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Paboyasi mporpamMmma OWUCUMIUIMHBI paccMoTpeHa Ha [lemaroruveckom
coete Komnemka YenlY u pekomeHIOBaHa K YTBEPKIAEHHIO (MPOTOKOI
sacenanns Ne 4 ot « 29 » Oy 2024 ropna).

[Ipencenarens [legarornyeckoro coeta /(- ’ﬁ’ /M.B. Haiin/

14

PaGouas mporpamMMa IUCHUILIHHBI pa3paboTaHa Ha OCHOBE (herepansbHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIBbHOTO CTaHAApTa CPEIHETo 00IIero oopa3oBaHus,
yTBepxkaeHHoro Ilpukazom Munnpocsemenusst Poccun ot 12.08.2022 N 732 u
MPUMEPHOH TMPOTpaMMBI 1O JAaHHOW 001eo0pa3oBaTeIbHON  TUCIUTLINHE,
paccMOTpeHHOM U oA00peHHOM Ha 3acenanuu Ilenarornueckoro coseta I'BOY
JIIO UPIIO (ITpoTtoxon Ne 13 ot 29.09.2022 r)
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1. OBLIASI XAPAKTEPUCTUKA PABOUEI TPOTPAMMBI
OBIIEOBPA3OBATEJBLHOMN JUCHUATIIAHBI «XUMHUSI»

1.1. MecTO IMCUMILVIMHBI B CTPYKTYpPe NPOrpaMMbl OAr0TOBKH
CIeNUATHCTOB CPeHEro 3BeHa

O6meobpazoatenbHas gucuumummHa  COO.01.07  Xumusa  gBisieTcs
o0s3aTeNbHONM  0a30BOM JUCHUIUIMHOW 00I1e00pa30BaTeIbHOW MNpPOrpaMMbl B
cootBercTBUM ¢ PI'OC CIIO no cneunansuoct 40.02.04 FOpucnpynenuus.

1.2. lleau v mu1aHupyeMble Pe3yJibTaThl 0CBOEHHS TUCIUIINHBI
1.2.1. Hean aucuMnmIvHbI

@opMHUPOBAHUE Y CTYACHTOB MPEICTABICHUS O XUMUYECKOM COCTaBIISAIOIIEH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpAa KAaK OCHOBBI TPUHATUS PEUICHUN B
KU3HEHHBIX W IPOU3BOACTBEHHBIX CHUTYAIUSX, OTBETCTBEHHOIO IIOBEICHUS B
IPUPOTHOM CpeJie.

3apaum IUCHUNJINHBI:

1) chopMupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHHUS XMMUYCCKHX
MIPOLIECCOB U SIBIICHUU B OKPYXAIOIIEH Cpele, LIEJTOCTHOW HAYYHOU KapTUHBI MUDA,
B3aUMOCBS3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS  COCTaBISATH  (OPMYJIBI  HEOPraHMYECKUX U
OpPraHMYECKUX BEIIECTB, YPABHEHUS XUMHYECKUX PEaKIUid, OOBACHITh UX CMBICI,
MHTEPIPETUPOBATHPE3YIbTATHl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM IPOBEICHUS MPOCTCHINIUX XUMHYCCKHX
AKCIIEPUMEHTATBHBIX HCCIEIOBAHUN C COOJIOJIEHHEM TIpaBHi OE30MacHOro
oOpalieHusIC BeneCTBAMU 1 1ab0paTOpHBIM 000pPYI0BAHHUEM;

4) pa3BHUTh YMEHHS HUCIOJIH30BaTh WH(POPMAIUI0O XUMHUYECKOTO XapakTepa
U3 pa3IMYHbIX UCTOYHUKOB;

5) chopmupoBaTh  yMEHHS ~ TPOTHO3MPOBATh  IOCICACTBHS  CBOCH
NEATeIbHOCTH U XUMHUYECKUX TMPUPOAHBIX, OBITOBBIX M MPOU3BOIACTBEHHBIX
IIPOLIECCOB;

6) chopmMupoBaThH NOHUMAaHNE 3HAYMMOCTH JOCTHKCHUN XUMHUECKON HAYKH
Y TEXHOJIOTUH JJIsl pa3BUTHS COLMATILHON U MPOU3BOJICTBEHHOM cdep.
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1.2.2.

Ili1anupyembie

pe3yJIbTaThl

O0CBOCHMUA

001eodpa3oBaTeIbHOM

aucuIIMHLI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocuose ®I'OC COO

Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIETEeHI Ui

HJ'laHl/lpyeMl)le PE3yJabTAaThbl 0OCBOCHUS THUCHHUIIIMHBI

Oo0mue

JAucuunjanHapHbie
(mpeaMeTHbIe)

OK 01. Beibupats
CIOCOOBI pPELIeHUS
3amad
npodecCHoHaATBHOM
JESTENbHOCTH
MPUMEHUTEIBHO K
pa3IMIHBIM
KOHTEKCTaM

B 4acTHu
BOCIIUTAHMS:
- TOTOBHOCTH K TPYAY, OCO3HAHHE
IIEHHOCTH MacTepCTBa,
TPYyI0JII00HE;

- TOTOBHOCTP K  aKTHMBHOM
JEATEIIbHOCTH TEXHOJIOTHYECKOM
M COIMATBHOW HANpaBIIEHHOCTH,
CIOCOOHOCTh WHUIIUAPOBATH,
IJIAHUPOBATh M CAMOCTOSTEIHHO
BBITIOJTHATH TAKYIO JACSATEIHHOCTH;
- MHTEPEC K pa3IuyHbIM chepam
npohecCuoHATBHOU
NEeSITETHHOCTH, OBnaneHune
YHUBEPCATbHBIMHU y4eOHBIMU
MO3HABATCIIbHBIMUA  JICHCTBUSAMU:
a) 0azoBbIe JOoruyecKue
nelcTBHA:

- CaMOCTOSITEIIBHO
hopmyaupoBaTh u
aKTyallu3UpOBAaTh npobiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBAaTh CYIIECTBEHHBII
NPU3HAK WJIW OCHOBAaHUS JUIS
CpaBHEHHUs, KiIacCUPUKAIUU H
000011IeHN;

- OIpenensaTh
JIeATEeIIbHOCTH,
napaMeTpsl U
JIOCTHKECHHUS;

- BBISBJISITH 3aKOHOMEPHOCTH H
MPOTUBOPEUUS B
paccMaTpUBAEMBIX SBICHHSIX;

- BHOCUTb  KOPPEKTHBBl B
JIeATEeIbHOCTD, OIICHUBATh
COOTBETCTBHUE pe3ynbTaToB
LeJIsM, OIICHUBATh PUCKHU
MOCJIEICTBUHN JEATEILHOCTH;

TPY0BOIrO

eI
3aJaBaTh
KPUTEPHH  UX

- BIIQJIETh CUCTEMOM XUMHYECKUX
3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATraloIIKe TTOHATHS
(XMMHYECKHI  DJIEMEHT, aTOM,
JJIEKTpOHHAs 000JI0UKa aToma, s-,
p-, d-2IeKTpOHHBIE — OpOHTAIH
aTOMOB, WOH, MOJIEKYIIa,
BaJICHTHOCTH,
ANEKTPOOTPULIATENILHOCTbD,
CTETNEeHb OKHCIIEHUS, XUMUYecKast
CBf3b, MOJb, MOJISIpHas Macca,
MOJISIPHBIA  00BEM, yIJIePOTHBIN
CKEJIeT, (byHKIIMOHATBHAS
rpynma, pagukaiz, HU30Mepus,
M30MEpPbI, TOMOJIOTUYECKUI PAL,
TOMOJIOTH, YIJIEBOJIOPO/IBI,
KHUCJIOPOJI- M a30TCOJEprKalue
COeIMHEeHUS, OHMOJIOrMYeCKU
aKTUBHBIE BellecTBa (YrJaeBOJBI,
JKUPBI, OeIKm), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIISIPHBIE
COCIMHEHUs, KpUCTaNInYecKas
pelieTka, THUIMbl  XUMHYECKUX
peaxiuit (OKHCITUTENBHO-
BOCCTaHOBUTEJIbHbIE, 9K30-U
SHAOTEPMUUYECKHE, peaxImn
MOHHOTO  OOMEHa), pacTBoOp,
AIIEKTPOJIUTHI,  HEDIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAS
JUCCOLMALINS,
BOCCTaHOBUTEb,
XUMHUUYECKON
XUMUYECKOE
TEOpUH U
XUMHYECKOTO
OpraHNYeCKHUX
byrneposa,

OKHCIIUTEb,
CKOPOCTh
peaxIm,

paBHOBECHE),

3aKOHBI  (Teopus
CTPOEHUS

Bemects  A.M.
Teopus
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- pa3BUBaTh
MBIIIJICHNE npu

YKU3HEHHBIX TTPOOIIeM
0) 0a3oBbIe HCCIEA0BATENbCKHE
JedcTBHUA:

- BJIaJIeTh HaBBIKAMH Yy4eOHO-
HCCIEA0BATENBCKON U MMPOEKTHOMN
JIeATEeIIbHOCTH, HaBBIKAMH
paspernieHus npooseM;

- BBISIBJIATH
CJICACTBEHHBIC

aKTyaJIu3UupOBaAThH 3amavy,
BBIJIBUTaTh TUTIOTE3Y ee
pelieHus, HaXxOJIUTh apryMEHTHI
JUIL  JTOKa3aTelIbCTBA  CBOHUX
YTBEPKICHHI, 3a7aBaTh
rnapameTphbl u KpUTEPUHU
pereHus;

- aHAJIM3UPOBATH TOJTYYCHHBIC B
X0J1e perieHus 3a/1auu
pe3ybTaThI, KPUTHYECKH
OIIEHUBATh WX JOCTOBEPHOCTb,
MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh TIEPEHOCUTHb 3HAHHS B
MO3HABATEIIbHYIO u
MPAKTUYECKYIO obnactu
KU3HEACITCIIBHOCTH;

- YMETb WHTErpUPOBATH 3HAHUS
u3 Pa3HBIX MPEAMETHBIX
o0Omacreii;

- BBIABUTATh HOBBIE  HJIEH,
npeiaraTh OpUTHHAJIbHBIC
MOAXOAbl U PEIICHHUS;

