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IHosicHuTEeIbHAA 3aIIUCKA
K pa0oueil mporpaMMe BHEYPOYHOH 1eATEJIbHOCTH

Pabouas mporpamMMa BHEYPOUHOH NESATEIBLHOCTH MO XMMHUHU B §8-9 KiaccaxX COCTaBlieHa Ha OCHOBE
denepanbHOr0 KOMIIOHEHTa TOCYIAapCTBEHHOI'O CTAHJApTa CpelHEero oluero odpa3oBaHMs, INPUMEPHOM
IpOorpaMMbl 3JIEKTHBHOTO Kypca «Xumus B ObiTy» H.A.®DumaroBa, M.M. HosukoBa («IIporpamMmer
ANIEKTUBHBIX KypcoB. Xumusa. IIpemnmpodunpHoe oOyuenue. 8-11 kmaccel.» M,:»/poda» 2007 r.,
CocraButens H. B. T'yOmHa) m mnporpaMMbl MporeAeBTHYECKOro kypca xumuu «Xumus 7» O.C.
I"abpuensna, M.: JIpoda, 2021r.

Pabouas mporpamma, a TakXke TEMaTHYECKOE IUIAHMPOBAHHWE COMNIACHO Y4eOHOMY IIJIaHy
npexacrasienbl 35 u/rox (1 u/Hen) u peanusyercs B TedeHue AByX JieT (8-9 kiacchr).

[IporpaMMa HOCHUT pa3BHUBAIOILYIO, JEATEIBHOCTHYIO M IPAKTUYECKYIO HAIPaBIEHHOCTD.
Copepxanue nporpaMmsl pacIIUPSIET NPEICTABICHNAE YUaIUXCd O XUMUYECKHUX BEILECTBAX, UCIIOJIBb3yEMbIX
B OBITY, MEUIIMHE, 1aCT MMOHATHE O MPOIYKTAX MUTAHUS U UX BIMSHUU Ha KHU3HEIEATSIbHOCTh YEJIOBEKA.

AKmyanbHocmb JTaHHOTO Kypca 00ycCIIOBJIEHa:

- HEOOXOIMMOCTBIO COCTUHEHHUS TPEIMETHOTO 3HAHUS C )KU3HEHHBIM KOHTEKCTOM, YTO SIBJISETCS BaXKHBIM
yCJIOBHEM Ji1 OPMUPOBAHUS BHYTPEHHEN yueOHON MOTHBAIUY;

- BO3MOXHOCTBIO (hOPMHUPOBaHMSI HAAIPEIMETHOIO U MEXKIIPEIMETHOTO B3IJIsa Ha IPUPOLY U3y4aeMoro;

- pa3BUTHEM caM000pa30BaTENIbHbIX YMEHUIN U HaBBIKOB;

- BOCTpeOOBaHHOCTBIO MOJYYEHHBIX 3HAHUN B IPAKTUUYECKOH 1€ TEIbHOCTH;

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

- HUIMYHEM B IIIKOJIE BCEX HEOOXOIMMBIX PECYPCOB ISl IPOBEICHHS JAHHOTO Kypca.

[IpuopuTeTHble HampaBlieHUs pPa3BUTHs IIKOJIBHOTO oOpa3oBaHuss B Poccum  onpeneneHbl
cienyomuMu Jokymentamu: 1. @exnepanbubiii 3akoH ot 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccwuiickoit @eneparumn» (manee — D3). 2. O®enepanbHblii  3akOH  Poccuiickoit  @enepauuu  OT
14.07.2022 No 295-®3 «O BHecenun nsmenenuii B dGenepanbHblii 3akoH «O06 obpazoBanuu B Poccuiickoii
@eneparun». 3. DenepanbHblii 3akoH Poccuiickoit deneparu ot 24.07.1998 Ne 124-D3

«O0 oCHOBHBIX rapaHTHsX npaB pedeHka B Poccuiickoii @enepanumn» (B penakuuu 2013 r.).
denepanbHblii TOCYAapCTBEHHBIM CTaHIApT BTOPOrO MOKOJEHHUs JUIsl HayalbHOM, cpenHeill (OCHOBHOH u
noJiHOM) 1miKoabl. HOBBIM cTaHAapT JUisi OCHOBHOM IIKOJIbI OPUEHTHPOBAH HA CTAHOBJIIEHHE TaKUX
JIUYHOCMHBIX XaPAKTEPUCTUK BBITYCKHHUKA (ITOPTPET BBIMTYCKHUKA OCHOBHOM IIKOJIBI»), KaK:

— YMEIOUUN YYMUTbCS, OCO3HAIOLIMN Ba)XKHOCTh OOpa3oBaHUS U CamMOOOpa3oBaHUS MJS KU3HU U
JesTeIbHOCTH, CIOCOOHBIN MPUMEHATH MOTy4YE€HHbIE 3HAHUS Ha IPAKTHKE;

— OCO3HAHHO BBINOJHSIONIMN MpaBuiIa 3J0POBOIO U 3KOJOTHYECKH I11eJIeCO00pa3Horo odpasa >KU3HU,
0€30MacHOTO JUIsl YelIoBeKa U OKpYXKarolllel ero cpespl;

— OPUEHTHUPYIOILUICS B MUpe MpodeccHii, HOHUMAIOIIUi 3HaueHHe MPO(heCCHOHAIBHON AeITeIbHOCTU
JUI YeJloBeKa B MHTEpecax YCTOWYMBOTO Pa3BUTHS OOIECTBA U IPUPOABI U JIp.

