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[MoACHUTENbHAA 3anUCKa
HopmaTnBHasa npaBoBas OCHOBa Mporpammbl

HopmaTuBHO-MPaBoOBYK OCHOBY HacTOfWEW NporpaMmbl Mo yye6HOMY npegmeTty
«XUMUA» COCTaBNAIOT cnedytoLime JOKYMEHTbI:

depepanbHblil 3aKOH 0T 29 aekabps 2012 r. Ne 273-d3 «O6 obpasoBaHun B Poc-
cuiickon depepaymm»;

depepanbHbIil 3aKoH 0T 3 aBrycta 2018 r. Ne 317-®3 «O BHECEHUN U3MEHEHUI B
ctatby 11 n 14 depepancHoro 3akoHa «O6 o6pasoBaHuy B Poccuinckoin degepaymmn»;

npmkas MuHucTepcTBa 06pa3oBaHUs U Haykm Poccuiickon depepaumm ot 17 fe-
Kabpa 2010 r. No 1897 «O6 yTBepXaeHUn theaepanbHOro rocygapcTBeHHoOro obpasosa-
TeNbHOro CTaHAapTa OCHOBHOro obuwero obpasosaHus» (B pegakumu npukasa MuHobpHa-
yku Poccuun ot 31 gekabpsa 2015 r. Ne 1577);

npukas MuHucTepcTBa npoceelleHns Poccuiickon ®depepaymn ot 31 masd 2021 T.
Ne 287 «O6 yTBepxAeHUn (efepanbHOro rocy4apcTBeHHOro obpa3oBaTenbHOro ctaHaap-
Ta OCHOBHOIo 06uWero o6pasoBaHus»

Mporpamma paspaboTaHa Ha OCHOBe Tpe6oBaHUn PeflepanbHOro rocyaapCcTBEHHOIO
06pa3oBaTefibHOro cTaHgapTa OCHOBHOro o6uwero o6pa3oBaHns K pesynbTatam OCBOEHWUSA
OCHOBHOW 06pa3oBaTe/ibHON MporpaMmbl OCHOBHOIO 06uWero o6pas3oBaHMsa No yvyebHoMmy
npegMety «XuMmus», BXogsAllemMy B 06pasoBaTe/lbHYH0 0651acTb «ECTeCTBEHHO-HayuUHble
npeameTbl».

Paboyasa nporpamma cocTaB/ieHa B COOTBETCTBUM C NMPOrpammMon no XMMuun npeg-
MEeTHON NMnHUK y4yebHukoB I.E.Pyasutuca, ®.E.denbamaHa. 8-9 knaccel: yyeb. nocobue
ans obweobpasosat. opraHu3auuni /H.H.Eapa. - 3-e u3g., nepepab. - M.: IpocseLleHune,
2019.-48 c.

Pasgen. 1 O6ujas xapakTepuctmka yuye6Horo npeamera.

Llenn:

1) hopmmpoBaHMe NepBOHaYas/bHbIX CUCTEMATU3NPOBAHHbLIX MPEACTaB/IEHUIA O Be-
LecTBax, UX NpeBpaLleHMaxX U NPakKTUYeCKOM NPUMEHEHUW; OBNafeHne NOHATUAHbLIM ar-
napaToM Y CUMBO/IMYECKUM S13bIKOM XUMUMK;

2) 0CO3HaHMe 06BLEKTUBHOW 3HAYMMOCTM OCHOB XMMWUYECKO HayKu Kak o6nactu
COBPEMEHHOI0 eCTeCTBO3HaHUA, XMMUYECKUX MPEBPALLEHNIA HEOPraHNUYECKMX WU OpraHu-
YEeCKNX BELLECTB KaK OCHOBblI MHOIMX SABMEHWNIA XXMBOW U HEXWUBOW NpUpoabl; yrnybneHue
npeAcTaBNEHN 0 MaTepUasbHOM eMHCTBE MUPA;

3) oBfafieHne 0CHOBaMM XMMUYECKON rPpaMOTHOCTU: CMOCOOGHOCTLIO aHanM3npoBaThb
N 0OBLEKTUBHO OLEHUBATb XXWU3HEHHbIE CUTyaUuW, CBSI3aHHbIE C XUMWER, HaBblKaMn 6e3-
OonacHoro obpalleHunsa c BelecTBaMn, UCMONb3YEMbIMM B NOBCEAHEBHON XMN3HU; YMEHUEM
anunWwmnpoBaTB M NAUTLLIPUBATB 3KOIOTMYECKN 6e3onacHoe MoBefleHWe B LEeNaX coxXpaHe-
HUA 340P0OBbS N OKPYXKatoLLein cpeapl;



4) hopMMpOBaHME YMEHWI YCTaHaBNMBATb CBSA3M MeXAy peanbHO HaGNHAaeMbIMM
XVUMUYECKUMU SBNEHUSMW U NPOLECCaMM, MPOUCXOAAWMUMU B MUKPOMMUPE, O6BACHATb
NPUUMHBLI MHOF006pa3uns BELLECTB, 3aBUCMMOCTb UX CBOWCTB OT COCTaBa WM CTPOEHMSs, a
TaKXXe 3aBUCUMOCTb NMPUMEHEHUS BELLECTB OT UX CBOWCTB;

5) NpUoGpPeTEHNE OMbITa MUCMO/MbL30BAHUA PA3/IMUHLIX METO/[0B W3YyUeHWs BELLEcTB:
HaGMIOAEHNS 32 UX NPEBPALLEHUAMU MPU NPOBEAEHNN HECMOXHbLIX XMMUYECKUX IKCNEepu-
MEHTOB C MCMO/b30BaHMEM 1a6OPaTOPHOro 060PYA0BaHNS 1 NPUGOPOB;

6) hopMmpoBaHMe MpeAcTaBNeHU O 3HAYEHUWM XMMMUYECKOW HayKu B pelleHun co-
BPEMEHHbIX 3KONOrMYeCKUX Npo6aeM, B TOM 4YMCNe B MPefoTBPALLEHUN TEXHOTEHHbIX W
3KOMOrMYecKnx Katactpod.

3apgaun:

- GopMupoBaHMe Y yyalmMXcsa 3HAHUS OCHOB XMMWUYECKON HayKWn: BaXKHEMW KX ak-
TOPOB, MOHATUIA, XMMUYECKNX 3aKOHOB W TEOpUW, A3blKa HayKW, LOCTYMHbIX 0606LLeHNI
MUWPOBO33PEHYECKOr0 XapaKrepa.

- Pa3BuTne yMeHUn HabnaaTb N 00BACHATL XUMUYECKME SIBIEHUSA, MPOMUCXOAALLNE B
npupoge, nabopatopuun, B NOBCEAHEBHOMN XU3HMW.

- dopmupoBaHMe cneymanbHbIX YMEHWn: obpawartbCcsi C BeWecTBaMu, BbINOMHATH
HEC/I0XKHble 3KCMepPUMEHTbI, co6t0aad npaBuia TeEXHUKU 6e30MacHOCTU; rpamMOTHO Npu-
MEHSATb XUMUYECKMEe 3HaHWUA B 0OLLEHUIN C MPUPOAOIA MU B MOBCELHEBHOM YXU3HW.

- PackpbITve rymMaHUCTUYEeCKOW HanpaB/eHHOCTUM XMMWUK, ee BO3pacTatoLel ponun B
PELEHNN TNaBHbIX NPO6EM, CTOAWMX Nepes YenoBe4YeCcTBOM, M BKNada B HayuYHYH Kap-
TUHY Mupa.

- PasBuTMe NMYHOCTU OBYyYaloOWMXCA: UX WMHTENNEKTyalbHOE U HPaBCTBEHHOE CO-
BEPLUEHCTBOBaHMeE, JOPMUPOBAHME Y HUX TYMAHUCTUYECKUX OTHOLUEHWI N 3KOTIOTMYECKM
LiefiecoobpasHoOro nosefgeHna B ObITY 1 B MpoLecce TPYAOBOW AeATeNbHOCTH.

MecTo yye6HOro npeamera «XnMnsa» B y4e6HOM nnaHe: 0COBEHHOCTb Kypca Xu-
MWM COCTOMUT B TOM, YTO A/19 €r0 OCBOEHMA obyyvalolimecs LOMKHbI 06n1afaTh He TO/LKO
onpefenéHHbIM 3anacom npeaBapuTe/lbHbIX eCTECTBEHHO-HayUHbIX 3HaHWWA, HO U fOCTa-
TOYHO XOPOLUO Pa3BUTbIM abCTPAKTHLIM MbILWIEHNEM. DTO ABNAETCA rNMaBHOW MPUYMHON
TOro, 4YTo B y4eOHOM MaHe 3TOT NpeAMeT NOABNASAETCA MOCNeAHUM B PAAY eCTeCTBEHHO-
HayUHbIX AUCLMNAUH. [aHHbIN npeameT 6asnpyeTcsd Ha 3HaHUAX U YMEHUAX MONYYEHHble
Ha YpoKax OKpy>XalLero mmpa, 6uonornun, UsnMkKn, matemMaTuku,

B cooTBeTCTBMM C Y4ebHbIM MNAHOM LUKO/Ibl HA YPOBHE OCHOBHOrO 06Lero o6paso-
BaHMA XMMuUA (6a30Bblil YPOBEHb) N3YyYaeTCs:
8 knacc - 68 yacoB B rof (2 yaca B Hefle/it0), KOHTPOJ/IbHbIX paboT - 4, NpakTU4eCcKnx
paboT-6, pe3epBHOe BpeMs- 2 yaca, (popmMa UTOroBOW aTTecTaumu - KOHTPO/bHasA paboTa B
(hopmaTe TecT.



MnaHnpyemble pe3ynbTaTbl OCBOEHUSA Yy4eOHOro npeameTta «XUMUA».

JINYHOCTHbIE pe3ynbTaThl:

- BOCMMWTaHME POCCUIACKON rpaXK[aHCKON WAEHTUYHOCTW: MaTtpuoTusmMa, N6Bu U
yBakeHus K OTeyecTBy, YyBCTBa rOpAoCTM 3a CBOK POAMHY, 3@ POCCUNCKYID XUMUYe-
CKYH HayKy;

- (hopMupoBaHMe LENOCTHOrO0 MMUPOBO33PEHUS, COOTBETCTBYHOLLEN0 COBPEMEHHOMY
YPOBHIO pa3BuUTUA HayKW M OOLLECTBEHHON MPaKTUKK, a TakXe couuanbHOMY, KynbTyp-
HOMY, A3bIKOBOMY U LyXOBHOMY MHOroo6pasnio COBPeMeHHOro Mupa;

- (hbopMupoBaHmMe OTBETCTBEHHOIO OTHOLLUEHUSA K YUYEHUIO, TOTOBHOCTU U CNOCOGHO-
CTU K CaMOpasBUTUIO U camo0bpa3oBaHWIO HA OCHOBE MOTUBALUM K 00YYEHUIO U MO3Ha-
HWIO, BbIOOPY NPOMIBHOrO 06pa3oBaHMs Ha OCHOBE WMH{OPMaUUM O CYLLEeCTBYHOLLMX
npoeccusax U NNYHbIX NPOQPECCUOHANbHbIX MPeAnoYTEHNA, 0CO3HAHHOMY MOCTPOEHMIO
NHAMBNAYANbHON 06pa3oBaTe/IbHON TPaeKTOPUN C YYETOM YCTONUMBBLIX MO3HaBaTeSIbHbIX
NHTEpecos;

- popMUpoBaHME KOMMYHMKATUBHOW KOMMETEHTHOCTU B 06pa3oBaTe/ibHON, 06Lle-
CTBEHHO MONE3HOW, y4yebHO-MCCefoBaTeIbCKOW, TBOPYECKON U Apyrux Bupax AedTesb-
HOCTW;

- (hbopMUpOBaHME MOHMMAHUA LEHHOCTU 340POBOro M 6e30nacHOro obpasa XXWM3Hu;
YCBOEHWe npaBu/l UHAUBUAYANIbHOTO U KO/IIEKTUBHOIO 6€30MNacHOro noBefeHus B yYpes-
BblYaMHbIX CUTYaUMAX, YIPOXKAKLWMNX XXU3HN U 340POBbI0 NHOAEN;

- (hopmupoBaHMe Mo3HaBaTe/IbHON M UH(OPMaLNOHHON KyNbTypbl, B TOM 4uc/e
pa3BUTUE HaBbIKOB CaMOCTOATE/IbHOW pPaboTbl C y4ebHbIMW NOCOBMAMKU, KHUramu, Ao-
CTYMHbIMW WHCTPYMEHTaMM U TEXHUYECKMMU CpeAcTBamMU UHGHOPMaLNOHHBIX TEXHOMO-
TNii;

- (hopMMpOBaHME OCHOB 3KO/IOMMYECKOro CO3HaHWA Ha OCHOBE MPU3HAHUA LLeHHOCTK
XXWU3HWN BO BCEX €€ MPOABNEHMAX U HEOOXOAMMOCTN OTBETCTBEHHOI0, 6EPeXXHOro OTHOLLE-
HUS K OKPYXXaloLLlein cpefe;

- pa3BMTME TOTOBHOCTU K peLleHn0 TBOPYECKNX 3afay, YMEHUS HaxoauTb afiekBaT-
Hble Cnocobbl MOBefeHUs M B3aMMOAEWCTBMA C nNapTHEpamMu BO Bpems Y4eOGHOW U
BHEY4YeOHON [eATeNbHOCTK, CMOCOBHOCTU OuUeHMBaTb NPOGIEMHbIE CUTyauuu U orepa-
TMBHO NMPUHMMaTb OTBETCTBEHHbIE PELUEHWS B Pa3NIMYHbIX MPOAYKTUBHbLIX BuAax Aes-
TenbHOCTU (y4yebHas NOMCKOBO-UCCefoBaTeNIbCKasA, KybHas, NPOeKTHasA, KPY>KKoBas U T.
n.).

