaKiyH, 3HaTb | HOH
aucconManys».  IloBropeHue qwccoumammsy | pasuia o Th. pabore.
TEM pasjena, IOArOTOBKA K

KOHTPOJIBHOM paboTe.

13. | Kontponbaast padora Ne 1 mo| 1 Cucremaruzanus u o6o6menne| Temarnue | KonTponbHass | AjekBaTtHO oleHnBath | 8 4-9
TeMe «XUMHYECKHE pEaKIUd B TIOHATHIA pasJena. CKHH pabora Ne 1 mo| pe3ysbTarThl yueOHOI
pactBopax». KOHTPOJIb | TEME JICATEIIbHOCTH, 0CO3HABAaTh

«XUMHHYECKAE | ypppmpl Heycrexa 7
peakinn B 00 TyMbIBaTh IU1aH
PacTBopax». BOCTIONIHEHHSI ~ MPOOENIOB B
3HAHUSX U YMEHHSIX.
Pa3nen 3. Hemeramabl u ux | 24

COCTMHCHU .




14. | Obmas XapaKTepUCTHKA Oomas xapakrepuctuka | Tekymuit | @poHTanpHas | 3HATH: 810
HEMETaJlIOB. HEMETAJUIOB:  IOJIOXKEHHE B | KOHTpoib | Oecena, onpoc | emonoxenue 33 B [ICXD;
nepuonnyeckor cucreme J.N. -CTPOEHHUE aTOMOB
MeHpeneeBa. HEMETaJUIOB, (PH3MIECKIe
Kpucrannuueckoe  crpoeHue CBOIiCTBa.
HEMETAIJIOB - MPOCTBIX Ymers:
BEIIIECTB. ANIOTpONHSL ® XapaKTepU30BaTh
dusuyeckue CBOICTBa CBOMCTBA HEMETAJJIOB;
HEMETaJIOB. ® 1aBaTh XapaKTEPUCTHKY Ha
ocHose nojioxeHus B [1.C.
® CpaBHUBaTb HEMETAJUIbl C
MeTaJulaMu.

15. | O6mas XapaKTepUCTHKA CrtpoeHue aToMOB rajoreHoB u | Tekymuid | YCcTHbIM onpoc | 3HaTh ~ cTpoeHne  atomoB | § 11
anementoB  VIA-rpynner  — uX creneHu okucienus. CTpoe- | KOHTPOJb raJIOreHoB, CTETIeHU
raJloreHoB. HUE  MOJIEKYJ  TIaJIOI€HOB. OKMCJICHHUS,

¢usnveckne ©  XUMHYECKUE ¢usnveckue MW XUMHUYECKHE
CBOMCTBa TaJIOTEHOB. CBOMCTBA.
[IpuMeHeHHEe TaJOreHOB M HX Ymerts:
COCIMHEHNA B  HApOJHOM © COCTaBJISATH CXEMBbI
XO3SIICTBE. CTPOEHHUSI aTOMOB
®  OOBSACHATH  HM3MEHEHUS
CBOWCTB
TaJIOTeHOB B IPYIIIIE;
3aIHChIBATh-
Ha3BaHUSl PEAKUUH C TOUYKH
3penus OBP.

16. | CoeauHeHwMsI TAIOTEHOB. I"anorenoBogopo/ibl 1 UX cBoK- | Tekymumit | [luchmennslit | 3HaTh KadecTBeHHYIO | § 12

cTBa. ['ajoreHu ibl 1 UX CBOM- KOHTPOJIb | OIPOC PEaKIHIo Ha XJIOPUA-HOH.

CTBa U MPUMEHEHHE. Ymerb XapaKTepU30BaTh
CBOMCTBA BaKHEHIIINX
COCMHECHUM raJloreHOB;
pacrio3HaBarb OTIBITHBIM
IIyT€EM  pacTBOp  COJISTHOU

KHCJIOTHI.




17. | 3yueHne  CBOWCTB  COJIIHOH IIpaBuna texuuku | Texymmit | [lpaktudeckass | Ymers MOJIL30BaThCS | C. 72
KHCJIOTHI. Oesonacnoct. IlpakTudeckas | KOHTponb | pabora Ne 2 | xpmudeckoit — mocymoit
pabora Ne 2  «M3ydenwue «M3yuenue XUMHYECKHMH  PEaKTUBAMH,
CBOMCTB COJITHOW KUCIIOTBI». CBOHCTB 3HATE W yMeTh OOBACHSTH
COJAHON CBOICTBA COJITHOW KHCIOTHI.
KHCIIOTBD).
18. | Xanbkorensl. Cepa. Xanbkorensl. Ctpoenue atoma | Tekymuit | YcTHBIN onpoc | YMETh: 8§13
Cepbl M CTENEHH OKHUCICHHS | KOHTPOJIb -XapaKTepU30BaTh
cepel.  Amromponus  cepbi. XUMHYECKUH  3JEMEHT [0
XUMHUYECKUE CBOWCTBA CEPBHI. MOJIOKEHUIO
Cepa B TIPUPOJIE. B [ICXD u crtpoenus
buonorngeckoe 3HaYCHHE aToma;
Ccephl, eé MIpUMEHEHNE - 3amUChIBaThb  YpaBHEHHUS
(memepkypuzanus). peakuuii cepsl ¢ MeTajulaMH,
KHCIIOPOIOM U JAPYTHMHU
HEMeTaJlaMi
19. | CepoBonopon u CyabhHIbL. CepoBoaopoHasi KUCIOTA. Texkymuit | [Tucemennbni | 3HaTh cBoiicTBO | § 14
Comu  cepoBOJOPOIHOM KOHTPOJIb | ONpOC CEpOBOJOPOTHON KHCIOTHI U
KUCHOThL. [Ipumenenue. ed coJIeit, TpUMEHEHNe
HEKOTOPBIX XUMHYIECKAX
COCIMHEHNN.
20. | KucnopomHble cCoeIMHEHUS CEPBI. Oxcunpt cepet (IV) u (VI), ux| Texymmii | Pemmenne 3HaTh: HOPMYIIBI OKCHIOB; 815
MOJTy4EeHHUE, CBOWCTBA W MPHME- KOHTPOJb | CUTYyallOHHBI | YMETb:
HEHUe. CepHnas X 3a7a4 . XapakTepru30BaTh
KOHLICHTPUPOBAaHHAs U ¢usnyeckue " XMMHYECKHE
pasbasrennas.CepHucras CBOWCTBA OKCHJIOB;
KHUCIIOTA. ® CHOJNB30BATh 3HAHUS UL
OXpaHbl cpenbl (KHCIIOTHBIE
TTOXKIIH ).
21. | Usyuenue CBOWCTB CepHOM IIpaBuna o texuuke | Texymmit | [lpaktudeckass | Ymers nonb3oBarecs | C.86
KHCJIOTBI. OezomacHoctr. [IpakTudeckas | KOHTpoib | padora Ne 3




