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MyHHULMNATEHOE Ka3€HHO® 061e06pa3oBaTeIbHOE YIPEKACHHE
«JpHUEBCKas CPeaHAA obmeobpazoBaTesibHas LIKOJIa UM .M. KekreeBa»
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«CoryacoBaHO»
3aMecTUTEND JUPEKTOPa
no YBP MKOY «2COI »
Al /_Mscsesa K.B.

IIporoxon Nel
or «26» asrycra 2022 1

PaGouyas nporpaMma
BHeypo4yHO¥ IeSTeIbHOCTH

«YIuBHUTEJbHbIA MUP XUMHK?

8 kiacc
C HCIOJH30BAHHEM 060pynonamm ueHTpa «TO'IKH pOC’I‘ a»

Ha 2022-2023 y4e6GHBI! TOJ

Vuaurens, KBaTu(UKaIMOHHas Kareropus :Mscsesa K.B.,1 KK
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IlosicHuTEILHAA 3aIIMCKA
K paboueii mporpaMme BHEypPOYHOM
JeATeJIHLHOCTH 10 XMMHH

Pa6ovas nporpaMma BHEYpOYHOI JeATETLHOCTH IO XUMUH B 8-9 Kiraccax CoCTaBjieHa Ha OCHOBE
®DenepanbHOr0 KOMIOHEHTa rOCYJapCTBEHHOTO CTAHAApTa CpefHero o6mero o6pa3oBaHus, MPUMEPHON
NPOTpaMMBI 3JIEKTHBHOTO Kypca « XMMHS B OBITYY.

Pa6ovas mnporpaMMma, a Taioke TEMaTH4eCKOoe ILUIAaHHPOBAHME COIJAaCHO y4eOHOMY IUTaHy
npencraBieHsl 35 y/rox (1 4/Hen) U peanu3yeTcs B TeUeHUE ABYX JET (8-9 Kimacchr).

[IporpaMMa HOCHT pa3BHMBAIOILYIO, AEATENBHOCTHYIO M MPAKTUYECKYIO HAaNpaBJIE€HHOCTb.
ConepxaHHe IPOTrpaMMBbl pacUIMpSAeT TMpeNCTaBleHHEe Y4YallMXCd O XHMMHYECKMX BElIECTBaX,
HCIIONB3YyEeMbIX B OBITY, MEIOWLHMHE, AAeT TNOHATHE O NPOAYKTaX MHWTaHUA M HUX BIMAHMM Ha
XHU3HEIEATENHHOCTh YeJIOBeKa.

AKmyanbHocmb 1aHHOTO Kypca o6ycioBieHa:
e  HeoOXOOMMOCTBIO COENWHEHUS NPEIMETHOrO 3HAHHUSA C JKU3HEHHBIM KOHTEKCTOM, YTO ABJIAETCS
BaXXHBIM YCIIOBHEM Ui HOPMHUPOBaHUA BHYTPEHHEH y4e6GHOH MOTHBALINH,

BO3MOXHOCTBIO Q)OpMHPOBaHH}I HaJIIpeaAMETHOI0O ¥ MEXITPEAMETHOI'O B3rjiAa Ha MPUPOAY U3y4aeMOro;

pa3sBUTHEM caM0O0Opa30BaTENIbHBIX YMEHUN ¥ HaBBIKOB;
BOCTPeGOBaHHOCTBIO MOTYYEHHBIX 3HAHUH B MPaKTHYECKON JEATENLHOCTH,
e peanM3amMei ynIyOJIEHHOTO W3YYEHHs OTHENBHBIX TEM C LEJBI0 IOATOTOBKM YyYamUXCAd K
ycnemHo# caaue EI'D u THA;
®  HaJIMYMEM B INKOJIE BceX HEOOXOMUMBIX peCypCOB Ui MPOBENECHHS JAHHOIO Kypca.
HoBbltf cTaHmapT M1 OCHOBHOM INKOJBI OPMEHTHPOBAH HA CTAHOBJICHHE TaKHX JIUYHOCMHbBIX
XapaKTEPHUCTHK BBITYCKHHMKA (KIIOPTPET BHIIyCKHMKA OCHOBHOM IIKOJBI), KaK:
e  YMEIOIMI YYMUTHCS, OCO3HAIOMIMM BOXHOCTh 00pa3oBaHMA M caM000pa3oBaHus UL )KH3HH U
JESTENLHOCTH, CIIOCOOHBIM NPUMEHATH NONTyYEHHbIE 3HAaHUSA Ha MPAKTHKE;
e  OCO3HAHHO BHINONHSIOMMI TMpPaBMIA 3J0POBOrO M SKOJIOTHYECKH IerecoobpasHoro obpasa
XXH3HM, 6€30MacHOr0 IS YeJIOBEKa U OKPYXKAIOIIEH ero Cpepl;
e  OpHEHTHpYIOmMiiCA B MHpe Npodeccuii, NOHMMAIOMMK 3HAaYCHHE NPOPECCHOHATLHOH
JEATeTHOCTH JUIA YelloBeka B MHTEpECcaX YCTOMYMBOIO pa3BUTHA 06meCcTBa X IPUPOIBI H JID.

OIHMM W3 NyTel pealu3alvd 3ajad, NOCTABICHHBIX IEPEJl OCHOBHOW IIKOJIOH B yKa3aHHBIX
BEIIIE HOPMATHBHEIX IOKYMEHTaX, Mbl CIATAEM Pa3BUTHE U COBEPIIEHCTBOBAHME O0YIEHHS MKOJIbHHKOB
BaXHEMIMEeW eCTEeCTBEHHO-HAyYHOM MVCUMIUIAHE — XMMHM, BKIIOYasd NONOJHHMTENBHBIE BHEYPOYHbIC
3aHATHS, HANDABICHHBIE HAa COBEPIICHCTBOBAHHE 3HAHMM OCHOBHBIX XMMHYECKHX TOHATHH U
TIPHMHIIAIIOB, Pa3BUTHE KPEATHBHBIX KaYeCTB 00YJarOMHXCA.

