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Pabouyas nporpamma no XxMMumn ans 8 knacca coctaBneHa Ha OCHOBE:
3akoHa «O6 ob6pasoBaHuK B Poccuiickoin degepaymm» ot 29.12.2012r. Ne 273- ®3 (C M3MEHEHUAMN);

defiepanbHOro  rocyAapCTBeHHOro 06pas3oBaTeNbHOro CTaHAapTa OCHOBHOIO 006Liero 06pa3oBaHus,
YTBEPXKAEHHOIrO Npukasom MuHucTepcTBa 06pa3oBaHMs U Hayku Poccuiickoin depepaymmn ot 17.12.2010r.
Ne1897(Cc N3MEHEHMAMW N LOMNOTHEHUAMM);

OCHOBHOI1 06pa3oBaTeNbHON NPOrPaMMbl LLIKOSbI;

Y4ebHOro nnaHa LUKONbI;

M0aoBOro y4ebHOro KaneHgapHoro rpadvka Ha TEKYLWUIA y4ebHbIR rog;

Paboueli nporpaMmMbl NpeaMeTHOW NNHUM yyebHuKoB . E. Pyasutuca, ®. I'. denpgmaHa. ®roC. Xumus.
8-9 knaccbl: nocobue Ana yumTeneil o6weobpazoBaTenbHbIX yupexaeHuid, cocT. lapa H. H., M.
«[lMpocselueHne», 2011 r,;

YuebHuka: Pypsntuc . E., ®PenpgmaH . . Xumuma. 8 knacc. ProC.. yuyebHuK ana
o6Leobpa3oBaTesibHbIX yupexaeHuin / Pyasutuc I'. E. - M.: TNpocselleHne, 2016.

Llenn oby4yeHunsa cyyeTtom cneynukm yuyebHoro npegmeTa

OCHOBHbIE LiesIn U3yYeHUs XUMUWN Harpas/eHbl:

Ha OCBOEHME BXXHEMLLNX 3HAHMIA 06 OCHOBHbIX MOHATUAX W 3aKOHAX XUMUWN, XUMUYECKOW CUMBOJINKE;

Ha OBflafieHNe YMeHUAMW HabNaaTb XUMWUYECKME SABMIEHUS, MPOBOAUTbL XUMUYECKUIA IKCMEPUMEHT,
NPOV3BOANTL PacyeTbl Ha OCHOBE XUMUYECKNX (DOPMY/ BELLECTB U YPaBHEHNA XUMUYECKNX PeakLuii;

Ha pa3BUTME MO3HABaTe/IbHbIX WHTEPECOB W WHTEN/NEKTYallbHbIX CMOCOOHOCTEN B NpoLecce NpoBeAeHUS
XMMMWYECKOr0 3KCNEePUMEHTa, CaMOCTOATEIbHOTO NPUOBPETEHNS 3HAHWIA B COOTBETCTBMMU C BO3HUKAIOLL UMY
YXN3HEHHbIMU NOTPEBHOCTAMMU;

Ha BOCMUTaHMe OTHOLUEHUA K XUMUMN KaK K OAHOMY M3 PyHAaMeHTa/lbHbIX KOMMOHEHTOB eCTECTBO3HaHUA U
3/IEMEHTY 06LLeYe10BEYECKOW KyNbTYpbl;

Ha NPMMeHeHWe NONYYEHHbIX 3HAHUW 1 YMeHWI Ans 6e30MacHOro UCnosib30BaHUA BELLECTB 1 MaTepuanos B
ObITy, CE/IbCKOM XO3AWCTBE M Ha MPOW3BOACTBE, PELUeHUs MPaKTUYECKMX 3afay B MOBCELHEBHOWN >KU3HW,
npeLynpeXxaeHns aBeHNiA, HaHOCALLMX BPes 340POBbIO Ye0BeKa 1 OKpYXKatoLLee cpege.

3apgaun obyueHus.

OfHOM M3 BaXKHEMWMX 3afay OCHOBHOro o6uiero o6pas3oBaHWs ABMASETCA MNOArOTOBKA 06ydaroLmxcs K
OCO3HAHHOMY W OTBETCTBEHHOMY BbIGOPY >XM3HEHHOro U npodeccroHanbHoro nytu. O6ydaromecs
[O/MKHbI HAyUYMTbCA CaMOCTOATENIbHO CTaBUTb LW U Onpefenatb NyTU MX LOCTUMXKEHUS, WUCNONb30BaTb
NPYOBPETEHHbIN B LLIKOME OMbIT B PeasibHOM XM3HK, 38 paMKamn y4ebHOro npotiecca.

XuUMuns Kak y4ebHbIli NpeamMeT BHOCUT CYLLLECTBEHHBIN BKaj B BOCNUTaHWE U pa3BUTME 00y4aroLMXCSs; OHa
npu3BaHa BOOPY>XWUTb WX OCHOBaMW XWMWUYECKUX 3HAHWA, HEoO6XOAMMbIX A1 MOBCEAHEBHOW XM3HM,
3a10KUTb (PyHAAMEHT ANS Ja/ibHENLIero COBEPLUEHCTBOBAHMS 3TUX 3HaHMIA, a Takke CMOCO6CTBOBATb
6e3onacHOMY TMOBEAEHUIO B OKpYyXawlleid cpefe U OGepe>xxHOMY OTHOLUEHMIO K Hell. Pa3BuTue
no3HaBaTe/IbHbIX WMHTEPECOB B MpOLEcCe CaMOCTOATE/IbHOr0 MNPUOBPETEHNS XUMUYECKUX 3HAHUA K
MCMOMb30BaHME Pas/INUHbIX UCTOYHUKOB MH(OPMALMKN, B TOM YUC/IE KOMMbIOTEPHBIX.

BocnutaHme y6eXAEHHOCTM B MO3UTUBHOMN pPOAM  XUMWUWM B XKWU3HW COBPEMEHHOr0  06LLECTBA,
Heo6X0AMMOCTU XUMUYECKM TPAaMOTHOI0 OTHOLLEHUS K CBOEMY 3[0POBbIO 1 OKPYXAloLLel cpeje.

. MTAHVUPYEMBIE PE3Y/IbTATbl OBYUYEHUA.

Yuaumitca 8 knacca HayumTcs:

OMunCbIBaTb CBOMCTBA TBEPAbIX, XUAKUX, ra3000pa3HbIX BELLECTB, BbILENAA UX CYLLECTBEHHbIE MPU3HAKN;
XapaKTepn30BaTb BeLLECTBa N0 COCTaBYy, CTPOEHMIO U CBONCTBaM, yCTaHaBMBaTb MPUYNHHO-CNEACTBEHHbIE
CBA3W MEX/Y AaHHbIMU XapaKTepuUCTUKaMu BeLLLeCTBa;

pacKpbIiBaTb CMbIC/T OCHOBHbIX XUMWYECKMX MOHATWIA: aTOM, MOMEKYna, XMMUYECKWUIA 3MeMEHT, MpOCToe
BELLECTBO, C/IOXHOE BELLLEeCTBO, Ba/IEHTHOCTb, UCNO/b3ys 3HAKOBYH CUCTEMY XUMWW;

n306paxaTb COCTaB NPOCTEMLLIMX BELLECTB C MOMOLLbID XMMMUYECKUX (DOPMYN U CYLLHOCTb XMMUYECKNX
peakLmii ¢ NOMOLLbI0 XUMUYECKNX YPABHEHWI;



BbIYMUCNATL OTHOCWUTENIbHYHO MOJEKY/IAPHYIO W MONAPHYHO MAacChbl BELLEeCTB, a TakXe MacCOBYK A0/t
XUMUNYECKOro 3/1eMeHTa B COeIVHEHUSAX;

CpaBHMBATL MO COCTaBY OKCUAbl, OCHOBaHWUSA, KUCMOTbI, COMK,

KnaccuguumpoBaTb OKCUAbI 1 OCHOBaHMS MO CBOMCTBaM, KUCOTbI U COMIN - MO COCTaBy;

onucblBaTb COCTaB, CBOMCTBA U 3HaYeHWe (B NPUPOLEe U NPaKTUYECKOW AeATeNIbHOCTU YefloBeKa) MpoCTbIX
BELLLeCTB - KMC/0poa M BOAOPOAa;

[aBaTb CPaBHWUTE/IbHYKD  XapakKTepUCTUKY XUMWUYECKUX 3MIEMEHTOB U BaXKHENLWMWX COeAMHEHWi
eCTECTBEHHbIX CEMENCTB Le/I0YHbIX META/INIOB U ra/loreHOB;

nosib30BaTbCs 1abopaTopHbIM 060pYL0BAHMEM Y XUMUYECKON NOCYLOM;

NMPOBOANTL HECNOXHbIE XMMUYECKME OMbITbl 1 HabMOLEHNS 38 U3MEHEHVEM CBOMCTB BeELLECTB B NpoLecce
NX NpeBpaLLeHnii; cobntogatb Npasuia TEXHUKN 6e30MacHOCTU NpU NPoBeAeHUN HabNLeHNUIA 1 OMbITOB;
pasnuyatb SKCMepUMEHTA/IbHO KUCMOTbl W LLEMoYKn, Nonb3yacb WHAMKATOpaMu; 0CO3HaTb HEOOXOAUMOCTb
cobnofeHns Mep 6e30nacHOCTN NpW 0bpaLLeHnn ¢ KUCNoTaMu 1 Lenoyamu.

Yuaumiica 8 knacca nony4ymT BO3MOXHOCTb Hay4YUTbCA:

rpamoTHO 06paLlaTbCs C BELEecTBaMMn B NOBCEAHEBHOM XMN3HU;

0CO3HaBaTb HEOO6XOAMMOCTb COGMIOAEHMS NPaBW IKONOTMYECKN 6e30MacHOro MOBeLEHNS B OKPYXKatoLLel
NPUPOLHOIA cpese;

MOHMMAaTb CMbICN W HEOB6XOAMMOCTb COGMOAEHNUA NpeanucaHunii, npeanaraemMblX B WHCTPYKLMAX MO
MCNONb30BaHMNIO NIEKapCTB, CPeACTB BbITOBON XUMUK U Ap.;

MCMoMb30BaTbh MPUOBPETEHHbIE K/HOYEBble KOMMETEHTHOCTW MPU  BbIMOMHEHWN  UCC/IEA0BATENbCKUX
MPOEKTOB MO M3YYEHUIO CBOMCTB, CNOCOBGOB MOMYYEHNA 1 pacno3HaBaHUS BELLECTB;

pas3BMBaTb KOMMYHWUKATUBHYIO KOMMETEHTHOCTb, UCNO/b3ysA CPeACcTBa YCTHOIO U NMUCbMEHHOro 00LeHus,
NPOSBNATL FOTOBHOCTb K YB&KEHWIO WMHOM TOUKWU 3peHUs Mpu 06CYXAeHWW pe3ynbTaToB BbIMOSTHEHHON
paboTbl;

00bEKTUBHO OLEHMBATbL MH(OPMALMIO O BELLEeCTBAX U XUMUYECKMX NpOLieccax, KPUTUYECKN OTHOCUTLCA K
NCeBAOHAy4YHOW MH(OpMaLMK, HefoO6pPOCOBECTHOW peklaMe, Kacalolencs MCnonb30BaHUA PasINYHbIX
BELLeCTB.

MepuoAnYECKNIA 3aKOH W nNepuoguyeckas cUCTeMa XUMMUYecKUx anemeHToB [.N. MeHpeneesa.
CTpoeHue BelLecTBa.

Yuauymitca 8 knacca HayunTcs:

KNaccumumpoBaTb XUMUYECKNE 3NIEMEHTbI Ha MeTasbl, HEMETa/bl, 3/1eMeHTbI, OKCUAbl U TMAPOKCUAbI
KOTOPbIX aM()OTEPHbI, U MHEPTHbIE 3/1eMeHThI (rasbl) 419 0CO3HAHUA BaXXHOCTU YMOPALOYEHHOCTU HAYYHbIX
3HaHWIA;

pacKkpbiBaTb CMbICN Mepuognyeckoro sakoHa .. MeHfeneesa,

OnucbIBaTb ¥ XapaKTepn3oBaThb TabIMYHY (DOPMY NEPUOSNYECKOW CUCTEMbI XUMUYECKUX 3/1IEMEHTOB;
XapakTepmn3oBaTb COCTaB aTOMHbIX ffep W pacnpefeneHne 4yucna 3/IEKTPOHOB MO 3/1eKTPOHHbLIM CNOAM
aTOMOB XMMUYECKNX 3/IEMEHTOB MasibIX NepUOA0B NEPUOLNYECKOW CUCTEMBI, & TAKXKe Ka/insl U KanbLms;
pasnnyaTb BWAbl XMMUYECKOWN CBA3N: WOHHYI, KOBAJIEHTHYIO MOMISPHYIO, KOBANEHTHYIO HEMOMSPHYIO U
MeTa/l/INYECKYIO;

N306paXKaTb 3NEKTPOHHbIE POPMY bl BELLECTB, 06pa30BaHHbIX XMMUYECKUMU CBA3AMU Pa3HOro BUAa;
BbISIB/ATb 3aBUCUMOCTb CBOMCTB BeLLECTBA OT CTPOEHUS ero KpUCTaNIMUYeCKON peLueTkn (MOHHOM, aTOMHOW,
MOIEKYNAPHOW, METaN/IMYeCKON);

XapakTepmn3oBatb XWMWYECKME 3NEeMEHTbl W WX COEAUHEHUS Ha OCHOBe TMONOXKEHUA 3/IEMEHTOB B
neprmoanyecKol cucTeme 1 0COGEHHOCTEN CTPOEHUS NX aTOMOB;

OMUCbIBaTb OCHOBHblE MPEANnoCbINKM  OTKpbITUA  O.W. MeHAeneesbiMm MNepuoANYECKOTO 3aKOHa U
NepUOANYECKON CUCTEMbBI XUMUYECKNX 3IEMEHTOB U MHOM006pasHy0 HayuHyH LeATeIbHOCTb YYEHOrO;
XapakTepu3oBaTb Hay4yHOe M MUPOBO33PEHYECKOE 3HAuyeHWe MepuoAMYECKOro 3akoHa W MepuoanyecKoit
CUCTeMbl XMMUYecKux anemeHToB .. MeHaeneesa;

0CO3HaBaTb Hayu4Hble OTKPbITUA KaK pe3ynbTaT AAUTeSIbHbIX HabNLeHW, OMNbITOB, Hay4HOW MNOMEMUKW,
NpPeooNieHNs TPYAHOCTEN 1 COMHEHWIA.

Yuaumiica 8 knacca nofy4ymT BO3MOXHOCTb Hay4YUTbCS:

0CO3HaBaTb 3HaYeHNe TEOPETUYECKUX 3HAHWI 415 NPAaKTUYECKOW AeATeNIbHOCTY Ye/l0BeKa;

OMunCbIBaTb U3yYeHHble 06beKTbl KakK CUCTEMbI, MPUMEHSAS NOTUKY CUCTEMHOrO aHan3a;



NPUMEHSATH 3HaHWSA O 3aKOHOMEPHOCTAX MEPUOLNYECKONA CUCTEMbI XUMUYECKNX 3IEMEHTOB 151 00BACHEHNSA
M NpeABULEHNA CBONCTB KOHKPETHbLIX BELLECTB;

pa3BMBaTb MH(OPMALMOHHYKO KOMMETEHTHOCTb MOCPEACTBOM  Yrny6neHus 3HaHU 06  ucTopum
CTaHOBNEHNA XUMWYECKOW HayKu, €e OCHOBHbIX MOHATUIA, MEepUOLMYECKOr0 3aKOHa Kak OfHOro u3
BaXKHeWLLIMX 3aKOHOB NPUPOJbI, & TaKXKe 0 COBPEMEHHbIX AOCTUXKEHUAX HAYKU U TEXHUKM.

