MYHUUMUITAJIBHOE BIOJKETHOE OBIIEOBPA30OBATEJIBHOE YUPEKJIEHUE
«JIMUEN UMEHHU AKAJIEMUKA UT'OPSI AJIEKCEEBUYA BAKYJIOBA»
MOCEJIKA BOJIbT'MHCKUH
NETYWHUHCKOTIO PAMOHA BJIAJUMUPCKOM OBJIACTH

[Ipuusaro Ha 3aceanun { 3 YTBEPXJIAIO
MEAArorHyecKoro coBera ~ Jupexrop MbOY «Jlnueii

P , [ I,k & DAKTCE “ !
01 «Q{B» OC 2021 r. % \ o dam.ak e, bakynosay»

[IpoTokoa Ne 2

7 C.A.ITapanuna
e 4
y &G 2021 r.

g

JOTOJIHUTEJ/IbHASI OBIIEOBPA3OBATEJIbHASI
OBLIEPA3BUBAIOLLAS ITPOI'PAMMA
LlenTpa ecrecTBEHHO-HAYUHOIT H TEXHOJOTHYCCKOIT HANPABJICHHOCTH
«Toura Pocta»

«HOHBIT XUMHEKY,
HarnpaBieHHOCTb: €CTECTBEHHO-HAYYHad
YpoBeHb NporpaMMbl: 03HAKOMHTE/IbHBII
Bospacrt yuammxes: 10-14 ner
Cpox peanuzaumu: 9 mecsues (36 yacos)

ABTOpP IpOrpaMmbl:
Slimnna FOuans Allercaniposuia
Yuurteab XuMHH

n.Boabruuckmnii, 2021 ron



Coaepxanue nporpaMMmsl

|. KomIiekc OCHOBHBIX XapaKTEPUCTUK MPOTPAMMBI .................. ctp. 3-13
1.1 TTOSCHUTEIIBHAS BATTHMCKA .. vveneteennsteeenneeanneeeeanneeeanneeennnens cTp. 3-5
1.2 1enb ¥ 321291 TIPOTPAMMDBI «...uuteeenteeeenneeenneeeannnneennnneennnns cTp. -7

1.3 Bo3pacTt u KaTEropuu O0YHAIOITUXCT ..evvvvnnrrenrireeesscveeesssiess CTP. 1

1.4 YPOBHEBOCTD MPOTPAMMBI . ...vueeeennnaeenneeennneeennneennnneennns cTp. 7

1.5 DOPMBI PAOOTBI . ..vveetteentteeeteeeeeeeeeeeeaee e eaeeenneeennnnns cTp. /-8

1.6 TIpOIOIKUTETEHOCTD PEATHMBAIIHH ... .eeeeeeneeneaneeenneneanneenennns cTp.8

1.7 TINaHUPYEMBIC PE3YIIBTATBI .. uneveeennereennreeennneeanneeeaneeanneens cTp.8-13

2. COnEpIKAHUE TIPOTPAMMBDBI ....uvvtenetteeennteennaeeeaneeeanneeennneennnns ctp.14-28

R A (100212017 0 1 i £ < S ctp.14-18

2.2 CoiepKaHUE YUCOHOTO TITAHA . .''uvrreneesennreennnneennneeennneenens ctp. 18-24

2.3 OOpa3oBaTe/IbHBIC U YUCOHBIE (DOPMATBL. ... .eureeenreeannenannnanns cTp.24-25

2.4 ®opMBI ATTECTAIIUU U OTICHOYHBIC MATCPHANBI «..'vvveeneevaennnnnnnn. cTp.25-28

Il. Komrieke opraHn3aiiOHHO-TIEIarOrMue€CKUX YCIOBUH ............ cTp. 23

1. MatepHuabHO-TeXHUYECKOE OOCCTICUCHME ....vnvvveennreennnenannnns cTp.24-25.
VYyeOHo-MeToanueckoe U MHPOPMAIIMOHHOE 00€CTIeUeHueE. . ... ..... cTp.26

R ®)117 (102 901 17 1<) 011 14 0) 3 SN ctp. 27

[Tpunoxenue 1(kaneHaapHO-TEMaTHYECKOE IJIAHUPOBAHHUE). ...... cTp.28-32



. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTUK ITPOI'PAMMBI

1.1. TlosicHMTelbLHAA 3aANMUCKA

JlononHutenbHas o01e00pa3oBaTesibHas MporpaMma e€CTeCTBEHHO-HAayYHOU
HanpaBieHHOCTH «lOHBII xumMuk» peanmusyercss Ha ©6aze MBOY Jluuei
uM.ak.M.A.bakynoBa. Xwumus - Hayka yynec, u nporpamma <«fOHBIE XUMHK»
MO3HAKOMUT PEOST C ITUMU UyJIeCaMHU.

He yBnekasich BRICOKUMH TEOPUSIMHU, a0COTIOTHBIMU MOHSITUSAMU U MOJICIISIMH,
06e3 meperpy3ku, nporpamMma «HOHBI XHMHK» T[O3BOJISIET 3aHUMATEIBHO H
HEHABA3YMBO BHEJPUTH B CO3HAHUE YYaIIMXCS MPEICTABICHUS O BO3MOXKHOCTSX
ATOM HAaYKH, €€ IOCTYITHOCTH U 3HAYMMOCTH JJIsl HUX.

B otnuume oT apyrux mogoOHBIX KypcoB, nmporpamma «FOHBI XUMHUK» HE
SBJISIETCS. CHUCTEMHBIM, B HEM HE CTaBUTCA 3a7adya (POPMHPOBAHUS CHUCTEMBI
XUMUYECKUX TOHSITUM, 3HAHUNW W YMEHHI, PAaHHEr0 MU3Y4YEHHsS OCHOB XHMHHU.
[Ipennaraemsplii Kypc OpUEHTUPOBAH HAa 3HAKOMCTBO M OOBSCHEHHE XMMHUYECKUX
SBJICHUI, YaCTO BCTPEUAIOIIUXCS B OBITY, CBOMCTB BELIECTB, KOTOPBIE CTOST JI0Ma
Ha MOJKAaX M B anTeyke. XMMUUYECKUE TEPMHUHBI U TMOHATHS BBOASATCS MO MeEpe
HEOOXOIMMOCTHU OOBSCHUTD TO WM UHOE SIBJICHHE.

PaGouas mporpamma cocTaBieHa Ha OCHOBE CIEAYIOIIMX HOPMAaTHUBHBIX
JOKYMEHTOB M METOJIMUECKUX PEKOMEHIALIHIA:

1. KoHnnenmus pa3BuTHS JOMONTHUTEIBHOTO 00pa3oBaHUs AeTe (OT
14.09.2014 r. Nel726-p)

2. Konuenmuss AyXOBHO-HPAaBCTBEHHOTO PAa3BUTUS M BOCIHUTAHUSA
anyHocTH rpaxaannia Poccun. Ctannaptel Broporo nokosienus (2009 r.).

3. [Ipunoxenne k nuceMy JlemapramMeHTa MOJIOJEKHOW TOJUTHUKH,
BOCIIUTAaHHS M CONHMAIBHOW TOMJICPXKKH jaered MwuHoOpHayku Poccunm oT
11.12.2006 . Ne(06-1844  «IlpumepHbie TpeOOBaHHS K MpPOTpaMMam

JIOTIOJIHUTENIBHOTO 00pa30BaHUs JeTen».



4, IIpuka3z MunucrepctBa npocselieHus Poccuiickon depepauuu ot
09.11.2018 r. Ne 196 «O06 yrBepxaeHun Ilopsanka opraHu3aluy U OCYILECTBICHUS
00pa3oBaTeIbHON JESITENBHOCTU IO JOMOJHUTENBHBIM 00I1€00pa30BaTEIbHbIM
nporpaMmam.

S. CanuTapHO-3n1MIeMHOJIOTHYeCKAE TpaBuiaa U HopmaTuBbl CanllmH
2.44.3172-14 «CaHUTapHO-3UAEMHUOJIOTUYECKHE TPEOOBAHUS K YCTPOMCTBY,
COJIEpKaHUI0 M OpraHU3allMM pexuMa padoThl 00pa30oBaTENbHBIX OpraHU3ALMM
JOTIOJHUTENIBHOTO  00pa3oBaHusi Jerei» (yTB. TOCTaHOBIIEHHEM | J1aBHOTO
rocyJapcTBeHHOTo caHuTapHoro Bpaua PD ot 4 utonsa 2014 r. Ne 41).

6. ®enepanbHblii 3aKk0H PO «O6 ob6pazoBanuu B PO» (ot 29.12.2012 1.
Ne273-D3).

7. ®denepanbHbIi KOMIOHEHT TOCYAapCTBEHHOIO CTaHJapTa oOOIIero
obpazopanus. (ITpukaz MO ot 5 mapta 2004 1. Ne 1089).

