MHUHHUCTEPCTBO MNPOCBEIIEHUS POCCHUICKOM ®EJEPALIUHA
MuHHKCTEpCTBO 06pasoBanust 1 Haykn Pecry6nuku KanMbIkis
YrpasieHne 00pa3oBaHKs aAMUHACTPALMK SITANTHHCKOrO paioHa

MyHuLHnaaIbHoe Ka3éHHoe 0011e00pa3oBaTelibHOe yIPEKACHHE
«OxkTa6pbckas cpenss obuieodpasopareibHas WKoNa UMCHI
A.JlypueBa» o

e X
082024 roma

A
e
N

/

PABOYAS ITPOI'PAMMA

Kypca BHEYpPOUHOH IeATeIbHOCTH
«Haylca B ONBITAX H IKCHIEPUMEHTAX»

n7s 8-11 K1accoB ¢ MCMOJIb30BaHUEM 000PY10BaAHUS
Ilentpa «Touka pocta» Ha 2024-2025 y4eOHBIH rof

Cocrasurens: Tabauxkas Jlromvmna OEnopoBHa
yIUTETh XUMHH

1. Okrsiopbekuit 2024 r.



IHosicHUTeIbHASA 3aANMCKA
K padoueii mporpaMmMe BHEYPOUHOM 1eATEIbHOCTH

Pabouas nmporpamma BHEYpOUHOM JIeITENLHOCTH 0 XUMuU B §-11 kitaccax cocraBieHa Ha
ocHoBe denepanbHOr0O KOMIIOHEHTa TOCYAApCTBEHHOIO CTaHJapTa CpeJHero  oOIlero
0o0pa3oBaHMs, MPUMEPHOH  MPOrpaMMBI AIIEKTUBHOTO Kypca «Xumus B ObiTy» H.A.Dunatosa,
N.M. HosukoBa («IIporpammsl 31eKTHBHBIX KypcoB. Xumus. [Ipeanpoduibaoe o0ydenue. 8-11
knaccel.y M,: «JIpoda» 2007 r., CocraButens H. B. 'ybuna) u mporpaMMbl POIeeBTHIECKOTO
kypca xumuu «Xumus 7» O.C. I'abpuensna, M.: Ipoda, 2013r.

Pabouas mporpamma, a Takke TEMaTHYECKOE IUIAHHMPOBAHUE COTJIACHO y4eOHOMY IUIaHy
npencrasieHsl 34 uw/ron (1 4/Hen).

[IporpaMMa  HOCHT  pa3BHUBAIOILYIO,  JACATEIBHOCTHYIO M IPAaKTHUYECKYIO
HanpasieHHocTb. ColiepaxaHue IPOrpaMMbl paclIupseT NPEICTaBICHUE YUAIUXCs O XUMUYECKUX
BEIIECTBAX, HCIOJB3YEMBIX B OBITY, MEOUIIMHE, JAET MOHATHE O MPOAYKTaX MUTAHUA U HUX
BIIMSIHUM Ha XKU3HEIEATEIbHOCTh YeJlOBeKa.

AKmyanbHocmp JaHHOTO Kypca 00yCIIOBIIEHA:
- HEOOXO/IMMOCTBIO COEIMHEHUS MPEMETHOIO 3HAHUS C )KU3HEHHBIM KOHTEKCTOM, UTO
SBJISICTCS BaKHBIMYCIIOBHEM 11 POPMHUPOBAHUS BHYTPEHHEH yueOHOH MOTHBALIUU;
- BO3MOXHOCTBIO0 (HOPMHUPOBAHMSI HAAPEIMETHOIO U MEXIIPEIMETHOIO B3IJIs1a HA IPUPOLY
U3y4aeMoro;
- pa3BUTHEM CaM000Opa30BaTEIbHbIX YMEHUI U HABBIKOB,;
- BOCTpeOOBaHHOCTBIO MOJYYEHHBIX 3HAHUN B IPAKTUUYECKOM 1€ TEIbHOCTH;
- peanu3zanuel yriayOIeHHOro M3y4eHMs OTHENbHBIX TEM C LIEJIbI0 MOJrOTOBKM YYalIUXCs K
yenemHorcnaye EI'D u OI'D;
- HAIMYHEM B IIIKOJIE BCEX HEOOXOIMMBIX PECYPCOB ISl IPOBEICHUS JAaHHOTO Kypca.
[IpropuTeTHbIE HalpaBlIeHUs Pa3BUTHUS ILIKOJIbHOrO oOpa3oBaHus B Poccum omnpeneneHsl
CIIEAYIOIIMMU JToKyMeHTamMH: KoHIenuus conuanbHO-93KOHOMHYECKOro pa3Butus PO Ha mepuon
no 2020 rona; HauMoHaNbHBIM TpoekT «OOpa3oBaHue», locymapcTBeHHas mporpamma
Poccuiickoit denepanuun
«Pa3zutne oOpazoBanusi» Ha 2013-2020 ronel, PenepanbHbIi TOCYIApCTBEHHBIN CTaHIApPT
BTOPOT'O MOKOJICHUS JJIsl HadaJlbHOM, cpeaHeil (0OCHOBHOM M moJsiHOM) mikosbl. HoBelM cTanmapt
JUIE OCHOBHOH IIKOJIBI OPUEHTHPOBAH HA CTAHOBJIEHUE TAKUX JIUYHOCHIHBIX XAPAKTEPUCTHK
BBIITYCKHUKA («ITOPTPET BHITYCKHIKA OCHOBHOM HIKOJIBI»), KaK:
— YMEIOUUI YYHUTHCS, OCO3HAIOIIMKA BaXHOCTh OOpa3oBaHUS M CaMOOOpPA30BAHUS IS
KHU3HU U AEATEIbHOCTH, CIIOCOOHBII MPUMEHSATH MOJIy4YeHHbIC 3HAHUS Ha MTPAKTUKE;
— OCO3HAHHO BBIMOJHAIOIIMN MpaBUia 3J0pPOBOIO U HKOJOTHYECKU Ie1eco00pa3HOro
o0pa3a *KH13HH, OE30MaCHOTO JUISI YeJIOBEeKa U OKpY Karolllel ero cpeibl;
— OPHEHTHUpYIOIUICS B MHUpe mnpodeccuil, MOHUMAIOMUNA 3HaUeHUE MNpo(ecCHOHANBHOM
JesITebHOCTHUISL YeNIOBEKa B MHTEpEecax YCTOMYHMBOIO pa3BUTHUs OOIIECTBA U IPUPOJIBI U JIP.
OnHuM U3 MyTel peanu3aliy 3a/1a4, MOCTAaBIEHHBIX Iepe/l OCHOBHOM IKOJION B YKa3aHHBIX
BBIIIIE HOPMATHBHBIX JTOKYMEHTAaX, MBI CUMTa€M pa3BUTHE W COBEPIICHCTBOBAaHWE OOyUEHUS
IIKOJIbHUKOB ~ BaKHEWIIEW  €CTeCTBEHHO-HAYYHOM  JUCHMIUIMHE —  XHMMHH,  BKJIIOYas
JOTIOJTHUTEJIbHBIE BHEYPOUYHBIC 3aHSTHS, HAIpPaBICHHbIE Ha COBEPIICHCTBOBAHWE 3HAHUUN
OCHOBHBIX XUMUYECKUX MOHATUN U MPUHLIUIIOB, Pa3BUTHE KPEATUBHBIX KaueCTB 00yUaIOIINXCS.
Omnupasice Ha uccinenoBanus B obnmactu oOyuenus (['abpuensuna O.C., Jlo6poruna FO.J1.,
Manunosckoit F0.B., OctpoymoBa W.I'., Tpury6uak MN.B., Tpyxunoit .M., Illenexosa JI.M.,
UYepnoOennckoit I"M. u ap.), npennaraercss UHTErpaTUBHbINA Kypc «HynecHas XUMUS», KOTOPBINA
OpPHEHTUPYET LUIKOJIHbHUKOB HE TOJIBKO HA U3yYEHHE MEPBOHAYAIBHBIX XMMUYECKUX TOHSATHHA, HO U
pacKpbIBaeT HEOOXOIUMOCTh M3Y4YEHHsS XMMUHU BO B3aUMOCBSI3M C IpPEIMETaMHU €CTECTBEHHO-
Hay4YHOTO Xxapakrepa (Ouomorus, ¢pusuka, reorpadus), TyMaHUTAPHOTO (JIUTEpaTypa, UCTOpUs) U
MPUKIIATHOTO (MaTeMaTHKa).
OcHoBHasi maess pa3pabOTaHHOTO HaMU Kypca — CIOCOOCTBOBAaTh  Pa3BUTHUIO
MO3HABATEIPHOTO MHTEpeca YYalIMXCs HE TOJbKO K XUMHUYECKOW HayKe, HO M K Mpoleccy
o0y4yeHHs B LI€JIOM, 4YTOOBl OHM HE YTpaTWJIU HHTEPEC U KeJaHWe H3ydaTb XMMHUIO U JpyrUe



