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Pabouas nporpaMma AUCLMMIMHBLI PACCMOTPEHA Ha 3acefaHuu MefarorMyeckoro
coBeta Tpowuukoro uanana PreOyY BO «YenlY» u pekoMeHOOBaHbl K
yTBepXaeHuto (npoTokon 3acegaHna Ne 7 ot 27.03.2025 roga).

Ve

ITpencenarens Ilenarornyeckoro cosera [ éz ‘ : J1.A. 3axapoBa

PaGouas mporpaMma MUCHUILIHHBEI pa3paboTaHa Ha OCHOBE (henepasbHOTOo
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
yTBepxkaeHHoro Ilpukazom Munnpocsemenuss Poccun ot 12.08.2022 N 732 u
MPUMEPHONH TMPOTPAaMMBI 1O JIaHHOW 00IIe00pa3oBaTEIbHON  TUCIIUTLINHE,
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
OBIIEOBPA3OBATEJBLHON JUCHUATIIAHBI «XUMUSI»

1.1. MecTo IMCUMNJIMHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKHU
CIEeNHAJNCTOB CPeIHEr0 3BeHa

O6meodbpazoatenbHas  gucuumuimda OYB.07  Xumusa — aBisieTcs
o0s3aTenbHONM  0a30BOM JUCHUIUIMHONW 00I1e00pa30BaTeNbHOW MNpPOrpaMMbl B
cootrBeTcTBUM ¢ PI'OC CIIO no cneunansHocTH 40.02.02 [IpaBooXpaHHUTENbHAS
JESTEILHOCTb.

1.2. llenu v mu1aHupyeMble pe3yJabTaThl 0CBOEHHS TUCIUIIINHBI
1.2.1. Hean aucuMnivMHbI

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

3apaum IUCHUNJINHBI:

1) chopMupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAHHUS XMMUYCCKHX
MIPOLIECCOB U SIBICHUH B OKPYXAIOIIEH Cpele, LIETOCTHOW HAYyYHOU KapTUHBI MUDA,
B3aMMOCBS3U U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh  YMEHHUS  COCTaBIATH  (OPMYJBl  HEOPraHUYECKHX |
OpPraHMYECKUX BEIIECTB, YPABHEHUSI XUMHYECKUX PEaKINid, OOBICHITh UX CMBICI,
MHTEPIPETUPOBATHPE3YIbTATHl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM IPOBEICHUS MPOCTCHINNX XUMHYCCKHX
AKCIIEPUMEHTATBHBIX HCCIEIOBAHUN C COOJIOJEHHEM TIpaBHJ OE30MacHOro
oOpaInieHusIC BeneCTBaMU 1 1ab0paTOpHBIM 000PYI0BaHHUEM;

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

5) chopmupoBaTh  yMEHHS ~ TPOTHO3MPOBATh  IOCJICACTBHS  CBOCH
NEATEIbHOCT WU XUMHWYECKHX TMPUPOAHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX
ITPOLIECCOB;

6) chopmMupoBaTh NOHUMAaHNE 3HAYMMOCTH JOCTHKCHUN XUMHUECKON HAYKH
Y TEXHOJIOTUH ISl Pa3BUTHS COLMATILHON U MPOU3BOJICTBEHHOM cdep.
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1.2.2.

Ili1anupyembie

pe3yJIbTaThl

0CBOCHMUA

001eodpa3oBaTeIbHOM

qucUIIAHBI B c0oTBeTCTBUHM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Koa u HauMeHOBaHuUe

HJ'laHl/lpyeMl)le PeE3yJabTAaThbl 0OCBOCHUS THUCHHUIIIIMHBI

CIOCcOOHOCTh WHUIIUAPOBATH,
TUTAHUPOBATh U CaMOCTOSITEITHHO
BBITIOJTHSIT TaKyIO JICATEIbHOCTD;
- MHTEPEC K paszIMyHbIM cdepam

npohecCuoHATBHOU
NEeSITETHHOCTH, OBnaneHune
YHUBEPCATbHBIMHU y4eOHBIMU
MO3HABATCIIbHBIMUA  JCHCTBUSAMU:
a) 0azoBble JOruYecKue
nelcTBHA:

- CaMOCTOSITEJIBHO
dhopmyaupoBaTh u
aKTyallu3UpOBaTh npobiemy,

paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIIECTBEHHBIN
IpHU3HAK WM OCHOBAaHHUS IS
CpPaBHEHHMs, KIacCU(PHUKAIUU U
000011IeHN;

- OTIPEIeINATh
IEITEILHOCTH,
napaMeTpsl U
JOCTHIKEHMS,

- BBISBJIATH 3aKOHOMEPHOCTH U
IPOTUBOPEUHS B
paccMaTpUBAEMBIX SBJICHUSIX;

- BHOCUTh  KOPPEKTHBBl B
IEITENBHOCTD, OLIEHHBAThb
COOTBETCTBHUE pe3yabTaToOB
LIETSIM, OLIEHUBATh PUCKHU
MMOCHEACTBUN NEeITEILHOCTH;

eI
3aJaBaThb
KPUTEPHH  UX

(popmupyembIx Oo0mmue JucuunMHapHble

KOMIIeTeH I (mpeaMeTHbIE)
OK 01.Bb16upats B 4acTH TPYAOBOIO | - BIAJAETh CUCTEMOM XMMUYECKUX
CIOCOOBI peLIeHUs BOCIIUTAHUSA: 3HAHUM, KOTOpas  BKJIKOYACT:
3a1a4 - TOTOBHOCTB K TPYZAY, OCO3HAHHE | OCHOBOMOJIArarouue MOHATUS
npo¢ecCuoHaIbHON IIEHHOCTH MacTepCTBa, | (XAMUUECKHI  DJIEMEHT, aTOM,
NeSATEIIbHOCTH TPYyI0JIIO0HE; AJIEKTpOHHAst 000JI0YKa aToMa, S-,
MIPUMEHUTEIBHO K - TOTOBHOCTh K  aKTHBHOW |p-, O-3J€KTpOHHBIE OpOHTAIH
pa3IMYHbIM NEeSITEIbHOCTH TEXHOJIOTMYECKOH | aTOMOB, VIOH, MOJIEKYJIa,
KOHTEKCTaM U COLMAJIbHOW HANpaBJIEHHOCTH, | BAJIEGHTHOCTb,

ANEKTPOOTPULIATENBHOCTD,
CTETNeHb OKHUCIIEHUS, XUMUYecKast
CBf3b, MOJb, MOJISIpHas Macca,
MOJISIPHBIA  00BEM, yIJIePOTHBIN
CKEJIeT, (byHKIIMOHATBHAS
rpynma, pagukaiz,  HU30Mepus,
M30MEpPbI, TOMOJIOTUYECKUI PAL,
TOMOJIOTH, YIJIEBOJIOPO/IBI,
KHUCJIOPOJI- M a30TCOJeprKalue
COeIMHEeHUS, OHMOJIOrHYeCKU
aKTUBHBIE BellecTBa (YrjaeBOJBI,
JKHPBI, OeIKm), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCNMHEHUS, KpHUCTaTHYecKas
pelieTka, THUIMbl  XUMHYECKUX
peaxiuit (OKHCITUTENBHO-
BOCCTaHOBUTEJIbHbIE, 9K30-U
SHIOTEPMHUUYECKUE, peaximn
HOHHOTO  OOMEHa), pacTBOp,
AIIEKTPOJIUTHI,  HEDIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAS
JUCCOLIAIINA,
BOCCTaHOBUTEb,
XUMHUYECKON
XUMHYECKOE
TeOpUu U
XUMHYECKOTO
OpraHNYeCKHUX
byrneposa,

