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IMosicuuTeILHAS 3aIMCKA

Pabouas nporpamma peanuzyercs yepe3 Y MK IMabpuensu O.C., OctpoymoB WN.I'., Cnankos C.A.:
1.YueOHuk s obmeobpa3zoBaTenbHbIx opranu3anuil. Xumust.§kinace ['abpuensu O.C., Octpoymos WU.T'., Cnankos C.A.:. -M.IIpocsemienne.2019
2.Pabouas terpanp . Xumus 8 k. ['abpuensu O.C., Octpoymon N.I'., Cnagko C.A.:. -M.IIpocsemienne.2019.

Cornacno yueoHomy miany MAOY COI Ne 1 r. Mmmma Ha 2023-2024 yueOHOTO rofa. Ha peau3alyio 3TOW MporpaMMbl OTBOJIUTCS 2 Yaca B Hejaelnto, 68
9acoB B IO/ .

1. Ilnanupyemble pe3yabTaThl 0CBOCHUS] Y1eOHOI0 NpeaMeTa

l. Tuunocmmuuie pesynomamor:

1) ocosnanue cBOEH STHUYECKOI MPUHAIICHKHOCTH, 3HAHHE HCTOPUH XUMUH U BKIIAJIa POCCUICKON XUMUYECKOI HAYKH B MUPOBYIO XUMHIO;
2) popmuposarue OTBETCTBEHHOTO OTHOIICHUSI K TIO3HAHUIO XMUMUH; TOTOBHOCTH M CIIOCOOHOCTH O0Y4YAIOIINXCS K CAMOPAa3BUTHIO M CAMOOOPA30BaHUIO HA OC-
HOBE M3YYEHHBIX (PaKTOB, 3aKOHOB M TEOPUIl XMMHUH; OCO3HAHHOTO BHIOOpA U TIOCTPOSHHUE HHMBUIYaJIbHOI 00pa3oBaTeIbHON TPACKTOPHH;
3) popmuposanue ETOCTHOMN €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOW YaCThI0 KOTOPOU SIBJIICTCS XUMHUYCCKAsi KapTUHA MHPAa;
4) 0gradeHue COBPEMEHHBIM SI3IKOM, COOTBETCTBYIOILIMM YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOH MPAKTUKH, B TOM YUCIIC M XUMHYCCKUM;
5) oceoenue colManbHBIX HOPM, MPABUII TIOBEACHUS, PO U (GOPM COLMATILHOM KM3HU B COL[MYME, MPHPOJC U YaCTHOW KM3HU Ha OCHOBE DKOJIOTHYCCKON
KYJIBTYpbl U 0€30MacHOro 0OpaleHns ¢ BeleCTBAMU U MaTepuallaMu;
6) popmuposarue KOMMYHUKATUBHON KOMIIETCHTHOCTH B OOIIEHHH CO CBEPCTHUKAMHU U B3POCIBIMH B MPOIIECCe 00pa30BaTEIbHOM, OOIECTBEHHO MOJIC3HOM,
y4eOHO-HCCIIEI0BATENbCKOM, TBOPUECKOM U APYTUX BUAOB AEATEIbHOCTH, CBA3aHHBIX C XMMHUEH.

Il. Memanpeomemmnuwie pe3ynomamei:
1) onpedenenue neneit cOOCTBEHHOT0 00YUCHHUS, TOCTAHOBKA U (GOpMyITUpOBaHKE [UTs ceOsl HOBBIX 3a/1ay;
2) niaHuposanue MyTeil TOCTHKCHUS JKEIAeMOT0 Pe3yJibTaTta 00yUeHHsT XUMHH KaK TEOPETUIECKOr0, TaK ¥ SKCIIEPUMEHTATBHOTO XapaKTepa;
3) coomnecenue CBOMX ACHCTBHIA C IJIAHUPYEMBIMH PE3yJIbTATaMH, OCYUjecmelieHue KOHTPOIS CBOCH AEATENbHOCTH B IPOIECCE JOCTHIKCHUS pe3ysbTara,
onpedeieHue CTIOCOO0B AEWCTBUI MPH BHITIOIHEHUH JTa00PAaTOPHBIX U MPAKTHUECKUX PabOT B COOTBETCTBHH C TIPABMIIAMHU TEXHHUKH O€30MacHOCTH;
4) onpeoenenue NCTOYHUKOB XUMUYECKOIT HH(OpMAIHH, OTydSHUE U aHAIH3 e€, co3/IaHne HH(POPMAIIHOHHOTO MTPOIYKTA U €r0 MPe3CHTAIHS;
5) ucnonvzosanue OCHOBHBIX WHTEIICKTYaJbHBIX OIEpAIMii: aHaIM3a U CHHTE3a, CPABHEHHS M CHUCTEMATH3allMH, O0OOMICHUS M KOHKPETHU3AINH, 6bLAGICHUE
IIPUYMHHO-CJIEJICTBEHHBIX CBSA3EH U nocmpoenue T0THYECKOT0 PacCyKICHUS U YMO3aKIIIOUeHUs (MHIYKTUBHOTO, IEAYKTUBHOIO U MO aHAJIOTHUH) Ha MaTepuale
€CTECTBEHHO-HAYYHOTO COJICPKAHUS;
6) ymenue co3aBath, MPUMEHATH H IPEOOPA30BHIBATH 3HAKH U CUMBOJIBI, MOJICIIH U CXEMBI JIJISl PELICHUS] YIE€OHBIX U TIO3HABATEILHBIX 337134,
7) popmuposanue  pazeumue KOIOTMISCKOTO MBIIIJICHUS, YMEHHE TPUMEHSTh €r0 B MO3HABATEIILHON, KOMMYHUKATHBHOM, COIIMATBHON TIPAKTHKE U podec-
CHOHAJIbHOW OpHEHTAIHH.
8) eenepuposanue nneit n onpeaeIeHNue CPEACTB, HEOOXOIUMBIX JUIS UX peaH3aliy.

I11. IIpeomemmnoie pezyrbmamot 0c60eHUA NPOZPAMMOBL.



Vyenux HAYy4umcs:

XapaKTepu30BaTh OCHOBHBIC METO/Ibl IO3HAHUSA: HAONIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT;

OIMCBHIBATh CBOMCTBA TBépIILIX, KHUIOKUX, Fa3006p3,3HBIX BCIICCTB, BhIACIIAA UX CYIHCCTBCHHBLIC ITPU3HAKH,

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IHOHATHH «aTOM», «MOJIEKYJIa», «XMMHUYECKHH JIEMEHT», «IPOCTOE BEIIECTBO», «CIOXKHOE BEILECTBO»,
(BAJICHTHOCTL», «<XUMHNYCCKaA pCaKLus», UCII0JIb3YSA 3HAKOBYIO CUCTEMY XUMUU,

PacKpbIBaTh CMbICII 3aKOHOB COXPaHEHMsI MAacChl BELLIECTB, IOCTOSHCTBA COCTABa, aTOMHO-MOJIEKYJISIPHOU TEOPHH;
pas3iiniyaTtb XUMHUYCCKUC U (I)I/I3I/I‘-IGCKI/IC SBJICHUA,

Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

OIIPEETSATh COCTAB BELIECTB M0 UX (popMmynam;

OIpEeNIeNIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COEINHEHMSIX;

OIMPCACIIATh TUIl XUMHUYCCKHUX peaKHI/If/'I;

Ha3bIBaTh IPU3HAKU U YCIOBHSI IPOTEKAHUS XMMUYECKUX PeaKIuii;

BBIABJIATH IIPU3HAKHU, CBUACTCIIBCTBYIOIHE O IPOTCKAaHUN XUMHYECKOM pC€aKkuuu npu BBINIOJIHCHUN XUMHUYCCKOI'0 OIIbITA,
COCTaBJIATh (POPMYJIbI OMHAPHBIX COEIMHEHUH;

COCTaBJISAITb YPAaBHCHHA XUMUUYCCKHUX peaKuHﬁ;

co0uroaTh MpaBuia 6e301macHol paboThl IPU MPOBEIECHUH OIBITOB;

I10JIb30BaThCs 1a00PaTOPHBIM 000PYJOBAHUEM U NOCYAOM;

BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIUUCIISAITH MACCOBYIO JIOJIIO XUMHYECKOTO 3JIEMEHTA 110 (JOPMYIIe COSAMHEHUS;

BBIUUCIIATH KOJMYECTBO, 00BbEM HIIM MACCY BEIIECTBA 110 KOJUYECTBY, 00bEMY, Macce peareHTOB WM IPOAYKTOB PEAKIIUU;
XapaKTepu30BaTh PU3NYECKUE U XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB: KUCIOPOIa U BOJOPO/IA;

MoJIy4aTh, COOMpaTh KUCIOPOA U BOJOPO/;

pacro3HaBaTh ONBITHBIM ITyTEMIa3000pa3HbIe BEECTBA: KUCIOPO, BOJIOPOL;

pacKpbIBaTh CMBICI 3aKOHa ABOTApO;

PacKpbIBaTh CMBICI MOHATUN «TEIIOBOM 3PPEKT peakium», «IK30TEPMUUECKHUE PEAKIIUNY, «IHIOTEPMHUUECKHUE PEAKIIUNY;
XapakTepu30BaTh (PU3NYECKUE U XUMHUECKUE CBOMCTBA BOJIBI;

pacKpBIBaTh CMBICI IIOHATHS «PACTBOP»;

BBIUUCIIATH MACCOBYIO JI0JIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIIATE PACTBOPHI C ONPEACIIEHHON MAacCCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;

Ha3bIBATh COEAMHEHUS U3YUYEHHBIX KJIaCCOB HEOPTaHUUECKUX BEIIECTB;

XapaKTepu30BaTh PU3NYECKHE U XUMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEILECTB: OKCHJIOB, KUCIIOT, OCHOBAHUM, COJIEH;
OIIPEAEIATh IPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIacCy COSIUHEHMI;

COCTaBJISITH (POPMYITBI HEOPTAHUUYECKUX COCTMHEHUI M3YUCHHBIX KIIACCOB;

MIPOBOJIUTH OMBITHI, TOATBEPKAAIOIINE XUMUUECKHE CBOMCTBA H3yUEHHBIX KJIaCCOB HEOPTaHUYECKUX BEIECTB;
pPacro3HaBaTh OINBITHBIM IIYTEMPACTBOPHI KMCIIOT U IIEJI0YEH 110 U3MEHEHUIO OKPACKH MHIUKATOPA;

XapaKTepu30BaTh B3aUMOCBSI3b MEX/1y KJIaCCAMHU HEOPTaHMYECKUX COCTUHEHUH;

PacKpbIBaTh CMBICI IEPUOIUYECKOTO 3aKOHA;



OOBSCHATh (PU3MYECKHI CMBICII aTOMHOTO (TIOPSIAKOBOT0) HOMEpPa XUMHUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIILI U MEPHoJa B MEPUOJUICCKON CHUCTEME
xumudeckux dnementoB JI.M. Meneneesa;

OOBSICHSITH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHSI aTOMOB, CBOIMCTB 3JIEMEHTOB B IpeJieNiaX MajblX MEPUOJIOB U TIABHBIX IMOATPYIII;

XapaKTEPU30BaTh XMMHYECKUE 3JIEMEHTHI (OT BOJOpOAa 10 KaJIbIMsA) Ha OCHOBE WX IOJOXKEHUs B mepuoaumdeckoi cucteme J[.U. Menneneera u
O0COOCHHOCTEH CTPOCHUS UX aTOMOB;

COCTaBJIATH CXEMbI CTPOCHUSI aTOMOB NepBhIX 20 351eMeHTOB nepuoanyueckoit cucremsl [I.M. Menneneena;

PaCKpbIBAaTh CMBICII MOHATHI: «XUMUYECKAsl CBSI3bY, «AJIEKTPOOTPULIATETLHOCTY;

XapaKTEPU30BaTh 3aBUCUMOCTh (DU3UIECKUX CBOMCTB BEUIECTB OT THIA KPUCTALTNYECKON PEIIETKY;

ONPENEIATh BUJl XUMUYECKOM CBSI3M B HEOPTaHUYECKUX COCTUHEHUSX;

n300pakaTh CXEMbI CTPOSHHUS BEIIECTB, 00pa30BaHHBIX PA3HBIMU BUJIAMU XUMHUYECKUX CBS3EH;

PAaCKpBIBATh CMBICII MOHATUN «MOHY, «OKUCIIUTEIbY, «CTEIIEHb OKUCICHUS) «BOCCTAHOBUTENDY, OKHUCICHUEY, «BOCCTAHOBIICHHUEY;

OTIPEJIEATh CTENICHb OKHUCICHUS aTOMa JIEMEHTA B COSAMHEHUH;

MIPOBOJIUTH PEAKIINH, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTAaB Pa3JINYHbIX BEIIECTB;

OTIPEIEATh OKUCIUTENh K BOCCTAHOBHTEIIb,

COCTaBJISITh YPABHEHUSI OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA;

KJIacCU(UIIUPOBATh XUMUYECKUE PEAKIIMU IO PA3IMYHBIM MPU3HAKAM (YUCIIO U COCTAB MCXOJHBIX BEIIECTB M MPOIYKTOB PEAKIUU, TEIJIOBON 3P eKT
peaKiumn);

XapaKTepu30BaTh B3aUMOCBSI3b MEX/1y COCTAaBOM, CTPOCHHEM U CBOWCTBAMHU HEMETAIJIOB;

MIPOBOMTH OMBITHI 110 MOTYICHHUIO, COOMPAHUIO U H3YYSHUIO XHMMHUYECKUX CBOMCTB Ia3000pa3HBIX BEUIECTB: KUCIOPOa, BOIOPOIA;

pacro3HaBaTh ONBITHBIM IMyTEM ra3000pa3HbIe BEIIECTBA: YITIEKUCIIBbINA Ia3 U aMMHUaK;

XapaKTEePU30BaTh B3aUMOCBSI3h MEXKITY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH METAJLIOB;

OLICHUBATh BIIMSAHUE XUMUYECKOIO 3arpsi3HEHUSI OKPYKAIOIIEH CPeibl HA OPTraHU3M YEJIOBEKA;

IrPaMOTHO OOpaIIaThCs C BEIIECTBAMHU B IMOBCETHEBHON KU3HH.

Yuenuk noOJiyuum 603MONCHOCHb HAYHUUMDbCA?

BBIJIBUT'aTh U TNPOBEPSTH SKCIEPUMEHTAIBHO TUMOTE3bl O XMMHUYECKMX CBOMCTBAX BEIECTB Ha OCHOBE MX COCTaBa M CTPOEHHUS, UX CIIOCOOHOCTH
BCTYINATh B XUMUYECKHE PEAKIUH, O XapaKTepe U MPOAYKTAX Pa3IMYHbIX XUMHUUYECKUX PEaKIIHii;

XapaKTepU30BaTh BEIIECTBA 10 COCTaBy, CTPOECHUIO U CBOICTBAM, YCTAaHABIMBATH IPUYUHHO-CIIEJICTBEHHBIE CBSA3H MEKIY JAHHBIMU XapaKTEpUCTUKAMHU
BELIECTBA;

MIPOTHO3UPOBATh CIIOCOOHOCTH BELIECTBA MPOSBIATH OKUCIUTENBHBIE WM BOCCTAHOBUTENBHBIE CBOMCTBA ¢ YUETOM CTENEHEeH OKHCIEHHUS JJIEMEHTOB,
BXOJIAIIUX B €r0 COCTaB;

COCTaBJIATh YPaBHEHMS PEAKLIMH, COOTBETCTBYIOLUX [1OCJIE0OBATEILHOCTH MIPEBPALIEHUI HEOPTraHUYECKHUX BELIECTB Pa3IMYHbIX KJIACCOB;
MCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JJIs HKOJIOTUYECKU TPAMOTHOTO TIOBEJICHHS B OKPY’Kalollel cpee;

UCMOJIb30BaTh MPUOOPETEHHbIE KIIIOUEBBIE KOMIIETEHIIMU MPHU BBINIOJHEHUU MPOEKTOB M Y4€OHO-MCCIENI0BATEIbCKUX 3aJau MO MU3YYEHHUIO CBOMCTB,
CHOCO0O0B MOJTyYEHUs U PacliO3HABAHUS BEIIECTB;

00BEKTUBHO OLICHUBATh MH(DOPMAIUIO O BEIIECTBAX M XMMUUYECKHUX IPOLIeccax;

KPUTHYECKH OTHOCUTBCS K NICEBAOHAYYHOM HH(OpMaLINK, HEZ0OPOCOBECTHOM pekiaMe B CPeCTBAX MacCOBOM MH(pOpMAIUH;



OCO3HaBaTbh 3HAYCHUC TCOPCTUUCCKUX 3HAHUM 110 XUMHUHU JUIS HpaKTI/IquKOﬁ ACATCIIBbHOCTH YCIIOBCKA,
e CO3JaBaThb MOJCIIHN U CXEMBI JJIs pCHICHUA yLIe6HBIX M IIO3HAaBAaTCJIbHBIX 3aJa4,
e JIOHUMAThb HGO6XOIII/IMOCTB CO6JIIOI[CHI/I$I HpeI[HHC&HHfI, npeajaracMbiX B MHCTPYKIUAX 11O UCITIOJIB30BAHHIO JICKAPCTB, CPCACTB OBITOBOI XUMHH U pit

2. Copep:xkanne y4eOHOro npeamera
HavanbHble NOHATHSA U 3AKOHBI XUMHUH
Tena u BemectBa. CBOMCTBa BemecTB. DTaIOHHbIE (PHM3NUECKUE CBOMCTBA BeulecTB. MaTepualibl M1 MaTepranoBeeHre. Poib XuMUM B )KU3HU COBPEMEH-
HOTO 0oOmecTBa. OTHOIICHUE OOIIECTBA K XUMHUU: XeMODUIus U XxeMooOus.

Mertoap! n3ydenus: xumun. Habmogenue. DxcnepumMeHT MoaenupoBanue. Moienu MaTepraibHble U 3HAKOBBIE WIIM CHUMBOJIBHEIE.

