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OlLieHOYHbIE MaTepUaIbl pa3paboTaHbl Ha OCHOBE!

— MejiepabHOTO rocyAapCTBEHHOIO 06pazoBaTeIbHOIO cranjapra CpeIHero
npodeccHoHaIbHOr0  06pa3oBaHis, — YTBEPKAEHHOTO  MPHKA3OM MuHHCTEPCTBA  ITPOCBEIICHHUS
Poccuiickoit ®exeparmu «14» urons 2022 r. Ne 444 1o cneuuanbHOCTH 15.02.16 Texnono2us

MAUIUHOCMPOCHUSA,
— (deepalbHOTO  TOCYAApPCTBEHHOTO  00pa3oBaTeNLHOrO  CTAHAApTa  CPEAHEro o01rero
o6paszosanust (PI'OC COO), yTBEpKACHHOTO Muno6paaykn Poccun 17 mas 2012 roga Ne 413

(moceHsIs peIaKIys);
— paboueif mporpaMMel y4eOHOTO IIpeIMeTa Xumust, yTBEPIKACHHOM « ? »  OA  2026T.

C yuemom:
— Ilpumeproro (oHIa OLECHOYHBIX CPEJICTB T10 0611106 pa30BaTEIBHON JTUCIUILIUHE «XUMUAY,

paspaborannoro ®I'BOY JIIO UPIIO 2022 F:

Paspa6oTunk: npernojaparelb [ yceapHuKoBa TJL

OleHOUHbIE MaTepHaIbl PACCMOTPEHbI M O0OPEHBI Ha 3ace/laHny npeMeTHOMH (IMKJIOBOM)

xonucenu Texnuueckux oucyuniun (ILIK TJT) <<a? 7y OA 2026r., rpoTokosr Ne ﬁ ;

Ipencenarens LK T/ %/ JLH. T'ycenbuukoBa
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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 BKIIHOYACT KIIIOYU K 3a/JaHUSAM.

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 05y'~l€HuIO 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
HCHHOCTHU MAaCTCPCTBA, prnon}o6ne;

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

— HMHTEpeC K paslu4yHbIM  cdepam

npodeccnoHanbHOM NesSTeNbHOCTH,

OsBJaanenue YHUBEPCAJIbHBIMH
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 JEATEIBHOCTD,
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, HAaBbIKaMHW pPa3spClICHUA

npooseM;

— BBIBIATH  NPUYUHHO-CIICJACTBEHHBIC
CBS3M W  aKTyaJu3UpoBaTh  3ajady,
BBIBUTaTh THIIOTE3y €€  pelIeHus,
HaXO/IUTh apryMEHTHI TSt
JIOKa3aTelbCTBA CBOWMX YTBEPXKJICHUH,
3aJaBaTh ~ MapaMeTpel W KPUTEPUHU
peleHus;

— aHaIM3MPOBATH IOJIyYCHHBIE B XOJIE
pereHus 3aauu pe3ybTaThI,
KPUTUYCCKH OIICHUBATh ux
JIOCTOBEPHOCTb, MIPOTHO3MPOBATH
U3MCHCHHE B HOBBIX YCIIOBHSIX;

— 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 HCHOJB30BaHHUSI 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 6HYMPEHHel  nO3uyuu  TUYHOCMU  HA | pencTaBICHUIA:0 XIUMHYECKOil
coxpanenuio OCHOBe ) nyoeno-ﬂpaecmeeﬂnbzavc COCTaBJISIONIEH
oKpyscatoweii cpeds, yernnocmeu Hapo0os Poccutickol | gcrectpennonayaHOl KapTHHBI
pecypcocbepesicenuio, ilef)epablu% ] ucmopu4eckux 5 U | mupa, PO XHMHH B IO3HAHHH
npUMenAM  IHAHUA YUOHANIbHO-KYIbMYPHbIX  MPAOUYUL, | gpenmii TIPUPOIBL, B
06 O — Gdopmuposanue  cucmemvl  3HAYUMBLX dbopmupoBanmu MBIIILTICHHS "
KAuMama, npuRLUny YEHHOCMHO-CMbIC/IOBbIX YCMano6ox, | xynprypsI JIMYIHOCTH, ce
epercnugozo AHMUKOpPYNYUOHHOCO — MUPOBOSIPENUA, | hyHKIMOHAIBHOM TPaMOTHOCTH,
npouzeodcmea, npasoco3Hanusl, IKONO2UHECKOU | Heo6XO MUMON st pelIeHus
sppexmueno KYJIbmypbl, CNOCOOHOCMU CMABUMb Yelu IPAKTHYECKHX 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
cumyauuax 5 ’ PUPOIHON Cpelie;
COYUANBLHOLL OesIMeNbHOCMU. PG 10. ChOpMUPOBAHHOCTS
B yacTH 3K0/10rM4eCKOro BOCIIUTAHMSA: yMeHui coOMmoaTh TpaBmIa
— ¢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,
IIPUHOCALIMX BPEJ OKPYXKAIOLIEN Cpeae;
— yMEHHE MPOTHO3UPOBATh
HeOJIaroNPUATHBIC 9KOJIOTHUYECKUE
MOCIIEACTBUS MPEeANTPUHUMAEMBIX
JEUCTBUM, IPEIOTBPALATh UX;
— pacuIiMpeHue OIbITa JIeSITEIbHOCTH
9KOJIOTMYECKOM HAIIPABICHHOCTH;
ITK 3.2* Ymenusa:
Buioupams — BBIOMpATH CIIOCOOBI BOCCTAHOBICHUS
o6opyoosanue, Y YIPOYHEHHUs] U3HOLIEHHBIX HETajed M

UHCmMpYMenm u
OCHACMKY 0N

HAaHCCCHHUA 3alllUTHOTO IIOKPBITHUA IIPU
pa3pa60TKe TEXHOJIOTUYICCKOTO ITpoILecca

ocyujecmenenus

cOopKu uzdenuil

IIK 6.1 3nanun:

Oobpabomka — Knaccudukanus, mMapkupoBka H

3a20mo6Ku npocm oil




demanu muna mena
epauienus ¢
MOYHOCHMbIO
pasmepos no 12 - 14-
My Keanumemy HA
mMOKapHom
YHUBEPCAIbHOM
cmanke ¢ 911y

¢U3uKO-MEXaHUYEeCKHe  CBOMCTBA

KOHCTPYKIIMOHHBIX
MHCTPYMEHTAJIBHBIX MAaTEPUAJIOB;

n

*MHTeHCUBHAS O6H_IeO6pa3OBaTeJ'H>HaH IIOATrOTOBKa 06yqa}0umxc51 C BKJIIOUYCHHEM KOMIIOHCHTA ):[PICHPIHHPIHapHOﬁ qacTu
HpO(l)eCCPIOHaJ'ILHOfI KOMIICTCHIIMH, COOTBeTCTByIOHIeﬁ HpO(i)eCCI/IOHaHLHOﬁ HalpaBJICHHOCTH.




1 METOIbI 1 ®OPMbI KOHTPOJISA OHEHUBAHUSA YYEBHOI'O IPEIMETA

1 JInst Tekymero w pyOeKHOTO KOHTPOJISI OCBOCHUS PE3ylIbTaTOB OOYUEHHUsS HCIOJIb3YIOTCS

CJICAYIOIMUC MCTOJbI:

YCMHbBIU ONPOC;

KOHMPObHAs paboma;

HaO00eHUe U OYeHKA Pe3yabmamos NPAKMUYecKux u 1a00pamopHvlx 3aHAMULL,
— OKCNepmHas OYeHKA NO pe3yIbmamam HAONI00eHUs 3a O0esmelbHOCHbIo 00yuanue2ocs 6

npoyecce 0C80eHUsl yueOH020 npeomema.

2  @opMoil  MPOMEXKYTOYHOM  aTTecTallii 1O  Y4eOHOMY  TIpeAMETy  SIBJsIeTCs
auddepeHpPOBaHHBIN 3a4eT, KOTOPbIA IPOBOJUTCS B CPOKH, YCTAaHOBJICHHbIE YYEOHBIM IUIAHOM U

olnpenenseMble KaJeHIapHbIM y4eOHbIM IpaikoM 00pa30BaTEIbHOIO IpoLecca.

Tabnuma 1 — MeTonbl ¥ GopMBI KOHTPOJISL U OLIEHUBAHUS JIEMEHTOB YUeOHOTO MpeaMeTa

MeTo 161 1 HOPMBI KOHTPOJIS U OIICHUBAHUS
DneMeHT y4eOHOTO . I[IpomexyTou
Y1 Komnereniuun . Py6exHbIit P T
npeameTa Tekymmii KOHTPOJIb Has
KOHTPOJIb
aTTecTalus
PA3JIEJI 1 TEOPETUYECKHE OCHOBBI XUMHNHAU
Tema 1.1 OK 01 YcTHBIN 0npoc 3amura OTYETOB
OCHOBHDIE HaGmronenne u oreHKa | 1O MPaKTHYECKUM
XHMHYeCKHe  IOHSITHSL pe3ynbTaToOB 3aHSATUAM
H 3aKOHBI, CTpOCHHE MPaKTUYECKUX 3aHITHI KontponbHas
ATOMOB ;nanecxux DKcnepTHasi OIEHKa 110 pabota Ne 1
> IEMEHTOR pe3yibTaTam
HaAOJIFOIEHUS 3a
JESITENLHOCTBIO
oOydJaromierocs B
mpoiiecce OCBOEHUS
yueOHOro npeaMeTa
Tema 1.2 OK 01 YerHblit onpoc
Ilepuoauyecknii 3aKoH OK 02 Habmionenne 1 oerka
" Ilepuonnueckas II-0/6.1* Pe3y/IbTaToB
CHCTEMa  XHMHYECKHX MPAKTHYECKUX 3aHATHI
2 JIeMEHTOR a u DKcrepTHas OIEHKa 10
) ) e3yJIbTaTaM
MeHnaeneeBa, X CBA3b pesy.
c COBpeMeHHOI HAOIIOICHUS 3a
. €ITEILHOCTBIO
Teopueit CTPOeHHUs a
ATOMOR oOyuarormierocs B
npoiiecce OCBOEHUS
y4eOHOTO MpenMeTa
Tema 1.3 OK 01 YCTHBIH o1poc
Crpoenne BelecTBa HaGmronenne u oleHka
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U npupoaa pe3yIbTaToB
XHMHUYEeCKOH CBSI3H. IIPaKTUYECKUX 3aHATUI
MHuoroobpa3ue DKcnepTHasi OLIEHKa II0
BelleCTB pe3ynbTaTtam
HAOIOICHUS 3a
JESITEIILHOCTBIO
obOyyJaronierocs B
mporecce OCBOCHHUS
y4eOHOTrO npeameTa
Tema 1.4 OK 01 YCTHEIH 0TIpoC
HaGnronenune u orenka
Kaaccunpuxanus, u OK 02 A 1
pe3yIIbTaTOB
HOMEHKJIATypa .
MPAKTHYCCKUX 3aHATHI
HEOPraHUYeCKHUX
DKCnepTHasi OILIEHKa II0
BelleCTB
pe3yibTaTamMm
HaOII0AEHUS 3a
JESTEIIbHOCTBIO
oOydJaromierocs B
rporecce OCBOCHUS
y4eOHOTO MpeaMeTa
Tema 1.5 OK 01 YCTHBIH onpoc
OKcnepTHas OIEHKa M0
Tunsl XUMHYECKHX
. pe3yibTaTamMm
peakuui
HaOJIIOIEHUS 3a
JeSITENIbHOCTBIO
oOydJaromierocs B
nporecce OCBOECHHUS
y4eOHOTO npeameTa
Tema 1.6 OK 01 YerHblit onpoc
HaGmronenne u orenka
CkopocTh XHMHMYECKHX OK 02 A 1
peakuuii. XuMHYECKOe | [7.o/[TK 3.2% Pe3yJIbTATOB
paBHOBec.ne 0 : MPAKTHYECKUX 3aHATHI
II-0/lIK 6.1* | DkcnieprHas oreHKa MO
pe3ynbraTam
HaAOJIFOIEHUS 3a
JEeSITeNIbHOCTHIO
oOyuarormierocs B
nporecce OCBOCHHUS
yueOHOT0 MmpeaMeTa
Tema 1.7 OK 01 YcTHEI ompoc
Habmionenue u onenka
PacrBopsl, Teopus OK 02 A 1
o pe3yabTaToB
3JIEKTPOJTUTUYECKOMH OK 04 .
MPAKTHYECKUX 3aHATHI
AUCCOLHANMHU /| OK 07 3
N KCIIEPTHAsT OIICHKAa IO
HOHHBIA 00MeH p 1
I1-0/TIK 6.1* | pe3yapTaram
HaOJTFOICHHS 3a
JeSITeNIbHOCTHIO
oOyuaromierocs B
mporiecce OCBOCHHUS

y4eOHOTO0 MpeMeTa

PA3JIEJI 2 HEOPTAHUYECKAS XUMMUSA




Tema 2.1 OK 01 YceTHbIl 0IpocC 3amura OT4ETOB
DH3HKO-XHMHeCKHe OK 02 Habnronenne u oueHka | MO MPaKTHYECKHM
. pe3yabTaToOB 3aHATUSAM
cBOiicTBa OK 04 .
NPAaKTUYECKUX 3aHATUI KonTtponsHas
HEOPraHu4YecKux IT-0/TIK 3.2%
BelecTB 0 . OKcrepTHas OLEHKa I10 pabota Ne 2
I[1-0/TIK 6.1* | pe3ynbTaram
HaOJIOICHUS 3a
JEeSITeTHbHOCTHIO
obOyyJaronierocs B
nporecce OCBOCHHS
y4eOHOro npeaMera
Tema 2.2 OK 01 YCTHBIH o1npoc
HxenTaduKamms OK 02 HaOmronenne u oreHka
pe3yabTaTOB
HEOPraHu4YecKux .
OK 04 PAKTUYECKUX 3aHATHI
BellleCTB
DKCnepTHasi OLIEHKa II0
pe3yabpTatam
HaOJIrOIeHUS 3a
JEeSITeTbHOCTHIO
oOydJaromierocs B
rpotecce OCBOCHHS
y4aeOHOTO mpeaMeTa
PA3JIEJI 3 TEOPETUUYECKHME OCHOBBI OPTAHUYECKOW XUMUH

Tema 3.1 OK 01 VCTHbIi ompoc 3amuTa 0TIETOB
Kaaccuduxanus, HaOmoienne M OIeHKa | IO MPaKTHYECKUM
CTpoeHune " pe3ylIbTaToB } 3aHATHSIM
HOMEHKJIATYPa MPAKTHYCCKUX 3aHATHI KoutpossHast
OpPraHMYecKHX DKcnepTHas OIEHKa IO pa6ora Ne 3
BeleCTR pe3yibraTamMm
HaAOJIFOIEHUS 3a
JIEATEIBHOCTHIO
oOydJaromierocs B
porecce OCBOCHHS
y4eOHOTO npeameTa
PA3JEJI 4 YI'JIEBOAOPO/bI
Tema 4.1 OK 01 YcrHblit onpoc 3amuTa 0TYETOB
VIIeBOTOPOMBI M WX OK 02 DKcrepTHas OIEHKA I10 o
NPHUPOIHBIE HCTOYHAKH pesyJibTatam 11abOPATOPHBIM
OK 04 HAOIIOACHUS 3a 3AHATHSIM
I1-0/IIK 6.1* | ACATCIBHOCTBIO KoHrpobHas
oOyuarormierocs B paGota Ne 3
mporiecce OCBOCHHUS
y4eOHOTO0 NpeMeTa
Tema 4.2 OK 01 HaGmronenne u oleHka
DuU3UKO-XUMHYECKHE OK 02 PESYIILTATOB .
cBOliCTBA 71a00paTOPHBIX 3aHITUH
VIJICBOIOPO/IOR OK 04 DKcnepTHasi OLIEHKa [0
IT-o/IIK 3.2% | Pe3ynbpratam
HaOII0ICHHS 3a
I-o/TIK 6.1* JIEATEIIbHOCTHIO
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oOyuaromierocs B
npoiecce OCBOCHUS
y4eOHOTO MpeMeTa

PA3JIEJ 5 KHCJIOPOAOCOAEPKAIIUE OPTAHUWYECKHUE COEAUHEHUS
Tema 5.1 OK 01 YeTHbIi oTpoc 3amura OT4ETOB
CrnpToL. Deron OK 02 HaGmonenne u oneHka o
pe3yIbTaTOB 1a00paTOPHBIM
OK 04 1a00PaTOPHBIX 3aHATHI SAHSTTHSIM
DKCnepTHasi OLIEHKa II0 3
alMTa OTYETOB
pe3yibTaTam
0 MPAKTUICCKUM
HaAOJIIOIEHUS 3a SAHSITHSM
JESITEIIbHOCTBIO KoHTposaas
obOyyJaronierocs B pa6ota Ne 3
npoiiecce OCBOEHUS h
y4eOHOro npeaMera
Tema 5.2 OK 01 YCTHbIi 0Tpoc
NN T — OK 02 HaOmronenne u oreHka
pe3yIIbTaTOB
KapOoHoBbIe KHCI0TBI. OK 04 NABOPATOPHBIX 3AHSTHIA
Caoxublie 3¢upbl DKcrepTHas OLEHKa IO
pe3yibTaTamMm
HaOJIIOIEHUS 3a
JeSITENIbHOCTBIO
oOydJaromierocs B
nporecce OCBOECHHUS
y4eOHOTO npeameTa
Tema 5.3 OK 01 YcTHBIi onpoc
DKcnepTHasi OIEHKa 0
Yraesoasbl
A OK 02 pe3ynbTaTam
OK 04 HaAOJIFOIEHUS 3a
JeSITENIbHOCTBIO
oOydJaromierocs B
nporecce OCBOCHHUS
y4eOHOTo npeameTa
Tema 5.4 OK 01 Habmtonenue u ouenka
POHU3UKO-XUMHYECKHE OK 02 PE3yJILTATOR .
. MPAKTHYECKUX 3aHSATHI
cBoiicTBa OK 04

KHCJIOPOI0COAeP KA
X OpPraHMuYecKux
coeIuHeHu

9KCHepTHa${ OOCHKa IIO

pe3yibraTam
HaAOJIFOIEHUS 3a
JIEATEIBHOCTHIO

oOyuarormierocs B
mporiecce OCBOCHHUS

y4eOHOTO0 MpeMeTa

PA3JIEJ 6 ASOTCOJAEPKAIIME OPTAHUYECKHUE COEAMHEHUSA

Tema 6.1
AMHHBI.
AMHHOKHCJIOTBI.
beakn

OK 01
0K 02
OK 04

YceTHBIT Oo1poc
HaGnronenne u oneHka
pe3ynbTaToB
IIPaKTUYECKUX 3aHATUI
OKcnepTHas OLEHKAa 10
pe3yabTaTaM

3amura OTYETOB
10 NMPAaKTUYECKUM
3aHATHUAM
KoHTpobHast
pabota Ne 3
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HaOIIOACHUSA 3a

JeSITEIIbHOCTHIO
oOyuarorierocs B
npoiecce OCBOCHHS

y4eOHOTO MpeMeTa

PA3JIEJ 7 BBICOKOMOJIEKYJIAPHBIE COEAMHEHUSA

Tema 7.1 OK 01 VYernelii onpoc 3aIuTa OTYETOB
TLI2CTMACCL OK 02 HaGmoenne u OIeHKa | 110 MPAKTHYECKUM
pe3yIIbTaTOB 3aHATHIM
Kaydyku. Bosiokna OK 04 MPAKTUYECKUX 3aHATHI KonTposbHas
OK 07 DKCIepTHAas OLEHKa I10 paboTa Ne 3
II-0/TIK 3.2* | pe3ynbTataM
IT-0/TIK 6.1* HaAOJIIOIEHUS 3a
JIEATEIBHOCTHIO
obOyyJaronierocs B
npoiiecce OCBOEHHUS

y4eOHOro npeaMera

PA3JIEJI 8 XUMHUS B BbITY M IMPOU3BOJACTBEHHOMN JEATEJIbHOCTH
YEJIOBEKA (npukJjaaHoil MOxyJIb)

Tema 8.1 OK 01 VYernslii onpoc 3aIuTa OTYETOB
XHMHIUecKHe OK 02 HaGmronenne u oreHKa | O MPaKTHYECKUM
TEXHOJOI'MH B PEIYIbTATOB 5 3aHATUSAM
[OBCeIHeBHOI " OK 04 MPAKTUYECKUX 3aHATUI
npodeccHonamLHoil OK 07 DKcnepTHas OIEHKa IO
ACATECJIBbHOCTH T-0/TIK 3.2% pesyibTatam
JelIoBeKa HaOJTIOICHUS 3a
II-0/IIK 6.1* | nesTenbHOCTHIO

oOydJaromierocs B

mporiecce OCBOEHUS

y4eOHOTO npeameTa
dopma KOHTPOJIA JAunddepenny

HPOBAHHbIH
3a4yer

Texkyluii KOHTPOJIbL YCBOEHHUS MaTepuaJia
Texymuii KOHTPOJIb YCBOCHMS MaTepuasa MpoBOIUTCS B OpPME YCTHOTO OIpoca 0Oydaromuxcs

110 TCMaM y‘Ie6HOFO npeamMceTa.

Ha6mronenne u oueHkKa pe3yJibTaTOB NPAKTHYECKHUX U J1a00pPATOPHBIX 3aHATHI
TunoBble TeMbl MPAKTUYECKUX U JTaOOpaTopHbIX 3aHATHH mnpuBeneHs! B PITJI. Jns mpoBeneHus
MPAKTUYECKUX U JJaOOPATOPHBIX 3aHATUHN MCIIOJIB30BaHbI YU€OHbIE TOCOOHS:
— 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. Xumust 11 npodeccuii ¥ CrieuanbHOCTeH TEXHHUECKOTO MPOo(MIIst: yaeOHUK
IS CTYJI. yupexaeHuit cpea. mpod. oopazosanus / O.C. 'abpuensa, N.I'. OctpoymoB. — 8-e usn., crep. —
M.: U3narensckuii neHTp «AkaaeMus», 2019. — 272 c.: uin.

