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IHosicHuTEeALHAA 3aNMUCKA

Pabouas nporpamma kypca «3a cTpaHULIaMHU y4eOHHUKA XUMHUU» MpeIHa3HAYEHA
s oOyvaromuxest 11 kmaccoB u pa3zpaborana Ha ocHoBe dDejepanbHOro 3akoHa
«O0 obpazoBanuu B Poccuiickoit ®eneparuu» Ne 273 O3 ot 29.12.2012;
denepanbHOr0 rocyJapcTBEHHOr0 00pa30BaTEbHOIO CTaHapTa CPEJHEro OOIIETro
oOpa3zoBaHus.

JlanHasi mporpamMma MpeaycMaTpuBaeT paclIMpeHue W YriyOJeHue 3HaHUH
oOydJaromuxcs Mo XUMUM, Pa3BUTHE UX MO3HABATENbHBIX MHTEpecoB. [Iporpamma
npeaHa3HaueHa IS YYalluXcsi, MPOSIBISIONIUX MOBBIIMICHHBIM UHTEPEC K MU3YUCHUIO
XUMUA W COOMpAIONIUXCS  YIJIyOUTh  TOJYyYCHHBIC  3HAHHS, MOJYYUTh
JOTIOJIHUTENIBHYI0 TIOJATOTOBKY JUJISl CAa4M TOCYJAapCTBEHHOI'O dK3aMeHa, PacHIupHUTh
KPYT0O30p U CTaTh KOHKYPEHTHO CITIOCOOHBIMH MpH MOCTyIieHnu B BY3.

[Iporpamma paccuntana Ha 1 rox o6yuenus B 11 kmacce.

34 yaca B rox - 1 pa3 B Hezeo.

Llenn nmporpaMmel:

> 3aKp€HI/ITB U CUCTCMATU3UPOBATH TCOPCTUICCKUC 3HAHUA ydallUXCA 110

XUMHH.
» Hayuutp pemate pasHOOOpa3HBIC 3aJaddl IMOBBIIICHHOTO YPOBHS
CJIOHOCTH, COOTBETCTBYIOIIINE TpeOOBaHUSIM BVY3oB

€CTECTBEHHO-HAYYHOTO MPOQuIIs.
3aj1auy porpaMMel:
1. TloBBICHUTH TEOPETUYECKHUI YPOBEHb 3HAHUM yUaAIIUXCS 10 XUMUH;

2. TlpuBUTH, HaBBIKM BJIAJEHUS YyYaIIUMHCS BBIYUCIUTEIBHBIMUA JICHCTBUIMH,
QIrOpUTMAMM PELICHUS THUIIOBBIX XMMHUUYECKUX 3aja4, MPUMEHCHHUS TIpHU
pelieHny 3a1a4 BaXKHEHTUX (GU3UICCKUX 3aKOHOB.

3. CrocoOCcTBOBaTh MHTETpAIlMK 3HAHWKM YYaIluXcsl, MOJIYYECHHBIX NP H3YUCHUU
IPEAMETOB €CTECTBEHHO-HAYYHOTO MPOdUIIS MPH PEIISHUH PACUYCTHBIX 3a7a49 110
XUMUH.

4, ®opMUpOBaTH MPEACTABICHUS O XUMUUYECKOM KapTUHE MPUPOABLI KaK O BaXKHOM
KOMITOHEHTE €CTECTBEHHOHAYYHOIO0 MUPOBO33PEHUS.

5. Pa3BuTh MbllIJIEHHE, TaMITh, pPeYb, CAMOCTOSITEIbHOCTh, TBOPYECKHE U
KOMMYHHKATHBHBIC CITOCOOHOCTH Ha OCHOBE MHTETPATUBHOTO ITOJTYYCHHS
XUMHUYECKOW U TTEPBOHAYAITLHOU METOJIMYECKOM MOITOTOBKH.