pabora Ne 3 «I3yueHue «M3yuenue XAMUYECKOH  TMOCYJIOH U
CBOWCTB CEPHOU KHUCIIOTHD. CBOIICTB XUMUYECKUMU pEaKTHBaMH,
CepHOM 3HaTb M yMETh OOBSACHSITH
KHCTIOTBI». CBOMCTBA CEPHOI KMCIIOTBI.
22 | O6mias XapaKTEpUCTUKA Oomas xapakrepuctuka | Texymuii | ®dponrtansHas | 3HaTh KpyroBopor asora B | § 16
3eMeHTOB VA-rpynmbl. A30T. 3JIEMEHTOB VA-Tpynmel. | KOHTponb | Oecefa, ompoc | MpUpPOJIE.
CrpoeHre aromMa M MOJIEKYJIBI YMmers TwmcaTh  ypaBHEHUS
aszora. Ousnyeckne U XUMHYE- peakuuii B ceere OBP
CKUE CBOMCTBa a30Ta B CBETE
OBP. [Tpumenenue
ullonyuyenue. Hurpupl.
23. | Ammuak. Com aMMOHHUSL. Crpoenne monekynbl ammuaka. | Texymmii | [TucbMeHHbI | 3HATH/TIOHUMATh XUMHYECKyro | § 17
dusnyeckne ©W XUMHYECKHE KOHTPOJIb OoIpoc CHMBOJIMKY: q)opMy_]Iy
CBOWCTBA, MOJIy4eHHE, COOMpa- aMMHaKa; CTPOECHHUE, CBOWMCTBA
HUE u pacrno3HaBaHue u NpUMeHEHHE conei
ammuaka. CoCTas, NIOIyHEHIC, aMMOHMs. YMETb Ha3bIBaTh:
@H??QGCKHC noxmecKie aMMHaK II0 €ro XWMHYECKOH
CBOMCTBA COJEH  aMMOHUS:
B3aMMOJIEHCTBUE CO LIENI0YaMHU (bopmyne; pacriosHasatTe HOH
u pasnokenue. IIpuMeHeHHe aMMOHHMS;,  XapaKTepU30BaTh:
COTIEM AMMOHISL ¢usnueckue M XUMHYECKHUE
CBONCTBA aMMUaKa.
24. | TlonydeHne aMMHaKka W M3ydeHHE IIpaBuna o texHuke | Texymmid | IIpakTiueckas | Ymers none3oBarkes | C. 94
€ro CBOICTB. Oe3omacHocTh. [Ipakrudeckas | KOHTpoib | padota Ne 4 | xpymuueckoii nocy 1o u
pabora Ne 4 «llomyuenue «Ilomygenne XUMHYECKHMH  PEaKTHBAMH,
aMMHaka H HU3y4YeHHE €ro aMMuaKa M| syath W yMeTh OGBACHATH

CBOMCTBY.

HU3YUYCHHC €ro

CBOMCTBY.

CBOIiCTBa aMMHaKa.




25. | KucnoponHsie coeHEHHs a30Ta. Oxcunst azora. Ousmueckue u | Texymuii | Pemenue 3HaTh/MOHUMATh XUMHYECKYIO | § 18
XMMHYECKHE CBOMCTBA OKCHJIA | KOHTPOJIb | CHTYallMOHHBI | CHUMBOJIMKY (OPMYJIBI OKCHIA
aszora (IV), ero monydyenue u X 3a1a4 asora (II) um okcuma asora
MIPUMEHCHHE. A3zotucras (V). YMeTb:
kucnora. Hutputel. A3orHas XapaKTepu30BaTh (pusnueckne
kucnota. Hurparel. Cenursl. CBOIICTBa  OKCHIOB  a30Ta;

XUMHUYECKHE CBOMCTBA OKCH[A
azora (IV) (kak TUMHUYHOrO
KHCJIOTHOT'O OKCHIA).

26. | ®ocdop u ero CoeaMHEHHMS. Crtpoenne aroma ¢ocdopa. | Texymuit | @ponranbHass | 3HaTh CTpOEHHUE aroma, | 8§ 19
Annomponus docgopa. | xoutposb | Gecena, ONPOC | AJUIOTPOIHBIC
XUMHYECKUE CBOICTBa BUJIOM3MCHEHHUS, CBOHCTBA H
tdhocdopa. Oxcun dochopa (V) MpUMEHeHne. YMeTh IMHucarh
—  TUOMYHBIA  KHUCJIOTHBIA YPaBHEHHUS peaxumi
OKCH]I. Oprodocdopras o0pazoBaHus ¢dochumos
KHUCTIOTa M TPH psiia e€ comew: ¢docouHa, oKcuza
tdocharer, ruapodochaTer u dochopa(V), CBOICTB
mquruapodocdater (dhochopHOH KUCTIOTHI.

27. | Oommast XapaKTepUCTHKA Crpoenue aroma yriepozpa. | Texymuit | ®poHtanbHbli | 3HaTh u ymers | § 20
3JICMEHTOB IVA-rpymsL Annomponus: armas, epagum, | KOHTPOJb | OIMPOC XapaKTepPH30BaTh CBOWCTBA
VYraepon. caoica, OpesecHbill yriepoaa. YMETh COCTaBIISITH

yeonb. AAcopOIus. Koxkc. CXEMBI CTPOCHHSL.
Koxkcoxumuueckoe

TIPOU3BOJICTBO. KapOupr.

®uU3NYEeCKUE U XUMHUYECKUE

CBOICTBa yIepoaa.

Kpyrosopor  yrmepoga B

HpHUpOJIE.




28. | KucnoposHeie COETMHEHUS Okcun  yraepoma ()  wm | Tekymwii | Pererne 3HaTh KauecTBEHHbIC peakiuu | § 21

yrieposa. yrapHblid Ta3, OKCHJI yriepoja | KOHTPOJb | CHTYyallMOHHBI | HA  YIVIEKUCIBIA Ta3 W
(IV)umu  yriekucneii  ras: X 3a/1a4 KapOoOHaTBl. YMeETh THUCATh
MOJyYeHHE, ypaBHEHHUS, OTpaxkaromye
cBoiicTBa,mpumenenue. Cocras CBOMCTBA OKCHJOB YIJIEpOJA.
u XMMHYECKHECBOMCTBA 3HaTb (bm3nonIorHYecKoe
yronpHoiKapOoHaThT M HX JIEWCTBUE Ha Opra”Husm
3HAYEHUE BIPHUPOAE W >KU3HH YrapHOTro rasa. Ymerb
yenoseka.llepexon kapOoHATOB OKa3bIBaTh IEPBYIO IOMOIIb
BI'UPOKapOOHATHI u P OTPABJICHUH.
obparHo.PacniosHaBanue — Kap-

OoHaT-MOoHAcpeaH OpYyTHX
MOHOB KUCJIOTHI.

