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1. IOACHUTEJIBHAS 3AITMCKA

[IporpamMma Kypca BHEYpOUHOH neATenbHOCTH «OCHOBBI XUMHUYECKOTO aHAIU3a» pa3padoTaHa B
COOTBETCTBUHU:

»  ®@enepanbHoOro 3aKkoHa OT 29.12.2012 Ne 273 «O06 obpazoBanuu B Poccuiickoit dexepannny;
* mpukaza MunoOpHaykum oT 17.05.2012 Ne 413 «OO6 yrBepxkacaun (eaepasbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapPTa CPEIHEr0 OOIIEro 00pa3oBaHM»;

. [Ipukaza MunuctepcTBa npocBenienus Poccuiickoit @enepanun ot 12.08.2022 Ne 732

«O BHeceHMM W3MEHEHUN B (QenepalbHblii rocyAapCTBEHHBIH 0Opa3oBaTeNbHbIM CTaHIApT

cpenHero oOuiero o0pa3oBaHus, yTBEP:KIEHHBIN prukazoM MuHucTepcTBa 00pa30BaHus U HAyKU

Poccuiickoit ®eneparu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan Muntoctom Poccun

12.09.2022 Ne 70034).

. [Mpukaza Munucrepcta npocsemnienusi Poccuiickoir @enepanun ot 18.05.2023 Ne 371

«O0 yrBepxkaeHHH  (enepanbHOM  00pa3oBaTENbHONM  MPOrpaMMbl  CPEJHEro  OO0IIero

obpasoBanus» (3apeructpupoan MuntoctoM Poccun 12.07.2023 Ne 74228).

* Meroauyeckux pEKOMEHJIALMKA 110 YTOYHEHHIO IIOHATHS W COJEpKaHWS BHEYPOYHOU

NeSITENIbHOCTH B paMKax peaji3allid OCHOBHBIX 0011€00pa30BaTeNbHBIX MPOTrpamMM, B TOM YHUCIIE

B YaCTHU MPOEKTHOM AEATeIbHOCTH, HAllPaBJIEHHBIX TUCbMOM MuHoOpHayku ot 18.08.2017 Ne09-

1672;

* Crparerun pa3Butus BocnuTaHus B Poccuiickoit Penepanmu Ha nepuon g0 2025 rona,

YTBEpKACHHOU pacriopspkeHreM lIpasutensctBa ot 29.05.2015 Ne 996-p;

+ CII2.4.3648-20;
» CanlluH 1.2.3685-21,

JlaHHas mporpaMMa MMeeT 00pa3oBaTENbHBIM XapakTep, IOMOJIHAET U YriyOnlseT HporpamMmy
oOmiero 00pa30BaHUS IO XMMHH, HAIpaBlieHA Ha MNPO(ECCHOHAIBHYIO OPHEHTALMIO BBITYCKHUKOB
KJIaCCOB IICUXOJIOr0-TIeJarorn4eckoil HarpaBIeHHOCTH.

IIporpamma yuuTBIBa€T BO3PACTHBIE M MHIMBHUIyalbHbIE OCOOEHHOCTH CTapLICKIACCHUKOB, UX
MOTPEOHOCTH M MHTEPECH B cdepe yueOHO-IMO3HABATEIbHOU JesTenbHOCTH. PaboTa ¢ oOyJarorumucs
OCHOBaHa Ha IIPUHLMIIAX COTPYIHHUUYECTBA U B3aUMOYBa)KEHHUSI.

OcBoenune kypca «OCHOBbI XMMHYECKOIO aHaIU3a» CIIOCOOCTBYET JOCTHKEHHIO JMYHOCTHBIX,
MeTalnpeIMEeTHbIX, IPEeAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB 00yJarOIUMUCS, (POPMUPOBAHHIO ONbITA
TBOPYECKOH, UCCIIEJ0BATEIILCKOM 1A TEIbHOCTH HAa y4€OHOM MaTepHalie XUMMHH.

Leas nporpamMmmbl — (GopMUpOBaHME XUMHUYECKUX KOMIIETEHIMH OOYYarOUIMXCSl KaK OCHOBBI
YCHEITHOM MoAroToBku K cmade EI'D mo xumum u jpanpHe#med npodeccmoHaabHON TMOATOTOBKH B
Ka4yecTBE YUUTENs] XUMHH.

3agaum nporpamMmbI:

— GopMHpOBaHHE XMMHMYECKOIO MBIIUIEHUS Yy OOYyYarollMXcs, OCHOBAHHOTO HAa MOHUMAaHUHU
BEYIUX WU Kypca XUMUH;

— FOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOTIPE/IEICHUIO;

— CO3JJaHHUE€ YCIOBHMM JUIsl YIiayOJieHHsl NpPEAMETHBIX M METallpeIMETHbIX 3HaHUM, pa3BUTHUS
YHUBEPCAJbHBIX YUEOHBIX NEHCTBUH M XUMHUYECKHX YMEHHUH (IKCIEPUMEHTANbHBIX M PacCUeTHBIX),
OBJIAJICHUS] METOJAMH XMMHUYECKOTO aHAJIN3a;

— pa3BUTHE UHTepeca K Mpodeccud Y4uTeNns XUMUU M NpO(ecCHOHAIBHO 3HAYMMBIX
MeIaroruyeckux crnocoOHOCTeH OyayIIero yuuTesns XuMuH;

— OBJIa/IEHHE HAaBbIKaMU y4eOHO-UCCIIeI0BATENILCKOM U COLMAIbHON 1A TEIbHOCTH.