Pa3ge.11 1. HJIaHI/IQ!eMLIe PE3VIAbLTATHLI OCBOCHMS FJEKTHBHOI'O KYPCA 110 XUMWN

[Ipy u3ydeHHMM XUMUU B OCHOBHOW IIKOJE OOECHEeYMBAETCS JAOCTUKEHUE
JUYHOCTHBIX, METANPEIMETHBIX U MIPEAMETHBIX PE3YJIbTATOB.
JIMYHOCTHBIE:
1. B 11leHHOCTHO-OpUEHTAaMOHHOM cdepe:
» BOCIIUTaHUE YYBCTBA TOPJOCTH 32 POCCUICKYIO XHMHUYECKYIO HayKy, TyMaHU3Ma,
NO3UTUBHOTO OTHOLIEHUS K TPYAY, LEICYCTPEMIIEHHOCTH;
» (QopMHUpOBaHHE I[IEHHOCTH 3JI0POBOTO M 0€30MacHOro oOpas3a >KH3HH, YCBOCHHE
OpaBWJI UHAUBUIAYATbHOTO M  KOJUIGKTUBHOIO 0€30MacHOro TMOBEACHUS B
Ype3BbIYalHBIX CUTYalUAX, YTPOKAIOIINX KU3HU U 3J0POBbIO JTHOJEH;
» (QOopMHUpOBaHME OSKOJIOTHYECKOTO MBIIUICHHUA: YMEHHS OIICHHBATh  CBOIO
NEATENIbHOCTh W TOCTYNKW JPYTUX JIOJEA C TOYKM 3pPEHHS COXpaHEHUs
OKpYXaloIlel Cpe/ibl - TapaHTa >KM3HU U OJIaronoixyyus Jroeil Ha 3emIe.
2. B tpynosoii cdepe:
» BOCIIMTaHHE TOTOBHOCTH K OCO3HAaHHOMY BBIOODPY JalibHEHIICH 00pa3oBaTeIbHOMN

TPaEKTOPHUHU.

3. B no3naBartenpHOM (KOTHUTUBHOM, HHTEIIEKTYaJIbHOM ) cepe:

» (opmupoBaHHe YMEHHS YIIPABIATH CBOSH TTO3HABATEILHOU JIEATEIIBHOCTHIO;

» pa3BHUTHE COOCTBEHHOTO IIEJIOCTHOTO MHUPOBO33PEHUS, MOTPEOHOCTH U TOTOBHOCTH
K caM0OOpa30BaHWIO, B TOM YHUCJE U B paMKax CaMOCTOSITEIbHOU AESTEIbHOCTU
BHE ILIKOJIBI;

» (QopMHUpOBaHHE  OCHOB  JKOJOTHYECKOW  KYyJBTYphl,  COOTBETCTBYIOIIEH

COBPEMEHHOMY  YPOBHIO  3KOJOTMYECKOTO  MBILUJICHUS, PAa3BUTHE  OIbITA

AKOJIOTUYECKH OPHUCHTHPOBAHHON pe(IICKCHBHO OIICHOYHOM W IPAKTHUECKOM
NEATEIbHOCTU B )KU3HEHHBIX CUTYyaIUAX.

MeTtanpeaMeTHble:

» UCIIOJIb30BaHWE YMCHHH M HABBIKOB pPa3JIMYHBIX BHJAOB II03HABATEIIHLHOM
NEATEeNIbHOCTH, MPUMEHEHHE OCHOBHBIX METOJOB  IMO3HaHUS  (CHCTEMHO-
WH()OPMAIIMOHHBIM aHalIi3, MOJICIUPOBAHUEC) ISl M3YYCHHUS PA3TUYHBIX CTOPOH
OKPY’KAIOIIEH IEHCTBUTEILHOCTH;
» UCIIOJIb30BAaHWEC OCHOBHBIX HWHTE/UICKTYaJbHBIX OIepanuii: (GopMyJIHpOBaHHE
TUIOTE3, aHall3 U CHUHTE3, CpaBHEHWE, 000OIIECHNE, CHCTeMATH3aIusl, BBISBICHUE
IIPUYMHHO-CIICICTBEHHBIX CBA3€H, MOMCK aHAJIOIOB, YMEHHE '€HEPUPOBATH HUJIEU U
ONpEeNEeNATh CPEACTBA, HEOOXOIMMBIC MJISI UX pealn3allil; YMEHUE OINPENENiTh
LIEJIM M 3aJ1a4M JIeITEILHOCTH, BRIOMPATh CPEICTBA pealu3alliy 1€ U MPUMEHSTh
WX Ha MPAKTHUKE;
» UCIIOJIb30BAaHWE PA3IMYHBIX HCTOYHUKOB JUIA  IOJYYCHHS  XUMHYCCKOM
nH(pOpMaLnH.



