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1.0cHOBHBIE XapaKTEePUCTHKHU

1.1.11osicHUTeIbHASA 3aIIUCKA

HomnonuutensHas — oOmeoOpa3oBaresnbHasi — oOliepa3BUBaomas — mporpamma  «3a
CTpaHHMIIaMU y4eOHMKa XUMUM» (Janee - mporpamma) st oOy4aromuxcs ¢ BHICOKUM YPOBHEM
MOTHBAlMM K OOY4EHHUIO COCTaBJICHA Ha OCHOBE CIIEAYIOIIMX HOPMATHUBHO-IIPABOBBIX
JIOKYMEHTOB:

1. @®enepanbHoro 3akoHa ot 29.12.2012 r. Ne 273-®3 «O6 oOpa3oBaHuu B
Poccniickoit enepanuny;

2. [Ipukaza MwunucrepcrBa npocsenieHust Poccuiickoit ®@enepanuu oT 9 HOAOps
2018 r. Ne 196 «OO0 yrBepxkenuu Ilopsaka opraHuzanuy U OCyHIECTBIEHUS 00pa30BaTEIbHOMN
JEATETBHOCTH IO JIOTIOJHUTEIHHBIM 00111e00pa30BaTeIbHBIM IPOrPaMMam;

3. [TocraHoBneHus: I’ TaBHOTO TOCYIapCTBEHHOIO CaHWUTAapHOro Bpayda Poccuiickoit
Oenepaunu ot 4 utons 2014 r. Ne 41 r. MockBa «O0 yrBepxaenun CaulluH 2.4.4.3172-14
«CaHUTapHO-3MUAEMHOJIOTHYEeCKHEe TpeOOBaHUS K YCTPOICTBY, COJEP’KaHHUIO M OpraHu3aluu
pexxrma paboThl 00pa30BaTeNIbHBIX OpraHU3aIUil JOTIOIHUTEILHOTO 00pa30BaHus A€TEN;

4, [MTucema Muno6puayku Poccun ot 18.11.2015 . Ne 09-3242 «O nampaBieHUH
uHpopmanum» (BMecTe C «METOMUYECKUMH PEKOMEHJAIMSAMH 10  TPOCKTHPOBAHUIO
JOTIOJTHUTEIHHBIX 00IIepa3BUBAIOIINX ITPOTpaMM (BKJITFOYAsi pa3HOYPOBHEBBIEC TTPOTPAMMBEI);

5. [Tucema Muno6puaayku Poccun ot 29.03.2016 1. No BK-641/09 «O nanpasieHnn
METOMYECKUX peKoMeHIanuid (BMecte ¢ «MeToAMYeCKHMH PEeKOMEHIAIMSIMH 10 pPeaTi3aliu
aJIaTHPOBAHHBIX JIOTIOJIHUTEIBHBIX  00MIe00pa30BaTeIbHBIX IMPOTPAMM, CHOCOOCTBYIOIIMX
COLIMANIBHO-TICUXOJIOTMYECKON peadrInTauuy U Ipo¢decCHOHaTbHOMY CaMOOTIPEAETICHUIO 1eTei
¢ OB3, BKiIoYasi HHBAJINIOB, C YUETOM HX 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEI);

6. [Tpukaza MunoOpHayku Poccun ot 09.01.2014 Ne 2 «O06 yrBepxaenuu [lopsiaka
MPUMEHEHHUs] ~ OpraHu3alUsMH,  OCYIIECTBIAIOIIMMHU  OOpa3oBaTENbHYIO  JIEATEIbHOCTD,
ANIEKTPOHHOTO OOy4YeHHus, AMCTAHLIUOHHBIX O00pa30BATENIbHBIX TEXHOJIOTUH MpU peaau3aluu
00pa30BaTeNIbHBIX IPOTPaMM;

7. Pacnopsoxenust IlpaBurennsctBa Poccuiickoit ®denepamuu ot 29 mas 2015 r. Ne
996-p «O6 yrBepxaeHuu Ctpareruu pa3BuTHS BocnuTaHus B Poccuiickoit denepanuu Ha
nepuon 10 2025 rongay;

8. [TocranoBnenus [IpaButenscTBa CBepanoBckoit obmactu ot 07.12.2017r. Ne 900-
IIIT «O6 yrBepx)aeHun CtpaTeruu pa3BuThs BocnuTanus B CBepuioBckoi obmactu mo 2025
rojiay;

9. Pacniopsoxenus IlpaButensctBa Poccmiickoit @enepanuu oT 4 centsaops 2014 r.
No 1726-p «O06 yrBepxkaeann KoHnenuy pa3BUTHs JOMOJHUTEIIBHOTO 00pa30BaHus ACTEi;
10.  IIpunoxenus k nuceMy [lemaprameHTa MOJOIEKHON MOJUTHKU, BOCIUTAHUS U

COLIMANIbHOM noanepkku neteit Munoopuayku Poccun ot 11.12.2006 Ne 06—1844;

11.  Ilpwioxenue k npukazy MunoOpHayku PD ot 29 asrycra 2013 r. Ne 1008
«[lopsimok ~ opraHM3alM M OCYIIECTBJICHUS  00Opa3oBaTeNbHOM  AEATENBHOCTH IO
JOTOJHUTEIBHBIM 00I11e00pa30BaTeIbHBIM IPOTPaMMaM».

1.1.1.HanpaBJ/ieHHOCTbD:

. €CTECTBEHHO-HAy4YHasl

1.1.2 AkTyaIbHOCTH

AKTyalnbHOCTb MPOTPaMMbl COCTOMT B JIMYHOCTHO-OPHUEHTHUPOBAHHOM oOydyeHuu. Poib
YUHUTENS. COCTOUT B TOM, YTOOBI CO3AaTh KaKJJOMy oOyyarolemMycs Bce YCIOBHs, sl Haubosee
MOJIHOTO PACKPBITHSL M peanu3auuud ero cnocoOHoctedl. Co3gaTh Takue CHUTyallMu C
UCTOJb30BAHUEM DPA3JIMYHBIX METOJOB OOYyuYeHHUs, NpPU KOTOPBIX KaXIblii 0Oyuaromuiics
IpUjIaraeT COOCTBEHHbIE TBOPUYECKHE YCUIIUS U MHTEIJIEKTYalbHbIe CIIOCOOHOCTH MPHU PELICHUN
MOCTaBJICHHBIX 3a/1a4.

