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IlosicHuTeNLHAA 3aNHCKA

HEPEYEHb HOPMATHUBHBIX ITPABOBBIX AKTOB, PETJTAMEHTHPYIOININUX
PABPABOTKYPABOYEHU IMTPOI'PAMMBI YYHEBHOI'O ITPEJIMETA XUMMUA:

1. ®enepanbhblii 3akoH oT 29.12.2012 N 273-@3 «O6 obpazoBanuu B Poccuiickoit
denepanun»

2. ®denepalibHbI TOCYJApCTBEHHBIN 00pa30BaTEIbHbIM CTaHIAPT CPEIHEro OOIIero
o0pa3oBaHMs, YTBEPKACHHBIM ITpruka3oM Munnpocsemenus ot 17.05.2012 Ne 413

4. VYuebnsrii mman ['bOY COLI Ne 2 na 2054-2026 y4eOHbIi TOI.

S. [Tonoxenue o padounx nporpammax ['bOY COIL Ne 2

6. [Iporpammel Bocniutanus 'BOY COII Ne 2

7. ABTOpcKkas yyeOHas nporpaMma K auHuu Xumus, 11 knacc/ Epemun B.B., Ky3pMenko

H.E., JIposnoB A.A., Jlynun B.B.; mox penakuueit Jlynuna B.B., OO0mectBo ¢ orpaHuueHHON
0oTBeTCTBEHHOCTHIO «J[PODAY»; AkmonepHoe obmectBo «M3maarenbctBo «IIpocBemennes

HEJIN U 3AJAYN U3YUEHUSA YYEBHOI'O KYPCA

Ileab mporpamMmbpl: MO3HAKOMHUTH OOYYAIOLIUXCSA C Pa3jIMYHBIMM TUIIAMU XMMUYECKHX 3a7ad,
Hay4uTh pellaTth 3aJa4d OT MPOCTHIX IO 3aJa4 IMOBBIIMIEHHOTO YPOBHS CJIOXKHOCTHU, IPEUIaracMbIX Ha
MEXIyHapOAHBIX OJIMMIIHAJIAaX, I0Ka3aTh AJITOPUTMbI PELICHHUS] XUMUYECKUX 3a/a4.

3agayu nporpamMmbi:

Oopazosamenvuvie:

* IOBBICUTH MOTHBALIMIO Y 00YYarOIIMUXCS K U3YUYEHUIO XMMHUECKUX HAYK;

* pa3BUTHE 3HAHUU O PELICHUIO0 XUMUUYECKUX 3a/1a4 10 XUMUYECKUM (HOopMysiaM U XUMHUUYECKUM
YpPaBHEHHUSM, ITOJIyUEHHBIX BO BpeMs U3y4eHUs Oa30BbIX YPOKOB;

* 00y4HTb YMEHUSM U HAaBbIKaM, CBSI3aHHBIM C OBJIQJICHUEM ITPUEMaMH HCCIIeI0BaHUS XUMHUYECKUX
00BEKTOB;

* pacIIMpEHME IPEACTABICHUN YJaluXcsl O 3aJa4ax IMOBBIIIEHHOTO YPOBHSI CII0KHOCTH;

* (hopmMHUpOBaHME TOTTOJHUTENBHBIX CIOCOOOB U aJITOPUTMOB PEIICHUS] XUMHUECKHUX 33/1a4;

* pa3BUTHE IPEICTABICHUN O MHOI000pa3uu crioco00B BRIPAXKEHUS KOHIIEHTPAI[UH PACTBOPEHHBIX
BELICCTB U €€ BBIYUCIICHUN;

* (hopMHUpOBaATH OCHOBBI HAYYHOT'O MUPOBO33PEHUS, TBOPUECKOT'O BOOOPAKEHUSI.

Bocnumamenonuie:

- BOCIIUTBIBATh OEpEKHOE OTHOLIEHUE K OKPYXKAIOLIEH cpene, COOCTBEHHOMY 3/10pOBbIO,

- He00XO0IMMOCTh PAIlMOHAIEHO OTHOCUTHCS K SIBJICHUSIM )KMBOM U HEKUBOW MPUPOJIBL;

Pazeusarowue:

- pa3BUBaTh UHTEPEC K MPUPOJIE, IPUPOIHBIM SIBICHUAM U (hopMaM KU3HU, TIOHUMaHHE aKTUBHON
pOJM YeIoBEKa B IPUPOE;

OcCHOBHbIC IPUHIMIIBI COePKAHUS POTPAMMBI:

* IPUHIUI HATJISJHOCTH;

* IPUHIMI JUYHOCTHON OpPUEHTALINY;

* IPUHIUI CUCTEMHOCTH U LIEIIOCTHOCTH;

* IPUHIUI IPAKTUYECKON HAIPABICHHOCTH.

MECTO YYEBHOI'O IPEJIMETA

B cucreme oOmero oOpazoBanus «3aHMMaTENbHAS XUMHS» MPHU3HAHA YYEOHBIM MPEIMETOM I10
BHEYPOUHOM /€ATEIbHOCTH, KOTOPbI BXOOUT B COCTaB MpeAMETHOM obiactu «EcTecTBeHHO-HAy4YHbIE
MIPEIMETBD.

