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OHEHOYHBIE MATEPHUAJIbI

JUIs1 IPOBE/ICHHUSI TEKYIIEro KOHTPOJIS yCNeBAeMOCTH H IIPOMEKY TOYHOI
aTTeCTAlHH 00yYAKLIUXCS 110 y4eGHOMY IpeaMeTy

- XUMMUSI
Ipunosicenue k paboueit npocpamme yuebnozo npedmema

OCHOBHOI IPO(eccuonanbHoi 00pa3oBaTebHOI MPOrpaMMbI
MIOJITOTOBKH CIEMAIMCTOB CPEIHErO 3BeHA

no creuuransHoctu CITO
13.02.07 Dnexkrpocuabkenue

(6azoBast moaAroToBKa)

JIpichBa, 2026



Ouenounsle MaTepuaiibl pa3paboTanbl Ha OCHOBE:

—  @enepanbHOro roCyapCTBEHHOTO 06pa3oBaTeILHOIO cTaHgapra Cpe/iHero
NpOpecCHOHaNILHOr0 06pasoBaHms, yTBEP/KASHHOIO NPHKa30M MHHHCTEPCTBA 06pa3oBAHUA H HayKd
Poccuiickoit ®ezepanuu «16» anpens 2024 r. Ne 255 1o criewpansaocta 13.02.07 Onexmpocnaboicenue;

— @e/IepaIbHOr0  IOCYJIAPCTBEHHOIO  00pA30BATENLHOIO  CTAHAAPTAa  CPEAHEro  obIIero
obpazosannst (PI'OC COO), yrBepkaennoro Munobpuayku Poccun 17 mas 2012 roma Ne 413
(mocneHAs penaKums); A

— paboueii mporpaMMbl y4eGHOTo Tpeavera Xumus, yTBepKIeHHOMN «o'(; » LA~ 2026r.

C yvemom:

[Ipumeproro (onja OLEHOYHBIX CPEACTB MO 00IEO6PA30BATEILHON AUCIUILIHHE «Xumusy,
paspaborannoro ®I'bOY JIITO UPIIO 2022 r.

Paspaborunk: npenonasareins ['ycensuukona T.J1.

OneHounble MaTepHaIbl PACCMOTPEHBI M OJA0OPEHbI HA 3ace/aHMM MPEIMETHOMN (LIMKJIOBOI )

) ¢
Komuccun Texnuyeckux oucyuniun (ITLUK TI) « AY » ¢ A 2026 r., npotokoi Ne i ;
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Ipencenarens ITIK TJT %/ JL.H. I'ycenbaukoBa



IHACITIOPT OHEHOYHBIX MATEPHUAJIOB

O1neHOYHBIE MaTepUaibl JJIS TEKYIIETro, pyOeKHOTO KOHTPOJIS M MPOMEXKYTOYHOH aTTecTaluu

pa3paboTaHbl AJIs OLEHKH YPOBHS OCBOCHUS OOYYaIOIIMMUCS TUIAHUPYEMBIX PE3YIbTATOB.

CTpyKTypHBIE 3JIEMEHTBI OIICHOYHBIX MAaTEPHAJIOB 10 YIeOHOMY TIPEIMETY:

— pe3yabTaThl OCBOCHUS yU€OHOIO MPEAMETA, MOUIeKAIINE IPOBEPKE;

— OIIMCaHUC OICHOYHBIX MATCPHUAJIOB,

— OIIMCAaHUC KPUTCPUCB OLICHKU,

— pasHodopMaTHbIE 3aJaHUS JUIsl TEKYIIEH aTTecTallly 1o y4eOHOMY IIPEIMETY;

— pasHodopMaTHbIE 3aJaHUs ISl pyOeKHOTO KOHTPOJIS 10 y4eOHOMY MPEeIMETY;

— pazHodopMaTHBIE 33aJIaHUS TSI IPOMEXKYTOYHOM aTTeCTallUU 10 Y4eOHOMY TTPEIMETY.

KpOMC 3aHaHHﬁ, OLCHOYHEBIC MaTCpUalibl BKIIIOYACT KIIIOYU K 3aJaHUSAM.

B pesynprate ocBoeHHs yueOHOro mnpenMera «XHMHSD» OOydaromuiics J0JbkKeH o0ianaTh

CIIEYIOIIMMU pe3yIbTaTaMU 00ydeHHUs:

Koa n
HauMeHOBaHHe
dopmupyembIx
KOMIIEeTeHI M ii

Ilnanupyemsle pe3y/ibTaThl OCBOCHHS Y4eOHOI0 IpeaMeTa

Oo0mmue

JAucuunianHapHblie (MpeaMeTHbIE)

OK 01

Buvioupams cnocoowt

peuienusn
npogheccuonanvhol
oesamesibHOCmU
npUMEHUMEIbHO
a3 IUUHBIM
KOHmeKxcmam

3a0ay

K

Hanuuue momueayuu K 06y’{€H1/ll0 u
JUYHOCMHOMY pazeumuro

Tomosnocmo K camopazsumuro,
CaAMOCMOAMENbHOCU u
camoonpeoenenuro

Osnaoenue HABbLIKAMU yueoHo-
Uccaedo8amenbCKol, NPOEKMHOI u

COYUATILHOTU OesIMeIbHOCTU.

B yactu TPYAOBOI0 BOCIIUTAHUSA:
— TOTOBHOCTb K TpyAy, OCO3HAHHC
IHCHHOCTHU MAaCTCPCTBA, prnomo6ne;

— TOTOBHOCTb K aKTMBHOM /1€ TEIbHOCTH
TEXHOJIOTUYECKOM u COLIMANIbHOM
HalpaBJIEHHOCTH, CIIOCOOHOCTD
UHHUIIUHAPOBATh, IUTaHUPOBATh U
CaMOCTOSITEJIBHO ~ BBINIOJIHATH  TaKylo
JESITENIEHOCTB;

— HMHTEpeC K paslu4yHbIM  cdepam

npodeccnoHanbHOM NesSTeNbHOCTH,

OsBJaanenue YHUBEpPCAJIbHBIMHA
yueOHBIMU MO3HABATEJLHLIMH
NeHCTBUSAIMU:

a) bazosvie nocudeckue Oetcmeust.
— €aMOCTOSITeNIbHO (OPMYJIUPOBATH U

nrP6 01. CdopmupoBaHHOCTH
MPEACTABICHUN: O  XUMHUYECKOU
COCTAaBJIAIOIEN
€CTECTBCHHOHAYYHOU KapTHUHBI
MHpa, POJM XUMHUU B TIO3HAHHUH
SIBJICHUH MIPUPO/IBI, B
dbopMupoOBaHUHN MBILUIEHUS u
KYJIbTYpbI JINYHOCTH, ee
(byHKIMOHATBHOM I'PaMOTHOCTH,
HEOOX0IUMOI It pereHus
MPaKTUYECKUX 3a1a4 51
JKOJIOTHYECKU 000CHOBAHHOT'O
OTHOIICHHSI K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Cpee;

nmrPo 02.
XUMHYECKAX
BKJIFOYAET:
MIOHATHS

Bimagenue  cucreMmon
3HaHUH,  KOTOpas
OCHOBOIIOJIATAIOIIHE

(XMMHUYECKUI  3IIEMEHT,

aToM,  DJeKTpOHHas  000J0YKa

aroma, S-, p-, O-37MeKTpOHHBIC
opOuTanM aToOMOB, MOH, MOJIEKYIa,

BaJICHTHOCTD,

AJIEKTPOOTPHULIATENBHOCTD, CTENEHb

OKUCJIEHHs, XUMHUYECKas  CBs3b,

MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN
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aKTyaJIu3HpOBaTh npobuemy,
paccMaTpHBaTh €€ BCECTOPOHHE;
— YCTaHaBJIMBAaTb CymeCTBeHHbeI

MPU3HAK WJIM OCHOBAHUS JJIsi CPAaBHEHUS,
KJIacCH(HUKAIIIN ¥ 0000IICHNUS;

— OIpeNensATh UEeNU  JEATEIBHOCTH,
3a/1aBaTh IApaMeTpbl U KPUTEPUH UX
JOCTHKECHHS;

— BBISABIITH 3aKOHOMEPHOCTHU u
IPOTUBOPEYUSI B  pPacCMaTpPUBAEMBIX
SIBJICHUSIX;

— BHOCHUTbH KOPPEKTHUBBI B ACATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJbTATOB
LEJIIM, OLIEHUBATh PUCKU TMOCJEACTBUN
JIeSITEILHOCTH;

— pa3BHUBaTh KpPEaTUBHOE MBIIIJIECHUE
MIPU PEIICHUH KU3HEHHBIX TTPOOIeM

0) bazosvie uccieoosamenvbeKue
oelicmeusi:

— BJAJIETh HaBBIKaMHU yaeOHO-
HUCCIIEIOBATEILCKON Hu MPOEKTHOM

ACATCIIBHOCTH, HAaBbIKaAMHW pPa3spClICHUA

npooseM;

— BBIBIATH  NPUYUHHO-CIICJACTBEHHBIC
CBS3M W  aKTyaJu3UpOBaTh  3alady,
BBIBUTaTh THIIOTE3y €€  pelIeHus,
HaXO/IUTh apryMEHTHI TSt
JIOKa3aTelbCTBA CBOWMX YTBEPXKJICHUH,
3aJaBaTh ~ MapaMeTpel W KPUTEPUHU
peleHus;

— aHAIM3MPOBATH IOJIyYCHHBIE B XOJC
pereHus 3aauu pe3ybTaThI,
KPUTUYCCKH OIICHUBATh ux
JIOCTOBEPHOCTb, MIPOTHO3MPOBATH
U3MCHCHHE B HOBBIX YCIOBHSIX;

— yMeTh  TIEPEHOCUTh  3HAHUSA B

MO3HABATEIIBHYIO U MPAKTUYECKYIO
0071aCTH KU3HEIEITEILHOCTH,

— YMETb HHTETpUPOBATh 3HAHUS U3
pa3HBIX y4EOHBIX IPEIMETOB,;

— BBIJBUIaTh HOBBIE WJEW, NpPEIIararb
OPUTMHAJIBHBIE TOAXO/bI U PELLICHUS,

— CIIOCOOHOCTHL HX HCHOJB30BaHUA B
MO3HAaBaTEIbLHOM u COITMATbHOM
IIPAKTUKE

00beM, YIIAEPOIHBIN CKEJIeT,
(GyHKIIMOHATIBHAS TPYIA, PaJHKal,
u3oMepus, U30MEPHI,
FOMOJIOTUYECKUN  psif, TOMOJIOTH,
YIIIEBOA0POIBI, KHCIIOpOJI- u
a30TCoJIeprKalKe COCIMHEHMS,
OMOJIOTUYECKH aKTUBHBIE BEIIECTBA
(yrneBonpl, JKUPBIL, 0enKm),
MOHOMEp, IIOJIUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIpHBIE
CO€IMHEHUS, KpUCTAJUITMUECKast
pereTka, THUTIBI XUMHUYECKHX
peakuui (OKHCITUTENBHO-
BOCCTaHOBUTEJIbHBIE, 9K30-U
SH/IOTEPMUUYECKUE, peakuuu
WOHHOTO obmeHa), pactBop,
AIIEKTPOJINUTHI, HEDJICKTPOJUTEHI,
JNEKTPOJIUTUYECKAS  AMCCOLUAINS,
OKHUCJIUTETD, BOCCTaHOBUTEb,
CKOpPOCTh ~XMMHMUYECKOM  pEeaKIuH,
XMMHYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI  (TEOpHSI ~ XHMHYECKOTO
CTPOEHUSI OPraHWYeCKHX BEIECTB
AM. byrneposa, Teopus
ANEKTPOJIUTUYECKON UCCOLMAIUH,
MEepUOINYECKU I 3aKOH .M.
MenneneeBa, 3aKOH COXpaHEHHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMUH,
dakTosoruueckue  CBEICHHS O
CBOMCTBaX, COCTaBe, MOJIYYCHHHU U
Oe3omacHOM UCIOJIb30BaHUU
BOXHEHIINX  HEOPraHUYECKUX U
OpraHMYeCKUX BEIIECTB B OBITY U
MPAKTHYECKOU JEeSITeNIbHOCTH
YeN0BEKa;

I1Po 03. CdopmupoBaHHOCTH
YMEHHH  BBISBISITH  XapaKTEpHBIE
MpPU3HAKU u B3aMMOCBS3b
W3YYEHHBIX TOHSTHHA, MPUMEHSThH
COOTBETCTBYIOIIME TIOHATUS TMIpU
ONMCAaHUU CTPOEHUSI M CBOWCTB
HEOPraHWYeCKUX M OPraHMYECKHX
BEIIECTB W MX IPEBPAILCHUN;
BBISIBJISITh B3aUMOCBSA3b XUMHUYECKHUX
3HaAHUU c MOHSATUAMU u
MpPEACTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

ImPo  04.
yMEHUHI
HAaVMEHOBAaHUsA

CdopmupoBaHHOCTH
UCIIOJIb30BaTh
XUMHUYCCKUX




COEAVHEHUN MEXIYHApOAHOIO
coro3a TEOPETUYECKOMN 51
MPUKIATHON XUMHUU U TPUBHAIILHBIC
HA3BaHWSI  BAKHEHIIMX  BEIIECTB
(aTUsIeH,  alUeTWIIeH,  TJIMIEPHUH,
denon, dopmanbaerun, yKCycHas
KHUCJIOTA, TJUWIUH, YyrapHbId Tas3,
VIJIGKUCIIBIN Ta3, aMMHUaK, TalleHas

U3BECTh,  HeramieHass  W3BECTb,
nuTheBass  coja U JPYrux),
COCTaBIISATh bopmyIel

HEOPraHWYECKUX M OPraHUYECKUX
BEIIECTB, YPaBHEHUS XHUMUYECKUX
peakuuii, OOBSICHATH WX CMBICIH;

MOJITBEPKIATh XapaKTepHbIE
XUMHUYECKHE  CBOICTBAa  BEIECTB
COOTBETCTBYIOUIUMH

SKCIEPUMEHTAaMU W 3alUCIMU
YpaBHEHUN XUMHUYECKUX PEaKIIHil;

nP6 05. CdopmupoBaHHOCTH
yYMEHUI YCTaHaBJIMBATh
MIPUHAJICKHOCTh M3yYCHHBIX
HEOPraHWYeCKUX ¥ OPTaHHYECKHUX
BEILIECTB K OINpPEIEIICHHBIM KJIaccaM
u rpymnmnam COCIMHECHUH,
XapakTepU30BaTb HUX COCTaB M
BOXHEHUIIIME CBOWCTBA; OMPEACTATh
BH/IbI XUMUYECKUX CBA3EH
(koBayeHTHas, MOHHA,
MeTaJlJIN4ecKasi, BOAOPOIHAS ), TUIIBI
KPUCTAJUIMYECKUX pELIETOK
BEILECTB; KJIaCCU(PHUIIPOBATH
XUMUYECKUE PEaKLIUH;

I1Po 07. CdopMUpOBaHHOCTH
YMEHHH TPOBOAUTH PacyeThl IO

XUMUYECKHM bopmynam u
YPaBHEHHSIM XUMHUYECKHX PEaKIni C
UCII0JIb30BaHUEM bu3MUecKuX
BEJINYNH, XapaKTePU3YIOLINX
BEIIECTBA  C  KOJMYECTBEHHOM
CTOPOHBI: Macchl, o0bema
(HOpMaibHblE  YCIIOBHMs)  ra3oB,
KOJINYECTBA BEILIECTBA,
UCIOJIb30BATh CHCTEMHbIE
XUMUYECKHE 3HAHMS IS MPUHATUS
peleHui B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3AHHBIX
C BCIICCTBAMMU U UX ITPUMCHCHHUCM.

OK 02

Hcnonvzoeams
coepementvle

T'omosnocmo K
CaMoCmosmenbHOCmu
camoonpeoeneHur

camopaseumuio,
u

IIP6 06. Biageane OCHOBHBIMHU
METOJIaMHd  HAy4yHOTO  TIO3HAHUSA
BELIECTB U XUMHUYECKUX SBJIECHUMI




cpeocmea noucka,
aunanuza u
UHmepnpemayuu
ungopmayuu, u
UHpopmayuonnvle
mexHo02UU 01
6bINOSIHEHUA  3A0aY4
npogeccuonanvhou
oessmeslbHOCm U

Oceoennvie obyuarowumucs
mexncnpeomemuble NOHAMUS u
VHUBEpCAalbHble  YyeOHble  Oelicmaus
(peeynsmuenbvie, no3HasamenbHole,
KOMMYHUKAMUBHbIE).

Cnocobnocms  UX  UCHOJIL308AHUS 8
NO3HABAMENbHOLL u COYUATILHOTL
npakmuke, 20MOBHOCMb K

CAMOCMOAMENLHOMY  NIAHUPOBAHUIO U
ocyuwecmaieHuio yuebHoll
0esimelbHOCMU, Op2aHU3ayuU  y4eoHo2o
compyoHuyecmea ¢ neoazoudecKumMu
pabomuuxamu U - C8EPCMHUKAMU, K

yuacmuio 8 nocmpoenuu
UHOUBUOYATILHOTL 0bpazoseamenvHoU
mpaekmopuu.

Osnaoenue HABbLIKAMU yuebHo-
Uccredo8amebCKoll, NPOEKMHOU u

COYUATILHOU QesiMeIbHOCTIU.

B obaactu
MO3HAHUSI:

— c(hOopMUPOBAaHHOCTh MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HaYKH u
OOIIECTBEHHO!N TMPAKTHKH, OCHOBAHHOTO
Ha JMaiore KylnbTyp, CIOCOOCTBYIOIIETO

HEHHOCTH HAy4YHOI'o

OCO3HAHHUIO CBOETO MecTa B
MOJIUKYJIBTYPHOM MUDE;
— COBEpIICHCTBOBAHUE  S3BIKOBOM U

YUTATEIbCKON KyJIbTYpPhl KaK CpeICTBa
B3aMMOJICHCTBUS MEXIy JIOIbMU U
MO3HAHUS MUPA;

— OCO3HaHME  LEHHOCTH  HAYYHOU
JeATebHOCTH, TOTOBHOCTb
OCYIIECTBIISATH MPOEKTHYIO u
YICCIIEZI0BATEIbCKYIO JeATeNbHOCTD
VHIMBHUIyJILHO U B TPYIIIIC;

Osiajnenne YHHBepPCAJIbHBIMHA
y4eOHBIMH MO3HABaTeJbHBIMHI
NefCTBUSIMH:

8) paboma ¢ ungopmayuei:

— BJIAQZETh  HaBBIKAMU  [IOJIyYEHHS

I/IH(I)OpMaI_[I/II/I U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOATCJIBHO OCYHICCTBIIATH

IIOMCK, aHAJINW3, CHUCTEMATH3alMI0 U
MHTEPIIPETALINIO UHpOpMAaLUU
Pa3IUYHBIX BUJIOB " dopm
MIPE/ICTaBIICHMS;

— co3daBaTb TEKCTbl B  Pa3IM4YHBIX
¢dopmaTax Cc  y4yeToM  Ha3zHAuYCHUS

uHbOpMaAllMM M IIEJIEBOM ayAWTOpUH,

(nabmroieHue, U3MEpPEHHUE,
AKCTIIEPUMEHT, MOJICTUPOBAHHUE);

npre 07. CdopmupoBaHHOCTH
YMEHUH TPOBOJUTH pPacueThl IO
XUMHYECKUM bopmynam u
YpaBHEHHUSM XHMHUYECKHX PEAKIUH C
HCII0JIb30BAHUEM ¢bu3nIecKkux
BEJIMYHH, XapaKTePU3YIOIINX
BEILIECTBA c KOJIM4YECTBEHHOU
CTOPOHBI: MaccChl, o0bema
(HopMmallbHBIE ~ YCJIOBMS)  Ta30B,
KOJINYECTBa BEIIIECTBA,
UCTIOJIb30BaTh CHCTEMHBIE
XUMUAYECKHE 3HAHWS IS TPUHSATHS
pemeHui B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3AHHBIX
C BCIICCTBAMH U UX IIPUMCHCHHUECM,

nrP6 08. CdopmupoBaHHOCTH
YMEHHI TUIAHUPOBATH W BBITIOJTHSATH
XUMHYCCKUAN AKCIIEPUMEHT
(mpeBparnieHus OpPTaHHYECKUX
BEIICCTB npu HarpeBaHUH,
MOJTy9YCHUE STUJICHA W U3yYCHUE €TO
CBOJCTB, KAUECTBCHHBIC PEAKIINU HA
QIBJETUABI, KpaxMmall, YKCYCHYIO
KUCJIOTY; JCHaTypamnus OENKOB IpH
HarpeBaHWW, IIBETHBIC  PEAKIHH
OETIKOB; IPOBOTUTH peaknuu
HMOHHOTO OOMEHA, OIIPEIIENISATh CPEILy
BOJIHBIX PAaCTBOPOB, KAueCTBCHHBIC
peakuuu Ha cynbdar-, KapOOHAT- U
XJIOPUI-aHUOHBI, Ha KaTHOH
aMMOHWUS; pemarb
OKCIIEPUMEHTAIbHBIC ~ 3a/Ia4d 10
temam "Mertamisl" u "Hemeramisr")
B COOTBETCTBHUM C IpaBHJIAMH
TEXHUKHU 0€301aCHOCTH npu
oOpalieHMH €  BEHIECTBAMU H
71a00paTOPHBIM o0opynoBaHueM;
NPECTaBIIATh pe3yJIbTaThl
XHUMHAYECKOTO  DKCIIEPUMEHTa B
dopme 3amnucu ypaBHEHUI
COOTBETCTBYIOIIUX  peakuud U
dbopMynupoBaTh BHIBOABI HA OCHOBE
ATHX PE3yIbTaTOB;

nmP6 09. CdopmMupoBaHHOCTD
YMEHHUS aHAJIN3UPOBATh
XMUMHYECKYIO UHOpMaIIHIO,
M0JIy4aeMYIo u3 pa3HBIX
UCTOYHUKOB  (CpEACTB  MAacCOBOM
uHpopmanuu, cetb MHTepHeT u
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BbIOMpast ONTUMAJIbHYIO bopmy
MPEICTABICHUS U BU3YATH3AINH;

— OLICHHUBATH JOCTOBEPHOCTb,
JETUTUMHOCTD uH(pOpMaInH, ee
COOTBETCTBHE NPABOBBIM W MOPAIBHO-
THYECKHM HOpMaM;

— HCIIOJIb30BATh cpexacTBa
UH(POPMAIMOHHBIX "
KOMMYHHKAIIUOHHBIX ~ TEXHOJIOTUH B
pereHnn KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U OpPTaHU3AIMOHHBIX
3aja4y ¢ coOmrofieHneM TpeOoBaHUM
OPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pecypcochepexeHus,
MPAaBOBBIX M OTHYECKUX HOPM, HOPM
WH(POPMAITMOHHOM 6€30TacHOCTH;

— BIIQZIETh HABBIKAMHU DPACIIO3HABAHUS U
3aIHUTHI nHpopmanuuy,
WH(POPMAITUOHHOM 0€30TMacHOCTH
JTMYHOCTH

JIpYyTHeE).

OK 04
Ipdhexmusno

683auUMmMo0eiicmensamsp

u  pabomamo
Ko11eKmuee
Komanoe

6
u

Tomosnocmo K camopaszeumuio,
camocmosamenlbHocnmu u
camoonpe()efzeﬂuio;

Osnaoenue HABbLIKAMU yuebHo-
UCc1e008amenbCKoll, NpOeKmHou u
COYUANBLHOL OesIMeNbHOCU

OBnanenue YHHUBepPCAJbHBIMU
KOMMYHUKATUBHBIMU JAeliCTBUAMMU:

0) cosmecmuas 0essmenbHOCb.

— TIOHUMATh u UCIIOJIb30BaTh
IPEUMYIIEeCTBA KOMaHTHOM "
VHIMBUyaJIbHOW PaOOTHI;

— TpPUHUMATh el COBMECTHOM
NEeSITeNbHOCTH,  OpPraHW30BBIBATH U
KOODJWHUPOBATh  JCUCTBUS TI0 €€
JIOCTH)KEHUIO: COCTaBJIATh TUIaH
JICWCTBUH, pacpeieNsiTh POJIUA C YIeTOM
MHCHUI Y4aCTHUKOB 00cyx1aTh
pe3yibTaThl COBMECTHOW paOOThI;

— KOOpDJAMHUPOBaTh W BBINOJHSATH
paboTy B YCIOBHSX  pEalbHOTO,
BUPTYQIbHOTO W  KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBUS;

— OCYUIECTBIIATH MO3UTHUBHOE
CTpaTernueckoe MOBeICHUE B Pa3IMYHBIX
CUTYyaIlusiX, NPOSBIATH TBOPUYECTBO U
BOOOpakeHne, ObITh HHUIIUATUBHBIM

Osananenue YHUBEPCAJIbHBIMH
PeryJIiTUBHBIMM AeiCTBUSIMH

2) npunamue cebs u Opyaux 1oell.

nrP6 08. CdopmupoBaHHOCTH
YMEHUH TJIAHUPOBATH W BBITTOJIHSATH
XUMHUYECKUN SKCIEPUMEHT
(mpeBpateHus OpraHUYECKUX
BELIECTB npu HarpeBaHuH,
MOJIy4YeHUE 3TUJICHA U U3yYEHHUE €ro
CBOMCTB, KaU€CTBEHHBIE PEaKI[MU Ha
anbJeruibl, Kpaxmall, YKCYCHYIO
KUCJIOTY; AeHaTypaius OelKoB Ipu
HarpeBaHWHU, LBETHBIE  pPEaKIHH
0eIKoB; IPOBOJAUTH peaxkuuu
MOHHOTO 0OMEHA, OIPENENIATh CPey
BOJHBIX PAaCTBOPOB, KaueCTBEHHBIC
peakuuu Ha cynbdar-, KapOOHAT- U
XJIOpUJI-aHUOHBI, Ha KaTUOH
aMMOHUS; pemiarb
SKCIIEPUMEHTAJIbHbIE  33Ja4dl IO
temaMm "Metamibl" u "Hemeramisr")
B COOTBETCTBUH C MpaBUIaAMHU
TEXHUKH 0e30MacHOCTH npu
oOpalieHUd C  BeUIECTBAMH U
1a00paTOPHBIM 00opyJ0BaHuEM;
IPECTaBIIATh pe3yabTaThl
XMUMHUYECKOTO  JKCIIEPUMEHTa B
dopme 3aMucu ypaBHEHUI
COOTBETCTBYIOLIIUX  peakuuit u
dbopMynupoBaTh BHIBOABI HA OCHOBE
ATUX PE3yJbTATOB.
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— IpUHUMATb MOTHUBBI U apryMEHTHI
JpYrux JIOeH IPU aHalIu3€e Pe3ybTaToB
JESITENIbHOCTH;

— IpU3HaBaTh CBOE IPaBO M IIPaBO
JPYTUX JIOJIeH Ha OLINOKH;

— pa3BHBaTh CIIOCOOHOCTHh TIOHUMATh

MHP C MMO3ULMHU JIPYrOro YeJIOBEKa
OK 07 LleﬂeHanpafﬂeHlioe paseumue | [IP6g  01.  CchopMHPOBAHHOCTH
Cooeiicmeosams 6HYMPEHHeU  NO3UYUU  JUYHOCMU  HA | rpencTaBIeHHUIL0 XEMHIYECKOL
coxpaneniw ocnose OyXOGHO-HpCIGCl’I’lGej-leDVC COCTABJISIIONIEH
oxpyscaiomeii cpeds, yeHHocmell HApooos Poccuiickoti eCTECTBEHHOHAYUYHOI KapTHHbI
pecypcocbepesicenuio, ilef)epablu% ] ucmopu4eckux 5 U | mupa, PO XHMHH B IO3HAHHH
RPUMERRMD  IHQHUS YUOHANbHO-KYIbMYPHBIX — MPAOUYUL, | gprenmii IPUPOIBI, B
06 O — Gdopmuposanue  cucmemvl  3HAYUMBLX (opMHIpOBaHHH MBIIIICHS "
e — UYEHHOCMHO-CMbLCI0BbLX YCMAHOBOK, | ynpTyphl JIMYHOCTH, ce
epercnugozo AHMUKOpPYNYUOHHOCO — MUPOBOSIPENUA, | hyHKIMOHAIBHOM TPaMOTHOCTH,
npoussodemea, Nnpaeoco3Hanusl, IKONO2UHECKOU | HeoOX0aUMOi st pereHust
spPexmusno KYJIbmypbl, CNOCOOHOCMU CMABUMb Yelu IPAKTHIECKHX 3amaq "
deiicmeosams g | Y CMPOUMb JHCUSHEHHbLE NIAHDbL. 9KOJIOTUYECKU 000CHOBAaHHOTO
upe3ebIUANHbIX L?fcj'ilc;%eoljcl;)’leﬂbc :Oa;blmf;‘()ekm;;';e@ob; ETHOHIeHI/If[ K CBOEMY 370POBEIO I
cumyayusax 5 ’ PUPOIHON Cpee;

COYUANBLHOLL OesIMeNbHOCMU. PG 10. ChOpPMHPOBAHHOCTS

B yacTH 3K0/10rM4eCKOro BOCIIUTAHMSA: yMeHHiT COBIIOIaT TpaBHIa

— ¢c(hOPMHPOBAHHOCTL  JKOJIOTUYECKOH | skomornuecku 1enecoo0pa3HoOTo

KYJIBTYPHI, IIOHUMAaHHUEC BIIMAHU S IOBEJICHUS B 6BITy " pr,HOBOﬁ

COLIMAJIbHO-3KOHOMUYECKUX  MPOLECCOB | neqTeIbHOCTH B LENSIX COXPAaHEHUS

Ha COCTOSIHMC MPUPOJHOM U COLMAIBHON | cBOEro 3M0pOBBS U OKPYKAIOMIEH

Cp€anbl, OCO3HAHHUC rJ100aJIbHOTO IPUPO I[HOﬁ Cpelb; YUYUTHIBATH

XapakTepa 5KOJOTUYECKUX MPOOIEM; ONACHOCTHh BO3JIEHCTBUS Ha >KUBBIC

— IIJIaHUPOBAHHEC u OCYHIECCTBJICHUEC OpraHu3MBbl OIIpeeIEHHBIX

JNCHCTBUH B OKPYXKAIOLIEH Cpele Ha | BEelecTs, NOHUMAS CMBICTT

OCHOBE 3HaAHUA ueﬂeﬁ YCTOP'I‘IHBOFO mokKazsareis npeneanoﬁ

Pa3sBUTHUA YCTIOBEYCCTBA, ,I[OH}’CTI/IMOﬁ KOHIICHTpAInu.