29. | IlomyyeHune yrJIEKUCIIOrO Tasa. IIpaBuna TexHuky | Texymmii | Ilpaktuueckas | YMeTs o0paraTbCest c| C.115
KauectBennas peaxis Ha 0€30MacCHOCTH MPUBBINOIHEHUH | KOHTPOJL | padota Ne 5 | xpymmueckoii oCy10i U
KapOOHAT-HOHBL. pabortsL.Perenne «ITomyuenue 11aGOPATOPHBIM

IKCHEPUMEHTAJBHBIX  3a/ad. YTIIEKUCIIOrO 06OpYI0BAHHEM;
IIpakTrueckass padora Ne 5 rasa. PACIIO3HABATH ONBITHEIM
«Ilomy4eHne yriexkucsiaoro rasa. KavectBennas
MyTeM COEAMHEHUS
KadecTtBennas peakuus Ha peakuusi  Ha
KapOOHAT-HOHBD». KapOoHaTt- HEMCTAILTIOB,  MCIOTL30BATR
VIOHBD». npu  oOperenHele 3Y B
MPaKTUYECKOH IEATEIBHOCTH.
30. | YrieBomopopl. Opranuyeckas xumus. | Tekymwmii | Pemenue 3HaTh MOHATHS MPeae/bHEIE U | § 22
[lepBoHauanbHbIE KOHTPOJIb | CUTYAIlMOHHBI | HEMpEeIeNbHBIC YrIIeBOIOPOIbI,
CBEIICHUAOCTPOCHUU X 3aJ1a4 CTPYKTypHas (hopMyna. YMEThb
OpPraHUYECKUXBELIECTB. YTIIEBO 3aIMChIBATE CTPYKTYPHBIC
JIOPOJIBL. [penenbHbIe (opmyrmr HCKOTOpBIX
YIJI€BOAOPOIBL: METaH, 3TaH, OpTaHIHCCKIX BOICECTS,
y3HaBaThb UX MO XUMHYECKHM
MPOIIaH. Henpenenbhsie
dbopmynam, OOBSICHSTH
YIJICBOLOPOZIBL. STHIICH, MIPUMEHEHNE HEKOTOPBIX
aIeTuJIeH. CrpykrypHas YIIIEBOZIOPOOB.
¢dbopmyna. Peaxuus

ACTUAPUPOBAHM .




31. | Kucnopoaconeprkaniye Crmuptel.  OtwiioBblil  cimpt. | Tekymmit | [pesentanus | 3Harh HEKOTOpbIX | § 23
OpPraHNYecKue COSTMHEHUSI. TpéxaToMHbIit CIIUPT | KOHTPOJIb npecTaBUTeNEH
TJIMLIEPUH. Kap6onoBsre KHCJIOPOACOAEPKALIX
KHUCTIOTBI. YKCyCHasi KHCJIOTa. OpTaHHYeCKHX  COEIMHEHH,
AlleTaTHL Peaaym YMETb OOBACHSTH UX CBOICTBa
TPHCOCIHMHCHHA. W TpUMEHEHHEe, y3HaBaTh IO
CTPYKTYPHBIM (OpMYyJIaMm.
32. | KpemHuii 1 ero coeiMHEHNSI. Crpoenne aroma Kkpemuusi, | Tekymwmii | [Ipe3eHranmst | 3HaTh CBOiicTBa, 3Ha4eHue | § 24
CpaBHCHHE €TI0 CBOMCTB CO | KOHTPOJIb COEIMHEHUIA KpEeMHUA B
CBOMCTBaMH aToOMa YIrJepoja. KUBOH M HEXHBOH MPUPOJE.
Kpucrammueckuii  KpeMHHUIA: YMETb  COCTAaBIATE  (pOpMyIbL
€ro CBOKCTBA M TPUMEHEHHE. COCIHECHIH KPEMHHA,
Oxenn  xpewmms  (IV) u YpaBHEHMsI ~ peakumit it
KPEMHHUS 1 CHIINKATOB.
€roNpUpPOIHbIE
paszHoBuaHoCcTU. KpemHueBas
KHCJIOTa W €Ecoiu. 3HadyeHue
COCAMHCHUMKPEMHUSL B JKUBOU
Y HEKUBOUIIPUPOJIE.
33. | CunukarHasi IpOMBIIIEHHOCTb. Ionstue ocrymkatHoi | Texymmit | @poHranpHas | 3HaTh W TOHMMarh 3HaueHue | § 25
npombiieHHocTH.  LlemeHT. | KoHTpoib | Oeceda, OMpoC | cUIMKATHOH
Crexno. Kepamuka. Papdop. IIPOMBIILIICHHOCTH s
DasHC.
YeJIoBeKa, OCHOBBI
XMMUYECKOr0  IIPOMU3BOACTBA
cTekyia, neMmeHra, ¢apdopa,
dasHCa, KEepaMHUKH, nux
XUMHYECKUI COCTaB 51
CBOMCTBA.
34. | TlomyueHne HEMETAILIOB. DpakiuoHHas neperonka | Texkymuii | Pemnenue 3HaTh M [OHMMAaThb CYyTbh | § 26
XKHUJIKOrO BO3/yXa. DIEKTPOIIM3 | KOHTPOJb | CUTYalMOHHBI | (hpaKIMOHHOM HEPErOHKU
pacTBOpPOB. X 337124 JKHJIKOTO BO3IYXa,

ANIEKTPOIN3a PACTBOPOB.




35. | IMomyuenune BakHeHmmx | 1 Meron KHIISIIETO cinost. | Texymmii | Onpoc 3HaTh W yMEThb OOBACHATH | 8 27,
XUMHYIECKHUX COEIMHEHUI [MpuHIMND TerI000MeHa. | KOHTPOJIb I PUHLIAIIE] XUMHUYECKOTO | MMOBTOPHT
HEMETAaJJI0B. IIpuHimn MIPOTHUBOTOKA. IPOM3BO/ICTBA, HOIyYeHus | b §10-26

Tpusumn wpkyssuun. Oneym. Ba)KHEUILINX COEMHEHUIA
HEMETAJIIOB.
36. | O6o6eHne 1o Tteme | 1 Cucrematuzanus u o6o6menne| Temarnue | Pemenne AnexBaTHO ouenusars | § 10-27,
«Hemeranisl 1 ©X COETUHEHUSD. HOHSTUI pa3zena. CKHH CUTYallUOHHBl | pe3yJIbTaThl yueOHOH | MOATroToB
KOHTPOJIb | X 3a1a4 JIeATEILHOCTH, 0CO3HaBAaTh | UTHCS K
MPUYNHBI Heycrexa U | KOHTPOJIb
001yMBIBaTh IUIaH | HOM
BOCIIOJIHEHHST ~ MpoOesioB B | pabore.
3HAHMUAX U YMEHHUSX.

