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1.IlosicuuTeILHAA 3aNIUCKA:

HasBanue, aBTOp
U TOJ U3/1aHUA
aBTOPCKOM
yueOHOU
MIPOrpaMMEbI, Ha
OCHOBE KOTOpOH
pa3paboTana
Pabouas
porpaMma

Xumus. Paboune nporpammel. [IpeameTHas nuHus yueOHUKOB I
E. Pym3utuca, ®@. I'. ®enpamana. 10-11kmaccel : yueOHOE
nocobue st obmieo0pa3zoBaTeabHbIX opranu3amuii / M.H.
AcanacreBa — 0a30BbIl ypOBeHb 3-¢ u3n.,, — M. :
[Tpoceemienue, 2020. — 48 c. ISBN978-5-09-074826-1

Lenu nanHo#
MIPOrpPaMMBbI
oOyueHus B
obyactu
hopMupoBaHHS
CHCTEMEI 3HAHHH,
YMEHHUH.

Jlannast pabovast mporpamMma peaim3yercsi B y4eOHHKaX JUIs
o0mieo0pazoBarenbHbIX yYupexaenuii aBTopoB . E. Pyasutuca u
Od. I'. Peapamana «Xumus. 10 kimace» u «Xumua.l1 kmacey.

Pabouas mporpamma ocBenaeT cojepxanre 00y4eHsi XMuMUHU B
10 u 11 xmaccax obmeobpazoBaTeNbHBIX opranu3anuii. OHa
paccuntana Ha 134 4 B rox (2 u B HeAemo0). Paboyas mporpamma
[0 XUMUH COCTaBJIEHA HA OCHOBE:

e @DyHIaMEHTaJIBHOTO sAIpa 00IIero 00pa3oOBaHMUS;

e denepanabHOrO rocyAapcTBEHHOTO 00Pa30BaTEIHHOTO
CTaHJapTa CpeIHero o0Iero oopa3oBaHus;

e [IporpamMmbl pa3BUTHUSI YHUBEPCAIBHBIX YUSOHBIX
JEUCTBUIA;

e [Iporpammbl JyXOBHO-HPABCTBEHHOTO Pa3BUTHS U
BOCIIUTAHUS TUYHOCTH.

XuMus Kak y4eOHBIH MpeIMeT BHOCHUT CYIIECTBEHHBIIN BKJIa/l B
BOCIIMTAHHE U Pa3BUTHE 00YJAIOIINXCS; OHA IPU3BaHA
BOOPYKUTh UX OCHOBAMU XMMHUECKUX 3HAHUI, HEOOXOIUMBIX
JUTSI TIOBCEHEBHOM KHU3HU, 3JI0)KUTh (DYHIaMEHT st
JANbHENIIET0 COBEPIICHCTBOBAHUS ITHX 3HAHUH, a TAaKKe
CHOocOOCTBOBATH 0€30IaCHOMY TIOBEICHUIO B OKPY KaIOIIeH cperie
1 OEpEeKHOMY OTHOIICHUIO K HEM.

Hacrosimas mporpaMMa BKJITFOYAET CIIECTYIONINE Pa3aeibl:

1) ocHOBHOE COJIepKAHKE;

2) TeMaTU4eCcKoe IJIaHUPOBAHUE,

3) yueOHO-MeToIuuecKoe 00eceyeHne yueOHOro mporecca;
4) oxHUTaeMbIe pe3yIbTaThl 00yUIECHUSI.

W3ydeHne XUMHUH Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHms




HaIlpaBJICHO HAJOCTUKCHHUC CIICAYOIINX ueneﬁ:

® OCBOCHME 3HAHUN O XMMUYECKOU COCTABJISIOLIECH
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, BAXKHEUIITNX
XUMHUYECKHUX MOHSITUAX, 3aKOHAX U TEOPHSIX;

¢ OBJAACHUC YMCHUAMU IMPUMCHSATDH MOJYUCHHBIC 3HAHUA
JUTsl OOBSICHEHUS Pa3HOOOPA3HBIX XUMHUYECKUX SIBJICHUM U
CBOICTB BEILIECTB, OLIEHKH POJIU XUMHUHU B Pa3BUTUHI
COBPEMEHHBIX TEXHOJIOTUN U MOJYYCHUH HOBBIX
MaTepuasos;

® pa3BHUTHE MTO3HABATENILHBIX HHTEPECOB U
MHTEJJIEKTYaJIbHBIX CIOCOOHOCTEH B mpoiiecce
CaMOCTOSITENIbHOTO MPUOOPETEHHSI XUMUUYECKUX 3HAHUHN C
MCIOJIb30BaHUEM PA3JIMYHBIX HCTOYHUKOB HH(OpMALIUH, B
TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIUTaHUE YOSKIEHHOCTU B TO3UTHUBHOU POJIH XUMUH B
JKU3HU COBPEMEHHOT0 00I11eCTBa, HEOOXOAUMOCTH
XUMHYCCKHU I'PaMOTHOT'O OTHOIICHHA K CBOEMY 310POBBIO
1 OKPYXAaIOIIEH Cpeae;

® [pUMEHEHHE MOJTYYCHHbIX 3HAHUN U YMEHUH IS
0€3011acHOr0 UCIIOIb30BAHMSI BEIIECTB M MAaTEPHAIIOB B
OBITY, CEJIbCKOM XO35IIICTBE U HA MPOU3BOJCTBE, PEILICHUS
MMPAKTUYCCKUX 3a1a4 B HOBCCZIHGBHOﬁ KH3HU,
IIPEAYIPEKIACHUS SIBICHUM, HAHOCSIIHUX Bpe 3J0POBBIO
YeJI0BEeKa U OKPYKAIOIEH cpelie.

3aa4yn TaHHOM
POrpaMMBbl
oOy4eHus B
oOnactu
¢dbopmupoBaHus
CHCTEMBI 3HAHHH,
YMEHUM.

Baxneiimeli 3anaueit 00y4eHus Ha dTare MoJydeHUs CPETHETO
o0m1ero o0pa3oBaHus SABJISETCSA MOJATOTOBKA 00yYaIOIIUXCS K
OCO3HAHHOMY BBIOOPY JaJbHEHIIIETO KU3ZHEHHOTO ITYTH.
OOyuaromuecst T10KHBI CAMOCTOSITEIIBHO UCIIOIh30BaTh
MPUOOPETEHHBIN B IIKOJIE OMBIT IEATEIHHOCTH B pEaIbHON
JKU3HU, 32 paMKaM# y4eOHOT0 mpoIiiecca.

OCHOBy IIO3HAaBaTCIbHBIX HCHHOCTGI\/JI COCTaBJIAIOT HAYYHBIC
SHAHUWA U HAYUYHBIC MCTOJbI ITO3HAHUA.

Pa3Butne mo3HaBaTeIbHEBIX HOEHHOCTHBIX OpI/IeHTaIII/Iﬁ
COJACPpKaHUA KypCa XUMHUHU IMMO3BOJIACT C(I)OpMPIpOBaTBI

e VYBaXHUTEIbLHOE OTHOIICHHUE K CO3PI,Z[8.TCHBHOI>1, TBOp‘-IGCKOﬁ
JACATCIIBHOCTH,
o [lonumanue HCO6XO,Z[I/IMOCTI/I 340pOBOTO 06pa3a KHU3HH,

® MOTPEeOHOCTH B O€3YCIOBHOM BHITIOJTHEHUH MPABUIT
0e30IacHOr0 HCIOJIL30BaHMUS BEIIECTB B IOBCEHEBHOM




JKHU3HU,

e CO3HATeNbHBIN BEIOOP Oyayeit mpodeccuoHanbHOM
JeSTeIBHOCTH.

e Kypc xumuu 0651a1aeT BO3SMOKHOCTSIMU JIJIS
(OPMHUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMEll, OCHOBY
KOTOPBIX COCTaBIISIOT MPOIleCcC OOIIEHUS ¥ TPaMOTHAs
peub, CIIOCOOCTBYIOIIHE:

® [IPAaBUJIbHOMY HCIIOJIb30BAHHIO XUMHYSCKOM
TEPMHUHOJIOTUH;

® Pa3BUTHIO HOTpe6HOCTI/I BCCTU AUAJIOT, BBICJTYIIUBATDH
MHCHHUC OIIIOHCHTA, Y4aCTBOBATh B JUCKYCCUU;

® PA3BUTUIO CIIOCOOHOCTH OTKPBLITO BBIPpAXKATb U
APTrYMCHTUPOBAHHO OTCTAaMBATh CBOXO TOYKY 3PCHUA.

Y4yebHo- Pynsutucl. E. Xumus: 11k, yue0, ansobuieodpas3onar,
METOIUYECKUI yupexnenuit / I'. E. Pynsutuc, @. F. ®enpaman. — M.: [Ipocse-
KOMILJIEKT. menne.2019r
Pa6ouue nporpammsl. [Ipenmernas nunus yueonuxos . E.
Pymsutuca, ®. I'. ®enpamana. 10-11kmaccrr: yuebHoe nocodue
Ju1s o01eoOpaszoBarenbHbIX opranu3anuii / M.H. AdanacbeBa —
6a30BbIil ypoBeHb 3-¢ u3a., —M.: [Ipocsemienue, 2020. — 48 c.
ISBN 978-5-09-074826-1
I'a p a H. H. Xumus: 3anaunuk ¢ «omomuukom»: 10—11km. /I1.
I1. Tapa, I1. U. I'abpyceBa. — M.: [IpocBenieHue.
Panenxwuii A. M. Xumus: quaaktaueckuid matepuan: 10—11
K. / A. M. Paneukuii. — M.: IIpocBemnienue.
I'apa H.H. Xumus. Ypoxku: 11xn. / H. H. I'apa. — M.
IIpocsemienue.
KommuectBo KonnuecTBo yueOHBIX 4acOB, HA KOTOPOE PACCUUTAHO U3yUCHHE
y4eOHBIX YacoB, Kypca — 70 yacoB (2 yaca B HEJIENIO U3 HUX 2 4 — pe3epBHOE
Ha KOTOpoe BpeMs)
paccuyuTaHo
W3yeHH7e IToBTOpenue kypca xumuu 10 knacca —2 4

gIpenMeTa, Kypca,
B TOM YHCJIE
TEMaTU4ECKOE
pacnpezeneHue
4acoB U
KOJIMYECTBO

1. Teopermueckue OCHOBBI XUMHH 38 U
2. HeopraHuyeckas Xumus 224
3. XUMHMA U KU3HBb 64

Pezepsnoe epems — 2 u




JacoB I [TpakTdeckux pador 3
MIPOBEICHUS
KoHTposbHBIX paboT 3
KOHTPOJIbHBIX,
1a00paTOPHBIX,
MPAKTUYECKUX
pabor.
Dopmbl Opranu3zanus yueOHoro mnpoiecca o Kypcey Xumus
OpraHuzaluu 11lnpennonaraer cienyroine GOpPMbI U UX COYETaHUE:
y4eOHOT0 .
Ypok u3ydeHus: HOBOTO MaTepuaia, KOMOMHHPOBAHHBINA YPOK,
mpotlecca.