MeTanpegMeTHbIMU pe3y/ibTaTaMW OCBOEHUS OCHOBHOW 06pa3oBaTe/lbHON MNpo-
rpamMmbl OCHOBHOIO 06LLero o6pa3oBaHus ABNAKOTCA:

1. perynatMBHble yHUBeEpcasibHble yYebHble AeiCTBUS.

O6yuatolmics HayunTcs:

- LlenenonaraHunio, BKOYas NOCTaHOBKY HOBbIX Lieneii, Npeo6pasoBaHMe MpakTuue-
CKOJi 33/1aum B NO3HABATE/bHYHO;

- CaMOCTOATENbHO aHaNM3MpPoBaTh YCNOBUS AOCTUXKEHUS LieNM Ha OCHOBE Y4YéTa Bbl-
[ENeHHbIX yYnTenemM OpUeHTUMPOB AeiicTBMS B HOBOM yUe6HOM MaTepuane;

- NNaHUPOBATb MYTW AOCTUXKEHUS LieNei;

- yCTaHaBNMBaTb LIeNeBble NPUOPUTETHI;



- YMETb CaMOCTOATE/IbHO KOHTPO/IMPOBAaTb CBOE BPeEMSA N YNpaBiATh UM,

- MPUHUMATb peLLeHns B Npo6aeMHOM CUTyalumMm Ha OCHOBE MeperoBopoB;

- OCYLLEeCTB/ATb KOHCTATUPYHOLWMA 1 NpeaBOCXMLatoLWLMIA KOHTPObL NO pe3ynbTaTy
M No crnocoby AeCcTBUSA; aKTyaslbHblil KOHTPO/Ib Ha YPOBHE MPOM3BO/IbHOIO BHUMAHUS;

- afleKBaTHO CaMOCTOATe/IbHO OLEeHWBATb MPaBUIbHOCTb BbIMOMHEHUA AEWCTBUA U
BHOCUTb HEOOXOAMMbIE KOPPEKTUBbI B UCMOMIHEHME, KaK B KOHLLe AeNCTBUSA, TaK 1 Mo X04y
ero peanusauuu,

- OCHOBaM MNPOrHO3MPOBaHUA KakK npeaBuAeHUs Oyaywmnx cobbiTUA U pasBuUTUA
npouecca.

O6yuyatoLwmiica nony4ynT BO3MOXHOCTb HayUYMTbCS:

- CAMOCTOATE/IbHO CTaBUTb HOBblE YUYeOHble LeNn 1 3aja4u;

- MOCTPOEHMIO XKM3HEHHbIX M/IAHOB BO BPEeMEHHO2IA NepCneKTUBE;

- NP NNAHWPOBaHUM [OCTMXKEHMA Lefleid camMOoCTOATEeNIbHO, MOSIHO W afeKBaTHO
YUYUTbIBATb YC/I0BUA U CPEACTBA UX AOCTUXKEHUS;

- BbIAENATb anbTepHaTMBHbIE CMOCOObI AOCTUXEHUA Uenu v BblbupaTb Hambonee
3(h(PeKTUBHBLI cNocoob;

- OCHOBaM camoperynaumm B y4yebHOW M nNo3HaBaTe/ibHOW [eATeNbHOCTM B (hopMme
OCO3HAHHOr0 ynpaB/eHUs CBOMM MOBEeAEHMEM W [eATeNIbHOCTbIO, HanpaBfieHHOW Ha fo-
CTUXXEHME NOCTaB/IEHHbIX LeNew;

- OCYLLLeCTBMIATL MO3HaBaTe/IbHY0 PedieKCU0 B OTHOLLEHUW AEWCTBUIA NO peLue-
HWIO YYeOHbIX U MO3HaBaTe/IbHbIX 3aa4;

- afleKBaTHO OLeHMBaTb OOBLEKTUBHYIO TPYAHOCTb KaK Mepy (aKTU4yeckoro wuamu
npeAnonaraemoro pacxofa pecypcoB Ha peLleHue 3ajauu;

- aflekBaTHO OUeHMBaTb CBOM BO3MOXHOCTM [OCTVMIKEHWUS Lenu onpefenéHHON
CNIOXKHOCTW B Pa3/INYHbIX Chepax camoCTOATENbHOW LeATeIbHOCTH;

- OCHOBaM camoperynsaymM aMoLMOHaIbHbIX COCTOAHWA;

- npunaraTb BOJIeBble YCUNUA U NPeofoneBaTb TPYAHOCTM N NPEnATCTBUSA Ha NYTU
LOCTUXXKEHUA LieNeil.

2. KOMMYyHUMKaTBHbIe YHUBepcasibHble YUYebHble AeCcTBUSA.
O6yuaroLnincs HayuumTcs:

- YUNTbIBaTb pPa3Hble MHEHMSA U CTPEMUTLCA K KOOPAMHALUM pas3/inyHbIX NO3ULNIA B
COTPYAHUNYECTBE;

- (hpopMynmpoBaTb COOGCTBEHHOE MHEHME U MO3ULMI0, apryMeHTUpoBaTb U KOOpAN-
HMPOBaTb €& C MO3UUNAMKN MapTHEPOB B COTPYAHMYECTBE NpPU BbIpabOTKe 06LEro pelle-
HWSi B COBMECTHOI AeATeNbHOCTH;

- yCTaHaBNNBaTb U CPaBHUBATL Pa3Hble TOUKWN 3peHUA, Npexae 4yem NpuHUMaTh pe-
LUeHMsa 1 aenatb BblGOp;

- apryMeHTMpoBaTh CBOK TOYKY 3PEHUSA, CNOPUTL U OTCTaMBaTb CBOK MO3ULMUIO He
BpaXAeOHbIM 151 OMMOHEHTOB 06pa3omMm;

- 33/laBaTb BOMPOCHLI, HEOOXOANMbBIE AN OpraHM3aunn CO6CTBEHHON AeATENbHOCTU
N COTPYAHMYECTBA C MapTHEPOM;

- OCYLLEeCTB/IATL B3aMMHbIA KOHTPO/Ib U OKa3blBaTb B COTPYAHMYECTBE HeobXoam-
MY B3aUMOMNOMOLLb;

- afleKBaTHO MCMNO/b30BaTb peyb NS MIaHUPOBAHUSA U Perynsunm cBoein featenb-
HOCTW;



- afleKBaTHO MUCIMOJ/1b30BaTb pPeyeEBLIE CcpeacTea Ana peweHnAa passim4HbIX KOMMYHW-
KaTUBHbIX 3afa4, BNafeTb yCTHOI7I N NMUCbMEHHO pedybro; CTPOUTb MOHOJIOTNYECKOE KOH-
TEKCTHOE BblCKa3blBaHWUE,

- OpraHn3oBbIBaTb M NAaHUPOBATb y4YebHOE COTPYAHMYECTBO C YyUYMTENEM U CBEPCT-
HUKaMK, oNpeaensTe Lean n PyHKLUM Y4aCTHUKOB, CNOCO6bI B3aUMOAECTBUS; NNaHUPO-
BaTb 06LMe cnocobbl paboThl;

- OCYLLECTBMATb KOHTPO/b, KOPPEKLMIO, OLEHKY AeNCTBUIA NapTHEpa, yMeTb ybOex-
[atb;

- paboTaTb B rpynne — ycTaHaB/iMBaTb paboyne OTHOLWEHUSA, 3PHEKTUBHO COTPYA-
HMYaTb W Ccnoco6CcTBOBaTb MPOAYKTUBHOM KooMmepauuu; WHTErpupoBatbCcsa B Fpynny
CBEPCTHUKOB N CTPOUTbL MPOAYKTUBHOE B3aMMO/ENCTBME CO CBEPCTHUKAMM U B3POC/bIMU;

- OCHOBaM KOMMYHMWKaTUBHOI pedieKCnu;

- ICNONb30BaTb afeKBaTHbIEe S3bIKOBbIE CPeACTBa A1 OTOGPaXEHNSI CBOMX YYBCTB,
MbIC/Ieil, MOTUBOB 1 NOTPEOHOCTEN;

- 0TO6paXxaTb B peym (onucaHue, OOBSACHEHWE) COAepXXaHWe COBEepLUAEMbIX [ei-

CTBUIA, KaK B (hOpMe TPOMKOI COLMAnN3NPOBaHHON peun, Tak 1 B hopMe BHYTPEHHER pe-
um.

Obyvarowmincs noay4ynT BO3MOXHOCTb HayUYUTbCH:

- YUNTbIBaTb U KOOPAMHMPOBAaTb OT/IMYHbIE OT COBGCTBEHHONM MO3MLUW APYTrUX Mto-
[ei B COTPYAHNYECTBE;

- YUNTbIBaTb pasHble MHEHUSA U MHTEpPEeCbl U 060CHOBbLIBATbL COOCTBEHHYIO MO3ULMIO;

- NOHUMAaTb OTHOCUTENIbHOCTb MHEHWNI N NOAXOLO0B K PeLleHnto Npo6iemMbl;

- NPOAYKTMBHO paspellaTb KOH(NKTbI Ha OCHOBE YY€Ta WMHTEPECOB M MO3ULMIA
BCEX YYaCTHWMKOB, MOUCKA U OLEHKW anbTepHaTUBHbLIX CNOCOO0B paspelleHns KOHQPIMK-
TOB; AOroBapmBaThbCs M NPUXOAUTHL K OOLLEMY PeLleHU0 B COBMECTHOW AeATeNIbHOCTU, B
TOM YucC/ie B CUTyalLumn CTONIKHOBEHWSA NHTEPECOB;

- 6paTb Ha cebs UHMLMATMBY B OpraHM3aLum COBMECTHOro AeicTtsusa (Aenosoe nu-
[lepCTBO);

- OKasblBaTb MOAAEPXKKY M COAENCTBME TeM, OT KOFO 3aBMUCUT LOCTMXKEHME LN B
COBMECTHOW [esTeNbHOCTMU;

- OCYLLECTBNATb KOMMYHUKAaTUBHY PedrieKCM0 KaK O0CO3HaHWe OCHOBaHWil Co6-
CTBEHHbIX AEACTBUIA N AeNCTBUIN NapTHEP],;

- B MpoLecce KOMMYHUKaLMKU JOCTATOYHO TOYHO, MOC/ef0BaTelbHO U MOMHO nepe-
[iaBaTb NapTHEPY HEOOXOAMMYIO MH(OPMALMIO KaK OPUEHTUP AN1A NOCTPOEHUS LeACTBUS;

- BCTyNaTb B AWanor, a TakXKe y4acTBOBaTb B KOJINEKTUBHOM 06CYXAeHUN npobnem,
y4yacTBOBaTb B AMCKYCCUM U apryMeHTMPOBaTb CBOK MO3ULMIO, BNafeTb MOHOMOMMYECKOM
N LManormyeckoin opmamm peynm B COOTBETCTBMU C rpamMmaTM4ecKUMM U CUHTaKCU4e-
CKUMW HOPMaMu POAHOIO fA3blKa,;

- ClefjoBaTb MOPasibHO-3TUYECKUM N NCUXONOTMYECKUM MPUHLMNAM O6LLEHUS K CO-
TPYAHWYECTBA HA OCHOBE YBaXUTENbHOI0 OTHOLWEHMA K MapTHEPaM, BHUMaHUA K JINYHO-
CTW ApYyroro, afeKBaTHOIr0 MEeX/NYHOCTHOrO BOCMPUATUSA, TOTOBHOCTW afieKBaTHO pearu-
POBaTb Ha HYX[bl APYrUX, B HYaCTHOCTW OKa3blBaTb MNOMOLLb N 3MOLMOHANbHYIO NOAAEPX-
Ky napTHEpaMm B npouecce 4OCTMXEHMSA 00OLLEei Lenn COBMECTHONW LeATeNbHOCTH;

- ycTpamBaTtb 3()(PeKTUBHbIE TPYMMoOBble 06CYXAeHUA 1 obecneymBaTb 0OMeH 3Ha-
HUAMWU MeXAY YeHammn rpynnbl s NPUHATUA 3P (PEKTUBHBIX COBMECTHBIX PeLLEeHNA;



- B COBMECTHOI AeATeNbHOCTN YETKO JOPMYNMPOBATh LLean rpynmnbl U N03BONATH eé

y4yacTHMUKaM NPOSABASATb COOGCTBEHHYH 3HEPIU0 ANSt JOCTUKEHUS 3TUX LIeNe.
3.Mo3HaBaTeNbHble€ YHMBEPCaNbHble YUeOHble AeNCTBUS.