["a3b1. Kunkoctu. TBEpabie BemecTBa. B3anMHbIe epexo/ibl MEKy arperaTHbIMH COCTOSIHUSIMH BEIIECTBA: BO3TOHKA (CyOnumanus) U aecyoiuManus,
KOHJICHCALlUS U UCIIApEHUE, KPUCTAUIN3ALMS U TUIaBJICHUE.

Ouznyeckue spieHus. UncTole BelecTBa U cMecH. ['oMoreHHsie U rereporeHnsie cmecu. CMecu razoo0pasHele, xkujikue u TBépasie. Crocobbl pasze-
JICHUS CMECEH: TIeperoHKa, Wil AUCTIIUIIINS, OTCTauBaHue, (GMIBTPOBAHUE, KPUCTAILIM3AIMS WIH BeIapuBaHue. Xpomatorpadus. [IpumeHenne 3Tux crnoco-
00B B 1a00paTOPHOIl MPaKTUKE, HA TIPOU3BOJACTBE U B OBITY.

XUMHYECKHUE EMEHThI. ATOMBI U MOJIEKYJIbl. [IpocThie U ciokHbIe BeliecTBa. AJIJIOTpOIKs Ha IpuMepe Kuciaopoaa. OCHOBHBIE MOJIO0KEHUSI aTOMHO-
MOJIEKYJIIpHOTO yueHusi. FloHbl. BeniecTBa MOJIEKYJIAPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHSL.

3HaKkH (CHMBOJIBI) XUMHYECKHX 3JIEMEHTOB. MH(DOpMaIusi, KOTOPYIO HECYT 3HAKH XUMHUYECKUX JIEMEHTOB. DTUMOJIOTHS Ha3BaHUH HEKOTOPBIX XUMUYE-
ckux aneMmeHToB. [lepuoanueckas Tabnuma xumuueckux snemeHToB J[. Y. MenaeneeBa: KOpOTKOMEPUOIHBIN U JUIMHHONEPUOAHBIN BapuaHThl. [leproasl u
rpynnsl. ['1aBHas u nobouHas noarpynnsl wiv A- u b-rpynmnsl. OTHOCUTENBHAS aTOMHAs Macca.

Xumunueckue Gopmynsl. Uuaekesl u kodddunnentsl. OTHOCUTENbHAST MOJIEKYJISIpHAs Macca. MaccoBasi A0Sl XMMHUYECKOTO AJIEMEHTa B COSAMHEHHH.
WNupopmaniys, KOTOPYI0 HECYT XUMUYECKHE (POPMYIIBI.

BanentHocts. CTpyKkTypHBIE OpMYJIbl. XUMHUUECKHE 3JIEMEHTHI ¢ MOCTOSIHHOM M MEepeMEHHON BaJIeHTHOCTHIO. BbIBOJ (OopMyIbl coeiMHEHUs MO Ba-
neHTHOcTU. OnpeeneHue BaIEHTHOCTH XMMHUYECKOT0 AjieMeHTa 1o ¢opmyiie BeulectBa. CocTaBieHHe Ha3BaHUM COEIMHEHUH, COCTOSIIUX U3 JIBYX XUMHUE-
CKHX 2JIEMEHTOB, 110 BAJICHTHOCTHU. 3aKOH IMOCTOSIHCTBA COCTAaBa BEILIECTB.

Xumuueckue peakuuu. PeareHTel U nMpoayKTsl peakuuu. [Ipu3Haky XMMUYECKHUX PEAKLUi. Y CIOBUS MX NMPOTEKAaHUs W NpeKpauieHus. Peakuuu rope-
HUS. DK30TEPMHUYECKHE U DHIOTEPMUYECKUE PEAKLINN.

3aKOH COXpaHEHHUS MacChl BELIECTB. XUMHUecKHe ypaBHeHMs. CocTaBieHHE XMMHUYECKHX ypaBHeHHH. MH)opmamus, KOTOpyro HECET XMMHUYECKOEe
YpaBHEHHUE.

Krnaccugukanns XuMu4eckux peakuii o COCTaBy U YUCILY PEareHTOB U MPOAYKTOB. THUIIBI XUMUYECKUX peakluid. Peakuny coennHeHus, pa3ioKeHus,
3amMerieHus 1 ooMeHa. Karanusaropsl u kaTamus.

JdemoHcTpanmu.

e Komteknus matepuaios U U3AEIUN U3 HUX.
Mogenu, ucnosib3yeMble Ha ypoKkax (PU3HMKH, OMOJIOTUH U TeoTpaduu.
OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIEIN HEKOTOPHIX XUMHUUECKUX BEIIECTB.
Moaenu KpUCTaUIMYECKUX PELIETOK.
CoOupanue npubdopa as1s MoJIyuyeHHs ra3a U MPOBEPKa €ro Ha TePMETUYHOCTbD.
Bosronka cyxoro sibja, noja uiu HagTajluHa.



e ArperaTHbl€ COCTOSTHUS BOJIBI.

e Pa3zznenenue 1ByX HECMEIIMBAIOIIMXCS )KUIKOCTEHN C TOMOIBIO JEIUTENBHON BOPOHKHU.

e JluctmnsTop u ero pabdora.

e VYcranoska ans GpuiabTpoBaHUs U €€ paborta.

e VYcraHOBKa /Js BeITapuBaHus U e€ padoTa.

e Komnekius ObITOBBIX TPUOOPOB AJist GUIBTPOBAHUS BO3AYyXa.

e Pazznenenue kpacsinero BemecTsa haomacrepa ¢ MOMOLIbI0 OyMaXkHOU XpomaTorpaduu.

e Mojenu aluIOTPOIHBIX MOIU(DUKALIMIA YTIIepoia U CephI.

[Tonydyenue o30Ha.

Hoprpers 1. 5. Bepriennyca u JI. . Menneneesa.

KopoTtkoneproaHblil ¥ JIIMHHONEPUOAHBIN BapuaHTsl [lepuonnueckon cucremsl . . MenzaeneeBa
KoHcTpynpoBanue mapocTepKHEBbIX MOJIEIEH MOJIEKYIL.

Anmnapar Kunna.

Paznoxxenne 6uxpomara aMMOHHUSI.

['openue cepbl 1 MAarHUEBOM JICHTBI.

[Toptperst M. B. Jlomonocosa u A. JI. JlaBya3sbe.

OnBIThL, WJUTFOCTPUPYIOLME 3aKOH COXPAHEHUSI MAcChl BEILIECTB.

I'openune docdopa, pacTBopeHre NpoAyKTa TOPEHHs B BOJE M UCCIIEI0BAHUE MOJTYYSCHHOTO PACTBOPA TAKMYCOM.
BzaumoaeincTue COISIHOM KUCIIOTHI C IUHKOM.

[Tonyuyenue ruapoxcuna meau(1l) u ero pasnosxeHue npu HarpeBaHuU.

JlaGopaTopHbIe ONBITHI.

. O3HaKoMJIEHHE ¢ KOJUIEKIIMEN 1a00paTOpHOM MOCY/IbI.

. IIpoBepka npubopa 11 HOTy4EeHUs Ta30B HA TePMETUYHOCTD.

. O3HaKOMJIEHHE C MUHEpPaJIaMH, 00pa3yIOLUIMMH I'PaHUT.

. IIpuroroBneHne reTeporeHHON CMeCH OPOILIKOB CEPHI U JKEJIe3a U UX pa3JelICHHUE.

. B3aumopeiicTBre pacTBOpOB XJIOPUAOB U MOJIUI0B Kalusl C paCTBOPOM HUTpaTa cepedpa.

. [Tomyuenue ruapokcuna menu(Il) u ero B3auMoaeiicTBIE ¢ CEPHOM KHUCIOTOM.

. B3aumopeicTBue pacTBopa coibl ¢ KUCIOTOM.

. IIpoBepka 3aKkOHa COXpaHEHUs MacChl BEUIECTB HA MPUMEPE B3aUMOACHCTBHS IENOYHN U KHCIIOTHI.

9. [IpoBepka 3aKoHa COXpPaHEHHUST MACChI BEMIECTB HA TIPUMEPE B3auMOACHCTBUS MEN0UYHN U comu xenesa (I1I).
10. Pa3znosxeHue nepokcuia BoJopoa ¢ moMouisio okcuaa Mapranna (IV). 11.3amemienue xene3omM Meu B MEHOM KYIOpoce.
IIpakTH4eckune padoTHI.

1. 3HakoMCTBO ¢ JabopaTOpHBIM 000pynoBaHueM. [IpaBuiia TeXHUKHN 0€30MacHOCTH MpH padoTe B KabuHeTe XumMuu. HekoTopsie BUbI padoT.
2. AHanm3 1mouBkl (aHaJoT paboThl «OYHUCTKA TIOBAPEHHOW COJIH).

O JN DN W~

BaskHeiinue NPpEeACTABUTEC/IN HEOPraHUYECCKUX BEIIECTB. KoandyecTBeHHbIE OTHOIIEHUSI B XUMHH



CocraB Bo3ayxa. [lonsTre 00 00beMHOI 7101€ KOMIIOHEHTa IPUPOAHOI ra3oBoi cMecH — Bo3ayxa. Pacyer o0beMa KOMIIOHEHTa Ta30BOM CMECH TI0 €T
00BEeMHOM 70J1€ ¥ HA00OPOT.

Kucnopoa. O3own. [Tonyuenne kucnopona. Codupanue u pacro3HaBaHUe KHCI0POo1a. XUMHUECKHE CBONCTBA KUCIOPO/Ia: B3aUMO/ICHCTBUE C METAJUTAMH,

HEMeTallJIaMH U CI0XHBIMU BellecTBamu. [Ipumenenue kucnopoaa. KpyroBopor kuciopojia B mpupo/ie.
Oxcunpl. O6pa3oBanue Ha3BaHUN OKCHIIOB 110 UX popmynam. CocraBneHue GopMy OKCHAOB IO UX HazBaHUAM. [IpefcraBuTen OKCHIIOB: BOAA U yIiie-
KHCIIBI Ta3, HeraléHas u3BecTb.

Bonopon B npupone. dusnyeckue 1 XUMUYECKHE CBOMCTBA BOJOPOA, €0 IOJyYCHUE U IPUMEHEHHE.

Kucnotsl, ux cocras u ux knaccuduxanus. Maaukaropsl. Tabmuna pactBopumoct. ConsiHasi M cepHasi KUCIIOTBI, UX CBOICTBA U IPUMEHEHHE.

Coun, ux coctaB u Ha3BaHuA. PacTBopuMocTh coseld B Boae. [IpencraBurenu coseii: XJopua HaTpusi, kKapooHaT HATpus, Gocdar KaabIus.
ITocrosinnas ABoraapo. Konudectso Bemectsa. Moabs. MonsipHas macca. KpaTHele eqMHMIIBI M3MEPEHUS KOJIMYECTBA BEIIECTBA — MHJUIMMOJb U KH-

JIOMOJIb, MUJIJIMMOJIApHAA U KUWJIOMOJISIpHAass MaCChl BEIICCTBA.

PacueTsl ¢ Hcronb3oBaHUEM NOHATHI «KOJIMYECTBO BELECTBAY, KMOJISIPHASI Maccay, «IIOCTOSIHHAss ABOTagpo».

3akoH ABorajipo. MossipHbIil 00beM ra3000pa3HbIx BemecTB. OTHOCUTENbHAS IJIOTHOCTh OJHOIO Ta3a [0 Ipyromy.

KpatHble eAnHUIBI U3MEPEHUS] — MUJLTUMOJISIPHBIN M KUJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEILECTB.

PacdeTs! ¢ HCIIONTB30BaHMEM TIOHATHI «KOJMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBII 00BEM ra3oBy, «IOCTOSIHHAS ABOTapo».

Pacuets! ¢ ncnonp30BaHNEM HOHATHH «KOJIMUYECTBO BEIIECTBAY, «MOJIIPHAS Macca», «MOJIAPHBINA 00bEM ra3oB», «4UCI0 ABOTaapo».

I'uppocdepa. KpyroBopoT Boas! B pupoe. Puzndeckre 1 XUMHYECKHE CBOMCTBA BOJIBI: B3aUMOJICHCTBHE C OKCHIaMHU.

OcHoBanusl, ux coctas. PacTBOpuMOCTs OCHOBaHUH B BOJIe. MI3MeHEHNE OKpaCKu MHAMKATOPOB B IEN0YHOM cpene. [IpeacraBureny menoyeit: rupox-

CHUALI HATpUs, KaJIUA U KaJIbLHA.

PaCTBOpI/ITCJ'Ib nu paCTBOpéHHOG BCIICCTBO. PaCTBOpLI. PaCTBOpeHI/Ie. FI/II[paTBI. MaccoBas goas paCTBOpéHHOFO BCHICCTBA. PaC‘IeTH, CBA3aHHBIC C HUC-

IIOJIB30BAHUEM ITOHATHA «MacCCOBas J0JI4A paCTBOpéHHOFO BCIICCTBaA».

Jdemoncrpauuu.

Ompenenenue coAep>KaHusi KUCIOPO/Ia B BO3IYyXeE.

[Tonyuyenue kucmopoa pa3noKeHUeM MepMaHTaHaTa Kajusl U IEPOKCHIa BOJIOPOIa.
Cobupanue METOIOM BBITECHEHHS BO3/IyXa U BOJIBI.

Pacno3naBanue kucimopoa.

['openue marnusi, xenesa, yris, cepsl 1 pocdopa B KHUCIOpO/IE.

Konnexkuust okcuaos

[Tonydenue, cobupanue U pacro3HaBaHUE BOJIOPO/IA.

I'openue Bogopona.

B3aumopeiictBue Bogopoaa ¢ okcuaoM meau (11).

Konnexkuust MUHEpanbHbBIX KUCIOT.

[IpaBuiio pa3baBineHUs CEpOil KUCIOTHI.

Komnekuus cosneit.

Tabnuna pacTBOPUMOCTH OCHOBAHUM, KUCIIOT U COJIEH B BOJE.

HexoTtopsie MeTasuipl, HEMETaUTBl M COSTMHEHUSI KOJIMYECTBOM BEIIeCTBa B 1 MOJIb.



e Moaens MOISIpHOTO 00BEMa ra3000pa3HbIX BEIIECTB.
e KoJsekius 0OCHOBaHUM
JlaGopaTopHbIe ONBITHI.

12. IlomyTHEHUE U3BECTKOBOM BOJIbI ITPU MPOMYCKAHUM YTIIEKUCIIOrO Trasa.
13. [Tony4yeHue BOAOPO/1a B3aUMOICHCTBUEM IIUHKA U COJISTHOM KUCIIOTHI.
14. Pacnio3zHaBaHWE KUCIOT UHIUKATOPaAMU.
15. 3meHeHue OKpacKyu MHIUKATOPOB B IIEJIOUHOU Cpejie.
16. O3HakomileHHE C TMpernapaTamMy JOMAIHEH WM IIKOJIBHOW anTeyku — pacTBOpPaMH IMEPOKCHIa BOJIOPOJA, CIHPTOBONW HACTOMKM MOJa M HAIIATHIPHOTO
cnupTa.
IMpakTnyeckune padoThl.
3. [lonmyuenue, cobrpanue 1 pacro3HaBaHUE KUCIOPO/a.
4. [lonydenue, coOMpaHue U pacrio3HaBaHUE BOJOPO/IA.
5. IIpuroroBieHue pacCTBOPOB COJIEH € UX 3aJaHHON MacCOBOM JTOJIEH.

OcHOBHBIE KJIACChl HEOPTAHMYECKUX COeTMHEHUI

O0600611eHue cBefeHuit 00 OKcuaax, NX KiaccupuKaluu, Ha3BaHUAX U cBoiicTBax. CriocoObl MOMyueHUs: OKCHIOB

OcHoBanwmsI, X KIacCU(PUKAINS, HA3BaHUS M CBOMCTBA. B3auMoielicTBHE ¢ KHCIOTaMU, KHCIOTHBIMH OKCHUIAMH U COJSIMU. Pa3iiokeHne HepacTBOpHU-
MBbIX OCHOBaHUH. CrIOCOOBI MOTYYEHHS] OCHOBAHHIA.

Kucnotsl, ux knaccudukanus 1 HazBaHus. OONe XUMHUIECKUE CBOMCTBA KUCIOT. B3anMoaelicTBHe KUCIOT ¢ METAIIaMH. DIIEKTPOXUMUYCCKUI PsijT
HanpspKeHUH MeTauioB. B3aumMoaeicTBue KUCIOT ¢ OKCHAaMU MeTauioB. B3aumopaeiicTBie KUCIOT ¢ OCHOBAaHUSIMU — peakius HeWTpanuzanuu. Bzanmoaei-
CTBHUE KHUCJIOT C coisiMu. [lomydeHne 6eCKUCIOPOAHBIX U KUCTOPOACOAEPIKAIIUX KUCIIOT.

Conu, ux kinaccudukanus U cBoiicTBa. BanmoeiicTBue coneii ¢ MeTamiamMu, 0COOEHHOCTH THX peakiuii. B3aumoeiicTBue coneli ¢ coiasmu.

I'enernueckue panpl MeTailIa U HeMeTauia. [ eHeTrndeckast CBA3b MEXKy KJIacCaMU HEOPraHUYECKUX BEIECTB.

JlaGopaTopHbIe ONBITHI.

17. B3aumonencTBrue OKCHIA KAJILIIUA C BOJOM.

18. [lomyTHEHME U3BECTKOBOM BOJIBI.

19. Peakuus HefTpaau3anuu.

20. ITonyuenue ruapokcuaa menu (I11) u ero B3aumogeiicTpre ¢ KUCIOTOM.
21. Paznoxenue rugpokcuaa meau (1I) mpu narpesanuu.
22. B3anMoeiCcTBHE KUCIOT ¢ METaJlJIaMH.

23. BzauMoaencTBHUE KHUCIOT C COJISIMU.

24. O3HaKOMIICHUE C KOJUICKI[UEH COJICH.

25. Bzanmoeiicteue cynbhara meau (1) ¢ xeme3om.
26. B3auMoeiicTBHE COJICH C COJISIMH.

27. I'eneTn4eckas CBA3b Ha IPUMEPE COCAUHEHUN MEH.
IIpakTnyeckune padoTnl

6. Permenne skcriepuMEHTAITBHBIX 3a71ad.



Iepuoauveckuii 3akoH u [lepuoguyeckas cucrema xumuueckux 31emMeHToB /.. MeHnaesneeBa u cTpoeHne aroma

EctecTBeHHbIE ceMelicTBa XUMUYECKUX 3JIEMEHTOB: IIENIOYHBIE U IIEJIOYHO3EMEIbHbBIE METAIbl, TAJIOreHbl, HHEpTHBIE (O1aropoubie) ra3pl. Amdo-
TEPHOCTh. AMQOTEpHBIC OKCHJIBI i TUAPOKCUIBI. KOMITIIEKCHBIE COITH.