IIpu pa3paboTke OaHHOW HPOrpaMMbl HCIOJIB30BAJICS OMNBIT MPOrpamMm

BHEYPOUHOW JIEATEIBHOCTH «3aHUMATENbHAs XUMHS» Ui YYaIUXCS

Bo3pactoM 10-14 net, paspaborunk Amuna FO.A., yautens xumun MBOY

JIuueit um.ax.1.A.bakyoga.

AKkmyanbHocme.

JononuutenbHas oOmiepa3BuBatomas nporpamma «HOHBI XUMHUK» ObLIa
co3faHa C 1enplo (OopMUPOBaHHS HHTEpECa K XUMHUH, PACIIUPEHUS KPyrosopa
yuamuxcsd. OHa OpPUEHTUPOBAaH Ha ydamuxcs Bo3pacTtom 10-14 ner, To ecThb
TAKOTO BO3pacTa, KOTJa MHTEpeC K OKPYKAIoIIeMy MHUPY OCOOCHHO BEJIHK, a
CIICUUANIbHBIX 3HAHUW elle He XxBaTaeT. PeOEHOK C POXKIECHHUS OKpYKEH
Pa3TUYHBIMU BEIECTBAMH M JTIOJDKEH YMETh 00paIiaThCsi C HUMH.

C yyeToM TCHXOJOTHMYECKMX OCOOCHHOCTEHW JIeTell ATOro BO3pacTa Kypce
MNOCTPOEH MO MPUHIMIY MO3UTUBHOTO ATOLEHTPHU3MA, TO €CTh OT peOeHka: «f u

BEILIECTBA BOKPYT MEHSI».



IpuHUHMIIBL, JIeKaIIMEe B OCHOBE padoThI 0 NpOrpamMmMme:

1.

[TpuaMn  moOpoBonmbHOCTH. K 3aHATHSAM JOIMYCKAOTCS BCE JKEAIoNIue,
COOTBETCTBYIOIIIME JIaHHOMY BO3pacTy, Ha JOOPOBOJBHOW OCHOBE U
OecruiaTHo.

[Ipunuun B3auMoyBakeHUsl. Pe0sta yBakalOT HMHTEpPEChl Jpyr Apyra,
MIOJI/ICP’)KUBAIOT ¥ TIOMOTAIOT JAPYT IPYTy BO BCEX HAYMHAHUSX;

[TpuaMn HayyHOCTH. Bech mMaTepwall, UCIONb3yeMbId Ha 3aHATHSX, UMEET
10J1 OO0 HAyYHYIO OCHOBY.

[TpuHIIMT TOCTYMHOCTH MaTepuaia U COOTBETCTBHUS BO3pacTy. Pebsra Moryr
BBIOMPATH TEMBI pa0OT B 3aBUCHMOCTH OT CBOMX BO3MOHOCTEH U BO3paCTa.
[TpyHIIMN TPAKTHYECKON 3HAYMMOCTH TE€X WJIM WHBIX HABHIKOB W 3HAHHWH B
TIOBCCTHCBHOM JKU3HM YYalllerocs.

[TpuHIIMN BapuaTUBHOCTH. MaTepuai U TEMbI JIJI U3YYCHHSI MOKHO MCHSATH B
3aBUCUMOCTH OT HMHTEPECOB W TOTpeOHOCTEeM pebdsaT. VYwuammecs camu
BBIOMPAOT 00bEM M KauecTBO paboT, Oyab TO yuyeOHOE HCCleI0BaHUE, WIIH
TeopeTuyeckas UHPpOpMalus, Ui TBOPUYECKUE 3aJaHUSI U T. 1.

[TpuHIIMDT COOTBETCTBUSL COJEpKaHUA 3ampocam pebeHka. B pabore Mol
onmMpaeMcs Ha T€ apryMeHTHl, KOTOpbI€ 3HAYMMBI JUIsl TMOJIPOCTKA ceifvac,
KOTOpBIE CETOIHS NaayT eMy T€ WIM MHbIE MPEUMYIIECTBA ISl COIIMAIbHON
aJanTarum.

[Mpuamun  muddepennmannn u  wHAUBUIyanu3anuu. Pebsara BeIOMparoT

3aJaHuA B COOTBCTCTBHH C 3aIlIPOCAMH U MHANBHUAYAJIbHBIMH CITOCOOHOCTSIMHU.

2. Heab 1 3a7a4u MPpOrpaMmbl

Heanr mporpammel: ['maBHas 1menb — pa3BUBATh MBIIIIEHUE, GOPMUPYST U

nmoaacp KuBasgs HHTCPEC K XHMHHU, I/IMeIOHleﬁ OTPOMHOC IIPHUKIAAHOC 3HAYCHUC,

crocoOCTBOBaTh (POPMHUPOBAHUIO Y YUAIIUXCS 3HAHUW U YyMEHUMH, HEOOXOUMBIX B



MOBCEAHEBHON  XU3HM i Oe3omacHOro  oOpalleHuss C  BEleCTBaMH,
UCIIONB3YeMBbIMU B OBITY, pa3BUTHE JUYHOCTHBIX KayeCTB MU CIIOCOOHOCTEH
0o0yJarommxcs, CpPeACTBAMH  WIPOBBIX METOAHMK, CPEACTBAMH BOBJICUCHUS B
XUMHUYECKUN IKCTICPUMEHT.

3apaum:

obpazosamenvHbie:

e chopmupoBaTh MEpBUYHBIC MPEACTABICHUS O TMOHSATHUSX: TENO, BEIIECTBO,
MOJIEKYyJIa, aTOM, XUMUYECKUI DJIEMEHT;

® T[I03HAKOMUTH C TPOCTEHIeH Kiaccuukanueil BemecTB (10 arperaTHOMY
COCTOSIHHIO, TIO COCTaBy), C ONHCAHHEM (U3HUYECKUX CBOHCTB 3HAKOMBIX
BEIIECTB, C GUBNICCKUMHU SIBJICHUSIMU U XUMHUYECKUMU PEAKIIUSIMU;

e chopmupoBaTh MpaKTUYECKHE YMEHUS W HaBBIKH, HANpUMeEp YMEHUE
pa3feNiaTh CMECH, HCIIONIB3yS METOAbl OTCTaWBaHWSA, (UIBTPOBAHMUSA,
BBITAPUBAHUS; YMEHUs HAOMI0aTh M OOBSCHATh XUMHUYECKHUE SIBJICHUS,
OPOUCXOASAIINE B TIPUPOJE, OBITY, IEMOHCTPUPYEMBIE YUMTEIEM; YMEHHE
paboTaTh C BEIECTBAMHU, BBINOJHITh HECIIOKHBIE XHMHUYECKHE OIIBITHI,
coOJIF01aTh MPaBUJIa TEXHUKH 0€30TIaCHOCTH;

® pacIIUpPUTh MPEACTABICHUE Y4YalUXCAd O BaKHEHIIMX BEIIECTBaX, HX
CBOMCTBAX, pOJIM B IPUPOJIE U JKU3HU YEIIOBEKA;

® [I0Ka3aTh CBA3b XUMUU C IPYTUMH HayKaMHU.

paszeusaruue:

® pa3BHUBATh MO3HABATEIbHBIC MHTEPECHl U MHTEUIEKTYalbHbIE CIIOCOOHOCTH B
Ipoliecce MPOBENCHUS XUMHUECKOIO HKCIEPUMEHTA, CaMOCTOSTEIbHOCTh
npuoOpeTeHHnss 3HAHUM B COOTBETCTBHHM C BO3HHUKAIOIIMMH >KU3HEHHBIMU
noTpeOHOCTAMHM; Y4€OHO-KOMMYHUKATUBHbIE YMEHHUS;

® HaBBIKH CAMOCTOSITEIBHOW palOThl; PACHIMPUTH KPYro30p VyUalluxcs C

MMPUBJICUYCHUCM JOIIOJIHUTCIIbHBIX NCTOYHHUKOB I/IH(I)OpMaI_[I/II/I;



® pa3BUBaTh YMEHHE aHAJIM3UPOBaTh MH(POPMALIMIO, BBIAEIATH TJABHOE,
HUHTEPECHOE.
eéocnumameJpbHble:
® CrnocoOCTBOBaTh MOHMMAHHIO HEOOXOAMMOCTH OEpeXHOro OTHOLIEHUS K
OPUPOAHBIM OOraTCTBaM, B YACTHOCTH K BOJHBIM pecypcam;
® [OOMIPATh YMEHME CIIyIIaTh TOBAapHUILEH, pa3BUBaTh MHTEPEC K MO3HAHUIO;

BOCIIUTAHHUE PKOJIOTHYECKOM KYJIbTYPBHI.

B pamkax mnporpamMmbl CO3[al0TCS  YCJOBHSL JJisi caMoOpealid3aluu |

CaMOPAa3BUTHA KaXKI0T'O pC6CHKa Ha OCHOBE €ro0 BO3MOKHOCTEH.

