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1. IHACHOPT PABOYEM IHPOI'PAMMBI YYEBHOU
JAUCIHUIIJIMHBI YII1.09 XUMUA

1.1. O6nacts npuMeHeHUs1 paboueil mporpaMmMbl

PaGouass mnporpamMma AHMCIUIUIMHBI SIBJSIETCS YacThi0 00pa30BaTEIbHOM
nporpammbl B cootBeTcTBUU ¢ PI'OC CIIO no cnenumansHoctu 43.02.16 Typusm u
rOCTENPUUMCTBO.

1.2.  Mecro aucturunbl B ctpykrype TTICC3:
OIl1. O6meobpazoBaTebHAS TOATOTOBKA
VII.09 Xumus

1.3. llenu m 3amauu AUCUUIUIMHBI — TPEOOBAaHUS K pe3ysibTaTaM OCBOEHUS
JVCHUTUIAHBIL.

ConepxaHue mnporpaMMbl  0011€00pa30BaTENbHON JUCIUIUIMHBL  «XUMUS»
HAIIPABJICHO HA JOCTHIKEHUE CIECAYIOIUX LeJIeH:

- (dopMupoBaHHUE CHUCTEMBbl XHMHYECKHX 3HAaHUW Kak BaKHeHIen
COCTABJIAIOIIEH €CTECTBEHHO-HAYYHOW KAapTHHBI MHpA, B OCHOBE KOTOPOM JIeXkKAaT
KJIFOUEBbIE MOHATHUS, (PyHAAMEHTAIbHbIE 3aKOHBI U TEOPUU XMMHUHU, OCBOECHUE SA3bIKA
HayKH, YCBOGHHME M  TOHMMAaHHUE  CYIIHOCTH  JIOCTYHHBIX  0000ILEeHUMN
MHUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMJICHME C WCTOPUEM HUX pPAa3BUTHA W
CTaHOBJICHUS,

- dbopmMupoBaHue W pa3BUTHE TNPEACTABICHUH O HAYYHBIX METOAax
MO3HAHUSI BEIIECTB M XMUMHUYECKUX PEAKIUH, HEOOXOIUMBIX MJii MNpUOOpeTeHUs
YMEHUN OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SBICHUM, MMEIOLIUX
MECTO B IIPUPOJIE, B MPAKTUYECKOU U MIOBCEIHEBHON KU3HU;

- pa3BUTHE YMEHUIl U  CIOCOOOB  JIESATENBHOCTH, CBSI3aHHBIX C
HaOJIOJICHUEM U OOBSICHEHHEM XMMHMUYECKOTO IKCIEPHUMEHTA, COOJIIOJIEHUEM ITPABUI
0e301acHOro oopalleHust ¢ BENIECTBaMH.

3agauM AMCHUIIMHBI:

1)  cdopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
IIPOLIECCOB U SBJICHUM B OKPYXKAIOIIEW Cpele, a TakKe HMX CBA3b C LIEJIOCTHOU
HAay4HOM KapTUHOM MHpa U APYIMMU €CTECTBEHHBIMU HayKaMu;

2)  pa3BUTh yMEHHUS  COCTaBIATh  (POpPMyIBl  HEOPraHWYECKUX U
OpPraHMYEeCKUX BEIIECTB, YPABHEHUS XUMHMUYECKUX PEAKIMM, OOBACHATH MX CMBICI,
UHTEPIPETUPOBATD PE3YIBTATHl XUMUYECKUX DKCIIEPUMEHTOB,



3)

OKCIICPUMCHTAJIbHBIX HCCJ’I@I[OBaHI/Iﬁ C

copMHUpPOBaThH

HaBBbIKH1

MIPOBEICHHUS
COOJIIOJIEHUEM  TIpaBUII

HpOCTefIHJPIX XUMHNYCCKUX

0e30macHoro

06pa1ueHH;1 C BCIICCTBaMH 1 Ha60paTOpHBIM 060py,ZIOBaHI/I€M;

4)
uH(pOpMaLIHIO

Pa3BUTH

YMEHUS
XUMUYECKOTO

HaXOJIUTh,
Xapakrepa U3

AHAIIM3UPOBaTh U
Pa3IMYHBIX

UCII0JIB30BaTh
MH(OPMAIIMOHHBIX

MCTOYHUKOB, BKIIIOYasl y4E€OHYIO JIUTEpaTypy, Hay4dHble MYOJMKAUU U UHTEPHET-

pecypchl;
5)

ACATCIbHOCTH W XUMHUUYCCKUX IIPHUPOAHBIX,

chopMUPOBaATh

YMEHUS

POrHO3UPOBATH

MOCJIEJICTBUSI  CBOEU

OBITOBBIX H ITPONU3BOJACTBCHHBIX

IMpOoHCeCCOB, YHUThIBAsI BO3MOKHBIC 9KOJIOTUYICCKUC U COUAJIBHBIC BOSILGIZCTBH?[;

6)

chopMUpOBaTh TMOHWMAHHWE 3HAYUMOCTH JIOCTHIKCHUH XUMHUYECKON

HAyKd W TEXHOJOTMH MJii pa3BUTHUSI COLMAIBLHOM M TMPOU3BOACTBEHHOU cdep ¢

YMEHHEM MPUBOJUTH MPUMEPHI UX MPUMEHEHHUSI B Pa3IMUHBIX chepax KU3HHU.

1.4, KonuuecTBo 4acOB Ha OCBOCHHE JUCTUITIIINHBI.

MakcumanbHOM yaeOHOM Harpy3ku odydaromierocs: /2 Jaca, B TOM YHUCJIE:

— oOs3aTenbHasi aynuTopHasi ydeOHas Harpy3ka (Bcero) 40 wacoB, U3 HHUX

MpakTU4YecKue 3aHaTus — 20 4acos;

— camocTosiTeNbHasg pabora — 32 yaca.

1.5.

[Inanupyemsie

pe3yJIbTAThI

OCBOCHUA

0011100 pa3oBaTEIbHOM

muctuiunabel B coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHOBEe ®I'OC COO.

Koa n Ils1anupyemble pe3yJbTaTbl 0CBOCHUS] AMCUHUIIIIMHBI
HaMMEeHOBaHHUe
(popMupyembIx Oo0mmue JMcHUNIMHAPHBIE
KOMIIeTeHI[M I
OK 01. Beibupats JIM4HOCTHBIE  pe3yabTarbl  JOJKHBI | JucnunianHapHbie pe3yJbTaThl
CIOCOOBI peLIeHUs 0TPAXXaTh B YaCTH: JOJIKHBI OTPAKATh:
3aj1a4 TPYAOBOIr0 BOCITUTAHMS: Po 01. c(hopMHPOBAHHOCTh
npodeccruoHabH oM — TOTOBHOCTb K  TpPyAy, OCO3HAHHE | IPEICTABICHUM: 0 XUMHYECKON
JIeSITeIbHOCTH [IEHHOCTHU MacCTEepPCTBA, TPYI0II00HE; COCTaBJISIFOIIE  €CTECTBEHHOHAYYHOMU
MNPUMCHHUTCIIBHO K — TOTOBHOCTb K AKTUBHOMN nesTelibHOCTH | KapTHHBI MmHpa, pojm XHUMHH B
Ppas3siInYHbIM TEeXHOJIOTUYECKON u colMajJIbHOW | TO3HAHUU SIBIICHHI IIPUPOIBbI, B
KOHTEKCTaM HaIPaBJICHHOCTH, croco6HOCTH | POPMUPOBAHUH MBILLIEHUS U KYJILTYPbI
UHUIUUPOBATh, IIJIAHUPOBATh U | JIMYHOCTH, ce (byHKHHOHaHBHOfI
CaMOCTOSITEJIBHO  BBINOIHATE  Takyro | [PaMOTHOCTH, HEe00X0AMMOM A1
JEATEIIbHOCTD; peIICHUsA INPaKTUYCCKUX 3aga4 u
— uWHTepeC K  pasiMyHbBIM  cdepam | YKOIOTHYECKH 000CHOBAHHOT'O

npodeccHoHabHOM eI TEIILHOCTH.

MeTanpeameTHbie Pe3yJbTaThl JA0JIKHBI
0TPaXKaTh:

OBiajeHHe YHUBEPCAIbHBIMH YUeOHBIMH
NMO3HABATEJbHBIMH JIHICTBUAMU:

OTHOIICHHUSI K CBOEMY 3JI0POBBIO U
MPUPOJIHOM Cpene;

I1Po 02. BIIAZICHUE CHCTEMOMU
XUMUYECKUX 3HaHUM, KOoTopas
BKJIFOYACT: OCHOBOIIOJIAraroIIue
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a) 0a30Bble JJOTHYECKHE AeHCTBHS.

CcaMoCTOSITeNIbHO  (popMynHMpoBaTh U
aKTyaJIu3UpOBaTh npo0diemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHaBJIMBATh CYLIECTBEHHbIM MPU3HAK
WIM  OCHOBaHMA Ul  CpaBHEHH,
KJaccu puxanuu u 00001eHNs;
OIIpEeNATh 1eJN NesITeTbHOCTH,
3aJaBaTh NapaMeTpbl U KPUTEPHUH HX
JOCTHKCHHUS;

BBISBJISATH 3aKOHOMCPHOCTH u
IMPOTUBOPCUUS B paccMaTpUBaACMbIX
SIBJICHHUAX,

BHOCUTHL KOPPCKTHBLI B JACATCIHLHOCTD,
OLICHUBATb COOTBCTCTBHUEC PC3YJIHLTATOB
nejrsiM, OOCHUBATH PUCKH HOCJ'ICI[CTBI/Iﬁ
JACATCIBHOCTH.

0) 0a3oBbBIE HCCJIeA0BaTeILCKHE
JeHCTBHSA:
— BJAJCTh HaBbIKAMH y4eOHO-

HCCIIEA0BATEIbCKOM u MPOEKTHOU
JIeATeIbHOCTH, HAaBBIKAMHU pa3perieHus
npooiem;
BBISIBIISITh
CBSI3U U

IMPUYHNHHO-CJICACTBCHHBIC
aKTyaJM3upoBaTh 3aaauvy,
BBIIBHUI'AaTh TUIoTE3y €C PCUICHUA,
HaxXoIuTb ApPryMmeHThBI JJIA
JI0Ka3aTelIbCTBA CBOMX YTBEPXkIACHUM,
3a7aBaTh  NapaMeTpsl M  KPUTEPUHU
pelieHus;

AHAJIM3UPOBATh IMOJYYCHHBIC B XOIAC
peuICHUA 3aJa4dn PE3yJIbTAaThI,
KPpUTHYCCKU OLICHHUBAThb ux
JOCTOBCPHOCTD, IIPOrHO3UPOBATH
U3MEHEHUE B HOBBIX yCIIOBUSX;

YMEThH MMEPCHOCUTDH 3HaHUA B
IMO3HABATCJIbHYIO n IMPAKTUYICCKYIO
00J1aCTH KU3HEeSATEIbHOCTH.

