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l. KOMIIVIEKC OCHOBBIX XAPAKTEPUCTHUK
JIOMMOJHUTEJBbHON OBIIIEOBPA30OBATEJBHOMN NPOT'PAMMBI

[NHOACHUTEJIbHAA 3AIIMCKA

Pemiennie 3amau 3aHUMaeT B XMMHUYECKOM OOpa30BaHWU Ba)KHOE MECTO. DTO
OJIMH W3 BaXXHEUIIMX MPUEMOB OOYyYEHHUS, MOCPEJICTBOM KOTOPOro oOecreyrmBaeTCs
Oosee ryOOKOe M MOJIHOE YCBOCHHE YYEOHOro MaTepHala U BhIpadaThIBACTCS YMEHHE
CaMOCTOSITEILHOTO OCMBICJICHUS U IPUMEHEHHUS MPUOOPETEHHBIX 3HAHUM.

[Tporpamma «O3anaueHHas XUMUS uMeer  MpodeCCHOHAIBHYIO
HaIPaBJIEHHOCTh. YUECHHUKY, U30paBIIEeMy XUMHUECKYIO CIIEIIUATbHOCTh, OHA TTIOMOKET
OBJIQJICTh B COBEPIICHCTBE HEOOXOJAMMBIMU TMpPUEMaMH YMCTBEHHOW JESTEIbHOCTH,
pa3BUTh TBOPYECKOE MbINUIeHHE. J[JI TeX, KTO CMOXET OBJIaJIeTh COJIEPKAHUEM
JAHHOW TpOrpamMMBbl, peIIeHHe 3ajad He OyJeT BBI3bIBATH OCOOBIX TPYIHOCTEH.
[Iporiecc perieHust CTaHeT yBIEKaTEIbHBIM U Oy/I€T MPUHOCUTH YJIOBJIETBOPEHUE.

Heo6xoauMocTh MosiBICHUST JAaHHOTO Kypca BO3HHUKJIA B CBSI3U C TEM, YTO JIS
MHOTHX YYaIlllUXCS CEPhE3HOUM MPOOJIEMOU SBISIETCS Pa3pbhiB MEXAY TpeOOBaHUSMHU
BY30B U peaJbHBIMU BO3MOXKHOCTSMHU BBIITYCKHUKOB OOJBIIMHCTBA IIKOJ, KOTOPBIN
CTAaBUT TIepeJ] MOJIOABIMHU JIFOJABMU TPYIHONPEOJOIUMBI Oapbep Ha TMyTH K
BBIOpaHHOM Mpodeccumu.

JIJisi yCHEemHOro yCBOGHHSI METOIOB pelIeHUs 3ajad M0 XUMUU BPEMEHH B
o0beMe 00pa30BaTENbHOTO CTaHAApTa HEJOCTATOYHO, W YyYalllMecs HYXKIAITCs B
POXOXKIECHUU JOTOTHUTEIBHOTO CHCTEMAaTHUecKoro Kypca. KpoMe Toro, nuamMeHsorcs
CTaHAapThl 00pa3oBaHUs MO XMUMHH, YMEHBIIAETCA KOJUYECTBO TPEeOYyeMBbIX THUIIOB
3a/1ay, HO MPH MOCTYIUVICHUH B HEKOTOPBIE BY3bl 3TO HE YUUTHIBAETCS.

KonudecTBo 4acoB, BBIACICHHBIX B IIKOJIBHOM Kypce Ha MPAKTUYECKUE
paboThl, HEJJOCTATOYHO MJIsi TIOJHOTO YCBOeHHUs mpenmera. C MOMOIIBI0 MPOrpaMMBbl
«O3afadyeHHass XUMUS» I[IKOJIBHUK TPHOOPETET W 3aKPENUT HJKCIEPUMEHTAIbHbBIC
HaBBIKK B pa0bOTe C BEIHICCTBAMH, BBIMOJHSS NPAKTHYECKUE 3aJaHUSI PA3TIUYHOTO
YPOBHSI CJIOKHOCTH.

JlanHyro mporpaMMmy IO COJepKaHHIO W (GopMaM  TeIaroruyeckoi
JESTETPHOCTH MOXHO OTHECTH K HMHTETPUPOBAHHOMY BHIY, T.K. OHa OOBEAMHSET B
OJTHO 11eJ10€ 00JTACTH OCHOBHOTO U JIOTIOJTHUTEIIHLHOTO 00pa30BaHMS.

3a OCHOBYy mporpaMMbl Obla  BbIOpaHa  aBTOpPCKas  Iporpamma
nonojiHuTeNbHOTO oOpazoBanus 8—11 kmaccel «O3AJTAYEHHAS XUMMUS» C. b.
ToNCTOXUHCKOW, YUUTENsI XUMUH, Tearora JTOMOJHATEIHLHOTO 00pa30BaHUs IIEHTpa
oOpa3oBaHus Ne 1475 T. Mockga, [DNeKTPOHHBIM pecypc]
http://him.1september.ru/view_article.php?ID=201000403, JOOII «O3agayeHHas
xumusi» CrnmBak JIJIL.

HanpaBiieHHOCTh NMpPOrpaMMbl: ecTeCTBeHHOHayuyHas. [IpemHasHadena s
JIOTIOTHUTENIBHOTO N3YUYEHUSI XMMHUH, Kak Ha 0a30BOM, TaK U Ha MPO(HIEHOM ypOBHE.

YpoBeHb porpaMmmabl: 0a30BbIii


http://him.1september.ru/view_article.php?ID=201000403

Hacrosimass mnporpamma pa3paboTaHa B COOTBETCTBUM C HOPMAaTHUBHO-
IIPAaBOBBIMH IOKYMEHTaMU:

— ®enepanbubli 3akoH OoT 29 nekabpa 2012 roma Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepanuny»;

— Pacnopsoxenue IIpaButensctBa Poccniickoin @enepanuu ot 24 anpens 2015
roja Ne 729-p «Konuenuus pa3BUTHs JOTOJHUTEIBHOTO0 00pa30BaHus JeTeh»;

— Ilpuka3z MunucrtepctBa npocseuieHuss PO ot 9 nHosi6ps 2018 r. N 196 «O6
yrBepkaeHun  [lopsinka opraHu3alud M OCYLIECTBIEHUsT  00pa3oBaTesbHOU
JEeSATENbHOCTHU N0 TIONOJHUTEIBbHBIM 0011€00pa30BaTEIbHBIM IPOrPAMMAM;

— IIucemo MunucrepcTBa 0b6pazoBanus U Hayku Poccuiickoit @enepauuu oT
18 Hos6ps 2015 rToma Ne(9-3242  «Meroandeckue pEeKOMEHAAIMU  TI0
MPOCKTUPOBAHUIO JOTOJHUTEIBHBIX O0IIEPa3BUBAIOIIUX POrPAMM);

— Pacnopsikxenue IlpaBurensctBa Poccuiickoit @enepaunn ot 29 mas 2015
roga Ne 996-p «Ctparerusi pa3Butusi BocnutaHus B Poccuiickoii ®enepanuu Ha
nepuon 10 2025 rogay.

- CIT  2.43648-20  «CaHUTAapHO-IMUJIESMHOJIOTHYECKUE  TpeOOBaHUS K
OpraHu3aIvsIM BOCIUTAHUS M OOYYCHUS, OT/AbIXa U O3JJOPOBJICHUS JCTCH U MOJIOJCKN,
YTBEPKJEHHbIE TMOCTAHOBJICHUEM TJABHOTO TOCYAApCTBEHHOIO CAaHUTAapHOrO Bpaya
Poccum ot 28.09.2020 Ne 28.

— CanlluH 1.2.3685-21 «l'uruennuyeckue HOPMATUBBI M TpeOOBaHUS K
oOecrieueHuto 0e30MmacHOCTH W (MiaM) Oe3BpeAHOCTH ISl 4elioBeka (HaKTOPOB Cpebl
oOUTaHUs», YTBEP)KICHHBIE TIOCTAHOBJIEHHWEM TIJIABHOTO CAHUTAPHOTO Bpaya oOT
28.01.2021 Ne 2.

— IlocranoBnenue IlpaButenbctBa «OO0  OCYIIECTBIEHHM MOHHUTOPUHTA
cucreMbl oopazoBanus» P® ot 5 aBrycrta 2013 r. N 662.

— Meroaudeckue peKOMEHJAIMU IO CO3JAaHUI0 U (YHKIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHBIX OPTaHU3AIUAX, PACIOJOKEHHBIX B CEIIbCKOM MECTHOCTH U
MaJbIX TOpoAax, HEHTPOB O0Opa30BaHHUS E€CTECTBEHHO-HAYYHOM M TEXHOJIOTHYECKOU
HamnpaBieHHocTe («Touka pocTta») (YTBEpXKIEHBI pacnopsikeHrueM MUHHCTEpPCTBA
npocseienus Poccuiickoit @eneparuu ot 12 ssaBaps 2021 roga Ne P-6)

AKTYQJIbHOCTb JIaHHOW IIPOrpaMMBbl 3aKIIOYACTCS B €€ Pa3BUBAIOLICH
byHKIMU. 3aHATUS CTIOCOOCTBYIOT (DOPMHUPOBAHUIO OTIBITA TBOPUYECKOM JACSATEIBHOCTH,
pa3BHBAIOT HWHTEpPEC OOYYArOMIeTOCs K OKCIEPUMEHTY, HAy4YHOMY TIOHUCKY,
O3HAKOMJICHHIO TpodecCHs MU U CHEIUATBHOCTSMH, CBS3aHHBIMH C XUMHUEH U €e
NPUWIOKEHUSIMU. 3aHATUA 1o mporpamMme «O3agadyeHHas XUMHS» MaKCHUMalbHO
AKTHUBU3UPYIOT T[I03HABATEIbHYI0, TBOPYECKYIO U MPAKTUYECKYIO JEATEIbHOCTH
O0Oy4JarommXxcs, MPU aKTUBHOM HCIIOJIB30BAHUH PA3JIMYHBIX CPEJACTB M METOJIUYECKUX
npueMoB  (MpoOJIEeMHbIE BOMNPOCHI, TBOPYECKHE 3aJaHUs, JAEMOHCTPAIMOHHBIN
skcnepumeHT, TCO u Tak nanee).

OTin4uTeIbHONH 0CO0EHHOCTHIO MpPOrpamMmMbl. B mporpamme 3HaYUTEIHLHOE
MECTO OTBEJICHO 3aHUMATEIHHBIM OIBITAM, pab0Te B XMMHYECKOU JTaOOpAaTOPHUH, YTO
MO3BOJIIET pa3BUBaTh Yy OOydYalolUXCS MOTHUBAllMM K  HUCCIEI0BATEIbCKON
NEATENIbHOCTU. XapaKTEPHbIMU OCOOEHHOCTSIMU TporpamMmbl «O3aiadyeHHas XUMUS
ABJSIIOTCS:  (DOpMUpOBaHME Yy OOy4YarOlIUXCS TOTOBHOCTH K CaMOPa3BUTUIO U
HEMpEephIBHOMY 00pa3oBaHuio, GOPMUPOBAHKE HIMPOKOTO MO3HABATEILHOTO UHTEpECa
U OCYILECTBJIICHUE CBOECOOPA3HbIX MPO(PEecCHOHATBLHBIX P00 B pa3HOOOPA3HBIX BHUIAX
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nestenbHOCTH.  I[Iporpamma  OXBaThIBa€T  KOHTHHIEHT 00yJaromuxcs,
WHTEPECYIOIMMUXCS XUMHEH, IeJICHANPABICHHO TOTOBAIINX ce0s K BRIOOPY mpodeccun
WCCJICIOBATENsl W OPHUCHTHUPYIONIUXCS Ha TPAKTHYECKOE MPUMEHEHHWE XHMHUH B
CMEXHBIX 00JIACTAX 3HAHUH U JCSITCIILHOCTH YEJIOBEKA.

HoBu3Ha mporpamMmbl 3aKIIOYaeTCs B TOM, YTO OHA IIO3BOJISIET CTPOUTH
y4eOHYI0 JACATEIBHOCTh C YYETOM MAaKCUMAJILHOTO MPUOIMKCHHS TPeIMeTa XUMHH K
MPAKTUYECKON CTOpPOHE XU3HH. [IpUHIUI AESATEIBHOCTHOTO IMOAXO0Ja B OOYYCHHUH,
crocoOCTByeT 6oJiee TITyOOKOMY U3YYEHHUIO Kypca XUMUM U MO3BOJISIET 00YUYaIOIIUMCS
OBJIAJICTh YMEHUSAMU: (POPMYIUPOBATH THIOTE3bI, KOHCTPYHPOBATh U MOJCIUPOBATH
XUMHYECKHUE TTPOIIECCHI, COMIOCTABUTH YKCIIEPUMEHTAIBHBIC U TCOPETHUECKUE 3HAHUS C
OOBEKTUBHBIMH PCATUSIMH JKU3HH, OIICHWBATh IOJIYYCHHBIC pPE3yJbTaThl, MOHUMAs
MIOCTOSIHHBIN TMPOIIECC DBOJIIOIMM  HAYYHOTO 3HAHUSA, YTO B KOHCYHOM MTOTE
CHOCOOCTBYET CaMOOOPA30BAHHIO H CAMOPA3BUTHIO 00 yUJaAIOIITUXCS.

IMegarornyeckas 1eaeco00pa3HOCTh 3aKI0YCHA B (DOPMHUPOBAHUH HAYUHBIX
NPEICTaBICHU O XMMHH, €€ HCIOJb30BAaHWU B IOBCEIHCBHOW >KM3HU; Pa3BUTHH
npodecCHOHAIBHBIX  CKIIOHHOCTEW K  mpeamery xumusa. Kypc  BKiIO4aer
TCOPETUYCCKUE W TPAKTHYCCKHE 3aHATHS 110 HEOPTaHMYECKOW W OPraHU4YeCKOMN
XHMHH, PEIICHUE PACUETHBIX U IKCIIEPUMEHTAIBHBIX 3a]1a4.

