MVYHULIUITAJIBHOE KASEHHOE
OBIIEOBPA3OBATEJIbBHOEYYPEX/IEHUE

«KMIIMHCKAS CPEJJHAA OBIEOBPA3OBATEJIbHAS IIKOJIA
UMEHU TACBEAJIA CYJIEUMAHOBA»

PABOYAS TPOT'PAMMA

BHEYPOYHOU IeSATEJbHOCTH
y4eOHOro npeaMera « XuMHs»

Touxka PocTa « XumMusa»

st ooyuaronuxcs 10 — 11 knaccos

ABTOp IpOrpaMMBbl: YUUTENb XUMUKU U OUOJIOTUH
SAxbsieB Omapacxad AGymMycIUMOBUY



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma BHeypouHO# nesrenbHOcTH 1o xumuM st 10—11 knaccoB ¢
WCITOJIb30BaHUEM 000pymoBaHus IieHTpa «Touka pocTta» Ha 0ase 1eHtpa «Touka
pocTa» TMO3BOJISET pealn30BaTh  O0pa3oBaTENbHBIC IPOTPaMM €CTECTBEHHO-
HAyYHON HaINpaBIEHHOCTH, pa3paboTaHa B COOTBETCTBUU C TpeOOBaHUSIMHU
3aKOHO/IATeNIbCTBA B cpepe 00pa3oBaHus U ¢ YUETOM peKoMeH1anuil denepaibHOTO
oreparopa y4eOHOTO npeaMeTa « XUuMUsy. OO0pa3oBaTenbHasI
nporpaMma TIO3BOJIIET WHTCTPUPOBATH pPEAM3yEeMbIC MOAXOMABI, CTPYKTYpPy H
cojJiep>KaHue Ipu opranuzainuu ooyuenust xumuu B 10—11 knaccax, BBICTpPOEHHOM
Ha ©Oa3ze ydeOHO-meTomuueckoro komruiekcoB (YMK) Tabpuensna O.C.
Hcnonp3oBanue oOopynoBanus «Todka poctay npum peanusanuu gaHHor OIT
MIO3BOJISICT CO3/1aTh YCIIOBHS:

* JIIs1 PACIIUPEHUS COJICPIKAHUS IIIKOJIBHOTO XHMHYECKOTO 00pa30BaHus;

* JUIS TIOBBINICHUS TIO3HABATCIBHOM AaKTHMBHOCTH OOydYaroIIuxcs B
€CTCCTBCHHO-HAYYHOM 00JIaCTH;

* NIl pa3BUTUS JUYHOCTH peOEHKa B Tmporecce OOy4eHHs] XUMHH, €Tro
crocoOHocTel, (OpPMHUPOBAHUS U YAOBIETBOPEHHS COIMAIBHO 3HAYUMBIX
MHTEPECOB U NMOTPEeOHOCTE;

e 711 pabOThl ¢ OapEHHBIMM IIKOJbHUKAMHU, OpraHU3allid WX Pa3BUTHUS B
pa3TUYHBIX 001acTsIX 00pa30BaTENIbHON, TBOPUECKON JEATEIHHOCTH.

OO61iee 4yncIo YacoB, OTBEAEHHBIX NI BHEYPOUHOU JACSTEIBHOCTH HAa YPOBHE
OCHOBHOT0 00111eT0 00pa3zoBaHus, coctabiser 68 vacos: B 10 kimacce — 34 vaca (1
yac B Heaemo), B 11 kinacce — 34 gaca (1 yac B Hezelio).



COIAEPKXAHUE OBYYEHUA

10 KJJACC

XumMuueckas jadoparopus

[IpaBuna TexHUKM OE30MACHOCTH TIPU TNPOBEACHUU HCCICIOBAHUN U
XUMHUYECKOT0 DJKCIepuMeHTa. MeauiMHcKkas anTeyka B KaOWHETe XHUMUH.
3HaKOMCTBO C JIa0OpaTOpPHBIM O0OpYyJOBaHHWEM. XpaHEHHE MaTepUajoB W
pPEaKkTUBOB B XUMHUECKOH tabopaTopun. [{udposas mabopaTopus.

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOU IMOCYA0M, MpaBuiaMu paboThl B 1abopaTopuul U
npuémMaMu oOpaIieHus ¢ 1a00paTopHbIM 000PYI0BAHUEM.

Tema 2. TeopeTudyeckue 0OCHOBBI OPraHHUYEeCKON XUMHUHU
Teopusi CTpOE€HHUS OpPraHUYECKUX coeAuHEHUU. CTpOeHHE OpPraHUYEeCKUX
coenuHeHuu. ['omouoru. Mizomepsl.
Tema 2. YrieBoaopoasl
Ankanel. Ankensl. Ankanuenbl. Kayuyku. [lpupogHbie UCTOYHUKH
YIJI€BOJIOPOJIOB.
Ilpakmuueckue padbomul
1. KauecTBeHHOE ompeneslieHHe YIriepoja, BOAOpPOJAa M XJopa B
OpraHUYECKUX BEIIECTBAX
2. llonyudeHue sTHICHA
Jlabopamopnuie onvimul
1. KoHcTpynpoBaHue MIapOCTEPKHEBBIX MOJIEKYJI OPraHUYECKUX BEILIECTB
2. OtHollIeHHWE YTJIEBOJOPOJOB K pAcTBOPY IE€pMaHraHaTa Kaiaus u
OpOMHOI BOJIC.
Jlemoncmpayuonnsie onvimol
1. PapukanpHO€ OpPOMUPOBAHUE ATKAHOB
2. OznakomiieHHe ¢ Koieknuen «Kayaykm»
3. Osmnakomienue ¢ koyeknuen «HedTb u mpoayKTh ee mepepaboTKm»
4. OznakomieHue ¢ koyekiuen «KaMeHHbIN yroyiby

Tema 3 «Kucaopoa- u a3orcoaepkaiiue OpraHuyecKue BemecTsa
Cruptel. OTHOATOMHBIE 1 MHOTOATOMHBIC CLTUPTHI. DEHOJIBI.
Anpneruasl. KapooroBbie KUCHOTHL. CII0XKHBIC A3UPHI. YTIESBOIBI.
AMuHbl. AMUHOKUCTOTHI. benku.