1.3 Bo3pacr u kaTeropum 00y4aromuxcst
e A/pecaT NporpamMmsbl: IporpaMMma paccuuTaHa Ha AeTeil Bo3pacToMm oT 10
1o 14 ner 6e3 OB3.
e ®opma o0ydenus: Ounasl.
e KoauuyecTBo aereil, oOydJaroniuxcsi MO JAHHOW IporpaMMe HE JOJKHO
npeBbimaTh 20 YesioBeK.
1.4 YpoBHEBOCTH NPOrpamMMbl
YpoBenb: CTapTOBbIN (03HAKOMUTEIIBHBIH ).

1.5 ®opmbl padoThI
®opmbl  padoTbl: B cooTBeTCTBMM C  BO3pAacTOM  MPUMEHSIIOTCS

pazHooOpasnbie Gopmbl: Oecema, wurpa, mnpakTHdeckas paboTa, HSKCHEPUMEHT,
HAOJIIOICHNE, JKCIPECC-UCCIAEAOBaHNE, KOJJICKTUBHBIE W  WHIWBHIYyaJTbHBIC
WCCJICIOBAHUsA, CaMOCTOSATENbHas paboTa, 3aluTa WCCIEIOBATEIBCKUX padoT,
MUHU-KOH(MEPEHITNS, KOHCYJIbTAIIHS.

KomnexktuBHbie (HOPMBI  UCHONB3YIOTCS TP  HM3YUYEHUH TEOPETUUECKUX

CBEJICHHH, OPOPMIIEHUH BBICTABOK, MPOBECHUH YKCKYPCHUH.



['pynnoBsie (opMbl MPUMEHSAIOTCS NMPU NPOBEAECHUU MPAKTHUYECKUX pPAOOT,
BBINIOJTHEHUU TBOPUYECKUX, UCCIEI0BATEIbCKUX 3a/IaHUN.

NuauBuayanbabie GopMbl pabOThl TPUMEHSIOTCS NPU paboTe C OTAEIbHBIMU
pebsTamu, 001aaI0IIMMU HU3KUM WJIM BBICOKUM YPOBHEM Pa3BUTHSL.

HUrorom mnpoBeneHus 1a0OpaTOPHBIX WIM MPAKTUYECKUX paboOT SBISIOTCA
OTYETHI C BbIBOJIaMH, pUCYHKamMu. Ha 3aHATHSAX Kypca yyaliuecsl y4aTcsi TOBOPUTb,
OTCTaMBaTh CBOIO TOUYKY 3pEHUs, 3alUIIaTh TBOPYECKHWE paldOThl, OTBEYaTh Ha
BOMNPOCKHL. DTO OYEHb Ba)XHOE yMEHHE, BEelb MHOI'ME CTECHSIOTCS BBICTYNAaTh Ha
nyOiuKke, TepsoTCa, BOJHYIOTCS. JlJI KeNnalluX €CTh BO3MOXHOCTb BBICTYIATh

nepen ciaymatensiMu. Takum o0pa3oM, pacKpbIBAIOTCS BCE CITIOCOOHOCTH PeOsT.

1.6 IIpoao/IKUTEIBHOCTDH pPeaaTu3auum
I[IpononkuTeNbHOCTH peajn3anuu nporpamMmmel: 36 4acos.

3aHATHS HOCAT PEryJspHBIA U yHOPSAIOYCHHBIN XapakTep: 1 pa3 B Helelto
no 1 akagemuueckomy yacy. IlepepsiB HE TpeyCMOTpPEH.

Pacniucanue 3aHATHIl CcOCTaBIISIETCS TaK, YTOOBI OOydYaromMUecs WMENH
BO3MOXKHOCTh OTAbIXa MEXIYy YyueOboll B o00IIeoOpa3oBaTeIbHON IIIKOJIE M
3aHATUSAMH 110 TIPOrpamMmMe.

3aHATHS ~ TPOBOIATCS B KaOWHETe xumun  MBOY  Jluuen

uM.ak.M.A.bakynoga.

1.7 Ilnanupyemble pe3yJabTAThI
CdopmynupoBaHHBIE TIEJIH PEATU3YIOTCS Yepe3 JOCTIKEHNE 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JINYHOCTHBIE pe3yJibTaThI

JInyHOCTHBIE VY obyuaromierocst OyyT OO0yuaronuics moay4uT




pe3yJIbTaThI

c(hopMHUpPOBaHBI

BO3MOXXHOCTbB AJIA

(bopmupoBaHuUs

BryTpenHsAs no3unus

ITKOJIBHUKA

- (popmupoBanue
OTBETCTBEHHOTO OTHOIICHHUS
K YYEHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH 00YyYaIOLIUXCS
K CAMOPa3BHUTHUIO U
camMo00pazoBaHUIO Ha
OCHOBE MOTHUBAIIUHU K
00Yy4YEHHUIO U TIO3HAHMUIO;

- (popmupoBanue
IIEJIOCTHOTO MUPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH U
0OIIIECTBEHHOM MPaKTHUKU;
pa3BHUTHE OCO3HAHHOTO U
OTBETCTBEHHOTO OTHOIICHUS
K COOCTBEHHBIM TOCTYIIKAM;
- popmupoOBaHHE
KOMMYHUKAaTHUBHOU
KOMIIETEHTHOCTH B IIpoLiecce
oOpazoBareiapHOM, yueOHO-
HCCIICI0BATEIILCKOM,
TBOPYECKOW U APYTUX BUIIOB

ACATCIIBHOCTH.

BHYTPEHHEHU IMO3ULIUU
IIKOJIbHUKA HA YPOBHE
MOJIO)KUTEIIbHOT O
OTHOIICHMS K IIKOJIE,
MIOHUMaHUS
HEOOXOJIUMOCTH YUEHHUS,
BBIPAKCHHOTO B
npeobajanny yaeOHo-
M03HABATEIbHBIX MOTHBOB
Y NIPEAIIOYTECHUN
COLIMANIBHOTO crocoba

OIlEHKHU 3HAHUH




e Ilo3naBare/ibHBIE HeﬁCTBHﬂ

ITo3naBarenbHbIE YUYeHUK HAy4YUTCA YYEHUK MOJTYYUT
JNEUCTBUS BO3MOYXHOCTb HAYYUTHCS
YMenue aHAIM3UPOBATH OOBEKTHI C | YMEHHUE aHAJIU3UPOBATh
AHAJIU3UPOBATH BBIJICJICHUEM OOBEKTHI C LIEIBIO

CYIICCTBCHHBIX U
HCCYHICCTBCHHBIX

IMPHU3HAKOB

BBIACJICHUA IIPU3HAKOB

YMeHue BoIOpaTh
OCHOBaHHE ISl

CpaBHEHHsI OOBEKTOB

CpPaBHMBAET 1O 33/IaHHBIM
KPUTEPUSIM JIBA TPU
00bEKTa, BBIACISS BA-TPU

CYIICCTBCHHBIX ITPHU3HAKA

OCYILIECTBIISITH CPAaBHEHUE,
CaMOCTOSITEILHO BHIOUpAs

OCHOBAHUA U KPUTCPHUH

YMeHue BeIOpaTh
OCHOBaHHE JIJIsI
KJ1acCU(pUKAITIT

00BEKTOB

IMpoOBOAUT KJIaCCI/I(l)I/IKaIII/IIO

110 3aJaHHBIM KPpUTCPUAM

OCYIIIECTBIIATh
KJ1acCU(pUKAIUIO
CaMOCTOSITEILHO BBIOHpAsI

KpUTEPUH

YMeHune nokaszaTthb

CBOIO TOUKY 3pEHUs

CTPOWTH PACCYXJICHHUS B
dbopme CBS3U MPOCTHIX
CyXJIeHHI 00 00BEKTE,

CBOMCTBAX, CBI3IX

CTPOUTH JIOTUYECKUE
paccyKaeHus,
BKJIIOYAIOIIIHNE
YCTaHOBJIEHUE MPUYHNHHO-

CJIEJICTBEHHBIX CBSI3EU

YMeHue onpenesTh
MOCJIEI0BATENILHOCTD

COOBITUI

YCTaHaBJINBATb
IoCJIICA0BATCIIBHOCTD

COOBITUI

YCTaHaBJIMBATh
MOCJIeJOBATEIbHOCTh
COOBITHH, BBISIBIISITh

HCOOCTAOMMUEC DJICMCHTBI




YMeHue OonpenesaTh
IIOCJIEJOBATEIBHOCTD

NEUCTBUM

OIIPELIENIATh
MOCJI€10BATEIBHOCTh
BBINIOJIHCHUS JCHUCTBUM,
COCTaBJIATH IPOCTEULTYIO
MHCTPYKIHMIO U3 IBYX-TPEX

araroB

OIIPENEIISATh
MOCJIE€OBATEIBHOCTh
BBIIIOJIHCHUS JCHUCTBUM,
COCTAaBJIATh UHCTPYKIHUIO
(asiroput™) K

BBIITIOJJTHCHHOMY I[GﬁCTBHIO

YMeHne noHuMarTh
uH(pOopMaIuIo,
MPEJCTABICHHYIO B

HCABHOM BHUIC

NOHUMAaTh UH(POPMAILINIO,
NPE/ICTaBICHHYIO B
HESIBHOM BHU/I€ (BBIIETSET
001U TPU3HAK TPYIIITHI
AJIEMEHTOB, XapaKTEPU3yeT

SIBJICHHUE T10 €TI0 OMUCAHUIO).