[Tporpamma 3HAYUTEIBHO YCHUJIMBACT BOCIUTATCIIBHBINA MTOTCHIIMAT OCHOBHOTO
o0pa3oBaHMs, CO3/1a€T YCJIOBUS JJISi HCIIOJIb30BAaHUS JIMYHOCTHO-IEATEILHOCTHBIX
TEXHOJOTUH HA 3aHATUAX M  OJHOBPEMEHHO  CIIOCOOCTBYET  ITOBBIIICHHUIO
TI03HABATEIhHBIX, 00IIE00pa30BaATEIBEHBIX BOZMOKHOCTEH 3aHATHIA 110 HHTEPECAM.

IIpakTHYeckasi 3HAYMMOCTH 3aKIIOYCHA B OCHOBHOW Hj€e MPOTpaMMbl —
BOOPYXHUTh OOYYAIOMIMXCS OCHOBAMH XHMHYECKUX 3HAHHHA, HEOOXOIUMBIX JIJIS
TIOBCETHEBHOW KU3HU, 3AJI0KHUTh (DYHAAMEHT JJIs JAIBHEHIIIET0 COBEPIICHCTBOBAHUS
XUMHAYECKUX 3HAHWW KaK B IIKOJE, TAaK U B JPYTMX YYCOHBIX 3aBEICHUSIX, a TaKKe
NPaBUILHO COPUEHTUPOBATH TIOBEICHUE 00YJAIOIIMXCS B OKPYKAIOIIIEH cpee.

Axpecar  mporpammbl:  [IporpaMma  opuUeHTHpOBaHa Ha  BO3pacT
obyuaromuxcs 14-15 ner. JIns oOydeHHMS TPHHUMAIOTCS BCE JKENAOIIHME, YTO JaeT
BO3MOXXHOCTh 3aHHMAThCSl C Pa3HOOOpA3HBIMU KATErOPUSIMU JETEH: OJapeHHBIMH,
NE€TbMHU W3 TPYII COLUMAJIbHOIO PHUCKA, NETbMH M3 CEMEW C HU3KUM COIMAIbHO-
PKOHOMHYECKUM cTartycoM. I[lpu pa3paboTke MaHHOW MpPOTpaMMBl YYHTHIBAIUCH
BO3PACTHBIC TICHXOJIOTHUYECKUE OCOOCHHOCTH JIeTel JaHHOTO BO3pacCTa.

Cpok ocBOeHUs: TPOrpaMMa COCTaBJIEHA Ha OJAWH I'0Jl O0yUEHHUS

O6bem nporpammbl: 109 akagemudeckux daca

Pesxkum 3aHATHHA:

[IpogoKUTENBHOCT OJHOTO akaaeMuueckoro 4vaca - 45 mwuH. llepepsiB
Mexay yaeOHbIMU 3aHITHAMU — 10 MuayT. OOIIEee KOMMYeCTBO YacOB B HEACHTIO — 3
qaca. 3aHATHS MPOBOJATCA 2 pa3 B HENENIO, OJIHO 3aHATHE -2 Yaca, BTopoe -1 yac.
3aHATUS IPOBOAATCS C MOCTOSSHHOW CMEHOU J1eSITEIbHOCTH.

®opmMbl OpraHu3anuu 00pa3oBaTeIbHOIO MpoIecca: rpynnoBas,
WHJIMBU]TyaIbHO-TPYIIIOBASI.

@®opMbl 00y4eHHUs] M BUAbI 3aHATHH: JEKIUU, UTPA, IKCKYPCUs, TUCKYCCHS,
caMocCTosiITelIbHas pabdoTa, MPaKTUKYM, Y4acTHE B KOHKYpPCaxX, HAyYHO-IIPAKTHUECKUX
KOH(EpPEeHIUAX U OJIUMITUAJIaX.

DopMbl 00y4eHHsI: OUHAs.



1.2. HOEJIb U3AOAYU [TPOI'PAMMBI

ear mnporpaMmbl — pa3BUTUE HHTEIUICKTYaJlbHOTO U  TBOPYECKOTO
MOTEHIMAaJa JIeTeiHa OCHOBE (POPMHUPOBAHUS OMEPAIIMOHHBIX CIIOCOOOB YMCTBEHHBIX
JEUCTBUM MO PELICHUIO TEOPETUUYECKUX U MTPAKTHUECKUX 3a/1a4 B 00JIaCTU XUMUHU.

3agaum nporpamMmsi.

ObpaszosamenvHule:

1) ¢dopmupoBaHHEe YMEHUI U 3HAHUH MPHU PEIICHUA OCHOBHBIX THUITOB 3aa4
110 XMMHUH,

2) (dopmupoBaHHE MPAKTUUECCKUX YMEHUN NPH PEIICHUN
AKCIIEPHUMEHTAIbHBIX 3a/1a4 HAPACTIO3HABAHUE BEIIECTB;

3) mnoBTOpEHHUE, 3aKPEIUICHHE OCHOBHBIX MOHATHI, 3aKOHOB, TCOPHUH, a
TaK)Ke€ HayYHBIX(pAKTOB, 00pa3yIOIIUX XUMUYECKYIO HAYKY.

Bocnumamenwvnuie:

1) co3maHMe NMeAarornyecKuX CUTYaIlui YCIEITHOCTH /ISl TIOBBIIICHHUS
COOCTBEHHONCAMOOIICHKH U CTaTyca y4yalluxcs B IJIa3aX CBEPCTHUKOB, TIEJArOroB U
pOIUTEIIEH;

2) (GopMupoBaHUE MO3HABATEIbHBIX CIIOCOOHOCTEH B COOTBETCTBUU C
JIOTUKOM Pa3BUTHUAXUMUUYECKON HAYKU;

3) coxeiicTBHE B PO OPHEHTALINH IIIKOJILHHKOB.

Paszeusarowue:

1) pas3BuBaTh y IIKOJbHHKA yYMEHHE BBIACIATH IVIABHOE, CYIIECTBEHHOE B
U3YYEHHOM MaTepHalie, CpaBHUBaTh, 0000IaTh H3yYeHHBIC (AKTBI, JOTHYECKU
U3JIaraTh CBOM MBICJIH TIPU PELICHUU 3a/1aY;

2) pa3BHBaTh CaMOCTOSITCIIBHOCTh, YMEHHE IIPEOJ0JIeBaTh TPYAHOCTH B
YYCHUU,

3) pas3BuUBaTh OSMOIMM YyYaIIMXCS, CO37aBas SMOIMOHAIBHBIE CHTYaIllun
YAUBIICHUS, 3aHUMATEIbHOCTH, TTapaI0KCaIbHOCTH;

4) pa3BuBaTh IMPAKTHUYECKHE yMEHHS yYallUXCSA IMPU  BBIMOJIHEHHUN
MPAKTUUYECKUX IKCIIEPUMEHTAJIbHBIX 3a]1a4.

[Tepeuncnennbie 3aa4n OXBAaTHIBAIOT MIUPOKUHA KPYT MPOOJIEM BOCIIUTAHUS U
JOTIOJTHUTEJIBHOTO 00pa3oBaHMs IIKOJbHHKA, PEHICHHUE W pean3aius KOTOPHIX
HEOOXOUMBI JIsl JOCTHXKCHHS TTOCTaBJICHHOM IICIIH.



1.3. COAEPXXAHUE ITPOI' PAMMBbI

Yueono-memamuueckoe naaruposarnue

Ne KomnuectBo yacos ®dopmbI aTTecTarmm/
1/ Hassanue pasnena, Temel Bcero | Teopus | IIpaktuka KOHTPOJIA
p P |y

1. | BeogHoe 3aHsTHE. 1 1 0

2. | Tema «PacTtBOpBI». 6 2 4 Pemenue 3anau

3 Tema «OcHOBHBIE TOHSTHUS U 12 5 10 Pewmene 3anad
3aKOHBI XUMUNY.

Konkypcer «O3agaun

4. | Tema «I"a3000pa3Hbie BemecTBay. | 5 2 3 npyray, «Mcnpasb

OmHOKy y coceay.
Pentenue 3agau
Tema «Pemenue 3agad no OdopmiteHne cTeH10B

g | XMMHYECKHM YPaBHEHUAM C 12 3 9 «Pemm kpoccBOpI».
y4aCTHEM HEOPTraHWYECKUX Hamnucanue cuenapus
BEII[ECTB 0 TTPOBEICHUIO HEJIEIH

XUMUU B ITKOJIE.

6 Tema «OxucauTeNbHO- v 2 5 Pemenne ypaBaenuit

BOCCTAaHOBHUTEIILHBIC PEAKITHI. CocraBieHue
KPOCCBOPJIOB
Tewma «I'eHeTnueckas CBSI3b MEXKIY

7 | OCHOBHBIMH KJIaCCAMH 5 2 3
HEOPraHUYECKUX COCTMHEHUI.

IIpoBeneHue Beuepa

8 Tema «KauecTBeHHBIE peaKIIUH Ha 5 2 4 «Y THBUTETbHAS
HEOPraHUYECKHEe BEUIECTBAY. il

OT6Op UHTEPECHBIX

3aa4 Jy1si COOpHUKA

«O3anaueHHast XUMHUS
Tema «Haxoxnenue JUTSL FOHBIX XUMHKOB).

9 | MonekynsipHOH (POpPMYJIBI 6 2 4 CocraBiieHue 3a1a4

OpPraHU4YeCKOro BEIIECTBaY. CaMOCTOSITEIbHO U
ydacTue B KOHKypce
«O3anaup apyral».
Pemenue 3amau
Tema «Penrenne 3agad no

10 | XMMUUECKAM yPABHEHUSAM C 7 2 5
Y4aCTHEM OPraHUYeCKHX
BEIIIECTBY.

Tema «I'eHeTnueckas cBsizb MEXY
OCHOBHBIMHM KJIacCaMH

11 | opraHuYecKux COCMHEHUM. 7 2 5
['eneTnueckas cBs3b
OpPraHMYECKUX U HEOPTaHUUECKUX
BEILECTBY.

12 Tema «KauecTBeHHBIE peakiny HA 7 2 5 DKcrepuMeHTallbHAS U
OpraHUYECKHE BEILIECTBAY. mpakTHyeckas paboTa
Tema «Ctpoenue atoma, Cemunap «Ot HaTpus

13 | nepuoanyeckuii 3akou . U. 4 2 2 JI0 aproHay

MenneneeBay.

(uHTEpecHbIe (PaKThI O




Ne H KonnuecTBo yacos dopmbl aTTecrarmn/
a3BaHME pa3jiesa, TeMbI
/i Bceero | Teopus | IIpakrtuka KOHTPOJIA
XUMHAYECKUX
AJIIEMEHTAX).
Tema «XuMHu4eckasi KWHETUKA U Brimonnenue
14 | karanu3. Xumuueckoe 6 2 4 SKCIEPUMEHTAILHON
paBHOBECHEY. paboThI
Pemenue 3agau
Tewma «IIpoMbiuieHHOE CooOrieHus yyamumxcst
15 | nonydyeHue BaKHEHIINX 4 2 2 0 BaKHEHIINX
HEOPTraHUYECKUX BEIICCTBY. XUMHYECKUX
MIPOU3BOJICTBAX.
CocraBiieHue u
16 | Tema «Metamasy. 4 2 2 pelaKTHpOBaHUE 33124
JUTst COOpHHKA.
17 | Tema «Hemeramiby. 4 2 2 CocrasieHue u
pelnakTUpOBaHUE 3124
JUTst COOpHHKA.
Cocrasienne anpboma
19 | O6o0OeHME. 4 0 4 3anad «O3aaueHHas
XUMHS.
20 | UtoroBoe 3aHsTHE 2 0 2 CocrapieHue arb00Ma
3aga4d «O3agadeHHas
XUMHS.
CmOTp 3HAHUH
UTOIO 109 34 75

BBoaHoe 3aHsTHMe. 3HAKOMCTBO C MPOTPaMMOM, CTPYKTYypOHl U 3ajadaMu
oOyueHust Bcero Kypca ¥ 1-ro roma oOyuyenus. OmnpenencHue pexuma 3aHITHI.
[IpoBenenne MHCTPYKTaka MO TEXHHUKE OE30MAaCHOCTH MPHU paboTe C XUMUYECKUMU
BEIIECTBAMU U B KaOWHETE XHUMUHU.

Tema «PacTBopbI». OCHOBHBIE TPUHIMIBI ODOPMIICHHS 3a/ay MO XHWMUHU.
Meroauka pemeHds 3aJad Ha BBIYMCIEHUS MAacCOBOM JI0JM PacTBOPEHHOTO
BEILIECTBA B pacTBOpe. Buabl KOHLIEHTpalMii: MpoueHTHas U MoJisipHas. [lepexon or
OJIHOTO BUJA KOHIIEHTPALUU K IPyroMy.

Ilpakmuueckaa uwacmp: pelICHUE 3a7a4 110 JTAaHHOM TEME; IMPUTOTOBIICHUE
PacTBOPOB C 3aJJaHHOW KOHLCHTPALUEH.

Tema «OCHOBHBbIC MOHATHA U 3aKOHbI XUMHUW». METOIMKA pELICHUS 3a1a4
Ha: HAXOXJCHUE OTHOCHUTEIBHOW MOJICKYJSIPHONW MACCHI, BBIYUCJICHHE OTHOIIECHHUU
Macc 3JIEMEHTOBB BEILIECTBE, ONMPEAECICHUE MACCOBOM JTOJIM XUMHYECKOTO 3JIEMEHTA B
BEIIIECTBE, HAXOXKIECHUE KOJNUECTBA BEIIECTBA IO €r0 Macce U HA0OOPOT, BHIBEICHUE
npocTeiiiet GopMyJibl BEIIECTBA MO MACCOBBIM JOJSIM 3JIEMEHTOB B COCJIUHEHUU,
pacueT yuciia CTPYKTYPHBIX €IMHUIL IO Macce, KOJUYECTBY BEIECTBA WA 00BEMY.

Ilpakmuueckaa wuacmb: pPEUICHUE TUMOBBIX 33Ja4 Ha JAHHYIO TEMY;
obopMmIieHHE 3a7a4; OOCYXKICHHE pallMOHAIBHBIX CIOCO00B pemeHus. O0cyxaeHue
aaropuT™Ma COCTABJICHHUSA 3aJla4 Ha JAHHYI0 TEMY; COCTABJICHHE 3aJay; y4acTHE B
OJIMMITHAJIC TI0 XUMWH; HHIWBUIYaJIbHbIE KOHCYJIbTAIUH.