[IporpaMMma no BHEYpOUHOU AESATEIBLHOCTU «XHUMHUS B YIPAKHEHUSAX U 3a1a4ax» st 11 kiaccoB
paccuntana Ha | 4ac B Henento B 11 kiacce, Bcero 34 yaca.

YMK YYHEBHOI'O ITPEJIMETA JUTA NEJATOT'A

1. Heitmapk A. M. Meroanka npenojaBaHus OCHOB XMMHUYECKOrO aHaJIM3a.
[Tocobue musyunteneit. — M.: IlpocBenienue, 1973.

2. Actadypos B. 1. OcHoBbI xumuyeckoro ananmusa. — M. [Ipocsemenne, 1992.

3. Amumapun U. I1., Ymakosa H. H. CipaBouHOe 1mocoOue 1Mo aHaTUTHIECKON XUMHUH.
— M.: U3a-Bo Mock. Yu-1a, 1977.

4. http://www.ximia.org/encyklopedia/2061.html



http://www.ximia.org/encyklopedia/2061.html

YMK IIPEJAMETA JUIA OBYYAIOIIET'OCH

Xumus, 11 xknace/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlynun B.B.; nox pegakuueit
Jlyauna B.B., OGmiecTBo ¢ orpaHnueHHON OTBETCTBEHHOCTHIO «IPODAY; AKIMOHEpHOE 00IIECTBO
«M3narenbcTBO «IIpocBerienney

®OPMbI YUETA PABOYEM ITPOT'PAMMBI BOCIIMTAHUS

Pabouas mporpamma cocrasiena ¢ yuerom [Iporpammer Boctiutanust [BOY COIL Ne 2, B xoTopoid
MIPEJICTaBICHBI BUABI U (DOPMBI AEATEIHHOCTH, 00ECTICUNBAIOIINE PEATU3AINIO BOCITUTATEILHOTO
MOTEHLIMaNa ypoKa.

21.]'[9[ JOCTHXKCHUSA BOCIIMTATCIIBHBIX 3aa4 YPOKa UCIOJIB3YIOTCA COMUOKYIbTYPHBIC TEXHOJIOI'MU:
TEXHOJIOTUsSI TPUCOETUHEHMS;
TCXHOJIOTUA Pa3BUTHA HCITOCTHOI'O BOCTIPHUATHUS Y MBIIIJICHUWA
TEXHOJIOTHSI Pa3BUTHUS UyBCTBOBAHUS;
TCXHOJIOIrUs pa3BUTHUA MOTHUBALINN,
TEXHOJIOTHSI Pa3BUTHUS JINYHOCTH;
TEXHOJIOTHSI Pa3BUTH I'PYIIIIEL,
TEXHOJIOTHsI Pa3BUTHUS pecypca ycmexa.

ConeprxaHue Kypca BHEYPOUHOii 1esiTeJIbHOCTH. @OPMBI OPraHU3alMU U BUbI
AesATeJLHOCTH.

11 kaace.

Tema 1. Xumuueckuii 3j1emeHT (3 yaca) CoBpeMEHHBIE MPEACTABICHUS O CTPOEHUM aTOMa.
CtpoeHue dIeKTPOHHBIX 000JI0UEK aTOMOB SJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB: S-, P- U d-DIIEMEHTHI.
DnekTpoHHas KoHpUrypamus aroma. OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE aTOMOB. Pajiychl aTOMOB,
WX MEePUOIUYECKHE U3MEHEHUS B CUCTEME XUMUYECKUX 3JIEMEHTOB.

Tema 2. Xumuveckas cBsi3b M cTpoeHHe BemecTBa (4 yaca) KoBaneHTHass XuMHUeCKas CBsI3b, €€
Pa3HOBUIHOCTH (TIOJIIpHAS U HEMOJISPHAs), MEXaHU3MbI 00pa30BaHUS. XapPaKTEPUCTUKHA KOBAJIICHTHOM
CB3M (MHa M HHeprusi cBs3u). MoHHas cBa3b. Meramumueckas cBs3b. BojmopoaHas CBS3b.
DnekTpooTpulaTenbHocTh. CTENeHh OKUCIEHHS M BaJIEHTHOCTh XUMHYECKHX 3JEMEHTOB. BemiecTBa
MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOT'O CTPOEHUS. 3aBHCHMOCTh CBOWCTB BELIECTB OT OCOOCHHOCTEH HX
KPUCTAJUIMYECKON PEIIETKH.

Tema 3. Xumuueckue peakuun (15 yacon)

3.3.1. Xumuyeckas kunemuxa

Knaccupukanus  xumuueckux  peakuumid. TemioBoil  3ddekTr XuMuUUeckod  peaxiuu.
Tepmoxumuyeckue ypaBHeHUs. CKOpPOCTh pEaKIMH, €€ 3aBUCUMOCTh OT pa3IMYHBIX (HaKTOpPOB.
OOpaTtumbie 1 HEOOpaTUMbIE XUMUUYECKUE PEAKIIMU. XUMUYeCKoe paBHOBecue. CMelIeHrne XUMUIECKOT0
paBHOBECHSI IO/ IEHCTBUEM PA3TUYHBIX (DAKTOPOB.