MnaHnpyemble pesynbTaThl peanusaynu nporpammel «d@opmuposaHue YY » cpegctsamun npeamera
XUMUK:

NTNYHOCTHBIE yHUBEpPCabHble YYebHble AeCTBUSA

B paMkax LLeHHOCTHOr0 Y 3MOLMOHA/IbHOr0 KOMMOHEHTOB ByAyT CDOPMMPOBAHBI:

* rpaXX4aHCKuii NaTpmoTusm, N06oBb K PoguHe, YyBCTBO FOPLOCTM 3@ CBOKO CTpaHy;

* YB@XKEHWE K UCTOPUU, KYNIbTYPHbIM Y UCTOPUYECKUM NAMATHUKAM,;

* HMOLMOHANILHO MOMIOXMUTENIbHOE NPUHATHE CBOEN 3THUYECKON NAEHTUYHOCTY;

* YBaXKEHME K ApYruM Hapogam Poccum u Mupa U NPUHATUE WX, MEX3THWYeCKas TONepaHTHOCTb,
FOTOBHOCTb K PaBHOMPaBHOMY COTPYAHWYECTBY;

* YBOXEHME K JIMYHOCTM W eé [OCTOUHCTBY, [06pOXenaTeslbHOE OTHOLUIEHME K OKpY>XKaroLium,
HETepnMMOCTb K /I06bIM BUAAM HACWUNS U TOTOBHOCTb MPOTUBOCTOAThL UM,;

* YBaXKEHME K LeHHOCTAM CeMbW, NH060Bb K NpUpoAe, MpuU3HaHWe LEeHHOCTU 3[40pPOBbSA, CBOEr0 M ApYyrux
Ntofei, oNTUMKU3M B BOCTIPUATUAN MUPA;

* MOTPeBHOCTb B CaMOBbIPaXXEHWUM U caMopeann3aumm, coLmaibHOM MPU3HaHWK;

* MO3UTMBHA MOpa/bHas CaMOOLIEHKA W MOpasibHble 4YYyBCTBA — 4YYyBCTBO FOPAOCTU MNpU CeA0BaHUM
MOpa/iIbHbIM HOpMaM, MepexvBaHne CTblfa U BUHbI MPU UX HAPYLUEHUN.

B pamkax fgesTenbHOCTHOro (NoBeAEeHYECKOro) KOMMOHEHTa 6yayT C(hopMMPOBaHbI:

* FOTOBHOCTb U CMNOCOBHOCTb K Y4acTUO B LUKO/IbHOM CamMOynpaBfieHUW B Mpefenax BO3pPacTHbIX
KOMMNeTEeHUNA (4eXXYpPCTBO B LUKOME WM Kfiacce, y4yacTue B [AETCKUX W MONOAEXHbLIX O0O6LLECTBEHHbIX
OpraHu3aLmaX, WKOMbHbLIX Y BHELLKO/IbHbIX MEPONPUATUSAX);

* FOTOBHOCTb 1 CMOCOGHOCTb K BbIMO/IHEHUIO HOPM U TPe6OBaHMI LLIKONbHOM XMU3HK, NpaB U 0653aHHOCTEN
YUYEHVKa;

* YMEHWe BEeCTW [Auanor Ha OCHOBE PaBHOMPABHbIX OTHOLUEHWIA WM B3aMMHOrO YB&XKEHUS W MPUHATUS;
YMeHMe KOHCTPYKTUBHO pa3peLlaTb KOH(INKTbI;

* FOTOBHOCTb M CMOCOGHOCTb K BbIMOMHEHWUIO MOPabHbIX HOPM B OTHOLLEHWUW B3POC/bIX U CBEPCTHUKOB B
LLKONe, OMa, BO BHEYUYeOHbIX BUAAX AesATeNbHOCTH,;

* MOTPEBHOCTb B y4acTUM B OOLLECTBEHHON XXN3HU GAVKANLLErO COLMANbHOIO OKPYXXeHWs, 06LeCTBEHHO
NoNe3HON AeATeNbHOCTY;

* YMEHUe CTPOUTb XXMU3HEHHbIE MIaHbl C YYETOM KOHKPETHbIX COLMA/IbHO-UCTOPUYECKMX, MOMUTUYECKUX U
9KOHOMWYECKNX YCNOBUIA;

* YCTONYMBBI NO3HaBaTeNbHbIA UHTEPEC M CTAHOB/IEHUE CMbICN0006pa3yoLleli PYHKLUMM MO3HABaTEIbHOIO
MOTMBA;

* FOTOBHOCTb K BblIGOPY NpoduibHOro obpasoBaHus.

Yuaumitca 8 knacca nofy4ymT BO3MOXKHOCTb A4/15 POPMUPOBAHUA:

* BbIP@KEHHOI YCTONYNBOI Y4e6HO-NO3HABaTE/IbHON MOTMBALMM N UHTEPECa K YYEHUIO;

* FOTOBHOCTM K CamM006pa30oBaHu0 U CaMOBOCMUTaHUIO;

* a[leKBaTHOW MO3UTMBHOWN CaMOOLIEHKN 1 A-KOHLENLMK;

* KOMMNETEHTHOCTM B peasin3aLMm OCHOB PaXJaHCKON MAEHTUYHOCTU B MOCTYMKax U AeATeNIbHOCTY;

* MOpa/IbHOr0 CO3HAHUA HA KOHBEHLMOHA/IbHOM YPOBHE, CMNOCOOHOCTUN K PELLUEHUI0 MOPa/bHbIX AUIEMM Ha
OCHOBe Yy4éTa MO3WLUIA YYaCTHWUKOB AWIEMMbl, OpPMEHTaUWM Ha MX MOTUBbLI U UyBCTBA; YCTOWYMBOE
cfiefjoBaHvie B NOBEAEHUN MOPa/ibHbIM HOPMaM U 3TUYECKUM TPe6OBaHUAM:;

*3MMaTUN KaK OCO3HAHHOrO MOHUMaHUS W COMEepeXunBaHWs UYBCTBAM JpYrux, BblpaXatolleics B
MOCTYMKax, HarpaB/eHHbIX Ha MOMOLLb WU 0becreyeHne 6narononyyms.

PerynaTuBHbIe YHUBEPCa/bHble yYebHble LeiACTBUSA

Yuauymiica 8 knacca HayunTcs:

* LieflenonaraHnio, BKKOYas MOCTAHOBKY HOBbIX Lenel, npeobpa3oBaHMe MNpaKTUYecKol 3ajayn B
No3HaBaTe/bHY10;



* CAaMOCTOATE/IbHO aHaIM3MpPoBaTh YC0BUA LOCTUMXKEHWUA Lenn Ha OCHOBe YYETa BbIAE/NIEHHbIX YUUTENeM
OPWEHTUPOB AeiCTBMSA B HOBOM y4eOHOM MaTepuane;

* M1aHMPOBAaTb MYTW LOCTUXEHUS LieNei;

* yCTaHaB/MBATb LieNIeBble MPUOPUTETLI;

* YMeTb CaMOCTOSATeNIbHO KOHTPONPOBaTL CBOE BPEMS M YNPaBiATb UM;

* MPYHUMaTb peLleHns B NPo61eMHO CMTyaluy Ha OCHOBE NeperoBopoB;

* OCYLLECTB/IATL KOHCTATUPYIOLWMUA ¥ NPeABOCXMLLAIOWMNIA KOHTPONb MO pe3ynbTaTy M MO Crnocoby
[eiiCTBUA; aKTyaNbHbIA KOHTPO/Ib HA YPOBHE MPOM3BO/ILHOTO BHUMaHUS;

* a[leKBaTHO CaMOCTOATE/IbHO OLEeHMBaTb MPaBWIbHOCTb BbIMOIHEHUS LEACTBUS U BHOCUTbL HEO6XOAMMbIe
KOPPEeKTUBbI B UCMOJSTHEHVE KaK B KOHLE JeiCTBMS, TaK 1 N0 XO4Y ero peanunsauuu;

* OCHOBaM MPOrHO3MPOBaHNA Kak NpeaBuAeHns 6yayLmx coObITUIl U pa3BUTUSA MpoLiecca.

Yuaumiica 8 knacca nony4ymT BO3MOXHOCTb Hay4YUTbCS:

* CAMOCTOATE/IbHO CTaBUTb HOBble yYebHble Lenu v 3atauu;

* MOCTPOEHUIO XKU3HEHHbIX NJ1AHOB BO BPEMEHHO2/1 NepCrnekTuBe;

* PV NJAHUPOBAHWUN JOCTUDKEHUS Lieneli CamMOCTOATE/IbHO, MOMIHO W afeKBaTHO Y4YMTbIBATb YC/IOBUA U
CPeACTBa UX JOCTUKEHNS;

* BblfleN1ATb a/IbTEPHATUBHbIE CMOCOObI JOCTUXKEHUA Lenn 1 BblbupaTb Hambonee ah(eKTUBHBIN Crnocob;

* OCHOBaM caMOperynsuumn B y4e6HoM 1 No3HaBaTe/IbHOM AeATe/IbHOCTU B (DOpMe OCO3HAHHOIO ynpaB/ieHUs
CBOMM MOBeAeHNEM U LeATeNbHOCTbIO, HaNpaB/feHHON Ha LOCTVKEeHVEe MOCTaB/EHHbIX Lene;

* OCYLLECTB/IATL MO3HABATE/IbHYI0 Pe(IEKCUI0 B OTHOLUEHWM [AeNCTBUMA NO  pPELleHU0  Y4YebHbIX ©
no3HaBaTe/bHbIX 3ajay;

* a[leKBaTHO OLEeHMBaTb OOBEKTUBHYIO TPYLHOCTb KakK Mepy (hakTMYeCcKoro wuav npegnosiaraeMoro pacxopa
PECYPCOB Ha peLleHune 3ata4u;

* a[leKBaTHO OLEHMBaTb CBOWM BO3MOXHOCTWU [OCTUDKEHMS LN ONpefeniéHHON C0XHOCTU B Pas3/iNyHbIX
cthepax camoCTOATeNIbHON feATeNbHOCTMY;

* OCHOBaM CaMoperynsyum aMoLMOHa/IbHbIX COCTOSHUI;

* punaraTb BOMEBbIE YCUANSA U MPe0fosieBaTb TPYAHOCTU U NPENATCTBUA Ha NYTU AOCTUXKEHUSA Lienei.
KOMMYHVKaTUBHbIE YHUBEPCa/bHbIE yYeOHble AeACTBUS

Yuaumiica 8 knacca HayunTcs:

* YUUTbIBATb PasHble MHEHUS U CTPEMUTLCA K KOOPAMHALMN PasfIMyHbIX MO3ULMIA B COTPYLHNYECTBE;

* (hopMynMpoBaTb COGCTBEHHOE MHEHME 1 MO3ULMIO, apryMeHTMPOBaTb U KOOPAMHMPOBATL €€ C MNo3nLUAMU
NapTHEPOB B COTPYLHUYECTBE MPY BblipaboTKe 06LLEero pelleHns B COBMECTHOMN LeSTeNbHOCTY;

* YCTaHaB/IMBaTb U CPaBHMBATb Pa3Hble TOUKW 3peHuns, Mpexaie YeM NPUHUMATL PeLLueHns u aenaTb Bbl6Op;

* apryMeHTMpoBaTb CBOK TOUKY 3pEHUs, CMOpWUTb U OTCTamBaTb CBOK MO3ULMIO He BpaxAeOHbIM Ans
OMNMOHEHTOB 06pa3oM;

* 337jaBaTb BOMPOCbl, HEOOXOAUMbIE ANS OpraHu3auuy COO6CTBEHHOW AeATeNlbHOCTU W COTPYLHUYecTBa C
napTHEPOM;

* OCYLLLECTB/IATL B3aUMHbI KOHTPO/Ib U OKa3blBaTb B COTPYAHUYECTBE HEOOXOAMMYIO B3aMMONMOMOLLb;

* a[leKBaTHO 1CMNO0/b30BaTh Peyb A1 MIaHMPOBaHUSA U PErynsaLmmn cBoei LeaTenlbHOCTH;

* a[leKBaTHO UCMO/b30BaTh peyeBble CPeACTBa A/19 PeLLeHNs pas3IMuHbIX KOMMYHUKaTUBHbIX 3ajay; BlafeTb
YCTHOW ¥ NMUCbMEHHOI Peyblo; CTPOUTb MOHOIOTMYECKOe KOHTEKCTHOE BbICKa3blBaHNE;

* OpraHn30BbIBaTb M MaHMPOBaTb y4YebHOe COTPYAHWYECTBO C YUMTESIEM U CBEPCTHUKAMW, OMpenensiThb
Lenn 1 PyHKLMM YHaCTHUKOB, CNOCOObLI B3aMMOAENCTBUSA; NNaHNPOoBaTb 06LLMe CNocobbl paboThl;

* OCYLLLECTB/IATb KOHTPO/Ib, KOPPEKLMIO, OLEHKY AeiiCTBMIN NapTHEPA, YMETb yoexaaTb;

e paboTatb B rpynne — ycTaHaBnMBaTb pabounMe OTHOLWEHUs, 3SMPEeKTUBHO COTPYAHUYATL U
Cnoco6cTBOBaThL MNPOLYKTMBHOW Koonepauuu; WHTErpupoBaTbCA B TPynny CBEPCTHUKOB W CTPOUTb
NPOAYKTMBHOE B3aVMOLENCTBME CO CBEPCTHUKAMU U B3POC/bIMU;

* OCHOBaM KOMMYHMWKAaTUBHOMN pethiekcuu;

* UCNONb30BaTh afleKBaTHbIE A3bIKOBble CPEACTBA A1 0TOOPaXKeHWUs CBOMX YYBCTB, MbICNel, MOTUBOB U
noTpe6HOCTEN;

 0TO6paXaTb B peumn (onucaHue, 06bACHEHNE) COAepXKaHMe CoBepLIaeMbIX eNCTBUIA KaK B (hopMe FPOMKOIiA
coLMann3nMpoBaHHON peun, Tak U B (hopme BHYTPEHHEN peun.