CCTCCTBCHHO-HAYYHBIC OUCHUIIJIMHBLI B CTapIIHUX KJACCaX, OCO3HAJIM ICHHOCTb XHUMHNYCCKHUX
3HaHUI KaK 4acTU MUPOBO33PEHHS COBPEMEHHOTO YEJIOBEKa.
Metoagonornueckoii OCHOBON pa3zpaboTaHHOrO Kypca B ycioBusix peanuzauuun ®PI'OC
BTOPOIO TIOKOJIEHUSI Mbl U30palii CUCTEMHO-IESATEIbHOCTHBIN, HHTETPaTUBHO-MOYJIbHbIN 1
JMYHOCTHO- OPHUEHTHPOBAHHBIA TOAXOJBI, HAINpaBlIeHHbIE Ha (opMUpOBaHHE Kak
IOPEIMETHBIX IPAKTUKO- OPUEHTUPOBAaHHBIX 3HAHUH W yMEHUH, HENOCPEACTBEHHO
CBA3aHHBIX C JKU3HBIO YCJIOBCKA, TAK U HaA Pa3BUTUC JIMIYHOCTU IIKOJBLHUKOB.

TAaKUC JIMYHOCTHBIC PC3YJIbTAThI, KAK:

- (opMupoBaHHE KOMMYHUKAaTUBHONH KOMIIETEHTHOCTH B OOILIEHHH U COTPYAHUYECTBE CO
CBEPCTHUKAMHM, JIEThbMH CTapIIero M MIIAJIIIEro BO3pacTa, B3pPOCIBIMH B  IIpoLecce
o0pa3oBaTeNbHON, OOUIECTBEHHO MOJIE3HOM, Y4eOHO-MCCIeI0BaTeIbCKON, TBOPUECKON M APYIHX
BUJIOB JICSTEILHOCTH;

- (opMupOBaHHE IICHHOCTH 3/JI0POBOTO M 0E30IMacHOr0 00pa3a >KH3HU; YCBOCHUE MPABUII
HHAUBUAYAJIBHOI'0O MW KOJIJICKTUBHOI'O 0e30IacHoro IIOBCACHUSA B qpe3BBI‘IaI>iHI:IX CUTyaluiax,
YIPOXKAIOIINX JKU3HU U 3I0POBBIO JFOJICH, IPABHJI IOBEICHUS HA TPAHCHIOPTE U Ha JI0POrax;

- (opmHpoBaHKE OCHOB JKOJOTMYECKOW KYJIBTYPbl COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO DKOJIOTHYECKOI'O MBILIUICHUS, pa3BUTHE OIBITa OSKOJOIMYECKH OPHUCHTHPOBAHHON
pe(bﬂeKCHBHO-OIIGHO‘-IHOfI u HpaKTI/ILIGCKOI\/JI ACATCIIBHOCTH B )KU3HCHHBIX CUTyallUAdX — COBIIAAAr0T
C L[EJICBBIMU YCTAaHOBKAMH Pa3pabOTaHHOT0 HaMu Kypca «HyaecHass XuMHsD).

Kypc pa3dur Ha oTaenbHble IO3HABATENIbHBIE MOAYJIN. 3yueHne Kakaoro MoayJist JaHHOM
OporpaMMbl OPHEHTUPOBAHO HAa Pa3BUTHE JMYHOCTHBIX KayeCTB ULIKOJIBHHKA, a TaKXkKe Ha
MCTAIMPECAMCTHBIC U IPECIMCTHBIC 06pa3OBaTeJH)HI)IC PE3YJIbTAThI O6y‘ICHI/I$I ydalnuxcs.

