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1. OO6mrast xapakTepucTuka paboueit mporpaMmbl 00111e00pa30BaTEIILHOTO
y4eOHOro mpeaMera

1.1. Mecro npeaMera B CTpPYKType OCHOBHOU 00pa3oBaTelIbHON TPOrpaMMbl

OO6mieoOpazoBaTeNbHbIA ~ yu4eOHBINM  mpeamMeT  «XHUMHS»  SBISETCS
00s3aTEIbHOW YacThiO 00I1€00pa30BaTENLHOIO IUMKIA 00pa3oBaTEIbHOM
MIPOrpaMMBbl 1o CIIECIMAIBHOCTH 09.02.08 HNuTennexryaibHble
WHTETPUPOBAHHBIE CUCTEMBI.

1.2.1lenn u maHupyemble pe3yJbTaThl OCBOEHHUSA 00111€00pa30BaTEIbHOIO
npeaMeTa
1.2.1. Tlenp 0061I€00pa30BATEIBHOTO MIPEAMETA

OO01ieo0pa3oBaTeNIbHBIA  YUEOHBIH MpeaMeT «XUMHs» O00ecreynBaeT
dbopMHpOBaHUE Y CTYIEHTOB MPEJCTABICHUS O XMUMHUYECKOW COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa KaK OCHOBBI TPHUHSITHS DEIICHUN B
KU3HCHHBIX W TIPOU3BOJICTBCHHBIX CHTYAIIUSX, OTBETCTBEHHOTO ITOBEJICHUS B
MIPUPOJHOM CpeJie.

3agaun o011e00pa30BaTEILHOr0 Y4EOHOTO ITpeaMeTa

1) chopMUpOBaTh IMOHUMAHUE 3aKOHOMEPHOCTEH  MPOTECKaHUS
XAMHWYECKUX IPOLIECCOB U SIBIICHUM B OKPYKAKOLIEH Cpeie, ETOCTHON HayYHOU
KapTUHBI MUPA, B3aUMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pPa3BUTh YMEHHUSA COCTaBJIATH (HOPMYJBI HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIICCTB, YPaBHCHHUS XWMHUYECKHX PEaKIHUid, OOBSICHATh HX
CMBICIT, UHTEPIPETUPOBATH PE3yJbTaThl XUMHUECKUX IKCIICPUMEHTOB,

3) chOpMHpPOBAaTh HABBIKM MPOBEACHHUS MPOCTEHIIMX XHMHYECKUX
HKCIIEPUMEHTATILHBIX HCCJIEAOBAHUM C COOJIFOICHHEM TMPaBWI OE30MacHOrO
oOpalieHus ¢ BEIecTBaMu U JIA0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS WCIOJIb30BaTh HHPOPMALUIO XUMHUYECKOTO
XapakTepa U3 pa3INIHbIX HCTOYHUKOB;

5) chopMUpOBaTh YMEHHUS MPOTHO3UPOBATH TMOCIEJACTBUS CBOEH
NEATEILHOCTH W XWMHUYECKHX IPUPOJIHBIX, OBITOBBIX M TPOW3BOJICTBECHHBIX
MPOILIECCOB;

6) chopMHpPOBATh TOHUMAHKUE 3HAYNMOCTH JTOCTHKCHHH XHMHUYIECKOM
HAyKW U TEXHOJIOTUH JJIS Pa3BUTHS COIMMAILHON M TIPOU3BOJICTBEHHOU cdep.

1.2.2. IInanupyemble pe3ybTaThl OCBOCHUS 00111€00pa30BaTEILHOIO MPEIMETa
B cootBeTcTBUU ¢ OI'OC CIIO u Ha ocaose PI'OC COO
Oco0oe 3HaueHWe MpeAMeT MMeeT Mpu (GOPMUPOBAHWU U PA3BUTHU
00X ¥ MPOPECCUOHATHHBIX KOMITETSHITUH:
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KO,I[ 1 HAUMCHOBAHUC

HHaHI/IpyCMBIe PE3YJabTaThl OCBOCHUS IIPEAMETA

(bopmMupyeMbIX O061mue 0
o €IMETHBIE
KOMIICTCHIINH (IMYHOCTHBIE, METANPEAMETHBIE) P
OK 01. BriOupats | B yacTi Tpy10BOro BOCIUTAHUS: - BJIAJIETh CUCTEMOU XMMHUYECKUX 3HAHUM,
CII0COOBI PCUICHUA | - FOTOBHOCTB K TPYAY, OCO3HAHHUE LIEHHOCTHU | KOTOpasi BKIIIOYAET: OCHOBOIIOJIATAIOIINE
saja4 . MacTepcTBa, TPYLOI00He; MOHATHS (XUMHUYECKUH SIIEMEHT, aToM,
poheCcCUOHANTBHOMN .
- TOTOBHOCTh K AKTHUBHOW [EATEIBHOCTH | JIEKTPOHHAs o0ono4yka atoma, s-, p-, d-
JIeATENBHOCTH . . 5
TEXHOJIOTHUECKOI u WANbHOH | IEKTPOHHBI WTald aTOMOB, WOH
[IPUMEHHTEITBHO & | TEXHOIOTHYECKO COLIMAJIbHOU | DJIEKTPOHHBIE OpOMTAaIM AaTOMOB, HOH,
pa3IHYHBIM HaIIPaBJICHHOCTH, CHOCOOHOCTH | MOJIEKYJIa, BAJIEHTHOCTb,
KOHTEKCTaM WHUIIMHPOBATS, IJIAHAPOBATH U | DIEKTPOOTPULATEIBHOCTD, CTETICHb
CaMOCTOSITEIILHO BBIIIOJIHATh TaKyl | OKHCJICHHs, XHUMHYECKas CBs3b, MOIb,
JIeATENBHOCTD; MOJISIpHasT Macca, MOJSIPHBIH  00beM,
- HWHTEpeC K pa3nuuHbIM  cdepaM | yrIepodHblil cKeneT, (yHKUHOHAIbHAs

po(heCCUOHATIBHOM IEATEIbHOCTH,
Ogiagenue YHUBepPCATbHBIMH
TMO03HABATEIbHBIMH I€HCTBUSIMH:

a) 6a30BBIC JJOTHICCKUE ACHCTBUS:

- CaMOCTOSITETTLHO bopMyIupoBaTh
aKTyaJIM3UPOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBAaTb CYIIECTBEHHBIH IPU3HAK
501041

OCHOBaHMS s

KJIACCU(UKAIINH U 0000IIECHNUS;

CpaBHEHUS,

- OMPEACTIATh HEIN ACATCIBbHOCTH, 3a/laBaTh
napaMeTpbl U KPUTCPUH UX NOCTHUIKCHUS

- BBIABJIATD 3aKOHOMCPHOCTH n
IIPOTHUBOPCHUUA B paccMaTpruBacMbIX
SABJICHUAX

- BHOCHUTH KOPPEKTHUBLI B JCATCIIBHOCTD,

OLICHMBATH COOTBECTCTBHUEC PE3YyJIbTAaTOB

[IEJISIM, OIICHWBATh PHUCKH TOCIEIACTBUH
JIeSITEIbHOCTH;

- pa3BUBaTh KPEaTHMBHOE MBINUICHUE IIPH
peIIeHNH JKU3HEHHBIX TPo0IIeM

0) 0a30BBIC UCCIIETOBATEIILCKHUE JCHCTBUS:

- BJIaJETh HaBbIKaMH yuebHo-
HCCIIEA0BATEIBCKON u MIPOEKTHOMI
JIEATENIBHOCTH, HAaBBIKAMU  Pa3pelICHHA
mpooem;

- BBISIBJIATH IPUYHUHHO-CIICACTBCHHBIC CBA3U
U aKTyaJlu3upoBaTb 3aAdavdy, BbIIBUI'AThb

TUIIOTE3y €€  pEelIeHus,  HaXOIUTh

APryMCHTBI JIsI  JOKAa3aTCJIbCTBA CBOUX

YTBEpXACHUH, 3aJaBaTh MapaMeTpel U
KpUTEPUU PEUICHUS;

- aHaJIM3UpPOBaTh IIONY4YEHHBIE B XOJE
pelieHus 3a4a4d Pe3yJIbTaThl, KPUTUYECKU
OIICHUBATH

nux AOCTOBCPHOCTD,

rpymnmna, paaukall, H30MEpuUs, HU30MEpHI,

TOMOJIOTHYECKU I psn, TOMOJIOTH,
YTJIEBOJIOPO/IBI, KHCIOPOI- u
a30TcoJIepKaIIre COCIMHEHVIS,
OMOJOTMYECKA  aKTHBHBIE  BEIECTBA
(YyrimeBomabl, KHUpBI, OCJIKH), MOHOMED,
oJImMep, CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIC COCIMHCHMUS,
KpUCTaJUINYECKas penieTka, THIIBI

XUMHUYCCKUX peaKLII/Iﬁ (OKI/ICJ'II/ITGJ'IBHO-
BOCCTaAaHOBUTCIIBHBIC, 3K30-U
SHAOTCPMHUYCCKHUC,

o0OMeHa),

peakunn HOHHOI'O

pactBop, 3JIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JFCCOLIHAITNS, OKHUCJINTENb,
BOCCTaHOBUTENb, CKOPOCTh XUMHUYECKOU
peakiuu, XUMHYECKOe  paBHOBECHE),
TEOPUH U 3aKOHBI (TEOpUS XHUMHYECKOTO
CTPOCHHSI OpPraHWYeCKHX BemecTB A.M.
BytnepoBa, Teopus 3IEKTPOIUTHUECKOU
JIUccolanuu, nepuoanueckuit 3akox .M.
MeHnyieneeBa, 3aKOH COXPaHEHHUS MAacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK
XUMHH, (DAKTOJOTHUECKHUE CBEICHHUS O

CBOICTBaxX, COCTaBe, TIONYYCHHH H
0€30IT1aCHOM HCHOJIB30BAHUN BaKHEHUIINX
HEOPTaHUYECKUX 5 OpraHMYECKUX

BEHIECTB B OBITY W  NPAKTHYECKOM
JIeSITeJIbHOCTH YEJIOBEKA,

- YMETb BBIABIATh XapaKT€pPHbIC MPU3HAKU
nu B3aUMOCBS3b I/IS}”—ICHHBIX HOHS[TPIfI,
MIPUMEHATH COOTBETCTBYIOIIHME TTOHSATHS
IpU ONHUCAHUU CTPOCHUA U CBOWCTB
HEOPTaHWICCKUX u OpTraHUICCKUX
BEILIECTB M WX MPEBpALICHUI; BBISBISATH
3HAaHUH C

