CrpykrypHoe noapasaenenue «LleaTp monomaurensHoro odpazoBanust «IIKombHBIN
KBanTOoprym» rocyaapcTBEHHOTO 010/KETHOTO 00111€00pa30BaTEIbHOTO YUPEKACHUS
Camapckoii 0611acTi OCHOBHOM 0011e00pa3oBarenbHoi Kokl Ne 15 umenu ['epost CoBeTckoro

Coroza /.M. KapOsimeBa ropoza HOBOK}'I/ISHLH Ilzh%cétkro onckoro okpyra HoBokyitOsIeBck

CanapeypE¥ 1L
N°15r.
HoBokynbbliwe
«PACCMOTPEHO BCKa, «YTBEPXIAIO»

Ha 3aceaHn MO CN=0cunoB jupexrop I'BOY OOILI Nel 5
IMporoxon Ne 5 ‘ l ‘\ é—lzq'werty7772@ r. HoBoky#iObImeBcka
«04» aBrycra 2023 1. yandex.ru Ocunos A.H.
PykxoBogutens MO 82]:6%:72174820223 IIpukaz Ne 294-ox

/T'myxoBa H.M. «08» aprycra 2023r.

I[OHOJIHI/ITCJIBHEUI 06I[I€O6pa3OBaTGHI>HaH O6Hlep33BI/IBaI-OIHaSI ImporpamMmma

«XuMHS B IPOOHPKE»

HanpaBieHHOCTS: EcrecTBeHHO-Hay4HAast
Bo3zpact obyqaroruxcsi: 13-14 ner

Cpok peanuzanuu IporpaMmmel: I ron.

Pa3paboraHo:

I'my6okoBa A.H.,

negaror A0IIoJIHUTEIIBHOTO o6pa3013aHH;1.

HoBoxkyiiOsimesck, 2023 r.



COAEPKAHUE
[Taciopt mporpaMmsl
Kpatkas anHoTanus
[TosicHuTeNbHAA 3aMKCKA
YyueOHblii 11aH
Monyns Ne 1 «BemiecTBa BOKpYT Hac
Monyns Ne 2 «JlaGopaTopust FOHOTO XUMHUKA
Monynb Ne 3 «XuMus 1 OKpykKarolas cpeiar»
MeTtoanueckoe oOecrieueHrue MporpaMMel

Cnucoxk nuTeparypsl

13
13
17
21
26
28



ITACITIOPT ITPOI'PAMMUbI

HaumeHnoBanue JlononHuTenbHas 001eo0pa3zoBaTeabHas

MPorpaMmbl oO11iepa3BUBaroiias nporpamMma « XuMusi B
poOUpKE»

HanpasJ/ieHHOCTH EcrecTtBeHHO-Hay4yHas

NPOrpaMMbl

Bua nporpamMmel

MonynbHas

Yupexaennue, I'bOY OOIII Nel5 «KBanTopuym»
peajm3yoniee

NpOrpamMmy

Cocrapurens I'myOokoBa A.H., yuuTenb XuMHUH, egaror
NPOrpamMMmblI

JOTOJTHUTEIBHOTO 00pa30BaHus

Bospact yyammuxcs

13-14 ner (7-8 xnacc)

Cpok peanuzauuu

1 ron

YpoBeHb
OCBOCHHU
s1 00pa3oBaTeIbHbIX

pe3yJIbTaTOB

O3HAKOMUTEIBLHBIHN

KoanuecTBo nereit
B

rpymnme

Ot 10 1o 15 yenoBek

C kakoro
roaa

peajim3yercs

nporpaMmma
(HOBBIE

peaaKumu)

2023 rox




KPATKASA AHHOTALUSA

JlononHuTenbHast 06meoOpa3zoBaTenbHas o0lepa3BUBaloLIas mporpamma
€CTECTBEHHOHAYYHON HaIpaBJICHHOCTH «XUMHsS B TpoOupKe» (namee —
[Iporpamma) paspabotana Ha ocHoBe @DenepalibHOTO TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTAaHJIapTa OCHOBHOTO 001Iero oOpa3oBaHUs, MPUMEPHBIX
TpeOoBaHMI K 00pa3oBaTebHOM MporpaMme OCHOBHOTO OOIIEro 0Opa3oBaHMs,
COOTBETCTBYET KOHIIENIUHU (PeIepatbHOTO MPOEKTa « Y CIeX KaXA0ro peOCHKay U
BKJIIOYAET 3 TEMaTHUYECKUX MOTYJIS.

Peanuzanusa mnpencTaBIeHHOM MPOrpaMMbl IO3BOJSIET WHTETPUPOBATH
MMOHMMAaHUE JKOJOTUYECKUX, E€CTECTBEHHOHAYYHBIX MpOOJIeM, MPUMEHATH
OMOJIOTUYECKUE U XUMUYECKUE 3HAHUS B )KU3HHU.

[Iporpamma «Xumusi B mpoOUpKe» pazpaboTaHa ¢ y4€TOM BO3PACTHBIX
0COOEHHOCTEM, MHTEPECOB KOHKPETHOM II€JIEBOM ayIUTOPHUH, 00ydaronuxcs B 7-
8 Kilaccax W CHOCOOCTBYET Pa3BUTHUIO IMPOCTPAHCTBEHHOI'O, AHAIUTHUYECKOTO

MBIIJICHUS 00YUYarOIIUXCSl CPETHETO 3BEHA.

MHNOSACHUTEJBHASA 3AIINCKA
K IporpamMmme
HanpaB/ieHHOCTb POrpaMMbl: €CTECTBEHHO-HAYYHAS
JlaHHBII KypC CYLIECTBEHHO pACIIUPSAET KPYro3op ydalimxcs,

pPacKpbIBa€T MAaTEpHAIbHBIE OCHOBBI OKPYXKAIOIIEr0 MHUpPA, JAET XUMHYECKYIO
KapTUHY OPUPOJIbl. B mporpaMMy BKIIOUE€HBI IPOTPECCUBHBIC HAYUHbIC 3HAHUS U
LIEHHBIN OMBIT MPAKTUYECKOMN JIEATEILHOCTH YEJIOBEKA.

JlonmonmHuTenpHAs 0011€00pa3oBaTebHas 00Iepa3BUBarOIIas porpaMmma

pazpaboTaHa B COOTBETCTBUH C:

- BceoOmas aexnapanus mpaB yeaoBeKa.

- ®enepanbhbiii 3akoH «O0 oOpazoBanuu B Poccuiickoit deneparumy oT
29.12.2012 N 273-®3.

- [Ipuka3z MunucrepctBa odpazoBanus u Hayku PD ot 27.07.2022 Ne629

«O06 ytBepxkaenun Ilopsimka opraHu3aluu U OCYIIECTBICHUS 00pa3oBaTebHON



JESTETLHOCTH TI0 JIOTIOJTHATEIILHBIM 00I1e00pa30BaTeILHBIM IPOTPaMMaM).

- Yka3 IIpesunenra Poccuiickoit @enepannn «O HAIMOHATBHBIX LEIAX
pazButusa Poccuiickoit @enepanuu Ha nepuoa 10 2030 rogay.

- Konnenmus pa3sutusi nonoiaHutensHoro obpazoBanus no 2030 roga
(yrBepxaeHa pacnopsbkeHueM IpaButensctBa PO ot 31.03.2022 Ne 678-p).

- Ctparerus pa3Butus Boctiutanus B Poccuiickoit depepanyu Ha Epruo
no 2025 roma (yrBepxkiaeHa pacrnopsibkeHueMm IlpaButenbctBa Poccuiickoi
Oenepanuu oT 29.05.2015 Ne 996-p).

- Ilman meponpustuil no peammszanuu B 2021 - 2025 romax Crparernn
pasButus BocnuTtanus B Poccumiickon ®denepanmu Ha nepuon no 2025 rona
(ytBepxkaeH pacnopsbkeHueM [lpaButensctBa Poccuiickoit ®enepanuu  OT
12.11.2020 Ne 2945-p).

- [Ipuka3z MunuctepcTBa o6pazoBanusi U Hayku Poccuiickoit denepanuun
ot 23.08.2017 Ne 816 «O06 ytBepxkaenuu [lopsinka mpuMeHEHUsT OpraHu3aIusaIMHu,
OCYUIECTBJISIOIMMH 00pa30BaTENbHYIO AESITEIBHOCTD, IJEKTPOHHOIO O0y4YEHUS,
TV CTaHIIMOHHBIX o0pa3oBaTeIbHBIX TE€XHOJIOTUI npu peanuzanuu
00pa3oBaTeNbHBIX TPOTPAMMY).

- [Ipuka3z Munuctepcta npocsenieHust PO ot 03.09.2019 Ne 467 «O6
yrBepxkAeHun  lLleneBoil ~ momend  pa3BUTUSL ~ PETUOHAIBHBIX  CHUCTEM
JOTOJHUTENBHOTO 00pa30BaHUs AETEI.

- IloctanoBnenue ['J1aBHOTO TOCYJApCTBEHHOIO CAHUTAPHOTO Bpaya
Poccuiickoii @enepaunn ot 28.09.2020 No 28 "OO yTBEp:KIE€HUU CAHUTAPHBIX
npaBui CII 2.4. 3648-20 "CaHuTapHO-3>MUAEMUOJIOTUYECKUE TpeOOBaHUS K
OpraHu3alusIM BOCIHUTAaHUS W OOY4YEHHS, OTIbIXa U O3JI0POBICHUS JEeTeH H
MOJIOZIEXKHU".