Jlabopamopnuie onvimot

3.0xuciIeHre 0JJTHOATOMHOTO CITUPTA B aJIbJICTH/I

4KavecTBeHHBIE PEAKIIMX HA MHOTOATOMHBIE€ CITUPTHI

5. KadecTBeHHBIE peaKkIiuM Ha ajbIeTH bl



Onpenenenue pH pacTBOpOB KapOOHOBBIX KHCIIOT

N3yuyenue cuibl 0THOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
OnpeneneHne KOHCTAHT AUCCOLMALNN KapOOHOBBIX KUCIOT
Cnoxsble 3¢upsl. ['maponus sTunanerata B MPUCYTCTBUM pPacTBOpa
IEITOYH.

10.Biustaue %ECTKOM BOIBI HA MBLIO

11.CgoiicTBa yrieBoa0B

12.Onpenenenue cpesibl paCTBOPOB aMUHOKHUCIIOT

13.UccnenoBanue cBoiicTB OenkoB. KauecTBeHHbIE peakuu Ha OEJKH.
Jlemoncmpayuonnsie onvimol

5. PactBopenue genosna B Boge. KauecTBeHHbIE peakiu Ha (PEeHO.

© 0N

Tema 5. BbicOKOMOJIEKYJISIPHbIC OPraHUYECKUE COCAMHECHUS

[Tonumepsl. HMcKycCTBEHHBbIE W CUHTETHYECKHE ToauMepbl. llmactmacchl.
Bounokna.

3amauu

1.Pemienne 3a1au Ha HaXOXJIECHUE MOJIEKYJISIPHONU (POPMYJIBI OPraHUYECKOTO
BEIIECTBA MO €ro IUIOTHOCTM W MAacCOBBIM JOJISIM XHMHWYECKUX JJIEMEHTOB,
BXOJSIIIINX B €70 COCTAaB, UJIU IO IPOJYKTaM CTrOpPaHHUS.

IIpakTH4eckue padoThl

3. Pacno3naBanue macTmMacc v BOJOKOH

JlaGopaTopHble ONBITHI
14.3HaKOMCTBO C KOJUIEKIIUEH TLIIaCTMACC
15.3HaKOMCTBO C KOJUIEKIIUEH BOJIOKOH



11 KJIACC

Tema 1. Xumnueckas jadopaTopus

[IpaBuna TexHUKH OE30MACHOCTH TIPU TNPOBEACHUU HCCICIOBAHUN U
XUMHUYECKOT0 DJKCIepUMeHTa. MeaunuHCcKas anreyka B KaOWHETe XUMUHU.
3HaKOMCTBO C JIa0OpaTOpPHBIM O0OpYyJOBaHHWEM. XpaHEHHE MaTepUajoB M
PEaKTUBOB B XUMHYECKOH J1abopaTopuu

Xumuueckuiit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYA0H, MpaBuiaMu paboThl B 1abopaTopuul U
npuémMaMu oOpaIieHus ¢ 1a00paTopHBIM 000PYIOBaHUEM.

Tema 2. Ctpoenue aroma. Ileprnoanyecknii 3aKoH.

Atom. CtpoeHue atoma.

[lepronuyeckuii 3aKOH M TMEpPUOAMYECKAss CHUCTEMa XHUMHYECKHX 3JIEMEHTOB
JI.M.Menneneena.

Crpoenue BeniecTB. XUMUYECKas CBSI3b: MOHHAs, KOBAJICHTHAS, METAJJIMYECKAS,
BOJOpOJHAsA. THUIBI KPUCTALIMYECKUX PEIIETOK: HMOHHBIE, MOJEKYISpHBIE,
aTOMHBIE, METAJUINYECKHUE.

ITosmMMephl: HICKYCCTBEHHBIE M CHHTETHYECKHUE.

Ilpakmuueckue pabomul

1. Pacno3HaBaHue miaacTMacc 1 BOJIOKOH.

Jlabopamopnuie onvimul

KoHcTpynpoBanue nepuogu4eckoi CHCTEMBbI

Mogenu KpucTaqIn4ecKuX pemeToK.

[InaBneHne 1 KpUCTATIIN3ALINS CEPBI.

Ornpenenenue TeMneparypbl KpUCTANIM3ALUH BEIIECTBA
Ornpenenenue TeMneparypsl IIABICHUS U KPUCTAIUIU3AIUU MeTasia

AN

Tema 3. Xumnueckue peakuumn

Knaccuduxkanus xumudeckux peakiuil. [Ipu3Haku XUMUYECKUX PEaKITU.
Peakmuu nonHoro oomeHa. OKUCTUTENHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.
CKOpoCTh XUMHYECKHX peakmnuil. BrnusHue pa3nuuHbiXx (PakTOpoB HA CKOPOCTH
pEaKInH.

XuMHUYECKOe paBHOBecHe. | naponus.

Jlabopamopnuie onvimot
6. OmpeneneHne TEIIOTH PEAKIIUN HEUTPATU3AIUH.
7. DK30TEpMUYECKUE pEeaKIuu



8. DHAOTEpMHUYECKUE PEAKLIUU

9. BzaumoneiicTBUe pacTBOpa rUAPOKCUIA Oapusi C CEPHOM KUCIOTOM.

10.U3ydenune peakiuu B3aUMOJCUCTBUA CylbpuTa HATPUS C MEPOKCUIOM
BOJIOPOJA.

11.N3menenue pH B xone OBP

12.BiusiHue KOHLEHTPAIMKU PEarupyrolux BEIIECTB HA CMEIIEHUE XUMUYECKOT0
paBHOBECHS.

13.Xumuyeckoe paBHOBECHE.

14. Bnusitnue oqHOMMEHHBIX MOHOB Ha CMEIIIEHUE XUMHUYECKOTO PABHOBECHSI.

15.Onpenenenue pH pacTBopoB cosneil.

16.Bnusitnue TeMnepatypsl Ha CTENEHb THIPOJIN3A.

Jemoncmpayuonnsie onvimol
1. Beinenenre 1 NOrI0MIEHUE TEMIOTHI- TPU3HAK XUMHUYECKON PEAKIIMH.
2. CpaBHHTENbHAS XapaKTEPUCTUKA BOCCTAHOBUTEIILHON CITIOCOOHOCTH METAJIIOB.

