MyHuIMnanbHoe 0I0KETHOE YUPEKACHUE JOTIOTHUTEILHOTO 00pa30BaHMs
«/lom nerckoro TBOpuUecTBa»

COI'JTACOBAHO YTBEPXIAIO

negarornyeckum coerom 1T Hupexrop MBY 1O AT
npotokoi Ne 7 N.10. ®ununnosa
ot 20.05.2025 [Tpukas Ne 46/4-0 ot 21.05.2025

MoanncaHo unMdPpPoBO NOANUCHIO:
Ounpektop MBY 1O AAT ®Gununnosa W. 0.

JlononHurenbHas ob1eo0pa3oBaTenbHas o0liepa3BrUBaroLias porpaMma
«XHMMHKYM»

Bospact o0yuarormmxcst: 10-18 et O0benuHeHNe XUMHKYM
Cpoxk peanuszanuu: 1 rof neAaror AOMOJIHUTENBHOI0 00pa3oBaHus
Apxunosa Anena BnagumupoBHa

r. Ynomis, 2025-2026 y4ueOnblii TOT



[TacniopT mporpamMmsl

Hazpanue mporpaMmel

JononnurenbHas o0iieoOpa3oBaresbHas o0lIepa3BUBaroIIas
rnporpamma «XuMHUKYM

Kparkoe Ha3Banue

XUMUKYM

Bux nporpaMMsl

MonudunmpoBanHas

YpoBeHb IPOrpaMMBbl

ba30BbIil YpPOBEHB

HanpaBieHHOCTH IpOrpaMMbl

ECTGCTBCHHO'HayLIHaﬂ

Bun nesrensHoctu

XUMHUYECKHUE MTPOLECCHI.

JlaHHBII Kypc HE TOJIBKO CYHIECTBEHHO PACIIUPSAET KPyro3op
ydamuxcs, HO U IPCACTABIIACT BO3MOKHOCTb MHTCTpallun 3H8,HI/II>1,
MO3BOJISASI CO3JaTh MOJIOKHUTEIBbHYIO MOTUBAIMIO 00YUEHUIO.
PackpeiBaeT MaTepuaibHble OCHOBBI OKPYKAIOIIETO MUPA, JaET
XUMUYECKYIO KAPTUHY HPHUPOBIL.

AnanTtupoBana s aerei ¢ OB3

Her

®dopma 00yueHus

Ounast ¢ IMPUMCHCHHUECM JUCTAHIIMOHHBIX TEXHOJIOT Ui

HanmMenoBanve 1 peKBU3HTHI
denepabHBIX TOC. TpeOOBaHUN

1.03 PO «O6 obpazoanuu B PO» or 29.12.12r. Ne 273- @3;
2.Ilpuka3 MunucrepcrBa npocsemenuss Poccun «O06 yTBepkaeHUU
[Topsiaika  opraHW3amMd W OCYIIECTBICHUS  00pa30BaTeNbHON
JESATeIbHOCTH 1O  JIONMOJHHUTEIbHBIM  00I11€00pa30oBaTelbHbIM
nporpammam» ot 27.07.2022 Ne 629;

3.Konnenmus pa3BuTHs JOMOJHUTEIHLHOTO 00pa3oBanus Aeteit 10 2030
r. Pacniopsbxenue ot 31.03.2022 Ne 678-p;

4 ITucemo MunoOpHayku Poccum «O npumepHBIX TpeOOBaHMSX K
mporpaMmaM JOTIOHUTEIBLHOTO oOpaszoBanus neteit Ne 06-1844 ot
11.12.2006;

5.CanlluH 1.2.3685-21 «I'urneHnueckne HOpMaTUBbI U TPeOOBaHUS K
oOecrieyeHnI0 0e30MacHOCTH M (WiIn) OEe3BpPEeTHOCTH Ul 4YeJIOoBeKa
(dakTopoB cpenbl oOUTaAHUS [TocranoBnenue I'maBHOTO
rocynapcrseHHoro Bpada P® or 28.01.2021;

6.CanutapHbie npaBuia CIl 2.4.3648-20 "CaHuTapHo-
AMUJIEMHOJIOTUYECKHE TpeOOBaHUS K OpraHu3alMsM BOCIUTaHHUS U
0o0y4yeHUs1, OTAbIXa ¥ O3JOPOBIEHUSA JETe W  MoJoaexu",
YTBEP)KJCHHbIE  IMOCTAHOBJIEHHMEM [ J1aBHOIO  rocynapCTBEHHOTO
canutapHoro Bpaua Poccuiickoit ®enepauun ot 28 centsops 2020 r.
Ne 28, neiictByromme o 1 ssuBaps 2027 roaa.

7.Ilpuka3z MunuctepctBa oOpazoBanus TBepckoil odnactu ot
23.09.2022 Ne 939/TIK «OO0 yTBepskaeHun PerinamenTa npoBeaeHus
HE3aBHCHMOM OLIEHKH KayecTBa JTOMOIHUTEIbHBIX
0011e00pa3oBaTeNIbHBIX MporpaMm B TBepckoi 001acTy.

Kpatkoe onucanne

[Iporpamma naé€t BO3MOXKHOCTh pean30BaTh CBOMl MHTEPEC K
BBIOpAaHHOMY MPEAMETY, TO3BOJISIET MO3HAKOMUTHCS C MPOPECCHUIIMH,
JJIs1 KOTOPBIX HGO6XOJII/IMO 3HAaHUEC XUMUH.

B Hee BKIIIOUEHBI ITPOTPECCUBHBIE HAYYHBIE 3HAHUS U LIEHHBIN OIBIT
HpaKTquCKOfI ACATCIIBHOCTHU YCJIOBCKA, TPAKTUYCCKUE 3aHATHA,
HOCSIIHE MO3HABATEIBHO-UCCIEN0BATEIbCKUN XapaKTep.

CopaeprxaHue nporpaMmsl

[IporpaMmMa HOCUT IPAKTUKO-OPUEHTUPOBAHHYIO HAPaBIECHHOCTb.
Pe6EHOK ¢ poxkIeHUS OKPYKEH Pa3TUYHBIMU BEIIECTBAMH U JI0JKECH
yMeTh obOparmiaThest ¢ HUMU. Kypc moctpoes mo npuHiumy: «51 u
BELIECTBA BOKPYT  MEHS».

C uenbio noaaepx aHusl HHTEpeca K 3aHATHIM U 00ecTiedeHUs
JOCTYITHOCTH M3y4aeMOro MaTeprasia OCHOBHBIM METOJIOM O0yUYEeHHS
BbIOpaH XMMHUYECKUI SKCIIEPUMEHT.
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KitroueBrle citoBa I1d IIOUCKA
MIPOTPaMMBI

JlononHutenbHOe 00pa3oBaHue, XUMHUSL, TPOPOPHEHTALIHS

[enu u 3anauu

dopmupoanue hard-soft-komnereHnuii yyammxcs B 00actu
XMUMHUYECKUX TEXHOJIOTHH.

