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IHosicHUTEJLHAA 3aIIUCKA
K pa0oyeii nporpaMMe BHEYPOYHOM 1eATeIbHOCTH

Pabouass mporpaMma BHEYPOYHOH NEATEIBLHOCTH MO XMMHUHU B §8-9 KiaccaX cocTaBieHa HAa OCHOBE
@denepallbHOIO0 KOMIIOHEHTA T'OCYJAapCTBEHHOI'O CTaHAapTa CpPEAHEro OO0IIero oOpa3oBaHUs, MPUMEPHOU
IpOrpaMMbl JIEKTUBHOTO Kypca «Xumusi B ObiTy» H.A. ®umatoBa, .M. HouxoBa («IIporpammsl
ANIEKTUBHBIX KypcoB. Xumus. [Ipennpodunsroe o0yuenue. 8-11 knaccer.» M,:»Ipoda» 2007 r., CoctaBuTenb
H. B. I'ybuna) u nporpamMmmsl nporneaeBTudeckoro kypca xumuu «Xumust 7» O.C. I'abpuenstaa, M.: [Ipoda,
2013r.

Pabouass mporpamma, a TakKe TEMAaTH4YEeCKOEe IUIAHUPOBAHHWE COIJIACHO YYEOHOMY IUIaHy
npezactabienbl 34 u/ron (1 4/Hen) u peanusyercs B TeueHue IByx Jet (8-9 kmaccsr).

[IporpaMma HOCHUT pa3BHUBAIOIYIO, JEATEIbHOCTHYI0 M MPAKTUYECKYIO HaIPAaBJIECHHOCTD.
CopneprxaHue NporpaMmbl pacIIMpseT MPEICTaBICHUE YUAIUXCsl O XUMUYECKUX BEIIECTBAX, UCIOIb3yEMbIX
B OBITY, METUIIMHE, JaeT IMOHITHE O TMPOIYKTAaX MATAHUS U UX BIUSHUM HA )KU3HEICATSILHOCTh YeJIOBEKa.

AKmyansHocmp JTAHHOTO Kypca 00yCIIOBJIEHA!

- HEOOXOJMMOCTBIO COEJMHEHMSI ITPEIMETHOTO 3HAHUS C KU3HEHHBIM KOHTEKCTOM, YTO SIBJISETCS] BaXKHBIM
ycioBueM it GOpMUPOBAHUSI BHYTPEHHEH YIeOHONW MOTHBAIINH;

- BO3MOKHOCTBIO (DOpMHPOBaHMS HAAIPEIMETHOIO M MEXKIIPEIMETHOTO B3IJIs1a Ha IPUPOY U3y4aeMOro;

- pa3BUTHEM CaM000pa30BaTEIbHBIX YMEHUN U HaBBIKOB;

- BOCTpeOOBaHHOCTBIO MOJYUYEHHBIX 3HAHUH B IPAKTUUYECKOU 1€ATEIbHOCTH;

- peann3zanuen yriayOGIEHHOr0 M3y4YeHHs! OTAEIbHBIX TEM C ILIE€JIbI0 MOATOTOBKM YyYallluXcs K yCIEUIHOU
cnaue EI'D u THUA;

- HaJIM4YKMEM B IIKOJIE BCEX HEOOXOIMMBIX PECYpCOB JUIsl MPOBEACHUS JAHHOTO Kypca.

[IpropuTeTHbIE HaNTpaBIIEHUs Pa3BUTHS ILIKOJIHLHOTO 00pazoBanus B Poccun onpeseneHsl clieayomuMu
nokyMeHTaMu: KoHIenuus conuaibHO-d)KOHOMHYECKOTOo pa3Butus PP Ha nepuwon no 2020 ropa;
HallMOHAJBHBIN MpoekT «O0pazoBanuey, ['ocymapcrBenHas nporpamma Poccuiickoit deneparun
«PazButne obOpazoBanms» Ha 2013-2020 romsi, dDemepanbHBI TOCYAaPCTBEHHBIH CTaHIAPT BTOPOTO
MTOKOJICHUS JJIS HA4aJIbHOM, CpeiHel (OCHOBHOM M MOJTHOM ) MIKOJIbI. HOBBIN CTaHAAPT JUIsi OCHOBHOM IITKOJIBI
OpPUEHTHPOBAH HA CTAHOBJICHUE TAKUX JIUYHOCHIHBIX XAPAKTEPUCTHK BBIMYCKHUKA («IIOPTPET BBIMTYCKHHUKA
OCHOBHOM IITKOJIBI» ), KaK:

— YMEIOLIUH YYHUTHCS, OCO3HAIOUIMN Ba)KHOCTh 0OOpa3oBaHUS M CaMOOOpa3OBaHUS IS KU3HH U
NeSITeNIbHOCTH, CTIOCOOHBIA TPUMEHSATD MOJTyYE€HHBIE 3HAHUS HA TPAKTHKE;

— OCO3HAHHO BBIMOJHSIOMINNA MpaBuiIa 3J0POBOr0 U AKOJIOTMYECKH LierecooOpa3Horo odpasa >KU3HH,
0€30I1acHOT0 AJIsl YeNIOBEKa U OKPY>KaIOLIeil ero cpebl;

— OPUEHTHPYIOIIHICS B MUpe podeccuii, MOHUMAIOMIHKM 3HaueHuEe NpodeCCHOHATBHON AeSITETbHOCTH
JUI YeJIoBeKa B MHTEpecax YCTOMYMBOIO Pa3BUTHS OOIIECTBA U MPUPOIBI U JIp.

OpnuM W3 myTel peanu3aluu 3a/1ad, MMOCTABJICHHBIX Mepel] OCHOBHOM LIKOJION B yKa3aHHBIX BBIIIE
HOPMAaTUBHBIX JOKYMEHTaX, Mbl CUUTa€M pAa3BUTHE U COBEPILICHCTBOBAHUE OOYYEHUS MIKOJHbHUKOB
BaYKHEHIIIeH €CTEeCTBEHHO-HAYYHO! TUCIUIINHE — XUMUH, BKIII0Yas TOTIOJIHUTEIbHbIE BHEYPOUHbIC 3aHATHUSA,
HaIpaBJICHHbIE Ha COBEPILEHCTBOBAHUE 3HAHUII OCHOBHBIX XMMHUYECKUX MOHSATUN W MPUHIIUIIOB, pa3BUTHE
KpeaTHUBHBIX Ka4eCTB 00YyYarOIIUXCsl.