Tema 4. BemecTBa 1 HX CBONCTBa

[IpocTeie BemecTBa. MeTauibl.

Cnoxnble BemiecTBa. KilacChl HEOPraHWYECKMX U OPraHMYECKUX BEILECTB.
Kucnotel. OcHoBanus. AMQoTepHbIe OKCHIBI U TUIPOKCHIBI.

Jlabopamopnusie onvimul

17.0xucnenue xene3a BO BIaXXHOM BO3JIyXeE.
18.Onpenenenne pH pacTBOPOB KHUCIIOT U IIETOYCH.
19.O0npenenenne KUCIOTHOCTH TIOYBBHI.
20.CpaBHeHHE CHIIBI YTOJBHON U CEPHUCTON KHUCIIOT.
21.Kpusas tutpoBanus HochopHON KUCIOTHI.

22. AMpoTepHbIe TUAPOKCUTBI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JInuHOCTHBIE pe3yJibTaThI

OOyyaromuiicss TOJYYUT BO3MOXKHOCTb [JIsi (POPMHUPOBAHMS CIEAYIOIIHNX
JIMYHOCTHBIX Y Y JI:

* oMpe/ieNieHne MOTHUBAIIUY U3yUeHUs y4eOHOTro MaTepHaa;

* OIICHUBAHHUE YCBAaMBAEMOTr0 y4eOHOr0o MaTepuasa, UCXOIs U3 COLIMAIbHBIX U
JUYHOCTHBIX IIEHHOCTEH;

* MOBBIIIEHUE CBOETO OOPA30BATEIBLHOTO YPOBHS M YPOBHSI TOTOBHOCTH K
U3YUYEHUIO0 OCHOBHBIX UCTOPUUYECKUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XUMHUU U
00I11eCTBa;

* 3HAHUE MPABWII MOBEJCHUS B UPE3BbIYANHBIX CUTYAIIUSIX;

* OLICHMBAHUE COLIMAIIBHOM 3HAYUMOCTHU NMPOdeCcCHil, CBI3aHHBIX C XUMHEH;

* BJAJCHUE TMpaBWIAMH OE€30MaCHOr0 OOpalleHUs] C XUMUYECKHUMU
BEI[ECTBAMU U 000PYI0BaHUEM, MPOSBICHUE YKOJIOTUIECKON KYJIBTYPHI.

MeTanpeaMeTHbIe pe3yJbTaThI

Pezynamuenvie

OOyyaromuiics TOMYYUT BO3MOXKHOCTH I (POPMHUPOBAHUS CIEAYIOIINX
perynatuBHbIX Y'Y /1:

* IIeJIeTioNlaraHue, BKJIIOYas IMOCTAHOBKY HOBBIX Iieied, MpeoOpa3oBaHue
NPAKTUYECKON 3aayi B IMO3HABATEIBHYIO, CAMOCTOATEIbHBIN aHaIU3 YCIOBHUM
JOCTHKEHUS LIeJTM Ha OCHOBE Y4€Ta BBIJICJICHHBIX YUUTEIEM OPUEHTUPOB JACHCTBUS
B HOBOM y4eOHOM MaTepHae;

* I[UIAHUPOBAHWE MYTU JOCTIKEHHUS IIeJiel; YCTAHOBJIICHHE IEJEBBIX
IPUOPHUTETOB, BbIICJICHNE AIbTEPHATUBHBIX CIIOCOOOB JOCTHXKEHUS 1IN U BHIOOD
HanOosiee A(PeKTUBHOTO crocoba; * YMEHHE CaMOCTOSTEIIBHO KOHTPOJIUPOBATH
CBOE BpeMsl U YIIPABIISATh UM;

* yMEHHE TMPUHUMATh PEIICHHS B MPOOJEMHON CHUTyallMu; * MOCTAaHOBKA
y4eOHBIX 3a/1a4, COCTABIICHUE TIJIaHa U TIOCIIEI0BATEIbHOCTH JICUCTBUM;

e opraHuzauus pabodero MecTta MpH  BBIIOJHEHUH XUMHUYECKOTO
AKCIEPUMEHTA;

* TPOTHO3UPOBAHUE PE3YIbTATOB OOYYEHHUS, OLICHUBAHUE YCBOEHHOTO
Marepuala, OlleHKa KauecTBa U YPOBHS MOJYYEHHBIX 3HAHUMN, KOPPEKIUA IJIaHa U
crioco0a 1ecTBUS MPU HEOOXOIUMOCTH.

Ilo3nasamenshule

OOyyaronuics MOIYYUT BO3MOKHOCTH I (POPMUPOBAHUS CIETYIOUTUX
rmo3HaBaTelIbHbIX Y Y /1:

* [IOUCK U BbIJIEJICHUE NHPOpMALINH;



* aHaau3 YCIOBUM U TpeOOBaHUN 3ajayd, BHIOOpP, COIMOCTaBICHHE U
000CHOBaHME cI0c00a peleHus 3a/1a4u;

* BbIOOp HambOosee 3PPEKTUBHBIX CIOCOOOB PEIICHMS 33/1a4u B 3aBUCUMOCTHU
OT KOHKPETHBIX YCIOBHA;

* BBIJIBIKEHUE U 000CHOBAaHUE TUIIOTE3bI, BEIOOP crioco0a e€ MpoBEPKU;

* CaMOCTOSITETLHOE CO3/IaHHE alNTOpUTMa JEATEIBHOCTH TpPH PpPEUICHUH
mpo0JieM TBOPUYECKOTO U TOMCKOBOTO XapaKTepa,

* YMEHHSI XapaKTepU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBONCTBAM;

* OINUCBHIBAHWE CBOMCTB: TBEPIBIX, KHUIKHX, TIa3000pa3HBIX BEIIECTB,
BBIJICJICHUE WX CYIIECTBEHHBIX MPU3HAKOB,

* M300pak€HUE COCTaBa MPOCTEHIIMX BEMIECTB C TMOMOIIBI0 XUMHUYECKUX
GopMyI ¥ CYIIHOCTH XUMUYECKHX PEAKIIHI C MOMOIIbI0 XUMUYECKUX YPaBHEHHUIA;