AKTYaJlbHOCTBh MPOrpaMMbl 00YyCIIOBIEHa HEOOXOJUMOCTBIO aJalTallii BBITYCKHUKOB KJIacCOB
TICUXOJIOTO-TIEAArOrMYECKON HAIMPaBICHHOCTH K MNPO(ecCHOHAIBHO-TIEIarornuecKoi AesTeIbHOCTH U
OAroTOBKM yyamuxcs kK EI'D no xumun.

Ilenarormueckasi mejaecoo0pPa3HOCTL NMPOrpaMMBbl CBs3aHA C TEM, YTO 3HAHUS M HaBBIKW,
npuobperaemMble 00yJarOIIMMUCS B IMpOIECCe M3YUYeHHUs AAHHOTO Kypca, MO3BOJIAT UM B JalbHEHIIEM



YCIIEIIHO TPOJIOJDKUTh OOyueHHe 110 HampaBlIeHHI0 MoAroToBku «llemarormueckoe oOpa3oBaHHE»
npoGuIs «XUMHUS».

BapuanTtsl peaqn3zanuu nporpaMmmbl 1 GopMbI POBeIeHUsI 3aHATHI

Cpoku peanuzanuu 0o0pa3oBaTebHOM MporpaMmbl — 2 yaeOHbIX Toa. OOImii 00beM peann3aium
nporpamMmsl — 68 yacos.

Pexxum 3ansituit — 1 pa3 B Heneno.

@®opMBI 3aHATUH — JIEKIINH, TAOOPATOPHBIN MPAKTUKYM, TPEHUHT OBbIC HHTEPAKTUBHBIC 3aHITHSL.

®opmbl NO/IBEICHNS UTOT0B PeaIN3alMi IPOrpamMMbl

OneHuBaHuEe pe3yJlbTaTOB pEaJU3alUUd IPOrpaMMbl OCYIIECTBISAETCS B (OpPME MTOTOBBIX
KOHTPOJIBHBIX paloT (mo 3aBepmieHun oOyudenus B 10 m 11 kiaccax), 3amuThl WHAMBUIYATbHBIX
MIPOEKTOB 00YYAFOIINXCS.

B3anMocBs3b ¢ IpOorpaMmMoii BOCIUTAHUSA

[IporpamMma Kypca BHEYpOUHOU JE€SITENLHOCTH pa3zpaboTaHa ¢ yueToM pekomeHaauuii [IpumepHoit
nporpaMMbl Bocutanus. CornacHo IlpumepHoil nmporpaMme BOCIHMTAaHUS Y COBPEMEHHOIO IIKOJIbHUKA
JIOJDKHBI OBITH CPOPMUPOBAHBI 1IEHHOCTH PoaMHBI, yenoBeka, oOIIecTBa, MPHUPOIBI, CEMbH, IPYKOBI,
COTPYJHHYECTBA, 3HAHUS, 3/I0pPOBbs, TPyJa, KyJAbTYyphl W KpacoThl. Peanusanus Kypca crocoOCTBYyeT
OCYILIECTBJICHUIO TJIABHOM 1€JIM BOCHUTAHMS — MOJIHOLIEHHOMY JIMYHOCTHOMY Pa3BUTHIO IIKOJILHUKOB U
CO3JaHMIO YCIOBUH I UX MO3UTUBHOM COIMAIM3AIINH.

OcobenHocTH padoThl eJAroroB Mo NporpamMme

B 1utanupoBaHWM, OpraHM3alMd W TPOBEACHUHM 3aHATHH MOXKET TNPHHUMATh y4acTHE Kak
neparor — npenoaasarens TITIY wum. JLH. Toncroro, Tak u memaror, BEIyIIHA OCHOBHBIE YPOKH
oOuiecTBo3HaHMs. 3ajadya Iegarora COCTOUT B pealiM3allid COJIEp’KaHHs Kypca 4depe3 BOBJICUEHHE
00yJaroImMxcsi B MHOTOOOPa3HYIO JIeATeIbHOCTh, OPTaHU30BaHHYIO B pa3HbIX (popmax. OcoOEHHOCTHIO
3aHSTUN ABISETCS UX UHTEPAKTUBHOCTD.

2. COAJEPKAHUE ITPOT'PAMMBI

Paznen 1. 3HaueHHe XMMHUM B COBPEeMEHHOM Mupe. MeTobl HAy4YHOI 0 NO3HAHUSI B XUMHH

Ponp xumun 17 pa3BUTHS COBPEMEHHOTO IIPOMBIIUIEHHOTO IPOU3BOACTBA, CEIBCKOIO X035 CTBA.
Hcnonp3oBaHne XUMHUUECKUX COEJUHEHUH B OBITY.

XVMHYECKUE 3HAaHUS B HAYYHON KapTHHE MUPA, B3aUMOCBS3b C IPYTMMH HayKaMHu.

Hayunple MeTOOBI HCCIENOBAaHUSA XUMHUYECKMX COCIMHEHUH W HX IPEBpalICHUN: Ha
SMIIMPUYECKOM YPOBHE — HAOIIOAECHUE, H3MEPEHHUE, SKCIEPUMEHT; Ha TEOPETHUUYECKOM YpPOBHE —
OIMCAHUE, BBIIIBKEHUE TUIIOTE3, MOIEIMPOBAHUE, BBISIBICHUE 3aKOHOMEPHOCTEN U T. 1.

Pa3znen 2. O0opyaoBaHue XMMUYECKOI JJadopaTopun, oOpalieHue ¢ XUMHYECKO MOCya0i U
peaKTHBaMH, TEXHHKA 0€30I1aCHOCTH

OcHOBHBIE BHJBI O00OPYAOBaHUS XUMHUYECKOM Jabopatopuu. XuUMHYecKas IOcCyna oOLIero
Ha3zHaueHus U MepHas. HarpeBatenbHble npubopsl. Becs! u B3BemMBaHue.