Ta6auna 1. Monyau conep:xxanus kypca «Hayka B onbITax u

IKCIIEPUMEHTAX»
Ne n/n Knacc, xonuuecmeso uacos 6 mooyne
8-9 xknacc (34 4) 10-11 xnacc (34 u)
1. |Beenenue (24) Beenenue (1 gac)
2. Maremaruka B XUMuH (44) BermectBo 1 onbIThl ¢ HUM (8 4acoB)
3. | Xumwus B ipupojie (749) Od4eBuIHOE U HEBEPOSATHOE B XUMHUECKHUX
peaxuusx(12q)
4.  |beiroBas xumus (849) CwMmecu B pupojie ¥ TeXHUKE. (8 4acoB)
5. | XuMuA ¥ IPOAYKTHI UTaHus (749) 3akoHbl XuMuu. (3 yaca)
6. | Xumwuueckas sxonorus (44) XUMUS ¥ TIPOMBILIUIEHHOCTH (24)
Conep:xanue kypca «Hayka B onbITax U IKCIIEPUMEHTAX.
8 -9 kaacc.

BBenenne (2u). Vcropus pa3Butus XuMuu. XuMu4eckast a30yka: CHMBOJIMKA, XUMUYECKast
(hopMyIa, XuMHYECKOE YpaBHEHUE.

1. MaremaTuka B xumuu (4 14). Macca aTroma 1 MOJIeKyJbl. MaccoBasi 10711 SJIEMEeHTa U
pacueTsl 1o Heil. Bo3ayx u oObemMHast 10J1sl ra3a B Ta30BbIX CMECSX.
[IpakTuueckas padora 1: Mooko u cok...Urto oOrero?

2. Xumus B npupose (74). Xumus u pu3uKa. ArperatHbie COCTOSHUS BEIIECTB B TPUPO/IE.
Xumus ubuonorus. buorennsie anementsl. Boga. Bona B mpupoe, cBoiicTBa BOIbI,
Anomanuu Boabl. Kpucrannuueckas u 1p. Boaa. XMMHYECKHUE pEaKIUA BOKPYT HaC.
I'openue u Tnenue. [lpaktuyeckas padora 2: CpaBHEHHE YUCTON U 3arps3HEHHON BOJIBI
(opra”oJienTHYECKHE CBOWCTBA,TOBEPXHOCTHOE HATSHKEHHE, SJIEKTPOIPOBOTHOCTD ).

3. Xumus B aoMe (84). XUMHUCCKHE BEIICCTBA B HAIIIEM JJOME. XHUMHSI YACTOThI. X MMYHUCTKA
noma. ConuB npupoae, conu B kietke. KocMmernka u xumusi. CTpouTeNibHAsE XUMHUSL.
[IpakTuueckas padota 3: McciaegoBanue CBOMCTB




Moromux cpeacts. [lpakTudeckas pabora 4: BriBenenue

MATEH.

[IpakTuueckas pabora 5: [IpuroroBnenue pacTBOPOB AJisi OBITOBBIX HYX]I.
[IyremecTBue 1o JoMalIHe anTeyke — urpa.

4, Xummusi 1 npoaykTsl nutanus (74.). [Ipoaykrel nutanus u sueprus. [umesas
[IEHHOCTh OEJIKOB,)KUPOB, yriieBooB. [IumieBsie qo0aBku. MOJIOKO U MOJIOUHBIE
poayKThl. KauecTBO MpoAyKTOB U 370POBbE
[IpakTuyeckas pabora 6. AHanu3 cocTaBa NPOAYKTOB TUTaHUS (IO
sTukeTkaM). [Ipaktuyeckas padora 7. Onpenenenue Oeka U KpaxMania B
MPOAYKTaX MUTaHUS
IIpaktuyeckas padora 8. PacmmdpoBka NHUIEBIX 100aBOK, UX 3HAYCHHUE U JICHCTBHE HA
OpraHu3MYesIOBeKa.

[Ipaktrueckas padora 9. MccienoBanue norypra.

5. Xumus u 3xosorus (4 4.). Xumudeckas mpoMbiuieHHOCTh. [Ipodeccun,
CBSI3aHHBIE C HAyKOH Xxumuend. XuMus B OMOTEXHOJOTUH. DKOJIOIHYECKHH KOMIIOHEHT
XUMHAYECKHUX MPOU3BOCTB. DKOJIIOTHYECKask 0€30MaCHOCTh aTMOC(EPHI.
Okonornyeckas 6e3onacHocTh BoJbl. Mrpa «Ilocnennuii repoit».

10-11 kaacc.

[IpegycmarpuBaer H3ydyeHHE W IOBTOPEHHME Marepuana I0 XUMUU B XOJE€ BBINOJHEHUS
PacCUYEeTHBIX U SKCIEPUMEHTAIBHBIX 3a/1a4, MIPOBEACHUS JaOOPATOPHBIX OIMBITOB U MPAKTHUYECKUX
paboT, co3maHUs UCCIIEOBATEILCKUX MUHU-TIPOEKTOB. [Ipr 3TOM MakCHMMallbHO TMOJIHO JOJIKHA
IIPOCJIEKNUBATHCSA CAMOCTOSITENIbHAS [T03HABATEIbHASI ACSITEIbHOCTD yUaluxcs. [lozuyus yuumens
COCTOUT B TOM, YTO OH KOPPEKTUPYET, MHCTPYKTUPYET YYallMXCSd U CO3JAaeT YCIOBUS IS
CaMOCTOSITEIILHON OTPaOOTKU 3HAYHMBIX HABBIKOB.

Beenenue (1 yac) : Xumus u r7100a1bHbIE TPOOIEMBI YETOBEUECTBA.

['moGanbHBIE SKOJOTMUECKHE TPOOJIEMBI, CBSI3aHHBIE C XO3SMCTBEHHOH ACSTEIHHOCTHIO
yenoBeKka. PONbXUMIM KaK HAYKH B PEUICHUH MPOOIIEM.

1. BeurecTBo 4 onbIThI ¢ HUM (8 yacoB)

Meroasl uccneAoBaHUS COCTaBa BEILECTB, MOJECIMPOBAHME M MPEJICKA3aHUE CBOWCTB IO
MOJICKYJISIpHON  (opmyne. MHorooOpasue XWMHUYECKMX BEIIeCTB B mpupojae. Hampasnenus
WCIIOJIb30BAaHUS BEUIECTB B TE€XHUKE. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTBA. BapuaTUBHOCTH
3a/1a4 ¢ UCIOJIb30BAHUEM TTOHATHS
«MOJIEKYIsIpHAs popMyIiay.

[Ipaktuueckue 3ausatud: 1. JlaboparopHoe obopynoBanue u Th mpu paboTe ¢ BemecTBOM.