Omupasich Ha HccienoBaHus B obnactu obydenws (I'abpuemsna O.C., Ho6poruna 0.1,
Mamrosckod FO.B., Octpoymosa W.I., Tpury6uak H.B., Tpyxuno /M., Illenexosa JIM,,
YepHobensckoit .M. ¥ Jp.), MpeaNaraeTcs HHTErPaTHBHBIH Kypc «YIMBUTENBHBIA MHD XHMHK,
KOTOpBI# OPHEHTHPYET MKONLHHAKOB HE TOJIKO Ha M3y4eHHE NEPBOHAYANIBHBIX XMMAYECKHX MOHATHH, HO
¥ PacKphIBAET HEOOXOMMMOCTh M3YUEHH XMMHH BO B3aMMOCBS3H C NPEAMETAMH €CTECTBEHHO-HaYIHOTO
xapakrepa (6uosorus, ¢usuka, reorpadus), TyMaHHTapHOTO (JIMTEpaTypa, MCTOPHs) ¥ MPHKIAXHOTO
(MaTeMaTHKa).

OcHoBHasi Hesi pa3paGOTAHHOrO HaMHM Kypca — CIIOCOGCTBOBATh Pa3BHTHIO MO3HABATENBHOIO
MHTEpeCca YJaluxcs He TOJIbKO K XMMUYECKOH HayKe, HO M K mpoueccy o6ydeHus B LIEJIOM, 9TOORI OHH
He YTpaTHIM MHTEDEC M )KeJaHHe H3ydaTb XMMHIO M [pYTMe €CTCCTBEHHO-HayHWHbIC JMCIWILIMHLL B
CTapliKMX KJIaccax, OCO3HAIM LEHHOCTh XUMUIECKHX 3HAHMM KaX YaCTH MHPOBO33PEHMA COBPEMEHHOTO
9eJoBeKa.

MeTo0/10rH4ecKkoii 0CHOBOM pa3paGOTaHHOTO Kypca B YCIOBUSX peann3alllH ®I'OC BTOpOrO
IOKONEHHS MBI H30paji CHCTEMHO-AEATEbHOCTHBIN, MHTErPATHBHO-MOXYJbHEIH W JIMYHOCTHO-
ODHMEHTHPOBAHHbIH MOAXOABI, HANpaBIEHHbIC Ha ¢dopMupoBaHHE KaK IPEJMETHBIX TPAKTHKO-
OPHMEHTHDOBAHHBIX 3HAHMH M yYMEHWH, HENOCDEJCTBEHHO CBA3AHHBIX C XU3HBIO YyeJioBeka, Tak ¥ Ha
pa3BUTHE JIMYHOCTH IIKOJIbHAKOB.

TaKye JMIHOCTHBIE PE3YIbTaThl, KakK:

e (opMHUpOBaHHE KOMMYHMKATHBHOHM KOMIIETCHTHOCTH B oOIeHU: ¥ COTpYIHHYECTBE CO
CBEPCTHHKaMH, JeTbMM CTapllero M MIAAmEro BO3pacta, B3POCIBIME B Tpolecce
o6pazoBaTellbHOM, 0OMECTBEHHO ToJie3HOM, YdeGHO-HCCIIeI0BaTENIbCKOH, TBOPYECKOH H

JApYTruxX BUIOB JeATEeIIbHOCTH;
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o  (opMHMpOBaHME LEHHOCTH 3OPOBOTO M 6e3omacHOro obpasa W3HM; yCBOCHHE IpaBHI
VHIVBHIYaTbHOTO H KOJUIEKTMBHOTO Ge30M1acHOro MoBE/ICHUs B YPE3BBIYAMHBIX CUTyalWsiX,
YIPOXAIOIKX XM3HA U 30POBBIO JIO/IEH, MPaBuil IOBEJICHAA Ha TPAHCTIOPTE M Ha 10pOTax;

e  (HOPMHPOBaHHE OCHOB FKOJIOrHYECKOM KyIBTYPhl COOTBETCTBYIOMIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOTO  MBILIICHUS, Ppa3BUTHE  OMNbITa  3KOJOTMYECKH OpHEHTHPOBAHHOM
pedIIeKCHBHO-OLEHOYHOM M TNPAaKTHYECKOH MAEATENTBHOCTH B JKM3HEHHBIX CHTyallMiX —
COBIAJIAIOT C LEJIEBEIMH YCTAHOBKAMHM pa3paGoTaHHOTO HaMU Kypca «Y TMBUTENbHAS XUMHSD).

Kypc pa36uT Ha OTHeNbHbIC MO3HABAaTeIbHbE MOXYIH. HM3yuenue Kakaoro MOy IaHHOM

MpOrpaMMbl OPMEHTHPOBAHO HA pa3BUTHE JIMYHOCTHBIX KadeCTB IIKONbHHKA, 3 TaKKe Ha
MeTanpeIMETHBIE U NPEIMETHBIE 06pa3oBaTebHbIE PE3YJIbTaThl obydJeHus yJanmxcs.
Ta6auua 1. Moay/u coaepKaHHs Kypea «Y JHBHTEILHAS XUMHD)

Ne n/n Knacc, konuvecmeo 4acog 6 mooyne
8 knacc (35 4) 9 knacc (35 )
11 Baenenue (24) Beenenue (1 yac)
24 MareMaTHKa B XUMHUH (44) BeecTBO ¥ ONbITEI ¢ HUM (8 4acoB)
3. Xumus B npupone (749) OueBHIHOE ¥ HEBEPOATHOE B XUMUUYECKHX PEaKLUAX (124)
4. BriroBas xumus (84) CMecH B PUPOJIE ¥ TeXHHKe. (8 4acoB)
5: XuMus ¥ MPOMYKTHI nuTanus (74) | 3akoHs! XxuMuH. (3 yaca)
6. Xumuaeckas 3Konorus (59) XHMMHA ¥ TPOMBIILIEHHOCTB (39)