1.1.3.01/u4nTeIbHbIE 0COOEHHOCTH MPOTrPaAMMBbI



OTnuuuTenbHble OCOOCHHOCTH HACTOSIIEH MpPOTrpaMMBbl 3aKJIIOYAIOTCS B CO3JaHUU
yciaoBuid Ui (OpPMHUPOBAaHHMS XMMHYECKOTO MHMPOBO33pEHHS Ha OCHOBE MPAKTHUKO-
OPUEHTUPOBAHHOTO,  NPUOOpETeHMH  OOy4alOIIMMHUCS  YMEHHMH  HMCCIIEeJOBAaTEIbCKON
JEATEIbHOCTH.

1.1.4 Anpecar nporpammsbl: ooydaromuecs 8-10 kiacca, Bo3pact 14—17 ner.

1.1.5 O0béM 1 cpok 0cBOEHUSsI IPOTPaAMMBbI

O6béM nporpammel -102 vaca

[Iporpamma paccuutana Ha 1 rox oOyueHus

1.1.6. Oco0eHHOCTH OpraHU3alui 00Pa30BaTEIbLHOIO Npolecca:

[Ipo10IKUTENBHOCTD OHOTO aKaJeMHuecKoro yaca-40 MUHYT

[lepepriB Mex Ty yueOHBIMU 3aHATUSIMU-10 MUHYT

OO11ee KOTMYECTBO YAaCOB B HE/IEIIO-3

3ansaTus npooaaTcs 1 pa3 B Hezento no 3 yaca

®dopma 00ydeHus: OUHas

dopma opranuzaii 00pa3oBaTEIBHOTO MPOIecca: WHANBUAYAIbHAS M TPYIIIIOBAs.

®opMbl peanuzannuu 00pa3oBaTebHON MPOrPAMMBI:

[lepeyeHp ¢GopM TOIBEACHUS WTOTOB pEaTHM3alUU MPOTPAMMBI: KOHTPOJIbHAs paboTa,
3alIiTa IPOCKTOB

1.2 Heanb u 3a1aun 0d1Iepa3BUBaloIeil NPOrpaMMbl

Henb: pa3BUTHE HHTEIIEKTYyalbHOTO M TBOPYECKOTO MOTEHIMAla JeTeld Ha OCHOBE
(dhopMHUpOBaHMS OTIEPALTMOHHBIX CIOCOOOB YMCTBEHHBIX JEHCTBHIl M0 PEIICHUIO TEOPETHUYECKUX
U IIPAaKTUYECKUX 33Ja4 B 00JIaCTH XUMHUH.

3amaun:

- (dopMupoBaTh IO3HABaTENIbHBIE CIIOCOOHOCTH B COOTBETCTBUM C JIOTUKOM
pa3sBUTHS XMUMHUYECKOW HAayKH, IpPAaBUIBHO MPHUMEHATh XUMHUYECKYHD TEPMHUHOJIOTHIO U
CHUMBOJIMKY;

- pa3BUBaTh JIOTUYECKOE M  TBOPYECKOE MBIIIJICHHE, YMEHHMS HaxOIWUTh
HECTaHJAPTHBIN MOJXOJA K PELICHHIO 33Ja4d W BbIOMpaTh pPAlMOHAIBHBIM CIOCOO peleHwus,
IPaBUIBHO OQGOPMIIATh pElIeHHE 33aJadyd, NPUMEHATh (U3MYECKUE BEIMYUHBI, €IUHULIBI
MHTEpHALIMOHAJIBHON CHCTEMBI U CIIPABOYHYIO HH(OPMALHIO;

- cnocoOCTBOBAaTh  (DOPMUPOBAHMIO  HABBIKOB  IPOBEIEHHS  XUMHYECKOTO
IKCIIEPUMEHTA;

- (opMupoOBaTh yMEHUE I€HEPUPOBATH MJIEH ONPEIEIATh CPEICTBA, HEOOXOAUMBbIE
IUISL MX pean3aluy;

- pPa3BUTb HAaBBIK MCIIOJIb30BaHMs PA3IMYHbIX HMCTOYHUKOB JUISL TOJIyYCHMS
XUMUYECKOH MH(OpMALMK W3 HAy4YHOM, TEXHWYECKOH M CHpPaBOYHOW JIMTEPaTypbl, MHTEPHET-
pecypcoB;

- CO3/1aBaTh CUTyallud KOM(OPTHON A1l JieTel pa3BUBAIOIIEH CpeJibl, YCIIEHIIHOCTH
JUIsl TIOBBIIIEHUS] COOCTBEHHOM CaMOOLICHKM U CTaTyca OOYyYarolIuXcs B IJ1a3aX CBEPCTHHUKOB,
NIE€JAaroroB U pOJUTENEH.

1.3 Ilnanupyemble pe3yJbTaThl:

MetanpeaMeTHble pe3yJbTaThbl U3y4eHUS Kypca «3a CTpaHUIlaMU y4eOHUKA XUMUM.
Pezynamusnvie ynusepcanvnvie yuebnvie oeticmeust
oOyyarornuecst Hay4JaTcs:

- IUIAHUPOBATh CBOM JICHCTBUS B COOTBETCTBUU C NIOCTABIEHHON 3aa4yel 1
YCIOBUSIMU €€ peanu3aliy, B TOM YUCIIE BO BHYTPEHHEM IIJIaHE;

- OLICHMBATH ITPaBUJIBHOCTH BBINIOJIHEHUS JEMCTBUS Ha YPOBHE aI€KBaTHOM
PETPOCIIEKTUBHON OLIEHKHU COOTBETCTBHUS PE3YJIbTAaTOB TPeOOBAHUSAM JJAHHOW 3a/1aud U 33aJauHOU



o0JacTu;

- aJeKBaTHO BOCIIPHHUMATH MPEUIOKECHUS U OLICHKY yUUTelel, ToBapuILeH,
pOIUTENEH U IPYTUX JIOJICH;

Ilo3nasamenvHule yHugepcanbHule yueOHbie Oelcmaus
oOyyJaroruecst Hay4aTcs:

- OCYIIECTBJIATH IMOMCK HEOOXOIUMON MH(POPMALIUH JUTS BHITIOJHEHUS Y4eOHBIX 3aaHUi
B OTKPBITOM HMH(OPMAIMOHHOM TIPOCTPAHCTBE, B TOM YHCJE KOHTPOJIHUPYEMOM IPOCTPAHCTBE
NHrepHera;

- HCIIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, B TOM 4YHCJIE MOJETH (BKJIIOYAs
BUPTYaJIbHbIE) U CXEMBbI (BKJIIOYAsl KOHLIENITYaJIbHBIE) [yl PELLICHUS 3a]a4;

- OpPHEHTHPOBATHCS HA pa3HOOOpa3He CrOCOOOB pEIICHUS 3a/1ay;

YCTaHABJIMBATH IPUIMHHO-CIICJCTBEHHBIC CBSI3U B N3y4aeMOM KPYTe SIBJICHUH;

- CTpOUTb PACCYKIEHHsS B (OpPME CBS3M MPOCTHIX CYKJIEHUI 00 00bEKTe, ero
CTPOEHUH,CBOMCTBAX U CBA3SX;

- 0000maTk, T. €. OCYIIECTBIATh T€HEPAIM3AIMI0 U BHIBEJICHUE OOIIHOCTU IS
HEJIOTOPSIJIa WITH KJIACCa EAMHUYHBIX OOBEKTOB HA OCHOBE BBIJICIICHUS CYIIHOCTHOM CBS3H;

- OCYIIECTBJISTH TOJBEICHUE 0T TIOHSITHE HAa OCHOBE PACIIO3HABaHUsI OOBEKTOB;

- BIIQJICTh PSJIOM OOIIUX MPUEMOB PEIICHHS 3a/ad.

