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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHON JUCIHUILIMHBI «XUMMST»

1.1. MecTO JUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON nporpammsbl CITIO

OobmeoOpa3oBaTenbHas  JUCLMILIMHA «Xumus» u3ydaercsi Ha 0a30BOM  ypOBHE B
00111€00pa30BaTEIbHOM LIMKJIE Yy4EOHOro IUlaHa OCHOBHOM Ipo(ecCHOHAIbHON 00pa3oBaTeIbHOMN
nporpammsbl. B cootBeTcTBUM ¢ PI'OC no cnenmansrocty CIIO 21.01.17 IToazemuast pazpaboTka
MECTOPOKIECHUM M0JIE3HBIX HCKOIIAEMBIX

TpynoeMKoCTh TUCHUIUIMHBI « XUMUS» Ha 6230BOM YPOBHE COCTaBIsET 52 yaca, U3 KOTOpbIX 46
gaca — 6a30BbIi MOy b (6 pa3aenoB) U 6 4acOB — MPUKIAAHON MoayIb (7 pasaen), BKIIOYArOni
IIPAKTUK OPUEHTUPOBAHHOE COZEP KaHNE KOHKPETHOM MPO(eCcCHy WK CIEeLUalIbHOCTH.

[TpuknanHo#t MOIYNb BKIIIOYAET OMH pa3zaen. Paznen 7 «Xumus B ObITY U IPOU3BOJCTBEHHOU
JESITSIILHOCTH YEJIOBEKa» peaTnu3yeTcs Uil BceX Mpodeccuit/CreraibHOCTe Ha MaTeprae KecoB,
CBSI3aHHBIX C DJKOJOTHMYECKOH 0€30IacHOCTbI0O M OLEHKOH  IOCIEACTBHH  OBITOBOH H
MIPOU3BOJICTBEHHOM €SI TEIHLHOCTH.

[lepuon oOydeHuss U pacmpeseseHue Mo cemecTpaMm (2 ceMecTp MepBOro Kypca), ¢ y4eTom
JOTHKH (POPMHUPOBAHUS MPEAMETHBIX PE3YJIbTATOB, OOLUIMX U MPO(ECCHOHATBHBIX KOMIIETCHIINH,
MEXMNPEIMETHBIX ~ CBsSI3e ¢ JOpyrMMHM  JUCHMIUIMHAMM  0011e00pa3oBaTEIbHOTO U
o0menpodecCHOHAIBHOTO IMKJIOB YYEOHOTO TJIaHa.

1.2. llesqin n nuIaHMpyeMble Pe3y1bTaThl 0CBOCHUS TUCHHUILINHBI:
Lesn 1 3axa4M AUCHMILIUHBI

dopMHupOBaHUE Yy  CTYyIEHTOB TPEACTABICHHUS O XHMHUYECKOH  COCTaBISIONICH
€CTECTBEHHOHAYYHOUW KapTUHBI MHpa KaK OCHOBBI TPUHATHS PEIICHUH B JKU3HEHHBIX H
MMPOU3BOACTBCHHBIX CUTYyallUAX, OTBECTCTBCHHOT'O ITOBCICHUS B HpHpO,Z[HOﬁ cpeac.

3agaum IMCHUILTHHBI:

1) c(OopMHPOBATH MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMUYECKHUX TIPOIIECCOB
U SBICHUHA B OKpYXaloUleW cpene, IEeIOCTHOW HaydHOW KapTHHBI MHUpa, B3aUMOCBS3H U
B3aMIMO33aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABJIATH (POPMYJIbI HECOPTAaHHUYECKUX U OPTaHHYECKUX BEIIECTB,
YPaBHEHHUS XUMHUYECKUX pEaKlui, OOBSICHATh HUX CMBICI, WHTEPIPETUPOBATH PE3YIbTAThI
XUMHUYCCKUX SKCIICPUMCHTOB,

3) chopMHpOBaTh HaBBIKH MPOBE/ICHUS NPOCTEHIINX XUMHUYCCKHX
OKCIIEPUMEHTATIBHBIX HUCCIEOBAHUI C COOJIFOJIGHHEM TMpaBWil 0e30MmacHOro OOpamieHus: ¢
BEIIIECTBAMH M JIAOOPATOPHBIM 000PYI0BAHHEM;

4) pa3BUTh YMEHHS UCHOJb30BaTh HHGMOPMAIMIO XHUMHUYECKOTO XapakTepa U3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopMUpOBAaTh YMEHHS MPOTHO3HPOBATH IOCIEJACTBUS CBOCH NEATEIHHOCTH H
XUMHUYECKHUX TPUPOTHBIX, OBITOBBIX U TIPOU3BOACTBEHHBIX ITPOIIECCOB;

6) chopMUpOBaTh TMOHUMAHHE 3HAYUMOCTH JIOCTIDKEHUH XHMHUYECKON HAyKH W
TEXHOJIOTHH JIJIsl pA3BUTHS COIIMAILHON U TPOU3BOJCTBEHHOMU chep.



1.2.2. Ilnanupyembie pe3yJabTAThl 0CBOEHHs 00111€00pa30BaATEIbHONM TUCHMILINHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kopn "
HauMeHOBaHMe
(popmupyemsbix
KOMIIeTeHI Ui

Iltanupyemble pe3yJbTaThl 0CBOCHHS THCIHILIMHBI

O6mue

HI/ICHI/IHJIHHHI)HBIC

OK 01. BeiOupats
CIIOCOOBI PEIICHHUS
3amaq
poheCCHOHATTBHON
JeATEeNEHOCTH
MMPUMEHUTEJILHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIUTAHUSI:
- TOTOBHOCTb K TpyAy, OCO3HaHHE

[EHHOCTH MacTePCTBa, TPYA0IIO0uE;

- TOTOBHOCTH K

aKTHUBHOI NEATEILHOCTHU
TEXHOJIOTUYECKOM u

COLIMAIbHOMI HaIpaBJIEHHOCTH,

CIOCOOHOCTh MHUIIMUPOBATDH, [UIAHUPOBATH
U CaMOCTOSITCIBHO BBINIOJHATH  TaKYIO
JIeSTENIbHOCTb;

- WHTEpPEC K pasIudHbIM cdepam

npo¢eCCHOHATHHOM JIeSITeIILHOCTH,
OsJaanenue YHUBEpPCAJTbHBIMHA
YueOHbIMH NO3HABATEJIbHBIMH
JeHCTBUSIMHU:

a) 6azoBble JIorHYecKue AeficTBHS.
(bopMyapoBaTh u
mpodiemy,

CaMOCTOSITEIBHO
aKTyann3upOBaTh
paccMaTpuBaTh €¢ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBEHHBIN
MPU3HAK WM OCHOBAHHS Ui CPaBHEHUS,
KIaccu(pUKauu ¥ 0000IICHNS;

- ONpPEJIEeTSITh e JACATeIbHOCTH,
3a7aBaTh [apaMeTpbl U KPUTEPUU HX
JIOCTHIKEHUST;

- BBISBJIATh ~ 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B paccMaTpuBaeMbIX
SIBIICHUSX

- BHOCHTE KOPPCKTHBEI B
JIeITEILHOCTh, OLIEHMBAThL COOTBETCTBHE
pe3yJbTaToB OLICHUBATh PHUCKHU
MOCNIE/ICTBUN JIESITENIbHOCTH; - pPa3BHBATh
KpEaTUBHOE OpU  PEIICHUH

JKU3HEHHBIX TIpo0ieM

LeJIsIM,
MBIIUIEHHE

0) 0a30BbIe HCCJIENOBATEIbCKHE
JelcTBHA:

- BIIAJICTh HaBBIKAMU y4eOHo-
HCCIIEIOBATEIbCKOM " MIPOEKTHON
JIeITeIbHOCTH, HaBBIKAMHU

paspermieHus npodiaeM;

- BBISBIISITh MIPUYHHHO-

CJICACTBCHHBIC CBA3U W AKTYaJIU3UPOBATH
3aa4vy, BbBIABUTATb T'UIIOTC3Yy €€ PCHICHUS,

HaXOJIUTh apryMeHTBI
JuIst JI0Ka3aTeIbCTBA CBOUX
YTBEp)KIEHUH, 3aaaBaTh IapaMeTpbl U

KPUTEPUH PELICHHS;
- aHAJM3UPOBaTh  TOJNyYCHHbIE B
XOZIe  peIIeHHs  3aJayd  Pe3yNbTaThl,

BJIaJIETh CUCTEMOW XMMHUYECKUX 3HaHUU, KOTOpast
OCHOBOIIOJIAararoIme MOHSTHUS
3JIEMEHT, 3JIEKTPOHHAs

BKJIFOYAET:
(xummuaeckuit
00oJtouKa aroma, S-, p-, U2JIeKTPOHHBEIC OpOHTATH
aTOMOB,

aTom,

HOH, MOJIeKyJIa, BaJICHTHOCTb,
3JIEKTPOOTPHLATEIBHOCTD, CTEICHb OKHCICHUS,
XMMHYECKass CBA3b, MOJb, MOJSIpHAas Macca,
MOJSIDHBI ~ 00BEeM,  YIJICpOAHBIH  CKeJeT,
(yHKIMOHATBHAS TpyINa, pajuKal, H30Mepus,
W30MEpbl, TOMOJIOTHMYECKHH  psif,
YTIEBOAOPOABI, KHCIOPOA- K a30TCOAepKaIlue
COC/IMHEHUS], OMOJIOTMYECKH aKTUBHBIC BEIECTBA

(yrmeBofbl, JKUPBI, OETIKN), MOHOMED;

TOMOJIOTH,

- IOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COECANHEHNS,
KpUCTAJNIMYECKasA pE€UICTKA, TUIIbI XUMUYCCKUX
peakuuii (OKUCITUTENBHO-

BOCCTaHOBHTEIIbHBIE, 9K30-1 SHAOTEPMUYECKHE,
peaxuu HOHHOTO 0OMEHa), pacTBOp,
IJIEKTPOJIUTHI, HEANIEKTPOIIUTHI,
ANEKTPOJIUTUYECKAS AUCCOLMAIIHS, OKUCIUTENb,
BOCCTaHOBHUTEJb, CKOPOCTh XUMUYECKON peaKiny,
XMMHYECKOE PABHOBECHE), TEOPUH U 3aKOHBI
(Teopuss XUMHUYECKOTO CTPOCHHUS OPTraHUIECKUX
BemecTB A.M. ByTtneposa, Teopus
INEKTPOIUTUUECKON TUCCOLUALINH,
nepuonudeckuii 3axox J[.1. Menneneena, 3akoH
COXPaHEHMs MacCChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XHUMUH, (l)aKTOJ'lOFI/I'-IeCKI/Ie
CBEJICHUS O CBOMCTBAX, COCTABE, MOTy4YCHUU U
6€3011acCHOM HCIIOJIB30BAaHNH BasKHEHIIINX
HEOPraHWYECKHX W OPTaHNYECKHUX BEIIECTB B
OBITY U IIPAaKTUYECKOH JIeITEIIbHOCTH YeJIOBEKa,;
-YMETh BBISBIIATH XapaKTEPHEIE IIPU3HAKU U
B3aNMOCBSI3b N3yUCHHBIX MOHSATHH, IPUMEHSTh
COOTBETCTBYIOIINE ITOHATHS IIPH ONMCAHUH
CTPOCHHMS ¥ CBOHCTB HEOPTAHUUYECKUX U
OpPTraHMYECKUX BEIIECTB U MX IIPEBPAICHUIA;
BBISBIISITH B3aMOCBSI3b XUMHUYECKUX 3HAHUI ¢
MOHSATHSAMHU U MPEICTaBICHUIMH APYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

