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1.IlosicuuTENLHAA 3aNIUCKA:

HasBanue, aBTOp
U TOJ U3/1aHUA
ABTOPCKOM
yueOHOi
MIPOrpaMMEbI, Ha
OCHOBE KOTOpOH
paszpaboTaHa
Pabouas
porpaMma

Xumus. Paboune nporpammel. [IpeameTHas nuHus yaeOHUKOB I
E. Pymsutuca, ®@. I'. ®enpamana. 10-11kmaccel : yueOHOE
nocobue st o01eodpa3oBaTenbHbIX opranu3anuii / M.H.
AdanacreBa — 6a30BBIN yPOBEHB 3-¢ U3d., — M. :
[Tpoceemienne, 2020. — 48 c. ISBN978-5-09-074826-1

Lenu panHO#
MpOrpaMMBbI
oOyueHus B
obnactu
bopmupoBaHus
CHCTEMEI 3HAHHM,
YMECHHH.

JanHas pabouast mporpamma peajin3yercs B ydeOHUKax Jist
o0mieo0pa3oBarenbHbIX yupexaenuit aBTopoB . E. Pyasutuca u
Od. I'. Peapamana «Xumus. 10 kimace» u «Xumud.l1 kmacey.

Pabouas mporpamma ocBenaer cojepxanre 00y4eHsi XMMUU B
10 u 11 kimaccax obuieoOpazoBarenbHbIX opranu3anuii. OHa
paccuntada Ha 134 4 B rox (2 u B HeAeno0). Paboyas nmporpamma
10 XUMHH COCTaBJIEeHA HA OCHOBE:

o dynmaMmeHTaNIbHOIO Aapa 001Iero 00pa3oBaHus;

o denepanabHOrO rocyAapCTBEHHOTO 00Pa30BaTEIHLHOIO
CTaH/JapTa CpeIHero o0Iero oopa3oBaHus;

e [Iporpammsbl pa3BUTHSI YHUBEPCAIBHBIX YUEOHBIX
JIEUCTBHIA;

e [Iporpammsbl 1yXOBHO-HPABCTBEHHOT'O PA3BUTHS U
BOCITMTaHHUS JIMIHOCTH.

XuMus Kak y4eOHBII MpeAMeT BHOCUT CYIIECTBEHHBIN BKJIa/ B
BOCIHTAHHE U Pa3BUTHE 00YyJarOMIUXCS; OHA TPU3BaHa
BOOPYKUTh UX OCHOBAMU XMMHUYECKUX 3HAHUI, HEOOXOIUMBIX
JUUISl TIOBCETHEBHOM JKM3HU, 3aJI0KUTh (PYHIAMEHT JJIst
JTaJIbHEMIIEr0 COBEPIICHCTBOBAHUS ATUX 3HAHUM, A TAKXKE
CIoco0CTBOBATh 0€30MMaCHOMY MTOBEJCHUIO B OKPYKAIOIIEH cpefie
1 OEpEeKHOMY OTHOIIEHUIO K HEM.

Hacrositast mporpaMma BKJIFOYAET CICIYIONIHE pa3esbl:

1) ocHOBHOE COJIEpKAHKE;

2) TeMaTHYECKOE TUIAHUPOBAHHKE;

3) yueOHO-MeTOAMUYECKOE OOecTIeueHne Yy4eOHOTo poIiecca;
4) oxuaeMbIe pe3yJIbTaThl 00YUYCHHUS.

N3yuenne XxuMuu Ha ypOBHE CPETHETO 00IIero 00pa3oBaHus
HAIpaBJICHO HAJIOCTIKEHHUE CIICAYIONINX IIEeTICH:




e OCBOCHUE 3HAHHUH 0 XUMUYCSCKOU COCTaBJIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, BAXKHEUIINX
XUMHUYECKHUX NOHATHAX, 3aKOHAX U TEOPUSIX;

® OBJIA/ICHUE YMEHUAMHU [IPUMEHSITD [10JIyUEHHbIE 3HAHUS
U1 O0BSICHEHUS pa3HOOOPA3HBIX XUMHUECKUX SIBJICHUH U
CBOICTB BEILIECTB, OLIEHKH POJIM XUMHUHU B Pa3BUTUHU
COBPEMEHHBIX TEXHOJIOTUH U TMOJIYyYEHUH HOBBIX
MaTepUasos;

® pa3BUTHE [T03HABATEJILHBIX HHTEPECOB U
MHTEJUIEKTyalIbHBIX CIOCOOHOCTEH B Ipouecce
CaMOCTOSITENILHOTO IPUOOPETEHHSI XUMUYECKUX 3HAHUH C
MCTIOJIb30BAaHUEM PA3IMYHBIX UCTOYHUKOB HH(OpMAIIH, B
TOM YHCJI€ KOMIIBIOTEPHBIX;

® BOCIUTaHUE YOS KIEHHOCTU B O3UTUBHON POJIM XUMUU B
JKU3HU COBPEMEHHOI0 00111eCTBa, HEOOXOAUMOCTH
XUMHUYECKH IPAMOTHOTO OTHOUIEHHSI K CBOEMY 3710POBbIO
U OKPY’KaIOILEeH cpeae;

® [IpUMEHEHHE MOJIYYECHHbIX 3HAHUN U YMEHUH AJIs
0€3011aCHOr0 MCII0JIb30BAHMSI BEILIECTB U MAaTEPHAJIOB B
OBITY, CEJIbCKOM XO3SIIICTBE U HA MPOU3BOCTBE, PEILICHUS
MIPAKTUYECKUX 3aJ1a4 B TOBCEIHEBHOM JKU3HH,
IIPEYNPEXKACHUS ABJICHUN, HAHOCSIIUX BPE] 3J0POBbIO
4eJI0BEKA U OKPY’KAIOLLEH Cpefe.

3amaun JTaHHOU
MPOrpPaMMBbI
oOydeHus B
obnactu
(dhopMHpOBaHUS
CHCTEMEBI 3HAHHH,
YMEHHH.

Bakueiimieii 3amaueii 00y4eHUs Ha dTare MOy4eHUs CPETHETO
o011ero o0pa3oBaHUs SABISETCS MOJATOTOBKA 00yUYaIOIUXCSI K
OCO3HAaHHOMY BBIOOPY AalbHEHIIIET0 )KU3HEHHOTO My TH.
OOyuaromuecs JOMKHBI CAMOCTOSITETFHO UCIIOJIb30BATh
MPUOOPETEHHBIN B IIKOJIC OTBIT JEATEILHOCTH B peaTbHON
JKU3HH, 32 paMKaMH y4eOHOTro mpoiiecca.

OCHOBy IIO3HABATCIbHBIX HeHHOCTeﬁ COCTaBJIAIOT HAYYHBIC
SHAHWA U HAYUYHBIC METO/IbI ITO3HAHMA.

Pa3ButHe 1o3HaBaTeIbHBIX IEHHOCTHBIX OpI/IeHTaHI/Iﬁ
COACPpKaHHUA KypCa XUMHNU MMO3BOJIACT C(bOpMHpOBaTBI

e VYBaXXuTEIbHOE OTHOIICHHE K CO3UIATEIbHON, TBOPUECKOM
JIeATEIIbHOCTH;

o [lonumanue HCO6XO,Z[I/IMOCTI/I 300pOBOIO 06pa3a JKH3HH,

e MOTPeOHOCTH B 0€3yCIIOBHOM BBITIOTHEHUU TPABUIT
0€30ITaCHOr0 UCIIOJIL30BaHUS BEIIESCTB B TIOBCEIHEBHOM
JKHU3HU,

e CcoO3HaTeNbHbIN BEIOOP OyayIel mpodeccuoHanbHOM




JACATCIIbHOCTH.

e Kypc xumuu o0anaet BO3MOKHOCTSIMH ISt
(bOpMUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMEell, OCHOBY
KOTOPBIX COCTaBJISIOT Mpoliecc OOIIEHUS U TpaMOTHAs
pedb, CIOCOOCTBYIOIIUE:

® [IPAaBUJIIBHOMY HUCIIOJIb30BAHHIO XHUMHYECKOU
TCPMHHOJIOTUH;

® Pa3BUTHIO HOTpe6HOCTI/I BCCTU NHUAJIOT, BBICIIYIIHNBATDH
MHCHHUC OIIIIOHCHTA, Y4aCTBOBATb B TUCKYCCHH,

® PA3BUTUIO CIIOCOOHOCTH OTKPBLITO BbIpAXaTb U
APryYMCHTUPOBAHHO OTCTAMBATh CBOXO TOYKY 3PCHUA.

Hean TP: pa3BuTHusi y 00y4aomuxcs eCTeCTBEHHO-HAYYHOI,
MaTeMaTH4ecKoi, HHGOPMALMOHHON I'PAMOTHOCTH,
(opMuUpPOBaHUA KPUTHYECKOT0 U KPEATUBHOI'0 MbIIILJIEHUS,
COBEPILICHCTBOBAHNS HABBIKOB €CTECTBEHHO-HAYYHOM
HANPABJIEHHOCTH, a TAKKe JJI NPAKTHYECKOH 0TPA0OTKHU
y4eOHOro MaTepuaJjia no ydeOHbIM npeameram «®@usukay,
«Xumusy», «buosorusa» .

Y4yebHo-
METOIUYECKUN
KOMILIEKT.

Pynsutucl. E. Xumus: 11k, yue0, ansobueo0paszonar,
yupexnenuit / I'. E. Pymsutuc, ©. F. ®enpaman. — M.: [Ipocse-
menne.2021r

Pa6oune nporpammel. [IpeamerHas nunus yueouukos I'. E.
Pymsutuca, ®. I'. ®enpamana. 10-11kmaccrr: yuebHoe nocodue
Jutst 061ieoOpa3oBaTenbHbIX opranu3anuii / M.H. AdanacreBa —
6a30BbIil ypoBeHb 3-¢ u3a., —M.: [Ipocsemnienue, 2020. — 48 c.
ISBN 978-5-09-074826-1

I'a p a H. H. Xumus: 3apaqauk ¢ «momotHukom»: 10—11km. / I1.
I1. Tapa, I1. 1. I'abpyceBa. — M.: [IpocBenieHue.

Panenxwuii A. M. Xumus: quaaktaueckuid matepuan: 10—11
ki1 / A. M. Paneukuii. — M.: IIpocBemienue.

I'apa H.H. Xumus. Ypoxu: 11xn. / H. H. I'apa. — M.
IIpocsemienue.

JHopogpeee M.B. Memoouueckoe nocoouePeanuzayusn
00pazoeamenbHbIX NPOZPAMM RO XUMUU C UCNOIb308AHUEM
00opyoosanusa demckozo mexnuonapka «Illkonvnotii

keanmopuym» 10-11 knacc (yenyoneunnwiit ypoeens).Mockea,
2021

KommuectBo

KonngecTBo yueOHBIX 4acoB, HA KOTOPOE PACCUUTAHO U3yUEHHE




yueOHBIX 4acoB,
Ha KOTOpO€
PacCYMTaHo
U3yuCHUE
npenMera, Kypcea,
B TOM 4HCJIe

Kypca — 70 yacoB (2 yaca B HEJENIO U3 HUX 2 4 — PEe3epBHOE
BpEM:1)

[ToBTOpenue kypca xumuu 10 kitacca — 2 9

1. TeopeTmyeckre OCHOBBI XUMHUHU 38 4
2. HeopraHWdeckas Xumus 224

TEMATHHCCKOC 3. XHMHS U )KH3Hb 64
pacnpezeneHue
4acoB U Peszepenoe epemsa — 2 u
KOJIMYECTBO
[TpakTrueckux pador 3
4acoB JJIsi
HPOBEACHNA Koutposbnbix padoT 3
KOHTPOJIbHBIX,
J1a00paTOPHBIX,
MIPAKTUYECKHUX
pabor.
Dopmbl Opranuzaius yae6Horo mpoiecca mno Kypcy Xumus
OpraHu3aluu 1lnpennonaraet crienyromire GOpPMbI U UX COUETAHUE:
y4eOHOro .
npomecca. VYpok u3ydeHust HOBOTO MaTepHalia, KOMOMHUPOBAHHBIN YPOK,

®opMBbI TEKYLIETO
KOHTPOJISL 3HAHUI
yYaruxcs
(Texyuit
KOHTPOJIb —
TEKyUIUH,
YETBEPTHOU U
MOJYyTO0BOM
KOHTpOJIb,
MIPOMEXYTOUHAS
aTTecTanus —
WTOT 3a YYEOHBIN
rof)

n1abopaTopHbIE U MPaKTUUYECKHE PaObOThI, YPOKU OBTOPEHUS U
KOHTPOJISI U3YYEHHOT'O M0 TeME U KypCY B LIEJIOM.