DKcKypeus B yueOHbIe M HaydHO-uccienoBaTensckue gsadopatopun TITTY um. JI.H. Toacroro.

IIpaBuna paboThl ¢ XUMUYECKHMHU PEAKTUBAMH, OOpallleHUE C eIKUMHU, TOPIOUYUMH U TOKCUYHBIMU
BEIIECTBAMH, CPEJICTBAMU OBITOBOM XMMMUHU.

JIaGopaTopHble onepanuu: U3MelbYeHue TBEPIbIX T€J, PAaCTBOPEHUE, OCAXKAECHUE, IPOMbIBAHHUE,
¢GuIbTpOBaHUE, PACTBOPEHHUE OCATKOB.

Texnuka 6e30macHOCTH pH paboTe B XUMUYECKOH 1a00paTOpHH.

IIpaktuyeckas pabora «TexHHKa BBIOJHEHHS J1a00OpPaTOPHBIX paboT (HarpeBaHue, BhIIapUBaHHUE
U TIPOKAJIMBAaHKE; OCAXAECHUE, TPOMBIBaHUE, (PUIIBTPOBAHHE, PACTBOPEHHUE OCAIKOB).

Pa3nea 3. BemecrBa u ux cMecH

[lonsaTHS «BEUIECTBO», «XUMHUYECKOE coennHeHue». COCTaB M CTPOEHHUE BEIECTBA: CTPOCHHE
aToOMa, BUJbl XUMHUECKUX CBSI3€H, TUIIBI KPUCTAJUINYECKUX PELIETOK.

Pemenne 3amau: «Pacdersl 1o QopmylnaM XUMHYECKUX COEOUHEHui», «BrBox Qopmyn
XUMHUYECKUX COECIUHEHUID.

[Tonstue «cmech BemecTB». CrocoObl OYMCTKH BELIECTB, paszeneHus cmeceid. OrcTauBaHue,
¢wIbTpOBaHNE, NEPEKPUCTAIIN3ALIMS, BO3TOHKA, TUCTUILIIALMS, XpoMaTorpadus.



[TpakTraeckas padborta «CriocoObl OUMCTKU BEMIECTB (IEPEKPUCTAILTU3AIINSA ).

Bripaxkenue coctaBa cMmeceil. MaccoBble, MOJIbHbIE M OOBEMHBIE JOJHM KOMIIOHEHTOB CMECH.
Hcnonp3oBanue 3akoHa ABOrajipo AJis ra3oB U UX CMECEH.

Pemenue 3anau «CocTtaB cMeceil BEIecTB.

PactBopbl kak romorennbie cuctembl. CojepkaHue BemiecTBa B pactBope. KonmuecTBeHHbIE
XapaKTEPUCTUKHU PaCTBOPOB: MAacCOBasi J0JIs BEIIECTBA B paCTBOPE, MOJIIpHAsl KOHIIEHTpAIlHs BEIIECTBA B
pactBope. PacTBopuMOcCTh BemiecTB, KOA((GUIIMEHT pacTBOpUMOCTH. Perenne 3amau Ha «PacTBOpBD».

[Ipaktuyeckas pabota «llpuroroBiieHHe pacTBOPOB, OMNEPAIMM C PAcCTBOPAMHU, H3MEPEHHE
TJIOTHOCTH PAaCTBOPOBY.

DNEKTPONUTBl M DJIEKTPOJUTHYECKas jauccounanus. OCHOBHBIE TIOJIOKEHHUSI  TEOPHUHU
EKTPOJUTHYECKONW aucconraimu. MonHoe mpousBenenue Boabl. Bonoponneni mnokasarens pH.
Jlabopatopusbiit onbIT «M3Mepenue pH. McnpiTanne 371€eKTponpoBOTHOCTH PACTBOPOBY.

Paznen 4. Xumuyeckue peaknmuu M HX OCHOBHbIEe THNbl. Pacuerbl Mo XHUMHYECKUM
YPaBHEHUSIM

[ToHsiTHE O XUMUYECKOW pEaAKIIHUH.

Knaccudukanus XUMHUYECKHX peaKIui: TOMOTEHHBbIE U TETEPOTreHHbIE, O0OpaTuMble U
HEOOpaTUMbIe, DK30- U SHIOTCPMHUUECKHE, KATAIUTHUYECKHE W HEKATAJTUTHYECKHUE PEaKIIMH; PEaKIuu
pa3ioXKeHus, COeAMHEHUS, 3aMELICHUS U 0OMeHa.

PacueTsl Mo XMMHUYECKUM YpaBHEHHSM, B TOM YHCIIE Ha HM30BITOK OJHOTO W3 PEAareHTOB, Ha
MIPUMECH, C YIETOM JOJIHM BBIX01a MPOAyKTa peakuuu. PacueTs! TernoBoro addexra peakuu.

Paspgen 5. OOmasi XxapakTepucTHKAa XHMH4YECKOro asaausa. Peakuum B pacrBopax
3JIEKTPOJIMTOB KAaK OCHOBA NMPOBeJIeHUsl KA4eCTBEHHOI0 aHAJIN3a

XuMUYecKui aHanu3 (KaueCTBEHHBI W KOJMYECTBEHHBIM aHalu3), MNpeAMeT U 3ajayH,
HCIIOJIb3YEMBIE METOIBI.

TpeGoBanusi, mpenbsABIsEMbIe K aHATUTUYECKUM peaklusaM. [IoHATHe «kayecTBeHHAs peaKus».

Kucnotno-ocHoBHOE B3amMojeiicTBue. AMboTepHOCTh. ['maponus coseid. KucinoTHo-oCHOBHBIC
WHJIUKATOPBI.