OKHCIIUTECb,
CKOPOCTh
peaxIum,

paBHOBECHE),

3aKOHBI  (Teopus
CTPOEHUS

Bemects  A.M.
Teopus
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- pa3BUBaTh
MBIIIICHUE npu

YKU3HEHHBIX TTPOOIIeM
0) 0a3oBbIe HCCIEA0BATENbCKHE
JelCTBHA:

- BJIaJIeTh HaBBIKAMH Yy4eOHO-
HCCIIEIOBATENBCKON U MPOEKTHOM
JEeSITCILHOCTH, HaBBEIKAMH
paspernieHus npooseM;

- BBISIBJISITD
CJICICTBEHHEIC

aKTyaJIu3UupOBaAThH 3amavy,
BBIIBUTaTh TUTIOTE3Y ee
pelieHus, HaXxOJIUTh apryMEHTHI
IJIg  JOKaszaTeJbCTBA  CBOUX
YTBEPKICHHI, 3a7aBaTh
rnapameTphbl u KpUTEPUHU
peleHus;

- aHAJIM3UPOBATH TOJTYYCHHBIC B
XoJ1e perieHus 3aJa4u
pe3ybTaThI, KPUTHYECKH
OIIEHUBATh WX JOCTOBEPHOCTb,
MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCIIOBHSIX;

- YMETh TIEPEHOCUTHb 3HAHHS B
MO3HABATEIIbHYIO u
MPAKTUYECKYIO obnactu
JKU3HEAEATEILHOCTH;

- YMETb WHTErpUPOBATH 3HAHUS
u3 Pa3HBIX MPEAMETHBIX
o0Onacreii;

- BBIIABUTATh HOBBIE  HJIEW,
npeiaraTh OpUTHHAJIbHBIC
MOAXOAbl U PEIICHHUS;

- CITOCOOHOCTH X
HCTI0JIb30BaHUS B
MO3HABATENILHOM U COIMAJIbHOM
MPAKTHKE

KpeaTHUBHOE
peleHun

MIPUYUHHO-
CBA3U u

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

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

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

MIPEMETOB;
yMETh HCIIOJIB30BATh
HaMMEHOBaHUS XUMHYECKUX
COCIMHEHUN  MEXIYHapOJIHOTO
cor03a TEOPETHYCCKOU 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, IHUThEBAasI coJa |
IPYTHUX), COCTABIATH (HOPMYIIBI
HEOPraHUYeCKUX U
OpraHUYEeCKUX BEIIIECTB,
ypaBHEHUs XUMUYECKUX
peakiuii, OOBSICHITh MX CMBICI;
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MOATBCPXKIAATH XapaKTCPHLBIC
XUMHUYECKHAE CBOWCTBA BEIIECTB
COOTBCTCTBYIOIIMMHA
SKCIICpUMCHTAMU U 3allMCAMHU
YpaBHEHUH XUMHYECKUX
peakuuii;

YMCTb YCTaHaBJIMBATb
MPUHAIICKHOCTD HN3YUYCHHBIX
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 KPUCTALTHYECKUX PEIICTOK
BEIIECTB; KJ1accu(pUIMpoOBaThH
XUMUYECKHE peaKkiuu;
chopMuUpOBaTh MIPEACTABJICHHS: O
XHUMHYSCKOM COCTaBJIAIONICH
€CTECTBCHHOHAYYHOW  KapTUHBI
MHpa, PO XUMHUHU B TO3HAHHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMUPOBAHMHM  MBIIUICHHS |
KYJIbTYpbI JINYHOCTH, ee
(GyHKIMOHAIBHOW T'PaMOTHOCTH,
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,
XapaKTEPU3YIOLIUX BEIIECTBA C
KOJIMYECTBECHHOM CTOPOHBI:
Maccel, oObeMa (HOpMallbHbIE
YCIIOBHUSI) Ta30B, KOJMYECTBA
BCIICCTBA; HCIIOJIB30BATh
CHCTEMHBIC XHMHYECKHE 3HAHUS
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KOITA Ne

JUIsL  TPUHATUSA ~ PEIICHUM B
KOHKPETHBIX JKU3HEHHBIX
CUTYyalUsIX, CBSI3aHHBIX c

BCIICCTBAMHU U UX ITPUMCHCHHUEM

OK 02. Ucnonp3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
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
0011eCTBEHHO I MIPaKTHKH,
OCHOBAaHHOTO Ha Jraore
KYJbTYD, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MeECTa

- COBEpUICHCTBOBAHUE S3BIKOBOM
U YUTATEeNIbCKOM KYNbTYpPhl Kak

CpeacTBa B3aUMOJIEHCTBUA
MEXIy JIOABMH U  TIO3HAHUS
MHpA;

- OCO3HAaHME IIEHHOCTH HAYYHOU
JIESITEILHOCTH, 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, BbIOMpast
ONTUMAJIBHYIO bopmy

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

QIBJICTHJIBI, Kpaxmall, YKCYCHYIO
KHCIIOTYy, JieHaTypanusi OeTKoB
IpH  HArpeBaHWW,  I[IBETHHIC
peakiuu  OENKOB; MPOBOJUTH
peakiuu HOHHOTO oOMeHa,
OTNpEeNeNnaTh  Ccpeay  BOJHBIX
pacTBOpOB, KayeCTBEHHbIE
peakuuu Ha cynbdar-, KapooHat-
U XJOpUA-aHUOHBI, HAa KAaTHOH
aMMOHHS; pemiartb
SKCIIEPUMEHTAJIbHBIE 3a7aud IO
TeMaM "MeTtamibr" u
"Hemeramibl'") B COOTBETCTBUU C
paBUJIaMU TEXHUKH
0€301acCHOCTH TIPU OOPAIEHUH 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(pOpPMAIIMIO, TONy4aeMyl U3
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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DU

depiepanbHOE rOCYIAPCTBEHHOE OIOKETHOE
00pa3oBaTeIbHOE YUPESIKICHUE BBICIIETO 00pa30BaHUs
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Pabovast mporpamMma IUCIHATUTHHBI
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Bepcus nokymenra - 1

crp. 9 u3 26

Ilepsblii sx3eMILIAp

‘ KOIIUA Ne

MMPEACTABJICHHA U BU3yaJIN3allUU;

- OIICHMBAaTh JIOCTOBEPHOCTH,
JCTUTUMHOCTh HH(pOpManwm, ee
COOTBETCTBHE  MPABOBBIM U
MOPAIBHO-ITUYECKHUM  HOpMaMm;
WCII0JIb30BaTh CpencTBa
MH(OPMaLIMOHHBIX "
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B peleHnu
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
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 NPOBOAUTHL PACUCTHI I10