2. BemecTBa B TeXHUKE ¥ OBITY (03HAKOMJICHHE C XapaKTePUCTHKAMU OT/CIIBHBIX BEIICCTB).

2. OyeBHHOE U HEBEPOSITHOE B XUMHYeCKUX peakuusx (12 yacos)

XUMHYECKHME TPEeBpallleHUs] B TEOPUHM U HaA MpPaKTUKE. TUNBI U YCIOBHS XUMHYECKHUX
npeBpameHnii. CUMBOJIbHAS 3alIUCh XUMHYECKON peakinu. CTEXNOMETPUUYECKUE 3aKOHBI XUMHUH.
XuMuueckass [enoyka TMpPEeBpallleHuld C ydacTHEM HEOPraHWYECKUX BEIIeCTB (OTKPHITHIE,
MOJTYOTKPBITBIE W 3aKpBITHIE). 3aJadyd  C  HWCIOJb30BaHMEM IeMoveK. OKHUCIUTEIHHO-
BoccTaHoBUTeNbHas peakius. OcodenHoctu OBP B pactBopax. ['uaponu3 comeil.

[MpakTudeckne 3aHATUA: 1. DKCIepUMEHTAIbHBIE 3aJaud MO UIACHTH(PHUKAIUU HEOPTaHUUYECKUX

BELIECTB.

2. AHajH3 MUIIEBHIX IPOAYKTOB Ha COJCPKAHHUE OTJICITBHBIX BEIICCTB.

3. Ocobennoctu OBP B pacTBOpax.

3.Cmecu B npupoae u TexHuke. (7 yacoB)

Knaccudukanus cmeceit. [ToHsTre MaccoBoit 1 00bEMHOM TOTU KOMIIOHEHTOB CMECH.

[Tpuponusie cmecu. PactBopbel. CMecH B NMPAaKTUYECKOW ACATEIBHOCTH U B JKM3HHM YEJIOBEKA.
3amaun ¢ UCHONB30BaHHMEM CMeceid. AnreOpandecKud TOAXOJ K pEHICHHIO 3aJad  C
WCIIOIb30BAaHUEM CMeECEH (perieHue Yepe3 CUCTeMY YpaBHEHUH ).

[paktuyeckue 3ansatus: 1. [Ipuémel pasnenenus cmeceit. 2. OnpeneneHrue KOJINYECTBEHHOTO
coJiepKaHusl )KUPa B MOJIOKE.




4. 3akonbl xumuu. (3 yaca)

3aKkoH coXpaHEeHHs Macchl U dHeprur. OCHOBHBIC Ta30BbIC 3aKOHBI B XUMUYECKOU peakiuu (I ei-
JIroccaka, ABoraapo, Menzaeneea - Kiamelipona). [IpumeHeHHE 3aKOHOB B XMMHUYECKOH U
MIPOM3BOJICTBEHHOW TMpaKTHKE (pelIeHHe MPOU3BOJACTBEHHBIX 3a/ay, HalKWCaHUE YpaBHEHHM
XUMUYECKUX PEaKLUil).

5. XuMHSs 4 IPOMBIILIEHHOCTD ( 2 yaca).

Otpaciii  XMMHMYECKOM MPOMBIIUIEHHOCTH. BakHeWlne TEXHOJIOTMYECKHUE IIPUEMBI,
UCIHOJIb3YyEMbIE TP  IPOU3BOJCTBE XMMHUYECKUX MPOAYKTOB. XHMHMS M JIAKOKpacouHas
MPOMBILIEHHOCTh: MPUPOJHBIE KPAacCUTENIM W UX HCIOJIb30BAHHE, HCKYCCTBEHHbBIE KpAaCKH,
npoOJIeMBl 3arps3HEHUS] OKPYXKAIOMIeH Cpelbl M HMX pelieHHsA. BBITOBbIE XMMHUYECKHE BEIIECTBA
(ctpoutenbHble U oTAeN0uHbIEe MaTepuansl, CMC, nekapcTsa).

Ilpaktuueckue 3anarusa: 1. IlosydyeHune mnpupoOgHBIX KpacuTeled U KUCIOTHO-OCHOBHBIX

WHJMKATOPOB.

dopma aTTecTALIMU yHAIIUXCSH
= TecTupoBaHue nocpeaCcTBOM TpeHUPOBOUHBIX TecToB A u EI'O;
= Yyactue B OJTUMIIHAIHOM MapadoHe.
Kypc paccuntan Ha 34 yaca B 8-9 kiacce u 34 yaca B 10-11 xiacce (1 akageMHU4ecKuii 4yac B HEJIEIO).

Ta6auuna 2. [leiicTBusi, HanpaBJeHHbIe HA Pa3BUTHE JUYHOCTHBIX KAYeCTB YUALUXCS

Jeticmsus Jeticmsus eticmeus
YeHHOCMHOU KOMMYHUKAMUBHOU peysAmueHou
opuernmayuu opuenmayuu opuermayuu

— «YEIIOBEK — | — YMEHHE CIylaTh U — IeNenoJIaraHme;

BEIIIECTBOY; BCTYyMAaTh B TUAJIOT; — opraHu3zanus yueOHOH J1eITeIbHOCTH;

— «YEJIOBEK — | — y4acTBOBAaTh B — COCTaBJICHHE TIJIaHA U TIOCIIEI0BATEIbHOCTH
JIEWCTBHIA;

IpUpOIay; KOJUUIGKTUBHOM OOCYXACHHH |— OpraHu3aius paboyero mMecra B yueOHOMU
ayJIUTOPHH, B

— «UETIOBEK — | MpobIieM; TOM YHCJIe XUMUYECKOH J1abopaTtopun);

3/I0pOBBIi1 00pa3| — yCTaHABIMBATh U — KOHTPOIb B opMe CIUYEeHHs criocoda NEeHCTBUS U
ero

KUZHNY, MOJ/IEPKUBATH HEOOXOANMBIEC | pe3yJIbTaTa C 3aJaHHBIM 3TAJIOHOM C IIEJIBbIO
OoOHapyKEeHHUS

— «YEJIOBEK — | KOHTAKThI C Y9aCTHUKAMH OTKJIOHCHHH M OTJIMYUU OT TAJIOHA;

rpakJaHcKas | 00pa30BaTENIBHOTO MPOIECCa; |— KOPPEKIUs — BHECEHHE HEOOXOIMMBIX
JIOTIOJIHEHUN U

TTO3UIIHS; — BJIAJICHUE ONPE/ICIICHHBIMU |KOPPEKTUB B IIaH M CHOCO0 JEUCTBUS B

ciryJae
HOpMaMHU TIOBEJICHUS B pacxokJIeHUs OTaloHa, pPEaTbHOro JCUCTBUS W
0OIIIeCTBEHHBIX MECTaX MPOJTYKTA,