@dopMBbI TEKYIIIEro KOHTPOJIS 3HAHUI: CAMOCTOSTEIbHBIC Pa0OTHI,
(bpoHTANBHBIN 1 UHAUBUAYAJIbHBIA OMPOC; OTYETHI 110
MPaKTHYECKUM paboTam; TBOPUECKHE 3a/1aHus (3aIIUTa
pedepaToB U MPOEKTOB, MOACIUPOBAHUE MTPOIIECCOB U OOBEKTOR).

MeToau4ecKue aceKThl npenoaaBaHusd Kypca XUMHU:

B paMKax MmperogaBaHnd Kypca XUMHU MOTYT OBITh OCBOCHEI U
B(I)q)eKTI/IBHO HCIIOJIb30BAaHbl COBPEMCHHBIC I/IH(i)OpMaI_II/IOHHLIe n
KOMMYHHKAIIUOHHBIC TCXHOJIOTNU (Ha SJICMCHTApHOM ypOBHe).

®opMbI KOHTPOJIA

KoHnTpoJib pe3ysibTaToB 00yueHHsI B COOTBETCTBHH C IaHHOM
OII npoBoauTcs B popMe NHCbMEHHBIX H
IKCINIEPUMEHTAJIBHBIX PadoT, IpeAnoIaraeTcst NpoBeAeHHue
NMPOMEKYTOYHON M MTOrOBOM aTTeCTALIMH.

§ONEHOYHBIE
CpencTBa
PabGoueii
MIPOrPaMMBbI

I' a p a H. H. Xumus: 3agaunuk ¢ «momomHukom»: 10-11km. / H.
H. T'apa, I1. 1. 'abpyceBa. — M.: [IpocBemienue.

Pamenxwuii A. M. Xumus: quaaktuueckuid matepuan: 10-11
ki1. / A. M. Paneukuii. — M.: IIpocBemienue.

I'apaH. H. Xumus. Ypoku: 11k / H. H. 'apa. — M.:




IIpocsemenue

Hopogheee M.B. Memoouueckoe nocoouePeanuzayusn
00pazoeamenvHbIX NPOZPAMM RO XUMUU C UCHOIb308AHUEM
00opyoosanusa demckozo mexnonapka «lllxonvHoii
keanmopuym» 10-11 knacc (yenyonennstii ypoeens). Mockea,
2021

2. [lnanupyemble pe3yJbTaThl
IIpenmeTHbie pe3yabTaThl (0230BbIH YPOBEHbD):

e c(hOpMHUPOBAHHOCTb MPEACTABICHUN O MECTE€ XUMUH B COBPEMEHHOI HayuyHOU KapTHHE
MUpa; TOHUMAaHKE POJIM XUMHUH B (DOPMUPOBAHUH KPYT030pa U (PYHKIIMOHAIBHOM
IPAMOTHOCTH 4€JIOBEKA JUISl PEIICHMS IPAKTUYECKUX 3a/1a4;

® BJIAJICHUE OCHOBONOJIATAIOIIUMHA XUMUYECKUMU MMOHATUSAMH, TEOPUSAMU, 3AKOHAMH 1
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE XUMUUECKOW TEPMUHOJIOTUEN U
CHMBOJIUKOM;

® BJIAICHUC OCHOBHBIMU METOJAAMU HAYYHOTO IIO3HAHUS, UCIIOJIb3YEMbIMU B XUMHUHU:
Ha6J'IIOI[eHI/IC,OHI/IcaHI/Ie, HU3MCPCHUC, IKCIICPUMCHT,; YMCHHC 06pa6aTLIBaTL, OOBACHATH
PE3yJIbTaThl HpOBeI[éHHBIX OIIBITOB M ACJIATh BBIBOJbI, TOTOBHOCTHh U CIIOCOOHOCTD
MPUMCHATDb MCTO/JbI IIO3HAHUS ITPU PCIICHUHU ITPAKTHYCCKUX 3a/1a4;

e c(hOpMHUPOBAHHOCTb YMEHUS J1aBaTh KOJMUECTBEHHBIE OLIEHKU U MPOBOANUTH PACUETHI 110
XUMHUYECKUM (pOpMyJIaM U ypaBHEHUSM;

e BJAJICHHUE MPABWIAMH TEXHUKH 0€30MACHOCTHU MPHU UCIOJIb30BAHUU XUMHUYECKUX
BCIIECTB;

L4 C(i)OpMI/IpOBaHHOCTB YMCHUA KJ'IaCCI/I(i)I/II_II/IpOBaTB OpraHN4YCeCKUC BCUICCTBA U PCAKIIUU I10
PAa3HBIM IIPpU3HAKAM;

e chOpPMHUPOBAHHOCTh YMEHUS OMUCKHIBATh U PA3IMYaTh U3yUCHHbBIE KJIACCHI OPTAaHUYECKUX
BCIIECTB;

L4 C(I)OpMI/IpOBaHHOCTB YMCHUA ACIIaTh BBIBOAbI, YMO3AKIIFOYCHUA U3 H3.6J'IIOI[CHI/II\/’I,
XHUMHUYCCKHUX SaKOHOMepHOCTeﬁ, IIPOTrHO3UPOBATH CBOMCTBaA HCHU3YYCHHBIX BECHICCTB 10
AHAJIOTUH C U3YYCHHBIMH,

e copMHPOBAHHOCTH YMEHHUSI CTPYKTYPUPOBATh U3YUEHHBIH MaTepral U XUMHUYECKYIO
UH(OPMALINIO, TTOTYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB,;

e c(hOpMHUPOBAHHOCTH COOCTBEHHOM MO3UIIMU IO OTHOUICHUIO K XMMUYECKON
uH(pOopMalny, MOTy4yaeMoN U3 pa3HbIX UICTOYHHUKOB;



e chopMHPOBAHHOCTH YMEHHUSI aHATU3UPOBAThH U OLIEHUBATH MOCIIEICTBUS
MIPOU3BOJICTBEHHON U OBITOBOM JESTEILHOCTH, CBSI3aHHOM € mepepaboTKoi
OpPraHUYECKUX BEILECTB;

® OBJIAJICHUE OCHOBAaMHU HAay4YHOI'0 MBIIUICHHMS], TEXHOJIOIMEN UCCIIEI0BATEIbCKON U
MIPOEKTHOM JIESITEIBHOCTH;

e chopMHPOBAHHOCTH YMEHHSI POBOIUTH SKCIIEPUMEHTHI Pa3HOU AUIAKTHUECKOM
HaIIPaBJICHHOCTH;

e copMHPOBAHHOCTH YMEHHs OKa3bIBATh MEPBYIO MOMOIIb IPU OTPABICHUSIX, OKOTaX U
JIPYTHX TPaBMaX, CBSI3aHHBIX C BEIIECTBAMU U JIJAOOPATOPHBIM 000PYyI0BAHUEM.

MeTanpeuMeTHHe pe3yJibTarbl:

o C(i)OpMI/IpOBaHHOCTB YMCHUA CTAaBUTH LICJIM U HOBBIC 3a1a4U B yqé6e W IIO3HABATEILHOMN
JACATCIIbHOCTH,

® OBJIAJICHUE NPUEMAMH CAaMOCTOSITEILHOIO TUIAHUPOBAHUS MMYTEN JOCTHXKEHUS LIEIIH,
yMEHHUS BBIOUPATh 3 (HEeKTUBHBIE CIIOCOOBI pelIeHNs YIeOHBIX ¥ I03HABATEIBHBIX 3a/1a4;

o Cq)OpMHpOBaHHOCTB YMCHUA COOTHOCHUTH CBOU JIEHUCTBUS C IJIaHUPYCMbIMHU
pe3yjibTaTaMu;

e chOpPMHPOBAHHOCTh YMEHUS OCYIIECTBISATH KOHTPOJIb B MPOIECCE JOCTUKEHUS
pe3yJiibTaTa, KOpPEKTUPOBATh CBOU JICUCTBUS;

L4 C(i)OpMPIpOBaHHOCTB YMCHUA OICHUBATH ITPABUJIBHOCTD BBIIIOJIHCHU A y‘{e6HBIX 3aJa4 u
COOCTBEHHBIE BO3MOKHOCTH MX peUICHUs;

e chOpPMHPOBAHHOCTh YMEHUS aHATU3UPOBATH, KIIacCU(DUIIMPOBATH, 0000IIaTh, BRIOUPATh
OCHOBaHUS U KPUTEPHUH JIJIs1 yCTAHOBJICHUS IPUUNHHO-CJICICTBEHHBIX CBS3EH;

L4 C(i)OpMPIpOBaHHOCTB YMCHUA an06peTaTL " IPUMCHATH HOBBIC 3HAHUS

e chOpPMHPOBAHHOCTh YMEHUS CO3/IaBATh MPOCTEHIIINE MOJIEIH, UCTIOIh30BATh CXEMBI,
TaOJIMIIBI, CHMBOJIBI IJIS1 peIIeHHs YIeOHBIX U MO3HABATEIbHBIX 3a]1a4;

® OBJIAICHUC Ha BBICOKOM YPOBHC CMBICJIOBBIM UYTCHHUEM HAYYHBIX TCKCTOB;

e chOpMHUPOBAHHOCTh YMEHUS d(HPEKTUBHO OPTraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U
COBMECTHYIO JIeSITeNIbHOCTh, pa00TaTh HHAUBUAYATHHO C YIYETOM OOIINX UHTEPECOB;

L4 C(I)OpMI/IpOBaHHOCTB YMCHUA OCO3HAHHO UCIIOJIB30BATh PCUCBBIC CPCACTBA B
8 COOTBCTCTBHH C 3aa4aM KOMMYHUKAIIHUH,

® BBICOKHH YPOBEHb KOMIIETEHTHOCTHU B 00acTu ucnoibs3oBanus UKT;

e chOPMHUPOBAHHOCTH IKOJOTUUECKOTO MBITIUICHHUS;



e copMHPOBAHHOCTH YMEHHUSI IPUMEHSATH B I03HABATEIHHOW, KOMMYHUKATUBHON U
COLIMAJILHOM MPaKTUKE 3HAHUS, MOJTYUYCHHbIE IPU U3YUCHUHU MTPeIMeTa.

Jluunocmuoie pe3yiomamaol’

e chopMHPOBAHHOCTH MOJIOKUTEITHHOTO OTHOIICHUS K XUMHUH, YTO 00YCIIOBIHBACT
MOTHBAIIMIO K Y4eOHOH 1eATeIbHOCTH B BRIOPaHHOM cdepe;

¢ copMHPOBAHHOCTH YMEHHUSI pelIaTh MPOOIEMbI IOMCKOBOTO M TBOPUECKOI'O XapaKTepa;

e chopMHPOBAaHHOCTH YMEHHSI POBOUTH CAMOAHAIIN3 U OCYIIECTBIISATH CAMOKOHTPOIb U
CaMOOLIEHKY Ha OCHOBE KPUTEPHUEB YCIICIIHOCTH;

e c(hOpPMHUPOBAHHOCTh TOTOBHOCTH CIIEZIOBATh HOPMaM MPHPOJIO- U 30POBbE-
cOeperaroiero moBeICHMUS;

e c(opMHPOBAHHOCTb IPOYHBIX HABBIKOB, HAIPABJICHHBIX HA CAMOPA3BUTHE Yepe3
camMo00pa30BaHHUE;

e c(hOpMHUPOBAHHOCTH HABBIKOB MPOSIBIICHUS [103HABATEIbHON MHUIIUATHUBEI B yUeOHOM
COTPYIHUYECTBE.