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

CHUCTEMHBIE XMMHWYCCKHE 3HaAHUA

JUISL  TPUHATUS ~ PEIIeHWH B
KOHKPETHBIX JKU3HEHHBIX
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 HaBBIKAMHU Y4eOHO-
HCCIEN0BATENBCKON, IMPOEKTHOMN
U COLMAIbHOM JIeSITEIHLHOCTH;
OBjaseHue YHUBEpPCAJIbHBIMH
KOMMYHUKATHBHBIMU
NefCTBUSIMH:

0) coBMeCTHas 1eITeJILHOCTD:

- TIOHUMAaTh W HCIIOJL30BaTh
[IPEUMYLIECTBA KOMAHIHOM U
WHAUBUIYabHON pabOTHI;

- IPUHUMATh LEIU COBMECTHOU
JEATEIIbHOCTH, OPraHU30BbIBATH
U KOOPJIMHUPOBATH NEUCTBHUS IO
€e  JOCTH)KEHUIO: COCTaBIIATh
IUIaH JEUCTBUM, paCIpEIesaTh
ponrM ¢ y4eTOM  MHEHUH
YYaCTHUKOB o0CcyXaaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

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

HarpeBaHuu, MOJyYeHHE 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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KOITA Ne

- 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 JPYrux JIoAed MpH
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. CopeiictBoBath | B 00sacTn  3K0J0rm4yeckoro | chopMupoBaTh NPEACTABICHUS: O
COXpaHEHUIO BOCIIMTAHUS: XMUMHUYECKON 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|(QOPMHMPOBAHUU  MBIIUICHUS U
IIPUHLIMIIBI COCTOSIHUE IIPUPOJIHON U | KyJIbTYpBI JMYHOCTH, ee
OepeKIMBOrO COLIMANIBHOM cpenibl, OCO3HaHHE | PYHKIIMOHAIBHOM I'pPaMOTHOCTH,
IIPOU3BOJICTBA, rJ100aJIbHOTO Xapakrepa | HeoOXOAMMOM A peleHus
3pPEeKTUBHO JKOJIOTUYECKUX po6iieM; | TpaKTUYECKUX 3a1a4 U
NEVCTBOBATH B IUTAHUPOBAHHUE U OCYIIECTBJICHHUE | SKOJIOTMYECKH  00OOCHOBaHHOTO
YpE3BbIYAHBIX JNEUCTBUM B OKPYXKAlOLIEH CPEle | OTHOUIEHUS K CBOEMY 310POBbLIO
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 JKHUBBIC
MMPpEAIIPUHUMACMBIX ﬂeﬁCTBHﬁ, OpraHru3MbI OIIPCACIICHHBIX
mpeaoTBpallaThb Ux; BCIICCTB, IIOHUMasd CMBICJI
- pacuupenue OIIBITA | TOKA3aTEeIIA MpeaeIbHON
JEATEIBHOCTH  DKOJIOTMYECKOMH | JOIMYCTUMOM KOHIUEHTPALIMHU
HaIpaBJICHHOCTH, OBJIAJICHUEC
HaBBIKAMU yueOHo-

HCCIEA0BATENbCKOM, IPOEKTHOMN
M COIIMAIIbHOM ACATSIBHOCTH,

2. CTPYKTYPA U COAEP KAHUE IJUCHUITJINHbI

2.1. O0beM TUCUMIITIMHBI U BUABI Y4eOHOH padoThI

Buna yueoHoii padoThI

O0neM yacoB

IIpomeskyTounas arrecrauus {uddepenunopoBannblii 3auer(2 CEM.)

MakcuMajJbHas yueOHasi Harpy3ka (Bcero) 106
O0s13aTe/bHAsA ayAUTOPHAsA yyeOHAsA HAarpy3ka (Bcero) 72
B TOM YFHCIIE:

OcHOBHOe cojiepxkaHue

TeopernuecKue 3aHATHS 56
[IpakTHUecKre 3aHATUS 12
IIpodeccnoHATILHO-OPUEHTUPOBAHHOE COlEPsKaHUe

TeopeTnyeckue 3aHATUA

[IpakTHueckue 3aHATUS

CamocTosiTeIbHAs PaboTa obyyaroLmxcs 34

2.2. TemaTu4eckuii JIaH U coepKaHue JUCUUIIMHBI <« XUMUSI»

Conepxxanue y4eOHOro Marepuasa
(ocHOBHOE U PO ecCHOHATBHO-
OPHEHTHPOBAHHOE), JIA00PATOPHbIC U
NPaKTHYeCKUe 3aHATHUSI, TPUKJIATHOMH
MOAYJIb (NPH HAJTHYHMH)

HanmenoBanue
pa3aesioB U TeM

O0bem | ®opmupyembie
YacoB | KOMIIETEHIUH

OCHOBHOE COJEP/KAHUE

Pa3nes 1. OcHOBBI CTPOEHHSI BelleCTBa 10

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

XUMHUYECKUN  AJIEMEHT.  DJIEKTPOHHAS
koH(purypanus artoma. Kiaccudukamms

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

XUMUYECKOH CBsI3U (KOBAJICHTHAS, HOHHAS,
METaJUTMYECKasi, BOJIOPOJHAS) U CHOCOOBI
ee 00pazoBaHus

IIpakTHYeckne 3aHATHS 2

Pemenne 3amaHmii Ha HCIOJIB30BaHUE
XAMHYECKOM CHMBOJHMKH MW Ha3BaHHHU
CoeqUHEHNN o HOMEHKJIAType
MEXIYHAPOJHOTO COI03a TEOPETUUYECKOUN U
NPUKIAAHON XUMHUM W  TPUBHAIBHBIX
Ha3BaHMH IS COCTaBJIICHUS XUMHUUYECKHX
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 n
MEPUOJIMYECKUM  HM3MEHEHHUEM  CBOWMCTB
XHUMHYECKUX DJIEMEHTOB U MX COCIUHCHUH
B COOTBETCTBHUH c MMOJIOKEHUEM
Ilepnonueckoil CUCTEMBL.

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

OcCHOBHOE CO/Iep:KaHue 2 OK 01
[lepuonuueckas cucreMa XUMHYECKUX 2 OK 02
3JIEMEHTOB JI.1. Menneneena.
O®Ouznyeckui  cmbicn  [lepuoandeckoro
3aKOHa J.. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHHUS  CBOICTB
XUMUYECKUX 3JIEMEHTOB, 00pa3yeMbIX UMU
IOPOCTBIX M  CIOXHBIX  BEIIECTB B
COOTBETCTBUU c I0JIOKEHUEM
XMMMUECKOT0 31eMeHTa B [lepnoanueckon
cucreme. MUpOBO33pEHYECKOE U HAYYHOE
3Hauenue Ilepuoguueckoro 3akona JI.W.