MOHUMAaTh UHPOPMAIIHIO,
MPEJICTABIICHHYIO B
HESBHOM BHJIC (BBIICIISACT
oOIUi PU3HAK TPYIIIIBI
DIIEMEHTOB, XapaKTepPU3yeT
SIBIICHUE TI0 €TO
OMHUCAHUIO) U
CaMOCTOSITEIHHO
MPEICTABISATD
nH(OpMaIHIO B HESIBHOM

BUJIE.

e PeryasitTuBHbIe 1eUCTBUS

PerynsaruBHbie

JIEHCTBUA

YueHuK Hay4YuTCs

YYeHHK MOTyYUT

BO3MOXHOCTb HAYUHUTBCA

YMeHue npuHuMaTh 1
COXpaHATh YYEOHYIO

OcjJab M 3a4a49u

[IpyHUMATH U COXPAHSATH

ydeOHBIC 1SN 1 3a/1a9H

B COTPYAHUYECTBE C
YUYUTEJIEM CTaBUTh HOBBIC

y4eOHBIC 3a1a41
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YMenue
KOHTPOJINPOBATh CBOU

EUCTBUSA

OCYHICCTBJIATH KOHTPOJIb

I[P HAJIMYWHU OTAJIOHA

Ocy1ecTBasATh KOHTPOJIb
Ha YPOBHE IPOU3BOJBHOIO

BHHUMAaHHUA

YMeHus I1aHupOBaTh

CBOM JICHICTBUS

MJIAHUPOBATH U BHINIOJIHSATh
CBOH JICUCTBUS B
COOTBETCTBHH C
MMOCTaBJICHHOM 3ajadeil u

YCIIOBUAMMU €€ pCalin3aliu

IJIAHUPOBATH U BBIOJIHSATh
CBOM JICUCTBUS B
COOTBETCTBHUH C
MOCTABJICHHOM 3aJjauehi u
YCJIOBUSIMU €€ peann3aiuu
B HOBOM Y4eOHOM

MmaTepuae

YMenus OLICHHUBATH

CBOU JCHCTBUS

OIICHUBATH MPABUIBLHOCTD
BBHITIOJIHCHUS JICUCTBUS Ha
YpPOBHE PETPOCIEKTUBHOM

OLIEHKH

CaMOCTOSITEIbHO
aJICKBaTHO OLICHUBATh
MIPaBUIIHOCTD
BBITIOJIHEHUS IEUCTBUS U
BHOCUTBH HEOOXOIUMbIE
KOPPEKTUBBI B UCITOJIHEHUE
KaK I10 X0y €0
peanu3aiuu, Tak U B KOHIE

NEeUCTBUA

e KoMMyHUKaTHBHBbIE 1eHCTBUS

KomMmyHukatnBHBIE

JIEHCTBUA

YueHuK Hay4nuTCs

YYeHHK MOTYyYUT

BO3MOXHOCTb HAYUYHUTBCA

VYMmenne 00bACHUTH

CTPOUTD ITOHATHBIC AJIA

CTPOUTD IIOHATHBIC JJIA
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CBOI1 BBIOOD napTHEpa BbICKa3bIBaHUS napTHEpa BbICKa3bIBaHUS
pHu OOBSICHEHUU CBOETO pu 0OBSICHEHUU CBOETO
BbIOOpA BbIOOpa M OTBEYATh Ha

IMOCTABJICHHBIC BOIIPOCHI

YMeHue 3a1aBathb dbopmynupoBaTh BONpoCckl | (OPMYIHUPOBATH BOMPOCHI,
BOIIPOCHI HEO0OXOUMBIE IS
OopraHu3aluu COOCTBEHHON
NeATEeIbHOCTU U
COTPYAHUYECTBA C

MapTHEPOM

Y4YEeHHUK TOJYYUT BO3MOKHOCTh HAYYHUThCS :
- HWCIIOJI30BaTh MPH MPOBEACHUM MPAKTHYCCKUX padoT nHCTpyMeHTHI KT
(¢oto_ um BUIEOKaMEPY, U JIP.) IJIA 3aMUCH U 00pabOTKH MHGOPMAIIUH,
TOTOBHUTH HEOOJBIIIHE MTPE3ESHTAINH 10 Pe3yJIbTaTaM HaOIIOCHUN U
OTIBITOB;
- MOJICTTUPOBATh OOBEKTHI M OTACIBHBIC ITPOIIECCHl PEATBHOTO MHpPA C
UCTIOIh30BAaHUEM BHPTYaJbHBIX JIAOOPATOPUH M MEXaHU3MOB, COOPaHHBIX U3
KOHCTPYKTOPA;
- TIOJIb30BATHCS MPOCTHIMU HaBBIKAMH CAMOKOHTPOJISI CAMOYYBCTBHS JIJIS
COXpaHEHUS 3/I0POBbsI, OCO3HAHHO BBIMOIHATH PEKUM JTHS, TIpaBUiIa
PaAIMOHAILHOTO MUTAHUS U IUYHON THUTHUEHBI;

- BBIIIOJIHATD IIPpaBUJIa 0e30macHoro INOBCACHUA B 1OMC.

2. Coaep:xkaHue NporpamMmbl

2.1 Y4eOHBIN IJIaH
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Ne n/m | Ha3zBanue pa3nena, KomnuectBo yacos DopMmBbl
TEMBI aTTeCTAINH
BCETO TEOpHs MPAKTUKA (KOHTpOJIsN)
1. IlepBoHayaabHBIC 6 4 2
XHMHUYeCKHe
TOHSITHSA.
1.1. | Yro uzyuaer xumus? 1 1 0 Oecena
1.2. |ANXMMUKHU U aIXUMUS 1 1 0 Oecena
1.3. Hazpanus 2 1 1 Urpa nio
XUMHYECKUX KapTOouKam
3JICMCHTOB
1.4. [TpuHIUTIBI 2 1 1 becena, onpoc
IPUCBOCHUS HA3BAHUM
2. BewiecTBa 1 ux 9 4 5
CBOMCTBA.
2.1. | Yto Takoe BemecTBo? 2 1 1 becena, ornpoc
2.2. CrtpoeHue BeliecTsa. 2 1 1 Becena, onenka
MOJIeJIen
BEIIECTB
2.3. | ATOMBI U MOJIEKYJIBI. 2 1 1 MopenupoBanue
2.4, Tpu cocrosiHus 2 1 1 becena, omnpoc
BEIIIECTBRA.
2.5. [IpeBparenus 1 1 becena, I1P
BEIIECTB
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XuMHUYeCKHe

peakuuu

13

3.1.

I'ne mpoucxonsr

peakuun?

becena, ornpoc

3.2.

N3yyenue ctpoeHus

II1aMCHHA

ITP

3.3.

J1o xakou
TeMIEPaTypbl MOKHO

HarpeThb BCIICCTBO

becena, 11P

3.4.

N3smepenune
TEeMIIEpaTypbl
KHUIIEHUS BOJBI C
IIOMOLIBIO JaTYMKA
TEMIIEpaTypbl U
TEpMOMETpa

becena, 11P

3.5.

«Omnpenenenue
BOJIOITPOBOJTHOM U
TACTUJIIMPOBAHHOM
BOJBI»

becena, I1P

3.6.

Brinenenue n
MOTJIOLICHUE TEeIlIa —
IIPU3HAK XUMUYECKOU

peaKuumn»

becena, I1P

3.7.

Onpenenenue cocraBa
BO3JTyXa

becena, I1P

Kpucrauaisbl

6.1.

Kaxk obOpa3zytorcs

KPUCTAJUIbI

Oecena
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4.2. Co3nanue 1 1 BripamnBanue
COOCTBEHHOI'O KpHUCTalia B
KpHUCTAIIA, JIOMAIITHUX
Ha0JII0IeHNE 3a YCIIOBUAX
POCTOM KPHUCTAJLIOB
5 Bona 2 1 1
5.1. Bona B Tpéx 2 1 1 dboTooTuet
COCTOSTHUSIX
6 O0o001IeHNEe N 4 1 3
MOBTOpPEHHE
6.1. |IlogroroBska K 3aIure 2 1 1 Oecena
UTOTOBOM pabOTHI
6.2. | Urorosaga arrecranus 2 2 3ammra
UTOTOBOH
paboThI
Hroro 36 17 19

2.2 Conep:kaHue y4eOHOIO0 IJIaHA

Pasznena 1. «llepBoHadYaJbHbIe XUMHYECKHE MOHATH»

Tema 1.1. Ymo uzyuaem arxumusa? (1 9ac Teopuu), JIEKIUs, TPOCMOTP (PHIBEMOB.
O6cyxnenne. THCTpyKTaX 1Mo TEXHUKE 0€30TaCHOCTH.