- IloctanoBnenue ['J1aBHOTO TOCYJApCTBEHHOIO CAHUTAPHOTO Bpaua
Poccuiickoii ®@enepanuu ot 28.01.2021 No 2 "OO yTBepKIeHUU CAHUTAPHBIX
npaui u HopM CanlluH 1.2.3685-21 "l'uruenndyeckue HOPMATUBBI U
TpeOoBaHMs K 00ecreueHnI0 0e30MacHOCTH U (M) 0e3BpEeTHOCTHU TSl YEJIOBEKa

daktopoB cpensl ooutanus'. (3apeructpuponan 29.01.2021 Ne 62296)



- Ctparerus conuanbHO-3KOHOMUYECKOTO pa3Butusi CaMmapckoi o0aacTu
Ha mnepuoa Ao 2030 roma (yrBepxkiaeHa pacnopsbkeHueMm [IpaBuTenbcTBa
Camapckoit oomactu ot 12.07.2017 Ne 441).

- [TuceMo MunuctepctBa oOpazoBanus U Hayku P® ot 18.11.2015 Ne 09-
3242 «O nanpapnenun uagopmanum» (¢ «MeToauuecKuMu peKOMEHIAIUSMU 110
IPOEKTUPOBAHUIO JIOTIOJIHUTENIbHBIX OOIIEpa3BUBAIOIIMX MpOrpamMMm (BKItOUas
Pa3HOYPOBHEBBIE MPOTPAMMBI ).

- [lucemo muHMCTEpcTBa 00pazoBanust U Hayku Camapckoil oOJacTu OT
30.03.2020 Ne MO-16-09-01/434-TV (c «MeToaudecKUMH PEKOMEHIAIUSIMHE 10
MOATOTOBKE JOIMOJHUTENIBHBIX  00IIE00pa30BaTEIbHBIX  OOLIEPA3BUBAIOLINX
OporpaMM K  TPOXOXKJEHHUIO MPOLEAypbl  AKCHEpTU3bl  (T0OPOBOJIBHOU
cepTudUKalum) ISl MOCIEAYIONEr0 BKIIOUYEHUS B PEECTp 00pa30BaTEIIbHBIX
Iporpamm, BKIItOUEHHBIX B cuctemy [1DJ1Oy).

- IlpwioxeHue K TUCbMYy MHUHUCTEPCTBA O0Opa3oBaHUSI U HAYKH
Camapckoii obmactu ot 12.09.2022 NeMO/1141-TY  «Meroanueckue
pPEKOMEHJaIM 10  pa3pabOTKe JIOMOJHUTENbHBIX 0011e00pa30BaTeIbHbBIX
00111epa3BUBAIOIINUX MTPOTPAMM (HOBasi PeAAKIIUsI TOMOTHEHHAS )».

- [Ipuka3 muHucTepcTBa oO6pazoBanus U Hayku Camapckoi o0iacTu OT
20.08.2019 1. Ne 262-on «O06 yrtBepxkaenuu IIpaBun mepcoHUPHUITMIPOBAHHOTO
(MHaHCHPOBaHUS JOMOJHUTENBHOTO oOpa3zoBaHus aetei B Camapckoil o0macTu
HA  OCHOBe  ceprudukara  MepCOHUPUIMPOBAHHOTO  (HUHAHCUPOBAHUS
JOTIOJIHUTEJIBHOTO 00pa3oBaHusl JeTed, OOydarolmuxcs MO JAOMOJHUTEIbHBIM
00111€00pa30BaTEIbHBIM MPOTrPaMMaM).

AKTYaJIbHOCTD:

JAHHBIN Kypc (GOpMHUpPYET HAaYallbHBIA OMNBIT TBOPYECKOM AESITEIIbHOCTH
VYaIUXCS, pa3BUBACT HMHTEPEC OOYYAIOMIETOCS K OSKCHEPUMEHTY, HAYYHOMY
MOKUCKY, CIIOCOOCTBYET CaMOOIPEAEICHUIO YYalluXcsi, OCO3HAHHOMY BBIOOpY
npodeccun. Hanbonee >PpdhekTUBHBIME METOHAMU ISl JOCTHKEHUS JAHHOTO
pe3yibTara SIBJISIETCSl MPUMEHEHUE MHPOBO33PEHUYECKOr0, MCCIEA0BATEIBCKOTO,

HaOII0IaTeILHOTO TTOAX0/Ia. YUaluecs Ha MPaKTUKE CMOT'YT MCIOJIb30BaTh CBOU



3HAHUS 4Yepe3 PELICHUE ITO3HABATEIbHBIX, JKCIIEPUMEHTAIBHBIX U OJIMMIIMAJHBIX
3a7ay.
HoBu3HA M OTIMYHTEIBbHAS 0CO0CHHOCTD

HoBu3Ha mporpammbl  COCTOMT B JUYHOCTHO-OPHUEHTHUPOBAHHOM
00y4eHHH ¢ YY4ETOM BO3PACTHBIX OCOOCHHOCTEHW M BO3MOXKHOCTEH ywamuxcs. Ha
3aHATHSAX pedsiTa 3HAKOMSTCS C JaOOpaTOPHBIM O0OpPYAOBaHHEM, NMPUOOPETAIOT
HaBBIKK PA0OTHI ¢ XUMHUYECKON IMOCYJIOW W Yy4aTCs TPOBOIUTH MPOCTEHIIHEC
AKCIIEPUMEHTBI C COOJIOJIEHUEM TMpaBWJ TEXHUKH Oe3zomacHocTH. Matepuan
MIOCTPOEH OT MPOCTOr0 K CI0KHOMY, MOATOMY pPE3YyJbTaTOM padOThl ydalluxcs
ABJISIETCA Y4aCTHE B OJMMIIMAAAX U KOHKYPCax pa3jIM4HOrO YPOBHS.

JlesTeNnbHOCTh KaXk/I0r0 YUYE€HUKA, OpraHu30BaHa TaKuM 00pa3oM, 4TOObI
OH MOT OIIYTUTh CBOI0 YHUKAJIBHOCTh M BOCTpPeOOBAaHHOCTh. JlaHHBIN Kypc
co3/1aeT 0J1aronpusiTHbIE BO3MOXHOCTHU JUIsS Pa3BUTHSI TBOPUYECKUX CIIOCOOHOCTEN
yuamuxcsa. OH MpeanonaraeT TECHYIO CBS3b IPHU HU3YYEHMHM XUMHH, OHOJIOTHH,
(U3HKK, DKOJOTUH, CIOCOOCTBYSl TEM CAMBIM PEAM3ALUU MEXIPEIMETHBIX
CBs3e. DTO MO3BOJIAET COCAMHUTHh U OOOOIIMTH 3HAHMS, KOTOpbIE ydalluecs
MOJIydaJId TpPU H3YYEHUHU PAa3HbIX NPEIMETOB, Co3AaTh y OO0ydaroluxcs
LIEJIOCTHOE MPEICTABICHUE O IPUPOJE U IIPUPOIHBIX ABJICHUSIX.

ITenaroruyeckasi 1eaecoo0pasHOCTb 3aKJIKYaeTcsi B TOM, YTO
0a30BbIil KypC WIKOJBHOW MpOrpaMmbl IO XUMHH MPEAyCMAaTPUBAET
OpaKTHYECKUe paboThl, HO MX SBHO HEJOCTATOYHO, YTOOBI 3aMHTEPECOBATH
YVYAIIUXCA B CaMOCTOSITEIBHOM NPHOOPETEHUH TEOPETUUYECKUX 3HAHUU W
MPaKTUYECKUX YMEHHUM W HaBBIKOB. 151 3TOro B Kypc «XUMHS B HPOOUPKE»
BKJIFOUEHBl HamOoJjee spKHe, HarjlsgHble, HWHTPUTYIOIIUE SKCHEPUMEHTHI,
CIIOCOOHBIE YBJIEYb M 3aMHTEPECOBATh YUAIIMXCS MPAKTUYECKOW HAYKON XUMHEH.

KosnmuecTBEeHHBIE JKCIEPUMEHTHI IMO3BOJISIIOT TOJYYUTh JTOCTOBEPHYIO
MHPOPMALIMI0O O TMPOTEKAHMH TE€X WJIM HHBIX XHMHYECKHUX TMPOIECCOB, O
CBOMCTBax BemlecTB. Ha OCHOBE ITONYYEHHBIX SKCIEPUMEHTAIBHBIX JTAHHBIX

oOy4aemMble CMOTYT CaMOCTOSITENIbHO JIeJIaTh BBIBOJABI, 0000INAaTh PE3yNbTaThl,



BBISABJIATDH

3aKOHOMEPHOCTH,

qTo

OAHO3HA4YHO

ITOBBIINICHUIO MOTHBallH O6y‘-IeHI/I$I ITKOJIbHUKOB.

Leab nporpammsi:

Oyner

CII0COOCTBOBATH

CdopmupoBaTh mpeacTaBiICHUST O KA4€CTBEHHOM CTOPOHE XMMHUYECKOU

PCaKIn YCPEC3 HUCIIOIB30BAHUC SKCIICPUMCHTA U PCIICHHUC OJIMMIIMAHBIX 3a1a4.

Coznmatp ycnmoBus misg (GOPMHPOBAHUS E€CTECTBEHHO-HAYYHON TPaMOTHOCTH Y

COBPCMCHHBIX IKOJBbHUKOB, IIOCTPOUTH JIMYHYIO 1 KOMAHAHYIO HCTOPHUIO YCIICXaA.