— Epoxun I0.M. COopHuK 337324 U YOPaXHEHUH MO XUMHH (C JUIAKTHYECKUM MaTEpPHATIOM):
VYue6. Ilocobue mis cryn. Cpen. npod. Yueb. 3aBenenuii / FO.M. Epoxun, B.U. ®ponos. — M.: M.:
W3narenbckuil neHTp «Axkagemus», 2003. — 304 c.

— Xowmuenko I'.I1., Xomuenko U. I'. COOpHUK 3a/1a4 110 XUMUHU TSI TIOCTYMAIOIMIKUX B BY3BL. - 4-¢
U3, uctp. u gom.. — M.: PUA «Hosas Bonaa»: U3narens Ymepenkos , 2007. — 278 c.

3ammTa OTYETOB IO MPAKTHYECKHUM W JIAOOPATOPHBIM 3aHSATHSAM TPOBOAWTCS HHIWBHIYaTHHO

KaXJIbIM 0Oy4Jaromumcst B popme codece1oBaHMmsl.

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

OcymecTBisgercss kKak HaOMIOJEHHE 3a IMPOLECCOM JEATEIbHOCTU OOYYalOIIEerocss B PEXUME

pealbHOTO BpeMEeHH. SIBisercs KayeCTBEHHOW OLEHKON OCBOEHHS y4eOHOro MpeaMeTa, YUMThIBaeMOU

MpHU MPOMEKYTOYHON aTTeCTallUU.

Py0exHblii KOHTPOJIb
PyOexHblii KOHTPOJb Ui KOMILJIEKCHOTO OLIEHMBAHMS pPE3ylbTaTOB OOydeHHUS MPOBOIUTCS B
(dhopMe KOHTPOJIHHON PabOTHI U 3aIIMTHl OTYETOB IO MPAKTUYECKUM 3aHATUSIM B (opMme cobOecenoBaHus

(Tmocie u3y4eHus pa3aesioB y4eOHOTO MpeaMeTa).
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2 PE3YJIBTATBI OCBOEHUA YYEBHOI'O INTIPEIAMETA, HIOAJIEKAILIIUE
MPOBEPKE ITPY IPOMEXKYTOYHOM ATTECTAIIUA

KOHTPOHL H OICHKA PACKPBIBAIOTCA YCPEC3 NUCHUIIMHAPHBIC PC3YJIbTAThl, YCBOCHHBIC 3HAHUSA U

npuoOpeTeHHbIe  OOYYaIOMIMMHUCA  YMEHHS,

podecCHOHATBHBIX KOMITCTEHITHIA.

HaIpaBJICHHLIC

Ha ¢opMUpOBaHHE OOUMX U

Pe3synbrarel 00yueHust (OCBOCHHbIE YMEHUS,

YCBOEHHBIE 3HAHMS)

ITokazaTenu OLEHKHU pe3yabTaTOB

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, 3JICKTPOOTPHUIIATEIIBHOCTh, CTCIICHB
OKHUCJICHHS, XUMHUYECKasl CBS3b, MOJIb, MOJIIpHAS
Macca, MOJISIPHBIH 00BEM, YIJICPOJHBIH CKEJeT,

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

COEIMHEHUS, OMOJIOTUYECKH aKTHUBHBIC 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, HE3JIEKTPOJIUTHI,
JNEKTPOJUTUYECKAS JTUCCOLMALNS, OKUCIUTENb,
BOCCTAaHOBUTEIb, CKOPOCTh XMMHMUYECKOW pEaKIuH,
XMMHYECKOE paBHOBECUE), TEOPUU M 3aKOHBI
(Teopusi XMMHUYECKOTO CTPOCHUS OpPTraHUYECKHX
BEIIECTB AM. byrneposa, Teopust
ANEKTPOJIUTUYECKOU JTUCCOLMAINH,
nepuoauueckuili 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 PAKTUYECKOU 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 OKHCIIEHUS,
XUMUYECKas CBs3b, MOJb, MOJSIpHAsS Macca,
MOJISIPHBIN o0newm, YIJIEPOIHBIN CKEJIeT,
GyHKIIMOHANBHAS TPYyNIa, paadKall, H30MEpus,
HW30MEpbI, TOMOJIOTHYECKHUH s, TOMOJIOTH,
YTJIEBOJOPOBL, KHCIOPOJI- MW  a30TCOACpIKAIIUE
COeMHEHUs, OMOJIOTUYECKH aKTUBHbIE BEIlECTBA
(yrieBompl, XKUPBI, OCJIKH), MOHOMEp, IOJIHMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCAMHEHUS, KPHUCTAIUIMYECKAsl pEIIETKA, THIIbI
XUMHUYECKUX peakuuit (OKHCITUTENBHO-
BOCCTAHOBUTEJBHBIE, 3K30-U SHIOTEPMHUYECKHUE,
peakiuu HOHHOTO oOmeHa), pacTBop,
3JIEKTPOJINTHI, HEAJIEKTPOJIUTHI,
JJEKTPOJINTUYECKAS] JIUCCOLMALNS, OKHUCIUTED,
BOCCTAHOBUTENb, CKOPOCTb XMMHUYECKOW pEaKIIMH,
XMMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XUMHUYECKOTO CTPOCHHUS OpraHM4eCKHX
BEIIECTB AM. byrneposa, TeopUs
3IEKTPOJIUTUUECKOU JUCCOLMAIUH,
nepuoauueckui 3axkoH .M. MenpgeneeBa, 3akoH
COXpaHEeHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH, (HAKTOJIOTHUECKUE
CBEJICHUSA O CBOICTBax, COCTaBe, IOJYYEHUH H
6e30macHOM WCIIOJIb30BaHUU BAKHEUILIUX
HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU JEeSATENbHOCTH YEJIOBEKA;

IIP6 03. ChopMUPOBAaHHOCTb YMEHUH BBISBIIATH
XapaKkTepHble MPU3HAKU U B3aUMOCBS3b U3yYE€HHBIX
NOHATUH, MPUMEHATH COOTBETCTBYIOIUE MOHSITUS
npu ONMCaHUU CTPOCHUS U CBOMCTB
HEOPraHMYeCKUX M OPraHMYECKHX BEIIECTB U MX
MpeBpalleHui; BBISIBIISITh B3aMMOCBSI3b
XUMUYECKMX  3HaHUH €  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 B3aHMMOCBS3b XMMHYECKMX 3HAHUH C
IMOHATHUAMU n NpEACTaBJICHUAMU Apyrux
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IIPEJICTAaBICHUSIMU JIPYTMX €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

CCTCCTBCHHOHAYUYHBIX TPCAMCTOB,

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

TEOPETUYECKOM W MNPUKIAAHOM  XUMHM U
TPUBHAJIBHBIE HA3BAHWS BAKHEWIINX BEILECTB
(3THNEH, allCTHJICH, TJILEPHH, ¢benou,
dbopmanpaerua, yKCycHas — KUCIIOTa,  TJIMIIMH,
YIapHBIM ra3, YrJIeKHCIbId ra3, aMMHAK, TalleHas
W3BECTh, HETall€Has M3BECTh, NHUTHEBAs COJa H
JPYTUX), COCTABJIATH (POPMYJIbI HEOPraHUYECKUX U
OPraHWYECKHUX BEIECTB, YPABHEHUS XUMHUUYECKHUX
peakiuii, OOBICHATH HMX CMBICH; TOATBEPKAATH
XApaKTEpHbIE XMMHYECKHME CBOMCTBA BEILECTB
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
JPYTUX), COCTABIATh (POPMYIIBI HEOPraHUIECKUX U
OPraHWYEeCKHUX BEIIECTB, YPABHEHHUS XUMHUYECKHUX
peakuui, OOBSCHATH HMX CMBICH; MOJATBEPKIATh
XapaKTEpHbIE XMMHUYECKHME CBOMCTBA BEIECTB
COOTBETCTBYIOIIMMH IKCIEPUMEHTAMHU U 3aINACAMHU
YPaBHEHUN XUMHUYECKUX PEAKIINA;

I1P6 05. CopMHUPOBAHHOCT yMeHni | YMeeT yCTaHABJIMBATh MPUHAIICKHOCTb
YCTaHABIIMBATh  MPHUHAUIGKHOCTh  M3YYeHHBIX | M3YUCHHBIX  HCOPraHM4eCKHX W OPraHM4eCKHX
HEOPraHWYEeCKUX M OpPraHUYecKHX BemecTB K | BEIIECTB K OIPEACICHHBIM KilacCaM W TpyMIam
OTPEICNIeHHBIM KiaccaM M TPYIaM COeAMHeHnir, | COSAMHEHMH, XapaKTepu3oBaTh HX COCTaB U
XapakTepU30BaTh HMX COCTAaB U  BaHejimpe | BAKHEHIIME  CBOMCTBA;  ONPENENATH  BHJIBI
CBOWCTBA; OMpEICIATh BHJIBI XUMHUYECKHX CBs3ei | XMMHICCKHX CBsA3eH  (KOBAJEHTHAs, HOHHas,
(KoBaJICHTHAs, HOHHA, MeTajnJeckasy, | METaUIMIECKasd, BOJZIOPOJIHAsT), THUIIBI
BOJIOPOJIHAS), THITBl KPUCTALNTHYECKHX pernrerok | KPUCTAUIMICCKUX pelIeToK BCILICCTB,
BEIIECTB; KJIaCCH(HUITUPOBATH xumudeckue | KIACCHQUIMPOBATH XUMIICCKHE PCAKIINH;
peaKiuu;

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

IIP6 07. ChopMupoBaHHOCTH YMEHUN MPOBOJMUTH | yMEET NPOBOJUTH pacyeThl 10 XHMHUYECKHM

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

XapaKTePU3YIOIIUX BEIIECTBA C KOJIHMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE YCIOBUS)
ra3oB, KOJHMYECTBA BEIIECTBA; HCIOJIb30BAThH
CHCTEMHBIC XUMHYECKUE 3HAHUS JUIS TPUHSATHS
pCIICHU B KOHKPETHBIX YXHU3HCHHBIX CUTYAIIHSIX,
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 XUMHYCCKUE 3HAHUS ISl TPUHITUS
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
U3Y4YEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMM HA
aNbJIETU/bl,  KpaxMal, YKCYCHYIO  KHCIOTY;
JeHaTypanus O€JIKOB NpU HarpeBaHHUM, ILIBETHBIE
peaknuu O€NKOB; MPOBOJUTH PEAKIUH HOHHOTO
oOMeHa, OmpeaessITh Cpely BOJHBIX PacTBOPOB,
KayeCTBEHHbIE PEaKIUU Ha Ccyibdar-, KapOoHaT- U

yMeeT IJIaHUPOBATh M BBINOJHATH XUMHUYECKUNA
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 PEAKIUH 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 COOTBETCTBUU C IpaBUJIaMU
TEXHUKH 0€30MacHOCTH TMpH oOpaiieHuud ¢
BElIeCTBaMU M Ja0OpaTOpHBIM 00OpPYJOBAHUEM;
MPEICTABIIATh pe3ynbTaThl XUMHUYECKOTO
JKCTIEpUMEHTa B  (opMe 3amucH ypaBHEHUU
COOTBETCTBYIOLINX peaKIuid H  (QOPMYIUPOBATH
BBIBOJIbI HA OCHOBE 3TUX PE3YJbTATOB;

AKCIIEPUMEHTAJIbHBIE 33/1a4u 10 TemaM "MeTaibl"
u "Hemeramibl") B COOTBETCTBUM C IpaBUJIAMU
TEXHUKM 0e30macHOCTH Tpu  oOpalieHuH ¢
BEIIECTBAMU U J1a0OpaTOpPHBIM O00OpPYIOBAHUEM;
IPEJCTaBIISTh pe3yabTaThl XUMHUYECKOTO
JKCTIEpUMEHTa B  (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIIUX peaknuii u (OpPMYIUPOBATH
BBIBO/IbI HA OCHOBE 3THX PE3Y/IbTATOB;

I1P6 09. CdhopMupoBaHHOCTH YMEHUS
aHAJIM3UPOBAaTh  XHUMHUYECKYI0  HH(OpPMALHUIO,
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 COONIIOAATH
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

ONAaCHOCTh BO3JCUCTBHS HAa KWBbIE€ OPraHU3MbI | OPraHU3Mbl OIPEEICHHBIX BEIIECTB, MNOHUMAA
ONpPENEJICHHBIX  BEMIECTB, IOHMMAas  CMBICH | CMBICI TIOKa3aTels MpPeNebHOW  TOMyCTUMOM
oKazartess NpeaeabHON JIOTTYCTUMOM | KOHIIEHTPAIMH.

KOHIEHTPAIIHH.

IIK 3.2*

— BBIOMpATL  CHOOCOOBI  BOCCTAHOBJEHHWS M | YMEET BBIOMpATh CHOCOOBI BOCCTAHOBJICHHMSA U
YIIPOYHEHUS] M3HOIICHHBIX JCTANCi W HAHECEHHs | YIPOYHEHHs W3HOLICHHBIX IETalci ¥ HAHECEHMs
3alUTHOTO MOKPBITUS npu pa3paboTKe | 3aIIUTHOTO NOKPBITHA npu paspaboTke
TEXHOJIOTMYECKOT0 ITPOLIECCa; TEXHOJIOTMYECKOI'0 MpoLecca;

3Hamo:

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

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

Opupoabl, B  (HOPMHUPOBAHMUM  MBILUICHUS U
KYJIbTYpbl ~ JIUYHOCTH, €€  (YHKIMOHAJIbHOU
rPaMOTHOCTH,  HEOOXOAMMOW Ui  pelIeHHUs
MIPAKTUYECKUX 3ama4y u HKOJIOTUYECKH

000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJIHOM cpeie;

€CTECTBEHHOHAYyYHOUW KapTHUHBI MHUPA, POJIU XUMUU
B MO3HAHWUM SIBJICHUI MPHUPOAbI, B (OPMUPOBAHUN
MBIIIJICHUSI ¥ KYJAbTYpbl ~ JIMYHOCTH, €€
(GbyHKIMOHAIBHONW IPaMOTHOCTH, HEOOXOAUMOM ISt
pellleHrs NPaKTHUYECKUX 3aJad M SKOJIOTHYeCKU
000CHOBAaHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U
IPUPOJIHOI cpefie;

IIK 6.1*

— Kiaccudukanuo, wMapkupoBky u  (usmKo-
MEXaHUYECKUE CBOWCTBA KOHCTPYKLIHUOHHBIX U
WHCTPYMEHTAJILHBIX MaTepUaIoB

3HaeT KJIAacCU(UKALNUIO, MAPKUPOBKY MU (PUIUKO-
MEXaHUYECKUE CBOMCTBA KOHCTPYKIMOHHBIX U
MHCTPYMEHTAIBHBIX MAaTEpUAJIOB

Oobuue pezynomamupt 0OCBOCHUS y4eOHOTO MpeaMeTa «Xumusy JOCTUTAIOTCS B €IMHCTBE YUeOHOH

n BOCITUTATEIbHOM ACATCIIBHOCTHU B

COOTBCTCTBHUU C

TpaAUuIIUOHHBIMHA pOCCPIfICKHMPI

COOUOKYJIBTYPHBIMHU, HCTOPUUICCKUMHU U JYXOBHO-HPABCTBCHHBIMH IECHHOCTAMU, ITPUHATBIMHA B O6H.ICCTBC
IpaBHJIaMd U HOpMaMHu IMNOBCIACHUA, U CHOCO6CTBYIOT nmponeccaM CamMOIIO3HAHUA, CAMOBOCIIMTAHUSA U

caMOpa3BUTHUA,

pPa3BUTHUA BHYTpeHHeﬁ o3y JIMYHOCTH,

NaTpuoTru3Ma, TrpaxKIaHCTBCHHOCTH,

YBAXKCHHA K IIaMATU 3aIIUTHUKOB OrteyecTBa U IIoABUT'aM FepoeB OrecuecTBa U CTapumieMy IMOKOJICHHUIO,
3aKOHY U TMPaBONOPAAKY, TpyAy, B3aUMHOI'O YBAaXXCHUA, 6epe>1<H0r O OTHOIICHHUA K KYJIBTYPHOMY

HacJICAUKO W TpaauluaM MHOTOHAIIUOHAJIIBHOTO Hapoda Poccuiickoit (Denepam/m,

npuposre u
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OKpYXKalOIlIeH cpejie M OLEHUBAIOTCS 110 PE3yJbTaTaM HAOJIOJCHUS 3a IESATEIBHOCTHIO 00yJaloIIerocs B
MPOILIECCEe OCBOCHUS Yy4eOHOT O IpeMeTa
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3 KPUTEPUU OLIEHKU

Kpurtepuu ycrHoro orsera

Kpurtepuu onenku

Ounenka

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 HGO6XOI[I/IMI)IG IMPpUMEPLI HE TOJIBKO U3 yqe6HI/H<a, HO H
CaMOCTOSITEJIFHO COCTaBJICHHBIC, H3JaraeT MaTepuan IMOCIEAO0BAaTEIbHO U
MPABIJIBHO C TOYKHU 3pEHUS HOPM JIUTEPATYPHOTO SI3bIKa

OTIINYHO

00y4aroIuiicsi TaeT OTBET, YIOBJICTBOPSIOUIMHA TeM K€ TPEeOOBaHUSAM, YTO U
Ul OLEHKU «OTJIMYHO», HO JOIMycKaeT 1—2 omubKu, KOTOpbIE caMm Ke
UCIpAaBIILET, U 1—2 HejoveTa B MOCIEI0BATENbHOCTH U S3bIKOBOM 0(OPMIIEHUN
U3J1araeMoro

Xopomo

oOydJaromuiicss oOHapy)KMBaeT 3HAHUE W TMOHUMAHWE OCHOBHBIX IOJOKEHUM
)IaHHOI\/’I TEMBbI, HO H3JIara€t Marcpual HCIIOJIHO M AOIMYCKA€T HCTOYHOCTU B
OTpEEeNIEHUN MOHATUH WUiIu (OPMYIUPOBKE IMPAaBWI; HE YMEET JA0CTAaTOYHO
riy0OKO M J0Ka3aTeabHO OOOCHOBATH CBOM CYXKJAEHUS M TPUBECTH CBOU
IMPUMCEPEBI; HU3JIara€T Marepual HEIOCICA0BATCIIBHO M JOIIYCKAcT OIIMOKH B
SI3BIKOBOM O()OPMIICHHH M3J1araeMoro

VY 10BIIETBOPUTEITBHO

oOy4Jaromuiicss oOHapYKMBAaeT HE3HAHHWE OOJBIINEH YaCTH COOTBETCTBYIOIIETO
BOIpOCa, JIOMyCKaeT OIMMOKH B (DOPMYIHPOBKE ONPEICICHUNA W TIPaBHII,
MCKa)KAIOIINE WX CMBICH, OECIOPSIOYHO W HEYBEPEHHO H3JIaraeT MarepHal.
OmneHka «2» OTMEUaeT TaKue HEJOCTAaTKH B IOATOTOBKE, KOTOPBIE SIBIISFOTCS
CepBE3HBIM  MPEMSTCTBUEM K  YCIICUTHOMY  OBJIQJACHHUIO  ITOCIEAYIOIIUM
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,

MMPpCIIOKCHHBIX HpeHOI[aBaTCJ'IeM);

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

KOHICIIIHU I10 PACKPBIBAECMOMY BOIIPOCY, COACPIKATD UX KpI/ITI/I‘IGCKI/Iﬁ aHaJIu3 U COHOCT&BJ’ICHI/IC);

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

I'paMOTHBIM HCIIOJIB30BAHHUEM COOTBCTCTB}GOH.[Gﬁ CHCTEMBI IOHATHM U 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 BBICOKMI YpOBEHb 3HAaHUS M3YUYEHHOTO MaTepHaja 1o 3aJaHHON
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

- IMPAKTUYCCKOC 3a1aHuC BBITIOJTHEHO B YCTaHOBHeHHBIfI CpOK C
WCII0JIb30BAaHNEM PEKOMEHIAITN MPETIO IaBaTeIIs
— IIOKa3aH XOpOHII/Iﬁ YPOBCHb BJIAJACHUA HW3YYCHHBIM MAaTCpUajioM 110
3aJaHHOW TeMe
— paboTa BBITIOJIHEHA TTOJTHOCTHIO, HO B HEH JIOMYIIEHO:

a) He 6oJiee OTHOM HETpyOOil OMMOKK U OJHOTO HEJIOYETA;

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 HETOUETOB

YnoBi1eTBOPUTEIBLHO

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

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

HeynoBierBopuTtebHO

Kpurepun oneHku J1a00paTOPHOro 3a1aHUs

Kpurepumn oueHku

Onenka

— paboTa BBITMIOJHEHA B IOJHOM OOBEeMe ¢ coOJoIeHHeM HEoO0XO0IMMON—
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, TaOMUIbl, PUCYHKHU, YEPTEKU, T'padUKH, BBHIYUCICHUS; MPaBUIBLHO
BBITIOJTHEH aHATU3 TOTPEITHOCTeN

OT1ian4Ho

— paboTa BBINOJIHEHA B TOJHOM OOBEME ¢ COOMIOACHHEM HEOOXOIUMON—
MOCJIEJIOBATEIFHOCTA TPOBEACHUS OTBITOB U W3MEPEHMIA; BCE OIBITHI
MPOBEJIEHBl B YCIOBUSAX H pPEXUMaX, OO0ECIEUUBAIOMUX TOTYICHHE
MPaBWIBHBIX PE3yJIbTATOB W BBIBOJOB; COOIOJACHBI TpPeOOBAHMS MPABHUII
0€30MacHOCTH TpyJa; B OTYETE MPABHIBLHO M aKKYpaTHO BHITIONHEHBI BCE