Pa3Butue yMeHus cCaMOCTOSATENHHO TUIAHUPOBATh

IYTH JOCTHKEHUS LeJIei, B TOM YHCIIe aJlbTepHATHBHEIE,
0CO3HAHHO BBIOpaTh Hanbosee 3¢pPekTuBHBIE CIOCOOBI
peuieHus 3a1aud.

Co3z1aTh NOJI0KUTENBHBIN HACTPOU K 00YUEHHIO U TOTOBHOCTD K
AKTHBHOM MBICIIUTEIBHON AEATSILHOCTH.

Pesynbrar

B mporiecce ocBoeHUS porpamMMbl y 00ydaromuxcst GOpMUPYIOTCS U
Pa3BHBAIOTCSI KOMIIETCHIIMH B PaMKaX CIIEYIOIIUX TPYIIT
00pa30BaTeNIbHBIX PE3YJIbTATOB:

- CAMOCTOSATENIFHO TIAHUPOBATH ITYTH JOCTHIKEHUS LeJIei, 0CO3HaHHO
BBIOMpAaTh Hanbosee F3PPEKTUBHBIE CITOCOOBI pEIICHHS TPOOIIEM H/HITH
3aj1ad;

- (hopMupoBaTh, APryMEHTHPOBATH M OTCTAaUBATh CBOE MHEHHE;

- OPraHU30BBIBaTh Y4eOHOE COTPYAHUYECTBO H COBMECTHYIO
NEeSITETLHOCTD C TIeIaroraMu ¥ CBEPCTHUKAaMU, paboTaTh
WHJIMBHUIyaJIEHO U B TPYIIIE.

MarepuanbHas 0a3za

Muxpockon mudposoit LevenhukMEDDI10T. TpuokynsipHblii
Muxkpockon rudppooit LevenhukD400T. Tpuokynspublii Anmapat
JUIsl IpoBeieHus: XuMmuueckux peakuuit AITXP Dnyctponr.

[TpuGop 11 nosydeHus rajJou0anKkaHoB JJaO0paTOPHbI DAYCTPOHT
[TpuGop I OTy4YeHHSs TaTOUI0ANTKAHOB IEMOHCTPATHBHBIN
DIyCTpOHT

[ltaTuB nabopaTopHslil DxycTpoHr bapoMerp DaycTpoHT
KommiiekT crakaH4MKOB 7151 B3BELIMBaHUs DAycTpoHT CMpTOBKA
naboparopHas DIyCTPOHT

VYcTaHoBKa JUISl TEPETOHKU BEIIECTB DAYCTPOHT

HaGop xuM. mocypl ¥ IpUHAIICKHOCTEN A1 J1a0. paboT 10 XUMHUHI
(HIIXJI) OaycTpoHr

Munu-3kcnpecc 1aboparopus yueOHas MUKpoMeTp MeXaHUYECKHUI
FIT IT 19909 Becs! anextponnsie DEKO DKKS07
MukponentpudyraMiniSpinEppendorf Boprekemukpocna FV-2400
Biosan Maruutnas memanka MSH-300 Biosan CyxoxapoBoi 1mkad
ED 115 Binder

Tepmocrat cyxoBo3aymHsiii BD 115 Binder [Tnatdopma P-16/250

TpeGoBaHUs K COCTOSTHUIO
3J10pOBbSI

Her

TpeOyeTcst HaTU4He MeI. Her

CIIPABKH /ISl 3aYUCIICHUS Ha

IpOTpaMMy

Bo3spactHoii 1uanasoH, jget 10-18 mer

Yucno obyvaronmxcs B rpynne | 15 yenosek

Croco0 oriaTel Ha 6roxeTHOI OCHOBE

3HAYUMBIHM IPOEKT IT-xky0

YueOHbIi 11aH No HanmenoBanue teMm, pazaenoB |Bcero| Teopus |IIpaktuka

BBoaHoe 3ausTue 2 -

1 VICTOYHUKH SHEPTUN 38 |20 18
2 Xumusi B aBToMooOmiectpoerne |12 6 6
3 X¥MHS B TPOMBIIIJIEHHOCTH 20 |10 10
4 XuMUS 1 MeqUIIHA 47 25 22
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5 | O30H 1 (ppeoHs! 24 |12 12
Utoro|144 |76 68
ITpoaoIKUTEIBHOCTD 1 ron
KosmgyecTBo MecT 1o nporpamme | 24

AJpec peanuzainuy IporpaMMel

171842, PO, Tepckas 06i1., r. Y nomis, ip. KypuaTosa, 86

KOpunuueckuii anpec
OpraHu3aIu

171841, Tsepckas 061., r. Y gomis, rip. Kypuartosa, 17




IlosicHuTeILHAS 3aNMCKA

JononHuTtenbHas o0mepa3BUBaoNIas MporpaMMa «XuMukym» pa3paboTaHa Ha OCHOBE CIIECAYIOLIMX
HOPMAaTUBHO MPABOBBIX JOKYMEHTOB:

1. ®3 P® «O6 obpazoBanuu B PO» o1 29.12.12 Ne 273- @3;

2. [lpukaz MunuctepctBa mnpocBemnieHus: Poccun «O6 yrBepkaenun I[lopska opraHuzanuu U
OCYIIECTBIICHUSI ~ 00Pa30BaTENbHONW  JEATENIFHOCTH MO  JIOMOJHUTENIBHBIM  001Ie00pa3oBaTeIbHBIM
nporpammam» oT 27.07.2022r. Ne 629;

3. Konnenuust pa3BUTUS JONOJIHUTENBHOTO oOpasoBanus aereit no 2030 r. Pacmopstkenue ot
31.03.2022 Ne 678-p;

4. [Tucekmo MunoOpuayku Poccun «O mpuMepHbBIX TpeOOBaHMAX K MPOrpaMMaM JIOTOJIHUTEIBHOTO
oOpazoBanus aereit Ne 06-1844 ot 11.12.2006;

5. CanlluH 1.2.3685-21 «I'urnennveckre HOpPMaTHBBI M TPEOOBaHUS K 00ECTIEYeHHIO OE30ITaCHOCTH U
(unu) Oe3BpenHOCTH sl 4yenoBeka GakTopoB cpensl  obutanus» IlocraHoBnenue I'nmaBHOTrO
rocynapcreHHoro Bpaua P® or 28.01.2021r.;

6. Canurapubsie mpaBmwia CII 2.4.3648-20 «CaHuUTapHO-3MHUIEMUOIOTHYECKHE TpPeOOBaHUS K
OpraHu3aIMsIM BOCHUTAHUSA W OOYUYEHHsI, OTAbIXa M O3/J0POBJICHUS JETEH M MOJOACKU», YTBEPKICHHBIC
MocTaHoBJIeHHeM [ TaBHOTO TOCyIapCTBEHHOTO CaHUTapHOTo Bpaya Poccuiickoit @enepanuu oT 28 ceHTIOps
2020 r. Ne28, nerictByromue 1o 1 ssuBapsa 2027 roaa.