MOHATHS (XMMHYECKHI DJIEMEHT, aTOM,
3JIGKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AJIEKTPOHHBIE OpPOUTAM aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPULIATEILHOCTD, CTCIICHb
OKHCIICHHS, XUMHYCCKas CBs3b, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIA 00BeM,
VIIEPOMHBIA CKeneT, (QyHKINOHAIbHAS
rpynmna, paaukai, U30Mepus, U30MEepHI,
TOMOJIOTHYECKUH  psiZl,  TOMOJIOTH,
YTJIEBOAOPO/IBI, KHCJIOPO/I- u
azoTcoiepXKaIue COCTMHEHUSI,
OMOJIOTMYECKH AaKTHBHBIC  BEIIECTBA
(yrneBoapbl, KHUpbI, O€IKH), MOHOMED,
oJIMMep, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCIMHEHUS,
KpUCTAJUIMYECKasi  PEeIIeTKa,  THUIIBI
XUMHYECKUX pPEaKIuid (OKUCIUTEITHHO-
BOCCTaHOBUTEIIbHBIC, 9K30-U
SHAOTEPMUYECKUE, PEAKIUH HNOHHOTO
oOMeHa),  pacTBOp,  DJIEKTPOJUTHI,
HEDIJICKTPOJHUTBI,  AJICKTPOJUTHYECKAS
JIACCOIALIMS, OKHCJIUTEIIb,
BOCCTaHOBHUTEIb, CKOPOCTh
XUMHYECKOM  PEaKIuu, XUMHUYECKOE
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOpUS
XUMHYECKOTO CTPOCHHUS OPTraHHYeCKUX

BemectB  A.M. bymneposa, Teopus
ANEKTPOIUTHUECKOM JUCCOLIMAINH,
MEPUOANYECKHI 3aKOH J.N.
Meneneesa, 3aKOH COXpaHEeHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI SI3BIK XHUMUH,
(dakTomornyeckue CBEICHUS 0
CBOMCTBax, COCTaBe, IMOJYYEHUU U
0e301acHoOM W CIIOJIb30BaHUH
BAKHEUIINX HEOPraHUYeCcKUX U

OpPraHWYecKHUX BEIIeCTB B OBITY H
NPaKTUYECKOH AESTEILHOCTU YEJI0BEKa;
IIP6 03. chopmMupoBaHHOCTH YMEHHUM
BBISIBIISITH XapaKTEPHBIE IIPU3HAKUA H
B3aMMOCBS3b  HM3YYCHHBIX  IIOHSTHH,
HNPUMEHSTH COOTBETCTBYIOLINE MTOHSTHS
OpY ONHCAaHMU CTPOCHUS M CBOMCTB
HEOPraHWYeCKMX W OPraHUYecKUX
BEIIECTB U UX MPEBPAILCHHI; BBISBIISTH
B3aMMOCBSI3b XUMHUYECKHX 3HAaHUH C
MNOHATHSAMH W TIPE/ACTaBICHUSIMH
IPYTUX €CTECTBEHHOHAYYHBIX
IPEIMETOB;

IP6 04. chopmMupoBaHHOCTH yMEHHH
UCIIOJIb30BaTh HaMMEHOBAHUS
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XUMHUYECKUX COEIMHEHUN
MEXyHapOIHOI O co3a
TEOPETUYECKON U IPUKJIAJHON XUMUHU U
TpUBHAJIbHBIE HAa3BaHUS BaKHEHUIIMX
BEIECTB (ITUJICH, alleTUJICH, TJIUICPUH,

denon,  Qopmanbaerua,  yKCcycHas
KHCIOTa, TJIMIWH, YrapHbld  Tas,
VIIEKUCIBIA Ta3, aMMHaK, TrallieHas

W3BECTh, HETallleHas! N3BECTh, MUTHEBAS
Cofla U JPYTHX), COCTABIATH (HOPMYIIbI
HEOPraHWYECKMX H  OPraHUYECKUX
BEIIECTB, YPAaBHEHUS  XHMHYECKUX
peakuuii, OOBICHATH WX  CMBICI;
TIOJTBEPKIATh XapaKkTepHbIC
XUMHUYECKHU e CBOICTBa BEIIECTB
COOTBETCTBYIOIIUMH  3KCIEPUMEHTaAMH
U 3aMUCSIMH YPaBHEHHM XHUMHUYECKUX
peaKuui;

ITP6 05. copMupOBaHHOCTH yMEHUI
yCTaHaBJIMBATh IPUHAISKHOCTD
M3yYEHHBIX HEOPraHUIeCKUX u
OpPraHuYeCcKUX BEIIECTB K
OIpENEJICHHBIM KJIaccaM U T'pymnmnam
COCIMHEHMH,  XapaKTepu3oBaThb  UX
COCTaB U  BaXXHEHMINIE  CBOMCTBA;
ONPEIENATh BUIBI XUMHUYECKUX CBS3EH
(KOBaJICHTHAsI, HOHHAS, METAJLITYECKasl,
BOJIOPOJIHAS), TUIBl KPUCTAJUIMYECKUX
PEILIETOK BELIECTB; KJIacCH(HUIMPOBATH
XUMHUYECKUE PeaKIii;

IP6 07. chopmMupoBaHHOCTH YMEHUU
MPOBOJUTH PACUEThl 10 XUMHYECKHM
dbopMynaM U ypaBHEHHSIM XUMHUYECKHX

peakuuin c HCIIOJIb30BAHUEM
busnuecKnx BEJIMYMH,
XapaKTepU3yIOIIHNX BeIlleCTBA C
KOJIMYECTBEHHOW  CTOPOHBL:  MAcChl,

o0bemMa (HOpMaJIbHBIE YCJIOBHS) T'a30B,
KOJIMYECTBA BEIIECTBA; KCIIOJIb30BATh
CHCTEMHBIC XUMUYCCKUE 3HAHHS IS
NPUHATUS PEIICHHWH B KOHKPETHBIX
KU3HEHHBIX CUTYAIHMsIX, CBS3aHHBIX C
BEIIECTBAMH U MX IIPUMCHCHHUEM.

OK 02. Ucnonp3oBath
COBpEMEHHbBIE
CpelcTBa IMOKCKa,
aHanM3a u
UHTepIpeTalnuu
uH(popMaIuu U
nH(pOpPMaAIMOHHBIE
TEXHOJIOTUH ISl
BBITNIOJIHEHHUS 337124

JINYHOCTHBIE

Pe3yJabTaTbl JOJIZKHbBI

oTpakatrb B 4aCTu:
HEHHOCTU HAYYHOI'O MO3HAHUS:

chOpPMHPOBAHHOCTh
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3sBUTHA HAayKH 51
OOIIECTBEHHOW MPAKTUKU, OCHOBAaHHOTO
Ha UAJIOre KyJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MecTa B

MHPOBO33PEHHU,

JAucuuniauHapHble (mpeaMeTHBIE)
PE3yJabTAaThI U 10/I’)KHBI OTPAKATh:

InPo 06. BJIAICHUE OCHOBHBIMU
MeTOoHdaMHU HAYYHOTO MMO3HAHUS
BEIIECTB M  XUMHUUYECKHUX  SIBJICHHI
(nabmoznenue, u3MepeHue,

IKCIIEPUMEHT, MOJICITMPOBAHUE);
ITP6 07. cpopmMupOBaHHOCTH YMEHUU
NPOBOJHUTH PACUEThl 10 XUMHUYECKHM
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npodeccruoHaIbHOU
NesITeIbHOCTU

HOJIMKYJIBTYPHOM MUPE;
COBEPIIEHCTBOBAHNE SA3BIKOBOMU 51
YUTATEJIbCKOM KYJIbTYpPbl KaK CpEeACTBa
B33.I/IMOI[€I71€TBI/I$I MCXKAY JIOAbMU U
IIO3HAHHA MHPA.

MeTanpeameTHbie Pe3yJbTaThbl JA0JIKHBI
0TpaXKaTh:

OBjaseHue yHUBEPCAIbHBIMH Y4eOHBIMHU
NMO03HABATEJIbHBIMH J1€ICTBUSIMU:

B) padora ¢ nngopmanueii:

BIIAJICTh HaBBIKAMU MIOJTy4EHUS
UHPOPMAIIMM M3 MCTOYHUKOB Ppa3HBIX
TUIIOB, CAMOCTOSATENIBHO OCYIIECTBIISTh

MOWCK, AaHaJlW3, CHCTEeMaTH3allui0 U
UHTEPIPETALUIO uHbopMauu
pazIUYHBIX BHJIOB u dbopm
MPECTABIICHNUS;

co3/laBaTb  TEKCTHI B  pa3iMYHBIX
dopmaTax ¢ y4yeToM Ha3HAYEHUS

UHGOpPMALMM M LEJIEBOH ayJuTOpHUH,
BbIOUpas ONTHMAJIBHYIO bopmy
IPEACTABJICHUS U BU3yaIU3alllH;
OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTD uH(popmManuy, ee
COOTBETCTBHE IPABOBBIM M MOpPAJbHO-
3TUYECKUM HOpMaM;

BJIA/IETh HABBIKAMU PpAcClO3HaBaHUS U

dbopmynamM U ypaBHEHUSM XUMUYECKUX

peaxiuii c U CIIOJIb30BAHUEM
(buznuecKux BEJIMYMH,
XapaKTepU3yIOIIHNX BEI[ECTBa c
KOJIMYECTBEHHOW  CTOPOHBI:  MAacCHl,

o0beMa (HOpPMaJIbHBIC YCJIOBHS) T'a30B,
KOJINYECTBA BEILECTBA; HCIIOJIb30BaTh
CHUCTEMHbIE XMMHYECKHE 3HaHUs Ui
MPUHATHS PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYallMsIX, CBSI3aHHBIX C
BEIIECTBAMHU U X IPUMEHECHUEM;

IP6 08. chopmMupoBaHHOCTH yMEHHH
MJIAHUPOBATH u BBITIOJIHATD
XUMHYECKUI JKCIIEPUMEHT
(mpeBpaleHus] OpraHNYecKUX BELIECTB
[IpU HarpeBaHHH, MOJyYEHHE ITUIICHA U
U3y4eHHE ero CBOWCTB, KayeCTBEHHbIE

peakuuMu Ha aJbJIeruibl, Kpaxmall,
YKCYCHYIO  KHCIJIOTY;  JeHaTypauus
OEIKOB IMpU HArpeBaHHUM, LIBETHbIE

peakuuu OENKOB; MPOBOAUTH pPEaKLUU
HMOHHOIO OOMEHa, ONpeAeNsaTh Ccpery
BOJHBIX  PAacTBOPOB, KayeCTBEHHbIE
peakuuu Ha cyiabdar-, kapOoHaT- H
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHUS;
pelaTh 3KCIepUMEHTaIbHbIEC 3aJa4H 110
temam "Mertamnsl" u "Hemeramis") B

3AIIATHI undopmaruy, | COOTBETCTBUM  C MPABAJIAMA  TEXHHKH
MH()OPMALMOHHO GesomacrocTy | 0S30MACHOCTH  TpH  obpamieHun ¢
JTHYHOCTIL BEILIECTBAMHU u nabopaTOPHBIM
00opyIoBaHUEM; MPECTABIATh
pe3yJIbTaThl XUMHUYECKOTO
JKCIiepuMeHTa B (GopMe  3ammcu
YPaBHEHUH COOTBETCTBYIOIIUX PEaKLIUU
u (GopMyIHpOBaTH BBIBOJBI HA OCHOBE
3TUX PE3YIbTATOB;
IIP6 09. chopMHUPOBAHHOCTH YMEHHUS
aHaJU3MUpPOBATH XUMHYECKYIO
nH(pOpPMAIUIO, TOy4aeMyI0 M3 Pa3HbIX
HUCTOYHHUKOB (cpencTts MacCOBOMI
unopmanuu, cerb VHTEepHET WU
TIpyTHE).
OK 04. DddextnBHO | JIMUHOCTHBIE pe3yabTarhl J0JIKHBI | JIlHCUMILIHHAPHBbIE (mpexMeTHBIE)
B3aMMOJICICTBOBATh U | OTPAXKATh B YACTH: pPe3yJbTaThl M 10JZKHbI OTPAKATh:
paboTath B rpaIaHCKOr0 BOCIUTAHUSA: IIP6 08. chopmupoBaHHOCTH YMEHUU
KOJIJICKTHUBC U —  TOTOBHOCTBH BECTU COBMCCTHYIO IJIAaHUPOBATDH u BBITIOJIHATH
KOMaHze JEeATEIbHOCTD B UHTEpecax | XUMHYECKUH JKCIIEPUMEHT
TPa’KJIaHCKOT0 00IIIeCTBa; (mpeBpalnieHus: OPraHNYEeCKUX BEIIECTB
—  yMeHHe B3aMMOJIEH CTBOBATD ¢ | Ipu HarpeBaHWM, MOJYy4YEHUE ITUJICHA U
COLlMaJIbHBIMU HHCTUTYTaMH B | UIBYYCHUEC €ro CBOUCTB, KaYCCTBCHHLIC
COOTBETCTBMM C UX (yHKOUsAMHA U | PCAKIMM Ha  alpJCruibl, Kpaxmal,
Ha3zHAYECHUEM. YKCYCHYIO KHCJIOTY, ACHATypaluus
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MeTtanpeamMeTHbie pe3yabTaTbl A0JKHBI

0TPAkKATH:

OBJageHue YHHBEPCATbHBIMHU

KOMMYHHUKATUBHBIMM J1eHCTBUSIMH:

0) coBMecTHAasl 1eATEJIbHOCTD.