-yYMETb HCHOJIb30BaTh HANMEHOBAHHS
XUMHYECKHX COCIMHEHUI MEXyHapOIHOTO
COI03a TEOPETUYECKOH 1 MPHUKIIAIHON XUMUH U
TPUBUAIILHBIE HA3BaHHsI BKHEUIIINX BEILECTB
(aTHINIEH, aeTHIIeH, TIULEepUH, (EeHOI,
(dopmanbaerus, yKCycHasi KUCIIOTa, TIIHLINH,
YIrapHBIN ra3, yIJIEKUCIIbIA a3, aMMHaK, raiieHas
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KPUTUYECKU OLICHMBATH UX NOCTOBEPHOCTD,

MMPOTrHO3UPOBATL M3MEHCHHUE B  HOBBIX
YCIIOBUAX,
- YMETH IEPEHOCUTHL 3HAHUA B

MO3HABATCIIbHYIO U MPAKTUYCCKYIO o0macTu
KHU3HCIACATCIBHOCTH, -
HUHTCTPUPOBATH 3HaHUA nus3

yMeETh

pa3HBIX

MPEIMETHBIX 00JIacTel;
- BBIJIBUTaTh
mpejyarath

HOBBIC UJCH,

OpUTHHANBHBIC TOAXOMBI W pEIICHUS; -
CHOCOOHOCTE X
MTO3HABATEIEHOM U COIMATBHON MPaKTHKE

HCIIOJIb30BaHUA B

HU3BCCTh, HCralcHas U3BCCTh, IMThHEBAs COAa U
IPYTHX), COCTABIATH (DOPMYITBI HEOPTAaHHUECKIIX
W OpPraHNYeCcKHX BELIECTB, YPaBHEHUS
XMMHYECKHX PEAKLUH, OOBSICHATh X CMBICI;
MOATBEPXKIATh XapaKTePHbIE XUMHUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOMINMHU
SKCIIEPUMEHTAMMU U 3aIACSIMU yPAaBHEHUI
XUMHUYECKUX PEAKLIMIL;

-YMEThb yCTaHaBJIUBATh MMPUHAIJIC)KHOCTD
N3YYCHHBIX HCEOPraHMYCCKHUX U OPraHn4CeCKux
BEIIECTB K OIPEAEIECHHBIM KJIaccaM M TpyIIam
COCIMHEHUH, XapakTepH30BaTh WX COCTaB H
Ba)XHCHUIIINEC CBOHMCTBA, OIIpCACIIATh BUJIbI
XMUMHYECKHX CBsi3ed (KOBaJCHTHAs, HWOHHAas,
MeTaT4IecKas, BOJIOPOAHAS), THITBI
KPHCTAJUIMIECKUX peLIeTOK BEILIECTB;
KJIaccu(UIUPOBaTh XMMHYECKHE peakluu; -
c(OpMHUPOBATH MPEICTABICHUSA: O XHMHYECKOH
COCTaBJSIIOLIEH €CTECTBEHHOHAyYHOH KapTHHBI
Mupa, pojii XHUMHUM B TIO3HAHUM ABJICHHUU
MpUpOAEl, B (OPMHUPOBAHWH MBIIUICHUS U
KYJBTYpbl  JINYHOCTH, €€ (YHKIMOHAIBbHOH
IrPAaMOTHOCTH, HEOOXOAMMOW sl  pelIeHus
NPaKTHYECKUX 3a1a4 " 9KOJIOTUYECKH
000CHOBaHHOT'O OTHOILEHUS K CBOEMY

30POBBIO U IPUPOTHON Ccpene;

- YMETh IPOBOAUTH PACUETHI 10 XUMHUUECKUM
(dbopMyaM U YpaBHEHUSM XUMHUYCCKUX PEaKIUil ¢
HCTIOJIb30BAHUEM (PU3UYIECKUX BEIHYMH,
XapaKTepU3YOILIHUX BEIIECTBa C KOJMYECTBEHHON
CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS)
ra30B, KOJIMYECTBA BEIIECTBA; HCIOIb30BaTh
CHCTEMHBIC XMMUYECKHIE 3HAHUS JUIS TIPHHATHS
pelIeHnit B KOHKPETHBIX )KU3HEHHBIX CHTYaIHAX,
CBSI3aHHBIX C BEIIECTBAMH U UX ITPUMEHEHHEM

OK 02.
Hcnonp3oBars
COBPEMCHHBIC
CpE/ICTBA TIOUCKA,
aHaNM3a u
HWHTEpIIpETalnu
HHpOpMALUH U
HHPOPMAIIMOHHBIE
TEXHOJIOTUH ISt
BBIIIOJIHCHUA 3a1a4
poheCCHOHATTBHON
JeSTeIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOT O

TO3HAHMA:
- chOpPMHUPOBAHHOCTb MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHUSI HAYKU U OOLIECTBEHHOMN
MPaKTUKA, OCHOBAHHOTO Ha  JHajore
KyJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MeCTa B NMOJIUKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOH H
YUTATEIbCKOM KYJBbTYpHl Kak CpEICTBa

B3aUMOJNICHCTBAA ~ MEXAYy  JTIOOBMH |
MTO3HAHUS MHPA;
- OCO3HAHWE IIEHHOCTH HAyJYHOI

ACATCIBbHOCTH, TOTOBHOCTH OCYILICCTBJIATH
MMPOCKTHYIO u HCCIICA0BATCIILCKYHO
JCATCIBbHOCTDH

WHAWBUAYAJIBHO U B T'PYIIIEC;

Osgiagenne YHHBepcaJbHbIMH
Y4eOHbIMH N03HABATEJIbLHBIMHI
AeficTBUAMM: B) padorta c
HH(pOpPMAaNLHUei:

- BJIaJ€Th HaBbIKAMHU TIIOJYUYCHUS

- yMETb TIIJIAHUPOBAaTh W  BBINOJHATH
XUMHYECKUH OKCIIEPUMEHT  (TIPEBpAIICHUS
OpPraHWYEeCKUX  BEIIECTB TP  HarpeBaHuH,

MOJIyYeHHUE JTUJIEHA U HU3YyYEeHHUE €ro CBOWCTB,
KaueCTBEHHBIC PEaKIUK Ha ajbJICTHIbI, KpaxMal,
YKCYCHYIO KHCIIOTY; JAeHarypauusi OelKOB NpHu

HarpeBaHWH,  IIBETHBIE  peakuud  OENKOB;
MIPOBOIUTH peaxuu HOHHOTO oOMeHa,
OTIpeNieNIATh cpey  BOAHBIX  PacTBOPOB,

KadeCTBEHHBIE PEaKIWu Ha cynb(aT-, KapOoHaT-
W XJIOPUJAQHUOHBI, Ha KaTHOH aMMOHWUS; peLIaTh

9KCIEPUMEHTAIBHBIE ~ 33Ja4d 10  TeMam
"Merauel" 1 "Hemeramnsl") B COOTBETCTBHH C
MpaBWIaMH  TEXHUKH  0€30IacHOCTH  HpH
oOpallleHNH ¢ BEIIECTBaMH M JIaOOpaTOPHBIM
000py/IOBaHUEM;  IIPEACTAaBISATH  PE3YJIBTAaTHI
XMMHYECKOTO OJKCIIEpUMEHTa B (OopMe 3aluch
YpaBHEHUM  COOTBETCTBYIOIIMX  peakuud u
(dbopMyaHpoBaTh BBIBOJBI HA OCHOBE 3THX
pE3yNbTaTOB;

- YMETb  aHaJIM3HPOBaTb XUMHYECKYIO
MHPOPMAIMIO,  TONYyYaeMyl0 M3  Pa3HBIX
HCTOYHHUKOB (CPEACTB MAacCOBOM

nHpopManmu, ceTb HTepHET W Apyrue); -
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MHQOpMALlMM U3 HCTOYHHKOB PAa3HBIX
TUIIOB, CaMOCTOSITENIbHO  OCYILECTBIISATh
MOWCK, AaHalW3, CHUCTEMaTHU3AlUI U
HHTEPIPETAlNI0 HHPOPMALMH PATHIHBIX
BUJIOB 1 (hOPM IPEICTABICHUS;

- CO37aBaTh TEKCTHl B Pa3IMYHBIX
¢opmarax ¢ y4eroM  Ha3HA4YCHUS
nHpOpMAMM M  LENEBOH ayAWTOPHH,
BEIOMpAst OITUMATTEHYIO (OPMY
NPEICTaBICHUS U BU3YAITH3aLHN;

- OLICHUBATb JOCTOBEPHOCTb,
JCTUTHMHOCTb uHbOpMaLUH, ee
COOTBETCTBUC TIIPABOBBIM HW MOpPAJIIBHO-
3THYECKAM HOpMaM;

- WCTIONIB30BaTh cpezacTBa
MHOOPMAIMOHHBIX H KOMMYHHKAIIHOHHBIX
TEXHOJIOTUIl B pEIICHHMH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX W OpPraHH3allMOHHBIX
3aJad ¢ coONIIOZieHWeM  TpeOOBaHMM
OPrOHOMHKH, TEXHHKH  0€30MacHOCTH,
THTHEHBI, PECYpCcOCOEpPEeIKEHHUs, MPABOBBIX
u ITUYECKHX HODM, HOPM
WHGOPMAIMOHHOM 0E30MaCHOCTH;

BJIaACTh OCHOBHBIMHU METOdaMU Hay4YHOIO
MMO3HAHUS BCIICCTB M XUMUYCCKHUX SIBICHHMA
(mabmoneHue, M3MEpeHue, SKCIIEPUMEHT,
MOJIETTUPOBaHUE);

- yMeTh  TPOBOIOUTH  Pac4eThl IO
XUMHYECKHM  (opMyraM W ypaBHEHHSIM
XUMHYECKHX  pEaKnIuid C  WCIOJIBb30BaHHEM
¢busnueckux BEJIMYHH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJHMYCCTBEHHOW CTOPOHBI: MACCHI,
o0bema  (HOpMaJdbHBIE  YCIIOBHSA) ra3os,
KOJINYECTBA BEIICCTBA; UCIOJIH30BAThH CUCTEMHBIC
XUMHYCCKHUE 3HAHWS JJIS TMPUHATHS PEIICHUN B
KOHKPETHBIX JKH3HEHHBIX CHUTYaIUsIX, CBSI3aHHBIX
C BCIIECTBAMU U UX IPUMCHCHUEM

- BIIAJICTh HaBBIKAMU

pacrio3HaBaHHA W 3alIUTHl WH(OPMAIIHH,

“H()OPMAITMOHHON 0€30MMacHOCTH

JIMYHOCTH;
OKO04. - TOTOBHOCTh K CaMOpa3BUTHIO, | - YMETh IJIAHUPOBATh U BBIIOJHATH XUMUUECKUI
OS¢ dexTuBHO CAMOCTOSATEIHOCTH M CAMOOTIPEIEeHNI0; | OKCIEPUMEHT  (IIPEBPALICHHUS  OPTaHHYECKHX
B3aHMOJICHICTBOBATE | -OBJIa/ICHHE HABBIKAMM yue| BEUIECTB MpH Har'pﬁiBaHI/II/I, MOJIy4eHHE DTHIIEHA U
u paBoTaTh B | HCCTeOBATEBCKOM, MPOEKTHO 1 M3Y4YEHHE €ro CBOMCTB, KaYeCTBEHHbIE pPEaKLUU
KOJIJICKTHBE U | COIHAIbHOM IeSITEeIbHOCTH, Ha aJIbACTHIBL, - KpaxMmall, YKCYCHYIO KHCIOTY,

JIeHaTyparus OCIKOB IPH HArpeBaHWU, I[BETHEIC

KOMaHe Osianenue YHHBEPCAJIBLHBIMHA

KOMMYHHUKATHBHBIMH JeficTBUSIME: 0)
COBMECTHASA JIeSITEJIbHOCTD !