B3aMMOCBA3b  XUMHUYCCKUX




Kon u HaumeHoBaHue
(hopMupyemMbIx
KOMITETCHITUM

HHaHI/IpyCMBIe PE3YJabTaThl OCBOCHUS IIPEAMETA

IIpenmeTHsle

Oo6mme
(JTMIHOCTHBIE, METAIPEIMETHBIC)
MPOTHO3UPOBAaTh HM3MEHEHHUE B  HOBBIX
YCIIOBUSX;
- yMeTh  TEPEHOCUTh  3HAHUA B

MO3HABATEILHYIO MPAaKTHYECKYI0 00JIacTh
JKU3HECATEILHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MIPEAMETHBIX 00J1acTel;

- BBIIBUTATh HOBBIC WJCH, Mpeaarath
OpUTHHAIILHBIC TOJIXOIbI U PEIICHYS;

- CIOCOOHOCTh WX HCIONB30BaHUS B

[I03HABATEJILHON U COLMANBHON ITPAKTUKE

MOHATUSIMU U TPEJCTABICHUSIMU JIPYTHUX
€CTEeCTBEHHOHAYYHBIX TIPEMETOB;

- YMeTh WCIOJIb30BaTh HAUMEHOBAHUS
COCTMHCHHI
MEKyHapOJIHOTO COI03a TCOPETUUECKON U

XUMHYCCKHUX

NPUKJIAJHOW XUMHUM W TPUBUAJbHBIC
Ha3BaHUS BAXKHEHIINX BEIIECTB (ITHUIICH,
¢denomn,
KHUCJIOTA,

allCTHJICH, TJIMLCPUH,

dbopManprernn, — yKcycHas
TJIUIUH, yrapHbld ra3, yriIeKUCIbId Tas,
aMMHaK,

ramecHass H3BCCTb, HETamicHas

W3BECTh, TUTHEBAs cCOJa H JIPYTHX),
COCTaBIISITH (POPMYJIBI HEOPTaHUYECKUX H
OpPraHUYeCKUX

BEIIECTB,  YPaBHEHUS

XUMHYCCKHUX pCaKHI/II\/’I, OOBSICHATh HX

CMBICIJI, MMOATBECPIKAATh XapaKTCPHLBIC

XHUMHUYECKHE CBOIicTBa BEIECTB
COOTBETCTBYIOIIUMH JKCIIEPUMEHTAMHU U
3aIIUCSIMU ypaBHEHUI XUMUYECKHUX
peaKkLuii;

- YMETh YCTaHABIUBATh IPUHA]IC)KHOCTh
M3YYEeHHBIX HEOpPTaHUIECKUX u
OpTraHUYECKUX BEIIECTB K OMpPEICICHHBIM
KjlaccaM W rpynmnam  COEJUHEHHH,
XapaKTepPU30BaTh UX COCTAB U BaKHEHIITHNE
CBOWCTBA; OMPEACIATh BUABI XUMHUIECKUX
CBs3EH

(KoBaJyICHTHAS, HOHHAas,

METaJIJIN4ecKas,  BOJOPOJHAs),  THIIBI

KPHUCTAJUTMYECKUX ~ PEIIETOK  BEIECTB;
KITaCCU(UIMPOBATh XUMHUUECKUE PEAKIIHH;
- chopMHpOBaThH

XUMHYECKOU

MPEJICTaBIEHUS: O
COCTaBIIAOUIEH
€CTECTBEHHOHAYYHON

KapTUHBl ~ MHpa,

ponun SABJIEHUN

npupoabl, B GOpMUPOBAHUN MBILICHUS

XUMHNHU B IIO3HAHUU
KYJIbTYPBI INYHOCTH, €€ QYHKIIMOHATLHON
IrPaMOTHOCTH, HEOOXOIUMOH IS PELICHUS
NPaKTUYECKUX 3afad M SKOJOTHYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY
37I0pOBbIO U IIPUPOJHOIL cpeje;

- YMETH IIPOBOJUTH pacyeThl 10
XMMHYECKHM (GOpMyTaM ¥ YpaBHEHUSM
XMMUYECKUX PEaKUUi C MCIIOJIb30BaHUEM
(GU3UYECKNX BETHYHH, XapaKTePU3YIOIINX
BEIIECTBA C KOJIMYECTBEHHOH CTOPOHBI:

Macchl, 0o0beMa (HOPMAJIBHBIE YCIIOBHSI)




Kon u HaumeHoBaHue
(hopMupyemMbIx
KOMITETCHITUM

HHaHI/IpyCMBIe PE3YJabTaThl OCBOCHUS IIPEAMETA

Oo6mme
(JTMIHOCTHBIE, METAIPEIMETHBIC)

IIpenmeTHsle

ra3os, KOJIMYECTBa BCIIICCTBA,

HUCIIOJB30BaTh CHUCTCMHBIC XHUMHUYCCKHC
S3HaHUd OJid  [OPpHUHATUA peHIeHI/Iﬁ B
KOHKPETHBIX

CBA3aHHBIX C

KHU3HCHHBIX CUTYyalusx,

BCIICCTBAMH u nux

IMPUMCHCHUCM

OK 02. HMcnoap3oBaTh

COBpPEMEHHBIE
cpencTBa MONCKA,
aHanm3a u
UHTEPIPETAIIN
UHQOpMAIH, u
WH(POPMAIMOHHBIS
TEXHOJIOTUH TSt
BBIIIOJTHCHU S 3ada4
npoheCCUOHATBHOMN
JEeATeILHOCTH

B  o0nactMu  LEHHOCTH  HAy4HOIO
MO3HAHUS:

-c(hOpMHPOBAHHOCTb MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHUSI HAYKH W OOIIECTBEHHOU

IIPpaKTHUKH, OCHOBaHHOT'O Ha

KYJIBTYD,
CBOEr0 MECTa B MOJIUKYJIBTYPHOM MUPE;

Majore
CIIOCOOCTBYIOIIETO OCO3HAHUIO
- COBEpIICHCTBOBaHWE  S3BIKOBOM U

YUTATENbCKOW KYJIBTYPHl KakK CpelCTBa

B3aMMOACHUCTBUS ~ MEXAYy  JIOOBMH U
IMO3HAHUA MHpPaA,
- OCO3HaHHUE LICHHOCTHU Hay4HOHU

ACATCIIBHOCTH, T'OTOBHOCTH OCYHICCTBJIATH
IMPOCKTHYIO u HCCJICA0BATCIbCKY IO

ACATCIIbHOCTD MHAUBUAYAJIBHO U B I'PYTIIIIC,

Osaanenne YHHBEPCATbHBIMHU
y4eOHBIMH NMO3HABATEILHBIMHI
AeHCTBUSAMM:

B) pabota ¢ HHpOpMaIen:

- BJajeTh  HaBBIKAMH  IOJYyYCHHS
uHQOpMAlMM W3 HCTOYHUKOB  Pa3HBIX
THIIOB, CaMOCTOATECIIbHO OCYIICCTBJIATH
NOUCK,  aHalM3, CHUCTEMATH3aLlUI0 |

UHTEpIIpeTauio HHOOPMAIUU Pa3THIHBIX
BUJIOB ¥ (hOPM TIPEJICTABIICHUS;

- CO3[1aBaTh TEKCTHI B Pa3IMYHbBIX opMaTax
C ydYeToM Ha3HaudeHWs WHPOpMAIH U
L[EJIEBOM ayJIUTOPHH, BBIOMpas
ONTUMAIBbHYI0 (GOpPMY TpEACTaBICHUS U
BH3YaJIN3allNN;

- OLICHUBATh JJOCTOBEPHOCTH, IETUTUMHOCTh
WH(OPMAITUH, €€ COOTBETCTBHE MPABOBBIM U
MOpPaJIbHO-3TUYECKHM HOPMaM;
- HCIIOJIb30BaTh CpeacTBa
MH()OPMALMOHHBIX M KOMMYHHKAI[HOHHBIX
KOTHUTUBHBIX, =~ KOMMYHHMKAaTHBHBIX U
OpraHU3allMOHHBIX 33/1a4 C COOJIIOIEHHEM
TpeOoBaHU 3PrOHOMHUKH, TEXHHUKH

0€e30I1aCHOCTH, TUTHEHEI,

- yMeTh IUIaHUPOBATh W BHIMOJHATH
XMMHMUYECKUHN 3KCTIEPUMEHT (TIpEeBpaLeHUs
OpPTaHMYECKUX BEIIECTB MPH HArPEBaHUH,
MONTlydeHHe OTWICHa W U3yYeHHe ero
CBOICTB, KaueCTBEHHbIE pEaKkIUu Ha
aJbICTH/IBI, KpaxMall, yKCYCHYIO KHUCIIOTY;
JeHaTypanusi OelKOB TpH HarpeBaHHH,
[BETHbIE pEAaKIMU OEIKOB; MPOBOAUTH
peaKiuu HMOHHOTO OOMEHa, OIpENeIsATh
cpelly BOJAHBIX PacTBOPOB, KaUeCTBEHHBIE
peakimuu  Ha cynbdar-, kapOoHaT- U
XJIOpU/-aHUOHBI, Ha KAaTHOH aMMOHMS;
pelaTs 3KCIepUMEHTaJIbHbIE 33/Jaydl I10
temam "Mertamiel" u "Hemertamtel") B

COOTBCTCTBUMU C IIpaBUJIaMHU TCXHHUKHU

0e3ormacHOCTH  TpW  OOpamieHHd ¢
BEILIECTBAMU u 71a00paTOPHBIM
000pyI0BaHUEM; MPEJICTABIIATh
PE3yJIBTAaThl XUMHYECKOT0 IKCIIEPUMEHTA B
dopme 3aIicu ypaBHEHU I
COOTBETCTBYIOIINX peaKIuii u

