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I[MosicHuTEIBbHASA 3aIUCKA.
Pabouas yueObHast mporpamma Jjisi U3y4eHHs Kypca « XUMUs» ydalumucs 8-
9 kmaccoB (0a30BBI YpPOBEHB) COCTaBJicHA Ha OCHOBAaHHHM CIICAYIOIIUX
HOPMAaTUBHO-IIPABOBBIX JOKYMEHTOB:

1. Konctutymus Poccuiickoit @enepanuu (c1.43);

2. ®enepanbubiii  3akoH oT 29.12.2012 Ne 273-®3 «0O06 oOpa3zoBaHuu B
Poccuiickoit @eaeparun» (¢ UBMEHEHUSIMUA U IOTIOJTHEHUSAMM);

3.®enepanpubiii 3ak0oH "O BHeceHuu u3MeHeHuit B DenepanbHblil 3akoH "OO
oOpazoBanun B Poccuiickoit  @egepauuu" 1O BOONpOcaM  BOCIHUTAHMS
obyuaromuxcsa" ot 31.07.2020 N 304-D3;

4. denepanbHbIi TOCYJApPCTBEHHBIM 00pa30BaTENbHBIA CTAHIAPT OCHOBHOTO
obmrero ob6pazoBanus (yTBepxkieH npukazoM MunHoOpHayku P® ot 17 nexabps
2010 roma Nel897, B pemakuuu npukazoB oT 29.12.2014r. Nel644, or
31.12.2015r. Nel1577);

5. Tlopsimok opraHu3auy ¥ OCYIIECTBICHUs] 00pa30BaTeIbHON JCATEILHOCTH
0 OCHOBHBIM 00II€00pa3oBaTeNIbHBIM IporpaMMaM — 00pa30BaTeIbHBIM
mporpaMMaM HayajdbHOTO OOIIEro, OCHOBHOIO OOIIETr0 W CpeIHEro OoOIIero
oOpaszoBanus (yTBepxkaeH mpukazom MunucrepctBa IIpocsemenuss P® ot 28
aBrycta 2020 roma Ne 442);

6. CaHUTapHO-3MUIEMHUOJIOTHYECKUE TPeOOBaHUS K YCIOBHUSIM M OpTraHHU3alluu
oOydyenus B obOmeoOpazoBartenbHbIX yupexaeHusx CanlluH 2.4.2.2821-10
(yrBepxaensl [locranoBnenneM ['TaBHOTO TOCYIapCTBEHHOTO CAaHUTAPHOIO Bpaya
P® ot 29 nexabps 2010 roga Nel89, c mamenenusmu ot 29.06.2011 1. Ne 85, ot
25.12.2013 Ne 72, o1 24.11.2015 Ne 81);

7.1lpukaz MunuctepcrBa npocsemeHus P® or 20 mas 2020 r. Ne 254
yTBEPKIEH (enepalibHbIN NepeueHb yUeOHUKOB, JOMYIIEHHBIX K HUCIIOIb30BAHUIO
IpU peasn3aliii UMEIOIINX TOCYIapCTBEHHYIO aKKpeIUTaIlui0 00pa3oBaTEeIbHBIX
nporpaMM HAYaJIbHOTO OOINEro, OCHOBHOTO OOINEro, CpeIHero OoOIIero
oOpa3oBaHus OpraHu3alusIMH, OCYUIECTBIISIIOIITIMHU o0pa3oBaTeIbHYIO
JeSTENbHOCTh. 3apeructpupoBano B Muntocte PD 14 centsops 2020 .
Perucrpamuonnsiit Ne59808.

8. IIpukaz MunHucTepcTBa oOpa3oBanus W Hayku Poccuiickoit ®denepanuu oT
09.06.2016 Ne 699 "OO yTBepX)ICHHM MEPEUYHSI OpPTraHU3aAIMNA, OCYIIECTBISIOMINX
BBITYCK YYE€OHBIX TOCOOMH, KOTOpPBIE OMYCKAIOTCS K WCIOJIb30BAHUIO TIPH
peanu3alyl MMEIOUIUX TOCYJApCTBEHHYIO aKKpEOUTAlMI0 00pa30oBaTelbHBIX
MporpaMM  HAYaJbHOTO OOINEero, OCHOBHOTO OOIIEro, CcpeaHero oOmero
obpazoBanusa" (3apeructpupoan B Muntocte Poccun 04.07.2016 Ne 42729).

9. Ilpuka3z Muno6paayku ot 23.08.2017 Ne 816 «O6 yrBepxkaenuu [lopsiaka
MIPUMEHEHUS OpraHu3alusIMH, OCYILIECTBIISIIOIUMHU 00pa3oBaTeIbHYIO
NEATENbHOCTh, 3JIEKTPOHHOIO OOYyYEeHHUs, IHCTAHIMOHHBIX OO0pa30BaTEIbHBIX
TEXHOJIOTUH MPHU peann3aii o0pa3oBaTEIbHbBIX POTPAMM»;

10. Meronnueckue peKOMEHJALMK [0 pealu3aluu  00pa3oBaTebHBIX
MporpaMM HayaJbHOTO OOIIEro, OCHOBHOIO OOIIEro, CpeaHEero oO0IIero
oOpa3zoBaHus, O0OO0pa30BaTENIbHBIX MPOrpaMM CpeaHero mnpodeccuoHaIbLHOro
oOpa3oBaHusT W  JIONOJHUTEJIBHBIX  O0OIIE00pPa30BATENbHBIX MPOrPAMM  C



MPUMEHEHUEM D3JIEKTPOHHOTO OOYYEHUST M JUCTAaHUMOHHBIX O0pPa30BaTENIbHBIX
TEXHOJOTu» (muckMo MuHucTepcTBa npocselienus Poccuiickoit @eaepannu ot
19.03.2020 Ne I'/1-39/04);

11. IlpumepHas ocHOBHasi 0Opa3oBaTelibHAs MPOrpaMMa OCHOBHOTO OOUIEro
oOpazoBanus (ogo0peHa denepaabHBIM HAYYHO-METOAUYECKUM O0OBEITUHEHUEM T10
oOiemMy oOpa3oBaHHUIO, TPOTOKOJN 3acenanus or & ampenss 2015r. Nel/l15, B
penakiuu  nportokona Ne 3/15 ot 28.10.2015 denepanbHOoro yueOHo-
METOJUYECKOT0 O0BEIMHEHUSI TI0 00IIeMy 00pa30BaHUIO);

12. OcHoBHasi oOpa3oBaTeNibHasl MPOrpaMMa OCHOBHOT'O O0IIEro oOpa3oBaHUs
MBOVY COIII Ne 36 r. benropona, yreepxkaerHass 21.06.2014 roma Ne 1471 (c
JOTIOJTHEHUSIMU U U3MEHEHUSIMHU )

13. Ilporpamma Bocniutanuss MbOY COIII Ne 36 r. benropoaa, yTBepKacHHas
18.06.2021 rona, npuka3 Ne 811;

14 Konnenmuss  mpenojaBaHust ~ yuyeOHOro  mpeamera  «XUMHS» B
o0pa3oBaTeIbHBIX OpraHU3AIMIX Poccuiickoit  ®enepaunn  (yTBEpKIEHA
pemiennem Komnernn MunncrepcrBa npocsemienus Poccniickoit ®enepanun 03
nexkadpst 2019roga Ne I[TK-48H).

B paboueit nporpamMmme coOrogaeTcsi MpeeMCTBEHHOCTh C MPUMEPHBIMU
nporpaMMamMi HadyajibHOTO 00IIero 00pa3oBaHusi, B TOM YUCJIE U B UCTIOJIb30BAHUU
OCHOBHBIX BUJIOB Y4€OHOM AESATEIHHOCTU 00YUaIOUTUXCS.

HNannas Pabouas nmporpamMmma MOKeT OBITh peaii30BaHa B TOM YHUCIE C
NPUMEHEHHEM JTUCTAaHIIMOHHBIX 0Opa30BATENIbHBIX TEXHOJOTUNA M AJIEKTPOHHBIX
o0pa3oBaTeIbHBIX PECYPCOB, TAKUX KaK:

«Poccuiickas anexrponHas mkojay (https://resh.edu.ru/)

«Aunnekc.Yaeonnky» (https://education.yandex.ru/home/)

«IKmacey (https://www.yaklass.ru/)

«Yuu.py» (https://uchi.ru/)

" LECTA" — https://lecta.rosuchebnik.ru/

"BuprtyanpHas mkosa" https:/www.vsopen.ru/,
HNuTepHeT-pecypcos:
https://infourok.ru/school
https://edu.sirius.online/#/
https://www.youtube.com/

Heab 1 3a1a4u y4eOHOr0 npeamera.

OCHOBHbIE Heiu N3YUEHUS] XUMUU HaNlPaBJICHBbI:

®  Ha ocgoeHue gaxcHeuwux 3HaHut 00 OCHOBHBIX MOHSATUSX U 3aKOHAX
XUMHH, XHMUYECKON CUMBOJIUKE;

® Ha o6ladeHue ymeHusmMu HAOMIOAATh XUMUYECKUE SIBIICHUS,
MPOBOAUTh XWMHUYECKUU JKCIHEPUMEHT, NPOU3BOJUTH pPACUYETHI HA OCHOBE
XUMUYECKUX POPMYJ BEIIECTB U YPABHEHU XUMUUECKUX PEAKIIUA;

®  Ha pazeumue TO3HABATEIbHBIX HWHTEPECOB W HWHTEIUICKTYalbHbBIX
crocoOHOCTE B mpollecce  MPOBEACHUS  XMMHUYECKOrO0  JKCIEPUMEHTA,
CaMOCTOSITEJILHOTO TMPUOOPETeHUsT 3HAHUM B COOTBETCTBUM C BO3HHUKAIOIIUMU



KU3HEHHBIMU IOTPEOHOCTAMY;

® Ha eocnumauue OTHOIICHHS K XUMHM Kak K OJHOMY U3
(yH1aMEHTaJIbHbIX KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY OOLICYEIOBEYECKOMN
KYJbTYPBI;

®  HA NpuMeHeHue NONYYEHHbIX 3HAHUU U YMeHuti I 0e30IacHOoro
MCIIOJIb30BaHUSl BEIIECTB U MaTepuasoB B OBITY, CEIbCKOM XO34WCTBE U Ha
MPOU3BOJCTBE, pPEHICHUS MPAKTHUYECKUX 3aJad B  TIOBCEJIHEBHOM  KU3HH,
MPEeAYNpeXICHUs SBICHUM, HAHOCSIIMX BpEJ 3J0POBBIO UEJIOBEKAa M OKpYXkalolee
cpeze.

OpnHoll M3 BaKHEMIIMX 3aga4 OCHOBHOTO 00Iero oOpa3oBaHUs SIBISETCS
NOJrOTOBKa OOYy4YalIIUXCS K OCO3HAHHOMY UM  OTBETCTBEHHOMY BBIOOPY
KU3HEHHOTO M TpodeccroHanbHOro myTd. OOyyaromuecs MOMKHBI HAay4YUThCS
CaMOCTOSITEIILHO CTABUTH LIEJIM U ONPEAEIATh MyTH UX TOCTHXKEHUS, UCTIOJIb30BATh
OpUOOPETEHHBI B IIKOJIE ONBIT B PEAJbHOM KU3HHM, 32 paMKaMH Y4eOHOTro
nporecca.

XuMHUS Kak y4eOHbIN MpeMeT BHOCUT CYIIECTBEHHBIN BKJIaJ B BOCITUTAHUE
U pa3BUTHE O0YYAIOUIMXCS; OHA MPU3BaHA BOOPYXUTh UX OCHOBAMHU XMMHYECKUX
3HaHUM, HEOOXOJUMBIX J/JI TIOBCEIHEBHOM >KM3HU, 3aJ0XKUTh (DyHIAMEHT s
JaNbHEUIIIEr0 COBEPIICHCTBOBAHUS OSTUX 3HAaHMUN, a TaKXKe CIOCOOCTBOBATH
0e30macHOMY OBEACHUIO B OKPY’KaIOIIeH cpeie u Oepe’KHOMY OTHOLIEHHUIO K HEll.
Pa3BuTne mO3HaBaTENBHBIX HMHTEPECOB B  MPOLECCE  CAMOCTOSATEIHLHOTO
NpUOOPETeHUsST XUMUYECKUX 3HAHUW W HUCIOJb30BaHHE PA3IUYHBIX MCTOYHHUKOB
UH(POPMAIIMH, B TOM YHCIIE KOMITBIOTEPHBIX.

Bocniutanune yOeXIEHHOCTH B TMO3UTHUBHOM pPOJM XUMUU B IKU3HU
COBPEMEHHOT'0 00111ecTBa, HEOOXOIUMOCTH XUMHYECKH I'PAMOTHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U OKPY>KaIOIIEH cpejie.

Y4eOHO-MeTOAUYECKUIT KOMILTCKT.

*"apa H.H. Xumusa. Pa6oune nmporpammel. [IpenmeTHas 1uHusS y9eOHHKOB
I'.E. Pymzutuca, ®.I'. ®enpnmana. 8-9 kmaccel/ H.H. T'apa. — M.: IlpocBemenue.

*Pymutuc ['.E. Xumus: 8§ xin.: yueb. nus obmeoOpa3oBaT. YupexxaeHui /
I'.E. Pyasutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.

*Pymutuc ['.E. Xumus: 9 xin.: yueb. nns obmeoOpa3oBaT. YupexxaeHui /
I'.E. Pyasutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.

*Tapa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: [IpocBemienue.

*Tapa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. — M.: [IpocBemienue.

OO0mas xapakTepucTHKa y4eOHOI 0 mpeamera.

B coxmepxanum JgaHHOrO Kypca TMpPEACTaBICHBI OCHOBOMOJIATrarOIINE
TEOPETUYECKHUE CBEACHHUS M0 XMMHUH, BKIIOYAOIIAE U3YYEHUE COCTABA U CTPOCHUS
BEIIECTB, 3aBUCMMOCTH UX CBOMCTB OT CTPOCHUS, HCCIENOBAHUE 3aKOHOMEPHOCTEN
XUMHAYECKHX TMPEBPAIICHUA W IyTEd YNOPABICHHUS HMH B LEIAX MOJIYyYEHUS
BEILIECTB, MATEPUAIIOB, SHEPTHH.

Conepxanue y4eOHOro MpeaMeTa BKIKOYAET CBEICHUS O HEOPraHWYECKUX



BEILECTBAX, WX CTPOCHUM M CBOMCTBaX, a TaKKe€ XHMHUYECKHX IpOLEccax,
NpOTEKAOUIMX B OKpykawmeMm wmupe. Haunbonee crnoxHble 3IE€MEHTHI
OyHIaMEHTaJIbHOrO sipa cojaepkaHus o01ero oOpa3oBaHUs MO XUMUU, TaKHe,
KAaK OCHOBBI OPraHMYECKON M MPOMBIIIJIEHHON XMMUHU, IEPEHECEHBI B MPOrpaMMy
cpeaHei (mosiHoM) 0011e00pa30BaTEIbHON MIKOJIBI.

TeopeTHueckyl0 OCHOBY H3Y4YEHHUsI HEOPraHMYECKOW XHMHH COCTaBISET
aTOMHO-MOJIEKYJISIpHOE ydeHue, nepuoanueckuii 3akoH .M. MeHnneneesa c¢
KpaTKUMHM CBEICHMSIMHM O CTPOEHHMM aTOMOB, BHJaX XHUMHYECKOW CBS3H,
3aKOHOMEPHOCTSIX MPOTEKAaHUU XUMHUYECKUX PEaKIIHil.

B wu3ydenum Kypca 3HauuTeNbHa POJIb OTBOJUTCA XHUMHYECKOMY
HKCIIEPUMEHTY: MPOBEJCHUIO MPAKTUYECKUX U JAOOPATOPHBIX PabOT U ONMHMCAHUIO
UX pe3yJbTaTOB; COOJIIOICHUIO HOPM M TMpaBWJ TMOBEACHUS B XUMHUYECKHUX
nabopaTopusix.

