MyHu1KIIBHOE aBTOHOMHOE 0011€00pa3oBaTeibHOe yUpexKIeHHE
«Cpennsisi 001eobpaszoBaresnibHas mkosa Ne 445

[PUHSITA . /55 VTBEPRYIAIO
neaarortdyeCKuM COBETOM ‘
[Tpotokon Ne 14 ot 26.05.2023 r.

w20 Hpukas Me 95 ot 30.05.2023 .

¥ 7662800913%1 4
202660168905

JlonosHuTeNbHAs 001e00pazoBaTeibHas
o01epa3BuBaoLas mporpaMMa

«Xumus A4 J110003HATEAbHBIX»
(¢ Mcnosb30BaHKUEM cpeacTB 00yueHus 1 Bocnutanus Llentpa « Touka pocta»)

HarnpaBieHHOCTb MPOrpaMMBbl: €CTECTBEHHOHAYYHAs
Bo3spact obyuatomxcs: 12-14 ner
Cpok peanusauuu: 1 roa

ABTOP-COCTaBUTEJIb:
Muikosa Haranus BanepbeBHa,
3aMECTHTEJb AUPEKTOPA MO BOCIIUTATENLHOM paboTe

r. Pex
2023 r.



COJAEP)KAHUE

. IIEJTEBOM PABJIEJTI ITTIPOTPAMMEUBL .......oocviieieeiiieieiessieeieses s sesesss s ssses s sensensesans 3
1. TTOSCHUTEIIBHAS BATIHICKA ... eeeuvveeenseeeanseeesaseeesseeesssseesssseessbeeesaseeessbeeessbeeeanseeaanseessnneesanneesnns 3
1.1. HopMaTuBHBIC TPABOBBIC OCHOBBI PA3PA0OTKU MTPOTPAMMBI .....vvveeereeeisreessireessiressssnens 3
1.2. HanpaBI@HHOCTD TIPOTPAMMDBI ......cuveiuriseereassesseesseasesseesseessesssesseessesssesssessesssesseesseesnens 3
1.3. AKTYaIBHOCTD TTPOTPAMMBI .....eeuvvveesreeastessssseesssessnssessseeesssesssssessssesssssessssessssessnsnes 3
1.4, OTIMYUTETBHBIC OCOOCHHOCTH TIPOTPAMMBL...ceuvvveisiriessieeesseesssseesssseesssressssseessssessnsees 4
T & (0):37 i3 ¢ H OO O TP RPT PP 4
1.6. [TeqaroruuecKas IIEIECOOOPAZHOCTD .....c.uveeterruereruerasreasseeasseesseeanseessesasessseessesssneansenss 4
1.7, AZIPECAT TPOTPAMMBL ... .veeuveiirienreeanreessee s reesseeasseesmee s e e aseeasneesmeeanneeasesasneesneeanneenreennneeas 4
1.8. CPOK OCBOCHHS TIPOTPAMMBL ........ceuveeuresieesseassesseesseasesseesseessesssesseesseansesseesseensesseesseennens 5
1.9, PEIKHM BAHATHI ....eeeveiiiiieiii ittt ettt e e et sn e e nne e s nneeanneanne e 5
1.10. ®opma OOYUECHUS U BUTBI BAHATHM . .....cuveereiiueeesieessreesseeaseesseesseessesssessneesnesssnesnseeas 5
1.11. 11esb ¥ 33QUN TIPOTPAMMBL ....c.uvvierierreessreesesasneesneessreessesaneesneeasneessesaneesneesneesneeenneens 5

2. IInanupyemsle pe3yiabTaThl OCBOSHHS IPOrpaMMbl U clIOCOOBI uX onpeaeneHus. opMel
IIPOBEACHUSA UTOTOB PEATUZALUHI TPOTPAMMDBI .....uvviiistiieiieiesresssresssresssresssressssnessssnessssnesans 6
2.1. TpeboBaHUs K ITAHUPYEMBIM PE3YIbTATAM OCBOCHHUS IPOTPAMMEBI ......cevvverveieereannens 6

2.2. IlepnoIM9IHOCTD OLIEHKHU PE3yJILTATOB M CITIOCOOBI ONPEIeTICHHS UX

PEBYIIBTATHBHOCTH .....vevviveeteasse sttt et sie e bt e s s e b e b e sb e bbb e e b e he e b e e b ek e e b e ns 7

Il. COJMEPYKATEJIBHBIN PABIIETL ..ottt 8
A (51031517 00 1 1 21 S PR P PO 8
2. ConeprkaHHe yICOHO-TEMATHUCCKOTO TITAHA ...vvveevreareesressresseessesssesseessesssesseesseansesseesseensens 8
3. OO0111e€ COACPHKAHNUE TIPOTPAMMBL ....vvieeriesrisieeste et ssee st r e sbe st e b e ssnesreesnesseeareane s 9
1. OPTAHU3AITMOHHBIN OTIIEL........c.ooevevciseeeeeeseeiesesesies s 13
1. KaneHapHBIH YUEOHBIH TPAPIIK ....cc.vverereeieeririeieesieeereesireenee s e snee s s e e snnesnneesnnes 13
2. CucrteMa yCIIOBUI PEATTU3AIIIH TIPOTPAMMBL ........veveesreseeteaseesseesseessesseesseessesseessesnesneenes 13
2.1. KagpoBoe 00CCTICUCHUE TIPOTPAMMBI .....vevvirvreriiaseesseeteasresseesteassesseesseessesseesssensesnnens 13

2.2. [lcnxomoro-neIarorndyecKie YCIOBHS PEATA3ANAN MIPOTPAMMBI.......vvevirieerieeeenenens 13

2.3. MarepHaabHO-TEXHUUECKUE YCIOBHS PEATH3ALMH TPOTPAMMBL......cvveuririrerieereneens 14

2.4. Y4eOHO-METOINYECKOE 00ECTICUCHHE MTPOTPAMMDBI .....c.vvivviieeiienrisieesreere e 14

2.5. CIIACOK JTUTEPATYPBI JIIS TIEIIATOTA ....vvevveesveseeestaaseesseeseessesseesseessesssesseensesseesseessessnenns 14

2.6. CIIACOK JTUTEPATYPHI JIIST OOYTAFOTIIHIXCST v vvesveeseesieeieesresseesieassesseesseensesseesseensesseenes 14



l. I.[E.JIEBOI71 PA3JIEJI IPOI'PAMMBI
1. HosicHUTEABLHAS 3aLIHCKA

1.1. HopmaTuBHbBIE IPAaBOBbIe OCHOBBI Pa3padoTKH MPOrpaMMbl

OcHoBaHMeM JJIsl MPOCKTHPOBAHUS U pealin3aliy OOIIepa3BUBAIOIICH MPOTrpaMMbl
«XuMHUA 1St TI0003HATENBHBIX» CIYKUT NEpeYeHb CIEAYIOIUX HOPMATUBHBIX MPABOBBIX
AKTOB ¥ TOCYIAPCTBEHHBIX IPOrPAMMHBIX JOKYMEHTOB:

®enepanbHoro 3akoHa P® ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
denepanuny;

Oenepanpubiii 3akoH oT 24.07.1998 Ne 124-03 «O06 OCHOBHBIX TapaHTHSAX IpPaB
pebénka B PDy;

Pacniopsoxenue IpaButensctBa Poccuiickoit @enepanuu ot 29 mast 2015 r. Ne 996-p
«Ctparerus pa3Butus Bocriutanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025 rogay;

[Ipuka3z MunucrepcTBa TpyJaa U coluanbHoM 3amuThl Poccuiickoilt denepaunun oT
05.05.2018 roga Ne 2981 «O0 yTBepxkneHun npodeccnonaibHoro crannapra «llemaror
JIOTIOJTHUTENBHOTO 00pa30BaHUs IeTEH U B3POCIBIX»;

[Tpukaza Munucrepcra npocenienust Poccuiickoit @enepanuu ot 09.11.2018 Ne
196 «O6 yrBepxkaenuu llopsaka opraHuzanM W OCYIIECTBIEHHUS 00pa3oBaTEIbHON
JESITeTBbHOCTH IO JOTOJTHUTEIBHBIM 00111e00pa30BaTEIbHBIM IPOTPAMMaM);

[TocranoBnenus ['naBHOTO rocyaapctTBeHHOro canutapHoro Bpaua PO 04.07.2014 Ne
41 «O6 yrBepxkaenuun CanlluH 2.4.4.3172-14 «CaHuUTapHO-3MHIEMUOIOTUYECKUX
TpeOOBaHUM K YCTPOICTBY, COACPNKAHUIO M OpraHU3auN PEXUMa pabOThl 00pa30BaTEIbHbBIX
OpraHM3alMi JOMOIHUTEILHOTO 00pa30BaHus AeTEN»;

[Ipuponooxpannoro HopmatuBHoro goxkymenta [IHJ/[ @ 12.13.1-03 Metonuueckue
pexomeHnauuu. TexHuka O€30MacHOCTH IHpU pPadOTe B AHAIMTUYECKUX J1abOpaTOpUsX
(oO1IMe MOJIOXKEeHMS);

[Tonoxxenne o CTPYKType, MOPSIAKE Pa3paOOTKU M YTBEPKIACHUS TOTOIHUTEIBHBIX
oOuiepa3BUBaOUIMX IporpamMm aBTOHOMHOro yupexaeHuss XMAO — FOrps! «PernonanbHslii
MOJIO/IE’KHBIN IIEHTP» B HOBOM pelakiuu, yTBepkaeHHoro npukazom PMI] ot 25.01.2017 Ne
5/2-0.