7. [Ipukaz MunucrepctBa oOpa3oBanusi TBepckoit obmactu ot 23.09.2022 Ne 939/TIK «O6
yTBEpKACHUM  PernameHta  npoBeleHUs ~ HE3aBUCHUMOM  OLIGHKM  KayecTBa  JIOTNOJIHHUTEJIbHBIX
o01ieo0pa3oBaTeIbHBIX Mporpamm B TBepckoit o0macTuy.

8. YcraBa MyHHIIMIAIBHOTO OIOPKETHOTO YUYPEXKACHUS JONOJHUTEIBHOTO oOpazoBaHus «Jlom
JIETCKOTO TBOPUECTBAY.

JononHurtenbHas o6meoOpa3oBaTenbHas oOlIepa3BuBarolias OporpaMMa «XHUMHUKYM» (Jaiee -
[Tporpamma) OTHOCHTCS K TPOrpaMMaM €CTECTBEHHO-HAYYHOW HANPaBICHHOCTH.

[TporpamMmMa npaxkTHKO-OpUEHTHPOBaHHAasl. PEOEHOK ¢ pOXKIEHUS OKPY)KEH pa3IMYHBIMHU BELIECTBAMHU
U JIOJDKEH yMeTh oOpamaThesi ¢ HuMu. Kype moctpoer no npuHmmmy: «5 u Bemectsa BOKpyrmess». C 1ensio
NOJIEp)KaHUST MHTepeca K 3aHATUAM M OOecleyeHMs JOCTYMHOCTH H3y4aeMOro MaTepualla OCHOBHBIM
METOJIOM 00y4YeHHsI BBIOpaH XUMHUECKUN IKCIIEPUMEHT.

[Tporpamma «XumMukym» paccuutana Ha 1 rog ooydenus (10-18 ser).

144 4gaca: 2 pa3a B HeJEINIO.

KputepreM HOBH3HBI NPOrpaMMbl 3aKJIIOYAETCS B Pa3BUTHM M (OPMUPOBAHUM Yy OOyUarOMIUXCS
[EJIOCTHOTO TPEJICTABICHNUSI O MUPE Ha OCHOBE COOOIIECHUS MM XMMHUYECKHX 3HAHHIA; B M3yYEHUHU JaHHOTO
Kypca HCIIOJIb3YIOTCS TOHATHS, C KOTOPBIMHU y4allliecsi 3HAKOMBbI, OHU BCTPEYAIOTCS C HUMU €KEAHEBHO. DTO
TaKye TOHATHS, KaK MHIIA U €€ COCTaB, a TAK)Ke BPEIHAs U MOJIE3HAs THIIA.

[TporpamMa maéT BO3MOXKHOCTh peain30BaTh CBOM HHTEpEC K BHIOPAHHOMY TPEAMETY, MO3BOJISIET
MO3HAKOMHUTHCS € IPOPECCUIMHU, 11 KOTOPHIX HEOOXOIMMO 3HAaHHE XMUMUH.

B Hee BKIFOUEHBI MPOTPECCHBHBIC HAYYHBIC 3HAHUS W IEHHBIA OMBIT MPAKTHYECKON NESTEITHHOCTH
YeJI0BEKa, MPAKTUUYECKUE 3aHATHsI, HOCAIINE TTO3HABATENIbHO-NUCCIIEI0BATEILCKUN XapaKTep.

B npornecce 00yuenns oOyuaromumecs T0JKHbBI 3HATh:

- Knaccn(l)m(aumo XUMHUYCCKUX BEHICCTB, IPUMCHACMBIX B HOBCC}IHGBHOfI KHU3HU,

— MPOLIECCHI, MPOUCXOSANINE IPH NPUTOTOBIICHUH TTHIIH M B OPraHU3MeE YEIIOBEKa;

— JIGKapCTBEHHBIC Ipenaparbl, HEOOXOAUMBIE [T OKAa3aHUs MEPBUYHON METUIIMHCKON TIOMOIIIH;

— o0JIacTH TIPUMEHEHUS XMMHUYECKUX 3HAHUH B OBITY M Mupe mnpodeccuid. yMeTb u 00JIaJaTh
HaBBIKAMH:

BBIOMPATh NIOCYy, CPEACTBA OBITOBOI XUMHHU U KOCMETHKH, YYUTHIBASI UX XUM. COCTAB;

— COCTaBJIAAITb MCHIO, YUUTBLIBAS OHCPICTUYCCKYTO IICHHOCTb IMPOAYKTOB IMUTAHUSA U HUX
COCTaB;

— (OpPMHUPOBATH JIOMAIITHIOO ANTCUKY;

— TO0MPATh U TOTOBUTH CPEACTBA JIIS YXO/1a 38 PACTCHUSMH.



Paznen 2. O0yuenne

Hean— dopmupoBanue hard-soft-kommerennuii ygammxcss B 0071aCTH XUMUYECKUX TEXHOJIOTHHA.
3amauyu nporpamMmbIl

OOGyuaromue:

— DOOpMHUPOBaHKE OCHOB HAYYHOT'O MHUPOBO33PEHHUS 00YUAIOIINXCS;

— OOpMUPOBAHHE OCHOB HAYYHO-KMCCICIOBATEIBCKON JIEATCIBHOCTH,

— 3aKkperuieHne OCHOB MPOCKTHOM AeATeIbHOCTH;

— 3aKperuieHre MPaKTHYECKUX YMEHUM U HaBBIKOB pa3pabOTKU ¢ XUMUUYECKUMOOOPYIOBaHUEM.
PasBuBaromniue:

— Pa3BuTHe yMEHHS CaMOCTOSATENBHO IUIAHHPOBATH ITyTH JOCTH)KCHUS IIeNiel, B TOM 4YHCIE
aIbTepHATHBHBIC, OCO3HAHHO BBIOpATh Harboiee 23 PEKTUBHEIE CIIOCOOBI PEIICHUS 3a/1ad.

— Pa3Butne YMCHHA COOTHOCUTH CBOHU JEUCTBUS U HUX CII0COOBI ¢ IIaHUPYCEMbIMU PE3YyJIbTaTAMU,
OCYLICCTBJIATL KOHTPOJIb CBOCH ICATSIBHOCTH B ImponuccCce NOCTUIKCHUSA PE3yJibTaTa.
BocnuTtarenbHele:

— Bocruranue MEHHBIX JMYHOCTHBIX KA4eCTB: TYMAaHHOCTh, JIFOOO3HATEIBHOCTh, TPYAOIIOOHE,
LENeYCTPEeMIEHHOCTh,  KYJIbTYpHBI  YpOBEHb, TpeOoBaTenpHOCT K  cede, CTpeMJeHHEe K
CaMOCOBEPILIECHCTBOBAHMUIO.