Otkpeitue . . MenaeneesiM [lepronnueckoro 3akoHa u co3fianue UM [lepuoauyeckoil CUCTEMbl XUMUYECKUX JIEMEHTOB.

ATOMBI KaKk (hopMa CyIIECTBOBAHUS XUMHUYECKUX 3JIeMeHTOB. OCHOBHBIC CBEJICHUSI O CTPOCHUU aTOMOB. Jl0Ka3aTelIbCTBA CIIOKHOCTH CTPOSHUS aTOMOB.
Omnsitel Pesepdopaa. [lnanerapuas Moienb CTpOSHHsS aToOMa.

CocraB aTOMHBIX si/Iep: MPOTOHBI, HEUTPOHBI. OTHOCUTEIbHASL aTOMHAsE Macca. B3auMOCBS3b MOHATUI «IIPOTOHY, «KHEUTPOH», «OTHOCUTENbHAS AaTOMHAas
Macca.

Muxkpomup. OnekTpoHbl. CTpOEHHE AJIEKTPOHHBIX YpOBHEH aToMOB XuUMHuecKUX 31eMeHTOB NeNe 1-20. IIoHsTuMEe O 3aBEpIIEHHOM 3JIEKTPOHHOM
YpOBHE.

N3oronbl. ®usndeckuii cMbIci cuMBOJIMKH [lepuonndeckoii cuctembl. CoBpemennast Gpopmynuposka [lepuogudeckoro 3akona. V3MeHEHUs CBOHCTB
AJIEMEHTOB B MEPUOJaX U rpymnmnax, Kak QyHKIHS CTPOSHUS JIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepuCTHKA 3JIEMEHTA-METAJUIA U 3JIEMEHTa-HEMETaJIa IO UX noJiokeHuto B [lepronnueckoit cucreMe xumuueckux 3neMeHtoB /. 1. Mennenee-

Ba.
JdemoHcTpanmu.
e Pasnuunbie GopMbI TAOIUIL TEPHUOTUUECKON CHCTEMBI.
e  MoaenupoBanue noctpoenus Ilepunoauyeckoit cucremsl /. 1. MeHnneneena.
e Moeny aTOMOB XUMHYECKUX JIEMEHTOB.
e Mojenu aTOMOB 3J1eMeHTOB 1—3-ro mepruoaoB

JlaGopaTopHbIe ONBITHI.
28. Ilomyuenue ampOTEpPHOTO THAPOKCHIA U UCCIETOBAHUE €T0 CBONCTB.

XuMnueckas cBsizb. OKHCJINTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUT

Nonnas xumudeckas cBsizb. VIoHbI, 00pa3oBaHHbIE aTOMaMH METAJIJIOB U HeMeTaioB. CxeMbl 00pa30BaHUsl HOHHOW CBSA3M Ul OMHAPHBIX COCTUHEHUH.
Honnble KpUcTAUIMUECKUE PEMIETKU U PU3NUYECKHE CBOMCTBA BEIIECTB C 3TUM TUIIOM pemi€TokK. [lonarue o popmynbHON eAMHMIIE BELIECTBA.

KoBanenTHas xumMuyeckast CBsi3b. DIEKTPOHHBIE U CTPYKTYpHBIE hopMmyibl. [loHsTHe 0 BaneHTHOCTH. KoBaneHTHas HemossipHas cBsi3b. Cxembl 00pa3o-
BaHUs KOBAJEHTHOM CBSI3U Ul OMHAPHBIX COeAUHEHUI. MoJIeKyNsipHble 1 aTOMHbIE KPUCTANINYECKUE PEHIETKH, U CBOMCTBA BELLIECTB C 3TUM THIIOM PEIIETOK.

DAeKTpOOTpUIATENbHOCTb. P snekTpooTpunaTenbHocTH. KoBaneHTHas monspHas XxuMudeckas cBsizb. [lumosnb. Cxembl 00pa3oBaHMs KOBaJCHTHOM
MOJIAPHOM CBA3M ISl OMHAPHBIX COEIMHEHUN. MoKy sIpHbIE U aTOMHbIE KPUCTAJUTMUECKHUE PEIIETKH, M CBOWCTBA BEIIECTB C ’TUM THUIIOM PEHIETOK.

Mertannuueckasl XMMUYECKasl CBA3b U METAJUIMUECKAsl KpUCTauIMuecKas pemeéTka. CBoMCTBa BEIIECTB C 3TUM TUIIOM pelméTrok. EnunHas nmpupona xu-
MHYECKHX CBSI3EH.

Crenenp okucnenus. CpaBHeHHE CTENIEHU OKHCICHHS U BaJIeHTHOCTHU. [IpaBuiia pacuéra creneHeld okuciaeHus no GopmyinaM XMMUYECKHX COSAMHEHUH.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeeneHue cTeneHe OKUCIEeHUs ISl 3JIEMEHTOB, 00pa3yIoIIMX BEIlecTBa pa3HbIX KiaccoB. Peakiumn
MOHHOTO OOMEHA M OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. OKUCIUTENh U BOCCTAHOBUTEINb, OKUCIEHHE U BoccTaHOBIeHHE. COoCTaBlieHHE YpaBHEHUIt
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUIl METOOM 3JIEKTPOHHOTO OanaHca.
JdemMoHcTpanuu.

e BuneodpparmenTs u cnaiifpl «MloHHAsS XUMHUYECKas CBSA3bY.



Komtexiys BeliecTs ¢ MOHHOM XUMHUYECKOM CBSI3BIO.

Moaenu MOHHBIX KPUCTAIIMYECKUX PEIIETOK.

Buneodparments! u cnaiiipl «KoBajgeHTHAs XUMUYECKas CBSI3bY.
Kouneknuys BemecTs MOJIEKYJISIPHOTO M @aTOMHOT'O CTPOCHHS.
Moaenu MOJEKYISPHBIX M aTOMHBIX KPUCTAINTIMYECKUX PEIIETOK.
BuneodparmenTs! u cnaiapl «MeTaminueckass XMMHUECKas CBS3hY.
Kommexmus «MeTajibl B CIIaBBD).

B3aunMozeiicTBre 1MHKA C cepoil, COITHOM KUCI0TOM, XstopuaoM menu (I1).

['openue maruus.
B3anmMozeincTere XJIOpHOUW U CEPOBOJIOPOIHON BOJIBI.

Ka.ﬂeHI[apHO-TeMaTPI‘IeCKOC IJIAHUPOBAHUEC YPOKOB XUMHUHU B 8 kiacce.

Tun ypoxka. IL1anupyeMsble pe3y/ibTaThl Hara

Tema ypoka OcHoBHBbIE JIn4HOCTHBIE IIpeameTHbIC MeranpeameTHble mia |pakr
MOHATHSA H
YPOKa.




Paznen 1. HauaabHble NOHATHS M 3aKOHBI XUMHH. (20 yacoB)

[Tpeamer xumumu. VYpok ¢pop- | PopmMupoBaHuEe UH- OOBACHSAIOT pOJIb Pezynamuenvle: nanupyroT Mociea0BaTeNb-
Ponb XuMHUM B )KU3HU | MUPOBAHUSl | TEJUIEKTYQJIbHBIX YME- | XUMHUYECKHX 3HaHUN | HOCTb CBOUX JIEHCTBUM U IPOTHO3UPYIOT UX
YeJI0BEKa. HOBBIX 3Ha- | HUH: aHAJIU3UPOBATH B )KM3HU YEJIOBEKA pe3yibTar.

HUM WLTIOCTPAINH yueO- YMEIOT: llo3nasamenvHule: BBIABUTAIOT apIyMEHTHI,

M.1-2.ctp. 14 puc. 7 HUKa. McnbIThIBaIOT UCIIOJIb30BaTh IOHA- | yCTaHABJIMBAs IPUYUHHO-CIIEJICTBEHHBIE CBS-
(3HaTb hopMyIibl 1 y4eOHO- THSI IPH XapaKTePU- | 31 MKy U3yIaeMbIMU SIBJICHHSIMH, H3BIIC-
:2348: ;TV:; Monekyn [IO3HABATEJIbHBIA UH- | CTUKE BEILECTB KalT HEOOXOJUMYIO MH(DOPMALIUIO U3 IPO-

Tepec K HOBOMY yueO- YUTAHHOI'O TEKCTA.

HOMY MaTepuaiy U Kommynukamuenvie: ymeroT popMyInpoBaTh

crocobam pelieHus COOCTBEHHOE MHEHUE, apIryMEHTHPOBATh

HOBOMH 3a/1a41 CBOIO TOUKY 3pEHUs, OTCTauBaTh €€ HE BpaXK-
NeOHBIM JIJIsl IPYTUX 00pa3oM; BIIAJCIOT MO-
HOJIOTMUYECKOW M Juaioruueckoi opmamu
peun.

Metonp! usyueHus Ypox pop- dopMupoBaHUE KOM- | XapaKTepU3yloT oc- | Pezynsamusnsie: IIAHUPYIOT MOCIIE10BATEb-
XHMHH MHUPOBAHUA | \yHUKATUBHBIX KOM- HOBHBIE METO/IbI HOCTb CBOMX JI€HCTBUU U IPOTHOZUPYIOT UX

HOBBIX 3HA- | netentHOCTH B 0OlIe- | M3ydeHHs ecTe- pe3ynbTar.
HHH HUU U COTPYIHUYECTBE | CTBEHHO-HAYUYHBIX Ilo3nasamenvHule: BHIABUTAIOT apIyMEHTHI,
CO CBEpCTHUKAMH. JucuuIuivH. [IpuBo- | ycTaHaBiIMBas NPUYMHHO-CIIEICTBEHHbIE CBS-
dopmHUpoBaHUE UH- JAT IPUMEpPBI MaTe- | 31 MEXKAY U3y4aeMbIMU SIBICHUSMU, U3BIIE-
TEJIJICKTYAJIbHBIX YME- | PUAJbHBIX U 3HAKO- | KalOT HEOOXO0MMYI0 HH(POPMALIHIO U3 TIPO-
HUM: aHAJIM3UPOBATh BbIX WJIM CHMBOJIb- YUTAHHOT'O TEKCTa.
TEKCT yueOHHMKa HBIX Mojiefiel. coou- | KommynuxamusHule: yMeOT (GOPMYIUPOBATH
paroT 00bEMHBIE U CcOOCTBEHHOE MHEHUE, apIryMEHTHPOBATh
L1apOCTEPKHEBBIE CBOIO TOYKY 3PEHHUs, OTCTauBaTh €€ HE BpaX-
MOJIEJN HEKOTOPbIX | AEOHBIM JUIs IpYyruX 00pa3oM; BIaJACIOT MO-
XUMHUYECKUX BeE- HOJIOTHUYECKOW M JUaioruueckoi opmamu
IIECTB. peun.
ArperaTnbie cocTosi- | Ypok ¢pop- ®opmupyrorea otBeT- | PaznmuuaroT Tpu ar- Pezynamusnvie: Yuarcs onpenensars LENb
HUS BEIICCTB MHUPOBaHHUA | cTgeHHOE OTHOIICHHWE | PETAaTHBIX COCTOSIHUS | CBOCH JesITeIbHOCTH, HA OCHOBE COOTHECE-
EEB;IX 3H38- |  yyenmio, TOTOBHOCTh | BEIECTBA. YCTAHAB- | HUS TOTO, YTO YK€ YCBOGHO, H TOTO, UTO eIle

1 CITIOCOOHOCTH K ca-
MOPa3BUTHIO U CaMO-
00pa3oBaHUIO HA OC-
HOBE MOTHUBAIUU K
00y4YEeHHIO U TTO3HA-

JINBAIOT CBSA3HU MEXK-
Jy HUIMHU Ha OCHOBE
B3aUMHBIX ITEPEXO0-
noB. HabOmrogaroT
XUMHYECKHH dKCITe-

HEWU3BECTHO, CAMOCTOSTEIBHO JIBUTATHCS 11O
3aIaHHOMY IUIaHY, OLICHUBATh U KOPPEKTHU-
pOBaTh MOJIYYEHHBIN pE3yNbTaT.
Ilo3nasamenvHovie: BBIABUTAIOT apTyMEHTHI,
yCTaHaBJIMBasl IPUYNHHO-CIICICTBCHHBIE CBS-




HUI0; KOMMYHHKATHB-
Hasi KOMIIETCHTHOCTh B
OOILIEHUU U COTPY/I-
HUYECTBE CO CBEPCT-
HUKaMHU B TIPOIIECCE
00pa3oBaTeNbHOM Aes-
TEIHHOCTH.

pI/IMCHT n OcJIarT
BBIBOJIbI HA OCHOBE
HaOIIOICHUIA.

31 MEXKJY U3Y4acMbIMU SIBJICHUSIMH, U3BJIC-
KalT HEOOXOIUMYIO MH(DOPMALIUIO U3 IIPO-
YUTAHHOT'O TEKCTA.

Kommynuxamusnvie: DopMUpYIOTCS pede-
BbIC YMEHUS: y4aTCs BBICKA3bIBATh CYXKJIE-
HUS C UCTIOJIb30BaHUEM (PU3HYECKUX TEPMHU-
HOB U TIOHATHH, (POPMYITMPOBATH BOIIPOCH U
OTBETHI B XO/I€ BBIIIOJIHEHUSI 3a/JaHUsl, OOMe-
HUBATbCSl 3HAHUAMHU MEXK]y YICHAMU Ipyll-
bl 17151 IPUHATUSA Y3PPEKTUBHBIX COBMECT-
HBIX PEIICHUI.

IIpaxmuueckas pa-
boma Nel.
«3unaxomcmeo ¢ aa-
bopamopuvim 000pY-

oosganuem. Ilpasuna
mexHuxu 6e30nacHo-
cmu npu pabome 8
XUMUYECKOM KaOu-
Hemey.

Ypok-
MPAKTUKYM

®opMUpOBaHUSA KOM-
MYHHUKaTHUBHBIX KOM-
METEHTHOCTH B 00111e-
HUU U COTPYIHUYECTBE
CO CBEPCTHUKAMH.

OrnpenensitoT OCHOB-
HOE XUMUYECKOe
o0opynoBaHue.
3HAaIT NnpaBuia TeX-
HUKHU 0€301MacHOCTH
npu paboTe B XMMH-
4eCKOM KaOuHeTe.
PaGotatot ¢ mabopa-
TOPHBIM 000PYI0Ba-
HUEM U HarpeBa-
TeIbHBIMU TTPUOO-
paMu B COOTBET-
CTBUHU C MPaBUIAMHU
Th.

Pezynamuenvie: mpeodpa3yroT npakTuye-
CKYIO 3aJ]auy B [I03HABATEJIbHYI0, OCYIECTB-
JISIFOT MTO3HABATENbHYIO pe(IIEKCHIO B OTHO-
LICHUU JACUCTBUM 11O PELICHUIO IT03HABA-
TEJIbHBIX 3a/1a4.

Ilo3nasamenvhoie: 1aXOT ONPENCIICHUS MTOHS-
THUSIM, MOTYT HalTH CIIOCO0O pereHus mpo-
OJieMHOM 3a1aun

Kommynukamuenvie: y4acTBYIOT B AUaJIOre,
KOJUIEKTUBHOM OOCY>KJE€HUH MPOOJIEMBI,
BJIaJICIOT MOHOJIOI'MYECKON M TUAIOTHYECKOM
(dhopmamu peun.

duznueckue sABIE-
HUSA B XUMUU

Onpenensts ooIue
JUTSL BCEX W HHTUBUTY-
anbHbIE MpaBUia pa-
0O0TBI

Paznuuarot gusmnue-
CKHE ¥ XUMHYECKHE
SIBJICHUSI, YUCThIE
BEIIECTBA M CMECH.
Knaccudunupyrot u
MPUBOJIAT TIPUMEPHI
cMmecei.

Pezynamusnvie:ymMmeHrne COOTHOCUTD CBOU
JIEUCTBUSA C IUNIAHUPYEMBIMH PE3YJIbTaTaAMH,
OCYILIECTBJIATH KOHTPOJIb CBOEH JAEATEIBHO-
CTHU B MPOLIECCE TOCTHKEHUS PE3yIbTaTa,
OTIpeIeNIATh CIIOCOOBI IEHCTBHUM B paMKax
MIPEIJIOKEHHBIX YCIOBUM U TpeOOBaHMUI,
KOPPEKTUPOBATh CBOM JEHUCTBUS B COOTBET-
CTBHUU C U3MEHSIOLIEHCS CUTYyallMen, OLICHH-
BaTh PE3yJIbTaThl PELICHUS TOCTABICHHBIX
3a7a4 u JIp.

llosnasamenvuvle:YeTkoe IPENCTABICHUE O
«pU3NIECKHUX SBICHUIXY, «XUMUYECKUX SIB-




JNeHUX(pEaKUAX )»; IPUMEHATh UX Ha MpPaK-
TUKE; YMEHHE CO3/1aBaTh, IPUMEHSTH U IIpe-
00pa30BbIBATH 3HAKU M CUMBOJIBI, MOJICTTH H
CXEMBI JIJIS peleHus yueOHbIX U TT03HaBa-
TEJbHBIX 3a/1a4; UCIO0Ib30BaHUE OCHOBHBIX
MHTEJJICKTYaJIbHBIX ONEpallyii: aHaau3 u
CUHTE3, CpaBHEHUE, 0000IICHNE, BBISIBIICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3€H, MOUCK
aHaJoro; (HOPMUPOBAHHE U PA3BUTHE KOM-
HNETEeHTHOCTH B 00JIACTH UCIIOIb30BAHUSI UH-
(hopMaInMOHHO-KOMMYHHUKAIIMOHHBIX TEXHO-
noruii (MKT-komneTeHIuii); uCroyib30BaHue
Pa3IMYHBIX UCTOYHUKOB JJIS MOTYYEHUS XU-
MU4ecKol nH(pOpMaluu; TOCTaHOBKA U op-
MYJUPOBaHUE 1IEJIN U 3aja4 ypoKa; GopMy-
JUPOBAHUE U apTyMEHTALHsI TUYHOTO MHE-
HUSL.

