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1. TlosicHHTeILHAN 3ANMCKA.

1.1. HopmaTHBHO-IPABOBBIE 0CHOBBI Pa3pabOTKH MPOrPAMMABI.
IIporpamma pa3zpaboTaHa B COOTBETCTBHUH C:
- (enepamsuem 3akoHOM OT 29.12.2012 roma Ne 273-®3 «O6 o6pasoBarmu B Poccumiickoit
Oenepanumy;
- mpuka3oM Munucrepctsa IIpocsemenus Poccuiickoit @eneparmu ot 09.11.2018 roma Ne 196 u
npuka3oM Munwucrepcrsa IIpocBemenus Poccuiickoit ®enepamuu Ne 533 ot 30.09 2020 roxa o
BHECEHHU W3MeHeHu# B mpukas Ne 196 or 09.11.2018 roma «Ilopsmok OpraHusanuy u
OCYIIECTBIEHHAS 00pa30BaTENbHOM NEATENBHOCTH 110 JOMOJIHUTENBHEIM O00IE06pa3oBaTeIbHBIM
IporpaMMamy;
- pacnopspkenneM Komutera mo o6pasosanuio IIpaBurensctBa Cankr-IletepGypra Ne 617-p ot
01.03.2017 r. «Meromudeckue pEKOMEHAAIMA 110 HPOECKTHPOBAHHIO  JIOMONHHTEIbHBIX
00IIEepa3sBUBAOIMX IPOrpaMM B TOCYAAPCTBEHHBIX 0Opa30BaTeNbHBIX OpraHMm3anuiXx CaHKT-
ITerepOypra, Haxonsmuxcs B BeneHHH Komurera o 06pa3oBaHHUIO,
a TaKKe WHBIMH HOPMAaTUBHBEIMM IIPaBOBBIMU akTamu Poccumiickoit ®enmepanvv W HHBIME
HOPMAaTHBHBIMH IIPaBOBBIMM aKTaMH CcyObekTa Poccuiickoit ®emepammu — ropoga CaHkr-
IletepGypra, comepkalliMy HOPMBI, PETYJIMPYIOLINE OTHOINEH!S B cpepe 0Opa3oBaHus.

1.2. HanpaB/1IeHHOCTb NPOTPAMMBI: €CTE€CTBEHHOHAYYHAS.
YpoBeHBb 0cBOEHHS POrPaMMbI: 0a30BbIiA.

1.3. AKTyaIbHOCTH POrPaMMBI.

B mactosmee BpeMs BO3pOC HHTEpeC ydYallMXCs K M3YYEHHIO €CTECTBEHHOHAYJHBIX
JUCIMILIAH, TaKUX KaK XUMHs, Qpu3uka, Ouosnorus. OTo CBS3aHO B IEPBYIO OYEPEb C Pa3sBUTHEM
HaHOTEXHOJIOrMH, Onoxumuu. JlaHHas IporpaMma JaeT BO3MOXKHOCTH YYAIUMCS OMPENETUTLCS C
BBIOOpOM JanpHelmel mpodeccun, yriyOuTh CBOHM 3HAHHS [0 XMMHUM. IIporpaMma COOTBETCTBYET
rOCyIapCTBEHHOM IIONMTHKE B OOIAacTH MOIOJIHUTENHHOTO OOpa3oBaHHUs, COIMALHOMY 3aKa3y
o0IIecTBa ¥ OPHEHTHPOBAaHA Ha YIOBIIETBOPEHHE 00pa30BaTeNbHBIX MOTPEOHOCTEN ydYamuxXcs U
pOAUTEIEH.