®opma KOHTpOJIS: Oecena

Tema 1.2. Anxumuku u anxumust (1 gyaca Teopun), JEKIHsl, IPOCMOTP
npe3eHTanuu U puiabma o0 anxumukax. O0cyKIeHue.

®opma KOHTpOJIS: Oecena

Tema 1.3. Hazeéanus xumuueckux s1emenmos. (2 u.)
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Teopus (1 yac), 3HAKOMCTBO C MPOU3HOIIEHUEM U HAITUCAHUEM XUMHYECKUX
aeMeHTOB. MIcTopHs OTKPBITUSL HEKOTOPBIX AJIEMEHTOB.

IIpakruka (1 yac), MoeTMpOBaHKE KAPTOUEK XUMUYECKUX 3J1eMeHTOB. Urpa ¢
KapTOYKaMHU.

dopma KOHTPOJIS: OIICHKA KapTOYEK.

Tema 1.4. Ipunyunet npuceoenus nazeanui. (2 u.)

Teopus (1 yac), oTpabOTKa TPOU3HOIICHUS U HAITMCAHHUS XUMUYECKUX JICMEHTOB.
Ipakruka (1 yac), pabota ¢ KapTOUYKaMU XUMHUECKUX dJieMeHTOB. Urpa ¢
KapTOYKaMH.

dopma KOHTPOJISL: UTPA C KAPTOUKAMHU.

Paznen 2. «BemecTBa u ux cBoiictBay. (Bcero 9u., Teopust 44., IpakTHKa 5 4.)

Tema 2.1. Ymo makoe sewgecmeo? (2 u.)

Teopust (1 yac), 3HaKOMCTBO ¢ BelecTBaMu. MICTOpHUsT OTKPHITHS HEKOTOPBIX
BeniecTB. [IpocMoTp 00yyaromux GuibMoB.

IIpakTuka (14ac), 3HaKOMCTBO € KOJUIeKIIMEeH MuHepaioB. [Iporyika mno
IIKOJIBHOMY IapKYy.

dopma KoHTpOJIA: Oecesa, orpoc.

Tema 2.2. Cmpoenue sewecmea.(2 u.)

Teopus (1 yac), mpocMOTp GriIbLMa O CTPOCHUH BEIICCTB, JICKIIUS.
IMpakTuka (1 yac), MogeTUPOBAaHHE CTPOCHHUS BEIICCTB M3 IUIACTHIINHA.
dopma KOHTPOJISI: OLICHKA MOJIeJIeH BelecTs, Oecea.

Tema 2.3. Amomot u monexynwl. (2 u.)

Teopus (1 gac), 3HaKOMCTBO ¢ MOHITHSIMH aTOM, MOJICKYJIa, TPOCMOTpP (PHIIBMA.
IpakTuka (1 yac), KOHCTPYHUPOBAHUE MOJIEIICH aTOMOB BOJIOPO/Ia, KHCIOPO/Ia,
MOJIEKYJIBI BOJIBI.

DopMa KOHTPOJIA: OLICHKA MOJIECJIEH.

Tema 2.4. Tpu cocmosinus eewecmesa. (2 u.)

Teopwus (1 gac), 3HaKOMCTBO C TPEMsI COCTOSIHUSIMHU BEIIECTBA, TPOCMOTP
oOydaroriero ¢puiabma.

IpakTuka (1 gaca), HaOroIeHUE 32 KUTICHUEM, 3aMEP3aHUEM BOJIBI.
dopma koHTpOJS: Oecena, onpoc.

Tema 2.5. Ilpespawenus seugecms. (1 u.)
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IIpakruka (1 gac), IeMOHCTpaIUs IEPEXO0B BEIIECTB U3 PA3THUHBIX
arperaTHbIX COCTOSHUHN. JleMOHCTpaIus mpeBpaIleHNs BEIIECTB IO I[BETOBLIM
MpU3HaKaM.

dopma kouTpoas: Oecena, [1P

Pa3nen 3. Xumnueckue peakuuu. (Bcero 134., Teopus 6 u., mpakTuka —/ 4.)

Tema 3.1. I'0e npoucxoosm peaxyuu? (2 u.)

Teopus (1 yac), 3HAaKOMCTBO ¢ TepMUHOJIOTHEH. JIekuus.
IpakTuka (1yac), coznanue TEOPUN MPOUCXOXKICHUS PEAKIIUA.
dopma KoHTpOJIA: Oecea, onpoc.

Tema 3.2. U3yuenue cmpoenus niamenu (1 4.)

IIpakrTuka (l14ac), u3yuyeHue CTpoeHuUsl TIaMEH.
®opma xkouTpoJs: [1P.

Tema 3.3. /lo kaxoti memnepamypuvl MONCHO Hazpemb éeujecmeo?. (2 u.)

Teopus (1 yac), 3HAKOMCTBO C TEPMUHOJIOTHEH.
IIpakruka (1 yac), 3HaKOMCTBO C OCHOBHBIMU METOJaMH HayKH
dopma KoHTpOJIA: Oecesa, orpoc.

Tema 3.4. U3mepeHue TeMnepaTypbl KHNEHUSI BOABI C MOMOIIBIO TATYHUKA
TeMIepaTypbl U TepMometpa (2 u.)

Teopus (1 yac), 3HAKOMCTBO C TOYHOCTHIO M3MEPCHHUS ITUPPOBBIX TATUNKOB.
IMpakTuka (1 yac), neMoOHCTpaNKsI H3MCHEHHS TEMIICPATYPhI KUIICHHS C
MOMOIIBIO TATYHKA.

®opma kouTpoJs: becena, [1P.

Tema 3.5. Onpenesienue BogonpoBoaHoii M IUCTUIMPOBAHHOMI BOABI (24.)
Teopus (1 yac), MO3HAKOMHUTH C MOHATUAMH JUCTUUIMPOBAHHAS U
BOJIOITPOBOIHAS BOJIA.

Ipakruka (1 yac), HAyYUTHCSA OMPEACIATH IPEICTABICHHBIC 00PA3Ibl BOIBI.
dopma koHTpoJs: becena, [1P.

Tema 3.6. BolnesieHue ¥ MOTJIOIIEHHE TEIJIA - IPU3HAK XUMUYECKOH peakuumn
(2u.)

Teopus (1 gac), NO3HAKOMHUTH C IOHATUSAMH TEIUIOTA, SK30TEPMHYUCCKAS U
SHJOTEPMHUYECKAS PEAKIHA.

IpakTuka (1 yac), U3y4aTh XUMHUYECKUE SIBICHHUS.
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®opma koHTpoJs: becena, I1P.

Tema 3.7. Onpenesnenue cocraBa Bo3ayxa (24.)

Teopust (1 yac), HO3HAKOMHUTD C TIOHATUAMH COCTAB BO3yXa.
IpakTuka (1 yac), SKCIIEPUMEHTAIBHO ONPECINTL COCTAB BO3AyXa B
MOMEIIEHHUHU.

dDopma koHTpOJA: becena, I1P.

Paznen 4. Kpucramasbl. (Bcero 24., Teopust 14., npaktuka 1 4.)

Tema 4.1. Kax oopaszyromes kpucmannwt (1 u.)

Teopusi (luaca) kak 00pa3yrOTCs KPUCTAILIBI U KX MHOT0OOpasue.
®opma KOHTPOJIA: Oecea, onpoc.

Tema 4.2. Cozoanue cobcmeennozo kpucmania (lu.)

IMpakTuka (1 yac) co3ganue COOCTBEHHOTO KpUCTALIA.
DopMa KOHTPOJIA: BbIPAILIEHHBINA KPUCTAJLI.

Paznea 5. Boga (Bcero 24., Teopust 14., mpaktuka 14.)

Tema 8.1. Booa 6 mpéx cocmosinusx. (4,54.)

Teopus (1 yac), 3HAKOMCTBO C TPEMs COCTOSIHUSIMH BOJIbI, JieKIus. [Iporyska mo
IIKOJILHOMY TapKy.
IpakTuka (1 gac), AeMOHCTpaIMs IEPEX0I0B BOAbI U3 OJTHOTO COCTOSIHUS B

IpyToe.
dopma KOHTPOJs: GOTOOTUET.

Pa3nen 6. O6001enue u noBTropenue. (Beero 4 4., reopus 1 4., mpaktuka 34.)

Tema 6.1.IToocomoexa k 3awume umoz2osou pabomsi. (2u.)

Teopus (1 gac), 3HAKOMCTBO TPEOOBaAHUSIMHU.
IpakTuka (luac), mpakTudeckas padoTta IS 3aIIHUTHI.
dopmMa KOHTPOJIS: IPOBEpPKa padoT.