Tema «I'a3000pa3Hble BemecTBa». MeToanka pelieHUs 3aJad  Ha
ONPEAECICHUE OTHOCUTEIBHOW IUIOTHOCTM Tra3a W  HAaxXxO0XXICHUE II0 HeW
OTHOCUTEIBHOM MOJEKYJIApHOM Macchl. MonsipHbld 00beM ra3oB. HopmanbHbie
ycioBud. [lpuHUuMIBI pelieHus 3aJad Ha: OINPEJENeHHE MacChl ra3000pa3HOro
BEIIECTBA MO €ro oO0beMy, MPU HOPMAJIBHBIX YCJIOBHSX; BBbIUHMCIEHHE OOBEMa
ra3000pa3HOro BELIECTBA MO €r0 KOJMWYECTBY; omnpeaeneHre popMyibl BEUIECTBA 10
MACCOBBIM JIOJISIM 3JIEMEHTOB U OTHOCUTEIBHOW IUIOTHOCTH ra3sa.

Ilpakmuueckasn uacmob: HAXOXKIACHUE U OOCYXKJEHHUE PAUOHAIBHBIX
cnocoboB pemenuss 3anad. CocraBieHue 3ajad MO TEeMaM M UX 3allUTa.
Konkypcrl «O3anaub apyray, «cnpaBb omMOKy y cocenay.

Tema «Pemenue 3aga4 N0 XUMHYECKMM YPAaBHEHUSIM C Y4YacTHeM
HEOPTraHMYeCKUX BemecTB» (3a7aydM Ha HM30BITOK OJIHOIO W3 BEIIECTB, BBIXOJ]
OpoJyKTa, NMPUMECH M PACTBOpbI). MeToauka pemeHus 3ajad M0 XUMUYECKUM
ypaBHeHMsIM. Haxosknenne Macchl (KOJMYECTBa BEIIECTBa, 00ObeMa) MPOAYKTOB
peakuuu 1Mo mMacce (KOJUYECTBY BEUIECTBA, 00BbEMY) HCXOJHBIX BEIIECTB. 3aKOH
OOBEMHBIX OTHONIEHMH Ta30B W TNPUMEHEHUE €ro TMpu peluIeHUuW 3ajad.
Tepmoxumudeckue ypaBHEHUS U THUMBI 3amad 1o HuUM. HaxoxaeHue Maccel
POJYKTOB PEAKIMHU, €CIM M3BECTHbI MAacChl JIBYX MCXOJIHBIX BEIECTB (3a7a4d Ha
n30bITOK). Haxoxaenue macchl Wi oO0beMa NPOAYKTOB PEAKIMU IO H3BECTHOMU
Macce WM 00beMy HMCXOJHOIO BEIIECTBA, COJEpKalero npumecu. Haxoxxnenue
Macchl (KOJMYECTBa BEIIECTBa, O0bEMa) TMPOAYKTa pEaKUUH IO HCXOTHOMY
BEILECTBY, HAXOASIIEMYCS B paCTBOpE.

Ilpakmuueckaa uwacmsp: pelieHUE 3ajad MO JAaHHBIM TeMaM; COCTaBIICHHE
aNIrOpUTMa pPElIECHUs] 3TUX THUIOB 3aJlay; CaMOCTOATENIbHAs padoTa MO COCTaBJICHUIO
3aady ¥ O(QOPMIICHHIO MX Ha KapTOyKaxX JUIisl MCIOJb30BaHUSA HA YpOKaX XHUMHH.
IloaroroBka u yyactue B onummuaae. Hanucanue cueHapus 1o npoBeICHUIO HEIEIU
XUMUU B LIKOJIE.

Tema «OKHCIUTENBHO-BOCCTAHOBHTENbHBbIE peakmumn». Kinaccudukamms
XUMHUYECKUX peakiuii. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTEb,
BOCCTAHOBUTEIb,  OKHUCIHUTEIbHBIM  IPOLECC, BOCCTAHOBUTEIBHBIM  IPOIIECC.
PaccranoBka k03(p(HUIMECHTOB B peakmUAX C y4aCTHEM HEOPTaHMYCCKHX BEIICCTB
METOJaMH SJIEKTPOHHOTO OajlaHCca | IMOJTypPEaKITHH.

Ipakmuueckasn yacmsp:  OTpabOTKA  HABBIKOB 110  PacCTaHOBKE
KO3(D(UIIMEHTOB B OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUIX C ydacTHEM
HEOPraHWYECKHUX BEIIIECTB.

Tema  «I'eHeTHYeckasi CBSI3b  MEXKAY OCHOBHBIMH  KJIACCaMH
HEOPraHUYeCKUXcoeAuHeHui». OCHOBHBIE KIACChl HEOPTAaHUYECKUX COCTMHEHUHN U
UX XUMHUYECKHE CBOMCTBA, cmocoObl monydeHus. CrocoObl mepexona OT OJIHOTO
KJlacca K JPYroMy C TOMOINIbIO Pa3IMYHBIX XHMHUYECKUX peakuuil. MeTtonuka
pelIeHns 3a7a4 C UCMOJIb30BAHUEM «IIETIOYKHU MPEBPALICHUI.

Ilpakmuueckan wacmp: peUICHUE 3aJlad Ha «UEMOYKH MPEBPALICHUN» U
HaXxOXJEeHHE Macchl (KojJuuecTBa BemiecTBa, oObema) BemiectB. OdopmieHue
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CTCHOOB «Pemmn KpOoCCBOpPIA» n3 KpOCCBOPIOB, COCTAaBJICHHBIX JACTbMU
CaMOCTOATCIIBHO.

Tema «KavecTBeHHble peaknMM HAa HEOPraHMYeCKHe BellecTBay.
KauectBennble peakiuu. Katronsl 1 aHnoHbl. KauecTBeHHbIE peaklMi Ha KaTUOHBI:
BOJIOpOJIa, aMMOHUsI, cepeOpa, JUTHus, Kaius, HaTpus, Kaubius, Oapus, menu(ll),
xenesa (II, II), amomunus. KayecTBeHHbIE peakIMUM Ha aHUOHBI: XJIOPH]I-HOH,
cynb(haT-uoH, HUTPAT-UOH, PocPaTHOH, CyIb(UI-UOH, KAPOOHAT-UOH, XPOMAT-UOH,
ruaApoKkcua-uoH. IlpaBuna TexHuku O€30MacHOCTU MpU padoTe ¢ XUMUYECKUMHU
BEILlECTBAMU U MPHU paboTe B KAOUHETE XUMUHU.

Ilpakmuueckasn uacmp: peUICHUE OKCIEPUMEHTAIBHBIX 3aJa4y  Ha
OTpeJIeieHHe BEUIECTB B PAacTBOPE, C MOMOIIBI0 KayecTBEHHBIX peakuuil. [logdop
3aHMMATEJIbHBIX ONBITOB JUIsi XMMHUYECKOTo Beuepa, ux oTpaboTka. IlpoBenenue
Beuepa «YauBuTenbHas xumus!» u ero ananus. CocTaBieHue cOOpHHMKA 3ajad IO
HEOpPraHMYeCKOM XUMHUHU.

Tema «Haxoxkaenue MoOJeKYJSIPHOA  (OPMYJIbI  OPraHUYECKOrO
BemecTtBa»y. CrnocoObl HAXOXACHUS MOJICKYISIPHOW (OPMYJIBI BEIIECTBA: IO
MAacCOBBIM JIOJIIM BXOJSAIIUX B HETO XUMHUYECKHUX DJICMEHTOB; IO OTHOCHTEIIBHOU
IUIOTHOCTH J@HHOTO Ta3000pa3HOr0 BEHIECTBA MO KAaKOMY-TMOO Trazy M Macce
(00BeMy, KOJTMYECTBY BEIIECTBA) MPOYKTOB CTOPaHUSI.

Ilpakmuueckasa uacmp: penieHUE 3a7ad Ha HAXOXKICHHUE MOJEKYJISAPHON
¢dopmynbl BemectBa. CocTaBlieHHE 3aJjad CaMOCTOSITEILHO M ydacTHE B KOHKypce
«O3agaup apyral». OT00op MHTEpeCHBIX 3aaau ajs cOopHuka «O3anayeHHas XUMUs
JUTSL FOHBIX XUMHKOBY.

Tema «Pemenue 3a1a4 N0 XUMHYECKMM YPABHEHUSIM C Y4yacTHeM
opranuyeckux BemiecTB». (OCOOCHHOCTH MPOTEKAHUS XMMHUYECKUX PEaKIHid ¢
y4acTHEM OPTraHWYEeCKUX BEIIECTB.

Ilpakmuueckasa uacmyp’ penieHue 3a7a4 Ha HAXOXKJACHUE MacChl, KOJTUYECTBA
BEIIECTBA, 0O0OBEMa MPOJYKTOB PEAKIUU MO Macce, KOJIMYECTBY BEIIECTBA, 0ObEMY
HCXOJIHBIX BEIIECTB; HAa HAaXOXIEHUE MAacChl MPOAYKTOB PEAKIUHU, €CIIU NU3BECTHBI
MacChl BCEX HCXOJHBIX BEIIECTB (3a7aud Ha W30BITOK); HAXOXKJICHHE MAacChl WU
o0beMa TMPOAYKTOB pEaKIWH IO W3BECTHOM Macce WIH 00beMy HMCXOIHOTO
BEILECTBA, COIEPIKAILETO IPUMECH.

[ToaroroBka y4amumucs AUAAKTAYECKOTO MaTepualia; yyacTue B IIKOJIbHOMN
Y TOPOJICKOW OJTMMITMA/IaX; COCTABJICHUE 3aJJaHUI IO XUMUHU ISl UHTEJUIEKTYalIbHOTO
MapadoHa.

Tema  «I'eHeTHYeckasi CBSI3b  MEXKAY OCHOBHBIMH  KJIaCCaMH
OpraHnMyeckux coeauHeHuil. I'eHeTHYeckassi CBSI3b  OPraHMYeCKHX H
HeOpraHuveckux BemecTB». OCHOBHBIE KJIAacChl OPraHUYECKUX COCTUHEHHI.
XHUMHUYECKHUE CBOMCTBA M OCHOBHBIE CIOCOOBI MOJYYEHHS] OPraHMYECKUX BEIECTB.
OcHoBHbBIE €HIOCOOBI Tepexojia OJHOro kiacca K apyromy. Ilytu mepexoma ot
OpPraHUYECKUX BEIIECTB K HEOPTaHUUYECKUM.

Ilpakmuueckan wacmp: pEUICHUE 3a7ad Ha LEMNOYKU MPEBPAILCHUI;
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AKCIIEPUMEHTANBHOE  OCYIIECTBICHHWE  OTACIBHBIX  (PparMeHTOB  IIETOYEK
MPEBPAIICHNIA; COCTABICHUE LEMOYEK MPEBPAIICHUN M OOCYXIEHHE PAalMOHAIbHBIX
CIOCO0OB Mepexoja OTOAHOTO KJIacca BELIECTB K JPyTroMy.

Tema «OKHCIUTETbHO-BOCCTAHOBHUTE/IbHBIE PEAKIUID).
OCOOEHHOCTH  OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  pEAKIUA C  ydacTUEM
opraHuyeckux BemiecTB. PaccTtaHoBka KOI(POUIIMEHTOB B HHUX METOJaMH
AJIIEKTPOHHOTO OaiaHca U MoIypeaKui.

Ilpakmuueckasn uwacmp: paccTaHOBKA KOA(Q(UIMEHTOB B YpaBHEHUAX
peakiuii ¢ ydacTHeM OpPraHMYeCKHUX BEIECTB; COCTABIECHHUE YpaBHEHUU
OKHCITUTEIbHO- BOCCTAHOBUTEIIBHBIX PEAKIIUH.

Odopmnenrue aUIAKTHYECKOTO Marepuasiia (KapTOYKM C  3aJIaHUSIMU),
COCTaBJIEHHE KPOCCBOP/IOB.

Tema «KavecTBeHHbIE peakUMH HAa OpPraHUYeCcKHe BelIECTBAY.
KauecTBeHHbIE peakIuu Ha alikaHbl, HEMPEACIbHBIC YIIIEBOAOPOIbI, OJJHOATOMHBIC
npee/ibHbIC CIHUPTHI, MHOTOATOMHBIC CIUPTHI, (DEHOJIBI, AJIbJIETU/IbI, KapOOHOBBIC
KHUCIIOTHI (0OCOOCHHOCTh MYPABbUHOW KUCIIOTHI), OCJIKH, KUPBI, YTIICBOIHI.

Ilpakmuueckaa uwacmp: pelieHHE HOKCIEPUMEHTAIBHBIX 3aJad  Ha
OTIpeJIeICHHE OPTraHNYECKUX BEILIECTB B PACTBOPE; MOJIYYEHUE MbLIa B J1a0OPATOPHH.
Pa3paboTka mporpamMmbid y4acThe B Beuepe 3aHUMATeIbHON XUMUH.

Hrorosoe 3ansitue. O606HI€HI/I€ MaTcpualia 1o pCUICHUIO 3aa4 C YIaCTUCM
OpPraHNYCCKHX BCIICCTB, O6CY>KI[€HI/I€ C60pHI/IKa 3agad II0 OpFaHI/I‘{eCKOﬁ XUMHHU U
CIro 3ammura.

Tema «Ctpoenue aroma, nmepuoanuyeckuii 3axkon JI. . MeHnneneeBay.
DnekTpoHHbIen rpaduyeckue GopMyJibl aTOMOB U MOHOB, HAXOSIIMXCSI B OOJIBIIAX
¥ MaJIbIX MePUOIax.

Ilpakmuueckasa yacms: HANMICAaHWE SJEKTPOHHBIX U rpaduyeckux Ghopmym
aTOMOB M HOHOB; cemuHap «OT HaTpusi 10 aproHa» (MHTEpecHble (AKTBI O
XUMHUYECKHUX JIEMEHTaX).