B kauecTBe 1LIEHHOCTHBIX OpPHUEHTHUPOB XHMHUYECKOrO0 OOpa30BaHUs
BBICTYIAIOT OOBEKThI, U3y4YaeMble B KypCc€ XUMHH, K KOTOPBIM Yy OOy4aromiuxcs
dopMupyercsi LEHHOCTHOe OTHouieHue. I[Ipu 3ToM Beayllyro poJjib HUIparoT
NO3HABaTEIbHbIE IIEHHOCTH, TaK KaK JAHHBIN y4eOHBIN MPeAMET BXOAUT B TPYIITY
NPEeIMETOB TO3HABATEIBHOTO IMKJIA, IJIaBHAS 1e€Jb KOTOPBIX 3aKII0YaeTcs B
U3YYEHHUH TIPUPO/IBI.

OCHOBY no3nagamenvHblX  YeHHOCHMENl OCTABIAIOT  HAay4HbIE  3HAHUS,
HaydHble MeToAbl MNo3HaHUA. [lo3HaBaTenbHBIE IIEHHOCTHBIE OpHEHTALUH,
(GopmMupyembie B IpoLecce U3yUEHHUs] XUMUU, TIPOSIBIISIFOTCS B IPU3HAHUU!

° HGHHOCTI/I HAay4YHOI'O 3HaHMH:, HpaKTH‘IGCKOﬁ 3HaAa4YUMOCTH,
AOCTOBCPHOCTH,
° HGHHOCTI/I XUMHYCCKHUX MCTOAOB HMCCICIOBAHUA )KMBOH M

HEKUBOU TTPUPO/IBIL;
Pa3Butre no3HaBaTENbHBIX LIEHHOCTHBIX OPUEHTALMN COJIEpXKaHUS Kypca
XUMHH TI03BOJIIET CPOPMUPOBATH:

. YBaXUTEIbHOE OTHOIIEHHUE K CO3UIATEIBbHOW, TBOPUYECKOMN
NeSITeHHOCTH,

. [Tornmanue He0OXOIUMOCTH 3/IOPOBOTO 00pa3a KU3HHU;

. [ToTpe6asTh B 6€3yCIIOBHOM BBIMOTHEHUHU MPABUI 0€30MaCHOTO
UCTIOJIb30BAaHMS BEIIECTB B TOBCEHEBHOM JKU3HU;

. CosnarenpHbIil  BBIOOp ~ Oynymedt — mpodeccroHalIbHOU
JeSITETHbHOCTH.

Kypc  xumum  obnamaer  BO3MOXKHOCTAMHM  1Jd  (OPMHPOBAHUS
KOMMYHUKQMUBHBIX  UEHHOCmeEll, OCHOBY KOTOPBIX COCTAaBJISIFOT — MPOLECC
oOmieHus, TpaMOTHasI pedb. KOMMYHHUKAaTHUBHBIE 1IEHHOCTHBIC OPUEHTAIlMH Kypca
CIOCOOCTBYIOT:

. [IpaBUIIbHOMY HCIOJIB30BAaHUIO XWMHUYECKOH TEPMHUHOJIOTUU

CUMBOJIUKU;

. Pa3Butnio moTpeOHOCTH BECTH HUAJIOT, BBHICAYIIMBATH MHEHHUE

OMIMOHEHTA, y4aCTBOBATh B INCKYCCHUU;

. Pa3ButHio ymMeHHsI OTKPBITO BbIpa)xkaTb M apTryMEHTUPOBAHO

OTCTanBaTh CBOIO TOUKY 3PEHUS.



MecTto npeamMera «XMMHUM» B Y4e¢OHOM IJIaHe.

Oco0OeHHOCTh Kypca XUMHUU COCTOMT B TOM, 4YTO JUIsl €r0 OCBOEHUS
IIKOJIbBHUKK ~ JOJDKHBI  00JIajaTh  HE  TOJBKO  ONPENEJICHHBIM  3alacoMm
MIPEABAPUTEIBHBIX €CTECTBEHHO — HAyYHBIX 3HAHUM HO M JOCTATOYHO XOPOIIO
pPa3BUTBHIM aOCTPAKTHBIM MBILUJIEHUEM. DTO SIBISETCSA TJIABHOM MPUYMHOM TOTO,
YTO B Y4€OHOM IIJIaHE ATOT MPEAMET MOSBISIETCS OCIEIHUM B Py €CTECTBEHHO -
HAyYHBIX JUCLUILINH.

B yyebHOM milaHe HAa M3y4Ye€HHE XMMHUHU B OCHOBHOMW IIKOJE OTBOJAUTCA 2
yuyeOHBIX Yaca B HEJEI0 B TEYEHUH JBYX JeT — B 8 U 9 kmaccax; 136 yueOHBIX
3aHATHUU.

JInuHOCTHBIE, MeTanipeIMeTHbIE U NPeIMeTHbIe Pe3yJIbTaThl
0CBOCHHS y4e0OHOro nmpeamMera.

Jluunocmuvie pesynomamot’

BOCIIUTAaHHE POCCUHUCKON TpakTaHCKOW HWJISHTUYHOCTH: TATPUOTHU3MA,
M00BM M YBXKEHUS K OTEUECTBY, YYyBCTBAa TOPJIOCTH 3a CBow Poauny, 3a
POCCHICKYI0 XMMHYECKYI0 HayKy; (OpMUPOBAHHME LIETOCTHOIO MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAYKH M OOIIECTBEHHOMN
NPaKTUKU, a TaKXe COIUaIbHOMY, KYJIBTYPHOMY, SI3IKOBOMY M JYXOBHOMY
MHOTOOOpa3ui0  COBPEMEHHOr0  Mupa;  (OPMHUPOBAHUIO  OTBETCTBEHHOIO
OTHOIIEHUS] K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K CAaMOPa3BUTHIO H
caM0o00Opa30BaHHUIO HAa OCHOBE MOTHBAIMU K OOYYCHHIO M IIO3HAHUIO, BHIOOPY
npoguiabHOTO O0O0pa3oBaHUs Ha OCHOBE WHGOpPMAIUM O CYIICCTBYIOIIHUX
npodeccusix W JTUYHBIX TNPOPECCHOHANBHBIX MPEANOYTEHUH, OCO3HAHHOMY
MOCTPOCHUIO HHJUBUAYAJIBHOW 0O0pa30BaTCIbHOM TPACKTOPHUHM C  YYETOM
YCTOWYMBBIX TMO3HABATEIbHBIX WHTEPECOB; (HOPMHUPOBAHUIO KOMMYHUKATHBHOM
KOMIIETEHTHOCTH B  00pa3oBaTenbHON, OOIIECTBEHHO TIOJIE3HOW, Yy4eOHO-
MCCJIeI0BATEIhCKON, TBOPUECKON U IPYTUX BUAAX JEATEIHHOCTH; (OPMUPOBAHHE
MOHUMAaHUS [IEHHOCTH 37J0POBOTO U 0€301acHOr0 00pa3a KU3HM; YCBOCHHUE MTPaBUII
WHIUBUIYATbHOTO M KOJUIGKTHBHOTO O€30MaCHOTO TMOBEICHUS B UYPE3BBIYAHBIX
CUTyallusX, YIPOXKAIOUUX JKU3HU W 370pPOBBI0 JIOJeH; (opmupoBaHue
MO3HABATEIbHON U MH(OPMALIMOHHON KYJIBTYpPbl, B TOM YHCJI€ PA3BUTHUE HABBIKOB
CaMOCTOSATETILHON pabOThl € YYEOHBIMU TMOCOOWSIMHU, KHHUTAMHU, JOCTYITHBIMH
WHCTPYMEHTAMH U TEXHUYECKUMHU CPEJCTBaAMH WH(DOPMAITMOHHBIX TEXHOJIOTHIA,
dbopMHupOBaHNE OCHOB DKOJIOTHYECKOTO CO3HAHUS Ha OCHOBE MPU3HAHUS IICHHOCTH
KU3HU BO BCEX €€ MPOSBICHUSX U HEOOXOAMMOCTH OTBETCTBEHHOI'O, OEPEXHOTrO
OTHOILIEGHUSI K OKpYXalllell cpene; pa3BUTHE TOTOBHOCTH K PEHICHUIO
TBOPYECKHX 3aJa4, YMEHHUS HAXOJUTh AaJCKBaTHbIE CIIOCOOBI TMOBEACHUS W
B3aMMOJICUCTBUS C MapTHEPaAMU BO BpeMsl yUeOHOU M BHEYUEOHOU JesTeIbHOCTH,
CIIOCOOHOCTU OILICHUBATH MPOOJIEMHbIE CUTyalldd M ONEPAaTUBHO NPUHUMATH
pelIeHns B pa3IM4YHbIX TPOTYKTUBHBIX BUJIaX JACSTEIbHOCTH.




Memanpedmemnule pe3yivmamoi’

OBJIaJICHUE HABBIKAMHU CaMOCTOSITEJIBHOIO MPUOOPETEHHs] HOBBIX 3HAHUH,
opraHu3aluyd y4eOHOM JEsTeNbHOCTH, IIOMCKa CPEACTB €€ OCYILECTBIICHHUS;
YMEHHE IUIaHUPOBATh IYTH JOCTHXKEHUS LEJIEd Ha OCHOBE CaMOCTOSITEIBLHOTO
aHanM3a yCIOBUM U CPENICTB UX JOCTUKEHUS, BBIAEIATH AIbTEPHATUBHBIE CIIOCOOBI
JOCTHXKEHUsI 1IeJIM U BbIOMpaTh Hambosee 3(PPeKTUBHbINA COC00, OCYIIECTBIAThH
MO3HABATEIBHYIO Pe(IICKCHI0O B OTHOUICHUM NEUCTBUN MO PEIICHUIO YYEOHBIX U
MO3HABATEIbHBIX 3aJa4; YMEHHE TOHMMAaTh MPOOJIEMy, CTaBUTh BOIPOCHI,
BBIIBUT'aTh THUIIOTE3y, [aBaTh ONpPENEJICHUS TMOHATUSAM, KIACCU(DUIIMPOBATH,
CTPYKTYpUpPOBaThb MAaTe€puall, NPOBOJUTh OKCIEPUMEHTHI, apryMEHTHPOBATH
COOCTBEHHYIO TIO3UIMIO, (POPMYJIMPOBATH BBIBOJIBI W 3aKJIIOUEHUS; YMEHHE
COOTHOCUTH CBOM JI€MCTBUS C IUIAHUPYEMBIMH pE3yJbTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLIECCE AOCTHKEHUS PE3yJIbTaTa, ONPEAEIISTh
CrocoObl  JEHUCTBUM B paMKax TMpeIOKEHHBIX YCIOBUH U TpeboBaHUM,
KOPPEKTUPOBAaTh CBOM JACHCTBHS B COOTBETCTBUU C HM3MEHSIOLIEHCS CUTyallUi;
dbopMupoBaHME U pPAa3BUTHE KOMIIETEHTHOCTH B O0JIACTH HCIOJIb30BaHUS
UHCTPYMEHTOB U TEXHHYECKHX CPEACTB HMH(POPMAIMOHHBIX TEXHOJOTUNA KakK
MHCTPYMEHTAJIbHOM OCHOBBI Pa3BUTHS KOMMYHHMKAaTHBHBIX M I103HABaTEJIbHBIX
VYV]I; ymenue co3maBaTh, NIPUMEHSATh W NMPeoOpa3oBbIBATH 3HAKK U CHMBOJIBI,
MOJIENTM W CXEMbl JJisi pElIeHHs Yy4yeOHBIX MO3HABATENbHBIX 3a7ad; YMEHHE
U3BJIEKaTh HMH(OPMALMIO U3 Pa3iIMYHBIX HCTOYHUKOB, CBOOOJHO IOJb30BATHCS
CIIDAaBOYHOM JIUTEpAaTypOW, B TOM YHUCJIE M Ha OJJICKTPOHHBIX HOCUTEIAX,
co0nroaTh HOPMBI MH(MOPMAIMOHHOM M30MpaTEeNbHOCTH, 3TUKHM; YMEHHME Ha
IIPAKTUKE II0Jb30BaTbCd OCHOBHBIMU JIOTMYECKMMHU IIpUEMaMHU, METOJAMHU
HaOJIIOAeHMS, MOZEIIUPOBAHMNS, OOBSICHEHH, peuieHus npobiieM,
IIPOTHO3UPOBAHUA U [Ip.; YMEHUE OPraHU30BaTh CBOIO JKU3Hb B COOTBETCTBHUU C
OpPECTaBICHUSIMU O 3J0pOBOM 00pa3e KHU3HU, MpaBaXx M OOA3aHHOCTSIX
rpaXKJaHWHa, LEHHOCTAX OBbITHUS, KYJIbTYphl M COLMAIBHOTO B3aMMOJACHCTBUSA;
YMEHUE BBIIOJHATH ITO3HABATEIbHBIC M IPAKTUYECKHUE 3aJaHUsA, B TOM YHCIIE
IIPOCKTHBIC; YMEHHME CaMOCTOSATEIBHO M apryMEHTHPOBAHO OLICHUBATH CBOU
AeMcTBUS U JEHCTBUS OJTHOKIACCHUKOB; YMEHUE paboTaTh B rpymme- 3(pPpeKTuBHO
COTpYAHMYATh M B3aUMOJCHCTBOBATH HAa OCHOBE KOOPAMHALMU PA3IUYHBIX
MO3UIMH MTPU BBIPAOOTKE OOIIETO pelIeHUs B COBMECTHON JEATEIbHOCTH; CIYyIIaTh
IIapTHEpa, KOPPEKTHO OTCTAaMBaTh CBOIO ITO3HULMIO; MPOAYKTHBHO pas3pellaTh
KOH(DITUKTHI.

IIpeomemmnvie pe3yromamol:

(¢opMupoBaHUE EPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX MPEICTABICHUH O
BEIIECTBAX, WX IMPEBpPAIlEHUs M IPAKTMYECKOM NPUMEHEHHM; OBJAJCHUE
MOHATHHMHBIM aNIlapaTOM H CUMBOJMYECKUM SA3BIKOM XWMHH; OCO3HAHUE
O00BEKTUBHOM 3HAYMMOCTH OCHOB XMMHYECKON HAayKd Kak 00JacTh COBPEMEHHOTO
€CTECTBO3HAHNSA, XMMHYECKUX ITPEBPALICHUA HEOPTraHWYECKUX M OPraHWYECKUX
BEILECTB KAK OCHOBBI MHOTHUX SIBJICHHI )KMBOM M HEXXUBOM NPHUPOJBI; yriyOieHue
IIPEACTABICHNA O MAaTEepPUAJIbHOM €IMHCTBE MHUpPA; OBJAJEHHE OCHOBaMU
XUMHYECKOM TI'PaMOTHOCTH; CIIOCOOHOCTBIO aAHAJIM3UPOBaTh U  OOBEKTHUBHO
OLICHMBATh KU3HEHHbIE CUTYallUH, CBSI3AHHBIE C XMMHEM, HABBIKAMH O€30I1aCHOrO




oOpalieHusi ¢ BEUIECTBAMHU, UCIOJIb3yEMbIMH B TMOBCEIHEBHOW >KU3HU, YMEHUEM
aHAIM3UPOBATh U IUIAHMPOBATH HKOJOTMYECKH O€30MacHOE MOBEACHHE B LEAX
cOepexeHuss 30pOBbsl M  OKpyXKarowel cpeasl; (OpMHPOBAHUE YMEHHIA
yYCTaHaBJIMBATh CBSA3M MEXKIY PEAJbHO HAOJI01a€MbIMU XUMUYECKUMHU SIBICHUSIMU
U TpolleccamMH, MPOUCXOIAIIMMU B  MHUKPOMHUpPE, OOBACHITH IPUYUHBI
MHOT000pa3usi BEIIECTB, 3aBHCHUMOCTb INPUMEHEHHS BEIIECTB OT HUX CBOWCTB;
MPUOOPETEHHE OMbITA MCIOJIB30BAHMS PAa3IUYHBIX METOIOB M3YYECHHS BEILECTB;
HaOJIIOICHHS 32 UX MPEBPAIICHUSIMU IPHU MPOBEICHUU HECIOXKHBIX XUMHUYECKUX
HKCIIEPUMEHTOB C HCIOIB30BaHUEM JIaDOPATOPHOIO OOOPYIOBaHUS;, yMEHHUE
OKa3blBaTh IIEPBYI0 I[OMOIIb IIPU OTPABICHMAX, OXKOrax M APYIrUX TpaBMaXx,
CBSA3aHHBIX C BEUIECTBAMU M J1a0OpATOpPHBIM OOOpPYAOBAHHEM; OBJaJCHHE
npueMamu paboThl ¢ HH(pOpMaLMEl XMMHUUYECKOro COAEpX aHus, NPeCTaBICHHOM
B pa3Ho#l (hopme; co37aHUE OCHOBBI AJi (POPMUPOBAHUS MHTEPECA K PACIIUPEHUIO
U YIIIyOJICHHIO XMMHUYECKUX 3HAaHUI U BBIOOpAa XUMUU KaK NPO(UIBHOTO IIpeIMeTa
OpU TEepexojie Ha CTYNEeHb CpeaHero oomero oOpa3oBaHus; (popmupoBaHue
IIPEACTABICHUA O 3HAUYCHUM XUMHUYECKOW HAyKH B pPELICHUU COBPEMEHHBIX
HKOJIOTHYECKUX TPoOieM, B MPEIOTBPAIIEHUN TEXHOTCHHBIX M JKOJOTMYECKHUX
KaracTpod.

