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MHNOACHUTEJIBHASA 3AIINCKA

B 00ydenun xumun OO0JbIIOE 3HAUYEHHE MMEET SKCIIEPHUMEHT. AHAIU3UPYS PE3yIbTAThI
IPOBEIEHHBIX OINBITOB, ydaluecs YyOeXIalTcs B TOM, 4YTO T€ MM HHbIE TEOPETUYECKHE
IIPEACTABJICHUS. COOTBETCTBYIOT WJIM IIPOTHBOpEYAT PEAIBHOCTH. TOJIBKO OCYLIECTBIIAA
XUMHUYECKHM DKCIIEPUMEHT MOXKHO IPOBEPUTH JOCTOBEPHOCTH IIPOTHO30B, CHAEIaHHBIX Ha
OCHOBAaHMHU TEOpUHU. B mporecce sKCrnepuMeHTaNbHON paboThl ydamuecs MpPHOOPETAIOT OIbIT
IIO3HAHUS PEAJIBHOCTH, SBIAIOLIMICA Ba)KHBIM ATAallOM (POPMUPOBAHMS y HUX YOSKICHMH,
KOTOpBIE, B CBOI OY€penb, COCTABIAIOT OCHOBY HAY4YHOIO MHPOBO33peHMs. Peanmsanus
yKa3aHHbIX IIeJIeil BO3MOXHA IPU OCHALIEHUU LIKOJBHOIO KaOWHETa XMMHUHU COBPEMEHHBIMU
npubopamu u obopynoanueM. B pamkax HanmoHanbHOro npoekra «OOpa3oBaHHE» 3TO CTAJIO
BO3MOXHBIM OJ1arofiapsi CO3JaHuI0 B 0011e00pa30BaTeIbHbIX OPraHU3aALMAX, PACIIONOKEHHBIX B
CEeNIbCKOM MECTHOCTH M MAalbIX TOpOJax, IEHTPOB OOpa3oBaHHs €CTECTBEHHO-HAYYHOH W
TEXHOJIOTMYECKOH HarpaBieHHocTel «Touku poctay. BHenpenue 3Toro o60opy1oBaHus O3BOJIUT
Ka4eCTBEHHO M3MEHMTH Mpolecc 00ydyeHuss XumMun. KolnuecTBeHHbIE SKCIEPUMEHTHI T03BOJISAT
[0JIy4aTh JJOCTOBEPHYIO MH(POPMALIMIO O MPOTEKAHUM TEX WJIM MHBIX XUMUYECKUX IPOIECCaX, O
cBoiicTBax BemlecTB. Ha 0CHOBE MOJIyuYe€HHBIX KCIEPUMEHTAIBHBIX JAHHBIX 00y4yaeMble CMOT'YT
CaMOCTOSITENIFHO JENaTh BBIBOJBI, 0000IIaTh PE3yNIbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OyZIeT CII0COOCTBOBATH MOBBILICHUIO MOTUBALIMM 00YUEHHsI IIKOJIBbHUKOB.

LlenTps! 00pa3oBaHMs €CTECTBEHHO-HAYYHOH HAIIPaBIEHHOCTH « TOUKa pocTa» CO37aHbI ¢
LEJIBI0 Pa3BUTHsL Y 00y4aroIUXcs €CTECTBEHHO-HAyYHOM, MareMaTuyeckoi, HHPOPMAaLMOHHOM
IPaMOTHOCTH, (POPMHPOBAHUST KPUTHUECKOTO U KPEATHBHOTO MBIIUICHHS, COBEPIICHCTBOBAHMS
HaBBIKOB €CTECTBEHHO-HAyYHOH HANpaBICHHOCTH, a TaKXe s HPaKTUYECKOH OTpabOTKH
yueOHOro Matepuaa no «XuMus».

Mean v 3apaum

. peanu3alysi OCHOBHBIX 00111€00pa30BaTeNIbHBIX IPOrpaMM MO MPEAMETY XUMUH, B
TOM YHCJI€ B PAMKaxX BHEYPOUHOU JESITeIbHOCTH 00yUaroIuxcs;

. BOBJICYEHHUE YUAIIUXCS B IPOEKTHYIO EATEIBHOCTS;

o OpraHu3aiys BHEY4eOHOH 1eATeIbHOCTH B KAHUKYJISIPHBIA IEPUOS.

. MOBBILICHHE MPO(ECCHOHATBHOTO MAacTepCTBAa IEAarori4eckux pabOTHHUKOB

HOEHTpA, PCATU3YIOIINX OCHOBHBIC U JOIMOJIHHUTCIIBHBIC O6HI€O6p330BaTCJ'IBHBI€ IporpamMMmal.