OpuuM M3 myTel peanu3alyuy 3a/ay, MOCTABIEHHBIX MEpPE] OCHOBHOM IIKOJION B YKa3aHHBIX BBIIIE
HOPMATHUBHBIX JOKYMEHTaX, Mbl CUYMTAEM pa3BUTHE U COBEPUICHCTBOBAHHWE OOYUYEHHsS MIKOJIHHHUKOB
Ba)KHEHIIe ecTeCTBEHHO-HAYYHON IUCHUIUIMHE — XWMHH, BKIIOYas JIONOJHUTENIbHbIE BHEYPOUYHbBIE
3aHSTHS, HAIIPABJICHHBIE HA COBEPLUIEHCTBOBAHME 3HAHWN OCHOBHBIX XMMHWUYECKUX NOHSITHUH M NPHUHLUIIOB,
pa3BUTHE KPEATUBHBIX Ka4eCTB 00y4arOIINXCsl.

Onupasce Ha wuccnenoBanuss B obmactu oOydenus (I'abpuensna O.C., Jobpotuna .M.,
Manunosckoit 10.B., OctpoymoBa W.I'., Tpurybwax W.B., Tpyxunoit .M., Illenexosa JIL.M.,
Yepuobenbckoi .M. u ap.), npeasiaraeTcsi UHTETPaTUBHBIA Kype «Y TUBUTEIbHBIA MUP XUMUN», KOTOPBINA
OpUEHTHPYET UIKOJbHUKOB HE TOJbKO HAa H3yYE€HHE NEPBOHAYAIBHBIX XMMHMUYECKHUX TOHSATHH, HO H
packpbiBaeT HEOOXOAMMOCTbh M3Y4YEHHsST XUMHHM BO B3aMMOCBS3M C IPEIMETaMH €CTECTBEHHO-HAYYHOTO
xapakrepa (6uoiorusi, ¢usuka, reorpadus), TyMaHUTApHOrO (JIUTEpaTypa, HUCTOPUSA) M MPHUKIATHOTO
(MaTemaTHKa).

OcHoBHasi uaesA pa3padOTAaHHOIO HaMH Kypca — CIIOCOOCTBOBaTh Pa3BUTHIO IO3HABATEIHBHOTO
MHTEpeca yJaluxcs He TOJIbKO K XMMHUYECKOM Hayke, HO U K Ipoleccy 00ydeHHs B LI€JIOM, YTOObI OHH He
YTPaTWJIM MHTEPEC U XKEJIaHWE U3ydaTb XMUMHIO U APYTHUE €CTECTBEHHO-HAYYHbIE AMCLMILIMHBI B CTapLIMX
KJIacCax, OCO3HAJIM LICHHOCTh XUMUYECKHUX 3HAaHUI KaK 4aCTU MUPOBO33PEHHUS COBPEMEHHOIO YEJIOBEKA.

MeTomoJi0rnyeckoii O0CHOBOHM pa3paboTaHHOTO Kypca B ycnoBusx peanusaimun @I'OC BTOporo
NOKOJIEHUsT Mbl M30pald  CHCTEMHO-IEATEbHOCTHBIM, WHTErPaTUBHO-MOAYJIbHBII ¥  JMYHOCTHO-
OPHEHTUPOBAHHBII MOJAXOMABI, HampaBleHHbIe Ha (OpPMUPOBAHME KaK MPEAMETHBIX IPAKTUKO-
OPUEHTUPOBAaHHBIX 3HAHWM W YMEHHH, HEMOCPEICTBEHHO CBA3aHHBIX C JKM3HBIO 4YEJIOBEKA, TaK M Ha
pa3BUTHE JIMYHOCTH LIIKOJIBbHUKOB.



TAKUC JINYHOCTHLIC pe3yanaTI>1, KakK:

- ¢dopMHpOBaHHE KOMMYHHMKATUBHOW KOMIIETCHTHOCTH B OOIIEHHMM H COTPYAHUYECTBE CO
CBEPCTHHKAMH, JETHbMH CTapIIeT0 M MIAJAIIEr0 BO3pacTa, B3POCIBIMH B TpoOIeccCe 00pa30BaTEIbHOM,
0OIIIECTBEHHO TMOJIE3HOM, Y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON U IPYTUX BUIOB JICATEIBHOCTH;

- (opMupoBaHHE IIEHHOCTH 3J0pOBOTO M Oe3omacHOro oOpaza >KU3HH, YCBOCHHE IIPaBHII
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
9KOJIOTUYECKOTO MBIIUICHHUS, Pa3BUTHE ONBITA SKOJOTHMUECKH OPUEHTHPOBAHHOUW pedIIeKCUBHO-OIICHOYHOMN
148 HpaKTquCKOﬁ ACATCIIBHOCTU B JXHW3HCHHBIX CI/ITyaLII/ISIX — COBIIAZAaKOT C NOCJIICBbBIMHU yCTaHOBKaMI/I
pa3pabOTaHHOTO HAMH Kypca «Y AUBUTEIbHAS XUMUS.

Kypc pa3dbutr Ha OTACHbHBIC [O3HABATENbHBIE MOAYIH. M3ydeHHe KaKIOro MOIYNs JaHHON
MpOrpaMMbl OPUEHTHPOBAHO HA PA3BUTHUE JIMYHOCTHBIX KAYECTB IIKOJBbHHUKA, a TAKXKE HA METAIIPEIMETHbBIC U
peaMeTHbIe 00pa3oBaTeNbHbIC PE3YIbTAThl O0YUCHHS YUAIIUXCS.