— AKTMBHOE  HENpUATHE  JICUCTBUHU,

MPUHOCSIINX BPEJ OKPYKAIOIIEH cpefie;

— yMeHHEe MPOTHO3UPOBATH

HeOJIaroNPUATHBIC 9KOJIOTHYECKHE

MTOCJIEICTBUSA MpeIPUHUMAEMbIX

JEUCTBUM, IPEIOTBPALATh UX;

— paclIUpEeHHe OIbITa ACATEIbHOCTU

9KOJIOTMYECKOU HANpPaBJIE€HHOCTH;
IIK 1.1* Ymenua: Snanun:
Bovinonanams pabomor | — obGecriednBaTh BBHINOJIHEHHE PAbOT IO | — 5yeMeHTh KOHCTPYKIIHH
no mexnuueckomy 00CITY)KMBAHHIO ~ TPaHC(OPMATOPOB M | 3aKphITHIX u OTKPBITBIX
oocnyscusanuio npeoOpazoBarenen BNEKTPUIECKOH | pacrpenennTenbHbIX YCTpOIiCTB
o0opyoosanus SHEPIrUH; MOJCTAHIIUM DJIEKTPUUECKUX CEeTeU
pacnpedenumensusix | — oOecreunBaTh MpoBeJIeHHEe padoT Mo HaMPSHKEHHEM 710 110 kB
yempoiicme 00CITYKUBaHUIO 00OpYNIOBAHUS | BKITFOUHMTEITHHO, MHHUMAJIbHbIE
INEKMPUUECKUX PacipeeNTEBHBIX YCTPOHCTB | jomyckaeMble pPaCCTOSHHS MEKIy
nodcnfauuuﬁ u JJIEKTPOYCTaHOBOK; 000pyoBaHHEM MOICTaHIUI1
cemeil

QJICKTPUYICCKUX CCTGIZ;




Hanpadicenuem 00

— KOHCTPYKIHHU U IPUHIHI PabOThI

110 kB Tpanc(hopMaToOpoB;

6K1I0YUM EIbHO

IIK 3.2* 3uanusn:

Buvinonname — o0mue cBeneHusa o MmarTepualax,
OCHOGHbLE 61O0bL PUMEHSIEMBIX npu peMoHTe
paoom no ycTpoiicTB P3A;

00CYHCUBAHUIO

00opyoosanus

cucmem peneinou

3auum u

asmomamuKu

*VHTeHcuBHas1 o0IIeoOpa3oBaTeNbHAsl MOATOTOBKA OOYYaIOIIMXCS C BKIFOYEHHEM KOMIIOHEHTa JWCHUILUTMHAPHOW YacTH
npoecCHOHANBEHON KOMITETEHIIMH, COOTBETCTBYIOIIEH PO eCCHOHATLHOM HAPaBIeHHOCTH.




1 METOIbI 1 ®OPMbI KOHTPOJISA ONEHUBAHUSA YYEBHOI'O ITIPEJIMETA

1 JInst Tekymero w pyOeKHOTO KOHTPOJISI OCBOCHUS PE3ylIbTaTOB OOYUEHHUsS HCIOJIb3YIOTCS
CIICAYIOIINE METO/IBI:

—  YCMHbLU ONpoC;

— KOHMPONbHAs paboma,

— HabOI0OeHue u oyeHKa pe3yabmamos NPAKMUYeCcKUx 3aHAmull;

— HabOIOeHue U oyeHKa pe3yabmamos 1ao0pamopHuIX 3aHAMULL

— OKCnepmHas OYeHKAa NO pe3yibmamam HAOI0O0eHUs 34 0esmelbHOCMbI0 00y yanwe2ocs 8

npoyecce 0C80eHUsl yueOH020 npeomema.

2  @opMoll  MPOMEXKYTOYHOM  aTTecTallii 1O  Y4eOHOMY  TIpeAMETy  SIBJSIeTCS
auddepeHPOBaHHBIN 3a4eT, KOTOPbI MPOBOJUTCS B CPOKH, YCTAaHOBJICHHbIE YYEOHBIM IUIAHOM U

olnpenenseMble KaJeHJapHbIM y4eOHbIM IpaIKoM 00pa30BaTEIBHOIO IpoLecca.

Tabmuma 1 — Metoasr 1 GOpMBI KOHTPOJISI K OIIEHWBAHUS DJIEMEHTOB YU€OHOTO MpeaMeTa

Metopl 1 OPMBI KOHTPOJIS M OLIEHUBAHUS

DnemMeHT yueOHOTo . [TpomexyTrou
v Komnerenun . PyOexHbIi P e
npeaMera Texyiuit KOHTPOJIb Has
KOHTPOJIb
aTTecTanus
PA3JIEJI 1 TEOPETUYECKHUE OCHOBbBI XUMHUH
Tema 1.1 OK 01 Yernbiin onpoc 3amura OTYETOB
Habnionenne u oneHka | Mo NpakTHYECKUM
OcHoBHBIE
pe3yNbTaToB 3aHATUAM
XuMHYecKHe MNOHATHS .
MPAKTHYECKUX 3aHATHI KonTpomibHas
U 3aKOHbI, CTpOeHHe
DKcrepTHas OIEHKa 0 pabota Ne 1
aTOMOB  XMMHYECKHX
pe3yibraTtam
3JIeMEHTOB
HaAOJIFOIEHUS 3a
JEeSITeNIbHOCTBIO
oOyuarormierocs B
nporecce OCBOCHUS
yueOHOTo mpeaMeTa
Tema 1.2 OK 01 YcTHblit ompoc

Ilepnoanyeckuii 3aKoH OK 02 Habmonerme - onerka

H Iepuoauueckas II-0/3.2* Pe3y/IbTaToB
MPAKTHYECKUX 3aHATHI

CHCTEMA XMUMHYECCKUX
9KCHepTHaH OIICHKa II0

3JICMEHTOB . n.
e3ynbpTaTam
MenaeneeBa, UX CBA3b pesy
. HAOIIOICHUS 3a
c COBpPEMEHHOI
. JICSITEIbHOCTBIO
Teopuei CTPOEHMS
oOyuaromierocs B
aToOMOB
mporiecce OCBOCHUS
y4eOHOTO0 MpeMeTa
Tema 1.3 OK 01 VYerHbll onpoc
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HaOnronenue u oueHka

CTpoeHue  BellecTBa
Hu npupoaa pE3yJIbTATOB }
XUMHYeCcKOo CBSI3N. MPAKTHYCCKUX 3aHATHI
MHuoroo6pasue OkcnepTHas OLICHKA I10
BelleCTB pe3ynbTaTtam
HaOJIIOICHHS 3a
JESITEIIbHOCTBIO
obOyyJaronierocs B
mporecce OCBOCHHUS
y4eOHOro npeaMera
Tema 1.4 OK 01 YcTHbIN onpoc
Knaccuduxanus, u OK 02 pHeigiff;;I’;e U ONCHKA
HOMEHKJIATypa 5
HeopraHuYecKux MPAKTHYCCKUX 3aHATHI
BeleCTB OkcnepTHas OLIEHKA I10
pe3yibTaTam
HaAOJIIOIEHUS 3a
JESTEIIbHOCTBIO
oOydJaromierocs B
rporecce OCBOCHUS
y4aeOHOTO npeameTa
Tema 1.5 OK 01 YcTHBIN onpoc
THILI XHMHYECKHX OKcrepTHas OLCHKA I10
peaxuuii pe3yibTaTam
HaOJIFOIEHUS 3a
JESATETLHOCTHIO
oOydJaromierocs B
mpoiiecce OCBOECHUS
y4eOHOTO npeameTa
Tema 1.6 OK 01 YcTHbIN onpoc
CKOpPOCTh XHMHYECKHX OK 02 HaGmozenre 1 ouenka
peakumii. Xummaeckoe | [7.o/JK 1.1% | Do) PTaToB 5
paBHOBecHe MPAKTUYECKUX 3aHITHI
II-0/lIK 3.2* | DkcnepTHas oOIEHKa IO
pe3yibTaTam
HaAOJIFOIEHUS 3a
JESATETbHOCTHIO
oOyuarormierocs B
npoiiecce OCBOCHUS
yueOHOro npeaMeTa
Tema 1.7 OK 01 YcTHbIN onpoc
PacTBoOpBI, Teopus OK 02 E;iiff;;g;e H OICHKA
3JIEKTPOJTUTUYECKOMH OK 04 5
HCCOMHAIIH - OK 07 MPAKTHYECKUX 3aHATHI
HORALIA 06Men DKcrepTHas OIEHKa 10
IT-0/[IK 3.2* | pe3yabTaTam
HaOJTFOICHHS 3a
JEeSITENIbHOCTBIO
oOyuaromierocs B
mporiecce OCBOCHUS

y4eOHOTO0 MpeMeTa

9




PA3JIEJI 2 HEOPTAHUYECKASA XUMMUSA

Tema 2.1 OK 01 YCTHBIH oTIpoC
Hab HUE U HK
DuU3NKO-XMMHYECKHe OK 02 JIIOICHAC U OICHKA
o €3yJIbTaTOB
CBOliCTBA OK 04 pesy; 5
NPAKTHYCCKUX 3aHATHI
HEOPraHu4YeCKuX T-o/TIK 1.1%
BelIeCTB -0 : OkcrnepTHas OLICHKA I10
IT-0/[IK 3.2* | pe3yapTaTam
HaOJIOICHUS 3a
JeATEIILHOCTHIO
obOyyJaronierocs B
nporuecce OCBOCHUS
y4eOHOro npeaMera
Tema 2.2 OK 01 YcrHBII onpoc
Habntonenne u oneHk
Hnentuduranus OK 02 A [eHKa
pe3yNbTaToB
HEOPraHMYeCKuX .
OK 04 MPAKTUYECKUX 3aHATHI
BeIlleCTB

DKcnepTHas OIEHKa IO

pe3yibTaTamMm
HaOIIOAEHUS 3a
EITENBHOCTRIO

oOydJaromierocs B
rporecce OCBOEHUS

y4aeOHOTO mpeaMeTa

3amura OTYETOB
0 MPAKTUIECCKUM
3aHATUSM
KontponbHas
pabota Ne 2

PA3JEJI 3 TEOPETUYECKHUE OCHO

Bbl OPTAHUYECKOWM XUMHWH

Tema 3.1 OK 01 VCTHbIi ompoc 3amuTa 0TIETOB
Kaaccndukanus, HaGmoienne M OIeHKa | IO MPaKTHYECKUM
CTpoeHHne " pe3ylIbTaToB } 3aHATHSIM
HOMEHKJIATYPa IPAKTHYCCKUX 3aHATHI KoutpoisHast
OpraHMYecKnX DKcrepTHas OIEHKA I10 pabora Ne 3
BeleCTR pe3yibraTamMm

HaAOJIFOIEHUS 3a

JIEATEIBHOCTHIO

oOyyJaromierocs B

porecce OCBOCHHS

y4eOHOTO MpeMeTa
PA3JEJI 4 YI'JIEBOAOPO/bI
Tema 4.1 OK 01 YcrHslit ompoc 3amura OT4eTOB
VIIeBOTOPOMBI M WX OK 02 DKcrepTHas OIEHKA I10 o
NPHUPOIHBIE HCTOYHAKH pesyJibTatam 11abOPATOPHBIM

OK 04 HAOIIOCHUS 3a RAHATHAM
I1-0/TIK 3.2% | ACATCILHOCTHIO KonrponbHas

oOyuarormierocs B paGota Ne 3

mporiecce OCBOCHHUS

y4eOHOTO0 NpeMeTa
Tema 4.2 OK 01 HaGmronenne u oleHKa
DuU3UKO-XUMHYECKHE OK 02 pe3ylbTaTos .
cBOliCTBA 71a00paTOPHBIX 3aHATUN
VIJICBOIOPO/IOB OK 04 DKCcnepTHasi OLIEHKa IO

I-0/TIK 3.2%* | Pe3yiapTaTaM
HaOJIIOAEHUS 3a
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JACATCIIBHOCTBIO

oOyuaromierocs B
nporecce OCBOCHHUS
y4eOHOTO MpeMeTa
PA3JIEJ 5 KHCJIOPOAOCOAEPKAIIUE OPTAHUWYECKHUE COEAUHEHUSI
Tema 5.1 OK 01 YeTHbli oTpoc 3amura OT4ETOB
Cunpre1, ®enost OK 02 HaGnronenue u ouneHka o
pE3yNIbTaToB 1a00paTOPHBIM
OK 04 1a00paTOPHBIX 3aHATUN 3AHITHIM
DKCHepTHasi OLICHKa II0 3
pesyIBTaTaM alMTa OTYETOB
0 MPAKTUICCKUM
HaOJIIOICHUS 3a B
JESITEIIbHOCTBIO Kot
poJIbHAs
obOyyJaronierocs B pa6ota Ne 3
nporiecce OCBOCHUS
y4eOHOro npeaMera
Tema 5.2 OK 01 YeTHblit onpoc
AJTB T HIBL OK 02 HaOmronenne u oreHka
pe3yIIbTaTOB
KapOoHoBbIe KHCI0TBI. OK 04 Ma6OPATOPHBIX 3AHSTHIA
Caoxublie 3¢upbl DKcrepTHas OLEHKAa IO
pe3yibTaTam
HaOJIIOIEHUS 3a
JEeSITeTbHOCTHIO
oOydJaromierocs B
nporiecce OCBOCHHS
y4eOHOTO npeaMeTa
Tema 5.3 OK 01 YeTHblit onpoc
DKcnepTHas OIEHKa IO
Yraeeonst OK 02 pe3yabTatam
OK 04 HaAOJIFOIEHUS 3a
JEeSITeTbHOCTHIO
oOyyJaromierocs B
nporiecce OCBOCHHS
y4eOHOTO MpeaMeTa
Tema 5.4 OK 01 HaGnronenne u oneHka
DuU3UKO-XUMHYECKHE OK 02 PE3YIILTATOB .
CBOHCTBA OK 04 NPaKTUYECKUX 3aHATUI

KHUCJIOPOI0COAEPKA LM
X OPraHuYecKux
coeIMHEeHU I

9KCHepTHa${ OLOCHKa IIO

pe3yibraTam
HaAOJIFOIEHUS 3a
JIEATEIIbHOCTHIO

oOyuarorierocs B
mporiecce OCBOCHHUS

y4eOHOTO0 MpeMeTa

PA3JIEJ 6 ABOTCOJAEPKAIIME OPTAHUYECKUE COEAMHEHUSA

Tema 6.1 OK 01 YcTHBIN 0nIPOC 3ammra OT4ETOB
AMHHBL OK 02 HaGmtofeHne M oOIleHKa | 10 NPaKTUYECKUM
pe3yabTaToOB 3aHATUAM
AMHHOKHCIOTBI. OK 04 IPAaKTUYECKUX 3aHATUI KonTpoipHas
beakn OKcnepTHas OLIEHKa 10 pabota Ne 3
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pe3yibraTam

HAOII0ICHHS 3a
JEATETHLHOCTRIO

oOyuaromierocs B
npoiiecce OCBOCHHS

y4eOHOro npeaMera

PA3JIEJI 7 BBICOKOMOJIEKYJIAPHBIE COEAUMHEHUSA

Tema 7.1
IlnacTMmacchl.
Kayuyku. Boiokna

OK 01
0K 02
OK 04
OK 07
1I-0/1IK 3.2*

VYeTHbIM onpoc
HaGnronenne u orenka
pe3ysIbTaToB
MPAKTUYECKUX 3aHATHI
DKCnepTHasi OILIEHKa II0

pe3yibTaTam
HaOII0AEHUS 3a
JIEATEIBHOCTHIO

oOyyJaronierocs B
mporecce OCBOEHHUS

y4eOHOTO MpeaMeTa

3amuTa OTYETOB
0 MPAKTUICCKUM
3aHATHSIM
KontponsHas
paborta Ne 3

PA3JIEJI 8 XUMHUS B BbITY M IMPOU3BOJACTBEHHOMN JEATEJIbHOCTH

YEJIOBEKA (nmpukJjaxHoi MOAYJb)

Tema 8.1

XuMnueckne
TEeXHOJIOT UM
IOBCEeIHEBHOM
npodeccuoHaIbLHOM
JesITeJIbHOCTH
yeJIoBeKa

OK 01
OK 02
OK 04
OK 07
II-0/lIK 3.2*

VYerHbI onpoc
HaOmronenne u oreHka
pe3ynbTaToOB
MPAKTUYECKUX 3aHATHI
DKcnepTHas OIEHKa 0

pe3yibTaTamMm
HaOJIIOIEHUS 3a
JIEATEIBHOCTHIO
oOydJaromierocs B
porecce OCBOCHHS

y4eOHOTr0 npeameTa

3amura OT4ETOB
10 HpaKTI/I‘—IeCKI/IM
3AHATUAM

dopma KOHTPOJIA

Auddepenn
HPOBAHHbIH
3ayer

Texkyuii KOHTPOJIbL YCBOEHHUS MaTepuaJia

TeKYH_[Hﬁ KOHTPOJIb YCBOCHUA MaTCpHaia IIPOBOAUTCA B (bopMe YCTHOT'O OIIpoCa 06yl1a}01111/1xc;1

110 TCMaM y‘Ie6HOFO npeamMceTa.

Ha0maronenne n oneHkKa pe3yJbTaTOB NPAKTHYECKUX M J1a00paTOPHBIX 3aHATHH

TunoBble TeMbl MPAaKTUYECKUX U JTabopaTOpHbIX 3aHATHH mpuBeneHsl B PIIJ[. /Inga nposenenus

MPAKTUICCKUX U J'Ia60paT0pHBIX 3aHSATHH HCIIOJIb30BAHBI y‘Ie6HBIe IOCOOuS:

— T'abpuensn O.C. Xumus. 10 knacc. bazossiit ypoBens: yuebnuk / O.C. I'abpuenss. — 4-e usn.,

crepeoturn. — M.: [lpoda, 2016. — 191 c.: un.

— T'abpuensn O.C. Xumus. 11 knacc. bazossiit ypoBenb: yuebnuk / O.C. 'abpuenss. — 5-e usn.,

crepeotur. — M.: llpoda, 2018. — 223 c.: un. — (Poccuiickuii yueOHUK)
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— T'abpuensn O.C. Xumus 11 npodeccuii ¥ CrieluatbHOCTeH TEXHHUECKOTO MPO(UIIs: yueOHUK
IS CTYJI. yupexaeHuit cpea. mpod. oopazosanus / O.C. I'abpuensu, U.I'. Octpoymos. — 8-e usn., crep. —
M.: U3narensckuii neHTp «Akagemus», 2019. — 272 c.: um.

— Epoxun I0.M. COopHuK 337324 U YOPaXHEHUH MO XUMHH (C JUIAKTHYECKUM MaTEpPHATIOM):
VYue6. Ilocobue mis cryn. Cpen. mpod. Yueb. 3aBenenuii / F0.M. Epoxun, B.. ®ponos. — M.: M.:
Wznarensckuii neHTp «Axagemus», 2003. — 304 c.

— Xowmuenko I'.I1., Xomuenko U. I'. COOpHUK 3a/1a4 110 XUMUHU TSI TIOCTYMAIOIMIKUX B BY3BL. - 4-¢
u3 ., uctp. u jgon.. — M.: PUA «Hosas Bonnay: U3natens Ymepenkos , 2007. — 278 c.

3ammTa OTYETOB IO TMPAKTHYECKHUM H JTa0OpPATOPHBIM 3aHATHSAM TPOBOIUTCS WHIUBUAYAITHHO

KaXJIbIM 0Oy4Jaromumcst B popme codece1oBaHMmsl.

JKCIEePTHAs OLleHKA 110 pe3y/1bTaTaM Ha0J/II0/IeHHs 32 1esiTe/IbHOCThIO 00y4Yalolerocsi B mpouecce
OCBOEHMs Y4eOHOro npeaMera

OcymecTBisgercss Kak HaONIOJEHHE 3a IMPOLECCOM JEATEIbHOCTH OOYYalOIIEerocss B PEXUME

pealbHOTO BpeMEeHH. SIBisercs KayeCTBEHHOW OLEHKON OCBOEHHS y4eOHOro MpeaMeTa, YUMThIBaeMOU

MpHU MPOMEKYTOYHON aTTeCTallUU.

Py0exHblii KOHTPOJIb
PyOexHblii KOHTPOJb Ui KOMILJIEKCHOTO OLIEHUBAHUS PE3yJIbTaTOB OOYYEHUS MPOBOIUTCS B
(dhopMe KOHTPOJIHHON PabOTHI U 3aIIMTHl OTYETOB IO MPAKTUYECKUM 3aHATUSIM B (opMme cobOecenoBaHus

(mocre u3ydyeHus pa3aesioB U TeM y4eOHOro mpeaMera).
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2 PE3YJIBTATBI OCBOEHUA YYEBHOI'O INTIPEIAMETA, HIOAJIEKAILIIUE
MPOBEPKE ITPY IPOMEXKYTOYHOM ATTECTAIIAU

KOHTPOHL H OI€HKA PACKPBIBAIOTCA YCPE3 NUCHUIIMHAPHBIC PC3YJIbTAThl, YCBOCHHBIC 3HAHUSA U

npuoOpeTeHHbIe  OOYYaIOMIMMHUCA  YMEHHS,

podecCHOHATBHBIX KOMITCTEHITHIA.

HaIpaBJICHHLIC

Ha ¢opMUpOBaHHE OOUMX U

Pe3synbrarel 00yueHust (OCBOCHHbIE YMEHUS,

YCBOEHHBIE 3HAHMS)

ITokazaTenu OLEHKU pe3yibTaTOB

Ymemes:

ITP6 02. Bnagenue cucTeMoit XUMHUYECKUX
3HAHMI, KOTOpas BKJIFOYACT: OCHOBOIIOJIATAIOIIHE
IMOHSATHS (XUMUYIECKHIA DJIEMEHT, aTom,
JJIEKTpOHHAas o0ojioyka aroma, s-, p-, d-
JJICKTPOHHBIC OPOWTAIM aTOMOB, WOH, MOJICKYIIA,
BAJICHTHOCTh, 3JICKTPOOTPHUIATEILHOCTh, CTCICHb
OKHUCJICHHS, XUMHUYECKasl CBS3b, MOJIb, MOJIIpHAS
Macca, MOJISIPHBIH 00BEM, YIJICPOJHBIH CKEJeT,

GyHKIMOHAIbHAS TpyNNa, pajauKal, H30Mepus,
W30MEpBbI, TOMOJIOTMYECKUH  psAl, TOMOJIOTH,
YTIEBOAOPOIBI, KHCIOPOIA- M a30TCOIEPIKaIIUe

COEIMHEHUS, OMOJIOTUYECKH AaKTHUBHBIE BEIECTBA
(yrneBoapl, XKUpBI, OETKH), MOHOMEp, IOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPUCTAJUIMYECKAss pElIETKA, THUIIbI
XUMUYECKUX peakuuii (OKHCITUTENBHO-
BOCCTAaHOBUTEIIBHBIE, 3K30-U 3HJIOTEPMHUYECKUE,
peaKiuu HOHHOTO oOMeHa), pacTBop,
3JEKTPOJIUTHI, HEJIEKTPOJIUTHI,
JNEKTPOJUTUYECKAS JTUCCOLMALNS, OKUCIUTENb,
BOCCTAaHOBUTEIb, CKOPOCTh XMMHMUYECKOW pEaKIuH,
XMMHYECKOE paBHOBECUE), TEOPUU M 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOCHUS OpPTraHUYECKHX
BEIIECTB AM. byrneposa, Teopust
ANEKTPOJIUTUYECKOU JTUCCOLMAIUH,
nepuoauueckuii 3akoH J[.M. MenneneeBa, 3akoH
COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMUH, (HAKTOJIOTHUECKUE
CBEJICHUS O CBOICTBax, COCTaBe, IOJIyYUEHHUU U
0e30MmacHOM HCIIOJIb30BAaHUU BAYKHENIINX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

Buiameer cucreMoli XMMHYECKUX 3HAHWUH, KOTOPAs
BKJIFOYAET: OCHOBOIIOJIAralo1Ke TTOHSTHUS
(XMMHUYECKHI ~ JJIEMEHT, aToM, DJIEKTPOHHAas
o0oJji0uKa aToma, s-, p-, d-3JIEKTPOHHBIC OpPOUTAIN
aTOMOB, WOH, MOJIEKYJIa, BAJICHTHOCTb,
JNEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCIICHHUS,
XUMUYECKass CBs3b, MOJb, MOJSIpHAsS Macca,
MOJISIPHBIN o0newm, YIJIEPOIHBIN CKEJIeT,
GyHKIIMOHANBHAS TPYyNIa, paadKall, H30MEpus,
HW30MEpbI, TOMOJIOTHYECKHUH s, TOMOJIOTH,
YTJIEBOJOPOBL, KHCIOPOJI- MW  a30TCOACpIKAIIUE
COeMHEHUs, OMOJIOTUYECKH aKTHUBHBIC BEIECTBA
(yrieBompl, XUpPBI, OCIKH), MOHOMEp, IOJHMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCAMHEHUS, KPHUCTAIUIMYECKAsl pEIIETKA, THIIbI
XUMHUYECKUX peakuuit (OKHCITUTENBHO-
BOCCTAHOBUTEJBHBIE, 3K30-U SHIOTEPMHUYECKHUE,
peakiuu HOHHOTO oOmeHa), pacTBop,
3JIEKTPOJINTHI, HEAJIEKTPOJIUTHIL,
JJEKTPOJIUTUYECKAST JIUCCOLMALMNS, OKHUCIUTED,
BOCCTAHOBUTENb, CKOPOCTb XMMHUYECKOW pEaKIIMH,
XMMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XUMHUYECKOTO CTPOCHHUS OpraHM4eCKHX
BEIIECTB AM. byrneposa, TeopUs
3IEKTPOJIUTUUECKOU JUCCOLMAIUH,
nepuoauueckui 3akon /.M. MenzeneeBa, 3akoH
COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (HAKTOJIOTHUECKUE
CBEJICHUSA O CBOICTBax, COCTaBe, IOJYYEHUH H
6e30macHOM WCIIOJIb30BaHUU BAKHEUILIUX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY
Y MIPAaKTUYECKOU JEeSATENbHOCTH YEJIOBEKA;

IIP6 03. ChopMUPOBaHHOCTb YMEHUN BBISBIATH
XapaKkTepHble MPU3HAKU U B3aUMOCBS3b U3yYE€HHBIX
NOHATUH, MPUMEHATH COOTBETCTBYIOIUE MOHSITUS
npu ONMCaHUU CTPOCHUS U CBOMCTB
HEOPraHMYeCKUX M OPraHMYECKHX BEIIECTB U MX
MpeBpalleHui; BBISIBIISITh B3aMMOCBSI3b
XMMUYECKUX  3HAaHUM € TOHATUAMH U

