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[MosicHuTeIbHASA 3aMUCKA

N3yuenne xumun Ha 6a30BOM YPOBHE CpeIHETO (ITOJTHOTO) 00IIero oOpa3oBaHUs
HAIPAaBJIEHO HA JOCTUKEHUE CIENYIOIIMNX LENIEH:

* OCBOCHHE 3HAHMI O XUMHUYECKON COCTaBISIONICH €CTeCTBEHHOHAYYHON KapTHHBI MUPA,
BOXHEHUIIINX XUMUYCCKUX MOHATHSIX, 3aKOHAX U TCOPHSIX;

* OBJIQJICHHE YMEHUSAMHU MIPUMEHSITh MOJIyY€HHbIE 3HAHUS JIJIs1 OOBSICHEHUS Pa3HOO0Pa3HBIX
XUMHUYECKHX SBICHUH U CBOWCTB BEIIECTB, OLICHKU POJIM XUMHUU B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTHI U MOJIyYeHUU HOBBIX MAaTEPHAIIOB;

* Ppa3BUTHE [TO3HABATEJILHBIX HHTEPECOB U MHTEJUIEKTYAJIbHBIX CIIOCOOHOCTEN B IpoILECcCe
CaMOCTOSITENIbHOTO MPUOOPETEHHSI XUMUYECKUX 3HAHUHN C UCIIOJIb30BAHUEM PA3IMYHBIX
MCTOYHHUKOB HH(OPMAIUH, B TOM YHCII€ KOMIIbIOTEPHBIX;

* BOCIIMTaHUE YOEKJECHHOCTH B IO3UTHUBHOW POJIM XUMHUH B )KM3HH COBPEMEHHOTO OOIIECTBa,
HE00XO0JUMOCTH XMMUYECKH T'PAMOTHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U OKPYKAIOILEH CPEE;
* MpUMEHEHHE MOJYYCHHbIX 3HAHUN U YMEHUH A1 6€301MacHOT0 UCIOIb30BAHMS BEIIECTB U
MaTepUasoB B OBITY, CEILCKOM XO034HCTBE U Ha IPOU3BOJICTBE, PEIICHUS IPAKTUYECKUX 3a/1ad B
MOBCEIHEBHOM JKU3HH, TIPEIYNPEKICHUS IBICHUI, HAHOCSIIUX Bpe[] 3J0POBbIO YeJIOBEKa U
OKpY>Karolleu cpere.

Kypc obmieit xumuu 11 knacca HanpaBlieH Ha pelIeHHE 3314l UHTErpallui 3HAHUI
yUYaIIUXCsI 0 HEOPTaHUIECKOM U OPTaHNYeCKON XMMHH C ETbI0 (OPMUPOBAHUS Y HUX IUHOU
XUMHUYECKON KapTHHBI MUpa. Bexyas unes Kypca — €eIMHCTBO HEOPTaHUYECKON U OPTaHUYEeCKOM
XUMHUH Ha OCHOBE OOILIHOCTHU MX MOHSTHUM, 3aKOHOB U TEOPUH, a TAK)KE€ HA OCHOBE OOILMX MOAX0/10B
K KJIacCU(UKALIUY OPTaHUYECKUX U HEOPraHMYECKHUX BEIIECTB U 3aKOHOMEPHOCTSIM IPOTEKaAHUS
XUMHUYECKHUX PEAKIIHA MEX/Ty HAMH.

3HaYUTEIHHOE MECTO B COJIEPKAHUU Kypca OTBOAUTCA XUMUYECKOMY SKCIIEpUMEHTY. OH
OTKPBIBAET BO3MOKHOCTH (DOPMHUPOBATH Y YUAIIUXCS YMEHHS PadOTaTh ¢ XHMUYECKUMU
BEIIIECTBAMH, BBIITOJIHATH IPOCThIE XUMUYECKUE OMBITHI, YIUT IIKOJIbHUKOB O€30MaCHOMY U
HKOJIOTMYECKU TPaMOTHOMY OOpAIlIEHHUIO C BELIECTBAaMU B OBITY M Ha IIPOU3BO/JICTBE.

Jloruka u CTpyKTypuUpOBaHHE Kypca I03BOJIIOT B MOJIHOM Mepe UCIOIb30BaTh B 00y4EeHUU
JIOTUYECKHE ONEepallii MBILIUICHUS: aHaIU3 U CUHTE3, CPABHEHHUE U aHAJIOTHIO, CUCTEMATU3AIUI0 U
o0oOmieHue.

Pabouas npoepamma cocmasnena 6 coomsemcemeuu ¢ npoepammotrt eocnumanusi MbBOY
« Jluyeti No 3. »

Pabouas nporpamma paspaboraHa Ha ocHOBe aBTopckoil mporpammsl O.C. ['abpuensna,
cooTBeTcTBYMOLIEH PeepabHOMY KOMIOHEHTY rOCY/IapCTBEHHOTO CTaHIapTa 0011ero
o0Opa3oBaHus U IOMyIIEeHHONH MuHHCcTepcTBOM 00pa3oBaHus U Hayku Poccuiickoit @enepanuu.
(Ta6puemnsa O.C. IIporpamma kypca xumuu 1is 8-11 kiaccoB 001eo0pa3oBaTeNbHBIX
yupexaenuit /O.C. Tabpuensa. — 8-¢ u3., crepeorurt. — M.: JIpoda, 2011). Pabouas mporpamMma
paccuntana Ha 34 yueOHBIX HeAenH (2 yaca B HEJEII0) COrJIaCHO r0JIOBOMY yuyeOHOMY TpauKy
mutes Ha 2021-2022 yueOnbIii roa. Tak ke mporpamma npeaycMaTpruBaeT peain3alinio
coJiepKaHus (YaCTUYHO WJIM TMOJHOCTBIO) B IMCTAHIIMOHHOM (popMaTe ¢ mpuMeHeHneM HU(POBIX
obpazoBarenbHbIX pecypcoB (https://www.yaklass.ru/, https://uchi.ru/, https://edu.skysmart.ru/,
https://www.mos.ru/city/projects/mesh/, https://resh.edu.ru/).

Pabouas nporpamma 1o 4uciay 4acoB, OTBEJIEHHBIX Ha U3yYEHHE Ka)KJ0M KOHKPETHOU TEMBI,
MIOJIHOCTBIO COOTBETCTBYET ABTOPCKOM IMpOrpamme.

Jannas paboyast mporpamMma peain3yercs Ipy UCIOJb30BAHUU AESITEIbHOCTHOTO MOAX0Aa K
00y4YeHHIO0, a TAKXKE MPOOIEMHOI0 METO/1a, KOMITBIOTEPHBIX TEXHOJIOTHH.

Jlns mpoBesieHust AEMOHCTPALMOHHBIX OIBITOB, JAOOPATOPHBIX U MPAKTHYECKUX padoT
UCTIONIB3YETCSI UMEIoIIeecs: yueOHo-1adopaTopHoe 00opyaoBanue (mpusioxenue 1)



KoHTpomb ypoBHS 3HAHUH YHALTHXCS OCYLIECTBISETCS C IIOMOIIBIO MMPAKTHUECKUX,
CaMOCTOSITENIbHBIX, KOHTPOJIbHBIX Pa0OT Kak B TPAAULIMOHHOM, Tak U B TecToBOM popmax. HopMmel
BBICTABJICHUS OLIEHOK YKa3aHbl B PHIIOKEHUH 2.

B IloypounoM mutaHupoBaHuH B rpade «/3yuaemble BOIPOCH) KYpPCU8oM BbIICIEH
MaTepHal, KOTOPBIH MOMIEKUT U3yUSHUI0, HO He BKIIOYEeH B TpeOoBaHMs K YPOBHIO IIOATOTOBKU
BBIITYCKHHUKOB.

KonkperHsle TpeOOBaHMS K YPOBHIO MMOATOTOBKH BBITYCKHUKOB ONPEAEICHBI I KaX10TO
ypoka U BKIItoueHbl B [ToypouHoe miiaHnupoBaHue.