- CIOCOOHOCTh ux
HCIIOJIb30BaHUS B
MO3HABATEILHONM M COIUAIbHOM
MPAKTHKE

KpeaTHUBHOE
peleHun

MIPUYUHHO-
CBA3U u

NIEKTPOIUTUYECKON
JUCCOLMALNN,  IEPUOJAUYECKUI
3akoH JI.MI. MeHnneneeBa, 3akoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3bIK  XUMUMH,
(aKkTOJIOTUUECKHE CBEJEHUS O
CBOWCTBAX, COCTaBe, MOJy4ECHHH
u 0e30MacHOM HCMOJIb30BaHUU
BXHEHIINX HEOPraHWYeCKUX |
OpraHNYECKUX BEIECTB B OBITY U

MPaKTUYECKON e TETLHOCTH
YEeJIOBEKa;  YMETh  BBISBIIATH
XapaKTepHbBIC MIPU3HAKA "
B3aUMOCBSI3b M3YYCHHBIX
TOHSTHH, MIPUMEHSTh

COOTBETCTBYIOIINE TOHATHS TIPHU
OTNMCAaHUU CTPOCHHUS W CBOWCTB
HEOPraHUYECKUX u
OpPraHWYeCKUX BEIIECTB H X
MIpEeBpaIICHHH; BBISIBJISITD
B3aHMOCBSI3b XUMHYECKUX
3HAHUM €  TOHATUAMH  H
MIPEICTABICHUAMU TPYTUX
€CTECTBCHHOHAYYHBIX

MIPEMETOB;
yMETh HCIIOJIB30BATh
HaMMEHOBaHUS XUMHYECKUX
COCIMHEHUN  MEXyHApPOHOTO
cor03a TEOPETHYCCKOM u
MPUKIIATHO M XUMHH u
TPUBHAJIbHBIE Ha3BaHMS
BOKHEHINIMX BEIIESCTB (ATHJICH,
aleTHIieH, TJHLEpHH, (eHo,
dbopManbaerum, YKCyCHast
KHUCJIOTA, TJIMIWH, yrapHbIA Tas,
YTJIEKUCIIBIN ras, aMMHMaK,
ramieHass U3BeCTb, HEraiieHas
W3BECTh, IHUThEBAsI coJla H
IPYTHUX), COCTABIATH (HOPMYIIBI
HEOPraHU4eCKUX u
OpraHUYEeCKUX BEIIIECTB,
ypaBHEHUs XUMUYECKUX
peakiuii, OOBSICHITh MX CMBICI;

© ®rBEOY BO «Uenl'Y»
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MOATBCPXKIAATH XapaKTCPHLBIC
XUMHUYECKHAE CBOWCTBA BEIIECTB
COOTBCTCTBYIOIIMMHA
SKCIICpUMCHTAMU U 3allMCAMHU
YpaBHEHUH XUMHYECKUX
peakuuii;

YMCTb yCTaHaBJIMBATb
MPUHAIICKHOCTD HU3YUYCHHBIX
HCOPraHN4ICCKUX u
OpPraHN4YCCKUuX BEUICCTB K
ONIPCACIICHHBIM KJj1accaM n
rpynmam COCJIMHEHUH,

XapaKTEepPU30BaTh HMX COCTaB |
Ba)KHEHUIITHIE CBOMCTBA;
OTIPEICNIATh BHJBI XHUMHUYCCKUX
cBsi3ell  (KOBaJICHTHAs, HWOHHAA,
MeTaJlIn4decKas, BOJIOPOJIHAS),
THUTIBl KPUCTATHYSCKUX PEIICTOK
BEIIECTB; KJ1acCu(pUIMpoBaTh
XUMUYECKHE peaKkiuu;
chopMuUpOBaTh MIPEACTABJICHHS: O
XHUMHYSCKOM COCTaBJIAIONICH
€CTECTBCHHOHAYYHOW  KapTUHBI
MHpa, PO XUMHUHU B TO3HAHHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMUPOBAHMHM  MBIIUICHHS |
KYJIbTYpbI JINYHOCTH, ee
(GyHKIMOHATBHOW TPaMOTHOCTH,
HEOOXOAMMOM NIl PEIICHHS
MPaKTUYECKUX 3a71a4 u
JKOJOTMYECKH  OOOCHOBAHHOTO
OTHONICHHS] K CBOEMY 3J0POBbBIO
U TPUPOTHOW cpele;, yMEThb
MPOBOANTD pacueTsl o
XUMHYECKUM bopmynam u
YpaBHEHUSAM XUMHYECKUX
peakiuii ¢  UCHOJIB30BaHUEM
buznueckux BEJIMYHH,
XapaKTEPU3YIOLIMX BEIIECTBA C
KOJIMYECTBECHHOM CTOpPOHBI:
Maccel, oObeMa (HOpMallbHbIE
YCIIOBHUSI) Ta30B, KOJMYECTBA
BCIICCTBA; HCIIOJIB30BATh
CHCTEMHBIC XHMHYECKHE 3HAHUS
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JUIsL  TPUHATUSA ~ PEIICHUM B
KOHKPETHBIX JKU3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX c

BCIICCTBAMHU U UX ITPUMCHCHHUEM

OK 02. Ucnonrs3oBaTh
COBPEMEHHBIE
CpeICTBa MOKCKa,
aHayn3a u
WHTEPIIPETAINH
uHpopmanuu, u
WH(pOpMaITMOHHBIE
TEXHOJIOTUH JJIS
BBITIOJTHEHUS 33]1a4
npodecCuoHaATBHOM
NeSITeNIbHOCTH

MOJIUKYIBTYPHOM MUDE;

B IPYIIIIE;
NefCTBUSIMH:
B) padora ¢ undgopmanueii:
uHbopmaruu

u3

OCYIICCTBJIATL IIOUCK,

B o0s1acTH EHHOCTH HAY4YHOTI'O

NMO3HAHMUSA:
- c(OpMUPOBAHHOTO
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
PasBUTUA HAayKHn
0011eCTBEHHOI MIPaKTHKH,
OCHOBAaHHOTO Ha Jraore
KYJbTYD, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MeECTa

- COBEpUICHCTBOBAHUE S3BIKOBOM
U YUTATEeNIbCKOM KYNbTYpPhl Kak

CpeacTBa B3aUMOJIEHCTBUA
MEXIy JIOABMH U  TIO3HAHUS
MHpA;

- OCO3HAaHME IIEHHOCTU HAYYHOU
JIEITEIBHOCTH, TOTOBHOCTE
OCYIIECTBIIATh  MPOCKTHYIO
HCCIICI0BATEIIbCKYIO

ACATCIIBHOCTE MHAWBUAYAJIBHO U

OBJIaI[eHI/Ie YHUBEPCAJIbHBIMUA
y‘lﬁﬁHblMI/I NnNo3HaBaTeJIbHbBIMU

- BJIaJIETh HABBIKAMH TMOJIYYECHUS
HCTOYHHUKOB
pPa3HbIX THUIIOB, CaMOCTOSTEIBHO
aHaju3,

CHUCTEMATH3ALNIO0
UHTEpIpeTalni0  UHPOPMALUU
pa3MYHbIX BUAOB U (opMm
IIPEJICTaBIICHHUS;

- cO37aBaTh TEKCThI B PA3JINYHBIX
¢dopmaTax ¢ y4eToM HazHaYeHUs
uHpopMalun u LEJIEBOI
ayJIUTOPHUH, BbIOUpast
ONTUMAJIBHYIO bopmy

- yMeThb  IUIAaHUpOBaThb U
BBITIOJIHATh XUMHYECKUN
DKCIIEPUMEHT (npeBpateHus
OpraHUYECKUX  BELIECTB  IpH
HarpeBaHuu, MOJy4YeHHE 3TUJICHA
U  W3yYEHHE €ro  CBOWCTB,
KayeCTBEHHbIE  peakluu  Ha

QIBJICTHJIBI, Kpaxmall, YKCYCHYIO
KHCIIOTYy, JieHaTypanusi OeTKoB
IpH  HArpeBaHWM,  IIBETHBIC
peakiuu  OENKOB; MPOBOJAUTH
peakiuu HOHHOTO oOMeHa,
OTNpEeNeNnaTh  Ccpeay  BOJHBIX
pacTBOpOB, KayeCTBEHHbIE
peakuuu Ha cynbdar-, KapooHat-
U XJOpUA-aHUOHBI, HAa KAaTHOH
aMMOHHS; pemiarb
SKCIIEPUMEHTAJIbHBIE 3a7aud IO
TeMaM "MeTtamibr" u
"Hemeramibl'") B COOTBETCTBUU C
paBUJIaMU TEXHUKH
0€301acHOCTH MPU OOpaIICHUH C
BelleCTBAaMU U J1aO0OPAaTOPHBIM
000py/sOBaHUEM; TMPEACTABIAThH
pe3yabTaThl XHUMHYECKOTO
JKCIIepUMeHTa B (opme 3amucu
YpaBHEHUH  COOTBETCTBYIOIIUX
peakiuii ¥ QopMyIHpPOBATh
BBIBOJIBI Ha  OCHOBE  JTUX
pe3yabTaTOB; - YMETh
aHAIU3UPOBATH XUMHYECKYIO
uH(pOpPMALIMIO, TOJNY4aeMyl H3
pa3HbIX HMCTOYHHKOB (CPEICTB
MaccoBoil MHGpOpMAIUHU, CETh
WuTepHer u apyrue); - BiIaleTh
OCHOBHBIMH METOJIaMU HAy4YHOTO

MO3HAHUS BEIIIECTB u
XUMHYECKUX SIBJICHUHN
(mabnroyieHue, U3MEpPEHHE,

SKCIICPUMCHT, MO,Z[eJ'II/IpOBaHI/Ie);
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MMPEaACTABJICHUA U BU3yalIU3allUH,

- OIICHMBAaTh JIOCTOBEPHOCTH,
JCTUTUMHOCTh HH(pOpManwm, ee
COOTBETCTBHE  MPABOBBIM U
MOPAIBHO-ITUYECKHUM  HOpMaMm;
WCII0JIb30BaTh CpencTBa
MH(OPMaLIMOHHBIX "
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B peleHnu
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX "
OpPraHW3aIlMOHHBIX  3a7ad ¢
COOII0IEHNEM TpeboBaHUH
PTrOHOMHKH, TEXHHUKH
0e30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHusi, MpPaBOBbIX
U ITUYECKUX  HOPM, HOPM
WH(POPMAITHOHHOM
0€e30MacHOCTH;