(hopMyITUpPOBaTH BEIBOJIBI HA OCHOBE 3THUX
pe3yJIbTaToB;

- yYMETh AaHAIU3UPOBATH XUMHUYECKYIO
HHPOPMAIIUIO, IIOJIyYaeMYyH H3 Pa3HbIX
MaccoBOM

HMCTOYHUKOB (cpencts

nHpopMauu, cetb HTEpHET U 1pyrue);

- BJIAQAETh  OCHOBHEIMH  METOHaMHU
HAy4YHOTO MMO3HAHUS BEIICCTB u
XUMUYECKUX  SIBICHWH  (HaOmroAcHWHeE,
HU3MEpeHHE, 9KCIIEPUMEHT,
MOJICTTUPOBAHHE);

- yMETh HPOBOJUTH  PaCUEThl IO

XUMHYECKUM (opMyriaM H ypaBHEHHSM
XMMHYECKUX PEAKIHA C HUCIOIb30BaHUEM
(U3NYECKUX BEITUYNH, XapaKTEPH3YIOIINX
BEIICCTBA C KOJUYECTBEHHOW CTOPOHBI:
Macchl, 0o0beMa (HOPMAaJIBHBIE YCIIOBHS)
KOJIMYECTBA

ra3os, BCIIICCTBA,

HUCIIOJB30BATh CHUCTCMHBIC XHMHYCCKHC




KO,I[ 1 HAUMCHOBAHUC

HHaHI/IpyCMBIe PE3YJabTaThl OCBOCHUS IIPEAMETA

(hopMupyemMbIx O6mme

KOMIETEHIHH (IMYHOCTHBIE, METANPEAMETHBIE) Hpenvetiie
pecypcocbepexenmus, NPaBOBBIX U | 3HaHMA JUIA OPUHATUS — pPEUICHHH B
STUYECKUX HOPM, HOPM HH()OPMAIMOHHOW | KOHKPETHBIX  JKM3HEHHBIX  CHTYAIHsX,

0e30MacHOCTH;

- BIIaZETh HABBIKAMH pacllO3HABaHUSA U
3aluTel UHGOPMANUH, HHHOPMAIIMOHHOM
0e30IaCHOCTH JTUYHOCTH;

CBA3aHHBIX C BCIICCTBAMU nu nux

IIPUMCHCHUEM

OK 04. BddexTuBHO
B3aUMOJCUCTBOBATh H
paboTarb B
KOJIJIEKTHBE ¥ KOMaHJIe

- TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH M CaMOOTIPE/ICIICHUIO;
- OBJIAJICHUE

HaBbIKAMH  y4eOHO-

HCCIIEI0BATEIBCKOM, MPOEKTHOU u
COIMAIbHOM ACSITEIBHOCTH;

OBnageHue YHUBeEpCATbHbIMH
KOMMYHUKATHBHBIMH JIefiCTBUSIMU:

0) COBMECTHAs ACATEIBHOCTD:

- TIOHAMATh U UCTIOIh30BATh PEUMYIIECTBA

KOMaHJHO! U MHIUBHUTyalbHOH pabOTHI;

- IIPUHUMATh Lenu COBMECTHOMU
JIEATECIIBHOCTH, OpraHU30BbIBaTh u
KOOPIMHHPOBAaTh  JEWUCTBHA IO €€

JIOCTIDKEHHIO: COCTABIIAThH TUIAH JICHCTBUH,
pacnpenenarb pojid C YYETOM MHEHUU
YYACTHUKOB o0CyXIaTh  pe3yJabTaThI
COBMECTHO# paboThI;

- KOOPJMHUPOBATh M BBINOJIHATH PabOTy B
YCIOBUSAX PEATBbHOTO, BHPTYAIbHOTO W
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBUS;

- OCYIIECTBIISITh MO3UTUBHOE
CTpATerHUeCcKOe MOBEJCHUE B Pa3IMYHBIX
CUTyalusiX, TNpPOSBJISATH TBOPYECTBO U
BOOOpaXkeHHE, ObITh HHUITUATHBHBIM
OBnaneHue YHUBEpPCATbHBIMH
PeryjasiTHBHBIMHU TeHCTBUSIMM:

T) IpUHSTHE CeOS U APYTUX JIFO/ICH:

- IPUHUMATh MOTHBBI ¥ apI'YMEHTBI JIPYTHX
MOJeH  TpH  aHanm3e — pe3yJabTaToB
JIEATSIIbHOCTH;

- IPU3HABaTh CBOE IPABO M NPABO APYTUX
ToZiei Ha OIIHMOKH;

- pa3BUBaTh CHOCOOHOCTH MOHMMATh MHUP C

MO3ULINU APYTOro 4CI0OBCKaA

- yMeTh IUIaHUPOBATh W BHIMOJHATH
XUMHYECKUH 3KCTIEPUMEHT (TIpEBPALICHUS
OpPTaHMYECKUX BEIIECTB MPH HArPEBaHUH,
MONTlydeHHe OTWICHa W U3yYeHHe ero
CBOICTB, KaueCTBEHHbIE pEaKkIUu Ha
aJbICTH/IBI, KpaxMall, yKCYCHYIO KHUCIIOTY;
JeHaTypanusi OelKOB TpH HarpeBaHHH,
[BETHbIE pEAaKIMU OCIKOB; TMPOBOIUTH
peaKiuu HOHHOTO OOMEHa, OMPEAEISATh
cpelly BOJAHBIX PacTBOPOB, KaUeCTBEHHBIE
peakimuu  Ha cynbdar-, kapOoHaT- U
XJIOpU/-aHUOHBI, Ha KAaTHOH aMMOHMS;
pelaTs 3KCIepUMEHTaJIbHbIE 33/Jaydl I10
temam "Mertamiel" u "Hemertamtel") B

COOTBCTCTBUU C IIpaBUJIaMHU TCXHHUKHU

0e3ormacHOCTH  TpW  OOpamieHHd ¢
BEILIECTBAMHU u 71a00paTOPHBIM
000pyI0BaHUEM; MPEJICTABIIATh
PE3yJIBTAaThl XUMHYECKOT0 IKCIIEPUMEHTA B
dopme 3aIicu ypaBHEHU I
COOTBETCTBYIOIINX peaKIuii u

(hopMyITUpPOBaTH BEIBOJIBI HA OCHOBE 3THUX
pe3yabTaTOB




KO,I[ 1 HAUMCHOBAHUC

HHaHI/IpyCMBIe PE3YJabTaThl OCBOCHUS IIPEAMETA

(hopMupyemMbIx O6mme n
M e/IMETHEIC
KOMICTCHITHA (IMYHOCTHBIE, METANPEAMETHBIE) P
OK 07. | B 06J1acTH IKOJIOTHYECKOr0 BOCIUTAHUSA: | - CPOPMHUPOBaTH NpPEACTaBICHUS: O
ConericTBoBaTh - chopMHUPOBAaHHOCTh  DKOJOTHICCKON | XUMHUUICCKOMH COCTaBJISIIOLIEH
COXpaHCHHIO KYJIBTYPBI, [OHUMaHHUE BIIMSAHUS | €CTECTBEHHOHAYYHOW  KapTUHBI  MHpa,
OKpY>Kalolllel cpemsl, M
COIMANTLHO-DKOHOMHYECKUX TIPOLIECCOB HA | pOJIM XUMHHM B TO3HAHUM  SIBICHHUI
pecypcocOepekeHuto,

MIPUMEHSATh 3HAHUS 00
W3MCHEHUM KJIMMATa,

COCTOSIHUE€ TMPUPOJHOW M  COLMAJIbHOU

Cpeabl, OCO3HAHUC r100aJILHOTO XapakTepa

npupoabl, B GOPMUPOBAHUN MBILUICHHUS
KYJIBTYPBI TIMYHOCTH, €€ QYHKIHOHATEHON

IPHUHIHIIE] 9KOJIOTHUYECKHX Mpo0iiem; IPaMOTHOCTH, HEOOXOIUMOH IS PEIICHUs

OepexIMBOro - IUIAaHUPOBaHWE M  OCYUIECTBIEHHUE | MPAKTHUYECKHUX 3a7ad U IKOJOTUYECKU

IIpOU3BOACTEA, JIEHCTBUI B OKPY>KAFOIIIEH Cpejle HA OCHOBE | 0OOCHOBAaHHOTO OTHOIIEHHS K CBOEMY

s dexTneo 3HAHMA 1enedl  YCTOMYMBOrO pa3sBUTHS | 370POBBIO H IIPHPOIHON CPENE;

JIeHCcTBOBATH B

N 4eJI0BE4ECTBa; - YMETh co0moarTh MpaBuia

YpE3BBIYAHHBIX . . 6

CHTYAIHAX - AKTUBHOC  HENpUATHE  ACHUCTBHM, | SKOJIOTHYECKU 1eNecoo0pa3Horo
MIPUHOCSIINX BPEJ] OKPYXKAIOIIeH cpee; MoBeJicHUsT B  OBITY W TPYIOBOH
- YMEHHUE [IPOTHO3UPOBATH | JAESITENbHOCTH B LIESIX COXPAHEHHSI CBOETO
HeOIaronpusTHbIE 9KOJIOTMYECKHE | 3M0POBbsI M OKPY’KaloIleH NpUpOIHON
MOCIEACTBUA MpEePUHUMAEMBIX | CPEJbI; YUUTHIBATh OTACHOCTb
JIEUCTBUIA, IPEIOTBPAILATD UX; BO3JICUCTBHUSI HA JKUBBIE OPraHU3MBbI
- pacuIMpeHue OmblTa JAESTEIbHOCTH | ONPEEIIEHHBIX BEIIECTB, MOHUMAas CMBICIT
9KOJIOTMYECKOM HANPABIEHHOCTH; [oKa3aTeyiss INPEACIbHOM  JOIyCTUMOMU
- OBJIQJICHUE  HaBBIKAMH  y4eOHO- | KOHLEHTPALUH
HCCIIEN0BATEIBCKOM, HIPOEKTHOU u
COLIMAJIHOH 1€ TETbHOCTH

IIK 2.3 Beisaats | OBiaagenune YHHMBEPCAJIbHBIMHU | YMECHHUS!