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

No n/n Knacc, konuuecmeo uacos 6 mooyne
8 knacc (35 1) 9 xknacc (35 u)
1. |BBenenue (2u) Brenenue (1 gac)
2. |Maremaruka B xuMuu (44) BerectBo 1 onbiThl ¢ HEM (8 yacoB)
3. | Xumus B mpupoe (74) OueBHIHOE U HEBEPOSITHOE B XMMHUECKHUX PEAKIUAX
(124)
4.  |beiroBas xumus (8u) CwMmecu B ipupojie ¥ TeXHHKE. (8 4acoB)
5. | Xumus u npoayKThl nutaHus (74) 3akonbl xuMuu. (3 yaca)
6. | Xumugeckas sxonorus (59) XUMHUS ¥ IPOMBIIUIEHHOCTH (34)

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

1. MaremaTuka B xumum (4 4). Macca atoma 1 MoJeKyibl. MaccoBast 10Jis SJIEMEHTA U pacueThl 10 HEH.
Boznyx u o6bemHas 107151 ra3a B Ta30BBIX CMECSX.

[IpakTtuueckas padota 1: Mosoko u cok...Hro o6mero?

2. Xumus B npupoae (74). Xumus u ¢pusuka. ArperaTHble COCTOSIHHSI BEIIECTB B IpUpoie. XUMUS U
ouonorusi. buorennsie anemenTsl. Boga. Bona B mpupoe, cBoicTBa BOIbI, AHOMAIUHU BOJIBI.
Kpucrannnueckast u ap. Boga. XMMUYECKUE peaklIMM BOKPYT Hac. ['opeHue u TiaeHue.

[IpakTudeckas pabora 2: CpaBHEHHE YUCTON U 3arpsiI3HEHHON BOJIBI (OPTaHOJICITHYECKHE CBOMCTBA,
MOBEPXHOCTHOE HATSHKEHHE, dJIEKTPOIIPOBOAHOCTH ).

3. Xumus B aoMe (84). XuMHUecKHe BEIIECTBA B HAIIIEM JOME. XHUMHS YHCTOThI. XUMUHCTKa goMa. Cou

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

[IpakTudeckas pabota 5: [IpuroroBneHue pacTBOPOB AJisi OBITOBBIX HYX]I.
[lyTemecTBue no foManiHe anTeuke — Urpa.

4. Xumus 4 npoayKTsl nutanus (74.). [lpoayktel nutanus u saeprus. [lumesas HeHHOCTh OETKOB,
XKHUPOB, yrieBoaoB. ITumiessie 106aBku. MoJI0KO U MOJIOUHBIE MTPOAYKTH. KauecTBO MpoAyKTOB U
310pOBbE
IIpakTuyeckas pabora 6. AHaIU3 COCTaBa MPOAYKTOB MUTAHUA (IO ITUKETKAM).

[TpakTuueckas pabora 7. Onpenenenue O6emaKa U Kpaxmaia B MIPOAYKTaX MATAHUS

[TpakTrueckas padota 8. PacmmdpoBka numeBsix 700aBOK, UX 3HAUYCHUE U JACHCTBHE HA OPTaHU3M

YeJI0BEKa.

[Ipaktuyeckas padora 9. Mccnenosanue iorypra.

5. XuMu# B IPOMBIILTEHHOCTH (5 4.). XuMu4ecKast IPOMBIIUIEHHOCTh MOCKOBCKO# 001acTH.
[Ipodeccun, cBs3aHHbIe ¢ HAYKOM XMMUEH. XUMUS B OMOTEXHOJIOTHH. DKOJIOTHYECKUNA KOMIIOHEHT




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

9 knace.
[IpenycmarpuBaer u3ydeHHE M TOBTOPEHHE MaTepHalia MO XMMHUH B XOJI€ BBINOJHEHUS PACUETHBIX U
AKCIIEPUMEHTAJIbHBIX 3a]a4, MPOBEICHUS J1a0OpaTOPHBIX OMNBITOB M MNPAKTUYECKUX padoT, CO3AaHUA
HCCIIEOBATEIbCKUX MHUHHU-TIPOCKTOB. [IpM 3TOM MakcMMajabHO TOJIHO JIOJDKHA IPOCIEKHUBATHCA
CaMOCTOATEJIbHAS [TO3HABATENIbHAS JIEATEIbHOCTh ydaluuxcs. [losuyus yuumesns COCTOUT B TOM, YTO OH
KOPPEKTUPYET, HHCTPYKTUPYET yUAIIUXCS U CO3AeT YCIOBHS JII CAMOCTOSITEIILHON OTPa0OTKH 3HAYMMBIX
HaBBIKOB.

Brenenne (1 yac) : Xumus u riio0aibHbIe POOIEMbI YSIOBEUESCTBA.

['moGanbHbIe HKOJIOTHYECKUE TPOOJIEMBI, CBS3aHHBIE C XO3SHCTBEHHON AESITENIbHOCThIO UuenoBeka. Pob
XUMHH KaK HAyKH B PEIICHUH MPOOIIEM.

1. BemecTBO H ONBITHI ¢ HUM (8 YacoB)

Meroabl nccneaoBaHUsl COCTaBa BELIECTB, MOACIMPOBAHUE U MPEACKAa3aHUE CBOMCTB M0 MOJIEKYJISIPHOU
dbopmyiie. MHOrooOpasre XMMHUYECKUX BEIIECTB B MpUpoje. HampaBieHws MCTHOIB30BAaHUS BEIICCTB B
TEXHUKE. 3aKOH MOCTOSHCTBA COCTaBa BEILECTBA. BapuaTUBHOCTH 3a/1ay C UCHOJIb30BAHUEM IOHATHUSA
«MOJIEKyJsIpHas hopMyIay.