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

IIPAKTUKO-OPUCHTUPOBAHHBIX
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crp. 13 u3 26 TlepBbrit sK3eMIUIIP

KOITA Ne

TEOPETUUECKHAX 3aJaHui Ha
XapaKTEPHU3alUI0 XUMHYECKUX 3JIEMEHTOB
«Meramndeckue /  HEMETATUYCCKHE
CBOMCTBA, JNEKTPOOTPULIATEIIBHOCTD
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

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

IlpakTnyeckune 3aHATHS

KonuuyecTBeHHbIE OTHOIIEHUS B XUMHHM.
OCHOBHBIE KOJIMUYECTBEHHbIE 3aKOHBI B
XMUMHUM M pacyeTsl MO YypaBHEHUSAM
XUMUYECKUX peakuuid. MoJb Kak eluHHIA
KoJIn4YecTBa BeulecTBa. MoJsipHas macca.
3aKOHBl COXpAaHEHHs MacChl M SHEPIrHH.
3akoH ABoraapo. MousipHblif  00beM
ra3oB. OTHOCHTENbHAs IUIOTHOCTH Ia30B.
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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KOITA Ne

oOME€Ha IyTeM COCTaBJIEHUS UX IOJHBIX U
COKpPAILLEHHBIX  HOHHBIX  ypaBHEHHIl.
KucnotHo-ocHOBHBIE peakuuu. 3ajaHus
Ha COCTaBJICHUE MOHHBIX PEAKIUN

Pazjnen 3. Ctpoenue u

cBOlicTBa HECOPraHNIECKUX BEUICCTB

14

Tewma 3.1.
Knaccudukanus,
HOMEHKJIaTypa "
CTpOCHUE
HCOPraHNM4CCKUuXx
BEIIECTB

OcHoBHOE COACPIKaHUE

OK 01

[Ipeamer HEOPraHN4eCcKou XUMUH.
Knaccuduxanus HEOPTraHNUYECKUX
BemiecTB. [IpocThie U CIOXKHBIE BEIIECTBA.
OCHOBHBIE KJIACCHI CJIOKHBIX BEIECTB
(OKCHIBI, THUAPOKCHIBI, KHCIOTHI, COJIH).
B3anMocCBsI3b HEOpPraHMUYECKHX BEIIECTB.
ArperaTHblie COCTOSTHHS BEIIIESCTBA.
Kpucrannmaeckue u amop(dHbie BemecTna.
Tumer KPUCTAJUTHYECKIX peIeToK
(aTromHas, MOJIEKYJIIpHas, MOHHas,
METaJTHYECKast).

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
HEOPraHMYECKHX
BEIIECTB

OcHOBHOE 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 3alIUThI METAIIOB 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

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYeCKHX  BeleCTB  (OKCHJOB,
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.

Nnenrudukarms HEOPTaHUYECKUX

BEILECTB C HCIIOJIb30BAHUEM 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 coep:KaHUe 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.

XUMHUYECKOE CTPOCHHE Kak MOPSIOK
COCIMHEHUSI aTOMOB B MOJIEKYJIE COTJIaCHO
UX B&JIEHTHOCTU. OCHOBHBIE MOJIOKEHUS
TEOPUHU XUMHUYECKOTO CTPOEHUS
OPraHN4YeCKUX COEOUHEHUN AM.
byrtneposa. YraepoaHsli CKeJeT
OPraHMYEeCKOM MOJIEKYJbl. 3aBUCUMOCTh
CBOMCTB  BEIIECTB OT  XHMHUYECKOIO
CTpOeHHUs MOJIeKyJl. I30MepHst U1 ©30MepHI.
Ilonstne o QYHKIMOHAIBHON TpymIe.

Pagukan. [lpuHumnel — KinaccupuKanuu
OpraHUYeCKUX COCIMHECHUN.
MexnayHapoaHas HOMEHKJIaTypa 51
IIPUHLUAINBI HOMEHKJIATYPbl OPraHUYECKUX
COCIVIHCHUN. IlonsTue 00
a30TCOACPIKALUX COCIMHEHMUSIX,
OMOJIOTUYECKM  aKTUBHBIX  BeIIEeCTBax
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(yrmeBomax, kupax, Oenkax u [p.),
BBICOKOMOJIEKYIISIPHBIX COCIIMHEHUSIX
(MOHOMED, OJMMED, CTPYKTYPHOE 3BEHO)
IIpakTHyeckHe 3aHATHSA 2
Howmenxknarypa OpPraHUYECKHUX
COCIIMHEHU I OTIENBHBIX KJIaCCOB
(HachIIIEHHBIE, HEHACHIICHHbIE u
apOMaTHYEeCKHE YTIICBOJIOPOJIBI, CIUPTHI,
(beHobl, QITbJICTU/IBI, KETOHBHI,
KapOOHOBbIE KUCHOTHI U Jp.) CocTaBieHue
MOJIHBIX W COKPAICHHBIX CTPYKTYPHBIX
dhopmyn OpTraHUYECKUX BEIIIECTB
OTNENBHBIX ~ KJIACCOB,  HCIIONB3YySd  HX
Ha3BaHUSI 1O  CHUCTEMaTHYECKOW W
TPUBHAJILHON  HOMEHKJAType (PTHIICH,
alleTHUJIEH, TJIMLIEPUH, ¢benoun,
dbopmanpaerus, yYKCyCHast KHCJIOTA,
rmiuH). Pacdetsl mpocTeimeit hopmyIbl
OpraHMYECKOM MOJEeKYIbl, HCXOAd U3
3JIEMEHTHOTO0 cocTana (B %)

Tema 4.2. CsoiicTBa
OpraHUYECKUX
COEOUHEHUN

OCHOBHOE CO/Iep:KaHue 18 OK 01
DU3NKO-XUMHUYESCKHE CBOMCTBa 6 OK 02
OPraHMYeCKUX COCIUHEHUU OTIEIbHBIX OK 04
KJ1acCOB (0OCOOCHHOCTH KJIacCU(PHUKAIUUA U
HOMEHKJIaTypPbI BHYTPH KJjacca;
TOMOJIOTHYECKHI psx U obmas (opmyina;
HU30MEpHs; dbuznveckue CBOICTBA;
XUMHUYECKUE CBOICTBA; CIIOCOOBI

TIOJIy4YCHUS1): TPEIENIbHBIC YTIICBOIOPOIbI
(ankanpl W nWKIOankaHbel). [opeHue
MeTaHa KaKk OJMH M3  OCHOBHBIX
UCTOYHUKOB TEIUIA B IPOMBIIUICHHOCTH H
OBITY. CsoiicTBa MIPUPOTHBIX
YIIEBOJIOPOJIOB, HAXOXKICHHUE B IPUPOJIE U
MPUMEHEHHE aJIKaHOB;

— HempeaenbHble (AJKEeHbI, AalKUHBI U
ATKAICHBI) u apoMaTHUYeCKue
yraeBoaopoasl. ['opeHue aierusiaeHa Kak
HMCTOYHHUK BBICOKOTEMIIEPATypHOTO
TUIAMEHH TSl CBAPKU U PE3KU METAJIOB

—  KUCJOPOJCOJIEpKallie  COCeIUHEHUS 6
(ciupThI ¥ (hEeHOITBI, KAPOOHOBBIE KUCTIOTHI
U 3(hUpHl, ambACTUABl U KETOHBI, >KUPBHI,
yraeBoabl). l[lpakThyeckoe mpHUMEHEHHUE
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STWJICHTJIUKOJISA,  TJIMIepuHa,  (eHona.
[Ipumenenue dbopMmanbaeruaa,
arneTalpJeTuaa,  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 HAIPaBJICHHE €r0
HCIIOJIb30BAHMS.