Xopowo
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3aMucH, TAOJHIBI, PUCYHKH, YEpPTEKH, rpaduKy, BBIYUCICHHS, MPABHILHO
BBINOJIHEH aHAJIU3 IO PEMTHOCTEN

JlomyieHo 1Ba - TpU HeJoYeTa Wiu He OoJjiee OHOW HerpyOoil ommOKu u
OJIHOTO HEeJI04€ETa

— paboTa BBINOJHEHA HE MOJHOCTHIO, HO OOBEM BBITIOJHEHHOW YacTH—
II03BOJIAECT IIOJIY4YUTh IIPABUIIBHBIE PE3YyJlbTaTbl M BBIBOJABI, €CIM B XOJ€
MIPOBEICHUS OIBITA M U3MEPEHUH OBLIN IOMYIICHBI OITHOKN

Y a0BJ/1IeTBOPUTEIBHO

— paboTa BBHINOJIHEHA HE TOJHOCTHIO M 00BEM BBITIOJHEHHOW YacTH PabOTHI
HE II03BOJIAET C/ejiaTh IMPABUJIbHBIX BBIBOJOB, €CIIM OIbITHI, U3MEPEHMUS,
BBIYMCIICHUS], HAOIIOIEHUS] TPOU3BOJMIINCh HEPABUIILHO

HeynoBierBopure/ibHO

Kpurtepuu onieHKn KOHTPOJILHOM padoThI

Kputepuu onenku Ounenka
— KouTtponpHas pabota BbIMOJSHEHA O€3 OMIMOOK W HEJOYETOB WIIU OTIH4HO
JIOTYIIIeHO He 0oJiee OJTHOr0 HeJo4YeTa
— KoHtponpHast paboTa BBINOJHEHA MOJIHOCTHIO, HO JIOMYIIEHO He Oosee 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 0 HOW HErpyOol OMMUOKK ¥ OJHOTO HEIO0YeTa, WM He 0oJiee ABYX- T rp—

TpeX HErpyobIX OMMOOK, WU OJHOW HErpyool OMMUOKH W TPEX HEIOYETOB,
WIA TIpA OTCYTCTBHH OIIWOOK, HO NMPH HAIWYHH YETHIPEX-TISATH HEIO0YETOB,
TUIOXO€ 3HAHWE TEKCTa MPOU3BENICHHS, JOMYIICHO HCKaXKCHNE (DaKTOB

— JIOTMYIIEHO YHCJIO OIIMOOK M HEI0YETOB MPEBOCXOsIlee HOPMY, MpHU
KOTOpOil MOXeT OBIThb BBICTaBJICHAa OIIEHKA «3», WM €ClU MPaBHIBLHO
BBITIOJIHEHO MEHEe MOJOBHHbI paOOTHI

HeynoBierBopuTebHO

JKCNepPpTHAS OllEHKA MO0 Pe3yJibTaTaM HA0JII0IeHNs 32 IeATeJIbHOCTHIO 00y4alonerocsi B

npoiuecce 0OCBOEHUs y4eOHOT0 MpeaMeTa

I/IHTerpaJ'IBHaH Ka4yeCTBCHHasA OICHKa OCBOCHUA yqe6Horo npeamMeTa, YyduTbiBacMas IIpu

HpOMe)KYTO‘IHOﬁ aTTCCTalluH.

Kpurtepun oueHkn npomMe:xyTo4HoM arrectanuu (a1ud¢epeHuupoBaAHHbIN 3a4€T)

HSy‘IeHI/IC y‘IC6HOFO mpeaMeTa OCYIECCTBIISICTCA B TCUCHUC IBYX CEMECTPOB.

IIpomexxyrounas arrtecranuss npoBogutrcs B Qopme audp¢epeHUHpPOBaHHOr0 3avera (2

cemecTp).

K caaydc ,Z[I/ICI)(I)CPCHI_[I/IPOBB.HHOFO 3a4cTa JAOIIYCKAr0TCA 06yqa}oumec;1, BBITIOJIHUBIINEC BCC

OTYCTHBIC pa6OTI>I U TO0JYy4YHUBHINC o pe3yjibTaTaM TCKYHICﬁ arTeCTalun OLOCHKH HC HHXKC

«KYHAOBJICTBOPUTCIIBLHOY.
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HuddepeHunpoBaHHbIi 3a4eT MPOBOAUTCS IO 3aBEPILIEHUIO Kypca ydeOHOro mpeamMera B opme
BBITIOJTHEHUS MTPAKTUYECKOTO 3a/IaHUs C MOCIEAYIOIUM coOeceloBaHUEM C MPENOaBaTeIeM C y4eTOM
pe3yJIbTaTOB TEKYLIETO KOHTPOJIS.

OcHoBO# U1l onpe/iesieHUs] OLIEHKU Ha MPOMEXYTOYHOM aTTecTalluu CIY)XUT 00BEM U YpOBEHb

YCBOGHHUS O00Yy4aroUIMMHUCS MaTepHalia, MpeayCMOTPEHHOTO pabodeil mporpaMmol yueOHOTo MpeaMeTa

«XUMUD.

Kpurepun oueHKu Onenka
Bcecroponnee, cumcreMarudeckoe WM IIyOOKOe  3HaHHME  Y4eOHOTO
MPOrpPaMMHOTO Marepuaia, CaMOCTOSITEIbHO BBITIOJTHEHHBIE Bce

MPEeYCMOTPEHHBIE MPOTPaMMON 3aj[aHusl, TITyOOKO yCBOCHHBIC OCHOBHAS W
JIOTIOJTHUTEIbHAS JINTEpaTypa, PEKOMEHIOBaHHAs IPOTPaMMOM, aKTUBHAs
paboTa Ha MPAKTUIECKUX | JIAOOPATOPHBIX 3aHATHSIX.

OOyuaromuiicss pa30upaeTcsi B OCHOBHBIX HAy4YHBIX KOHIEMUUAX MO | OTIMYHO
M3y4aeMoOMy y4eOHOMY TPEIMETY, MPOSIBUBIINA TBOPUYCCKUE CIMOCOOHOCTH U
HAyYHBIA TIOJXOJ B TMOHUMAHWH M W3JOXKEHUH Y4eOHOTO IMPOTrPaMMHOTO
MaTepuaa.

OtBer oTnnYaercs OOTaTCTBOM M TOYHOCTBIO HCIOJB30BAHHBIX TEPMHHOB,
MaTepHall U3J1araeTcs OCIeOBATENLHO U JIOTHIHO

JlocTaTouHO MOJTHOE 3HAHWE YYEOHO-TIPOTPAMMHOT0 MaTepuara.
OOyuaromuiicss HE JOMYyCKaeT B OTBETE CYIIECTBEHHBIX HETOYHOCTEH,
CaMOCTOSITEJIbHO ~ BBIMOJHUBIIMM BCE MPEIyCMOTPEHHbIE MPOrpaMMOI
3aJlaHUsl,  YCBOMBIIMI  OCHOBHYIO  JIUTEPATypy, PEKOMEHJIOBAaHHYIO
MpPOrpaMMOM, aKTUBHO pa0OTaBIIMK Ha NPAKTUYECKUX M J1abOpaTOPHBIX
3aHATHUSAX, TMOKA3aBIIMKH CHUCTEMATHYCCKUN XapakTep 3HAHWK 10 ydeOHOMY
MpeAMETY, TOCTaTOYHBIN IS JalibHEHIIel y4eObl, a TakKe CIIOCOOHOCTh K UX
CaMOCTOSITEIbHOMY NOTIOJTHEHUIO

Xopouio

OOyuaromuiicss  MOKa3ajl  3HAaHWE  OCHOBHOTO  y4EOHO-TIPOTPaMMHOTO
Marepuaia B 00béMe, He0OX0IUMOM I JaJIbHEHIIeH ydeObl U MPeCTOSIICH
paboThl MO  CHENUATBHOCTH, HE OTJIMYABIIMKCS AaKTUBHOCTHIO Ha
MPAKTUYECKUX U JIA00PATOPHBIX 3aHATHSAX, CaMOCTOSTEIHHO BBITIOJTHUBIIHMA
OCHOBHBIEC TPEAYCMOTPEHHBIC MPOTrpaMMOM 3aJaHMs, OJHAKO JOMYCTHUBIIUN
MOTPEITHOCTH TPU WX BBIMIOJHEHWHW W B OTBETe Ha JU(PEpeHIMpPOBAaHHOM
3aueTe, HO OONAaroIMii HEOOXOAMMBIMU 3HAHUSAMHU ISl YCTPAHEHHsS O]
PYKOBOJICTBOM IpENoiaBaTesiss HanboJee CyleCTBEHHBIX MOrPeIHOCTeN

YIIO BJICTBOPUTEIIBEHO

oOyuaromuiicss oOHapyKHUBaeT MPoOesbl B 3HAHUAX UM OTCYTCTBUE 3HAHUM T10
3HAYUTEILHON YacTH OCHOBHOTO Y4eOHO - MpPOrpaMMHOTO Marepuana, He
BBITIOJIHUBIINN CaMOCTOSITEIbHO MPETYyCMOTPEHHBIE MPOrPaMMOIl OCHOBHBIE
3a/laHus, JIOMYCTHBIIMK MNPUHLHUIMAIBHBIE OMMOKM B  BBIIOJHEHUU
MPEeIyCMOTPEHHBIX TMPOTrpaMMON 3aJaHuid, He oTpaboTaBIIMii OCHOBHbIE | HeymoBneTBopuTeabHO
MpakTH4eCKue M JabOopaTOpHBIE 3aHITHS, JOMYCKAIOIIUNA CYIIECTBEHHbIE
OIIMOKU TpU OTBETE, U KOTOPBHIH HE MOXKET NPOJOJDKUTH OOyYeHHE WIH
MPUCTYIUTh K MPOPECCUOHANBHON JesITenbHOCTH 0e3 JIOTOJHUTENbHBIX
3aHSTHUI IO COOTBETCTBYIOIIEMY YI4eOHOMY MIpEeIMETy
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4 OHEHOYHBIE MATEPHAJIBI VI TEKYIIETO U PYBEKHOI'O KOHTPOJISI SHAHUM
U YMEHU
3ananus A5 oueHkn ocBoeHusi Pa3nena 1

OO0yuaromuiics T0KEeH

3HaAMb:

— O XMMMYECKOW COCTABJIIIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMHUHU B IIO3HAHUU
SABIICHUH TPUPOJABI, B (OPMHUPOBAHUM MBIIUICHUS M KYJIbTYphl JMYHOCTH, €€ (YHKIMOHAIHHON
IPaMOTHOCTH, HEOOXOJUMOW JUIsl pElIeHHs MPaKTHYECKUX 3a/Jad U SKOJOTMYeCKHM OOOCHOBAHHOTO
OTHOIICHHS K CBOEMY 3JIOPOBBIO H IIPHPOJTHOM cperie;

— KJacCU(UKAIMIO, MapKUPOBKY U (PU3UKO-MEXaHUYECKHE CBOMCTBA KOHCTPYKIIMOHHBIX U
HHCTPYMCHTAJIIbHBIX MAaTCPUAJIOB

ymembs:

— BJIAICTH CUCTEMOM XHUMHYECKUX 3HaHHI>i, KOTOpasd BKIIOYACT: OCHOBOIIOJIArarOlIve ITOHATUS
(XMMHYECKHI 3JIEMEHT, aToM, JJIEKTPOHHAst 000JI09YKa aTtoma, S-, p-, 0-3JIEKTPOHHBIC OPOUTAIH aTOMOB,
HOH, MOJIEKYJIa, BAJICHTHOCTD, 3JICKTPOOTPHUIIATSIIBHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00bEeM, YrIIEpOIAHBIH CKeleT, GyHKIMOHAIBHAS TPYIIa, paJuKail, H30Mepus,
M30MEepbI, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YTIIEBOJOPOIbBI, KHCIOPO/I- U a30TCOACPIKAINE COSANHEHHUS,
OMOJIOTMYECKH aKTHUBHBIC BEIIECTBA (YTJIEBOIBI, JKUPHI, OCIIKH ), MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE ~ COCAMHEHHS, KPHUCTAIMYECKass peIeTKa, THIBl XUMHUYECKHX PEeaKIHii
(OKHCIIHMTEBHO-BOCCTAHOBUTEIIBHBIEC, 3K30-U JHAOTEPMHUYCCKUE, PEaKIMU HOHHOTO O0OMEHa), pacTBOp,
ANIEKTPOJIMTHI, HEIJICKTPOIUTHI, AJICKTPOJIUTUYECKAsT JUCCOLMAIMS, OKHCIUTEIb, BOCCTAHOBUTEIID,
CKOPOCTh ~ XMMHYECKOW pEakIMH, XHUMHYECKOEC paBHOBECHE), TEOPUU U  3aKOHBI  (TCOpHs
ANIEKTPOIMTUYCCKON JucconMalyy, nepuoauueckuii 3akon J[.M. MeHneneeBa, 3aKOH COXpaHCHHS
MAacchl), 3aKOHOMEPHOCTH, CHUMBOJHYCCKUH S3bIK XUMHH, (AKTOJIOTHYCCKHE CBEICHUS O CBOMWCTBAX,
cocTaBe, TOJyYeHHH M OE30MaCHOM WCIIOJIb30BAaHMHM BAKHEHIINX HEOPTaHWYECKUX M OPraHUYEeCKUX
BEIICCTB B OBITY M MPAKTUYCCKOMN JICATSILHOCTH YCIIOBEKA;

— BBIIBJIATh XapaKTEPHbIC TPU3HAKA W B3aUMOCBS3b M3YYCHHBIX MOHATHH, TPUMEHSIThH
COOTBETCTBYIOIIME TMOHATHS TPHU OMUCAHUM CTPOCHHS] M CBOMCTB HEOPTaHWYECKUX U OPraHUYECKHX
BEIIECTB M WX [MPEBPALICHUI; BBISBIATh B3aUMOCBSI3b XHMHUYECKUX 3HAHUA C TOHATHUSAMH H
MIPEJICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

— WCIOJIb30BaTh  HAWMEHOBAHUS  XUMHUYECKUX  COCIMHEHMHA  MEXAYHapOIAHOTO  COI03a
TEOPETUYECKOW U TMPHUKIAJHON, COCTaBIATH (OPMYIBl HEOPraHMYECKUX BEIIECTB, YpPAaBHEHHUS
XUMHUYECKUX PEaKIil, OOBSICHATh WX CMBICH; TMOATBEPXKIaTh XapaKTEpHbIE XHMHUYECKHE CBOMCTBA

BCIICCTB COOTBCTCTBYHOIIIUMU SKCIICPUMECHTAMU U 3alIUCAMU ypaBHeHI/Iﬁ XUMHNYCCKHX peaKL[PIfI;
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— yCTaHaBIMBAaTh IPUHAUIEKHOCTb H3YUYEHHBIX HEOPIaHMYECKUX BEIIECTB K OIPEICIICHHBIM
KJIaccaM M TpylnnaM COEIUHEHHUH, XapaKTepHU30BaThb MX COCTAB M BAXKHEWIIME CBOMCTBA; ONMPEHENATH
BUJIBI  XMMMYECKHUX CBsi3ell  (KOBaJ€HTHAs, MOHHAs, METAJUIMYECKas, BOJOPOJHAs), THUIIBI
KPUCTATIMYECKUX PELIETOK BEIIECTB; KIACCU(PUIUPOBATH XUMUUYECKUE PEAKIINH;

— IPOBOJUTH pacueThl MO XUMHUYECKUM (POpMylIaM U YPaBHEHHSIM XUMHUYECKHUX peakUui C
HCIO0JIb30BAHNEM (PU3UYECKUX BEJIMYHMH, XapaKTEPU3YIOIIMX BEIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Maccel, oObemMa (HOpPMaJibHbIE YCJIOBMs) Ta30B, KOJMYECTBA BELIECTBA; MWCIOJIb30BAaTh CHCTEMHBIE
XUMHMUYECKUE 3HAHUS JUIsl MPUHATUS PEIIEHUH B KOHKPETHBIX >KU3HEHHBIX CUTYallUsiX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM;

— BIIQJETh OCHOBHBIMH METOJJaMU HAy4YHOI'O IIO3HAHUS BEIIECTB M XUMHYECKHUX SBJICHHM
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOJICTUPOBAHUE);

— MPOBOJUTH PEaKIMU MOHHOTO OOMEHa, OMpEeNsaTh CPeay BOJHBIX PAaCTBOPOB, KaueCTBEHHBIE
peakuuu Ha cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHUS; peliaTh IKCIepUMEHTalbHbIE
3amaun o temMaMm "Metamibl" u "Hemeramnsl") B COOTBETCTBUU C MpaBHJIaMU TEXHUKU O€30MaCHOCTH
npu oOpalleHuHu C BeleCTBaMU U J1abOPAaTOPHBIM OOOpPYIOBAaHUEM; MPEACTABIATh PE3YIbTaThl
XMUMHYECKOTO SKCIIEpUMEHTa B (DopMe 3arucy ypaBHEHUN COOTBETCTBYIOIINX PEeaKIil 1 pOpMYyIHPOBATH
BBIBO/IbI HA OCHOBE ATHX PE3YJbTATOB;

— aHaJIM3UPOBATh XMMHYECKYI0 MH(MOPMAILHIO, TOJYy4aeMyI0 W3 pa3HbIX HCTOYHHKOB (CpPEICTB
MaccoBoi nHpopmaluu, cetb IHTEpHET U Ipyrue);

— coOmoaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro MOBENeHUS B OBITY U TPYJIOBOM
NEATEIBHOCTH B LEISAX COXPAHEHMSI CBOETO 3/I0POBbSl U OKPYXKAroLIEH MPUPOIHOM Cpellbl; YYUTHIBATH
ONIACHOCTh BO3JCHCTBHUS HAa >KMBBIE OPraHU3Mbl OINPEACIICHHBIX BEIIECTB, IOHUMAas CMBICH MOKa3aTes
MpeAeIbHON JOMMYCTUMON KOHLIEHTPALUK;

— BBIOMpaTh CHOCOOBI BOCCTAaHOBJIGHUS M YIPOYHEHHUS HW3HOIICHHBIX JeTajeil U HaHECeHUs

3allIMTHOI'O ITIOKPBITHA IIPpU paspa60TKe TCXHOJIOI'MYCCKOI'O IIponecca

Tunosbie BOPOCHI /151 YCTHOIO OIIPOca
Tembr 1.1 OcHOBHBIC XUMHYECKHE MOHATHS U 3AKOHbI, CTPOCHHE ATOMOB XUMHYECKHX 3JICMECHTOB
1.CoBpemeHHast MOJIeNIb CTPOCHUS aToMa..
2. DnekTpoHHas KOH(puUryparus aroma
3. Knaccudukanusi XUMHYECKUX IEMEHTOB (S-, P-, d-271eMeHTHI).
4. Buapl XMMUYECKOH CBS3M (KOBaJECHTHAs, HOHHAs, METAITMUECKasi, BOJOPOIHAs) M CHOCOOBI ee

oOpa3oBaHUsl.
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TunoBble BONPOCHI AJIs1 YCTHOI'O OIPoOca
Temsl 1.2 Ilepuoanuecknii 3axon u [lepuoanyeckas cucreMa xumuueckux djaemenToB /I, U.
MenjaeiieeBa, HX CBSI3b ¢ COBPEMEHHOM TeopHell CTPOeHHUs aTOMOB
1. Uctopus otkpeiTus [leproanyueckoro 3akoHa U €ro COBpeMeHHast (POpMYIIHPOBKA.
2. 3aKOHOMEpPHOCTH MU3MEHEHHSI CBOMCTB 3JIEMEHTOB B 3aBUCHUMOCTHU OT IOJIOXKEHHS JJIEMEHTA B
MEePUOIUYECKON TabauLe.
3. 3nauenue Ilepuoanueckoro 3akoHa u [leproauueckoit cuCTEMbI XMMHUECKUX 3JIEMEHTOB.

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

Ilpakmuxko-opuenmupoeannoe cooepircanue
[MpakTHyeckoe 3ansaTHe No 2
«XapakTepu3anus XUMUYECKUX 3JIEMEHTOB)

Pewenue npaxmuxo-opuenmupo8anHulx meopemudeckux 3a0aHull Ha XapaKmepuzayuro XUuMu4eckux
anemenmos «Memannuueckue / Hememaniuyeckue C80UCMBA XUMUYECKUX IJIEMEHMO8 8 COOMBENCMEUU C
UX 9NeKMPOHHLIM CIMPOEHUEM U NOJIONHCEHUEM 8 NEPUOOULECKOLL cUucmeme XUMuyeckux snemenmos JI.H.
Menoeneesar

3aHsATHEe ~ HampaBleHO Ha  (opMmHpoBaHHE ~ OOIIETEOPETUUECKMX  NPENCTABICHUH U
KOMIIETEHTHOCTHOTO TOJIXOJIa K PEIIEHHUI0 MPAKTHUECKUX 33/1ad, KacalolMXcs BbIOOpa KOHCTPYKIIMHA U

MaTepuasioB, IIMPOKO MPUMEHSEMbIX B MATUHOCTPOCHUH.

TunoBbie BONpoCHI AJisl YCTHOTO OIpoca
Tembl 1.3 CTpoeHue BelllecTBa M MPUPOAA XUMUYeCKO cBA3H. MHOroo6pa3ue BeliecTB
1 Yro HazpIBatOT XuMHUYECKUMHU 3ieMeHTaMu? [IpuBeauTe mpruMepsl paclipoCTpaHEHHBIX XUMHUUECKUX
AIIEMEHTOB.
2 Kakue CylecTBYIOT BUABI XUMHUUECKOM cBs3U? OnpenenuTe HOHHYIO CBSI3b, KOBAIEHTHYIO CBSI3b,
METaUTMYECKYIO CBSI3b U BOJOPOIHYIO CBSI3b.
3 Kakue ¢akropbl BIUSIOT Ha TPOYHOCTh XUMUYECKON CBS3U?