— Co31aTh MOJOXUTENbHBIM HAcTpol K OOYYEHHI0O M TOTOBHOCTh K AaKTHUBHOW MBICIUTEIHHOU
NEATEIbHOCTH.

@®opMOH OTYETHOCTH SIBJIIETCS YCIEIIHOE BBHIINOJHEHHE BCEX MPAKTUYECKUX 3a7ad, a TaKkKe
MOCJIEAYIOLas 3alliuTa COOCTBEHHOTO peain3oBaHHOro mpoekrta. Ilo xenanuto oOydaromierocs BO3MOXKHO
pa3MelleHNne MPE3eHTAMN peaJu30BaHHOro UM mpoekra Ha caiite MbY JIO JJT nns KOHCTPYKTUBHOIO
aHaJIM3a CO CTOPOHBI APYIUX HCCIEIOBATEIEH.

Bo3pacT 00y4arommxcsi, y9aCTBYIOUIMX B peaIM3alli MPOrpaMMbl

[IporpamMma oOpueHTHpOBaHAa Ha OOYYalOIIMXCS CPEJHEr0o M CTapliero IIKOJBHOTO BO3pacTa
BO3pacTHOM KaTeropuu ot 14 mo 18 net, uMeromux 6a30BbIe 3HAHUS 110 XUMUH.

OO0BeM U CPOK OCBOEHHUS MPOTPAMMBI, PEKHUM 3aHITHH, MEPUOJUYHOCTh M TPOJOIKUTEIHHOCTD
3aHATHM.

[Iporpamma BBOJHBIA MOJYJb «XHUMHKYM» pacCudTaHa Ha TOj oOydeHus. JIIMTENTbHOCTh WU
KOJIMYECTBO 3aHATHH 2 — akaJieMUYecKuX yaca 2 pas3a B Hezaento (1 akageMudeckuii uac paBeH 45 MUHyTaM, €
nepepeiBoM He MeHee 10 MunyT). OO0t 06bem 144 akagemMuueckux vaca.

Bospact Kon-Bo Henens O6beM yueOHON TporpaMMBl

Bcero Jlexuus [IpakTrka
11-18 36 144 76 68

YueOHbIN MJIaH

No HaumeHnoBanue tem, pa3aenon Bcero Teopus [IpakTuka

BBoaHoe 3ansTue 2 -

1. VICTOYHUKH YHEPTHH 38 20 18
2. XuMHs B aBTOMOOUIIECTPOCHHE 12 6 6

3. XUMHA B IIPOMBIIIICHHOCTH 20 10 10

4. XUMUS 1 MEIUIMHA 47 25 22

5. O30H U PpeoHbI 24 12 12

Hroro | 144 76 68




VY4eOHO-TEMATUUECKUN TUIaH

Ne HaunmenoBanue tem, pazzenoB KonnuecTBo yacoB @DOpMBI KOHTPOJIS
Teopus | IIpaktuka | Bceero
BBoaunoe 3ansitue 2 - 2
Texnuka 6e3onacuoctu. [TpaBuiia noBeneHus Bxopsamas
Ha 3aHATUAX. BXopsias inarnocTuka. 1 1 2 JTMarHOCTHKA
(cobecenoBanue)
1 M cToOYHMKH I HEPTUH 20 18 38
1.1 | Saxuranku. CoBpeMEHHOE «OTHHBOY. 1 1 2
1.2 | Y3 ucropuu cnmuek. Kak ropurcpeya. 1 1 2
1.3 | Xumus miaMmeHu. 1 1 2
1.4 | Kak obpa3yercs yroiasb. ['a3 u3 yrus. 1 1 2
Kaxk Bo3nukaer Hed1h? 13 uctopuun
1.5 | vedrenoowrun. [lepseie maru 2 2 4
He(drenepepabOTKH.
1.6 | Hedtp u 6Gensun. Hedtb B cOBpeMEHHOM 1 1 2
MUDE.
1.7 | Hedtb u achansr. 1 1 2
PazragpiBanue mapa, roJioBOJIOMOK,
1.8 | KpoccBOPAOB MO MPOICHHON TEME. 1 1 2
1.9 | Snepnas sHepreTka. ATOMHBIC 1 1 2
AIEKTPOCTAHIINU.
1.10 | PagmoakTBHOCTH BHYTPHY M BHE HAC. 1 1 2
1.11 | IlopTaTuBHBIC UICTOYHUKH TTUTAHUSI. 1 1 2
1.12 | TanpBaHNYECKHUE DTEMEHTHI. AKKYMYIISITOPBI 1 1 2
1.13 | AnpTepHATHBHBIE HCTOYHUKH DHEPTUH. 2 2 4
1.14 | BerporeHeparopsl. 1 1 2
1.15 | T'eoTepmasnbHbBIE CTAHITUH. 1 1 2
1.16 | ConHeyHast SHEeprus. 1 1 2
1.17 | Pemienue 3a1a4 ¢ DKOJIOTMYECKUM 2 - 2 Texymmit
COJIepKAHUEM. KOHTPOJIb
2 XuMus B aBTOMOOHJIeCTPOEHH e 6 6 12
2.1 | [lomymku 6e30macHOCTH. 1 1 2
2.2 | IlpouHoe u 6e30MacHOe CTEKJIO. 1 1 2
2.3 | ABTOMOOWIBHBIE (haphl. 1 1 2
2.4 | Kayuyk /Ui muH. ATIOMUHHNA B 2 2 4
aBTOMOOMJIECTPOEHUHU.
2.5 | PasrageiBanue 1mapa, roroBOJIOMOK, 1 1 2
KPOCCBOPJIOB MTONIPONJAECHHON TEME.
3 XumMus B IPOMBINLICHHOCTH 10 10 20
3.1 | MckyccTBEHHBIH MK 1 1 2
3.2 | «HaitutonoBast mpamar 1 1 2
3.3 | ®ayopecnenuus u GpocopecueHus 1 1 2
3.4 | X0onomgHbIA «XUMHUYECKHAI CBET» 1 1 2
3.5 | PasrageiBanme mapa, roroBOJIOMOK, 1 1 2
KPOCCBOPJIOB 110 TPOWJIEHHON TEME
3.6 | M3 ucropun BO3yXOIUIaBaHUs 2 2 4
3.7 | Or mammabl ba00uKa 10 IEPCOHATTLHOTO 1 1 2
KOMIIbIOTEpa
3.8 | XKunkokpucTalTn4ecKie MOHUTOPHI 1 1 2
3.9 | PasranpiBanue mapai, ToJI0BOJIOMOK, 1 1 2

KPOCCBOPJIOB 110 IIPOMJICHHOHN TEME.