- IIOHUMATh i HCIIOJIb30BaTh
MIPEeNMYIIeCTBa KOMaHIHOH u
WHIUBUIYATbHOW PabOTHL;

- MPUHUMATh LN COBMECTHOM
JIeITEIbHOCTH, OpPTraHHU30BBIBAThH "
KOOPAWHUPOBATH JEUCTBHS IO ee
JIOCTHOKCHUIO: COCTABIIAThH IUIAH JIEHCTBHIA,
pacrpeneniaTte poNd C YYeTOM MHEHHH
YYaCTHHKOB 00cyx)naTh pe3yIbTaThl
COBMECTHOU PabOTHI;

- KOOPJMHUPOBATH U BBHIIOJIHATE paboTy B
YCIIOBUSIX peallbHOTO, BUPTYaJIbHOTO U

KOMOWHUPOBAHHOTO B3aMMOJICHCTBHS;

- OCYLIECTBIIATD MO3UTUBHOE
CTpaTeTU4eCKOe IOBEACHUE B Pa3IAYHBIX
CUTyalusix, IIPOABJIATH TBOPYECTBO u
BOOOpakeHUe, OBITh HHUIIATHBHBIM
Ogaanenne YHHMBEPCAIbHBIMHU
PeryjasiTABHBIMM J1eiCTBUSIMHU:

) IPUHATHE ce0s M APYTUX JIO/Ieii:
- [pUuHUMaTb MOTHUBBI W aApPTYMCHTHI

peakiuy OeNnKOB; MPOBOAMTH PEAKIIUM HOHHOTO
oOMeHa, OmpeAemsaTh Cpeay BOJHBIX PAacTBOPOB,
KaueCTBEHHBIC peaKIMHu Ha cyibdar-, kKapOooHat-
" XJOpHUJaHWOHBI, HA KaTUOH aMMOHMJ; pEUIaThb
9KCIEPUMEHTAIIbHBIE ~ 33Ja4d 10  TeMaM
"Meramsi" u "HemeTamisl") B COOTBETCTBHH C
NpaBWIAMHA  TEXHWKA  0€30mMacHOCTH  Ipu
oOpallleHHu ¢ BelIeCTBaMH M JIaOOpaTOpHBIM
000py/IOBaHUEM;  TIPEACTAaBISATH  PE3yJIbTAThI
XUMHYECKOTO SKCIEpUMEeHTa B (opMe 3amuch
YPaBHEHMM  COOTBETCTBYIOLIMX  PEAKLUUH U
(dhopMynHpOBaTh BBIBOABI HA OCHOBE JTHUX
pe3yIbTaToB
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JIPYyTUX JIIOJEH NpU aHaju3e pe3yJbTaToB
JIeATENbHOCTH; - MPU3HABATh CBOE MPABO U
MIPaBO IPYTHX JIOAEH Ha OIIHOKH;
pa3BHUBATh CIIOCOOHOCTH MOHUMATh MU C
TO3UITNY IPYTOTr0 YEIOBEKA,

OK 07. B o6s1acTH 3K0/10rM4YeCKOT0 - chopMHpOBaTE  TPEACTABICHUS: 0
CopeiicTBOBaTh BOCHUTAHUSA: - CHOPMUPOBAHHOCTD XUMHYECKOH COCTaBJISOLICH
COXPaHEHHUIO 9KOJIOTHYECKOH KYJIbTYpBI, IOHUMaHHE CCTCCTBCHHOHAYYHOH  KAapTHHBI ~ MHpa,  POIH
0pr>KaIOIlIeI71 BIIUAHUSA COLIUAIBHO-DKOHOMHYECKUX XMMHH B TO3HAHWM  ABJICHUH UPHUPOABL, B
o B
pecypcocOepexeHn MPUPOTHOM U COLIMANBbHON Heo6x0;[1/1’Mofx'I JUTS PEIICHISI TIPAKTHIECKUX SaHa‘;
0, HPUMCHIATH CPeIbl, 0CO3HAHHE IIIOOATBHOTO XAPAKTEPA | i 5KoOrueckn 0GOCHOBAHHOrO OTHOMICHHS K
3HaHUA 00 5KOJIOTUHECKHX TIPOOIEM; CcBOEMY
MSMCHCHIN - IUIAHMPOBAHHE M  OCYIIECTBICHHE | 370pOBBIO H IPHPOHON CPE/ICE;
EJ;I:IEE:_;H fiz:;zﬂﬁ Begzgymaé(;gl;jﬂilz;ge Haaggi;)sz yMeTh  COOJIIOAATh  IpaBWIia BKOJ'IOFI/I‘IGCKEI
SepexTHBOro quOBeqeéITBa' y e, H:H e 1eN1eco00PasHOro MOBEACHHS B OBITY W TPYAOBOI
IpOH3BONCTES, ©eiicTui ’ HpHHOCAIIIX p aper JEeATeNIHOCTH B IIEJAX ) COXpaHeHI/ISf’ CBOETO
> EKTHBHO Oprmafo;ueﬁ cpere: 3I0POBBSI M OKPYXKaIOMIeH l'ipI/IpOﬂHOI/I Cpensl;
womonams® |- ywewe  mporwowposarh | g onperenci nemeers, noma
APC3BLITANHBIX HeOIaronpusTHeIE 9KOJIOTUIECKHE P e mw ’ o
CHTyaLHAX CMBICI TOKazaTelsl NpeAeNbHON JOIMYCTHMOMN
HOSHGHCTBM MPENUPHHAMACMEIX | \ounepamn
JIeWCTBUH, TPEOTBPAILATh HX;
- PaCIIMpEHNE  OTbITA JACATEIHHOCTH
9KOJIOTHYECKOH  HAaIpPaBJICHHOCTH; -
OBJIAJICHNE HAaBBIKAMH y4eOHO-
HCCIIEI0BATENbCKOM, IPOEKTHON U
COLIMAJILHOM JIeATEeIbHOCTH;
MK 1.2. 3HaTh COBpEMEHHblE O0Opa3oBaTeIbHbIC
OpranuzoBbIBaTh TEXHOJIOTHH, B TOM qucie
npouecc 00y4eHUs | puQOPMALMOHHO- KOMMYHHKAIIHOHHbIE.
oOydaromuxcst B
COOTBETCTBHH C
CaHUTAPHBIMHU
HOpMaMH U
MIpaBUIaMH
K 3 YBepeHHO OpUEHTUPOBATHCS B YMeHusi: UCHONB30BaTh CHELUAIBHBIE
CylecTByoleM Habope nudpoBbIx HPHIIOKEHHUS U CEPBHUCHI JUIS CO3aHMS
CCPBUCOB U MHCTPYMCHTOB JIJIsI pCIICHUA 3JICKTPOHHBIX o6pa303aTeﬂLHHx Ppecypcos,
PasIUIHEIX NEIATOTHICCKUX 3a1a1 TECTOB, OIPOCOB, KPOCCBOPIOB, MH(MOTpadHKH,
obpasosanms 0byqatommxcs BPEMEHHBIX OCEH, BHAEOPOIHKOB U
BeOnopT(hoHo; co31aBarh BU3yallbHO IPaMOTHBIE
MaTepHalIbl;
OCYIIECTBIATH TOHUCK 3(P(PEKTUBHBIX yUEOHBIX
pecypcoB [UIsl pEIICHNS TTEAarOTHYECKHX 3a1a4;
3HaHMA: CIeNUabHbIC IIPHIIOKEHHS U CEPBUCHI
JUTSL CO3/IaHMS DIIEKTPOHHBIX 00pa30BaTEIBHBIX
PECypcoB, TECTOB, OIIPOCOB, KPOCCBOP/IOB,
nHporpaduky, BpeMEHHBIX OCEH, BUIEOPOIMKOB U
BeO-TIOPTQOIHO
K 13 TBOpUYECKH HCITONB30BATh ITUPPOBHIE YMmeHusi: UCHONB30BaTh OHJIAMH-MHCTPYMEHTHI

TEXHOJIOTUH JJIsl peIlIeHUs yueOHBIX 3a/1a4,
B Pa3iIMYHBIX KOHTEKCTaX, B TOM YHCIE UL
OpraHu3aluy MPOEKTHOH JESTeIbHOCTH
00yJaromuxcs ¢ IMOMOIIBIO (P POBBIX

IJIA BHCAPCHHA COBPCMCHHBIX TIE€AArorndeCKux
MPaKTUK: TIEPEBEPHYTHIH KJIacc, CMENIaHHOe
oOydeHne, MoOOWIbHOE OOy4eHHE, TPOEKTHOE
o0OyueHue U.T.1.
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CEPBHCOB.

NPUMEHSTh B 00pa30BaTENIbHON JIEATEIbHOCTH
Buneopenakropbl (Movavi), KOHCTPYKTOpBI st
CO37aHMsl BEO-KBECTOB, BHPTYalbHBIC JOCKH,
m1aTHopMBI Ut NPOCKTUPOBaHHS
HWHTEPaKTUBHBIX Y4eOHBIX MaTepuanos (iSpring),
reneparopsl QR-koza;

pa3pabathiBaTh y4eOHO-METOAMYCCKHE
MaTepHabl, BAKTOPHHBI, KPOCCBOPBI C TOMOIIBIO
OHJIaliH-CEPBUCOB JUIs1 IPOBENICHUS

y4e0HOTO 3aHSITHUS.

3Hanusn:

pecypcbl  delepanbHBIX M PETHOHAIBHBIX
00pa30BaTEeIBHBIX IMOPTAJIOB I OpPTraHH3aLMH
MPOCKTHOM JIEATEIIBHOCTH 00yJarOIINXCS;
nU(pPOBBIE PECYpChl U CO3[aHUsT BEOKBECTOB,
TECTOBBIX  pabOT, BHUKTOPUH, KPOCCBOPJIOB,
MaMATOK | T.7.

MOHSTHS BEO-KBECTa, alTOPUTM €ro pa3paboTKH,
THUTIOBYIO CTPYKTYpy 0Opa3oBaTenpHOTO BeO-
KBECTA.

monstusa QR kona, ero GpyHKIMOHA,
BO3MOYXHOCTH UCIIOJIB30BAHUS,

OHHaﬁHreHCpaTOpLI KoJa.