Peakuuu ocaxaenus. PactBopeHue ocaakos.

Peakuuu koMiiekcooOpa3oBaHus U IPEBpaIlCHUs KOMIUIEKCHBIX COSAMHEHUH.

OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.

Pa3znen 6. KauecTBeHHbII aHAJIU3 HEOPTAaHMYECKUX COeIMHEHUI

AHanu3 KaTUOHOB U AHHOHOB.

[IpakTnueckas pabota «KauecTBeHHbIE peaklMu KaTHOHOB, 0Opa3yeMbIX S- M P-dJIEMEHTaMU»
(oOHapykeHHe HOHOB HATPHS, Kalus, Kalablus, Oapus, amomunaus, ceuana(ll), ammonus).

[Ipaktnueckas pabota «KadecTBeHHbIE peaklMU KAaTHOHOB, oOOpa3yeMbiX d-31eMEeHTaMu»
(o6napyxenue nonos xeneza(ll), xkemneza(lll), xpoma(lll), menu(ll), cepedpa, uHKa).

[IpakTnueckas paboTa «AHanu3 aHUOHOB» (OOHApy)KEHHE TaJoreHHua-, Cylb(uu-, cynbdur-,
cynbdar-, HUTpaT-, HUITPUT-, pocdat-, kKapOoHAT-, CUIUKAT-UOHOB).

Paznen 7. KayecTBeHHbBIN aHAJIU3 OPraHUYeCKUX COeIMHEeHUI

OcoOeHHOCTH cOCTaBa M CTpOEHHUS opraHmyeckux BemiecTB. Kiaccudukanus opraHudeckux
COCMHEHUH. 3aBUCHUMOCTb CBOMCTB OpPraHMYECKUX COEOUHEHUW OT COCTaBa M  CTPOCHMS.
@ YHKIMOHAIBHBIE IPYIIIBI OCHOBHBIX KJIAaCCOB OPraHUYECKUX COCTMHEHUM.

[IpakTueckas pabora «OOHapykeHHe (QYHKIMOHAIBHBIX TPYII OPraHUYECKUX COCTUHEHHH C
MOMOIIIBIO KAUE€CTBEHHBIX PEAKINH, PACIIO3HABAHUE OPraHUYECKUX BELIECTBY.

Ananu3z OuoopraHuveckux coenuHeHui. [IpakTuueckas paboTta «AHaAINU3 KHUPOB, YIIEBOJOB,
OEIKOBY.

Amnanu3 nuimeBbIX TpoaykToB. [Ipaktudeckas pabota «KauecTBeHHBIN aHaIH3 COCTaBa MOJIOKAy.

Pa3nen 8. MeToabl KOJIMYECTBEHHOI0 AaHATU3A

CylmHOCTh TPaBUMETPUUYECKOTO aHaliM3a. TOYHOCTh rpaBUMETPUYECKOTO aHanuza. [IpoBeneHue
pacueToB 1o (GopMyliaM XUMHUECKUX COCIMHEHHIA.

[TpakTudeckas pabota «OmnpeneneHne cocTaBa KPUCTAIIOTUIPATOBY.

CymHOCTh M 0COOEHHOCTH MPOBEACHUSI TUTPUMETPHUUECKOTO (00HEMHOT0) aHAIH3A.

CrangapTHBINA pacTBOp, CIIOCOOBI €ro mpurotoBieHus. CTaHgapTU3alKs PACTBOPOB.



[IpoBeneHue pacyeToB B THTPUMETPUUECKOM aHAIIU3E.

[Ipaktuyeckas padora «CraHaapTU3anus pacTBOPOBY.

[Ipaktuyeckas pabota «AHanmu3 (PYKTOBOIO COKa: OMpEAETICHHE KHCIOTHOCTH (KUCIOTHO-
OCHOBHOE TUTPOBAHUE)».

[Ipaktuyeckas pabora «OnpeneneHne coaepkaHusi aCKOPOMHOBOW KUCIOTHI BO (PPYKTOBOM COKE
(OKHMCIIUTENBHO-BOCCTAHOBUTEIIBHOE TUTPOBAHUE ).

Pa3znen 9. TpeHuHT no penmieHn0 KOMOMHUPOBAHHBIX 32124

Pemrenne KOMOWHHUPOBAHHBIX 3a/1ad. YCTAHOBJIEHUE MOJICKYJISIPHONW M CTPYKTYpHOU (opMyI
BemiecTBa. HaxokzneHne MoOJIEKYISIpHOW (DOpMyYJIBI OPraHMYECKOTO BEIIECTBA 10 €ro IUIOTHOCTH U
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, WJIU IO MIPOIYKTaM CrOpaHUsl.

4. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA
BHEYPOUYHOMH JEATEJbHOCTH

N3ydeHue kypca HarpaBI€HO Ha OCBOEHHE O0y4aIOUIUMUCS B X0JI€ U3y4eHUs y4eOHOTO IpeaMeTa
Hay4yHbIX 3HAHUN, YMEHMH U CIOCOOOB JEMCTBUIL, YHHBEpCaJIbHBIX M CHEUU(DUUECKUX IS
COOTBETCTBYIOIIECH MpeIMeTHOM 00IacTH.