Yuaumiica 8 knacca nofy4ymT BO3MOXHOCTb Hay4YUTbCA:



* YYNTbIBaTb U KOOPAMHNPOBATL OT/IMYHbIE OT COGCTBEHHO NO3NLUN APYTUX NtOAEN B COTPYAHNYECTBE;

* YUNTbIBAaTb pasHble MHEHWSA Y MHTEPECHI M 060CHOBbIBaTb COOGCTBEHHYHO MO3ULNIO;

* MOHUMaTb OTHOCUTENIbHOCTb MHEHWIA 1 NOAXOAOB K PELLEHNIO NPO6/EMBI;

* MPOAYKTUBHO paspellatb KOHMINKTbI Ha OCHOBE YY&Ta MHTEPECOB M MO3MLNIA BCEX YYACTHUKOB, MOMCKa U
OLEHKM anbTepHaTUBHbLIX CMOCO6GOB pa3peLleHns KOHMAUKTOB; LOroBapmBaTbCs M MPUXOAUTL K 0OLLEMY
PELLUEHNIO B COBMECTHOW AeATENbHOCTM, B TOM YMC/E B CUTyaL MmN CTOIKHOBEHWNS NHTEPECOB;

* OpaTb Ha cebs MHMLUMATMBY B OpPraH13aLum COBMECTHOTO AeACcTBMNA (AeN0BOe NMAEPCTBO);

* OKa3blBaTb MOAAEPXKKY W COAENCTBME TeM, OT KOF0 3aBUCUT [OCTWKEHME LEeM B COBMECTHOW
[EeATEeNbHOCTH;

* OCYLLECTBNATb KOMMYHWKATUBHYH pPegIeKCn0 KakK 0CO3HaHMe OCHOBAHWIA COOGCTBEHHbIX AENCTBUIA 1
AencTBuii NapTHEPa,;

* B MNpouecce KOMMYHMKaUMM [0CTaTOYHO TOYHO, MOC/MeAoBaTeNbHO W MOMAHO MepeAaBaTb NapTHEPY
Heo6X0ANUMYH0 UH(OPMALNIO KaK OPUEHTMP A5 NOCTPOEHUSA AeNCTBUS;

e BCTynaTb B [Manor, a TakKXe Yy4yacTBOBaTb B KONMEKTMBHOM O0O6CYXAeHWM npobnem, y4yacTBOBaTb B
ANCKYCCUN W apryMeHTMpOBaTb CBOK MNO3WLMIO, BNageTb MOHONOIMYECKOW WM AManornyeckon opmamm
peyn B COOTBETCTBMM C rpaMMaTUYECKMMMN Y CUHTaKCUYECKMMU HOPMaMmn POAHOIO S3bIKa;

* C/leoBaTb MOPasibHO-3TUUYECKMM W NCUXOIOMMYECKMM NPUHLMNAaM 06LLEHNS 1 COTPYAHMYECTBA HA OCHOBE
YBaXXUTENbHOIO OTHOLWIEHWSA K NapTHEpaMm, BHUMaHWSA K NTMYHOCTM APYroro, afeKBaTHOro MeX/IMYHOCTHOMO
BOCNPUATUS, TOTOBHOCTW afeKBAaTHO pearnpoBaTb Ha HYXAbl APYrMX, B YaCTHOCTM OKa3blBaTb MOMOLLb W
3MOLMOHaNbHY NoAAEePXKKY NapTHEPaM B MpoLecce AOCTMKEHUS 06LLER LieNn COBMECTHON AeATeNbHOCTH;
e ycTpamBaTb 3(DeKTUBHbIE TPYMNMNOBble 06CYXAEHUS U 0becneymBaTb 0OMEH 3HAHMAMU MEXAY YfieHamu
rpynnbl 4Ns NPUHATUSA 3(EKTUBHBIX COBMECTHbIX PELLUEHWIA;

* B COBMECTHOI AeATENbHOCTM YETKO (DOPMYNMPOBATh LiENIN FPYMMbl 1 NO3BONATL €8 yYaCTHMKaM NPOosBAATb
COOCTBEHHYIO 3HEPTUI0 AN AOCTUXKEHUSA 3TUX LIENen.

Mo3HaBaTeNbHbIE YHUBEPCAbHbIE YYeOHble LeiACTBUS

Yuyawmiica 8 Kknacca HayumTCs:

* OCHOBaM peasin3almmn NPOeKTHO-NCCNeA0BaTeNIbCKO AeATENbHOCTH;

* MPOBOAUTL HabMtOAEHME W 3KCMEPUMEHT NOA PYKOBOACTBOM YUMTENS;

* OCYLLECTBNATb PaCLUMPEHHbIA NOMUCK MHOPMaL MK C UCNONb30BaHNEM PecypcoB 6ubanoTek n VIHTepHeTa;
* CO3JaBaTb U Npeobpa30BbIBaTb MOAENN U CXEMbI 4151 PELLEHNS 3ajay;

* OCYLLECTBNATb BbI6OP Hambosnee ah(heKTUBHbLIX CNOCO60B peLleHns 3a4a4q B 3aBUCMMOCTU OT KOHKPETHbIX
YCNOBWIA;

* laBaTb ONpeAeneHne NOHATUAM;

* yCTaHaB/MBaTb NPUYMNHHO-CNEACTBEHHbIE CBA3M,;

* OCYLLECTBNATb /IOFMYECKYIO OMnepauuio YCTaHOB/EHNS POLOBUAOBbIX OTHOLLEHWIA, OrpaHUYeHNe NOHATUS;
* 0606L4aTb MOHATMS — OCYLWECTBAATb /IOFMYECKYI0 OMepauuto nepexoga OT BUAOBLIX MPU3HAKOB K
POLOBOMY MOHATUIO, OT MOHSATUA C MEHbLUMM 06BEMOM K MOHATUIO C 60MbLINM 06BEMOM;

* OCYLLECTBNATb CPaBHEHME, Cepuaumio 1 KnaccumKauui, CaMoCTOSTENIbHO BbIGMpas OCHOBaHMS U
KpUTEpUX ANS YKa3aHHbIX TOFMYECKMUX OMepaLuii;

* CTPOUTb KnaccuuKaumo Ha OCHOBE AUXOTOMUYECKOrO AeneHns (Ha OCHOBE OTpULIAHMS);

* CTPOMTb NIOFMYECKOE paccyXaeHune, BKAOYatoLLee yCTaHOBNEHNE NPUUYNHHO-CIEACTBEHHbIX CBA3EN;

* 00BACHATb SBNEHNSA, NPOLECCHI, CBA3N N OTHOLLUEHWS, BbISBMSEMbIE B XO4€ UCCNEA0BaHNS;

* OCHOBaM 03HAKOMWUTENbHOIO, U3Y4atoLLLEero, yCBanBaroLLLero 1 NoMCKOBOIO YTeHus;

* CTPYKTYpVpOBaTb TEKCTbl, BK/OYasd YMEHME BbIAENSATb [NaBHOE W BTOPOCTEMEHHOE, [/IaBHYHO WAEHD
TEeKCTa, BbICTpPaMBaTh NOC/eA0BaTe/IbHOCTb OMMUCHIBAEMbIX COOLITUIA;

e paboTaTb C MeTaopaMM — MOHUMATb MEPEHOCHbIA CMbIC/T BbIPAKEHWA, MOHUMATb M YNOTPebaATb
060pOTbI peyun, NOCTPOEHHbIE HA CKPbITOM YNoAo6/1eHnn, 06pasHOM CONVXKEHWUMN COB.

Yyawmiica 8 knacca nony4nT BOSMOXHOCTb Hay4MTbCS:

* OCHOBaM pe/IEKCUBHOIO YTEHUS;

* CTaBMTb NPOGIEMY, apryMeHTMPOBaTb €& aKTya/lbHOCTb;

* CAMOCTOATE/IbHO NPOBOAWUTL  WCC/EfOBaHWE HA OCHOBE MNPUMMEHEHUS MeTOLOB HabMeHUs U
9KCNEePUMEHTa;

* BblABUraTb FMMNOTE3bI O CBA3AX M 3aKOHOMEPHOCTSX COObITUIA, NPOLLECCOB, 0OHEKTOB;



* OpraHn30BbIBaTb UCCNeL0BaHMe C Le/blo NMPOBEPKN MUMOTES;
* lenaTb YMO3aKItoueHns (MHAYKTUBHOE W N0 aHanorMm) 1 BbIBOAblI HA OCHOBE aprymMeHTauuu.
MnaHnpyemble pe3ynbTaTbl peanu3ayum nporpaMmmbl «OCHOBbI CMbICIOBOrO UYTeHUA U paboTbl C
TEKCTOM» CpeAcTBaMu npeameTta XMMUK:

YuJawuniica 8 knacca HayumnTcs:

* OPMEHTMPOBATLCA B COAEPXKAHWM TeKCTa Y NOHUMATb ero LeNOCTHbIA CMbICA:

— onpefenaTb rNaBHyt TeMy, OOLLYIO Leflb MW Ha3HaYeHue TEeKCTa;

— BblOMpaTb M3 TeKcTa UAn NpuayMaTb 3arofioBOK, COOTBETCTBYHOLMIA COLEPXaHUIO M 0OLLEMY CMbICNTY
TEeKCTa;

— (hopMynunpoBaTb TE3UC, BbIPaXKatoLNin 06LLMIA CMbICT TEKCTA;

— MpefBOCXULLATb COAepXaHue MpefMeTHOro njaHa TekcTa Mo 3arofioBKy WM ¢ OMOpoW Ha npeablayLyunii
onbIT;

— 00BACHATL NOPALOK YaCTEM/MHCTPYKLMIA, COAEPXKALLUXCA B TEKCTE;

— COMOCTaBNATb OCHOBHbIE TEKCTOBbLIE U BHETEKCTOBbIE KOMMOHEHTbI: 06HapYXX1BaTb COOTBETCTBUE MEXAY
4acTblO TeKCTa W ero o6Liein uaeeit, chopmynMpoBaHHON BOMPOCOM, OOBACHATbL HA3HAYEHWE PUCYHKa,
NOACHATb YacTu rpaduka nnm Tabnmubl U T. 4.;

* HAXOAWTb B TEKCTe Tpebyemyr MHGopmauuio (npoberaTb TEKCT rnasamu, OnNpeaensitb €ro OCHOBHble
3N1IEMEHTbI, COMNOCTaBNSATL (JOPMbI BbIpXKEHWUA MH(OPMaLMK B 3anpoce ¥ B CaMOM TeKCTe, YCTaHaBNMBaTb,
ABNAIOTCA /I OHW TOXAECTBEHHLIMW WM  CUHOHUMUYECKMMU, HAXOAWUTb HEOOXOAUMYH eAVMHULY
NH(opMaLnn B TEKCTE);

* pewatb y4e6HO-N0O3HaBaTe/IbHbIE N YYeBHO-NPaKTUYecKme 3ajaun, TpebytoLine NoaHOro N KPUTUYECKOro
MOHMMAaHUA TeKCTa:

— OnpefenaTb Ha3HavyeHMe pasHbIX BUJOB TEKCTOB;

— CTaBUTb nNepef CO60M Uenb UTEHWs, HanpasBnss BHUMaHWE Ha MNOME3HYH B [AaHHbIA MOMEHT
NH(OopMaLNIo;

— pasfiyatb TeMbl Y NOATEMbI CMELManbHOr0 TEKCTE,;

— BbIfeNATb He TONbKO INaBHYH, HO ¥ M36bITOYHYHO MHHOPMAaLMIO;

— MPOrHO3MpoBaTh MNOCNeL0BaTENbHOCTb U3M0XKEHUS UAEN TEKCTa;

— COMOCTaBNATb Pa3Hble TOUKM 3peHUS U pasHble UCTOYHUKM MH(OPMaL MK No 3afaHHON TeMe;

— BbIMNOJIHATL CMbIC/IOBOE CBEPTbIBAHME BbIENEHHbIX ()aKTOB U MbIC/IEN;

— (hopMmmpoBaTb Ha OCHOBE TeKCTa CUCTeMy aprymeHTOB (LOBOAOB) A5 060CHOBaHUA OMpenenéHHow
no3unLuu;

— MOHMMaTb AYLIEBHOE COCTOSIHWE MEPCOHAXeN TeKCTa, CONepexunBatb UM.

* CTPYKTYpPUpOBaTb TEKCT, WCNO/b3ys Hymepauutio CTpaHuL, CMWUCKW, CCbIIKW, OrfaBfneHne; MNPOBOAUTb
MPOBEPKY NpaBOMMUCaHWS; UCMO/b30BaTb B TEKCTe Tabnmubl, N306paXeHus;

* peo6pa3oBbIBaTh TEKCT, MUCMO/b3ys HOBble ()OPMbI NPeLCTaBleHNs WHGopMaLun: hopmysbl, Tpagunku,
AnarpaMmmbl, Tabnnupbl (B TOM Ymce AUHAMUYECKUe, 3/IEKTPOHHbIE, B YACTHOCTU B NPaKTUYeCKUX 3afavax),
NnepexoanTb OT OLHOTO NMPeAcTaBNeHNs faHHbIX K ApYroMy;

* IHTepNpPeTUpPOBaTh TEKCT:

— CpaBHMBAaTb U NPOTUBOMNOCTABNATL 3aK/IIOYEHHYIO B TEKCTE MH(OPMAaLMIO Pa3HOro XapakTepa;

— 06Hapy>1BaTb B TEKCTe 40BOAbI B NOATBEPXKAEHWE BbIABUHYTHIX TE3UNCOB;

— [enatb BblBOAbI U3 CHOPMYMPOBAHHBIX MOCHINOK;

— BbIBOAMTb 3aKNHOYEHNE O HAMEPEHWN aBTOPa UM TNAaBHON MbIC/IN TeKCTa.

* OTK/IMKATbCA Ha COAepXXaHue TeKCTa:

— CBA3bIBaTb MH(OPMaLNi0, 06HAPYXXEHHYIO B TEKCTE, CO 3HAHWUAMM U3 LpYTUX UCTOYHWKOB,

— OLeHMBaTb YTBEPXKAEHUS, CAeNaHHbIe B TEKCTe, UCXOAS U3 CBOMX MPeACcTaBneHnin 0 MUpE;

— Haxo4uTb AOBOAbI B 3aLMTY CBOEM TOUKM 3peHMs;

* OTK/IMKATbCA Ha POPMY TEKCTa: OLeHMBATb He TONbKO COAepXKaHue TeKCTa, HO U ero ¢opmy, a B Lie/IoM —
MacTepCTBO ero UCMOJIHEHNS;

* Ha OCHOBE VIMEIOLLMXCA 3HAHWM, XXU3HEHHOTO OMbITa NOABEPraTb COMHEHUIO [OCTOBEPHOCTL UMEKOLLENCA
MH(opMaL M1, O6HapyXuBaTb HeLOCTOBEPHOCTb MONyYaeMOl WHGOpMauun, npobesbl B UH(OpMaLuu 1
Haxo4uTb NyTW BOCNO/IHEHUS 3TUX MPOGENOB;



* B npouecce paboTbl C OLHUM WAN HECKONbKUMW WCTOYHUKAMUW BbISBMATL COAEPXallyrocs B HUX
NPOTUBOPEUNBYIO, KOH(NIMKTHYIO MH(hOPMaLMIO;

* UCNONb30BaTb MOJIyYEHHbI OMNbIT BOCMPUATUA  UH(OPMALMOHHLIX O0OBEKTOB AN  06oralleHuns
YYBCTBEHHOrO OnNbITa, BbICKA3blBaTb OLIEHOYHbIE CYXAEHWA W CBOK TOYKY 3pPEHUss O MONYyYeHHOM
co06LLeHNN (MPOoYMTaHHOM TeKCTe).

Yuaumiica 8 knacca nonyymT BO3MOXHOCTb Hay4YUTbCS:

* aHaNN3MPOBaTb M3MEHEHUS CBOEro 3MOLMOHaNbHOI0 COCTOSAAHMA B MNPOLECCe YTEeHUSA, MNONYYEHUs U
nepepaboTKMN NONYYEHHON MH(OPMaLUN 1 €& OCMbICNEHNS.

* BbIABNATL UMMINLUTHYO MH(OPMALMIO TEKCTA HA OCHOBE COMOCTAB/IEHUSA UNNOCTPATUBHOIO MaTepuana ¢
nHopMaLMell TeKCTa, aHanmn3a NOATEKCTa (MCNOMb30BaHHbIX A3bIKOBbLIX CPEACTB U CTPYKTYPbI TEKCTA).

* KPUTUYECKN OTHOCUTBLCS K PEKNAMHOIN MHopMauuu;

* HAXOAWTb CNOCO6bLI NPOBEPKN NPOTUBOPEYMBOI NHDOPMALLMU;

* onpefensTb [AOCTOBEPHYIHD WHMOPMAUMIO B C/lyvyae HaJMuus MNPOTUBOPEUMBON WM KOH(IMKTHOM
cuTyaumu.