[IpodunpHbIi KOMILIEKT 000pyI0BaHMs 0OecrieunBaeT 3p(HEeKTUBHOE JOCTHKEHHE
00pa30BaTEeNbHBIX PE3Y/IbTATOB OOYYAIOIUMKCS IO MporpaMMaM €CTECTBEHHO-HAyYHOU
HAIpPaBJIEHHOCTH, BO3MOXXHOCTh YIUIYOJEHHOTO H3y4y€HUS XUMHUHM, B TOM 4ucie aiusi Qop-
MHUPOBaHUS U300peTaTeIbCKOro, KpeaTUBHOIO, KPUTUYECKOTO MBILIIEHHS, Pa3BUTHsI (YHKIIHO-
HaJIbHOM TPAaMOTHOCTH y 00YyYaroIuxcs, B TOM YHCJIE €CTECTBEHHO-HAYYHON M MaTeMaTU4YECKOM.
OKCHEPUMEHT SBJISETCSI HCTOYHUKOM 3HAHUW U KPUTEPUEM UX UCTUHHOCTH B Hayke. KoHuenuus
COBPEMEHHOI0 00pa30BaHUs MOJPAa3yMEBAET, YTO B y4EOHOM HKCIEPUMEHTE BEIYIIYIO pOJIb
JIOJIKEH 3aHATh CAMOCTOSATEIbHBIN UCCIIE0OBATEIbCKUN YUEHUUECKUM SKCIIEPUMEHT.

Hudposas mabopaTopus MOITHOCTHIO MEHSET METOJIUKY U COAEpkKAHHE IKCIEPUMEHTAb-
HOU JIeATENTbHOCTH M pEIIaeT BbIIIeNepeunciIeHHble npoosemsl. IlInpokuii criekTp AaTYMKOB
MTO3BOJISIET yYAIIUMCSl 3HAKOMUTBCS C ITapaMeTpaMHM XMMHUYECKOI0 SKCIEPUMEHTA HE TOJIBKO Ha
Ka4eCTBEHHOM, HO M Ha KOJUYECTBEHHOM ypoBHe. Llu¢poBas naboparopusi mo3BONISIET BECTU
JUIUTETbHBIA SKCIIEPUMEHT Ja)ke B OTCYTCTBHE IKCIEPUMEHTATOpa, a 4acToTa UX HM3MEpEeHUi
HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIIPHUSATHIO.

B nponecce hopmupoBaHus SKCIEPUMEHTAIBHBIX YMEHUHM yUeHUK 00ydaeTcs MpeacTaB-
JSTh nHGOpMaIHo 00 UCCIeIOBAaHUN B YETBHIPEX BUIAX:
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B BepOaJIbHOM: OIHKCBHIBATh HKCIEPUMEHT, CO3/1aBaTh CIIOBECHYI0 MOJIENb OSKCIIEPUMEHTA,
¢uKCHpOBaTH BHUMaHHE Ha U3MEPSEMBIX BEJIMYMHAX, TEPMUHOJIOTHH;

B TaOJIMYHOM: 3aIIOJTHSTH TAOJIUIIBI TAHHBIX, JIEKAIIUX B OCHOBE OCTPOCHHUS rPahuKOB (IIPU STOM
y y4aluxcsi BO3HHKAET MEPBUYHOE MPEACTABICHUE O MacIuTabaxX BEIMYNH);

B TpaueCKOM: CTPOUTH IpauKH 10 TAOIWIHBIM JAaHHBIM, YTO JTAET BO3MOKHOCTh

nepexoja K BBIIBIDKCHHIO TMIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXKIy BEIMYMHAMH (IIPU 3TOM
YUUTENb TOKa3bIBAaCT NPEUMYIIECTBO B BU3YaJIM3alUM 3aBHCUMOCTEH MEXIy BEIMYMHAMH,
HArJIHOCTh U MHOTOMEPHOCTH); B BUJ/IE MAaTEMAaTHYECKUX YPaBHECHUIL: 1aBaTh MaTeMaTHYECKOE
OTKCaHKE B3aUMOCBSI3M BEJIMUMH, MaTeMaTHYeCKoe 00001IeHHE.

B pamkax npoekra «Touka pocta» 000pyIoBaHNE CONEPKHUT KaK yXKe XOPOIIO U3BECTHOE
o0opynoBaHue, TaK M MPUHLUMIHAILHO HOBOE. DTO HU(POBBIE JTAOOPATOPUH U JATYUKOBBIC
cucteMbl. B OCHOBYy 00pa3oBaTelbHOM MNPOrpaMMBbl 3aJI0KEHO TPUMEHEHHE IH(POBBIX
nabopatopuil. TemaTuka TPEATIOKEHHBIX  OKCIIEPHUMEHTOB, KOJMYECTBEHHBIX  OIBITOB
COOTBETCTBYET CTPYKTypE NMPHMEpHON 00pa3oBaTeNbHON MPOTrpaMMBbl IO XMMHH, COJACPIKaHHIO
®denepallbHOTO TOCyAapcTBEHHOTO oOpazoBarenbHoro crangapra (OI'OC) cpeanero (MOTHOTO)
o0mero oOpa3oBaHUsI.
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IIpesunenre P® mo cTparernyeckoMy pa3BUTHIO M HALMOHAIBHBIM IPOEKTAM, IIPOTOKOJ OT
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Kparkoe onucanne moaxoa0oB K CTPYKTYPHPOBAaHHIO MATEPHAJIOB

B oGpazoBarensHoii nporpamme (OI1) npencraBiieHsl ClieAyIOIINE pa3/Iebl:

1. MeTopl U3y4eHHUsI BELLIECTB U XUMUYECKHUX SIBJICHUI. DKCIIEpUMEHTAIbHbIE OCHOBBI XUMUHU.
2. IlepBoHavyaJIbHbIE XUMUYECKHUE ITOHATHS.