3.3.2. Teopusi snekmponumuseckoi ouccoyuayuu

DNEKTPONIUTHYECKAsT TUCCOLHUAIMsS SJEKTPOIUTOB B BOAHBIX pacTBopax. CuibHBIE U cladbie
anekTponuThl. Peakunn wmoHHoro oOmeHa. I'maponus conell. Cpena BOAHBIX pacTBOpPOB: Kucas,
HeWTpanbHasi, menodHas. Bomopoausiii mokazarens (pH). Manukaropsl. OnpeneneHue xapakrepa Cpeabl
BOJIHBIX PACTBOPOB BEIIECTB.

3.3.3. Okucaumenvrno-eoccmanogumenbHule peaKyuu.

Peakunu OKHMCITUTENbHO-BOCCTAHOBUTENbHbBIE, MX Kilaccupukauus. BaxhHelne OKUCIUTENH,
BoccTaHOBUTENU. OKUCIUTETHLHO-BOCCTAHOBUTEIbHAS CIIOCOOHOCTh A30THOW U CEPHOM KHCIIOT, HUTPATOB,
MIPOM3BOJHBIX Mapraia u xpoma. OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIC PEAKIINN B OPIraHUUECKOW XUMUH.
DIIEKTPOJIN3 PACIZIABOB U PACTBOPOB (COJIEH, MIEIOUYEH, KUCTIOT).

Tema 4. Xumudeckuii npakTukyMm (5 yacoB)

I'enernyeckasi B3aMMOCBSI3b MEXKIY KiIacCaMH HEOPTaHMUYECKUX W OPraHWYEeCKHX COCAMHCHHA.
KadecTBeHHBIE peakliu Ha HEOpraHWYECKHMEe M OpraHmdeckue BemecTBa. CrOCOOBI TONYYCHHS H
WCIIONB30BaHUS OCHOBHBIX BEIIECTB.



Tema 5. KosinuecTBeHHbIe OTHOLIEHHUs B XuMuM. (7 yacoB) Pacuer maccel uin oObema rasa 1o
W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WM 00bEMYy OJHOTO M3 YYaCTBYIOUIMX B PEaKIIMH BEIIECTB.
Pacuer ¢ wucnonp3oBaHMEM «MaccoBas 0N BEIIECTBA B pPAacTBOpE». 3ajadd Ha YCTAHOBIJIEHHE
MOJIEKYJISIPHOM U CTPYKTYPHOI (pOpMYJIbl BELLIECTBA.

METAHNPEAMETHBIE CBA3U YYEBHOI'O ITPEJIMETA

11 knacc

Peanu3zanus MeXINpeaMETHBIX CBSA3€H NMpU U3ydeHUM XMMMHM B 11 Kilacce ocyliecTBIIsSIETCs 4epes
WCIIOJIb30BAaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSATHUH, SBISIOIIUXCA CUCTEMHBIMU
JUI OTZIENBbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIMKJIA.

OOm1re ecTeCTBEHHO-HAyYHBIE TOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIH3, CHHTE3,
KJlaccupUKanus, NepUOIUYHOCTh, HAOIIOJEHUE, SKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHHE, MOJEb,
SIBIICHHUE.

®duszuka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIbl, PaJ0aKTUBHOCTb,
MOJIEKYNa, BJIEKTPUYECKUI 3apsij, BELIECTBO, TelN0, 00BEM, arperaTHOE€ COCTOSHHE BEUIECTBA, ra3,
¢bu3nyeckre BeIMYUHBI, €IMHULBI U3MEPEHHsI, KOCMOC, TUIaHeThI, 3BE311b1, CONHIIE.

buonorus: porocunTes, neixanue, ouochepa.

l'eorpadusi: atmocdepa, rugpochepa, MHUHEpaNbl, TOPHbIE MOPOABI, IOJE3HbIE HCKOMAEMBIE,
TOILIUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA KYPCA BHEYPOYHOM
JAEATEJIBHOCTH

IIpenmeTHbIe pe3ybTAThI:

* (opMHpOBaHHE MEPBOHAYAIBHBIX CHCTEMAaTU3MPOBAHHBIX IPEICTABICHUM O BeLIeCTBaX, MX
MIPEBPALIEHUAX U MPAKTUYECKOM IPUMEHEHUH; OBJIAJICHUE MOHATUHHBIM allapaToM U CUMBOJIMYECKUM
SI3BIKOM XMMMUH;

* OCO3HaHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMMUYECKOW HAyKH KaK 00JacTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, XMMHUYECKUX IPEBpALICHUII HEOPTraHMYECKUX M OPraHMYECKHUX BELIECTB KaK OCHOBBI
MHOTHX SIBJICHUH KUBOW M HEXHUBOH MPHUPOJBI; YIIyOIeHNEe MPEICTaBICHIH 0 MaTepUAIbHOM €IMHCTBE
MUDA;

* OBJIaJIeHHE OCHOBAMHU XMMUYECKOI I'PaMOTHOCTH: CIIOCOOHOCTBIO aHATM3UPOBATh U OOBEKTUBHO
OLICHMBATh JKM3HEHHbIC CHUTYallud, CBS3aHHBIE C XHMMHEH, HaBBIKAMU O€30MacHOro oOpameHus ¢
BEIECTBAMM, MHCIIONb3YEMBIMU B IIOBCEJHEBHOM >KM3HH; YMECHHMEM AaHAJIM3MPOBATh WM IUIAHUPOBATH
9KOJIOTMYECKU 0€30MacHOe MOBECHUE B LIEIAX COSPEKEHUS 310pPOBbS U OKPY’KAIOLIEH Cpe/ibl;