YMCEET BBIABJIATH  XAPAKTCPHLIC IIPHU3HAKKU U
B3aUMOCBA3b HN3YUYCHHBIX HOHHTI/II\/’I, MNPUMCHATDH
COOTBCTCTBYIOIIIHC TIOHATHUA Ipu OIMUuCaHuH
CTPOCHUA n CBOICTB HCOPraHU4YCCKUX u
OpraHu4YeCKUuXx BCUICCTB W HUX HpeBpameHHﬁ;
BBISABJISITh B3aMMOCBS3b XMMHYECKMX 3HAHHUH C
IMOHATHUAMU n NpEACTaBJICHUAMU APYrux

14




IIPEJICTAaBICHUSIMU JIPYTMX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

CCTCCTBCHHOHAYUYHBIX TPCAMCTOB,

I1Po 04. CdhopmMupoBaHHOCTD YMEHHUU
HCIIOJIb30BATh HaVMEHOBAHMS XUMUYECKUX
COEIMHEHU I MEXIYHAPOJHOTO COr03a

TEOPETUYECKOM W MNPUKIAAHOM  XUMHM U
TPUBHAIBHBIC HA3BAHWS BAKHEHMIIMX BEIIECTB
(3THNEH, allCTHJICH, TJILEPHH, ¢benou,
dbopmanpaerua,  yKCycHash — KUCIOTa,  TJIMIIMH,
YIapHBIM ra3, YrJIeKHCIbId ra3, aMMHAK, TalleHas
W3BECTh, HETall€Has M3BECTh, NHUTHEBAs COJa H
JPYTUX), COCTABJIATH (POPMYJIbI HEOPraHUYECKUX U
OPraHWYECKHUX BEIIECTB, YPABHEHUS XWMHMYECKHX
peakiuii, OOBICHATH HMX CMBICH; TOATBEPKAATH
XApaKTEpHbIE XMMHUYECKHME CBOMCTBA BEIECTB
COOTBETCTBYIOIIIMMU 3KCIEPUMEHTAMU U 3aIUCIMHU
YPABHEHUN XMMUYECKUX PEAKIINI;

YMEET WCIOJIb30BaTh HAMMEHOBAHUS XMUMHYECKUX
COCIMHEHU M MEXIYHAPOIHOTO COI03a
TEOPETUYECKOM W IPUKIAAHOW  XUMHH W
TPUBHAJIBHBIE HA3BAHWS BAXKHEWINNX BEIECTB
(3THIIEH, AleTUJICH, TJIMLIEPHH, ¢enon,
dopmanpaerua,  yKCycHas — KHCIOTa,  TJIHIIMH,
YTapHBIN ra3, YrIeKHUCIbIM a3, aMMHakK, ramieHas
W3BECTh, HETalleHas W3BECTb, NHUTHEBAs COJMA H
JPYTHX), COCTaBJISTh POPMYJIbI HEOPraHUUECKUX U
OPraHWYEeCKHUX BEIIECTB, YPABHEHHUS XUMHUYECKHUX
peakuui, OOBSCHATH HMX CMBICH; MOJATBEPKIATh
XapaKTEpHbIE XMMHUYECKHME CBOMCTBA BEIECTB
COOTBETCTBYIOIIMMH IKCIEPUMEHTAMHU U 3aINACAMHU
YPaBHEHUN XUMHUYECKUX PEAKIINA;

I1P6 05. CopMHUPOBAHHOCT yMeHuii | YMeeT yCTaHABJIMBATh MPUHAIICKHOCTb
YCTaHABIIMBATh  MPHUHAUIGKHOCTh  M3YYeHHBIX | M3YUCHHBIX  HCOPraHM4eCKHX W OPraHM4eCKHX
HEOPraHWYECKUX W OpraHndyeckux BemecTp Kk | BEHIECTB K OINPCICICHHBIM KjaccaM M IDyIIam
OTPEICNIeHHBIM KiaccaM M TPYIaM COeAMHeHnir, | COSAMHEHMH, XapaKTepu3oBaTh HX COCTaB U
XapakTepU30BaTh HMX COCTAaB M  BaxHejimpe | BAKHEHIINE  CBOMCTBA;  OMPENENATH  BHIIBI
CBOWCTBA; OMpEICIATh BHJIBI XUMHUYECKHX CBs3ei | XMMHICCKHX CBsA3eH  (KOBAJEHTHAs, HOHHas,
(KoBaJICHTHAs, HOHHA, MeTajnJeckasy, | METaUIMIECKasd, BOJIOPOJIHAs), THTIbI
BOJIOPOJIHAS), THIBI KPUCTALTMYCCKUX perreTok | KPUCTAUIMICCKUX pelIeToK BCILICCTB,
BEIIECTB; KJIaCCH(HUITUPOBATH xumudeckue | KIACCHQUIMPOBATH XUMIICCKHE PCAKIINH;
peaKiuu;

IIP6 06. Biuagenue OCHOBHbIMH MeTozamu | BJIAACET  OCHOBHBIMHM — METONAMM HaY‘IHOF?
HAYYHOTO IIO3HAHMS BEUIECTB M XMMHYeCKux | HO3HAHHMSA BCIIECTB M XHUMHYCCKHX  SIBJICHHM
SIBJICHUH (HAOJIOACHHUE, U3MEPEHHE, IKCIICPUMEHT, (nabmrozenne, HU3MCPCHHUE, 9KCIIEPUMEHT,
MOJICTTUPOBAHNUE); MOJICIMPOBAHHC);

IIP6 07. ChopMupoBaHHOCTH YMEHUW MPOBOJMUTH | yMEET TNPOBOJUTH pPaAcCUYeThl 10 XUMHUYECKUM

pacueTel 1O  XUMHUYeCKUM  (dopMmylaM U
YpaBHEHUSIM XUMHYECKUX peakuui c
HCIOJIb30BaHUEM buznueckux BEJIMYMH,

XapaKTePU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBUS)
ra3oB, KOJHMYECTBA BEIIECTBA; HCIOJIb30BAThH
CHCTEMHBIC XUMHYECKUE 3HAHUS JUIS TPUHSATHS
pCIICHU B KOHKPETHBIX YXU3HEHHBIX CHTYaIUAX,
CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHUEM.

dopMyiaM U ypaBHEHHSIM XHMHYECKHX PEAKIUH C
UCIIOJIb30BaHUEM busnyeckux BEJIMYMH,
XapaKTePU3YIOIIUX BEIIECTBA C KOJIHMYECTBEHHOU
CTOpPOHBI: Macchl, 00beMa (HOpMaJIbHbBIE YCIOBUSA)
ra3oB, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CHUCTEMHBbIC XUMHYCCKUEC 3HAHUS ISl TPHHSATHS
pelIeHUT B KOHKPETHBIX YXHU3HCHHBIX CUTYAIHIX,
CBSI3aHHBIX C BEIIECTBAMH U X IIPUMCHCHUEM.

11P0 08. CdhopMupoBaHHOCTH YMEHHU
IUIAHUPOBaTh M BBIINOJHATE  XUMUYECKUH
OKCIEpUMEHT  (TpEeBpalleHuss  OpraHMYecKUX

BEIIECTB MPU HarpeBaHWM, NOJY4YE€HUE STUIIEHA U
U3Y4YEHHUE €r0 CBOMICTB, KAUECTBEHHBIE PEAKIIMM HA
aNbJIETU/bl,  KpaxMal, YKCYCHYIO  KHCIOTY;
JeHaTypanus OeJKOB MpHU HAarpeBaHUH, IIBETHBIC
peaknuu O€NKOB; MPOBOJUTH PEAKIUH HOHHOTO
oOMeHa, OmpeaessITh Cpely BOJHBIX PacTBOPOB,
KayeCTBEHHbIE PEaKIUU Ha Ccyibdar-, KapOoHaT- U

yMeeT MJIaHUPOBATh M BBINOJHATH XUMHUYECKUN
9KCHEpUMEHT  (TMpEeBpaIleHus  OPraHMYEeCKHX
BEUIECTB IIPU HAarpeBaHMM, IOJyYEHUE JTHICHA U
U3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIUU Ha
IbJETUAbI,  Kpaxmall, YKCYCHYIO  KHUCIIOTY;
JieHaTypanus O€JIKOB MpPHU HAarpeBaHUM, LIBETHBIC
peakuuu O€JIKOB; MPOBOJUTH PEAKIUU HOHHOTO
oOMeHa, ompeaesisaTh Cpeny BOTHBIX PacTBOPOB,
KaueCTBEHHbIE peakuy Ha Cynbdar-, kapOoHaT- U
XJIOpUA-aHUOHBI, Ha KaTHOH aMMOHUS; pellaTbh
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XJIOpU/I-aHHOHBI, Ha KaTHOH aMMOHUS; pEIIaTh
AKCIIEpUMEHTAJIbHBIE 3a7aun 1o TemaM "MeTamibr"
n "Hemeramibl") B COOTBETCTBUM C IpaBUIIaMU
TEXHUKH 0€30MacHOCTH TMpH oOpaiieHuud ¢
BElIeCTBaMU M Ja0OpaTOpHBIM 00OpPYJOBAHUEM;
MPEICTABIIATh pe3ynbTaThl XUMHUYECKOTO
JKCTIepUMeHTa B (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOLINX peaKIuid H  (QOPMYIUPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJbTATOB;

AKCIIEPUMEHTAJIbHBIE 33/1a4u 10 TemaM "MeTaibl"
u "Hemeramibl") B COOTBETCTBUM C IpaBUJIAMU
TEXHUKH OE€30MacHOCTH TMpH oOpamieHuu ¢
BEIIECTBAMU U J1a0OpaTOpPHBIM O00OpPYIOBAHUEM;
IPECTaBIIATh pe3ynbTaThl XUMHUYECKOTO
JKCTIEpUMEHTa B  (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIIUX peaknuii u (OpPMYIUPOBATH
BBIBO/Ibl HA OCHOBE THX PE3yJIbTAaTOB;

I1P6 09. CdhopMupoBaHHOCTH YMEHUS
aHATM3UPOBaTh  XMUMHYECKYI0  HH(OpMAIHIO,
MOJIyYa€MyI0 U3 pa3HbIX HCTOYHUKOB (CpEICTB
MaccoBoi nHpopmanuu, cetb UHTEpHET U 1pyrue).

yMEeT aHATM3UPOBATH XUMUYECKYI0 HH(OPMAIIHIO,
MOJYy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CPEICTB
MaccoBoi nuHdopmaimu, cetb IHTEpHET U Opyrue).

IIP6 10. ChopmMupoBaHHOCTb YMEHUN COONIOAATH
IpaBuIIa 9KOJIOTMYECKU 1eJIECO00pa3HOro
MOBEACHNUS B OBITY U TPYAOBOW JESATEIBHOCTH B
LEeIsIX ~ COXpaHEHUsT  CBOEro  370pOBbs U
OKpYXKalollel MPUPOJHON Cpellbl; YYUTHIBATh

yMeeT  cOoOMIoAaTh  IpaBUiIa  HKOJOTHYECKU
1e1ecoo0pa3Horo MoBeAeHHsI B ObITY U TPYAOBOMH
JEATEIbHOCTH B LENAX COXPAaHEHHsS CBOETO
370pOBb M OKPYKAIOIIEW IPUPOJHON Cpenpl;
YUYHUTBIBATH OIACHOCTh BO3JCHCTBHS HA KUBBIC

OTIACHOCTh BO3JCHCTBHSI HA JKHWBBIC OPTraHW3MBI | OPraHU3MBI OINPEACICHHBIX BEIIECTB, IMOHUMAS
OTIPENICNICHHBIX ~ BEMIECTB, TOHWMAas  CMBICT | CMBICH  TIOKa3aTens TpeAeTbHONH  JOMyCTHMOMN
oKazartess NpeaeabHON JIOTTYCTUMOM | KOHIIEHTPAIMH.

KOHIICHTPAIINH.

IIK 1.1%

— o0ecrmeunBaTh  BBHINOJHEHHE  PabOT MO | YMEET OOecneunBaTh BBINOJHEHHE PabOT 1O
00CITy>)KMBaHUIO TpanchopMaTopoB U | 0OCIIy’)KUBaHUIO TpaHchOopMaToOpOB u
npeoOpaszoBaTeield AICKTPUIECKON YSHEPTUH; npeoOpa3zoBareseil 3JIeKTPUUECKON SHEPTUn;

IIK 1.1%

— o0ecrnieunBaTh nposeneHMe  paboT IO | yMEET o0ecreumBaTh IMPOBEJCHME paboT 10
00CITY’KMBaHUIO 000pynoBaHus | 0OCITYKHBaHUIO 000pynoBaHus
pacnpeneanuTeNbHbIX YCTPOMCTB | PaCpeACIUTCIIbHBIX YCTPOMCTB
AJIEKTPOYCTAaHOBOK; 3JEKTPOYCTAHOBOK;

3namo:

IIP6 01. ChopmMupoBaHHOCTh TPEACTABICHHI: O | 3HAET 0 XUMHYECKON COCTaBJIAIOIIEH

XUMHUYECKON COCTaBIISIIOLIECH €CTECTBEHHOHAYYHOU
KapTUHBI MUpPA, POJIM XUMHH B TIO3HAHWUU SBJICHHUIA

Opupoabl, B  (HOPMHUPOBAHMM  MBILUICHUS U
KYIbTYpbl ~ JUYHOCTH, €€  (yHKIHOHAJIbHON
rPaMOTHOCTH,  HEOOXOAMMOW  JUid  pelIeHHUs
MIPAKTUYECKUX 3ama4y u HKOJIOTUYECKH

000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U
MIPUPOJIHOM cpeie;

€CTECTBEHHOHAyYHOUW KapTHUHBI MHUPA, POJIU XUMUU
B MO3HAHHUM SIBJICHUI MPHUPOAbI, B (HOPMUPOBAHUN
MBIIIJICHUsI ¥ KYJAbTYpbl ~ JIMYHOCTH, €€
(byHKIMOHATBHONW IPaMOTHOCTH, HEOOXOAUMOM ISt
pellleHrs TPAKTHUYECKUX 3aJad M SKOJOTHYECKU
000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
IPUPOJIHOI cperie;

IIK 1.1*
— OJICMCHTBI KOHCTPYKIHWH 3aKPBITBIX U OTKPBITBIX
pacnpeaACIINTCIbHBIX YCTPOﬁCTB MOACTaHIINHI

ANEKTPUUECKUX ceTell HampsbkeHuem jao 110 xB
BKJIIOYMTENIBHO, MHHHUMAJIbHBIE  JOIyCKAaeMble
paccTossHUS MEXAYy OOOpYIOBAaHUEM TOJICTAHITHA
AIEKTPUUECKUX CETEH;

3HACT OCHOBOIIOJIAraronue IIOHATHSA, TCOPUU U
3aKOHBI

IIK 1.1*
— KOHCTPYKLIMH "
TpaHchopMaTopoB;

OPUHLUT paboThI

3HACT KOHCTPYKIIMU n paGOTBI

TpaHc(hopMaToOpoOB;

TIPpUHIUAIT
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IIK 3.2*
— 06HII/IC CBEJICHUA O MaTepuajiaX, IpUMCHSICMBbIX 3Haer O6HII/I€ CBCACHHUA O MaTcpuajliax, NPpUMCHACMBIX
IIPU PEMOHTE YCTPOHCTB P3A; TPU PEMOHTE YCTPOICTB P3A;

Obuue pe3ynvmamosl OCBOCHUS yueOHOTO MpeaMeTa «Xumusy JOCTUTAIOTCS B €INHCTBE y4eOHOU
U BOCIHTAaTEIbHOM  JEATEIBHOCTM B COOTBETCTBUHM €  TPAJAULMOHHBIMHU  POCCHMCKMMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, IPUHSITHIMU B O0IIECTBE
MpaBUJIaMH M HOPMaMH TOBEJCHHUS, U CHOCOOCTBYIOT IMPOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHUS M
CaMOPa3BUTHs, pPa3BUTHSA BHYTPEHHEW IIO3UMLMU JIMYHOCTH, NATPUOTU3MA, I'PAKIAHCTBEHHOCTH,
YBO)XEHMsI K aMATH 3alUTHUKOB OtedecTBa U nojasuraMm ['epoeB OteuecTBa U crapiieMy MOKOJIEHUIO,
3aKOHY M IMpaBONOPSAKY, TPYdy, B3aUMHOIO YBa)X€HHsS, OEpEeKHOTO OTHOLIEHUS K KYJIbTYPHOMY
HacleAW0 M TPAJWLIHUSIM MHOTOHAMOHANBHOrO Hapoaa Poccuiickon ®enepauuu, mnpupoie u
OKpYXKaloIllel cpeJie U OLEHUBAIOTCA 10 pe3yabTaTaM HaOIOJEHUs 3a JESITEeIbHOCThIO O0OyJaromerocs B
IIpoIecce OCBOEHUS y4eOHOTO MpeIMeTa
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3 KPUTEPUU OLIEHKU

Kpurtepuu ycrHoro orsera

Kpurtepuu ouenkn Onenka

oOyJaromuiicss TOJHO W3JaraeT MaTtepuayn (OTBEYaeT Ha BOIPOC), JaeT
MMPpaBHUJIIbHOC OIPCACICHUC OCHOBHBIX HOHﬂTHﬁ; O6Hap}I)KI/IBaCT IIOHUMAaHUue
Marcepuaia, MOKECT o0ocHOBAaTh CBOH CYXXACHHUA, IPUMCHUTHL 3HAHUA Ha
IMPAaKTHUKE, NPUBECTU HCO6XOI{I/IMBI€ IMPUMCPBI HC TOJIBKO H3 y‘Ie6HI/IKa, HO U
CaMOCTOSITEJIFHO COCTaBJICHHBIC, H3JaraeT MaTepuan IMOCIEAO0BAaTEIbHO U
MPABIJIBHO C TOYKHU 3pEHUS HOPM JIUTEPATYPHOTO SI3bIKa

OTIINYHO

0OyJaronIuiics JaeT OTBET, YJAOBJICTBOPSIONIMIA TEM e TPEeOOBAHHSIM, YTO H
JUISl OLICHKH «OTIWYHO», HO JomyckaeT 1—2 ommOKH, KOTOpbIE caM XKe
WCIIpaBIIsieT, U 1-2 HejouYeTa B MOCIEA0BATEIBPHOCTH U SI3IKOBOM O()OPMIICHHH
H3JIaraeMoro

Xopomo

oOydJaromuiicss oOHapy)KMBaeT 3HAHUE W TMOHUMAHWE OCHOBHBIX IOJOKEHUM
)IaHHOI\/’I TEMbI, HO HM3JIara€t Marcpual HCIIOJHO M AOIMYCKA€T HCTOYHOCTH B
OTpE/IeNIEHUU MOHATUH WUIu (POPMYIUPOBKE MpaBUiI; HE yMEET JOCTAaTOYHO
riy0OKO M J0Ka3aTeabHO OOOCHOBATH CBOM CYXKJAEHUS M TPUBECTH CBOU
IMPUMCEPEBI; HU3JIara€T Marepual HEIOCICA0BATCIIBHO M JOIIYCKAcT OIIMOKH B
SI3BIKOBOM O()OPMIICHHH M3J1araeMoro

VY 10BIIETBOPUTEITBHO

oOydJaroruiicss oOHapyXKHMBaeT HE3HAHHE OOJIBIIIEH YacTH COOTBETCTBYIOIIETO
BOIpOCa, JIOMyCKaeT OIMMOKH B (DOPMYIHPOBKE ONPEICICHUNA W TIPaBHII,
MCKa)KAIOIINE WX CMBICH, OECIOPSIOYHO W HEYBEPEHHO H3JIaraeT MarepHal.
OmneHka «2» OTMeUYaeT TaKue HEJOCTAaTKH B TOATOTOBKE, KOTOPBIC SIBISIOTCS
CepBE3HBIM TMPEISITCTBUEM K  YCICUTHOMY  OBJIAJICHHIO  TOCIEIYIONIHM
MaTepUaAIOM

HeynosnerBoputenbHO

Kputepun oueHKH NPaKTHYECKUX U JI1a00PATOPHBIX 3aHATH I

1 akTUBHOCTH pa6OTBI Ha IMPAKTHUYCCKOM U Ha60paTOpHOM 3aHATHHA (BI)IHOJ'IHCHI/IC BCEX Ba,Z[aHHﬁ,

MIPEII0KEHHBIX MPEIO/IaBaTeIeM);

2 IIPaBHUJIIBHOCTbE OTBE€TOB Ha BOIIPOCHI (BepHOG, YCTKOC M J0CTAaTO4YHO FJ'IY6OKO€ H3JI0OKCHHUEC

TIOHSATUH, UJCH, U T.11.);

3 moaHOTa M OJHOBPEMCHHO JITAKOHUYHOCTb OTBCTA (OTBCT JOJDKCH OTpaXaTb OCHOBHBIC TCOPUHU U

KOHICIIIWHU I10 PACKPBIBACMOMY BOIIPOCY, COACPIKATD UX KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 1 COHOCTaBHeHI/Ie);

4 YMCHUC q)OpMy.]'II/IPOBaTB CO6CTB€HHYIO TOYKY 3pCHHA, I'PaMOTHO aprymMeHTUPOBATb CBOMO

MTO3ULUIO IO PaCKPBIBAEMOMY BOIIPOCY;

5 KynbTypa peun (MaTepuan J0JDKEH ObITh M3JI0KEH XOPOILIMM MpO(EeCCHOHATBHBIM S3bIKOM, C

T'paMOTHBIM HUCIIOJIB30BAHUECM COOTBCTCTBYI-OH_[eﬁ CHCTE€MBI OHITHH 1 TepMI/IHOB).
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KpuTeplm OICHKH NPAKTHYECKOI'0 3alaHUA

Kpurtepuu onenku

Ounenka

— TMpPaKTUYECKOE 3aJaHHe BBHINOJIHEHO B YCTAHOBJIGHHBIH CPOK C
MCIOJIb30BAHNEM PEKOMEHAINHN TPENoaBaTes

— TI0Ka3aH BBICOKWI YpOBEHb 3HAHUSI M3YYEHHOTO MaTepHalia 1o 3a/JaHHOM
Teme

— MPOSIBJIIEH TBOPUYECKHUM MOIXOT

— YyMEHHeE TJIyOOKO aHAJIM3UPOBATh MPOOIEMY | JIeaTh 00001aronme
IMPAKTUKO-OPUCHTHUPOBAHHBIC BBIBOAbI

— pabota BbITIOJHEHA 0e3 OMMOOK M HEJOYETOB WM JOMYIIEHO He Oosee
OJTHOTO HeJloueTa

OT1aununo

— HpaKTI/I‘-ICCKOC 3aJaHUC BBIIIOJIHCHO B YCTaHOBHeHHBIfI CpOK C
WCII0JIb30BAaHNEM PEKOMEHIAITN MPETIO IaBaTeIIs
— IIOKa3aH XOpOHII/Iﬁ ypOBeHI) BJIAICHU S I/ISYTICHHBIM MaTepI/I’cU'IOM 110
3aJIaHHOM TeMe
— paboTa BBITIOJIHEHA TTOJTHOCTHIO, HO B HEH JIOMYIIEHO:

a) He 6oJiee 0THOM HETPyOO#l OMIMOKHA M OJTHOTO HENOYETA;

0) nnu He 6oJiee IBYX HETOYETOB

Xopowo

— HNPaKTHYECKOC 3aJaHKEC BBINIOJIHCHO B YCTaHOBHeHHBIﬁ CpPOK C HaCTUYHBIM
WCITI0JIb30BaHNEM PEKOMEHIAITHI MPETIOIaBaTeIIs
— MOPOACMOHCTPHUPOBAHbI MHHUMAJIBHBIC 3HAHUA 110 OCHOBHBIM TEMaM
M3YYCHHOTO MaTepuaia
— BBINOJIHEHO HE MEHEE MOJIOBHHBI paOOTHI MJIH B HEH JIOIYIIICHBI:

a) He 6osiee IBYX rpyObIX OIITHOOK;

0) He OoJiee OHOM IPyOO OIMTMOKK 1 OJTHOTO HEJIOYETA;

B) He 0oJiee IBYX-TPEeX HETPyObIX OMIHNOOK;

') 0JIHa HerpyOast ommoOKa U TPH HEIOUETa,

1) IPU OTCYTCTBHH OLITUOOK, 4-5 HETOUYETOB

YnoBi1eTBOPUTEIBLHO

— YHUCIIO OIMMOOK M HEI0YETOB MPEBOCXOJUT HOPMY, IPH KOTOPOH MOMKET
OBITh BBICTaBJCHA OIICHKA «YIOBJIECTBOPUTEIHHO» WJIW €CIU MPABUIBHO
BBIIIOJIHEHO MEHEE MOJIOBHUHBI 3aJaHuUs

— ecu 0OyYaroIINICs He TPUCTYIA K BBITTOJTHEHUIO 3a/IaHUsI WUIH TPABUIILHO
BBITIOJTHIIT He OoJiee 10 MpOIeHTOB BCeX 3alaHui

HeynoBierBopuTtebHO

Kpurepun oneHku J1a00paTOPHOro 3a1aHUs

Kpurepumn oueHku

Onenka

— paboTa BBITMIOJHEHA B IOJHOM OOBEeME ¢ COOJIOJIEHHEM HEO0OXOIUMO—
MOCJICJIOBATEILHOCTA TPOBEACHUS OIBITOB M HW3MEPCHHI; BCE OIBITHI
MPOBEJIEHbl B YCIOBUSX M pPEXKUMAX, OOECIEUMBAIOUINX IOIY4YCHUE
MPaBWJIBHBIX PE3yJIbTATOB W BBIBOJOB; COONIOJACHBI TpPeOOBAHMS MPABHUII
0€30MacHOCTH TpyJa; B OTYETE MPABUIBHO M aKKypPaTHO BBITIOJHEHBI BCE
3amucu, TaONMUIbl, PUCYHKH, YEPTEKH, T'padUKH, BBHIYMCICHUS; MPABHIBLHO
BBITIOJTHEH aHATU3 TOTPEITHOCTeN

OT1ian4Ho

— paboTa BBINOJIHEHA B TOJHOM OOBEME ¢ COOMIOACHHEM HEOOXOIUMON—
MOCJIEJIOBATEIFHOCTA TPOBEACHUS OTBITOB U W3MEPEHMIA; BCE OIBITHI
MPOBEJIEHBl B YCIOBUSAX H pPEXUMaX, O0O0ECIeYHBAIONINX IOJIy4eHHE
MPaBWIBHBIX PE3yJIbTATOB W BBIBOJOB; COOIOJACHBI TpPeOOBAHMS MPABHUII
0€30MacHOCTH TpyJa; B OTYETE MPABHIBLHO M aKKYpaTHO BHITIONHEHBI BCE

Xopowo
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3aMucH, TAOJHIIBI, PUCYHKH, YEPTEKU, TpapUKH, BBIYUCICHHS; MPABHILHO
BBINOJIHEH aHAJIU3 IO PEMTHOCTEN

JlomyiieHo 11Ba - Tpu HeJoYeTa Wid He OoJsiee OHOW HerpyOoil ommOKu u
OJIHOTO HEeJI04€ETa

— paboTa BBINOJHEHA HE MOJHOCTHIO, HO OOBEM BBITIOJHEHHOW YacTH—
II03BOJIAECT IIOJY4YUTh IIPABUIIBHBIE pPE3YyJAbTaTbl W BBIBOJBI, €CIU B XOJ€
MIPOBEICHUS OIBITA M U3MEPEHUH OBLIN IOMYIICHBI OITHOKN

Y 10BJ1I€TBOPUTEIBHO

— paboTa BBHINOJIHEHA HE TOJHOCTHIO M 00BEM BBITIOJHEHHOW YacTH PabOTHI
HE II03BOJIAET C/ejiaTh IMPABUJIbHBIX BBIBOJOB, €CIIM OIbITHI, U3MEPEHMUS,
BBIYMCIICHUS], HAOIIOIEHU S TPOU3BOIMIINCH HEITPABUIIBHO

HeynoBierBopure/ibHO

Kpurtepuu onieHKn KOHTPOJILHOM padoThI

Kputepuu onenku Ounenka
— KouTtponpHas pabota BbIMOJSHEHA O€3 OMIMOOK W HEJOYETOB WIIU OTIH4HO
JIOTYIIIeHO He 0oJiee OJTHOr0 HeJo4YeTa
— KoHuTtponrsHas paboTa BBINOJHEHA MOJHOCTHIO, HO JIOMYLIEHO HE OoJjiee Xopomo
0JIHOI HerpyOo# oMOKU 1 OJHOTO HeJ0YeTa, Win He 0oJiee ABYX HEJJOUETOB
- KOHTpOJ’IBHaﬂ pa60Ta BBITIOJTHCHA MPAaBHUJIBHO HE MCHEC II0JIOBHUHBI
paboTHI WU JOMYIICHO HE 0oJiee IBYX IPyOBIX OIMIMOOK, WIH HE O0Jiee OTHON
rpy0oil U 0JJHOWM HErpyOo OMMUOKK M OJTHOTO HEeJoYeTa, WM He OoJiee TBYX- T rp—

TpeX HErpyoObIX OMIMOOK, WM OJHOW HErpyOod OMMOKM M TpeX HEIOYETOB,
WIA TIpA OTCYTCTBHH OIIWOOK, HO NMPH HAIWYHH YETHIPEX-TISATH HEIO0YETOB,
TUIOXO€ 3HAHWE TEKCTa MPOU3BENICHHS, JOMYIICHO HCKaXKCHNE (DaKTOB

— JIOTMYIIEHO YHUCJIO OIIMOOK M HEIO0YETOB MPEBOCXOJIIEe HOPMY, IpH
KOTOpOil MOXeT OBbIThb BBICTaBJICHA OIEHKA <«3», WIM €Clu MPaBUIBLHO
BBITIOJIHEHO MEHEe MOJOBHHbI paOOTHI

HeynoBierBopuTebHO

Kpurepun oueHuBanus J0KJIa10B (COOOIEHUIT)

Kpurepum onenkn

Onenka

—cBoOOJHAs peub, JIOKIAJ TPOU3BOJUT  BBIIAIOIICECS
COTIIPOBOXKIACTCS MILTIOCTPATUBHBIM MaTEPUATIOM

- aBTOp NPEICTAaBWJI JACMOHCTPAIlMOHHBIM MaTepuanl M IPEKPacCHO B HEM
OPHEHTHPOBAJICS

- OTBEYAeT Ha BOIIPOCHI

- TIOKA3aHO BJIAJICHUE CIIEIUAIbHBIM alapaTomM

- BBIBOJIbl IOJTHOCTHIO XapaKTEPU3YIOT paboTy

BIICYATJICHHC,

OT1ian4Ho

—CB0O0OTHOE BNIaICHHUE TEKCTOM, oOpallleHre K CIyIIaTeasiM

- HCMOJB30BAHME JEMOHCTPALMOHHOTO Marepuaia B JOKIaje,
o¢opMIIeH, HO €CTh HETOYHOCTH

- HE MOKET OTBETHUThH Ha OOJBIIUHCTBO BOIIPOCOB

- HCTIOJIH30BaHbI OOIICHAYYHBIEC U CTICIIUATBHBIE TEPMUHBI

- BBIBO/IbI HEUETKHUE

- UMEIOTCS, HO HE JIOKA3aHbl.