- BJIQ/IETh HaBBIKAMU
pacrno3HaBaHUs U 3alUThI

uHdopmaruu, UHGOPMAITMOHHOM
0€301aCHOCTH JIMYHOCTH;

- YMCTb HNPOBOJUTH pacCyCThl I10

XUMHAYeCKUM  Qopmyram U
YpaBHEHHSIM XUMHUYECKHX
peakuuMii ¢  HCNOJb30BAaHHEM
buznIecKux BEJIMYHH,
XapaKTepU3YIOIIMX BEIIECTBA C
KOJINYECTBEHHOMN CTOPOHBIL:
Maccel, o00beMa (HOpMaJIbHbIE
yCIOBUSI)  Ta30B, KOJMYECTBA
BELIECTBA; HCII0JIb30BATh

CHUCTEMHBIE XMMHWYECCKHE 3HAHUS

JUISL  TPUHATUS ~ PEIIeHWH B
KOHKPETHBIX JKA3HEHHBIX
CUTYyaLUSX, CBSI3aHHBIX c

BCIICCTBAMHU U UX ITPUMCHCHHUEM

OK 04. 5ddexTuBHO
B3aMMO/ICHCTBOBATH U
paboTaTh B KOJUIGKTUBE
Y KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSATEIbHOCTH u
CaMOOIIPEICTICHHUIO;

-OBJIQJICHUE HaBBIKAMU Y4eOHO-
HCCIIEIOBATEILCKOM, TMPOEKTHOM
U COLMAIbHOM JIeSITEIHLHOCTH;
OBjaseHue YHUBEpPCAJIbHBIMH
KOMMYHUKATHBHBIMU
NefCTBUSIMH:

0) coBMeCTHas 1eITeJILHOCTD:

- TMOHHMMATh M HCIOJB30BaTh
NPEUMYLIECTBA KOMAHIHOU H
WHAUBUIYabHON pabOTHI;

- NPUHHUMATh LEIU COBMECTHOM
JEeSTEIbHOCTH, OPraHU30BBIBATh
U KOOPJAMHHUPOBATH JECUCTBUS IO
€e  JOCTH)KEHUIO: COCTaBIIATh
IUIaH JEUCTBUM, paCIpEIesaTh
ponrM ¢ y4eTOM  MHEHUH
YYaCTHUKOB o0CcyXaaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

- yMeThb  IUIAaHUPOBAaThb |
BBITIOJTHSATH XUMHYECKUN
SKCIIEPUMEHT (mpeBpateHus
OpraHUYeCKUX  BELIECTB  IPHU

HarpeBaHuu, MOJy4YeHHE dTUJICHA
U U3y4€HHE €ero  CBOMCTB,
KayeCTBEHHbIE pEaKIuu Ha
aNbJIETUIbl, Kpaxmall, YKCYCHYIO
KHUCJIOTY; JieHaTypamus OelKoB
OpyU  HAarpeBaHUH,  LIBETHHIE
peakuun  OEIKOB;  MPOBOJUTH
peakuud  HMOHHOTO  OOMeHa,
ONpENENATh  Cpeay  BOJHBIX
pacTBOpOB, KayeCTBEHHbIE
peakuuu Ha cynbdar-, KapOoHaT-
U XJOpUI-aHUOHBI, HAa KATHOH
aMMOHUS; pemiathb
AKCIIEPUMEHTAIbHBIC 3a/a4d TI0
TeMaM "Mertanibr" u
"Hemeranibl") B COOTBETCTBUU C
paBUJIaMU TEXHUKH
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- KOOPJMHUPOBATh U BBIMOJHATH
paboTy B YCIOBUSAX pEalbHOIO,

BUPTYaJIbHOTO u
KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHS, -
OCYILIECTBIISITh MO3UTHUBHOE
CTpaTeruyeckoe IIOBEJIEHUE B
Pa3IUYHbIX CUTYaIIHSIX,
MIPOSIBJIATH TBOPYECTBO u
BOOOpaxeHue, OBITH
WHUIIMATUBHBIM Osnanenue
YHHUBEpPCaTbHBIMU

pPEeryasTUBHBIMU JIEHCTBUSAMMU:
I) NpUHATHE ced0s1 W JPYruXx
JIIOJIEH:

-  [pUHMMAaTh  MOTUBBI U
apryMeHTBhl JAPYrux JIOAeH Mpu
aHaymze pe3yNnbTaToB
NeSITeNIbHOCTH;

- PU3HABATh CBOE MPABO U MPABO
JIPYTUX JIIOJIeH Ha OIIMOKY;

0e30MacHOCTH IpHU OOpAIEHUH C
BEUIECTBAMU U J1a0OPATOPHBIM

000pyI0BaHUEM; TPEICTABIIATH
pe3yNbTaThl XUMHYECKOTO
JKCIEpUMEHTa B (hopme 3amucu
YpPaBHEHUH  COOTBETCTBYIOIIUX
peakuuii  u  (GOpMYyIUPOBATH
BBIBOJIBI Ha  OCHOBE  3THUX
pe3ylbTaToB

- pa3BHUBAThH CIIOCOOHOCTb
IOHMMATb MHUpP C  [O3UIUHU
JPYroro 4ejoBeKa
OK 07. CopetictBoBath | B 00sacTn  3K0J0rm4yeckoro | chopMUpoBaTh MPEACTABICHUS: O
COXpaHEHUIO BOCIIMTAHUS: XUMHYECKOU COCTaBJIIAIOLIEH
OKpY’Karolllel cpeasl, |- Cc(OPMHPOBAHHOCTH | €CTECTBEHHOHAYYHONH  KapTUHBI
pecypcocOepeReHnI0, | IKOJIOTHYECKOM KyJIBTYpBI, | MUpa, POJY XUMHUU B IO3HAHUU
IPUMEHSATH 3HaHUA 00 | IOHMMaHHE BIMSHUS COLMAIIBHO- | IBJICHUM IIPUPOJIBI, B
M3MEHEHHUH KJIMMaTa, |3KOHOMHMUYECKHX IIPOLIECCOB Ha|(QOPMHPOBAHUU  MBIIUICHUS U
IIPUHLIMIIBI COCTOSIHUE IIPUPOJIHON U | KyJIbTYpBI JMYHOCTH, ee
OepeKITMBOr0O COLIMANIBHOM cpenibl, OCO3HaHHE | PYHKIIMOHAIBHOM I'pPaMOTHOCTH,
IIPOU3BOJICTBA, 1J100a1bHOTO XapakTepa | HeoOXOAMMOM A peleHus
3pPEeKTUBHO JKOJIOTUYECKUX po6iieM; | TpaKTUYECKUX 3a1a4 U
NEVCTBOBATH B IUITAHUPOBAHHUE U OCYILECTBIICHHUE | SKOJIOTMYECKH  0OOCHOBAHHOTO
YpE3BbIYAHBIX JNEUCTBUM B OKPYXKAlOLIEH CPele | OTHOUICHUS K CBOEMY 310POBbBIO
CUTYaLUIX Ha  OCHOBE  3HAHUA  LEJNCH|H TPUPOJHOM Cpele; YMEThb
YCTOWYHUBOTO pa3BuUTHs | COOMIOIATh IIpaBUJIa
YeJI0BEYECTBA; aKTHBHOE | 9KOJIOTUYECKH 11€7€c000pa3HOro
HETPUATUE NeWCTBUI, | TOBEZIeHUsT B OBITY M TPYIOBOM
MIPUHOCAIIUX BpEl OKPYKAIOLIEH | 1eATEIbHOCTU B LEJAX
cpene; COXpaHEHUs1 CBOETO 310pOBbI U
- YMEHHE  IIPOTHO3UPOBATH | OKPYKAIOLICH IPUPOTHON CPENBL;
HeOJIaronpusTHbIE YUUTBIBaTh OTIaCHOCTh
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OKOJIOTUYCCKHUEC IIOCJICACTBUA BO3I{€I>'ICTBI/I$I Ha KHBBIC
MMpEAIIPUHUMACMBIX HeﬁCTBHﬁ, OpraHru3MbI OIIPCACIICHHBIX
mpeaoTBpalaTh Ux; BCIICCTB, IIOHUMasd CMBICJI
- pacupenue OIIBITA | TOKA3aTeIA MpeaeIbHON
JNESATEIBHOCTH  DKOJIOTMYECKOMH | JOIMYCTUMON KOHUEHTPALIMHU
HaIpaBJICHHOCTH, OBJIAJICHUEC

HaBBIKAMU yueOHo-

HCCIEA0BATENBCKOM, IMPOEKTHON
M COIIMAIIbHOM ACATSIBHOCTH,

2. CTPYKTYPA U COAEP KAHUE IUCHUITJINHbI

2.1. O0beM TUCUMIITIMHBI U BUABI Y4eOHOH padoThI

Buna yueoHoii padoThl

O0neM yacoB

MakcuMajJbHas yueOHasi HAarpy3ka (Bcero) 72
O0s3aTe/bHAA ayAUTOPHAsA yyeOHAsA HArpy3ka (Bcero) 72
B TOM YFHCIIE:

OcHOBHOe cojiepkaHue

Teopernyeckue 3aHITHSI 44
[IpakTHYECKHE 3aHATHS 24
IIpodeccnoHAILHO-OPUEHTUPOBAHHOE COlEPsKaHUe 4
TeopernuecKue 3aHATHS 2
[IpakTideckue 3aHATHS 2

I[IpoMekyTOUHAS aTTeCTALUSA
JAuddepenunpoBannblii 3a4er (2 cemecTp)

2.2. TemaTu4eckuii JIaH U coepKaHUe JUCUUIINHBI <« XUMUS»

Conepxanue y4eOHOro Marepuasa
(ocHOBHOE 1 PO ecCHOHATBHO-
OPHEHTHPOBAHHOE), JIA00PATOPHbIC U
NPaKTHYeCKUe 3aHATHUS], TPUKJIATHOMH
MOAYJIb (IPH HAJTHYHMH)

HanmenoBanue
pa3aesioB U TeM

O0bem | ®opmupyembie
YacoB | KOMIIETEHIUH

OCHOBHOE COJEP/KAHUE

Pa3nes 1. OcHOBBI CTPOEHHUSI BelleCTBa 10

Tema 1.1. OcHoBHOE coep/kaHue 8 OK 01
Crpoenue atoMoB | CoBpeMEHHasi MOJIellb CTPOCHHS aToMa. 6
XUMUYECKUX CumBoJIMYeCKUH S3BIK XUMUH.
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3JIEMEHTOB W MpUpOAA
XUMHYECKOH CBA3U

