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PABOYAHA ITPOT'PAMMA
Kypca BHEVPOUHOH TeATENLHOCTH
ecTeCTBEHHOHAYUHONH HANPABJIEHHOCTH

« ¥ INBHTeILHAR XHMH»

TOYKA !'mcm

LexTp ocGpasoBaHAA
BCcTecTEeHHO-HAYYHOR W
TEXHOMOrHYEC KON Hanpnnn_unun-r.:uﬁ

Boapacr obyuarommxen: 10-13 mer

Cpox peaiu3auud nporpammset: 1 roa, 34 waca,

Cocrapntets: Kopobuos B.1T.

1. Pyiaukoso
2025 ron




IHosicHuTeILHAA 3aNIUCKA

[IpakTHueckn KaXaplii peOEHOK C MHTEPECOM BCTPEYAeTCsl ¢ HOBBIM TPEAMETOM — XHMHUEH, MpenBKyIIas
3HaKOMCTBO € HayKoH uynec. M 3To OTHOIIIEHNE CTAHOBUTCSI OCHOBOM JIJISl TIO3HAHUS OKPYIKAIOIIET0 MUPA.

He yBnekasch BBICOKUMH TEOPHSMHU, AOCONIOTHBIMHM TOHSTHUSAMH M MOJICNSAMHU, 0€3 TMeperpy3kKu, Kypc
«YuBUTENbHAS XWMHS» TIO3BOJIIET 3aHMMATENbHO W HEHABA3YMBO BHEAPUTh B CO3HAHWE YYAIIUXCS
MPEICTaBICHUS O BO3MOXKHOCTSX 3TON HAYKH, €€ JOCTYITHOCTH U 3HAYUMOCTH IS HUX.

B otnmuune oT Apyrux mogo0HBIX KYpCOB, Kype « Y IUBHUTENbHAS XUMISD HE SIBIAETCS CUCTEMHBIM, B HEM HE
CTaBUTCA 3aj7ladya (POPMUPOBAHUS CUCTEMbl XUMHYECKHUX TOHSATHH, 3HAHUA W YMEHHI, PaHHETO M3Y4YCHHS OCHOB
xumud. llpeamaraemerii Kypc OpPHEHTHPOBaH Ha 3HAKOMCTBO M OOBSCHEHHE XWMHUYECKHX SBICHHH, YacTo
BCTPEUAIOIIUXCS B OBITY, CBOWCTB BEIIECTB, KOTOPBIC CTOAT JIOMa Ha MOJIKAX U B anTeyke. XMMHYCCKUEC TEPMHUHBI U
MOHATHUS BBOJATCS TI0 Mepe HEOOXOANMOCTH OOBSICHUTH TO WIIM MHOE SIBJIICHHE.

Llenu usyuenus kypca « YousumenvHas xumusay.

e  DopMHpPOBAHHE €CTECCTBEHHO-HAYYHOTO MHUPOBO33PEHMUS MITKOJILHUKOB.

O3HaKOMJICHHUE C 00BEKTAMH MaTEPHATHLHOT'O MHUPA

e Peammzanmmsi  JIEATENLHOCTHOTO TMOAXO0]a (CIIOCOOCTBOBATH Pa3BUTHI0 YMEHWH M IIOWCKA, aHAIHM3a U
WCIIOJIb30BAHMSI 3HAHUH).

e  Pacmmpenue Kpyroszopa HIKOJbHHKOB: HKCIIOJb30BAaHHE METOJIOB IO3HAHUS MPHUPOJAbI — HaOJIOIeHUE
(M3UIECKIX U XUMUYECKUX SBIICHUH, TPOCTEHITNI XUMUIECKAN IKCTIEPUMEHT.

e (Co3maHue Ha 3aHATUSAX CUTYaIlMi aKTHMBHOTO TIOMCKA, MPEIOCTABIEHUE BO3MOXXHOCTH CIENaTh COOCTBEHHOE
«OTKPBITHEY.

3adauu kypca
e [lo3HaKOMHUThH C MPOCTHIMH MPaBUJIAMH TEXHUKH OE30MACHOCTH IpU paboTe ¢ BellecTBaMu; 00yuyeHHUE TOMY,

KaK MCIOJb30BaTh Ha MPAKTHKE XUMHUYECKYIO ITOCyly ¥ 000pyaoBaHue (IpoOUpPKH, WTATUB, (aphopoBbIC YaIlKH,
MUMETKH, HIMaTeI’, XUMUYEeCKHe CTaKaHbl, BOPOHKH U Jp.)

e dopmupoBaTh MpPEICTABICHUS O KAaueCTBEHHOW CTOPOHE XUMHUYECKOM peakuuu. OmnuchiBaTh NpocTeiine
¢du3nueckre CBONCTBA 3HAKOMBIX BEILECTB (arperaTHoe COCTOSIHWE, MPO3pavyHOCTb, LIBET, 3amax), HPU3HAKU
XUMHUYECKOM peakiuy (M3MEeHeHHe OKPACKH, BBINaJeHUE 0CA/IKa, BBIJIEIICHUE ra3a)

e  BBINONHATE NPOCTENIINE XUMUYECKUE OTIBITHI 110 CIOBECHON U TEKCTOBOY HHCTPYKIUS

OBnageTs 2J1eMEHTapHBIMHI HaBBIKAMU HCCIIEI0BATEIBLCKON ESTEIbHOCTH

Pa3BuBaTh HaOIIOJATENBHOCTh, YMEHUE PACCYXK/AaTh, AHAIU3UPOBATh, JI0OKA3bIBaTh, PEIIATh YUEOHYO 3a/1auy.
CdopMupoBath JOruvecKue CBSi3H C IPYrUMH MPEAMETaMH, BXOISIIMMHU B KypC OCHOBHOTO 00pa30BaHMSI.
AKIIEHTHPOBaTh MPAKTUUECKYIO HANPaBJIEHHOCTD MPEOJaBaHusl.

IIporpamma paccunTana Ha 1 yac B HezielNto, TO ecTh 34 Jaca.

OO01as XxapakTepHCTHKA Kypca «Y IUBUTEIbLHAS XUMHD»
[Iporpamma BHEYpOUHOTO Kypca «Y IUBUTEIbHAS XUMUSD IS YYAIIUXCS 5-7 KJIacCOB SIBISIETCS paclIupPEHUEM
npeaMeTa « XUMHUsD).
OcHOBOMNONATaOIMMY TPUHIIUIIAMHA TIOCTPOCHUS Kypca «YAUBUTENbHAS XUMHUS» SBISIOTCS: HAYYHOCTH B
COYETaHUH C TOCTYIMHOCTHIO; MPAKTHKO-OPUCHTHPOBAHHOCTD, METAIIPEIMETHOCTh Ml MEKITPEAMETHOCTD.
B pamkax mpeamera «XuMHA» HE paccMaTpUBACTCSd HU OJWH U3 Pa3/eiOB JAaHHOW IMPOTPaMMBI, YTO
MTO3BOJISIET 3aMHTEPECOBATH OOYIAIOIIMXCS TS H3yUCHUS MaTepraia Kypca.

