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IHosicuuTebHAA 3aNIMCKA
K pabouell mporpaMMe BHEYPOYHOH /1eAITEJILHOCTH.
HanpasjieHHOCTH IPOrpaMMBbI — €CTECTBEHHOHAYYHAs.

Pabouas mporpamMMa BHEYPOUHOH IESATEIHLHOCTH MO XMMHUHU B §-9 KiaccaX cOCTaBlieHa Ha OCHOBE
®enepanbHOr0 KOMIIOHEHTa TOCYIAapCTBEHHOI'O CTaHJapTa CpelHero oomero odpa3oBaHMs, IPUMEPHOM
IporpaMMbl 3JEKTHBHOTO Kypca «Xumus B ObiTy» H.A.®umarosa, U.M. Houxoa («IIporpamMmer
AJIEKTUBHBIX KypcoB. Xwumusa. IlpenmpodmibHoe oOyuenue. 8-11 kmaccer.» M,:»[poda» 2007 r.,
CocraButens H. B. I'ybuna) u mporpammsl mporeneBTHYeckoro Kypca xumuu «Xumus 7» O.C.
I"abpuensna, M.: Ipoda, 2013r.

Pabouas mnporpamma, a TakKe TEMaTH4YECKOE€ IUIAHMPOBAHHWE COIVIACHO Y4eOHOMY IIJIaHy
npencrasieHsl 35 w/ron (1 4/Hen) u pean3yercs: B TeUeHUE ABYX JieT (8-9 kiacchl).

[IporpaMMa HOCHUT pa3BHUBAIOILYIO, JEATEIBHOCTHYIO M IPAKTUYECKYIO HAIPaBIEHHOCTD.
Copepxanue nporpaMmbl pacIIUPSET NPEACTABICHNAE YYalIUXCsd O XUMHUYECKUX BEIECTBAX, UCIIOJIb3YEMBbIX
B OBITY, MEUIIMHE, 1aCT MMOHATHE O MPOIYKTAX MUTAHUS U UX BIUSHUU Ha KU3HEIEATSIbHOCTh YEJIOBEKA.

AKmyansHocmb TAHHOTO Kypca 00yCIIOBJIEHA!

- HEOOXO/IMMOCTBIO COETUHEHHUS NPEIMETHOIO 3HAHUS C )KU3HEHHBIM KOHTEKCTOM, YTO SIBJISETCS] BaXKHBIM
ycia0BUeM i1 GOPMHUPOBAHUS BHYTPEHHEH yueOHONH MOTHBALIUY;

- BO3MOKHOCTBIO ()OPMHUPOBAHUS HAJNPEAMETHOIO U MEKIIPEIMETHOTO B3IJIs1/1a HA IPUPOY H3y4aeMoro;

- pa3BUTHEM CaMO00Opa30BaTEIbHbIX YMEHUI U HABBIKOB,;

- BOCTpeOOBaHHOCTBIO TIOJYYEHHBIX 3HAHUN B IPAKTUUYECKOH 1€ TEINbHOCTH;

- peanu3zanuel yriayOIeHHOrO M3y4eHMs OTACIbHBIX TEM C LIEIbI0 MOJArOTOBKU YYALIMXCS K YCIEIIHOM
cmaue EI'D nu I'HA;

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

[IpuoputeTHble HampaBlIEHUs PpPa3BUTHSI IIKOJBHOTO oOpa3zoBaHusi B Poccuum  omnpeneneHsl
ClIeqyOIMMU ToKyMeHTaMu: KoHuennus conuanbHO-3K0OHOMu4eckoro passutus P® na nepuon no 2020
rojia; HaMOHaJBHBIN MpoekT «OO0pa3oBanue», I'ocygapcTBenHas nporpamma Poccuiickoit denepanun
«PazButne oOpazoBanusi» Ha 2013-2020 romsi, DenepayibHBIA TOCYJAPCTBEHHBINM CTaHAAPT BTOPOTO
MTOKOJICHUS JJI Ha4allbHOM, cpe/iHel (OCHOBHOW M MOJIHOM) 1IK0JIbl. HOBBIN cTaHAAPT /711 OCHOBHOM IIKOJIBI
OPUEHTUPOBAH HA CTAHOBJECHUE TAKUX JIMYHOCHIHBIX XAPAKTEPUCTUK BBIMTYCKHHUKA («IOPTPET BBIMYCKHUKA
OCHOBHOM ILIKOJIBI»), KaK:

— YMEIOWMUI YYUThCS, OCO3HAIOIIUN BaXXHOCTh OOPa30BaHUS W €aMOOOpa30BaHUS IS KHU3HHU U
NesTeIbHOCTH, CIIOCOOHBIN MPUMEHATH MOTy4YE€HHbIE 3HAHHSI Ha IPaKTHKE;

— OCO3HAHHO BBIMOJHSIOMINN NPaBUiIa 3I0pPOBOIO M AKOJOTHUYECKH IIe1eco00pa3Horo odpasa >KHU3HH,
0€301MacHOT0 /1JIs YeJIOBEKa M OKPYXKAIOLIEH ero cpeibl;

— OPUEHTHUPYIOILUICS B MUpe MTpodeccHii, HOHUMAIOIIUHI 3HauUeHHe MPOo(ecCHOHATBHON AEATENbHOCTH
JUI YeJloBeKa B MHTEpecax YCTOMYMBOTO Pa3BUTHS OOIECTBA U IPUPOABI U JIp.

OpuuM U3 myTel peanu3aluy 3a/ad, MOCTABIECHHBIX NEPE] OCHOBHOW IIKOJOW B YKa3aHHBIX BBILIE
HOPMATHUBHBIX JOKYMEHTaX, Mbl CUYMTAEM pa3BUTHE U COBEPUICHCTBOBAHHWE OOYUYEHHsS MIKOJIHHHUKOB
BaXKHEHIIE eCTeCTBEHHO-HAyYHOW MAMCUMIUIMHE — XHWMHH, BKIIOYas JIOTOJHUTEIbHBIE BHEYPOUHbIE
3aHSATHS, HAIIPABJICHHBIE HA COBEPLLIEHCTBOBAHHE 3HAHMM OCHOBHBIX XMMHMYECKHMX MOHATHI M NPHUHLMIIOB,
pa3BUTHE KPEAaTHUBHBIX Ka4eCTB 00y4arOIIUXCsl.