CopepsxaHue Kypca «Y AMBHTEbHAsA XHMHSD.
8 kuracc.
Beenenue (24). Micropus pasBUTHA XMMHH. XHMHYECKasd a3byka: CHMBOJIMKA, XMMHYECKasd
¢opMyIa, XMMUYECKOE yPaBHEHHME.
1. MaTemaTHKa B XUMHH (4 9). Macca aToma 1 MoneKyJibl. MaccoBas 0N 3/IEMEHTa M PacieThI 110
geii. Bo3myx u 06beMHast I0JIs ra3a B ra30BbIX CMECHX.
IpakTudeckas pa6ora 1: Mojoko H CoK...dto obmero?
2. Xumus B npupoe (74). Xumus u dusuka. ArperaTHsle COCTOSHMA BEIIECTB B NPUPOJE.
Xumus ¥ 6uosorus. BroreHHbIe 2eMeHTH. Bona. Bona B mpUpoJe, CBOKCTBA BOJBI, AHOMAaJIHHA BOJBI.
KpucTannudeckas H Ip. Bofa. XHMUIECKHE PEakIMi BOKpYT Hac. Topenue U TieHue. [IpakTHdecKas
pabora 2: CpaBHEHHE YHCTOH U 3arpsA3HEHHOM BOMIbI (OpraHONENTHIECKUE CBOMCTBA, IIOBEPXHOCTHO®
HaTsDKEHHe, 3JIEKTPONPOBOHOCT).
3. Xumus B goMe (84). XvMHYECKHE BEILECTBA B HALIEM IOME. XUMHUs YUCTOTHL. XMMYMCTKA JOMa.
Conu B pUpoJie, cony B kiieTke. KocMeTHka 1 XUMHA. CrpourenpHasd XUMUSL.
IlpakTiyeckas pabora 3: Mccmenosanue CBOWCTB
Moromux cpeacT. [IpakTudeckas pa6ora 4: BriBeneHne
IATEH.
Ipakruyeckas paGora S: ITpHroTOBIEHME pPacTBOPOB A OBITOBBIX HYXI.
ITyTemecTBre O JOMAIIHEH anTeyke — Urpa.
4. Xumusi ¥ npoaykThbl muTaHus (74.). TIpOXYKTI MUTAHWA H SHEPTHI. IMumesas
LEHHOCTb GEJIKOB, XHMPOB, yrneBooB. [Tnumesie 106aBki. MONIOKO W MOJIOYHBIC MPOAYKTEL.
KauecTBO MPOAYKTOB M 310POBBE
IpakTrgeckas pa6oTa 6. AHaIU3 COCTaBa NPOXYKTOB MATAHHA (1O 3TUKETKAM).
[IpaxTiueckas paborta 7. OmnpeneneHue 6eika ¥ Kpaxmaja B MPOAYKTaX
[IMTaHHA
IIpakTudeckas pa6ora 8. Pacun(poBka MAIEBBIX n06aBOK, UX 3HAUYEHHe M JICHCTBHE HA
OpraHU3M YeJIOBEKa.
IIpakTryeckas pabora 9. iceneoanue Horypra.
5. XuMusi B NpoMbiLieHHOCTH (5 4.). Xumudeckas MPOMBIILICHHOCT MOCKOBCKOM 0651acTH.
IIpocdeccuu, CBA3aHHBIE C HAaYKOH xuMmuel. XuMHs B GHOTEXHONOTHMA. DKOJOTMYECKHHA KOMIIOHEHT
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XAMUUECKHX TPOM3BOACTB.  OKOJIOTHYECKad
xonoruueckas 6€30macHoCTh BOIBL.
Hrpa «IloceTHu¥ repoi».

9 kJacec.

IIpexycMaTpuBaeT M3ydeHHE H TIOBTOpEHHE MaTepHala
SKCTIEpUMEHTANIBHBIX 3ajad, MPOBEACH
JCCIIE0OBATENbCKIX MHHH-TIPOEKTOB. Ip
caMOCTOATENbHAsA TI03HaBaTe/IbHadA AEATENBHOCTD ydam
KOPPEKTHPYET, MHCTPYKTHPYET ydaluxcd M CO3/aeT
3HAYMMBIX HaBBIKOB.

e30macHOCTs  aTMOC(EPBI.

o XUMHH B XOAC BBIMOJIHEHUSA PACYETHBIX )78

s NaGOpaTOpHBIX ONBITOB M MPAaKTHHECKHX pa6oT, CO3JaHMA
A 3TOM MAKCHMAIbHO [OJNHO [OJDKHA IpOCIEXHBATHCS
yxcs. ITo3uyust ysumens, COCTOMT B TOM, 4TO OH

ycinoBus A CaMOCTOSTENbHON OTPabOTKH

Beenenne (1 uac) : XvMusa | NI06ANbHbI npo6ieMbl 4€I0BEYECTRA.

[i06a1bHbIE KONOrHYECKHe TPOGIEMEI, CBA3AHHbIC

PoJib XHMUH KaK HayKH B PELIEHAH IIPOOIIEM.

1. BemecTBO M ONBITHI ¢ HUM (8 4YacoB)
MeToapl HMCCEIOBaHMA COCTaBa BEUICCTB,

MOINEKYJIApHOH  GopMyJIe.

KMCMOJB30BaHUA BEUIECTB B TeXHHUKE. 3aKOH MOCTOAHCTBA cocTaBa BELIE

HCIIONIb30BAHUEM TIOHATHA
«MOJIEKyJISpHas GopMyJIa».

IIpakTHyecKue 3aHATHS: /. Jla6opatopHoe 060pynoBaH

¢ X03UCTBEHHON JEATEIbHOCTHIO YyeJIoBEKa.

MOJe/MpOBaHHE W TPEJICKa3aHHe CBOWCTB IO
MHoroo6pasue XMMHYECKMX BEIIECTB B npupoze. HampaBieHus

CTBa. Bapuanmnocn 3a1a4 C

e u TH npu pa6oTe C BEIECTBOM.

BelmecTBa B TEXHHKE U ObITY (03HAKOMIJICHHE C XapaKTepUCTHKaMH OTACIBHBIX BEIIECTB).
2. O4eBHIHOE H HEBEPOSTHOE B XHMHYECKHX peaKkUHsAX (12 yacoB)

XuUMHUECKHe NMPEBPALEHUsA B TEOPHH U HA MPAKTHKE. T
CUMBOJIbHAS 3aMHCh XUMMUECKOH peakiyu. CTeXHOMETpHYe

UMbl U yCIIOBUA XUMHUYIECKUX npenpamexmﬁ.
cKUe 3aKOHBI XUMHH. Xumpdeckas Lernodka

NpeBpAIleHMH C yJacTHEM HEOPTaHWYECKHX BEIIECTB (OTKpBITBIE, MOMYOTKPHITHIC ¥ 3aKphIThIE). 3a[a4H C
JHCIIONE30BAHMEM LEmodeK. OKHCIHTENIbHO-BOCCTAHOBHTE IbHAA peakums. OCOGEHHOCTH OBP B

pacTBopax. [HapoNIH3 CONeH.