XUMHUYECKUN  AJEMEHT.  DJIEKTPOHHAS
koH(purypanus artoma. Kiaccudukamms

XUMHAYECKUX  dJeMeHToB (s-, p-, d-
JJIEMEHTHI).  BalleHTHBIE  JJICKTPOHBL
BanentHoCTh.  DNEKTpOHHas  MHpUpoaa
XUMHYECKOH CBSI3U.
DIEeKTPOOTPUIIATEIIEHOCTb. Bunbt

XUMUYECKOHN CBSI3M (KOBAJICHTHAS, HOHHAS,
METaJUTMYECKasi, BOJOPOJIHAS) U CHOCOOBI
ee 00pazoBaHus

IIpakTHYecKkue 3aHATHS

Pemenne 3amaHmii Ha HCIOJIB30BaHUE
XAMHYECKOM CHMBOJHMKH MW Ha3BaHHHU
CoeqUHEHNN o HOMEHKJIAType
MEXIYHAPOJHOTO COI03a TEOPETUUYECKOUN U
NPUKIAAHON XUMHUM W TPUBHAIBHBIX
Ha3BaHHUH I COCTaBJICHUS XHMHYECKUX
dhopmyn JIBYXaTOMHBIX COCIUHCHHI
(oxcuaoB, cynbPUIOB, TUAPHUIOB U T.I.) U
JIPYTUX  HEOPraHMYECKUX  COCIUHEHUH
OTJEILHBIX KJIACCOB.

[IpakTueckue 3a1aHusi HA YCTAHOBJICHUE
CBSI3M  MEXIY  CTPOCHHEM aTOMOB
XUMHYECKUX 9JIEMEHTOB Hu
MEPUOJIMYECKUM  HM3MEHEHHUEM  CBOMCTB
XHUMHYECKUX DJIEMEHTOB U MX COCIUHCHUH
B COOTBETCTBHUH c MMOJIOKEHUEM
Ilepnonueckoil CUCTEMBL.

Tema 1.2.
Ilepuoanueckuit
3akoH U Tabauna .M.
Menneneesa

OcCHOBHOE CO/Iep:KaHue

OK 01

Hepnozu/meCKaﬂ CHUCTEMA XHUMHYCCKHUX

3JIEMEHTOB J.1. Menneneesa.
Ousznueckuit  cmbicn  [lepuoanueckoro
3aKOHa J.. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHHUS  CBOICTB
XUMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU
IOPOCTBIX M  CIOXHBIX  BEIIECTB B
COOTBETCTBUU c I0JIOKEHUEM
XMMMUECKOT0 31eMeHTa B [lepnoanueckon
cucremMe. MUpOBO33pEHUYECKOE U HAy4HOE
3Hauenue Ilepuommueckoro 3akona [I.M.

Meneneesa. IIporuo3sst J.N.
Mennpeneesa. OTtkpbITHE HOBBIX
XUMHYECKUX JJIEMEHTOB. Pemrenue

IIPAKTUKO-OPUCHTUPOBAHHBIX

OK 02
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TEOPETUUECKHAX 3aJaHui Ha
XapaKTEPHU3alUI0 XUMHYECKUX 3JIEMEHTOB
«Meraumndeckue /  HEMETATUYCCKHE
CBOMCTBA, ANEKTPOOTPULIATENBHOCTD
XUMUYECKUX JIEMEHTOB B COOTBETCTBHUU C
ux AIEKTPOHHBIM CTpOEHUEM u
MOJIOKEHUEM B TIEPUOJTUYECKON CHUCTEME
XUMHUYECKHX 3JIEMEHTOB J.N.
MenneneeBa»

Pasznen 2. Xumuyeckue peakinuu

Tema 2.1. Turmsr

XUMHAYECKUX PEeaKIil

OcHoBHOE coiepxaHue

(op]

OK 01

Knaccudukanuss w THUMBI XUMHYECKHX
peaknuii ¢ y4JacTHeM HEOPraHUYECKUX
BEILIECTB. CocraBnenue YpaBHEHUI
peakuui COCIMHEHNS, pa3IoKEHHS,
3aMenieHus, oOMeHa, B T.4. peaKIuu
TOPEHHUsI, OKUCIICHUS-BOCCTAHOBIICHUS.
VYpaBHEHHsSI OKHUCIICHUS-BOCCTAHOBJICHUSI.
Crenenr oxumciaeHus. OKHCIUTEIE U
BOCCTaHOBHTEIb. CocraBieHue H
ypaBHUBaHHE OKHCJIUTENHHO-
BOCCTAHOBUTEIBHBIX PEAKIUHA METOJIOM
ANEKTPOHHOTO ©OanaHca. OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIC PEAKIIMHA B TPHUPOJE,
MIPOU3BOICTBEHHBIX mporieccax u
YKU3HEACSITSIIBHOCTH OPTraHU3MOB

IIpakTn4yeckune 3aHATHS

KonuuecTBeHHbIE OTHOIIEHUS B XUMHH.
OCHOBHBIE KOJIMUYECTBEHHbIE 3aKOHBI B
XMUMHUM M pacyeTsl MO YypaBHEHUSAM
XUMUYECKUX peakuuid. MoJb Kak eluHHIA
KoJIn4YecTBa BeulecTBa. MoJsipHas macca.
3aKOHBl COXpAaHEHHs MacChl M SHEPIrHH.
3akoH ABoragpo. MousipHblil  00bEM
ra3oB. OTHOCUTENbHAs IUIOTHOCTh Ta30B.
PacueTsl 1O ypaBHEHUSM XHMHMYECKHX
peakuuii ¢ HCHOJB30BAHHEM  MAacChl,
o0beMa (HOpMallbHBIE YCIIOBHUSI) Ta30B,
KOJINYECTBA BEIECTBA

Tema 2.2.
DNEKTPOTUTHYECKA
IHACCOIIHAIINS
HOHHBIH 00MeH

A
u

OcHoBHOE coaepkaHue

OK 01

Teopus AIEKTPOIUTUYECKON
muccoranuu.  MoHbl.  DHEKTpOJUTHI,
HEDJIEKTPOJIUTBHI. Peaxiiuu HOHHOTO
obMeHa. CocTaBJIeHHE DPEaKIMii HOHHOTO

OK 04
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oOME€Ha IyTeM COCTaBJIEHUS UX IOJHBIX U
COKpPAILLEHHBIX  HOHHBIX  ypaBHEHHIl.
KucnotHo-ocHOBHBIE peakuuu. 3ajaHus
Ha COCTAaBJICHUE MOHHBIX PEAKIUI

Pazjnen 3. Ctpoenue u

CBOMCTBA HECOPraHU4€CKHUX BCIICCTB

14

Tewma 3.1.
Knaccudukanus,
HOMEHKJIaTypa "
CTpOCHUE
HCOPraHNM4CCKUuXx
BEIIECTB

OcHoBHOE COACPIKaHUE

OK 01

[Ipeamer HEOPraHN4eCcKou XUMUH.
Knaccuduxanus HEOPTraHNUYECKUX
BemecTB. [IpocTeie U ClIOKHBIE BEIIECTBA.
OCHOBHBIE KJIAacChl CIIOHBIX BEIIECTB
(OKCHIBI, THUAPOKCHIBI, KHCIOTHI, COJIH).
B3anMocCBsI3b HEOpPraHMUYECKHX BEIIECTB.
ArperaTHblie COCTOSTHHS BEIIIESCTBA.
Kpucrannmaeckue u amop(dHbie BemecTna.
Tumer KPUCTAJUTHYECKIX peIeToK
(aTromHas, MOJIEKYJIIpHas, MOHHas,
MeTaJUTHYecKas).

3aBUCUMOCTh (bU3UIECKUX CBOICTB
BEIllECTBA OT THUMNA KPUCTAJUIMYECKOU
peumeTku.  3aBUCUMOCTh  XHMHYECKOU
AKTUBHOCTH BEIIECTB OT BU/IA XUMUYECKOU
CBSI3U U THUIIA KPUCTAUIMYECKOM PEIIETKH.
[TprunHbI MHOrooOpa3us BEUIECTB

OK 02

Tema 3.2. ®usuko-
XUMHYECKUE CBOMCTBA
HEOPraHMYeCKUX
BEIIECTB

OcCHOBHOE CO/Iep:KaHue

oo

OK 01

Meramtpl. O0mme — ¢uznueckue |
XUMUYECKHE CBOWCTBA METaJUIOB.
CriocoObI oy4eHus. 3HaYCHUE METAJIOB
u HEMETaJJIOB B pUPOIC u
KHU3HEICATEIILHOCTH YeJIoBeKa u
opranu3MoB. Koppo3usi MeTayuioB: BHIbI
KOPPO3HH, CIIOCOOBI 3allUThl METAJUIOB OT
KOPPO3HH

OK 02

Hemeramnel. OOmme  ¢usuyeckue u
XUMHYECKHE CBOMCTBAa  HEMETAJLIOB.
Tunuunsle cBoiicTBa HeMeTawios IV— VII
rpynmn. Knaccuduxaruss u1 HOMEHKIATypa
cCoeMHEeHUN HeMmeTalsioB. KpyroBopoTsl
OMOTEHHBIX PJIEMEHTOB B IPUPO/IE

XHUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYeCKUX  BEleCTB  (OKCHIOB,
TUAPOKCUIOB, KHUCIOT, COJIeM u Jp.).
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB
MPOCTBIX BEILIECTB, BOJIOPOJAHBIX
COCIMHEHUHM,  BBICIIUX  OKCHJOB U
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TUIPOKCHU]L
Tema 3.3. | OcHOBHOE cOIepIKaAHUE 2 OK 01
Wnentnpukanms IIpakTHYecKHEe 3aAHATHSA 2 OK 02
HEOPraHUYECKHX « nenrudukanys HEOPraHUYeCKHX OK 04
BEIIIECTB BEILIECTBY.

Pemenne skcrmepuMEHTANBHBIX 3a/1ad TI0

XUMUYECKAM CBOWCTBAM METAUIOB W

HEMETAJUIOB, [0  pAclo3HABAHUIO W

MOJIYYCHUIO COCIMHEHUHW METAUIOB U

HEMETAJIJIOB.