Kpome Toro, B pe3ynbraTe H3y4eHUs: XUMUHU Ha 06a30BOM YPOBHE YUEHHK JIOJIKEH:

YmMmetb

*  npo600umb CaMOCTOATENBHBIN MOMCK XMMUYECKON HH(DOPMAITUH C UCTIONIb30BaHUEM
Pas3JINYHBIX UCTOYHUKOB (HAyYHO-TIONYJISIPHBIX M3/1aHUI, KOMIIBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB HTepHETa); NCTIOIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH /Il 00pabOTKH U
nepeaayr XuMHYECKol NHPOPMALIMK U €€ MPeJICTaBICHUs B pa3InYHbIX (hopMax;

*  HWCHOJB30BATh MPUOOPETECHHBIC 3HAHUS M YMEHHUS B IPAKTUIECKOH EATEITBHOCTH U
HOBCEHEBHOM KU3HU JUIA:

*  OOBSICHEHUS XUMUYECKUX SBJICHHA, IPOUCXOSIINX B IPUPOAE, OBITY U Ha MIPOU3BOICTBE;

*  ompejeneHUs BO3MOXHOCTH IPOTEKaHU XMMUYECKUX NPEBPAILEHUH B pa3IMUHBIX YCIOBUAX
Y OLIEHKH HX MOCIIE/ICTBUH;

*  DKOJIOTMYECKU I'PaMOTHOI'O IMOBEAIEHUS B OKpYXKarolleil cpere;

*  OIICHKH BJIMSHUS XUMHUYECKOTO 3arpsi3HEHUsT OKPYKaIOLIeH Cpebl Ha OPraHnu3M YeJIOBEeKa U
JpyTHUe )KUBbIE OPTaHU3MBI;

+  0e3ormacHOro 0OpamieHus C TOPIOYMMHU M TOKCHYHBIMH BELIECTBAMH, Ta00paTOPHBIM
000pyI0BaHUEM;

*  TPUTOTOBIICHHS PACTBOPOB 33/IaHHON KOHIIEHTPAIMH B OBITY M HA TIPOU3BO/ICTBE;

*  KPUTHYECKOH OLIEHKHU JIOCTOBEPHOCTH XUMHUYECKOH NH(OpMaLNH, TOCTyNaomEel 13
pa3IMYHBIX HCTOYHHUKOB.

Y4eOHO-MeTOANYEeCKHH KOMILICKT

1. O.C. T'abpuensn . Ilporpamma xypca xumuu it 8 — 11 kimaccoB 0011e00pa3oBaTebHBIX
yupexaenusx .-M ., Jlopoda,2011.

2. O.C. T'abpuensn, U.I'.Octpoymos,C.A.CnagkoB. Xumusi. 11 kiacc. bazoBslil ypoBeHb.
Y4eOHUK.

3.0.C.I'abpuensn u ap.Xumus. 11 kiacc. ba3oBslil ypoBeHs. MeToanueckoe nocodue.

4. O.C. T'abpuensn, C.A Cnaakos . Xumus.11 kiacc. ba3oBslii ypoBeHb. Pabouas TeTpas.

5. O0.C. I'abpuensn, U. B. Tpuryouak. Xumus .COopHuUK 3a1a4 U ynpaxHeHui. 11 kimacc.
ba30BbIil ypOBEHB.

\Coaep:kanue y4eGHOTo npeamera
OTpa’ke€HO MOJPOOHO B MOYPOUHOM IUIAHUPOBAHMH.

TeMaTnuyeckoe NIAaHMPOBAHUE

NeNe Bcero, W3 Hux
m\n HanmeHnoBaHue TeMBbI Jac. [Mpaktuyeckue | KonTponbHbIe
paboTHI. paboThl

1 Tema 1. CTpoeHne BeECTB 9 - -

2 Tewma 2. XuMuueckue peakiuuu 12 1 1

3 Tewma 3. BemectBa u X CBOMCTBa 9 1 1

4 Tema 4. Xumusi 1 COBpEeMEHHOE 00IIIECTBO. 4 - -

5) PesepBHoe Bpems. 1 2 3




IHoypouyHoe muIaHMpOBaHUe

Ne

e Tema ypoka

OcHOBHOE coepKaHue YPOKa.

XapakTepucTuka
OCHOBHBIX BH/I0B
JeATeJIbHOCTH
o0yuyawiuxcs (Ha ypoBHe
Y4eOHBIX J1eliCTBMIA)

Tema 1.Cmpoenue eeuwiecme. (9 u)

OcCHOBHBIE CBCACHU
O CTPOCHUM aTOMa.

CtpoeHue aToma: coCTaB szipa
(HYKJIOHBI) U 3JEKTPOHHAS
ob6oouka. [Tonsarue 06 n3oTomnax.
IToHsATHE O XUMHYECKOM
3JIEMEHTE KaK COBOKYITHOCTH
aTOMOB C OJMTHAKOBBIM 3apsSI0M

Xapaxkmepuzosamb
CJI0)KHOE CTPOEHHE aTOMa
KAaK CUCTEMBI , COCTOSAILIEH
U3 sApa U JJIEKTPOHHON
000JI0UKH.
XapakTeprus3oBaTh YPOBHU

1 spa. CTPOEHHSI BEIIECTBA.

Jlemoncmpayuu. loptpetst O. OrnuceiBaTh YCTPOUCTBO U
Pesepdopna, H. bopa. paboty bonbioro
Buneodparments! u cnaiast" aJpOHHOTIO KoJulaiaepa.
bonbuioln anpoHHBIN
KoJutaitaep", "YpOBHH CTpOEHUS
BelecTna".

[Tepuoanueckas ®dusnyueckuil CMbICT TPUHATON B | Onucvléamb CTpOEHUE

cuctema xumuueckux | tabmnuue .M. Menneneena aToMa XUMHYECKOTO

anemenTos /.. CUMBOJIUKH: TIOPSIKOBOTO 3JIEMEHTa Ha OCHOBE €r0

MeneneeBa u HOMEpa 3JIEMEHTa, HoMepa MOJIOXKEHUS B

Y4E€HHE O CTPOCHUU Tepuo/ia U HoMepa rPYIIIbL. TEPUOINYECKOM CUCTEME

aTomMa. IloHsiTHE 0 BaleHTHBIX JI.1. MenneneeBa.
anekTpoHax. OTobpaxeHue 3anucvieams dIEKTPOHHBIC
CTPOEHHS DIEKTPOHHBIX 000JIOUEK | M DJEKTPOHHO -Tpaduueckue
ATOMOB XUMHYECKHUX JIEMEHTOB C | (DOPMYJIBI XUMHUECKHUX
MIOMOIIIBIO AJIEKTPOHHBIX U 3JIEMEHTOB .
AIEKTPOHHO-TPAPUIECKUX Onpeodensamb OTHOIICHUE
bopmyn. O6bscHeHne XUMHUYECKOTO IEMEHTA K
3aKOHOMEPHOCTEN U3MEHEHUS OTIPEZIETICHHOMY

2 CBOMCTB 3JIEMEHTOB B IEPUOJIAX U | JIIEKTPOHHOMY CEMENCTBY.

rpymnIax nepruoaIu4ecKon
CUCTEMBI KaK CIIEACTBUE UX
3JEKTPOHHOTO CTPOECHHUS.
DNEeKTPOHHBIE CEMENCTBA
XUMHUYECKHX HJIEMEHTOB.
demoncrpauuu. Paznuynsie
BAPUAHTHI NEPUOINYECKON
TaOIUIIBI XUMHYECKHX
anemenToB. [loptper [I.1
Menneneesa.
JlabopaTopHble ONBITHI.
MopenupoBaHue OCTPOEHUS
IIEPUOINYECKON CHCTEMBI ITPU
IIOMOILM KapTOYEK..

Cra”oBleHHE U
3 pa3BUTHE
MIEPUOTUYECKOTO

[IpennochuIKu OTKPBITHS
MEePUONYECKOT0 3aKOHA U
TEOPUU XUMUYECKOTO CTPOCHHUS

IIpeocmasnsaims pa3BUTHE
Hay4HBIX TCOPUU 110
CIIMPAJIU Ha OCHOBE TPEX




3aKOHa U TCOpUHU
XUMHUYCCKOI'O
CTPOCHUS.

OpraHUYeCKUX COeMHEHUI. Poib
JUYHOCTU B UCTOPUU XUMHUH.
3Ha4YeHHE NPAKTUKU B
CTAaHOBJICHUU U Pa3BUTUU
XUMHUYECKUX TEOPUH..
Hemoncrpaumu. [Toprpers J1.1.
MenaeneeBa u A.M. bytieposa.

