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NOACHUTEJIbHASA 3ANMNCKA 10kn

Mporpamma paspaboTtaHa B COOTBETCTBUU C:
depepanbHbIM 3aKOHOM OT 29.12.2012 N? 273-03 "O6 obpa3soBaHunn B PocCUMNCKOM
Q®enepaunn";
MopsAKOM OpraHM3aumm n ocylecTesneHns obpasoBaTenbHON AesATeIbHOCTU MO OCHOBHbIM
obweobpasoBaTtesibHbIM NporpaMMam — obpasoBaTefibHbIM NMporpaMmMmaM HadyanbHoro obuiero,
OCHOBHOro obuwero n cpeagHero obuwiero o6pa3oBaHuns, yTBEPXAEHHbIM
npukasoMm MmnHmucrtepcrTesa obpasoBaHusa U Hayku Poccuinckon ®eagepauymm ot 30.08.2013 N°
1015;
depepanbHbIM rocyaapcTBeHHbIM 06pa3oBaTesibHbIM CTaHAAPTOM HavasibHOro obuwero
obpa3oBaHus, yTBEPXAEHHbIM NpMKazoMm MuHmnctepcrtea ob6pa3oBaHns n Haykm Poccuinckom
®epepaunn ot 06.10.2009 N2 373, C USMEHEHUSIMU, BHECEHHbLIMW NpUKa3zoM MUHUCTepPCTBA
obpasoBaHua n Haykm Poccuinckon ®eaepaumm ot 31.12.2015 N21576;
depepanbHbIM rocygapcTBeHHbIM 06pa3oBaTenbHbIM CTaHAAPTOM OCHOBHOro obuiero
obpasoBaHus, yTBEPXAEHHbIM, NPpUKa3oM MnHUcTepcTBa obpasoBaHmsa U Haykm Poccmickomn
®epepaunm ot 17.12.2010 N2 1897, C nU3aMeHEeHNAMN, BHECEHHbIMU NPUKaA30M MUHUCTEpPCTBA
obpaszoBaHusa n Haykm Poccuimnckon d®eagepaumnn ot 31.12.2015 N91577;
depepanbHbIM rocygapcTBeHHbIM 06pa3oBaTenbHbIM CTaHAAPTOM cpeaHero obuiero
obpasoBaHus, yTBEPXAEHHbIM NMpMKa3zoM MmnHuctepcrtesa ob6pasoBaHnsa U Haykmn Poccmickomn
®degepaunm ot 17.05.2012 N° 413, C U3MEHEHNSAMMN, BHECEHHbIMN NPpUKa3oM MMHUCTepPCTBA
obpasoBaHuna n Hayku Poccuinckon ®egepaumm ot 31.12.2015 N21578;
YyebHbiM nniaHoM LKonbI;
MpuMepHOM NpOrpamMmMon ANCUMMNINHBI, YTBEPXAEHHOW MUHNUCTEPCTBOM 06pa3oBaHUA U HayKu
Poccunckon ®epepaunmn (UnNmM aBTOPCKOM NporpamMe, npollellen skcneptTmsy n anpobauuto;
depepasnbHbIM NepevyHeM y4ebHMKOB, YTBEPXAEHHbIX, PEKOMEHAOBAHHbIX (AONYLLEHHbIX) K
NCNoNb30BaHUIO B 06bpa3oBaTeibHOM npouecce B 06pa3oBaTeNibHbIX YYpexXaeHUsXx,
peanusyowmx nporpamMmmbl obwero obpasoBaHus.

Pabouas nporpamMma 10 Knacca coctassieHa Ha ocHoBe ®defepasibHOro KOMMNoOHeHTa
rocyaapcrteeHHoro CtaHaapTta cpegHero obuwero obpasoBaHus no xmmun (6asoBbin
YPOBEHb), MPUMEPHON NporpamMmmbl MO XMMUK cpeaHero obuiero obpasosaHua (6a3oBbIN
ypOBeHb). Micnonb3oBaHa aBTopckasa nporpamma H.H.Mapa cpeaHero obwero
obpasoBaHua nNo xmmMmun ans 6a3oBoro nayyeHusa xmmmm B X — XI knaccax no yyebHuky I.E.
Pyasuntunca, ®@.I. denpamaHa.
YyebHO-MeToANYECKNIA KOMMNEKT:

Pyasuntuc I'.E., ®enbaman ®.I. Xumuna 10 knacc. M.: lNMpoceBeweHune, 2018 r

H.H.Mapa lNMporpammMbl o6eobpazoBaTenbHbIX yupexaeHnn -Xumusa, M. «lpoceeweHne»,2016

Mapa H.H. Xumusa. Ypokn B 10 knacce. M.: lNMpoceeweHne, 2015.

XomueHko U.I'. CH60pHMK 3a4a4 U yNpaXKHEHMN NO XUMUU.

B yuyebHOM nnaHe oTBeAeHO ANs 0653aTeNnbHOro n3yyeHusa npegmeta xmuMum B 10 knacce

68uacos (M3 pacyeTa 2 yaca B Heaentw).

MnaHunpyeMble pe3ynbTaTbl N3y4YeHUs y4yebHOro Kypca

JINUHOCTHbIE, MeTanpeaMeTHbIe U NpeaMeTHble pe3ysibTaTbl 0OCBOEHUA yuyebHoro
npeaMmeta» Xumusa 10 knacc

JINYHOCTHbLIMM pe3yibTaTaMU OCBOEHMUS NpeaMeTa «XUMUs» aBnsoTCA cnepylowme
YMEHUA!



0CO3HaBaTb €AVMHCTBO M LIeNIOCTHOCTb OKpYXatowero Mmpa, BO3MOXHOCTU ero No3HaBaeMoCTu
N 06BACHMMOCTM Ha OCHOBE AOCTMXEHWUI HAYKW;

CTpOUTb COH6CTBEHHOE LeI0OCTHOE MUPOBO33peHNE HAa OCHOBE M3Y4YeHHbIX (DaKToB;
0CO3HaBaTb NOTPEBHOCTb U MOTOBHOCTb K cCaMo0obpa3oBaHMIO, B TOM YUC/E U B paMKax,
CaMOCTOSATENNIbHON AEATENbHOCTU BHE LWKOJIbI;

oLeHMBaTb NoBeAeHMe C TOUKN 3peHns XMMnYeckom 6e30nacHOCTM (TEKCTbl U 3a4aHus) U
XXU3HEHHblE CUTYyauMmn C TOUKM 3peHuns 6e3onacHoro obpasa Xu3HU U COXpaHEeHUs 340p0OBbS;
OL€HMBATb 3KONOMMYECKMM pUCK B3aMMOOTHOLIEHUI YesioBEKA M NPUPOAbI.

dopMMpoBaTb 3KOSIOrMYECKOe MblLL/IEHME: YMEeHNE OLEeHMBaTb CBOKO AEATENbHOCTb U
NOCTYNKW APYIrnX NOAEN C TOUKU 3PEHUS COXPaHEHUS OKPY>KaloLWEN Cpeabl - rapaHTa XU3HU
n 6narononyunsa nogen Ha 3eMne;

0CO3HaBaTb COBPEMEHHOe MHOroobpasne TUNoB MMPOBO33peEHNS, OBLLECTBEHHDIX,
PEMIMO3HbIX, aTEUCTUYECKMX, KYNbTYPHbIX TPAANLUNIA, KOTOPble ONpeaenstoT pa3Hble
06BbACHEHNA NpOUCXOoAsLLErO B MUPE;

YYUTbCSA NpuU3HaBaTb NMPOTUBOPEUYNBOCTb U HE3aBEPLLUEHHOCTb CBOUX B3r1s40B Ha MUp,
BO3MOXHOCTb UX U3MEHEHUS;

YUYNTbCS UCMOJIb30BaTb CBOM B3rNsAabl HA MUP 4719 06bSACHEHUS pasIMyHbIX CUTYyaLUn,
peleHnsa BO3HUKaLWwmx npobaemM n n3BneyeHns X1M3HeHHbIX YPOKOB;

0CO3HaBaTb CBOW MHTEpPEeCbl, HaXoAUTb N U3y4aTb B y4ebHUKaxX NO pa3HbIM npeamMeTaM
MaTepuan (M3 MakCMMyMa), UMEKLMA OTHOLWEHME K CBOUM UHTEpEcaM;

NCNonb30BaTb CBOU MHTEpeCHl ANns Bbibopa nHanBuayanbHoM obpasoBaTesibHOM
TpaekTopumn,noTeHumanbHom 6yayuen npodeccnmn n CoOoTBETCTBYOLWEro NpoduabHOro
obpa3oBaHus;

npuobpeTaTb ONbIT Yy4acTMs B Aenax, NPUHOCALMX NONAb3Y NOASM;

YUYNTbCS CaMOCTOSATENbHO BblbMpaTbh CTUb NOBEeAEHMUSs, NPUBbIYKK, obecneymBatomne
6e30nacHbIn 06pas XXU3HU U COXPaHeHMe 300pOBbSA — CBOEro, a Takxe 6aM3Kux ngen u
OKpY>atoLWwmx;

YUYUTbCA CaMOCTOSATENbHO NPOTUBOCTOSATb CUTYaUMUsM, MPOBOLUMPYIOLLMM Ha NOCTYMNKM,
KOTOpble yrpoxatT 6€30nacHOCTM 1 340POBbLIO;

BblbMpaTb NOCTYNKU, HAaLeNEeHHble Ha COXpaHeHne N 6epexxHoe OTHOLWIEHME K NpUpoae,
0CcobeHHO XunBomn, nsberas NPOTUBOMNONOXKHbLIX MOCTYNKOB, NOCTENEHHO y4acb M OCBanBas
cTpaTeruto pauMoHasbHOro NpMpoaonosib30BaHus;

yunTbcsa ybexaaTtb Apyrux nogen B Heo6xoaMMoCTn oBnajeHuns cTpaTtermen paumoHanbHoOro
NpUpPOAOMNOSIb30BaHUS;

MCMONb30BaTb 3KOSIOrMYECcKoe MbllieHne ans Bblbopa ctpaternm cob6CTBeHHOro noBeaeHus B
KayecTBe O04HOW M3 LLEHHOCTHbIX YCTAaHOBOK.

MeTanpeaMeTHbIMM pe3y/ibTaTaMn U3Yy4YeHUsa Kypca «XuMmsa» aBnsietcs gopMmpoBaHue
yHUBepcasnbHbIX y4ebHbix gencteumn (YYA).
PerynartuBHbie YV
caMocCTosTeNbHO 0bHapy>uBaTb 1 popMynupoBaTb y4ebHyto Nnpobnemy, onpeaenaTb Uenb
yuyebHon aeaTenbHOCTU, BbibnpaTb TEMY MPOEKTa;
BblABUIraTb BEPCUN pelleHns npobnemMbl, 0CO3HaBaTb KOHEYHbIN pe3ynbTaT, BblIbnpaTtb 13
npeanoXXeHHbIX U UCKaTb CAMOCTOSAITENIbHO CPeaAcTBa AOCTUXEHUS Lenn;
COCTaBnATb (MHAMBUAYASIBHO UM B rpynne) njaaH peweHuns npobnemol (BbINOJHEHUS
npoekTa);
paboTas no nnaHy, CBepsATb CBOW AENCTBUSA C LENbio U, Npn Heo6Xo0aAMMOCTU, UCNPaBAATb
OWKNBKM CaMOCTOATENbHO;
B AManore C yunuteneMm CoBepLleHCTBOBaTb CAMOCTOSATENIbHO BblpaboTaHHble KpUTepumn
OLEHKMU;
noabupatb K Kaxaon npobneme (3agayve) agekBaTHYIO e TEOPETUYECKYIO MOAENb;



paboTas no NpeanoXXeHHOMY M CaMOCTOATE/IbHO COCTaABEHHOMY MJlaHy, UCNOAb30BaTb
Haps4y C OCHOBHbIMW W AOMNONHUTENbHbIE CpeAcTBa (CnpaBoYHas nutepaTtypa, CloXHble
npnbopbl, KOMMNbIOTEP);

NnJaHMpoBaTb CBOK MHAMBUAYANbHYIO 06pa3oBaTelbHYH TPAEKTOPUIO;

cB0604HO NONb30BaTbCA BblpabOTaHHbIMU KPUTEPUSAMUM OLLEHKM M CAMOOLLEHKN, NCXOAS U3
Lesn N UMEeILWMXCA KpUTepMeB, pasnmyas pesynbtaT U cnocobbl 4eNCTBUIA;

YMeTb OLEeHUTb CTeneHb YCNewHOCTNn CBOeN MHAMBUAYANbHOW obpa3oBaTenbHOM
nesTenbHOCTH;

[laBaTb OLEHKY CBOMM JIMYHOCTHbIM KayeCTBaM U YyepTaMm xapakTepa («KakoB s»),
onpeaensTb HanpaB/ieHUS CBOEro pasBuTUS (KKakKMM 9 XO4y CTaTb», «4TO MHe AN 3TOro
Hado caenatb»).

Mo3HaBaTenbHbie YYA:

aHanuM3MpoBaTb, CpaBHUBaTb, KnaccuduumposaTb U 0606wWwaTb haKTbl U ABEHUS, BbIABASATb
NPUYMHBI U CNEeACTBUS NPOCTbIX ABEHUN;

OCYLEeCTBNATb CpaBHEHMNE, cepuaumio n knaccndukauno, CaMoCcTosaTeNnbHO Bbibupas
OCHOBAHUSA N KPUTEPUN AN YKA3aHHbIX NOTMYECKNX onepauuni;

CTPOUTb KilacCUPUKaLNIO HA OCHOBE AMXOTOMUYECKOro AeneHuns (Ha OCHOBe OTpuuaHuna);
CTPOMUTb JIOFMYECKOe pacCyXaeHue, BKYalLllee yCTaHOBAEHNE NPUYMHHO-CNeACTBEHHbIX
cBsizen;

co34aBaTb CXeMaTU4yecKme MoAenn C BblAeNIEHNEM CYLLEeCTBEHHbIX XapaKTepUCcTuK o6bekTa;
COCTaBNATb TE3UCbI, pasfMyHblie BMAbl NJ1aHOB (MPOCTbIX, CIOXHbIX U T.M.);
npeobpa3oBbiBaTb MHPOpPMaLMIO U3 OAHOIO BMaa B Apyron (Tabnuuy B TEKCT U Np.);
Bbl4NTbIBaTb BCE YPOBHWN TEKCTOBOW MHMOpPMaLWN;

aHann3npoBaTb, CpaBHMUBATb, KNaccmduumposaTb M 0606wWaTb NOHATUSA: AaBaTb
onpegeneHne NoOHATUSAM Ha OCHOBE M3YYEHHOro Ha pas/inyHbiX NpegMeTax yvyebHoro
MaTepuana, oCywecTB/SATb JIOrMYECKY Oonepauunto YCTaHOBIEHNS POAO-BMAOBbIX OTHOLEHWNA,
0606LWaTb NOHATUA — OCYLLECTBAATb JIOTMYECKYIO Oonepaumio nepexoga OT NOHATUSA C
MeHbLINM 06bEMOM K MOHATUIO C 6ONbLWMM 06BHEMOM;

CTPOUTb NIOFMYECKOe pacCyXXaeHue, BKAKYalLee yCTaHOB/IEHNE NPUYNHHO-CNeACTBEHHbIX
cBA3en;

co3aaBaTb MOAENU C BblAENEHNEM CYLWECTBEHHbIX XapakTepUCTuk obbvekTa, npeobpa3oBbiBaTb
MOZENn C Lenblo BbiiB/IEHMS 06LUNX 3aKOHOB, Onpeaensiowmx AaHHY npeaMeTHyo obnacTb;
npeacTaBnaTb MHPOPMAUNUIO B BUAE KOHCNeKToB, Tabnuu, cxeMm, rpacdukos;
npeobpa3oBbiBaTb MHPOPMaLMIO N3 OAHOINo BUAA B APYron v BblibupaTtb yaobHYO Ang cebs
dopMy dukcaumm n npeacrtaBneHns MHpopmaunm;

NOHMMas NO3NLMIO APYroro, pasnmyaTb B ero peuun: MHeHune (TOYKYy 3peHuns), AoKa3aTebCTBO
(apryMeHThbl), bakTbl U T.4.;

CaMOMy co34aBaTb UCTOYHUKU MHDOPMaLMN pasHOro TMna v Ans pasHbiX ayanTopuin,
cobnoaate MHPOPMALMOHHYIO TMIrMeHy 1 NpaBuna MHOpPMaUNOHHOM 6e30nNacHOCTH;

YMeTb UCMOIb30BaTb KOMMNbIOTEPHbIE N KOMMYHUKALMOHHbIE TEXHOOMMU KaK MHCTPYMEHT AN
AOCTUXEHUS CBOUX Lenen;

KoMmMyHuKaTuBHble YY:

CaMOCTOSTENIbHO OpraHmM3oBbIBaTh yuyebHoe B3anmoaencTeme B rpynne (onpeaensatb obuwme
uenu, pacnpenensite ponu, 4OroBapueBaTbCs APYr C APYroM U T.4.);

OTCTamBas CBOK TOYKY 3pEHUS, NMPUBOAUTL apryMeHTbl, NoaTBepXaas ux dakramu;

B AUCKYCCUM YMeTb BbIABUHYTb KOHTpapryMeHTbl, nepedpa3mpoBaTb CBOKO MbIC/b (BlageHue
MEXaHM3MOM 3KBUBANIEHTHbIX 3aMEH);

YUTbCS KPUTUYHO OTHOCUTLCHA K CBOEMY MHEHMUIO, C 4OCTOMHCTBOM Mpu3HaBaTb OWMBOYHOCTb
CBOEro MHeHus (ecnm oHO TaKoBO) M KOPPEKTUPOBATL €ro;

NOHMMasi NO3ULUIO APYrOro, pasnmMyaTb B ero peyn: MHeHune (TOUYKY 3peHuns), AoKa3aTesbCTBO
(apryMeHThbl), akTbl U T.4.;




e YMETb B3rNsAHyTb Ha CUTYyaL N0 C WHOM NO3UUMKN 1 AoroeapmBaTtbCsa C TOAbMU UHbIX No3nuUni.

MpeaMeTHble pe3ynbTaTbl. TpeboBaHMS K YPOBHIO NOAFOTOBKM y4dalumnxcst (BbIMYyCKHMUKOB)
HanpaB/ieHbl HA peanu3auuto AesTeNbHOCTHOIO, NPAaKTUKO-OPUEHTUPOBAHHOIO U
JINYHOCTHO-OPUEHTMPOBAHHOIO NOAXOA0B; OCBOEHNE YYALUMMUCS UHTENNEKTYaNbHOM U
npakTUyeckonaeaTenlbHOCTU; OBlaeHNe 3HAHUSIMU U YMEHUSIMU, BOCTpeboBaHHbIMU B
NOBCEAHEBHOM XXM3HM, NO3BOJISIOLWMMN OPUEHTUPOBATLCSA B OKPYXXaloLWeEM MUpE,
3HAUYMMbIMU A1 COXPAHEHUS OKpY>KatoLen cpeabl U COBCTBEHHOIO 340POBbS.

. B pe3ynbTaTe M3yuyeHUs XMMnn Ha 6a30BOM YPOBHE YYEHUK AOJIKEH:
. 3HaTb/NOHMMATDb
. BaXKHENLLIME XUMUYECKNE MOHATUA: BELLECTBO, XMMUYECKMUIA D/IEMEHT, aTOM, MONEKYNa,

XUMUYecKas CBA3b, BANI€HTHOCTb, CTENEHb OKUCIEHUS, YINepoaHbIN CKENeT,
dyHKUMOHaNbHasa rpynna, nu3oMepus, roMosiorms, annotTponus, nsotonel, 20, MONSpHble
Macca n obbeM, BewecTsa MOJIEKYIAPHOIO0 U HEMOJIEKYNSAPHOIO CTPOEHUS, (He)31eKTPOAUTbI;

. OCHOBHbI€ 3aKOHblI XUMUN N XMMUYeckme Teopun: 3CM, 3aKOH NOCTOSIHCTBA COCTaBa,
N3, Teopus XMMMUYECKOWN CBSA3U, CTPOEHUS OpraHNYEeCKNX BELLECTB;
. Ba)KHelLLMe BewecTBa U MaTepunanbl: CepHasl, ConsHas, a3oTHas U YKCyCHasi KUCNOTbI,

MeTaH, 3TUNEH, aueTuneH, 6€H30/, 3TaHOo, XMPbl, MblNa, INIOKO3a, caxapo3a, Kpaxmarn,
Knetyatka, 6enKku, NCKYCCTBEHHbIE U CUHTETUYECKME BOJIOKHA, KaydyKu, naacTtMacchl;
MeTaaNbl U UX CNaBbl, WENOYM, aMMUAK, MUHEpPasibHble YA0BpeHUS.

. yMeTb:
. Ha3blBaTb M3Yy4YEHHblE BELLECTBA MO «TPMUBUANBHOW> MU MEXAYHAPOAHOWN
HOMEeHKNaType;

. onpeaensiTb: BaJIEHTHOCTb U CTEMNEHb OKUC/IEHUS XUMUUYECKNX S/TEMEHTOB B

BELWecTBax, TUMN XMMUYECKON CBA3M B COEANHEHMUSIX, 3apsd NOHA, XapaKTep cpeabl B BOAHOM
pacTBOpe HEOPraHMYeCcKoro BeLeCcTBa, OKUCINTENb/BOCCTAHOBUTENb, NPUHAAIEXHOCTb
BELLECTB K ONpeAeneHHOMY KJaccy;

. XapaKTepu3oBaTb: 3/IEMEHTbI MasbiX MEPMOAOB MO U3 NnosoxeHuwo B MNC, obwue
XUMUYecKne CBOMCTBa METassIoB, HEMETA/NINIOB, OCHOBHbIX K1aCCOB HEOPraHUYECKUX U
OpraHNYyeckux BELLECTB, CTPOEHME U XMUMUYECKNE CBOMCTBA U3YUYEHHbIX OpraHU4YecKmnx
BELLECTB;

. 06bACHATL 3aBMCUMOCTb CBOMCTB BELLECTB OT UX COCTaBa W CTPOEHMUS, NpUpoay
XUMNYECKOW CBSI3U, 3aBUCUMOCTb CKOPOCTU XMMUYECKOW peakLMn MU NOSIOXKEHUA XMMUYECKOrO
paBHOBECUS OT pa3IMyHbIX (PaKTOpOB;

. BbINOJIHATb XMMUYECKMU I 3KCNEPUMEHT NO pacno3HaBaHUIO BaXXHEMLLIKNX OopraHmnyeckmnx
N HEOPraHN4YeCKnNX BELIECTB,
] npoBoAnTb CaMOCTOSATESIbHbIM MOUCK XMMUYECKOM VIH(bOpMaLI,VIVI C NCnosb3o0BaHNEM

Pa3fIMYHbIX NCTOYHUKOB (Hay4YHO-MOMYSPHbIX N34aHUIA, KOMMNbIOTEPHbLIX 6a3 AaHHBbIX,
pecypcoB MIHTEpHETA); MCNO/b30BaTb KOMMbIOTEPHbIE TEXHOIOMMN AN 06paboTku U
nepegaym XMMMUYECKon MHGpopMaLmn 1N ee NpeacTaBneHns B pasiMYHbIX hopMax.

. Ncnonb3oBaTb NpMobpeTeHHble 3HAHUS N YMEHUS B NPaKTUYECKOMN AeATEeNbHOCTU U
MOBCEAHEBHOWM XWU3HW ANA:

. 06BbSACHEHNS XUMUYECKUX SABNIEHUN, NPpOMCXOAaLLNX B npupoae, bbiTy M Ha
Nnpon3BOACTBE;

. - onpeaeneHns BO3MOXHOCTU NMPOTEKAHUS XMMUYECKMX MNpPEBPALLEHUN B pa3INYHbIX
YCNOBUSAX N OLEHKN UX NOCNeaCTBUN;

. 3KO0rM4yeCcKkn rpaMoTHOrO NoOBeAEHUS B OKpYyXXatowen cpeae;

. OLEHKMN BAUSAHUSA XMMUYECKOr0 3arpsi3HEHUSI OKPpYXKaloLLen cpeabl Ha OpraHusm
yenoBeka n Apyrme XXnBble OpraHn3Mbl;

. 6e3onacHoro obpalleHms C roproYnMM N TOKCMYHbIMU BewecTBaMn, NnabopaTopHbIM

o60pyZlOoBaHUEM;



° npuroToBaeEHMNA pactBopoB 3afaHHOM KOHUEHTpaUuUn B 6bITy M Ha Npon3BoACTBE,

. KPUTUYECKON OLEHKN AOCTOBEPHOCTU XMMUYECKOW MHDOpMaLMM, NocTynatowen ns
pasHbIX MCTOYHNKOB.
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. MNporpamMMa npeaycMmaTpuBaeT GOpMMUPOBaAHMNE Y yUaLMXCs 0bLLeyUYebHbIX YMEHUI U
HaBbIKOB, YHMBEpPCaslbHbIX CNOCO60B AEATENbHOCTU N KOYEBbLIX KOMMETEHLWNA:

. YMEHME CaMOCTOSITE/IbHO U MOTUBMPOBAHHO OPraHU30BbIBaTb CBOK MO3HABATE/IbHYHO
NeATENbHOCTb;

. MCMONb30BaHME 3/IEMEHTOB MPUUYNHHO — CNEeACTBEHHOIO U CTPYKTYPHO -
(byHKUMOHaNbHOIro aHan13a;

. onpeaeneHne CYLHOCTHbIX XapaKTePUCTMK N3ydaeMoro 06bekTa;

. yMeHMe pasBEpPHYTO 060CHOBLIBATb CYXAEHUS, AaBaTb onpeaeneHus, NpoBoaAnTb
[lOKa3aTeNnbCTBa;

Lesn 1 3a7a4un U3y4YeHHUs NpeaMera:

® OCBOCHHE 3HAHMH O XUMHUYECKOM COCTaBIIAIOLICH €CTECTBEHHO -HAay4YHOW KApTUHBI MHpA,
BXHEHIINX XUMUYECKUX MOHATHUSIX, 3aKOHAX U TEOPUSIX;

e OBJIaJlecHHEe YMEHHSIMM IIPUMEHATh IIOJIyYCHHbIE 3HaHUSA JUIsI OOBSCHEHUS pa3HOOOpa3HbIX
XMMHUYECKHX SBJICHUHA M CBOWCTB BEIIECTB, OLIEHKH POJIM XMMHUU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUN U
MIOJIyY€HUHU HOBBIX MaTEpUaJIOB;

e pa3BHTHE II03HABATEIIbHBIX MHTEPECOB U HHTEJUIEKTYaJbHBIX CIHOCOOHOCTEH B Ipolecce
CaMOCTOSITENIBHOIO TPHOOPETEHNs XMMHUYECKMX 3HAaHUM C HCIOJIb30BAHUEM DPA3JIMYHBIX HCTOYHUKOB
UH(POPMALIMH, B TOM YHCJIE KOMITBIOTEPHBIX;

e BOCIIUTAHME YOEKICHHOCTH B IO3UTUBHOM pPOJIM XUMHMM B JKM3HM COBPEMEHHOI'O OOLIECTBa,
HEO00XOIMMOCTH XMMUYECKH TPAMOTHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U OKPYKAIOILEH CPEIE;

e IpUMEHeHHe MOJYYEeHHBIX 3HAHMI M yMeHHMil 1 0€30IaCHOTO MCIIOJIb30BAaHMs BELIECTB U
MaTepHajoB B OBITY, CEIbCKOM XO3SICTBE M Ha MPOM3BOJCTBE, PpEIICHUS MPAKTUYECKHX 3a7ad B
MOBCEIHEBHOM XU3HU, IPEIYNPEKICHUS SIBICHUN, HAHOCSIINUX BpPEJ 3/I0POBBIO UEIOBEKA U OKPYXKarolIeH
cpexe.

JlanHast mporpamma npeaycMaTpuBaeT GOpMUPOBAHHE Y yUalIUXCsl 001IeyuYeOHbIX YMEHUN U
HaBBIKOB, YHHUBEPCAJILHBIX CIIOCOOOB /I€ATEIILHOCTH M KIIIOYEBBIX KOMIETEeHIMI. B 3TOM HampaBneHnu
IPUOPUTETAMU JJIs1 y4eOHOIO MpeIMeTa «XUMHUsI» B CTaplIe 1IKojie Ha 6a30BOM YPOBHE SIBIISIFOTCSI:

¢ yMEHHE CaMOCTOSITEIbHO M MOTHMBHUPOBAHHO OpPraHU30BBIBATH CBOIO I103HABATEIbHYIO
NeSATEeTbHOCTH (OT TOCTAHOBKH IIEJIH JI0 TIOJIYY€HHS M OLIEHKHU Pe3yIbTaTa);
¢ ompejeneHne CYIIHOCTHBIX XapaKTEPUCTUK U3y4aeMoro o0beKTa;
¢ yMeHHE pa3BEepHYTO OOOCHOBBIBATh CYXKICHHUS, JaBaTh OIpPEACIICHUs, TPUBOIAUTH
JI0Ka3aTelIbCTBA;
¢ OIlIeHMBaHHE U KOPPEKTUPOBKA CBOETrO MOBE/ICHUS B OKPYXKAIOIIEH cperie;
¢ BBLIIOJIHEHUE B MPAKTHUUYECKOW ACSATENHHOCTH U TOBCEIHEBHOM MKU3HHM HKOJIOTHYECKUX
TpeOoBaHUi;
¢  UCNOJb30BAHME MYJIBTUMEIUNHBIX PECYpCOB W  KOMIIBIOTEPHBIX TEXHOJOTHUU ISt
00paboTKH, IepeIauu, cucTeMaTu3anuu napopmaiuu, co3nanus 6a3 JaHHBIX, TPE3CHTAINN
pe3yabTaTOB MO3HABATEIBLHON U MPAKTUYECKOMN NE€ATEIbHOCTH.
Ha ocnoBanuu tpeboBanmii ['ocynapctBeHHOTO 0OpaszoBarenbHoro crangapra 2004 r. B copepxanuu
paboueii TporpaMMBbI MPEJIITOIATAeTCs PEATU30BaTh AKTYaIbHBIE B HACTOAIIEE BPEMsI KOMIIETCHTHOCTHBIH,
JUYHOCTHO-OPUEHTUPOBAHHBIH, 1€ATEIbHOCTHBIM MOAX0/Ibl, KOTOPbIE ONPEICIAIOT 3a1a4M 00yUeHUSI:
- opMUpOBaHUE 3HAHUI OCHOB OPTaHWYECKON XUMHUH - BAKHEHIINX (DAKTOB, MOHITHI, 3aKOHOB 1
TEOpUH, sI3bIKa HAYKH, JTOCTYIHBIX 0000IIeHU MUPOBO33PEHUECKOTO XapaKTepa;
- pa3BUTHE YMEHUI HAOIIOMATh U OOBSICHATH XUMHUYECKUE SIBJICHUS, COOJIIOIaTh MPaBHIa TEXHUKU
0€30MMacHOCTH MPH padOTe C BEIMIECTBAMHU B XMMHUYECKOM TaOOpaTOpuH U B TOBCETHEBHOM JKU3HH,
- pa3BUTHE UHTEPECA K OPraHUIECKON XMMHH KaK BO3MOXKHON 00J1acTH Oy IyIIe MpaKTHIeCKOM
JeSATEIbHOCTH;
- pa3BUTHE UHTEIICKTYaJIbHBIX CIOCOOHOCTEHN U TYMaHUCTHUECKUX Ka4eCTB JTUYHOCTH;



- (hpopmHpoBaHUE SKOJOTHYECKOTO MBIIIICHUS, YOSKACHHOCTH B HEOOXOAUMOCTH OXPaHbl OKpYXKaroliei

CpEJIBL.

MPAKTUYECKHUX padoT -6 4acos.

Mecrta yyeOHOro npegmMera B y4eOHOM ILIaHe
[TporpammMa npeamnosaraer Ha HM3y4eHHE Marepuanga 68 yacoB B roj, 2 yaca B HEJeIo (M3 pacueTa
34y4yeOHBIX HENENb) MO MporpaMMme, W3 HUX: U1 IPOBEAEHUS KOHTPOJIBHBIX padboT

Yyeono-remaruueckuii miaan 10k.

Ne Tema KouunyecTBo B Tom uwmciae | B TOM qycie
11 4acoB 10 | MPAKTHYECKUX KOHTPOJIbHBIX
paboueii pador pador
nporpamme

1 Tema 1« TeopeTnueckue 5 1
OCHOBBI OPraHMYeCcKOM
XUMU W

2 Tema Ne2 « IlpenenbHble 8 - 1
YIJIEBOJOPOAbI. AJIKAHbI»

3 Tema 3« HempeneabHble 6 1 -
YIJIEBOJOPO/bI. AJIKEHbI.
AJKHUHBI. AJIKaIUEeHbD

4 Tema 4 «ApeHbl. 3 - -
ApomMaTuyeckue
YIJI€BOIOPOAbI»

5 Tema 5 «IIpupoanbie 6 - 1
HCTOYHUKH
YIJ1€BOJOPOI0B)

6 Tema 6 «CnupThI 1 6 - -
(enoab»

7 Tema 7 « Anbaeruabl. 8 2 1
Keronsl u kapOoHOBBIE
KHCJIOTHI »

8 Tema 8 «CioxHbIe 2 - -
3¢upsl. Kupsbi»

9 Tema 9. «YTri1eBoaAbLI» 7 1 -

10 | Tema 10 7 - -
«A3oTcoaep:xamme
OopraHuyeckKue
COeTUHEHHSD)

11 | Tema 11 «Xumus 6 1 -
MOJIUMEPOB»

12 IoBTOpEHHE 4 1

Hroro 68 6 4

Conep:xanue yueOHOro npeamera

Tema 1. TeopeTnueckue 0CHOBbI OPraHMYeCKON XUMHUH. 4 yaca

-4

4acoB,



®opMUpPOBaHKNE OPraHUYECKON XMMUH KaK Hayku. OpraHnudeckue BemectBa. Opranndeckasi XuMus.
Teopus crpoenust opranndeckux coequnennii A.M.bytneposa. CtpykrypHas nsomepus. Homenknarypa.
3HaYeHHE TEOPUU CTPOCHHS OPTaHUYECKUX COETUHEHHUIA.
DJNeKTpOHHAs MPUPO/Ia XUMUUECKUX CBA3EH B OpraHu4ecKux coennHeHusx. CrocoObl pa3pbiBa CBs3ei B
MOJIEKYJIaX OpraHUYEeCKUX BELIECTB.
Knaccudukanus opraHnuecKkux COeJMHEHUH.
JemoncTpanuu. 1. O3nakoMiieHre ¢ oOpa3iiaMu OPraHMYECKUX BEIIECTB M MaTepuaiamu. 2. Moaenu
MOJIEKYJI OpraHM4€eCKHUX BellecTB. 3. PacTBOPUMOCTh OPraHUYECKUX BELIECTB B BOJIE U HEBOJHBIX
pPacTBOPUTEIIAX.
4. [InaBnenue, oOyriavMBaHUE U TOPEHUE OPraHUYECKUX BEILIECTB.

IIpakTyeckas padora. 1. OnpeneneHre KaueCTBEHHOTO COCTaBa OPraHUYECKUX COETUHEHUH.