Onupasce Ha wuccrnegoBanus B obOnactu oOydyenuss ([abpuensna O.C., [Jobporuna FO.JI.,
Mamunosckoit 10.B., OctpoymoBa W.I'., Tpurybuwax W.B., Tpyxunoit [A.M., Illenexosa JL.M.,
Yepuobenbckoii .M. u ap.), npesiaraeTcsi UHTErpaTUBHBIA Kype «Y TUBUTEIbHBI MUP XUMUN», KOTOPBINA
OpUEHTHPYET UIKOJbHUKOB HE TOJbKO HAa H3yYEHHE NEPBOHAYAIBHBIX XMMHMUYECKHUX TOHATHH, HO H
packpbiBaeT HEOOXOAMMOCTb M3Y4YEHHsT XUMHHM BO B3aMMOCBSI3M C IPEIMETaMH €CTECTBEHHO-HAYYHOTO
xapakrepa (6uonorusi, ¢usuka, reorpadus), TyMaHUTApHOTO (JIUTEpaTypa, HUCTOPUSA) M MPHUKIATHOTO
(MaTemaTHKa).

Ileas mporpamMMmel: CIoCOOCTBOBATh PAa3BUTHIO IMO3HABATEIHLHOI'O MHTEPECA YYALIUXCS HE TOJIBKO K
XMMHUYECKOH HayKe, HO U K Ipoleccy oOydyeHHUs B LIEIOM, 4TOObl OHM HE yTPAaTWIM MHTEpEC M KeJTaHHe
U3Yy4aTh XUMHUIO U JIPYrHM€ €CTECTBEHHO-HAyYHBIC IUCLUIUIMHBI B CTAPIIMX KJACCaX, OCO3HAIM LIEHHOCTH
XMMHUYECKHUX 3HAHUM KaK 4aCTH MUPOBO33PEHHUS COBPEMEHHOI'O YEJIOBEKA.

MeTtoaosornyeckoii 0cCHOBOM paszpaboraHHOro kKypca B ycinoBusax peanusanuun PI'OC BToporo
MOKOJICHUST Mbl HU30pall  CHCTEMHO-IEATENIbHOCTHBIA, WHTETPAaTUBHO-MOJYJIBHBII W JTMYHOCTHO-
OPHEHTUPOBAHHbII MOAXOABI, HalpaBlE€HHblE Ha (OpPMHUpOBaHME Kak IMPEAMETHBIX IPAKTUKO-
OPUEHTHUPOBAHHBIX 3HAHUM M YMEHHUI, HENOCPEACTBEHHO CBS3aHHBIX C JKM3HBIO 4YEJOBEKa, TaK U Ha
Pa3BUTHE JIMYHOCTH HIKOJIBHUKOB.



TAKUC JINYHOCTHBIC p€3yJIBTaTI>I, KaK:

- ¢dopMHpOBaHHE KOMMYHHMKATUBHOW KOMIIETCHTHOCTH B OOIIEHHMM H COTPYJHUYECTBE CO
CBEPCTHHUKAMH, JETHbMH CTapIIeT0 M MIAJAIIEr0 BO3pacTa, B3POCIBIMH B TpoOIEeccCe 00pa30BaTEIbHOM,
0OIIIECTBEHHO TMOJIE3HOM, Y4eOHO-UCCIIEI0BATENbCKOM, TBOPUECKOM U IPYTUX BUIOB JICATEILHOCTH;

- (opMupoBaHHE IEHHOCTH 3J0pOBOTO M Oe3omacHOro oOpaza KU3HH, YCBOCHHE IPaBUI
I/IHI[I/IBI/II[yaJIBHOI‘ 0 U KOJUUICKTUBHOTI'O 6€3OHaCHOI‘O IIOBCACHUA B ‘-IpGSBBI‘-I&fIHBIX CI/ITyaLII/ISIX, yrpo;xa}oumx
YKU3HH U 3JI0POBBIO JIFOJICH, TIPABUIT ITOBEICHUS HAa TPAHCIIOPTE U HA I0pOrax;

- (GOpMUPOBaHHE OCHOB 3KOJOTHYECKOW KYJIbTYPHl COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOT'O MBIIIUICHUSI, PA3BUTHE OIBITA KOJOTHYECKH OPUEHTUPOBAHHON PEedIICKCHBHO-OIICHOYHOM
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 KaKIOoro MOIYNs JaHHON
MIpOorpaMMbl OPUEHTHPOBAHO HA PAa3BUTHUE JIMYHOCTHBIX KAa4eCTB IIKOJbHUKA, a TAK)KE HA METAPEIMETHBIE U
peaMeTHbIe 00pa3oBaTeNbHbIC PE3Y/IbTAaThl O0YUCHHS YUAIIUXCS.

Taoauna 1. Moayiu coaep:kaHusi Kypca «YIMBUTEIbHAsST XUMHUS»

Ne n/n Kiacc, Komu4ecTBo 9acoB B MOYJIC
8 kimacc (35 u) 9 knacc (35 4)
1. | BBenenue (24) Brenenue (1 gac)
MaremaTrka B XUMHH (44) BemecTBo 1 onbITHI ¢ HUM (8 Y4acoB)
3. | Xumus B npupoje (749) OdeBHIHOE U HEBEPOSITHOE B XMMHUECKHUX PEAKIUAX
(124)
brerroBas xumust (84) Cwmecu B ipupojie ¥ TeXHHKE. (8 4acoB)
5. | XuMHus ¥ NpOLyKThl TUTaHus (74) 3akonbl xuMuu. (3 yaca)
XuMuyeckas 2konorus (59) XUMHUS ¥ IPOMBIIUIEHHOCTH (34)

Conep:xanue Kypca «Y IMBUTeIbHAST XUMHUD).
8 kiaacc.
BBenenue (2u). Victopus pa3Butusi Xumuu. XuMudeckas a30yka: CHMBOJIMKA, XUMHUecKast (opmyIa,
XMMHYECKOE YPaBHEHHUE.

1. MaremaTuka B xumum (4 4). Macca atoma u MoJeKyibl. MaccoBast 10Jis 3JIEMEHTA U pacueThl 10 HEH.
Boznyx u o6bemHas 107151 ra3a B Ta30BBIX CMECSX.

[IpakTrueckas padora 1: Moaoko u cok...Uro obmero?

2. Xwumus B npupoje (74). Xumus u pusrka. ArperaTHble COCTOSTHUS BEIIECTB B MPUPOAE. XUMUS U
ouomnorusi. buorennsie anemenTsl. Boga. Bona B mpupose, cBoicTBa BObI, AHOMAJIUHU BOJBI.
Kpucrannmueckas u ap. Boga. XMMUYECKUE peakllMM BOKPYT Hac. ['opeHue u TiaeHue.

