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IHosicHuTEeIbHAA 3aIIUCKA
K pa0oueil mporpaMMe BHEYPOYHOH 1eATEJIbHOCTH

Pabouast mporpamMma BHEYpOUYHOU JEATEILHOCTH MO XUMHUHU B 8-9 Kiaccax COCTaBJIeHa Ha OCHOBE
@denepanbHOTO TOCYIAPCTBEHHOTO O00pPa30BaTEIBHOTO CTAaHAAPTa, MPUMEPHOU MPOTrpaMMBbl AJIEKTHBHOTO
kypca «Xumus B ObiTy» H.A.®umaroBa, .M. HoBukoBa («IIporpaMMbl 3JICKTUBHBIX KYpCOB. XHMHS.
[Mpennpodunsroe obyuenue. 8-11 knaccer.» M,:»Apoda» 2007 r., Cocrasutens H. B. ['yOunHa) 1 mporpaMmsr
npomneaeBTH4Ieckoro kypca xumun «Xumust 7» O.C. IN'abpuensua, M.: Ipoda, 2013r.

PabGouass mporpamma, a TakKe TeMaTHYeCcKOe IUIAHMPOBAHHE COIMVIACHO Y4eOHOMY IUJIaHy
npexacrasnenbl 35 u/rox (1 u/Hen) u peanusyercs B TedeHue AByX JjieT (8-9 kiacchr).

[IporpaMMa HOCHUT pa3BHUBAIOILYIO, JEATEIBHOCTHYIO M IPAKTUYECKYIO HAIPaBIEHHOCTD.
Copep:kaHue mporpamMmbl pacIIupsieT IPe/ICTABICHUE YUaIUXCsl O XUMUYECKUX BEIIECTBAX, UCIOIb3yEeMbIX
B OBITY, MEUIIMHE, 1aCT MMOHATHE O MPOIYKTAX MUTAHUS U UX BIMSHUU Ha KHU3HEEATSIbHOCTh YEJIOBEKA.

AKmyanpHocmb JTaHHOTO Kypca 00ycCIIOBJIEHa:

- HEOOXOIMMOCTBIO COCTUHEHHUS TPEIMETHOTO 3HAHUS C )KU3HEHHBIM KOHTEKCTOM, YTO SIBJISETCS BaXKHBIM
ycnoBHeM A1t GOPMHUPOBAHUSI BHYTPEHHEH y4eOHOW MOTHBAIIUH;

- BO3MOKHOCTBIO ()OPMHUPOBAHUS HAAMPEAMETHOTO M MEKITPEIMETHOTO B3TJIs1/1a HA IPUPOY NU3Y4aeMOro;

- pa3BUTHEM caM000pa30BaTENIbHbIX YMEHUIN U HaBBIKOB;

- BOCTpeOOBaHHOCTBIO MOJYYEHHBIX 3HAHUN B IPAKTUUYECKOH 1€ TEIbHOCTH;

- peanm3anyel yriayOJIeHHOTO M3y4eHHs OTACIBHBIX TEM C LEIbI0 MOATOTOBKU YYAIIMXCS K YCIEIIHOM
craue EI'D u I'dA;

- HAIMYHEM B IIIKOJIE BCEX HEOOXOIMMBIX PECYPCOB ISl IPOBEICHUS JAHHOTO Kypca.

[IpropuTeTHbIE HaNIpaBIEHUS pa3BUTHUS LIKOJIBHOIO 00pazoBaHus B Poccun omnpeneneHsl cieayonmmu
nokyMmeHntamu: KoHmenuus coruanbHO-3KOHOMHYECKOro pa3Butuss P® Ha mepuox no 2020 rona;
HalMOHAJIbHBIA NpoekT «O06pa3oBanue», ['ocynapcTBenHas nporpamma Poccuiickoit ®enepanuu
«Pa3Butne o6OpazoBanus» Ha 2013-2020 roxwr, denepanbHBI TOCYAAPCTBEHHBIA CTAaHIAPT BTOPOTO
MIOKOJICHUS JJI Ha4allbHOM, cpe/iHel (OCHOBHOMW U MOJTHOM) 1IKOJbl. HOBBIN cTaHAAPT At OCHOBHOM IIKOJIBI
OpPUEHTHPOBAH HAa CTAHOBJICHHUE TAKUX JIUYHOCHIHBIX XAPAKTEPUCTUK BBIMYCKHUKA («IOPTPET BHITYCKHHUKA
OCHOBHOM LITKOJIBI»), KaK:

— YMEIOLUI YYMUTbCSA, OCO3HAIOLIMN Ba)XHOCTb OOpa3oBaHUS U CamMOOOpa3oOBaHUS MJs KU3HU U
NesTeIbHOCTH, CIIOCOOHBIN MPUMEHSATH MOTy4YE€HHbIE 3HAHHSI Ha IPaKTHKE;

— OCO3HAHHO BBIMNOJHSIONIMN MpaBuia 3JJ0POBOIO U SKOJOTHUECKH 11eJ1ecO00pa3Horo odpasa >KU3HU,
0€30macHOro JUIsl YelloBeKa U OKpYXKarolllel ero cpepl;

— OPUEHTHUPYIOILUICS B MUpe MpodeccHii, HOHUMAOIIUi 3HaueHHe MPO(heCCHOHAIBHON AeITeIbHOCTH
JUI YeJlIoBeKa B MHTEpecax YCTOWYMBOTO Pa3BUTHS OOIECTBA U MIPUPOABI U JIp.

OnHuM M3 myTeil peanu3aluy 3aaay, NOCTaBIEHHBIX IEpe]] OCHOBHOW IIKOJIOM B YKa3aHHBIX BbIIIE
HOPMATHUBHBIX JOKYMEHTaX, Mbl CYMTAaEM pa3BUTHE U COBEPUICHCTBOBAHHWE OOYU€HHsS MIKOJIbHHUKOB
BayKHEHIIel ecTeCTBEHHO-HAay4YHOM JUCIUIUINHE — XUMHH, BKIIIOYas TOMOJIHUTEIbHbIE BHEYPOUHBIE 3aHATHUS,
HanpaBJIeHHbIE HA COBEPIICHCTBOBAHME 3HAHUI OCHOBHBIX XMMUYECKHUX MOHATUHA W MPUHIMIIOB, Pa3BUTHE
KpeaTHUBHBIX Ka4eCTB 00Yy4arOIIHUXCSl.