YraeBoaopoasl (25 yacoB)

Tema 2. IIpenenbHble yrieBoaopoanbl (aa1KkaHbl). 8 yacoB
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE aJIKaHOB. ["'omostornueckuii psaa. Homenknarypa u
n3oMmepus. Pu3ndecKue U XUMHUYECKHE CBOMCTBA aJIkaHOB. Peakunu 3amenienus. [lomydyenue u
npuMeHeHue ankaHoB. [{ukioankansl. CTpoeHHE MOJIEKYII, TOMOJIOrnYeckuil paa. Haxoxaenue B
npupoae. Pusnyeckue U XMuMUYECKHUE CBOMCTBA.
JdemoncTpanuu. 1. B3peiB cmecu meTana ¢ Bo3ayxoM.2. OTHOLIEHUE aJIKAaHOB K KHCIIOTaM, I1eJI04aM, K
pacTBOpy lepMaHraHaTa Kajaus.
JlaboparopHsble onbIThl. 1. I3roToBiieHne Moaenei MOJaeKy yriieBOIOPOJOB U TaJOr€HOIPOU3BOAHBIX.
PacueTHble 3agaun Pemenne 3a1au Ha HaX0XKICHHE MOJIEKYJISIPHON (hOPMYJIBI YTIIEBOIOPOJIOB.
Kontponbnas pabota «IIpenensasie YB»

Tema 3. HenpeneabHble yriieBoAOpPOAbl. AJIKeHbI. AJIKHHBbI. AJIKaJHeHbl. 6 4acoB
AJnKeHbl. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE aNKeHOB. ['oMmonornueckuit psia. Homenkiarypa.
N3omepus. XuMUYeCKUE CBOMCTBA: PEAKIIMM OKUCIIEHMS, TPUCOEAMHEHMS], TomMepu3anuu. [Ipasuno
MapxoBHukoBa. [lonydenne u npuMeHeHue alkeHoB. AsnkaaueHbl. CTpoeHne, CBOWCTBA, IPUMEHEHHE.
[TpuponHsbIil KaydyK. AJKUHBL. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHME alleTHIIeHA. [ 'oMosoru 1
n3oMmepel. HomeHnknarypa. @usnyeckue n xumudeckue csorcrsa. [lonmyyenue. [Ipumenenue.
Jemoncrpauuu._{./ openue smunena. 2. Bzaumooeticmsue smunena ¢ pacmeopom nepmaneanama
kanus.3. Obpasyvl NOAUIMULEHA.
JlabopaTopHsle onbIThI. 1. MI3roToBIEHNE MOaenel MOIeKyI. 2.3yuenue ceolticme HamypaibHo20 u
CUHMEMUYEcKo20 Kay4yKoe.
IIpakTyeckas padora. [lomyuenue 3TuneHa U U3y4eHHUE €r0 CBOMCTB.

Tema 4.ApeHbl. ApoMaTH4YeCKHeE YIJICBOOPOAbI (apeHsbl). 3 yaca
ApeHbl. DIEKTPOHHOE U TPOCTPAHCTBEHHOE CTpoeHue Oen3ona. M3omepust u HomeHknatypa. Ousnueckue
1 XUMHYECKHE CBOMCTBa OeH3o0a. 'omonoru Oen3ona. OCOOEHHOCTH XMMUYECKUX CBOMCTB O€H301a Ha
npuMepe Tonyona. ['eHeTudeckas CBsi3b apOMAaTHYECKUX YIIIEBOIOPOIOB C IPYTUMH KiIacCaMH
YTJIEBOJOPOIOB.
Hemoncrpaumu._[. benson kax pacmseopumens, 2openue denzona.2. OmuoweHue 6eH301a K pacmeopy
nepmaneanama kaaus. 3. Okucienue moayoud.

Tema 5. IIpupoaHble HCTOYHUKH YIJIEBOIOPOIOB. 6 YacoB
[Tpuponnsriii raz. [lomytHsie HedTAHBIE Ta3bl. HedTh 1 HedTenpoaykTsl. dusnueckue cBoiicTBa. CriocoObl
nepepabotku. [leperonka. KpekHr TepMUUECKUI U KaTaTUTHUECKUIA.
Jla6opaTopHble onbIThI. 1. O3HaKoMIIeHHE C 00pa3liaMy MIPOIYKTOB HedTenepepaboTKH.
PacueTHble 3agaun. Penenue 3a1a4 Ha orpeieIeHUe MacCOBOM MM OOBEMHOM JT0JIM BBIXOAA MIPOAYKTA
peaKkuuu OT TEOPETUUYECKH BOZMOMXHOTO.
KonTposbHas padora.

Kucaopoacoaep:xamme oprannyeckue coeimHenus (27 4acos)



Tema 6. CiupTthl M QeHOIBI. 6 YacoB
OpnHoaToMHbIE IpefieNibHbIe cupThl. CTpoeHue MOIeKy, pyHKIMOHANbHAs rpynna. M3omepus u
HOMeHKJIaTypa. Bogopoanas csa3e. CBolicTBa 3Tanona. U3n0I0rH4eckoe IeHCTBUE CIIUPTOB Ha
opranusM uesnoeka.lloigydyenue u npuMeHeHne cnupToB. ['eHeTuueckas cBA3b MpeaesbHbIX
OJIHOATOMHBIX CIIUPTOB C YIIJIEBOJIOPOJaMU. MHOroaTOMHbBIE CIIUPTHL. DTHIICHTIUKOIb, TITUIEPUH.
CaolicTBa, MPUMEHEHHE.
®enounbl. CTpoeHne MoJiekyibl perona. CoiictBa ¢peHona. TOkCHYHOCTD (heHoa U ero COeTMHEHHH.
[Tpumenenue denona.
Hdemoncrpanuu. 1. KonnmdyecTBeHHOE BBIACICHUE BOJIOPOAA M3 3TWIOBOro crnupra. 2. B3zaummoneiictBue
ATUJIOBOrO crnupta ¢ OpoMoBOJopoAoM. 3. CpaBHEHHE CBOMCTB CHUPTOB B TOMOJOTHYECKOM PSIY:
pacTBOPUMOCTh B BOJIe, TOPEHHE, B3aUMO/ICHCTBUE ¢ HaTpueM. 4. B3auMoelicTBre TIMLIepHHA C HATPUEM.
S.
JladopaTropHuble onbIThl. 1. Peakuus roumnepuna ¢ ruapokcuioMm meau (2). 2. PactBopenue rimiepruHa B
BOJIE€, €70 TUTPOCKOMMYHOCTb.

Tema 7. Aabaeruabl, KeTOHbI, KAPOOHOBBIE KUCJIOTHI. (8 4)

Anpperuasl. CtpoeHue Moiekynbl (opmanpiaerujna. @DyHkuoHanmbHas rpynna. Mzomepuss u
HOMeHKarypa. CpoiicTBa anbaerunoB. DopmanbIeru] W aueTalbIeruJi: IOJyYeHUE U IPUMEHEHUE.

AueroH — IIPEICTABUTEID KETOHOB. Crpoenue MOJIEKYJIBI. [IpumeHenue.
JemoncTpanuu. 1. BzaumoneiicTBue 3TaHalis ¢ aMMUA4YHbIM PacTBOPOM OKCHA cepedpa M THIPOKCHIOM
Meau. 2. PacTBopeHune B alleTOHE pa3IM4HbIX OpPraHUYECKUX BEIECTB. JlaGopaTopHbIe

onbIThl. 1. [lonydenue staHans okucieHUeM dTaHona. 2. OKUCIEHHE ATaHAIS aMMHAYHBIM PacTBOPOM
OKcHIa cepedpa v THAPOKCUIOM MEJIH.

OnHOOCHOBHBIE MpenienbHble KapOOHOBbIE KUCIOTHL. CTpoeHue Mojekyil. PyHKIMOHalbHAs TpyMIa.
W3omepuss u HomeHkiarypa. CBoiicTBa KapOOHOBBIX KucioT. Peaknus srepudukanuu. [lomydenune
KapOOHOBBIX KHUCJIOT M HpuMeHeHHe. KpaTkue cBeleHHs O HeNpeleNbHbIX KapOOHOBBIX KHCIOTaX.
l'enernueckass cBA3b KapOOHOBBIX KHCIOT C JPYrMMH KJacCaMM OPraHWYEeCKUX COEAUMHEHM.
Jdemoncrpanun. 1. OTHOLIEHNE OJIEMHOBOW KUCJIOTHI K PacTBOPY NepMaHraHara kanus. JlaboparopHbie
onbIThl. 1. [TomydeHne ykCyCHOM KUCIOTHI U3 COJM, OIBITHI C HEH.

IIpakTnyeckas padora. 3.«CBolicTBa KApOOHOBBIX KHUCIOTY.

IIpakTuyeckas pabGora. 4. PemeHue 5KCIEpUMEHTANBHBIX 3a/ad Ha MOJY4YeHHE M pacrno3HaBaHUE
OpraHUYECKHUX BELIECTB.

KonTposbHnas padora.

Tema 8. Cio:kublie 3¢upbl. JKupsbl. 2 yaca
CrnoxHble 3(hupbl: CBOMCTBA, NOJIY4YEeHUE, IPUMEHEHHE. HPBI, CTPOECHUE KUPOB. JKupbl B Ipupoe.
Cgoiicta. [Ipumenenue.
Motomue cpenctpa. [IpaBuina 6e3omacHOro oOparieHus co CpeacTBaMu ObITOBONM XHUMUH.
JlaboparopHsbie onbIThI. 1. PacTBOPUMOCTB )KHPOB, JOKA3aTEIBCTBO UX HENIPEIEIBHOIO XapaKkTepa,
oMbuIeHHEe KHUPOB. 2. CpaBHeHue cBoicTB Mbl1a 1 CMC. 3.3HakoMCTBO ¢ 0Opa3liaMy MOIOIIUX CPECTB.
4.13y4yeHue ux cocTaBa U MHCTPYKIUH IO IPUMEHEHHUIO.

Tema 9. YrueBoasl. 7 4acos
I'moko3a. Ctpoenue monekyinbl. OnTuueckas (3epKanbHas) uzomepus. Puzndeckue CBOUCTBA U
HaxoxJeHue B mpupoje. [Ipumenenune. ®pykro3a — n3oMep IrirOK03bl. XUMUYECKHUE CBOMCTBA TIIFOKO3BI.
[Ipumenenue. axaposa. CtpoeHue moiekyibl. CBOMCTBa, IPUMEHEHNUE.
Kpaxman u nemiono3a — npecTaBUTeNM MPUPOAHBIX oJuMepoB. OU3ndecKre U XMMHUYECKHUe CBOICTBA.
Haxoxnaenue B npupoae. Ilpumenenune. AueraTHOe BOJIOKHO.
JdemoHcTpanmu.
JlaGopaTopHbie onbIThI. 1.B3anmMoelicTBie pacTBOpa TiIr0K03bI ¢ ruapokcuaoM menu (11).
2.BzanmoiericTBHE TITIOKO3BI ¢ aMMHAYHBIM pacTBOPOM OKcHa cepedpa. 3.B3anmoseiicTBrue caxapossl ¢



TUJPOKCHUIOM Kamblius. 4.B3anmoaeiicTBre kpaxmasia ¢ HoJA0M, THAPOIU3 Kpaxmaia. 5.O3HaKOMJIEHHE C
O6p3.3].[aMI/I HpHpOI{HBIX " I/ICKyCCTBeHHBIX BOJIOKOH.

IIpakTuyeckasi padora. 5. Pemenne sxcriepuMeHTaIbHBIX 33/1a4 Ha MOJyYSHHUE U PACIIO3HABaHUE
OpI‘aHI/I‘IeCKI/IX BCIICCTB.

Tema 10.A30Tcoaep:xamye oprannyeckne coennenus (7 yacos)
AMHHBI 1 AaMMHOKHCJIOTHI. 3 yaca

Amunbl. Ctpoenue Moiiekyn. AMuHorpymmna. @usndeckue u xummueckue cBoiictBa. CTpoeHHE MOJIEKYIIbI
aHunuHa. CBolictBa anunuHa. [Ipumenenue.
Amunoxkucnotsl. MU3omepus u HomeHkiatypa. CBoiicTBa. AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUYECKUE
coenuHenus. [lpumenenue.
['eneTnyeckas CBsI3b AMUHOKHUCIIOT C IPYTMMHU KJIACCAMH OPraHUYECKUX COEAMHEHUH.

Beaku. 4 yaca
benku — npupoausie nonaumepsl. CoctaB u crpoeHue. Ou3ndeckre U XUMHYECKHUEe CBOMCTBA.
[IpeBpamenus OenKoB B OpraHu3Me. Y CIexXu B U3y4eHUH U CHHTE3€ OCITKOB. OHATHE 00 a30TCOAEepPIKALINX
rerepouukiInueckux coeauHenusx. [lupuaun. [Muppon. [lupuMuuHOBBIE 1 TyPUHOBBIE OCHOBAHHUS.
HyxnenHoBble KUCIIOTBI: COCTaB, CTPOEHHUE. UMUS U 37J0pOBbe yenoBeka. Jlekapcra. [Ipobiemsl,
CBSI3aHHBIE C IPUMEHEHHEM JICKAPCTBEHHBIX MIPEMapaToB.
JdemoncTpauuu. 1. Oxpacka TKaHH aHWJIMHOBBIM KpacuteseMm. 2. JlokazaTenbCcTBa HaTudus
(GyHKIIMOHATIBHBIX TPYII B PACTBOPAX aMHHOKHCIIOT.
JlaGopaTopHsle onbIThI. 1. PacTBopenne u ocaxacaue OenkoB. 2. Jlenarypanus 6enkoB. 3. L[BeTHbIC
peakiuu OEIKOB.

BricokomosiekyJIsipHbIe coeinHeHus (6 4acoB)
Tema 11.Xumus nojmmepos.
[TonsiTHe 0 BBICOKOMOJIEKYJIAPHBIX coeAMHEHUAX. CTpoeHue MoneKyil. CTepeoperyispHoe U
cTepeoHeperyispHoe crpoenue. OCHOBHBIE METO/IBI CHHTE3a ouMepoB. Kiaccuukanus mimacrMacc.
Tepmomuactuunble noaumepsl. [lonmatunen. [omunponunen. TepmoriactuaHocTs. TepMOpeakTUBHOCTD.
cUHTeTHUYecKue Kayuyku. CTpoeHue, CBOMCTBA, OJy4YEeHUE U IPUMEHEHHE, CUHTETUYECKHE BOJIOKHA.
Karmposn. JIaBcas.

O06001eHre 3HaHUH M0 Kypcy opraHndeckoil xumun. Oprannyeckasi XMMHUsl, YeJI0OBEK U MPUPOJIa.
JemoncTpanuu. O3HaKOMIIEHHE ¢ 00pa3liaMH IPUPOTHBIX U UICKYCCTBEHHBIX BOJIOKOH, KAy4yKOB.
JlabopaTopHble onbIThI. 1. M3yueHune cBONCTB TEPMOIUIACTUYHBIX MOIUMEPOB. 2. V3ydueHne cBONCTB
CUHTETHUYECKUX BOJIOKOH.

IIpakTnueckas padora 6. PacriozHaBanue miactMacc v BOJIOKOH.

IloBTOpeHue 4 HToroBasi KOHTpOJILHAsA padoTa.
YIII3 — ypok npuMeHeHHs MOJTy4YeHHbIX 3HAHUI

VII — ypox npakTuKyM
YK3 — ypok KOHTPOJISA 3HAHUI
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KanenxapHo-temMaTu4eckoe njiaHupoBanue no xumuu A4 10 kimacca (68uacoB: 2yaca B Hexes110)
(Pymsutuc I'.E., ®enpaman @.I'., DI'OC O00)

Ne Tema ypoka Tun/ | OcHOBHBIE JIeMEHTBI Ilnanupyemblie pe3yJibTaThl Hdom. Jlara npoBeaeHus
n/ hop coJepKaHus 3an.
n Ma
YPOK
a
IIpeamerHbie JIn4yHOCTHBIE MeranpeaMeTHbie IIo IIo
IUIAHY daxry
Tema 1. TeopeTnueckne 0CHOBbI OPraHU4YeCKO XUMHU SY.
1. [Ipenmer Otkp | Opranndeckas Xumusi. | 3HaTh OCOOEHHOCTH DopMHUpOBaThH PerynsTuBHbIE - ONIpeAEIsAIOT
OpraHUYecKOi piTHEe | B3aumocBs3p OpraHUYEeCKUX Hay4HOE uenu Y, ocymecTBisitor mouck | I1.1 I'm.1
XUMHH. HOBBI | HEOPTaHUYECKUX U BEIIECTB. MHUPOBO33pEHHE U CPEICTB €€ JOCTHKECHUSI.
X OpraHUYEeCKUX DopMyIUpOBaTh yBa)kKeHUE K [lo3HaBaTenbHBIEC — NTEPENAIOT
3HaH | BemecTB. XUMHYECKOE | OCHOBHBIE TIOJIOKEHHUS | OT€YECTBEHHOM coJiep)KaHUe B CKATOM
u CTPOEHHE KAK MOPAJIOK | TEOPUU XUMHUIECKOTO HayKe. (pa3BepHyTOM) BUIE.
COEJIMHEHHS aTOMOB B | CTPOEHUS KoMMyHUKaTHBHBIE —
MOJIEKYJIaX. OpPTaHMYECKUX BELIECTB 0(pOPMIISIFOT MBICII B YCTHOW U
3aBUCUMOCTb CBOWCTB | U OOBSCHSTH UX. MACEMEHHON PEeYM C yU4ETOM
BEIIECTB OT pEeYEBBIX CUTYyallUH.
XUMHYECKOTO
CTPOCHHA. YMeTb NOHMMATh POodIIEMY,
VriepoaHblil CKEeT. CTaBUTb BOIIPOCHI, BBIJIBUTaTh
Panukansr. TUIOTE3bI, COCTABIATh KOHCIIEKT
DyHKIIMOHAIbHAS JICKIIUH.
rpynmna.
T'omonoruyeckuit psia.
T'omonornu.
2. Teopus Otkp | llonarue romosioroB u | 3HaTh 0OCOOEHHOCTH DopMHpOBaTh PerysistuBHbIE - ONPEACIISAIOT
XUMHYECKOTO piTHe | u3omepoB.  [IpaBmia | opraHnyecKux Hay4JHOE nesnu Y /1, ocymecTBistoT nouck | 11.2;3
CTPOEHHUS HOBBI | HaMCaHUA BEIIECTB. MHUPOBO33pEHHE U CPEJICTB €€ JOCTH)KECHUSI. (/p)




OpPraHUYECKUX X CTPYKTYpHBIX hopmyin. | DopMynrpoBaTh yBa)XKEHHE K Ilo3HaBaTenpHbIE — IEPEJAIOT
BEIIECTB. 3HaH | Ha3BaHmWs BemecTB IO | OCHOBHBIE MOJIOKEHUSI | OTEUYECTBEHHOU COJIEPIKaHUE B CKATOM
15078 HOMEHKIIaType TEOPUN XUMUYIECKOTO HayKe. (pa3zBepHyTOM) BUIE.
HIOITAK. CTPOEHUSA KoMMmyHUKaTHBHBIC —
OpPraHUYECKUX BELIECTB 0(pOPMIISIFOT MBICIIM B YCTHOU U
U OOBSACHATH UX. MACBMEHHOMN PEYH C yYETOM
peYeBbIX CUTYaLUH.
[IpakTuueckas VII YMeTh onpeneisiTh DopMHUpPOBaATH PerynaruBHbie — OnpeaensOT
pabota Nel 001 HaJIM4Ke yrieposa, YMEHUS 1elb Y4eOHOH NesITeNbHOCTH C 1.2
«KauectBenHoe eMeT Onperenenme BOJIOPOJA U XJIOpa B IIPOAYKTUBHO YUUTEJIEM U CAMOCTOSTEIIBHO,
OlpeNeTICHHE ogon | JKCHCPHMCHTATBHEIM OpPraHHYECKUX o0mmaTkcs U | UILYT CPENCTBA €€ JOCTHKECHHUS.
YIIEpOAa, BOIOPOAa | Orud TyTEM HaJIIHI B BEIIeCTBax, coOmonast | B3aumogeiictBoBats | [lo3HaBaTeNbHbIE — 3aIUCHIBAIOT
U XJI0pa B ecko | MOJICKYIIC BRIIAHHOTO npaBuia 6e30macHoM B IIpolecce | BEIBOJBI
OpPraHHYECKUX 51 OPTAHIICCKOTO palbOoThI B XMMHUYECKOM | COBMECTHOH paboThl. | KOMMYHHKATHBHBIE — YMEIOT
BEIIECTBAXY. HaImp BOIICCTBA ATOMAPHEIX | 1o 61rete, 0OBACHATH Pa3BuBaTh  yMEHHS | OpraHHW30BaTh yueOHOE
apie | Y /'CPO/@ M BOOPOAa, pe3yJIbTaThI YIIPaBIAThH CBOEH | B3aMMOJICHCTBHE B IPYyIIIIE,
npoc | *1OP%- MIPOBEJEHHBIX ONBITOB | MO3HABATENbHOMN CTPOUTH KOHCTPYKTHBHbBIE
™ U JIeNaTh BBIBOJIBI. JIEATEIBHOCTBIO, B3alMOOTHOILIEHUS CO
OLIEHUBATh CBEPCTHUKAMHU.
CUTYaLUIO u
ONEPaTUBHO
MIPUHAMATh
pelieHue.
Cocrosnue OO0 | Cyrma M I — CBSI3H. DopmupoBaTh PerynstusHblie — paboTaloT 110
JNIEKTPOHOB B aTOME. | €MET | KpaTHOCTh CBS3H. Hayuwarcs: onpenenars | MUPOBO33PCHHE, COCTaBJICHHOMY ILIaHy. I1.4 .5
ONeKTpoHHasA OO | JyeKTPOOTPHULATENbHO | THI CBA3M H HX COOTBETCTBYIOIIIEE Ilo3HaBaTenpHbIE — NENIAIOT /3
Ipupoaa Oru4 | c7p. 3HepI‘H;I CBSI3U kosinuecTBo [lomydar COBPECMCHHOMY MPEAIOJI0KECHHUE O
XMMHYECKHX CBA3CH | €CKO | HanpaieHHOCTD BO3MOKHOCTb VPOBHIO  Pa3BUTHs | HHPOPMAIIUH, KOTOpast
B OpraHUYC€CKHX u KOBaJICHTHOU CBS3U. | HAYYUTHCH: HayKHM, Ha OCHOBC HeO6X0)II/IMa IJId pEUICHUA
COEIMHEHHUSAX. HATP | TuGpupusarms IIPOTHO3UPOBATh MIpEJICTaBICHUI 0 | MOCTABJICHHOW 3aJauu.
aBle | opGuraieii aroma | CBOWCTBA BEIIECTB 10 CTPOEHUU aTOMOB. KoMMyHHKAaTHBHEIE — YMEIOT
HHOC | yryepoga. CBA3IM CIIyIIaTh APYTUX, IPUHATH
™ JIPYTYIO TOUKY 3pEHMS,

HU3MCHHUTL CBOIO TOUKY 3pCHHA




BnaneTs HaBBIKaMU
MMO3HaBaTEIIHLHOM JCATCIIBPHOCTH,
YMETH AACHO, JIOTUYHO U TOYHO
BbIPpAXXaTb CBOU MBICIIN.

Knaccuduxanms Otkp | MHoOroo6pasue Hayuatcs: oTnnyars OO0BscHsIOT oTMuKs | PerynaruBHele — paboTaioT 1o
OPTaHNUYECKUX BITHE | OPTaHUYECKUX KJIaCChl OPraHMYECKUX | B OLIEHKaX OJHOH 1 COCTaBJICHHOMY ILJIaHy, 1.6
COETMHECHUM. HOBBI | BemlecTB. [IpuHIUIEBL COEMHEHUH 1O TOH )K€ CUTyalluu HCIIONB3YIOT HapsIay C
X KJaccuuKanuu (YHKIMOHAIBHBIM Pa3HBIMHU JIOABMH, OCHOBHBIMHU U JIOTIOJTHUTEJILHBIE
3HaH | BEILECTB. rpynmnam: [lomyyar OLICHUBAIOT CBOIO CpezcTBa.
15078 BO3MOHOCTb y4e0HYIO Ilo3HaBaTenbHbIE — EPENAIOT
HAy4YUTHCS: OCO3HABATh | JIEATENBHOCTD. coJIep’KaHue B CKATOM,
3Ha4YeHHUE BBIOOPOYHOM WIJIH PAa3BEPHYTOM
TEOPETUYECKUX 3HAHUM BUJIC.
IS IPaKTUYECKOU KoMMyHHKAaTUBHEIE —
JIeATeIbHOCTH YeJIoBeKa OTCTauBAaIOT IpHU
HE00XOIMMOCTH COOCTBEHHYIO
TOYKY 3pEHHUS, apTyMEHTHPY €€
U TOATBEPXKask PaKTaMu.
Tema 2. [IpeaenbHble YIJeBOA0OPOAbI.- AJIKAHbI 84.
DNEeKTPOHHOE U 001 apaduHsL. Hayuarcsa: onpenensate | IIpossistor PerynstvuBHBIE — ONIPEACIISIOT I'n.2
MPOCTPAHCTBEHHOE eMET | JjeKTPOHHOE (opMyIIbI IPEENbHBIX | TO3HABATEIbHBIN uesb yueOHol nestensHoctTd 1 | 117
CTPOEHHE AJIIKAHOB. OION | crpoeHue. no obei popmyie u MHTEPEC K U3YUCHUIO | WIIYT MYTH €€ JOCTHUKEHHUSI. Ne 5
I'omonoru u OTMY | YryepoHbIi CKeJIeT. JlaBaTh Ha3BaHUs npeaMera, Ilo3HaBaTENEHBIE — 3AIIMCHIBAIOT
M30MEPHI AJTKaHOB. €CKO | M30mepusi. aNKaHaM; OLIEHUBAIOT CBOIO BBIBOJIBI B BUJIE ITPABUII.
i HoMeHK1aTypa. YMeTh COCTaBIATh yueOHyI0 KomMMyHHKAaTHBHBIE — YMEIOT | [].§
HAp | Peakmus (hopMyIIBI H30MEPOB, JIesATeIbHOCTb, OpraHHU30BaTh y4e0HOE | No §
aBJIC M30MEpPH3AIINY. OTJIN4YaTh 'OMOJIOTH OT IIPUMCHSIOT IIpaBuJia | B3AUMOACUCTBHUE B I'PYIIIIC.
HHOC HN30MEPOB, HAa3bIBaTh JIEIIOBOTO
™ BEIIIeCTBa IO COTPYIHUYECTBA.

MEXIYHapOIHON
HOMEHKJIaType,
COCTaBIIATh
CTPYKTypHBIE (hOPMYIIBI
BEIIECTB 0 UX
Ha3BaHUSIM.




8. CBoliCTBa aJKaHOB. O6m | ®usnveckue cBoiictBa | Haywarcs: onuceIBaTh DopMHUpOBaTh PerynaruBHbie — ONpeAeIsOT
€MET | alKaHOB. CBOICTBA BENIECTB HA Hay4YHOE LeJsb y4eOHOH e TeIbHOCTH, IL.9
omon | CtpykrypHas OCHOBE HaXOKJCHHS X | MHPOBO33PEHHUE HA HIIYT CPEACTBA €€ NOCTHKEHU. | Ne 5
ornu | nsoMepus. lIpasuiia B IIPUPOJE U TUILY OCHOBE ITo3HaBaTeNbHBIE — IEPENAIOT
€CKO | CHCTEMaTH4YECKOMU cBs3elt [omyuar MIPEACTABIICHUN O COZIEpKaHUE B CIKATOM WIIH
51 HOMEHKJIATyPBHI. BO3MOKHOCTb 3aBHCHMOCTH pa3BepHYTOM BHJIE.
HATP | OcHOBHEIE HAy4UThCS: cBOiicTB BemiecTB OT | KOMMyHHMKaTHBHBIE — YMEIOT
aBlIe | ypMmuueckue croiicTea | TPOTHO3MPOBAThL UX CTPOCHHUSL. BBICKA3bIBaTh CBOI) TOUKY
HHOC | 3;1KaHOB. XUMHYECKHE CBOMCTBA 3peHus], IPUBOIUTH APTYMEHTHI
™ HEU3yYEHHBIX U1 ee 000CHOBAHUS.
OpraHU4eCKUX
COEIMHEHWI Ha OCHOBE
3HAHHUH O CBA3SX
9. | Ilomyuenue n 00 | peakuus Bropua. Hayuarcs: onuceiBats | Beipaxaror Perynatusnbie — paboTaroT no

MIPUMEHEHUE EMET | OKTAHOBOE YHCIIO. CBOICTBa BELIECTB Ha MOJIOKUTENIBHOE COCTaBJICHHOMY IUIaHy.

AJIKaHOB. oz101 OCHOBE HAXOXKJICHUS UX | OTHOLICHHUE K ITo3HaBaTeNbHbIE — NENAOT IL 9
oru4 B IIPUPOJE U TUILY [IpoLIECCY NO3HAHUS; | IPEAIIOJIOKEHUS O No5
€CKO cBasei [lomyuar JTAIOT aJICKBATHYIO nHpOpPMaLUH, KOTOpask Hy>KHa
" BO3MOXHOCTb OLIEHKY CBOEH JUTSL peIlieHus] Y4eOHOM 3a/1a4u.

Harp HAy4UThbCS: yueOHO KoMMyHHKaTHBHBIE — YMEIOT
aBJje MIPOrHO3HPOBATH JIEATEIBHOCTH. CIIyIIaTh APYTUX, IPUHATH
HHOC XUMHYECKHE CBOMCTBA JIpYTYIO TOUKY 3pEHMUS,
™ HEU3Y4YEHHBIX U3MEHUTH CBOKO TOUKY 3PEHUS
YUH OpPraHUYeCKUX
3 COEJIMHEHUI Ha OCHOBE
3HAHUM O CBA3SIX

10. | Pewenue 3anay Ha Pedn AJTOPUTM pellIeH s Hayuarcs: pemath DopMHpOBaTh PerynaruBHbie — COCTaBISIIOT

HaXO0XACHUC €KCH pacyeTHBIX 3a1a4 Ha pacueTHBIE 3aJa491 Ha HaBBIKH TJ1aH BBITIOJTHEHMS 3aJaHNi I1.9

MOJIEKYJIIPHOU 1 BBIBOJ (hOPMYJIBI BBIBOJ (hOpMYJIBI COTPYAHHMYECTBA CO | COBMECTHO C YUUTEJIEM. No7

(dbopmyIbl BEIECTBA MO JaHHbIM | OPTAHUYCCKHX CBEPCTHUKAMU U [lo3HaBaTeNbHBIE — 3AMMUCHIBAIOT

YIJIEBOJOPOAOB. AHAIN3A. COEIMHEHUH uepe3 B3POCJIBIMH B BBIBOJIBI B BUJIE IIPABUIL.

MacCCOBYIO JOJIFO
Honyan BO3MOXXHOCTb
HAaY4YUTHCA: p€lIaTh

oOpa3oBarenbHON
JIESITeTIbHOCTH.

KOMMVHI/IKaTI/IBHLIC — YMCIOT
YBAXKUTCIIbHO OTHOCUTBCA K
MO3UIIUHN APYTOTro, NBITAOTCA




OJIMMITMAAHBIC 3aJa4u.

AOTOBOPUTHCA.

11. | [luxnoankaHsl.. 0061 LukIonponas Hayuarcsd: onuceiBaTth IIpunumaror u PerynaruBabie — COCTaBISIOT
€MET | (coctas, CBOICTBA). CBONCTBA BEIIECTB Ha OCBauBalOT IIJIaH PELIEHUs 3a/1a4, PELICHUs. | KOHCIIEK
0Z10JI OCHOBE HaXOKJCHHS UX | COLMAIBHYIO POIb Ipo0JIeM TBOPUECKOIO U T
oru4 B IIPUPOJIE U TUITY oOyyaromerocs ITOMCKOBOT'O XapakTepa.
€CKO cBs3elt [omyuar ,JIPOSIBIISIIOT ITo3HaBaTeNbHbIE — NENA0T
51 BO3MOXHOCTb [IO3HABATEIIbHBIN NIPEATIONOKEHHUS O
HaIp HAy4YUThCA: UHTEPEC, OLICHUBAIOT | MH(OPMAaLUH, KOTOpas Hy>KHa
aBJe IIPOTHO3UPOBATh CBOIO yUeOHYIO JUIsl peLIEHUs IPEIMETHOMN
HHOC XUMHUYECKUE CBOICTBA | AESATEIBHOCTb. yueOHOM 3a1a4H.
™ HEU3yYEHHBIX KOMMYHHKATHBHEIE — YMEIOT
OpPraHHYECKUX B3TJITHYTh HAa CUTYaIUIO C HHON
COEIMHEHMI Ha OCHOBE CTOPOHBI U JIOTOBOPUTHCS C
3HAHUU O CBA3SIX JIIOIBMU MHBIX TTO3ULINHA.
12. | O6o6wenne no reme | VI | Ogopmenne 3nanmit YMeTb IPUMEHSTh DopMHUpOBaATh Perynarusnsie YMeTh
«IIpenensHble YB» 3 MOJTy4YEHHBIC 3HAHUS OTBETCTBEHHOE COOTHOCHUTB CBOY JIEHCTBUS C I'm.2
JUIS PELIEHUs YUeOHBIX | OTHOLICHHE K IJIAHUPYEMBIMU PE3YJIbTaTAMH,
3a1a4. YUECHHUIO. ITo3HaBaTeNbHBIE — 3AMUCHIBAIOT
B BHJIE IIPABUIL.
KoMMyHHKATHBHEIE- yMEIOT
0 OpMIIATH CBOM MBICITH B
YCTHOM Y NUCBMEHHOH peuu
13. | KonrponwHnas pabora | Pa3s KOHTpOIIb CTEneH: Hayuarcs: npuMeHAThH DopMHUpOBaATh Perynarusnbie — B 1HaIore ¢ I'n.2
Nel mo teme MBAIO | yepoeHHs y4eGHOTO MIOJIYYECHHBIE 3HAHUSI U | OTBETCTBEHHOE YUHUTEJIEM COBEPIIECHCTBYIOT
«IIpenenpHble WET0 | parepuana TeMbl c(hopMHpPOBaHHbIE OTHOILLEHUE K KPUTEPUU OLIEHKU
YIJIEBOJOPOABLY KOHT YMEHUS [JI PELICHUS YUEHHUIO. [lo3HaBaTeNbHBIE — 3AMMUCHIBAIOT
poiis y4eOHBIX 3a/1a4 B BHJIE [TPaBUJL.

KoMMyHHKaTHBHEIE- YMEIOT
0(OpMIISTE CBOM MBICTIH B
YCTHOW M NMCBMEHHOH peuu

Tema 3. HenpenenbHble YIJIeBOAOPOABL. AJIKEHbI. AJIKHHBI. AJIKAIHEeHbI 6u.