[IpakTHyeckye 3aHsATHA: 1. DKCTIEpUMEHTATbHBIE 33/1a9H 10 MIeHTH(HKALMA HEOPTaHUIECKHX BEIIECTB.

11pakTHYECKUC 3aHATHA
2 AHa/IM3 IMIEBBIX MPOLYKTOB Ha COJEPXaHAe OTAENBHBIX BEMECTE.
3. Oco6ennoctd OBP B pacTBOpax.

3. CmecH B pupoje 1 Texauke. (7 4YacoB)

Knaccubukauws cMece. [ToHATHe MacCOBO} ¥ 0GBEMHOM JOJIM KOMIIOHEHTOB CMECH.

IIpupoIHBIE CMECH. PacTBOPBL. CMecH B PaKTHYECKOH JIe

HCIIONb30BAHMEM CMeced. AJreGpadyecKudt MOAXOM K
(pemeHue 9epe3 CHCTEMY ypaBHEHMH).
[pakTH9eCcKHe 3aHATHA: 1. Tlpu&éMbl pa3ncieHus
COJiep>KaHUsA )KUPa B MOJIOKE.
4. 3aKoHbI XMMHH. (3 Yaca)

ATETHHOCTH M B )XKU3HH YETIOBEKA. 3apaqu C
pEIIEHHIO 3a7a4 C HCIIOJIb30BAHHEM cMecelt

cMecedt. 2. OmnpeneneHHe KOIHIECTBEHHOIO

3aKOH COXPaHEHHs MacChl ¥ 3HEpPIHH. OCHOBHbIE Ta30BbIe 3aKOHBl B XHMHYECKOH PEaKLHH (Tei-
Jhioccaka, Aporagpo, MeHzeneesa - Knaneifpona). IIpUMeHEHHE 3aKOHOB B XAMHAYECKOU H
TIPOM3BOJICTBEHHO! MPAKTHKE (pemmeHue MPOM3BOACTBEHHBIX 3a1at, HAMUCAHAE ypaBHEHHH XHMHIECKHX

peaKIui).
5. Xumnsi ¥ NPOMBILIIEHHOCTD (3 yaca).
Otpacinu  XMMHYECKOH MPOMBIILIEHHOCTH.
HCTIONIb3yEMble  TIPH  TIPOM3BOJCTBE XHUMHYIECKHX

BaxgeHmue  TEXHONOTMYECKHE  MPHEMBI,
MpOXyKTOB. XHMHS M  JIAKOKpacodHad

IPOMBIIILIEHHOCTB: MPUPO/IHbIE KPACHTCIIH M X ACTIONB30BAHHE, MCKYCCTBEHHBIE KPACKH, MPOGIEMbI
3arpA3HEHMA OKDYXAIOWIEeH Cpenibl M MX PEIICHUA. BbITOBBIE XAMAYECKHE BENIECTBA (CTPOHMTEIBHEIE H

otnenoursie Matepuaisl, CMC, JIeKapCTBa).

I[TpakTUYeCcKHe 3aHATUA. ]. Tlomy4eHue MPUPOIHBIX Kpacuresied W KHCTIOTHO-OCHOBHBIX HHIMKATOPOB.

dopMa aTTeCTaUNH YUalHXCsl

0 TecTHpOBaHKE MIOCPEACTBOM TPEHHPOBOYHBIX TECTOB T'UA u EI'3;

0 VyacTHe B OJTMMIHAHOM MapaoHe.

Kypc paccduraH Ha 35 4acos B 8 kacce 1 34 yaca B 9 Knacce (1 akaneMHUueckui 9ac B HEZIITO).

Ta6nuua 2. [eficTBysi, HANPABJICHHbIE HA PAIBUTHE JHYHOCTHBIX Ka4eCcTB y4allHXCsl

Jleticmeus| Jlelicmeus KOMMYHUKAMUBHOU

Jleticmeus pe2ynamugHou opueRmayuu
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| — «9enoBEK —
BEIIECTBOY;

— «YEeJIOBEK —

IPUPOJa»;

— «Y€JIOBEK —

310pOBHIH 06pa3

— «YEJIOBEK —

rpaxaaHcKas

[O3ULIUAN;

— yMEeHHe CITylmaTh U
BCTYIaTh B JHAJIOT;
— y4acTBOBATh B

KOJUIEKTHBHOM
06CyXIEHHH

npobineM;

— yCTaHaBJIMBATh H
TIOIIEP>KUBATh
HEeo6X0IUMBIE

KOHTAKThI C y4aCTHUKaMH
06pa3oBaTeIbHOro
nporecca;

- BJIafIEHUE

| onpeneneHHBIMU

HOpMaMH MOBECHHUA B

001IECTBEHHBIX MECTaX

— LIEJIETIONIaTaHHE;
— opraHu3alys y4e6HOH NeATeNbHOCTH;

— COCTaBJICHHE TUIAHA ¥ MOCIEN0BATENPHOCTH IEUCTBUN;
— opraHm3anus pabogero MecTa B y4e6HOM ayIUTOPHH, B

TOM 4HCIIe XHMHYECKOM TabopaTopum);
— KOHTPOJb B (popMe CIIHUEHHUS CrI0coba NeHCTBHSA U ero

pe3y/bTaTa ¢ 3aJaHHBIM TATOHOM C LIEBIO OGHapYKEHUA

OTKJIOHEHHMH ¥ OTJIMYHMHA OT STANIOHA;
— KOppEeKLHs — BHECCHHE He0OXOAUMBIX JIOTIOJTHEHUH 1

KOpPPEKTHB B IUIlaH M cnoco6
JENUCTBHA B ciydae

PacXOXIeHUs  3TAOHA,peajlbHOro JeUCTBHA
U €ero

NIPOAYKTa,

— OLIEHKA — BBIICJIEHHE H OCO3HAHHE yJamumMmcs Toro, 9TO
Y€ yCBOCHO M 4TO elie MOJJIEXHT YCBOCHHIO, OCO3HaHHE