KommynuxamusHwvle: 0CO3HAHHO U TIPOU3-
BOJIbHO CTPOUTDH PEUEBOE BHICKA3bIBAHUE B
yCTHOH (hopMe; apryMEHTUPOBAHO OTBEYATh
Ha BONPOCHI, 000CHOBBIBATh CBOIO TOUKY
3pEHHUsI; CIYIIaTh U IOHUMATh PeUb JAPYTHUX;
BCTYNAaTh B y4ueOHOE COTPYIHUYECTBO C YUH-
TEJIEM U OJIHOKJIACCHUKAMHU, OCYIIECTBIISITh
COBMECTHYIO JESITEIbHOCTD B Mapax, Ipymmax

u Jp.

IIpakxmuueckas pa- Ypok- dopMupoBaHue 1o- 3HarT npaswia 00- | Peeyrsamuensie. TNAHUPYIOT CBOIO paboTy,
ooma Ne2. Ananus MPaKTUKYM | 3HaBaTEJIbHBIX UHTE- paieHusi ¢ m1abopa- | caMOCTOSITEIBHO KOHTPOJIUPYIOT BPEMS BbI-
No46bL. PECOB ¥ MOTHBOB, TOPHBIM 000pPY/IOBa- | MOJHEHHS PA3IMYHBIX 33JaHUH.
HANpPaBIEHHBIX HA HHUEM, CTIocOObI pa3- | [lo3nasamenvhvie: NAIOT ONpPEIEIECHUS TOHS-
n3ydeHne GU3NYecKuX | ACTICHUS OJJHOPO/I- THUSIM, OCYIIIECTBIISIIOT CPaBHEHHE, CTPOSIT JIO-
U XUMUYECKUX SIBJIC- HBIX CMECeH. THYECKHUE LIENOYKU PacCykIeHUH, aHaTN3HU-
HUU. YMeT IpoBOAUTh | PYFOT ICTUHHOCTh YTBEPKIACHUN U3Y4ArOT
pasziesieHueM cMecelt | SBJICHHsI Ha MPaKTHKE.
¢buIbTpOBaHUEM U Kommynuxamugnoie: criocoOHbI OOBEKTUBHO
BBHITIAPUBAHUEM. OLIEHUBATh JPYroro.
ATOMHO- KomOunHu- dopmMupoBaHHE MO- OOBACHAIOT, UTO Ta- | Peeynamuensie: IpeoOpa3yroT MpaKkTHYIC-

MOJICKYJISIPHOE yue-




HHUEe. XUMHUYECKUE

pPOBaHHBII 3HABaTENIbHBIX UHTE- KO€ XUMHYECKHH CKYIO 3a/1auy B [T03HABaTEIbHYIO, OCYIIECTB-
SIEMCHTRI YPOK PECOB, HAMPABJICHHBIX | 3JIEMEHT, aTOM, MO- | JIAIOT TIO3HABATEIbHYIO PEIICKCHUIO B OTHO-
Ha M3YYCHHUE 3aKOHOB | JIEKYJIA, aJUIOTPOINHS, | IEHUHU JCHCTBHIA 1O PELICHUIO TO3HABA-
XUMHHU, UHTEIJIEKTY- noHbl. Paznuuator TEJIbHBIX 3a/1a4.
IBHBIX YMEHHI aHa- | IPOCTHIE U CIIOXKHBIE | [l03HaéamenbHble: yCTAaHABINBAIOT PUYHH-
JU3UPOBaTh HHPOPMA- | BELIECTBA, BELIECTBA | HO-CJIEICTBEHHBIE CBSA3U MEXK/Y COCTAaBOM
IIUIO U JIeNIaTh BBIBO- MOJICKYJISIPHOTO U MOJIEKYJ ¥ CBOMCTBAMH aJUIOTPOIIHBIX MO-
JIBL. HEMOJIEKYJISIPHOTO IuQUKaLUi KUCIOpoa.
CTPOCHUS Kommynukamuenvie: popMyIupyroT OCHOB-
HbIE MOJIOKEHUSI aTOMHO-MOJIEKYJIIPHOTO
YUCHHSL.

8-9 3HaK¥ XMMHYECKHX KomOunu- dopmupoBaHue Mo- HaspiBator u 3anu- | Pecyramugnvle: CTaBIT yueOHYIO 3a/1a4y Ha
anemenToB. Ilepuo- pOBaHHBIN 3HABATEJIbHBIX UHTE- CBIBAIOT 3HaKH XO. OCHOBE COOTHECEHHUSI TOTO, YTO YK€ U3BECT-
HHII/{IGCI\IZM Tabiuia YPOK PECOB, HAIIPABJICHHBIX | OMUCBHIBAIOT CTPYK- | HO, ¥ TOTO, YTO €I HEU3BECTHO; IPOTHO3H-
1. Menneneesa Ha U3y4EHUE OKpYKa- | Typy Tadbmuipl XO. PYIOT Pe3yJIbTaT YCBOCHUS 3HAaHUH, OLICHH-

IOLIET0 MUpPA, YMEHUE | OOBSICHSIOT 3TUMO- | BalOT pe3yJsbTaThl paboTsl. @opMmupoBaHue

AHAIM3UPOBATH VH- nornyeckue Havana | MKT - koMneTeHTHOCTH.

dbopmanuio u genath Ha3BaHUi XO U ux Ilo3nasamenvhoie: XapaKTepU3yoT HHPOP-

BBIBOJIBI. OTIENBHBIX aTOMOB. | MAIHIO, KOTOPYIO HECYT 3HAKH XO.
Kommynukamuenvie:yqacTBYIOT B JUajiore,
CIYIIAIOT U TOHUMAIOT JIPYTUX, BEICKAa3bIBa-
10T CBOIO TOUYKY 3pEHHMSI 10 TOBOY paccMmar-
pUBAEMOTO BOIPOCA.

10-11 | Xumnueckue ¢pop- H3zyuarom xumuue- Pecynamusnvie: cTaBsT yueOHyIo 3a/1a4y Ha

MYJIBI.

CKUe NOHAMuUs: OT-
HOCHTEIIbHAS aTOM-
Hasl ¥ MOJICKYJISIpHAS
Macca, XUMHYecKast
dbopmyna; onpede-
JAOM:
KauyeCTBEHHBIN U
KOJIMYECTBCHHBIN
COCTaB BEIIECTBA IO
XUMHUYECKOH (op-
MYIIC; BbIUUCTAIOM
OTHOCHUTEIBHYIO MO-
JCKYJSIPHYIO MacCy

OCHOBE COOTHECEHHS TOTO, YTO YXKE€ U3BECT-
HO, ¥ TOTO, YTO €I11€ HEU3BECTHO; MPOTHO3HU-
PYIOT pe3yJIbTaT yCBOEHUS 3HAHUM, OLICHU-
BalOT pe3ynbTaThl paboTel. DopMupoBaHue
HKT - KOMIEeTeHTHOCTH.

Ilo3nasamenvHole: XapaKTePU3YIOT HHPOP-
MaIIii0, KOTOPYIO HECYT (JOPMYITBI BEIIIECTB.
Kommynuxamuenvie: yaacTByIOT B IHAJIOTE,
CIYLIAIOT U MIOHUMAIOT IPYTHUX, BHICKA3bIBa-
FOT CBOIO TOUKY 3pPEHUS 10 IIOBOJLY paccMar-
pHUBaEMOro Bompoca.




BelecTra; Paznu-
YaroT UHJCKCHI U
K02 (pPUIIMEHTHI.

12-13 | BanenTHoCTb Ypok - dopMupoBaHuUE 10- OOBACHAIOT, UTO Ta- | Peeynsamuenbie. TNIAHUPYIOT CBOIO paboTYy,
NPaKTUKyM | 3HaBaTEJIbHbBIX MHTE- KO€ BaJICHTHOCTb. CaMOCTOSITENIbHO KOHTPOJIMPYIOT BPEMsI BbI-
PECOB U MOTHBOB, MOHUMAIOT OTpaXke- | MOJIHEHUS Pa3IMYHbIX 3aJaHuid. OBnaneHue
HaNpaBJICHHBIX HA HUE MOPAKA COeIU- | OCHOBAM MCCIIEAOBATENBLCKOM NESTETLHOCTH.
U3YYEHUU OKPYKalo- HEHUS aTOMOB B MO- | [lo3Hasamenvhbie:
miero mupa. Crioco6- | JIeKysax BeUiecTB YMerT cocTaBIATh (OPMYIIBI COSAUHEHHHA
HOCTb K CaMOpa3BH- MOCPEACTBOM CTPYK- | IO BaJIGHTHOCTHU U OIPEEISIOT BAJIEHTHOCTD
THIO. TYpHBIX (hopMmyi.. aJeMeHTa 1o (hopMyJie ero COeAMHEHUS
Kommynuxamusnwvle: cnocoOHbI OObEKTHB-
HO OILIGHUBATh JIPYroro
14 XUMUYECKHUE peak- Komb6unu- dopmMHupoBaHUE OT- 3HatoT onpeneneHue | Pezynsamugusie: IpeoOpa3yroT MpaKTHye-
run. [Tpusnaku u POBaHHBII BETCTBEHHOT'O OTHO- MOHSTHS «XUMHYE- CKYIO 3a/1a4y B ITO3HABATEIbHYIO, OCYIIECTB-
yCIOBUS X MPOTEKA- | YPOK 1ieHus K yueoe, cro- CKasl peakius», pu- | JISIFOT MO3HABATEIbHYIO Pe(IEKCUIO B OTHO-
HUSL. coOHOCTH 00y4aro- 3HAKU U yCIOBUS IIEHUH JICHCTBUI IO PEHICHUIO TI03HABA-
HIUXCS K CAMOPa3BH- BO3HUKHOBEHHUS U TEJNbHBIX 3a/1a4.
THIO ¥ caM000pa30Ba- | TEUYEHHs XUMUYe- Ilo3nasamenvHole: NAIOT ONMPEICIICHUS TTOHS-
HHUIO. CKUX pEaKIuil, TUIIBl | THUSM, MOTYT HATH CIIOCOO peIIeHus mpo-
peakui mo norjo- 0JIeMHOM 3a/1auun
IICHUIO WUJIH BBIZE- Kommynuxamusnule: y4acTBYIOT B AMAJIOTE,
JICHUIO DHEPTUN. KOJUIEKTUBHOM OOCY>KIEHHH MPOOIEMBI,
BJIaJICIOT MOHOJIOI'MYECKON M TUAIOTHYECKOM
(dhopMamu peun.
15-16 | 3akoH coxpaHeHUs VYpox ¢op- dopMUpOBaHUE OT- 3HatoT onpeneneHue | Pezynamugubie: CTaBAT yueOHbIE 3a1a4U
Macchl BeniecTB. Xu- | MMPOBAHWA | geTcTBEHHOTO OTHO- XUMHUYECKUX YpaB- (caMOCTOSITEIBHO, TIPU MTOMOIIH YYUTEIIS),
MHUYECKUE PEAKIINH. E;];IHX 3H3a" | yienms K yueHuMIo Mc- | HeHWii, 3HAUEHHE IUTAHUPYIOT YU4EOHYIO 1eATeNIbHOCTh, OLIEHU-

M0JIb3YS CHELHAIIBHO
noo0paHHbIe Cpeji-
CTBa. YMEHHUE OLICHUTh
CTEINEeHb ycrexa Ui
HEeycIiexa CBoei aesi-
TEIBbHOCTH

KO3 uIrenTa B
XUMHUYECKUX YpaB-
HEHUSIX. YMEIOT CO-
CTaBJISITh YPABHEHUS
peaKkui Ha OCHOBE
3aKOHA COXpPaHEHUs
MaccChl BEIIECTB,
paccTaBisTh KOd(h-
(UIIMEHTHI.

BAlOT MMPABUIILHOCTD BBIMOJHEHUS JEHCTBUI
U BHOCSIT B HUX KOPPEKTHUBBI.
llosnasamenvhuoble: CTPYKTYPUPYIOT TEKCT,
BBIJIETISAS B HEM BTOPOCTENEHHYIO U IJIaBHYIO
uH(pOopMalLIKIO, JA0T ONPEIeIeHNE
MOHATHUSAM, YCTAaHABIMBAIOT MPUYUHHO-
CJIECTBCHHBIE CBSI3U.

Kommynuxamuensvie: yMEIOT C 1OCTaTOUHOU
TOJTHOTON ¥ TOYHOCTHIO BBIPAYKAaTh CBOU




MBICJIH, BJIaJICIOT MOHOJIOTHYECKOHN U AHAJIO-
rudeckoi opMaMu peuu

17-18 | Twumbl XUMUYECKHX Ypok dop- HNanbnetimee popmu- | Knaccudunupyror Pezcynamusnvle: caMoCTOATENHHO (HOPMYITHU-
peaxuit MUPOBaHHS | pOBaHUE IMO3HABa- XUMHYECKUE PeaK- PYIOT 3a/1aHue: ONPEACISAIOT €ro elb, IIa-
HOBBIX 3Ha- | TEJIBHOTO MHTEpeca. UM TI0 TIPU3HAKY HUPYIOT aJITOPUTM €T0 BBIITOJTHEHHS, KOPPEK-
HUM dopMHUpOBAaHUE KOM- | YKCIIA M COCTaBa pea- | TUPYIOT pabOTy M0 XOAY €ro BBIOJIHEHUS.
MYHUKAaTUBHON KOM- TEHTOB M IPOAYKTOB. | [lo3Hasamenvhbie: NAIOT ONPEACTICHHS TOHS-
METEHTHOCTH B O0Ie- | XapaKTepU3YIOT POJib | THUSM, OCYIIECTBIISIIOT CpaBHEHUE OOBEKTOB,
HUH U COTPYIHUYECTBE | KaTaJIU3aTOPOB B CaMOCTOSITENIHO BBIOMPAst KpUTEPUH IS
C OJTHOKJIACCHUKAMU B | mpoTekaHnuu XP 3TOTr0, HAXOAAT UH(OPMALIHIO C UCIIOJIb30BA-
nporecce yaeOHou HUEM pecypcoB Onbimorek u cetu HTEpHET.
JESTEIIbHOCTH. KommynuxamusHvle: BCTynaroT B AMAJIOT, a
TaKX€ yJacCTBYIOT B HAOJIIOJIAIOT U OTIHCHI-
BAIOT XMMHUYECKUN HKCIIEPUMEHT C TIOMOIIBIO
PYCCKOTO SI3bIKa U SI3bIKA XMMHUH.

19 ITosTOpenue n Vpok dop- | [lanbHeiimee popMu- | YMEIOT IpUMeHATh | Pe2ynamuenvle:caMOCTOATENBHO (HOPMYJIH-
0000MICHHE TEMBI. MHUPOBAHUA | nopaHWe MO3HABA- 3HaHUs, YMEHUA U PYIOT 3aJJaHHE: ONPEACIISIOT €ro UEb, ja-
Ioxroros Kag KOH- HOBBIX 3Ha- | tenpHOro naTEpeca. HABBIKH TIPH BBIMIONI- | HUPYIOT QJITOPUTM €T0 BBIIOJIHEHUS, KOPPEK-
TPOJILHOM pabote. HHH dopmMupoBaHUE KOM- | HEHUH TPEHUPOBOY- | THPYIOT PabOTY IO X0y €0 BBHITIOTHECHUSI.

MYHHUKaTHBHOU KOM- HBIX YIpakHeHU u | [losHasamenvhbie: NalOT OMpPEEIICHUS TOHS-
NETEHTHOCTH B 00ImIe- | 3aJaHuit THUSIM, OCYILIECTBIISIIOT CpaBHEHHE OOBEKTOB,
HUM U COTPYIHUYECTBE CaMOCTOSITENIbHO BbIOMpPast KPUTEPUH ISt
C OZIHOKJIACCHUKaMH B 3TOTO, HAXOISIT HHPOPMAIIHIO C HCIIOIB30Ba-
npoiiecce yueOHO — HHUEM pecypcoB O0MOanoTek u ceth HTepHeT.
UCCIIEIOBATEIhCKON Kommynukamuensie: BCTYIalOT B AUAJIOT, a
JeSITebHOCTH TaKXe y4acTBYIOT B KOJUIEKTHBHOM 00CYX-
JICHUW BOTIPOCOB, YYaCTBYIOT B TUCKYCCHH,
BJIaJICIOT MOHOJIOI'MYECKON M TUAIOTHYECKOM
(dhopmamu peun.

20 Konrpoubnas pabo- | Vpoxk kop- Hanbneiimee GopMu- | YMeEIOT IpUMEHATh | PezynsamugHbie: CaMOCTOSTENILHO (OPMYIIU-
Ta Nel «HavasbHble | pexppm u pOBaHHME MTO3HABA- 3HAHUS, YMEHUS H PYIOT 3a/IaHue: ONPEACIISAIOT €ro Ielb, TTa-
TOHSTHS XUMUID MIPOBEPKH TEJILHOTO HHTepeca, HaBBIKH, ITOJTyYEH- HUPYIOT aJITOPUTM €T0 BBIITOJTHEHUS, KOPPEK-

3HAHWH (dbopMHpOBaHUE XUMHU- | HBIE B XOCU3YUECHHSI | THPYIOT PadOTY IO XOJIy €T0 BHITIOJTHEHUSI.

YEeCKOW KYJIbTYPHI.
dopMHpOBaHUE KOM-
MYHHUKaTHBHOU KOM-
METEHTHOCTH B 00111e-

JTAHHOW TeMBbI, IpU
BBITIOJITHEHUN KOH-
TPOJILHOU paboTHI.

llo3nasamenvHoie: NaXOT ONPENEIICHUS ITOHS-
THUSIM, OCYILIECTBJISIIOT CpaBHEHHE O0OBEKTOB,
CaMOCTOSITENIbHO BBIOMpPAast KpUTEPUH IS
9TOr0, HaXOAT HH(POPMALIMIO C HCIIOJIb30Ba-




HHUU U COTPYAHUYECTBE
C OJIHOKJIACCHUKAMH B
nporecce y4eOHoM
JIeSTEIbHOCTH.