4 XHuMHUSA 1 MeTUIINTHA 25 22 47
4.1 | «CuTo nJis IEKapCTB» 1 1 2
4.2 | Vlon u yenosek 1 1 2
4.3 | U3 ucropum aHTHOMOTHUKOB 2 2 4
4.4 | Yro Takoe nuader. 3aueM HY)KEH HHCYIIUH 1 1 2
4.5 | Tpuym¢ XuMuu: CUHTE3 HHCYJIUHA 1 1 2
4.6 | AHanu3 Ha IIIOKO3Y 3a 60 CeKyH]T 1 1 2
4.7 | Ilonsspusanus cBeTa U ONTUYECKask aKTUBHOCTH | 1 1 2
4.8 | XupanbHbIe JEKapCTBa 1 1 2
4.9 | Texneuuii u ero cBoricTBa. TexHenuii B 1 1 2
MEJIULUHE.
4.10 | PagnoakTHBHbBIE HHAUKATOPHI U CYNIPYTH 1 1 2
Konuo-Kropu
4.11 | Pa3ranpiBanue mapa/i, ToJI0BOJOMOK, 1 1 2
KPOCCBOPJIOB ITONIPOMACHHON TEME
4.12 | [Tonumepbl U MaTepHAIIbl HA UX 2 2 4
OCHOBE. 3HAaKOMCTBO C HaTypaJIbHBIMUU
CHUHTETHYECKUMHU M0JIUMEPaMHU
4.13 | cKyCCTBEHHBIE U CHHTETHUECKUE 1 1 2
Matepuaiibl. CHHTETHYECKOE BOJIOKHOU
TIacTMacca KarnpoH 1 e€ CBOMCTBa
4.14 | TTapbromepust TpEeBHUX 1 1 2
4.15 | TlnmacTmMacchl B COBPEMEHHON CTPOUTENIBHOM 1 1 2
uHayctpuu. Ha nosxape mrou ruGHYT OT
yaymbs! VcnbiTanne cBOMCTB
MOJIMXJIOPBUHMIIA.
4.16 | Kakue ObiBaroT BosiokHa. CaMbIid 1 1 2
IIPOCTOM U OBICTPBIN CIOCOOpaco3HABAHUS
BOJIOKOH.
4.17 | 3arap u ynbTpaduosaeToBsle 1yuu. 3amuTta oT | 1 1 2
ynbTpaduosiera
4.18 | Pemmienne KpocCBOPOB IO MPOUICHHOWTEME 1 1 2
4.19 | Kak nomyuuts ¢ppykro3y? Caxaposa u 2 2 4
dbotocunTe3. CragocT B MPUPOIE
4.20 | CoxpaHeHue NPOAOBOJIBCTBHS 2 2
4.21 | PasranpiBanme mapas, roJIOBOJIOMOK, 1 1 2
KPOCCBOPJIOB ITONIPONACHHON TEME
5 O30H ¥ (peonbI 12 12 24
5.1 | IlomydeHue u CBOWCTBA 030HA 1 1 2
5.2 | ®peoH U «030HOBBIC JBIPHD) 1 1 2
5.3 | O30H B Tponiochepe. O30H U 310POBBLE 1 1 2
5.4 | XuMus U oKpyXarolas cpena. 2 2 4
XUMHUECKOE 3arps3HEHUECOKPYKAIOIICH CpeIbl
5.5 | KpoccBop10oB 1o npoiIeHHOM Teme 1 1 2
5.6 | Xumudeckasi peBOJFOIIHS 2 2 4
5.7 | OcHOBHBIE HAaIIPABJICHUS PA3BUTHS 2 2 4
COBPEMEHHOUN XUMUU
5.8 | UToroBsIif KOHTPOIH 2 2 Urorossiii
KOHTPOJIb
Htoro 76 68 144




Coaeprxanue nporpaMmmsl

BBoanoe 3anstue. Texuuka Oe3onacHoctu. [IpaBuna mnoBegeHuss Ha 3aHATHAX. Bxoasmas
JMArHOCTHKA.

Pa3nes Ne 1: McTOYHUKY SHepruu

Teopus. 3axuranku. Wcropus crnmuek. Xumus rmiamend. Kak oOpasyercs yronb. Kak Bo3HHMKaeT
HepTh? Uctopus HedrenoOsrun. IlepBrie maru Hedrenepepadorku. Hedts u OeH3un, acdanst. SnepHas
SHEpPreTHKa. ATOMHBIE AJIEKTpOCTaHIUU. [lopTaTUBHBIE HCTOYHUKY MUTAHUS.

[TpakTuka. I'anbBaHUYECKHE IEMEHTBI. AKKYMYJISTOPBL. AJbTEpHATUBHBIE UCTOUYHUKU SHEPTHUU.

Berporeneparopsl. 'eorepmanbhbie craniiuu. CoaHeuHas SHEPIHsl.

Pa3znen Ne 2. Xumusi B aBTOMOOHIECTPOEHHE

Teopusi. Iomymkn  ©Ge30MacHOCTH. IIpounoe @ u Oe3omacHoe CTEKJIO.
ABTomoOuiIbHBIE hapbl. Kayuyk 11 muH. AIOMHUHHN B aBTOMOOHIIECTPOCHUH.

[Tpaktuka. [logymku 6e3omacHocTH. [Ipoynoe u 6e3omacHoe crekio. ABToMoOmIbHBIE (hapbl. Kayayk
IS IIWH. AJIOMUHUHN B @BTOMOOMIIECTPOCHHUH.

Pa3zgen Ne 3. Xumusi B NpOMBIIIIJIEHHOCTH

Teopus. UckycctBennsiii menk. «HaimonoBas apamay. dnyopecuenuus u ¢pochopecueHuus.

XONMOMHBIA «XUMHYECKH cBeT». Mcropus BosmyxormnaBanus. Ot Mammubel b300wmka 1o
MIEPCOHAIBHOTOKOMITbIOTEpa. JKUAKOKPUCTATUIMUECKHE MOHUTOPBI.

[TpakTuka. MckyccrBennblil menk. «HaiimonoBas npamay. dayopecueHuus u GochopeceHIus.

XonoaHbli «xuMHUeCKUid cBeT». OT MaHbl br60uka 0 IepCOHATEHOTO KOMIIBIOTEPA.

Pa3zgen Ne 4. Xumusa u MeguIMHA

Teopust. «CuTo ju1s nekapcTsy». Mox u uenosek. Mcropus antubnotnkos. UYro Takoe auaber. 3auem
HYXeH UHCYIHUH. TpuyM( XUMHUN: CHHTE3 MHCYIMHA. XUpPaTbHBIC JIeKapcTBa. Pa0aKTHBHBIE MHIUKATOPHI U
cynpyru JKonuo-Kropu. Ilonumepsl u maTepuanbl Ha HX OCHOBE. VICKYyCCTBEHHBIE W CMHTETHYECKHE
Mmatepuanbl. CHHTETHYECKOe BOJIOKHO M IUTacTMacca KampoH U e€ cBoicTtBa. Ilapdromepust npeBHHX.
[InactMaccel B coBpeMeHHOH cTpouTenbHOoM wuHaycTpuu. Crhamoctu B mpupoae. CoxpaHeHue
IIPOJOBOJILCTBUS.