IIpeaMeTHbIE pe3yJIbTATHI:

— MMETh IIPEICTABICHUE O 3HAYEHNH XUMUHU B COBPEMEHHOM MUDE;

— BJAAECTh OCHOBONOJIATAIOUIUMH XHMHWYECKUMHU TOHATHSAMH, TEOPUSAMH, 3aKOHAMH U
3aKOHOMEPHOCTSMHY;

— CaMOCTOSITENTbHO  (pOopMyNIHpoBaTh M  aKTyaJllU3UpoOBaTh MpoOiieMy, paccMaTpuBas —ee
BCECTOPOHHE;

— HCIOJB30BaTh XUMUYECKYI0 TEPMHUHOJIOTHIO U CHMBOJIHKY;

— BIIAJIeTh OCHOBHBIMHM METO/IaMU Hay4YHOTO IO3HAHUS, UCIIOJIb3YEMbIMHU B XUMUU: HAOIIOAECHUE,
ONMCAHNE, U3MEPEHHE, IKCIICPUMEHT; IPUMEHATh UX IIPH PEIICHUN TPAKTUYECKUX 3a1a4;

— BBIJBUTATh FMIIOTE3bI HA OCHOBE 3HAHMUI O COCTABE, CTPOCHUU BEUIECTBA
Y OCHOBHBIX XUMHUYECKUX 3aKOHAX, IPOBEPATh UX IKCIIEPUMEHTAIBHO, POPMYIUPYS LIENIb UCCIIEA0BAHUS;

— CaMOCTOATEIBHO IUIAHUPOBATH M IIPOBOJUTH SKCIIEPUMEHT IO PACIIO3HABAHHUIO BAKHEUIINX
HEOPraHMYeCKUX U OPraHUYECKUX COEUHEHUH ¢ yueToM IpaBui 6e301acHoi paboThl;

— 00palaTbIBaTh, 0OBSACHATH PE3YJIbTAThl IPOBEIEHHBIX ONBITOB U €1aTh BBIBOBI;

— BBIABJIATH 3aKOHOMEPHOCTH U IPOTUBOPEYMS B XUMUYECKHUX SIBICHUSAX;

— OOBACHATH  3aKOHOMEPHOCTM  HIPOTEKAHHUS  XUMHUYECKUX  pEakLUuid, MpPOrHO3UPOBaTh
BO3MOYHOCTb X OCYILECTBIICHUS;

— IPOBOJUTH PacueThl 10 XUMUYECKUM (OpMyJIaM U YpPaBHEHHSIM.

MeranpeaMeTHble pe3yJabTaThl:

061a0eHUe YHUBEPCANbHBIMU YYEOHBIMU NO3HABAMENbHBIMU OCUCTBUAMU.

— CaMOCTOATENBHO (POPMYIMPOBATh U aKTyaJIU3UPOBATh MPOOIIEMBI;

— YCTaHaBIUBAaTh CYIECTBEHHbIC NMPU3HAKU WM OCHOBAHMS JUIS CPaBHEHUs, KIacCUPHUKALIUU U
0000111eHUSs U3y4aeMbIX 00BEKTOB, SBJICHUN U POLIECCOB;

— BBIABIIAITh 3aKOHOMEPHOCTU M IPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBJICHUSAX U IIPOLECCAX,
IIPOTHO3UPOBATH BO3MOJKHBIE IIYTU Pa3pelIeHUs IPOTUBOPEUHIA;

— OCYILECTBJIATh JEATENBHOCTh II0 IMOJYYEHHIO HOBOIO 3HAHMS, €ro HHTEPIPETALNH,
peoOpa3oBaHUI0 U TMPUMEHEHHIO B PA3JIMYHBIX y4EOHBIX CHUTyallUsX, B TOM YHCIIE IpPU CO3JAHUU
y4eOHBIX MPOEKTOB;

— (dopMupOBaTh HAyYHBIH THUMN MBIIUICHUS, MPUMEHATh HAYyYHYIO TEPMHUHOJIOTHMIO, KIIOYEBbIE
MIOHATHS U METO/IBI;

— cTaBUTh U (OpMYNIHPOBaTh COOCTBEHHBIE 3a/laud B 0Opa3oBAaTENbHOM MAEATENBHOCTH U
KU3HEHHBIX CUTYaLMIX;

— BBISABIIATH IPUUYUHHO-CIICACTBEHHBIEC CBSA3U U3y4aeMBbIX SIBJICHUHI U IIPOLECCOB;

— QAHAJIM3UPOBATh PE3YJbTATHI, IIOJYYECHHBIE B XOJE PEIICHUS 3a/1a4l, KpUTUYECKHA OLIEHUBATh UX
JOCTOBEPHOCTD, IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;



— BIIQJICTh HAaBBIKAMU TOJTYYCHHS] HH(QOPMAIMK U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEILHO
OCYIIECTBIISATh MOWCK, aHAJIHM3, CUCTEMATH3alMI0 U MHTEPIpETalnio HH(POpPMAIUM Pa3IUYHBIX BUJOB U
(dhopM TIpeicTaBICHNS;

— HCIIOJIb30BaTh CPeACTBa MH(MOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OpPraHM3aI[MOHHBIX 3a7ad C COONIoJIeHHEeM TpeOoBaHU
SPrOHOMHKH, TEXHHKH O€301aCHOCTH, TMTHEHBI, PECYpCOCOEpeKEeHHUs, MPABOBBIX M ATUYECKHX HOPM,
HOPM MH(OPMAIIMOHHON OE301TaCHOCTH;

081a0eHue YHUBEPCANIbHbIMU KOMMYHUKAMUSHBIMU OCUCMBUIMU.