Tema 6.2.Umocosas ammecmayus. (2u.)

IIpakTuka (2 yaca), npe3eHTanusl NPAKTUYECKON U TEOPETUUECKOW YacTu
paboTHI.
dopma KOHTPOJISL: 3a11UTa PaOOTHI.
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2.3 O0pa3oBaTesbHbIe U YueOHbIe opmMaThl
e JIMYHOCTHO — OpPHEHTUPOBAHHBIE TEXHOJOTUU  TO3BOJSIOT  HAWTH

WHIUBUIYaJbHBIA TIOAXOJ K KaXIOMy peOeHKy, co31aTh JUIsl HEro
HeoOxoauMmble ycioBusi komdopra U ycrmexa B o0yueHun. OnHu
npenycMaTpuBalOT BBIOOpP TeMbl, 00bEM Marepuala C Y4YETOM CHII,
CIIOCOOHOCTEW M MHTEPECOB peOeHKa, CO3/Ial0T CUTYAlMI0 COTPYIHUYECTBA
JUIs1 OOIIIEHUS C IPYTUMU WICHAMU KOJUICKTHBA.

e UrpoBble TEXHOJIOTMM TIOMOTalOT peOeHKy B (QopMe HUrpsl YCBOUTH
HEOOXOAUMBIE 3HAHMS M TMPUOOPECTH HYKHbIC HaBBIKU. OHU TOBBIMIAIOT
aKTUBHOCTB W MHTEPEC JieTel K BBIMOJIHIEMOM pabore.

e TexHONOrHsT TBOPUYECKOM JESITEIBHOCTH MCIOIB3YETCA JI TOBBIIICHUS
TBOPYECKON aKTUBHOCTH JIETEM.

e TexHOJOTHS HCCIENOBATEILCKON NESTENbHOCTH TO3BOJSET pa3BUBATh Yy
neTeil HabMoIaTeIbHOCTD, JOTUKY, OOJBIIYI0 CAMOCTOSITEILHOCTh B BBIOOPE
eJie ¥ TOCTaHOBKE 3aJ1ay, MPOBEACHUH OTBITOB M HAOIIOJEHUHN, aHAIIU3E U
00paboTKe MOJIy4eHHBIX pe3ybTaToB. B pesynbrate mpoUCXOIUT aKTUBHOE
OBJIQ/ICHUE 3HAHUSIMH, YMEHHUSIMU U HaBbIKAMH.

e TexHONoruss METOAOB MpoeKTa. B OCHOBE 3TOro meroma JIEKHUT pPa3BUTHE
NO3HABATENbHBIX ~ MHTEPECOB  yYAIIUXCS, YMEHUE  CAMOCTOATEIIBHO
KOHCTPYHUPOBAaTh CBOM 3HAHHS, OPHEHTHPOBATHCA B WH(GOPMAIMIOHHOM
NPOCTPAHCTBE, Pa3BUTHE KPUTHUECKOTO MBIIUICHUS, (HOPMHUPOBAHUE
KOMMYHHKATUBHBIX U MPE3EHTAUOHHBIX HABBIKOB.

ConepxaHue Kypca HOCHT MEXIPEAMETHBIM XapakTep, TaK KaKk 3HAKOMUT

y4Yaluxcs ¢ KOMIUIEKCHBIMU MpoOJieMaMu U 3ajlayaMy, TPEOYIOIMMU CHUHTE3a

3HAHWUW IO PSAAYy peaMeToB (pu3nka, OMOIOTHS, SKOJIOTHUS, COIMATbHBIE HAYKH,

UCTOPHS).
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e DKOJIOTHSl — IOHMMaHNWE U3MEHEHUN B OKPYXKAIOLIEH Cpele U OPraHUu30BaTh
CBOE OTHOILICHHE K ITPUPOJIE.

e duszuka — Qusnyeckue CBOWCTBA BEUIECTB, (PU3MYECKHUE METOABI AHAIU3A

BELLECTBA.

o Hcropus — uctopudeckue CBeACHUs U3 MUPa XUMUH.

. buonorus - xumuyeckuii coctaB 00bEKTOB KUBOW MPUPOBL;

e ludopmarukoit — mnouck wuHpopmanum B HHTepHeTe, co3maHue U

oopMIIeHHE TIpe3eHTali, pab0oTa B TEKCTOBBIX U TAOJMYHBIX PEIAKTOPAX.

2.4 MdopMbI aTTECTAIIMM U OLIEHOYHbIE MAaTePHAJIbI
2.4.1 Buabl KOHTPOJISI:

- npedsapumenvHblili. KOHMpPOJab (IPOBEPKA 3HAHUN ydYalIUXCS HA HavalbHOM
atarne ocBoeHus [Iporpammer). TIpoBoauTcst B Hauane peanuzanuu [IporpamMmer B
BUJIE BXOJTHOTO TECTUPOBAHMUS.

- meKyuwjuil Konmpo.Jip (OTCICKUBAHUE AKTUBHOCTU 00YYAIOIIUXCS B BBHITTOJIHEHUH
UMHU TBOPYECKHUX PadoT.)

- UMO0206blil KOHMPOb (3aKIIOUUTENbHAS TIPOBEPKA 3HAHWUW, YMEHHM, HAaBBHIKOB
no uroram peanuzanuu lIporpamMmbl B kKaxkaoM ydeOHOM rTopy). [IpezeHrtanus
MOJICOTOBJICHHBIX YYAIIUMHUCS TBOPUYECKUX PaAOOT.

2.4.2 ®opMbl ¥ cOoiep:KaHNe UTOTOBOM aTTECTAIIMH:

- IPE3CHTAaIU TBOPUYECKOI pabOoTHI (TIPOEKTA).

2.4.3 TpeGoBaHue K OlleHKE TBOPYECKOH padoThI

TBopueckas paboTa (IPOEKT) OLIEHUBAETCA MOJOKUTEIBHO IPU YCIOBUH, €CIIU:

- oTIpeieNieHa ¥ 9€TKO c(hopMyaupoBaHa IeIb padOoTHI;

- XapaKTepU3yeTCs OPUTHMHAIIBHOCTBIO HIAECH, HCCIEN0BATEIbCKUM MOAXOA0M,
N0I00paHHBIM U TIPOAHATN3UPOBAHHBIM MAaTEPUAJIOM;

- coJiep KaHue padOThI U3JI0KEHO JIOTUYHO;
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- TMPOCJIEKUBAETCS TBOPYECKUM TMOAXOJ K PpEIIEHUI0 MpoOJIeMbl, HMEIOTCS
COOCTBEHHBIE NIPEITIOKEHNUS;

- ClIeJIaHHbIE BBIBO/IbI CBUJIETEIBCTBYIOT O CAMOCTOSITEIBHOCTH €€ BBINOJIHEHUS.
dopmMa 3aiuThl TBOPUYECKON pabOThI (IPOEKTA) — OYHAs MPE3ECHTALIUS.

2.4.4 TpeOoBaHus M pe3yJabTaThl K YPOBHIO IOATOTOBKHU YYALIUXCS.

K xoH1y ocBOeHMsI porpaMMbl 00y4arouuecs J01KHbI 3HATD:

- 4TO BCE OKpY’KalolIMe Hac MPEIMEThl HA3bIBAIOT TEJaMHU, KOTOPBIE COCTOAT U3
BELIECTB;

- 0 psJe XMMHUYECKHX BEIIECTB M MX CBOMCTBax (Hampumep, yKCycHasi KUCJIOTa,
MeJ, CO/a, YIJIEKUCHBbIA Ta3, MepMaHraHaT Kallis, TallleHas HW3BECTh, MEHBIH
KyIOpOC, JKeJIe3HbIN Kynopoc, Kpaxmal, caxap u Ap.);

- HEKOTOpble XMUMHUYECKHE TEPMHHBI, HCIOJIb3yeMble B OBITY W JHTEpaType
(HampuMmep, KHUCJIOTa, OCHOBaHWE, IIeJN0Yb, HEUTpanau3auus, MOJIeKya,
XUMHYECKasi peaxiusi, afcopomus u ap.);

- OTBETHI HA MHOTHE OBITOBBIE BOIIPOCHI. Y METhH BBIPAIIUBATH KPUCTAIUIBI.
odyuarouuecsa 00HCHbL YMEMD .