Ka4ecTBa ¥ YPOBHS YCBOECHHUS;
— caMOperyJIsLys — YMEHHe PHIaraTh BOJICBBIC yCUITHA 1
TPe0/IoNeBaTh TPYIHOCTH, MPENATCTBUA UL NOCTHAKCHHA

neneun

L

B Kypce MpeIyCMODEHBI CIENYIOIHKE IyTH dopMHpoBaHHA IEHCTBHM, HANpABICHHBIX HA
pa3BHUTHE IMIHOCTHBIX Ka4ECTB YIAIUXCA.
ITymu gpopmuposanus Oedcmeui YeHHOCMHOU OpUEHMAYUU:

e  JHCIYTHI, HCCIIEAOBA
«BEITOBass XUMHAY,

HUs 1 OGCYXKIEHHS Ha TEMY 3KOJIOTMYECKOH HaNpaBIIeHHOCTH: «X VMU THTAHAD,
«MerumHCKas XuMus, «IIpo6ieMBl 3arpA3HEHHs BOMBI, BO3MyXa Ha TCPPUTOPHH

Kpas, CTpaHBI, MHpa», KAJICKOE 03€po», «ByJIKaHbl H HX MOCIEICTBHA, «Yto Takoe cMor? IIpH4HHEI U
BIIMSIHHE €r0 Ha OPTaHM3M YeJIOBEKa)

e pa3paGoTKM y4eGHBIX IIPOEKTOB O
rase, MX pOJIH B )KH3HH YeJIOBEKA U IIPO

BOJIE, BO3MyXe, XMMUYECKHX aCTIEKTaX MPOH3BOJICTB, MPHPOIHOM
GlieMax 3arpsA3HEHHs OKPYXKAIOIIEH Cpe/Ibl.

COOBIEHHS O BIMSHUM BEILECTB Ha 4€JIOBEKA M OKPYXKAKOIIYIO CPENy;

paspa6oTka M 3alUTa YYeOHBIX NPOEKTOB C BaJICOJIOTMYECKMM HANpaBlICHHEM, TNE IVIaBHBIM
06BEKTOM ABJIIOTCA TPOAYKTH! MuTaHus («1Lloxonan u 310poBbE netei», «YTo BEIGHMpAET MOJIONI0€
roxoserue: T1erncH Wim MoJIoKo», «MOpOXEHOEY, «MeJI ¥ ero noiB3a», «Xie6 — BceMy roJioBay);

ITymu ¢hopmuposanus Oeticmeuii KOMMYHUKAMUBHOYU OPUEHMAYUU:

HA3Y4YECHHOI'O MaTepuala.

ITymu gpopmuposanus oei

e  OCBOEHME NPaBWJI TeXHU
B 6mTy (BBINONHEHME J1aGOPATOPHBIX pa
9KCIIEPHMEHTA);

CcOBMeCTHas pa3paboTKa 1 3alllUTa IPOSKTOB MUHU-TPYIIaMH yHallluXCs IO 2-3 4YelNoBeKa;
y4acTHe WKONbHUKOB B AMIAKTHIECKHX UIPax;
pa6ora B nape (TpH BBINOJIHEHUH na6opaTOpHOH paGoThI, CAMOCTOSTENBHOH paboTel);

JNEeMEHTHl JMCKyCCHH, Oeceibl Ha YpOKax TNpH H3yHdEHHH HOBOM TeMBl, NPH 3aKpPEIUICHHH

cmeutl pezynAmueHoOU OpueHmayuu:
K1 6630M1aCHOCTH NPH paGoTe ¢ BELIECTBAMU B XHMHUIECKOH 1a6opaTOpHH M
60T B XUMHYECKOH JabOpaTopuH,

JOMAaIITHETO

pelleHHe FKCIIEPUMEHTANBHBIX, ka4eCTBEHHBIX 1 KONHYCCTBEHHEIX 3a/1a9;
OpMyTMpOBaHHKE LENH, IUIaHMPOBAHHE M MPOBEICHHE TMPOCTEHIIMX ONBITOB M HA3MEpEHUN NpH
[1OMOLIH Hau60JIee 9aCTO MCTIOJB3YeMBIX MPUOOPOB;
e  IpeiCTaBIIEHHE Pe3y/LTATOB H3MEPEHUH B BAIE Ta6MIHUL;
¢opMyJIMpOBAaHHE BBIBOJIOB Ha OCHOBE HalOJIOIeHUH;
pa3pa6oTka IPOEKTOB BaJEOJIOTMIECKOr0 3HATCHHUA,




e  BHECEHHME HEOOXONMAMBIX NOTIONHEHWN MM M3MEHEHHH B CIlydae HEBEPHOTO pemeHus C y4€ToM
OWEHKH TIONYdEHHOTO pesylbTaTa CaMuM OOydalomuMCs, yduTENeM, Topapumamy (pabora Hal
omubKaMu);

OCO3HAHME Ka4ecTBa U YPOBHA yCBOSHHOrO MaTepuaia,

e  TNPEOMOJICHHE TPYAHOCTEH Ha IyTH AOCTHXCHHIA nenen.

BIIOK TIO3HABATENBHEIX YHHBEDCATBHBIX YYeOHBIX JEHCTBMH SBISCTCA BEXyLIMM H OPOXOJHT
«KpaCHO¥ HMTBIO» Yepe3 BECh KYpC, MOCKONBKY KaueCTBEHHbIH y4eGHBIH TPOLECC AOMKeH GbIT yeOHO-
[103HABATEe/LHbIM, HANpaBjieH Ha (HOPMMpPOBaHHME NEPBOHAFANBHBIX YMEHHH B MPOLECCE MOCTAHOBKH H
peIICHAH pasHoro pona 3a1ad (mpo6nem).

[Ipu W3y4eHHH pa3paGoTaHHOTO Kypca LIKOJIBHHUKH OCBaMBAIOT CJIEMYIOMHUE MO3HAsamenvHbsle
YHUGepcanbHble Oeucmeun: o6ieyye6HbIe, JOrMYECKHe, 3HAKOBO-CHMBOIMYECKHE H npo6IEMHO-
MIOMCKOBBIE.