3agayu:
3agaun O3HakomuTeabHbIH | Ba3oBblil ypoBeHb | YIiyOJIeHHbIN
YPOBeHb YPOBEeHb
Ooyuaromue - pacClIMpuUThH -chopMUpOBaThH - pa3BUTh  YMEHUA
Kpyro30p yJyamuxcs | yMeHue padoTaTh € | CAMOCTOSITEIBHO
O MHpE BEILECTB; BEILECTBAMH, UCKaTh,  OTOUpATH,
- 00y4YHUTb TEXHUKE | BBIMOJIHSITD aHAJIU3UPOBATh,
0€30MacHOCTU IIPU | HECJIOXKHBIE IIPEICTABIIATD,
BBIIIOJIHEHUN XUMHUYECKUE nepenaBaTh
XUMUYECKUX OTIBITHI, COOJIIOJATh | MHPOPMAIIHIO;
peakuuii; npaBuia TEXHUKH | - BBIABUTH
- chopmupoBaTh 0€e301acHOCTH; TBOPYECKHU
yMeHus HabmoaaTh | - chopMUpOBaThH OIapEHHBIX
U OOBSICHATH HAaBBIKU 00yJaromuxcs u
XUMHUYECKUE BBITIOJIHEHUS IOMOYb UM
SBJICHUS, IPOEKTOB C IPOSIBUTH CEOS.
MPOUCXO/SIINE B UCIIOJIb30BAaHUEM
npupoze, ObITY, UKT u undposoro
JEMOHCTpUPYEMbIE | 000PYIOBaHUS.
YUHUTEJIEM.
PasBuBarwmue - CIIOCOOCTBOBATh -pa3BUTH y | -pa3BUTH
Pa3BUTHIO IIKOJIbHUKA YMEHHE | HHTEJUIEKTyaJIbHbIN
TBOPYECKUX BBIJICIISATh TJIABHOE, | U TBOPYECKUI
CIIOCOOHOCTEM CYLIECTBEHHOE B | MOTEHIMA
oOy4aronmxcs; U3YYEHHOM JUYHOCTH;
- pa3BUBAaTh HAaBBIKK | MaTepuale, -pa3BUTH
Y YMEHUSTIOBEICHUSI | CDABHUBATD, JIOTUYECKOE
B apyraqigicpese. 0060011aTh MBIIIICHUE npu
U3y4YeHHbIE (aKThI, | pEIICHUH
JIOTUYECKH AKCTIEPUMEHTAIbHBIX
u3JlaraTh CBOM | 337124 [10 XUMHUHU
MBICJIH pu




pelleHUH 33]1ay;
BocnurarejibHbIE | - BOCIIUTATH YYBCTBO | - BOCITUTATh - BOCITMUTATh YyBCTBO
B3aHMOIIOMOIIIH, CaMOCTOSITCIIbHOCTD | JIMYHOMN
KOJUICKTHBH3MA, IIPY BBITTOJIHEHUH OTBETCTBCHHOCTH;
yMeHHE paboTaTh B | pabOTHI; - BOCITUTATh
KOMaH/I¢; - hopmupoBaTh MMOHMMAaHNE
- IPUOOIIHUTH K | HaBBIKH HE00XO0IUMOCTH
3M0poBOMy o0Opasy | pediekcum. CaMOPa3BUTHUSA U
KU3HH. caMm000pa30BaHUs KaK

Bo3pacr aereii, y4yacTBYIOIIUX B peajiM3alui NPOrpaMMbl: /-8 KJ1acChl
KomuuectBo nereit B rpynme: 10 — 15 yenosexk.

Cpoku peanu3anuu: mporpamMma paccuntana Ha 1 roa, oobem 108 gacos.
Metoabl 1 IpHeMbl, MCIIOJIb3YyeMble IPH H3YYEHHH Kypca

[TporpaMMa npegycMaTpuBaeT NPUMEHEHUE PA3IUYHBIX METOJOB U IPUEMOB,
YTO MO3BOJISIET CAeNaTh 00yueHue 3P(HEKTUBHBIM U HHTEPECHBIM:

%  CEHCOPHOIO BOCHPHATHS (JIEKLIUH, TIPOCMOTP BUACO(DUILMOB);

%+ npaxtudeckue (TabopaTopHbBIE PabOTHI, JKCIIEPUMEHTEI);

#+ KOMMYHHMKATUBHBIE (IUCKYCCUH, OECEIBI, POJIEBBIE UTPHI);

+ KOMOMHMPOBaHHBIE (CaAMOCTOSATENbHAs padoTa ydYalluxcs, HPOEKTHI,
AKCKYpPCUHU, TBOPUECKHE 3aJaHus);

* 1poOIeMHEBIH (CO31aHue IPOOIEMHON CUTYAIINH).

Ilenaroruvyeckmne TeXHOJIOTMHU, HCIOJIb3YyeMbIe B 00y4eHHH.

JIMYHOCTHO — OPUEHTUPOBAHHBIE TEXHOJIOTHH

Urpossie TeXHOIOrNU

TexXHOJIOrusl TBOPUECKOMN AEATEIIBHOCTH

TexHomorusa uccieqoBaTeIbCKON AeITeIbHOCTH

-+ F + &

TexHonorust METOAOB MPOECKTA.

®opma o0yuenmss: OOydeHHe  OCYIIECTBIsAECTCS B  O4YHOM  (opme.
HomonauTenbHas o01eoOpa3oBarenbHas 0OO0Iepa3BUBaOIIas MporpaMma IpH
HEOOXOAMMOCTH MOXXET OBITh peaqu30oBaHa C MOMOIIBI0 COBPEMEHHBIX

AUCTaHIIMOHHBIX TEXHOJIOTUH.



@opMbl OpraHu3aium JesiTeJIbHOCTH . WHINBUyaJIbHAS, TPYIIIOBASI.

Pexxum 3aHATHI: 3 aKaJEMUYECKUX Yaca B HEJIEITIO.

3aHATHS IPOBOJATCS 2 pasa B Henento o 45 munyT (1,5 akageMudeckux daca) ¢
nepepsiBoM Ha oTAbIX B 10 MunyT (CII 2.4.3648-20).

JononuuTenbHas oOuieoOpa3oBaTenbHas oOIIepa3BUBalolias Iporpamma Mpu
HEOOXOAMMOCTH MOKET OBbITh peaJM30BaHa C IOMOIIbI0O COBPEMEHHBIX
OUCTAaHIIMOHHBIX TexHojoruil. Ilpm aucranuuoHHOM Qopme o0oOyueHUs
JUIMTENIBHOCTh 3aHATHS cokpamaercs 10 15-30 muHyT (B 3aBUCHUMOCTH OT
Bo3pacta oOydarmomuxcs ©  GOpMbl ToAa4Yd  Marepualia, €  Y4eToM

camocrosTenbHol padoTsl) (CIT 2.4.3648-20).

IHJIAHUPYEMBIE PE3YJbTATDBI

O3HaKOMUTEJIbHBIH ba3zoBbIiit Yriy0J1eHHbIT
JInynocTH - OLICHUBATH -OTBETCTBEHHOE —MOTHUBALIUS
YKW3HEHHBIE OOTHOIIICHUE K y4CHUs,  YMEHHE
CUTYyalluu C TOUYKHU YYE€HUI0, TOTOBHOCTh yOpaBiIsiTh  CBOECH
3peHusi 6€3011acHOro U CIIOCOOHOCTH K MO3HABATEIHHOMN
o0Opaza XKU3HU U CaMOpPa3BUTHUIO U NEATEIIbHOCTBIO,
COXpaHEHHUS caM000pa30BaHUIO Ha KOMMYHUKATUBHAs
310POBbBS; OCHOBE MOTHBAIINH K KOMIIETEHTHOCTh B
- OLICHUBATh 00y4YeHHUIO U npoiiecce
AKOJIOTUYECKUN PUCK IIO3HAHUIO; YYBCTBO o0OpazoBaTebHOMI,
B3aUMOOTHOIIICHU I TOpAOCTH 3a y4eOHO-
YeJI0BeKa U XUMUYECKYIO HayKYy, UCCIIE0BATENbCKOM
IPUPOJIbI; OTHOILICHHE K TPYAY, U JIpyTUX BHJIOB
LEJIEYCTPEMIICHHOCTb, NEATEIIbHOCTH.
CaMOKOHTPOJIb U
CaMOOIICHKA;
OCO3HAHHOE U
OTBETCTBEHHOE
OTHOIIICHUE K
COOCTBEHHBIM
MOCTYTKaM,;
Meranpen - c(hOpMHUPOBAHBI - chopMUPOBaAHBI - OCYUIECTBIIATh
METHBIE BJIQJICHUS HaBbIKAMU YMEHHUS aHaian3 00bEKTOB C
ONpEeNeIIsTh UEIU U B3aMMO/ICHCTBOBATH C BBIJICJICHUEM
3a/1auu, BRIOUPATh OKPY’KAIOLIUMH, CYIIIECTBEHHBIX U
CpeAcTBa BBITIOJIHATH Pa3JINYHbIC HECYIIECTBEHHBIX
peanuzanuu COITMaJIbHbIE POJIU; MIPU3HAKOB;




[IpenmeTHsI

MIOCTaBJICHHBIX - Pa3BUTHI yMEHUS OCYILIECTBIISATh
1esiei, OIleHNBaTh IPUMEHSTh CHHTE3 KaK
pe3ybTaThl CBOCH MOJTy4YCHHBIE COCTaBJICHHUE 11€JI0T0
IesITeTbHOCTH; TEOPETUYECKHE 3HAHUS U3 YacTe;
- c(OpMUPOBAHBI Ha TMPaKTUKE. - IPOBOJIUTH
yMEHUS CpaBHEHHE 10
BOCIPUHUMATH U 3aJJaHHBIM
nepepabaThIBaTh KPUTEPUSIM;
uH(pOPMAIIHIO. -yCTaHaBJIMBATh
IPUYUHHO —
CJIEZICTBEHHBIE
CBSI3H.
MoaybpHBII NPUHLIKI TOCTPOCHUS IPOTPAMMBI IIPETyCMaTPUBAET
OINKCaHUE MPEAMETHBIX PE3YJIbTATOB B K&KIOM KOHKPETHOM

®opma 00y4yeHUs OYHAA

O3HaKOMUTEILHBIN

bazoBb1i YriyOsieHHbIT

(poHTaNBbHAL B MAJIBIX IPyImax WHIUBUyaJIbHAS (TapHas)