TpeboBaHus K | yueOHBIMHU MO3HABATEIbHBIMM | - TIPUMEHATh METOABI KOHTPOJSI pabOTHI

MOJACpHHU3AlNH aelcTBUAMM: CHUCTEMBI,

MHTErPalMOHHBIX o ) )

. 0) 6a30BBIC UCCIICAOBATEIILCKHUE JCHCTBUS: | 3HAHUS:
pelieHunit

- CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC
3a/1a4¥ B 00pa30BaTENbHON ACSITEILHOCTH H
JKU3HEHHBIX CUTYaIINAX;

- CcrTaBUTh  TMpoOJeMBl W  3ajaud,
JIOTYCKAIOUIUE alIbT€PHATUBHBIEC PEIICHMUS;
- OIIEHMBAaTh KayeCTBO CBOEro BKJaja u
KKIOT0 YYaCTHWKAa KOMaHIbl B OOIIWH

pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPHUSIM

- [IpaBUJI 1 HOPM OXpaHbl Tpyada, TCXHUKH
6€3OHaCHOCTI/I, HpOMLIIHJ'IeHHOﬁ

CaHUTApUU U IPOTUBONOKAPHOMN 3aIIUTHI




2. CTpyKTypa Hu coaepkaHue 0011eo00pa3oBaTeIbHOr0 yueOHOro mpeaMeTa

2.1. O0bem y4eOHOTO MpeaMeTa U BUIbI yueOHOU paboTh

Bup yae6HO# paboThl

O0BeM B yacax

O6Bem 00pa3oBaTeILHON IPOrpaMMBbl YI€OHOTO TTpEaAMETa 78
B TOM YHCIIE:

1. OcHOBHOE COMIEpIKAHNE 70
B TOM YHCIIE:

TEOpeTUIECKOe 00yICHHE 36
MPAKTUYECKHE 3aHITHS 24
nabopaToOpHEIC 3aHATHS 10
2. IlpodeccnoHanbHO  OPHEHTHPOBAHHOE  CoJepXkaHue  (comepikaHue 6

MIPUKJIIATHOTO MOJTYJIS)

B TOM YHCIIE:

TeopeThyeckoe 00ydeHue 2

IIPAKTUYECKHUE 3aHATUSA 4

[TpomesxyTounas arrectanus B popme qudPepeHIIMPOBAHHOTO 3a4eTa 2




2.2. TemaTHU4eCKUi IJIaH U CoJiepKaHre 0011e00pa3oBaTEILHOTO MIpeaMeTa

Kozgsr
KOMIIETECHIIU I
dbopMHUpOBaHH
HaumenoBanue Copneprxanue yueOHOTO MaTeprana u GOpMbI O6beMm 10 KOTOPBIX
pa3zesioB U TeM OpraHM3aIH JIeATEIbHOCTH CTYIEHTOB 4acoB | CHOCOOCTBYET
AJIEMEHT
MIPOrpPaMMBbI
1 2 3 4
Paznen 1. OcHOBBI CTpOEHUS BEIIECTBA 6
Tema 1.1. CopepxaHue yaueOHOro Marepuana 4 OK 01.
Crpoenne aromoB | 1.CoBpeMeHHast MOJieTh CTpOCHUS aToMa. 2
XUMHAYECKUX 2.CUMBOJIMYECKHA  SI3BIK ~ XUMHUH.  XHUMHYCCKUI
BJIEMCHTOB H 9JIeMEHT.  ODJIeKTpOHHass  KOHUTypauus  aToma.
noprupoaa 3.Knaccudukanus XMMHYECKHX 3JEMEHTOB (s-, p-, d-
XUMHYECKOU 3JIEMEHTHI).
CBsI3U 4.BaneHTHbIE 1EKTPOHBL. BaneHTHOCTD. DIeKTpoHHAas
npupoa XUMHYECKON CBSI3H.
DIIEKTPOOTPULIATEIHHOCTb.
5.Bunbl xumuueckoil cBs3u (KOBaJICHTHAs, MOHHAsi,
MEeTaJuIhuecKasi, BOJOPOJHAs) H  CIOCOOBI €€
o0Opa3oBaHusl.
B Tom uucie mpakTH4eCKNX 3aHATUN 2
1. Tlpaktuueckoe 3ansitue. «PemeHue 3agaHuii Ha 1

WCIIOJIb30BAaHNE XUMHUYECKOW CHUMBOJIMKM U Ha3BaHUI
COCIMHEHUI 10 HOMEHKJIAaType MEXIYHApOIHOTO
COI3a TEOPETUYECKOM U MNPUKIAJHON XUMUU H
TPUBUAIBHBIX HA3BaHUH JIJIsl COCTABIIEHUSI XUMUYECKUX
dopMyn  IBYXaTOMHBIX  COEIMHEHHH  (OKCHJIOB,
cynp($uI0oB, THAPUAOB U  T.I.) U  JPYTUX
HEOPraHMYECKUX COEAMHEHUN OTJENbHBIX KJIACCOB.

2. IlpakTuyeckoe 3aHATHE. «YCTAHOBIICHUE CBSI3H 1
MEXy CTPOEHHUEM aTOMOB XMMHUYECKHUX AJIEMEHTOB U
NEePUOANYECKUM H3MEHEHHEM CBOMCTB XMMHUYECKHUX
JIIEMEHTOB WU MX COEJUHEHHM B COOTBETCTBUHM C
nosioxkeHueM [lepuoanueckon CHCTEMBI».

10



Tema 1.2.
[Tepuonnueckuit
3aKOH U Ta0iuma
.. MenpeneeBa

Coneprkanrie yueOHOT0 MaTepuaa

He npenycmorpeno

B Tom uncie MPAKTUYICCKUX 3aHATHH

l.Ilpaktuueckoe 3anatue «PemieHne NpPaKTHKO-
OPUEHTUPOBAHHBIX  TEOPETUYECKUX  3aJaHUl  Ha
XapaKkTEPU3ALMIO XUMHYCCKUX 3JIEMECHTOB
«Mertamnyeckne / HeMETALIMYECKHME CBOMCTBA,
ANEKTPOOTPULATEIBHOCTh XUMHUYECKUX JJIEMEHTOB B
COOTBETCTBUE C MX OJJICKTPOHHBIM CTPOCHHEM U
MOJI0’KEHUEM B MIEPUOJUYECKON CUCTEME XMMUYECKUX
snemeHnToB .M. MenaeneeBay.

1.Ilepuoanueckasi cucTeMa XMMHUYECKUX 2JIEMEHTOB
JI.1. MeHaeneeBa.

2.@usnueckuii empica [lepuoanueckoro 3akona JI. 1.
Menneneena.

3.3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMUMHUYECKHIX
3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BCIIIECTB B COOTBETCTBHU C IIOJ0KECHUEM XUMHISCKOTO
sneMeHTa B [lepuoauueckoil cucreme.

4 MupOBO33pEHUYECKOE U HAYYHOE 3HAUCHHE
[Tepunoguueckoro 3akona JI.1. Menpaeneena.
[Tporuosst .. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB.

OK 01.
OK 02.

Paznen 2. Xumunueckue peakuuu

10

Tema 2.1. Tunsr
XUMHAYECKUX
peakiui

CopepxaHue yaeOHOro MaTepuana

1.Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUH C
y4acTHEM HEOPTaHUYECKUX BEILLECTB.

2.CocraBieHre YpaBHEHUH peakIfii COeTUHEHNS,
pasioKeHUs, 3aMeIIeHus, 0OMeHa, B T.4. peaKIii
TOpPEHUs], OKUCIICHUSI-BOCCTAHOBIICHUSI.

3.YpaBHEHUs OKHCIEHHSA-BOCCTAaHOBIEHUA. CTeneHb
okucineHud.  Oxucnurenb U BOCCTAHOBUTEIb.
CocraBneHHe W ypaBHUBAaHHE  OKHUCIIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMI METOJOM 3JIEKTPOHHOTO
6ananca. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU
B IpHUpOAE, MPOU3BOJACTBEHHBIX IpoIeccax U
KU3HEJEATEIIBHOCTH OPraHU3MOB.

B tom uncne MPAKTUYCCKUX 3aHATUH

1.  Ilpaktmueckoe  3anarne  «KoyimuecTBeHHbBIE
OTHOLIEHUS B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIC
3aKOHBI B XHMHH H pacyeThl 10 YpaBHEHUSM
XUMUYECKHUX peakuuidi. MoJib Kak eIMHUIIAa KOJTMYEeCTBa
BemecTsa. MorsipHass Macca. 3aKOHbl COXPaHEHHUs
Macchl U SJHEPTHUH.

2. Ilpaktnyeckoe 3aHsATHE «3aKOH  ABOrajapo.
MonspHablii 00beM ra3oB. OTHOCHUTENBHAS TIOTHOCTh
razoB. PacyeTsl 0 ypaBHEHUSIM XUMHYECKUX PEaKIINil
C UCIONB30BaHHWEM Macchl, oOBeMa (HOpMaJIbHBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBAY.

OK 01.

11




Tema 2.2.
DNEKTPOTUTHUECK
as IUCCOLIMAIN U
MOHHEBIN 00MeH

Coneprxanue yueOHOTO MaTepuraa

1.Teopus 31€KTPOIUTUUECKON IUCCOLMALINH.

2.WoHsbl.

3.DNEeKTPOIUTHI, HEAJIEKTPOJIUTHI.

4. Peakunn woHHOTO OoOMeHa. CocTaBjeHHE peaKIHi
MOHHOTO OOMEHa IyTeM COCTaBICHHS WX IOJHBIX U
COKPAIIEHHBIX HOHHBIX ypaBHEHUH.
5.KucinotHo-oCHOBHbBIE PEAKIUU.

6.3a1aHus HA COCTaBJICHHE HOHHBIX peaKlui

B ToMm uncie npakTuyeckue u 1abopaTopHbIC 3aHATHS

1.JIaboparoproe 3ansTHE «THUITBI XHMHUYECKUX
peaKLHity.

OK 01.
OK 04.

KonTponbHas padora no teme «CTpoeHue BeuiecTsa u
XUMHUYECKHE PEaKLIUn».

OK 01.
OK 04.

Paznen 3. CtpoeHue 1 cBONCTBAa HEOPTAaHUYECKUX BELIECTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa 1
CTpOCHUE
HEOPraHMYEeCKUX
BEIIIECTB

CopepxaHue yaeOHOro Marepuana

1.ITpenmeT HEOPraHUYECKOW XUMUH.