1.4. OTimmunTeIbHAS 0COOEHHOCTH MPOrPaMMBI.
[Iporpamma MoauduIIEpOBaHHAS.
IIporpamma paccunTaHa Ha obecrmedeHHe YITyOJEHHOrO M3Y4YEHMs IIKOJIBHOTO IIPEAMETA,
HUHIMBUYaJIbHYIO IOATOTOBKY K IOCTYIIEHHIO Ha COOTBETCTBYIOIIHE (DaKyIbTETH BY30B, KpOME
3TOr0, IporpaMMa pacCYMTaHa Ha YYalUXCs, XOPOIIO BIAJACIOIUX 0a30BBIMH 3HAHUSAMHU II0
xumuH, Gusmke, Marematuke, Owonoruu. OObeqUHEHHE YYalIUXCs B TPYIIEI IO HMHTEpECaM
CO3MaeT BO3MOXKHOCTH IIEPEX0Zia  OT HHPOPMALMOHHO-OOBSICHUTENFHOTO K  JIESTEIEHOMY
00y4YeHHUIO, CIIOCOOCTBYET Pa3BHTHIO CIIOCOOHOCTEH MMYHOCTH. IIporpamMma maéT BO3MOXKHOCTE
MOTHBHPOBAHHBLIM y4YalllUMCS IOJIy4UTh ONOJHUTEIbHBIE 3HaHU IIpu noarotoBke Kk ['MA, EI'D,
ONIMMITMAZaM IO XMUMHUH.
1.5. Kateropus yqyamuxcs (agpecat mporpammsi) - 13-18 et (8-11 kmacc). HaGop B rpymmy mms
3aHSATHH 110 JAHHOM IIporpaMMe OCYyILIECTBIsIETCs: 6e3 0TOopa Ha OCHOBE XXeNaHus yvaierocs.. Hammume
0a30BbIX 3HaHUH B JaHHOM o0acTu s 8 Kiacca — JKelaTenbHo, a ¢ 9 mo 11 Kiace - 006s3aTeNbHO.
1.6. O0beM H CPOK peaiH3alMH MPOTPAMMBI.

ITporpaMma paccuuTana Ha 4 roja 1o 2 yaca B HEJIEIO, Bcero 288 4acos.
1.7. Ilens 1 32294 NPOrpaMMbI.

Llenpio mporpaMMBl SBISETCS, CO3JAaHHE OPHUEHTAIMOHHOM W MOTHBAIHOHHON OCHOBBI IS
OCO3HAaHHOTO BBIOOpA €CTECTBEHHOHAYYHOrO MpOoGuMis OOydYEeHHs, pa3BHTHE H YKpEIUIEHHE
HHTEpeca ydJaluXcsi K XHMHHU; OOOramieHHe [T03HaBaTEIBbHOTO W SMOIIMOHAJIBHO-CMBICIIOBOIO
JUYHOIO OIBITa BOCHPHUATHS XHMHH IyTEM paCIIMPEHUS 3HAHUM, BBIXOJAIIMX 32 paMKH
00s13aTeNnbHON y4eOHOU IPOrpaMMBlL.
3axa4yu nporpaMmsl.

Obyuarowue:

e (opMupoBaHUE 3HAHUU 110 OCHOBHBIM T€MaM Kypca;
® OBJIa/ICHHE HABBIKAMHU BEICHUS HAYYHOT'O SKCIIEPUMEHTA,



® pa3BUTHEC IO3HABATEJHHOIO HHTEPECA K U3YUECHUIO ECTECTBEHHBIX HAYK;
e qmoaroroBka k omuMmnuanaMm, OI'D u EI'D o xumun.
Pazeusarowue:
® OBJIA/ICHAEC HABBIKAMHU CaMOCTOSTENBHOM pabOTHI ¢ HCTOYHUKAMHU UH()OPMALIUH;
OBJIa[ICHUE HaBBIKAMU BEJICHUS IIPOEKTHOM JEITENBHOCTH,
Pa3BUTHE HAaBBIKOB PELICHUS SKCIIEPUMEHTAIBHEIX 3a/ay.
Bocnumamenwvnoie:
pa3BUTHE KOMMYHUKATHBHEIX HAaBEIKOB;

(bopMupoBaHHe KyIbTyphl OOIIEHHS U OBEAECHHS B COLIALYME;
YKpEIUICHHE B3aUMOIECHCTBHS yYaIlUXCsl MEXIY COOOIM.
1.8. YciaoBus peanmn3anuu nporpamMmel.

Ycnosuss HaGopa B KOJLIEKTHB: IIPHUHHMAIOTCS BCe JKejaromue ydammecs jumes Ne 30 u
00pa3oBaTeNbHBIX yUIpeXKAeHHi ropona. s BCTYIUIEHAS HAXO 3aIl0JHMTE 3adBICHHE M COTTIACHE
Ha 00paGOTKy MEPCOHANBHBIX NaHHBIX. B ciydae moGopa B Ipymmsl 10 JAHHOM Mporpamme
IIPUHUAMAIOTCS y4YalllueCs Ha OCHOBAaHUM COOECEIOBaHUS.
Ycnousi popmupoBanusa rpynm: ydamuecs 8-11 kmaccoB. CHHCOYHBIA COCTaB TIpymn
(opMHpyETCST B COOTBETCTBUM C TEXHOIOTHYECKIM PETTIAMEHTOM U C  YYETOM CaHWTAPHBIX HOPM,
0COOEHHOCTEH peanu3anyy MPOrpaMMEL: Ha 1-M roxy oOydeHHs - He MeHee 15 denoBek; Ha 2-M
romy o0y4eHus — He MeHee 12 denoBek, Ha 3-M roxy obyuenus- 10 genoBex, Ha 4-M roxy o0ydeHus
— 10 genmoBex.