Nnenruduxarms HEOPTaHUYECKHUX

BEILECTB C HCIOJIb30BAHWEM HX (U3UKO-

XMMHUYECKUX  CBOMCTB,  XapaKTEPHBIX

KaueCTBEHHBIX peakuuil. KauecTBeHHBIE

peakuuu Ha cyinbdar-, KapOoHAT- U

XJIOpUJI- aHHOHBI, HA KATHOH aMMOHHS
Pa3nen 4. CTpoeHHe U CBOHCTBA OPraHNYeCKUX BeleCTB 30
Tema 4.1. | OcHOBHOE coiepKaHue 6 OK 01
Knaccudukanus, [TosiBneHne u pa3BUTHE OPraHUYECKOM 4 OK 02
CTpOEHHUE U | XUMUHU Kak HayKH. [Ipeamer OK 04
HOMEHKJIaTypa OpraHMYecKod XuMHUU. MecTo u 3HayeHHe
OpraHHYECKUX OpPraHMYecKOM  XMUMHM B  CHUCTEME
BEIECT €CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHUEC KaK IOpPAd0K
COCAUHCHUA aTOMOB B MOJICKYJIC COTJIACHO
UX BaJICHTHOCTH. OCHOBHBIE ITOJIOKECHHS

TEOPUHU XUMHUYECKOTO CTPOEHUS
OPraHN4YeCKUX COEOUHEHUN AM.
byrtneposa. YraepoaHsli CKeJeT

OPraHMYECKOM MOJIEKYJbl. 3aBUCUMOCTD
CBOMCTB  BEIIECTB OT  XUMHUYECKOIO
CTPOEHHMs MOJIEKYIL. M30Mepus U n30Mepsl.
[lonstne o QYHKIMOHANBHON Trpyme.
Pagukan. [lpuHumnel — KinaccupuKanuu

OPraHu4eCKUX COCJIMHEHMH.
MexnyHnapoaHas HOMEHKJIaTypa u
MIPUHIUITBI HOMEHKJIATYpbl OPraHUYeCKUX
COCIMHEHMH. Ilonstue 00
a30TCOJIEpKALINX COCIMHCHUSX,

OMOJIOTUYECKU AKTHUBHBIX BCIICCTBAX
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(yrmeBomax, kupax, Oeiakax u 1p.),
BBICOKOMOJICKYJIAPHBIX COCANHCHUAX
(MOHOMED, TIOJIUMEDP, CTPYKTYPHOE 3BEHO)

HpaKTI/I‘IECKI/Ie 3aHATUSA

Howmenxknarypa OpPraHUYECKHUX
COCIIMHEHU I OTIENBHBIX KJIaCCOB
(HachIIIEHHBIE, HEHACHIICHHbIE u
apOMaTUYEeCKHE YTIICBOJIOPOJBI, CIHUPTHI,
(beHobl, QITbJICTU/IBI, KETOHBHI,
KapOOHOBbIE KUCHOTHI U Jp.) CocTaBieHue
MOJIHBIX ¥ COKPAIICHHBIX CTPYKTYPHBIX
dhopmyn OpTraHUYECKUX BEIIIECTB
OTNENBHBIX ~ KJIACCOB,  HCIIONB3YySd  HX
Ha3BaHUSI 1O  CHUCTEMaTHYECKOW W
TPUBHAJILHON  HOMEHKJAType (PTHIICH,
alleTHUJIEH, TJIMLIEPUH, dbeHou,
dbopmanpaerus, yYKCyCHast KHCJIOTA,
rmiuH). Pacdetsl mpocteiieit hopmysbl
OpraHMYECKOM MOJEeKYIbl, HCXOAd U3
3JIEMEHTHOTO0 cocTana (B %)

Tema 4.2. CsoiicTBa
OpraHUYECKUX
COEOUHEHUN

OCHOBHOE CO/Iep:KaHue

18

OK 01

PU3NKO-XUMHYECKUE CBOICTBA
OPraHUYECKUX COCAMHEHHUN OTIENbHBIX
KJ1acCOB (OCOOEHHOCTH KJIAaCCH(PUKALNK U
HOMEHKJIATYPhI BHYTpHU KJiacca;
TOMOJIOTHUECKUN psig U oOlmiast Gopmyna;
U30MEpUs; ¢buznueckue CBOICTBA;
XUMHYECKHE CBOIICTBa; CrocoObI
MOJIy4eHUS): TPEAETbHBIE YTIIEBOIOPO/IBI
(ankanpl W nWKIOankaHbel). [opeHue
MeTaHa Kak OJMH U3  OCHOBHBIX
UCTOYHUKOB TeIJIa B MPOMBIIIICHHOCTH U
OBITY. CoiicTBa MIPUPOTHBIX
YIIEBOJIOPOJIOB, HAXOXKICHHUE B IPUPOJIE U
MPUMEHEHHE aJIKaHOB;

— HempeaenbHble (AJKEeHbI, AalKUHBI U
aJIKa/IMEHBI) u apoMaTHUYeCKue
yraeBoaopoasl. ['opeHue aierusiaeHa Kak
UCTOYHUK BBICOKOTEMITEPATYpPHOTO
TJTAMEHHM JUTsl CBAPKU U PE3KU METAIJIOB

OK 02
OK 04

—  KUCJOPOJCOJIEpKallie  COCeIUHEHUS
(ciupThI ¥ (hEeHOITBI, KAPOOHOBBIE KUCTIOTHI
U 3(hUpHl, ambACTUABl U KETOHBI, >KUPBHI,
yraeBoabl). l[lpakThyeckoe mpHUMEHEHHUE
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STWJICHTJIUKOJISA,  TJIMIepuHa,  (eHona.
[Ipumenenue dbopMmanbaeruaa,
areTalpJeTuaa,  YKCYCHOW  KHCIOTEHIL
Mpbiia Kak COJIM BBICHIMX KapOOHOBBIX
KUCJIOT. Moromye CBOMCTBAa MbLIIa

— a30TcoJIeprKallie COeTUHEHUS (aMUHBI U

AMUHOKHCIIOTHI, OenKm).
BricokoMonekynsapHbie COCTMHECHUS
(cuHTETHYECKHE u OMOJIOTUYECKHU-
AKTUBHBIE). Monowmep, noJuMep,

CTPYKTypHOE€  3BeHO. [lonmmmepusanus
JTUJIEHAa KaK OCHOBHOE HAIIPaBJIEHHE €ro
HCIIOJIb30BAHMS.

I'enernueckas CBsI3b MEXKIy Kiaccamu
OPraHNYeCKUX COCTMHEHUMN

CBolicTBa OpraHMYECKUX COCIUHEHUH
OTIENbHBIX KJIAccoB (TpUBHAIbHAA H
MeXAyHapoaHas HOMEHKJIATypa,
XUMHYECKHE CBOIICTBa, CHoco0bI
MOJy4YeHUs): TpeAeiibHbIe (aKaHbl W
IUKJIOATIKAHbl), HEMpeaeNbHbIe (AIKEHBI,
QIKUHBl U aJIKaJUeHbl) U apOMAaTUYECKHE
yIIA€BOAOPOAbI, CHUPTHI W (PEHOJBI,
KapOOHOBBIE  KHUCIOTBI M 3(UPHI,
anbleruibl U  KETOHBl, AaMHHBI H
AMUHOKHCIIOTBI,  BBICOKOMOJIEKYJISIPHBIE
coelMHEHUs. 3aJaHusi Ha COCTaBJCHHE
YpaBHEHUN  XHUMHYECKUX pEaKIHid C
y4aCTHEM OpraHM4ecKHX BEIIeCTB Ha
OCHOBAaHUU MX COCTABA U CTPOCHHUSI

Tema 4.3,
Nnentuduxanus
OpraHUYECKUX
BEIIECTB, X
3HAUYEeHUE H
MIPUMEHEHHE B
OBITOBOM H
MIPOU3BOJICTBEHHOU
NEeITENLHOCTH
yeJIoBeKa

OcCHOBHOE CO/Iep:KaHue

OK 01

buooprannueckue COCIMHEHHUSL.
[Ipumenenne u OuoJiorMYECKass poOJib
yrneBofoB. OKuClIEHHE YIJIeBOJOB —
UCTOYHUK DSHEPrUM >KUBBIX OPraHU3MOB.
O6nactu  NMPUMEHEHHs  aMHHOKHCIIOT.
IIpeBpateHus 6€1KOB MUIIM B OpraHU3Me.
buonorunueckue byHKIUN O€NKOB.
buonornyeckue ¢yHkuun xupos. Poib
OpraHM4ecKoOil  XMMUUM B  pELICHUHU
po0eM MUIeBOM 6€30MacHOCTH

OK 02
OK 04

Ponb opraHuveckoil XMMHH B PEUICHUU
npo0JIeM SHEpPreTU4ecKoi 0e30MacHOCTH,
B Pa3BUTHHM MEIMIMHBI, CO3AHUHA HOBBIX
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MaTepUajIoB, HOBbIX MCTOYHUKOB SHEPIHU
(aibTepHATUBHBIE HCTOYHUKUA DSHEPIUN).
OnacHOCTh  BO3JICHCTBUS HA  JKUBBIE
OpraHM3Mbl ~ OPraHMYECKHX  BELIECTB
OTJENbHBIX  KJaccoB  (YIJI€eBOJIOPOIbI,
COUPTHI, (PEHONBI,  XJIOPOPraHUYECKHE
MIPOU3BO/IHBIE, AJIbJAETHIbI U JP.), CMBICI

HpaKTuquKue 3aHATUSA

“Unentuduxarus OPraHUYECKUX
CoeqUHEHNN OTIICIILHBIX KJIaCCOB™
Wnentuduxarms OpTraHUYECKUX
COCIMHEHUN OTAENBHBIX KJIacCOB (Ha
npumMepe aJIbJIETHIOB, Kpaxmana,
YKCYCHOM KHUCIIOTBI, O€IKOB M T.I.) C
WCTIONIb30BAHUEM MX (DU3HKO-XUMHYECCKUX
CBOMCTB M XapaKTEPHBIX Kauye€CTBEHHBIX
peakumii.  JleHarypauuss ~ Oenka  TpHu
HarpeBaHuu. l[BeTHBIE peakuu OEIKOB.
Bo3HUKHOBEHHE aHATUTHYSCKOIO CHT'HAJIa
C TOYKH 3pPEHUS] XMMHUYECKUX MPOILIECCOB
MpU NPOTEKAHUHM KAYECTBEHHOW pEaKIWH,
TTO3BOJIAIONICH UJIEHTU(DUITIPOBATH
MPEUI0KEHHBIE OPraHUYECKUE BEIIECTBA