14. | Ananus OTtxp DIIEKTPOHHOE U Hayuatbcs: Ha3bIBaTh [Iposenstor PerynsaTuBHble- MOHUMAIOT
KOHTPOJIBHON BITHE | [1pOCTPaHCTBEHHOE STUIICHOBBIE 110 [TO3HABATEIIBHBIN MIPUYUHBI CBOETO HEYyCIIeXa U I'm 3
paboTHI . HOBBI | ¢TpoeHHE AIKCHOB. MEXIyHapOIHOU HHTEPEC K HaXOJAT crIocOoObI BEIXOJa U3 I1.10
ATKeHBl, CTpOEHHE, | X Tomonornaeckuii psg. | HOMEHKIAType, H3Y4EHHUIO CJIOKMBILIEHCS] CUTyallHH. Ne4
HU30MEPUSL. 3HaH | HomeHkmaTypa. COCTaBIIATh U30MEPBI U IIpeIMeTa, Jar0T Ilo3HaBaTENbHBIC — NIEPENAIOT

uii UsoMepus: romosoru Iomyuar aJIeKBaTHYIO COZIEPXKAHUE B CXKATOM MJIH
YIIepOHOI LenH, BO3MOXHOCTb HAYYUTBCS: | OLIEHKY CBOEH Pa3BEpHYTOM BHUJIC.
TI0JIOXKCHHUS KPATHOI npecKa3bIBaTh CBOWCTBA | yUeOHOM KoMMyHHKaTHBHBIE — YMEIOT
CBSI3H, LIAC, TPAHC — IO CTPOEHUIO JESATENBHOCTH, CIIyIIaTh APYTUX, IPUHATH
H30MepH3. YTIEBOIOpOAa paboraroT B IpYTYIO TOUKY 3pEHMUS,
COTPYIHHUYECTBE. U3MEHUTH CBOIO TOUKY 3PEHUSI.
15. | CBoiicTBa u Otkp | IIpaBuno 3HaTh CIOCOOBI dopMUpOBaTh PerynaruBHbie — ONpeaensaOT
MOJTy4YeHHUE aJIKEHOB. | bITHEe | MapKOBHUKOBA. MOJIy4YEHHS AJIKEHOB U LEJIOCTHOE 1e7b CBOoe yueOHOM I.11

HOBBI | Peaknum: 001aCTH UX IPUMEHEHUS. | MUPOBO33PEHHE, JEATENBHOCTH, UIYT CPEACTBA

X THPOTAIOTEHUPOBAaHU | YMETh COCTABIIATh COOTBETCTBYIOLIEE | €€ OCYLIECTBICHMUS. 12(n/p)

3HaH | €, OKUCIICHHUE, YpaBHEHUS XUMHUYECKHUX COBPEMEHHOMY [Jo3HaBaTenbHbIE — 3aMHUCHIBAIOT

uit MOoJIMMEPU3aLINS, peaxiuii, YPOBHIO pa3BUTHA | BBIBOJBI B BUE NTPaBUIL
THPUPOBaHMUE, XapaKTEepU3YIOIINX HayKH, Ha OCHOBE | KOMMYHUKaTUBHBIE — YMEIOT
ruapatanys. Peaknun | XUMHUYecKue CBOMCTBa U3yUYEHUS OpraHn30BaTh yueOHOE
3NMUMUHUPOBAHUS: AIKEHOB. B3aMMOCBSI3U B3aMMO/IEHCTBUE B TPYIIIIE.
JeTUAPUPOBAHHSL, CTPOEHMSI MOJIEKYJI
JeruapaTanys, IKEHOB 1 MX
JIeTHIPOTaJOreHHPOBa CBOMCTB.
HUSL.

16. | IIpakTrueckas 06 IonydeHue dTHICHA YMmers nonydars 3tuieH. | IIpossistor PerynaruBHble -TIOHUMAIOT
pabora Ne 2 eMET | jerypparaumeil Hayuarcs: oOpamarbesi ¢ | mo3HaBaTENbHBIN MIPUYUHBI CBOETO HEYCIIEXa, I1.10;
«Ilomyuenne OO | yrapoma. [openne na00paTOpHBIM HHTEpEC K HaxXOJAT BBIXOA U3 3TOU 11
OTUJIEHA Y U3YYEHUE | OTHY | yraposa. OKHUCIICHHE 000py/IOBaHUEM H M3Y4EHHUIO CUTYaIIH.

WTO CBOWMCTBY. €CKO | yrapona HarpeBaTelIbHBIMU IIpeIMeTa, Jar0T I1o3HaBaTENBHBIEC — IENAIOT
i IIepMaHTaHATOM npubopamu B aJIcKBaTHYIO MPEION0KEHHS 00
HATp | gamms. COOTBETCTBUU C OLIEHKY CBOEH WHPOPMALINH, HEOOXOJIMOM
aBJje MpaBHJIAMH TEXHUKHU yaeOHOH JUTSL peIlieH s TaHHOW 3ajjaduu.
HHOC Oe3omacHoCTH, JenaTh JIESTENBHOCTH, KoMMyYHHKaTHBHBIE — YMEIOT
™ BBIBOJIBI 110 pe3yibTaTaM | paboTaioT B KPUTHYHO OTHOCUTBCS K CBOEMY




SKCIEPUMEHTA COTPYIHHYECTBE. MHEHHUIO.
17. | AJKaaueHsl. 061 JIMEHOBBIE 3HaTh 0011yI0 hopMyITy Pa3BuBars PerynsaTuBHbIE — ONIpeEISIOT
eMET | yr1eBOOPOIbL. ANKaJINCHOB. Y METh KOMMYHHUKAaTUBHY | LieJb Y4€OHOH NesITenbHOCTH, I1. 13
OO | CompsiKeHHbIE CBsi3H. | COCTABIATH CTPYKTYPHBIC | 10 HaXOZAT ITyTH JOCTH)KEHUS Ne 4
OrvY | Pzonpen. CBoiicTBa (opMyIIBI aNKagUeHOB U | KOMIIETEHTHOCTb. LEJIH.
€CKO | HaTypanbHOTO 1 YPaBHEHH XHMHECKHX Ilo3HaBaTeNBHEIE — TEPENAIOT
51 CHHTETHYECKOTO peaxuuii, COJIep’KaHUE B Pa3BEPHYTOM
HATP | gayqyka. Pesnna. XapaKTEPU3YIOIIHX WJIU CKATOM BUJIE.
aBle | DGouuUT HENPEENIBbHBIA XapakTep KoMMyHHKaTHBHBIE — YMEIOT
HHOC ANKaICHOB. MIPUHUMATh TOUKY 3pEHUS Ipy-
™ roro; yMeroT OpraHu30BaTh
y4eOHOe B3aUMOICHCTBUE B
TpymIIe.
18. | Anxussl , ctpoenue, | OTKD | A jkumbL IIpeomemmvie. 3HaTH DopMupOBaTH PerynaruBHble — COCTaBISIOT
H30MEpHsL. BITHC | JeKTPOHHOE U obmryro Gpopmymy HaBbIKH IUUIaH BBIIIOJIHEHUS 3aaHui 11.14
HOBBI | 11p0CTpaHCTBEHHOE AJKUHOB. YMETH COTPYJHHYECTBA CO | COBMECTHO C YUUTEIIEM.
X CTPOCHHUE ALeTUICHA. OOBSICHATH SP- CBEPCTHUKAaMU U Ilo3HaBaTENEHBIE — 3AMACHIBAIOT
3HAH | [OMOJIOrH M H30MEpbL. THOPUAN3ALINIO H YUHUTEJIEM B BBIBOJIBI B BUJIE IIPABUIL.
nui HoMeHKI1aTypa. MIPOCTPAaHCTBEHHOE oOpazoBarenbHOH | KOMMYHUKaTHBHbIE — YMEIOT
CTPOEHHE MOJIEKYJIBI JESATENBHOCTH. 0(OpMIISTH CBOM MBICTIH B
aleTWIeHa, COCTABIIATh YCTHOM M ITMCBMEHHOM peuu C
CTPYKTYpHBIE POPMYJIIBI Y4ETOM PEUEBBIX CUTYaLUH.
TOMOJIOTOB alleTHIIEHA U
Ha3bIBATh AJIKUHBI 110
MEXYHapOIHON
HOMEHKJIAType.
19. | CaoiictBa n OTKp | Peakmus Kyueposa. Hayuarcs: DopMHpOBaTH PerynaruBHbie — COCTaBISIOT
IOJIy4CHHE AIIKMHOB | BITHE | Peakiuu XapaKTepHU30BaTh HaBbIKU IIJIaH BBITIOJTHEHMS 3aJaHUM I1.14
HOBBI | jyvepusary, ¢dusnueckue u COTPYJHHYECTBA CO | COBMECTHO C YUUTEIIEM. Ne 5
X TpUMepH3aLHH XUMUYECKHE CBOMCTBA CBEPCTHUKAMMU U ITo3HaBaTEIBHBIEC — 3AIACHIBAIOT
3HaH AJIKMHOB 110 CTPOCHHUIO U | YYUTEIIEM B BBIBOJIbI B BU/JIE TIPABUII.
nui CBsI35IM, PeLlaTh oOpazoBareibHOM | KOMMYHUKATHBHBIE — yMEIOT
«IETIOYKH» JESATEIbHOCTH. 0(opMIISITE CBOM MBICTIH B

npespaiueHuil. Ilomyuar

YCTHOM M IMCBMEHHOM peuu C




BO3MOXHOCTh HAYUUTHCSI:
COCTaBIISITh «IICTIOYKI
MpEeBpAILCHUH.

YUYC€TOM PCUCBBIX CI/ITyaHI/Ifl.

Tema 4. ApeHbl. ApoMaTH4ecKHe YI1eBOA0POAbI 34.
20. | Apensl. benson u OTKp | Apomaruueckue 3HaTb 3JIEKTPOHHOE U dopmupoBaTh PerynsatuBHble — ONPEAENAIOT
€ro BITHE | yT1eBOTOPOIBI. IIPOCTPAaHCTBEHHOE OTBETCTBEHHOE 11e/1b yueOHOMH 1esTeIbHOCTH, I'n.4
HOBBI | J[eKTPOHHOE CTPOEHHE MOJIEKYJIbI OTHOLIECHHE K UIIYT CPEeCTBA ee NOCTIkKeHus. | [1.15
X CTPOEHHE MOJIEKYIIbL. OeH3071a, BUIbI YYCHHIO, Ilo3HaBaTeNpHBIE — NEIAIOT Ne 4
3HAH | - TUOpUAN3AIIAN pa3BuBaTh MIPEIOJIOKEHUS 00
- oMoJioru 6eH3oia, N .
uit H30MEpHS B PATY AIIEKTPOHHBIX OpOUTaNel, | cmocoOHOCTh K uHpopMauu, HeoOXoAUMON
TOMOJIOTH O€H30J1a, BUJBI | CaMOOOPA30BaHUIO. | JJIS pelleHus yueOHOH 3aaaun.
roMoJoros. BzanMHuoe
HN30MCpPUHN U KOMMVHI/IKaTI/IBHLIC — YMCIOT
BJIMSIHUC aTOMOB B
HOMEHKJIaTypy apeHOB. OTCTauBaTh CBOIO TOUKY 3PEHHUS,
MOJIEKyJIe TOIyOJIa.
Horsiie o HPUBOJHUTH APTyMEHTHI IS €€
000CHOBAHUSL.
ATOXMMHKATaX U UX
UCTIONIb30BAaHUU B
CEJIbCKOM XO3SIHCTBE €
COOII0IEHUEM
TpeOOBaHMI OXpaHbI
NIPUPOBL.

21. | CpoiictBa 6en3ona. | OO | Xymuueckue coiicTea | Haydarcs: OOBACHAIOT PerynsatuHble — pabotator mo | I1. 16
eMeT | Gensona: peaKLum XapaKTepu30BaTh caMoMy ce0e CBOM | COCTaBJIEHHOMY IUIaHY, Ne 3
010N | 3amvemeHus ¢dusnueckue u OT/ICTIbHBIC UCIIONB3YIOT OCHOBHBIE U
oruv (6p0MI/IpOBaHI/Ie, XUMHYCCKHE CBOMCTBA OnyKamIme ociaun JOIIOJTHUTCIIBHBIC HCTOYHHUKH
€CKO | puTpupoBaHue), 0eH3071a, COCTaBIATh CaMOpa3BHUTHS. uH(MOpPMaLUH.

i IIPHCOEAUHEHNS XUMHYECKUE yPaBHEHUs ITo3HaBaTeNbHbIE — 3aIIUCHIBAIOT
HATP | (gonopoa, XJI0pa). €ro CBOMCTB U BBIBOJIbI B BUJIC TIPABUIL.

aBJIC IMOJIy4C€HUsA, pClIaTh KOMMVHI/IKaTI/IBHLIe — YMCIOT
HHOC «UETIOUKI» BBICKA3bIBaTh TOUKY 3PEHUS,

TH npespaieHuil. [Toryyar IBITAsACh 00OCHOBATS €€,

BO3MOXXHOCTb HAYYHTHCH:
COCTaBJIATH «HICITOYKH»

MIPUBO/JS APTYMEHTHI.




MPEBPALLICHUI

22. | I'enernueckas cBa3b | Pedrn | Mepernueckas cesizb IIpeomemmuvie. YMeTh D®opmupoBarhb PeryasTuBHbIE— TOHUMAKOT I'n. 2-4
apOMaTHYECKUX eKCH | eskry KIaccaMu MPUBOAUTH IPUMEPBI U LEJIOCTHOE MIPUYUHBI HEYCIIEXa U HaXOOAT
YTIEBOIOPONIOB C s YIIIEBOIOPO/IOB. COCTABIATE ypaBHEHUS MHPOBO33pEHHUE, CIIOCO0BI BBIXO/A U3 TaHHOU
JpYrUMH Klaccamu CpaBHeHHe cTpoCHHA XUMHUYECKUX PEaKIUi, COOTBETCTBYIOILLIEEC | CUTYalLUU.

YTIEBOIOPOIOB. o CBOHCTE PaCKpBIBAIOIINX COBPEMEHHOMY Ilo3HaBaTENBHEIEC — IENAIOT
IpeeIbHbIX, TEHETHYECKUE CBS3H YPOBHIO Pa3BUTHUS | IPEATIONOKEHHUS 00 §
HEMIPEEIbHEIX H MEXIly YIJIEBOIOPOJAMH | HayKH, Ha OCHOBE nHpOpPMALIUH, HYKHOH IS
APOMATHHICCKHX Pa3HBIX KJIACCOB. MPEACTaBICHUI O | PelIeHNs 3a1a.
TEHETHYECKOH KoMMYHHKAaTHBHEIE— YMEIOT
YITIEBOAIOpOAIOB. CBSI3U KPUTUYHO OTHOCHTBHCS KCBOEMY
OpraHU4eCcKUX MHEHUIO
COEIMHEHHH.
Tema S. IlpupoaHble HCTOYHUKH YIJI€BOIOPOIOB 64.

23. | IlpuponHblii u 06 TIpHpOHBIi ras. YMers xapakrepusoBaTb | Pa3BuBath PerynaruBHbie— ONPEAEIISIIOT
MOy THBIE HEQTSAHBIE | EMET TonyTHble He(TsHble | COCTAB MPHPOITHBIX KOMMYHHUKAaTUBHY | LIeJIb Y4€OHO JesITeNnbHOCTH, I'm 5
rassl. 00N | ra3pL. HUCTOYHHUKOB 0 OCYILECTBIISIOT MMOUCK cpeAcTB | [1.17

oruy YTJIEBOJAOPOJOB, KOMIICTCHTHOCTD, €€ JIOCTIKCHHS. Ne 4
€CKO COCTaBJISITh YPABHEHUS TOTOBHOCTb K ITo3HaBaTeNbHBIE — IEPENAIOT
51 peakLuii npeBpalieHuit YBaKEHUIO HHOM coJiepKaHUE B pa3BEPHYTOM
Harp YTJII€BOJIOPOIOB. 3HATH TOYKH 3PEHUS IIPU | WIIM CKATOM BHUJIE.
aBJje 00acTH MpUMEHEHUS 00CyXJIeHUH KoMMyHHKaTHBHBIE— yMEIOT
HHOC MIPUPOJTHOTO rasa, pe3yJIbTaTOB OTCTanBaTh COOCTBEHHYIO TOUKY
™ MOITYyTHBIX HE(TSIHBIX BBITIOJTHEHHOHN 3pEHus], apryMEHTHPYS €€ U
ra3oB M KAMEHHOTO yIJiist. | paboTHL. noATBepkAas (hakTamH.

24. | Hedrp 1 OTKp | I'az u He)Th KaK Hayuarcs: onpenensite DopMHpOBaTH PerynsatuBHbIe — paboTatoT 1O

HEPTETIPOAYKTHI. BITUE | 1omIHBO. (dpakuuu 1Mo cocrasy . 3KOJIOTUYECKOE COCTaBJICHHOMY ILIAHY, I1.18
HOBBI | A j1pTepHATHBHbIC MBILUICHHE, HCIIONB3YKOT OCHOBHBIE U 1o
X BHIIBI TOILIKBA. 3HaTh COCTaB U CBOMCTBA pa3BuUBaTh JTOIOJHUTEIILPHBIC UICTOUYHUKHU KPEKHHT
3HaH HepeFOHKa He(l)TI/I, He(l)”[enpo JAYKTOB, KOMMYHUKAaTUBHY I/IH(l)OpMaI_[I/II/I. a
nui 10 KOMIIETEHTHOCTh | Il03HaBaTenbHbIE — 3aNHUCHIBAIOT

¢dpakunu HeQTH,

CYIIHOCTb NIEPETOHKH
HEPTH.

B OOILIIEHUH U

BBIBO/IbI B BUJIE MPABUII.




JIETOHALIMOHHAS
CTOMKOCTh O€H3HHa,

COTPYAHUYECTBE CO
CBEPCTHHKAMH U

KoMMyHUKaTUBHEIC — YMCIOT
OTCTanMBaTb TOYKY 3pCHUA,

OKTaHOBOE YHCIIO. YUHUTETIEM. apryMEHTUPYS €e.
25. | Kpexunr Hedru. OTtkp KpekuHr n 3HaTh CYUTHOCTD dopMUpoBaTh PerynarusHbie— B AUANOre ¢
BITHE | pyhOPMHHT. TEPMHUYECKOTO U JKOJIOTHYECKOE YUUTENIEM COBEPILICHCTBYIOT I1.18
HOBEBI KaTaJIUTHIECKOTO MEIIIICHUE, KPUTEPUU OLICHKU U T/3
X KpeKuHra, pupopMuHTa . | Pa3BUBAThH MOJIB3YOTCSI UMU B XOJ€ OLIEHKHU
3HaH [Toy4aT BO3MOKHOCTh KOMMYHHUKATHBHY 1 CaMOOILICHKH.
i Hay4UTbCS: OCO3HABATH 0 KOMITETEHTHOCTE | Ilo3HaBaTeIbpHEIC— JIENAOT
HEOOXOJUMOCTh B OOIIEHUH U MIPETOIOKEHUS 00
COOJIFOICHUS TIPABUII COTPYJIHHUYECTBE CO | MH(POPMALINU, HYKHOH JIJIs
9KOJIOTHYECKOH CBEPCTHUKAMHU U peuieHus 3aaad.
0e30rMmacHOCTH TIpH YUUTETIEM. KoMMyHUKAaTHUBHBIE— YMEIOT
oOpalleHuu ¢ OTCTauBaTh COOCTBEHHYIO TOUKY
YIJIEBOJIOPOAAME 3peHUS, APTYMEHTHUPYS €€ U
MTOATBEPKIask (haKTaMu
26 | Pewenne 3amay Ha Pedn AJITOPHUTM PELICHHS VYmets pemiath 3anaun Ha | DopmupoBaTh PerynsaruBHbIe — ONPEAENAIOT I'n.2-5
- ompeieICHHUE eKCH | pacuerHoit 3124 ompeieJICHIEe MacCOBOM MOTHBAIHIO K 1eJIb YUeOHOMN JeSATENbHOCTH U
27 | maccoBoil uim P WIK 00BEMHON 10U LIEJICHAIIPABJIEHHO WILYT IIyTH €€ JOCTHUKECHUS.
00BEMHON 10U VIIIT BBIXOJa IPOJAYKTa ¥ mo3HaBaTellbHOM | Ilo3HaBaTENBLHEIE — 3AIMUCHLIBAIOT
BBIXO/Ia TIPOYKTa 3 pEeaKIuK OT TEOPETUUECKH | JACSITEIILHOCTH. BEIBOJIBI B BHJIE TIPABUIL.

peaxIyu ot
TEOPETUICCKU
BO3MO’KHOTO.

BO3MOXKHOTI'O.

KoMMyHUKaTHBHBIE—  YMEIOT
OpraHu30BaTh yueOHOe
B3alMOJEHCTBYE B TPYIIIIE.




KonTpoabnas Pa3B | Konrpons 3YH mo HayuaTtcs: npumeHsTh ®opmHupoBaTh PerynstusHble- paboTatoT 110
28 | pabora Ne2 mo TemMe | UBAIO | pepam 2-5 MOJTy4YEHHBbIC 3HAHUS OTBETCTBEHHOE COCTaBJIICHHOMY IUIaHY, I'n.2-5
«YT1eBOAOPOABI» LIETO0 3HAHUA IJIS PEIICHUS OTHOILIEHHUE K HCIOJIB3YIOT OCHOBHBIE H
KOHT y4eOHBIX 3a]1au. YUEHHUIO. JIOTIOJTHUTENbHBIE HCTOYHUKU
pois nHPOPMALIUH.
VK3 Ilo3HaBaTenpHbIC —
COIOCTABIISIIOT M OTOMPAIOT
uH(opMaLuIo, TOITYyYEHHYIO U3
Pa3HBIX HICTOYHHKOB.
KOMMYHHKATHBHEIE — YMEIOT
B3[UIIHYTh HA CUTYallUIO C UHOI
MTO3ULUH U JOTOBOPHTHCS C
JIOAbMU WHBIX MO3HLUN.
Tema 6. Ciuptel 1 ¢eHoubl 64.
Amnanus OTKP | Crimpret u peromsL. 3HaTh cocTaB U cTpoeHue | IIpossisror PerynaTuBHbIC — OIPEACTAIOT
29 | KOHTPOJBHOU bITHE | ATOMHOCTH CITHPTOB. MpENENbHBIX MMO3HABATECIbLHBIN 1eJIb YUeOHOMN JEATENbHOCTH U I'n.6
paboTHLI. HOBBI | JekTpoHHOE OJHOATOMHBIX CIIMPTOB, HHTEPEC K HUIIYT IYTH €€ JOCTHXKCHUS. I1.19
[IpenensHble X CTpoeHHe UX ONpEJEICHNE, H3Y4EHHUIO Ilo3HaBaTeNbHEIE — 3aMCHIBAIOT | No 5
OJIHOATOMHBIE 3HAH | )yHKIHOHAIBHON (GYHKIMOHAIBHYIO npeaMeTa, BBIBO/IBI B BUJIE€ NTPaBUIL
CIUPTHI. ui IPYIIIIbL, TOISPHOCTD TpyYIINY CIIUPTOB, OOIIYIO | OIIEHUBAIOT CBOIO KoMMyHMKAaTUBHBIE — YMEIOT
ceszu O — H. (dbopMyIly OTHOATOMHBIX | y4eOHYIO OpPraHHU30BaTh yueOHOe
Tomounornueckuii psg | CTHPTOB. YmeTs JEATENBHOCTD, B3alMOJEHCTBHE B TPYIIIIE.
[P ACIBHBIX COCTaBJISATh CTPYKTYPHBIE | IPUMEHSIOT
OJTHOATOMHBIX (OpMyIIBI CIUPTOB U UX IIpaBWJIa AEJIOBOTO
criupToB. M3omepus M30MEpOB, Ha3bIBATh COTPYIHHUYECTBA.

YTIEPOIHOTO CKENETa
Y TIOJIOKEHUS
(hyHKIMOHATHHOU
rpynnsl. CriupTsl
MIEpPBUYHEIE,
BTOPUYHEIE,
TPETHYHBIE.
Howmenxnarypa
CIIMPTOB.

CIIUPTHI IO
MEX1yHapOHOU
HOMEHKJIAType.




06w | Bonopoanas cB3b Hayuarcs: PazBuBath PerynaruBHble — onpeaessoT

30 | CoiicTBa eMeT | ey Ty MOJEKyIaMH, XapaKTepu30BaTh KOMMYHUKATUBHY | LIeJb CBOEH yueOHO .19 ;
npeaeIbHBIX ONON | prusHEe ee Ha CTPOEHUE CIIUPTOB, 3HATH | O JeATeNbHOCTH, UIIYT cpeacTsa | 20
OJTHOATOMHBIX OTHY | (huspueckue cBoiicTBa. | BIHAHHE BOIOPOIHOI KOMIIETEHTHOCTb, | €€ OCYLIECTBIICHUS.

CTIUPTOB €CKO | XpMuuecKue CBSI3U Ha (PU3UUECKUE MPOSIBIISAT [o3HaBaTenbHbIE — 3aMUCHIBAIOT
i cBoiicTBa: ropeHe, CBOICTBa CIHPTOB, TOTOBHOCTH K BBIBOJIBI B BHUZIE TIPABHIL.
Halp | okpcieHne 10 OTHKCHIBATH O0OIIHe YBaKCHHUIO UHOH KoMMyHHKAaTHBHbBIE — YMEIOT
aBIC | anpnerusoB, XMMHYECKHE CBOICTBA TOYKH 3pEHUsI IPU | CIYIIATh APYTUX, IPHHAMATh
HHOC | p3apmoselicTBHE CO CIIMPTOB C TOMOIIBIO 00CyKIeHNH JPYTYIO TOUKY 3PSHHSI.

TH LeTOUHBIMH SI3bIKa XUMHH, COCTABIIAT | PE3yJIbTaTOB
MeTaTaMH, YpaBHEHUSI XUMHUECKUX | BBIIOJIHEHHOU
raJoreHoBOOpoaaMy, | PEAKITHH, paboTEL.
KapGOHOBBIMH MOAITBEPIH IATOLIHX ®opmupoBats
KHCIIOTAMI. CBOMCTBA CIIPTOB. II03HABATEIbHYIO U
SMOBUTOCTE CIMPTOB, MHOPMALIHOHHYIO
ryouTensHoe KYyJbTYDY,
BO3JCICTBHE UX TpHHSTHE
IIEHHOCTEeH
3JI0POBOTO U
0e3omacHoro
oOpasa JKU3HH.

31 | lMonyuenue n Pedn ITony4eHre CIHPTOB Hayuarcs IIposiBnsiror PerynaruBHble— COCTABISIOT
NpUMEHEeHNE eKCH | y3 rpejielbHBIX (depe3 | XAPAKTEPU30BATh METOBI | N03HABATEIILHBIN TUTIAH BBITTOJTHEHHS 3a/ITaHUI I1. 20
CIIHPTOB. s TaJIOreHONPON3BO/AHble | HOTYUCHHS CIIHPTOB, UHTEpec K BMECTE C yUHUTEJIEM. No 5

) U HelpeneIbHBIX COCTaBIISITh YPaBHEHUS crocobam I1 : conocTaBnstoT OTOMpAIOT
YIJIEBOLOPOIOB. peaKuui, JexKamux B pelIeHns HOBBIX nHPOPMALIHUIO.

OCHOBC NIPOMBIIIJICHHOT'O
IMMOJIy4CHUA MCTaHOJIa 1
9TaHOJIa.

y4eOHBIX 3a/1a4,
ITIOHUMAIOT
MIPUYUHBI yCIieXa B
yueOHOM
EATENHHOCTH

K: ymeror ohopmitaTs Mbicau B
YCTHOW ¥ MUCHbMEHHOH (opMme.




32 | MHOroaToMHble OTKP | rprenmmKons u 3HaTh CTPOCHHE, Pa3BuBathb Perynarusnpie—

CITUPTEL. BITHE | ryppepuH Kak CBOMCTBA M NPAKTHYECKOE | KOMMYHHKATHBHYIO paboTaroT 1o I1.21
HOBBI | pencTaBUTeNH NPHMEHEHHE KOMIIETEHTHOCTB, COCTaBJICHHOMY IIJIaHy,
X MHOTOATOMHEIX STUJICHIJIUKOTIA U TOTOBHOCTB K YBa)KEHHIO UCIIOJIb3YIOT OCHOBHBIE
3HaH | crppToB. IIIMLEpUHa. YMeTh WHOM TOYKHM 3PEHMS IPH U JIOTIOJIHUTETIBHBIE
ui OcOGEHHOCTH UX COCTaBJIATh YPABHCHUS 00CY»JICHUH PE3yIbTaTOB | HCTOYHUKH

XMMUYECKHX CBOiicTR, | PCAKLHIA, BBITIOJIHEHHON PaOOTHI. uH(pOpMaIUH.
IPAKTHYECKOE NO/ITBEPKAAIOIIHX ITo3naBarenbHbIE —
HCIIONIB30BAHME CBOMCTBa MHOIOaTOMHBIX CONOCTABJIAIOT U
CITUPTOB, OOBICHATH OTOMpAaroT
3aBUCHMOCTb CBOMCTB MHpOpPMALHIO,
CIIUPTOB OT YHCIIA HOJy4EHHYIO M3 Pa3HbIX
THAPOKCOTPYIII, HCTOYHHKOB.
IPOBOJIUTH KoMMyHHMKaTUBHBIE—
Ka4yeCTBEHHYIO PEaKIHIO YMEIOT BBIIIOJIHATh
Ha MHOTOaTOMHBIE pa3IMYHBIE POJIM B
CIIUPTHI. rpynrne, COTpyHH4YaTh
IIpY PELICHUH 3a/1a4.
OTKp | ®enonsl. Crpoenue, 3HaTh ONpeeIeHNs ®opmMHUpOBaTL HAYYHOE PerynarusHblie —

33 | ®enonkr. CoiicTBa | BITHE | oT1pape o cTpoeHmo | PEHONOB 1 MHPOBO33PEHHUE U OIPEEINSIOT LENb I1. 22
U IpUMEHEHUE HOBBI | o apPOMATHYECKHX apOMATHYECKUX CHUPTOB, | DKOJOTMYECKOE yqe6H017I IEATECIILHOCTU Ne 5,8
(enomna. X criupros. ®usudeckue | CTPOCHUE HX MOJIEKYIT, MBIILIEHHE. C yUHTENIEM U

3HAH | cpolicTBA. cBoiicTBa M MpuMeHeHne | OCHOBHBIE BUJIBI CaMOCTOATENBHO, UIYT

ui XUMHUECKHE ¢deHona. Ymern JEATENBHOCTH yJallluXCa. | CPEJCTBA €€
CBOICTBA: 00BACHATH 3aBUCHUMOCTh | COCTaBIATH KOHCIIEKT JOCTHKEHHS.
B3aMMOJIEHCTBHE C CBOMCTB (peHONa OT nexuuu. Habmonats ITo3naBaresbHbIE —
HATPHEM, L[EI0UbIO, CTPOEHHS €r0 MOJIEKYJIBI, | JEMOHCTPAIMOHHBIE 3aIMCBIBAIOT BBIBOJIBI
6pomoM. Banmuoe B3aMMHOE BIIMSIHUE OIBITHI. YUacTBOBAaTh B KoMMyHHMKaTUBHEIE —
BIIHSHYE aTOMOB B aTOMOB B MOJIEKYJIE 00CyKJIEeHH HOBOI'O YMEIOT OPraHU30BaTh
Mouekyte. CriocoGbl (eHona, cocTaBIATh marepuana y4ebHoe

OXPaHbI OKPYKAFOIIEH
Cpeibl OT
ITPOMBITIJIICHHBIX
OTXOJIOB, COJICPIKAITUX
(heHnou.

YpaBHEHUS peakiuii,
MOJTBEP K JAIOIINX
cBoiicTBa (heHoa.

B3alMO/IECHICTBUE B
rpynmne, CTpOUTh
KOHCTPYKTHBHbIE
B3aMMOOTHOIIIEHHUS CO
CBEPCTHUKAMU




34 | I'enetnueckas cBa3b | OOLI | Pemmenue cxem 3HaTh 3aBUCHMOCTb ®opmHupoBaTh LIeN0CTHOE | PerynsatuBHble— I'n. 2-6
cupToOB U (eHoNa C | eMeT IPEeBpPALLCHHUI, MEXy COCTaBOM, MHPOBO33pEHHUE, OIIPEAEIAIOT LIETh
YTIEBOIOPOJAMH. OZIOI | jOKA3BIBAKOIIMX CTPOEHHEM U CBOMCTBAMHU | COOTBETCTBYIOLIEE y4eOHOMH AEATENBHOCTH,

OTMY | cyecTBOBaHHE BEIIECTB. YMETh COBPEMEHHOMY YPOBHIO OCYILECTBIISIOT IIOUCK

€CKO | regeTHUECKOl CBA3M MIPUBOAUTH MIPUMEPHI U pa3BUTHUS HAyKH, Ha CpPEICTB €€

51 MeXTy crupTamy 1 YB | COCTaBIATE ypaBHEHHS OCHOBE TPEACTABICHUN O JOCTHKCHHS.

Harmp XUMHUYECKUX PEaKIHi, TE€HETHYECKON CBSA3H Ilo3HaBaTenpHbIE —

aBJIe PacKpBIBAIOLIUX MEX]ly Pa3sHbIMU KJIacCaMH | IIEPENaloT COACPKAHUEB

HHOC TEHETHYECKHUE CBSI3H OpPraHUYECKUX BEILIECTB. pa3BEPHYTOM MM

TH MEXNy CIUPTAMHU U Pa3BuBars CKaToOM BHJIE.

VIIII YIJIEBOJOPOJAMH. KOMMYHUKATHBHYO KoMMyHUKaTHBHBIE—

3 KOMITETEHTHOCTb. YMEIOT IPUHUMATD

IPYTYIO TOUKY 3pEHUS.

Tema 7. AJIBAEI'H/bI, KETOHbI U KAPBOHOBBIE KUCJIOTBI. 8u.

OTKp | Anppernmsr. Crpoenue | 3HATH ONpPENEICHAS DopMHPOBATH Perynarusnble—

35 | Anpaerunsl u BITUC | 451 1erH/I0B, aJbJIETU/IOB U KETOHOB, OTBETCTBEHHOE OTHOIIEHHE | ONPENEIISOT LIeb I'n.7

KETOHBL. HOBBI | yyHKIMOHATbHAS CTPOEHHE UX MOJIEKYIL. K YYEHHIO, TOTOBHOCTb K yueOHOM aeaTensHOCTH, | [1.23
X rpyIa, ee YMETh COCTaBIIATH camM000pa30BaHHUIO. OCYILECTBIISIOT MIOUCK Ne 8
3HAH | 51eKTPOHHOE CTPYKTYpHBIE POPMYJIIBI CPEJCTB €€ JOCTHKEHHUSI.
un CTpoeHHeE, AIBJIETUA0B Y KETOHOB, Ilo3HaBaTenLHbBIE —

0COBEHHOCTH JIBOMHO} | HA3bIBATH UX 110 MepeIatoT COAEePKAHUEB
CBSI3H. MEXyHapOIHOH pa3BEPHYTOM WU
ToMonornyeckuii sy | HOMEHKIAType. 3HaTh C)KaTOM BUJIE.
aJbJIETU/IOB. CIOCOOBI MOJTyYEHUS] KoMMyHHKaTHBHBEIE—
HoMeHKI1aTypa. aNbJIETUJIOB. YMEIOT IOHUMATh TOUKY
3peHUs APYIoro.
061 | Xymuueckue 3HaTh pU3UYECKUE U DopMHPOBATH PerynarusHble—

36 CBoiicTBa u €MET | cpoiicTBa: OKHCJICHHE, XUMHUYECKHE CBOMICTBA OTBETCTBEHHOC OTHOIICHHUE | MOHUMAIOT NPUYHHBI 11.24
MIPUMEHEHUE ONON | pycoeUHEHNE aNbJIETHIOB. Y METH K YYEHHUIO. Heyclexa U HaXOOsT Ne 3
aJbJIETU/IOB. OruY | gonoposa. COCTaBIISATh YPaBHEHUS CIIoCcoOBI BBIXOJIA U3

ecKo TonyucHue peaxiui, JAHHOW CUTyaLuHu.

i MOTBEPIKAAIOIINX Ilo3naBaTenpHbIC —
QJIBJIETUJIOB "

Hamp | o eHMeM CIpTOB, CBOICTBa aJbJIETHI0B JENaroT

aBje ITomy4aT BO3MOKHOCTh MIPEAIOIIOKEHUs 00

ITonydyenue ykCycHOTO




HHOC | ajpAerujaa HAYYUTHCSI: OOBSICHATH nH(OpMAIUH, HYKHOU
TH rujparanyen BO3MOKHOCTh JUISL penieHus 3aa4.
areTHICHa 1 MPOTEKAHUS ATUX KoMMyHHUKAaTHBHBEIC—
KaTaJuTHYCCKUM peaKuui, ONUChIBATh YMEIOT KPUTHYHO
OKHUCIJICHUEM JTWJICHA. | JIAOOPaTOpHEIC U OTHOCHUTBHCS KCBOEMY
IIpumenenue MPOMBIIIJICHHbBIE MHEHHIO
MYPaBbUHOTO U CIIOCOOBI MOTYYCHUS
YKCYCHOIO areTanabaeruaa
aITBACTHIOB.
37 OTtkp Crpoctue 3HaTh onpeaesicHue [IposiBnstoT ycToHuMBEIA U | PerynsiTuBHbIE—
Kap6oHoBbie BITHE | KapGOHOBBIX KHCIIOT. OJIHOOCHOBHBIX LIUPOKUIN UHTEPEC K COCTaBJISAIOT IIJIaH I1.25
KHCJIOTEL. HOBBI 3neKTp0HHoe npeacabHbIX Kap6OHOBbIX cnocobam penieHus BBIIOJIHEHUS 3aJaHuN Ne 6; 8
X CTpoCHHe KHUCIIOT, CTPOCHHE UX MMO3HaBaTEILHBIX 3a/a4, COBMECTHO C YUHUTEJIEM.
3HAH | gapGOKCHITBHOM MOJIEKYJI, TOMOJIOTHIO U (OPMUPYIOT HAyYHOE Ilo3HaBaTeabHBIC
5071 TPYIIIIEL, OOBSCHEHHE HU30MEpUI0. YMETh MHPOBO33pEHUE. CTPOSIT IIPEATIONOKCHUSA
OJABUKHOCTH Ha3bIBaTh KapOOHOBBIC 00 uHpopMarnmH,
BOJIOPOJIHOTO aTOMA. KHCJIOTEI 10 KOTOpasi HeoOxomuma
OCHOBHOCTBD KHCJIOT. MEXK1yHapOAHOU JUTSL PEIICHUS Y4eOHOM
Tomounornyeckuii psyy | HOMEHKJIAType. 3aJIayH.
MpeeabHbBIX KoMMmyHHKaTHBHBEIE—-
OJTHOOCHOBHBIX YMCIOT IPUHUMATh
KHCIIOT. TOYKY 3pEHHUS APYroro.
Howmenknarypa.
38 | CgoiicTBa OTKD | Xyumuueckue 3HaTh XUMHYECKUE DopMHpOBaTh HAYYHOE Perynarusnbie —
[IPUMEHEHUE BITUE | cpoiicTBa: CBOICTBa KapOOHOBBIX MHPOBO33PEHHE Ha OCHOBE | ONPENENAIOT Lelb cBoeH | [1.25;
KapOOHOBBIX KUCJIOT | HOBBI B3aMMOJICHCTBHE C KHCJIOT, 0COOBIC CBOMCTBA | MpEJICTaBICHUH 00 y4eOHOM JeSITeIbHOCTH, | 26,
X HEKOTOPBIMH MYPaBbUHOM KHUCIIOTHI. OOIIIHOCTH CBOMCTB OCYIIECTBIISIOT 11.27
3HAH | vetasmamu, VYMeTh 3ammmMchIBaTh HEOPraHWYECKUX U TIOUCKCPECTBA €€ (/p)
i IeoYamMy, cupramy. | YPABHCHHS PEaKImi, OPTraHUYECKUX KHUCIIOT. OCYILIECTBJIEHUA.
MMOJITBEPKAAFOIINX Pa3BuBath Ilo3HaBarenLHbBIE —

H3MmeHneHune cuibl
KHUCJIOT I1OJ{ BIIMSTHUEM
3aMEeCTUTENICH B
YTIEBOJOPOTHOM
paaukae.
OcobenHoct

CBOICTBa KapOOHOBBIX
KHCIIOT, OOBSICHATH
3aBUCUMOCThH CBOMCTB
KapOOHOBBIX KHUCIIOT OT
CTpPOCHUSA

KOMMYHUKAaTUBHYIO
KOMIICTCHTHOCTb

3aMUCBIBAIOT BBIBOJEI B
BHJI€ MTPaBUIL.
KoMMyYHUKATUBHEIE —
YMEIOT OpTraHU30BaTh
yuebHOe




MYpPaBbUHOM KUCIOTHI.
Baxwueiimme
MIPEACTaBUTEIIH
KapOOHOBBIX KHCJIOT.