4 Yto Takoe BAJICHTHOCTh XMMHYECKOro 2r1eMeHTa? Kak OIIPEACIICTCA BAJICHT HOCTB?

TunoBbie BONPOCHI 1JIs1 YCTHOTO OIPOCa
Tembl 1.4 Knaccupukanms, 1 HOMEHK/IATYPa HEOPraHMYeCKUX BelleCTB
1 JTaiiTe onpezenenue TepMHUHA «KJIACC HEOPTaHUUECKUX BELLIECTBY.
2 Kakuie OCHOBHBIE KJIaCChl HEOPraHUUECKUX BEILIECTB BBIICISIOTCS B XUMUU?
3 IlpuBeute mpuMepbl OKCUJIOB, THIPOKCHIIOB, KUCIIOT U COJIEH.

4 Kax o6pa3yeTc51 Ha3BaHUEC OKCH A, €CIIM U3BCCTCH 3JICMCHT U €10 CTCIICHDb OKHCJICHUS?
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5 Kak popmynupyercst 3aKOH IOCTOSTHCTBA COCTaBa BeLIecTBa?

Tunosbie BOpPOCHI /151 YCTHOTO OIIPOCa
Tema 1.5 Tunbl XuMHU4YeCKUX peakuuid

1. Peakiium coeMHEHNs, pa3IoKeHNUs, 3aMeIeHHs, OOMEHa.
2. Karanutnueckue peaxkiuu.
3. O6patumbie U HEOOpPATUMBIC PEAKLIUH.
4. ToMOreHHbIe U FeTepOreHHbIE PEAKIIUH.
5. DK30TepMUYECKHE U SHAOTEPMHUUECKUE PEAKIIHH.
6. OKHCIUTEIIbHO-BOCCTAHOBUTENbHBIE peakiuu. CTerneHb OKHUCIEHUs. MeToJ 3JIEKTPOHHOIO

OasiaHca JyuIsi COCTABJICHHS YPaBHEHUM OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH.

Tunosble BONPOCHI JIsl YCTHOI'O ONPOCa

Tema 1.6 CxopocTh XUMHYECKHX peakunii. XHMHYeCKOe PAaBHOBeCHE
1 Yto Ha3bIBaeTCsl CKOPOCTHIO XUMUYECKOW PEaKITHH?
2 B KakoMm ciydae KOHIIGHTpAIMSl OKa3bIBACT 3HAYUTEIILHOE BIMSHUE HAa CKOPOCTh peakumu? Kax
0OBSICHUTD ATOT dPPerT?
3 Kakue peakimu Ha3bIBatOTCS 9K30- M SHJI0TepMUUecKiMU? B ueM ux rimaBHoe oTimuue?
4 Yrto moHMMAETCS 10T COCTOSIHUEM XHMHUYECKOTo paBHOBecHs? Koraa roBopsIT, 4To peakiys J0CTUrIa
paBHOBecHsA?
5 [lepeuncnute GakTOpPhI, BAKUSIONIME HA COCTOSIHUE XUMHYECKOTO PABHOBECHSI.

6 Copmymupyiite npasuio (mpuniun) Jle [llarense mpocTeiMu clioBamMu.

IIpakmuko-opuenmuposannoe cooeprcanue
IIpakTuyeckas padora NeS
«Bansinue pa3anyHbIX (PAKTOPOB HA CKOPOCTH XMMHYECKON peakuum»

Pewenue npakmuxo-opuenmupoganuvix 3a0anuli Ha AHAIU3 HAKMOPOE, GIUAIOUUX HA USMEHEHUE
CKOpOCMU ~ XUMUYECKOU peaxkyuu. 3asucumocmv CKOPOCMU XUMUYECKOU peakyuu om NpUucymcmeus
Kamanuzamopa Ha npumepe pasilodiCeHus NepoKcuoa 6000poda ¢ NOMOWbIO OUOKCUOA MApeaHyd u
kamanazvl. Pewenue npaxmuko-opuenmuposanuvix 3a0anuil Ha npumeHenue npunyuna Jle-Lllamenve
Ol HAXOJCOEHUsl HANPABIEHUS. CMEeWeHUsl PABHOBECUsl XUMUYECKOU peakyuu U aHaiu3 @axkmopos,
BAUAIOUWUX HA CMEUeHUE XUMUYECKO20 PABHOBECUs

3aHsaTue HapaBJICHO Ha Pa3BUTUC HABBIKOB CAMOCTOATCIBHOIO aHaJIM3a W IMPOrHO3UPOBAHUA
MOCIIEICTBUIT M3MEHEHUS YCHOBI/Iﬁ Cpeabl I TOAACPKAHUA YCTOIZQHBOCTH TCXHOJIOTHUYCCKOr'o Iponecca B
HpO(beCCI/IOHaJ'ILHOI‘/’I ACATCIIBHOCTHU, OCO3HAHUEC BAXXHOCTU yqéTa XUMHUUYCCKHUX 3aKOHOB H 3aKOHOMepHOCTeI71

pu pa3pa60TKe HOBBIX TEXHOJIOTHI 1 IIOBBIIICHNH HaIEKHOCTH CYIICCTBYIOIINX yCTpOfICTB U CUCTEM.
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TunoBbie BOIIPOCHI IJIsT YCTHOI'O OoImpoca

Temsl 2.2 PacTBopbl, TEOPHUSI 3JIEKTPOJIUTHYECKONH TUCCONMALIMH M MOHHBIH 00MeH
1. Teopust 31EKTPOIUTUUECKON TUCCOLUALINN.
2. NoHnsL.
3. DIEKTPOIUTHI, HEITEKTPOIUTHI.

4. Peakumnu noHHOTO 0OMEHA

Ilpakmuxko-opuenmuposannoe cooeprcanue
IIpakTnueckoe 3ansiTue Ne 6
«IIpUroToBJIeHNE PACTBOPOB»

Pewenue npaxmuko-opueHmuposanHulX pacdemuvlx 3a0anuti Ha pPAacmeopul, UCHONb3YeMble 6
OBLIMOBOU U NPOUBOOCBEHHOU 0ESIMENbHOCIU YeNl08eKA

3aHsATHE HaNpaBieHO Ha (OPMHUPOBAHME M 3aKpeIUIeHHE y OOydarolIMXCs 3HAHWN M HaBBIKOB IO
MIPaBUIILHOMY HCIIOJIB30BaHUIO PACTBOPOB, HEOOXOAUMBIX B OBITY M NPO(ECCHOHANBHON AEATEIbHOCTH, a
TAKKE YMEHUIO IPOBOJUTH PACUETHI, CBI3aHHBIE C IPUTOTOBJICHUEM PAaCTBOPOB PA3IMYHON KOHLIEHTPALMHA U

00BEMOM KUIKOCTH.

TunoBasi KOHTpPoJILHasi padora Ne 1

"CTpoeHue BelleCcTBAa M XMMUYeCKUe peakuuu''

BAPHUAHT 1
1. YcTaHOBHUTE COOTBETCTBHUE:
JJIeMeHT JuekTpoHHas popmyJia
1. AmoMuHUI A. 1s22s22p°3s?3p?
2. Kanmit B. 1s%2s22p%3s?
3. Cenen B.15%2s22p®3s%3p°3d1%4s24p*
4. Marnwuit I'. 1s225%3s23p%4s!

2. OnpeienuTe XMMUYECKUI HJIEMEHT 10 COCTaBy ero atoMa: 38p*, 50n’, 388 :

3. YcranoBuTe COOTBETCTBUE:

XUMHUYECKUH DIEMEHT CocraB aTOMa XUMHYECKOTO 3JIEMEHTA
A. cepa 1) 27 npoToHOB, 31 HEUTPOH, 27 PNEKTPOHOB
b. ko6anbT 2) 30 npoTOHOB, 35 HEUTPOHOB, 30 PIEKTPOHOB
B. muHk 3) 16 npoToHOB, 16 HEUTPOHOB, 16 >IEKTPOHOB
I'. xanprui 4) 20 npotoHOB, 20 HENTPOHOB, 20 IEKTPOHOB
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5) 27 npoTOHOB, 32 HEUTPOHA, 27 3IEKTPOHOB

6) 30 npotonoB, 30 HelTpoHOB, 30 FTEKTPOHOB

4. Tlonb3ysiCh MEPUOTUIECCKON TAONHIICH, ATe XapaKTEPUCTUKY XHUMHUYECKOMY 3JeMeHTy No26
10 IJIaHY:

a) Ha3BaHUE XMMHYECKOTO AJIEMEHTa, €T0 CHUMBOJT,

0) OTHOCHTEJIbHAS ATOMHASI Macca (OKPYIJIEHHO JIO IEeJIOT0 YUCIIa);

B) 3apsJl spa aToMa;

T') YUCJIO IIPOTOHOB M HEUTPOHOB B SIJIPE aTOMa;

1) 00II1ee YHCIIO IEKTPOHOB;

€) HOMEep MepHo/a, TPYIIIHI, TIOArPYIIIEI B KOTOPOM PACIIOJIOKEH XHMHUYCCKHUN JIIEMEHT;

) YUCJIO BAJICHTHBIX JJIEKTPOHOB;

3) YHCIIO0 HECTIAPEHHBIX AIEKTPOHOB;

€) CeMENCTBO JIEMEHTA

5. OnpenenuTe BUJ XUMUUECKOU CBSI3U B COSMHEHUSX:
a) N

6) NHs

B) CH4

r) HoS

n) HF.

6. CocraBbTe 3JEKTPOHHYIO U AJIEKTPOHHO-rpaduyeckyio GopMyny 3JeMEeHTa € MOPSIKOBBIM

HOMepoM 29.

7.Mcrionb3ys METOJ AJIEKTPOHHOTO OajaHca, paccTaBbTe KOAPPHUIIMEHTHI B YPaBHEHHIX PEAKLIUU.

OHpeI[eJ'II/ITe OKHUCJIUTCIIb U BOCCTaAaHOBUTCIIb.

HI + H,SO4 — 1> + HoS + H20
8. HammcaTh ypaBHEHHMs peakiuii MOHHOro oOMeHa (B MOJEKYJISpHOM, IMOJHONW HOHHOW H
COKpAIlleHHOH HOHHOH (opmax)
NaOH + CuSQO4 =
BaCl, + H,SO4 =

BAPHUAHT 2

1. YcTaHoBHUTE COOTBETCTBUE:
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DJIeMeHT DileKTpoHHasA GopMmyJia
1. Bop A. 1522s?2p?
2. bpom B. 1s%2s!
3. docdop B. 1522s22p°3s23p?
4. Jlutuit I'. 1522522p®3s23p®3d!4s24p®

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

3. YcTraHoBUTE COOTBETCTBHUE:

XHUMHUYECKUH DIEMEHT CocTaB aTOMa XUMHYECKOT'0 3JIEMEHTA
A. apron 1) 19 mpotoHoB, 19 snexkTpoHoB, 20 HEUTPOHOB
b. 6pom 2) 7 1pOoTOHOB, 7 3JEKTPOHOB, 14 HEHTPOHOB
B. Azor 3) 35 npoToHOB, 35 3MEKTPOHOB, 45 HEHTPOHOB
I'. xkanuit 4) 40 nmpotoHOB, 40 351eKTPOHOB, 19 HEUTPOHOB
5) 18 npoToHOB, 18 31€eKTpOHOB, 22 HEUTPOHA
6) 7 IpOTOHOB, 7 IIEKTPOHOB, 7 HEUTPOHOB

4. Tonp3ysich MEepUOIUYECKON TaOnuIel, NaiiTe XapakTepUCTUKY XUMHUEeCKOMY siemMeHTy Nel3
IO TJIaHY:

a) Ha3BaHME XMMHUYECKOI0 AJIEMEHTa, €T0 CHMBOJI,

0) oTHOCHUTENIbHAs aTOMHAs Macca (OKpYrIE€HHO J0 IEJI0T0 YHCa);

B) 3aps]l Apa aToMa;

T') YUCJIO MPOTOHOB U HEUTPOHOB B sIJIpE aTOMa;

1) 00I1Iee YHCIIO SJIEKTPOHOB;

€) HoMep MepHoa, IPYIIIbI, TOATPYIIE B KOTOPOM PACIIOI0KEH XUMUYECKHI 3JIEMEHT;

) YMCJIO BAJICHTHBIX 2JIEKTPOHOB;

3) YMCJIO HECTIAPEHHBIX AIEKTPOHOB;

€) CeMEeNCTBO JIEMEHTA

5. OmpezennTe BUJ XUMHUYECKOU CBSI3H B COCTUHECHUSX:
a) SOz

0) Br

B) N2

r) CaCly

1) H20.

6. CocTaBbTe DJIEKTPOHHYIO U 3JIEKTPOHHO-Tpaduyeckyo (opMyily 3JIeMEHTa C HOPSAKOBBIM

Homepom 30.
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7.Mcnionb3ys METOJ DIIEKTPOHHOTO OajaHca, paccTaBbTe KOXPGUIIUEHTH B YPAaBHEHUSIX PEAKIIUN.

Onpe;[eJmTe OKHCJINTECIIb U BOCCTAHOBUTCIIb.

H2S + KCIO; — S + KCI + H20

8. Hamucate ypaBHEHHS peakmuwii HWOHHOTO oOMeHa (B MOJICKYJSIDHOW, TIOJHOW HWOHHOW H
COKpAIEHHOW HOHHOH (opMax)
Na,CO3z + HNO3 =
HCI + Ba(OH); =

3aganus ais ouenku ocsoenusi PA3JIEJIA 2

OO0yuaromuiics T0KEeH

3Hamy:

— O XMMHYECKOM COCTaBJIAIOIIEH €CTECTBEHHOHAYYHON KAPTUHBI MHUPA, POJIM XUMHH B TIO3HAHUU
SBJICHUH TPUPOAbl, B (OPMUPOBAHUU MBIIUIEHUS U KYIbTYpPbl JIMYHOCTH, €€ (PYHKIHOHAIBbHOMN
IrPaMOTHOCTH, HEOOXOOMMOW JUIsl pElIeHUs MPAaKTHYECKUX 3aJad M HKOJOTHMYECKH OO0OCHOBAHHOIO
OTHOIIEHUSI K CBOEMY 3/I0POBbIO U MPUPOJIHOI cpere;

— KJIaccu(UKalKio, MapKUPOBKY U (DU3MKO-MEXaHMYECKHE CBOWCTBA KOHCTPYKUMOHHBIX U
MHCTPYMEHTAJIbHBIX MaTepUasoB;

ymembs:

— BIAJETh CUCTEMOW XMMHUYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarollfe MOHSTUS
(XMMHYECKHUI JIEMEHT, aTOM, 3JICKTPOHHAs 000J04Ka aTtoma, S-, p-, J-3JIeKTPOHHBIE OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIM 00beM, YIIIepOIHBIN CKeTeT, PyHKIMOHATbHAS TPYIINa, PaJAuKal, H30Mepus,
M30Mepbl, TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YIJIEBOIOPO/bI, KUCIOPOI- U a30TCOAEpKAIlle COSAUHEHUS,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBa (YIJI€BOIbI, KUPbI, OCIKHU), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCIUHEHMSI, KPUCTAIJIMYECKas pelIeTKa, TUIbl XUMHUYECKUX peakUuui
(OKHCIIUTENBHO-BOCCTAHOBUTENBHBIE, 2K30-M JHAOTEPMUUYECKUE, PEAKIMd HOHHOTO OOMEHa), pacTBop,
ANEKTPOJIUTBI, HEDIEKTPOIUTHI, AJIEKTPOJUTUYECKAsT TUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBHUTEIb,
CKOPOCTh ~XMMHYECKOW peaklIHH, XHMHUYECKOe paBHOBECHE), TEOpPUM M 3aKOHBI  (Teopus
ANEKTPOJUTUYECKONW Jucconuanuy, nepuoanueckuii 3axkoH JI.MI. MeHnaeneeBa, 3akOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHH, (PAKTOJIOTUYECKHE CBEACHHUS O CBOWCTBAX,
COCTaBe, MOJYYCHWU KM OE30MaCHOM HCIOJIb30BAHUU BAXKHEHIINX HEOPTaHMYECKUX M OPTraHUYECKUX

BCIIICCTB B 6BITy u HpaKTHQCCKOﬁ ACATCIIBHOCTH YCJIOBCKA,
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— BBISABIATH XapakTEpHbIE NPHU3HAKKM W B3aUMOCBS3b HM3YUCHHBIX TOHSATUN, TNPUMEHSTH
COOTBETCTBYIOIIME TOHSATUS MPU OMUCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB M HUX NPEBPALLCHUN; BBIABISATh B3aUMOCBSI3b XHUMHUYECKUX 3HAHUW C TIOHATUSMUH U
MPEACTABICHUSMU JPYTUX €CTECTBEHHOHAYYHBIX MTPEJIMETOB;

— HCMOJIb30BaTh ~ HAUMEHOBAHHUS  XUMHUYECKUX  COCAMHEHUN  MEXKIYHApOJHOTO  COI03a
TEOPETUYCCKOW W TPHKIATHOW XUMHH, COCTABIITH (DOPMYJBI HEOPraHWYCCKUX BEIIECTB, YPAaBHCHHS
XUMUYECKUX PEaKIHi, OOBACHATH WX CMBICH; IOATBEPKJIATh XapaKTepHbIE XWMHUUYECKHE CBOWMCTBA
BEIIIECTB COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMU U 3aMUCAMH YPAaBHEHUN XUMUYECKUX PEAKITU;

— YCTaHABIMBAaTh MPUHAJICKHOCTh W3YYCHHBIX HEOPTaHUYECKHUX BEIICCTB K OTMPEIEICHHBIM
KJIaccaM M TpynnaM COEIUHEHHUH, XapaKTepHU30BaTh MX COCTAaB M BAXKHEWINIHME CBOMCTBA; OMNPEACIATH
BUJBl XMUMHYECKHUX CBsize  (KOBaJIGHTHAas, WOHHAs, METaJUIMYecKas, BOJOpPOJHAs),  THIIbI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KIACCU(PUITUPOBATH XUMHUECKHUE PEAKITUH;

— BJaIeTh OCHOBHBIMH METOJAaMU HAyYHOTO TIO3HAHHUS BEIIECTB M XHMHUYECKHX SBICHHUI
(HabmroieHue, u3MepeHue, IKCIEPUMEHT, MOICTTUPOBAHHE);

— TMPOBOJUTH PACUYEThI MO0 XUMHUYECKUM (QOpMyJaM W YPaBHCHHMSIM XUMHUUYECKHX PEAKIUH C
WCIOJIb30BAHMEM (PU3UYECKHX BEJWYHMH, XapaKTEPU3YIOIIMX BEIIeCTBA C KOJWYECTBEHHOW CTOPOHBI:
Maccel, oObemMa (HOpMaJibHbIE YCJIOBHS) Ta30B, KOJMYECTBAa BELIECTBA; MHCIIOJIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS JUIS NPUHATUSA PELICHUM B KOHKPETHBIX JKW3HEHHBIX CUTYalMSIX, CBSI3AHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM;

— IUIAHUPOBATH U BBIIOJIHATh XUMUYECKUN 3KCIEPUMEHT; pelaTh 3KCHEPUMEHTAIbHBIE 3aa4l
nmo temMaMm "Metamel" u "Hemeramibl") B COOTBETCTBHU C NPAaBUJIAMH TEXHUKH O€30TACHOCTH TIPH
oOpallleHHH C BElIeCTBaMU U J1JaOOpaTOpHBIM 000pYIOBAaHUEM; IPECTABIATh PE3YIbTAThl XUMHUUYECKOTO
SKCIEpPUMEHTa B (JOpMe 3alUCH YPaBHEHHUI COOTBETCTBYIOIIMX peaklUil U GOpMyIHpoBaTh BHIBOJIbI Ha
OCHOBE 3THUX PE3YJbTATOB;

— aHaJIM3UPOBATh XUMHUYECKYI0 HMH(OpMAIHIO, MOIy4aeMyl0 W3 pa3HbIX HCTOYHHKOB (CpPEICTB
MaccoBoii nHpopmanuu, cetb UHTEpHET U Ipyrue);

— BBIOMpaTh CHOCOOBI BOCCTAaHOBJIGHUS M YIPOYHEHHUS W3HOIICHHBIX JeTajeil U HaHECeHUs

3alMUTHOTI'O IMMOKPBITUA ITPU pa3pa60TI<e TEXHOJIOTMYCCKOTO IMpoLecca.

Tunosbie BOpochI 1J1s1 YCTHOIO 0IIPoca
Tembl 2.1 @PU3nKO-XUMHYECKHE CBOMCTBA HEOPraHUYECKUX BelecTB
1. O6mue pusznueckre U XMMUYECKUE CBOMCTBA METAIIIOB.
2. CriocoObl MOJTy4yeHHs METaLIOB.

3. 3HaueHHE METAJIJIOB U HEMETAJIOB B mpupoAc U KUBHCACATCIILHOCTU YCJIOBCKAa U OPTraHU3MOB.
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4. Koppo3us METayuIoB: BHIbI KOPPO3HH, CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3HH.

5. O6mue pu3nuecKrne U XMMUYECKUE CBOMCTBA HEMETAIIIOB.

6. Tunuuneie cBoiictBa HemeTawios 1V - VII rpynm.

7 Omnpenenure U OMUIIMTE TEPMHUH <«AJIEKTPOOTPULATENBHOCTHY. Kakoe 3HaueHHe MMEET 3TOT
MO0Ka3aTesb JUIsl KIacCu(UKaLUY 3IEMEHTOB KaK HEMETaJlJIOB?