— TOHHMMAaTh u K CII0JIb30BATh
MIPEUMYIIECTBA KOMaHTHOM u
WHIUBHUIYATbHON PabOTHI;

— TpUHUMATH e COBMECTHOMU
JeSTENbHOCTH,  OpPraHU3O0BBIBATH U
KOOPIAMHUPOBATh  JEWUCTBUA IO €€
JOCTHKEHUIO: COCTaBJISITh TJ1aH
JIENCTBUH, pacCIpPENeNATh PO C Y4ETOM
MHEHU U YYaCTHUKOB 00CyX1aTh
pe3yabTaThl COBMECTHON PabOTHI.

OBJageHue YHHBEPCAIbHBIMH

peryJsiTUBHBIMM 1elCTBUSIMHU:

r) IPUHSATHE ce0sl U APYTUX JIOAei:

— TMpUHUMATb MOTHUBBI W  ApPTyMEHTHI
JIPYTUX Jo1en npu aHalm3e
pe3yJIbTaTOB JAEATEIbHOCTH;

— TMpu3HaBaTh CBOE MPABO U MPaBO APYrUX
JIOEl Ha OIIMOKH;

— pa3BHBATh CHOCOOHOCTh MOHHMAaTh MHUP
C MO3ULIMU APYTOro YeJI0BEKa.

OETKOB TMpH HArpeBaHHWM, LIBETHHIC
peaknuu OENKOB; MPOBOAUTH PEAKIUU
MOHHOTO OOMEHa, ONpEeAeNaTh Ccpeny
BOJAHBIX  PAaCTBOPOB, KAaue€CTBCHHBIC
peakiuu Ha cynb(dar-, xapOoHaT- u
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHWUS;
pelaTh 3KCnepuMeHTaIbHbIE 3aJa4H 110
temaM "Meramel" u "Hemeramnsl") B
COOTBETCTBHHM C TPAaBWIAMU TEXHHUKHU

O6e3omacHocTH Tpu  oOpalleHuu ¢
BEIIECTBAMH u nabopaTOPHBIM
000pyIOBaHUEM; NPEICTABIATh
pe3yabTaThI XUMHUYECKOTO
JKCIepUMEHTa B  (GopMe  3aIlucu

ypaBHEHHI COOTBETCTBYIOIINX PEaKIuit
1 (HopMyIHpOBaTh BBIBOJBI Ha OCHOBE
3TUX PE3YJIbTATOB.

OK 07.
CopneiicTBOBaTH
COXPaHEHUIO
OKpY’KaroIlen Cpeibl,
pecypcocOepexeHuro,
IIPUMEHSATDH 3HaHUA 00
W3MEHEHUH KINMAaTa,
TIPUHIIAIIBI
OepeXKITMBOTO
MIPOM3BOICTBA,

3¢ PeKTUBHO
JIECTBOBATH B
YpEe3BbIYANHBIX
CUTYaIUsX

JInuHOCTHBIE  pe3yabTaThbl  JIOJIKHBI

O0TpaXKkaTh B YaCTH:

IKOJIOTHYECKOTO BOCTIMTAHMS

—  ¢(hOpMHPOBAHHOCTH JKOJIOT MY E€CKOM
KYJIBTYPBI, IOHMMaHUe BJIMSTHHS

COLMAJIBHO-?)KOHOMHYECKUX IPOILIECCOB
Ha COCTOSTHHE MTPUPOTHON U COLIMATIBHOU
Cpenbl, OCO3HaHHuE rJ106aIbHOTO
XapakTepa 3KOJOrMYECKHUX Ipodiiem;

— IUJJAaHUPOBaHHUE u OCYIIECTBJIEHUE
JICUCTBUM B OKpYXalIlIed Ccpele Ha
OCHOBE 3HaHUs LeJIed YyCTOMYMBOIO
Pa3BUTHS YEIOBEUYECTBA;

— AKTUBHOE HEIIPUATHE JECTBHH,
MPUHOCAILMX BPEI OKPYKAIOIIEH Cpene;

— yMeEHue I POrHO3UPOBATH
HeOIaronpusTHhIE 3KOJIOTUYECKHUE
IIOCJIEICTBUSA HpEeANPUHUMAEMBIX
JEICTBUH, IPENOTBpAILATh UX.

MeTanpeaMeTHble Ppe3yabTaThl J0JIKHBI

0TPakKATh:

OBJjaieHHe YHHBEPCATbHBIMH Y4e¢OHBIMHU

N03HABATEJbHBIMH 1CHCTBUSIMU:

B) padora ¢ nngopmanueii:

— HCIOJIb30BaTh cpencraa
UH(POPMAITMOHHBIX u

JAucuuniauHapHbie (mpexMeTHBbIE)
Pe3yJbTaThl U 10J2KHbI 0TPAkKATh:
1Po 01. c(hopMHPOBAaHHOCTH
MpEeACTaBICHUM: 0 XUMHUYECKOMN
COCTAaBISIIOLIEH  €CTECTBEHHOHAYYHOU
KapTUHB ~MHUpa, pPOJIM XUMHUU B
MO3HAHUM  SIBJICHHM  NOpPUpPOIBI, B
(hOpPMHUPOBAHUM MBITIUICHUS U KYJIBTYPBI
JUYHOCTH, ee (hyHKIIMOHATBHOMN
IPaMOTHOCTH, HEOOXOAMMOW IS
pelIeHus]  MpaKTHYEeCKHX  3aJad |
3KOJIOTUYECKH 000CHOBAaHHOTO
OTHOIIEHHSI K CBOEMY 3/0POBBIO U
MIPUPOAHON Cpeae;

IIP6 10. chopmMupoBaHHOCTH YMEHUU
coOMolaTh  TMpaBHUia  DKOJOTHYECKH
11€J1IECO00Pa3HOro MOBEAEHUS B OBITY U
TPYIOBOM  NESITEIBHOCTH B  LEIAX
COXpaHEHHS  CBOEro  3J0POBbI H
OKpyXawlleld  NPUPOJHOW  Cpelbl;
YUUTHIBATh ONACHOCTb BO3JEHCTBUS Ha
KUBBIE  OpPraHU3Mbl  ONpPENENIEHHbIX
BEIIECTB, TTOHUMAs CMBICI TTOKa3aTels
npeAeabHOI JIOIyCTUM O
KOHIICH TPAIl1H.




KOMMYHHMKAIIMOHHBIX ~ TEXHOJIOTUH B
pelieHnn KOTHUTHBHBIX,
KOMMYHHKATUBHBIX H OPraHU3allMOHHBIX
3ajma4y ¢ coOJrojeHueM TpeOoBaHUM
SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH,
TUTHCHBI, pecypcocoepexeHus,
IPaBOBBIX M 3THYECKUX HOPM, HOPM
UH(GOPMAITMOHHO 0€30MacHOCTH.
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2. CTPYKTYPA U COJEPKAHUE YUEBHOH IUCIMUILIWHBI

YII. 09 XUMUSA

2.1. OObeM MUCIUIIINHBI U BUBI Y4eOHON pabOThI

Bun yaebHoi paboThI

O0BeM yacoB

MakcumanbHas yaeOHast Harpy3ka (BCero) 72
OO6s3aTenpHas ayIuTOpHasl yueOHast Harpy3ka (Bcero) 40
B TOM YHCJIC:
nabopaTOpHBIE 3aHATUS (eCu npedyCMOMPEHO) -
MPAaKTUYECKUE 3aHATUS (eC/iu npedyCMOmpeHo) 20
KOHTPOJIbHBIE pabOTHI (eciu npedycmompeHo) -
KypcoBas paboTa (IpoeKT) (eciu npedycmompeHo) -
CamocrosTenbHas paboTa o0ydaromnierocs (Bcero) 32
[IpomexxyTouHas aTrecranus B hopme 3a4erT ¢
OLICHKOU
2.2. Temarwdueckuii TUTaH U COAECPKAHUE TUCIIUTUIAHBI
Coaep:xanue yueGHOro MaTepuasa,
HaunmeHoBanue JabopaTopHblie pad0oThl M IPAKTHYECKHUE OBLeM YACOE Vposens
pa3aesioB  TeM 3aHSATHSA, CAMOCTOSAITE/IbHAsI padoTa
o0yuamomuxcsi, KypcoBasi padora (mpoekr) OcBOCHIT
(ecau npedycmompeno)
1 2 3 4
Pa3jnen 1. TeopeTuyeckne 0CHOBBI XUMHHU
Tema 1.1. Conepsxanue yueOHOro Marepuasa 2 1,2
OcHOBHEIE Xumuueckuit 3imeMeHT. AToM. Sapo aroma,
XUMUYECKUE OHATUS | M30TOIIBI. DJIeKTpOHHAs 00ooYKa.
U 3aKOHBI, CTPOEHHE | DHEpreTuvecKue YPOBHH, MOy POBHHU.
aTOMOB XMMUYECKUX |ATOMHBIE opOuTamu, s-, P-, O- DIEMEHTHI
JJIEMEHTOB OcoOeHHOCTH pacHpeneeHns 3JIEKTPOHOB 110
opOUTaIsiM B aToMax »JJIEMEHTOB MEPBBIX
YEeTBIPEX TEPHOIOB. DneKTpoHHas
KoHpurypanus atoMmoB. OCHOBHbIE XUMUYECKUE
3aKOHBI
IIpakTHYecKue 3aHATHS 2 1,2

[Tpaktnyeckass pabora Nel.  «OcHOBHBIC

KOJIMYECTBEHHBIC 3aKOHBI B XUMHUU M PAaCUEThI
110 YPaBHEHUSIM XUMUYECKUX PEAKITUN».

OTHOCHUTENIbHBIE aTOMHAasi W MOJIEKYJISIpHAs
Maccel.  MousspHas  macca.  KomumuectBo
BemiecTBa. MaccoBas Aol BemiecTBa. 3aKOH
ABorafpo. MounsipHblit o0BeM ra3os.
OTHOCHUTENbHASA TUIOTHOCTH Ta3oB. Pacuersl mo

YPaBHCHHUAM XUMHUYCCKUX

peakuuin c
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WCIOJb30BAaHUEM MACCOBOH JOJM BeIlecTBa,
oO0bema  (HOpMajbHBIE  YCJIOBHSA)  Ta30B,
KOJINYECTBA BEIEeCTBA

CamocrosiTesibHast padoTa

1,2,3

Tema 1.2.
[Tepuognueckunii
3aKOH 1
nepuoanYecKas
CHUCTEMa XMMHUYECKHUX
snemenToB /Jl. U.
MenpaeneeBa, UX CBI3b
C COBPEMEHHOMU
TEOPHEN CTPOCHUS
aTOMOB

Conepxanue y4eOHOro MaTepuasa

[IpakTHyeckue 3aHATHS

[Mpaktnueckas  pabora  Ne2.  «l3yueHue
MEPUOINYECKMX  3aKOHOMEPHOCTEH UM  UX
B3aHMOCBSI3H CO CTPOCHHUEM aTOMOB).
[Tepuoanueckas crucrema XAMHUYECKUX
3JIEMEHTOB JI.A. Menpeneena. CBs3b
nepuoandeckoro 3akoHa u Ilepmonnueckon
CHCTEMBI XUMHYECKUX 3JIEMEHTOB c
COBPEMEHHOW TEOpPUEH CTPOECHUS AaTOMOB.
3aKOHOMEpPHOCTH H3MEHCHHUS CBOICTB
XUMHYECKUX DJIEMEHTOB, 00pa3yeMbIX HMHU
MPOCTBIX M CJOXKHBIX BEILECTB MO TpynnaMm u
nepuoaam Ilepuoauyueckoil cuctembl. 3HaUEHUE
MepUOANYECKOrO 3aKOHa u CHUCTEMBI
xumuueckux nsjemeHToB (.M. MenneneeBa B
Pa3BUTHUU HAYKH.