* (opMupoBaHHEe YMEHUN yCTAaHABIMBAThH CBSI3U MEXK/Y PEATbHO HAOIIOIAEMBIMH XUMHUECKUMHU
SBJIEHUSIMU M TIPOLIECCAMU, TPOUCXOJILIUMHI B MUKPOMUPE, OOBSICHATH MPUYUHBI MHOT000pa3Hsl BEILECTB,
3aBUCHUMOCTb UX CBOMCTB OT COCTaBa M CTPOCHMsI, a TAK)K€ 3aBUCUMOCTb IIPUMEHEHHs BEUIECTB OT UX
CBOICTB;

* IPUOOPETEHNE ONBITA HCIOIb30BAHUS PA3IMUHBIX METO/IOB U3yYEHHUsI BEIIECTB; HAOIIOJCHHS 32
UX TPEBPAIICHUAMU IIPU IPOBEICHUM HECIOKHBIX XUMHUYECKMX HKCIIEPUMEHTOB C MCIIOJIB30BAHUEM
nabopaTopHOro o0opy10BaHUs U PUOOPOB;

* YMEHHUE OKa3bIBATh MEPBYIO MOMOILb IIPU OTPABIECHUAX, 0’KOTaX U IPYIHX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMHU U JIAOOPAaTOPHBIM 000PYAOBaHUEM;

* oBiIaZieHHe npuémMamMu paboThl ¢ MHPOPMALIUEH XUMHUECKOI'0 COJAEpKAaHUS, PEACTAaBICHHON B
pasHoii popme (B Buae Tekcra, Gpopmyil, rpadukoB, TAOIUYHBIX JaHHBIX, CXeM, (poTorpaduii u ap.);

* CO3J]aHME OCHOBBI JJIsi (HOPMUPOBAHUS MHTEpEca K PACIIUPEHUIO U YIIyOJIEHUI0 XMMHUYECKHX
3HaHUH U BHIOOpAa XMMHHU KaK MPOQHUIBHOrO IMpeaMeTa MpH Mepexo]e Ha CTYNEHb CPeJHEro (IOJIHOrOo)
obmrero oOpa3zoBaHus, a B JAIHEHIIIEM U B KaueCTBE Cepbl CBOCH MPOodecCHOHANBHON NesITeTbHOCTH;

* (hopMHpOBaHHME NPEACTABICHUH O 3HAUEHWU XUMHUYECKOM HAyKH B PEIIEHHH COBPEMEHHBIX
9KOJIOTMYECKUX MPOOeM, B TOM YHUCIIE B IPEIOTBPAILICHUN TEXHOT€HHBIX U HKOJIOIMYECKHX KaTacTpog.

Memanpeomemuule pe3yibmanol:

* YMEHHUE OCYIICCTBIIATH WH()OPMAITMOHHBIN MTOUCK TS BRIIOJTHEHHS YICOHBIX 3a/1a4;

* OCBOGHHE HOPM M TIPAaBWJI COIMOKYJIBTYPHOTO B3aMMOJICHCTBHAMHU CO B3POCIBIMH H
CBEpCTHHKaMH B  coofmiectBax  pasHoro  Tuma  (kimacc,  IIKoJIa, CeMbi W JIp.);



* crtocoOHOCTH paboTaTh C MOJIENISIMU U3yYaeMbIX 00BEKTOB U SIBICHUN OKPYKAIOIIEro MUpA.

* CIIOCOOHOCTH PETYINPOBATH CBOIO MO3HABATEIHHYIO U YUeOHYIO ACSITEeIbHOCTh: (POPMYITUPOBATH
BOMPOC, MCKaTh CHOCOOBI NEHCTBUS AJs PEIICHUS HOBOHM 3ajaud, KOHTPOJIHMPOBATh M OLIEHUBATH XOJ
YSICHEHUS COJICPIKAHNS,

* YMEHHUSI HKCIIEPUMEHTHUPOBAHUS (COOIIOICHUS MPaBUJI TEXHUKH 0€30MacHOCTU MPU MPOBEICHUN
HECJIO)KHBIX XMMHYECKUX OMBITOB W MpHU paboTe ¢ 1abopaTopHBIM OO0OPYIOBAHHEM, CXEMATHYECKOIrO
M300paXCHHSI X0/1a OIBITA, PA3IMUCHUS PE3yIHTaTOB U BHIBOJIOB U3 OMBITA);

* YMEHHUE CTPOUTH TEKCT — OMUCAHHE: KPATKO U TOYHO (POPMYIHPOBATH PE3YIbTAT ONBITA, CTPOUTD
YCTHBIN U MUCbMEHHBIN paccka3 Mo cxeme, MOJIeTIbHOMY H300pakeHHI0;

* 0a30BbIE YMEHHs H3BICKaThb HH(OPMAIUIO, MPEICTABICHHYI0 B Pa3HOOOpPA3HBIX 3HAKOBBIX
(dbopmax (TEKCThI, CXEMBbI, TAOIHIIBI, TUATPAMMBIL. );

* YMEHHE HCHONb30BaTh MOJEIbHbIE CpPEACTBA JUISl ONUCAHUS CHUTyalludl M MpeicKa3zaHus
BO3MOXKHBIX MOCJIEACTBUH (B paMKaX U3y4E€HHOI0);

* CIIOCOOHOCTh OCYILECTBIATh COAEpPKATEIbHOE B3aUMOJCHCTBHE C APYTMMHU Yy4YaCTHUKaMU
COBMECTHOT'O MCCIIEIOBAHUS WIIH YUEHUS B PEIICHUU MPEUI0KEHHBIX 33/1a4, TOCTPOCHUU THUTIOTES.