I'enernueckas CBsI3b MEXKIy Kiaccamu
OPraHNYeCKUX COCTMHEHUMN

CBolicTBa OpraHMYECKUX COCIUHEHUH
OTIENbHBIX KJIAccoB (TpUBHAIbHAA H
MeXAyHapoaHas HOMEHKJIATypa,
XUMHYECKHE CBOIICTBa, CHocoObl
MOJy4YeHUs): TpeAeiibHbIe (aKaHbl W
IUKJIOATIKAHbl), HEMpeaebHbIe (aIKEHBI,
QIKUHBl U aJIKaJUeHbl) U apOMAaTUYECKHE
yIIA€BOAOPOAbI, CHUPTHI W (PEHOJBI,
KapOOHOBBIE  KHUCIOTBI M 3(UPHI,
anbleruibl U  KETOHBl, AaMHHBI H
AMUHOKHCIIOTBI,  BBICOKOMOJIEKYJISIPHBIE
coelMHEHUs. 3aJaHus Ha COCTaBJIEHUE
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 COCIMHEHMUSL.
[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. Poisb
OpraHM4ecKOM  XMMHUHU B  pELICHUU
po0eM MUIeBOM 6€30MacHOCTH

OK 02
OK 04

Ponb opraHuveckoil XMMHH B PEUICHUU
npo0JIeM SHEpPreTU4ecKoi 0e30MacHOCTH,
B Pa3BUTHHM MEIMIMHBI, CO3AHUHA HOBBIX

© ®rBEOY BO «Uenl'Y»




DU

Muno6pHayku Poccun

@enepanbpHOE rocy1apCTBEHHOE OI0KETHOE

00pa30BaTeIbHOE YUPEHKICHUE BBICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctseHnsiii yausepeute» (PI'BOY BO «Uenl'Yy»)
Tpowurkuii pumman

PaGouas nporpamMmma JUCHUIUIMHBL

OV /b.07 Xumus
Cnenmansaocts 40.02.02 ITpaBooxpaHHTEIbHAS AESTENEHOCTh
Bepcus nokymenTa - 1 ‘ ctp. 18 u3 26 IlepBslii sK3eMILISIP ‘ KOITU S Ne

MaTepHaioB, HOBBIX UCTOYHUKOB HHEPTUU
(anbTEepHATUBHBIE HUCTOYHHUKU DHEPTHUH).
OmnacHOCTh  BO3JCHCTBUS HA  JKUBBIC
OpraHuW3Mbl ~ OpPraHMYECKHUX  BEIIECTB
OTACNBHBIX  KJIAaccoB  (YIJIEBOJOPO/IBI,
COUPTHI, (PEHONBI,  XJIOPOPTAaHUYECKUE
MIPOU3BOIHBIE, ATTBJETHIBI U JIP.), CMBICI

IIpakTHYecKHe 3aHATHS 2
“Unentuduxarus OPraHUYECKUX
CoeqUHEHNN OTIICIILHBIX KJIaccoB”
Wnentuduxarms OpTraHUYECKUX
COCIMHEHUN OTAETBHBIX KJIacCOB (HA
npumMepe aJTbJICTU/IOB, Kpaxmana,
YKCYCHOM KHUCIIOTBI, O€IKOB M T.I.) C
WCTIONIb30BAHUEM MX (DU3HKO-XUMHYECCKUX
CBOMCTB M XapaKTEpPHBIX KaueCTBEHHBIX
peakumii.  JleHarypauuss ~ Oenka  TpHu
HarpeBaHuu. lIBeTHble peakuuu OENIKOB.
Bo3HHKHOBEHNE aHATUTHYECKOTO CUTHAja
C TOYKU 3pEHHUS XUMHUYECKHX IPOLIECCOB
MpU MPOTEKaHUHM KAaueCTBEHHOU peakluy,
MO3BOJIAIOILEH UICHTU(PUIIUPOBATD
peJJI0KEHHbIE OPraHMYECKUe BEIIECTBA

Paznen 5. Kunernueckue )/ | TepMOAUHAMUYECKHUE 2
3aKOHOMEPHOCTH MPOTEeKAHUS XUMHYECKUX PeaKIuii

Tema 5.1 OcHOBHOE coJiep:KaHue 2 OK 01
CkopocTh CKOpOCTh peakiuH, €€ 3aBUCHUMOCTh OT 2 OK 02
XUMHYECKUX pPa3TUYHBIX (bakTopoB: MPUPOIbI

peaxiuii. pearupyronmx BeIIeCTB, KOHIECHTPALUU

XuMu4eckoe pearupyronmx BelIecTB, TEMIEpaTypbl U

paBHOBECHE IJIOMIAM  PEAKIIMOHHOW  IMOBEPXHOCTH.

TennoBbie 3¢ deKTh XUMHUYCCKUX
peakiuii. DK30- U SHAOTEPMHUYECKUE,
peaKIuu.

OOpatuMocTh  peakiuil. XUMHUYECKOe
paBHOBECHME M €r0 CMEILIEHHE IO
JNENCTBUEM pa3IMYHBIX (baxTOpoB
(KOHILIEHTpAIHsI peareHTOB UM MPOJYKTOB
peakuuy, JaBICHUE, TeMIEeparypa) sl
CO3/1aHus ONTUMAaJIbHBIX YCIIOBUM
NIPOTEKAHUST  XMUMHUYECKUX  IPOLIECCOB.
[Tpunnun Jle [Hlartense.

Pa3nes 6. PacTtBopsl

Tema 6.1. ITonarue o \ OcHOBHOE coJiep:KaHue 2 OK 01
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pacTBopax

PacTBOopeHrne Kak (HU3UKO-XUMHUYECKHMA
npoIiecc. PacTBOpBHI. Crioco0sr
IPUTOTOBJICHUS pacTBOpPOB.
PactBopuMOCTS. MaccoBas JI0JIs
PacTBOPEHHOIO BEIIIECTBA. CmbIcn
MOKa3aTelnss  HPelJelbHO  JIONyCTUMOM
KOHLIEHTPAllMU M €ro HCIOJIb30BaHUE B
OLIEHKE DKOJIOTMUYECKON OE€30MaCHOCTH.
IIpaBuna ’KOJOTUYECKU LIEIECO00Pa3HOTO
MoBeAGHUs B OBITY U TPYAOBOH
NEeSITEIbHOCTH B II€JIIX COXPaHEHUsI CBOETO
30pOBb M OKpYXKArolled NPUPOTHOU
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 pPacTBOPOB

OCHOBHOE CO/Iep:KaHue

2 OK 01

IlpakTnyeckmne 3aHATHSA

2 OK 02

«[IpuroroBieHne pacTBOPOBY.
[IpuroroBiieHKe  PacTBOPOB  3aJaHHOMU
(maccoBo#t, %)  KoHUeHTpauuu  (c
PaKTUKO-OPHEHTHPOBAHHBIMU
BOIPOCAMHU) ¥ OMNpPEJACICHUE  CPEe.bl
BOJIHBIX PAaCTBOPOB.