Conep:kanue nmporpaMmmbl
8 kiacc (70 yacos, 2 4yaca B HeJ1eJ110)

Pazgen 1. OcHoBHble TNOHATHUA XUMHUUA (YPOBEHb ATOMHO-
MOJIEKYJISIPHBIX MPeACTABJIEHHU )

[Ipenmer xumun. XuMus KakK 4YacTh €CTECTBO3HaHMWA. BemectBa u ux
cBolicTBa. YucTele BeliecTBa U cMeCH. MeToAbl O3HAHUS B XUMHUH: HaOIIOACHHE,
skcriepuMeHT. [lpuembr OGe3omacHO paboTHl ¢ 000pyAOBaHWEM W BEIISCTBAMHU.
CtpoeHue maaMeHHu.

Uucteie BemecTBa M cMmecd. CrocoObl OYMCTKH BEMISCTB: OTCTAaWBaHUE,
dbunpTpOBaHUe, BBITIApUBAHWE, KPUCTAILIM3AIMA, IUCTHWLIANUS. Dusnueckue u
XUMHUYECKHE SIBJICHUA. XUMHUYECKHE peakuuu. [Ipu3Haku XMMHUECKUX pEaKLHUU U
YCJIOBUS BOBHUKHOBEHUS M TEUECHUSI XUMUYECKUX PEAKIIUH.

ATOMBI, MOJIEKYyJIbl W  HOHBL.  BemectBa  MOJEKYJISIPHOTO U
HEMOJICKYJISIpHOTO  cTpoeHus. Kpucrtammyeckue ¢ amopdHbIe BeIIEeCTBa.
Kpucrannmueckne pemeTku: WOHHAsA, aroMHas W MoJsiekyJsapHad. [IpocTteie u
CJIOKHBIC BEIIECTBA. XHUMHUYECKHH AJIE€MEHT. MeTaiuibl U1 HeMeTaulbl. ATOMHAas
enquHuIia Maccel. OTHOCHUTENbHAsT aTOMHasi Macca. S3pIK XuMUH. 3HAKH
XUMHUYECKUX AJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTBAa. XUMHUYECKUE
dbopmynel.  OTHOcUTENbHasT  MOJEKYJIsApHas  macca. KadecTBEeHHBIH |
KOJIMYECTBEHHBIN COCTaB BEIIECTBA. BBIUHCICHUS O XUMHYECKHM (OopMyaMm.
MaccoBas 10Jis1 XAMHUYECKOT0 JIEMEHTA B CJIOKHOM BEIIECTBE.

BanentHOCTh  XMMHUYECKMX 3JeMEHTOB. OmnpeneneHue  BaJIEHTHOCTH
3JeMEHTOB 10 (opmynam OuHApHBIX coenuHeHu. CocTaBiIECHHE XHUMHUUYECKHUX



dbopmyn OMHAPHBIX COSTMHEHUH IO BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIDHOE YYE€HHE. 3aKOH COXPAHEHHS MacChl BELIECTB.
Kusup u npesrensHOcTh M.B. JIoMOHOCOBa. XMMHMUYECKHME YypaBHEHUA. THIIBI
XUMHUYECKUX PEAKIHAM.

Kucnopoa. Haxoxnenue B npupoze. [lonyuenue kuciopoa B 1a00patopuu
U MPOMBINUIEHHOCTU. DU3NYECKME U XUMUUYECKUE CBOMCTBA Kuciaopoaa. ['opeHue.
Oxkcunpl. Ilpumenenue kucinopoaa. Kpyrosopor kucinopoga B mpupojge. O30H,
ajutoTponus kuciopoaa. Bo3ayx u ero cocras. 3amura atMocpepHOro Bo3ayxa OT
3arpsA3HECHUN.

Bonopon. Haxoxnenue B npupose. [lonydenue Bomopoia B tabopaTtopuu u
npombliuieHHOCTH. Du3znueckne U XMMUYECKUE CBOMCTBA Bojopoaa. Bomopon —
BOCCTAHOBUTEIIb. Mepbl 0e30MmacHOCTH MpH paboTe ¢ BoaopoaoM. IIpumeneHue
BOJOpOAA.

Bona. Meroabl onpeaeneHusi CoCTaBa BOAbI — aHAJIN3 U CUHTE3. PU3n4ecKue
cBoiicTBa BOJbl. Boma B mpupose M crocoObl €€ OYMCTKU. Ajspaiusi BOJIBL.
XuMHYECKHME CBOMCTBA BOAbl. IIpumeHenue Boawsl. Boma — pacTBOpuUTENb.
PacTBopuMoOCTS BeliecTB B Bojie. MaccoBasi 10151 paCTBOPEHHOTO BEIIECTRBA.

KonunuectBeHnble oTHOlIeHUsT B Xxumuu. KoimdecTBo BemiectBa. Moib.
Monsipaass Macca. 3akoH ABorajnpo. MosspHbiii 00beM Ta30B. OTHOCHUTEIbHAS
IJIOTHOCTH ra3oB. OObEMHBIE OTHOIIICHUSI Ta30B MPU XUMUUYECKUX PEAKITUSIX.

Baxseiilmue Kiaacchl HEOPraHMYECKUX coeAuHeHul. OKCHIABI: COCTaB,
knaccudukaims. OCHOBHBIE M KHUCJIOTHbIE OKCHUIbl. HomeHKkiaTypa OKCHIOB.
Pu3nyuecKrue U XMUMUUYECKHE CBOWCTBA, NTOJIyYEHUE U IPUMEHEHUE OKCUJIOB.

I'unpoxcuasl. Knaccudukanus ruapokcuoB. OcnoBanusi. Cocrtas. [lenoun
U HepacTBOpUMBbIE OCHOBaHMS. HomeHknatypa. ®u3nueckue M XHUMHYECKHUE
CBOMCTBa OCHOBaHWHW. Peakums HeuTpamuzamuu. I[lonydeHne u TpUMEHEHUE
OCHOBaHUN. AM(OTEPHBIE OKCHJIBI U TUIPOKCHUIBI.

Kucnotel. CocrtaB. Knaccudpukanus. Homenkmarypa. Dusmyeckue u
XUMHUYECKHE CBOWCTBA KUCIIOT. BBITECHUTENBHBIN PsJI METAJUIOB.

Comu. CocraB. Knaccudukanusa. Homenknatypa. dusnmyeckue CBOHCTBa
coneit. PactBopuMocCTh coneit B Bojme. XuMHYecKue cBoWcTBa coiieil. CrocoOsl
nony4denus coisiei. Ilpumenenue coinei.

['eHeTnueckass CBsSI3b MEXIAY OCHOBHBIMH KJIAaCCaMU HEOPTaHUYECKUX
COCIMHEHU.

JemoncTpanuu. O3HakomiieHHE C 00pas3laMu TMPOCTBHIX U CIOKHBIX
BemiecTB. CrocoObl  OYHMCTKM  BEIIECTB:  KPUCTAJUIM3ALMS, JAUCTHILIALMS,
xpoMartorpadus. OnbIThl, TOATBEPKAAIOLINE 3aKOH COXPAHEHUSI MACChI BEIIECTB.

[Tonyuenue u coOupaHue KUCIopoaa METOJOM BBITECHEHHUS BO3yXa U
BoJbl. Ompesiesienne coctaBa Bo3nyxa. Koiiekyus neghmu, KAMEHHO20 Yyl u
npoOyKmoe ux nepepadomriu.

[Tonyuyenue Bonopoja B anmapare Kuna, mpoBepka BoJopoaa Ha YUCTOTY,
TOpEHHE BOJIOPO/Ia, COOMpaHUEe BOJOPOIa METOJAOM BBITECHEHHUS BO3JyXa U BOJIBIL.

AHnainm3 Boabl. CHHTE3 BOJIBL.
3HAKOMCTBO ¢ 00pa3IaMi OKCHI0B, KHCJIOT, OCHOBAaHUM U COJICH.
Hevitpanuzanus meénoum KucaoTol B NPUCYTCTBUM UHIUKATOPA.



JlabopaTopHble onbIThl. PaccMOTpeHne BENIECTB € pa3INYHBIMU
¢usznueckumu cBoiicTBamu. Paznenenue cmecu ¢ noMonibio MarauTa. [Ipumepst
(pU3HYECKUX U XUMUYECKUX SIBICHUHA. Peakiiuu, WiuoCTpUpYyIOIINE OCHOBHBIE
NPU3HAKU XapaKTepHBIX peakiun. Paznoxenne ocHoBHOro kKapoonata meau (11).
Peakuys 3aMemeHUs] MEIU KEITE30M.

O3zHakomIieHHEe ¢ 00pa3liaMu OKCHJIOB.

BsaumogeiictBre Bogopoaa ¢ okcuaom meau (11).

OnbIThL, MOATBEPKAAIOIINE XUMUUYECKHE CBOMCTBA KUCJIOT, OCHOBAHUM.

IIpakTyeckue padoThI

o [IpaBuna TexHuKU 6€30MaCHOCTHU MPHU pabOTe B XUMHUECKOM
kabuHere. O3HaKOMIIEHHE ¢ 1a00pPaTOPHBIM 000PYIOBAHHUEM.

e OuncTKa 3arpsA3HEHHON MOBAPEHHOW COJIU.

e [IonydyeHue u cBOMCTBA KUCIOPOIa

o [IonydyeHue BOAOpOJA U U3YUYEHHUE ETO CBOMCTB.

o [IpuroroBieHne pacTBOPOB COJIEH C ONPEACIEHHON MAaCCOBOU J10JIEH
PacTBOPEHHOIO BEIIECTBA.

o Pemienune skcnepuMeHTanbHbIX 3a7a4 N0 TeMe «OCHOBHBIE KIIACChI
HEOPraHUYECKUX COCTUHEHUI.

PacuyerHble 3a1a4u:

Borunciienne 0OTHOCUTENbHON MOJIEKYJISIPHOM Macchl BELIECTBa MO popMyIie.
Breluncnenne MaccoBO#l J0JM 371EMEHTA B XUMUYECKOM COETUHEHHH.
VYcranoienue npocteiiield GopmMyIibl BEIIECTBA IO MAaCCOBBIM JIOJISIM 3JIEMEHTOB.

HaxoxneHnue MaccoBoi 0JIM paCTBOPEHHOTO BELIECTBA B PACTBOPE.
Brluncnenne Mmaccel paCTBOPEHHOTO BEUIECTBA U BOJIBI ISl IPUTOTOBJIECHUS
pacTBoOpa onpenesIEHHON KOHIEHTPALUH.

OO0bEMHBIE OTHOILIEHUS Ta30B IPU XUMUYECKUX PEAKITUAX.

Brrunciennst mo XuMU4ECKUM ypaBHEHHUSIM MaccChl, 00bEMa 1 KOJIMYECTBA
BEIIECTBA OJTHOTO U3 MPOJYKTOB PEAKIIUU 10 MACCe UCXOAHOTO BEIIECTBA, 00BEMY
WJIN KOJIMYECTBY BEUIECTBA, COJEPKAIIETO ONMPEACIEHHYIO JOJII0 IPUMECEH.

Paznen 2. Ileproauyeckuii 3aKOH U MEPUOAMYECKAS CUCTEMA
xumunueckux 3jeMenToB /.. MenpaeneeBa. CTpoeHue aToma.

[lepBbie TOMBITKM KiIacCUPUKANNKA XUMHYECKUX AJIEeMEHTOB. [loHsTHE O
IpyInax CXOAHBIX 3JEMEHTOB. ECTECTBEHHbIE CEMEMCTBA LIEJIOYHBIX METAUIOB U
ranoreHoB. bnaropognsle rasel.  Ilepuogmueckuit 3akon J[.M.Menneneesa.
[lepuoanueckass cucremMa Kak €CTECTBEHHO — Hay4yHOEe KJIacCH(HUKAIUA
XAMHYECKUX DJIEMEHTOB. TabmuuHas (opma mpencTaBieHus KIacCH(PUKAIUH
XUMUYECKUX djeMeHToB. CtTpykTypa T1abmuubl «llepuonuueckass cucrema
xumudeckux saemenToB J[.M. MenaeneeBa» (kopotkas ¢popma): A- u b- rpymnmsl,
nepuoabl. PU3NYECKUNA CMBICIT TIOPAIKOBOIO JIEMEHTa, HOMEpa IEPUOIa, HoMepa
IpyNIbl (711 3IEMEHTOB A-TpyIIi).

Crpoenue aTtoma: siIpo U ANEKTpoHHAss 00osouka. CocTaB aTOMHBIX SIAE:
MPOTOHBI W HEUTPOHBI. M30TOmBI. 3aps aTOMHOIO sapa, MacCOBOE YHCIIO,
OTHOCHUTENIbHasi artoMHass Macca. CoBpeMmeHHas (GOpPMYJIUPOBKA  IOHSATHUSA
«XUMUYECKUN JIEMEHT.

ONeKTpoHHass 000JI0YKa aToma: IOHATHE 00 SHEPreTMYeCKOM YPOBHE



(?JIEKTPOHHOM CJIO€), €r0 €MKOCTHU. 3allOJIHEHUE DJIEKTPOHHBIX CIIOEB Y aTOMOB
AJIEMEHTOB TMEPBOTO — TpeThero mnepuoaoB. CoBpemeHHas (HOpPMYIHPOBKA
MEPUOANYECKOr0 3aKOHA.

3HaueHue repuoAaudeckoro 3akoHa. Hayunele poctmxenus ..
MenaeneeBa: MCHPABICHUE OTHOCUTEIBHBIX ATOMHBIX MacC, MNpPEeACKa3aHue
CYLIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB, MEPECTAHOBKA XUMHYECKUX IJIEMEHTOB
B nepuoguyeckon cucreme. JKusnp u gesrensHoctsb .M. MeHnneneena.

JdeMoHcTpanum:

duznueckue CBOMCTBA IIECJIOYHBIX METAJLIOB. B3aumMmoaencTBHE OKCHIIOB
HaTpusi, MarHusi, ¢ocdopa, cepbl ¢ BOJOM, UCCIEAOBAHUE CBOMCTB MOJYYEHHBIX
MPOAYKTOB. B3ammonencrBue HaTpus M Kaiusg ¢ Bojgou. Dusnmyeckue CBOWCTBA
rajioreHoB. BzaumojielicTBue aTtOMUHUS C XJIOPOM, OpOMOM U HOJIOM.

Paznen 3. CTtpoeHue BemecTna.

DNEeKTPOOTPUIIATETLHOCTh XUMHYECKUX 2JIeMEHTOB. (OCHOBHBIE BH/IbI
XUMUYECKOW CBSI3U: KOBAJICHTHAs HEMOJSPHAs, KOBAJIGHTHAsI TOJIApHAs, MOHHASI.
BasieHTHOCTE 371eMEHTOB B CBeT€ JJIEKTPOHHON Teopuu. CTeneHb OKHUCIICHMS.
[IpaBuna ornpezaesnieHus CTENIEHEH OKUCIEHUS SJIEMEHTOB.

JdeMoHcTpanum:

ConocraBnenue (bU3UKO-XUMHYECKUX CBOMCTB COEIMHEHU C
KOBAJICHTHBIMH | HOHHBIMH CBS3SIMH.