8 Urto HazbIBaeTCss OKCUIOM?

9 Kakue BemecTBa OTHOCATCS K Kiaccy OCHOBaHWH (TuapoxcuuoB)? Kakwe KHCIOTHI
COOTBETCTBYIOT YKa3aHHBIM OCHOBaHUSM?

10 OmpeneneHne MOHATHS «KUCIOTa»: JaiTe oOmyr0 GopmMyidy W Kiaccu(UKamus KHCIOT IO
COCTaBY aHMOHOB.

11 Tlpumepsl coyieoOpa3ylOmMX OKCHUIOB U  OOBSCHEHHE MeXaHu3Ma O00pa3oBaHUS
COOTBETCTBYIOIIUX COJIEH.

Ilpogheccuonanvno-opuenmuposannoe cooepiicanue

1. Kakue oOmme ¢usnyeckue CBOMCTBA XapaKTepHBI ISl OOJBIIMHCTBA KOHCTPYKLHOHHBIX
METaJIOB?

2. [louemy MeTayJIBl Yale BCETO MCMHOJIb3YIOT Uil U3TOTOBJICHUS HECYIIMX KOHCTPYKIHMM MaIlvH
U CTaHKOB?

3. Kakue wmarepuanbl, cojlepKaliye HEMETaJUlbl, HCHOJB3YIOTCS B MAIIMHOCTPOCHHM IS
YIIy4IIEHUS SKCIUTyaTallHOHHBIX Ka4eCTB MAIIUH?

4. 3ayeM Ba)XHO YYUTHIBATh CTOMKOCTH MAaT€pUAIOB MPOTHUB a0pa3sMBHOTO M3HOCA M CTapeHUs B
YCIIOBUSAX KCILTyaTauu?

5. Kak npumeHsieTcst HCToIb30BaHKE CIUIABOB U JISTUPYIOIIUX H00aBOK IS YIy4IlIEHUS! KauecTBa
CTaJIbHBIX 3arOTOBOK?

6. Ilouemy cHeuuMamMCTBI-TEXHOJIOTH 00s3aHBl  pa3dupaThcs B OpHUpoae  JePEeKTOB
KPUCTAIIMYECKUX CTPYKTYP METAIIOB?

7. OOBACHUTE OCHOBHBIE THIIBI CBAapOYHBIX OSJEKTPOJOB M IPHUCATOYHBIX MaTEepHaloOB,
UCIOJIb3YEMbBIX B IPOMBILIJICHHOCTH.

8. Uro Takoe MOBEPXHOCTHBIE NePEKThl M KaKOe 3HaUYE€HHUE OHM MMEIOT Mpu 00paboTke neraneit

MaIug?

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue
IIpakTyeckoe 3ansaTue Ne 9
«DU3UKO-XUMHYECKHE CBOMCTBA HEOPraHUYECKHUX BEIIECTB € Y4eTOM NMPO(ecCHOHATBLHOM

JACATECIbHOCTH»

31



Pewenue npaKkmuKo-opueHmupo6arHblX 3a0anull Ha CGOL?CWZGG, cocmae, nojlyyeHue u beszonachoe
UCNONb308AHUE BANCHEUUUUX HeopeanHu4eckKkux eewecme 6 6b1my u npoqbeccuonajzbnoﬁ odesimenbHOCMU
yejloeeKka

3aHsATHE HAmpaBIeHO Ha (OPMHPOBAHME YMEHHS AHAIM3UPOBATh M HMHTEPIPETUPOBATH
XUMMUYECKUE SBJICHUS U 3aKOHOMEPHOCTH, BOSHUKAIOIINE NpU paboTe ¢ MaTepuanaMu, 000py10BaHUEM U
CUCTEMAaMM MAaIIMHO-TEXHUYECKOTO Ha3HAUYEHHUS, a TAKXKE MPUMEHATh 3HaHUS O CTPYKTYpE U CBOMCTBaX
HEOPraHWYeCKUX BEIIECTB Ui pemeHus NpoPecCHOHANBHBIX 3a/a4, BO3HUKAIOUIMX B IIpoIecce

IMPOCKTUPOBAHUWSA, ITPOU3BOACTBA U O6CJ'IY)KI/IBaHI/I$I MalllMH 1 arperaTtoB.

Tunosbie BOMPOCHI JIsl YCTHOTO ONpoca
Temsl 2.2 UnenTudukanus HeOpraHM4ecKUX BellecTs
1 Kakue npu3Haku yka3bIBalOT Ha MpUCYTCTBUE CcynibdaToB (SO4%7) B pacTBOpe?
2 Kak ipoBecTH Ka4ecTBEHHBIN TecT Ha Haimumane xiopuaa (C17) B mpoOe pacTBopa?
3 Kakum criocobom ompeessieTcst IpucyTCTBHE HOHOB cepedpa (Ag™)?
4 B 4éM COCTOMT KaueCTBEHHAs peaki[us Ha KaTHOH Maprania (Mn?*)?
5 Korna ncnonb3yroT uHARKATOP GeHoN(TaTenH Ipyu MPOBEICHNN aHaInu3a COCTaBa BOIbI?

6 Kak o1leHUTh KOJMYECTBO MPUMECEH, COACPIKAITMXCS B BOJAOIIPOBOTHOM BojE?

TunoBasi KOHTPOJLHas padora Ne 2
"CBoICTBAa HEOPraHUYECKUX BellecTB'"
BAPHUAHT 1

1. JlaTh onpenesieHust OKCHAaM, KUCJIOTaM.

2. PacrmipenenuTh BelIeCcTBa Ha KUCJIOTHI, coyid, ocHoBaHus, okcuabl: Ca(OH)z, CuO , H2SOs,

CaS04, NaNOs, LiOH, ZnS.

3. HazoBurecoemunenus: Cu(NOs),, CuO, COz NaOH , SOz, H2SO., CaSO4, KOH, HCI,
HNOs3, CaO, KCI.

4. N3 3apanus Ne 3 Bpimuiute GOpMyIbl OKCHIOB.

5. CoctaBbTe POpPMYIBI CIEAYIOUUX COeAUMHEHUN: okcua azoTa (I), rumpokcun HaTpusd, cynbdar
Oapusi, OKCHJI MarHUs, XJIOPUJ ATFOMHUHUS.

6. Bropyto rpynny rnaBuyto noarpynmny B tadbnuue .M. Menaeneesa o6pa3yror?

7. Kak U3MeHsI0TCS METANIMYECKUE CBOMCTBA 3JIEMEHTOB C BO3PACTAHUEM HOMEPA TPYIIIbI?

8. HazoBurte 2 mIeI0YHBIX METAJIA.

BAPHUAHT 2

1. I[aTB OompeACICHUA IICJI0OYaM, COJISIM.
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2. PactipeenuTh BeliecTBa Ha KUCIOTHI, CONH ,ocHOBaHus, okcuabl: MgO, HaPO4, KOH, KNOs.

3. HazoBure coemunenus: KoO, P203 MgCly, HoSO3 H3POs,, Na,COs, Fe(OH)s, ZnO, H2SO4,
FeClsz, Ca(OH)2, NaNOs.

4. U3 3aganus Ne 3 Bprmumute GopMyitbl OCHOBaHUH.

5.CoctaBbTe (POpPMYJBI CIEAYIOIUX COCAMHEHWI: THAPOKCHA IIMHKA, OKCHJ AaJIOMHUHHS,
CEpOBOIOPOHASI KUCIIOTA, OKCUJ BOJOPO/a, HUTPAT MEIH.

6. [lepByro rpymy riaBHyto noArpymmy B Tadnune /.M. MenneneeBa o0pa3yror?

7. Kak u3MeHSI0TCS HEMETAJUIMUECKHE CBOICTBA 2JIEMEHTOB C BO3pacTaHUEM HOMEpPA IPYIIbI?

8. Hazosure 2 11e104HO-3eMENILHBIX METaJJIA.

3aganus ans ouenku oceoenusi PA3JIEJIA 3

OO0yuaromuiics T0KEeH

3Hamy:

— O XMMHMYECKOW COCTABJISIIOLIEN €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMHUH B IO3HAHUHU
SBJIGHUH TPUPOAbl, B (OPMUPOBAHUU MBIIIEHUS] W KYJIbTYpbl JMYHOCTH, €€ (YHKIIMOHAJIbHOU
IPaMOTHOCTH, HEOOXOIUMOW JUIsl pElIeHUs TMPAKTUYECKUX 3a/Jad U DSKOJOTHYEeCKH OOOCHOBAHHOTO
OTHOIIEHUSI K CBOEMY 3/I0pPOBbIO U MIPUPOJIHOM cpernie

ymembs:

— BIAQJETh CUCTEMOM XMMHMYECKUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarollue MOHSTHUS
(XMMUYECKHUI IEMEHT, aTOM, 3JCKTPOHHAs 000JI0YKa aTtoma, S-, p-, d-3JIeKTPOHHBIE OpPOMTAIN aTOMOB,
HOH, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00bEM, YIIIepOIHBIN CKeeT, PyHKIMOHAIbHAS IPYIINa, paJnuKall, H30Mepus,
M30Mepbl, FTOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIIEBOAOPOIbI, KUCIOPOI- U a30TCOAEpKAIlUe COSIUHEHUS,
OMOJIOTMYECKH aKTHUBHBIC BEIeCTBa (YIJI€BO/Ibl, JKUPbI, OCIKH1), MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCIUHEHMS, KPUCTAIJIMUECKas pelIeTKa, TUIbl XUMHUYECKUX peakUuui
(OKMCIIUTENBHO-BOCCTAHOBUTEINIBHBIC, 3K30-H SHAOTEPMUYECKUE, PEAKIMU HOHHOrO OoOMEHa), pacTBOD,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTBI, AJIEKTPOJIUTUYECKAs TUCCOLMALUS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKON peaKkiuu, XUMHUYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI (TCOPHS XMMHUYECKOTO
CTpO€HMsI opraHuyeckux BemectB A.M. byrnepoBa, Teopusi 3JEKTPOJMTUYECKOW UCCOLMALUU,
nepuoauueckuii 3akoH J[.M. MenneneeBa, 3ak0OH COXpaHEHHUSI MaCChl), 3aKOHOMEPHOCTH, CUMBOJIHYECKUH
S3bIK  XUMUH, (PAKTOJIOTHYECKHE CBEIEHHS O CBOMCTBAaX, COCTaBe, IMOJy4eHHH U Oe30MacHOM
WCIOJIb30BAHUN BaXHEHIIMX HEOPraHUYECKHMX W OPraHMYECKHUX BEIIeCTB B OBITY U MPaKTHYECKOU
JEeSTEIbHOCTH YEJIOBEKA;

— BBISABIATh XapaKkTEpHbIE TMPHU3HAKA M B3aUMOCBSI3b W3YYEHHBIX T[OHATUH, MPUMEHATH

COOTBCTCTBYHOIIHUEC IOHATUA HPU OIMMCAHUH CTPOCHUA U CBOICTB HCOPTaHNYCCKUX U OPraHUYCCKUX
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BEIIECTB M MX MPEBPAIICHUNA; BBISBIATh B3aUMOCBSI3b XHUMHUYECKHMX 3HAHUM C TOHATHSAMU U
MPEJCTABICHUSAMU APYTUX €CTECTBEHHOHAYUYHBIX IIPEIMETOB;

— UCIIOJB30BaTh  HAWMMEHOBAHUS  XUMUYECKUX  COCIMHEHUM  MEXIYHAPOJHOIO  COKO3a
TEOPETUYECKON M MPUKIATHON XUMHUM U TPUBUAIBHBIC HAa3BaHHWS BAXHEHIIMX BEHICCTB (ITUJIEH,
aleTUJIeH, TIUIEPUH, PeHoI, GopMalbAETH, YKCYCHAs KUCIO0Ta, TIUIUH, YTapHbBIN Ta3, YIICKUCIBIN ras,
aMMUaK, raiieHas W3BeCThb, HETAlllCHAas W3BECTh, NMUTHEBAs COAA W JIPYTHX), COCTABIATH (DOPMYIIBI
HEOPraHMYECKNX U OPraHMYECKHX BEIIECTB, YPABHEHHS XUMHYECKUX PEAKIUU, OOBSICHATH UX CMBICI;
MOJITBEP)K/IATh XapAKTEPHbIE XMMUYECKUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCHEPUMEHTAMHU U
3alMCSIMU YPABHEHUN XUMUYECKUX PEAKIINI;

— YCTAaHaBJIMBATh IPUHAJIEKHOCTh M3YYEHHBIX OPraHMYECKHMX BEHIECTB K OMPEIAECICHHBIM
KJIaccaM M TpynnaM COEIMHEHUM, XapaKTepH30BaTh MX COCTAB U BAKHEHIIME CBOMCTBA; ONPEICIATH
BHJBl XMUMHYECKHX CBsi3ed  (KOBaJIGHTHAs, WOHHAs, METAJUIMYeCKas, BOJOPOJHAsS),  THIIBI

KPUCTAIIMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIMPOBATh XUMUYECKHE pEaKIIun

TunoBble BONPOCHI JIsl YCTHOT'O ONPOCa
Templ 3.1 Kinnaccugukanus, crpoeHre 1 HOMEHKJIATYPa OPraHu4YecKUX BellecTB
1. Knaccudukanus opraHu4ecKuX BEUIECTB IO CTPOEHHUIO YIJIEPOJHOTO CKeleTa W HaIU4vHuIo
(GYHKIIMOHATBHBIX TPYIII.
2. 3omepusi 1 U30MEPBHI.
3 Ou3MKO-XMMHUYECKHE CBONCTBAa (OCOOCHHOCTH KJIacCU(UKALUKU M HOMEHKJIATYpbl BHYTPH
KJlacca; TOMOJIOTHYECKHI paAn U obmas dopmyna; uzoMepus; (U3NUYECKHe CBOWCTBA; XUMUYECKUE

CBOMCTBA; CIIOCOOBI TIOJTYUCHHUS ):

3aganusa 179 ouenku ocsoennsi PA3JEJIA 4

OO6yuaromuiics JOJKeH

3HaAmMb:

— 0 XMMHYECKOH COCTaBJIAIONICH €CTeCTBEHHOHAYUYHON KapTHHBI MUPA, POJIU XUMHH B MO3HAHUU
SBJICHUW TPUPOABl, B (OPMUPOBAHWU MBIILIEHUSI W KYJIbTYPbl IJUYHOCTH, €€ (DYHKIIMOHAILHOU
IrPaMOTHOCTH, HEOOXOOUMOW JUIsl pElIeHUs MPaKTHUYECKUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOTHOU Cpee;

— KkinaccupuKaluoo, MapKUPOBKY M (U3MKO-MEXaHHMYECKHE CBOWCTBA KOHCTPYKIIMOHHBIX U
MHCTPYMEHTAJIbHBIX MAaTEPUAJIOB;

ymembp:
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— BJIQJETh CUCTEMOM XMMMUYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOIIUE MOHSTHUS
(XMMHYECKUI 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aToMa, S-, p-, d-3JIeKTpOHHBIE OPOUTANIN aTOMOB,
HOH, MOJIEKYJIa, BAJIEGHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBIN CKeNeT, (yHKINOHATBHAS IPYIIa, paJnKal, H30Mepus,
MU30MEPBI, TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- U a30TCOACPKALNE COCAUHEHUS,
OMOJIOTUYECKN aKTHBHBIC BEUIECTBA (YIIIEBOMBI, KUPHI, OCIIKH), MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE ~ CO€IUHEHMsI, KpPUCTAIJIMUECKas pEIIeTKa, TUIbl XUMHUYECKUX peakuui
(OKHMCIIUTENIbHO-BOCCTAHOBUTEINIbHBIE, 3K30-M SHAOTEPMHUUYECKUE, PEaKIUUd HOHHOTO OOMEHa), pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTBI, AJIEKTPOJUTUYECKAs TUCCOLMALIUS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOM peakluu, XUMHUYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI (TEOPHS XMMHUYECKOTO
CTpoeHusi opraHuueckux BemectB A.M. byrnepoBa, Teopus >3IEKTPOIMTUYECKON AUCCOIMALINM,
nepuoauueckuii 3akoH .M. MenneneeBa, 3ak0H COXpaHEHUSI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3bIK XUMUH, (PAKTOJOTHYECKHE CBEIEHHS O CBOMCTBaX, COCTaBe, IOJIy4eHHH U 0Oe30MacHOM
WCIOJIb30BAHUN BaXHEHIIMX HEOPraHW4YeCKMX W OpPraHMYecKUX BEIIECTB B OBITY M TNPaKTUYECKOU
JESTEIIbHOCTH YEJIOBEKA;

— BBIABIATH XAPAKTEPHbIC MPU3HAKA M B3aUMOCBS3b M3YYCHHBIX IIOHATUH, IPUMEHATH
COOTBETCTBYIOIIME IOHATHS IPU ONUCAHUM CTPOCHHS M CBOWCTB HEOPTraHUYECKHX M OPraHMYECKUX
BEIIECTB M HUX MPEBPALICHUH; BBIABIATh B3aUMOCBSI3b XHMHYECKUX 3HAHMM C TOHATUSAMM H
IIPEICTaBICHUSMH IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

— HCIIOJIb30BaThb  HAaWMEHOBAHUS  XMMHMYECKUX  COCIMHEHHMH  MEXAYHapOIAHOIO  COI03a
TEOPETHUYECKOW M NPUKIAJAHOM XMMUM W TpPUBHAIbHBIC HA3BaHUSA BAKHEHIIUX BEIIECTB (ITUJIEH,
alleTUIEH, TIMLIEpHH, GeHo, GopMalIbIeTu, YKCYCHas KUCIIO0Ta, IIMLUH, YTapHbIi ra3, yriaeKucibli ras,
aMMMaK, TraileHas M3BeCTb, HErauleHas H3BeCTb, IHUThEBAas COJAa U JPYTUX), COCTABIATH (HOPMYyIbI
HEOPraHMYeCKUX U OPraHUYECKUX BELIECTB, YPABHEHUS XUMHUYECKHUX PEAKIMH, OOBACHATH MX CMBICI;
MIOATBEPKIATh XapaKTEPHbIE XMMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMM JKCIIEPUMEHTAMH H
3alUCAMM YPAaBHEHUN XUMHUUYECKUX PEAKLUM;

— YCTaHaBIMBAaTb IPUHANIECKHOCTh W3YUYEHHBIX OPraHUYECKMX BEIECTB K OINPEACICHHBIM
KJlacCaM M TpylnaM COEIMHEHUH, XapaKTepU30BaThb UX COCTAaB M BAXKHEHIINE CBOWCTBA; ONPEIENATH
BUJBl XMMMYECKMX CBA3eM  (KOBaJleHTHas, MOHHAas, MeTaJuIMyecKas, BOJIOPOJHAs),  THIIbI
KPUCTANIMYECKUX PELIETOK BEUIECTB; KJIacCu(PUIMPOBATh XUMUYECKHUE PEAKIIUY;

— BIIQJCTh OCHOBHBIMH METOJAaMH HAYYHOI'O IIO3HAHMUS BEIIECTB M XUMHUYECKHX SBICHUI
(HabiroieHne, u3MepeHne, HIKCIIEPUMEHT, MOIEITHPOBAHUE);

— IJIAaHUPOBATh U BBINOJHATh XMMHUYECKUN 3KCIIEPUMEHT (IIPEBPAIICHUs] OPraHNYECKUX BEILIECTB

IpHU HAarp€BaHuu, MOJIy4YCHUC 3TUJICHA U U3YUCHUC IO CBOI>'ICTB, Ka4YCCTBCHHBIC PCAKIIMU HA AJIbACTUMBI,
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Kpaxmall, YKCYCHYIO KHCJOTY; JeHaTypamusi O€JIKOB NpU HArpeBaHWH, [BETHBIE PEAKIUU OEJIKOB;
IIPOBOJUTH PEAKLIUHU HOHHOTO 0OMEHA, OIIPENENSTh CPENY BOJIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMM Ha
cynb(dar-, kapOOHAT- U XJIOPUA-aHHOHBI, HA KATUOH aMMOHHUS; PelIaTh SKCIEPUMEHTAIbHbBIC 3aa4l 110
teMaM "Mertamnel" u "Hemeramibl") B COOTBETCTBUM C IpaBWJIAMU TEXHUKU OE30MACHOCTH IIPU
oOpalieHny ¢ BenlecTBaMU M J1a0OpaTOpPHBIM 000pYJOBaHUEM; MPEACTABIATH PE3YIbTaThl XUMHUYECKOTO
JKCIEPUMEHTa B (JOpME 3aIUCH YPaBHEHUH COOTBETCTBYIOIIMX pEaKUUi U (OpMYIHpOBaTh BBIBOJIBI Ha
OCHOBE JTHX Pe3yJbTaTOB;

— aHaJIM3UPOBATHh XUMHUYECKYI0 HMH(}OpMalMIo, MOIy4aeMyl U3 pa3HbIX MCTOYHHMKOB (CpE/ICTB
MaccoBoil nHpopmanuu, cetb UHTEpHET U Apyrue);

— BbIOMpaTh CHOCOObI BOCCTAHOBJIEHUS M YINPOYHEHHUS HW3HOIIEHHBIX JeTajeil W HaHEeCEHUs

3aIUTHOTO MOKPBITHS TP pa3pabOTKe TEXHOJOTHYECKOTO MpoIiecca

Tunosble BONPOCHI JIsl YCTHOI'O ONPOCa
Tembl 4.1 Yri1eBoa0opoabl M UX NPUPOAHbIE HCTOYHUKH

1 Yro npencTaBisroT co0oi npeaenbHbie yriueroaopoasl? [IpuBeaure ooiiee Ha3BaHUE Kiacca H
CTPYKTYPHYIO (OpMyITy.

2 UYeMm OOBACHSIOTCS HEBBICOKHE TEMIEpaTyphl KHUIICHHWS U IUIABJICHUS HU3IIUX YJICHOB
TOMOJIOTHYECKOTO PsiJia aIKaHOB?

3 Uto takoe mapadun? B kakux o6sacTsax npuMeHsieTcs?

4 Yto 00111ero v pa3arMyHOTO B CTPOCHUHU AJIKEHOB U aJIKaHOB?

5 Uro Takoe nmonumepuszanusi? B kauectBe npumepa npuBeInuTe MOJIMMEPHU3AINIO STUIICHA.

6 Kak mosy4aroT STUIOBBIA CIIUPT U3 dTUJICHA?

7 Kakue yrineBoopo/isl Ha3biBatoTCs queHoBbIMU? [IpuBeauTe npumep.

8 3a cuér kakoro mpoliecca CHUHTE3HPYIOT HATypajdbHBIM U CHUHTeTHYeckuil kKayuyk? Kakue
HCXOJIHBbIE KOMIIOHEHTHI HEOOXOIUMBI?