Onucanue mecta y‘lEﬁHOFO Kypca «YIII/IBI/ITCJILHaSI XUMHUA» B y‘l@ﬁHOM IJIaHE

[Iporpamma kypca " Y nuurenbHas xumus " paccuntana Ha 34 daca (1 pas B Henemo, 1 rox oOydeHus) u
IpeAHa3HauYeHa B KadecTBE Kypca [0 BBIOOPY €CTECTBEHHOHAYYHOTO IMKJIA OOIIEHHTEIIEKTYaJIbHOIO
HanpaBJIeHHA Ui ydaluxcs 5- 7 KJIaccoB, HE HauaBIIMX U3y4YaTh XUMHUIO B paMKax IIKOJIBHBIX IPOTPaMM.

HanpasieHHOCTh: IPONEAEBTHKA [IPENIOJAaBAHNS XUMHUH.

Bo3spacr yuammuxcs: 10-13 ner.

Cpoku peanuzanuu JOTOJTHUTEILHON 00111e00pa3zoBaTeIbHON MpOrpaMMe: 1 rof.

B ocHOBe BHEYpOYHOTO Kypca JIE)KUT CUCTEMHO-AEATENbHOCTHBIHN OX0, KOTOPBIH Npeanoaaracr:
e  BOCIHTAaHHUE U Pa3BUTHE KaYeCTB JINYHOCTH, OTBEUAIOIIUX TPEOOBAHMAM HH(POPMAIIMOHHOTO 00IIECTBa;



®  OpHCHTAIMIO HAa PE3yJbTaThl 00pa30BaHHMS KaK CUCTEMOOOPA3yIOIIUil KOMIIOHEHT Kypca, TIe¢ pa3BUTHE
JUYHOCTH 00YYaIOIIEerocsi HA OCHOBE YCBOCHHS YHHUBEPCANBHBIX YUeOHBIX JICHCTBUH, MO3HAHUS U OCBOCHUS MUpa
COCTaBJISIET 1EJIb U PE3yJIbTaT 00pa30BaHuUs;

®  yUYeT WHAWBUAYAIbHBIX BO3PACTHBIX U MHTEIUICKTYAILHBIX OCOOCHHOCTEH 00YJarONIMXCSE;

e ofecrmedyeHHEe TPEEMCTBEHHOCTH HAYaJIbHOTO OOINEro, OCHOBHOTO M cpemHero (IOJIHOTO) OOIIero
o0pa3zoBaHuS;

e  pa3HOOOpa3uWe BHUAOB JICATCIHLHOCTH W Y4YeT WHIUBUAYAIbHBIX OCOOCHHOCTEH KaXXJOT0 OO0YyYarolerocs,
00ecneynBarolMX POCT TBOPUECKOTO MOTEHIIMANA, T03HABATEIbHBIX MOTHBOB, 00OTaIcHuEe (hOpPM B3aUMOICHCTBUS
CO CBEpCTHUKAMH U B3POCIBIMHU B MO3HABATEILHOMN ESITEIHHOCTH;

®  TapaHTHPOBAHHOCTb JOCTIKEHHS IIJIAHUPYEMBIX pE3yJIbTATOB OCBOCHHUS BHEypouHOro kypca «UYymeca
XUMUN», YTO U CO3AAaCT OCHOBY I CaMOCTOATCILHOTO YCICIIHOI'O YCBOCHUA O6y‘IaIOIlII/IMI/IC$[ HOBBIX 3HaHPII7[,
YMEHUH, KOMIIETCHITU, BUIOB U CIIOCOOOB JCATEIHHOCTH.

Memo0bi u npuembsl, Ucnob3yemble HPY U3YYEHUU KVpCd

- XUMUYECKUI SKCIIEPUMEHT, HAUUHAIOIUKCSA CO 3HAKOMCTBA C MPENnapaTuBHON XUMUEH;

- IPHUKJIAJHBIE 3aHATHS, TIO3BOJISIONINE B3TIITHYTh HA OKPYKAFOIINI MUp TIa3aMH XUMHKa,

- PaCKpBITHE MECTa XMMHH KaK HHTETPUPYIOIIEH HAYKH Yepe3 YCUIICHUE MEKIIPEAMETHBIX CBSI3EH ¢ APYTUMHU
TpeMETaMH;

-3aHUMATEIbHOCTD;

-pacKphITHE 3HAYCHUSI XUMUN B 00ECTICICHNH YKOJIOTUIECKON O€301MacHOCTH;

Dopmbl nPo6eOeHUst 3aHAMULL.

-9KCTIEPUMEHT,

-3alll{MTa [POCKTA,

-Oecena,

-COPCBHOBAHME,

-aKTUBHBIC U MACCHBHBIC (HACTOJBHBIC) XUMUUECKUE UIPBL

Copep:kaHue NporpaMMbl Kypca «YIUBUTENIbHAS XHUMUS» IPEIOCTABISCT IIHPOKHUE BO3MOXKHOCTH IS
ocymiectBieHus audGepeHInpPOBaHHOTO MOIX0/a K YYallUMCcs TPU WX OOYyYEHUH, JJIsl Pa3BUTHS TBOPUECKUX U
HMHTEJUICKTYaJIbHBIX CIIOCOOHOCTEH, HA0II0IaTeIbHOCTH, SMOIIMOHAIILHOCTH U JIOTHYECKOT'O MBIIIUICHHS.

HoBuzHa mporpaMMbl B TOM, YTO C IENbIO MOBBIMICHUS 3(PPEKTUBHOCTH 00pa3oBaTeIbHOIO Mpoiecca
UCTIOJIB3YIOTCS COBPEMEHHBIC IIEarOrHueCKUe TEXHOJIOTHHM: METOJ] IMPOEKTOB, WCCIICIOBATEIbCKHE METO/IBI,
UH()OPMAIMOHHBIC TEXHOJIOTHH 00YUCHHUS.