Pezynamuenvie ynueepcaivHbvle yueodHnvle 0eiicmeus

* IPEABOCXUILATH PE3YNIbTaT.

* aJICKBaTHO BOCIIPUHUMATD MPEATOKEHUS yUUTeNel, ToBapuIleil, poauTeneld u APyrux JroeH 1mo
WCIIPABJICHUIO JOMYIIEHHBIX OITHOOK.

* KOHIICHTpPALUsI BOJU JJISi TPEOJOJICHUS] HUHTEIJICKTYAJbHBIX 3aTPYAHEHUUW U (U3HYECKUX
MPETSITCTBUH;

* CcTaOMIIM3AIIHS YMOLIMOHAIEHOTO COCTOSIHUS JJISl PEIISHUS PA3TUYHbBIX 3a]1a4.

Kommynukamuenwle ynugepcaivHble yueonvie 0eiicmeus

* CTaBUTh BOMPOCHI; 00paIaThCs 3a MOMOLIbI0; (OPMYIHPOBATH CBOU 3aTPYIHEHUS;

* IpejyIaraTh MOMOILb U COTPYIHUYECTBO;

* OMPEIENATh 1eNH, QYHKIINH YIaCTHUKOB, CIIOCOOBI B3aUMOJICHCTBUS;

* IOTOBApUBATHCS O pacnpeeracHuu GYHKIUK U POJIeH B COBMECTHOM JIEATEITHHOCTH

* popmymnupoBaTh COOCTBEHHOE MHEHHUE U TTO3ULIHUIO;

* KOOPAMHUPOBATH U IPUHUMATD Pa3IMUYHbIC TTO3UIIUN BO B3aUMOACHCTBHH.

Ilo3nasamenshule ynugepcanvhule yueonvie oeiicmeus

* CTaBUTh U (POPMYIHPOBATH IPOOIIEMBI;

* OCO3HAHHO W MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOW U MUChMEHHOU (hopMe, B TOM HHCTIE
TBOPYECKOr'0 U HUCCIIEI0BATENLCKOIO XapaKTepa;

* y3HaBaTh, Ha3bIBaTh U OMPENENATh OOBEKTHI U SBIEHUS OKPYKAIOIIEH JeHCTBUTEIHHOCTH B
COOTBETCTBHUH C COJIEP’)KaHUEM yUEOHBIX ITPEAMETOB.

* 3amuch, (uxcanus uHGopmaruu o0 OKpyKaromeMm mupe, B ToM uucie ¢ nomompio KT,
3aIoJIHeHNE TPEUIOKEHHBIX CXEM C OMOPON Ha MPOYUTAHHBIN TEKCT.

* YCTaHOBJICHUE MPUYNHHO-CIIEICTBEHHBIX CBSI3EH;

INJIAHUPYEMBIE PE3YJIbTATHI PEAJIMZALIUU KYPCA

[Tnanupyemble pe3ynbTaThl MPOrpaMMbl Kypca OPHEHTHPOBAHBI Ha JOCTHUKEHHE BCEX TpeX
YPOBHEW BOCIIUTATEIbHBIX PE3YJIHTATOB.

Pesynbratel nepBoro ypoBHs «IIprnoOpeTenne colnanibHbIX 3HAHUI):

- YBOXXHUTEIbHOE OTHOIIEHHE K TPYAY U TBOPUECTBY CBOMX TOBAPHILIEH;

- (opMupoBaHHe MO3HABATEIBHBIX WHTEPECOB M MOTHBOB, HAIMPABICHHBIX Ha H3yYCHHE
BEIIECTB;

- yMeHHe paboTaTh ¢ pa3HBIMU HCTOYHUKAMH WH(OpMAIIHH;

- OBJIQJICHUE COCTABJISIIOIIMMHU HCCIEIOBATEIbCKOW U HAYYHO-NPAKTHUYECKOW JEATEIbHOCTH,
CTaBUTh BOIPOCHI, HAOIIOIATh, MPOBOJUTH OSKCIIEPUMEHTHI, J€IaTh BBIBOABI H 3aKITIOYCHUS,
OOBSICHAITh, I0Ka3bIBaTh, 3aIULIATh CBOU HJIEH;

-popMHpOBAaHUE HMHTEIUIEKTYalbHBIX yYMEHUH (JIOKa3bIBaTh, CTPOUTH PACCYXKACHUS,
aHAIM3UPOBaTh, CPABHUBATH, JEJIaTh BHIBOJIBI U JP.)