Cnoco0sbI onpeaesieHus pe3yJibTATUBHOCTH:
- Hauanvnoui xonmponv (cenmsadps) B BHUJE BHU3YaJIbHOTO HAOJIOICHUS
negarora  3a  COOJIOAEHUMEM BOCHUTAHHUKAMH TEXHUKH OE€30MacHOCTH,
MOBEJICHUEM TP padOTe C MOCIEAYIOIINM 00CYKICHUEM;
- Tekywyuit Konmpons (6 meuenue écez2o yuebH020 200a) B BUJI€ BU3YaIbHOIO
HAOJIOICHUS TeJjarora 3a MPOLIECCOM BBIMOJHEHUS YYalUIUMUCS NPAKTUYECKUX
paboT, MPOEKTOB, UHIUBHUAYAIbHBIX 3aJlaHUN, y4acTUs B MPEIMETHOW HeJene
€CTECTBO3HAHUS,
- Ilpomesricymounuiii KoHmpoJib (memamuyecKkuil) B BUa€ NpeIMETHOM
JIMarHOCTUKH 3HAHUS JE€TbMHU MPOUJEHHBIX TEM;
- Hmozoewtii Konmpons (mait) B BUAEC U3yYCHUS U aHAIU3a MIPOAYKTOB Tpyda
ydamuxcs (IMIPOEKTOB; CcooOIIeHuH, pedeparoB), mpolecca OpraHU3aAlUU
paboThI Ha/l MPOIYKTOM U JUHAMUKU JTUYHOCTHBIX U3MEHEHUH.

Kpurepuu oueHky 3HaHMH, YMEHM M HABBIKOB IIPH 0CBOCHUUIIPOTPAMMBbI

Jlns o1leHMBaHUS CUCTEMBI 3HAHUM IPUMEHSIEeTCS 3-X OautbHas mKana (BBIACISISTCS

TPU YPOBHS: HMXXE CPEIHEro, CpPEIHUM, BBIIIE CPEIHEr0) B HWHTErpalUMh C

oOpazoBaTeIbHON

CUCTEMOM Class Dojo (URL - azpec:




https://www.classdojo.com/ru-ru/), rtne Kaxapli W3  3apPETUCTPUPOBAHHBIX

O0yJaroIIuiicss BMECTE C POIWTEISIMH CMOJKET OIIEHHBATh PE3yJIbTaThl CBOCH

YCIICBAEMOCTH U YPOBEHD TPUOOPETEHHBIX KOMIIETCHIIUI B paMKax Kypca.
XapakTepucTHKA YPOBHSI 0CBOEHHS MPOrpaMMBbl Kypca:

YpoBEeHb OCBOCHHS IIPOTPaMMBbl HMXKE CPEIHEro — 06yqa}01111/117105{ OBJIaACII

meHee yeM 50% mnpeaycMOTpPEHHBIX 3HAHUM, YMEHUN W HABBIKOB, UCIBITHIBAET
CEphE3HbIC 3aTPYOHEHUS TpH padoTe C YYCOHBIM MaTEepPHAIOM; B COCTOSHHH
BBITIOJIHATD JIMIIb MPOCTEHIINE MPAKTUYECKUE 3a]aHusl Tiefarora.

Cpennuii ypoBeHb OCBOEHHUS HPOrpaMMbl — 00bEM YCBOEHHBIX 3HAHUU,

MpUOOPETEHHBIX YMEHHM U HaBBIKOB cocTaBisieT 50-70%; paboraer ¢ y4ueOHbIM
MaTEepUAJIOM C IOMOIIBIO NEAArora; B OCHOBHOM, BBINOJIHSET 3aJaHUsl HA OCHOBE
oOpasua; yJIOBJIETBOPUTEIBHO BIIAAECET TEOPETUYECKONW MH(pOpManued IO TeMam

Kypca.

YpoBEeHb OCBOCHHS IPOTPaAMMBbI BEIIIE CPEIHETO — yanHﬁCH OBJIAACTT Ha 70

- 100% mpemxycMOTpEHHBIM HPOTPaMMON yueOHBIM TIIaHOM; paboTaeT ¢ y4eOHbIMH
MaTepuaiaMi CaMOCTOSITEIbHO, HE MCHBITBIBAET OCOOBIX TPYAHOCTEH; BBIOJIHSAET
MPAKTUYECKHE 3aJaHUS C pean3aueil COOCTBEHHBIX 3aMbICIIOB; CBOOOIHO BIaeeT
TEOpETUUECKOM HH(pOpMalmeld Mo Kypcy, yMEeT aHaJIU3UpOBaTh M INPUMEHSTh
HOJyYEHHYIO0 HH(OPMALIUIO HAa TPAKTHKE.

@opMbI KOHTPOJIS U MO/IBEAEHUS] HTOTOB:
ecoOeceOoBaHuE,
eHa0JII0IeHNE,
®IHTEPAKTUBHOE 3aHATHUE;
® AHKETHPOBAHMUE,
®BBITIOJTHEHUE TBOPUECKUX 3aJaHHM,
®TECTUPOBAHUE,
e3BpHICTHYCCKAs Oecena,

e00y4arolye Urpsl (Je10Bas urpa, UMUTAIISA ),

®TCCTUPOBAHUE,

e KOH(EPEHIIHS,

eyJacTHE B KOHKYPCax, OJIMMITHAJIaX, BHKTOPHHAX, KOH()EPEHIIUAX B TCUCHHE TO1A.


https://www.classdojo.com/ru-ru/

¢[I0ATOTOBKA M 3allUTa MTHANBHUAYAJIbHBIX ITIPOCKTOB ITO0 OCBOCHHIO MOI[y.HGfI;
®[I0ATOTOBKA U 3allUTa MHAWBUAYAJIbHBIX IIPOCKTOB B KOHIIC yqe6Horo roaa.

YueOHBIN JIAH

Ne Mopynu nporpaMmel KommmuectBo vacos
Teopus [IpakTuka Hroro
1 BemecTBa BOKpyT Hac 6 26 32
2 JlaGopaTopus IOHOTO XMMHKa 9 36 45
3 XUMUS 1 OKpY>Karolasi cpeja. 6 25 31
Hroro 21 87 108

Moayasb 1 «BemecTtBa BOKPYr HAC»

Heabr — chopMupoBaTh 3HaHUS O BEHIECTBAX U HUX CBOWCTBAX, OIICHUTH

MHOT000pa3ue BEUECTB U BO3MOKHOCTH MX MPEBpPALIEHUM, Pa3BUTh HABBIK

dbopMynMpoOBaHMsS TUIMOTE3 MW  BBIBOJJOB HAa OCHOBE PE3YJIbTATOB
HKCIIEPUMEHTA.

YpoBHH 3anaun [Ipornosupye = Kpurepu | IIpumensiemsr | ®opMel u
OCBOCHHA MOZyJIs MbIE n € METObI U METOIbI
TporpamMm npeqmernsie | ONPCACHIC | rexwonornn | guarnocTH
bl MOJTYJISI HUS

PE3YTBTATHL | pyenery KU
BIX
pe3ynbTar
OB
O3HAKOMH | - - -X0J1 Texnonoruu: | HaGmronen
TEILHBIN | TIPEIOCTAB TEXHUK | BBITIOJHE | Pa3BHUBAIOIICT | HE
UTh y HUS 0 00y4YeHHUs;, | TECTUpPOBa
nepBoHava | 0€30MacHOCTH | TabopaTo | BHYTPHUTPYII | HUE
JIbHBIC npu paboTe C | pHBIX oBas
3HAHUS nabopaTopHbl | paboT; muddepennu
oOJactTu MU - anus UIst
XUMUH. MaTepHallaMH | COOMIOZIE | OpraHU3AINH
- " HUE oOy4deHus Ha
MO3HAKOMH | O0OPYZIOBAaHU | MPABHII pazHOM
Th C e M; TEXHUKA | YPOBHE,
npaBujIaMu 0e30macH | TUYHOCTHO-
TEXHUKH OCTH OpHUEHTHPOBA
0e301acHocC HHas
TH TIPU TEXHOJIOTHS,




IPOBEIICHU
"

Jaboparop
HBIX padoT;

reIaroruka
COTPYJIHHYE
CTBA.
MeTobl:
bpoHTaNBH
as pabora ¢
YUUTEIIEM,
HarJIsIHbIN,
CJIOBECHBIN
METOJI
o0y4eHus.

0a30BbII

MIPOBOJIUAT
b
Ka4eCTBEH
HBIA U
KOJIMYECTB
CHHBIN
aHaJn3
BEILICCTB

-OCHOBHEIE
IIOHATHS,
OTHOCSIITEC
K
XUMHYECKOM
yH
OHOXUMHYEC
KOMY
HCCJICIOBAaHU
IM

-X0J1
BBITIOJTHE
HUS
nabopar
OPHBIX
paboTt

coOrone
HHe
TIpaBUJI
TEXHUKH
Oe3omac
HOCTH

Texnonoruu
pa3BUBAIOLIE
ro
00yueHus;
JImaHnocTtHO-
OPUEHTHUPOB
aHHasg
TEXHOJIOT U,
Ilemaroruka
COTpYJIHUYE
CTBa.
MeTtoapl:
pEIPONYKTH
BHBIN

METO/;
BOCIPOU3BE
JICHUE U
MTOBTOPEHUE
crocoba
JIEATEIILHOCT
U 110
3aJIaHUSAM
IEarora;
MeTtonabl
pa3BUTHUSA
CaMOCTOSITEI
BHOCTH.