1.2. HanpaBjieHHOCTb NPOrPaMMblI

IIo cBoemy (yHKIMOHAJIPHOMY Ha3HAU€HUIO IpOrpamMma JIOMOJIHHUTEIBHOTO
oOpa3zoBanus Jereil «XuMHS IJs JI0003HATEJbHBIX» (manee — IIporpamma) sBiseTcs
oOuiepa3BUBalOLIel U HalpaBiieHa Ha GOPMUPOBAHKE U PA3BUTHE TBOPUECKUX CIIOCOOHOCTEM,
YIOBJIETBOPEHHE TMOTpEOHOCTEN OOydYaloUIMXCs B HMHTEUIEKTYyalbHOM, HPAaBCTBEHHOM
COBEpIIEHCTBOBAHUU.

Hacrosmas [Iporpamma nmeeT ecTeCTBEHHOHAYYHYIO HanpaBieHHOCTh. [Ipeanonaraer
JIOTIOJIHUTENbHOE o0pa3oBaHue JeTeil B obnactu xumuu. [Iporpamma momoraer npuoOpectu
3HAaHUS U HaBBIKH, HEOOXOJIUMBIX JJIsi pabOThl B 1aOOpaTOPHH C BEIIECTBAMH, MPOBEICHHUS
XUMHUYECKUX ONBITOB, a TakKe€ Ha pa3BUTHE OTBETCTBEHHOCTH B  BBINOJHEHHUH
CaMOCTOSITENTbHBIX PaloT.

1.3. AKTyaJIbHOCTH IPOTrPaAMMBbI

AKTyaTpbHOCTH TPOTPaMMBI 0OYCIIOBJIEHA TEM, YTO COBPEMEHHAsI XMMHYECKasi HayKa B
rocinenHue 5-10 yer BhIIUIa HA KaYECTBEHHO HOBBIM YPOBEHb, SBIISISICE OCHOBOW CO3JaHUS
COBPEMEHHBIX TEXHOJIOTUH. B CBSI3M ¢ BO3pacTarollMM MHTEPECOM K BBHICOKUM TEXHOJIOTHUAM
Ba)KHO TTOBBIIIATh KOMIIETEHIIMH TKOJLHUKOB B O0JIACTH €CTECTBEHHBIX HayK.

B cucreme ecrecTBeHHOHAy4HOTO OOpa30BaHUS XUMHs 3aHUMAeT BaKHOE MECTO,
OTIpENIeNIIEMOE POJIhI0 XUMHUYECKOH HAYKH B TIO3HAHWHM 3aKOHOB MPUPOBI, B MaTepHAIHHON
’KM3HU OOIIECTBA, B PEILICHUH INI00ANBHBIX TPOOIIEM YeI0BeUeCcTBa, B HYOPMUPOBAHIH HAYIHOM
KapTUHBI MUDA.



JlaHHBII KypC OXBAThIBAET TEOPETHUECKUE OCHOBBI XUMHUU U MTPAKTUYECKOE HA3HAYEHUE
XUMHUYECKHUX BEIIECTB B MOBCEJIHEBHOM >KM3HU MO3BOJISIET PACIIMPHUTh 3HAHUS 00y4aronuxcs
0 XUMHUYECKHX OIBITaX, CHOCOOCTBYET OBIIAJICHUIO METOAUKAMH ITPOBEICHUS SKCIIEPUMEHTOB.
[IpakTuueckass HampaBICHHOCTh HM3y4aeMOro MarTepualia JeflaeT JdaHHBIM Kypc O4YeHb
AKTyaJIbHBIM.

B xoxme BbimonHeHUsT 7a0OpPAaTOPHBIX M MPAKTUYECKUX paboT y oOydaromuxcs
dbopMupyeTcss yMEHHE MpPaBHIBHO, aKKypaTHO U OepekHO paboTarh C XHUMHYECKUMU
peakTuBaMu M J1a00OpaTOpHOM MOCyAOoH. DTO Ba)KHOE MPAKTHUYECKOE YMEHHE HEe0OXO0IuMO
moboMy 4denoBeKy. BrimonHeHue 5abopaTopHBIX pabOT pa3BHBaeT yMEHHUS HAOMIONATh U
OOBSCHATH XUMHUYECKHE SIBJICHHUSI, aHATM3UPOBATh U JIEJIaTh BHIBOJABI O MMPOBEICHHBIX OIMBITAX
Y SKCIIEPUMEHTAX.

1.4, OrtanuyuTeIbHbIE 0COOEHHOCTH MPOTPaMMbI

OtimunTenbHas 0COOEHHOCTh [IporpaMMbI OT yXKe CYIIECTBYIOIIMX B TOM, YTO B HEU
YACITACTCA 60J'II)HIOG BHUMAHHUC HpaKTquCKOﬁ ACATCIIbHOCTHU 06yqa101111/1x<:ﬂ.

Kypc maer BO3MOXHOCTH B JIOCTYTHOM (pOopMe TO3HAKOMHUTBCS C XUMHUYECKUMHU
MIPOLIECCAMH U SIBJICHUSIMU, IPUOOPECTH OMBIT paOOThI B XUMUYECKOM JIaOOpaTOPUH, OKYHYThCS
B MU XMMHUH BEIIECTB U MAaTEPHAJIOB, XUMHUYECKUX OIBITOB, HAYYUTHCS BBLICISTH MPOOIEMy
Y HAXOOUTh IIyTU PEIIECHUA Yepe3 DKCIIEPUMEHT.

1.5. HoBu3na

HoBuzna nanHoi IIporpaMMbl COCTOMT B JIMYHOCTHO-OPHEHTHPOBAHHOM OOYUYCHUHU.
Jia  kaxaoro oO0ydYaromIerocss CO3[JAlOTCS yCIOBHUSL HEOOXOAMMBIE ISl PACKPBITHS H
peanu3ali €ro CHocoOHOCTEH C HCMOIB30BAHUEM pA3IUYHBIX METOJ0B OOy4YeHHS U
COBPEMEHHBIX IME€JAarOTMYECKUX TEXHOJOTUH: METO]I MPOEKTOB, UCCIIEI0BATEIBLCKIE METO/IBI,
WH(POPMAIIMOHHBIE TEXHOJOTHMH OO0y4deHHs. OTO co3maeT 0a3zy I CaMOCTOSTEIHHOTO
YCIIEIIHOTO YCBOEHMsI HOBBIX 3HAHMU, MPHU KOTOPBIX KaKIbIH OOydaroluiics mpuiaraer
COOCTBEHHBIE TBOPUYECKUE YCUIIMS U UHTEIJIEKTyaJIbHbIE CIIOCOOHOCTH.

1.6. llenarornyeckas 1eaeco00pa3HoOCTh

[Tegarornyeckas 1e1€cO000pPa3HOCTh MPOrPaMMBI 3aKIIOYAETCS B TOM, OHAa OTBEUYaET
noTpeOHOCTSAM o0miecTBa U 00pa3oBaTeNbHBIM CTaHAapTaM oOIIero oOpa3oBaHUS B
(hopMHPOBAaHUM KOMIIETEHTHON TBOPYECKON JIMYHOCTH.

[IporpaMMa BKITIOYAET TEOPETUYECKYIO W MPAKTHYECKYIO IMOATOTOBKY K HW3YUEHHIO
BEIIECTB, C KOTOPBIMU CTAIKMBAEMCSI KK/l JI€Hb, COCTOSIIYIO B OCBOCHUHU MTPABUII TEXHUKH
0€30MacHOCTH | MEePBOM MOMOIIIHU, TTPaBUI pabOTHI C BEIIECTBAMU.

3HauuTenpHas poib B [Iporpamme oTBOIUTCS XUMUUYECKOMY SKCTIepuMEHTY. baronaps
3TOMY OOy4YarIIrecss MNPUOOPETAIOT MOTHBAIMIO W HWHTEPEC JAIbHEHIIEro W3y4deHUs
mpeaMera.