PesynbraTel BTOpOro ypoBHsS «DOpMHpPOBAHME ILIEHHOCTHOIO OTHOILIECHHMS K COIMaJIbHOU
peaLHOCTI:

- HaBBIKM  HWHJUBHUAYAJIbHOW  JCATENBHOCTM B  TPOILECCE  MPAKTHYECKOM  paboThl

oA



PYKOBOJICTBOM YUUTEIS,

- HaBBIKM KOJJICKTMBHOM NIEATEIHLHOCTH B TPOIECCE COBMECTHOH TBOpPYECKOH PabOTHI B
KOMaH/ie OIHOKJIACCHUKOB IO/ PYKOBOJCTBOM YUUTEJS;

- YMEHHUE COTPYAHHYATH C TOBAPHIIAMH B TPOIIECCE COBMECTHOM JICITEILHOCTH, COOTHOCUTH
CBOIO 9acTh pabOTHI C OOITUM 3aMBICTIOM;

- YMEHHE OpPraHM30BaTh CBOI YYEOHYIO IEATEIbHOCTB: OMPEACATh Lieldb PaboThl, CTABUTH
3a/1a4d, TUTAHUPOBATh

- ONPEIEIIATH MOCJICI0BATEILHOCTD ISHCTBHI M TPOTHO3UPOBATh PE3yJIbTaThl PaOOTHI,

- YMEHHE OCYIIECTBISITh KOHTPOIb M KOPPEKIHIO B CiIydae OOHApYKEHHs OTKIOHEHHH U
OTIIMYMN TIPH CIWYCHUHM PE3YAbTAaTOB C 3aJaHHBIM JSTAJIOHOM; OIICHKA pPE3yJhbTaToB paboOThl —
BBIICJICHUE W OCO3HAHWE YYallUMCS TOrO, YTO YK€ YCBOCHO W 4TO €Ile MOJJICKHUT YCBOCHHIO,
OCO3HAHUE KAYeCTBA U YPOBHS YCBOCHHUSI.

Pesynbratel Tperbero ypoBHA «llomydeHue ombiTa CaMOCTOSATENBHOI'O OOILIECTBEHHOT O
TIIEUCTBUSY:

- yMeHHUe 00CYXKIaTh U aHAIM3UPOBATh COOCTBEHHYIO ACATEIHLHOCTh U pPa0OTY OTHOKIACCHUKOB
C IIO3ULMH 3a/1a4 JTAHHOU TEMBI, C TOYKU 3PEHHUSI COAEPIKAHUS U CPEICTB €r0 BBIPAKCHUS;

- YMeHI/Ie CJ'IyIHaTB nu BCTyHaTI) B aAuaJior, yqaCTBOBaTI) B KOJIJICKTUBHOM O6C}’)KI[CHI/II/I HpO6J'I€M;
WHTETPUPOBATHCS B TPYIIY CBEPCTHHKOB M CTPOMTh TNPOAYKTHBHOE B3aUMOJCHCTBHE CO
CBEPCTHHUKAMHU U B3POCITBIMU;

- YMEHUE aJICKBaTHO MCIIOJIB30BaTh PEUEBEIC CPECTBA IS JUCKYCCHU U apTyMEHTAIIUN CBOCH
TTO3UIIMH, CPABHUBATH Pa3HbIC TOUYKH 3PEHUS, ApTYMEHTHPOBATh CBOIO TOUKY 3PEHHS, OTCTAaUBATh CBOIO
ITO3UIIHIO.

dopMaMH MOABEAECHUS UTOTOB pealM3alMy LENeW W 3a1ad NpOorpaMMbl KpyKkKa «XuMus B
YOPOKHEHUSIX M 3a7adax» SBISAIOTCSA: ydacTHe OOYyJalolmMXCs B OJMMIHAAaX M KOHKypcax,
OpraHu3yeMbIX YTpaBlieHHEM 00pa3oBaHus [ ypbeBCKOro ropocKoro oKpyra.

OPTAHMBAIINSI MPOEKTHOM U UCCJIEJTOBATEJLCKOUN
NEATEJBHOCTHU OBYYAIOIINXCSH

OCHOBHasl 3aJlaya Mejjarora COCTOUT B TOM, YTOOBI 3aMHTEPECOBATh YYaILIUXCS MMPOLIECCOM MTO3HAHMS,

Hay4YUTh UX CTAaBUTh BOMPOCHI U MBITATHCSI HAMTU HA HUX OTBETHI, OOBACHSITH PE3YIbTaThl U JENaTh
BBIBOIBL. [Ipy BKITFOUEHUU HCCIIENOBATENILCKON IEATEILHOCTH B MIpoliecce O0YUeHHs, TPEKIE BCEro,
HE00XO0IMMO MTPOAHAIM3UPOBAThH YCIOBHS €€ pealln3aliu:

. JMAIOTUYECKOEe B3aUMO/ICHCTBHE YICHUKA U M1E/1arora;
. KOMIIETEHTHOCTb I1€/]arora;

. CIIOCOOHOCTH y4alluXcs;

. rpaMoTHas OpraHu3anus yaeOHOro NCCIeJOBaHUSI.

q)OpMI)I OpraHu3annuunu y‘Ie6HO'I/ICCJ'IeI[OBaTeJ'ILCKOI\/’I ACATCIIBHOCTH MOT'YT OBLITH KaK YPOYHBIMH,
TaK W BHCYPOUYHBLIMHU. VYueOHbIe HCCIICAOBAHUA Ha YPOKax JACJar0T HIpoHeCC H3YUYCHUSA XHMUU
HUHTCPCCHBIM, YBJICKATCIIBHBIM, TaK KaK OHHM JAalOT BO3MOXHOCTH ACTAM B PE3YJIbTATe Ha6J'IIOJIeHI/I$I,
aHalIn34a, BbIIBUKCHUA I'MIIOTE3bI K €€ IIPOBCPKU, (I)OpMy.]'II/IpOBKI/I BBIBOJda — IIO3HAHHUEC HOBOI'O.