XOPOILO

Xopomo

—TCKCT 3a4YHUTHIBACTC MOHOTOHHO, 0e3 O6paH_ICHI/I$I K CJIyHIaTeIIaM

- Hpe,Z[CTaBJ]CHHHﬁ I[eMOHCTpaI_II/IOHHHﬁ Marcpual O(I)OpMJ'IeH IJI0XO,
HETpaMOTHO

- HC MOXKCT YCTKO OTBCTHUTH Ha BOIIPOCHIL

Y 10BJ1IeTBOPUTEIBHO
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- IIOKa3aHO BJIaJICHUC 0a30BbIM arrapaTom
- BBIBOJbI UMCIOTCs, HO HC JOKa3aHbI

- JIOKJIaJl paccKa3blBaeTcs, HO He OOBICHIETCS CyTb paloThl, peub
KOCHOSI3bIUHA

- NPEICTABICHHBIM JEMOHCTPALMOHHBIA MaTepuall HE HCIOJIb30BAJICS
JOKIIaT4YUKOM

- HE MOKET OTBETUThH Ha BOIIPOCHI

- BJIaJICHUE CIIELMAIbHBIM alllapaTOM OTCYTCTBYET

- BBIBOJIbl UMEIOTCS], HO HE JIOKA3aHBbI

HeynoBierBopure/ibHO

Kpurtepuu onennBanus npeseHTanui

Kputepuu onenku

Onenka

—IIpe3eHTAallls] COOTBETCTBYET TEME;
- opopMIIEH - TUTYJBHBIN CJai C 3aT0JIOBKOM (TeMa, 11eJd, TUTaH U T.11.);

- copMynupoBaHHAs TEMa SCHO M3JI0KEHA U CTPYKTYPHUPOBAHa;

- UCTOJIb30BaHbl rpaduueckue n3odpaxeHus (pororpaguu, KAPTUHKU U T.I1.),
COOTBETCTBYIOIIHE TEME;

- BBIJIEpKaH CTUJIb, LIBETOBAs raMMa, MCIOJIb30BaHa aHUMAlIUs, 3BYK;

- paboTa oopmIiIeHa M MpeOCTaBIeHA B YCTAHOBICHHBIN CPOK

OT1anyno

—Ipe3eHTAINS COOTBETCTBYET TEME;
- opopMIIEH TUTYIBHBIN CIIal]] C 3aTrOJIOBKOM (TeMa, IeJH, TUIaH U T.11.);

- chopmynHpoBaHHAs TEMa SICHO U3JI0KEHA M CTPYKTYPHPOBAHA;

- UCIOJIB30BaHbI Tpaduueckue n3oopakenus (pororpadun, KAPTUHKU H T.I1.),
COOTBETCTBYIOIIUE TEME;

- paboTa oopmIieHa M MPEOCTABICHA B YCTAHOBJIECHHBIN CPOK

Xopomo

—TPE3CHTAIHsI COOTBETCTBYET TEME YaCTUYHO,
- oopMJIEH TUTYJIBHBIA CIIAl]] C 3aroJIOBKOM (TeMa, IeNH, IUIaH U T.IL.) C
HE/I0YETaMH;

- chopMynmMpoBaHHAs TEMa U3JI0’KEHA HE YETKO M HE CTPYKTYpPHPOBaHa;

- paboTa oopmIIeHa C HAPYIICHUSMHU U TIPEJOCTaBIICHA HE B YCTAHOBJICHHBIN
CpOK

YoBi1€TBOPUTEIBHO

—pa60Ta HC BBIINOJIHCHA WJIN COACPKUT MAaTCpHall HC 110 BOIIPOCY

HeynoBieTrBopuTebHO

JKCNePTHASA OLEHKA 0 pe3y/ibTaTaM Ha0JII0/ICHUSA 32 IeATeJIbHOCTHIO 00y4alouerocsi B

npoiuecce OCBOEHUsI y4eOHOT0 MpeIMeTa

I/IHTCrpaJ'ILHaH Ka4€CTBCHHAsA OLCHKAa OCBOCHUA y‘l€6HOFO npeamMeTa, YyduTbIiBacMast IIpu

HpOMe)KYTO‘IHOﬁ aTTCCTalluH.

Kpurtepun oneHkn nmpomeskyTo4Hoi arrectanuu (quddepeHunpoBaHHblIil 3a4eT)

I/ISYLIGHI/IC yqe6H0171 JAUCHUIIIIMHBI OCYHICCTBIISICTCS B TCUHCHUC IBYX CEMECTPOB.

ATTGCTaI_[I/IH 3a 1 CEeMECTP SABIACTCA NPOMEKYTOUYHBIM 3TallOM OCBOCHUSA yqe6H0r0 npeamMeTa nu

MMPOBOAUTCH IO TCKYIIUM OLICHKAM.

IIpomexxyrounas arrtecranuss mpoBoguTcs B Qopme aud¢epeHUHPOBAHHOrO 3avera (2

cemecTp).
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K cmage muddepeHnnpoBaHHOTO 3aueTa  JIOMYCKAIOTCSA OOyYaroluecs, BBIMOJHUBIINE BCE

OTUYCTHBIC pa6OTbI U 1OJYy4YHMBHINC o pe3yjabTartaM TeKymeﬁ arreCcraiiunm OLCHKH HC HHXKC

«KYHOOBJICTBOPHUTCILHOY.

JuddepeHunpoBaHHBIN 3a4eT TPOBOAMTCS IO 3aBEPIICHUIO Kypca y4eOHOTO mpeamera B Gopme

BBIIIOJIHCHHUA IMPAKTUYCCKOr'o 3agaHusd C IMOCICAYIOUIUM CO6GCG[[OB21HI/I€M C mperogaBarciiceM € y4CTOM

PE3YIBbTATOB TCKYLICTO KOHTPOJIA.

OcHOBOM ISl OTIpe/ieNieHUs OLICHKM Ha MPOMEXYTOUYHOM aTTEeCTAllUU CIY>KUT 00BbEM U YPOBEHB

YCBOEHHUS O0Yy4aroUMMHUCS MaTepualia, IpeayCMOTPEHHOro pabouel MmporpamMMoil ydeOHOro mpeaMera

«XUMHAD.

Kputepuu onenku

Onenka

Bcecroponnee, cucrematuueckoe M INIyOOKOe  3HaHUE  y4eOHOro
ImporpaMMHOTIO Marepuaia, CaMOCTOSATCIBHO BBITIOJTHEHHBIC BCC
MPEAYCMOTPEHHBIE TIPOTrPAMMOM 3a/laHus, TIyOOKO YCBOEHHBIE OCHOBHAs W
TOTIOTHUTEIbHAS JIUTEpaTypa, PEKOMEHIOBaHHAS MPOTPAMMOM, aKTHBHAS
paboTa Ha MPaKTUYECKUX M JIAOOPATOPHBIX 3aHATHSIX.

OOyuaromuiicsi pa30upaeTcsi B OCHOBHBIX HAYYHBIX KOHIICTIIUSAX TIO
M3y4aeMoOMy Y4eOHOMY TMPEAMETY, MPOSBUBIINN TBOPUYECKHE CIIOCOOHOCTH U
Hay‘-IHI)II\/'I noaxoJ B IIOHMMAaHMHM U H3JI0KCHUU yqe6Horo mporpaMMHOIO
Marepuana.

OtBer oTiMuaercss OOraTCTBOM M TOYHOCTBHIO HCIIOJIB30BAHHBIX TEPMHHOB,
MaTepHal U3J1araeTcs NOCIeA0BATEIBHO U JIOTHYHO

OT1anyHo

JlocTaTouHO MOJIHOE 3HAHUE Y4eOHO-TIPOTPaMMHOI0 MaTepHara.
OOyuaromuiicss HE JOMyCKaeT B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEJIbHO ~ BBIMIOJIHUBIIUN ~ BCE MPEAYCMOTPEHHBIE IPOrpaMMOii
3aJlaHusl,  YCBOMBIIMH  OCHOBHYIO  JIUTEpaTypy, PEKOMEHJIO0BAHHYIO
MpPOrpaMMoOl, aKTHBHO pPaOOTaBIIMK Ha MPAKTUYECKHMX M JIAOOPATOPHBIX
3aHATUSIX, MOKA3aBUIMM CHUCTEMAaTHYECKHIl XapakTep 3HAaHUI MO ydyeOHOMY
MpeaIMeTy, TOCTaTOUHbIHN JJIs JalbHeHeil yueoObl, a Takke CIOCOOHOCTh K UX
CaMOCTOSITEIbHOMY OTIOJTHEHHUIO

Xopoio

OOyuaromuiicss TOKa3aJl 3HAaHHE OCHOBHOTO  y4EOHO-TIPOTPaMMHOTO
MaTtepuana B 00béMe, He0OX0IUMOM /IS JallbHEH el yueObl U mpeIcTosIeH
paboThl 1O  CHCHMAIBHOCTH, HE OTJIMYABIIMKCH AaKTUBHOCTHIO Ha
MPAaKTUYECKUX M J1a0OpPaTOPHBIX 3aHATHSIX, CAMOCTOSATEIHLHO BBITIOJTHUBIIHMA
OCHOBHBIE TPEIYCMOTPEHHBbIE MPOTPAMMON 3a/laHus, OJHAKO JOTMYCTHBIIHIA
MOTPEITHOCTH TPU MX BBHINIOJHEHWH W B OTBeTEe Ha JU(PPEpEHIMPOBAHHOM
3aueTe, HO oOJamaroIUii HEOOXOAMMBIMU 3HAHUSMU JUIS YCTPaHEHHs O]
PYKOBOJICTBOM IpENoiaBaTesiss HanboJee CyleCTBEHHBIX MOTrPeHOCTeN

Y10BJIETBOPUTEIBHO

oOyyaronuiicss 0OHapy>KMBaeT MpoOebl B 3HAHUSAX MIM OTCYTCTBME 3HAHHM
110 3HAYUTEIHHON YaCTH OCHOBHOTO Y4€OHO - MPOrpaMMHOIO Marepuania, He
BBINIOJIHUBIINM CAMOCTOSITENILHO MPELYCMOTPEHHBIE MPOTrpaMMON OCHOBHBIE
3aJaHus, JONYCTMBIIMN TNPUHIMIIKAIbHBIE OLIMOKM B  BBINOJHEHUH
IPEJYCMOTPEHHBIX MPOrpaMMON 3a/laHuii, He OoTpadOTaBUIMKA OCHOBHBIE
MPAKTUYECKUEe U J1abOpaTOpHbIE 3aHATHS, JOIMYCKAIOUIUN CyIECTBEHHbIE
OIMOKM TPU OTBETE, M KOTOPBIM HE MOXKET MPOJOJIKUTH OOydYeHHE WU
OPUCTYIIUTh K MNPOPECCHOHATBHON JEATEIbHOCTH 0e3 JIOTIOJHUTEIbHBIX
3aHSATHUH 110 COOTBETCTBYIOLIEMY YIEOHOMY NpEeIMETY

HeynoBierBopuresibHO
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4 OHEHOYHBIE MATEPHAJIBI VIS TEKYIIETO U PYBEKHOI'O KOHTPOJISI SHAHUI
U YMEHUIA
3aganus 1o oueHkn ocBoenusi Pasiena 1

OO0yuaromuiics T0KEeH

3Hamy:

— 0 XMMHYECKOH COCTaBJIAIOIIEH €CTECTBEHHOHAYYHO! KapTHUHBI MUpPA, POJIM XUMUHU B TIO3HAHUU
SIBJICHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS W KYIbTYPbl JIMYHOCTH, €€ (DYHKIIMOHAILHOM
IPaMOTHOCTH, HEOOXOJUMOW JUIsl pElIeHUs MPAaKTHUUECKHUX 3aJad M HKOJIOTMYECKH OO0OCHOBAaHHOIO
OTHOIIEHUSI K CBOEMY 3/I0POBbIO U IIPUPOJIHOM cpere;

— OCHOBOIIOJIAraroIINe MOHITHS, TEOPUHU U 3aKOHBI;

— KOHCTPYKUHMHU U IPUHLUI pabOTHI TpaHC(HOPMATOPOB;

— oOmue cBeeHNs 0 MaTeprualax, IpUMEHsIeMbIX PH peMOHTE yCTporcTB P3A;

ymemu:

— BIIAQJETh CUCTEMOM XMMHMUYECKUX 3HAHHM, KOTOpas BKJIIOYAeT: OCHOBOIIOJIArarollue MOHSTHUS
(XMMHYECKHUI JIEMEHT, aToM, 3JIEKTPOHHAs 000JI0YKa aTtoma, S-, p-, d-3JeKTPOHHBIE OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00beM, YIIIepOIHBIN CKeTeT, PyHKIMOHANbHAS TPYIINa, paanuKal, H30Mepus,
M30Mepbl, FTOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIIEBOAOPOAbI, KUCIOPO/- U a30TCOAEpKAIlle COeTUHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BEIIECTBA (YTJIEBOIBI, JKUPHI, OCIIKH ), MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCIUHEHMSI, KpPUCTAIJIMUECKas pEIIeTKa, TUIbl XUMHUYECKUX peakuui
(OKHMCIIUTENIBHO-BOCCTAHOBUTEIIbHBIE, 3K30-M SHAOTEPMUYECKUE, PEAKIMd HOHHOrO OOMEHa), pacTBOD,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTBI, AJIEKTPOJIUTUYECKAs TUCCOLMALIUS, OKHCIUTENb, BOCCTAHOBUTEIIb,
CKOPOCTh ~XMMHYECKOW peaklMH, XHMHUYECKO€ paBHOBECHE), TEOpPUM M 3aKOHBI (Teopus
AIIEKTPOJIUTUYECKON aucconmanuu, nepuoanueckuii 3akoH JI.M. MenpaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHH, (PAKTOJIOTUYECKHE CBEACHHUS O CBOWCTBAX,
coCTaBe, MOJYYEHUU M OE30MaCHOM HCIHOJIb30BAaHUU BAXKHEHIINX HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM JIeATEIHHOCTH YEI0BEKa;

— BBIABIATH XapaKTEpHbIE TMPHU3HAKA M B3aUMOCBSI3b H3YYEHHBIX TMOHATUH, MPUMEHATH
COOTBETCTBYIOIIME TMOHATHS TPHU OMUCAHUH CTPOCHHUS U CBOWCTB HEOPTAaHHMUECKUX M OPTaHHMUYECKUX
BEIIECTB M WX TMPEBPALICHUI; BBIBIATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUW C TOHATUSIMH U
MIPEJICTaBICHUSIMH IPYTHX €CTE€CTBEHHOHAYYHBIX MPEIMETOB;

— WCIOJIb30BaTh  HAWMEHOBAHUS  XUMHUYECKUX  COCIUHEHHHA  MEXIYHapOIHOTO  COI03a

TCOpCTH‘ICCKOﬁ n HpHKJIa,HHOf/'I, COCTaBJIATH (I)OpMy.l'ILI HCOPTraHNMYCCKUX  BCHICCTB, YPAaBHCHUA
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XUMHUYECKUX PEaKLH, OOBACHITH WX CMBICH; IMOATBEPXKAATh XapaKTEpHbIE XUMUYECKHE CBOWCTBA
BEILIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U 3aMUCAMH YPABHEHUN XUMUYECKUX PEAKIUM;

— YCTaHABJIMBAaTh MPUHAJICKHOCTh W3YYCHHBIX HEOPTraHMYECKUX BEIIECTB K OMPEIEICHHBIM
KJIaccaM M TpynnaM COEIUHEHHUH, XapaKTepU30BaTh MX COCTAaB M BAXKHEHIIME CBOMCTBA; OINPEIECIATH
BHJBl XMUMHYECKHUX CBsized  (KOBaJIGHTHAas, WOHHAs, METAJUIMYeCKas, BOJOpPOJHAs),  THIIbI
KPUCTAJUTMYECKUX PEIICTOK BEIIECTB; KIACCU(PUIIMPOBATH XUMUUECKHUE PEAKITUH;

— MPOBOJUTH PACUYEThl MO XUMUYECKUM (POpMyJaM W YPaBHEHMSIM XUMUUYECKHX PEAKIUN C
WCIIOJIb30BAaHUEM (DU3UYECKUX BEIWYWH, XapaKTEPHU3YIONIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, o0beMa (HOpMallbHbIE YCJIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIH30BATh CHUCTEMHBIC
XUMUYECKUE 3HAHUS IS TPUHSATHS PEUICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalMsIX, CBSI3AHHBIX C
BEIIIECTBAMU U X IPUMEHEHHEM,;

— BJAQIeTh OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHHUS BEIIECTB M XWMHUYECKHUX SBICHHUI
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOJICTTUPOBAHHKE);

— TMPOBOJUTH PEAKIIMA MOHHOTO OOMEHA, OMPEIEISITh CPEAy BOJTHBIX PACTBOPOB, KAYECTBEHHBIE
peaknuu Ha Cynb(par-, KapOOHAT- M XJIOPUA-aHHOHBI, HA KATHOH aMMOHUS;, PEIIaTh SKCIIEPUMEHTAILHBIE
3amaun o teMaMm "Metamel" u "Hemetannsl'") B COOTBETCTBHM C TIpaBUJIAMH TEXHUKH O€30MacCHOCTH
npu oOpalleHuu C BeleCTBaMU U J1aOOPAaTOpHBIM OO0OpPYIOBAaHUEM; MPEACTABIATH PE3yIbTaThl
XMUMHYECKOTO SKCIIEPUMEHTa B (popMe 3amucu ypaBHEHUN COOTBETCTBYIOUIUX Peakuil 1 GopMyIupoBaTh
BBIBO/IbI HA OCHOBE ATHX PE3YJIbTATOB;

— aHaJIM3UPOBATh XMMHUYECKYI0 HMH(OpMAIHIO, MOTy4aeMyl U3 pPa3HbIX MCTOYHHKOB (CpPE/ICTB
MaccoBoi nHdopmanuu, cetb UHTEpHET U Apyrue);

— coOmogaTh MpaBWiIa 3KOJOTHYECKH I11€1ecO00pa3HOro TOBENEHUST B OBITY U TPYHOBOI
NEATENBHOCTH B LEISAX COXPAHEHMSI CBOETO 3/I0POBbSl U OKPYXKAroLEH MPUPOIHOM Cpelbl; YUYUTHIBATH
ONACHOCTh BO3JCHCTBHUS HA >KMBBIE OPraHU3MbI OINPEACIICHHBIX BEIIECTB, IOHUMAas CMBICI MOKa3aTes
MpeAesIbHON JOMYCTUMOW KOHIIEHTPALINH;

— o0ecreynBaTh BHIMOJHEHHE Pa0OT M0 00CTYKMBAaHUIO TpaHCPOPMATOPOB U IpeoOpazoBaTeien
ANEKTPUYECKOM SHEPrUu;

— olecreunBaTh MPOBEACHHUE PabdOT MO OOCIYKMBAaHHIO OOOPYIOBAHMS pacIpeAeTUTENbHBIX

YCTpOﬁCTB AJICKTPOYCTAHOBOK.

TunoBbie BONPOCHI 1JIs1 YCTHOTO OIPOCa
Temsbl 1.1 OcHOBHBIC XUMHYECKHE MOHATHS U 3AKOHbI, CTPOCHHE ATOMOB XUMHYECKHX 3JICMECHTOB
1.CoBpemeHHast MOJIENIb CTPOCHUS aToMa..
2. DnekTpoHHask KOH(pUTyparus aroma
3. Kinaccugukanus XaMHYECKUAX JIEMEHTOB (S-, P-, 0-2J1eMEHTHI).
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4. Buapl XUMUYECKOU CBsI3U (KOBAJICHTHAs, HOHHAs, METAJUIMYECKasi, BOJOPOAHAs) U CIIOCOOBI ee

oOpa3oBaHUsI.

Tunossbie BONPOCHI AJIs1 YCTHOI'O OIPoOca
Temsl 1.2 [lepuonnuecknii 3axon u [lepuoanyeckas cucreMa xumnueckux 3jaemenToB /I, U.
MenpesieeBa, X CBSI3b ¢ COBPEMEHHOI TeopHuel CTPOeHHUsI AaTOMOB
1. Uctopus otkpeiTus [leproaumyueckoro 3akoHa U €ro COBpeMeHHast (POpMYIIHPOBKA.
2. 3aKOHOMEpPHOCTH MU3MEHEHHS CBOMCTB AJIEMEHTOB B 3aBHUCHUMOCTHU OT IOJIOXKEHHS JJIEMEHTa B
MEepPUOIUYECKON TabIuIe.
3. 3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoil CUCTEMBI XUMUYECKUX JIEMEHTOB.

4. XapakTepHucTHKa 3JIeMEHTa 0 ero noJjiokeHuto B [leproauueckoit cucreme.

Ilpakmuxko-opuenmupoeannoe cooepircanue
IIpakTnyeckoe 3ansitue Ne 2
«XapakTepu3auus XHMHYECKHUX 3J1€eMEHTOB)

Pewenue npakmuxo-opuenmuposanHvlx meopemudeckux 3a0aHull Ha XapaKmepuzayuro XUMuieckux
anemenmos «Memannuueckue / Hememaniuyeckue C80UCMBA XUMUYECKUX IJIEMEHMO8 8 COOMBEMCMEUU C
UX 9NeKMPOHHLIM CIPOEHUEM U NOJIONHCEHUEM 8 NEPUOOULECKOLL cucmeme Xumuyeckux snemenmos /.M.
Menoeneesay

3aHsaTHe ~ HampaBieHO Ha  (opMmHpoBaHHE ~ OOIIETCOPETUUECKMX  MPEACTABICHUH U
KOMIIETEHTHOCTHOTO TOJIX0JIa K PEIIECHHUI0 MPAKTHUECKUX 33/1a4, KacalolMXCs BbIOOpAa KOHCTPYKIMH U

MaTcpUuajioB, IIMPOKO IIPUMCHACMbBIX B 3JICKTPOSHCPICTUKE.

TunoBbie BONpoCHI AJisl YCTHOTO OIpoca
Temsbl 1.3 CTpoeHne BelecTBa U NPUPOJIAa XUMUYECKOI cBsi3u. MHOroodpasue BelecTs
1 Yro HazbIBatOT XUMHUYECKUMHU dJieMeHTaMu? [IpuBeauTe mpruMepsl paclipoCTpaHEHHBIX XUMHUUECKUX
AIIEMEHTOB.
2 Kakue CyIlecTBYIOT BUABI XUMHUECKOM cBs3U? OnpenenuTe HOHHYIO CBSI3b, KOBAIEHTHYIO CBSI3b,
METAJUIMYECKYIO CBS3b U BOJIOPOAHYIO CBSI3b.
3 Kakue ¢akTopbl BAUSIOT Ha TPOYHOCTh XUMUYIECKOM CBSI3U?

4 Yto0 Takoe BAJICHTHOCTh XUMUYECKOT0 31eMeHTa? Kak OIIPEACIACTCA BAJICHT HOCTB?

Tunosbie BOpPOCHI 17151 YCTHOTO OIIpOca
Tembl 1.4 Knaccupukanms, 1 HOMEHKJIATYpPa HEOPraHMYeCKUX BeleCTB

1 I[aﬁTe OIIPEACIICHUC TCPMUHA «KJIACC HCOPIraHUYCCKUX BCIICCTBY.
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2 Kakuie OCHOBHBIE KJIaCChl HEOPraHUUECKUX BEILIECTB BBIICISIOTCS B XUMUU?
3 IlpuBeute mpuMepbl OKCUIIOB, THIPOKCHIIOB, KUCIIOT M COJICH.
4 Kak oOpazyercst Ha3BaHUE OKCU/Ia, €CIIM U3BECTCH MIEMEHT U €r0 CTENEHb OKUCIICHUS?

5 Kax opmynupyeTcst 3aKOH HOCTOSTHCTBA COCTaBa BelecTsa?

Tunosbie BOpockI AJisl YCTHOTO ONpPoca
Tema 1.5 Tunbl XUuMHYeCKHX peaKkuuii

1. Peakuuu coeqHEHUs, Pa3I0KEHUs, 3aMEIICHH, OOMeHa.
2. Karanutnueckue peaxkiuu.
3. O6patuMble 1 HEOOPATUMBbIE pPEaKLIUH.
4. ToMOreHHbIe U FeTepOreHHbIE PEAKIIUH.
5. DK30TepMUYECKHE U SHIOTEPMUYECKHUE PEAKIIH.
6. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. CTerneHb OKHCIEHUs. MeToJ 3JIEeKTPOHHOIO

OanaHca JUIsi COCTABJICHHS YPaBHEHUM OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

TunoBbie BONpockl AJisl YCTHOTO ONpoca

Tema 1.6 CxkopocTh XUMHYECKHX peaKkunil. XMMH4YeCcKOe PABHOBECHE
1 Yto Ha3bIBaeTCsl CKOPOCTHIO XUMUYECKOW PEaKIn?
2 B KakoMm ciydae KOHIIGHTpAIMSl OKa3bIBACT 3HAYUTEIILHOE BIMSHUE HAa CKOPOCTh peakuuu? Kax
0O0BSICHUTD ATOT dPPerT?
3 Kakue peakiyy Ha3bIBatOTCS 9K30- M SHJI0TEpMUYECKMU? B yeM ux riiaBHoe oTimuue?
4 Y10 noHMMaeTCs MO/ COCTOSIHUEM XMMHUYECKOro paBHoBecHsi? Koria roBopAT, 4TO peakiusi JOCTUIIIa
paBHOBecHsA?
5 [lepeuncnute GakTOpPhI, BAKUSIONIME HA COCTOSIHUE XUMHYECKOTO PABHOBECHSI.