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

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

2. O4eBUIHOE ¥ HEBEPOSITHOE B XUMUYECKUX peaknusix (12 yacon)

XUMHUYECKUE TPEBpAIICHUsI B TEOPUH W HAa TpPAKTUKE. THMBI M yCIOBUS XUMHUYECKUX IPEBPAIICHUI.
CuMBoOJIbHAs 3alUCh XUMUYECKON peakuuu. CTEeXMOMETPUUYECKHE 3aKOHbl XMMHUHM. XUMHUYECKas LEeNnouKa
MPEBPAIICHUI ¢ Y4aCTHEM HEOPTaHMYECKUX BEIIECTB (OTKPBITHIC, MOJYOTKPHITHIE U 3aKPBITHIC). 3a1a4uu C
UCIOJIb30BaHUEM Iienoyek. OKuUcInTeNnsHO-BOoccTaHOBUTENbHAS peakiust. Ocobennoctu OBP B pacTtBopax.
I'mpponus comneit.

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

2. AHanu3 NUIIEBbIX TPOAYKTOB Ha COACpKaHUE OTJCIbHBIX BEIIECTB.

3. Ocobennoctu OBP B pacTBOpax.

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

Knaccudukanus cmeceit. [lonsTre MaccoBoit 1 00beMHOM TOTU KOMIIOHEHTOB CMECH.

[Ipuponusie cmecu. PactBopsl. CMecH B PAKTUYECKON NEATEIBHOCTH U B )KM3HU YEJIOBEKA. 3aJlayul C
UCIIONIb30BaHUEM CMeceil. AnreOpanyecKuid TOIXOJ K PEIIEHUI0 3aJad C HUCIOJIb30BaHHEM cMecei
(pemieHue yepes CUCTEMY YpaBHEHU).

[Mpaktnueckne 3auatus: 1. Ilpuémer pazgenenuss cmeceil. 2. OmpeneneHue KOTUYECTBEHHOTO
coJiepKaHus KUPA B MOJIOKE.

4. 3akonbl xumuu. (3 yaca)

3aKk0oH COXpaHEeHHMs Macchl M dHepruu. OCHOBHBIC Ta30BbIE 3aKOHBI B XuUMHYeckod peakuuu (I'eit-
Jlroccaka, AsBoragpo, MenneneeBa - Knaneifpona). IIpumeHeHne 3akOHOB B XHMHUYECKOH U
MIPOU3BOJICTBEHHON TpPAaKTHKE (pelieHUe MPOU3BOJICTBEHHBIX 3a/ay, HAMMCAaHUE YPaBHEHUH XUMHUYECKHX
peaKImii).

5. XuMHs 4 IPOMBIILIEHHOCTH ( 3 yaca).

Otpacnm XMMHYECKOM MPOMBINUIEHHOCTH. BakHEHIne TEXHOJOTHUYECKHE MPUEMBI, UCIOJIb3YEMbIE
MpU MPOU3BOJCTBE XUMMUYECKUX MPOJYKTOB. XHMHS MU JIAKOKPACOYHAs MPOMBIIUICHHOCTh: MPUPOIHBIC
KpacUTENM U WX MCIOJIb30BaHUE, NCKYCCTBEHHBIE KPACKH, MPOOJIEMBI 3arps3HEHHS OKPYXKAIOMIEeH Cpeapl U
uX pemieHus. bBBITOBBIE XWMHUYECKHE BeEIIECTBA (CTPOUTENbHbIE W OTAenouHble Matepuaisl, CMC,
JIEKapCTBa).

[paktuueckue 3auatus: 1. I[loayueHue npupoIHBIX KpacUTENEeH U KUCIOTHO-OCHOBHBIX UH/IUKATOPOB.

@opma aTTecTAllNU yYAIIUXCS
= TectupoBanue nocpeacTBoM TpeHUpPOBOUYHBIX TecToB [ A n EI'D;
= Yyactue B oJUMINaIHOM MapadoHe.
Kypc paccunran Ha 35 gacoB B 8 kiacce u 34 yaca B 9 kiacce (1 akajeMUUecKuil 4ac B HEIETIO).

Tabauua 2. JleiicTBusi, HApPaBJeHHbIe HA Pa3BUTHE JUYHOCTHBIX KAYeCTB YUalUXCsl

‘ eticmsus ‘ﬂeﬂcmeuﬂ KOMMYHUKAMUBHOU ‘ eticmsus pe2ynsasmusHou opuenmayuu




U@HHOCWZHOTZ opuenmayuu

opuenmayuu

— «4EJOBEK — | — YMEHHME CIIylIaTh U — LIeJIeTIoNIaraHue;

BEILIECTBOY; BCTYIaTh B JIUAJIOT; — opraHu3anus y4eOHO! AeATelNbHOCTH;

— «4E€JOBEK — | — Y4acTBOBAThb B — COCTaBJICHME IUIaHa U MOCII€A0BATENbHOCTH JIeHCTBUH;

IIpUPOIAY; KOJIJICKTHBHOM OOCY>KICHUU |— OpraHu3anus pabodero mecra B y4eOHOW ayAMTOpUH, B

— «YEJIOBEK — | IIpoliieM; TOM YHCJIe XUMUYECKOH TabopaTopHn);

3J10pOBBIil 00pa3| — yCTaHABIMBATh U — KOHTpOJIb B (popMe ciauueHus crocoda AEHCTBHUS U €ro

KUZHN Y NOJIEP’)KUBATh HEOOXOAUMBIE | pe3yJIbTaTa C 3aJaHHBIM ATAJIOHOM C LENbI0 OOHApYKEHUS

— «4EJIOBEK — | KOHTAaKThl C yYaCTHUKAMU OTKJIOHEHUH U OTJIMYMH OT 3TaJ0HAa;

rpakaHCKas | 00pa3oBaTENIBLHOIO MPOILECCa; |— KOPPEKLUsS — BHECEHHE HEOOXOAMMBIX IONOJHEHUH U

HO3ULIUAY; — BJIQJICHUE ONPEACTICHHBIMU | KOPPEKTHB B IJJaH M cHoco0 JeilcTBus B cilydae
HOpMaMHU MOBEJEHUS B pacXoKJI€HUsl JSTaJOHA, peajJbHOro JEWCTBUA U  €ro
0O0I1eCTBEHHbBIX MECTax IPOAYKTAa,