[Mpaktuka. Ananu3 Ha rimoko3y 3a 60 cexynn. Ilomsipuzanus cBeTa M ONTHYECKAs AKTUBHOCTb.

Texuenu 1 ero cBoicTBa. TexHeHUil B MEIHUIIUHE.

PannoaktuBHbie nHAUKaTOPHI U cynpyru Konmo-Kropu. Kakue 6piBaroT BosiokHa. Camblii TpocToin
OBICTPBIN CIIOCOO pacro3HaBaHMs BOJIOKOH. 3arap M yJibTpaduosieToBble Jy4H. 3aliuTa oT yiabTpaduosera.
Kak nonyuuts gppyxro3y? Caxaposa u GoTocHuHTES.

Pa3nesn Ne 5. O30H u ppeoHbI

Teopuss. @peoH U «030HOBbIE JbIpbl». O30H B Tpomocdepe. O30H U 370poBbe. XUMHA U
OKpy’Karomas cpefa. XumMudeckas peBosronus. OCHOBHBIE HAIIPABJIEHUS Pa3BUTUSI COBPEMEHHOW XUMUMU.

IIpakTuka. [lonyyenue u cBoicTBa 030Ha. XUMHUYECKOE 3arPSA3HEHUE OKPYKAKOLIEH CPEbI.

IInanupyemsle pe3yJabTaThl

Peanuzanus nporpamMmbl «XUMUKYM» MPEANOIAraeT CIEIYIOUIUE Pe3yIbTaThl:

1. MeranpenMeTHble - XapaKTEpPU3YIOT YpPOBEHb C(HOPMUPOBAHHOCTH YHHUBEPCAIbHBIX YUEOHBIX
JNENUCTBUN ydaluXxcsi, KOTOPbIE MPOSBISAIOTCS B TO3HABATENbHON U TPAKTUYECKOM JIEATEbHOCTH.

Hayuatbcs:

— CaMOCTOSATCIBHO IUIAHUPOBATH IIYTU JOCTUIKCHUA ueneﬁ, OCO3HAHHO BI:I6I/IpaTb HaI/IGOHCG
s dexTuBHBIC CTTOCOOBI perieHus MPoOIeM W/WiTH 3a1ad;

— (popMupoBath, apryMeHTHPOBATh U OTCTaWBATh CBOE MHEHUE;

— OpraHM30BBIBATh YYEOHOE COTPYIHUYECTBO M COBMECTHYIO [ESATEIBHOCTh C TIeIaroraMu |

CBEpCTHHKaMH, pab0TaTh WHAMBUIYAIBHO U B TPYIIE: HAXOIUTH OOIlee PelIeHne U pa3perarb KOH(OIUKTHI
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Ha OCHOBE COTJIACOBAHWS MMO3HIIUN U y4eTa HUHTEPECOB;

— MPHUMEHSTh HAYYHBIN MTOJIXO/1 K PEIICHUIO PA3JIMYHBIX 3371a4;

— Hay4aTCsl UHTEPIPETHPOBATH MMOTYICHHBIC PE3Y/IbTATHI,

— IMepecKa3bIBaTh MONYUYCHHYIO HH(POPMAITUIO CBOUMH CIIOBAMH, TyOJIMYHO MPEICTABIIATH €€.

2. JINYHOCTHBIC - OTPAKAIOT WHIMBHyalbHBIC JTHYHOCTHBIC KauecTBa OOYYaIOMIMXCS,KOTOPhIE OHU
NpUOOPETAIOT B MPOLIECCE OCBOCHUS MPOTPAMMBI.

CdopmupoBaHHI:

— lleHHBIE =~ JIMYHOCTHBIE  Ka4eCTBa: T'YMaHHOCTb, Ar0003HATENIBHOCTh,  TPYIOJIOOHE,
IEJICYCTPEMJICHHOCTh,  KYJIbTYPHBI ~ ypOBEHb,  TpeOOBAaTEIbHOCTH K  cebe, CTpeMJIeHHE K
CaMOCOBEPILICHCTBOBAHUIO.

3. [lpeameTHbIe - OTpaXKaIOT MPUOOPETEHHBIN OMBIT YYAIIMXCS B MPOIECCE OCBOSHHSI MTPOTPaMMBI, a
Tak)ke 00eCTIeYNBAIOT YCIEITHOE MPUMEHEHUE HA IPAKTUKE MOTYICHHBIX 3HAHUMN:

- KJ'IaCCI/I(bI/IKaI_II/IIO XUMHUYCCKHUX BCIICCTB, IIPUMCHACMBIX B HOBCCHHGBHOﬁ KHU3HU,
— IMPOLCCChI, IPOUCXOAAIINEC ITPH IIPUTOTOBJICHUHU ITUIIU U B OPraHUu3MEe YCJI0OBCKA,

JIeKapCTBEHHBIE MPETapaThl, HEOOXOAUMBIE Il OKa3aHHUS MEPBUYHON METUIIMHCKONTIOMOIIIH;
— 00JacTU IPUMEHEHUS XUMUYECKUX 3HAaHUN B OBITY U MUpe Ipodeccuil; a TakKe yMEHUS:
— BBIOMpPATh MOCY/Ty, CPEACTBA OBITOBOM XMMHUU M KOCMETUKHU, YIUTHIBAs UX XHM. COCTaB;

— COCTaBJIATh MEHIO, YUUTHIBAsI SHEPTE€TUUYECKYIO LIEHHOCTh MPOAYKTOB IIUTAHUS U UX COCTAB.
Tpe6oBanusi kK GOPMUPOBAHNIO YHUBEPCAIbHBIX Y4eOHBIX el CTBHI
JInunoctHbie YY/I:

— HPaBCTBEHHOE MTOBE/ICHNE NIPU B3aUMOJEHCTBUY C IPUPOJTHON PEATILHOCTHIO;
— CaMOOLIEHKa CBOUX IIOCTYIIKOB;

— (opmupoBaHuE BHYTPEHHEW MOTUBAIIMH IEHHOCTHOTO OTHOILLIEHUS K MUPY.
ITo3znaBarenbHbIe YY/I:

— OCBOEHHME JOCTYIHBIX CIIOCOOOB M3YUYEHMSI TPUPOABI U 00IECTBA

— Ha0mro/ieHne

— U3MepeHne

— OIIBIT

— BBITMIOJTHEHUE JIOTHYECKUX OTepaiuii ¢ nHpopmarmein

— CpaBHEHHE

— aHaJIn3

— CHHTE3

— Kknaccudukanus

— YCTaHOBJICHUE aHAJIOTUI

— YCTaHOBJIEHUE IPUYUHHO-CIIEACTBEHHBIX CBS3EH

Perynstusubie YY1

— IUTAHUPOBAHHE CBOEH JESATEIBHOCTH;

— CaMOKOHTPOJIb;

— WHULAATUBHOCTb U CAMOCTOSITEIBHOCTb.