Pemienne 3amau  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
MIPOU3BO/ICTBEHHOMN
JeATebHOCTH
YeJoBeKa

IIpogeccuoHaILHO-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  MEIUIIMHBIL.
[IpaBuna moucka U aHaauM3a XUMHUYECKOMU
nHOpPMALIUKA W3 PA3TUYHBIX HNCTOYHHKOB
(HayuyHas u ydyeOHO-HaydHas JTUTepaTypa,

CpeAcTBa MaccoBOM WHGOpPMAalUHU, CETh

2 OK 04
OK 07
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Wurepner).
IIpakTnyeckue 3aHATHS 2
[Touck m aHanMM3 KEMCOB O MPUMEHEHUU
XUMHUYECKUX BEIIECTB M TEXHOJOTHH C
ydgeroM Oyaymiedt  npodeccuoHaIbHOM
NESTETPHOCTH TI0 TEMaM: BaKHEHIHe
CTPOUTEILHBIE MaTepuabl,
KOHCTPYKIITMOHHBIE MaTepuasbl, KpPacKH,
CTEKJIO, KepaMHKa, MaTepuaybl Ul
ANIEKTPOHUKH, HaHOMAaTepHaIbI,
TEKCTHJIbHBIC BOJIOKHA, UCTOYHUKHA
SHEPTHH, OPTraHUYECKHEe M MHUHEpaIbHBIE
ynoOpeHusi, JIeKapCTBEHHbIE BEIECTBa,
OBITOBasT XUMHMSI.

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

Bcero: 12

3. YCJOBUS PEAJIM3AIIMU PABOYEM ITPOTI' PAMMBbBI
JAUCHOUIIJINHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJTbHO-TEXHUYECKOMY
oldecrneyeHHuIo

KabuHeT ecTeCTBEHHOHAy4YHBIX JUCHUIUIMH - YydeOHas ayJIuTopus s
IPOBEACHUS 3aHIATUI BCEX BHUJIOB, TPYIIIOBBIX U MHAMBUIYaIbHbBIX KOHCYJIbTALlUM,
TEKYIIETo KOHTPOJIs U MpoMexxyTouHon arrectaruu Ne 112 (457100 YensOunckas
0011., r. Tpoutik, yi. OkTsopbckasi, 11.79).

OcHoBHOE 000py0BaHME: yueOHas U CleMATM3UpPOBaHHAs MeOelb, yueOHast
JI0CKa, aBTOMAaTU3WPOBaHHbIE paboure MecTa g OO0ydYarolUXCs C JOCTYNOM K
MHTEPHET pecypcam, pabodyee MeCTO MpenoaaBaTeis, 000pyI0BAHHOE C BBIXOJOM B
ceTb MHTEpHeT.

Texnudyeckue  cpeacTtBa  OoOyueHuss Il TPOBEACHUS  3aHATHUM:
MYJIbTUMEAUNHBIA KOMIUIEKC MOPTATUBHBIN (HOYTOYK, IEMOHCTPAIMOHHBIN JKpaH,
MIPOEKTOP).

YuyeOHo-MeToIuUecKast JTOKYMEHTAIUsA: TOCOOWs, IUTaKaThl, HAIVISATHBIA U
pa3gaToOYHbIN MaTepuall.
[Tporpammuoe ob6ecneuenue: Ubuntu Linux (GNU GPL) (cpok aeiictBus
JUIeH3un: beccpouno)), cucrema JIO «Moodle» - cBoboHO
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KabuneT 11 caMocTosATeIbHON MTOATOTOBKH 00yJarOuXCs

KaOuner nHpopMaTuk (KOMIBIOTEPHBIN Kiacc), yueOHas ayautopus Ne214
(457100 YensOunckas obnactp, r. Tpoutk, yia. OxktsaOpbckas, 1.79)

OCHOBHOE 000py/IoBaHWe: yueOHas U CrienMaTu3upoBaHHas MeOenn, yueOHas
JIOCKa, CTEHJbI, TaOJIUIIBI MO MaTeMaTHKe, Y4eOHO-HarisJHOe mocobue, pabouee
MECTO TIpernojiaBareiisi, OOOPYJAOBAaHHOE KOMITBIOTEPOM C BBIXOJIOM B CETh
HNnTepHer.

nporpamMmmHoe obOecneuenue: Windows 8.1 Pro (cpok nelcTBusi JUIIEH3UU:
6eccpouno), Microsoft Office npodeccronanbupiit 2013 (cpok AeUCTBUS TUICH3UU:
oeccpouno) Kaspersky Endpoint Security Crangaptasiii Russian Edition - JloroBop
Ne K-0054-P ot 19.01.2022.

CIIC Koncynpraut Ilmoc, moroBop Ne K-2398 ot 27.12.2024 (cpok
aevicteus: no 31.12.2025).

HeorpanuwdeHHbId  JOCTYIT K  3JICKTPOHHO-OMONMOTEYHBIM  CHCTEMaM
(3JIeKTPOHHBIM OHMOJIMOTEKaM), K AJIEKTPOHHOU HHGOPMAIMOHHO-00pa30BaTeIbHON
cpele By3a, K COBPEMEHHBIM TNpoQeCcCHOHANBHBIM  0a3aM  JaHHBIX W

MH(OPMAIIMOHHBIM CIPAaBOYHBIM CHUCTEMaM

3.2. AudpopmanmonHoe odecneyenue 00yueHus
OcHoBHas JuTepaTypa

1. AxmenoBa, T. V1. Xumus : yue6Hoe nocodue / T. 1. Axmenona. - Mocksa : MOIT
PT'VII, 2023. - 192 c. - ISBN 978-5-00209-042-6. - TekcT : anmekTponHbiid. - URL:
https://znanium.ru/catalog/product/2137492
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2. Kanamnukosa, JI. B. Xumus : yue6Hoe noco6ue / JI. B. Kanamnukosa ; mon pen.
npod. JI. II. ITIpokodreBoii. - 2-¢ usn., crep. - Mocksa : ®JIMHTA, 2017. - 107 c.
- (BBemenme B cmemmanbHOCTR.) - ISBN 978-5-9765-2700-3. - Tekct
anexkTpoHHbIN. - URL: https://znanium.com/catalog/product/1088952

3. Hdemuna, O. B. Xumus : yuebnoe nocodue / O.B. Jlemuna, .U. I'onoBHeBa. —
Mocksa : UHOPA-M, 2024. — 257 c. — (Bsicmee obpaszoBanme). - ISBN
978-5-16-018999-4. - Teker : AIEKTPOHHBIMN. - URL.:
https://znanium.com/catalog/product/2082631

I[OHOJIHI/ITeJll)HaH Jureparypa.