3. PacTBOpBHI.

4. OCHOBHBIE KJIaCChl HEOPIrAaHUUYECKUX COECANHEHUN.

5. Teopus 3J€KTPOJUTHYECKON JUCCOLUALUY.

6. XuMH4eCcKHe peaKuu.

7. XuMHUYECKHE JIEMEHTHI (CBOICTBA METAJUIOB, HEMETAJUIOB U UX COEIMHEHUN).

B ocHOBY BbIIElE€HHS TakuX pa3felioB 3alI0KEH XMMHWYECKUU DKCIIEPUMEHT,
TpaJWLMOHHAs cUcTeMa u3ydeHus: XUMUU. OCHOBHOM (popMoil yueOHOM AesTENIbHOCTH SIBISIETCS
XUMHUYECKHH 3KCIIEPUMEHT, MPOBOAMMBIM B BHAE Ja0OPATOPHBIX, NMPAKTHUECKUX paboT H
JEMOHCTpAMM. /J[eMOHCTPALIMOHHBIN KCIIEPUMEHT IIPOBOJUTCS B TOM CIIy4dae, €CJIM OH OINACEH
JUI BBINOJHEHUS YYaIIMMUCS WIM HMMEIoLMiics npuOop MpelacTaBieH B €IMHCTBEHHOM
AK3EMILIISPE.

st u3yueHust npeameTa « XMMHUsi» Ha 3Tarie OCHOBHOTO OOIIEro oOpa3oBaHusi OTBOAUTCS 272
YacoB:

8 kimacc —136 yacos;

9 kimacc —136 yacos.

Hannas oOpazoBaTesbHas MpOrpaMMa 00eCIIeYrBaET YCBOCHUE YUAITUMUCS BaKHEUIITUX

XUMHUYECKHX 3aKOHOB, TEOPHI U IOHATUH; (HOPMUPYET MPEACTABICHUE O POJIU XUMHUH B OKPY-

JKAIOIIeM MHpE W KU3HU 4elnoBeka. [Ipu 3TOM OCHOBHOE€ BHUMaHUE YIENSAETCS CYIIHOCTH

XUMUYECKHUX PEakUUid U METOaM MX OCYILECTBIICHUS.

OmHUM W3 OCHOBHBIX NPHUHITUIIOB TOCTPOCHHUS TPOTPAMMBI SIBISETCS TMPUHIIUTI
JOCTYMHOCTU. DKCIEPUMEHTANIbHBIE JTaHHBIC, MOTYyYEHHBIC YYalllUMHUCS TPU BHIMOIHEHUH
KOJIMYECTBEHHBIX OIBITOB, TO3BOJISIOT YUAIIIMMCS CAMOCTOSITEIHHO JI€TIaTh BBIBOIbI, BBISBIISTh
3aKOHOMEpHOCTU. [lonxonpl, 3al0KEHHBIE B COAEpPKAHWE MPOrpaMMbl Kypca, CO3JAI0T
HEOOXOIMMBIE YCIOBUSA JJII CHUCTEMHOTO YCBOSHHS YYalUMHUCS OCHOB HAyKH, s
oOecrieueHnsT Pa3BUBAIONIETO M BOCIHTHIBAIOIIETO BO3JCHUCTBUS OOy4YeHUS HA JIMYHOCTH
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yuamierocsi. ®dopMupyemble 3HaHHMS JOJDKHBI CTaThb OCHOBOM CHUCTEMBbI YOeXaeHUi
LIKOJIBHUKA, HEHTPAIBbHBIM SAPOM €0 Hay4HOTO MHUPOBO33DEHHUS.

PaGouyas nporpamMma no xumMum JJ151 8—9 KJIaccoB ¢ MCNOJIb30BAHUEM 000PY10BaAHMS

HEeHTpa «Touka pocTa»

Ha O6aze mnentpa «Touka pocra» oOecnednBaeTcsl peanu3anus 00pa30BaTENbHbIX
IpOTrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHMUYECKOW HAINpaBICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBaHUSAMM 3aKOHOJATENIbCTBA B cdepe o00pa3oBaHUA U C Y4ETOM
pexomeHanuii deepabHOTO OIlepaTopa yueOHOro npeaMera «XuMus».

OO0pasoBarenbHas IporpaMMa IMo3BOJIIET HHTErPUPOBATh PeaI3yeMble IOJXO0AbI, CTPYK-
TypY U COJIepXKaHHE NP OpraHu3anuu o0y4yeHHuss XuMHH B 8—9 Kiaccax, BHICTPOGHHOM Ha 0ase
J000T0 U3 IOCTYIHBIX Y4eOHO-MeTOANYeCKUX KomIuiekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanuzanuu aanHon OIl mosBomser
CO37aTh yCIIOBUS:

e JUIs pacHIMPEHUs COAEPKAaHUS IIKOJIbHOTO XUMUYECKOI0 00pa3oBaHus;

® ]IS IOBBIIICHUS MTO3HABATEIHLHON aKTUBHOCTH O0YYAIOIIUXCS B €CTECTBEHHO-HAYYHOM
obnacru;

e Ui Pa3BUTHUS JIMYHOCTU PeOEHKA B ITpoLiecce 00yUeHHs XMMUU, €r0 CIIOCOOHOCTEH,
(GbopMHpOBaHUSA U YIOBJIETBOPEHHSI COLIMATBHO 3HAUUMBIX HHTEPECOB U MMOTPEOHOCTEH;

e Ui pabOTHI C OAAPEHHBIMH IIKOJbHUKAMH, OPTaHU3AIMH UX Pa3BUTHS B PA3JIMYHBIX 00-
JacTsax 00pa3oBaTeNbHOM, TBOPUECKON JAESITEIbHOCTH.