HabGmrone
HHE,
aHKETHUPO
BaHHE,
oTpoc




yTIIyos - - -X0[ TEXHOJIOTUM | HAOIIONE
CHHBIN ucciaeqop | TOCJICAOBATC | prinonme | passeBarolne | HUeE,

aTh QI(;I;ZCTI’ HUSA ro o TECTUPOB
BEIIECTBA | paGoThr; nabopar | oOydeHus; aHue,
: -CO3/IaBATH OPHBIX BHYTPUTPYIT | aHKETHPO
OKpY’Karo HecIOKHbBIE pabor; oBast BaHMHE,
1[Me Hac IPOEKTEI - mubdepeHir | 3adeTHBIC
1o coOson | uarus s Meponpus
KPUTEPHA | pavikax eHHE OpraHu3amyd | THf,
M npoxBmken | PaBUI U o0yueHusi | KOHKypca
XUMHUYECK | ;g 110 TEXHUKU H
ux MOIYJTIO. Oe3omac | a pasHOM
IIOKa3aTe HOCTH YpOBHE,
JIeH U JIMYHOCTHO-
buzndeck OPUECHTHUPOB
150:¢ aHHas
XapaKTep TEXHOJIOT U
HUCTHK ,

TeJaroruk

a

COTPYIHUY

€CTBa,

aJlalITUBH

as

TEXHOJIOT

usl.

MeTosl:

YacTruyHO-

ITOMCKOBBIE

WIN

IBPUCTHYECC

KHe, a

TaK¥Ke

TBOPYECKHUE

:

HCCIEI0BAT

€JIbCKHUE

MIPOCKTHBIC.

Brauane o0pa3oBaTenpbHOrO MpoIlecca TeaaroroM IPOBOAUTCS BXOIHAS
JMArHOCTHKA B BHJIC aHKETHPOBaHUA. B X0Je KOTOPOTO yCTaHABIMBAETCS YPOBEHD
3HaHUN 00YyYarOIIErocs.

B pesynbrate OCBOEHHS MOJIyJS MPOBOAMUTCA HNPOMEKYTOUHAS IPOBEPKA



3HaHWN oOydJarommxcs B ¢GopMe Ompoca, IMO3BOJSIONIETO BBISBUTH YCBOCHHE
Marepuana o0yJaromuMucs. Pe3yabTaTel earorndecKoro MOHUTOPHUHTA 3aHOCSTCS
[IeJIaroroM B «JIMCT qMarHOCTUKN.

Y4eOHOo- TeMaTHYeCKHH IIAH MOAYJIA

«Bemecrsa BOKpyr Hac»

Ne Tema 3anATUA KounuecTBo yacos
Teopus | npaktuka | Beero | JlessiTeIbHOCTH
1 | Bemectsa. [Ipuemsl 1 2 3 HaoOmronenue,

oOparreHus ¢ Oecena, onpoc
BCIIECTBAMH.

2 | IIporeccel, mpoTeKaroe 1 2 3 Habmonenue,
BOKpVYT. Oecenia, onpoc

3 | CoBpeMeHHbIC OTKPHITHSA B 1 2 3 Ha6mronenwue,
xumun. CoBpeMEHHbIC HKCIIEPUMEHT
npodeccuu, CBI3aHHbBIE C
XUMHEN.

4 | Xumus Ha KyXHE. 1 8 9 Hab6mronenwue,

DKCIICPUMEHT,
Oecena
5 | JlomamiHss anTeyka. 1 8 9 Habmonenue,
DKCIICPUMEHT,
Oecena

6 | XuMuueckoe 1 2 3 HaoOmroneunue,
MIPOU3BOJICTBO. oecena, onpoc
r.HoBoKy#iOBbIIIeBCK-
rOpoJl XUMHUHU

7 | DKCKypcus B My3ei 1 2 3 DKCKypcus
TpynoBou ciassl HIT3
Hroro 6 26 32

Conep:xkanue nporpammbl 1 moayast «XumMusi BOKpYr Hac»

Tema Ne 1. BemectBa. Ilpuembl o0panieHus ¢ BemecTBaMu
Teopua. W3ydeHue TmpaBwil TEXHUKU O€30MACHOCTH, MPEAYyNPEKIAIOMUX U
3anpenaronux 3HakoB. [lepBast momoib. [IpoTuBONOXKapHBIE CPEACTBA 3AIIUTHI.
3HAKOMCTBO C BEIIECTBAMM, BCTpEYalOMMMUCA B ObITY. OTiWuYue BEHIECTB IO
¢bu3MYeCcKUM  CBOMCTBAM: arperaTHOe COCTOSIHME, I1IBET, 3amax, BKYC,
pactBopuMocTh. [lpaBuna XpaHeHus BemiecTB B Jjabopatopuu. TOKCHYHOCTH

BCUICCTB AJIA JKHMBBIX OPraHU3MOB OIIPCACIIACTCA MX XUMHUUYCCKUMU CBOfICTBaMH,



UX CIMOCOOHOCTBIO BCTyNAaTh B XMMHUecKue peakuuu. [IpaBuima orGopa BeliecTB
(TBepAble, MOPOLIKOOOPa3HbIe, KUIKKE, BOJIHBIE PAaCTBOPBI, 0COO0E BHUMAHHE —
paboTa TOJIBKO C MaJIbIMU OObEMaMHU BEILIECTB).
Ilpakmuxa. 3HakOMCTBO C J1aDOpaTOPHBIM O00OPYJAOBaHUEM: CTEKJISHHAS MOCya
(XMMHYECKHE CTaKaHbl, KOJIObI, BOPOHKH, JCIUTEIbHbIE BOPDOHKH, MEPHAs MTOCY/a),
BECHI, IITATUBBI JJIs1 MPOOUPOK U MPUOOPOB, HarpeBaTEIbHBIA MPUOOP-CIIUPTOBKA,
dapbopoBass mocyma u gp. [IpaBunma HarpeBaHus TPOOHUPOK C BOJHBIMH
pactBopamu. PaboTa co mraTuBoMm.

Tema Ne 2. IIpoueccol, mnpoTekamue BOKPYr
Teopua. Metonpl mMO3HaHUSL B ecTecTBO3HaHWMU. HaOmrogeHue. DKCHEpUMEHT.
MonenupoBanue. YciaoBHus NpPOBEACHHUS HAONIOACHHUS KaK OCHOBHOTO MeETOJa
MO3HAHUA. MBICTUTENBHBIA U PEABHBIA 3KCIIEPUMEHT. Y HUBEPCAJIbHBIE 3HAHUS
YeJI0BEYECTBA HAa OCHOBE HaOmtoeHus. Pu3nyecKrue 1 XUMUYECKUE SIBJICHHUS.
Ilpakmuka. CriocoObl OYMCTKU BELIECTB OT MPUMECEH U pa3felieHus cMecei.
@unsrpoBanue. Ileperonka. Kpucrammsanus. Paznenenne ¢ moMomp0 MarHura,
JICIIUTEIIBHOM ~ BOPOHKM.  DBpOYHOBCKOE — JBIKEHHE  IIOJ  MHUKPOCKOIIOM.
OOnHapyxeHue xupa B CEMEHaxX MNojJcojiHeyHuka. OOHapyKeHHe Kpaxmana B
kaptodene. OOHapyX eHHE YIVIEKHCIOrO Ta3a B  BBIIBIXa€MOM  BO3JYyXE.

Jlo0GaBiieHre TUMOHHOM KUCJIOTHI B yail. OdopmiieHrne padoThI.

HazsBaunwue ormbiTa Kak BpImmoaasiim Yro mabiaroganu

Tema Ne 3. CoBpeMeHHbIE OTKPBITHSI B XUMHH
Teopusa. XvuMu4eckuil aHaiau3 U 00JIaCTU MPUMEHEHHS XWMHUYECKOrO aHalu3a.

TpeboBanus, NOpeabsBIsSEMble K aHAIUTHYECKUM peakiusaM. Kiaccudukaius
XAMUYECKUX PEAKIMA MW YCIOBUS UX mnpoBeacHus. llonmydyeHue pes3uHsl,
MIacTMacchl, TKaHeH W Jpyrux wmarepuanioB. CoBpemeHHBIE Tmpodeccun,
CBSI3aHHBIC C XUMHUEH.

Ilpakmuxka. TlomydyeHne  HEpPaCTBOPUMBIX M Ta3000pa3HBIX  BEIIECTB.
YcTaHOBJIEHME COCTaBa BENIECTBA MO KAYECTBCHHBI PU3HAKAM.

Tema Ne 4 XuMusi Ha KyxHe



Teopusn. IloBapennas conb u €€ cBoucrBa. lIpuMeHeHue xyopuza HaTpus B
X035MCTBEHHOM JesTenbHOCTH yenoBeka. Korga conp — sia. [lokazarens Bogopoaa-
pH, rpaHuiel 3HaYCHUN.
Ilpakmuxa. VI3ydyeHne NpoayKTOB MUTAHUS, IPUMEHSAEMbIX B TIOBCETHEBHOM
KU3HU U Ha KyxHe. M3yueHne cocTtaBa Mo 3TUKETKaM, JOKa3aTEIbCTBO
MPUCYTCTBHS HEKOTOPBIX BEILIECTB IKCIIEPUMEHTANLHO (onpeaenenue pH,
pPacTBOPUMOCTH B BOJIE, HAIMYME MUIIEBBIX J00ABOK). BbINoIHEHNE TPOEKTHBIX
paboT ¢ OTHUM U3 POJAYKTOB MUTAHUS WM NPUIIPAB (caxap, COlb, TUMOHHAs
KHCJIOTa, COJa, Yail, yKCyCHasl KMCJI0Ta, MOJIOKO, Ko(e). 3anmra CBOuxX
UCCIIEIOBATENbCKUX padoT
Tema Ne 5. JloMmamHsAs anTe4yka
Teopua. JlexapctBa. CpOKH rOJHOCTH nekapctB. Kiaccudukanus JexapcTs.
Oo6e30onuBatomue cpencrtsa. AHTHOMOTHKHU. [IpoTHBOamiepruueckue cpeacTsa.
Buramunsl. Hasnauenue nexapctB. IIporuBomokasanus. Ilouemy Henb3s
yHoTpeOJIATh JIeKapcTBa 0€3 Ha3HAUYCHUS Bpaya.
Ilpakmuka. XuUMUYECKHE ONBITHI C TEPOKCUIOM BOJOPOJAA, AaCIHUPUHOM,
JIMMOHHOM KHUCJIOTOM, MUILIEBOM cOM0M. XUMHUUECKas 3Mesl.
Tema Ne 6. XumMuueckoe npou3BOACTBO,
r. HoBoKy#iObIlIeBCK — TOPOJ XUMHH.
Teopusa. Bunpl xuMuueckux npeanpustuid. [lomydeHue pa3nuyHbIX BENIECTB HA
XUMHUYECKUX MPEANPUATHAX. 3HAKOMCTBO ¢ IpeanpusTusaMu r. HoBokyiObImeBcK.
Ilpakmuxa. Vrpa-xBect, koMaHiHas urpa r.HoBoKyHOBIIIIEBCK-3TO rOPOJ XUMHH.
Tema Ne 7. Jkckypeus B My3ei Tpyaosou caasbl HII3.
[Tocemenne mysest HIT3.