TEMATHYECKOE INTAHUPOBAHHUE

Tema Konnuec Dopma | DNEKTPOHHbBIE
TBO

4acoB nposeode | (udpoBbIe)
\ox HUsl

3auamu | 00pa3oBaTeIbHBIE

e

pecypcesl

XUMHUYUCCKHUI AJIEMEHT 3 Pemrenn | https://educont.ru/-




3aja4, | Karajuor
pabota B
rpynmnax | uuppoBoro




Oecena-IeKus 00pa30BaTENLHOTO
KOHTEHTA.
XuMHueckas CBsi3b U CTPOCHUE 4 becena- https://educont.ru/-
2 BEIIECTBA JICKIIUS, KaTajor
pelieHue 1 pPoBoro
sajiad, pabora 00pazoBaTeNIbHOrO
B Tpymax KOHTEHTA
XUMHYECKUE PeaKIHU 15 Pemenne https://educont.ru/-
3 3amay, pabora Karajor
B TpyImax UG pPOBOTro
00pa3zoBaTeIbHOIO
KOHTEHTA
XUMUYECKUH MPAKTUKYM 5 [TpakTrueckas https://educont.ru/-
4 pa0ora, KaTaJjor
Pemenue 3anau, | nudpoBoro
pabota 00pa30BaTebHOrO
B KOHTEHTA
rpymmax
KonuuectBennsie OTHOLIECHUS B 7 [TpakTrueckas https://educont.ru/-
5 XUMUHU pabora, KaTajor
Perrenune UG pPOBOro
3ajad, pabora 00pa30BaTENLHOTO
B KOHTEHTa
rpymmnax
Wroro: 34
KAJIEHIAPHO-TEMATUYECKOE IIJIAHUPOBAHHUE
KYPCA BHEYDOUHOM JIeATEJIbHOCTH
Tara Tema ypoxka KommuectBo | KoppekTnpoBka
= > 4acoB
s ”
Ne 2 2
11 knace
CoBpeMeHHBIE MPEICTABICHUS O CTPOSHHH 1
1 atoMa. CTpoeHHe 3JIEKTPOHHBIX 000JI04YEeK
aTOMOB 3JIEMEHTOB TIEPBBIX YETHIPEX
MIEPUOJIOB: -, P- U d-2JIEMEHTBI.
5 DneKTpoHHas KOHPHUTypanus aToma. 1
OcHOBHOE 1 BO30YXXJIEHHOE COCTOsTHUE
aTOMOB
Paaunycel aTOMOB, HX H3MCHEHUS B CUCTEME 1
3 XMUMUYECKUX 3JIEMEHTOB. 3aKOHOMEPHOCTH
M3MEHEHHS XUMHUYECKUX CBOMCTB DJIEMEHTOB
"
WX COCJIMHEHUH 110 MEePHOJIaM M TPYITIaM.
Bupl XMMUYECKOI CBS3M: KOBAJICHTHAS 1
4 (TonsipHasi, HETIOJISIPHAS, HOHHAS,
METaJUINYeCcKast, BOAOpOaHas. MexaHu3m
00pa30BaHMs KOBAJICHTHOW CBSI3U
5 BemectBa MonieKyIspHOTO U 1
HEMOJICKYJISIPHOT'O CTPOSHHSI.
DNEeKTPOOTpUIATENbHOCTh. CTENeHb 1
6 OKHCJICHHUS U BAJICHTHOCTh XUMUYECKHUX

DJICMCHTOB.



https://educont.ru/-
https://educont.ru/-
https://educont.ru/-
https://educont.ru/-

DNeKTpooTpULATENbHOCTh. CTENeHb
OKHCJICHUS ¥ BaJICHTHOCTh XUMHUYECKUX
3JIEMEHTOB.




Krnaccudukarus XHMHIECKUX PEaKIni.
TennoBo# 3 heKkT XUMHIECKON PEeaKITUH.
TepMoxuMHUUECKUE ypaBHEHUS.

Pacuer 1o TepMOXMMHUYECKOMY YPaBHEHUIO

10

CkopocCTh peakuuu, ¢ 3aBUcCuMocTb OT
pa3IuYHbIX (PaKTOPOB

11

OO6patumbie 1 HEOOpPATUMBbIE XUMUYECKUE
peakuu. XuMU4eCcKoe paBHOBECHE.
CMerieHre XMMHYECKOT0 paBHOBECHS IO
JNENCTBUEM

pa3IUYHBIX (haKTOPOB.

12

DIIEKTPOIUTHYECKAS TUCCOLIALIS
3JIEKTPOJIMTOB B BOJAHBIX pACTBOpPax.
CunpHBIC U ClIa0bIe DJIEKTPOIUTHL.