Kommynuxamusnvle ynueepcanvnvie yuebnvie deicmeus
oOyuaroluecs: HayJarcs:

- YYUTBIBAaTh pa3HbIE MHEHUS W CTPEMHTHCS K KOOPAWHAIMU PA3IHYHBIX TO3HWINN B
COTPYIHUYECTBE;

- (opmynupoBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO;

- JIOTOBapUBaThCSA M MPUXOAUTH K OOLIEMY PELIEHUIO B COBMECTHOI NEATENbHOCTH, B
TOM YHCJI€ B CUTYyalluu CTOJKHOBEHUS! HHTEPECOB;
3aJ1aBaTh BOMPOCHI;

- aJeKBaTHO  HCMOJb30BaTh  peuUeBble  CPEACTBA  JUIA  pPEUICHUS  pa3jIM4YHBIX
KOMMYHHMKATHBHBIX 33/1a4, CTPOUTh MOHOJIOTUYECKOE BBICKAa3bIBaHHE, BJIAJIETh TUATOIHMYECKOMN
dhopmoii peun.

JInyHOCTHBIE Ppe3yJbTaThbl H3y4YeHHs Kypca «3a CTpaHMLIaMH YuyeOHMKAa XUMHW». Y
oOy4Jarormuxcst Oyayt copMupOBaHBI:

- MOTHBAIIMOHHAs OCHOBA Y4eOHOI eATeIbHOCTH, BKIIOYAIOIIAsl COLIMANIbHBIE,
y4ueOHO-TI03HaBaTEIbHbIEC U BHEIIHUE MOTHUBBI;

- y4eOHO-TIO3HABaTeNbHBIM HHTEpEC K HOBOMY YydeOHOMY Marepually U crocodam
pelIeHns HOBOH 3aauu;

- OpUEHTALIUA HAa IOHUMaHHUE MPUYUH yCIeXa B yUeOHOU NEATENILHOCTH, B TOM YHUCIIE Ha
CaMOAaHaJ3 U CaMOKOHTPOJIb pe3yjibTaTa, Ha aHAIU3 COOTBETCTBHS PE3Yy/IbTaTOB TPeOOBaHUSIM
KOHKPETHOM 33/1a4¥l, Ha TOHUMaHue MPeI0KEHUN U OLICHOK YUUTENel, TOBapHILeh, poauTeneit
U IpYTUX JOIEU

IIpeaMeTHbIe pe3yabTaThl H3ydeHUs Kypca «3a cTpaHULAMU YUeOHUKA XUMUN SIBIISETCS:

- 0CO3HaHME OOBEKTUBHO 3HAUYMMOCTH OCHOB XHMHYECKON HayKd Kak oO0JacTH
COBPEMEHHOTO €CTECTBO3HAHUS;

- pUOOPETEHUS OMBITA, UCIOIb30BAHUS PA3IMUHBIX METOJIOB U3yUEHNUs BEIIECTB;

- OBJIaZICHUE TpUeMaMu paboTel ¢ HH(OpMaIMed XUMHUYECKOTO COJep KaHus,
IIPEJICTaBICHHON B pa3Hoil opme.

- 3HAHHME: OCHOBHBIX XMMHYECKHUX 3aKOHOB; OCHOBHBIX IOJIOKEHUI TeOpUn

EKTPOJIUTUYECKON TUCCOLMALINY, THAPOJIN3A U AIEKTPOJIN3A;



-aHaJIM3 Pe3yIbTaTOB HAOIIIOJAEMBIX OIIBITOB, 00BSICHEHNE XUMUUECKUX PEAKLIUI C TOUKU
3peHUs U3yYEHHBIX TEOPHIl.

1.4. Conepsxanue oduepa3BuBaouieil NporpaMmbl
Y4eOHblIi I1aH

Neri/mm HasBanmue pasgea, KosunyecTBo yacos ®opma
TeMblI aTTecTauuu,
Bceero Teopus | IIpakTuka KOHTPOJIsI
1. Benenue 1 0 1 BxonHoii Tect
2. Momyns 1. 20 10 10
DNEeKTPOTUTHIECKAs

JCCOLIanus B
OPraHu4ecKou U
HEOPraHW4YeCKON XUMUU

2.1 DNEeKTPOTUTHIECKAs 4 2 2
JMCCOLIAaus B
OPraHNu4ecKou u
HEOPraHW4YeCKON XUMUU

2.2 PacTBOpBI A7IEKTPOIUTOB. 2 1 1
CunbHbIC U cl1a0bIe
AJIEKTPOJIATHI
2.3 HonHbIe peakiuu B 2 1 1
pacTBOpax dJIEKTPOJIUTOB
2.4 DIEKTPONPOBOTHOCTb. 2 1 1
Karnonsl 1 aHHOHEI
2.5 KadecTtBeHHbIC peakiuu 2 1 1
Ha KaTHOHBI U aHUOHBI
2.6 IMuaponus. YcnoBust 2 1 1
TUAPOJIN3a
2.7 Kucnas u menounas 2 1 1
cpena. MHaukatopsr
2.8 CoOBMECTHBIN THAPOITH3 2 1 1
2.9 IM'aaponu3 GmHAPHBIX 2 1 1 KontposbHoe
CcOeMHEHMI TECTUPOBAHUE
3. Moayas 2. Hemeraniasl 20 10 10
3.1 OO01as XxapakTepucTuKa 2 1 1
HEMETAJIOB.