r. HoBokyiiObimeBck, yi. beaunckoro 1, IK

Moayas 2 «JlabopaTropusi DHOTO XUMHKA»
Heab — chopmMupoBaTh 3HAHUS O XHMHYECKOM SKCIIEPUMEHTE, OICHUTH
BO3JICHCTBUSI PA3JMYHBIX BEIIECTB HA COCTOSHUE 30POBbS, Pa3BUTh HABBIK

(bOpMyanOBaHI/IH T'UIIOTC3 U BBIBOJIOB HA OCHOBC PC3YJIbTATOB OKCIICPUMCHTA.



Yposuu | 3amauu Moayns | [Ipornosupyem | Kpurepuu [Tpumensiemble DopMbl
OCBOCHMA ble OIIPCACICHU METOIbl U U METOIbI
1;?;23[2;\%4 peMETHbIC pen I\ZICTHBIX TEXHOJIOTHH JMarHoc

PE3YIBTATHL | pony i ratoR TUKU
O3HAKOMH | - U3YYUTH -paccMOTpPEHUE | -XOJ Texnonoruu: Habumon
T €BHBIA | DJIEMEHTAPHBIC | JIOTHYECKUX BBITIOJTHEHUS | Pa3BUBAIOIIETO €HUue
XUMHUYECKHUE 3aja4 s nabopaTopH | oOydeHHS; TECTUPOB
B3aMMOJICUCTB | TTOJTYYCHUS BIX [EOOT, BHYTPHUTPYIIIIOBAsl | aHUE
U BEIIECTB, - muddepeHnmanus
- IO3HAKOMUTH | UCTIOJB3YS coOJIfoicHUE | J1JIs OpraHu3alun
C TPIBvI MOJIPyYHbIE paBuI oOy4eHus Ha
TEXHUKU MaTepuayibl U | TEXHUKU Pa3HOM ypOBHE,
Oe3omacHocTH | 00opyAoBaHHE | 0€30MacHOCT | IUYHOCTHO-
npu u OpPUEHTHUPOBAHHH
IPOBEICHUU TEXHOJIOT U,
71a060paTOPHBIX [elaroruka
pabor; COTPYAHHUYECTBA.
Meronsl:
(dbpoHTaNIbHAS
pabora ¢
YUUTEIIEM,
HarJIsIHbIN,
CJIOBECHBIN
METOJ 00yUYEeHUSI.
0a3oBBIA | -1POBOAUTE -OCHOBHBIE -X0J1 TexHomoruu Habmto
KAueCTBCHHBIN | TTOHATHS, BEITIOJITHCHH | Pa3BUBAIOIICTO JIeHuE,
u OTHOCAIITHECT | 5 o0yJecHUS; aHKETHP
KOJINYECTBEHH | K nabopatopH | JIugyHOCTHO- OBAaHMUE,
BI aHAJTU3 XUMUYECKOMY | BIX paboT OpPUEHTUPOBAHHASl | OIMpPOC
BEILIECTB u - TEXHOJIOTHUS,;
ouoxumuueck | cobmonmenu | Ilemaroruka
oMy € TpaBuII COTPY/JHHYECTBA.
UCCJICIOBAHUS | TEXHUKHU Meronpt:
M 06e30macHOC | PenpoyKTUBHBIN
™ METOJ;
BOCIIPOU3BEICHUE
Y IIOBTOPCHUE
crocoba
NEATEIIbHOCTH TI0
3aJIaHUSM
TEJarora;
Metoanl
pa3BUTHS
CaMOCTOATEIIBHOC

TH.




yray0biae | -ucciaenoBath | - -XO0J1 TEXHOJIOTUU HAOIIO]
HHBIN BEIIECTBA, HOCICAOBATCT | ppirjoiHeHn | pa3sBEBAIOILETO O eHue,
OKPY KaIoIIne E%%CTTI‘)I;;XOM s oOyJCHMS; TECTUPO
HAC I10 P — 7abopaTOpH | BHYTPHUTPYIINIOBAs | BaHUE,
KpUTEPUSIM HECIIOMKHDBIC BIX PadoT; muddepeHan | aHKETHP
XHMHECKHX mpOCKTHl B | S IS OBaHMe,
moKa3aresei paMKax coOIroIcH OpraHU3aIAH 3a4CTHEI
U [IPOIBHKEHH ue paBul oOy4eHHs] Ha e
bu3IIecKuX 4 10 TEXHUKH Pa3HOM ypOBHE, MepoTIp
XapaKTEPUCT MOIYITIO. 0e301macHo JUYHOCTHO- USTHSA,
UK CTH OpUEHTHPOBAaHHA | KOHKYD
- cO3/1aBaTh sl TEXHOJIOTHS, ca.
MIPOCKTHI, IeJaroruka
OTHUPasCh HA COTPYIHHUYECTBA
COOCTBEHHBIE ,
3HAHMS aJanTUBHAs
TEXHOJIOT .
MeTtoasr:
YacTtuaHo-
ITIOMCKOBBIC WJIN
IBPUCTHUYECKHE,
a TakKe
TBOPYECKHE,
HCCIICIOBATEIIbCK
1€ TIPOCKTHBIC.
Y4eOHO- TeMaTHYEeCKHH TIAH MOAYJIA
«JlabopaTopusi DHOT0 XUMHMKA»
Ne Tema 3aHsATHSA KosimyecTBO 4acos
Teopus | mpakTtuka | Beero | JlessTesibHOCTH
1 | [Inams. U3ydyenue 1 2 3 Hab6mronenwue,
CTPOCHHUS TIJITAMEHH. Oecena,
AKCTICPUMEHT
2 | Ungukatopsl. 1 2 3 HaOmroneunue,
Harypanbsubie u Oecena,
CUHTCTUYECKUE. AKCTICPUMEHT
3 | Cmecu. CnocoOsl 1 5 6 HabGmonenne,
paszeycHus BEIIECTB. OKCIICPUMEHT,
Oecena
4 | Ocobennoctu mpodeccun 1 2 3 3aHsTHE HA
JabopaHTa  XMMHUYECKOTO 6aze HHXT




aHaJM3a

5 | OcHOBBI  aHAJIUTHUYECKOU 1 2 3 DKCIIEpUMEHT,
XUMHH. HaOIII0/IeHNE

6 | [Ipumenenue pu3mIeCKUx 3 3 3ansiTue B
METOA0B aHAJIN3a I HHXT
W3YYCHUS PA3TUIHBIX
MOKa3aTesen KauyecTna
MIPOTYKITHH.

7 | IlpumeHeHre XUMHUYECKUX 3 3 3aHsTHE B
METOJIOB aHajIMu3a JIsd HHXT
U3YUCHUS PA3TUUHBIX
MoKasaresiel KauecTna
POJTYKITUU.

8 | CycmeH3uu u dMyJIbCHUA 1 5 6 becena,

AKCIICPUMECHT

9 | PactBopuMOCT®S. 1 5 6 Hab6nronenwue,

DKCIICPUMEHT,
Oecena

10 | Pemenue 3aga4u Ha 2 7 9 HaOmroneunue,
oTpeseeHue 6ecena, omnpoc,
KOHIIEHTpAIMHU BEIIECTRA. HKCIIEPUMEHT,

penieHue 3aaau
Uroro 9 36 45

Conepsxkanue nporpamMmmsbl 2 moayJis «Jlaboparopusi OHOT0O XUMHKA»
Tema Ne 1. Ilnams. U3yyeHue CTpOCHUS IJIAMEHH.

Teopusa. CruptoBka. I'azoBas ropenka. Ilmutka. Bopsnas Oans.
Hasnauenue HarpeBarenbHbIX TpUOOpPOB. M3ydeHrne CnupTOBKU: COCTABHBIE YAaCTH
u ux Qyskuus. [oprouee TOIIMBO [Jii CHOUPTOBOK: OSTUJIOBBIA  CIHPT.
Oco0OeHHOCTH peaklud TOPEHHs: BblAelieHne Teria U ceta. Cyxoe Troprouee.
Hcnonp3oBanne TUTIIEM NPU NPOKAIMBAHUM BellecTB. Ha3zHaueHuwe omnepanuu
MPOKAJIMBAHUSL.

Ilpakmuka. N3y4yenue crpoenus miaamenu. M3yuenne npubopa /st BhITapUBaHUS
coJiei. MI300pakeHune yacTeit mpuOOpOB Ha PUCYHKE.