MnaHnpyemble pe3ynbTatbl peanusauun nporpammbl  «dopmuposaHme WMKT-KOMNETEeHTHOCTU
obyuvaroLmxca» cpefcTBamMm npegMmeTa XUMmK:

Yuaumitca 8 knacca HayumTcs:

* BbICTYNaTb C ayAMOBUAEONOALEPXKKON, BKIOYAS BbICTYN/IEHNE Nepes AUCTaHLMOHHOW ayuToOpUei;

* yyacTBOBaTb B 00OCYXAeHUN (ayLMOBMAEO(POPYM, TEKCTOBLIA (POPYM) C MCNONb30BAHMEM BO3MOXHOCTEN
WHTepHeTa;

* ICNOMb30BaTb BO3MOXHOCTYW 3/IEKTPOHHON NOYTbI AN MH(HOPMALMOHHOIO 0OMEHa;

* BECTU NINYHbIV AHEBHUK (6710T) C MCMOMb30BAaHMEM BO3MOXHOCTEW NHTEpHETa;

* OCYLLLECTBNIATL 06pa3oBaTe/lbHOE B3aUMOAENCTBUE B MHPOPMALMOHHOM NPOCTPaHCTBE 06pa3oBaTe/lbHOro
yupexaeHus (nosyyeHue v BbINOHEHWE 3afaHWiA, NOMyYeHVe KOMMEHTapueB, COBEPLLEHCTBOBAHME CBOEN
paboTbl, hopmupoBaHme NOPTHOINO);

* cob6M0aTb HOPMbl MHOPMALMOHHON Ky/bTypbl, 3TUKN U MNpaBa; C YBaXKEHMEM OTHOCUTLCA K YacCTHOWA
MHOpMaLMM 1 UHHOPMALMOHHBLIM NpaBam ApYrux Nogen.

* ICMOMIb30BaTb Pa3INYHble MPUEMBbI MOMCKA MHpOpMauMn B VIHTepHeTe, MOUCKOBbLIE CEPBUCHI, CTPOUTH
3anpockl A5 Novcka NHpopMaLUy 1 aHann3npoBaTb PesybTaTbl NMOUCKa,;

* ICNONb30BaTh NMPUEMBI MOMCKA MH(OPMALMM Ha NEePCOHaIbHOM KOMMbOTepe, B MHOPMALMOHHON cpee
yupexzeHus 1 B 06pa3oBaTe/lbHOM NPOCTPaHCTBE;

* ICMOMb30BaTb  pa3/iMyHble OUOMMOTEYHbIE, B TOM YWUCNe 3SNeKTPOHHble, KaTanorum [Ans noucka
HEe06X0AMMbIX KHUT,;

* ICKaTb MH(OpMaLMI0 B pa3nMyHbIX 6a3ax AaHHbIX, CO3[4aBaTb W 3anONHATL 6a3bl JaHHbIX, B YAaCTHOCTU
MCMoMb30BaTh pas/inyHbIe ONpPeaenuTenu;

* hopmmpoBaTb CO6CTBEHHOE MH(OPMALMOHHOE MPOCTPAHCTBO: CO34aBaTb CUCTEMbI NAroK W pasmeLlaTb B
HUX HYXHble MH(OPMALMOHHbIE UCTOYHUKM, pa3MeLLaTh MH(OPMaLnio B VIHTepHeTe.

* BBOAWUTbL pe3y/bTaTbl W3MEpPeHWn W [pyrve UupoBble AaHHble A1 UX 06paboTKM, B TOM u4ucChe
CTaTUCTMYECKON 1 BU3yanunsaumu;

* MPOBOAUTbL 3KCMEPUMEHTbI U UCCNEL0BaHUSA B BUPTYaslbHbIX labopaTopusax

Yuaumitca 8 knacca nofy4ymT BO3MOXHOCTb Hay4YMTbCA:

* B3aMMO/eNCTBOBATb B COLMaNbHbIX CETAX, paboTaTb B rpynne Hag coobLeHneM (BUKK);

* y4acTBOBaTb B (DOPYMax B COLMaNbHbIX 06pa30BaTe/bHbIX CETHX;

* B3aV/IMO/ENCTBOBAaTb C MapTHEPAMU C UCMO/b30BaHMEM BO3MOXHOCTEN VIHTepHeTa.

* C03[aBaTb W 3aM0NHATb Pa3NNYHbIe ONpesenuTenu,;

* CNONb30BaThb Pa3INYHbIE NPUEMBI NOMCKA UHOPMaLUK B VIHTepHeTe B X04e YUYeOHOM LesTeNbHOCTY.

* POBOAMTb €CTECTBEHHO-Hay4YHble U COLMa/IbHbIE U3MEPEHNS, BBOAWUTL Pe3y/ibTaTbl U3MEPEHUI U ApYTUX
LMMPOBLIX faHHbIX U 06pabaTbiBaTh UX, B TOM YMC/E CTATUCTUYECKUN U C MOMOLLIO BU3yanu3auuu;

* aHa/IM3MPOBaTb pe3ynbTaTbl CBOEN LeATe/IbHOCTM W 3aTpavumBaeMbiX PecypcoB.

MnaHnpyemble pe3ynbTaTbl peanu3aynm nporpaMmmbl «OCHOBbI Yy4ebOHO-UCC/IEL0BATE/IbCKOA 1
NPOEKTHON AeATENbHOCTU» CPpeACcTBaMU NpegMeTa XMMUN:

Yuauymiica 8 knacca HayunTcs:



* NNaHNPOBaTb M BbIMONHATL Y4YebHOe uccnefoBaHMe W YYebHbIA NPOEKT, WCMoMb3ys 060pyfoBaHue,
MOZAENu, MeToAbl N NPUEMbI, afeKBaTHble 1ccnefyeMoli Npobeme;

* BbIGUpaThL M MCNOMb30BaTb METOAbI, PeNeBaHTHbIE paccMaTpMBaeMoli Npobneme;

* pacrnosHaBaTb W CTaBWTb BOMPOCbl, OTBETbI Ha KOTOPble MOryT OblTb MOMyYeHbl MNYTEM HAy4HOrO
nccnefoBaHns, O0TOMpaTb afeKkBaTHble MeToAbl MCCNeAoBaHus, (HOPMYIMpPOBaTb  BbiTeKalowue W13
nccnefoBaHUs BbIBOAbI;

* UCNO/Ib30BaTh Takne eCTECTBEHHO-HAay4YHble METOAbl M NPUEMBI, KaK Habn4eHMe, NOCTaHOBKa NP06eMbl,
BbIAB/KEHNE «XOPOLUE/ TMUNOTe3bl», 3KCMEPUMEHT, MOAENMPOBaHME, MCMNOMb30BaHWE MaTeMaTUYECKMX
MOZenei, TeopeTuyeckoe 060CHOBaHWE, YCTAHOB/IEHNE TPaHUL, MPUMEHUMOCTI MOLENN/TEOPUN;

* ICHO, /IOTMYHO WM TOYHO M3NaraTb CBOK TOYKY 3PEHWS, UCNO/b30BaTb A3bIKOBbIE CPEACTBa, afeKBaTHble
obcy>xaaemoin npobneme;

* OTIMYaTb (haKTbl OT CYXXAEHWA, MHEHWUIA N OLUEHOK, KPUTUYECKM OTHOCUTLCH K CYXXAEHUAM, MHEHUSM,
OLieHKaM, PEKOHCTPYMPOBaTb MX OCHOBaHMS;

* BUAETb M KOMMEHTUPOBATb CBA3b HAYUYHOTO 3HAHWS W LEHHOCTHbIX YCTAaHOBOK, MOPa/bHbIX CYXXAEHWI npu
MONyYeHNM, pacnpoCTpaHEHUN N MPUMEHEHUM HAYYHOTO 3HaHWS.

Yyauuniics 8 knacca Noay4ynmT BO3MOXHOCTb Hay4MThCA:

* CAaMOCTOATENIbHO 334YMbIBaTb, MAaHMPOBATb W BbINOAHATL Y4eOHOe WCCNefoBaHUe, YYEOHbIA U
coLManbHbIi NPOEKT;

* UCNO/Mb30BaTh AOrafKy, 03apeHue, UHTYULMIO;

* UCNO/Mb30BaThb TaKMe eCTEeCTBEHHO-HAayYHble MEeTOAbl M NPUEMbI, KaK abCTparmpoBaHue OT MPUBXOAALLMX
(hakTOpOB, NPOBEPKa Ha COBMECTUMOCTb C APYIMMMW M3BECTHLIMU (haKTaMu;

* LiefleHanpaBNeHHO U OCO3HaHHO pa3BMBaTb CBOM KOMMYHWKATVBHbIE CMOCOOHOCTM, OCBauBaTb HOBblE
A3bIKOBblE CPeACTBa;

* 0CO3HaBaTb CBOK OTBETCTBEHHOCTb 3a [JOCTOBEPHOCTb MO/YYEHHbIX 3HAHWI, 3a KayeCTBO BbIMO/IHEHHOTO
npoeKTa.

1. COOEPXXAHWE YUYEBHOTI O KYPCA

XUMWNA 8 knacc 6a30Bbli ypoBeHb (68 4acos)

Pasgen 1. OCHOBHbIe MOHATUA XUMUKN (YPOBEHb aTOMHO-MONEKYNSPHbIX NpeacTaBeHnin)

MpeameT XUMUA. XUMKUSA KakK YacTb eCTECTBO3HaHWA. BellecTBa U Ux CBOMCTBa. YMCTble BELLECTBA U CMECK.
MeTo/fbl NO3HAHWUA B XUMUW: HAONIOAEHME, SKCMepUMeHT. MpuemMbl 6e3onacHo paboTsbl ¢ 060py0BaHUEM U
BellecTBaMun. CTpoeHMe naamMeHu.

Unctble Bewectsa M cmecn. Cnocobbl OYMCTKM BeLLECTB: OTCTamMBaHue, (UbTPOBaHWE, BbliMapuBaHue,
Kpuctannusaums, guctunnauusa. ®@usmyeckme M XMMUYECKUe ABeHUA. XUMUYECcKue peakuuun. Mpu3Haku
XUMUYECKNX peakLnii 1 yCNoBUS BOHUKHOBEHUSA 1 TEYEHUS XUMUYECKUX PeakLuii.

ATOMbI, MONEKY/bl N NOHBI. BeLecTBa MONEKYIAPHOTO N HEMONEKYNSAPHOI0 CTPOeHNA. Kpuctaninyeckune u
amopdHble BellecTBa. KpucTannumyeckue pelleTKW: WOHHAA, aTOMHasa W MOnekynspHas. [lpocTble u
CNOXHble BewecTBa. XUMWUYECKUA 3nemMeHT. MeTannbl U HemeTanbl. ATOMHas efuMHMLUA Macchbl.
OTHocuTenbHaA aToMHaa Macca. A3blK XUMUW. 3HaKM XMMUYECKMX 3/1EMEHTOB. 3aKOH NMOCTOAHCTBA COCTaBa
BewlecTBa. Xumuyeckune  opmynbl.  OTHOCUTENbHAA  MONeKynspHas Macca. KayeCTBEHHbI K
KO/IMYECTBEHHbI COCTaB BellecTBa. BbluMcneHns no Xumuyeckum Qopmynam. Maccosas [ons
XUMUNYECKOro 3/1eMeHTa B C/I0XKHOM BELLIECTBE.

BafeHTHOCTb XMMUYECKUX 3neMeHTOB. OnpefeneHne BasieHTHOCTW 3/IEMEHTOB MO opMynam GUHAapPHbIX
coefjMHeHNA. CocTaBeHne XUMUYECKNX (hopMy 1 BUHAPHBIX COeLUHEHWI NO BaJIEHTHOCTY.

ATOMHO - MONeKynspHoe yuyeHue. 3aKOH COXpaHeHWs Macchbl BewecTB. XXU3Hb W AeaTenbHocTb M.B.
JNlomoHocoBa. XvMunyeckne ypaBHeHUs. TUnbl XUMUYECKNX peakLmia.

Kucnopog. HaxoxpgeHve B npupoge. [llonydyeHue kucnopofa B 1abopaTopym U MPOMBILLIEHHOCTW.
dusmyeckme M XUMMYECKMe CBOWCTBa Kucrnopogda. [opeHue. Okcuabl. TpuMeHeHMe  Kucriopoga.
KpyrosopoT kucnopoga B npupoge. O30H, annoTponusa kucnopoga. Bo3gyx u ero cocras. 3aliuta
aTMOC(epHOro BO3ayxa OT 3arps3HEHUIA.

Bogopoa. HaxoxpgeHnve B npupoge. [lonyyeHwe Bofopofa B nabopatopuvt U MPOMbILLIEHHOCTW.
du3nueckme M XMMUYECKMEe CBOICTBa Bogopona. Bopopos - BocctaHoBMUTENb. Mepbl 6e30nacHOCTM npu
paboTe ¢ BoJopoaoM. NMpuMeHeHne BOJOPOAa.



Boga. MeToabl onpegeneHns cocTaBa BOAbl - aHaiM3 M CUHTe3. Pusmuyeckme CBOWCTBA BOAbl. Boga B
npupose 1 cnocobbl ee OUNCTKN. A3pauus Bofbl. XUMUYECKMEe CBOMCTBA BOAbl. MprMeHeHne Boabl. Boga -
pacTBopuTENb. PacTBOPMMOCTL BeLlecTs B Boge. MaccoBasi 40N pacCTBOPEHHOI0 BeLLecTBsa.
KonnyecTtseHHble OTHOLWEHUA B xumuun. Konnyectso Bewectsa. Monb. MondpHaa macca. 3akoH Asoragpo.
MonsipHblii 06beM razoB. OTHOCUTENIbHAA NAIOTHOCTL ra3oB. O6beMHbIE OTHOLLIEHUSA ra30B NPU XUMUYECKNX
peakLmsx.

BaxKHeilwne knacCcbl HeopraHWYecKux coeauvHeHui. OKcuAbl: cocTas, Knaccugukauus. OCHOBHble U
KMCNOTHble OKcuabl. HomeHknaTypa OKcMAoB. Pu3nyecKre U XUMUYECKMe CBOWCTBa, MONyYeHue W
NnpYMeHeHe OKCUOB.

Mmopokenasl. Knaccugukaums rugpokengos. OcHoBaHusA. CocTas. LLlenoyum n HepacTBOPMMble OCHOBaHMS.
HomeHknatypa. ®u3nyeckne n XMMUYeCckne CBOMCTBA OCHOBaHWIA. Peakuus HelTpanusaumm. MonyyveHne un
NPUMEHEHNE OCHOBaHUA. AMMOTEPHbIE OKCUALI N TMAPOKCULbI.

Kucnotel. CoctaB. Knaccugukaumsa. HomeHknatypa. ®Pusnmyeckne U XMMUYECKME CBOMCTBA KUCNOT.
BblTeCHUTENbHbIV psAj MeTassoB.

Conu. CoctaB. Knaccugumkaums. HomeHknatypa. ®usmyeckme CBOMCTBa COMeil. PacTBOPUMOCTL COMell B
BoAe. XMMuMyeckue cBoiicTBa coneii. Cnocobbl NonyyeHns conei. MpumeHeHne coneil.