IIpumeHeHre KUciIoT B
HapOJIHOM XO3sICTBE.

(GyHKUMOHAIBHON
TPYIIIEL.

B3alMO/ICIICTBUE B
rpynrme.

39 | IIpakTrueckas 06 JlaGopaTopHslii Hayuarcs: obpamarbscs ¢ | Pa3BuBath OepexHoe, PerynsaruBnble —
pabora Ne 3. eMET | ¢r10co6 moMydeH s 71abopaTOPHBIM OTBETCTBEHHOE OTHOLIEHHE | PabOTArOT IO
«[lomy4yenue u OZIOT | yKCYCHOMN KHCIOTHI U3 000py10BaHUEM U K (DM3UYECKOMY 37I0pPOBBIO, | COCTaBICHHOMY IUTaHy, | [T, 28
CBOMCTBa OTHY | arerara. HarpeBaTeIbHbIMU Kak COOCTBEHHOMY, TaK U UCIIOJIb3YIOT OCHOBHBIE
KapOOHOBBIX €CKO npubopamu B IPYTHX JIIOJIEH, YMEHHE 1 JOMOJHUTEIbHBIC
KHCIIOT». i COOTBETCTBHH C OKa3bIBaTh NEPBYIO HACTOYHHKHA

Harp MIpaBUJIaMHU TEXHUKHU TTOMOIIIb NP 0XKOTax U MH(OPMALIH.

aBJje Oe3omacHoOCTH. YMETh TpaBMax, CBSI3aHHBIX C Ilo3HaBaTeNBHBIE —

HHOC MIPOBOJUTE OIIBITHI 11O peakTUBaMU U MIepeatoT COAECPKAHUEB

™™ MOJIY4YEHUI0 YKCYCHOU 71a60paTOPHBIM Pa3BEpHYTOM,
KUCIIOTHI M U3Y4eHHIO €€ | 000py/L0BaHHEM. BBIOOPOYHOMMUIIN
CBOICTB, OTJINYATh CKaToOM BHJIE.
MYpPaBbUHYIO KUCJIOTY OT KoMMyHuKaTHBHBIE —
YKCYCHOH € IIOMOLIbIO YMEIOT OTCTauBaTh
XUMHYECKHX peaklnH, CBOIO TOYKY 3pEHHUS,
COCTaBIIATh OTYET O MIPUBOJS ApTyMEHTBI
IIPaKTU4ECKOH padoTe. 17151 e 000CHOBAHMSI.

40 | IlpakThueckas OO0 DKCIEPUMEHTAFHOE YMeTb npoBOAMTE OMBITH | PazBuBaTh OepexHoe, Perynarupnbie—
pabota Ne 4. eMET | oKa3aTeqbCTBO 10 PaCIO3HABAaHUIO OTBETCTBEHHOE OTHOIIECHHE | ONPENENAIOT LIETb I'n. 6;7
«Pemenune 010N | yamuums OPTraHWYeCKHX BEIIECTB M | K (PU3MUECKOMY 37I0POBBIO, | Y4eOHOMU IESATENBHOCTH,
OKCTIEPUMEHTANBHBIX | OTHY | orpe/ie/ieHHOTO COCTaBJIATh OTUET O KaK COOCTBEHHOMY, TaK U OCYILECTBIIIIOT IOUCK
3aJa4 Ha €CKO | opraHM¥ecKoro npakTU4YecKol pabore. JIpyTUX JNIOJEH, yMEHHE CPEICTB €€ JOCTHKCHHU.
pacro3HaBaHue i BEIeCTBA C OMOIIbI0 | SHATH IIpaBHa OKa3bIBaTh NEPBYIO Ilo3HaBaTenbHBIE —
OpraHUYEeCcKUX HAIP | kayeCTBEHHBIX Oe3omacHoi paboThl C HIOMOILb [P 0KOTax U [EPEA0T COACPIKAHUEB
BEIIECTBY. aBNC | peakuuii. BEIIECTBAMH, TpaBMax, CBSI3aHHBIX C pa3BEPHYTOM WU

HHOC 000py10BaHHEM U peakTUBaMU U CKaToOM BHJIE.
™ XUMHUYECKON NOCYAOH. 71a60PaTOPHBIM KoMmMyHUKaTHBHBIE—




000pyIOBaHUEM.

YMEIOT BBICKA3bIBATh
CBOIO TOUKY 3PEHHS,
IBITAIOTCA €€
000CHOBATh , TPUBOJISL

aApPTyMEHTHI.
41 | OGoOuieHue O Pedn Crpoenmue, nzomepus, | Haydarcs: 0000mIaTh J1aroT MO3UTHUBHYIO PerynsTusHble —
teMaM: «CIApTH, eKCU | xpmmyeckue cBolicTa | AHPOPMAIMIO 110 TEME B | CAMOOIIEHKY, IOHUMAIOT paboTaroT 1Mo In.6;7
«ATBIETUAB, o ¥ C1I0COGbI oMy ueHyst | BUAE CXCM, BBITONHATH MPUYUHBI HeycIexa COCTaBJICHHOMY IUIaHY,
«KapboHoBbIC CrpToB, heHONOB, TECTOBBIC 3aaHUS y4eOHOMU AeSITEIbHOCTH, UCIIOJIB3YIOT OCHOBHBIC
KHCIIOTBI» ANBJICTHIOB 1 MIPOSIBJISIIOT YCTOMYHMBBIN U JOTIOTHUTEIbHEIE
KapGOHOBBIX KHCIIOT. WHTEpeC K IpeMeTy. HACTOYHUKHU
nH(pOpMAaIUH.
ITo3HaBaTeNbHbBIE —
MepelatoT CoAepKaHNe
B Pa3BEPHYTOM,
BBIOOPOYHOM WITH
CKaTOM BHJIC.
KoMMyHHKaTHBHEIE —
YMEIOT OTCTanBaTh
CBOIO TOUYKY 3pCHUS,
TIPUBOJIST ApTYMEHTHI
JUTS €¢ 0OOCHOBAHWSL.
42 | KontponbHas pabdora | Pa3s Kontpons 3VH 1o Hayuarcs: npuMeHsTh ITposiBISIOT yCTONYUBBIN Perynarupnbie —
Ne3 mo Temam UBAKO | remam 6-7 TIOJTYYCHHBIC 3HAHUSI 1 HHTEPEC K criocodam MOHUMAIOT IPHYHHEI
«CrpThY», Iero cthopMUpOBaHHBIC pEIIeHNUs TIO3HABATEIBHBIX | HEyclleXa W HaXOMAT [ 6;7
«ANBIETHAB, KOHT YMEHUS I PEIICHIS 3a/1a4; aJeKBaTHO CIIOCOOBI BBIX0JIA U3
«Kapb6oHoBsie poust y4eOHBIX 3a7a4 OLIEHUBAIOT PE3YyJIbTAThI JIAHHOW CUTYAaIIUH.
KHUCJIOTBD) cBOeH yueOHOI ITo3HaBaTenbHbIE —
JEATETbHOCTH, OCO3HAIOT NeaoT

OTBETCTBEHHOE OTHOIIICHNE
K YYEHHIO.

NPEANO0JIOKEHNS 00
uH(bOpMAaIINK, HYKHOH
JUIS pelIeHUs 3aa4.
KoMMyYHUKATUBHEIE —




YMCKOT KPUTHUYHO
OTHOCHUTBECA K CBOEMY
MHCHHUIO

Tema 8. Cioxuble 3¢pupsl. Kupbl 24.

CtpoeHue CIOXKHBIX

43 | AHanu3 OTKp | »¢mpos. O6parumocTs | SHATH CTPOCHHE, DopmMupOBaThH PerynatupHbie — I'n. 8
KOHTPOJIbHOHM BITHE | peaKIuK MOJTyYeHHUE, CBOMCTBA U OTBETCTBEHHOE OTHOIIICHUE | NOHUMAIOT HPUYMHBI I1. 29
paboTHI . HOBBI | yTepudUKAIHL. obnacTu MprUMeHEHUs K Y9€HUIO, TOTOBHOCTh U Heycliexa v HaXOMsIT Ne 5
CrnoxHbie 23pUpbI X THIPOIIH3 CIOKHBIX CIIOXKHBIX A(UPOB. YMETh | CIIOCOOHOCTH K cI1ocoObI BLIXO1a U3

3HAaH | 5uPOB. COCTaBJIATH (HOPMYIIBI caM000pa30BaHUIO. JAHHOHN CUTYAIUH.
371 [IpakTHyeckoe CIIOXHBIX 3(HUPOB, Ilo3HaBaTenbHBIC —
HCIIOJIb30BaHUE. YPaBHEHHUs PeaKIHii ACIal0T
3TepUPUKALUU U [PEJIOJIOKEHUS 00
TUAPOIIH3a uHGOPMAIINY, HYKHOU
IUTS pellieHus 3a/1a4.
KoMMyHHKaTHBHEIE —
YMEIOT KPUTUYHO
OTHOCHTBHCS K CBOEMY
MHEHUIO

44 | JKupsl. OTKP | JKups! kak croxKHDBIC 3HaTh ONpEIEIICHUE DopMHUpOBATH HAYYHOE PerynarusHblie —
CunTeTnueckue BITHE | 5hypbl IIMLEPUHA 1 JKUPOB, CTPOCHHUE HX MHPOBO33pEHHE, [IOHUMAOT MPHYUHBI I1. 30
MOIOIIHE CPEJICTBA HOBBI | kapGOHOBBIX KHCIIOT. MOJIEKYJI, CBOICTBA, 9KOJIOTMYECKOE MBILIUICHUE. | HEYCIeXa W HAXOJST

X JKupbl B pHpOIE, UX OHMOJIOTMYECKYIO POJIb U PasBuBath OepexHoe, cnoco(im BBIX0JIa U3

3HAH | cpolicTBA. MPaKTHYECKOe 3HAUEHNE. | OTBETCTBEHHOE OTHOIICHUE | JAHHOM CHUTYallWu.

ni IIpeBpalleHNs KHPOB YMeTh COCTaBIATh K (hmuznveckomy 310poBbto, | [lo3HaBaTenbHbBIE —
yYpaBHEHUS PEaKIIHid, KaK COOCTBEHHOMY, TaK U eJIaroT

MUILY B OpraHu3Me.
I'unponus u
TUJIPUPOBAHUE KUPOB
B TEXHHKE, IPOTYKTHI
nepepaboTKH KHUPOB.
Moto1iue cpencTaa.
[IpaBuna 6e3onmacHoro
oOpalieHus co

MOJTBEP>KJAIOIINX
CBOICTBA XKHUPOB.

Nmets npeacTaBieHue o
CHUHTETHYECKMX MOIOILUX
CpEJICTBaX U 3allUTE
MPUPOJIBI OT 3arps3HEHHS
UMHU. YMETh COOMI0aTh

JIPYTUX JIIOJIEH.

NPEANO0IOKEHNS 00
nHGOPMALUU, HYKHOU
JUIs peLIEHUs 3a1a4.
KoMMyHUKATHUBHBIE —
YMEIOT KPUTHYHO
OTHOCHUTBCS K CBOEMY
MHEHUIO




CpeICTBaMU OBITOBOM
XUMHUU

npaBuiIa 6€30MacHOTO
oOpareHus co
cpencTBaMu OBITOBOM
XUMHH.

Tema 9. Yriesoanl 74.

45 | YrieBoasl. OTKp | Knaceuguxauus 3HaTh CTPOECHUE [TposBIATE yCTONYMBEIM PerynsartuBHble —
['mroko3a. BITHE | yryeponoB. Caxapa. MOJIEKYJIBI TJIFOKO3BL. HHTEpEC K Crocobam HOHUMAIOT IPUYMHBI I'n9
HOBBI | MoHocaxapuipl. VYMeTh 10Ka3bIBaTh pEIICHMs O3HABATENBHBIX | HEYCIIeXa U HAXOAAT I1.31
X Bpoxenue. [mokoza, | HaTHUHE 3a/1a4; aJleKBaTHO CIIOCOOBI BBIXO/IA 3
3HAH | CTpoeHHe ITIOKO3bL. (yHKIMOHAJIBHBIX TPYII | OLIEHUBAIOT PE3YJILTATHI JIAHHOH CHTyalluH.
un Brosoriyeckas poip | B MOJIEKYJIE TITFOKO3BI. cBoeil yueOHo Ilo3HaBaTenpHbIE —
YIJIEBOIOB. J€ATENBHOCTH. JIETAK0T
MDOTOCHETES. ®opMupoBaTH HAYYHOE IPEIOI0KEHUS 00
MHPOBO33pEHHUE UHGbOPMALUY, HY)KHOH
IJ1s PEIIeHUs 3a/1a4.
KoMMYHHKATUBHEBIE —
YMEIOT KPUTHUYHO
OTHOCHUTBCS K CBOEMY
MHEHHIO
46 | CoiicTBa rroko3bl. | OOLI | Xymuueckue u 3HaTh CBOWCTBA ®dopMupoBaThH PerynsaruBnble —
eMET | (huspueckue cpoiicTea | TIFOKO3bI H 0OmacTH e& NI03HABATEJILHYIO U ONPENENSIOT LEb I1. 31
ONOI | FyiroKO3BI, 06JIACTH HpUMEHEHUs. Y METh MH(POPMALHOHHYIO y4eOHOM NeATeIbHOCTH
OTMY | [pyveHeHHs. COCTABJIATL yPaBHEHMUS KYJBTYpY. C yYHUTENEM U
€CKO peakiuii OKUCIeHH s, CaMOCTOATENBHO, UITYT
174 BOCCTaHOBJICHHS, Cpe/cTBa ee
Harp OpO’KEHUS TTTFOKO3BI. JOCTHKEHHS.
aBJe ITo3HaBatesbHbIE —
HHOC 3aIUCHIBAIOT BBIBOJIBI
TH KoMMyHHUKaTHBHBIE —
YMEIOT OpraHu30BaTh
yuebHOe

B3aNMOJICHCTBHE B
rpymnmne, CTpOUTb
KOHCTPYKTHBHBIE




B3aMMOOTHOIICHUA CO

CBEPCTHHKAMH.

47 | Onurocaxapusl. 06w | Caxaposa. 3HaTh XUMUYECKHUE @DopmMHpOBaTh HAYYHOE PerynstuBHble—

Caxapo3a. eMET | Pusuueckue cBoiicTBa | CBOWCTBA Caxapo3bl. MHPOBO33pPEHUE. OIIPEAEIAIOT LENh I1. 32
00T | y gaxosKIEHUE B YMETB COCTABIIATH y4eOHO AeATenbHOCTH, | Ne 3
OTHY | mpppone. Xnumudeckue | YPABHEHIS PeaKIH, OCYHIECTBIISIOT IIOMCK
€CKO | cpoiicTra: HOATBEPKJAFOLINX CPEICTB €€ JOCTHKCHUSL.

17} oGpasoBanue CBOMCTBA Caxapo3sbl, ITo3naBarenbHbIe —

HAIP | caxapaToB, TMAPOIIHS. O6’I:i[CH$[TI) 3aBUCHMOCTb MEPEIAIOT COCpKAHNE

aBlI€ | XpyMuuecKkue CBOMCTB caxapo3bl OT B pa3BEPHYTOM HIIH

HHOC | pponecce! momydenus | CTPOCHHSA CIKaTOM BHUJIE.

TH caxapossl U3 (YHKIMOHAJIBHBIX IPYTIH, KoMMyHHKaTHBHbIE—
TIPUPO/IHBIX Ha3bIBaTh 00JaCTH YMEIOT HOHUMATh TOUKY
HCTOUYHMKOB. INPUMEHEHUS CaXapo3bl. 3pEeHUst APYroro.

48 061 Kpaxmain. CTpocHue 3HaTh CTPOCHHE U dopMupOBaTH PerynarusHbie—
[MonucaxapuipL. eMET | \akpOMONIEKYI 13 CBOMCTBa Kpaxmaia, OTBETCTBEHHOE OTHOLIEHHE | [IOHUMAIOT IPUYHHBI I1. 33
Kpaxmai. OION | 3peHBEB [UIIOKO3EL KaueCTBEHHYIO PEAKIHI0 | K YYEHHUIO. Heyclexa U HaxoAsaT Ne 4

OTMY | XyMUuecKUe Ha Kpaxmall, CIIocoOBI BBIXOJIA U3
€CKO | cpojfcTBa: peaKLyst ¢ HpeBpaleHNs Kpaxmana JIAHHOH CUTYaIUH.
51 {1010M, THAPOIIHS. B OpraHu3Me. Y MeTh Ilo3HaBaTenpHbBIE —
HAIp | [Ipeppamenns COCTaBJIATh yPaBHEHUS JeNatoT
aBIC | gpaxmana ALK B peaxIuii TuaposIn3a HPEIONIOXKEeHU 00
HHOC | opranmsme. [ukoren. | KPaxmana u uH(opMaLuy, HyKHOI
TH HOJIMKOHAEHCALH JUIsL peLleHNs 3a1a4.
MOHOCaxapuJ0B. KoMMmyHUKaTHBHBIC—
YMEIOT KPUTHYHO
OTHOCHUTBCS K CBOEMY
MHEHHIO
49 | lemmromno3a. O6n1 | Lemmonosa. Ctpoenue | 3HAaTh CTPOCHHE U ®dopmupoBaThH PerynsarusHble-
€MEeT | MaKpOMOJEKYI U3 CBOMCTBA LIEJUIIOIO3BIL. HO3HABATEIILHYIO U paboTaroT 1o I1. 34
OJI0J1 | 3BEHbEB IIFOKO3BL VYMeTb COCTaBIIATH UH()OPMALMOHHYIO COCTaBJIEHHOMY IUIaHy, | I1.35




orud | XUMHUYECKHUEC ypaBHEHUS peaKiuii KYJIBTYpPY, B TOM YHCIIC HCIIOJNIBL3YIOT OCHOBHBIE | (T/p)
€CKO | CBOWCTBA: TUAPOIHU3, TUAPOITN3a IEJUTFOJIO3bl U | Pa3BUBATh HABBIKH Y JOTIOTHUTENFHBIC
51 obpasoBaHue 00pa3oBaHMsI CIIOKHBIX CaMOCTOSITEITEHOM pabOTHI C | HCTOUYHHKH
Hamp | CIIOXKHBIX 3(UPOB. 3(UPOB TEILTFOIO3bI H KHHUTaMH. nH(pOpMAIUH.
aBie | [Ipumenenue a30THOMN KUCJIOTHI, [lo3HaBaTeNbHBIC —
HHOC | IIEJUTIOJIO3BI U ee IEJUTION036I M YKCYCHOM JIeNaoT
™ MTPOU3BOHBIX. KHCJIOTHI. MIPETOJIOKEHUS 00
Bo3MoxxHOCTB nH(popMaIuy,
HAy4YUTHCA: HE0OXOUMOH st
XapaKTepH30BaTh penieHus yuebHoi
OTIIMYUTCIIbHBIC 3aJa4U.
CBOICTBa Kpaxmaina u KoMmMmyHUKaTHBHBIE —
EJUTION03bI YMEIOT CITyIIaTh
ApyTrux, IppuHUMaThb
APYTYI0 TOYKY 3pCHU,
W3MEHATH CBOIO TOUKY
3peHusl.

50 | [IpakTuueckas OO0 DKCIEepPHMEHTABHON YMeTh NPUMEHSTh Pa3BuBaTh HaBBIKH PerynsatuBHbIe- B
pabora Ne5 eMET | 70Kka3aTenbCTBO 3HAHUSA O XUMHYECKUX COTPYTHUYECTBA CO JTUAJIOTE C YUHUTEIEeM I'n9
«Pemenue 010N | pammums CBOICTBAaX OPraHUYECKUX | CBEPCTHUKAMH B yUeOHO- COBEPIIICHCTBYIOT
OKCIICPUMEHTAJIbHBIX orn4 OTIPEIETICHHOT O BCHICCTB IJId pCHICHUA PICCJIe):[OBaTeJIBCKOfI KPUTEPHUU OLUCHKU 1
3aJa4 Ha IOJIYYCHHUC €CKO OpPraHUYECKOTO SKCIICPUMEHTAJIbHBIX JACATCIIbHOCTHU IMMOJIb3YIOTCA UMM B XO/I€
Y pacIio3HaBaHUe i BEIECTBA C TOMOIIbI0 | 33/a4, 0101paTh OIIEHKH U CAaMOOIICHKH.
OpPraHnuvYCCKUux Harp KadyeCTBEHHBIX BCIIECTBA U IMTPOBOJAUTH ITo3HaBaTeabHBIE —
BECUICCTB» aBJIC peaKHHﬁ. XUMUYCCKUEC pC€aKlInu, 3aIllUCBIBAOT BBIBO/BI B

HHOC HEOOXOIUMBIE IS BH/IE TIPABUII.
™ pelIeHus onpeneaEHHON KoMMyHHKaTHBHEIEC —
VII 3aJ1a4H. yMeroT 0(hOpMIISITH CBOH

MBICJIM B YCTHOU U
MUCbMEHHOU peyu ¢
YYETOM pPeUeBbIX
CUTYaLMMH.




51 | O6obmenue no reme | Pedut | Cocras, crpoenne u Hayyarcs: OObscHsAOT camoMy cebe | PerynaTuBHbIe—
«YTneBoab» eKCH | xpMuYecKHe cBolicTea | YCTAHABIMBATh CBA3b CBOM OTHAEIIbHbIE [IOHUMAIOT IPUYHHBI In9
b IJIFOKO3BL, CAXapO3bl, MEX]y CBOMCTBAMHU OmmKaimue neam CBOETO HeycIexa u
Kpaxmana u COEJMHEHUN U UX CaMOpa3BUTHsL, AJIEKBATHO | HAXOMAT CIIOCOOBI
IEIITIOTIO3HL. crpoenueM. Ilomyuar OLICHUBAIOT PE3YJIbTaThI BBIXOJIa U3 JAHHOU
BO3MOKHOCTH HAYYUTHCS: | CBOEH ydeOHOH CUTYAaLIMH.
UCIIOJIb30BaTh JEATEIBHOCTH. Ilo3HaBaTenpHbIE —
NpUOOPETEHHBIE HEePEAAT COAEPKaHNe
KOMIIETCHIIUH NIPH B C)KaTOM HJIH
BBINOJIHEHUU TIPOEKTHBIX pa3BepHYTOM BUJE.
paboT 1Mo U3yUYCHHIO KoMMyHHKaTHBHBIE—
CBOWCTB U CIIOCOOOB YMEIOT CIIyLIaTh
MOJY4YEHUs U IpyTUX, IPUHUMATh
pacro3HaBaHus JpYyTYIO TOUKY 3pEHUS.
OpraHUYECKUX
COETMHEHU
Tema 10. ASOTCOAEPKAINMUE OPTAHUYECKHUE COEAUHEHUSA . 7 u.
52 | AMHHBL Otkp | CTpoeHne aMHUHOB. Hayuarcs: OO0BsCHSIOT caMoMy cebe Perynarusnbie —
AHWINH. BITHE | AMHMHOrpymma, ee yCTaHaBJIUBATh CBSI3b CBOM HanOoJee 3aMETHbIC OTIPENIeIISAIOT 1eib cBoed | ['m. 10
HOBBI | BJIEKTPOHHOE MEX]ly CBOHCTBaMHU JOCTHKEHHS, TPOSBIISIIOT yueOHol gearensHocTH, | 1. 36
X cTpoeHne. AMHHBI KaK | HEOPTraHMYECKUX YCTOWUYUBBIN U IIUPOKUI OCYILIECTBIIAIOT IIOUCK No 7
3HAaH | OpraHUYEcKHUe OCHOBaHUI (aMMHaKa) U | MHTEPEC K criocodam CpezcTBa ee
ui OCHOBaHWUS, aMHHOB. 3HaTh peleHNs O3HABATEIbHBIX | OCYIIECTBICHHUS.
B3aUMOJIEHCTBUE C OIIpeIe/ICHUE AMUHOB, 3ajiau, aJleKBaTHO Ilo3HaBaTenbHbIE —

BOJIOHM U KHUCJIOTaMHU.
AHunnuH, ero
CTpOCHUE, TIPUINHBI
ocabIeHus
OCHOBHBIX CBOMCTB B
CpPaBHEHUU C
aMHHaMHU
MpEeAeNbHOrO psija.
[lomyuenue annnuHa
13 HUTPOOEH301a

CTPOCHHE WX MOJICKYJI U
CBOMCTBa. YMETh
Ha3bIBaTh U30MEPHI U
TOMOJIOTH aMHMHOB,
COCTaBISTh YPABHEHUS
peakuuii,
XapaKTePU3YIOIINX
XHMHYECKHE CBOMCTBA
aMHHOB.

OIIEHUBAIOT CBOIO yYEOHYIO
JIeSTeIIHOCTb.

3aIHUCHIBAIOT BEIBOJIBI B
BHJIE MIPaBUJL.
KoMMyHHUKATUBHEIE —
YMEIOT OpTraHu30BaTh
yuebHOe
B3aMMOJICHCTBHE B
TpyIIe.




(peakuys 3uHKHA),
3HAYCHHE B PA3BUTHU

OPTaHNYECKOI0
CHHTE3a.
53 | AMHHOKHCTIOTHI. Otkp | Ctpoenue 3Hatb cTpoeHue Mosiekyn | dopmupoBath Perynarusnbie- I1. 37
BITHE | AMHHOKHCIIOT, UX AMHHOKHCIIOT, UX OTBETCTBEHHOE OTHOIIEHHE | pabOTaloT 1o Ne 2
HOBHI | ()M3UYECKUE CBOMCTBA. | H30MEPHIO. YMETh 1aBaTh | K YYCHHUIO, CIIOCOOHOCTh K | COCTaBICHHOMY ILIaHY,
X Nzomepus Ha3BaHUA CaMOpa3BUTHIO U UCIOJIb3YIOT OCHOBHBIE
3HAaH | aMHHOKHCIIOT. aAMHHOKHCJIOTaM I10 camM0o00pa30BaHUIO U IOTIOJIHUTEIIbHbIE
ui AMMHOKHUCIIOTHI KaK MEXIyHapOIHOU HUCTOYHUKHU
amQoTepHbIe HOMEHKJIaType, UHQOPMAITUH.
OpTraHUYECcKHUe COCTaBJISITh YPAaBHEHHUS Ilo3HaBaTenpHbIC —
coequHenus. CHHTE3 | peakuuil, COIIOCTABIISIIOT U
MENTHJIOB, UX MTOATBEP K JAIOIINX oTOHNparoT
CTpOEHHE. CBOMCTBa aMUHOKHCJIOT, UHQOpPMAITHIO,
Buonornueckoe OOBSICHATh 3aBUCUMOCTb MOJTYYEHHYIO U3 Pa3HBIX
3HaYCHHE CBOMCTB aMUHOKHCIIOT OT HUCTOYHHKOB.
6-aMHUHOKHUCIIOT CTPOCHHUS KoMMyHuKaTHBHBIE —
(YHKLIMOHAIBHBIX TPYIII. YMEIOT BBIIOJIHATH
pa3nuYHbIC POJIU B
rpymrne, COTpyAHIYaTh
IIPU COBMECTHOM
peleHnHt 3a/1a4.
54 | T'eneTnueckas CBI3b 0611 | Pemenue cxem 3HaTb 3aBMCUMOCTb
AMUHOKHCJIIOT C eMET | ypeppaleHui, MexAay cocTaBoMm, DopMHPOBATH 1IETOCTHOE PerynsruHbie—
JIpYyTHMH KJaccaMu OII0M | 70KA3BIBAIOIIIX g:ﬁs;”ae'\g/ ': eCTBbOI/ICTBaMI/I OTIPEEIAIOT b 1. 36:
OpPraHHYECKUX oruy : MHPOBO33pEHHE 4eOHOM e TeNbHOCTH
CgeﬂHHeHHﬁ- CCKO ﬁﬁiﬁ?&fﬁmm nPvBoRYTS TBTMEPE ! ’ ’ , chmeCT;ﬂIOT TIOMCK N
. COCTaBnSATb YpaBHEHUS
i MEKILY XVMUYECKIX PEaKLIiA, COOTBETCTBYIOLIEE CPEJICTB €€ JOCTHKECHUSI.
Hallp | aMHUHOKHUCIOTAMH H pacKpbIBaOLLMX Ilo3HaBaTenbHbIC —
aBIIC | qpyrumu Kiaccamu reHeTM4YecKkme CBA3M COBPCMCHHOMY yPOBHIO NEPEaAt0T COACPIKAHMC
HHOC OpT.BEIIECTB. MeXay opraHn4Yeckumm B pa3BEPHYTOM WU
™ BeLLeCTBaMM.

Pa3BUTUA HAYKHU,




pa3BHUBaTh

KOMMYHHMKATHUBHYIO

KOMIICTCHTHOCTb.

C)KaTOM BHJC.
KoMMyHHKATUBHEBIE—
YMEIOT IPUHIMATD
JIPYTYIO TOUKY 3pCHHUSI.

55 | benku .Cocta u OTKD | Benku xax CdopmupoBatsb DopMupoBaTh HAYIHOE PerynsaTuBHbIe-
CTPOEHHUE. BITHE | GHOIOTMMEEL. HpezcTaBiIeHue o Oekax MHUPOBO33PEHHUE Ha OCHOBE | COCTaBJIAIOT ILIaH

HOBBI | ()CHOBHBIC KaK HENepHOIMIeCKUX Hpe/ICTaBICHHH 00 BBITIOJTHEHHUS 3a/JaHUI I1. 38

X AMUHOKUCIIOTHI, JIMHEWHBIX OnononuMepax, | OOLIHOCTH MPUHLIUIIOB COBMECTHO C YUHUTEIIEM.

3HAH | oGpasyromye GelIKH. COCTOSIILIUX U3 PA3INYHBIX | CTPOEHUS U QYHKLUHI [lo3naBaTenpHbBIC —

uit IepBuunas, AMHHOKHCIJIOTHBIX 0€eJIKOB y BCEX JKUBBIX 3aIKCBIBAIOT BBIBOJIBI B

BTOPHYHAS 1 OCTaTKOB; OpPraHU3MOB BHJIC [IPABUIL.
TpeTHUHas CTPyKTypa. | - OXaPaKTepH30BaTh KomMmyHMKaTUBHBIE —
COCTaB ¥ XUMUUYECKOE yMEIOT 0()OPMIISITH CBOH
CTPOEHHE MOJIUMETITHIHBIX MBICITH B YCTHOU U
MOJIEKYJI, a TAKKe MTMCbMEHHOHN peyH.
MIEPBUYHYIO, BTOPUYHYIO,
TPETUYHYIO U YeTBEPTHY-
HYIO CTPYKTYpy Oenka;
- O3HAKOMUTD YUaLIHUXCS C
BaKHEHUIINMH (QYHKIMAMU
0EJIKOB;
56 | CsoiicTBa OenkoB. 0611 | CpoiicTea GENKOB: 3HaTh CBOMCTBA OEJIKOB. DOopMHPOBATEH Perynarusnble —

eMET | rynponus, YMeTh IpOBOANUTH OTBETCTBEHHOE OIPEAENIAIOT LENh I1. 38

ONON | nearypaums, [[BETHBIC PEAKINH Ha OTHOIIECHHE K YyYECHHIO, y4ueOHOil nesTenbHOCTH, | T/3

OTMY | BeTHDBIEC PEAKLH. Oenku. Mmers TOTOBHOCTh U OCYHIECTBIISIIOT TIOMCK

€CKO | TIpeBparenns 6enkop | MPSACTABICHHUS O CIIOCOOHOCTH K CPEJICTB €€ JOCTHKECHUSL.

i IIHIIH B OPraHu3Me. npeBpalleHusX OeJIKOB B | CAMOPa3BUTHIO U TMo3HaBaTeIbHbIE —

Harp VCIIexH B H3ydeHuH OopraHusme, o CaMO00Pa30BaHUIO. Hepe)lzifoT coepKaHue

aBle XUMHYECKOM U B pa3BEPHYTOM WU




HHOC | CTPOEHHMS U CHHTE3€ MHUKPOOHOJIOTMYECKOM CJKaTOM BHJIE.

™ 0€eJIKOB. CHHTE3€ OEJIKOB. KomMMyHHMKaTUBHbIE —
YMEIOT IIOHUMATh
TOYKY 3pEHUS JPYToro.