* TpoBeJcHHE HAONIO/IEHUH, OMHCAHWE TNPU3HAKOB W YCIOBUN TEUYCHHUS
XUMHAYECKUX PEaKIUi, BBITIOJHEHHUE XHUMHYECKOTO JKCIIEpUMEHTA, BBIBOJBI Ha
OCHOBE aHanm3a HaOJIOACHWI 3a DKCIEPUMEHTOM, PEIIeHHE 3a7ad, TMOIYYCHHE
XUMHAYECKON HH(OpPMAIIHH U3 Pa3TUYHBIX HCTOYHUKOB;

* YMEHHE OpTraHU30BBIBATH UCCIICIOBAHUE C LIETHIO IIPOBEPKH TUTIOTE3;

* YMECHHE JIeJIaTh YMO3AKIFOUEHUs (MHIYKTUBHOE U TI0 aHAJIOTHH) U BBIBOJIBL;

* yMeHHE OOBEKTUBHO OICHUBATH MHPOPMAIIHIO O BEIIECTBAX M XUMUYECKUX
nporieccax, KpUTUISCKU OTHOCHTHCS K TICEBIOHAYYHON WH(POPMAITUH.

Kommynuxkamuenote

OOy4Jaromuiicss TOIXYYUT BO3MOXKHOCTH ISl (DOPMHPOBAHHS CIIETYIOIIAX
KOMMYHUKATUBHBIX Y Y []:

* IOJTHOE ¥ TOYHOE BBIPAKEHUE CBOMX MBICJICH B COOTBETCTBHH C 3a/1a4aMH U
YCIIOBHSIMH KOMMYHHUKAITUH;

* aJICKBATHOE MCIIOJIB30BAHUE PEUCBBIX CPEJCTB IS yJacTHs B AUCKYCCHUU U
apryMEHTAIlMN CBOEH MO3UIIMHU, YMCHHE TPECTABIATh KOHKPETHOE COJIEPIKaHUE C
COOOIIEHHEM €ro B MHUCBMEHHOW M YCTHOW (opme, ompeaesieHne CrocoOoB
B3aMMOJEHCTBUSI, COTPYIHUYECTBO B IOUCKE U cOOpe MHPOpMAIH;

* OmpefesieHue Croco0OB B3aUMOJEUCTBUS, COTPYAHHUYECTBO B IOHCKE U
cOope nHpOpMaIUH, yIacTHE B TUANIOTE, IUIAHUPOBAHUE OOIIMX CIIOCOOOB pabOTHI,
MPOSIBIICHUE YBAKUTEIBHOTO OTHONIICHHSI K JPYTHM YUaIIHMCS;

* OMKCAHUE COAEPIKAHMSI BHIMOJIHIEMBIX JCHCTBUM C L1EJIbI0 OPUEHTUPOBKH B
MPEeIMETHONIPAKTUIECKON eI TENbHOCTH;

* YMEHHSI YUYWTHIBATH pa3HbIE MHEHHS W CTPEMUTHCA K KOOPIUHAIUU
Pa3IMYHBIX TO3UIMHA B COTPYIHUYECTBE.

dopmynupoBaTh COOCTBEHHOE MHEHHE U TO3ULHUIO, apryMEHTHpPOBATh M
KOOPAMHHUPOBATH €€ C MO3UIMIMH MapTHEPOB B COTPYIHUYECTBE MPHU BHIPAOOTKE
00111eTO pellIeHus B



COBMECTHOM ACATCILHOCTH;

* OCYLIECTBJISITh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYIHHYECTBE
HEOOXOUMYIO B3aMOTIOMOIIIb;

* [UIAHUPOBATh  OOIIME CrMocoObl  paboThl; OCYLIECTBISITH KOHTPOJIb,
KOPPEKLHIO, OLIEHKY

NeNCcTBUM NapTHEPA, YMETh YOS 1aTh;

* UCIIOJIb30BaTh AJ€KBATHBIE SI3bIKOBBIE CPEJICTBA JJII OTOOPAa)KEHUSI CBOMX
YyBCTB, MBbICJIEC, MOTUBOB W MOTPEOHOCTEW; OTOOpakaTb B peud (OMHCaHHE,
OOBSICHEHHE) COJCpKAHUE COBEPIIAEMBbIX JEUCTBHM, Kak B (OpMe TIPOMKOM
COLIMAJIM3UPOBAHHON peyH, TaK U B

(dbopMe BHYTpeHHEH peuu;

* pa3BUBaTh KOMMYHHKAaTHBHYK KOMIIETEHIIUIO, HCIIOJIBb3Ys CPEACTBA YCTHOU
U TNHCbMEHHOW KOMMYHHUKAIIMM TMpU paboTe ¢ TEeKCTaMu Y4YeOHHKa H
JOIIOJTHUTEIIBHOW JINTEPATYPOH,

CIIPABOYHBIMU TaOJIUIIAMU, MPOSBISATH TOTOBHOCTh K YBaXKEHUIO UHON TOUYKU
3peHHs IPU

00CYXXJIEHUU PE3YJIHTATOB BBHIMOJIHEHHOM PAOOTHI.

IIpeaMeTHBIE pe3yabTaThI

OOyyaromuiics HayqUTCs:

* IPUMEHSITh OCHOBHBIE METO/bl IIO3HAHMS: HAOJIOJIeHne, HW3MEpPEHHE,
JKCIIEPUMEHT;

* OMKCHIBATH CBOMCTBA TBEPJBIX, )KUJIKUX, ra3000pa3HBIX BEIIECTB, BBIJIEISSA
UX CYILIECTBEHHBIE IPU3HAKY,

* paCKpbIBaThb CMBICI 3aKOHAa COXpPAaHEHUs MacChl BEUIECTB, AaTOMHO-
MOJICKYJISIPHOU TEOPHH;

* pa3nMyuaTh XUMUYECKHE M (U3UYECKUE SBICHUS, HA3bIBaTh IMPU3HAKU U
YCJIOBUS IPOTEKAHUS XUMUYECKUX PEAKIUN;

* cobmoaTh paBuia 0e3onacHol paboThl IPU MPOBECHUH OIBITOB;