[IpakTrueckas padota 2: CpaBHEHHE YUCTOM U 3arps3HEHHOM BOIBI (OPTaHOJENTUYECKUE CBOWCTBA,
MOBEPXHOCTHOE HATSHKEHHE, dJICKTPOITPOBOAHOCTH ).

3. Xwumus B qome (84). XUMHUUECKHE BEIICCTBA B HAIIIEM JIOME. XUMUS YUCTOThI. XUMUYHCTKa goMa. Coaun

B npupoje, conu B kietke. KocmeTrnka n xumus. CTpouTenbHas XUMUS.
[Ipaktrueckas padota 3: VccrnenoBanrue CBOMCTB MOIOIIIUX CPE/ICTB.
[IpakTuyeckas pabota 4: BriBeaeHue mATCH.

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

4. Xumus u npoaykTsl nuranus (74.). [lpoayktel nuranus u ueprus. [lumieBast IeHHOCTH O€JIKOB,
KUPOB, yIriIeBo0B. [IumieBsie 1006aBkr. MOJIOKO U MOJIOYHBIEC MMPOAYKTHI. KauecTBO MPOyKTOB U
310pOBbE
IIpakTuyeckas pabora 6. AHaIM3 COCTaBa MPOAYKTOB MUTAHUA (TIO ITUKETKAM).

[MpakTuueckas pabora 7. Onpenenenue O6emaka U Kpaxmaia B IPOAYKTaX MATAHUS

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

JeJIOBEKa.

[IpakTudeckas pabota 9. MccnenoBanue orypra.

5. Xumus B NpoMbIlLTIeHHOCTH (5 4.). XuMudecKas MpOMBIIIIECHHOCT MOCKOBCKO# 06acTu.
[Ipodeccun, cBs3aHHbIe ¢ HAYKOM XUMUEH. XUMUS B OMOTEXHOJIOTHU. DKOJIOTHYECKUNA KOMIIOHEHT




XUMHUYECKHUX MPOU3BOJCTB. DKOJIOTHYecKas 0€30MacCHOCTh aTMOC(hepbl. DKOJIOrHyecKas
0€3011aCHOCTh BOJIBI.
Hrpa «llocnennuii repoi».

9 kaacc.
[IpenycmarpuBaeT H3ydeHHE M NOBTOPEHHE MaTepuala [0 XMMHUU B XOJ€ BBIIIOJIHEHUS PACUETHBIX U
SKCIIEPUMEHTAJbHBIX 3aJa4, MPOBEICHUS J1a0OpaTOPHBIX OMNBITOB M MPAKTHUYECKUX paboT, CO3AaHUA
UCCIIEIOBATEIbCKUX MUHU-NIPOEKTOB. Ilpu 3TOM MakcMMaJbHO IOJHO JOJDKHA IPOCIEKUBATHCA
CaMOCTOSITeNIbHASL TO3HABATEIbHAs JEATENbHOCTh y4yamuxcs. [lo3uyus yyumens COCTOMT B TOM, YTO OH
KOPPEKTUPYET, UHCTPYKTUPYET yYalllUXCsl U CO3/4aeT YCIOBUS JJI CaMOCTOSITENIbHOM OTPAaOOTKH 3HAYMMBIX
HABBIKOB.

Bgenenue (1 yac): Xumus u riiodanbHbIe TPOOIEMbl YEIOBEUECTBA.

I'moGanbHbIe HKOIOTHYECKUE TPOOJIEMBI, CBA3aHHbBIE C XO3SHCTBEHHOU NEATEIBHOCTHIO YenoBeka. Poib
XUMHH KaK HAyKH B PEIICHUH MPOOIIEM.

1. BenrecTBO U ONBITHI ¢ HUM (8 4acoB)

MeTobl HccieIoBaHUSI COCTaBa BEIIECTB, MOACIUPOBAHNE U MPEJCKAa3aHUe CBOICTB MO MOJICKYISIPHOM
dopmyne. MHorooOpasre XMMHUYECKHX BEUIECTB B IpHpoje. HampaBineHHs HCIOIB30BaHHS BEUIECTB B
TEeXHHUKE. 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. BapuaTUBHOCTD 3a/1a4y C UCIIOJIB30BAHUEM IMOHSATHS
«MOJIEKyJsIpHas hopMyIay.

[TpakTueckue 3anatud: /. Jlaboparopuoe obopynosanue u Th npu paGote ¢ BemecTBOM.

2. BemiecTBa B TEXHUKE U OBITY (03HAKOMJICHHUE C XapaKTEPUCTUKAMU OTIETbHBIX BEIIECTB).

2. OuyeBHHOE U HEBEPOSAATHOE B XUMHYeCKHUX peakuusx (12 yacos)

XUMHUYECKUE TMPEBPALICHUS B TEOPUM M Ha NpaKTHKE. TUNBI U YCIOBUS XMMUYECKUX MPEBpAICHUN.
CuMBOJIbHAs 3allUCh XUMHYECKON peakiuu. CTeXHMOMETpUYECKHE 3aKOHBI XMMHH. XUMHUYECKas Ieroyka
MIPEBPALICHUM C y4aCTUEM HEOPraHMYECKHUX BEUIECTB (OTKPBITHIE, OJYOTKPBIThIE U 3aKpPbIThIE). 3aaul C
UCIOJNIb30BaHUEM Iienouek. OKucInuTensHo-BoccTaHOBUTENbHAS peakius. Ocobennoctu OBP B pacTtBopax.
I'mpponus comneit.

[TpakTrdeckue 3aHaTud. 1. JKCIepUMEHTaNbHBIE 33]]a41 110 UACHTU(DHUKAIIN HEOPTaHUUECKUX BEIECTB.

2. AHanu3 NUIIEBBIX POLYKTOB HA COJEP/KAHUE OTIEIbHBIX BEILIECTB.

3. Ocobennoctu OBP B pacTBOpax.

3.Cmecu B npupoae U TexHuke. (7 4acoB)

Knaccugukarus cmeceil. [Tonstue MmaccoBoii 1 00beMHOI 10JTM1 KOMIOHEHTOB CMECH.

IIpuponnsie cmecu. PactBopbl. CMecu B NMPaKTUUECKON IEATENBHOCTH U B KU3HU YEJIOBEKA. 3aJau C
UCMOJb30BaHUEM cMecel. AnreOpandeckuil MOAXOJ K pEIIeHUIO 3a/ad C HCHOJIb30BaHMEM CcMecel
(pemieHue yepes CUCTEMY YpaBHEHUN).

IIpaktnueckue 3amsatus: 1. Ilpuémel paspenenus cmeceid. 2. OmnpeneneHue  KOJIUYECTBEHHOTO
coJiepKaHus KUPA B MOJIOKE.