"eHeTMYeCcKas CBA3b MEXJY OCHOBHbLIMW KiacCaMu HEOPraHNYecKux CoeaunHui

PacuyeTHble 3agayu:

BbluncneHne OTHOCUTENIbHOM MONEKYNAPHOM Macchbl BellecTBa no ¢opmMmyne. BbluncneHve MaccoBo 4ou
3/lEMeHTa B XMMWYECKOM COEeLMHEHUWU. YCTaHOB/IEHWEe MNPOCTeiwei (Gopmysbl BellecTBa MO MacCOBbIM
A0NAM 3/1eMEHTOB.

HaxoxxaeHne mMaccoBO [0/M pacTBOPEHHOIO BeLLecTBa B pacTBope. BblumMcneHne maccbl pacTBOPEHHOIO
BeLLecTBa 1 BOAbl 419 NPUTrOTOB/IEHUS pacTBOpa OnpeAenéHHOM KOHLEHTpaumu.

OO6bEMHbIE OTHOLLEHMS ra30B NPU XMMUYECKUX peakLmsX.

BbluncneHns no XMMMYeckKMM ypaBHeHNAM Maccbl, 06bEMa 1 KOMMYecTBa BellecTsa 04HOro 13 NpoLyKToB
peakLmmn rno macce UCXOAHOro BeLlecTBa, 06bEMY UM KONIMYECTBY BELLLECTBA, COAepXKallero onpesenéHHyo
AONK0 MPUMECENA.

Pasgen 2. TlepuoAMYecKUiA 3aKOH W MNepuofmnyeckas CUCTeEMa XUMUYECKUX anemeHTos .M.
MeHpeneesa. CTpoeHue aTtoma.

MMepBble MOMNbITKA KNacCUPUKaLUN XUMUYECKUX 3N1eMeHTOB. [MOHATME O rpynnax CXOAHbIX 3/1EMEHTOB.
EcTecTBEHHble CeMeliCTBa LLEN0YHbIX METaN/I0B U rasoreHoB. bnaropogHble rasbl. NepnoguMyeckuii 3aKoH
O.N.MeHpeneesa. lMepuofgnyeckas CUCTEMA KakK E€CTECTBEHHO - Hay4yHOe KnacCUuKaums XMMUYECKUX
anemMeHToB. TabnuyHaa opma npeAcTaBNeHUs KnacCUMKauumM XMMUYECKUX 3fieMeHToB. CTpyKTypa
Tabnuubl «Meprognyeckas cucTeMa XMMUYECKNX aneMeHToB .M. MeHpeneesa» (KopoTkas opma): A- 1
B- rpynnbl, nepuogbl. ®n3nMYeCKniAi CMbICTT NOPALKOBOIO 3/1EMeHTa, HOMepa nepuoja, HoMmepa rpynnbl (4ns
anemeHTOB A-rpynn).

CTpoeHuWe aToma: A4p0 U 3NeKTPOHHas 060/104ka. COCTaB aTOMHbIX f4ep: MPOTOHbI U HEMTPOHBI. 30TOoMbI.
3apag aToMHOro fi4pa, MaccoBOe YMC/0, OTHOCWUTE/IbHas aTtomHas Macca. CoBpeMeHHas (PopMyInMpoBKa
MOHATUS «KXUMUYECKUI 3NEMEHT».

AneKTpoHHas 0060/104Ka aToMa: MOHATUE 06 3HEPreTMYecKOM YPOBHE (3/1EKTPOHHOM C/l0e), ero EMKOCTM.
3anofiHeHNe 3NEeKTPOHHbLIX C/I0eB Yy aTOMOB 3/IEMEHTOB MEPBOro - TpeTbero nepuofoB. COBpPEMEHHad
(hopMyIMPOBKa NePUOLMYECKOr0 3aKOHa.

3HayeHne Mepuoagnyeckoro 3akoHa. HayuHble pgoctuxkeHus [O.W. MeHgeneesa: umcnpasnieHue
OTHOCMUTE/IbHbIX aTOMHbIX Macc, NpefcKas3aHuWe CYLLEeCTBOBaHWA HEOTKPbITbIX 3/1eMEHTOB, MepecTaHOBKU
XUMWUYECKMX 3/1EMEHTOB B NMepuogmnyeckoni cucteme. XXusHb u geatenbHoctb [./. MeHgeneesa.

Pa3sgen 3. CTpoeHune BeLlecTsa.

ANeKTPoOTPULIATENBHOCTb XMMUYECKUX 3/1eMEeHTOB. OCHOBHbIE BWAbl XMMWYECKON CBS3M: KOBa/IEHTHas
HenonsipHasl, KOBa/IEHTHas MOMspHas, WMOHHas. BaneHTHOCTb 3/1EMEHTOB B CBETE 3/IEKTPOHHOW TeopuMm.
CteneHb okuncneHus. MpaBuna onpegeneHns CTeneHe OKNCIEHNS 3/1EMEHTOB.

Il. TEMATUYECKOE NMNMAAHNPOBAHWE (no pasgenav)



Ne Ha3BaHWA rnasbl KonnyectBo Konunyectso  KonmyecTtso
n/n yacoB KOHTPO/IbHbIX MPOBEPOUYHbIX
paboT paboT

1 TllepBoHavanbHble 23 1
XUMUYeckmne
MOHATUA XNMUN

2 Kwucnopog, ropeHne 7 2

3 Bogopog 2
4. Bopa, pactsBopbl 5 1

5. KonnyecTBeHHbIE 5
OTHOLUEHUS B XUMUU

6.BakHelLLne Knacchl 1 1 1
HeopraHN4YecKmx
COeANHEHNI

7.Meproanyecknini 3aKoH n 4 1
CTpOeHne aToMa

8.CTpoeHue BeLlecTBa. 4
Xnmmnyeckasi cBs3b

BCEro 61 3 4

WTtoro: 68 yacos

KPUTEPUN OLUEHKIWN OBPA3OBATEJIbHbIX PE3Y/IbTATOB OBYUYAKWMXCA MO
XNMUNN
CwucTeMa OLeHMBaHMA B NpeaMeTe XUMUS:
1. OueHKa yCTHOro oTBeTa.
OTmeTKa «5» :
- OTBET MOJIHbIV 1 NPaBU/IbHbI HA OCHOBaHWUW U3YYEHHbIX TEOPUIA;
- MaTepvan U3N0XeH B ONpPeAeNeHHON NOrMYeckKol Nocnef0BaTe/lbHOCTH, IMTePaTYPHbIM S3bIKOM;
- OTBET CaMOCTOATE/bHBbIA.
OTmeTKa «4» ;
- OTBET MOJIHbIV 1 NPaBU/IbHbIV HA CHOBaHWUMN U3YUYeHHbIX TEOPWUIA;
- MaTepuan U3N0XeH B ONpPeAeNeHHON TOrMYeckor NocnefoBaTeIbHOCTU, NPU 3TOM AONYLLEHbI ABE-TPU
HEeCYLLEeCTBEHHbIe OLUMOKN, UCMPaB/iEHHbIEe MO TPe6OBAHUIO YUUTENS.
OTmeTKa «3» :
- OTBET MOJHbINA, HO NPX 3TOM AOMYLLEeHa CyLLeCTBEHHAs OWNOKa NN OTBET HEMOJHbIN, HECBA3HbIN.
OTMeTKa «2»:
- NpW 0TBETE 06HAPYXXEHO HEMOHMMaHWE yyalumca OCHOBHOIO CofepXaHus y4ebHOro matepumana um
AONYyLLeHbl CyLLEeCTBEHHbIE OLLUMOKM, KOTOPbIe YYaLLUIACA He MOXET UCMPaBUTb NPW HaBOAALLMX BOMPOCAaX
yuuTens, OTCyTCTBME OTBeTA.
2. OueHKa aKcnepMeHTanbHbIX yMeHUiA. OueHKa CTaBUTCS Ha OCHOBaHWM HabNOAEHUS 3a yYalLMMuUCs 1
NMNCbMEHHOr0 0TYeTa 3a paboTy.
OTmeTKa «5»:
- paboTa BbINO/HEHA NO/IHOCTLIO U NPaBU/IbHO, CAeNaHbl NpaBuUsbHbIE HABMOLEHNSA Y BbIBOAbI,
- 3KCMEPUMEHT OCYLLECTB/IEH MO MAaHy C y4eTOM TEXHUKM 6e30MacHOCT 1 NpaBma paboTbl C BELLECTBAMU U
obopy0BaHNEM;
- NPOAB/IEHbI OPraHM3aLNOoHHO - TPYAOBbIE YMEHUS, NOALEPXKMBAOTCA YMCTOTa paboyero MecTa U NopsgoK
(Ha cTone, 3KOHOMHO MUCMOMb3YHTCA PeakTUBbI).
OTmMeTKa «4» :



- paboTa BbINOJIHEHA NPABU/IbHO, CAeNaHbl NpaBu/ibHble HabNOAEHUS U BbIBOAbI, HO MPU 3TOM 3KCMEPUMEHT
MPOBeLEeH He NONHOCTLI0 UM AOMYLLEHbI HECYLLLECTBEHHbIE OLINOKY B paboTe C BelecTBamun un
obopyoBaHNEM.

OTmeTKa «3»:

- paboTa BbINOJIHEHA NPABU/bHO HE MEHee YeM HarosIoBUHY UK AONYyLLeHa CyLLeCTBEHHAs OLWMOKa B X0e
aKcrneprMMeHTa B 06BbACHEHUK, B OhOpPMIEHUN paboThbl, B COOMOAEHUM NPaBUI TEXHUKK 6€30NacHOCTU Ha
paboTe C BellecTBaMu U 060py0BaHMEM, KOTOpPas UCNpaBNseTcs No TpeboBaHNIO YUUTENS.

OTmeTKa «2»:

- fjonyuleHbl aBe (1 60/1ee) CyLeCTBEHHbIE OLUMOKN B XOAE: IKCMEPUMEHTA, B 06BbACHEHWUN, B 0hOPMIEHNN
paboTbl, B CO6/OAEHUN NpaBU TEXHUKK 6e30MnacHOCTU npu paboTe ¢ BellecTBaMy U 060pyL0BaHUEM,
KOTOpble yYalluiAcs He MOXET UCMpPaBUTb Aaxe Mo TPebOBaHMIO yunTens;

- paboTa He BbIMOMIHEHA, Y YYallerocs OTCYTCTBYET 3KCNepuUMEHTa/IbHbIe YMEHMS.

3. OueHKa YMEHWI peliaTb pacyeTHbIe 3a4auMn.

OTmeTKa «5»:

- B JIOTUYECKOM PacCy>X[eHUN N PeLleHn HeT OLWKOBO0K, 3aada peLleHa paLnoHanbHbIM CnocobomM;
OTmeTKa «4»:

- B JIOTYECKOM PaCCY>XAEHUWN N PeLLEHNs HET CYLLLeCTBEHHbIX OLLIMOOK, HO 3ajaya peLleHa
HepaunoHanbHbIM CNOCOO0M, UK AONYLLEHO He 60/ee ABYX HECYLLECTBEHHbIX OLUMOOK.

OTmeTKa «3»:

- B JIOTUYECKOM PaCCY>X[EHNUUN HET CYLLEeCTBEHHbIX OLINOOK, HO JOoMYyLleHa CyLLeCTBEHHAA OLWNOKa B
MaTeMaTUyecKmnx pacyerax.

OTMeTKa «2»:

- IMEeTCH CYLLLeCTBEHHbIE OLUNOKN B TOTMYECKOM PAaCCyXAeHUN U PeLLIEHNN.

- OTCYTCTBMe OTBETA Ha 3a/laHue.

4. OueHKa MUCbMEHHbIX KOHTPO/IbHbIX PaborT.

OTmeTKa «5»:

- OTBeT MOJIHbIA U NPaBU/IbHbIA, BO3MOXHA HeCYLLLeCTBEHHAS OLLUMOKa.

OTmeTKa «4»:

- OTBET HEeMOJHbIN UK AONYLLEHO He 60/iee ABYX HeCYLLeCTBEHHbIX OLUMGOK.

OTmeTKa «3»:

- paboTa BbINOJIHEHA HE MEHee YeM Hamno/0BMHY, AONYyLeHa 0fHa CyLlecTBeHHas ownbka 1 npyu 3TOM ABe-
TPY HECYLLECTBEHHbIE.

OTmeTKa «2»:

- paboTa BbINOJ/IHEHA MEHbLLE YeM HaNoI0OBUHY WM COAEPXUT HECKO/bKO CYLLLECTBEHHbIX OLUMOOK.

- paboTa He BbIMNO/HEHA.

Mpu OLeHKe BbINO/HEHUA NMUCbMEHHON KOHTPO/IbHOW PaboTbl HEOOXOAMMO YUNUTLIBATL TPebOBaHMS
eiHOro opgorpaMyeckoro pexmnma.

5. OueHKa TeCcToBbIX paboT.

TecTbl, COCTOALLME U3 NATU BOMPOCOB MOXHO MCMO/Ib30BaTh NOC/e U3YYEHUN KaXA0ro marepmana (ypoka).
Tect 13 10— 15 BonpocoB UCNosb3yeTcs 415 NepuoMyeckoro KoHtpons. Tect n3 20—30 Bonpocos
Heo6X04MMO UCMNOMb30BaTh A1 UTOrOBOr0 KOHTPOSIA.

[Mpun oueHMBaHMM UCNONb3YeTCA CnefytoLlan LkKana: And Tecta U3 NATh BOMpoOCoOB

* HET OLUIMBOK — OLEeHKa «5»;

* 0[Ha OLUNOKaA - OLLeHKa «4»;

* IB€ OLUNOKM — OLEHKA «3»;

* TPU OLWNOKN — OLEHKA «2».

Ons Tecta n3 30 BONPOCOB:

» 25—30 npaBu/bHbIX OTBETOB — OLIEHKa «5»;

* 19—24 npaBuNbHbIX OTBETOB — OLIEHKa «4»;

* 13— 18 npaBubHbIX OTBETOB — OLIeHKa «3»;

* MeHblle 12 npaBufibHbIX OTBETOB — OLIEHKa «2».

6. OueHKa npoekTa.

[MpPOEeKT OLEHMBAETCA NO CNeLYIOLWMM KPUTEPUSM:



No
n/n

Temaypoka

[MpegmveTt
XUMUN.
BewiectBa 1
nX CBOlCTBa

MeTogpbl
Nno3HaHus B
XUMUN
TexHuka
6e3onacHocT
1 npu pa6oTte
B KabuHeTe C
peakTBamm
O6opypgoBaH
nem.

[Mprembl
6esonacHoli
paboTbl ¢
obopyaoBaHu
eM .
CTpoeHue
naameHu
CBeYMN.

YucTtble
BeLecTBa U
CMecKu

Twvn
YPOK

BBeg
€Hue

Ypok
HOBbI

3HaH
ni

Mpak
Tnye
CKas
pabo
Ta

Ypok
nony
YeHn

3HaH
nid

neMeHTbI cogepiKa
HUS

Xumua

dur3nyecKoe Tesno
BeulecTBo
CBolicTBa BeLLecTBa
3agaun xvmunn

HayuHble meToabl
HabntogeHve, onncaHue
OKCMEPUMEHT,
n3MepeHue
MogenuposaHue

J1abopaTopHbIii LITaTUB
CnivpTtoBka

Mpobupkmn
dapdopoBas vaLLKa

UncTble BeLecTea
Cmecu roMmoreHHble
["eTeporeHHbIe
OTcTanBaHue
PUnNLTPOBaHE,
[eACTBME MarHMTOM
Auctunnaumsa
KpucTanmsaums

* COOM0AeHNE TPeBOBaHUI K €r0 0POPMEHNIO;
* HE06XOAMMOCTb M OCTATOUYHOCTb A/t PACKPLITUA TEMbI NPUBEAEHHOW B TEKCTe NPOEKTa MH(opMaLmu;
* YMeHUe obyyaroLlerocs cB0O60LHO M3naraTb OCHOBHbIE NN, OTPAXKEHHbIE B NMPOEKTE;
* CNOCOBHOCTbL 06YYatOLLErocs MOHATL CYThb 3a/laBaeMbIX YNIEHAMW aTTeCTaLMOHHOM KOMUCCUM BONPOCOB 1
chopMynMpoBaTb TOYHbIE OTBETbI Ha HUX.