Buanl nesreabHocTH

IIpodeccnoHambHbIe KOMIETEHIIMH, COOTBETCTBYIOINE BUAAM JAeATEJIbHOCTH

1.Opranuzamnus u
KOHTPOJTb
TEXHOJIOTHYSCKUX
MIPOIIECCOB TOPHBIX W
paboT
COOTBETCTBUH
TEXHUYCSCKOH
HOPMaTHUBHOU
JOKyMEHTaIuei

B3PBIBHBIX

o]

IIK 1.1. Pa3pabaTeiBaTh 1 UHTEPIPETUPOBATH TEXHUYECKYIO M TEXHOJIOTMYECKYIO
JOKYMEHTALMIO Ha BEJCHUE TOPHBIX U B3PBIBHBIX PaloOT.

IIK 1.2. Oprasu3oBblBaTb U  KOHTPOJUPOBATb  BBIOJIHEHHUE
MOJATOTOBUTEIBHBIX W BCIOMOTAaTelIbHBIX pPa0OT TMpH TMOA3EMHOH JOOBIUe
MOJIE3HBIX UCKOMAEeMBbIX.

INIK 1.3. Opranu3oBbiBaTb ¥ KOHTPOJIMPOBaTh BBHINOJHEHHE paboT Ha
CTallMOHAPHBIX IOJ3EMHBIX YCTAaHOBKAaX, IOA3EMHBIX CAMOXOAHBIX MAIIWHAX H
OypOBBIX yCTaHOBKaX.

TOPHO-

IIK 1.4. Opranu3oBaTb ¥ KOHTPOJHPOBATH BBIIOJHEHUE B3PHIBHBIX paboT Ha
[IO/I36MHBIX TOPHBIX NPEAIPUATHUIX.

2.00ecneuenue

(hyHKIMOHUPOBAHMS
CHCTEMBl  YIIPaBJICHUS
OXpaHOM  Tpyza H
MIPOMBIIUICHHON
0€301acHOCTBIO Ha
y4JacTke

I[IK 2.1.06ecneuynBarhb
TpeOOBaHMIA MPOMBITTUICHHON 0€30TIaCHOCTH.

MPOM3BOJICTBEHHBIN  KOHTPOJbL 3a  COONIOJICHHEM
[IK 2.2. CopeiicTBoBaTh 00ecrieueHUI0 (QYHKIIMOHUPOBAHUS CUCTEMBI YIIPaBICHUS
OXpaHOH Tpyaa

IIK 2.3. OGecneunBaTh KOHTPOJIb 32 COOMIOACHUN TPeOOBaHMK OXpaHBI TPYAA,
BKJTIOYasi COCTOSTHIE Pad04MX MECT U 00OPYAOBaHUS HA yYacTKe

[IK 2.4. ObecnieunBath NpOBEICHHE MEPOIPUSATHIA, HAPABICHHBIX Ha CHIKCHUE

po¢eCCHOHANBHBIX PHCKOB.

3.0pranusaius
JeSTeIbHOCTH
nepcoHa’a
MPOM3BOJICTBEHHOTO
MOIpa3IeICHUS

I1K 3.1.06ecneunBaTh BHINOJIHEHUE IJIAHOBBIX TIOKa3aTeNeil yyacTka

[IK 3.2.AHanu3upoBaTh TpoLECC M Pe3ydbTaThl MAESITEIBHOCTH IE€pCOHANIa
y4yacTKa, IUIAHMPOBAaThb M OPTaHU30BBIBATH MEPOIPHUATHS, HalpaBlCHHbIC Ha
HOBBIIIEHUE IIPOU3BOAUTENILHOCTH TPY1a 3a CUET YCTPAHEHUS BCEX BUIOB IIOTEPb.
[IK 3.3.00ecneunBaTh MOTHBAIMIO U CTUMYJIUPOBAHUE TPYIOBOH IEesATEIHHOCTH
nepcoHana.

I[IK 3.4. IlpoBOoauTh HHCTPYKTAXKHU
0€30MacHOCTH.

10 OXpaHe TpyJa M MPOMBIIUICHHON




2. CTPYKTYPA U COAEP) KAHUE OBHIEOBPA3OBATEJII)HOI71 JUCIHHUITINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BHAbI Y4eOHOil padoThl

Buj yueOHoit padoThI O0Bem B yacax
O0beM 00pa3oBaTe/IbHON MPOrPaMMbl THCHUILTHHBI 52
B T.Y.

OcHoOBHOe cojiep:KaHue 44
BT. U..

TeopeTHIecKoe 00yueHne (JICKITUN) 18
MPAKTUYECKHUE 3aHATUS 26
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJleP/KaHMe (CoaepKaHue 5
NPHUKJIATHOTO MOIYJIs1)

BT. U..

TeopeTudeckoe o0ydyeHne 2
IIPAKTUYECKUE 3aHATUS 4
KonTpoannasi paéora 3
IIpomexyTounas arrectauus (AnddepeHIMPOBAHHBII 3a4eT) 2
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2.2. TemaTn4yeckui IUIaH U coAepKaHHe Y4eOHON JTMCHUIITHHBI « XUMUS»

11

HaumenoBanue Coaep:xanue ydyeOHOro MmaTepuana (0CHOBHOe M MPo¢gecCHOHATBLHO-OPMEHTHPOBAHHOE), 1a00paTOpHbIe U MpakTHYeckne | O0bem ®DopmupyemMbie
pa3aesioB U TeM 3aHATHS, IPUKJIATHON MOAYJIb 4acoB KOMIIeTeHIIUH
1 2 3 4
OcHoOBHOe coep:KaHHe 52
Pa3nen 1. OcHOBBI CTPOEHUSI BelleCTBA 5
Tema 1.1. Ctpoenue | OcHOBHOe coepKaHue 3 OK 01
aToMoB XUMHYECKUX | TeopeTndeckoe odyuenue 1
3JICMCHTOB U CoBpeMeHHast MOJIeNb CTpoeHHs aroMa. CHMBOJIMYECKUH A3BIK XUMHUH. XUMHYSCKUH 3JIEMEHT. DIIEKTPOHHAsE KOH(QUTYpAIHs aToMa.
HpUpoaa Krnaccupukarms XUMHYECKUX DIEMEHTOB (S-, P-, d-ameMenThl). BaseHTHBIE 35EKTPOHBI. BajeHTHOCTH. DIIEKTpOHHAs MPHUPOIA 1
XHUMUYCECKON CBSI3H XUMHYECKOH CBs3U. DIIEKTPOOTPULATENILHOCTh. BUIbl XUMHYECKOH CBs3M (KOBaJEHTHAsl, HOHHAsI, METAUIMYECKasl, BOJOPOAHAs) U
crocoOBI ee 00pa3oBaHuUs
IIpakTnyeckue 3aHATHS 2
Peuienue 3aanuii Ha UCIOIB30BAHNE XUMHUECKOW CUMBOJIMKU U Ha3BAHUM COEIMHEHUM M0 HOMEHKJIATYPE MEXAYHApPOJAHOTO COI03a
TEOPETHUYCCKOHN U MPHUKIIATHON XUMHUU ¥ TPUBHAJIBHBIX Ha3BAaHHUM I COCTABIICHUS XUMHUYCCKUX (POPMYIT ABYXaTOMHBIX COCIMHCHUMA
(okcunoB, Cynb(GUI0B, THAPUIOB U T.I1.) U APYTHX HEOPTAaHUYCCKUX COCTUHCHUN OTACIbHBIX KJIACCOB. 2
IIpakTruyeckue 3aJaHusl HA YCTAHOBJIEHUE CBSA3H MEXIY CTPOCHHEM aTOMOB XMMUYECKUX 3JIEMEHTOB U NEPUOJUYECKUM U3MEHEHUEM
CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB U UX COEIMHEHUI B COOTBETCTBUU C M0JIoKeHUeM [lepuoanueckoit cucTeMbl.
Tema 1.2. OcHOBHOe cofiep:kaHue 2 OK 01
ITepnoanyeckuii 3akoH| [IpakTHYeCKHE 3aHATHS 2 OK 02
n tabmuua J1.1. Ilepuonuyeckas cucrema xumuueckux snemeHToB .M. Menaeneea. ®usunueckuii cmbicn Ilepuonnueckoro 3akona .M.
Menneneesa MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJOXKEHUEM XUMUYECKOro dseMenTa B [lepuoanueckoil cucreMe. MUpOBO33peHUECKOE M HAYYHOE 3HAUECHUE
ITepuonuyeckoro 3axona [I.11. Menzaeneesa. [Ipornossl .. MenneneeBa. OTKphITHE HOBBIX XUMUYECKUX DJIEMEHTOB. 2
Pelenue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA XapAKTEPU3ALMNIO XUMUUECKUX JIEMEHTOB
«MeTtamnyeckue / HeMETATMYSCKIE CBOMCTRA, JIEKTPOOTPHIIATEIbHOCTE XUMHUECKUX 3JICMEHTOB B COOTBETCTBHH C MX
3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B IIEPUOJUUECKON cUCTeMe XUMHUUecKux aiemeHToB .M. MenzaeneeBay
Paznen 2. Xumuueckue peakuuu
Tema2.1l. Tumst OcHOBHOe cojiep:KaHue 4 OK 01
XUMHUYECKMX peakuuii | TeopeTndyeckoe o0ydeHue 2
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Kiaccudukarnys 1 THITBI XHMHYECKUX PEaKIMi ¢ y4acTHEM HeopraHnieckux BeuiecTB. CocTaBieHUe ypaBHEHUH peaKkinil
COE/IMHEHUS, Pa3JIOKEHHs1, 3aMellleHNs, 0OOMEHa, B T.4. PEaKIMi TOPEHUSI, OKUCIICHHSI-BOCCTAHOBJICHHS.