— OCYIIECTBIISITh KOMMYHHKAIIUHN BO BCEX cepax KU3HH;

— BJAJETh PA3IMYHBIMH CIIOCOOaMM OOIIEHUS W B3aWMOJEHCTBHSI, apryMEHTHPOBAHHO BECTH
JIMAJIoT, YYUTHIBATh Pa3HbIC TOYKW 3PEHUS, Pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOKO TOYKY 3PEHHS C
WCTIOJIb30BAHNEM SI3BIKOBBIX CPEJICTB;

— MOHUMATh U UCTIOJIE30BATh MPEUMYIIECTBA KOMaHIHOW U WHINBHIyaTbHOU PabOTHI;

081a0eHUe YHUBEPCANbHBIMU Pe2YIAMUEHBIMU OeUCBUAMIL:

— CaMOCTOSATENBHO OCYIIECTBIISATH TIO3HABATENBHYIO JEITEIBHOCTD,

— BBISABIIATH NPOOJIEMBI, CTaBUTh U (POPMYIHpOBaTh COOCTBEHHBIE 3aJlaud B 00Opa30BaTEIbHOMN
JEATEIbHOCTH U B )KU3HEHHBIX CHUTYaIlUsAX, BKIFOYast 007acTh MPO(PECCHOHATHHOTO CaMOOTIPEICIICHNUS;

— BJAJETh HABBIKAMH IMO3HABATEIHHOW pe(IeKCHM KaK OCO3HaHUSI COBEPIIACMBIX ICHCTBUU H
MBICTIMTEIHHBIX TPOIIECCOB, UX PE3YIIHTATOB U OCHOBAHUIA.

JInyHOCTHBIE pe3yJIbTaThl:

— c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIIMN 00YJArOIMIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00I1IeCTBa;

— Cc(OpPMHPOBAHHOCTh POCCUUCKOW TPAXITAHCKOW HMJICHTUYHOCTH, MATPHOTH3MA, YBAKEHUS K
CBOEMY HapOJly, YyBCTBa OTBETCTBEHHOCTH nepesa PoauHoii;

— HHTEpec K pa3iIuyHbiM cdepaM NpodecCHOHATBHON NESTEIbHOCTH, YMEHHE COBEpUIATh
OCO3HAHHBIN BEIOOD Oymymien npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;

— TOTOBHOCTH M CIIOCOOHOCTh K 00pPa30BaHUIO M CaMOOOPa30BaHUIO HA MIPOTSDKCHUH BCEH JKHU3HU;

— c(hopMHPOBAHHOCTH, MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HayKH, BKJIIOYas COI[UAIbHbIE HAYKH, U OOIIECTBEHHOW MPaKTHKHU.



4. TemaTHUYECKOE IJIAHUPOBAHUE, B TOM YUCJIE C YIETOM paﬁoqel?'l nporpaMmbl BOCIIMTAHHUA C
YKazaHueM KoJIn1iecrBa 4aCoB, OTBOAUMBIX HA OCBOCHUE KaKI0il TeMbl

Temarnueckoe IUIAaHUPOBAHHWE IO  JAHHOMY KypCy COCTaBJIEHO C Y4€TOM pabouell IporpamMMbl
BOCITUTaHMUSL.

B BocmuTaHumM Aeteil IOHOIIECKOTO Bo3pacTa (ypoeeHvb cpeoHezo o0bOuiezo 00pazoeanus) TaKUM
MPUOPUTETOM SIBIIICTCS CO3JIaHUE OJIATONIPUSATHBIX YCIOBUN ISl MPHOOPETEHUS IIKOJIHHUKAMH OTIBITA
OCYIIECTBIICHHS COIIMAIBHO 3HAUUMBIX JIEIT.

Bolenenue 1aHHOro NMpUOPUTETA CBSI3aHO C OCOOEHHOCTSIMH ILKOJIBHUKOB FOHOLIECKOTO BO3pPAcTa: C UX
MOTPEOHOCTHIO B JKU3HEHHOM CaMOOIIPE/IEICHUH, B BbIOOpE NalbHEWUIIEro dU3HEHHOTO MyTH, KOTOPBIN
OTKpBIBAETCS Tepe]] HUMHU Ha MOPOTe CaMOCTOSATENbHOU B3pOCiol ku3HU. CaenaTh MpaBWIbHBIN BBIOOD
CTapIICKIIACCHUKAM TOMOXKET UMEIOIINUNCS Y HUX pealbHbI MPAKTUYECKUN OIBIT, KOTOPBIM OHH MOTYT
MpUOOpPECTH B TOM YHMCJE U B IIKOJ€. BaxHO, 4TOObI ONBIT OKa3aJicsd COLMAIBHO 3HAYMMBIM, TaK Kak
MMEHHO OH ITOMO’KET FapMOHHYHOMY BXOXICHHUIO IIKOJBHUKOB BO B3POCIYIO JKM3Hb OKPYKAIOIIETO HX
oOrmiecTBa.

eneBeiM mpuopureroM Ha ypoBHe COO sBIsS€TCS CO3/aHWE OJArONMPHUSATHBIX YCIOBHH IS
MPUOOPETEHHUS MKOJIFHUKAMH OIIBITA OCYIIECTBICHHS COIIMAIIBHO 3HAYUMBIX JIET:

1) ombIT €7, HAallpaBJIEHHBIX HAa 3a00Ty O CBOEH CEMbE, POJAHBIX U OJIU3KHUX;

2)Tpy/IOBOM OIIBIT, OTIBIT YUYACTHS B IPOU3BOJICTBEHHON MPAKTHKE;

3) OmBIT J1eJ1, HAIPaBJIEHHBIX Ha M0JIb3Y CBOEMY POJHOMY T'OPOAY WJIU CEly, CTPaHE B LIEJIOM, OIBIT
NEeATeNbHOTO BBIPAKEHHsI COOCTBEHHOM I'paXIaHCKON MO3HULINY;

4) onbIT MPUPOJOOXPAHHBIX JIEJT;

5) ombIT pa3penieHust BOSHUKAIOMINX KOHPIUKTHBIX CUTYALUii B IIKOJIE, 1OMa WK Ha YIUIIE;