Onupasics Ha uccaenoBanus B o0iaactu ooyuenus (I'adbpuensna O.C., [lo6potuna FO. /1., ManuHoBCKOi
10.B., Octpoymona WU.I'., Tpury6uak U.B., Tpyxunoit /I.M., Illlenexosa JI.M., UepnoOennckoii I M. u ap.),
IpeJUIaraeTcsi MHTErpaTUBHBIN Kype «Y IUBUTEIbHBIN MU XUMUN», KOTOPbII OPUEHTUPYET IIKOJIBHUKOB HE
TOJIBKO Ha U3y4YEHHE MEPBOHAYAIBHBIX XMMHUECKUX TMOHATUH, HO U PACKPHIBAET HEOOXOIUMOCTh U3yUEHHUS
XMMHHU BO B3aMMOCBSI3U C MpeAMETaMH €CTeCTBEHHO-HAYYHOTO XapakTepa (6uosorus, ¢pusuka, reorpadus),
TYMaHUTapHOTo (JINTepaTypa, UCTOPHS) U MPUKIAIHOTO (MaTeMaTHKa).

OcHoBHasi ujaess pa3paboOTaHHOIO HaMH Kypca — CIIOCOOCTBOBAaTh pPa3BUTHIO MO3HABATEILHOTO
MHTEpeca yJaluxcs He TOJIbKO K XMMHYECKOH Hayke, HO U K Mpolieccy 00ydeHHs B 11€JIOM, YTOObI OHH HE
YTpaTWIM MHTEpPEC U KeNaHWe U3y4yaTb XMUMHIO U JPYTHe €CTeCTBEHHO-HAYYHbIE JUCIUIUIMHBI B CTapIIUX
KJIaccax, OCO3HAJIM LIEHHOCTh XUMHUYECKHUX 3HAHUI KaK 4aCTH MUPOBO33PEHHUS COBPEMEHHOI'O YEJIOBEKA.

MeTtoaosornueckoii 0CHOBOM pa3zpaboTaHHOro Kypca B ycinoBusx peanusanuun PI'OC BToporo
MOKOJIEHUsT MbI HU30pald  CHCTEMHO-JIESATeNIbHOCTHBIA, HWHTETPAaTUBHO-MOJYJIbHBIN ¥ JMYHOCTHO-
OPHECHTUPOBAHHBIN  TOIXOMABI, HampaBleHHbIe Ha (HOpPMUpOBAHWE KaK TPEAMETHBIX IPAKTHUKO-
OPHEHTUPOBAHHBIX 3HAHUN M YMEHUH, HEMOCPEACTBEHHO CBSA3aHHBIX C )KU3HBIO UEIOBEKA, TAK U Ha pa3BUTHE
JUYHOCTH IIKOJIBHUKOB.



TAKUC JINYHOCTHLIC pe3yanaTI>1, KakK:

- ¢dopMHpOBaHHE KOMMYHHMKATUBHOW KOMIIETCHTHOCTH B OOIIEHHMM H COTPYAHUYECTBE CO
CBEPCTHHKAMH, JETHbMH CTapIIET0 M MIAJAIIErO BO3pacTa, B3POCIBIMH B TpoOIecCe 00pa30BaTEIbHOM,
0OIIIECTBEHHO TMOJIE3HOM, Y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON U IPYTUX BUIOB JICATEIBHOCTH;

- (opMupoBaHHE IIEHHOCTH 370pOBOTO M Oe3omacHOro oOpaza >KU3HHM, YCBOCHHE IPaBUI
I/IHI[I/IBI/II[yaJIBHOI‘O " KOJIJICKTUBHOI'O 6630HaCHOI‘O IIOBCACHHUA B ‘IpGSBbI‘{afIHBIX CI/ITyaLII/ISIX, yrpoxcaloumx
YKU3HH U 3JI0POBBIO JIFOJICH, TIPABUIT ITOBEICHUS HAa TPAHCIIOPTE U HA I0pOrax;

- (GOpMUPOBaHHE OCHOB 3KOJOTHYECKOW KYJIbTYPHl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTHUYECKOT'O MBIIIJICHUS, PA3BUTHE OIMBITA YKOJIOTHYECKH OPUEHTUPOBAHHOM PedIeKCUBHO-OIIEHOYHON 1
HpaKTquCKOﬁ ACATCIIBHOCT B JKU3HCHHBIX CI/ITyaLII/ISIX — COBIIAJarOT C ILICJICBBIMU yCTaHOBKaMI/I
pa3pabOTaHHOTO HAMH Kypca «Y AUBUTEIbHAS XUMUS.

Kypc pa3our Ha oTaenbHbIe MO3HABATENbHBIE MOAYIH. M3ydeHne Kaxk10ro MOAyIIsl JAaHHOW MPOTpaMMBbl
OPHUEHTHPOBAHO HAa Pa3BUTHE JIMYHOCTHBIX KaUeCTB IIKOJbHUKA, a TAK)KE Ha METaIpeIMETHBIE UITPEIMETHBIC
o0pa3oBaTeNbHbIC PE3YIbTAThI O0OYUCHHS YIAIIUXCSI.

Tadoauua 1. Moay.au coepkaHusi Kypca « Y IMBUTeJIbHAsT XUMHS»

Ne n/n Knacc, konuuecmeo uacos 6 mooyne
8 xnacc (35 u) 9 xknacc (35 4)
1. |BBenenue (24) Brenenue (1 gac)
2. |MaremaTtuka B XuMu# (44) BerectBo 1 onbITh ¢ HUM (8 yacoB)
3. | Xumus B ipupoae (74) OdeBHIHOE U HEBEPOSITHOE B XMMHUECKHUX PEAKIUAX
(124)
4.  |beiToBas xumus (84) CwMmecu B ipupojie ¥ TeXHHKE. (8 4acoB)
5. | Xumus u npoayKThl nuTaHus (749) 3akonbl xuMuu. (3 yaca)
6. | Xumuueckas sxosorus (549) XHUMHS B IPOMBIIIJIEHHOCTH (34)

Conep:xanue Kypca «Y IMBUTeIbHAST XUMHUD).
8 knace.
BBenenue (2u). Victopus pa3Butust Xumuu. XuMudeckas a30yka: CHMBOJIMKA, XUMHUecKast (hopmyIa,
XMMHYECKOE YPaBHEHHUE.