TpeboBaHNA KYPOKY
3YH

3HaTb:

UT0 n3yyaeT Xmmus
Ee 3agauun

YMeTb pasnmyatb Tena
N BeLLecTBa
CpaBHuBaTb CBOVCTBA
pa3HbIX BELLECTB
Pasnunuatb Bewlectsa
no 1x cBoOicTBam
3HaTb:

UTo Takoe mMeTo[
YMeTb MOACHATb
Hayu4HbIA METOq,

3HaTb NpaBwnia
6e3onacHoi paboTbl B
XUMNYECKOM KabuHeTe

3HaTb:

CTpoeHue
JlabopaTopHoro
wratuea

CnnpToBKHM
CTpoeHve nnameHn
YMeTb Nosb30BaThCA
[aHHbIM
060opyaoBaHMeM

3HaTb:

OfHopoaHbIe,
HeoLHOPOAHbIe CMecU
UucTble BellecTBa
Cnocobbl pasgeneHus
cmeceit

YMeTb NPUMEHUTL
cnocob paspfeneHns K

KaneHfgapHo-TemaTun4yeckoe nnaHupoBaHue xmummsa 8 (68 yac.)

Bua koHTpons

YcTHas paboTta
J1abopaTopHbIi OnbIT
«U3yYeHmne
(hV31YECKNX CBOCTB
BeLecTB

YCTHbI onpoc
C anemeHTamu
TeCcTUpOBaHUS

c1

Pa6oTa c TeTpagbto

PaboTa ¢ TeKCTOM 1
puc. y4ebHnKa

Aneme
HTbI
gonon
HUT.
Copep

C.17
Ne5a0n

Bbipa
LmBaH
ne
KpucTa
nnos

A/3

C.4-6
C7
Nol,2y
3-4n
5pnon.

C.8-10
c1
Nel,2y

C.12-13
Puc.4-6
n3yunTb

C.14-17
C.18
TecT.
YCTHO
C.17
Neln
No2-4y

Jarta
MnaH
dakT



6

10

dusnyeckue
7
XUMUYecKne
SAB/IEHUS

ATOMBlI,
MOJIEKY/TbI 1
VOHBbI

BellectBa
MOJIEKYIAPHO
rou
HeMoJsIeKynap
Horo
CTPOEHUA

MpocTbie 1
C/IOXKHble
BeLLEeCTBa

Xnmmnyeckue
3/1EMEHTbI

OTHoCUTENbH
as aToMHast
Macca
XUMMWYECKUX
3/1EMEHTOB

Kom6
NHUP
OBaH
HbIA

YPOK

Ypok
Mony
YeHn

3HaH
nii

Kom6
NHUP
0BaH
HbIIA

YPOK

Ypok
nony
YeHu

3HaH
nid

Komb6
NHUP
0BaH
HblIlA

YPOK

Ypok
nony
YeHn

3HaH
nii

XnmMmnyeckue
du3snyecKme SBMeHNS
Mpr3HaKN XMMUYECKINX
N (PU3NYECKNX SBEHNIA
3HaueHe SIBNeHUI B
npupoge

W >Xn3HM yenoBeKa

XUMUNYECKU [eNvMble U
XUMMWYECKWN HEJEe/TMMble
YacTuLbl
OnemMeHTapHble YacTuLbl
VOHbI

ATOMHble
MonekynsipHble
VOHHble
KpUCTa/IINYeCKMe
peLLeTKM aMopdHble
BeLLecTBa

Cwmecn

UucTble BelLiecTBa
MpocTble

CnoxXHble BelLlecTBa

lMpocToe 1 cnoxkHoe
BELLIECTBO
XNMNYECKWNIA 3/1IEMEHT

EAVHWULBI M3MepeHst
macchbl

Pas3INYHbIM CMecAM.

3HaTb:

OnpepeneHus
hrsnyeckux un
XVIMUYECKUNX peaKLuii
YcnoBus NpoTeKaHus n
BO3HWKHOBEHMS
peakuuin

YMeTb pasimyaTtb
(hr3myeckme 1
XUMUYECKME SIBNEHUA
3HaTb MOHATWE aToM,
MOJIeKYa, VOH

YMeTb pasnnyarb aTom
N MOJeKyy
OO6bACHATD
hr3myeckme n
XUMUYECKIME SIBNEHUA
C TOUKM 3peHus
aToOMHO-
MOJIEKYIIPHOI O YYeHUs

3HaTb: TUMbI
KPUCTa/I/TMHECKNX
peLLeToK

YMeTb pasnnyatb 1
onpeaensite TUNbI
PELLETOK MO CBOCTBaM
BELLIECTB.

3HaThb:

OTnn4me cmeceii oT
UMCTbIX BELLECTB
MpOCTbIX U CIOXHBIX
BELLIECTB

YMeTb CpaBHMBaTb
CMECU N XUMUNYECKIMe
CoejUHEHUS

3HaTb onpegeneHne
XUMWNYECKOr0 3/1IeMeHTa
YMeTb pasimyarb
XVIMUYECKNIA 3MIEMEHT U
NPOCTOE BELLECTBO
[MpocToe n cnoxHoe
BELLECTBO

3HaTb:

OnpepgeneHve
OTHOCUTE/IbHasA
aroMHas macca

YMeTb CpaBH/BaTb
Maccbl pa3HbIX aTOMOB
YMeTb HaxoanTb

YCTHbIIA onpoc

YcTHas pabota u
paboTa ¢ TeCToM

Pa6oTa c puc.
y4yebHMKa.

YCTHbIA onpoc no
cxemam u Tabnmuam
y4yebHUKa

YcTHas pabota
C TekcTom

PaboTa ¢
NepuUoANYeCcKoit
Tabnmueii 4. L.
MeHpeneesa.

noeap
Conn
onekTp
OHHOE
npwo

Cratbs
06
anxum
nn.

Jon.

KHura
B.W.
AcTtap
ypoBa
«Jlomo
HOCOB:
ons
CnaBb
Hapoja
poccuii
CKOro»

QrneKTp
OHHOe
npwso
>KEH
MMpocT
ble 1
CNOXKH
ble
BeLLeCT
Ba.

C.21-23
C.24
Nel,3y
Ne2n
TecT
YCTHO

C.25-27
C.28
No2-8y
Tect
YCTHO

C.29-31
C.32
Nel,3,4y
TecT
YCTHO.

C.33-35
C.36
Nol-3y
TecT
YCTHO.

C.37-39
Neol,2y
3n.

C.40-41
Cc41
Nol-3y



1

12

13

14

15

16

A3bIK XUMUN.
3Haku
XUMWNYECKUX
3/1eMEHTOB.

3aKoH
MOCTOSIHCTBA
cocTaBa
BeLLlecTBa

Xnmnyeckue
thopmy/ibl.
OTHOCUTE/bH
as
MONEKYISpHA
s macca
BelLlecTBa.

BbluvcneHna
o
XUMNYECKNM
thopmynam.
Maccosas
fonsa
3/1EMeHTa B
COeANHEHNN
PeweHne
3a4a4 o
XVUMMUYECKOM

thopmyne.

BasieHTHOCTb
XUMUYecKux
3/1eMEHTOB.

OnpepgeneHve

Ypok
nony
YeHU

3HaH
nii

Kom6
NHUP
0BaH
HbIIA

YPOK

Ypok
nony
YeHun

3HaH

mnm

Ypok
Mpak
Tnye
CKUX
yMeH

o

m

Ypok
3akp
enne
HUS
3HaH
nii n
npak
Tnye
CKUX
yMeH
wii
Ypok
nony
YeHU
A

XMUYecKne CUMBO/IbI

BelecTBa
MOJIEKY/IAPHOr0 U
HEMONEKYNSAPHOro
CTPOEHUA

3akoH MNMpycTa

Xumnueckas hopmyna
NHpeke

KoathpumeHT
KauecTBEHHBbIN U
KO/INYeCTBEHHBI COCTaB
MOJIEKY /b
OTHocuTeNbHaA
MOJIEKYNsipHast macca
BeLLlecTBa.

OTHocuTeNbHaA
MOJIEKYNsipHast macca
MaccoBble 0THOLLIEHNSA
MaccoBble fonu
BbIBOA XMMUYECKNX

thopmyn.

OTHocuTeNbHaA
MOJIeKyIipHasa macca
MaccoBble OTHOLLIEHUS
MaccoBble fonu
BbIBOL XMUYECKUX

thopmyn.

BaneHTHOCTb, 6UHAPHbIE
coeiHeHNS

OTHOCUTENbHYIO
aToOMHYI0 Maccy
anemeHTa Mo Tabsmue
MeHpeneeBa

3HaTb: Ha3BaHue U
NPOU3HOLLIEHWe
XMUMUYECKNX CUMBOJI0B
YMeTb HaiTu 3HaK 1
3HaYeHue
OTHOCUTE/bHOW
aTOMHO Macchbl B
neproaNYecKoi
Tabnumue.

3HaTb onpegeneHve n
YMeTb MOACHUTb
CYLLIHOCTb 3aKOoHa
[MpycTa

YMeTb BbINOMHATb
pacyeTbl Ha OCHOBe
[aHHOro 3aKoHa
3HaTb:

Kakyto nHgopmauuto
MOYXHO NOYYUTb O
BeLLlecTBe Mo ero
XUMUYECKOol thopmyre.
YMeTb pasnmyarb
NHAEKC 1
KO3(ppULMEHT, 3HATb
UYTO OHW MOKa3bIBAtoT,
yMeTb 3anucatb
XUMUYECKYIO (hopmyy
BeLLeCTBa.

3HaTb:

Ddopmysy BblUUCIEHUSA
MaccoBOW [o/n

XUMWNYECKOI 0 3/IEMEHTA

YMeTb peLlaTh 3agaun
Mo XMMWUYECKOW

thopmyne

dopMUpoBaTh HaBbIKU
peLueHns 3a4ay no
XUMUYECKON hopmyne.

3HaTb onpefeneHue
BaJIEHTHOCTY
YMeTb onpegenaTb
BaJIEHTHOCTb B

PaboTa ¢
CUrHA/TIbHBLIMM
KapTouKamm 1
nepuognNYecKoi
Tabnuuen.

Pa6oTa c TeTpagbto

Pa6oTa c gockoi n
TeTpasbto

PaboTta B TeTpaau.

Pa6oTay fockn 1 B
TeTpagu

Pa6oTa B TeTpagu

C.42-
43

C44
Nel-3y
Nedpon.

C.45-46
Nel-3y

C.47-48
Nel.2y
6,7y

8n
Ne3-5n

C.51-53
Nel-4n
Ne5-8
Bb160p.

C.54
No5-8n

Mpuno  C.55-58
XK. Nel,2y
Buorpa Ne3-5n
tms



17

18

24e

19

20

21

22-
23

BaJ/IEHTHOCTU
3/1IEMEHTOB

CocTaBneHue

thopmyn no
Ba/IEHTHOCTW.

ATOMHO-
MOJIEKYIAPHO
e yyeHve

3aKoH
COXpaHeHns
Macchbl
BELLECTB

Xnmmnyeckue
ypaBHeHUA

Twvnbl
XVIMUYECKUX
peaKkumit

[MoBTOpEHNE
TeMbI
«[lNepBoHayan
bHble
XUMUYecKume
MOHATUSA»

3HaH

)

mnm

Ypok
yrny
6neH
us
3HaH
nin
0630
PHbIi

YPOK

Ypok
nony
YeHu
A
3HaH

nm

Ypok
nony
YeHu

3HaH
nii

Komb6
NHMP
0BaH
HbIiA

YPOK

Ypok
noBT
opeH
ns

BaneHTHOCTb, 6UHAPHbIE
coeiHeHMS

ATOMbI
Monekynbl

MpuU3HaKM XUMUYECKMX
peakuuin
Macca

X1MUYeCKUe ypaBHeHUS
XnMrYecKue peakumm
NHpekc

KoathdpuupmeHT,
Ba/1IEHTHOCTb.

Peakuuin pa3noxeHuns
CoeanHeHus
3ameLLeHus

duranyeckne n
XUMUYECKNE peakummn
MpocTble 1 CNoXHbIe
BeLLecTBa

Xumunyeckue opmynbl
BaneHTHOCTb,
cocTaB/ieHune hopmy/ Mo
Ba/IEHTHOCTU
BbIUMC/IEHNE MO

6MHapPHbIX
COEIUHEHNSIX.

YMeTb

CocTaBnsTb
XUMUYECKINE
Ddopmysibl GUHAPHbIX
COEfIMHEHNIA.

Pa6oTa B TeTpaaw.

3HaTb OCHOBHbIE Pab6oTa c TekcToM.
NOJIOXKEHNS aTOMHO-
MONEKYIAPHOIO Y4eHUs
YMeTb 06bACHNTb
hr3myeckme n
XUMUYECKUE SABMEHNS C
TOYKM 3PEHMSA aTOMHO-
MOMEKY/ISIPHOMO
YYeHusl.

3HaTb hopMyIMPOBKY
3aKoHa

CoxpaHeHusi macchbl
BelLlecTBa

YMeTb ero
WACTPUPOBaTb
nprvMepamun 06bACHATb
C TOYKM 3peHus
aTOMHO-
MOEKYIAPHOMO Y4eHUs

Pa6oTa ¢ TekcTOM U
TeTpafbto

PaboTa ¢

TeTpagbto n
y4ebHUKOM Mog
KOHTPOEM yunTens

3HaTb, UTO Takoe
XUMWNYECKOoe
ypaBHeHWe,

YT0 nokasbIBaeT
XUMWNYECKOe
ypaBHeHWe,
YMeTb COCTaBNATb
XUMWNYECKoe
ypaBHeHMe, NpuUMeHsas
3aKOH COXpaHeHns
MaccCbl BeLLecTBa

3HaTb anropuTM Pa6oTa ¢ TeTpagabto 1

COCTaB/IEHNS! y AOCKM nog,
XUMUYECKOT0 KOHTPO/IEM YUNTENS
ypaBHeHMs

YMeTb onpeaensite TuM
XVMUYECKOI peakLum

3HaTb: Pab6oTa c TeTpagbto n
OnpepgeneHve YUEBHNKOM,
hmsnyecknx PaboTay gocku nog
W XMmnueckmnx KOHTPO/IEM YUUTENS.
ABNEHNIA

YMeTb UX pasnnyaTh 1
NPVBOAUTL NMPUMEPBI,

PaznnuyaTb NpocTble 1

CNOXHble BELLECTBa

PpaHK
neHpa.