* TI0JIb30BATHCS JTA0OPATOPHBIM 000PYTIOBAHUEM U TTOCYIOM;

* MI0JIy4aTh, cCOOUpaTh ra3000pa3HbIe BEUIECTBA U PACTIO3HABATH UX;

* XapaKTepu30BaTh PU3NUECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAUHEHUN, IIPOBOJAUTH OIBITHI, IOATBEPKAAIOIINE XUMUYECKUE
CBOMCTBA U3YYEHHBIX KJIAaCCOB HEOPTAHUYECKHUX BEILECTB;

* PaCKpbIBaTh CMBICJI TIOHATHS «PacTBOP», BBIYUCIATH MAacCOBYIO JIOJIIO
PacTBOPEHHOIO

BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON MAaCCOBOM JTOJIEN
pPacTBOPEHHOIO BEIIECTBA,



* XapaKTepU30BaTh 3aBUCUMOCTh (DU3MUYECKUX CBOWCTB BEIIECTB OT THUIA
KPUCTAUIMYECKOM  PELIETKH, OINPENENsATb BUJA  XUMHUYECKOM  CBSI3U B
HEOPTraHUYECKUX COCAUHEHUSX;

* pacKpbIBaTb  OCHOBHBIC  IIOJIOXKEHHUS  TEOPUU  DIIEKTPOJIMTUYECKOU
IUCCOLIMALIAN, COCTABIATh YPABHEHUS DJIEKTPOJIMTUYECKON AUCCOLMALUUA KUCIIOT,
LIEJI04€H, COJIEN U peaKLUi

MOHHOI0 OOMEHa;

* pacKpbIBaTh CYIIHOCTb OKHCIIMTEIBbHO-BOCCTAHOBUTEIBHBIX  pPEaKLUH,
ONPEAEIATh OKUCIUTEID U BOCCTAHOBUTEID, COCTABIISATh YPABHEHUS OKUCIUTEIIBHO-
BOCCTAHOBHUTEJIbHBIX

pEaKLnii;

* Ha3bIBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOU peaKIuu;

* XapaKkTepU30BaTh B3aUMOCBSA3b MEXKY COCTaBOM, CTPOCHUEM U CBOMCTBAMU
HEMETAJUIOB U METAJIOB;

* IPOBOAUTH ONBITHl IO TOJIYYEHUIO W HU3YUYEHUIO XUMHUYECKUX CBOMCTB
pa3JMYHBIX BEILIECTB;

* TPaMOTHO 0OpalaThCs C BEIIECTBAMHU B MTOBCEIHEBHOM KU3HU

OO0yyaromuiics MoJIy4YuT BO3MOKHOCTh HAYUUTHCS:

* BBIIBUTaTh U IIPOBEPATH IKCIEPUMEHTAJIBHO THUIIOTE3bl O XUMHYECKUX
CBOICTBax BEIIECTB Ha OCHOBE UX COCTaBa U CTPOCHMS, UX CIIOCOOHOCTU BCTYMATh
B XMMHMYECKHE PEaKLHH, O XapakTepe M NPOAYKTaX pPa3JIMYHBIX XUMHUUYECKUX

peaKIuu;
* XapakTepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHHUIO M CBOICTBaM,
yCTaHABJIUBATh MIPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKTY TAHHBIMU

XapaKTEePUCTUKAMU BEIECTBA;

* COCTaBJISITh MOJICKYJISIPHBIC 1 TIOJIHBIC HOHHBIE YPABHEHMUSI 110 COKPAIIEHHBIM
MOHHBIM YPaBHCHUSIM;

* [IPOrHO3UPOBATh CIOCOOHOCTH BEIIECTBA IMPOSBIISITh OKUCIUTEIbHBIC WU
BOCCTAaHOBHUTEJILHBIE CBOMCTBA C Y4Y€TOM CTEIEHEH OKHUCICHUS JJIEMEHTOB,
BXOJIAIIMX B €r0 COCTAaB;

* BBIJIBUTaTh U TPOBEPATH SKCIEPUMEHTAIBHO THUIOTE3bl O pe3yJbTaTax
BO3JICHCTBUS Pa3IUYHbIX ()AKTOPOB HA H3MEHEHNE CKOPOCTH XUMUYECKON PEaKITny;

* UCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUSA JUIS DKOJOTHYSCKH T'PaMOTHOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

* HCITOJIb30BaTh MPHOOPETEHHBIC KIIFOUCBBIC KOMIICTCHIIMN TIPU BHITIOJIHCHUN
MPOEKTOB M PEIICHUN y4EOHO-UCCIEIOBATEIbCKUX 3a/1a4 M0 M3YUYECHHUIO CBOMCTB,
CIIOCOOOB MOJYYEHUS U PaCliO3HABaHHUS BEIICCTB;

* 0OBEKTUBHO OIICHUBaTh HHGPOPMALIMIO O BEHIECTBAX W XHMHYECKUX
MpoIleccax;



* OCO3HABATh 3HAYCHUE TEOPETUUECKUX 3HAHUW MO XUMUH ISl TPAKTHIECKON
NEATEIIbHOCTU YEIOBEKA;

* cOo37aBaTh MOJEIM U CXEMbl JJI PEIICHHUS YYE€OHBIX U IMO3HABATEIbHBIX
3a/1a4; MIOHUMATh

HEOOXOJIMMOCTh COOJIIO/IEHUS TPEINUCAHUN, MPEAIaraéMblX B MHCTPYKLHUAX
M0 MCMOJIb30BaHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMUU U AP.



IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Jlara
KosmnyecTBo yacos NPOBEICHUS
Ne T 3aHATHA
eMa ypoka
n/n yp
Hcnoabs3yemoe
Bcero | Ilpaktuyeckue | JlaGopatopHbie y
odopynoBanue Touku
padoThI ONbITHI
Pocra
Tema 1. Xumnueckas gabopatopus (5 4acos)
[IpaBuna TexHUKH 0€30aCHOCTU XUMHUYECKOE
1 IIpY IPOBEJICHUH UCCIIEOBAaHUMN U 1 o6opynoBaHue u
XUMHUYECKOTO IKCIIEPUMEHTA PCAKTHBBI
2 MeaunuHcKas anTeuka B KaOMHETe 1 MemunuHcKas
XUMHH anTeyka
JlaGopaTtopHas
3 3HAKOMCTBO C JIaDOpaTOpPHBIM 1 MoCy/a, TaTHUBHI,
o0opynoBaHuEM HarpeBareIbHbIC
pUOOPHI
XpaHeHne MaTepHaioB U PEaKTUBOB
4 P Tep P 1 HaGop peaktuBoB
B XMMHUYECKOH J1a00opaTopuu
3HaKOMCTBO ¢ paboToi UGpPOBOI [udposas
5 naboparopuu. [logroroBka 1 nabopaTopusi ¢
JTATYUKOB. HAaOOPOM JTATUHKOB
Tema 2. TeopeTuueckue OCHOBBI opraHndeckoit xumuu (1 gac)
5 Teopus cTpoeHHsI OpraHU4YeCKUX 1
COEqUHEHNN
Tema 2. YraeBomoposl (8 4acoB)
KauectBenHoe onpezenenue
7 yriepo/a, BOJOpOoJa U XJiopa B 1 1 Jlaboparopnoe
OpPraHMYECKUX BEUIECTBAX o0opynoBaHue

(IIpaktuueckas padora Nel)




Koncrpynposanue
8 [IAPOCTEPKHEBBIX MOJICKYJI 1
OpPraHUYeCcKUX BEIIECTB
(JTabopaTopHsbIit onbIT Nel)
Jaruuk
PagukansHOE OpoMHpOBaHUE
. TEMIIepaTyphl,
9 aITKaHOB (IEMOHCTPAIIMOHHBI OIBIT 1
Nol) TEPMOMETD, TUTUTKA
B (ciupTOBKA)
[Tonyuenue stunena (Ilpakruyeckas
10 1 1
pabora Ne2)
OTHo1IeHne YraeBoA0pOJ0B K
11 pacTBOpy IepMaHTaHaTa KaJus | 1 Jarauk
opomHoii Boje. (JlTabopaTopHbIit AIEKTPOIPOBOTHOCTH
ombIT Ne2)
Ka n. O3HaKOMJIEHUE C
yayK - Komnexnus
12 KoJuteknuen «Kayaykm 1
N «Kayaykn»
(meMoHCTpaMOHHBIN ONBIT No2)
[IpupoHbIE UCTOYHUKHT
YIJI€BO0PO1I0B. O3HAKOMIIEHUE C Konnexknus «Hedtob n
13 koJutekuuen «HedTh u mpoayKThI ee 1 MIPOJIYKTHI €€
nepepadboTKM». nepepadoTKI
(memoHCTpaIMOHHBIH OMBIT No3)
[IpupoaHble HCTOYHUKU
14 yriaeBoa0poaoB. O3HaKOMJICHHE C 1 Komnekuus
KoJulekuuen «KaMeHHbIN yroiaby «KaMeHHBI! yroiby
(meMoHCTpalmoHHbIHN OnbIT Ned)
Tema 3 «Kucnopoa- u a30Tcoaeprkainne opranuueckue semiectsay (13 gacos)
CrnupTtsl. OKUCIEHHE 0THOATOMHOTO XuUMHYECKOe
15 CnMpTa B anbJeruy (1abopatopHbIi 1 obopynoBaHue U
ombIT Ne3) PEaKTHBBI
Cnuptel. KauecTBeHHBIE peakIy Ha XuMHu4eckoe
16 MHOTOATOMHBIE CITUPTHI 1 obopynoBaHue u
(;mabopartopHblii onbIT Ned) PEaKTHBBI




®denonbl. PacTBOpenue deHona B

XumMuyeckoe
BoJie. KauecTBeHHbIE peakuy Ha
17 . 000py1I0BaHNE U
(deHoJI. (IeMOHCTPAITMOHHBIN OTIBIT
PCAKTHBBI
No5)
Anpnernanl. KauecTBeHHbBIC XUMHYECKOE
18 peaxkuuy Ha ajubJerubl 00opynoBaHuE U
(;mabopatopHbIif OnbIT No5) PEaKTUBBI
KapOGoHOBBIE KHUCTOTHI.
Onpenenenne pH pactBopoB
19 Dea PHLD P Hatunx pH
KapOOHOBBIX KHUCJIOT
(;1abopaTopHBIi onbIT Neb)
KapOoHoBbIe KHCITOTHI. M3ydueHne
20 CHJIBI OJTHOOCHOBHBIX KapOOHOBBIX Jatunk pH
KHUCTOT. (1abopaTopHBIN onbIT No7)
KapGoHOBBIE KUCITOTHI.
OnpeneneHre KOHCTaHT
21 pell Hatauk pH
JMCCOLMAIMU KapOOHOBBIX KHCIIOT
(;mabopatopHbIit OnBIT No§)
Crnoxwnsie 3¢upsl. ['naponus
JTHJIaleTaTa B MPUCYTCTBUU
22 1 1 B IIpHEYT . Hatuuk pH
pacTBopa ménoun. (1abopaTopHBIA
onbIT Ne9)
Crnoxwnbie 3¢upsl. Biustaue
23 JKECTKOM BOIBI HA MBLIO Hatauk pH
(mabopaTtopusIii onbIT No 10)
. XUMHYECKOE
VYrneBozasl. CBoiCTBa YTiIeBOI0B
24 . obopynoBaHue u
(;mabopaTtopHsii onbIT Nell)
PEaKTHBBI
25 AMUHBI
AmuHOKUCIOTHL. Onpenenenue XuMH4eckoe
26 Cpelibl pacCTBOPOB AMUHOKHUCIIOT obopynoBaHue u

(;maboparopHslit onbIT Ne 12)

PCAKTHUBEL




27

benku. MccnenoBanue cBOWCTB
6enkxoB. KauecTBeHHBIEC peakuy Ha
Oenxu. (mabopaTtopHslii onmbIT Nel3)

Tema 5. BeIcOKOMOJIEKYISIpHBIE OPTaHUYECKHE

coenraeHus (7 4acoB)

28

[Tonumepsr.