OcHOBHOH (OpMOIT pabOThl SBJIAIOTCS BHEYPOYHBIC 3aHATHUS, IPOBOJMMBICE B KaOMHETE XHUMHUU H
nH(OpMaTHKe.
Ilepen y4eOHBIMU U MPAKTHUCCKUMHU 3aHATHSAMU MPOBOUTCS MHCTPYKTAXK C YUAITUMHCS 11O COOJIOICHUIO
TEXHUKH 0€30MaCHOCTH MPH MTPOBEICHUH SKCIIEPUMEHTA, TIOXKAPHOH 0€30MaCHOCTH, TIPOU3BOICTBCHHOM CAHUTAPUU

Y JIMYHOY TUTHEHBIL.
H.HaHI/IpyeMble PeE3yJabTaThl

CdhopmynMpoBaHHBIE LIENN PEATU3YIOTCS Yepe3 TOCTHKEHHEe 00pa3oBaTeNbHBIX PE3YJIbTATOB. JTH Pe3yIbTaThl
CTPYKTYPUPOBAHBI IO KJIFOYEBBIM 3aJ1a4aM OO0IIETr0 00pa3oBaHus, OTPAKAIOIINM HHANBHIYIbHbIE, OOIECTBEHHbIE
U TOCYAAapCTBEHHbIE NOTPEOHOCTH, M BKJIIOYAIOT B ce0f MNpeIMeTHbIe, METalpeAMETHBIE W JIMYHOCTHBIC
pe3ynbrarbl. OCOOCHHOCTh XUMHH 3aKJIF0YAETCS B TOM, YTO MHOTHE IIPEAMETHBIE 3HaHUs U CIIOCOOBI JeSTEIbHOCTH
MMEIOT 3HAYUMOCTD JJIS1 IPYTHX MIPEAMETHBIX o0nacTel 1 GOpPMUPYIOTCS IPH UX U3YyUCHUH.

JIMYHOCTHBIE PE3VYJIBTATDI

Y o0yuaromerocst 0yayT c(popMHUpPOBaAHBI O0y4aromuiics MOJTy4IuT BO3MOKHOCTD JIJISl
(popmupoBanus

BHy’I‘p CHHAA ITO3UIMA IIKOJbHUKA

e (HOpMHPOBAHUE OTBETCTBEHHOTO OTHOIUEHUS K | BHYMpPEHHel — No3uyuu  WKOJIbHUKA — HA — YPOGHe
YYEHUIO, TOTOBHOCTH M CIIOCOOHOCTH OOYHYarOMIUXCS K | NOJIOJICUMENbHO20 OMHOWEHUS K WKONe, NOHUMAHUA
CaMOpa3BUTHIO W  CaMOOOpa3oOBaHHMIO HAa  OCHOBE | HeoOXooumocmu yueHus, BBIPANCCHHO20 6
MOTHBAIIUHU K OOYUYCHHIO U TIO3HAHUIO; npeobiadanuu  yueOHO-NO3HABAMENbHbIX MOMUBOE U

° (bOpMI/IpOBaHI/Ie IIEJIOCTHOI'O MHPOBO33pCHUS, npeénoumeHuﬁ cCoyuarbHozo cnocoba OYEHKU 3HAHUU
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU ¥ OOIIECTBEHHOU MPAKTHKH;




® pa3BUTHE OCO3HAHHOTO ©  OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHBIM TTOCTYTIKaM;

e (hopmupoBaHHEe KOMMYHHUKaTHBHON
KOMIIETEHTHOCTH B Mpolecce  00pa3oBaTelbHON,
yae0HO-UCCIICIOBATEIbCKOH, TBOPUECKOH HW  APYTHX
BUJIOB ACSITEILHOCTH.

METAITIPEAMETHBIE PE3VJIbTATbBI
Ilo3HaBaTeIbHBIE YHUBEPCAIBHBIE ACUCTBHSA

Y4yeHuk HAYYHTCH

Yuyenuk MOJYYHUT BO3MOKHOCTb HAYIUTBCHA

‘YMeHre aHaTu3uPOBATh OOBEKTHI C IIENIBIO BBIJCICHUS TIPU3HAKOB

AHAJIM3UPOBATH OOBEKTEI C BBIACJICHUEM CYHICCTBECHHBIX
1 HCCYIICCTBCHHBIX TPU3HAKOB

Vmenue BLI6paTB OCHOBAHUC [JIA CPDABHCHUSA 00BEKTOB

CpaBHUBACT I10 3aIaHHBIM KPpHUTCPHUAM ABa TPU 06’L€KTa,
BBIACIIAA ABA-TPH CYIICCTBEHHBIX ITPU3HAKa

ocyujecmseislms CpaeHeHue, camoCcmosmenlbHo 6bl5upaﬂ
OCHOBAHUA U Kpumepuu

‘YMeHre BRIOpaTh OCHOBAaHUE IS KJIACCU(DUKAITIN 0O BEKTOB

IIPpOBOJUT KHaCCI/I(bI/IKaHI/IIO 110 3aIaHHBIM KPUTCPUAM

ocyuecmeiimo maccu¢ukauuio camocmosimeilbHo

8b10Upas Kpumepuu

YMeHue 10ka3aTh CBOIO TOUKY 3pEHUS

CTPOUTH pacCykleHus B (OpMe CBS3M MPOCTHIX
CYXJIeHUl 00 00BEKTE, CBOMCTBAX, CBA3SIX

cmpounts  JjlocudecKkue paccy.?fa)eHuﬂ, GKIlro4daroujue
ycmaHoeleHue npu‘lu’-lHO-C]let)ClnGeHHblx ceszell

VYmMenue OIIpCACIATh NOCICA0BATCIILHOCTD COOBITUI

YCTaHABIIMBATh MOCIIEIOBATEIIEHOCTh COOBITHI YCTaHABIIUBATh MOCJIEIOBATENIEHOCTh COOBITHIA,
BBUIBIISITH HEAOCTAIOLIUE JIEMEHTHI
YMeHue onpeenarTh Nocaea0BaTeIbHOCTh JeHCTBUN
ONPENEHATh MOCJIEI0BATENBHOCTD BBITIOJNIHEHHSL | ONpedesimb noCIe008amenbHOCHb 6bINOIHEHUS

JEACTBUM, COCTaBIATh MPOCTEHULIYI0 MHCTPYKLHMIO U3
JIByX-Tp€X IIaroB

oelicmeutl, cOCMAasisimb UHCMPYKYUIO (ancopumm) K
BbINOTHEHHOMY OeliCmeuio

YMeHne noHnMaTh HH(GOPMAIIHIO, IPEICTABICHHYIO B HESIBHOM BHJIE

NOHUMATh WHQOPMALUIO, TPEIICTABICHHYI0 B HESBHOM
Buze (BbLAETsieT OOMMH NPU3HAK TPYIIBI 3JIEMEHTOB,
XapaKTepU3yeT ABJICHUE 110 €r0 OIUCAHUIO).