IIpeamerHsble:

1. B no3HaBaTensHOU cdepe:

> 3HAHWE  OMNpEACICHWH  W3YYCHHBIX  TOHATHH: YMEHHE  OIMCHIBATh
JEMOHCTPALlMOHHBIE M CAMOCTOATENBHO  TPOBEJACHHBIE  XUMUYECKHE
AKCIIEPUMEHTBI, UCIIOB3YS JJISI 3TOTO POTHOM SI3BIK U S3BIK XUMUH;

» yMEHHE pa3nuyaTh M3YyYEHHBIC KIACChl HEOPTaHMYECKUX COCIUHCHHH,
MIPOCTHIE U CIIOKHBIE BEIECTBA, XUMUYECKUE PEaKIINH, OMMCHIBATh UX;

» yMEHHe KIacCu(UIUPOBATh U3YUYEHHBIE OOBEKTHI U SIBICHUS;

» CHOCOOHOCTh JlefaTh BBIBOJABI M YMO3AKIIOUEHHS W3  HaONIOJECHUH,
M3yYEHHBIX XHUMHYECKHX 3aKOHOMEPHOCTEH, TMpPOTHO3UPOBATH  CBOMCTBA
HEM3yUEHHBIX BEIIECTB MO aHAJIOTHH CO CBOWCTBAMHU M3YYCHHBIX;

» yMEHUE CTPYKTypUPOBaTh HW3YYCHHBIM MaTeprall H  XUMHUYCCKYIO
UH(OpPMAIIHIO, TOTYYEHHYIO U3 JIPYTUX UCTOYHHKOB;

» yYMEHHE MOJCIUPOBATh CTPOCHHE aTOMOB JJIEMEHTOB 1-3 mepHuojoB,
CTPOCHHE MPOCTHIX MOJIEKYIL;

2. B 1ieHHOCTHO-OpHUEHTAIMOHHOM cdepe:

» yYMEHHE aHaJU3WPOBATh U OIECHUBATH IMOCIEICTBUS ISl OKPYXKAIOIMIEH CpeIbl
OBITOBOM ¥ TMPOU3BOJCTBEHHOM JEATEJIBHOCTH YEJOBEKa, CBSI3aHHOM ¢
nepepaboTKOI BEIIECTB;

B tpynoBoii cepe:

(dbopMHUpOBaHUE HABBIKOB MPOBOJIUTh XUMHUYECKUHN IKCIIEPUMEHT;

B cepe 6e3onacHoCTH KUZHEAEATEIILHOCTH

yMEHHE pa3inyaTh OMACHbIE U 0€30TacCHbIC BEIIECTBRA;

VVHVYV®

YMEHHE OKa3bIBATh IIEPBYIO MOMOILb IIPU OTPABIICHUAX, 0KOTaX U IPYTUX
TpaBMax, CBSI3aHHBIX C BEIIECTBAMH U TAOOPATOPHBIM 000PYIOBAHUEM.



Pa3ge.11 2. COQBQ)K&HI/IG IJEKTUBHOI'O KYPCA 10 XUMHU

Pa3jesibl M TeMBbI Koxa-Bo
4acos, U3
HHX
Tema 1. Benenue. 2
Tema 2. OCHOBHBIE 3aKOHBI XUMUHU. 4
Braan .M. Menje/ieeBa B OTKpbITHE YPABHEHHS HAEAJIBHOIO
rasa.
Tema 3. PacyeTbl N0 XUMHUYECKUM YpaBHEHUSIM 3
Tema 4. PactBopsl. CmecH. 6
Posib pacTBOPOB B NOBCETHEBHOM KM3HU YeJI0BEKA.
Tema 5. OkHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU. 8
Tema 6. 3agaun no GpU3NUECKON XUMUU. 5
Posab pycckHX yYeHBIX B Pa3BUTHH (PU3HYECKON XUMMHU.
Tema 7. Pemienue sxcriepuMeHTaNIbHBIX 3a/1a4. 4
Pesepn 2
Bcero 1acos: 34