1. MaremaTuka B xumum (4 4). Macca atoma u MoJIeKyJbl. MaccoBasi 107151 3JIEMEHTa U pacyueThl 10 HEH.
Boznyx 1 o6beMHas 107151 Ta3a B ra30BbIX CMECSX.

[IpakTuueckas pabora 1: Mosnoxko u cok...Yrto obuero?

2. Xumus B npupoae (74). Xumus u ¢pusuka. ArperaTHble COCTOSIHHSI BEIIECTB B IpUpoie. XUMUS U
ouonorus. buorennsie anemenTsl. Bona. Bona B npupoae, cBoiicTBa Bobl, AHOMAJIUHU BOJIBI.
Kpucrannnueckas u ap. Boga. XMMUYECKUE pEaKIIMM BOKPYT Hac. ['opeHue u TieHue.

[pakTuyeckas padora 2: CpaBHEHUE YHCTOW U 3arpS3HEHHOM BOJIBI (OPTaHOJIETITHYECKHE CBOMCTBA,
MOBEPXHOCTHOE HATSHKEHHE, dJIEKTPOITPOBOAHOCTH ).

3. Xumus B aoMe (84). XuMHUECKHE BEIIECTBA B HAIIIEM JOME. XHUMHS YACTOThI. XUMUHCTKa goMa. Cou

B npupoje, conu B kietke. Kocmernka u xumus. CTpouTenbHas XUuMUS.
[Ipaktuueckas padota 3: VccrnenoBanrue CBOMCTB MOIOIIMX CPE/ICTB.
[IpakTudeckas pabota 4: BeiBeneHue niaTeH.

[IpakTudeckas pabota 5: [IpuroroBneHue pacTBOPOB AJisi OBITOBBIX HYX]I.
[IyremecTBue 1o JOMalIHENW anTeyKe — Urpa.

4. Xumus 4 npoayKTsl nutanus (74.). [lpoayktel nutanus u saeprus. [lumesas HeHHOCTh OETKOB,
KUPOB, yrieBo0B. [lumieBsie 1006aBkr. MOJIOKO U MOJIOYHBIE MPOAYKTHL. KaduecTBO MPOIyKTOB 1
310pOBbE
[IpakTudeckas pabota 6. AHaINU3 cOCTaBa MPOAYKTOB MUTAHUSA (TIO ITHKETKaM).

[IpakTudeckas pabota 7. Onpenenenue O6emaka U Kpaxmaia B MIPOAYKTaX MUTAHUS

[Ipaktrueckas padota 8. PacmmdpoBka numieBsix 700aBOK, UX 3HAUYCHUE U JACHCTBHE HA OPTaHU3M

YeJI0BEKa.

[IpakTudeckas pabota 9. MccnenoBanue orypTa.

5. XuMu# B IPOMBILLIEHHOCTH (5 4.). XrMuYecKas IPOMBIIUIEHHOCTh MOCKOBCKOI 06acTu.
[Ipodeccuu, cBsi3anHbIe ¢ HAYKOW XHUMHEH. XUMUS B OMOTEXHOJIOTHUU. DKOJIOTHUECKUNH KOMIIOHEHT




XUMHYECKHX IPOU3BOJICTB. DKOJOrHUecKas 0€30MacHOCTb aTMOC(ephl. DKOJIOrn4ecKas
0€301aCHOCTh BOJIBI.
Hrpa «llocnennuii repoi».

9 kiace.

[IpenycmarpuBaer u3ydeHHE M TOBTOPEHHE MaTepHalia MO XMMHUH B XOJI€ BBINOJHEHUS PACUETHBIX U
AKCIIEPUMEHTAJIbHBIX 3aJa4, MPOBEICHUS J1a0OpaTOPHBIX OMNBITOB M MPAKTUYECKUX padoT, CO3AaHUA
HCCIIEOBATENIbCKUX MHUHHU-TIPOCKTOB. [IpM 3TOM MakcMMajabHO TIOJIHO JIOJDKHA IPOCIEKHUBATHCA
CaMOCTOSITeNIbHASl TMO3HABATEIbHAs JEATENIbHOCTh ydyammxcs. [lo3uyus yyumens COCTOMT B TOM, YTO OH
KOPPEKTUPYET, HHCTPYKTUPYET yUAIIUXCS U CO3AeT YCIOBHS JII CAMOCTOSITEIILHON OTPa0OTKH 3HAYMMBIX
HABBIKOB.

Beenenne (1 yac) : Xumus u riio0anbHbIe TPOOIEMbI YSTIOBEUESCTBA.

I'moGanbHbIe HKOJIOTHYECKUE TPOOIEMBI, CBA3aHHbBIE C XO35HCTBEHHOU JEsATebHOCTHIO YenoBeka. Poib
XUMHH KaK HAyKH B PEIICHUH MPOOIIEM.

1. BemecTBO H ONBITHI ¢ HUM (8 YacoB)

MeTtopl HccieloBaHUSI COCTaBa BELIECTB, MOACIMPOBAHNE U MPEICKa3aHUe CBOMCTB MO MOJIEKYISIPHOI
dbopmynie. MHOrooOpasre XMMHUYECKUX BEIIECTB B Mpupoje. HampaBiaeHus MCHOIB30BAaHUS BEIICCTB B
TEeXHHUKE. 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. BapuaTMBHOCTD 3a/1a4y C UCIIOJIB30BAHUEM IMOHSATHS
«MOJIEKyJsIpHas hopMyIay.

[TpakTrueckue 3anatud: 1. Jlaboparopuoe o6opynosanue u Th nmpu paGote ¢ BemecTBOM.

2. BemecTBa B TeXHUKE ¥ OBITY (03HAKOMJICHHE C XapaKTePUCTHKAMU OTJCIIBHBIX BEIICCTB).

2. O4eBHUIHOE ¥ HEBEPOSITHOE B XUMHUYECKUX peaknusix (12 yaco)

XUMHAYECKUE TPEBPANICHUS B TCOPHH M Ha MPAKTHKE. THIBI U YCIOBUS XUMHUYCCKUX TPEBPAIICHUN.
CuMBOJIbHAs 3allUCh XUMHYECKON peakiuu. CTeXHMOMETpUYECKHE 3aKOHBI XMMHH. XHUMHUYECKas IeroyKa
MIPEBPAIICHUI ¢ YYaCTUEM HEOPraHMYECKUX BEIIECTB (OTKPBITHIC, TOJYOTKPBITHIE U 3aKPBITHIC). 3agauu C
UCIOJIb30BaHUEM Iienoyek. OKuUcInTeNnsHO-BOoccTaHOBUTENbHAS peakiust. Ocobennoctu OBP B pacTtBopax.
I'mpponus coment.