6 Chopmynupyiite npasuiio (mpuniun) Jle [larense npocTeiMu cioBamuL.

Ilpakmuko-opuenmupoeannoe cooepicanue
IIpakTuyeckas padora NeS
«Biusinue pa3IMYHBIX (PAKTOPOB HA CKOPOCThL XUMHUYECKOH pPeaKuum»

Pewenue npakmuxo-opuenmupoganuvix 3a0anuii Ha AHAIU3 HAKMOPO8, GIUAIOUUX HA USMEHEHUEe
CKOpOCMU  XUMUYECKOU peaxkyuu. 3asUcumocmv CKOPOCMU XUMUYECKOU peakyuu om NPUCYmcmeus
Kamanuzamopa Ha npumepe paslodCeHus NepoKcuoa 6000poda ¢ NOMOUWbIO OUOKCUOA MApeaHyd u
kamanazvl. Pewenue npaxmuko-opuenmuposanuvix 3a0anuil Ha npumeHenue npunyuna Jle-Lllamenve
051 HAXOMNCOeHUs. HANPAGleHUus CMeWeHUs pPAeHOBeCUsl XUMUYECKOU peakyuu U aHaius Gaxmopos,
BAUAIOUWUX HA CMEUeHUe XUMUYECKO20 PABHOBECUs
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3ausarue HaIpaBJICHO Ha Pa3BUTUC HABBIKOB CAMOCTOATCIBHOI'O aHalin3a W IHIPOrHO3UpPOBAHUA
HOCJIGI[CTBI/Iﬁ N3MCHCHUA yCJIOBI/Iﬁ CpCabl JIA MOAACPKAHUA yCTOfI‘IHBOCTH TCXHOJIOTMYCCKOro Ipounecca B
HpO(beCCHOHaJIBHOfI JACATCIIBHOCTHU, OCO3HAHUC BAXHOCTU yqéTa XUMHUYCCKHUX 3aKOHOB H 3aKOHOMepHOCTCﬁ

NP pa3pabOTKe HOBBIX TEXHOJIOTHHI U TIOBBIIICHUN HAIEKHOCTHU CYIIECTBYIOIINX YCTPOHCTB U CUCTEM.

TunoBsle BONPOCHI /1JIsl YCTHOTO ONpoca

Temsl 2.2 PacTBopbI, TEOPHUS 3JIEKTPOJIUTHYECKON TUCCOLUANMY U HOHHBII 00MeH
1. Teopust >IEKTPOIUTHUECKOHN TUCCOLMALINH.
2. NoHsL.
3. DIeKTPOIUTHI, HEITEKTPOIUTHI.

4. Peaknu HOoHHOTO 0OMEHA

Ipakmuko-opuenmuposannoe cooepiricanue
IIpakTuyeckoe 3ansaTue Ne 6
«IIpurorosjieHre pacTBOPOB»

Pewenue npaxmuxo-opueHmupo8anHvIX pacuemuvlx 3a0aHuti HA PACMEOPbL, UCHOIb3YEMble 8
OBLIMOBOU U NPOUBOOCBEHHOU 0ESIMENbHOCU YeNl08eKd

3aHsATHE HampaBjeHO Ha (POPMHUPOBAHME M 3aKpeIUIEHHE y OOYyYalolIMXCs 3HAHWN M HABBIKOB IO
MIPaBUIILHOMY HCIIOJIB30BaHUIO PACTBOPOB, HEOOXOAUMBIX B OBITY M HPO(PEeCCHOHAIBLHON AESTENbHOCTH, a
TaKKe YMEHUIO MIPOBOJUTH PACUETHI, CBSI3aHHBIE C MPUTOTOBJICHUEM PACTBOPOB PA3IMYHON KOHIIEHTpALUH U

00BEMOM KHUOKOCTHU.

Tunosasi KOHTpoJIbHAas padoTa Ne 1

"CTpoeHue BelecTBa H XUMHYECKHE peakuuu'

BAPUAHT 1
1. YcTaHoBuTE COOTBETCTBHE:!
DJIeMeHT DJIeKTpOHHasA GopMmyJia
1. AmoMuHui A. 15°25°2p®3s%3p?
2. Kanmii B. 1522522p°3s?
3. Cenen B.15?25?2p®3s%3p%3d1%4s24p*
4. Maruuit I'. 1s225%3s23p%4s!

2. OnpeienuTe XMMUYECKUI HJIEMEHT 10 COCTaBy ero atoma: 38p*, 50n’, 388 :
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3. YcTaHoBUTE COOTBETCTBUE:

XHUMHUYECKUH NIEMEHT CocTaB aTOMa XUMHYECKOI'0 3JIEMEHTA
A. cepa 1) 27 npotoHoB, 31 HEUTPOH, 27 IEKTPOHOB
b. ko6anbT 2) 30 npoToHOB, 35 HENTPOHOB, 30 31IEKTPOHOB
B. muuk 3) 16 nmpoToHOB, 16 HEUTPOHOB, 16 2EKTPOHOB
I'. xkanpui 4) 20 npoToHoB, 20 HEUTPOHOB, 20 3IEKTPOHOB
5) 27 npoToHOB, 32 HEUTpPOHA, 27 IIEKTPOHOB
6) 30 npotonoB, 30 HelTpoHOB, 30 PITEKTPOHOB

4. Tlonw3ysich MEPUOTUUECKON TaONHIICH, JaliTe XapaKTEPUCTUKY XUMHUYECKOMY djieMeHTy No26
10 TJIaHY:

a) Ha3BaHUE XMMHYECKOTO DJIEMEHTa, €T0 CHMBOJT,

0) OTHOCHUTEJIbHAs aTOMHasi Macca (OKpYrIEHHO JI0 I€JI0T0 YHCTa);

B) 3apsJl Apa aToMa;

T') 9UCJI0 TIPOTOHOB ¥ HEUTPOHOB B SIIPE aTOMa;

1) 00I1Iee YHCII0 AIEKTPOHOB;

€) HoMep MepHo/Ia, TPYIIIHE, TIOATPYITEI B KOTOPOM PACIIOJIONKEH XHMHYCCKHAN IIEMEHT;

) YMCJIO BAJICHTHBIX 3JIEKTPOHOB;

3) YMCJIO HECTIAPEHHBIX AIEKTPOHOB;

€) CEMENCTBO JIEMEHTA

5. Onpenenute BUJ XUMAYCCKON CBSI3U B COCTUHCHUSX:
a) N

0) NHs

B) CH4

r) HoS

n) HF.

6. CocraBbTe JJEKTPOHHYIO U AJIEKTPOHHO-rpaduyeckyro GopMyny 3JeMEeHTa ¢ MOPSIKOBBIM

HOMEpPOM 29.

7.Vlcnionp3ys METOJT JIEKTPOHHOTO OanaHca, paccTaBbTe KOAPPHUINEHTH B YPABHEHUSAX PEaKIUi.

OHpeI[eJ'II/ITe OKHCJIUTECIIb U BOCCTAHOBUTCIIb.

HI + H,SO4 — 1> + HoS + H20
8. Hammcath ypaBHEHHs peakiuii MOHHOrO oOMeHa (B MOJEKYJISIPHOM, IMOJHONW HOHHOW H

COKpaIlleHHOU HOHHOHU (opmax)
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1. YcranoBuTe COOTBETCTBHUE:

NaOH + CuSQOq =
BaCl, + H,SO4 =

BAPHUAHT 2

DJIeMeHT JyiekTpoHHas hopmyJia
1. Bop A. 1522s22p?
2. bpom B. 1s%2s!
3. docdop B. 1522s22p%3s23p®
4. Jlutwit I'. 1522522p®3s23p®3d!04s24p®

2. OnpezieniTe XMMUYECKUH DJIEMEHT TI0 COCTaBy ero aroma : 18 p*, 20 n®, 18 ¢ :

3. YcTaHOBUTE COOTBETCTBUE:

XUMHUYECKUN DIIEMEHT

CocraB aToMa XUMHYECKOI'O dJIEMECHTA

A. apron
b. 6pom
B. Azort
I'. kanuii

1) 19 npoToHOB, 19 31€eKTpOHOB, 20 HEUTPOHOB
2) 7 1pOoTOHOB, 7 3JEKTPOHOB, 14 HEUTPOHOB
3) 35 mpoTOHOB, 35 AIEKTPOHOB, 45 HEUTPOHOB
4) 40 npotoHoB, 40 351eKTPOHOB, 19 HEHTPOHOB
5) 18 mpoToHOB, 18 3MeKTPOHOB, 22 HEUTpPOHA

6) 7 MPOTOHOB, 7 BJIIEKTPOHOB, 7 HEUTPOHOB

4. TTonw3ysiCh MEPUOTUIECCKON TAONHIICH, JATe XapaKTepUCTUKY XUMHYECKOoMy 3ieMeHTy Nel3

I10 ITIaHYy:

a) Ha3BaHUEC XUMHYCCKOI'O 3JIEMCHTA, €0 CUMBOJI;

0) OTHOCHUTENIbHAS aTOMHAs Macca (OKpYrJIE€HHO A0 IEJI0r0 YKCa);

B) 3apsij A/ipa aToMa;

T') YUCJIO MPOTOHOB U HEUTPOHOB B SIIpE aTOMa;

1) 00IIIee YHCIIO JIEKTPOHOB;

e) HOMED II€proaa, I'pYyIIIbl, IIOATPYIIIEI B KOTOPOM PACIIOJIOKECH XAMHAYECKUHM JJICMCHT,

)K) YHCJIO BAJICHTHBIX DJICKTPOHOB;

3) YHCJIO HECITAapCHHBIX 2JICKTPOHOB,

€) CEeMEHCTBO 2JIEMEHTA

5. OHpC,Z[CJ'II/ITC BHUJI XUMHYECKOM CBSI3U B COCIUHEHMSIX:

a) SOz
0) Br
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B) N2
r) CaClz
1) H20.

6. CocTaBbTe SJEKTPOHHYIO M IJIEKTPOHHO-TpahUUecKyro (OpMylly 3JeMEHTa C HOPSAKOBBIM

Homepowm 30.

7.Mcrionb3yst METO DJIGKTPOHHOTO OajaHca, paccTaBbTe KOXPGUITUSHTHI B YPABHEHUSAX PEAKIIHHA.

OHpGHGJ’II/ITC OKHCJIUTCIIb U BOCCTAHOBUTCIIb.

H,S + KCIO3; — S + KCI + H,0

8. Hamucate ypaBHeHHMs peakuuii HOHHOTO oOMeHa (B MOJIEKYNISPHOM, MOJIHONW HOHHOW U
COKpaIlleHHOW HOHHOM (opMax)
Na>COsz + HNO3 =
HCI + Ba(OH). =

3ananus ajs ouenku ocBoenusi PA3JIEJIA 2
OO0yuaromuiics T0KEeH
3HaAMb:
— 0 XMMHYECKOW COCTaBJIAIONICH €CTECTBEHHOHAYYHON KapTHHBI MHUPA, POJIM XUMHH B TIO3HAHUHU
SIBJICHUH TpUPOJbI, B (OPMHPOBAHMHM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAIbHOU
TPAMOTHOCTH, HEOOXOIUMOUM JUIsl PEIICHHS MPAaKTHUYECKUX 3a7ad M SKOJOTHYECKHM O0OO0CHOBAHHOTO

OTHOIIEHUSI K CBOEMY 3/I0pPOBbIO U MIPUPOJIHOI cpere;

— DOJICMCHTbI KOHCTPYKIHUU 3aKPBITHIX U OTKPBITHIX PACTIPCACIIMTCIbHBIX YCTPOﬁCTB HOI[CTaHI_II/Iﬁ
QJICKTPUYCCKHUX ceTe HalIpsAXKCHUEM 110 110 xB BKIIFOUUTCIIBHO, MHHUMAJIBHBIC JOITYCKACMbIC

pacCTosAHUA MCIKAY 060py,I[OBaHI/IeM MOACTaHIIN I QJICKTPHUYCCKHUX CeTCﬁ;

— KOHCTPYKLUH ¥ NPUHLUI paboThl TpaHC(HOPMATOPOB;

ymemb:

— BJAJETh CUCTEMOW XMMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOUINE MOHATHS
(XMMHYECKHUIl 2JIEMEHT, aTOM, JJIEKTPOHHAsE 000JI04YKa aToMa, S-, p-, d-3JIeKTpOHHBIC OPOMTAIN ATOMOB,
HOH, MOJIEKYJIA, BAJIEGHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b, MOJIb,
MOJISIpHasi Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBIHN CKeleT, GYHKIMOHATIbHAS IPYIINa, pajguKal, H30MepHs,
M30MEpBI, FTOMOJIOTHYECKUH Psifl, TOMOJIOTH, YIJIEBOIOPO/IbI, KUCIOPOI- U a30TCOAEPKAINE COEANHEHUS,
OMOJIOTUYECKU aKTHUBHBIE BELIECTBA (YIJIEBOMBI, KUPHI, OCJIKH1), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
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BBICOKOMOJIEKYJISIPHBIE ~ CO€IUHEHMsI, KpPUCTAJJIMUECKas pPEIIEeTKA, TUIIBI XUMHUYECKMX pPEaKLHi
(OKHMCIINTEIBHO-BOCCTAHOBUTEINIBHBIE, 3K30-U SHAOTEPMUUYECKUE, PEAKLMU HOHHOIO OOMEHa), pacTBOD,
AJIEKTPOJIUTBI, HEAIEKTPOJIUTBI, IEKTPOJUTUYECKAs TUCCOLMALUSA, OKHUCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh ~XMMHYECKOW peaklMM, XHMHUYECKOE paBHOBECHE), TEOPUM U 3aKOHBI (Teopus
ANEKTPOJUTUYECKON aucconmannu, nepuoandeckuii 3akoH .M. MenneneeBa, 3aKOH COXpaHEHUSA
Macchl), 3aKOHOMEPHOCTH, CHMBOJHMYECKUH S3bIK XUMHH, (PAKTOJIOTHYECKHE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYYEHHU M OE30M1aCHOM HCIOJIb30BAaHUU BAKHEHIIMX HEOPraHMYECKHMX M OpPraHMYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM IEATEIILHOCTH YEJIOBEKA;

— BBISABIIATH XapaKTEpHbIE MPU3HAKW M B3aUMOCBSI3b W3YYEHHBIX TIOHATUH, HPUMEHATH
COOTBETCTBYIOIIME MOHSATHS IPU ONUCAHUM CTPOCHUS U CBOWCTB HEOPTraHUUYECKUX M OPraHUYECKUX
BELIECTB M UX [MPEBpallleHUI; BBIABIATh B3aUMOCBS3b XMMMUYECKHX 3HAHUM C TOHATUSAMH H
MIPe/ICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

— WCIIOJIb30BaTh  HAWMEHOBAHUS  XUMMYECKUX  COCJUHEHMHA  MEXAYHapOJHOTO  COI03a
TEOPETUYECKOW W MPUKIATHOW XUMHH, COCTaBIATH (GOPMYJbl HEOPraHMYECKHX BELIECTB, YpaBHEHUS
XUMHUYECKUX peaKIuil, OOBSICHATh UX CMBICH; MOATBEP)KIATh XapaKTEpHbIE XHMHUYECKHE CBOMCTBA
BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U 3aMUCIMH YPAaBHEHUN XUMUYECKUX PEaKIUil;

— yCTaHaBIMBATh NPHUHAJJICKHOCTh H3YUYEHHBIX HEOPraHMYECKHX BEIIECTB K OMPEIeIEHHBIM
KJlaccaM W TpylnaMm COEIWHEHUH, XapaKTepHu30BaThb MX COCTaB U Ba)KHEWIINE CBOIICTBA; ONpEAEsATh
BUJIBI  XMMHYECKHUX CBsi3ell  (KOBaJeHTHAas, WOHHAas, METaJUIMYecKasi, BOJIOPOJHAs),  THUIIBI
KPUCTAJIMYECKUX PEIIETOK BEIIEeCTB; KIACCU(PHUIMPOBATH XUMUYECKHE PEaKIIUU;

— BIIQJETh OCHOBHBIMH METOJIaMU HAYYHOTO IIO3HAHUS BEUIECTB M XUMHUYECKHX SIBICHUI
(HabmroieHue, u3MEpeHue, SKCIEPUMEHT, MOJICTTUPOBAHHKE);

— MPOBOJUTH pacueThl MO XUMUYECKUM (GOpMylIaM U YpPaBHEHHSIM XHUMHUYECKHUX pEaKIui C
UCIOJIb30BaHMEM (PU3UYECKUX BEIUYHMH, XapaKTEPU3YIOIIMX BEIIeCTBA C KOJIMYECTBEHHOW CTOPOHBI:
Maccel, oObemMa (HOpPMaJbHbIE YCJIOBHS) Ta30B, KOJHMYECTBAa BELIECTBA; MCIOJNb30BaTh CHUCTEMHbBIC
XMUMHYECKUE 3HAHUS JUISl TPUHATUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX PUMEHEHHEM;

— IJJAHUPOBATh U BBINOJHATE XUMUYECKUI HKCIEPUMEHT; pellaTh SKCIEPUMEHTAIbHbBIE 3a/1a4H
no temam "Metamibl" u "Hemeramiel") B COOTBETCTBUM C NpaBUJIaMU TEXHMKH O€30MACHOCTU INpHU
oOpalleHny ¢ BellecTBaMU U J1a0opaTOpHBIM 000pYJOBAHUEM; MPEACTABIATh PE3YIbTaThl XUMHUUECKOTO
JKCIepUMEHTa B (hOpMe 3alliCU YpaBHEHUH COOTBETCTBYIOIIMX peakiuii U GopMylIHpoBaTh BBIBOJBI Ha
OCHOBE ITHUX PE€3YJIbTATOB;

— aHaATU3UPOBaTh XUMHUYECKYI0O MH(OPMAIUIO, MOJy4yaeMyl0 M3 Pa3sHBIX HCTOYHHKOB (CPEICTB

MaccoBoil nHpopmaruu, cets HTEpHET M Opyrue);
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— oOecrnieunBaTh BBIIOJHEHHE PabOT M0 0OCITYKMBAaHHUIO TpaHCPOPMATOPOB U IpeoOpa3oBaTeneit
JJIEKTPUYECKOMN SHEPIUU;
— o0ecrieunBaTh MpoBeleHHE padOT MO OOCITY)KMBAHHIO OOOPYIOBAaHHS PACIPEICITUTEIBHBIX

YCTPONCTB 3JIEKTPOYCTaHOBOK.

Tunosbie BOpoCHI JAJIs1 YCTHOTO OIPOca
Tempbl 2.1 @U3UKO-XUMUYECKHE CBOIICTBA HEOPTrAaHMYECKUX BellleCTB
1. OGmue puznueckre 1 XMUMUYECKUE CBOMCTBA METAJIIIOB.
. CocoOsbI MoTy4YeHus: METaJIOB.
. 3HaUeHUe METAJUIOB U HEMETAJUIOB B IPUPOJIE U JKU3HEIEATEIILHOCTH YEI0BEKAa U OPraHU3MOB.

2
3
4. Koppo3susi MeTaJIOB: BUIBI KOPPO3HUH, CIIOCOOBI 3aITUTHI METALIIOB OT KOPPO3HH.
5. O0mue ¢pu3ndecKkue 1 XUMHUIECKHE CBOMCTBA HEMETAJIIOB.

6

. Turmmunsie cBoiicTBa HemeTawioB 1V - VII rpynm.

\l

OnpeneiTe W ONMUIIUTE TEPMHUH <«AJICKTPOOTPUIATSIILHOCTY. Kakoe 3HAYeHHWE HMEET STOT
MoKa3areyh JUIS KITacCH(UKAIIMH YIIEMEHTOB KaK HEMETAIIJIOB?

8 Uto Ha3wpIBaeTCI OKCUIOM?

9 Kakme BemecTBa OTHOCATCS K Kiaccy OCHOBaHWM (ruapokcumoB)? Kakue KHCTOTHI
COOTBETCTBYIOT YKa3aHHBIM OCHOBaHUSIM?

10 OmnpenencHue MOHATUS «KUCIOTa»: NaWTe oOmIyro GopmMyny W KiacCHpUKAIUSA KUCIOT TIO
COCTaBy aHHOHOB.

11 TIlpumepsl coyieoOpa3ylOIIMX OKCHUIOB M  OOBACHEHHE MeXaHHW3Ma OOpa30BaHMs

COOTBCTCTBYIOIIUX COJIEH.

IIpogheccuonanvno-opuenmuposannoe cooeprycanue
1 Kakwue o6mue ¢puznueckrue CBOMCTBa XapaKTepHbI i OOJIBIIMHCTBA METAIIIOB?

2 [louemy MeTasIbl ABISIOTCS XOPOLIMMHU IPOBOJHUKAMH TeIlIa U dJIeKTpuyecTBa’?

3 Kakue wMaTepuanbl, coAEp)Kallle HEMETAIbl, MCIOJIB3YIOTCA B 3JIEKTPOTEXHUKE H
aneKkTponpudopax?

4 TlouemMy Ba)XHO YYUTBIBATh YCTOHYMBOCTb JUAIEKTPUUECKUX MATepHAIIOB Nepes BO3AECHCTBUEM
030HOM U YJIbTPa(r0JIeTOBBIM U3ITydeHHEM ?

5 Kak mnpuMeHSAI0TCSs HEMEeTaJUIMYECKUE COCAMHEHMs B  H30JIALMOHHBIX  MaTrepuanax
EKTPUYECKUX ITPOBOJOB?

6 [Touemy 3HaHME MPUPOBI THAPOKCHIOB U OKCHJIOB HEOOXOIMMO CHEIHUATUCTaM -3IIEKTpUKaM?

7 IlpuBeauTe MpUMEpHl PEareHTOB, MCIOJIB3YIOIUXCA B OaTtapesx M akKyMyJsTOpax, OObsICHUB

npupoay NpoucCXoaAmunux TaM XUMHYCCKUX peakunﬁ.
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8 KakoBbI MoOCHenCTBUSI XMMHUYECKOTO BO3JCHCTBHSI arpeCCHBHBIX cpej (IeI04M, KHCIOThI) Ha

MeTaJUIMYeCKHe KOHCTPYKIIUH JIMHHUH JIEKTpoIepeaad U N30l 000py10BaHHs?

Ilpogheccuonanvno-opuenmuposannoe cooepircanue
IIpakTnueckoe 3ansiTue Ne 9
«PU3UKO-XMMHYeCKHe CBOHCTBA HEOPraHMYeCKUX BellecTB ¢ y4eToM npogeccnoHaabHOM
AeATeJIbHOCTH»

Pewenue npaKkmuKo-opueHmupo6arHblX 3a0aHull Ha ceolicmaa, cocmas, noJjiydyeHue u bezonacrnoe
UCNONIL308AHUE BANCHEUUIUX HeopeaHuvecKux eewecme 6 6blmy u I’lpOgb€CCZ/l0HaJleOZZ oessmenvbHoOCmuU
yejioeeKka

3aHsATHE HANpaBICHO HA pa3BUTHE MPAKTUYECKUX HABBIKOB M KOMIIETEHIMH, MO3BOJISIOMINX
3(pPEKTUBHO MPUMEHATH TEOPETUUECKHUE 3HAHHUS XUMUH B PEATBHBIX PA00YMX CUTYaLUsIX, HEOOXOAUMBIX IS
0€30MacHON SKCIUTyaTalldk, TEXHUYECKOTO OOCIYy)KMBaHHUS W PEMOHTa YCTPOMCTB M Marepuasos,

MIPUMEHSIEMBIX B TPOPECCHOHATIBHON AESTETBHOCTH 3JIEKTPUKOB.

TunoBble BONPOCHI JIs1 YCTHOI'O ONPOCa
Templ 2.2 UnenTuuKanmss HEOPraHu4eCKUX BellecT
1 Kakue npu3Haky yKa3bIBalOT Ha MpHUCYTCTBUE CcynbdaToB (SO4%7) B pacTBOpe?
2 Kak nmpoBecTy kKauecTBeHHBIN TecT Ha Hanmuue xiuopuaa (Cl7) B mpode pactBopa?
3 Kakum criocobom ompeensieTcst IpUcyTCTBHE HOHOB cepebpa (Ag™)?
4 B 4éM COCTOMT KaueCTBEHHAs peakiius Ha KaTHOH Maprania (Mn?*)?
5 Korza ucrnonb3ytoT mHAUKATOp (eHoITalIlenH Npy MPOBEICHUH aHaJIN3a COCTaBa BObI?

6 Kak o1leHUTh KOJMYECTBO MPUMECEH, COJCPIKAITUXCS B BOJAOIIPOBOJIHON BojE?

Tunosasi KOHTPOJIbHasA padora Ne 2
"CBoMCTBAa HEOPraHUYECKUX BellecTB'"
BAPHUAHT 1
1. laTtb onpenienieHus: OKCHAaM, KUCIOTaM.
2. PacnipenenuTh BeliecTBa Ha KUCIOTHI, cosid, ocHOBaHUs, okcuabl: Ca(OH)z, CuO , H2SOq,
CaSO4, NaNOs, LiOH, ZnS.
3. HazoButecoemunenns: Cu(NOs),, CuO, COz NaOH , SOz, H2SO., CaSO4, KOH, HCI,
HNO3z, CaO, KCI.
4. U3 3ananus Ne 3 Bernuiure GopMyIbl OKCHIOB.
5. CocrtaBbTe (POpMyIIBI CIEAYIOMINX coeanHEHMH: okcul asoTa (I), ruapokcun Hatpus, cynbdar

6ap1/1;1, OKCU I Martaus, XJIopuJa altOMUHUS.
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6. Bropyto rpynmy rinaBHyro noarpymnmy B Tabnume .M. Menaeneera o6pa3yror?
7. Kak U3MEHSI0TCS METAITINYECKUE CBOMCTBA 3JIEMEHTOB C BO3pACTaHUEM HOMEpa rpymibl?

8. HazoBute 2 MICJIOYHBIX MCTAJlIa.

BAPUAHT 2
1. laTb onpeniesnieHys mieno4am, CoJIsiM.

2. PactipenenuTh BeliecTBa Ha KUCIIOTHI, COJM ,ocHOBaHwmsI, okcuabl: MgO, HaPO4, KOH, KNOs.

3. Hazosure coemunenus: K;O, P203, MgCly, HoSO3 H3POs,, Na,COs, Fe(OH)s, ZnO, H2SOs4,
FeCls, Ca(OH)2, NaNO:s.

4. N3 3apanus Ne 3 BpinmumunTe GopMysbl OCHOBAHUH.

5.CoctaBpTe (POpPMYIBI CIEAYIOMINX COCJUHEHWH: THIPOKCHZI IIMHKA, OKCHJI aFOMUHUS,
CepOBOIOPOHAS KUCIIOTA, OKCUJ BOJOPO/Ia, HUTPAT MEIH.

6. [TepByro rpymny riaBHyto noArpymiry B Tadmune [[.J1. MenneneeBa o0pa3yror?