(hopmMyITUpPOBOK
MIEPUOJNYECKOI0 3aKOHA U
OCHOBHBIX HalpaBJICHUHN
Pa3BUTHUSL TEOPUU CTPOCHUS
(XMMHYECKOTO,
3JIEKTPOHHOTO U
IPOCTPAHCTBEHHOTO).
Xapaxmepuzoeams ponb
IPAKTUKU B CTAHOBJICHUU
Pa3BUTUU XUMUYECKOMN
TEOpUHU.
Xapaxmepuzoeampb BKIAJ
POCCHUICKHX yYEHBIX B
MHUPOBYIO HayKy.
ObwacHams nouemy Mbl
MO>XEM TOPIUTHCS
JTOCTHKEHUSIMU
OTEYECTBEHHON XUMUH.

HMonnas xumudeckas
CBs3b 1 HOHHBIC

KaTroHbI 1 aHUOHBI : MX 3apsIIIbI
1 K1accuUKaIs 10 COCTaBy Ha

Onpeoenamp
PUHA]JICKHOCTh HOHOB K

KPUCTAJJINYECKHE IPOCThIE U cioKHbIe. [IoHsATHE 00 | TOW WM MHOH rpymIe Ha
PELIETKA. MOHHOM XMUMHYECKON CBS3U. OCHOBAaHHUU UX 3apsaa U

Honnas kpucramimdyeckas COCTaBa.

pemieTka u (pu3nYecKue CBOWCTBA | Xapaxkmepuzosams

BELIECTB ,HMEIOIINX HOHHYIO ¢u3nyeckue CBOUCTBA

KPHUCTAIUIMYECKYIO PEIIETKY BEILIECTB C HOHHOM CBA3BIO.

Jdemoncrpauuu. Mojenbs HOHHOM

KPHUCTAJUIMYECKOM pPEIIETKH Ha

IIpUMepe XJIOpua HaTpHsl.

MuHepaisl ¢ HOHHOU

KPUCTAIIINYECKON PEIIETKOMN:

KaJIBIIUT, TAJINT.
KoBaneHnrtHas [ToHsATHE O KOBAJIEHTHOU CBA3H. Onucvieams KOBaJIEHTHYIO
XUMUYECKAsl CBS3b. DNeKTPOOTPULIATEILHOCTD. CBA3b KAK Pe3yJIbTar
ATOMHBIE U Henonsipnas u nonspHas o0pa3oBaHUs 0OLIUX
MOJIEKYJIIPHBIE KOBAJICHTHAs CBSA3b. MEXaHNU3M 3JIEKTPOHHBIX Nap WM KaK
KPUCTAJITINYECKHE 00pa30BaHMsI KOBAJEHTHON CBSI3U: | pe3yJbTaT MepeKpPhIBAHUS
PELIETKN. OOMEHHBII U JOHOPHO- AEKTPOHHBIX OpOUTaIei.

akuentopHseii. llomsipHocTs
MOJICKYJIBI KaK CJICJICTBHE
MOJISIPHOCTHU CBSI3U U TEOMETPUU
MoJekyIbl. Kpucrammnueckne
PEUIETKU BEIECTB ¢ KOBAJIEHTHOM
CBS3BIO (ATOMHBIC U
MoJeKysipHble ) Duznueckue
CBOMCTBA BEIIECTB ,MMCIOIINX
ATOMHYIO WJIM MOJIEKYJISIPHYIO
KPUCTAJUTMYECKYIO PEIIETKY.
Hemoncrpauuu. Mozaenu
MOJIEKYJIIPHOU KPUCTATIINYECKOM
pELIETKH Ha IpuMepe "cyxoro
npaa" WM uoaa U aTOMHOU

Knaccugpuyuposamn
KOBAJICHTHBIE CBSI3H T10
ANEKTPOOTPHUIIATETHHOCTH
aTOMOB. YJaCTBYIOIIUX B
00pa3oBaHUM CBSI3U
,KPaTHOCTH U CIIOCOO0Y
MepEeKPHIBArHUS
opOuTanei.
Xapaxmepuzoeamb
XMMHYECKHE CBOMCTBA
BEIIIECTBCTB KOBaJICHTHOU
CBSI3BIO.




KPHCTAJUINYECKON PEIIeTKH Ha
nmpuMepe anMasa, rpadura uim
KBapIa.

Merannuueckas
XUMHUYECKAs CBI3b.

IloHsaTHe 0 METANIMYSCKOM CBA3U
H METaJIJIMYSCKON
KPUCTAIUIMYECKOM PEIIETKH
.Ou3nyecKre cBOMCTBa METAJIJIOB,
00YCIIOBJIICHHBIE HX
KPUCTAJUIMYECKUM CTPOCHHUEM.
IIpumenenue merainos. YepHsie
M IIBETHBIC MeTaiuthbl. CIIIaBEI.
Jdemoncrpauuu. Monenu
KPUCTAJUTMYECKUX PEUIETOK
METAaJJIOB.

JlaGopaTopHbIe ONBITHI.
Konctpynposanue Mmonenu
METaJNINYEeCKOM XUMUYECKOMH
CBSI3H.

Xapaxkmepuz06athb
METaJUINIECKYIO
XUMHUYECKYIO CBSI3b KaK
CBSI3b MEX/y HOH-aTOMaMH
B METaJJIaX U CIUIaBax
TIOCPEICTBOM
0000111eCTBIEHHBIX
BAJICHTHBIX JICKTPOHOB.
ObvsicHsamb eTUHYIO
PUPOIY XUMUIECKUX
CBA3EH.
Xapaxmepuzoeampb
(u3nvecKne CBONCTBA
METaJlIOB.

Bopoponnas
XUMHUYECKAs CBSI3b.

MexMonekynspHas u
BHYTPHUMOJICKYJISIpHAs
BOJIOPOJHBIE CBSI3U. 3HAUECHUE
BOJIOPOJIHBIX CBSI3€M B IPUPOJIE.
JdeMoHcTpamuu.
BuneodparmenTst u cnaisi
"CrpykTypa Oenka"
JlaGopaTopHbIe ONBITHI.
Henarypanus Genka.

Xapaxkmepuzosamuw
BOJIOPOJHYIO XUMHUECKYIO
CBSI3b KaK 0COOBIN BU]T
XAMHYECKOM CBSI3H.
Paznuuamp
MEXMOJICKYIIIPHYIO U
BHYTPUMOJIEKYJISIPHYIO
BOJIOPOJIHYIO CBS3b.
Packpvisams ponb
BOJIBOPOJHBIX CBA3EH B
OpraHu3alKi MOJIEKYI
6uomnonmMepoB ( 0eIKoB U
HYKJIGHHOBBIX KHCJIOT) Ha
OCHOBE MEKITPEIMETHBIX
CBsi3eii ¢ Grosorueil.

[Tonumepsr. [Tonyuyenue monmumepoB Xapaxkmepuzosamnb
peaKuusIMy MOTUMEPU3AINH U MOJTUMEPHI KaK
MOTMKOHACHCAINK .BaxkHelmme | BEICOKOMOJIEKYJISIPHBIE
MPeICTaBUTENH JIaCTMACC U COCAUHCHHSL.
BOJIOKOH, MX TIOJIYYCHHE, Paznuuamyp peaxuyn
cBoiicTBa 1 mpuMeHeHue. IlonsaTrue | monumMepu3anuu u
0 HEOPTAaHWYECKUX MOJUMEPAX U | TIOJIMKOH/ICHCAIIUH.
UX MPEACTABUTENH. Onucwvieams BaXHEUIINE
demoncrpauuu. Komtekiuu MPEACTaBUTENH TIACTMACC U
"[Lmactmaccer"”, BOJIOKOH Ha3bIBaTh 00JIACTH
"Bosokna".O6pa3ibt WX IPUMEHEHHUS.
HEOPTaHWYECKUX TOJIUMEPOB -
BEIIECTB ATOMHOM CTPYKTYPBI.