DopMBbI TEKYIIETO
KOHTpPOJISI 3HAaHUU
y4aluxcs
(Texyrmit
KOHTPOJIb —
TEeKYINH,
YETBEPTHOU U
MOJIyrOA0BOM
KOHTpOJIb,
MIPOMEKYTOUHAS
aTTecTanus —
UTOT 3a YYCOHBIN
roj)

1abopaTopHbIE U MPAKTUUECKHE PaObOThl, YPOKU OBTOPEHUS U
KOHTPOJISI U3yYEHHOT'O IO TeME U KypPCY B LIEJIOM.

@DopMBI TEKYIIEro KOHTPOJISI 3HAHHI: CAMOCTOSTEIbHBIC Pa0OTHI;
(bpoHTANbHBIN 1 UHAUBUAYATbHBINA OMPOC; OTYETHI 110
MPAKTUYECKUM paboTam; TBOPUECKHE 3a/1aHus (3alIuTa
pedepaToB U MPOEKTOB, MOACTHUPOBAHUE MPOIIECCOB U OOBHEKTOB).

MeTtoauyecKkue acreKThl npenoaaBaHusd Kypca XUMHHU:

B pamkax npenojaBaHusi Kypca XMMHHM MOTYT ObITh OCBOEHBI 1
3¢ (HeKTUBHO UCTIOIB30BaHbI COBPEMEHHbIE HH(POPMAIIMOHHBIE U
KOMMYHHKAITMOHHBIE TEXHOJIOTUH (Ha 3JIEMEHTAPHOM YPOBHE).

O11eHOYHEBIE
CpencTBa
Paboueii
IIPOrPaMMBbI

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

Panenxuii A. M. Xumus: quaaktuueckuid matepuan: 10-11
ki1 / A. M. Pageuxuii. — M.: [IpocBemienue.

I'apaH. H Xumus. Ypoxu: 11xi. / H. H. I'apa. — M.
IIpocsemenune

C(I)OpMI/IpOBaHHOCTB HpCI[CTaBJ'ICHI/Iﬁ 0 MECTC XUMHH B COBpCMeHHOﬁ HaquOﬁ KapTUHEC

2. Ilnanupyemble pe3yJibTaThl

IIpeameTHbIe pe3yibTaThl (0230BbIil YPOBEHB):

MUpa; TOHUMaHKE POJIM XUMHUH B (POPMUPOBAHUU KPYTro30opa M (PyHKIIMOHAIBHOM

TpaMOTHOCTH YCJIOBCKA OJId PCHICHUA MMPAKTUYCCKUX 3aa4,

BJIAACHUEC OCHOBOIOJIAratOIMMMN XUMHUYCCKUMH IMTOHATUAMU, TCOPUAMHU, 3aKOHAMU U

3aKOHOMEPHOCTSIMU; YBEPEHHOE TMOJIb30BaHNE XUMUUECKOU TEPMUHOJIOTHEHN 1

CHUMBOJIUKOM;




¢ BJIAAICHUC OCHOBHLIMU MCTOJAMU HAYUYHOTO MMO3HAHUS, UCTIOJIb3YCMbIMU B XUMUU:
HaOJII0ZICHUE, 0N CAaHNE, U3MEPEHHUE, SKCIIEPUMEHT; YMEHHE 00padaThiBaTh, OOBICHITH
pe3yJIbTaThl IPOBEAEHHBIX ONBITOB U JIEIATh BBIBOBI; TOTOBHOCTh M CHOCOOHOCTH
IPUMEHSTh METO/IbI TIO3HAHUS MPH PEIICHUH MTPAKTUYCCKHUX 3a7ay;

e c(hOPMHUPOBAHHOCTb YMEHUS J1aBaTh KOJMUECTBEHHBIEC OLIEHKU M POBOIUTH PACUETHI 110
XUMHAYECKHM (hopMyJIaM U ypaBHEHUSIM;

e BJIQJICHHEC MPABWIAMH TEXHUKH O€30MMACHOCTH MPH UCIOJIb30BAHUN XUMHUYECKUX
BEILIECTB;

e c(hOpPMHUPOBAHHOCTb YMEHUS KIACCU(PHUIIMPOBATH OPraHMUECKUE BEIIECTBA U PEAKIUH T10
pa3HBIM IIPU3HAKAM;

o C(i)OpMI/IpOBaHHOCTb YMCHUA OIIMCBIBATH U PA3JINYaTh U3YUCHHBIC KJIACChI OPraHUYCCKUX
BCIICCTB,

e chOpPMHUPOBAHHOCTh YMEHUS JEIATh BBIBOJIbI, YMO3AKIIOUCHUS U3 HAOIIOCHUH,
XAMHYECKUX 3aKOHOMEPHOCTEM, MPOrHO3UPOBATh CBOMCTBA HEU3YUYEHHBIX BEIIECTB 110
AQHAJIOTMU C U3YyYEHHBIMU;

e c(hOpMHUPOBAHHOCTb YMEHUS CTPYKTYPUPOBATh N3yUYEHHBIN MaTepran i XUMUYECKYIO
UH(POPMALINIO, TIOTYIaEMYIO U3 PA3HBIX UCTOYHUKOB;

e chOpPMHPOBAHHOCTH COOCTBEHHOM MO3UIIMHU IO OTHOIICHUIO K XUMUYECKOM
uH(pOpMaIH, OTy4aeMON U3 Pa3HbIX HCTOYHUKOB;

e chopMHPOBAHHOCTH YMEHHMSI aHAJTM3UPOBAThH U OLIEHUBATH TTOCIIEACTBUS
MIPOU3BOJICTBEHHOMN 1 OBITOBOM JIEATENILHOCTH, CBSI3aHHOU € TIepepadoTKOM
OpTaHN4YCCKUX BCIICCTB,

® OBJaJACHUC OCHOBAMHU HAYYHOI'O MBIIIJICHUA, TEXHOJIOTHEH I/ICCJIC)IOB&TCJIBCKOﬁ u
HpOCKTHOﬁ ACATCIIbHOCTH,

L4 C(i)OpMI/IpOBaHHOCTL YMCHHA [TPOBOAUTL SKCTICPUMCHTBI p83HOI>'I JIUIAKTHYSCKOM
HAITPaBJICHHOCTH,

L C(bOpMI/II)OBaHHOCTB YMCHUA OKa3bIBATH MEPBYIO IMTOMOIIB ITPH OTPABJICHUAX, OKOTraX U
APYrux TpaBMax, CBA3aHHBIX C BCHICCTBAMHU U J'Ia60paTOpHBIM O60pyI[OBaHI/IeM.

MeTanpeameTHbie pe3yJabTaThbl:

L4 C(I)OpMI/IpOBaHHOCTB YMCHHS CTaBUTH LCJIM U HOBBIC 3a1a4U B yqe6e Y IIO3HABaTEIbLHOM
JACATCIIBHOCTH,

e OBJIaJICHUE MPUEMAMU CAMOCTOSITEIHHOTO TUTAHUPOBAHUS MTyTEH TOCTHKEHUS 1IETTH,
yMEHUs BBIOUPATh YPHEKTUBHBIE CTIOCOOBI PEIICHHS y4eOHBIX U TTO3HABATEBHBIX 33744,

e c(hOpMHUPOBAHHOCTb YMEHUSI COOTHOCUTH CBOU JICHCTBHS C TNIAHUPYEMBIMU
pe3ysbTaTamu;



e chopMHPOBAHHOCTH YMEHHSI OCYIIECTBIATH KOHTPOJb B MPOIIECCE JOCTHKCHHUS
pe3ynbTaTa, KOppEKTUPOBATh CBOU JACHCTBUS;

o C(i)OpMI/IpOBaHHOCTB YMCHUA OUCHUBATD IIPABUJIbHOCTDH BBIIIOJIHCHU A y‘le6HBIX 3aJa4d 1u
COOCTBEHHBIC BO3MOKHOCTHU HX peuicHuA;

e chopMHpPOBAaHHOCTH YMEHHSI aHATM3UPOBATH, KIaccu(puImpoBaTh, 00001aTh, BEIOUPATH
OCHOBAHHUS U KPUTEPUH JUTSl YCTAHOBIICHHS TPUYMHHO-CIICICTBEHHBIX CBSI3CH;

e chopMHPOBAaHHOCTH YMEHHUS IPHOOPETATH U IPUMEHATH HOBBIC 3HAHMUS;

¢ chopMHUPOBAHHOCTH YMEHHSI CO3/IaBATh MPOCTEHUININE MOJIEIIH, UCTIOIB30BATh CXEMBI,
TaOJIMLIbI, CHMBOJIBI 17151 pEIIeHHs] YIeOHBIX U MIO3HABATEIbHBIX 33/1a4;

® OBJIaICHUC HAa BBICOKOM YPOBHE€ CMBICJIOBBIM UYTCHHUEM HAaYYHBIX TCKCTOB,

e chopmupoBanHOCTE yMEeHHS 3()PEKTUBHO OPraHN30BBIBATH YUEOHOE COTPYAHUYECTBO U
COBMECTHYIO JCSITEILHOCTD, pab0TaTh HHAUBUAYATHHO C YIETOM OOIIMX HHTEPECOB;

o C(i)OpMI/IpOBaHHOCTb YMCHUA OCO3HAHHO HUCII0JIB30BATh PECUCBBIC CPECACTBA B
COOTBCTCTBUH C 3ala4aMH KOMMYHUKAIIUH;

® BBICOKMH YPOBEHb KOMIIETEHTHOCTHU B 00Onactu ucnosiszoBanus UKT;
e c(hOpMHUPOBAHHOCTH HKOJOTUUECKOT0 MBIIIUICHUS;

o Cq)OpMI/IpOBaHHOCTb YMCHUA IPUMCHATH B HO3HaBaTCHBHOﬁ, KOMMYHHKaTI/IBHOﬁ n
COHH&HBHOﬁ IMPAKTHUKE 3HAHHUA, ITOJYUCHHBIC IIPHU U3YYCHHUU ITPECAMCTA.