NOHUMAMb UHDOPMAYUIO, NPEOCMABIEHHYIO 8 HES8HOM
sude (svidensgem oOWUIL NPUSHAK 2PYNNbL HNEMEHMO8,
Xapaxkmepuszyem figleHue No e20 ONUCAHUI) U
camocmosmenvHo  Npeocmasiames — uHopmayuo 6
Hes16HOM 8ude.

PerynatuBHBIE yHUBEPCAIbHBIC IEHCTBUS

Y4eHHK HAYYUTCH

YuyeHuk MOJIYYHUT BO3MOKHOCTD HAYYUTHCH

YMeHne NpuHUMaTh U COXPaHSITh YUeOHYIO LeIb U 3a1a49H

HpI/IHI/IMaTB " COXPaHATH y‘{€6HLI€ OeJIn 1 3aga4u

8 compyoHuuecmee ¢ yuumeiem CMASUMb HOGble
yuebHble 3a0auu

YMmenHue KOHTPOJIMPOBATL CBOU ﬂeﬁCTBHH

OCYIICCTBJIATH KOHTPOJIb IPHU HAJIUIMWH 3TAJIOHA

Ocywecmensims KOHMPOAb HA YPOGHE NPOU3BOILHOLO0
GHUMAHUSL

YMeHusl IIIaHupOoBaTh CBOU JEHCTBUSA

IUIAHAPOBAaTb W BBINOJHITH CBOM  JCHUCTBUS B
COOTBETCTBUH C IIOCTABJICHHOH 3a/a4€il U yCIOBUAMHU

€C pcain3annun

nianupoeams U  B6blNOJIHAMb ceou  Oelicmeust 6
coomeemcmeauuy ¢ NOCMABIeHHOl 3a0ayell U yciosusiamu

ee peanuzayuu 8 HOBOM y4eOHOM Mamepuae

YMeHus OLIecHUBaTh CBOM ,Z[ef/'ICTBI/ISI

OTICHMBATh MPABUILHOCTH BEHITIOJHEHUS JCHCTBHUS Ha
YPOBHE PETPOCHEKTUBHON OLICHKHU

camocmosimeilbHO A0eKB8aAMHO oyeHusamsos
npasujibHoOCNtb  8blNOJIHEHUS oelicmeusi U 6HOCUMb
Heobxooumvle KOoppeKkmuebvl 6 UCNOJIHEeHUe KaK no xO()y
€20 peaauzayuu, maxKk u 6 KOHye Oeticmeust

- KOMMYHUKATHBHBIE YHUBEPCAIbHEIE JIEHCTBUS




YuyeHuk HAYIUTCH ‘ Y4yeHuk MOJIYYUT BO3SMOKHOCTD HAYYUTHCH

YMeHue 00BsICHUTH CBOM BHIOOD

CTPOUTH TIOHSATHBIC YIS MapTHEPA BBICKA3BIBAHUS MPU | CHIPOUMb NOHAMHbLE OIS NAPMHEPA BbLCKA3bIBAHUS NPU
00BSICHEHHUHU CBOETO BBIOOPA 00bvsICHeHUU  c80e20  6blbOpa U omeeuamv  Hd
NOCMAGIEHHbIE BONPOCHL

YMeHue 3a1aBaTh BOIPOCHI

(hopMyIHpOBaThH BOTIPOCHI gopmynuposame 60NpOCH, Heobxooumvle  Oasl
opeanuzayuu cobCcmeennoll oestmetbHOCmu u
compyoHu¥ecmea ¢ napmHepom

I[MPEJMETHBIE PE3YJIbTATBI
IIpeaMeTHBIME pe3yJIbTaTaMH OCBOCHHUS MPOTPAMMBbI «Y TUBHUTEIbHAS XUMUS SBISIOTCS CIEAYIOIINE

3HAHHS U YMEHUS:

- YMEHHE UCTIOJIB30BaTh TEPMUHBI «TEJI0», BEUIECTBO», «XUMHUCCKUE SBICHUSD,  AHAMKATOPHD

- 3HAHWE XUMUYECKOU MOCY IbI ¥ MPOCTEUIIET0 XUMUIECKOTO 000PYA0BaHUS

- 3HAHWE MPaBUJI TEXHUKH O€30MaCHOCTH IPH paboTe ¢ XUMHUYECKUMHU BEIIIECTBAMH

- YMEHUE OTIPENICIIATh MPU3HAKU XUMHUECKUX PEAKIHH

- YMEHUS ¥ HABBIKK TIPY MMPOBEAECHUN XMMHUYECKOTO IKCIIEPHUMEHTA

- YMEHUE MTPOBOTUTH HAOIFOICHHUE 38 XUMHUYCCKHUM SIBJICHHEM
Boinycknux nonyuum 603mMOMCHOCHb HAYUUMBCAL:
* UCNOIB308aMb NPU NPOBeOeHUU npakmuieckux pabom uncmpymenumol UKT (homo  u eudeoxamepy, u op.) ons
sanucu u obpabomku uHgopmayuu, 2omosums HebOOIbUIUE Npe3eHMAYyUU No pe3yrbmamam HAOI00eHUl U
OnvIMOos;
* Mmoldenuposamsb 00bEKMbl U OMOeIbHble NPOYECChl PeaibHo20 MUpd ¢ UCHOTb308AHUEM BUPIMYATLHBIX
1abopamopuil u Mexanu3Mo8, COOPAHHBIX U3 KOHCMPYKMOPA,
*  NONB308AMBC NPOCMBIMU HABLIKAMU CAMOKOHMPOTSL CAMOYYECMBUsL ONisl COXPAHEHUsL 300PO06bs, OCO3HAHHO
BBINONHAMb PENCUM OHSL, NPABULA PAYUOHATLHO20 RUMAHUS U TUYHOU CUSUCHDL,
* GLINONHAMb NPABUILA HE30NACHO20 NOGedeHUs 8 OOMe

Conep:xanue Kypca
(34 yaca)
Beenenne (3 yaca).
L XuMus — HayKa O BCHICCTBAX.
e BemecTBa BOKpYr Hac
e Kparkue cBelleHUs U3 UCTOPUM PA3BUTHSI XUMUYECKOW HAYKHU OT OTAENIBHBIX 3HAHUH 10
HEJICHAIIPABJICHHOI'O U3YUCHHS BCIICCTB U IPOLICCCOB.