B pe3ysabTate n3yuenusi yue0HOro npeamera «XuMHs» Ha ypOBHe CpeHero oouero
o0pa3oBaHusi Ha 0a30BOM YPOBHe BbINYCKHHK HAYYHUTCH:

® pAcKphIBaTh HA MMPUMEPAX PO XUMHUH B (HOPMUPOBAHUH COBPEMEHHOM HAYYHOMH
KApTHUHBI MUpPa U B IPAKTUYECKOM IEATEILHOCTU YEIIOBEKa,

¢ JCMOHCTPpHUPOBATH HA MPUMEPAX B3aUMOCBA3b MCKIY XUMHUEN u APpyruMunu
C€CTCCTBCHHBIMU HAayKaMU,

® packKphbIBaTh Ha MpUMepax MOJIOKEHUS TEOpUU XUuMudeckoro crpoeHust A. M. bytieposa;

e [OHUMAaTh PU3NYECKUIl cMbICI epuoanueckoro 3akona J[. 1. Menneneesa u Ha ero
OCHOBE 00BICHITH 3aBUCHUMOCTEL CBOMCTB XUMHUYECKUX DJIEMEHTOB U O6p330BaHHBIX MU
BEIIIECTB OT JIEKTPOHHOTO CTPOEHHSI aTOMOB;

e OOBSACHITH MPUUYNHBI MHOTOOOpa3Usl BEIIECTB HA OCHOBE OOIIUX MPEACTABICHUIN 00 1X
COCTaBE U CTPOEHUU;

e [IPUMEHATH IIPaBUjIa CUCTEMATUYECKON MEXKIYHAPOIHON HOMEHKIIATYPhI KaK CpEICTBA
pa3ianyueHus U UIeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOEHUIO;

®  COCTaBJIATH MOJIEKYJISIPHBIE U CTPYKTYpHBIE (POPMYJIbl OPraHMUECKUX BEIIECTB KaK
g HocuTenei nHpopMaIMy 0 CTPOSHUH BEILECTBA, €r0 CBOMCTBAX U MPUHAMISKHOCTH K
OINpeACIEHHOMY KJIaCCy COEJUHEHU;

®  XapaKTepU30BaTh OPraHUYECKUE BEIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM,
YCTaHaBJ'H/IBaTB HpI/ILII/IHHO-CHe}ICTBeHHBIC CBsA3HN Me>1<)1y JaHHBIMHAN XapaKTpI/ICTI/IKaMI/I
BEIIECTBA,



MPUBOIUTH TIPUMEPBI XUMUYECKUX PEAKIIUi, pACKPBIBAIOIINX XapaKTEPHBIC CBOHCTBA
TUITUYHBIX MTPEJICTABUTENICH KJIACCOB OPraHUYECKHUX BEIECTB, C IEJIBIO X
uaeHTU(UKAITUU U 0O0BICHEHUS 00JIaCTH MPUMEHEHHSI;

IIPOrHO3UPOBATh BO3MOXKHOCTb ITPOTEKAHUSI XMMUUYECKUX PEaKLIUi Ha OCHOBE 3HAHUM O
TUIIAX XUMHYECKOH CBSA3M B MOJIEKYJIaX pPeareHTOB U X PEaKIIMOHHOW CIIOCOOHOCTH;

HCIIOJI30BATh 3HAHUA O COCTABC, CTPOCHUU U XUMHUYICCKUX CBOMCTBaX BCIICCTB AJIA UX
0€e3011acHOIo IIPUMECHCHUS B HpaKTquCKOfI JCATCIbHOCTH,

NPUBOUTH TIPUMEPHI IPAKTUIECKOTO HCIIOIB30BAHUS IPOIYKTOB NEPEepadOTKH HEPTH U
IIPUPOJIHOTO Ia3a, BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH (TIOJMATUIIEHA, CHHTETUYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

IMPOBOAUWTDH OIIBITHI 110 PACIIO3HABAHHUIO OPIraHNYCCKUX BCIICCTB (FJII/IHepI/IHa, YKCyCHOﬁ
KHCJIOTBI, HEIIPCACIbHBIX KUPOB, I'NNTFOKO3bI, KpaxmaJiad, 6eJ'IKOB) B COCTaBC IMHUIICBBIX
MMPOAYKTOB U KOCMETHUYCCKUX CPCACTB,

BJIAJICTh MTPaBHJIAMH U TIPUEMAaMHU 0€30MacHOI pabOThl ¢ XMMUYECKHMU BEIIECTBAMU U
1a060paTOPHBIM 000PYIOBaHHEM;

YCTaHaBJIMBATb 3aBUCHUMOCTb CKOPOCTU XHUMHYCCKOU pC€akuuu U CMCIICHUA XUMHUYCCKOI'O
PAaBHOBCCHUA OT PA3JIMYHBIX Q)aKTOpOB C ICJIBIO OMMPCACICHUA OITUMAJIbHBIX YCJIOBI/Iﬁ
MMPOTCKAHUA XUMHYCCKUX MIPOLCCCOB;

MMPUBOJAUTDL IPUMEPLI THAPOJIN3a CoJiei B MOBCEAHEBHOM KU3HHU YCJIOBCKA,

MNPUBOAUTE MPUMEPBI OKUCIIUTCIbHO-BOCCTAHOBHUTCIIbHBIX pCaKIIHfI B IIpHUpoac,
MPOU3BOACTBCHHBIX MPOHCCCAX N KU3HCACATCIbHOCTH OPraHU3MOB;

MNPUBOAUTH IIPUMECPBI XUMHUYCCKUX peaKHHﬁ, PAaCKpbIBAOIIINX O6H.[I/Ie XHUMHUYCCKUC
CBOMCTBaA IMPOCTBIX BEHICCTB — MCTAJUIOB U HEMCTAJJIIOB;

MPOBOJIUTH PACUETHI HA HAXOXKICHUE MOJIEKYJISIPHOUN (pOpMYIIBI YTIIEBOIOPOIA 11O
MPOJIyKTaM CTOPAHUSI U 110 €T0 OTHOCUTEIBHOMN TUIOTHOCTH M MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJISIIUX B €T0 COCTaB;

BJIAACTDH IIpaBUJIaMU 0e30ImacHOro 06paH_[eHI/I$I C CAKNMH, TOPIOYUMHU U TOKCUIHBIMU
BCIIECTBAMH, CPpCACTBAMU OBITOBOM XHUMHH,

OCYIIECTBIISITh IOUCK XUMUYECKON NMH(OPMALIUU IO HAa3BaHUSIM, UACHTU(PUKATOpaM,
CTPYKTYPHBIM (JOpMyJIaM BEIIECTB;

KPUTUYECKH OIICHWBATh U MHTEPIPETHPOBATH XUMUUECKYIO HH(OpMaIuio,
coJiepKalyrocs B COOOLIEHUAX CPesICTB MaccoBOM MH(popMalum, pecypcax MuTepHera,
HAY4YHO-TIOMYJISIPHBIX CTaThsIX, C TOUYKU 3pEHUS €CTECTBEHHO-HAY4YHON KOPPEKTHOCTHU B
LEJISX BBISBICHUS OMIMOOYHBIX CYXKACHUN U (HOPMUPOBaAHHS COOCTBEHHOM MO3UIINH;

NPECTaBIIATh MTyTH PELICHUs TI00aTbHBIX MTPOOJIEM, CTOSIIMX Mepe]] 4YeT0BEYECTBOM
(9KOJIOTHYECKHX, DHEPIe€TUYECKUX, CHIPhEBBIX), U POJIb XUMUHU B PELLIEHUU 3TUX MPOOIIeM.



BbInycKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCSH:

® WIIOCTPUPOBATH IIPpUMEPAMU CTAHOBJICHUC U 3BOJIFOIIHUIO OpFaHI/I‘IeCKOﬁ XHUMHHU KaK
HAYKH Ha pa3JIMYHbIX HCTOPUYCCKUX dTallaX eé Pa3BUTHA,

® HCHOJIb30BATh MCTO/JbI HAYYHOI'O ITIO3HAHUA ITPH BBIIIOJIHCHHUU ITPOCKTOB U y‘-IGGHO-
HCCIICAOBATCIIBCKUX 3aaaY 110 U3YUCHHUIO CBOfICTB, croco0oB IMOJIYYCHUA U
pacino3HaBaHus OpraHNYCCKUX BCUICCTB,

e  OOBSICHATH MPUPOAY U CIIOCOOBI 00pa30BaHUsI XMMUUYECKOM CBSI3U: KOBAaJICHTHON
(TONSAPHOM, HETIOISAPHON ), HOHHOW, METAJNIMYECKON, BOJOPOJTHON — C LIEIIBIO
orpezesieHus XMMUYECKO aKTUBHOCTHU BELIECTB;

® YCTaHABJIMBATb '’CHETUYCCKYIO CBA3b MEXAY KJIaCCaMH OPraHUYCCKUX BCIICCTB I
000CHOBaHHS HpHHHHHH&HLHOfI BO3MOXHOCTH ITOJIYUCHHA OPTraHNYCCKUX COGI[I/IHGHI/If/'I
3aIaHHOT'O COCTaBa U CTPOCHUS

® yCTaHaBJIMBATh B3aUMOCBSI3U MEXKIY (pakTamMu U TeOpuell, MPUUUHOMN U CIEICTBUEM IIPU
aHayu3e NpoOJIEeMHBIX CUTyalluii © 000CHOBaHUU MPUHUMAEMBIX PEILICHUH HAa OCHOBE
XUMUYECKHUX 3HAHUM.

3.Conep:xanue yueOHOI0 npeaMeTa, Kypca

Baxnerie XuMU4YeCKUE MOHATHS U 3aKOHBI. XUMUYECKUH 3JIEMEHT. ATOMHBIN HOMED.
MaccoBoe uncio. Hykmasl. Pagnonyknuasl. M30Tons!.

3aKOH COXpaHEHUsI MacChl BEMIECTB. 3aKOH COXPaHEHUs U NPeBpaleHus SHepTruu. JledexT
MAacCBhl.

[Tepuoanueckuii 3aKoH. DIeKTpOHHAs KOHPUTypauus. ['paduyeckas 31eKTpoHHas
(bopMya.pacpeesIeHUe IIEKTPOHOB B aTOMaX JIEMEHTOB MaJIbIX M OOJIBIINX NEPUOJIOB, S-,P-
,d- u f- snementsl. JlanTaHOUABL. AKTHHOUABL. VICKyCCTBEHHO TMOJYyYEHHBIC dJIEMEHTBHI.
BanenTtHocTh. BaneHTHbIE BO3MOXXHOCTH aTOMOB. BOIOpOIHBIE COETMHEHNS.

Crpoenue BemiectBa. Monnast cBsi3b. KoBaneHnTHas (mossipHas U HEMOJSIpHAsA) CBA3b.
OnexTpoHHas Gpopmyrna. Merananueckas cBsi3b. BogopoaHas cBs3b.

['uOpunn3anyst aTOMHBIX OpOUTANIEH.

Kpucrannsl: aTOMHbIE, MOJIEKYJISIPHBIE, HOHHBIE, METAJUIMYECKHE. DJIEMEHTAapHas sYelKa.
[Tonmumopdusm. Ilonmumopdusie Mmogudpukannu. Annorponus. Uzomepus. ['omomnorus.
XHUMHUYECKUN CUHTES.

Xumnueckue peakuun. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. Peakiumn
Pa3IoKEHUSICOEAUHEHMS, 3aMeIlleH s, 0OOMeHa. DK30TepPMUYECKHE U SHIO0TEPMUUECKUE
peakuuu. OOpaTtumsble 1 HeoOpaTuMble peakiuu. TemnoBoii a¢dekt peakunu. 3akon ['ecca.

TCpMOXI/IMI/IquKI/IC YpaBHCHUA. Temmora 06pa3OBaHI/I$I. Temora CropaHus.
8

CKOpOCTh XMMHUYECKOHN peakMi. AKTUBUPOBAHHbBIN KOMIUIEKC. 3aKOH JEHCTBYIOIINX MACC.
KuneTnueckoe ypaBHEHHE PEAKIIUH.

Karanus. Katanuzatop. Uaru6urop. I'oMmorenHslii u rereporenHsiit katanu3. Karaaurndyeckue
peaxkuuu.

Xumnueckoe pasHosecue. [Ipunnun Jle Hlarense.



PactBopsl. [lucniepcHbie cuctemsl. PactBopsl. ['pyboauciepcHbie cucTeMbl (CYyCIIeH3UU U
smynbeun). Komnonaaeie pacTBOpsI (30711). A3p030JIH.

CrniocoObI BbIpaskeHUsI KOHIICHTPAILMU PacTBOPOB. MostsipHas KOHIEHTpaLuUs (MOJISIPHOCTb ).
DNEeKTPOAUTHL. DNeKTposnTudeckas aucconnanusd. Crenens aucconranuu. Koncranra
nuccouuanuu. Bonopoanslil mokaszarens. Peakiinu HOHHOTO OOMeHa.

I'mpponus opraHn4ecKux BewecTs. I 'uapoaus comnen.

DJIEKTPOXUMHUYECKHUE peakiuu. [ aibBaHMYECKUI 3TIeMEHT. DaeKTpoabl. AHoz. Karog.
AKKymynsTop. TOIUIMBHBIN 371€EMEHT. DIEKTPOXUMHUSL.

Psn crangapTHBIX 3JIEKTPOAHBIX TOTEHIMANOB. CTanaapTHble ycinoBus. CTaHIapTHBIN
BOJIOPOJHBIN IEKTPOLI.