2. Knaccugukanus HEOPraHNMYeCcKuX BEILIECTB.
3.IIpocThle U CIIOKHBIC BEIIECTBA.

4.OCHOBHBIE KJIaCChl CJOXHBIX BELIECTB (OKCHUBI,
TUAPOKCUbI, KUCIIOTHI, COJIN).

5.B3anmMocBs13p HEOpPraHMYEeCKuX BEIIECTB.
6.ArperaTHble COCTOSIHUS BEIIECTBA.
7 Kpucrannuueckue u aMmop¢Hble BemiecTBa. THIIBI
KPUCTAUTHIECKUX PEIIETOK (aTOMHAsl, MOJICKYJISIpHasi,
MOHHAs, MeTaJlJIuecKas). 3aBUCUMOCTh (U3NYECKUX
CBOMCTB BEUIECTBA OT THUNA KPUCTAUIMYECKOU
pELIEeTKH.

8.3aBHCUMOCTh XMMHUYECKOW aKTHBHOCTH BEIIECTB OT
BUJAa XMMHUYECKOH CBA3M M TUNA KPUCTAITMYECKOM
pEIIeTKH.

9.ITpuurHBI MHOTOOOpa3usl BEIIECTB.

B ToM umncIie mpakTHYECKUX 3aHATUI

1. TlpakTnueckoe 3aHATHE «PelleHne NpakTHYECKUX
3aJaHuii M0  KJIacCU(HKAIMK, HOMEHKJIAType W
XUMHYECKUM (opMyslaM HEOPraHMYEeCKHX BEIECTB
pa3IMYHBIX KJIacCcOB (YrapHbIM Tra3, YIJIEKHCIBIA ras,
aMMUaK, U IpYyTHuX): Ha3bIBaTh U COCTaBIATh (YOPMYJIIbI
XUMHYECKHX BEIIECTB, ONPEAEIATh NIPUHAIEKHOCTD K
KJ1accy».

2. Ilpaktnueckoe 3aHATHE «PelleHne NMPaKTHYECKUX
3alaHMii  TO0  KJIacCHU(PUKAIMKM, HOMEHKJIAType W
XUMHUYECKHM (OpMYyJIaM HEOPraHUYECKHUX BEILECTB
pasIMYHBIX KJIAccOB (TralieHas W3BECTb, HeEralleHas
U3BECTh, NHTHEBAs COJAa W JpPYrux): Ha3blBaTh MU
COCTaBNIATH  (OpPMyNBI ~ XMMHYECKHX  BEIIECTB,
OIpeNIeNATh NPUHAAJIEKHOCTD K KJIACCy».

OK 01.
OK 02.
IIK 2.3.
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1.HomeHkI1aTypa HEOPraHUYECKUX BEIIECTB: Ha3BaHUE
BEIIIECTBA UCXOS U3 UX XUMHUYECKON (POPMYIIbI HITH
COCTaBJICHHE XUMUYECKOW (POPMYIIbI UCXOAS U3
Ha3BaHMUs BelecTBa 1o MexayHapoanoil (MIOITAK)
WM TPUBUAIBHON HOMEHKJIATYpeE.

2.WcTtounnku xumuueckoil wuHpopmamuu (CpeAcTB
MaccoBoi uH(popMaluu, cetb MHTEepHET U Jpyrue).
3.ITouck uH(bOpMaIun no Ha3BaHUSIM,
uaeHTUu(PUKaTOpam, CTPYKTYPHBIM QopMyiam.

Tema 3.2.
dusuxo-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYEeCKUX
BEIIICCTB

Copepxanue yaueOHOro Marepuana

Mertamibl.  OOmue ¢Qusnueckue ©u  XUMHYECKUE
cBoiicTBa MeTaysioB. CriocoObl MOJTy4YeHUs. 3HaueHUe
METaJUIOB ¥ HEMETAUIOB B MNpHpoIe |
KHU3HEACATSIIPHOCTH ~ YellOBeKa W OPraHM3MOB.
Koppo3uss MeraymuioB: BHIBI KOPPO3UH, CHOCOOBI
3aIIUTHl METAJUIOB OT KOPPO3HH.

Hemeramnmer. OO0mue ¢u3ndeckne W XHUMHUYECKUE
CBOIicTBa  HeMmeTa/ioB.  TumuuHble  CBOMCTBA
HemetauioB [V— VII rpynn. Knaccudpukauus u
HOMEHKJIaTypa COeIMHEHUI HEMETAaJUIOB.
KpyroBopoTbl OMOTEHHBIX AJIEMEHTOB B IPUPOJIE.

XuMuyeckne CBOICTBa OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX BEHIECTB (OKCUIOB, THAPOKCHIOB,
KHCIIOT, COJIeH U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB MPOCTBIX BEIECTB, BOJOPOIHBIX COCAMHEHUH,
BBICIHINX OKCHJIOB U THAPOKCHUIOB.

B TOM yncie npakTM4eCKuX 3aHATHN

1. IIpaktuueckoe 3anstue «CocTaBieHHE ypaBHEHUM
XUMHUYECKHUX PEAKLUH ¢ y9aCTUEM ITPOCTHIX U CIO0KHBIX
HEOPraHMYECKUX BEHIECTB: METAJUIOB U HEMETAJLIOB;
OKCHJIOB METaJJIOB, HEMETAJUIOB U aM(OTEepHBIX
DIIEMEHTOB; HEOPraHWYECKUX KHCIOT, OCHOBAaHUN U
aM(OTEepHBIX THAPOKCUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEpU3YIOIINX UX CBOMCTBa».

2. [Ilpaktnueckoe 3aHATHE «PemeHne NpaKTUKO-
OpUEHTUPOBAaHHBIX  TEOPETUYECKUX  3aJaHUil  Ha
CBOWCTBA, COCTaB, IIOJlyueHHEe U  Oe3omacHoe
MCII0JIb30BAaHUE BAKHENIIINX HEOPraHMUECKHUX BELLIECTB
B OBITY U IPAKTHYECKOM I€ATEIHbHOCTH YEJIOBEKaY.

OK 01.
OK 02.
IIK 2.3.

Tema 3.3.
Wnentudukanms
HEOPraHMYECKUX
BEILIECTB
KontponbHas
pabota 2

Conepxanue yaeOHOro MaTepHasa

He npenycmorpeno

B Tom yucie npakTH4eCKUX U J1abopaTOPHBIX 3aHATHI

1.  Jlaboparopnoe  3amsitue  «MnoeHTHdUKaUS
HEOPTraHMYECKUX BEIIECTB.

Kontponbnass  pabora 1o  Teme:  «CBoiicTBa
HCOPTaHUYCCKUX BCIICCTB».

OK 01.
OK 02.
OK 04.
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Paznen 4. CtpoeHure U CBOMCTBA OPraHUYECKUX BEIIECTB

30

Tema 4.1. CopepxaHue yaeOHOr0o Marepuaa

Knaccuduxanus, | 1.ITossiaenue U pa3BUTHE OPraHMYECKON XMMUM KaK
CTPOCHUE U Hayku. [Ipenmer oprannueckon xumun. Mecto u
HOMEHKJIaTypa 3HAUYEHHE OPTraHUYECKOW XUMUHU B CUCTEME
OpPraHu4eCKUX €CTECTBEHHBIX HayK.

BEIICCTB 2.XMMUYECKOE CTPOEHUE KaK IMOPSJIOK COCTUHEHUS
aTOMOB B MOJIEKYJIE€ COIVIACHO WX BAJIEHTHOCTH.
3.OCHOBHBIE  TIOJIOKEHUS TEOPUM  XMMHYECKOTO
CTpOCHUSA OpraHUYeCKUX COCIMHEHU AM.
byrtnepoBa. YriepoaHblii  CKENET OpPraHUYECKOU
MOJIEKYJIBI.

4.3aBUCUMOCTh CBOICTB BEIIECTB OT XHMHUYECKOTO
CTpOEHUS MOJIEKYJ. MI30Mepusi U U30MepHI.

S5.Ilonsitne o ¢yHkuuoHanbHOM rpynmne. Pamukar.
[TpunHtUIB KJaccuukanuu OpPraHUYECKUX
COEIMHEHUI.

6.MexxayHaponHass HOMEHKJIATypa ©  NPUHIUIIBI
HOMEHKJIaTypbl OPraHUYECKUX COCITMHEHUM.
7.Ilonsatne 00  a30TCOAEpKAIIMX  COCTUHEHUSX,
OMOJIOTUYECKH aKTHBHBIX BelecTBax (yriieBojax,
KUpax, Oenkax M JIp.), BBICOKOMOJIEKYJISIPHBIX
coeuHEHUsIX (MOHOMEp, IMOJIUMEp, CTPYKTYpHOE
3BEHO).

B TOoM uncie npakTHYeCKUX 3aHATHI

1. [IpakTrueckoe 3aHATHE «HomenknaTypa
OpPraHMYECKUX COEAMHEHUH  OTAENbHBIX KJIACCOB
(HachIlIEHHbIE, HEHACHIIICHHBIE W apOMaTUYECKHE
YIIEBOIOPOAbI, CIUPTHI, (PEHOINBI, aTbACTHIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI U JIp.)».

2. Ilpaktnueckoe 3ansTHe «COCTABIEHHE IMOIHBIX
COKpAIICHHBIX CTPYKTYPHBIX (HOPMYN OpPraHMYECKUX
BEILECTB OTAENbHBIX KJIACCOB, UCMOJb3Ysl UX Ha3BaHUS
M0 CUCTEMATHYECKOW W TPUBUAIBHOW HOMEHKJIAType
(9THIIEH, alleTUIICH, TULEepHH, PeHoN, popMalbaeTu I,
YKCyCHas KHCIIOTa, INuiuH). Pacuersl mpocteifmeit
GbopMyNbI  OPTAaHUYECKOW MOJEKYINbI, HCXOAS W3
3JIEMEHTHOTO cocTaBa (B %)».