Tema Nel.

“Xumuueckasa nadvopamopusn’”, (7 4acoB)

[IpaBuna TexHUKH O€30MACHOCTH.
Xumuyeckas 1laboparopusi.
Xumuyeckas mocyna.
JlaGopartopHbIii ITATHB.
CnupToBKa.

OGpameHHe C KUCJIOTaMH, ICJI04YaMHu, SAJOBUTHIMHU BCIICCTBAMMU. MepLI nepBoﬁ noMouM nNpru XuMHIYCCKUX
0XKorax v OTpPaBJICHUAX.

e  DKCKypcHsl.

IIpakTHyeckne padoThl

Ne 1 Ilpasuna Th npu pabome 6 kabureme xumuu.




No2 3uarxomemeo ¢ xumuueckoii rabopamopueti
Ne3 Tpusnaku u ycnogus xumuueckux peaxyuii.

Xapaxmepucmuml OCHOBHbBIX U008 OesAmeIbHOCU yuauwiuxcs

Tlo3nasamenvuas 0esmenbHOCmb:

® MO3HAKOMUTHCS C HOBOM HAYKOM

e Ha0IIOMATh 332 IOCTAHOBKOW M TIPOBEACHUEM XUMHUICCKUX OTIHITOB

® ONPENENATh MOCIECIOBATEIILHOCTS BBITIOJHEHUS JACUCTBHM, COCTABJISTh MPOCTEHUITYI0 WHCTPYKIMIO M3 JBYX-
Tpex IIaroB

Ipaxmuueckas desmenbHOCHb!

® OPUEHTUPOBATHCS B MHOTO0Opa3K XUMUIECKOTO 000y I0BaHHUS

® OCBOUTH IPOCTEUIIIHE PUEMBI PA0OTHI C XUMHUYECKUM 000PYJOBaHUEM.

Tema Ne2.

“Xumusa u nianema 3emnn’.(12 yacon)

e CocraB armocdepsnl. Kucnopo 1 kak BaxKHEUITHi KOMIIOHEHT aTMOC(EpHI.

e  VTJIEKHUCIBINA T'a3 ¥ €ro 3HaUeHHUE JJI )KMBOM ITPUPOJIbI U YeJIOBEKA.

e Boga. CoiicTBa BOJBI.

e Uncrrie BemecTBa U cMecH. CITOCOOBI pa3elIeHUsT CMECEH.

e PacTBOpHI HACHIIIICHHBIE U HEHACKHIIIICHHBIE.

o Kpucramisl.

e PacTBOpHI C KUCTOTHBIMU U OCHOBHBIMU CBOWCTBAMU.

o Unpukaropsl. PacTeHusi — MHAUKATOPHI.

e CocraB 3eMHOI KOpBl. MUHEpabl U TOPHBIE TOPOIBL.

e [IpuponHsiec pecypchl 1 BX XUMHUYeCcKas iepepadborka. [Ipencrasnenue o pyaax.
e buocdepa. PacturenbHbIi ¥ KUBOTHBI MHUp Ha 3eMJIC.

o  XuMHS U OKpy:Karolas cpea. XMuMHUUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CpeIbl.

[IpakTraeckue paboOTHI
Ned «Pacmeopenue 6 600e caxapa, conu. 3asapuganie uas, Koge, npucomosieHue Hacmoes, Omaapos.

Ne5 «Memooul pazoenenus cmeceii: urbmposanue, gulnapusarue, pazoeieHue npu nOMouU OeIumenbHol
BOPOHKU, pa30eneHUe MEePOOll CMeCU NeCKA U JHCENe3HbIX ONUTIOK NPU NOMOWU MACHUMA. »

Ne6 «llpucomosnenue nacvluyenno2o pacmeopa conu. Beipawusanue kpucmaniosy.
Ne7 «Hcnvimanue unouxamopamu pacmeopos coovl, MuLid, TUMOHHOU KUCIOMbLY
No8 «Hcnvimanue uHOuKamopHwix c80licme cOK08, OmMeapos, 6apeHbsy.

Xapaxmepucmuxka 0CHOGHBIX 61008 0eAMETbHOCIU YUAUIUXCA

Tosznasamenvras oesmenbHOCmb:

®  aHAJIHM3UPOBATH OOBEKTHI C BBIJICIICHUEM CYIIIECTBEHHBIX M HECYIECTBCHHBIX MPU3HAKOB;

® CTPOUTH pacCykAcHUS B (OpPME CBSI3U MIPOCTHIX CYKACHUIH 00 00BEKTE, CBOHCTBAX, CBA3IX

Ipaxmuyeckas desmenbHOCHb:

® TIPOBOJMTH SKCIIEPUMEHT COTJIACHO MHCTPYKIWH (TIOJTydeHHE MPUPOIHBIX WHIUKATOPOB);

e CcoOIOIaTh TpaBHIIa TEXHUKH O€301TaCHOCTH;

®  HCMOJB30BATh IKCIEPUMEHTAIBHBIN MaTepHUal I CO3IaHuUs TPOeKTa (IPUPOIHBIE HHIAUKATOPHI U UX
NPUMEHEHHE; COJIep KaHre KpaxMala B POIyKTax MATAHMU)

Pezynamusnas oesmenvrocmu:



® MPUHUMATH M COXPAHATH yueOHBIE [IENIN U 3a/1a4H;

® [UJIAHUPOBATh W BBITIONHATH CBOM JICUCTBHS B COOTBETCTBUH C MOCTABJICHHOW 3a/aueil M yCIOBUSIMH €¢
peanusaiuu

® OCYHICCTBJIAATH KOHTPOJIb HAJA XOJ0M 3KCIICPUMCHTA

® OIICHUBATH MPABHIHLHOCTD BBIMOJHCHUS ACHCTBHUS

Tema Ne3.

“Ucmopusn xumuu”. (6 9acoB)

e  AJNXMMMYECKHI IEpHOJ B UCTOPUH XUMUU.

o Kuznb u HayuHas nearenbHocTh .. MenaeneeBa u M.B. JlomoHnocoBa.
e  XuMHUecKas peBOIIOLHS.

e OCHOBHBIE HalPaBJICHUS Pa3BUTHS COBPEMEHHON XUMUM.

Xapaxkmepucmuka 0CHOBHBIX 61008 0eAMETbHOCIU YUAUUXCA
Tema Ne4.,

“Obobwenue 3nanuii”.(6 4acoB)

e  Mertob! TabOpaTOPHBIX HCCIenoBaHui. TeXHUKa JTab0paTOpHBIX pabdoT.
Oranbl pabOThl HaJl HAYYHBIM UCCIIC0BaHuEM. BUIbI HCCIeI0BATEIBCKUX PA0OT.