Tema «XuMHYecKasi KHHETHUKA UM KaTaju3. XHMHYECKOe pPaBHOBeCHE».
Oueprust aktuBanuu. [IpaBuno Baut-I'odda. Karammzarop. 3akoH aeicTByrommx
Macc. CkopocTh XUMHYeCKOM peakunu. KoHcTanTa ckopocTu peakuuu. CMelleHHe
xumuueckoro paBHosecus. [Ipunnun Jle [latense. Koncranta paBHOBecHS.

Ilpakmuueckaa yacmp: PEUICHNUE 3314 HA OINPEIEIICHUE CKOPOCTH PEAKLNH;
Ha OIpEJICIICHUE KOHCTAHThI PABHOBECHS; HA CMEIIEHUE XMMHUYECKOTO PaBHOBECUS
MpU WU3MEHECHHM TEMIEPATyphl, AABICHHS, KOHUECHTPALMH BEUIECTB, JCHCTBUHU
KaTaau3aTopa; BBHITIOJHEHWE DSKCIEPUMEHTAIBHOW palOoThl, MOKA3bIBAIOIICH, YTO
BIIMSIHUE PA3JIUYHBIX YCIOBUN CIIOCOOHOU3MEHSITh TEUEHUE XUMUUECKON pEaKIIUH.

Tema «PacTBOopbI». [loBTOpeHUME: BHABI KOHIIEHTpalui (TpOLIEHTHAasT |
MOJISIpHAsi); MEpPexoJi OT OJIHOTO BHAA KOHUEHTpauuu K Apyromy. CmenimBanue
pactBopoB. Metoa kpecta. [Ipumenenue pactBopoB B ObITy. [IpuMeHeHune pacueTon

11



KOHLIEHTpAI1il paCTBOPOB B KU3HHU.

Ilpakmuueckasa uwacmp: pPELICHUE 3a1a4 Ha CMEUIMBAHHME pPACTBOPOB;
nepexoj  OT  OAHOTO  BHMJAa  KOHUEHTpalMil K  JIpyromMy;  BbIIIOJHEHHE
HKCIIEPUMEHTAIbHOM pabOThl IO MNPUTOTOBIEHHUIO paccoyia, CUpONa MW JPYrux
pPacTBOPOB ONPEIEICHHON KOHIIEHTPALUHU JUIsl UICTIOJB30BaHUSI HA YPOKaX XUMUHU.

Tema «IIpoMbILLIEHHOE MoJIy4eHue BajKHEHIIHNX
HEOpraHu4ecKux BemecTB». CuHTe3 ammuaka. [Ipon3BOICTBO CEPHOM KHUCIOTHI
KOHTaKTHBIM CIIOCOOOM.

Ilpakmuueckaa uacmp: pELICHUE 3a1a4 HAa TUIMYHBIE TEXHOJIOTUYECKHUE
IpUEMbl MPOMBIIUICHHOTO TMOJY4YEHUs aMMHuaka U cepHol Kuciorbl. CooOuieHus
y4YalMuxcs O BAKHEUIINX XUMUUYECKUX IPOU3BOICTBAX.

Tema «Metajab». Metauisl I, 11, III rpynn rimaBaeix noarpymnn. Merasbl
noOouHblx mnoArpymnmn. Wx ¢Qusmyeckue W XMMHUYECKHE CBOMCTBA, CIOCOOBI
IIOJIy4Y€HUS, IPUMEHECHHUE.

Ilpakmuueckan yacmsp: pelicHUE 3a7a4; BBITIOJIHEHUE DKCIEPUMEHTAIBHOU
paboThl Ha OCHOBHBIE CBOMCTBa MeTauioB. CoCTaBleHHE U pEJaKTUPOBAHHUE 3ajad
JUTIsl COOpHHUKA.

Tema «Hemerasuibpy. Hemeraiuisl IV, V, VI, VII rpynn rmaBHeIX moarpymir.
Ux ¢usnueckre M XMMHUYECKHE CBOWCTBA, CHOCOOBI TMOJNY4YEHHs, NPUMEHEHHE.
OCHOBHBIE COEIUHEHUS.

Ilpakmuueckasa wacmo: pelICHUE 3a7a4; BBINOJHEHHE 3KCIEPUMEHTAIBHOU
paboThl Ha OCHOBHBIE CBOMCTBA HeMeTaJIoB. CoCTaBlieHHE U PEIaKTUPOBAHUE 33124
JUIsl COOpHHUKA.

O6o0menne. OO6o00mIEHNE W 3aKpeIUICHHE HW3YYEHHOI0 MaTepuasa.
KomOuHMpOBaHHBIC 3a/1a4d 110 HEOPTaHUYECKON M OpraHWYeCKOW XUMHH. TeCTOBBIC
3aganus. [loaroroska xk OI'D.

Ilpakmuueckasn  wacmsp: pelieHHE  KOMOWHHUPOBAHHBIX  3a7a4 IO
OpraHUYECKOM M HEOPraHWYECKOW XMMUU; BBIIIOJTHEHUE TECTOBBIX 3aJaHui; padora
Ha KOMIIBIOTEpAaX IO BBHINOJHEHUIO TECTOBBIX 3aJaHui; mnoAroroBka k OI'D;
cocTaBlieHHe ajbOoOMa 3amay

«O3anaueHHas xumus». CoCTaBIE€HHE OHKCHEPUMEHTAIBHBIX 3a/ad, WX
BBITIOJIHEHUE U 3amuTa. CMOTp 3HAHUM.

Hrorosoe 3ansaTue. O6CyxaeHNE pe3yIbTATOB 3aHATUN IO MPOTPAMME 3a TO/I.
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1.4 TNTAHUPYEMBIE PE3VJIbTATEI

[Iporpamma obecniedynBaeT HOCTUKEHUE CICAYIOMIUX PE3YJIbTATOB OCBOCHUS
MPOrpaMMBbl JJOMOJHUTEIBHOTO O0OPa30BaHUA:

JIMYHOCTHBIE:

*  chOpPMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHHUS K YYEHUIO, TOTOBHOCTH U
CrocOOHOCTU OOYyYaIIMMXCS K CaMOPa3BUTHUIO U CaMOOOpPa30BAaHUIO HAa OCHOBE
MOTHUBAIIMU K OOYYEHUIO U MO3HAHUIO, BEIOOPY JaibHeliero oopa3oBanus Ha 0asze
OPUEHTUPOBKM B Mupe Tmpodeccuii u npodeCcCHOHANBHBIX TMPEANOYTCHUN,
OCO3HAHHOMY TIOCTPOEHMIO WHIWBUYaJIbHONH 0Opa30BaTEILHON TPAeKTOPUU C
y4ETOM YCTOHYMBBIX ITO3HABATEIILHBIX HHTEPECOB;

*  chOpPMHUPOBAHHOCTh  IIEJIOCTHOTO  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMECHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTUKH;

*  copMUPOBAHHOCTh KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIICHUU W
COTPYJHUYECTBE CO CBEPCTHUKAMHU, CTAPIIUMH U MIAJIIUMU, B 00pa30BaTEIHHOM,
0O0IIIECTBEHHO MOJIE3HOM, YUeOHO- UCCIIeI0BATEIbCKOM, TBOPUECKOM U JPYTUX BUIAAX
NesTeTbHOCTH;

*  yMEHHME SCHO, TOYHO, T'PAaMOTHO WH3JaraTh CBOM MBICIU B YCTHOW U
NUCBMEHHOW pe4M, TIOHMMATh CMBICI TOCTaBJIEHHOW 3a/layd, BBICTPAUBATH
apryMeHTAaI1I0, TPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI;

*  [peACTaBICHME O XHUMHYECKOM Hayke Kak cdepe ueIoBeuecKou
NEeSTENbHOCTH, 00 JTamax e¢ pa3BUTHA, O €€ 3HAYUMOCTH [JIs Ppa3BUTHUS
[IUBUJIN3AIUY;

*  KPUTUYHOCTHh MBIIUICHHS, YMEHUE PACTIO3HABATH JOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBAHMSI, OTJIIMYATh TUNIOTE3Y OT (aKTa;

*  KpEaTHBHOCTb MBIIUICHHS, MHUIIMATHUBA, HAXOJYUBOCTh, AKTUBHOCTH IpHU
PEIICHUH SKCTIEPUMEHTANbHBIX U PACUETHBIX 3a/1a4;

*  yMEHHUE KOHTPOJMPOBATH MPOIIECC U Pe3ybTaT yueOHOW MCCIIeI0BaATEILCKON
TEeSTENbHOCTH;

*  CIOCOOHOCTHh K OMOIIMOHATBHOMY BOCIPHUATHIO XUMHUYECKUX OOBEKTOB,
3a7a4, PEUIEHUN, PACCYKICHUU.

MeTtanpeaMeTHbie:

*  yYMEHHE CaMOCTOATEIHHO TUIAHHPOBATH AJTbTECPHATHBHBIC ITYTH JOCTHIKEHUS
11eJ1eil, 0CO3HaHHO BBIOMpATh Hanboee 3P (HEeKTUBHBIE CITOCOOBI PeIIeHUsT YICOHBIX U
MO3HABATEILHBIX 33/1a4;

*  YMEHHUE OCYIIECTBIISATH KOHTPOJb MO PE3yJbTATy U MO CIOCO0Yy MEeWCTBUS HA
YpOBHE MTPOU3BOILHOTO BHUMAHUS U BHOCUTH HEOOXOIMMBIE KOPPEKTHBHI,

. YyMEHHME aJIeKBaTHO OIGHMBAaTh IMPABUILHOCTh MWW  OIMMOOYHOCTH
BBITIOJTHCHUS Y4YeOHON 3amaun, €¢ OOBEKTUBHYIO TPYAHOCTH W COOCTBEHHBIE
BO3MOKHOCTH €€ PEILICHHUS;
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. OCO3HAaHHOE BJIAJICHUE JIOTUYECKUMU JEUCTBUSMU OIPEAEIICHUS IOHATHM,
00001IeHHS, YCTaHOBJICHUS AHaJIOT UM, KJ1accuduKanuu Ha OCHOBE
CaMOCTOSITEJILHOTO BhIOOpa OCHOBAaHUW W KPUTEPUEB, YCTAHOBJICHUS POJAOBUIOBBIX
CBS3€EH;

. YyMEHUE  YCTaHaBJIMBaTh  MPUYUHHO-CJICACTBEHHbIE  CBSI3U,  CTPOHUTH
JIOTUYECKOE PACCYXKJICHHE, yMO3aKJIloUeHHWe (MHIYKTHUBHOE, IEIyKTUBHOE U IO
aQHaJIOTUH1) 1 BBIBOJIBI,

. yMEHHUE CO3/1aBaTh, MPUMEHATh U MPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE
CpeACTBa, MOJEIHN M CXEMBI JIJIsl pEIIeHUs YUeOHBIX U TTO3HABATEIbHBIX 3a]1a4;

. yMEHHUE OpPraHu30BbIBaTH y4yeOHOE COTPYJHHUYECTBO U COBMECTHYIO
NEATENBHOCTh C YYUTEJIEM W CBEPCTHHKAMU: OMNPEACISATh LEIH, PaclpeiesicHue
GbyHKIMI U poJiell y4aCTHUKOB, B3aUMO/ICHCTBUE U OOIIUE CIIOCOOBI pabOThI; yMEHUE
paboTaTh B rpyImIe: HAXOAUTh O0Iee pelieHrne U pa3peniath KOHMIUKTB Ha OCHOBE
COTJIACOBAaHMS TO3MIIMH M ydu€Ta MHTEPECOB; CIyIIaTh MapTHEpa; (GOpMYJIHUpOBaTH,
apryMEHTHPOBATh U OTCTaMBaTh CBOC MHEHHE;

. c(hopMUPOBAHHOCTh y4eOHOW W OOIIENOIb30BATEILCKON KOMIIETCHTHOCTH B
00J1aCTH MCHOJIb30BaHM MHPOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (MKT-
KOMIIETCHTHOCTH );

. NepBOHAYAIbHBIE TPEJICTABICHUS 00 HIEAX U O METoAaX XUMHUU Kak 00
YHUBEPCAJIbHOM SI3bIKE HAyKW U TEXHHUKH, O CPEICTBE MOJEIMPOBAHUA SIBICHUU W
IIPOLIECCOB;

. yMEHHE BUIETh XUMHUYECKYIO 3a7a4y B KOHTEKCTE MPOOJIEMHOU CUTyalluu B
OPYTUX NUCIUIUIMHAX, B OKPYKAIOLIEH KU3HU;

. yMEHHE HAXOAUTh B PA3IMYHBIX MCTOYHHKAX MHGOPMAIHIO, HEOOXOIUMYIO
JUISL PEIIeHUsT XMMHUYECKUX MpoOJeM, U MPEACTaBIsATh €¢ B MOHATHOU QopMme;
NPUHUMATh pEIICHHEe B  YCIOBHUSIX HEMOJHOM M W30BITOYHOM, TOYHOU W
BEPOSATHOCTHOUN MH(DOpMAIIHH;

. yMEHUE TOHUMATh W HCIOJIb30BaTh XUMHUUYECKHE CPENICTBA HATrJISJHOCTH
(Monmenu, uepTeXKH, CXEMbl U Jp.) IS WUIIOCTpPAllMd, HWHTEPIpPETalNH,
apryMeHTaluu;

. YMEHHE BBIJBUTATh THUIIOTE3bl MPU PEIICHUH YYEOHBIX 3a7ad U MOHUMATh
HEO0OXOIMMOCTh UX MPOBEPKU;

. yMEHHE MPUMEHSTh MHIYKTUBHBIC W JCTYKTUBHBIC CIIOCOOBI PACCYKIECHUH,
BUJIETh PA3JIMYHbIE CTPATETUU PELICHUS 3a/aY;

. NOHUMAHHUE CYIIHOCTH aJrOPUTMHYECKUX MPEANHCAaHUM U  yMEHHE
JNEeNCTBOBATh B COOTBETCTBUU C MPEAJIOKEHHBIM AJITOPUTMOM;

. yMEHUE CaMOCTOSITEJIbHO CTaBUTbH 1€, BHIOMPATh U CO3/aBaTh aJTOPUTMBbI
JUTSL pelieHUs] yUeOHbIX XUMUYECKUX MPoOIIeM;

. yMEHUE IUIAHUPOBATh U OCYUIECTBIATH JESITEIBHOCTh, HANPABICHHYIO Ha
pelieHre 3aa4 UCCieI0BaTeIbCKOTO XapakTepa.
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IIpeamerHsble:

*  yMmMeHHue paboTaTh ¢ XUMHYECKHUM TEKCTOM (CTPYKTYpHUPOBAHUE, U3BJICUCHUE
HE00X0IMMON MH(POpPMaLMH), TOYHO U I'PAMOTHO BBIPA)KaTh CBOM MBICIIH B YCTHOU U
MUCBMEHHOM pe4M, MPUMEHSSI XUMHUYECKYI0 TEPMHUHOJIOTMI0O U CHMBOJIUKY,
UCIIOJIb30BaTh  PA3IMYHbIE  SI3bIKK  XUMHUU  (CIIOBECHBIH, CHUMBOJIMYECKHH,
rpaduyeckuii), 000CHOBBIBATh CYXKJICHHS, TPOBOJIUTH KiIaCCU(UKALINIO, JOKA3bIBATh
XUMHYECKUE YTBEPKACHUS;

»  BiajeHue O0a30BbIM TNOHATHUMHBIM amnmaparoM: HMETb MPEACTaBICHUE O
XUMHYECKOM  3JIEMEHTE ,BJIaJICHME CHMBOJIBHBIM  SI3bIKOM XUMHUHU, 3HaHHE
XUMUYECKUX POopMYyT;

*  yMEHHE BBHINOJHATH pacyeTHbIe Mpeodpa3oBanus GOpMys, IPUMEHITh UX IS
pelieHus yueOHbIX XMMUYECKHUX 3a/1a4 M 3aJ1ay, BOSHUKAIOUIUX B CMEKHBIX yU4E€OHBIX
npeaMeTax;

*  yMEHHUE TMOJb30BAThCS XUMHUYECKUMU (opMyIaMu M  CaMOCTOSITEIILHO
COCTaBIIATh (POPMYJBI 3aBUCUMOCTEH MEXIy BEJIMYMHAMH Ha OCHOBE 00OOIICHUS
YACTHBIX CIIy4aeB M DKCIEPUMEHTA;

*  yMEHHE pemaTh 3aJayd [0 ypaBHEHUsM MU Gopmyiam , TNPUMEHATH
NOJIYyYCHHbIE YMEHMs [JJIs pEIICHUs 3a/lad M3 XUMUH, CMEXHBIX IIPEIMETOB,
PaKTUKWU;

. OBJIQJICHUE CHCTEeMON (YHKIIMOHAIBHBIX TMOHATHH, (YHKIIMOHAIBHBIM
S3bIKOM M CHMBOJIMKOHM, yMEHHE CTPOUTh TpauKH 3aBUCHUMOCTH BEJIWYHH,
OITMCHIBATh 170. CBOICTBA, HCIIOJIb30BaTh byHKIMOHATBHO-TpaduIecKue
NpEJACTAaBICHU JJIsl OINKCAHUA M aHalii3a XUMHUYECKUX 3aJa4 U pealibHbIX
3aBUCUMOCTEM;

. OBJIQJICHUE  OCHOBHBIMH  CHocOOaMHM  TIPEJCTaBICHHS W aHaJIM3a
CTaTUCTUYECKUX JaHHBIX; YMEHHUE MTPOTHO3UPOBATh OTKPHITHUE HOBBIX BEIIECTB;

. YMEHHE TIPUMEHSTh HM3YUYCHHBIC TOHSATUS, PE3YJAbTaThl M METOAbl IIPHU
PEILIEHUM 3a/1a4 U3 Pa3JIMYHbIX Pa3JeiaoB Kypca, B TOM YHCJE 3a/1a4, HE CBOMSIIAXCS
K HEMOCPEJACTBEHHOMY MPUMEHEHUIO U3BECTHBIX AJITOPUTMOB.

CrpykTypa U cojaepKaHHE IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUSI OCHOBHOM
o0Opa3oBaTeIbHOM TPOTPaMMBl OCHOBHOTO 0Omero o0Opa3oBaHUS  aJ€KBATHO
oTpaxkatloT TpeOoBanua Cranmapra, nepenaroT crneuupuky o0pa30BaTEIBLHOTO
MpoIIecca, COOTBETCTBYIOT BO3PACTHBIM BO3MOKHOCTSIM 00YYaOIINXCS.

TeMmaTudeckoe IIaHUPOBAHUE MO KPYXKY «O3a7aueHHass XUMHSI» COCTaBJICHO

C ydeToM pabouei mporpaMmbl BOCIUTAaHHUS. BHeCEHBI TeMbI, 00€CHeUHBAIOIINE

peanu3anuio CICAYIONIUX MEIEBBIX MPUOPUTETOB BOCIIUTAHUS OOYUYAIOIIUXCS Yepe3
JOTIOJTHUTETIBHOE 00pa30BaHUE:

* PA3BUTHE 1IECHHOCTHOT'O OTHOIIICHHUS K CEMbE KaK TJIAaBHOM OIMOPE B )KM3HM YEJIOBEKA;
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e Pa3BUTHC INCHHOCTHOI'O OTHOIICHUS K IIPUPOAC, HY)KHaIOIHeﬁCH B 3aiuTe H

IMOCTOAHHOM BHUMAaHHUHN CO CTOPOHBI YCJIIOBCKA,

e Pa3BUTHE LIEHHOCTHOIO OTHOIIEHUS K KYJbType Kak JyXOBHOMY OOratrcTBy
oOIIecTBa M BaXXHOMY YCIOBHIO OIIYIIEHHUS YEJIOBEKOM IOJHOTHI MPOKMUBAEMOU
KU3HHM, KOTOPOE HAIOT €My YTEHHE W MY3bIKa, MCKYCCTBO M Te€aTp, TBOPYECKOE

CaMOBBIPKCHUE;
e Pa3BUTHE IIEHHOCTHOTO OTHOIICHUS K OKPY)KAIOIIMM JIFOISIM KaK O€3yCIIOBHON U
aOCOJIOTHOM IIEHHOCTH, KaK paBHONPABHBIM COIHMAJIBHBIM IapTHEpPaM, C
KOTOPBIMHU HE00XOMMO BBICTPANBaTh n00porKeIaTeIbHbIC U
B3aMMOIIOIICPKUBAIOIINE OTHOIIICHHUS,

e Pa3BUTHE IICHHOCTHOT'O OTHOIIICHHS K CaMUM ceOe KakK X035ieBaM CBOCH CyNbOBI,
CaMOOTIPEACIISIONIMMCS ¥ CaMOPCATH3YIOIIUMCS JIMYHOCTSM, OTBEYAIOIIMM 3a
CBOE COOCTBEHHOE OymyIee.

e Pa3BUTHE IICHHOCTHOTO OTHOIICHHUS K TPyAy KaK OCHOBHOMY CIOCOOY
JOCTIKEHUST KWU3HCHHOTO OJIArOTONydrsl 4YeJIOBEKa, 3aJlory €ro yCIEIIHOTO
po(eCCHOHATBLHOTO CaMOOIIPEACIICHHUS U OIIYIICHUS YBEPECHHOCTH B 3aBTPAITHEM
JHE;

e Pa3BUTHEC IIEHHOCTHOTO OTHOIICHHS K CBOEMY OTEYECTBY, CBOSH Majod u
Ooonbiioli PonwHe Kak MecTy, B KOTOPOM YEJOBEK BBIPOC W TIO3HAJI IEPBHIC
pajocTH W HEyJaud, KOTopas 3aBellaHa €My MpeJKaMH W KOTOPYI0 HYKHO
obeperarn;

e Pa3BUTHE IIEHHOCTHOTO OTHOUIEHUS K MHPY Kak TJaBHOMY TNPUHLHUITY
YeJIOBEYECKOr0  OOILEKUTHUS, YCIOBUIO KPEmKOW JApyXKObl, HaJTaKUBAHUS
OTHOIICHWI € KoJuleramMu 1o paboTe B OyaylieM U co3faHusi OJaromnpusiTHOrO
MUKPOKJIMMAaTa B CBOE COOCTBEHHOMN CEMBE;

e Pa3BUTHE 1IEHHOCTHOTO OTHOIIECHHS K 3HAHUSIM KaK HHTEJUIEKTYyaJlbHOMY
pecypcy, obecnieunBaronieMy Oyayiee 4eioBeKa, Kak pe3ysbTaTy KpOHOTIUBOTO,
HO YBJIEKAaTEIBHOTO Y4eOHOTO TPY/a;

e Pa3BUTHE IIEHHOCTHOT'O OTHOIIEHHUS K 3I0POBBIO KaK 3aJI0Ty JOJTOW U aKTUBHOMN
KU3HU YEJIOBEKA, €r0 XOPOIIEro HACTPOCHUS U ONTUMUCTUYHOTO B3TJIA/1a HA MUD;

o IPUOOPETEHHE OIbITA JIeJ, HAMIPABJICHHBIX HA 3a00Ty O CBOEH CeMbe, POJHBIX U
OJIN3KHX;

o IPUOOPETEHHE OIBITA MPUPOIOOXPAHHBIX JEIT;

¢ IOJIYYCHHE  OMbITA CAMOCTOSITENIBHOTO  TPHOOPETeHHs HOBBIX  3HAHUM,
MPOBEICHUS HAYYHBIX UCCIICIOBAHUMN, OTIBITA TPOCKTHOM JIEATETLHOCTH;

e IPUOOPECTH OMBIT BEJIEHHUS 370pOBOr0 00pasza >KH3HU W 3a00ThI O 370POBBE
IPYTUX JTIOAEH;

o IPUOOPECTH OMBIT OKAa3aHUS TIOMOIIM OKPYKAIOIIUM, 3a00Thl O MAaJbIIIaX WA
MOXKHIJIBIX JTIOJISIX, BOJIOHTEPCKUI OIIBIT;

e IPUOOPECTH  OMBIT CAMOMO3HAHWS W  CaMOAHAJIN3a, ONBIT  COIHMAIBHO
MPUEMIIEMOTO CAMOBBIPAKEHUS W CaMOpEaTH3aIuu
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II. KOMIIEKC OPIrAHM3AIIMOHHO HNEJAT'OI'MYECKHUX
YCJOBUM PEAJIU3AIIMU ITPOT'PAMMBI

1.1 KAJIEHJIAPHbBIN YVUEBHBIN T PADUK

KonuuectBo yueOHbIX 4acoB Ha ocBoeHue mporpammbl: 109 akagemuueckux
yaca. YueOHbll Tpaduk oO0yueHus paccuuTaH Ha 36 ydyeOHBIX HeNeb. 3aHATHS 1O
nporpamMme npoBoAasTcs ¢ 2 ceHTsa0ps nmo 30 Mmas, BKIIIOYas KaHUKYJISPHOE BpEMs,
KpOMe€ 3UMHUX KaHUKYJ (TIPa3JHUYHBIX THEH )

3aHATHS IPOBOASTCS B COOTBETCTBUU C KaJICHIapHO-Y4€OHBIM TpauKOM —
[MTPUJIOXKEHUE

2.2. YCIJIOBUA PEAJIM3ALUUN TTPOT'PAMMBI

MarepunanbHo-TexHnYeckue yciaoBusi. [ sddextuBHON  peanuzanuu
IporpaMMbl HEOOX0AMMa MaTepuaIbHO-TEXHUYECKast 0a3a:

1. lleatp  oOpa3oBaHMsI  €CTECTBEHHO-Hay4HOM M  TEXHOJOTMYECKOU
HanpaBieHHOCTH «Touka pocta»

2. Y4yeOHbIl KaOMHET, cOOTBETCTBYIOIIMI TpeboBanusam: -CaunlluH 2.4.4.3172-
14 «CanutapHO-3MHIEMHOJIOTHYECKHE TPeOOBaHUSA K YCTPOWCTBY, COJCPKAHUIO U
OopraHu3anuy pexuma padboThl 00pa30BaTEIbHBIX OpPraHU3AIMKM JIOMOJIHUTEIEHOTO
oOpazoBanus nerei» (temmeparypa 18-21 rpanyc llenbcusi; BIaXHOCTh BO3AyXa B
npenenax 40-60 %, mebenb, COOTBETCTBYIOIIAS BO3PACTHBIM OCOOCHHOCTSAM JIeTel
14-18 ner); Jlyist peanuzanuu nporpaMmbl

» OO6opynoBaHUE U MAaTEPHUAIIBI:

* KOMIBIOTED;

» 1udpoBas madoparopus;

* MEIUAIPOEKTOP;

* Ha0Op XUMHUUYECKUX PEAKTUBOB (KUCIOTHI, MEI0UYH, OKCHJIBI, COJIN);

* U3MEpUTEIbHBIC TPUOOPHI;

» cTekysHHasA U dapdopoBas Mocyna;

* METAJUIMYECKHUE IITATUBBI;

* HarpeBareIbHbIC TPUOOPHI;

" BECHI;

* MHKPOCKOIL.

B kayecTBe NHUIAKTUYECKUX MATEPHAIOB HCIOJIb3YIOTCS HATJISIHBIE MOCOOUS:
TabIMIa paCTBOPUMOCTH M Tepuoandeckas Tabmuma J[. 1. Menaeneesa; KOMICKIHH
MOJIC3HBIX MCKOTIAEMBIX, TTOYB, HEPTH, IIKAJIa TBEPAOCTH U T.1I.

B kadecTBe METOAMYECKUX MATEPUATOB MPUMEHSIOTCS pa3IMuHble yOIUKaAINU
nmo xumuu (cM. CHHUCOK JUTEpaTypbl), METOAUYECKUX pa3padOTOK U IJIAHOB
KOHCIIEKTOB 3aHATHUI; METOAUYECKUX YKAa3aHUM M PEKOMEHIAlMN K MPaKTUYECKUM
3aHITHUSIM.
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Nudpopmanuonnoe odecrevyeHne: METOANUECKHE Pa3pabOTKU 110 BCEM TEMaM,

COCHAapHUU IIPpOBCACHUS MGpOHpHHTHfI, HHTCPHCT-UCTOYHUKH, CXCMBI.