Onwupasce Ha uccienoBanus B oonactu ooydyenus (I'abpuensna O.C., Jo6potuna F0.J1., ManunoBckoi
10.B., OctpoymoBa WU.I'., Tpurybuak U.B., Tpyxunoit .M., lllenexora JL.M., Uepnobenrckoii .M. u ap.),
MpeyIaraeTcsi MHTErPaTUBHBINA KypC «Y TUBUTEIBHBIN MUP XUMUNY, KOTOPBIA OPUEHTUPYET HIKOJILHUKOB HE
TOJIbKO Ha M3yUY€HUE MEePBOHAYANBHBIX XUMHUUYECKUX MOHATUH, HO U PACKPHIBAET HEOOXOAUMOCTh U3YUYCHHS
XHUMHUH BO B3aUMOCBSI3U C MPEIMETaMU €CTECTBEHHO-HAYUYHOTO XapakTepa (Ouomnorus, ¢pusnka, reorpadusi),
TYMaHUTapHOro (JIUTepaTypa, UCTOPHUS) U MPUKIATHOTO (MaTeMaTHKa).

OcHoBHasi uaes1i pPa3pabOTaHHOTO HaMHM Kypca — CIOCOOCTBOBaTh pa3BUTHIO IO3HABATEIBHOTO
MHTepeca yyalluxcs He TOJbKO K XMMUYECKOI Hayke, HO M K Ipolieccy oOyueHHs B 1IeJIOM, YTOObI OHU HE
YTPaTWJIM MHTEPEC U KEJIAHWE U3ydaThb XMMHIO U JPYTHME €CTECTBEHHO-HAYYHbIE NUCLMIUIMHBI B CTapLINX
KJIaccax, OCO3HAJIM LIECHHOCTh XUMUYECKNX 3HAaHUH KaK 4aCTH MUPOBO33PEHUS COBPEMEHHOIO YEJIOBEKA.

MeTopno0rnyeckoii 0CHOBO# pa3zpaboTaHHOro Kypca B ycnoBusax peanusanuun PI'OC BTOporo
MOKOJIEHUsT Mbl H30palM  CHCTEMHO-AEATEIbHOCTHBIA, WHTETPATUBHO-MOIYJIBHBIH W JMYHOCTHO-
OpUEHTHUPOBAHHBIM TOJIXOJbI, HampaBleHHbIE Ha (HOpMHpOBaHME KaK MPEAMETHBIX MPAKTHKO-
OpPUEHTUPOBAHHBIX 3HAHUI U YMEHUH, HETTOCPECTBEHHO CBSA3AHHBIX C )KU3HBIO YEJIOBEKA, TAK U HAa pa3BUTHE
JIMYHOCTH IIKOJIBHHUKOB.



TaKN€ JINYHOCTHBIE PE3YJIbTAThI, KAK:

- (opmMupoBaHHE KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOLICHUM | COTPYAHHYECTBE CO
CBEpCTHHKAMHM, IETbMHU CTapIIero M MJIAJIIEr0 BO3pacTa, B3POCIBIMH B Ipolecce 00pa3oBaTeNbHOM,
OOIIECTBEHHO MOJIE3HOM, Y4eOHO-HUCCIIEI0BATENLCKOM, TBOPUYECKOM U JPYTUX BUIOB JAEATEILHOCTH;

- (¢opMHpoBaHHE IICHHOCTH 3J0POBOTO M Oe3omacHoro oOpa3a JKW3HM; YCBOGHHE IPABUI
WH/IMBUIYaJTbHOTO M KOJUIEKTUBHOI'O 0E30MIaCHOTO MOBEICHHS B UPE3BBIYAWHBIX CHTYalHUsAX, YTPOXKAIOIIUX
YKU3HU U 370pOBbIO JIFOJIEH, PAaBUJI TOBEACHUS Ha TPAHCIIOPTE U HA A0pOrax;

- (opMupoBaHHE OCHOB 3KOJIOTUYECKOH KyJIbTYyphl, COOTBETCTBYIOUICH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHHSI, Pa3BUTHE ONBITA SKOJIOTMUECKU OPUEHTHPOBAHHON pe(IeKCHBHO-OIICHOUYHON 1
MIPaKTUYECKOM JESITeIbHOCTU B JKU3HEHHBIX CHUTYyallUsX — COBNAJAlOT C LEJIEBbIMU YCTaHOBKAMM
pa3paboTaHHOTO HAMH Kypca « Y AUBHUTEIBHAS XUMUS.

Kypc pa3out Ha oTebpHbIE TO3HABATEIBHBIE MOIYIH. M3ydeHne Kax10T0 MOTyJIsl TAaHHON TPOTpaMMBI
OpPUEHTUPOBAHO HA PA3BUTHE JIMYHOCTHBIX KAUECTB LIKOJIbHUKA, a TAK)KE HA METANIPEAMETHbIE UIIPEMETHbBIE
o0pazoBaTeNnbHbIC PE3YIIBTATHl O0YUCHHS YUAIIUXCH.

Tabauua 1. Moayam copep:kanusi Kypca «YIMBUTeIbHAs XUMHUS»

Ne n/n Knacc, xonuuecmeso uacos ¢ mooyne
8 xknacc (34 u) 9 knacc (34 u)
1. |Beenenue (1 u) Beenenwne (1 9)
2. |Maremaruka B XuMuH (4 1) BeriecTBo 1 ombIThI ¢ HUM (8 1)
3. | Xumus B mpupoje (7 4) OueBHIHOE W HEBEPOSATHOE B XUMUYECKHUX peakiusix (12
w)
4. |berToBas xumus (8 9) Cwmecu B ipupojie U TeXHUKe. (8 1)
5. |Xumus v npoayKThl utanus (7 4) 3aKkoHbI XuMuHU. (3 4)
6. |Xumuyeckas sxosorus (5 9) XUMUS 1 IPOMBIIIICHHOCTS (3 1)

Conep:kanue kypca «B XuMuu BCE HHTEPECHO».
8 kuace.
Beenenue (1 4). Mctopus pa3Butust XumMuu. XUMHIeckas a30yKa: CHMBOJIMKA, XUMHYECKast
(dhopMyIa, XuMHYECKOE ypaBHEHHUE.

1. MaremaTuka B xumu (4 4). Macca atoma 1 MoJieKyibl. MaccoBast 10JIst 3JIEMEHTA U PacueThl 10 HEel.
Boznyx u o0bemHast 1071 ra3a B ra30BbIX CMECSX.

IIpaktuueckas padora 1: Monoko u cok...Yrto o61ero?