37. | KonrponeHast pabora Ne 2|1 Cucremaruzamus u o6o0menne] Temarnue | KoHrponmbHast | AJeKBaTHO ornenuBath | § 10-27

«Hemeramisl 1 X COETUHEHUSD. MOHATUH pa3zaena. CKHH pabora No 2 | pe3ysbTaThl yueOHOMI
KoHTposb | «Hemeramnsl 1 JIEATEIbHOCTH, 0CO3HABAaTh
ux MPUYHHBI Heycrexa u
COCTMHEHMMD). | 6,1 mmary, —
BOCTIONIHEHHSI ~ MPOOENoB B
3HAHUSX U YMEHHSIX.
Paznen 4. Merausi u  ux | 13
coeHHEHHsL.

38. | Obmas xapakrepuctuka | 1 ITomoxxenne METAJIJIOB B | Texymwuii | ®ponTameHas | YMmers xapakrepusoBath | § 28

METaJlIOB. HEePUOIUIECKOH cucTeMe | KOHTpoJib | Oecela, Olpoc | MONOKEHHE  METAUIOB B

XUMHYECKUX 3JieMeHToB J[.M.

IEPUOUYECKOU CUCTEME




Menneineesa. Ocobennoctu
CTPOEHHUSI aTOMOB METAJLIOB.
Meramaeckas

KpUCTAJUIMUECKasi peIETKa |

MeTaJUIMYecKass  XHUMHYeCKas
cBsi3p.  OOmue  Qusmueckue
CBOICTBA METAJUIOB. 3HAUCHUE
METaJlIOB B pasBUTHHU

YeJIOBEUECKOM [TUBMIJIN3AlIUH.

XUMHU4ecKkux ayeMeHTtoB JI.H.
MenneneeBa 1 OCOOCHHOCTH
CTPOCHHS HMX aTOMOB; OOIIIHe

(mzmyeckre CBOWCTBa
METAJIOB,  CBSI3b  MEXIY
(pM3MYECKUMHU CBONCTBAMH U
CTpOCHUEM METaIJIOB
(MeTaimIIecKas CBSI3b,
MeTaJlInYecKast

KpHCTaJUTHYecKasi peleTKa).

39.

XHUMHYECKHE CBOMCTBA METAJIJIOB.

XHUMHUYECKUEC CBOMCTBA
METaJIOB Kak
BOCCTAHOBHUTEJICH.

DNEeKTPOXUMUYIECKUI psia

HaHpﬂ)KeHI/Iﬁ METAJUIOB H €TI0
HCIIOJIb30BaHUEC

JULST XapaKTEPUCTUKH
XUMHAYECKHX CBOWCTB

KOHKPETHBIX
METaJLIOoB.

Texymnii
KOHTPOJIb

Omnpoc

YMmerb XapaKTepU30BaTh:
XUMHUYECKUE CBOICTBa
METaJIIOB; COCTaBIISITh
YpaBHEHUS PpeaKimid,
XapaKTepU3yIOIIHe
XUMUYECKUE CBOICTBa
METaJJIOB B CBETe
MpeCTaBICHUH 00
OKHCJIUTEIBHO-
BOCCT@HOBHUTEIIBHBIX PEaKIUIX
u ux TOJIOKCHUS B
DJIEKTPOXUMHUYECKOM pany
HanpsHKEHU I

(BzamMopelicTBre c

HEMeTaJllaMd, KHCJIOTaMH |
COJISIMU ).

8§29




40.

Ob6mas XapaKTepUCTHKa
31eMEHTOB [A-TpymIbL.

CTpoeHHE AaTOMOB MIEJIOYHBIX
METaJIIOB. [lemounsbie
MeTallUTbl — MPOCTHIC BEIIECTBA,
X (pu3nUeckue M XUMHUCCKUC

Texymunii
KOHTPOJIb

[Ipezenranus,
oIpoc

YMerb HazplBaTh COEIMHEHUS
HIETOYHBIX METaJUIOB
(oKcuApI, THAPOKCHIIBI, COJN);

§30

k - OOBSICHATE  3aKOHOMEPHOCTH
CBOICTBa Baxuelimue 3MCHCHIS CBOMCTB
COEAMHEHUS LIETIOYHBIX
MCTAILIOR B OKCHTBL, LIEIOYHBIX METAJIIOB 13
TUAPOKCUIBI W COIMHM, HX fipeneax TTIaBHO
CBOWCTBA  NPUMEHEHHE B TIOATPYIIIBL,  CXOACTBA M
HAPOIHOM XO3SICTBE. pa3nuuusi B CTPOEHUM aTOMOB

HIEJTOYHBIX METaJIOB,;
XapaKTepU30BaTh. IIEJIOYHBIE
MeTaJuiel  (JIMUTUN, HATpHi,
KaJIMid) MO0 WX IIOJIOKCHHUIO B
MIEPUOTNIECKON CUCTEME
XUMHU4YeCcKuXx ayeMeHToB JI.H.
MeHnpneneeBa; CBSI3b  MEXKIAY
COCTaBOM,  CTPOEHHMEM U
CBOMCTBaMU LIETOYHBIX
METaJIIOB; COCTaBIISITh
YpaBHEHHU S XUMHYECKUX
peaknmii, XapaKTepU3YIOIUe
CBOICTBa LIEJIOYHBIX
METaJNIOB, HX OKCHUJOB H
TUIPOKCHUJIOB;  HCIOJIb30BaTh
NpHOOpEeTEHHBIE  3HAHUS B

IIPaKTHKE.




41.

Ob6mas XapaKTepUCTHKa
anemeHToB [IA-Tpynmsl.

CrpoeHre aTroMOB 3JEMEHTOB
IHA-rpymmeL.
[lenouno3eMenbHBIE METAIUIBI
— TpOCThIE BelecTBa, UX
¢usnveckue W XUMHYECKUE
cBoiictBa. CBoiicTBa Oepuinms
1 Martaus.

Texymunii
KOHTPOJIb

[Ipezenranus,
oIpoc

YMerbs HazplBaTh COEIUHEHUS
HIEJI0YHO3EMENBHBIX METAJUIOB
(oKCUABI, THAPOKCUIIBI, COJN);
OOBSICHAT ~ 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB
LIEJI0YHO3EMENBHBIX METAJIIOB
B peaenax TJIaBHOU
MOATPYIIIBI;  CXOACTBA U
pa3nuuusi B CTPOEHHM aTOMOB
HIETOYHO3EMENTBHBIX
METaJUIOB;  XapaKTepH30BaTh:
L1eJI0YHO3EMEIIbHBIE METaJlIbl
M0 WX  TOJIOXKECHUIO B
MIEPUOTNYECKON CHCTEME
XUMHUYeCKuX djemeHnToB JI.H.