9 kaacc (70 yacos, 2 4yaca B HeJ1eJI10)

Paznen 1. MHorooopa3ue XuMHYEeCKHX PeaKIuil.

Kiaccudukanys XuMUYECKUX peaKIuii: peakiui COSAUHEHUS, PA3I0KECHMUS,
3amenieHus, ooMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE peakiuu. OKUCIUTEND,
BOCCTAHOBUTEJIb, IIPOIIECCHl OKHMCJIEHUS U BoccTaHOBIeHMs. (CocTaBlieHUE
YPaBHEHUU OKHUCIUTEIBHO -BOCCTAHOBUTEIIBHBIX pPEAKIMK C MOMOLIBIO METOAA
3JIEKTPOHHOTO OajaHca.

TemmoBbie 3(PGdEKTbl XMMHYECKHUX  peakmuil. DK30TepMUYECKHUE U
JHJIOTEPMHUUYECKHE peakuuu. Tepmoxumuueckue ypaBHeHus. Pacyersl mno
TEPMOXMMUYECKUM YPABHEHUSIM.

CkopocTh XUMHYECKUX peakiui. DakTopbl, BIUAIONME HA CKOPOCTb
XUMHYECKTX PEaKIIH. [IlepBOHAYAIBHOE MPEICTABIEHHUE O KaTAIHU3E.

Oo6patumeie peakiuu. [JoHSITHE 0 XUMUYECKOM PaBHOBECHH.

XHUMHUYECKHE peakuMh B BOAHBIX pACcTBOpax. OIEKTPOJIUTHI U
HEeeKTpoJuThl. Moubl. KaTnoHbl W aHWOHBL. ['uwapaTHass Teopus pPacTBOPOB.
DONEKTpOIUTHYECKAasT  JIMCCOLMAIUSl KUCIOT, OCHOBaHUW u coisiel. Cnalblie u
CUJIbHBIE 3JIeKTpoJIUThl. CTtenenp nucconumanuu. Crenens auccounanuu. Peakiuum
MOHHOTO OOMEHa. YCIOBUS TEYEHUs peakuuid HOHHOrO OOMEHa J0 KOHIA.
XHUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX COCIMHEHHI B CBETE
MpEACTAaBICHUM 00 SJIEKTPOJUTUYECKON JAUCCOIMAIMU U OKUCIUTEIbHO-



BOCCTaHOBUTENBHBIX peakiui. [lonsaTue o runponuse conei.

JdemoHncTpanum:

[TpuMepsl 3K30- U IHAOTEPMUUECKUX PEAKLIUM.

B3aumopericTBue IMHKA € COJIAHOU U YKCYCHOM KUCIIOTOU. B3auMonencTeue
IPaHYJIMPOBAHHOIO IMHKA U LIMHKOBOM IBUIU C COJITHOM KUCIOTOM.

Bzaumopeiicteue okxcuma wmeau (II) ¢ cepHoit  kucioTOM  pasHOU
KOHIICHTPALIMKU IIPYU Pa3HbIX TEMIEPATypax.

I'openue yriist B KOHUEHTPUPOBAHHOW a30THOU KHUCIIOTE.

['opeHue cepbl B pacIlIaBIEHHON CEIIUTPE.

HcnbiTaHne pacTBOPOB BEIIECTB HA AIEKTPUUECKYIO TPOBOJAUMOCTD.

JIBU)KEHHE NOHOB B DJIIEKTPUUYECKOM IIOJIE.

IIpakTuyeckue padboThI:

N3yuenue BIHSHUSA YCIOBUM NPOBEACHUS XMUMHUYECKOM peakuu Ha €€
CKOpOCTb.

Pemienne skcniepuMeHTanbHbIX 3a7a4 1o Teme «CBOMCTBAa KUCIOT, COJIEH U
OCHOBAHUM KaK dJIEKTPOIUTOBY»

JlaGopaTopHble ONBITHI:

Peakiiun oOMeHa MexXy pacTBOpaMH dJIEKTPOJIUTOB

PacuerHble 3amaum: BpluncieHHS 1O TEPMOXMMHUYECKHM YpPaBHEHHUSIM
pEaKIUH.

Pa3znen 2. Muoroo0pa3sue BelecTs.

Hemerannel. T'anorensl. [lonoxeHne B INEpUOIUYECKONM CHUCTEME
XUMUYECKUX BJEMEHTOB, CTPOEHHWE HUX aToMoB. HaxoxaeHwe B NpHUPOJIE.
dU3NYECKUE W XUMHYECKHE CBOMCTBa TajioreHoB. [losiydeHue W TpUMEHEHHE
rajoreHoB. Xiyiop. Puznyeckue M XUMHYECKHUE CBOWCTBA Xxiyopa. lIpumeHenue
xJjiopa. Xnopooaopoa. ®usnyeckue cBoiictBa. [lonyuenne. ConsiHHas KHCIOTa U
e€ conmu. KauecTBeHHash peakuusi Ha XJOPUI-UOHBI. Pacrno3HaBaHWE XJIOPUAOB,
OpOMHJIOB, HOTUIOB.

Kucnopon u cepa. [lonoxenue kucnopozaa u cepsl B [IICX3, crpoenune
ux artomoB. Cepa. Amnotpornusi cepbl. PuU3NUECKHE U XHUMHUYECKHE CBOIICTBA.
Haxoxnenne B mpupone. IIpumenenune cepnl. CepoBomopoa. CepoBojiopoaHas
kuciora u ee con. KauecTBeHHast peakmus Ha cynbdun-nonsl. Oxcun ceps (1V).
dusnueckue U XxuUMuueckue cpoiricTBa. [Ipumenenne. CepHUCTash KHCIOTa U €€
conmu. KauectBenHasi peakiusi Ha cyiabdut-uonsl. Oxcun cepol (VI). Cephas
KHCJIOTa. XMMHYECKHE CBOWCTBA pa30aBICHHOW W KOHIICHTPUPOBAHHOW CEpPHOM
kucinoTel. KauecTBeHHass peakiusi Ha Cynb(ar-uoHbl. XHUMHYECKHE pEaKIuu,
JeXKalKke B OCHOBE TMOJIYYEHHS CEPHOM KHUCIOTBI B IPOMBIIUIEHHOCTH.
[IpumeHeHne cepHON KUCITOTHI.

Azotr u Qocdop. Ilonoxenue azora u docopa B IICXI, crpoenune ux
aToMOB. A30T, (U3MYECKUE U XMMUYECKUE CBOWCTBA, MOJYYEHHUE M MPUMEHEHHUE.
KpyroBopot azorta B npupoje. AMMUaKk: QU3MUECKUE U XUMUYECKHE CBOWCTBA,
noinydyeHue U npumeHeHue. Conmum aMMOHUA. A30THasi KHCJIOTa M €€ CBOMCTBA.
OkucnuresbHbIE CBOMCTBA a30THOM KHUCIOTHI. [lonydyeHne a30THOW KHUCIOTHI B



naboparopuu. XUMHYECKHE PEAKIUU, JICKAIIUE B OCHOBE IMOJYUYEHHS] a30THOMU
KHUCJIOTBI B IPOMBIIIIEHHOCTH. [IpuMeHeHue a30THOM KUCIOTHL. COonu a30THOM
KHUCJIOTHI M UX MpUMEHEHHE. A30THBIE yI00pPEHUSI.

®ocdop. Amnorponus ¢dochopa. duzmyeckre U XUMUUYECKHE CBOMCTBA
dbocdopa. Oxcun gocdopa (V). OprodochopHas kucinora u ee coinu. DochopHbie
yIno0peHus.

VYrnepon u kpemuuil. [lonoxenue yrinepona u kpemuus B [ICXD, ctpoenue
WX aTOMOB. YTIepol. AsuoTponus yriepona. DPU3MUECKHE W XUMHUYECKHUE
cBoiicTBa yriepona. AxcopOums. YrapHblid ra3, CBOHWCTBa U (PU3MOIOrHMUECKOE
JIEUCTBUE HA OpPraHu3M. YTIIEKUCIBIA Ta3. YTOJIbHAas KHUCJIOTa U €€ COJM.
KauecTBeHHbIe peakiuu Ha KapOoHAT-UOHBI. KpyroBopoT yriepoga B mpupo/e.
OpraHuueckue COeMHEHUS yTIIepo/a.

Kpemunii. Oxcun xkpemuus (4). Kpemuuesas kucnora u ee conu. Cmexio.
L]emenm.

Meramnsl. Ilonoxenne meramioB B [ICXD J[.M.MenneneeBa, CTpOEHUE UX
aTOMOB. Mertamnueckass cBsizb. DU3NMUECKHME CBOWCTBA METaIOB. Psin
AKTUBHOCTH METaJUIOB. XUMHUUYECKHE CBOWCTBa MeTauioB. OOmue CrmocoOsl
nonydyeHus: MetauioB. CruaBel metamoB.  Illenounsie Metawibl. [lonoxxkeHue
HIEJIOYHBIX METAJUVIOB B TMEPUOAUYECKON CHUCTEME, CTPOCHHUE HUX AaTOMOB.
Haxoxnenne B mnpupone. MarHuii W KajibUWi, WX BAXXHEHUIIHWE COECIUHEHHS.
XKecTkocTh BOABI U CITOCOOBI €€ YCTPaHEHHUSI.

Amromunuid. [lonoxeHnue alrOMUHUS B IEPUOJMYECKON CUCTEME, CTPOCHUE
ero aroma. Haxoxnenue B mnpupoae. dusnueckme M XMMHYECKHE CBOWCTBA
anmoMuHusA. AMMOTEPHOCTh OKCU/IA U THIPOKCUIA AITFOMUHUS.

Kenezo. IlonoxeHnue xeneza B NEPUOIUYECKON CHUCTEME, CTPOEHUE €T0
aroma. Haxoxnenue B npupoae. Ouzndyeckne 1 XUMHUYECKUE CBOWMCTBA XKeEJIE3a.
Baxwueiiimne coequHeHUsT XKeje3a: OKCHAbI, THAPOKCUIbI U conu xene3a (ll) u
xenesa (I11). KauecTBeHHbIEC peakiiMy HA UOHBI.

JdeMoHcTpanum:

®dusnyecKue CBOMCTBA TAJIOTEHOB.

[Tonydyenue Xa0poBOAOPOJA U PACTBOPEHUE €TI0 B BOJIE.

Annotporniabie Monudukanuu cepsl. OOpasibl TPUPOAHBIX CYIbOUIOB U
Cynb(harToB.

[lonyuenne ammuaka M €ro pacTtBopeHue B Boje. (O3HAKOMIIEHHE C
oOpasliaMy MPUPOTHBIX HUTPATOB, (hochaToB

Mogenn KpucCTaJUIMYECKUX PEHIETOK anMa3a U rpaduta. 3HaKOMCTBO C
oOpa3iaMu MPUPOTHBIX KApOOHATOB U CUITUKATOB

3HaKOMCTBO € O0Opa3laMy  BaXKHEUIIMX COEAWHEHUN HaTpusl, Kajusi,
MPUPOJIHBIX COCAUHEHUN KalblUs, PyJaMH Kejie3a, COCAMHEHUSIMH aTlOMHHMUS.
B3anmopenicTBue MIENIOYHBIX, HIETOYHO3EMEIBHBIX METAJUIOB M AJTIOMUHUS C
BoJ10M. CoKUTaHME Kejie3a B KUCJIOPOJIE U XJIOpE.

IIpakTuveckue padoThI:

[Tony4yeHune COITHOM KUCIOTBI U U3yUYEHHUE €€ CBOMCTB.
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[Tonyyenne amMuaka U U3y4€HHUE €ro CBOKCTB.



[lonyuenne oxcuga yraepoga (IV) u  wu3ydeHume ero CBOWMCTB.
Pacno3naBanue kapOOHATOB.

Pemenue »sKcnepuUMEHTANBHBIX 3a7ady  mno Teme «MeTtammel U UX
COEIMHEHHUSD.

JlaGopaTopHble ONBITHI:

BoiTecHeHue rajioreHaMu Ipyr Apyra U3 pacTBOPOB UX COCAUHEHHI.

KauectBennble peakiuu  cynbduna-, cyiabur- U CyiabpaT- HOHOB B
pacTBope.

O3HakomileHHEe ¢ 00pa3lamMu cepbl U €€ MPUPOJHBIMU COSTUHEHUSMU.

B3aumonencTBue coner aMMOHUS CO MIEJIOYAMHU.

KauecTBeHHbIE peakuu Ha KapOOHAT- U CUJIIMKAT- UOHBI.

KauecTBeHHas peakius Ha yrJIeKUCIIbIN ras.

N3yuenue oOpa3lioB meTamwioB. B3anmojaelicTBue METauiOB ¢ pacTBOpaMu
cojeil. O3HaKOMJIEHME CO CBOWCTBAMHM M TMpPEBpAIllCHUSIMH KapOOHATOB H
ruapokapoonatoB. [loayueHue ruapokcua amTlOMUHHUS U B3aUMOJICUCTBHE €ro C
KMCIIOTaMH M IejiodaMu. KayecTBeHHbIe peakuun Ha HoHbI Fe?* u Fe3*

PacuyerHble 3a1a4u:

Bbruncienust o XMuMHYECKUM YpaBHEHHUSIM Macchl, 00bEMa WM KOJIUYECTBA
BEIIECTBA OJHOIO M3 MPOAYKTOB PEAKIIMH MO0 MACCe UCXOJIHOTO BEIIeCTBa, 00bEMY
WM KOJIMYECTBY BEIIECTBA, COJAEPIKAIIETO ONPENCIEHHYIO I0I0 PUMECEH.

Paznen 3. KpaTtkuii 0030p BaKHeHIINX OPraHUYeCKUX BelleCTB.

[Ipenmer opranudeckot xumuu. Heopranmueckue u OpraHUYECKUE
coeIMHEHUs. YTJIepoJ — OCHOBa )HU3HU Ha 3emiie. OCOOEHHOCTH CTPOCHUSI aToMa
yTJIepoJia B OpraHM4YECKUX COCTUHCHUSX.

Yraesogopoasl. IlpenenbHbie yraeBomopoapl. MeraH, 3TaH, HpoONaH —
NpPOCTEHININE TMPEACTABUTEIN MNPEACTbHBIX  yrieBOAOpoJoB. CTPYKTypHBIC
dbopMyIBl  YTIIEBOIOPOIOB. ['OMONIOTHYECKHUIM P MPEASTbHBIX YIJIEBOJIOPOJIOB.
['omomorn. du3znyeckne M XUMHUYECKUE CBOMCTBA MPEAECIBHBIX YIJIEBOJAOPOJIOB.
Peakuun ropeHns u 3amenieHusa. HaxoxaeHue B OpUpOAE NPEICIIbHBIX
yriieBoaopoaoB. [IpumMenenne merana.

HenpenenbHble  yrneBonOponbl.  ODTHICHOBBIA  pAl  HENPEAENIbHBIX
YIJI€BOIOPOIOB. DTUiIeH. PU3NUECKUE U XUMUUYECKUE CBOMCTBA ATUJICHA.

AUETHIICHOBBIA pAJl HETPEIETbHBIX YIIIeBOAOpoAOB. AnetwieH. CBoiicTBa
auerwieHa. [I[pumenenue aneTuieHa.

[IpousBonubie  yraeBogoponoB.  KpaTkuit  0030p  OpraHMyYecKux
COCIMHCHUI: OJTHOATOMHBIE CIHUPTHI, KapOOHOBBIC KHUCIOTHI, CIIOXKHBIE S(PHPHI,
YKUPBI, YTIICBOJIBI, AMHHOKHUCIIOTHI, Oeku. Poib OeIKOB B OpraHusme.

[lonsiTue O BBICOKOMOJEKYISIpHBIX BemiecTBax. CTpyKTypa MOJHUMEPOB:
MOHOMED, NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb nojJuMmepuszauuu. [lonustunex,
MOJUIPONUJICH, TTOJTMBUHUIXJIOPU.

JdeMoHcTpanum:

Moaenn MOJIEKYJ OPraHUYECKUX COCIMHEHUU. ['opeHue yrieBoaopoJioB U
oOHapy)XeHHE TMPOAYKTOB HUX TopeHHs. KauecTBeHHas peakius Ha JTHUJICH.