57 | Azorcoaeprkariue OO6w | Azorcoaepxariue Paccmotpers cocraB  u | @opMUpPOBATH LETOCTHOE PerynsrusHsle -
TETEPOLMKINYECKHE | €eMET | FeTePOLUKINIECKUE CTpOEHHE MOJIEKYJ | MHPOBO33pEHHE, COCTaBJISIIOT IUIaH I1. 39
COCAMHEHHUS. OJI071 | COEANHEHHUS. MUPUANHA U THPpOJIa, COOTBETCTBYIOLIEE BBINOJIHEHUS 3aaHUI I1. 40
HykneunnoBsie ornd | HykneunHosble OOBbsiCHUTB COBPEMEHHOMY YPOBHIO COBMECTHO C YUHUTENIEM.
KHCJIOTBHI. €CKO | KHCIIOTHL. OMOJIOTUYECKYIO POJIb pasBUTHS HAYKH U Ilo3HaBaTenpHbIC —

51 FETEPOLUKIIOB. YMETh 00IIEeCTBEHHOM MMPaKTHKH. 3alHUCHIBAIOT BBIBOJIBI B

Harp OOBSICHATD BHJIC IIPABUIL.

aBJle OMOJIOrNYECKYIO POlb KomMMmyHHKaTHBHBIE —

HHOC HYKJICMHOBBIX KHCJIOT. yMeIOT 0(hOPMIISITH CBOH

™ MBICJIA B YCTHOU U
MUCbMEHHOW PEYH.

58 | Xumus u 310poBbe 001 Jlekapcraa, YMeTh Nonb30BaThCS dopmupoBath OepexHoe, | PerynaruBHble—

YeJIOBEKa. eMET | (hepMeHTbI, WHCTPYKLUSIMH K OTBETCTBEHHOE U OTIPENIEJISAIOT LIETb I1. 41
OJ0N | BUTAMMHLL JIeKapCTBEHHBIM KOMIICTEHTHOE OTHOILICHUE | Y4eOHOMU JIesTeNbHOCTH,
Orud | TIpoGremsL, Ipernaparam. K GU3HYECKOMY U OCYIIECTBIISIFOT TIOMCK
€CKO | cps3amHBIE C MICUXOJIOTHYECKOMY CPEZICTB €€ JOCTHKECHHUSI.
7} IPUMEHEHHEM 3JI0pPOBBIO, KaK Io3naBarenbHbIE —
HAIP | jexapCTBEHHBIX CO6CTB€HHOM¥, TaK U MepeJIaoT COAIEPHKAHNER
aBIe | penapatos, JIpYTUX JIOJEH. pa3BEPHYTOM WK
HHOC | mpyBBIKaHHEM K HHM. CHKATOM BUJIC.
™ KomMMmyHHKaTHBHBIE—

YMEIOT MIOHUMATh TOUKY
3pEHUs Ipyroro.

Tema 11.

XUMUSA MIOJTMMEPOB. 64.




59

CHuHTeTHYECKUE

Pedn MoHoMep. 3HaTh CTPOCHUE @DopMHpOBATh 1IETOCTHOE PerynarusHble—
MOJIMMEPBI. eKCH | CTpyKTYpHOE 3BEHO. MOMMMEPOBH MHPOBO33PEHHE, [IOHUMAIOT IPUYHHBI Im 11
S CTemenn 3aBHCUMOCTH CBOMCTB COOTBETCTBYIOLIEE Heycrexa U HaXoIsT
TONMMEpH3ALIHH. HOJIMMEPOB OT UX COBPEMEHHOMY YPOBHIO CIocoOBbl BBIXOJIA U3 II. 42
MoueKyIspHbIe 1 CTpOEHUs. YMETh pa3BUTHS HAYKH U JAHHOW CUTYyaLlnH.
IIPOCTPAHCTBEHHDIE OIIpeseNIATh MOHOMED, oOmecTBeHHON NpakTuky. | [lo3HaBaTenpHbIC —
TOJIIMEPBL. HOJIUMEp, CTPYKTYpHOE JENarT
Mexannueckas 3BEHO, CTEIICHb HpeANOoIoKeHUs 00
IIPOYHOCTb HEILIOHa, MOJIMMEPH3aLIUH, nHpOpPMAaLIUH, HYKHOM
KkarpoHa. [Ipumenenne | 33MHCHIBATE YPABHCHH IUIS PeLICHUs 3a1au.
BMC peaxLuii IoIuMepU3alu KomMMmyHHKaTHBHBIE—
Y TIOJINKOHICHCALIIH. YMEIOT KPUTHYHO
OTHOCUTBCS K CBOEMY
MHEHUIO
60 | Konnencaunonusie | OTKp | O@as 3HaTh CTPOCHHE, dopmupoBaTh PerynarusHble-
MOJIMMEPBI. BITHC | xapaKTepHCTHKA CBOWCTBA U IPUMEHEHHE | TO3HABATEIbHYIO U paboTaroT 1o I1. 43
[lenomiacTsl. HOBBI | [17acT™MAce. MOJIMATHIICHA, UH(POPMALUOHHYIO COCTaBJICHHOMY ILJIaHy,
X TepMoIuiacTiunpie u | HOTHIIPOIIIICHa, KYyJIbTYPY, 9KOJIOTHUECKOE | UCIIOJIb3YIOT OCHOBHBIE
SHaH | repmopeaKTHBHbIE ¢benonopopManbIeTuAHbl | MBILUICHUE, Pa3BUBAThH U JIOTIOJIHUTEIIHbIE
ui IACTMACCEL X CMOJI. HaBBIKU B3aUMO- U CpezcTBa.
Temmepatypsl CaMOOLEHKH ITo3naBarensHbIE —
KUICHYS W IUIABJICHHUS. TIEpCaroT CONCPKAHNC
[TeHomnacTsl. B CKaTOM 1
pa3BEepHYTOM BUJIE.
KoMMyYHHKAaTUBHEIE —
YMEIOT IOHUMATh TOUKY
3pEHHS APYTOro.
61 | Harypanbublii u 0061 Kayuyxku. HayuuTts, onuceIBaTh ®opMHUpOBaTh HAYYHOE PerynsaTtusHble-
CUHTETHUYECKUI eMeT TpoGuems! CBOWCTBAa CHHTETHYECKUX | MHPOBO33PEHHUE U COCTABISAIOT INTAH
KayuyK. ONOM | 1 Hefimero Kay4qykoB. Mmets YBOKCHHE K BBITTOJIHEHHS 3aJ]aHU I I1. 44,
oru4 COBEPIICHCTROBAHNA MpeCTABICHUS O OTE4YECTBCHHOM HayKe. COBMECTHO C YUHUTEIIEM. | 45
€CKo —— CTPOEHUH, CBOUCTBAX U [lo3HaBaTenpHbIE —
i NpUMEHEHUT JeNIatoT
MaTepHajIoB
Harp HaTypaJIbHOTO KaydyKa U IIPEIIIONIOKEHHS 00
aBJIe CTEpPEOPEryIAPHBIX nHpOpPMaLUH,




HHOC CUHTETHYECKUX HEOO0XOIUMOH IS
™ Kay4JyKOB. pemieHus yuyeOHoH
3aJa4u.
KoMMyHHKaTUB.—
YMEIOT 0(OPMJISTH CBOU
MBICJIM B YCTHOU U
MICbMEHHOU pevu ¢
Y4ETOM PEUEBbIX
CUTyalHi
62 | CunreTHyeckue 06w | Ouras Nmets npencraBnenust o | Pa3BuBaTh HaBBIKK PerynsaTusHble-
BOJIOKHA. eMET | xapakTepHCTHKA CTPOEHUH, CBOUCTBAX, COTPYAHUYECTBA CO COCTAaBIAIOT MIAH
001 | ponokoH. [TpoGieMbl NPUMEHEHUH U CBEPCTHUKAMHU. BBINTOJIHEHUS 3aJaHUI I1. 46
OTHY | nanpHeifmnero MOJTyYeHUH JIaBcaHa U COBMECTHO C yUUTeneM. | []. 47
€CKO | cOBEpIICHCTBOBAHHS KaIlpoHa. Ilo3HaBaTenpHbIC — (1/p)
i HOJUMEPHBIX ACTA0T
HAIP | varepuanos IPETNOJI0KEHUS 00
aBJIIC | japcaHa,KanpoHa. uHpOpMALHY,
HHOC HEOO0XOIUMOH IS
™ peuieHus yuyeOHoU
3aJIauH.
KoMMYHHKATUB.—
yMeIoT 0()OpMIISITH CBOH
MBICJIA B YCTHOU U
MUCbMEHHOH pedu C
YUETOM PEUEBBIX
CUTyaluin
63 | Ipakruyeckas 06 DKCIEPUMEHTAIBHOE YMeTh IpaKTHUYECKH Pa3BuBath OepexHoe, PerynaruBnble-
pabota Ne6 EMET | pacrio3HaBaHMe pacrno3HaBaTh OTBETCTBEHHOE OTHOLIEHHE | OOHApPY>KUBAIOT U I'n. 2-8
«PacmioznaBanue 0107 | macTMace M BOJOKOH | OPTaHHMUYECKHE BEIECTBA, | K (PM3MUECKOMY 310POBEIO, | GOpMyIHpyIOT
MJIacTMAacC | OrMY | B 1aGopaTOPHBIX WCIIOJIB3Ysl KAaUeCTBEHHBIE | KaK COOCTBEHHOMY, TaK U y4eOHyto mpobiieMmy
BOJIOKOH» €CKO | yeoBmsx peakuun. .Hayuures: JIPYTHX JIIOJIEH, yMEHHE COBMECTHO C YUUTEIIEM.
i oOpamarscs ¢ OKa3bIBaTh NEPBYIO Ilo3HaBaTenbHBIE —
Harp nabopaTopHBIM TTOMOIIIb TIPH 0XKOTAX H JIENaoT
aBje 000py/IOBaHUEM H TpaBMax, CBSI3aHHBIX C MIPEAIOIIOKEHUs 00




HHOC HarpeBaTeIbHBIMU peakTHBaMu U nHpOPMALIUH,
TH mpudopamMu B 1abopaTOPHBIM HEOOXOIMMOM TSt
COOTBETCTBHH C obopymoBaHHEM. pemieHus yuebHoi
MpaBUIaMHU TEXHUKU 3a7a4H.
6e3omacHocTH, KommyHHMKaTHBHBIE —
OMNKCBIBATh XUMHYECKUI YMEIOT IPUHUMATh
9KCTIEPUMEHT C TOYKY 3pEHUS IPYTOTO,
MOMOIIBIO S3bIKA XUMUH, CITyIIATh.
JeNaTh BBIBOABI 110
pesyibTaTam
9KCTIEpPUMEHTA
64 | Opranuyeckas YHH | 5konorus, 3HaTh IPUYMHBI DopMHPOBATH LIETOCTHOE PerynarusHpie—
XHMHUS, YETTOBEK U 3 3arps3HEHHs 9KOJIOTHYECKOTO MHUPOBO33PEHHE ¥ OCHOBBI | MOHUMAIOT MPUYHHBI I1. 48
pUPOAA. OKpYXKAIOLeH cpexpl. | KPH3UCA. YMETh 9KOJIOTHYECKOHN KYIbTYpBl. | HEyCHeXa U HaXOIsIT
OOBSACHSTH IPUIHHEI CIIOoCcOOBI BRIXOA U3
3arpsi3HEHHS JAHHOW CUTYyallnH.
OKpYKaloIlEei cpepl. Ilo3HaBarenbHbIE —
JeNaroT
NPEATONIOKEHHS 00
UHQOpMaIHH, HY)KHOU
VIS PELICHUs 3a1au.
KomMmyHHMKaTHBHBIE—
YMEIOT KPUTHIHO
OTHOCHUTBCS K CBOEMY
MHEHHIO.
INHOBTOPEHUE 4u.
65 | O6o6wenue 3Hanuit | YIIIT | M3omepus, ctpoeHne YMeTh cocTaBiIATh DopMHUpPOBaATh LIETOCTHOE PerynsatuBHble —
0 KypCy 3 OpraHUYEeCKUX (hopMyIbl H30MEPOB, MHUPOBO33pPEHHUE, paboTatoT 1o I'n. 2-10
OpraHUYecKOn Ped1 | Bemects OTJMYaTh TOMOJIOTU OT COOTBETCTBYIOLICE COCTaBJICHHOMY ILJIaHy,
XUMHH. ekcn | ['enerudeckas cBsi3b HW30MEPOB, Ha3bIBATh COBPEMEHHOMY YPOBHIO WCTIOJIb3YIOT OCHOBHEBIE
| OCHOBHBIX KJIACCOB BEILIECTBA I10

OpPraHMYECKUX
COEIMHEHUH.

MEXTYHapOIHOU
HOMEHKJIAType,
COCTABJISITh CTPYKTYPHBIC

Ppa3BUTUA HAYKH, HA OCHOBEC
MpeJICTaBICHUH O
TEHETUYECKOU CBSI3U
MEXXIY pa3HbIMU KjlacCaMu

1 JIOTIOJIHUTEJIbHBIC
UCTOYHUKHU
nHpOpPMAaLIUH.
Ilo3HaBaTeNbHbBIE —




(hopMyJIBI BEIIECTB 10 MX
Ha3BaHUSM.

OpraHUYECKUX BEIICCTB.
Pa3BuBath

HepearoT ColepKaHne
B Pa3BEpPHYTOM,

YMeTh NpuBOIUTH KOMMYHHKATHBHYIO BBIOOPOYHOM HJIH
IPUMEpPBI U COCTaBIIATh KOMIIETEHTHOCTb. CKaTOM BUJIE.
YPaBHEHUSI XUMUYECKUX KoMMyHHKaTHBHBIE —
peaxuii, pacKphIBAIOIINX YMEIOT OTCTauBaTh
TEHETHUYECKHE CBSI3U CBOIO TOUKY 3pPEHUH,
MEXly OCHOBHBIMU HPUBOAS apI'yMEHTBI
KJIaCCaMH OPraHUYeCKUX Ui ee 000CHOBAHUSI.
COEIMHEHH.

66 | Urorosas VK3, | YMers npuMeHsITh YMeTb NPUMEHSTH DopMHUpOBaTh PerynsatupHble —
KOHTPOJIbHAs Pa3Bu | momyueHHble 3HAHUS. | MOJIYYEHHbIC 3HAHUS [UI1 | OTBETCTBEHHOE OTHOIIEHHE | HOHUMAIOT OPUYMHBL I'n. 2-10
pabora. BaIOLI penieHust y4eOHbIX 3aa4. | K y4€HHIO, TOTOBHOCTb U HEycIexa U HaXosT

ero CIIOCOOHOCTD K CIOCOOBI BBIXOJIA U3

KOHTp CaMOPAa3BUTHUIO U JaHHOM CUTyauuu.

ot €amM000pa30BaHHUIO. Ilo3HaBaTenbHbBIC —
JIENIa0T
OPEINoIoKEeHHs 00
uH(GOpPMaIUK, HY)KHOH
Ul pelIeHus 3a/1a4.
KoMMYHHUKATHUBHBIE —
YMEIOT KPUTHYHO
OTHOCUTBCS K CBOEMY
MHEHUIO

67 | Ananau3 YIIT | Anropurwm pemerus Vmers pemnath 3a1aun Ha | DopmupoBaTh MOTUBALUIO | Perynsarueubie —
KOHTPOJILHOM 3. pacueTHOI 3azauH . OIpezieIeHHE MacCOBOM K 1I€JIeHaIPaBJICHHOM OIIPEAECTAIOT LIENIb I'n. 2-10
padoTtbl. Pemenne | pedn WM 00BEMHON JOIH MO3HABATEIbHOM y4eOHO! AEeITETHHOCTH
3aza4. eKcusl BBIXO/1a IIPOJIyKTa JeATeIbHOCTU U MIIYT IIyTH €€

peaKkuu OT
TEOPETHYECKH
BO3MOYKHOTO.

JTOCTIKEHUS.
Ilo3HaBaTENLHBIC —
3alKChIBalOT BEIBOJIBI B
BUJIE IPABUJL.
KoMMyHHKATUBHEIE—
YMEIOT  OpPraHu30BaTh




yuebHoe
B3aNMOJEHCTBHE B
rpynmne.

68

Pemenue 3agau.

VIIII
3Ped
JIEKCH

AJITOpUTM pelieHus
pacueTHOM 3a/1auH .

YMeTh periate 3a71auu Ha
OTpeIeTICHHE MaCCOBOM
i 00BEMHON 1O
BBIXO/JIa MMPOAYKTA
peakuuu ot
TEOPETUUCCKU
BO3MOYKHOTO.

DopMHUPOBATH MOTUBAITUIO
K LIeJICHATTPaBICHHON
MMO03HaBaTEILHOM
JIeSITeIbHOCTH.

PerynstuBHbie —
ONPENENSIOT LIEJIb

y4e0HO! AeITeTHHOCTH
U MLIYT IIyTHU €€
JOCTHKCHHSL.
Ilo3HaBaTeNbHbIE —
3aIlUCHIBAIOT BHIBOABI B
BUJIC TIPABUIL

KoMMyHHUKATHBHBIE—
YMEIOT  OpraHm30BaTh
yueOHoe
B3alMOJICHICTBUE B

rpymnre.
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Pado4yass nporpamma no
XUMUH

B 11-x KJ1accax

Ha 2021-2022 y4eOHbBIN 10X

yuurejab xumuu: bekoyzapoeall. lll.



IlosicHuTeIbHAS 3aImMCKa.

PabGouass mporpamma mo ydeOHOMY mpeamery «XuMmus» st 11 KiaccoB cocTaBiieHa B COOTBETCTBHM ¢ TpeOoBaHusiMu denepanbHOTo
rOCYJapCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAApTa, Ha ocHOBe [IpumMepHoii mporpammel o xumun (IIpuMepHbIe IPOrpaMMbl IO Y4€OHBIM MIPEIMETaM.
Xumus. 8-11 kimaccer: — M.: TIpocBemienue, 2011. — 54c.), ¢ yuérom aBTOpckoi Paboueii nmporpammel H.H. I'apa. (Xumus. Pabouume mporpammsi.
[Ipenmernas nuuus yuebuukoB I'.E. Pymsutuca, @.I" @enpamana 8-11 kmaccel: mocobue i yuurteneld o01meo0pa3oBaTeIbHbBIX OpraHU3alui 2-e
n3aanue, nonojgHennoe — M.: [Ipoceemenne, 2013. — 48 ¢.)

NMporpamma pa3paboTtaHa B COOTBETCTBUMU C:
depepanbHbIM 3aKOHOM OT 29.12.2012 N? 273-®3 "O6 obpasosaHun B Poccuiickon ®Gegepaumn’;
MopsiAKOM opraHusaunm 1 ocyLecTBsieHns obpa3oBaTenbHOM AeSaTeNbHOCTU NO OCHOBHbIM 0blweobpa3oBaTeflbHbIM NMporpaMMam —
obpa3zoBaTenbHbIM NMporpaMmMam HadasibHOro obuiero, ocHoBHoro obuero u cpegHero obuero o6pasoBaHuns, YTBEPXAEHHbIM
npukaszoMm MuHuctepcTea obpasoBaHus U Haykm Poccuinckon ®epnepaunm ot 30.08.2013 N2 1015;
depepanbHbiM KOMMOHEHTOM FrOCyAapCTBEHHOro obpasoBaTtesibHOro ctaHaapTa obuwero obpasoBaHusa (PKIOC),
yTBEpPXAEHHbIM NpUKasoM MuUHuUcTepcTea obpa3oBaHnsa U Hayku Poccuinckon ®epepaummn ot 05 mapta 2004 N21089;
YyebHbIiM nnaHoM LLKkonbl;
MpuMepHOM NporpamMMon ANCUMMNIINHBI, YTBEPXAEHHOM MUHUCTEpCTBOM obpa3oBaHna U Haykn Poccunckon degepaunm (Mam
aBTOPCKOW NporpamMmme, npolejwen akcnepTnusy n anpobaumio;
®epepasnbHbiM NepeyHeM y4ebHMKOB, YTBEPXAEHHbIX, PEKOMEHAOBAaHHbIX (AOMYLWEHHbIX) K NCMOSb30BaHUIO B 06pa3oBaTesibHOM
npouecce B obpasoBaTesibHbIX YYpEXAEHUNAX, peanusyowmx nporpamMmsel obuero obpasoBaHus.
Hactosawas nporpamMMa no XxmMmMm cocTtaBneHa ansa ydyawmxcs 11 knacca Ha 6a30BOM ypoBHe B obbeme 68 yacos (24aca B
Heaent)
HacTtoswas nporpamma paspaboTtaHa Ha ocHoBe [MpUMepHbIX NpOrpaMM OCHOBHOro obuwero obpasosaHusa No xmMumn (6asoBbin
YPOBEHb), COOTBETCTBYHOLWMUX dheaepanibHOMY KOMMNOHEHTY rocy4apCTBEHHOro ctaHaapTa obwero obpasoBaHusa (6a3oBbin
ypoBeHb). Micnonb3oBaHa aBTopcKas rnporpamma cpegHero obuwero obpasoBaHus no xmmMum ans 6asoBoro M3yvyeHus XmmMmm B X —
XI knaccax no y4yebnuky I.E. Pyasutuca, ©.I. ®enbamaHa.
N3yyeHne xummn B cTapluen wkone Ha 6a3o0BOM ypoBHE HarMpaBieHO Ha AOCTUXEHUE CeayoWwmnX Lenen:
OCBOEHME 3HAHUN 0 XMMUYECKON COCTaBNSAoLEN eCTECTBEHHOHAYYHON KapTUHbI MUPA, BaXXHENLLNX XUMUYECKNX MOHATUN, 3aKOHaX
n Teopusx;
OBageHne YMEHUAMN NPUMEHSATb MOJTyYEHHbIE 3HAHUS ANS 06BbACHEHNS pa3HOOBpPa3HbIX XMMUYECKUX SABNIEHUI U CBOWCTB BELLECTB,
OLIEHKW POJSIN XUMUWN B PA3BUTUN COBPEMEHHbLIX TEXHOJIOTNI U MONYYEHUN HOBbLIX MaTEPUAsIOB;
pa3BUTME NO3HaBaTE/IbHbIX NHTEPECOB N MHTENNEKTYabHbIX CNOCOOHOCTEN B NpOLECCe CaMOCTOATENIbLHOIO NpuobpeTeHuns
XUMUYECKMX 3HAHWUI C UCMONb30BaHMEM Pas/INYHbIX UCTOYHMKOB MHMOPMaLUK, B TOM YNC/IE KOMMNbIOTEPHbIX;



BOCMUTaHMe yb6exxaeHHOCTM B NO3UTUBHOM PO/ XMMUKN B XXMU3HU COBPEMEHHOro obuecresa, HEO6X0ANMOCTU XMMUYECKN FPAMOTHOIO
OTHOLLEHUNSA K CBOEMY 340POBbLIO N K OKPY>XaloLWeN cpeae;
NMPUMEHEHMNE NOMYYEHHbIX 3HAHUM N YMeHnIn ansa 6e30nacHOro UCNosb30BaHMSA BELLECTB M MaTepunanoB B 6bITy, CENIbCKOM XO35MCTBE
M Ha NPOU3BOACTBE, PELUEHUSA NPAKTUYECKMX 3a4auy B MOBCEAHEBHOM XU3HN, NpeaynpexaeHns aBneHun, HaHoCALWnX Bpesa
300pOBbI0 YENTOBEKA N OKPYXatoLWeN cpeae.
[aHHasa nporpamMmMma npeaycMaTpmaaeT OpMMpPOBaHME Y YYalLUMXCa obLie y4ebHbIX YMEHUI N HaBbIKOB, YHUBEPCAbHbIX
CrnocoboB AeATENbHOCTU U K/IOYEBLIX KOMMNETEHUM. B 3TOM HanpaBneHnn npuoputetTamu Ansa yuyebHoro npeamera «XmMnusa» B
cTapwen wkone Ha 6a30BOM ypoBHE SABASIOTCSA: YMEHNE CaMOCTOSATENIbHO U MOTUBMPOBAHHO OpPraHW30BbIBaTb CBOO
Nno3HaBaTeNIbHYIO AeATENbHOCTb (OT NOCTAHOBKW LENu A0 MONyYEeHUS U OLUEHKM pe3ynbTaTa); onpeaesieHne CyLuHOCTHbIX
XapaKTePUCTUK n3yvyaeMoro obbekTa; yMeHue pa3BepHyTO 060CHOBbIBATb CYXAEHUSA, AaBaTb ONpeaeneHus, NpmMBoaAnUTb
A0Ka3aTeNbCTBa; OLEHMBaHME N KOPPEKTUPOBKA CBOEr0 NOBEAEHUS B OKPYXALWEN cpeae; BbINO/IHEHME B NPaKTUYeCcKon
AesATeNbHOCTU U B NOBCEAHEBHOM XWU3HWU 3KONOrnyeckmnx TpeboBaHmi; UCnosib3oBaHMe MyNbTUMEAUNHbBIX PeCcypCcoB U
KOMMbIOTEPHbIX TeEXHONOrMN ans ob6paboTkn, nepegaymn, cmcrematusaumm nHdopmMmaunm, cosgaHme 6a3 gaHHbIX, Npe3eHTaumu
pe3ynbTaToB MO3HaBaTENbHOM N NMPAKTUUYECKON AEATENBbHOCTHU.
B ocHoBY nporpaMMbl NOAOXKEH NMPUHLKMNA pa3BuBatowero obyyeHus. NMporpaMMa onnpaeTcs Ha MaTtepuan, n3yvyeHHblin B 8-9
Knaccax, N03TOMY HEKOTOpble TEMbl KypCa pacCMaTpMBaAOTCA NOBTOPHO, HO yXXe Ha 6onee BbICOKOM TEOpEeTUYECKOM YpPOBHE.
Takon noaxoa NO3BOMSAET YrinybnsaTb U pa3BMBaTb NOHATUE O BELLECTBE M XMMUYECKOM Mnpouecce, 3aKpeniaTb NPONAEHHbIN
MaTepuan B akTUBHOM NaMATU y4YaWMXCs, @ TakKXXe COXPaHATb NMPeeMCTBEHHOCTb B npouecce oby4yeHus.
Beaylwaa ponb B pacKpbITUM COAEPXAaHUS Kypca XMMmUK 11 Knacca npuHaanexuT 3/1eKTPOHHOM Teopumn, NepnoanyecKkomMy 3akoHy
N CUCTEME XMMUYECKUX IN1IEMEHTOB KakK Hanbonee o6LNMM Hay4YHbIM OCHOBaAM XUMUMU.
B AaHHOM Kypce cucTeMaTtusnpyroTcsl, o6obLiatoTca n yrnybnstoTcs 3HaHMA O paHee U3YYEeHHbIX TEOPUSX U 3aKOHAX XMMUYECKOM
HayKnW, XMMUYECKNX npoueccax u NnpoMsBoACTBax.
Mporpamma obecneynBaeT CO3HaATENIbHOE YCBOEHME YYALMMUCH BaXXHENLLNX XUMUYECKNX 3aKOHOB, TEOPUN U MOHATUN;
dopmMupyeT npeacrtaBneHme 0 poan XMMmMn B pasBMTUMN pa3HOobpa3HbIX OTpacsen Npom3BoACTBa; 3HAKOMUT C BewecTBaMu,
OKpYy>XalLwWwnmmn vyenoseka. lNpn 3TOM OCHOBHOE BHMMaHME yaensieTcs CYLWHOCTU XMMUYECKUX peakunm n metogam mx
OCYLLECTB/EHUS, @ TaKxXe cnocobam 3alumTbl OKpYXatoLen cpeasbl.
MporpamMma cocTaB/ieHa C y4eTOM BeayLen poam XMMUYECKOro aKCcnepuMeHTa. NpeaycmMaTpuBatoTcs BCe BUAbI LUKObHOMO
XUMMNYECKOIro 3KCNepuMeHTa — AEMOHCTpaunm, nabopaTopHble OnbiTbl U NpakTUyeckne paboTtbl. Pabovas nporpamma no XMMumn
peannsyetcs yepe3 dopMmnpoBaHME y ydalumnmxcs obue yyebHbiX YMEHUIM N HABbIKOB, YHMBEPCANbHbIX CNOCO60B AeATENbHOCTU U
KI0YEBbIX KOMMETEHUMN 3@ CHYET MCMNOSIb30BAHUSA TEXHOOMMIN KONNEKTUBHOIO 06y4YeHmMs, ONOPHbIX KOHCMEKTOB, ANAAKTUYECKMX
MaTepuanos, U NPUMEHEHUSA TEXHONOIMMK rpadpmnyeckoro npeacraBneHns MHGopMaummn Npm CTPyYKTYPUPOBAHMKM 3HAHUNA.



B uenom kypc no3sonsieT pa3BuTb NPeAcTaBIeHUS yYalMXCcs 0 NO3HaBAaeMOCTN MUPaA, EANHCTBE XXMBOW U HEXWBOM NPUpPOAbI,
copMmnpoBaTbL 3HAHUS O BaXXHENLUMX acneKTax COBPEMEHHOW eCTeCTBEHHOHay4YHOW KapTUHbI MUpa, YMEHUs, BOCTpeboBaHHbIE B
NOBCEAHEBHOM XM3HM M MO3BOJISIOLME OPUEHTMPOBATHLCS B OKPYXAKLWEM MUPE, BOCNUTATb YesloBeKa, 0CO3Harwero cebs
4acTbi NPUPOAbI.

Peanusauus AaHHOM nporpamMMbl B npouecce 06yyYeHMst NO3BOMUT yYalMMCS YCBOUTb K/IHOUEBbIE XMMUYECKNE KOMMETEHLMN U
MNOHATb PONb XUMUK CPeaAU APYTNX HayK O NMpupoae, 3HaUYeHMe ee Ans YyesioBeyecTsa.

Mporpamma npepnaraetcs A4na pabortbl N0 HOBbIM yyebHMKam xumMmnm agtopos I.E. Pyasntnca n ®.I. ®enbamaHa, npoweawmnm
akcneptnsy PAH n PAO n soweawmnm B ®enepanbHbll NnepeyeHb Yy4ebHUKOB, peKOMeHA0BaHHbIX MMHUCTEepPCTBOM 06pa3oBaHmsa 1
Haykn PO K ncnonb3oBaHuio B ob6pasoBaTesibHOMN npouecce B obueobpa3oBaTenbHbIX yupexaeHunax Ha 2018 — 2019 yyebHbin
roa.

YMK: Pyasutuc I.E., ®enbaman .., Xumunsa. OcHoBbl 0bwen xmmmn. 11 knacc. — M.: lNpocseweHne, 2018

apa H.H. Xumusa. MNMporpammbl obweobpasoBaTenbHbIX yupexaeHun. — M.: lNpoceeweHne, 2016

Bpenirep J1.M., baxeHoBa A.E., Xumna 8-11 knaccel. PazBepHyToe TeMaTuyeckoe naaHmpoBaHue no yvyebHmkam Pyasmntuca I.E.,
®enbgmaHa @.I., Bonrorpaa, Yuntenn, 2016

XomyeHko .. C60pHUK 3a4a4 U YNPaXKHEHUN Mo XUMUN.

YUyeHuK Ha 6a30BOM YPOBHE MOJTy4YUT BO3MOXHOCTb Hay4YNTbCS:

ucrosnb3o8amb Memoodbl Hay4HOeO No3HaHUuUs rnpu 8bIrnosIHeHUU rpoeKkmos u yL/e6Ho-uccneOoeameanKux 3aday ro u3y4eHuro ceoticme,

criocobos rnosny4dyeHuUs U pacrio3HasaHus eewecms;

06BsICHAMb rpupody U crnocobbl 0bpa3osaHUss XUMUYECKOU C853U.; KogasleHmHoU (nonspHou, HernosisspHoU), UOHHOU, Memarnu4eckod,

8000p0dHOU — € Uerbro onpederneHuUs XuMu4eckol akmueHoOCmMu eeuwecms;

ycmaHaernuseambe eeHemu4ecKyro Ce53b Memc)y KriaccamMu opeaHu4eCKuUx U HeopeaHU4YeCKuUx sewecme 01 060CHOBaHUST 83aUMOCBSI3U.



ycmaHaenueams 83auMoces3u Mexady hakmamu u meopued, npu4uHoU u cnedcmeuem npu aHaause npobriemMHbix cumyauul u 060cHo8aHUU

rPUHUMaeMbIX peweHull Ha OCHOB8e XUMUYECKUX 3HaHUU.

MnaHnpyemble pe3ynbTaTbl.
HeatenbHoCcTb 06pasoBaTenbHOro yupexgeHus obLiero obpasoBaHms B 06y4eHUN XMMnn B cpegHen (MoNHON) WKone AofMKHa OblTb HanpaeneHa

Ha OOoCTXeHune crnegyrowmx JIMYHOCTHbLIX Pe3y/ibTaToB!:

e B LEHHOCTHO-OPMEHTALIMOHHOW Cepe — BOCNUTaAHME YyBCTBa ropaoCcTM3a POCCUMACKYIO XMMUYECKYHO HayKy, 'yMaHM3ma,
LieneyCTPeMIEHHOCTH;

e B TPYAOBON cchepe — roTOBHOCTb K OCO3HAHHOMY BblGOpPY AarnbHeNLwen o6pa3oBaTenbHOM TPaeKkTopum;
e B MoO3HaBaTernbHON cdhepe — yMeHNe ynpaBnaTb CBOEN No3HaBaTENbHON AeATENbHOCTbIO.

Pabouas mporpamma obecriednBaeT JOCTHKEHHUE TUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS y4eOHOTO MpeaMera «XUMHEs» B HAIPaBICHHH JTHYHOCTHOTO
pa3BUTHA:

1) BocniuTaHue pOCCUMCKON Ipa’KJaHCKOW MJIEHTHYHOCTH: MAaTPUOTHU3MA, JHOOBU U yBakeHUs K OTeuecTBy, YyBCTBa T'OpJOCTH 3a cBoro Poauny, 3a
POCCHICKYIO XMMUUYECKYIO HAYKY;

2) (popmupoBaHHUE 1EIOCTHOIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M OOIIECTBEHHOH MPAaKTHUKH, a TaKKe
COLIMAJILHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U JTyXOBHOMY MHOT000Pa3HI0 COBPEMEHHOTO MUPA;

3) popmupoBaHUE OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH K CAaMOPAa3BUTHIO U caMOOOPAa30BaHNUIO HA OCHOBE MOTUBAILIUU
K OOYy4eHHI0O U TM03HaHHIO, BHIOOPY mNpoduIbHOro 00pa3oBaHUS Ha OCHOBE HHGOPMAIMM O CYHIECTBYIOIIUX Npodeccusix M JUYHBIX
npodeccHoHaNbHBIX NPEANOYTEHUI, OCO3HAHHOMY IIOCTPOCHHIO HMHAMBHUIYaJbHOM 00pa30BaTeNbHONM TPAEKTOPUU C YYETOM YCTOMUYMBBIX
II03HABATENIbHBIX HHTEPECOB;

4) ¢bopmupoBaHre KOMMYHMKAaTUBHOW KOMIIETEHTHOCTH B OOpa30BaTElIbHOMN, OOIIECTBEHHO IOJIE3HOW, y4eOHO-UCCIIE0BATEIbCKOM, TBOPUECKON U
IPYTUX BUAAX AEATEIbHOCTH;

5) ¢opMupoBaHHME MOHMMAHMSI LIEHHOCTH 3JI0pOBOrO M Oe3zomacHoro oOpa3a >KM3HH; YCBOEHHE MpaBWI HMHIUBUIYaIbHOTO U KOJUJIEKTHBHOTO
0€30MacHOTO MOBE/ICHUS B UPE3BBIYAWHBIX CUTYAIUSIX, YIPOKAIOIINX KU3HU U 3/I0POBbIO JIIOACH;

6) dopMHupoBaHHWE TO3HABATEIBHONM W MH(POPMAIIMOHHOW KYJbTYPHl, B TOM YHCIIC€ Pa3BUTHE HABBIKOB CAMOCTOSITEIBHOW pPabOThI C y4eOHBIMH
0COOUSIMHU, KHUTaMH, JTOCTYITHBIMA HHCTPYMEHTAMU U TEXHUUYECKUMHM CPEJCTBAMU HH(POPMALITMOHHBIX TEXHOJIOTHH;

7) ¢dopmupoBaHHE OCHOB 3KOJOTMYECKOTO CO3HAHUS HA OCHOBE MpPHU3HAHHUS IIEHHOCTH >KU3HU BO BCeX €€ MpOSBIECHUSX M HEOOXOJWMOCTH
OTBETCTBEHHOT'0, OEPEKHOTO OTHOILEHUS K OKPYKAIOLIEH cpene;



8) pa3BuUTHE IOTOBHOCTH K PELICHUIO TBOPYECKUX 33a/a4, YMEHUS HAXOAUTh a/IeKBATHbIE CIOCOOBI MOBEIEHHS U B3aMMOJAEHUCTBHS C MAapTHEPAMHU BO
BpeMs yueOHOI 1 BHE y4eOHOMU JeATEIbHOCTH, CIIOCOOHOCTH OLIEHUBATh IPOOJIEMHbIE CUTYAIH 1 ONIEPATUBHO MPUHUMATH OTBETCTBEHHBIC PELICHUS B
pa3IMYHbIX IPOAYKTHUBHBIX BUAX IEATEILHOCTH (yueOHasi IOMCKOBO-UCCIIEI0BaTEIbCKas, KITyOHasl, IPOEKTHAsI, KPYXKKOBas U T. I1.).