— OIIEHKA — BBIJICJICHHE U OCO3HAHHWE y4YalIUMCs TOTO,
91O
y’K€ YCBOCHO U YTO €IIle MOJJICKUT YCBOCHHUIO,
OCO3HaHUE
KadecTBa U YPOBHS YCBOCHHSI;
— CaMOpEeTyIALUS — YMEHUE TPUIaraTh BOJIEBbIC
YCHITUS U
MPEOI0JIeBaTh TPYAHOCTH, TPETSITCTBUS IS
TOCTUKECHUS
Lesen




B kypce mpeaycMOTpeHbI cieAyiouie myTH (OpMHUpPOBaHMS JACHCTBHM, HANPaBICHHBIX Ha
pa3BUTHE JIMYHOCTHBIX KAYECTB yUaIIUXCH.
Ilymu ghopmuposanus oeticmsuti yeHHOCMHOU OPUEHMAYUU.!
— JIMCIIYThI, HWCCIICAOBAaHUS M OOCYXKIEHHS Ha TEeMy OKOJOTHYECKOM HampaBICHHOCTU: «XHUMUS
MUTaHUS,
«bbiToBas xumus», «MegunuHckas xumus», «l[IpoGneMbl 3arps3HeHHs] BOJBI, BO3AyXa Ha
TEPPUTOPUU Kpas, CTPAHbI, MUPa», «AJcKoe 03epo», «BynkaHbsl U UX MOCIENCTBUSN», «UTO Takoe
cmor? [IpuyuHbI U BAMSHUE €r0 HAa OPraHU3M YEIOBEKa
— pa3paboTKu Y4eOHBIX MPOEKTOB O BOJE, BO3AyXE, XWUMHUYECKUX aCHEKTaxX MpPOU3BOJCTB,
MIPUPOJHOM Tra3e, UX POJIH B )KHU3HH YeJIOBEeKa U MPoOIeMax 3arps3HeHUs OKPYKAIOIIEH CpeIbl.
— COOOIIEHUS O BIMSIHUH BEIIECTB Ha YEJIOBEKAa U OKPYKAIOIIYIO CPeNy;
— pa3paboTka U 3amMTa y4eOHBIX MPOEKTOB C BAJCOJIOMUECKUM HAINpPABIIEHUEM, TJ€ TJIaBHBIM
00BEKTOM SIBISIFOTCSA MPOoAyKThl muTanus («lllokonan u 3mopoBbe neTei», «4To BEIOMpaeT MOIo10€e
nokosienue: [lencumim Monokoy, «MopoxkeHoey», «Me U ero noib3a», «Xjaed — BceMy TooBay);
Ilymu ¢hopmuposanus oeticmsuii KOMMYHUKAMUBHOU OPUSHMAYUU.
— COBMECTHas pa3paboTKa U 3aIIuTa MPOSKTOB MUHU-TPYIIIAMH YYaIIUXCS M0 2—3 YETIOBEKa;
— y4JacTHe UIKOJIbHUKOB B AMJIAKTUYECKUX UTPaX;
— pabota B mape (IIpu BBIITOJTHEHUH JIA0OPATOPHOM pabOTHI, CAMOCTOSATEILHON pabOThI);
— DJIEMEHTHI AUCKyCcCHUU, Oecelbl Ha ypoKaxX MpU U3YUYEHUU HOBOW TEMBI, MIPH 3aKPEIJICHUH
W3y4eHHOrOMaTepuana.
Ilymu ¢popmuposanus deticmeuti pe2yisimuHol OpUeHMayuu.:
— OCBOEHME INpPaBUJI TEXHUKH O€30IacHOCTH IpHU pabOTe C BELIECTBAMH B XMMHYECKOU
nabopaTopun U BOBITY (BBIOJIHEHHE JTa0OPAaTOPHBIX pabOT B XUMHUECKOM J1abopaTopu,
JIOMAITHET0 KCIEPUMEHTA);
— pelLIeHHEe IKCIIEPUMEHTAIbHBIX, KAUECTBEHHBIX M KOJIMYECTBEHHBIX 3a/1a4;
— (opMyMpoBaHME LIEIH, IIJIAHUPOBAHUE U IPOBEACHHUE MPOCTEHIINX ONBITOB U U3MEPEHUN IpU
MOMOIIMHANO0JIeE YaCTO UCTIONb3YeMBIX TPUOOPOB;
— IpEJCTaBIEHNE PE3YyIbTaTOB U3MEPEHU B BUJIE TAOJMIL;
— (hopmynupoBaHUE BHIBOJIOB HA OCHOBE HAOJIIOICHHUIA;
— pa3palboTKa MPOEKTOB BaJICOJIOIMYECKOI'0 3HAUECHUS;
— BHECEHUE HEOOXOJUMBIX OTOJHEHUN MM U3MEHEHHI B Cilydae HEBEPHOTO pEIICHUs C YU4ETOM
OLIEHKUIIOJYYEHHOT'0 pe3ysbTaTa caMUM OOydarolIMMes, yUuTelneM, ToBapuiamMu (paboTa Hazl
olOKamMu);
— OCO3HAHHUE KauecTBa U YPOBHS YCBOEHHOT'O MaTepuara;
— IPEOI0JICHUE TPYIHOCTEN Ha ITYTH TOCTUKEHUS LieTeil.

Bbnok no3HaBaTe bHBIX YHUBEPCATBHBIX YUSOHBIX ACUCTBHU SBISCTCSA BEIYIIMM U MPOXOJUT «KPACHON HUTHIOY
4yepe3 BeCh Kypce, MOCKOJIbKY KAueCTBEHHBIM y4YeOHBIH MPOIIECC JOMKEH ObITh yueOHO- MO3HABATEIbHBIM,
HampasieH Ha (GopMUpOBaHUE TMEPBOHAYAIBHBIX YMEHHH B MPOIECCE MOCTAHOBKU M PEIICHHH Pa3HOTO poja
3amad (mpobiiem).

IIpu u3ydeHun pa3paGOTaHHOIO Kypca IIKOJIBHUKHM OCBAaWuBAIOT CIEAYIOLINE HO3HAsamenbHble

YHugepcanvHule Oeiicmeus: oOIICydeOHbIC, JOTMYECKUE, 3HAKOBO-CHMBOJIMYECKHE H TPOOJIEMHO-
MTOMCKOBBIE.