YcraHOBJIEHHE CBSI3U MEXAY CTPOSHHEM aTOMOB
XUMHUYECKUX DJIEMEHTOB M TEPUOJAUYECKUM
U3MEHEHHEM CBOMCTB XMMHYECKHX 3JIEMEHTOB U
UX COSOUHEHHI B COOTBETCTBHHU C IOJIOKEHHEM
[Iepuoanueckoii cucremsl. Penienue npakTuko-
OPHMEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJaHUU Ha
XapakTepu3alui0  XUMUYECKUX  DJIEMEHTOB
«MeTtamnuecke / HEMETAJNINUECKHE CBOICTBA
XUMHUUYECKHX DJIEMEHTOB B COOTBETCTBHM C HUX
AJIEKTPOHHBIM CTPOEHUEM M TOJIOKEHUEM B
MEepUOANYECKON CHCTEME
anemenToB JI.M. MeHnpaeneeBa»

XUMHYCCKUX

1,2

CamocrosiTesbHasi padora

1,23

Tema 1.3.
Crpoenue BeniecTBa
U IpUpoia
XUMHUYECKOH CBSI3H.
Mmuoroo0pa3sue
BEIIECTB

Coaep:kanue y4eOHOT0o MaTepuasia

Crpoenne BemecrBa. XuUMHUYECKas CBS3b.
Bungel  xuMuueckoil  cBA3M  (KOBaJIGHTHAas
HeMoJIsIpHast u noJIsipHas, MOHHas,
MeTajlmueckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOM XUMHUYECKOH CBSI3U (OOMEHHBIN
U JIOHOPHO-aKIIeNTOpHBIN). Bonopoanast cBs3b.
BaneHTHOCTS. DNEeKTPOOTPULIATEIBHOCTb.
Crenenp okucieHus. VOHBI: KaTHOHBI U

AHHUOHBI

1,2

HpaKaneCKne 3aHATHUSA

1,2
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[Tpaktnueckass pabora Ne3d.  «CtpoeHue
BELIECTBA U MPUPOAA XUMUUECKON CBSI3N».
JleMoHCTpanusi MoOJeNel KpUCTAILNIMYECKUX
pEIIeTOK: MOHHOU (XJIOPHUA HATpusi), aTOMHOM
(rpadut u anamas), MOJICKYJISIpH Oit
(yrnekucnsld  Ta3, HMOA), METALIUYECKON
(HaTpuit, MarHui, MEIb). Pemenne
MPAKTUYECKUX 3aJaHUi Ha  COCTaBJIEHUE
ANEKTPOHHO-Tpaduueckux GopMys 3JIEMEHTOB
1-4 nepuonos

CamocTrosiTesibHast padoTa

1,2,3

Tema 1.4.
Knaccudukanus,
Y HOMEHKJIaTypa
HEOPraHUYECKUX

BCIIICCTB

Copep:kanue y4eOHOTro MaTepuasia

Knaccudukanus HEOpraHUYECKUX BEIIECTB.
HoMmenknaTtypa  HeOpraHM4ecKUX  BEIIECTB
(oKCcHabl, THUAPOKCHIBI, KHCIOTBI, COJIHN).
BemectBa MOJIEKYJISIPHOT O u
HEMOJIEKYJIIPHOTO  CTpOE€HUs.  ArperaTHble
cocTOsiHUS BemlecTBa. Kpucrannumyeckue u
amop(dHbIe BelecTBAa. 3aKOH IOCTOSIHCTBA
COoCTaBa BEIIECTBA. THIBl KPUCTALTUYECKUX
pemieToKk (aToMHasi, MOJICKYJIIpHAsi, HOHHAasi,
MeTaJTM4ecKas).  3aBUCHMOCTh  CBOMCTBA
BEIIECTB OT THUIA KPUCTAIUTMUYECKON PeIIETKU

1,2

[MpakTHyeckune 3aHATUA

[Tpaktnueckas pabora Ned. «HomenkiaTypa
HEOPraHWYECKUX BELIECTBY.

Pemenne  mpakTuyeckMx — 3aJaHMM 1O
KIIacCH(pUKAIUH, HOMEHKJIaType u
XUMHYECKUM  (OpMyllaM  HEOPraHUYECKHX
BEIIECTB PA3IMYHBIX KIacCcOB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHAK, TallleHas W3BECTb,
HeralieHasi U3BeCTh, MUThEBas CoAa U APYTrUX):
Ha3BaHUS  BEIIECTB 10  MEXIYHapOIHOU
(MIOITAK) nnu TpuBHUaibHON HOMEHKIIATYpe U
coctaBjieHue (HOpMyIbl XUMUYECKUX BEIIECTB,
ONpeelIeHUEe MPUHAMIEKHOCTH K KJaccy.
[Touck  wHbopMamuu MO  HA3BAHUIM,
UIeHTH(PUKATOPaM, CTPYKTYPHBIM (Bopmyliam.
Ananus XUMUYECKON uH(popManuu,
MOJIy4aeMoW M3 pa3HbIX UCTOYHUKOB (CPEACTB
MaccoBoi wuH(popManuu, cetb VHTepHET u

Apyrue)

1,2

CamocTosiTesibHast padoTa

1,2,3

Tema 1.5.

Coaep:xxanue yue0HOro MmaTepuaia

1,2
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THIBl XUMAYECKUX
peakiuit

XumMuueckast peakuusi. Knaccuduxamus
XUMHUYECKUX PpEaKlUid B HEOPraHUYECKOH u
OPraHMYEeCKOM XHMMHMH. 3aKOHBl COXPAaHEHHs
Macchl BEIIECTBA, COXPAHEHHUS U MpEBpaIleHUs
SHEPruu npu XUMHUYECKUX peakuusix.
OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE  PEAKIIMU
(YypaBHEHUS OKHCJIEHUS-BOCCTAHOBJIEHUS],
CTEIEHb OKHCIJIEHUS, OKHUCIIUTEIb u
BOCCTaHOBUTEb, OKHUCIIUTENIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU B  MPUPOJE,
MPOU3BOJICTBEHHBIX npoieccax u
KHU3ZHENEATESITLHOCTH OPTaHN3MOB)

IIpakTHyeckue 3aHATHS

CamocrosiTesbHast padora

1,23

Tema 1.6.
CKOpOCTh XUMHUECKHX
peakuuil. XuUMHAYECKOE

paBHOBecue

Coaep:xanue yueOHOTo MaTepuaia

CkopocTh  peakluu, €€ 3aBUCHUMOCTh OT
Pa3MUYHBIX ¢bakTopoB: HIPUPOJIBI
pearupyrommx  BEIIECTB,  KOHIIEHTPAlUU
pearupyrommx BeEIMIeCTB, TEMIEPaTypsl U
TUIOIIA U PEeaKIuOHHON MOBEPXHOCTH.
TemnnoBbie 3PQPEKTHl XUMHUYECKUX pPEaAKIUH:
9K30- W OHIOTEPMHYECKHE  PEaKIIHH.
Oo6patumebie peaKkuuu. XUMHUYECKOE
paBHOBecue.  DakToppl, BIHMAIONME  HA
COCTOSIHUE XHUMHYECKOTO paBHOBeECHS
(KOHIIEHTpAIlMsl PEAreHTOB WU MPOIYyKTOB
peakiuu, naBlieHHe, Temriepatypa). [IpuHiumn
Jle lllaTense

1,2

IIpakTHyeckue 3aHATHS

IIpaktnueckas  pabora  NeS.  «Buumsnue
pa3IUYHBIX (bakTopoB Ha CKOpOCTb
XUMHUYECKON pPEAKIIN.

Pemenne IIPaKTUKO-OPHEHTH POBAHHBIX
3aJaHui Ha aHaau3 (aKTOPOB, BIUAIOIIUX Ha
U3MEHEHUE CKOpPOCTH XMMMUYECKOH peakKlUH.
3aBUCUMOCTh CKOPOCTH XMMHMUYECKOH peakuuu
OT MPHUCYTCTBUS KaTalau3aTopa Ha IpUMEpE
pas3noXKeHus MEPOKCUAA BOLOPOIa C HOMOLIBIO
JUOKCHJAa MapraHiia M Kartanasel. Pemienue
[IPaKTUKO-OPUEHTUPOBAHHBIX  3a/JaHUi  Ha
npumeHenue npuHnuna Jle-atense mms
HaX0XJIEHUS HaIpaBJIEHUS CMeIIeHUs
paBHOBECHS XHMUYECKOM pPEAaKIMHU U aHaIU3
GakTOpOB,  BIMAIOIIMX  HAa  CMEIICHHE
XHUMHUYECKOT0 paBHOBECHSI

1,2
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CamMocTosiTeIbHAS paﬁoTa

1,2,3

Tema 1.7.
PactBOpBI, TEOpUS
3JIEKTPOIUTUYECKON
JUCCOLMAIIU U
MOHHBI 00MeH

Conep:xxanue yae0HOro Mmarepuaia

PactBOpel. Buabel pacTBopoB IO COAEpIKAHUIO
pPacTBOPEHHOTrO  BEIIECTBA. PacTBOPHUMOCTb.
[Tonsarue o nucnepcHbix cucreMax. CTUHHBIE U
KOJUIOMJHBIE  pacTBOphl. MaccoBas  J1OJs
BemecTBa B pactBope. [loHaTHE 0 BOTOPOIHOM
rmoKasarese (pH) pacTBopa.
DnexTponuTrueckas aucconuanus. CuiabHbIC U
ciadble ANEKTPOJIUTHI, HEDJIEKTPOJIUTHI.
Peakiiuy noHHOr0 0OOMEHa

1,2

HpaKaneCKne 3aHATHUSA

JlaboparopHasi pabora Nel «IIpuroroBienue
pacTBOPOBY.

[IpuroroBnenne pacTBOPOB 3aJJaHHOW MAacCOBOM
JI0JIed PAacCTBOPEHHOI'O BEILECTBA, MPOBEIECHUE
peakiuii HOHHOTO0 OOMeHa, ONpEeeleHNue CPebl
pacTBOpOB BEILIECTB c MIOMOIIIBIO
YHUBEPCAJIBHOI'O UHJUKaTOpa (xucnas,
HeUTpasbHasi, IeJI04Hasn). 3aganus Ha
COCTaBJIEHUE HWOHHBIX peakiui. PeiieHue
MIPaKTUKO-OPUEHTUPOBAHHBIX pacyeTHbIX
3aJlaHUd  HAa  pacTBOPBIL, HCIOJIb3yEMbIE B
OBITOBOM M TPOU3BOJCTBEHHOW [EATEIHLHOCTH
YenoBeKa

1,2

CamocTrosiTesibHast padoTa

1,2,3

Pa3znen 2. Heopranuueckast xumust

Tema 2.1.
DuU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

Coaep:xanue yue0HOro MmaTepuaia

MeTansl. [Tonoxenue METaJlJIOB B
[Tepuoanueckoii CHUCTEME XUMUYECKHX
3JIEMEHTOB. OcobenHoCcTH CTpOEHUS
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB METaJUIOB.
O6mme Qu3uyeckue CBOWCTBA  METAJUIOB.
CmiaBel METAJUIOB. DJIEKTPOXUMUUYECKUM Psif
HANPSIKEHUH MEeTaIUIOB. XUMHUYECKUE CBOMCTBA
BOXHEHUIIMX  MeTayuioB  (HATpUil,  KauH,
KaJdblIMii, MarHui, allOMUHUNA, LHHK, XpOM,
Kele3o, Meab) M UX coeauHeHWH. OOmme
crnocoObl MoJIydeHUus MeTayioB. IIpuMeHeHue
METaJJIOB B OBITY U TEXHUKE

Hemeramnsl.  IlomoxxeHne  HEMETaJIOB B
[Tepuoanyeckoit CHUCTEME XAMHUUYECKUX
snemenToB .M. MenpgenmeeBa U OCOOCHHOCTH
ctpoeHust aroMoB. Dusnyeckue CBOMCTBA
HEMETAJUIOB. AJUIOTpONMsS HEMeTaJlJIoB (Ha

1,2
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npuMepe Kuciaopona, cepel, ¢ocdopa u
yriepoza). XUMHUECKHUE CBOICTBa u
MIpUMEHEHUE BAXKHEUILIUX HEMETAJLJIOB
(ra;moreHoB, cepbl, a3oTa, ¢ocdopa, yriepoaa u
KpeMHHUs) HM HUX COCIUHEHUH  (OKCHIOB,
KHCIIOPOACOJIEPXKAIIMX KUCIOT, BOJOPOAHBIX
COEJIMHEHUN). [Ipumenenue BAKHENIIMX
HEMETAJUIOB U UX COEIUHEHUN

XuUMHUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB
HEOpPraHUYECKUX BEIIICCTB (oKCcuIOB,
TUAPOKCUJIOB,  KHUCIOT, cojel u  zp.).
['enernueckasi CBsA3b HEOPraHWUYECKUX BEILECTB,
NpUHAAJISKAIINX K  pa3IMYHBIM  KJIaccaM.
3aKOHOMEPHOCTH B U3MEHEHUU  CBOMCTB
MPOCTBIX BEWIECTB, BOAOPOIAHBIX COECIMHEHUH,
BBICIINX OKCUJIOB U THJIPOKCHUIIOB

IIpakTHyeckue 3aHATHS

[Ipaktnyeckass  pabora  Ne6. «Duzuko-
XUMHUYECKHE CBOICTBa HEOPraHUYEeCKUX
BELIECTBY.