3HAKOMCTBO C KOJUICKIUEH
ractTMacc (J1abopaTopHBIA OTIBIT
Nel4)

Komnexkuus
IUIacTMacc

29

[Tonumepsr.
3HAKOMCTBO € KOJIJIEKIIUEH BOJIOKOH
(mabopatopHsIit onbIT Nel5)

Komnexkius BOJIOKOH

30

Pacnosnasanue miactMacc u
BOJIOKOH
(mpaktuyeckas pabora Ne3)

XUMHYECKOE
000pyI0BaHNE U
pEaKTUBEI

31

Pemenue 3amaq Ha HaXOKICHHUE
MOJIEKYJIIPHOH (HOPMYITBI
OpPraHMYECKOTO BEIIEeCTBA IO €ro
IJIOTHOCTU U MacCOBBIM JIOJISIM
XMUMHUYECKUX JIEMEHTOB, BXOIAIINX
B €r0 COCTaB, WJIH IO MPOIYKTaM
CrOpaHus.

32

HOI[]"OTOBKa K BBITIOJIHECHHU IO
HCCIEA0BATCIbCKOI'0O IIPOCKTA

XuMH4YecKoe
000pyI0BaHHE U
PEaKTHUBBI

33

Brinonnenue MHAMBUTyalbHOM
HCCIIEA0BATEIBCKON PabOTHI.

XUMHYECKOE
obopynoBaHue u
PEaKTHUBBI

34

IloaBeneHue uToron KypcCa

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34 3

15




11 KJIACC

ara
KoauvecTBo yacos f][pOBeHeHHﬂ
Ne 3aHATHSA
u/n Tema ypoka
Bcero | [Ipaktuueckne | Jlaboparopubie Ucnoasayemoe
paGoTRI ONLITEL odopynoBanue Touku
Pocra
Tema 1. Xumuueckas gabopatopus (5 4acos)
[TpaBusna TexHUKH O€30MACHOCTH TIPU
1 MPOBEJCHUU UCCIICIOBAHUN U 1
XUMHUYECKOTO IKCIIEPUMEHTA
2 MenummHCcKas arTeyka B KaOuHeTe 1 MenunuHackas
XUMHH anTeyka
JlaboparopHas
3 3HAKOMCTBO C JJa0OpaTOPHBIM 1 MOCy/1a, IITATHBBI,
o0opynoBaHUEM HarpeBareIbHbIe
PUOOPHI
4 XpaHeHue MaTepUaoB 1 PEaKTHBOB B 1 HaBop peakTuBos
XMUMHUYECKOH 1abopaTopuu
Hudposas nadoparopus. [loaroroBka
5 JATYUKOB U AIEKTPo10B. OOpaboTKa 1 Hudposas
nabopaTopus
HKCHEPUMEHTAIbHBIX TAHHBIX
Tema 2. Ctpocnue BetiecTB (6 4acoB)
Crpoenue atoma. [lepuoanueckuit
3aKOH.
6 Jlaboparopubiit onbiT Nel. 1 1
KonctpynpoBanue nepuoaudeckoi
CUCTEMBI.
THIIBI XUMHUUYECKOH CBSI3H.
7 KpHCTaJIqueCVKI/Ie PEIETKY. 1 1 JlaTanK TeMIepaTyphi
JlaGopaTopHbIit onbIT Ne2
Mo ienu KpUCTAUIMYECKUX PEIIETOK.




THIIBI XUMHYECKOM CBSI3U.
Jlaboparopusiii ombIT No3
[InaBneHue U KpUCTAIU3AIMUS CEPBDI.

TuIbl XUMHUYECKOH CBSI3H.
JlaGopaTopusrii onbIT Ned
Onpenenenre TeMneparypsl
KPHUCTaJUTU3AI[H BEIIECTBA

JlaTuuk TemIiepaTypsl

10

TuIbl XUMAYECKOU CBSI3H.
JIaGoparopHbIil onbIT Ned
Omnpenenenre TeMneparypsl
IUTABJICHUS U KPUCTAJUIM3ALNU
MeTaIay

JlaTuuk TemMIiepaTypsl
TepMONIAPHBIN

11

[Tonumepsr.

[IpakTnueckas padora Nel
Pacno3naBanue miactMacc u
BOJIOKOH.

XuMH4YECKOe
000pyI0BaHUE U
pEaKTUBBI

Tema 3.

Xumuueckue peakiuu (14 qacos)

12

Knaccudukanus xumuaeckux
peaKkui.

XuMH4YeCcKoe
000pyI0BaHUE U
PEaKTUBBI

13

[IpyU3HaKu XMMHUYECKUX PEaKIIHil.
JleMoHCTpaMoHHBIN onbIT Nol
Brigenenue v norsomieHue TerioThl-
MIPU3HAK XUMHUYECKON peaKInu.

JlaTuuk Temmeparypsl

14

XUMUYECKHE peaklnu.
Jlabopatopublit onbIT Ne6.
Omnpenenenre TEIIOThI PEaKuu
HEeUTpaIM3aluu.

JlaTuuk TeMmeparypsl

15

XUMHUYECKUE PeaKLUH.
JlaGopaTopHsblit onbIT N7/
DK30TepMUYECKHE PEaKLIUU

Jlatumk Temmeparypbl

16

XUMHUUECKUE PEaKI1H.
JlaGopaTopHsblit onbIT Ne8
OHAOTEPMUYECKUE PEaKIIH

Jlatunk Temmeparypbl




17

Peakiiun nonHoro oomena
Jlaboparopusbiii ombiT Ne9
B3aumonerictBue pactsopa
TUAPOKCHIA OapHsi C CEpHOI
KHUCJIOTOM.

Jaruuk
AJIEKTPOIPOBOIHOCTH

18

OKHUCITUTENFHO-BOCCTAHOBUTEIIEHBIC
peaxkuu.

JlabopaTopHsrit onbIT Nel10
N3ydenue peakimm B3auMoACCTBUS
cynb(uTa HATPHUS C IEPOKCHIOM
BOJIOPO/JIaA.

JlaTuuk TemMIiepaTypsl
IIJIATUHOBBIN

19

OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC
peaxuu.

JlabopaTtopusbrit onbIT Nell
N3smenenune pH B xone OBP

Hatuuk pH

20

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC
peaKIny.