TemaTHYecKoe NJIAHNPOBaHHE MaTepHaJa B 8 Kiiacce

Ne Tema Kon-Bo Hcnons3oBanue
4acoB o0opyI0oBaHUs
1 | Metoabl mo3HaHMs B XMMUHU. 16 JlaTuuk Temneparypsl
OKCrepUMEHTAIbHBIE OCHOBBI (TepMomapHbIii),CIUPTOBKA
XUMHHU
2 | [lepBoHavanbHbIC XUMHUYECKHE 18 Hatuuk
NOHATHUS. YnCThIe BelecTBa U ANIEKTPONPOBOIHOCTH,
cMecHu 1M (poBOK MUKPOCKOII,
JaTYUK TEMIEPaTyphl
TJTATUHOBBIM.

[TpuGop 11t ONBITOB €
AIEKTPUYECKUM TOKOM

3 | Kitaccsl HeopraHudeckux 16 [Tpubop 11 onpeneneHus
coenuHeHnit. CocTaB BO3qyXxa COCTaBa BO3yXa.
[TudpoBoii MUKpOCKOI
4 | PactBOpsI 18 JlaTuuk TemnepaTrypsl
IIJIATUHOBBIMN.

LudpoBoit MUKPOCKOTI.
JaTtunk onTr4eckoi

IIJIOTHOCTH.
5 | Kpucramnoruaparst 16 JlaT4Mk TeMIEepaTypsl
TIJIATUHOBBIN
6 | Kiaccel HeopraHMYecKux 22 Hartuuk pH
coeauHeHnid. OcHOBaHUs
7 CoiicTBa HEOPTraHUYECKUX 16 HMatunk pH
COeIMHEHNN




8 XuMHYecKast CBsI3b 14 JlaTuuk TemrnepaTypbl
IUIaTHHOBBIN, TaTYHK
TEeMIIepaTypbl
TepMONIAPHBIN
HUroro 136

TemaTHyeckoe IJIAHMPOBAHUE Y4eOHOT0 MaTepuaJia B 9 Kiacce

Tema

Komn-Bo
YacoB

HUcnonp3oBanue
o0opymoBaHus

Teopust F1EKTPOTUTHYECKOMN
JUCCOLMALUN

18

JaTuuk TemrepaTypbl
IJIATUHOBBIN. JaTunk
3JIEKTPONPOBOJHOCTH.

XHUMUYECKUE PEAKIINH.

OKMCIINTEIIFHO-BOCTAHOBUTEIb-

Hble peakiuu (OBP)

16

JaTuuk TemrepaTypbl
IJIATUHOBBIN

Hewmeraimsl. I'amorensl

12

Amnmapar i IpoBeIeHus
XUMHUYECKHUX TIPOIECCOB
(AITXP). JaTuuk xnopui-
HoHoB.

CepoBogopo,cyabhusl

18

Anmapar JJist IpoBeAEHUs
XAMHYECKUX PEaKIUi
(AITXP), mpubop mis
MOJIYYCHHS Ta30B WIH
anmnapar Kunna

Hewmeranisl. Okcuabl cepsl.
CepHucras KucnoTa

20

Anmapar Jyuist IpoBeieHus
XUMHYECKHUX PEAKIIUI
(AITIXP)

Hemerauisl. AMMuax

12

Jatuuk
3JIEKTPONPOBOJHOCTH

Oxkcup azora (IV)

16

TepMope3ncTOpHbIiA
JIaTYMK TEMIIEPATYPHI,
natyuk pH, natumk snek-
TPOIIPOBOJAHOCTH,
anmapar s MpoBeICHUS
XAMHYECKUX PEaKui
(AIIXP), maruuTHas
Melajka

A30THasg KUCI0Ta U €€ CoIu

JlaTumk HUTpaT-
MOHOB

MunepanbHble y1o0peHus

JlaTumk 35eKTpo-
IIPOBOJIHOCTHU

10

Meramisl. Kansmmii.
CoennHeHns KajabIys.

12

Jatuuk
3JIEKTPOINPOBOAHOCTH,
MarHWTHas MENajka,
npubop I MOTy4eHUs
razoB niu annapar Kumma.
JlaTuuk maBieHUS.