CocraBieHue ypaBHEHUI XUMHYECKUX PEaKIMM
c y4acTHeM MPOCTHIX u CIIOHBIX
HEOPraHWYECKUX  BEIIECTB:  METaUIOB U
HEMETaJIOB; OKCHJIOB METAJIJIOB, HEMETAJIIOB U
aM(pOTEpHBIX  DJIEMEHTOB;  HEOPraHHUYECKUX
KHCIIOT, OCHOBAaHMI u aM(pOTepHBIX
THIPOKCH/IOB; HEOPraHUYECKUX coneii,
XapaKTepU3yIOIUX UX CBOKCTBA.

Pacuérbl Macchl BeliecTBa WM 00bEMA ra30B I10
M3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WU
00bEMY OMHOTO W3 YYAaCTBYIOIIMX B pEaKIHH
BEIIECTB, pacu€rhl Macchl (00bEMa, KOTUYECTBA
BEIIECTBA) IPOAYKTOB PEAKIUH, €CIU OJIHO U3
BEIIECTB UMEET MpuMecH. PeleHne npakTuko-
OpPMEHTHPOBAaHHBIX 3aJaHUl HAa  CBOWCTBA,
COCTaB, IIOIy4YeHHU e u Oe3omacHoe
UCMOJb30BAaHUE BaXXHEMIIMX HEOPraHUYECKUX
BElleCTB B OBITYy U  NpodeccHOHaIbHOI
JIeSITEJIbHOCTH YeJIOBEKa

1,2

CamocTosiTesibHasi padoTa

1,2,3

Tema 2.2.
Wnentuuxarus

Copep:kanue yueOHOro MaTepuajia

IIpakTHyeckue 3aHATUA

1,2

16



HEOPraHUYECKUX
BEIIECTB

JlaGopaTopHast pabora Ne2 «MnueHtudukanus
HEOPraHUYECKUX BEILECTBY.

Pemenne  sKcnepUMEHTalbHBIX  3alad IO
XUMUYECKUM CBOMCTBaM METAaJJIOB u
HEMETaJUIOB, M0 PACIO3HABAHUIO M MOJTYYCHHIO
COCIMHEHWI  METauloB W  HEMETaJlIoB
(B3auMOJICIICTBIE THUIPOKCHUIA AITIOMHHHS C
pacTBOpaMu KHUCIIOT u IEI0YeH, ).
WneHtudukaus HEOPraHMYECKUX BEHIECTB C
UCTOJb30BAaHUEM  HMX  (DU3HKO-XMMHYECKHUX
CBOMCTB, XapaKTEPHBIX KAY€CTBEHHBIX PEAKITUH.
KauecTBeHHBIE ~ peakuuu  Ha  Cyibdat-,
KapOoOHAaT- M XJIOPUI-aHUOHBI, Ha KaTHOHBI
METaJIJIOB U KATHOH aMMOHHUS

CamocrosiTesbHast padora

1,23

Pasnen 3. Teopernueck

He OCHOBBI oprannqecxoﬁ XHMHUH

Tema 3.1.

Coaep:kanue y4eOHOTr0o MaTepuasia

Knaccuduxkanus,
CTpOEHHUE U
HOMEHKJIaTypa
OPraHu4€CKHX BCIICCTB

[Ipenmer OpraHuyecKoun XUMUU: eé
BO3HMKHOBEHHE, pa3BUTHE U 3HA4YEHHE B
MOJIy4eHUM HOBBIX BEIIECTB U MaTEpUAJIOB.
Teopusi cTpoeHHs] OPraHUYECKUX COEIUHEHUU
AM. bytnepoBa, €€ OCHOBHBIC IOJOKEHUS.
CtpykTypHBIE hopmyITbI OpraHNYeCcKUX
BemlecTB. ['oMonorus, nzomepusa. Xumudeckas
CBSA3b B OPraHMYECKUX COCIUHEHUSAX: KpaTHbIE
CBS3U, G- U TT-CBSI3H.

[IpencraBnenue 0 KJIacCU (PUKAITHH
OpraHUYECKUuX BEIIIECTB. Homenknarypa
OPraHMYECKUX COCITUHEHUU (CHCTeMaTHyecKas)
W  TpUBHAJbHBIC  HAa3BaHUS  BaKHEUIIHX
IpeJICTaBUTeNeN KJIaCCOB OpraHUYecKUX
BELIECTB

HpaKaneCKne 3aHATHSA

[Tpaktnueckas pabora Ne7. «Homenkmnarypa
OpPraHUYECKUX BEIECTB».

O3HakomiieHHE C o00pa3llaMd OpPraHUYECKUX
BEIIECTB M MaTepuajaMM Ha HUX OCHOBE,
MOJIETUPOBAHHE MOJIEKYIT OpPraHUYECKUX
BEIIIECTB, Ha0Ir0/IeHN u OIMcaHue
JIEMOHCTPALIMOHHBIX OMBITOB MO MPEBPAILIECHUIO
OpPraHMYeCKUX BEIIECTB IpU  HAarpeBaHUU
(mnaBiaenue, OOyIrJIMBaHWE W TOpPEHHUE).
CocraBieHue MOJHBIX U COKpPALIEHHBIX
CTPYKTYpPHBIX (OPMYJ OPraHUYECKUX BEIIECTB
OT/EJIbHBIX KJIACCOB, UCIOJb3YS UX HA3BAHMSI 110

1,2
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CHUCTEMATHYECKOMI u TpUBUATBHON
HOMEHKJaType (ATUJIeH, aleTUJIeH, TJIUIEPHUH,
denon, Qopmanpaerua, yKCycHas KHCIOTa,
mmnuH).  Pacdersl  mpocreidmed  popMyJisl
OpraHUYecKOoM MOJIEKYJIbI, UCXOs u3
3JIEMEHTHOro cocTaBa (B %)

CamocrosiTesibHast padoTa

1,2,3

Pa3nen 4. YrieBoaopoasl

Tema 4.1.
YTrneBonopoJibl U UX
MPUPOJIHBIE UCTOYHUKU

Coaep:xanue yue0HOro MmaTepuasia

[IpenenbHbIe YraeBOAOPOIbI (AJIKAHBI): COCTaB U
CTpOEHHE, TOMOJIOTUYECKUN pAl. MeTaH u dTaH:
COCTaB, CTPOCHME, (pU3NUYECKHE M XUMHUYECKHE
CBOCTBa (peakuMM 3aMEIlEeHUuss U TOPEHHUs),
[IOJTyYeHHE U IPUMEHEHHUE.

Henpenenburie YTII€BOAOPO/IBI (aJIKeHBl,
aJKaJMCHBI, aJIKUHBI).

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUI
psaA. DTUIEH M NPONWIEH: COCTaB, CTPOEHUE,
¢u3nUecKre U XUMHUYECKHE CBOMCTBA (peaKIuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, THAPATAIIUH,
OKHUCJICHHSI W TIOJMMEPHU3ALNK) TOJy4YEeHUE H
MIPUMEHEHUE.

Anxaauensl: OytaameH-1,3 u mMeTHnOyTaaueH-
1,3, XUuMHYECKOE CTpOEHHUE, CBOMCTBA (peaKiius
MoJIMMepu3aluu), NpUMEHEeHHe ([ CHUHTe3a
NPUPOAHOTO W CHUHTETUYECKOr0 Kayyyka U
PE3UHBI).

AJKUHBL: COCTaB M OCOOEHHOCTU CTPOEHHS,
FOMOJIOTHYECKUA  psAA.  ALIETHUJIEH: COCTaB,
XUMHYECKOe  CTpoeHHe,  (usmueckue U
XUMHUYECKHE CBOMCTBA (PEakuu TUAPUPOBAHUSA,
raJOreHUpPOBaHUsI,  TUIpATAllMd  TOPEHHUs),
MOJIydeHHue W TNpUMEHeHue  (MCTOUYHHK
BBICOKOTEMIIEPATYPHOTO TIJIAMEHU JUIsl CBAPKH U
PE3KH METAJLIIOB)

ApomMaTH4ecKHE  YIJIEBOAOPOABl  (apeHbl).
benzon u  Tomyosn:  cocraB, CTPOEHHE,
¢u3nyeckne 1 XUMUYECKHE CBOWCTBA (peaKiuu
raJIOreHUPOBAaHUS U HUTPOBAHUS), IOTYUEHUE U
npuMeHeHue. TOKCHYHOCTb apeHOB (BIUSHUE
OeH301a Ha OpraHu3M 4YelloBeka). [ 'eHeTnueckas
CBSI3b MEeXay YTJIEBOIOPOJIaMH,
NPUHAAISKAIIUME K pa3IMYHBIM KJIacCaM.

IIpuponHble  MCTOYHUKH  YIJIE€BOJOPOJOB.
[TpuponaHblii ra3 ¥ MOMyTHBIE HEQTSIHBIC Ta3bl.

18



Hedbte wm eé mnpoucxoxaenue. CrocoObl
nepepaboTKM  He(THU: TMEeperoHkKa, KPEKHHT
(TepMHYECKHH, KaTaJTUTUYECKU), MUPOJIH3.
[TpoayKThI nepepadboTKu Hedru, ux
MIPUMEHEHUE B MPOMBIIIJICHHOCTH
u B ObiTy. KamMeHHBIN yronb W OpOAYKTHI €ro
nepepadboTKu

[MpakTHyeckune 3aHATUA

CamocTosiTesibHasi padoTa

1,2,3

Tema 4.2.
DUBHKO-XUMHUYECKHUE
CBOMCTBA
YIJIEBOJIOPOI0B

Coaep:xanue yue0HOro MmaTepuaia

IIpakTHyeckue 3aHATHS

JlaboparopHast  pabora  Ne3 «CBoiicTBa
YIIIE€BOJOPOIOBY.

TpusnanpHas u MEXTyHapoJHas
HOMEHKJIaTypa, XUMHUYECKHE CBOWCTBA,
CrocoOBI MOJTy4EHHUS YTII€BOJOPO/I0B.
[Toyuenue >TwiIeHa M H3yYEHUE €r0 CBOMCTB.
MogenupoBaHue MOJEKYJl U XUMHUYECKHUX
IpPEBpALEHUH YriIeBOJOpPONOB (HAa HpUMeEpe
9TaHa, OTWIEHA, aleTWIeHa U JAp.) U
raJIoreHOoNpOU3BOIHBIX

1,2

CamocTosiTesibHasi padoTa

1,2,3

Paznea 5. Kuciiopoaocoaepxaiue opranndeckue coelMHeHU s

Tema 5.1.
Crnuptel. DeHon

Copep:kanue yueOHOTr0o MaTepuajia

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI (METaHOT U
ATaHOJI): CTPOCHHE, (PU3NUECKHE U XUMHYECKHIE
CBOMCTBa (peakuuu C aKTUBHBIMH MeTaJlJlaMH,
raJJoreHOBOZI0pOJIaMH, TOpPEHHE), IPUMEHEHUE.
Bonoponnsle  CBA3M  MEXAy — MOJEKyJaMHu
CIIUPTOB. DuU3M0IOrnYECcKOe JefCTBUE
METaHOJIa ¥ ATAHOJIa HA OPTraHU3M YEJIOBEKA.
MHoroaToMHble COUPTHI  (ITUJICHTIIMKONL U
TJIMLEPUH): CTPOEHHUE, ¢usnyeckue U
XUMHUYECKHE CBOMCTBA (B3aMMOJACHCTBHE CO
IEJIOYHBIMU MeTaJlJlaMH, KayecTBEHHast
peakuusi ~ Ha  MHOTOAQTOMHBIE  CHUPTBHI).
dusnonoruyeckoe JeicTBME Ha OpPraHu3M
YeJIoBeKa. IIpumenenne  raMuepuHa U
STUIICHTJIMKOJIS.