9 Kakue coenquHeHus BXOASAT B FPYIITY alIKMHOB? YeM OHHM OTJIMYAIOTCS OT aIKEHOB?

10 OnumuTe IpOMBIILIEHHBIE CIIOCOOBI MOTYYSHHS alleTUIICHA.

11 Yto Takoe apomMaTuyecKue yrieBoJaopo il (apensl)? Kakue npu3Haku onpeaesnstoT apeHbl?

12 HazoBuTte 06nacTu mpuMeHeHHs 6€H301a B TPOMBIIIIIIEHHOCTH.

13 Kak ocymiecTBisieTcs mepexo/i OoT alkaHoB K apeHam? [IpuBenuTe cOOTBETCTBYIOMIMI MTPUMEP
nepexoja.

14 Ha3zoBuTe NpupoAHbIE HCTOYHUKH YTIEBOJIOPOAOB U OOBSCHUTE UX MPOUCXOKICHHE.

15 Yro BXOOUT B COCTaB MPUPOJHOTO Ta3a M MOMYTHHIX ra3oB? Kakue o0macTu mpuMeHEHUs

IIPUPOJHOTO Ta3za?
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16 KaxoBa mpupona mpoucxoxaenuss Heptu? Kakue ¢pakuuu BBIICISIOTCS NPH MEPBUYHOU
nepepabotke HepTH?

17 Kakue oTpaciiv MpOMBIIUIEHHOCTH aKTUBHO MOTPEOISAIOT MPOAYKTHI IEpepadOTKU yriis?

Ilpogheccuonanvno-opuenmuposannoe cooepircanue

1. Ponp opraHmueckux BeEHIECTB B  MPO(ECCHOHAIBHON  JCSATETLHOCTH  HMHXKEHEPOB-
MAIIMHOCTPOUTEIICH.

2. Kakue BWABI TUIACTMACC W PE3UHBI UCTOJB3YIOTCS B MAIIWHOCTPOCHUU JJISI M3TOTOBJICHHUS
KOPIIYCOB M 000JI04€eK AeTajneii?

3. JIyst 9ero uChoJb3yeTcs MOJINypeTaHOBas U MOJMAMUIHAS IUICHKA B 3aTUTHBIX MIOKPBITHSIX IS
METAJUTHICCKHX JeTaje MaluH?

4. [ToyeMmy KOMIIO3UTBI HA OCHOBE YIJIEPOTHBIX BOJIOKOH MOJIYYHIIA IIMPOKOE PACIIPOCTPAHEHHUE B
ABUAIMOHHON TEXHUKE U aBTOMOOHIICCTPOCHHUH?

5. UeM 00ycnOBIEHO aKTUBHOE BHEIPEHHE IJIACTMACCOBBIX TOJIIUITHUKOB CKOJIBKEHUS B3aMEH
TPaJUIIHOHHBIX OPOH30BBIX U JIATYHHBIX BTYJIOK?

6. [Touemy TeXHOJIOTH-MEXaHUKHU YYUTHIBAIOT MOKAa3aTeNb BOJAOHEIPOHUIIAEMOCTH U XUMUYECKOM
CTOMKOCTH JIJAKOKPACOYHBIX OKPBITUI?

7. MOXeT 71 MpoIecC YTHIIM3AIMKA OTPaOOTaHHBIX CMa304HO-oXJIaxaaronux xuakocteit (COX)
HaHectu ymiep0O skonoruu? Ilpemmokure BO3MOXKHBIE MEphI IO 3alIUTE OKPYKAIOIIEH Cpeabl OT

HeraTuBHOro Bo3aeiicTBusg orxonos COXK.

TunoBbie BONPOCHI /1JIsl YCTHOT'O ONpoca
Tempbl 4.2 OuU3NKO-XUMHYECKHE CBOMCTBA YIJ1€BOJIOPO/I0B
IIpogpeccuonanvno-opuenmuposannoe cooepiricanue
JlaboparopHoe 3ansiTue Ne 1
«O0HapysKeHHe yIJiepoJa U BOAOPOAA B OPraHnyeckom coeqnneHun. llpenenbHblie yriieBogopoabn»
3aHATHE HaNpaBICHO Ha O3HAKOMJIEHHE OOY4YalOIIMXCS C OCHOBHBIMHU BUIAaMHU YTJIEBOAOPO/IOB,
METOJIAMH MX MJICHTH(PUKAIIMK M CTTIOCOOaMHU MOJICITUPOBAHMS XMMHUYCSCKHX PEAKIUH, a TAKKe MPHOOpETEHUE
MPAaKTHYECKUX HABBIKOB MO TMPOBEJCHHUIO JTA0OPATOPHBIX OMBITOB M HAOIIOICHUIO CBOMCTB OPraHHUYECKUX
COeIMHEHUH, (hOPMHUPOBAHUE YMEHUI OIIEHUBATh BO3MOKHOCTH U OTPAaHUYEHUS IPUMEHEHHS YIIIEBOI0POJIOB

B HpO(l)eCCHOHaJILHOﬁ ACATCIIbBHOCTU TCXHUKOB-TCXHOJIOT'OB MAlIMHOCTPOCHU.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
JlaGopaTopHoe 3ansiTue Ne 2

«HenpenejabHble YI1eBOAOPOAbI PS/ia ITHIEHA)
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3aHsATHE HAPABICHO HA O3HAKOMIICHHE O0YJaIOMIUXCS ¢ (PU3UYECKIMU U XUMUYCCKIMH CBOMCTBAMU
HEeTpe/IebHBIX YIIICBOJIOPOIOB Psiia THJICHA, IEMOHCTPAIIMIO CIIOCOOOB MX TIOJIYUCHUS U M3YUYCHHUS BIIUSHHS
CTPYKTYPHBIX OCOOEHHOCTEN Ha PEaKIMOHHYIO CIOCOOHOCTh, 00y4eHHE HaBbIKaM 0€30MacHOr0 OOpaIeHus ¢
XUMHWYCCKUMH PCAKTHBAMU U O6OPYZIOBaHI/ICM, a TaKKC O3HAKOMJICHUEC C IPUMCHCHUEM HCEIPCACIbHBIX

YIJI€BOAOPOI0B B HpOI/I?:BOI[CTBeHHOI\/JI ACATCIIBHOCTU TCXHUKOB-TCXHOJIOT'OB MAIIMHOCTPOCHM .

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue
JlabopaTropHnoe 3ansTue Ne 3
«CBoiicTBa anieTUIEHA»
3aHATHE HAMpPABICHO Ha M3y4eHUE (PU3MUECKUX M XUMHUYECKUX CBOICTB alleTWUJIEHA, 3HAKOMCTBO C
O0COOCHHOCTSIMU €0 TOJY4eHUS U MCCIIEIOBAHUS KauyecTB, OOECHEUMBAIOIIMX LIMPOKOE MCIOJIb30BAHUE
alleTHJICHa B Ta30BOIl CBapKe W pe3Ke METAIOB, NMPUOOpEeTeHHe HABBIKOB O€30MacHOr0 oOpallieHusi C
arieTWIeHOM u  JabopaTOpHbIM  00OpPYJOBaHUEM, TMPHUMEHSEMBIM B  MPOGECCHOHATBHO-TEXHUIECKOM

ACATCIBHOCTH TEXHUKOB-TCXHOJIOI'OB MAIlIMHOCTPOCHU .

3ananus a5 ouenku oceoenusa PA3JIEJIA 5

OO0yuaromuiics T0KEeH

3HAMb:

— O XHUMHYECKOW COCTABJISIIONIEH €CTEeCTBEHHOHAYYHOW KapTHUHBI MUPa, POJIU XUMUU B TIO3ZHAHUH
SIBJICHUH TPUPOJbI, B (OPMHPOBAHMHM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOIUMOU JUIs pEIICHUS MPAKTUYECKUX 3a7a4 M OSKOJOTHYECKHM O0O0O0CHOBAHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U IIPUPOIHOM Ccperie;

ymemup:

— BJIQJIETh CHUCTEMOW XMMHUYECKHUX 3HAHUM, KOTOPas BKJIIOYAET: OCHOBOTIOJIATAIOIINE TOHSTHS
(XMMHYECKHI 3JIEMEHT, aToM, DJIEKTPOHHAs 000J04YKa aroma, S-, p-, O-3JICKTPOHHBIC OPOUTAIN aTOMOB,
MOH, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, CTENICHh OKUCIICHUS, XUMUYECKasl CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIM 00beM, YrIIepOIHBIN CKeTeT, PyHKIMOHAIbHAS TPYIINa, PaJAuKal, H30Mepus,
M30Mepbl, TOMOJIOTHYECKUH Psifl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO/- U a30TCOAEpKAINe COeUHEHUS,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBa (YIJI€BOJIbI, JKUPBI, OSIKHU), MOHOMED, TOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE ~ COCTUHEHMS, KpPUCTAIJIMYECKas pelieTKa, TUIbl XUMHUYECKUX peakluui
(OKMCIUTENBHO-BOCCTAHOBUTENBHBIE, 3K30-H JHAOTEPMUUYECKUE, PEAKIIMU HOHHOTO OOMEHa), pacTBOD,
ANEKTPOJIUTBI, HEDIEKTPOIUTHI, AJIEKTPOJIUTUYECKAsT TUCCOLMALUS, OKUCIUTENb, BOCCTAHOBHTEID,
CKOPOCTh XMMHUYECKOW pEeaKIuu, XUMHUYECKOE PaBHOBECHE), TEOPHH U 3aKOHBI (TCOPHS XMMHYECKOTO
CTpOeHMsI opraHuyeckux BemectB A.M. byrnepoBa, Teopusi 3JIEKTPOJUTUYECKOW JUCCOLMALUU,

HepI/IO,Z[I/I‘-ICCKI/Iﬁ 3aKOH I[I/I MeHneneeBa, 3aKOH COXpaHCHHUA MaCCBI), 3aKOHOMCPHOCTH, CHUMBOJIMYECKHUI
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S3BIK XUMUH, (PAKTOJIOTUYECKHE CBEICHHS O CBOWCTBAaX, COCTaBe, IIOJIYYCHHH U Oe30MacHOM
WCIOJIb30BAHUN BAXHEHIINX HEOPraHUYECKMX W OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYCCKOU
NEeSITEILHOCTH YEJIOBEKA;

— BBISABIATH XapakTEpHbIE TPU3HAKKM W B3aUMOCBS3b HM3YUYCHHBIX TIOHSTUW, TNPUMEHSTH
COOTBETCTBYIOIIME TOHSATUS MPU ONHUCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB M WX NPEBPAILCHUN; BBIABISTh B3aWMOCBSI3b XHUMHUYECKUX 3HAHUM C TIOHATUSMU U
MIPEACTABICHUSIMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

— HCTOJIb30BaTh  HAUMEHOBAHHUS  XUMHUYECKUX  COCAUHEHUN  MEXKIYHApOJHOTO  COI03a
TEOPETUYECKON M TMPUKIATHON XWMHUM U TPUBUAIBHBIE HA3BaHHWS BAXKHEHIIWX BEHIECTB (ITUJIEH,
aleTUJIeH, TIUIEPHH, PeHoJI, HOpMaNbAETH, YKCYCHAsl KUCIOTa, TIIUIUH, YTapHbBIN Ta3, YIICKUCIBIN Ta3,
aMMMaK, TraiieHas HW3BECTh, HETralleHash W3BECTh, NMHUTHEBAsi COJA W JAPYTHX), COCTaBIATH (POPMYIIBI
HEOPraHMYECKNX U OPTaHMYECKHX BEIIECTB, YPABHEHHS XUMHUYECKUX PEAKIUN, OOBSICHATH UX CMBICI;
MTOJATBEPIK/IaTh XapaKTEPHBIE XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIONIMMH JKCIIEPUMEHTAMHU U
3alUCSIMU YPABHEHUI XUMUYECKUX PEAKIINN;

— YCTaHABIMBAaTh MPUHAIJICKHOCTh M3YyYEHHBIX  OPraHUYECKUX BEMIECTB K OTMPEIEICHHBIM
KJlaccaM W TpylmnaMm COeIMHEHUH, XapaKTepu30BaThb MX COCTAaB M BaKHEHIIME CBONCTBA; OMPENENATh
BUJIBI  XMMHYECKHUX CBsi3ell  (KOBaJeHTHAas, HWOHHAs, METaJUIMYecKasi, BOJIOPOJHAs),  THUIIBI
KPUCTAJIMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIMPOBATH XUMUYECKHE PEaKIUu;

— BIIAQJETh OCHOBHBIMH METOJaMU HAY4YHOI'O T[I0O3HAHUS BEUIECTB M XUMHUYECKUX SIBJICHUN
(HabmroieHue, u3MEpeHue, SKCIEPUMEHT, MOJICTTUPOBAHHKE);

— IUJIAaHUPOBATH U BBIMIOJIHATH XUMHUUYECKUN SKCIIEPUMEHT (IIPEBpAIlleHUs] OPraHUYECKUX BEIIECTB
[IpY HAarpeBaHUHU, TOJYyYEHHUE FTHIIEHA M U3yYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMH HA aJIbICTHIbI,
KpaxMaj, YKCYCHYIO KHCJIOTY; JeHarypauus O€JKOB IpU HarpeBaHUM, [BETHbIC PEAKIMH OEIKOB;
MIPOBOJUTH PEaKLM HOHHOTO OOMEHa, ONIPENIeNsITh CPEey BOJIHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIMH Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS; PElIaTh SKCIEPUMEHTAIbHBIE 331a4 IO
temam "Meramiel" u "Hemeramibl"') B COOTBETCTBHM C MpPaBWIAMH TEXHUKH OE30MACHOCTH TIPH
oOpallleHHH C BElIeCTBaMU U J1TaOOpaTOpHBIM 000pYIOBAHUEM; TPEACTABIATH PE3YIbTATHl XUMHUUYECKOTO
SKCIIEPUMEHTa B (OpMe 3aliCH YpaBHEHHUN COOTBETCTBYIOIIMX peakiuii U GopMyIHUpOBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3YJbTATOB;

— aHaJIM3UpPOBATh XUMHUYECKYI0 WH(MOpMAIHIO, MOTy4aeMyl W3 Pa3HBIX MCTOYHHKOB (CPEICTB
MaccoBoii nHpopmanuu, cetb HTEpHET U Apyrue);

— coOmoaaTh MpaBWJIa SKOJOTHYECKH IIEIecO00pa3sHOro TMOBENEHUS B OBITY W TPYIOBOM

ACATCIIBHOCTH B LCIIAIX COXpPAHCHHUA CBOCTO 30POBbA U oxpyxcaromeﬁ HpHpOI[HOfI CpCabl, YUYUTBHIBATDH
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OIIaCHOCTH BO3IICI\/JICTBI/I$I Ha JXUBBIC OPraHU3Mbl ONPCACIICHHBIX BCIICCTB, INOHHWMASA CMBICII IMOKA3aTCIIA

MPEETbHOM.

TunoBbie BONPOCHI /1JIsl YCTHOTO ONpoca
Temsl 5.1 Cimprsl. Penou

1 KakoBa o6mast popmysia 0 JHOATOMHBIX CIIUPTOB?

2 CtpykrypHas popmyna MeTaHOJIa U ATAHOJIA.

3 Kakue THIBI XMMHYECKHX PEAKIMH XapaKTepHBI ISl OJHOATOMHBIX cruptoB? [lpuBeaute
MIPUMEPHI.

4 Kakwue omacHble 3(()EeKThl OKa3bIBAET YIOTPEeOIEHNE METaHOIa Ha 3JJ0POBhE YesloBeKa?

5 IIpuBeauTe MpUMeEpPhI HCIIOJTB30BAHMS METAHOJIA B TIPOMBIIIUICHHOCTH U OBITY.

6 Haiimure CXOJICTBO W pas3iuuMe MEXIY STHICHTIUKOJIEM M TIHUIECPUHOM IO (DU3HUECKUM
CBOMCTBaM.

7 TlpuBeauTe MPUMEPHI 00JIACTESH MPUMEHEHUS STUIICHTITKOJIS.

8 N3o0paszute cTpykTypHYIO hopMyIy GeHoa.

9 Ilouemy ¢eHOJT MPOSBIAET BEIPAKECHHBIC aHTUCENTHICCKHUE CBOMCTBA?

10 IlpuBenuTe mpuMepbl MUPOKOTO MPUMEHEHUS ()EHOJIOB B COBPEMEHHOM MPOMBIIITIEHHOCTH.

TunoBbie BONPOCHI /1JIsl YCTHOT'O ONpoca

Tembl 5.2 Aabaeruabl. KapoonoBbie kuca0Thl. Cii0xkHBIE PUPBI
1 Yto nmpeacTaBistoT coO0 aabAeTU IbI B KETOHBI?
2 B yem npuHIMNHAIBHBIC OTIIMYUS B CTPOCHHUH aJIbJCTHIOB U KETOHOB?
3 OnumuTe peakiuo cepedpsHOTro 3epKajia U €e MPUMEHEHHUE JUTsl pacliO3HABAHUS ajlbJACTU/IOB.
4 TTpuBeauTe peaKkIuu OKUCICHUS M BOCCTAHOBJICHUS (pOpMasIbIeTHa.
5 HazoBure chepsl npuMeHeHUs (hopMabaeruia, aleTalbIeriaa U aleToHa.
6 Hapucyiite ctpykTypHbIe (hOpPMYIIBI MypaBbUHOM U YKCYCHOM KUCIIOT.
7 OOBSICHUTE CYLIHOCTh PEaKluu 3TeprUPUKALUIU U €€ MPAKTUIECKOe 3HaYCHHE.
8 HazoBute 0CHOBHBIE 00JACTH MPUMEHEHHS] MYPaBbHUHON U YKCYCHOU KHUCIIOT.
9 Kak ycTpoeHo moroiiee AelicTBrue Mblia?
10 YTo 03HAYAIOT TEPMHUHBI «CTEAPUHOBAS» U «OJIEHHOBASH) KUCIOTHI?
11 Kakue mpo1ecchl MPOUCXOIAT MPU TUIPOIIH3E KUPOB?
12 Yto Takoe MaprapuH U KakuM o0Opa3oM OH MPOU3BOAUTCS?

13 Kakyto posb UrparoT cJIoxkHbIE 3(UPBI B IPUPOJIE U MUIIEBBIX MPOIYKTaX?

TunoBsie BONPOCHI AJIs1 YCTHOTO ONpoca
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Tembl 5.3 YriieBoabl

1 Yo Takoe yriaeBoabi?

2 HazoBure mpeacTtaBUTENel KaXIOW MOITrPYIIBI YTIEBOAOB (MOHOCAXapUIbl, AUCAXAPHUJIBI,
MoJicaxapuibl).

3 YeM paznuyaroTcsi MOHOCAXapu/Ibl, IUCaxXapuabl U MOJIMCaXapuibl?

4 Yro npencraBisieT coboii rirroko3a?

5 [IpuBeaure ypaBHEHUE PEAKIIMU BOCCTAHOBIJIEHUS TIFOKO3bI.

6 [IpuBemuTe MPUMEPHI PEAKITHIA OKUCICHHS TITFOKO3HI.

7 Kakue OnoxuMuyeckue GyHKIIMH BBIIOJIHSET TJIF0K03a B OpraHU3Me YyeoBeKa?

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

9 Uro Takoe caxapo3a? Hapucyiite e€ CTpyKTYpHYIO GOpMYITy.

10 Kakwue nmumieBbie MPOAYKTHI COJEPKAT OONIBIIOE KOJTUIECTBO Caxapo3bi?

11 Yro Takoe kpaxmai u nemtono3a? KakoBo nx 0CHOBHOE TIpeTHa3HAYCHHUE B )KUBOM mpupoie?

12 Kaxk mposiBIIsieTCsl Ka4eCTBEHHAS peakIis KpaxMaia ¢ Hojaom?

13 Kakne TeXHUYEeCKUE W OBITOBBIC MPUIIOKCHHS HAXO AT KpaxMall U IeJUTI003a?

14 B uéM COCTOMT SKOJIOTHYECKas MpoOJieMa HAKOIUICHHS OTXOJIOB OyMaru W JIpEBECHHBI,

COCTOAIUX MMPEUMYIICCTBECHHO M3 HGJ’IJ’IIOJ'IOSBI?