ITony4yenue stuieHa.

PacTBOpeHue sTunoBoro cnupra B Boge. PactsopeHue rimmnepuHa B BOJE.

[TomyuyeHue u CBOMCTBAa YKCYCHOW KUCIOTHI. VicciienoBaHne CBOMCTB KUPOB:
PacTBOPUMOCTH B BOJ€ U OPraHUYECKUX PACTBOPUTEIAX.

KauecTBeHHBIE peaklIuy Ha TVIIOKO3Y U KpaxmaJl.

O3HakomileHHE ¢ O0pa3uaMu M3JENUM K3 MOJIMATUIICHA, MOJUIPONUICHA,

MIOJIMBUHUIIXJIOPUAA.

[TpakTrdeckue paboOThl CTPYNIUPOBAHBI B OJIOKH — XUMHUYECKHUE
IIPAKTUKYMBbI, KOTOPBIE CIIyKaT HE TOJBKO CPEICTBOM 3aKPEIUIEHUS YMEHUN U
HABBIKOB, HO TaK)X€ U CPEACTBOM KOHTPOJIS 32 KAU€CTBOM UX C(HOPMUPOBAHHOCTH.

Ils1anupyemble pe3yabTAaThl H3yYeHUS] XUMUM.

OcHOBHBIE TTOHSTHS XUMUH (ypoBeHb ATOMHO-MOJIEKYJISIPHBIX
npeacTaBieHU) BoIMYCKHUK HAYUYUTCS:

1. omuchiBaTh CBOWCTBA TBEPABIX, >XHUIKUX, Tra3000pa3HBIX BEIIECTB,
BBIJICTISASI X CYIIIECTBEHHBIC MPU3HAKY;

2. XapakTepu3oBaTh BEIIECTBA IO COCTaBy, CTPOCHUIO M CBOWMCTBaM,
yCTaHABIMBATh  NPUYMHHO-  CIEJICTBEHHBIE  CBSI3U  MEXKIY  JaHHBIMHU
XapaKkTEepPUCTUKAMU BEILIECTBA;

3. pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX TMOHSTUW: aTOM, MOJEKYJa,
XUMUYECKHM 3JIEMEHT, MPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTb,
UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

4. n300pakaTh COCTAaB MPOCTEUINNX BEHIECTB C IMOMOIIBI0 XUMHUUYECKUX
dbopMys U CYIITHOCTh XMMUYECKHX PEAKITUHN C ITOMOIIBI0 XUMHUYECKUX YpaBHEHUM;

5. BBIYUCIATH OTHOCUTEIBHYIO MOJICKYJSAPHYIO W MOJISIPHYIO MaccChl
BEILIECTB, a TAKYKE MAaCCOBYIO JOJIF0 XUMHYECKOTO JIEMEHTA B COCIMHEHUSIX;

6. CpaBHUBATh M0 COCTaBY OKCHUbI, OCHOBAHMS, KUCIIOTHI, COJIU;

7. knaccuUIMPOBATh OKCHUJIBI 1 OCHOBAHMSI 110 CBOMCTBAM, KHCJIOTHI U COJTH
— TI0 COCTaBy;

8. ONUCHIBATh COCTaB, CBOMCTBA W 3Ha4Y€HUE (B MPUPOJIE U MPAKTUUECKOU
NEATEeIbHOCTU YEJIOBEKA) MPOCTHIX BEMIECTB — KHUCIOPOJia U BOJIOPO/IA;

9. naBaThb CpPABHUTEIBHYIO XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB H
BAKHEUIINX COEOUHEHUNW €CTECTBEHHBIX CEMEWCTB IIEJIOYHBIX METAJLUIOB U
rajoreHoB;

10.monp30BaTHCS 1a00PATOPHBIM 000PYIOBAHUEM U XUMUYECKOUN MOCY0M;

11.1poBOUTE HECTOXXHBIE XUMHUYECKHE OIBITHI W HAOMIOIECHUS 3a
M3MCHEHUSMHU CBOWCTB BENIECTB B TMPOIECCE WX MPEBpAlIEHUN; COOIIONATH
MpaBUJIa TEXHUKHU 0€30MMaCHOCTH TIPY MPOBECHNUN HAOIIOICHUA U OTIBITOB;

12. pa3znuuarth SKCNEPUMEHTAIBHO KHUCIOTBI W IMIEIOYH, IOJb3YAICh
WHJIMKaTOpaMH; OCO3HaBaTh HEOOXOJIUMOCTh COOIIOJICHUSI MEP OE30MaCHOCTH MPHU
oOpallleHUH C KUCTOTaAMU U IIEJI0YaMH.

BhINYyCKHUK MOJYYHAT BO3MOKHOCTh HAYUYHUTHCS :

13.rpamMoTHO OOpaIaThCs ¢ BEIIECTBAMHU B TTIOBCEHEBHOM KHU3HU;

14. oco3HaBaThb HEOOXOJUMOCTb COOJIIOACHUS TMPaBUI SKOJIOTHYECKU




0€30MacHOro MOBEJACHUS B OKPYXKAIOIIEeH NpUpOIHOM cperie;

15. moHuMaTh CMBICT U HEOOXOAUMOCTH COOJIOJICHUS MPEANUCaHUM,
MpejiaraéMbIX B MHCTPYKIUSAX IO MCIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM
XUMHUH U JP.;

16. wucnonp3oBaTh NPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHTHOCTH IpU
BBITIOJTHEHUU HCCIEOBATEILCKUX TMPOEKTOB MO H3YUYEHHUIO CBOMCTB, CIIOCOOOB
MOJTY4YECHUS U PACTIO3HABAHUS BEIIECTB;

17. pa3BuBaTh KOMMYHHUKATHBHYI0 KOMIETEHTHOCTb, MCIIOJB3Yysl CPEACTBA
YCTHOTO U THUCBMEHHOTO OOIIEHUS, MPOSIBISITh TOTOBHOCTh K YBAXXEHUIO WHOU
TOYKH 3PCHHS TIPU 00CYKIACHUU PE3YIHTATOB BBIMOJIHEHHON PaOOTHI;

18. 0OBEKTHBHO OIlEHMBATh WH(OpPMAIMIO O BEHIECTBAX W XUMUYECKHUX
mpoiieccax, KPUTHYECKHM  OTHOCHUTBhCS K  TCEBAOHAYy4yHOU  uH(opMmaiuwy,
HEZ00pPOCOBECTHOM pekiiaMe, Kacarolleicss MCIIOJIb30BaHMS Pa3IMYHbIX BEIIECTB.

Iepuoauyeckuii 3aKOH ¥ NEPUOTUYECKAA CUCTEMA XUMHYECKUX
yemenTOB /I. . MenpaesieeBa. CTpoeHue BelecTsa

BhInyCKHUK HAYYUTCS:

1. xmaccupuuUpoBaTh XMUMHUYECKHE DJIEMEHThl HAa METaJUIbl, HEMETaJLIbI,
AJIEMEHTHI, OKCHJIBI U TUJIPOKCUJIBI KOTOPBIX aM(pOTEPHBI, 1 WHEPTHBIC IJIEMEHTHI
(rasel) 17151 OCO3HAHMS BAKHOCTU YIOPSIOUCHHOCTH HAYYHBIX 3HAHUM;

2. packpsIBaTh CMBICH nieproanueckoro 3akona /[. 1. Menneneena;

3. omMChHIBaTh U XapaKTepuU30BaTh TAOIUYHYIO (QOpMY NEPUOIUYECKOM
CUCTEMBI XUMUYECKHUX 7 3JIEMEHTOB;

4. XapaKTepu30BaThb COCTaB AaTOMHBIX SJI€p U paclpelesieHue 4Yucia
AJEKTPOHOB MO B3JIEKTPOHHBIM CIIOSIM aTOMOB XUMHUYECKHX 3JEMEHTOB MalbIX
NEPUOJIOB MEPUOIUYECKON CUCTEMBI, a TAK)KE KaIus U KaJIbIUS;

5. paznuyaTth BHJBl XUMUYECKOW CBSI3M: MOHHYIO, KOBAJIEHTHYIO MOJSPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAJIMYECKYO;

6. wu300pakaTb dJEKTPOHHBIE (OPMYJIBI  BEIIECTB, 0Opa30BaHHBIX
XUMUYECKUMU CBSI3SIMU Pa3HOTO BUJA;

7. BBISBIATH 3aBUCUMOCTh CBOWCTB BEIIECTBA OT CTPOCHUSI €ro
KPUCTAJTMYECKOU PEIETKN (MOHHOW, aTOMHOM, MOJIEKYJISIPHOM, METAININYECKO);

8. XapakTepu3oBaTh XMMHUYECKUE DJIEMEHThl U UX COEAMHEHUS Ha OCHOBE
MOJIOKEHHUSI 3JIEMEHTOB B MEPUOJUUYECKON CUCTEME U OCOOEHHOCTEN CTPOCHUS UX
aTOMOB;

9. omuchIBaTb OCHOBHBIE MPeANoOchbUIKA OTKpheITUS J[. WM. MenaeneeBbimM
MIEPUOIUYECKOI0 3aKOHA M MEPUOJUYECKON CHUCTEMBbl XMMHUYECKHX JJIEMEHTOB U
MHOT000pa3HYI0 HAyYHYIO JAESTEIbHOCTh YUEHOTO;

10.xapakTepr3oBaTb ~ HaydyHO€ UM MHPOBO33PEHYECKOE  3HAYECHUE
MIEPUOIUYECKOTr0 3aKOHA M MEPHUOJINYECKON CUCTEMBbl XUMHYECKUX 3JIEMEHTOB /l.
H. Menneneena;

I1.0co3HaBaTh HayyHbIE OTKpBITHS  KaK  PE3yJbTaT  JJIATEIBHBIX
HaOJIOJICHUM, OMNBITOB, HAYYHOM TMOJEMHKH, MPEOAOJCHUSI TPYAHOCTEH U
COMHEHUH.

BhINYyCKHUK MOJYYHAT BO3MOKHOCTh HAYUYHUTHCS :

12.0co3HaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHUM JUISI TMPAKTUYECKOMN




NEATEIIbHOCTU YEIOBEKA;

13.onucbiBaTh HM3y4eHHbIE OOBEKTHI KaK CHUCTEMbI, MPUMEHSSI JIOTUKY
CUCTEMHOI0 aHAJIN3a;

l4.npuMEHAT, 3HAaHHS O 3aKOHOMEPHOCTSAX MEPHOJMYECKON CUCTEMBI
XUMHUYECKUX DJIEMEHTOB ISl OOBSICHEHUS M TPEABUICHUS CBONUCTB KOHKPETHBIX
BEILIECTB;

15.pa3BuBath MH()OpMaATMOHHYIO KOMIIETEHTHOCTD IIOCPEACTBOM
yrayOJieHus] 3HaHUU 00 MCTOPUM CTAHOBJICHMSI XMMHUYECKOW HAyKH, €€ OCHOBHBIX
MOHATHN, IEPUOTUYECKOTO 3aKOHA KaK OJHOI0 U3 BaXKHEHIIMX 3aKOHOB IIPUPOJIBI,
a TaKXe€ O COBPEMEHHBIX JOCTUKEHUSAX HAYKH U TEXHUKH.

MHoroo0pa3ue XMMHU4ECKHX peaKIui

BhInyCKHUK HAYYUTCSH:

1. OOBSACHITH CyTh XUMHUYECKUX MPOIIECCOB;

2. Ha3bIBaTh MPU3HAKH U YCJIOBUS MPOTEKAHUS XUMHUYECKUX PEaKIIN;

3. ycTaHaBiIMBaThb  MNPUHAJICKHOCTh  XMMHUYECKOW  peakiuu K
ONpEeJeNEHHOMY THUIY MO OJHOMY M3 KIaCCHU(PUKAIMOHHBIX MPU3HAKOB: 1) MO
YUCIy M COCTaBy MCXOJHBIX BEIIECTB M MPOAYKTOB peEaKkUUu (peakuuu
COCIMHEHHUS, PA3JIOKEHUs, 3aMelleHus U OoOMeHa); 2) MO BBIACICHUIO WIH
NOTJIOIIEHUIO TEIUIOTHI (pPEaKUMU SK30TEPMUUYECKUE U IHAOTEPMHYECKHUE); 3) 1O
U3MEHEHHMIO CTENEeHEW OKHUCIECHUS XUMUYECKHX JJIEMEHTOB (OKHUCIUTENIbHO-
BOCCTAaHOBHUTEJNIbHBIE peakiuuu); 4) 1o oOpaTUMOCTH Tpolecca (peakiuu
oOpaTtumMbie U HEOOpATUMBIE);

4. Ha3bpIBaTh (PAKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKUX PEaKITNi;

5. Ha3bIBaTh (DAKTOPHI, BIUAIONINE HA CMEIIEHUE XUMUYECKOTO PaBHOBECHS;

6. COCTaBIATh YPABHEHHS DSIEKTPOJIUTUYECKOW JTUCCOLUMALNU KHUCIOT,
IeIoueH, coyeit; MoMHbBIE M COKpaIEHHbIE HOHHBIC YpaBHEHUS peaKIuii 0OMEHa,
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH;

7. MIPOTHO3UPOBATH MPOJTYKThI XUMHYECKHX peakui o
dbopMynam/Ha3BaHUSIM HCXOIHBIX BEIIECTB; OMPENENSATh MCXOAHBIC BEIIECTBA IO
dbopmynaM/Ha3BaHUSAM MPOTYKTOB PEaKIINU;

8. COCTaBIISITh YpaBHEHUS peaKuuid, COOTBETCTBYIOIIUX
MOCJIE0BATENbHOCTH  («UEMOYKE») MpPEeBpallleHU HEOPraHWYEeCKUX BEILECTB
Pa3IMYHBIX KJIACCOB;

9. BBIABIIATH B MPOILECCE IKCIIEPUMEHTA MPU3HAKH, CBUAECTEILCTBYIOLINUE O
MPOTEKAaHUHM XUMUYECKON PEaKIu;

10. roTOBUTH pacTBOPHI C ONPEICIEHHON MAacCOBOM JNOJIEW pacTBOPEHHOTO
BEILIECTBA;

11.onpenensaTe xapakTep cpeibl BOAHBIX PACTBOPOB KHUCIOT M IIEJIOYEH IO
W3MEHEHUIO OKPAaCKH 8 HHAUKATOPOB;

12.0pOBOINTE KAaYE€CTBEHHBIE pEAKIMHU, NOATBEPKIAOIIME HAJIW4YHhE B
BOJIHBIX PACTBOPAX BEUIECTB OTAEJIbHBIX KATUOHOB U AHUOHOB.

BhINYyCKHUK NOJYYHAT BO3MOKHOCTb HAYUYHUTHCS :

13. cocTraBiasiTb MOJIEKYJISIDHBIE W TOJHBIE HOHHBIE YPaBHEHHS IIO
COKpaIlIEHHBIM HOHHBIM YPAaBHEHUSIM;

l4.npuBOAUTH TPUMEPHI pPEAKIUKA, NOATBEPKIAKOMNX CYIIECTBOBAHUE




B3aUMOCBS3U MEXY OCHOBHBIMU KJIACCAMH HEOPTAaHUYECKUX BEILIECTB;
15.mporHo3upoBaTh pe3yiabTaThl BO3JAEHUCTBUS pPA3NUYHBIX (PAKTOPOB Ha
CKOpPOCTh XMMUYECKOH PEaKLH;

16. mporHo3upoBaTh pe3yiabTaTbl BO3JAEHCTBUSA PA3NMUYHBIX (PAKTOPOB Ha
CMEIIIEHNE XMMUYECKOTO PABHOBECHS.