Kaaposoe o0ecrneueHue. JIOTIOJTHUTENbHY IO 00111e00pa30BaTEIbHYIO

oO1iepa3BuBaronlyto nmporpamMmmy «O3aiaueHHass XUMUS» pealiu3yeT YUUTeNlb XUMHUH,

HMECIOIIUI JOITIOJIHUTCIIBHOC O6pa3OBaHI/I€ I10 nporpamMmmam ITOBBIIICHU

kBasnpukanuu ««KBantopuym» u «Touka pocTay: yUUTENs] XUMUN.

2.3.  ©OOPMBI ATTECTALIUN/KOHTPOJIA

@opMbI aTTECTAIUN/KOHTPOJISI — pa3pabaThIBAlOTCS U1 00OCHOBBIBAIOTCS
JUISL OTIpeJIeICHUsT Pe3yJIbTATUBHOCTH YCBOCHUS MPOrPaMMBbI, OTpakaloT IENIH U
3a/1a4d TMPOTPAMMBI, TEPEUHUCISIIOTCS COTJIAaCHO Y4eOHO-TEeMAaTH4YeCKOMY IUIaHy
(TectupoBanue, 6ecena)

HaubGonee nonxopasimias opma OIEHKH — SBJISIETCS TECTUPOBAHHUE.

B Teuenue Bcero mepuona oOydeHHS IMEAaror BEIET WHIWBUIYATbHOE
HAOJII0/IEHNE 32 TBOPUECKUM PA3BUTHEM KaXKJI0TO 00y4aeMoro.

MexaHu3M OLIEHKH PE3yJbTaTOB OCBOSHUSI MPOTPAMMBI.

KonTponb 3HaHMA, yMEHUN W HABBIKOB YYalUXCsl TMPOBOJIUTCS 3 pas3a B
yueOHbIl roja. Bxoasmuii koHTposb: ¢ 13 mo 20 ceHTsops.

[Tpomexyrounas arrectarus ¢ 20 o 26 nexaops.

HUrorosas arrectammg ¢ 13 mo 17 mas.

Kontpons VYVY]I yuamuxcs mnpoBoguTcs B cieaywmux (opmax:
KOHTPOJIBHOE 3aHATHE, UTOTOBOE 3aHSTHUE.

Metonbl  KOHTpoOJIS:  ompoc, HaOmoJaeHue, OOCYXKIeHHe, aHaJu3,
CaMOKOHTpPOJIb, B3aUMOKOHTpPOJIb, OLIEHUBAaHUE, WHIWBUAYAIbHBIA KOHTPOJb,
co0ece0BaHUE, TECTUPOBAHUE.

JInarHoCTUpOBaHUE C MOMOUIBIO TECTOBBIX 3aJaHUN MO3BOJIAET MOIYYUTh
HamboJee TOJNHYI0 KapTUHY YCBOEHHUS MPOTrpaMMHOr0O matepuana. TecToBble
3aJlaHus, TJ€ TIPEJICTABICHBI PAa3INYHBIC BAPHAHTHI OTBETOB, JIYUIIIE CTIOCOOCTBYIOT
BO3MOXHOCTH peOeHKa MPUMEHUTh CBOM YMEHHUS M 3HAHMS, TaK KaK COJAepKaT
AJIEMEHT WPl U BBI3BIBAIOT MEHBIIE CTPECCOBBIX CUTYAIIUN.

TecTtupoBaHue NpPoOBOAUTCS B YCIOBUSX 3aHATHSA. Bce oOyudarommecs
BBITIOJIHSIOT 3aJaHusl OJHOBpeMEeHHO. DopMa BBINOJHEHHS — WHIWBHUAYallbHAs.
Ilepen mpoBeaeHHMEM TECTHUPOBAHUS MPOBOAUTCS HMHCTPYKTAX MO BBINOJHEHUIO
3agaHui. MakcuMaibHOE BpeMsl BBITOJHEHUSA 3a/laHui — 45 MUHYT.

OnpeneneHbl KpUTEPUH U pa3pabOTaHBl MOKA3ATEIH, KOTOPHIC MO3BOJISIOT
10 BCEM MapaMeTpaM OLIECHUTh YPOBEHb YCBOEHUS 00Pa30BaTEIbHOM MPOrPaAMMBI.

HTorosbiii (MpOMe:KyTOUYHAS, CTAPTOBAsI, MTOIOBasl aTTeCTALMU):

1. Cwmecu u ux paznesieHue (MPaKTUKYM).

2. Knaccudukarnms XaMUIeCKUX BEIIECTB.

3. Pemenue pacu€THBIX 3a/1a4 BCEX TUIIOB. (MHOTO BapUATUBHEIC).

[Iporpamma «O3agadyeHHass XUMUS» HE MOPEANOTAracT KakKux-In0o
CICUUANIBHBIX 3a4YCTHBIX WM YK3aMEHAIIMOHHBIX 4YacoB. TeKylui KOHTpPOJb
OCYLIECTBIISIETCSI B TEYEHUE BCEro Kypca O0OydeHHs B pas3IMYHbIX (opMmax.
OcHoBHble (QOpMBI TOJBEICHUS UTOTOB W OLEHKA pE3yJIbTaTOB OOYUYCHHS:
KOHKYPCHI IO PELICHUIO U COCTABJICHUIO 3a]1ay; CEMUHAPHI; SKCIIEPUMEHTAIbHAs U
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IpakTuyeckas padoTa; yyacTue B OJIMMIIMAIAX M UHTEIUVIEKTyaJIbHBIX MapadoHax;
CMOTp 3HAHUU U T.A.

IIpomexyTouHass arrecranuss NPOBOJUTCS KaK OLEHKA pe3yJbTaToB
oOydyeHHs] 3a TroJd M BKIIOYAET B ce0s NPOBEPKY TEOPETUUYECKUX 3HAHUM,
IIPAKTUYECKUX YMEHUHM M HaBbIKOB. Mrtorosas arrecranyss BOCIHUTAaHHHUKOB
MPOBOJUTCS MO OKOHYAHHIO OOy4YEHHMs IO JOIMOJHUTEIBHON 00pa3oBaTelbHOU
IIporpamme.

Pe3ynbpTaThl MTOrOBOM arTrecTalid OOY4YarOIIMXCS JOKHBI OLIEHUBATHCS
TaKUM 00pa30M,u4TOOBI MOKHO OBLIIO ONIPEIEIUTH:

- HACKOJIbKO JOCTUTHYTBI IIPOTHO3UPYEMBIE pE3yNbTaTHI
JOTIOTHUTENIbHOM 00pa30BaTeIbHON MPOrpaMMbl KaKIbIM 00yUYaroIIUMCS;

- TIOJIHOTY BBITMOJIHEHUS JOTOIHUTEIbHON 00pa30BaTeIbHON MPOrpaMMBl;

- pe3yJbTaTHBHOCTb CAMOCTOSITEJIbHON JESATEILHOCTH O0yYaromerocs B
TE€YEHUE BCEX I'0I0B OO YUCHUSI.

[TapaMeTpbl MOABECHUS UTOTOB:

- KOJIMYECTBO  BOCIHUTAaHHUKOB (%), TIOJIHOCTBIO  OCBOMBIIHX
JIOTIOJTHUTENIBHYIO 00pa30BaTeIbHYI0 MPOTpaMMy, OCBOMBIIHX TMPOrpaMMy B
HEO0OXOAMMOM CTENEeHH, HE OCBOUBIIHX MPOrPAMMY;

- NPUYUHBI HE OCBOCHHMS JICTHbMHU 00pa30BaTEILHON MTPOTPaMMBI;

- HEOOXOIMMOCTh  KOpPPEKIIMU  TporpamMmbl.  Kpurtepuun  OICHKH
PE3YJIbTaTUBHOCTH.

Kpurepun orieHKH ypoBHS TEOPETUUECKON MOATOTOBKH:

- BBICOKHH YpPOBEHb — OOYYAIOUIUICS OCBOMJ MPAKTHYECKH BECh 00BEM
3HaHui 100-80%, npeaycMOTPEHHBIX MPOrpaMMON 3a KOHKPETHBIM MEPHUOL;
CHeIUaIbHbIE TEPMUHBI YIIOTPEOISET OCO3HAHHO U B TIOJTHOM COOTBETCTBUM C MX
COJIepIKaHUEM;

- CpeaHHH YpOBEHb — Yy oOOydarmerocs OO0bEM YCBOCHHBIX 3HAHUU
coctanisier 70-50%; coueraer crienUaIbHYIO TEPMUHOJIOTHIO C OBITOBOM;

- HHU3KHA YpOBeHb — oOyuaromuiics oBnazen meHee ueM 50% oObema
3HaHWM, TPETYCMOTPEHHBIX MPOTrpaMMOM; peOCHOK, Kak TMpaBuiio, wuzberaer
yIOTPeOIIATh ClIeIMATbHBIE TEPMUHBI.

Kpurepun oneHKr ypoBHSI IPAKTUYECKOU IMTOATOTOBKH:

- BBICOKUU ypoBeHb — oOydaromuiicst oinagen Ha 100-80% ymeHusiMu u
HaBBIKaMHU, TPETyCMOTPEHHBIMH MTPOTPAMMOM 32 KOHKPETHBIN Mepruoa; paboTaeT ¢
000pyIOBaHMEM CAMOCTOSITENILHO, HE HCHBITBIBAET OCOOBIX  TPYIHOCTEH;
BBITIOJIHSIET MPAKTUYECKUE 3aJaHuUs C 3JIEMEHTaMH TBOPUYECTBA;

- CpeIHMH ypOBEeHb — Yy OOydYaromierocsi oObeM YCBOCHHBIX YMEHHUH U
HaBBIKOB coctaBisieT 70-50%; paboraeTr ¢ 000pymOBaHUEM C TTOMOIIBIO TIEJArora;
B OCHOBHOM,BHITIONTHAET 3a/IaHUSI HA OCHOBE 00pasIia;

-  HU3KMH ypoBEeHb - peOC¢HOK oBiagen MeHee uyem  50%,
MPEAYCMOTPEHHBIX YMEHUN U HABBIKOB;

- peOCHOK WCHBITHIBAET CEPhE3HBIE 3aTPyJHEHUST Tpu paboTe C
obopynoBaHMeM; pPEOCHOK B COCTOSHUHU BBINOJHATH JIMIIb IPOCTEHIITNE
MpaKTUYECKUE 3aJaHus Meaarora.

[Ipu 00yueHun mo mporpamMme ydaiiuecsi MOCTOSSHHO CONMPHUKACAIOTCS CO
chepoll CTaHOBJIEHUS JIMYHOCTU OOydaromuxcsi (BbIOOp 1€, JOCTUXKEHUE
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ycrnexa, CTpEMIICHUE HAaWTH IMOHUMaHUE C POBECHUKAMU, B3POCIBIMU, YIYUYIIEHUE
B3aMMOOTHOIIIEHUN C POIAUTEISAMH, W3KUBAHUE TOJAPOCTKOBBIX KOMIUIEKCOB
HEMOJIHOUEHHOCTH ). OCHOBHBIA NPHUHLMI KOHTPOJS — CPAaBHEHUE pPE3YIbTaTOB
y4Yalerocs ¢ ero COOCTBEHHbIMHU, MPEABIAYIIUMU PE3YIbTaTaAMU OT TEMBI K TEME,
OT roJia K roxy.

2.4. OHEHOYHbLIE MATEPUAJIbI

Crnenuduxkanus neaarorudyecKuxX u3MepuTe/JIbHbIX MATEPHAJIOB 110
nporpamme «O3axadyeHHass XUMHA»

Ha3nayenue — nmpoBejcHUE MPOMEKYTOUHON aTTECTAIlMU OOYYAIOIIUXCS MO
JIOTIOJTHUTEIbHOM 0011e00pa3zoBaTebHOM oO1epa3BuBaromen nporpaMme
«O3anaueHHass Xxumus» B Gopme JuarHocTudeckou pabotel. llens — ompeneneHue
ypOBHS  (CTENMEHW)  JOCTMXKEHUS  IUIAHUPYEMBIX  pe3yJIbTaTOB  OCBOCHHUS
JIOTIOJTHUTEIbHOM o01eo0pa3zoBaTeIbHOM oO1epa3BuBarome nporpamme
«O3amaueHHas XUMU.

JIoOKyMeHTBblI, onpeaeJsoImne coJep:kaHue neJaroru4ecKux
H3MepuTeJbHBIX MaTepuaioB: DenepanbHbIi KOMIIOHEHT TOCYIapPCTBEHHOTO
o0pa3oBaTeIbHOrO CTaHIapTa OCHOBHOIO o0miero oopasoanusi no xumuu (Ilpukas
Muno6pazoBanus Poccun ot 05.03.2004 Nel1089);

CTpyKTypa AMarHOCTHYECKO padoThl

Kaxxnpiii BapuaHT IHAarHOCTHYECKOW pabOThl COCTOUT M3 JBYX YacTed u
BKItoUaeT 12 3amanuii. OpuHakoBble 10 (opMme MpeacTaBiIeHUsT U YPOBHIO
CJIOHOCTH 3a/IaHHsI CTPYNITUPOBAHBI B ONPEIEICHHBIX YACTAX paOOTHI.

Yacmes 1 comepxuT 6 3agaHuii ¢ BBIOOpOM oTBeTa (0a30BOr0 ypOBHS
cinoxkHoctu). Mx obo3naueHwe B pabore: 1-5 m 1 3amaHue ¢ KpaTKuM OTBETOM
(TIOBBIIIIEHHOTO YPOBHS CIOKHOCTH). Ero 0603HaueHue B pabdore: 6.

Yacmo 2 conepxuT 1 3amaHue ¢ pa3BepHYTHIM OTBETOM (BBICOKOTO YPOBHS
CJIO’KHOCTH).

Ero o6o3nauenue B padote: 12.

Bce 3amanus B paboTe pacmoioKeHbI B MOPSAIKE HApacTaOMIeH CIOXHOCTH.
Joins 3amanuii 6a30BOro, MOBBIIIEHHOTO U BRICOKOTO YPOBHEN CIIOAKHOCTH COCTaBHIIA
B pabote 71%; 16%; u 14% (cOOTBETCTBEHHO).