BanenTHocTh U cTeneHu
OKHUCJICHUA aTOMOB

3.2 AnnoTtponus. 2 1 1
duznyeckue u
XUMHYECKHE CBOMCTBA
MIPOCTHIX BEUIECTB

3.3 [TonyuyeHnue HEMETAIIIOB 2 1 1
3.4 Bonopoansie 2 1 1
COEJIMHEHUS

HEMETAJUIOB, XapaKTeEP
3TUX COEOTUHEHUN

3.5 OKcHabl HEMETAJLIOB 4 2 2




3.6

Kucnoponaconepxamme
KHCJIOTHI

3.7

Conu
KHCJIOPOICOACPIKAIIINX
KHCJIIOT U aMMOHUA

KontpossHoE
TECTUPOBAHUE

Moayas 3.
OKuCcIANTENbLHO-
BOCCTAHOBHTEJIbHDbIE
peaKkuMu U 3J1eKTPOJIH3

20

10

10

4.1

OKHCIIUTENBHO —
BOCCTAHOBHUTEJIbHBIE
peakuuu. Baxueiime
OKHCIIMUTENH 1
BOCCTAHOBHUTEIIH

4.2

Pemenne OBP metonom
AJIEKTPOHHOTO OajaHca

4.3

[TonsiTue anexkrponusa.
DIIEKTPOJIN3 PACILIIABOB
1 PaCTBOPOB

4.4

3akonbl ®apanes. Yucno
®Dapages

4.5

Psan aktuBHOCTH
MeTaiuioB. I1moTHOCTE
ToKa. BbIxon no Toky

KoHTposbHbIE
YIPaXHEHUS

Moayab 4. Merajuibl

20

10

10

OcoOeHHOCTH CTPOSHUS
aTOMOB METAJIJIOB
TJIaBHBIX U TOOOYHBIX
noarpynn. dOusnueckue
CBOICTBA

5.2

XUMHAYECKHE CBOMCTBA

S

5.3

Haxoxnenue metan
JIOB B IIPUPOJIE U UX
TOJTyYCHUE

5.4

Twursl MeTaiuIoB.
Merannmnuecku
COEIUHEHUS

5.5

Koppo3us metannos.
WNuTtepmeramimapl

5.6

0O0630p cBOIICTB
HEKOTOPBIX METAIIJIOB -
AnroMuHHi, Kele3o,
XpOM, Mapraseil

KonTposibhbie
YOPaKHEHUS

Mopayas 5. Hayano
OPraHuYecKO XUMHH

20

10

10

6.1

VYraepoxa. Ctpoenue
atoMa. OCHOBHBIC
MOJIOKEHHSI TEOPHH
XUMHUYECKOTO CTPOCHUS
OpPraHU4eCKUX BEIICCTB.




6.2 Knaccudukarus 4 2 2
OpPraHU4eCcKUX BEIIECTB.
N3omepus u u3oMmepsl,
BUJIbl H30MEPHHU
6.3 [IpenenpHbIC 4 2 2
YTJIEBOAOPOMBI.
Henpenenbusie
YTJIEBOZOPOIBI
6.4 OnHOATOMHBIE CTIUPTHI 4 2 2
KapOoHoBbIE KUCTOTHI
6.5 Kupsl. Yriaeo sl 2 1 1
6.6 [Honumepsl 2 1 1 KoHnTponbHbIe
YIIPasKHEHHSI
1. Hrorosoe 3ansitue 1 - 1 Tect
Wroro: 102 50 52

Conep:xxanue y4eOHOro mjiaHa

Beenenue
[Ipaktuka: TecTOBBIN KOHTPOJIb
Mogyns |. Teopust 2IEKTPOTUTHIECKON TUCCOIUAIIMN U THAPOIIH3a

Teopust: DnexkTposMTHUECKass JUCCOLMANMS B HEOpraHWYecKoW Xumuu. CHIIBHBIE U
cialbie 2IEeKTPOIUTHI. PacTBOpHI 1ekTponToB. MloHHBIE peakiny B pacTBOpax AJIEKTPOJUTOB.
DNeKTponpoBOAHOCTh. KaTnoHbsl M aHnoHbI. KaduecTBEHHBIE peakluM Ha KAaTHOHBI U AHUOHBI.
I'mapomus coneit. YcnoBua nporekanus. Tumbsl rugponusa. Kucimas w umienodHas cpepa.
Nunukatopel. CoBMecCTHBIM THAponu3. ['uaponus OuWHApHBIX coenuHeHUU. Pemenue 3amauv;
W3yYCHUE HUCTOPUU OTKPBITUS XUMHYECKHUX OJJIEMEHTOB. HaxoxaeHuss ux B TMpUpPOAEC H
noJTydeHue; paboTa ¢ AOMOTHUTEIbHON yUeOHOM JIMTepaTypoil.
[Ipaktuka: JlabopaTopHbie pabOTHI IO TEME:
Peakiinu nonHoro ooMeHa.
KauecTBeHHBIE peakliii HA KATUOHBI U AHUOHBI.
I'maponus coseil.
Monyns Il. HemeTamsr

Teopus: OOmas xapakTEepPUCTHKAa HEMETAUIOB. BaJleHTHOCTh M CTENEHH OKHUCICHHS
aTOMOB. XapakTep XUMHYECKUX CBS3€d B COE€IMHEHUAX. AsuioTponus. DPuU3MYecKHe |
XUMHUYECKHE CBOMCTBA MpOCTHIX BemiecTB. [lopsaok B3aMMHOTO BBITECHEHHUS TaJOT€HOB W3
pactBopoB ranoreHuaoB. Ilomydyenne HemeramioB. BoaopoaHble COEIMHEHHMS HEMETAILIOB,
XapakTep dTUX coeauHeHnd. OKCHJIBI, KUCIOPOICOAEPKAIINE KUCIOTHI U cojid. O030p CBOWCTB
HEKOTOPHIX HEMETAJIOB — TaJIOT€HbI, KHUCIOPOJ, Cepa, BOJOpoH, a3oT, Qocdop, yriaepo,
KpeMHHUil. Penienue 3aiay; u3yuyeHue UCTOPUN OTKPBITHS XUMUYECKUX AJIeMeHTOB. HaxoxneHus
WX B MPUPOJIE U MOJIy4yeHHE; paboTa ¢ JONOIHUTEILHON yueOHOM TUTepaTypoi.
IIpaktuka: JlabopatopHsle pabOTHI:
[TosmydeHnue u CBOWCTBA rajJOTreHOB
[TosmmydyeHue u CBOMCTBA KUCIOPOIa
Cepa. CepoBomopoa. Cynbdusl
AMMmuak
docdhop
Yraepoa u ero COeIMHEHUs
Pemenune 3aga4d no teme.
Monayns Ill. OkucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIMH U JIEKTPOJIH3




Teopust: OKHUCIUTENBHO—BOCCTAHOBUTEIbHBIE pEAKIMH. BaxHelline OKUCIUTENH WU
BoccraHoButenu. Pemenne OBP wmetonmom snekrponHoro Oananca. [loHsTue anekTposmsa.
DnekTponu3 pacruiaBoB v pactBopoB. Ilonsarus: xaton u anoia. 3akonbl Dapazges. Yucio
@apanes. Pan akruBHoctn MeraioB. [lnotHocts Toka. Beixox mo Toky. Pemenue 3anau;
U3Y4YEHHE HCTOPUM OTKPBITUS XUMHUYECKMX »3JeMeHToB. HaxoxknaeHus uX B mpupoie u
noJy4yeHue; paboTa ¢ JOMOTHUTEIIBHON yueOHOH JIuTepaTypoil.