4. 3akoHbI XUMHHU. (3 yaca)

3akoH coxpaHeHUs Macchl W SHepruu. OCHOBHBIE Ta30Bble 3aKOHBI B XHMMHYecKoil peakuuu (I'eii-

Jlroccaka, AsBoragpo, MenneneeBa - Knaneiipona). IlpumeHeHne 3akOHOB B XUMHUYECKOH U
IIPOU3BOJICTBEHHOW NPAKTUKE (PEIIEHUE MPOU3BOJICTBEHHBIX 3a/]ay, HAllMCAaHUE YPAaBHEHUN XMMHUYECKHX
peaKImii).

5. Xumus 1 NPOMBINLIIEHHOCTH ( 3 yaca).

Otpacnm XMMHYECKOM MPOMBIINUIEHHOCTH. BakHEWINe TEXHOJOTHMYECKHUE IMPHUEMBI, HCIOJIb3YEMbIE
IPU TPOMU3BOJCTBE XUMHYECKMX IPOAYKTOB. XUMHS MU JAKOKPACOYHAS IMPOMBILIJIEHHOCTh: MPUPOIAHBIE
KpacUTENM U MX HCIOJIh30BaHNUE, NCKYCCTBEHHBIC KPACKH, MPOOJIEMBI 3arpsi3HEHHS OKPYKAIOMIEH cpenbl U
uX pemieHus. bBBITOBBIE XWMHUYECKHE BEIIECTBA (CTPOUTENbHbIE W OTAenouHble Matepuaisl, CMC,
JIEKapCTBa).

[paktuueckue 3auatus: /. [loayuyeHue NpUPOIHBIX KpACUTENEH U KUCIOTHO-OCHOBHBIX UH/IUKATOPOB.

dopma aTTecTAIMN YYAIIUXCH
= TecTupoBaHue MOCPECTBOM TPEHUPOBOUYHBIX TecTOB OI'I;
= Yyactue B onuUMIIHAE
Kypc paccunrtan Ha 35 yacoB B 8 kitacce u 34 yaca B 9 kiacce (1 akageMudecKuid yac B HEJICIIO).

Taoauna 2. JleiicTBHsI, HaNIpaBJeHHbIE HA PAa3BUTHE JUYHOCTHBIX KAa4eCTB YUYAIUXCS

‘ eticmsus ‘ﬂeﬂcmeuﬂ KOMMYHUKAMUBHOU eticmsus pe2ynsasmusHou opuenmayuu




U@HHOCWZHOTZ opuenmayuu

opuenmayuu

— «4EJIOBEK — | — YMEHHME CIIyllaTh U — LIeJIeTIoNIaraHue;

BEILIECTBOY; BCTYIaTh B JIAJIOT; — opraHu3anus y4eOHO! AesTelNbHOCTH;

— «4E€JOBEK — | — Yy4acTBOBATh B — COCTaBJICHME IUIaHa U MOCIIEA0BATENbHOCTH JIeHCTBUM;

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

— «YEJIOBEK — | IIpoliieM; TOM YHCJIe XUMUYECKOH Tab0opaTopHn);

3J10pOBBIil 00pa3| — yCTaHABIMBATh U — KOHTpOJIb B (popMe ciaudeHus: crocoda AEHCTBHS U €ro

KUZHN Y NOJIEP’)KUBATh HEOOXOAUMBIE | pe3yIbTaTa ¢ 3aJaHHBIM JTAJIOHOM C LENbI0 0OHApYKEHUS

— «4EJIOBEK — | KOHTAaKThl C yYaCTHUKAMHU OTKJIOHEHUH U OTJINYMHA OT 3TAJIOHA;

rpakJaHCKas | 00pa3oBaTENIBLHOIO MPOILIECCa; |— KOPPEKIUsS — BHECEHHE HEOOXOAMMBIX IOIOJHEHUH U

HO3ULIUAY; — BJIQJICHUE ONPEACICHHBIMU | KOPPEKTHB B IJaH M cHoco0 JeicTBus B cilydae
HOpMaMH ITOBCACHUA B pacxoxkACHUA OTaJIOHA, PCAJILHOTO HCﬁCTBHH n €ro
0O0I11eCTBEHHbIX MECTax IPOAYKTAa,

— OIIEHKA — BBIJICJICHUE U OCO3HAHUE y4YalUMCS TOTO, YTO
YK€ YCBOCHO U 4YTO €II€ MOJICKHUT YCBOCHHUIO, OCO3HAHUE
KauecTBa U YPOBHSI YCBOCHUS,

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

B kypce mpemycMmopeHsl cienyrone mytd (GOpMUPOBaHHS JCHCTBUI, HANPABICHHBIX HA Pa3BUTHE
JTUYHOCTHBIX KaQueCTB yUallnXCs.

Ilymu ¢popmuposanus deticmeuti YyeHHOCMHOU OPUEHMAYUU.!
— JUCIYThI, UCCIEAOBAHUS U OOCYKJEHUS Ha TEMY HKOJIOIMUECKON HANpaBiICHHOCTU: «XHUMHSI MUTAHUSD,
«bpITOBas XUMus», «MeauuuHcKas XuMus», «IIpobieMsl 3arps3HEHNsT BOJIBI, BO3AyXa HAa TEPPUTOPHH Kpas,
CTpaHbl, MUpa», «AncKoe 03epo», «BynkaHsl 1 UX nocnencTBus», «4ro takoe cmor? [IpuunHbI U BIMsHUE
€ro Ha OpraHu3M YeJI0OBEKa»
— pa3paboTKH y4eOHBIX NMPOEKTOB O BOJE, BO3AYXE, XMMHUUECKHUX ACIEKTaX NMPOU3BOJACTB, IPUPOJHOM Tas3e,
UX POJIM B )KU3HU YEJIOBEKa U MpodiieMax 3arpsi3HeHHs OKpYKaloLe Cpe/ibl.
— COOOIIEHHS O BIMSIHUM BEIIECTB Ha YEJIOBEKA U OKPYKAIOIIYIO CPENy;
— pa3paboTKa M 3aliTa Y4eOHBIX MPOEKTOB C BAJICOJIOIMUECKUM HANpaBICHUEM, IJ€ TNIABHBIM OOBEKTOM
ABJISIOTCS TpoAyKThl uTanus («llokonan u 3m0poBbe fereit», «UTo BeIOMpaeT Mosooe nokosenue: [lencu
WU MOJIOKO», «MopoxkeHoe», «Mea 1 ero moJib3ay, «XJed — BceMy ToJIoBay);

Ilymu popmuposanus deticmeuti KOMMYHUKAMUBHOU OPUEHMAYUU!
— COBMECTHas pa3paboTKa U 3al[uTa MPOEKTOB MUHHU-TPYIIaMH y4aluxcs 1o 2—3 4eJoBeKa;
— y4acTHe IIKOJbHUKOB B IUJAKTUUECKUX UTPax;
— paboTa B nape (Ipu BBIIOIHEHUH JIAOOPATOPHOU pabOThI, CAMOCTOSITEIBHOM paboThl);
— DJIEMEHTHI JAUCKYCCHUHU, Oecelbl Ha ypoKaX MpU M3yUYE€HUU HOBOM TEMbI, IPHU 3aKPEIJICHUH U3Y4YE€HHOTO
MaTepuaa.