[IporpaMMa HoOCHT cOaTaHCHPOBAHHBIA XapakTep ¥ HalpaBiIeHAa HA pa3BHTHE
MH()OPMAIIMOHHON KYJIBTYPHI 00yUYaIOITUXCS.

ConepxaHre TPOrpaMMBbI  OTMpENENsieTcs ¢ Y4ETOM BO3PACTHBIX OCOOEHHOCTEH
00yJarouxcsi, MIUPOKUMHU BO3MOKHOCTSIMH COITHAIM3AIIUN B TIPOIECCE OOIIECHUSI.

1.7. Anpecar nporpamMmmbl

[Iporpamma opueHTHpOBaHA Ha JOMOJHHUTEIBHOE OOpa3oBaHWE OOYYAIOIIHXCS
cpennero Bo3pacrta (11-14 ner). JlaHHBI BO3pacTHOW MepUOj OOYCIOBJIEH MEPEXOIAOM OT
JIETCTBA K B3POCIOCTH M SIBJISIETCS BAXKHBIN MEPUOIOM B (DOPMUPOBAHUH JTUYHOCTH. B 3TOM
BO3pacTe JCTH HAYMHAIOT NIPOSBIISATH OCO3HAHHBIA HHTEPEC K €CTECTBCHHBIM HaykaM. B aToT
MEePHOJ] TPOUCXOIUT CTAHOBJICHHE HAYAIBLHOTO JTama CO3pPEBaHUS JUYHOCTH, KOTOPHIMA
XapaKTepU3yeTcs BBIPAKCHHBIM TI03HABATEIIbCKHMM HHTEPECOM, PA3BUTHEM TCOPETHUECKOTO
MBIIJICHHS], CAMOBOCIIUTAHUEM, PA3BUTHEM YMEHHUS PEIICKCUPOBATH.

Ho He Bce poauTenu MOTyT MOHSTHO U KOPPEKTHO OOBSICHUTH PEOEHKY SIBICHUS
MIPUPOJIBI WK padOTy OpraHNU3Ma 4YeJIOBeKa ¢ TOUKHU 3PCHUS HAYKH.
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C nenbro opMHpPOBaHUS OCHOB XMMHYECKOTO MHPOBO33PEHHs M ObUIAa CO3/1aHa 3Ta
[Iporpamma.

1.8. Cpok ocBOeHUs MPOrpaMMBbI

HopmatuBHBIi CpoK 0cBOCHHS IPOTpaMMbl — 16 yueOHBIX HEIelb.

[TpomomKUTETLHOCTS OOYyUEHHsSI COCTaBIsIeT /2 aKaJeMHUYECKHMX dYaca, U3 KOTOPBIX
OosblIast YacTh — IPAKTUYECKUE 3aHATHSL.

1.9. Pesxxum 3aHsATHI

Pexxum 3aHATHMIl oOywaromuxcs perjaMeHTHPYeTCs KaJeHIapHbIM  Y4e€OHBIM
rpaMKOM, pPaCIMCAaHUEM 3aHITUH.

Enununeid wu3mepeHust y4eOHOro BpEeMEHHM W OCHOBHOW (OpPMOH OpraHu3anuu
o0pa3oBaTenbHOU JesaTeabHOCTH B JlerckoMm TexHonapke «KBaHTOpHym» siBiIsieTCsl yueOHOe
3aHsATHE.

YuebHble 3aHATUS 10 HampaBieHUI0 «HaHOKBaHTYM» MPOBOJIATCS B TEUEHHE BCETO
KaJICHJApHOTO TOfia, BKI0OYasi KAHUKYJISIPHOE BPEMSL.

[Tpo1OKUTENBHOCTh YIEOHBIX 3aHATHIA cocTaBisieT 2/2,5 akanemuueckux 4yaca (1 gac
30 muHyT/29aca acTPOHOMHYECKOTO BPEMEHH COOTBETCTBEHHO; C YYETOM IE€PEpPHIBOB Ha
OTJIBIX).

J1s Bcex BUJIOB ayJIUTOPHBIX YIEOHBIX 3aHSATHIA aKaJIeMUYECKUN Yac YCTaHABIMBACTCS
IPOAOIKUTEIBHOCTBIO 45 MUHYT.

[lepromnIHOCTD 3aHATHI - 2 pa3a B HEAECIIIO.

1.10. ®opma o0yueHus1 M BUbI 3aHATHIH

®opmbl 00yUEHUS: OUHAas], C IPUMEHEHUEM 3JIEKTPOHHOT0 00Y4YEeHHUs U AUCTAaHIIMOHHBIX
00pa3oBaTEeNbHBIX TEXHOJIOTHH; OYHO-320YHAS.

[Tpu npoBeieHUH 3aHATHI UCIIOJIB3YIOTCS TPU (POPMBI pabOTHI:

® JIEMOHCTpPAlLlMOHHAs, Korja oOydaroluecs CIYIIAIT OOBACHEHWs Iejarora u
HAOJIOAAI0T 32 JIEMOHCTPAIIMOHHBIM KPAaHOM HITH SKPaHaMU KOMIBIOTEPOB Ha YICHUUYECKHX
pabouux MecTax;

e (poHTanbHas, Korjza oOy4arolluecsi CHHXPOHHO paboTaloT MO YIpaBICHHUEM
Me/1arora;

® caMmocCTOsITeNIbHAasA, Korjga oOydaroluecsl BBIMOJHSIOT J1a0opaTopHyIO paboTy B
TEUYECHHUE YaCTH 3aHSATHS.

Bunpsl 3aHaTHI (B 3aBUCHMOCTH OT IIeNIe 3aHSATHS M €ro TeMbl), BKIOYas y4eOHbIE
3aHSATHS, HAIPABJICHHBIC HAa TPOBEICHUE TEKYIEr0 KOHTPOJISI OCBOSHHSI TPOTPaAMMBI:

® TPYIIOBEHIE;

® VHIUBUAyaJbHBIC;

® KOHKYPCHBIE UI'POBBIE 3aHATHUS (CTPOSATCS B BUJAE COPEBHOBAHUS ISl MOBBIIICHUS
aKTUBHOCTH OOYYAIOIIMXCS U UX KOMMYHUKAIIIH MEX]Ty COOOM);

e KOMOMHHMPOBAHHBIE (JUI PELICHUS HECKOJIBKUX y4EOHBIX 3a/1a4);

® KpyIJIbIH CTON - HeopMalbHOE 00CYXk/IeHNE BEIOpaHHON TEMaTHKH;

® MO3roBas aTaka,

® poJieBas Urpa;

® KOHTPOJBHBIE MEPONPHUATHS (CAMOCTOSITENIbHAS pab0Ta, TECTUPOBAaHHE, BUKTOPHHA,
3a4eT, Mpe3eHTAINs; JEMOHCTPAINs KOHTPOJIBHOTO Keiica).

1.11. Henap 1 3a1a41 NPOrpaMMblI

Leas mnporpamMmmbl - pa3BuTHe W (QOpPMHpPOBaHHE Yy OOYUYAIOMIMXCS HAyYHBIX
MIPEJICTaBICHUI O XUMHUH B ITOBCETHEBHON JKM3HU YEIIOBEKA, O TIPUPOJIC BEIIECTB U HABHIKOB
6€301acHOT0 MPOBEJCHUS OTIBITOB U SKCIIEPUMEHTOB B XUMHUECKOW 1abopaTopuu.

3axa4yu NporpamMmai:

ObpaszosamenvHule:



e (dopMHUpOBaHHE U pa3BUTHE Yy OOYYAIOIIMXCS 3HAHUI 00 OCHOBHBIX IOHSTHUSIX
XUMHH, 00 OKpYyKaroleM MHpe, O (PU3NYECKHMX M XUMHUYECKHX SBJICHHSX, O CTPOCHUU H
COCTaBe BEIIECTB;

® 3HAKOMCTBO C TPaBWJIAMHU TEXHHKH O€30MacHOCTH TpU paboTe ¢ XUMHUYECKUMHU
BelIeCTBaMHU, Ja00OPaTOPHOI MOCY10i 1 060PYIOBaHHUEM;

e [pUOOpEeTEeHHE HABBIKOB pPA0OTHl € XUMHUYECKHMMH BEIIECTBAMH, XHUMHUYECKOU
nocynoi u obopynoBanue (MpoOWpKH, MTATHB, (Hap(OpOBBIC YAIIKH, MUIMETKH, IIMATEIH,
XUMHYECKHUE CTaKaHbI, BOPOHKU, XUMUYECKUE YCTAHOBKH H JIp.);

e (opMupoBaHHE MPAKTUYECKUX YMEHHH U HAaBBIKOB, HAIPUMEDP, YMEHUE Pa3eliiTh
CMECH, UCIOJb3YsI METO/bl OTCTauBaHUs, (GUIBTPOBAHUS, BbIIAPUBAHUS, YMEHUS HAOII01aTh
U OOBSACHATH XUMHUYECKHE SIBJICHUS, MMPOUCXOJAIINE B MPUPOJE, OBITY, ITEMOHCTPUPYEMbBIC
MearoromM; ymeHue paboTaTh ¢ BEIIeCTBAMU, BBIMIOJIHATh HECIOKHBIE XMMUYECKUE OMBITHI U
IKCIIEPUMECHTHI;

® TOJIyuYeHUE PJIEMEHTAPHBIX 3HAHUI UCCIIeI0BATEIbCKON ACSITEIbHOCTH.