MHoroo0pasue BemecTs

BollyCKHUK HAYyUUTCS:

1. ompenensTh MPUHAIICKHOCTh HEOPraHUYECKUX BELIECTB K OJHOMY U3
M3YUYEHHBIX KJIACCOB/TPYIIN: METaUIbl W HEMETalbl, OKCHUJbl, OCHOBaHWUS,
KHUCJIOTBI, COJIN;

2. COCTaBIATH (POPMYJIbI BEIIECTB 10 UX HA3BAHUSIM;

3. onpenensTh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS 3JIEMEHTOB B BEIIIECTBAX;

4. cocTaBysaTh (HOPMYJIBI HEOPTAHUYECKUX COEIUHEHUM 1O BAJICHTHOCTSM U
CTETIEHSM OKHCJICHUS DJIEMEHTOB, a TAKXKE 3apsijaM MOHOB, YKa3aHHBIM B TaOJIHIIC
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUU U COJIEH;

5. OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS (U3NUECKUX M XUMHUYECKHX
CBOMCTB MPOCTBHIX BEIIECTB (METAJIOB M HEMETA/VIOB) M MX BBICIIUX OKCHJIOB,
00pa3oBaHHBIX JIEMEHTAMHU BTOPOTO U TPETHETO MEPHUOIOB;

6. Ha3pIBaTh OOINME XUMUYECKHE CBOMCTBA, XapaKTEpHBIC ISl TPYIIN
OKCHU/JIOB: KUCJIOTHBIX, OCHOBHBIX, aM()OTEPHBIX;

7. Ha3bIBaTh OOIME XMMHUYECKHE CBOMCTBA, XapaKTEepPHBIE IS KaXIOTO M3
KJIACCOB HEOPTraHUYECKHUX BEIIECTB (KUCIIOT, OCHOBAHUM, COJIEH);

8. MPUBOJIUTH MPUMEPHI PEAKLINM, TOATBEPKAAIOIINX XUMUUECKUE CBONCTBA
HEOPraHMYECKUX BEILIECTB: OKCHUIOB, KUCJIOT, OCHOBAaHHUM U COJIEH;

9. ompenensaTe BELIECTBO-OKHUCIHUTENIb M BEIIECTBO-BOCCTAHOBUTENIbL B
OKHCIIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKIIUSAX;

10. cocTaBiATh JJICKTPOHHBIM OayaHc (I HW3YYEHHBIX PEAKIUN) TI0
IPEMJIOAKEHHBIM CXEMaM pEaKLNii;

11.mpoBoauTh 1abOpaTOpPHBIE OIBITHL, MMOATBEPKIAAIONINE XUMUYECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEUIECTB;

12.mpoBouTh, 1abOpaTOpHBIE OMBITHL IO TOJYYCHHIO W COOUPAHUIO
ra3000pa3HbIX BEIHIECTB: BOJOPOJA, KHUCIOPOJa, YIIEKHCIOTO ras3a, aMMHaKa;
COCTaBJISITh YPABHEHUSI COOTBETCTBYIOIIUX PEAKIUN.

BbINyCKHUK NOJYYUT BOZMOKHOCTh HAYUYUTHCSL:

13.mporuo3upoBaTh XMMHUYECKUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa
Y CTPOCHHS;

14.mporuo3upoBaTh CIOCOOHOCTH BEIIECTBA MPOSIBIATh OKUCIUTEIbHBIE WU
BOCCTAHOBHUTEJIBHBIE CBOMCTBA C YYETOM CTEICHEHM OKHUCIICHUS 3JIEMEHTOB,
BXOJSIINX B €0 COCTAB;

15. BBISBIATH CYyIIECTBOBAHHE T'€HETUYECKOM CBSI3M MEKIY BEIIECTBAMHU B
pAIY: IPOCTOE BEIIECTBO — OKCHJ — KHUCIJIOTa/ TUAPOKCUI — COJIb;

16. xapakrepuzoBaTh OCOObIE CBOMCTBA KOHIEHTPUPOBAHHBIX CEPHOU M
a30THOM KHUCJIOT;

17.n0puBOANTE TpPUMEPHI YPABHEHUM pEAKIUH, JIKAINIMX B OCHOBE
MIPOMBIIIJIEHHBIX CIOCOOOB IMOJYyYEeHHUs] aMMHaKa, CEpHOM KHCIIO - Thl, UyT'yHa U




CTaJu;

18. onuckiBaTh GU3MUECKUE U XUMUYECKUE MPOLIECCHI, SABIISIOMINECS YaCThIO
KpYTrOBOpOTa BEILECTB B IPUPOJE;

19.0prann30BbIBaTh U OCYILIECTBIATH IMPOEKTHI MO HCCICIOBAHUIO CBOMCTB
BEILIECTB, UMEIOIINX BAJKHOE MPAKTUYECKOE 3HAYEHUE.



TemaTuueckoe IJIAHUPOBAHHUE H OCHOBHBIC BU/IbI 1€ATC/IBHOCTH.

YyefHo-TeMaTHYECKOE IVIAHUPOBaHUE.

8 ku1ace ( 70 yacos, 2 yaca B He/leJI10)

Ne Pa3nesnt KoaunyecTBo yacos Kirouesbie ®opmbl padoThI XapakTepuCTHKA 0CHOBHBIX
n/n NPOrpaMmbl BOCIIMTATEIbHBIE BH/I0B 1eAITEILHOCTH
Bcero | Konrpous | IIpakTuuec 3aga4u
HBIX KHX padoTt
padot
1 | OcHoBHble noHsATUS | 91 3 6 dbopMupoBaTh VYpoxk — npaktukyym, | Paznuyats IIpEeIMETHI
XUMHH (YPOBEHB IpeICTaBICHUs 0 | GpoHTanbHAaA, U3y4YCHHsI €CTECTBEHHBIX HAYK,
aTOMHO — XMMHMM, KaK  4YacTH | IPyNIIOBas, IIapHas | MOHATHUS «aTOM», «MOJIEKYJIay,
MOJIEKYJISIPHBIX YEJI0BEYECKOU Y UHAMBHUIyaJbHAs | «XUMHUYECKUHI JJIEMEHTY,
IIPEJCTaBICHUN) KYJIbTYpBI, U OOIIEro «HOH», «4aCTULA», «HHIEKCY,

Pa3BUTHSI IIKOJIbHHUKOB,
JUTSE CO3aHUs
KYJIbTYPHO —
UCTOPUYECKONH  cpefbl
00yJeHUS;

- BOCIUTHIBATh
y ydamuxcs
JIOTUYECKYIO0 KYIbTYpPY
MBIIIJIEHUSI, CTPOTOCTH
U CTPOMHOCTHU

B YMO3aKJIIOUEHUSX;

e  BOCIIUTHIBaTh

yBa)KE€HHE
K JOCTIDKEHUSIM U
OTKPBITUSIM
BEIMKHX  YYEHBIX

«ko3(duteHT», «cxema
XUMHUYECKOU peaKIUmn»,
«ypaBHEHHE XUMHUYECKON
peaKIum». Habmonath
CBOMCTBa BEIIECTB U UX
WU3MEHEHUS B x0J1e
XUMHYECKUX peaxiuii,
busznueckue W XUMHYECKHE
MpeBpaLIeHUS U3y4aeMbIX
BEIIECTB. YUHUTHCS MPOBOAUTH
XUMHYECKUH  SKCIIEPUMEHT.
HccnenoBaTh CBOICTBa
M3y4aeMbIX BEIIECTB.
CobmoiaTh MpaBuiia TEXHUKU
6ezonmacHoctd.  Omnpenensith
MPU3HAKU XUMHYECKHUX




XHMHKOB;

- OBJIaJIeBaTh
TEOPETUKO-
MHO>KE€CTBEHHBIM
SI3BIKOM M S3BIKOM
JIOTUKHA [ OIHMCAHUSA
pEATbHBIX MPOLIECCOB U
SIBIICHUM.

peakuui, OTHOCUTEIIbHYIO

ATOMHYIO Maccy U
BaJICHTHOCTh 3JIEMEHTOB,
cOCTaB IIPOCTEUILINX
COEMHEHUN o 170.4
XUMUYECKUM dbopmymnam.
dukcupoBaTb B TETpagu
HaOJIFO1aeMBIe MIPU3HAKU

XUMHYECKHX PEAKIIUH.

[Tepuonnueckuii
3aKOH U
TepuoanIecKast
cucremMa
XUMHYECKUX
anemenToB . 1.
Meunneneesa.
Crpoenue atoma

PaszBuBarh
MTO3HABATEJIbHBIN
WHTEPEC W JIOTUYECKOE
MBIIIIJICHHE,
BOCIIUTHIBATh
noTpeOHOCTH B
PAKTHYECKOM
HCII0JIb30BAHUU
3HAHUH TEMBIL.
dopmMupoBaHHE
JIOTUYECKOTO
MBIIIJICHUSI, Pa3BUBATh
MPOCTPAHCTBEHHOE
MBIIIJICHUE U BJaJICHUE
HAyYHBIMU  METOJIaMU
MO3HAHUS
OKpY)KaIOIIero  MUpa.
Pa3BuBath crpemieHue
y4acTBOBaTh B IMapHOM
U TPYNIOBOii pabore.

[TpoGnemHuo-
3aIaYHBIN ITOIX0
WNHTerpupoBaHHbIN
YPOK

®poHTanbHAas,
rpyNIoBas, IapHas
Y MHJIUBUyaJIbHAS

Knaccudunuponars
W3yYCHHBIC XUMUYECKHE
ANIEMEHTBl W WX COCTUHEHUS.
CpaBHUTH CBOMCTBa BEILIECTB,
MPUHAUICKAUX K Pa3HbIM
KJ1accam, XUMUYECKUE
JIEMEHTBHl  pa3HbBIX  TPYyMI.
VYcranaBnuBaTh BHYTpU- U
MEXIIPEAMETHBIE CBSI3U.
dopmynupoBaTh
nepuoauueckuii 3akon .M.
MenpneneeBa U pacKpbIBaTh
€ro CMbIC. XapaKTepu3oBaTh
CTPYKTYpY  HEPUOJUYECKOMN

TaOJIHIIBI. Paznuuath
nepuonbl, A- u b- Tpynmbl
OOBSCHATD buzndecKuit
CMBICIT TIOPSZIKOBOTO HOMEpa
XUMHYECKOTO JJIEMEHTA,
HOMEPOB TPYIIIBI ¥ epUoia, K
KOTOPBIM AIIEMEHT
MIPUHAICKUT B

nepuoanudeckou cucreme /.M.
MenneneeBa; 3aKOHOMEPHOCTH




U3MEHCHMUS CBOMCTB
AJIEMEHTOB B MpEEax MaJIbIX
IIEPUOJIOB 51 A-rpymi.
@opmMyIUpOBaTh ONPEICTICHUS
MMOHATHH «XUMHYECKUH
3JIEMCHTY, «TOPSTKOBBIN
HOMEp», «MacCOBOE YHCIOY,
«U30TOMBI», «OTHOCHTEILHAS

aToOMHas maccay,
«QIEKTPOHHAs 0005104Kay,
«AIEKTPOHHBIN CJIOM».

Onpenensars 4UCIO MPOTOHOB,
HEWTPOHOB, DJIEKTPOHOB Y

aToOMOB XUMHUYECCKUX
DIIEMEHTOB, UCTIONB3YSI
MEPUOANIECKYIO Ta0HIYy.

CocTaBisTh CXEMBl CTPOCHHUS
aToMoB mepBbIX 20 3I€MEHTOB

MIePUOIUYECKON CHCTEMBI
2JIEMEHTOB. Jematn
YMO3aKJIFOUCHHE O XapaKTepe
W3MEHEHHS CBOICTB
XHMUYECKHX  DJJIIEMEHTOB C
YBEJIMYECHUEM 3apsi/IoB
aTOMHBIX saep. McciemoBaTth
CBOMCTBa U3y4aeMBbIX
BEIIECTB. Hab6nronate
(GU3MYECKHEe U XHMHYCCKHE
MIpeBpaIeHUsS U3y4aeMBbIX
BEIIIECTB. OnuceiBaTh
XUMHYECKUE peaxIuy,
HaOJII0JaeMbIe B X0JIe

OKCIICPUMCHTA. Y4acTBOBaTh B




COBMECTHOM 00CyXJIeHUU
PE3YJIBTAaTOB OIBITOB.
3 | CrpoeHue BerecTBa. | / 1 - BocnuteiBath VYpoxk- dopmyupoBaTh ONpeeICHHs
XuMuyeckasi CBsi3b. [IO3HABATEJIbHYIO COpEBHOBaHUE HOHITUH «KOBaJICHTHAasI
AKTUBHOCTb, YPOK — IpaKTUKYyM | HEMOJIsIpHAs CBS3bY,
OTBETCTBEHHOCTb, WHTerpupoBaHHbIl | «KOBaJI€HTHAS HOJIIpHAst
BHHUMATEIbHOCTD, YpOK CBA3bY»,  «HUOHHAas  CBS3bY,
YECTHOCTD, (bpoHTanbHas, «CTENEeHb OKHUCIJICHUS»,
CaMOCTOSITEIbHOCTD, IpyNmoBasi, NapHas | «3JIEeKTPOOTPULIATEIbHOCTDY.
B3alMOYBa)KEHUE, U uHAuBHYyanbHas | OmpenensTb THI XUMUYECKOU
dbopMupoBaTh HaydyHOE CBA3M B COEOUHEHMSIX Ha
MHPOBO33pEHHUE, OCHOBaHUU XUMHUYECKON
pa3BUTHE TPYAOBBIX bopMyIIBL. Onpenenstob
HaBBIKOB. CTETEHb OKHUCJICHUS
BocnuTeIBaTh BRICOKYIO JJIEMEHTOB B  COCIHMHEHUSX.
MOTHBALIMIO K CocraBnaTh bopmyiibl
U3YYEHUIO TEMBI 4Yepe3 BEIIECTB 1o CTEIICHU
VCTOYHUKNU OKHUCJICHHUS JJIEMEHTOB.
XMMHMYECKUX 3HAHUM. CocTaBiiaTh CPaBHUTEIbHBIE U
o0o0I1aromme TaOJIMIIEI,
CXEMBI.
4 PezepBHOE Bpems 5
HUroro: 70 4 6
9 kaacc (70 yacoB, 2 yaca B HeJleJ10)
Ne Paszpnennt KosnuecTBo yacos KiroueBbie DopMbl padoThI XapakTepHCTHKA OCHOBHBIX
n/n NPOrpamMMmsblI BOCHIUTATe/IbHbIC BH/I0B 1eAITeIbHOCTH
Bcero | Konrpoas | IIpakTnuec 3axa4n
HBIX KHX pador
pador
1 | MHoroo6pa3ue 15 1 2 Pa3BuBartp YPpOoK — IpakTUKyM Knaccugunuponartsb
XUMHNYECCKHUX




peaxuui.

MT03HABATEJIbHBIN
WHTEPEC U JIOTHYECKOE
MBIIICHUE,
BOCIIUTHIBATH
MOTPEOHOCTH B
MPaKTUYECKOM
WCIIOJIb30BaHUU
3HAHHUI TEMBI.
dopmupoBaTh
pacuIMpeHHbIN
KpPYro30p ¥ TOBBIIIATh
0OIIYIO APYIAUITHIO,
pa3BUBATH
MIPOCTPAHCTBEHHOE
MBIIUICHUE U BIIaJICHUE
Hay4YHBIMU METOJaMH
MTO3HAHMS
OKPYXKAIOIIEro MUpA.
BocnuteiBaTh BBICOKYHO
MOTHUBALMIO K
W3Y4YEHUIO TEMBI Yepes
HUCTOYHHUKHU
MaTeMaTUYECKHUX
3HAHUM.

e (dopMHUPOBATH
BaKHEHIINE
XUMUYECKUE
MOJENH IS
ONMCaAHUs U
U3y4YEeHUs
pa3HOOOpa3HbIX
peanbHBIX
CUTYallUI C

(dpoHTaNbHAs,
rpyHIIOBas, apHas
W UHIWBUIyalbHAS

XUMUYECKHE peaKuuu.
IIpuBOUTE IPUMEPHI peaKIUN
KaxJoro Tuma. Pacro3HaBaTh
OKHCIUTCIBHO-

BOCCTAHOBUTEJIBHBIE PEAKIINU.
Ornpenenarsb OKHCIUTEND,
BOCCTAHOBHTEIIb, po1ece
OKHCJICHHS, BOCCTAaHOBJICHUS.
HaOmrogate #W  OIMCHIBATH

XAMHYECKHE peakmuu c
MMOMOIIILIO €CTECTBEHHOT'O
S3bIKa M SI3bIKA  XUMUH.
Uccnenosats yCIIOBUS,
BJTHSIOIIHE Ha  CKOPOCTH
XUMHUYECKOU pEaKIUH.
OnuceIBaTh yCIIOBUS,
BJIHSIOIIHE Ha CKOPOCTh
XUMHUYECKOU pEaKIUH.
[TpoBoauTH TPYIIIOBHIC
HaOJIIOICHUS BO BpeMs
MIPOBEACHUS

JACMOHCTPAlIMOHHBIX OIIBITOB.
VyacTBOBaTh B COBMECTHOM

00CYyXICHUH pe3yibTaToB
OTIBITOB. CocTaBusTh
TEPMOXUMHUYECKUE YPaBHEHUS
pEaKIui. Beraucnsath
TEIJIOBOM 3P PEKT peakuu 1o
eé TEPMOXUMHUYECKOMY
YpaBHEHHUIO. O0600611aTh
3HAHUS 0 pacTBopax.