Tema Ne 2. Unaukatopbl. HaTypanbHble 1 CHHTETHYECKHE.
Teopusa. MeTunoBsiii OpaHXeHbBIN, JTaKMYC, peHondTanenH. AHTOIIMAHBI.

Ilpakmuxka. OnpeneneHue xapakrepa Cpejibl pa3JIMYHbIX BEIIECTB.




Tema Ne 3. Cmecu. CriocoOblI pa3aejieHusl BelIeCTB.
Teopusa. Cmecu. OTHOPOIHBIE U HEOHOPOAHBIE. MeTObI pa3ielieHUs] CMECEH.
Ilpakmuxka. O4ducTKa TBEPIbIX U KUIAKUX BEIIECTB OT IIpUMECEH.

Tema Ne 4. Ocobennoctu npodeccru 1a00paHTa XUMHYECKOT0 AaHAJIN3A.
3ansitue B HHXT.
Tema Ne 5. OCHOBBI AHAJIUTHYCCKON XUMHH.
Teopusa. Amnanutuueckas xumus. KadecTBeHHble peakiuu. Pacno3naBanue

BEIICCTB.
Ilpakmuxka. TlonydeHue ra3o00pa3HbIX W HEPACTBOPUMBIX BellecTB. [lomyueHue
OKpaIIE€HHBIX U 00ECIIBEYCHHBIX BEIIIECTB.
Tema Ne 6. IIpyumeHenue (pU3uIeCKMX METOI0B  AHAJIM3A IJIA U3YYCHUS
Pa3JIMYHbIX MOKA3aTe/Ied Ka4eCTBA NMPOAYKIUHM.

3ansatue B HHXT.
Tema Ne /. [IpyuMeHeHHe XMMUYECKHUX METOA0B AHAJIU3A VISl U3YYeHUS
Pa3IMYHBIX MOKA3aTeJiell KayecTBa NPOAYKIIHU.
3anatue B HHXT
Tema Ne 8. CycneH3um U 3MyJIbCHH.

Teopus. TeopeTHUECKUE CBEJACHUS O CYCIICH3USX U IMYJIbCUSX B OBITY U MPUPOJIE.
Ilpakmuka. 1IpuroToBICHUE CYCIIEH3UU U AMYJIbCUN U3 XUMUYECKUX BELIECTB U B
OBITY.
Tema Ne 9. PactBOpuMOCTb.

Teopua. PactBopuMoCTbh. PacueTHbie 3a1aun HA ONIPEAEIICHUE PACTBOPUMOCTH.
Ilpakmuka. V3yueHue npoiiecca KpUCTANIO00pa30BaHUs JJIsl Pa3IMUHbBIX COJICH.
Bripammsanue KpucCTasios.

Tema Ne 10. Pemienue 3a1a4 Ha onpeaejieHue KOHIEHTPALIMU BellecTBA.
Teopusa. KoHlieHTpanus IpolEHTHAs, MOJIIpHAs, HOpMaJlbHasl.
Ilpakmuka. 1IpuroroBneHne pacTBopa 3aJaHHOW KOHLICHTPALIUH.
Pemienre pacy€THbIX 3aJay HAa UW3MEHEHHE KOHIEHTpPAIMW pacTBOpa IMpH

I[O63BJ'I€HI/II/I BOJbI MJIKN PACTBOPHUMOI'O BCIICCTBA.

MoayJib 3. «XuMHS M OKPY’KAIOLIAs CPeiay



Hear -

W3Yy4YUTh

OMOXUMHUYECKUI

CcoCTaB

OKpYKarolen

cpensl,

OKCIICPUMCHTAJIbHO JIOKa3aTb BJIWAHHWC Pa3/IMYHbBIX BCIICCTB Ha OJSKOJIOIHUIO,

chopmupoBaTh OEPEKHOE OTHOILIIEHUE K OKPYKAIOIIeH cpefe.

YpoBHH 3anaumn IIpornosupyem | Kpurepun | IIpumensembie | Popmbl U
OCBOCHMUS MOTYJIS bIC OTIpeeICHUS METOJIBI U METOJIBI
IPOTPaMMBbl MpeAMETHbIE | TMPEIMETHBIX TEXHOJIOTUH | JHArHOCTH

MOYJIs pe3yJIbTaThl PEe3yJIbTaTOB KU
O3HAaKOMHT | -O3HAKOMHUTH | - -X0/JI TexHomorumu: Habmonen
CIIbHBIN v CIIOCOOCTBOBAT | BBIIMOJHEHUS | Pa3BHBAIOIICTO | K€,

CYIIECTBYIOII | b Pa3BUTHIO 71a00paTOpHBI | OOYUYCHUS; TECTUPOBaH
UMH 9KO-TIPUBBIYEK; | X padoT; BHYTPUTPYIITIO | U€
JKOJIOTHYECK | - -coOMIOcHNEe | Bas
MU chopmMupoBaTh | MPaBUII nuddepennuail
npoOJjeMaMy; | HaBBIKH TEXHHKH ust
MPOEKTUPOBaH | OezonacHocTH | s
U, OpraHU3aIHH
00yueHHUs Ha
pPa3HOMYPOBHE,
JTUYHOCTHO-
OPHEHTUPOBAH
Has
TEXHOJIOT U,
relaroruka
COTPYIHUYECTB
a.MeTopr:
dbpoHTaNBHAS
pabotac
YAUTETIEM,
HAaIJIsIHBIN,
CJIOBECHBIM
Me
TO100OY4YECHHUSI.
0a30BbIil -U3YUYUTh -0CO3HATh -X0J Texnosorun HaOumrox
CITOCOOBI CBOIO BBIIIOJTHEHHU u HHE,
nepepaboTK | 3HAYMMOCTBB | 4 pa3BUBalO AHKETUPO
1 OTXOJIOB; I[ETIOYKE moopaTopH 111 (SIY0) BaHUE,
BBISIBUTH «YenoBek- BIX PaboT; o0yJeHMS oTpoc
[MOJIE3HBIE 00111eCTBO- - -
NPUBBIYKK C | TIPHPOIAN. coomogenne | JIMYHOCTHO
(1% TIpaBUI -
MHUHUMH3ALI TEXHHKH OPHUEHTHPO
" Oe30macHOCT | BaHHas
HETaTUBHOT'O u TEXHOJIOTU




BO3JEUCTBUS
Ha
OKPYXKaroILy
10 cpeny

s,
Ilenaroruka
COTPYAHUYECT
Ba. MeTobI:
Penponykrus
HBIA METO/I;
Bocmpoussene
HHUE U
MTOBTOPEHHUE
criocoba
JIeATEIILHOCTH
M03aJaHusIM
rejarora;
MeTtobl
pa3BUTHS
CaMOCTOSTEIIb
HOCTH.

yrayOJaeHH
19171

chopmupoBa
Th
MBIIIICHHE

«Jymait
rI100aJIBHO,
NENCTBYU
JIOKaJIBHOY.

-CTPEMUTHCA
K
MHUHHMHA3aIU
5
HETraTUBHOT'O
BO3/ICUCTBUS
Ha
KOMIIOHEHTBI
OC;
MPAKTUYECKOT
0
HCHOJIb30BaHU
i JKO-
MIPUBBIYEK.

-X0JI
BBITTOJIHEHU

o
nabopaTopH
BIX paboT;
-coOJIroicHue
TIpaBUI
TEXHUKU
0e301acHoOCT
51

Texuomorun
pa3BUBAOLIET
0 oOy4eHus;

BuyTpurpynm
OB4

nuddepenima

U

TSt

OpraHu3aluu

o0yueHus Ha

pa3HOM

YPOBHE,

JUYHOCTHO-

OpPUEHTHUPOBA

HHas

TEXHOJIOT S,

1e1aroruK

a

COTPYJIHU

YeCTBa,

aJlalITUBH

ast

TEXHOJIOT

usl.

MeTtoppr:

YactuuHo-

MTOUCKOBBIE
WIn

HaoOmrone
HHE,
TECTHUPOB
aHue,
aHKETHUPO
BaHHE,
3a4eTHBIE
MEPOTIPH
SITUS,
KOHKypca




IBPUCTHYECK
He,a TaKKe
TBOpPYECKHE,
HCCle0BaTe
JIbCKHE,
MIPOCKTHBIC.

Y4eOHO- TeMaTHYECKHUI TUIAH MOXYJIS

«XUMHUS M OKPY:KAIOIIAsI CPeaay

Ne Tema 3aHaTus Koaun4yecTBO 4acoB
Teopusi | mpaktuka | Bcero | JlesitesibHOCTH
1 | Xumus u npo6ieMsl 1 5 6 HaOmroneunue,
OKpY’KaroIen Cpebl. Oecena,
AKCTIIEPUMEHT
2 | Boma. Dxonorus 1 2 3 Hab6mronenue,
BOJIOEMOB. AKCIICPUMEHT,
Oecena
3 | U3yuenue 3 3 3anstue 8 HHXT
TEXHOJIOTHN OYHMCTKHU
BOJIbI. 3HAKOMCTBO C
npodeccuert 3K0JIOT.
4 | Yriaexkucablii 5 1 2 3 HaOmroneunue,
YTapHBINA Ta3bl. AKCIICPUMEHT,
Oecena
5 | Atmocdepa. O30H. 1 2 3 Hab6nronenwue,
[TapHHUKOBBIN JKCIIEpUMEHT,
ahdexr. Oecena
6 | MunepanbHbIC 1 5 6 OKCIIEpUMEHT,
ynoOpeHuss W UX HaOJII0/ICHHE
BIIMSIHUE Ha TOYBY U
pacTeHHS.
7 | BeimosHenue u 1 6 7 HaoOmroneunue,
3aIlKTa IPOSKTOB Oecena, ompoc,
AKCIICPUMECHT
Hroro 6 25 31