- TPUBOJUTH MPUMEPHl PA3IMYHBIX TEJI U BELIECTB, OKPYXKAIOIIUX HAC B
IMOBCEIHEBHOM »KU3HHU,

— ONPENENATh BUABI AEATEIbHOCTH YEJIOBEKA, CBSI3aHHBIE C U3YYEHUEM IPUPOJIbI
(METO/IbI TTIO3HAHMS: HAOJIIOJICHUE B DKCIIEPUMEHT);

- HUCKaTh M HAaXOJUTh CYIIHOCTh HPOCTEUINMX SIBJICHUI OBITOBOW KU3HU
(Hanpumep, U3MEHEHHUE 1IBETA MUILEBBIX MPOIYKTOB);

- IPOBOJUTH D3JIEMEHTApPHBIM KAadyeCTBEHHBIM aHAJIW3 MPOAYKTOB (HAIpUMED,
OIpeJieNIeHne Kpaxmaia, OIpeiesIEHue peakiuu Cpeibl);

- NPOBOJIUTH HECJOKHBIE MAHUITYJISIUM HA OCHOBE 3JEMEHTapHBIX XMMHUYECKHUX
3HAHUU U YMEHHUUN

— IIPOBOJANTH HECIIOKHBIE OMBITHI U HAOJIOIEHNS 32 HUMU.

2.4.5 Kpurepuu OleHKHU JOCTHKEHUS IUVIAHUPYEMBIX Pe3yJIbTATOB

21



YpoBHU ocBOeHUs [IporpamMsl

Pesynbrar

Bricoknii ypoBEHb OCBOCHUS

ITIporpammsl

VYuaimuecss 1EMOHCTPUPYIOT BBICOKYIO
3aMHTEPECOBAHHOCTh B YUEOHOM, MO3HABATEILHOMN 1
TBOPYECKOM JAEATEIbHOCTH, COCTABIISAIOLIEH
conepxkanue IIporpammel. Ha utorosoit 3amure
paboTHI MOKA3BIBAIOT OTINYHOE 3HAHUE
TEOPETUYECKOI0 MaTepUalIa, IPAKTUYECKOE
MIPUMEHEHUE 3HAHUM BOIUIOIIAETCS B KAUECTBEHHBIN

IPOJYKT

Cpennuii ypoBEHb OCBOCHHUS

IIporpammsl

VYyanuecs 1eMOHCTPUPYIOT JOCTATOUHYIO
3aMHTEPECOBAHHOCTH B yUeOHOM, TO3HABATEILHON U
TBOPYECKOMN AEATEIbHOCTH, COCTABIIAIOLIEH
conepxkanue [Iporpammel. Ha utorosoit 3amure
paboThI MOKA3bIBAIOT XOPOIIee 3HAHUE
TEOPETUUYECKOI0 MaTepUaIIa, IPAKTUIECKOE
IIPUMEHEHNE 3HAHUIN BOIUIOLIAETCS B IIPOAYKT,

TPEOYIOIIUI HE3HAYUTEIILHON T0pad0TKH

Hwu3zkunit ypoBeHb OCBOCHMS

[Tporpammsl

VYuamuecss 1eMOHCTPUPYIOT HU3KUH YPOBEHD
3aMHTEPECOBAHHOCTH B YUeOHOM, TT03HABATEIIHLHOM H
TBOPUYECKOM JAEATENBbHOCTH, COCTABIISIOLIECH
conepxkanue IIporpammel. Ha urorosoi 3ammure
pabOThI MOKA3bIBAIOT HEJIOCTATOYHOE 3HAHUE
TEOPETUYECKOTO MaTepHalia, pakTudeckas paboTa He

COOTBETCTBYET TPEOOBAHUIM

1. Kommiekc opraHu3anuoHHO-NeIarOrn4ecKuX ycJI0BHi

1 .MaTepI/laJILHO-TeXHI/I‘IeCKoe o0ecrneyeHue InporpaMmal
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XumMuyeckas J1abopaTopHasi Hocyaa, annaparbl U NpUOOPHI:

1) mpubops! 11t pabOTHI € Ta3aMu;

2) anmapatsl ¥ PUOOPHI ISl OMBITOB € TBEPJIBIMU, KUJKUMU BEIIECTBAMU;
3) u3mepuTenbHble TPUOOPHI U MPUCTIOCOOTIEHUS JJIs1 BBIMOJIHEHUS OMBITOB (BECHI
aQHAJIUTUYECKUE, BEChl TEXHUUECKHUE);

4) cTeKJIIHHAS U IJIACTMACCOBAs MOCY/1a U MPUCTIOCOOJIEHUS AJi IPOBEACHUS
OTIBITOB.

5) HaGopsl 115 TpakTUueckux padoT LleHTpa ecTeCTBEHHO - HAYYHOU U
TEXHOJIOTUYECKOHN HampaBieHHOCTH «Touka pocTay.

6) CIUPTOBKHU

7) mepcoHaNbHBIN KOMITBIOTEP

8) JaTYMKU TEMIIEPATYPHI

9) naTuuku pH

10) mpoOupku

XuMHYecKHe peaKTUBBI H MaTepHAJIbI:

I)ITpocThie BelecTBa: Meb, HATPUI ,KAJIBbIIWNA, MATHUMN, JKEJI€30, IIUHK;
2)okcuanl: MeaH (||), kampius, sxenesa (|||), Maraus;

3)KUCIIOTHI: CepHasi, COJIsiHAs, a30THAs;

4)ocHOBaHUS - TUAPOKCUBI: HATPUS, KaIbLus, 25%-Hblil BOJHBINA PacCTBOP
aMMUaKa;

5)conu: xnopuabl HaTpHsi, Meau (||), amroMuHus, *Kenes3a (|||); HuTpaThl Kanus,
HaTpusd, cepedpa; cynbdaTt Mean(||); HOaua Kaus; aTFOMOKATHEBBIE KBACIIHI;
TUXpOMAT KaJus;

6)opraHMuecKrue COEIMHEHHUSI: ITAHOJ, YKCYCHas KUCIIOTa, CaXxapo3a, METHJIOBBIN
OpaHXeBbIH, peHondranenH, JaKMyc.

MyJabsTuMeauiiHoe 00opyaoBanmne: KoMnsrorep, NpoeKTop, IKpaH
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[Ipumeyanue: 3aHATUSA IPOBOAATCS B KAOMHETE XUMHH, 000PYI0BaHHOM
BBITSDKHBIM IKa(OM, pakoBUHOM. JlabopaTopHast mocyaa, XUMUYECKUE PEAKTUBbI
Y MaTepHalibl HaXOASATCS B 1a0OPAHTCKOM, paCIOIOKEHHOU PSAOM C KAOMHETOM.
Kaaposoe odecnneuenne IlporpamMmmel

[IporpamMmmy peanusyeT yuyuTeab XUMMUU.

2.Y4eOHO-MeTOANYECKOe U HHPOPMAIITMOHHOE 00ecriedeHue.

Kabunet XxuMuu ocHaMEH KOMITJICKTOM JEMOHCTPAIIMOHHOTO U JJA0OPAaTOPHOTO
o0OpyZOBaHUS TIO XUMHUHU JJII OCHOBHOW MIKOJBI. OCHAIIEHHE COOTBETCTBYET
[lepeunro 000pymoBaHKs KaOWHETa XMMHH U BKJIIOUYACT Pa3JIMYHBIC TUIIBI CPEJICTB
oOyueHusi. bomblyo 4acTh 000pYAOBaHUS COCTABISAIOT YYeOHO-TIPAKTHYECKOE U
ydeOHO-1a00paTtopHOe O00OpYJIOBaHME, B TOM 4YHCIE KOMIUICKT HATypaJbHBIX
00BEKTOB, MOJICIIH, TPUOOPHI U MHCTPYMEHTBI JIJISl MPOBEACHUS JACMOHCTPAMH U
NPaKTUUYECKUX 3aHATHH, TEMOHCTPAIIMOHHBIC TaOIUIIBI, MEHMAOCHAIIICHHUE.

Hannuymne nme4aTHbIX MOCOOMH (TePeYNCIUTD):
e TaGnu1el M0 Kypcy XUMUH (10 KjlaccaM, TeMaM)
e Tabymiia pacTBOPUMOCTH KUCJIOT, COJIeH, OCHOBAHUM
® DJICKTPOXUMUUECKUI PsiJl HAMPSIKEHUN METaIJIOB
ellepuoanueckas cucrema xumuueckux snemenToB J[.M1.Menaeneena
Hannune TCO (nepeynciiuTh Kakue):
- [Ipoexrop
- [lepcoHanbHBIN KOMIIBIOTED
- JlokymeHT-Kamepa
- MOy

Cnncok mosie3sHbIX 00pa30BaTeIbHbIX CATOB:

1. DOunuknonenus “Kpyrocer”: Xumus
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http://www.krugosvet.ru/cMenu/23_00.htm

2.