OcobGennocTH opranu3anuy 006pa3oBaTeIbLHOI0 MPOLecca: 3aHITHS IIPOMCXOIIT B hopme
Oecen ¢ y4alqUMMCH, JIEKIMH, CaMOCTOSATENBHOTO DEIIeHWs 3aqad, COBMECTHOTO OOCYXKIEHHS
pemenuii. MHOro BpeMEHH M BHHUMAaHHUS YIEIEHO JIMYHOMY OOIIEHHIO C KAKIBIM YYaIUuMCs B
OTZENBHOCTH, YTO ITO3BOJLIET YYUTHIBATh €TI0 HHAUBHIYAIbHBIE OCOOEHHOCTH.

IIpoBenenne 3aHATHH BO3MOXXHO C HCIIOJIB30BaHHEM JMCTAHIIMOHHBIX 0OOpPA30BaTENBHBIX
TEXHOJIOTUH U SJIEKTPOHHOTO OOYUEHHS.
®opmMbI NpOBeACHUS 3aAHATHIH.
ITpakTHyeckye U TEOPETHUECKUE 3aHATHS B paMKax yueOHOro IIaHa:
- TEeMaTU4YECKUE JIEKIIUH;
- IPOCMOTP MIUTIOCTPALMH, IPe3eHTaluH 110 TEME;
- 6ecenbl U 0OCYXKAEHHUE C YUAITUMHUCS TEMEI 3aaHHU;
- IPaKTUYECKUE 3aHATHS;
- TEMaTU9IECKHUE IKCKYPCHH.
®opMbI OPraHN3aNUH AeATEILHOCTH YYANUXCA HA 3AHATHH.
®ponTagbHag: paboTa Iegarora CoO BCEMH YJallUMUCS OTHOBPEMEHHO (JIeKIuH, Oecema, mokas,
OOBSICHEHHE U T.I1.).
KomrexTupHasi: opranusanys Ipo6IeMHO-IIONCKOBOTO HMII TBOPYECKOTO B3aUMOIEHCTBHS MEXKITY
BCEMH yYaIMMUCS OTHOBPEMEHHO:
-y4acTHe B COPEBHOBAHHUAX (OJIMMIMAMABL, TYPHUPHI U T.II.) IO XUMHH Pa3HOTO YPOBHs (TOPOICKOH,
BCEPOCCUMCKUMN, MEXITYHAPOIHBII);
- IOCEIICHHE TEMAaTHYECKHUX JIEKIIMHA, SKCKYPCUH.
I'pynmoBas: opranuzamus paboThl (COBMECTHBIE IEHCTBHSI, B3aMMOIIOMOIIb) B MaJIbIX IPYIIIax, B
T.4. B Ilapax, JJs BBIIOJHEHHs OIpPEAENEHHBIX 3a/au; 3aJaHUe BBIIOJHSIETCS TaKUM 00pasoM,
9yroObl OBUI BHAEH BKJIAA KaXJOr0 ydamlerocs. ['pymnmbl MOTYT BBIIOJHSATH OJMHAKOBEIE WA
pas3HbIe 3a/IaHus, COCTaB IPYIIIBI MOXKET MEHATHCS B 3aBUCHMOCTH OT IIENN JEATEIHHOCTH.
NupmBuayajbHas: opraHu3yercs Ui paboThl C OJapEHHBIMU YYalTUMUCS.
MarepHanbHO-TEXHHYECKOE OCHANEHHE.
Heobxooumoe obopyoosanue:
- yue6GHas ayAUTOPHUS, OCHAIIEHHAS CTOJIAMH U CTYJIbSIMHU;
- KOMIIBIOTEP € IOJKIIOYCHHUEM K ceTd IHTepHeT;
- IPOEKTOP € IKPAHOM JJISI ITOKa3a MPE3CHTAIMI U BU3yaIbHOTO MaTepHaia 110 IIporpaMme;
- mabopaTropHOe 000PYAOBaHHE.



Hucmpymenmor u mamepuansi:
[TchbMeHHbIE TPUHAUIEKHOCTH (PyUKa, TETpab, KapaHIall, CTUpaTeIbHast PE3UHKA), 1abopatopHoe

060pyIOBaHKe, PEAKTUBEI, IIEPHOANIECKAS CHCTEMA XMMUIECKUX 31eMeHToB J[. M. Menneneena,

TabJIuIa paCTBOPUMOCTH, PS HANIPSHKEHUN METaJUIOB.