Kaxk pabotats ¢ HayuHO# muTeparypoi. CrmocoOs! moucka napopmannu B MaTepHET. [loncKkoBBIE
CHCTCMBI.

Br16op Temsl. [TonroToBka npoeKkToB.
e  3ammrTa MPOEKTHHIX pabOT. AHKETHPOBaHHE.

Xapakmepucmuka OCHOBHbBIX 6UO008 OeAme/IbHOCImU yuauiuxca

Iloznasamenvnas OessmenbHOCb:
® [TOHUMATh UH()OPMAIIUIO, TPEIICTABIICHHYIO B HESIBHOM BUJIC (BBIACISACT OOIIHIA MPU3HAK TPYIIIEI 3JIEMEHTOB,
XapaKTePHU30BaTh SBJICHUE W OOBEKT 10 €ro OMHCAHHUIO).
® OTPEICTSITh OOBEKT U MPEJMET HCCIISIOBAHMS.
® AHAJIM3UPOBATH O0OBEKTEI C BBIACJICHUEM CYHICCTBCHHBIX N HECYIICCTBCHHBIX MIPHU3HAKOB
® CpaBHUBAET 10 33IaHHBIM KPUTEPHUSM JIBa TPU 00BEKTA, BBIJICIISIS IBA-TPHU CYIIECTBEHHBIX IPU3HAKA
® IPOBOJIUT KJIACCU(UKALIUIO 10 33]JAHHBIM KPUTEPHUIM
® CTPOUTH PACCYKICHUS B (hOpPME CBSI3U MPOCTHIX CYKICHU 00 00bEKTE
Ipaxmuyeckas desmenvbHOCHb:
e 0TOMpaTh MaTepuan B COOTBETCTBUY C BRLIOPAHHOU TEMOH POSKTHOW PabOThI
®  BBINOJHATH OCHOBHBIC OTICPAIINH JJISl IPOBECHUS UCCIICIOBAHNS;
e coOMromaTh MpaBwWiia TEXHUKH 0€30TIaCHOCTH Ipu padore;
® [POBOJUTH DKCIIEPUMEHTEI COIJIACHO HHCTPYKIUU
Pezynamusnas oesmenvrocmu.:
® MPUHUMATH M COXPAHATH yUeOHBIC [IENIU U 3314 H;

¢ IUIAHUPOBATh W BBHITIOJHATH CBOM JEHCTBHA B COOTBETCTBHH C ITIOCTABJIICHHOW 3a7jadeil M YCIIOBHSIMH €e
peanuzauuu

® OLCHUBATH NMPABUJIBHOCTDH BBITIOJITHCHUA ):[eﬁCTBPI)I



TemaTu4yeckoe IIAHUPOBAHUE

34 gaca
Hcnonvzoseanue o6opyoosanusn
Ne Tema 3ausTHSI Conep:xanue «Touka pocma
BBenenue — 3 yaca
1 XuMHs — HayKa O BELIEeCTBaX. [TpocMOTp MYIBTUILTUKAIIMOHHOTO (PHIBMa, KOTOPBIN 3HAKOMHT
YYaIIUXCs C MOHATHEM XUMHUS U YTO B HETO BKIIIOYAIOT.
2 BemecTBa BOKpyr Hac becena o BemecTBax, UX OTIMYMAX APYT OT JAPYyra, CBOMCTBAX BELIECTB.
3 HcTopus xumuu Kparkue cBeneHMs U3 UCTOpUM Pa3BUTHS XUMUYECKOM HAyKH OT
OTHENbHBIX 3HAHWW [0 LENCHANPAaBICHHOTO H3YYCHHUs BEILIECTB H
IPOLIECCOB.
Tema Nel. “Xumuueckasa nabopamopusn’, (7 yacoB)
4 [IpaBuna TexHUKH OE30MaCHOCTH. ITpaktuuaeckas padota Nel. [IpaBuna Th npu paboTe B kaOMHETE XUMHU.
5 Xumuueckas mocyaa. [pakTrueckas padbora No2. 3HAKOMCTBO C XUMHUYECKOM JIaOOpaTOpHeH.
6 CrnmproBKa CTpoeHure CIUPTOBKY U MTpaBuiia paboThI C HEH.
7 IIraTus. YcTpolCTBO IITATHBA M IPaBHiIa pabOTHI C HAM.
8 HarpesarensHble mpuOOpEI 1 [MpakTrueckas padota Ne3. [IpusHaku u ycinoBus xuMuueckux peakumid. | Ludposas maboparopust Apxumen
HarpeBaHue. Iudposoit naTumnk
TEMIIEPaTyphl
9 [paBuna TexHUKN O€30MaCHOCTH. OOparieHne ¢ KUCIOTaMH, [IeJI0YaMHU, SITOBUTHIMU BEIIECTBaMHU. Mephl
MEpBOi IOMOIIM MPY XUMHUYECKHUX 0KOTaX U OTPABIICHHSIX.
10 DKCKypCHSL. CoBpeMeHHBIE METOTBI KICCIICIOBAHUS. DKCKYPCHSI B XUMHUICCKYIO
nmabopaTopHuro.
Tema No2. “Xumusn u nnanema 3emnn’.(12 yacos)
11 Cocra armocdepsl. Kucnopon kak | Kparkas uCTOpHsS OTKPbITHS KMCIOpOa. [lonydenne Kuciopoaa u3 Lnpposas naboparopust Apxume
BOKHEHIINH KOMIIOHEHT aTMOC(ephlI. nepMaHranata kanus. Peakunu okucinenus. OKHCICHHE KaK HCTOUHHK Hudposoii naTunk naBIeHUs
SHEPTHH.
12 YTIJIeKUCbIi Ta3 ¥ ero 3Ha4eHue s KpyroBopor yriiekucioro rasa B npupojie. 3arpsizHeHne aTMocdepsl.

JKUBOH OpUPOJALI U YCIIOBCKaA

Bpen TabakokypeHuUs.