Koppo3us metamioB. XuMu4yeckasi U 3J€KTPOXUMHUYECKask KOPPO3HUSL.

DIEKTPOIN3. DIEKTPOJIN3 BOJAHBIX PACTBOPOB. DJIEKTPOJIU3 PACILIIABOB.

Heopranuveckasi xumust

Mertamnel. CriocoObI OTy4eHust MeTaIUIOB. Jlerkue u Tsokénbie MeTasuibl. JlerkomnnaBkue u
TyroruiaBKue MeTajliibl. MeTtamndeckue 35eMeHThl A- 1 b-rpynn. Meap. [lunk. Tutan. Xpowm.
Keneso. Hukens. [1naTuna.

Cmnassl. Jlerupytomue no6aBku. Yépuelie metasuibl. L[BeTHbie MeTaiibl. UyryH. Craib.
JlerupoBaHHbIE CTaNIH.

OKcuabl U TUAPOKCUIBI METAILJIOB.

Hewmerammns. [Ipocteie BemecTBa — HemeTaiuibl. Yriaepoa. Kpemuuit. Azot. ®ocdop.
Kucnopoa. Cepa. @rop. Xiop.

KucnorHsie OKCHBI. Kncnoponcozlepxcamne KHCJIOTHI. CepHaﬂ KHCJIOTa. A30THas KHCJIOTA.
BO[[OpOI[HI)IC COCIMHCHNA HEMECTAJIJIOB.

I'eneTnueckas CBsi3b HEOPTAHMYECKUX U OPraHUYECKUX BEIIECTB.
XHUMHA U KH3HD
XuMHYecKasi MPOMBIIUIEHHOCTb. XUMHUYECKAsI TEXHOJIOTUS.

XUMHKO — TEXHOJIOTHUECKHE OPUHOHWIIBI TPOMBIIIIICHHOTO MOJIYYCHHUSA MCETAJIIOB. ‘—IepHafl
metaimyprust. [IpousBoactBo uyryHa. /lomenHas meub. Arsiomepanus. [IpousBonacTBo crainu.
KucnopoaHbiil KoHBEpTOp. be30TX01HOE TPOU3BOACTBO.

Xumusa B Obity. Ilpomyktbl mnuranusa. bertoBas xumusa. OTxaenouyHbsle  MaTepUalbl.
JlexapcTBeHHbIE TpemapaTbl. OJKOJOTMYECKUN MOHMTOpHUHI. [IpenenbHO  momycTUMBIE
KOHIICHTpaL1H.

4.YuyeOHO-TeMaTHYECKOE IIJIAHMPOBAaHHE



Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
B
y4yammxcst
TeM
e
1 1 IToBTOpeHue IToBTOpEeHune IIpuBogsT cBOM [Ipesenranus
Kypca XUuMHUHu OCHOBOIIOJIara | 3HAHUS B «kyaccupuranus
10 kiacca IOLIUX OIPEEIICHHY IO OpraHMYECKUX
XUMHUYECKHUX CUCTEMY BELIECTBY.
MOHATUI
OpPraHUYEeCKOu
XUMUH.
2 2 IToBTOpEHUME [ToBTOpEHME [TpuBoasar ceou IIpe3enTanus
Kypca XUMHUHU OCHOBOIIOJIAara | 3HAHUS B «CBOICTBA
10 knacca FOLLIUX OIpPE/IETIECHHYIO OpraHUYECKUX
XUMHUYECKHUX CUCTEMY BEIIECTB»
MIOHATUI
OPraHUYeCKOu
XUMUH.
Teoperuueckne ocHOBbI xuMuu (38 4)
1.1 BakHelIMe XUMHYECKHE TIOHSATUA ¥ 3aKOHBI (84)
3 1 XUMUYECKUH O0600mUTE, Ha3wiBaTh IIC
JJIEMEHT. CUCTEMATHU3UPO | BaKHEHIIINE 5
TaoI.
Hyxnunpr. BaTh U XapaKTepUCTUKU
«Knaccuduxarmms
N3oTomnsl. yriayOouTh XUMHUYECKOT0
BEIIECTBY.
3HAHUA O DIIEMEHTA.
BAKHENIINX
OOBACHATD pa3nuuue
XUMHUYECKUX
MEXIy TTOHSATUSIMHU
MOHSATHUSX.
«XUMHUYECKHUI
AIEMEHT», «HYKIUI,
«H30TOI.
4 2 3aKoHbI IToBTOPHUTH IIpuMeHATH 3aKOH I1C
COXPAaHEHHUS OCHOBHBIE COXPaHEHHUSI MaCChI
[IpesenTanus
Macchl U 3aKOHBI BELIECTB IIPU
UH(POYPOK
SHEpPTUU B CTEXHOMETPUHU | COCTABIIEHUU
XUMHUU — 3aKOH ypaBHEHUU
COXpaHEHHUS XUMHUYECKHUX
MacChI peaKuui.
BEUIECTB U
3aKOH

MOCTOAHCTBA




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yJauuxcst
e
cocraBa
BELIECTB.
3) 3 IIepuonnuecku | I[loBTOpUTH Onpenensarsb I1cC
1 3aKOH. CTpOEHUE MaKCHMAJIbHO
Pacnipenenenue | aroma, BO3MO>KHOE YHCIIO Hpesenanmus
JJIEKTPOHOB B paccMOTpeTh AJIEKTPOHOB Ha HHQOYPOK
aToMax 0COOEHHOCTH HHEPreTUYECKOM
JJIEMEHTOB COCTOSIHUS YPOBHE.
MaJlbIX AIIEKTPOHOB B
HIEPUOJIOB. aTome, hopmy 3anucriBats
AIIEKTPOHHBIX rpaguyeckue
opGHTaTeH, AJIEKTPOHHBIE
HOPSIOK dbopMybl S- U p-
N —— JJIEMEHTOB.
AJIEKTPOHAMHU
YHEPreTUYECKH
X YPOBHEH B
aTOMax MaJlbIX
MEPUOIOB.
6 4 Pacnpenenenne | I[loBroputh Xapakrepus3oBaThb I1C
AJIEKTPOHOB B CTpOECHHE MOPSAIOK 3aTIOJTHEHUS
aToMax aToMma, AIIEKTPOHAMHU Hpesenrauys
00IbIINX paccMOTpeTh SHEPreTUUECKUX nHpoypoK
MIEpHOJIOB 0COOEHHOCTH YpOBHEHN U
COCTOSIHUS MIOlypOBHEN B

AIIEKTPOHOB B
aTome, hopmy
AIIEKTPOHHBIX
opbuTanei,
MOPSAIOK
3aMoJIHEHUS
AIIEKTPOHAMHU
SHEPreTHYECKU
X YPOBHEH B
aTomax
(310319181704
NIEPUOOB.

aTomax.3anuchIBaTh
rpaguyeckue
(bopmyer atomoB d-
HJIEMEHTOB.




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yJauuxcst
e
7 S) Pacnipenenenue | [loBTopuTh XapakTepu3oBarb I1C
JJIEKTPOHOB B CTpOECHHE MOPSAJIOK 3aII0JIHEHUS
aToMax aToMma, AJIEKTPOHAMHU Hpesenarus
O0IbIINX paccMOTpeTh HHEPTeTUUECKUX uEGOypOK
MIEPHOJIOB 0COOCHHOCTHU ypOBHEH U
COCTOSTHUS MOIypOBHEH B
AIIEKTPOHOB B | aTOMax.3aluChIBaTh
atome, hopMy | rpaduueckue
ANIEKTPOHHBIX | (popmyIbl atomoB d-
opOuTanei, AJIEMEHTOB.
HOPSIIOK
3aI0JIHEHUS
AIIEKTPOHAMHU
HHEPreTHYECKH
X YPOBHEH B
aToMax
O0IBIIUX
HEPUOIOB.
8 6 [Tonoxxenue B O3HaKOMUTH OOBACHSATD, B UéM IcC
MEPUONYECKON | ydaluxcs ¢ 3aKJII0YaeTCs
cUcTeMe MOJIO)KEHHUEM B | (PU3UYECKHI CMBICIT Hpesenraus
BOJIOPO/IA, NEPUOTNIECKO | TIOHSATHS nHGOypoK
JTAHTAHOU/IOB, i cucteme «BaJICHTHOCTB)
aKTUHOMJIOB U | BOJOPOJA,
HCKYCCTBEHHO | JIJAHTaHOU/IOB,
MOJTyYEHHBIX AKTUHOUJOB U
2JIEMEHTOB HCKYCCTBEHHO
MOJTyYeHHBIX
AJIEMEHTOB.
9 7 Banentnocts u | Pa3Buth OOBACHATD, YeM IIC
BaJICHTHBIC MIPEJICTABICHUS] | OMPEENISIOTCS
BO3MOXXHOCTH O BAJICHTHOCTH, | BaJICHTHbBIE TpesenTanus
aTOMOB. PacKpbITh BO3MO>XHOCTH aTOMOB uHpOypoK
buznueckuit Pa3HBIX AIIEMEHTOB.
CMBICII 3TOTO
TIOHSITUS U
MPUYUHBI
pa3IMYHbIX

BAJICHTHBIX




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yJauuxcst
e
BO3MOKHOCTEHN
aTOMOB.
10 |8 Oooowarowunr | BeisiBUTH CocraBisaTh
YPOK no meme | 3aKOHOMEPHOC | rpaduueckue
«Baoicneinimuue | TMH U3BMEHEHUST | DJIIEKTPOHHBIE
XumuuecKkue pannycos dbopmyIbsl a3ora,
noHamuA u aTOMOB docdopa, kucnopoaa
3AKOHBL) XUMHYECKHUX U Cephbl, a TaKXKe
AIIEMEHTOB 10 | XapaKTepU30BaTh
nepuoaam U A- | U3MEHEHHUS PaInyCOB
rpynmnam aTOMOB XUMHUYECKUX
(rmaBHBIM 3JIEMEHTOB 1O
HOJArpyIIam) nepuoaam u A-
NEPUOANYECKO | Fpynnam
¥ TaOIALIBL. MEePUOINYECKOM
TaOJIU LB
1.2. Cmpoenue eewgecmea (7u4)
11 |1 OcHoBHbIE Cucrematuzup | O0bsicHATh MexaHusM | [1C
BU/IBI OBaTh U 00pa30BaHUs MOHHOMN
XUMHUYECKON 0000IIUTh Y KOBAJICHTHOM CBS3U TpesenTaus
cBsa3u. MloHHast | 3HaHMs O U 0COOEHHOCTH nH(pOypoK
¥ KOBAJICHTHAS | KOBAJICHTHOU U | (PU3UYECKUX CBOUCTB | Tagm xuMmuecKas
CBSI3b. WOHHOU HOHHBIX U CBI3b
CBA3SIX, KOBaJICHTHBIX
MeXaHU3Max COEIMHECHU .
170.4 CocraBnsiTh
o0Opa3oBaHUs AIIEKTPOHHbBIE
(bopMyIIBl MOJTEKYT
KOBaJICHTHBIX
COCIMHECHUM.
12 |2 Merammnueckas | Cuctemarusup | OObsicHATh MexanusMm | [IC
CBSI3b. 0BaTh U o0Opa3oBaHus
Bonoponnas 00001 T BOJIOPOJTHOM U TpesenTanus
CBSI3b. 3HAHUS O METaJIJINYECKON CBS3H nHpoypok
METAJJTINYECKO | U 3aBUCUMOCTh Ta671. XuMHYecKas
nu CBOMCTB BEIECTBA OT

BOJIOPOJIHOM

BHJIa XUMHYECKOH

CBA3b




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yqammxcst
e
CBSI3SIX. CBSI3U.

13 |3 [TpoctpancTBeH OOBsCHATD HlapocTepxkHEBbIE
HOE CTPOCHHUE MIPOCTPAHCTBEHHOE MOJIEIN /IS
MOJIEKYII. CTPOCHHUE MOJIEKYT COCTaBJICHUS MOJICKYJI

OpPraHUYECKUX U
HEOPraHNUYECKUX
COCIUHEHUH C
MOMOILBIO
IpeJCTaBICHUN O
TUOpU I3
opOuTaneil.

14 |4 Crpoenue Paccmotpets OOBACHATD Mopenu
KpPHUCTAaJIOB. 3aBUCUMOCTh 3aBHCUMOCTB CBOMCTB | KPHCTAJTMYECKUX
Kpucramnmueck | cBOMCTB BEILIECTBA OT TUIIA €TI0 | PELICTOK
M€ peIIeTKH. BEIIECTBA OT KPHUCTAITHIECKOM

TUIIA pPELIETKU. Hpesenraus
KPUCTANINYECK HHQOYPOK
OH PELIETKH.