InaHupyembie
pe3yJIbTaThl

IIpeaMeTHbI
e

pe3yJbTaThbl

1. ¢opMHpOBaHHME W pa3BUTHE y4eGHON KOMMETEHTHOCTH o6ydaromuxcs CpeAcTBaMH Kypca.
[IOHMMAHHE XHMUYECKOTO H3bIKa, YMEHME TPOM3BOAHMTE MaTeMaTHYeCKue pacyeThl,
OTpa&XaTh XMMHYECKHE SBICHUSA IOCPEICTBOM HCIIOJIb30BAHAA XUMUYECKUX CUMBOJIOB;

2. oBNafeHHe NPHOOPETEHHE OMbITa OCYMECTBICHHA nenecoobpasHon M pe3y/IbTaTHBHOH
IEATeNbHOCTH;

3. pa3BUTHe CNOCOGHOCTH K HENPEPBLIBHOMY caM006pa30BaHMIO:  CaMOCTOATENEHOMY
PUOGPETEHHIO ¥ UHTETPalH 3HaHWH{, KOMMYHHKAILMM U COTPYAHHYECTBY, 3¢ heKTUBHOMY
pemenuio (pa3pelleH o) mpo6eM, OCO3HAHHOMY MCIIONIE30BAHHIO HH(pOPMAIMOHHBIX H
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH, CaMOOpraHHM3aLiK 1 CaMOpETYJIALAH;

4. obecreueHHe MPOGECCHOHATBHON OpPHEHTALMH 00yJaroImuxcs.

MeTanpeaMeTHbIe Pe3yJbTaThI:

Pa3suTHE yMEHHUA

1. CaMOCTOSTENBHO ONPEENATh M AEATENHOCTH H COCTABIIATE IUIaHbl JEeATEbHOCTH,

2. CaMOCTOSTEJBHO OCYIIECTBIIATh H KOPPEKTHPOBATH JAEATENLHOCTD,

3. HCIONB30BAaTh Pa3HOOGpasHEIE DECYPCHI Ui JOCTIKEHHA [OCTaBJICHHBIX LEleH H
peaIi3aliy [UIaHOB JICATEIbHOCTH;

4. TPOAYKTHBHO OOIIATHCA U B3aMMOJIEHCTBOBAT B MPOLIECCE COBMECTHOH NIEATENBHOCTH,

5. TpOBOJUTH CaMOCTOATEJILHYIO MH(bOPMALHOHHO-TIO3HABATENbHYIO ACATENILHOCTD, BKJIIOYAs
yMEeHHe OPHEHTHPOBATECS B Pa3IMIHbIX HCTOYHMKAX MHGOPMAlHH, KPUTHIECKH OLICHHBATE
¥ MHTEPNPETHPOBATh HHHOPMALIIO, TIOTYIacMyt0 W3 pa3IMYHbIX HCTOYHHKOB;

6. wucnomb3oBath cpeactea HUKT ¢ cobmoneHnHeM TpeOOBaHHM 3PrOHOMHKH, TEXHHKH
6e30MaCHOCTH, TUTHEHbI, PecypcocOepexeHHs, NPaBOBRIX H STHYECKHX HOpPM, HOpM
MH(OPMALMOHHOH 6€30MaCHOCTH;

7. CcaMOCTOATENIbHO PperyIupoBaTh COGCTBEHHYIO  IO3HABATENHYIO AEATENBHOCTE €

Y4ETOM rpakIaHCKHX U HPaBCTBCHHBIX LEHHOCTEH;

8. JIOTM4HO ¥ TOYHO M3JIaraTh CBOIO TOYKY 3pCHMA, KCIIONb30BATh aJIcKBAaTHBIE A3BIKOBBIE CPEACTBA,

JIMYHOCTHbIE Pe3yJIbTaThbl

1. ¢opMHpOBaHHE POCCHICKOM rpaXHaHCKOM HMACHTHIHOCTH, [aTPUOTHU3MA, YBaXCHHA K
CBOEMY HapoJIy, YyBCTBa OTBETCTBCHHOCTH nepexn PoxuHOM, rOPAOCTH 3a CBOM Kpa#, CBOIO
Ponuny;

2. BOCIMTAHHME AKTMBHOTO M OTBETCTBEHHOIO wWICHA poccuickoro o6uecTsa, OCO3HAIOIIEro
CBOM KOHCTHUTYLMOHHBIE MNpaBa H 06A3aHHOCTH, YB@XAIOIIEro 3aKOH H MPaBONOPANOK,
06/IaJAI0mero UyBCTBOM COGCTBEHHOTO  JOCTOMHCTBA, OCO3HaHHO TNPHHHMAIOIIETO
TpaJMUMOHHbIE ~ HAlMOHAJIBHBIC M obIIeueIoBeYeCKHe  TyMaHMCTHYECKHE M
JEMOKPaTUYECKHE IEHHOCTH;

3. chpopMHpPOBAHHOCTD OCHOB CaMOpa3BUTHA )% CaMOBOCTIMTAHUA B
COOTBETCTBHH C O6IIEYENTOBEYECKMMH LIEHHOCTAMH H HICalaMH TrpaXIAHCKOrO 06IIECTBa;

4. TOTOBHOCTb M CIIOCOGHOCTB K CaMOCTOATE/ILHOM, TBOPIECKOH 1 OTBETCTBEHHOM NEATEIILHOCTH,

5. TOTOBHOCTb M CHOCOGHOCTb BEeCTH juainor ¢ JPYTUMH JHOJBMH, [OCTHraTh B HEM
B3aUMOTIOHHMAHHS, HAXOIUTH OOIIIME LENTH ¥ COTPYIHIYATh JUIA UX JOCTDKSHWA;

6. HaBBIKM COTPYJHHYECTBA CO CBEPCTHHKAMH, B3pOCIEIMA B yqe6Ho-nccnenonaTenbcxoi&,
MPOEKTHOM U IPYruX BUMaX JIeATeNIbHOCTH;