Juunocmmnule pezynomamoi:

e chOpPMHUPOBAHHOCTH MOJIOKUTEITHHOTO OTHOIICHHUS K XUMHUH, YTO O0YCIIOBIINBAET
MOTHBAIIUIO K yUeOHOU IeITeTbHOCTH B BBIOpaHHOMU cdepe;

L4 C(i)OpMPIpOBaHHOCTI) YMCHUS pCUIATh HpO6J’IeMH IMOUCKOBOI'0 U TBOPYECKOI'O XapaKTECpa,

e chopMHPOBAHHOCTH YMEHHUSI IPOBOJUTH CAMOAHAJIN3 U OCYIIECTBIISATH CAMOKOHTPOJIb U
CaMOOIICHKY Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH;

e c(hOPMHUPOBAHHOCTh TOTOBHOCTH CJIEJIOBATh HOPMaM MPHUPOJIO- U 310POBbE-
cOeperaroiero MoBeICHUS,

e copMHPOBAHHOCTH MPOYHBIX HABBIKOB, HAMPABICHHBIX Ha CAMOPa3BUTHE Yepe3
caMmo00pa30BaHNUE;

& chOpMHPOBAHHOCTH HABBIKOB MPOSIBIICHHS [T03HABATEIHON HHUIIMATHBEI B YIeOHOM
COTPYAHUYECTBE.

B pesyabTare n3yuenunsi yue0HOro npeamera «XuMus» Ha ypoBHe CpeHero o0mero
o0pa3oBaHusi Ha 0a30BOM YPOBHE BbINNYCKHUK HAYYUTCH:



pacKphIBaTh Ha MPUMEPAX POJIb XUMUH B (POPMUPOBAHHH COBPEMEHHOM HAayqHOMH
KapTUHBI MUPA U B IPAKTUYECKOHN NEATEIBHOCTH Y€JI0BEKa,;

JAEMOHCTPHUPOBATH HAa IIPUMEPAX B3AUMOCBA3b MCXKIY XHUMHEH U APpYruMu
CCTCCTBCHHBIMU HAYKaMU;

pacKpbIBaTh Ha PUMEPAX MOJIOKEHUS TEOPUU XUMHUUecKoro ctpoeHust A. M. bytneposa;

IIOHUMAThb (I)I/ISI/I‘ICCKI/Iﬁ CMBICIT IEPUOJUYECCKOI'O 3aKOHA Z[ n. MeHz[eneeBa M Ha €ro
OCHOBE OOBSACHATH 3aBUCUMOCTh CBOMCTB XMMHYECCKHUX IJICMCHTOB H O6pa3OBaHHbIX MU
BCIICCTB OT 3JICKTPOHHOI'O CTPOCHUA aTOMOB;,

OOBSICHATH IPUYMHBI MHOT00Opa3Hsl BEIECTB HA OCHOBE OOIUX MPEICTaBICHUNA 00 HX
COCTaBE U CTPOEHUH;

IIPUMEHATH [TPaBUJIa CUCTEMATUYECKON MEXAYHAPOJHOW HOMEHKIIATYPhI KaK CPEICTBa
pa3IuYeHUs U UACHTU(UKALIMY BELECTB 110 UX COCTaBY U CTPOCHUIO;

COCTaBJISITh MOJIEKYJIIPHBIE U CTPYKTYpPHBIE (DOPMYJIbI OPraHUYECKUX BEILIECTB KaK
HocuTenell uHpopMaIy O CTPOSHUH BEILECTBa, €ro CBOMCTBAX U MPUHAIJICKHOCTH K
OIIPEIEIEHHOMY KJIACCY COCIMHEHUN;

XapakTepru30BaTh OPraHUMYECKHE BEIIECTBA 10 COCTABY, CTPOCHHIO M CBOMCTBAM,
YCTaHaBJ'II/IBaTB HpI/I‘-II/IHHO-CJICIICTBCHHI)IC CBA3U Me>1<11y JTAHHBbIMHA XapaKTpI/ICTI/IKaMI/I
BEIIECTBA;

MPUBOAUTH MPUMEPHl XUMHUECKUX PEAKIIMK, PACKPBIBAIOIINX XapaKTEPHbBIC CBOMCTBA
TUMHAYHBIX NPEACTAaBUTEIEH KIAaCCOB OPraHMUECKUX BEIIECTB, C LETIbIO X
uaeHTU(UKAIMU U 00BICHEHUS 00J1aCTH MPUMEHEHHUS;

MMPOrHO3UPOBATH BO3BMOKHOCTH MPOTCKAHNUA XUMHUYCCKUX peaKIII/Iﬁ Ha OCHOBE 3HAHHU O
THUNAX XUMHUUYECKOM CBSI3U B MOJICKYJIaX pE€arcHTOB U UX peaKHHOHHOﬁ CHOCO6HOCTI/I;

HCIIOJIB30BAaTh 3HAHUA O COCTABEC, CTPOCHUU U XUMHUYICCKUX CBOMCTBAX BEIIESCTB JJIs UX
0e3011acHOTO IMPUMCHCHUS B HpaKTH‘{eCKOfI JCATCIBHOCTH,

IPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCIIOIb30BaHUS POIYKTOB NepepadoTKH HEPTH U
IIPUPOJIHOTO Ia3a, BEICOKOMOJIEKYIISIPHBIX COEIMHEHUH (TIOJIMATUIIEHA, CAHTETHUYECKOTO
KayuyKa, alleTaTHOI'0 BOJIOKHA);

MMPOBOAUTDH OIIBITHI IO PACIIO3HABAHUIO OPTraHNYCCKUX BCIICCTB (FJ'II/II_[epI/IHa, yKCYCHOﬁ
KHCJIOThI, HCTIPCACIIbHBIX JKUPOB, I'NNIFOKO3bI, KpaxMaJia, 66J’IKOB) B COCTaBE€ IMTHIICBBIX
MMPOAYKTOB U KOCMETHYCCKUX CPEIACTB,

BJIAJICTh MTPaBUIIAMH U pUEMaMu O6e30nacHoi paboThl ¢ XMMUYECKMMHU BEIIECTBAMU U
1a00paTOpHBIM 000PYI0OBaHUEM;

YCTaHAaBJIMBATh 3aBUCHUMOCTE CKOPOCTHU XHUMHYECKOM pPC€aKu U CMCUICHUA XUMHUYCCKOI'O
paBHOBECUSA OT pa3JIMIHBIX q)aKTOPOB C ICJIBIO OMMPEACTICHUA ONITUMAJIbHBIX YCJIOBI/Iﬁ
MPOTCKAHUA XUMHYCCKUX ITPOUCCCOB;



® [IPUBOJAUTH IIPUMEPHI TUAPOIIN3A COJIEH B IIOBCEIHEBHOM KU3HU YEIIOBEKA;

® MIPHUBOJAUTH IIPUMEPLI OKHUCIUTCIBbHO-BOCCTAHOBHUTECIIbHBIX peaKI_[I/Iﬁ B IIpHUpoac,
MMPOU3BOACTBCHHBIX NMPOHCCCAX U KU3HCACATCIBHOCTH OPraHU3MOB,

® [IPUBOAMTH MPUMEPHI XUMUYECKUX PEaKINi, PACKPBHIBAIOLINX OOIINE XUMHUECKUE
CBOICTBA IIPOCTHIX BELIECTB — METAUIOB U HEMETAJLIOB;

® [POBOJUTH PACUETHI HA HAXOXKACHHUE MOJICKYIISIPHOM OPMYJIbI YTIEBOI0POAA O
MPOJIYKTaM CTOPAHUS U 10 €r0 OTHOCUTEIBHOMN TNIOTHOCTH U MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJISIIUX B €r0 COCTAB;

® BJIAACTH IIpaBUJIaMU 0e30IacHoro 06pameHI/151 C CAKNMHU, TOPIOYUMHU U TOKCUIHBIMU
BCIIECTBAMH, CPpEACTBaAMU OBITOBOM XHUMUU,

®  OCYIIECTBIISATH MOMCK XUMUYECKON MHPOpMAIINH 110 Ha3BAaHUSAM, HJIEHTH(HUKATOpaM,
CTPYKTYpPHBIM (hOpMysIaM BEIIECTB;

® KPHUTHUYCCKU OLICHUBATh M HHTEPIPETUPOBATH XUMUUYECKYIO HHPOPMAITHIO,
COJIeprKallyocsi B COOOIIEHHIX CPEJICTB MaccoBoi nHbopMaluu, pecypcax HrepHera,
HAYYHO-TIOMYJISIPHBIX CTaThsIX, C TOYKU 3PEHUS €CTECTBEHHO-HAY4YHOI KOPPEKTHOCTHU B
LEJSIX BBISIBICHUS OMIMOOYHBIX CYXACHUN U (OpMUPOBAHUS COOCTBEHHOM MO3UIINU;

® [PEICTABIATH IYTH PEUICHUS TTI00AIBHBIX MPOOIIEM, CTOSIINX Nepe YeTI0BEYECTBOM
(9KOJIOTUYECKHX, SHEPTETUYECKHX, CHIPBEBBIX ), U POJIb XUMHH B PEIICHUHU 3TUX MTPOOIIEM.