HpOBOI[I/ITB Ha6J'IIO,Z[€HI/I$I 3a
INOBCACHUEM BCIICCTB B




TIOMOTIIBIO
YpaBHCHUS,
CaMOCTOSATEIBHO
CTaBUTH HOBHIE
ydeOHbIe TIETH 1
3aJa4u;

yAETIATh 0c000€e
BHUMaHUE
BOCITUTAHHIO
YYBCTB dTHYECCKHIX
HOPM,
HAXOYNBOCTb U
AKTUBHOCTH TIPH
pelIcHIH
XUMUYECKUX 3a/1a4;
dbopmMupoBaTh
UHTEpEC K YUCHHIO,
K TIporieccy
TIO3HAHUS,
OHUMATh U
UCIIOJIb30BATh
(byHKIIMOHATIBHBIE
TIOHSATHS, SI3BIK
(TepMHUHBI,
CHUMBOJIHYECKHUEC
0003HAYCHHS ),
BBIJICIIATh
JIbTEPHATHUBHbBIE

pacTBopax, 3a XHUMHUYECKUMHU
peakuusiMu, TPOTEKAIOIUMHU B
pactBopax. DopMyaupoBarh
OIpPEACIEHUS MOHATHI
«QIEKTPOJIUTY,
«HEDIIEKTPOJIUTY,
«QIEKTPOJIUTHYECKAS
JTIUCCOTTUAIIHS.
KonkperusupoBaTh  MOHSITHE
«ro». O000mEare MOHATHA

«KaTHUOHY, «aHHOHY.
Uccnenosats CBOICTBA
PacTBOPOB AJIIEKTPOIIUTOB.

OnuceIBaTh CBOVMCTBA BEIIECTB
B XOJI€ IEMOHCTPAIMOHHOTO U

71a60paTOPHOTO
IKCIIEPUMEHTA. CoOimronate
IpaBuIIa TEXHUKHU
0e301IaCHOCTH.
XapakTepu3oBaTh YCIOBHS

TEUYECHMsI peaKkiuil B pacTBOPax
AIIEKTPOJIUTOB A0  KOHIA.

Omnpenensthb BO3MOJKHOCTb
HPOTEKAHUS PEAKIIUH HOHHOTO
oOMeHa. [TpoBOAUTD
IPYIIOBbIC HAOJIOJCHHUS BO
BpeMsI HPOBE/ICHNUS
JIEMOHCTPAI[IOHHBIX u
71a00paTOPHBIX OTIBITOB.
Ob6c¢cyxnatb B rpyImmnax
PE3YNIBTATHI OTIBITOB.
OOBSICHATD CYIIIHOCTh

peakuuii HMOHHOTO OOMEHa.




Pacnio3naBats peakuuu
noHHOTO oOMeHa. CoCTaBJsTh
WOHHBIC YPABHEHHS PEAKIUA U
COKpaIlIEHHBIE WOHHBIE
YpPaBHEHUS PEAKIUN.

MHuorooopa3ue
BeIIeCTB.

43

— (QopmupoBaTh
[[EJIOCTHOE
MHUPOBO33pEHUE,
COOTBETCTBYIOIIICE
COBPEMEHHOMY
YPOBHIO pa3BHUTHS
HayKH u
0OIIIeCTBEHHOH
NPaKTUKH;

— (dopMuUpoOBaThH
YMEHUSI  OIpPENeNsATh
TIOHSTHS,
yCTaHaBJINBATh
NPUIHHHO-
CJICZICTBEHHBIC  CBSI3H,
CTPOWTh  JIOTUYECKOE
paccyxeHue,
YMO3aKITIOYCHUE
(MHIYKTHBHOE,
NENTyKTUBHOE H IO
aHAJIOTMHM) W JeTaTh
BBIBO/IBI;

— (opmupoBaTh
OTBETCTBEHHOE
OTHOIIICHHE K

VYPOoK — npakTUKym
WHTerpupoBaHHbIN
YPOK

(bpoHTanbHas,
rpynmnoBas, TmapHas
Y UHAUBHTyabHas

OnuceiBaTh CBOMCTBA BCIICCTB
B X0Jl¢ JI€MOHCTPAIlMOHHOTO U
1ab0paTopHOTO

sKcepuMeHTa. Pacno3HaBaTh
OIIBITHBIM IMyTeM COJIIHYIO
KHCIIOTY U €€ COJIU, OpOMU/IBI,

HOIUIBI. Brruncnsars
MacCOBYIO JIOJTIO
pPacTBOPEHHOTO BEUIECTBA B
pacTBope. Onpenenars
MPUHAJUIKHOCTh BEUIECTB K
OTIPEICIIEHHOMY KJIaccy

coequueHni. CommoCTaBIIATH
CBOWMCTBa pa30aBJICHHOW U
KOHIEHTPUPOBAHHOW  CEPHOM
KHUCJIOTHI.

3anuceIiBaTh yYpaBHEHUs
peakiuii

Pacno3HaBath OIIBITHBIM
IyTeM  pacTBOpbl  KHUCIIOT,
CynabGUIbL, CyIb(pUTHI,
cynb(arsl.

Hcnonb3oBars
npuoOpeTeHHble  3HAaHUS U
YMEHUS B IPaKTUKE.
Pacnio3HaBath OTIBITHBIM

OyTeM aMMHaK, pacTBOPbI
KUCJIOT, HUTpaT- u Qocdar-




00y4eHHI0, TOTOBHOCTH
K CaMOpPa3BUTHIO U
caM000pa3oBaHUI0 Ha
OCHOBE MOTHBAIIMH K
00y4YeHHIO u
MIO3HAHUIO;

— (QopmupoBaTh
YMEHHUE UCIIOIH30BATh
puoOpeTEHHbBIE
3HAHHS B
MPAKTUYECKOU
JESTEIIbHOCTH;

— (dopMuUpoOBaThH
UHTEpEC K H3YYEHHUIO
TEMbl U JKEJaHue
MPUMEHSTh
puoOpeTEHHBIE
3HAHUA U YMEHUS;

— ¢dopmMupoBaTh
MIPEICTABJICHHS 00
uaesx M O MeToJax
MaTeMaTHKd Kak 00
YHHUBEPCATHHOM SI3bIKE
HAyKH U TEXHUKH;

— (opmupoBaTh
CHOCOOHOCTh
OCO3HAHHOTO BBIOOpA U
MOCTPOCHHUS
JanbHeHIen

HOHBI, WOH aAMMOHUSL.
BprancisiTe  MaccoByro  J10JIKO
BELIECTBA B pacTBope.
Pacno3naBatp OITBITHBIM
IIyTeM  YIVIGKHCHIBIA  Tra3,
KapOoHaT - HOHBI.

BbrancneHuss mo XUMHYECKUM
ypaBHEHUSIM Macchl, o0BeMa,
WIK KOJMYECTBA OJHOTO U3
MPOJYKTOB PEaKIMH TI0 Macce
HCXOJIHOTO BEIECTBa, 00bEeMY
WIH KOJIMYECTBY BEIIECTBA,
COJICPIKAIIETO  OIPEICIICHHYIO
noro mpumeced. OOBICHATH
3aBUCUMOCTH bu3nIecKux
CBOWMCTB METAJUIOB OT BHIA
XUMHYECKON CBSA3M MEXKIY UX

aTOMaMHU. HaOmronars u
OITHCHIBATH XUMHYECKHE
peaKIum. Habmronars
JICMOHCTPUPYEMBIC u

CaMOCTOSITEIHHO TPOBOJUMBIC
onbITEl. ONHCHIBATH CBOMCTBA
M3y4aeMbIX BEIIECTB Ha
OCHOBe HAOmIOAEHUI 3a HX
npeBpamieHusIMU. J[oka3bIBaTh
aMmdoTepHbIii XapakTep
OKCHJIOB W  THJIPOKCHJIOB
amroMunus U kenesa (I1T).

CpaBHI/IBaTB OTHOIICHUC
HN3YyYaCMbIX MCTAJUIOB K BOZXC.
CpaBHI/IBaTB OTHOIICHUC

TOAPOKCHUAa HATpHA, KaJIbIHA




WHJUBHTyAIbHOU

TPAeKTOPUU pPa3BUBATh
UHTEPEC K H3YYEHHUIO
TE€MbI, MOTHBHPOBATh
KeJINaHue  MPUMEHSTh
puoOpeTEHHbIE

3HaHMSI W yMEHWus,
dbopMupoBaTh yMEHUE
paboTaTh B KOJUICKTHBE

U QIIOMUHUA K pacTBOpam
KHCIIOT u IIEI0YCH.
Pacmo3naBarts ONBITHBIM
MyTeM THAPOKCHI — HOHBI Fe
(IDu (I10).

n HaXO0JUTh

COTJIaCOBAHHBIE

pereHus;
Kparkuii 0030p Pa3BuBarth WurerpupoBannblii | Mcnosp3oBaTh  BHYTpU- U
BaKHEHIINX MIO3HABaTEJIbHBIN YPOK MEXIIPEAMETHBIE CBSI3U.
OpraHM4ecKux WHTEPEC U JJOTNYECKOE ®poHTanbHAas, CocTaBisATh MOJIEKYJIIPHBIE U
BeleCTB. MBIILILICHHE, IpyIoBas, TapHasi | CTPYKTypHBIE bopmyIbl

BOCIIUTHIBATh
MOTPEOHOCTH B
IPaKTUYECKOM
UCII0JIb30BAHNUU
3HAHUU TEMBI.
dopmupoBaHue
JIOTUYECKOTO
MBIIUICHUS], Pa3BUBATh
MPOCTPAHCTBEHHOE
MBIIUICHUE U BIIaJIEHUE
Hay4YHBIMU METOJaMU
MO3HAHMS
OKPYXKAIOILIEr0 MUPA.
Pa3BuBaTh cTpemiieHne
y4acTBOBATh B MApHOU

W MHAUBUAYyaJIbHAs

yrieBo1oposioB.  Omnpenensrtb
MPUHAJICKHOCTh BEIIECTBA K
ompenenéH-  HOMY  KJaccy
OPraHUYeCKUX  COCTUHEHUH.

3anuceIBaTh ypaBHCHUS
peaxiui 3aMEIECHUS u
NPUCOCIUHEHHUS C y4acTHEM
OpraHUYeCKHX BEILIECTB.
HaOronare

JEMOHCTPUPYEMbIE OIIBITHL.
OnuceIBaTh CBOMCTBa

M3y4aeMbIX BEIIECTB Ha
OCHOBe HAOmIOAEeHUH 3a HX
MIPEeBPAICHUSIMH.

YuacTtBOBaTL B COBMECTHOM




U TPYNIIOBO#1 pabore.

00CyXJIeHUU pe3ysbTaToB
OIIBITOB. [IpoBoanTh
KayeCTBEHHbIE pEaKlUUU Ha
HEKOTOpHbIE OpraHUYecKue
BEILIECTBA. [Tons3oBatbes

uHpopManuenn U3 JAPYrux
MCTOYHUKOB JJIsi IOATOTOBKH
KpPaTKHX COOOIICHHIA.

PesepBHOE Bpems

Hroro:

70




Kputepyu 1 HOpMBbI OLICHKH 3HAHUI M YMEHUI 00y4Yaromuxcs,
KOHTPOJIbHbIE Pa0OTHI.

1. OueHka ycTHOro OTBeTA.
OTMeTKa «5» .
- OTBET IIOJIHBIN U NPAaBUJIBHBIM HA OCHOBAHUHU U3YYEHHBIX TEOPUH;
- Marepuall HU3JIOKEH B OMNPEACIICHHON JIOTMYECKON IOCJIEeI0BATEIHbHOCTH,
JTUTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSITEJIbHBIM.
OTMeTKa «4» |
- OTBET IOJHBIN ¥ PABUJILHBIA Ha CHOBAHUU U3YUYEHHBIX TCOPUIA;
- MaTepuall U3JIOKEH B OMNpPEEICHHON JIOTHYECKON IMOCIeA0BATEIbHOCTH, TIPH
ATOM JOMYIIEHBI JBE-TPU HECYIICCTBEHHBIC OIIMOKH, UCTPABJICHHBIE MO TPeOO-
BaHUIO YUUTEIS.
OTMeTKa 3» .
- OTBET MOJHBINA, HO TPHU ITOM JOMYIIEHA CYIIECTBCHHas OIMMOKA WJIM OTBET
HEIIOJIHBIM, HECBSI3HBIM.
OTMeTKAa «2»:
- TpuU OTBETe OOHAPYKEHO HEMOHWMAHHUE YYallUMCS OCHOBHOTO COJCpP>KaHHS
y4eOHOr0 MaTepuaia WIM JONYIICHbI CYIIECTBEHHBIC OIIMOKH, KOTOpBIC yd4a-
IIUHACS HE MOJKET MCIPABUThH MPU HABOASIIMUX BONPOCAX YUUTENsA, OTCYTCTBUE
OTBETA.
2. OneHka J3KCHepUMEHTAJbHbIX yMeHHMH. OIlleHKAa CTaBUTCS HAa OCHOBAaHUU
HAOJI0/IEHUS 3a YYaIIUMHKCS U IUChbMEHHOTO OTYeTa 3a paboTy.
OTmeTka «5»:
- paboTa BBHINIOJIHEHA TIOJHOCTBIO W TPABWIBHO,  CHACIAHBI IPABHIHHBIC
HaAOI0O/ICHUS ¥ BBIBOJIBL;
- DKCIEPHMEHT OCYIICCTBJIEH IO IUIAHY C yYE€TOM TEXHHKH O€30IacHOCTH H
paBujI paboThI C BEIECTBAMHU U 000PYI0BaHUEM;
- MPOSIBJICHBI OPTaHU3AIMOHHO - TPYJOBBIE YMEHHMS, MOIJACPKUBAIOTCSI YUCTOTA
pabouero Mecta u mopsAI0K (Ha CTOJIEe, 9KOHOMHO MCTIONB3YIOTCS PEaKTHBHI).
OTmeTka «4» :
- paboTa BBINIOJIHEHA MIPABWIIBHO, CICJIaHbI PaBUIIbHBIC HAOIIOICHNUS U BBIBOIBI,
HO TIpU 3TOM DOKCHEPUMEHT TMPOBEAECH HE TMOJIHOCThIO WIM JOMYIIECHBI
HECYIIECTBEHHBIE OMMUOKH B pabOTe C BEIIECTBAMH M 00OPYIOBAHUEM.
OtmMmeTKa «3»:
- paboTa BBINIOJIHEHA MPAaBUJIBHO HE MEHEE YEM HAIMOJOBUHY WM JOIMYyIIEHA
CYIIIECTBEHHAs OMMOKAa B XOJIe¢ IKCIEPUMEHTa B OOBSICHEHHH, B O(opMiICHHH
paboTBI, B COOIOJCHUM MPABUI TEXHUKH OC30MTaCHOCTH Ha pabOoTe C BEIIECTBAMH
1 000pyZOBaHUEM, KOTOpAs UCIPABISAECTCS TIO TPEOOBAHUIO YUUTEIS.
OTMeTKa «2»:
- JomyiieHbl ABe (W 0ojiee) CyIIECTBEHHBIC OIIMOKHM B XOJI€: SKCIIEPUMEHTA, B
oObsicHeHUH, B odopmiieHHH pabOThl, B COOJIOJCHUM NpPaBUI TEXHUKH Oe3-
OMacHOCTH IMpHU paboTe C BellecTBAMU U 00OPY/IOBAHUEM, KOTOPHIC YUAIIUICS HE
MOXET UCIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEJIS;