Pazpen 5. Kunernueckue )/ | TepMOAUHAMUYECKHUE
3aKOHOMEPHOCTH NPOTEKAHNS XUMHUYECKHX peaKkuui
Tema 5.1 OcHOBHOE coJiep:KaHue OK 01
CkopocTh CKOpOCTh peakiuH, €€ 3aBUCHUMOCTh OT OK 02
XUMUYECKUX pPa3TUYHBIX (bakTopoB: MIPUPOIBI
peakuuii. pearupyroux BeEIIEeCTB, KOHIEHTPALUU
XUMHYECKOE pearupyroumx BEUIECTB, TEMIEpaTypbl U
paBHOBEcHE IUIOIIA M  PEAKIMOHHOW  IOBEPXHOCTH.
TennoBsie 3¢ dexTs XUMHUYCCKUX
peakuuii. DK30- W SHIOTEPMHUYECKHE,
peaKkluH.
OOpatuMocTh  peakiuil. XUMHUYECKOe
paBHOBECHME U €ro CMEILICHHE TMOJ
JEUCTBUEM Pa3IMYHBIX dakTopoB
(KOHIIEHTpAaIUs PeareHTOB WIIN MPOIYyKTOB
peakiuy, JaBlIeHHe, TeMmIepaTypa) s
CO3/IaHus ONTUMAaIbHBIX yCIIOBUI
NPOTEKAaHUSI ~ XMMHUYECKUX  MPOIIECCOB.
[Tpunnun Jle [Hlartense.
Pasnen 6. PacTBopsl 4
Tema 6.1. ITonarue o \ OcHOBHOE coJiep:KaHue OK 01
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pacTBopax

PacTBOopeHrne Kak (HU3UKO-XUMHUYECKHMA
npoIiecc. PacTBOpBHI. Crioco0sr
IPUTOTOBJICHUS pacTBOpPOB.
PacTtBOpuMOCTS. MaccoBas OIS
PacTBOPEHHOTO BEIIECTBA. Cwmbicn
MoKaszarenasi  MpeAeabHO  JOMyCTUMOM
KOHLIEHTPAllMU M €ro HCIOJIb30BaHUE B
OIIEHKE PKOJIOTHYECKON O€30MacHOCTH.
[IpaBuna 3KOJOTUYECKH 11€IECO00PA3HOTO
MoBeAGHUs B OBITY U TPYAOBOH
NEeSITEIbHOCTH B II€JIIX COXPaHEHUs! CBOETO
30pOBb M OKPYXArOLIEH MPHUPOTHOU
CpeJibl; OTTACHOCTh BO3JICHCTBUS HA KUBBIE
OpraHU3Mbl ONPEIEIEHHBIX BEIIECTB.
Pemenne  mpaKTHKO-OPUEHTUPOBAHHBIX
pacueTHBIX  3aJaHMii HAa  PacTBOPBHL,
HCIOJIb3YEMBIE B OBITOBOI u
IIPOU3BOICTBEHHOU JESTEIIbHOCTH
YeJI0OBEKa

OK 02
OK 07

Tema 6.2.
Wccnenosanue
CBOMCTB pacTBOPOB

OCHOBHOE CO/Iep:KaHue

2 OK 01

IlpakTnyeckmne 3aHATHSA

2 OK 02

«[IpuroroBieHne pacTBOPOBY.
[IpuroroBiieHKe  PacTBOPOB  3aJaHHOMU
(maccoBo#t, %)  KoHUeHTpauuu  (c
PaKTUKO-OPHEHTHPOBAHHBIMU
BONPOCAMHU) M  OMNpPEICIICHUE  CpPeibl
BOJIHBIX PAaCTBOPOB.

Pemienne 3ajau  Ha  MPUTOTOBIICHHE
pacTBOpPOB

OK 04
OK 07

INPOPECCUOHAJIBHO-OPUEHTUPOBAHHOE C

(comeprkaHne NPUKJIATHOTO MOTYJISA)

OJIEP’)KAHUE

Pasznen 7. Xumusi B ObITY H NPOM3BOACTBEHHOM /1eATEJbHOCTH

Y€J0BCKA

Tema 7.1

Xumust B OBITY U
MIPOU3BOICTBEHHOM
JeATebHOCTH
YeJoBeKa

IIpojeccuoHaILHO-OPHEHTHPOBAHHOE
cojiep:KaHue

4 OK 01
OK 02

Hoseitime  gocTHKEeHHUST  XMMHUYECKOU
HAayKd M XUMHUYECKOM TexHosioruu. Pomnp
XHUMHHA B OOeclIeYeHNH DJKOJOIHYECKOMH,
SHEPreTUYECKON " MUIIEBOM
0€30MacHOCTH,  Pa3BUTUU  MEAUIIUHBIL.
[IpaBuna moucka U aHanM3a XUMHYECKOU
nHOpPMALIUKA W3 PA3TUYHBIX HNCTOYHHKOB
(HayuyHas u ydyeOHO-HaydHas JTUTepaTypa,

CpeAcTBa MaccoBOM WHGOpPMAalUHU, CETh

2 OK 04
OK 07

© ®rBEOY BO «Uenl'Y»




Muno6prayku Poccun
DenepanbHOE rocyapCcTBEHHOE OI0DKETHOE

@”} 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHMUs
«Hensbunckuit rocympaperBeHnsiii yausepcure» (PI'BOY BO «Henl V)
Komnemx Yenl'Y

Pabouast mporpamMma JUCIUIUINHEL
CO0.01.07 Xumust
Cnemmansnocts 40.02.04 FOpucnpyneHnus

Bepcus nokymenra - 1 ‘ crp. 20 u3 27 | Ilepsblii sx3eMILLAp KOITHA Ne
Wurepner).
IIpakTnyeckne 3aHATHS 2

[Touck m aHanM3 KEMCOB O MPUMEHEHUU
XUMUYECKUX BEIIECTB M TEXHOJOTUH C
ydyeroM Oyaymiedt  npodeccuoHaIbHOU
NESTETPHOCTH TI0 TEMaM: BaKHEHIIHe
CTPOUTEILHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKH,
CTEKJI0, KepaMHuKa, MaTepHallbl s
AIEKTPOHUKH, HaHOMAaTepHaIbI,
TEKCTHJIbHBIC BOJIOKHA, UCTOYHUKHA
SHEPTHUH, OPTraHUYECKHEe M MUHEpaJIbHBIC
ynoOpeHus, JIeKapCTBEHHBIE BEIIECTBA,
OBITOBAST XUMHMSI.

3ammra: IIpencraBneHue  pe3ynabTaTOB
pelieHus KekcoB B (popme MUHH-AOKIAAA
C TIpe3eHTalue

Bcero: 12

3. YCJIOBUSI PEAJIN3AIINA PABOYEHN ITPOT' PAMMBI
JANCHOUIIJINHBI
3.1. Tpeb6oBaHusi K MUHMMAJIBHOMY MAaTEPUAIbHO-TEXHUYECKOMY
ol0ecrne4yeHHIo

Kabuner ecTecTBEeHHOHAYUYHBIX AUCHUIUIMH — ydeOHas ayJauToOpus IS
MpOBEACHUSA  JIEKIMOHHBIX W  MPAKTUYECKUX  3aHITUH, TPYNIOBBIX U
WHJMBUAYAJbHBIX KOHCYJIbTAllUM, TEKYIIErO0 KOHTPOJSI U MPOMEXYTOUYHOU
atrectauuu Ne 307.

OcHoOBHOE 000pyIOBaHHUE:

yueOHasi M crennaln3upoBaHHas MeOenb, yueOHasi JT0cKa, paboune mecTa
1U1s1 00yyJaroluxcs, pabodee MECTO MPENOJaBaTelis C BBIXOJOM B ceThb MHTEepHeT.

Texnuueckue  cpeactBa  OOydeHHMs I TNPOBEACHUS  3aHATHIA:
MYJIBTUMEIUAHBIA KOMITJIEKC TIOPTATUBHBIN (HOYTOYK, IEMOHCTPAIIMOHHBIN YKpaH,
MIPOEKTOD).

YyeObHo-MeTOIMYECKas IOKYMEHTAIUS

ocoOwus, TIaKaThl, HATJISIAHBIA U pa3gaTOUYHbIA MaTepual.

[IporpammHuoe oOecrieueHue:

Windows 10 (cpok aeicTBUSI IULIEH3UU: OECCPOUHO).

© ®rBEOY BO «Uenl'Y»




Muno6prayku Poccun
DenepanbHOE rocyapCcTBEHHOE OI0DKETHOE

@”} 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHMUs
«Hensbunckuit rocympaperBeHnsiii yausepcure» (PI'BOY BO «Henl V)
Komnemx Yenl'Y

Pabouast mporpamMma JUCIUIUINHEL
CO0.01.07 Xumust
Cnemmansnocts 40.02.04 FOpucnpyneHnus

Bepcus nokymenra - 1 ‘ crp. 21 u3 27 Ilepsblii sx3eMILLAp KOITHA Ne

IMomelmenuss sl OPraHu3alMv CaAMOCTOSATEJIbHOM W BOCHUTATEJIbHOM
padoThI

1. bubnuoteka, yntanbHblid 3a51 Ne3 ¢ BbIxogoM B MHTEpHET - moMelieHue
JUISL OpTaHU3aIMU CaMOCTOSTEILHON U BOCIIUTATEILHON paOOTHI.

OcHoBHOE 00OpyAOBaHME: CTeJUIaXXH KHIDKHBIE, Kadeapa BblIayu
JUTEpaTypbl, BBICTABOUYHBIM CTEUTAX, IIKA(BI, CTOJBI, CTYJbs, KOHIUIMOHEP, 9
NEPCOHAIBHBIX KOMIIBIOTEPOB € TMOJKIIOYEHUEM K HUHPOPMAIMOHHO —
TEJIEKOMMYHHUKAMOHHOW cetu «MHTepHeT»; yuyeOHas MeOesb, MPOEeKTop, IKpaH,
KOHIUIMOHED.