3ananus a9 oueHkn ocBoenusi PA3J/IEJIA 6

OOyuaromuiics T0KEeH

3HaAMb:

— 0 XUMHYECKOHW COCTABJISIONIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMUU B TIO3HAHUH
SIBJICHUH TPUPOJbI, B (OPMHPOBAHMHM MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOU
IPAMOTHOCTH, HEOOXOIUMOUM JUIsl PEIICHHS MPAaKTHYECKUX 3a7ad M HSKOJOTHYECKHM O0O0O0CHOBAHHOTO
OTHOIICHUSI K CBOEMY 3/I0POBbIO U NMPUPOIHON Cpere;

ymems:

— BJIAQJIETh CHUCTEMOW XMMHUYECKUX 3HAHUM, KOTOPas BKJIIOYAET: OCHOBOTIOJIATAIOIINE TOHSITHS
(XMMHYECKHI 3JIEMEHT, aToM, DJIEKTPOHHAs 000JI04YKa aroma, S-, p-, O-3JICKTPOHHBIE OPOUTAIN aTOMOB,
WOH, MOJIEKYJIA, BAJICHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTETIEHb OKUCIEHUS, XUMHUYECKas CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00beM, YIIIepOIHBIN CKeNeT, PYHKIMOHATbHAS TPYIINa, paJAuKal, H30Mepus,
M30MEpbl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJIE€BOJOPO/IbI, KUCIOPOI- U a30TCOIepKaIllNe COETUHEHNUS,
OMOJIOTMYECKH aKTUBHBIC BEIIECTBA (YTIEBOIBI, JKUPBI, OCJIKH), MOHOMED, IOTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE  COCAMHEHMS, KPUCTAJUIMYECKass pEeUIeTKa, TUIBl XUMUYECKUX peaKUuui
(OKMCIUTENBHO-BOCCTAHOBUTENBHBIE, DK30-H JHAOTEPMUYECKUE, PEAKIMU HOHHOTO OoOMEHa), pacTBOD,

QJICKTPOJIATBI, HEIJICKTPOJIUTBI, JJICKTPOJIMTHYCCKAs Aucconranusi, OKHUCIUTCIIb, BOCCTAHOBUTCIIb,
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CKOPOCTh XMMHMYECKON peaKkluu, XUMHUYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI (TEOPHS XMMHUYECKOIO
CTpoeHusi opraHuueckux BemectB A.M. byriepoBa, Teopus 3JEKTPOIMTUYECKON AHCCOIMALINH,
nepuoauueckuii 3akoH .M. MenneneeBa, 3aK0H COXpaHEHUSI MACChl), 3AKOHOMEPHOCTH, CUMBOJIMYECKUI
S3bIK  XUMHUH, (PAKTOJOTUYECKHE CBEICHHS O CBOMCTBAaX, COCTaBe, IIOJIy4eHUH U 0Oe30I1acCHOM
WCIO0JIb30BAHUN BAXHEHIINX HEOPraHMYECKMX M OPraHUYECKUX BELIECTB B OBITY M NPAKTHUECKON
JESITEIbHOCTH YEJIOBEKA;

— BBIABIIATH XapakTEpHbIE MPU3HAKK M B3aUMOCBSI3b W3YYEHHBIX IIOHATUH, IPUMEHATH
COOTBETCTBYIOIIME MOHATHS IPU ONUCAHUM CTPOCHUS U CBOWCTB HEOPTraHUYECKUX M OPraHUYECKUX
BELIECTB M UX [MPEBPALICHUI; BBIABIATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUM C TOHATUSAMH H
MPE/ICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

— WCIIOJIb30BaTh  HAWMEHOBAHUS  XUMMUYECKUX  COEJUHEHMHA  MEXAYHapOJHOIO  COI03a
TEOPETUYECKOW W TNPUKIAIHOW XUMUU M TPUBHAIbHbIE HAa3BAaHUS BaKHEWIIMX BEIIECTB (ITUJIEH,
alleTUJIeH, TIUIepuH, GeHo, popMalIbJIeTu]l, YKCYCHasi KUCII0Ta, TJIMLWH, YTapHBINA ra3, yrieKUCIbIi ras,
aMMuaK, ramieHasl HW3BeCTb, HETalleHas W3BECTb, NMUThEBAas COAAa W JPYIHX), COCTaBIATH (HOPMYIIbI
HEOPraHMYECKUX M OPraHWYECKUX BEIECTB, ypaBHEHUS XUMHUYECKUX peakUui, OOBSCHATH UX CMBICI;
MOATBEPXKIATh XapaKTEPHBIE XUMUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMM JKCIIEPUMEHTAMH H
3aMMCSIMU YPABHEHU XUMUYECKUX PEAKIIUN;

— YCTaHaBIMBAThb IPUHANICKHOCTh H3YYEHHBIX OPraHMYECKMX BEIIECTB K ONPEACICHHBIM
KJlacCaM M TpyINIaM COCIWHEHUH, XapaKTEpHU30BaThb MX COCTaB M Ba)KHEWINHE CBOMCTBA; ONPEACIATH
BUJBl  XMMMYECKMX CBA3€d  (KOBaJeHTHas, MOHHAas, MeTaJUIMYecKas, BOJOPOJHAsA),  THIIbI
KPUCTANINYECKUX PELIETOK BELIECTB; KJIacCu(PUIMPOBATh XUMUYECKUE PEAKLIUY;

— BJIQJCTh OCHOBHBIMH METOJAaMU HAY4YHOIO IIO3HAHUS BEIIECTB M XMMHYECKHUX SBJICHHUN
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOICITUPOBAHUE);

— IUIAHUPOBATh U BBINOJHATh XUMUUECKUI IKCIIEPUMEHT (IIPEBPALLCHHUSI OPraHMUECKUX BELIECTB
IIPY HarpeBaHMH, NOJYYECHHUE ITHIIEHA U U3YyYEHHE €r0 CBOMCTB, KAUECTBEHHBIC PEAKLIMM HA AJIbIETU/BI,
Kpaxmall, YKCYCHYIO KHCJIOTY; JeHaTypanusi O€JIKOB IpU HarpeBaHUM, I[BETHbIE pEaKIUHU OCNIKOB;
IIPOBOJIUTH PEAKI[MM HOHHOTO 0OMEHa, ONPEAEIATh CPEy BOJIHBIX PACTBOPOB, KAUECTBEHHbIE PEaKIUU Ha
cynbdar-, kapOoHAT- U XJIOPUI-AHUOHBI, HA KATHOH aMMOHHUS; pellaTh B COOTBETCTBMU C INpaBHIAMH
TEXHUKH O€30MacHOCTM MpH OOpalleHHd C BellecTBaMH M JaOOpaTOpPHBIM  000pPYyIOBaHHUEM;
MPEJCTaBIATh PE3YJIbTaThl XMMUUYECKOTO IKCIIEPUMEHTa B (hopMe 3allCH YPaBHEHUI COOTBETCTBYIOIIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3y/IbTaTOB;

— aHaATU3UPOBaTh XMMHUYECKYI0O MH(OPMAIUIO, MOJIy4yaeMyl0 U3 Pa3HbIX HCTOYHHKOB (CPEICTB

MaccoBoi nHpopmanuu, cetb UHTEpHET U ApyTHe).
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Tunosbie BONpPOCHI /151 YCTHOTO OIIPOCa
Tembl 6.1 AMUHBI. AMMHOKHCJIOTHI. Beakn

1 Yro Takoe amuHbI?
2 KakoBa O6uostornveckast poJib aMHHOB?
3 Kakue nmpo06sieMbl BOSHHKAIOT PU U30BITKE aMUHOB B OKpYXaroIien cpeie?
4 YT0 Takoe aMMHOKHUCIIOTHI?
5 Kakue ¢puznveckne CBOWCTBA MPUCYIA AMUHOKUCIOTaM?
6 Yrto Takoe MmenTH/IBI U KaK OHU (OPMHUPYIOTCS?
7 Ha3zoBute camble pacnpoCTpaHEHHbIE aMUHOKHCIIOTHI, YUaCTBYIOIIHME B TIOCTPOEHUH OeliKa.
8 Uro Takoe Oenkn? Kakue QyHKIMH BBHITIOTHSIOT OCIKH B KIIETKE?
9 Uro Takoe neHarypanus OeJIKOB U Kakue (aKTOphI BBI3BIBAIOT €E7?
10 Kakwie THIIBI XHMHYECKUX PEaKIUi XapaKTEePHBI U OSITKOB?

11 O6wsicHUTE MpoIiece rUAPoIu3a OEIKOB U €ro MPakTUYECKOe 3HaUEHUeE.

3ananus i oueHkn ocsoenusi PA3JIEJIA 7

OO0yuaromuiics T0KEeH

3Hamb:

— O XMMHMYECKOM COCTABJISIONIEH €CTECTBEHHOHAYYHOM KapTUHBI MUpPa, POJIU XUMHUH B IO3HAHUHU
SBJICHUH TPUPOAbl, B (OPMUPOBAHUU MBIIIICHUSI W KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHAJIbHOU
IrPaMOTHOCTH, HEOOXOOUMOW JUIsl pElIeHUs MPAKTHUYECKHUX 3aJad M HKOJOTHYECKH OOOCHOBAHHOIO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON Cpeae;

— KkiaccupuKaluoo, MapKUPOBKY M (U3MKO-MEXaHHMYECKHE CBOWCTBA KOHCTPYKUIMOHHBIX U
MHCTPYMEHTAJIbHBIX MAaTEPUAJIOB;

ymemu:

— BJAJIETh CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpPas BKJIIOYAET: OCHOBOIMOJATAIOIINE TOHSITHS
(XMMUYECKHUI 3IEMEHT, aTOM, 3JCKTPOHHAs 000JI0YKa aToma, S-, p-, d-3JIeKTPOHHBIE OPOMTAIN aTOMOB,
WOH, MOJIEKYJIA, BAJICHTHOCTb, 3EKTPOOTPULATEIBHOCTb, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBS3b, MOJIb,
MOJISIpHAsi Macca, MOJISIPHBIM 00beM, YIIIepOIHBIN CKeNeT, PYHKIMOHATbHAS TPYIINa, paJAuKal, H30Mepus,
M30MEpbl, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOI- U a30TCOIepKaIllle COeTUHEHNUS,
OMOJIOTMYECKU aKTUBHBIC BEIIeCTBa (YIJI€BOIBI, JKUPBI, OCIKHU), MOHOMED, OJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCAMHEHMS, KPUCTAJUIMYECKas pEUIeTKa, TUIMBl XUMUYECKUX pPEeaKUui
(OKMCIUTENBHO-BOCCTAHOBUTENBHBIE, DK30-H JHAOTEPMUUYECKUE, PEAKIIMU HOHHOTO OOMEHa), pacTBOD,
ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, AJIEKTPOJUTUYECKAsT UCCOLMALUS, OKHCIUTENb, BOCCTAHOBUTEID,
CKOPOCTh XMMHUYECKOW pEeaKiuu, XUMHUYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI (TCOPHS XMMHUYECKOTO

CTPOCHHA OPraHN4YCCKUX BCHICCTB AM. EYTJ'IepOBa, TCOpHUA BHCKTPOHHTHQCCKOIZ JucCconuanuu,
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nepuoanueckuii 3akon .M. MenneneeBa, 3aKk0H COXpaHEHUSI MACChI), 3AKOHOMEPHOCTH, CUMBOJIMYECKUIT
S3BIK XUMUH, (PAKTOJIOTUYECKHE CBEICHHS O CBOWCTBAaX, COCTaBe, IIOJIYYCHHH U Oe30MacHOM
WCIOJIb30BAHUN BAXHEHUIINX HEOPraHMYEeCKMX W OPraHMYECKUX BEIIECTB B OBITY WM MPAKTHYECKOH
NESITETLHOCTH YEJIOBEKA;

— BBISABIATh XapakTEpHbIE MPU3HAKK U B3aMMOCBSI3b HM3YUYCHHBIX TOHSATHUH, MPUMEHSThH
COOTBETCTBYIOIIME TOHSATUS MPU ONHUCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB M HUX NPEBPALICHUN; BBIABISITh B3aUMOCBSI3b XHUMHUYECKUX 3HAHUW C TOHATHUSMH U
MIPEACTABICHUSIMU JPYTHX €CTECTBEHHOHAYYHBIX MPEAMETOB;

— HCMOJIb30BaTh  HAUMEHOBAHHUS  XUMHUYECKUX  COCAUHEHUN  MEXKIYHApOJHOTO  COIO3a
TEOPETUYECKON M TMPUKIATHON XMMHM U TPUBUAIBHBIE HA3BaHHUS BAXKHEWIIMX BEIIECTB (STHIICH,
aleTuJIeH, TIUIEPUH, PeHoJI, GopMaNIbAETH I, YKCYCHAsl KUCIO0TA, TIIUIUH, YTapHbBIN Ta3, YIIEKUCIBIN ra3,
aMMHMaK, TalieHas W3BECTh, HETalleHass W3BECTh, MHUTHEBAs COJAa M JIPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHMYECKNX W OPTaHMYECKHX BEIIECTB, YPABHEHHS] XUMHUYECKUX PEaKIHi, OOBICHATh MX CMBICIH,;
MOJATBEPIK/IaTh XapaKTEPHbIE XMMUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMH JKCIIEPUMEHTAMH H
3alMCSIMU YPABHEHU XUMUYECKUX PEAKIINN;

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

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

— IUJIAaHUPOBATH U BBIMIOJIHATH XUMUYECKHUM SKCIIEPUMEHT (IIPEBpAIICHHs] OPIraHUYECKUX BEIIECTB
IIPY HarpEBAHMM, MOJTYYEHUE 3TUIICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIEC PEAKLUN HA aJIbJCTUIbI,
KpaxMaj, YKCYCHYIO KHCJIOTY; NeHarypauus OeIKOB IpU HarpeBaHUM, IBETHBIC PEAKIMH OEJIKOB;
MIPOBOJUTH PEaKIIMA HOHHOTO OOMEHA, ONPeIesITh CPEAY BOJIHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIMH 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 IKCIIEPUMEHTA B (hopMe 3alKcH ypaBHEHUI COOTBETCTBYIOIIMX
peakiuii 1 GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YNIbTATOB;

— aHaJIM3UpPOBATh XUMHUYECKYI0 WH(MOpMAIHIO, MOTy4aeMyl W3 Pa3HBIX MCTOYHHKOB (CPEICTB
MaccoBoi nHpopmaiuu, cetb IHTEpHET U ApyTrue);

— BBIOMpaTh CHOCOOBI BOCCTAaHOBIICGHUS M YIPOYHEHHWS W3HOIICHHBIX JeTajel U HaHECCHHs

3alMUTHOI'O MMOKPBITUA ITPU pa3pa60TKe TCXHOJIOTMYCCKOTO IMporecca.
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Ilpogpeccuonanvno-opuenmupogannoe cooepicanue
IpakTuyeckas padora Nel6
«CuHTe3, aHAIN3 U KJIaccu(puKanys BbICOKOMOJICKYJISIPHBIX COeJUHEHUI»

OchosHble  NOHAMUSL  XUMUU — BbICOKOMONEKVISAPHBIX —~ COCOUHEHUl:  MOHOMep,  NoauMmep,
CMPYKMYPHOE 36€HO, CMeNneHb NOIUMEPU3AYUU, CPeOHss MoaeKyaapHas macca. OcHoeHble Memoobl
CUHME3Aa 8bICOKOMONEKYIAPHBIX COCOUHEHUU — NOTUMEPUZAYUSL U NOJUKOHOCHCAYUSL.

O3HnakomaeHue ¢ 0Opazyamu NPUPoOOHLIX U UCKYCCMBEHHbIX B0JIOKOH, NIACMMACC, KAYYYKO8:
niacmmaccyl  (NOIUdIMULEH, NOAUNPONUTIeH, NOIUBUHUIXIOPUO,  NOAUCMUPOTN),  HAMYPATbHbIL U
cuHmemuyeckue Kayuyku (0ymaoueHosbvlil, XI10pONPeHOBblll U U30NPEHOBbIl), B0JIOKHA (HAMYpalbHble
(x10n0K, wepcmv, WENK), UCKYCCMBEHHble (ayemamHoe 60J10KHO,68UCKO3A), CUHMemuyecKkue (Kanpou u

J1a6CaH)

3aHATHE HaNpaBIICHO HA O3HAKOMJICHHE OOYJaromUXCS C OCHOBHBIMH TIOHSTHAMH XUMHHU
BBICOKOMOJICKYJSIDHBIX COCIMHCHUH M MeToJaMu WX cuHTe3a. OCBOCHHE KITIOYEBBIX XapaKTEPUCTUK W
0COOCHHOCTEH OTIEIBHBIX THIIOB TIOJIMMEPOB W BOJIOKOH, TPHUMEHSIEMBIX B MAIIHHOCTPOUTEIHLHON

IMPOMBIIIJICHHOCTHU U OBITOBOM XO3SIMCTBE.

KontpoabHnas padora Ne 3
"CTpyKTYypa U CBOMCTBA OPraHUYeCKHUX BellecTs"
1. B kaxom psoy opeaHu4eckux cOeOUHeHUll Haxo0amcs MoabKo Yene8000poobl:
a) C2H6, C4HS, C2H50H
6) CH3COOH, C6H6, CH3COH
B) C2H2, C3H8, C17H36
r) C6H5SNO2, CH2CI12, C3H7NH2

2. U3omepvt omauuaromes:
a) XUMHUYECKHMH CBOHCTBaMU
0) XUMHUYECKOH aKTHBHOCTHIO
B) (pU3NYECKUMH CBOMCTBAMU

r) XUMHUYCCKUM CTPOCHHUCM

3. B opeanuueckux coeOuHeHusx y2nepoo nposeisaem 6a1eHmHOCMb, PAGHYIO:

4. Vkascume peaxyuro paznoxcenus:
a) CH4 + CI2 —
6) CH2=CH2 + Br2 —
H2S04(x);150°C

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

5. T'uopoxcunvnyio epynny —OH codepacam:
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6. Qynkyuonanvuyro epynny — COOH coodeporcam monexynvi:

7. Hsoiinyto ce:a3vb cooeporcam mMonekynvl:

8. Aemop meopuu cmpoeHus opeaHuiecKkux cOeOUHeHuUlL:

9. Bewecmesa, umerowue 00OUHAKOBLIU KAYECMBEHHbIU U KOIUYECMBEHHbLU 2JIeMEeHMHbLL COCMA8, HO

pasiudHoe xumudeckoe cmpoernue, a C1e008amenbHo Uu pasiuvHsvle ceolicmea:

10. Peaxyus omwennenus 600bl — 3M0O PEaAKyUsL:

11. Obwas gpopmyna npedenvbHbix yenee000po00s - AlIKAHOB:
a) ChHazn
6) CnHan+2
B) ChH2-2
r) CnHn
12. Bewyecmeo, cmpykmypuas (popmyna Komopozo.
CH3-CH2-CH2-C=C- CiHZ — CH2 - CH3, na3piBaercs
CH2

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

') 3-METUJIOKTEH - 4

13. Peaxyus npucoeourenus 6000pooa — 3mo peaxyusi.

14. Obwasn ghopmyna HenpeodenvbHvlX Yei1e8000P0008 - ANKUHOB:
a) CnH2n
0) CnH2n+2
B) CnHon-2
r) CnHn

15. Hazeanue yeneeooopooa, cmerowezo popmyny CeHiz:

16. Obwas gpopmyna kapOOHOBLIX KUCIOM.:

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

18. Obwas gpopmyna npedenbHbIX 0OHOAMOMHBIX CHUPMOG:

19. Haszeanue coeounenus CHs — CHOH — CH>— CH3
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20. Bvicuteti kapOOHO80U KUCTOMOU A8ISeMC. Kucioma

21. Kanpou nonyuarom no peakyuu.

22. Benku nocmpoenvl u3 0Cmamrkos AMUHOKUCIOM, COCOUHEHHBIX MeXCOy COOOU.:
a) IPOCTHIMH CBSI3SIMU
0) MEeNTUIHBIMU CBSI3SIMU
B) aMUIHBIMU CBSI3SIMH

T') BOJIOPOJIHBIMU CBS3SIMHU

23. loausmunen nonyuaiom no peakyuu.