OK 01.
IIK 2.3.
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Tema 4.2.
CBolicTBa
OpraHNYEeCKUX
COCIMHEHU I

Coneprkanue y4eOHOr0o MaTeprana 18
1.®u3uko-XxMMHUYECKHE  CBOMCTBA  OPraHUYECKHUX
COCIMHEHUN  OTHENbHBIX KJIaccoB (OCOOEHHOCTH
KJaccu(UKaul M HOMEHKJIATyphl BHYTPH KJIacca;
TOMOJIOTHYECKUN psia U obmas (opmyna; u3omepus;
¢u3uueckue  CBOWCTBA, XUMHUYECKHE  CBOMCTBA;
CIIOCOOBI MOJTYYCHHUS ):
—  I[peAenbHblE  YIJIEBOJOpPOAbl  (IKaHbl U
nuKioankanel). [opeHue MeTaHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB TE€IJIa B IPOMBIIUIEHHOCTH U
OBITY. 4
2.CBoiicTBa MPUPOAHBIX YIIIEBOAOPOAOB, HAXOXKICHHE
B [IPUPOJIE U TPUMEHEHHUE AJIKAHOB;
— HemnpezeabHble (JIKEHbl, AJKUHbI U aAJIKaJHUEHBI.
3.I'openue aneTuiIeHa KaK HUCTOYHHK
BBICOKOTEMIIEPATYPHOT'0 IUIAMEHU ISl CBAPKHU U PE3KU
METaJIOB.
- apOMaTUYECKHUE YIIIEBOJAOPO/IbI
1.Kucnopoaconepxkaimue coeauHeHuss (COUPTBl U
beHombI, KapOOHOBBIE KUCIOTHI M 3(DUPBIL, ATTbETU/IBI U
KETOHBI, )KUPBI, YTIEBOIbI).
2.IlpakTuyeckoe IIPUMEHEHHE STUJICHTJIUKOJIS,
rIIMLepuHa, GeHona.
3.Ilpumenenne  ¢dopmanpaeruaa, — aleraiblIeruja, 4
YKCYCHOM KUCJIOTBI.
4. Mpbla Kak COJM BBICIIMX KapOOHOBBIX KHCIOT.
Moromue cBONCTBA MbLIA.
1.A3zoTCconepxamue COCIMHEHUS (amuHBI 51
AMHHOKUCIIOTHI, OCJIKH).
2.BBICOKOMOJIEKYISIPHBIE COSTUHEHUS (CHHTETUIECKHE
¥ OMOJIOTHUECKU-AKTUBHBIE).
3.MoHowmep, MOJIUMED, CTPYKTypHOE 3BEHO.
4 Tlonmumepu3zanus ATUJIEHA KaK OCHOBHOE
HaIpaBJIEHUE €0 UCIIOIb30BAHMS.
5.I'eneTnueckast CBA3b MEXKIY KJIAaCCAMU OPraHHUYECKUX
COCTUHEHUN.

4

OK 01.
OK 02.
OK 04.
IIK 2.3.
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B ToM 4ymclie npakTHUecKuX ¥ 1a0OpaTOPHBIX 3aHATHMA

1. Ilpaktuueckoe 3aHsiTue «CBONCTBA OpraHMYECKHX
COCIMHCHUHN OTIEIbHBIX KJIACCOB (TpUBHAJIbHAS H
MEXIyHapOaHAast HOMEHKJIATypa, XUMUYCCKHEC
CBOMCTBA, CITOCOOBI IMOJTYYEHHUS ): IPEACIIbHBIC (ATKAHBI
U IUKJIOAJIKaHbl), HEMPEAEIbHbIC (AJIKEHBI, AJIKUHBI U
aJIKaJMeHbl) 1 apOMAaTHUYECKHUE YIIIEBOIOPOIbI, CIIUPTHI
U PeHOIIBI, KapOOHOBBIE KUCIOTHI ¥ A(DUPBI, aTTbJICT U IbI
u KETOHBI, aAMHHBI n AMHHOKHCJIOTEHI,
BBICOKOMOJICKYJISIDHBIE ~ COCAMHEHUs. 3ajaHus Ha
COCTABJICHHE YPaBHECHUM XUMHUYCCKHUX pEaKIUi ¢
y4acTHEM OPTraHWYECKUX BEIIECTB Ha OCHOBAHMHM HX
COCTaBa M CTPOCHUS».

2. Ilpaktuyeckoe 3ansthe «COCTaBICHHE CXEM
peaknuii (B TOM 4YHUCiIE MO MPEAIOKEHHBIM IIEIOYKaM
MpEBpAIICHH),  XapaKTePU3YIOIIUX  XUMHUUYECKHE
CBOMCTBA OPraHUYECKUX COCJAMHCHHH OTAEIbHBIX
KJIACCOB, CMOCOOBI WX TMOJNY4YEHUST MW Ha3BaHUE
OPraHWYECKUX COCAMHEHUH 110 TPHUBUAIBHOW WIH
MEXIYHAPOAHOU CUCTEeMAaTUUYECKOM HOMEHKIIATYPE.
Pemmenne MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETHYECKUX 3aJaHUM Ha CBOMCTBA OPraHMYECKUX
COEIMHEHMI OTAEIbHBIX KJIaCCOBY.

3.JIabopaTtopHoe 3aHATUE «[IpeBpamienus
OpPraHUYECKHX BEIECTB IPU HArpeBaHUM.

Tema 4.3.
Wnentudukanms
OpPraHMYECKUX
BEIIECTB, UX
3HaYeHUE U
MIPUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEHHO
A 1eITeIbHOCTH
yeJioBeKa

Copeprkanne ydeOHOro Marepuana

1.buoopranuyeckue coequHeHus. IlpumeHenue u
Ouosiornyeckas poib yriieBOAOB.

2.0KucieHue yrieBoJoB — HCTOYHUK SHEPTHH KHUBBIX
OpPTaHU3MOB.

3.061acTi NPUMEHEHHUS] aMUHOKHUCIIOT.

4 IlpeBpaiieHuss O€lNKOB MNUIIM B OpPraHU3MeE.
5.buonornyeckue pyHKINN OEIKOB.

6.bruonornueckre QyHKIIUHN KUPOB.

7.Ponp opraHuyeckoil XUMHMHM B PELICHUM MpoOsIeM
MMUIIEBOX OE30ITaCHOCTH.

1.Ponb OpraHMyYecKoOil XUMHH B DEIIEHUH MpoOiieM
SHEPreTUYECKON 0€e30IacHOCTH, B pa3BUTHU
MEJIUIUHBI, CO3JaHUHM HOBBIX MAaTEPUAIOB, HOBBIX
WCTOYHHKOB HHEPruu (aabTEPHATHBHBIE HCTOYHUKH
DHEPTUN).

2.01acHOCTh BO3JICHCTBUS HA IKHUBBIC OpPTraHU3MBI
OPraHU4YeCKUX BEIIIECTB OTACIBbHBIX KJIaCcCOB
(YTJI€BOIOPOIBI, CITUPTHI, (DEHOIBI, XJTOPOPTAHUYECKUE
MPOU3BOHBIC, ANBAECTUIBI U Jp.), CMBICI MOKa3aTels
MPEJEIbHO JOMYCTUMON KOHIICHTPAIWH.

B Tom umnciie 1abopaTOpHBIX 3aHATHN

1.JIaboparopnoe 3aHATHE «Unentudukanus
OpTraHUYCCKUX COGI[I/IHGHI/Iﬁ OTACJIBbHBIX KJIIACCOB»

OK 01.
OK 02.
OK 04.
IIK 2.3.
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Kontponbnas pabora mo pasmeny: «CTpoeHwe u
CBOMCTBA OPraHUYECKHUX BEILIECTB.

Pa3z[en 5. Kunernueckue wu TEPMOAUHAMHUYCCKUE 3aKOHOMCPHOCTHU
MMPOTCKAHUA XUMHWYCCKUX peaKuHﬁ

Tema 5.1

CopepxaHue yueOHOro Marepuana

CkopocTb
XUMHUYECKUX
peaKLuii.
XUMHUYECKOE
paBHOBeCHE

1.CkopocTth peakuuu, €e 3aBUCUMOCTb OT Pa3IUYHbIX
(GakToOpoB:  TPHUPOIBI  PEaruPYIONIUX  BEIIECTB,
KOHIEHTPAIlUU pearupyrolinux BelIeCTB, TEMIEPATypbl
Y TUIOIIAIU PEAKIIHOHHOW MOBEPXHOCTH.

2.TermoBeie d(PPEKTHl XUMHUYECKUX peaKIil. DK30-H
IHIOTEPMUYECKUE, PEAKIIUU

3.00paTUMOCTh pPEeaKIni.

4. XMMHUYECKOE PABHOBECHE W €ro CMEIICHHE TIOJ
NEHCTBHEM pa3iHyYHbIX (PaKTOpOB (KOHIEHTpALUs
pEareHTOB WM TPOAYKTOB PpEaKIMH, JIaBIICHHE,
TeMIeparypa) JUisi CO3JaHMsl ONTHUMAJbHBIX YCIOBUMN
MPOTEKAHUS XUMHUYECKUX IPOIIECCOB.

5.11punnun Jle [larense.

B TOM uncne npakTU4EeCKUX 3aHATHU

1. Ilpaktuueckoe 3ansAtTHe «PenieHne NpaKTHKO-
OPUEHTHUPOBAHHBIX 3aJaHUNl Ha aHauu3 (HakTopos,
BIMSAIOIIMX HAa H3MEHEHUE CKOPOCTHM XHMHWYECKOU
peakuuu, B T.4. C TIIO3ULHUHA  DKOJIOTMUYECKU
11e1€cO000pa3HOro MOBEACHUSI B OBITY U TPYAOBOM
JIEATEILHOCTH B LIEIAX COXPAHEHUS CBOETO 310POBbS U
OKPY’KarOIeW MPUPOJTHON CPEIBI».

2. llpaktnueckoe 3aHATHE «PenieHne NPaKTHKO-
OPHUEHTHPOBAHHBIX 33/IaHUH HA IPUMEHEHHE IPUHIIUIIA
Jle-lllatenpe  mus  HAXOXKIAEHUS  HAIpaBICHUSA
CMELIEHUS PABHOBECUS XUMHUECKOU PEAKLINY U AHAIIN3
(GakTOpOB, BIUAIOIIMX HAa CMELUIEHHE XUMHUYECKOTO
PaBHOBECHSI.