[TpakTrdeckue 3anatud: 1. JkcriepuMeHTaNbHbIE 33]]a41 110 UACHTU(PHUKAIIMN HEOPTaHMUECKUX BEIECTB.

2. AHanu3 NUIIEBbIX TPOAYKTOB Ha COACpPKaHHE OTJCIbHBIX BEIIECTB.

3. Ocobennoctu OBP B pacTBOpax.

3.Cmecn B npupojae u TexHuKe. (7 4acoB)

Knaccudukanus cmeceit. [TonsTie MaccoBoit 1 00eMHOM O KOMIIOHEHTOB CMECH.

[Ipuponusie cmecu. PactBopsl. CMecH B PAKTUYECKON NEATEIBHOCTH U B )KM3HU YEJIOBEKA. 3aJlayul C
UCIONIb30BaHNEM cMecel. AnreOpandeckuii MOAX0/] K PEIISHUIO 33/1a4 C UCTIOIb30BaHHEM cMecel (pelieHne
4yepe3 CUCTEMY YpaBHEHUN).

[paktuueckue 3anatud: 1. [Ipuémsl paznenenus cmeceil. 2. Onpesenenrne KOJIUYECTBEHHOTO COAEPKaHUS
KHUpPa B MOJIOKE.

4. 3akoHbl xumum. (3 yaca)

3aKOH COXpaHEHHUs Macchl U SHepruu. OCHOBHBIE ra30BbIe 3aKOHBI B XuMudeckoi peakuuu (I'eii- Jlroccaka,
ABoraapo, MenneneeBa - Kiameiipona). [lpumeHeHHe 3aKOHOB B XMMHUUYECKOW M TIPOU3BOJICTBEHHOM
MIpaKTUKe (pelIeHne MPoru3BOICTBEHHBIX 3a/1ay, HAMMCAHUE YPAaBHEHUN XUMUYECKUX PEaKIIuii).

5. XuMHs 4 NPOMbILILIeHHOCTH ( 3 yaca).

OTpaciu XMMHYECKOH MPOMBIIITIEHHOCTH. BaskHel 1I1e TEXHOIOTUYECKUE TPUEMBI, HCIIOJIb3yEeMbIE TTPH
MTPOM3BOJICTBE XUMHYECKUX MTPOTYKTOB. XUMHUS M JTJAKOKPACOUHAS TPOMBIIIIICHHOCTh: PUPOJIHBIE KPACUTEIN
Y UX UCMOJIb30BaHUE, HCKYCCTBEHHBIC KPACKU, IPOOIEMBI 3arpsI3HEHUS OKPYKAIOIIEH Cpeibl U UX PEIICHUS.
briTOBBIE XMMHUYECKHUE BelIeCTBA (CTPOUTEIBHBIE U OTAen0uHbIe MaTepuanbl, CMC, nekapcTsa).

[pakTudeckue 3ansatus: 1. [lomyueHne mpupoIHBIX KpacUTENeH U KUCIOTHO-OCHOBHBIX UHIUKATOPOB.

®opma aTTeCTALMM YYAIMXCS
= TectupoBanue nocpeacTBOM TpeHUPOBOYHBIX TecTOB [ IA u EI'D;
= YyacTue B 0OJIMMITMATHOM MapadoHe.
Kypc paccuntan Ha 35 yacoB B 8 kiacce u 34 yaca B 9 kiacce (1 akajgeMHUYeCcKuil 4ac B HEJIENO).

Ta6auna 2. [leiicTBUsI, HANPaBJeHHbIE HA Pa3BUTHE JUYHOCTHBIX KAYeCTB YYAIIUXCS

‘ Jeticmeus ‘ eticmsusi KOMMYHUKAMUBHOU ‘ eticmsus pe2ynisimusHou opuenmayuu




uennocmnoﬁ opuenmayuu

opuenmayuu

— «4EJIOBEK — | — YMEHHME CIIylIaTh U — LIeJIeTIoJIaraHue;

BEILIECTBOY; BCTYHNaTh B JIHAJIOT; — OpraHu3anus y4eOHO! AeATeNbHOCTH;

— «4EJIOBEK — | — y4acTBOBATh B — COCTaBJICHME IJIaHa U MOCIIE0BATENbHOCTH JIeHCTBUH;

HpUpoaa»; KOJIJICKTHBHOM OOCY)KACHUU |— OpraHu3anus pabodero mecra B y4eOHOW ayAUTOpPHUH, B

— «YEJIoBEeK — | IpoliieM; TOM YHCJIE XUMUYECKOH JTaO0paTOpHH);

3JI0POBBII 00pa3| — ycTaHaBINUBATh U — KOHTpOJIb B (popMe ciauueHust crocoda AENUCTBUS U €ro

KU3ZHNY; NOJIEP’)KUBATh HEOOXOAUMBIE | pe3yJbTaTa ¢ 33JaHHBIM STAJIOHOM C LENbI0 OOHAPYKEHUS

— «4EJIOBEK — | KOHTAKThl C yYaCTHUKAMU OTKJIOHEHUH U OTJINYMIA OT 3TAJIOHAa;

rpakIaHCKas | 00pa3oBaTENIBHOIO MPOIECCa; | — KOPPEKIHsS — BHECEHHE HEOOXOAMMBIX ONOIHEHHH U

HO3HULIUAY; — BJIQJICHUE ONPEACICHHBIMU | KOPPEKTHMB B IUIaH M CcHoco0 JeHCTBUS B Cilydae
HOpMaMH ITOBCACHUA B PaCXoXXACHUA OTaJIOHA, PCAJIbHOTIO l[@flCTBPISI n €ro
0O0I11eCTBEHHbIX MeCTax IIPOAYKTA;

— OLICHKA — BBIJICJICHUE U OCO3HAHUE YYalIUMCS TOTO, YTO
y>K€ YCBOCHO M UTO €Ill€ MOJJICKUT YCBOCHUIO, OCO3HAHUE
Ka4yeCTBA U YPOBHS YCBOCHUS,

— CaMOpEryJisiiys — YMEHHE NPUIaratb BOJIEBBIE YCUIIUS U
MIPEO010JI€BaTh TPYAHOCTU, MPENATCTBUS IS JOCTHXKEHMS
nenen

B kypce mpemycMmopeHsl cienyrone mytd (GOpMUPOBaHHS JCHCTBUI, HANPABICHHBIX HA Pa3BUTHE
JIMYHOCTHBIX KAaYECTB YYaIlIUXCsl.