Ilymu ¢hopmuposanus oeticmsuii pe2yisamusHol OpUeHmayuu.
— OCBOEHHME MpaBUJI TEXHUKH O€30MacHOCTH MpH paboTe C BEIIeCTBAMHM B XMMHUYECKOW J1abopaTopuu U B
OBITY (BBIIIOJHEHHE J1A00PATOPHBIX pabOT B XUMHUYECKOHN J1aOOpaTOpUH, JOMAIIIHEr0 SKCIIEPUMEHTA);
— pelIeHue FKCIIEPUMEHTAIbHBIX, KAUECTBEHHBIX M KOJIMYECTBEHHBIX 3a/1a4;
— (opMylIMpoBaHHE LIEIH, IIJIAHUPOBAHUE U MPOBEACHHUE MPOCTEHIINX ONBITOB U MU3MEPEHUHN MpU MOMOIIN
HanboJiee YacTo UCIONIb3YeMbIX TPHUOOPOB;
— Mpe/ICTaBIIeHUE Pe3yIbTaTOB U3MEPEHUH B BUJIE TAaOJIHII,
— (hopmMyupOBaHHUE BHIBOJIOB HA OCHOBE HAOJIIOICHMUIA;
— pa3paboTKa MPOEKTOB BaJICOJIOIMYECKOT'0 3HAUCHUS;
— BHECEHHE HEOOXOIUMBIX JIOMOJHECHUN WM U3MEHEHUH B Cllydyae HEBEPHOT'O PEUICHUsS C YYETOM OIICHKH
MOJTYYEHHOTO Pe3yJIbTaTa CaMUM OOYYarOIIUMCS, yUYUTeIeM, ToBapuiaMu (padoTa Hax omuOKamu);
— OCO3HAHME KauecTBa U YPOBHS YCBOEHHOI'O MaTepHala;
— IIPEOJIOJICHUE TPYAHOCTEHN HA ITyTH JOCTUKCHUS LICIICH.

brok no3HaBaTeNbHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBUI SIBIISETCS BEIYIIUM U MPOXOAUT «KPACHOMN
HUTBIO» dYepe3 BeCh KypC, IOCKOJbKY KaueCTBEHHBIM Y4eOHBIN mpolecc J0KeH OBbITh y4ueOHO-
MO3HABATENIbHBIM, HampaBieH Ha (OPMUPOBAHUE IMEPBOHAYAIBHBIX YMEHHUH B Ipoliecce MOCTAHOBKHU H
peLIeHrH pa3Horo poja 3aaay (mpobiem).




[lpn wu3ydyeHun pa3pabOTAaHHOTO Kypca IIKOJBHUKH OCBAaWBAIOT CICAYIOUINE HO3HABAMENbHbIE
YHugepcanvHvle Oelicmeua: o0OUIeyuyeOHbIE, JIOTUYECKUE, 3HAKOBO-CUMBOJIMUYECKME M IPOOJIEMHO-
MIONCKOBEIE.

IInanupyemsble pe3yJbTaThl:

Ilpeamernpie pe3viabTaThL:

1) dopmupoBanre M pa3BUTHE Yy4eOHOH KOMIICTEHTHOCTH OOYYalOIIMXCS CPEACTBAMH Kypca:
MOHUMaHHE XMMUYECKOTO SI3bIKa, YMEHUE MPOU3BOJUTh MAaTEMAaTHUYECKUE PACUEThl, OTPAXKATh XUMHUYECKHE
SIBJICHUS ITOCPEJICTBOM HCIIOIB30BAHUS XMMUYECKIX CHMBOJIOB;

2) OBNaJeHUE NPUOOPETEHUE ONbITA OCYIIECTBICHUS LEIEeCOO0pa3sHOW W pe3yNbTaTUBHON
JeSTeIbHOCTH;

3) pa3BuTHE CIOCOOHOCTH K HEMPEPHIBHOMY CAMOOOPa30BaHHIO: CAaMOCTOSTEIBHOMY IPHOOPETEHHIO
U MHTErpalliyd 3HAaHUHM, KOMMYHHKAIMM W COTPYIHUYECTBY, I(PPEKTHBHOMY pPEUICHHIO (Pa3perIeHHIO)
npoOieM, OCO3HAHHOMY HCIIOJIb30BAaHHIO HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH,
CaMOOPTaHU3AIMH U CAMOPETYJIALINY;

4) obecnieyenre npodeccuoHaNbHON OPUEHTAIUN 00YJIAFOIIIUXCS.

MeTtanpeaMeTHble Pe3VIbTAThI:

Paseutne ymenus

1) camMoOCTOATENBHO OMPEACIATh LENH A TEIPHOCTH H COCTABIISTD TUIAHBI ACITEIbHOCTH;

2) caMOCTOSITEJIbHO OCYIIECTBIIATh U KOPPEKTUPOBATH JESATENLHOCTD;

3) ucmonp30BaTh Pa3HOOOpa3HBIC PECYPCHI JUIS JOCTHXKEHHS ITOCTABJICHHBIX LIENEH U pealn3aluu

IUIAaHOB JICATEIILHOCTH;

4) MPOAYKTHBHO OOINATHCS M B3aUMO/ICHCTBOBATH B ITPOIIECCE COBMECTHOM JICSATEIBHOCTH,

5) IpOBOIUTHh CaMOCTOSITENBbHYIO HH(POPMAIOHHO-TIO3HABATEIbHYIO  JISTEIBHOCTh, BKIIIOYAsS

YMEHHE OpPHEHTHUPOBATHCSA B PA3IMYHBIX HMCTOYHHKAX WH(POpPMAIWU, KPUTUYECKHA OIICHWBATH H

MHTEPIIPETUPOBATH HHPOPMAIIHIO, TIOTY4aeMYI0 U3 PA3IMUHBIX HCTOYHHUKOB,

6) ucnonb3oBath cpenctBa MKT ¢ cobmonennem TpeboBaHnd )prOoHOMUKH, TEXHUKH 0€3011acHOCTH,
THTHEHBI, pecypcocOepekeHusl, IPABOBBIX M ATHUECKUX HOPM, HOPM WH(POPMAIIMOHHOH 0€3011acHOCTH;