HUEM pecypcoB OMOIHOTEK U ceTH HTepHeT.
KommynuxamusHule: BCTynaroT B AMAaJIOT, a
TaK)Ke Y4acTBYIOT B KOJUIGKTHBHOM 00CYX-
JICHUH BOIIPOCOB, YYaCTBYIOT B JUCKYCCHUU,
BJIAJICFOT MOHOJIOTHYECKON U JUaJIOTHYECKON
(hopmamu peun.

Paznen 2. Baxxneilimmue NMpeaACTABUTEC/IN HEOPraHUNYECKUX BECIECTB. KoaundyecTBeHHBIE€ OTHOIIEHNS B XHMHUH (18 '{acon)

21 Bosnyx u ero cocras. | Ypok ¢pop- OpueHTHpyoTCs B XapakTepu3yoT Pezynamuenvle: 0cO3HAIOT TO, YTO YK€ YCBO-
MHUpPOBaHHUSA | HPABCTBEHHOM COJep- | OOBEMHYIO JOJIIO €HO U TO, 4TO €IlI€ HYy’KHO YCBOUTb, HA OCHO-
HOBBIX 3Ha- | JKQHUM U CMBbICJIE COO- | KOMIIOHEHTOB BO3- BE 3TOr0 CaMOCTOSATENIBHO CTaBAT yueOHbIE
HUH CTBEHHBIX TIOCTYIIKOB | JyXa, PACCUMTHIBAIOT | 3aJauu.
ee 110 00beMy 3Toi Ilo3nasamenvrvie: BOCIPUHUMAIOT UH(OP-
CMECH. MAIMIO Ha CIyX U BU3YAIIbHO, CTPYKTYpHUPY-
10T TEKCT, BbIJIENsAs B HEM BTOPOCTENIEHHYIO U
[JIaBHYIO UH(OPMAIIUIO, 1AI0T OIPEEICHNE
HOHATHUAM, CPAaBHUBAIOT U I'PYNIIUPYIOT 00b-
€KTHI.
Kommynuxamusnule: onuchiBalOT 00bEMHBIH
COCTaB BO3/lyXa U IOHUMAIOT 3HAYEHUE T10-
CTOSIHCTBA TOT'0 COCTaBa JUIsl 3I0POBbSI
22 Kucnopon. Ypox dop- dopMupoBaHUE CIO- XapaxkTepu3yrT Pezynamusnvie: camoCTOATENIBHO OTpeie-
MHUpPOBaHMUA | COOHOCTH y4alUXCsA K | O30H Kak ajuIOTPOI- | JISIOT LeJb Y4eOHOH e TeNbHOCTH, IUIaH
HOBBIX 3Ha- | CaMOPa3BUTHIO U Ca- HYIO0 MOAM(UKAIMIO | BBITIOJIHEHUS 3a/IaHUH, OIIEHUBAIOT ITPABHIIb-
HU MOOOpa30BaHUIO HA kucnopoza. [IpoBo- | HOCTh BBIOJHEHUS 3aJaHUH.
OCHOBE MOTHUBALIUM K | JST, HAOIIO/ALOT, llo3nasamenvHule: yCTaHABINBAIOT IPUYHUH-
00y4YeHHIO U TI03Ha- OIUCBHIBAIOT XUMHU- HO-CJI€ZICTBEHHBIE CBSI3U MEX1Y (PU3NUECKU-
HUIO. YEeCKUH dKCIepH- MU CBOMCTBaMHM KHCIIOPO/a U CIIOCOOaMU ero
MEHT 110 NoJTy4e- cobupaHus.
HUIO, cOOUpaHuio U | KommyHukamuenvie: ONUCHIBAIOT (PpU3nUe-
pacro3HaBaHUIO CKHE U XMMUYECKHE CBOWCTBA KHCIOPO/a.
KHCJIOPOJA C CO-
OJIro/IeHHEM TTPaBUIT
Tb.
23 IIpaxmuueckas pa- Ypok- dopMHUpOBaHUE OT- PabortatoT ¢ nabopa- | Pezynsamugnsie: CaMOCTOSITEIBHO OIpe/e-
ooma Ne3. Ilonyue- IIPAKTUKYM | BETCTBEHHOI'O OTHO- TOPHBIM 00OPY/IOBa- | JISIOT LIeJb YUE€OHOM NesTeTbHOCTH, TUIaH

Hue, coouparue u




Pacno3Hasanue Kuc-
J0pooa.

LICHUS K YYCHHUIO, TO-
TOBHOCTHU K CaMOpa3-
BuTH0. DOopmMHpoBa-
HUE UHTEJUIEKTYallb-
HBIX YMEHUH, CTPOUTH
paccyXIeHuUs, aHaJIN-
3UpOBaTh, €J1aTh BbI-
BOJIbI

HUEM U HarpeBa-
TeJNbHBIMU TTpUOOpa-
MU B COOTBETCTBHUH C
npaBuiamu Th. Bbl-
MOJIHAIOT MTPOCTEH-
IMe MpuemMbl 0opa-
IIEHUs ¢ J1aboparop-
HBIM 000PYIOBaHU-
emM. CoOHparoT K1c-
JIOPOJ, METOJIOM BbI-
TECHEHUS BO3/1yXa,
pacro3HaroOT €ro.

BBITIIOJIHCHU A SaHaHHﬁ, OLCHUBAOT HpaBI/IJIL-
HOCTb BBINIOJIHEHHS 3a0aHUMH.
Tlo3nasamenvuvle: HAOMIOJAIOT 32 CBOM-
CTBaMH BEILIECTB M SIBJICHUSMU, ITPOUCXOJISI-
IIIMMHU C BCIICCTBAMU.

Kommynuxamuensvie: ONUCHIBAIOT XUMHUYE-
CKHI 3KCIIEPUMEHT, COCTABIISIIOT OTYET 110
pe3yJbTaTaM IIPOBEICHHOTO SKCIIEPUMEHTA.

24 Oxcuppl. Kombunu- dopmMHUpoOBaHUE UH- 3HalT XUMUYeckoe | Pezynsamugnbie: CTaBsAT yueOHbIE 3a/1a4H,
POBaHHBIN TEJUICKTYyaJIbHBIX YME- | MOHATHUE: OKCUJBL. IUTAHUPYIOT YUeOHYIO IeATEIbHOCTh, OLEHU-
YPOK HUM aHaJIN3a, CHHTE3a, | YMEIOT Ha3bIBaTh: BAIOT MPABUJILHOCTD BBITIOJIHEHHUS ACHCTBHI
YMEHHH JIenaTh BEIBO- | OKCHABI MO MX (JOp- | U BHOCST B HUX KOPPEKTHUBBI.
JIbI MyJIaM llo3nasamenvHovle: CTPYKTYpUPYIOT TEKCT,
ONPENETSAIOT: CTe- BBIICJISISI B HEM BTOPOCTEIIEHHYIO U IIABHYIO
II€Hb OKHUCJIEHUS nH(pOopMaLKIO, JAI0T OIPEIEICHNE
3JIEMEHTOB B OKCH- MOHATHUSAM, YCTAaHABIMBAIOT IPUYUHHO-
Jax. CJIE/ICTBEHHBIE CBSI3H.
3HatoT kinaccupu- | Kommynuxamuenvie: yMEIOT C JOCTATOYHOM
KaLlMIO U XUMUYe- MIOJIHOTON ¥ TOYHOCTBIO BbIpaXaTh CBOU
CKHE CBOMCTBA OK- MBICIIY U 3HaHUSL.
CHUJIOB
25 Bomopox. Kom6unu- dopmupoBaHue Mo- YMerb ipuMeHsITh | Pecynamusnvle: NIaHUPYIOT Y4eOHYIO €s-
POBaHHBIN 3HABATEIbHOIO UHTE- | 3HAHUS, YMEHMUS, TENBHOCTD, OLIEHUBAOT IPABUIIBHOCTD BbI-
YPOK peca 1 MOTUBOB. DOp- | HABBIKH, MMOJTYYECH- TTOJTHEHUS yUYEOHBIX JCHCTBUM.

MHUPOBaHHUE CIIOCOOHO-
CTH yYalIuXcs K CaMo-
Pa3BUTHIO U CaMOO0-
Pa30BaHMIO HA OCHOBE
MOTHBAIINH K 00yde-
HUIO U TIO3HAHUIO.

HbIE IIPU U3YUYEHUHU
JTAaHHOW TE€MBI.
XapakTepu3yroT Co-
CTaB MOJIEKYJbI, PU-
3UYECKHAE U XUMHYE-
CKHeE CBOICTBa, TI0-
JIy4eHHUE U IIPUME-
HEHHE BOJIOPOJIA.

Ilo3nasamenvHole: yCTAaHABIUBAIOT IPUIHH-
HO-CJIE/ICTBEHHBIE CBSI3U MEXKY (PU3NUECKU-
MU CBOMCTBaMH U criocob6aMu coOupaHus
BOJIOPO/Ia, MEXKITY XUMHUYECKUMU CBOMCTBA-
MU U €T0 PUMEHEHHEM.
KommyHnuxamugnvie: y9acTBYIOT B IHAJIOTE,
0 OPMIISIFOT CBOU MBICTH B YCTHOW U TTHCh-
MEHHOU (hopme.




26 IIpaxmuueckas pa- Ypok- dopmMHUpoBaHUE M0- Pabotatsb ¢ nabopa- | Pecynamugnsie: TIAHUPYIOT YUeOHYIO Jesi-
ooma Ne 4. Ilonyue- MPaKTUKYM. | 3HABATEJIHHOTO MHTE- | TOPHBIM 00OPYJIOBa- | TE€IBHOCTH, OIIEHUBAIOT MPABHUIHBHOCTH BBI-
Hue. cobupanue u peca 1 MOTHUBOB. HHE ¥ HAarpeBaTellb- | MOJHEHUS yYeOHBIX IEHCTBHIA.
PacnosHasamue 6000-
poda. dopmUpoBaHUE CIIO- HBIMU TipubopamMu B | [losnasamenvhvie: BOCIPUHUMAIOT HHPOP-

COOHOCTH Y4YaIIMXCsi K | COOTBETCTBHH C IPa- | MAIMIO BU3YaJIbHO, IAIOT OMPEICIICHUS 110-
CaMOpa3BUTHUIO U ca- Buitamu Th. HSTHUSIM, CPAaBHUBAIOT U TPYNIUPYIOT 00bEK-
M00Opa30BaHUIO HA BeimonHsTh Tipo- ThI, HAXOJIAT 3aKOHOMEPHOCTH.
OCHOBE MOTHBALIUU K | CTEUIINE IPUEMBI Kommynuxamusnwvle: opopMISIIOT CBOU
00y4YEeHHIO U II03Ha- oOpaiteHus ¢ 1a00- | MBICIM B TUCbMEHHOHU (OPME; OMHMCHIBAIOT
HUIO paTopHbIM 000PYI0- | XUMHUYECKHM SKCIIEPUMEHT, COCTABIISIOT OT-
BaHUEM: COOUPATH YeT MO pe3yibTaTaM padOThI.
npubop IS Ioyye-
HUSI Ta30B, IPOBE-
PSTH €ro Ha repMe-
TUYHOCTH U HCIOJb-
30BaTh Ui OTy4Ye-
HUSI BOJIOPOAA
27 Kucnorst Kom6unu- dopMUpOBaHUE UH- 3HaT XUMHUYeCKoe | Pezynsimugnsie: TUIAaHUPYIOT CBOIO paboTy,
POBaHHBIN TEJJICKTYAIbHBIX YMe- | MOHATHE: KUCIOTa, | CAMOCTOSATEIBHO KOHTPOJIUPYIOT BPEMS BbI-
YpOK HUH aHanu3a, CHHTE3a, | [IeN0Yb. Ha3pIBalOT | MOJHEHUS pa3nYHbIX 3a/1aHUH.
YMEHUH J1enaTh BBIBO- | KHUCJIOTHI 11O UX TlosnasamenvHhoie:
JTBL. dopmynam. Co- JIAl0T ONpe/IeTeHUs TOHATHIM, OCYILIECTBIIS-
CTaBJISIIOT XUMHUYE- | IOT CPAaBHEHHE, CTPOST JIOTHIECKUE IIETTOYKU
ckue (opMysbl KUC- | pacCyKACHUH, aHATU3UPYIOT HCTUHHOCTh
not. Onpeneasitor YTBEPKACHUM.
KHCJIOTBI 110 UX Kommynuxamuenuwie: CIIOCOOHBI 00b-
dbopmynam. €KTHBHO OLIEHUBATH JPYTroro.

28 Comn Kom6unu- dopmMupoBaHus KOM- | 3HAIOT MOHSTHE: Pezynamuenvle: nanupyroT nocieaoBaTeNb-

POBaHHBIN MYHUKAaTUBHBIX KOM- | COJIb. HOCTBH CBOUX JICMCTBUH M TPOTHO3ZUPYIOT UX
YpOK NETEeHTHOCTH B 0011e- | YMEIT Ha3bIBaTh pe3yibTar.

HUHW U COTPYAHUYECTBE
CO CBEPCTHUKAMH.

COJIU 1O UX hopMy-
naM. CoCTaBIsIIOT
XuMu4eckue Ghop-
Myl coneit. Onpe-
JIEJISTFOT COJTH TIO UX
dbopmynam 3HarOT
KJIaCCH(UKAITIIO

Ilo3nasamenvHule: BHIABUTAIOT apTyMEHTHI,
yCTaHaBJIMBasi IPUYUHHO-CIIE/ICTBEHHBIE CBSI-
31 MEXAY U3y4aeMbIMH SIBJICHUSMU, U3BIIE-
Kal0T HE00X0IMMYI0 HH(POPMALIHIO U3 TIPO-
YUTAHHOTO TEKCTa.

Kommynukamuenvie: ymeroT popMyIupoBaTh
cOOCTBEHHOE MHEHHUE, API'YMEHTHPOBATh




CpPEHUX COJIEN.

CBOIO TOYKY 3PEHMS, OTCTauBaTh €€ HE BPAXK-
NeOHBIM AJIs IpYTUX 00pa3oM; BIAJCIOT MO-
HOJIOTHYECKOW ¥ TUAIOTHYECKOr hopMamu
peun.

29-30 | Konunuects Beme- KomOuHwm- ®opmupoBanue CTON- | 3HAIOT XUMUYECKUE | Pecyriamuenvle. CTaBAT y4eOHbIE LIEH, TIpe-
crBa. MonspHas Mac- | popaHHsIid KOT'O TI03HABATEJILHOTO | MOHATHS: MOJIb, MO- | 00pa3ys MPaKTUYECKYIO 3aa4y B MIO3HABA-
Ca BeIecTsa. YPOK MHTepeca. 3HAHUS OC- | JIApHAs Macca. BEl- | TeIbHYIO, CAMOCTOATENBHO AHATH3HPYIOT

HOBHBIX IPUHIIMIIOB ¥ | YUCIISIFOT MOJIIPHYIO | YCJIOBUS JOCTHIKCHUS 1IEJIH, OLICHUBAIOT TIpa-
NPaBUJI OTHOIICHUS K | Maccy, KOJIMYECTBO | BUJIBHOCTDH BBIMOJHEHUS EHCTBUSA, TIPOTHO-
HpUpoIE. BEILIECTBA. 3UPYIOT AajJbHEHIee pa3BUTHE MTPOLIECCa.
Ilo3nasamenvhbie: BHIACTISIIOT HEOOXOIMMYIO
UH(OPMAIIHIO, CTPYKTYPUPYIOT CBOU 3HAHUS,
BBISIBIISIIOT TIPUYMHHO-CIICACTBEHHBIC CBSI3H;
OIIPEICIISIFOT KPUTEPUH JUISl CpaBHEHUS (hak-
TOB, SIBIICHUIA.
KommynukamueHule: BHICIyIIHBAIOT U
00BEKTHUBHO OLIEHUBAIOT APYToro,
YMEIOT BECTH JHAJIOT, BhIpabaThIBast oO1iee
pelieHue.

31 MonstipHbiii 00bEM VYpok ¢op- | . DopmupoBaHue 3HAIOT XUMUYECKoe | PecyiamusHbie: CTaBIT ydeOHYIO 3a/1a9y MO

ra3oB. 3aKOH ABOTa- | MppoBaHHS | KOMMYHHKATHBHOM MOHATHE! PYKOBOJICTBOM yYHUTEJI,
Apo HOBBIX 3Ha- | KOMIIETEHTHOCTH B MOJISIPHBIN 00BEM. IUTAHUPYIOT CBOIO JIEATENBHOCTD 10/
HUH y4eOHOM COTpyTHHYE- | YMEIOT BBIYHC- PYKOBOJICTBOM YUHTEJIS.

CTBE CO CBEPCTHUKAMH | JIATH IO Ilosnasamenvuvie: aHANU3UPYIOT OOBEKT,

U TIeJaroroM KOJIMYECTBY (Macce) | BBIIEISS eTr0 CYIIECTBEHHBIC TPU3HAKH,
ra3zoo0pa3HoOro Be- YCTAHABJIMBAIOT NPUYMHHO-CIIEJICTBEHHBIE
IIECTBA €ro 00beM, CBSI3W.
1o o0beMy razoo0- | Kommynukamugnsie: yMeIOT C TOCTaTOYHOMN
pa3HOTO BeliecTBa MIOJTHOTOW ¥ TOYHOCTBIO BBIPAXKATh CBOH
ero KOJIN4eCTBO MBICJIH, BIIaJICFOT MOHOJIOTUYECKOH U
(maccy). JMAJIOTMYecKoi popMaMu pedH.

32-33 | Pemenue 3agau c uc- | Ypok op- | PopmupoBaHue oT- YMerwT npuBoAuTh | PezynsimusHulie: CTaBAT yuyeOHYIO 3a/1auy 10/
MOJIb30BAHUEM TIOHSI- | MHPOBAaHUSl | BETCTBEHHOT'O OTHO- pacy€tel o GopMy- | PYKOBOJICTBOM YUHTEIIS,

TUI «KOJMYECTBO HOBBIX 3Ha- | IIEHMA K yuebe, Crio- | J1aM € HCIIOJIb30Ba- IUTAHUPYIOT CBOIO JIEATENBHOCTD MO
BEIIECTBA», «KMOJIAP- | HAU cOOHOCTH 00y4aro- HUEM TOHSTHIA: J1/, PYKOBOJICTBOM YUHTEJIS.