1. Pezsinkun, B. V1. Xumus : ONHBIN KypC NOATOTOBKY K TECTUPOBAHUIO U DK3AMEHY :
yuyebHoe nocobue : [12+] / B. U. Peszsinkun, C. E. Jlako6a, B. H. Bypas. — Munck
Terpamur, 2018. — 560 c. — Pexum poctyma: no mnoxmucke. — URL:
https://biblioclub.ru/index.php?page=book&id=571758
2. Ilototns, E. M. Oprannueckast xumus : 10—11 kiacc : yuebHoe mocodue : [12+] /
E. M. IloroTtHs. — MockBa : Pycckoe cioBo — y4ebHuk, 2012. — 273 c. : cxem.,
Ta0J1., WIl. — Pexxum JIOCTyIA: o MOJINCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=485659
3. Bacunenckas, E. . Heoprannueckass xumus : yuyeOHOoe mocobue : [16+] / E. N.
Bacunesckas, O. 1. Ceuko, T. JI. lleBiioBa. — Munck : PUIIO, 2019. — 247 c. :
un., Tabm., cxem. — Pexum gocrynma: mo mommucke. —  URL:
https://biblioclub.ru/index.php?page=book&id=600065
4. OneitnuxoB, H. H. Xumusi. Anroputmbl pelieHus: 3aj1ad U TECThl [DJIEKTPOHHBIN
pecypc]: yuebnoe nmocodbue mis CIIO / H. H. Oneitnukos, I'. I1. MypaBreBa. —
3-¢ wm3m.,, ucnp. u gon. — Mocka : FOpawt, 2018. — 249 c¢. —
(Cepus:IlpodeccuonanpbHoe oOpazoBanue). — PexuMm gocrymna:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C
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5. Cmapeirun, C. H. Heopranunueckas xumus. [Ipaktukym [DneKTpOHHBIN
pecypc]: yduebHo-mpakTuyeckoe. mocodbue g CIIO / C. H. Cmapwirun, H. JL.
barnaseu, M. B. JlaitnakoBa. — Mocksa :IOpaiit, 2019. — 414 c. — (Cepus
dIlpodeccuonanpbHoe  oOpazoBanue). —  Pexxum  goctyma:www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

6. CyBopoB, A. B. OOmas u HeopraHuuyeckas XuMHUs [DJIESKTPOHHBIN

pecypce]: yueonuk st CI1IO : B2 1. T. 1. / A. B. CyBopos, A. b. Hukonbsckuii. —

6-¢ wm3d., wmcop. m Jgom. — MockBa HOpait, 2018. — 292 c¢. —
(Cepus :IIpodeccnonanproOe obOpa3oBaHue). — Pexum
noctyna:www.biblio- online.ru/book/65B7E681-47A6-4304-

95E6-9457DD679373
7. CyBopoB, A. B. OOmas u HeopraHudeckas XUMHsS [DJIEKTPOHHBIN

pecypc]: yueonuk st CITO : B 2 1. T. 2. / A. B. CyBopos, A. b. Huxkonbckuii. —

6-¢ wu3g., wucnp. u gon. — MockBa IOpait, 2018. — 315 c. —
(Cepus :IIpodeccunonanpHoe oOpa3oBaHue). — Pexum
nocTya:www.biblio- online.ru/book/3FEBBAG67-A0DA-

4101-BAFD-A95B643E09DD

8. Xumus [Dnexrponnsiii pecypce]: yueonuk mis CIIO / 0. A. JleGenes, T
H. ®anees, A. M. IN'ony6es, B. H. [llanosan ; mox obmr.pexn. I'. H. ®aneera. — 2-¢
u3n., nep. u jgon. — Mocka : IOpanit, 2018. — 427 c¢. — (Cepus
:IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  goctyna:www.biblio-
online.ru/book/A2E58E03-CD8C- 428F-BB13-47BBABOF386E

9. Xumus. 3amauauk [DIEKTPOHHBIN pecypc]: yueonoe mocooue pis CIIO /

10. A. JleGeneB [u ap.] ; mox obmr.pen. I'. H. ®aneeBa. — Mocksa :FOpaiit, 2018.

— 236 c. — (Cepus :IlpodeccuonanpHoe oOpa3zoBanue). — Pexum
aoctyna:www.biblio- online.ru/book/776D1303-3CDD-42AE-89FC-
DEC2F5D8COES
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10. Hlep6akoB, B. B. Heopranmueckas xumwusa. Bompockl u 3amauu
[DnexkTponHbIil pecype] : yueoHnoe mocodbue mist CIIO / B. B. llep6akos, A. A.
®dupep, H. H. bap6otuna. — 2-e¢ uszn., ucnp. u gon. — Mocksa : FOpaiir, 2018.
— 107 C. —(Cepus:IlpodeccuonanpHoe obpa3zoBanue).—Pexum
JocTyna: www.biblio-
online.ru/book/510CDA50-7E17-40CB-BA51-D4457D188683

HNHTepHET-pECypCHI:

1. www.pvg.mk.ru (onmumnuana «Ilokopu BopoObeBbI rOpbI»).

2. www.hemi.wallst.ru  (OOpa3oBaTenbHbI  CaWT A IIKOJbHHKOB
«XuMus»).

3. www.alhimikov.net (OGpa30BaTeIbHBIN CAUT JJIS1 IIKOJIEHUKOB).

4. www.chem.msu.su (OnekTpoHHast OUOIMOTEKA 1O XUMHUHM ).

a KI/I?) www.enauki.ru (uarepaer-uzganue s yudteneid  «EcTecTBeHHBIE
YKIZ) e LIBRARY.RU : Hay4Has 3JIEKTpOoHHas oubnuoTeka : https://elibrary.ru

7. 9bC UznarenbctBa «Jlauby - https://e.lanbook.com//
8. ObC «YHuBepcurerckas Oubnroreka onmaita» http://biblioclub.ru/
9. O9bC ZNANIUM.COM - https://znanium.com

10. OBC «lOpaiit» - https://urait.ru

3.3. YcioBus peaaunzanuu padodeil nporpaMmbl Uil WHBAJIWAOB M JIML C
OrpaHMYeHHbIMH BO3MOKHOCTSIMH 3/10POBbS

OOyueHne UHBAIUOB U JIUI[ C OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3JI0POBBS
OpraHW30BaHO COBMECTHO C JIPYTUMH O0yJarOIMHUCS.

Jlnst ocBOeHUsS AUCHUIUIMHBI B (oHAEC OHOIMOTEKH U DJICKTPOHHO-
OMOJIMOTEUHBIX CHUCTEMaX HMEETCS OCHOBHAas U JONOJIHUTEIbHAs yuyeOHas
JUTEepaTypa B BUJIC DJIEKTPOHHBIX JOKYMEHTOB.

B yuebnbie ayautopun oOecreuuBaeTcss OCCHPENSITCTBEHHBIA JOCTYI JJIS

O0Oy4YaroIMXCs MHBAIHUIOB U OOYYAIOIIUXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU
310poBhs. B kaxmol ayautopuu, rAe O0Oyd4aroTCs WHBAIUIbl M JIMIA C