7. Kak U3MEHSIOTCS HEMETAJNINYECKHE CBOMCTBA 3JIEMEHTOB C BO3PAaCTaHUEM HOMEpPA I'PYIIbI?

8. Hazosurte 2 ICJI0YHO-3EMEIIBHBIX METaJljIa.

3ananus 145 ouenkn oceoenusa PA3JIEJIA 3

OO0yuaromuiics T0KEeH

3HaAMb:

— 0 XHUMHYECKOW COCTABJISIIOIIEH €CTEeCTBEHHOHAYYHOW KapTHUHBI MUPa, POJIU XUMUU B TIO3HAHUH
SIBJICHUH TPUPOJbI, B (OPMHPOBAHMHM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAIBLHON
IPAMOTHOCTH, HEOOXOIUMOM JUIsl pEIICHHS MPaKTHUYECKUX 3a7ad M HSKOJOTHYECKHM 0O0O0CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOIHOM cpenie

ymems:

— BJAJIETh CHCTEMOW XMMHUYECKUX 3HAHUM, KOTOPas BKJIIOYAET: OCHOBOTOJIATAIOIINE TOHSITHS
(XMMHYECKHI 3JIEMEHT, aToM, 2JIEKTPOHHAs 000JI04YKa aroma, S-, p-, d-3JICKTPOHHBIE OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BAJIGHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00beM, YIIIepOIHBIN CKeNeT, PYHKIMOHATbHAS TPYIINa, paJnuKal, U30MepHs,
M30MEpbl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJIE€BOJOPO/IbI, KUCIOPOI- U a30TCOAEepKaIllle COCTUHEHNUS,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBa (YIJI€BOJIbI, JKUPBI, OSIKHU), MOHOMED, TOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCUHEHMS, KpPUCTAIJIMUECKas pelieTka, TUIbl XUMUYECKHX pPEaKIHi
(OKMCIIUTENBHO-BOCCTAHOBUTENBHBIE, DK30-H JHAOTEPMUUYECKUE, PEAKIIMU HOHHOTO OOMEHa), pacTBOD,
AJEKTPOJIUTHI, HEDIEKTPOIUTHI, AJIEKTPOJUTUYECKAsT TUCCOLMALUs, OKUCIUTENb, BOCCTAHOBHUTEIb,

CKOpPOCTHb XHMHUYECKOM pCaknun, XUMHUYCCKOC paBHOBeCI/IC), TCOPHUU U 3aKOHLIL (Teopm{ XUMHWYECKOT'O

34



CTpoeHusi opraHuueckux BemectB A.M. byriepoBa, Teopus 3JEKTPOIMTUYECKON AHCCOIMALINH,
nepuoanueckuii 3akon .M. Menneneena, 3ak0oH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI
A3BIK  XUMUH, (AKTOJOTHUECKHE CBEACHUS O CBOWCTBAaX, COCTaBe, IOJY4YCHHH U O€301MacHOM
WCIO0JIb30BAHUN BAXHEHIINX HEOPraHMYECKUX M OPraHUYECKUX BELIECTB B OBITY M HPAKTHUECKON
JeSITEIbHOCTH YEJIOBEKA;

— BBIABIIATh XapakTEpHblE MPU3HAKW M B3aUMOCBSI3b W3YYEHHBIX IIOHATUH, HPUMEHATH
COOTBETCTBYIOIIME IMOHATUS IPHU ONUCAHUM CTPOEHUS U CBOMCTB HEOPraHMYECKMX WU OPraHuYeCKHX
BELIECTB M UX [MPEBPALICHUH; BBIABIATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUM C TOHATUSAMH U
MPE/ICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

— WCIIOJIb30BaTh  HAWMEHOBAHUS  XUMMUYECKUX  COCIUHEHMH  MEXAYHapOJHOIO  COI03a
TEOPETUYECKOW W TPUKIAJHOW XMMUU M TPUBUAIbHbIE HA3BAaHUS BAXKHEWIIMX BEIIECTB (ITUJIEH,
alleTUJIeH, TIUIeprH, GeHo, popMalblIeru/l, yKCycHasi KUCIO0Ta, TIUIUH, YTapHbIi ra3, yriIeKUCIbIi ras,
aMMuaK, raiieHas HW3BeCTb, HETalleHas W3BEeCTb, IMUThEBas COAA W JPYIHX), COCTAaBIATH (HOPMYJIbI
HEOPraHUYECKUX M OPraHWYECKUX BEIECTB, YpaBHEHUS XUMHUYECKUX peakiui, OOBSCHATH UX CMBICI;
MOATBEPK/IAaTh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMH U
3aMMCSIMU YPABHEHU XUMUYECKUX PEAKIINN;

— YCTaHaBIMBATh IPUHAJIEKHOCTh HM3YYEHHBIX OPraHMYECKUX BEUIECTB K OIPEAEICHHBIM
KJIaccaM M TpYIIaM COCAWHEHUH, XapaKTepHU30BaTh MX COCTAaB M BAXHEHUIIME CBONCTBA; ONPEIECIAThH
BUJIBI  XMMHYECKHUX CBsi3ell  (KOBaJeHTHAas, WOHHAas, METaJUIMYecKasi, BOJIOPOJHAs),  THUIIBI

KPpUCTAINIMYCCKUX PEIICTOK BCIICCTB, KJ'IaCCI/I(l)I/II_II/IPOBaTB XUMHUYECKNE pCaKIIN1

TunoBbie BONpockl AJisl YCTHOTO ONpoca
Templ 3.1 Kinnaccugukanus, crpoeHre 1 HOMEHKJIATYPa OPraHUuYeCKUX BellecTB
1. Knaccudukaius opraHM4eCKUX BEIIECTB MO CTPOCHHIO YIIIEPOJHOTO CKEJeTa U HAIWYHIO
(G YHKIIMOHATBHBIX TPYIII.
2. N3oMepust ¥ U30MepHI.
3 Ou3MKO-XMMUYECKHE CBOWCTBA (OCOOCHHOCTH KiIacCH(UKAUU U HOMEHKJIATYphl BHYTpPU
KJlacca; TOMOJIOTHYECKHI psaAn U obmas ¢dopMyna; uzoMepus; (U3NYECKHe CBOWCTBA; XUMUYECKUE

CBOMCTBA; CIIOCOOBI MOTy4EHUSs):
3apanus s ouenku ocBoennsi PA3J/IEJIA 4

OOyyaromuiics JOJKeH

3Hambs:
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— 0 XMMHMYECKOH COCTaBJIAIOIIEH €CTECTBEHHOHAYYHON KapTHUHBI MUpPA, POJIM XUMUHU B TIO3HAHUU
SABJICHUH TPHUPOJABI, B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYphl JUYHOCTH, €€ (YHKIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOJMMOM /sl pPEUIeHHs MPAaKTUYECKUX 3a7ad M HKOJOTHYECKH OOOCHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/10POBbIO U IIPUPOJIHON Cpere;

— oOmme cBeieHs 0 MaTepHaax, MIPUMEHSIEMbBIX IPU PEMOHTE YCTPOicTB P3A;

ymembs:

— BJIAQJETh CUCTEMOM XMMMUYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOIIUE MOHSTHUS
(XMMHUYECKHUI JIEMEHT, aToM, 3JIEKTPOHHAss 000JI04Ka aTtoma, S-, p-, d-3JIeKTPOHHBIE OPOUTAIN aTOMOB,
MOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00bEM, YIIIEpOIHBIN CKeNeT, PyHKIMOHANIbHAS IPYIIa, paJnuKall, H30Mepus,
M30Mepbl, FTOMOJIOTUYECKUH Psifl, TOMOJIOTH, YII€BOJAOPOAbI, KUCIOPO/- U a30TCOAEpKAIUE COETUHEHUS,
OMOJIOTMYECKH aKTHUBHBIE BEIeCTBa (YIJI€BO/IbI, JKUPbI, OEIKH1), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ CO€IUHEHMSI, KpUCTAIJIMUECKas pelieTKa, TUIbl XUMHUYECKUX peakuui
(OKHCIIUTENIbHO-BOCCTAHOBUTEINIbHBIE, 3K30-M SHAOTEPMUYECKUE, PEaKIMd HOHHOrO OoOMEHa), pacTBOD,
AJIEKTPOJIUTHI, HEAJIEKTPOJIUTBI, AJIEKTPOJUTUYECKAs UCCOLMALUS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON peaKkiuu, XUMHYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI (TEOPHS XMMHUYECKOTO
CTpOo€HHUsI opraHuveckux BemectB A.M. byrinepoBa, Teopusi SJIEKTPOJUTUYECKON TUCCOILMAIMU,
nepuoanueckuii 3axkoH JI.M. Menneneena, 3ak0H COXpaHEHHUS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJIUYCCKUI
S3bIK XUMHUH, (PAKTOJOTHYECKHE CBEICHHS O CBOMCTBAaX, COCTaBe, IMOJy4eHHH U Oe30MacHOM
UCIOJIb30BAHUN BAXHEHIINX HEOPraHUYECKMX U OPraHMYECKUX BEIIeCTB B OBITY W MPaKTHYECKON
JeSITeIbHOCTH YEJIOBEKa;

— BBIABIIATH XapakTEpHbIE MPHU3HAKA M B3aUMOCBSI3b M3YYCHHBIX TIOHATUH, MNPUMEHATH
COOTBETCTBYIOIIME MOHATHS IPU OMUCAHUHM CTPOCHHUS U CBOWCTB HEOPTraHUUECKUX M OPraHHUUYECKUX
BEIIECTB M UX [MPEBPALICHUI; BBISABIATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUA C TOHATUSMH H
MIPEJICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

— WCIOJIb30BaTh  HAaWMEHOBAHUS  XUMHMYECKUX  COCAMHEHMH  MEXAYHApOJAHOIO  COI03a
TEOPETUYECKOW W TPUKIATHOW XUMUU M TPUBUAIbHBIE Ha3BaHHUS BAXHEHMIIUX BELIECTB (STHIICH,
alleTUWIEH, TIHMLIEpHH, GeHo, GopMalIbeTHA, YKCYCHas KUCIO0TA, IIULUH, YTapHBIH ra3, yriaeKHCIbi ras,
aMMMaK, TraileHas M3BeCTb, HEralleHas H3BeCTb, MUThEBas COJla U JIPYTUX), COCTABIATH (HOPMYIbI
HEOPraHMYeCKUX U OPraHMYECKUX BEIECTB, YPaBHEHHUS XMMMUYECKHX PEAKLUH, OOBACHATh MX CMBICI;
MOATBEPKIATh XapaKTEPHbIE XUMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMM JKCIIEPUMEHTAMH H
3aMUCAMH YPAaBHEHUN XUMHUUYECKUX PEAKIUI;

— yCTaHaBIMBAaThb MPUHAMIEKHOCTh M3YUYEHHBIX OPraHMYECKMX BEIECTB K OINPEACICHHBIM

KjlacCaM " TIpyIiamM COCHHHCHHﬁ, XapaKTCpU30BaTb UX COCTAB U BaKHEHIIIHE CBOﬁCTBa; OIPCACIIATH
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BUJIBI  XMMMYECKHUX  CBsi3ell  (KOBaJE€HTHAs, MWOHHAs, METAJUIMYECKas, BOJOPOJHAs), THUIIBI
KPUCTANTMIECKUX PEIIETOK BEUIECTB; KJIacCU(UIIMPOBATH XUMUYECKHE PEAKIIUH;

— BJIQJETh OCHOBHBIMH METOJaMU HAy4YHOTO II03HAHUS BEUIECTB M XUMHUYECKUX SBJICHUI
(HabmroieHHe, U3MEpEHHUE, SKCIIEPUMEHT, MOJICITMPOBAHHE);

— IUJJAaHUPOBATh U BBINOJHATh XUMUUECKUN 3KCIIEPUMEHT (IIPEBpAIlCHUsI OPraHUYECKUX BEILIECTB
[P HarpeBaHUH, MOJYYEHHUE ITHIIEHA U U3yYEHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKL[MU Ha aJlbJETUIbI,
KpaxMaj, YKCYCHYIO KHCJOTY; JeHaTypauus O€IKOB IpU HarpeBaHUM, LBETHbIE PEAKIMH OEIKOB;
MIPOBOJUTH PEAKLMH HOHHOTO 0OMEHA, ONPENENSITh CPEeNy BOJIHBIX paCTBOPOB, KAUECTBEHHBIE PEAKIIMM Ha
cynbdar-, kKapOoOHaT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHUS; pellaTh SKCIIEPUMEHTAIbHBIE 33/1a4 1O
teMaM "Mertamnel" u "Hemeramibl") B COOTBETCTBUM C MpaBWJIAMU TEXHUKHU OE30MAaCHOCTH MPH
oOpallleHHH C BellecTBaMU M J1JaOOpaTOpHBIM 00OpYIOBAaHUEM; IPEJACTABIATH PE3YIbTAThl XUMHUUYECKOTO
SKCIEPUMEHTa B JOopMe 3aliCH YpaBHEHHUH COOTBETCTBYIOIIMX peakiuil U GopMyIHpoOBaTh BHIBOJBI Ha
OCHOBE 3THX Pe3yJbTaTOB;

— aHaJIM3UPOBATh XMMHUYECKYI0 HMH(OpMaIHIO, MOIy4aeMyl W3 pa3HbIX MCTOYHHMKOB (CpPEICTB

MaccoBoii nHpopmaluu, cetb UHTEpHET U Ipyrue).

TunoBbie BONMPOCHI 1JIsl YCTHOTO ONpoca
Tembl 4.1 YriaeBogopoabl 1 X NPUPOAHbIE HCTOYHUKHU

1 Yro npencraBisroT co0oi npeaenbHbie yriueroaopoasl? [IpuBeaure ooiiee Ha3BaHUE Kiacca H
CTPYKTYpPHYIO hopMmyiLy.

2 UYeMm OOBACHAIOTCS HEBBICOKHE TEMIICPATyphl KHIICHHWS W IUIABJICHHWS HH3IIUX YJICHOB
TOMOJIOTHYECKOTO PsiJia AIKAaHOB?

3 Uto takoe mapadun? B kakux 001acTAX IpUMEHSIETCS?

4 Yto 00I11er0 ¥ pa3aMyHOTO B CTPOCHUHU AJIKCHOB U aJIKAHOB?

5 Uro Takoe mosmMepu3aiua? B kadecTBe npumepa MpUBEAUTE OJTUMEPHU3AIIMIO STHJICHA.

6 Kak moJry4aroT STHIJIOBBIN CIIUPT U3 TUJICHA?

7 Kakue yriieBoiopo/ibl Ha3bIBarOTCs queHOoBbIMU? [IprBenuTe npumMep.

8 3a cuér kakoro mpolecca CHHTE3MPYIOT HATypaldbHBIM U CHHTeTHYeckuil Kayuyk? Kakxue
HUCXOJHBIC KOMIIOHEHTHI HEOOXO0JUMBI?

9 Kakue coequHeHHs BXOAAT B TPYIIY aTKMHOB? YeM OHM OTJIMYAIOTCS OT aJIKEHOB?

10 OnummTe TPOMBIILIEHHBIE CIIOCOOBI MOTYYSHHS alleTUJIeHA.

11 Yto Takoe apomMaTHueCKue yriieBoaopo bl (apensl)? Kakue npuzHaku OnpeensoT apeHbl?

12 HazoBuTte 06macTu mpuMeHeHus 6€H301a B TPOMBIIILIIEHHOCTH.

13 Kak ocymiecTBisieTcs Iepexo]] OT alkaHoB K apeHam? [IpuBenuTe COOTBETCTBYIOMIMIA TPUMEP

nepexoza.
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14 HazoBuTe mpupoJHbIe HCTOYHUKH YTIIEBOJOPOJIOB U OOBSICHUTE UX MTPOUCXOKIICHHUE.

15 Yro BXOOUT B COCTaB IPUPOJHOrO Ta3a M NOMYTHbIX rasoB? Kakue o0macTu nmpuMeHeHUs
IIPUPOIHOTO Ta3za?

16 KaxoBa mpupona mpoucxoxaeHuss Heptu? Kakue ¢pakiuu BBIIEISIOTCS TPH MEPBUYHOU

nepepaboTke HepTH?

17 Kakue oTpaciu MPOMBIIICHHOCTH aKTUBHO MOTPEOIISIOT MIPOTYKTHI TIepepaboTKU yriist?

Ilpogheccuonanvno-opuenmuposannoe cooepircanue

1. PoJib opraHrYECcKUX BEIIECTB B MPO(hEeCCHOHAEHOM IS TSIIEHOCTH AICKTPUKOB:

2aK¥ie OPraHu9IeCKUe BEIIECTBA YaCTO BCTPEUYAIOTCS B IIPOM3BOJICTBE AIEKTPUICCKOTO Kades?

3 3aueM pe3nHOBBIE MOKPHITHS UCTIONB3YIOTCS B M30JISAIIMHU Kabenei 1 mpoBoaa?

4 TloueMy BO MHOTHX OTPACIIIX SHEPTCTUKH MPEAMOYTCHNE OTIAI0T TEPMOCTOHKHUM TIOJTUMepam?

5 Kakue MaTepuaibl, M3roTOBJICHHBIE U3 YIIIEBOIOPOJIOB, UCHOIB3YIOTCS B CTPOUTEIHCTBE U PEMOHTE
ANEKTPOTEXHUYECKOTO 000pyI0BaHMsI?

6 Ilouemy mpu OOCITY)KMBaHHUHM TPaHCPOPMATOPOB HEOOXOJUMO KOHTPOJHPOBATH Ka4eCTBO
HCIOJIb3YeMOro Macia?

7 EcTh 1M PUCKHM 3arps3HEHUs OKPYKAIOIICH Cpelbl OTXOJaMH ITPOM3BOJICTBA IJICKTPHUECKON

sHeprun? Kakue MeponpusiTis MOMOraloT MUHUMH3UPOBATh 3TU PUCKA?

TunoBble BONPOCHI /1JIsl YCTHOT'O ONpoca
Tempbl 4.2 OU3NKO-XUMHYECKHE CBOMCTBA YIJ1€BOJIOPO/I0B
IIpogpeccuonanvno-opuenmuposannoe cooepiricanue
JlaGopaTtopHoe 3ansiTue Ne 1
«O0Hapy:KeHHe yIJiepoJa U BOJIOPOIa B OpranndeckoM coeaquHenun. [penebHble yrieBoaopoab»
3aHATHE HaNpaBICHO Ha O3HAKOMJIEHHE OOYYalolIMXCS C OCHOBHBIMH BUIAMHU YIJIE€BOAOPOJIOB,
METOJIAMH MX MJICHTH(DUKAIIUKM U CTTIOCOOaMU MOJICITUPOBAHHS XMMHUYCCKUX PEAKIUM, a TAKXKe MNPUOOpETeHHE
MPAKTUYECKUX HABBIKOB IO IMPOBEJCHUIO JITAOOPATOPHBIX OIMBITOB W HAOJIOJACHUIO CBOMCTB OPraHUYECKUX

CO@I[I/IHGHI/II‘/‘I, (bOpMHpOBaHI/Ie YMGHI/Iﬁ OLCHUBATHL BO3MOXKXHOCTHU U OI'PaHUYCHUS IIPUMCHCHUA YITICBOAOPOJOB

B HpO(l)eCCHOHaHLHOﬁ ACATCIIbHOCTHU DJICKTPHUKOB.

Ilpogpeccuonanvno-opuenmupogannoe cooepicanue
JlaGopaTopHoe 3ansitue Ne 2
«HemnpeneJbHbIe YIi1eBOA0OPOAbI PAJA 3THICHA)»
3aHsTHE HANpaBIEHO Ha 03HAKOMIJIEHHE OOYJaroUIMXCs ¢ GU3MIECKUMHU M XUMUYECKUMH CBOWCTBAMHU

HCIPCACIIbHBIX YITICBOAOPOAOB pAlda 3TUJICHA, ICMOHCTPAIIUIO CII0CO00B X MOJIY4YCHHUS U U3YUCHUS BIIMSTHUSA
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CTPYKTYPHBIX OCOOEHHOCTEN Ha PEAaKIMOHHYIO CIIOCOOHOCTh, 00y4eHHE HaBbIKaM 0€30MacHOr0 OOpaIeHus ¢
XUMHWYCCKUMH PCAKTHBAMU U O6OPYI[OBaHI/IeM, a TaKKC O3HAKOMJICHUC C HNPUMCHCHUEM HCIPCACIBbHBIX

YIJIIEBOJOPOJOB B HpOHSBOl[CTBCHHOfI ACATCIIbHOCTHU 3JICKTPUKOB.

Ilpogheccuonanvno-opuenmuposannoe cooepircanue
JlabopaTropHnoe 3ansTie Ne 3
«CBoiicTBa anleTHIEHA»
3aHATHE HAMPABICHO Ha M3y4eHUE (PU3MUECKHX M XUMHUYECKUX CBOMCTB alleTHUJIEHA, 3HAKOMCTBO C
O0COOCHHOCTSIMU €0 TOJYYeHHSI U MCCIIEIOBAHUSI KauecTB, OOECHEUMBAIOLIMX HIMPOKOE HCIOJIb30BAHUE
alleTHJICHa B Ta30BOl CBapKe W pE3Ke METAIOB, NPUOOpETEeHHE HABBIKOB OE30MAacCHOr0 oOpallleHHs C
arieTWIeHOM U JabopaTopHbIM  00OpPYJOBaHUEM, TMPHUMEHSEMBIM B  MPOGECCHOHATBHO-TEXHUYECKOM

ACATCIBHOCTU JJICKTPUKOB.

3ananus ajst oueHkn ocBoeHusi PA3JIEJIA 5

OO0yuaromuiics T0KEeH

3Hamy:

— 0 XMMHYECKOH COCTaBIIAIONIEH €CTeCTBEHHOHAYUYHO! KapTHHBI MUpPA, POJIM XUMUHU B TIO3HAHUU
SBJICHUH TPUPOAbl, B (OPMUPOBAHUU MBIIIICHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIbHOU
IPaMOTHOCTH, HEOOXOOUMOW JUIsl pelIeHUs MPAKTHUYEeCKUX 3a/ad M DSKOJOTHYeCKH OOOCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3/I0pPOBbIO U MIPUPOJIHOIL cpere;

ymembs:

— BIAQJETh CUCTEMOM XMMHMUYECKUX 3HAHHM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraloIlue MOHSTUS
(XMMHYECKHUI IEMEHT, aTOM, 3JEKTPOHHAs 000JI0YKa aTtoma, S-, p-, d-3JIeKTPOHHBIE OPOMTAIN aTOMOB,
HOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIM 00beM, YIIIepOIHBIN CKeTeT, PyHKIMOHATbHAS TPYIINa, PaJAuKal, H30Mepus,
M30Mepbl, TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YIJIEBOIOPO/bI, KUCIOPOI- U a30TCOAEpIKAIINE COSAUHEHUS,
OMOJIOTMYECKH aKTUBHBIC BEIIEeCTBa (YIJI€BOIbI, JKUPbI, OCIKHU), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCIUHEHMSI, KPUCTAIJIMUECKas pelIeTKa, TUIbl XUMHUYECKUX peakluuiu
(OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE, 2K30-M JHAOTEPMUUYECKUE, PEAKIMd HOHHOTO OOMEHa), pacTBOp,
ANEKTPOJIUTBI, HEDIEKTPOIUTHI, AJIEKTPOJIUTUYECKAsT TUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBHTEIb,
CKOPOCTh XMMHUYECKOW peakiuu, XUMHUYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI (TCOPHS XMMHUYECKOTO
CTpOEHMsI opraHuyeckux BemectB A.M. byrnepoBa, Teopus 5>IE€KTPOIMTHYECKOM JMCCOLMALINM,
nepuoanueckuil 3akon .M. Menneneena, 3ak0H COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI

A3bIK  XWUMHH, (I)aKTOJ'IOI‘I/I‘{CCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, TIIOJYYCHHUU U 0e30ImacHOM
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WCIOJIb30BAHUN BAXHEHIINX HEOPraHWYEeCKMX W OPraHMYECKHX BEIIECTB B OBITY M MPAKTUYCCKOU
NESITEILHOCTH YEJIOBEKA;

— BBISBIATh XapakTEpHbIE NPHU3HAKKM W B3aUMOCBS3b HM3YUYEHHBIX TOHSATUN, TNPUMEHSTH
COOTBETCTBYIOIIME TOHSATUSA MPU OMUCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB M HUX NPEBPALCHUN; BBIABISATh B3aUMOCBS3b XUMUYECKUX 3HAHMN C TOHATUSIMU U
MIPEACTABICHUSMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

— HCMOJIb30BaTh ~ HAUMEHOBAHHUS  XUMHUYECKUX  COCAUMHEHUN  MEXKIYHApOJHOTO  COI03a
TEOPETUYECKON M TMPUKIATHON XMMHM U TPUBUAIBHBIE HA3BaHHUS BAXKHEWIIMX BEIIECTB (STHIICH,
aleTUJIeH, TIUIEpHH, GeHoI, GopMaTbaeTh, YKCYCHas KUCIO0Ta, TIIUIUH, YrapHbBIN Ta3, YIIESKUCIBIHN Ta3,
aMMMaK, TaiieHas HW3BECTh, HETralleHass W3BECTh, NMHUTHEBAsi COJA W JAPYTUX), COCTaBIATH (POPMYIIBI
HEOPraHMYECKNX U OPraHMYECKHX BEIIECTB, YPABHEHHS XUMHYECKUX PEaAKINil, OOBACHITH UX CMBICI,
TIOJATBEPIK/IaTh XapaKTEPHbIE XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIONIMMH SKCIIEPUMEHTAMHU U
3alMCSIMU YPABHEHU XUMUYECKUX PEAKIIN;

— YCTaHABIMBAaTh MPUHAIJICKHOCTh H3YyYEHHBIX  OPraHUYECKUX BEIIECTB K OTMPEIEICHHBIM
KJIaccaM M TpynnaM COEIUHEHHH, XapaKTepU30BaTh MX COCTAB U BAXKHEHIIME CBOMCTBA; ONPEICIATH
BUJIBI  XMMHYECKHUX CBsi3ell  (KOBaJeHTHAas, HWOHHAas, METaJuIMYecKasi, BOJIOPOJHAs),  THUIIBI
KPUCTAJIMYECKUX PEIIETOK BEIIEeCTB; KIACCU(PHUIMPOBATH XUMUYECKHE PEaKIIUU;

— BJAQJETh OCHOBHBIMH METOJaMHU HAy4YHOI'O II03HAHMS BELIECTB M XUMHUYECKHX SBICHUU
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOJICTTUPOBAHHKE);

— IUJIAaHUPOBATH U BBIMIOJIHATh XUMHUUYECKUN SKCIIEPUMEHT (IIPEBpAIlCHUsI OPraHUYECKUX BEIIECTB
IIPY HarpeBaHUM, MOJTYYEHUE 3TUIICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIEC PEAKLMU HA aJIbJETUIbI,
KpaxMaj, YKCYCHYIO KHCIIOTY; JeHaTypauus OEIKOB IMpU HarpeBaHUU, I[BETHbIE PEaKIUU OEIKOB;
MIPOBOJIUTH PEaKLM HOHHOTO OOMEHA, ONPENIeNsITh CPEely BOJIHBIX PACTBOPOB, KAYECTBEHHBIEC PEAKIIMH Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS; pelIaTh SKCIEPUMEHTaIbHbIC 3a/1a4M 110
temam "Meramibel" u "Hemeramibl") B COOTBETCTBHM C TMpPaBWIAMH TEXHUKH OE30MACHOCTH TIPH
oOpallleHHH C BElIeCTBaMU U J1TaOOpaTOpHBIM 000pYIOBAHUEM; TPEJACTABIATH PE3YAbTATHl XUMHUUYECKOTO
SKCIIEPUMEHTa B (OpME 3alUCH YPaBHEHHMI COOTBETCTBYIOIIMX peakuuii U GOpMyIupoBaTh BHIBOJIbI Ha
OCHOBE 3THUX PE3YJbTATOB;

— aHaIM3UpPOBATh XUMHUYECKYI0 WH(MOpMAIHIO, MOTy4aeMyl W3 Pa3HBIX MCTOYHHKOB (CPEICTB
MaccoBoii nHpopmanuu, cetb HTEpHET U Apyrue);

— coOmoaTh MpaBWJIa SKOJOTHYECKH IIe1ecO00pa3sHOro TMOBENEHUS B OBITY W TPYIOBOM
JEATENBHOCTH B LEISAX COXPAaHEHMSI CBOETrO 3/I0POBbSl U OKPYXAIOLIEH MPUPOJHOM Cpelibl; YUYUTHIBATH
ONaCHOCTh BO3JCMCTBHUSI HA >KMBBIE OPraHU3MBbI OINMpPEACIICHHBIX BEIIECTB, MOHUMAas CMBICI MOKa3aTes

MPEIETBbHOM.
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Tunosbie BOpOCHI /151 YCTHOTO OIPOca
Temsl 5.1 Cinprsl. PeHou

1 KakoBa o6mas (hopMysia 0THOATOMHBIX CITUPTOB?

2 CtpykrypHas popmyna MeTaHOJIa U ATAHOJIA.

3 Kakue THIIBI XMMHYECKHX PEAaKIHMi XapaKTEpHbI s OJHOATOMHBIX crnupToB? IlpuBemure
IIPUMEPHI.

4 Kakwue omacHble 3(()EeKThI OKa3bIBAET YIOTPEeOICHNE METaHOIa Ha 37J0POBhE YesloBeKa?

5 [IpuBeauTe npruMepbl UCIIOJIB30BAHUSI METAHOJIA B IPOMBIILIJIEHHOCTH U OBITY.

6 Haiigure CXOACTBO W pa3iuyMe MEXAY JTWICHIJIMKOJEM M TIMIEPUHOM IO (DU3NIECKUM
CBOWCTBAM.

7 IlpuBeaute npuMepbl 00JacTeil MPUMEHEHUS STUIEHTITUKOJIS.

8 N3o0paszute cTpykTypHYIO hopMyIy GeHoa.

9 [Nouemy ¢eHOT MPOSBISIET BEIPAXKEHHBIE aHTUCETITUIECKHE CBOMCTBA?

10 IIpuBenuTe MpUMEpHI IMUPOKOTO MTPUMEHEHHSI (PEHOJIOB B COBPEMEHHOM MPOMBIIIIJICHHOCTH.

TunoBbie BONpockl AJisl YCTHOTO ONpoca

Tembl 5.2 Aabaeruabl. KapooHoBbie kuca0ThI. Cii0xkHbBIE PUPBI
1 Yto nmpeacTaBisitoT coO0M anbACTU IBI K KETOHBI?
2 B ueM npuUHUUNUANBHBIE OTINYMS B CTPOSHUH aJIbJAECTHAOB U KETOHOB?
3 OnuimTe peakiuio cepeOpsiHOro 3epKaja U ee MPUMEHEHUeE Ui Paclio3HaBaHUS allbIETH/IOB.
4 TlpuBenuTe peaklMy OKHCIEHUS U BOCCTAHOBIIEHUS (hopMasbaeruia.
5 HazoBure cdepsl npumenenus opMaibaeriia, aeTaiblAeruia U aleToHa.
6 Hapucyiite cTpykTypHBI€ (POPMYIIBI MYPaBbUHON M YKCYCHOMN KHUCIIOT.
7 OOBSICHUTE CYLIHOCTh PEaKluu 3TepruPUKALUU U €€ MPAKTHIECKOe 3HaUCHHE.
8 HazoBute 0cHOBHBIE 00JIACTH MPUMEHEHHS MYPaBbUHON U YKCYCHOU KHCIIOT.
9 Kak ycTpoeHo moroiee aeicTBre Mblia?
10 YTo 03HAYAIOT TEPMUHBI «CTEAPUHOBASH) U «OJIEUHOBAS KUCIOTHI?
11 Kakue mpo1ecchl MPOUCXOIT MPU TUIPOIIH3E KUPOB?
12 Yto Takoe MaprapuH U KakuM oOpa3oM OH MPOU3BOAUTCS?