MeTaI'Ipe,Cl'MeTHbIMVI pe3ynbTaTaMn 0CBOEHUA BbllMyCKHMKaMn OCHOBHOM LLUKOSbI nporpamMmmMbl N0 XMMUN ABJTAKOTCA:

e 1ICMOSb30BaHNE YMEHWI N HABbIKOB PasfnnyHbIX BUAOB NO3HABATENbHOW AESTENBHOCTU, NPUMEHEHNe OCHOBHbIX METOA0B NO3HaHUS
(cMCTEMHO-MHMOPMALIMOHHbIA aHanu3, MoAenMpoBaHNE) ANs U3y4YeHNs pas3finyHbIX CTOPOH OKPYKaloLen 4eNCTBUTENbHOCTH;

e MNCNONb30OBaHME OCHOBHbIX UHTENNEKTYallbHbIX OI'IepaLl,I/II7IZ d)OpMyJ'II/IpOBaHI/Ie rmnoTtes, aHann3 n CMHTe3, CpaBHEHUE, o6o6|.|.|,eH|/|e,
cucremMmaTtmnsauua, BobliaBreHne npUn4NHHO-CcNeacTBEHHbIX CBs13ei, NOUCK aHaNoroB.;

e YMEeHMe reHepupoBaTtb naeun n onpenendatb cpencrtea, HeO6XO,EI,I/IMbIe Ona nx peann3auunu;
e YMEeHMe onpenendrtb uenn n 3agadu AeAaTesibHOCTH, BbI6VIpaTb cpeacTtBa peannsaunn uernn n npuMeHATb X Ha NpakTUuke;

e 1ICMOSb30BaHNE Pa3fNYHbIX UICTOYHUKOB MHGOPMaLIMK, MOHMMaHKe 3aBUCUMOCTU CoaepXXaHusi U (hopMbl NpeacTaBneHns MHdopMauum ot
Lenen KOMMyHVKaLUK 1 aapecara.

MertamnpeaMeTHbBIMU pe3yIbTaTaMH OCBOEHHSI OCHOBHON 00pa30BaTebHON MPOrpaMMbl OCHOBHOT'O 00IIIEero 00pa3oBaHUs SBISIOTCS:

1) oBnazeHue HaBBIKAMU CAMOCTOSITEIBHOTO MPHOOPETEHUs HOBBIX 3HAHUN, OpraHU3alMM Y4eOHOH JESITeNbHOCTH, IIOMCKAa CpEACTB ¢
OCYLIECTBIICHUS;

2) yMeHHMe IUIaHUPOBaTh IYTU JOCTUXKEHUS LeJied Ha OCHOBE CaMOCTOSITENBHOIO aHaiu3a YCJIOBMM M CPEACTB MX JOCTUIKEHMS, BBIICIATH
aJIbTepPHATUBHBIE CIIOCOOBI JOCTHXKEHMS LeNu U BbIOMpaTh Haubosee 3(G(EeKTUBHBINA CIOCO0, OCYIIECTBIATH IO3HABATENbHYIO pPE(IEKCHIO B
OTHOIIECHUH ACHCTBUI MO PEIICHNIO YUeOHBIX U MO3HABATEIbHBIX 33/1a4;

3) yMeHHMe MOHUMATh MPOOJIEMy, CTaBUTh BOIIPOCHI, BBIIBUraTh T'MIIOTE3Y, JaBaTh ONpPEACNICHUS MOHATUSAM, KiacCU()UUIUPOBaTh, CTPYKTYpUPOBAThH
MaTepual, MPOBOJUTH SKCIIEPUMEHTHI, ApTyMEHTUPOBATH COOCTBEHHYIO MO3UIHNIO, (POPMYIUPOBATH BBIBOJBI U 3aKJIIOUEHUS;

4) yMeHue COOTHOCHTh CBOM JEMCTBHUS C IUIAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBJIATH KOHTPOJIb CBOEH AEATEIbHOCTH B MPOLECCE JOCTHXKEHU S
pe3ynbTaTta, ONnpeaesaTh CIocoObl JeHCTBUIM B paMKaX NMPEeAsIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH CBOM ACUCTBUS B COOTBETCTBHUH C
W3MEHSIOLIENCS CUTYallUe;

5) dopmupoBaHNe U pa3BUTEE KOMIIETEHTHOCTU B O0JIACTH MCIOJIb30BaHUSI MHCTPYMEHTOB U TEXHHUUYECKHUX CPEJICTB MH(OPMALMOHHBIX TEXHOJOTHU M
(KOMITBIOTEPOB M MPOTPaAMMHOTO OOECIeYeHus1) KaK MHCTPYMEHTAJIbHOW OCHOBBI Pa3BUTUS KOMMYHUKAaTHBHBIX U MO3HABATEIbHBIX YHHUBEPCATBHBIX
y4eOHBIX JAEUCTBUN;

6) yMeHH€ cO3/1aBaTh, IPUMEHATH U IPe0Opa30BhIBaTh 3HAKU U CUMBOJIbI, MOJIENTM M CXEMBbI JUI pelIeHHs y4eOHBIX U MMO3HABATENbHbIX 33/1a4;



7) yMeHue u3BieKaTh HH(GOPMALMIO U3 PA3IMYHBIX UCTOYHUKOB ( BKJIFOUYAs CpPEACTBA MAacCOBOM MH(OpMaIy, KOMIAKT-AUCKHA Y4€OHOTO Ha3HAYCHMS,
pecypcel MHTEpHETa), CBOOOIHO MOJB30BATHCS CIPABOYHOM JUTEPATypoil, B TOM YHCIIE M Ha JJIEKTPOHHBIX HOCHUTENSAX, COONIONATh HOPMBI
MHGOPMALIMOHHOM N30MPATEIbHOCTH, STHKHY;

8) yMeHHME Ha NPAKTUKE TOJIH30BATHCS OCHOBHBIMHU JIOTUYECKUMHU TNPHUEMaMHU, METOJAaMH HaOIIOACHUS, MOJCIMPOBAHUS, OOBSCHEHUS, PEIICHUS
po0JIeM, IPOTHO3UPOBAHUS U JIP.;

9) yMmeHue OpraHum3zoBaTh CBOIO JKM3Hb B COOTBETCTBHM C IPEACTABICHUSMH O 3I0pPOBOM 0O0pa3e >KM3HHU, MpaBax M OOS3aHHOCTAX Tpa)KIaHUHA,
LEHHOCTSIX OBbITHSA, KyJIbTYPbl U COLMAIIBHOTO B3aUMO/ICHCTBUSI;

10) ymeHue BBINOJIHATDH [T03HABATENIbHbBIE U IPAKTUYECKUE 3a/1aHUS, B TOM YHCJIE IPOEKTHBIE;

11) ymeHue caMOCTOSTENBHO M apryMEHTHPOBAaHO OLEHMBATh CBOM JCUCTBUS M JAEHCTBUS OJHOKIJIACCHUKOB, COJEpXkAaTelbHO OOOCHOBBIBAS
NPaBUIBLHOCTh WJIM OIIMOOYHOCTH pe3yibTaTa M CIocoda JCHCTBHS, alleKBaTHO OLEHHBATH OOBEKTUBHYIO TPYTHOCTh KaK Mepy (paKTHUECKOTO HIIH
IPEIoIaraeMoro pacxo/ia peCypcoB Ha pelleHHe 3aJjauH, a TAK)Ke CBOU BO3MOXHOCTH B JOCTH)KEHUH LIEIH ONPE/IeIEHHON CII0KHOCTH;

12) ymenue pabotars B rpynne — 3p()eKTUBHO COTPYAHUYATH W B3aUMOACHCTBOBATH HA OCHOBE KOOPAMHAIIMH PA3IMYHBIX TO3HUIUHN MPH BBIPAOOTKE
00I1Iero peleHus B COBMECTHOM AEATeNbHOCTH; CIyIIaTh NapTHEPA, GOPMYIMPOBATE U apryMEHTUPOBATh CBOE MHEHHE, KOPPEKTHO OTCTAauBaTh CBOIO
MO3ULUIO U KOOPAMHUPOBATH €€ ¢ MO3ULMel TapTHEPOB, B TOM YUCIIE B CUTyallUM CTOJIKHOBEHUSI HHTEPECOB; IPOYKTUBHO pa3peliaTs KOH(QIMKTHI Ha
OCHOBE yu€Ta HHTEPECOB U MO3UIMI BCEX €ro y4aCTHUKOB, IOMCKA U OLIEHKH aJbTePHATUBHBIX CIIOCOOOB pa3perieHus: KOH(IMKTOB.

HCII0JIb30BaTh PEUEBbIE CPEACTBA I ApPTyMEHTALIMK CBOEH TOUKHM 3pEHMS U OTCTalBaHUS CBOEH MO3ULINH.

B o6Gnacti npeaMeTHbIX pe3y/ibTaToB obpa3oBaTenbHoOe yupexaeHve obLuero obpasoBaHms NPeaoCcTaBnseT Y4EHNKY BO3MOXHOCTb Ha CTYNEHM

cpeaHero (nosnHoro) obuero o6pa3oBaHUSA HAaYYUTLCS:

B N03HaBaTe/IbHOW cdepe:

e [NaBaTb onpeaeneHna Hay4yHbiM NMOHATUAM,

e ONMUCbIBaTb AEMOHCTPALUMOHHbIE N CaAMOCTOATENIbHO NMPOBOANMbBbIE SKCNEPUMEHTbI, UCMOJb3yA ANA 3TOro €CTECTBEHHbIN (pyCCKVIIZ) A3bIK U
A3bIK XUMUN;

e ONuUCbiBaTtb N pa3nnyaTtb N3y4EeHHbIE€ KNnacCbl HEOPraHN4YeCKMX N OpraHN4YeCKmnx COeaMHEHUN, XNMMYECcKne peakumu;
. KJ'IaCCI/ICbVILl,VIpOBaTb N3y4eHHble 0OBbEKTbI N ABNEHUS;
e HabnwgaTtb AEMOHCTpPpUpyeMblie N CaMOCTOATESNIbHO NPOBOAMMbIE OMNbIThl, XUMUYECKMNE peaKkunn, npoTekarwmne B npnpone n B 6bITy;

e JenaTtb BbiIBOAbl U YMO3AKIK4YEHNA U3 HabnoaeHnn, N3YyYEHHbIX XMMNYECKUNX 38KOHOMepHOCTel7I, NPOrHo3npoBaTb CBOWNCTBa HEeN3y4YeHHbIX
BELEeCTB MO aHanornm co CBoMCTBamMm N3YyYEHHbIX;



e CTPYKTYpMpOBAaTb U3y4YEHHbIV MaTepuarn,
e VHTEpPnpeTMpoBaTb XMMUYECKYI0 MHOPMaLUIO, MOMYYEHHYIO U3 OPYrMX MCTOYHUKOB;
e OnucCblBaTb CTPOEHNE aTOMOB anemMeHToB I-IV neprnogos ¢ ncnonb3oBaHNEM 3M1EKTPOHHbIX KOHGUIypaLumin aTOMOB;

e MOAeNMpoBaTb CTpoeHne I'IpOCTGVILIJMX MOneKyIn HeopraHM4eCKmnx N opraHM4eCKmnx sBellecTs, KOUCTansoB;

B LLeHHOCTHO-OpMeHTauMoHHOW cdepe:

e aHanM3upoBaTb M OLlEeHMBATb NOCNEACTBUS AN OKpyXKatoLlen cpebl ObITOBOWM 1 NPON3BOACTBEHHOW AEATENbHOCTM YenoBeka, CBA3aHHOW C
nepepaboTKOWN BELLECTB;

B TPpyaoBol cdepe:

e [IPOBOAUTb XUMUNYECKNI OKCNEepuMeHT,

B cdbepe dhr3nyecKom KyabTypbl:

OKa3sblBaTb MEePBYH MOMOLLb NPU OTPABIEHUSIX, OXKOrax 1 ApYyrMx TpaBMax, CBsi3aHHbIX C BELLECTBaMM U nabopaTopHbIM 060pyA0BaHNEM.

[IpeameTHbIME pe3yabTaTaMu OCBOeHUsI OCHOBHOM 00pa3oBaTebHON TPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHusl SBIISIOTCS:
1) dopMupoBaHue NepBOHAYATBHBIX CHCTEMAaTH3WPOBAHHBIX NPEJICTABICHUM O BEHIECTBAX, MX MPEBPAIICHUAX U MPAKTHUECKOM NPUMEHEHHH;
OBJIQJICHHUE TTOHATUMHBIM aIlllapaTOM U CUMBOJIMYECKHUM SI3BIKOM XUMUU;
2) oco3HaHWE OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKH Kak OO0JIACTH COBPEMEHHOTO E€CTECTBO3HAHMS, XUMHUYECKUX MpeBpalleHuin
HEOPTraHUYECKUX W OPTraHMYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHHH KMBOW M HEXXUBOW MPUPOIBI;, YIITYOJICHUE TIPEACTABICHUN O MaTepUAIbHOM
€AMHCTBE MUPA;
3) oBnazieHNE OCHOBAMHU XWMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBATh U OOBEKTHBHO OIEHWBATH KM3HEHHBIC CUTYyAIlMH, CBSI3aHHBIC C
XUMHEH, HaBBIKaMH O€30MacHOr0 OOpalleHus] ¢ BEIIeCTBAMH, UCIOIb3YEMBIMUA B TOBCEIHEBHOW KM3HU; YMEHHUEM aHAJIU3UPOBATh U IUIAHUPOBATH
AKOJIOTUYECKH 0€30I1acHOE TTOBEACHHE B IEJISIX COEPEKESHHMS 3I0POBbsI I OKPY>KAIOIIEH CPEeIbI;
4) bopmupoBaHNEe YMEHUUN yCTaHABIMBATH CBS3M MEXAY pealbHO HAOIIOaeMbIMH XUMUYECKUMH SIBICHUSMH U TPOIECCAMH, MPOUCXOSAIINMH B
MUKPOMHUpPE , OOBSICHATh MPUYWHBI MHOTOOOPA3usi BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa W CTPOCHUS, a TAKXKE 3aBUCUMOCTh MPUMEHEHUS
BEIIECTB OT UX CBOMCTB;

5) nmpuoOpeTeHne OmbITa UCMOIB30BaHUS PA3NUYHBIX METOJIOB M3YUYCHHs BEILIECTB; HAOMIOJACHUS 332 MX MPEBPAIICHUSIMU WIA MPOBEACHUU
HECJIOKHBIX XUMUYECKHX HKCIIEPUMEHTOB C HCIIO0JIb30BaHHEM Ja00OPATOPHOTro 000py10BaHUS U MPUOOPOB;



6) YMCHHUE OKa3bIBAaTh IICPBYIO IIOMOINL IIPpHW OTPABJICHUAX, OXKOrax M APYyrux TpaBMaxX, CBsA3aHHBIX C BEIICCTBAMH U J'Ia60paT0pHBIM

000pynOBaHUEM;
7) oBnaaenue npuémMaMu paboThl ¢ HH(OpPMAIUEH XMMUYECKOTO COCPIKaHUs, MPEICTaBICHHON B pa3Hoi ¢opme (B Buae Tekcta, Gopmyi,

rpaduKoB, TAOIWYIHBIX TAHHBIX, cXeM, pororpaduii u ap.);
8) cozmaHue OCHOBBI JJisi (DOPMUPOBAHMS HHTEPECA K PACIIMPEHUIO U YIITYOJIICHHIO XMMUYECKUX 3HAHUH M BBIOOpPA XUMHUH KakK MPO(UIBHOTO

npenMera Mpy Iepexojie Ha CTYNEeHb CPeIHero (II0JIHOro) obmero oOpa3oBaHMs, a B JalbHEHIIEM U B KayecTBE c(epsl CBOeH MpogecCHOHAIbHOM

NEATEIIbHOCTH;
9) dbopmupoBaHHE MPEACTABICHUN O 3HAUYCHUU XMMHUYECKOW HAYKH B PEIICHHH COBPEMEHHBIX JKOJIOTHMYECKHX MPOOJIeM, B TOM YHCIIC B

NpeaAOTBpAIICHUH TCXHOICHHBLIX U SKOJOI'HYCCKHX KaTaCTpO(b.

PacnpenejieHne 4acoB 1Mo TeMaM NMPOM3BEIEHO, B IIEJIOM, 0 aBTOPCKOii mMporpamMme.

Nerm\nt | HaumHoOBaHue pa3zzena (TeMbl), TI1aBbl Kon-Bo gacos
Teopernuyeckue 0CHOBbI XUMHH
1 Baxneiime XuMHUECKHE TIOHSTUS U 3aKOHBI 6
2 CtpoeHue BemecTBa 5
3 XUMHYECKUE PEAKITUH. 4
4 PactBopbI 13
5 DNEeKTPOXUMHYECKHE peakuu. MeTaisl 15
6 Hemeramnsl 12
7 Xumus B 6bITy. [loBTOpEHUE. 13
NTOI'O: 68
[Tonyroaue Koun-Bo mpakTuyeckux padbot Kon-Bo KOHTpONIBHBIX padoT
I 1 1
1 2 3




UTOIO: 3 4

Coaep:xkanue yueOHOro npeamera.

I'nasa 1. Baxueiimme XuMu4eckne NOHATHS U 3aKOHBI (6 4)
AtoM. Xumuueckuii anement. M3oronsl. [IpocThie U ci10KHBIE BElIECTBA.
3aKOH COXpaHEHUS! MacChl BEILIECTB, 3aKOH COXPAHEHUS U IIPEBPAILEHUsI S3HEPTUU [TPU XUMHUYECKUX PEaKIIMsIX, 3aKOH ITOCTOSHCTBA cocTaBa. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOT'O CTPOEHHUSI.
AToMHBIE opOuTanu, S-, pP-, d- u f-amexTpoHbl. OCOOCHHOCTH pa3MEIeHHs JJICKTPOHOB MO OPOMTAISIM B aTOMax MajbIX W OOJIBIIMX IEPUOIOB.
OHepreTu4yeckue YpoBHH, MOAYPOBHU. CBsI3p NMEPUOAMYECKOrO 3aKOHA U NMEPUOAUYECKON CHUCTEMBl XMMHMUYECKHUX JJIEMEHTOB C TEOPUEH CTPOCHHUS
aToMOB. KopomKutl u OTUHHBLU 6apUAHMbl MAOAUYbL XUMUYEeCKUX 1emenmos. 11ooxxeHne B epuoJu4eckoi cucreMe XuMuieckux anemeHToB /1. U.
MenzeneeBa BOIOPOAA, TAHTAHOUI0B, aKTHHOUJIOB U UCKYCCTBEHHO IIOJyYEHHBIX JJIEMEHTOB.
BaneHTHOCTP U BaJIeHTHBIE BO3MOXKHOCTH aToMoB. [leproauueckoe n3MeHeHne BaJIEHTHOCTH U Pa3MEPOB aTOMOB.

Tema 2. Ctpoenue BeuiecTna (5 )

Xumuyeckasi cBsi3b. BUIpl 1 MexaHU3MbI 00pa30BaHUsA XUMUUECKOU cBs3H. MonHas cBs3b. Katnonsl u annoHsl. KoBaneHTHas HemoispHas CBS3b.
KoBanentHass mosnsipHasi CBsi3b. DJNEKTpoOTpULaTeNbHOCTh. CTeneHb OKHCIeHus. Meramnudeckas cBA3b. Boodopoouas cesnszv. Ilpocmpancmeennoe
cmpoeHue MoJeKyl HeOP2AHUYEeCKUX U OP2aAHUYECKUX GeUyeCmS.
Tunbl KPUCTATUIMYECKUX PEIIETOK U CBOMCTBA BEIIECTB.
[TpuunHBI MHOTOOOpa3us BEIIECTB: H30MEPHS], TOMOJIOTHS, AJUIOTPOIHUS, U30MONUSL.
JemoncTpauuu. Mojenn MOHHBIX, aTOMHBIX, MOJIEKYJSIPHBIX U METALTHYCCKUX KPUCTALIMYECKUX pemeTrok. Dddext Tunmans. Moaean Monexysn
HU30MEpPOB, TOMOJIOTOB.

Tema 3. Xumnueckue peakuuu (4 4)
Krnaccudukanus XuMHUECKUX peakifii B HEOPTaHMUECKON  OpraHuIeCKONH XUMHUU.
CKopocTh peaklii, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DAKTOPOB. 3akoH Oeticmeyiowux macc. Ouepeus axkmusayuu. KaTaliu3 W KaTaau3aTopsl.
OOpatumocTth peakiuil. Xumudeckoe paBHoBecue. CMeleHHME paBHOBECUS MOA JeHcTBUEM pa3nuyHbiX (aktopoB. [lpunmun Jlelllarense.



JeMoHcTpanumu. 3aBUCHMOCTh CKOPOCTH pEaKIUU OT KOHIEHTpalMW U TemmepaTypsl. PasznokeHue mnepokcuaa BOAOpOJa B MIPUCYTCTBHH
Karanusaropa. OnpeaeneHue cpepl pacTBOpa ¢ HOMOIIBI0 YHUBEPCATBHOTO UHUKATOPA.
Pacuernble 3agauyu. Berunciaenuss Maccel (KOJIMYECTBA BeEIECTBA, 00beMa) MPOJIYKTa PEaKlUu, €ClIM H3BECTHA Macca HCXOJHOTO BEIIeCTBa,
COJIEPIKAIIIETr0 ONPEIEICHHYIO JOI0 IIPUMECEH.

Tema 4. PactBopsl (13 4)
HucnepcHbie cucteMbl. MicTruHHBIE pacTBOPBL. CIIOCOOB! BBIPAKECHHS KOHIICHTPAIIUU PACTBOPOB: MAcCOBasl JOJIsl pPACTBOPEHHOTO BEILIECTBA, MOJISAPHASL
KoHyenmpayus. Konrnouonvle pacmeopul. 30.1u, 2enu.
Onekrponutnyeckas nucconuanus. CuibHbIE W ClHa0ble AIIEKTPOIHTHL. Kuciomuo-ocHoguvie 63aumoolelicmeus 6 pacmeopax. Cpena BOJHBIX
pacTBOPOB: KUCas, HEUTpalibHasI, menouHas. Honnoe npouszsedenue 600vi. Bomopoauslii mokasarens (PH) pacTBopa.
Tuoponus opeanuueckux u Heop2aHUuecKux coeouHeHul.
IpakTuyeckasi padora. /Ipucomosnenue pacmeopos ¢ 3a0aHHOL MOJAPHOU KOHYEHMPayuel.
PacuerHble 3agaumn. Brerumciienne macchl (KOJWYECTBA BEIIECTBA, O0bEMAa) MPOJYKTa PEAKIUHU, €CIM JJIS €ro IMONYYCHHs] JaH pPacTBOpP C
OIpeeNIEHHOM MacCOBOM J0JI€H UCXOIHOTO BEIIECTRA.

Tema 5. 6.daekTpoxummnyeckue peakuuu. Merasmwisl (15 4)
DNEeKTPOIN3 paCTBOPOB M paciiaBoB. [lousmue o kopposuu memannos. Cnocobwl 3auiumul 0m KOppo3uu.
JemMoncTpanun. B3aumoaeicTBUE MIENOYHBIX U IIEIOYHO3EMETbHBIX METANIOB C BOAOH. DiekTponu3 pactBopa xiopuga Memu(ll). OmeiTel mo
KOPpO3UHU METAJJIOB U 3alIUTE OT HEE.
[TonoxxeHne MeTaIOB B IEPUOANUECKON cucTeMe XxuMuieckux anemMeHToB J[. . Menaeneesa. Obmiue cBoicTBa METAIOB. DIEKTPOXUMHUUECKUN PSiT
HanpspkeHud MeTtayuio. O01ue crniocoObl MOIy4YeHUs] METAJUIOB.
O0630p METANIOB TNIaBHBIX MOATPYIH (A-TPyI) NEPHOJUIECKON CUCTEMbI XUMUYECKUX ITIEMEHTOB.
0630p MeramuioB mobouyHbIX moarpynn (b-rpymnm) neproanyeckoi CUCTEMBbl XMMHYECKUX AJIEMEHTOB (MEeb, LIMHK, MUMAaH, Xpom, Xele30, HuKelv,
naamuna).
CrutaBel MeTaiioB. OKCHIIBI U TUAPOKCHIIBI METAIUIOB.
JemoncTpanun. O3HakoMIieHHE ¢ 0Opa3laMu METalIOB M UX COeAMHEHUN. B3anMoelicTBHe MIETOYHBIX U IIEIOYHO3EMENbHBIX METAJIOB C BOJAOM.
B3anMozeiicTBre Meau ¢ KUCIOPOIOM | cepoil. DnekTpoau3 pactBopa xjaopuaa meau(ll). OnsITel Mo KOpPO3UK METAJUIOB U 3aIIUTE OT HEE.
JlabopaTopHble onbIThl. B3anmoselicTBre ITMHKA U KeJe3a ¢ pacTBOPAMM KHUCIOT W Ienodyell. 3HAKOMCTBO ¢ oOpasllaMHi METaNIOB M UX pydaMu
(paboTa ¢ KOJUIEKLIUSAMHU).
IIpakTnueckas padora. Penenue skcriepiMeHTaIbHBIX 337a4 1o TeMe «MeTalbh»
Pacuernble 3agaum. PacyeTbl 1Mo XMMHUYECKMM YpaBHEHHUSM, CBS3aHHBIE C MAacCOBOM JOJIel BBIXOJA MPOJYKTa PEAaKIHUU OT TEOPETHUECKH
BO3MOKHOTO.

Tema 7. Hemerasuibl (12 4)



00630p cBOMCTB HEMETAIOB. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC CBOMCTBA TUITMYHBIX HEMETAIIIOB. OKCHIBI HEMETAIIJIOB M KUCIIOPOCO ISP KAIINE
KHUCJIOTHL. Bosiopoaubie coequuenns HeMeTauioB. ['eHeTnuyeckas CBsi3b HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB.

demoncTpanuu. O6pasipl HemeTaioB. O0pa3ibl OKCHIOB HEMETAIIJIOB M KUCIIOpOcoepkamux Kuciot. ['openue cepol, pocdopa, xenesa, Maraus
B KHCJIOPOJIE.

IIpakTnyeckas padora. Penenre skcriepuMeHTaIbHBIX 3a7a4 1o TeMe «Hemerauib»

JlaGopaTopHbie ONbITHI. 3HAKOMCTBO C 00pa3laMH HEMETAIJIOB W WX MPHUPOJHBIMU cOoeAMHEHUsMH (paboTa ¢ Koyekuusmu). Pacrmo3HaBaHue

XJIOPUIOB, CYJIb(aTOB, KAPOOHATOB.

Tema 8. Xumus u xu3ub. [loBTopenue (13 1)
XUMHUA B IMPOMBIIIJICHHOCTH U B 6I)ITy. HpI/IHLII/IHI)I XUMHYCCKOI'0 IMMpOMU3BOACTBA.
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KanengapHo-remarudeckoe mianuposanue 11 kiacc

Ne Tema ypoka Ko | DnemeHnTsl [Inanupyemsle pe3ysIbTaThl Jara Jomarx
yp IU | COAepKaHUs [IpenmeTHbIE MeranpeameTHble U TNYHOCTHBIE [Tnanupye | @axtuue | ee
OKa qec Mast cKas 3a/laHue
TBO
qac
OB
Teopemuueckue 0CHOGbL XUMUU.
I'naBa 1. Baxxneiinmue XuMu4yecKue NOHATHUS M 3aKOHBI (6 4acoB)
1 Xumuueckuit anement. | 1 Hosprrit [TepeuncrnaroT BaxxkHe | JINUHOCTHBIE:

Hyxnuael. U3otomsl. Marepuan: Hmue BripaxaroT nmosoxuTeabHOE OTHOIIEHHUE K I 1
XUMHUYECKUT XapaKTepUCTUKU IpOLECCY O3HAHUS; IPUMEHSIOT [TpaBUiIa 1.1
3JIEMEHT. XUMHUYECKOTO JIEJIOBOT0 COTPYJHUYECTBA; OLEHUBAIOT CBOIO
Hyxnuasr. anemeHTa. OOBsACHS | y4eOHYIO IeATEeIbHOCTb.

H3oTO1BI 10T pasuuue Mexay | MeranpeameTHsle:

MOHSATHUSIMH
«XUMHYECKUI
DJIEMEHTY,
CHYKITUAY,
«U30TOII».

PerynsiTUBHEIE - ONIPENIENAIOT

uenu Y /I, ocylecTBiIstOT IOUCK CPELICTB €€
JOCTUKEHUS.

Ilo3HaBaTenbHbIE — NEPENAIOT COAEPIKAHUE B
C)KaToM (pa3BepHYTOM) BHJIE.
KomMMmyHUKaTHBHBIE — 0()OPMIISIOT MBICIIH B
YCTHOW M MUCbMEHHOM peYM C Y4ETOM
PEUYEBBIX CUTYALUH.




3aK0HBI COXpaHECHUA
MacCChbl 1 SHCPIrun B
XUMHNHU

Hosrrit
MaTtepua:
3aKOoHEBI
COXpaHEHUs
Macchl U
SHEPTUU B
XUMUH

[IpumeHstoT 3aK0H
COXpaHEHHUs MacChl
BEUIECTB IPHU
COCTaBJICHUU
ypaBHEHUH
XUMHUYECKUX
peaKIui.

JInuHoCTHBIE:

[TpyHUMAIOT ¥ OCBAaMBAIOT COLUATBHYIO POITH
00y4aromerocs, MposBJISIFOT MOTHBBI
y4eOHOM e TeIbHOCTH, TOHUMAIOT
JIMYHOCTHBINA CMBICIT YYCHUS, OLICHHBAIOT
CBOIO Y4EOHYIO AeITeNbHOCTD. [IposBIIstOT
NI03HABATEJbHBIA HHTEPEC K U3YUCHUIO
peaMeTa, OICHHBAIOT CBOKO YICOHYIO
JeSITeIIbHOCTD, IPUMEHSIFOT ITPaBHiIa
JICJIOBOTO COTPYAHHUYECTRA.
MertamnpeameTHbIe:

PerynaruBHbie — paboTaroT 1o
COCTaBJICHHOMY IUIaHY, UCIIOJIb3YIOT HAPSIY
C OCHOBHBIMH U JIONIOJTHUTEIILHBIE CPEJICTBA.
[To3HaBaTenbHbIC — MEPEAIOT CONCPIKAHKEC B
C)KaToM, BBIOOPOYHOM HJTU Pa3BEPHYTOM
BUJIC, 3aIIMCHIBAIOT BHIBOJIBI
KoMMyHUKATHBHBIE — OTCTAUBAIOT TIPU
HEOOXOMMOCTH COOCTBEHHYIO TOUKY 3pEHUS,
apryMEHTHPYS €€ U MOATBEepKaast (pakTamu,
YMEIOT OpraHnu30BaTh yueOHOe
B3aMMO/ICHCTBHUE B TPYIITIE, CTPOUTH
KOHCTPYKTHUBHBIC B3aUMOOTHOIIICHUS CO
CBEPCTHUKAMH.

I.1,2
Ne3




[lepuoauueckuii 3aK0H. HosBrurii OnpenensaoT Makcu | JIMUHOCTHBIE:
Pacnpenenenue matepuai: [lepu | MmanbHO BO3MOXHOE | OOBSCHAIOT OTJIMYMS B OIEHKAX OJJHOU U TOU I1. 3 Ne4
3JIEKTPOHOB B aTOMAaX OJIMYECKUI YHCIIO JIEKTPOHOB K€ CUTYallMH Pa3HbIMHU JIFOJIbMH, OLIEHUBAIOT
AJIEMEHTOB MaJIbIX 3aKOH. Ha CBOIO YUE€OHYIO J€SATEIbHOCTD.
NIEPHOJI0B Pacnipenenenuie | sHEPreTMUECKOM ypo
AJIEKTPOHOB B BHE. MeranpeameTHble:
aTomax PerynsTuBHbie — paboTalOT 10O
AJIEMEHTOB COCTaBJICHHOMY IIAHY, UCTIOJIb3YIOT HapsSIAy
MaJbIX C OCHOBHBIMHU U JIOTIOJTHUTEJIbHBIE CPEACTBA.
1505 (V1 (0):] [To3HaBaTenbHbIE — NEPENAIOT COAEPKAHUE B
C)KaToM, BBIOOPOYHOM UJTU Pa3BEPHYTOM
BHJIC.
KoMMYHUKaTUBHBIE — OTCTAaUBAIOT MPHU
HEOOXOIMMOCTH COOCTBEHHYIO TOUKY 3pEHUS,
apryMEeHTUPYS €€ U MOATBepk aas (pakTamu.
Pacnipenenenue HoBblii 3anuceiBatot rpaduy | JInuHOCTHBIE: I1.4
DJIEKTPOHOB B aTOMax Marepuan: Pacn | eckue anmekTpoHHbIE | [IpOsBIAIOT MO3HABAaTEIBHBIN UHTEPEC K
AJIEMEHTOB OOJBIINUX penenexue bopmyiel S-, p-, d-, | HU3yYEHHIO TIPEMETA, OIICHUBAIOT CBOIO
1505 (Vi (0):] AJIEKTPOHOB B u f-amemenToB. y4eOHYIO IeATEeTbHOCTh, IPUMEHSIOT
aTomax XapakTepus3oBaTh IIPaBUJIA JI€JIOBOIO COTPYAHUYECTBA.
AJIEMEHTOB MOPSA0K
0OIBIINX 3al0JIHEHUS MeranpeameTHble:
MEpUOJI0B AIEKTPOHAMU PerynaruBHbIC — ONPEESAIOT LIETb Y4eOHOM
YHEPreTUYECKUX JEATEIIbHOCTU U UILYT MYTH €€ TOCTHKECHUS.
YPOBHEW U ITo3HaBaTeNbHBIE — 3aMKUCHIBAIOT BHIBOIBI B
MIOYPOBHEN B BH/JIE MTPaBUJL.
aToMax. KoMMyHUKaTHBHBIE — YMEIOT OPraHU30BaTh
yueOHOe B3aMMOJICHCTBHE B TPYIIIIE.
[Tonoxenue B Hosprrit OOBSICHSIIOT JInuHOCTHBIE:
MePUOINYECKOMN MaTepuat: 0COOEHHOCTH OOBACHSAIOT OTJAMYHS B OLICHKAX OJTHOM M TOH I1.5 Ne4
CHCTEME BOJOPOJA, [Tonoxenue B MOJIOKEHUS K€ CUTYallMH Pa3HbIMHU JIFOJIbMH, OLIEHUBAIOT




JIAHTAHOMJIOB, MePUOIUYECKON | BOJOpOA, CBOIO YYEOHYIO J€ATEIbHOCTD.
aKTHUHOHUJOB H CHCTEME JIAHTAHOMJIOB, MeranpeameTHsle:
HCKYCCTBEHHO BOJIOpO/A, AKTHHOHIOB U PerynsatuBHbIe — pabOTAIOT MO
MTOJTy4YEeHHBIX JIAHTAHOMJIOB, HMCKYCCTBEHHO COCTaBJICHHOMY IIJIaHYy, UCIIOIb3YIOT HAPSIy
2JIEMEHTOB AKTHHOHJOB H MOJTYYCHHBIX C OCHOBHBIMHU U JIOTIOJTHUTEIBHBIC CPEACTRA.
HCKYCCTBEHHO 3JICMCHTOB B [To3HaBaTenbHbIC — MEPENIAIOT COACPIKAHUE B
MOJTYYCHHBIX MePUOIUYECKON CKaTOM, BBIOOPOYHOM HJIM Pa3BEPHYTOM
3JIEMECHTOB CHCTEME. BHUJIC.
KoMMYHHUKATUBHBIE — OTCTAaUBAIOT MPH
HEOOXOIMMOCTH COOCTBEHHYIO TOUKY 3PCHHS,
apryMeHTUPYS €€ U MOATBepxkaas (pakTamu.
BanenTHocts n HoBrerit OOBACHSIOT, B 4EM JImgaHOCTHEIE:
BaJIEHTHBIE MaTepua: 3aKJIIOYaeTCS [IposBasAIOT MO3HABATENBHBIM HHTEPEC K I16
BO3MOXKHOCTH aTOMOB BasientHOCTh U | PUBMUYECKHI CMBICTT | U3YYCHHIO MTPEAMETA, OLIEHUBAIOT CBOIO
BaJIEHTHBIE MOHSTUS y4eOHYIO e TENbHOCTh, IPUMEHSIOT
BO3MOXKHOCTH «BaJIEHTHOCTH». O0B | MpaBuiia JAEIOBOTO COTPYAHUYECTBA.
aToOMOB SICHSIIOT, UeM MeranpeameTHsle:
OTIPENIETISIOTCS PerynaruBHbIC — ONPEIETSAIOT 1IETb YUeOHOM
BaJICHTHBIC JeSATEIbHOCTH U UILYT IIYTH €€ JOCTUKEHHUS.
BO3MOKHOCTH Ilo3HaBaTeILHBIE — 3aIIMCHIBAIOT BEIBOJIBI B
aTOMOB pa3HbIX BUJIE TTPaBUJL.
2JIEMEHTOB. KoMMyHHKATHBHBIE— YMEIOT OPraHU30BaTh
yueOHOe B3aMMOJICHCTBHE B TPYyIIIE.
I'nasa 2. Ctpoenue BemecTna (5 4acoB)
OCHOBHEBIE BUJIBI HoBrrit O0BacusoT Mexanu3 | JInYHoCTHEIE:
XHMUYCCKON CBS3H. Marepuan: M 00pa30BaHHUS BripaxatoT mosoxuTeabHOE OTHOIIEHHE K I'n2
Honnas u xoBajieHTHAS OCHOBHBIE BHIBI | HOHHOH U MpOIIeCcCy MO3HAHMS; JAIOT aJICKBATHYIO 117
CBSI3b. XHUMUYCCKOU KOBAJICHTHOM CBSI3M | OIIEHKY CBOEH y4eOHOM eqaTeIbHOCTH. Ne 3
CBSI3U A OCOOEHHOCTH MeranpeameTHsbIe:

buznuecKux
CBOMCTB HWOHHBIX H
KOBaJICHTHBIX

PerynsaTuBHBIC — ONIPENENIOT 1IeNb YueOHOH
JeSITeNIbHOCTH, UIIYT CPEJICTBA €€
JIOCTHKECHHSL.