BLIHyCKHHK MOJYYUT BO3MOKHOCTb HAYYUTHCH

® WUIIOCTPUPOBATH IPUMEPAMH CTAHOBIICHUE U SBOIOIUIO OPTAHMYECKON XUMUM KaK
HAyKH Ha Pa3IMYHBIX UCTOPHUUECKUX dTarax e€ pa3BUTHUS;

® HCHOJIb30BATh METOJAbI HAYYHOI'O ITO3HAHUS IIPH BBIITIOJIHCHUU IIPOCKTOB U yqe6Ho-
HCCICAOBATCIILCKUX 3aaa4 110 U3YYCHHUIO CBOfICTB, CII0cO00B MOJIYUYCHUA U
Ppacrio3HaBaHUA OPraHUYCCKUX BCIICCTB;

®  OOBSICHATH MPUPOAY U CIIOCOOBI 00pa30BaHUSI XUMUUYECKOM CBSI3U: KOBAaJICHTHOMN
(TOMsIpHOM, HEMONIAPHOI ), HOHHOM, METAIITNYECKON, BOJIOPOAHON — C LIETIBIO
ONPENEIEHUS XUMUYECKOW aKTUBHOCTH BEILIECTB;

¢ YCTAaHABJIMBATb '’CHETUYCCKYIO CBA3b MCK/Y KJIaCCaMH OPraHNYCCKUX BCIICCTB JJIA
000CHOBaHHUS HpI/IHHI/IHI/IaJIBHOfI BO3MOXXHOCTH ITOJIYYCHUSA OPTaHUICCKUX COGHI/IHGHI/Iﬁ
3aIaHHOT'O COCTaBa U CTPOCHUS;

®  YCTaHABIIMBATH B3aUMOCBSI3U MEXKY (DaKTaMH U TEOPHUEH, MPUIUHON U CIEICTBUEM TIPU
aHaJn3e MPoOJEMHBIX CUTyaIluid 1 000CHOBAHWY MTPUHUMAEMBIX PEIICHUH HAa OCHOBE
XAMHUYECKUX 3HAHUU.



3.Conep:xkanue yueOHOro npeamera, Kypca

Baxneie XuMU4eCKre MOHATUS U 3aKOHBI. XMMUYECKUHN 3JIEMEHT. ATOMHBINA HOMED.
MaccoBoe uncio. Hyknuasl. Pagnonyknuasl. 130Tomnsl.

3aKOH COXpaHEHHUsI MacChl BEMIECTB. 3aKOH COXPaHEHUs U IpeBpaleHus sHepruu. Jledexr
Macchl.

[Tepuonuueckuii 3aKoH. DneKTpoHHas KoHpuUrypauus. ['padudeckas anekTpoHHas
bopmyna.pacnpeeseHie JMEKTPOHOB B aTOMaX 3JI€MEHTOB MaJIbIX M OOJBIINX MEPUOJIOB, S-,p-
,d- u f- snementsl. JlanTaHoUABl. AKTHHOUABL. VICKYCCTBEHHO IOJTy4EHHBIC SJIEMEHTBHI.
BanentHocTs. BasleHTHBIE BOBMOXXHOCTH aTOMOB. BOJOpOIHBIE COCIMHEHUS.

Crpoenue Bemiectsa. Monnast cBsi3b. KoBasieHTHas (TOJIsipHAst U HETIOJSIPHAs) CBS3b.
OnexTpoHHas Gpopmyna. Merannueckas cBsi3b. BogopoaHas cBs3b.

['uOpunn3anyst aTOMHBIX OpOUTANIEH.

Kpucranisl: aTOMHbIE, MOJIEKYJIIpHBIE, HOHHBIE, METANINYECKUE. DIIeMEHTapHas S4eiKa.
[Momumopdusm. [Tomumopdusie Momudukanun. Amnorponus. M3omepus. ['omonorus.
XUMHUUYECKUHN CUHTE3.

Xumunyeckue peakiui. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuy. Peakuuu

Pa3I0KEHUSICOCTUHEHH S, 3aMEILIEHUS, OOMEeHa. DK30TepMUYECKUE U SHOTEPMHUECKUE
peakiuu. OOpatumMbie 1 HeoOpaTUMbIe peakiuu. TermioBoit adhdexT peakuuu. 3akoH ['ecca.
Tepmoxumuueckue ypaBHeHus. Termora oOpa3zoBanus. TemioTa cropaHusi.

CKOpOoCTbh XMMHUYECKOHN peakliMi. AKTUBUPOBAHHbIN KOMILIEKC. 3aKOH JIEHCTBYIOLIMX Macc.
Kunernyeckoe ypaBHEHUE PEAKIIMH.

Karanuz. Katanuzarop. Uaru6utop. 'oMoreHHsiii 1 reTeporeHsbiii katanus. Katanuruueckue
peaxkuuu.

Xumnueckoe paBHoBecue. [Ipunnun Jle Hlarense.

PactBopsl. [lucnepcubie cucteMsl. PactBopsl. ['pyOonucnepcHbie cucTeMsl (CyClieH3uu |
smynbenn). Kommouaaeie pacTBOpHI (30511). A3PO30JIH.

CriocoOb! BeIpaXXeHHs KOHIIEHTPALMU pacTBOPOB. MoJisipHas KOHIEHTpALUs (MOJISIPHOCTB).
DNEeKTPOIAUTHL. DNeKTpoinTudeckas nucconnanusd. Crenens aucconuanuu. Koncranra
nucconuanuu. Bogopoasslii mokasarens. Peakiiun HOHHOro oOMeHa.

I'maponn3 opraHMYecKrX BEIIECTB. [ MAPOIN3 COJEH.

DneKTpoXUMHUECKHe peakiuu. ['apBaHnuecKnil aneMeHT. DinekTpoasl. AHox. Karon.
AKKyMyAsTOp. TOMIMBHBIN 37IEMEHT. DIEKTPOXUMHUSL.

Psan cTanIapTHBIX MEKTPOAHBIX MOTeHIHaNo0B. CraHgapTHble ycinoBusa. CTaHIapTHBIN
BOJOPOJHBIN IEKTPOI.

Koppo3us metaninos. Xumudeckasi U 2J1EKTPOXUMHUUYECKast KOPPO3Usl.

DIIEKTPONIN3. DIEKTPOJIN3 BOJHBIX PACTBOPOB. DIEKTPOJINA3 PACIIIIABOB.

Heoprannyeckasi Xumus

Mertamibl. CriocoObI ToSTydeHus] MeTAIIOB. JIeTkue u TsokEnbie MeTallIbl. JIerkoruiaBkue u
tyrofilaBkue Metauibl. Metamnieckue 3j1eMeHThl A- u b-rpynn. Mens. Luak. Tutan. Xpom.
Keneso. Hukens. [1naTuna.

Cmnasel. Jlerupyromue no6aBku. Yepueie metamnsl. L{BeTHbie MeTambl. YyryH. Crans.
JlernpoBaHHBIE CTaNIH.

Oxcupl ¥ THAPOKCHIBI METAILIIOB.

Hewmeramnsl. [IpocThie BenecTBa — HeMmeTawibl. Yiiepoa. Kpemuawnii. A3zot. docdop.
Kucnopona. Cepa. @rop. Xinop.



Kucnorusie okcuasl. Kucnopoaconaepsxkaiiue kuciotel. CepHast KUCIOTa. A30THAsI KUCIIOTA.
Bopopoansie coetnHeHUs: HEMETAJUIOB.

['eneTnyeckasi CBSA3b HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB.

XuMHus 4 )KU3Hb

Xumudeckasi IpOMBIIUICHHOCTh. XUMHYECKasi TEXHOJIOTUS.

XHMHUKO — TEXHOJOTHYECKHE TPUHIIMITBI POMBIIUIEHHOTO MOJTY4YeHUs MeTaioB. UepHas
metamutyprus. [IpousBojictBo uyryna. [lomennas neusb. Arnomepanus. [IpousBoactso cranu.
Kucnoponusiit kouBeptop. bezorxonHnoe npous3BoaCTBO.

Xumus B ObiTy. [IpoaykTel nutanus. beitoBas xumus. OTeI0YHbIE MAaTEPHUAIIBI.
JlexapcTBeHHbIE penapaThl. DKOJIOTUYECKU MOHUTOPUHT. [IpenenbHo gomycTUMble
KOHIICHTpAI1H.



4.Y4eOHO-TeMaTHYeCKoe MJIAHUPOBAHNE

Ne Ne Hassanue tem u ypokoB | Koisi-Bo | OCHOBHBIE BU/IbI CpenctBa

Ypoka | ypoka YPOKOB | yueOHOI 00y4eHUs1, B TOM
B JESATeIbHOCTH unciie UKT
reme y4aruxcs

1 1 [ToBTOpEHUE Kypca 1 [TpuBoasT cBOM https://resh.edu.ru
xumun 10 Kxiracca 3HAHHS B https://infourok.ru

OTIPEIENEHHYTO https://foxford.ru/
CHCTEMY
2 2 [ToBTOpEHUE Kypca 1 [TpuBoasT cBOM https://resh.edu.ru
xumun 10 Kxiracca 3HAHHS B https://infourok.ru
OTIpe/IENeH YO https://foxford.ru/
cucTemy
Teopernyeckue 0CHOBBI XUMUH (38 1)
1.1 BaxkHeHIIMe XUMUYECKUE TTOHATHUS U 3aKOHBI (84)
3 1 XuMHUYECKu# 3aeMeHT. | 1 HaseiBare Bakueiimme | https://resh.edu.ru
Hyknuner. M30Toms. XapaKTEePUCTHKH https://infourok.ru
XUMIIECKOro https://foxford.ru/
DJIEMEHTA.
OOBSCHATH pa3nine
MEXy TOHATUSAMHU
«XUMHUYECKUHN
DIIEMEHTY, KHYKIH]»,
«U30TOID».

4 2 3aKOHBI COXpaHEHUS 1 [TpuMeHsTh 3aKOH https://resh.edu.ru
Macchl U SHEPTUHU B COXpPaHEHHs MacChl https://infourok.ru
S BeIIeCTB MK https://foxford.ru/

COCTaBJICHUHU
ypaBHEHUU
XAMHUYECKHX PEaAKIUM.

5 3 [Tepuoawueckwmii 3akoH. | 1 Onpenensarsb https://resh.edu.ru
Pacnpenencane MaKCHMAJTbHO https://infourok.ru
3IEKTPOHOB B aTOMaX BO3MOYKHOE JHCIIO https://foxford.ru/

g 3IIEMEHTOB MaJIbIX AIIEKTPOHOB Ha

HIEPHOJIOB.