Hroro

136




Pe3ynbTaThl 0cBOeHHs Kypca «B XuMuM Bce HHTEPEeCHO» ¢ ONMCAHNEM YHUBEPCAJbHBIX
Y4eOHBIX [1eiiCTBHIl, JOCTUTaeMbIX 00yYAIOIIUMHCS

JIuunocmmuute pe3ynromamol
Obyuarowuiicst noLyYum 803MOACHOCMb 018 YOPMUPOBAHUS CLedVIOWUX TUUHOCMHbIX Y V]]:

° oTpe/ieNieHue MOTUBAIIMU U3YyUeHUsT y4eOHOTrO MaTepurana,

° OIICHUBAHUE YCBAaWBAEMOT'0 YUYECOHOTO MaTepuasa, UCXOs U3 COIMAIbHBIX U TMYHOCTHBIX
IIEHHOCTEH;

L] IIOBBIILICHHUEC CBOCT'O O6pa3OBaTCJIbHOI‘O ypOBHSI nu ypOBHH TOTOBHOCTH K I/I3yquI/IIO 0oC-
HOBHBIX PICTOpI/I‘ICCKI/IX CO6BITI/II>’I, CBA3AaHHBIX C paSBI/ITI/IeM XUMHUHU U OGH.IGCTBa;

° 3HaHHUE MPABUII IOBEJICHUS B UPE3BBIYAHBIX CUTYAIUSX;

° OIICHUBAHUE COIUATBHOM 3HAYMMOCTH MPOQECCUl, CBA3AHHBIX C XMMHECH;

° BJIQJICHUE TIpaBUIaMu 0€301acHOT0 OOpaIIeHUs C XUMHUYECKHMMU BEIIECTBAMU U 000pY-

JIOBAaHUEM, IIPOSIBIEHUE SKOJIOTUYECKON KYIbTYPHI.

Memanpeomemmnuie pezynvmamot

Pecynamuenvie

Obyuarowuiics NOIYYUM 803MONCHOCL O POPMUPOBAHUL CTLe0YIOWUX pe2yaamuenblx YV/I:

o LeJIenojlaranye, BKJI4as HOCTaHOBKY HOBBIX LieJIel, IpeoOpa3oBaHue MPakTHYECKON

3aJa4d B TIO3HABATENbHYIO, CAMOCTOSITENIbHBIN aHAJIH3 YCIOBUI JOCTH)KEHUS 1IEJIH HAa OCHOBE

yuéTa BbIICJICHHBIX YYUTEIEM OPUEHTUPOB JEHCTBHSI B HOBOM Y4eOHOM MaTepHale;

o TUTAHUPOBAHKE MTyTH TOCTHIKCHUS TIeIIeH;

o yCTaHaBJICHHUE LIEJIEBBIX IPHOPUTETOB, BBIJCICHHE AIbTEPHATHBHBIX CIIOCOOOB TOCTHKE-

HUS 1IeJIA ¥ BBIOOp Hambosee 3¢ (heKTHBHOTO Criocooa;

YMEHHUE CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BpEMs U YIPaBJIATh UM;

yMEHHUE IPUHUMATh PEelIeHUs B IPOOJIEMHON CUTYyallny;

IIOCTAHOBKA y4eOHBIX 33/1a4, COCTABJICHUE IJIaHa U NOCIEJ0BATEIbHOCTU AEHCTBHIA;

opraHu3zaiys pabouero Mecra MpH BBIIIOJIHEHUH XUMHUECKOTO SKCIIEPUMEHTA;

MIPOTHO3UPOBAHHE PE3YIIBTATOB 00yUEHHSI, OLICHUBAHHE YCBOCHHOTO MaTepraa, OleHKa

Ka4ecTBa M YPOBHSI MMOJTyUYEeHHBIX 3HAHUH, KOPPEKIHS TUTaHA U crIoco0a IeHCTBHS MIPH

HE00XO0IMMOCTH.

Ilosnasamenvhovie

Ob6yyarowuiics NOIYUUM 03MONCHOCb 01 POPMUPOBAHUS CEOVIOWUX NOZHABAMENbHBIX

Yvi:

® [IOWCK U BbIJeNIeHHE HHPOPMALIUY;

e aHanu3 ycJoBUHM M TpeOOBaHUI 3a/1a4uM, BBIOOD, COMOCTABICHUE U 0OOCHOBAaHHUE CIIOC00a
pelLIeHMs 3a/1a4u;

e BbIOOp Hanbosee F3PPEKTUBHBIX CIIOCOOOB PELICHUS 3a/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBH;

e BBIIBMKEHHE U 0O00CHOBaHHE TMIIOTE3bI, BEIOOP crioco0a e€ mpoBepKH;

®  CaMOCTOSITEJILHOE CO3/IaHUE aJIrOpUTMa JESITeIbHOCTH IPU PELICHUH MPoOJIeM TBOPUECKOTO
U TIOMCKOBOT'O XapaKTepa;

e  yMEHHS XapaKTepPH30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO U CBOHCTBAM;

® ONUCHIBAaHHE CBOMCTB: TBEPBIX, )KUAKHX, Fa3000pa3HbIX BEIIECTB, BBICICHUE UX CYIIe-
CTBEHHBIX MPU3HAKOB;

e 1300pajkeHHe COCTaBa MPOCTEUIINX BEIIECTB C MOMOIIBI0O XUMUYECKUX (OPMYIT U CYIITHOCTH
XUMHYECKHX PEaKIUi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHUIA,

® [poBejAeHUE HAOIIOICHH, ONTMCaHNEe TIPU3HAKOB U YCIOBUN TEUCHUS XMMUYECKHX PEaKIUH,
BBINOJIHEHHE XMMUYECKOT0 3KCIIEPUMEHTA, BBIBOBI HA OCHOBE aHAJIN3a HAOII0IeHUH 3a