Tema 1. BBenenue. (2 yaca)

BBomnas nuarHoctuka. BeIsicCHeHHE ypOBHS ydaliuxcsi B OOJAcTH PEIICHHS 3a7ad T10
xuMu. OCHOBHBIE THUIBI 3a7ay IIKOJBHOIO Kypca. AJIFOPUTM PEHICHUS XUMHUYECKUX
3aga4

Tema 2. OcHOBHbBIE 3aKOHBI XHMHUH. (4 yaca)

Pacuetst mo xumuyeckoit gopmyne. MaccoBesie momau 31MeMeHTOB. HaxoxmaeHune Macchl
AJIIEMEHTOB M BemiecTB. HaxoxaeHne xumudeckoir GopMyibl. 3a1auu Ha YUCIO ABOTaapo
n Ha 3akoH ABoraapo. OTHOCHUTENbHBbIE IUIOTHOCTH Ta30B.

Braax JI.M. MeHnageneeBa B OTKpPbITHE YPABHEHUS HIEAJTbHOr0 ra3a. YpaBHECHUE
Menneneena - Knalnepona.

Tema 3. PacueTnl 10 XUMHUYECKUM YpaBHeHHsIM. (4 yaca)

DONEeMEHTapHbIE CXEMbl pEelIeHUus MpocTedmmx 3anad. Teopus U PealbHOCTb.
[IpakTrueckuili BBIXOJ MOpOAyKTa. Peakiuu, B KOTOPBIX OJWH M3 PEAareHTOB B3AT B
n30bITKe. Peakiuu, mpoTekaroiire B ra3oBoi (ase.

Tema 4. PactBopbl. Cmecu. (6 yacoB)

MaccoBas nons BemectBa B pactBope. IIpumecu. Cmecu. [leicTBHs HaA pacTBOpaMH.
Pa3baBneHne u  KOHIIEHTpUpOBaHWE. MolspHass W HOpPMalibHasl KOHIICHTPALIMSL.
PactBopumocTs. Kpucrtamnoruaparsi.



Posib pacTBOPOB B NMOBCEIHEBHOI KU3HH YeJI0BEKA.
Tema 5. OKHCIAUTEIBHO-BOCCTAHOBUTEIbHBbIE peaknuu. (8 yacoB)

OKucIUTENM U BOCCTAHOBUTENIN. BhIuucieHne cTeneHeil OKUCIeHus. DIeKTPOHHBIN OaaHc.
Mertoa nonypeakiuii. OcoOble ciydau. DJIEKTPOIN3 paciyiaBoB U pacTBopoB. CocTaBiieHUe
YPaBHEHHUH Ha BJIEKTPOJIN3.

Tema 6. 3amaum mo pusnveckoi xumuu. (6 4acon)

Tepmoxumusi. 3akon ['ecca. Xumuueckas kuHeTwka. 3akoH Baut-I'odda. Xumuueckoe
paBHoBecue. [Tpunuun Jle-Illatense.

Posb pycCcKHX YYEHBIX B Pa3BUTHH (PU3MYECKON XUMMH.
Tema 7. PemeHue 3KciepuMeHTAJIBHBIX 3a/1a4. (4 yaca)

I'enetnueckass CBs3b HCOPTaHNYCCKUX BCHICCTB. Pacno3naBanue HCOPTaHUYCCKHUX
BCIICCTB H HX COCTaBa Ha OCHOBC Ka4YCCTBCHHBIX peaKuHﬁ. I'enetuueckas CBs3b
OpPraHNYCCKHX BCUICCTB. Pacno3naBanue OPraHUYCCKUX BCHICCTB U UX COCTaBa HAa OCHOBC
Ka4dCCTBCHHBIX pCaKHHﬁ.