COCIUHEHUN.

Ilo3HaBaTenbHbIE — NEPENAIOT COAEPIKAHUE B
CKaTOM WJIM Pa3BEPHYTOM BHJIE.
KOMMyHHMKaTHUBHBIE — YMEIOT BBICKa3bIBaTh
CBOIO TOYKY 3PEHUS, IPUBOJIUTH APIYMEHTHI
JU1s ee 000CHOBAHMSI.

Meramnuueckas u Hossrit OO®bscHsOT MexaHu3 | JInaHoCTHBIE:
BOJIOPOJHAsI CBSI3b. MaTepua: M 00pa3zoBaHMsI IIpyHMMarOT ¥ OCBaUBaIOT COLUAIBHYIO POJIb IT8
Merannuueckast | BOLOPOJHON U oOyuarolerocs, NposIBJISIIOT 03HABATEIbHBIN
CBS3b. METaJTINYECKON UHTEpEC, OLIEHUBAIOT CBOIO YUEOHYIO
Bonoponnas CBsI3€U U JESATEIbHOCTD.
CBSI3b 3aBHCHUMOCTh MeranpenmeTHsle:
CBOICTB BellleCTBa PerynsTuBHBIE — COCTABIISIIOT IJIAH PELICHUS
OT BUJAa XMMUYECKOH | 3a]1a4, pelieHus npo0ieM TBOPUECKOro U
CBSI3H. IIOMCKOBOI'O XapakTepa.
Ilo3HaBaTenbHbIE — JENIAIOT MPEANIONIO0KCHUS
0 “H(popmanuu, KOTOpasi HyKHa JUIsl
peleHns MpeIMeTHOM yueOHoll 3a1auu.
KoMMyHHKaTHUBHBIE — YMEIOT B3IJISIHYTh Ha
CUTYALMIO C UHOW CTOPOHBI M IOTOBOPUTHCS C
JIOJbMH MHBIX MTO3UIUH.
IIpocTpancTBeHHOE Hosbrit OOBsACHUTD JInyHOCTHBIE:!
CTPOEHUE MOJIEKYIL. MaTepual: MPOCTPAHCTBEHHOE OOBACHSAIOT OTIMYHS B OLICHKE OJTHOW U TOU 119,10
Kpucrannnueckue [TpocTpaHCTBEH | CTPOEHHE MOJIEKYII K€ CUTyalluM pa3HbIMH JIFOJbMHU.
PEILIEeTKH. HOE CTPOEHUE OpraHUYeCcKUX U MertanpenmeTHble:
MOJIEKYII. HEOPraHUYECKUX PerynaruBHblie — paboTaIOT 1O
Crpoenue COEIMHEHUH C COCTABJICHHOMY ILJIaHy.
KpHUCTAJIJIOB. MIOMOUIbIO Ilo3HaBaTeNnbHbBIE — JAENAIOT IPEAIIONIOKEHNE
Kpucrannuueck | nmpeacraBieHuit o 0 “H(popmanuu, KoTopas HeooXxoaAuMa IS
Y€ pelIeTKH ruOpuIu3au pELIEeHNs TOCTABJIEHHOM 3a/1a4H.
opbOuTane, KoMMYHHKaTUBHBIE — YMEIOT CITyIIATh
3aBHCHUMOCTh JOPYTUX, IPUHATH APYTYIO TOUKY 3pEHUs,

CBOWMCTB BeEIleCTBA
OT THUIIA €ETO

HU3MCHUTH CBOIO TOUKY 3pCHMUA.




KpHCT&J’IJ’IH‘IGCKOﬁ

PELIETKY.
10 | IIpuHIUIBI HoBprrii OOBSICHIIOT JInuHOCTHBIE:
MHOT000pa3usl BEeLIeCTB MaTepHual: [IPUYUHBL [IposBIAIOT MO3HABATENbHBIN HHTEPEC K I
[TpunHIMIIBI MHOT000pa3us U3YYEHUIO MPEIMETA, Nal0T aJeKBAaTHYIO Ne 5
MHOroo0Opa3usi | BEILECTB OLIEHKY CBOEH y4eOHOU NEeSATENbHOCTH,
BEIICCTB paboTaroT B COTPYTHUYECTBE.
MeranpenmerHsie:
PerynsaTuBHBIC - TOHUMAIOT TPUYUHBI CBOETO
Heyclexa U HaXOoJT CIocoObl BbIXOJIa U3
CIIOKHBIIEUCS CUTYaIUH.
[lo3HaBaTenbHbIE — NEPEAIOT COJIEPIKAHUE B
C)KaTOM HJIM Pa3BEPHYTOM BHJIE.
KoMMyHHMKaTHUBHBIE — YMEIOT CIIyILATh
JOPYTUX, IPUHATH APYTYIO TOUYKY 3pEHUs,
U3MEHUTh CBOIO TOUKY 3pEHUS.
11 | O6oOmeHne MO TEMaM. [ToBTOpEHME U DopMyIHpyIOT OcHO | JIMYHOCTHEIE:
«Baxwueimme 3aKperieHNe BHbIE onpefieiieHust | OOBACHSAIOT cebe cBou HauboJiee 3aMETHBIC I'm. 1,2
XUMHUYECKHE MTOHATHS U IIPONJIEHHOTO XUMHYECKHUX JOCTUKEHUS
3aKoHb». «CTpoeHue Marepuaa. MTOHATHUH, MeranpenmeTHsie:
BELIECTBAY. Pemenne IIPUMEHSIOT UX B PerynsaTuBHBIC — MOHUMAIOT TPUYNHBI
TEOPETUYECKUX | TEOPHH. Heyclexa ¥ HaxoJIT ClIocOoObl BBIX0/1a U3
3az1ad. JAaHHOW CUTYaluH.
[lo3HaBaTenbHbIE — JENAI0T MPEANONI0KEHUS
00 uH(pOpMaIUK, HYKHOH 715 peIIeHus
3azad.
KoMMYHUKaTHBHBIE — YMEIOT KPUTUYHO
OTHOCHUTBCSI K CBOEMY MHEHHIO.
I'maa 3 Xumnueckue peakunu (4uyaca)
12 | Knaccudukanus Hogbrit [Tepeuncisaror JIngHOCTHBIE:!
XUMHUYECKHUX PeaKIuii MaTepuai: IPU3HAKU, 110 [IposABIAIOT IO3HABATENbHBINA HHTEPEC K I'n.3
Knaccudukanust | KoTopsim HW3YYEHHIO IPEAMETA, JAKOT aJICKBATHYIO IT. 12
XUMHYECKHUX KJIACCU(UITUPYIOT X | OIIEHKY CBOEH Y4eOHOH e TeIbHOCTH,




peakuuii MMHUYECKHE PEaKIMHU. | padOTalOT B COTPYHHYECTBE. Nel0
OOBSICHSIOT CyIIHOC | MeTanpeaMeTHbIe:
Th XUMHUYECKOU PerynituBHBIE - MOHUMAIOT IPUYUHBI CBOETO
peakuuu. CocTaBist | HeycIexa, HaXOAT BbIXOJ U3 3TOM CUTYaIuH.
0T YpaBHEHUS [To3HaBaTeNnbHBIEC — AETAIOT
XUMHUYECKUX Mpearnoyokenus 00 nadopmanuu,
peakuuid, HEOOXOAMMOM JIJIsl PEIICHUsI IaHHOHW 3a/1auu.
OTHOCSIIIIUXCS K KoMMYHHKATHBHBIE — YMEIOT KPUTHYHO
onpereaEHHOMY OTHOCHUTBHCSI K CBOEMY MHEHHUIO.
THUITY.

13 | CKOpOCTh XUMHUYECKUX Hossbrit OObscHstoT BiusiHUE | JIMUHOCTHBIE:
pEeaKInu. MaTepuai: KOHIIEHTpaui [ToHnMarOT NpuYHHBI ycriexa B yueOHOM I1. 13

CxkopocTh peareHToB Ha JeSTeIbHOCTH; TIPOSBIISIIOT TTO3HABATEIbHBIN

XUMUYECKHX CKOpOCTb MHTEPEC K YUEHHUIO; JAIOT aJIeKBATHYIO

peaKuHnii. TOMOTEHHBIX U OLIEHKY CBOEH AESATEIbHOCTH
reTePOreHHBIX MeranpeameTHsle:

peakiuii. OOBICHSIIO
T BIIMSIHHE
Pa3INYHBIX
(bakTopoB Ha
CKOPOCTh
XUMHUUYECKON
peaknun

PerynsTuBHbIE — ONIPENENAIOT 1Ie)Ib y4eOHON
JEATEIBHOCTH, HAXOJAT ITyTH JTOCTHKEHUS
LEJIH.

Ilo3HaBaTeNnbHbIE — AENAIOT IPEAIONIOKEHNAE
0 nH(opmanuu, KoTopas HeooxoauMa IS
peLIeHUs] NOCTAaBJIEHHON 3a/1a4H.
KoMMyHHKaTHBHBIE — YMEIOT CIIyILATh
JPYTUX, IPUHATH IPYTYIO TOUKY 3pEHUS,
W3MEHUTDH CBOIO TOUKY 3PEHHUS.




14 | Karanus. Hospiit OObsicHstOT 3HaueHu | JInuHOCTHBIE:
Marepuan: Kara | e mpumeHeHus OOBACHSIOT OTJINYMSA B OLIEHKE OJHON U TOU I1.14
3 KaTaJIu3aToOpOB U K€ CUTyalluM pa3HbIMU JIIOJbMU.
MHIMOUTOpPOB HA
IIPAKTHKE. MeranpenmeTHsle:
PerynstuBHbie — paboOTaIOT 110
COCTaBJICHHOMY ILIAHY.
[lo3HaBaTenbHbIE — JENIAI0T IPEAI0I0KEHNE
0 uHpopmManuu, KoTopasi HeoOXoaUMa JJIs
peueHus IOCTaBICHHOM 3a0a4H.
KOMMyHHMKaTHBHBIE — YMEIOT CIIyILATh
JOPYTUX, IPUHATH APYTYIO TOUKY 3pEHUs,
V3MEHUTD CBOK) TOYKY 3PEHHUSI.
15 | Xumnueckoe Hossrit OObsicHsTh BiusHUE | JIMUHOCTHBIE:
paBHOBECHE U YCIIOBUS MaTepua: WU3MEHEHHUS OOBscHAIOT camoMy cebe cBoM Hanboiiee I1. 15
€ro CMeleHus XUMHYECKOE KOHLEHTpaluu 3aMETHBIE JOCTUKEHUSI.
paBHOBECHE U OJIHOTO M3 MeranpenmeTHsle: Ne3
YCIIOBUS €r0 pearupyomumx PerynsTuBHbIE — ONpeNENAIOT LeNb CBOEH
CMEILEHUs BELIECTB, y4eOHOI IesITeTbHOCTH, UILYT CPEACTBA €€
TEMIEPATYPHI U OCYIIIECTBIICHUSI.
JIaBJICHUSI Ha Ilo3HaBaTeNbHbIE — 3AMKUCHIBAIOT BBIBOBI B
CMeIlleHNE BU/JI€ TIPABUJL.
XUMHUYECKOTO KoMMyHHMKaTUBHBIE — YMEIOT OpPraHU30BaTh
paBHOBECHSI yuyeOHO€e B3aMMOJIEHCTBHE B IpYyMIIE.
I'nasa 4. PacTtBopsl.(13 yacoB)
16 | AucnepcHble CHCTEMBI Hossrit XapakTepusyrT JIngnocTHBIE:!
MaTepuan: CBOMCTBA [IprHEMAIOT ¥ OCBaMBAOT COLMATIBHYIO POJIb I'n. 4
JucnepcHeie pa3IYHbIX BUJOB 00yyYaroerocs, MposiBIsIOT MOTHBBI Ir1e
CUCTEMBI JTUCTIEPCHBIX CUCTEM, | Y4eOHOI e TeNbHOCTH, JAIOT a/1eKBAaTHYIO

YKa3bIBaOT
IMPUYUHBI
KOaryJjsinuu

OIICHKY CBOEH y4eOHOM e TEIbHOCTH,
TMOHUMAIOT MPUYUHBI yCIlexa
MeranpeameTHsble:




KOJJIOUO0B 1
3HA4YCHHEC 3TOI'O
SABJICHUS.

PerynsatuBHBIC — ONPENETSAIOT 1IEJIb YIeOHOM
NeSTEIbHOCTH, UIITYT CPEJICTBA €€
JOCTH)KEHHS.

[To3HaBaTenbHBIC — JENAIOT MIPEATIOTIOKCHHUS
00 nHpopManuu, HeOOXOAUMOMN JIJIsT PEIICHUS
yueOHOM 3a/1a4H.

KoMMYHUKATUBHBIE — YMEIOT OTCTauBaTh
CBOIO TOYKY 3PCHUS, IPUBOIUTH APTYMEHTHI
U1 ee 000CHOBAaHUS.

17 | CriocoOb! BEIpaKeHHS Hossrit Pemaror 3agaun Ha | JInyHOCTHBIE:!
KOHLEHTpaluu MaTepua: IIPUTOTOBJICHUE OOBACHAIOT OTJINYMSA B OLIEHKE OJJHON U TOH 117
pacTBOpOB Crioco6b1 pacTBopa K€ CUTYallMM Pa3HbIMHU JIIOJIbMH.
BBIPXKEHHUS OIpeIeIEHHON MeranpeaMeTHBIE:
KOHLEHTPAUNHU MOJISIPHOM PerynaruBHbie — paboTaroT 1o
pacTBOpOB KOHLEHTpaluu. ['0To | cOCTaBIEHHOMY IUIaHY, HCIIOJIB3YIOT
BAT PacTBOP OCHOBHBIE U JJOTIOJHUTEIbHbBIE HCTOYHUKH
3aJJaHHOM MOJIIpHOH | MH(pOopMaUu.
KOHIICHTpaLUH. [To3HaBaTenbHbIE — EPEAIOT COAECPIKAHNUE B
pa3BEPHYTOM WIIH CKAaTOM BUJE.
KoMMYHHKaTUBHBIE — YMEIOT OTCTauBATh
CBOIO TOYKY 3PEHUS, IIPUBOJIA apI'yMEHTHI JJIs
ee 000CHOBaHMSI.
18 | Pemenue Pemenue YMerT pemarh JInuHOCTHBIE:
TEOPETUYECKUX 3a1a4 TEOPETUYECKUX | 3a7a4M Ha [IposBAAIOT YCTOMYMBBINA U IIUPOKUI I1.17
Ha PacTBOPBI. 3a/1a4 Ha IIPUTOTOBJICHUE UHTEpeC K crioco0am perieHus Ne 3
PacTBOPBI. pacTBopa ¢ [TO3HABATENIBHBIX 33/1a4, aICKBATHO
3aJJaHHOM MaccoBOM | OILIEHMBAIOT PE3YJIbTAThl CBOEH yueOHOM I1.18(n/p
JloJIen JEATEIbHOCTH, OCO3HAIOT U IPUHUMAIOT )

PacTBOPEHHOIO
BEILIECTBA U
pacTBopa
OnpeaeIeHHON
MOJISIPHOU

COLMAIIBHYIO POJIb YYEHUKA.
MeranpenmeTHsle:

PerynsTuBHBIE — COCTABIAIOT IJIaH
BBITIOJIHEHHS 3aJaHUI COBMECTHO C
YUUTEIIEM.




KOHIEHTpaLuu [To3HaBaTenbHbBIE — CTPOST MPEIIOI0KEHUS
YMeTb NpuroToBuTh | 00 HH(pOpMAIMK, KOTOpask HEOOX0IuMa Jist
pacTBOPBHL, pelieHus yueOHOM 3a/1auH.
CBSI3aHHBIE C KoMMyYHHMKATHBHBIC — YMEIOT TPHHUMATH
KOHIEHTpanuei TOUKY 3pEHUS IPYroro.
aKTH4ieckas padoTa WYHOCTHBIC: YMETh peain30BbIBATh
19 |Ilp pab JI h% p
No 1. ITpuroroBiienue MpurotoBmT 3akpenuTb TEOPETUYECKUE ITI03HAHUS HA IPAKTUKE I1.17
pacTBOPOB C 3aJaHHOM MeranpeameTHsie:
MOJISPHOI b PacTeOpbI YMEHWA PEWATb | PeryngTupHEIE — IPOBEAEHHE YKCIIEPUMEHTA,
KOHIICHTpAIUeH. . . OIHCaHUE MPOBEICHHBIX OIBITOB,
C 3aaHHOM 3a4auum Ha
coOJIro/IeHne HOPM U TIPaBUJI pabOTHI B
o XUMHUYECKON TOPUH.
MOJISIPHOM BblUMCIEHME ecKoit 1aGoparop
[To3HaBaTenbHbBIE — OTpEACTICHHE YUeOHBIX
KOHLEHTpa Macchbl 3a/1a4, Opranu3anus paboyero Mecra
KoMMyHHKATHUBHBIEC — BBICTYIIIMBAHHE
o MHEHHUSI uX.
umen, pacTBOPEHHOIO ApyT
nyTeM BellecTsa u
pacTBOpPEHMU obbema BoAbl C
A 3a/laHHOM
paccymnTaHH MONIAPHOW
OW Macchbl KOHLUEeHTpauuen
conu B Hay4uTb
onpeaeneH yyalwmxcs
HOM obbeme npurotasnuneaT
AVUCTUNNNPO b pacTBopbl .




BaHHOM

BOAbI.
20 | DnexkTpoauTHYEeCKas HoBwbiii OO0BACHAIOT, mouemy | JIndHOCTHBIE:
JIACCOLIMAITHSA. MaTtepua: pacTBOpHI BeecTB ¢ | OOBIACHSIOT ceOe CBOM Han0O0JIee 3aMETHBIC I1. 19
Bogopoausiii DNEKTPOJIUTHYE | HOHHOU U JOCTUKECHUS Ne2
[10Ka3arellb cKas KOBAJICHTHOU MeranpenmeTHsie:
JTUCCOLIAITHS. MOJIIPHOU CBA3BIO PerynsaTuBHBIC — MOHUMAIOT TPUYUHBI
Bonopoausrit MIPOBOJIAT HEeycIeXa U HaXOJAT CIIOCOOBI BBIXOJIa U3
MOKa3aTeb AIIEKTPUYECKUH TOK. | JAHHOW CUTYallUU.
Onpenensror pH [To3HaBaTenbHBIE — IEJIAOT MPEATOI0KECHUS
Cpelbl C TOMOIIBIO 00 uH(bopMaIuu, HY)KHOU AJIs pelIeHus
YHUBEPCATBHOTO 3a/1a4.
unankatopa. O0bsic | KOMMyHUKAaTUBHBIE — YMEIOT KPUTHYHO
HAIOT C MO3UIUI OTHOCHUTBHCSI K CBOEMY MHEHUIO
TEOPUH
AIEKTPOIUTUYECKOMN
JUCCOIMAlIN
CYIIHOCTh
XUMHYECKHUX
peakuuii,
MIPOTEKAIOIIUX B
BOJIHOM CpeJe.
21- | Peakniuu MOHHOTO JInyHOCTHBIE:
22 | obMeHa HoBbIN CocTaBnaoT OOBACHSIOT OTJINYHSA B OLIEHKE OHOI U TOMH 1120
K€ CUTYallUM Pa3HbIMHU JIFOJIbMH. Ne 2
MaTepuan: nonHblE W MerTanpemMeTHbIe:
B PerynsatuBHbIe — paboOTaIOT 11O
Peakuun COKpaLlLéHHble
COCTaBJICHHOMY IIJIaHY, UCIIOIB3YIOT
MOHHOFO NOHHBIE OCHOBHBI€ U JJOTIOJHUTEIbHBIE UCTOYHUKU

nHpopManuu.
Ilo3HaBaTenbHbBIE — NEPEAIOT COJIEPIKAHUE B




Pa3BEPHYTOM HIIU CHKATOM BUJIE.

obmeHa YPaBHEHUA KoMMyHUKaTHBHBIE — YMEIOT OTCTauBaTh
. CBOIO TOYKY 3PEHHUs, IPUBOJS apIyMEHTBI JUIs
p€akuun, ee 060CHOBAHMS.
XapaKTepusyto
LLIMX OCHOBHbIE
CBOMCTBA
Ba>XHENLWmnX
KJ1aCCoOB
HeopraHM4yeckmn
X COeANHEHUN.
OnpepensioT pe
akuuo cpeapbl
pacTBopa coau
B BOAE.
23- | OKuCIUTENHHO- Hogsrii VYmeth JlnurocTHbie: POPMUPOBATH MOTHBALIHIO K
24 | BOCCTaHOBMTEJIbHBIC MaTepuai: KJIacCU(pUIMPOBATh | LEJICHANPABICHHOM 103HABATENIbHOMU KOHCII
peakiuu Oxkucnurens u XUMHYECKHE peak- ACATCIBHOCTH. EKT
BOCCTAaHOBUTEND | LINM, IPUBOJUTH
Oxucnenue u MIPUMEpPHI peaKuit Metarpenmerbie: .
BOCCTAHOBJICHHE | KaIOr0 THIIA [To3HaBaTeNbHbIE: TOCTPOECHUE JIOTUYECKOM
? r
PaccranoBka pacro3HaBath HCMHN pacCyxACHIHN, yCTAHOBICHNC
K03(h(HIHEHTOR | OKHCITHTENBHO- MIPUYHUHHO-CJIEICTBEHHBIX CBSA3EH.
METOLOM BOCCTAHOBHTENbHEIe | KOMMYHHUKATHBHBIC: YMECHHUE C IOCTATOYHON

TOYHOCTBIO BbIPpAXXKaTb CBOU MBICJIU B




3JIEKTPOHHOTO peaKkuuu 1o COOTBETCTBUHU C 3aJja4aMU U YCIOBUAMH
Oananca B OBP | ypaBHeHMsIM pe- KOMMYHHKAIUH.
OxucmuresnbHo- akiui. Onpenenars | PeryiasTuBHBIE: BJIaJICHUE MOHOJIOTUYECKON U
BOCCTAHOBHUTECJIbHBIC v
— 10 YPaBHEHUIO JTUAIOTHYECKON opMamMu pedH.
peakuu
OKHUCIIUTCID,
BOCCTAaHOBHUTECIIb,
MIPOIIECC OKKUCIICHMUS,
BOCCTaHOBJICHHS.
25- | 'moponm3 Hospsrit CocransawoT ypaBHe | JlugHocTHBIE: IT.21
26 | opraHMYECKHX U MaTepuai: HUSI peaKLUi [IposBASAIOT YCTOMUMBBINA U IIUPOKUI Ne 7
HEOPTraHUYECKHUX IM'uaponus TUAPOJIN3a MHTEPEC K CrIoco0aM perieHust
COEIUHEHHH. OpPraHMYEeCKUX U | OPraHUYECKUX U IMO3HaBaTEJILHBIX 33124, aJIcKBaTHO
HEOPTraHWYECKH | HEOPTaHUYECKHUX OIICHUBAIOT PE3yJIbTaThl CBOCH y4eOHOU
X COCIUHEHHUH BEIIIECTB JIeATEeIIbHOCTH, OCO3HAIOT U MIPUHUMAIOT
COIIMAIBHYIO POJIb YICHUKA.
MeranpeameTHsle:
PerynsiTuBHBIE — COCTABISIOT IJIaH
BBITNOJIHEHHS 3aJaHNIl COBMECTHO C
YUUTEIIEM.
[To3HaBaTeNbHBIE — CTPOAT MPEATOT0KEHHS
00 nHpopManuu, KOTopast HEOOX0AUMa s
pelieHus: yueOHO! 3aauu.
KoMMyHUKATUBHBIE — YMEIOT IPUHUMATH
TOYKY 3pEHUS APYTOro.
27 | O000IIEHE IO TEMAM: [ToBTOpEHHE 1 DopMYIHPYIOT JInuHOCTHEIE:
«XHAMHAYECKHUE 3aKperieHue OCHOBHEIC OOBACHSIOT ceOe CBOM HanbOoJIee 3aMETHbBIE I'n. 1-4
peaKIum». MIPOMICHHOTO ompeeeHus JIOCTH KECHHUS
«PacTBOpBI». Marepuana. XAUMHYECKHX MeranpeameTHsle:
Pemenne TIOHSITHH, PerynsiTuBHBIE — MOHUMAKOT TPUINHBI
TEOPETHUUECKUX | MPUMEHSIOT UX B Heyclexa M HaxoJIAT CIIOCOOBI BBIX0/1a U3
3a1ad. TEOpUU JTAHHOW CUTYaINH.

Ilo3HaBaTEIbHEIC — IENAIOT MPCANTOJIOKCHU




00 nHpopManuu, HY>KHOU TSl peIISHUS
3a1ad.

KoMMYHUKATHBHBIE — YMEIOT KPUTUYIHO
OTHOCHUTBCSI K CBOEMY

28 | KontponbHas pabota KonTponbhas Ucnonp3yiot pasHelie | JIMUHOCTHBIE:
Nel mo pazneny pabora MIPUEMBI IPOBEPKU OOBsCHSIOT ceOe cBoM HanbOoJIee 3aMETHBIC I'n. 1-4
«Teopernyeckue MPaBUJIBHOCTH JOCTUKEHUS
OCHOBBI XUMHUW OTBETa MertanpenmeTHble:
PerynsTuBHBIC — MOHUMAIOT TPUYUHBI
Heyclexa U HaXOoJT CIocoObl BbIXOJIa U3
JTAaHHOW CUTYaIUH.
[lo3HaBaTenbHbIE — JENIAI0T MIPEANIONI0KEHUS
00 uH(bopMaIuu, HY)KHOU JJIs pelIeHus
3ajad.
KoMMyHHKaTHUBHBIE — YMEIOT KPUTHUHO
OTHOCHUTBCSI K CBOEMY MHEHHIO.
I'maBa 5. Duekrpoxumuyeckue peakuuu. I'itapa 6. Merasisi (15 yacos)
29 | Xumudeckue Hogorit XapakTepuzoBaTh JlugHOCTHBIE:
UCTOYHUKU TOKa. Psn MaTepua: OCHOBHBIE OOBSCHSIOT OTJIMYUS B OLIEHKE OJHOMN U TOM I1.22
CTaHIAPTHBIX XuMu4eckue XUMHUYECKHEC K€ CUTyalluM pa3HbIMH JIFOJbMHU. Ne5
AIEKTPOIHBIX UCTOYHUKHU MCTOYHUKH TOKA. MertanpenmeTHble: I1.23
MOTEHITMATIOB. AHaIU3 TOoKa. Psn OOBACHSIOT PerynaruBHbie — paboTaroT 1o
KOHTPOJIbHOHM pabOTHI. CTaHapTHBIX MPUHIINI PabOTHI COCTaBJICHHOMY ILIaHy, UCTIONIB3YIOT
AIIEKTPOJIHBIX raJlbBAHUYECKOT 0o OCHOBHBIC U JIOTIOJTHUTEIHHBIC HCTOYHHKHU
MOTEHIINAJIOB HIIEMEHTA. uH(pOopMaInu.
ITons3ytores psaom | [lo3HaBaTenbHBIE — NEPENAIOT COJAEPKAHUE B
CTaHJapPTHBIX Pa3BEPHYTOM HITH CHKATOM BHUJIE.
AIIEKTPOJTHBIX KoMMyYHHMKATHBHBIC — YMEIOT OTCTanBaTh
MIOTEHIINAJIOB. CBOIO TOYKY 3PEHUS, TPUBOIS ApTYMEHTBI JUIS
ee 000CHOBaHMUSI.
30 | Obmas HoBprit XapakTtepuzytor 00 | JInaHOCTHBIE:
XapaKTePUCTHKA U MaTepHai: 1€ CBONCTBA OOBACHSIOT OTJINYMS B OLIEHKE OJJHON U TOH I1.26




CIIOCOOBI IMOJIY4YCHUA
MCTAJIJIOB

Oomas
XapaKTePUCTHKA
M CIIOCOOBI
MOJTyYeHUS
METAJIJIOB

METaJUIOB U
Pa3bACHSIOT UX Ha
OCHOBE
MPEJCTaBICHUN O
CTPOECHHH aTOMOB
METAJIJIOB,
METAJTNYECKOM
CBSI3U U
METAJIINYECKOMN
KPHUCTAJNIMYECKON
peméTke. Ummtoctpu
PYIOT IpUMEPAMH
CIoCcOoOBI ONyYeHUs
METAJIOB.

K€ CUTYallMH Pa3HbIMH JIFOJIbMU, MPOSIBIISIIOT
MOJIOKUTEITFHOE OTHOLIEHUE K YPOKaM
MaTeMAaTHUKH, JAIOT MOJOKUTEIbHYIO OLIEHKY
U CaMOOLIEHKY pe3yiibTaTaM y4eOHOMH
JeSITeNIbHOCTH.

MeranpenmeTHsie:

PerynsatuBHsbie - paboTaIOT MO
COCTaBIIEHHOMY IUIaHY, UCTIOIB3YIOT
OCHOBHBIE U JOTMOJIHUTEIbHbIE HCTOYHUKHI
UHPOpPMALINH.

[To3HaBaTenbHbBIE — JENAIOT MPEANONIOKCHUS
00 mH(pOopMaIuu, HEOOXOUMOH JIJIsl PEeIICHUS
yueOHOI 3a/1a4H.

KoMMYHHKATHBHBIC — YMEIOT CJIYIIATh
IpYTUX, IPUHUMATh IPYT'YI0 TOUKY 3pEHUs,
MU3MEHSTH CBOIO TOUKY 3pEHHUSI.

Neo7




31 | Xumudeckue CBOMCTBA HoBwrii Hayuarcs: nmonb3oBa | JInuHOCTHBIE:
METAJIJIOB MaTepuai: ThCA ®opmMupoBaTh LETOCTHOE MHUPOBO33PEHHUE, 11.26
XuMuyeckue NIEKTPOXUMHUYECKUM | COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO
CBOMCTBA. PSAOM HANPSDKCHUM | pa3BUTUS HAyKH.
METAJIJIOB, MeranpenmeTHsle:
COCTaBJISITh PerynsTuBHbIE — IPUHATUE U COXPAHEHUE
YPaBHEHHUS y4eOHOI 3a1aun.
XUMHUYECKHUX [lo3HaBaTenbHbIE — AHAIU3UPOBATH U
peaxkuui, 0TOMpaTh HH(OPMALIHIO; BBIIBUKEHHE
XapaKTepU3YIOIIMX | TUIIOTE3 U UX OOOCHOBAHUE; IOCTPOEHUE
CBOICTBAa METAJUIOB. | JIOTUYECKON LENHU PACCYKICHUM.
KoMMyHHKaTHUBHBIE — BBIOOpP OCHOBaHUI U
KPUTEPHUEB C LIEJIBIO BBIJCIICHUS IPU3HAKOB,
YMEHHE C TOYHOCTBHIO BBIPa’KaTh CBOU MBICIIU
B COOTBETCTBHH C 3a/la4aMH U YCIOBUSIMU
KOMMYHHUKAIIUH.
32 | DnekTponus. HossIii OOBscHSAIOT, Kakue | JIMuHOCTHBIE:
MaTepuai: MIPOLIECCHI JlatoT MOJ0XKUTENBHYIO a/IeKBaTHYIO I1.25
DnexTpoauns IIPOUCXOIAT HA CaMOOILIEHKY Ha OCHOBE 3aJJaHHBIX KPUTEPUEB

KaTo/ie U aHOJIe pHU
AIIEKTPOJIN3E
pacIuiaBoB 1
pPacTBOPOB COJIEH.
CocTaBisroT cymMmap
HbIE YPaBHEHHUS
peakuu
AIIEKTPOJIN3A.

YCHEIIHOCTU Y4€OHOM JeSTEIHbHOCTH,
IPOSIBIIAIOT IO3HABATEJIbHBIA HHTEPEC K
peaMery

MerarnpeameTHble:

PerynsTuBHbIC — ONpeNENAIOT LeNb CBOEH
y4eOHOI eI TeTbHOCTH, OCYILECTBISIOT
MTOMCK CPEJICTBA €€ OCYIIECTBIICHUS.
Ilo3HaBaTeNbHbIE — 3aMCHIBAIOT BHIBOBI B
BHUJIC TTPABHIL.

KoMMyHUKaTHBHbBIE — YMEIOT OPraHU30BaTh
yuyeOHO€e B3aMMOJIeCTBHE B IPYyIIIE.