2. Xumus B npupoje (7 4). Xumus u pusuka. ArperaTHpie COCTOSIHHS BEIIECTB B IPUPOJIE. XUMUS U
ouomnorusi. buorennsie anmeMenTsl. Boga. Bona B mpupoe, cBoiicTBa BObI, AHOMAJIMH BOJIBI.
Kpucrannuueckas u qp. Bojga. XMMHUYECKHUE pEaKLIMM BOKPYT Hac. ['opeHue u tiaeHue.
[IpakTnueckas pabota 2: CpaBHEHUE YUCTON U 3arpsi3HEHHOM BOIbI (OpraHoJIeNTHYECKHUE CBOICTBA,
MMOBEPXHOCTHOE HATSHKEHUE, DIIEKTPOIIPOBOIHOCTE).

3. Xumus B aome (8 4). Xummudeckue BeIIECTBa B HAIEM JI0ME. XUMHUS YUCTOThl. XUMYHUCTKA IOMA.
Conus npupone, conu B kiietke. Kocmeruka u xumus. CTpouTeabHas XUMUSL.

[IpakTuueckas pabota 3: VccnenoBanue cBOWCTB MOIOIIUX CPE/CTB.
[IpakTnueckas pabota 4: BeiBeneHue nsTeH.

[IpakTuueckas pabota 5: [IpurotoBieHue pacTBOPOB Al OBITOBBIX HYX]I.
[lyTemecTBue 1Mo AOMaIIHEN anTeyKe — Urpa.

4. Xumus u npoaykrsl nutanus (7 4). [Ipoaykrel nutanus u sHeprus. [lumieBas eHHOCTH O€IKOB,
KUPOB, yrieBooB. [lumieBsie q06aBku. MOJIOKO U MOJIOUHBIE MTPOAYKTH. KauecTBO MpOayKTOB U
310pOBbE
[IpakTnueckas pabota 6. AHanKu3 cocTaBa MPOAYKTOB MUTAHUS (IO STUKETKAM).

[IpakTudeckas pabota 7. Onpenenenue O6eiaKa U Kpaxmania B MPOAYKTaX MUTAHUS

IIpakTudeckas pabota 8. PacimmdpoBka MumieBsix 100aBOK, UX 3HAUCHUE U JICHCTBHE HA OPraHU3M

YeJI0BeKa.

[IpakTuueckas pabota 9. MccnenoBanue orypra.

5. XuMH$ B IPOMBINLTIEHHOCTH (5 4). XuMHUECKasi IPOMBIILIEHHOCTh MOCKOBCKOI 06acTu.
[Ipodeccuu, cBsA3aHHBIE C HAYKOW XUMHEH. XUMUS B OMOTEXHOIOTUU. JKOJIOTMUECKUI KOMITOHEHT




XMMHUYECKHX MPOU3BOJICTB. DKOJIOTHYECKas O€30MacCHOCTh aTMOCc(hepbl. DKOIOrnyecKas
0€301acHOCTb BOJBI.
Hrpa «Ilocnennuii repoi».

9 kaace.

[IpegycmarpuBaer u3yueHHE M TOBTOPEHHE MaTepuaia MO0 XMUMHUU B XOJI€ BBINIOJHEHHUS pPACUETHBIX U
AKCIIEPUMEHTAIBHBIX 33J[a4, IPOBEICHUS JTa0OpaTOPHBIX OMBITOB W TPAKTHYECKUX pPadOT, CO3MaHUS
HCCIEAOBATEIbCKUX MUHHU-TIPOCKTOB. [Ipr 53TOM MakCMMaabHO TMOJHO JIOJDKHA MPOCIEKUBATHCS
CaMOCTOSITENIbHAs TTO3HABATEIbHAS JIEATEIbHOCTh ywaluxcs. llozuyusi yuumesns COCTOUT B TOM, YTO OH
KOPPEKTUPYET, HHCTPYKTHPYET yUAIIUXCsS M CO37aeT YCIOBHS JUISI CAMOCTOSTEIIbHON OTPaOOTKH 3HAYMMBIX
HaBBIKOB.

Beenenne (1 4) : Xumus u riaodaibHbIC TPOOIEMBI Y€JI0BEUYECCTBA.

I'moGanbHBIEe HKOJIOTHYECKUE MTPOOIIEMBI, CBSI3aHHBIE C XO3IHCTBEHHOM eI TEIbHOCTHIO YenoBeka. Poib
XUMUHU KaK HAyKd B PEIICHUU MTPoOIeM.

1. BemmecTBO ¥ onbITHI ¢ HUM (8 )

Mertoapl uccneaoBaHUsI COCTaBa BEIECTB, MOJCIUPOBAHUE U MPEJCKA3aHUE CBOMCTB MO MOJIEKYJISIPHOU
dbopmyne. MHoroobpasue XUMHUYECKHUX BeEIIeCTB B mpupojae. HampaBiieHus WCHOSb30BaHUSI BEIIECTB B
TEXHHUKE. 3aKOH TMOCTOSIHCTBA COCTaBa BeIleCTBa. BapHaTHUBHOCTH 3a/1a4 C MUCIOJIIb30BAHUEM IOHSTHUS
«MOJIEKyJIsipHast hOpMyJIay.

[Ipaktuueckue 3ausatus: 1. JlJaboparopHoe o6opyaoBanue u Th npu pabote ¢ BemecTBoM.

2. BemecTBa B TeXHUKE U OBITY (03HAKOMJICHHE C XapaKTEPUCTHKAMU OTJICIIBHBIX BEIIECTR).

2. OuyeBH/IHOE H HEBEPOSITHOE B XUMUYECKNX peakuusix (12 v)

XUMHUYECKHE TPEBpAIIEeHUs B TEOPUH M HA MPaKTHUKE. THMBI M YCIOBUS XHMHUYECKHX TPEBpAICHUH.
CuMBOJIBHAST 3alUCh XUMHUYECKON peakiuuu. CTEXHMOMETPHUYECKHUE 3aKOHbI XMMHH. XUMHUYECKas Ienoyka
MpEBpAICHU ¢ yd4acTHEeM HEOPraHWYECKUX BEIIECTB (OTKPBITHIC, TMOJYOTKPHITHIE U 3aKPBITHIE). 3a7aun C
UCIOJIb30BaHUEM Lienouek. OKuUcInTenbHO-BoccTaHOBUTENbHAs peakius. Ocobennoctu OBP B pacTtBopax.
I'mpponus cosen.