6) ONBIT CaMOCTOSITEIBHOTO NMPUOOPETEHHsI HOBBIX 3HAHWM, IIPOBEICHHS HAYYHBIX MCCIEJOBAHUH,
OIBIT IPOEKTHOM JEATEIIHOCTH;

7) OHBIT M3y4Y€HMs, 3alIUThl U BOCCTAHOBJIEHHS KYJIbTYPHOI'O HACIEIHsl 4eJIOBEYECTBA, OIIBIT
CO3/1aHUs COOCTBEHHBIX IIPOU3BEIECHUH KYJIBTYpPBI, ONBIT TBOPYECKOTO CAMOBBIPAKEHHUS;

8) ombIT BeieHUs 310pOBOro 00pa3a *KHU3HHU U 3a00ThI O 3J0POBbE APYTUX JIHOJCH;

9) omeIT OKa3aHMsA IIOMOLIM OKPYKAIOUIMM, 3a00Thl O MablllaX WIM MOXHUIBIX JIHOIAX,
BOJIOHTEPCKHI OIIBIT;

10) ombIT camMONO3HAHUS W CaMOAHAJIM3a, OMNBIT COLMAIBHO HPUEMIIEMOTO CAMOBBIPAKEHHS U
camMopeaIn3alHu.



TEMATHYECKOE IINTAHUPOBAHHUE KYPCA

Koa-Bo
Paspnen Tema 3ansaATHA
4acoB
10 kacc
Pazpgen 1. 2
3HAYCHUEC XUMUH B Pouib XUMUHA TS pa3BUTHS COBPEMEHHOTO
COBPEMCHHOM MHPE. MIPOMBIIIEHHOTO MPOMU3BOJICTBA, CEJIBCKOTO XO35KCTBA.
Metoipr HaydHOTO Hcnonp3oBaHne XUMHYECKUX COCIWHCHUH B  OBITY.
HO3HAaHUA B XUMHH XHMMHUYECKUE 3HAHWS B HAy4YHOM KAPTUHE MHpPA, CBA3b
XUMMHU C JPYTUMHU HAyKaMH.
Hayunsie METO/1bI UCCIIEIOBAaHUSI ~ XMMHUYECKHX
COCIMHEHUH U UX IIPEBPAILCHUN
Paznen 2. OcHoBHbIE BU/IBI o0opynoBaHus XUMHYECKON 2
Ob6opynoBanue nabopaTopun. XUMHUECKas TIOCYAa U MPUOOPHI.
XUMUYECKON OKCKypcusi B y4yeOHble M HAay4HO-HCCIIEOBATEIbCKUE
nmabopaTopud, naboparopun TI'TIY um. JI.H. Toscroro
oOpailieHue ¢ [IpaBuna paGoTbl €  XUMHYECKUMHU  PEAKTHBAMH. 2
XMMUYECKOM nocynon | JJaboparopusie omeparuu. TexHWKa 0€30MacHOCTH TPU
U pEaKTUBaMHU, paboTe B XUMHUECKOU TaO0OpaTOPHH.
TeXHUKa O0e3onacHocTH | [IpakTnyeckas pabota «Texnuka BBINOJIHEHUSA
1a00paTopHbIX paboT (HAarpeBaHWE U BHIIAPUBAHMUE,
OCaXJeHHe, MPOMBbIBaHHE, (HIBTPOBAHUE, PACTBOPEHUE
OCaJIKOB)»
Paznen 3. CocTaB M CTpOEHHE BEIIECTBA: CTPOCHHE aTOMa, BHUIbI 2
BemecTBa 11 X cMecH | XUMHUYECKUX CBSI3€H, TUITBI KPUCTAJUIMYECKUX PEIIETOK
Pemenne 3amau: «Pacdersl mo QopmMyinaM XUMHUYECKHUX 2
COCITMHEHUI», «BpIBO I bopmyn XUMHUYECKUX
COEIUHEHUI
CriocoObl  OYMCTKM BEUIECTB, pa3lelieHHus CcMecei. 2
OrcrauBanue, (GUIbTpPOBaHHE, MEPEKPUCTAITU3ALINSA,
BO3TOHKA, TUCTHIUISLMS, XpoMaTorpagus.
[Ipaktnueckas pabota «CrnocoObl OYUCTKH BEILIECTB:
HEePEeKPUCTAILITU3ALUS
Boipaxxenue  cocraBa  cMeceil. ['azoBble  cmecH. 2
Hcnonb3oBanue 3akoHa ABOTagpo A Ta30B U HUX
cmeceil. Pemmenue 3agau «CoctaB cMeceil BeIecTB
PacTBOpBI Kak roMoreHHble cucTeMbl. Pemenue 3agau Ha 2
pacTBOPBI
[Ipaktuueckas pabora «lIpuroroBienue pacTBOPOB, 2
Oomnepaluyd € pacTBOpaMH, HU3MEPEHUE IUIOTHOCTU
pacTBOpPOB»
ONEeKTPOIUTBl U DJIEKTPOJIMTHYECKAs  JUCCOLUALMS. 2
JlaGopatopubiii onbiT «M3mepenue pH. Hcnbitanue
JIEKTPOIPOBOJHOCTH PACTBOPOBY
Pa3nen 4. [lonssitue o xumuyeckod peakuuu. Kiaccudpukanus 2
XHWMHUECKUE PEAKIIMM | XMMHUECKUX PEaKLUi: TOMOT€HHbIE M T'€TEPOTEHHBIE,
U UX OCHOBHBIE TUMBI. | OOpaTUMble U HEoOpaTHMBbIE, 9K30- U HHIOTEPMHUUYECKHUE,
Pacuets! o KaTaJIUTUYECKUE U HEKATAJIUTHUUECKNE PEAKLIUN; peakLun
XUMHUYECKUM pa3lIoKeHus1, COeIMHEHMs], 3aMellleHUs] U oOMeHa
YPaBHEHUSIM PacyeTsl Mo XMMUYECKMM YpaBHEHHUSIM, B TOM YHCIIE Ha 2