JucnepcHbie [TonsTre o nucniepcHo# daze u Xapaxkmepuzosamu

CHCTEMBI. JTUCTIEPCHOM cpejie. ArperaTHoe pa3TUYHbBIE THITHI

COCTOSIHUE U pa3Mep YacTHIl (ha3bl
KaK OCHOBA JUIsl KJlacCU(pUKaLUU
JMCTIEPCHBIX CHCTEM. DMYJIbCUH,
CYCHEH3HUH. a3PO30JIH KaK

JMCTIEPCHBIX CHCTEM Ha
OCHOBE arperaTHoro

COCTOSIHMSI IUCIIEPCHOM
(has3el U TUCTIEPCUOHHON




rpy0oAuCIIEpCHBIE CUCTEMBI , UX
IIPEICTaBUTENN. 3011 U I'elId KaKk
TOHKOJUCIIEPCHBIE CUCTEMBI, UX
npeacrasutenu. [onsarue o
CUHEPE3UCE U KOAryJIsLUH.
demoncrpanun. Koiekius
00pa3oB pa3IuYHbIX
nucnepcHelx cucreM CuHepesuc u
KOAryJIsALus.

JlaGopaTopHbIe ONBITHI.
[Tonyuyenue komongHOTO
pacTBopa KypuHHOTO Oenka
,ICCIIEIOBAHUE €r0 CBOMCTB C
IIOMOILIBIO JIA3€PHON YKA3KH U
MIPOBEACHUS €r0 JeHATypalllH.
[Tonyuyenue smynbcuu
pacTUTENBHOTO Macia U
HaOJIIOZICHNE 32 €€ PACCIIOCHUEM
[Tonyuyenue cycnensuu
W3BECTKOBOT'O MOJIOKA U
HaOJI0ZICHNE 32 e
ceIMEHTAaIMEN.

Cpenpbl.
Packpvieams poiib
Pa3JIMYHBIX THUIIOB
JUCTICPCHBIX CUCTEM B
MPUPOJIE | KU3HHU
YyeJIoBeKa.

IIposooumy, nabarooamo,
ONUCLIBAMb XUMHUYCCKHI
JKCTICPUMEHT.

Tema 2. Xumuyeckue peaknuu.( 12 4.)

Krnaccudukanus N3omepuzanus kak peaxius. Onpedensmo
XUMHYECKUX npoTekaromas 0e3 H3MEHeHHUs IPUHAUICKHOCTD
peakuuil. cocTaBa BEUIECTB .AJUIOTPONUSA U | XMMUYECKOM peakuuu K
ee nmpuuuHbl. Kitaccuduxanus TOMY WJIM HHOMY TUIy Ha
PEeaKIuii o Pa3IUnIHBIM OCHOBAHUU PA3ITMYHBIX
OCHOBAHHUSM: IO YHCITY U COCTaBY | IMPU3HAKOB..
peareHToB, U MPOJAYKTOB, Ompasicams Ha THCbME
1. TETIIOBOMY (P QEKTY. TeroBoi 3 ekt peakuuii
(10- TepMOXE/IMI/I‘{eCKI/Ie ypaBHEHHS MTOMOIIIBIO
11) peaKIuii. TEPMOXHMUECKHX
JdemoncTpauuu. PacrBopenue YpaBHEHUH.
CEpHOM KUCJIOTBI U aMMHAYHOU Iloomeepocoamn
CENTUTPHI U (PUKCAIHS TETUIOBBIX | KOJMYECTBEHHYIO
SIBJICHUM, CONTPOBOXKAAIOLINX 3TH | XapaKTEePUCTHKY 3K30- U
TIPOIIECCHI. SHIOTEPMUMUYECCKIX
peakIuii pacyeTaMu 1o
TEPMOXUMHUIECKAM
YpaBHEHHSIM.
CkopocTb @DaKTOpEI. OT KOTOPHIX 3aBUCUT Yemanaenuseams
XUMHUYECKHX CKOpPOCTh XUMHUYECKUX PEAKIMUN: | 3aBUCHMOCTb CKOPOCTH
PEaKIH. MIPHUPOJIa PEaruPYIOIIUX BEIIECTB, | XHMUYECKUX PEaKIHid OT
TeMIIeparypa, IIonaab MPUPOJIBI PEATUPYIOIIUX
COIPUKOCHOBEHUS H BEIIIECTB , UX KOHIIEHTPAIUU
3(12) KOHLIEHTPALUs Pearupyoumx , IIJIOIAIH

BEIIECTB , HAJTMYUE KaTaau3aTopa.
[Tonstue o karanusze. PepMEHTHI-
OMOJIOTHYECKHUE KaTaTnu3aToOPBbI.
WHruburops! peakuui, ux
3HAUYCHHE.

CONPUKOCHOBEHHS U
TEMIEPATYypPHI.
Packpvieamsv ponb
KaTaan3aToOpOB KaK
(hakTOpPOB yBEIIMUCHUS




JdemoHcTpanmu.
BzaumopeiicTBHe COISTHOM,
CEpPHOM U YKCYCHOU KHUCIIOT
OJIMHAKOBOM KOHIICHTPALIMHU C
OJIMHAKOBBIMH KyCOUKaMH (
rpaHyJjiaMu) LIMHKA U
B3aMMO/ICHCTBUE OJMHAKOBBIX
IpaHyJl pa3JINYHbIX METAJUIOB (
Marausi, HUHKa, Kele3a) C
COJITHOM KHMCJIOTOM KaK IIPUMEpHI
3aBUCHUMOCTH CKOPOCTHU
XUMHUYECKON PEAKLIUU OT
MIPUPO/IBI PEarupyrOIInuX
BelecTs. Bzanmonencreue
pacTBOpOB THOCYIb(haTa HATPUS
Pa3HOU KOHILIEHTPALUU U
TEMIEPaTypPhl C PACTBOPOM
CEpPHOM KHUCIIOTHI .
MonenupoBanue " KUMALIETO
cios". ['ereporeHHbI KaTajin3 Ha
IIpUMepe Pa3yIoKEHUs IEPOKCUIA
BOZIOPO/Ia B IPUCYTCTBUH
JUOKCH/1a MapraHua.
JlabGopaTropHble ONBITHI
Hcnons30BaHne HEOPraHMYECKUX
( nomuma Kanus ) ¥ MPUPOTHBIX
00BEKTOB, COZIEPIKAIIUX KaTana3y
( ceIpoe msico, KapTodens) s
pa3oXKeHus nepoKcuaa
BOAOPOJA.

CKOpPOCTH XUMHYECKUX
peaKkuuii U paccMaTpUBATh
UHTUOUTOPHI KaK «
AHTOHUMBD) KaTaIH3aTOPOB.
Xapaxkmepuzoeamp
(hepMeHTHI KaK
OMOJIOTHYECKHUE
KaTaau3aTopbl OEIKOBOM
IPUPOIBI i PACKPBIBATH MX
pOJb B IPOTEKAHUU
OMOXMMHUYECKUX PEaKIMi Ha
OCHOBE MEKITPEIMETHBIX
CBsI3el ¢ OMOJIOTHEH.
IIposooumu, nabrodams u
OnUCHbIBAMb XUMHUYECKUN
IKCIIEPUMEHT.

4(13)

O6patuMocTh
XUMHUYECKHX
peaKuuu.
XuMHuIeckoe
paBHOBECHE U
CITOCOOBI €Tr0
CMEIILEHUS.

Krnaccudukanus XumMuueckux
peakuuii no Npu3HaKy
obparumocTti. [Tonsitre 06
0o0paTUMBIX peaKLusixX U
XUMHUYECKOM PAaBHOBECHUU.
[Ipunanun Jle Ilarense u
CIOCOOBI CMEILEHUS
XUMHUYECKOTO PAaBHOBECHS.
OO6mras XxapakTepruCTUKa pPeaKITus
CUHTE3a aMMHaKa 1
paccMOTpPEHUE YCIOBUI
CMENIEHUS €€ paBHOBECHS Ha
MIPOU3BO/ICTBE.
demoncTpanuun. CmenieHue
paBHOBECHSI B CUCTEME :

JlabopaTopHble ONBITHI.
Nnnrocrpanus npasuna beprosie
Ha [IPaKTHUKE: IPOBEJICHHE
peakiuii ¢ 0Opa3oBaHHMEM Trasa,
0CaJKa U BOJBIL.

Onucvleams COCTOSTHUE
XUMHYECKOTO PABHOBECHS U
npeJiaraTh CocoObl ero
CMeEIlIEHUs B HE0OX0IUMYIO
CTOPOHY Ha OCHOBE aHaJIH3a
peakiuu u npuHImna Jle
[Tarense.

IIposooumy, Habodams u
ONUCHIBAMb XUMHIECKHUI
9KCIIEPUMEHT.