7. HPaBCTBEHHOE CO3HAHWE ¥ NOBEJICHHE HA OCHOBE YCBOSHHS O0OMIEYENIOBEIECKIX LEHHOCTEH;
B pe3ynbTaTe 0CBOEHHMs JAHHOTO Kypca
Obyuatowuecs Hayyamca:
e  WCKaTb ¥ BBUIEISATH HEOGXOMMMYIO HEGOpMaIo, B TOM uuce ¢ momompio UKT;
e  CMBICTIOBOMY YTEHMIO, M3BJICUEHHIO HEOOXONMMON HH(OPMALIMH U3 MIPOCITYIIaHHbIX TEKCTOB,
OTIPE/IENIEHHIO OCHOBHON ¥ BTOPOCTENEHHOM HHGOpMALWH;
CaMOCTOSTENBHOMY (JOPMYJIMPOBAHHMIO [I03HABATENHHOM LIENH;
MIOCTPOEHMIO PEYEBOr0 BRICKA3LIBAHHSA B YCTHOM H MMCEMEHHOM (opMax;
NIOCTAHOBKE U ()OPMYJIMPOBAHMIO LieJH, MPO6IIeMBI;
BBIOOPY paLMOHATIbHBIX CIIOCO60B peIIeHu 3aay;
CTPYKTYPHUPOBaHHIO 3HaHUH;
pednexcuu 1 CaMOOLIEHKE.
Obyuaiowuecs nonyuam 603MONUCHOCMb HAYYUMBCA:
A) Jlozuuecuxm oeicmeuam -
aHANTM3MPOBATH, CPABHUBATH, KNAcCHUIMPOBATh 06BEKTHI, 060GIIATE MOy ICHHbIE NAHHBIE;
CTPYKTYypHpOBaTh 3HAHHUA,
YCTAHOBJIMBATh PUYHMHHO-CIIENCTBEHHbIE CBA3H;
COCTABJIATH JIOTHYECKHE LIEMOYKH MOCEN0BATENbHBIX AEHCTBUH DY PEIICHAH 3a/1a;

B) 3HaK080-CUMBONUNECKUM OeUCMBUM -

e  MOJENMPOBAHHMIO XUMHYECKHX OOBEKTOB;

e  npeobpa3oBaHMIO MOJEIH C LEJBIO BBIABIECHHA 0OIMX 3aKOHOMEPHOCTEH;

e  HCIIOb30BAHMIO CHMBOJIOB ¥ 3HAKOB Il MOJETMPOBAHMS MATeMaTHUECKOH M XMMHYECKOH
COCTaRJISONEH (OMOPHBIE CXEMBbI, CHMBOJILHBIE 3aITUCH);

e paboTe C XUMHUYECKUM TEKCTOM.

B) ITouckogo-uccnedogamenbCckum Oetucmeusm -

L BBICKa3bIBAHUIO npennonomeﬂnﬁ, oﬁcy)icueﬂue npo6neMme BONPOCOB, NNOCTAHOBKA LEIIA;

Bu60py PEEeHMUA U3 HECKOJIbKHUX MPEAJIOKEHHBIX BAPUAHTOB, KpaTKoe €ro 000CHOBaHHE;
BBISIBJICHHAIO (HpH PECIIEHUH pa3HOXAPAKTEPHBIX 3a11aq) M3BECTHOI'O 4 HEU3BECTHOIO;

npeo6pa3oBaHMI0O MOJENM B COOTBETCTBMM C COJEPKaHHEM ydeGHOro Matepuaia H
NOCTABJIEHHOM Y4eOHOH LIeNbI0.

TemMaTHYECKOE NJIAHHPOBAHHE
BHEYPOUHOH  JEATEIbHOCTH «YAMBHTEJILHBIA  MHP
XHMHM». 8 KiIace.

CaMOCTOATENBHO CO3/1aBaTh CIIOCOOHI peleHus HpOGJleM TBOPYECKOr0 ¥ MOUCKOBOI'O XapakTepa.

COCTaBJIEHMIO IUIaHa MPOCTOr0 3KCNEpUMEHTa NP MCCJIEAOBAHUHU BEIIECTB, SBJICHUH, pacTBOpOB;

Ne Copnepxanne (pasJebl, TEMbI) NIM4ECTBO
ypoka 4acoB
Pa3znen Beeaenue (2 4)
1-2 Hcropus pa3BUTHA XUMHH. 2
Xummaeckas a3byxa.
2. MaTemMaTHKa B XHMHH (4 4)
3 Macca aToMa ¥ MOJIEKYJIbI 1
4 MaccoBas J0JIs JIEMEHTa ¥ PacdeThl 10 HeH. 1
S Bo3ayx ¥ 06beMHas 0JIs ra3a B ra3oBhIX CMECX. 1
6 IIpaktuyeckas pabora 1: Momoko 1 COK...Yto 06mero? 1
3.Xumus B npupozne (74)
7 Xumus ¥ puzvika. ArperaTHble COCTOSHHSA BELIECTB B MPUPOLE. 1
8 Xumus ¥ 6uosorus. BUOreHHbIe SJIEMEHTHI. 1
9 Bopa. Bozia B npupojie, CBOUCTBa BOJBI, AHOMANHH BO/BL. 1 J
10 Kpucramnuyeckas u Ip. BOAA. \1 J




11 Tpaxtideckas pabora 2: CpaBHeHWe YHCTOM M 3arpsA3HEHHOH BOABI| 1
(OpraHONENTHYECKHE CBOMCTBA, IOBEPXHOCTHOE HATSDKEHHE,
37IEKTPOMPOBOIHOCTB).
r 12 XUMUYECKUE PEAKIIMU BOKPYT Hac. 1
lj 13 TopeHue U TIEHME. 1
qw

I 4.Xumus B fome (84)