Conep:xkanue nporpaMmmbl 3 MoayJ sl «XMMUS M OKPY:KaOUIAs CPpeaay




Tema Ne 1. Xumus u npo0dJieMbl OKpy:KaoLieil cpeabl.
Teopusa. Dxonorus. BausiHue AesSTENbHOCTH YEJIOBEKA HA OKPYKAIOLIYIO CPELy.
Ilpakmuxa. OueHKa 3K0JI0TUYECKOTO COCTOSIHUS TOMEILICHHS.
Tema Ne 2. Boga. Jko/10rusi BOA0€MOB.
Teopusa. Bopa. Boanbie pecypchl. DKOJOTMYECKHE MPOOJEMBbI BOJOEMOB.
3HaKOMCTBO C npodeccruent IKOJIOT.
Ilpakmuka. AHanu3 BOABI Ha COJAEPKAHUE B HEW NPHUMECEH, OLIEHKA >KECTKOCTH
BOJIbI.
Tema Ne 3. U3ydyeHue T€XHOJIOTHN OYMCTKH BOJBI.
3ansatue B HHXT
Tema Ne 4. YriieKucJblii M yrapHblil ra3bl
Teopua. Oxcupnel yriaepoaa. VX BIMsHHE HA OKPYXKAIOUIYIO CPENy.
Ilpakmuxka. KauectBennoe omnpenenenne CO, B pactBopax. OLeHKa CoaepKaHus
YTJIEKHUCIIOTO Ta3a B IOMEIICHHH.
Tema Ne 5. Atmocdepa. O30n. IlapaukoBbiii 3¢ dexT.
Teopus. Atmochepa. CocraB Bo3ayxa. O30HOBBIM CIIOH. ODKOJOTHYCCKHE
POOJIEMBI, CBSI3aHHBIE C HAPYIIEHHUEM 030HOBOTO CJOS.
Ilpakmuxa. IlonyyeHue 030Ha W OIBITHI C HUM, MOJEIMPOBAHHWE MapHUKOBOIO
s dexra.
Tema Ne 6. MuHepajibHbIe y100peHUs U UX BJIUAHME HA MIOYBY U PACTCHUS.
Teopusa. MunepanbHbie yaoOpeHus. MUKPO U MaKpOIJIEMEHTHI.
Ilpakmuka. AHanu3 BIUSIHUS MUHEPAIbHBIX YIOOPEHUN HA SKOCUCTEMY.
Tema Ne 7. BolnojiHeHHe M 321UTA NPOCKTOB

Br160op TeMbI mpoekTa, Tuiad paboThl, opopMIICHHE MPOEKTa

HpI/IMepHI)Ie TEMbI IJIA IIOATOTOBKH IPOCKTOB YYAIITUMMUCH



onkowbdrE

7.
8.

9.

AHaJIN3 KaueCcTBa MUILIEBBIX MTPOTYKTOB.

AHaJIN3 JEKAPCTBEHHBIX MPEMAPATOB.

Apomareparnusi.

bezonacHoe nuranue. OneHKa KauecTBa MPOTYKTOB TUTAHUS.
buonornyecku akTUBHBIE TOOABKU: MPpOQaHaIus Ui MOoJIb3a?
BbITOBBIE PUIIBTPHI 17151 OUUCTKH BOJIOIIPOBOIHOM BOJIBI U CIIOCO0 UX
pereHepanuu.

BxycHoe — HeBkycHOe. O NMUIIEBBIX 100aBKaXx.

Bnuser - mu pH Boap! Ha pocT 600OBBIX.

BrnusiHue TsOKENIBIX METAIUIOB HA PACTEHUS TOPOXa.

10.Bpen sHEpreTHIECKUX HATMTKOB.



METOINYECKOE OBECIIEYEHHE

ITPOI'PAMMBI

Memoowl opeanuzayuu yuebHO-80CNUMAMeNbHO20

npoyecca

O3HaKOMUTEIBHBIHN

bazoBrlit

VYriy6neHHbIit

OJIHOBpEMEHHasI
paboTa co Bcei
CPYNIION, METOJ
TOKa3a u
JIEMOHCTpAIINH,
CJIOBECHBIEMETO/IBI,
METOJI UTPOBOM
CUTYyalluu

PETIPOAYKTHBHBIH
METO/I:
BOCIIPOU3BEICHHE U
MOBTOPEHHE CIIocoda
AESITETLHOCTH TIO
3aJaHUsMIIeIarora,
METOJ pa3BUTHSI
CaMOCTOSITENIbHOCTH,
METOJ TPOEKTOB

JaCTUYIHO-
MTOMCKOBEIE,
IBPECTHUYECKHE,
METOJT Pa3BUTHS
TBOPYECKOTO
CO3HaHHS,
HCCJIEI0BATEIIbCKHI
METO]T,METO]T
MIPOEKTOB,
METO]T
HACTaBHUYECTBA,
METO/T pabOTHI 11O
WHIWBUIYATBHOMY
o0pa3oBaTebHOMY

MapuipyTy

Cneyuguxa yuebHoU oessmenbHOCmuU

YpoBHU

Crnenudrika yaeOHOM 1eITeIbHOCTH

O3HaAKOMUTEIBHBIN

Co3znanue n300pakeHUi, BBITIOJIHEHNE
HECJIOKHBIX pabOT BOrpaHUYEHHOM

KOJINYCCTBC.

bazosBreiit

Coznanue nu300paxeHuil, MPOCTBIX
rpaduyecKux MPoayKTOB. AKTHBHOE
y4acTHE B IOCYTOBBIX MEPOTIPUATHSX.
Yyactre B KOHKypcax Ha ypOBHE

YUPCKACHUA U MYHULUIIAJIBHOI'O YPOBHSI.
KonnexktuBHas IMPOCKTHAA ACATCIbHOCTD.

VYrnyOneHHbIH

BrinonHeHne KaueCTBEHHBIX U CIOKHBIX
VH/INBU1yaJIbHBIX HKOJUICKTUBHBIX
pabot. HactaBHruecTBO mipu paboTe ¢
00yJaroIMMUCS 03HAKOMUTEILHOTO
YPOBHs. Y4acThe B KOHKypcax
paznuyHOro ypoBHs. KojuiekTuBHAS 1

MHAWBUAYyaJIbHasd MPOCKTHAA ACATCIbHOCTD




AN A o

MartepuaJibHO-TeXHHYECKOe o0ecnedeHne sl BCEX YPOBHEHW OJMHAKOBOE:
Komneroreps! A oOyyatomuxcst — 15 mir.

MynbTUMEIUIHBIN TpoekTop — 1 mTyKa.

HoyTt6yk mist menarora - 1 mir.

Habop xumMuieckux peakTUBOB

HaGop xumudeckoi mocyibl.

CnMcoK HCnoJIb3yeMoil JTUTEePATYpPhbI:

Jluteparypa nJs yumreJs.

1.

®enepanbubiii 3akoH Poccuiickoii @eneparun ot 29 nexabpst 2012 r. N 273-

o3

«O0 obpazoBanuu B Poccuiickoii @enepanumy;

2.

[Topsinok opraHu3alvyd U OCYHIECTBIEHUS 00pa30BaTENbHOU JESITEIBHOCTH
0 JIOTIOJTHUTENIbHBIM 00111e00pa3oBaTesibHbIM MporpamMmam (yTB. [Ipukazom
MunucTepcTBa o0pazoBanus U Hayku P® ot 29 arycra 2013 r. Ne 1008);
®enepanbHblii  3ak0H «OO OCHOBHBIX TapaHTUAX NpaB peOEHKa B
Poccutiickoit @enepanun» ot 24.07.98 1. Ne 124-D3

Xumnueckas sanukiaoneaus. T. 1. M., 1988 r.

Kykymikun FO.H. “Xumus Bokpyr Hac”. M.: “Beicmias mkomna”, 1992 r.
Ckypuxun .M., Heuwae A.Il. “Bce o nwuiie ¢ TOYKH 3pEHUS] XUMHKA.
CnopaBouHoe uzganue’”. M.: “Beicias mkona”, 1991 r.

Crernun b.JI., Anuk6eposa JL.EO. “/lomarnHsis xumus, XuMusi B ObITY U Ha
Kaxapii geup . M.:“POT”, 2001 r.

Onbrun O.B. “OnbiTel 0€3 B3pbIBOB”. M.: “Xumusa™,1986 r.

bricTpoB ['.I1.“Texnonorusa CIIMYEYHOT' O

npousBojicTBa” . M.:“I"'ocnecOymusgatr”, 1981 r.

10.Pozen B.JI. “UynecHsbiii Mup 6ymaru”. M.: “Xumus”, 1991 r.

11.TutoBa .M. “BemectBa u MaTepuaibl B pykax XyaoxHuka”.M.:“Mupoc”,

1994

12.I'pocce D., Baiicmantens X. Xumus 1 q0003HaTeabHbIX. — JI.: Xumus,

1985



13.C6opHUK ONBITOB K mporpamme "TaitHbl mpupoasl" [DIEKTPOHHBIN pecypc]
/URL-anpec:
https://nsportal.ru/shkola/ekologiya/library/2018/10/02/sbornik-  opytov-k-
programme-tayny-prirody (mara o6pamenus: 19.07.2022).

Jluteparypa njis ydyammxcs.
1. Dunukimoneaus i aetei. Xumusa. M.: ABanta +, 2003.
2. Crenun b.JI., AmmakOepoa JI.IO. «KHura mo xumum 1j1s JTOMamNTHETO
yreHus» M. Xumus. 1994,

3. IOmun A.M. Xumus nis Bac — M. Xumus B ObiTy. — M. Xumus 1976r.;

IleuyaTHbIe M JIEKTPOHHBbIE NMOCOOHUS.
1. Ilepuoauyeckas cucrema snemenToB J[.M. Menneneena

2. Tabnuia pacTBOPUMOCTH BEILIECTB
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