— OIIEHKA — BBIJICJICHUE U OCO3HAHUE y4YalUMCS TOTO, YTO
YK€ YCBOCHO M 4YTO €II€ MOAJICKHUT YCBOCHHIO, OCO3HAHHE
KauecTBa U YPOBHSI YCBOCHUS,

— CaMOPETYJISIIUS — YMEHUE MpUjiaratb BOJEBBIC YCHIIMS U
MPeo0aeBaTh TPYAHOCTH, MPEMSTCTBUS AN JOCTUKCHHS
Heien

B kypce mpemycMmopeHsl cienyrone mytd (GOpMUPOBaHHS JCHCTBUI, HANPABICHHBIX HA Pa3BUTHE
JTUYHOCTHBIX KaueCTB yUalluXCs.

Ilymu ¢popmuposanus deticmeuti YyeHHOCMHOU OPUEHMAYUU.
— JUCIYTHI, UCCIEAOBAaHUS U OOCYKJEHUS Ha TEMY SKOJIOIMUECKON HANpaBICHHOCTU: «XHUMHS MUTAHUSD,
«bpITOBas XUMus», «MeauuuHcKas XuMus», «I[IpobieMsl 3arps3HEHNsT BOJIBI, BO3AyXa HAa TEPPUTOPHH Kpas,
CTpaHbl, MUpPa», «AJckoe 03epo», «BynkaHbl 1 UX MociencTBUs», «UTo Takoe cmor? [IpudnHbI U BAUSHHIE
€ro Ha OpraHu3M YeJI0OBEKa»
— pa3paboTKK y4eOHBIX NMPOEKTOB O BOJE, BO3AYXE, XMMHUUECKHUX ACIEKTaX MPOU3BOJCTB, IPUPOJHOM Tas3e,
UX POJIM B )KU3HU YEJIOBEKa U MpodiieMax 3arpsi3HeHHs OKpYKaloLe Cpe/ibl.
— COOOIIEHHS O BIMSIHUM BEIIECTB HA YEJIOBEKA U OKPYKAIOIIYIO CPENy;
— pa3paboTKa M 3aluTa y4eOHBIX IMPOEKTOB C BAJIECOJIOIMUECKUM HAINpaBICHHEM, IJ€ TJIABHBIM OOBEKTOM
ABJISIOTCS TpoAyKThl nuTanus («llokonan u 3m0poBbe nereit», «Uto BeIOMpaeT Mojoo0e nokonenue: [lencu
WU MOJIOKO», «MopoxkeHoe», «Mea 1 ero moJib3ay, «XJed — BceMy ToJIoBay);

Ilymu popmuposanus deticmeuti KOMMYHUKAMUBHOU OPUEHMAYUU!
— COBMECTHas pa3paboTKa U 3aIuTa MPOSKTOB MUHU-TPYIIIAMH yYaIIUXCs M0 2—3 4eTI0BEKa;
— y4acTHe IIKOJIbHUKOB B IUJIAKTUYECKUX UTPaX;
— paboTa B nape (Ipu BBIIOIHEHUH JIAOOPATOPHOU pabOTHI, CAMOCTOSITEIHHOM paboThI);
— DJIEMEHTHI JAUCKYCCHUHU, Oecelbl Ha ypoKaxX MpU M3yYE€HUU HOBOM TEMbI, MIPHU 3aKPEIJICHUH U3Y4YE€HHOTO
MaTepuaa.

Ilymu ¢hopmuposanus oeticmsuii pe2yissmusHol OpUeHmayuu.
— OCBOEHHME NMpaBUJI TEXHUKH O€30MacHOCTH MpH paboTe C BEIIECTBAMHM B XMMHUYECKOW J1abopaTopuu U B
OBITY (BBIIIOJHEHHE J1A00PATOPHBIX pabOT B XUMHUYECKOHN J1aOOpaTOpUH, JOMAIIIHEr0 SKCIIEPUMEHTA);
— pelIeHue FKCIIEPUMEHTAIbHBIX, KAU€CTBEHHBIX M KOJIMYECTBEHHBIX 3a/1a4;
— (opMylIMpoBaHME LIEIH, IJIAHUPOBAHUE U MPOBEACHHUE MPOCTEHIINX ONBITOB U U3MEPEHUHN MpPU MOMOIIN
HanboJiee YacTo UCIONIb3yeMbIX TPHUOOPOB;
— Mpe/ICTaBIIEHUE Pe3yIbTaTOB U3MEPEHUH B BUJIE TAOJIHIL,
— (hopmMyupOBaHHUE BHIBOJIOB HA OCHOBE HAOJIIOICHMUIA;
— pa3paboTKa MPOEKTOB BaJICOJIOIMYECKOT'O 3HAUCHUS;
— BHECEHHE HEOOXOIUMBIX JIOMOJHECHUN WIIM U3MEHEHUH B Cllydyae HEBEPHOT'O PEUICHUS C YYETOM OIICHKH
MOJTYYEHHOTO Pe3yJIbTaTa CaMUM O0YYarOIIUMCS, yUYuTeIeM, ToBapuiaMu (padboTa Haa ommuOKamMu);
— OCO3HAHMUE KauecTBa U YPOBHS YCBOEHHOI'O MaTepHaa;
— IIPEOJIOJICHUE TPYAHOCTEHN HA ITyTU JOCTUKCHUS LICIICH.

brok no3HaBaTeNbHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUI SIBISETCS BEIYIIUM U MPOXOAUT «KPACHOMN
HUTBIO» dYepe3 BeCh KypC, IOCKOJIbKY KaueCTBEHHbI Y4eOHBIH Tmpolecc MODKEH OBITh yueOHO-
MO3HABATENIbHBIM, HampaBieH Ha (OPMUPOBAHUE IMEPBOHAYAIBHBIX YMEHHUH B Ipoliecce€ MOCTAHOBKHU H
peLIeHrH pa3Horo poja 3aaay (mpobiem).