Has Maccay, «MoJIsp-
HBIH 00BEMY, «IHCIIO

[IUXCS K CAMOPa3BH-
THIO ¥ CaMOOOpa3oBa-

Mm, M, NA.

Ilo3nasamenvhble: aHATU3UPYIOT OOBEKT,
BBIJIETISISL €70 CYIIECTBEHHbIE MPU3HAKH,




ABoraapo».

HUIO.

YCTaHABIUBAIOT MPUUYUHHO-CIIE/ICTBEHHbIE
CBSI3H.

Kommynuxamuenvie: yMeI0T ¢ 10CTaTOYHON
MOJIHOTON ¥ TOYHOCTBIO BBIpAXKaTh CBOU
MBICJIH, BJIAJICIOT MOHOJIOTMYECKOU U
JMAJIOTMYECKOi (hopMaMu pedH.

34

Boga. OcHoBauus.

®opMHUpOBaHUE UH-
TEJIJIEKTYaJIbHBIX yMe-
HUM: paboTa ¢ TEKCTOM
U IpyTMMHU UCTOYHU-
KaMu HH(popMaIm,
OCYILIECTBJICHHE aHa-
JW3a ¥ CUHTE3a, yMe-
HUE JIeJ1aTh BBIBOJIBI U
00001IeHNS.

Hayuamcs : xapax-
TEpPHU30BaTh CTPOE-
HUE MOJIEKYJIbI BO-
nopojia, puznyecKue
Y XMMHYECKHE CBOM-
CTBa BOJIbI, 00BsC-
HATH AaHOMAJIUU BO-
JIbI, CIOCOOBI OYHCT-
KH BOJIbI, IPUMEHSITh
B OBITY (PUITBTPBI
JUISL OYMCTKH BOJIBI,
MIPABUJIHO UCIIOJb-
30BaTh MUHEPAJIb-
HYIO BOJY, BBITOJI-
HATH PacyeThl MO
YpaBHEHUSAM XUMH-
YECKHMX PEaKIMii,
MPOTEKAIOIIUX C
y4acTUEM BOJIbI.
Tonyuam 6o3moorc-
HOCMb HAYYUMbCA!
00BEKTHUBHO OLIEHU-
BaTh UH(POPMAILUIO O
BEILECTBAX U XUMHU-
YECKHUX Ipolieccax,
KPUTUYECKH OTHO-
CUTBCS K TICEB/IOHA-
YUHOU HHpOpMAIHH,
He00POCOBECTHOM
pekiame

Pezcynamusnvle: cTaBaT yaeOHYIO 331249y MO/
PYKOBOJACTBOM YUHUTEIIS,

IJIAHUPYIOT CBOIO JICSITEIBHOCTD IO/
PYKOBOJICTBOM YYHTEIIA.

Ilo3nasamenvHvle: aHATU3UPYIOT OOBEKT,
BBIJIETISISL €70 CYIIECTBEHHbIE MPU3HAKH,
YCTaHABIUBAIOT MPUYNHHO-CIIC/ICTBEHHbBIC
CBSI3M.

Kommynuxamuenvie: yMEIOT C 1OCTATOUHOMN
MTOJTHOTON ¥ TOYHOCTHIO BBIPA)KaTh CBOM
MBICJIH, BJIAJEIOT MOHOJOTHYECKOM U
JINAJIOTUYECKON (hopMaMu peuH.

35

PactBopsl. MaccoBast
JI0J151 PAaCTBOPEHHOIO

Ypox dop-

OcymiecTBiieHNE aHa-

YMeTh NpUMEHSATh

Pecynamusnvle: MIaHupyOT y4eOHYIO Jiesi-




BCIICCTBA. MMPOBaHMUSA JIn3a U CUHTE3a, YyMe- 3HaHUs, YMCHMUS, TCIBbHOCTh, OLICHUBAIOT NPABUIILHOCTD BBI-
HOBBIX 3Ha- | HUE JIeJaTh BbIBOABI U | HABBIKM IIPU M3y4e- | IOJIHEHUs YYE€OHbIX ACHCTBUI.
HUH. 0000mmenusi. Dopmu- | HUM TeMbl «PacTtBo- | [lo3HaéamenvHble: BOCIPUHUMAIOT HH(OP-
POBAaHME JUYHOCTHBIX | PBI». MalUI0 BU3YAJIbHO, JAIOT ONPEAEICHUS 110-
IIPEJICTaBICHUN O HATHUSM, CPAaBHUBAIOT U TPYNIIUPYIOT 0ObEK-
LIEHHOCTHU IIPUPOJIBI. ThI, HAXOJAT 3aKOHOMEPHOCTH.
Kommynuxamuenvie: oQOpMIISIOT CBOU
MBICJIM B IUCBMEHHOH (opme.

36 IIpaxmuueckas pa- Ypok- dopmupoBaHus KoM- | OnpenensroT OCHOB- | Pezynsimugrvie: ipeoOpa3yroT MpaKTHye-
ooma Ne5. Ipuco- NPAKTUKYM | MYHHUKATUBHBIX KOM- HO€ XUMHUYECKOE CKYIO 3aJ1auy B II03HABATEIbHYIO, OCYILECTB-
moejienue p a%m 60poé NIETEHTHOCTH B 00111e- | 000pyAOBaHUE. JISIFOT MTO3HABATEIBHYIO pe(IIEKCHIO B OTHO-
Z;ﬂceg;g OL;X 53ﬂ:£”0u HUU U COTPYJHHUYECTBE | 3HAIOT MpaBUja T€X- | LICHUM JEHCTBUH 110 PELICHUIO TI03HABa-

CO CBEPCTHUKAMH. HUKHU 0€301MacCHOCTH | TEJIbHBIX 3a/1a4.

npu padore B Xumu- | I[loznasamenvhuvie: JatOT ONPEACICHUS TOHS-

4ecKOM KaOuHeTe. THUSIM, MOTYT HaliTH CI10COO pelIeHus po-
OJIEMHOM 3a1a4yu
Kommynuxamuenvie: ydacTByIOT B JHAJIOTE,
KOJIJIEKTUBHOM O0CYKIE€HUU IPOOIIEMBI,
BJIAJICIOT MOHOJIOTMYECKOU U TNAJIOTUYECKON
(hopmamu peun.

37 O6o6mienue u cu- Kom6unu- Janbuelimee popmu- | YMeTb NIPUMEHATH Pecynamusnvie: camocToATenbHO GOPMYIH-
CTeMaTu3alus 3Ha- POBaHHBII pOBaHUE M03HaBa- 3HAHMS, YMEHUS U PYIOT 3a/1aHU€E: ONPEIEISAIOT ero Lelb, Ma-
Eg;;;g;ﬁ;‘:ﬂt?gg; YpOK TEJIbHOI'O UHTEpeca. HaBBIKH MIPH BBINIOJI- | HUPYIOT QJITOPUTM €T0 BBIITOJIHEHHUS, KOPPEK-
TeJTH HeopraHHUe- dopMupoBaHUE KOM- | HEHUU TPEHUPOBOY- | TUPYIOT PabOTY MO XOJy €r0 BHIMTOJIHEHUS.
ckux BemecTs. Ko- MYHUKATHUBHON KOM- HBIX YIpaXHEHUN U | [lo3nasamenvuble: NAIOT ONPEACIICHUS IOHS-
JINYECTBEHHBIE OT- NETEeHTHOCTH B oO0IIe- | 3aJaHui THUSIM, OCYILIECTBIIIOT CpaBHEHHE OOBEKTOB,
HOILIEHUSI B XUMHUI» HUU U COTPYIHUYECTBE CaMOCTOSITENIHO BBIOMpAast KPUTEPUU IS

C OJJHOKJIACCHUKAMH B 9TOr0, HaXOAAT HH(POPMALIHIO C UCIIOIB30Ba-

npoiiecce y4eOHo — HUEM pecypcoB OubimoTek u cetu HTEepHeT.

M CCIIEI0BATEIBCKOM Kommynuxamusnuvle: BCTynaroT B IHAJIOT, a

JeSITEIIbBHOCTH TaK)K€ Y4acTBYIOT B KOJUIEKTUBHOM 00CYX-
JIEHUH BOIIPOCOB, YYAaCTBYIOT B JUCKYCCHH,
BJIJIEIOT MOHOJOTHUECKON Y TUAJIOTHYECKOUN
(dbopmamu peyn.

38 KonTpoashas pado- | Ypok npo- OcymiecTBiieHue aHa- | YMeETb IPUMEHSTh Pecynamusnvle: TIaHUPYIOT y4eOHYIO Jiesi-
Ta Ne2. «Baknei- BEPKU U JM3a ¥ CUHTE3a, yMe- | 3HaHHUs, yMEHUS, TENBHOCTD, OLIEHUBAIOT IIPAaBUIILHOCTD BbI-
1IHe MPEeICTABUTENN | KOPPEKIIMHU | HUE JeJIaTh BBIBOJbI M | HABBIKU MPU M3y4ye- | MOJHEHUs y4eOHbIX JIEHCTBUM.




HEOPraHU4eCcKHX 3HaHUI 0000menust. ®opmu- | HUU TeMbl «Bax- Ilo3nasamenvHovle: BOCOPUHUMAIOT UH(HOP-
BenlectB. Komye- pOBaHME JUYHOCTHBIX | HEWIINE NMPEACTaBU- | MAllMI0 BU3YaIbHO, IAIOT ONPEIEICHUS 10-
CTBEHHbIE OTHOIIIE- MPEJICTaBICHUIN O TEJM HeOpraHuye- HATHUSM, CPABHUBAIOT U TPYIITHPYIOT O0BEK-
HHUSI B XUMHUH» LEHHOCTU IPUPOJIBI. ckux BemecTB. Ko- | Thl, HAXOASAT 3aKOHOMEPHOCTH.
JTUYECTBEHHBIC OT- Kommynuxamuenvie: oQOpMIISIOT CBOU
HOILIGHUSI B XUMHUU» | MBICTIH B MHCbMEHHOI Qopme.
Pa3zgea 3. OcHOBHbBIE KJIacChl HeOpranuyeckux coeanHenuii (10 yacon)
39 Oxcunel. KJ'IELCCI/Id)I/I- Ypok ¢dop- dopmupoBaHUE UH- 3HAIOT U IOHUMAIOT | Pezynsamugnsie: CTaBAT yueOHbIE 3a1a4U
Kanusd 0 CBOUCTBA. MUPOBaHHUS | TEJUIEKTYaJIbHBIX YME- | XHMH4YECKHE MOHsI- | (CaMOCTOSATENbHO, IPHU NOMOIIM YUYUTENS),
HOBBIX 3Ha- | HUI aHaIM3a, CHHTE3a, | THHA: OKCHUIBL. IUTAHUPYIOT YUeOHYIO IeATEIbHOCTh, OLIEHH-
HUN. YMEHHH JeNaTh BBIBO- YMeroT Ha3bI- BAIOT MPABUJILHOCTD BBITIOJIHEHHUS ACHCTBHI
JTBL. BaTh:OKCHUJIBI 110 X | ¥ BHOCAT B HUX KOPPEKTHUBBI.
dopmynam. CocraB- | Iloznasamenvhvie: CTPYKTYPUPYIOT TEKCT,
JISIIOT XUMUYECKHe BbI/IETISISL B HEM BTOPOCTENIEHHYIO U TTIABHYIO
(bopMyITBI OKCHIOB; | HH(DOPMAIIHIO, TAIOT ONPEICICHIEC
onpeesiloT OKCU- | TIOHATHUSM, YCTAaHABIUBAIOT PUYMHHO-
JIBI TIO UX (hOopMyIIaM. | CIICICTBEHHBIC CBSI3H.
XapakTepusyroT 00- | Kommynuxamugusie: yMEIOT C TOCTATOYHOMN
IHEe XUMHYECKUE MOJIHOTOW ¥ TOYHOCTBIO BBIPAXKaTh CBOU
CBOICTBa coneoOpa- | MBICTH, BIAJCIOT MOHOJIOTMUYECKOM U TUaIO-
3YIOITNX OKCHJIOB. THYeCKOr (hopMaMu peyw.
40 OcnoBanus. Mx Kom6unu- dopmupoBaHUE OT- 3HatoT onpeneneHue | Pezynamugusie: CTaBAT yUeOHBIE 11€TH, ca-
KﬂaSCHd)HKaHHﬂ 1 POBaHHBII BETCTBEHHOT'O OTHO- ocHoBaHuil. Knac- MOCTOSITEIbHO aHAJIU3UPYIOT YCIOBHUS J10-
CBOUCTBA. YPOK [IEHUS] K YICHUIO UC- | CUPUKAIUIO U XU- CTH>KEHUS 11€JTH, OIICHUBAIOT MPaBUIBHOCTh

M0JIb3YS CHELHAIBHO
o 00paHHbIe Cpeji-
CTBa. YMEHHUE OLICHUTH
CTEINEeHb ycrexa Ui
HEeycIiexa CBoei aesi-
TEIbHOCTH

MHUYECKHEe CBOMCTBA
OCHOBaHHUU. YMeEIOT
COCTaBJIATH (POpMy-
JIBI OCHOBAHUH I10
Ha3BaHUIO, HA3bLIBA-
IOT COSUHECHUS 110
dbopmyre.

YMeI0T COCTaBIATh
YPaBHEHUH peaKIvii,
XapaKTePU3YIOIINX
XUMHYECKHE CBOM-

BBITIOJIHEHUS JCHCTBUSI.

Ilo3nasamenvhule: BHIACTSAIOT HEOOXOTUMYIO
HH(pOpMAIIHIO U3 TPOUYUTAHHOTO TEKCTA,
CTPYKTYpPUPYIOT CBOM 3HAHUS,

OTIPEIETISIOT KPUTEPUH TSI CPAaBHEHHS (hak-
TOB, SIBIICHUIA.

Kommyrnuxamuenwvie: BRICTYIIUBAIOT U
00BEKTHBHO OLIEHUBAIOT JAPYTOTO,

YMEIOT BECTH JIUAJIOT, BEIpabaThIBas o01Iee
peuieHue.




CTBa OCHOBaHUH.

41-42 | Kucnorsr: xnaccupu- | KomOunu- dopMupoBaHUE UH- 3HAIOT XUMHYECKOe | Peeynsamuenbie. TNIAHUPYIOT CBOIO paboTy,
Kallus 1 CBOHCTBA POBaHHBIN TEJUIEKTYaJIbHbIX YMe- | MOHATHE:KUCIIOTA, CaMOCTOSITENIbHO KOHTPOJIUPYIOT BPEMS BbI-
YPOK HU aHaIM3a, CHHTE3a, | I1eno4Yb. Ha3bIBAalOT | IMOJTHEHUS pa3IMuHBIX 3adaHUM.
YMEHUH J1eaTh BBIBO- | KHUCJIOTHI 110 UX Ilo3nasamenvHhoie:
TTBL. dopmynam. Co- JAl0T ONpPEAEICHUS TOHATHIM, OCYILECTBIIS-
CTaBJISIOTXHUMUYE- | IOT CPAaBHEHHUE, CTPOST JIOTHUECKUE LIETTOYKU
cKHe (OPMYJIBI KHC- | PACCYXKJICHHUH, aHATU3UPYIOT HCTHHHOCTb
not. Onpenejasiior YTBEPKACHUM.
KHUCIIOTHI 110 UX Kommynuxamuenuie: CIIOCOOHBI 00B-
dopmynam. YMEIOT | €eKTHBHO OLIEHUBATH APYroOro.
COCTaBJIATh ypaBHe-
HUS peaKLui, xa-
PaKTEPU3YIOMINX
XUMHUYECKUE CBOM-
CTBa KUCJIOT B MOJIE-
KYJISIPHOM U HOHHOM
BU/JIC; OTIPENICIISIOT:
BO3MOXXHOCTB IIPO-
TEKaHUS TUITMYHBIX
peaKkuui KUCIOT.
43-44 | Comu. Knaccubuka- | KomOuau- dopMHUpOBaHUE UH- 3HaIOT XUMMYecKkoe | Pecynamugnvie: CTaBAT yueOHbIE 1IETH, ca-
1Hs ¥ CBOHCTBA. POBaHHBII TEJUIEKTYaJIbHBIX YMe- | MOHSATHE:COJIb. MOCTOSITEIbHO aHAJIU3UPYIOT YCIOBHUS JI0-
YpOK HUI aHAJIM3a, CUHTE3a, | YMEIOTHA3bIBATh- CTHIKEHMSI LIeJIH, OLIEHUBAIOT IIPAaBUIBHOCTD
YMEHUH JIeNaTh BBIBO- | COJIH IO UX (hOpMY- | BBITIOJTHEHUS JICHCTBHS.
JTBL. nam. CocTaBiisi- Ilosnasamenvhbie: BHIACIAIOT HEOOXOJUMYIO
IOTXUMHUYECKHE UH(POPMALIHIO U3 TIPOUYUTAHHOTO TEKCTA,
(bopMyIibl comnei. CTPYKTYPUPYIOT CBOU 3HAHMUS,
OnpenesiioTconu OTIPENIENISAIOT KPUTEPHH ISl CpaBHEHHS (hak-
1o ux opmynam. TOB, SIBJICHUH.
3HarT knaccudu- Kommynuxamuenvie: yMEIOT C JOCTAaTOYHOM
KaIMIo U XUMHU4e- MOJTHOTON M TOUHOCTBIO BBIPAXKaTh CBOU
CKHE CBOWCTBA MBICITH ¥ 3HAHHUS.
CPEIHUX COJICH.
45 ['enernyeckas cBsa3b | KoMOuHM- dopmMupoBaHHE MO- 3HaT XUMHUECKHE | Peeynamuenbie. TNAHUPYIOT TOCIIEIOBATEh-
MCIKIY KITaCCaMK HE- | noBaHHBIN 3HaBaTeNIbHBIX UHTE- CBOWCTBAa OCHOBHBIX | HOCTh CBOUX JEHCTBUIN M MPOrHOZUPYIOT UX
OPTaHMYCCKHX BE- YpOK PECOB, HATIPABJICHHBIX | KJIACCOB HEOPTAHM- | PE3yINIbTaT.