HKCIEPUMEHTOM, PEUICHUE 33/1a4, TOTyYeHHEe XUMUIEeCKOH HH(OpMAIK U3 PA3INIHBIX
HUCTOYHUKOB;

YMEHHUE OPraHU30BbIBATH MUCCIIECOBAHUE C LENbI0 IIPOBEPKU TUIIOTES;

YMEHHUE JIeN1aTh YMO3aK/II0UeHHs (MHAYKTUBHOE U 10 aHAJIOTUH) U BBIBOJIBI,

yMeHHe 00bEKTUBHO OLICHUBATh MH(OPMAIIHIO O BELECTBAX U XMMUYECKUX MPOLIECcCaXx,
KPUTUYECKH OTHOCUTBHCS K IICEBIOHAYYHOU MH(POPMALIUH.

Kommynuxamuenwvie

Obyyarowuiics NOIYYUM 03MONCHOCIb 01 POPMUPOBAHUS CLEOVIOUWUX KOMMYHUKATNUGHBIX
YV

IIOJIHOE ¥ TOYHOE BBIPAKEHUE CBOUX MBICIIEH B COOTBETCTBUH C 33/1a4aMU U yCIOBUAMHU
KOMMYHHUKaIWH;

aZIcKBaTHOE MCIIOJIb30BAHNE PEUEBBIX CPEICTB IS y4acTHs B IUCKYCCUHU U apryMEHTALUU
CBOEH MO3MLIMHU, YMEHHUE MPEACTaBIATh KOHKPETHOE COAEP)KaHUE C COOOLIEHUEM €ro B
UCbMEHHOU U yCTHOU (hopme, onpezeneHue crnoco00B B3aUMOAEUCTBUS, COTPYIHUYECTBO B
MOMCKE U cOope nHpopmaIuu;

ornpezeneHue crnoco00B B3aUMOAEUCTBUS, COTPYIHUYECTBO B IIOUCKE U cOOpe HHPOpMaIuH,

y4JacTHe B IMAJIOTe, INIAHKPOBAHKE O0IIMX CIIOCO00B pabOThI, MPOSBICHUE YBAKHUTEIHHOTO
OTHOUICHUS K APYIUM YYaIIUMCS;

OINMCAHUE COJIEP’KAaHUS BBIMOIHAEMBIX IEHCTBUH C LI€TbI0 OPUEHTUPOBKH B MPEAMETHO-
IIPAKTUYECKON AEATEIBbHOCTH;

YMEHMSI YUUTHIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPIMHALIMY PA3IMYHbIX TO3ULUI B
COTPYJIHUYECTBE;

(dopMynHupoBaTh COOCTBEHHOE MHEHHUE U MTO3UIINIO, apIYMEHTHPOBATh U KOOPAUHUPOBATH €€
C MO3ULUAMH NApTHEPOB B COTPYJHUUECTBE IIPH BHIPAOOTKE OOILIETo peleHus] B COBMECTHOM
JeSITEIIbHOCTH;

OCYILECTBIISATh B3aUMHBII KOHTPOJIb M OKa3bIBaTh B COTPYAHUYECTBE HEOOXOIUMYIO B3au-
MOTIOMOIIIb;

IUTAHUPOBATh 0011IME CIOCOObI pabOThI; OCYLIECTBIISITH KOHTPOJIb, KOPPEKIIHUIO, OLEHKY
neiicTBuil mapTHEpPa, yMeTh yOexk1aTh;

UCIIOJIb30BaTh a/IEKBAaTHBIE SI3bIKOBBIE CPEACTBA AJIsi OTOOPaKEHNs CBOUX UYBCTB, MBICIIEH,
MOTHBOB U NOTPEOHOCTEH; 0TOOpakaTh B peun (OnucaHue, 00bsICHEHNE) ColepKaHue
COBepLIaeMbIX JIEHCTBUH, KaK B (hOpMe I'POMKOM COIMAIN3UPOBAHHON peuH, Tak U B hopme
BHYTPEHHEN peuH;

pa3BUBaTh KOMMYHUKAaTUBHYIO KOMIIETEHLIMIO, UCIIOJIb3YS CPEJCTBA YCTHOM U MUCHhMEHHOM
KOMMYHHUKAIIMH NIPU padoTe C TEKCTAMU yUYeOHHUKA U IONIOJHUTENbHOM TUTepaTypou,
CIPAaBOYHBIMHU TAOJIMLAMH, TIPOSBIATHE TOTOBHOCTh K YBaXXEHUIO HHOU TOUKH 3PEHUS MPH
00CYXJI€HUH Pe3yNIbTaTOB BHIMOJIHEHHON PaOOTHI.