OK 01.
OK 02.
IIK 2.3.

Pasnen 6. PactBopsl

Tema 6.1.

CopepxaHue yaeOHOTo MaTepuana

IHoustue o
pacTBopax

1.PacTBOopeHne kak (U3NKO-XMMHUYECKUH MpOLECC.
2.PacTBoOpEI.

3.Crioco6b1 IPUTOTOBJICHUS pPacTBOpPOB.
PactBOprMOCTS.

4. MaccoBasi 1oJisl pacTBOPEHHOTO BemiecTBa. CMBICI
MOKa3aTesl MPEeAEIbHO JOIMYCTUMON KOHUEHTPAaluu U
€ro HCIIOJIb30BAaHME B  OIIEHKE HKOJIOIMYecKOi
0€30IMaCHOCTH.

5.IIpaBuina HKOJIOTMYECKU 1e1eco00pa3Horo
MOBEJICHUS B OBITY U TPYAOBOW JIEATENBHOCTH B LENAX
COXpPaHEHMsSI CBOET0 3/0pOBbsI U  OKpy’Karouen
IIPUPOJHON CpEbl; OIIACHOCTh BO3JCHCTBUS HA JKUBBIC
OpraHU3Mbl OIIPENIEIIEHHBIX BEILIECTB.

6.Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3alaHU HA PACTBOPHI, HCIOJIb3YyEeMbIE B OBITOBOH H
IIPOU3BOJICTBEHHON JESATEILHOCTH YEJIOBEKA.

B TOM 4ncIie npakTUYeCKUX 3aHSATHIA

OK 01.
OK 02.
OK 07.
[IK 2.3.
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Tema 6.2.
Hccnenopanue
CBOICTB
pacTBOpOB

Copneprkanuie yueOHOTO MaTepraia

He npenycmoTpeno

B Tom uucne 1abopaTopHbIX 3aHATUN

1.JIaGopaTtopHoe 3aHATHE «[IpurotoBnenue
pacTBOPOBY.

OK 01.
OK 02.
OK 04.
IIK 2.3.

Paznen 7.IIpodeccuonanbHO-OpUEHTHPOBAHHOE COJICPIKAHKE (COIEpIKaHHe
MPUKJIIATHOTO MOJTYJISA)

Tema 7.1 Xumus B
OBITY U
MIPOU3BOJCTBEHHO
H 1eATeIbHOCTH
yeJioBeKa

Copepxanue yaueOHOro Marepuana

1.Hogeliliue AOCTHXEHUS XUMHYECKOM HayKu U
XHUMHYECKOU TEXHOJIOTHH.

2.Poib XuMuM B 00ECIEUECHHHM DKOJOTHMYECKOM,
SHEPIreTHYECKOW M TMHUIIEBON OE30IaCHOCTH, Pa3BUTHH
MEOUIINHEL.

3.IlpaBmia ToMCKa W aHAIM3a  XUMHYECKOM
nH(pOpMaIIMK U3 PA3TMYHBIX UCTOYHHKOB (HAay4dHass U
yueOHO-Hay4yHas JUTepaTypa, CpeAcTBa MacCOBOU
uH(popmanuu, cetb HTEepHeT).

B TOM yncne npakTM4eCKuX 3aHATHN

1. [Ipaktuueckoe 3anstue «Ilouck u aHanu3 KeUCoB 0O
MPUMEHEHUN XUMHUYECKHX BEIIECTB M TEXHOJOTHH C
ydqeToM Oyaymied mpoecCHOHAIBHONW NeATeTbHOCTH
Mo TeMaM: Ba)KHEWIIMe CTPOUTEIbHBIE MaTepHabl,
KOHCTPYKIIMOHHBIE =~ MaTepHajbl, KpPacKd, CTEKIIO,
KepaMHuKa, Marepuaibl [Uisl OSJIeKTPOHUKH, HAHO
MaTepuaibl, TEKCTHJILHBIC BOJIOKHA, WCTOYHUKHU
SHEpPruM, OPraHUYeCKHe U MUHEpalbHbIE YAOOpEHUs,
JIEKapCTBEHHBIEC BEIIECTBA, OBITOBAsT XUMHUSIY.

2.  llpaktuueckoe  3anstue.  «lIpeacraBneHue
pE3yIBTATOB peIICHUs KEHCOB B (hopMe MHUHHU-IOKIIA1a
C mpe3eHTanuei”

OK 01.
OK 02.
OK 04.
OK 07.
IIK 2.3.

[TpomesxyTounas arrectanus (1uddepeHMpoBaHHbIN 3a4eT)

Bcero

78
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3. VYcnoBus peanuzaluu MPOrpaMMbl  00IE00pa30BaTENBLHOTO y4eOHOTO

npeaMera

3.1. MarepuanbHO-TEXHUYECKOE 00ecrieueHue

JJist peanu3anuu nporpaMMel 0011e00pa3zoBaTeIbLHOTO NpeaMeTa
JOJKHBI OBITh PETyCMOTPEHBI ClIeIMaIbHbIC TOMEIIECHUS: Y4eOHbI KaOUHET
XUMUH.

O6opynoBanue y4eOHOTO KaOWHeTa (HArJIsSIAHBIE MOCOOUSs): HaOOpbI
[IAPOCTEPIKHEBBIX MOJENEH MOJIEKYJ, MOJEIN KPUCTAUIMYECKHX PEILIETOK,
KOJUIEKIMU TPOCTBIX M CIIOXKHBIX BEIIECTB W/WIM KOJUIEKIUHU IOJUMEPOB;
KOJUIEKLIMA TOPHBIX IOpPOJ M MUHEpajoB, Tabmuina MenzaeneeBa, ydyeOHbIE
bunbMBbI, TUPPOBBIE 00pa30BaTEIbLHBIE PECYPCHI.

TexHuueckue cpencrBa OOyYEHHs: KOMIIBIOTEp C  YCTpoOMCTBaMu
BOCIPOM3BEJCHUS 3ByKa, HIPHUHTEP, MYJIbTUMEAUA-TIPOCKTOP C 3KPaHOM,

MyJIbTUMEIUMHAS JOCKA, YKa3Ka-MPe3eHTEP ISl MPE3CHTALIHIA.
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3.2. MudopmarmornHoe o0ecreueHre peain3aliuy mporpaMmmbl

1. IleyaTHble U30aHU:

1. AHn¢punorenoBa, 1. B. Xumus: y4eOHUK U TPaKTUKYM JUIsI CPEIHETO
npodeccuonansaoro obpazoanus / M. B. Audunorenora, A. B. baOkos,
B. A. IlonkoB. — 2-e u3A., ucop. u gon. — Mocksa: U3narensctBo KOpaiiT,
2023. — 291 c. — (IIpodeccuonanpHoe obpazoanue). — ISBN 978-5-534-
11719-6. — Texct: snextponHblii // O6pazoBarenvHas 1uiatdgopma HOpaiit
[catiT]. — URL.: https://urait.ru/bcode/513807 (mara obpamenus: 03.04.2023).

2. leromuxuna, H. A. OOmas xumusa: yueOHuk s crmo / H. A.
[leronuxuna, JI. B. Munaesckas. — Cankt-IlerepOypr: Jlanp, 2021. — 164 c.
— ISBN 978-5-8114-6897-3. — Tekcr: asekTponHblii // JlaHb: 371€KTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/165824 (nata
obpamienus: 03.04.2023). — Pexxum mocTyma: Jyisi aBTOPHU3. MOJIb30BaTENEH.

3. Hukonbckuii, A. b. Xwumus: y4yeOHUK M TPaKTUKYM JJII CPEIHEro
npocdeccuonansHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3M., nepepad. u gon. — Mocksa: M3garensctBo Opaiit, 2023. — 507 c. —
(ITpodheccnonansHoe obpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr:
anekTpoHHbI // OOpaszoBatenbHas miargopma FOpaiir [caitt]. — URL:
https://urait.ru/bcode/513537 (mata obpamenus: 03.04.2023).

4, Xumust: y4eOHUK JUIsl CpefHero mnpodeccuoHanbHOro obpasoBaHus /
1O. A. Jle6enes, I'. H. ®anees, A. M. I'ony6es, B. H. IllammoBair; mox o6reit
penaknuern I'. H. danmeeBa. — 2-¢ wm3m., mepepab. u gom. — Mockaa:
M3narensctBo  Opaiit, 2023. — 431 c¢. — (IIpodeccuonanpHoe
obopazoBanue). — ISBN 978-5-9916-7723-3. — TekcT: »yeKTpOHHBIN //
OO6pazoBatenbHas maTdopma Opaiit [caiiT]. — URL:
https://urait.ru/bcode/513073 (mata obpamenus: 03.04.2023).

2. JIoToTHUTEIbHBIC HCTOUYHUKH:

1. I'ycera, E. B. Xumus mna CIIO: yyebHo-meToandeckoe nocodbue / E. B.
I'ycesa, M. P. 3uranmmna, /. . KynukoBa. — Kazans: KHUTY, 2019. — 168
c. — ISBN 978-5-7882-2792-4. — TexcT: anekTpoHHbIH // JIaHb: 2MeKTpOHHO-
oubnmoreunas cuctema. — URL: https://e.lanbook.com/book/196096 (mata
obparnienus: 03.04.2023). — PesxuM gocTyna: jist aBTOPHU3. TOJIb30BaTENICH.

2. Yepnwuxona, H. FO. Xumust B 1oCTyITHOM U3I0KE€HUU: ydeOHOE mocodue st
cno / H. FO. YepnukoBa. — 2-e u3sn., crep. — Cankr-IletepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkct: amekTpoHHbIi // Jlanb:
AIIEKTPOHHO-OMOIMOTEeUHAs cucrema. — URL:
https://e.lanbook.com/book/195532 (mata ooOparuenus: 03.04.2023). — Pexum
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JOCTYyTIA: JJIsl aBTOPU3. MOJIh30BaTEIIEH.

3. llleBnunpina, JI. B. Xumus: yue6noe nocodbue / JI. B. llleBHuipina, A. .
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
— TexkcT: a5ekTpoHHbIH // JIaHb: 371IeKTpOHHO-0MOMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mata obpamienus: 03.04.2023). — Pexum
JOCTYyTIA: JIsl aBTOPU3. MOJIb30BaTENEH.