‘;"“I 14 XuMHYeCKHe BEIECTBA B HAIIEM IOME 1
H‘w“ 15 XuMus aucToThl. IIpakTideckas paborta 3: MccneaoBaHue CBOKCTB 1
! MOIOIIMX CPEACTB
16 XumuncTka noMa [lpakTudeckas pa6oTa 4: BeiBeICHHE MATEH 1
\ 17 ITyTemecTBHe MO JOMALIHEH anTeyke - UTpa 1
f 18 IIpakTuyeckas pa6ota S: IIpuroToBieHHe pacTBOPOB A 6BITOBBIX 1
HYXL.
19 Couny B IIPUPOJE, COJIK B KIIETKE. 1
Ict 20 KocMeTHKa ¥ XUMHSA 1
“.:' 21 CrpouTenbHas XMMUA.
h“ﬁl" 4.X¥MHSA 1 NPOAYKTHI nUTaHUsA (74)
m 22 ITpoxyKTH! MATAHMS ¥ SHEPTHA. 1
::Iu 23 ITMmeBas LEHHOCTH GENKOB, XKMPOB, yriieBonos. IIpakTiyeckas pabora 6. 1
w‘ AHaNM3 COCTaBa MPOAYKTOB MUTAHUA (TI0 STHKETKAM).
f 24 Ipaktrueckas pabora 7. Onpenenenue 6ernka U kpaxmana B IPOAYKTaxX 1
NWTaHHUA
25 Iumessie no6asky. [IpakTrdeckas pabora 8. Pacmu@poBka MUIIEBEIX 1
106aBOK, MX 3HaUeHHUE ¥ JeHUCTBHE Ha OPraHN3M YeIOBEKa.
26 MOJIOKO ¥ MONOYHbIE MPOAYKThI. [IpakTideckas pabora 9. 1
HccnenoBanue Horypra.
27 KagecTBO NPOIYKTOB ¥ 310POBBE
28 CoCTaBJIEHHE IIPABUILHOIO» palioHa 1
XHMHS B IPOMBIILIJIEHHOCTH (5 1)
29 XuMugecKas IPOMBIILIEHHOCTh MOCKOBCKO! 06/1aCTH 1
30 TIpodeccuy, CBs3aHHbIE C HAyKOH XUMHEH 1
31 Xumusi B OHOTEXHOJIOTHH. 1
32 JKOJIOrMYECKUM KOMIIOHEHT XMMHUYECKUX MPOU3BOACTB. 1
33 konorudeckas 6e30MacHOCTh aTMOCHEPHI. 1
34 Jxonorudeckas 6€30MacHOCTb BOJIBI 1
35 Wtorosoe 3anaTHe (urpa «IlocieHui repo») 1

TemaTH4ecKoe NIAHHPOBaAHHE
BHEYPOYHOH AEATENLHOCTH «YAMBHTEJLHAS XHMHSD). 9
Kjace

'1,,",“,,,, Ne Coneprxanue (pa3Jesl, TEMbI ypoKa) \ KomgecTBO J
[

ypokxa 9acoB

Beenenue (1 yac) :




XuMus 4 rnobaibHele PO6IEMbI YETOBEYECTBA.
1. BelecTBo M ONMBITHI C HUM (8 YacoB)

—

21 MeTo/Bl MCCIIEI0BaHHUS COCTaBa BEIIECTB
3¢ IIpaxTiaeckoe 3auaTre: /. JlJaGopaTopHOe 060pyI0BaHHE H TB mpu pabote
C BEIECTBOM.
MozenHpoBaHHe | Mpecka3aHHe CBOHCTB 110 MOJIEKYJIAPHOH (dopmyne

MHoroo6pasye XHMUIECKHX BEIIECTB B MpUpoJe. [IpakTHIeckoe 3aHATHE
2. BemecTBa B TEXHHKE H OBITY

HanpasneHus HCMOJb30BaHUs BEWIECTB B TEXHUKE.
3aK0H IOCTOSHCTBA COCTaBa BellecTBa. MCIOIb30BaHHE IIOHATHA
«XuMuyeckas popMyJia B XUMHYECKHX 3aa49ax)

Hpoaeneﬂne MHHH — BBICTYIUIEHHA, ITOCBALLIEHHOIO Mpe3eHTalHH U 3alUTe

ﬁ“\ﬁ
T
=S

e TERE T

)
( 3aMBICJIOB IIPOEKTOB.
[ 2. OueBHIHOE H HEBEPOSITHOE B XHMHYECKHX peakuusix (12 4acoB)
l 10. [ XHMHYECKHE MPEBPAILCHHUSA B TEOPHU U Ha MPAKTHKE. 1
' 11. ’ THIIBI X YCIIOBHA XMMHYECKHX MPEBPALLEHHH. 1
, 12. l CHMBOJIbHAA 3aIIMCh XMMHYECKOH pEaKLHH. 1
] 13-14. [ CTeXHOMETPUYECKHE 3aKOHBI XUMUH. 2
’ 15. l XuMuyeckas Leloyka IpeBpalieHHH ¢ y9acTHEM HEOPTraHMYECKHX BEIICCTB 1
’ 16 ’ 3aJa4yM ¢ UCIOJIb30BAHHEM LIETIOYEK. 1
17. ’ I[IpakTHyeckoe 3aHATHE 3. DKcnep¥MEHTAIbHbIE 3aJa4d 1o 1
HIEHTH(HUKALUH HEOPTraHHIECKUX BEIIECTB.
’ 18. , OKHCIIUTETBHO-BOCCTAHOBHUTEIbHAS PEAKIIUA. 1
, 19. , pakTuaeckoe 3ausaTue 4.0coberroctn OBP B pacTBopax.
I l 20. I IIpaKTHYECKOE 3aHATHE 5. AHATK3 MHIIEBBIX MPOAYKTOB Ha COACPXKAHHE 1
b OT/JE/BHBIX BELIECTB.
' [ 21. ! I'uppoau3 coslei. 1
3.CmecH B npupoje 4 TexHuKe. (7

Knaccudukanysa cMeceH.
IToHsATHE MacCOBOM M 06BbEMHOM O KOMIIOHEHTOB CMECH.
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f 4acoB)
r
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23"
r 24. [TpakTHIeckoe 3aHsTHE: 6. [IpUEMBI pas/ieIeHust CMECEH.
r 25 3ajady ¢ MCIIOJIb30BaHHEM CMECEi
r 26-27 ’ Aunre6pandeckuii IOAX0/ K PELICHHIO 3a/1ad C HCIIONb30BaHHEM cMmecei

28. IpakTryeckoe 3anATHe 7. ONMpeaeNeHne KOMHIECTBEHHOIO CONEPXKaHHA
JKHMpa B MOJIOKE.

‘ﬁ 4. 3aKoHbI XHMHH. (3 Yaca)

r 29 ! 3aKOH COXpaHEHHs MacChl M SHEPTHH. 1

r 30. I OCHOBHEIE Ta30BbI€ 3aKOHBI B XHMHYECKOH peakLuH 1

r ik ! ITpuMeEHEHHE 3aKOHOB B XHMHYECKOM U IPOM3BOJCTBEHHOH MPAKTHKE 1
5. XHMHS ¥ NPOMBILIIIEHHOCTD ( 3 Yaca)

: l Otpaciii XHMHIECKOH NPOMBIILIEHHOCTH.
' 33. alax’mqecxoe 3aHaTHE: §. [TosydeHne NPHPOIHBIX KpacHTeNed H

KHCJIOTHO-OCHOBHBIX HHAUKATOPOB.

BhITOBBIE XHMHYECKHE BEIIECTBA
34 gaca