Paszsusarowue:

® Da3BUTHUE HABBIKOB IO IIPOBEIACHHIO OIBITOB U 3KCIICPUMEHTOB;

® pa3BUTHUE HAOIIOAATEILHOCTH, YMEHUS PACCyKIaTh, aHATU3UPOBATH;

® Da3BUTHE HABBIKOB PEQUICKCHH, TOTOBHOCTH K CaMOOOPA30BAHHIO M JIMIHOCTHOMY
CaMOONPEIEICHUIO;

® Da3BUTHE YMEHUS TBOPUYECKH IMOIXOJAUTh K PEIICHUIO TIOCTABICHHOMN 3a/1a4u;

® pa3BUTHE IMO3HABATEIHHOI'O HHTEPECa M 0OPA3HOTO MBIIICHUSI.

Bocnumamenvuvie:

® BOCIHTAHHC JUCIUIUIMHUPOBAHHOCTH, OTBETCTBEHHOCTH, CaMOOPTaHU3aIUH,
[[EICYCTPEMIICHHOCTH, IIPUBUTHUS aKKYPATHOCTH U OTIPSATHOCTH;

® BOCMHHTAHHE YBAKEHUS K UYKOMY MHEHUIO;

® pa3BUTHE TPYJOBOTO BOCIHMTAHUS TOCPEICTBOM CaAMOCTOSITENBHON pabOTHI C
METOIMKAMH, TTPOBEICHUS SKCTICPUMEHTOB B 00pabOTKOM UX pe3yIbTaToB;

¢ (opMHPOBAHKE ECTECTBEHHOHAYYHOTO MHPOBO33PEHHUS IIKOJIHHUKOB, Pa3BUTHE
JTUYHOCTH peOeHKa.

2. [Inanupyemble pe3y/bTAThl 0CBOEHHS IPOrPAMMBI U CIIOCOOBI UX ONpeaeIeHHsl.
@opMbl POBEIEHUSI HTOTOB PeaTU3alUui MPOrPAMMBbI

2.1. TpeOoBaHus K IVIAHMPYEMBIM Pe3yJ1bTaTAM OCBOCHHS POrPaMMbI

IIpeomemmnule komnemenyuu:

e [pUOOpPETYT HavajgbHbIE 3HAHUSA B 00JACTH XMMMH, TO3HAKOMSITCS C TMOHSATUSMHU:
BELIECTBO, XHMHYECKasl peaklMs, METoAaMM pasJeieHusl BemecTs ((uinpTpoBaHue,
cyOnumanus, NepeKpuCcTaIN3aMs U T.1.);

e TpuOOpeTyT HaBBIKM pabOTHl B Ja0OpaTOpUH, ¢ XUMHUYECKUMH PEaKTHBAMU H
000pyZI0BaHUEM, TEXHUKHU MPOBEICHHS Ta00PAaTOPHOTO SKCIIEPUMEHTA.

e HaydaTcsi HaOJIOJaThb M OINMKCHIBATH JEMOHCTPALMOHHBIE U CAMOCTOSITENIHHO
IIPOBEJICHHBIE DKCIIEPUMEHTHI;

e TpUOOPETYT YMEHHUs ONMUCHIBATh U Pa3nyaTh U3YUYEHHBIE NMPU3HAKH XMMUYECKUX
peakuuii ¥ MOITY4YEHHbBIX COEIMHEHNN, ONUCHIBATH SBJICHUS;

e HayyaTcsl JejaTh BBIBOABI M YMO3AaKJIIOYEHHs M3 HAOIIOACHMN, HW3yYEHHBIX
XMMHUYECKUX 3aKOHOMEPHOCTEH, IPOrHO3MPOBATh CBONCTBA HEWU3YYEHHBIX BEIIECTB IIO
aHAJIOTUH CO CBOMCTBAMH M3yUEHHBIX.

Memanpeomemmvie komnemenyuu:

® HayyaTcs UCIOJb30BaTh YMEHUS U HAaBBIKU paboThl ¢ HH(OpMaLIMEl, TUTEpaTypoi,
TaOJUYHBIMU JAHHBIMHU, CXEMaMH, METOJJUKAMH NIPOBEJCHUS IKCIIEPUMEHTOB.



® HAyyaTCsl CHUCTEMATH3UPOBATh, COTMOCTABIATh, AaHAIM3UPOBATH HAONIOJNCHUS U
JaHHbIE TOJYYCHHbIE B IPOIIECCE MPOBEICHUS IKCIIEPUMEHTOB;

® HayyaTcs T€HEpUPOBATH UJEH U ONMPEACIATh CPEACTBA, HEOOXOIUMBIC JIJIST UX
pean3anmi.

Jluunocmmuvie komnemenyuu:

e HayyaTcsi  MPOSIBISTH
CaMOCTOSITENIbHOCTb;

® [IpPUOOPETYT TOTOBHOCTh U CIIOCOOHOCTh K CAMOPA3BUTHIO U CaMOOOPAa30BaHUIO Ha
OCHOBE MOTHUBALIUU K 00YUEHUIO U MTO3HAHUIO;

¢ chOpMHUPYIOT OTBETCTBEHHOE OTHOILIEHUE U YBAXKHUTEIbHOE OTHOUICHHUS K TPYAY;

e chOpMHUPYIOT CITIOCOOHOCTH PadOTATh B COTPYJHUYECTBE C YICHAMH IPYIIIHL.

onmpeaecjacHusd HMX

TBOPYCCKYIO AKTHNBHOCTBD, HWHHUIIUMATUBHOCTb u

2.2. TlepyoaM4HOCTH OLEHKH Pe3yJbTATOB M CIHOCOOBI
Pe3yJIbTAaTHBHOCTH

Bupl koHTpOIISL:

® BXOJIHOM - IPOBOJUTCS NEpe]l HadyaJloM pabOThl U MpeAHa3HAUYEH [l ONpPEAeTICHUs
CTapTOBOI'O YPOBHS BO3MOXKHOCTEH 00YyJaromuxcs;

® TEKyIlUH, MPOBOAMMBIA B TEYEHHE Y4YEOHOro roja B IPOLECCE OCBOEHUS
00y4aroIUMHUCs IPOrpaMMBbl;

® IIPOMEXKYTOYHBIA - IPEAHA3HAYEH JUIs OLICHKM YPOBHS M KayeCTBA OCBOCHUS
00yYaroIMMHUCS TPOTPaMMBI, JIMOO IO WTOraM H3Yy4YCHHS pa3Jelia/TeMbl, JTHOO0 B KOHIIE
OIIpeJIeJIEHHOr0 Iepro/ia 00yueHus — MOIYTO/Ius;

® UTOrOBBI - OCYLIECTBISETCA IO 3aBEpIICHUIO0 BCEro IMepuoia OOydeHHs IO
Iporpamme.

@®opMbl TPOBEPKU IPOMEKYTOUHBIX pE3yJIbTATOB: TECTUPOBaHUE, JabopaTopHast
paboTa, BUKTOpUHA.

Kpurepuu onieHKH y4eOHBIX pe3yIbTaTOB IPOrpaMMBbI:

KoHTpoib 3a ycBOoeHHEM pa3esioB MPOrpaMMBbl OCYIIECTBISIETCS ITyTEM OLIEHWBAHUS
OTBETOB OOYYalOIIMXCS Ha TECTOBbIE KOHTPOJIbHBIE BONPOCHI IO MTOTraM H3y4YeHHs
TEOPETUYECKOr0 MaTepuaja M0 KaKJIOMY M3 pa3/ieJiOB U BBINOJIHEHUS COOTBETCTBYIOLIUX
MPAKTUYECKHUX JTaOOpaTOPHBIX paboT. Pe3ynbTaTHBHOCTD BBHINOJHEHUS 33/1aHUH OLIEHUBAETCS
COTJIaCHO OlleHOYHBbIM MaTepuanam (Tabmuna 1).