C.59-60
Nel-6n
BbI6OP

C.61-62
No2y3n

C.63-65
Nel-4y

C.69-70
C71
No2y
15n

C.69
C.70
Pnc.23
Cc71
No2y
Ne3n
21-23
C.33-35
C.43
Tab6.2
C.47-48
C.51-53
C.55-56
Tab.Ne3
C.57



24

25

26

27

28

29

KoHTponbHas
paboTa no
Teme

«
[MepBoHayasib
Hble
XUMUNYECKME
MOHATUSA»
AHanus
KoHTposibHO
 paboTbl.
Kwncnopog,
Okcunfpbl,
ropeHwve.
Obwwasn
XapakTepucT
nKa
Kucnopoga
HaxoxgeHune
B NPUpPOze.
[Mony4yeHne
Kucropogas
nabopaTopun
n
MPOMbILLIEH
HOCTK

CsoiicTBa
Kucnopoaa

[Monyrogosas
KOHTPO/IbHast
paboTa

[MpnmeHeHne

XUMUYECKM hopmMyiam
XUMUYECKUNe YypaBHEHNS
Twunbl XMMUYECKUX
peakuuii

Ypok
KOHT
pons
3HaH

nm

Beog [pocToe BeLlecTBo
HbIIA XUMUYECKNIA 3NIEMEHT
YPOK

B

TeMy

Ypok
yrny
6neH
75
3HaH
nin

KaTanumsaTop, TUnbl
XUMUYECKUX peaKLmii

Komb6
NHUP
OBaH
HbIlA

YPOK

HopmasibHbIe ycnosus
["opeHue

Peakunun okucrieHus
Okcunibl

KoHT
ponb

3HaH

nin

Kom6 POTOCUHTES,

YMeTb COCTaBNATb
XUMUYeCKUe hopmynbl
Nno Ba/IEHTHOCTYU
OnpegensTb
Ba/IEHTHOCTb MO
XUMUYECKOI thopmyrie
CocTaBnatb
XUMUNYECKME
ypaBHeHUsI
OnpefensTsb TvN
XUMUNYECKOW peakLmn

INpoBepuTb YpoBEHb
YCBOEHWUSI OCHOBHbIX
NOHATUIA N yMeHWTA
TeMbl

YMeTb 1aBaTb Pa6oTa ¢ y4ebHUKOM
XapaKTepuUCTUKY 1 NeproanyecKomn
XVMUNYECKOro Tabnuuei

3/1IEMEHTa, UCnonb3ys

NepUoANYECKYHO

Tabnmuy

MoBTOPUTL 1 YrNyouTh
3HaHVIS U yMEHUS
COCTaB/IeHSA
XVIMUYECKMX PeaKLuunii
MCNOMb3ysl MOHATHE
YCMoBuS peakLum
3HaTb crocobbl
cobupaHusa Kucnopoga
N YMETb MX MOSICHUTD.
YMeTb COCTaB/SAITb
XvMuyeckue hopmyIbl
OKCWJO0B 1 faBaTb UM
Ha3BaHus

CocTaBnatb
XMMUYECKUE
YpaBHEHUS peaKLii
rOpeHUsi BELLIECTB B
KI1C/I0poje.

BbIsSIBUTb YPOBEHb
3HaHWIA Mo
NpoligeHHbIM TeMam

Pa6oTa c TeTpagbto n
[OCKOiA

Pa6oTaB TeTpagu ny
[OCKM

3HaTb: YcTHas paboTta

Bugeo
(hparm
EHT B

3NeKTP
OHHOM
npwuo
YKEHUU

Bugeo
(hparm
eHT B

3NeKTp
OHHOM
npwio
KeHUn

C.58
C.59
C.6667
C.69-70

C.72
C.75
Nelpon.
Ne6n
C.76
Nel,2y

C.72-75
No2y

3y
Ne4,5n

C.77-79
C.80
Ne4,5,
66

No7n
Jon.

cs1



30

31

32

33

34e

34

Kucopoga.
KpyrosopoTt
Kwuncnopoga B

npupoge.

O30H.
Annotponusa
Kucropoga.

[MoBTOpEHNE
TeMbl
«Kwncnopopg

[MpoBepoyHas
paboTa

Mo Teme
«Kwucnopog,
ropeHvie»

Bosgyx nero
cocTaB

naBa3
Bopgopon
Ero obwas
XapakTepucT
nKa,
HaxoXaeHue
B NPUpoLe wn
nonyyeHvie

NHUP
0BaH
HbIA

YPOK

Ypok
nony
YeHu

3HaH
nii
Ypok
nosT
opeH
nsa

Ypok
npom
exyT
OYHO
ro
KOHT
pons
3HaH
ni
Ypok
nony
YeHu

3HaH
Wit

Ypok
nony
YeHn

3HaH

o

mnm

KpYroBOpoT KUCMopoaa B

npvpoge

O30H. O30HOBbI 3KpaH
Annotponus.
ANNOTPOMNHbIE
MoanprKaumm
Kucnopoga

CocTaBHbIe YacTu
BO34yxa
BnaropopHble rasbl
["opeHne CNoXHbIX
BELLIECTB

Twvnbl peakuwii
Bogopos
Annapat Kunna
Comm

O6nacTv NpYMeHeHKs
Kucropoga

YMeTb 00BbACHUTD KakK
npoucxoanT
KpYroBOpoT Kucsopoga
B npupoge

3HaTb MoHATUe
annoTponuu,
ANNOTPOMNHbIX
MoaUpUKaLia, ymeTb
O6BACHUTL NPUYNHY
annoTponun

3HaTb XapaKTepUCTUKY
M CBOICTBa KUcIopoga
YMeTb 3anncbIBatb
YPaBHEHWSI FOPEHMA U
HasblBaTb OKCKAbI
CpaBHMBaTb CBOICTBA
annoTPONHbIX
BNOV3MEHEH WA
IMNpoBepnTb YPOBEHb
YCBOEHWSI OCHOBHbIX
YMEHWIA 1 3HaHWIA No
Teme

3HaThb:

CocTtaB Bo3gyxa
YMeTb 3anuncbIBaTb
ropeHue C/I0XKHbIX
BELLECTB

3HaTb OT/INYME TopeHns
MPOCTbIX U CNOXHbIX
BELLIECTB

Ycnosusa
BO3HVMKHOBEHUSA 1
NpeKpaLleHns ropeHus

3HaTb M yMeTb faBaTb
o6Lyto
XapaKTepuUCcTUKY
BOJOpOZAA Mo
NepUoAMNYECKOIA
cucTeme

YMeTb 3anucbiBaThb
YpPaBHEHUS NOJTyYeHNs!
BOZOpOAa B

YcTHas pabota

YcTHas pabota un
paboTa ¢ TeTpagbio 1
[IOCKOWA

YcTHas pabota
C puc.
33,34,35.

NHTep
HeT

«
O30HO
Bble
[bIpbI»

NHTep
HeT

«[MapH
NKOBbI

i
athdhek
™
oneKTp

[Mpwuno
XK.
«buorp
acms
AHTya
Ha
JaByas
be.
dneKTp

Mpwno
XK
«buorp
acmm
KaseH
anwa
n

82

C.83
Ne3y,

4n
NeSngon.
Ne2TecTn
, gon.
C.85-87
Nel-3y
TecT(y)

MoBTOpKN
Tb:
C.72-87

C.88-91
Nel-4y
6y
Ne5n,7n
8n BbI6Op

C.93-98
100
C.101
Nel,2y
3n

Tect
Nel,2y
Ne3n



35

35

36

37

38

CsolicTBau
NpYMeHeHVe
Bogopoaa

"naBa4
Boga.
PacTBopbl
Boga

XnmMnyeckume
cBOICTBa U
npuUMeHeHMe
BO/bl

Bopa -
pacTBopuTen
b, PaCTBOPbI.

Maccosas
fonsa
pacTBOpeHHO
ro BeLLlecTBa.

Kom6 [pemyunii ras,rugpugpl,
WHMP  BOCCTaHOB/EHVE

OBaH

HbIi

YPOK

Ypok AHanus

nony  CuHTes

YeHN  Aspaums BoAbl

A

3HaH

nii

Kom6 Tmppokcuabl MeTan108

uHUp  OcHoBaHWSA

0BaH

HbIi

YPOK

Kom6  PactBop

WHUp  [mgpatsl

oBaH Bs3Becb

Hbli  CycrneHaus

YPOK  OMy/ibCus
PacTBOpnMOCTb,
HacblweHHa n
HeHaCbILLIEHHbIe
pacTBopbl

Ypok PasbaBneHHble u

nosly  KOHLEHTPUPOBaHHbIE

YeHNW  pacTBOpbI

A MaccoBas gons

3HaH  pPacTBOPEHHOrO

nin BeLLlecTBa

nabopatopuu, yMeTb
MOSACHUTb METOAbI efnbca»
cobupaHusa Bogoposa 3neKTp
3HaTb TEXHUKY OH.
6e3onacHocTu Npwu Mpuno
paboTe ¢ BOLOPOLOM. x.
3HaTb, Kak NpoBepuTb Bugeo
BOZOPOJ, Ha YMCTOTY. thparm
EHTbI

Mapa,

3HaTb m3nyecKme n
XUMWYECKUNE CBOICTBA
BOAOPOAa
CoBepLLUeHCTBOBaTb
HaBbIK/ HanmncaHus
XUMUYECKIMX peakLmii n
onpefensaTb TUM
XUMUNYECKOW peakLmn
YMeTb onpeensTb
BOAOPOS, Ha YNCTOTY
3HaTb:

[MoHATNA aHanu3 n
CUHTE3, YMeTb UX
NOACHUTb

YMeTb onpegenvtb
COCTaB C/I0XKHOI0
BeLLlecTBa

3HaTb cnocobbl
OYMCTKM BOAbI N YMETb
NOSICHUTL LieSTb
OYMCTKM BOAbI

3HaTb:

XUMnYecKume CBOCTBA
BOJbl, YMETb AaTb
Ha3BaHWA NPoAyKTam
peakuumm

3HaTb 06nacTn
MCMo/1b30BaHWA BOAbI
3HaTb: YTO Takoe
pacTBOpbI, CyCMeH3nm
My nbcun

(B3BeECK) YKEHMe
YMeTb UX pa3inyatb n «TecT
NpVBOAUTL MPUMEPbI bb»
3HaTb NOHATHE
pacTBOPMMOCTU U
3aBUCUMOCTb MeXay
pacTBOPUMOCTbLIO 1
TemnepaTypown,
[laBneHuem.

3HaThb:

OT1nnune OHHOe
pa3btaBneHHOro npwno
pacTtBopa oT X
KOHUEHTPUPOBaHHOIO «
YMeTb BbIMUCNATb KpuBbl
MaccoBYHO A0N0 e

Pa6oTa c TeTpagbto

YcTHas paboTa

YcTHaa n
nMcbMeHHasi paboTa

YcTHas pa6oTa AneKTp
OHHOE

npwso

Pa6oTa B TeTpagu AnekTp

C.97-100
C.101
Nol.2y
3n

C.103-
106
Nel-4y

C.107-
109
Noly
TecT (y)

C.110-
112
C.113
Nel-4y
Ne5n
Tect(y)



38

39

40

41

42

43

PeLueHne
3agad no
Teme
«MaccoBas
fons
pacTBOpPeHHO
ro BellecTea
B pacTBope»
[MpoBepoyHas
pa6oTa no
Teme

« Boga,
pacTBopbI»

[MnaBab5
KonundyecTse
HHble
OTHOLLEHUS
B XUMUN.
Konundectso
BeLLeCTBa.
Monb
MonspHas
macca.

BbluncneHna
c
1CMOo/1b30BaH
MeM MOHATUIA
«KonnyecTtao
BeLLecTBa U
MONsApHas
mMacca»
PeweHne
3aay no
XVMWNYECKOM
Y YPaBHEHUIO

3aKoH
ABoragpo.
MonsipHbIii
06beM rasos.

Ypok
thopm
npoBs
aHvA
yMeH

nm

Ypok
npos
epKu

KOHT
pons
3HaH
nin
Ypok  OTHOCUTe/IbHas aToMHas
nosly W MOMEKYNsipHas Macchbl
yeHn  Mosnb, MOIAPHaA macca

A Uucno Asoragpo

3HaH [locTosiHHasA ABorajpo
nii

Ypok OTHOCUTENIbHAsA aTOMHas
npak ¥ MOMeKy/IsspHas Maccbl
Tnye  Monb, MONApHasa macca
cKoli  Ywucno Asoraapo

Hanp [locTosHHaa ABoragpo
aB/e

HHOC

™

Ypok Ko/myecTBo BeLlecTBa
thopm  MonsipHasa macca

npoBs

aHvs

npak

Tnye

CKUX

yMeH

nii

Ypok HopmasibHbIe ycnosus
nony  OTHocUTe/NbHAA

YeHW  TMJ/I0THOCTb rasoB

A MonsipHbIii 06beM rasos
3HaH

nii

pacTBOPEHHOI0
BeLLEecTBa B pacTBOpe.

YMeTb peLlatb 3agayumn
no

Teme

«maccoBast Jons
pacTBOpPeHHOro
BeLLIeCTBa B pacTBope»

[MpoBepuUTL ypoBeHb
YCBOEHUSA
TEOPETUYECKOr0
mMarepuana un

YMeHUA pelaTthb 3aaum
Mo XMMUYECKOM

thopmyre.
3HaTb: Pa6oTa c TeKCTOM
MoHsATHE yyebHUKa

Monb, MonApHas mMacca
Yucno Asoragpo
YMeTb onpesensaTb
YUC/IO CTPYKTYPHbIX
eAVHNL, B JaHHOM
KOJINYECTBe BELLECTBa.
BblunCIATL MOSPHYIO
Maccy JaHHOoro
KO/IMYeCTBa BeLlecTsa
YMeThb:

MNpakTnyeckn
NPUMEHATL 3HaHUSA NPK
BbIYC/IEHNN
Konunyectsa BeLLEeCTBa,
Maccbl fJaHHOro
KOJ/INYeCTBa BeLLECTBA.

Pa6oTa B TeTpagu

YMeTb Aenartb pacyeThbl
Nno XUMUYECKOMY
YpaBHEHUIO, NCMO0Jb3YA
[MoHATHe

Pa6oTa B TeTpagu

« KO/IN4eCcTBO
BeLLleCTBa»
«MONApPHas Mmacca»

3HaThb: Pa6oTa ¢ TeKCTOM
DOpPMyNNPOBKY 3aKOHA
N ero crneacTeuma
3HauyeHVe 3aKoHa
YMeTb 00bACHUTb

3aKOH

yUeGHMKa U TeTPafbHo

PacTBo

pumoc

™

Coneii

»
3afaHue
yuuTens

C.119-
121
C.122
Nel.2y
Ne3n
Nedn no

obpasuy

3apaHns

yyunTens.

C.124-
125
Nel,2n

Onektp C.126-
OHHOEe 128
npuno  Nel.2y
XeHune 3,4n
«bunorp

acms

14.0

15.0



44

45

46

47

48

O6beMHble
OTHOLLIEHMS
rasoB npu
XUMUYECKNX
peakLysix

MnaBa 4
BakHeinLine
Knacchbl
HeopraHuye
CKUX
COeINHEHNA

Okcunapl.
CocTas,
Knaccuunkaly
s

Xnmmnyeckue
CBOICTBA
Okcungos

Mmapokcuabl.
OcHoBaHuA

Xnmmnyeckue
cBolicTBa
OCHOBaHWA

Ypok

yrny
61eH

3HaH

mnm

Ypok
nony
YeHun

3HaH
nii

Ypok
thopm
npoBs

aHvs

yMeH

wii

Ypok
nony
YeHU

3HaH
Wit

Kom6
NHUP
OBaH
HbIlA

YPOK

HopmasibHble ycnosus
OTHocuTeNbHasA
NA0THOCTb rasos
MonsipHbIii 06beM ra3oB

Okcuvpbl

MpocTble

CnoxHble BelLecTBa
OcCHOBHble
KuncnotHble

"mppokenapl,
OCHOBaHUA,

LLenouw,
Knaccugmkaums
rMAPOKCUA0B, peakums
ObmeHa
"mppokcorpynna

MHanKaTopbl

Peakuus HeliTpanmsaumm
Cpepfa pactsopa
M3BeCTKOBOE MOJIOKO

Mpov3BOANTL pacyeThbl,
NCMNONb3Ys MOHATUSA
«MONSIPHbIA 06beM

OTHocuTeNbHaA

NJIOTHOCTb rasa»

YMeTb: Pa6oTa c y4yebHMKOM
Bbluncnatb 06bembl TeTpagbo

rasoB, y4acTBYHLLMX B
peakumu.