O6yualoLmniica HayumTes:

- OCHOBaM peann3auun NPoeKTHO-NUCCNeaoBaTeNbCKOM AeATeNbHOCTH;

- NPOBOAUTbL HabMOAEHNE N 3KCNEPUMEHT NOA PYKOBOACTBOM YUUTENS;

- OCYLWLECTBNATb PaCLUNPEHHbIA NOUCK UH(OPMaLUUK C UCMOMb30BaHUEM PECYPCOB
O6n6NNOTEK N NHTEPHETA;

- co3flaBaTb U Npeobpa3oBbIBaTb MOAENN U CXEMbI ANS PELLUEHUS 3a4au;

- OCYLLLeCTBNATb BbIOOP Hambonee 3hPeKTUBHbLIX CMOCOO0B pelleHns 3a4ay B 3aBU-
CUMOCTW OT KOHKPETHbIX YCNOBWUIA;

- laBaTb OnpefefnieHne NoHATUSM;

- yCTaHaBNMBaTb NPUYNHHO-CNIeACTBEHHbIE CBA3MN;

- OCYLLLECTBNATb NOTMYECKYH Onepaumio yCTaHOBNEHMSA POAOBUAOBLIX OTHOLUEHWA,
OrpaHnyeHne NoHATUS;

- 0606L1aTb NOHATUA — OCYLECTBNATb IOFMYECKY0 Onepauuio nepexoga oT BUAO-
BbIX MPU3HAKOB K POAOBOMY MOHATUIO, OT MOHATUA C MEHbLWWUM 06BEMOM K MOHATUIO C
60/1bWLINM 0OBbEMOM;

- OCYLLECTBNATb CpaBHEHMe, KnaccuumKkaumio, CamocToATeNlbHO BblGMpasi OCHOBa-
HUS U KPUTEPUUN ANSA YKA3aHHbIX NOTMYECKUX onepauuii;

- CTPOUTbL KnaccudukKauui Ha OCHOBe AMXOTOMMYECKOro AeneHus (Ha OCHOBe OT-
puLaHns);

- CTPOUTb NIOTMYECKUE pacCyXAeHus, BK/OYalOLlLee YCTaHOB/IEHME MNPUUYUHHO-
CNneACTBEHHbIX CBSI3EA;

- 06BACHATb ABNEHUA, NPOLIECCHI, CBA3M U OTHOLLEHMUS, BbISB/SEMbIe B X0[e Uccne-
AOBaHMS;

- OCHOBaM O03HaKOMWTENIbHOr0, U3y4yaltollero, ycBamBaroLLero M nNouUCKOBOro 4Te-
HUS;

- CTPYKTYpUPOBaTb TEKCTbl, BK/KOYAs YMEHME BbIAENATb [1laBHOE WU BTOPOCTEMEH-
HOe, rNaBHY UAEK TEKCTa, BbICTPanBaTb NOCAEA0BATE/IbHOCTb OMUCbIBAEMbIX COOBLITUN;

- paboTaTb C MeTaopaMM — MOHWMATb NEPEHOCHbIA CMbIC/T BbIPaXXEHWUI, MOHM-
MaTb U ynoTpebnaTb 060pOTbl pevn, NOCTPOEHHbIE HA CKPbLITOM yrnogo6neHun, obpasHoM
COMMXKEHNN CNOB.
O6yyaroLwmin NoNy4YUT BO3MOXHOCTb Hay4nUTbCS:

- OCHOBaM peth/IEKCUBHOIO UTEHMS;

- CTaBMTb Npobnemy, apryMeHTMpPOBaTb €€ aKTyasbHOCTb;

- CAMOCTOATENIbHO MNPOBOAUTL WUCCNEAOBaHWE Ha OCHOBE MPUMEHEHUS METOAOB
HabNOAEHNA N SKCNEPUMEHTA;

- BbIIBUraTb TMNOTE3bl O CBA3AX U 3aKOHOMEPHOCTSX COObLITUIA, NPOLECCOB, 0O6bEK-
TOB;

- OpraHn30BbIBaTb MCCNeA0BaHUE C LieIbH0 MPOBEPKU FMMNOTE3;

- lenatb yMo3akn4veHms (MHOYKTUBHOE U NO aHanorMmM) u BbIBOAbl Ha OCHOBE ap-
ryMeHTaumu.



MpeaMeTHble pe3y/bTaThbl:
1) npeAcTaBNeEHME O 3aKOHOMEPHOCTAX M NMO3HABAEMOCTW SIBNEHWIA NPUPOJbI, MO-

HUMaHWe 06BbEKTUBHON 3HAYMMOCTN OCHOB XMMMWUYECKOW HayKW Kak 061acTu COBpPeMeHHO-
ro eCTeCTBO3HAHUA, KOMMOHEHTA 00LWen KyNbTypbl U MPAKTUYECKOWN LEATENbHOCTM Yeno-
BEKa B YC/IOBUAX COBPEMEHHOIO 06LLEeCTBa; MOHUMAHME MeCcTa XMMWUN Cpeaun Apyrux ecre-
CTBEHHbIX HayK;

2) BflafileHne OCHOBaMM MOHATUIHOrO annapara YU CMMBOJIMYECKOTO fA3bIKa XUMUK
[15 COCTaBfieHUsA (POPMY/N HeOpPraHM4YeCcKUX BeLecTB, YPaBHEHUA XUMUYECKUX pPeakuuid;
BNafileHne ocHoBamMun Xnummyeckon HomeHknatypol (IUPAC u TpuBManbLHom) N ymeHue uc-
MONb30BaTh ee A/19 pelleHns yye6HO-No3HaBaTe/IbHbIX 334a4; YMeHne 1cnosib3oBartb Mo-
[enn Ans 06bACHEHUSA CTPOEHUSA aTOMOB M MOMEKY,

3) BnageHne CUCTEMO XUMUYECKUX 3HAHUWA U YMEHME NPUMEHATb CUCTEMY XUMMU-
YeCKMX 3HaHWU, KOTopas BK/OYaeT:

- BOXXHeNWmne XMMnNYecKne NoOHATUA: XUMUYECKUA 3/IEMEHT, aToM, MOJIeKy/a, Bele-
CTBO, MPOCTOE WM CNOXHOe BellecTBo, OAHOPOAHAA U HEOA4HOPOAHAs CMECb, OTHOCUTESIb-
Hble aTOMHas MU MONEKYNApHas MacCbl, KONM4YeCcTBO Bel,ecTBa, MO/b, MONApHas Macca,
MOJIAPHbIA 06bEM, OKCUA, KWUCNOTa, OCHOBaHWe, CO/b (CpefHsAn), XMMU4YecKas peakuus,
peakuMn COefVHEeHUs, peakuuUu pPasfioXeHUs, peakuun 3aMelleHus, peakumm 06MeHa,
TENN0BON 3PPEKT peakuum, aK30- N 3HLOTEPMUYECKUE peakLnn, pacTBoOp, MaccoBas [0/
XUMUYECKOrO 3/IeMeHTa B COeAUHEHUMN, MaccoBas A0 U MPOLEHTHAA KOHLUEHTpauus Be-
LecTBa B pacTBOpe, AP0 atoMa, 3/IEKTPUYECKMIA CI0W aToMa, aTOMHasa opbuTtans, paguyc
aToMa, BasIeHTHOCTb, CTEMeHb OKWUC/IEHWNS, XMMUYECKAsA CBA3b, 3/1EKTPOOTPULATENLHOCTb,
nonfpHas M HenonsapHas KoBajieHTHas CBA3b, MOHHAA CBA3b, METa//IMYecKasd CBA3b, Kpu-
CTa/InyecKan pewletka (aToMHas, MOHHasA, MeTanIMyeckas, MONeKynapHas), MOH, KaTUOH,
aHWOH, 3/1IEKTPOSIUT N HE3NEKTPONIUT, 3NIEKTPONNTUYECKAs AUccoLmauns, peakumm NoHHoO-
ro obmMeHa, OKMC/INTe/IbHO-BOCCTAHOBUTE/bHbIE PeaKLnmn, OKUCINTENb U BOCCTAHOBUTESb,
OKUC/IeHNe 1 BOCCTAHOB/IEHWE, 3/IEKTPON3, XUMUYECKOE paBHOBECUE, 06paTMMble U He-
obpaTuMble peakuuu, CKOPOCTb XMMWYECKOMN peakuun, Katanusatop, MpefenbHo gony-
cTumas KoHueHTpaunsa (MAK), kopposua meTansios, Crniasbl;

- OCHOBOMONararoLime 3akKOoHbl XMMUMW: 3aKOH COXPaHeHUs Maccbl, MepuoanYecKuii
3akoH .. MeHpeneeBa, 3aKOH NOCTOAHCTBA COCTaBa, 3aKOH ABOrazpo;

TEOPUN XUMUW: aTOMHO-MOJEKYNSAPHAA Teopus, TEOpuUs 3N1eKTPONMTUYECKON auccoluna-
U1K, NpeiCcTaBEHNS O HAYUYHbIX MeToAaxX MO3HaHWA, B TOM YMC/e 3KCMePUMEHTANIbHbIX U
TEeopeTUYeCKMX MeToAax UccnefoBaHNA BELWECTB N U3YUYEHUS XUMUYECKNX PeaKLnid;

4) npefcTaBneHne 0 NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XUMUYECKNX 3/IEMEHTOB
(pagmyc aTtoma, 3/1IEKTPOOTPMLATENIbHOCTL), MPOCTLIX N CMOXHbIX BELLECTB OT MOI0OXKEHUS
anemeHTOB B llepuogmyeckoin cucteme (B MasbiX nepuofax M rnaBHbIX nogrpynnax) w
3N1EKTPOHHOr0 CTPOEHUSA aToMa; YMeHUe OOBLACHATL CBA3b MOMOXKEHUA 3fiemeHTa B [epu-
OfMYECKON CUCTEME C YMC/OBbIMW XapaKTEPUCTUKAMW CTPOEHWS aTOMOB XUMMUYECKUX
aneMeHTOB (COCTaB M 3apsj A4pa, o6Liee YMCNO 3N1EKTPOHOB), pacnpefesieHMem 3/1eKTpO-
HOB MO 3HepreTMYecKMM YPOBHSAM aTOMOB MepPBbIX TPeX MepuofoB, Kanusa U KanbLus;
KnaccmpuumpoBatb XMMUYECKNE 3/IEMEHTbI;

5) ymeHue KnaccuuumpoBaTb XMMUYECKUE 3/1EMEHTbI, HEOPraHMYecKne BeLLecTBa
N XMMWYECKMe peakuumn; onpefendtb Bal€eHTHOCTb U CTeMeHb OKUC/IEHUS XUMUYECKUX



371EMEHTOB, BUJ XMMUYECKON CBA3N U TUN KPUCTANINYECKOW CTPYKTYPbl B COeAUHEHUSAX,
3apaj MoHa, XapakTep cpedbl B BOAHbLIX pacTBopax BewlecTs (KMCNOT, OCHOBaHW), OKUC-
NINTE/NIb U BOCCTaHOBUTE/Ib;

6) ymeHue XapaKTepu3oBaTb (uU3NYecKne U XMMUYECKMe CBOMCTBA MPOCTbIX Be-
wecTs (Kucnopog, 030H, BOAOPOA, rpauT, anmas, KpeMHWA, a3oT, (hocdop, cepa, Xnop,
HaTpU, Kaimid, MarHui, KaibUnid, altoMUHUIA, Xenes3o) 1 CNOXHbIX BELLeCTB, B TOM Yuce
MX BOAHbIX pacTBOpPOB (BOAa, aMMMaK, X/10POBOAOPOL, CEPOBOAOPOL, OKCUAbI U TMAPOK-
cuabl metannos | - HA rpynn, antomunua, meaun (1), umHka, »xenesa (11 n Ill), okcnabl yr-
nepoga (Il n V), kpemuus (1V), asota n gocdopa (Il n V), cepol (IV n VI), cepHucras,
cepHad, a3oTucTas, asoTHasd, (ocopHad, yronbHas, KpemMHWeBas KUCNOTa U UX COMK);
YMEHMeE MPOrHo3MpoBaTh U XapakTepn3oBaTb CBOMCTBA BeLLeCTB B 3aBMCMMOCTU OT UX CO-
cTaBa U CTPOEHUSA, MPUMEHEHWE BELLECTB B 3aBUCUMMOCTWU OT MX CBOWCTB, BO3MOXXHOCTb
NPOTEKAHUS XUMUYECKUX MPEeBPaALLEHNI B pa3IMUYHbIX YC/IOBUAX, BUAHUE BELLECTB N XU-
MMYECKMX NPOLLECCOB Ha OPraHM3M Ye/0BeKa M OKPY>KaroLyt NPUPOAHYHO Cpeay;

7) YMeHWe COCTaBNATb MONEKYNAPHbIE U MOHHbIE YPaBHEHUS peakuuii (B TOM yucre
peakunin MOHHOTO OOMeHa U OKUCIUTE/IbHO-BOCCTAHOBUTENbHbLIX peakuuit), UANKCTpu-
PYIOLWMNX XUMUYECKME CBOMCTBA M3YUYeHHbIX KacCOB/rpynmn HeopraHMYecKnx BELLECTB, B
TOM Yuce NOATBEPXKAAKLWMX TEHETUYECKY0 B3aMMOCBA3b MeXAY HUMN;

8) ymeHVe BbIYUCNATb OTHOCUTE/NbHYK MOJIEKYNAPHYIO M MOJIAPHYIO Maccbl Be-
LLlecTB, MACCOBYH [O/II0 XMMWYECKOr0o 3/1eMeHTa B COeAMHEHUN, MacCoBYH [0/ Belle-
CTBa B pacTBOpe, KO/IMYECTBO BELLECTBA U ero mMaccy, 06bem rasos; yMeHWe NPOBOAUTH
pacyeTbl MO YPaBHEHUAM XMMMUYECKUX peaKLUnil n Haxo4uTb KOMYECTBO BELLECTBA, 06BHEM
N Maccy peareHToB WV NPOAYKTOB peakuuu;