[TpakTuka: JlaboparopHas padoTa.
OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIUH.
Mogyns IV. Metans

Teopusi: OcoOEHHOCTH CTPOEHMSI aTOMOB METAJJIOB TJIABHBIX M MOOOYHBIX MOJPYIIIL.
®usnyeckue CBOMCTBA. XUMHUYECKHE CBOMCTBAa. HaxokIeHHe MeTajuioB B IPUPOAE U HX
nojiyueHre. Tumbl  meTamwoB.  Merammueckue — coenuHeHuss  Koppo3ust — MeTaisios.
WNurtepmeramumapl. O030p CBONCTB HEKOTOPHIX METAUIOB - AJIIOMUHUH, Kele30, XpoM,
Maprasetl.

IIpaktuka: Pemenne 3aaa4 mmo reme.
JlabopaTtopHast pabora.

XHUMHUYECKUE CBOMCTBA METAJJIOB.

Koppo3sus meramnos.
OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.
Monyns V. Hauano oprannueckoit XuMuu

Teopusa: IloHATHE OpraHMYECKOM XUMHUHM M OpPraHWYecKoro BemectBa. (OCHOBHBIE
MOJIOKEHHUSI TEOPUH XUMHUYECKOIO CTPOEHHUs opraHumdeckux BemiecTB. Kiaccudukanus
OpraHM4ecKux BemecTB. M3omepus u n3oMmepsl, BUAbl U3oMepuu. lIpenenpHbie yriieBogopobl.
Henpenenbusie yrimeBomopoasl. OmHoaToMHBIE CIHUpThl. KapOOHOBBIE KHCIOTHL. JKHPHI.
VYrnesoasl. [lomumepsl. Pemrenne 3a1a4; n3ydeHne HCTOPUM OTKPBITHSI XUMHUYECKUX 3JIEMEHTOB.
Haxosxnenust ux B pupo/ie ¥ MoJydeHue; padoTa ¢ JOTOJHUTEILHON YIeOHOM TUTEPATYPOd.
[IpakTuka: Pemenue 3a1ad mno teme.

2.0praHu3aliOHHO-NIEeAArorn4ecKue ycJI0BHsA
2.1 KayieniapHblii yueOHblii rpaduk

Ton Hara Jara Kon-Bo Koxa-Bo Koxa-Bo Pexum
oOy4eHHs | Havaia OKOHYAHUS | y4eOHBIX y4eOHBIX y4eOHBIX 3aHATUN
00y4eHUs 00yH. HEIEb THEHR 4acoB
lronx 2 ceHTs10ps | 29 mas 34 34 102 1 3ausaTHE
mo 3 yaca B
HEJICITIO

Kanukyner 125 gueit
26.10-04.11.25
31.12-11.01.26
22.03-29.03.26
29.05-31.08.26

2.2 YciioBus peaau3anui NPorpaMMbl: MaTepUAIbHO-TEXHHYECKOe, MeTOANYecKue

MaTepHaIbl
Ne HasBanue pasnena, MarepuanbHo- | @opmsbl, MeToabl, | Dopma yueGHOTO
TEMBI TEXHUYECKOE IIPUEMBI 3aHATUSA
OCHaIlICHHUE, oOyueHue
JnpakTuko-
METOUY.




Marepua

Bsenenue Cpenctea 1O | UnpuBuayanbHas JICKIUS
«Touka pocray U rpynnoBas
Monyns 1. Cpenctea 1O | UnpuBuayanbHas JIEKIIUS,
DNEeKTPOIUTHYECKAS «Touka pocra» U TpynmnoBas MPaKTUKYM
JUCCOLMAs B OPraHUYECKON
Y HEOPraHWYECKON XUMUU
Mopyns 2. Hemetais Cpenctea 1O | UnpuBuayanpHas JIEKIKA,
«Touka pocray U TpynmnoBas MPAKTUKYM
Mopyns 3. OKUCAUTEIBHO- Cpenctea 1O | UnpuBuayanpHas JIEKIIHS,
BOCCTaHOBUTEJIbHbBIE «Touka pocTa» U TpynmnoBas MPAKTUKYM
peaxkiuu 1 3JIEKTPOIIN3
Monyns 4. Metamisl Cpenctea 11O | UanuBuayanpHas JIEKIU,
«Touka pocTa» U TpynmnoBas MPAKTUKYM
Monyns 5. Havano Cpenctea 1O | UnnuBuayanpHas JIEKIKA,
OPraHUYeCKON XUMHUHU «Touka pocra» U TpynmnoBas MPAKTUKYM
Utorosoe 3anarne CpencrBa 1O | UnauBuayanbHas JICKITUSA,
«Touka pocra» Y TPynnoBas MIPAKTHKYM
3aHATHS TPOBOAATCS B y4eOHOM KaOuHeTe, OOOpyJOBAaHHOM MYJIbTUMEIUHHOMN