Kommynunkatuubie YY/I:

— pa3BuTHE peuH (onucaHue HabIoAeHUH, GOopMynHpOBaHUE TUTIOTE3 U BBIBOJIOB);
— HaBBIKU COTpYIHUYECTBA (YMEHUE paboTaTh B IPyINax pa3HOIo COCTaBa).

Pa3nea 3. Bocnuranme
[Tnan BocuTaTeIbHOM PabOTHI
Heab BocnUTaTeIbHOH PaGoOThI: CO3aHUE YCIOBHHA Ui JOCTIXKEHHS  OOY4YaroIIMMUCS
HEOOXOMMOTO JIJIsl )KU3HU B OOIIECTBE COIMAIBHOTO OMBITa M (POPMUPOBAHUS MPUHUMAEMOU OOIIECTBOM
CUCTeMBI I[EHHOCTEH, CO3JaHHe YCIOBHH JJsi MHOTOTPAHHOTO pa3BUTHS U COIMAIU3ALUU KaKIOTO
oOydarormierocs.
OcHOBHbBIE 331a4K:
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— Pa3Butne oO0miel KynbTyphl OOYYarOMIMXCs 4Yepe3 TPATUIMOHHBIE MEPOIPHUSATUS OObEeIUHEHUS,
BEISIBJICHHE U Pa00Ta C OJIAPCHHBIMU JICTHMHU.

— BrigBreHue U pazBUTHE TBOPYECKHX CIIOCOOHOCTEH, 0O0YYarOIIMUXCS MYyTEM CO3/aHUs TBOPUECKOU
atMocepbl depe3 OpraHHu3alMi0 MacTep-KIaccoB; COBMECTHAs TBOpYECKas JAEATEeIbHOCTh IIeAarora,
00yJaroImuxcs U poaAUTENeH.

— Co3nanue ycloBUll, HampaBiCHHbIX Ha (HOPMHpPOBAHHE HPABCTBEHHOM KYJIbTYpBI, paclIUpEeHUE
Kpyro3opa, HHTEJUIEKTYyaIbHOE Pa3BUTHE, HA yIyUIlIeHHE YCBOCHUS yueOHOro MaTepuara.

— IIponaranaa 310poBOro oopasa KU3HHU.

Oco0eHHOCTh OpraHM3aluu 00pa30BaTeJILHOr0 Mpolecca: WHAWBUIyalbHBIE, paboTa B mape,
rpynnoBslie. [IporpamMMoii mpegycMoTpeHo MpoBeleHne KOMOWHUPOBAHHBIX 3aHATUN. 3aHSATHS COCTOAT U3
TEOPETUYECCKONW M MPAKTHYECKON YacTel, mpuduéM OoJbIliee KOJIMYECTBO BPEMEHU 3aHUMACT MPaKTHIeCKas
4acTb.

[Tpu mpoBeeHNH 3aHATHIA TPAJUIIMOHHO UCTIONB3YIOTCS ClieAyIonme (hopMbl pabOTHI:

— JIEMOHCTpAIlMOHHAs, KOTJa YydJalluecs CIylmalT OObSICHeHHUS Ienarora W HaONJalT 3a
JI€MOHCTPAIIMOHHBIM YKPAHOM HIJIM SKpaHaAMH KOMITBIOTEPOB HA YUEHHYECKUX pab0YNX MECTax;

— (poHTaANTBHAS, KOT/AA yYaIluecsi CHHXPOHHO paboTaroT MO/ YIIPaBJICHUEM I1€arora;

— CaMOCTOSITEIbHAs, KOTa yYallliecs BBIIOJIHAIOT UHANBUYAJIbHbIC 3a/IaHHS] B TCUEHUE YAaCTU3aHATHUSA
WJIM HECKOJIBKUX 3aHATHI. B OCHOBe mponecca AesTeIbHOCTH — UHANBUAYAJIbHBIN NOAXO0/ K yYaIIUMCS.

KonunuectBo uacoB, pa3zienoB M TeM Y4eOHO-TEMAaTHYECKOrO IUIaHA HOCST PEKOMEHAATEIbHBIN
xapakrep. [legaror 70MOJIHUTENHHOTO 0OPA30BaHUS MOKET YMEHBIIATh WM YBEIUYUBATH KOTMYECTBO YacOB,
pa3zienoB ¢ y4ETOM HHTEPECOB, MOTPEOHOCTEN, YPOBHS MOATOTOBKU YHAIIIUXCS.

[TocTosiHHBIN cocTaB rpymbl 12 yenoBexk.

KanenmapHslii 11aH BOCOIUTATENbHON pabOTHI

Ne HasBanue meponpusatus ®opmMma Cpoxku, nata Mecro

/1 IPOBEICHUS IPOBEICHUS

1. Pacnpoctpanenne HoBocTel CeHTsI0pb, nekadpp, | IT-ky0
JeSITeTbHOCTH 00BETMHEHHS anpelnp, Mai

2. [IpuBneuenune poaurenen K HOSOPb IT-ky6
aKTUBHOMY YYaCTHIO B KH3HH
00bEeIMHEHUS

3. [Tocemenue BBICTaBOK, My3€eB, IT-kyo
KOHIIEPTOB, SKCKYPCHH U TIp.

4, Popurensckue coOpanus ceHVT;I6pL, SIHBapb, IT-xy6

Maii

S. Opranusanys KOHCYJIbTallUOHHON ITo 3ampocy IT-xy6
CITY>KOBI JIJIsl pOJTUTETICH

6. Wrposas nporpamma «HoBBII ro» JIeKabpb IT-ky6

7. KoHKypchl, COpeBHOBaHHUS, TPA3AHUKHI CeHTS0pb, nekabpp, | IT-kyo
U JIp. MEPOTIPUSTHS BHYTPH MapT, Mai
00bEeTUHEHHUS

Ilnanupyemble pe3yJibTaThl

— Bocrnutanue y yyamuxcs Tpynoito0us, Jr00BH K 3eMiie, K IPUPOAE POAHOTO Kpasi.

— TpynoBoe BocIMTaHUE peaTU3yeTcs Yepe3 UX ydyacThe B paboTe TPyIOBbIX 00beAMHEHUH.

— Peanusanus 3K0J0rn4eckoro BOCIIUTAHHUS.

— YKpeIuieHue 3I0POBBA.

- q)OpMI/IpOBaHI/Ie TPYAOBBIX YMGHI/IP'I W HABBIKOB 110 OXpPAaHC, HCIIOJIB30BAHUIO W BOCHPOU3BOJACTBY
IPUPOJHBIX PECYPCOB.