9) BnafieH”e OCHOBHbIMM MeTOAamMu Hay4HOro no3HaHus (HabnwgeHue, U3MepeHue,
3KCMEepPUMEHT, MOLENMPOBaHNE) NPU N3YUYEHUN BELLECTB U XUMUYECKUX SABNIEHUI; YMEHMNe
chopmynunposaTb NPo6emMy U NPeasoXNUTb MYTU ee pelleHns; 3HaHe OCHOB 6e30nacHoM
paboTbl C XMMUYECKMMM BeLLlecTBaMMU, XMMUYECKOW nocyaon n nabopaTopHbIM 060py[0-
BaHVeM;

10) Hann4ymMe NMPaKTUYECKMX HaBbIKOB MIaHWPOBAHWUSA N OCYLLECTB/IEHUA C/efyoLmX
XUMWNYECKNX IKCMEepPUMEHTOB:

- U3yYeHne 1 onuncaHme (n3nMYeCcKMX CBOMCTB BeLLECTB;

- 03HaKOM/IEHNE C (PU3NYECKMMU U XUMUYECKUMU ABIEHUAMMU;

- ONbITbl, UAMOCTPUPYIOLLME NPUSHAKN NPOTEKAHUS XUMUUYECKNX peakLnid;

- U3y4YeHue CcrnocoboB pasfefieHns CMecen;

Mony4YeHne KMCNopoga n n3yyeHue ero CBOMCTB;

Nnony4eHne BOAOPOAA M U3YUYEHUE ero CBOWCTB;

Mony4YeHne YrnekKUcnoro rasa v M3yyeHue ero CBOMCTB;

Mony4YyeHne ammmaka v n3yyeHme ero CBOMCTB;

MPUroToB/IEHNE PacTBOPOB C OMpefe/eHHO MacCOBOI f0Neil paCTBOPEHHOrO Belle-

CTBa;

- UCCneaoBaHNe U OMMUCaHNE CBOWCTB HEOPraHWYeCKUX BELLLECTB Pa3/INUHbIX KNaccos;

- MPUMEHEHNE MHAMKATOPOB (NakMmyca, MeTUnopaHXa 1 (eHongTanenHa) ans onpe-
[eNeHns xapakTepa cpefbl B pacTBOpPax KUCMOT U LLeN0Yeil;

- N3y4YeHMe B3aMMOAENCTBUS KUCNOT C MeTaniaMu, OKCUAamy MeTansioB, pac TBOPU-
MbIMU U HEPACTBOPUMbIMU OCHOBAHUSMM, CONSIMU;



- NOJlyYeHne HepacTBOPMMbIX OCHOBaHWIA;

- BbITECHEHME OAHOr0 MeTanna Apyrum n3 pacteopa Conu;

- uccnefoBaHme aMPOTEPHbIX CBONCTB MMAPOKCUAOB alOMUHNS U LNHKE;

- peleHne sKCcnepuMeHTanbHbIX 3a4ay rno TeMe "OCHOBHbIe K/acCbl HEOPraHMYecKmnx
CoefiUHEHNIA";

- peLleHmne aKcnepuMeHTanbHbIX 3aday no TemMe "ONeKTPONUTMYECKAdA guccoumaumns™;

- pelleHne aKCnepMMeHTabHbIX 3a4a4 No Teme "BaHellne HemeTanibl U UX coeam-
HeHna'";

- pelleHne aKCnepMmMeHTabHbIX 3a4a4 No Teme "BaxHellwne MeTan/ibl U UX COefNHe-
HKUa'";

- XUMUYECKME IKCNEPUMEHTbI, WUAMOCTPUPYIOLWME MNPU3HAKM NPOTEKaHWUs peakuuid
NOHHOIo 06MeHa;

- KaYeCTBEHHble peaKuun Ha NPUCYTCTBYHOLWME B BOAHbIX pacTBOpPax MOHbI: X1opua-,
6pomna-, noana-, cynbar-, gocgar-, KapboHaT-, CUNNKAT-aHWUOHbI, TUAPOKCUA-NOHBI,
KaTMOHbl aMMOHWSA, MarHusa, Kanbuuns, antoMUHKUA, xxenesa (2+) nxxenesa (3+), megun (2+),
LWHKa,;

- YMeHue npeacTaBnATb pe3ynbTaTbl 3KCMNepMMeHTa B (JopmMe BbIBOAOB, [OKasa-
TeNbCTB, rPaMKoB 1 TabNnL, 1 BbIABNATL IMMUPUYECKME 3aKOHOMEPHOCTH;

11) BnageHune npasuiamu 6e3onacHoOro obpatleHma ¢ BewecTsaMu, UCMOb3yeMbIMU
B MOBCEAHEBHOWN XW3HW, NpaBuiaMn NoBeAeHUA B Lenax cbepexxeHuns 340p0BbsS U OKPY-
Xarolen npupoaHoON cpefpbl; NOHMMaHue Bpefa (OMNacHOCTU) BO3L4ENCTBUS Ha XXUBble Op-
raHn3Mbl onpefeneHHbIX BELLeCTB, CNOCOO0B YMEHbLUEHUS U MNpeAoTBpaLLleHns Ux Bpef-
HOro BO3[eNCTBUA; NMOHUMaHWE 3Ha4YeHMs XXUPOB, 6eNIKOB, YrneBOAOB A5 OpraHM3ma 4e-
NOBEKA;

12) BnageHne OCHOBaMW XMMWUYECKON rpamOTHOCTU, BK/OYAOLWEA YMEHWE NpaBU/ib-
HO MCMO/b30BaTb U3Yy4YeHHble BellecTBa U MaTepuansl (B TOM 4nMcie MUHepasbHble YA006-
peHus, MeTan/bl U cnnaBbl, NPOAYKTbI NepepaboTKN NPUPOAHBIX UCTOYHUKOB Yr/eBoAo-
pofoBs (yrns, NpMPoAHOro rasa, HeTn) B ObITY, CEILCKOM XO3AACTBE, Ha NPON3BOACTBE;

13) ymeHue ycTaHaB/iMBaTb CBSI3NM MeXAY peanbHO HabniogaemMbiMU XMMUYECKUMU
ABMIEHUAMW N npoueccaMmu, NPOUCXOAALLMMN B MakKpo- U MUKPOMUPE, OOBACHATb NPUUM-
Hbl MHOroo6pasus BELeCTB; YMeHUe WHTerpupoBaTb XMMUYECKME 3HAHWUA CO 3HAHUAMMU
APYrnX y4ebHbIX NpeiMeTOB;

14) npeacTtaBneHne 0 cgepax NPodeccuoHanbHOW AeATENbHOCTUN, CBA3AaHHBLIX C XU-
MUEN N COBPEMEHHBIMU TEXHONOrMSAMU, OCHOBAHHLIMW Ha AOCTMXKEHUAX XUMMUYECKOM
HayKu, Y4TO NO3BOSINT 0OyYatoLLMMCA paccMaTpmMBaTb XMMUIO Kak ciepy cBoel Gypayluein
npogeccMoHanbHOM AeATENbHOCTU U cfeNnaTb 0CO3HAHHbIN BbIOOP XMMUU KakK nNpodusib-
HOro nNpegMeTa Npu Nepexoje Ha ypoBeHb cpeaHero obuero obpasoBaHus;

15) Hanmume onbiTa paboTbl C pas3IMYHbBIMU UCTOYHUKAMM MH(OPMALUN MO XUMUK
(Hay4yHass ¥ HayyHO-MonynsapHasa nuTepaTypa, C/noBapw, CNPaBOYHUKW, WHTEPHET-
pecypcbl); yMeHWe 0O6beKTUBHO OLEHMBATb MH(OPMaLUIO O BeLecTBax, UX npeBpaLeHun-
AX U NPAKTUUYECKOM NPUMEHEHUN.



Pasgen 2. Coaep)>xaHne nporpamMmmbl

YacTb 1. OCHOBHble MOHATUA XUMUU
(ypoBeHb aTOMHO-MONEKYNAPHbIX NPeACTaBNeHWUN)

MpegMeT XMMUn. XNMUA Kak 4acTb eCTeCTBO3HaHUA. BellecTBa 1 nx ceoinctea. Ym-
CTble BellecTBa U cMecn. MeToabl NO3HAHUA B XMMWUKU: HabnoaeHNe, SKCNepUMeHT. MNpu-
eMbl 6e30nacHo paboTbl ¢ 060pyaoBaHNEM M BellecTBaMuU. CTPOEHME MaaMeHu.

Yuctble BewecTsa U cmecn. Crnocobbl OYMCTKU BELLECTB: OTCTamMBaHue, PUAbTPO-
BaHWe, BbiMapuBaHue, Kpuctanamsauna, guctnnnauma. ®usmnyeckne n XmuMmmnyeckue aene-
HUSA. XuMunyeckne peakumm. NMprusHaku XMMUYECKUX peakuuii U yCnoBUs BOSHUKHOBEHUSA
N TEYEHNSI XUMUYECKUX PeakLniA.

ATOMbI, MONEKY/bI U UOHbI. BellecTBa MONEKYNAPHOT0O U HEMONEKYNAPHOIO CTPO-
eHuda. Kpuctannuyeckme n amopHble BewecTsa. Kpucrtannmyeckune pelleTKn: MOHHas,
aTOMHas U MosnekynspHas. IpocTble N CNOXHble BellecTBa. XMMUYECKUA aneMeHT. Me-
Tannbl U HemeTabl. ATOMHaa eguMHuLa maccbl. OTHOCUTENbHAA aTOMHasa macca. HA3blK
XUMUU. 3HAKU XMMUYECKNX 3/1eMeHTOB. 3aKOH MOCTOAHCTBAa COCTaBa BewlecTea. XMmuye-
ckue opmynbl. OTHOCMTEeNbHAA MONeKynapHas macca. KayeCTBEHHbIA U KOIMYECTBEH-
HbIl cOCTaB BellecTBa. BblumcrneHns no xumumyecknum copmynam. MaccoBasi 40N XUMMN-
4ecKOoro 3/fieMeHTa B C/TI0XXHOM BeLLEeCTBe.

BaneHTHOCTb XMMWYecKnx anemeHToB. OnpepeneHne BaNeHTHOCTU 3/1IEMEHTOB MO
(hopmynam OGUHapHbIX coefduMHeHWn. CocTaBfieHNne XUMUYECKUX (opmys BUMHapHbLIX CO-
eUHEHWIA NO BaNEHTHOCTM.

ATOMHO - MONEKYNApHOe y4yeHMe. 3aKOH COXPaHeHMA MacCbl BewecTB. XXU3Hb U
neatenbHocTb M.B. JTomoHocoBa. XnMMUYecKne ypaBHeHUS. TUMbl XUMUYECKUX peakumi.

Kucnopoa. HaxoxaeHue B npupoge. NMonyyeHne Kucnopoga B nabopatopum n npo-
MbILWNEHHOCTN. PU3nYecKMe U XUMMUYECKMe CBOWCTBa Kucnopoga. lopeHue. OKcuapl.
MpumeHeHne kucnopoga. KpyrosopoT kucnopoga B npupoge. O30H, anioTponus K1Ucno-
poaa. Bo3gyx v ero coctaB. 3awuTa aTMOCHepPHOro Bo3ayxa OT 3arpsA3HeHUiA.

Bopgopoa. HaxoxpaeHune B npupoge. MNMonydeHve Bogopoga B nabopatopuum u npo-
MbILLNEHHOCTN. PU3nYecKme N XMMNYECKNe CBOMCTBa Bogopoda. Bogopos - BOoCcCTaHOBU-
Tenb. Mepbl 6e30nacHOCTK Npu paboTe ¢ BOLOPOAOM. MNMpuMeHeHMe BOAOPOAA.

Boga. MeToabl onpefenieHns coctaBa BOAbl - aHann3 U CMHTE3. PU3MYECKNe CBOWA-
cTBa BoAbl. Bofa B npupoge v cnocobbl ee o4MCTKN. A3apauns Boabl. XMMUYECKNE CBOW-
cTBa BoAbl. MpumeHeHne BoAbl. Boaa - pacTBopuTenb. PacTBOPMMOCTL BeLLeCcTB B BOJE.
MaccoBas 1015 pacCTBOPEHHOI 0 BELLECTBa.

KonnyectBeHHble OTHOLWEHNA B XuMnn. Konnyectso BellectBa. Monb. MonsapHas
macca. 3akoH ABoraapo. MonspHbiii 06bem rasoB. OTHOCUTENbHas MAOTHOCTb ra3os.
O61bEMHbIE OTHOLLEHMA Ta30B NPU XUMUYECKMX peakumsaxX.

BaxKHelLwmne Knaccbl HeopraHnyecknx coefmHeHnin. OKcuAapbl: cocTas, Knaccuuka-
uma. OCHOBHbIe U KUCNOTHbIE OKCUAbl. HOMeHKNaTypa oKcnaos. duU3MUYeCKne n XxmMmuye-
CKMe CBOMCTBA, MONy4YeHNe N NpUMEHEHNE OKCUO0B.

Mmapokenabl. Knaccngpmnkaumnsa rugpokcnagos. OcHoBaHuA. CocTtas. LLlenoumn m He-
pacTBOpUMble OCHOBaHMA. HoMeHKnaTypa. ®usmyeckne n XMMmMyeckne CBOMCTBa OCHOBa-



HUI. Peakuus HeinTpanusaymu. MonyyeHnme v npuMeHeHWe OCHOBAHUN. AMMOTEpPHbIe OK-
CUAbl U TULPOKCUABI.

Kucnotel. Coctas. Knaccuukaymsa. HomeHknatypa. ®usnyeckne n XMmmyeckue
CBOMCTBA KNC/IOT. BbITECHUTENbHLIV pAL MeTasnoB..