HHEPreTUUICCKOM
YPOBHE.

3amnmceIBaTh
rpaduyeckue
AIIEKTPOHHBIC




No No HasBanue tem u ypokoB | Kon-Bo | OCHOBHBIE BUbI CpenctBa
YpoKa | ypoka YPOKOB | y4eOHOIA o0OydeHus1, B TOM
B JESATEIbHOCTH unciie UKT
eme yUaIIHIXCS
dbopmysl S- U p-
3JICMEHTOB.
6 4 Pacnipenenenue 1 XapakTepr3oBaTh https://resh.edu.ru
JJICKTPOHOB B aTOMaX nopsitok 3amonsenns | https://infourok.ru
OO0JIBIINX IEPHOIOB IIEKTPOHAMH https://foxford.ru/
IHEPreTUICCKUX
YPOBHEH U
[OJIypOBHEH B aTOMax.
3anuceiBaTh
rpaduueckue
dopmyisl atomMoB -
3JICMEHTOB.
7 5 Pacnpenencuue 1 XapakTepHu30BaTh https://resh.edu.ru
JJICKTPOHOB B aTOMaX nopsiiok 3amonsenns | https://infourok.ru
OOJIBIIIMX [IEPHOJIOB SIICKTPOHAMH https://foxford.ru/
SHEPreTUICCKUX
YPOBHEH U
MOJIypOBHEH B aTOMax.
3anuceiBaTh
rpaguyeckue
dopmyisl aToMOB -
3JICMEHTOB.
8 6 [Tonoxenue B 1 OOBACHSTD, B UéM https://resh.edu.ru
TIEpPHOIYECKOi 3aKITF0YAeTCS https://infourok.ru
CHCTEMe BOJIOPO/IA, (usHUecKuit CMBICT https://foxford.ru/
JIAHTaHOM/IOB, MOHATHS
AKTHHOM/IOB U «BAJICHTHOCTBY.
UCKYCCTBEHHO
HOJTy4YECHHBIX 3JIEMEHTOB
9 7 BanentHocts 1 1 OOBACHSTD, YeM https://resh.edu.ru
BaJICHTHBIE OIIPENENSIOTCS https://infourok.ru
BO3MOYXHOCTH aTOMOB. BaJICHTHbIE https://foxford.ru/
8 BO3MOKHOCTH aTOMOB
Pa3HBIX DJIEMEHTOB.
10 8 Oboowarowuii ypok no | 1 CocTaBIsATh https://resh.edu.ru
meme «Baoicneiiuue rpaduyeckue https://infourok.ru

XumuuecKue nonamusn

AIIEKTPOHHbBIE

https://foxford.ru/




Ne
ypoKa

Ne
ypoKa

TEMC

Ha3zBanue tem u ypokoB

Kom-Bo
YPOKOB

OCHOBHBIE BUIBI
yueOHO
JIeITEIIbHOCTU
yYanmxcst

CpenctBa
o0OydeHus1, B TOM
yucne UKT

U 3A4KOHbBL)

dbopMyIibI a30Ta,
docdopa, kuciopoaa
U CEpBI, a TAKKE
XapaKTepUu30BaTh
WU3MEHECHHS PaJINyCOB
aTOMOB XHMHUYECKHX
AJIEMEHTOB TIO
nepuojiaM u A-
rpyrmmam
MIEPUOINYECKOMN
TaOJIU LB

1.2. Ctpoenue BemecTBa (74)

11

OCHOBHBIE BUJIBI
XUMHYECKOU CBSI3H.
HMonnas n koBaJiIeHTHAS
CBSA3b.

1

OOBICHATL MEXaHU3M
00pa3oBaHusi MOHHOM
¥ KOBAJICHTHOM CBS3H
1 0COOEHHOCTH
(bUBUYECKUX CBOMCTB
HOHHBIX U
KOBaJIEHTHBIX
COCIUHCHMHI.
CocTaBisTh
AJIEKTPOHHBIE
(hopMyITBI MOJIEKYIT
KOBaJIEHTHBIX
CO€IUHEHMH.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

12

Mertannuueckas CBA3b.
Bonopoanas cBs3b.

OOBACHATH MEXaHU3M
o0Opa3oBaHus
BOJIOPOJTHOU U
METaJUINYECKON CBSA3U
1 3aBHCHMOCTH
CBOWCTB BeIIECTBA OT
BUJIa XUMHYECKOH
CBSI3H.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

13

IIpocTtpaHcTBEHHOE
CTPOEHHUE MOJIEKYIL.

OOBsCHATE
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJICKYJT
OpTaHUYECKHUX U
HEOPraHUYECKUX

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/




No No HasBanue tem u ypokoB | Kon-Bo | OCHOBHBIE BUbI CpenctBa
YpoKa | ypoka YPOKOB | y4eOHOIA o0OydeHus1, B TOM
B JIESITEIIbHOCTH yucne UKT
Teme YUaIIAXCSI
COCIMHEHUH C
MIOMOIIIBIO
MpEJCTaBICHUN O
rUOpUIU3AIHT
opOuTanei.

14 4 Crpoenwue Kpuctamwios. | 1 OOBACHSATH https://resh.edu.ru
Kpucraimnmmaeckue 3aBrcuMocTh cBoiicts | Nttps://infourok.ru
pELIEeTKH. BEIIIECTBA OT THIIA €T0 https://foxford.ru/

KPUCTAJUIMYECKOU
pPELIETKY.

15 5 [MpuunHb 1 O6wbsicusth nmpuunnbl | https://resh.edu.ru
MHOT000Pa3Hs BEIIECTB. MHOT000pa3us https://infourok.ru

BELECTE https://foxford.ru/

16 6 Oéboowaromuit ypox no | 1 [TpuBecTH 3HAHUS https://resh.edu.ru
meme «Cmpoenue [OJTyYEHHBIE TIPH https://infourok.ru
sewecmear U3YYCHHH TEMBI B https://foxford.ru/

OIpE/ICIICHHYIO
CHCTEMY

17 7 Kontpoabsnasi padora |1
Ne 1 mo Temam
«Baxkueimue
XUMHYECKHe MOHATHUS
¥ 3aKOHBD» U
«CTpoeHne BelecTBa»

1.3. Xumun4eckue peaknuu (64)
18 1 Knaccudukanus 1 [TepeuncnsTs https://resh.edu.ru

XUMHUYCCKUX peaKLII/Iﬁ

MPU3HAKH, 110
KOTOPBIM
KJ1acCU(PUIUPYIOT
XUMUYECKHUE PEAKITHH.

OOBACHATDH CYLTHOCTD
XAMHUYECKOW PEaKIUH.

CoCTaBiIATh
YpaBHECHHUS

XAMHYECKHUX PEaKIUi,

https://infourok.ru
https://foxford.ru/




Ne
ypoKa

Ne
ypoKa

TEMC

Ha3zBanue tem u ypokoB

Kom-Bo
YPOKOB

OCHOBHBIE BUIBI
yueOHO
JIeITEIIbHOCTU
yYanmxcst

CpenctBa
o0OydeHus1, B TOM
yucne UKT

OTHOCSIIIIUXCS K
ONpEAECIEHHOMY THUITY.

19

Knaccudukanus
XUMHYECKHUX PeaKui

[Tepeuncnars
MPU3HAKH, TIO
KOTOPBIM
KJIacCU(PHUITUPYIOT
XUMHUYECKUE PEAKIIH.

OOBACHATD CYLTHOCTD
XUMHUYECKON pPEeaKIuu.

CocraBisTh
YpaBHEHHS
XUMHYCCKHUX PEaAKIIHM,
OTHOCSIIHUXCS K
OIpeIeIIEHHOMY THUITY.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

20

CKOpOCTh XMMHUYECKUX
peakiui

OOBACHATE BIUSIHHUE
KOHIIEHTpaLHi
peareHToB Ha
CKOpPOCTb TOMOT€HHBIX
U TETEPOTCHHBIX
peaKkuui.

OOBACHATH BIUSHUE
pa3anyYHbIX (PaKTOPOB
Ha CKOpPOCTb
XAMHYECKON PEaKIUu,
a TaKKe 3HaYCHHE
IIPUMEHEHHUS
KaTaJau3aToOpoB U
MHTUOUTOPOB Ha
IIPAKTHKE.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

21 ¢

Karamus.

OOBACHATH BIUSHUE
pa3NUYHbIX (PaKTOPOB
Ha CKOPOCTb
XUMHYECKON PEaKINH,
a TaK)Ke 3HAYCHUE
IIPUMEHEHNUS

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/




Ne
ypoKa

Ne
ypoKa

TEMC

Ha3zBanue tem u ypokoB

Kom-Bo
YPOKOB

OCHOBHBIE BUIBI
yueOHO
JIeITEIIbHOCTU
yYanmxcst

CpenctBa
o0OydeHus1, B TOM
yucne UKT

KaTaJIu3aToOpoB U
MHIMOUTOPOB HA
IIPAKTHKE.

22

XUMHYECKOE
PaBHOBECHE U YCIIOBUS
€ro CMEIIEHU

OOBCHATEH BIUSIHUE
M3MEHEHUS
KOHIICHTPAIIUU OJTHOTO
U3 pearupyronmx
BEIIIECTB,
TEMIIEPATYPHI U
JIaBJICHUS HA
CMEILEHUE
XAMHYECKOTO
paBHOBECHSI

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

23

Obo6warowuil ypok no
meme «Xumuueckue
peaxkyuuy

[IpuBecTr 3HaHUS
MOJyYECHHBIE MIPU
M3y4YEHUU TEMBI B
ONpENIETICHHYIO
CUCTEMY

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

1.4. PacTBOpBI

(10 1)

24

I[I/ICHCpCHBIe CHUCTCMBI

1

Omnpenenars noHsATHE
«aucnepcHas
CUCTEMAY.
XapakTepHu3oBaTh
CBOMCTBA Pa3IN4YHbIX
BUJ0B JUCIICPCHBIX
CHUCTEM, YKa3bIBaTh
MPUYHUHBI KOAryJIsaqunu
KOJUJIOMJIOB U
3HAYEHHUE ITOTO
SBJICHUS.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

25

CriocoOb! BBIpaXKEHUS
KOHIICHTPAIUH
pacTBOPOB.