[Iporpammuoe obGecneuenue: Microsoft Windows Professional 7 Russian
Academic OPEN No Level (Cpoxk nedictBust - mo aoroopy); Microsoft Office
Professional Plus 2010 Russian Academic OPEN 1 License No Level (cpok
JIeNCcTBUSL — MO JoroBopy); AuntuBupyc Kacmepckoro (cpok neWcTBus — MO
noroBopy); Kouncynerantllntoc (cpok paelctBus — mo aororopy); HOb (cpok
JEUCTBUS — 1O JJOTOBOPY).

HeorpanuyeHHslii JOCTym K 3JIEKTPOHHO-OMOIMOTEUYHBIM CHCTEMaM
(37IEKTPOHHBIM OoubMoTeKam), B AIEKTPOHHYIO nH(pOpMaITMOHHO-
oOpa3oBaTelbHYI0 CpeAy o00pa3oBaTeNbHOW OpraHu3alii; K COBPEMEHHBIM
npodeccroHaIbHbIM 0a3aM JaHHBIX U HHPOPMAITMOHHBIM CIIPABOYHBIM CUCTEMaM.

2. AxtoBbli 3an1 Ha 483 Mecta C BBIXOJOM B ceTh MHTepHeT - s
MIPOBEJICHUS HAYYHBIX KOH(PEPEHIMH, CEMUHAPOB - TOMEIICHHE ISl OpraHu3aluu
BOCIIUTATEJILHOU PaOOTBHI.

Texnuueckne  cpeactBa  OOydeHHsS  JIi  TPOBEACHUS  3aHSATHM:
MYJIBTUMEIUAHBINA KOMITJIEKC TIOPTATUBHBIN (HOYTOYK, IEMOHCTPAIIMOHHBIN YKpaH,
MIPOEKTOD).

OcHoBHOE = 000OpyJOBaHME: COBPEMEHHOE  3BYKOBOE, CBETOBOE M
BH1€0000pyI0BaHHUE.

3.2. UudopmanmonHoe odecneyenue 00yueHus

OcHoBHas JuTepatypa
. bopucos, A. H., Xumus : yuebnuk / A. H. bopucos, E. C. Octpornsgos, T. b.
boiitosa, JI. I1. Apmamesa. — Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN 978-

© ®rBEOY BO «Uenl'Y»



Muno6prayku Poccun
DenepanbHOE rocyapCcTBEHHOE OI0DKETHOE

@”} 00pa3oBaTebHOE YIpEeKICHHUE BBICIIEr0 00pa30BaHMUs
«Hensbunckuit rocympaperBeHnsiii yausepcure» (PI'BOY BO «Henl V)
Komnemx Yenl'Y

Pabouast mporpamMma JUCIUIUINHEL
CO0.01.07 Xumust
Cnemmansnocts 40.02.04 FOpucnpyneHnus
Bepcus nokymenra - 1 ‘ crp. 22 u3 27 | Ilepsblii sx3eMILLAp ‘ KOITHA Ne

5-406-11987-7. — URL: https://book.ru/book/950237 (nmara oOparieHus:
13.02.2024). — TekcCT : AIeKTPOHHBIN.

2. Jlenucona, O. W. Xumus : yue6nuk / O. W. JlenucoBa. — Mocksa : KnoPyc, 2023.
— 307 ¢. — ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217
(mata oopamenus: 13.02.2024). — TeKcCT : 31eKTPOHHBIH.

3. Caenxko, O. E., Xumus (I HEXUMHYECKUX creruaibHocTeit) : yueOnuk / O. E.
Caenko. — Mocksa : KuoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3. —
URL: https://book.ru/book/948704 (nata oopamenus: 13.02.2024). — TekcrT :

JlonmosiHUTEABHAS JIUTEpPaTypa:

1. AmapueB, A. WM. OOmas xumusa. COOpHUK 3aJaHUil ¢ TpUMEpamMu
pemeHuid [DIeKTpoHHBIN pecypc]: yueOHoe nmocodue mis CIIO / A. WM. Anapses,
JI. . Aponnna. — 2-e u3., uctp. u gon. — Mocksa: FOpaiit, 2018. — 127 ¢. —
(Cepus:Ilpodeccuonansnoe obOpaszoBanue). — Pexum mgoctyma:www.biblio-
online.ru/book/A68ED09D-D513-4717-8473-545DB707C082

2. Kamunckuii, B. A. Opranudeckass XUMHs: TECTOBBbIE 3aJlaHUA, 3a/1ayH,
BOMPOCHl [DJEKTpOoHHBIA pecypc]: ydeOHoe mocobue mia CIIO / B. A.
Kamunckuii. — 2-e u3z., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 289 c. —
(Cepus:Ilpodeccuonansnoe obOpaszoBanue). — Pexum mpoctyma:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteioBa, T. B. Xumwus [DnekTpoHHBIA pecypc]: ydyeOHUK U
npaktukyM 15t CI1O / T. B. MapteiHoBa, Y. B. Apramonosa, E. b. I'onyHoB ; on
pen. T. B. MapteiHoBoii. — Mocksa: [Opaiit, 2018. — 393 c. — (Cepusi:
[IpopeccuonanvHoe  obpazoBanme). —  Pexum  goctyma:www.biblio-
online.ru/book/C857772E-BD06- 4C00-81AC-518E104A9CE9

4. MockBa, B. B. Opraamueckas xumusg: 0a30Bble  IPHHIIUIIBI
[DnexTponHBIA pecypc]: yuebnoe nocooue mis CIIO / B. B. MockBa. — 2-¢ 3.
— Mocksa: HOpaiit, 2018. — 143 c¢. — (Cepusa: IlpodeccuonanbHoe
oOpa3oBanue). — Pexxum nmoctyma:www.biblio-online.ru/book/9E571A25-1C9A-
ACF6-A8D8-92FF2788FF67

5. O6mas xumus. IlpakTnkym [DIEKTpOHHBIM pecypc]: ydeOHOe mocobue
s CIIO / H. JI. I'munka; mox pea. B. A. Ilomkoma, A. B. ba6koma, O. B.
Hecteposoit.— Mocksa: FOpaiit, 2019. — 248 c. — (Cepus: IIpodeccruonanbpHoe
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obpazoBanne). — Pexum moctyma:www.biblio-online.ru/book/7C2980B4-92B9-
4F92-A350- C92D3F9B5140

6. OneitnukoB, H. H. Xwumus. AnropuTmsl pelieHds 3a1ad U TECTbl
[DnexTponHblil pecype]: yuedbnoe nocobue nnsi CIIO / H. H. Oneiiaukos, I'. I1.
MypaBbeBa. — 3-¢ u3a., uctp. u gomn. — Mocksa: FOpaiit, 2018. — 249 c. —
(Cepus:IIpodeccronanbioe obpasoBanue). — Pexum goctyma: Www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

7. Pocun, W. B. Xumusa|[OnekTpoHHbIN pecypc] :yueOHUK U 3aJauHUK IS
CIIO / U. B. Pocun, JI. [I. Tomuna, C. H. ConoBseB. — Mockaa :FOpaiit, 2018. —
420 c¢. — (Cepus: [IlpodeccuonanpbHoe oOpazoBanue). —  Pexum
noctyma:www.biblio-online.ru/book/7678EFFE-1F8D-48 A3-AAEO-
9F9E86320CB1

8. Cmapeirun, C. H. Heoprannueckass xumus. [IpakTukym [DIeKTPOHHBIH
pecypc]: yduebHo-npakTuyeckoe. mocodue s CIIO / C. H. Cwmapwirun, H. JI.
barnasen, . B. [aitnakoBa. — Mocksa: Opaiit, 2019. — 414 c. — (Cepusi:
IIpodeccuonansHoe  obOpasoBanume). — Pexxum  goctyma:  Www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

9. CyBopoB, A. B. OOmas u HeopraHuueckas XuUMUS [DIEKTPOHHBIH
pecypc]: yueonuk ans CIIO: B 2 1. T. 1./ A. B. CyBopos, A. b. Hukonbckuii. —
6-¢ w3g., ucnp. m gom. — MockBa :IOpaiit, 2018. — 292 c. — (Cepus
IIpodeccuonanpoe  obOpazoBanme). — Pexxum  goctyma:  Www.biblio-
online.ru/book/65B7E681-47A6-4304- 95E6-9457DD679373

10. CyBopoB, A. B. OO6mas u HeopraHudeckas XuMHS [DJICKTPOHHBIH
pecypc]: yueonuk mis CIIO: 8 2 1. T. 2. / A. B. CyBopoB, A. b. Hukonbckuii. —
6-¢ wm3g., ucnp. m gom. — MockBa: IOpaiit, 2018. — 315 c¢. — (Cepus
IIpodeccuonanproe  oOpaszoBanue). —  Pexmm  moctyma:www.biblio-
online.ru/book/3FEBBAG7-AODA- 4101-BAFD-A95B643E09DD

11. Xumus [Dnexrponnsiii pecypc]: yueonuk mis CIIO / FO. A. Jlebenes, I
H. ®anees, A. M. I'omy6es, B. H. IllaroBan ; mox o6mr.pex. I'. H. ®daneeBa. — 2-¢
u3n., mep. W gom. — MockBa: HOpant, 2018. — 427 c¢. — (Cepus
IlpodeccuonanbHoe  oOpazoBanue). —  Pexum  gocryma:www.biblio-
online.ru/book/A2E58E03-CD8C- 428F-BB13-47BBABOF386E
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12. Xumust. 3agauyHuk [DIeKTpOHHBIN pecypc]: yuebnoe nmocoodue nist CIIO
/ YO. A. JleGenes [u ap.]; mox obur.pen. I'. H. ®ageeBa. — Mocksa: FOpaiit, 2018.
— 236 c¢. — (Cepus: IlpodeccuonanbHoe oOpazoBanue). — Pexum
noctyma:www.biblio-online.ru/book/776D1303-3CDD-42AE-89FC-
DEC2F5D8COES

13. IllepbaxoB, B. B. Heopranuueckas xumwus. Bompocsl u 3amauu
[DnexkTponHblil pecypc]: yueOHoe mocobue mis CIIO / B. B. Illepbakos, A. A.
®upep, H. H. bap6otuna. — 2-e uzn., ucnp. u gon. — Mocksa : FOpaiit, 2018. —
107 ¢. — (Cepust: IlpodeccronanbHoe obOpa3oBanue). — Pexum pocryna:
www.biblio- online.ru/book/510CDA50-7E17-40CB-BA51-D4457D188683

HNuTepHeT-pecypebl:

1. www.pvg.mk.ru (onumnuana «ITokopu BopoObeBbl ropbi»).