7) cCaMOCTOSITENIFHO ~ PErYJIMPOBaTh COOCTBEHHYIO IIO3HABATENBHYIO JIEATENBHOCTE C  YYETOM
IpaXJaHCKUX M HPAaBCTBEHHBIX IEHHOCTEH;

8) JOTUYHO W TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS, CTIONB30BATh a/IEKBATHBIE SI3BIKOBBIC CPE/ICTBA;

JINYHOCTHBIE PE3VIALTATDI

1) popmupoBaHue pOCCHIICKON TPa)KTaHCKOW HACHTUYHOCTH, MAaTPHUOTU3MA, YBAKEHUS K CBOEMY
Hapoy, YyBCTBAa OTBETCTBEHHOCTH nepea PoauHoM, rop1ocTy 3a CBOM Kpai, cBoro Poauny;

2) BOCIIUTAaHUE AaKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUHCKOTO OOIIECTBa, OCO3HAIOIIETO CBOU
KOHCTUTYILIMOHHBIE TIpaBa M O0S3aHHOCTH, YBAaXKAIOUIETO 3aKOH U MPaBOMOPSA0K, 00JIaJaloler0 YyBCTBOM
COOCTBEHHOTO  JIOCTOMHCTBA, OCO3HAHHO  TMPUHUMAIONIETO  TPAJUIIMOHHBIE  HAIIMOHAIBHBIE U
o011e4yesIoBeuYecKie T'yMaHUCTUYECKHE U IEMOKPAaTHUECKHE TIEHHOCTH;

3) chopMHpPOBAaHHOCT,  OCHOB  CaMOPa3BUTHsI M CAMOBOCIHUTAHHsI B COOTBETCTBUU
C 00I11eYeI0BEYeCKUMH [IEHHOCTSIMH | UJIeaJIaMU TPaKIaHCKOTO OOIIeCTBa;

4)rOoTOBHOCTH M CIIOCOOHOCTh K CAMOCTOSITEIHHOM, TBOPUECKOM U OTBETCTBEHHOM JIEATEITLHOCTH;

5) TOTOBHOCTh H CIIOCOOHOCTH BECTH JUAJIOT C JIPYTUMH JIFOABMH, JIOCTHTaTh B HEM
B3aMMOITOHMUMAHWSI, HAXOAUTh OOIIUE TSN U COTPYAHHYATE IS UX TOCTHKCHUS;

6) HaBBIKM COTPYJHUYECTBA CO CBEPCTHHUKAMH, B3POCIBIMH B Yy4e€OHO-HCCIIEIOBATEIHCKOM,
MPOEKTHOM U JPYTUX BUAAX NEATEIHHOCTH;

7) HPaBCTBEHHOE CO3HAHME U MOBEJCHIE Ha OCHOBE YCBOCHHS 00IIEUEeTTOBEUECKHIX [IECHHOCTEH;

8) TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpa30BaHMIO, HA MPOTSIKEHUU BCEHW KU3HU, CO3HATEIHHOE
OTHOIIICHHE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHIO YCIIECITHOW MPOGECCHOHATHHONU U 0OIIECTBEHHON
NesITeNIbHOCTH;

9) npuHATHE IIECHHOCTEH 3/10pOBOT0 M 0€301MacHOro 00pasa )KU3HU, HETIPUATHE BPEIHBIX IPUBBIYEK;

10) oco3nanHublii BeIOOp Oymymiedt mnpodeccu W BO3MOXKHOCTEH peaau3alui  COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;

11) chopMUPOBAHHOCTh ~ DKOJOTUYECKOTO  MBIIIJICHUS, T[OHUMAHHUS  BIMUSHUS  COLMAIBHO-
SKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME MPUPOIHOM W COIUAIBHON Cpeibl; MPUOOPETEHHE OIbITa
HKOJIOrO-HaMpaBICHHON 1€ATEIbHOCTH;



B pe3ynbTaTe 0cBOEHUS JaHHOTO Kypca
Obyuarowuecs Hayyamces:

— MCKATh U BBLICTATH HEOOX0IMMYIO HH(POpMaLKio, B TOM yrcie ¢ nomomsio MKT;

— CMBICIIOBOMY YTEHHIO, U3BJICUCHUIO HEOOXOMUMON WH(POPMALIUU U3 MPOCITYIIAHHBIX TEKCTOB,
OTIpeJICIEHUI0 OCHOBHOM M BTOPOCTENIEHHON HH(pOopMaIumy;

— CaMOCTOSITETIbHOMY (POPMYJIMPOBAHHIO TO3HABATEIHHOM LIETIH;

— MOCTPOCHHUIO PEUCBOT0 BHICKA3BIBAHUS B YCTHOM U TUCHbMEHHOU opMax;

— IMOCTaHOBKE M ()OPMYITMPOBAHUIO IIETTH, TPOOIEMBI;

— BBIOOPY pallMOHATIBLHBIX CIIOCOOOB PELICHUS 3a/ay;

— CTPYKTYpUPOBAHHIO 3HAHUIA,

— pedrexcuu U caMOOIICHKE.

Obyuarowuecst nory4am 603MONCHOCHb HAYYUMbCSL:

A) Jloeuuecuxm oeticmeusim -

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

— CTPYKTYpUPOBATh 3HAHUS;

— YCTaHOBJIUBATh IPUYUHHO-CIICICTBEHHBIC CBSI3H,

— COCTaBJIATH JIOTHMYCCKUEC OCIIOYKHU ITOCIICIOBATCIIBbHBIX ﬂeﬁCTBHﬁ IIpyu pCHICHUH 3a/1a4;

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

b) 3nakoso-cumeonuueckum oeticmeusm -

— MOJISITMPOBAHUIO XUMUIECKUX OOBEKTOB;

— MpeoOpa3OBaHUIO MOJICIHN C LIENIBIO BBISIBICHHS OOIIMX 3aKOHOMEPHOCTEH;

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

— paboTe ¢ XUMHUYECKUM TEKCTOM.