Conun. CocrtaB. Knaccuumkaumsa. HomeHknatypa. ®Pusnyeckre CBOWCTBA CONEN.
PacTBOPMMOCTb COMeEN B BOAe. XUMMYECKME CBOMCTBaA coneil. Cnocobbl NoMyveHMs CONeil.
MpumeHeHne conen.

CeHeTMYecKasa CBSA3b MeX/Yy OCHOBHbIMM KnacCaMy HEOPraHMYEeCKNUX COeAUHEHWIA.

[emoHcTpaumn. O3HakomeHne ¢ obpasuamy NPoCTbIX U CMOXHbIX BewecTs. Cno-
COObl OYMCTKWM BeLLECTB: KpucTannmsauua, guctunnauyma. OnbiTbl, NOATBepXKjaloLme 3a-
KOH COXpaHeHusa Macchbl BeLLecTs.

MonyyeHne un cobupaHve KUCIOpPoOAa MeTOLOM BbITECHEHUS BO3jyxa W BOAb.
OnpefeneHune cocTtaBa Bo3gyxa. Konnekunsa Hedptv, KAMEHHOrO yrisa U NpoAyKTOB UX Me-
pepaboTKu.

AHanus Bogbl. CUHTE3 BOABbI.
3HaKOMCTBO C 06pa3suamMu OKCMAO0B, KUCNOT, OCHOBaHWA U coneil. HelTpanusayma
WENOYN KUCNOTOWN B NPUCYTCTBUN MHAMKATOPA.

NlabopaTopHble ONbITbl. PaccCMOTpeHue BeWeCTB C Pas/INYHbIMU (PU3NYECKUMMU
csoicTBamu. PasfeneHne CMecu € MOMOLbIO MarHuTa. Mpumepbl PU3NYECKNX U XUMUYe-
CKUX ABNEHUI. Peakunn, UNNIOCTPUPYIOLLME OCHOBHbIE MPU3HAKM XapaKTePHbIX peakLuuu.
PasnoXeHne oCHOBHOro kap6oHata meau (I1). Peakumsa 3amelleHna Mean XXenle3oM.

O3HakoM/eHVe ¢ o6pasLamm OKCUO0B.

B3aumopgeincteme sogopoga ¢ okengom meam (I1).

OnbITbl, NOATBEPXAAKOLWME XUMUYECKME CBONCTBA KUCNOT, OCHOBAHUIA.
MpakTuyeckne paboThbl:

- MpaBuna TexHUKM 6e30nacHOCTM Npu paboTe B XMMUYECKOM KabuHeTe.

- O3HakomneHue ¢ nabopatopHbiM 060pyLOBaAHMEM.

- OuncTKa 3arpsA3HEHHO NOBapPEHHOW CONW.

- Mony4yeHne n CBOKCTBA KNCNOPOa

- MonyyeHne BoAopoaa U N3YyYEHNE ero CBOMCTB.

- MpuroToBneHNe pacTBOPOB COJIeil C onpefeIEHHON MacCOBOW A0/eil paCTBOPEHHOTO
BeLLecTBa.

- PelleHmne akcnepumeHTanbHbIX 3agay no teme «OCHOBHblE KNnacCbl HEOPraHNYeCcKmx
COeINHEHUI.

PacuyeTHble 3afaun:

- BbluncneHne OTHOCUTENLHOW MOJIEKYNSIPHON Macchl BelwecTBa no gopmyne. Bbl-
4yuC/ieHne MaccoBOW [0MN 3/1EMEHTa B XMMWYECKOM COeAWHEHUW. Y CTaHOBJIEHWE MNpo-
cTeiwwen (opmy bl BeLLecTBa N0 MacCoBbIM 40/ISIM 3/1EMEHTOB.

- HaxoxjeHne mMaccoBoOil [0nM pacTBOPEHHOroO BeLLeCTBa B pacTBope. BblumcneHue
mMaccbl pacTBOPEHHOro BeLLeCTBa M BOAbl 415 MPUrOTOB/IEHUS pacTBOpa OnpeaenéHHOM
KOHLEeHTpauunm.

- O6bEMHbIE OTHOLLIEHUS ra3oB NPU XMMUYECKUX peakumsX.

- BbluMCNeHns nNo XMMUYECKUM ypaBHEHUAM MaccCbl, 06bEMa U KONIMYeCTBa BellecTBa
OZIHOrO M3 NPOAYKTOB peakuMy No Macce UCXOLHOr0 BEWECTBA, 00bEMY UM KONNYECTBY
BeLLeCcTBa, COAep>Kallero onpesenéHHy L0/ MPUMeCEN.



YacTb 2. Nepnognyecknii 3aKoH 1 nepnomnmyeckas cucteMa XMMmM4YeCcKmnx
anemeHToB A.N. MeHpeneeea. CTpoeHne atoma.

MepBble MOMbITKKU KnacCUUKaunUmM XUMUYECKMX 3N1eMeHTOB. [MoHATME O rpynnax
CXO[HbIX 3/1EMEHTOB. ECTEeCTBEHHbIE CEMENCTBA LLENOYHbLIX MeTannoB 1 ranoreHos. bna-
ropofHble rasbl. Mepuognyeckunii 3akoH O.N.MeHaeneeBa. NMepuoanyeckas cuctema Kak
eCTECTBEHHO - Hay4yHOe K/accuukaums XMMUYECKUX 3neMeHTOoB. TabnuyHasa dopma
npefcTaBneHns Knaccuukaumm xuMmn4yecknx anemeHToB. CTpykTypa Tabnumuybl «llepuo-
Anyeckas cucrema xmmumyeckmx anemeHtos A.M. MeHgeneesa» (KopoTkas ¢opma): A- u
B- rpynnbl, nepuofbl. PMU3NYECKNIA CMbICNT NOPALKOBOro 31eMeHTa, HOMepa nepuoga, Ho-
Mmepa rpynnsl (418 anemeHTOoB A-rpynn).

CTpoeHMne aToma: SiAP0 M 3/1eKTPOHHas 060s04Ka. CocTaB aTOMHbIX fi4ep: MPOTOHbI
N HEWTPOHLI. M30TONbI. 3apsij aTOMHOr0 f4pa, MacCoBO€e YMCN0, OTHOCUTE/IbHAA aTOMHas
macca. CoBpeMeHHas POPMYNMPOBKa MOHATUA «XUMUYECKUIA 3N1EMEHT».

AnekTpoHHas 060/104Ka aToMa: NoHATME 06 3HepPreTUYECKOM YPOBHE (3N1EKTPOHHOM
Cnoe), ero EMKOCTW. 3anofiIHeHNe 3/1eKTPOHHbIX CN0EB Yy aTOMOB 3/1EMEHTOB MepBOro -
TpeTbero nepmogos. CoBpeMeHHad PopMyNMPoOBKa NepnUoaMYecKoro 3akoHa.

3HayeHne nepuofmnyeckoro sakoHa. HayuHble goctmxkeHua A.N. MeHpeneesa: uc-
npaB/fieHNe OTHOCUTE/IbHbIX aTOMHbIX Macc, npejckasaHue CyLLeCTBOBaHUA HEOTKPbITbIX
3NeMEHTOB, MEPecTaHOBKU XUMUYECKUX 3/IEMEHTOB B MepuoanMyeckon cucteme. XXM3Hb U
peatenbHocTb A.U. MeHzeneesa.

JeMoHcTpaynn:

dusnyeckme CBOWNCTBA LLENOYHbIX MeTannoB. B3aumopgencTBme OKCUAOB HaTpwus,
marHms, gocgopa, cepbl ¢ BOAOM, UCCef0BaHNe CBOMCTB MOJIyYEHHbIX MPOAYKTOB. B3an-
MOZENCTBME HATPUS U Kanus ¢ BOAOW. Pu3Myeckme CBOKMCTBA ranoreHoB. Baaumopen-
CTBME aNlOMUHUS C X/1I0pOM, 6POMOM U MoL0M.

YacTb 3. CTpoeHne BellecTBa.

ANeKTPOOTPULATENBHOCTD XMMUYECKMUX 3/1EMEHTOB. OCHOBHbIE BUAbI XMMWYECKOM
CBA3W: KOBa/NIEHTHaa HenonsapHada, KoBa/ieHTHaa NondapHas, MoHHaA. BaneHTHOCTbL 3/1eMeH-
TOB B CBeTe 3/IEKTPOHHOM Teopun. CTeneHb OKMCNeHWA. MpaBuna onpeeneHns cTeneHen
OKWCNEHUA 3/IEMEHTOB.
LJemMoHcTpauunu:

ConocTaBfieHne PU3NKO-XUMUYECKUX CBOMUCTB COEAUHEHWI C KOBAJIEHTHbIMU U
NOHHbLIMU CBA3SAMW.



Pasgen 3

KAJTEHOAPHO - TEMATUYECKOE NINTAHNPOBAHWME YPOKOB XMW B 8 KITACCE

(2 YACA B HEJEJIO).

Ne  [ata npose- Tema ypoka Kon Yy[,
n/n feHns -B0 [lpeaMeTHble MeTanpegmMeTHbIe JTnyHOCTHLIE Twun
ya- lMo3HaBaTe/NbHbIE ypoka/
nnaH  akt coB yyp[, KOH-
PerynatusHbole YY/, TpoNb
KOMMYHNKaTUBHbIE
Yyh
Paszgen 1. OCHOBHbIE MOHATUA XUMUK (YPOBEHb aTOMHO-MONEKYNAPHBLIX NpeAcTaBieHnin) 54 vaca
1 BBOAHbIA MHCTPYKTax 1 [Oatb noHatue o npeave- K. YY/, 1.MotuBaums  ypok
no Tb. MNMpeamet Xxnumun. Te xumun. Cdopmupo- 1.PaspelueHuve KOH- HayyeHus OTKpbI-
BewiectBa M MX CBOW- BaTb  MepBOHaya/bHble (NKTa npegmety TNS HO-
CTBa. npeLcTaBeHUS: 2.YnpasneHne  nose- Xumusd BOTO
a) O BelLecTBe, a TakKXXe 0 [ieHneMm napTHepa 2.Pa3BuBatb 3HaHuA
npocTtbix 1 cnoxHbix LYY/, YyBCTBO rOp-
BeLLecTBax; 1 ®opmupoBaHve no- [AOCTU 3a poc-
6) HauyaTb (hopmMMpoBaTb 3HABATE/IbLHOW Len CUIACKYD XU-
yMeHue XapakTepuso- © CuMmBOMIbI  XU- MUYECKYIO
BaTb BeLLEeCTBa, WMCMOJib- MUYECKMX HayKy
3yd 4na atoro ux usu- 3/1EMEHTOB 3.HpaBcTBEHH
YyecKune CBOMCTBA. © XuMuyeckue 0-3TUYECKOe
hopMmy bl OLleHVBaHMe
© TepMuHbI
© AHaM3 N CUH-
Tes
P.YYL.
1.LlenenonaraHuve n
nnaHMpoBaHue.
2. MeToAbl No3HaHuA B Xu- 1 CcopmupoBaTe nepso- K. YY/. 1.MoTumBauma  ypok
MUn HayanbHble npeacTasne- 1.PaspelueHue KOH- HayuyeHus OTKpbl-

JomallHee
3afaHue

§l sonp. 14

cTp.
BOMp.
MUCHM.

\2,
BAnp. 1,2

5

6-7;

cTpll

+



<o

MHcTpykTax no TB.
MpakTnyeckad paboTa
Nel.

MpaBuna TeXHWKN 6e3-
onacHocTv npu pabote B
XUMUYECKOM  KabuHeTe.
OsHakomneHve c¢ nabo-
paTopHbIM obopyao-
BaHWEM.

1

HUA: O MeTOoAax Habnw- (AnKTa

OEHNE N IKCNEPUMEHT

lMo3HakOMUTbL  yu4-cA
nabopaTopHbIM
[0BaHUeM,

obpaLleHmns ¢ HUM.
PaccmoTpeTb

KabuHeTe XMmMmu

obopy-
npuemamm

npasuna
TEXHUKM 6e30MacHOCTU B

2.YnpaBneHve  nose-
[leHVeM napTHepa
nyya.
1.®opmupoBaHue no-
3HaBaTeNbHOW uenu

© AHanM3 U CUH-

Te3s
P.YYA.
1lllenenonaraHue "
nnaHMpoBaHue.

K.YYA.

1 lMnaHnpoBaHue

NPaKTUYecKoin paboTsbl
no npegmeTy
2.YnpaBneHne  rnose-
[eHVeM napTHepa.
nyya.
1 ®opmupoBaHne no-
3HaBaTe/IbHOW Lenn

® TepMuUHbI

© AHanM3 N CUH-

Tes

P.YYA.
TLlenenonataHune "
nnaHMpoBaHue.

npeamMery
XUMUA
2.Pa3BuBatb
4yyBCTBO rop-
[oCcTn 3a poc-
CUACKYI XU-
MWYECKYO
HayKy
3.HpaBCTBEHH
0-3TUYecKoe
OLleHVBaHMe

].®opmupoBa
HUe WMHTepeca
K HOBOMY
npeamery.

TNA HO-
BOro
3HaHUA

Ypok
pednek
thnek-
cnn-
npak-
TUKYM

TeCTOBble
3aaHus

83



Unctble  BellecTBa U
cmecn. Cnocobbl pasge-
NIeHUA cMeceld

NHcTpyKTaxx no TB.
MpakTnyeckad paboTa
Ne 2. Ouuctka 3arpss-
HEHHON MOBapeHHOW Cco-
.

1

Mcnonb3oBaHne ana no-
3HaHUSA  OKPY>KaroLlero
Mupa pasinyHbIX MeTo-
[oB (HabnwogeHne, nme-
peHne, ONbIT, 3Kcnepu-
MEHT, MOAeNMpoBaHue U

Ap.)