HICCTB.




Ha U3y4CHUE 3aKOHOB
XUMHH, NHTEJUIEKTY-
aJbHBIX YMECHUH aHa-
JU3UPOBaTh HHPOPMa-
LIO U JIeJIaTh BBIBO-
JBL.

YeCKHUX COCIMHCHUH,
OIpe/ICIICHHE TeHe-
TUYECKOM CBSI3U.
YMeIoT cocTaBIISITh
YpaBHECHUS XUMUYe-
CKHMX peaKkIui, xa-
PaKTEPHU3YIOIINE
XHUMHYECKHE CBOM-
CTBa U TeHETHYE-
CKYIO CBSI3b OCHOB-
HBIX KJIACCOB HEOP-
raHUYECKHX COCIIH-
HEHHUH

Tlo3nasamenvhbie: BBIIBUTAIOT apTYMEHTBI,
yCTaHaBJIMBas PHYHNHHO-CIICJICTBCHHBIC CBSI-
31 MCKAY U3Y4YaCMbIMH SABJICHUSAMH, U3BJIC-
KarOT HEOOXOJMMYI0 HH(POPMAIIHIO U3 TIPO-
YUTAHHOI'O TEKCTa.

Kommynuxamuenvle: ymeroT HOpMyIupoOBaTh
COOCTBEHHOE MHCHHE, apTYMEHTHPOBATh
CBOIO TOYKY 3PEHHsI, OTCTAMBATh €€ HE BPaXK-
NEOHBIM JIJIsl APYTUX 00pa3oM; BIAJCIOT MO-
HOJIOTHYECKOW M JAUAIOTHYeCcKOi hopmaMu
peun.

46 IIpaxmuueckas pa- Ypok- dopmHupoBaHUE KOM- | YMEIOT obpammarecsi | Pecynsamusnvie: mpeoOpa3yroT MpaKkTuye-
6oma Ne6. Pewienue | IPaKTHKYM. MYHHUKATHBHBIX KOM- C XUMHMYECKOH I10- CKYIO 33/1a4y B II0O3HABATEJIbHYIO, OCYILIECTB-
3Kgnep UMCHMATTBHBLY METEHTHOCTH B 00Ille- | CyJIO0M U JJabopaTtop- | JISIFOT MO3HABATENIbHYIO pe(IeKCUIO B OTHO-
aoat. HUH U COTPYIHUYECTBE | HBIM O0OPYIOBaHU- | IICHUU JCHCTBHIA MO PELICHUIO MTO3HABA-

CO CBEPCTHHKAMHU. €M; HCII0JIb30BaTh TEJNbHBIX 3a/1a4.
dopmupoBaHue UH- npuoOpeTEéHHbIe Ilo3nasamenvHble: NAOT ONPEICIICHUS TTOHS-
TEJUIEKTYyaJIbHBIX YMe- | 3HaHUSA U YMEHUS, THUSIM, MOTYT HalTH CIIOCOO pelIeHHs mpo-
HUW: aHAJIM3UPOBATH ITOJIY4ECHHBIE IIPH OsieMHOM 3a1aun
TEKCT yueOHHKA, pa3- | U3YYCHHUU TEMBI Kommynuxamusnule: y4acTBYIOT B AMAJIOTE,
BHUBaTh HaOmoaarenb- | «CBoOWCTBa OCHOB- KOJIJIEKTUBHOM OOCYXKJIE€HUU TTPOOIIEMBI,
HOCTh HBIX KJIACCOB HEOp- | BJIAJICIOT MOHOJOTHUYECKOW U TNATIOTHYECKOM
TaHWYECKUX coen- | (hopmamu peun.
HEHUID» TP BBINOJ-
HEHUH MTPaKTHYIe-
CKOI1 paboTBHI.
47 OO6o0buienue u cucre- dopMupoBaHue 1o- 3HarT npaswia 00- | Peeyramuensie. TNAHUPYIOT CBOIO paboTy,

MaTHu3aluns 3HaHUM 110
TeMe «OCHOBHBIE
KJTacChl HEeODTaHWYe-
CKHMX COETUHECHUI)

3HABATEJIbHBIX UHTE-
PECOB U MOTHBOB,
HaIpaBJICHHBIX HA
u3ydeHue GU3nIecKux
Y XUMHUYECKUX SIBJIE-
HUM.

patenus ¢ nabopa-
TOPHBIM 000pyIOBa-
HHUEM, CIIOCOOBI pa3-
JICJICHUST OJTHOPO/I-
HBIX CMECEHN.

YMmerT npoBOAUTH
pa3zielIeHuEM CMeCen
(buUIBTpPOBAaHUEM U

CaMOCTOSITENIbHO KOHTPOJIUPYIOT BPEMS BbI-
TIOJIHEHUS PA3IMYHBIX 3aJaHUMH.
IlosnasamenvHoie:

JIAlOT OIpeIeTICHUS MOHATHUSAM, OCYILIECTBIIS-
10T CPaBHEHME, CTPOSAT JIOTUUECKUE LIETIOYKU
paccyXAeHH, aHATU3UPYIOT UICTUHHOCTb
YTBEP)KICHUN U3y4aroT SABJICHHS HA MPAKTH-
Ke.




BBITTAPUBAHUCM.

Kommynuxamusnuie: CIIOCOOHBI 00B-
SKTHBHO OIIEHHBATH JIPYTOro.

48 KonTnoasnas nabo- | Ypoxk xop- ®opMUPOBAHUE OT- YMmewT npuMeHsTh | Pecynsamugnsle. TNIAHUPYIOT CBOIO padoTy,
E‘I i?};ﬁf:)‘:;:;’_e PEeKLUHU U BETCTBEHHOI'O OTHO- 3HAHUS, YMEHHUS U CaMOCTOSATENILHO KOHTPOJIUPYIOT BPEMS BbI-
YeCKHX COeMHe- IPOBEPKU HIeHus K yuede, cro- HaBBIKU B XOJI€ U3Y- | MOJHEHUS PA3JIMYHbIX 33 1aHUH.

HHI» 3HaHUN coOHoCTH 00y4aro- yeHus Tembl «Oc- lloznasamenvHhule:

IIUXCS K caMOpa3Bu- HOBHBIE KJIACCHI HE- | JJAIOT OMPEACTICHUS OHATHIM, OCYILIECTBIIS-

THIO U caM000pa3oBa- | OpraHUYECKUX Co- 10T CPaBHEHHE, CTPOST JIOTUYECKUE IIETTOYKU

HUIO CAVHECHUI. pacCyXIeHHM, aHAIIM3UPYIOT UCTUHHOCTD
YTBEPKACHUI U3Y4alOT SBJICHUS HA MPAKTU-
Ke.
Kommynuxamusnuwie: CHOCOOHBI 00B-
€KTHBHO OLIEHUBATH JPYTrOro.

Paznen 4. llepuoanuecknii 3axoH u [lepuognyeckas cucrema xummnueckunx 3jemMenToB I.U. MeHaeneeBa u cTpoeHne aroma.
(8 yacoB)

49 EcrecrBennble ce- Ypok dop- dopMupoBaHue OT- OOBsICHSIOT pU3HA- | Peeynamuensie. TIAHUPYIOT CBOIO padoTy,
g‘fgﬁigﬁ?g’?%&gﬁf“x MUpOBAaHUSI | BETCTBEHHOI'O OTHO- KH, TIO3BOJISAIOIIIE CaMOCTOSATEILHO KOHTPOJIUPYIOT BPEMS Bbl-
TepHOCTb. HOBBIX 3Ha- | MIEHHA K yuebe, crio- OOBEIMHATH TPYIIB | MOJTHEHUS PA3JIMYHBIX 33JaHUH.

HUU coOHOCTH 00y4aro- XUMHUYECKHUX JIe- Ilo3znasamenvhuie:
IIUXCS K caMopa3Bu- MEHTOB B €CTECTBEH- | JAlOT ONpPEAEICHUs OHATHIM, OCYIIECTBIIS-
THIO ¥ caM000pa30Ba- | HbIE CEMEWCTBA; pac- | 0T CpaBHEHHE, CTPOAT JIOTUIECKHE IETIOUKH
HUIO. KPBIBAIOT CMBICT paccyXIeHU!, aHATU3UPYIOT UCTUHHOCTD
Ha3BaHHU ecTe- YTBEPKJICHUM U3y4YarOT SIBJICHUS HA IIPAKTHU-
CTBEHHBIX CEMEICTB; | Ke.
OOBSCHSIOT YTO Ta- Kommynuxamuenvie: CIOCOOHBI 00B-
Koe aMm(poTepHbIe €KTHBHO OLIEHUBATh JAPYTroro.
COE/IMHEHUSI.

50 Otkoerrie Mennerne- | Vpok ¢op- ®opMupoOBaHUE MO- Paznuuarot ecre- Pezynamusnvie: MIIaHUPYIOT OCJIEA0BATENb-

?gfg@gi?mﬂnqemo' MUPOBaHHsl | 3HABATEJbHBIX MHTE- | CTBEHHYIO M MCKYC- | HOCTb CBOMX JEWCTBHI1 M MPOTHO3UPYIOT MX
HOBBIX 3Ha- | pECOB U MOTHBOB, CTBEHHYIO KJIACCH- pe3yibTar.
HUM HANpPaBIEHHBIX HA buxanuio; aprymeH- | [loznasamenvHule: BHIIBUTAIOT apTyMEHTHI,

u3ydeHue GU3nIecKux
Y XUMHUYECKUX SIBJIE-
HU.

TUPYIOT OTHECEHHE
I13 x ecrecTBEeHHOIT
KJIacCHU(UKAITUH.

yCTaHaBIUBas MPUINHHO-CIICJICTBCHHBIE CBSI-
3U MEX1y U3Yy4aeMbIMH SIBJICHUSIMU, U3BJIE-
KaroT He0OX0AUMYI0 HH(GOPMAITHIO U3 TPO-
YUTAHHOTO TEKCTA.

Kommynuxamusnule: ymerot GopMyIupoBaTh
coOCTBEHHOE MHEHHE, ApT'YMEHTHPOBATh




CBOIO TOYKY 3pPEHUS, OTCTAUBATh €€ HE BPaXK-
NeOHBIM AJIs IpYTUX 00pa3oM; BIAJCIOT MO-
HOJIOTHYECKOW ¥ TUAIOTHYECKOr hopMamu
peun.

51 OcHoBHbIe cBeneHUst | Vpok gop- | JanbHeiimee popMu- | 3HAKOT CTpoeHHE Pezcynamusnvle: caMoCTOATENHHO (HOPMYITHU-
O CTPOCHNM aTOMOB | \iypopanus | poBaHMe MO3HABA- aToMa, COCTaB aToM- | PYIOT 3aJaHue: ONPEAENIIOT ero ek, Ia-
HOBBIX 3Ha- | TEJIILHOTO MHTEPECA. HOTO S7Ipa, OTIpe/ie- | HUPYIOT AJITOPUTM €T0 BBITOJHEHUS, KOPPEK-
HUM dopMHUpPOBAaHUE KOM- | JICHHWE U30TOMOB, TPU | TUPYIOT pabOTYy M0 XOAY €r0 BBIIOJIHEHUS.
MYHHKaTHBHOU KOM- BUJIA M3ITy4EHUS, Ilo3nasamenvHble: NAIOT ONPEACIICHUS TTOHS-
METEHTHOCTH B O0Ie- | ONpeAENICHHUE MOHS- | THUSM, OCYIIECTBIISIIOT CpaBHEHUE OOBEKTOB,
HUU ¥ COTPYIHUYECTBE | THS «XHMHUYCCKUN CaMOCTOSITEIILHO BBIOMpPAst KPUTEPHH IS
C OJTHOKJIACCHUKAMU B | DJIIEMEHT). 3TOTr0, HAXOAAT MH(OPMALIHIO C UCIIOJIb30Ba-
nporecce yaeOHoU HUEM pecypcoB Onbinorek u cetu HTepHET.
JESTEIIbHOCTH. KommynuxamusHvle: BCTynaroT B AMAaJIOT, a
TaK)Ke YJaCTBYIOT B KOJUIGKTHBHOM 00CYX-
JICHUH BOIIPOCOB, YYaCTBYIOT B JUCKYCCHUU,
BJIJICIOT MOHOJIOTMYECKOU U TNAJIOTUYECKON
(hopmamu peun.
52 CTpoeHue 31eKTpoH- | YPOK dop- @opMupOBaHUE MO- Ymerwrt cocmag- Pezynamusnvie: BBINOIHSIOT
HBIX 000J104YeK aTo- MUPOBAHUA | 3HaBaTeIbHBIX UHTE- JIAAMb: CXEMBI CTPOE- | 3aJIaHUE 10 IPEATI0KEHHOMY aJITOPUTMY, a
MOB XUMHUYECKHIX HOBBIX 3HA~ | 1ecoB, HAIIPABICHHBIX | HHS aTOMOB IIEPBBIX | TAKKE CAMOCTOSITENBHO COCTABIISIIOT IUIAH
anemenToB 1-20 B HH Ha u3ydeHue npupoa- | 20 a1eMeHTOB B Mie- | BHIMIOJIHEHHS 3a/1aHUA.
tabmmre J.1. Men- HBIX OOBEKTOB, IOHU- | PUOJUYECKON CH- Ilo3nasamenvHbie: BOCIPUHUMAIOT HH(OP-
Jieneena. MaHUs [IEHHOCTH MPHU- | CTEME; 00bACHAIOM. | MAIUIO HA CIIyX U BU3YAJIbHO, CTPYKTYPHPY-
ponsl. @opmupoBanue | (pU3MUECKUN CMBICT | FOT TEKCT, BBIIEIAS B HEM BTOPOCTETICHHYIO U
HKOJIOTMUYECKOH KylTb- | HOMEPOB IrPYMIbl M | TJIaBHYIO HHGOPMAITUIO, TAI0T ONpEeIeHre
TYpbl Ha OCHOBE TIPH- | MEPHOJa, K KOTOPBIM | MIOHSATHSIM.
3HAHUA IEHHOCTHU MIPUHAIICKHUT dJIe- KommynuxamusHvle: BIageroT B yCTHOU U
’)KA3HHU BO BCEX €€ MeHT B [ICXD JI.M. | mucbMeHHOM peublo, y4acTBYIOT Uajore, a
MPOSIBIICHUSIX. MenneneeBa, 3aK0- | TaKXKe B KOJUICKTUBHOM OOCYKJIEHUU BOTIPO-
HOMEPHOCTH M3Me- COB.
HEHHUSI CBOMCTB 3JIe-
MEHTOB B TIpeJIeIax
MaJIbIX TIEPUOOB U
TJIABHBIX TIOJITPYIIIL.
53 [Tepuoaunueckuii 3a- | KomOuHu- OnpenensiroT CBOO Hayuamca: onucel- | Peeynamuenvle:

koH JI.1. Mennenee-

POBaHHBIN

JUYHYIO TIO3UIIHNIO,

BAaTh U XapaKTCPU30-

ImannpyroT CBOM JEUCTBUS B COOTBETCTBUU




Ba U CTPOCHHE aTOMa | YPOK anexBaTHyO nudde- BaTh TAOIUYHYIO C TIOCTABJICHHOM 3a/1aueil U yCIOBUSAMH €€
PEHLIMPOBAHHYIO Ca- dopmy IICXD [I.U. | peanuzaruu
MOOLIEHKY CBOUX Menneneesa; 1enaTh
yCIIEXOB B y4yeOe YMO3aKJIIOUEHHUS O llo3nasamenvHule: CTaBAT
XapakTepe u3MeHe- | U GOPMYIUPYIOT LS U TPOOJIEMBI YPOKa;
HUS CBOMCTB XUMH- | OCO3HAHHO U MPOU3BOJILHO CTPOAT B YCTHOM
YECKUX 3JIEMEHTOB C | U MUCbMEHHOHU opme
YBEJIMUYEHUEM 3apsi-
JIOB aTOMHBIX siiep. | Kommynuxamugnvie:
Ilonyuam 6o3moorc- | BnajneHne MOHOJIOTMYECKON U IUATIOTHYE-
HOCMb HAYYUMbCS: CKOM (hopMamu peun
MPUMEHSITh 3HAHUSI O
3aKOHOMEPHOCTSIX
NEePUOANYECKON CH-
CTEMbI XUMHYECKHUX
AIIEMEHTOB ISl 00b-
SICHCHHS ¥ TIPE]IBU-
JICHUS] CBOWCTB KOH-
KPETHBIX BEIIECTB
54-55 | Xapaktepuctuka xu- | Ypok ¢op- dopMupoBaHUE 110- Hayuamcs: xapak- Pecynamusnvie: craBat yueOHbIle 3a7aud Ha
MHUYECKOI0 JIEMEHTa | MUPOBaHMs | 3HaBaTEJIbHBIX UHTE- TE€pPU30BaTh XUMUYE- | OCHOBE COOTHECEHHS TOTO, UTO YK€ U3BECTHO
Ha OCHOBAHMH €T0 HOBBIX 3Ha- | PECOB, HAMIPABJICHHBIX | CKUE DNIEMEHTHI 1-3 | M YCBOCHO y4alluMCcs, U TOTO, 4TO ellé Heu3-
MOJIOKEHUS B IEPUO- | HUM Ha U3y4eHUe NPUpoJ- | —T0 MEepuojia o UX | BECTHO
JTUYECKOU CUCTEME. HBIX O0BEKTOB, MOHU- | onoxkeHuto [ICXD | [losnasamenvuvie: CaMOCTOSITENFHO BbIZC-
MaHus neHHoctu npu- | J.M. Menneneesa. JSOT U (POPMYIHUPYIOT TO3HABATEIEHYIO
ponsl. DopmupoBanue | [lonyuam 6o3moduc- | LEINb
AKOJIOTMUYECKOH Kyb- | Hocmb Hayuumscs. | Kommynukamuenvie: GOpMyIupyrOT c00-
TYpbl HA OCHOBE IIPU- | ONHKCHIBATh U3yYE€H- | CTBEHHOE MHEHHME U MO3UIUIO0, 3a/1al0T BO-
3HAHMS [IEHHOCTH HbIE OOBEKTHI KaKk MIPOCHI, CTOSIT MIOHSTHBIE ISl TApTHEPA TOHSI-
JKU3HU BO BCEX €€ CHUCTEMBI, IPUMEHSIS | TUA
MIPOSIBIICHUSX. JIOTUKY CUCTEMHOTO
aHajan3a
56 3unauenue [lepuogu- | KomOunu- dopMupoBaHuE NO- 3HatoT hopMyIu- Pecynamusnvle: cTaBAT yueOHbIE 3a/1a4dl HA
YECKOI'0 3aKOHA U POBaHHBIN 3HaBaTEJIbHBIX UHTE- POBKY Iiepuoanye- OCHOBE COOTHECEHHUSI TOT0, UTO YK€ U3BECTHO
[lepuoaunueckoii cu- | ypok PECOB, HANPaBJIEHHBIX | CKOTO 3aKOHA, OTpe- | U YCBOEHO YYalUMCS, U TOTO, YTO eI Hen3-

CTEMBbI XUMUYECKUX
anemeHnTtoB J[.1.