[pakTnyeckue 3aHaTud: 1. DKciepuMeHTalIbHbIE 3aJa4i 110 WACHTU(PHUKAIIMN HEOPraHNYECKUX BEILIECTB.

2. AHanu3 NUIIEBbIX MPOIYKTOB Ha COJEPIKAHUE OT/ICJIbHBIX BELIECTB.

3. Oco6ennoctu OBP B pacTBOpax.

3.Cmecu B npupoje u Texuuke. (7 4)

Knaccudukanus cmeceit. [lorstre MaccoBoi 1 00bEMHOM JT0JIM KOMITIOHEHTOB CMECH.

[Ipuponnsie cmecu. PactBopbl. CMecH B MPAKTUYECKOW JEATEIBHOCTH M B JKU3HHU YEJIOBEKA. 3aJadu C
HCIOJIb30BAHUEM CMecel. Anredpandeckuii MoAXo/] K PEIICHUIO 33/1a4 C HCII0JIb30BaHUEM cMecel (pelieHne
4yepe3 CUCTEMY YPaBHEHU).

[paktnueckue 3ausarus: 1. [lpuémel pazgenenus cmeceit. 2. Onpenenenre KOJIMUYEeCTBEHHOTO COJIepKaHus
KHUpa B MOJIOKE.

4. 3akoHbl xumMuH. (3 )

3aKk0oH cOXpaHEeHHs Macchl M SHeprur. OCHOBHBIC Ta30BbIE 3aKOHBI B XUMHUeckoi peakiuu (I eii- Jroccaka,
ABoragpo, MenneneeBa - Kianeiipona). IlpumeHeHue 3aKOHOB B XMMHYECKOW M TPOM3BOACTBEHHOM
MIpaKTHKE (pelieHre MPOru3BOICTBEHHBIX 3a/1a4, HAMUCAHNUE YPABHEHUI XUMUYECKIX PEaKLIni).

5. XuMHS U IPOMbILLJIEHHOCTD ( 3 U).

OTtpaciii XMMUYECKOM MPOMBILITIEHHOCTH. BaykHelne TEXHOIOrn4eCKre NPUEMBbl, UCIIOJIb3YEMBbIE TIPU
MIPOU3BOJICTBE XMMHUECKUX MTPOTYKTOB. XUMUS U JAKOKPACOUHAsI IPOMBILIJIEHHOCTD: IPUPOIHBIE KPACUTEIN
1 UX UCIOJIb30BaHUE, HCKYCCTBEHHBIE KPACKU, TPOOIEMBI 3arpsI3HEHUSI OKPYKAIOIIEH Cpebl U UX PEIICHHUS.
BbriTOBBIE XMMHUYECKHE BEIECTBA (CTPOUTENbHBIE U OTAeT0uHbIe MaTepuanbl, CMC, nekapcTpa).

[pakTuueckue 3anatus: 1. [lonmydeHne mpUpOIHBIX KPACUTENEH U KUCIOTHO-OCHOBHBIX WHAHKATOPOB.

®opma aTTeCTALMM YHAIMXCSH
= TecTupoBaHue nocpeaCTBOM TpeHUPOoBOUHBIX TecTOB I A u EI'O;
= YuacTue B OJIMMIIHaHOM MapadoHe.
Kypc paccuntan Ha 34 gacos B 8 kiacce u 34 yaca B 9 kinacce (1 akageMHUYecKuii 9ac B HECIIO).



Taoauna 2. [lelicTBUsI, HAPaBJeHHbIE HA Pa3BHTHE JHYHOCTHBIX Ka4eCcTB Y4YaluXCH

eticmeus leticmeus KOMMYHUKAMUBHOU eiicmeus pecynamusnoli opueHmayuu
YEeHHOCMHOU opuenmayuu
opueHmayuu
— «YEIIOBEK — | — YMEHHE CIyIIaTh U — IIeTIeTIOIaraHue;
BEIIIECTBOY; BCTyNAaTh B IUAJIOT; — opranu3anus y9eOHOU AeSITeTbHOCTH;
— «YEJIOBEK — | — y4acTBOBAaTh B — COCTaBJICHHE IJIaHA U TIOCTIEI0OBATEIFHOCTH JICHCTBUM;
IPUPOIAY; KOJUIEKTUBHOM OOCYXKJICHHHM |— OpraHu3anus padodero mMecrta B y4eOHOW ayauTOpHH,

— «4EJI0BEK —
3JI0pOBBIN 00pa3

KU3HI,

— YCIIOBCK —

mpooIeM;
— YCTaHaBJIMBAaTh U

MOJIEPKUBATH HEOOXOUMBIE

KOHTAaKThI C YHaCTHUKaMU

B
TOM YHCJIE XUMHUYECKOH J1abopaTopun);

— KOHTPOJb B (popme cimueHus criocoba ASHCTBUA U
ero

pe3yibpTaTa ¢ 3aJlaHHBIM 3TaJIOHOM C IICJIbIO
0oOHapyXeHUs

OTKJIOHEHHH W OTIIMYNI OT DTAJIOHA;

rpaXkaaHcKas | 00pa30BaTeIbHOIO MPOLECcca; |— KOPPEKIUs — BHECEHHE HEOOXOTUMBIX OIMOJIHEHUN
u
MTO3ULUS»; — BJIaJICHUE ONPEJICNICHHBIMU | KOPPEKTUB B IJIJaH U CHOcoO JeicTBUs B
ciydae
HOpMaMH MIOBEJIEHUS B pacxoKJIeHusi 3TajOHa, pPEaJbHOro JACUCTBUS U
ero
0OIIEeCTBEHHBIX MECTaX POIYKTa;
— OILIGHKa — BbIJIEJIEHUE U OCO3HAHHE y4alluMcs TOTO,
YTO
y>K€ YCBOEHO U YTO €elle MOJIEKHUT YCBOEHHIO,
OCO3HaHUE

KayecTBa U YPOBHSA YCBOCHUS;

— C&MOper.TIHHI/ISI — yMeHI/Ie an/maraTL BOJICBELIC yCI/IJ'II/ISI
51

MIPEOJI0JIeBaTh TPYAHOCTH, MPEMATCTBUS ISt
JOCTHKEHUS

een

B kypce npeaycMoTpeHBl ciieayromue myTd (popMupoBaHus ACHCTBUI, HAIIPABICHHBIX HA pa3BUTHE
JMYHOCTHBIX KaueCTB Y4alIUXCs.