Vicnonb3oBaHne npakTu-
YecKMx 1 nabopaTtopHbIX
paboT, HECNOXHbIX 3KC-
NepuMeHTOB 419 [0Ka3a-
TeNbCTBa Bbl4BUTaEMbIX
NpeAnonoXeHWn; onuca-
HVWe pe3ynbTaToB 3TUX
paboT

KyyQ.

dopmMupoBaHue  yMme-
HMA paboTaTb B napax,
OoTBeYaTb Ha BONpOChHI

yunTens, YyMeHue Wuc-
nonbL3oBatb  XMMUYe-
CKMI1 A3bIK

nyya.
dopmupoBaHMe  yme-
HUA Habnwogjatb, fJe-

naTb BbIBOAbI NpU Npo-
BeleHUN OnbITOB, yMe-
HWA paboTaTb C KHUTOM
P.YYL.
1.LlenenonaraHue n
nnaHWpoBaHue.
KyYyQa.
d®opmMmupoBaHue  yme-
HUA paboTaTb B napax.
nyya.
dopmupoBaHNe  yMe-
HUA Habnwopatb, [Je-
naTb BbIBOAbLI NpK Npo-
BeLleHV OMbITOB.
P.YYA.

YMeHue XxapakTepuso-
BaTb CYLLHOCTb MOHSA-
TUA YNCTble BeLlecTBa
M CMecum un Ccrnocobsbl
pasfeneHns cmecen

dopmunpoBa-
HWe WHTepeca
K HOBOMY
npegmeTy

dopmunpoBa-
HWe uHTepeca
K HOBOMY
npeamety

YPOK
OTKpbl-
TS Ho-
BOrO
3HaHWS

Ypok
penek
(hnek-
cun-
npak-
TUKYM

84, sonp.1-5,
cTp. 17

85, ynp.5-6,
cTp.20



ABNeHnsa (uanyeckme u
XUMUYECKMeE.

Ycnosus BO3HWKHOBEHUSA
M TEYEHUS XUMUYECKUX
peakumin. TpusHakn Xu-
MUYECKUX peaKLiniA.

ATOMbI U MONeKy”nbl, NO-

1

1

[MO3HAKOMUTLCA C BaX-

HEMWNMW XUM. 1
AMUN;

OHATU-

(hm3nyeckme n XxXumuue-
CKWe SBMIEHNsA, XMMUYe-

CKas peakuus;
yMeHUWe OT/iMYath

XMUN-

4yeckue peakuymu OT u-

3MYeCKMX aBeHul

dopmurpoBaHue

3HaHWUM

KyYyA.
1 PaspelleHne KoH-
(hnunkTa
2.¥YnpasneHve  nose-
[eHVeM napTHepa.
nyya.
1 dopmupoBaHue no-
3HaBaTeNbHOM Lenu

® Xumunyeckume

(hopmy bl

0 TepMuHbL
P.YYLA.
1.LlenenonaraHue n
MniaHMpoBaHme.

K.YY[.

1.MoTuBauns
Hayy4eHus
npeamerty
XUMUs
2.Pa3BuBatb
YyBCTBO roOp-
[0CTK 3a poc-
CUICKYD XU-
MWYECKYIO
HayKy
3.HpaBcTBEHH
0-3TUYeCKoe
OLleHVBaHMe

dopmuposa-

Ypok
OTKpbI-
TS HO-
BOro
3HaHMA

YpokK

86, cTp. 24,
Bonp. 1-3 +
TECTOBbIE
3afaHusa

87, Borp.



Hbl.
BellectBa  Monekynsap-
HOro 7 Hemore-
KyNsipHOTo CTPOEHMS.

Kpuctannnueckume pe-
LLETKMN.

1

y4-Csi 0 COCTaBe aTtoma u
aTOMHOr0 s/pa, VOHOB K
MOEKY/.

YMeHne  XapakTepuso-
BaTb  KpuUCTann4yeckue
PELLETKMN.

1  ®opmynupoBaHue
COBCTBEHHOIO0 MHEHUSA
1 No3nuuK;

2.YMeHMe yuuTbIBaTb
pasHble MHeHWUs W WH-
Tepecbl M 06GOCHOBbI-
BaTb
COBCTBEHHYO
LmH0.
nyya.

1 Vicnonb3oBaHue
3HaK0BO-
CUMBOJINYECKMX
CPeAcTB, B TOM u4ucrne
Mojenei n cxem pans
peLleHns 3agay.

nosn-

P.YYA.

1YwmMeHne camocTos-
TeNbHO afleKBaTHO
OUeHMBaTb  MpaBWU/ib-
HOCTb

BbINONHEHNS AeNCTBUA
N BHOCUTb Heobxoau-
Mbleé KOPPEKTMBbI B
MCMONHEHME KaK Mo
XOfly ero peanusauuu,
TakK 1 B KOHUE
[eicTBuS.
K.YYyA.
1.PaspelueHune
(hnKTa
2.YnpasneHune
noBeAeHMeM napTHepa.

KOH-

HMe Yy Yyua-
LWMXCA yuyeb-
HO-
Nno3HaBaTe/lb-
HOro WHTepe-
ca K HOBOMY
yyebHOMY
martepvany u
cnocobam
PELUEHNsT HO-
BOW 4YaCTHOW
3agaun

1MoTtumBauus
HayyeHus
npegmety
XUMnS.
2.Pa3BuBaTthb

06LLe-
MeTo-
Aono-
rmye-
CKOW
Hanpas
NEeHHO-
cTn

Ypok
OTKpbl-
TUA HO-
BOro
3HaHWA

1,3,5,8, cTp
28 + TecTo-
Bble 3aJaHns

88, ctp. 32,
Bonp. 13 +
TecToBble
3afjaHus



MpocTble
BelLecTBa.
3NIEMEHT.
HeMeTaNbl.

N CNOXHble
XumMnyeckui

MeTannsl

n

1

YMeHne  XapakTepuso-
BaTb BaXXHeWLINEe XUMMU-
YyecKue MOHATUA:  XUMU-
YECKWUIA 371eMeHT, Knac-
cupmkaumns BellecTs (Ha
MPOCTble U CNOXHblE Be-
LLiecTBa).

nyya.
1.®opmupoBaHue
No3HaBaTeNbHON Lenw.
CVMBO/IbI XUMUYECKUX
3/1IEMEHTOB.
XnMnyeckme
Nbl
TepMUHBI.
P.YYL.
1.CamocToATeIbHO
afleKBaTHO OLleHMBATb
NpasubHOCTb
BbIMO/IHEHUSA [eNCTBUSA
M BHOCUTb HeobXxoau-
Mble KOPPEKTUBLI B
UCMO/MIHEHWe Kak no
X04y €ero peanusauumu,
TakK 1 B KOHLe
LencTeus.

KyyQ.
].AprymeHTMpoBaTh
CBOK MO3ULMIO U KO-
OpANHMpOBaThL ee C no-
3ULMAMU NapTHEPOB B
COTPYLHMYecTBe  Mpu
BblpaboTKe obulero
pelleHns B COBMECT-
HOI [eATeNbHOCTH.
nyya.

1.YMeHne opueHTupo-
BaTbCA Ha pa3Hoobpa-
31e cnocoboB peLLeHuns
3ajau

hopmy-

4yBCTBO rop-
A0CTN 3a poc-
CUICKYHO,
XUMUYECKYHO
HayKy
3.HpaBcTBEHH
0-3TUYeCKoe
OLeHMBaHMe.

1MoTuBauus
HayyeHus
npegmeTy
XUMus
2.PasBuBarb
YyBCTBO rop-
focTy 3a poc-
CUMACKYI0 XK-
MWYECKYIO
HayKy
3.HpaBCcTBeHH
0-3TUYecKoe
OLleHVBaHwMe

Ypok
OTKpbI-
TS HO-
BOro
3HaHu4.

§9,10
Bonp. 1,3  +
TecTbl  CTp.
36



10.

11.

HA3bIK XUMUW. 3HAKU XWU-
MWYECKMX  3NIEMEHTOB.
OTHOCUTEeNbHAA aTOMHas
macca.

3aKOH MNOCTOSIHCTBAa CO-
CTaBa BeLLecTB

1

YMeHne  xapakTepuso-
BaTb BaXKHEWLLUNE XUMU-
YyecKune NOoHATUS:
XUMUYECKNIA  3NEMEHT,
OTHOCMTE/NIbHAs aTOMHas
macca.

YMeHve  xapakTtepuso-
BaTb OCHOBHbIE 3aKOHbI
XUMUWN:  3aKOH MOCTOSAH-
CTBa COCTaBa BELLECTB.

2.YcTaHaBnmBatb npu-
YNHHO-C/NeACTBEeHHbIe
CBA3N.

P.YYL.
1.LlenenonaraHuve n
nnaHnpoBaHue.
K.YY/A.

1 Pa3pewleHne KOH-
(hnkTa

2.¥YnpaBneHue  nose-
[leHVeM napTHepa
nyya.

1 dopmupoBaHune
no3HaBaTeNbHON Lenu:
CVMBO/bI XUMNYECKUX
3N1eMEHTOB;
XUMUYECKME POPMYIibl;
TEPMUHBI.

P.YYLA.
lllenenonaraHue n
lMnaHupoBaHue

K.YYL.
1 PaspelueHune KOH-
(hnvkTa
2.¥YnpasneHve  rose-
[eHnem naprtHepa
nyya.
1 ®opmupoBaHne no-
3HaBaTeNbHON Lenu
® CuUMBO/bI  XU-
MUYECKNX

1.MoTuBauums
Hay4eHus
npeamety
Xnumus
2.HpaBCcTBEHH
0-3TUYECKOE
OLleHVBaHwMe.

1.MoTuBaumsa
HayuJeHus
npegmerty
Xnmums
2.Pa3BuBatb
4yyBCTBO rop-
focTn 3a poc-
CUACKYHD XK-
MWYECKYO
HayKy

Ypok
o6LLe-
MeTO-
fono-
rmye-
CKO
Harpas
NEeHHO-
cTn

811, 12 sonp.
1,3 + TecThl
cTp.41

Ypok §13, Bonp. 2,
OTKpbI-  CTP.46

™A HO-

BOro

3HaHMA



XumMunyeckme  hopmyIbl.

OTHOCUTENbHAA MONEKy-

Kaye-
Konnue-
CTBEHHbI COCTaB BeLlle-

nApHas  macca.
CTBEHHbIA MU

CTBa.

MaccoBas fona Xxvmunye-
CKOro 93/7emMeHTa B CO-

1

YMeHve  XapakTepum3o-
BaTb MOHSATUS 06 OTHO-
CUTENbHOW aTOMHOW W
MONEKYNAPHOMA  Maccax.
YMeHne  paccuuTbiBaThb
OTHOCWUTENbHYKD  MOfie-
KYNAPHYO Maccy.

YMeHue BblYNCNATD!:
MaCCOBYHO [A0/Il0 XUMWU-

3/1EMEHTOB
® Xummnyeckue
(hopmy bl
© TepMuHbI
P.YYL.
1.LlenenonaraHue n
niaHupoBaHue

KYYA.
1.Pa3peLueHune
(hNnKTa
2.¥YnpaBneHue
[eHVieM napTHepa
nyya.

1 ®opmupoBaHue Mo-
3HaBaTe/IbHOW Lenn
© CumBO/bI

MUYECKUNX

3N1eMEHTOB

® Xwumunyeckue

(hopmy bl
P.YYA.
1.LienenonaraHue n
nnaHupoBaHue
K.YY/A.
1.Pa3peLueHune

KOH-

nose-

Xn-

KOH-

3.HpaBCTBEHH
0-3TUYeCKoe
OLleHVBaHVe

1.MoTuBauuma
HayuJeHus
npegmeTy
Xnmuns
2.HpaBCTBeHH
0-3TUYecKoe
OLeHMBaHWe.

1.MoTuBayums
HayyJeHus

Ypok
OTKpbI-
VS HO-
BOro
3HaHuA

Ypok
pasBu-

814,  Bonp.
2,3,4, cTp. 49
815,  Bonp.
2,4 + TecCThl,



14.

eINHEHNN.

BaneHTHOCTb  XMMUYe-
CKUX 3nemeHToB. Oripe-
[iefleHne  Ba/IEHTHOCTM
3/1IEMEHTOB MO hopmynam
OUHapHbIX COeaNHEHNI

YeCKOro 3MeMeHTa no
hopmyne coefnHeHns
OnpefeneHne  afekear-
HbIX CMOCOGOB peLleHus
yyeGHOI 3agaunM Ha oc-
HOBe 3afjaHHbIX aNro-
PUTMOB

YMeHune onpepensatb Ba-
NEHTHOCTb U 3Ha4yeHue
BA/IEHTHOCTU HEKOTOPbIX
XUMUYECKNX 3NIEMEHTOB;
Ha3blBaTb OMHapHbIe CO-
efIMHeHNs.

(hnukTa
2.YnpaBneHve  nose-
[eHVeM napTHepa
nyya.
1.®opmupoBaHMe no-
3HaBaTe/IbHOW Lenn
© CuMBOMIbI  XK-
MUYECKNX
3/1eMeHTOB
© Xumnyeckue
hopMmy/ibl
® TepMUHb
P.YYA.
lUenenonaraHue "
nnaHupoBsaHue
K.YY/A.
1.Pa3peLieHune KOH-

(hnnkTa

2.Y npasneHue
[eHVeM napTHepa.
nyya.