Ha U3y4eHUe IPUPOI-
HBIX 00BEKTOB, TIOHHU-

JIeJIEHUE TepHoa,
(bu3nYecKuil CMbICI

BCCTHO
Tlo3nasamenvhble: CaMOCTOATEIBHO BBIJIC-




Menneneena.

MaHUs [IEHHOCTH TpHU-
POJIBL.

Ne nepuopa, onpene-
JIEHUE TPYIIb, hu-
3U4eCKUA cMBbICIT No

IPYIIIIbL.

JSIIOT U (OPMYITHPYIOT TIO3HABATEIBHYIO
1enb

Kommynuxamuenvie: popMymupyroT cod-
CTBEHHOE MHEHUE U MO3ULUIO, 331at0T BO-
IIPOCHI, CTOSIT ITOHATHBIE /JIs TApTHEPA MTOHS-
TUS

Paszgen 5. Xumu4yeckas CBsi3b. OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE PCaKIuu. (8 ‘laCOB)

57 WNonnas xumuueckass | Ypok dop- OpueHTupyroTcs B 3HaloT xumuyeckoe | PecynamusHvle: OCO3HAIOT TO, YTO YK€ YCBO-

CBSI3b. MUPOBaHUS | HPAaBCTBEHHOM COJEp- | nOHAmMuUe: NOH, HOH- | €HO U TO, UTO €L HY’HO YCBOUTh, HA OCHO-
HOBBIX 3Ha- | )KaHUU U CMbICIIE COO- | Has XUMHUYEcKas BE€ 3TOI'0 CaMOCTOSITENILHO CTABAT yueOHbIE
HUU CTBEHHBIX IIOCTYIIKOB | CBSI3b. Y MEIOT 3a1a4u.

OTpeeNaTh HOHHYIO | [lo3Hasamenvhbie: BOCIPUHUMAIOT HH(OP-
CBS3b B XMMHUYECKUX | MAIHUIO HA CIIyX U BU3YaJIbHO, CTPYKTYPHUPY-
COETUHEHHUSIX, CO- 10T TEKCT, BBIJIENSIS B HEM BTOPOCTETNICHHYIO U
CTaBJIATh CXEMbI 00- | IJIaBHYIO0 MH(POPMAIUIO, 1AI0T OIPEICIICHNE
pa30BaHMs MOHHBIX | MOHSATHSIM, CPABHUBAIOT U TPYIIUPYIOT 00B-
COCMHEHUN. €KTHI.
Kommynuxamuenvie: BnageroT yCTHOU U
NUCbMEHHON PEYbl0, yYaCTBYIOT B JUAJIOTE, a
TaK)Ke B KOJJIEKTUBHOM OOCYXIEHUU BOIPO-
COB.

58 KoBanentnas xumu- | Ypok ¢op- dopMupoBaHUE CIO- 3HaloT onpenieneHue | Pecynamuenvle: caMOCTOSITENBHO OIIpENe-
YyecCKaid CBA3b MHPOBAaHUA cobnoctHu ydamuxcs K HCHOJIHpHOf/JI KOBa- JIAOT IEIb y‘-I€6HOI\/JI JACATCIIbHOCTH, ITJIaH
KoBajnieHTHast HEMO- | HOBBIX 3HAa- | CAMOPA3BUTHUIO U Ca- JIEHTHOM CBSI3U, ME€- | BBIIIOJHEHUS 33JIaHUM, OIIEHUBAIOT MPABUIIb-
TpHAs CBA3b. HUM MOOOpPa30BaHHUIO Ha XaHU3M 00pazoBa- HOCTb BBITIOJIHEHUS 3aJJaHU.

OCHOBE MOTHUBAIIUU K | HUA CBSI3U. Ilo3nasamenvHule: BHIACTAIOT U HOPMYIH-

00y4YEeHHI0 U TI03Ha- PYIOT NTO3HABATEIbHON LIEJIN, U3BJIEKAIOT HE-

HUIO. o0xomumMyro HH(pOpMaIMK U3 TeKCTa, CTPOSIT
JIOTMYECKHE LIETTOYKH PACCYXKICHUH.
Kommynuxamusnule: BIajeroT yCTHOU 1
MMCbMEHHOW peublo, YYaCTBYIOT B IMajore, a
Tak)Ke B KOJJIEKTUBHOM OOCYXJICHUU BOIIPO-
COB.

59 Koanentnas nonsip- | KomOunm- ®opMUPOBAHUE OT- 3HaroT onpezenenue | PecynsimusHnvle: caMOCTOSATEIHHO OIpee-
Has CBSI3b. POBaHHBIN BETCTBEHHOT'O OTHO- AIIEKTPOOTPHUIIATENb- | JISIOT IIeNIb Y4eOHOMN AeITeTbHOCTH, TUIaH

YPOK HIEHUS K YYCHHIO, TO- | HOCTH, KOBJIGHTHOM | BBITIOJIHEHUS 3aJJaHUM, OLICHUBAIOT MTPABUJIb-

TOBHOCTH K CamMopas3-

TIOJISIPHOM CBSI3H,

HOCTBH BBITIOJIHEHU A SaI{aHI/II\/’I.




sutHi0. Popmuposa-
HUE UHTEJUIEKTYallb-
HBIX YMEHUH, CTPOUTH
paccyXIeHuUs, aHaJIN-
3UpOBATh, €N1aTh BbI-
BOJIbI

MeXaHU3M 00pa3o-
BaHUS CBSI3U. Y MEIOT
OTIpEICTISITh KOBa-
JICHTHYIO TIOJISIPHYIO
CBSI3b B COCIMHEHHU-
sIX, 3aITUCHIBATh CXe-
My 00pa3oBaHUs
CBSI3H.

Ilo3nasamenvHhbie: BHIACTAIOT U (popMymu-
PYIOT TIO3HABATEIILHOM 1SN, U3BJICKAIOT HE-
00xomuMyr0 HH(pOpPMAIHH U3 TEKCTa, CTPOST
JIOTHYECKHE ETIOYKH PACCYKICHHA.
Kommynukamuensie: BNafietoT yCTHOU U
MMCbMEHHOU PeYbl0, YYACTBYIOT B THAJIOTE, &
TaK)Ke B KOJJICKTUBHOM OOCYKJICHUU BOTIPO-
COB.

60 Merammyeckas Xu- Ypox hop- dopMupOBaHUE OT- 3HAIOT XUMU4eckoe Pecynamusnvle: mmaHUpyOT yueOHYIO Jesi-
MHUYECKas CBSI3b. MHUPOBAHHUA | BeTCTBEHHOTO OTHO- nOHAmMuUe: METANIN- | TEJIIbHOCTh, OLICHUBAIOT IIPABUIIBHOCTD BbI-
HOBBIX 3Ha- | yepns k yuébe Ha Oc- | yecKas CBS3b; CO- IIOJIHEHUS Y4EOHBIX JEHCTBUIA.
HHn HOBE MOTHUBAINH K CTaBIIAIOT cXeMbl ee | [lo3nasamenvhvle: BOCIPUHUMAIOT HH(OP-
00y4YEeHHIO U TI03HA- o0OpazoBaHus MAIMIO Ha CIyX U BU3YaJIbHO, JAIOT OIpe/e-
HUIO. JICHUS IOHATHUSM, CPAaBHUBAIOT U IPYIIIUPY-
10T OOBEKTHI, HAXOAAT 3aKOHOMEPHOCTH.
Kommynukamuenvie: y4acTBYIOT B AHaJOre,
0(OPMIISIOT CBOM MBICITH B YCTHOM U TIMCh-
MEHHOH (dopme.
61-62 | Crenenp okucieHus. | Ypok gop- | YuacTBYIOT B aAuaniore | 3HAIOT OIpejee- Pezcynamusnvle: cTaBaT yaeOHbIC 33291
Pemenue ynpaxue- MHUpPOBaHMS | Ha OCHOBE PABHOIPAB- | HUE MOHSITHUS «CTe- (caMOCTOSITENBHO, IPH TOMOILU YUUTEINS),
HUit 1o Teme «Cre- HOBBIX 3Ha- | HBIX OTHOILICHUH H MIEHb OKHCIICHUS TUTAHUPYIOT Y9€OHYIO IeATEIbHOCTD, OLCHH-
MEeHb OKHCIICHUS» HU B3aMMHOTO YBaXXEHHMS, | .YMEIOT olpese- BAIOT NMPaBWJIBHOCTh BBIOJHEHUS JeHCTBUI
BbIpa0baThiBast o0IIee | JIATH CTETNICHb Y BHOCSIT B HUX KOPPEKTHUBBI.
pelIeHue. OKHCJICHUS 110 Ilosnasamenvhbie: CTPYKTYPUPYIOT TEKCT,
dopmyre BemecTBa | BBIACTAS B HEM BTOPOCTETICHHYIO U TIIaBHYIO
U COCTaBJIAThH Gop- uHOpMaIINIO, 1A0T OIpeIeIIeHUE
MYJIBI TI0 CTENICHH MOHATHUSM, YCTAaHABIMBAIOT PUIUHHO-
OKHCJIeHUSs, UC- CJIEZICTBEHHBIE CBSI3H.
MOJIB3Ys TIPU STOM Kommynuxamusnule: yMer0oT ¢ JOCTaTOYHON
psn MOJTHOTOW M TOYHOCTBIO BBIPa)KaTh CBOU
AIIEKTPOOTPUIIATEIb- | MBICIH, BIaICIOT MOHOJIOTHYECKON M THAIIO-
HOCTH. rHYecKoi (hopMamMu pey.
63 KomOunu- dopMHUpOBaHUE OT- 3HaIOT xumuueckue | Pezynamuguvie: CTaBAT yueOHbIE 1IETH, Ca-
POBaHHBII BETCTBEHHOT'O OTHO- NOHAMUSL: MOCTOSITEIIPHO aHATH3UPYIOT YCIOBHUS JI0-
YPOK HIEHUS K YYEHUIO UC- | OKHCIMUTENb U BOC- CTHKEHMSI LIeJIM, OLICHUBAIOT IIPAaBUIBHOCTD

MMOJIB3YyA CIICHUAJIBHO

CTaHOBUTCIIb, OKHC-

BBITTOJIHEHU I }IGI)’ICTBHZ .




noo0paHHbIe Cpe/l-
CTBa. YMEHHUE OLICHUTD
CTCIICHb YCIICXa NI
Heycriexa CBOeH Jes-
TEJIBHOCTU

JICHHE 1 BOCCTAHOB-
nenue. Onpeodens-
fom. CTCIICHb OKKC-
JICHHUS DJIEMEHTA B
COCIMHEHUH, OKHC-
JIATEJIM U BOCCTAHO-
BUTEIIN, TUII XUMU-
YECKOM peakIuu 1o
M3MCHCHHUIO CTCIICHU
OKHCJIECHHS XUMHYe-
CKUX 3JICMECHTOB.

Ilo3nasamenvhbie: BHIACTIAIOT HEOOXOIUMYIO
MHGOPMALIMIO U3 IIPOUYUTAHHOTO TEKCTA,
CTPYKTYPUPYIOT CBOU 3HAHMUS,

OIIPENIeNIAI0T KPUTEPHUHU Il CPaBHEHUS (hak-
TOB, SIBIICHUIA.

Kommynuxamuenvie: BbICIyIIUBAIOT U
00BEKTHBHO OLIEHUBAIOT JAPYTOTO0,

YMEIOT BECTH JHMAJIOT, BbIpabaThiBas ol1iee
perieHue.

64 VYpaxxHeHus B co- Ypok - PopMUPOBAHUE KOM- YmeroT onpenenats | Pezynsmugusie: IpeoOpa3yroT MpaKTHye-
CTaBJICHUH OKUCIIU- MPAKTUKYM | MYHHUKATHBHBIX KOM- CTEIEHb OKUCIICHMs | CKYIO 3aJa4y B II03HABATEJIbHYIO, OCYILIECTB-
TEJIbHO- BOCCTAaHOBU- METEHTHOCTH B O0Ille- | DJIEMEHTOB B COEMIU- | JISIFOT MO3HABATEIbHYIO Pe(IEKCUIO B OTHO-
TEJIbHBIX PEAKLIM. HUU U COTPYJAHUYECTBE | HEHNUU, OKUCIIUTENN | LIEHUU ACHCTBUH 10 PELICHUIO ITI03HABA-

CO CBEPCTHUKAMH. 1 BOCCTaHOBUTEIIH, TEJIbHBIX 3a/1a4.

®opMHUpOBaHUE UH- OKHCJICHUE U BOC- Ilo3nasamenbhvie: NAKOT ONPENEICHUS TOHS-

TEJUIEKTYyaJIbHbIX YM€- | CTaHOBJICHUE THUSIM, MOTYT HalTH CIIOCOO pelIeHwus mpo-

HUW: aHAJIM3UPOBATH OJieMHOM 3a1aun

TEKCT yuyeOHHKaA Kommynuxamuenvie: ydacTByIOT B IHAJIOTE,
KOJUIEKTUBHOM OOCY>KIEHHH MPOOIEMBI,
BIIAJICIOT MOHOJIOTMYECKON U TUATIOTUYECKON
(dhopMamu peun.

65 O06o00mienue u cucre- | Ypok Kop- dopMUpOBaHUA KOM- | YMEIOT Xapaktepu- | Peeyiamuensie: IAHUPYIOT OCIEI0BATEb-
MaTU3anys 3HaHUHM 10 | PEKLUU U MYHUKATUBHBIX KOM- 30Bath: [ICXO JI.W. | HOCTH cBOMX JEHCTBUI U IPOTHO3UPYIOT X
temaM «[13 u [ICXD | mpoBepku NETEeHTHOCTH B 00m1e- | MeHaeneeBa, 3HalOT | pe3ynbTar.

J.1. MenneneeBa u 3HaHUHN HUU U COTPYAHUYECTBE | COCTaB aTOMa. Ilo3nasamenbHovie: BBIABUTAIOT apTyMEHTHI,

CTPOCHHE aTOMa» U
«CTpoeHue Bete-
ctBa. OKUCIUTETHHO-
BOCCTAaHOBUTCJIBHBIC
peaxIum.

CO CBCPCTHUKAMHU.

CocraBiroT: ypas-
HEHUS OKHCIIUTEINb-
HO- BOCCTaHOBHU-
TEJIBbHBIX PEAKIINM.

yCTaHaBIMBasl IPUUUHHO-CJIEICTBEHHBIE CBSI-
31 Me>1<)1y I/I3y‘~Ia€MI>IMI/I SABJICHUAMU, U3BJIC-
KarT HEOOXOUMYIO HH(POPMAITUIO U3 TIPO-
YATAaHHOT'O TEKCTA.

Kommynuxamusnule: ymeror GopMyIupoBaTh
COOCTBEHHOE MHEHHE, apTYMEHTHUPOBATH
CBOIO TOYKY 3PEHHUS, OTCTauBaTh €€ HE BPaXK-
JeOHBIM JIJIS1 APYTHX 00pa3oM; BIAJCIOT MO-
HOJIOTUYECKON U Auanorudyeckon hopmamu
pevn.
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KoutpoabHnas pa-
oora Ned., «II3 u
MNCX2 A.A. Menne-
JieeBa U CTPOEHHE
aToma» 1 «Ctpoe-
HHeE BellecTBa.
OKucIuTEeILHO-
BOCCTAHOBHUTEJIbHbIE
peakuum».

VYpoxk -
MPaKTUKYM

®opMHpOBaHUE KOM-
MYHUKaTUBHBIX KOM-
IIETEHTHOCTH B 00111€e-
HUM U COTPYIHUYECTBE
CO CBEPCTHUKAMH.
dopmMupoBaHU€e UH-
TEJJICKTYAJIBHBIX YMe-
HUI: aHAJIN3UPOBATh
TEKCT y4eOHHKa

YMEIOT BEIUHUCIIATH
10 XUMHYECKUM
YpPaBHEHHUSM Maccy
10 U3BECTHOMY KO-
JINYECTBY BEILIECTBA,
BCTYIUBIIETO WIIH
TOJTy4aroIIerocs B
pe3yNIbTaTe PEaKInu,
¥ HA00OPOT.

Pezcynamusnvle: mpeoOpa3yroOT MpaKkTUye-
CKYIO 33/1a4y B II03HABATEIIbHYIO, OCYIIIECTB-
JISIOT TIO3HABATEILHYIO pe(IESKCHIO0 B OTHO-
IIEHUU JICUCTBUM 1O PEUICHUIO TTO3HABA-
TEJIbHBIX 3a/a4.

Tlo3nasamenvhbvie: NAIOT ONPENCICHUS TTOHS-
TUSM, MOT'YT HAalTH CIIOCOO PelIeHUs Po-
OJIEMHOM 3a1a4yu

Kommynuxamuenvie: yaacTByIOT B IHAJIOTE,
KOJUICKTUBHOM OOCYKICHUU MPOOJIEMBI,
BJIAJICIOT MOHOJIOTHYECKOM 1 IHAJTOrMICCKOM
(hopmamu peun.
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PesepBHOE Bpewmsi.