KangpoBoe obecmeuenue: peanuszanus MporpaMMbl 00eCIIEUHBAETCS NEAATOTHYECKHMHU KaJpaMH,

HMCIOIIMMH 00pa30oBaHHE, COOTBETCTBYIOIEe TPeOOBaHMIM MPOPECCHOHANIBHOIO CTaHAapTa

«[Temaror TOMOTHUTEIEHOTO OOPa30BaHUS» U BKIIOYEHHBIMHU B IITATHOE PACIIACaHHUE.

1.9. IlnanupyemMsblie pe3yabTaThl 0CBOCHUS IPOrPaMMBbI.
Brimme ObUTM TpUBEAEHBI 3a/la4d JAaHHONW MpOrpaMMbl. B COOTBETCTBHMM C HHUMH IO

OKOHYAHHHU pean3alliy JaHHOM IporpaMMbl JOJDKHBI OBITh JOCTUTHYTHI CIIEAYIOIIME PE3yIbTaThI:

Ilpeomemmnuie:

® yMEHHE CAMOCTOSITELHO OMpPENENISTh e CBOEro 00ydYeHHs, CTaBUTh U (pOPMYJIHPOBAT UL
ceOst HOBBIE 3aJa4i B y4&€Oe IO3HABATEIBHOMN JESTENbHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI
CBOEH ITO3HABATEIBLHON NEATENBHOCTH;

e yMEHHE CaMOCTOSTENbHO IUIAHUPOBATh IIyTH JOCTYDKEHMs LENed, B TOM  YHCIE
aJIbTEPHATHBHBIE, OCO3HAHHO BHIOWpaTh Hauboiee 5GGeKTHBHBIE CIOCOOBI PEINEHHS YYEOHBIX
¥ ITO3HABaTEIbHBIX 33/1aY;

e yYMCHHE COOTHOCHUTH CBOM JIEHCTBHS C IIaHUPYEMBIMU PE3YIbTaTaMH, OCYIIECTBIIATE KOHTPOIIb
CBOEH NESATENHLHOCTH B IPOIECCE MOCTHKEHHS pPe3ysibTara, ONpeeNiTh CIOCcOoObI JEHCTBHN B
paMKax TPeJIOKEHHBIX YCIOBHH M TpeOOBaHHM, KOPPEKTMPOBAaTh CBOM [CHCTBHS B
COOTBETCTBHUHU C M3MEHSIOIEHCS CUTYaIHeH;

e yMEHHE OIpeNeNiITh IOHATUS, CO3/laBaTh OOOOINECHHs, YCTaHABIMBATh AaHAJOIMH,
KJ1acCH(HUIUPOBATh, CAMOCTOSATENIHFHO BHIOUPATh OCHOBAHUS ¥ KPUTEPUU UL KIACCH(DUKAIWH,
yCTaHABJIMBATh IIPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH JIOTHYECKOE PpACCyXIHHUE, YMO-
3aKIroueHne (MHAYKTHBHOE, IEAYKTUBHOE U [10 aHAJIOTUH) U JIETaTh BBIBOJBL.

Memanpeomemnuie:
e yYMEHHE CO3/1aBaTh, IPUMEHSITh U IPEe0OPa3OBHIBATh 3HAKM M CHMBOJIBI, MOJCIH ¥ CXEMbI JIJis

peleHus yaeOHbIX U I03HaBaTeIbHbIX 33124,

e (OpMHPOBaHHE W Da3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIONb30BAHMA HH(OPMAIMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH;

e (opMHpOBaHHE U pa3BUTHE OSKOJOIMYECKOrO MBIIUICHHS, YMEHHE IPHMEHSTh €ro B
[I03HABATE/IbHOM, KOMMYHHKATMBHOM, COLMAIBHON IpakTHKe M  HpodeCCHOHAIbHON
OpHEHTAllHH.