CUCTEMOM, CTOJI TIpPENoAaBaTessi OCHAIIEH MepCOHAIBHBIM KOMIIBIOTEPOM
nporpaMMHbIM obecrieueHreM Microsoft Office u Beixonom B Internet.
B ydyeOHoM kaOuHeTe MJODKHO OBITh HE MeEHee
OCYILIECTBIICHUS IPOTPaMMBbl HEOOXOIUMO cieyroliee 000pya0BaHUE:
cToa — 15 mT. mim 8 mT. U3 pacyera MOCaaAKM 2 YEIOBEK 3a MapTy;
cTyn -15 mr.;
Iocka — 1 mir.;
MEePCOHAIBHBIN KOMITBIOTEP IS TpenoaaBarens — 1 mrT.;
MyJIbTUMEMIHAS cucTeMa (B T.4. 3KpaH, MPOEKTOp, ayAuocucTema) — 1 mr.;
HabOp PeaKTUBOB U XUMUYECKO MOCY/IBI.
Harnsanueie mocoOus:
1) KosIeKIMsSI MUHEPAJIOB ¥ TOPHBIX TOPO/I;
2) KOJUIEKIIHSI METAJJIOB U CILIABOB;
3) KoJuIeKIUs HEPTH ¥ HEPTETIPOYKTOB;
4) KOJUIEKIMS IJIacTMacc;
5) KOJIIEKIUsl MUHEPATIbHBIX YA0OpeHUi;
6) KOJUIEKIIUS KaydyKOB U BOJIOKOH;
7) MOI€TN KPUCTAJUIMYECKUX PEIIETOK.
Y4eOHbIe MOCOOUs HA MEYaTHON OCHOBE:
1) [Tepnoanueckas cucrema /.11 Menneneena;
2) Tabnuua pacTBOPUMOCTH KHUCIIOT, COJIeH, OCHOBAHMIA;
3) BIEKTPOXUMUYECKHUH PAA HATIPSKEHHS METAJIOB;
4) tabnuua ’nekrooTpunarensHocty mo [lonunry;
5) Tabnuiia 3HaU€HUH CTAaHIAPTHBIX TEPMOAMHAMUYECKUX BETUYHH.

15 mocamouyHBIX MeECT.

C JIMIOCH3MOHHBIM

Hnst

OpraHI/ISaHI/IOHHHe YCJIIOBUA, TO3BOJIAIOINHEC PCATIM30BATL COACPIKAHUC JOTIOJTHUTEIIbHOM
O6paSOBaTeHLHOﬁ nporpamMmsl NpeAnoJIararoT HaJImaue O60py,[[OBaHI/I$I HOCHTpa «Touka pocTa»:




[udposas
nabopaTtopus
y4eHUYECKast

Hudposoii narunk pH He MeHee 4 mT.

Hudposoii narunk CO2 He MeHee 4 miT.

Hudposoii naTynk TeMieparypsl He MeHee 4 mIT.

Becs anexrponnsie yueousie 200 T He Menee 4 1mrT.
CoenuHuTenbHBIE IPOBOA, IPOTPAMMHOE OOECIIeUeHHE,
METOJMUECKIE YKa3aHHs HE MeHee 4 MIT.

KomrutekT nocyast
1 000pyIOBaHUS
JUIS YUEHUYECKUX
OTIBITOB

[TaTuB 1a00paTOPHBIN XMMUYECKUN HE MeHee 4 IIIT.

Jloxka Juid CKUTaHUS BELECTB HE MeHee 4 MIT.

Crymka dapdopoBasi ¢ mecTHKOM He MeHee 4 mIT.

HaGop 6anoxk st xpanenus TBepAbix peaktuBoB (30 — 50 mu1) He MeHee
4 .

Habop cxisiHOK ((pr1akoHOB) 11 XpaHEHUS! paCTBOPOB PEAKTHBOB HE
MeHee 4 mT.

Ha6op mpooupok (I1X-14, I1X-16) ne menee 16 mit.

CnuproBka He MeHee 4 IIT.

['oprouee 1t cnUPTOBOK HE MeHee 4 IIT.

dunbrpoBanbHas Oymara (50 mit.) He MeHee 4 1miT.

Konba konnyeckast He MeHee 4 mIT.

[Tamouka cTexsiHHAS (C PE3UHOBBIM HAKOHEYHUKOM) HE MeHee 4 IIT.
Yamreuka A71s BbIlIapuBaHus (BbIMIapUTeNIbHAS Yallleyka) He MeHee 4 mIT.
MepHbIii uMHAp (TUIaCTUKOBBIN) HEe MeHee 4 IMT.

Boponka crekinsinHas (Manasi) He MeHee 4 mT.

Crakan crexsastaabii (100 Mi1) He MeHee 4 miT.

I"azooTBOTHAs TpyOKa HE MeHee 4 mIT.

JleMOHCTpanmoHHOE
o0opynoBaHue

CTOJMK NOIbEMHBIHN

[lITaTuB 1EMOHCTPAIMOHHBIA XUMHYECKUI

Anmnapat aJisi IpOBECHUS XUMUYECKUX PEaKInid

KommuiekT mepHBIX K0JI0 Majoro oobema

Ha6op daakonos (250 — 300 mu ist XpaHEHHST PaCTBOPOB PEAKTHBOB)
JenuTenbHast BOpOHKA

YcTaHoBKa 7151 HEPETOHKH BEIIECTB

®dapdopoBas cTyIKa ¢ IeCTUKOM

Kommtekt Tepmomerpos (0 — 100 C; 0 — 360 C)

Kommiekt "HabGop mMoneneit kpuctauimueckux pemerok” (anmasa,
rpadura, yriekuciIoro rasa, xeies3a, Maruusi, MeJif, IOBapeHHOMN COJH,
1o/1a, JIbJIa WJIM KOHCTPYKTOP I COCTABIICHUSI MOJICKYJ)

Kommiekt
XAMHYECKUX
PEaKTUBOB

Hab6op «KucnoTel» (a30THas1, cepHasi, cojisiHast, oprodochopHas)
Hab6op «'mapoxcuply (Tuapokcu 6apus, THAPOKCH]T KaJIns,
TUAPOKCHI KaJIbITUs, THIPOKCU HATPHUS )

Hab6op «Okcumbl MeTamuioBy (UTFOMUHUS OKCHJI, OapHsi OKCHI, JKeJe3a
(1) oxcup, kampimst okcua, maraus okcua, meau (1) okenn, nuHka
OKCH]T)

Ha6op «lllenounbie u m1en049HO3EeMENbHBIC METAIITB) (JTUTHMA, HATPUH,
KaJIBITH )

Hab6op «MeTtannb» (adtOMUHUH, KeTe30, MarHUi, Me/lb, IIMHK, OJIOBO)
Ha6op «lllenounbie u m1e1049HO3EMENbHBIC METAIITB) (JTUTHMA, HATPUH,
KaJTbITHiA )

Hab6op «OruneomnacHsie BemecTBa» (cepa, hocdop (KpacHbIii), OKCHT
ocdopa(V))

Habop «l"anorens» (noj, Opom)
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Ha6op «I"amorenunpr» (aTIOMHHUS XJIOPHI, aMMOHHUS XJIOpU, Oapus
xnopu, xenesa (1) xiopun, kaaust WOAWI, Kaaust XJOPHUI, KaTbIUs
XJIOPH, TUTHUS XJIopu, Maruus xinopun, meau (11) xmopua, Hatpus
Opomu1, HaTpusi PTOPHIL, HATPHS XJIOPHI, IUHKA XJIOPH]T )