Ilpeomemmnoie pe3yromamal

Obyuarowuiics Hayyumcs:

MPHUMEHATH OCHOBHBIC METO/IbI ITIO3HAHHA Ha6J'IIOHeHI/Ie, HU3MCEPCHUEC, SKCIICPUMCHT,
OIIMCHIBAaTh CBOMCTBA TBépI[LIX, KUIKHUX, F8.3006p213HBIX BCIICCTB, BBIACIIAA UX CYIIIC-

CTBCHHBIC IIPU3HAKHU,

PacKpbIBaTh CMBICI 3aKOHA COXPAaHEHHUsI MacChl BEIIECTB, AaTOMHO-MOJIEKYJISIPHOU Teo-

pum;

pas3iiniaTtb XUMHUYCCKUC U (I)I/ISI/I‘-ICCKI/IC SIBJICHUS, HA3bIBATh ITPU3HAKU U YCJIOBUSA IPOTC-

KaHHA XUMHUYCCKUX peaKuHﬁ;

co0roAaTh mpaBuiia 6e30MacHoi paboThI P MPOBEIEHUH OTIBITOB;
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o MOJIb30BaThCS JTA0OPATOPHBIM 000PYJOBAHUEM U MTOCYIO0H;

o MOJTy4aTh, COOMPATh ra3000pa3HbIe BENIECTBA U PACIIO3HABATH HX;

o XapaKTepru30BaTh GU3MUECKHUE U XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOpTraHHYe-
CKUX COCIMHEHUH, IPOBOUTH OIBITHI, IIOATBEPIKAFOIIIE XUMIUECKHE CBOMCTBA H3YYEHHBIX
KJIACCOB HEOPIaHUYECKHX BEIECTB;

o PacKpBIBaTh CMBICI MTOHATHUS «PACTBOPY, BHIYUCIISTH MACCOBYIO JIOJIO PACTBOPEHHOTO
BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEICIEHHON MacCOBOM 701l pacTBOPEHHOTO
BEILIECTBA,;

° XapaKTCpHU30BaTb 3aBUCUMOCTDb (bl/ISI/ILIeCKI/IX CBOMCTB BEIIESCTB OT THUIIA KpucCTajlindec-
CKOM pGH_IéTKI/I, OIIPECACIIATh BU XAMHUYECKOH CBSI3HU B HCOPraHNYCCKUX COCINHCHUAX
L4 PACKPBIBATH OCHOBHBIC ITOJIOKCHUA TCOPHUU SHGKTpOHHTH‘{eCKOﬁ Jucconuanuu, CoCcTtaB-

JIATh YPABHEHUS JICKTPOJUTHUYECKON JUCCOLUALIMU KUCIIOT, IIEJI0YEH, COJIEH U peaK i
HOHHOI'0 OOMEHA;

. PacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH, ONPEACIIATh OKHC-
JIUTEINb U BOCCTAHOBUTEIb, COCTABIIATH YPABHEHHS OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
peakiui;

. Ha3bIBaTh ()aKTOPBI, BIUAIONINE HA CKOPOCTh XMMHYCCKON pEaKInu;

. XapaKTepU30BaTh B3aMMOCBSI3b MKy COCTABOM, CTPOCHHEM U CBOHCTBAMU HEMETAJLJIOB
1 METAJIJIOB;

[ ] HpOBOI[I/ITB OIIBITHI 110 HOJIyLIeHI/IIO n I/I3y‘~IeHI/IIO XHUMHUYCCKUX CBOI>’ICTB pa3JII/I‘-IHI)IX BC-
IIECTB;

. IPaMOTHO 00paIaThCs C BEIIECTBAMH B IIOBCEIHEBHOM JKU3HH.

OO0yyaronuiics MOJIy4uT BO3MOKHOCTh HAYUUTHCS:

® BbIJIBUT'aThb U IMPOBEPATH SKCIICPUMCHTAJIbBHO T'MITIOTE3bI O XUMHWYCCKUX CBOMCTBAX BCUICCTB
Ha OCHOBC UX COCTaBa U CTPOCHUA, UX CHOCOOHOCTH BCTYIIaTb B XUMHWYCCKUEC PCAKIINH, O
XapakTepe U MPOIYKTaX Pa3IMYHBbIX XUMUYECKUX PEAKIUi;

® XapaKTepu30BaTh BEIIECTBA MO COCTABY, CTPOCHUIO M CBOMCTBAM, yCTAHABIUBATH MIPH-
YUHHO-CIICJICTBEHHBIE CBSA3U MEXAY JaHHBIMHM XapaKTepUCTUKaMH BELIECTBA;

® COCTaBJIATH MOJICKYJISIPHBIC M ITOJHBIC NOHHBIC YPABHCHUA 110 COKpaHIéHHBIM NOHHBIM

YpaBHEHUAM;

® MPOTHO3UPOBATH CHOCOOHOCTH BEIIECTBA MPOSBIATH OKHCIUTENBHBIE HITH BOCCTAHOBH-

TEJIbHBIE CBOMCTBA C YUETOM CTENIEHEN OKUCIIEHUS 3JIEMEHTOB, BXOASIINX B €T0 COCTAB;

® BbBIJIBUT'AaTh U MMPOBEPATH SKCIICPUMCHTAJILHO T'MITIOTE3BI O PE3YJIbTaTax BO3I[CI\/'ICTBI/I5[ pas-

JMYHBIX (DaKTOPOB HAa U3MEHEHUE CKOPOCTH XUMHUECKOHN peaKlny;

®  ICIOJIB30BaTh MPHOOPETEHHBIC 3HAHUS JUIS SKOJOTHYECKH TPaMOTHOTO MTOBE/ICHHUS B

OKpYXKarolleu cpee;