Tabnuma 1.
MoHuTOpPUHT 00pa3oBaTeIbHBIX Pe3yJIbTATOB
Kputepun IHoka3zaTean JAuarsocruyeckoe DopMbI Cpoxu
CpeacTBo uxcanuu NPOBEAECHHU
bl
1. YpoBeHnn 1. YcBoenue 1. TectupoBanue WnpuBunyansn | B Teuenue
(bopMHpoBaHUS TEOPETHIECKOTO 2. IlpakTnueckue BIi JINCT OIEHKHU | TIepHoa
[I03HABATEJIbHOIO | MaTepuaa MPOrpaMMbl | CAMOCTOSTENbHEIE o0yueHus
MOTEHIaNIa B 2. KauectBo (;maboparopHbie
OCBOEHUH BBITIOJTHEHHBIX paboThI)
POTPAMMBI NPaKTUYECKUX paboT 3.Ileparornyeckoe
3. UnTepec k o0ydenuto | HaOIoaeHHE
4. JlocTmKeHus
oOyJaronmxcs
2.CamocrostensH | 1. KagectBo 1. Ilegarornueckoe | MuguBuayansH | B Teduenme
bIe PadOTHI BBITTOJTHEHHBIX HaOJroIeHNe Bl JTUCT OIIEHKH | TIepHoja
NPaKTUIECKOH paboT 2. 3amuTa paboTh o0yueHus
2. CocragiieHue TUiaHa 1
NPEIOCTaBICHNE OTYETA
0 TpoJIeTIaHHOM pabore.




3.CaMOCTOSITETLHOCTD
BBITIOJTHCHUS PA0OTHI

Kpurepun OLICHKH BBIIIOJIHEHMS TECTOBBIX 33JaHUM 110 HTOraM YCBOECHUS
TEOPETUYECKOr0 MaTepHalla IpOrpaMMBbl:

60 — 100% mnpaBUIBHBIX OTBETOB — OIICHKA «3a4eT;

Menee 60% npaBUIIbHBIX OTBETOB — OLIEHKA «HE3a4eT;

[Ipy BBHIMOTHEHMU 3aJaHU HIKE YJOBICTBOPHUTEIBHOM OLIEHKM OO0ydYaromeMycs
Ipe/UlaraeTcsi MCIpPAaBUTh YyKa3aHHbIE IE€AAroroM OIIMOKM M HEIOYeThl, JONYIEHHbIE B
3amanuy. Ilocie KOpPPEKTHOrO BBINOJHEHHS TEOPETHYECKOIr0 M IIPAKTHYECKUX 3aJaHHUU
00yJaroImuMcs MpeIoCTaBISIeTCs A1l U3Y4YEHUsI MaTepral CIEYIOLIEro pas3ieina IporpaMMsl.

I1. COIEP)KATEJBHBIN PA3JIEJ
BBomHBIN MOAyNb mpecienyer 1eib (GOpMUpPOBAaHUS HAYATBHBIX 3HAHWUH B 001acTh
XUMHH, HEOOXOIUMBIX ISl AajbHEHIIero ocBoeHus 6a30BOro u yriyosieHHoro moaynei. s
HanOosnee 3(P(HEKTHBHOTO OCBOCHUS OOYYAIONIMMHKCS H3Yy9aeMOTro MaTepuajia OCHOBHBIC
JEKUUU Kypca CONPOBOXKIAIOTCS MpPaKTUKaMH, B TOM 4YHCIE C HCIOJIb30BAaHUEM
TEXHOJIOTUIECKOTO 000PYI0BaHUS.

1. Y4eOHbIi mi1an

O0beM yacoB
dopma
Ne HanmeHoBaHue Bcero B Ttom uncie
aTTecTalMi/KOHTPOJIS
n/n 0J10K0B/pa3/iesioB 4acoB Teopus | [IpakTuka
1 2 3 4 5 6

Pasznen 1. Beegenue xumuio.
TexHuka 6€30MacHOCTH TPH padboTe
B JabopaTopum. 9 4 5 TECTUPOBaHHE
[IpaBuna paboThl C XUMUYECKUMHU
BelIeCTBAMH M 000pYyJIOBaHHEM.

Paznmen 2. [lpu3Haku XMMHUYECKHX

N 24,5 11 13,5 saboparopHas pabora
peaKiui.
Pazmen 3. Kak  oOHapyxuTh
BEIIECTBO, WM  4YTO  TaKoe 115 5 6,5 naboparopHas pabora
AHAJIMTHUKA.
Paznen 4. Xumus 1 Har 1om 13,5 6 7,5 BUKTOpPHHA
Paznen 5. Xumunsa u mianera 3emiasd 11 5 6 BUKTOpPHHA
HToroBasi arrecTamus. 2,5 0 2,5 TeCTUPOBAHUE
Hroro: 72 31 41
2. Conep:xkaHue y4e0HO-TEMATHYECKOT0 MJIaHA
O6beM yacoB
Ne HaumeHnoBanue 0J10K0B/pa3aesioB Bcero B Tom uncie
n/n 4acoB Teopust IIpakTUKa
1 2 3 4 5

Pa3nen 1. BBenenune XuMHuio.
Texnnka 6e3onacHocTH Npu padote B
JadopaTopuu. 9 4 5
IIpaBuja npuroToBJIeHHEe PACTBOPOB U PadoThI C
NPOCTEHIIUMH YCTAHOBKAMH

11 Bsognoe 3aHATHE. Urpor Ha 5 1 1
KOMaHI000pa3oBaHHE
1.2 | IlpaBuia TeXHUKH O€30MACHOCTH. 2,5 1 15




O0mme TmpaBuWiIa TMPOBEACHUS paboT B
nmaboparopuu. Pabora ¢ XMUMHYECKUMH
BelllecTBAMH U obOopynoBanueM. [IpaBuia
OYUCTKH MOCY/IBL.
1.3 | [IpuroToBieHue pacTBOPOB. 2 1 1
14 PabGora ¢ ycraHoBkamu JUIs yIapuBaHUS, 25 1 15
' (bunsTpOoBaHMS, paboTa CO CHUPTOBKOU ' '
Paznen 2. Ilpu3Haky XUuMHYECKHX PeaKIUid. 24,5 11 13,5
2.1 | KauecTtBeHHBIE peakuu 2 1 1
29 [NosiBeHue u che3r)HOBeH1/Ie okpacku. Uto 25 1 15
TaKOE WHIUKATOPHI?
2.3 | KonebarenbHbie peakuun 2 1 1
2.4 | LiBeToBBIC TEPEXOIBI 2,5 1 15
2.5 | Peakuuu nmonuMepusaiu 2 1 1
2.6 | LierHsple mmameHHa. J[pyrie OonbITH C OTHEM 2,5 1 15
27 Peakuuu ¢ morsoneHreM U BbIICICHHUEM 5 1 1
TETUIOTHI
2.8 | Yro Takoe rasz? 2,5 1 1,5
2.9 | Yro Takoe KOppO3us U Kak ¢ Hell 00poThCs? 2 1 1
2.10 | OmBITH C TaXy4YHMHU BEIIECTBAMHU 2,5 1 15
2.11 | KaTtanu3aTopsl 1 HHTHOUTOPHI 2 1 1
Paznen 3. Kak o0HapyKuTh BelecTBO, WJIH YTO 115 5 65
TAKOE AHAJIUTHKA ’ ’
31 Kenterii  ocagok, wiM Kak OOHAPYXHUTh 25 1 15
(dhocdatbl v XJITOPUIBI
32 Kak oOnapyxutb ¢ocdopHyo Kuciory B 2 1 1
HATHUTKAX
3.3 | OOHapyxeHHe Oelika B IPOAYKTaX MUTAHHS 2,5 1 1,5
OOHapyxeHHEe  Kpaxmajla B  MPOIyKTax
3.4 | nuranusa. M3 GecuBeTHOro B CHUHUIM. I710Zl u 2 1 1
Kpaxma
3.5 | OOHapykeHHE BUTAMUHOB 2,5 1 1,5
Pasznen 4. XuMus ¥ HaII J0M 13,5 6 7,5
41 OMnbITH C rl;/IOIOH_II/IMI/I cpeactamu. [louemy 5 1 1
MBLIO MOET?
4.2 | OuncTka o€k bl OT HATEH 25 1 15
43 OnpITel ¢ NHIEBBIMH  Hpomykramu. Kak 5 1 1
' 0o0HaApYXHUTh OETIOK, KpaxMaJl U caxap
4.4 | XuMudeckas arrreyka 25 1 15
4.5 | Ykcyc u coma 2 1 1
4.6 | MbI — TO, YTO MBI €IUM 2,5 1 15
Pa3nen 5. Xumus 1 mianera 3emis 11 5 6
5.1 | Bomoponm u Kuciopos 2 1 1
5.2 | XKuras Boga. Boga — yHHKaJIbHOE BELIECTBO 2,5 1 15
5.3 | KpyroBopoT BelIecTB B IPUPO/IE 2 1 1
5.4 | IIporecc horocunTtesa. [Iporecc apIxaHust 2,5 1 1,5
55 Buonoruueckd  3HAYMMbIE  JJIEMEHTBI U 5 1 1
BEIECTBA
HToroBas aTrecramus 2,5 0 2,5
Hroro: 72 31 41

3. O01ee cogepxanue MPOrpamMMbl
Pa3nen 1. Beenenne xumuio. Texnnka 6e30macHOCTH PpH padoTe B J1a60paTOpHU.
IIpaBuia padoThl ¢ XMMHYECKHMH BellleCTBaMHu U 00opya1oBanueM (9 yacos).
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Tema 1.1. BBogHoe 3ansiTue. Urpsl Ha koMmaH1000pa3oBanue (2 yaca).