IIpu wn3ydeHum pa3pabOTaHHOIO Kypca IIKOJIbHUKHM OCBaMBAIOT CJEIYIOLIUE HO3HABAMENbHbIE
YHUgepcanvHvle Oeiicmeua: o0UIeydeOHbIE, JOrMYeCKHe, 3HAKOBO-CHMBOJIMYECKHE U MPOOJIEMHO-
ITOMCKOBBIE.

IInanupyemsbie pe3yJbTaThl:

Ilpeamernpie pe3viabTaThL:

1) bopmupoBanrie U pas3BuTHE Yy4eOHOW KOMIIETCHTHOCTH OOYYalOIIMXCS CPEICTBAMU Kypca:
IIOHMMAaHUE XUMHUYECKOI'O S3bIKa, YMEHHUE MIPOU3BOJIUTh MAaTEMATUUECKUE PACUEThI, OTPAKaThb 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,
caMOOpraHU3aluu U CaMOPETYJISALNN;

4) obecnieyeHne MPoPecCUOHATLHON OPHEHTALUHN 00YYaIOIIUXCSI.

MetanpeaveTHble pe3VJIbTAThI!

Paseutne 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) NpOBOAUTHE CaMOCTOSITENBHYIO HH()OPMALUOHHO-NIO3HABATEIBHYIO JICSITEIBHOCTD, BKIHOYAs

YMEHHE OPHEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX WH(POpPMAIWU, KPUTUYECKHA OIICHWBATh H

MHTEPIPETUPOBATH HHPOPMALIUIO, TOJIYy4AaEMYIO U3 Pa3JINYHbIX HICTOUHUKOB;

6) ucnosp3oBath cpeactBa UKT ¢ codnroneHreM TpebOBaHMid )PrOHOMHUKH, TEXHUKU O€30I1aCHOCTH,
TUTHUEHBI, pecypcocOepeXeH s, TPaBOBBIX U AITUUECKUX HOPM, HOPM MH(POPMAIIMOHHOI 0€3011acHOCTH;

7) CaMOCTOSITENILHO ~PEryJIMpPOBaTh COOCTBEHHYIO II03HABATEILHYIO JICATEIBHOCTE C  YUETOM
IpaX/1aHCKUX U HPAaBCTBEHHBIX IEHHOCTEH;

8) JOrMYHO M TOYHO M3JIaraTh CBOO TOYKY 3PCHUS, UCIIOJIb30BATh aJICKBATHBIC SI3BIKOBBIC CPEIICTBA;

JIMYHOCTHRIE Pe3YJILTATEI

1) popmupoBaHue POCCUICKON TI'pakJaHCKOW HMICHTUYHOCTH, MATPUOTU3MA, YBAKEHHS K CBOEMY
HapOJy, YyBCTBAa OTBETCTBEHHOCTH nepea PoarHoM, ropaocTH 3a cBoM Kpail, cBOro Poauny;

2) BOCIIMTAHHE AKTHBHOTO W OTBETCTBEHHOTO WICHA POCCUHCKOrO OOINECTBA, OCO3HAIOIIETO CBOM
KOHCTUTYILMOHHBIE NTpaBa U OOSI3aHHOCTH, YBAXKAIOIIETO 3aKOH M MPaBONOPSAIOK, 00J1a1al0Iero YyBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA,  OCO3HAHHO  TMPUHUMAIOUIETO  TPAJUIMOHHBIE  HAllMOHAJIbHBIE U
o01eyenoBeyeckie ryMaHUCTHYECKHE U IEMOKPAaTHYECKUE [IEeHHOCTH;

3) chopMUPOBAHHOCTh ~ OCHOB  CaMOpa3BUTHS M CaMOBOCIIUTAHHS B COOTBETCTBUH
Cc 00111e4YeI0BeYeCKUMH [IEHHOCTSIMU M UJIeaJlaMU TPak/1aHCKOTro OOLIEeCTBa;

4)rOTOBHOCTbD M CIIOCOOHOCTh K CAMOCTOSITEIBHOM, TBOPUYECKON M OTBETCTBEHHOM JIESITEbHOCTH;

5) TOTOBHOCTh ¥ CIHOCOOHOCTh BECTH JHAJIOr C JPYTUMH JIIOJbMH, JOCTHTaThb B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIIKE IIETH U COTPYAHUYATH IS UX JOCTHKECHHUS;

6) HABBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, B3POCIHBIMH B y4eOHO-HCCIIEIOBATEIHCKOM,
IIPOEKTHOM U JPYTUX BUAAX IEATEIbHOCTH;

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

8) TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOPa30BaHMIO, HAa MPOTSDKCHUW BCEW KHU3HHU; CO3HATEIBHOE
OTHOIIIEHHE K HEeTPephIBHOMY 00pa30BaHUIO KAaK YCIOBHUIO YCIIEHIHON MpodecCnoHaIbHON U 00IIeCTBEHHOM
NesITeNIbHOCTH;