MenpeneeBa; CBS3b  MEXIY
COCTaBOM,  CTPOGHHEM W
CBOMCTBaMHU

ICJIOYHO3CMCIIBHBIX METAJITIOB
IICJI0YHO3EMEIIBHBIX

§31

METaJIJIOB; COCTaBJIATh
ypaBHEHHUS XUMHYECKUX
peakuuii, XapaKTepU3YIOINe
CBOICTBA IETOYHO3EMEIBHBIX
METaJUIOB, HX OKCUIOB U

TUPOKCHIOB.




42. | XKEcTkocTh BOIBI M CIOCOOBI €€ Kécrkass Boma. Bpemennas | Texkymuii | Pemenue 3HaTh W TMOHMMATh ToOHsTHE | 8§ 32
ycrpanenus (1). KECTKOCTh BOABL. [lOCTOSIHHAS | KOHTPONb | CHUTYallIOHHBI | <«GKECTKAas BOAa», OOBICHATH
JKECTKOCTh BOJIBI. X 3aj1a4 OTJIMYHE BPEMEHHOM
MunepanbHas Boja. KECTKOCTH BO/IbI oT
MOCTOSIHHOW. 3HaTh CHOCOOBI
YCTpaHEHUsI BPEMEHHOH U
ITOCTOSHHOMN XKECTKOCTH BOAPBI.
43. | J)KécTkocTh BOIBI M CHOCOOBI €€ [TpaBuma o texuuke | Texymuii | IIpakTrdeckass | YMeTh yCTpaHATh BpeMeHHYO | § 32, .
yctpaneHus (2). Oe3omacHocTH.  BrimomHenue | koHTposb | padora Ne 6 | skécrkocTs BOJIBI u | 166.
nabopatopHoi paboThL. «KécrrocTh IOCTOSHHYIO C  [OMOIIBIO
Tosropenne HOHATHH BOABI 1 XuMUYECKMX PEaKTMBOB, 3HATH
IpeIbIIYIIEro ypOKa. crmocodbr  eé M COGNIONATH TPABMNA IO
[Ipaktnyeckas pabora Ne 6 YCTpaHEHUsD.
«XKéctrocTh BOABI U CHOCOOBI TEXHHKE Oe30MacHOCTH.
€€ yCTpaHEHUsD».
44. | ATIOMUHUHN U €T0 COSANHEHHSL. Crpoenue aroma amomunud. | Tekymuit | Ompoc Ymerb: 833
Ousnueckue W XUMHYECKHE | KOHTPOJb ® Ha3bIBAThH:
CBOICTBa QTIOMHHUS - COETMHEHHSI aJTIOMUHUS IO UX

npocroro BeuiectBa. Obnactu

MIPUMEHEHH S aJFOMUHUSL.
IIpuponnsie COCIUHEHUS
AITIOMUHUSL. CoennHeHunst
QTIOMUHUSL -  OKCHI U
THIPOKCHJ, WX aM(OTEpHBIH
XapakTep.

XUMUYECKUM (OopMyIiam;
® XapaKTepHU30BaTh:

AJIFOMWHUN 1o €ro
MOJIOKEHUIO B IEPUOANYECKON
CUCTEME XUMHUYECKHUX

anemenToB J[.11. Menneneena;
(usudeckne ©W XUMHYECKUC
CBOMCTBA aTFOMUHHS,

® COCTaBJISITh:
YPaBHEHUS XUMUYECKUX
peaKkuuii, XxapaKTepu3yomue
CBOMCTBa aJIFOMUHUS.




45. | XKene3o u ero coeTMHEHNSL. Crpoenne  aroma  kenesa. | Tekymmuit | Ompoc Ymersb 8§34
CreneHn OKHCICHUSI Kelie3a. | KOHTPOJb ® XapaKTEepHU30BaTh:
Ousndeckne W XUMHUYECKHE 0COOEHHOCTH CTPOEHHS aToMa
CBOICTBa JKele3a — MPOCTOro XKeJe3a 1Mo ero MOJIOKEHUIO B
BEILECTBA. Obnactu MEPUOANICCKOM cucTeme
IIPUMEHEHHS JKee3a. xumuueckux snemeHntos /.M.
MeHeneeBa;
(usnveckne U XUMUIEeCKUe
CBOWCTBA XKEIIE3a.
46. | Pemienne  3KCIIEPUMEHTATBHBIX [MpaBuna mo T.b.O0wscHsTh | Texymuit | [lpaktudeckas | YMeTb: C. 177
3aja4 1o Teme «MeTaubly. PE3yIBTaTHIONBITOB U | KOHTpodb | pabdora Ne 7| e xapakrepu3oBarh:
3aIICHIBATH Pemenne XUMHYECKHE CBOICTBa
ypaBHEHUSIpEaKINii B OKCIIEPUMEHTA | METAJUIOB M UX COCIIMHCHHUI;
MOJICKYJISIpHONH HMOHHOH JMBHBIX 337124 | e COCTaBJISATH:
(opmax. 1o TeME | ypaBHEHHUs XHMHYECKHX
«Merab». peakiyii, XapakTepU3yroIue
CBOMCTBA METANIOB MW UX
COCIMHCHU;
e oOpammarecs:
C XUMHYECKONW TMocynoll u
J1a00pPaTOpHBIM  000pYIOBa-
HHEM;
®  KCIONIb30BaTh
npuoOpeTEHHbIE 3HAHNA B
NPAKTHYECKOU NIEATEIBbHOCTH
U NIOBCEJHEBHOM JKU3HU IS
Oe3omacHoro oOpamieHus: ¢
BEILECTBAMHU
47. | Koppo3usi METaIIOB M CIOCOOBI Turms! 1 BUIBI KOPPO3HH. Texymmuit | [Ipesentaimss | 3Hath TpuuMHbl W BuAbl | § 35
3alllUThI OT HeE. Crroco05I 3alllMThl METAJJIOB OT, KOHTPOJb KOppO3UH METAJUIOB. YMeThb
KOppO3HH. OOBSACHATP W TPUMEHSTH

JOCTYITHBIE CITOCOOBI 3aIlUTHI
OT KOppO3HMHM METaUIOB B
OBITY.




48. | Meramnsl B npupoje. [lousTre o Haxoxnenne  merammoB B | Tekymuii | @ponTanbHas | 3HATH/IIOHUMATH: 8 36,

METaJUTyprHy. npupone. Pabora c¢ xkapro#t | KoHTponb | Oecena ® XHMHYECKHE ITOHSTHS: TIOBTOPUT
MECTOPOKICHHUI. OKHUCIIHTEIIh u
Meramtyprusi. OcHOBHEIE BOCCTaHOBHUTEJIb, OKUCIICHHE U | b § 28-35.
METaJUTypruiecKie 3aBOABI B BOCCTaHOBJICHHE.