Ilymu ¢hopmuposanus deticmsuii yeHHOCMHOU OPUSHMAYUU.
— JIMCITYThI, UCCIEIOBAaHUSA U OOCYXJIEHHUS Ha TeMY 3KOJIOIMUECKON HAIpaBICHHOCTU: «XHUMHUS IUTAHUSY,
«bbITOBasA XUMHUA», «MeauuUHCKas XUMHUA», «IIpobieMsl 3arpsi3HEHNs BO/IbI, BO3yXa Ha TEPPUTOPHH Kpas,
CTpaHbl, MUPa», «AJCKOe 03epo», «Byikanbl n ux nociaencTsus», «4to takoe cmor? IIpuunHbl U BIUSHUE
€ro Ha OpraHu3M 4eJIOBEKa»
— pa3paboTKu yyeOHBIX NPOEKTOB O BOJE, BO3AYXE, XUMUYECKUX aCHEKTaxX MPOU3BOJACTB, IPUPOJIHOM rase,
UX POJIM B )KU3HU YeJIOBEKA U MpoOeMax 3arpsa3HEeHHs OKpYyKaroweil cpenpl.
— COOOILIEHUS O BIMSHUM BEIIECTB HAa YEJIOBEKA U OKPY>KAIOLIYIO CPEeay;
— pa3paboTKa U 3amuTa Y4eOHBIX IMPOEKTOB C BaJCOJIOIMUECKHM HalpaBlIEHUEM, IJe IIaBHBIM O0OBEKTOM
ABJISAIOTCS MPpoayKThl nuTanus («okonan u 3m0poBbe netein», «HTo BeIOMpaeT Mosiooe nokosexue: Ilerncu
WA MOJIOKO», «MopoxkeHoe», «MeJ 1 ero nojib3a», «Xiaed — BceMy rojioBay);

Ilymu ghopmuposanus oeticmeuti KOMMYHUKAMUBHOU OPUEHMAYUU.
— COBMECTHas pa3paboTKa U 3allUTa IPOEKTOB MUHHU-TPYIIIAMH YYALIUXCs 110 2—3 YelIOBEKa,
— y4acTHe UIKOJbHUKOB B AUJAKTUUECKHX UTPax;
— paboTa B nape (IIpy BBIIIOJHEHUH JIAOOPaTOPHON pabOThI, CAMOCTOSTEILHON paboThI);
— 3JIEMEHThl JMCKYCCHM, Oeceslbl Ha YpPOKax IpU M3YYEHHU HOBOHW TEMbl, IPU 3aKPEIJICHUH H3Y4YEHHOI'O
MaTepuaa.

Ilymu ghopmuposanus oeticmsuii pe2yIsimueHOU OpUeHmayuiL:
— OCBOEHME MpaBWJI TEXHUKHU OE30MacCHOCTU IMpH paboTe C BellecTBaMH B XMMHUYECKOH jJabopaTopuu U B
OBITY (BBINOJIHEHHE Ja00PATOPHBIX pabOT B XUMHUECKOH JIaOOPaTOPUH, JOMAIIIHET O SKCIIEPUMEHTA);
— pelIeHue SKCIEPUMEHTAIbHBIX, KAUECTBEHHBIX U KOJINYECTBEHHBIX 33/1ay;
— (GopMyIHMpOBaHHUE LIETH, TUIAHUPOBAHHUE U MPOBEACHUE MPOCTEHIINX OMBITOB U U3MEPEHHUH MPU MOMOLIH
HanboJiee yacTo UCIONIb3yEeMBbIX TPHOOPOB;
— Mpe/ICTaBIIEHUE Pe3yIbTaTOB U3MEPEHUI B BUJIE TAOJIHII,
— (opMynHpOBaHUE BEIBOJIOB HA OCHOBE HAOIOACHUH;




— pa3paboTKa MPOEKTOB BaJICOJIOTHUECKOTO 3HAYCHUS;
— BHECEHHE HEOOXOIMMBIX JOMOJHEHUN WM U3MEHEHUH B Clydae HEBEPHOTO PEUICHHS C YYETOM OICHKU
MOJIy9€HHOTO pe3yJbTaTa CaMUM OOYYaIOIIUMCS, YIUTENIeM, TOBapuIiamMu (padoTa Ha/l OITUOKaMHM ),
— OCO3HAHHUE KaueCTBa U YPOBHS YCBOEHHOI'O MAaTE€pHaIa;
— IIPEOJI0JICHUE TPYIHOCTEHN Ha ITyTH JOCTUKEHUS LIEJIEH.

bnok no3naBaTeNbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUIH SIBISCTCS BEILYLIUM U MPOXOIUT «KPACHOM
HUTBIO» dYepe3 BeCh KypC, IIOCKOJIbKY KaueCTBEHHbIM Y4eOHBIN Tpouecc JH0JKeH ObITh yueOHO-
MO3HABATEIbHBIM, HANpaBJeH Ha (HOPMHUPOBAHHME IEPBOHAYAIBHBIX YMEHUH B TMpOLECCe MOCTAHOBKU M
pelIeHur pa3Horo poja 3aaay (mpoodyem).

[Ipu wm3ydyeHum pa3pabOTaHHOTO Kypca UIKOJBHUKH OCBAaWBAIOT CIEAYIOIINE HO3HAGAMENbHblE
YHUgepcanpHvle Oeiicmeusa: oOUIeydeOHble, JOIMYECKHE, 3HAKOBO-CUMBOJIMYECKHME M IMPOOIEMHO-
IIOMCKOBBIE.

IInanupyembie pe3yJbTaThl:

IlpeaMeTHpIe Pe3VALTATDL:

1) popmupoBanue u pa3BuUTHE Y4YEOHOH KOMIIETCHTHOCTH OOYYaIOIIUXCS CpEACTBAMU Kypca:
MMOHMMAaHHE XMMHUYECKOI0 3bIKAa, YMEHHE NPOU3BOJIUTH MAaTEMaTHUECKUE PACUEThl, OTPAXKAaTh XUMHUECKUE
SIBIICHUS TOCPEACTBOM HCIOJIb30BaHUS XUMUUYECKUX CUMBOJIOB;

2) oBNaficHHEe TPHOOpPETEHHE OINbITa OCYIISCTBICHHUS IENIECOO0pa3sHON W Pe3yJIbTaTUBHOM
NeSITENIbHOCTH;

3) pa3BuTHE CIOCOOHOCTH K HENPEPHIBHOMY CaMOOOPa30BaHHIO: CAMOCTOSATEILHOMY MPUOOPETEHHUIO
W UHTETpaly 3HAHUM, KOMMYHHKAallMd U COTPYAHMUYECTBY, 3()(PEeKTUBHOMY pelIeHUI0 (pa3perieHuo)
mpo0sieM, OCO3HAHHOMY HCIIOJBb30BAaHUIO HH(MOPMAIIMOHHBIX W KOMMYHMKAIIMOHHBIX TEXHOJIOTHIA,
CaMOOpPraHU3aLUU U CAMOPETYJIALINN;

4) obecrieyenne MpodhecCHOHATBHON OpPUEHTAIUH 00y YarOIINXCS.