(o]

=

[MonynsipHast 6uOAMOTEKA XUMUYECKUX SJIEMEHTOB
http://www.n-t.org/ri/ps

Hu s 6e3 xumuu: KajneH1apb-ClipaBOYHUK [0 XUMUYECKON 0€3011acHOCTH
http://www.seu.ru/cci/lib/books/calendar/

A3Oyka Beb-noucka 1151 XUMHKOB
http://www.chemistry.bsu.by/abc/

OO6yuarorniast SHIUKJIONEIUS: XUMUS
http://www.informika.ru/text/database/chemy/START.html
AJIXUMUK: CaliT MO0 XUMHU

http://alhimik.ru/index.htm

OTKpBITaH XUMMUA

http://www.college.ru/chemistry/course/design/index.htm

. 3auumarensHasg xumusa http://all-met.narod.ru

11. Mup xumuu, http://chem.km.ru

. KOHHGKHI/I}I ((ECTGCTBGHHOHayLIHBIC OKCIICPUMCHTHBD) . XUMHUA

http://experiment.edu.ru

. Cnincok amrepaTypsbl

I'pocce 3., BaiicmanTens X. Xumus 118 1r0003HATEIbHBIX. OCHOBBI XUMUH H
3anuMaTtenbHbie onbIThl. I JIP.1974. 11ep.c nem.— JI.: Xumus, 1979.— 392 c.
Hepnronsi B. @.Mup Boasl.— JI.: Henpa, 1979.— 254 c.

Kumun J[. M.O6mas xumus. [Ipaktukym L-muxpo.PykoBoacTBo mist
ctyaentoB.— M.: MI'Y, 2006.— 322c.

Hcnonp3oBanue mudpoBbIX JabopaTopuii mpu 00ydYeHUN XUMHUHU B CPEIHEH
mkone/ becnanos I1. W.Jlopodee M.B., XKumun JI.M., 3umuna A.UN.,
OpxexoBckuii [1.A.— M.: BUHOM.JIa6opatopus 3nanmii, 2014.— 229 c.

25


http://www.krugosvet.ru/cMenu/23_00.htm
http://www.n-t.org/ri/ps
http://www.seu.ru/cci/lib/books/calendar/
http://www.chemistry.bsu.by/abc/
http://www.informika.ru/text/database/chemy/START.html
http://alhimik.ru/index.htm
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10.

Kpucramnel. Kpucrannorunpatsl: Metoandeckue ykazanus K 1a00paTopHbIM
pabotam.Mudraxosa H.I11., [lerposa T.H., Paxmarymuna U. ®@.— Kazans:
Kazan.roc.texnoin.yn-t., 2006.— 24 c.

Jleencon U.A.100 BompocoB 1 OTBETOB IO XUMUH: MaTepuasl 1Sl IIKOIbHBIX
pedepaToB, QpakyIbTaTUBHBIX 3aHATUM U CEMUHAPOB: Y4eOHOE ocoOne.—
M.: «M3natenbctBO ACT»: «M3naTenscTtBO AcTpensy, 2002.— 347 c.
Jleencon U. A.Xumunueckue peakuuu: TemnnoBoii 3pdexT, paBHOBECHE,
ckopocTtb.— M.: OO0 «M3narensctBOo Actpens, 2002.— 192 c.

Hazapoga T.C., I'pabeuxuii A.A., JlaBposa B. H. XuMnuueckuii S5kCiepuMeHT B
mikone.— M.: IIpocBemienne, 1987.—240 c.

[TerpsinoB U. B.Camoe HE0OOBIKHOBEHHOE BEIIECTBO B MUpe.— M.:
Ilenarorunka, 1976.— 96 c.

CrpenbaukoBa JI. H.13 vero Bc€ caenano? Pacckassl 0 Bemectse.— M.: Sy3a-

npecc.2011.— 208 c.

11. Duumknoneaus aist aeteit. T.17. Xumus / ['naB.pen.B. A.Bonoaun,

Ben.Hayu.pena. M. Jleencon.— M.: ABanTa +, 2003.— 640 c.

12.

Optumo JI.Boja: kHUTra 0 caMoM Ba)KHOM BeIIeCTBE B Mupe: nep.c huH.—M.:

Kommacl'un, 2019.— 153 c.

13.

Yeptros 1.H., Kykos I1. H. XuMruyecknii 5KCIIEpUMEHT C MaJIbIMH

KoJinuecTBaMu peaktuBoB.M.: IIpocBenienue, 1989.— 191 c.
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Kanennaphsiii yueOHbIH rpadux

[Ipunoxenue 1

Ne Mecsan | Yucno Bpewms ®opma 3anatus | KonnuecTBo Tema 3ansTuA Mecto dopma
n/n IPOBEJICHUS 4acoB MIPOBE/ICHUS KOHTPOJIS
3aHSTHS
1. 6 IlepBoHauyabHBIE
XHMHYeCKHe
MOHATHS.
1.1. | cenTs6pb VYpox, 1 Urto nzyyaer Kabuner Oecena
UHTEPAaKTUBHOE N XUMUHU
XUMUS
3aHATUE
1.2. | ceHTI0pb VYpok, 1 AJIXUMHUKHU U KaOuner Oecenma
UHTEPAKTUBHOE XUMUHU
ANXUMHUS
3aHATUE
1.3. | cenTsa6pp VYpok, 1 HazBanus Kabuner urpa 1o
UHTEPAKTUBHOE XUMUU
XUMUYECKUX KapTO4YKaM
3aHSTHE,
CaMOCTOSATEIbHAS JJIEMEHTOB
pabora
1.4, | CeHTsa6pn- VYpok, 2 [TpuHITUTIBI Kabuner becena, onpoc
UHTEPAKTUBHOE XUMUU
OKTSI0pb MIPUCBOCHUSA
3aHATHE
Ha3BAHUU
2. 9 BemecrBa u ux




CBOMCTBA.

2.1. | okta0pb Ypok, 2 Yro Takoe Kabuner becena, onpoc
UHTEPAKTUBHOE XUMHH
BEIIECTBO?
3aHATHE
2.2. | OKTS0pB- CamocTrosTenbHas 2 Crpoenue Kabuner becena, onenka
paboTta XUMUH, .
HOSIOpPB BEIIIECTRA. . Mojieneit
IITKOJIHBIT
napk CTPOCHUS
BEIIICCTB
2.3. | HOA0pB I1P 2 ATOMBI U Kabuner MopenupoBanue
XUMHH
MOJIEKYJIBI.
2.4. | Hos0pb- VYpox, 2 Tpu coctosHUs Kabuner becena, onpoc
1eKaGDb UHTEPAKTUBHOE BerecTsa XUMHH
p 3ansarue, [1P '
2.5. | nexabpp VYpox, 1 [IpeBpamieHus Kabuner becena, onpoc
UHTEPAKTUBHOE XUMHH
BEIIIECTB
3ansarue, [1P
3 13 Xumuyeckue
peakuuu
3.1. | nexabpb VYpok, 2 I'te mpoucxondar KaOuner Oecena
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UHTEPAKTUBHOEC peakuuu? XUMHAH
3aHATHE
3.2. STHBAPb VYpok, N3yuenue Kabuner becena, I1P
UHTCPAKTUBHOC XUMHH
CTPOCHUS TIIAMEHU
3aHATHEC
3.3. STHBAPb VYpok, Jlo xakoit KaOuner I1P
UHTCPAKTUBHOC XUMHH
TEMIIEPaTypPhI
3aHATHEC
MO>KHO HarpeTh
BEIIICCTBO
3.4. | SuBapsb- VYpox, N3mepenue Kabuner becena, I1P
UHTEPAKTUBHOE TEMIIEpaTyphbl XUMHH
¢deBpainb
3aHATHE KUTIEHUS BOJIBI C
MOMOIIBIO TATYMKA
TEMIIEpaTyphl U
TEpMOMETpa
3.5. | depanb VYpox, «Onpenenenue Kabuner becena, I1P
UHTEPAKTUBHOE BOJIOIIPOBOJTHOM | XUMHH
3aHATHE JTUCTUILTAPOBAH-

HOU BOJIBI»
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3.6. | deBpanb- Ypok Brinenenune n KaOuner becena, I1P
MOTJIOIIIEHHUE TEIjIa XUMUH
MapT
— TIpHU3HAK
XUMHYECKOUN
peaKIum»
3.7. arpenb 1P Onpenenenue KaOuner becena, I1P
COCTaBa BO3/IyXa XUMUH
4 Kpucraaisi
4.1. arnpenb I1P Kak oOpa3ytorcs Kabuner Oecena
XAMUHA
KPUCTAJLIIBI
4.2 Man [1P Cosnanue KaOuner BripamuBanue
XHUMUH,
COOCTBEHHOTO KpHucTajia
MIPOJIOKCHUE
KpHcTajia IoMa
5 Boaa
5.1. Maii VYpox, Bona B Tpéx Kabuner dboTooTueT
UHTEPAKTHBHOE XUMUH
COCTOSTHUSIX

3ansarue, [1P

30




6 4 O000menue n
NOBTOPEeHHE
6.1. Maii Ypox 1 IToaroroBska K KaOuner Oecena
. XUMHH
3aIlUTEe UTOTOBOM
paboThI
6.2. UIOHb Ypok 2 Hrorosas Kabuner 3amura
XHUMUHU .
aTTeCTaIlus UTOTOBOM
paboTHI
36 HUTOI'o
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