Teopus. [Ipe3enranus Kypca: ey U 3a7a4, OpraHU3alus 3aHATUN 1 UX crennduka.
3HAKOMCTBO C KaJICHIapeM KOHKYPCHBIX Meporpustuii (1 gac).

IIpakruka. Urpsl Ha komaHaoo0pa3oBanue. Koncynsranus. Bornpocsr (1 ygac).

Tema 1.2. [IpaBuia Texuukn 0e3onacHocTu. O0uMe NMpaBuJIa NpoBeaeHust padoT
B JalOoparopuu. Padora ¢ xumMuyecKUMH BellecTBaMu U obOopynoBanuem. IlpaBumia
OYHMCTKH Nocyabl. (2,5 yaca).

Teopusi. Texuuka Oe3onacHocTu pu paboTe B XUMHUUYECKO#l abopatopun. [IpaBuna
I0’KapHOU Oe30macHOCTH. Mepbl EpBbIil IOMOIM IIPU HECUACTHBIX cirydasax OO1ue npasuia
npoBeAeHUs paboT B maboparopuu. (1 gac).

IMpakTuka. Pabora c npudopamu 1 xumuueckumu peaktuBamu (1,5 gaca).

Tema 1.3. IIpurorosiieHue pacTBopoB (2 yaca).

Teopus. IlpaBuna paboTel ¢ Meronukoil. OmpeneneHne KOHICHTPALMU BELIECTBA.
[Tpurorosnenue pactsopos (1 gac).

IIpakruka. Pab6ora ¢ metoaukoii. I[Tpurorosiaenue pactBopos (1 gac).

Tema 1.4. PaboTa ¢ ycTaHOBKaMM JJisl yNapUBaHusi, (pUJIbLTPOBaHUsA, padoTa co
CNIUPTOBKOM (2,5 yaca).

Teopusi. Meroasl pazneneHus U O4UCTKH BemiecTB. OtcranBanue. OuiabTpoBaHUE.
Bemmapusanue. [epexpucrammuzanus (1 gac).

IpakTuka. Coopka ycTaHOBKH. BhIMToIHEHUE JTa00paTOPHON pabOTHI TTO Pa3AeICHUIO
Bemects (1,5 gaca)..

Paznea 2. [Ipu3zHaku XuMudecKuXx peakuuii (24,5 yacoB).

Tema 2.1. KauecTBeHHbIe peakunu (2 yaca).

Teopusi. Kiaccupukanus euect. Peakiuu ¢ oOpa3oBanuem ocaaka. TaOnuma
pactBopumocTu. L{Beta ocaaxos (1 gac).

Ipakruka. JlaGoparopHas pabota «KayecTBeHHbIE pEaKIUM HEOPTaHMUYECKHUX
BerecTBy (1 gac).

Tema 2.2. IlosiBjeHue U HcYe3HOBeHHe OKpackH. UTo Takoe mHaukaropwi? (2,5
qac).

Teopusi. IHauKaTOpbl Ha KUCIOTHI MU OCHOBaHHUA. YHHBEpPCAIbHAs MHAUKATOPHAS
Oymara. Uro Takoe pH? Mnaukarops! Ha KyxHe U B ObITY. [losiBIIeHHE 1 HICU€3HOBEHNE OKPACKU
(1 gac).

IIpakruka. JlabopatopHas pabota «/3yuenue cBoiicTB uHaukaropos. Co3nanue
WHIUKaTopHOUM Oymaru» (1,5 gaca).

Tema 2.3. KoJiebaTesibHbIe peakium (2 yaca).

Teopusi. Bunel konebatenbHbIX peakuuil. Mexanusm peakuuu. Onbitel benoycosa —
XKaborunckoro (1 gac).

IIpakruka. Jlaboparopnas padora «KonedarenpHble peakIii ¢ METHJICHOBBIM CHHHIM.
Peaxius ceerodop» (1 gac).

Tema 2.4. IBeToBBIE Mepexoabl (2,5 yaca).

Teopusi. Xpom — ot cinoBa «uBer». Peaknuu ¢ ydactuem xpomara, AMXpoMara U
nepmanranaTa kaiaus (1 gac).

IIpakruka. JlaboparopHas pabora «lI3MeHeHHe IBeTa pacTBOPOB COJIeH Xpoma U
mapranma» (1,5 gaca).

Tema 2.5. Peakuun nosumepusanuu (2 yaca).

Teopusi. Uto Takoe npouecc nonumepusauun? Yro takoe nonumepsl? Bumabl
nommepoB (1 gac).

IIpakTuka. MonexkynsapHas kyxHs. [lonyuenue cnaiima (1 gac).

Tema 2.6. LiBeTHble ni1amenHa. /[pyrue onbIThl ¢ oruem (2,5 gac).

Teopus. BemecrBa, okpammBatonue miams. CamoBocIiaMeHstomuecs Bemectsa (1
qac).
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IpakTuka. JlabopaTopHsie onbIThl «Bynkan4nk», «l[{BeTHbie uiamena» (1,5 aca).

Tema 2.7. Peakuuu ¢ morjiomeHueM 1 BblIeJeHHEM TeIUI0ThI (2 yaca).

Teopusi. [loueMy mnpu B3aMMOACHCTBUM BEIIECTB pacTBOp pazorpenca? Peaxkuus
HeuTpanuzanusd. [louemy npu pactBopenuu conu, pactBop oxyaguics? (1 gac).

IIpakruka. JlaGopatopHas pabGota «B3auMoaeiicTBUe KHUCIOTBI M IIEJIOYH.
PactBopenue conmu HuTpara kanus» (1 gac).

Tema 2.8. Uto Takoe ra3? (2,5 yaca).

Teopus. Peakiiuu ¢ BeigeneHreM raza. Kak Mbl MmoxeM pacnosnats raz? (1 gac).

Ipakruka. Jlaboparopuas padora «llomydeHue yriaekucioro rasa M HCCIEIOBaHHE
ero cBorcTBy (1,5 yaca).

Tema 2.9. UTo Takoe KOPppPO3usi U KaK ¢ Hell 0opoTbes? (2 yac).

Teopusi. CoctaB. CrpoenHue. Du3M4eCKHUe W XHUMHUYECKHE CBOMCTBA OJHO- U
MHOT'OOCHOBHBIX KapOOHOBBIX KUCIIOT. CriocoObl monmy4yenus. Peaknuonnas crocoOHocTs. (1
qac).

IIpaktuka. JlaGopatopnas pabora: «llomyyeHue u wucCcClIeIOBaHHE CBOWCTB
KapOOHOBBIX KUCITOT» (1 vac).

Tema 2.10. OnbITHI ¢ NaXy4YHMH BelecTBaMH (2,5 yaca).

Teopus. [Touemy BemecTBa UMEIOT 3amax. DPUpPHbIE Macia U Jpyrue naxydue
Bemectna (1 gac).

IIpakTuka. JlabopatopHas padota: «llomyuenue s3pupHbIx Macen u3 GpyKTOB U XBOK
(1,5 gaca).

Tema 2.11. Katanu3zaTopbl 1 HHTHOUTOPHI (2 yaca).

Teopus. Uto Takoe kaTanu3aTopsl 1 uHTHOUTOPHI? VX ponb B pupoae. Pearupyer, HO
He pacxojayercs u He usmensiercs (1 gac).

IpakTuka. JlabopatopHas pabora: «Karanuzaropsl u ux cpoiicra» (1 gac).

Pa3nen 3. Kak o0HapykuTh BelecTBO, WJIM YTO TaKOe aHAJTUTUKA (9 yacoB).