Omnpenenars NoHATHE
«aucnepcHas
CUCTEMAY.
XapakTepru3oBaTh
CBOMCTBA Pa3Iu4YHbIX
BUJIOB JUCIIEPCHBIX
CHUCTEM, YKa3bIBaTh

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/




Ne
ypoKa

Ne
ypoKa

TEMC

Hassanue TeM 1 ypokoB

Kom-Bo
YPOKOB

OCHOBHBIE BUIBI
yueOHO
JIeITEIIbHOCTU
yYanmxcst

CpenctBa
00y4YeHHs, B TOM
yucne UKT

MMPUYUHBI KOAryJsiunu
KOJITTOUJO0B 1
3HA4YCHHUEC OTOI'O
SABJICHUS.

26

Pemenue 3anay no teme
«PactBopb»

Pemrate 3agaun Ha
MPUTOTOBJICHUE
pactBopa
onpeaenEHHON
MOJISIPHOM
KOHIICHTPAIIUH.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

27

IIpakTnyeckas padora
Nel «IIpuroroBienue
PacTBOPOB C 3aIaHHOI
MOJISIPHOM
KOHIIEeHTpanuein»

['oToBuUTH pacTBOp
3aJJaHHOM MOJISIPHOM
KOHIIEHTPaLWH.

28

DIEeKTPOTUTHIECKAS
JICCOTIHAITHSI.
Bonxopoansrit
1OKa3areb.

OOBSCHATH, IOYEMY
PacTBOPHI BELIECTB C
WOHHOW U
KOBAJICHTHOM
MIOJISIPHOM CBA3BIO
IIPOBOJAT
JJIIEKTPUYECKUHN TOK.
Omnpenensars pH cpenst
C IOMOIIBIO
YHUBEPCAIBHOTO
WHJUKATOpa.

OOBICHATH C TO3UIIUN
TEOPUH
AIEKTPOIUTAYECKOMN
JIACCOITUAITAN
CYILIHOCTh
XUMHUYECKUX PEaKIUH,
MPOTEKAIOIIUX B
BOJIHOM cpene.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

29

Peakmun nonsoro

CocTaBnsaTh HOIHEIC U
COKpaH_[éHHBIe HOHHBIC

https://resh.edu.ru
https://infourok.ru




Ne
ypoKa

Ne
ypoKa

TEMC

Ha3zBanue tem u ypokoB

Kom-Bo
YPOKOB

OCHOBHBIE BUIBI
yueOHO
JIeITEIIbHOCTU
yYanmxcst

CpenctBa
o0OydeHus1, B TOM
yucne UKT

oOmMmena

YpaBHEHUS PEaKLU,
XapaKTEPHU3YIOIINX
OCHOBHBIC CBOMCTBA
Ba)KHEHIIINX KJIACCOB
HEOPraHUYECKUX
COCIHEHUH.

https://foxford.ru/

30

Peaknuy noHHOTO
oOMeHa

CocTaBiIITh TOJHBIC U
COKpaIllEHHbIE HOHHBIE
YpaBHEHUS PEaKIUN,
XapaKkTepU3YIOLINX
OCHOBHEIC CBOMCTBA
Ba)KHEHUIIINX KJIaCCOB
HEOPraHUYECKUX
COeJIMHEHU.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

31

I'mpaponus
OPraHUYECKHUX U
HEOPraHUYECKUX
COEIMHEHUI.

Onpenenars peakuio
Cpenbl pacTBOpa COJIN
B BoJie. COCTaBIIATh
ypaBHEHUS peaKLuii
TUIPOIIH3a
OpraHN4YCCKUX U
HCOPTaHUYICCKUX
BEILIECTB

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

32

I'maponus
OpFaHI/I‘-IGCKI/IX u
HeopFaHI/I‘ISCKI/IX
CO€IUHEHMI.

Onpenensats peakiuio
CpeIbl pacTBOpa COJH
B Bojie. CocTaBmsITh
ypaBHEHHUS peaKuit
THIPOITN3a
OpraHUYeCKHUX U
HEOPraHUYECKUX
BEIICCTB

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

33

10

Obo6warowuil ypok no
meme «Pacmeopur)

[TpuBecTH 3HaHUSA
MOJTy9YeHHBIE TIPU
W3YyYEHUH TEMBI B
OTpe/IeNIEHHYIO
cucTeMy

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

1.5. Dnekrpoxumudeckue peakuuu (7 4)




No No HasBanue tem u ypokoB | Kon-Bo | OCHOBHBIE BUbI CpenctBa
YpoKa | ypoka YPOKOB | y4eOHOIA o0OydeHus1, B TOM
B JIESITEIIbHOCTH yucne UKT
TeMe
YUaIIAXCSI
34 1 XuMHYECKUe 1 OOBSCHSTD IPUHITHIT https://resh.edu.ru
WCTOYHUKH TOKA paboThI https://infourok.ru
FAIThBAHIYECKOro https://foxford.ru/
3JIEMEHTA.
35 2 Psi craHmapTHBIX 1 OOBACHATD, KaK https://resh.edu.ru
IIEKTPOIHBIX yerpoen cranmaprabii | https://infourok.ru
[OTEHIIHAIIOB. BOJIOPOHBIHA https://foxford.ru/
IIEKTPO/I.
[Tonb30BaThCs PAIOM
CTaHIapPTHBIX
SIIEKTPOTHBIX
MOTEHI[HAJIOB.
36 3 Koppo3sus meTamioB u 1 OTtnuyath https://resh.edu.ru
ee IpelynpeK/IeHHE. XUMHYECKYIO https://infourok.ru
KOPPO3HIO OT https://foxford.ru/
AIEKTPOXUMHUYECKOM.
OOBSCHATH IPUHIIHITHI
3aIUTHI
METAJUTNIECKUX
U3JICNTUI OT KOPPO3UH
37 4 DnekTponus 1 OOBSICHATH, KaKue https://resh.edu.ru
npoueccs mporcxomst | Nttps://infourok.ru
Ha KaTOJE U aHO/E https://foxford.ru/
TIPU DIIEKTPOJIN3E
pacriaBoB U
pacTBOpPOB COJIEH.
CocraBnsTh
CyMMapHbIe
YpaBHEHUS peaKIUid
AIIEKTPOIIH3A
38 5 DIeKTpoIn3 OOBSCHSTD, KaKue https://resh.edu.ru

MIPOLIECCHI TPOUCXOJIAT
Ha KaToJie ¥ aHOJIe
IIPU DJIEKTPOIIH3E
pacIiaBoB 1
pacTBOPOB COJIEH.

https://infourok.ru
https://foxford.ru/




No No HasBanue tem u ypokoB | Kon-Bo | OCHOBHBIE BUbI CpenctBa
YpoKa | ypoka YPOKOB | y4eOHOIA o0OydeHus1, B TOM
B JIESITEIIbHOCTH yucne UKT
Teme y4amuxcs
CocraBnsiTh
CyMMapHbIC
ypaBHEHHUS peaKuit
AIIEKTPOIIHU3A
39 6 Oboowaromuit ypox no | 1 [TpuBecTH 3HaHUS https://resh.edu.ru
meme [10JTy4CHHBIC TIPU https://infourok.ru
«Inekmpoxumuueckue W3Y4YECHUU TEMBI B https://foxford.ru/
peakyuuy OTpeIeNIEHHYIO
CUCTEMY
40 7 KonTposbHasi paora |1
Ne2 mo remam
«XuMHUYecKue
peakuum»,
«PacTBOpBI»,
«IJIEKTPOXUMHUYECKHE
peakuum»
2. Heoprannueckasi xumus (22 4)
2.1. Meranasi (12 u)
41 1 OOmas xapakrepuctuka | 1 XapakTepr30BaTh https://resh.edu.ru
U CIIOCOOBI TIOJTYYESHHUS o0IIre CBOWCTBA https://infourok.ru
METAIIIOB. METAIIIOB I https://foxford.ru/
Pa3bACHATH X Ha
OCHOBE
MPEJICTaBICHUI O
CTPOEHUU aTOMOB
METaJIJIOB,
METAJUTNYECKOM CBSI3U
Y METAJUTMYECKON
KPUCTAJUIMYECKOU
peLIETKE.
Nnnroctpuposats
8 IIpUMepaMu CIOCOObI
MOJTyYEHUSI METAIIJIOB.
42 2 00630p metaumuecknx | 1 XapakTepHu30BaTh https://resh.edu.ru

https://infourok.ru




No No HasBanue tem u ypokoB | Kon-Bo | OCHOBHBIE BUbI CpenctBa
YpoKa | ypoka YPOKOB | y4eOHOIA o0OydeHus1, B TOM
B JESATEIbHOCTH unciie UKT
Teme y4amuxcs
SJIEMEHTOB A - TPYIIII xuMudeckue cBorictea | https://foxford.ru/
MertamioB IA—IIA-
TpyNI U aTlOMUHUS,
COCTaBIISITh
COOTBETCTBYIOILILE
YpaBHEHHUS PEaKIuil.

43 3 OO61mmit 0630p 1 OOBACHSTH https://resh.edu.ru
METALTMIECKHX 0COOEHHOCTH https://infourok.ru
aneMeHToB b — rpymi. CTPOCHHUS aTOMOB https://foxford.ru/

XUMHYECKHX
2JIEMEHTOB b-rpynn
MEPUOINYECKOMN
cucremsl /. U.
Menneneena.

44 4 Meb. 1 CocraBisTh https://resh.edu.ru
ypasrenns peakmuit, | https://infourok.ru
XapaKTePH3YIOIINX https://foxford.ru/
CBOMCTBa MEJIH,
[[MHKA, TUTaHa, XpOMa,
xKernesa.

45 5 [{uHK. 1 CocraBisth https://resh.edu.ru
ypaBrenus peakiuit, | https://infourok.ru
XapaKTePH3YIOIIIX https://foxford.ru/
CBOMCTBA MEJIH,
[IWHKA, THTaHA, XPOMa,
JKenesa.

46 6 Turtan u Xpom. 1 CocTaBisTh https://resh.edu.ru
ypasrenns peakmir, | https://infourok.ru
XapaKTEPH3YIONINX https://foxford.ru/
CBOMCTBa MEJIH,
[[MHKA, THTaHa, XpOMa,
xKernesa.