P®. Crnocobbl momyuenus: me- YMerb:

TAJUIOB: MUPO-, TUAPO- U DIIEK- ® COCTaBJIATH:

TpoMetautyprus. CriiaBbl, HX ypaBHEHUS peakuuit

KIacCH(UKaIys, CBOICTBA K BOCCTaHOBJIEHHS METAJUIOB W3

SHAYCHHUC. UX  OKCHJIOB  BOJIOPOJIOM,
okcugmom  yraepoma  (II),
QTIOMUHHUEM.

49. | O000uenue Mo TeMe «MeTallIbl U Cucremaruzarms u 0000menue Temarnde | @poHTanbHas | AJEKBaTHO OLICHUBATh | § 28-36,

UX COSTUHEHHUSD. MOHATHUH pasena. CKHH Oecena, Opoc | pe3yJbTaThl y4eOHOM | MOATOTOB
KOHTPOJIb JNEATEIIbHOCTH, OCO3HABaTh | UTHCA K|
MPUYNHBI Heycrexa U | KOHTPOJIb
00TlyMBIBaTh UIaH | HOM
BOCIIOJIHCHHSI ~ TIPOOCJIOB B | padborte.
3HAHHUAX U YMEHHUSX.

50. | Konrponbhast paGora Ne 3 mo Cucremaruzamust u o00o0menne] Temarnue | KoHrponmbHas | AJEKBaTHO oreHuBars | § 28-36
TeMe «Meramisl n X MIOHATHI pa3zena. CKHH pabora Ne 3 mo| pe3ysbTaThl yueOHOI
COCIMHEHUSD) . KOHTPOJIb | TEMC JICATCIbHOCTH, 0CO3HABATh

«Metamibl ¥ | ppygppp Heycrexa u

ux 001yMBIBATh 1aH

COCHMHCHIR. 1 g crontenns npoOesoB B
3HAHMUAX U YMEHHUSX.

Paznea 5. Xumust U

OKpY:KaloIas cpeaa.

51. | XuMudeckuii coCTaB  TLIAHETHI Crpoenne 3emuu: snpo, | Tekymmit | @poHrtanbHast | 3HaTh W TMOHHMMaTh crpoenue | § 37
3eMuts. MaHTHA, 3€MHas KOpa, | KOHTPOJIb 6ecez:a, Orpoc 3eM_]'H/I, YMETH 061,51(;}[;["[1,

mrocepa, ruapochepa, COCTaB ruipocepsl,

atMocdepa. ['opHbIe MOPOJBL.
Mumnepansl. Pynapl. Ilonesnsie
HCKOIaeMbIE.

aTMocdepbl 1 TTOoChEpHL.




52. | Oxpana okpyxatomeii cpeasl ot | 1 CoBpemennbie dkonornyeckue | Texymmii | DpoHTaTBHAS 8 38,
XUMHYECKOr0 3arpsi3HCHHSL. npoOJieMbl C TOYKM 3pEHHs | KOHTpOJb | Oecena, ormpoc MIOATOTOB
XHMHYECKOTO 3arpsi3HEHHSL. UTh
Crioco0b1 } OXpaHbI TIPOEKT
OKpy)Xalomed  cpeapl  OT XM i
XMMHYECKOr0 3arpsi3HECHHUSL. OKPY>Karo
st
cpenay.
53. | 3anmTa TpoekroB Ha  Temy | 1 3ammra mpoekToB yuamuxcs | Texymmii | [lpezenramms, | Ymerb OOBSCHSTD u| 8§38,
«XuUMHUSL ¥ OKpy’Karomas cpeia» Ha TeMy «Xumns U | KOHTPOJb | MPOEKT OTCTaWBaTh  CBOK)  TOYKY | TIOArOTOB
@) OKpY2Karolllasd Cpelay. 3peHus MO0 TEMe ypoka, | UTh
JOHOCUTh  HMH(POPMALUIO O | IIPOEKT
XUMHYECKOM 3arpsi3HEHUN | « XUMHS U
OJTHOKJIACCHHUKAM. OKPY>Karo
mast
cpena».
54. | 3ammTa 1poekToB Ha TeMmy | 1 3ammra mnpoekToB yuamumxcs | Texymmit | [lpesenraums, | Ymers OOBSCHSTH u| §37-38
«XuMHsgd " OKpyXxXaroiasa cpeaa» Ha TEMY «XUMUs " | KOHTPOJIb IMPOCKT OTCTauBaTh CBOIO TOYKY
). OKpYyKarolllasd Cpelay. 3peHHsI 10O TEME  YpOKa,
JOHOCUTh  HMH(POPMALHUIO O
XUMHNYECKOM 3arps3HCHHUU
OJTHOKJIACCHHUKAM.
55. | O6obmenne mo teme «Xumus u | 1 Cucremaruzanus u o6o0menne| Temarnue | OpoHTANIBHBIA | AJEKBaTHO oreHnBath | § 37-38
OKpY’KaroIas cpeza. HOHSTHI paszena. CKHI orpoc PpE3yIbTaThI y4eOHOI
KOHTPOJIb JICATEIIbHOCTH, 0CO3HAaBaTh
MPUYHHBI Heycrexa u
00 IyMBIBaTh I1ad
BOCIIOJIHEHHSI ~ TIPOOENIOB B
3HAHHSAX U YMCHHUSIX.
Pasnean 6. O6o0menune 3Hanmii | 10