HCII0JIBb30BaTh HpI/IO6peTéHHI>IC KJIIFOYCBBIC KOMIICTCHIIUHA ITPH BBIITOJIHCHUU ITPOCKTOB U

pelieHnn yueOHO-ICCe0BaTeIbCKUX 3a/1a4 0 U3YUEHHUIO0 CBOMCTB, CIIOCOOOB MOJTYUYCHHS U

pacrio3HaBaHUs BEIECTB;

e OO0BEKTHBHO OIICHUBATH MH()OPMAIIHIO O BEMIECTBAX M XUMUYECKHX MPOIECCAX;

® 0CO3HaBaTh 3HAUYEHHE TEOPETHUUECKUX 3HAHUU MO XUMHUHU ISl IPAKTUUECKOM 1eSITeIbHOCTH
YeJI0BEKa;

® CO3daBaThb MOJCIIN U CXCMBI JJIs pCHICHUA y‘Ie6HLIX 1 IMO3HAaBATCJIbHBIX 3a1a4,

® [OHUMAaTh HEOOXOAUMOCTH COOIIOICHUS TPEAICAHNIA, IPEeITaraéMbIX B MHCTPYKIUSAX 110
WCIIOJIb30BAaHUIO JICKAPCTB, CPEJCTB OBITOBON XHUMHH U JP.



YYEBHO-METOANYECKOE
OBECIIEYEHME JJIA YYUTEJIA U OBYYAIOIIUXCSA

Cnucok MaTepuaIbHO-TEXHUYECKOT0 00ecTieueHus mpeameTa

- IEYaTHBIE TTOCOOUS
cepus crpaBoyHbIX Ta0nuI no xumuu («Ilepuognyueckas cucrtema xuMuyeckux sinementon J[. 1.
MenneneeBay, «PacTBOpUMOCTD COJIEH, KUCIOT M OCHOBAHUM B BOJIEY, «DJIEKTPOXUMUYECKUN
P HaIPSHDKEHUN MeTallioBy, «OKpacka HHAMKATOPOB B PA3JIMUHBIX CPEelax»);
cepust TaOJIUII IO HEOPTAHWUYECKOH 1 00IIel XUMHUU;
PYKOBOJICTBA 110 KCIUTyaTanuu mudpoBoii gaboparopun JIL[H-16 (32)
PYKOBOZCTBA JIsl TAOOPATOPHBIX OMBITOB U MPAKTUYECKUX 3aHATHIA 110 xumuu (8-11 xi1.);
CIPABOYHO-METOUYECKUEK MaTepUabl IO XUMHUH U OHMOJIOTUI
COOpHUKHU TECTOBBIX 3aJaHU JJISi TEMATHUECKOTO U HTOTOBOT'O KOHTPOJIS.

- KOMITbIOTEpHBIE U UHHOPMAITMOHHO- KOMMYHUKATHUBHBIE CPEICTBA:
aBTOMAaTH3UPOBaHHOE pabouee MECTO yUUTEJs,
MyJIbTUMEINIHAS YCTAHOBKA,
MIPUHTEP, CKAHEP, KOIHP
uHTepakTuBHas nanenb Stark Baikal OPS 75/2

- TEXHUYECKUE CPEJICTBA OO yUEHUS:

8 HOYTOYKOB CO CllelMaIn3uPOBAHHBIM MECTOM XPAHEHUS U TIOJI3aPSAIKU
- 9KpPaHHO — 3BYKOBBIE TTOCOOUS:
WHTEPAaKTUBHAS JI0CKa
- yaeOHO-1a00paTopHOE 000PYyIOBAHUE:
udposas madopartopus JILN-16 (32)
MojyJibHas cuctema skcnepumeHToB PROLOG
mukpockor udposoii (Levenhuk Rainbow 50L/D50L PLUS)
Mukpockor 1ugposoit RoverScan M001
AIIEKTPOHHBIE BECHI
HabOp Mojenell KpUCTaJUIMYECKUX pelI€ToK: anmasa, rpadura, moBapeHHOU coJlu, Keme3a
HaOOp 11 MOJIEIMPOBAHUS TUTIOB XUMUYECKUX PEAKIUi (MOAETHU-aNTUINKAIINN )
KOJUIEKIIMU: «MeTasuibl U crijiaBbl», « MUHEpasbl U TOpHBIE TOPOJIbI», «HemeTans,
«KameHHBIN yroib U MPOAYKTHI ero nepepadbotkuny, «Kayayky», «HedTs 1 BakHel e
IPOJYKTHI €€ epepadoTKI»
[ITaTUBbI
xuM. [locyna
- yueOHO-TIpaKTUYECKOe 000PY0BaHUE
Ha6op OI'2-2023 no xumun
Ha6op «Kuciaotsi».
Ha6op «I'mapokcumbiy».
Habop «Oxcuasl METaIoBy.
Habop «Metamibi».
Habop «lllenouHbie U MIeTOYHO3EMENbHBIE METAITBIY.
Ha6op «Cynbdatel. Cynsdursl. Cynbhuasn.
Habop «KapboHatsi».
Habop «®ocdatel. Cunukatbi».
Habop «Coeaunenust Mmaprasma.
Habop «Coenunenus xpoma.
Habop «HutpaTsi».
Habop «MuaukaTopsi».
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