Ilymu ghopmuposanus oelicmsuti YyeHHOCMHOU OPUEHMAYUU.!
— JIMCIIYTBI, HCCIIEIOBAHUS U OOCY)XKICHHSI Ha TEMY DKOJOTHUYECKOW HANPABICHHOCTU: «XUMUS TTHTAHUS,
«bpITOBas XUMus», «MeauuuHcKas XuMus», «I[IpobieMsl 3arps3HEHNsT BOJIBI, BO3AyXa HAa TEPPUTOPHH Kpas,
CTpaHbl, MUpPay», «AJcCKoe 03epo», «BylkaHbl U UX nmociencTBus», «4to Takoe cmor? [IpuuuHbI U BIUsSHUE
€ro Ha OPTraHU3M YEIIOBEKa
— pa3paboTku y4yeOHBIX MPOEKTOB O BOJIE, BO3AYXE, XUMUUECKUX ACIIEKTaX MPOU3BOJICTB, IPUPOJHOM rase,
UX POJIM B )KU3HU Y€JIOBEKa U MpodiieMax 3arpsi3HeHHs OKpY>KaroLlel cpe/ibl.
— COOOIIEHUS O BIUSTHUY BEIIECTB HA YEIOBEKA M OKPY)KAIOIIYIO CPEIY;
— pa3paboTKa W 3amuTa YYeOHBIX MPOCKTOB C BAaJICOJOTHUECKUM HAINpaBJICHUEM, TIE TIaBHBIM O00BEKTOM
ABJISIOTCS TpoAyKThl nuTanus («llokonan u 3m0poBbe nereit», «Uto BeIOMpaeT Mojoo0e nokonenue: [lencu
WU MOJIOKO», «MopoxkeHoe», «Mea 1 ero moJib3ay, «XJed — BceMy ToJIoBay);

Ilymu ghopmuposanusa oeticmseuti KOMMYHUKAMUBHOU OPUCHMAYUU.
— COBMECTHas pa3paboTKa U 3aIIuTa MPOSKTOB MUHU-TPYIIIAMH yYaIIUXCs M0 2—3 4eTI0BEKa;
— y4acTHe UIKOJbHUKOB B TUJAKTUUECKUX UTPax;
— paboTa B nape (Ipu BBIIOIHEHUH JIAOOPATOPHOU pabOTHI, CAMOCTOSITEIBHOM paboThI);
— DJIEMEHTHI JMCKYCCHH, Oecellbl Ha YpOKax NpW M3YyYEHWH HOBOW TEMBI, TIPU 3aKPEIUICHUH W3Y4E€HHOTO
MarepHara.

Ilymu ¢hopmuposanus oeticmsuii pe2yiamusHol OpUeHmayuu.
— OCBOEHHE IPaBWJ TEXHUKH OE30MacCHOCTU IMpH paboTe C BEIIeCTBAMH B XMMHYECKOH JabopaTopuu W B
OBITY (BBIIIOJIHEHHE J1A00PATOPHBIX pabOT B XUMHUYECKOHN JJaOOpaTOpUH, JOMAIIIHEr0 SKCIIEPUMEHTA);
— pelIeHue HIKCIEPUMEHTATHHBIX, KAYECTBEHHBIX M KOJIMYECTBEHHBIX 3a71a4;
— (dopMynHpOBaHUE IEJH, TUIAHUPOBAHHUE M MTPOBEACHUE MPOCTEHITNX OMBITOB U M3MEPEHHUH MPH TTOMOIIH
HanboJiee YacTo UCIONIb3yeMbIX TPHUOOPOB;
— Mpe/ICTaBIIEHUE Pe3yIbTaTOB U3MEPEHUH B BUJIE TAOJIHIL,
— (hopmMyupOBaHHUE BHIBOJIOB HA OCHOBE HAOJIIOICHMUIA;
— pa3paboTKa MPOEKTOB BaJICOJIOIMYECKOT0 3HAUECHUS;
— BHECEHHE HEOOXOJUMBIX JIOMOJHEHUN WIIM U3MEHEHUH B Cllydyae HEBEPHOT'O PELICHUs C YYETOM OIICHKH
MOJTYYEHHOTO Pe3yJIbTaTa CaMUM OOYJarOIIUMCS, yUYUTeIeM, ToBapuiaMu (padboTa Hax omMuOKamMu);
— OCO3HaHUE KayeCcTBa M YPOBHS YCBOEHHOT'O MaTepHaa;
— MPeoJI0JIeHNE TPYAHOCTEH Ha MYTH TOCTHUIKEHUS LIEJIeH.

bnok mo3HaBaTeIbHBIX YHUBEPCATHHBIX YUEOHBIX ACHCTBUH SBISETCS BEIYIINM U MTPOXOANUT «KPACHOM
HUTBIO» dYepe3 BeCh KypC, IIOCKOJIbKY KaueCTBEHHbIH Y4eOHBIH Tmpolecc MAO0IKEH OBITh yueOHo-
MO3HABATEBHBIM, HAIpPaBIeH Ha (OPMHPOBAHWE TEPBOHAYAIBHBIX YMEHHH B IPOIECCE IMMOCTAaHOBKH H
peLIeHrH pa3Horo poja 3aaay (mpobiem).



IIpu wn3yueHun pa3pabOTaHHOrO Kypca HIKOJIbHUKM OCBauBAIOT CIENYIOLUIUE MO3HAGamenbHble
YHugepcanvHvle Oeiicmeua: oONICydYeOHbIe, JIOTHYECKHE, 3HAKOBO-CUMBOJIMYECKHE M  IPOOJIEMHO-
ITOMCKOBBIE.