MeTanpeIMEeTHRIC PE3VILTATEI:

PasButne ymenus

1) caMOCTOSATENBHO ONPEACNIATH ENU JACATSIBHOCTH U COCTABJIATH IUIAHBI JACATCIBHOCTH;

2) CcaMOCTOSATENILHO OCYIIECTBIATh U KOPPEKTUPOBATH JCATSILHOCTD;

3) UCMoJB30BaTh PA3HOOOPA3HBIC PECYPChI TS JOCTH)KEHHSI TOCTABJICHHBIX IIEJeH U peaan3aluu

IJIJAHOB JESATEIbHOCTH;

4) MpOAYyKTHBHO OOIIATHCS M B3aUMOJICHCTBOBATh B MPOIIECCE COBMECTHOM JICATEIBHOCTH,

5) mpoBOIUTH CaMOCTOATEIbHYIO HHOOPMAIIMOHHO-TT03HABATEIILHYIO JICATEIbHOCTD, BKITFOUasi yMEHHE

OpUEHTHPOBATHCA B  PA3IMYHBIX HCTOYHUKAX HMHPOpPMAIMM, KPUTUYECKH OLIEHUBATH U

HMHTEPIPETUPOBATH HHPOPMAIIHIO, TOTYYaeMYIO U3 Pa3INYHbIX HCTOYHUKOB;

6) wucnonb3oBath cpeacTBa KT ¢ cobmronenrnemM TpeOOBaHM S3prOHOMUKH, TEXHUKU O€30IaCHOCTH,
TUTHEHBI, PecypcocOepekeHns, MPaBOBBIX U ATHUECKUX HOPM, HOpM UH(GOPMAIITMOHHOMN O€30MaCHOCTH;

7) CaMOCTOATEIIBHO PEryJIMpOBaTh COOCTBEHHYIO [I03HABATEILHYIO JICATEIBHOCTh C  Y4ETOM
IPAKJIAHCKUX U HPABCTBEHHBIX IIEHHOCTEH;

8) JOrMYHO M TOYHO W3JIaraTh CBOIO TOYKY 3PCHHUs, HCIIOJIb30BaTh a/ICKBATHBIC SI3bIKOBBIC CPE/ICTBA;

JIMYHOCTHEIC PE3V/ILTATE

1) opmupoBaHUEe POCCUHCKON TI'paKTaHCKOW HICHTUYHOCTH, MAaTPUOTH3MA, YBAXKEHHUS K CBOEMY
HapoJly, YyBCTBa OTBETCTBEHHOCTH nepe PoauHol, ropocTu 3a CBoOi Kpaii, cBoro Poiuny;

2) BOCIIMTAHHE AKTHMBHOTO M OTBETCTBEHHOTO YJIEHa POCCHHCKOrO OOINECTBA, OCO3HAIOIIETO CBOH
KOHCTUTYLMOHHBIE MpaBa U 00S3aHHOCTH, YBAKAIOUIETO 3aKOH M MPABOIOPSIOK, 00Ia1al0IEero 4YyBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA, OCO3HAHHO  TMPUHUMAIOLIETO  TPAJUIMOHHbIE  HAIMOHAIbHBIE U
o0I1IeueI0BEYECKUE TYMAHUCTHUECKHUE U JEMOKPATHUYECKHE [ICHHOCTH;

3) chOpMHUpPOBaHHOCTH ~ OCHOB ~ CaMOpa3BUTHS W CAaMOBOCIUTAHHS B  COOTBETCTBHHC
00I111€4eTI0BEYECKMMHU LIEHHOCTSIMU U MJIeaJIaMU I'PakITaHCKOT'0 00I11eCTBa;

4)TOTOBHOCTbH M CIIOCOOHOCTH K CAMOCTOSITENBHOM, TBOPUECKOH M OTBETCTBEHHOU JEATEIHHOCTH;

5) rOTOBHOCTh M CIIOCOOHOCTh BECTH JAMANOr C JAPYTHMH JIIOABMH, JOCTUTaTh B HEM
B3aMMONOHUMAHUS, HAXOJUTh OOIIKE IeJH U COTPYAHUYATH JJIS UX TOCTUKEHHUS;

6) HaBBIKK COTPYAHUYECTBA CO CBEPCTHUKAMU, B3POCIIBIMU B y4eOHO-UCCIIEI0BATEIbCKON, IPOCKTHOM
U IPYTHUX BUJAX JEATEIBHOCTH;

7) HpaBCTBEHHOE CO3HAHME M TIOBE/ICHHE Ha OCHOBE YCBOCHUS OOIICUEITOBEUECKUX IEHHOCTEH;

8) roTOBHOCTH M CITIOCOOHOCTh K CaMOOOpa30BaHMIO, Ha MPOTSHKEHUU BCEH JKU3HU, CO3HATEIHLHOE
OTHOIIIEHHE K HETPEPHIBHOMY 00pa30BaHUIO KaK YCIOBUIO YCIEUTHON MpoecCHOHAIbHON U 00IIeCTBEHHOM
JESITENIBHOCTH;

9) npuHATHE IICHHOCTEW 3I0pPOBOro U 0€30MacHOr0 00pasa KU3HU, HEPUATHE BPETHBIX IIPHBHIYCK;



10) oco3nannblii BbIOOp Oymymieit mnpodeccud W BO3MOXKHOCTEH peaju3alud  COOCTBEHHBIX
KU3HCHHBIX IJIAHOB;

11) chOopMHUPOBAHHOCTh ~ DKOJOTHYECKOTO  MBINUICHUS, IMOHUMAHHs  BIUSHHUS  COLUAIBHO-
SKOHOMHYECKHUX MPOIIECCOB HA COCTOSHUE TIPUPOTHON U COLUATBHON CPEeIbl; TPHUOOPETEHUE OIBITA YKOJIOTO-
HAIPaBJICHHOU JIEATEIBHOCTH;

B pesynbpraTe 0CBOEHMS JaHHOTO Kypca

Obyuarowuecs Hayyamcs:

— MCKATh U BBLACTATH HE0OX0AMMYIO HH(pOpMAIHIO, B TOM uucie ¢ nomomsio UKT;

— CMBICIIOBOMY YTEHHUIO, W3BIICUCHUIO HEOOXOIUMON MHPOPMALUU U3 MPOCITYIIAHHBIX TEKCTOB,
OTIpeJICIIEHUIO0 OCHOBHOM 1 BTOPOCTENIEHHON HH(OpMAaIHH;

— CaMOCTOSITETIHbHOMY (POPMYITHPOBAHUIO TIO3HABATEIHHOM 1IETIH;

— MIOCTPOCHUIO PEYEBOT0 BHICKA3BIBAHHS B YCTHON M MUCBMEHHOM (opMax;

— TIOCTaHOBKE ¥ (JOPMYIUPOBAHUIO IEJTH, TIPOOIEMBI;

— BBIOOPY paIMOHATBHBIX CITIOCOOOB PEIICHUS 33129,

— CTPYKTYPHUPOBAHUIO 3HAHMI;

— peduIeKCuu U CaMOOIICHKE.

Obyuarowuecs noay4am 603MOHNCHOCIb HAYUUMbBCA

A) Jlocuuecukm oeticmsusim -

— aHAJIM3UPOBATh, CPABHUBATh, KIIACCUPHUIIMPOBATH 0OBEKTHI, 0000111aTh MOJIYyYEHHbIE TaHHBIE;

— CTPYKTYypUPOBATh 3HAHUS;

— YCTaHOBJIMBAThH MIPHYNHHO-CIICJICTBEHHBIE CBSI3H,

— COCTaBJISATh JIOTUYECKHUE IIETIOYKH MTOCIIEI0BATEIbHBIX IEHCTBUM NPHU pELICHUH 33]1a4;

— CaMOCTOSITENIbHO CO3/1aBaTh CIIOCOOBI pelIeH s Mpo0aeM TBOPUYECKOTr0 U TIOMCKOBOTO XapakTepa.

b) 3uaxoeo-cumsonuueckum oeticmsusim -

— MOJIEIMPOBAHUIO XUMUYECKUX OOBEKTOB;

— IIpeoOpa30BaHUIO MOJIENH C LENbIO BBISIBICHHS OOLIMX 3aKOHOMEPHOCTEH;

— HCIOJb30BAaHUIO CUMBOJIOB U 3HAKOB U1 MOJIETIMPOBAHUS MaTEMaTHUECKON 1 XUMUYECKON
COCTaBJISIIONIEH (OTIOPHBIE CXEMBI, CAMBOJIBHBIC 3aITHCH );

— paboTe ¢ XUMHUYECKHM TEKCTOM.

B) Iouckoso-uccnedosamenbckum Oeucmeusm -

— BBICKa3bIBAaHUIO MPEIOI0KEHUH, 00Cyk1eHne MpoOIeMHBIX BOIIPOCOB, TOCTAHOBKA LIENH;

— COCTaBJICHUIO IJIaHA POCTOT0 SKCIIEPUMEHTA MPHU HCCIEA0BaHNUH BEIIECTB, SBJICHU, paCTBOPOB;

— BBIOOPY pelIeHus U3 HECKOJIBKUX MPEUI0KEHHBIX BAPUAHTOB, KPATKOE €ro 000CHOBAHUE;

— BBISIBJICHUIO (TIPU PELICHUH Pa3HOXapAaKTEPHBIX 3a/1a4) U3BECTHOT'O U HEM3BECTHOIO;

— MpeoOpa3OBaHUI0 MOJIENIM B COOTBETCTBHM C COAEpKaHMEM y4eOHOro mMaTepuaia M MOCTaBICHHOMN
y4eOHOH LIETIBIO.
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TemaTnuyeckoe JIAaHUPOBaHKE
BHEYPOUYHOH JeATeTbHOCTH «B XUMUM BC€ HHTEPECHO»

8 kiacc
ypo Coaep:xanue (pa3jiaeibl, TeMbI) KoanuecTBo
Ka JacoB
1. Beenenue (1 )
1 HcTopus pa3BuTHs XUMUH. XUMHUYECKast a30yKa. 1
2. MatemaTtuka B xumui (4 )
2 Macca aTromMa ¥ MOJIEKYJIbI 1
3 MaccoBasi 1011 3JIEMEHTA U PACUYETHI IO HEX. 1
4 Bo3ayx u o0bemMHas 1071 ra3a B ra30BbIX CMECSX. 1
5 IIpakTueckas padora 1. Mojoko u cok...Urto obmero? 1
3. Xumus B npupoze (7 4)
8] Xumus v pusnka. ArperaTHble COCTOSIHHS BEIIECTB B IPUPOJIE. 1
7 XuMmug ¥ Onosiorus. buoreHusie DJIeMEHTEL. 1
8 Bona. Boga B mpupoze, cBoicTBa BOibl, AHOMAJIUU BOJIBI. 1
0 Kpucrannuaeckas u ap. Boja. 1
10 [pakTudeckas padora 2: CpaBHEHHE YNCTOM U 3arPS3HEHHOMN BOIBI 1
(opraHoJIeITHYECKUE CBOWCTBA, ITOBEPXHOCTHOE HATSKEHUE,
AJIIEKTPOIPOBOTHOCTB ).
11 XMMHYECKHE PEAKIIUH BOKPYT HAC. 1
12 I'openue u TiieHue. 1
4. Xumus B 1ome (8 u)
13 XHWMHYECKHE BEILIECTBA B HAIIIEM IOME 1
14 Xumusa yucToThl. IIpakTudeckas padota 3. MccnenoBanue CBONCTB 1
MOIOIIIHUX CPEJICTB
15 XumuncTtka noMa [Ipakrudeckas pabora 4: BriBeneHue nareH 1
16 [TyTemecTBre 10 JOMaITHEN anTeyKe - Urpa 1
17 [IpakTtuueckas padota 5: [IpuroroBieHne pacTBOPOB AJiI OBITOBBIX HYX]I. 1
18 Conu B mpupoe, COIN B KIIETKE. 1
19 KocMeTuka n xumus 1
20 CrpouTenbHask XUMUSL.
5. Xumust v npoayKThl mutanus (7 1)
21 [IpoayKThl MUTAHUS U SHEPTUSL. 1
22 [TumeBas IeHHOCTH OEJIKOB, KUPOB, YriieBo0B. [IpakTrueckas paboTa 6. 1
AHanu3 coctaBa NPOAYKTOB MUTaHUA (TIO STUKETKaM).
23 [IpakTuyeckas pabota 7. Onpenenenue 6emaka 1 Kpaxmala B IpOAyKTax 1
MMUTaHHUA
24 [Tumessie nob6aBku. [IpakTrdeckas padora 8. PacmmdpoBka MUIIEBBIX 1
n00aBOK, MX 3HaYEHHE U JACWCTBHE HA OPTaHU3M YeTOBEKa.
25 Monoxko u MonouHble PoAyKThl. [IpakTHueckas padota 9. MccnenoBanue 1
Horypra.
26 KadecTBO NpoyKTOB M 310pOBbE
27 CocTaBiieHHE «IPaBUIBLHOTOY» palliOHA 1
6. Xumus B npomMbInieHHoCcTH (5 9)
28 XuMHYecKasi IPOMBIIIIEHHOCTh MOCKOBCKO# 00macTu 1
29 [Mpodeccuu, cBsi3aHHBIE C HAYKOH XUMHUEH 1
30 Xumust B ONOTEXHOJIOTHH. 1
31 DKOJOTUYECKHI KOMITOHEHT XUMHUYECKUX MTPOU3BOJICTB. 1