9) npuHATHE IIEHHOCTEH 3/10pOBOT0 U 0€30MaCHOr0 00pa3a KHU3HH, HEIPUSITHE BPESIHBIX IPHBHIYCK;

10) oco3nanublii BbIOOp Oyaymiedi mpodeccMr W BO3MOXKHOCTEH peau3alMi  COOCTBEHHBIX
JKU3HEHHBIX IUIaHOB;

11) chopMUpPOBaHHOCTh  DKOJIOTUYECKOTO  MBIIUICHHS, [OHUMAHUS  BIMSHHUS ~ COIMAIBHO-
HSKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE HPUPOJHOH U COLMAIBHOM Cpelbl; NMPHUOOPETEeHHE OIbITa
9KOJIOrO-HaMpPaBIECHHON 1€ATEIbHOCTH;



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;

— CaMOCTOSITETIbHOMY (POPMYJIMPOBAHHIO TO3HABATEIHHOM LIETIH;

— TIOCTPOCHUIO PEUEBOTO BHICKA3bIBAHS B YCTHON M MUCHMEHHOM (hopmax;

— TIOCTAHOBKE ¥ (DOPMYITHPOBAHUIO IIEITH, TPOOIEMBIL;

— BBIOODPY pallMOHATIBLHBIX CLIOCOOOB PELICHUS 3a/1ay;

— CTPYKTYpUPOBAHHIO 3HAHUIA,

— pedrexcuu U caMOOIICHKE.

Obyuarowuecst noryyam 603MONCHOCHb HAYYUMbCSL:

A) Jloeuuecuxm oeticmeusim -

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

— CTPYKTYpUPOBATh 3HAHUS;

— YCTaHOBJIMBATh IPUYUHHO-CIICICTBEHHBIC CBS3H,

— COCTaBIISITh JIOTHUECKUE LIETIOYKH MTOCIIE0BATECIbHBIX ACHCTBUI IPH 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;

— COCTaBJICHHIO IIJIaHa ITPOCTOTO SKCIIEPUMEHTA MIPH UCCIIEIOBAHUU BEILIECTB, SIBJICHUI, PACTBOPOB;

— BBIOOPY peIICHUS U3 HECKOJBKHX TPEJI0KCHHBIX BAPHAHTOB, KPATKOE €r0 000CHOBAHUE;

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

— MpeoO0pa30BaHUIO MOJIENN B COOTBETCTBHM C COJAEpKaHMEM Y4eOHOTO MaTepuarna W MOCTaBICHHOMN
y4eOHOM 1IeTbIO.
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TemaTnuyeckoe NJIAHNPOBaHHE
BHEYPOYHOH 1eSAITEIbHOCTH «YAUBUTEIbHBIH MUP XUMHW». 8 Ki1acc.

Ne Conep:xanue (pa3aeJibl, TeMbI) KoaunuecTBo
ypoKa 4acoB



http://festival/

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 371€eMEHTa M pacyeThl 110 HEH. 1
5 Bo3nyx u o0bemMHas 10715 ra3a B Ta30BbIX CMECSX. 1
3] IIpakTrueckas padora 1: Mooko u cok...Urto o61iero? 1
3.Xumus B npupozne (74)
7 Xumus v pu3nKa. ArperaTHple COCTOSHUS BEIIECTB B MPUPOJIE. 1
8 XuMmus 1 Onosnorusa. buoreHHsle PJIEMEHTEI. 1
9 Bona. Bona B mpupose, cBoiicTBa BOJibl, AHOMaJIMU BOJIBI. 1
10 Kpucrannuyeckas u ap. Boja. 1
11 [IpakTryeckas padota 2: CpaBHEHUE YNCTOM M 3arps3HEHHOMN BOJIBI 1
(opra”oJienTUYECKUE CBOMCTBA, TIOBEPXHOCTHOE HATSKEHUE,
3JIEKTPOIPOBOAHOCTD).
12 XUMUYeCKHE peaKkiui BOKPYT Hac. 1
13 ['openue u TeHue. 1
4. Xumus B 1ome (84)
14 XHUMHYECKHME BEILIECTBA B HAIIEM JIOME 1
15 Xumust yuctotel. IIpakTuyeckas padota 3. McciieqoBaHue CBOMCTB 1
MOIOIIIUX CPEJICTB
16 XumuncTka noma IlpakTryeckas padora 4. BriBeneHue ngareH 1
17 [TyTemecTBue mo nomManiHei anTeyke - urpa 1
18 [Ipaktuueckas padota 5: [IpuroroBiaeHue pacTBOPOB Jisi OBITOBBIX 1
HYX]I.
19 Counu B ipupoJIe, COIU B KJIETKE. 1
20 Kocmernka n xumus 1
21 CrpoutenpHast XUMUSL.
4.Xumus ¥ NPOAYKThI nuTaHus (74)
22 [IpoayKThl TUTAHUS U SHEPTHSL. 1
23 [TumeBas IEHHOCTH OEJTKOB, XKHUPOB, YTIIIeBOAOB. [IpakTrdeckas padoTta 6. 1
AHanu3 cocraBa MPOJAYKTOB MUTAHUSA (TI0 ITUKETKaM).
24 [IpakTuueckas pabota 7. Onpenenenue 0eiaka 1 Kpaxmaia B IPOAYKTax 1
MMATAHUS
25 [Tumessie no6aBku. [IpakTrdeckas padora 8. PacimmdpoBka MUIIEBHIX 1
n100aBOK, MX 3HAUYEHUE U JICCTBUE HA OPTAHU3M YEJIOBEKa.
26 MoJ0K0 1 MOJIOYHbIE TPOAYKTHI. [IpakTndeckas pabora 9. 1
Uccnenosanue orypra.
27 KauecTBo NpoIyKTOB U 310pOBBE
28 CocraBiieHre «IIPaBUIHHOTOY» paIlioHa 1
Xumus B npombimieHHoctH (5 1)
29 XuMHUYECKasi MPOMBIIUIEHHOCTh MOCKOBCKOM 0011acTH 1
30 [Ipodeccuu, cBs3aHHBIE C HAYKOW XUMUEH 1
31 XuMusi B OMOTEXHOJIOTHH. 1
32 DKOJIOTHYECKUN KOMITIOHEHT XUMUUYECKUX MTPOU3BOJICTB. 1
33 DKonornyeckas 6€30MacHOCTb aTMOC(EPHI. 1
34 DKoJroruueckast 0€30MacHOCTE BOIBI 1
35 Nrorosoe 3ausarue (urpa «llocnennuii repoii») 1