13 Kakyto posb UrparoT ciIoxkHbIE 3(UPbI B IPUPOJIE U MUIEBBIX MPOIYKTaX?

TunoBbie BONPOCHI 1J1s1 YCTHOTO OIpoca
Temsl 5.3 Yriaesoasl

1 Yro Takoe yrneBop1?
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2 HazoBure mpeacTtaBUTENel KaXIOW MOIIPYIIBI YTIEBOAOB (MOHOCAXapUIbl, AUCAXAPHUIBI,
noJMcaxapuibl).

3 Uewm pa3nuyaroTcs MOHOCAXapUIbl, JUCAXAPUIBI U TIOJTUCAXAPUIBI?

4 Yro npencraBisieT co60il rimroko3a?

5 [IpuBenure ypaBHEHUE pEaKIIMU BOCCTAHOBIIEHUS TJIFOKO3bI.

6 [IpuBenuTe MpUMEpPHI PEAKIHIA OKUCICHHS TIIFOKO3HI.

7 Kakue bnoxumudeckue GyHKIIUH BBIIOIHSET TIFOKO3a B OPraHU3Me YeoBeKa?

8 Uro Takoe (hOTOCHHTE3 U KaKOBA POJIb IIIOKO3HI B HEM?

9 Uro Takoe caxapo3a? Hapucyiite e€ ctpykrypHyo Gopmymy.

10 Kakwue nmumieBbie MPOAYKTHI COJEPKAT OOIBIIOE KOJTUIECTBO caxapo3bi?

11 Yro Takoe kpaxmai u nesutono3a? KakoBo ux 0CHOBHOE IIpeIHa3HAYCHHUE B )KUBOU mpupoie?

12 Kaxk mposiBIisieTcsl Ka4eCTBEHHAS peakIvs Kpaxmaia ¢ Hojaom?

13 Kakne TeXHWYeCKHE B OBITOBBIC MPUIIOKCHHS HAXOIIT KpaxMall U MEeJUTi0103a?

14 B uéM cOCTOHMT SKOJOTWYECKas MpoOJieMa HAKOIUIEHHS OTXOJIOB OyMaru W JpEBECHHBI,

COCTOAIUX MPECUMYIICCTBECHHO M3 HGJ’IJ’IIOJ'IO?)I)I?

3ananus a9 oueHkun ocBoenusi PA3J/IEJIA 6

OO0yuaromuiics T0KEeH

3HaAMb:

— O XUMHYECKOW COCTABJISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJIM XUMHUH B TIO3HAHUHU
SIBJICHUH TPUPOJbI, B (OPMHPOBAHMHM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOIUMOM JUIsl pEIICHHS MPaKTHUYECKUX 3a7ad M SKOJOTHYECKHM O0O0O0CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOIHOM Ccperie;

ymems:

— BJIAQJIETh CHCTEMOM XHUMHUYECKUX 3HAHHUM, KOTOPas BKIIOYACT: OCHOBOTIOJIATAIOIIUE TOHITHS
(XMMHYECKHI 3JIEMEHT, aToM, DJIEKTPOHHAs 000JI04YKa aroma, S-, p-, O-3JICKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENICHh OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIM 00beM, YrIIepOIHBIN CKeNeT, PyHKIMOHATbHAS TPYIINa, PaJAuKal, H30Mepus,
M30MEpbl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJIE€BOJOPO/IbI, KUCIOPOI- U a30TCOIepKAIllNe COCTUHEHNUS,
OMOJIOTMYECKHU aKTUBHBIC BEIIeCTBa (YIJI€BOIbI, JKUPHI, OEIKH), MOHOMED, TOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCIUHEHMS, KPUCTAIJIMUECKas pelleTKa, TUIbl XUMHUYECKUX peakuui
(OKMCIUTENBHO-BOCCTAHOBUTENBHBIE, DK30-H JHAOTEPMUUYECKUE, PEAKIIMU HOHHOTO OOMEHa), pacTBOD,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, JJIEKTPOJUTUYECKAsT TUCCOLMALUSA, OKHUCIHUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOW pEeaKkIuu, XUMHUYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI (TCOPHS XMMHUYECKOTO

CTPOCHHA OPraHN4YCCKUX BCHICCTB AM. EYTJ'IepOBa, TCOpHUA BHCKTPOHHTHQCCKOIZ JucConuanuu,
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nepuoanueckuii 3akon .M. Menneneena, 3aKkoH COXpaHEHUsI MACChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3BIK XUMUH, (PAKTOJIOTUYECKHE CBEICHHS O CBOWCTBAaX, COCTaBe, IIOJIYYCHHH U Oe30MacHOM
WCIOJIb30BAHUN BAXHEHUIINX HEOPraHMYEeCKMX W OPraHMYECKUX BEIIECTB B OBITY WM MPAKTHYECKOH
NESITETLHOCTH YEJIOBEKA;

— BBISABISTH XapakTEpHbIE NPHU3HAKKM M B3aUMOCBSI3b HW3YYCHHBIX [MOHATUM, MPUMEHSTHh
COOTBETCTBYIOIIME TOHSATUS MPU ONHUCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB M HUX NPEBPALICHUN; BBIABISITh B3aUMOCBSI3b XHUMHUYECKUX 3HAHUW C TOHATHUSMH U
MPEACTABICHUSIMHU JPYTHX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

— HCMOJIb30BaTh  HAUMEHOBAHHUS  XUMHUYECKUX  COCAUHEHUN  MEXKIYHApOJHOTO  COIO3a
TEOPETUYECKON M TMPUKIATHON XMMHM U TPUBUAIBHBIE HA3BaHHUS BAXKHEWIIMX BEIIECTB (STHIICH,
aleTUJIeH, TIUIEPHH, GeHoJI, HOpMaNbAETH, YKCYCHAsl KUCIO0Ta, TIIUIUH, YTapHBIN Ta3, YIICKUCIBIN Ta3,
aMMMaK, TalieHas W3BECTh, HETalleHash W3BECTh, MHUTHEBAs COJAa W JIPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHMYECKNX W OPTaHMYECKHX BEIIECTB, YPABHEHHS] XUMHUYECKUX PEaKIHi, OOBICHATh MX CMBICIH,;
MIOJATBEPIK/IaTh XapaKTEPHBIC XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMH JKCIEPUMEHTAMH U
3alMCSIMU YPABHEHU XUMUYECKUX PEAKIINN;

— YCTaHaBIMBATh IPUHAIJIEKHOCTh H3YYEHHBIX OPraHWYECKHX BEIIECTB K ONPEIEICHHBIM
KJIacCaM M TpYIIaM COCAMHEHUM, XapaKTepHU30BaTh MX COCTAaB M BAXHEHUIIME CBONCTBA; ONPEIEIAThH
BUJIBI  XMMHUYECKHUX CBsi3ell  (KOBaJeHTHas, WOHHasg, MeTaJUIMuecKas, BOJOPOAHAs),  THIIbI
KPUCTAJIMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIMPOBATh XUMUYECKHE PEaKIUu;

— BJAQJE€Th OCHOBHBIMH METOJAaMHU HAy4YHOI'O II03HAHMS BELIECTB M XMMHUYECKHUX SBJICHHUI
(HabmroieHue, U3MEpeHue, SKCIEPUMEHT, MOJICTTUPOBAHHKE);

— IJIAHUPOBATH U BBITIOJIHATH XUMHUYECKHUI IKCIIEPUMEHT (IIPEBpalICHUs] OPraHUYECKUX BEIIECTB
IIPY HarpEBAHMM, MOJTYYEHUE 3TUIICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIEC PEAKLUN HA aJIbJCTUIbI,
KpaxMaj, YKCYCHYIO KHCJIOTY; NeHarypauus OeIKOB IpU HarpeBaHUM, IBETHBIC PEAKIMH OEJIKOB;
MIPOBOJUTH PEaKIMU HOHHOTO OOMEHA, OIPeIeNsTh CPEeAy BOJIHBIX PACTBOPOB, KAUYECTBEHHBIE PEAKIIMU Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS; PelIaTh B COOTBETCTBUH C IMpaBUIaMU
TEXHUKH O€30MacCHOCTH TMpu OOpalleHuH C BellecTBaMU U J1a0OpaTOPHBIM  O00OPYAOBAHHEM;
MIPEJICTaBIATh PE3YAbTAThl XUMUYECKOTO DKCIIEpUMEHTA B (hopMe 3alUCH YpaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YNIbTATOB;

— aHaJIM3UpPOBATh XUMHUYECKYI0 WH(MOpMAIHIO, MOTy4aeMyl W3 Pa3HBIX MCTOYHHKOB (CPEICTB

MaccoBoif nHpopmanuu, cetb UHTEpHET U Apyrue).

TunoBbie BONPOCHI AJIs1 YCTHOT'O ONPoOca

Tembl 6.1 AMUHBI. AMHUHOKHCJIOTHI. Beakn
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1 Yro Takoe amMmuHbI?

2 KakoBa O6uosiornueckasi poJib aMHHOB?

3 Kakue nmpo06ieMbl BOSHUKAIOT MPU U30BITKE aMUHOB B OKpYXaroIei cpeie?

4 YT0 Takoe aMHUHOKHUCIIOTHI?

5 Kakue ¢pusndeckne CBOWCTBA MPUCYIA aMHHOKUCIOTaM?

6 Yrto Takoe menTH/IbI ¥ KaKk OHU (POPMUPYIOTCS?

7 Ha3zoBute camble pacnpoCTpaHEHHbIE aMUHOKHCIIOThI, YUaCTBYIOIIHME B IOCTPOEHUH OeJIKa.
8 Uro Takoe Oenkn? Kakue QyHKIMH BBITIOTHSIOT OCIKH B KIIETKE?

9 Uro Takoe neHarypanus OeKOB U Kakue (PaKTOPhI BHI3BIBAIOT €€

10 Kakuie THIIBI XHMUYECKUX PEAKIUi XapaKTEePHbI TS OSITKOB?

11 O6wsicHUTE Mpo1iece rUAPOIU3a OEIKOB U €ro NPakTUYECKOe 3HaUEHUE.

3ananus s oueHkn ocsoenusi PA3JIEJIA 7

OO0yuaromuiics T0KEeH

3Hamo:

— O XMMHMYECKOW COCTABJISIIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU XUMHH B TIO3HAHUU
SBJICHUH TPUPOAbl, B (OPMUPOBAHWU MBIIIICHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIbHOU
IrPaMOTHOCTH, HEOOXOOMMOW JUIsl pElIeHUs MPAaKTHYECKUX 3aJad M HKOJOTHMYECKH OO0OCHOBAHHOIO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON Cpeae;

— o01ue cBeJIcHUs 0 MaTepuajiax, MPUMEHSIEMBIX TP PEMOHTE YCTPOHCTB P3A;

ymemup:

— BJAQJIETh CUCTEMOW XMMHUYECKUX 3HAHUU, KOTOpPas BKJIOYAET: OCHOBOIMOJATAIOIINE OHITHS
(XMMUYECKHUI IEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aTtoma, S-, p-, d-3JIeKTPOHHBIE OPOMTAIN aTOMOB,
WOH, MOJIEKYJIA, BaJICHTHOCTb, 3EKTPOOTPULATEIbHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00beM, YIIIepOIHBIN CKeNeT, PyHKIMOHATbHAS TPYIINa, PaJAuKal, H30Mepusl,
M30MEpbl, TOMOJIOTUYECKUHN Psill, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOI- U a30TCOIEpKAIlNe COCTUHEHNUS,
OMOJIOTMYECKH aKTHUBHBIC BEIIeCTBa (YIJI€BOIbI, KUPbI, OCIKHU), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCAMHEHMS, KPUCTAJUIMYECKas pEUIeTKa, TUIBl XUMUYECKUX pPEeaKUui
(OKMCIUTENBHO-BOCCTAHOBUTENBHBIE, DK30-H JHAOTEPMUUYECKUE, PEAKIIMU HOHHOTO OOMEHa), pacTBOD,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, JJIEKTPOJUTUYECKAsE JTUCCOLMALNS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOW peakiuu, XUMHUYECKOE PaBHOBECHE), TEOPHH U 3aKOHBI (TEOPHS XMMHUYECKOTO
CTpOEHMsI opraHuyeckux BemecTB A.M. byriepoBa, Teopus 3IEKTPOJUTUYECKON TUCCOIUAIINH,
nepuoanudeckuii 3akon .M. MenneneeBa, 3aKk0H COXpaHEHUsI MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKUI

A3bIK  XWUMHH, (I)aKTOJ'IOI‘I/I‘{CCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, TIIOJYYCHHUU U 0e30ImacHOM
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WCIOJIb30BAHUN BAXHEHUIINX HEOPraHMYEeCKMX W OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOH
JIEATEIIbBHOCTH YEJIOBEKA;

— BBISBISATh XapakTEpHbIE NPU3HAKM U B3aUMOCBSI3b HM3YUYCHHBIX TMOHSATHUN, NPUMEHSThH
COOTBETCTBYIOIIME TOHSATUSA MPU OMUCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U OPraHUYECKUX
BEIIECTB M HUX TNPEBPALCHUN; BBIABISITh B3aUMOCBSI3b XHUMHUYECKUX 3HAHUNW C TIOHATHUSMH U
MIPEACTABICHUSIMU JPYTHX €CTECTBEHHOHAYYHBIX MTPEAMETOB;

— UCIOJB30BaTh  HAWUMEHOBAHUS  XMUMHUYECKUX  COCIMHEHUN  MEXKIYHAPOJIHOIO  COK03a
TEOPETUYECKON M TMPUKIATHON XMMHM U TPUBUAIBHBIE HA3BaHHUS BAXKHEWIIMX BEIIECTB (STHIICH,
aleTuJIeH, TIUIEPUH, PeHoJI, GOpMabAETH I, YKCYCHAsl KUCIOTa, TIIUIUH, YTapHbBIN Ta3, YIIEKUCIBIN ra3,
aMMMaK, TaiieHas HW3BECTh, HETralleHass W3BECTh, NMHUTHEBAsi COJA W JAPYTUX), COCTaBIATH (POPMYIIBI
HEOPraHUYECKNX U OPTaHMYECKHX BEIIECTB, YPABHEHMS] XUMHUYECKUX PEAKIHH, OOBSCHATh MX CMBICIH,;
MIOJATBEPIK/IaTh XapaKTEPHBIC XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMH JKCIIEPUMEHTAMH H
3alMCSIMU YPABHEHU XUMUYECKUX PEAKIIN;

— YCTaHABIMBAaTh MPUHAIJICKHOCTh H3YyYEHHBIX  OPraHUYECKUX BEIIECTB K OTMPEIEICHHBIM
KJIaccaM M TpylnnaM COEIUHEHHWH, XapaKTepHU30BaTh MX COCTAB M BAXKHEWINIHME CBOMCTBA; OMPENENIATH
BUJIBI  XMMHUYECKHUX CBsi3ell  (KOBaJeHTHas, MOHHAs, MeTaJUIMYecKas, BOJOpPOJHAsA), THUIIBI
KPUCTAJIMYECKUX PEIIETOK BEIIEeCTB; KIACCU(PHUIMPOBATH XUMUYECKHE PEaKIIUU;

— BJAJETh OCHOBHBIMH METOJaMHM HAy4yHOI'O IIO3HAHMS BEIIECTB M XWMHYECKHUX SBJICHUI
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOJICTTUPOBAHHKE);

— IJIAaHUPOBATH U BBITIOJIHATH XUMHUYECKHM SKCIIEPUMEHT (IIPEeBpaIlCHHs] OPraHUYECKUX BEIIECTB
IIPY HarpeBaHUM, MOJTYYEHUE 3TUIICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIEC PEAKLMU HA aJIbJETUIbI,
KpaxMaj, YKCYCHYIO KHCJIOTY; NeHarypauus OeJIKOB IpU HarpeBaHUM, IBETHbIC PEAKIMH OEIKOB;
MIPOBOJIUTH PEaKLUU HOHHOTO OOMEHA, OIPeIesTh CPEey BOIHBIX PACTBOPOB, KAUECTBEHHBIEC PEAKIMH HA
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHUS; PelIaTh B COOTBETCTBUH C IMpaBUIaMU
TEXHUKH O€30MacHOCTH TMpu OOpalleHuH C BellecTBaMU U J1a0OpaTOPHBIM  O00OPYAOBAHHEM;
MIPEJICTaBIIATh PE3yAbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (hopMe 3aliCH ypaBHEHUN COOTBETCTBYIOIINX
peakiuii 1 GopMYIHUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

— aHaJIM3UpPOBATh XUMHUYECKYI0 WH(OpMAIHIO, MOTy4aeMyl W3 Pa3HbIX MCTOYHHKOB (CPEICTB

MaccoBoif nHpopmanuu, cetb HTEpHET U ApYyTHUE).
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

IpakTuyeckas padora Nel6

«CI/IHTe3, AHAJIU3 U K.J'IaCCI/I(l)I/IKaI[I/ISI BBICOKOMOJICKYJIAPHBIX coeTHHEHUI»
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Ocnosnvle NOHAMUA  XUMUU BbICOKOMOJIEKYIAPHBIX COeOUuHeHUlL: MOHOMED, nojaumep,

CMPYKMYPHOE 36€HO, CMEeNneHb NOIUMEPU3AYUU, CPeOHss MoaeKyIapHas macca. OcHoeHble Memoobl
CUHME3a 8bICOKOMONEKYIAPHBIX COCOUHEHUU — NOTUMEPUZAYUSL U NOJUKOHOCHCAYUSL.

O3HnakomaeHue ¢ oOpazyamu NpUpoOOHbIX U UCKYCCMBEHHBIX 60JIOKOH, NAACMMACC, KAYYYKO8:
niacmmaccyl  (NOIUdIMULEH, NOAUNPONUTEH, NOIUBUHUIXIOPUO,  NOAUCMUPOTN),  HAMYPATbHbIL U
cuHmemuyeckue Kayuyku (0ymaoueHosbvlil, XI10pONPeHOBblll U U30NPEHOBbIl), B0JIOKHA (HAMYpaibHble
(x10n0K, wepcmv, WENK), UCKYCCMBEHHblE (AyemamHoe B0JIOKHO,8UCK03a), CuHmemuyeckue (KanpoH u

J1a6CaH)

3aHATHE HaNpaBIICHO HA O3HAKOMJICHHE OOYYarOIUXCS C OCHOBHBIMU TIOHSTHAMH XUMHHU
BBICOKOMOJICKYJSIDHBIX COSIMHCHWH W MeToJaMH WX cuHTe3a. OCBOCHHE KITFOYEBBIX XapaKTEPUCTUK U
O0COOCHHOCTEH OTHEIBHBIX THIIOB TMOJMMEPOB M BOJIOKOH, TPUMEHSEMBIX B OJIEKTPOTEXHHUYCCKOU

IMPOMBIINIIICHHOCTHU U OBITOBOM XO3SIMCTBE.

KonrtposbHnas padora Ne 3
"CTpyKTypa M CBOMCTBA OPraHuYecKuX BeuecTn'
1. B kaxom psoy opeaHudeckux cOeOUHeHUll Haxo0amcs MoabKo Yene8000p0oobl:
a) C2H6, C4HS, C2H50H
6) CH3COOH, C6H6, CH3COH
B) C2H2, C3HS, C17H36
r) C6H5NO2, CH2CI2, C3H7NH2

2. H3omepvi omauuaromest:
a) XUMHUYECKHUMH CBOMCTBAMU
0) XUMHUYECKON aKTHBHOCTHIO
B) (pU3HYECKUMH CBOMCTBAMU

') XUMHYECKUM CTPOECHUEM

3. B opeanuueckux coeOuHeHusx y2nepoo nposeisaem 6aieHmHOCb, PAGHYIO:

4. Ykaosicume peaxyuto pasnodicenust.
a) CH4 + C12 —
6) CH2=CH2 + Br2 —
H2S04(x);150°C

B) CH3-CH20H ------------- N
r) CH3-NH2 + HCI —

5. T'uopokcunvnyto epynny —OH codepocam:

6. @ynxyuonanvuyio epynny — COOH codepocam monexyinvi:

7. J1gotinyto c653b cooeparcam MOeKYIbl:

8. Aemop meopuu cmpoenus: Op2aHU4ecKux coeOUHeHuu:
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9. Bewecmesa, umerowue 00OUHAKOBbIU KAYECMBEHHbIU U KOJIUYECMBEHHbLU 2JIeMEeHMHbIIL COCMA8, HO

pasiuvdHoe xumudeckoe cmpoerue, a C1edo8amenbHo u pasiuvHsvle ceolicmea:

10. Peaxyus omujennenus 600bl — 3MO PeaKyusi.

11. Obwas gpopmyna npedenvbHbix yenee000po00s - AIKAHOB:
a) ChHazn
0) CnHan+2
B) ChH2h-2
r) CnHn
12. Bewyecmeo, cmpykmypuas ¢oopmyna Komopozo.
CH3-CH2-CH2-C=C- C|H2 — CH2 - CH3, na3piBaercs
CH2

a) 6-METUJIOKTHH - 4
0) 3-METUJIOKTHH - 4
B) 6-METUJIOKTEH - 4

) 3-MEeTUJIOKTEH - 4

13. Peakyus npucoeouHnenusi 000po0a — 5mo peaxyusi.

14. Obwasn popmyna nenpedenvHwix y21e6000p0008 - AIKUHOS!
a) CnH2n
0) CnH2n+2
B) CnHon-2
r) CnHn

15. Haszsanue yenesooopooa, cmerowezo ghopmyny CeHio:

16. Obwas gpopmyna kapOOHOBLIX KUCIOM.:

17. OmnocumenvHas MONEKYIAPHAS MACCA YKCYCHOU KUCTIOMbl, 2/MOIb (Npusecmu peueHue):
a) 60
0) 48
B) 44
r) 46

18. Obwas ¢popmyna npedenvhvlx 0OHOAMOMHBIX CHUPINOE:

19. Hazsanue coeounenus CHz — CHOH — CH>— CHs3

20. Buvicuteti kapboHOBOU KUCIOMOU AGIAEMCA. Kucioma

21. Kanpou nonyuatrom no peakyuu.

22. Benku nocmpoenvl u3 0cCmamrko8 AMUHOKUCIOM, COCOUHEHHBIX MeXCOy COOOU.:
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a) IPOCTHIMU CBSI3SIMU
0) MeNTUIHBIMU CBSI3SIMU
B) aMUJHBIMU CBSI3SIMH

T') BOJIOPOJIHBIMU CBS3SIMHU

23. loausmunen noayuaiom no peakyuu.

24. Opeanuueckue Gewjecmea, 6 MONEKYIAX KOMOPBIX Y2ele8000POOHbIUL pPAOUKAN C8A3aH C

amunoepynnoﬁ, Haszvlearom:.

25. J[na nonyuenus cunmemu4ecko2o Kayuyka no memooy Jlebedesa 6 kauecmee ucXoOH020 Cblpbs

ucnoavzyom cnupni:

3aganus ais ouenku oceoenusi PA3JIEJIA 8
Tema 6.3 UnenTupuKaIMs OPraHUuYeCKUX BelleCTB, UX 3HAYEHHE U IPUMEHeHUe B ObITOBOM
U NIPOM3BOJCTBEHHON AeSITeJIbHOCTH YeJIOBeKa

OO0yuaromuiics T0KEeH

3Hamy:

— O XMMMYECKOW COCTABJISIIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUPa, POJIM XUMHH B TIO3HAHUU
SBJICHUH TPUPOAbl, B (OPMUPOBAHWU MBIIIICHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIbHOU
IPaMOTHOCTH, HEOOXOOMMOW JUIsl pElIeHUs MPAaKTHUYECKUX 3aJad M HKOJOTHMYECKH OO0OCHOBAaHHOIO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CpeEAE;

— oOmue cBeeHNs 0 MaTepHalax, MPUMEHIEMBIX IPH PEMOHTE YCTPOUcTB P3A;

ymemby:

— BJAQJIETh CUCTEMOW XMMHUYECKUX 3HAHUU, KOTOpPas BKJIOYAET: OCHOBOIMOJATAIOIINE OHITHS
(XMMHYECKHUI 3IEMEHT, aTOM, 3JIEKTPOHHAas 000JI04Ka aTtoma, S-, p-, d-3JIeKTPOHHBIE OPOMTAIN aTOMOB,
HOH, MOJIEKYJIA, BAJIEHTHOCTD, MIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKasl CBS3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIM 00beM, YrIIepOIHBIN CKeeT, PyHKIMOHATbHAS TPYIINa, PaJAuKal, H30Mepus,
M30MEpbl, TOMOJIOTUYECKUN Psill, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOI- U a30TCOIEpKAIlNe COCITUHEHNUS,
OMOJIOTMYECKH aKTHUBHBIC BEIIeCTBa (YIJI€BOIbL, KUPbI, OCIKHU), MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCIMHEHMS, KPUCTAJUIMYECKas PELIETKA, TUIIBI XUMHYECKUX peaKUuu
(OKMCIIUTENBHO-BOCCTAHOBUTENBHBIE, DK30-H JHAOTEPMUUYECKUE, PEAKIMU HOHHOTO OOMEHa), pacTBOD,
JJIEKTPOJIUTBI, HEJJEKTPOJIUTHI, JJIEKTPOJIUTHYECKAsT JIUCCOLMALNS, OKHUCIHUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHUYECKOW peakiuu, XUMHUYECKOE PaBHOBECHE), TEOPHH U 3aKOHBI (TCOPHS XMMHUYECKOTO
CTpO€HMsI opraHudyeckux BemecTB A.M. byriepoBa, Teopus 3IEKTPOJUTUYECKON TUCCOIMAIINH,
nepuoanudeckuil 3akon .M. MenneneeBa, 3aKk0H COXpaHEHUsI MACChI), 3AKOHOMEPHOCTH, CUMBOJIMYECKUI

A3bIK  XWUMHH, (I)aKTOJ'IOI‘I/I‘{CCKI/IC CBCIACHUA O CBOﬁCTBaX, COCTaBC, TIOJYYCHHUU U 0e30ImacHOM
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WCTOJIb30BAHUN BAKHEHIINX HEOPraHMYECKHMX M OPraHMYECKHX BEIIECTB B OBITY M TNPAKTHYECKOU

JACATCIBHOCTH YCJIOBCKA,

— BBIABIATH XapaKTEPHbIE IPU3HAKYU U B3aUMOCBSI3b U3yUYEHHBIX IOHATUMN, IPUMEHATH COOTBETCTBYIOIIUE
MIOHATHUS NIPU ONMCAHUU CTPOCHHUS U CBOWMCTB HEOPraHUYECKUX M OPraHUYECKHUX BEIECTB U MX IIPEBPALLECHUI;
BBISIBJIATh B3aMMOCBSI3b XMMHMUYECKUX 3HAHUU C MOHATUSMH U IPEICTABICHUSMM APYTHUX €CTECTBEHHOHAYYHBIX
[IPEIMETOB;

— MHCIOJb30BaTh HAUMEHOBAHUS XMMHUYECKUX COCAUHEHUN MEXKIYHApOIHOIO COK3a TEOPETHUYECKOH M
NPHUKIaIHOH XMMHH WM TPUBUAIIbHBIC HA3BaHWS BAXKHEWIIMX BEIIECTB (3TWJICH, alleTHJICH, TIHUIEPUH, (EeHOI,
(dbopmanberu, yKCycHas KACIIOTa, TIUIUH, yrapHbIi ra3, yrJIeKUCIbli Ta3, aMMUaK, rallleHas W3BeCcTh, HeramieHas
W3BECTb, MUTHEBAS COJIAa U JPYTHX), COCTABIATH (DOPMYIIbI HEOPraHUYECKUX M OPTraHMYECKUX BEUIECTB, ypaBHEHUS
XUMHYECKUX PEaKIHi, OOBSICHATh HMX CMBICI; MMOJITBEPXkAAaTh XapaKTepHblE XMMHUYECKHE CBOMCTBA BEIECTB

COOTBETCTBYIOIIUMU SKCIICPUMCHTAMU U 3aITUCAMU ypaBHeHI/Iﬁ XUMHWYCCKUX peaKHHﬁ;

— YCTaHaBJIMBAaTh [PHUHAJUICKHOCTb M3YYEHHBIX HEOPraHWYECKUX M OpPraHMYECKUX BEIIECTB K
ONPEJEIIEHHBIM KJlaccaM H TpYIIIaM COEIWHEHUN, XapaKTepu30BaTh MX COCTAB W BAaKHEHIIME CBOMCTBA;
OlIpeNeNnaTh BHUABl XUMHUYECKHMX CBSi3el (KOBaJ€HTHAs, WOHHAsA, METAJUIMYECKas, BOIOPOAHAS), THIIBI

KPHUCTAJUTMYECKUX PENIETOK BENIECTB; KIACCUPUIINPOBATE XHMUYECKHE PEAKITHH;

— BJAaJeTh OCHOBHBIMM METOAAMU HAy4YHOrO IIO3HAHUS BELIECTB M XMMMYECKUX sIBJIEHUH (HaOurofeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJIEIUPOBaHUE);

— MPOBOJUTH pacueThl MO XUMHUYECKUM (GOopMyiIaM U YpPaBHEHHSIM XHUMHYECKHUX pEaKIui c
HCIOJIb30BAHMEM (PU3UYECKHX BEJWYHMH, XapaKTepU3YIOIIMX BEIIeCTBA C KOJWYECTBEHHONW CTOPOHBI:
Maccel, oObemMa (HOpPMaJibHbIE YCJIOBHS) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BaTh CHUCTEMHbBIE
XUMUYECKUE 3HAHUSA U1 MPUHATHS PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsX, CBS3aHHBIX C
BELIECTBAMU U UX IPUMEHEHUEM;

— IUIAHUPOBATH U BBINOJHATh XUMHYECKHH 3KCIIEPUMEHT (IPEBpPALICHUs] OPraHMYECKUX BEILECTB IpU
HarpeBaHuM, MOJMYyYEHUE ITUJICHA M U3y4YEHUE €ro CBOMCTB, KaUECTBEHHbBIE PEAKLHU Ha aJbAETHIbl, Kpaxmal,
YKCYCHYIO KHUCIIOTY; JI€HaTypalusi O€JKOB IPH HArpeBaHUH, LIBETHHIC PEAKUUH OEIKOB, HPOBOIUTH PEAKIHUU
HOHHOTO OOMeEHa, OIpPEAEIATh Cpely BOIHBIX PAacTBOPOB, KaYECTBEHHBIC PEAKIMHU Ha CyinbdaT-, KapOOHAT- U
XJIOPUA-aHUOHBL, HAa KATHOH aMMOHHUSA;, pELIaTh 3KCIEpUMEHTaJbHblE 3anaud o TemaMm "Mertamiel" u
"HemeTamnsl") B COOTBETCTBHHM C TpaBHJIAMH TEXHUKH O€30MacHOCTH TpH OOpalleHuH C BEIIeCTBAMH U
nabopaTopHeIM 000pPYJOBaHMEM; NPEACTABIATH PE3YJAbTaThl XUMHUYECKOTO OKCIEpUMEHTa B (opme 3amucu

YpaBHEHUH COOTBETCTBYIOLIMX PEAKIMHA U (OPMYIMPOBATEH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

— aHaANU3UPOBaTh XMMHUYECKYI0O MH(OPMAIUIO, MOJy4yaeMyl U3 Pa3HbIX HCTOYHHKOB (CPEICTB
MaccoBoil nH(popmaruu, cets HTEpHET M apyrHe);

— coOmoaTh NpaBWiIa SKOJIOTHYECKH 11e71eco00pa3HOro MOBEAECHUS B OBITY W TPYJIOBOM

ACATCIIBHOCTH B LCIIAIX COXpPAHCHHUA CBOCTO 30POBbA U oxpyxcaromeﬁ HpHpOI[HOﬁ CpCAbl, YUYUTBHIBATH
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OIIaCHOCTH BO3IICI>1CTBH$I Ha JXUBBIC OPraHU3Mbl ONPCACIICHHBIX BCIICCTB, INOHHWMASA CMBICII IMOKA3aTCIIA

NpEACIBHON JOMYCTUMON KOHLICHTPALUU.