B) Ilouckoso-uccredosamenvckum 0eucmausim -

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

— COCTaBJICHHIO IIJIaHA IIPOCTOTO SKCIIEPUMEHTA MIPH UCCIIETIOBAHUU BEILIECTB, SIBJICHUIA, PACTBOPOB;

— BBIOOPY peIICHUS U3 HECKOJIBKHX TPEJI0KCHHBIX BAPHAHTOB, KPATKOE €r0 00OCHOBAHUE;

— BBISIBJICHUIO (TIpU pPELIEHUH Pa3HOXapaKTEPHBIX 33/1a4) U3BECTHOIO U HEM3BECTHOTO;
— 1peoOpa30BaHUIO0 MOJIENIM B COOTBETCTBUU C COJIEpP)KaHHEM Y4eOHOro marepuaia u

MIOCTaBJIEHHOWY4eOHOH 1ETbIO.

TemaTuueckoe IJIAHUPOBAHUE

BHEYPOUYHOM AeSITeJIbHOCTH «YIMBUTEJIbHbIA MUP XUMHU». 8

KJIacc.
Ne Conep:xanue (pa3aeJibl, TeMbI) KoanuecTBo
ypokKa 4acoB
Pa3znen Beenenue (2 4)
1-2 Hcropus pa3BUTUS XUMUU. 2
Xumudaeckas az0oyka.
2. Matemaruka B xumuu (4 4)
3 Macca aToma ¥ MOJEKYJIbI 1
4 MaccoBas 10115 371€eMEHTa U pacyeThl 10 HEH. 1
5 Boznyx 1 o0beMHast 07s Ta3a B Ta30BBIX CMECSX. 1
6 IIpakTrueckas padora 1: Monoko u cok...Urto o0mmero? 1
3.Xumus B npupoae (74)
7 Xumus 1 pusnKa. ArperaTHble COCTOSHUS BELECTB B IPUPOJIE. 1
8 Xumusa u ouonorus. buoreHHele 31€MEHTEL. 1
9 Bona. Bona B npupoe, cBoiicTBa BOJbl, AHOMAaJIUU BOABI. 1
10 Kpucrannuueckas u ap. Boja. 1
11 [IpakTudeckas pabota 2: CpaBHEHUE YUCTON U 3arPSI3HEHHOM BOBI 1
(opra”oJienTUYECKUE CBOMCTBA, TIOBEPXHOCTHOE HATSHKEHUE,
AJIEKTPOIPOBOIHOCTD ).
12 XUMHUYECKUE PEAKIIMU BOKPYT HAC. 1




13 ‘ l'openue u Tnenue. ‘ 1
4. Xumus B 1ome (84)
14 XUMHUYECKHE BEIIeCTBa B HAIIEM JJOME
15 Xumus ynctothl. IIpakTuyeckas padota 3: McciieqoBaHue CBOMCTB
MOIOIIIUX CPEJCTB
16 Xumunctka goMa [IpakTudeckas padora 4. BriBencHue naTeH
17 [TyremecTBue Mo foMalmHen anTeyke - urpa
18 [pakTudeckas padora 5: IlpuroroBieHune pacTBOPOB sl OBITOBBIX 1
HYX]I.
19 Conu B mpupojie, COM B KIETKE.
20 KocMmeruka u xumMus
21 CrpouTtenbHast XUMHUSL.
4.XuMus ¥ NPOAYKTHI IUTAHUSA (74)
22 [IponyKTHl IUTAHUSA U DHEPTUA.
23 [MuieBast IEeHHOCTH OEJIKOB, )KUPOB, yrieBoA0B. [IpakTrueckas padoTa 6.
AHanu3 cocraBa IPOJYKTOB MUTAHUSA (10 ITUKETKaM).
24 [Ipaktrueckas padota 7. Onpeaenenue Oeka U Kpaxmalia B IPOayKTax 1
IMUTAHUS
25 [Mumessie no6aBku. [IpakTryueckas padora 8. PacmmdpoBka nuimeBbIx 1
n00aBOK, MX 3HAUYCHUE U JICHCTBUE HA OPTAHU3M YEJIOBEKa.
26 Momnoko u MoJIouHbIe TPOAYKTHI. [IpakTHyeckas pabota 9. 1
Uccnenosanue orypra.
27 KauecTBO npoykToB U 310pOBbE
28 CocrapieHue «IpaBUJIbHOTO» pallioHa 1
XuMus B IPOMBILIEHHOCTH (5 4)
29 XuMudeckasi MPOMBIIUIEHHOCTh MOCKOBCKOM 0011acTH 1
30 IIpodeccun, cBsi3aHHbIE C HAYKOH XUMUEH 1
31 Xumust B ONOTEXHOIOTHH. 1
32 DKOJIOTMYECKUN KOMITIOHEHT XUMUUYECKUX ITPOU3BOJICTB. 1
33 DKkojoruveckast 6€30MacHOCTh aTMOC(hEpH. 1
34 DKoioruueckas 6€30macHOCTb BOJIbI 1
35 Urorosoe 3ansartue (urpa «llocnemnuii repoii») 1
TemaTn4yeckoe NJaHNPOBaHHE
BHEYPOUYHON AeSITeJIbHOCTH «Y IUBUTEIbHAS XUMHS». 9 KiIace
Ne Coneprxanue (pa3zensl, TEMbI ypoKa) KonnuecTtso
ypoka JacoB
Beenenue (1 yac) :
1. ‘ Xumus U riao0anbHble MPoOIeMbl YeTOBEYECTBA. ] 1
1. BenrecTBO M ONBITHI ¢ HUM (8 YacoB)
2. MeToabI UCCIIEIOBAHUS COCTaBa BEIIECTB 1
3. IIpaktuyeckoe 3anstue: /. JlaboparopHoe obopynoBanue u Th mpu padote 1
C BEIIESCTBOM.
4, MonenupoBaHue U IpecKa3aHue CBOMCTB MO MOJIEKYJISIPHOU opmyrie 1
5. MHoroo6pa3ue XMMHUYECKHX BEIIECTB B mpupoje. IlpakTuueckoe 3aHATHE 1
2. BemectBa B TeXHHKE U OBITY
6. Hamnpasnenus ucnonb30BaHus BEIECTB B TEXHUKE. 1
7-8 3aKoH MOCTOSHCTBA cOCTaBa BerecTBa. VIcroap30BaHre OHITHS 2
«Xumudeckas Hpopmysia B XUMHUYECKUX 3a7a9ax)»
9. [IpoBenenne MUHM — BBICTYIIJICHUS, TTIOCBSIIIIEHHOTO MIPE3CHTAIIMN U 3AIHUTE 1
3aMBICIIOB TIPOEKTOB.
2. O4eBHIHOE U HEBEPOSTHOE B XUMHYECKUX peakuusix (12 yacos)
10. ‘ XUMHYECKUE IPEBPALLECHHS B TEOPUU U HA IIPAKTHUKE. ‘ 1