12

VpaBHeHUsI OKUCIICHUs-BoccTaHoBeHust. CTeneHb okucienus. OKUCIHUTENb U BoccTaHoBHTENb. COCTaBIIeHNE U YPAaBHHUBAHUE 2
OKHCJIUTEIIbHO-BOCCTAHOBHUTENBHBIX PEAKIMil METOOM JIEKTPOHHOT0 Gananca. OKHCIUTEIFHOBOCCTAHOBHUTEIBHbIE PEAKIINHI B
HPHPO/Ie, IPOM3BOICTBEHHBIX MPOIIECCAX M KUIHENCATEIFHOCTH OPTaHM3MOB
I[pakTuyeckue 3aHATHSA 2
I/ISyquI/Ie KOJMYECTBEHHBIX OTHOWIEHWH B XUMHHA. OCHOBHBIE KOJWYECTBEHHBLIE 3aKOHBI B XHUMHHU WU pacy€Thl 110 YPaBHCHUAM 1
XUMUYCCKUX peakimii. MoJib Kak eMHHIa KOIMYECTBA BelecTBa. MosipHas Macca. 3aKOHBI COXPAHEHHUSI MACChl U DHEPTHUH.
3akoH ABoranpo. MosipHbIii 00beM Ta30B. OTHOCHUTENbHAS IUIOTHOCTH Ta30B. PacyeTsl 1Mo ypaBHEHHSM XUMHUYECKUX PEaKIHH C 1
UCIOJIb30BAHUEM MACChl, 00beMa (HOPMaJIbHBIE YCIIOBHS) Ta30B, KOIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe€ cofiep:kaHue 3 OK 01
OnexrponutHieckas | TeopeTnueckoe o0ydenue 1 OK 04
Aucconuanms 1 Teopust DIEKTPOIMTHYECKON AUCCOUMAUMU. MOHBI. DIEKTPOIMTHI, HEIEKTPOJNTHL. Peakuuu nouHoro obmena. CocraBieHue
MOHHBIH 0OMeH peakiuii HOHHOTO OOMEHa MyTeM COCTABJICHHWs X IOJHBIX M COKPAIIEHHBIX MOHHBIX ypaBHeHu#. KUCIOTHO-OCHOBHbIE PEaKIIUH. 1
3a/iaHuisi Ha COCTABJICHUE HOHHBIX PEaKInil
IpakTHYecKue 3aHITHSA 1
CocrapieHne peakiuii HOHHOTO OOMEHa ITyTEeM COCTABICHHS MX MOJHBIX U COKPALICHHBIX HOHHBIX yPaBHEHUIA. 3alaHus Ha 1
COCTABJICHUE HOHHBIX PEaKInil
KonTtpoabnast pagora | CTpoeHue BelecTBa U XUMUYECKUE PEAKIIUH 1
1
Pazpnen 3. CTpoeHHe H CBOiCTBA HEOPTaHUYECKHX BELECTB 12
Tema 3.1. | OcHoBHOE coaep:KaHHe 4 OK 01
Knaccuduxanus, Teopernueckoe o0yueHue 2 OK 02
HOMCHKJIATYpa 1 |TIpeamer Heopranuveckoi xumun. Kiaccudukaims HeopraHueckKux Bemects. [IpocThie U clioHbie BeniecTBa. OCHOBHBIE KIACChI
CTPOCHHE CIIOXKHBIX BEIIecTB (OKCHIBI, THAPOKCHIIBI, KICIIOTBI, COJIH). B3anMOCBSI3b HEOPraHMYECKUX BEIIECTB. ATrperaTHble COCTOSHUS
HCOPraHUICCKUX BemecTBa. Kpucrammmueckne 1 aMopdHbIe BelecTBa. THITBI KPHCTAUTMYECKUX PEIIETOK (aTOMHAsI, MOJIEKYJISIpHAs, HOHHAS, 2
BCIICCTB MeTaJInuecKas). 3aBUCUMOCTh (DU3UYECKUX CBOWCTB BENIECTBA OT THIA KPUCTALIMYECKOM PEIIETKH. 3aBUCHMOCTh XUMUYECKOM
AKTUBHOCTH BELIECTB OT BH/a XMMUYECKO! CBSI3U U THIIA KPUCTAIUINYECKOM penieTkd. [IpuduHbl MHOrOOOpasus BEIECTB
IMpakTHYecKHe 3aHITUSN 2
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W3yueHne HOMEHKIIATypbl HEOPraHMYECKUX BEIECTB: HA3BaHHUE BELIECTBA UCXOAS U3 MX XMMHUYECKOH (hOpMYIIBI MIT COCTaBlICHNE
XUMHYECKOH (OPMYITBI NCXOIS U3 Ha3BaHMA BemiecTBa Mo MesxxayHapoanoit (MFOITAK) nim TpuBrHanbsHOM HOMEHKIIATYPE.
Pemenne npakTH4ecKHX 3aJaHUil IO KiIacCH(UKAMM, HOMEHKIATYype MW XHMHYECKUM (OpMyJaM HEOPraHHYEeCKHX BEIIEeCTB
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pa3NIMuHBIX KJIAacCOB (yrapHbIil ra3, YIJIEKHCIIbIA ra3, aMMHaK, ralieHas U3BECThb, HeralleHas M3BECTb, MMUThEBAs COAA U JPYTHX): 2

Ha3bIBaTh U COCTABIATH (POPMYJIIBI XHMHYESCKHX BEIIECTB, ONPEICIATh NPHHAICKHOCTD K KIIaccy.

Hcrounuku xumudeckoi nHdGopmaiun (cpercTB MaccoBoi nHpopMalmu, cetb MHTepHeT 1 Apyrue). [lonck nundopmanuu no

Ha3BaHWAM, HICHTH(HUKATOpaM, CTPYKTYPHBIM (GopMyiaM
Tema 3.2. |OcHoBHOE conep:kaHue 7 OK 01
®usukoXuMUIECKHEe  (TeopeTHueckoe 00ydeHHe 4 OK 02
CBO¥CTBa Mertasnbl. O6ume Gpu3nIecKkre U XUMHIECKHE CBOMCTBA MeTawioB. CrocoObl monmydeHus. 3HaYeHHEe METAUIOB U HEMETAJUIOB B
HEOPraHMIECKIX NPUPOJAC U HKU3HEACATEILHOCTH YEJOBEKa W OPraHu3MOB. Koppo3usi MeTasioB, BUABI KOPPO3HH, CHOCOOBI 3aIUTHl METAJUIOB OT 1
BCILCCTB KOPPO3HH

Hemeramnsl. OOme ¢usnyeckne W XUMHUYECKHE CBOMCTBA HeMeTaJuloB. TummuHble cBoictBa HemerauioB |V— VIl rpynn) 1

Kiraccudukanms 1 HOMEHKIaTypa COeTMHCHUI HeMeTauioB. KpyroBOpoTEl OMOT€HHBIX 3JIEMEHTOB B IIPHPOJIE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHMUECKHUX BEIIECTB (OKCHIOB, THIPOKCUIOB, KUCIIOT, COJIeH | Ap.). 5

3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COCANHEHHI, BBICIIUX OKCHIIOB U THIPOKCUIOB

[pakTuyeckue 3aHATHSA 2

CocTaBiieHHe ypaBHCHUH XUMHYECKUX PEAKIHMH € Y4acTHEM IPOCTBIX U CJIOKHBIX HEOPTaHMYECKUX BEIICCTB: METAJUIOB M

HEMETaJUIOB; OKCHIOB METAJUIOB, HEMETAIOB U aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX KHCIIOT, OCHOBaHHHA M aM(pOTEPHBIX

THAPOKCHIOB; HEOPTaHUYECKUX COJICH, XapaKTepU3YIOIHUX UX CBOHCTBA. 2

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUIl HA CBOMCTBA, COCTAB, ITOJIy4eHUE U 0€30I1aCHOE HCII0Ib30BaHNE 1
BOKHEHIIMX HEOPraHNYECKUX BEIIECTB B OBITY M MPAKTHYECKON NEATEIBHOCTH YEIOBEKa

KonTtpoabHnas padora 2 |CBoiiCTBa HEOPTaHHYECKIX BEIIECTB 1
Pa3nen 4. CTpoenue U CBOIICTBA OPraHMYecKHUX BellleCcTB 16
Tema 4.1. OcHOBHOe coep:kaHue
Knaccndukarus, Teopernyeckoe o0y4yeHue OK 01
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CTPOCHHE H
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

ITosiBIeHNE 1 pa3BUTHE OPraHUYECKON XUMHH Kak HaykH. [IpenMeT opranndeckoil XuMun. MecTo U 3HaYE€HHE OPTaHUYECKON
XUMHH B CHCTEME €CTECTBEHHBIX HaYK.

XUMHUYECKOE CTPOEHHE KaK MOPSAIO0K COSANHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH. OCHOBHBIC NOJIOKEHUSI TEOPHHU
XUMHYECKOTO CTPOEHUsI OpraHuveckux coeauHeHuid A.M. bByTinepoBa. VYrIuiepofHBIid CKeJleT OPraHU4YeCKOW MOJEKYJIBI.
3aBHCUMOCTh CBOICTB BEIIECTB OT XUMHUYECKOTO CTPOECHUS MONEKYIL. M30Mepus u u30Mepsl.

Iomsitue o ¢dynxmmoHanpHON Tpymme. Pagmkan. IlpuwHIMNBI KiIaccHUKAIMM OPraHMYECKUX COeIWHEHHWH. MexayHapomHas
HOMEHKJIATYpa M MPUHIMIBI HOMEHKJIATYPhl OpraHUYecKuxX coenuHeHuil. IloHsTHe 00 a30TCOACpPKANIMX COCIUHCHHSX,
OMOJIOTMYECKN aKTHUBHBIX BeHIeCTBaX (YIieBojaax, JKHUpax, Oelkax M Ap.), BEICOKOMOJIEKYJSIPHBIX COEIUHEHHIX (MOHOMeEp,
MOJIIMEP, CTPYKTYPHOE 3BEHO)

IpakTyeckue 3aHATHSA

HomeHknaTypa OpraHMdYecKMX COCIWHCHHH OTACTBHBIX KJIAcCOB (HACHINICHHBIC, HCHACHIIICHHBIE H  apOMAaTHYCCKUC
YIJICBOIOPOMABI, CIUPTHI, (PCHOJIBI, aJbJCTH/bI, KETOHBI, KApOOHOBBIC KUCIOTHI M Jp.) COCTaBICHUE MOJHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (pOPMYIT OPraHMIECKUX BEIIECTB OTACIbHBIX KITACCOB, UCTOJB3Ysl UX HAa3BaHUS [0 CHCTEMATHYECKON U TPUBHATIBHOU
HOMEHKJIaType (JTHJCH, alleTHIIeH, DuiepuH, (eHos, (opmanberul, yKCyCcHas KUCIOTa, DIHIHH). Pacdersl mpocreiimieii
(hopMyJIBI OPraHMYECKOW MOJICKYJIbI, HCXO/s U3 JIEMEHTHOTrO cocTana (B %)
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Tema 4.2. CBoiicTBa

OcHoBHOe coaep:kaHHe

OpraHn4eCKUux

Teopernueckoe o0yueHue

COEIMHEHUN

OHU3UKO-XUMUIECKHE CBONCTBA OPraHNYECKUX COCTMHEHUI OTIENbHBIX KIACCOB (0COOCHHOCTH KIACCU(DHUKAIINN U

HOMEHKJIATypbl BHYTPH KJlacca; TOMOJIOTMYECKHH psia U oOmas Qopmyna; uzomepus; (U3MYECKUE CBOMCTBA; XMMHUYECKHE
CBOWCTBA; CIIOCOOBI MTOJTyYCHHS )

— TpeAeNbHbIC YIIIEBOAOPOIAbl (aKaHbl M IMKJIOANKaHbI). ['OpeHHe MeTaHa Kak OJMH W3 OCHOBHBIX HCTOYHHMKOB TeIUlA B
MPOMBIIIJICHHOCTH M ObITy. CBOWCTBAa HPUPOAHBIX YIJIEBOAOPOAOB, HAXOXACHHE B MpPHPOJAEC M IPUMCHEHHE aJIKAHOB;
HEIPCACIbHBIC (aJ'IKeHbI, AJIKUHBI H aJ'IKaI[I/IeHI)I) U apoMaTUYCCKHUE YTIITICBOAOPOALI. FopeHme alleTUJIICHA KaK MCTOYHHUK
BBICOKOTEMIICPATYPHOTO IIJIAMEHH JUIsl CBAPKH U PE3KH METAJUIOB

— KHCIIOPOACOJEPIKAINE COCAMHEHHs (CIUPTHI M (PEeHONbI, KapOOHOBBIE KUCIOTHI M 3(UpPBI, aIbAETHIBI M KETOHBI, >KUPBI,
yrieBobl). [IpakTudeckoe NMpUMEHEHHE STHIICHTJIIMKOIS, riuuepuHa, ¢enona. [Ipumenenne ¢opmanbieruia, aneraibIeruia,
YKCYCHOM KUCIIOTBI. MblIa KaKk COJIM BBICIINX KapOOHOBBIX KUCIOT. MOIOIIMe CBOHCTBA MbLIa

— azoTcojepKallie COSAMHEHHS (aMHUHBI M aMHHOKHCIOTBHI, Oenku). BBICOKOMOJEKYISIpHBIE COCAMHEHHUS (CHHTETUYECKHE WU
OGuosornyeckn-akTUBHbBIE). MOHOMEp, MOJIMMEp, CTPYKTYpHOE 3BeHO. [lommMepr3amust STuaeHa Kak OCHOBHOE HallpaBJIEHUE €ro
HCIIOJIb30BAHHUS.