15 |5 ITprunHel Cucremaruzup | O0bsicHATh npuuuHbl | [IpezenTanus
MHOrooOpasusi | OBaTh 3HAHUA | MHOT0OOpa3us UHPOYpOK
BEIIIECTB. yyaImuxcs o BEIIIECTB

MHOT00Gpa3HH Mopenu Monexkyn
BeIIECTB. U30MEPOB U
Paccmorpets TOMOJIOTOB
PUYHHBI
MHOT000pa3us
BEIIIECTB.
16 |6 Oéboowarowmuii | Ionrorosuthe | [IpuBecTr 3HaHWMS,
YPOK no meme | 51K MOJTyYeHHBIE TIPH
«Cmpoenue KOHTPOJIbHOM | U3yYEHHUU TEMBI B
eewecmear pabore. OTIpeIeIEHHYIO
cucTeMy
17 |7 Kourpoasnasa | [IpokoHTponmp

padora Ne 1 nmo
TeMaM
«BaikHeH1IHE

OBaTh 3HAHUA
ydamuxces 1mno
TEMaM




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
B
y4yammxcst
TeM
e
XHMHYecKHe
MOHATHS U
3aKOHBD» U
«Ctpoenue
BelleCTBA»
1.3. Xumnueckue peakuunu (64)
18 |1 Knaccupukauu | Yrinyourts u Ilepeunciars Oo6opynoBanune TP*
ST XAMUYECKUX | 0000IIUTh MPU3HAKH, 110
. Hamuuk
peakuui CBEJICHHUS O KOTOPBIM
INIeKMPONPOGOOHOCH
XUMHYECKHUX KIIACCU(PUIUPYIOT
U, MAZHUMHAA
peaKIusx. XUMHYECKHE
Mewanka
peaxIuu.
Tepmopeszucmopnutii
OOBACHATDH CYIIHOCTD pmop P
. oamuuk
XUMHYECKON
memnepamypbul
peaKkuuu. pamypul,
MazHUmMHas
CocraBnsaTh Mewanka,
ypaBHEHUS Jlabopamopnbvle gecvl
XUMHUYECKHUX
peakuuid,
OTHOCSIIINXCS K
OIPEICIIEHHOMY
THUITY.
19 |2 Knaccupukauu | Yriyouts u [lepeuncnsrsb Oo6opynoBanune TP*
1 XUMHUYECKHIX 00001INTh MPU3HAKH, 110
. Hdamuuxk pH
peakuui CBEICHMS O KOTOPBIM
XUMHUYECKUX KJIacCU(DUIUPYIOT
peakumsX. XUMHYECKHE
peaxkuu.

OOBSACHATDH CYIIHOCTH
XUMHYECKOHN
peaKkiuu.

CocTaBiITh
YpaBHEHUS
XUMHYECKHUX
peakumii,
OTHOCSIIUXCS K




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
B
yqammxcst
TeM
e
ONpeACIEHHOMY
THUILY.
20 |3 CxkopocTb O600muUTH N OObscuaTh Biusaue | O6opynoBanue TP*
XUMHYECKUX yIIyOUTh KOHIICHTpaLui
. Maznumnas
peakuuii 3HAHUS O peareHToB Ha
mewanka. Tepmopesu
CKOPOCTH CKOpOCTh 3
CMOpPHBLIL 0AMYUK
XUMHYECKHX TOMOTEHHBIX U
. memnepamypui,
peaxiuii u reTepOreHHBIX
. MazHumHas
dakropax, peaxiuil.
MewmaniKa, Oans
BIIUSIONINX Ha
X OOBSCHATH BIUSHUE | KOMOUHUPOBAHHASA
pa3ianuHbIX (PaKTOPOB | 1abopamopnas Ka.
Ha CKOPOCTh
XUMUYECKON
peaxIuu, a TakxKe
3HAYCHUE
PUMEHEHHS
KaTaJM3aToOpOB U
MHTMOUTOPOB HA
MIPaKTHKE.
21 4 Karamms. O000muUTEL U OOBICHATDH BIIMSIHNE [IpesenTanus
yriayOouTh pa3ianyuHbIX (PaKTOpOB | HH(POYPOK
3HaHUS O Ha CKOPOCTb
CKOpOCTH XUMHYECKON
XUMUYECKHUX pEaKIMH, a TaKxKe
peakuuii u 3Ha4YeHue
dakTopax, MIPUMEHEHUS
BIIMSIFOIIMX HA | KaTaJlM3aTOPOB U
HUX. MHTHOUTOPOB HA
MIPaKTHKE.
22 g5 XUMHYECKOE Cucremaruzup | O0bsicHaTh BnusiHue | [Ipesentanus
paBHOBeCHE U OBATh, M3MEHEHHS nHPOYPOK
YCIIOBUS €T0 0000IIHUTE U KOHIICHTPAIU!
CMEIICHHS yTIIyOHUTh OJTHOTO U3
3HaHUA 00 pearupyromumx
00paTUMBIX BEIIIECTB,




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yqammxcst
e
XUMUYECKUX TEMIIepaTypsl U
peaKuusx, JTaBJICHUS HA
XUMUYECKOM CMeEIlICHHE
PABHOBECHHM U | XMMHUYECKOTO
YCIIOBHSX €T0 | PaBHOBECHUS
CMELLCHMS.
PaccmoTtpeTh
npuHiun Jle
[Tarense.
23 |6 Oboowaromuii | 0600ITUTH U [IpuBectu 3HAHUS
YPOK no meme | 3aKpenuTh MOJTyYCHHBIE TIPU
«Xumuueckue | 3HAHUA M3yYEHUH TEMBI B
peakyuu YYalIUXCA [0 | OIPEJIEICHHYIO
TeMe CUCTEMY
1.4. Pacmeoput (10 u)
24 |1 JucnepcHsie [Toznakomuts | Onpenensats nousatue | Odopynosanue TP*
CHCTEMBI yUaIumxcs ¢ «IUCTIepCHAs 5
Pa3INYHBIMH CUCTEMAY. Tepmopesucmopnvui
BUJAMU XapakTepHu30BaTh amuux
JMCTIEPCHBIX cBOiCTBa pasmuunbIx | N EPAyp
CHCTEM, UX BUJIOB JAUCIIEPCHBIX Typéudumemp
CTPYKTYpOH. CHCTEM, YKa3bIBaTh (Oamuux
Paccmorpets MIPUYUHBI ONMuUYecKoi
PUYHHBI KOaryJisium Mymuocmu),
KOAryJisium KOJJIOMJIOB U sneKkmpuueckas
KOJIJIOMHBIX 3HaYEHHE 3TOrO0 naumka (u3
pacTBOpOB U SIBTICHHUSL. KoMmieKma
SHAYCHHC nabopamopnoii
3TOTO SIBJICHUS, Ganu),Gropemxu
poib
JUCTIEPCHBIX
CHCTEM B
PUPOJIE U
MIPOM3BOJICTBEH
HBIX
nporeccax.
25 |2 CrniocoOsl U3YYUTh YMeTh BeIpaxkarhb O6opynoBanune TP*




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
B
yqammxcst
TeM
e
BBIPAKEHHUS 0COOEHHOCTH KOHIIEHTPALUIO Tepmopesucmopnbwtii
KOHIICHTPALUU | UCTUHHBIX pacTBOpOB: oamuuk
pacTBOpPOB. pacTBOpOB U «MaccoBasi 10J1s memnepamypui,
pacTBOPEHHOIO INEKMPONIUMKA U3
CYILIIHOCTb .
BEIIIECTBA»; HAYUUTb | KOMN1eKma
nporecca .
IIPOBOJIUTH KOMOUHUPOBAHHOIL
pacTBOpeHHUS. -
BBIYMCIICHHUS C aabopamopHoil d6anu
UCIOJIb30BaHUEM
TIOHATHS «MacCOBast
JIOJIs1, MOJISIPHOCTBY.
26 |3 Pemenue 3amau | coBepmencTBo | Pemats 3amaun Ha OoopynoBanue TP*
0 TeMe BaTh MIPUTOTOBIICHHE 5
) Tepmopezucmopnuwiii
«PacTBOpB» pacu€THble pacTBopa
. . oamuux
YMEHUS B XO/Ie | OTpeAeIEHHOM
. memnepamypul
MOJISIPHOM pamypel,
peleHus 3a1a4 MAZHUmMHAA
KOHIIGHTpPALUH.
Ha Mewanka,
MPUTOTOBIICHH Jlabopamopnule gecvl
€ pacTBOPOB.
27 |4 IIpakTnyeckas | oBIaseTh ['oToBUTH pacTBOp Oo6opynoBanune TP*
pabora Nel MPAKTUYECKUM | 3aJJaHHOW MOJIIPHOM
amuuxu
«ITpuroToBJIeH | yMEHHEM KOHIICHTPAIUH.
onmuyeckou
Ue pacTBOPOB | IPUTOTOBJICHU
N naomuocmu 525 um
¢ 3aJ1aHHOI s PaCTBOPOB.
. u 470 um,
MOJISIPHOI
cnekmpogomo-
KOHLIEHTpanue pod
. m 1
i memp, 6ech.
Jnabopamopnule,
orpemka,
asmomamuyueckan
MUKponunemka
nepemenno20 00véma
na 100 — 1000 mkn
28 |5 Onexrponutuye | Cucrematusup | OObsCHATH, moueMy | O6opyaoBanue TP*
CcKast OBATh, pacTBOPHI BELIECTB C
. Jamuuk
JUCCOLMAIIHSL. 00001INTE 1 HOHHOHU U )
. . Kmpon Hocm
Bomopoausrii yTIIyOHUTh KOBAJICHTHOMN HIEKIMPONPOEOOHOC




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
B
yqammxcst
TeM
e
[10Ka3aTellb. 3HAHUS IIOJISIPHOM CBSA3BIO u./lamuux pH
yyamuxcs 00 MPOBOJSAT
AIIEKTPOJIUTUYE | DIEKTPUUYECKHH TOK.
CKOH Omnpenenars pH
JUCCOLIMALIUY, | CPEbl C TOMOILBIO
peaKkuuax YHHMBEPCAJILHOTO
HMOHHOTO MH/IMKaTOopa.
oOMeHa.
OOBsCHATD €
Paccmorpets 5
NO3ULIUN TEOpUU
Cpeay BOJTHBIX .
3JIEKTPOIUTUYECKOM
pacTBOpOB,
. YCCOLIUALINU
BOJIOPOTHBIN A Huan
CYILIHOCTb
nokasaresb ym
XUMUYECKUX
(pH), nonnoe C
peaKImid,
POU3BEICHUE
MPOTEKAIOIINX B
BOJIBI. p B m
BOJIHOM cpefie.
29 |6 Peakuun Cucremaruzup | CocraBisats nonusle | O6opynoBanue TP*
HMOHHOTO OBATh, U COKpallEHHbIE
Jamuuk pH, oamyuk
oOMeHa 00001IMTh U VOHHBIE YPaBHEHUS
. INIEKMponpo-
yIIIyOUTh peaKIuid,
éoonocmu,
3HaHUS XapaKTePU3YIOIHX
" MaAZHUmMHAsA
ydammxcst 00 OCHOBHBIE CBOICTBa p
. K MK
DJIEKTPOIUTHYE | BAXKHEUIINX KJIACCOB MEUATKA, OlopenKa,
. momam Kas
CKOM HEOPTraHNYECKUX asmomamutec
o MUKpORuUnemxa
JUCCOLMALINY, | COCIMHEHUH. .
nepemenno20 00véma
peaKkuuax
na 100-1000 mxn
HMOHHOTO
oOMeHa.
30 |7 Peakuun Cucremaruzup | CocraBisiats nonusie | O6opynoBanue TP*
MOHHOTO OBATh, U COKpamEHHbIE
muux pH, oamuux
oOMeHa 00001IUTh 1 MOHHbIE YPaBHEHUS Aamuux pH, damuu
. INEKmponpo-
yriayOouTh peakumii, ponp
3HAHUS XapaKTEepU3YyIOINX 6oonocmu,
MAZHUMHAA