TunoBbie BOpockI JJis1 YCTHOTO OIpoca
Temsbl 8.1 XumMu4ecKue TEXHOJIOTHH B MOBCETHEBHO U MPodeccHOHATBLHOI 1esITeTbHOCTH
yeJioBeKa

1 Yro takoe sKkosIorHyeCKH 1iesiecooOpa3Hoe noseaeHue? [lpuseaure npumepsl Takoro
MOBEJICHHUS B IOBCETHEBHON JKU3HM.

2 Ha3oBuTe 0MMacHOCTH, BO3HUKAIOIINE TIPH MTOTIATAHAH B OKPYXAIOIIYIO CPEJy YIIIEBOI0POIOB,
CHUPTOB, (EHOJIOB U XJIOPOPraHUUYECKUX COCIUHEHUH.

3 Kakue BpenHbIC BEMECTBA MOTYT COJICPIKATHCS B OBITOBOM XMUMHHU U KakK N30ekaTh HETaTHBHOTO
BO3JICHCTBUS HA 3J0POBbE?

4 Kak xumMusl cBsizaHa ¢ obecriedeHreM dKojorudeckoit 6esonacHoctu? Ilpusenure npumepsl
9KOJIOTHYHBIX PEIICHMI.

5 B dyem 3akiiouyaercs pojib XMMHHM B COXpAaHEHUHM YHCTOM MUTHEBOM BOABI U aTMOC(hEpHOro
BO3yXa?

6 IIpuBenuTe mpUMepsl HOBBIX MaTepUasIOB, pa3pabOTaHHBIX XUMUKAMHU, KOTOPBIE MOJIOKUTEIHEHO
MTOBJIMSIN HA DKOJIOTHUIO.

7 OnuImmTe TEXHOJIOTHIO TPOMBIIIICHHOTO TIOJTydeHHsl amMuaka (rporecc ["abepa-borma).

8 KakoBa poJib XMMHH B Pa3BUTUU MEIULIUHBI?

IIpogpeccuonanvno-opuenmuposannoe cooepiricanue

1 [Touemy coburo/ieHUE MpaBUil 6€30M1aCHOTO UCIIOIB30BAHUS OBITOBOM XUMHH OCOOEHHO

aKTyaJbHO JJIS DJIIEKTPUKOB?

2 Kakue AJIbTCPHATUBHBIC HCTOYHHUKH SHCPIUA p33pa6OTaHBI 6.]'[81“0,[[8.[)5{ JOCTHXKCHUSAM XUMHHN?

Ilpogpeccuonanvro-opuenmuposannoe cooepicanue
IIpakTnueckoe 3ansTue Ne 18
«IIppMeHeHHe XUMHYECKHMX BeleCTB U TEXHOJIOTHi ¢ yueToM Oyaymieil npogecCMOHAIbHOM
AeATeJIbHOCTH»

Ilouck u amanus Keiicog o0 poau OP2AHUYECKOU XUMUU 8 peulenuu npoobiem Hepeemuieckol
bezonacnocmu, co30aHUU HOBbLIX MAMEPUANO8, HOBbIX UCMOYHUKOE JHepeuu (aivmepHamusHvle
ucmouHuxu snepauu). Ilpeocmaenenue pe3yromamog peuieHus Keucog 6 Qopme MUuHU-O0OKIAOA C
npeszenmayueu

3aHsTHE HANPABJICHO HA PAa3BUTHE Yy O0YYAIOUIUXCS HABBIKOB CAaMOCTOSTEIILHOTO MOMCKA, aHAIN3a

1 00001IeHNsT HH(POPMALIMHU IO aKTyaJIbHBIM BOIIPOCAM NMPUMEHEHHUS JOCTHKEHUN OPraHMYeCKOM XUMUN
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B pEHICHUH TJO00aJIbHBIX TMPOOJEM COBPEMEHHOCTH, TAaKMX KaK OOECICUeHHe HSHEPreTHYECKON
0€30MacHOCTH, CO3/IJaHWE HOBBIX MAaTE€pUAJIOB M pa3padOTKa aJbTEPHATHBHBIX MCTOYHHKOB SHEPTUH, HA
MOJATrOTOBKY OOydarommxcss K 3(h(EKTHBHOMY HCMOJNB30BAaHUIO 3HAHWMN XMMHUHU B TPOo(dhecCHOHATbHON
JEATEILHOCTH DIIEKTPUKOB, CTUMYIUPYS WX HMHTEPEC K HWHHOBAIIMOHHBIM TIPOEKTAM W HAYYHBIM

HU3BbICKaAHHUAM.
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5 OHEHOYHBIE MATEPHAJIBI JIJISI TPOBEJEHUS IPOMEXYTOYHOM
ATTECTALIUN

N3yuenne yueOHOTO IpeaMEeTa OCYIIECTBIISIETCS] B TEUCHUE IBYX CEMECTPOB.

Attectanus 3a 1 cemecTp SBISETCS TPOMEKYTOUHBIM TAllOM OCBOCHHS Y4€OHOTO IpeaMeTa
Y TIPOBOJUTCS TIO TEKYIIIUM OILIEHKaM.

[Ipomexxyrounasi arrectanusi MpoBOAUTCS B ¢Gopme AuddepeHIHPOBAHHOIO 3a4dera (2
ceMecTp).

HuddepeHnnpoBaHHBIA 3a4eT TMPOBOIUTCS IO 3aBEPIIEHUIO Kypca Y4eOHOro TpeaMeTra B
(opMe BBHITIOTHEHUS IPAKTHYECKOTO 33/IaHUS C TIOCIEAYIONIMM COOECEeJOBAHUEM C TIPETIOaBaTeIeM

C YUYCETOM PE3YJIbTATOB TCKYLICTO KOHTPOJIA.

Bomnpocs! 11t moaroToBku K au¢ ¢ epeHuupoBaHHOMY 3a4€Ty
IlepeyeHb BONPOCOB /il OLIEHKH YCBOCHHBIX 3HAHUM
1 cemecTp

1. AToM, MosieKyna, XUMUYECKHUI IEMEHT, IPOCTHIE U CI0KHBIE BEUIECTBA.

2. KauecTBeHHBI W KOJMYECTBEHHBIM COCTaB BeEIIECTBA. AJIIOTPONHS KaK OOBSICHCHHE
MHOT'000pa3us BEIIECTB B MPUPO/IC.

3. 3aKOH COXpaHEHHUs MacChl BEIIECTBA, COBpeMeHHas (HOPMYITMPOBKA U 3HAUEHUE 3aKOHA.

4. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA, COBPEeMEHHas ((OPMYITMPOBKA U 3HAUYCHUE 3aKOHA.

5. 3akoH ABOTajapoO M CISJACTBUS U3 HETO, MOJIbHBIN 00BhEM Tasa.

6. YpaBHEHME COCTOSTHUA UiealibHOTO Ta3a Menpeneea-Knanelpona.

7. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB JIEMEHTOB B 3aBUCUMOCTH OT IMOJIOKEHUS dJIEMEHTA
B MEPUOUYECKOM TabuIIe.

8. 3nauenue I[lepuoauyeckoro 3akoHa u [lepuoguyeckoil CUCTEMbl XUMUUYECKUX DJIEMEHTOB.

9. ITpOTOHHO-HEUTPOHHAS TEOPUSI CTPOCHHUS aTOMa U JIBOMCTBEHHAs IIPUPOAa DJICKTPOHA.

10. U30oTonbl. PagnoakTHBHOCTS.

11. CoBpemennas ¢popmynupoBka [lepuoanyeckoro 3akona /.M. Menneneesa.

12. TlocnenoBaTenbHOCTh 3alOIHEHUs] SJEKTPOHHBIX YpOBHEM: mpaBuio KiedykoBckoro,
npuHuun 3anpera [laynu, npaBuno XyHza.

13. MonHas cBs3b, 00pa3oBaHNe COSAUMHEHUN C HOHHOM CBSI3BIO.

14. KoBaneHTHas CBs3b, CIIOCOOBI 00pa30BaHMs KOBAJIEHTHOW CBS3H.

15. Merannnueckasi cBsA3b. THUIIBI KPUCTATUIMUECKUX penieTok. CBONCTBA METAIIOB.

16. ArperatHbie cocTosiHHs BemiecTBa. OCOOEHHOCTH Ta3000pa3HOro, KUJIKOTO M TBEPOTO

arperaTHoro COCTOSIHUIA.
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17. BonopoaHasi cBsI3b, KAK MEXMOJIEKYJIIPHOE B3aUMO/IEHCTBHE.
18. Knaccuduxanus pactBopoB. CriocoObl BBIpaXEHUsI KOHIIEHTPALMH PACTBOPOB.

19. OcHOBHBIE TOJIOKEHUS TEOPUM IIICKTPOJIUTUUYECKON JIUCCOLMALMU, JAUCCOLUALIUS

CHJIBHEIX U CIIa0BIX SJICKTPOJINTOB.

20. Aucconuanysi CUJIbHBIX U CJIA0bIX AJIEKTPOJIUTOB.

21. Peakuuu coeTuHEHMS, Pa3JI0KEHHS, 3aMEIICHUs, OOMEHa.

22. Karanutnueckue peakiuu. Karamus.

23. O6paTumble U HEOOpaTUMBbIe peakuu. | OMOT€HHbIE U FeTepOreHHbIE PEaKIIH.

24. DK30TEepMHUYECKHME U DHAOTEPMHUYECKHE peakuuu. TerioBoil >PQPekT XUMHUYECKUX

peaKuui.

25.  OKMCIUTENbHO-BOCCTAHOBHUTENbHBIE  peakuuu. CreneHb  okuciaeHus.  Meton

AIEKTPOHHOTO OajaHca i COCTABICHUS YPAaBHEHUH OKUCITUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

26. du3nueckre 1 XUMUUECKHE CBOMCTBA METAJIJIOB.
27. B3auMoIeiCTBME METAJJIOB C COJITHOW, CEPHOM, a30THOM KHUCIOTaMU.
28. OCHOBHBIE BH/JIbI KOPPO3UU METAJLIOB.

29. CnocoOpbl 3alUThl METAJJIOB OT KOPPO3WU: JIETUPOBAHUE, JEKTPOXUMHUUYECKAs 3alluTa,

3aI0UTHBIC IIOKPBITHUA.

Mmacc.

30. ®usuueckye U XUMUYECKUE CBOIICTBA HEMETAJUIOB.
31. OKHUCIUTENBLHBIE U BOCCTAHOBUTENILHEIE CBOMCTBA HEMETAIIOB.

32. CriocoObl MosyyeHusl aMMHUaKa U CEpHON KHCIIOThI, peakiuu 1 000pyJ0BaHHeE.

2 cemecTp

1. CxkopoCTh TOMOTE€HHBIX M TE€TEPOTCHHBIX XMUMHUYECKHX peakluHil. 3aKOH ACHCTBYIOIIMX

2. q)aKTOpLI, BJIMAIOIIHUEC HAa CKOPOCTH XHUMHUYECKOM pe€aKuuu.

3. Xumudeckoe PaBHOBCCHC. KoHcTaHTa XMMHYECKOTO PpaBHOBCCH. CMGH_ICHI/IG XHUMHYCCKOI'O

paBHoBecus. [Ipunnun Jle-IllaTenbe.

4, Hpez[MeT OpF&HH‘-ICCKOfI XUMMHU. HpI/IpO)IHBIe, HUCKYCCTBCHHBIC W CHUHTCTHYCCKUC

OpraHU4e€CKUC BCIUICCTBA.

5. B3auMOCBSA3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
6. OCHOBHBIE TIOJIOJKEHUS TEOPUH XUMHUYeCKoro ctpoenust A.M. byrieposa.
7. KpaTHOCTb XUMHUYECKOH CBSI3H.

8. M3omepus 1 n30Mepsl.
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9. Knaccuuxanust OpraHn4ecKux BEIIECTB 10 CTPOCHHUIO YIIIEPOJHOIO CKeleTa U HAINYHUIO

(bYHKIMOHAIBHBIX TPYIIIL.
10. 'oMoOI0TH ¥ TOMOJIOTHSL.

11. Peakuuu npucoenuHeHus: (TMAPUPOBAHUS, TAJIOT€HUPOBAHUS, UAPOraIoreHUpPOBaHUS,

rupaTalym).

12. Peaxkiuu oTieruieHus (JeruIpupoBaHus, AETUAPOTaJoreHUpoBanus, aeruaparanun). 10.

Peaknun 3amernieHus.
13. Peakuuu n3oMepu3alum.

14. Tomonoruueckuii psi, H30OMEPHs, HOMEHKJIATypa u oOmas ¢opMmysia ajJKaHOB.

du3nyueckre CBOMCTBA aJJKaHOB.
15. DneKTpoHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI METAHA.
16. XuMuueckue CBOMCTBA alIkaHOB: TOPEHUE, 3aMENIEHUE, PA3JIOKEHHE, IETUIPUPOBAHNUE.

17. HaxoxneHue B IpUpoJie ¥ MPUMEHEHNE TIPEIEIbHbIX YIiIeBO10poIoB. 16. HomeHkiatypa

" U30MEPUA HUKITOAIKAHOB.

18. Tomonoruueckuii psig, HW30OMEPHsS, HOMEHKJIATypa u oOmas ¢opMmylia ajJKeHOB.

®u3nyecKnue CBONCTBA aTKEHOB.
19. DneKkTpoHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI ATHJICHA.

20. Xumu4ecKkue CBOMCTBA ATHJICHA: TOPEHUE, KaYeCTBEHHBIE peakiuu (0OecIBeUnBaHHE
OpOMHOI BOJIbI M pacTBOpa IepMaHraHaTa Kajus), TWiaparauus, nonuMepusauus. [Ipumenenue

STHJIEHA.
21. IlonsiTie 0 IUEHAX KaK yriIeBOAOpOJax C IByMs JTBOMHBIMU CBA3SIMH.

22. Xumuueckue coicTBa Oyraamena-1,3 u m3omnpeHa: oOecuiBeunBaHue OPOMHOM BOJIBI U

NoJIMMEpHU3alus B Kay4yKH.

23. HarypanbHblii W cuHTeTnyeckuil kayuyku. Bxmag C.B. JlebemeBa B mosydyeHue

CHUHTCTUYCCKOI'O KaydyKa.

24. Tomonoruueckuil psj, u30MepHs, HOMEHKJIaTypa M oOmas ¢opMyna aJKHHOB.

duznueckue cCBONCTBA AJIKUHOB.
25. DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI allE€TUIICHA.

26. XuMuyeckHe CBOICTBa aleTWeHa: TOpeHue, obOecrBeYrBaHUE OpPOMHOM BOJBI,

MPpUCOCIUHCHHUEC XJTIOPOBOAOPOAa U ruApaTalus. HpI/IMCHCHI/IC allcTUJICHA.

27. DnexTpoHHOE M MPOCTPAHCTBEHHOE CTPOCHUE OCH301a.
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28. OwusnuecKkue W XUMHUYECKHE CBOWMCTBAa OCH30Ja: TOpEHHE, PEaKIHH 3aMEeLICHHUS

(rasoreHMpoBaHUE, HUTPOBAHUE).
29. Ilpumenenue 6enzona. OCOOEHHOCTH XUMUYECKUX CBOMCTB TOIyOJIA.
30. Knaccudukanus 1 HOMEHKIIATypa CIIUPTOB.
31. Tomonoruueckuii psa u odmast popmysia mpeeabHbIX 0JJTHOATOMHBIX CIIUPTOB.
32. Ilony4yeHue 3TaHojIa OPOKEHUEM TIIIOKO3bI M THApaTalliei STUIIECHA.

33. XuMudeckue CBOWCTBA 3TaHOJA: B3aMMOJACHCTBHE C HaTtpuem, oOpa3oBaHHE >(HUPOB,

OKHCJICHHUEC B aJIbJACTHU/I.

34. IIpumeHeHnue sTaHosa U MeTaHoJa. DU3NOIOTHYECKOE BIUSHUE dTAHOJIA U METaHOJa Ha

OpraHus3Mm 4YC€JIOBCKaA.
35. DTHUACHTIIMKOID U TJIMOEPHUH KaK IMPEACTABUTEIIN MPCACIIBHBIX MHOTOATOMHBIX CITMPTOB.

36. KauecTBeHHas peakuuss Ha MHOTOATOMHbIE CHUPTHL. [IpakTHueckoe IpUMEHEHHE

STUJICHTJIMKOJIS U TJIMIIEPUHA.
37. CtpoeHune MOJIEKYybI (peHoIIa.
38. dusnyeckre 1 XUMUUYECKHE CBOMCTBA ()eHOIa.
39. BzaumHoe BiIusiHUE aTOMOB B MoJiekyie ¢eHouna. [Ipumenenue enona.
40. T'omonoruueckuii psi, ©30Mepusi, HOMEHKJIaTypa U obmas Gopmysa aibaeruaoB.
41. XuMHUY€ECKHE CBOMCTBA AJIbJICTUIOB: THAPUPOBAHNE, KAUECTBEHHbBIEC PEAKIIUU.
42. ITonyyeHue U TOKCUYHOCTD aJIbJICTUIOB.
43. Odusznveckue CBOMCTBA anpaeruaoB. [Ipumenenue hopmaiibieruia v aleTaibIeruaa.
44. Aueron. CTpoeHue, CBOMCTBA U TPUMEHEHUE alleTOHA.

45. Knaccudukanus, HOMEHKJIATypa U CTPOEHUE MPEAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX

KHCJIOT.

46. T'oMoJIOTHYECKHI paad OpeaciibHbIX OIHOOCHOBHBIX Kap6OHOBI>IX KHCJIOT. HOJ'Iy‘ICHI/Ie

Kap6OHOBI>IX KHCJIOT OKHCJIICHHUCM aJIbACTHUAOB.

47. Owu3nueckne W XUMHYECKHE CBOMCTBA Kap6OHOBLIX KHUCJIOT: O6H_II/IC CBOMCTBA C

MUHEpAIbHBIMU KUCJIOTAMU M peakiyst 3Tepu UK.
48. BaxxHeHIue npeicTaBUTeIN KapOOHOBBIX KUCIIOT: MypaBbHHasl, YKCycHasi U O€H30MHasl.

49. Bricmue MNpEACIIbHBIC U HETIPCACIIbHBIC Kap6OHOBLIe KUCIIOTH. OnTuueckas HU30MCpUs.

HpI/IMeHCHI/IC BBICHIUX MPEACIBbHBIX U HCIIPCACIIbHBIX Kap6OHOBLIX KHUCJIOT.

50. CtpoeHue 1 HOMEHKJIATypa CIO0XKHBIX 3(UPOB.
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51. TlosryyeHue CIOXHBIX A3PHUPOB peakiuent srepudurannu. CiaoxHble 3QUpPbI B IPUPOIE, UX

3HAYEHUE U IPUMEHEHHUE.
52. YKupbl KaK CIIOKHBIE 3(PUPHI TIIMIIEPHHA U BBICITUX KAPOOHOBBIX KUCIIOT.
53. Kimaccudukanmst ;xupoB. PU3NYeCKre CBOWCTBA JKHPOB.
54. Xumuueckue cBOMCTBa KUPOB: THIPUPOBAHUE, OKUCICHUE. | MAPOINU3 )KUPOB.
55. Mbuia Kak cOJIM BBICHIMX KapOOHOBBIX KUCIOT. Moroiine CBOWCTBA MbLJa.

56. Kiaccudukanus yrieBoJoB: MOHOcaxapuiasl (TIIOKO3a, (QPyKTO3a), TUCAXapHIbI

(caxapo3a) u moJmcaxapuibl (Kpaxmai U IeJUTI0NI03a).

57. XWMHYECKHME CBOWCTBA TJIIOKO3bI: alMJIUPOBAHHUE, AIKWIMPOBAHHWE, CIHMPTOBOE U

MOJIOYHOKHUCIIO€ OpOKEHNE.
58. BaxHeiiue nucaxapuipl: caxaposa, JJakTo3a, MajJbTo3a.

59. Kpaxman u 1emirono3a Kak OMoJIorH4ecKkre moiuMepbl. XUMHUECKHEe CBOMCTBA Kpaxmaia

U 1eJUTIOJNIO3BI.
60. 3HaueHMEe YIIIEBOIOB B KUBOM IPUPOJE U JKU3HH YEIOBEKA.

61. IlepBuuHble, BTOpPHYHBIC, TPETUYHBIE AaMHUHBI, UX KIacCU(PHUKAIUS, CTPOCHUE H

HOMEHKJIaTypa.
62. ®u3nyecKue CBOMCTBa AMUHOB. AHWIMH KaK MPEICTaBUTENb ApOMATHYECKUX AMUHOB.
63. AMUHBI KaK OPraHUYECKHE OCHOBAHUSI: PEAKIIMH C BOJIOM, KUCIOTAMH, PEAKIMsI TOPEHUS.
64. Xumuueckue cBoiicTBa aHwinHa. [loydenue anminHa, peakuus 3uHUHA.

65. IlpumeneHne aMHUHOB B (DapMalleBTHUECKOW MPOMBIIICHHOCTH. AHUIUH - CBIPbE IS

MPOU3BOJICTBA AHUJIMHOBBIX KPACHUTEIICH.
66. ['oMonornyeckuii psiJ, COCTaB, M30MEpHUs U HOMEHKJIATypa MPeAeSIbHbIX AMUHOKHUCIIOT.
67. ®usuueckue cBOCTBAa aMUHOKHUCIIOT.

68. XuMuueckrue CBOMCTBAa aMUHOKHUCIIOT: B3auMMOJICUCTBHE CO mej1o4aMu, KUCJIOTaMu U Apyr

C Ipyrom (peakxiusi MOJIMKOHICHCAIIH).
69. buonoruueckoe 3HaU€HUE aMUHOKUCIIOT. [ [piMeHEeHe aMUHOKHUCIIOT.

70. benku kak npupoaHble Ouonoaumepsl. IlepBuuHas, BTOpUYHAs, TPETUUYHAS CTPYKTYPHI

6enkoB. buonornueckue GyHKIMH OEIKOB.
72. HyknenHoBBI€ KUCTOTHI: cocTaB U cTpoenue. CocraB HykienHoBbIxX kuciot (JIHK, PHK).
73. Poab HYKJIEMHOBBIX KUCJIOT B JKU3HEACSITEIIBHOCTH OPTaHU3MOB.

74. OCHOBHBIC TIOHSATHS BBICOKOMOJICKYJIAPHBIX COCIUHCHMI: MOHOMCp, MOJIMMED,

CTPYKTYPHO€ 3BE€HO, CTENIEHb MOJIMMEPU3ALINN.
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75. Knaccudpukanms mnonauMepoB. [lomydeHune mnoaMMepoB peakiuei MoIMMepu3alud U
IIOJINKOHICHCALIUH.

76. CTpoeHue u CTpyKTypa noaumepoB. [IpuMeHenre noaumMepos.

Ilepeuenn 3a1anuii 1715 OIleHUBAHNUS OCBOEHHBIX YMEHHU

1. PaccunTarh 00beM yIIIEKHCIOTO Ta3a, 00pa30BaBIIETOCS IMPU CTOPAHUH 2 JI. IPOTIAHA.

2. Hanumure ypaBHEHUs peaKIUil IOIy4YeHUs IPOIIUIICHA:

a) U3 Tporana

0) U3 IPOIUIIOBOTO CIIUPTA

3. CkoJIbKO KWJIOTpaMMOB OyTamueHa-1,3 MoxkHO mosiyuuth u3 250 kr 96% -ro 3THUIOBOTO
cnupra no peakuuu Jlebenena?

4. Tlpu BoccranoBieHun 492 t. HUTpOOEH30y1a Monmydwnn 282 r. aHWIWMHA. Paccumraiite
BBIXOJI IPOJIYKTa PEAKIIUU OT TEOPETUIECKH BO3MOXKHOTO.

5. CKOJbKO KyOMYECKHX METPOB KHCIOpoaa (H.y.) BBIIECTUTCS B aTMOChepy M CKOJBKO
KHJIOTPaMMOB TJTIOKO3BI 00pa3yeTcs B pe3yabrare poTtocuHTe3a u3 672 mM* (H.y.) YIJIeKHCIIOro raza?

6. 3anuuuTe ypaBHEHUsI peakuii, C MTOMOIbIO KOTOPHIX MOKHO OCYLIECTBUTH MPEBPAIICHHUS:

CaCo— C2Ho— CH3CHO — CH3CH2OH
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Kurou k koHTpOsIbHOM padore Ne 3

Ne Bonpoca IIpaBuabHBINA OTBET
1 B
2 r
3 4
4 B
5 CIIUPTHI
6 KapOOHOBBIC KHCIIOTHI
/ ATKCHBI
8 A.M. Bytrnepos
9 HU30MEpPHI
10 JETHIpATAIAN
11 0
12 0
13 TUAPUPOBAHUS
14 B
15 TeKCEH
16 R-COOH
17 a
18 R-OH
19 Oyranoun - 2
20 MaJTbMUATHHOBAS
21 MOJIMMEpHU3aluU
22 0
23 MOJIMMEPH3AITUN
24 aMUHAMH
25 STUJIOBBIN
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JIMCT PETUCTPALIUU U3MEHEHUWM na yueOHBIH 1o

Hara,
Ne HOMeEp NMPOTOKOJIA
Conepxanue n3MeHeHUs
ILI1. 3acenanus IIK
Hoxmucs npeacenarens INIK
1

Ne

IIpencenarens LUK T/
/
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