Bpems BbinosaHenus: 40 MunyT

Kpurepuu oueHuBanus:
Yacte 1: 3amanne 1-5 ouenmBaercst B 1 Oaiur, 3agadue 6 orneHuUBaercsa B 2
Oaiuta

Yacte 1: 3amanue 12 onenuBaercsa B 3 dauia

KoanuecTBo 3amanuii KoanuectBo 6amioB
Yacrts 1 6 7
Yacts 2 1 3
Bcero 7 10
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O0001eHHBII IVIAH AMATHOCTHYECKOH PadoThI

[IpoBepsieMble 3JIEMEHTBI COAEPIKAHUS

YpoBeHb
CJI0’KHOCT
M 3a1aHUS

IIpumepno
e  Bpems
BBIIIOJIHEH
us
3alaHus

Maxkcuman
BHEIH OaiI
3a
BBIITOJIHEH
e
3aJJaHus

Beluncnenue MoJIsIpHOM Macchl BELeCTBa

Briuncienne Kojim4yecTBa BelecTsa

Briuucnenue o0bema rasza npu H. y.

HlwiN e

Pacuer yucna yactun (MoJieKysa, aTOMOB)
M0 €ro Macce, MO0 KOJIMYECTBY BEIIECTBAa MU IO
o0wvemy. Hucno Asoraapo

o1 01| o1 o

WWww

PR R e

Briuucienne MaccoBOM TIOJIU XUMHUUECKOTO
3JIEMEHTA B BEIIECTBE

Ompenenenue xapakTepa CpeIbl pacTBOpa
KHCJIOT M IIENOoYeil C IOMOINBI0 HHIMKaTOPOB.
KadecTBeHHBIE peaknMM Ha HWOHBI B PAacTBOpE
(x1opua-, cynbdar-, KapOOHAT-UOHBI,  HMOH
amMoHus). Ilomyuenne ra3000pa3sHBIX BEIIECTB.
KauecTBeHHBIE  peaknuu Ha  ra3oo0pasHbIe
BEIIECTBa (KUCIOPOJ, BOJOPOJ, YIIEKHCIbBIA ras,
aMMHaK)

10

Brruncienne MacCOBOH OJIN
PacTBOPEHHOTO BEIIECTBA B pacTBope.
BrrunciieHue KoJMyecTBa BEIIECTBA, MAacChl WA
00beMa BelIecTBa Mo KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 PEareHTOB HJIA MPOTYKTOB
peakuuu

15

JleMOHCTPpAIITMOHHBIN BapuaHT 1

1. Monspuas macca ¢pochopHOM KUCITOTHI paBHA

961/M0Ib
2 98r/M0b
3 821r/MOIb
4 94r/M0nb

2. Kaxkoe koau4ecTBO BelecTBa coaepkutcs B 16 r okcuma xxenesa (11)?

1) 0,1 momns
2) 1 wmomp

3) 0,5 momns
4) 10 monb

3. Omnpenenute 00beM (H.y.), KOTOpHIi 3aiimyT 0,25 MoIb

Kuciopoaa?
1) 5,61
2)  28n
3) 58n
4) 22,41
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4, Onpenenute yucno Moaekya 5,611 a3orta.

1) 15*10%

2) 6*10%

3) 1,5*10%

4) 2*10%

S. Ha xakoii quarpamme pacnpeneaeHue MacCOBBIX J0JIEN

AJIEMEHTOB OTBEYAETKOJINYECTBEHHOMY cOCTaBy QocdaTa aMMOHUA?

1) 3)
32%

38% 37%

YeTaHOBHTE COOTBETCTEHE MEHTY ABYMA BEICCTEAMHE H PCAKTHBOM, C IMOMOLLEDY
KOTOPOND MOKHO PA3MHYATE 3TH BEINECTEA.

BELIECTBA PEAKTHB
A) Ma:C0;n Max510: 17 CuCls
B) K:COsu LizCOs 2) HCI
B) NaxS0su NaOH 3) MgO
4) K3POy
A|lB|B




7. 170r pactBopa HUTpaTa cepedpa cMeIalin ¢ U30BITKOM pacTBOpa XJIOpUIa HATPHSL.
Berinan ocagok maccoii 8,61r. Berauciaute MaccoByIO JJOJIIO COJIM B pacTBOpE HUTpaTacepedpa.

2.5.METOJUYECKHNE MATEPUAJIbI

Metoauka oOyueHuUs TMpejrnoyiaraeT JOCTYIMHOCTh HU3JIaraeMoid HWHQopMammu s
BO3pacTa O0YYaIOIIMXCS, YTO JOCTUTACTCA 3a CUCT HATJISTHOCTH M HEPa3pHIBHOM CBS3U C
MPaKTUYECKUMH  3aHATUSMU. DOpMBI  3aHATUNA  ONPENENAIOTCS  HANPaBICHHOCTIMU
nporpaMMbl U €€ ocoOeHHOcTsMH. [Iporpamma BKJIIOYAaeT KaK TEOPETUUECKUE W
NpPaKTUYECKUE 3aHATHS B YYEOHBIX KaOWHETaX, TaK M OKCKYPCHOHHBIC BBIXOJbI Ha
TEPPUTOPHUIO YUPEKIACHUS U CBOCH MECTHOCTH.

@opmbl opraHu3anum ydeOHoro 3aHsitusi. [logadya TeopeTHueckoro marepuasna
OCYIIECTBIISIETCS. B (opMe MpoOBeNEHUS] TPATUIMOHHBIX M KOMOWHUPOBAHHBIX 3aHITHUH,
JEKIUH C OJHOBPEMEHHBIM II0KAa30M WJUIIOCTpAIlUid, BHJACOMATEPHAIOB, IPE3CHTAIIHH,
JIEMOHCTPAIMOHHBIX OMBITOB. [lo/1aua mpakTUYeCcKoro Marepuaina OCyliecTBsieTcs B dhopme
WHIMBU1YaJIbHO-TPYIIIIOBBIX CAMOCTOSITEILHBIX Pa0OT, MPAKTUYECKUX 3aHATHI.

JInst JOCTHDKEHUST Led M 3a7ad MporpaMMbl MPETyCMaTPUBAIOTCS COBPEMEHHBIE
nejaroruyeckue ¥ MHPOopMalruoOHHbIE TeXHOJIOTHM:

*  UTPOBBIE TEXHOJOTHUU;

* MPOEKTHAas TEXHOJOTHS;

*  TEXHOJIOTHS MPOOJIIEMHOT0 O0YUYEeHHS,

*  3J0pOBbecOEpEeraroiie TEXHOJIOTUH;

HKT-texHomoruu;

*  TEXHOJIOTHS Pa3BUTHUS KPUTUUYECKOTO MBIIIJICHUS;

*  TEXHOJIOTHS Pa3BUBAIOIIETO O0YUYCHUS;

*  TPYIIOBbBIE TEXHOJOTHH;

*  TEXHOJIOTMH YPOBHEBOU nuddepeHuanum.

B nepuon o0yuenust st mpoBeeHUsT 00pa30BaTEIbHON NeITeTbHOCTH UCTIOIB3YIOTCS
CIEAYIOIINE METOABI:

| OOBSACHUTENBHO-UILTIOCTPATUBHBIN (00s3aTEIbHAS TEOPETHIECKAs YacTh, paboTa ¢
WJUTIOCTPATUBHBIMYU MaTepHaiaMu, COCTABJICHUE MPAKTUUECKUX 3aJaHUN);

| mpobnemHBI (MpoOIEMHOE W3NIOKEHHE MaTepuaja MPU H3YYCHHH BOIPOCOB
AKOJIOTUH, HAYYHOUN 3TUKH, MPU aHAJIN3E NEPCIIEKTUBHBIX HAMIPABICHUI Pa3BUTHS HAYKH);

] mpakTtrdeckuii (00s13aTeIbHBIC MPAKTUYECKHIE PAOOTHI Ha KaXKIOM 3aHSITHH);

| nesTenbHOCTHBIN (BBeCHHE WHAMBUAYAJIbHBIX 3aJaHUN u

CaMOCTOSATETLHON paboOThI C IUTEPATypOl, ydacTre 00ydaronuxcs B KOH(PEpeHIUsIX u
AKCKYpPCHSIX).
MeToauveckue U TUIAKTHYECKHE MATEPUAJIBI:
- METOJIMYECKHE pa3pabOTKHU MO TeMaM;



- HAJIMYME HArJsIHOr0 MaTeprala;
- HAJIMYMe JEMOHCTPALMOHHOI0 MaTepuaa;
- BHUJICO(UIbMBI;

- pa3naToOYHbIM MaTepua,

- UH(OpMALIMOHHBIE KAPTOUKH.

- IUIAKTUYECKUE KAPTOYKU;

CIIMCOK JIMTEPATYPbI

Cnucok pekoMeH1yeMoii JIuTepaTypsbl AJ14 NMeaarora.
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2. borossnenckas JI.b. Ilytu x TBopuecTBy. —M.: 3Hanue, 1981
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Cnucok pekoMeHayeMOoi JUuTepaTypsbl AJsl y4alIUXCs:
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a0UTYpUEHTOB. -
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BY3bI: YueOHOe mocodue. 4 - u3., ucnap. u noi. -M.: Hosas Boina, 2002
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Ipunoorcenue

Kanennapueiii yueOHbIl rpaduk kpyxka «O3amauennas xumusiy 2024/2025 yaeOnsbrit rox

Bpems Kon-
N Mecsm iy ®dopma 3aHATUS BO Tewma 3ansarus Mecro dopma KOHTPOJIS
/i Yucno TIPOBEACHH P IIPOBEACHUS P P
3aHATHUS JacoB
BBonHoe 3ansTHE.
1 A Wucrpykrax o 1/6 n
OpraHu3aIioHHOE. 3HaKOMCTBO C
. MpaBUIaM O/T
[paBuna o/t 1 1/6 nporpammoii [Ipasuia o/t
3 MOY OOl | IIpakrukym:
Koncynbranust u1/0
Ne 12 MPUTOTOBJIEHUE
(MeTomuKa penreHus OCHOBHbI€ IPHHIIUITBI N
PacTBOPOB C 3aJaHHOH
3ajaq) o(hopMITeHHS 33124 110 o . .
Yo-HOW KOHIIEHTparmen
XUMHA
Meroauka pemennsi 3amgad | MOY OOI
2 Tpaxrukym S A Cam. pabora Pemenue
3 Ha CMEIINBaHHe Ne 12
pacTBOPOB, U3MEHEHHE PacHCTHRIX 33131 110
KOHIICHTpAIMH PacTBOPOB TeMC
MonsipHast KOHLIEHTpaLys MOY OOl
3 Jlexums p HeHTpaK No 12 MOJISIPHOCTH PacTBOPOB
2 - (cam. pabora)
4 MornsipHast KOHIIEHTpanus
Tlepexon ot onHOrO BUIA | MOy OOLLI | S3A29H Ha onpezienenne
TpakTuKym 2 KOHII. K JIPyroMy H Ne 12 MOJISIPHOCTH PacTBOPOB
Haoboport (%-KoHI - - (cam. pabora)
MOJISIPHOCTB)
5 Meroauka pereHus 3aaa4
Ha OIpe/ieNieHne
Jlexuust OTHOCHUTENIbHOU MOY OOIII Cawm. pabora. lcnpasb
(amemeHThI) 3 MOJIEKYISIPHOI Macchl, Ha Ne 12 ommoOKH y cocena,
NIPAaKTUKYM BBIYHCIIEHNE OTHOLIEHUH - Kpoccsopn
Macc JJIEMEHTOB B
BEIECTBE
6 Merozauka perieHus 3a1a4 — CocraBnenue 3anaq
Ha oIpeieIeHHe MacCOBOM (CaMOCTOATENBHO) U UX
JOJIN XUM. 3JICMCHTOB B peluenue
3 CJIOXKH. BEIIECTBE MOY OO1I
[IpakTukym 12
Merozauka perieHus 3a1a4 Ne
Ha HaXO)KICHHE
KOJIMYECTBa BELIECTBA 110
€ro Macce u HaooopoT
MonsipHast KOHLIEHTpaLys MOY OOI1I
7 Jlexumst P HeHTpan Ne 12 MOJISIPHOCTH PacTBOPOB
2 h (cam. pabora)
8 Meronuka penieHus 3a1a4
Ha BBIBENICHIE CocraBnenue 3a1a4
npocrefiieii GopmyisI 1o (caMocTOATENBHO) OOMEH
MaCcCOBBIM JOJISIM
3 A MOV OOHI | ¢ cocensimu (03anaub
[IpakTukym Meronuka penieHus 3a1a4 12
Ne TOBapUINA) U UX
Ha BbIBEICHHE C 6
npocreiiei Gopmysbl o peLICHNE LaM. paboTa.
OTHOILIEHUSAM YIEMEHTOB B Pemenue 3anat no reme
CIIO)KHOM BELIECTBE
MonsipHast KOHLIEHTpaIys MOY OOl
9 Jlexumst P HeHTpan Ne 12 MOIISPHOCTH PacTBOPOB
2 h (cam. pabora)
10 Meronuka pemieHus 3agad
Ha BBIBE/ICHUE
npocreiiiieii hopMyIbI Mo
MPOAYKTaM CrOpPaHUsI
ITpaxTHK 3 N?eTﬂo}:mKa pCH_IEHI/IH 3aa MOY OOII | 3anaum no Teme
m Ne 12 Kontp. pabora 1o Teme

Ha BBIBEJICHUE
npocreiiei GopmyIsl ¢
NPUMEHEHUEM 3aKOHa
00BEMHBIX OTHOIICHUI
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Jlexmus

Meroauka pemenus 3agad
Ha OIIpe/ieNeHNe
OTHOCHUTEIIbHOU
IUIOTHOCTH Ta30B (/1) u
HaxXO)KAEHHE 110 Hel
MOJIIPHOM Macchl

MOY OO0l
Ne 12

CocraByieHHe U pEIleHHe
3amad 1o teMe. CaM.
pabota

12

IIpakTikym
CopeBHoBanue «KTo
CaMBI{ OBICTPBII

Meronuka perieHus 3aau
Ha OIlpeJieIeHre
OTHOCHUTEIILHOU
IUIOTHOCTH Ta30B (/1) u
HaxOKJIEHUE TT0 HEeM
MOJISIPHOM Macchl
Hopmanbhblie ycioBust.
Pemenne 3amay ¢
TPUMEHEHUEM

(y.)