47 s 7 XKeneso. Hukenb. 1 CocraBisTh https://resh.edu.ru

[Inaruua.

YpaBHEHUS pEaKIUi,
XapaKTEPU3YIOIIHNX
CBOMCTBA MEJIH,
[IMHKA, TUTaHA, XpOMa,

https://infourok.ru
https://foxford.ru/




Ne
ypoKa

Ne
ypoKa

TEMC

Hassanue TeM 1 ypokoB

Kom-Bo
YPOKOB

OCHOBHBIE BUIBI
yueOHO
JIeITEIIbHOCTU
yYanmxcst

CpenctBa
00y4YeHHs, B TOM
yucne UKT

JKEIIC3a.

48

CruraBbl METAILIOB.

[IpenckasbiBaTh
CBOICTBA CILJIaBa, 3Has
€ro COCTaB.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

49

OKcuabl U THAPOKCHUTBI
METAJLJIOB.

OOBACHSTH, KaKk
U3MEHSIOTCS CBOMCTBA
OKCHIOB 1
TUJPOKCUJIOB METal-
JIOB IO TiepuojiaM u A-
rpynmnam
IIEPUOIUYECKON
TaOJIMIIEL.

OOBACHATH, KaK
H3MEHSIOTCS CBOMCTBA
OKCHJIOB U
THJIPOKCHJIOB
XAMHYECKOTO
3JICMEHTA C
MTOBBIIICHHEM CTCIICHH
OKHCJICHUS €r0 aToMa.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

50

10

OKcUJIBI U THIPOKCHIBI
METAJJIOB.

3anuceIBaTh B
MOJIEKYJIIPHOM U
HOHHOM BHJIE
YpaBHEHUSA
XAMHYECKHUX PEAKIUH,
XapaKTEPU3YIOIINX
KHUCJIOTHO-OCHOBHEIE
CBOMCTBA OKCHJIOB 1
TUIAPOKCUIOB
METAJIOB, a TAKKeE
AKCIEPUMEHTAIBHO
JIOKa3bIBATh HATUUHE
DTHUX CBOMCTB.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

51

11

IIpakTnyeckas padora
Ne2 «Pemienue
IKCNEPUMEHTAIBHBIX
3aja4 Mo Teme

Pacrnio3naBath
KaTHOHBI COJICH C
ITOMOIIBIO
Ka4eCTBEHHBIX




No No HasBanue tem u ypokoB | Kon-Bo | OCHOBHBIE BUbI CpenctBa
YpoKa | ypoka YPOKOB | y4eOHOIA o0OydeHus1, B TOM
B JIESITEIIbHOCTH yucne UKT
eme YUaIIAXCSI
«MeTayLib» peakuui
52 12 Oéboowaromuii ypox no | 1 https://resh.edu.ru
meme «Memaniby https://infourok.ru
https://foxford.ru/
2.2. Hemeramasi (10 u)
53 1 0O030p HEMETAJIIOB. 1 XapakTepHu30BaTh https://resh.edu.ru
00I1Ie CBOICTBA https://infourok.ru
HeMETaILIOB 1 https://foxford.ru/
Pa3bsICHATH UX Ha
OCHOBE
NpeICTaBICHUIN O
CTPOCHHH aToOMa.

54 2 CBoiicTBa u 1 HassiBath 00sacTu https://resh.edu.ru
IpUMEHEHHE MIPUMCHCHHS https://infourok.ru
T S —— https://foxford.ru/
HEMETAaJLIOB. HEMETaJLIOB.

55 3 OoOmas xapakrepuctika | 1 XapakTepHu30BaTh https://resh.edu.ru
OKCHUJIOB HEMETAIIJIOB U CBOICTBA BBICHINX https://infourok.ru
KHCJIOPOJICOIEPIKAIINX OKCHJIOB HEMETAJLIOB https://foxford.ru/
KHCJIOT. n

KHCJIOPO/ICOICPIKAIINX
KHCJIOT, COCTaBIIATh
ypaBHCHHSI
COOTBETCTBYIOIINX
peaKIuii ¥ OOBICHITH
UX B CBETC
npe/CTaBICHUN 00
OKHCITUTEIBHO-
BOCCTAHOBUTEITbHBIX
peaKIusIX
ANEKTPOJIUTUYECKON
o JTUCCOIIMALINY.
56 4 OKHCITUTEITEHBIC 1 CocTaBIsATh https://resh.edu.ru

CBOMCTBA CEPHOU U
a30THOM KHUCJIOT.

YPaBHEHHUS peaKkLuil,
XapaKTEePU3YIOINX
OKHUCIIUTEIbHBIE
CBOMCTBA CEPHOMN U

https://infourok.ru
https://foxford.ru/




Ne
ypoKa

Ne
ypoKa

TEMC

Ha3zBanue tem u ypokoB

Kom-Bo
YPOKOB

OCHOBHBIE BUIBI
yueOHO
JIeITEIIbHOCTU
yYanmxcst

CpenctBa
o0OydeHus1, B TOM
yucne UKT

a30THOM KHUCJIOT.

57

Bonopoansie
COCIUHCHUA
HEMETAJLIOB.

XapakTeprus3oBaTh
U3MEHEHHE CBOMCTB
JIETYYUX BOJAOPOIHBIX
COEeIUHEHNN
HEMETAJIJIOB 110
nepuoay u A-rpymnmam
MEePUOINYECKOM
CHCTEMBI.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

58

I'eneTnyeckas cBs3b
OpTraHU4YCCKUX U
HCOPTaHNYCCKUX
BCIICCTB.

Jloka3pIBaTh
B3aHMOCBSI3b
HEOPraHUYECKUX U
OPraHUYEeCKHUX
COCIUHCHHI.
CocraBisTh
YpaBHEHUSA
XUMHUUYECKUX PEaKIui,
OTpakaroImnXx
B3aHMOCBS3b
HEOPraHWYECKUX U
OPraHUYEeCKHUX
BEIIECTB, 00BACHSITD
WX Ha OCHOBE TEOpUH
ANEKTPOIUTUYECKON
JUCCOIUAIINY 1
MpeICTaBICHH 00
OKHCIUTEIBHO-
BOCCTaHOBUTEIBHEIX
Mpoueccax.

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/

59

I'emeTnyeckas CBA3b
OPraHUYEeCKUX U
HEOPraHUYECKUX
BCIIIECTB.

Jloka3eIBaTh
B3aMMOCBS3b
HEOPTaHWYECKHUX U
OpTraHUYECKUX
COCIUHEHMH.
CocTaBiITh
yYpaBHEHUS
XUMHUYECKUX PEaKIUi,
OTPAKAIOIIHNX
B3aMMOCBS3b

https://resh.edu.ru
https://infourok.ru
https://foxford.ru/




No No HasBanue tem u ypokoB | Kon-Bo | OCHOBHBIE BUbI CpenctBa
YpoKa | ypoka YPOKOB | y4eOHOIA o0OydeHus1, B TOM
B JESATEIbHOCTH unciie UKT
Teme yYanmxcst
HEOPTaHUYECKUX U
OpraHUYECKHUX
BEIIECTB, OOBSICHSITH
UX Ha OCHOBE TEOPUH
AIIEKTPOITUTUICCKOM
JIICCOIMALINYU H
npeCcTaBIeHUN 00
OKHUCJIUTEIHHO-
BOCCTAHOBUTEIIbHBIX
mporeccax.
60 8 IIpakTnyeckas padora | 1 [TpakTuecku
Ne3 «Pemenue pacro3HaBaTh
IKCIMEPUMEHTAIBHBIX BEIIIECTBA C TTIOMOIIIHIO
3a/1a4 M0 TemMe Ka4eCTBEHHBIX
«HemeTabpy peaKkuuii Ha AaHUOHBI
61 9 Od6oowarowmuit ypok no | 1 [TpuBecTH 3HAHUSA https://resh.edu.ru
meme «Hememanny HOJIy4YEeHHbIE IPU https://infourok.ru
W3yHCHWH TEMBI B https://foxford.ru/
OIPEICTICHHYIO
CUCTEMY
62 10 Kourpoabnas paGora |1
Ne3 mo Temam
«MeTaaab U
«HeMmeTaib»
3.XumMus 1 Ku3Hb (6 4)
63 1 Xumus B 1 OGwbsicusTh Hayunble | https://resh.edu.ru
IPOMBIIIUIEHHOCTH. IPUHIAIIBI https://infourok.ru
[TpuHIIMTIBL MPOU3BOJICTBA Ha https://foxford.ru/
XUMHUYECKOTO npuMepe
MIPOU3BOJICTBA. MIPOU3BOJICTBA CEPHOM
KHCJIOTHI.
64 8|2 XUMHKO- 1 OOBACHSTD, KaKue https://resh.edu.ru
TEXHOJIOTHYECKHE IPHHIHIIEI https://infourok.ru
NPUHIATIBI XUMHYECKOro https://foxford.ru/
MPOMBIIIICHHOTO MIPOM3BOJICTBA

MOJIY4YCHHA MCTAJIJIOB.

HCIOJIB3YIOTCS IIpU




No No HasBanue tem u ypokoB | Kon-Bo | OCHOBHBIE BUbI CpenctBa
YpoKa | ypoka YPOKOB | y4eOHOIA o0OydeHus1, B TOM
B JEATEeIIbHOCTU yucne UKT
TeMe
yUaIIuXCs
[Tpon3BOCTBO UyTyHA. MOJIyYEeHUH YyTyHa.
CocraBnsiTh
YpaBHEHHS
XUMHYECKUX PEaAKIUH,
MPOTEKAIOIIUX MTPH
MOJIyYEHUU YyTyHa U
CTaJIu.

65 3 [Tpou3BOJICTBO CTAIH. 1 CocraBisth https://resh.edu.ru
YpaBHCHHUS https://infourok.ru
XUMHYECKUX PeaKIliii, https://foxford.ru/
MPOTEKAIOLIUX MTPU
MOJTyYCHUHU YyTyHA U
CTaJu.

66 4 Xumus B ObITY. 1 Cobnromars npasuia | https://resh.edu.ru
0e3omacuoi pa6OTI)I https://infourOk.rU
€O CPeCTBAMH https://foxford.ru/
OBITOBON XMMHUH.