1. Tumbl U yCIIOBUS XMMUYECKUX MPEBPAICHUM.

1
12. CuMBOJIbHAS 3aMMHCh XUMUYECKOM PEAKIIUH. 1
13-14. | CrexuomeTpr4eCcKue 3aKOHbI XUMHH. 2
15. XuMuyecKas 1ernoyka npeBpanieHruii ¢ y4acTUEM HEOPTraHUYECKUX BEIIECTB 1
16 3amaun ¢ UCIIOJIL30BAHUEM LIENIOYEK. 1
17. IIpakTHueckoe 3aHITHE 3. DKCIepUMEHTAIIbHBIC 3a7a4un o 1
UICHTH()UKAIIUN HEOPTaHUYECKHUX BEIIIECTB.
18. OKHCIIUTENbHO-BOCCTAHOBUTEIIbHAS PEAKITHSI. 1
19. [pakTuueckoe 3ausatue 4.0cobennoctu OBP B pacTBopax.
20. [IpakTuyeckoe 3aHsATHE 5. AHanu3 MUILEBBIX MPOAYKTOB Ha COJACpP)KAHHUE 1
OTJEJbHBIX BEIIECTB.
21. T'uaposus coseil. 1
3.Cmecu B npupoje u Texumnke. (7 4acon)
22. Knaccudukamms cmeceii. 1
23. ITonsaTtre MaccoBoii U OOBEMHON HOJIU KOMIIOHEHTOB CMECH. 1
24. [IpakTuyeckoe 3andarue: 6. [Ipuémel pa3aeneHus cMecei. 1
25. 3aja4ud ¢ UCIOIb30BaHUEM CMeCel 1
26-27 AnreOpandecKuid MOX0/] K PeIISHUIO 3a1a4 ¢ UCITOJIb30BaHUEM CMecei 2
28. [Ipaktrueckoe 3anatre 7. OnpenencHUe KOIUYSCTBEHHOTO COICPKAHMS 1

KHUPa B MOJIOKE.

4. 3akoHbl xXuMHH. (3 yaca)

29. 3aKOH COXpaHEHMsI MACChl U PHEPTHH. 1
30. OcHOBHBIE ra30BbI€ 3aKOHBI B XUMUYECKOMN peaKIuu 1
31. [IpuMeHeHne 3aKOHOB B XMMUYECKOW U ITPOU3BOACTBEHHOM IPAKTUKE 1
5. Xumus 4 NpoMbINLIEHHOCTH ( 3 yaca)
32. OTtpacian XuMUYECKON POMBIIUIEHHOCTH. 1
33. IIpakTnueckoe 3aHdartue: §. ITony4yeHnue NpUpPOIHBIX KpaCUTENEH U 1
KHCJIOTHO-OCHOBHBIX MHJUKAaTOPOB.
34. BbriToBBEIE XMMHUECKHE BENIECTBA 1
Hroro 34 yaca

MarepuajbHO-TeXHHYecKas 0a3a nenrpa «Touka pocray,
HCIOJIb3yeMasi Ui peajii3alluid NMPOrpaMMBbl.
1. ATTXP — anmmapaT [yist MPOBEICHUS XMMHUYECKUX PEAKIHiA C TOKCHYHBIMK Ta3aMH | T1a
paMH, 3aMKHYTBIX Ha MTOTJIOTUTEb.
2 . bans xoMOMHMpPOBAaHHAS.
3.I1pubop ans nonyuyenus razos (mpudop Kupromkuna).
4. Cocyn Jlannonbra (MpoOUpKa TBYXKOJICHHAS ).
5. Jlatunk Temrieparypsl IJIaTUHOBBIM.
6. JlaTuuk TeMnepaTypbl TEpMOTaPHBIN.
7. JaT4MK ONTHYECKOU IJIOTHOCTHU (KOJIOPUMETD).
8. Hatuuk pH.
9. J1aT4MK BJIEKTPOIPOBOIHOCTH.
10. JlaTunkK XJI0pUa-UOHOB.

11. JIaTurik HUTPAT-UOHOB.




12. TIpubop nmst AEMOHCTPALIMU 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEaKIUil OT Pa3IudIHbIX

(haxkTopoB.
13. ITunerka-mgo3aTop.

14. bansa xoMOMHUpPOBaHHAs.

Cnucok Jureparypbl.
Mopo3zoB B.E. DnekTuBHbBIE KypChl 110 XUMHH JJIs TPEANPOGUILHON OATOTOBKH ydaniuxcs B 8 -9
kiaccax- M. I'mobyc, 2007t
Cumanuyk H.W. Metoanueckoe nmocodue. O6pa3oBareabHas IporpaMmma Kpyxka
"3anumarenbpHas xumus'. http://festival. 1 september.ru/articles/522793/
1. I'youna H. B. «IIporpammsl 251eKTUBHBIX KypcoB. Xumus. [IpeanpodribHoe o0yuenue. 8-9 Kiacchl.»
-M.: JIpodax, 2007
2. lpyxununa A. 3goposoe nutranue. — M.: ACT-IIpecc knura, 2004.
3. Muxaiinos B.C., [Tansko A.C. BeiOupaem 3mopoBbe! — 2-¢ u3a. — M.: Monogas reapaus, 1987.
4. Onerus O. OnbiThl 6€3 B3pbIBOB. M.: Xumus 19986.
5. Cxypuxus .M., HeuaeB A.Il. Bce o nuiie ¢ Touku 3penus xumuka: Cripas. uzganune. —M.:
Bricmasimkona, 1991.
6. Crenun b. /1., Anux6epona JL.FO. Pykk H.C. Jlomarssist xumusi. Xumusi B ObITY U Ha KaXKIbIN J€Hb.
—M.: POT, 2001.
7. Ounukiaonenus a1 nereii. Tom 17. Xumus. / I'nas. Pen. B.A.Bonoagun. — M.: AsanTa+, 2000.
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Hudgposbie 00pa3oBaTe/ibHbIE peCypChl.
1. Caiit ®UIIU OTKpHITHII OaHK 3a1aHni 17151 GOPMUPOBAHUS €CTECTBEHHO-HAYYHOH IPaMOTHOCTH
https://fipi ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
2. Caiit Enunas xomiekims nugppoBbIX 00pa3oBaTelbHbIX PECYPCOB
http://school-collection edu ru/catalog
3. Caitt ®enepanbHbIil HEHTP HHOOPMAITMOHHO-00PA30BATEIHHBIX PECYPCOB
http://fcior edu ru/
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