MOV OOl
Ne 12

CocraBieHHe U peleHune
3a1a4 1o reme. Cam.
pabora

13

Jlexus

Brrunciienre oonemMa
ra3oB (H.y.) 1O
KOJIMYECTBY BEIIECTBA U
Ha000poT

MOY OOl
Ne 12

O3agavp TOBapHUIla.
Pemenue 3a1ay o reme.

14

ITpakTukym

Brruucnenune oobeéma
ras3oB (H.y.) 1O
KOJIMYECTBY BEIIECTBA U
Haobopot OnpeneneHue
(opMyIIBl BelecTBa o
MacCCOBBIM JIOJISIM U
OTHOCHUTEIILHOM
mioTHocTH Trasa ()

MOY OOl
Ne 12

O3agaub TOBapuuia.
Pemenue 3a1a4 1o reme.

15

IIpakTukym.

Pewenue 3amay Ha

MOY
OOI1INe12

Koncynbrarnus, perenue




Koncynprarus Cam.
COCTaBJICHHE 33/1a4

M30BITOK OJHOT'O U3
HCXOJHBIX BEIIECTB
Perienne 3aa4 Ha BBIXOJT

3aa4 Ha u306IToK C.p.

MPOIYKTa
16 Kraccndukaryst Xum. CocraBieHne KOHCIIEKTa
Jexumst peakuun MOY OOIII TpeHupoBouHbIE
Koncynpramms. Pewenue 3aaau, xoraa Ne 12 3aaanus. Koncynpranus.
IIpakTikym HCXOJHOE BEUIECTBO - Bammm Boripocs? Mon
COJIEPIKUT ITPUMECH OTBETHI
17 CocraBiieHHe U peleHue
3aja4, Korja oJHO U3 KOHTp, paGOTa. O3az1a‘lb
HCXOJHBIX BEIIECTB npyra. OOMeH 3a1a4amMu.
Cozlep KuT npumecH win % Pemenne
CamocrostenbHoe COZIEpIKAHMS BEILECTBA MOV OOIII | Cocrasnenue 3aaa4
f?;;}if;{e;\?e safad. MeTO):[I/IKa peuIeHusd 3a1a4 Ne 12 JIAHHOI'O THIIA 110
(HaxOXKJICHHUE MAaCCHI), TPEJI0’KEHHBIM
€CJIM U3BCCTHA Macca UJIn YpPaBHEHUSM U UX
KOJIMYECTBO BeUICCTBA perieHne
VICXOJIY, BEIECTB
18 Jlexuwsi, TuaTor Te Haxoxxnenue maccel,
’ PMOXHMHACCIHE MOV OOHI | o6beéma, KOIMMIECTBO
[paxruxym. YpaBHEHUSI M PacUeTHI 110 ’
Ne 12 TEIUIOTH (pEIEHIE
HIM
3a1a4)
19 Cam. CoCTaBICHIE Haxoxnenue KOJHeCTBa MOY OOILI TpeHnpoBoYHBIE 321291
BelllecTBa, 00bEMa Mo JTAaHHOT'O THIIA C
3agay. [IpakTnkym Ne 12
Macce UCXOTHBIX BEleCTB 9JIEMEHTaMH KOHTPOJIS
20 3aK0H 00BEMHBIX
Ipakrukym. OTHOLIEHUI 1 MOY OOl | Koncynbranus.
KoHcynbrarms [PUMEHEHHE ero JUIst Ne 12 Peruenue 3a/1a4 110 TeMe
penieHus 3a1a4q
21 OKucIUTEIbHO-
BOCCTaHOBHTEJIEHbIE
peakuuu (OBP).
OKHCITUTEIIb,
BOCCTQHOBHTE!Ib. OtpaboTKa HABBIKOB 10
Jlekmus, quasor, OKHUCIUTENBHBIN U MOY OOUI | paccraBieHHIO
Ipakrukym BOCCTaHOBHUTEJIbHBIE Ne 12 kod(durrentos B OBP
HPOLECCH (HeopraHuyeckue
CocrapieHue
OKHUCIIUTENIbHO-
BOCCTaHOBUTENbHBIX
peaxuuit
22 CocrapieHue MOY OOI1I
I OKHCITMTEIbHO- No 12 Cawm. pa6. CocraBineHue
paKTHUKyM
BOCCTAHOBUTEIIBHBIX OBP (xoHTpOIB)
peakuuit
23 OCHOBHBIE KJIaCChI
HEOPraHMYCCKHUX BEIICCTB CocraBiieHHU€e KOHCIIEKTA
Jlexnus, ¢ W MX XHM. CBOMCTBA MOY OOILI (cB-Ba BellleCTBa)
3JIEMEHTaMH Crioco0bI iepexofa ot No 12 Lenouxu npeBpaneHui.
nuanora [Ipakrukym OJHOTr'0 KJ1acca K APYTOMYy - CrexnoMeTpHIecKue
C IIOMOLIIBIO 0a3IIHYHBIX CXEMBl (3a1a4H)
XHMM. peaKIui
24 Cocrasnenue MOV OOl | DxcnepuMeHTaTbHbIE
TaOIHLpL Kauecrsenupie peaxiy Ne 12 3aJa41 Ha OIpEEIEeHUE
Ha KaTHOHBI
(IpakTUKyM) KaTHOHOB
25 CoctanieHie KauectBenHble peakuuu Bewen 3 .
HA AHHOHEI p «3aHNMAaTEIbHOI
TaOIHIBI V IUBUTEBHbI MUD MOY OOl xumum» OTOop 33134
(pakTuKyMm) Bemiect3. CocrapieHne No 12 y4daIuMucs A7
Koppexknus. Ot6op 3a7a4 [l COOpHHKA < h cbopHuka «O3aa4eHHast
3a1a4 111 cOOpHUKA Osajiauennas Xumus - XUMHSD»
HEOpraHUJecKas XUMHUs
26 Onpenenenue
MOJIEKYISIPHOI GopMyITBI
BEIIIECTBA [0 MACCOBBIM
IIpakTukym JIOJISIM MOVY OOUI | Koucynbrarus. Pemenue
KOHCYIbTalUs Omnpepenenne Ne 12 3a]1a4 10 TEMe
MOJIEKYIISIPHOU (HhOpMYITBI
BEIIIECTBA TI0 MPOAYKTaM
CTOpaHUs
27 [IpaKTHKyM, Omnpenenenne Hcnpass ommbky y
monekynsapaoM popmynsl | MOY OOII | cocena (B3aumonposepka
BeIecTBa 1o Ne 12 cam. pab)




OTHOCHUTEIIbHOU
IUIOTHOCTH JAHHOTO Ta3a
TI0 JIPyroMy rasy u Macce,
a Tak Ke O00BeMy W
KOJIMIECTBY BEIIIECTBA

28 OcoOeHHOCTH NPOTEKaHUs
XHMM. pEaKluii ¢ ydacTHeM
Opr. BELIECTB
Prz)wqenl,[l[no ABHCHISM C CocraBiieHre KpaTKoro
Jlexuyst, auasor yuacTHeM OS}IP BeleCTB MOY OOl | xoHCcHeKTa o TeMe
IIpaxruk ’ ) Ne 12
p yM Onpejiernien e Macchi, gemeHﬂg 3aJ1a4 I10 TEME
KOJIMYECTBA BEILECTBA, am. pabora.
o0BemMa 1o mMacce
HCXOJIHBIX BELIECTB
29 Pemenue 3anau na
HaxoXJeHne oobeMa
MPOAYKTOB PEAKIUH 110
MU3BECTHOM Macce Wiu
00BeMy HCXOIHOTO
Koncynpranus u BeLueczBa cof:[[e - MOY OOHI | Permrenwue 3aga4 no teme.
TPAKTHKYM ’ p Ne 12 Cawm. pa6ora.
pUMecH
Pemenue 3anau Ha
H30BITOK OJTHOTO M3
HCXOJIHBIX BELIECTB U
HaJIMYHe pUMecei
30 Koncnexr.
OcHoBHBIE KITacchl YrneBonopoabl, CIHAPTH,
OpraHMYEeCKUX BEICCTB
o €HOJIBI, aJIb/ICTHIbI
] C——— Xumuyeckue cBoicTBa MOY OO0l g 6om ’BBI lllm HTI’)I
3L, i OpPTraHNUYECKUX BELIECTB Ne 12 ApOOHOBLIC KHCIIOTHI,
Ilony4yenne opraHn4ecKux HIPOCTRIC U CIIOXKHBIE
BEIIECTB 3(UPBL, KAPBI, OSITKH,
YTIIEBOJIBI
€TIOYKH IPEeBpaLIeHHH ¢
31 1 PCBpAIL Pemienue 3anay
y4acTHEM OpPraHUYECKUX
(cTexuoMeTpuyecKue
BELIIECTB
o CXEMBI) LIETIOYKU
TpaxTaicyM Ienouku npeBpaiieHui. npeBpameHh
ParronanbHbIEe CIOCOOBI MOY OO
YcnoBust npoTeKaHust
nepexosa OT OHOTO Ne 12 o
XuM peakiuid. Cam.
KJ1acca Opr. BEIECTB K
pabora
ApyromMy
32 KauecrBenHsle peakuuu
Ha aJKaHbl, AJIKEHBI,
QJIKHHBI, apEHBI,
CocraBiieHUe KOHCIIEKTa.
Jlexuys, OTHOATOMEHRIC MOY OOII | DxcrnepuMeHTallbHbIe
Ipakrukym TIpEALCIILHEIC CIIMPTBI Ne 12 3a7auu
KauecrBennsle peakuuu
Ha MHOTOAaTOMHBIE
CIIUPTHI, (HEHOJIBL,
QJIbJICTHIBI
33 KauecrBenHsle peakuun
[pakrukym.
Ha KapOOHOBBIE KHCIIOTHI
(ocoberHoCTH JlaGopaTopHbIE OMBITHI
Jlexuus, quasor, . MOY OO | Pemenue
MYypaBbUHOW KUCIIOTHI),
HPaKTHKYM e Ne 12 IKCIIEPUMEHTATBHBIX
3a/1a4 Ha OIpesesIeHIe
KauecrBennsie peakuuu
OpraHUYeCKUX BELIECTB
Ha XKUPBbI, YTIICBOJbL
34 CrtpoeHue aToma, Cemunap «Ot HaTpus 10
NEePUOIHYECKUIT 3aKOH aproHa» (MHTEpeCHbIe
CemuHap «OT HATPHSA JU. Menneneesa. MOVY OOHI | ¢akTsl 0 XUM.
JI0 aproHa» DIEKTPOHHBIE U Ne 12 3JIeMEHTax) HallHCaHHe
rpadudeckre GopMyITbl JNEKTPOHHBIX U
aTOMOB U MOHOB rpaduyeckux hopmyI
35 DHeprust akTUBALUH.
TIpaBuno Baut-T'odda. CocraBieHue KOHCIICKTa.
Karanuzatop. 3akon Konmnenrparus
Jlexumsi, quanor, JIEHCTBYIOIIMX Macc. Pemenne 3agay Ha
TPAKTUKYM CKOpOCTh XUMHYECKUAX MOY OOII | ompeneneHue CKOPOCTH
peakiuii, KOHCTaHTa Ne 12 PeaKIiK U KOHCTAHTHI
CKOpOCTH (HhaKTOpBI PpaBHOBECHS
BIIMSIIOIIE HAa CKOPOCTh
36 Jlexnus, quaor, CMelieHne XUMHYECKOTO MOY OOUI | VnpakHeHHs [0 TeMe.
TPaKTHKYM pasHoBecust. [TpuHuun Jle- Ne 12 BuusiHue pa3nuuHbIX




IlaTense bpayHa.
Koncranra paBHoBecus

(hakTOpOB Ha CMeEIIeHHE
XUMUYECKOrO
paBHOBECHS

37

CuHTE3 aMMHaKa.
OnTUMaNbHBIE YCTIOBUSL.

Perenne 3a1a4 (BbIX0
npoxaykra) Koncrexr
CocraBileHHe 3a1a4

ObopymnoBanue MOY OOlI
Jleximst . MIPOU3BOZICTBEHHOT O
IIpousBoacTBo cepHOi Ne 12
coziepyKaHus
KUCJIOTHI KOHTaKTHBIM c
CITOCOGOM (Crexunomerpudeckue
cxeMsl (3a1a4m))
38 Meramnst |, 11, 11 rpymmst
TJIABHBIX NTPOJYKTOB. Koncmiekr. Pemenue
CaoiictBa 9KCHIEPUMEHTATBHBIX
MOY OOLI P
Jlexnus, MpakTHKyM Merauisl MOOOYHBIX No 12 3ana4. PacueTHnie
NPOAYKTOB (pr3nueckne u - 3aga4 1o Teme Cam.
XHUMHUYECKHE CBOICTBA pad.
MeTaJlIOB
39 Pemenne
Jexmmst 9KCIIEPUMEHTAITEHBIX MOY OOIII Koncnexr Perenune
DaKT ’ 3aj1ay4 1o reme He Ne 12 3a/1a4 (Cam. pab.)
p y Mmetams! «[loxydeHne u B Tecruposanue,
TIPUMEHEHHE» KPOCCBOPJ
40 OCHOBHBIE KJTaCCBI
HEOpraHMYEeCKUX BEIIECTB,
KJIacCH(pUKAIWS, MOY ool
H
OMCHKIIaTypa Ne 12 Koncriekr.
THIBI XUMHYECKHX
Jlexnus, auanor eaxit IToaroroska OI'D
ITpakTukym p Bemmonnenne
DaKTOopEI, BIUSIONINE HA o
o YIIpa)XHEHWH 110 Teme
CKCPOCTB XUM. peaKIuit
OOpaTuMble PeaKIyu.
Ipunanun Jle-1larense-
Bpayna
41 Hrorosas arrecranus
(TectHpoBaHHe, pelICHUE
MOV OOUI | pacueTHBIX U
o Cwmortp 3Hanmii: «UtoMbI  [Ne 12 OKCIIEPUMEHTAIBHBIX
CMoTp 3HaHuH o o
3paemM? UTo MbI YMEEM 3a71a4 ]_[er[oln(p[
MIpeBpalLeHuUi)

INpe3enranys cOOpHUKa
3a/1a4 110 XHUMHUH.
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