I'eHeTnueckas CBA3b MEXy KIIACCAMHU OPraHMYECKUX COEIUHEHHI

IpakTyeckue 3aHATHSA
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OK 01
OK 02
OK 04




W3yueHne CBOWCTB OPraHMUYECKUX COCANHEHUH OTACIBHBIX KIACCOB (TPUBHAIIbHAS I MEKAYHAPOIHAS HOMEHKIIATYPA, XUMHICCKHUE
CBOWCTBA, CHOCOOBI TIONYYEHU): TpeAeibHbIe (aJKaHBl W IMKIIOATKAHBI), HEMpeaenbHbIe (AIKCHBI, aKWHBl M aKaIHCHBI) H

15

apoOMaTHYeCKUe YIIICBOAOPOIbI, CIHPTHI M (DCHOIBI, KapOOHOBBIE KHCIOTBI M 3(UPHL, aIBACTHIB M KETOHBI, aMUHBI W 2
AMHHOKHUCIIOTBI, BBICOKOMOJEKYJISIDHBIE COCOUHEHUS. 3aJjaHMs HA COCTABJIICHHE YPABHEHUI XUMHUUYECKUX pEaKIHU C ydacTHEM
OpPraHUYECKHX BEHIECTB HA OCHOBAHMU MX COCTABA U CTPOEHUS
CocraBneHne cxXeM peakuuii (B TOM 4YHCIE MO IMPEAIOKEHHBIM I[ENOYKaM MPEBPAIICHMIH), XapaKTEPU3YIOUINX XUMUYECKHE
CBOMCTBa OPraHMYECKUX COCAMHEHUH OTAENBHBIX KIIACCOB, CIIOCOOBI MX TOJIyYEHHUS! M Ha3BaHUE OPraHMYECKUX COCIMHEHHH MO
TPUBHUAIBHON UM MEXIYHAPOAHON CUCTEMAaTHYECKON HOMEHKIIATYPE. 2
Pemenne npakTHKO-OpPUEHTUPOBAHHBIX TEOPETUUECKUX 33JAHUI Ha CBOMCTBA OPIraHUYECKUX COCIUHEHNN OTAEIbHBIX KIACCOB
Tema 4.3. OcHoBHOe coaep:kaHHe 3 OK 01
W nentuduxamnus TeopeTuueckoe ofyyenne 2 OK 02
OpraHUYCeCKUX BEIICCTB, (BpoopraHndeckre coequHeHus. [IpuMeHeHne u Ononornyeckas posib yriaeBonoB. OKHCIIEHHE YITIEBOJOB — MCTOYHHMK IHEPTHH
HX 3HAYCHHC U JKUBBIX Opranm3MoB. OOJacTH MpUMEHEHHsT aMIHOKHUCIOT. [IpeBparieHust 0eIKoB MUK B OpraHu3Me. buosormdeckue QyHKIUN 1
IpUMEHEHHE B OBITOBOH |GenkoB. Bronornyeckue GpyHKIHH KUPOB. POIb OpraHMuecKoil XMMUK B PEIICHHH TIPOGIIeM MUIIEBOH Ge30MacHOCTH
U IPOU3BOJICTBEHHOMN
JIeATENIbHOCTH YelioBeka |Poib opraHuueckoil XMMHUHM B pELICHUH TPOOJieM JHEPreTHYecKOoi Oe30MacHOCTH, B Pa3BUTHUH MEIHMILIMHBI, CO3AaHHH HOBBIX
MaTepuagoB, HOBBIX HICTOYHHKOB SHEPrUH (aJIbTEpPHATHBHBIC HCTOUYHUKH 3HEprun). OacHOCTh BO3JEHCTBHS HA )KUBBIEC OPTaHU3MBbI 1
OPTaHWYECKUX BEIIECTB OTACNIBHBIX KIAcCOB (YIJICBOAOPOIBI, CIHUPTHI, ()EHOIBI, XJIOPOPTaHNUECKUE TIPON3BOJHBIC, albJICTUABI U
JIp.), CMBICJI TIOKa3aTeNs MPeaesIbHO JOMYCTUMOM KOHIICHTPAalluu
KonTpoabnas padora 3 |CTpykTypa U CBOWCTBA OpPIraHUYECKUX BEIIECTB 1
Pazpen 5. Kunernuyeckue u TepMogUHAMUYECKHE 3AKOHOMEPHOCTH POTEKAHUSI XUMUYECKUX pPeaKIuii 4
5.1.CxopocTh OcHoBHOe coaep:kaHHe 4 OK 01
xumuueckux peakuuil. [Teoperudeckoe o0yuenue 1 OK 02
Xumndeckoe paBHoBecue| CKOPOCTh PEakIMy, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (DAaKTOPOB: MPHUPOABI PEATUPYIONINX BEIIECTB, KOHICHTPAIUU PEarnpyrOIInX
BEIIECTB, TEMIIEPAaTypsl W IUIOMIAAN PEaKIMOHHOW MOBEPXHOCTH. TerutoBele 3¢ (EeKTh XUMHYECKHX peakuuid. DK30- U
SHAOTEPMHUECKUE, PEAKLIUH. 1
OOparuMocTh peakiuid. XHMHUYECKOe PaBHOBECHE W €ro CMEIEHHE MOJA JEHCTBHEM pPa3IM4HbIX (aKTOPOB (KOHLIEHTPALMS
peareHTOB WM MPOAYKTOB PEaKIHH, JaBJICHUE, TEMIIepaTypa) AJsl CO3JaHusl ONTHMAIBHBIX YCIIOBUH MPOTEKAHHS XMMHUYECKHX
npoueccos. [Ipunun Jle Ilarense
I[pakTuyeckue 3aHATHS 2 OK 01
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJIaHNUI Ha aHAN3 (PaKTOPOB, BIMSIOMINX HA U3MEHEHNE CKOPOCTH XUMHYECKOH OK 02
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peaKLuu, B T.4. C TO3UINI IKOJIOTHYECKH 11eJIECO00pa3HOTO MOBEACHHS B OBITY M TPYIOBOH AEATEIBHOCTH B IEIISIX COXPAaHEHUS 2
CBOET0 3JJ0POBbs U OKPYIKAIOLIEH IPUPOJHON CPEIBL.
Pemienue npakTUKO-OpUEHTHUPOBAHHBIX 3a/laHUH Ha MpuMeHeHue npuHiuna Jle-Illatense aAmns HaxoXA€HUS HalpaBICHUs
CMEIICHNsI PABHOBECHSI XUMHUYECKOH PEaKkIMy M aHaIN3 (PaKTOPOB, BIMSIONIMX HA CMEIICHUE XUMHUECKOTO PABHOBECHS
Pasgen 6. PactBopsl 2 OK 01
OcHOBHOe cojiep:KaHue 2 OK 02
IIpakTHyeckue 3aHATHS 2 OK 07
PactBopenne kak ¢Qusnko-xumuyeckuil mporecc. PactBopsl. CriocoObl MPUTOTOBIICHUST pacTBOpPOB. PacTBopuMocTs. MaccoBast
Tema 6.1. JIOJIST PACTBOPEHHOro BemliecTBa. CMBICT MOKa3aTensl NMPEeAenbHO AOMYCTHMMOM KOHIEHTpPAllMKd U €ro HCIOJIb30BaHHE B OLCHKE 1
TloHsTHE 0 PacTBOpAX 9KOJIOTHYECKOH O€30MacHOCTH.
IIpaBuia 3KONOTHYECKH 11€1ecO00pa3HOr0 MOBEICHHS B OBITY U TPYAOBOH NESATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3[I0POBbS U 1
OKpy>Karolleld MPUPOIHOI Cpelbl; OMACHOCTh BO3AEHCTBHS HA >KUBbIE OPraHU3MBI ONPEAEIECHHBIX BELECTB. PeleHre npakTUKo-
OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHUI Ha PACTBOPBI, HCIOIb3YEMbIe B OBITOBOH M PON3BOJICTBEHHOM JEATEIBHOCTH YEIIOBEKa
IIpodeccuonanbHO-0PHEHTHPOBAHHOE COICPKAHNE (COAePKAHHME IPUKIATHOI0 MOLY.JIs)
Pazgen 7. XuMmus B ObITY U MPOM3BOACTBEHHOIi 1eATEeIbHOCTH Yel0BeKa 6 OK 01
Xumus B OBITY 1 OcHOBHOe coep:kaHue 6 OK 02
IPOM3BOICTBEHHOH | Teoperuueckoe 00yueHne 2 OK 04
ACATCIIBHOCTH Hogeiiine pocTtuxkeHHss XUMHYECKOM HayKd M XUMHYECKOM TexHojioruu. Poip xumuu B 00eCIIeUeHNH 3KOJIOIMYECKOA, OK 07
HCII0OBCKa SHEPreTUYeCKON W MHIEBOH Oe30MacHOCTH, Pa3BUTHU MEIOWNUHBL [IpaBmia momcka W aHaNW3a XUMHYECKOM WH(POPMALUU W3 2 K 1.2
pa3IUYHBIX ICTOYHUKOB (Hay4yHasi M y4eOHO-Hay4Has JIUTepaTypa, CpeiCTBa MaccoBoi nHdopmaluu, ceth ViHTepHeT)
IIpakTHyeckue 3aHATHS 4 K3
[Mouck u aHaNM3 KeCcOB 0 NPUMEHEHNN XMMHUUECKHUX BEIIECTB ¥ TEXHOJIOTHI ¢ yueToM Oyayiiel npodeccuoHambHOM K13
JISSITETIPHOCTH IO TeMaM: BaKHEHIIHME CTPOUTENbHBIE MaTepuanbl, KOHCTPYKIIMOHHBIE MaTepHajbl, KPacKH, CTEKJIO, KepaMHKa, 4
MaTepHanbl Uil 3JEKTPOHUKH, HAaHOMATepHalbl, TEKCTUIBHBIE BOJOKHA, MCTOYHUKH 3HEPruUH, OpPraHMYECKHEe M MUHEpAaJbHBIC
ynoOpeHus, IeKapCTBEHHBIE BELIECTBA, OBITOBAsI XUMHSI.
3amuta: [IpencraBienue pe3yabTaToB PEIICHNs KeHCOB B popMe MUHU-IOKIIA/IA C TIpe3eHTalneH
IIpomeskyToyHast aTTecTAlMS 0 JUCHUILINHE (1M(]PepeHIUPOBAHHBIN 3a4eT) 2
Bcero 52
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3. VCJOBUS PEAJIM3ALIAN ITPOTPAMMBI OBIIEOBPA30BATEJILHOM
TACIATLIAH

3.1. TpeboBaHHMsI K MUHUMAJIBHOMY MaTepHAJbHO-TEXHUYECKOMY 00ecredeHHI0
Jns peanuzanuu nporpamMmbl JTUCHUIUIMHBL MIPELYCMOTPEHBI CIEAYIOLIUE CIEeHUaTbHbIE
MOMeIlEeHUs: yueOHbIN KaOUHET.