— CoeHEHHE TEOPETUUECKOTO O0YUEHUS C TPAKTUKOM.

— [ToaroToBKa MOJIOIEKHU K aKTUBHOU TPYJOBOM JIEATEIHLHOCTH.

— IloxroToBka K co3HaTeIbLHOMY BBIOOPY Ipodeccuu.
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Pa3nes 4. YcaoBus peaju3zanuu NporpaMmsbl

Hauano yyeGnoro roga — 1 centsiops.

[Tpo10KUTETHHOCTS YUeOHOTO Toa — 36 YUCOHBIX HECIb.
[TpoaoIKUTENBHOCTD 3AHSITUIA:

2 pa3za B HEJIeJIO 10 2 Yaca ¢ nepepbiBoM He MeHee 10 MUHYT.

IlepeyeHb y4eOHO-METOAMYECKOTO 0OecIedeHus

dopma 3aHATUA

V4eOH0-METOIMUYCCKOE obOecrieueHue

OKCIepUMEHTATILHBIN — Habop 3HakoB 110 Th;

NPAKTUKYM — nmabopaTtopHoe 000pYyI0BaHKE, XUMHUECKUE JIA0OPATOPUH JIJIS YIAIITUXCS,
puOOpHI;
— XMMHUYECKHE PEAKTUBBL;
— HAOOPBI I IPOCTPAHCTBEHHOI'O MOJICIIMPOBAHMS;
— yueOHbIe TPEHAXKEPHI.

PasBuBaronmenrper — HOYTOYK, IIPOEKTOP, 9KPaH, 3BYKOYCHIUTEITUKAPTUHBI, (hoTorpaduu;
— MuHHU-IICXD, KapTOUKH AIIEMEHTOB MY3bIKa, IECHH, CTHXH, OTPBIBKH; ITPO3bI
BO3/YIIHBIC IIAPUKH, MBUIbHBIE Ty3BIPUKPACKH, KICTOUKH, OAHOYKH JIJISI BOBI
mucThl Oymaru opmar A4.

KTH — HOYTOYK, IPOEKTOP, IKPaH;

— 3BYKOYCWJINTEINH, (pOTOANIapaT, BUACOKAMEPA;

— KapTuHBI, poTorpaduu;

— MuHU-11ICXD3, KapTOUKH 371IEMEHTOB MY3bIKa, IECHU, CTUXH, OTPHIBKU MTPO3BI
BO3/1YLIHbIC IAPUKHU, MBLIIbHBIE ITY3bIPUILUIACTHIIMH, JOIIECYKH JIJIS JIETIKU
KpaCKH, KUCTOYKH, OAHOYKH JIJIs1 BOJABI JTUCTHI Oymaru opmatr A4.

12




Cnmcok Jinreparypbl

Jns nenarora:

1. AxumoB E. A. Dxonorus. — M.: IIpocsemenue, 2000.

2. Apanckas O.C. [IpoekTHast AeATeIbHOCTD IKOJIBHUKOB B Iporiecce 00yueHust xumuu: 8-11 kmaccor:
Mertoanueckoe nmocobue. / O.C. Apanckas, 1.B. Bypas. -M.: Benrana-I'pad, 2005.

3. boromto60B C. A. u ip. Dkonorus. Yuebnoe nocodue. «3nanue», 1997.

4. boposckuii E.3. Kucnorasie ocaaku «Xumus B mikosie» Ne 8, 2001,

5. T'op6enko H.B. Ananuz pspa o0mieoOpa3oBaTeNbHBIX MPOrpamMM IO XUMHUHU IS TPOQHIEHOTO
oOy4eHHs Ha TpeaAMeT JKojormdeckor cocrapiswomiei. H.B. T'opbenko/ Dxomormdyeckoe oOpa3oBaHUE:
TEOpUs W TMeJarormyueckas peajlbHOCTh: Marepuanbl Hay4YHO-TIpakTHuecKod koHpepenmmn/ 2007. —
H. Hosropoa: OOO «Tumnorpadus «Ilopomxsey», 2007.

6. I'opbenko, H.B. O6 skonoru3anuu mkoisHOT0 o0pazoBanus / H.B. I'opbenko / Xumust B mIKoie
Neb6, 2006.

7. Eroposa H.B. Bonpocs! sxosiornueckoro oopa3oBaHus Ipyu U3y4€HUU XUMUU. «XUMUS B LLIKOJIE»
Ne5, 2001.

8. Xummu .M. Xumus okpyxkaromeit cpensl. Ilog pen. baraesoit E.B./ .M. Kwmmn. - M.:
Hexommepueckoe maptHepeTBO «CoAeiicTBIE XUMHUYECKOMY M SKOJIOTHYecKoMy 00pazoBanuioy», 2001.

9. KonsrueBa 3.11. Xumus u nurtanue. [Iporpamma kpyxka Ha MHTETPUPOBAHHOI OCHOBE. XUMHS B
mkoJjie Ne4,1997.

10. Maptsinenko b.B. Xumus nuranus - M.: [Ipocseuienue, 1989.

11. HoBukos FO.B. IIpupona u yenosek. — M.: [Ipocsemienue, 1991.

12. TognyOnas JI.b. «CekpeTHple MaTepuaiasl O TBOEM 3J0pOBBE» IJIEKTHBHBIN Kypc / Bomrorpan,
2005.
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6. Huxonaes JI.A. Xumus xusnu- M.: [Ipocsemenue, 1973.

7. Ilnuyruna, I'.B. [ToBTOpsiem XuMHIO Ha IpUMepax MOBCEAHEBHOM XU3HU. M.: AptH, 1999.

8. CxanbHblii A.B. Xumuueckue 371eMeHThl B (PU3UOJIOTHH U 3KOJIOIUHU yenoBeka / A.B.

Cxanpnbiid. - M.: U3narensckuii tom OHUKC 21 Bek: Mup, 2004.

9. lllyctoB C.b. Xumuuecknue OCHOBBI HKOJIOTHH: Y4eOHOE TocoOHe IS yUaIIMXCsl IKOJI, TMMHA3UH C
yrayOJaeHHbIM U3yueHueM xumun, ouonoruu u skosnoruu / C.b. lllycros, JI.B. lllycroBa. - M.: IIpocsenienue,
1994,

10. ycroB C.b. Xumusa u 3koynorusi: YdeOHOE TOCOOME i yYalluxcsl CTapIIuX KJIacCOB
NPOGMIBHBIX MIKOJ C YIIIyOJEHHBIM U3y4eHUEM XUMHUU U OMOJIOTHH, YUUTENIeH CPEeJHUX LIKOJ U CTYACHTOB
ecTecTBeHHBIX crienuanbHocTel nensy3os / C.b. llycros, JI.B. [llyctora. - H. HoBropoa: Humxkeropoackuit
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