0 XMMHM 32 KYPC OCHOBHOM
mkoJbl. [logroroska k OI'J.




56. | Bemecrsa (1). Pemenne 3amanni, | Tekymmii | Ompoc VMers pemars 3amands 1o | § 39
YIpaKHCHH A o TeME | KOHTPOJIb TEME  «BELIECTBA», YMETh
57. | Bemecrsa (2). «BemecrBay: nepuoanueckas | Texymuii | Ompoc JaBaTh xapakrepuctuxy | 3 39
chereMa /ICMCHTOB 1 | KOHTPOJIb BNEMEHTY MO €0 TIOJIOKEHHIO
CTPOCHHMC  aTOMa,  CTPOCHHC B NEPHOIMYECKOM CHUCTEMeE
BEIIECTBA 1 XUMHUYECKAsI CBSI3b,
OCHOBHLIE CAcCLt SHCMGHTOB,V ONpENIeNATh THIT
HEOPraHMYEeCKUX BEIIECTB. XMMHACCKON CBA3N B
BEIIIECTBAX, OIpEICIIATh KJacc
HEOPraHNYEeCKUX BEILECTB,
3HaTh CBOIiCTBa u
0COOEHHOCTH KJIacCOB
HEOrpaHMYECKUX BEILIECTB.
58. | Xumudeckue peaximu (1). Pemenne 3amanmii mo Teme | Tekymmit | Pemienue YMerhb cocTaBisaTh ypaBHeHus | 8 40
«XUMHYECKHE pEaKUMm»: | KOHTPOJb | Pac4ETHBIX XUMWYECKUX peaximii
KJIacCU(UKAUS ~ XUMHIECKHX 3ajad HOHHOro o6Mmena u OBP:
59. | Xumudeckue peakuuu (2). peakuuii,  dnekTpomutel U | Tekymmii | Pemenue SHATb M YMETb IIPHMCHSTH 840
HESJICKTPOITTEI H | KOHTPOJL | PactuCTHBIX AIITOPUTM paccTaHOBKU
ANEKTPOIUTHYECKAS 3aa4
e — — K03(uIIeHTOB. YmMmerb
HoHHOro ooMena u OBP. COCTABIIATE TOMHOC "
COKpalIéHHOe MOHHbBIE
YPaBHEHHUS XUMHYECKON
peaKmum.
60. | Xummuyeckre CBOMCTBA TMPOCTBIX Cucremaruzanus u o6o6mienue | Texkymmii | Onpoc, 3HaTh W yMeThb OOBsCHATDH | § 41
BCHICCTB. 3HAHUI 110 TeMe « XHMHYCCKHE KOHTPOJIb peuicHuc CBOMCTBA IpPOCTBIX BEIIECCTB
CBOMCTBa TIPOCTHIX BELIECTBY. CHTYAIIMOHHBl | MeTa/UIOB M HEMETAJLIOB.
XUMHYECKUE CBOICTBa X 3a7a4
METALIOB M  HEMETaJUIOB,
0COOEHHOCTH.
61. | Xumu4eckre CBOWCTBA CIIOKHBIX Cucremaruzanus u o6o6menue | Texkymmii | Onpoc, 3HaTh W yMeThb OOBSCHATDH | § 41
BCIIICCTB. 3HAHUHA [0 TeMe « XUMHUYECKHUE KOHTPOJIb peuIcHuc CBOMCTBA HpeI[CTaBHTeHGfI
CBOWCTBA CJIOKHBIX BEIICCTBY. CHTYAIlMOHHBl | Kj1accoB HEOPraHMIECKUX
OO1Me XMMHYECKHE CBOMCTBA X 3a1a4 COCTMHCHHIA.

KHCIIOT, CoJiell, OCHOBaHMH,
OKCHIOB, OCOOCHHOCTH.




62. | KadecTBeHHbIC peakiy Ha WOHBI Cucremaruzanus u o6o6menne | Texkymmii | Onpoc, 3Hath W moHMMarh cymHocTh | C. 218
W HEKOTOpble  ra3000pa3HbIe 3HaHWH Kypca «XuMmus. 9 | KOHTPOJb | pelieHue Ka4eCTBEHHbIX peaxiuii,
BemecTsa (1). KJIacC». 3aKperuieHne 3HaHUM O CHTYalMOHHBI | yMeTh pemiaTh 3aJa49d  Ha

KayeCTBEHHBIX pPEaKIUsAX Ha X 3aJ1a4 oTIpe/ieTieH e COCTABA

63. | KauecTBeHHBIC peakiMyd HA HOHBI KaTHOHBI M aHWOHBI. Pemenue | Texymmii | Omnpoc, BEIIeCTEa. C.218
U HEKOTOpble  ra3oo0pa3Hble 3azad, YIIpaKHEHU HA | KOHTPOJIb | PEIICHUE
BewecTna (2). OIlpeJieIIeHHE cocrasa CUTYalMOHHBI

BEIIECTBA. X 3aga4

64 | Pemennie pacu€THBIX 33734 IO Pemenue 3aj1a4 Ha | Texymuii | Pemenune 3HaTh W MOHUMaTh ajmroput™ | KoHcmekrt

xumui (1). oIpeic/icHHe BBIXO/IA | KOHTPOJIb | Pacu€THBIX
IPOAYKTa peaxuuu, 3ana4 peleHust XUMHAYECKUX
65 | Pemenne pacu€THBIX 331a4 1O HAXOXJIEHUE  MaccoBoi M | Tekymmii | Perenne pacyéTHbIX  3ama4, ymerh | KoHcmekr
XUMHH (2). O00BEMHON JOJM KOMIIOHEHTOB | KOHTPOJIb | PACUETHBIX perars 3a1a4u Ha
CMECH, KOJIMYEeCTBA BEIIECTBA, 3aja4 ompesieieHte BBIXOZA
KOJIMYEeCTBA MOJIEKYIT MpoyKTa peaxim,
BEILIECTBA. .
HaXOXJICHHE  MAacCOBOH W
00BEMHON 710 KOMIIOHEHTOB
CMecH, KOJIMYECTBA BEIIECTBA,
KOJIMTYECTBA MOJIEKYTT
BEILIECTBA.
Paznen 7. PezepB
66 | Ypok-urpa «3HATOKH XUMHN. Cucremaruzanus u o6o0menne | Temarnue | Bukropuna AnexBaTHO OLIEHUBATh
MOHATHUA  pa3feNnoB  Kypca | CKAH pe3ynbTaThl yueOHON
«Xumust. 9 Kimacey. KOHTPOJIb JIESITEJILHOCTH, 0OCO3HAaBaThb

67 | Ypok-urpa no xumuu «4ro? I'ne? Temaruue | Bukropuna TIPUYHHBI Heycrexa "
Korma? CKHH 00 IyMBIBaTh I1ad

68 | Ob6obmenue mo Kypey «Xumus. 9 KOHTPONb | DPOHTANBHAS | oo oo npobenos B
KJIace». Oecena

3HAHUAX U YMCHHUAX.

¢ OueHkKa YCTHOIO OTBETA.

OrMmerka «5»:

KpuTtepun 1 HOpMBI OLICHKH 3HAHUN 00y4YAIOINXCS 110 XUMHUM




® OTBET MOJHBINA U IPABUJIbHBIA HA OCHOBAHUHU U3YUYE€HHBIX TEOPHIL;
e Marepual U3JI0KEH B OIPeIeIEHHOHN JIOTHYECKOM 10CIIe0BaTEIbHOCTH, IMTEPATYPHBIM S3bIKOM;
® OTBET CAMOCTOSITEIIbHBIN.

OtmeTka «4»:

® OTBET MOJHBINA U IPaBUJIbHBIA HA CHOBAHWU U3Y4YCHHBIX TEOPUl;

® MaTepHasl U3JIOKEH B OIPECIICHHOW JIOTMYECKOHN MOCIIeI0BATENbHOCTH, MPH 3TOM JIOMYIIEHBI JIBE-TPH HECYIIECTBEHHBIE OIHMOKH,
UCTIpaBJIeHHBIE 1O TPeOO- BAHUIO YUHUTEIS.

OTMmeTKa «3»:
® OTBET ITOJIHBIN, HO TIPH 3TOM JIOIYIIIEHA CYIIIECTBEHHAs OIMOKA W OTBET HEMOJIHBIN, HECBSI3HBIH.