YMeHne  onpegensitb

afieKBaTHble  Crnocoobl
pelleHns y4vebHol 3a-
[lay” Ha OCHOBe 3ajaH-
HbIX a/ITOPUTMOB.
P.YYL.
lUenenonaraHue n
njaHNpoBaHue

npegmeTy
Xnmuns
2.HpaBCTBEHH
0-3TUYeckoe
OLleHMBaHue

1L MoTuBauus
Hay4eHus
npegmerty
XVNeBe-
2.Pa3suBatb
4yyBCTBO TrOp-
[0CTK 3a poc-
CUACKYID XW-
MUYECKYHO
HayKy
3.HpaBcTBEHH
0-3TUYeCKoe
OLleHMBaHwue

Balo- cTp.53-54
Lero
KOH-
Tpons

YPOK 816,  Bonp
OTKpbl- 3,4 + TecTsl,
TS HO- CTp. 48

BOro

3HaHus



15.

16.

CocTaBneHne  Xumuye-
CKMX (hOpMyn BUHAPHbIX
COEAUHEHWI MO BaNeHT-
HOCTW.

ATOMHO-MONEKyNApHoe
yYeHue.

YMeHune COCTaBNATb
(hopmynbl GUHAPHBIX CO-
eANHEHNIA MO WN3BECTHOIA
BA/IEHTHOCTM 3/1EMEHTOB.

YMeHune  XapakTepuso-
BaTb  OCHOBHble T0/O-
KEHUS aTOMHO-

MO/IEKY/IAPHOTO  YUeHus,
MOHMMATb €ro 3HaueHue

KYyYyQA.

YMmeHune camocTon-
TeflbHO  OpraHM30Bbl-
BaTb y4ebHOe B3auMMo-
[eicTBye B rpynne.
nyya.

YMeHve npeobpasosbl-
BaTb MH(OPMAaLMNIO 13
OLHOr0 BMUAa B ApYroi.
P.YYL.

YMeHue COCTaBNATb
nnaH pelleHns npo-
6nembl.

K.YYL.

1 YMmeHue opmynu-
poBaTb  COGCTBEHHOE
MHeHue 1 No3nuuio;
2.YMeHNe y4yuTbiBaTb

pasHble MHEHUA U WH-
Tepecbl M 06OCHOBbI-
BaTb

COBCTBEHHYO nosu-
uuto.

nyyma.

1 YMeHue KnCNoNb30-
BaTb 3HAKOBO-

CMMBO/INYECKNE Cpen-
CTBa, B TOM 4ucne mo-

YMeHne Bbl-
cTpamBatb
co6CTBEHHOE
LIe/IOCTHOe
MUPOBO33pe-
HWe: 0CO3Ha-
BaTb MNOTpe6-
HOCTb W TroO-
TOBHOCTb K
camoobpaso-
BaHMI0.

YMeHune
chopmupo-
BaTb Yy Yyua-
wmxcsa y4eb-
HO-
no3HaBaTe/lb-
HbIA MHTepec
K HOBOMY
yyebHOMY
matepuany wu
cnocobam
peLleHns Ho-
BO YacTHOWA
3agaun

Ypok
o6LLe-
MeTo-
aono-
rmye-
CKOWi
Hanpas
NEHHO-
CTH

817,  sonp.
2,5,7, cTp.60

Ypok
penek
(hnek-
cum

818,
Bonp.2,3,
CTp.62



17.

18.

3aKOH coxpaHeHus mac-
Cbl BELLECTB.

XNMUYECKUNE YpaBHEHUA.

YMeHne  XapakTepuso-
BaTb OCHOBHbIE 3aKOHbl
XUMUU:

COXpaHeHMsi MaccChl Be-
LLIECTB;

MOHMMATb €ro CYL|HOCTb
1 3HaYeHNe

YyMeHMe COCTaBNATb
YPaBHEHMSI XWUM. peak-
LA,

OENN 1N CXembl Ana pe-

LeHnsa 3ajaud;
PYYL.

1YmeHne camocTos-
TENbHO afleKBaTHO
OueHuBaTb  NpaBUfib-
HOCTb

BbINO/HEHUS AeicTBUA
M BHOCUTbL Heobxoam-
Mble KOPPEKTUBLI B
MCNOSIHEHWE Kak Mo
X04y ero peanusauumu,
TaKk U B KOHUE Aei-
CTBUA.

KYyYA.

YwmeHune camocTos-
Te/lbHO  OpraHu3oBbI-
BaTb y4yebGHOe B3anMMO-
JeicTBye B rpynne.
nyyn.

YMeHune npeobpa3osbl-
BaTb WH(opMauuto K3
O4HOro Buza B Apyrowu.
P.YYL.

YMmeHune COCTaBNATb
nnaH peLleHns
npobnemsi.

K.yy/a.
1. YMmeHue:
e CTPOUTbL MOHATHbIE

Pa3BuBaThb
4yyBCTBO rop-
[l0CTM 3a poc-
CUACKYID XK~
MUYECKYO
HayKy

1 YMeHune
OpueHTUNpo-
BaTbCH Ha

Ypok 8§19, Bonp. 1,
OTKpbl- 4 + TecThl,
TS HO- CTp. 65

BOro

3HaHuA

Ypok 820, Borp. 3,
OTKpbl- 4, 6, CTp. 67-
™A HO- 68



19.

Tunsbi
aKumi

XUMUYECKUX pe-

1

yMeHune
OnpefenATb peareHTbl U
NPOAYKTbI peakLuu;

paccTaBfATb KO3PPuMLm-
eHTbl B YpaBHEHUAX pe-

4N napTHepa BbICKa-
3blBaHWSA,  YUUTbIBAKO-
LWKe, 4YTO NapTHep 3Ha-
eT 1 BUANT, @ YTO HET;
a3aflaBaTb BONPOCHI;
KOHTPONNPOBaTb
[encTBMSA napTHepa.
nyya.
YMeHue:
* OCYLLECTBNATb aHa-
Nn3 00BLEKTOB C Bblje-
NEeHNeM CYLLECTBEHHbIX
7 HeCyLeCTBEHHbIX
NPW3HaKoB;
3 0CyLLEeCTBNATL CUHTE3
KakK cocTaB/ieHMe Leso-
ro 13 yacrei.
P.YYL.
YMeHus:
1.0cyuecTBnatb  UTO-
FOBbIA M MNOLLAroBbIi
KOHTPO/Nb MO pe3y/ib-
Tarty;
2. ALeKBaTHO BocCnpu-
HUMaTb OLEHKY y4uTe-
ns,
3. Paznnuatb cnocob u
pe3ynbTaTt AeicTBUA

K.Yya.
YMeHune camMoCTOSI-
TeNbHO  OpPraHn30Bbl-

BaTb y4ebHOe B3auMMoO-
[encTeue B rpynne.

NOHNMaHne

NPUYNH
ycnexa B
yuebHOW pes-
TeNbHOCTU

1 YMmeHune
OpUEeHTUpO-
BaTbCH Ha
NOHUMaHue
NPUYMH

BOro
3HaHUA

Ypok
OTKpbI-
TS HO-
BOIO
3HaHWUA

821,  Bonp.
2,3, ctp.71



20.

MoBTopeHne n 0606Le-
Hue no Teme «[llepBoHa-
yaNibHble  XUMMWYECKUE
NOHATUSA»

1

aKUMiA Ha OCHOBE 3aKOHa
COXpaHeHWs Macchbl Be-
LecTB

1.3aKpenneHne 3HaHWIA 1
PacyYeTHbIX HaBbIKOB Yu-
csl.

2.YMeHue pewatb TUMO-
Bble  MPUMepbl  KOH-
TPONbHOW paboThl.

nyya.
YMeHune npeobpa3osbl-
BaTb MH(oOpMaLMo ©3
OfHOro BMAa B ApYroi.
P.YYL.
YMmeHune COCTaB/IATb
nnaH peweHWs npo-
6/1EMb.

K.yYy/a.
YMeHue camMoCTOS-
Te/lbHO  OpPraHu30BbI-

BaTb y4ebHOe B3aUMO-
[encTeme B rpynmne
nyya.

YMeHue:

* OCYLUECTBNATL aHa-
13 00BLEKTOB C Bblfe-
NeHneM CyLLEeCTBEHHbIX
7 HeCYLLLeCTBEHHbIX
NMPU3HAKOB;

* OCYLLECTBNATb CUHTE3
KaK cocTaBneHue Leno-
ro u3 yacreil.

P.YYL..

YMeHus:
1.0cyuiecTBnaTb  UTO-
FOBblIA M MNOLUAroBbIl
KOHTPONb MO pe3ysib-
Tary;

2. AjekBaTHO BoOCnpu-
HUMaTb OLEHKY yuuTe-
ns;

3. Pasnmyatb cnocob u

ycnexa B
y4yebHOl pes-
TeNbHOCTH

1 YMeHue
OpPVEHTUPO-
BaTbCA Ha
NMOHUMaHwue
MPUYMH
ycnexa B
yuyebHoli pes-
TeNbHOCTK

Ypok
penek
thnek-
cum

81-21 no-
BTOp., YNp. 5,
CTp.58,
ynp.4,ctp 60,
ynp. 3, cTp.
67



21.

22.

KoHTponbHas paboTa
Nel no Teme: «[lepBo-
Haya/lbHble XMUYecKune
NOHAT USA».

Kucnopos, ero ob6uwas
XapakTepuctuka u Ha-
X0X4eHve B npupoge.
MonyyeHne Kucnopoga u
ero (usnyeckne CcBON-
cTBa

YMeHve OB/aAeHNs
HaBblKaMy KOHTPOAA W
OLEHKN CBOel [fedATesNb-
HOCTW, YMeHWe npeaBu-
[eTb  BO3MOXHble  Mo-
CNeACTBMS  CBOUX [eW-
CTBUi

YMeHue  xapakTepuso-
BaTb KWUCNOPOJ KaK Xu-
MUYECKUI  3MIEMEHT U
MpocToe BeLLeCTBO; pac-
no3HaeaTb OMbITHLIM My-
TEM KUCNOPOL,
CobntogeHne HopM no-
BeleHUA B OKpY>KatoLLel
cpege, npasun 340pOBO-
ro obpasa XunsHu

pe3ynbTaT AeincTBUSA

K.yYy/..

YMeHune camocTos-
Te/lbHO  OpraHu30BbI-
BaTb  y4yebHOe  [geili-
CTBME.

nyya.

YMeHune npeobpa3osbl-
BaTb MH(oOpMaLMio U3
OfHOTO BMAA B APYrOM.
P.YYL.

YMmeHune COCTaBNATb
niaH peweHns npo-
6/1eMbl

KyyQa.

1 ¥YMmeHve dopmynu-
poBaTb  COGCTBEHHOE
MHEHMe 1 No3nunio;
2.YMeHVe y4unTbiBaTb
pasHble MHEHUA N WUH-
Tepecbl M 060CHOBbI-
BaTb

COOCTBEHHYIO  MO3Wu-
LmHo.

nyya.
1 YMeHune wncnosnb3o-
BaTb 3HaKOBO-

CYMBO/IMYECKNE  Cpea-
CTBa, B TOM 4umcne Mo-
A€ N CXeMbl ANs pe-
LeHNs 3afau;

P.YYA,

YMeHune oue-
HUTb cBOM
yyebHble Ao-
CTUXeHWUs

YMeHune
chopmupo-
BaTb Yy Yua-
wmxcs  y4yeb-
HO-
no3HaBaTe/lb-
HbI1 NHTEpec
K HOBOMY
y4yebHOMY
marepuany u
cnocobam
peweHns Ho-
BOM 4acTHOWA
3afaum

Ypok 81- 821 no-
pasBu-  BTOPWUTb
Balo-

Lero

KOH-

Tpons

Ypok 822, sonp. 1,
OTKpbl- 4, 6, CTp. 75.
TMA HO-

BOro

3HaHMA



23.

24.

XUMMYeckne  CBOWCTBA
Kncnopoaa. Okcunapl.
MpumeHeHne. Kpyroso-
poT Kucnopoga B nNpupo-
Je.

MHcTpykTaxx no TB.
MpakTnyeckaa paboTa
Ne3. Mony4yeHue n CBOWA-
CTBa Ku1cnopoja.

YMmeHune 00BLACHUTD
CYLLHOCTb KpYyroBopoTa
Kucnopoga B npupoae,
NPUMeHEHNe KMCNoPoaa;
yMeTb COCTaBMATb ypaB-
HEHUS XMMUYECKNX pe-
aKUMiA,  XapaKTepusyo-
WMX XUMWUYECKME CBOM-
CTBa KUCMopoz

Vicnonb3oBaHne npakTu-
YeCKMX U N1abopaTopHbIX
paboT, HECMOXHbIX 3KC-
NepuUMeHTOB A/11 [LOKas3a-
TeNbCTBa  BbIABMIaeMbrx
NPeLNo0oXEHWNIA; onuca-
HVe pe3y/nbTaToB 3TUX
paboT

1YmMeHne camocToSsi-

TEJIbHO afleKBaTHO
OUEHNBATb npaBnib-
HOCTb

BbINO/IHEHUS [eiCTBUS
M BHOCUTb Heobxoau-
Mble KOPPEeKTUBbLI B
NCNOSIHEHWe KakK Mo
X04y ero peanusawuu,
Tak 1 B KOHLe

K.YY/L.

YMmeHune camocTos-
TeNlbHO  OpraHM30BblI-
BaTb y4yebHOe B3aMMO-
[eicTere B rpynne.
nyya.

YMeHve npeobpasosbl-
BaTb MH(OpMaLNIO U3
O4HOro BMAa B ApYrowu.
PYYA.