- paboTa He BBINOJIHEHA, Y y4alllerocsi OTCYTCTBYET KCIIEPUMEHTAIbHBIC YMEHUSI.
3. OueHka yMeHHUi peliaTb pacyeTHbIC 3aJa4M.
OTmerka «5»:
- B JIOTMYECKOM PACCYXXJICHMM U PEHICHUU HET OIMOOK, 3ajaya pelieHa
palMoOHaIbLHBIM CIIOCOOO0M;
OTmeTka «4»:
- B JIOTHYECKOM PACCYKJICHUU M PEIICHUS HET CYIIECTBEHHBIX OIMMOOK, HO
3a/lauya pellleHa HepalMoHAIbHBIM CIOCOOOM, WJIM JOINYIIEHO He 0oJjiee IBYX
HECYIIECTBEHHBIX OIHUOOK.
OTmeTka «3»:
- B JIOTUYECKOM PAaCCYXJICHHMH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIeHa
CYILIECTBEHHAsl OIIMOKa B MaTeMaTHYECKUX pacueTax.
OTmeTKa «2»:
- UIMEETCS CYIIECTBEHHbBIC OITMOKU B JIOTUYECKOM PACCYKJICHUU U PEIICHUHU.
- OTCYTCTBHE OTBETA Ha 3aJIaHUE.
4. OueHkKa MUCbMEHHBIX KOHTPOJbHBIX PadoT.
OTmeTka «5»:
- OTBET IOJHBIN ¥ MPaBUILHBINA, BO3MOXKHA HECYIIECTBEHHAS OLINOKA.
OTmeTka «4»:
- OTBET HETIOJIHBIN WJIU JOIMYIIEHO He 00Jiee ABYX HECYIIECTBEHHBIX OIITHOOK.
OTmeTka «3»:
- paboTa BBINOJHEHA HE MEHEEe YeM HaIoJIOBUHY, JIOMYIEHA OJJHA CYIIECTBEHHAS
olIMOKa U NP 3TOM J[BE-TPU HECYIIECTBEHHBIE.
OTmeTKa «2»:
- paboTa BBHITIOJHEHA MEHBIIE YEM HAMOJOBUHY WM COACPKUT HECKOJBKO
CYIIIECTBEHHBIX OLITHOOK.
- paboTa He BBITIOJIHCHA.
IIpu orleHKE BBINIOJHEHUS THUCHbMEHHONH KOHTPOJIBHOM paboThl HEO0OXOIUMO
YUHUTHIBATh TPEOOBaHUS eTMHOTO opdorpaduuecKoro pexxuma.

Y4eOHO-MeTOAUYECKOE M MAaTEePHATBHO-TEXHUYECKOe o0ecreyeHune.
Cocmag yueono-memoouueckozo KOMnjieKkma:

1.  Pymsuruc I'.E. Xumus: 8 ki1.: yue6. ans o6meobpasonar.
Yupexnaenuii / I'.E. Pynzutuc, @.I'. ®enpaman. — M.: [IpocBenienne.

2.  Xumwus: 8 KII.: 3JIEKTPOHHOE TIPHUIIOKECHHUE K yUSOHUKY.

3. Pymsutuc I'.E. Xumus: 9 xi.: yae0. 11 o0meoOpa3oBar.
Yupexnaenuii / I'.E. Pymsutuc, @.I'. ®enpaman. — M.: [IpocBenienne.

4, Xumus: 9 Ki1.: 2JIEKTPOHHOE MPUIIOKEHNE K YICOHHKY.

d. I'apa H.H. Xumus. Paboune nporpammel. [IpenmeTtHas aunus
yueOnukoB ['.E. Pyn3utuca, @.I'. ®enpamana. 8-9 knaccel/ H.H. I'apa. — M.:
[IpocBenieHue.

6. Tapa H.H. Xumus. Ypoxu: 8 kin. / H.H. I'apa. — M.:
[IpocenieHue.

7. I'apa H.H. Xumus. Ypoku: 9 ki. / H.H. T'apa. — M.



IIpocsemenue.
Cnucok numepamypol 0713 y4aAUWUXCA:

Y4eOHuku:

1.  Pymsutuc I'.E. Xumus: 8 ki.: yue6. ayist o01ieodpa3oBar.
VYupexnaenuii / I'.E. Pynzutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.

2.  Pymsuruc I'.E. Xumus: 9 xi1.: yue0. 115 061ieoopa3onar.
VYupexaenuii / I'.E. Pynzutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.

3. I'apa H.H. Xumusi: 3a1a4HuK ¢ «IOMOIIHUKOM»: 8-9 Kitacchl /
H.H. I'apa. — M.: IIpocselenue.
PaGouue Terpaam:

1.  Tabpycea H.W. Xumus: pabouas tetpans: 8 xi. / H.W.
["abpyceBa. — M.: [IpocBemienue.

2.  Tabpycesa H.U. Xumus: pabouas terpanb: 9 ki. / H.U.
["abpyceBa. — M.: [IpocBemienue.

Cnucok numepamypeol 0711 nedazo208:
1.  Pymsuruc I'.E. Xumus: 8 ki.: yue6. aist o01ieobpa3onar.
Yupexaenuii / I'.E. Pynzutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.
2.  Xumus: 8 KJI.: JJICKTPOHHOE MPUIJIOKEHNE K YUSOHUKY.
3. Pymsutuc I'.E. Xumus: 9 xi.: yue6. nis obmieoOpas3onar.
Yupexnenunii / I'.E. Pynsutuc, ®.I". ®enpaman. — M.: [Ipocsemienue.

4, XuMmus: 9 Ki1.: 2JIEKTPOHHOE NMPUJIOKEHUE K YUCOHHKY.

5. I"apa H.H. Xumus: 3a1auHuK C «ITOMOITHUKOM»: 8-9 Ki1acchl /
H.H. I'apa. — M.: [IpocBemieHue.

6. I'apa H.H. Xumus. Paboune nporpammsl. [IpenmeTHas muHus
yueOHukoB I'.E. Pym3utuca, ®@.I'. ®enpamana. 8-9 kimaccel/ H.H. I'apa. — M.:
[Ipocsemienue.

1. Panenxuii A.M. Xumus: tTuIaKTHIecKuii Mmatepuai: 8-9 ki. /

A.M. Paneuxuii. — M.: IIpocBemienue.

8. T'apa H.H. Xumus. Ypoku: 8 ki. / H.H. I'apa. — M.:
[IpocsenieHue.

9. Tapa H.H. Xumus. Ypoxku: 9 xkin. / H.H. I'apa. — M.:
[IpocBenieHue.

10. boposckux T.A. Tectsl mo xumuu. [lepBonauaabHbie
xumuueckne noustua. Kucnopon. Bogopoxa. Boaa, pactBopsl. OcHOBHbIE
KJIACChl HEOpPraHWYECHX COeNMHEHNM: 8 KJI.: Kk yueoHuky I.E. Pyn3utuca,
O®.I'. denpamana «Xumusd. 8 kirace». — M.: U3natenbcTBO «OK3aMEH,
2010.

11. boposckux T.A. TecTbl M0 XUMHUU. DIEKTPOIAUTHUECKAS
muccornmanus. Kucmopon u cepa. Azot u docdop. Yriepon u kpeMauit. 9
kiacc: k yueOnuky I'.E. Pynsurtuca, @.I'. ®enpamana «Xumus. 9 knacey. —
M.: 3paTenscTBO «IK3aMeH», 2011.



MarepuajibHO-TeXHHYeCKOe o0ecniedeHrne 00pa3oBaTeIbHOIO MpoLecca.

Ne | HaumeHoBaHHMe 00bEKTOB U CPeICTB MATEPHAJIbHO — TeXHHYecKoro obecnieuenus | KosmuectBo
n/n no gakry
1 .  IlewaTHble mocodus it
KommuiekT mopTpeToB yueHbIX-XUMHUKOB
2 Cepust cnpaBounblx Tabmun no xumuu («Ilepumonmyeckass cucremMa XUMHYECKHUX
anemeHntoB /.M. MenneneeBa», «PacTBOpUMOCTD COJIEH, KUCIOT U OCHOBAHUM B BOJIEY,
«ONEKTPOXUMHUYUCCKUH psAJl HANpsDKEHUH MeTaiwioB», «OKpacka WHIWKATOPOB B | 1T
Pa3IUYHbIX CPEax»).
Il.  Texnuueckue cpeacTBa 00yueHHs
1 Kommnsrorep 1
2 MynbTHMe THIHBIA IPOEKTOP
3 DKpaH MPOEKIMOHHBIN
II. Y4eOHo-npakTHYECKOE H Y4eOHO-1a00paTOpHOe 000py/I0BaHNeE
[puGopbl, HaOOpbLI mNOCYABI M JIAGOPATOPHBIX MNPUHANIEKHOCTEH  1JIs
XHMHUY€ECKOro IKcnepumMenTa. O01uiero Ha3HaueHus
1 Bechl 211€KTpOHHBIC 1
2 HarpesarenbHble mpuOOpsI:
- CIIUPTOBKHU 10
3 Jlocka JuTsl CYIIKH ITOCYTBI 1
4 KoMekT 3nekTpocHabkeHns KaOuHeTa XUMUU KSM
JdemMoHCTpaUMOHHBbIE
HaGop mocynbl u mpuHAAIEKHOCTEH 7151 IEMOHCTPAIIMOHHBIX OTIBITOB 10 XUMHUH 350
1
2 CTONMK O XbEMHBII 1
3 [lItatuB ayst IEMOHCTPAIMOHHBIX Mpooupok [1X-21 2
4 ratus metanmmueckuii [J1b 10
5 DKpaH GOHOBBINA YEPHO-OCINbIN (IBYCTOPOHHHMIA) 1 (MuKpo)
6 Hab6op ¢urakonos (250 — 300 mut 1y1st XpaHEHUST PaCTBOPOB PEAKTHBOB) 180 T
CrnenuajJu3upoBaHHbIe MPUOOPHI U ANNAPATHI
Amnmapat (mpubop) st nosrydenus razos (Kumnma)
1 2
2 O3oHaTOp 1
3 [TpuGop mist AeMOHCTpaIu CBETOBOTO A (deKTa peaKiuit 1
4 [Tpubop 1t onpeesieHrs cocTaBa BO3ryxa 1
5 Boponka nenurenpHas a7 paboThl ¢ BPEIHBIMU BEIIECTBAMU 2
6 Boponka nenutenbHas o0iero Ha3HauYeHUS 7
KommnuiekTol 1J1s1 JIA0OPATOPHBIX ONBITOB M MPAKTUYECKUX 3aHATHI 10 XUMUH
1 Becbl Mexanndeckue 1abopaTopHbIC 3
2 Becsl anekTponHbIe yueOHble JabopaTopHsle BYJI-50 OM 6
3 HaGop 6aHoK 17151 XpaHeHHst TBepbIX peakTHBOB (30 — 50 M) 70
4 Habop cki1siHOK ((pJ1akOHOB) JUIsl XpaHEHHsI pACTBOPOB PEAaKTHBOB 50
5 Ha6op npo6upok (ITX-14, ITX-16) 65 + 20
6 [TpuGop 15t mosTydeHus ra3on 10
7 KommuiekTsl 111 MOHTa)ka XuMudeckoro obopynosanus Mb 7
8 [{nnvHApBl MEPHBIE CTEKJISIHHBIE 10
9 Kpucrannuzarop 1
1 .Moaean
HaGop KpuCTaNIMUeCKUX PELIeTOK: aiMasa, rpadura, moBapeHHON cou 1
2 Habop moneneli — anmaukanuil Aas WUTIOCTPAIMK TUTIOB XMMHYECKUX peakini 1




Habop 11 MoenupoBaHust SJIEKTPOHHOTO CTPOCHHUSI aTOMOB AJIEMEHTOB 1
Vill.HaTtypanbHble 00beKTbl, KOJJICKIHH

Tormnmso 3
PeakTuBbl B najuyun

Habop Ne 1 OC «Kucnomul»

Kucnora cepnas 0,200 kxr
Kucinora cosnsinas

Habop Ne 2 OC «Kucnomwuly  Kucnora azotHas 0,300 kr
Kucnora oprodocdopnas

Habop Ne 3 OC «l uopokcuowi»

Kanus rugpoxcun 0,450 xr
Kanbums runpoxcu 0,200 kr
Harpus ruapokcuy 1,400 xr
Habop Ne 4 OC «Okcuodvl memaniogy

AJTFOMMHHS OKCHUJT 0,05 xr
bapus okcupg 0,150 xr
Keneza (1l) oxcun 0,050 kr
Kanpnust oxcun 0,400 xr
Maruust oxcun 0,125 xr
Menu (Il) oxcua (rpanyss) 0,150 kr
Kamms oxcun 0,050 kxr
[uHka okcun 0,200 kr
Habop Ne 5 OC «Memannvi»

ATIOMHUHUH (TPaHYJIBI) 0,200 kr
AJIOMUHHH (CTPYXKKA) 0,200 kr
Keneso BoccTaHOBIEHHOE (TTOPOIIIOK) 0,150 kr
Marunuii (OTHIKH) 0,100 kr
Menn (TpaHysibl, OTIHITKH ) 0,075 kr
I{uHK (Tpanyssl) 0,300 kr
Habop Ne 6 OC «ll]enounsie u wenounozemenvHvle MEMALLbLY

JIutnit 20 ammyn
Harpuit 25 amnyn
Habop Ne 7 OC «Oeneonachule seujecmeay

Cepa (TIopo1Iok) 0,200 kr
Habop Ne 9 OC «I anozcenuowvi»

bapus xnopun

Keneza (1ll) xmopun 0,050 kr
Kanus xnopun 0,150 kr
Kanbuus xmopung 0,200 kr
Maruus xjopun 0,200 kr
Menu (Il) xmopun 0,200 kr
Harpus xmopun 0,150 xr
[unka xmopuzg 0,150 kr
Kanus nooung 0,150 kr
Kamus 6pomua 0,200 kr
Habop Ne 10 OC «Cynvgpamsi. Cynvgpumot. Cynoghuosi»

AntoMuHus cynbhaT 0,450 xr
Kenesza (I) cynbdar 0,500 xr
Kanus cynbdar 0,500 xr
Kanbuus cynbdar 0,050 xr
Marnus cynsgat 0,175 xr




Menu (Il) cynsdaT 6e3B0oIHBIIHI 0,200 kr
Menmu (Il) cynsdat 5-Ti BoaHBIM 0,200 kr
Hatpus cynsun 0,200 xr
Hatpus cynbgdar 0,100 xr
[{unuka cynbdar 0,150 xr
Habop Ne 11 OC «Kapbonamwl»

Kamus xapOonat (rmoTar) 0,240 kr
Menu (1) kapboHaT OCHOBHOM 0,500 xr
Hatpust kapOonar 0,350 kr
Harpus rugpokap6onar 0,500 kr
Kanpius xkapbonat 0,150 xr
Marnust kapOoHaT 0,150 xr
Habop Ne 12 OC «@ocghamer. Cunuxkamuoly

Hatpust cunukat 9-tu BoHBIM 0,200 xr
Harpus oprodocdar TpexzamenieHHBbIHM 0,100 xr
Habop Ne 14 OC «Coeounenus mapeanyay

Kanus nepmanranar (kanuii MmaprasueBokucisiii) 0,500 kr

Habop Ne 16 OC « Humpamur»

ANIOMHUHMS HUTpAT 0,050 kr
Kanus mutpar 0,100 kr
Kanbuus Hutpar 0,100 kr
Menu (Il) HuTpar 0,100 kr
Harpus Hutpar 0,350 kr
Cepebpa HUTpaT 0,010 kr
Habop Ne 17 OC «Hnouxamopwr»

Jlakmoug 0,100 xr
MeTHII0BBIN OpaHKEBBII 0,100 kr
®denondranenn 0,100 kr




	3.Федеральный закон "О внесении изменений в Федеральный закон "Об образовании в Российской Федерации" по вопросам воспитания обучающихся" от 31.07.2020 N 304-ФЗ;
	Учебно-методическое и материально-техническое обеспечение.
	Состав учебно-методического комплекта:
	Материально-техническое обеспечение образовательного процесса.