TemaTnyeckoe IJIAHMPOBAHUE
BHEYPOYHOI /1efiITeJIbHOCTH «YTUBHUTEIbHAsI XuMusd». 9 kiia

CcC

Ne Copepxanue (pa3ziensl, TEMbI YPOKa) KonuuecTtBo
ypoKa 4acoB
Bgenenue (1 yac) :
1. ‘ XuMus 1 TJI00aTbHBIC TPOOJIEMBI YEJIOBEYECTBA. ‘ 1
1. BemecTBo 1 onbITHI ¢ HUM (8 YacoB)
2. MeToabI HCCIEeN0BAHUS COCTaBa BEIECTB 1
3. [Ipaktrueckoe 3ansarue: 1. JlaboparopHoe obopynoBanue u Th mpu padore 1
C BEILIECTBOM.
4, MonenupoBaHue U IpeCKa3aHue CBOMCTB MO MOJICKYJISIPHON popmyie 1
5. MHuoroo6pa3ne XHMHYECKUX BEUIECTB B Mpupoje. [IpakTuyeckoe 3aHsATHE 1
2. BemecTBa B TEXHUKE U OBITY
6. Hanpasnienus ucnosab30BaHus BEIIECTB B TEXHUKE. 1
7-8 3aKoH MMOCTOSIHCTBA COCTaBa BelllecTBa. Vcrnonbp30BaHNe NOHATUS 2
«Xumuueckas GopMylia B XHMHUSCKHX 3a/1a9aX)»
9. [IpoBenenne MUHM — BBICTYIUICHHS, TIOCBSIIIIEHHOTO TIPE3CHTALNN U 3aIIUTE 1
3aMBICJIOB TIPOCKTOB.
2. OueBU/IHOE U HEBEPOSITHOE B XUMUYeCKUX peakuusx (12 yacos)
10. XUMUYeCKHE MPEBPAIlleHUs] B TCOPUH U Ha MTPAKTUKE. 1
11. Tunel 1 ycII0BHAsS XUMAYECKHUX IIPEBPALLCHUMN. 1
12. CuMBOJIbHAS 3aITUCh XUMHYECKOM PEaKIINH. 1
13-14. | CrexuoMeTpuyecKe 3aKOHBI XUMHH. 2
15. XHAMHUYECKas LeN0YKa MPEeBPALEHNUN ¢ YYaCTUEM HEOPraHNYECKUX BELIECTB 1
16 3aiauM ¢ UCIOJIb30BAHUEM LIETIOYEK. 1
17. [MpakTndeckoe  3aHstHe 3.  OKCICpUMEHTAIBHBIE  3a7a4d 110 1
UICHTU(PHUKAIIUN HEOPTaHUYECKHUX BEIECTB.
18. OKHCIIUTENBbHO-BOCCTAHOBUTENIbHAS PEAKITHSL. 1
19. [IpakTuueckoe 3ausatue 4.0codennoctu OBP B pactBopax.
20. [IpakTuyeckoe 3aHaTHE 5. AHaIW3 MHINEBHIX MPOAYKTOB Ha COJEpIKaHUE 1
OTJICTBHBIX BEIICCTB.
21. Tunponus coneii. 1
3.CMmecu B npupoje U TexHuke. (7 4acoB)
22. Krnaccudukanus cmeceit. 1
23. [TonsTre MaccoBO¥ 1 0OBEMHOM JTOJIM KOMITOHEHTOB CMECH. 1
24. [IpakTuueckoe 3ausaTue: 6. [IpuéMbl pa3aesieHus cCMeCei. 1
25. 3aja4un ¢ UCIOJIb30BAaHUEM CMeECEn 1
26-27 AnreOpandecKuii MOX0] K PeIISHUIO 3314 ¢ UCIIOJIb30BaHUEM CMecei 2
28. [TpakTueckoe 3ansaTue 7. OmnpenencHHe KOJUYECTBEHHOTO COJCPIKAHUS 1
KHUpPa B MOJIOKE.
4. 3akoHbl xumMuu. (3 yaca)
29. 3aKOH COXpaHEHMsI MACChl U DHEPTHH. 1
30. OcHOBHBIE Ta30BbIC 3aKOHBI B XUMHUYECKON peakInu 1
31. [IpuMmeHeHne 3aKOHOB B XUMUYECKOW U TIPOU3BOACTBEHHOMN MPAKTHUKE 1
5. XuMusi ¥ IPOMBIILIEHHOCTH ( 3 yaca)
32. OTtpaciay XuMUYECKON IIPOMBIIUIEHHOCTH. 1
33. [paktnueckoe 3ansatue: 8.  [lomydeHue NMPUPOIHBIX KPACHUTEICH U 1
KHCIIOTHO-OCHOBHBIX HHJUKATOPOB.
34. briTOBBIE XMMHUECKHE BEIIECTBA 1
Hroro 34 yaca