13

Peakmum noHaoro ooMena

14

I'maponus coneil. Cpea BOXHBIX PACTBOPOB:
KHCTasi, HeUTpalibHas, 1eI0YHas

15

Bonoponansrii mokazarens (pH). MHaukaropsr.
Omnpenenenue xapakrepa cpebl BOJAHBIX
pacTBOpPOB BELIECTB

16

Peakiiuy OKMCIUTEIBHO-BOCCTAHOBUTEIIBHEIE,
ux kinaccudukanus. Baxueinme
OKMCJIUTEIIH, BOCCTAHOBUTEIIH.

17

CocraBiieHrE OKUCITATEIIHLHO-
BOCCTAHOBHUTEIIBHBIX pEaKIIHA METOIOM
3JIEKTPOHHOIO OajaHca

18

OKHCIUTENbHO-BOCCTAHOBUTEbHAS
CIIOCOOHOCTH a30THOM M CEPHOM KHCIIOT,
HUTPATOB.

19

OKHACIUTEIBHO-BOCCTAHOBUTEILHAS
CIIOCOOHOCTH MPOU3BOIHBIX Mapraniia u
XpoMma.

20

OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE PEAKLIUH
B OPraHUYECKOW XUMUHU.

21

DJIEKTPOJIN3 PACTBOPOB U PACILIABOB COJIEH,
ieJI04Yen

22

DNEeKTPOJIU3 PaCTBOPOB M PACIIIABOB COJIEH,
iejIouen

23

['enernueckas B3aMMOCBS3b MEXy KilacCaMu
HeOpI‘aHI/IlIeCKI/IX nu OpI‘ AHNYCCKUX
COEIMHCHUH.

24

KadecTBeHHBIC peakIiuy Ha HEOPTAaHUYECKUE
BEIIECTBA

25

KauecTBeHHbIE peakI[uy Ha OpraHUYECKUe
BEIECTBA

26

CriocoObI TOTy4eHUs ¥ IPUMEHEHUS
OCHOBHBIX HEOPTaHUYECKUX BEILIECTB

27

CriocoObl MOy4eHUs U IPUMEHEHUS
OCHOBHBIX OPTaHUYECKUX BELIECTB

28

Pacder macchel nin 00bema rasa 1mo
M3BECTHOMY KOJIMUECTBY BEI[ECTBA, Macce
Wi 00beMy

OJTHOTO U3 YUACTBYIOIIUX B PEAKIIMH




BCIICCTB.

29

Pacuet maccel wim oobeMa rasza 1o
U3BECTHOMY

KOJINYECTBY BELIECTBA, MACCE WK 00BEMY
OJTHOT'O U3 YYaCTBYIOIIUX B PEAKIUU
BEILIECTB.




30 Pacuer ¢ ucnonp3oBanueM «MaccoBast J071s 1
BEIIIECTBA B PACTBOPEM.

31 Pacuer ¢ ucnonp3oBanueM «MaccoBast J0OJIA 1
BEIIIECTBA B PACTBOPE»

30 3asauu Ha YCTAaHOBJIEHUE MOJIEKYJISIPHOU U 1
CTPYKTYpHOI (hOpMYIIBI BEIIECTBA.

33 3ajaun Ha yCTaHOBJICHUE MOJIEKYJISIPHON 1 1
CTPYKTYpHOI (hOpMYIIbI BEIIECTBA.

3 3aauu Ha YCTAHOBIIEHUE MOJICKYISPHOU U 1
CTPYKTYpHOU (hOpMYIIbI BEIIECTBA.

Meroanueckoe 1 MaTepHAJBLHO-TeXHUYECKOEe o0ecedeHre peajn3aunuu
nporpamMmmal. OpraHu3alOHHBIE YCIOBHSI, MO3BOJISIOIIUE PEAIN30BATh  COACpPKAHHE
y4eOHOro Kypca, IpeIoiaraloT HaJIM4ue yueOHOro  kaOuHeTa,
OCHAILIEHHOI'O METOANYECKON 1 CIIPAaBOYHOM JINTEPATYPOH, KOMITBIOTEPOM,
npoekTopoM. M3 nunakrrnyeckoro odecrneyeHuss HE0OOXOAMMO HAIMYUE TPEHUPOBOYHBIX
yIpa)KHEHUH, UHIUBUIYaTbHBIX KAPTOUEK.
JIutepatypa Al yuuTens U 00y4daromuxcsl.
e Kysnenosa H.E.,JIéBkuH A H. 3agaunuk  noxumuu: 11
KJlacc:  Juisl yyammxcs oO1eo0pa3oBaTeNbHbIX yUpexaeHuil. — M:.
«Benrtana-I'pad» unm snekTpoHHass Bepcus ydyeOHUKA.
e Tabpuensn O.C., I1.B.Pemeros, .I'.OctpoymoB 3agaun 1o XuMuu u
cnoco0Ob! ux pemenus. 10-11 ki, - M:. «/Ipodar.
e InTepHeT-pecypcbl
e EI'D-2026: 3ananus, orBethl, pemienus (sdamgia.ru) ®I'BHY «DUTTIN»

(fipi.ru)




[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MOANUCHIO

rTOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJIbHOE
YYPEXXAEHUE CPEAHAA OBLLLEEOBPA3SOBATEJIbHASA LLKOJIA N2 2
BACWUJIEOCTPOBCKOIO PAOHA CAHKT-METEPBYPTA, Mo3aHsikos Erop
Bnaanmuposuy, [vpexkTtop
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