JlabopaTtopHsbiit onbIT Nel2
CpaBHHTENBbHAS XapaKTEPUCTHKA
BOCCTaHOBHTEJIBHOM CIIOCOOHOCTH
METaJUIOB.

JlaTuuk HanpsoKeHUs

21

CKOPOCTh XMMUYECKUX PEAKIUMN.
JleMOHCTpanOHHBIN OnbIT No2.
W3ydeHue BIUSHUS pa3InYHbIX
(hakTOPOB Ha CKOPOCTh PEAKIUU.

JlaTumk
AIEKTPONPOBOAHOCTH,
OropeTka

22

XUMHUYECKOE PAaBHOBECHE.
Jlabopartopusrit onbiT Nel3.

BnusiHre KOHIIEHTpaUK
pearupyroIux BENIecTB Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHSI.

Becsr,
KaJIOpUMETPUYECKast
YCTaHOBKA

23

XHUMHUYECKOE PaBHOBECHE.
JlaGopaTopHsblit onbIT Nel4.

BnusiHue 0THOMMEHHBIX HOHOB Ha
CMEILIEHUE XUMUYECKOTO PABHOBECHS.

Haruuk pH

24

I'uaponus.

Haruuk pH




Jlaboparopusbrit ombiT Nel5.
Omnpenenenue pH pacTBopoB cosieil.

25

I'maponus.

Jlaboparopusbiii ombiT Nel6.
Bnusnane TEMIICPATYpPhl HA CTCIICHDb
THIPOJIH3a.

Hatuuk pH

Tema 4.

BerectBa u ux cBoiictBa (9 yacos)

26

Metamns. JKeneso.
JlabopaTtopubiii onibIT Ne 17.
OkuclieHre Kee3a BO BIaKHOM
BO3JIyXE.

JlaTuuk naBieHUs

27

OcHOBaHUS ¥ KUCIIOTHI.
JlaboparopHsbrit ombiT Nel8.
Onpenenenne pH pacTBOpoB KHCIOT
U IIEJT0YEH.

Hatuuk pH

28

Kucnotsr.
JlaGopaTtopusiii ontbIT Nel9.
Onpenenenre KUCIOTHOCTH MOYBBI.

Hatuuk pH

29

Kucnotsr.

JlabopaTtopusiii ontbIT Ne20.
CpaBHeHME CUJIBI YTOJIBHOM 1
CEpHHUCTOM KHUCIIOT.

Hatuuk pH

30

Kucnotsr.

JlaGopaTopHublii onibIT Ne2 1.
Kpusas tutpoBanus ¢pochopHoit
KHUCIIOTHI.

bropetka, natunk pH

31

AmboTepHbIE OKCUIIBI U THIPOKCHIBI.
Jlaboparopubiit onbiT Ne22.
AmboTepHbIe THAPOKCUBI.

bropetka, natuuk pH

32

IloaroroBka K BBIIOJIHEHUIO
HCCIICA0BATCIBLCKOI'O IPOCKTA

XUMHYECKOE
obopynoBaHue u
PECaKTHUBBI




. XHUMHUYECKOE
BeInonHeHne WHIUBHIYaTbHON
33 - 1 obopynoBaHue u
HCCIIeIOBATEIILCKON PaOOTHI.
PEaKTHBBI
34 [loBeneHne UTOTOB Kypca 1
OBIIEE KOJIMYECTBO YACOB I10 34 29

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagko C.A., AkuronepHoe o61iectBo «M3narenscTBo
«IIpocsewenue»

» Xumus, 11 xknacc/ T'abpuensa O.C., OctpoymoB WN.I'., CnaakoB C.A., AkunonepHoe o61miectBo «M3nareabcTBo
«IIpocBemieHune»

METOJNYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

Jluteparypa:

1. Bacunwes B.I1., Mopo3oga P.II., Kouepruna JI. A. Ilpaktukym no
aHAJTUTUYECKONU XUMHH: Y4eb. mocobue st By30B. — M.: Xumus, 2000. —
328 c.
2. I'pocce D., BaiicmanTtens X. Xumus 11 1r0003HaTeIbHBIX. OCHOBBI
XUMUM U 3aHuMaTenbHble onbIThl. ['IP. 1974, Tlep. ¢ nem. — JI.: Xumus,
1979. — 392 c.
3. Hdepnroabi B. ®. Mup Boasl. — JI.: Heapa, 1979. — 254 c.
4. umuu 1. M. O6mas xumus. [Ipaktukym L-muxpo. PykoBoacTso st
ctyaeHTtoB. — M.: MI'1Y, 2006. — 322c.
5. Ucnonp3oBanue 1mudpoBeIX 1abopaTopuii mpu 0Oy4eHUH XUMUU B CPEIHEH
mkoie/ becnanos I1. W. Jlopodees M.B., Kunun /.M., 3umuna A. 1.,
OpxekoBckuii [I.A. — M.: BUHOM. JlaGoparopus 3Hanuii, 2014. — 229 c.
6. Jleencon N.A. 100 BormpocoB 1 OTBETOB 10 XUMUU: MaTepuanibl Jjis
IIKOJIBHBIX pedepaToB, GhaKkyIbTaTUBHBIX 3aHATHI U CEMUHAPOB: Y4ueOHOe
nocobue. — M.: «M3narensctBo ACT»: «M3marenscTtBo AcTpenby, 2002.
— 347 c.
7. Jleencon U. A. Xumuueckue peakiuu: TermmoBoii 3hdekT, paBHOBECHE,
ckopocTh. — M.: OO0 «3narenbctBo AcTpens, 2002. — 192 c.

8. Nabpuensu O.C.Xumwus. Paboune nporpammer. M:-IIpocsemienue, 2019



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.IIOK, edsoo.ru
2. OTKpBITBIN OaHK 3aaHuid 171 GOPMHUPOBAHKS €CTECTBEHHOHAYYHOM rpaMoTHOCTH. https:/fipi.ru/otkrytyy-bank-zadaniy-
dlya-otsenkiyestestvennonauchnoy-gramotnosti

3.Caiit Equnas xoyutekiust iupoBbIX 00pa3oBaTeIbHBIX PECYPCOB.
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