67 5 Xumudeckas 1 OGbsicusTh mpuunabl | https://resh.edu.ru

IPOMBIIUICHHOCTD U XHMHYECKOTO https://infourok.ru
OKpY’Karomias cpena. 3arpsi3HEHUS BO3/IyXa, https://foxford.ru/
BOJOEMOB U I10YB
68 6 HTorosslii ypok no 1
Kypcy xumum 11
KJiacca.
PesepBHOe Bpems (2 1)
69 1 Peseps 1
70 2 Peseps 1




S5.KpuTepuu onieHMBAHUSA YYAIIUXCH 10 MPeAMETY

DopMBbI KOHTPOJIS Kputepuu onenvuBanus
TEKyIIeH yCIieBaeMOCTH
y4Yaluxcs

OLeHKa TEOPETUYECKUX OtMeTka «5»: OTBET MOJHBIN U IPAaBUIIbHBINA HA OCHOBAHUU
3HAHUHU M3Y4YEHHBIX TEOPHUM;  MaTepHuall U3JI0KEH B OIPEIEICHHON
JIOTUYECKOM MOCIJIeI0BATEIbHOCTH, IUTEPATYPHBIM SI3bIKOM; OTBET
CaMOCTOSITEIIbHBIN.

OtMeTKa «4»: OTBET MOJHBIA U MTPABUIILHBIN HA OCHOBAHUU
M3YYEHHBIX TEOPHIl; MAaTEpUAIT U3JI0KEH B ONPEACICHHON
JIOTUYECKOM ITOCJIEeI0BATEIbHOCTH, IPY 3TOM JIOIYILIEHBI IBE-TPU
HECYIIECTBEHHbBIE OLIMOKH, UCTIPABICHHbIE 10 TPEOOBAHUIO
YUUTEIA.

OtMeTka «3»:bOTBET MOJHBIN, HO TIPU 3TOM JOIYyIIeHA
CyIlIECTBEHHAs OMMUOKA WJIK OTBET HEIMOJIHBIN, HECBSA3HBIM.
OtMmeTKa «2»: Ipu 0TBETE OOHAPYKEHO HEMOHUMAHUE YJalluMcs
OCHOBHOTO COJIEp>KaHHs Y4eOHOTO MaTepualia Ui JOIMYIICHbBI
CYIIECTBEHHBIE OLIUOKHU, KOTOPbIE YUAIIUHCS HE MOXKET UCIIPABUTh
IIPU HABOASIIMX BOIIPOCAX YUUTEIIS.

OtmMmetka «1»: OTCyTCTBHE OTBETA.

OI_IeHKa O1eHKa CTaBUTCS HA OCHOBAaHUH Ha6J'IIO,Z[CHI/I$I 34 ydalmumcesa 1
OKCIICPUMCHTAJIbHBIX IIMCBbMCHHOI'O OTYCTA 3a pa60Ty.
YMGHI/Iﬁ OtMeTKa «5»: pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO U IIPAaBHUJIBHO,

C/IeIaHbl IPaBUIIbHbIC HAOIOIEHHS U BBIBOIBI; SKCTIEPUMEHT
MPOBEJICH 110 TUIAHY C YY€TOM TEXHUKHU 0€30TacCHOCTH | MPABHII
paboTHI ¢ BeleCTBAaMH U 000PYI0BaHUEM; ITPOSIBICHBI
OpraHU3aIMOHHO-TPYIOBBIE YMEHHS (TIOIEPKUBAIOTCS] YUCTOTA
pabouero MecTa v OPSIOK Ha CTOJIe, YKOHOMHO HCITOJIB3YIOTCS
PEaKTUBBI).

OtmeTka «4»: paboTa BBIIIOJIHEHA IPABUIIBHO, CJICIAHbI
NpaBUJIbHBIE HAOIIOJJCHNS U BBIBOJIBI, HO IIPU 3TOM SKCIIEPUMEHT
MPOBE/IEH HE MOJHOCTHIO UJTH JIOMYIIEHbI HECYILIECTBEHHBIE
omuOKu B paboTe ¢ BEHIeCTBAMU U 000PY/TI0BAHUEM.

OtmeTka «3»: paboTa BBIIIOJIHEHA IPABUIILHO HE MEHEE YeEM
HAIOJIOBUHY HJIU JIOTYIIIEHA CYIIECTBEHHAs OIHOKa B X0/1€
HKCIIEPUMEHTA, B O0BSICHEHUH, B OOpMIIEHUN PadOTHI, B
COOJTIO/ICHUH TTPABUJI TEXHUKU O€30MaCHOCTH MPHU padboTe ¢
BEIIIECTBAMH U 000PYJ0BaHUEM, KOTOPAsl UCTIPABIISETCS 110
TpeOOBAHUIO YUUTEIS.

OtmMmeTKa «2»: TomyIIeHs! aBe (U 6oiee) CylIeCTBEHHbIE OLTHOKHU B
X0J1e IKCIIEPUMEHTA, B 00bSICHEHNH, B 0(popMIIeHUHN paboThI, B
cOOII0ICHUH MTPaBUJI TEXHUKH 0€30I1aCHOCTH IpHU paboTe ¢
BEIIECTBAMH U 000PYI0BaHUEM, KOTOPBIE YUAIIHICS HE MOKET




UCTIPABUTH JJAKE MO TPEOOBAHHUIO YUUTEIIS.
Otmetka «1»: paboTa He BBINOJIIHEHA, Y YYaIIerocsi OTCYTCTBYIOT
AKCIIEPUMEHTAJIbHBIE YMEHHUSI.

Onenka yMeHuUi pemaThb
SKCIICPUMCHTAJIbHBIC
3a7a4un

OTMeTKa «5»: TUIaH pelIeHus! COCTABIIEH MPABUIBLHO; IPABUIBHO
OCYILIECTBJICH 10100 XUMHUECKUX PEAKTUBOB M 000PYI0BAHUS;
JTAHO TIOJTHOE OOBSICHEHUE U CAETIaHbI BHIBOIBL.

OtMmeTKa «4»: IJIaH pelIeHus COCTaBIIEH IPABUIIBHO;
MIPaBHJIBHO OCYILECTBJICH MOAOOP XUMHUECKUX PEaKTUBOB U
000py0BaHus, IPU ITOM JOIYILEHO He OoJiee BYyX
HECYIIECTBEHHBIX OIIMOOK B 00BSICHEHUH U BHIBOJIAX.

OtMeTka «3»: IJIaH PEIIeHUs] COCTABIICH MMPABUIILHO;
NPaBUIBHO OCYHIECTBJICH MOJ00P XMMUYECKHX PEaKTHBOB U
000pyoBaHus1, HO JIOMYIIICHA CYIIECTBEHHAs ONINOKA B
00BSICHEHUH H BBIBOJIAX.

OtmeTka «2»: fonynieHsl 18e (1 6oJiee) CylecTBEeHHbBIE OITNOKH B
IUTaHE PEeIIeHUs, B TOI00PEe XUMUYECKUX PEaKTHBOB U
00opynoBaHus, B O0BbSICHEHUH U BBIBOJIAX.

OtMmetka «1»: 3a7a4a He penieHa.

Onenka yMeHuUi peiaTh
pacyeTHbIE 3a1aun

OtMeTKa «5»: B JIOTHUECKOM PACCYKICHUH U PEIICHUU HET
omuOOK, 3a/1aua pelIeHa paroHaIbHBIM CIIOCOOOM.

OtMmeTKa «4»: B TOTHYECKOM PACcCYXkICHUU U PEUICHUH HET
CYIIECTBEHHBIX OLIMOOK, HO 3a/la4ya pelieHa HepaluOHAIbHBIM
CrocoO0OM WIIM JIOTYIIIEHO He 0oJiee IBYX HECYIeCTBEHHBIX
OIIIHOOK.

OtmeTKa «3»: B JIOTHYECKOM PacCyX/I€HUU HET CYIIECTBEHHBIX
omMOO0K, HO JIOMYIIIEHA CYIIECTBEHHAs OMIMOKA B MAaTEMAaTUYECKHUX
pacyerax.

OTMeTKa «2»: UMEIOTCS CYIIECTBEHHBIE OITUOKU B IOTHYECKOM
PacCyKJI€HUU U PEIICHHH.

OtMmetka «1»: 3a7a4a He penieHa.

OneHka NMCbMEHHBIX
KOHTPOJIbHBIX PaboT

OtmeTKa «5»: OTBET MOIHBIN U IPAaBUJIbHBIN, BO3MOXKHA
HECYILECTBEHHAs OLIMOKA.

OTMeTKa «4»: OTBET HETIOJIHBIN MK JOMYIIEHO He OoJiee IByX
HECYILIECTBEHHBIX OLIHOOK.

OtmeTka «3»: paboTa BBINOJIHEHA HE MEHEE YeM HAaIlOJIOBUHY,
JIOTYIIIEHAa OJIHA CYIIECTBEHHAas Oo1InlOKa U JBe-Tpu
HECYILIECTBCHHBIE.

OtMmeTKa «2»: paboTa BBIINOJIHEHAa MEHEE YeM HalOJOBUHY HIIN
COJICPKHUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

OtmeTka «1»: paboTa He BBINOJIHEHA.
[Ipu onieHKe BBINOIHEHHS THCbMEHHOM KOHTPOJIBHOU padoThI
HEO0OXOIUMO YUUTHIBATh TPEOOBAHUS €AMHOTO OphorpaduIecKoro




pexXHUMa.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO PabOTy KOPPEKTUPYET
IPEILIECTBYIOLIUE OTMETKU 33 YETBEPTD, MOIYIOUE, TOI.
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7.JInct koppexkuun Padoueii nporpaMmsl

Ne mpukasa
JUPEKTOPA LIKOJIBI
Ha OCHOBE
KOTOPOT'0 BHECEHBI
U3MCHEHUS B

pabouyro
Hpé)rpaMMy

JlaTa xoppekuuu

(oOBenrHEHUS)

Bun xkoppekunn
(coBMmerieHme,
UCIIOJIb30BaHUE PE3EPBa)

Howmepa u Tembl ypoKoB,
KOTOPBIE OABEPTIIUCH
KOpPpEKLUU

[Iprumnna xoppexkuuu
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