[Muppomms OO6patumblif 1 HEOOPATUMBIN Onpedensmob TUATI TUAPOTN3A
ruAponu3. I uaponns cone M ero | COJIM Ha OCHOBE aHAJIN3a €€
TUMBL. ['UAPOIN3 OpraHuYecKuX cocTrasa .
COCMHEHUH B KHUBBIX Knaccugpuyuposameo
56 opranusmax. [lonstue 00 TUAPOJIU3 COJIEH M0 KATUOHY
(14- JHEPreTUUYEeCKOM OOMEHE B KJIETKE | U aHHOHY .
15) Y POJIM THAPOJIN3a B HEM. Xapaxmepuzoeams poib
JlabopaTopHbIie ONBITHI. TUIPOJIN3a OPraHUUYECKUX
HcnpiTanne uHAMKATOpaMH COETMHEHUI1 B OpraHu3Me.
Cpelibl paCTBOPOB COJICH. IIposooumy, Habrodams u
Pa3znuyHbIX TUIIOB. onucvl8amb XUMUYECKHMA
9KCIIEPUMEHT.
OKHUCIUTEIBHO - CteneHb OKUCIICHUS U €€ Onpeoensmb OBP, xak
BOCCTAHOBUTENIbHBIE | OIpENIEIeHHUE 10 popMyaam IPOLIECCHI , IPOTEKAIOIINE C
peaxiuu ( OBP). OpPraHMYECKUX ¥ HEOPTraHMYECKUX | U3MEHEHUEM CTENEeHU
BewecTB. OKUCINUTENN U OKHCJIEHUS aTOMOB
BoccTaHoButenu. [lonstue o 3JIEMEHTOB ,Y4acTBYIOLIUX B
rpoLeccax OKUCIEHUS U peaxkuuu.
BoccTaHoBJeHHs .CocTaBiIeHHE Paznuuams okucnutens u
YPaBHEHUN XUMUYECKUX PEAKIUN | BOCCTAHOBUTEND , IPOLIECCHI
Ha OCHOBE METOa JEKTPOHHOTO | OKHCIICHUS U
7(16) Oananca. BOCCTAHOBJICHUS .
JeMoHCTpanum. Cocmasnsams ypaBHEHUS
B3anmopeicTBue nuHKa ¢ OBP Ha ocHOBe MeTO 12
COJISTHOM KHCIIOTOW U HUTpaTa ANEKTPOHHOTO OaiaHca.
cepebpa. IIposooumy, nabarwoams u
JladopaTtopusblie onbIThl. OBP u | onucvieams xumMnyeckuit
peakius oOMeHa Ha mpumepe 9KCIIEPUMEHT.
B3alMOJEICTBHS pacTBOPOB
cynbdara menu (11) ¢ xene3om u
pacTBOPOM LIEJIOYH.
DIIEeKTPOIHN3 XapakTepucTrKa JIEKTPOIIH3a OmnuchIBaTh IEKTPOIIN3 KaK
pacIuiaBoB U KaK OKHCIUTEIbHO- OBP.
pacTBOpPOB . BOCCTaHOBUTEJIBHOIO MTpOIIECCa. Paznuyats anexTponus
[TpakTueckoe Oco6eHHOCTH IIEKTPOIIN3a , pacIuIaBoOB M BOJHBIX
pUMEHEHNE MIPOTEKAIOILEr0 B PaCTBOPAxX pacTBOpPOB.
IIEKTPOJIN3A. aNeKTposuToB. [IpakTnyeckoe XapakTepu30BaTh
MIPUMEHEHUE AIIEKTPOJIN3A ! MPaKTUYECKOE IPUMEHEHUE
II0JIy4€HHUE TaJIOT€HOB, BOAOPOJA | AJIEKTPOJIN3a HA IIPUMEpPE
KHCIIOPO/1a, IIEJIOYHBIX METAJUIOB, | MOJy4YeHUs! aKTUBHBIX
8-9 U ILeJIoYeH , a TAKKE aIIOMUHUS | METaJUIOB U HEMETAJIJIOB , &
(17- AJEKTPOJIU30M paciijiaBa u TaK)Ke Ha Ipumepe
18) PacTBOPOB 3TUX JIEMEHTOB. rajJbBaHOIUIACTHKH,

IlonsiTHE 0 TaTbBAHOILIACTHKE ,
rajJbBaHOCTEIUH ,
padbUHUPOBAHUU IIBETHBIX
METAJIJIOB.

JdemoHcTpanuu.
KonctpynpoBanue moaenu
aneKTposniepa . Bumeohparment
O IPOMBILLJICHHOW YCTaHOBKE JJIs
TOJTYYECHUS aJTFOMUHUSL.

raJlbBaHOCTETUHU U
papUHUPOBAHUH LBETHBIX
METAaJUIOB.




nucconuanu. KucioTsl B cBeTe
NpOTOHHOM Teopuu. O0muMe
XHMMHYECKHE CBOMCTBA KUCIOT.

[IpakTuueckas Pemenue skcriepuMeHTaIbHBIX IInanuposams, nposooumn,
pabora Ne 1. 3a/1a4 110 TeMe « XUMHUYecKast HaOJI0/1aTh, U OIUCHIBATH
10(19 Pemenue peakuus» XAMHYECKUN SKCIIEPUMEHT C
3KCHEPUMEHTAIBHBIX COOI0OICHUEM TTPaBUII
) 3a/1a4 110 TEME « TEXHUKH 0€30I1aCHOCTH.
Xumuueckas
peaxkuus
[ToBTOpEHME U TectupoBanue, pemieHue 3a1a4, U | Pewamsp 3a1a4u, BBIIOJIHATD
o0o0mieHne BBIIIOJIHEHUE YIPAXXHEHUH 110 TECThI M YIPOKHEHUS 110
U3YYEHHOT O TEME. TEME.
11(20 MaTepuaia. 1Iposooums oyenxy }
COOCTBEHHBIX JOCTH)XCHUM B
) YCBOEHHUU TEMBI.
Koppexmuposeams cBou
3HAHUS B COOTBETCTBUU C
IJIAHUPYEMBIM PE3YJIbTATOM.
12(21 KonTponbnas padota « 1. ITo Teme : «CtpoeHue BemecTB. XUMUYECKask PEAKLUS.
)
Tema 3. BemecTBa u UX cBoiicTBa.(9 4.)
Merasmibl. duznyeckue CBONCTBA METAIIOB . | Xapakmepusoeamspb
Jlenenue MeTayuIoB Ha TPYIILI B | (PU3MUYECKHE U XUMUYECKUE
TEXHUKE. XMMUYECKHE CBOMCTBA | CBOMCTBA METAJUIOB HA
MeTauioB. Meramiorepmus. OCHOBE IPEJCTaBICHUN 00
1(22) JleMoHcTpanuu. Kom}em{m{ OBP u nosnoxeHust
MeTauioB Bzaumonelicteue METaJJIOB B
KOHIICHTPUPOBAHHOM a30THOU JJIEKTPOXUMUYECKOM Py
KHUCJIOTHI C MeJIbl0. Bembiika HaIpsKEHUN METaJIOB.
tepmutHoit cmecu. [loptper H.H. | Habawooams u onucvieams
bekerona. XUMUYECKUH SKCIIEPUMEHT.
Hewmerannsl. Hemertanmbl kak OKMCIUTENN U Onucvieamsb 0COOEHHOCTH
BOCCTAHOBUTENH. Psij MOJIOKEHUSI HEMETAJIIOB B
ANEKTPOOTPHULATETLHOCTH. MIEPUOUYECKON CUCTEME
demoncTrpanun. Komiekius .. Menneneena.,
HEMETAaJIJIOB. CTPOEHHE UX aTOMOB U
Bcenbimka yepHoro nopoxa. KpHUCTAJIJIOB.
2(23) BriTecHeHMe rajioreHoB u3 ux Xapaxmepuzoeams o0uiue
pacTBOPOB JIPYTMMHU TrajlOT€HAMHU. | XUMUYECKHE CBOMCTBA
HeMeTawioB B ceete OBP u
UX TIOJIO)KEHHUH B PSITY
ANEKTPOOTPHUIATETLHOCTH.
Habmronate u onuckeiBaTh
XUMUYECKUH dKCTIEPUMEHT.
Heoprannueckue u Kucnots! B cBETE aTOMHO- CoomHocumsp
OpraHHyecKue MOJIEKYJISIPHOTO YUEHHS. Mpe/icTaBuTeNen
KHCJIOTHI. Kucnots! B cBeTe Teopun OpraHUYECKUX U
3(24) AIEKTPOTUTHIECKOM HEOPTaHUYECKUX KHCIIOT C

COOTBETCTBYIOILICH
KJIaCCU(PUKAITMOHHON
IPyIIIOHN.