Il1anupyemsle
pe3yJIbTaThl:

IlpenverHbie

€3VJILTAThI:
1) popMupoBaHue U pa3BUTHE YUCOHOW KOMIIETCHTHOCTH O0YYArONIMXCS CPEICTBAMH Kypca:

MOHUMAaHHE XUMHUYECKOrO s3bIKa, YMEHHE IPOM3BOJUTH MaTeMaTH4YeCKHE pacueThl, OTpaXKaTb
XUMHAYECKHE SBJICHUS TIOCPECTBOM HCITOJIb30BAHHS XHMUYECKIX CHMBOJIOB;

2) OBJIaJIcHUE TPUOOPETEHHE OIBITa OCYIICCTBICHUS LEIECOO0Pa3HOW M pe3yIbTaTHBHOU
NesTeIbHOCTH;

3) pa3BUTHE CIIOCOOHOCTH K HEMPEPHIBHOMY CaMOOOpPA30BaHHMIO: CaMOCTOSATCILHOMY
NpUOOPETEHUI0 W MHTETpaluyd 3HAHUH, KOMMYHUKAIMM U COTPYAHHUYECTBY, 3(PPEKTHBHOMY
pemeHuio  (pa3pemieHuio) TpoOJIeM, OCO3HAHHOMY HCIIOJIb30BAHMIO HWH(OPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI, CAMOOPTaHU3ALMU M CaMOPET YIS,

4) obecnieyeHne MpoQecCUOHATLHON OPHEHTAUY 00YYaIOIIUXCSI.



MeranpeavMeTrHbie pe3vJbTaThbl
Passutue ymenus

1) camoCTOATEIBHO ONPENENATh ENU ASSITEIbHOCTH ¥ COCTABIIATH [UIAHbI ACSTEIbHOCTH;

2) CaMOCTOSTENILHO OCYILECTBISTh U KOPPEKTUPOBATH JACSATCIHHOCTB;

3) HCHONB30BaTh PA3HOOOPa3HBIC PECYpChl JJIs JOCTHIKCHHS IIOCTABJICHHBIX MelNed u

peanu3anyy MIaHOB AEATEIbHOCTH;

4) TpOIyKTUBHO OOIIATHCS U B3aMMO/ICHCTBOBATH B MPOIIECCE COBMECTHOM JEATEIbHOCTH,

5) IpOBOMUTE  CaMOCTOATENIFHYIO  MH()OPMALMOHHO-TIO3HABATEIBHYIO  JICSTEIBHOCTD,

BKJIIOYAsl YMEHUE OPUEHTUPOBAThCS B PA3JIMYHBIX MCTOYHUKAX HMH(pOpMAMH, KPUTUYECKU

OLIEHUBATh U UHTEPIPETUPOBATH HH(POPMAITHIO, ITOTyYaeMYIO U3 PA3IUYHBIX HCTOUHUKOB;

6) ucnonb3oBatk cperctBa UKT ¢ cobironenneM TpeOOBaHU )PrOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TMTUEHBI, pecypcocOepeKeHNs, IPaBOBbIX U STHUECKUX HOPM, HOPM
nH(pOpPMaMOHHOM 6€30MacHOCTH;

7) CaMOCTOSITETIBHO ~ PEryJIUPOBaTh COOCTBEHHYIO I103HABATENIbHYIO JEATCIBHOCTD

C Y4ETOMIPaXXIaHCKUX M HPABCTBEHHBIX LIEHHOCTEH;

8) JIOrMYHO M TOYHO M3JIaraTh CBOKO TOYKY 3PEHHsI, UCIIOIb30BATh aJICKBATHBIC SI3bIKOBBIC

CpE/ICTBa;

JIMYHOCTHRIE Pe3VILTATEI

1) popMupoBaHuEe POCCHUCKOW TPAKAAHCKOW HICHTUYHOCTH, MATPHOTH3MA, YBOKCHHS K
CBOEMYHapO/y, YyBCTBA OTBETCTBEHHOCTH Iiepe]] PonnHOM, TopaocTy 3a cBOM Kpai, cBoro Ponuny;

2) BOCIIMTAHHE aKTUBHOI'O M OTBETCTBEHHOT'O WJICHA POCCHIICKOrO OOINECTBA, OCO3HAMIIETO
CBOM KOHCTUTYLMOHHBIE TIpaBa M OOA3aHHOCTH, YB@XKAIOLIETO 3aKOH M IPAaBOMOPSIOK,
00JIaaf0Iero YyBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO NMPUHHUMAIOIIETO TPaIUIIMOHHBIC
HaIMOHAJIbHBIE M 001IeUeIOBeYEeCKIUEe I'YMaHUCTUYECKHE U JeMOKPATHYECKUE LIEHHOCTH;

3) chopMupOBaHHOCTH OCHOB CaMOpa3BUTHUS U CaMOBOCIIUTAaHUS B
COOTBETCTBHUHC OOIICUEIIOBEUECKUMH IEHHOCTSIMH U HI€aIaMU TPAKIAHCKOTO O0IIECTBa;

4)rOTOBHOCTB ¥ CIIOCOOHOCTh K CAMOCTOSITEIBHOM, TBOPUYECKON M OTBETCTBEHHOM JICSITEIILHOCTH;

5) rOTOBHOCTh M CIOCOOHOCTh BECTH JAWANOr C APYTHMH JIFOJIbMH, TOCTUTaTh B HEM
B3aMMOIIOHUMAaHUS, HAXOAUTh OOIIKE LIEIH U COTPYIHUYATH JJIS UX JTOCTUKEHUS;

6) HaBBIKM COTPYIHHUYECTBA CO CBEPCTHHKAMHM, B3POCIBIMH B Y4eOHO-HCCIEI0BATEIbCKOM,
IIPOEKTHOM U JPYTUX BUAAX IEATEIbHOCTH;

7) HPaBCTBEHHOE CO3HAHKE M TIOBE/ICHHE Ha OCHOBE YCBOCHUS O0IIEUEIIOBEUSCKHIX [IEHHOCTEH;

8) TOTOBHOCTh ¥ CIHOCOOHOCTh K €aMOOOpa30BaHMIO, Ha TPOTSHKEHHHM BCEH IKU3HH,
CO3HATEJIbHOE OTHOIIEHHWE K HENpepbIBHOMY 00pa3oBaHMI0 KaK  YCJIOBUIO  YCIEUIHOH
npo¢eCcCuOHAIBHON U 0OIIECTBEHHOU JIEATETbHOCTH;

9) npuHSATHE IIEHHOCTEH 3/I0pOBOTO U 0E30MACHOT0 00pa3a KU3HH, HEPUSITHE BPEIHBIX IPUBHIYUCK;

10) oco3nanHbIi BbIOOp OyyIiel mpodeccuu U BO3MOKHOCTEH peaau3aiuyu COOCTBEHHBIX
KU3HEHHBIX MJIaHOB;