Ludposas nadboparopus Apxumen

[{1ndpoBoii 1aTUMK AaBICHUS




13 Bomna. CroiicTBa BOJBI. ITP Ned «Pacmeopenue 6 600e caxapa, coau. 3asapusanue yas, Koge,
nPpUSOMosieHue HACMoea, OMeapos.
14 YucTele BemectBa v cMecH. Criocoosr | I[IP Ne5 «Memoowt pazdenenus cmeceii: punvmposanue, suinapusanue,
paszeneHus cMecei. pasoenenue npu NOMowU OeTUMeNbHOU 6OPOHKU, pasoeieHue meepoot
cMecu necka U JCenesHblX ONUIOK Npu ROMOWU MASHUMA. »
15 PacTBOpbI HAacHIIEHHBIE U ITonsiTre 0 HaCHIIIIEHHBIX U HEHACBILIIEHHBIX PacTBOpax.
HEHACBIIICHHBIE.
16 Kpucramnsl. IIP Ne6 «lIpucomosnenue nacvliyennoz2o pacmeopa coau. Buipawusanue
KpUCMALNI08y.
17 PacTBOpEI € KHCIOTHBIMU U TP Ne7 «Mcnvimanue unoukamopamu pacmsopos coobl, Mblad, udposas mabopaTopus
OCHOBHBIMHU CBOMCTBaMH. JIUMOHHOTU KUCTIOMbLY Apxumen
Hudposoit natumk pH.
18 Wunukaropsl. Pactenus — ITP Neg «Hcnvimanue uHOuKamopHuix C60iCME COKO8, OMEapos, Hudporas madopaTopust
WUHIUKATOPBI. 6apPEHBAY. Apxumen
Hudposoit natumk pH.
19 CocraB 3eMHOI KOpBl. MUHEpasIbl 1 3emHas Kopa u ee coctaB. DopMupoBanue 3eMHOM Kopbl. KpaTkue
TOpHBIE TIOPOJIBL. CBEJICHHUS O CTPOEHHH aTOMOB.
20 [Tpuponnsie pecypcel u nx | YTo Takoe mpupoIHBIE peCypchl. JKOHOMHS MPUPOIHBIX PECYPCOB H
XUMHAYECKast nepepadoTKa. | coXpaHeHHEe OKPYKArOIeH CpeIbl.
[IpencraBnenue o pyaax.
21 buocdepa. PacturenpHerii u Uro mpoucxoaut B buocdepe Harmrelt 3emiu. Ponb moussl. Kakue
JKUBOTHBII MUP Ha 3eMIIE. 3JIEMEHTHI Ha3bIBAIOTCS OMOTEHHBIMHU U ITOYEMY.
22 XuMus 1 OKpy’Karolias cpefa. BrnusHue neATeIbHOCTH YeTI0BeKa Ha OKPYXKarollyto cpeay. CriocoObl Hudposas naboparopust
XUMHUECKOE 3arpsi3HEHNE 3aIIUThI OKPY>KAIOILEH Cpebl. Apxumen
OKpY’KaloIei cpempl. [udposoii natunk pH.
Tema Ne3. “Ucmopus xumuu”. (6 1acoB)
23-24 | AnXuMHuYecKUi epuoj B ICTOPUU Anxumus — ApeBHenmi npoodpa3 xumuu. «dunocodckuii kKaMeHb» U
XUMUH. «OIUKCUP MOJOIOCTH». ATXUMUCTHI B Poccun
25 JKusHb 1 HayuHas nearensHocTh .M. | Bkiaa BeIMKOro y4eHOro B pa3BUTHE XUMHUU
MenpeneeBa
26 Ku3ep u© HayuHas JeATENbHOCTh | JIOMOHOCOB — EpBBIN yYEHBIN YHIMKIONEIUCT

M.B. JlomoHoOcOBa.




27 Xumuueckasi peBOIIOLHAL. OcHOBHAas XapaKTEPUCTUKA XMMHUYECKOU PEBOIOIUH.

28 OCHOBHBIE HaIPaBIICHUSI Pa3BUTHS Hazsanusa. CumBoIbI 1 HOPMYITBI — UCTOPHS U COBPEMEHHOCTD.
COBPEMEHHON XUMHU

Tema Ned. “O6oousenue 3nanuit”, (6 4acoB)

29 MeTo/1p1 TabopaTOPHBIX HccieoBaHni. TeXHUKa Ta00paTOPHBIX paboT.

30 Drarbl paboTHI HAJl HAYYHBIM UCCIIeI0BaHNEM. BHIIbI HCCIIeTOBATENLCKIX PaOOT.

31 Kak paboTath ¢ Hay4HOI JInTepaTypoit. CiocoOs! norcka nadopmanuu B UatepHet. [lonckoBble
CHCTEMBI.

32 Be160p Temsbl. [ToaroroBka npoeKToB.

33 IloaroroBka MpoeKTOB.

34 3ammra NpOEKTHBIX PadoT. AHKETHPOBAHMUE.




Onncanue yueOHO-METOAMYECKOT0 M MATEPHAJIBLHO-TEXHUYECKOT0 00ecneYeHust
00pa3oBaTeJIbHOIO Mpouecca

Texnuueckue cpedcmea ooyuenus.

Crienan3upoBaHHbIN pOrpaMMHO-arnaparHelii kommuieke nenarora (CITAK):
® [IEpCOHAIIbHBIN KOMIBIOTED;
® MyJIbTUMEIUNHBINA [IPOEKTOP;
® KOJIOHKH;

Haznaouwvie nocoous no kypcy.
o BHJEOYPOKH 110 TEMaM Kypca;
O0PsI 0 TEMaM Kypca;
WHCTPYKITMOHHBIE KapTHI I BBHITIOJTHEHHSI BCEX NMPAKTHUECKUX 3a/IaHNH Kypca;
pa3aaTovHbII MaTepHua UIsi OCBOSHHs pa3/ielioB Kypca.
JICKH C 3aHUMAaTEIbHBIMHU OTBITAMH U 00YYaroIe MyIbTQUIBMBI 10 XUMHH
e XUMHYECKOEe 000pyHOBaHUE IJIsl IPOBEICHHUS OIBITOB
®  XUMHYECKHUE PEAKTUBBHI
3aHsATHS TPOBOISTCS B KaOMHETE XWMHH, CHA0KEHHOM BBITSKHBIM IMIKa(oM, MOHKOW C TOpsiYei U XOJIOAHOU
BOJIOM, anTEUKO# 7151 OKa3aHUsl NEPBOM MEIUIMHCKON TOMOLLY.

Cnmcok IuTepaTypbl

ona yyumensn:

1. TI'pysmesa H.B, JlaBpora B.H.,. MypaBseB A.I'. FOHBIII XUMUK, WM 3aHUMATEIbHBIC OIBITHI C BEIICCTBAMHU
BOKPYT Hac: WUIIOCTPUPOBAHHOE I1OCOOME [UIsl IIKOJBHUKOB, H3y4YalOlIMX €CTeCTBO3HAHWE, XHMHIO,
skonoruto.- CII16: Kpucmac+, 2006.- 105 c.