JTuynocmmoie:
e yMEHHE OLCHHMBAThH IIPaBHIFHOCTS BBHIIONHEHHs y4eOHOH 3amaun, COOCTBEHHEIE BO3MOXHOCTH

€€ peleHus;

e BJaZicHHE OCHOBAMH CAaMOKOHTPOJIS, CAaMOOIICHKH, INPUHSTHS PEIIEHHH W OCYLIECTBICHUS
OCO3HAaHHOTO BEIOOpa B yueOHON U IO3HABATEIBHOM JEATEIBHOCTH;

e yMEHHE OpPraHH30BBIBATh yUEOHOE COTPYAHUYECTBO i COBMECTHYIO NEATCIBHOCTD C YUMTENEM U
CBEPCTHHKAMHK; paboTaTh MHANBALYAIBHO U B IPYIIIE: HAXOAUTH o0lee PeIICHHE U pa3periarh
KOH(IUKTEl Ha OCHOBE COINIACOBAHHMS MO3UIME M y4éTa HHTEPECOB; (HOPMYIHPOBAT,
apryMeHTHpOBAaTh U OTCTaUBATh CBOE MHEHHUE,

e yMEHHME OCO3HAHHO WCIONb30BaTh pEYEBBIE CPEICTBA B COOTBETCTBHM C  3ajavcH
KOMMYHHKAIUH Ul BBIPAXECHHUS CBOMX UyBCTB, MBICIEH M IOTPEOHOCTEH; IUIAHUPOBAHHUS U
PETYJSIIMU CBOEH AeSTeNBHOCTH; BIIAJECHHUE YCTHOM W NUCHMEHHOW PEYbIO, MOHOJOTHYECKOH
KOHTEKCTHOH PEYbIO.



2. YueOHbLIH MJIAH.

1 200 0byuenun

Ne | HaunmeHnoBanue TeMbl KonuyecTBo uacon ®opmbl
TEOpUsl | MPAKTHKA | BCEro KOHTPOJIsSA
1 | Ucropus xummun 8 0 8 onMMIIMaza
2 | Ctpoenue BemecTBa 10 6 16 TECT
3 | CBoiicTBa OCHOBHBIX KJIACCOB 10 10 20 ompoc
HEOPraHW4YeCKUX COCIMHEHUH
4 | Peaknuu HoHHOTO OOMEHa U 6 8 14 ompoc
OKHCITUTENIEHO-BOCCTAHOBUTENILHBIE
peaKknuu
5 | Pemenue 3aa4 pa3nuyHbIX THIIOB 7 7 14 TECT
BCEI'O: 41 31 72
2 200 0byyenus
Ne \ HanmenoBaHue TeMbl KonnuecTBo yacos ®opmbl
TeOpHUsl | MPaKTHKA | BCero KOHTPOJISt
1 | CrpoeHue BemecTBa 6 4 10 OJIMMITHaja
2 | XuMHYECKHE peaKkluu 8 8 16 TECT
3 | OCHOBBHI 3JIEKTPOXUMHHU 10 8 18 ompoc
4 | XuMus 31I€MEHTOB 6 12 18 ompoc
5 | Oco6eHHOCTH OpPraHUYECKHX BEIIECTB 6 4 10 I'MA
BCEI'O: 36 36 72
3 200 obyuenusn
Ne | HaumeHnoBaHme TeMbI KosmmuecTBo 4acoB ®opmbI
TEOpHsl | MPAKTHKA | BCEro KOHTPOJISA
1 | OcoGeHHOCTH CTPOEHUSI OPraHMYECKUX 4 4 8 onuMnuaza
BEIIIECTB
2 | Peaknuu opraHu4ecKux COeAUHEHHUH 10 4 14 TECT
3 | YrneBomopoas! u IPUPOIHEIE 16 6 22 TECT
HCTOYHMKH YTIIEBOIOPOJIOB
4 | Kucnopoaconepxainue OpraHu4ecKue 4 6 10 TecT
COEIMHEHHUS
5 | YruneBoasl 2 4 6 ompoc
6 | A3oTcomepiKalie OpraHuIECKHUe 2 4 6 TeCT
COCUHCHHUS
7 | bruonoradecku akTUBHBIE COETUHEHHS 4 2 6 oIpoc
BCEI'O: 42 30 72
4 200 00yuenusa
Ne | HaumeHoBaHHeE TeMbI KosmmuecTBo yacos ®opmbl
TeOpHsl | MPAKTHKA | BCero KOHTPOJISA
1 | Ctpoenue aToma 4 4 8 OIMMIIHaja
2 | CTpoeHue BemecTBa 6 4 10 TECT
3 | XuMu4ecKue peakuu 6 8 14 ompoc
4 | BemecTBa u X CBOMCTBa 10 12 22 TECT
5 | Pemenue 3a1a4 pa3inuyHbIX TUIIOB 6 6 12 TEeCT
6 | Xumus B XKU3HU 00IIECTBa 2 4 6 EID
BCETI'O: 34 38 72