IInanupyemsbie pe3yJbTaThl:

Ilpeamernpie pe3viabTaThL:

1) bopmupoBanrie U pas3BuTHE Yy4eOHOW KOMIIETCHTHOCTH OOYYalOIIMXCS CPEIACTBAMU Kypca:
[IOHMMAaHUE XMMHUYECKOI'O 53bIKa, YMEHHUE MIPOU3BOJUTh MATEMATUUECKUE PACUETHI, OTPAKATh XUMHUUECKHE
SIBJICHUS IIOCPEICTBOM MCIIOJIb30BAaHUS XUMUYECKUX CUMBOJIOB;

2) oBNaJcHUE MPUOOPETECHHE OIBITA OCYIICCTBICHHUS LEIECOOOPa3HOW U  pe3ysIbTaTHBHOU
JESITENIbHOCTH;

3) pa3BuTHE CIIOCOOHOCTH K HENPEPHIBHOMY CaMOOOPa30BaHUIO: CAMOCTOSTEIBHOMY IIPUOOPETCHUIO
U HMHTErpallid 3HAaHUH, KOMMYHHKAIMM W COTPYIHUYECTBY, I(PPEKTHBHOMY pEUICHHUIO (pa3perieHHIo)
npo0jeM, OCO3HAaHHOMY HCIIOJIb30BAaHUIO HMH()OPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTH,
caMOOpraHU3aluy U CaMOPETYJISALNN;

4) obecnieyeHne MPoPecCUOHATLHON OPHEHTALUHN 00YYaIOIIUXCSI.

MetanpeaveTHbie pe3yJIbTAThI!

Passutue ymenus

1) caMOCTOSTEIHHO OMPENEIIATH LENU ACSTCIBHOCTH U COCTABIIATH ILJIaHBI JICATCIBHOCTH;

2) CaMOCTOSTEIILHO OCYILECTBISITh U KOPPEKTUPOBATH JCATCIBHOCTS;

3) HCHONB30BaTh Pa3HOOOPA3HBIC PECYPCHI AJIsl JIOCTHIKCHUS TIOCTABICHHBIX LICNICH M peann3aluu

IUIAHOB JESATEIIBHOCTH;

4) TmpOIYKTHBHO OOLIATHCS M B3aUMO/ICHCTBOBATH B IIPOLIECCE COBMECTHOM JICSITEIbHOCTH,

5) NpOBOAUTH CAMOCTOSATEIbHYIO HH()OPMAIIOHHO-TI03HABATEIIbHYIO JICSTEIbHOCTD, BKIIIOYAsi yMCHHUE

OPUEHTHPOBATbCS B  pPa3IMUHBIX HCTOYHUKAX HMHPOpMAIMM, KPUTUYECKH OLIEHUBATH U

MHTEPIPETUPOBATH HHPOPMALIUIO, TOJIYy4AaEMYIO U3 Pa3JINYHbIX HICTOUHUKOB;

6) ucnoib3oBath cpeactBa UKT ¢ cobnroneHreM TpeOOBaHmid )PrOHOMHUKH, TEXHUKH 0€30M1aCHOCTH,
THTHEHBI, pecypcocOepekeHusl, MPAaBOBBIX M ATHUECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€301MacHOCTH;

7) CaMOCTOSITENILHO ~ PEryJIMPOBaTh COOCTBEHHYIO I103HABATEIILHYIO JICATECIBHOCTh C  YUETOM
IpaX/1aHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) JOrMYHO M TOYHO M3JIaraTh CBOKO TOYKY 3PCHUS, UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIC CPEJIICTBA;

JIMYHOCTHRIE Pe3YJILTATEI

1) popmupoBaHue POCCUICKON TI'pakJaHCKOW HMICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY
HapOJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoanHoM, ropaocTH 3a cBoM Kpail, CBOro Ponuny;

2) BOCIIMUTAaHHE AKTHBHOTO M OTBETCTBEHHOT'O YJIEHa POCCHHCKOrO OOINECTBa, OCO3HAIOIIETO CBOM
KOHCTUTYILMOHHBIE NTpaBa U OOSI3aHHOCTH, YBAXKAIOIIETO 3aKOH M MPaBONOPSAIOK, 00J1a1al0Iero YyBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO  TMPUHUMAIOUIETO  TPAJUIMOHHBIE  HAllMOHAJIbHBIE U
o01evyenoBeyecke r'yMaHUCTHYECKHE U IEMOKPAaTHYECKUE [IEeHHOCTH;

3) chopMUPOBAHHOCTh  OCHOB  CaMOpa3BUTHS W CAMOBOCIIUTaHHUS B COOTBETCTBUUC
0011eueI0BeYeCKUMHU IEHHOCTSMU U HjieajaMy IPaKIaHCKOro 00I1ecTBa;

4)TOTOBHOCTD M CIOCOOHOCTh K CAMOCTOSITEIBHOM, TBOPUYECKON M OTBETCTBEHHOM JICSITETbHOCTH;

5) TOTOBHOCTh ¥ CIHOCOOHOCTh BECTH JHAJOr C JPYTUMH JIIOJbMH, JOCTHTaTb B HEM
B3aMMOIIOHUMAaHUS, HAXOAUTh OOIIKE IIETIH U COTPYAHUYATh I UX JOCTHKEHHUS;

6) HaBBIKK COTPYIHMUYECTBA CO CBEPCTHUKAMH, B3POCIBIMHU B y4EOHO-UCCIIEA0BATENHCKOM, IPOCKTHOM
U IpYyTUX BUJAX JIEATENBHOCTH;

7) HPaBCTBEHHOE CO3HAHKE M TIOBE/ICHHE Ha OCHOBE YCBOCHUS O0IIIEUEITOBEUSCKHIX [IEHHOCTEIH;

8) TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHMIO, HAa MPOTSHKCHUW BCEW KHU3HHU; CO3HATEIBHOE
OTHOIIIEHHE K HEeTPEephIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIIEUIHON MPOo(pEeCCHOHATBLHON U 00IIeCTBEHHOM
NesITeNIbHOCTH;

9) npuHATHE IIEHHOCTEH 3/10pOBOT0 U 0€30MaCHOT0 00pa3a KU3HH, HENPUATHE BPEHBIX IPHBHIUCK;

10) oco3nanHbIii BBIOOp Oyaymiedt mpodeccMd W BO3MOXKHOCTEH peau3alMi  COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

11) chopMUpPOBaHHOCTh ~ DKOJOTMYECKOTO  MBIIUICHHS, TOHUMAHUS  BIMSHHUS ~ COIMAIBHO-
SKOHOMMYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLUMATBHON CPeIbl; MPUOOPETEHUE OIbITa HKOJIOTO-
HaIpPaBJIEHHOW JEATEIBHOCTH;



B pe3ynbpTaTte ocBOCHHS JaHHOTO Kypca

Obyuarowuecs Hayyamcs:

— MICKaTh ¥ BBIACIATH HEOOXOAMMYIO HH(POpMAIIHIO, B TOM urcie ¢ nmomoirsio UKT;

— CMBICTIOBOMY UTEHUIO, M3BJIICUCHUIO HEOOXO0IuMOM MH(OpPMAINK W3 TMPOCIYIIAHHBIX TEKCTOB,
OTIpEICTICHUIO0 OCHOBHOW U BTOPOCTEIIEHHOM MH(OpMAIINK;

— CaMOCTOSITETLHOMY (POPMYITHPOBAHUIO TIO3HABATEIILHOM 1IETIH;

— TIOCTPOCHUIO PEUEBOTO BHICKA3bIBAHS B YCTHON M MUCHMEHHOM (hopmax;

— TIOCTAHOBKE ¥ (DOPMYITHPOBAHUIO IIEITH, TPOOIEMBIL;

— BBIOOPY pallMOHATIBLHBIX CIIOCOOOB PELICHUS 3a/ay;

— CTPYKTYpUPOBAHHIO 3HAHUIA,

— pedrexcuu U caMOOIICHKE.

Obyuarowuecst noryyam 603MONCHOCHb HAYYUMbCSL:

A) Jloeuuecuxm oeticmeusim -

— aHaJIM3UPOBATh, CPABHUBATH, KIIACCH(PHUIIMPOBATH OOBEKTHI, 0000IIATh MOTyYCHHBIC IaHHbIE;

— CTPYKTYpUPOBATh 3HAHUS;

— YCTaHOBJIMBATh IPHYUHHO-CIICICTBEHHBIC CBS3H,

— COCTAaBIISITh JIOTHUECKUE LIEMIOYKH ITOCIIE0BATEIBHBIX ACHCTBUI MIPH PEIICHUY 32134,

— CaMOCTOSITEIIbHO CO3/IaBaTh CIIOCOOBI PEIICHHUS MPOOJIEM TBOPYECKOTO M IIOMCKOBOTO XapaKTepa.

b) 3nakoso-cumeonuueckum oeticmeusm -

— MOJICITMPOBAHUIO XUMUICCKUX OOBEKTOB;

— MpeoOpa3OBaHUIO MOJICIIHN C LIEJIBIO BBISIBICHHS OOIIMX 3aKOHOMEPHOCTEH;

— HCIIOJIb30BAaHHIO CHMBOJIOB U 3HAKOB JIJISl MOJICJIMPOBAHUS MATEMATHUECKOW U XUMUYECKOM
COCTABIISAIONICH (OMTOPHBIC CXEMbI, CHMBOJILHBIC 3AITHCH);

— paboTe ¢ XUMHUYECKUM TEKCTOM.

B) Ilouckoso-uccredosamenvckum oeucmausim -

— BBICKA3bIBAaHUIO MPEATIOIOKEHUH, 00CYKIeHUE MPOOIECMHBIX BOIIPOCOB, MOCTAHOBKA IIEJIH;

— COCTAaBJICHHIO TUIaHA IIPOCTOTO 3KCIIEPUMEHTA IIPH UCCIICAOBAHNH BEIIECTB, SIBJICHHIA, PACTBOPOB;

— BBIOOPY pEIICHUS U3 HECKOJIBKHX MPEJI0KCHHBIX BAPHAHTOB, KPATKOE €r0 00OCHOBAHUE;

— BBISIBJICHUIO (TIPY PEIICHUH Pa3HOXaPAKTEPHBIX 33/1a4) H3BECTHOTO U HEM3BECTHOTO;

— mpeoOpa30BaHUI0 MOJIENIM B COOTBETCTBUU C COJIECPKAHHEM Y4EeOHOTrO MarepHajia M MOCTaBICHHOM
y4eOHOM 1IeTbIO.
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TemaTnuyeckoe NJIAHKPOBaHHE
BHEYPOYHOH AeSAITEIbHOCTH «YAUBUTEIbHBIH MUP XUMHW». 8 Ki1acc.

Ne Coaepxanue (pa3aeJibl, TEMbI) KoinuecrBo
YPOKa 4acoB
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Pa3nen Beeaenue (2 4)

1-2 Hcropus pa3BUTHS XUMUU. 2
Xumuueckas a30yka.
2. MaTtemaTtuka B xumu (4 4)
3 Macca aToma ¥ MOJICKYJIbI 1
4 MaccoBas 10J1 371eMEHTa M pacyeThl 110 HEH. 1
5 Bo3nyx u o0bemMHas 10715 ra3a B Ta30BbIX CMECSX. 1
3] IIpakTnueckas padora 1: Moyoko u cok...Urto o61iero? 1
3.Xumus B npupozne (74)
7 Xumus v pu3nKa. ArperaTHble COCTOSHUS BEIIECTB B IPUPOJIE. 1
8 XuMmus v Ononorus. buoreHHsie PJIEMEHTEI. 1
9 Bona. Bona B mpupose, cBoiicTBa BOJibl, AHOMaJHUU BOJIBI. 1
10 Kpucrannuyeckas u ap. Boja. 1
11 [IpakTrueckas padota 2: CpaBHEHUE YNCTOM M 3arpsS3HEHHOMN BOJIBI 1
(opra"oJienTUYECKHUE CBOMCTBA, IOBEPXHOCTHOE HATSXKEHUE,
3JIEKTPOIPOBOAHOCTD ).
12 XUMUYeCKHE peaKkiui BOKPYT HaC. 1
13 ['openue u TeHue. 1
4. Xumus B 1ome (84)
14 XHUMHYECKHUE BELIECTBA B HAIIEM JIOME 1
15 Xumust yuctotel. IIpakTuyeckas padota 3. McciieqoBaHue CBOMCTB 1
MOIOIIIUX CPEJICTB
16 XumuncTka noma IlpakTryeckas padora 4. BriBeneHue nsaTeH 1
17 [lyTemecTBue mo 1oManiHei anTeyke - urpa 1
18 [pakTudeckas padbora 5: IlpuroroBiaeHue pacTBOPOB ISl OBITOBBIX 1
HYX]I.
19 Counu B ipupoJIie, COIU B KIIETKE. 1
20 Kocmernka n xumus 1
21 CrpoutenpHast XUMUSL.
4.XumMus ¥ NPOAYKTHI nuTaHus (74)
22 [IpoayKThl TUTAHUS U SHEPTHSL. 1
23 [TumeBas IEHHOCTH OEJTKOB, KHUPOB, YIIIeBOAOB. [IpakTryeckas paboTa 6. 1
AHanu3 cocraBa POJAYKTOB MUTAHUSA (TI0 ITUKETKaM).
24 IIpakTuyeckas pabora 7. Onpenenenue Oeska U Kpaxmaia B IPOaAyKTax 1
MMUTaHUS
25 [Mumessie no6aBku. [IpakTrdeckas padora 8. PacmmdpoBka muieBbIx 1
n00aBOK, MX 3HAUYEHUE U JICHUCTBUE HA OPTAHU3M YEJIOBEKa.
26 Momnoko 1 MoJIouHBI€ TPOAYKTHI. [IpakTHyeckas pabota 9. 1
Uccnenosanue orypra.
27 KauecTBO NpoyKTOB U 310pOBBE
28 CocraBiieHHe «IIPaBUIIBHOTOY» paIlioHa 1
Xumus B npombimieHHoctH (5 1)
29 XuMHUYeCcKasi IPOMBIIUIEHHOCTh MOCKOBCKOM 0011acTH 1
30 IIpodeccun, cBsi3aHHbIE C HAYKOH XUMUEH 1
31 XuMusa B OMOTEXHOJIOTHH. 1
32 DKOJIOTMYECKUN KOMITIOHEHT XUMUUYECKUX ITPOU3BOJICTB. 1
33 DKosornyeckas 6€30MacHOCTb aTMOC(EPBI. 1
34 Dkonoruueckas 0€30MacHOCTE BOIbI 1
35 Hrorosoe 3ausrtue (urpa «llocnemuuii repoii») 1