32 Dkonoruyeckasi 0€30MacHOCTh aTMOC(EPHI. 1
33 Dkonornueckas 0€30MaCHOCTh BOIBI 1
34 Hrorosoe 3ansarue (urpa «llocnennuit repoi) 1




TemaTH4yeckoe NJIAHNPOBaHHUE
BHEYPOYHOH AeATeIbHOCTH «B XUMHHM BCE HHTEpPECHO»
9 kJace

Ne Copneprxanue (paszenbl, TEMbI YPOKa) KomnuuecTBo
ypoKa 9acoB
1. Bsenenue (1 4)
1 ‘ Xumus 1 rio0ansHbIe MPOOIIEMBl YeTOBEYECTBA. 1
1. BemecTBO M ONBITHI ¢ HUM (8 u)
2 Mertobl uccneoBaHus COCTaBA BEIIECTB 1
3 [IpakTnueckoe 3anstue: 1. Jlaboparopuoe obopynosanue u Th npu padore 1
C BEIIECTBOM.
4 MonenupoBaHue U IpeICKa3aHUe CBOMCTB 110 MOJIEKYJISIpPHOM (opMyiie 1
5 MHoroo6pasue XHMHYECKHX BEIIECTB B mpupoje. lIpakTudeckoe 3aHATHE 1
2. BeniecTBa B TEXHUKE U OBITY
6 Hamnpasnenuns ncnonb30BaHMs BEIIECTB B TEXHUKE. 1
7 3aKoH MOCTOSTHCTBA COCTaBa BellecTBa. Vcmoap30Banme MOHITHS 1
«Xumuueckas (opMyIia B XUMHYECKUX 3a1a9aX)»
8 3aKOH MMOCTOSIHCTBA COCTaBa BellecTBa. Mcronp30BaHNE TTOHSTHS 1
«Xumuueckas (opMyIia B XUMHYSCKHX 3a1a9aX)»
9 [TpoBeneHne MUHU — BBICTYILICHUS, TIOCBSIIIEHHOTO TIPE3CHTAIINN U 3aIIUTE 1
3aMBICJIOB TIPOEKTOB.
2. OueBH/IHOE H HEBEPOSITHOE B XUMUYeCKHX peakuusx (12 u)
10 XHWMHUYECKUE PEBPAILCHHS B TEOPUU U HA IPAKTHUKE. 1
11 TuIbl ¥ yCIOBHSI XUMHYECKHUX ITPEBPAILICHMI. 1
12 CuMBOJIbHAS 3aMMUCh XUMUYECKOW PEAKIIUH. 1
13 CrexroMeTpHIeCKUEe 3aKOHBI XUMHUH. 1
14 CTexXnoMeTprIeCKre 3aKOHBI XHMHH. 1
15 XuMHuYecKas 1ermovKa MPeBPAICHUN ¢ y4aCTHEM HEOPTaHUYECKUX BEIIECTB 1
16 3agaun ¢ UCIOJIL30BAHUEM LIETIOYEK. 1
17 [IpakTrueckoe 3ansaTue 3. IKCIEPUMEHTAIBHBIE 3a7]a41 110 WACHTU(DUKAITUN 1
HEOPraHMYECKUX BEIECTB.
18 OKHCIIUTENTEHO-BOCCTAHOBUTEIbHAS PEAKITHS. 1
19 [Ipaktuueckoe 3ansaTue 4. Ocobernoctu OBP B pacTBopax.
20 [IpakTryeckoe 3aHsATHE 5. AHAIW3 MHUIIEBBIX MPOIYKTOB Ha COJCP)KAHHE 1
OTJICJIbHBIX BEILECTB.
21 IM'uaponus conei. 1
3.Cmecu B nipupoje u Texuuke. (7 4)
22 Knaccuduxkanus cmeceid. 1
23 ITonsarre MaccoBOi U 0OBEMHON JOJIU KOMIIOHEHTOB CMECH. 1
24 [Ipaktryeckoe 3ansTue: 6. [I[puémel pa3aeneHus cMecen. 1
25 3ajauy ¢ UCIOJIB30BAaHUEM CMecer 1
26 AnreOpandecKuid MoX0/] K peIISHUIO 33]1a4 C HCIIOJIb30BAHUEM CMECEH 1
27 AnrebpandecKuii MoX0/] K PeIICHUIO 33]1a4 C UCIIOJIb30BAHUEM CMECEH 1
28 [IpakTuueckoe 3anstue /. OrnpeneneHre KOIUYECTBEHHOTO COJEPIKAHUS 1
KHUPa B MOJIOKE.
4. 3akoHbl xumu. (3 )
29 3aKOH COXpaHEHMs MACChl U SHEPTUU. 1
30 OcHOBHBIE Ta30BbI€ 3aKOHBI B XUMUYECKON PEAKIINH 1
31 [IpumeHeHre 3aKOHOB B XUMHUUYECKOW U IPOU3BOJACTBEHHON MPAKTHUKE 1
5. XuMusi 1 IPOMBILILJIEHHOCTD (3 1)
32 OTtpaciayu XuMUYeCKON TPOMBIIUIEHHOCTH. BHITOBbIE XUMUYECKHE BEIIECTBA 1
33 IIpaktuyeckoe 3anstue 8. [lomydeHne npupoaHBIX KpacuTeaen u 1
KHCIIOTHO-OCHOBHBIX HHJMKATOPOB.
Hroro 33 yaca