yuamuxcs 00
ANEKTPOITUTUYE
CKOH
JICCOLIMAIINY,

OCHOBHBIE CBOIMCTBa
Ba)KHEUIIINX KJIACCOB
HEOPraHUYECKUX

Meuwianka, oropemka,
asmomamuvecKas
MUKpOnunemka




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yJauuxcst
e
peaxkuusx COEIMHECHU M. nepemenno20 00véma
MOHHOI'O na 100-1000 mxn
oOMeHa.
31 8 IMuaponms O000muUTEL U Omnpenenarts peaknuto | [Ipe3entanus
OpPTaHUYECKUX | CHCTEMAaTU3HUPO | CPellbl pacTBOpPA CONU | HH(POYPOK
u BaTh 3HaHUA O | B Boje.CoCTaBIsATh
HEOPTaHWYECKH | TUIPOIIN3E YpaBHECHHUS PEaKIUi
X COCTUHEHHUN. | OPraHUYECKUX | TUAPOIU3a
u OpraHUYeCKHUX U
HEOPraHMYECKU | HEOPraHMYECKHUX
X BEILECTB. BEIIIECTB
32 19 I'uaponns O6006uUTH N Omnpenensts peakuuio | [IpezenTanus
OpPraHMYECKUX | CUCTEMATHU3UPO | CPEMbl pacTBOpa COIU | HH(POYPOK
u BaTh 3HaHUA 0 | B Boje.CoCTaBIsATh
HEOPraHWYECKU | TUAPOIIN3E YpaBHEHHUS peaKuit
X COCIMHEHUN. | OPraHUYECKHX | TUAPOJIH3A
u OpPTaHUYECKHUX U
HEOPTraHMYECKH | HEOPTaHMYECKHIX
X BEILIECTB. BEIIECTB
33 |10 | Ovobwarowguir | 06GOOIIUTH U [TpuBectu 3HAHUA
YPOK no meme | 3aKpenuTh MOJTy9YCHHBIC TTPU
«Pacmeopuvry 3HAHUSA WU3YYCHUU TEMBI B
yYalIUXCA [0 | ONPEJIEICHHYIO
TeMe CUCTEMY
1.5. DnekTpoxumudeckue peakuuu (7 4)
34 |1 XHAMHYECKHE ITO3HAKOMUTh OO0bsacuate npunuun | Odopynosanue TP*
HMCTOYHUKH yUaIuXxcs ¢ paboThI
TOKa XUMHYECKHUMH | TaJIbBAHHYECKOTO Aamuuk
HCTOYHUKAMU | DJIEMEHTA. HanpAdceru,

TOKa, BBCCTH
IIOHATHC
«raJlbBaHNYCCK

UCMOYHUK RUMAHUSA
aabopamopuwlii




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yJauuxcst
e
Wil DJIEMEHTY.

35 2 Pan ITo3zHakoMuTh OOBICHITE, KaK [IpesenTarnus
CTaHJIaPTHBIX YYaIuXxcs ¢ YCTPOCH uH(POYPOK
ANEKTPOTHBIX psaaoM CTaHIapTHBIN
IMOTEHIINAJIOB. CTaHIAPTHBIX BOJIOPOJTHBIN

AJIEKTPOJHBIX | IEKTPOJ.
MOTEHLIHAJIOB.
[Tonp30BaThCs psiAOM
CTaH/IAPTHBIX
AIIEKTPOIHBIX
MOTEHIIHAJIOB.

36 |3 Kopposus Cdopmuposats | OTaudarh [Ipe3enTarnus
METAJIJIOB K €€ | IIOHSATHE O XUMHYECKYIO uH(POYPOK
MPEeIyNpexaeH | KOPpO3Uuu KOPPO3HIO OT
He. METAJIIO0B. ANEKTPOXUMHUYECKOM.

PaccmotpeTh OOBACHATE
pa3InyYHbIC TIPUHIIMITHI 3aIIATHI
BH/IBI METAJNINYECKUX
KOPpPO3UH U U3JICTHIA OT KOPPO3HH
CIIOCOOBI

3aIIUTHI

METaJINYECKU

X U3JIEIUH OT

KOPPO3HH.

37 4 DnekTponus O3HakoMUTH ¢ | OOBSICHATDH, KAKHE [Ipe3enTanus
OIHUM U3 MIPOIIECCHI uH(POYpOK
croco0oB MIPOUCXOMAT Ha
TIOJTy9ICHUS KaToJIe U aHOJIe TIPU INeKTPOHHOE
METAJIJIOB — AIIEKTPOJIH3E TPHIIOAKCHHE K
AJIEKTPOJIN30M | PacIIaBOB U ydebHHKy
pacTBOpOB U pPacTBOPOB COJICH.
paciiaBoB
comeii. CocTaBiITh

CyMMapHbIe
YpaBHEHHUS PEaKIUit
AIEKTPOIIH3A

38 5 DneKkTponu3 O3HakoMHUTH ¢ | OOBSICHATDH, KAKHE [IpesenTanus

OIHUM U3 MIPOIIECCHI uH(HOYPOK




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yJauuxcst
e
croco6oB IIPOUCXOJAT Ha DNEKTPOHHOE
MOJIy4EHUs KaTO/€ U aHOJIE IPU | IIPUJIOKEHUE K
METaJIJIOB — AIIEKTPOJIN3E y4eOHUKY
AJIEKTPOJIN30M | PacIlIaBOB U
pacTBOpOB U pPacTBOPOB COJICH.
pacIuiaBoB
COTCH CocraBnsiTh
CyMMapHbIe
YpaBHEHHUS peaKuit
AIIEKTPOIIHU3A
39 |6 Oooowaromgunr | IlonroroButbe | [lpuBectu 3Hanus
YPOK no meme | 51K MOJTy4YEHHBIE NTPU
«Inekmpoxum | KOHTPOJIbHON | U3YYCHHUH TEMBI B
uueckue paborte. OTpe/ieNIeHHY IO
peakyuu CUCTEMY
40 |7 KoHTpoJbHass | KOHTPOJb U Brimonsstor 3axanus
padora Ne2 mo | KOppeKLUs
TeMaM 3HAHUU
«XMMHUYeCKHe | ydaluxcs
peakuum», noreMe
«PacTBOpBI,
«JIEKTPOXUM
HyecKue
peaKkuum»
2. Heoprannueckasi xumus (22 4)
2.1. Metanasi (12 v)
41 |1 Obmas 06006muTH XapakTepru3oBaTh [IpesenTanus
XapaKkTepUCTUK | UYTIyOUTh oOurre cBoicTBa nHpoypox
a 1 CrocoObl 3HAHUS O METaJIJIOB U
MIOJIy4YEHHUS MeTasiax. Pa3bSCHATH X Ha ONEKTPOHHOE
METAaJUIOB. BoisBUTH OCHOBE TIPHITOKEHHC K
oOrmue u IIPEJICTaBICHUHN O ydeOHUKY
crnenu(uyecku | CTPOEHUHU aTOMOB c
€ YepThl METaJIJIOB,
CTpOEHUS METaJIJINYECKON CBS3H
aTOMOB Y METAJUTMYECKON
METaJIJIOB, KPUCTAITTNYECKON




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yqammxcst
e
IIPOCIIEAUTH pemeTke.
CBSI3b MEXITY
cTpocHHEM NnmroctpupoBath
KpucTamueck | TPAMEpaMH COCO0BI
HX PEIIETOK II0JIy4Y€HHUs] METAJIJIOB.
IPOCTBIX
BEIIIECTB —
METaJUIOB U UX
CBOMCTBaMH
42 |2 0630p Cucrematusup | XapakTepu3oBaTh [Ipe3enTanus
METAJJINYECKUX | OBaTh U XUMUYECKHE UH(OYpPOK
9JIEMEHTOB A - | 0000IIUTH CBOMCTBA METAJLIOB
rpyImI 3HaHUA O [A—IIA-rpynn u JIEKTPOHHOS
MeTamiax A- AJIFOMUHUS, TPUIIOKCHHIC K
rpyni COCTaBJIATh ydeOHUKY
(TmaBHBIX COOTBETCTBYIOIIUE c
HOJrPYIIN) YpaBHEHUsI pEaKLHi.
HNEPUOINYECKO
1 CUCTEMBI.
43 |3 OO6uwmii 0630p | [ToBTOPHUTH OOBsCHATD OoopynoBanue TP*
METAIJINYECKUX | CBEJIEHUS O 0COOEHHOCTH
37eMeHTOB b — | monoxeHuu CTPOEHHS aTOMOB Aamuux snexmpo-
TpYIIIL. MENU, XpOMa U | XUMHUYECKUX nposoonocmu,
JKelesa B 2IeMEHTOBb-TpyI MacHunmnan
NEPUOANYECKO | MEPUOIUIECKON Metmanka
U CHCTEME. cucrtemsl /1. 1.
Paccmorpets Meneneesa.
buznyeckue u
XUMUYECKHE
CBOMCTBA
MPOCTHIX
BEIIECTB,
00pa3oBaHHBIX
TUMHU
3IIEMEHTaMH,

HX ITOJIYUYCHUC
U IPpUMCHCHUC.




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
B
yqammxcst
TeM
e
44 14 Mene. 3aKpENUTh CocraBisTh Oo6opynoBanune TP*
3HAHUS YPaBHEHUs peaKluii,
Jamuuk pH, oamyuk
yyaumxcs o XapaKTepU3yIOLINX
. INIeKMpPonpo-
MeOu, Kak 00 CBOMCTBa MEJIH, ponp
600HOCMU,
3JIEMEHTE U KaK | [IMHKa, TUTaHa,
MazHumHas
0 IIPOCTOM XpoMa, JKeJiesa. p
Mewanka, Olopemka
BEILIECTBE. » O10p ’
agmomamuueckan
MUKDPORUNnEemKa
nepemennoz20 00véma
Ha 100-1000 mxn
45 |5 HuHk. 3aKpenuUTh CocraBnsaTh [Ipe3enTanus
3HAHUS YpaBHEHMsI peakuui, | HHPOYpOK
yyaluxcs o XapaKTepU3yIOIUX
N DJIEKTPOHHOE
LIMHKE, Kak 00 | cBoiicTBa MenH,
PUIOKEHUE K
AJIEMEHTE U KakK | LIMHKA, TUTAHA,
y4eOHUKY
0 NPOCTOM Xpoma, KeJesa.
BELIECTBE. [iC
46 |6 Tutan u XpoMm. | 3aKpenuTh CocraBisTh [IpesenTanus
3HaHUS YpaBHEHMsS peakuui, | HHPOYpOK
yyaIuxcs o XapaKTEePU3YIOLINX
. DNEeKTPOHHOE
TUTaHE, XpPOME, | CBOWCTBA MEAH,
NPUIOKEHUE K
Kak 00 MHKA, TUTAHA, PHIIOHCHIE
y4eOHUKY
AIIEMEHTE M KaK | XpoMa, JKenesa.
0 MPOCTOM nc
BEIIECTBE.
47 |7 XKeneso. 3aKpENUTh CocraBnsTth Oo6opynoBanune TP*
Huxens. 3HAHUS YPaBHEHUs peaKIvii,
amuuK 0aenenHus
[Inaruna. yydammxcs o XapaKTepU3YIOLIUX A, ’
N 0amuuK Kuciopooa
xKelese, CBOICTBa M€y,
HUKEIE, [IMHKA, TUTAHA,
IUTaTUHE KaK Xpoma, KeJesa.
00 2JIeMeHTe U
KaK O IPOCTOM
BEIIECTBE.
48 |8 CrnaBsl Cdopmuposats | [Ipencka3siBarh [Ipe3enTarnus
METaJUIOB. MIOHATHE O CBOMCTBA CIIJIABA, nHpoypox

CIIaBax,




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
B
yqammxcst
TeM
e
PacKpHITh 3Hasl €ro COCTaB. DNEKTPOHHOE
o0nacTu ux IPUIIOKEHUE K
IIPUMEHEHHUS. y4eOHUKY
I1cC

49 19 Oxcuppl u O6001uUTH OOBACHATD, KaK [IpesenTanus
THJIPOKCHUIBI 3HaHU 00 U3MEHSIOTCS UHPOYpPOK
METaJIJIOB. OKCHJAAX U CBOICTBA OKCHIOB U

DIJIEKTPOHHOE
THIPOKCUIAX THJIPOKCHUJI0OB METall-
NPUIIOKEHUE K
MeTauioB IA— | JIOB 1o nepuogam u 5
YeOHUK

[JA-rpymm, A-rpynmnam y y
U3yYUTh HEPUOINIECKOM c
COCTaB U TaOIULIBI.
CBOMCTBA

OOBACHATH, KaKk
OKCHJIOB U

U3MEHSIOTCS
THIIPOKCHUIOB .

CBOWCTBA OKCUIOB U
Menu, Xpoma U

THJIPOKCHIOB
xKenesa. P A

XHUMUYECKOTO
YcTaHOBUTH

AIIEMEHTA C
3aKOHOMEPHOC

MOBBIIIIEHUEM
TH U3MEHEHUS

. CTETICHU OKHUCIICHUS
CBOWCTB
ro aToma.