YMeHune COCTaBNATb
nnaH peLleHns npo-
bnembl.

KYY.A.
dopmupoBaHue  yme-
HWA paboTaTb B napax.
nyya.
dopmupoBaHne  yme-
HUA Habnmogatb, [Je-
natb BbIBOAbI MPU Npo-
BelEHMW OMbITOB.
P.YYL.

YMeHVe pacno3HaBaTb

PasBunBaTtb
4yyBCTBO Trop-
[0CTN 3a poc-
CUACKYID XMK-
MUNYeCKYH
HayKy

dopmupoBsa-
HVe WHTepeca
K HOBOMY
npegmerty

Ypok §23, 24 sonp.
OTKpbl- 4, 6, 7, cTp.
TMa Ho- 80

BOro

3HaHMA

Ypok 825
pedgek

(hnek-

cun-

npak-

TUKYM



25.

26.

O30H. AnnoTponusa Kuc-
nopoja

Bosgyx u ero cocTas
3awmTa  aTMoctepHoro
BO3/yXa OT 3arpsisHeHMs.

1

1

YMeHue 06bACHUTb
CYLIHOCTb  anoTPOnuu
Kucnopoga.

YMeHne  XapakTepuso-

BaTb COCTaB BO3AyXxa
MpuBeAeHNe NPUMePOB
nopbop apryMeHTOB,
(hopMmynupoBaHue BbIBO-
[J0B.

OMbITHBIM NyTeEM KWC-
Nopoj, OnucbiBaTb Xu-
MUUECKME  peakuuu,
HabnoJaemMble B Xofe

3KCrneprMeHTa
K.yy/a.

YMeHune camMocCTo4-
TeflbHO  OpraHu30BbI-

BaTb y4yebGHOe B3aMMO-
[encTBue B rpynne.
nyya.

YMeHve npeobpasosbl-
BaTb MHMOpMaLMO U3
04HOro BMAa B ApYyroi.
P.YYL.

YMeHue  COCTaBNATb
nnaH peLlleHns npo-
6nembl.

K.Yy/L.

1 YmeHue:

B CTPOUTb MOHATHbIE

AN napTHepa BbICKa-

3blBaHWA,  YuUTbIBalO-

LWKne, YTO NapTHep 3Ha-

eT N BUAMT, @ UTO HeT,

* 3a/laBaTb BOMPOCHI;
KOHTPO/IMPOBAaTH

PassuBaTb
4yyBCTBO rOp-
[OCTKN 3a poc-
CUMACKYI XK-
MWUYECKYO
HayKy

YMeHune oue-
HMBaTb CBOIO
[eATeNbHOCTb
M NOCTYNKK
apyrux — no-
e c TOYKK
3peHus  co-
XpaHeHuns

OKpYy>KatoLLel

Yok 826, Bomp. 1
OTKpbI- + TecTbl, CTp.
87
TNA HO-

BOro
3HaHWS

YpokK 827, sonp. 1,
OTKpbl- 3, 4, cTp. 91
TMS Ho-

BOro

3HaHWS



27.

Bopgopoga, ero obuias xa-
paKTepUCTMKA U HaxOoX-
feHve B npupoge. lNony-
YyeHVe Bogopoda W ero
(hm3nyeckme  CBOMCTBA.
Mepbl 6e30nacHOCTH Npu
paboTe ¢ BOAOPOAOM

1

YMeHne  XapaKTepuso-
BaTb BOAOPOS KakK Xu-
MUYECKUA  3NIEMEHT W
MpocToe BELLECTBO, pac-
no3HaBaTb OMbITHbIM My-
Tem BOA0pOf

AencTBnsA napTHepa.
nyya.

YMeHue:

0 ocyuwecTBnaTb aHa-
N3 0OBEKTOB C Bblfe-
NEeHNeM CyLLLeCTBEHHbIX
7 HeCYLLLeCTBEHHbIX
NMPU3HAKOB;

* OCYLLECTBNATL CUHTES
KaK COCTaB/IeHue Lieno-
ro U3 yacTei.

P.YYA.

YMeHus:
1OcyuecTBnaTb  UTO-
roBbli 1 MOLLArOBbIiA
KOHTPONb MO pe3yfb-
Tarty;

2. AfeKBaTHO BoOCMpu-
HUMaTb OLIEHKY yuuTe-
ns;

3. Pasnuyatb cnocob u

pe3ynbTaT AeiCcTBUSA
Kyya.

YmeHune camocTos-
TeNbHO  OpPraHn30BbI-

BaTb y4yebHOe B3auMMo-
[eicTBye B rpynne.
nyya.

YMeHue npeobpas3osbl-
BaTb MH(opMaLmio ©3
04HOro BMAa B ApYrowu.
P.YYL..

YMeHune COCTaBNATb

cpeabl

YMmeHue
chopmupo-
BaTb  YCTOW-
UMBbIA  y4eb-
HO-
no3HaBeare/lb-
HbIAi MHTepec
K HOBbIM 06-
WUm  crnoco-
6aM peLLeHmns
3ajau

Ypok §28, sonp. 2,

OTKpbl- 4 + TecCThl,
TMA HO- cTp. 96

BOro

3HaHWS



28.

Xumuyeckne  ceolictea 1

Bogopoa. lNpumeHeHwue.

YMeHue COCTaBNATH
ypaBHEHNA peakuuid, Xa-
PaKTEPU3YHOLLUMX  XUMU-
YecKkue CBOMCTBa BOAO-
poda, HasblBaTb MPOAYK-
Tbl peakuuu

nnaH pelleHns npo-

6/1embl.

K.YY/A.

1 YMmeHue:

8 CTpouTb MOHATHbIE

4N napTHepa BbICKa-

3blBaHUA,  YyUMUTbIBaAIO-

LMe, YTO MapTHep 3Ha-

€T 1 BUAMT, & UTO HET;

83afaBaTb BOMpPOCHI;
KOHTPO/IMPOBaTh

[eicTBMSA napTHepa.

nyya.

YMeHue:

8 ocyLlecTBnATL aHa-

nn3 06bEKTOB C Bblje-

NEHNEM CYLLECTBEHHbIX

7 HecyLLeCTBEHHbIX

NpPV3HaKOB,;

80CyLecTBNATL CUHTES

KaK COCTaB/eHune Leno-

ro M3 yacTei.

PYYA.

YMeHns:

1OcyuecTBnatb  UTO-

FOBbIA X MOLIAroBbIl

KOHTPO/Ib MO pe3yb-

Tarty,;

2. AfekBaTHO Bocnpu-

HUMATb OLEHKY yuuTe-

ns;

3. Pasznnuatb crnocob u

pesynbTaT AeicTBuUS

Pa3sutne
BHYTpEHHEN
no3unumm
LUKOMbHMKA
Ha  YpOBHe
MONOXUTENb-
HOro  OTHO-
LUIEHMS K
lwKone,  no-
HUMaHNA
Heobxo4nMo-
CTW y4YeHus

Ypok
06Le-
MeTo-
A0no-
rmye-
cKoM
Harnpas
NEHHo-
cTU

829, sonp. 3
4, ctp. 101



29.

30.

MHCTpYKTax no
Thb.lMpaKkTnyeckaa pa-
6oTa Ned. «[lonyyeHue
BoJopoJa W uccnego.a-
HWe ero CBOMCTB»

Boga. MeTtoabl onpege-
NeHna cocTaBa BOAbl -
aHanus n cnHTes. Bopa B
npupoge n cnocobbl eé
OYMCTKM. A3pauns Boabl.

CobntofeHne Hopm no-
BeEHUS B OKpY>XKaroLLel
cpege, npaswn 340pOBO-
ro obpasa XusHu

K.YY/A.
YMeHusi paboTaTb B
napax.
nyymn.
YMeHus  Habnwopgartb,

fenatb  BbIBOAbl Npw
NpoBeLeHN OMbITOB.
P.YYL.

YMeHMe pacno3HaBatb
OMbITHbIM NyTeEM BOJO-
pof, ONUCbIBaTb XUMMU-
yeckue peakuuu,
Habnojaemble B Xofe
3KCNepuMeHTa.
K.YYL.
CoBepLLeHCTBOBATb
yMeHue [0roBapuBath-
Ca M MPUXOANTb K 006-
WemMy  pelleHuto B
COBMECTHOW  fesATesNb-
HOCTY

nyya.

dopmupoBaTb yMeHME
NPOBOAUTL CpaBHeHue
N Knaccugukaumo mno
3a[laHHbIM KpUTEPUAM
P.YYL.

YMeHune yunTbIBaTh
BblJe/IEHHbIE YYMTeNleM
OPWEHTUPbLI  AelCTBUA
B

HOBOM Yy4ebHOM Mmarte-
puane B COTPYZLHMYe-

1.Pa3BuTHe

BHYTPEHHE
no3uuum

LUIKONbHMKA
Ha  YpOBHe
NONOXMNTENb-
HOr0O  OTHO-
LeHns K
lwKone,  no-
HUMaHUS

Heob6xo4MMo-
CTU  y4eHus,
BbIPXXEHHOI0
B npeobnapa-
HUM  y4ebHO-
no3HaBaTe/b-
HbIX MOTWUBOB
M npegnoute-
HUK couu-

Ypok
penek
thnek-
cumn-
rnpak-
TUKYM

8§30

YpokK 831, Bonp. 1,
o6LLe- 4, 5, cTp. 106
MeTo-

pono-

rnye-

CKOM

Hanpas

NEHHO-

cTu-

KOH(pe-

peHuus



31.

dusnyeckne U Xumuye-
CKWe CBOMCTBA BOAbI.
[MprMeHeHne BOAbI.

1

YMeHMe  xapakTtepuso-
BaTb  CBOWCTBa  BOAbI
(Xumn4yeckne  CBOIACTBa
OCHOBHbIX KNaccoB He-
OpraHMYyecKnx BeELLECTB),
B3aMMOZENCTBME BOAbI C
OCHOBHbIMW W KWUCNOT-
HbIMW OKCUJaMMU;

COCTaBNATb  ypaBHeHMUSA
XUMUYECKNX  peakuuid,
XapaKTepHbIX 415 BOAb!

CTBE C yuuntenem

K.YYQA.

YMeHue:

° CTPOUTb MNOHATHbIE
AN napTHepa BbICKa-
3blBaHNA,  Yy4UTbIBatO-
LMe, YTO MapTHep 3Ha-
eT 1 BUANUT, @ YTO HET;

* 33/laBaTb BOMNPOCHI;

° KOHTPO/IMPOBATb
JencTena napTHepa
nyya

YMeHue:

* OCYLLeCTBNATb aHa-
Nn3 00BLEKTOB C Bblfe-
NEHNEM CYLLECTBEHHbIX
n HeCyLL,eCTBEHHbIX
NpPV3HaKoB;

a OCYLLLeCTBNATb CMHTE3
Kak CoCTaB/ieHMe Leno-
ro n3 yacremn

P.YYL.

YMeHus:
1OcyuiecTBnatb  UTO-
roBblA 1 MOLIAroBbIi
KOHTPO/Ib MO pe3y/ib-
Tarty,;

a/lbHOro Cro-
coba OUEHKN
3HaHWM

YyebHo-
no3HaBaTe/b-
HbIli UHTepec
K HOBOMY
yuyebHOMY
matepuany u
cnocob6am
PeLleHNs Ho-
BO 4YacTHOW
3afauu;

YpoK 8§32, TecThl,
OTKpbl-  cTp. 109

™S Ho-

BOro

3HaHuA



32.

Boga — pacteBoputesnb
PacTBopbl. HacblleHHbIe
N HeHachblleHHble pac-
TBOpbl.  PacTBOpPUMOCTL
BELLECTB B

1

YMeHue paBaTb onpefe-
NleHNe MNOHATUA PacTBO-
pbl, BWAbl PacTBOPOB,
CBOMCTBa BOAbl Kak pac-
TBOpUTENS;
npeacTaBneHne 0 Cyly-
HOCTW npouecca nony-
YEHUs  KPUCTaNnoB U3
pacTBOPOB CO/eEl

2. AfleKBaTHO BocCnpu-
HMMaTb OLEHKY yuuTe-
ns;

3. Pasnnuatb cnocob u
pe3ynbTaTt AeicTBUA

K.yya.

1 YMmeHwne:

* CTPOUTb MOHATHbIE

AN napTHepa BbICKa-

3blBaHMA, YUUTbIBAKO-

Lne, 4YTO NapTHep 3Ha-

eT Y BUAWT, a YTO HET,

* 33/1aBaTb BOMPOCHI;
KOHTPO/IMPOBaTh

[eincTBnA napTHepa

nyypa.

YMeHue:

® oCyLlecTBNATL aHa-

N3 06BLEKTOB C Bblae-

NEHNEM CYLLECTBEHHbIX

n HeCyLLleCTBEHHbIX

NPU3HAaKOB;

3 OCYLLECTBNATL CUHTES

Kak COCTaB/IeHMe Lefo-

ro U3 yacTei.

P.YYA.

YMeHus:

1 OcyuwecTenatb UTO-

roBblii W MNOLLAroBbli

KOHTPONb MO pe3sy/b-

Tarty;

Pa3Butue
Crnoco6HOCTHU
K CaMOOLeHKe
Ha OCHOBE
KpuTepms
yCMeLwHoCTH
yuebHoln ges-
TeNbHOCTU

Ypok
o6LLe-
MeTo-
aono-
rmye-
CKO
Harnpas
NEHHO-
cTun-
0630p-
Hasl

nexums.

833, Bonp. 5
+ TecThbl, CTp.
113