2. www.hemi.wallst.ru  (OOpa3oBaTenbHBI  CaT I  HIKOJBLHUKOB
«XuMus»).

3. www.alhimikov.net (OGpa3oBaTeIbHBIN CANT IS IIIKOJIBHUKOB).

4. www.chem.msu.su (OnekTpoHHas OUOIHOTEKA 1O XUMHH ).

5. www.enauki.ru(uatepaer-uzganue s yuuteneii  «EcrecTBeHHbIC
HAYKWU»).

6. www.september.ru (MmeToamdeckast razera «IlepBoe ceHTIOPsI»).

7. www.hvsh.ru (OkypHan «XuMHUS B IIIKOJIEY).

8. www.hij.ru (kypHan «XuMus U KH3HB»). Www.chemistry-chemists.com
(37IEKTPOHHBIN KypHaAT «XUMUKH U XUMHUS» ).

3.3. YcioBusi peasu3anuu padoyeil mporpaMMbl 1JIsi HHBAJMIAOB U JIMI C
OrpaHMYeHHBIMH BO3MOKHOCTSIMH 3/10POBbSA

OO0y4JeHre MHBAIMIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 370POBbS
OpraHU30BaHO COBMECTHO C JIPYTUMH O0yJarOIMHUCS.

Jlnss  OoCBOEHUsSI JUCIUIUIMHBI B (QoHIAEC OHOIMOTEKHM U DJIEKTPOHHO-
OMOJIMOTEYHBIX CHCTEMaX HWMEETCS OCHOBHAs M JIONIOJHUTEIbHAs YydeOHas
JUTEpaTypa B BUJEC AICKTPOHHBIX TOKYMECHTOB.

B JeknmoHHBIX ayaMTOpUAX OOOPYIOBaHBI CIEHNHAIBHBIE MeCTa C
BO3MOJKHOCTBIO Pa3MEIICHHUS CTYJICHTOB Ha KPECHIe-KOISICKE M IOIKIIOYCHHUS K
AICKTPUUYCCKON CETH TEXHHUYECCKUX CPEJICTB O0yUCHHS.
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[Ipy npoBeneHWH MNPOLEAYPHl OLEHUBAHHUS PE3YJbTaTOB OOYYEHHS
MHBAIMIOB W  JUI C  OFPAHMYECHHBIMM  BO3MOXXHOCTSMH  370pPOBbS
npelycMaTpUBAEeTCsl UCIOJb30BAaHUE TEXHUUYECKUX CPEACTB, HEOOXOJUMBIX UM B
CBSI3M C MX MHJIUBHUIYaJIbHBIMH OCOOEHHOCTSIMU. [laHHBIE TEXHUYECKHUE CPEJICTBA
MOTYT OBITh TpeJCTaBIeHbl PecypcHbIM y4yeOHO-METOAMYECKUM LEHTPOM I10
00yYeHHIO UHBAJIUIOB U JIUI] C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU 370POBBS.

3.4. B cimyuae peanu3anil IUCIUIUIMHBI C MCIIOIH30BAHHEM JJICKTPOHHOTO
oOydeHMs,  JWCTAHIIMOHHBIX  OOpa30BaTEIbHBIX  TEXHOJOTHH  OOIICHHUE
00yJaroIIMXCcs W TPEIoIaBaTelsi OCYIMIECTBISIETCS B PEKUME PEaTbHOTO BPEMEHHU
OHJIAH-JICKIIMK (BeOWHApPBI), 4YaThl, BUICO-KOHPEPCHIIMH WIH OTJIOKECHHOTO
BpeMenn (Moodle, ¢opymbl, DdJEKTpOHHAs TMoOYTa, COIMAJIbHBIE  CETH,
MecCeH/Kephl). bolblIyl0o 4acTh BpEeMEHHM OOydYarollHecs CaMOCTOATEIhHO
paborator ¢ ydeOHO-MeToguyeckuMu MatepuaiamMu. CTylneHTbl  UMEIOT
BO3MOXHOCTh KOHCYJIBTHPOBAaTbCA C TIperojaBaTelieM [0 BCEM BOIPOCaM,
BO3HUKAIOIIUM B XOJI€ CAMOCTOSATEIbHOM paboThl mocpeactsoM Moodle, popymos,
AJICKTPOHHOM TOYTHI, COITMAIBHBIX CETEH, MecceHKepoB. JlocTyn oOydammxcs K
y4eOHBIM pecypcaM B PEKUME OTIIOKEHHOTO BPEMEHH, CAMOCTOSTENILHON paOOThI
OCYIIECTBIISIETCSI Y€pe3 CETh MHTEPHET B YAOOHOM IS HETO MECTe, BPEMEHU U
TEMIIE.

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHMS YYEFHOHN
JANCOUIIJINHBI

KoHnTpons © oIeHKa pe3yiabTaTOB OCBOCHHS YYEOHOW IUCHUTIIMHBI
OCYHIECTBIISIETCS pPEenojaBaTeIeM B MPOILIECCE MPOBEACHUS MPAKTHUYECKUX
3aHATHH, Tud(PEepeHIIUPOBAHHOTO 3a4€Ta, a TAK)KE BBITIOJHEHUS OOYYarOIIMMUCS
WHJMBUAYaJbHBIX 33JIaHUI, IPOEKTOB, UCCIEAOBAHUMN.

@DOopMBI 1 METOIBI KOHTPOJISL U OIICHKH PE3YJIBTATOB O0yUEHUS:

Texymuii KOHTpPOJb: TECTUPOBAHHME, KOHCIEKTUPOBAHUE, OTYETHl IO
MPAKTUYECKUM 3aHSATUSIM.

[TpomexyTOUHbBIN KOHTPOJIb: TudPEepeHIIMPOBAHHbBIN 3a4ET.
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HpI/I HGO6XOIII/IMOCTI/I HHBaJIngaM 151 JUnam C OrpaHUYCHHBIMHU
BO3MOXKHOCTAMHK  3O0POBbsI IMPCAOCTABIACTCA  OOIMOJIHUTCIBHOC BpPCMs  IOJIA
IMOATOTOBKHU OTBCTA BO BPCMA ITPOMCIKYTOUYHOTO KOHTPOJIA.
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KoHTpoJib 1 O1eHKa pe3yJIbTATOB 0CBOCHHS 00111¢00pa30BaTe1bHOM

AUCHUIINHBI PACKPBIBAKTCHA Y€PE3 NUCHUIITIUHAPHBLIC PE3yJabTaThbl,

HanpaBJieHHbIe HA ()OPMHUPOBaHUE 00IIUX U MPOdeCCHOHATBHBIX

KOMIIeTEHIIWI 10 pa3jesaM U TeMaM coJep:KaHusi yueOHOro MmaTepuaJa.

Kox u HamMeHOBaHuUe
¢dopmMupyeMbIX KOMIIETEH U

Pasznen/Tema

Tun oneHoYHbIX
MeponpHuATHH

OK 01. Bri6upatbcnocoOsl
pereHus 3ama4q
npohecCuoOHATBHON
JeSTeTbHOCTH MTPUMEHUTEIHHO K
pa3IMYHBIM KOHTEKCTaM

Pasmen 1. Temsr 1.1., 1.2
Paszmen 2. Temsr 2.1., 2.2

Paspen 3. Temsr 3.1., 3.2., 3.3
Pazmen 4. Temer 4.1., 4.2., 4.3

Pasnen 5. Temsr 5.1
Pasnen 6. Tems! 6.1, 6.2
Pasnen 7. Temsr 7.1

OK 02. Mcnons3oBaTh
COBPEMEHHBIE CPE/ICTBAIIONCKA,
aHaJlM3a U UHTEPIpETaIU
nHpopManuu u
nH(OPMALIMOHHBIE TEXHOJIOTUH

Pasnen 1. Temsr 1.2

Pasnen 3. Temsr 3.1., 3.2., 3.3

Pasnen 4. Temrr 4.2., 4.3
Pasnen 5. Temsr 5.1
Pasnen 6. Temn! 6.1., 6.2,

IUTSL BBIIIOJIHEHUS 3a1a4 Pazgen 7. Temnr 7.1.
npoheccuoHaNbHOM

IEeITENLHOCTH

OK 04. DddexTuBHO Paznen 2. Temnr 2.2.

B3aHMOHeﬁCTBOBaTB I/Ipa6OTaTB
B KOJIJICKTHBC U KOMaHIC

Pasznen 3. Temsr 3.3
Pasnen 4. Temer 4.2., 4.3.
Pasnen 6. Temsr 6.2.
Pasnen 7. Temsr 7.1

OK 07. ConelicTBOBaTh
COXPaHEHUIO OKPYKaroUIel cpeibl,
pecypcocOepexeHuIo, TPUMEHAITh
3HaHHUS 00 M3MEHCHUU KJIMMAaTa,
MPUHIIUIBI OePexKITUBOTO
MIPOU3BOICTBA, 3()(HEKTUBHO
JIEMCTBOBATHB YPE3BbIYANHBIX
CUTYaLMIX

Paznen 6. Temer 6.1
Pasnen 7. Tembr 7.1

- YCTHBIH OIpOC;
- (ppoHTANBHBIN OMIpOC;

OTICHKA KOHTPOJBHBIX
pabor;

HaOJIFOIEHHE 32 XOI0M
BBITIOJTHEHUS
1a00paTOPHBIX padoT;

OIICHKA BBITIOJIHEHUS
1a00paTOPHBIX padoT;

OIICHKA MPAKTUYECKUX
pabort (pemenus
KayeCTBEHHBbIX,
pacueTHBIX,
poheCCUOHATBHO
OPUEHTUPOBAHHBIX
3a/1ay4);

OIICHKA TECTOBBIX
3aJIaHuM;

HaOJIFOIEHUE
3a X0JI0M
BBITIOJTHEHUS
WHAUBUIYab
HBIX TIPOEKTOB
U OLICHKA
BBITIOJTHEHHBIX
MIPOEKTOB;

- HaOJII0/IEHUE M OLIEHKa

pellieHus Keic-3a1ay;

- HaOJII0/IEHUE M OLIEHKa

JIeJI0OBOM UI'PBI;

- muddepeHnupoBaHHbII
3a4eT
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