®enon. CtpoeHue MOJIEKYNbl, (U3UUYECKUE U
XUMHUYECKHue CBOHCTBa (peHoma. TOKCHYHOCTH
denona, ero (QU3NOIOTHYECKOE JelCTBHE HA
opranusMm 4enoBeka. [Ipumenenue deHona.

HpaKaneCKne 3aHATHSA

CamocTosiTesbHasi padoTa

1,2,3
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Tema 5.2.
AJbpIeruasl.
KapOoHOBBIE KHCIIOTHI.
CrnoxHbie 2GUpbI

Conep:xxanue yueOHOro MmaTepuasia

Ampperunpl W KeTOHBI  (popManbaerunu,
aleTajabAeru, aleToH): CTpOoeHue, PU3nUEeCcKre
¥ XUMHYECKHE CBOWCTBA (peaKIMi OKUCICHUS U
BOCCTaHOBJICHUS, KAYECTBEHHBIE  PEAKIIHH),
MOJTyYeHHE U IPUMEHEHUE.

OnHOOCHOBHBIE  TIpelENbHBIE  KapOOHOBBIE
KHCJIOTBl (MypaBbHHAsg U YKCYCHasl KHCIIOTBI):
CTpOeHUE, PU3NUECKUE U XUMUYECKUE CBOMCTBA
(oOume CBOICTBa KHCIIOT, peaxius
Tepu(UKALUK), TOJYy4YEHUE U I PUMEHEHUE.
CreapuHoBasi M OJIEMHOBAas KHUCJIOTBl Kak
IPEACTAaBUTENN BBICHIMX KapOOHOBBIX KHCIOT.
Mpbina Kak cosii BBICHIMX KapOOHOBBIX KHCIOT,
HX MOIOLIEE JEHCTBHE.

CrnoxHble 3¢upbI KaK IPOU3BOJHBIC
KapOOHOBBIX KHUCJIOT. [MApPOIM3  CIOXHBIX
s¢upos. XKupsl. ['maponus xupos. [Ipumenenue
’KMpOB. brosnoruueckas pojb KUPOB.

IIpakTHyeckue 3aHATHS

CamocTosiTesibHasi padoTa

1,2,3

Tema 5.3.
YrineBoanl

Conep:kanue y4eOHOro MaTepuajia

YTneBoasl: COCTaB, KiacCUUKAIUsS YTIeBOOB
(MOHO-, M- W moJucaxapunbl). ['mokoza —
MPOCTEUINNH  MOHOCAaxapua:  OCOOCHHOCTH
CTPOCHUS MOJIEKYJIbI, buznyeckue u
XUMHUYECKHE CBOICTBa TJIFOKO3bI
(B3aumopeiictBue ¢ runpokcugom Mmenu (I1),
OKHCJICHHE aMMHA4YHbIM pacTBOPOM OKCHAA
cepebpa (I), BoccraHoBineHue, OpoxeHHE
TJIIOKO3bI), HAXOXJ[EHUE B pupose,
MPUMEHEHUE TIIIOKO3bl, OMOJIOTHYEcKasl pojib B
JKU3HENEATECIIbHOCTH ~ OpraHuM3Ma  4YeJOBeKa.
dorocunTe3. PPyKTO3a KAaK U30MEP TIFOKO3BI.
Caxapo3a — mOpencTaBUTElb JUCAXapuoB,
TUAPOJIN3 Caxapo3bl, HAXOXKIEHUE B NPUPOJE U
IIPUMEHEHUE.

[Tonucaxapuapl: KpaxMagl M ULEUII0JI03a Kak
npupoaHsie noiauMmepsl. CTpoeHue Kpaxmania u
HEIUTION03bl,  (U3NYECKHe U XUMHUYECKUe
CBOMCTBa Kpaxmayia (THApOJIM3, KaueCTBEHHAas
peaKIus ¢ HOJ0M)

[MpakTHyeckune 3aHATUA

CamocTosiTesibHasi paboTa

1,2,3

Tema 5.4.

Conep:xanue yae0HOro MmaTepuaia
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DU3NKO-XUMHUYECKHE
CBOICTBA
KHCJIOPOJIOCOIEPKAITUX
OpraHUYECKUX
COeMHEHUN

HpaKTuquKne 3aHATHSA

[Tpaktnueckas pabora Ne8. «Homenkmarypa

KHCJIOPOJO0COIEPHKALIUX OpraHu4eCcKuX
COEIIMHEHUI.

TpuBuanbHas H MEXyHapOIHAas
HOMEHKJIaTypa, XUMHYECKIE CBOMCTBA,

CIIOCOOBI  TOJYYeHUs CIUPTOB U  (HEHOIOB,
KapOOHOBBIX KHUCJIOT W 3(QHPOB, albJICTUIOB U
keToHOB. CocTaBJl€HHE CXEM peakuuil (B TOM
qucie o MPEJIOKEHH BIM [[eMoYKaM
IIpEBpAleHNN), XapaKTepU3yIOINX
XHUMHUYECKUE CBOMCTBA KHCIOPOAOCOAEPKAIINX
OpPraHMYECKUX COCIUHECHUN

ITpaktueckas pabota Ne9. «Xumuueckue u
¢u3nyecKkrue CBOMCTBA KHUCIOPOIOCOAEPKAIIUX
OpPraHUYEeCKUX COETUHEHUN.

[IpoBenenue, HaOmOOEHHME U OINHCAaHUE
JIEMOHCTPALIMOHHBIX OINBITOB: TOPEHUE CIUPTOB,
KayeCTBEHHbIE PEAKLUN OJHOATOMHBIX CIIUPTOB
(okucienue otaHona okcugom wmemu (1)),
MHOTOaTOMHBIX  CIHMPTOB  (B3auMoOjEHCTBUE
rmunepuHa ¢ rugpokcugom  meau (1)),
aJbJIeTU/IOB (oxucnenue aMMHUa4YHbIM
pacTtBopoM okcuaa cepedpa(l) m ruapoxrcumom
meau (l1), B3aumoneiicTBue kpaxmaia ¢ HOAOM),
U3y4EHHE CBOMCTB PACTBOPA YKCYCHOU KM CIIOTBI

CamocTosiTesibHasi paboTa

1,2,3

Pa3znen 6. A30Tc0nepmamne OpraHunv4eCKue COCINHCHUS

Tema 6.1.
AMWHBI.
AMWHOKHUCIIOTEI.
benxu

Copep:kanue y4eOHOTr0o MaTepuasia

AMUHBIL: METHJIAMUH — MPOCTEUIINI
IIPEICTABUTENIb AMUHOB: COCTaB, XUMHYECKOE
CTpoeHue,  (Qu3nueckue U XUMHUYECKHE
CBOICTBA, HAXOXKJICHUE B IIPUPOJIE.
AMHHOKHCIIOTBI KaK aM(poTepHbIE
OpraHvdeckue coeauHeHus. @Pusnyeckue U
XMUMHUYECKHUE CBOMCTBA AaMHUHOKHUCIOT (Ha
npuMepe rimuuHa). buonormueckoe 3HaueHue
aMuUHOKHCIOT. [lentuael.

benku xak npupoansie noaumepsl. Ilepuunas,
BTOpUYHAsT M TPETUYHAs CTPYKTypa OEJIKOB.
XuMHUUYeCKHE CBOMCTBA OETKOB: THUIPOJHU3,
JIeHaTypalus, Ka4eCTBEHHbIE PEaKIIUU Ha OETIKU

IIpakTHyeckue 3aHATUA

[Mpaktnueckas  pabora  NelO.  «CaoiicTBa
a30TOCOJePKaALINX OpraHUYECKUX
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COCITMHEHUI.

®uU3NUECKUE U XUMHUUYECKHE CBOMCTBA aMHHOB
(peakuuu ¢ KUCIOTaMU M TOpEHHs) U
AaMUHOKHUCIOT  (Ha  mpuMepe  IJIMIMHA).
HaGmonenne u onucanue JEeMOHCTPAIIHOHHBIX
OTBITOB: JIeHAaTypalusi OEJIKOB IPU HAarpeBaHUU,
[[BETHBIC PEAKIINH OCIIKOB

CamocrosiTesibHast padoTa

1,2,3

Pa3znen 7. BBICOKOMOHeKy.]IHpHLIe COCIMHCHUSHA

Tema 7.1.
IInactMaccel.
Kayuyku. Bonokna

Coaep:xanue yue0HOro MmaTepuaia

IIpakTHyeckue 3aHATHS

ITpaktueckas padbora Nell. «CunTes, aHau3 u
KJ1acCU (pUKaLuUs BBICOKOMOJIEKYJISIPHBIX
COEIIH CHUID»

OcHOBHbIE HOHSATHUS XUMUHU
BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEpP,  CTPYKTYpHOE  3BEHO,  CTEIEHb
NOJMMEpU3alMKM,  CPEeIHSAs  MOJIEKYJsApHas
Mmacca. OcHoBHbIE METO/1bI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEMHEHUN -
MOJIMMEPU3ALIHsl U OJUKOHIEH Callusl.
Os3nakomiieHHuEe C o00pa3uaMu NPUPOTHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IacTMace,
Kay4yKOB: IJIACTMAaCChI (monuaTHIIEH,
MOJIMTIPOIHIIEH, HOJIMBUHMIIXJIOPH ],
MOJIMCTUPOJI); HATypalbHbII M CHUHTETUYECKUE
Kaydyku (OyTaJUEHOBBIM, XJIOPOIPEHOBBIM U
M30MPEHOBBIN); BOJIOKHA (HaTypaJibHBIE
(x7omoK, mIepcTh, IMIENK), MCKYCCTBEHHBIE
(ameraTHOE BOJIOKHO, BHCKO3a), CHHTETUYECKHE
(KarmpoH U JaBcaH)

CamocrosiTesbHast padora

1,23

Pa3nen 8. Xumus B ObITY M NIPOU3BOICTBEHHOM 1eITEJIbHOCTH YeJIOBEeKa

Tema 8.1.
XUMHUYECKHE
TEXHOJIOT U

B IIOBCEIHEBHOMN
1 ipodeccuoHaIbHOM
JIeSITeJIbHOCTH YeJIOBEKa

Conep:xxanue yueOHOro MmaTepuaia

[IpaBuna SKONOTMYECKH  IE€TE€CO00Pa3HOTO
MOBEACHUS B OBITY M TPYAOBOU JAESITEIBHOCTU
B IIEJIIX COXPAaHEHHsS] CBOETO 3J0pPOBbsl U
OKpY’KaloIled TPUPOJHONU Cpelbl, OMACHOCTh
BO3JICH CTBHS Ha JKUBBIC OpraHU3MBbI
OPraHMYECKUX BEIIECTB OTACIBHBIX KIACCOB
(YyrieBomgopobl, CIIUPTHI, (heHobl,
XJIOPOPTaHUYECKUE MPOU3BOJIHBIC, AJIbJEIUIbl
U 7p.), MoKa3aTellb MPeAebHO JOMYyCTUMON
KOHLIEHTPAIIMU U €ro UCIOJIb30BaHUE.