Koa-Bo

Paspnen Tema 3aHsaATHA
4acoB
M30BITOK OJIHOTO W3 PEareHTOB, Ha NPUMECH, BBIXOJ
npoaykTa peakiuu. Pacdersl TermoBoro sddekra
peakuuu
Paszpgen S. XUMHYECKUH aHaIu3 (KaueCTBEHHBIH U KOJIMYECTBEHHBIN 2
O6mmas aHaIn3), IPeIMET U 3a/1a4H, UCII0JIb3yeMbIe METOIbI.
XapaKTepUCTHUKa TpeboBanusi, mNpenbsABIsiEMblE K  aHAIUTUYECKUM
XMMHMUYECKOTO aHAJIN3a. | PEAKLMIM
Peaknuu B pactBopax KucnoTHO-0CHOBHOE B3aMMOACHCTBHE, aM(OTEPHOCTh 2
3JICKTPOJIUTOB Kak Peakuuu ocax/ieHUs! U pacTBOPEHUS OCAIKOB 2
OCHOBA TIPOBCACHUA Peakuuu  xommuekcooOpa3oBaHHs UM NpEBpallEHUs 2
Ka49eCTBCHHOI'O KOMIIJIEKCHBIX COeTMHEHWI
a"Haimmsa OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKIIHI 2
Hroro: 34
11 kaace
Paznen 6. AHanu3 KaTUOHOB. 2
KauectBennsiii ananus | [lpaktuueckas  pabota  «KauecTBeHHBIE — peakiuu
HEOPraHUYECKUX KAaTHOHOB, 00pa3yeMbIX S- U P-3J€MEHTAMM)
COEIMHEHU N AHanmus KaTUOHOB. [IpakTrnueckas pabora 2
«KauecTBeHHbIE peakIMHM KaTHUOHOB, o0OpaszyemsbIx d-
AJIEMEHTaMI
[IpakTnueckas paboTta « AHaIN3 aHUOHOBY 2
Pazgen 7. OcoOeHHOCTH COCTaBa W CTPOCHHS OPraHUYECKUX 2
KavecTBeHHBIN aHAIU3 | BEUIECTB. Knaccuduxkarus u HOMEHKJIATypa
OpraHUYECKUX OpPraHNYECKUX COCAMHEHUN
COEIUHEHUN 3aBUCUMOCTh CBOMCTB OpPraHUYECKUX COCIUHEHUH OT 2
COCTaBa U CTPOCHUS
OyHKIMOHAJBHBIE  TPYONbl  OCHOBHBIX  KJIACCOB
OpPraHUYECKUX COCAMHEHUN
[IpakTnueckas pabora «O0Hapyx)eHrne (yHKIIMOHATBHBIX 2
IPyNIl  OPraHUYECKUX  COCOUHEHHH C  [OMOIUIBIO
KayeCTBEHHBIX pEaKlui, paclio3HaBaHHUE OPTaHHMYECKUX
BEIIECTBY
Ananmu3 OmoopraHuueckux coenuHeHui. [IpakTmdeckas 3
paboTa «AHalU3 JKUPOB, YIIEBOJIOB, OCIKOBY
AHanu3 nUIIEeBBIX MNPOayKTOB. [IpakTuyeckas paboTa 2
«KadecTBeHHBII aHAaTN3 COCTaBa MOJIOKa
Paznen 8. CylHOCTh  TI'PaBUMETPHUYECKOrO  aHaiu3a. TOYHOCTb 2
MerTo1b1 IPaBUMETPUYECKOTO aHAIN3a
KOJIMYE€CTBEHHOTO [IpoBenenue pacyeToB B rpaBUMETPHUUECKOM aHAIIN3E 2
aHaImn3a IIpaktnyeckas  pabora  «OrmpeneneHue  cocTaBa 2
KPHCTAJJIOTUIPATOBY
CymHocTh U 0COOEHHOCTH IIPOBEACHHUS 2
TUTPUMETpUUECKOro (00beMHOr0) aHanusza. llpoBeneHue
pacyeToB B THTPUMETPUYECKOM aHAIN3E
IIpakTrnyeckas pabora «CtaHaapTH3alMs PACTBOPOBY 2
[Ipaktuyeckas pabora «AHaIM3 (QPYKTOBOTO COKa: 2
OTIpE/IeNICHUE KHCIIOTHOCTH (KHCTIOTHO-OCHOBHO®
TUTPOBAHUE)»
[Ipaktuyeckas pabora «OmpeneneHue colepKaHUs 2
aCKOpOMHOBOH  KHUCIOTBI BO  (PYKTOBOM  COKe




Koa-Bo

Paspnen Tema 3aHsaATHA
4acoB
(OKHMCIUTENbHO-BOCCTAHOBUTEIBHOE TUTPOBAHUE))»

Paznen 9. Pemenne koMOMHHMpOBaHHBIX 3a7ady.  Haxoxaenue 3
TpeHUHT MO pemeHuio | MOJNEKYISPHON (OPMYINIBI OPraHMYECKOTO BEIIECTBA I10
KOMOWHHUPOBaHHBIX €ro IUIOTHOCTM W MAacCOBBIM JIOJSIM  DJIEMEHTOB,
3amad BXOJSIIIIUX B €r0 COCTAB, MJIU 110 MPOTYKTAM CTOPAHHS

Hroro: 34
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