O0opynoBanmne y4e0HOr0 KaOUHETA: KOJUICKIIMH MPOCTHIX U CIIOXHBIX BEIISCTB W/WIH
KOJUJIEKIIMY TIOJIMMEPOB; KOJUIEKIMS TOPHBIX TOPOJ U MUHEPAJIOB, HU(POBEIE 00pa30BaTEIbHBIC
pecypcesl.

TexHuyeckue cpeacrBa 00y4eHHMsI: KOMIBIOTED C YCTPONCTBAaMH BOCIPOM3BEICHUS
3ByKa, IPUHTEP, MYJIbTUMEINA-TIPOEKTOP C SKPAHOM, MYJIbTUMEIUITHAS TOCKA.

3.2. UnpopMmannoHHOe oOecnedeHne peain3alui NPOorpaMMbl
Ilepedyenn pexoMeHyeMbIX yueOHbIX U31aHuii, UHTepHeT-pecypcoB, 10MOJHUTEIbHOM
JINTEePaTyphl

OcHoBHasl IUTepaTypa:
1. Xumus 10, 11 kmace. I'a6puensta O.C., OctpoymoB W.I'., CnagxoB C.A. — Mockga:
[Ipocsemenue, 2022.
2. Xumus. 3a7a9HUK: yueOHOE TTOCOOre I CPEeIHETo MPOoPECCHOHATBHOTO 00pa3oBaHus /
0. A. JleGeneB [m ap.]; mom obOmei penmakmueit I'. H. dangeeBa. — MockBa: M3marenbcTBo
FOpaiit, 2020.
3. XuMus: yueOHUK JUIsl cpeaHero npodeccroHanbHoro oopasosanus / 0. A. JleGenes, I'.
H. ®anees, A. M. lN'onmy6es, B. H. [llanoBain; mox o6mieit penakiueit I'. H. ®aneesa. — 2-e u3g.,
nepepad. u gon. — Mocksa: M3aarensctBo FOpaiit, 2020.

JlonosHUTeILHAS JIUTEPATYypa:
1. MapteiHoBa, T. B. Xumusa: y4eOHMK M TPAKTUKyM ISl CPEIHETr0 Mpo(ecCHOHATBHOTO
obpazoBanus / T. B. MapteiHoBa, 1. B. ApramonoBa, E. b. ['omyHoB; o obmieli penakumeit T.
B. MapTeiHOBOM. — 2-¢ u31., uctnp. u aom. — Mocksa : U3narensctBo FOpaiit, 2020.

HNuTepHeT-pecypcenl:
www. Krugosvet.ru /yausepcanpHas sHnuKIoneus «Kpyrocsem/
http:// sciteclibrary.ru /Hayuno-TexHuueckas OndIuOTEKA/
www.auditorium.ru /oubnuorexka HHCTUTYTa «OTKPBITOE 0OLIECTBOY/
www. interneturok. ru («Bumeoypoku 1o mpeamMeram mKoJIbHON MpOrpaMMbI» ).
www. chemistry-chemists. com/ index. html (3;71€KTpOHHBII )KypHaT « XMUMUKA H XUMUSI» ).
www. hemi. wallst. ru («Xumus. O6pazoBaTeNbHbII CAUT AJS MIKOILHUKOBY ).
www.alhimikov.net (O6pa3oBaTeabHBIN CaNUT TSI IIKOJBLHHKOB).

© N wd e

www.chem.msu. su (DnekTpoHHast GHOTHOTEKA 10 XUMHH).
10 www. hvsh. ru (kypran «XuMus B ILIKOJIE ).
11. www.hij.ru (xypHan « XUMHS U )KU3HBY).



nponecce IMPOBCACHHUA IMPAKTUYCCKUX 3aHHTI/II71,

4. KOHTPOJIb 1 OUEHKA PE3VJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJLHOMN TUCITATIINHBI

KOHTpOHB U OILCHKa Ppe3yJIbTaTOB O6y‘{CHI/I$I OCYHICCTBJIACTCA IMPCIIOAAaBaTCICM B

TCCTUPOBAHUA, a TaKXKC BbIIIOJIHCHUA

O6y‘IaIOH_[I/IMI/IC$I HHIAWBUYAJIbHBIX 3a11aH1/1i/’1, ITPOCKTOB, I/ICCHGI[OBaHI/If/’I.

Ne OK/TIK Monayas/Pa3 Pesynbrats THIBI OLEHOYHBIX MEPONPHUATHIA
aen/Tema o0yueHust
I OcHoBHOE cofep:kaHue
1 Pazgen 1. OcHOBBI DopMyTUPOBATH
CTPOCHHS BelecTBa 0azoBble MOHATHHA
M 3aKOHBI XUMMH
11 OK 01 Crpoenne atomoB | CoCTaBIATh 1. Tect «CrpoeHne aTroMOB  XHUMHYECKHX
XUMHYECKHX XUMUYECKHE 2JIEMEHTOB U MIPUPOJA XUMHUYECKOH CBSI3U».
SJICMCHTOB 1 opmyset 2. 3ajaun Ha COCTAaBICHUE XUMUYECKHX (GOpMyIT
npupoja COEIMHEHUN B JIByXaTOMHBIX COEIMHEHUHN (OKCI/I,Z[OB, cynL(bI/I)IOB,
XUMHYECKON COOTBETCTBUU CO THIPHUIOB U T.IL.).
CBS3H CTCIECHbIO OKUCICHUS | 3. 3agaHus Ha WCIOJb30BAHME XUMHUYCCKOM
XUMUYCCKUX CHMBOJIUKH u Ha3BaHUM COEJIMHEHU I o
3JIEMEHTOB, UCXOs HOMEHKJIaType MEXIYyHapOJHOI'O COor3a
W3 BAJICHTHOCTH U TEOPETUUYECKON U MPUKIAJAHON XUMHM U TPUBUATIBHBIX
ONEKTPOOTPULIATENBH | HA3BaHUM [UIT COCTABICHHS XHMHYECKHAX (HOpMyI
oCTH NBYXaTOMHBIX COCIWHEHWH (OKCHIIOB, CyIb(UIOB,
THIAPUIOB M T.JI.) U JAPYTMX HEOPraHMYEeCKHX
COEJMHEHUN OTAENBHBIX KJIaCCOB
1.2 OK 01 [lepronnyeckuit XapakTepu3oBaTh 1. Tect «Mertamnmaeckne / HEMETAUTHIECKUE
OK 02 3aKOH M Ta0muIa | XUMHUYECKHE CBOWCTBA,
1. MenpeneeBa | JICMCHTHL B JNEKTPOOTPHULATEIBHOCTE U CPOACTBO K DIEKTPOHY
COOTBETCTBUH C UX XUMHUYECKUX JJIEMEHTOB B COOTBETCTBUE C MUX
MOJIOKEHHUEM B JJIEKTPOHHBIM ~ CTPOCHHEM U IIOJOXKEHUEM B
HEPUOIUYECKON NEPUOJUYECKOH CHCTEME XHMHUYECKHUX JJIEMEHTOB
CHCTEME XUMHYECKUX | J[.W. MeHeneeBay.
SJIEMCHTOB 2. [IpakTuyeckue 3alaHusi Ha YCTAHOBJICHUE
J.W. Menpeneesa CBA3M MEXIY CTPOGHHEM aTOMOB XHMHYECKHX
3JIEMEHTOB U INEPUOJUYECKUM H3MEHEHUEM CBOMCTB
XMMHYECKHX D3JEMEHTOB M MX COEIUHEHHUH B
COOTBETCTBUU C IOJIOKEHUEM
Ilepuonuueckoil cucteme.
3. [IpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUYECKUE  3aJaHMsl HAa  XapaKTepU3ALHUIO
XMMHUYECKHX  3JIeMeHTOB:  «Meramiuyeckue  /
HEMETaNINYECKUe CBOWCTBA,
ANEKTPOOTPULIATENIBHOCTE U CPOACTBO K DIIEKTPOHY
XMMHYECKHX D3JIEMEHTOB B COOTBETCTBHE C HX
9JIEKTPOHHBIM ~ CTPOEHHEM U IOJOXEHHUEM B
MEPUOINIECKOM CHCTEME XUMHUECKUX
anemenToB JI.1. MenneneeBay
Payien 2. Xummueckie XapakTepu3zoBaThb KounrtpoabHas pabora
2 peakuu THIIBI XHMl/l‘lfCKl/lX «CTpoeHHe BelleCTBA M XHMHUYeCKHe PeaKIum)
peakuuii
2.1 OK 01 Turnbr CocraBiath peakuud | 1. 3agauu Ha COCTaBJICHUE ypaBHEHUH peaKIIHid:
OK 04 XAUMHUYECKUX COCJIMHCHUS], — COCIMHEHMS, 3aMCIIICHHSI, PA3JIOKCHHUS, OOMCHA;
peakuuii PasoXKeHns, OOMEHA, | -— OKUCITUTENBHO- BOCCTAHOBUTEIBHBIX peakuuii ¢
3aMelICHUs, HCIIOJIB30BAaHUEM METO/1a DJICKTPOHHOI'O Oaianca.
OKHUCJIUTEIBHO- 2. 3aj1a4n Ha pacyeT Macchl BELIECTBA WM 00BbEMa
BOCCTAHOBUTEIIbHBIE