Pomp xuMuu B 00CCIICUCHUN DKOJIOTHYCCKOM,
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DHEPreTUYECKON M THIIEBOW 0e30IacHOCTH,
Pa3BUTUM  MEIUIIMHBI, CO3JAaHUU  HOBBIX
MarepuaioB (B 3aBUCHMOCTH OT BHJA
npoeCCHOHALHON ~ JIEATEILHOCTH), HOBBIX
HMCTOYHUKOB SHEpPruu (anpTEepHATUBHBIE
UCTOYHUKU dHepruu). [loHsTHE O Hay4YHBIX
METO/IaX TIO3HAHUSI BEIIECTB M XUMHUUYECKHUX
peakuwmii. [IpencraBnenust 06 oOIMUX HAYYHBIX
NPUHLMIOAX  TPOMBIILIEHHOTO  MOJIYy4YEHHs
BaYKHEHUIITMX BEIIECTB (Ha npuMepax
MPOU3BOJICTBA aMMHaKa, CEPHOH KHUCIIOTHI,
METaHoJIa).

XuMHsi U 37J0pOBbE 4YEJIOBEKAa: MpaBHIia
0€30MacHOr0 MCIO0JIb30BaHUs JIEKAPCTBEHHBIX
MpernaparoB, OBITOBOW XUMHH B TTOBCETHEBHON
KU3HU

HpaKTuquKne 3aHATHSA

[Ipaktnueckas pabora Nel2. «IIpumenenue
XUMHUYECKUX BEILIECTB U TEXHOJIOIMH € y4eToM
Oynymiel mpoecCHOHATBHON AeSTEIHbHOCTI.
Pemenue kelic-3ajau 1O TeMaM: MUIIEBbIE
IPOAYKTHI, OCHOBBI PAl[MOHAJIBHOI'O IHUTAHUS,
BayKHeH1me CTPOUTEIbHBIE u
KOHCTPYKIIMOHHBIE MaTepuabl,
CENIbCKOXO03SICTBEHHOE TPOM3BO/ICTBO, KPAaCKH,
CTEKJIO, KepaMuKa, MaTepualsl ISt
JIEKTPOHUKH, HAHOMAaTepUasbl, TEKCTUJIbHbIC
BOJIOKHA, UICTOUHUKH SHEPrUU, OPraHUYECKUE U
MUHEpaJbHbIE YIOOPEHUs, JIEKapCTBEHHbIE U
KOCMETUUYECKHE TIpenaparbl, ObITOBas XUMHUS,
MaTepuabl u3 M CKYCCTBEHHBIX u
CUHTETUYECKUX BOJIOKOH.

3amuTa: [IpencraBinenue pe3ysbTaToB pelIeHUs
Kelic-3a7a4 B ¢dopme MUHU-10KJIa/1a
(lomyckaercss MCMOIb30BaHUE TpaUUecKuX U
IIPE3EHTALIMOHHBIX MaTEPHAJIOB)

CamocrosiTesbHasi padora

1,23

BCEI'O

72
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3. YCJOBUSI PEAJIMBAIIMM  ITPOTPAMMBI  YYEBHOU
JAUCIHUIIJIMHBI YII1.09 XUMUA

3.1. MarepuanbHo-TeXHUYECKOE 00ecIieyeHue

Jlnst peanuzanuy mpoOrpaMMbl JUCIUIUIMHBL JOJKHBI OBITH MPETyCMOTPEHBI
CJIENYIOIIHNE CIEUHUAIbHBIC TOMEIICHUsS: y4eOHbIM KaOWHET XUMHHM W/UIK Y4eOHOM
XUMHUYECKOM JIabOpaToOpHH.

D¢ dekTUBHOCTh  TIpenojaBaHusl  00IIe00pa3oBaTEILHON  JUCHUIUIUHBI
«XUMUS» 3aBUCUT OT HAIWYUSA COOTBETCTBYIOIIETO MAaTE€PUATLHO-TEXHUYECKOTO
OCHAILEHUSA. JTO OOBICHIETCS OCOOCHHOCTSIMU TUCHUILIMHBI, B TIEPBYIO Ouepelb, €€
OKCIIEPUMEHTAJIBHBIM ~ XapaKTepOM, IMUPOKUM  CIIEKTPOM  TNPUMEHECHHS U
NPAKTUYECKOM  3HAYMMOCTHIO.  PexomeHayemMoe  MaTepUalbHO-TEXHHUYECKOE
oOecrieyeHne KaOWMHETA XMMHM MW XHMWYECKOW JIabopaTOpuy  BKITFOYACT:
CHEIUATM3UPOBAHHYIO MeOEIb U CUCTEMbl XPAHECHHS, TEXHUUECKUE U DJICKTPOHHBIC
cpeactBa  OOydeHHs,  JCMOHCTPAIlMOHHBIE  y4eOHO-HarjsiHbIE  MOCOOus,
JIEMOHCTPAIMOHHOE O000OPYJOBAaHUE U TMPUOOPHI, JAOOPATOPHO-TEXHOJIOTHUECKOE
obopynoBaHue, Ja0OpaTOPHYIO XHMHYECKYIO TIOCyny, Mojeian (0ObeMHBIE U
IUIOCKKME), HaTypalibHble  OOBEKTHbl  (KOJJIEKIIMH, XHUMHUYECKHE  PEAKTHUBBI),

00opymoBaHue 1a0OPaHTCKOM.

Crnenmnajn3npoBaHHasi MedesIb H CHCTEMbI XpaHEHUS

1 | Cron naGopaTopHBIN JeMOHCTPAIIMOHHBIN (C 3aIUTHBIM, XUMOCTOWKHM U TEPMOCTOUKUM
MOKPBITHEM, PAKOBUHOM, TTOJIBOJKON U OTBEICHHEM BOJIbl, CAHTEXHUKOU, SJIEKTPUYECKUMHU
pO3eTKaMH, aBTOMAaTaMH aBapUITHOT'O OTKJIIOUEHUS TOKA)

2 | Cron n1abopaTOpHBIA JEMOHCTPAIIMOHHBINA ¢ HAJICTPOUKOH (C 3aIIUTHBIM, XUMOCTOHKUM U
TEPMOCTOWKHUM MOKPBITHEM )

3 | Cron yuenndeckuii 1a00paTOPHBIA, PEryIUPYEMBI MO BBICOTE (C 3aIIUTHBIM, XUMOCTOHKIM
¥ TEPMOCTOMKHM MOKPBITHEM, PAKOBUHON, OOPTUKOM 10 HAPY>KHOMY Kpato, IIOABOAKON U
OTBE/ICHUEM BOJIbI, U CAHTEXHUKOM)/CTON ydeHUUYECKUA, PEryIUPYEMbIH 110 BBICOTE
(mpuobperaercs TOJLKO MPU HAIMYUH CHEUATBHOI0 JJa0opaTOPHOr0 OCTPOBHOTO CTOJIA) (10
KOAUYeCcmay 00yuaouuxcs)

4 | Cryn yueHU4ECKUH (no Koauwecmasy o0yuaouuxcs)

ol

OrserymmTesb

6 | Hocka kmaccHasi/PenbpcoBasi cucTeMa C KJIACCHOW M MHTEPAKTUBHOM TOCKOW (TIporpaMMHOe
obecrieueHune, MPOEKTOpP, KPETUICHHUS B KOMIIJIEKTE )/ HHTEPAK TUBHOM MaHe b0 (MPOrpaMMHOE
obecrieueHne B KOMILJICKTE)

7 | Cron ¢ sumKamMu U1l XpaHEHUs/TyMOOH (pabouee mecmo npenodasameisi)

8 | Kpecno oducnoe (pabouee mecmo npenooasamens)
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Jocka mpobkoBasi/Jlocka MarHUTHO-MapKepHas

10 | Cucrema (yCTpOHCTBO) JIJIsI 3aTEMHEHHST OKOH

11 | HIka¢ BHITSHKHOM MaHOPaMHBIH

12 | lkad mis xpaHeHus: yueOHbIX TOCOOUI

13 | Anreuka yHuBepcaibHas JUIsl OKa3aHUsl IEPBOM METUIIMHCKON MTOMOIIU

TexHuveckue cpeacTsa

1 | MHoro¢yHKIIMOHAIBHOE yCTPOHCTBO/TIPUHTED

2 | NHTepaKkTUBHBIN MPOrpaMMHO-ANIAPATHBIN KOMITJIEKC MOOUIIBHBIN MM CTAI[MOHAPHBII
(mporpammHOE obecrieueHue, IpoeKTop, KperieHne B KoMIiuiekTe)/PenbcoBas cucrema ¢
KJIACCHOM M MHTEPAaKTUBHON JOCKOH (MMporpaMMHOe o0ecreueHne, MpoeKTop, KPeraeHne B
KOMILJIEKTE)/MHTEPAaKTUBHOM NaHeNblo (IporpaMMHoe obecredeHrne B KOMIJIEKTE)

3 | [lepconanbHbIil KOMIBIOTED C NTeprpepreii/HOyTOYK (JIMIIEH3UNOHHOE TPOTPaMMHOE
obecrieueHune, 00pa3oBaTeIbHBII KOHTEHT M CHCTEMA 3alllUThl OT BPEIOHOCHON HH(OpMaIH,
nporpaMMmHoe o0ecrieueHue aJis udpoBoii 1adopaTopuu, C BOSMOKHOCTBIO OHJIAIH-0Mpoca)

JIEKTPOHHBIE CPeICTBA 00yUeHH sl

1 | DnexTpoHHbIE cpencTBa 00yueHus/MIHTepakTHBHBIE T0cOOU/OHIANH -KYPChI (no pazdenam
paboueil npoecpammol)

JleMOHCTpanOHHbIe Y4eOHO-HATIsI/AHbIE I10COOHUS

1 | CnoBapu, CIPaBOUHUKH, SHIMKIONEIUS (10 XUMUYECKUM HAYKAM)

2 | KOMIUIEKT TOPTPETOB BEIUKUX XUMHKOB

3 | IlocoOust HATTISAHON YKCIO3UIIUT

4 | Tlepnoaunueckas cucrema Xxumuueckux siaemento /[.J. MenneneeBa
CrneuuanusupoBaHHasi Me0e/lb M CUCTEMbI XpaHeHHUs1 I XMMHYECKO# 1adopaTopuu

1 | JJaGopaTopHbIif OCTPOBHOM CTOJ (ABYXCTOPOHHUM, C 3aIITUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKHUM IOKPBITUEM, HAJCTOIBEM, C IIOJCBETKOU U 3JIEKTPUUECKUMHU PO3ETKAMH,
MIOJIBOJIKOM M OTBEJIEHUEM BOJIbl, U CAHTEXHHUKOM)

2 | Cryn 1abopaTOpHBIA, PeryJIMPYEMBIi 110 BBICOTE

3 | Cron 1abopaTOpHBIA JEMOHCTPAIIMOHHBIH (C 3aIIUTHBIM, XUMOCTOUKHM M TEPMOCTOUKHM
MOKPBITHEM, PAKOBUHOM, MOABOKON U OTBEACHUEM BO/IbI, CAHTEXHUKOU, SJIEKTPUUECKUMU
pO3eTKaMH, aBTOMAaTaMH aBApUITHOT'O OTKJIIOUEHUS TOKA)

4 | Cron naGopaTOpPHBIN TEMOHCTPAIMOHHBIN C HAJICTPOUKOM (C 3alTUTHBIM, XUMOCTOUKUM U
TEPMOCTOWKHUM MOKPBITHEM)

5 | Crox ¢ summKamMu 1Sl XpaHeHHs1/TyMO o

6 | Kpecno opucaoe

7 | OrHerymurenb

JdemMoHCcTpanMOHHOE 000pyI0BaHME U TPUOOPHI /IJIsl KAOMHETA U J1adopaTopuu

1 | Becol anektponnbie ¢ USB-niepexomHuKomM

2 | CTONMK MOAbEMHBIH

3 | lenrpudyra nemoHcTpanmoHHas

4 | llltaTuB 1I€MOHCTPAIIMOHHBIN

5 | Annapart as IpoBeJeHUs] XUMUYECKUX PeaKIMii

6 | Annapart Kumnma

7 | OBnuometp

8 | I'openka ynuBepcanbHas

9 | IIpubop A1t MILTIOCTPAIIUN 3aBUCMOCTH CKOPOCTH XMMHYECKUX PEAKIIMA OT YCIOBHMA
OKPY’KaIOIIEH CpeJibl

10 | HaGop auis 3J1eKTpon3a IeMOHCTPAIlMOHHBIH

11 | TTpuGop 1St ONMBITOB MO XUMHH C DJIEKTPUIECKUM TOKOM (J1a00paTOPHBIiL)