TemaTnyeckoe IJIAHMPOBAHUE

BHBypO‘IHOﬁ JeATeJbHOCTH «YINBUTEIbHASI XHMUSI. 9 kiacc

Ne Copepxanue (pa3ziensl, TEMbI YPOKa) KonnuecTtso
ypoKa 4acoB
Bgenenue (1 yac) :
1. ‘ XuMus 1 TJI00aTbHBIEC TPOOJIEMBI YEJIOBEYECTBA. ‘ 1
1. BemrecTBo ¥ onbITHI ¢ HUM (8 YacoB)
2. MeTtoabI HCCIeI0BAaHUS COCTaBa BEIIECTB 1
3. [Ipaktrueckoe 3ansarue: 1. JlaboparopHoe obopynoBanue u Th mpu padore 1
C BEILIECTBOM.
4, MonenupoBaHue U IpeCKa3aHue CBOMCTB MO MOJICKYJISIPHON popmyIie 1
5. MmuorooOpa3re XUMHUYECKUX BEIIECTB B mpupoje. [IpakTuueckoe 3aHATHE 1
2. BemecTBa B TEXHUKE U OBITY
6. Hanpasnienus ucnosab30BaHus BEIIECTB B TEXHUKE. 1
7-8 3aKOH ITOCTOSIHCTBA COCTaBa BelllecTBa. Vcronb30BaHNE NOHATUS 2
«Xumuueckas (opMylia B XUHMHUECKUX 3a/1a9aX)»
9. [IpoBenenne MUHY — BBICTYIUICHHS, TIOCBSIIIIEHHOTO TIPE3CHTALNN U 3aIIUTE 1
3aMBICJIOB TIPOEKTOB.
2. OueBU/IHOE U HEBEPOSITHOE B XUMUYeCKHUX peakuusx (12 yacos)
10. XUMUYeCKHE MPEBpaIlleHUs] B TCOPUH U Ha MTPAKTUKE. 1
11. Tunel 1 ycII0BAsS XUMAYECKHUX IIPEBPALLECHUMN. 1
12. CuMBOJIbHAS 3aITUCh XUMHYECKOU PEaKIIUH. 1
13-14. | CrexuoMeTpuyeCcKHe 3aKOHBI XUMHH. 2
15. XHAMHUYECKas LeN0YKa MPEBPALEHUN ¢ YYaCTUEM HEOPraHNYECKUX BELIECTB 1
16 3aauM ¢ UCIOJIB30BAHUEM LIETIOYEK. 1
17. [IpakTndeckoe  3aHstre 3.  DKCICPUMEHTAIBHBIE  3aqadd 110 1
UICHTU(PUKAIIUN HEOPTaHUYECKHUX BEILIECTB.
18. OKHCIIUTENbHO-BOCCTAHOBUTENIbHAS PEAKITHSL. 1
19. [pakTuueckoe 3ausatue 4.0codennoctu OBP B pacTtBopax.
20. [pakTtryeckoe 3aHsATHE 5. AHaNMM3 MUIIEBBIX MPOAYKTOB Ha COZIEpIKAHUE 1
OTIEIbHBIX BEIIECTB.
21. Tunponus coneii. 1
3.CMmecu B npupoje U TexHuke. (7 4acoB)
22. Krnaccudukanus cmeceil. 1
23. [TonsiTe MaccoBO¥ ¥ 0OBEMHOM JTOJIM KOMITOHEHTOB CMECH. 1
24. [IpakTudeckoe 3ausaTue: 6. [IpuéMel pa3aereHus cMecei. 1
25. 3aa4yu ¢ UCIIOJIB30BaHUEM CMece 1
26-27 | AnreOpawdeckuii OAX0]T K PEIICHHUIO 3aa4 C HCIIOJIb30BAHHEM CMECEH 2
28. [IpakTnueckoe 3anstie /. OnpeneneHue KOJUYECTBEHHOTO COJEP KAHUS 1
KHUpPa B MOJIOKE.
4. 3akoubl xumMuH. (3 yaca)
29. 3aKOH COXpPaHEHMsI MACChI U DHEPTHUH. 1
30. OcHOBHBIE Ta30BbIC 3aKOHBI B XUMHUYECKON peaKInu 1
31. [IpuMmeHeHne 3aKOHOB B XUMUYECKOW U TIPOU3BOACTBEHHOMN MPAKTUKE 1
5. XuMusi ¥ IPOMBIILIEHHOCTH ( 3 yaca)
32. OTtpacian XuMUYECKON IPOMBIIUIEHHOCTH. 1
33. [paktuyeckoe 3ansatme: 8.  [lomyueHue MPUPOAHBIX KpacHUTENeH U 1
KHCIIOTHO-OCHOBHBIX HHJUKATOPOB.
34. BEITOBBIE XUMHUYECKHUE BEIECTBA 1
Hroro 34 yaca