Knaccudukamnms kucior.
JlabopaTopHBIii ONBIT.
Uccnenosanue
KOHIICHTPUPOBAHHBIX PACTBOPOB
COJISTHOM M YKCYCHOU KHUCIIOT
KareIbHbIM METOJIOM TIPH UX
pa30aBieHUH BOJOM.

Onucvieams o01IIE
CBOMCTBA OPraHUYECKUX U
HEOPraHUYECKUX KHUCIIOT B
CBETE TEOpUU
ANEKTPOIUTUYECKOM
JUCCOIMAIIMY U C TIO3UIIUU
OKUCJICHHUS-
BOCCTaHOBJICHUSI KAaTHOHA
BOJIOPOJIa UM aHHOHA
KHUCJIOTHOTO OCTaTKa.
Onpedensmb 0COOCHHOCTH
XUMHYECKHUX CBOMCTB
a30THOM
.KOHIICHTPUPOBAHHOMN
CEpPHOU U MypaBbUHOMN
KHCJIOT.

IIposooumy, nabarooams u
OIMCHIBATh XUMUYICCKUI
SKCIIEPUMEHT.

Heoprannueckue u
OpraHHYecKue
OCHOBaHUSI.

OcHOBaHUS B CBETE aTOMHO-
MOJIEKYJISIPHOT'O YYEHHS U TEOPUU
JJIEKTPOJIUTUYECKON
nuccoruanuy. OCHOBaHHUS B
CBETE IPOTOHHOM TEOPUHU.
Kinaccudukanmsi o0cHOBaHHUIA.
XUMHUYECKHE CBOICTBA.
demoncTrpanun. Komiekius
IIeI04Ye M aMHUHOB.

OnuceiBath
HEOPraHWYECKUE OCHOBAHUSA
B CBETE TEOPUU
3JEKTPOJIUTUYECKON
JUCCOLUALINN.
XapakTepru3oBaTh CBOMCTBA
OPraHUYEeCKHUX U
HEOPraHUYECKUX
OECKHUCIIOPOAHBIX

4(25) B3aumopeiicTBue napon OCHOBaHHUH B CBETE
KOHILEHTPUPOBAHHBIX PACTBOPOB | IPOTOJUTHYECKON TEOPHUH.
COJISTHOM KHCIIOTHI U aMMHUaKa ( IIpoBouTh, HAOMIOAATH U
«apIM 6e3 orus») [lonyuenue ONMUCHIBATh XUMUYECKUI
aMMHaKa U U3y4eHUe ero 9KCIIEPUMEHT.
CBOMCTB.
JlaGopaTopHbIe ONBITHI.
IlonydyeHne HEPacCTBOPUMOTO
THIPOKCHUIA U €T0
B3alMOJIEHCTBUE C KMCIOTOM.
Heopranunueckue n Heoprannueckue amporepHbie Xapaxmepuzoeamv
OpraHHyecKue coeuHEeHUs (OKCUIBI U OpraHHYecKue U
amQoTepHbIe THJIPOKCH/IBI), UX CBOMCTBA U opranudeckue ampoTepHbIe
COEIMHEHMUSI. nostyaeHue. AMgoTrepHbie COEIMHEHMS KaK BEIIECTBA C
OpPraHMYECKHUE COETUHEHUS Ha JIBOWCTBEHHOHN (PYHKITHEH.
npumepe amMmuHokucnot. [lentunsl | Xapakmepusosamn
5(26) U NIENTHUIHAS CBS3b. CBOMCTBAa aMUHOKHUCIIOT KakK

Jdemoncrpauunu. Paznnunbie
Clly4au B3aMMOJIEUCTBHS
pacTBOPOB COJIEH ATTFOMUHUS CO
LIEJI0YBIO.

JlabopaTopHbIe ONBITHI.
[Tonydenue ampoTepHOTO
THIPOKCHUIA U U3YUYEHUE €T0

aM(pOTEePHBIX OPTAHUYCCKUX
CO€IUHEHMH.

Packpvieamsv ponb
AMHHOKHCIIOT B
OpraHU3aIiy )KU3HU Ha
OCHOBE MEXIPEIMETHBIX
cBsi3el ¢ OMOJIOTHEH.




CBOMCTB.

Counu Knaccudukanms comnei. Xapaxmepuzosampb conu
XecTkocTb BOJBI U CLIOCOOBI €€ OpPraHUYECKUX U
YCTpaHEHHUS. HEOPTraHWYECKUX KHUCIIOT B
[lepexon kapOboHaTa B cBete Teopun D/
ruApokapOOHAT U 0OPATHO. Coomnocumsn
OOmre XMMUYECKHE CBOMCTBA MIpEACTaBUTENEH COIEN
COJIEH. OpraHUYECKUX U
Jdemoncrpauuu. Ilonydenue HEOPraHUYECKUX KUCIIOT C
YKECTKOMU BOJbI U YCTPAHEHUE €€ COOTBETCTBYIOIIEH
6(27) JKECTKOCTHU. Knaccnqv)HKauHOHHOﬁ
JlaGopaTopHbIe ONBITHI. CpYIIION.
[IpoBeneHne Ka4eCTBEHHBIX Xapaxmepuzoeambv
peakLuil o ONpeIeICHUIO YKECTKOCTb BOJbI U
COCTaBa COJIU. npejiaraTh crocoObl ee
YCTpaHEHHS.
Onucvieamsb 001IKE
cBolicTBa coselt B cBeTe D/I.
IIposooumy, nHabodams u
ONUCHIBATh XUMUUECKUI
9KCIIEPUMEHT.
[IpakTuueckas Pemenue skcriepuMeHTaNbHBIX Inanuposams, npoooums,
pabota Ne 2. 3a1a4 o Teme : "«BelecTsa U UX | Haba00ams U ONUCHIBAND
Pemenue CBOKCTBA.» XAMHYECKUN IKCIIEPUMEHT C
7(28) | sKCHIEpMEHTATIBHBIX COOJTIO/ICHHEM TIPaBUIT
3a/1a4 o TeME : TEXHHUKHU 0€30MacHOCTH.
"«BemecTBa 1 ux
CBOWCTBA.»
[ToBTOpEHME N TectupoBanue, pemieHue 3aaad U | Pewamp 3a1a4u, BBITOJIHATH
0000111€HUE TEMBI . YOPAKHEHUH O TEME. TECThI U YIPAXKHEHUS 10
TEME.
IIposooums oyenxy
8(29) COOCTBEHHBIX JIOCTHKCHU B
YCBOEHHUU TEMBI.
Koppexmuposams cBon
3HaHUS B COOTBETCTBUU C
TUIAHUPYEMBIM Pe3yJIbTaTOM.
9(30) | KonrponbHas pabora Ne 2 o Teme : «BemiecTBa u MX CBOICTBA.»
Tema 4. Xumus n coBpeMeHHOe 001mecTBo.(44.)
Xumuueckas [lonsTrHE 0 XUMUYECKON Xapaxkmepuzosamuo
TEXHOJIOTHS. TEXHOJIOTHH. XUMHYECKUE XUMHYECKYIO TEXHOJIOTHIO
ITpounsBoacTBo peakiu B IPOU3BOICTBE Kak MPOU3BOJUTENbHYIO
1(31) aMMHUaKa ¥ METaHoJIa. | aMMHaKa U MeTaHoja. Hayunbie cuIy 00I1IecTBa.

MIPUHLIMIIBI . JIEKALINE B OCHOBE
IIPOU3BO/ICTBA AMMHUAKa U
MeTaHoJa. CpaBHEHHE ITHX
IIPOU3BOJICTB.

Onucviéams XUMHUYECKHE
MIPOIIECCHI , JISKAITUE B
OCHOBE MPOU3BOJICTBA
aMMHaKa ¥ MeTaHoJIa , C




Jemoncrpanuu. Mojaenu
HpOMBIH_UIeHHBIX yCTaHOBOK
MOJTYYCHUST CEPHOU KUCIIOTHI U
CHHTE3a aMMHaKa.