24. Opeanuueckue 6ewecmea, 6 MOJNEKYIAX KOMOPHIX Y21e8000POOHbIU PAOUKAL C8A3AH C

amuﬁoepynnoﬁ, Haswvlearom:

25. J[na nonyuenus cunmemu4eckoz2o Kayuyka no memooy Jlebedesa 6 kauecmee ucxoOH020 Cblpbs

ucnoavzyom cnupn.:

3ananus s ouenkun ocsoenusi PA3J/IEJIA 8
Tema 6.3 UnenTnduKanus opraHudecKux BelecTB, MX 3HAYEHUE U IPUMeHeHne B ObITOBOI
U NIPOU3BO/ICTBEHHOM JAeATeIbHOCTH YeJ10BeKa

OO0yuaromuiics T0KEeH

3HamMb:

— O XMUMHMYECKOW COCTABJISIIOLIEH €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIU XUMHUH B IO3HAHUHU
SBJICHUNA TPUPOAbl, B (OPMUPOBAHUU MBIIUICHUS W KYyJIbTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOOUMOW JUIsl pElIeHUs MPAKTHUYECKHUX 3a1ad M HKOJOTHYECKH OOOCHOBAHHOIO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CpeAe;

— KkiaccupuKaluoo, MapKUPOBKY M (U3UKO-MEXaHHMYECKHE CBOWCTBA KOHCTPYKUIMOHHBIX U
WHCTPYMEHTAJIbHBIX MAaTEPHAJIOB;

ymemup:

— BJAJIETh CUCTEMOW XMMHUYECKUX 3HAHUM, KOTOpPas BKJIIOYAET: OCHOBOIMOJATAIOIINE TOHSITHS
(XMMUYECKHUI 3IEMEHT, aTOM, 3JEKTPOHHAs 000JI04Ka aTtoma, S-, p-, d-3JIeKTPOHHBIE OPOMTAIN aTOMOB,
HOH, MOJIEKYJIA, BAJIEHTHOCTD, AIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAS CBA3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIM 00beM, YIIIepOIHBIN CKeNeT, PYHKIMOHATbHAS TPYIINa, paJAuKal, H30Mepus,
HA30MEPBI, TOMOJIOTHYECKUM PsAZl, TOMOJIOTH, YIJIIEBOJOPOIbI, KUCIOPOI- U a30TCOAEPIKALINE COCAUHEHHUS,
OMOJIOTMYECKH aKTUBHBIC BEIIeCTBa (YTIEBOIbI, )KUPBI, OEIKH ), MOHOMED, IOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE ~ COCIMHEHMS, KPUCTAJUIMYECKas PELIETKA, TUIIBI XUMHYECKUX peaKUun
(OKMCIUTENBHO-BOCCTAHOBUTENBHBIC, DK30-H JHAOTEPMUUYECKUE, PEAKIIMU HOHHOTO OoOMEHa), pacTBOD,
AJIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAs JHUCCOLMALHUs, OKHUCIUTENb, BOCCTAHOBHTEIIb,
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CKOPOCTh XMMHMYECKON peaKkluu, XUMHUYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI (TEOPHS XMMHUYECKOIO
CTpoeHusi opraHuueckux BemectB A.M. byriepoBa, Teopus 3JEKTPOIMTUYECKON AHCCOIMALINH,
nepuoanueckuit 3axkon .M. MennaeneeBa, 3akOH COXpaHEHUSI MACChI), 3AKOHOMEPHOCTH, CUMBOJIMYECKUN
S3bIK  XUMHUH, (PAKTOJOTUYECKHE CBEICHHS O CBOMCTBAaX, COCTaBe, IIOJIy4eHUH U 0Oe30I1acCHOM
WCIO0JIb30BAHUN BAXHEHIINX HEOPraHMYECKMX M OPraHUYECKUX BELIECTB B OBITY M NPAKTHUECKON
JeSITEIbHOCTH YEJIOBEKA,

— BBISABIATH XapakTEpHbIE TPHU3HAKKM W B3aUMOCBS3b HM3YUYCHHBIX TIOHSATUN, TMPUMEHSTH
COOTBETCTBYIOIIME MOHATHS IPU ONUCAHUM CTPOCHUS U CBOWCTB HEOPTraHUYECKUX M OPraHUYECKUX
BEIIECTB M WX TNPEBPALCHUN; BBIABISITh B3aUMOCBSI3b XHUMHUYECKUX 3HAHUNW C TIOHATHSMH U
MPE/ICTaBICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX IPEIMETOB;

— WCIIOJIb30BaTh  HAWMEHOBAHUS  XUMMUYECKUX  COEJUHEHMHA  MEXAYHapOJHOIO  COI03a
TEOPETUYECKOW W TNPUKIAIHOW XUMUU M TPUBHAIbHbIE HAa3BAaHUS BaKHEWIIMX BEIIECTB (ITUJIEH,
alleTUJIeH, TIUIeprH, GeHo, PopMalIbJIETu]l, YKCYCHasl KUCIO0Ta, TIUIUH, YrapHbIi ra3, yriekuciblii ras,
aMMuaK, ramieHasl HW3BeCTb, HETalleHas W3BECTb, NMUThEBAas COAAa W JPYIHX), COCTaBIATH (HOPMYIIbI
HEOPraHMYECKUX M OPraHWYECKUX BEIECTB, ypaBHEHUS XUMHUYECKUX peakUui, OOBSCHATH UX CMBICI;
MMOATBEPXK/1aTh XapaKTEPHbIE XMMUYECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U
3aMMCSIMU YPABHEHU XUMUYECKUX PEAKIIUN;

— YCTaHaBIMBATh INPUHAJIEKHOCTh U3YYEHHBIX HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB K
OIPENIETICHHBIM KJaccaMm M IpyIIaM COCIUHEHUM, XapaKTepU30BaTh UX COCTAB U BAaKHEHIIME CBOMCTBA;
OTpEENATh BHUJIbI XUMUYECKHX CBsi3el (KOBaJ€HTHAs, MOHHAs, METaJUIMYecKas, BOJOPOJIHAS), THIIbI
KPUCTAJIMYECKUX PEIIETOK BEIIECTB; KIACCU(PHUIMPOBATh XUMUYECKHE PEaKIIUU;

— BJAJE€Th OCHOBHBIMH METOJAaMHU HAy4YHOI'O II03HAHMS BEIIECTB M XUMHUYECKHUX SBJICHHUI
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOICITUPOBAHUE);

— MPOBOJIUTH pacueThl MO XUMUYECKUM (GOopMyJIaM U YpPaBHEHHSIM XHUMHYECKHUX PEaKIui C
WCIOJIb30BaHMEM (PU3UYECKUX BEIWYHMH, XapaKTePU3YIOIIMX BEIIeCTBA C KOJWYECTBEHHOW CTOPOHBI:
Maccel, oObemMa (HOpPMalbHbIE YCJIOBHS) Ta30B, KOJMYECTBAa BELIECTBA; MHCIIOJIB30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS Ul NPUHATUSA PELICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYalUsSIX, CBSI3AHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM,;

— IUIAHUPOBAThH U BBINOJIHATh XUMUYECKUHN SKCIEPUMEHT (ITPEBPAILIEHHS] OPTaHUYECKUX BEILIECTB
MIPU HarpeBaHHM, MOJTYYEHHE 3TUIICHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKLIMM Ha aJlbICTUIbI,
KpaxMaj, YKCYCHYIO KHCJIOTY; NeHarypauus OeIKOB IMpU HarpeBaHUM, I[BETHHIE PEAKIMH OEIKOB;
MIPOBOJIUTH PEAKIIMM HOHHOTO 0OMEHa, OTIPEAEIATh CPEY BOJIHBIX PACTBOPOB, KAUECTBEHHbIE PEaKIMU Ha
cynbdar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS; PElIaTh YKCIEPUMEHTAIbHbIC 3a/1a4H TI0

temaMm "Metamibl" u "Hemeramiel') B COOTBETCTBMM C NpaBUJIaMU TEXHUKH O€30IaCHOCTU TpHU
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oOpalieHny ¢ BeuIeCTBaMU M J1a00paTOpPHBIM 000pYJOBAHUEM; MPEACTABIATh PE3YIbTaThl XUMHUUECKOTO
SKCTIIEpUMEHTa B ()OpME 3alKcCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIHii U (HOpMYIHpPOBATh BHIBOJBI Ha
OCHOBE ATHUX PE3YJIbTATOB;

— aHaJIM3UPOBATh XUMHUYECKYI0 HMH(}OpMalMIO, MOIy4aeMyl U3 pa3HbIX MCTOYHHMKOB (CpPEICTB
MaccoBoi nHpopmanuu, cetb UHTEpHET U ipyrue);

— coOmomaTh TpaBWiIa SKOJOTHYECKH IEJIecO00pa3HOTO TOBEACHHS B OBITY W TPYIOBOM
JESITEIbHOCTH B LIEJSAX COXPAHEHMsI CBOErO 3JI0pPOBbS U OKpPY)KAIOLIEH MPUPOJHOM Cpeibl; YUUTHIBATH
OMAaCHOCTh BO3JICHCTBUSI HA KUBbIE€ OPraHU3Mbl ONPEJCIICHHBIX BEIIECTB, IOHUMAasi CMBICI MOKa3aTems
MpEeIEIbHON TOMyCTUMOW KOHIEHTPALINH;

— BBIOMpaTh CHOCOObI BOCCTAHOBJIEHHS M YINPOYHEHHS HW3HOIICHHBIX JeTajeil M HaHeCeHUs

3aIMUTHOTO MOKPBITHS TIPH Pa3padOTKE TEXHOJIOTUIECKOTO MpoIiecca.

TunoBble BONPOCHI JIs1 YCTHOI'O ONPOCa
Tembl 8.1 XuMHuYecKHe TEXHOJIOTHH B MOBCETHEBHON U MPodecCHOHATBLHOT 1esITeTbHOCTH
YyeJ10BeKa

1 Yto Takoe skoJ0THYECKH ienaecooOpasHoe noenenue? [IpuBenure nmpuMepsl TaKOTo
MTOBEJICHUS B IOBCEIHEBHOW JKU3HM.

2 Ha3oBuTe 0macHOCTH, BO3HUKAIOIIKE IIPU MOTAJaHUU B OKPYXKAIOUIYIO CPey YriIeBOIOPOIOB,
CHUPTOB, (EHOJIOB U XJIOPOPraHNUYECKUX COCIUHEHUH.

3 Kakue BpenHbIe BELIECTBA MOTYT COJIEPKAThCS B OBITOBOM XUMHUH U KaK U30€KaTh HETaTUBHOTO
BO3JICHCTBUS Ha 37J0pOBbE?

4 Kak xumus cBsizaHa ¢ obecriedeHreM dKojoruueckoit 6e3onacHoctu? [lpusenure npumepsl
9KOJIOTMUYHBIX PEIICHUI.

5 B uyem 3akiiouyaercs poib XMMHHM B COXPAaHEHHHM YHCTOM MUTHEBOIM BOABI U aTMOC(EpPHOTrO
BO3/ayXa?

6 IIpuBenuTe MpUMeEpsl HOBBIX MaTEpUasIOB, pa3pabOTaHHBIX XUMUKAMU, KOTOPBIE MOJIOKUTEIHEHO
MOBJIMSLIIM HA HKOJIOTHUIO.

7 OnuimuTe TEXHOJOTHIO IPOMBIIUIEHHOTO ToNMydeHus ammuaka (mpouecc ['abepa-boiia).

8 KakoBa posib XMHH B Pa3BUTUU MEIULIUHBI?

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue

1. Tlouemy m3ydeHue CBOUCTB pPabOYMX KUIKOCTEHM M CMa30K MMEeT Ba)KHOE 3HAYCHUE IS
HMH)KEHEpa-TEXHOJI0Ta MAaITUHOCTPOUTES?

2. Kakue HOBbIE MEPCHEKTUBHBIC KOHCTPYKIIMOHHBIE MAaTepPUAIIBI MOSBUINCH Onaroaaps ycrexam

COBpeMCHHOﬁ XUMHHU U MaTepI/IaHOBeZ[eHI/IH?

49



Ilpogpeccuonanvno-opuenmupogannoe cooepicanue
IIpakTuyeckoe 3ansitue Ne 18
«IIpumMeHeHre XMMHYECKHX BelleCTB M TEXHOJIOTH ¢ yueToM Oyaylueil npogeccCHOHAILHON
AeATEeJILHOCTH»

Iouck u aumanus Kelicog 0 ponu OPeAHUYECKOU XUMUU 8 peuleHuu npoodnem dHepeemuieckoll
bezonacHocmu, Co30aHUU  HOBbLIX MAMEPUANos, HOBbIX UCMOYHUKO8 JHepeuu (aivmepHamusHvle
ucmoyHuku 3Hepeuu). Illpeocmaenenue pe3yrbmamos pewleHusi Keucos 8 ¢opme MUHU-O0KIA0d C
npeszenmayueu

3aHsTHE HAPaBJICHO Ha PA3BUTHE Y OOYUAIOIINXCSl HABBIKOB CAMOCTOSTENILHOIO TIOMCKA, aHATIHN32
1 0000111eHs HHPOPMALIUH 110 aKTyaJIbHBIM BOIPOCAM MPUMEHEHHUS JOCTHKEHU OpraHMYecKod XUMHUN
B pCHICHWH TJO0AJIbHBIX TMPOOJEM COBPEMEHHOCTH, TAaKMX KaK OOCCICUYeHHE DSHEPreTHUECKON
0€3011aCHOCTH, CO37]aHHE HOBBIX MaTE€pUaJiOB M pa3paboTKa aJbTEPHATUBHBIX MCTOYHUKOB SHEPIHMH, HA
MOATOTOBKY oOydaronmxcsi K 3(p(eKTMBHOMY HCHOJIB30BaHUIO 3HAHMHA XUMHUH B IMPO(eCCHOHATHHON
JeATEeTbHOCTH TEXHUKOB-TEXHOJIOTOB, CTUMYITUPYS UX HHTEPEC K NHHOBAIIMOHHBIM MPOEKTaM U HayYHBIM

HU3bICKaAHHUAM.
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5 OHEHOYHBIE MATEPHAJIBI JIJISI TIPOBEJEHUS ITIPOMEXYTOYHOM
ATTECTALIUN

N3yuenne yueOHOTO IpeaMeTa OCYIIECTBISIETCS. B TEYCHHE JABYX 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).

JuddepeHnnpoBaHHBIA 3aUeT MPOBOIUTCS MO 3aBEPIICHUIO Kypca Y4eOHOTrO 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 /1Jisl OLEHKH YCBOEHHBIX 3HAHUI
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 BEIECTBA, COBpeMeHHast (POpMYyIUPOBKA U 3HAYCHHUE 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 U3MEHEHHMS CBOMCTB JIEMEHTOB B 3aBUCMMOCTHU OT TOJIOKEHHUS JIEMEHTA
B MEPUOUYECKOM TabuIIe.

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

9. ITpoTOHHO-HEUTPOHHAS TEOPHSI CTPOCHUS aTOMa U JIBOMCTBEHHAs IIPUPOJIA DJIECKTPOHA.

10. U30oTonbl. PagnoakTHBHOCTE.

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. KoBanieHTHas CBs3b, CIOCOOBI 00Opa30BaHMs KOBAJIEHTHOW CBS3H.

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

16. ArperatHbie cocTosiHHs BemiecTBa. OCOOEHHOCTH Ta3000pa3HOro, XKHUAKOTO U TBEPAOTO

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

CHUJIBHBIX U CJIa0BIX OJICKTPOJIMTOB.

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. DK30TepMHUYECKHE U DSHIOTEPMHYECKHE peakiuu. TerioBoil >PQPeKT XUMHYECKUX

peaKuui.

25.  OKMCIUTENbHO-BOCCTAHOBHUTENbHBIE  peakuuu. CreneHb  okuciaeHus.  Meton

AIEKTPOHHOTO OajaHca i COCTABICHUS YPAaBHEHUH OKUCITUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

26. ®U3NYECKUE U XUMHUYECKHE CBOMCTBA METAIJIOB.
27. B3auMOJIeiCTBME METAJIOB C COJITHOW, CEPHOM, a30THOW KHUCIOTaMU.
28. OCHOBHBIE BH/JIbI KOPPO3UU METAJLIOB.

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

3aI0UTHBIC IIOKPBITHUA.

Mmacc.

30. ®usuueckye U XUMUYECKUE CBOMICTBA HEMETAILIOB.
31. OKHUCIUTENBLHBIE U BOCCTAHOBUTEIILHEIE CBOMCTBA HEMETALIIOB.

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 XUMHYECKOH PCaKIuu.

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 BCIICCTBA.

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. Knaccugukanusi OpraHn4ecKuX BELIECTB 10 CTPOCHUIO YIIIEPOJHOrO CKeJeTa M HAIMYUIO

(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 psim, H30OMEPHs, HOMEHKJIAaTypa u oOmas ¢opMmylia aaKaHOB.

du3nyueckre CBOMCTBA aJJKaHOB.
15. DneKTpoHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI METAHA.
16. XuMuueckue CBOMCTBA aJIKaHOB: TOPEHUE, 3aMENIEHUE, PA3JIOKEHUE, JETUIPUPOBAHUE.

17. HaxoxaeHue B MpUpoJie U MPUMEHEHUE MPEAEIbHBIX YIIIeBOAOPo10B. 16. HoMenknaTypa

" U30MEPUA HUKITOAIKAHOB.

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

®u3nyecKnue CBONCTBA aTKEHOB.
19. DneKkTpoHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI ATHUJICHA.

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

STHJIEHA.
21. IlonsiTHe 0 IUEHAX KaK YrJIeBOJAOPOJaxX C IByMs IBOMHBIMU CBSI3SIMHU.

22. Xumuueckue cBoiictBa OyramueHa-1,3 u m3omnpeHa: oOeciiBeunBaHue OPOMHOM BOJIBI U

NoJIMMEpHU3alus B Kay4yKH.

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

CHUHTCTUYCCKOI'O KaydyKa.

24. Tomonoruueckuil psj, u30MepHs, HOMEHKIaTypa u oOmas ¢opMyna ajlKkWHOB.

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 alCTUJICHA.

27. DnexTpoHHOE ¥ MPOCTPAHCTBEHHOE CTpOEHHE OeH301a.
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28.

dusnueckue W XUMHUYECKHE CBOWCTBAa OCH30Ja: TOpEHHE, PEeaKIHHU 3aMEelICHHUS

(rasoreHMpoBaHUE, HUTPOBAHUE).

29.
30.
31.
32.
33.

[Tpumenenue 6en3osa. OcOOEHHOCTH XMMUYECKUX CBOMCTB TOJYOJIa.
Knaccugukanus 1 HOMEHKIIaTypa CliupTOB.

F'omonoruueckuii psia u oomas popmysa mpeaenbHbIX 0JHOATOMHBIX CITUPTOB.
[Noyuenne 3TaHos1a OPO’KEHHEM IITIOKO3bI ¥ THAPATALUCH ITUIICHA.

XUMHUYECKUE CBOMCTBA STaHOJIA: B3aWMOJICHCTBHE C HATpHeM, OOpazoBaHHE S(PHPOB,

OKHCJICHHUEC B aJIbJACTHU/I.

34.

HpI/IMeHeHI/Ie JTaHoJIa ¥ MeTaHoJIa. OU3HOIOTHYECKOS BIMSIHNAE dTaHOJA M METaHOJIa Ha

OpraHus3Mm 4YC€JIOBCKaA.

35.
36.

OTHIICHTIINKOJIb 1 TJIMOEPHUH KaK IMPEACTABUTEIIN MPCACIIBHBIX MHOTOATOMHBIX CITMPTOB.

KauecTBennas pC€akiiusd Ha MHOTOATOMHBIC CIIUPTEHI. HpaKTI/I‘ICCKOC IMPUMCHCHHUEC

OTUJICHTJIMKOJIA U TTIMICPUHA.

37.
38,
39,
40.
41.
42.
43.
44,
45.

KHCJIOT.

46.

Ctpoenue MoJiekynbl (peHoa.

dusndeckre 1 XMMUYECKHE CBOMCTBA ()eHOJIa.

B3anMHoe BnusiHue aToMOB B MoJiekyie ¢eHouna. [Ipumenenue denona.
I'omonoruueckuii psia, ©30MEpHs, HOMEHKJIATypa U o01as opmyna aibAeTuI0B.
XUMHUYECKHE CBOMCTBA aJIbJICTHUIOB: THAPHUPOBAHUE, KAYECTBEHHBIE PEAKITUH.
[Tony4yeHre ¥ TOKCUYHOCThD ATbJICTHJIOB.

dusnyeckue CBOMCTBA anbAeTUI0B. [IprMeHeHre popMabaeruia U aleTaibAerua.
Aueron. CTpoeHue, CBOMCTBA U MPUMEHEHHUE alleTOHA.

KJ'IaCCI/I(bI/IKaI_[I/IH, HOMCHKJIaTypa U CTPOCHUC IMPCACIbHbIX OAHOOCHOBHBIX Kap6OHOBBIX

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

Kap6OHOBI>IX KHCJIOT OKHCJIICHHUCM aJIbACTHUAOB.

47.

du3nyueckue M XHUMHUYECKHE CBOMCTBA Kap6OHOBLIX KHUCJIOT! O6H.[I/Ie CBOICTBa C

MUHCPAJIbHBIMU KUCJIOTAMHU U PCAKI A 3Tep1/1(p1/11<au1/m.

48.
49.

Baxueiimme npeacraBuTeNn KapOOHOBBIX KUCIOT: MypaBbUHasl, YKCYCHas U OeH30iHas.

Bricmme MNpEACIIbHBIC U HETIPCACIIbHBIC Kap6OHOBLIe KUCIIOTH. OnTuueckas HU30MCpUs.

HpI/IMeHCHI/IC BBICHIUX MPEACIIbHBIX U HECITPECACIbHBIX Kap60HOBBIX KHUCJIOT.

50.

CTpOCHI/IC W HOMCHKJIATypa CJIOKHbBIX 3(I)I/IpOB.
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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. Kiaccudukanus )xupoB. PU3N4IecKre CBOWCTBA JKUPOB.
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 IeJUTI0I03a).

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

MOJIOYHOKHUCIIO€ OpOKEHNE.
58. BaxHeiiiue nucaxapuibl: caxapo3a, JIJAKT03a, MaJIbTO3a.

59. Kpaxman u 1euirono3a Kak OMOoJOrH4ecKre MouMepbl. XMMUYECKHe CBOMCTBA Kpaxmalia

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

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

HOMEHKJIATypa.
62. ®u3nyecKre CBOMCTBA AMUHOB. AHWJIMH KaK NMPEACTaBUTENIb ApOMATHYECKUX aMUHOB.
63. AMUHBI KaK OPraHUYECKHE OCHOBAHUSI: PEAKIIMH C BOJIOM, KUCIOTAMH, PEAKIMsI TOPEHUS.
64. Xumuueckue cBoiicTBa aHwinHa. [loydenue anminHa, peakuus 3uHUHA.

65. IlpumeHeHrne aMUHOB B (DapManeBTHYECKOW MPOMBIIIUICHHOCTH. AHWIIMH - CBIPbE IS

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

68. XnuMmuueckue cBOMCTBAa aMUHOKHUCIIOT: BSaHMOI[eﬁCTBHe CO ejIo4aMu, KUCJIOTaMH U Apyr

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

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

6enxoB. buonornyeckne GyHKIUN OEIKOB.
72. HyknenHoBBI€ KUCTOTHI: cocTaB U cTpoenue. CocraB HykienHoBbIxX kuciot (JIHK, PHK).
73. Posib HyKJIEMHOBBIX KUCIJIOT B )KU3HEAEATENBHOCTH OPraHU3MOB.

74. OCHOBHBIC TIOHSATHS BBICOKOMOJICKYJIAPHBIX COCIUHCHMI: MOHOMCp, MOJIMMED,

CTPYKTYpPHO€ 3BE€HO, CTENIEHb MMOJIMMEPU3ALINH.
55



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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JUCT PETUCTPAIIMA U3BMEHEHUHA na y4eOHbIii roa

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

Ne

IIpencenarens ITLIK T/
/
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