Pa3znen 3. TemaTuyeckoe MjiaHMpPoOBaHNe YJIEKTHBHOIO KYpCa 110

XMMHUHN

Ne Tema 3aHATHSA Koa-Bo
n/m 4acoB
Tema 1. BBogHasi fuarHocTuka. 2
1. Kaxk pemrars 3a1auum 1o XumMumn 1
2. | BBojHas quarHocTuka. 1
Tema 2. OcHOBHBIE 32aKOHBI XUMHH. 4
3. | Pacuersl mo xumudeckoit Gpopmyiie 1
4. | CocraBienne (GopmMya BEHIECTB MO M3BECTHOW MAacCOBOM JIOJIE dJIEMEHTA. 1
5. | 3amaun Ha BBIBOJI XMMHUYECKUX POPMYIT 1
6. | 3amaum Ha yKCcI0 ABOTAAPO M HA 3aKOH ABOTAJIpO. 1
Tema 3. PacueTsl M0 XUMHYECKUM YPaBHEHHUSIM. 3
7. | Boluncnenue Macchbl BEIECTB [0 XUMHUYECKUM ypaBHEHUSIM Boruncienue oobema 1
ra3oB, €CJIM M3BECTHA Macca BEUIECTB WJIM KOJIMYECTBO BEIIECTBA
8. | PacueThl Mo XUMHYECKUM yPaBHEHHSIM, €CJIH OJTHO M3 BEIIECTB TAHO B U30BITKE 1
9. Omnpenenenne MaccoOBOM MM 0OBEMHOM JIOJTH 1
BBIXO/Ia POJYKTa OT TEOPETUUECKH BO3ZMOKHOTO
T e m a 4. PactBopbl. Cmecn.
10. | MaccoBast 10151 BEIIECTBA B PAaCTBOPE 1
11. | deiicTBus Hax pacTBOpaMu: pa30aBiICHUE, KOHIICHTPUPOBAHUE U CMEIIIMBAHUEC 1
pPacTBOPOB.
12. | Monspnas koHIeHTpalus. HopmanbHas KOHIIEHTpaIus 1
13. | 'maponus coneit 1
14. | Beiuncienne Macchl KOMIIOHEHTOB B CMECH 1
15. | KomOuHMpOBaHHbIE 331241 1
Tema 5. OKHCINTEIBLHO-BOCCTAHOBHUTEIbHbIE PEAKIIUH 8
16. | Knaccudukaus OBP. 1
17. | OxucnuTenbHO-BOCCTAHOBUTEIbHbBIE PEAKLMU. DIEKTPOHHBIN OataHc 1
18. | OxucnuTensHO-BOCCTaHOBUTENbHBIE peakuuu. OcooObie cirydan OBP 1
19. | OkucnuTEnbHO-BOCCTAHOBUTEIBHBIE pEAKIIMU. MeTo A Mostypeakiuit 1




20. | DneKTpoau3 BElecTB 1
21. | DnexTpoau3 pacTBopa 1
22. | Dnextponus . Pemenne 3amay.
23. | 3auet no Teme «OBP» 1
Tema 6. 3agaum no pu3uvecKoil XUMHUH. )
24. | Pac4eTsI 10 TEPMOXUMHUYECKUM YPAaBHEHUSAM 1
25. | Xumudeckasi KHHETUKA 1
26. | Pemenue 3a1a4 Mo TEPMOXUMHUH. 1
27. | XuMH4ecKkoe paBHOBECHE 1
28. | Pemenwme 3a/1a4 Ha XUAMUYIECKOE PABHOBECHE 1
Tema 7. PemieHue 3kcnepuMeHTAJIBHBIX 32124 4
29. | I'ermerndeckas CBSI3b HEOPTAaHUYECKHUX BEIIECTB
30. | Pacno3HaBaHne HEOPraHUYECKUX BEIIECTB M MX COCTaBa HA OCHOBE KAYECTBEHHBIX 1
peakuui
31. | 'enernueckas CBsI3b OPraHUYECKUX BEIICCTB 1
32. | Pacno3HaBaHue OpraHMYECKUX BEUIECTB U UX COCTABA HA OCHOBE 1
33. | Pesepr 1
34. | Pesepr 1
Bcero yacos 34




Ipunoxenue

Y4eOHO-MeTOAUYECKOE o0ecniedyeHue POrpaMMbl

1. o6potun [1.1O. «Metoasl pemieHus pacueTHbIX 3agauy», 2020.
2. Xomuenko W.I'. Pemenue 3amau no xumum, 2011.

3. HoBomuuckuit H.H. Tunel xumMmuueckux 3aad u cnocoOwl ux pemenus. M.: Onuke 21

Bek, 2005.
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