PaboTa c TeKCTOM
yuebH1Ka, CXeMaMu 1
Tabnuuamm
y4yebHMKa.

3HaTb:

OnpegeneHve OKCUIOB
NX knaccugmkaumio.
Dur3nYecKue n
XMMUYeECKMe CBOMCTBA
OKCW[10B

YMeTb:
Knaccuguumposatb
okeng

HasBaTtb okcupg,
CocTaB/siTb ypaBHEHUSA
peakum,
XapaKTepu3syHoLLIMX
CBOICTBa OKCU/O0B.
YMeThb:
KnaccugmumposaTtb
oKcUabl

CocTaBnsiTb ypaBHEHUSA
peakumii

PeLatb npocTble
reHeTMYecKue LIeMoYKN.
3HaTb:

OnpegeneHve n
KnaccumKaumio
rMAPOKCUA0B
MonyyeHne ocHOBaHWIA
YMeTb COCTaB/ATb
thopMy/ibl OCHOBaHMWIA
Otnunyatb

Peakuuio o6MeHa OT
ApYrux TUMOB peakuuii
3HaTb:

Ha3saHvsa nHankKaTopos
, U3MeHeHue LBeTa
WHAMKATOPOB B
pasnnyHbIX cpejax
XVMUYecKmne CBONCTBA
OCHOBaHWM

YMeTb:

Pacno3HaTb pacTBop

PaboTay Aocku ¢
yumTenem

PaboTa c TekcTOM
YyebHUKa
CxeMaMu yyebHMKa

Pa6oTa B TeTpagu

ABora
apo

QrnekTp
OHHOE
npwio
>KEHMe
Paccmo
TpeTb
o6pasy,
bl
peLueH
us
3agau.

OrneKTp
OHHOE
npwno
YKEHWe:
BMAE0

tbparm
eHTbI

C.129-
130
Nely
2.3n

C.131-
134
C.135
Nel,2n5y
Tab6.8y
Cxemaby

C.135
Ne3,4,6
m
C.136
Tecty

C.137-
139
Nel-3n

C.140-
144
Ne2n
4an, 5n
Nel,3y



49  AmoTepHble
OKCUAbI U
rMapoKcuabl

50 MNpoBepoyHas
paboTa no
Teme
«OKeuabl,
rMapoKcuabI»
51 Kucnotbl

52 Xummnyeckue

cBolicTBa
Kucnot
4uye  Conmu
T.
53

Komb6
NHUP
0BaH
HbIIA

YPOK

[MpoB
epka
3HaH
nii

Ypok
nony
YeHu

3HaH

mnm

Ypok
yrny
6neH
ns
3HaH
nin
dop
MUpO
BaHu
A
YMeH
nit
Ypok
nony
YeHn
a
3HaH
nin

AMGOTEPHbIE OKCUAbI
rMapoKCUbI

KucnoTbl
KncnoTHble ocTaTku
Knaccumkaums kuenot

CTpYKTypHble hopMy/ibl

Psap akTuBHOCTH
MeTa/1/10B

Conu
CpenHue
Kucnble
OCHOBHble
KomneKkcHble

LLIeNI04YM C MOMOLLBLO
NHAMKaTopa
CocTaB/siTb YpaBHEHUSA
peakumii
HeliTpanusauum

3HaTb:

TepmuH
«amM{OTEPHOCTb»
DopMy/bl amPoTEPHbIX
OKCWOB W rMApPOKNA0B
YMeTb 0oKasbIBaTb
amoTepHOCTb
rMapoKcnaoB

Pa6oTa B TeTpaau

[MpoBepuUTL ypoBeHb
YCBOEHUSA TEMbI «
Okcunabl, TMOpoKeuapl.

3HaTb:

OnpeseneHvie KUCIOT
DopMy/ibl KACNOT
Knaccugmkaumto
KUCNoT

Cnocobbl nony4veHns
Ku1cnoT

YMmeTb:

OnpefensaTb
Ba/IEHTHOCTb
KWC/TIOTHOIO OCTaTKa B
MOJIEKY/E KUC/OTbI
CocTtaBnatb

CTPYKTYpHbIe hopmy bl
KUC/OTbI.

Pa6oTa B TeTpagu

3HaTb:

XapaKTepHble CBOICTBA
PacTBOpOB KUCMOT
BbITECHUTENbHBIN psif,
MeTa/1/10B

YMeTb pacnosHaTb
PacTBOp KMCNOTbI C
NOMOLLHO
NHANKATOPOB,
Nosib30BaThCs
BbITECHUTETbHbIM
pPSAOM MeTass10B.
3HaThb:

CocTaB 1 Ha3BaHWe
conel, KnaccuukaLmio
conen

CnocobbI nonyyeHns
conen

YMeTb COCTaBNATb
thopmynbI coneit n

Pa6oTa B TeTpaau

Pa6oTa B TeTpaau

onekTp
OHHOE
npwuno
YKEHMe
«BUEO

thparm
EeHT»

OrnekTp
OHHOE
npwuio
>KeHMe
«3TO
NHTepe
CHO»
«BUAEO

»

onekTp
OHHOe
npuno
YKeHVe
«
Buorpa
tmn
BekeTto
Ba

QneKTp
OHHOe
npuio
XeHue
«

TEeCTbI»

C.146-
147
Nel,2y
3-5n

C.149-
151
C.152
Nel,3y
Ne2n

C.153-
155
Nely,2n
3n,4,5n

C.156-
159

Nel-5n
BbI6OP.



54

55

56

57

58

59

60

Xnmunyeckue
CBOIiCTBa
conen

["eHeTnYecKa
s1 CBS13b
mMexay
Knaccamm
HeopraHuyec
KUX
coefiNHeHWI

[MoBTOpEHNE
TeMbl

«
BaxHeiiwne
Knaccbl
HeopraHmyec
KNX
COeANHEHNI
KoHTponbHas
paboTa no
Teme

«
BaxHeliLLme
Knaccbl
HeopraHmyec
KNX
COeMHEHNIA.
AHanus
KOHTPOSIbHO
paboTbl
Knaccudgmka
ums
XUMUNYECKNX
3/1EMEHTOB.

[Meprnoanyec
Kas cucrema
XUMWNYECKUX
3/1EMEHTOB.
[Meprogunyec
KWii 3aKoH [,
n.
MeHgeneesa
[Meprnogunyec
Kas Tabnmua
XUMNYECKUNX
3/1EMEHTOB

Komb6
NHUP
0BaH
HbIA
YPOK
Ypok
3aKpe
nnex
ns
3HaH
i n
YMeH
nin
Ypok
noBT
opeH
ns

Kpuctannorvapatbl
KpuctannusaumoHHas
BOJa

["eHeTnYecKada cBA3b

KoHT
ponb

3HaH

nin

Kom6
NHMP
0BaH
HbIiA

YPOK

MeTannbl
HemeTtannbl
EcTecTBeHHbIE
cemeicTBa

MopsiAKOBbLIA HOMEP
MepuoANYECKMiA 3aKOH

Ypok
nony
YeHU
a
3HaH
nin

Komb6
NHUP
0BaH
HbIIA

Meprognyeckas Tabnmua
XMMUYECKNX 3/IEMEHTOB
Marnble 1 60nbLUMe
nepuogpl

[aBaTb MM Has3BaHuWsA
M3yunTb Xxummnyeckme
cBoiicTBa coneli
YMeTb 3anncbiBaTb
YPaBHEHUST peaKLmit
PasHbIX TMMNOB

3HaTb XMMUYECKME
CBOICTBA OCHOBHbIX
K/1accoB
HeopraHM4ecKmx
COeNHEHWIA, crocobbl
NX MOMyYeHUs.

YMeTb peLlaTb
reHeTUYEeCKMe LEMOYKMN.
[MoBTOPUTHL
XUMWYECKUEe CBOICTBA
Okcunaos,

OcHoBaHwui

Kwncnot

conen

[MpoBepUTL ypoBeHb
YCBOEHUS TEMBL.

3HaTb:

MNepBble NONbITKA
Knaccugmkaumm
XUMUYECKUX
3/1IEMEHTOB

YMeTb NpUBOAUTb
npuveps|,
NOATBePKAAOLLME, YTO
XVMUYECKUE 3M1EMEHTbI
MOXHO pacnpefennTb
no oTAe/NbHbIM
rpynnam.

3HaTb:

UTo aBTOp MONOXKWN B
OCHOBY CBOEro 3akKoHa,
Kakwve TpyaHOCTH
BO3HMKaM Npu
060CHOBaHWW 3TOr0
3aK0Ha, novyemy 3akoH
Ha3BaH NnepuoanYecKnM
3HaTb:

CTpoeHue
nepuoaNyecKoi
Tabnmupl

Pa6oTa B TeTpagu

Pa6oTay JOCKM 1 B
TeTpagu.

Pa6oTta c
nepuognNYecKoi
cuctemoii A.N.
MeHpeneeBa.

PaboTtac
nepuoanNYecKoi
cuctemoii 4. M.
MeHgeneeBa.

Pa6oTa c
NepuognNYecKoi
cuctemoii 4. M.
MeHpeneeBa.

NHTep
HeT:
Buorpa

tua 4.

MeHge
nee.a.

QrnekTp
OHHOE
npwuo
XeHve

C.161-
162
C.164
Nel,2n

C.164
Ne3,5n
4 pon.

C.167-
170
Cc.171
Nel-4y
5n, 6g0m.

C.173-
176
Nel-3y
TecT(y)

C.177-
180
Nel-4y



61

62

63

64

65

iy

MeHgeneeBa

CTpoeHue
aTtoma

PacnpepgeneH
ne
3M1EKTPOHOB
no
3HepreTu4yecK
WM YPOBHSIM

[MpoBepoyHas
paboTa

1o Teme
«[Mepuoanye
CKWI1 3aKOH 1”1
CTpoeHue
aTtoma»
CTpoeHue
BellecTBa.
XumMmmnyecka
1 CBAA3b.
ONeKTpooTpU
LaTesIbHOCTb
XUMMUYECKNX
3/1eMEHTOB.
OCHOBHble
BUbI
XUMWNYECKOIA

YPOK

Mony
YeHu
en
yrny
6neH
ve
3HaH

nn.

Mony
YeHu
e
3HaH
wii

Ypok
npos
epKu
3HaH

o

mnm

Ypok
nony
YeHu

3HaH
nii

Ypok
nony
YeHu

A v b rpynnel
Meproanyeckas
cucTema.

PagnoakTUBHOCTb.
3apsag sagpa

MaccoBoe uucro.
M3oTonsbl.
XUMUYECKWNIA 311IEMEHT.

SHepreTn4ecKuin
YPOBEHb
BasieHTHbIe 3/1eKTPOHbI

MeKTPOOTPMLIATEILHOCT

b
MeTannuyeckume
CBOWCTBa
HemeTannmueckune
CBOIACTBA.

oHBI
KaTuoHbI
AHWNOHbI

ONEMeHTOB

YTto Takoe nepvopg
N3MEHEHWe CBOWCTB
XUMWNYECKUX
3/1eEMEHTOB B Nepuogax
M rpynnax.

YMeTb CpaBHMBATb
BonbLive n Maibie
nepuogbl

3HaTb:

CTpoeHuve atoma Ha
OCHOBaHWN ero
NOSIOXKEHNSA B
NepUoAMYECKOA
cucTeme

UT0 nokasblBaeT
NOpPSsIAKOBbIA HOMEP
3nemMeHTa

YMeTb onpesenuTb no
Tabnuue MeHgeneesa
3apsag aapa v umco
3M1eKTPOHOB B
HelTpasibHOM aTtome
KaXX[I0ro afieMeHTa.
3HaTb:

YTto Takoe
3HEPreTUYECKIi
YPOBEHb

YMeTb 06bACHUTL CYTb
SABNEHNS
nepnognuyHoOCTU B
M3MEHEHUU
XUMUNYECKUX CBOIACTB
3/1EMEHTOB
M306pasnTb cxembl
CTPOEHVSA aTOMOB
MaJTbIX MepuoLoB.

[MpoBepUTL ypoBeHb
3HaHW
Mo Teme.

3HaTb NOHATNE
3/1eKTPOOTpULIaTENBHOC
™

3meHeHuVe
3/1eKTPOOTpULLATE/IbIHO
CTW 3/1EMEHTOB B
nepuogax un A-
rpynnax.

3HaThb:

MexaHun3m
o6pasoBaHus

Pa6oTa c
NepuUoANYECKOin
cuctemoii 4. U
MeHpeneeBa.

PaboTa ¢ TeTpagpto n
YUYe6HNKOM

Pa6oTa c
Meprogunyeckoi
cuctemoii 4. U
MeHpeneeBa.

Pab6oTa c TeTpagplto.

aHnva
umn
NHTep
HeT:
JlaHTO
HouAbl
n
aKTUHO
napl.
QrneKTp
OHHOe
npwuo
KeHve
Buvorpa
thrn
Bekkep
ens
Pesept
opaa
Mapun
Cknag
OBCKO

Kiopw.
OnekTp
OHHOe
npwuso
>KEHMe
aHHUM
aumm

C.181-
184
Nel-3y

C.185-
187
Neln
2y TecT

%)

C.189-
190
Nol-3y

C.191-
193
Neln,2y

C.194-
198
Ne3-5n



66
67

68

CBA3N

CTeneHb
OKUCNEeHNS

CTteneHb
OKUCNEHUS
OKuUCNNTENbH
o-
BOCCTAHOBUT
e/lbHble
peakumun.

A BaneHTHOCTb,
3HaH KOBa/IeHTHas!, UOHHasA
Wit CBSA3N

CprKTypHaFI cpopmyna

Kom6 CTeneHb OKUCNEHNS

uHUp  OKUcneHune

oBaH BoccTtaHoBieHme

HbIIA OKuUcnTeENb,

YPOK  BOCCTaHOBUTESIb
OKNCUTENBHO-
BOCCTaHOBUTE/bHbIE
peakumn

Ypok

3aKpe

nneH

msi

3HaH

nin n

yMeH

nin

KOBaJIEHTHO 1 MOHHOW
CBA3W, YMETb 3anucaTb
cxeMy obpaszoBaHus
KOBaJIEHTHOA 1 MOHHOW
CBSI3W.

3HaTb, YTO TaKoe
CTEeMneHb OKUC/IEHUS,
BoccTtaHoBuTENb,
OKMCANTENb

YMeTb COCTaBNATb
CXeMbl OKUC/IEHUSI-
BOCCTaHOB/IEHUSA

Pab6oTa c TeTpagbto n
[IOCKOM

3aKpenuTb 3HaHUA U
YMEeHUA coCcTaB/IsATb
CXeMbl OKUC/IUTENTbHO-
BOCCTAHOBWUTE/IbHOIO
npotiecca.

CocTaBnsTb ypaBHeHNs
TWna o-B.

C.199-
202
Nel-4n