Ha6op "Cynbdatsl, cyabpuasl, cyabQuTel" (aTOMUHES Cyabdar,
ammoHus cynbdart, xenesa (1) cyapdun, xenesa (1) cynbdar, 7-mu
BOJIHBIH, Kanus cyabdar, kobanbra (1) cynsdar, maraus cynbdar,
menu (1)) cynsdar 6e3Boausbiit, meau (1) cynsdar 5-tu BoaHBIH,
HaTpUs Cynb(QuI, HATpUs CyIb(UT, HATPUS CyIb(ar, HATPUS
ruapocynb(ar , HUKes cynbhaT

Hab6op "Kap6oHnatel" (ammoHus KapOoHart, kanus kapooHar, meau (1)
KapOOHAT OCHOBHOM, HaTpus KapOOHAT, HATPHs TUAPOKapOOHAT)
Habop "®ocharsl. Cunukatsl" (kanus MoHOruapooprodpocdar, HaTpus
cUIIMKAT 9-TH BOJHBIN, HATpHsI opTOdocdar Tpex3aMeleHHbIH, HAaTpHs
muruapodocdar)

Hab6op "Aueratsl. Ponanunesl. Coenunenus sxenesa' (kamus anerar,
kanusi peppo(ll) rexcanmannn, kanus peppo (I11) rekcanmonun, Kamus
pOIlaHM I, HATPHUS aIleTaT, CBUHIIA alleTaT)

Hab6op "Coenunenus mapranma” (kauus nepmanranat, Maprania (1V)
okcu, mapranna (I1) cynsgar, Maprauia Xmaopus )

Ha6op "Coenunenus xpoma" (aMMOHHS TUXpOMaT, Kajus AUXpoMar,
kanus xpomar, xpoma (111) xmopun 6-Tu BoIHBII)

Ha6op "HutpaTsr" (amroMuHUsS HUTPAT, aMMOHHUS HUTPAT, KaJIUs
HUTpAT, Kaablust Hutpat, Meau (I1) HuTpat, HaTpus HUTpaT, cepedpa
HUTpAT)

Hab6op "Muaukaroper" (JTakMOUA, METHIIOBBIN OpaH)KEBBIH,
(dhenondTanenn)

Hab6op "Kucnopoacoaepxarnire opraHu4eckue BemiecTna’ (aeTox,
TJIMLEPUH, TUATUIIOBBINA 3QUp, CIUPT H-OYTUIIOBBIN, COUPT
M30aMUJIOBBIH, CIUPT U300YTUIIOBBIN, CIIUPT 3TUJIOBBIN, EeHO,
(hopmanuH, 3TUIICHTJIMKOJIb, YKCYCHO-3THUJIOBBIN 3(pup)

Hab6op "YrueBomopoasr" (6eH3uH, TeKcaH, He(Thb, TOIYOII,
IUKJIOr€CKaH )

Hab6op "KucnoTtsr oprannueckue"” (KHCIOTa aMUHOYKCYCHAsI, KHCIIOTA
OeH30iHas, KUCII0Ta MacIsiHAas, KUCJI0Ta MypaBbUHAasl, KUCIOTa
OJIEMHOBAs, KUCIIOTA MaJbMUTHHOBAS, KUCJIOTA CTEAPUHOBAS, KHCIIOTa
YKCYCHasl, KHCIIOTa [IaBejeBas)

Hab6op "YrieBoasl. AMUHBI" (aHWJIMH, aHWJIMH CEPHOKUCIBIN , [1-
TII0K03a, METUJIAMUH THAPOXIIOPHU] , caxaposa)

Kommiekt

KOJUIEKIIUU U3

CITMCKa

Komnexnus "Bomokua"

Konnexuus "KaMmeHHBIH yroib v MPOIyKTHI €ro nepepadboTku'
Konneknus "Meraiis! 1 criaBel"

Kosnekuus "Munepaiisl 1 ropHbie opo bt (49 BuI0B)
Komnnekus "MunepanbHbie yaoopeHus"

Komnekus "Hed1s 1 npoykTsl ee nepepaboTku”
Konnekmus "Ilmactmaccsr”

Konneknus "Tomnuso"

Komnexkuus "Yyryn u cransp"

Komnexuus "Kayayk"

Komnexkuus "lllkana tBepnoctu”
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HaGopsb! 1151 MOIenMpoOBaHus CTPOSHUS OPraHMYECKUX BEIIECTB
(yueHunueckue)

[udposas
nabopaTopHs 1Mo

xuMuH (0a30BBII
YpOBEHB)

OO0ecrieunBaeT BBIMOTHCHUE J1a00PATOPHBIX PA0OT MO XUMHUHU Ha YPOKax
B OCHOBHOM IIIKOJIE ¥ TPOEKTHO-UCCIIET0BATEIBCKON AEATEITBHOCTH
yUaIuXCA.
Komrmnekranus:
BecnipoBo1HOM MyJIBTUIATYNK 110 XUMUU C 4-Ms BCTPOCHHBIMH
narunkamu: Jatauk pH (0...14 pH)
JlaTyrK BBICOKOM TeMriepatypsl (Tepmonapusiii) (-200...+130 C)
Hatuuk snextponpoBoaumoctu (0...200 mxCwm; 0...2000 MxCwm;
0...20000 MxCm)
JHatuuk Temmepatypsl miatuHoBsIH (-40...+180 C)
OTaenbHble JAaTYUKHU:

JlaTynuK ONTUYECKON MIOTHOCTH
AKkceccyapsl:

Kab6enp USB coemuHuTENBbHBIN 3apsaHOe YCTPOUCTBO ¢ Kadernem
miniUSB USB Anantep Bluetooth 4.1 Low Energy

KpaTkoe pykoBoCTBO O AKCIUTYaTaluu nu@poBoii Jadboparopun
Ha6op maGopatopHoi OCHACTKH
[IporpammHOe obecrieueHne
Meroandeckue pekomeHnaanuu (s yaenuka - 40 pabot u st
yuutens) Hanuune pycckosi3pI9HOTO caiiTa MmoAep>KKH, HaTuiue
BHJICOPOJIUKOB.