Tema 3.1. JKeJThlii 0cai0K, HJIH KAK 00HAPY:KUTH ¢ocdaThl M XJ10puabl (2,5 yaca).

Teopusi. 3auem xiopupyroT Boay? (1 gac).

IIpaktuka. JlaGopatopHas pabota «OOHapyxeHue GpochaToB U XJIOPHIOB B
npoaykTax nutanus» (1,5 gaca).

Tema 3.2. Kak 06Hapy:kuTh (pochopHyI0 KHCIOTY B Fa3MPOBAHHBIX HANMTKAX (2
yaca).

Teopusi. Uto takoe dhochopnas kucimora? 3auem 100aBIsAOT PocPOpHYIO KUCIOTY B
nanutku? (1 gac).

IIpakTuka. JlaboparopHnas padora «O6HapyxeHue GpochopHOit KUCIOTHI B HATUTKAX»
(1 gac).

Tema 3.3. O6Hapy:keHue 0esika B IpoAyKTax nuranus (2,5 gaca).

Teopus. benku n ux poap B xKUBbIX opranusMax. Haxoxaenue B npupone. Cyrounas
HopMa ynoTpebnenus. KauectBennsle peakiuu Ha 6enku (1 gac).

Ipakruka. JlaboparopHas pabota «OOHapyx)eHre OSTIKOB B MPOAyKTax mutaHus» (1,5
yac).

Tema 3.4. O0HapyxeHHe KpaxMaja B NpoaykrTax nurtanus. U3 GecuBeTHoro B
cunnii. Mox n kpaxmau (2 gac).

Teopusi. Kpaxman u ero yuactue B )kMBBIX opranuzmax. CozepaHue B paCTUTENIBbHBIX
npoaykrax. KauectBeHHas peakius Ha kpaxmai (1 yac).

IIpakTuka. JlaGoparopHas pabota «Bwigenenue kpaxmana wu3 kaprodens u
oOHapy)XeHHe ero ¢ MoMoIsio ioxa» (1 gac).

Tema 3.5. O0HapyxxeHue BUTAMHHOB (2,5 yaca).

Teopusi. Buramunst: A, B, C, [I. Ix poxb B ’kuBBIX oprann3Max. Mx ooHapyxenue (1
qac).
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IMpakTuka. «OnpeneneHue acKOPAMHOOBOW KUCIOTHI B MPOAYKTax nuraHus» (1,5

qaca).
Paznen 4. Xumus u Ham aom (13,5 yacos).
Tema 4.1. OnbIThI ¢ MOWIIUME cpeacTBamMu. [Touemy MbL10 MoeT? (2 yaca).
Teopus. Moromume cpenctBa. CoctaB u cBoiicTBa. VX Bo3aelicTBre Ha 3arpsi3autesu (1
qac).

IIpakTuka. «llonmyyeHue MBUIBHOM OCHOBBI M3 ILEJIOYM M TBEPAOTO KHUPA.
Hccnenosanue ero cBoiict» (1 gac).

Tema 4.2. OuncTKa o1ekKIbI OT NsiTeH (2,5 yac).

Teopusi. Xumurctka. XUMHYECKUE BEIIECTBA BHIBOASIINE MSITHA ¢ oex bl (1 4ac).

IpakTuka. JlabopatopHas padora «Kak ouncTuth 0fexay oT foxa u 3eneHku» (1,5
qaca).

Tema 4.3. OnpIThHI ¢ NUIIEBLIMU NMpoAyKTaMu. Kak 00HapYyXuTH 6€e/10K, Kpaxmas
u caxap? (2 yaca).

Teopus. CoctaB numeBbsix NpoAykToB. [lenarypauus Oenka. [louemy Tspxemnbie
MeTaibl sA0BUThL. OOHapy)kHuBaeM OeJlok, kpaxmai u caxap (1 yac).

IpakTuka. JlabopatopHas pabora «OmbIThI C OEITKOM, KpaxmaiioM, caxapom» (1 gac).

Tema 4.4, Xumuueckasi antedka (2,5 yaca).

Teopus. Cocras anteku. JlekapcTsa u ux coiicrsa (1 gac).

IpakTuka. «KayecTBeHHBII aHAIN3 JIGKAPCTBEHHBIX Ipenaparosy (1,5 daca).

Tema 4.5. Ykcyc u coaa (2 yaca).

Teopus. Yxkcyc u cona. Mcropus, nomyyenue u npuMmenenue (1 gac).

IpakTuka. JlabopatopHas pabora «OMbITEI ¢ YKCYCOM H KUCIIoTO» (1 yac).

Tema 4.6. MbI — TO, 4TO MBI eauM (2,5 yaca).

Teopusi. Buonornyecku 3Ha4MMble XUMHYECKHE BelecTBa. Mx coctas. Ponb u Bpen (1
gac).

IMpakTuka. OnbITH ¢ nUIeBbIME poaykTamu (1,5 daca).

Pasznen 5. Xumus u niianera 3emuis (11 yacos).

Tema 5.1. Bogopon u kucjiopog (2 gaca).

Teopusi. Mcropust oTKpeITHS BOXOPOA M Kuciopona. Mx cpoiicTBa. 3HaueHHE JUIS
Hariei mianets (1 gac).

IIpakruka. Jlabopatopnas pabora «IloaydeHue Kkucnoposaa 1 BOAOPOAA, H3yUyeHHE UX
cBoiicTB» (1 vac).

Tema 5.2. )Kusasi Boga. Bona — ynukajbHoe BemectBo (2,5 yaca).

Teopusi. Bona u ee cBoiictBa. ArperatHble cOCTOSIHUS. Posb BO/IbI B XKUBOW MPUPOJE.
Bona xoporuit pactoputens (1 gac).

IIpakTuka. JlaboparopHas pabota «3yyenue cBoicTB Boab» (1,5 yaca).

Tema 5.3. Kpyrosopor BemecTs B npupoje (2 1ac).

Teopusi. 3HaueHne KPyroBOPOTA BEIIECTB B pupoie. Bubl kpyropopoTos (1 gac).

IIpakTuka. N3ydyenue kpyropopota Bojbl B mpupozae (1 gac).

Tema 5.4. IIpouecc ¢porocunTesa. [Ipouecce apixanus (2,5 gac).

Teopusi. Ponb pactenuii B sxuBoii npupoae. Kucnopon n yranekucnsiii ra3. Iponecc
neixanust U porocuaTesa (1 gac).

IMpakTuka. M3y4enue npouecca ¢porocunresa y pacrennit (1,5 gaca).

Tema 5.5. Bruosioruveckn 3HaYMMBbI€ 3JIEMEHTHI U BellecTBa (2 Jac).

Teopus. Baxnenmmue i KMBBIX OpPraHU3MOB MaKpO- M MHKPOIJIEMEHTBL. Mx
CIIOCOOHOCTh CBSI3bIBAThCSI C JAPYTUMHU dJIEMEHTaMH ¢ 00pa30BaHUEM CIOKHBIX BeriecTB (1
yac).

IMpakruka. Pabora ¢ muteparypoii (1 gac).

HroroBas arrecrauus. TecrupoBanue. [logBenenue uroros (2,5 yacos).
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I1l. OPTAHU3AIIMOHHBIN OT/IEJ
1. Kanennapublii ydyeOHbIi rpaguk

Pexnm paGoTsl
[IpomomxuTenbHOCTS YU€OHOTO roaa Hauano yge6noro roga: sauBaps 2021 rona
Oxonuanue yueOoHoro roaa: aekaops 2021 rona
[epuon peanu3zanuy NporpaMMel 1 nomox:
Hagano ocBoenwms mporpamMmsr: ssHBaph 2021
roja
OxoH4aHue 0CBOEHME MporpamMmsl: Maii 2021
rojga
2 nomox:
Hauano ocBoenust mporpaMmsl: ceHTsI0ps 2021
roja
OxoHYaHHE OCBOCHHUE MPOTPAMMBI: AEKaOph
2021 ropa
KommuecTBo yueOHBIX Henenb 16 y4eOHBIX HENENb
[IpogomxuTenbHOCTH yUeOHOH HeNenn 5 nHeit (MOHeAETPHUK - TIATHHIIA)
4.5 yaca
Cpoxu poBeICHUS KAaHUKY T 05.07.2021 - 31.08.2021
[TpoMexxyTouHas aTTecTanus 00yJarouXCcs 01.03.2021 - 07.03.2021
HUrorosas arrecramus 17.05 —23.05.2021

2. CucreMa ycJ10BMii peaju3aly NporpaMmbl

2.1. KaapoBoe obecneyeHne mporpaMmmbl

OOyueHue OCYIIECTBISETCS  BBICOKOKBATM(PHUIMPOBAHHBIMU  MPENOIaBaTEISIMU-
IIpakKTUKaM, HMCIOIUMHU OIIBIT 06yqu1/I$1 IIGTCfI o 1mporpamMmmaMm AOIOJHHUTECIbHOI'O
o0Opa3oBaHHUsl.