MTOMOIIBIO POJHOTO fA3bIKA U
SI3bIKAa XUMUHU.
Ycemanasnueams ananoruu
MEXITY ABYMS
IIPOU3BOJICTBAMH.
Dopmynuposams 001ITUE
Hay4YHbIE TPUHIIMUITBI

XUMHYECKOIO
IIPOM3BOJICTBA.

XuMuuecKas MapkupoBKa yrakOBOYHBIX Apaymenmuposamuo

IPaMOTHOCTb Kak MaTepHaIoB ,3JIEKTPOHUKH U HE00X0IMMOCTh

KOMIIOHEHT O0LLEn
KYJIbTYPHI YETIOBEKA.

OBITOBOM TEXHUKH , TPOAYKTOB
MIUTaHUS , STUKETOK 10 yXO1y 3a
OJIEK 0.

JdeMoHcTpanum.
BuneodparmenTs! u ciaiiapl o

XUMHUYECKON I'PaMOTHOCTH
KaK KOMIIOHEHTa o011ei
KYJIbTYpbI YEJIOBEKA .
Ymemo nnonyyarn
HEO0OXOAUMYIO

2(32) CTEICHU 3KOJIOTHYECKON YUCTOTHI | HH(OPMAIIHIO C MAPKUPOBOK
TOBapa. Ha YIIaKOBKax pas3sjiM4HbIX
JlaGopaTopHbie ONBITHI. HPOMBIIUICHHBIX 1
N3ydueHne MapKupoBOK MPOOBOJIbCTBEHHBIX
pa3IUYHBIX BUIOB TOBAapOB.
IMPOMBIINIJICHHBIX W
POJIOBOJILCTBEHHBIX TOBAPOB.

3-4 [ToBTOpenue u 0606menue kypca. [loaBeeHne nToroB yaeOHOTO roja.

(33-

34)




MPUJIO)KEHHUE 1

IlepedyeHnnb J1a00paTOPHOTO 000PYA0BAHUSA
Oo6opynoBanue 0011€er0 HA3HAYEHUS
Amnmapar (ycTaHOBKA) 7151 AUCTUIUIALIUN BOJIbI
Becwt 10 100 T
HarpesarenbHble npuGopsI (37IEKTPOILTUTKA, CIIUPTOBKA)
Jlocka [JIsd CyIIKU ITOCY b
Habop nocyel v mpuHaII€KHOCTEH ISl IEMOHCTPAI[MOHHBIX OMBITOB 110 XUMUU
CTONUK HOIbEMHBIN
[ItatuB Aj1s1 AEMOHCTPAIMOHHBIX MTpodupok [1X-21
[ItaTtuB metamnuueckuit LLJIb
Hab6op ¢makonos (250 — 300 M1 aJ11 XpaHEHUSI PACTBOPOB PEAKTHBOB)
Amnmapat (pubop) /Ui NOTYYESHHUS Ta30B
Ha6op 17151 ONBITOB 110 XUMUU C SJIEKTPUYECKUM TOKOM
[TpuGop 1t IEeMOHCTpaIMK 3aKOHA COXPAHEHHSI MAaCCHI BEIIECTB
KommniekTsl 1151 JIa0OPATOPHBIX ONBITOB M MPAKTHYECKUX 3aAHATHIA M0 XMMHUM
Becoi
Habop mocyiel v mprHAIIEKHOCTEH ISl YAeHUYECKOTO SKCIIEpUMEHTA
HaGop 6anox mist xpaneHust TBEpIbIX peakTuBoB (30 — 50 mur)
Hab6op ckisiHOK ((pi1akoHOB) JUIsl XpaHEHHUS PACTBOPOB PEAKTHUBOB
Ha6op npooupoxk (ITX-14, [1X-16)
Ha6op no anekrpoxumuu 1abopaTOpHBIN
CrnuptoBku (50 M)
[Tpubop st momydeHus razon
[lItatuB naboparopHblii xumuueckuit LLIJIX
Habop kpucramyeckux peneTok: ainmasa, rpadura, TMOKCHIa yriiepoa, Kemesa,
MAarHusi, MEJiy, TOBAPEHHOW COJU, MO/, JIbAa
KoHcTpykTOp 1151 cOCTaBIeHHs MOJIEKYJT
HaGop mist MmonenupoBaHusi CTpPOSHUSI HEOPTAHUUECKUX BEIECTB
Habop nns mogenupoBaHusi CTPOCHUS OpPraHMYECKHUX BEIIECTB
Kounexnun
AmroMuHUI
Bonoxkna
KameHHbI# yroib v MpoIyKTHI ero nepepaboTku
Kayuyx
MerTaibl U CTIaBbI
MuHepaibl ¥ TOPHBIE TTOPOIbI
Habop xuMu4yeckux 371eMEeHTOB
Hedtp u Bakuelime npoayKkThl ee nepepadboTKu
[Iimactmaccer
CrekJio 1 u3zienust U3 cTekia
Tomuso
UyryH u crane
[ITkana TBEeprocTH
PeakTuBbI
Ha6op Ne 1 OC «KucnoTbi»: KUCIIOTa cepHasi, KUCIOTa COJISTHas
Ha6op Ne 2 OC «KucnoTel»: KuciaoTa a3oTHasi, Kuciora oprodochopHast
Ha6op Ne 3 OC «'uapokcuably»: aMMuak, 6apust THIAPOKCHT, KIS THAPOKCHI,
KaJIBITUS TUJIPOKCHU], HATPUS TUIAPOKCH/]T
Ha6op Ne 4 OC «Oxcuasl METAIIOBY: aTFOMUHUS OKCHI, Oapus okcu, xenesa (I11)
OKCHJI, KaJbIus oKkcul, Mmaraus okcu, menu (I1) oxcun (rpanyser), meau (I1) oxcup
(OpOIIOK), IMHKA OKCH]L



Ha6op Ne 5 OC «Metamibl»: amOMUHAN (TpaHyIIbl), aTIOMUHUHN (TIOPOIIOK), )KENe30
BOCCTaHOBJI. (ITOPOIIOK), MarHUK (ITOPOIIIOK), MarHui (JieHTa), Melb (TpaHyJIbl,
OIMJIKH), IMHK (FpaHyJibl), HUHK (TIOPOLIOK), 0JIOBO (TpaHyJIibl)

Ha6op Ne 6 OC «lIllenouyHble U MeI09H03eMENIbHBIE METAJUIBIY: KalIbIU, JIUTHH,
HaTpui

Ha6op Ne 7 OC «OrHeomnacHble BeliecTBa»: cepa (rmopoiok), pocdopa (V) okcupg
Ha6op Ne 8 OC «I"anorensi»: on

Ha6op Ne 9 OC «I"anoreHupl»: aTFOMUHHS XJIOPUI, aMMOHUS XJIOPHI, Oapusi XJIOPpHI,
xenesa (1) xmopun, kamust Hoau, Kanus XJIOPUA, KAIbLHS XJIOPU/, JIUTUS XJIOPUJI,
maruaus xjiopun, meau (I1) xaopua, Hatpus 6pomua, HaTpus GTOPUI, HATPUS XIOPH,
LIMHKA XJIOPU]L

Ha6op Ne 10 OC «Cynwsdarel. Cynbbhuthl. CynbGuabh»: alloMUHUS CYIIbdart,
ammoHus cynbdar, xxenesa (I1) cynpdun, xxenesa (II) cynbdat, kanus cynbdar,
kobonbTa (II) cynedar, maruus cynedar, menu (I1) cynbdat, nHatpust cynbduna, HaTpUs
cynb(uT, HATPHUS CyAb(AT, HATPHUS TUAPOCYIb(AT, HUKENS CylIb(art, HATPHUS
TUAPOKapOOHAT

Ha6op Ne 11 OC «KapOonatel»: aMMOHHS KapOOHAT, Kaynsi KapOoHAT (ITOTaIlr), MEIH
(IT) xapOoHAT OCHOBHOM, HATpUs KapOOHAT, HATPHSI THAPOKapOOHAT

Ha6op Ne 12 OC «®ocdatel. CunuKkaTel»: Kainusi MOHOTHApoopTodochar

(xanumii pochopHOKUCITBIN IBYX3aMEIICHHBIH ), HATPUS CUIHKAT 9-TH BOJIHBIN, HATPUS
optodocdar TpexzamemeHHbIH, HaTpus auruapodocdat (HaTpuit GochOopHOKHUCITBIH
OJTHO3aMEIICHHBII )