12 | TIpuGop st OKMCIICHHS CIUPTA HAJl METHBIM KaTaJIn3aTOPOM

13 | [Ipubop nJist moaydeHUs TAIOUI0aTKAHOB J1EMOHCTPAIIMOHHBIN
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14

[Tpubop a1 moJTydyeHusi paCTBOPUMBIX BEIIIECTB B TBEPJIOM BHJIE

15 | VcranoBka aiis GUIbTPOBAHUS MO BAKYYMOM

16 | ITpuGop st onpeneneHus: coctaBa Bo3ayxa

17 | 'a30aHam3aTop KUCI0pOJa M TOKCUYHBIX ra30B ¢ HM(PPOBOM MHAMKALIMEH OKa3aTese

18 | ITpuGop st MILTIOCTPALIMU 3aKOHA COXPAaHEHUS] MACChl BEILIECTB

19 | YcTaHoBKa 1711 IeperoHKU BEIIECTB

20 | bapomerp-anepous

21 | HaGop n1st m3y4eHusi BOJIOPOJIHOM SJHEPreTUKU

22 | pH-Merpsl (Donoanumenvroe eapuamuernoe 06opyoosanie)
JlaGopaTopHO-TeXHO/I0THYeCKOe 000py10BaHNe 1J1s1 KaOUHeTa U J1a0opaToOpuu

1 | IlpubGop nast mosydeHus rajJouJ0aIKaHOB U CIOKHBIX 2(HPOB JT1a00paTOPHBIN

2 | Konbonarpesarenb

3 | DIeKTpoIInTKa

4 | bans koMOMHMpOBaHHAas JJabopaTopHast

5 | Becsl 1i1s ChITydynx MaTepHaJioB

6 | [Ipubop myist morydeHus ra3os

7 | CniuproBka jabopaTopHas

8 | MaruuTtHas Memanka

9 | Mukpockor 1 poBoii C pyKOBOJCTBOM IOJIb30BATENS M TOCOOUEM ISl yJalIUXCsl

10 | HaGop a1t YUCTKH ONTHKH

11 | HaGop nocyasl i peakTUBOB

12 | HaGop nocyabl M NPUHAIJIEKHOCTEH 7151 pabOThI ¢ MaJIbIMU KOJIMYECTBAMU BEILIECTB

13 | HaGop npuHayieKHOCTEN U1l MOHTa)Ka MPOCTEUIIUX TPUOOPOB IO XUMUU

14 | HaGop mocy/abl ¥ MPUHAIISKHOCTEH U3 MponuieHa (MUKpoaadbopaTopust)

JlabopaTopHasi XuMu4ecKkasi mocyaa 1jsi KabMHeTa U J1abopaTopuu

1 | KommiekT Koa0 AeMOHCTPALd OHHbBIX

2 | HabGop npo0Ook pe3smHOBBIX

3 | Ilepexom cTeKISTHHBIN

4 | TIpobupka Bropma

5 | IIpobupka nByXKOJIEHHAsS

6 | CoenuHMTENH CTEKJITHHBIN

7 | 3a)xuM BUHTOBOI

8 | 3axum Mopa

9 | llIna"r cUIMKOHOBBIN

10 | KoMmiekT CTeKIsTHHOM mocy bl Ha nuiMdax 1eMOHCTPalliOHHBIH

11 | o3upyroiiee yCTporuCcTBO (MEXaHMYECKOE)

12 | Kommekt uznenmii u3 kepamuku, hapdopa u dasaca

13 | KommrekT snoxxek happopoBbix

14 | KommiekT MepHbIX K0J0 Majoro oobema

15 | KommiekT MepHbIX K0JI0

16 | KommieKT MepHBIX MIMHAPOB MIACTUKOBBIX

17 | KoMIieKT MepHBIX HHJIMHAPOB CTEKISHHBIX

18 | KoMmieKT BOpOHOK CTEKJITHHBIX

19 | KoMmiekT numeTok

20 | KoMIIeKT cTakaHOB MJIACTUKOBBIX/CTEKIISIHHBIX

21 | KoMIuiekT cTakaHOB XMMHUYECKHUX MEPHBIX

22 | KoMIUIEKT CTaKaHYMKOB JUIS B3BEIIMBaHUS

23 | KOoMIUIEKT CTYMOK € ecTUKaMu

24 | HaGop mmateneii

25 | Ha0Oop nuHIIETOB
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26 | HaGop vamek [Terpu

27 | TpyOka cTekasHHAs

28 | DkcukaTop

29 | Yama kpucTrajimm3anuoHHas

30 | [umier THT CTBHBIC

31 | bropetka

32 | IIpobupka

33 | baHka moj; peaKTHBBI MO THIICHOBAS

34 | banka Moy peakTUBBI CTEKIISTHHAS U3 TEMHOT'O CTEKJIa C MPUTEPTON MPOOK O

35 | HabGop ckJIIHOK AJ1 pacTBOPOB PEaKTUBOB

36 | [Tamouka cTexkiIgHHAA

37 | UltatuB ass npoObHpoK

38 | KommuiekT cpencT i1t MHANBUTYJIbHON 3aIUThHI

39 | KoMIuIeKT TepMOMETPOB

40 | CymibHas TaHeNb JJIsI TOCY/IbI

41 | dunbTpoBanbHAA Oymara/GpuiabTpbl OyMasKHbIE (QONOIHUMENbHOE BAPUAMUBHOE
obopyoosanue)

Mopenn (00 beMHBIE M IJIOCKHE), HATYPAJbHbIE 00beKThI (KOJJIEeKIHMU, XUMHYECKHe
peakTHuBbI) JIsl KAOUHETA U J1ad0paTOPUH

Kommuiekt Mojenell KpuCcTaJIm4ecKuX PeeToK

Moneb MOJICKyJIbI OeiKa

Habop ny1st MogenmpoBaHus CTpOSHHSI HEOPraHWYECKUX BEIIECTB

Habop 1y1st MoieupoBaHus CTPOSHHsI OPraHUYeCKUX BEIIECTB

Habop 11st MoieupoBaHus CTPOSHHSI aTOMOB M MOJICKYJI

Habop n1i1st MoieMpoBaHus 3JIEKTPOHHOIO CTPOSHUS. aTOMOB

KoMriuiekT koyuiekiui

OINOOTPB|WIN|F-

KommmiekT XuMHudecKknx PCAKTHBOB

O6opynoBanue J1a0OPAHTCKOM KAOUHETA XUMUM

CTOJ ¢ AMMKaMu 7151 XpaHeHust/TyMOoi

Kpecno oducHoe

Crou 1abopaTOpHBIA MOEUHBIH

CYHII/IJ'IBHaSI IMMaHCJIb IJI1 IMTOCYAbI

[Hkad s xpaHeHus: yaeOHBIX TOCOOUH

Hlkad ny1g xpaHeHHs XUMHYECKUX PEaKTHBOB

[kad ays xpaHneHus 1abOpaTOPHOM MOCY B/ TTPHOOPOB

Hlxad BbITSHKHON

OO NO |0 WIN|F-

JlaGopaHTCKUM CTOJ

Cryn nabopaTopHbId, PEryJIUpyeMbli 10 BHICOTE

=
k=]

:‘)HCKTpI/I‘{eCKI/Iﬁ AKBAAUCTHILJIAATOP

=
N

[kad cymmabHbII

[EEN
w

Pe3unoBeIe ICPUYATKHU

[N
SN

KommuiekT epiieit 17151 MbIThS JJA0OPaTOPHON MOCY/IbI

3.2. Hudopmarmonnoe odecreueHrne 00yueHus

Jns  peanmuzanuud  TporpaMMbl  JAUCHUIUIMHBL  OMOIMOTEYHBIH  (OH
o0pa3oBaTelbHON OpraHu3alu JOJIKEH HMMETh MeYaTHbIe W/WIA DJICKTPOHHbIC
y4eOHUKH U pa3padOTaHHBIC B KOMIUICKTE C HUMH y4eOHbIe OocoOus (TIpu HATMYUN),
JOMYIICHHBIC K WCIOJB30BAHUIO TIPU peaM3alliid 00pa30BaTEIBbHBIX ITPOrPaMM
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cpeaHero mpodecCHOHATbHOrO0 O00pa30BaHUsA, pEATU3yeMbIX Ha 0a3e OCHOBHOI'O
o011ero ooGpa3oBaHusI.

[Ipn peanmzanuu nporpaMMbl  JUCHUIUIMHBI BO3MOXXHO HCIOJIb30BaHUE
AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MOMYIIEHHBIX K HMCHOJBb30BAaHUIO MpU
peanu3anuu 00pa3oBaTeIbHBIX MPOrpaMM CPEAHEro 00IIero 00pa3oBaHuUsl.
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4, KOHTPOJIb MU OLHEHKA PE3YJIBTATOB OCBOEHHA
JAUCIHUIIJIMHBI YII. 09 XUMUA

Kontpons wu

OLICHKa

PE3YyIbTATOB

OCBOCHHMHA

o011eobpazoBaTeIbHON

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPE3 AUCHUILIIMHAPHBIC PC3YJIbTAaTbl, HAIIPABJICHHBLIC

Ha (opMHUpOBaHHME OOIIMX M MPOPECCHOHATBHBIX KOMIIETEHUUW MO pasfenaMm u

TEMaM COJIepKaHusl yueOHOr0 MaTepuara.

Oob6mas/mpodeccnonanbHast

Tun oneHoYHBIX

YpE3BbIYANHBIX CUTYALHSIX

Pa3znen/Tema .
KOMIIeTeHI[Us MeponpUusATHI
OK 01. Beibupats crocobs! | Tema 1.1-1.7
peueHus 3agay | Tema 2.1,2.2
npodeccuoHaNbH oM Tema 3.1
JeSTebHOCTH MpUMEHUTENbHO K | Tema 4.1
pa3IM4YHbBIM KOHTEKCTaM Tema 5.1-5.4 TectupoBanue
Tema 6.1 VYcrHbii onpoc
Tema 7.1 Pemenne pacu€rHbIxX 3a1a4
Tema 8.1 Hab6monenue 3a xonom
OK 02. HUcnons3oBats | Tema 1.2,1.4,1.6,1.7 BBITIOJTH CHUS MPaKTUKO-
COBPEMEHHBIE CpEACTBa IoOMcKa, | Tema 2.1, 2.2 OpPUEHTUPOBAHHBIX 33JIaHUI
aHaim3a W uHTepnperanuu | Tema 4.1,4.2 [IpencraBnenue pe3yabTaToB
nHpopmanuu, u| Tema5.2-5.4 MPaAKTUYECKUX u
nH(popMalMOHHbIE TexHonoruu | Tema 6.1 n1abopaTOpPHBIX pabor
st BBITTOJIHCHUS 3aga4d | Tema 7.1 [IpoBenenue XUMHYECKOT'O
npodeccruoHaNbH oM Tema 8.1 SKCIIEPUMEHTA
JESITETbHOCTH Brinonnenue
OK 04. Tema 1.7 KOHTPOJIbHBIX
D dekTHBHO Tema 2.1,2.2 pabort no
B3aMMOJICICTBOBaTh M paboTaTh Tema 4.1,4.2 pasaejiaM ANCHATIINHBI
B KOJUJIEKTUBE U KOMAaHJIE Tema 5.2-5.4 OHGHKa CaMOCTOATCIIBHO
Tema 6.1 BBIIOJIHEHHBIX 3aJlaHUMN
Tema 7.1 3ammra pemieHus Keic-3agad
Tema 8.1 (c y4ETOM Oynyuien
OK 07. CopneiictBoBath | Tema 1.7 | npogeccroHanbHON
COXPaHEHHIO okpyxatoien | Tema 5.1 JESITEIbHOCTH)
Cpenbl, pecypcocoepexxennro, | Tema 8.1 Brimosinenue 3aJJaHu i
IPUMEHSTh 3HaHUS 00 IPOMEXYTOYHOM aTTeCTalllu
W3MEHEHUU KIMMAaTa, MPUHIUIIBI
OepexKITMBOTO MIPOU3BOJICTBA,
3¢ (HEeKTUBHO  JCHCTBOBaTH B
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