2.3.DopMBbI KOHTPOJISA

Bua koHTpOJIs

e npoBenenust

JInarnocTuyeckuii
HHCTPpYMeHTapuii((popMbl,
MEeTOAbI,HATHOCTUKH)

Bxo/1HOM KOHTPOJIb

Onpenenenue ypoBHs
pa3BUTHSI 00yJaOIIUXCS,
BBISIBJICHHE UHTEPECOB ,
TBOPUYECKUX CIIOCOOHOCTEMH

Becena, nabmronenue,
TECTUPOBAHUE

Tekyuii KOHTPOJIb

O1leHKa KayeCcTBa OCBOEHMS
yueOHOro MaTepuana
MIPONJCHHON TEMBbI:
OTCJIEXKHMBaHNUE aKTUBHOCTHU
oOyuaronmxcs, ux
TOTOBHOCTHU K BOCIIPHUSITHIO
HOBOTO, KOPPEKTUPOBKA
METOJI0B O0y4YeHHUs

Onpoc, KOHTPOJILHOE
3aJjaHle, OTKPBITOE 3aHATHE,
TECTUPOBAHUE

IIpomexyTOUHBIN KOHTPOJIb

Onpenenenne ycrenHoCTH
pa3BUTHs 00yUaroIerocs
YCBOEHHSI UM IIPOTrpaMMBbl Ha
OTIpE/IeTIEHHOM JTare
oOyueHus

3auér, KoH(epeHuus u Jp.

Htorossiii KOHTPOJIb

Omnpenenenne ycreuHoCTr
OCBOEHHMS ITPOTPaMMBbI U

[Ty6nn4HOE BBICTYIIICHHE,
3allMTa MPOEKTa.
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YCTaHOBJICHUSI COOTBETCTBUS
JOCTHKEHUH TUIAHUPYEMBIX
pe3ynbTaToOB

2.4 OueHoYHbIe MATEPHAJIBI

[Inanupyemslie Kpurepun Buns! kouTpOsIa | Jluarnocrruyeck
pe3yJIbTaThl OLICHUBAHUS IIPOMEKYTOYHOU | UM
aTTecTaluu WHCTPYMEHTApHU
u
(popmsr,
METO/IbI,
JTIMArHOCTHKH )
cucrema TMO3UTHUBHBIX | -IIEHHOCTHBIE -TeKYIIUH -
[IEHHOCTHBIX OPHUEHTAINH | YCTAHOBKH, -TeMaTUYECKUI VHJIMBHTyaTbHbI
W pacHIMpEeHHe  OIbITa | -MOTHUBAIUS K | -UTOTOBBIN € 1 IPYNTIOBbIe
o | ACATENBHOCTH MO3HAHUIO " paBoTEL,
= 00y4eHHI0,
5 -aKTMBHOE y4acTUE B }
2 COLIMATIBHO aHKeTHPOBaHUE,
E 3HAYUMOU -TECTUPOBAHMUE,
NeATEIIHHOCTH. -HaOIIOAEHHE,
2 | MO3HABaTCIBHbIC -TIOHNMaHHE, -Gecena,
8. | KkoMMyHHKaTHBHbBIE -[IPUMEHEHHE, -ye6HO-
= ¢
s peryiasTUBHbBIE -TBOPYECKOE IpaKTHIeCKHS
S g HCIIOIB30BaHUE.
1 yuyeOHo-
OCO3HaHHE  OOBEKTUBHO | - MOHUMAaHUE.
3HAYMMOCTH OCHOB | -IPUMEHEHHE TOSHABATCIEHEIC
XAMHYECKOH HayKM Kak | (MCIOJIb30BaHUE 3a1aq,
obmacTu  COBPEMEHHOTO | 3HAHW npu -IIPOCKTHI.
€CTECTBO3HAHUS peuieHun  y4eOHBIX
puoOpeTeHus OTIBITA, | 3a7a4)
WCIIOJIb30BAHUS -(yHKLIHOHANb-
Ppa3InYHBIX METOJIOB | HOCTb
W3y4YeHUs BEIIECTB | (MCIOIb30BAHKE
OBJIAJICHUE MpUeMaMH | 3HaHUU npu
pabotel ¢ wuHbOpMaIUEn | pereHur
XUMHUYECKOTO YKU3HEHHBIX
CoJIepKaHus, CUTYaIui)
© | IPEACTABJIEHHONW B pasHOU
é (dbopmMe 3HaHHE: OCHOBHBIX
2 | XUMHYECKHX 3aKOHOB;
o | OCHOBHBIX MOJIOXKEHU N
£ | Teopun
NEKTPOIUTUYECKOIN
JUCCOIMAIlMY, THUIPOJIN3a

U BJICKTPOJIN3a;
- aHaJIn3 PE3yJIbTATOB.
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MpernapaToB U CpeAcTB ObITOBOM Xxumun.// Xumus B mkodie.- 2002.-Ne 9. c. 73-80
baxenora O.}0. Ilpecc-koHdepenius "Heopranndeckre coequHEHMs B Hamen sxu3Hu"// Xumust
B mkouie.-2005.-Ne 3.-c. 67-74.
Iabpuensa O.C. Xumus. 9 xnace. - M.: [Ipoda, 2000-2003
Iabpuensa O.C., JIeicoBa I'.I'. Xumus. 11 xiace.- M.: [Ipoda, 20001-2003
l'onoBuep B.H. IIpaktukym-06001ieHre Mo Kypcy OpraHHYecKor XWMuH.// XuMUs B HIKOJE.-
1999.- Ne 3.- c. 58-64
I'pocce 3., Baiicmanrens X. Xumust s modo3HaTenbHbIx. — JI.: Xumus, 1985
3anmonbekux [.1O. DnextuBHbIH Kype "Xumus B ObiTy".// Xumus B mkode. -2005.-Ne 5.- ¢. 25-26
Ceeproxuna T.B. Ctapble onbITEI ¢ HOBBIM cojiepxkanueM. // Xumus B mikose.-1999.- Ne 3.- c.
64-70
CrpoiikoBa C.. ®akynpratuBHbI Kype "Xumus u numa".// Xumus B mkoie.-2005.- Ne 5.- c.
28-29
SIkoBumuH JI.A. XUMHUYECKHE OMBITHI C JICKAPCTBCHHBIMHU BelecTBamu. // XUMHUS B IIKOJIE.-

2004.-Ne 9.-C. 61-65.

NHTepHeT-pecypcesl
https://chem-ege.sdamgia.ru

http://neznaika.pro/test/ege/chemistry

http://window.edu.ru Matepuainsi caiita «becriatHas 5eKTpoHHas OMOIHOTeKa OHIalH «EnuHoe

OKHO K 00pa30BaTeIbHbIM pecypcam)

http://school-collection.edu.ru Marepuassl caiita «ExuHast Kouiekius mudpoBbIX 00pa3oBaTeIbHBIX
pecypcoB»

http://fipi.ru Matepuainsi caiita «PenepanbHblii HHCTUTYT M€AArOTHIECKUX U3MEPEHUI
http://nashol.com/2014070678743/tipi-himicheskih-zadach-i-sposobi-ihresheniya-8-11-klass-

novoshinskii-i-i-novoshinskaya-n-s-2005.html.
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