11) chopMUPOBAHHOCTh IKOJIOTHYECKOTO MBIIIICHUS, TMOHUMAHHS BIUSHUAS COIUAIBHO-
HKOHOMHYECKUX MPOIIECCOB HA COCTOSHUE MPUPOAHON U COLMAIBbHOM Cpe/ibl; MPHOOpETeHNE OMbITa
9KOJIOrO-HaMNpaBIeHHON AESITETbHOCTH;

B pe3ynbraTe ocCBOSHHS JaHHOTO Kypca

Obyuarowuecs nayuamcs:

— MCKAaTh U BBLIETATH HEO0X0IMMYI0 HH(pOpMalKio, B ToM yrcie ¢ nomomsio MKT;

— CMBICIIOBOMY YTEHUIO, U3BJICUEHUIO HEOOX0IMMON MH(POPMALUU U3 MPOCTYIIaHHBIX
TEKCTOB,OIPEIEIIEHNIO0 OCHOBHOM U BTOPOCTENIEHHON MH(DOpMaIui;

— CaMOCTOSITEITbHOMY (POPMYIIMPOBAHHIO TO3HABATEIIHLHOH IIETIH;

— MIOCTPOCHUIO PEYEBOTO BHICKA3BIBAHUS B YCTHOUM W TUCBMEHHON (OopMax;

— IMOCTaHOBKE U ()OPMYITMPOBAHUIO IIETTH, TPOOIEMBI;

— BBIOOPY pallMOHATIBHBIX CLIOCOOOB pelIeHNs 3a/ay;

— CTPYKTYPUPOBAHUIO 3HAHUN;

— pedieKkcun U CaMOOIICHKE.

Obyuarowuecs noayuam 03MONCHOCHb HAYUUMbCA.:

A) Jlocuyecuxm oeticmeusm -

— aHAIM3UPOBATh, CPABHUBATH, KJIACCU(PUIIMPOBATH O0BEKTHI, 00001IaTh MOTy4YEeHHbIC TaHHbIE;

— CTPYKTYpUPOBATh 3HAHUS;

— YCTaHOBJIMBATh IPUUUHHO-CIIEICTBEHHBIE CBA3H;

— COCTAaBJIATH JIOTHUECKUE LIENIOYKH MTOCIe0BATEIbHBIX ACHCTBUI IPU PELICHNH 3a/1a4;



— CaMOCTOSITETILHO CO3/1aBaTh CIIOCOOBI pelieHus Mpo0IeM TBOPUECKOT0 U MOMCKOBOTO XapakTepa.

b) 3uaxoeo-cumsonuueckum oeticmeusim -

— MOJISITMPOBAHUIO XUMUYECKUX OOBEKTOB;

— IIpeoOpa30BaHUIO MOJIEIH C 1I€JIbIO BBISIBJICHHS OOIIUX 3aKOHOMEPHOCTEIH;

— HCMOJb30BAHUIO CUMBOJIOB U 3HAKOB I MOJICTTUPOBAHUSI MAaTEMaTHUECKON U XUMUYECKOU
COCTaBJISIONICH (OMOPHBIE CXEMbI, CHMBOJIbHBIE 3AITUCH);

— paboTe ¢ XUMUYECKUM TEKCTOM.

B) Iouckoso-uccredoosamenvckum Oeucmausim -

— BBICKa3bIBaHUIO MPEATOI0KEHUH, 00CyKIeHUE MPOOIEMHBIX BOIIPOCOB, TOCTAHOBKA IIEJIH;

— COCTaBJICHMIO ILJIaHA [TPOCTOr0 SKCIIEPUMEHTA MIPU MCCIIEIOBAHUY BEILIECTB, SIBJICHUI, PACTBOPOB;

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

— BBISIBJICHUIO (TIPU pELICHUH Pa3HOXapaKTEPHBIX 33/1a4) U3BECTHOTO U HEM3BECTHOTO;

— MpeoOpa30BaHUI0 MOJIEIHU B COOTBETCTBHM C COJAEpKaHMEM Y4eOHOro maTepuana u
MOCTaBJICHHONy4eOHO 1IEITBIO.

Cnucok Jureparypbl.
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TemaTnyeckoe IAaHMPOBaHUE

BHeyPOqHOﬁ JECATCJIBbHOCTH «HayKa B OIILITAX M IKCHEPUMEHTAX»

Ne Conep:xanue (pa3aesbl, TEMbI) KoanuecTrBo
ypPOKa 4acoB
Paznen BBenenue (2 1)
1-2 Hcropus pa3BUTHS XUMUU. 2
Xumu4deckas az0oyka.
2. MaTtemaTtuka B xumu (4 1)
3 Macca aTomMa U MOJICKYJTbI 1
4 MaccoBas 1011 371€eMEHTa U pacyeThl 10 HEH. 1
5 Bozmyx 1 o0beMHast 10JIs Ta3a B Ta30BBIX CMECSX. 1
3] IIpakTrueckas padora 1: Monoko u cok...Yrto o0mmero? 1
3.Xumus B npupozue (74)
7 Xumus 1 pu3uka. ArperatHble COCTOSIHUS BEILIECTB B IPUPO/IE. 1
8 Xumus 1 OU0JI0THsl. BUOreHHBIE 3]IEMEHTHI. 1
9 Bona. Bona B mpupose, cBoiicTBa BOJibl, AHOMaJIHUU BOJIbI. 1
10 Kpucrannuyeckas u ap. Boja. 1
11 [IpakTryeckas padota 2: CpaBHEHUE YNCTOM M 3arps3HEHHOM BOJIbI 1
(OpraHoJIenTHYECKHE CBOMCTBA, TOBEPXHOCTHOE HATSIKEHHUE,
3JIEKTPOIPOBOAHOCTD ).
12 XUMHUYECKHUE PEeaKI[UU BOKPYT Hac. 1
13 I'openue u Tienue. 1
4.Xumus B 1ome (84)
14 XUMHYECKHE BEIIESCTBA B HAILIEM JOME 1
15 Xumust yuctotel. IIpakTuyeckasg padota 3. McciieqoBaHne CBOMCTB 1
MOIOIIIUX CPEJICTB
16 Xumunctka goma [Ipaktrueckas padora 4: BriBeneHue maTeH 1
17 [lyTemecTBue no 1oManiHed anTeyke - urpa 1
18 [Ipaktuueckas padota 5: [IpuroroBiaeHue pacTBOPOB i OBITOBBIX 1
HYX]I.
19 Couu B ipupoJIe, COIU B KJIETKE. 1
20 Kocmernka u xumus 1
21 CrpoutenapHast XUMUSL.
4. XuMus ¥ NPOAYKTHI IUTAHUSA (74)
22 [IpoayKThl TUTAHUS U SHEPTHSL. 1
23 [TumeBas IEHHOCTH OEJIKOB, XKHUPOB, YIIIeBOAOB. [IpakTryeckas padoTa 6. 1
AHanu3 cocTaBa MPOAYKTOB MUTAHUS (TIO ITUKETKaM).
24 [IpakTrueckas padota 7. Onpenenenne OenKa U Kpaxmaia B IPOTyKTax 1
IMUTaHUS
25 [Tumessie no6aBkwu. [IpakTrdeckas padora 8. PacimmdpoBka MUIIEBHIX 1
N00aBOK, MX 3HAYCHHE U ICHCTBUE HA OpPTraHU3M YeTIOBEKa.
26 MoJ0KO ¥ MOJIOYHBIE TPOAYKTHIL. [IpakTndeckas padora 9. 1
Uccnenosanue iorypra.
27 KadecTBO npoayKkToB U 310pOBbE