Ha6op Ne 13 OC «Aneratbl. Pogarunbl. CoeqMHEHHS JKee3ay: Kaaus arerar, Kaaus
dbeppo(Il) rexcanmanma (Kaaui xKeae3uCTOCUHEPOIUCTHIN ), Kamst dpeppo (111)
reKCallMOHU/ (KaJIuii )KeJIe30CMHEPOIUCTBIN ), Kalausl poJlaHu, HaTpUsl alleTaT, CBUHIIA
arerat

Ha6op Ne 14 OC «Coenunenust Mmapraiiia»: Kajaus IepMaHraHar

(xanuit MmapraneBokuciblii), mapranua (IV) oxcun, mapranna (II) cynegat, mapranma
XJIOpUJ

Ha6op Ne 15 OC «CoenuHeHHs XpoMa»: aMMOHUS IUXPOMAT, KaJlusl IUXPOMAT, Kallus
Xpomar

Ha6op Ne 16 OC «HutpaTsl»: alntoMUHUS HUTPAT, aMMOHMSI HUTPAT, KaJIUsl HUTPAT,
Kanbplus HUTpaT, meau (1I) Hutpar, HaTpus HUTpat, cepedpa HUTpPAT

Ha6op Ne 17 OC «MHaukaTopel»: JaKMyc, METUIIOBBIH OpaH)KeBbIi, (peHondTarenH
Ha6op Ne 18 OC «¥YrneBonoposi»: 6€H3071, rekcad, HeQTh, TOTYOJ, IMKIOTEKCaH
Ha6op Ne 19 OC «Kucnopozacoaepxaiine opraHHueCKHie BEIIECTBay: alleTOH,
TJIMLEPHUH, JUITUIIOBBIN 3QUp, COUPT U30aMHIIOBBINM, COUPT ATHIIOBBIN, (heHOo,
(bopmanuH, STUIECHTIUKOIb

Ha6op Ne 20 OC «KucnoTsl opraHuueckne»: KUciaoTa MypaBbuHasi, KUCIOTa
OJIEMHOBAsl, KMCJIOTa MaJbMUTHHOBAs, KUCIIOTA CTEAPUHOBAs, KUCIOTA YKCYCHas,
KHCJIOTa I1aBeJieBast

Ha6op Ne 21 OC «YrneBoasl. AMUHBIDY: aHWIWH, TTI0K03a, METHIIAMUH TUAPOXIIOPH,
caxaposa

Ha6op Ne 22 OC «Marepuainbl»: akTUBUPOBAHHBIN YTOJIb, Ba3€JINH, KaJIbIU KapOuJ,
KaJIbIHs KapOoHat (Mpamop), mapadua



IMPUJIOKEHUE 2
Kpurepun oneHKH 3HAHUH y4alluxcs 110 XMMHUH.

YceTHBINM OTBET

O1nieHka «5» - OTBET MOJIHBIN, MPAaBUJIbHBIN, CAMOCTOSITENIbHBIN, MaTEpUal U3JI0OKEH B
ONPEAECIIEHHOM JTOTMYECKOM NOCIEN0BATENBHOCTH.

OneHka «4» - OTBET MOJIHBIA U MPABUIILHBINA, MaTepUAIl U3JI0KEH B ONIPEACICHHOMN JTOTHYECKOM
MOCIIEI0BATEIHPHOCTH, IOMYIICHBI BE-TPH HECYIIECTBEHHBIC OIIMOKH, UCIIPABIICHHBIC T10
TpEOOBAHUIO YUUTEIIS.

Onenka «3» - OTBET MOJIHBIN, HO JIOMYIEHBI CYIIECTBEHHBIC OIIMOKU MIJIM OTBET HETIOJHBIMH.

O[!CHKa «2y - YUYC€HHUK HEC IOHUMAET OCHOBHOEC COACPKAHUEC yqe6H0ro MaTt€purajia ujinl J0IYyCTUII
CYLICCTBCHHBIC OHII/I6KI/I, KOTOPBIC HEC MOXKET UCIIPABUTH AAXKC IIPHU HABOAAIIUX BOIIPOCAX YUUTCIIA.

ITucbMenHasi padora (MpoBepoYHAasi, KOHTPOJIbHASL, JOMAIIHAS padoTa):
1. PaGora ¢ pa3BépHYyTBHIM 0TBETOM
OreHka «5» - paboTa BBIIIOJTHEHA MMOJTHOCTHIO, BO3MOKHA HECYIIECTBEHHAs OIIHUOKA.

Onenka «4» - paboTa BbIIIOJHEHA ITOJHOCTBIO, JONYILIEHO HE 0oJiee ABYX HECYLIECTBEHHBIX
OLIMOOK.

O[!GHK& «3» - pa60Ta BBIITOJIHCHA HEC MCHEC YEM HAIIOJIOBUHY, IONYIICHA OJJHA CYIIICCTBCHHAS WJIN
ABC HECYHICCTBCHHLIC OIIINOKH.

OneHka «2» - paboTa BbIIIOJHEHA MEHEE YEM HAIIOJIOBUHY WJIM CO/IEPIKUT HECKOJIBKO
CYIIECTBEHHBIX OINOOK.

2. Tect

OrneHnBaHNE TECTOBBIX IPOBEPOUYHBIX U KOHTPOJIBHBIX PAOOT MPOBOAUTCS UCXOJIS U3
peKoMeHAalui TPUBEIEHHBIX B COOPHUKE KOHTPOJIBHBIX U MPOBEPOUHBIX padoT o xumuu O.C.
["aGpuensina (nanublii coOopHuK BXoauT B coctaB YMK O.C. INabpuensna).

3. PacuerHble 3aJavum

OrieHKa «5» - B JIOTHUECKOM PacCy>KIEHUH HET OIIMOOK, 3a/1a4ya pelleHa paluoHAIbHBIM
CIIOCOOOM.

OreHka «4» - B pacCyXJI€HUU HET OMMOOK, HO 33/1a4a pelieHa HepaluoHATbHBIM CIIOCOO0M TN
JIOTIYIIIEHO HE 0oJiee IBYX HECYILECTBEHHBIX OIIMOOK.

Onenka «3» - B pacCy>KJI€HHH HET OIMOOK, HO JIOMYyIIeHa OMKNOKa B MATEMaTUYECKUX pacueTax.
OreHka «2» - UMEIOTCS OLTMOKHU B PacCyKACHUSIX U pacyeTax.
IIpakTyeckas padora

OreHka «5» - paboTa BHITIOJIHEHA MMOJTHOCTHIO, MPABHIIBHO CIEIaHbl HAOIIOACHUS U BBIBOJIHI,
9KCIIEPUMEHT OCYIIECTBIICH TIO IJIaHy, C YI€TOM TEXHUKH 0€30MaCHOCTH, MOJIEPKUBACTCS YHUCTOTA
pabouero Mecta, 5KOHOMHO PaCXOAYIOTCS PEaKTHBBI.

OgeHKa «4»- pa60Ta BBITIOJIHCHA IMOJTHOCTBIO, ITPABHUJILHO CACIIAHbI HaGJIIO,HCHI/IH U BBIBOJIbI, HO ITPU
O9TOM SKCIIEPUMEHT MPOBCACH HEC IMOJTHOCTHIO UJIK JOIMYHICHBI HECYIICCTBCHHBIC OImUOKHU B pa60Te C
BC€IICCTBAMU U 060pyI[OBaHI/ICM.

Ouenka «3»- paboTa BBIIIOJIHEHA HE MEHEE YeM Ha ITOJIOBHHY WJIU JIOMYIICHBI CYIIECTBEHHBIC
OLIMOKH B XO/I€ HKCIIEPUMEHTA, B O0BSICHEHUH, B OOPMIICHIH PabOThI, HO UCTIPABIISIOTCS 1O
TpeOOBAHUIO YUUTEIIS.



OreHka «2»- TONyIIEHbI 1BE WU 0oJiee CYIIECTBEHHbIC OIIUOKH, yJalUiics He MOXKET MX

UCIPABUTD JAXKE MO TPEOOBAHUIO YUUTEIS.

JUCT KOPPEKTUPOBKHU YUYEFHOM ITPOTI'PAMMBI

Kiacce

OcHoBaHue

BuecenHbpie n3aMeHEeHUS B Jatsr
TEMaTUYECKOEe MOYPOUHOE
MJIaHUPOBaHUE (BH]I

KOPPEKTHPOBKH)
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