2. Onerua O.M. OnbITH 6€3 B3PHIBOB - 2-¢ U31.-M.: Xumus, 1986.- 147¢

3. Onprun O. /[laBaiite moxumuunM! 3aHUMAaTeNbHbIE OMBITH IO XUMHUU. — M.: «/leTckas nureparypa», 2001.-
175¢

4. CwmupuoBa IO.M. Mup xumuun. 3aHuMaTenbHble paccka3sl o xumud. Cankr-IlerepOypr, "MuM-
skcnpecc”,1995 roa.- 201c

5. UepnoOemsckass .M. Bpenenune B xumuro. Mup riazamMu XuUMHKa: Y4eOHOE IOCOOME MAJISl y4al[uxcs
00meo0pazoBaTeTbHBIX YUeOHBIX 3aBemeHui. 7 kimace [.M.UepHoOenbckas, A.M. JlementheB. — M.:
BJIAJIOC, 2003-256c.

6. http://www.sev-chem.narod.ru/opyt.htm

7.  http://kvaziplazmoid.narod.ru/praktika/

8.  http://www.edu.yar.ru/russian/cources/chem/op/op 1 .html
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. http://znamus.ru/page/etertainingchemistry
0. http://www.alhimikov.net/op/Page-1.html

O1A yUAUAUXCA:

1. Oma @, Trompe XK.-I1., XKubep A.-M, JIe6a I1., JIebpom. /. BunManue: netr! 3aHUMATEIBHbIE OIBITHI H
aKcIepuMeHTHL.- M.: Aiipuc Ilpecc, 2007.- 125¢

2. PromuH B. A30yka HayKH JJIsl FOHBIX T€HHEB. 3aHUMATebHas XuMusi- 8-¢ u3.- M.: Llentprionurpad, 2011.-
221c.

3. YepuobGenbckas I.M. Beenenue B xumuio. Mup riiazaMu XUMHKa: y4eOHOE TTOCOOUE IS yUaIIuXCsI
obmieoOpazoBaTeNnbHBIX yueOHBIX 3aBeaeHnid. 7 kinacc I.M.UepHoOenbckas, A.M. [lementseB. — M.
BJIAZOC, 2003-256¢.


http://www.sev-chem.narod.ru/opyt.htm
http://kvaziplazmoid.narod.ru/praktika/
http://www.edu.yar.ru/russian/cources/chem/op/op1.html
http://znamus.ru/page/etertainingchemistry
http://www.alhimikov.net/op/Page-1.html

TpeﬁoBaHnﬂ H peE3yJjibTaTbl K YPOBHIO NOATOTOBKH YYalmuXxcs

o0y4aromuecs J0JKHbI 3HATD!
- YTO BCE OKPY’KaIOIIME HAC IPEAMETHI Ha3bIBAIOT TEIAMH, KOTOPBIE COCTOSAT U3 BEILIECTB;
- 0 psAfe XMMHMYECKHX BELIECTB U MX CBOMCTBax (HaIpuMep, YKCYCHas KUCIOTa, MEJI, COJla, YIJIEKUCIBIA Ta3,
nepMaHraHaT Kajiusl, TalleHasi H3BeCTb, MEIHBIN KYIOPOC, JKeJE3HbIH KYIOpOC, KpaxMall, caxap U JIp.);
- HEKOTOpBIE XUMHUYECKHE TEPMHUHBI, MCIOJIb3yeMble B OBITY W JIuTepaType (Hampumep, KUCIIOTa, OCHOBAHHE,
II€J109b, HEUTpaIN3alys, MOJIEKYJIa, XUMAYECKask peakys, afcopouus u ap.);
- OTBETHI HA MHOTHE OBITOBBIE BOIIPOCH! (UTO Takoe HAaKUIb U Kak ¢ Hell 0opoThes? Kak ynansats nsaTHa? Uro Takoe
TalHOTIUCH? U AP.)
-arperaTHble COCTOSHHUS BELIECTB, NX (U3NUECKUE CBOICTBA;

o0yuarouuecsi 10JLKHbI YMeTb:
- IPUBOJUTH PUMEPHI PA3INYHBIX TEJ U BEIIECTB, OKPYKAIOIINX HAC B TOBCEIHEBHOM KU3HHU;
— ONPEAENATh BUABI ACATEILHOCTH YE€JIOBEKA, CBA3aHHbBIC C M3YYCHUEM IPUPOJIBI (METOIBI IO3HAHUS: HAOIIOACHUE
Y DKCIIEPUMEHT);
- UCKaTh U HAXOIWUTh CYIIHOCTh NPOCTEHIINX SIBJICHUH OBITOBOW XM3HU (HampuMep, U3MEHEHHE 1BETa IHIIEBBIX
MPOJIyKTOB);
- IPOBOJAUTH 3JIEMEHTAPHBIM KaueCTBEHHBIM aHaNN3 MPOLYKTOB (HapuMep, ONpEeAeIeHUe Kpaxmaia, OlpeaesieHIe
peakiuu cpemsl);
- IPOBOJUTH HECJIOKHBIE MAHUILYJIALMM Ha OCHOBE 3JIEMEHTApHBIX XMMHUYECKHX 3HAHUH W yMEHUH (Hampumep,
BBIBE/ICHUE TATEH IyTeM 3KCTpPaKUUH U aJcOpOLMH, YMEHbIIEHHE KECTKOCTH BOBI, MOIY4YEeHHUE PacTHUTEIbHBIX
KpacUTENIEeH, U JIp.).
— MIPOBOJAUTH HECJIOKHBIE OMBITHI U HAOIIOACHHUS 38 HUMUY;
- oTOMpaTh HPOPMALIUIO U CO3AaBaTh MPOEKTHI IO TEMaM HCCIICIOBAHMS;
- CO3/1aHUE MPE3EHTALMI U UX 3aluTa.

Tekymuii KOHTPOJb YCBOCHHUS MaTepualia OCYIIECTBISIETCS ITyTEM YCTHOTO/MIMCBMEHHOTO ONpoca WIIN
BBITIOJTHEHUEM TIPAKTHYECKUX 3anaHuid. [lepuoauyecku 3HaHUS ¥ YMEHHUS IO NPOMICHHBIM T€MaM MPOBEPSIOTCS
BBITIOJIHEHUEM NIPAKTHYECKUX PaboT. Mmoeosas ammecmayus yuawuxcs npoOXooum 8 popme 3aujumasl 8blnyCKHOU
NPOEKMHOU pabomui.