28 ‘ CocraBieHue «IIpaBUIbHOT0Y» parlioHa ‘ 1

Xumus B npombinieHHocTH (5 1)

29 XuMHUYECKasi IPOMBIIUICHHOCTH [IeH3eHCKOM 00acTH. 1
30 [Tpodeccuu, cBsI3aHHBIC C HAYKOH XUMUCH 1
31 XuMusi B OMOTEXHOJIOTHH. 1
32 DKOJIOTUYECKHI KOMITOHCHT XUMHUYECKUX TIPOU3BOJICTB. 1
33 DKoJoruyeckas 0€30MacHOCTb aTMOC(EPHI. 1
34 DKoJiornueckas 6€30MacHOCTb BOJIBI 1

TeMaTnuyeckoe IIIAHMPOBAHUE
BHEYPOUYHOIi 1esiTe/ibHOCTH «Hayka B onbITaX M 3KCEPUMEHTAX).

10-11 kmace
Ne Coneprxanue (pa3/ienbl, TEMbI YPOKa) Konunu
ypoka €CTBO
4acoB
BBenenue (1 gac) :
1. ‘ XuMHuS ¥ 100a1bHbIC MPOOJIEMBI YeTIOBEUCCTRA. | 1
1. BemecTBO M ONBITHI ¢ HUM (8 YacoB)
2. MeTto/1bI HCCIIe10BaHUS COCTaBa BEILIECTB 1
3. [Ipaktuyeckoe 3ansTue: 1. Jlaboparoprnoe obopynoBanue u Th mpu padote 1
C BEIIIECTBOM.
4. MozenupoBaHue U IpeCKa3aHie CBOWCTB M0 MOJIEKYJIIPHON Gopmyiie 1
S. MHoroo0pa3ue XMMHUECKUX BELIECTB B Ipupoje. llpakTuueckoe 3aHaTHe 1
2. BemiectBa B TeXHUKE U OBITY
6. HanpagieHus ucronb30BaHus BEIIECTB B TEXHHKE. 1
7-8 3aKOH MOCTOSHCTBA COCTaBa BelllecTBa. Vcrnonbp3oBaHne NOHATHS 2
«Xumuaeckas GopMyia B XUMAYECKHX 3a/1a4ax»
9. [TpoBeieHre MUHU — BBICTYIICHHS], IOCBSIIIIEHHOTO MTPE3EHTAIMH U 3alUTe 1
3aMBICIIOB IIPOEKTOB.
2. OyeBHIHOE U HEBEPOSITHOE B XUMHYeCKUX peakuusx (12 yacos)
10. XHUMHUYECKUE IPEBPALLECHHS B TEOPUU U HA ITPAKTHKE. 1
11. TuIbI ¥ yCIIOBHS XUMUYECKHUX IIPEBPAILECHHMN. 1
12. CuMBOJIBHAS 3aIMCh XMMUUECKOIN pPEaKLINU. 1
13-14. | CrexuomeTpudecKkue 3aKOHbI XUMHH. 2
15. XuMHUECKas 11eT0YKa MPeBpaleHU ¢ yuacTHeM HEeOpPraHMYECKUX BEIECTB 1
16 3agaun ¢ UCIOIb30BaHUEM IIETIOYEK. 1
17. IIpakTHueckoe 3aHSITHE 3. OKCIEepUMEHTAIIbHbBIE 3a7a4u o 1
UICHTU(DHUKAIIMA HEOPTaHNYECKUX BEIIECTB.
18. OKHUCIUTENbHO-BOCCTAHOBUTEIIbHAS PEAKIIUSL. 1
19. [Ipaktuueckoe 3ansaTue 4.0cobernoctu OBP B pacTBopax.
20. [TpakTuyeckoe 3aHsATHE 5. AHAIW3 NMULIEBBIX MPOAYKTOB Ha COAEp)KaHUE 1
OTJICNIbHBIX BELIECTB.
21. Tuaponus coneit. 1
3.CMmecu B mpUpoO/i€e U TEXHHKE.
(7 yacoB)
22. Knaccugukanus cmeceil. 1
23. [TonsiTHE MaccoBOM U 0OBEMHOM 10JI KOMITOHEHTOB CMECH. 1




24, [Ipaktudeckoe 3anarue: 6. [Ipuémel pa3nenenus cmeceil. 1
25. 3agauu ¢ UCIIOIB30BaHUEM CMeCel 1
26-27 | AnreOpanyecKuid MOIX0/ K PEIICHUIO 33/1a4 ¢ UCITOIh30BaHUEM CMECeH 2
28. [TpakTrueckoe 3ansatue /. OnpeneneHue KOJIMYECTBEHHOTO COJEP:KaHUA 1
JKUPa B MOJIOKE.
4. 3akoHbl xumuu. (3 yaca)
29. 3aK0H COXpaHEHUsI MacChl U SHEPTHH. 1
30. OcCHOBHBIE Ta30BbIC 3aKOHBI B XUMUYECKOU PEAKIIHH 1
31. IIpuMeHeHne 3aKOHOB B XMMUYECKOU U ITPOU3BOACTBEHHOMN MPAKTUKE 1
5. XuMHsi ¥ NTPOMBINLIEHHOCTD ( 3 yaca)
32. OTpacii XuMHYECKON TTPOMBIILICHHOCTH. 1
33. [Ipaktuueckoe 3anstue: 8.  IlomydeHuwe NMPUPOIHBIX KpacUTENICH U 1
KHCJIOTHO-OCHOBHBIX MHIMKATOPOB.
34. BEITOBBIE XMUMUUYECKHE BEIECTBA 1
Hroro 34

qaca