Ta30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
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peaxiuu WM 00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKLIUH
BEIECTB; pacu€Thl Macchl (00bEMa, KOJIMYEeCTBa
BEIIIECTBA) MPOYKTOB PEAKIMH, E€CIIN OIHO U3
BEIIIECTB UMEET NPHUMECH
2.2 OK 01 Onexrpomurnueck | CocTaBIATh 1. 3amanust Ha COCTABICHUE MOJEKYISIPHBIX U HOHHBIX
asi AMCCOIMAIS U | YPABHEHMS peakuuid ¢ ydacTHEM KHUCIIOT, OCHOBAaHUM W COJIEH,
WNOHHBIH 0OMeH XUMHMUYECKHX PEaKUM | yCTaHOBICHHE U3MEHEHUS KUCIIOTHOCTU CPENBI
MOHHOTO OOMEeHa ¢
ydacTHeM
HEOPTraHMYECKUX
BEIIIECTB
HccnenosBarb
Pazgen 3. Crpoenne wu cTpoeHue K 6
3 CBOiicTBa HeOPraHHYecKuX CBOlCTBA . OHTPOILHAN paboTa
p—— HeOPraHHYeCKIX «CBolicTBa HEOPTAHMYECKHUX BEIIECTB)
BelIeCTB
3.1 OK 01 Knaccudukanus, | Kmaccudpunmposatsh 1. Tecr «Homenknatypa u Ha3BaHHE
HOMEHKJIATypa U | HEOpraHWYeCKHe HEOPTraHUYECKUX BEIECTB UCXOMS U3 UX XMMUYECKOH
CTpOEHHE BEIlleCTBA B (OopMyJIBI MM COCTAaBJICHHUE XMMHUECKOH (opmyiibl
HEOPTaHUYECKUX COOTBETCTBUMU C UX HUCXOs1 W3 Ha3BaHHUsA BCUICCTBA IIO Me)KI[yHapOZ[HOfI
BEIecTB CTpOCHHEM WM TPUBHAIILHON HOMEHKJIIAType».
2.3amaunm  Ha pacyeT MacCOBOH JoiHM  (MAcchl)
XMUMHYECKOI0 2JIEMEHTA
(coenuHeHwus) B MOJIEKyJie (CMECH).
3.IlpakTndeckue 3amaHMs 1O  Kiaccu(UKaLuy,
HOMEHKJIaType " XUMUYECKUM thopmynam
HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB.
4 TlpakTrueckne 3a7aHus Ha oTpezieTIeHNe
XMMHYECKOI aKTUBHOCTH BEIECTB B 3aBUCHMOCTH
BHJAa XUMHUECKOH CBA3M M THUMA KPUCTAJUINYECKOM
penieTkn
3.2 OK 01 Dusuko- YcranaBnuBarh 1. Tect «OcoOEHHOCTH XMMHYECKHX CBOWCTB
OK 02 XUMUYECKUE 3aBUCUMOCTD OKCHJIOB,  KHCJIOT,  OCHOBaHUH,  aM{(OTEpPHBIX
CBOMCTBA (PUBUKOXMMHUYECKHX | THAPOKCHIIOB U COJIEH.
HEOPraHUYECKUX | CBOMCTB 2. 3amaHuss Ha  COCTaBJIEHHE  YpaBHEHUIl
BEIIECTB HEOPraHUYECKUX XMMHYECKHX pEaKIui ¢ ydacTHEM IIPOCTHIX U
BEIIECTB OT CTPOCHUS CJIOJKHBIX HEOPraHN4Y€CKUX BCIICCTB: OKCHI0B
aTOMOB M MOJICKYJI, a | METAIUIOB, HEMETallIoB M aM(OTEepHBIX 3JIEMEHTOB;
TAKKE THIIA HEOPraHWYECKHX KHUCIIOT, OCHOBAaHUH M aM(OTEPHBIX
KPUCTAILTHYECKOIH THJPOKCHIOB, HEOPraHM1eCKHX coJtei,
permeTku XapaKTEepU3yOIIMX HMX CBOWCTBA M CHOCOOBI
MOy YCHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETHUECKHE 3aJaHUsl Ha CBOWCTBA U MOIY4YCHUE
HEOPraHWYECKHX BEIIECTB
3.3 OK 01 Unentudukauus | Mccnenoarsh 1. IIpaKkTHKO-OpHEHTHPOBAHHbIE  3aJaHUSA IO
OK 02 HEOPraHMYeCKHX | Ka4yeCTBEHHBIE COCTaBJIEHUIO XHMHMYECKHX pEaKIUd C ydacTUEM
OK 04 BEIIIECTB peakun HEOPraHWYECKHX BEIECTB, HCIOIB3YyEMBIX UII HX
HEOPTraHMYECKUX uACHTH(UKALINH.
BEIIECTB
4 Pasnen 4. Ctpoenue u HccaenoBarn
CBOIiCTBa OpPraHHYeCKHX CTpOCHHE 1 Kontposbaast padora
BellecTB CBOHUCTBA .
OpraHHYeCKHX «CTpoeHHe U CBOICTBA OPraHNYeCKHX BellecTB»
BellleCTB
4.1 OK 01 Knaccudukanus, | Kmaccupuumposats 1. 3amaHust ~Ha ~ COCTaBJIGHWE  Ha3BaHUI
CTPOCHHE H OpTaHUYECKHE OPraHMYECKHX COEAMHEHHUI 0 TPUBUAIBHOM WIHN
HOMEHKJIaTypa BEIIIECTBA B MeXTyHapOAHOM CHCTEeMaTHYECKOW HOMEHKIIAType.
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OpPraHUYeCKUX COOTBETCTBUH C UX 2. 3amaHuss Ha  COCTaBJIEHHE MOJHBIX U
BEIIIECTB CTPOCHUEM COKpalICHHBIX CTPYKTYpHBIX (OpMyN OpraHUuecKHX
BEIIECTB OT/AEJIBHBIX KIIaCCOB.
3. 3ajaun Ha  oOIpeleNeHue  mpocreifmeit
(GopMynBl  OPraHMYECKOW MOJIEKYJBI, HCXOAS W3
3JIEMEHTHOTO cocTaBa (B %)
4.2 OK 01 CsaoiicTBa YcranaBiuBarhb 1. 3amaHuss Ha  COCTaBJIEHHE  YpaBHEHUIl
OK 02 OpPTraHUYECKUX 3aBHCUMOCTH XMMHYECKHX PEaKIUHd C ydJacTHEM OpPraHHMYECKHX
OK 04 COCIMHEHUI (U3MKOXMMHUYECKUX | BEILECTB HA OCHOBAHUM MX COCTaBa M CTPOEHHMS.
CBOWCTB 2. 3ajaHus Ha  COCTaBJIEHHE  ypaBHEHUH
OpPraHuYeCcKux XHUMHNYCCKUX peaxunﬁ, WUTIOCTPUPYIOIIUX
BEIL[CCTB OT CTPOCHHs | XAMUYCCKHE CBOMCTBA €  y4eTOM MEXaHH3MOB
MOJIEKYJT MPOTEKaHMs JaHHBIX PEAKIUI M FeHETUYECKOH CBS3H
OpPTraHUYECKUX BEIECTB Pa3HbIX KIIACCOB.
3. PacueTHble 3a1aun M0 ypaBHEHUSIM peakUui
C y4acTHEeM OPTaHUYECKUX BELIECTB.
4.3 OK 01 Unentndukauns | Mccnenosars 1.IIpakTUKO-OPUEHTHPOBAHHBIE 3alaHus 1o
OK 02 OpPTaHUYECKUX Ka4eCTBEHHBIC COCTABJICHUIO XHMHYECKHX PpEAaKIWi C ydacTuem
OK 04 BEIIIECTB, UX peaxuu OpPraHUYECKHUX BEIIECTB, B T.4. HCHOIB3YEMBIX IS UX
3HAYCHUE U OpPraHUYECKUX UAEHTH(UKALNY B OBITY U IPOMBIIUICHHOCTH.
MpUMEHEHHE B COeMHEHUI
OBITOBOI 1 OTZETBHBIX KIIACCOB
MPOU3BOJICTBEHHO
U 1eSTenbHOCTU
4yeNoBeKa
5 Pazgen S. XapakTepu3oBaTh
Kunernueckue n BJIHSIHHE
TepMOIHHAMUYECKHE pa3IN4YHBIX
3aKOHOMEPHOCTH (akTopoB Ha
NpPOTeKaAHUSs paBHOBecHe U
XHUMHUYECKUX peakuuii CKOpOCTH
XHMMHUYECKHX
peakumii
5 OK 01 CxopocTb XapakTepus3oBaTh IIpakTHKO-OpUEHTHPOBAHHEIE TeopeTU4YecKue
OK 02 XUMHYECKUX BIIMSTHHUC 3aaHusl Ha aHamu3 (aKToOpoB, BIMAIOMIMX Ha
peakuuii. KOHLICHTPAIHH W3MECHEHHE  CKOPOCTM  XHMHYECKOH  pEeaKiHu.
XuMH4ecKoe pearupyrommx [TpakTHKOOPHEHTHPOBAHHBIEC 3a/JaHNsI HA IPUMEHEHNE
paBHOBecue BEILIECTB U NpUHIATIA Jle-Illarenbe pitie: HAXO0XXICHUSA
TEeMITepaTyphl Ha HalpaBJICHUS] CMEILIEHUS paBHOBECHUS XHMHYECKOH
CKOpOCTb peakuuum ¥ aHann3 (aKToOpoB, BIMAIOIINX HA
XUMUYECKHUX CMeIlleHHEe XMMUYECKOTO PaBHOBECHS
peakuui
XapakTepu3oBaTh
BIIMSTHUE M3MEHEHUS
KOHIIEHTpaluK
BEILIECTB, PEAKIIH
cpensl 1
TeMIepaTyphl Ha
CMEIIEHHE
XHUMHYECKOTO
PaBHOBECHS
6 HccaenoBars
Pa3nea 6. PacTBopbI HCTHHHBIE
PacTBOPBI €
3aJaHHBIMH
XapaKTepUCTHKAMHU
6.1 OK 01 [onsTue o Paznuuats nctuabble | 1. 3amaun Ha IPUTOTOBIICHUE PACTBOPOB.
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OK 02

pacTBopax

pacTBOpBI

2. ITpakTHKO-OpUEHTUPOBAHHBIC PACUETHBIC
3aJ[aHusl Ha JUCTICPCHBIC CUCTEMBI, UCIIOJIb3yEeMbIC B
OBITOBOM U

HpOH3BO,HCTBeHHOfI JACATCIbHOCTH YCJIOBCKA

IpodeccHonaIbLHO-0PHEHTHPOBAHHOE COepKaHue (ColepKaHNe MPHUKIATHOTO MOTYJIs)

7 OuennBarb 3amura Keiica (c y4eToM Oynyuei
Pa3nen 7. MOCJIeACTBUSA npogeccuoOHAIbHOI 1esITeIbHOCTH)
Xumusi B ObITYy 1 ObITOBOIT U
MPOU3BOACTBEHHOIA NPOU3BOJACTBEHHOM
J1eTeJJbHOCTH YejIoBeKa AeTeJIbHOCTH
Ye10BeKa ¢
MO3HIHI
IKOJIOTHYECKOH
0€30IaCHOCTH
7.1 OK 01 | Xumus B ObITY 1 OrneHnBaTh Ketic (c yaeToM Oynymiei
OK 02 | OpOou3BOACTBEHHOM | IOCJIEACTBUS po(heCCHOHATBHOM NIeITETPHOCTH) B0O3MOXKHEIE TEMBI
OK 04 | mesTenbHOCTH OBITOBOM U KecoB:
OK 07 | YeloBCKa IIPOU3BOACTBCHHON 1. [MoTerienue KIMMaTa 1 BEICBOOOK ICHIE
IIK ACATENLHOCTH . ra30BbIX THAPATOB CO JIHA OKEaHa.
1.2 YyeJI0BEeKa C IMO3UIUI
. 9 2. Bynyuiue MaTepuasl JJis aBua-, MalinHO- U
K3 JKOJIOTMYECKOM
0 prOOPOCTPOCHUS.
K13 0e30IMacHOCTH .
o 3. HoBble MaTepraiibl IUisi COJTHEYHBIX OaTapeii.
4. JlexapcTBa Ha OCHOBE PaCTHTEIBHBIX
[penaparos
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