4. bnunos, JI. H. Xumus: yueonuk qys CI10 / JI. H. biiunos, U. JI. [Tepdunona,
T. B. CokonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c.
— ISBN 978-5-8114-7904-7. — TekcT: snexkTpoHHbIN // JlaHb: 3JI€KTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/167183 (nmata
obpamenus: 03.04.2023). — Pexum mocTyna: i aBTOPHU3. TOJIb30BATEIICH.

5. Uepnukosa, H. }O. Pemaem 3a1aun 1o XMMUM caMOCTOSITENBHO (C OTBETAMH
u pemenusmu) / H. 0. Yepnukosa, E. B. MemepsikoBa. — 2-e u3., cTep. —
Cankr-IletepOypr: Jlanp, 2023. — 330 c¢. — ISBN 978-5-507-45904-9. —
Tekct: snexTponHnslit // JlaHb: 3nekTpoHHO-OMOMHMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/291209 (nata obpamenus: 03.04.2023). — Pexum
JIOCTYTIA: JJIsl aBTOPU3. MMOJIb30BaTENEH.

6. Pesnukos, B. A. COopHUK 3a/1a4 ¥ YIPaXKHEHHUM MO OPraHUYECKON XUMUU /
B. A. Pe3nukoB. — 3-¢ u3j., crep. — Cankr-Iletepoypr: Jlans, 2023. — 336 c.
— ISBN 978-5-507-46011-3. — Tekcr: snektponHsbiid // JlaHb: 31EKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/293012 (mara
obpamenus: 03.04.2023). — PexxuM qocTyma: AJisi aBTOpU3. TOJIb30BATEIICH.

3. DIIEKTPOHHBIC H3TaHUS

1. hvsh.ru — Xypuan «Xumus B HIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nexiuu mo XuMuK Ha caiTe
[MoctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

HaydHo-nionymsipHbIi IPOEKT «DIEMEHTHI OOJIbIION HayKm» ((hU3HKa, XUMHUS,
MaTeMaThKa, aCTPOHOMUS, HAYKH O JKM3HU, Hayku o 3emiie). HoBocTu Hayku,
KHUTH, HAYYHO-TIONYJISIPHBIE CTAThH, JICKIIUH, SHIIUKIIOTEANN.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-TIONYJISIpHOTO KypHaia «llotenunam». XKypnan nzgaércs ¢ 2005
r.,c 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www:.hij.ru/)

CaiiT Hay4HO-TIOMYJISIPHOTO KypHaJIa « XUMUS U KU3HbY». JKypHan u3gaércs ¢
1965 1.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpsITast 25eKTpoHHAs! OnOIHOoTeKa XUMIYecKoro moptaina «Chemnety,
COZIEPKUT yueOHbIC U MH(OPMAIIMOHHBIE MAaTEPHUAIIBI JIJIS1 IITKOJIBHIUKOB U
yuuTenei. B Helt MOKHO HalTH y4eOHMKH 1O OOIIeH U HEOPTaHUYECKOM
XUMHH, OPraHUYECKOM XUMUH, MYJbTUMEANaMaTepralbl, a TAKKE 3a1a49u
XUMHUYECKUX OJIMMIUAJ] C PEIICHUSIMU, 3a/1a4l BCTYMUTEIbHBIX 9K3aMEHOB /IS
a0UTypHUEHTOB.
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6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
HNudopmarnmonnsie Matepuaibl 00 onumnuanax: MoOCKOBCKOW FOPOICKOM,
Bceepoccuiickon, MenaeneeBckon, Mexnynaponsou. [IpuBenensl 3anauun
TEOPETUUYECKUX U HKCIIEPUMEHTAIBHBIX TYPOB, TOJAPOOHbIE PEIICHUS, CIIUCKH U
dboTtorpaduu nodbeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TUCTaHIIMOHHOTO O0yUYeHHUs, HAallpaBJeHHAs B TIEPBYIO ouepeb Ha
MOJATOTOBKY K OJIMMITMAJAM BCEX YPOBHEW — OT MIKOJIBHBIX J10
Mexnynaponnoi. CailT coaepKuUT OrpOMHOE KOJIMYECTBO 3a/1a4,
CTPYNIUPOBAHHBIX KaK IO TEMaM, Tak U 1o onumnuagaMm. [1o BceM OCHOBHBIM
pazzesiaMm XUMHUU TPUBEJIEH TEOPETUUECKUI MaTepual U pa300paHbl pelIeHUs
TUMOBBIX 33/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Toptan mo HanoTexHoJorusaM. OCHOBHAsI 11€71b — pa3BUTHE 00pPa30BaHNUs B
00JIaCTH HAHOTEXHOJIOTHM U MOATOTOBKA K HHTEPHET-0JIMMITHA/IE 110
HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas uHopMaliys 0 XMuMUYECKUX JIeMEHTaxX U UX
CBOMCTBaX (Ha aHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOS3BIYHBIN CAalT O CBOMCTBAX XMMHUYECKUX JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexkommepueckuii caiiT OHJIaiiH-00pa30BaHusl, COJEPKUT MHOTO HHTEPECHBIX
00pazoBaTEIbHBIX KyPCOB U BUCOJICKIIMM JIs IKOJbHUKOB, CTYJACHTOB U
yuutene. ECTh HECKOBKO KypCOB MO XUMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblil aBTOPUTETHBIN B MUPE XUMUU
nH(OPMAITMOHHBIA HHTEPHET-pecypc (CalT TUTATHBIN).

13. http://www.organic-chemistry.org/

[Topras no opraHuyecKOr XMMHUHU Ha aHTJIUMCKOM SI3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XUMHH: KITACCHYECKUE YUeOHUKH, CTPABOYHUKH, DHITMKJIOICTUH,
IIOMCK OPTaHUYECKUX U HEOPTaHUYECKUX PEAKIIUN, COCTABIECHUE YPABHEHHUMN
pEaKiuu.

15. http://orgchemlab.com/

Caiit, mOCBAIIEHHBIN MpaKTHYECKOW paboTe B 1abopaTopuu
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4.

KouTpons u oleHKa pe3ylbTaTOB OCBOCHHS 0011e00pa30BaTeIbHOTO

npeaMera

KOHTpOJII) N OICHKAa PACKPBIBAIOTCA YCPC3 MAUCHUIINIMHAPHBIC PC3YJIbTAThI,

YCBOCHHBIC 3HAHHUA U HpI/IO6peTéHHBIG 06y‘{aIOHII/IMC}I YMCHU, HAIIPABJICHHBIC

Ha (GopMHUpOBaHUE OOMUX U MPOHECCUOHATHHBIX KOMIIETEHITUH

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tun oueHOYHbIX MEPONIPUATH I
KOMIIeTeHIIMSA
OK 01. Paznen 1 - OIICHKA TECTOBBIX 3aJaHMI;
Tema 1.1 - OLICHKA MPAaKTUYECKUX 3aHATHH;
OK 01. Paznen 1 - OIICHKA TECTOBBIX 3aJaHMI;
OK 02. Tema 1.2 - OlIEHKA MPAaKTHUUECKUX 3aHATHHA;
OK 01. Pazgen 2 - OLIEHKA NMPAKTUYECKUX 3aHATUH;
OK 04. Tema 2.1
OK 01. Paznen 2 - OlIEHKA MPAKTHUYECKUX 3aHITHIA;
OK 04. Tema 2.2 - OIIEHKA BBIMIOJHEHHsI JTA0OPATOPHBIX 3aHATHIA;
- KOHTpOJIbHAs paboTa Mo TeMe
OK 01. Pazgen 3 - OIICHKA TECTOBBIX 3aJaHHM;
K 2.3. Tema 3.1 - OIICHKA MPAKTUIECKIX 3aHATHIA,
OK 01. Pazgen 3 - OIICHKA TECTOBBIX 3aJaHHM;
OK 02. Tema 3.2 - OLEHKA MPAKTUYECKUX 3aHATHH;
[K 2.3.
OK 01. Paznen 3 - OIICHKA BBITIOJHEHUS Ta00PATOPHBIX 3aHSTHIA;
OK 02. Tema 3.3 - KOHTpOJIbHAS paboTa Mo Teme
OK 04.
OK 01. Paznen 4 - OI[EHKA MPAaKTHIECKUX 3aHATHH;
IK 2.3. Tema 4.1 - OLIEHKA PE3YJIbTATOB YCTHBIX OTBETOB;
OK 01. Pasnen 4 - OLIEHKA NMPAKTUYECKUX 3aHATUH;
OK 02. Tema 4.2 - OIIEHKA BBITIOJIHEHHS JITaOOPATOPHBIX 3aHATHIA,
OK 04.
[K 2.3.
OK 01. Paznen 4 - OIIEHKa MPaKTUKO-OPUEHTUPOBAHHBIX 3a/IaHUH;
OK 02. Tema 4.3 - OLICHKA BBINIOJIHEHUS Ta0OPATOPHBIX 3aHATHIA;
OK 04. - KOHTpOJIbHAsS paboTa Mo TeMe
IK 2.3.
OK 01. Paznen 5 - OIleHKA MPaKTHIECKUX 3aHATHHA;
OK 02. Tema 5.1 - OIIEHKA PEe3YJIbTATOB YCTHBIX OTBETOB;
[IK 2.3.
OK 01. Pa3znen 6 - OIIEHKa MPaKTUKO-OPUEHTUPOBAHHBIX 3a/IaHU;
OK 02. Tema 6.1 - OIIEHKA PE3yIhTaTOB YCTHBIX OTBETOB;
IK 2.3.
OK 01. Paznen 6 - OIICHKA Pe3yJIbTaTOB YCTHHIX OTBETOB;
OK 04. Tema 6.1 - OLICHKA BBITIOJIHEHUS Ta0OPATOPHBIX 3aHATHIA;
IK 2.3.
[IpodeccnonanbHO OPUEHTUPOBAHHOE COECPIKAHKE
OK 01. Paznen 7 - 3aIl[UTa Kekca;
OK 02. Tema 7.1 - nuddepeHIMpPOBAHHEIN 3a4€T
OK 04.
OK 07.
IK 2.3.

23