OKCHJIOB 1 cro ato
THJIPOKCHIIOB
METaJIJIOB B
3aBHCHUMOCTH
OT CTENEHU
OKHCIICHUS
aToma
MeTauia.

50 10 Oxcuasl 1 O0600IHTE 3amnuceIBaTh B [IpesenTanus
THJIPOKCHUIBI 3HaHUS 00 MOJIEKYJISIPHOM U UHPOYpOK
METaJIJIOB. OKCHJAAX U WOHHOM BHJIE

JEKTPOHH
THJIPOKCHIAX YpaBHEHHS IneKTpOHHOE
NPUIIOKEHUE K
MeTauIoB [A— | XUMHUYECKHX p 5 OKCHHEC
. 4eOHUK
[ITA-rpymm, peakuui, y y
U3YYUTh XapaKTePU3YIOMIHX TC
COCTaB U KHCJIOTHO-OCHOBHBIE
CBOMCTBA CBOMCTBA OKCHUJIOB U




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yJauuxcst
e
OKCHJIOB U THJIPOKCHIOB
THJIPOKCHJIOB METAJIJIOB, a TAKXKE
MENIY, XpOMa U | SKCTIEPUMEHTAIBHO
xKenesa. JIOKa3bIBaTh HAJTMYNE
YcraHoBUTH JTUX CBOWCTB.
3aKOHOMEPHOC
TH U3MEHEHUS
CBOICTB
OKCHJIOB U
THIIPOKCHUIOB
METaJIJIOB B
3aBUCUMOCTH
OT CTENEeHU
OKHUCJICHUS
aToma
MeTaa.
51 |11 | IIpakTtu4yeckas | cnocoocTBoBar | Pacmo3naBarth
padora Ne2 b KaTUOHBI COJIEH C
«Pemenue (GbopMHpPOBaHN | TIOMOMIBIO
JKCIIePUMEHTa | 10 KaueCTBEHHBIX
JIbHBIX 32/1a4 UCCIIeIOBAaTENb | peakuuit
1o Teme CKHX HaBBIKOB
«MeTaib» y4Janmxcs Ha
npuMepe
U3YYCHHUS
METAaIJIOB.
52 |12 | Obobwarowuit | 0600IIUT U [TpuBectu 3HAHUS
YPOK no meme | 3aKpenuTh MOJTy4YEHHBIE IPU
«Memannor» 3HAHUSA M3YYEHHUU TEMBI B
yYalIUXCsA [0 | ONpPEIETICHHYIO
TeMe CUCTEMY
«Mertams»
2.2. Hememannwt (10 u)
53 |1 0630p 060061muUTH, XapakTepHu3oBarThb [Ipe3enTanus
HEMETAJJIOB. yIayOuTh U oOurre cBoicTBa nHpoypox
CUCTEMATHU3UPO | HEMETAIJIOB U
DNEeKTPOHHOE

BaTh 3HAHUA O

Pa3BACHATH UX Ha

TIPHUITIOKCHUE K




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yJauuxcst
e
HeMeTaJlIax. OCHOBE y4eOHUKY
BrisButh MPECTABICHUN O
obiue u CTPOCHUH aTOMA. Ic
cnenuduyecku
€ YepThl
CTPOCHHUS
aTOMOB
HEMETaJJIOB.
54 2 CBolicTBa 1 [Tpocnenuts HazssiBaTts 00actu [IpesenTanus
IPUMEHEHHE 3aBUCUMOCTh IPUMEHEHUS UHPOYpOK
BAKHEHUIIINX CBONCTB BAKHEUILNX
HEMETAaJIJIOB. IIPOCTBIX HEMETaJIJIOB. IneKTpOHHOE
BEIIECTE — IPUIOKEHUE K
HEMETAJIIOB OT yueOHHKy
CTPOEHUS UX c
KPUCTAJNINYECK
UX PELIETOK.
55 |3 Oo6mas O606uUTH U XapakTepHu3oBaTh [IpesenTanus
XapaKTEPUCTHK | CUCTEMATU3UPO | CBOMCTBA BBICIINX UHPOYpOK
a OKCHJIOB BaTh 3HaHUS 00 | OKCHJIOB HEMETAJJIOB
HEMETaJIJIOB U OKCHAAX u JIEKTPOHHOS
KHCIIOPOJICO/IEp | HEMETAUIOB U | KUCJIOPOCOAEp KaIIH TPHITOAKEHHE K
KaIKUX KUCJIOT. | KUCIOPOACOAE | X KUCIOT, COCTaBISATh yueOHHKy
prKaImx YpaBHEHUS c
kucaoTax.lIoBT | cOOTBETCTBYIOIIMX
OpHUTh peakuuii ¥ 0OBACHATH
OKHUCJIUTEIbHBI | UX B CBETE
€ CBOMCTBA npeJcTaBiIeHuit 00
CEpHOH U OKHUCIIUTEIBHO-
a30THOM BOCCTAHOBUTEJIBHBIX
KHCJIOT. peaxkuusix u
AIEKTPOIUTAYECKOMN
JUCCOLIMALINN.
56 |4 Oxuciurenshbl | [ToBTOpuTh CocraBnsaTe O6opynoBanune TP*
€ CBOMCTBa OKHUCJIUTEIbHBI | YPaBHEHHUS peaKIuil,
CEpHOI U € CBOMCTBA XapaKTEepPU3YIOLINX Aamuux pH/lamuux
a30THOM CEpHOMU U OKHCIIUTEIIbHBIE aneKmponposoonocm
a30THOH CBOMCTBA CEPHOMN U W, MacHumnaz




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM y4yammxcst
e
KHCJIOT. KHCJIOT. a30THOMN KUCJIOT. Mewanka, Oiopemxka.

57 |5 Bopopoansie 060061UTH XapakTepHu30BaTh [Ipesenrarus
COCJIMHECHHUS 3HaHUS O M3MEHEHUE CBONCTB uH(POYPOK
HEMETAJIJIOB. BOJIOPOAHBIX JIETYYUX BOJAOPOIHBIX

COCAUHEHUAX COEMHEHU I JIEKTPOHHOS
HEMETAJIJIOB. HEMETAJIJIOB 110 TPHIIOHCHHC K
[Ipoananusupo | nepuony u A- yaeOmuKy
BaTh rpyImnmam [nc
KHCIJIOTHO- MEPUOIUYECKON

OCHOBHBIE CHUCTEMBI.

CBOICTBA ATUX

COEIMHECHUH B

3aBUCUMOCTH

OT MOJIOKECHUS

HEMeTasuia B

MEPUOIUYECKO

i cucreme /.

.

Menpeneesa.

58 6 I'enetnyeckas ITokazatb Jloka3bIBaTh [Ipesenranus
CBSI3b OTCYTCTBHE B3aUMOCBSI3b nHpoypok
OPraHWYECKUX | MPUHIUIHAIBH | HEOPTAHUYECKUX U
" 01 pa3HUIIBI OpraHUYECKUX JIEKTPOHHOS
HEOPTraHUYECKH | MEXKIY COCTMHECHUI. TPHIIOHCHHC K
X BEIIECTB. Heoprannyecku | CocTaBisiTh ydeOHHKY

MU U ypaBHEHUS [nc
OPraHWYECKUM | XUMHYECKUX

Y BELLIECTBAMHM, | PEAKLUH,

B3aUMOCBSI3b OTPAXKAIOIINX
HEOPTaHWYECKH | B3AMMOCBS3b

X 1 HEOPTaHWYECKHUX U
OPTaHWYECKUX | OPTaHUYECKUX
COETUHEHUN. BEIISCTB, OOBSICHATD

MX Ha OCHOBE TEOPUHU
ANEKTPOJIUTUYECKON
JIMCCOITMAIIAN U
MIpeICTaBICHHI 00
OKHUCIIUTENLHO-
BOCCTAaHOBUTEIBLHBIX




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yqammxcst
e
nporeccax.

59 |7 I'enernueckas | Ilokasarsb Jloka3bIBaTh [IpesenTanus
CBSI3b OTCYTCTBUE B3aMMOCBS3b UH(POYpOK
OpPTaHUYECKUX | MPUHIMIIMAIBH | HEOPraHUYECKUX H
u O pa3sHULBI OpPraHU4eCKHUX Ic
HEOPTraHUYECKH | MEXKIY COCZIMHEHUH.

X BELIECTB. Heopranuuecku | CocraBisTh

MU U YpaBHEHMS

OpPraHUYECKUM | XUMHUYECKHUX

U BEILLECTBAMH, | peakLuil,

B3aHMOCBS3b OTPaKAIOIINX

HEOPTraHMYECKH | B3aUMOCBS3b

XU HEOPTraHWUYECKUX U

OpPraHUYeCKHUX | OPTaHHUYECKUX

COEJIMHEHUH. BEIIIECTB, OOBACHATD
UX Ha OCHOBE TEOpUH
3JIEKTPOIUTUYECKOI
JUCCOLIMALIUY U
Ipe/icTaBIeHU 00
OKHCITUTEIHHO-
BOCCTAaHOBUTEIIbHBIX
nporeccax.

60 |8 IpakTuyeckas | [IpoBeputsh [TpakTryecku
padota Ne3 AKCIIEPUMEHTA | paclo3HaBaTh
«Pemenne JbHBIC YMEHHUS. | BEllecTBa ¢
IKCIIEPUMEHTA MIOMOILBIO
JILHBIX 3a/1a4 Ka4eCTBEHHBIX
1o Teme peaknuii Ha aHUOHBI
«Hemera/uibn

61 9 Ooobwarowguir | 0600IIUTH U [TpuBectu 3HAHUS
YPOK no meme | 3aKpemnuTh MOJTyYEeHHbIE TIPU
«Hememanny 3HaHUS W3yYEHUH TEMBI B

8 YYaIIAXCS OTpe/IeNIEHHY IO
noreme cUcTeMy
«Mertamnb»

62 |10 | KoHTposbHasi | KOHTPOIb H

pabora Ne3 nmo | koppekuus




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
B
yqammxcst
TeM
e
TeMaM 3HAHUUI
«MeTajulb» M | y4yamuxcs 1o
«Hemeranab» | Teme
3.Xumus u xu3Hb (6 4)
63 |1 Xumus B no3HakoMuTh | OObsicHATh HayuHble | [Ipe3eHTanus
MPOMBIIIICHHOC | YYaIUuXcs C TPUHIUITBL UHPOYpPOK
TU. [IpUHINTIEL | OCHOBHBIMHU MIPOU3BOJICTBA HA
DIEeKTPOHHOE
XHUMHAYECKOTO TEPMUHAMH, npuMepe
. | IPUJIOKEHUE K
IIPOU3BOJICTBA. | MCIIOJIB3YEMBIM | IPOU3BOJICTBA CEPHOU
y4eOHUKY
U JUIs KHUCJIOTHI.
OIUCAHUS
XUMUYECKON
TEXHOJIOTUH, U
HAYYHBIMH
NPUHIUITIAMA
XUMHYECKHX
IIPOU3BOJICTB.
64 |2 XUMUKO- NO3HAKOMUTh | OOBICHATH, KaKue [IpesenTanus
TEXHOJIOTUYECK | yyalluxcs ¢ HPUHIUITBI UHPOYpPOK
Y€ TPUHIINIIBI Pa3INYHBIMU XMUMUYECKOTO
DIEeKTPOHHOE
MPOMBIIIJICHHOT | CIIOCO0aMu IIPOM3BOJICTBA
NPUIIOKEHUE K
O MOJIy4YeHHUs IPOM3BOJICTBA | MCIIOJIB3YIOTCS MPH
y4eOHUKY
METAJUIOB. YyTyHa. MOJTyYSHHU! IyTyHA.
[IpousBoacTBo
qyTyHa.
65 3 [Tpon3BOJCTBO | MO3HAKOMHUTH CocTaBiiTh [Ipe3enTanus
CTaJIH. yUaIuxcs ¢ YpaBHEHHS UHPOYpPOK
Pa3INIHBIMH XUMHYECKHIX
. DIIEKTPOHHOE
crocobamu peaxui, p
MIPHUIIOKEHHE K
NPOM3BOJICTBA | MPOTEKAIOIIUX PU
y4eOHUKY
CTaJIH. MOJIyYeHHUHU YyTyHa U
CTaJu.
66 |4 Xumus B ObITy. | O6001UTH U CoOmronats npaBwia | O6opynoBanue TP*
YTOYHUTD 6e3omacHoi paboThI
Hamuux pH
npaBuia CO CpeICTBaMHU
MIOJTb30BAHUS OBITOBOI XHUMUH.