I[J'Iﬂ pairsan MIporpamMmbl B IJIAHE MNPOBCACHUSA MPAKTUYCCKUX H JICKIIMOHHBIX
3aHATUN TpeOyeTcsl OJUH MpenoAaBaTelb, UMEIOIINI BhICIIee TEXHUYECKoe 00pa3oBaHuE W,
KeIaTeIbHO, OMBIT HAYYHO-HUCCIIEA0BATENILCKON eI TETHHOCTH.

2.2. Ilcuxos10ro-negarornyecKue ycJI0BHs peajan3aluum MporpaMmbl

Jns  ycremHoil peanu3alMy  JIOTOJHUTENBHONW OOIIepa3BUBAIOLIEH MPOrpaMMBl
JIOJKHBI OBITH 0OecIIeueHb! ClIeAYIOIINE IICUX0JI0r0-TIeJarorn4eckKrue yCaoBHUs:

® YBa)XEHHE B3POCIBIX K YEJIIOBEYECKOMY JOCTOMHCTBY JeTeHd, (popmupoBaHuEe u
MOJJEP)KKA UX MOJIOKUTEIBbHOW CaMOOLIEHKH, YBEPEHHOCTH B COOCTBEHHBIX BO3MOXHOCTSX U
CIIOCOOHOCTSIX

® UCIOJB30BaHUME B 00pa3oBaTENbHOM NEATENbHOCTH (OPM U METOIO0B paboOTHl ¢
JI€TbMH, COOTBETCTBYIOIIMX MX BO3PAaCTHBIM U  HMHIUBUAYAJbHBIM  OCOOEHHOCTSIM
(HEIOMYCTUMOCTh KaK HCKYCCTBEHHOI'O YCKOpPEHHUS, TaK U HCKYCCTBEHHOI'O 3aMeJJICHUS
pa3BuTH 1eTei);

® TIO0CTpOEHHE 00pa30BaTEIbHON IEATETLHOCTH HAa OCHOBE B3aUMOJICHCTBHUS B3POCIIBIX
C JEeTbMH, OpPUEHTHUPOBAHHOTO HA HWHTEPECHl U BO3MOXKHOCTH Ka)XJ0ro peOeHkKa u
YUUTBIBAIOIIETO COLMAIBHYIO CUTYALUIO €70 PA3BUTHS;

® TOJJEp>KKa B3POCIBIMU MOJOXKHUTEIBHOTO, JOOPOXKEIATEILHOTO OTHOILICHUS AeTel
IpYT K APYTY ¥ B3aUMOJEHUCTBUS ACTEU IPYT C IPYyrOM B Pa3HBIX BUAAX IEATEIbHOCTH;

® TOJJep)KKa MHULUATUBBI U CAMOCTOSITEIbHOCTH JIeTel B CrIEU(PUUECKUX I HUX
BUJIaX ACATEIBbHOCTH;

® TOJJEpKKA poAUTeNell (3aKOHHBIX IpEJICTaBUTeNIel) B BOCIUTAHUU JETeH, OXpaHe
U YKpEIUIGHHH HUX 3/I0pOBBS, BOBJIEUEHHE CEMEHl HEMOCPEIACTBEHHO B 00pa30BaTEIbHYIO
JESATEIbHOCTD.
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2.3. MatepuajibHO-TeXHHYeCKHE YCJIOBHS peaau3aluu MporpaMmbl

HaumenoBanmue HaumeHnoBaHnue 000py10BaHHBIX Y4eOHBIX
CHeNHATH3HPOBAHHBIX Ka0HHeTOB, 00HEKTOB /151 IPOBeIeHUsI
ayINTOpHUii, KAOMHETOB, NMPAKTHYEeCKUX 3aHATHH ¢ IepevYHeM

JabopaTopui OCHOBHOI'0 000PYAOBAHMS

VYuebHast ayAuTOpHsl U1l IPOBEJCHUS
JIEKIMOHHBIX M MPAaKTUYECKUX 3aHITUH,
OCHAIlIEHHAas MeOeJIbIo Ha 8 M0CaI0YHBIX MECT.
O6opynoBanue:
e KOMITbIOTEp (HOYTOYK) AJsl AeTel 1
npenojasarens — 8 mr.;
TeneBu3op — 1 wr.;
¢mumaapt — 1 wr.; 628011, r. XaHTbI-
ONTUYECKUN MUKPOCKOIT — 2 IIT.; Masncuiick, yi.
nabopatopHbie Bechl — | mIT.; [IpombltenHas, 1.
MarHuTHast Meaaka — 6 IiT.; 19, yueOHas
MYJIbTUMETP — 4 1IIT.; ayauropus 208
cnektpodoromeTp — 1 mrT.; «HanokBaHTyM»
CymWIbHEIN mkad — 1,
NOTEHIHOCTaT-TrajJbBaHoOCTaT — 1 mT.;
yIIBTpa3ByKOBas BaHHA — | IUT.;
neHTpudyra — 1 mr.;
KoboHarpeBarens — 1 mirT.;
KOMIUJIEKT XMMUYECKOH TOCYIbI;
KOMIIJIEKT PEaKTHUBOB.

dakTHUeCKUH
agpec yue0HOro
Ka0uHeTa

YuebHas ayauTopus st
MIPOBECHUS
JIEKLIMOHHBIX U
NPAaKTUYECKHUX 3aHATUNA

2.4. YueOHO-MeTOAMYecKoe oDecrevyeHne MporpaMmbl

B cocTtaB yueOHO-METOINYECKOr0 KOMILIEKTa K IPOTrpaMMe BXOJIAT:

e yyeOHbIE U METOANYECKHE TOCOOUS;

® XHUMHYECKHE CIIPABOYHMKH;

® pa3aTOYHbIC MaTEPHAIIBI (TaOIUIIBI, CXEMBI)

® BHJICO- M ayTUOMaTEpHAIIBI;

® KOMITBIOTEPHBIE TPOTPAMMBEI.

2.5. Ciucok TuTepaTypsbl UIA Meaarora

1. Anexcunckwii, B. H. 3anrMaTesbHbIe ONBITH 10 XuMuk: Kuura mis yautens / B. H.
AnexkcuHckuil. — 2-e u3f., ucnp. — M.: Ilpocsenienne, 1995. — 96 c.

2. bunoBuukuii, M. 3anumarenbHas xumus. Kpucramiel, ra3sl 1 ux coequaeHus. / M.
bunosunkuii — M.: ACT, 2018. — 121 c.

3. Bockpecenckuii, I1. Y. Texuuka nadopatopusix padot / I1. . Bockpecenckuii. — 9-
e m3a. — JI.: Xumus, 1970. — 717 c.

4. Tabpuensn, O.C. HactonpHas kHura yuutens. Xumus. 8 kiacc: Meroandeckoe
noco6wue. / . 'abpuensn, O.C. Bockoboiinukosa H.I1., fmrykoBa A.B. — M.: [Ipoda, 2008.

5. Kykymkun FO.H. Xumus Bokpyr Hac / FO. H. Kykymmkun — M: Beicmas mikomna, 1992,

6. Crenun, b. J[. 3anuMaTenbHbie 3amanus U d3pdekTHoie onbiThl Mo xumuu / b. J1.
Crenun, JI. 0. Anmuk6eposa. — M.: JIpoda, 2002. — 432 c.

2.6. CnMCcoK JuTepaTypsbl 1J1si 00y4aromuxcs

1. Bockpecenckuit, I1. M. Texuuka nabopatopubix padort / I1. M. Bockpecenckuit. — 9-
e m3na. — JI.: Xumus, 1970. — 717 c.
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2. I'pocce, D. Xumus 111 110603HATENbHBIX. OCHOBBI XUMHH U 3aHUMATEIBLHBIE OTIBITHI
/ 2. I'pocce, X. Baiicmanresb. — 2-¢ pyc. uza. — JI.: Xumus, 1985. — 335 c.

3. Banos, A. A. Xumus — npocro. / A. A. Banos. — M.: ACT, 2018. — 250 c.

4, Kpunman, B. A. DHIMKIONIEIMYECKH clIoBaph 1oHOTO XuMuka/ B. A. Kpunman, B.
B. Cranmo.— 2-e uzn., uctnp.— M.: [legaroruka, 1990.— 320 c.

5. Crenun, b. . Knura nmo xumun ans pomamiaero urenus. / B.J[. Crenun, JILIO.
Anux6epoBa. — M.: Xumus, 1994. — 121 c.
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