OTrpaHUYEHHBIMU BO3MOKHOCTSIMHU 3/10pPOBBS, peayCMaTpUBAETCS
COOTBETCTBYIOLIEE KOJIMYECTBO MECT JUIsl OOYUAIOIIUXCS C YYETOM HapyLIEHUN HX
310POBBA.
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B JeKuMOHHBIX ayAMTOpPUSX OO0OpYAOBaHBI CIElUalbHBIE MecTa C
BO3MOKHOCTBIO Pa3MEILICHHs] CTYJICHTOB Ha KPECJE-KOJIICKE W TMOAKIIOUEHHS K
AIEKTPUUECKON CETH TEXHMUYECKHX CpeAcTB oOyueHus. OCBOEHHE TUCIUIUIMHBI
WHBAIMJIAMM W  JIMIAaMH C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH  3JI0POBBS
OCYILECTBIISIETCS C HCIIOJb30BAHUEM CIEHHUABHBIX TEXHUYECKUX CPEACTB U
ACCHUCTHUBHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHH, mpeaocrabisieMbix YenlV 1o
3ampocy oOyuaromierocs. Y4eOHO-METOANYECKHE MaTepHuaibl A O0Oy4arolmuxcs
U3 YWCia WHBAJIUAOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI
MpEeAOCTABIAIOTCS B dopMax, aJalTUPOBAHHBIX K OTPAHUYEHHUSM HX 3J0POBbS U
BOCIIPUATHS MH(DOpMaLIMK: ISl JIUI] C HAPYUICHUSIMU 3peHus (B meyaTHou (opme
yBEJIMUEHHBIM 1IpupTOM, B (OpMe DIJIEKTPOHHOTO JOKyMEHTa, B Qopme
aynuodaiina, B neuatHoi gopme mpudTom bpaiins); nns aui ¢ HapyHICHUSIMU
ciyxa (B medatHod ¢opme, B ¢GopMe SIIEKTPOHHOTO TOKYMEHTA); ISl JIUI C
HapYIICHUsIMU OIIOPHO-JIBUTATENILHOTO ammapara (B medaTHoil ¢gopme, B dopme
AJIEKTPOHHOTO JOKyMeHTa, B Qopme aynuodaiina). s WHBAIMIOB U JUIl C
OTPAaHUYECHHBIMU BO3MOYKHOCTSIMHU 3JI0POBbSI OCBOCHHE JHUCIUILTUHBI MOKET OBIThH
YAaCTUYHO WJIM TOJHOCTBIO OCYIIECTBIICHO C HCIOJIb30BAHUEM JIUCTAHITMOHHBIX
oOpasoBaTeibHBIX TexHoJoruil. Jloctynm oOydaromuxcs K ydeOHbIM pecypcam
OCYIIIECTBIIIETCS B CHUCTEME JUCTaHIIMOHHOTO oO0ydeHms «Moodle» uepes ceThb
WHTEPHET B YZ00HOM JIJIsl HETrO MECTE, BPEMEHU U TEMIIE.

4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOM
JAUCHUITJINHBI

KoHnTpons © oIeHKa pe3yiabTaTOB OCBOCHHS YYEOHOW TUCIIUTIIIMHBI
OCYIIECTBIISIETCSI TIpEnojaBaTeieM B TMPOIEcCe MPOBEACHHS MPAKTHUYECKUX
3aHATHH, TudPEepeHIIUPOBAHHOTO 3a4€Ta, a TAK)KE BBITIOJHEHUS OOYYarOIIMMUCS
WHAWBUAYaAJIbHBIX 33IaHUM, IPOCKTOB, UCCIICAOBAHUM.

@DOopMBI 1 METOIBI KOHTPOJISL U OTICHKH PE3YJIbTATOB O0yUEHUS:

Texymmuii KOHTPOJIb: TECTUPOBAHWE, KOHCIIEKTUPOBAHHUE, OTYETHI TIO
MPAKTUICCKUM 3aHITHIM.

[TpoMesxkyTOUHBII KOHTPOJIh: AU dHEpEHITMPOBAHHBIN 3a4ET.

[Ipu HEoOXOMMMOCTM WHBAIAAAM © JIHIIAM C  OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMH  3JI0POBbSI  TIPEIOCTABIISCTCSA JIOTIOJHUTEIHHOE BpEeMs IS
MOJTOTOBKH OTBETA BO BPEMsI IIPOMEKYTOTHOTO KOHTPOJIS.
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KoHTpoJib 1 OeHKa pe3yJIbTATOB 0CBOCHHS 00111¢00pPa30BaTe1bHOMI
AUCHUIIMHBI PACKPBIBAKTCS Yepe3 AUCHUIIMHAPHBIE Pe3yJbTAThI,
HamnpasJieHHbIe Ha ¢opMUpOBaHMe 00IMX U MPOodecCHOHATBHBIX
KOMIIETCHIWH 110 pa3/jiesiaM U TeMaM COJAepPKaHus y4eOHOro MaTepuaJa.

Koa m HamMeHoBanue THn OlEeHOYHBIX
(hopMHUpyeMbIX KOMIETeH it Paznen/Tema MepONnpUsSITHI
OK 01. Bei6uparbcrioco0sr Pazmen 1. Temsr 1.1., 1.2 - YCTHBIU OIPOC;
pelieHus 3a1au Paznen 2. Temsr 2.1., 2.2 - (ppoHTANBHBIN OMIpOC;
npohecCuoOHATBHON Pazmen 3. Temsr 3.1., 3.2, 3.3 | oOIIEHKa KOHTPOJIBHBIX
NESTETHHOCTH MPUMEHHUTEIIBHO K Paznmen 4. Temer1 4.1., 4.2.,4.3 | pabor;
pa3IUYHBIM KOHTEKCTaM Pazgen 5. Temnr 5.1 +  HaOJIIoIeHUE 32 XOJ0M
Pasnen 6. Tems! 6.1, 6.2 BBITIOJTHEHUS
Paznen 7. Temsr 7.1 1a00paTOPHBIX padoT;
OK 02. lcnons3oBaTh Pazgen 1. Temsr 1.2 L OLIEHKA BBIMTOJHEHUS
COBpPEMEHHBIE CPEICTBATIONCKA, Paznen 3. Temsr 3.1., 3.2., 3.3 | nabopaTopHBIX paboOT;
aHaJIM3a M WHTEPIPETAIH Paznen 4. Temsr 4.2., 4.3 - OIICHKA MPAKTHYCCKHUX
uHpopmMaluu u Paznen 5. Temsr 5.1 paboT (pemieHus
MH(POPMAITMOHHBIE TEXHOJIOTHH Paznen 6. Temsr1 6.1., 6.2. KaueCTBECHHBIX,
IUTSL BBIIIOJIHEHUS 3a1a4 Pazgen 7. Temnr 7.1. pPacYeTHBIX,
npoheccuoHaNbHOM poheCCUOHATBHO
JIEATEIILHOCTH OPHEHTUPOBAHHBIX
OK 04. Db dexTuBHO Paznen 2. Temsbr 2.2. 3a71a1);
B3aUMOJIEHCTBOBATH UPa0OTATh Paznen 3. Temsr 3.3 [ OLCHKa TECTOBBIX
B KOJUIEKTUBE U KOMaHIE Paznen 4. Temn1 4.2., 4.3. 3aaHunu,
Paznien 6. Temsr 6.2. - HaburocHNe
Pazpen 7. Temsr 7.1 3a X040M
OK 07. ConelicTBoBath Pasnen 6. Tems1 6.1 BBIOTHCHH
COXpaHCHHIO OKpYyxatomiei cpenbl, | Paznen 7. Temsr 7.1 WHINBUTyaJIb
pecypcocOepeKeHH IO, IIPUMEHSTh HBIX IIPOCKTOB
3HaHUA 00 U3MEHEHUHU KIIMMATa, H OICHKA
NPUHIAIEL GEPERITHBOTO BBITIOTHCHHBIX
MpPOU3BOJICTBA, 3P HEKTUBHO HPOCKTOB,
JIeHCTBOBATHB YPE3BBIYANHBIX - Ha6m0ﬂeHHve 1 OLCHKA
CUTYaLMsX peleHusl Kelic-3a/1a4;
- HaOJIIOJICHUE U OIICHKA
JIeJI0OBOM UI'PBI;
- muddepeHnupoBaHHbII
3a4uer
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