BEIISCTBAMH,




Ne | Ne | HazBanme tem | Llean OcHoBHbBIEC BUIBI CpencrBa o0yuenns,
YPO | YPO | u ypokoB H3Y4YeHH S yueOHOi B ToM yuciae UKT
ka | Ka TEMBI YPOKA | AeSITeILHOCTH
:eM yqammxcst
e
HCIIOJIb3YEMBIM
U B OBITY.
67 |5 Xumunueckas CBSI3aTh OOmbsicHaTh puunHbl | [Ipe3enTanus
IIPOMBIIIJIEHHOC | MaTepuall, XUMHUYECKOTO UHPOYpPOK
Th U I10JTy4YEHHBIN 3arpsi3HEHUs BO3/AyXa,
OKpYyKaroIas IIPY OCBOEHUU | BOJOEMOB U I10YB
cpena.
XUMHYECKHX
TEXHOJIOTHH, C
MepamMH
3alIUTHI
OKpY’KaroIeu
Cpeapbl.
68 6 HUrorosnlii [IOABECTHU
YPOK IO KypCy | UTOTH Kypca
xummun 11 XHMHH,
KJ1acca. [10Ka3aTh
ydalmmcst
NEPCIIEKTUBBI
pa3BUTHSA
XUMUH.
69 |1 Pezeps 1
70 |2 Pezeps 1

*Ucnonb3oBanue o0opyrosanns Touku PocTa mo mepe mocryniienus.

S.KpuTepnu oueHMBaHUs y4aIMXCs 10 NPeaMeTy

@DopMBI KOHTPOJIS
TEKyIEeH yCIieBaeMOCTH
yHanmxcs

Kpurepuu onieHuBaHus

8
OLeHKa TEOPETUYECKUX
3HAHUH

OtmeTKa «5»: OTBET MOJIHBIN U PAaBUIIbHBIA HA OCHOBaHUH
U3YUYEHHBIX TEOPUM; MaTepHall U3JI0KEH B ONPEIEICHHOMN
JIOTUYECKOU ITOCJIEI0BATEIbHOCTH, JINTEPATYPHBIM SI3bIKOM; OTBET
CaMOCTOSITEIIBHBIMN.

OtMeTKa «4»: OTBET MOJIHBIM U TPABUJIbHBIN HA OCHOBAaHUH

M3YUYEHHBIX TEOPH; MaTepUall U3JI0KEH B ONPEICICHHON




JIOTHYECKON TIOCIE0BATEIbHOCTH, IPH 3TOM JOMYIIECHBI BE-TPH
HECYIIECTBEHHbIE OIMOKH, UCIIPABJICHHBIEC IO TPEOOBAHUIO
YUUTEIIS.

OtMeTKa «3»:bOTBET MOJIHBIN, HO IPU 3TOM JOIyIIeHa
CYLIECTBEHHAs! OIINOKA UM OTBET HEIOJIHbIM, HECBSI3HBIN.
OTMmeTka «2»: IpH 0TBETE OOHAPYKEHO HEITOHUMAaHKE yJallluMCs
OCHOBHOTI'O COZIEp>KaHus y4eOHOro MaTepHasa Ui JOMyILEeHbl
CYLIECTBEHHbIE OIIMOKH, KOTOPBIE yUalllUICsl HE MOXKET UCIIPaBUTh
IIPY HAaBOJAIIUX BOMPOCAX YUUTEIIS.

OrneHka
AKCTIEPUMEHTAIIbHBIX
YMEHUH

OreHka cTaBUTCS HA OCHOBAHUU HA0JIIOJIEHUS 3a yJyalluMcs U
MUCHBMEHHOTO OTYeTa 3a padoTy.

OtmeTka «5»: paboTa BBIIIOJIHEHA TOJHOCTHIO U MIPABUIIBHO,
C/IeJTIaHbl IPABHJIbHBIC HAOIIOIEHHS U BBIBO/IBI; SKCTIEPUMEHT
IPOBEJIEH 10 IUIAHY C Y4€TOM TEXHUKU 0€30IaCHOCTH U ITPaBUJII
paboThI ¢ BelecTBaMH U 000PYJ0BaHUEM; TPOSIBICHbI
OpraHU3alMOHHO-TPYI0BbIE YMEHHs (IIOI€PKUBAIOTCS UUCTOTA
pabouero MecTta U HOPSI0K Ha CTOJIE, SKOHOMHO HCIIOJIB3YIOTCS
PCaKTHUBBI).

OtMmeTKa «4»: paboTa BBIIOJIHEHA IPABUIIBHO, CIIEIAHbI
NpaBUJIbHBIC HAOIOJICHUS M BBIBOJIBI, HO TIPU 3TOM SKCIEPUMEHT
IIPOBEJICH HE MOJIHOCTHIO WJIN JOIYILEHbl HECYIIECTBEHHBIE
OmurOKY B paboTe ¢ BEMIeCTBAMH U 000PYT0BaHUEM.

Otmetka «3»: paboTa BBIIIOJHEHA IPABUIBHO HE MEHEE YeM
HaMOoJIOBUHY WU JIOMYyIIE€HA CYIIeCTBEHHAs OLIMOKa B XOIe
HKCIIEPUMEHTA, B 00BSACHEHNH, B 0(OPMIIEHIH pabOThI, B
COOJTIOJIEHUH MTPABUJI TEXHUKU O€30MaCHOCTH IpU paboTe ¢
BelLIeCTBaMH U 000pyJOBaHUEM, KOTOpAsi UCIIPABIISETCS 110
TpeOOBaHUIO YUUTENSL.

OtMeTKa «2»: TomyIIeHb! ABe (1 00Jiee) CyIIeCTBEHHBIE OIITMOKU B
X0/JI€ SKCIIEPUMEHTA, B 00BSICHEHNH, B 0(pOpMIIEHUHU paboOThI, B
COOJTIOJIEHUH MTPABUJI TEXHUKU O€30MaCHOCTH IpU paboTe ¢
BEIIECTBAMH U 000PYJOBaHUEM, KOTOPBIE YUAIIUHCS HE MOKET
UCTIPaBUTh JaKe MO TPEOOBAHUIO YUUTEIIS.

OrneHka yMEeHUH periaTh
HKCIIEpUMEHTAJIbHbIE
3aa4n

8

OtmMmeTKa «5»: MIaH pelIeHns COCTaBIIeH MPABUIBLHO; MPABUIHHO
OCYIIECTBIIEH MOJ00P XUMHUYECKUX PEAKTUBOB M 000PYIOBAHHS;
JIaHO TTOJTHOE OOBSICHEHHE U CJICJIAHBI BBIBOJIBI.

OtMmeTKa «4»: TIJIaH PENIeHUs COCTABJIEH MPABHIIBHO;
MIPABWJIBHO OCYIIIECTBJICH IMOA00P XMMHYECKHX PEaKTHBOB U
000py10BaHuUsI, IPU ATOM JIOMYIIEHO He OoJee AByX
HECYHICCTBCHHBIX 0HII/I6OK B O6’B$ICH€HI/II/I 1 BBIBOJAAX.

OtmMmeTKa «3»: MIIaH pelIeHus COCTaBJICH MPABUIBHO;
MIPABUJILHO OCYIIIECTBJICH MOAOOP XMMHYECKUX PEaKTUBOB U




000py0BaHus, HO JOMYIIEHA CYIIIECTBEHHAsI OIIMOKa B
O0OBSICHEHUH U BBIBOJIAX.

OtMeTKa «2»: nomymieHsl ABe (1 0oee) CyIecTBEHHbIE OITMOKY B
TUTAHE PEIIeHUs, B IOJ00PE XUMHUYECKUX PEaKTHBOB U
000pya0oBaHus, B O0BSICHEHUH U BBIBOJIAX.

Ouenka ymenuii pemats | OT™METKa «5»: B JIOTHUECKOM PACCYKJICHUH U PEIICHUU HET
pacyeTHbIC 3a/1a4n omurOO0K, 3a/1a4a pelieHa palruoOHAIBHBIM CIIOCOO0M.

OtMmeTKa «4»: B IOTUYECKOM PACcCykIECHUU U PELIEHUH HET
CYIIECTBEHHBIX OIMMMOOK, HO 3a7a4a pelieHa HeparuoHAIbHBIM
Croco0OM WIJIHM IOMYIIIEHO He 0oJiee ABYX HECYIIeCTBEHHBIX
OIINOOK.

OtmeTKa «3»: B IOTHYECKOM PACCYKICHUU HET CYIIECTBEHHBIX
OIMOOK, HO JIOMYIIEHA CYIIeCTBEHHAs OIMOKA B MATEMAaTHUECKUX
pacuerax.

OTMeTKa «2»: UMEIOTCS CYIIECTBEHHBIE OITUOKU B JIOTHUYECKOM
PACCY>XJIEHUU U PEIICHHUH.

OneHka NUCbMEHHBIX OtmeTKa «S5»: OTBET MOJIHBIN U PAaBUIbHBIN, BO3MOYXKHA
KOHTPOJIbHBIX PaboT HECYIIECTBEHHAs OLIMOKA.

OTMeTKa «4»: OTBET HEMOJHbIM WK JONYLIEHO He OoJee IByX
HECYIIIECTBEHHbIX OLIMOOK.

Otmetka «3»: paboTa BBIIIOJHEHA HE MEHEE YeM HaIlOJIOBUHY,
JIOIyIIEHa OJIHA CYIIECTBEHHasl OLIMOKA U IBE-TPU
HECYIECTBCHHBIE.

OTtmeTKa «2»: paboTa BBIIIOJIHEHA MEHEE YEM HAINOJIOBUHY WU
COJIEP’KUT HECKOJIBKO CYIIECTBEHHBIX OLINOOK.

ITpu onieHKe BBIMOIHEHUS TUCbMEHHOW KOHTPOJIBHON pabOThI
HE0OXOJUMO YUUTHIBaTh TPEOOBaHUS €AMHOTO OpdorpadpuiecKoro
pexuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pab0oTy KOPPEKTUPYET
MIPEALIECTBYIOIINE OTMETKH 38 YETBEPTH, ITOTYTOAUE, TOLI.

6.0nucanne MaTepuaIbLHO-TEXHHYECKOT0 U YUeOHO-MeToAn4ecKoro odecneyenus Padoueii
8 NporpamMmaoi.

Pymzutuc E. E. Xumus: 11ki.: yue6.m1st oo6meobpazosat. yupexaenuit / I'. E. Pymsutuc, ©. T
®enpamad. — M.: [Ipoceemenue.2019r
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Oo6opynosanne Touku Pocra

JlaTunk TeMnepaTypsbl (TepMONAPHBIIi), CHUPTOBKA,AATYMK TeMIlepaTypbl JIATHHOBBIIH,
TEPMOMETP, JIeKTPUUYECKAs IJIMTKA, JATYUK JIeKTPONPOBOAHOCTH, HHM(PPOBOIi
MHKPOCKOII, MPUOOP I ONBITOB € 3JIeKTPHYECKHUM TOKOM, BeCbl 3JIEKTPOHHbIE, TPUOOP
JJIS1 oNpe/iesIeHUs1 COCTaBa BO3/1yXa, IaTYMK ONTHYECKOH IJIOTHOCTH, 1aT4yuK pH, no3atop
00b€éMa KHIKOCTH, OI0pPeTKA, JATYUK TeMIepaTypbl IVIATUHOBBI, JaATYUK J1aBJIEHUS,
MAarHMUTHasi MelIAJIKa, MPUOOP AJIsl LILTIOCTPAIIMM 3ABHCHUMOCTH CKOPOCTH XHMHUYeCKOH
peakuuM OT YCJIOBHH, annapar JAJid nposeaeHuss xumuueckux npoueccos (AIIXP), naTunk
XJIOPU/- HOHOB,MPUOOP I NMOJIy4YeHUs ra3oB uin annapat Kunna, 0ans
KOMOMHHMPOBAHHAsI J1A00paTOPHAasi, IPUOOP JJIs1 OKUCJIEHUS CIMPTA HAJ MeTHBIM
KATAJIU3aTOPOM, TYPOMIAMMETP (IATYMK ONTHYECKON MYTHOCTH).

7.JInct koppexkuun Padoueii nporpamMmsl

Ne mpukasa JlaTa xoppekuuu Bun xoppekunn [Iprumnna xoppexkuuu
JTUPEKTOPA LIKOJIbI (coBmerieHuMe,
(0ObeuHEHUS)
Ha OCHOBE HCIOJIb30BaHUE PE3EPBA)

KOTOpPOTO BHECEHBI
W3MEHEHUS B
pabouyto
porpaMmy

Howmepa u Temsl ypokos,
KOTOpPBIE OABEPTIINCH
KOpPpEKLUU