33 | Koppo3us MeTamioB u HoBwrii Ot1nnyaroT JInuHoCTHBIE:
ee MpeaynpexKIcHUE MaTepua: XUMHYECKYIO JIar0T MOJIOKUTENIBHYIO aJIEKBATHYIO I1.24
Koppo3zus KOPPO3HIO OT CaMOOLIEHKY Ha OCHOBE 33aJJaHHbIX KPUTEPHEB
METAJLJIOB U €€ AIIEKTPOXUMHUYECKON | YCHEIIHOCTH y4eOHOW NEATENbHOCTH,
npenynpexaeHu | . OObIACHSAIOT IPOSIBJIAIOT IO3HABATEJIbHBIA UHTEPEC K
e NPUHIUIGI 3aIUTHL | IPEIMETY
METAJUINYECKUX MeramnpeaMeTHbIe:
U3JIeIIUN OT PerynatuBHBIE — ONPEEIAIOT LIEIb CBOEH
KOPPO3HHU. y4eOHOI e TeTbHOCTH, OCYILECTBIISIOT
IIOMCK CPEJICTBA €€ OCYIIECTBICHHUS.
Ilo3HaBaTenbHbIE — 3aMCHIBAIOT BBIBObI B
BUJIC TIPABHUIL.
KoMMyHUKaTHBHbBIE — YMEIOT OPraHU30BaTh
y4eOHOE B3aMMOJICHCTBHE B TPYIIIIE.
34- | O630p METaTUIECKUX Hogsiit XapaxTepusyroT XxuM | JInuHocTHbIE:
35 | aneMeHTOB A-rpymnn MaTepua: NYECKUE CBOMCTBA OOBscHAIOT camoMy cebe cBoM Hanbosee I1. 27
0630p MmeTtaioB |A— 3aMETHBIC TOCTHXKCHHUS, IIPOSIBIISIOT Ne 9
metauindeckux | 1A rpynn u YCTOMUYUBBIN U IIUPOKUI HHTEpEC K
3JIEMEHTOB A- AITIOMHHMS, croco0aM peleHus: No3HaBaTeNbHbIX 33/a4,
rpymni COCTaBJIAIIOT COOTBET | aJeKBAaTHO OLIEHUBAIOT CBOIO YUEOHYIO
CTBYIOIIHE JeSTENIbHOCTD.

YpaBHEHMsI pEaKIUi.

MeramnpeameTHble:

PerynatuBHbIC — OTIPENENSIOT 1ENb CBOCH
y4eOHOI IesITeTbHOCTH, OCYILECTBISIOT
TIONCK CPEJICTBA €€ OCYIIECTBICHHUS.
Ilo3HaBaTenbHbIE — 3aMMCHIBAIOT BBIBOBI B
BHUJIC TTPABHIL.

KoMMyHUKaTHBHbBIE — YMEIOT OPraHU30BaTh
yueOHO€e B3aMMOJIeCTBHE B IpYyIIIE.




36 | OOuuii 0630p Hogerit OO0BsCHAIOT 0cOOeHH | JIndHOCTHBIE:
METAJINYECKUX MaTepHuall: OCTHU CTPOCHHUS [IposBAAIOT YCTOWYMBBINA U IIUPOKUI I1. 28-29
9JIEMEHTOB b- rpynm. OO61wmit 0630p aTOMOB XMMHMYECKHX | MHTEpEC K clI0co0aM pelleHus
Mens. METAJUIMYECKUX | 3JIEMEHTOB b- rpynn | Mo3HaBaTeIbHBIX 33/1a4; aCKBATHO Ne2 I1.
3JIEMEHTOB b- MepUOINYECKOM OIICHUBAIO Pe3yJIbTaThl CBOCH y4eOHOMH 29
rpymni. Mens. cucrems! /1. 1. JEATEIIbHOCTH, OCO3HAIOT U IPUHUMAIOT
Menneneesa. Cocrta | COLMAIBHYIO POJIb YYCHHKA.
BJISIFOT yPaBHEHUS MeranpeameTHsle:
peaxkuui, PerynarusHele - paboTaroT 1o
XapaKTEePU3YIOIUX | COCTABICHHOMY IUIaHY, UCIIOJIb3YIOT
CBOICTBa M€ OCHOBHBIE U JIOIIOJIHUTENbHBIE HCTOYHUKHU
UHPOpPMALIUH.
Ilo3HaBaTeNnbHbBIE — COMOCTABIISIIOT U
oTOMparoT HHMOPMAIHIO, TOTYICHHYIO U3
pa3HBIX UCTOYHHUKOB.
KoMMyHHMKaTHUBHBIE — YMEIOT BBIIOIHSTh
pa3IMYHbIE POJIU B TPYIIIIE, COTPYAHUYATH
IIPY COBMECTHOM PEIIECHHUH 3aa4.
37 | Hunk. Turan. Xpowm. Hogsrit CocranawT ypaBHe | JIuuHOCTHBIE!
Keneso. MaTrepuan: HUS peaKlnii, J1ar0T MO3UTUBHYIO CAMOOLIEHKY pPe3ylbTaTam
[Munk. TutaH. XapaKTepU3YIOIIUX | JEATEIBHOCTH, IOHUMAIOT IPUYHHBI yCIIEXa B I1.30-32
Xpom. CBOMCTBA KeJe3a, CBOEH y4eOHOI e TeIbHOCTH, POSIBISIOT
Keneso. HUKEJA U TIJIaTUH NI03HABATEJIbHBIN HHTEPEC K NIPEAMETY.

nuaka, Turana u
Xpoma.

MeranpeameTHsle:

PerynaruHele - 00HapYKUBAIOT U
hopmMynupyIOT yueOHYI0 TpoOIemMy
COBMECTHO C YUHUTEIIEM

[To3HaBaTenbHbBIE — JENIAI0T MPEANONI0KEHUS
00 nHpopMaIK, He0OXOIUMON IS peIIeHUS
ydeOHOM 3a/1auu.

KoMMyHUKaTHBHbBIE — YMEIOT CIYyIIaTh
NPYTHX, IPUHAMATH IPYT'YIO0 TOYKY 3pEHUS,
U3MEHSITh CBOIO TOUKY 3PEHHSL.




38

CIuraBel METaJIOB.

Hosprit
MaTepua:
CruiaBbl
METaJIJIOB

[TpenckaspiBarOT
CBOMCTBA CIIJIaBa,
3Has €ro COCTaB.

JIndHOCTHBIE:

[TposBASIOT MOJTOKUTETHHOE OTHOIICHHUE K
ypOKaM MaTeMaTHKH, OOBICHAIOT CAaMOMY
cebe cBom HanboJjiee 3aMETHBIC TOCTHIKCHUS,
OLICHUBAIOT CBOIO MI03HABATEIbHYIO
JIEeITEIIHHOCTb.

MeranpeameTHsle:

PerynsaTuBHBIC - COCTABIISIOT IJIaH
BBITNOJIHEHHS 3aJaHNIl COBMECTHO C
YUUTEIIEM.

[To3HaBaTeNnbHbBIE — TPEOOPA3OBHIBAIOT
MOJIENIH C IIEJIBIO BEISABJICHHS OOIIUX 3aKOHOB,
OTIpEACTISAIONIUX MPEAMETHYIO 00J1aCTh.
KoMMyHUKATHBHBIE — YMEIOT CITyIIATh
JIPYTUX, IPUHUMATD IPYTyIO TOUKY 3pEHUS,
W3MEHSTH CBOIO TOUKY 3PEHUSI.

39

OKCI/II[BI U TUAPOKCUIBI
MCETAJJIOB.

HoBrrit
MaTepua:
Oxcunpl 1
THIPOKCHUIBI
METAJIOB

OOBICHSIOT, KaK
U3MEHSAIOTCS
CBOICTBA OKCHJIOB U
THIPOKCHIOB
METAJUIOB I10

JInuHOCTHBIE:

JlatoT MO3UTHUBHYIO CAMOOLIEHKY pe3yIbTaTaM
NesITeIbHOCTH, TIOHUMAIOT IPUYMHBI YCIIeXa B
CBOEH y4eOHOI e TeIbHOCTH, IPOSIBIISIOT
IT03HABATENbHBIN MHTEPEC K MPEAMETY.

I1 34
1135

(11p.pad)




nepuojaM u A-

MertanpeameTHbIe:

rpynmnam PerynaruBHeie - 00HAPYKHUBAIOT U

MIePUOIUYECKON hopmMynupyIOT yueOHYIO TTpo0IeMy

TaOIHIIBI. COBMECTHO C YUUTEJIEM
[To3HaBaTeNnbHBIE — AETAIOT MPEIITOIOKEHUS
00 uHpOopMaIuu, HEOOXOIUMOU JIJIST PEIICHHS
y4eOHOH 3a/1auu.
KoMMyHHMKaTHBHBIE — YMEIOT CJIyILATh
JIPYTUX, IPUHUMATH JIPYTyIO TOUKY 3pEHUS,
U3MEHATH CBOIO TOUKY 3PEHUS.

40 | [IpakTuueckas Hogbrit Hayuarcs: JInuHOCTHBIE: I'n.6
pabotaNe2.Pemenue MaTeprai: BBITIOJIHATH [IposABISIOT MOJIOKUTEIHHOE OTHOIEHHUE K
3KCHEPUMEHTAIBHBIX Pewmenue HKCIIEPUMEHTAJIbHbIE | YPOKaM MaTeMaTHKU, OOBICHIIOT CAaMOMY
3a/1a4 1o TemMe JKCIIEepU- 3a1a4n cebe cBou HanboJiee 3aMETHBIE JOCTUKEHMUS,
«Metanabl» MEHTaJIbHBIX WHJUBUIyaJIbHO OLICHMBAIOT CBOIO TI03HABATEIbHYIO

3a/1a4 10 TeMe pasHBIMU CIIOCOOAMU | IS TETBHOCTb.
«Metasl». ITomygar MeranpeameTHsie:
BO3MO>KHOCTh [lo3HaBaTenbHbIE: aHAIM3UPOBATH U OTOUPATH
HAY4YMThCS: BBIOUpAT | HH(OPMAIHIO; BBIABKEHHE THIIOTE3 U X
b Hanbosee 000CHOBaHNE; TOCTPOCHUE JIOTMUECKOH 1eNH
palMOHAIBHBIA X0 | PacCyKICHMIA.
pelieHus, AenaTh KoMMyHMKaTHBHBIE: BBIOOP OCHOBaHUI U
BBIBOJIbI HA KPUTEPHUEB C LIEJIBIO BBIJCIICHUS IPU3HAKOB,
OCHOBaHUU YMEHHE C TOYHOCTBHIO BBIPa’KaTh CBOU MBICIIU
HaOr0AeHUs B COOTBETCTBHH C 3a/la4aMH U YCIOBUSIMU
KOMMYHHKAIUH.
PerynsaTuBHBIE: IPUHATHE U COXPAHEHHE
ydeOHOM 3a/1a4u.

41- | O6001eHne Mo Teme: [ToBTOpEeHUE U DopMYyIHPYIOT OCHO | JIMUHOCTHBIE:

42 | «DIeKTPOXUMHUYECKUE 3aKpeTUICHUE BHbIC onipefienieHust | OOBACHSAIOT cebe cBou HauboJiee 3aMETHBIC I'mé6
peakuuu. Meramisn IIPONJEHHOTO XUMHYECKHUX JOCTUKEHUS

Marepuaa. MTOHATHUH, MeranpenmeTHslie:
Pemenune IIPUMEHSIIOT UX B PerynsTuBHBIE — MOHUMAIOT IPUYUHBI




TECOPCTUUCCKUX
3aaad.

TEOpHHU.

Heycrexa 1 HaXOJAT CIIOCOOBI BBIXO/a U3
JTAHHOW CUTYaLIUU.

Ilo3HaBaTenbHbIE — J1EJ1AI0T IPEATNON0KEHUS]
00 nH(pOpMaIUK, HYKHOHN IS peIIeHUs
3ajau.

KoMMYHUKaTHBHBIE — YMEIOT KPUTUYHO
OTHOCHTBCS K CBOEMY MHEHUIO

43

KonTposnbnas padbora
Ne2 no teme:
«DIIEKTPOXUMUYECKUE
peakuuu. Mertais»

KoHntposbHas
pabora

Hcnoas3yioT pa3Hbie
MIPUEMBI IPOBEPKHU

MpaBUJIbHOCTHU
OTBCTa

JImgHOCTHEIE:!

OOBsCHAIOT ceOe cBOM Hanbosee 3aMETHEIE
IOCTYKEHUS

MeranpeameTHsbIe:

PerynsaTuBHBIC — MIOHUMAIOT TPUIUHBI
HEeycIexa U HaXOJSIT CIIOCOOBI BBIXOJIa U3
JTAHHOM CUTYalluH.

[To3HaBaTeNbHBIC — ACTAIOT MPEITOIOKEHUS
00 uH(bOopMaIUH, HY)KHOU JJIs PEIICHUS
3a71a4.

KOMMYHHKATHBHBIC — YMEIOT KPUTHYHO
OTHOCHUTHCS] K CBOEMY MHEHHIO

I'né6

I'naBa 7. HemeTtannl (12 yacoB)

44

0O0630p HEMETAIIOB.
AHanM3 KOHTPOIHHOM
paboTHI.

HoBgrit
MaTepual:
0630p
HEMETAILIIOB.

XapakTepusyrT
0COOEHHOCTH
CTPOEHHS aTOJIMOB
HEMETaJJIOB.

JInuHOCTHBIE:

OOBACHAIOT caMoMy cebe CBOHM HanboJee
3aMETHBIE JTOCTH>KEHUS, POSIBIISIOT
YCTOWUYMBBIN U HIMPOKHUI UHTEPEC K
crioco6aM pelieHus Mo3HaBaTeNbHbIX 33/a4,
a/IeKBaTHO OIIEHUBAIOT CBOIO YUE€OHYIO
JESATENBHOCTD.

MeranpenmeTHsie:

PerynatuBHBI€ - COCTaBASIOT ILJIaH
BBIITOJIHEHUS 3aJJaHUN COBMECTHO C
YUUTEIIEM.

[To3HaBaTenbHbBIE — 3aMKUCHIBAIOT BHIBOBI B

I'm.7

I1.36




BU/JIE ITPaBUIL.
KoMMyHUKaTHBHBIE — YMEIOT 0(OPMIIATH
CBOM MBICJIA B YCTHON M NHCBMEHHOW PEUH.

45 | CpolicTBa Hogerit Xapaktepu3yroT 00 | JInuHOCTHBIE:
MPUMEHECHUN MaTepua: IFe CBOMCTBA OOBCHAIOT caMoMy cebe cBou Hanboiee I1.37
BaKHEHIIINX CBolicTBa 1 HEMETaJJoB U 3aMETHBIE JIOCTUKEHUS, TPOSBIISIOT Ne2
HEMETAJIOB. IIPUMEHEHUN Pa3bACHSIOT UX HA YCTOWUYMBBIN U LIMPOKUI UHTEPEC K
BaKHEHIIINX OCHOBE croco0aM pelIeHus T03HaBaTeIbHbIX 3a1a4,
HEMETAJIJIOB MpeICTaBICHU O aJICKBaTHO OIICHUBAIOT CBOIO YUEOHYIO
CTPOEHUHU aToMa. JIeSITEILHOCTb.
HaspiBatoT obnactu | MeranpeameTHsie:
MIPUMEHEHUSI PerynatuBHBI€ - COCTaBISIOT ILJIaH
Ba)KHEHIINX BBIIIOJTHCHHMS 3aJaHNII COBMECTHO C
HEMETAJIJIOB. YUUTEIIEM.
Ilo3HaBaTenbHBIE — 3aIIUCHIBAIOT BEIBOJIBI B
BUJIE TTPaBUJL.
KoMMyHUKATHBHBIE — YMEIOT 0DOPMITSITH
CBOM MBICIIA B YCTHOUM M MMCbMEHHOM peyH.
46 | OOmas Hosrrid XapakTepusyroT JIngaHOCTHEIE:
XapaKTepUCTUKA MaTepuai: CBOMCTBA BBICIINX [IposABIAIOT YCTONYMBBINA U IIUPOKUHI I1.38
OKCHJIOB HEMETAJIJIOB U Ob6mmas OKCHJIOB HHTEpPEC K crlocodam perieHus
KHCIIOPOJICOAEPKAIIX XapaKTepUCTUKA | HEMETAIIJIOB U IMO3HABAaTENIbHEIX 3a4a4; aJlcKBaTHO Ne 5
KUCJIOT OKCHJIOB KHUCJIOPOJICO/ICpKAI | OIEHMWBAIO PE3YJIbTAThI CBOCH YUeOHOM
HEMETAIIOB U HUX KHCIIOT, JeATEIbHOCTH, OCO3HAIOT U PUHUMAIOT
KHCIIOPOJICO/IEP | COCTABJISIOT COIMATBHYIO POJIb YICHUKA.
JKaIX KUCIOT. ypaBHEHUS MeranpeameTHsle:
COOTBETCTBYIOIINX PerynsaruBHBIC — OTIPEIETAIOT 1IETb YIeOHOM
peakuuii u JeATETbHOCTH, OCYIIECTBIISIIOT TOUCK

OOBSCHSIOT UX B
CBeTe
IpeJICTaBIeHUH 00

CPENICTB €€ TOCTHKECHUS.
[lo3HaBaTenbHBIE — NEPENAIOT COAEPKAHUE B
Pa3BEPHYTOM HIIM CKATOM BHJIE.




OKHUCJIUTEIHHO- KoMMyHHKaTHUBHBIE — YMEIOT TOHUMATh
BOCCTAHOBUTEJIBHBIX | TOUKY 3PEHUS APYTOroO.
peaxknusx u
ANEKTPOIUTUYECKOMN
JTUCCOLIMAIINY.
47- | OKuCIUTENBHBIE Hossrit XapakTepusyrT JInynocTHBIE:!
48 | cBOiCTBa CEpPHOU U Marepual: CBOMCTBA BBICIIHNX [IposBASAIOT YCTOMUMBBIA U IIUPOKUI IT 39
a30THOW KHUCIIOT OxucIuTeNbHbIE | OKCHIOB MHTEpEC K criocodam perieHus Ne 3
CBOICTBa HEMETAJJIOB U MO3HABATENIbHBIX 33]1a4; aJIEKBaTHO
CEpHOH U KHUCJIOPOJICO/ICpKAI] | OIEHMBAIO PE3YJbTAThI CBOCH yueOHOM
A30THOU KHUCJIOT | MX KUCJOT, NEeSITeIbHOCTH, OCO3HAIOT U IPUHUMAIOT
COCTaBJISIIOT COLIMAJIbHYIO POJIb YUEHUKA.
ypaBHEHUS MertanpenmeTHble:
COOTBETCTBYIOIINX PerynsatuBHbIC — ONPENETAIOT 1I€JIb YI€OHOM
peaxiuii u JEeSITeNIbHOCTH, OCYIIECTBIISIOT TOUCK
OOBSICHSIIOT UX B CPEJIICTB €€ TOCTHKCHHUSI.
CBETE [To3HaBaTenbHbIE — MEPEIAIOT COAECPIKAHNUE B
IpeJICTaBIeHUH 00 Pa3BEPHYTOM WIIH CIKATOM BHJIE.
OKUCITUTEIBHO- KoMMYHUKATUBHBIE — YMEIOT IOHUMATh
BOCCTAHOBUTEJIBHBIX | TOUKY 3PEHUS APYTOro.
peakuusax u
AIEKTPOIUTUYECKOMN
JIMCCOIUAIINN.
49 | BomopoaHsbie Hospsrit XapakTepusyroT JInuHOCTHBIE:
COETMHEHUS MaTtepuan: U3MeHeHue CBOMCTB | OOBICHSIOT caMoMy cebe cBou Hambosee 1140
HEMETAJIOB. Bonopoansie JETYy4nX 3aMETHBIC TOCTHKCHHUS, IIPOSIBIISTIOT
COCIMHEHUS BOJOPOAHBIX YCTOWUYMBBINA U HIMPOKHUI HHTEPEC K
HEMETAJIJIOB. COETMHEHUI croco0aM penIeHus T03HaBaTeIbHbIX 3a1a4,
HEMETaJUIOB 10 a/ICKBATHO OIICHUBAIOT CBOIO YUEOHYIO
nepuony u A- JEATEIIbHOCTD.
rpynmnam MeranpeameTHsle:

MePUOINYECKOMN

PGFVJ'ISITI/IBHI)IG - COCTaBJIAIOT IIJIaH




CHUCTEMBI. BBIIIOJIHEHHUS 3aJJaHUH COBMECTHO C
YUUTEIIEM.
[To3HaBaTenbHBIE — 3aIIUCHIBAIOT BHIBOJIBI B
BH/JIE MTPaBUJL.
KoMMyHHKaTHBHBIE — YMEIOT 0POPMIIATH
CBOU MBICIIA B YCTHOW M TUCbMEHHOM PEYM.

50- | I'eneTnueckas CBSI3b Hoggrit Jlokazatb JlndarocTHEIE:

51 | HeopraHWYecKux u MaTepuai: B3alMOCBS3b OOBscHSIOT camoMy cebe cBou Hamboiee I1.41
OpraHUYECKUX ['enetnueckas HEOPraHUYECKUX U 3aMETHBIE JOCTHKEHUS, IPOSBIIAIOT [1.42(n/
BEILIECTB. CBS3b OpPraHU4eCKUX YCTOWUYMBBIN U LIMPOKUI UHTEPEC K p)

HEOPraHWYEeCKH | COCAMHEHUH. crocobaM pelieHus: Mo3HaBaTeNbHbIX 33/a4,
X U aJICKBaTHO OIICHUBAIOT CBOIO YUEOHYIO
OpraHUYECKUX JeSATEIbHOCTD.
BEIIECTB. MeranpeameTHble:
PerynatuBHBI€ - COCTaBISIOT ILJ1aH
BBIIIOJIHEHHMS 33JaHUI COBMECTHO €
YUUTEIIEM.
[To3HaBaTenbHBIEC — 3aMMUCHIBAIOT BHIBOJIBI B
BUJIE NTPaBUJL.
KoMMyHUKATUBHBIE — YMEIOT 0(DOPMITSITH
CBOM MBICIIM B YCTHOUM M MMCbMEHHOM peyu.

52 | IIpakTuueckas Pemenne Hayuarcs: JInyHOCTHBIE:! 11.42
pabotaNe3 Pemenue HKCIIEPUMEHTAJ | BBIOJIHATH [IposBASAIOT MOJTOKUTETHHOE OTHOIIEHHUE K
AKCTIEPUMEHTAIBHBIX BHBIX 337124 110 | SKCTIIEPUMEHTAJIbHBIEC | YPOKaM MaTEMAaTHUKH, OOBSICHSIIOT CAMOMY
3a/1a4 10 TeMe TeMe 3a1auu cebe cBou Hanbolee 3aMeTHBIE JOCTUKCHHUS,

«Hemetamibi» «Hemetamib» MHAUBUAYaAIbHO OIICHUBAIOT CBOIO TI03HABATEIHHYIO
pa3HBIMH CIIOCOOAMU | 1€ATEIHHOCTb.
[Tomyuar MeranpeameTHbIe:
BO3MOKHOCTh [To3HaBaTenbHbBIE: aHAIU3UPOBATH U OTOUPATH
HAy4UTHCS: BBIOUPAT | MH(POPMAIINIO; BEIIBUKEHUE THITOTE3 M UX
b HauboJee 000CHOBaHUE; TOCTPOCHUE JIOTHUECKOH IIeTH

palMOHAIBHBIN X0
peLIeHHs], 1eNIaTh

paccyXIeHH.
KoMMyHHKaTHBHBIE: BBIOOP OCHOBaHHH U




BBIBOJIBI HA KPUTEPHUEB C IIEIbIO BBIJICICHNS IIPU3HAKOB,
OCHOBAaHUU YMEHHUE C TOYHOCTHIO BHIPAXKATh CBOM MBICIH
HaOI0IeHNS B COOTBETCTBHH C 33Ja4aMH M YCIOBUSIMH
KOMMYHUKAITUH.
PerynsaTtuBHBIC: TPUHATHE U COXPAaHEHUE
yueOHOI 3a/1a4M.
53- | OO6oObmeHue Mo Teme 2 [ToBTOpEHME M DopMyIHPYIOT JlnyHOCTHBIE: I'n.7
54 | «Hemeramns» 3aKperyieHue OCHOBHbIE OO0BbscHAIOT cebe cBou Hanbosee 3aMETHBIE
HPOWICHHOTO OIIpeIeTICHUS TOCTHKEHUS
Marepuaa. XUMHYECKHIX MeramnpeameTHble:
HOHSITHH, PerynsaTuBHBIC — TOHUMAIOT TPUIHHBI
Pemenune NPUMEHSTH UX B Heycrexa 1 HaXO/AT CIIOCOOBI BBIXO/a U3
TEOPETHUYECKUX | TEOPUH JAHHOW CHUTYaIHH.
3a1ad. [To3HaBaTeNbHbIC — JIENAI0T TPEAIIOI0KEHUS
00 uHbopMaIuu, HY)KHOU AJIs pelIeHus
3a1ad.
KoMMyHUKaTHUBHbBIE — YMEIOT KPUTUYHO
OTHOCHTBCS] K CBOEMY MHEHHUIO
55 | KonTposnpHas pabota 1 KonTponbHas Hcnonb30Barh JIn4HOCTHBIE: I'n.7
Ne3 o reme pabora pa3Hble IPUEMBI OOBscHAIOT cebe cBoM Hanbosee 3aMETHbIE
«Hemeramibi» MIPOBEPKH JOCTHKEHUS
NPaBUIBHOCTH MeramnpenmeTHbIe:
OTBETa PerynatuBHble — MOHUMAIOT IPUYUHBI
Heycrexa M HaXOsT CocoObl BEIX0/1A U3
JTAHHOM CUTYaIuH.
[To3HaBaTeNbHBIEC — NIENAI0T MPEAITOI0KESHUS
00 uH(pOpMaIUK, HYKHOMN IS peIIeHUs
3a1ad.
KoMMYHUKaTHBHBIE — YMEIOT KPUTUYHO
OTHOCHTBCS] K CBOEMY MHEHHUIO
I'naBa 8. Xumus u :xu3Hb. [loBTopenne. (13 yacos)
56 ‘ AHan3 KOHTPOJIbHOU ‘ 1 ‘ HoBnbiit ‘ OOBSICHIT Hay4HbIE ’ JIM4HOCTHBIE:




paboTel. Xumus B Marepual: TPUHIIUIIBI OOBSICHAIOT OTJIMYMS B OLIEHKAX OXHOM U TOU I'm&
MIPOMBIIIICHHOCTH. Xumus B MPOU3BOJICTBA HA K€ CUTYallMH Pa3HBbIMU JIFOJIbMH. II. 43
[TpuHIMTIBI MPOMBIIIUIEHHOC | IPUMEpE MertanpeameTHbIe:
XHMUYECKOr0 Tu. [IpuHIUIIBI MPOU3BOJICTBA PerynatuBHbIe — ONPEESAIOT LETb Y4eOHOM
MIPOU3BOACTBA. XHUMHYECKOTO CEpHOM KHUCJIOTBHI. JIEATEIIbHOCTH, OCYIIECTBIISIOT TOMCK
MIPOU3BOJICTBA CPEJIICTB €€ IOCTHKCHHUSI.
[To3HaBaTenbHbIE — MEPENAIOT COAEP)KAaHUE B
Pa3BEPHYTOM UIIU CXKATOM BUJE.
KoMMYHUKATUBHBIE — YMEIOT OTCTauBATh
COOCTBEHHYIO TOUYKY 3pEHUSI, ApTYMEHTUPYSI
€€ M oJATBepXKaas hakTamHu.
57 | Xumuko- Hossrit [Iepeuncisaror JInunocTHBIE!
TEXHOJIOTHYECKHE Marepual: MIPUHIIUIIBI [IposBis0oT mo3HaBaTEIbLHBIA HHTEPEC K 1144
TIPUHITUTIBI XUMMKO- XHUMUYECKOTO U3Y4YEHUIO MPEMETA, OLICHUBAIOT CBOIO
MIPOMBIIIEHHOTO TEXHOJIOTMYECKU | MPOU3BOJICTBA, y4eOHYIO e TENbHOCTh, IPUMEHSIOT
MOJIYYCHHST METAJIOB. € TIPUHITUTIBI WCIIOJIb3YEMbIC NPU | MPaBUJIA JACJIIOBOTO COTPYAHUYECTBA.
[IpounzBoacTBO UyryHa. MPOMBILIUIEHHOT | MOJYYEHUU YyryHa. | MeranpeameTHsle:
0 TOJTyYeHUS CocTaBiiaTh PerynaruBHbIC — ONPEESAIOT LIETb Y4eOHOM
METaJII0B. YpaBHEHUSA JeSATEIbHOCTH U MILYT IYTH €€ JOCTUKEHUS.
[TpousBoacTBO XHUMUYECKHX Ilo3HaBaTeILHBIE — 3aIIMCHIBAIOT BEIBOJIBI B
YyryHa. peakuuii, BUJIE TTPaBUJL.
MPOTEKAIOIIUX TPU KoMMyHHKATHBHBIE— YMEIOT OPraHU30BaTh
MOJIYYEeHUH YyT'yHa yueOHOe B3aMOJICHCTBHE B TPYIIIIE.
58 | IIpou3BOACTBO CTAIH. Hosriit CocCTaBIIATh JIngHOCTHEIE:
MaTepuall: ypaBHEHUS [IposBRAIOT MO3HABATENBHBIN HHTEPEC K I1.45
[IpouzBoacTBO XAUMHYECKHX W3Y4YEHUIO MPEIMETA, OLICHUBAIOT CBOIO
CTaJH. peakuuii, y4eOHYIO IS TENbHOCTh, IPUMEHSIOT

IIPOTEKAIOLIUX [TPU
MOJIy4YE€HUU CTAJIH.

IIpaBUJiIa JEJI0BOTO COTPYAHUYECTBA.
MeranpeameTHsie:
PerynstuBHble — ONPENENSIOT Leb y4eOHOM




JESTENIbHOCTH U UIIYT IYTH €€ JOCTUKEHUSI.
[To3HaBaTenbHBIC — 3aMKUCHIBAIOT BHIBOJIBI B
BUJIC TTPABUIIL.

KoMMyHHKATHBHbBIE— YMEIOT OPraHU30BaTh
yueOHOe B3aMMOJICICTBHE B IPYIIIIE.

59 | Xumus B ObITY. Hoggiit Cobmonatp JInuHOCTHBIE:
MaTepua: npaBuia 6e3onacHoi | [IposBISAIOT MOJI0KUTENILHOE OTHOLIEHHE K I1. 46
XuMmus B ObITy. | paboThl cO ypOKaM MaTeMaTUKH, OObACHAIOT CaMOMY
CpeAcTBaMu ce0Oe cBoM HauboJee 3aMETHbBIC TOCTHKEHUS,
OBITOBON XMMMH. OLICHUBAIOT CBOIO [TI03HABATENIbHYIO
NesITeIbHOCTb.
MeranpenmeTHsie:
PerynatuBHele - COCTABIAIOT IJI1aH
BBIIIOJIHEHHMS 33JaHUI COBMECTHO €
YUUTEJIEM.
[lo3HaBaTenbHbIE — TPEOOPA3OBHIBAIOT
MOJIEIU C LEJIbIO BBISBJIEHUS OOIIMX 3aKOHOB,
OTIpeEISAIONIUX TPEAMETHYIO 00J1aCTh.
KoMMyHUKaTHBHBIE — YMEIOT CIYyIIaTh
JPYTUX, IPUHUMATH JAPYTYIO TOUKY 3PCHHS,
MU3MEHATDH CBOIO TOUKY 3PEHUS.

60 | Xumuueckas Hogsiit OOBsCHSIOT JIndHOCTHBIE: 11.47
IPOMBIIIJICHHOCTb U MatepHa: IIPUYUHBI [IposBIIAIOT MOJIOKUTEIBHOE OTHOLIEHUE K
OKpYyKaroIas cpea. XuMuyeckas XUMHUYECKOTO ypOKaM MaTeMaTHKH, OObSICHSIOT CAMOMY

IPOMBIIIJIEHHOC | 3arps3HEHUS ce0Oe cBoM HanboJee 3aMeTHBIE TOCTHKEHUS,
Th U BO3/lyXa, BOJOEMOB | OILICHHBAIOT CBOIO II03HABATEIbHYIO

OKpYy KaroIas Y TIOYB JESATEIBHOCTD.

cpena MeranpeameTHbIe:

PerynsTUBHBIE - COCTABIAIOT IJIaH
BBIMOJIHEHUS 3aJaHHN COBMECTHO C




YUUTEIIEM.

Ilo3HaBarenbHbIE — MPEOOPA30BBHIBAIOT
MOJIEJIU C LIEJIbIO BBISBJIEHUS OOIIUX 3aKOHOB,
OTIPENIENIAIONINX PEIMETHYIO 00J1aCTh.
KoMMyHUKaTHBHbIE — YMEIOT CIYyLIaTh
JNPYTUX, IPUHUMATh IPYI'YI0 TOUKY 3pEHUS,
U3MEHSTh CBOIO TOUKY 3pEHHUSI.

61- | [loaroroBka x IToBTOpEHUE M DopMYIIHPVIOT JIngHocTtHLbIE:
62 | UTOrOBOM KOHTPOJIBLHOM 3aKperieHUe OCHOBHBIE OO0BscHAIOT cebe cBou Hanbosee 3aMeTHBIE I'n 3-7
pabote PO JICHHOTO onpeeIeHus JOCTHKCHHS
MaTepuana. XUMHYECKHUX MertanpenmeTHble:
Pemienue MOHSITUM, PerynsTuBHBIE — TOHUMAKOT IPUUUHBI
TEOPETUYECKUX | IPUMEHSIOT UX B HEeycIexa U HaXOJSIT CIIOCOOBI BBIXOJIa U3
3a1ad4. TEOpUH JTAHHOM CUTYalluH.
[To3HaBaTenbHbBIE — JENAIOT MPEANONIOKCHUS
00 uH(bOopMaIUH, HY)KHOU JJIs PEIICHUS
3amad.
KOMMYHHKATHBHBIC — YMEIOT KPUTHYHO
OTHOCHUTBHCSI K CBOEMY MHEHUIO
63 | UtoroBast KOHTpOJIbHAS KoHntponbHas Hcnonb3ytot pa3ubie | JIngyHOCTHBIE:
pabota Ned paborta MIPUEMBI IPOBEPKU O0bscHsIOT cebe cBOM HanboJiee 3aMEeTHBIC I'm3-7
MPaBUIILHOCTH JOCTH>)KEHUH
OTBETa MeranpeameTHbIe:

PerynatuBHble — MOHUMAIOT IPUYUHBI
Heycrexa M HaXOsT CocoObl BBIX0/1a U3
JTAHHOM CUTYaIiH.

ITo3HaBaTeNbHBIE — AETAIOT MPEIOT0KEHHS
00 uH(pOpMaIUK, HYKHOH JIJIs1 peIIeHUs
3amad.

KoMMYHUKaTHBHBIE — YMEIOT KPUTUYHO
OTHOCHTBCS K CBOEMY MHEHHU




64-
68

Penrenue 3amau.
[ToBTOpEHue.

Penrenue
TEOPETHUUECKUX
3a;ad.

DOopMYIUPYIOT
OCHOBHEIC
onpeeacHus
XAMHYECKHX
MMOHSATUH,
MIPUMEHSIOT UX B
TEOPUH

JInuHoCTHBIE:

OOBsCHSAIOT ceOe cBoM HAanbOoJIee 3aMETHBIC
JOCTUKEHUS

MeranpenmeTrHsie:

PerynsaTuBHBIC — MOHUMAIOT TPUYUHBI
HEeycIexa ¥ HaxOoJIAT CIIOCOOBI BBIX0/1a U3
JAaHHOW CUTYaIUH.

[To3HaBaTenbHBIC — JENIAIOT MTPEAIOIOKCHHS
00 uH(bopMaIuu, HY)KHOU AJIs pelIeHus
3ajad.

KoMMyHHKATHUBHBIE — YMEIOT KPUTHYHO
OTHOCHUTHCSI K CBOEMY MHCHHIO

I'n.3-7
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