OTMeTKa «2»;
® [IpH OTBETE OOHAPYKEHO HETOHMMAHUE YYaIllMMCsl OCHOBHOI'O COJICPYKaHUs YIeOHOTr0 MaTeprasa Uil JOMYIICHbI CYIIECTBEHHbIE OIIMOKH, KOTOPbIC
yYaIMiACs He MOYKET UCTIPABUTH MTPH HABOASIIMX BOIIPOCAX YIHUTENs, OTCYTCTBHE OTBETA.

¢ OueHKa IKCIEPUMEHTATBHBIX YMEHUIA.
- OneHka CTaBUTCS Ha OCHOBAaHHMY HAOJTIOCHUS 32 YYALMMUCS U TUCHbMEHHOr0 0TYeTa 3a padory.

OrmerKa «5»:

e paboTa BHITIOJIHEHA TOTHOCTHIO M TTPABIIILHO, CJICaHbI TPABHIILHBIC HAOIFOICHUS M BBIBOJIBI;

® 3KCIICPUMEHT OCYIIECTBJICH 110 TIaHy C YYETOM TEXHUKH 0€30MaCHOCTH U TIPaBUJI PabOTHI ¢ BEIIECTBAMU U 000PYIOBaHUEM;

® TIPOSIBJICHBI OPTraHU3AINMOHHO - TPYIOBBIC YMEHHS, TOJCPKUBAIOTCS YHCTOTA Pa00YeTro MecTa U MOPSIIOK (Ha CTOJIE, SKOHOMHO UCTIONB3YIOTCS PEaKTHBBI).

OTtMmeTka «4»:
e paboTa BBHITOJHEHA MPABHIBHO, CICNAaHbl NPABUIILHBIC HAOIOACHWS M BBIBOIBI, HO TPH 3TOM SKCIEPUMEHT IMPOBENCH HE IOJHOCTHIO WIIN
JIOTYIIEHbl HECYIIECTBEHHBIC OIIMOKHU B PabOTE C BEIIECTBAMH U 00OPYIOBAHUEM.

OtMmeTka «3»:

¢ paboTa BBHINOIHEHA NTPABIJIBHO HE MEHEee YeM HaIlOJIOBUHY HJIM JIOMYIIEHA CYIIECTBEHHAs! OIMOKa B XO/I€ IKCIICpUMEHTA B OOBSICHEHUH, B
otopmitennn paboThI, B COOMIONECHUN MPABUJI TEXHUKU 0€30MAaCHOCTH Ha padoTe ¢ BeIeCTBaMH U 000PYI0OBaHUEM, KOTOpasi UCTIPaBIISIETCS IO
TpeOOBaHUIO YUUTETIS.

OTMmeTKa «2»:

e JIONyIIEeHBI JiBe (M 0oJiee) CYIECTBEHHBIE OIMMOKH B XOJE: JKCIEPUMEHTa, B OOBSCHEHUH, B OQOPMIICHHH PabOTHI, B COOJIIOJICHUU IPaBHI
TEXHHUKM 0€3- OMACHOCTH MPU pab0Te C BEIECTBAMHU U 00OPYIOBAHUEM, KOTOPHIC yUalHICsI HE MOYKET UCIIPABUTD JIAXe 110 TPCOOBAHHUIO YUUTEIIS;
e paboTa He BBIMIOJIHEHA, Y yUYAIlleToCs] OTCYTCTBYET DKCIIEPUMEHTAIILHEIC YMEHHSI.



e Omnenka yMEHHﬁ pemiaTb pacueTHbIC 3aJa'u.

OrMerKa «5»;
O B JIOTHYECKOM PacCyXJICHUU U PEUICHUM HET OITMOOK, 3ajlaua peliecHa PallioOHAIBHBIM CITIOCOO0M;

OTMeTKa «4»:
O B JIOTHYECKOM PaCCYKICHHH U PEIICHHS HET CYIICCTBEHHBIX ONIMOOK, HO 3ajauya pelleHa HepallMOHAJIBHBIM CIIOCOOOM,  HJIM JIOMYIIEHO HE
Oojee MBYX HECYIIECTBEHHBIX OIMIMOOK.

OrMmerka «3»:

o B JIOTHYECKOM PACCYKICHUH HET CYIIECTBEHHBIX OMIMOOK, HO JIONYIIIEHA CYILICCTBEHHAs OIIMOKA B MATEMAaTUYECKUX pacuerax.
OTMmerKa «2»:

o HUMEETCsI CYIIECTBEHHbIC OIIMOKU B JIOTHYECKOM PAcCyICHUHU U B PEIIICHHH.

O OTCYTCTBHE OTBETA Ha 3a/1aHKE.

¢ OneHka NMCbMEHHbBIX KOHTPOJBbHBIX paﬁoT.

OrMeTKa «b»:
O OTBET IOJIHBIN U TPaBUIIBHBIN, BO3MOXKHA HECYIIECTBEHHAs OIMOKA.,

OTMeTKa «4»:
fe) OTBET HETOJIHBIN WITH JOITYIIEHO He OoJiee IBYX HECYIECTBEHHBIX OMIOOK.

OrMeTKa «3»:
0 paboTa BHITTOJIHEHA HE MEHEE YeM HaIOJIOBUHY, JIOMYIIEHA OJTHA CYIECTBEHHAS OIINOKA U IIPU 3TOM JIBE-TPH HECYIIIECTBEHHBIC.

Otmerka «2»:

O paboTa BBIIIOJIHEHA MEHBIIIE YEeM HAIlOJIOBUHY HIIH COJCPIKUT HECKOJIBKO CYIIIECTBEHHBIX OLIMOOK.

0 paboTa He BHITOJIHEHA.

[Tpu orieHKe BHITOTHEHUS TUCBMEHHON KOHTPOJIBHOM paboT YYUTHIBAIOTCS TPeOOBaHUS eMHOr0 opdorpaduieckoro pexnma.

¢ OneHka TecTOBBIX padoT.

TecTpl, cocrosime U3 MATH BOIMPOCOB MOXKHO HCIIONB30BATh IMOCJE M3YYEHHs] KaXKAOro martepuana (ypoka). TecT mcmomb3yercs i
INCPUOIUICCKOTrO KOHTPOJIA.
J7st mo060ro TecTa U3 JI000ro KOIMMYECTBa BOIPOCOB UCIIONB3YETCS CIEAYIOMAs IKaa:

100%-96% mnpaBHIILHBIX OTBETOB — OIIEHKA «5,



95%-76% mpaBIIILHBIX OTBETOB — OLIEHKA «4»;
75%-50% TpaBUIBHBIX OTBETOB —

orieHka «3»; meHee 50% mpaBUIIBHBIX
OTBETOB — OIIEHKA «2».
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