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1. [TacmopT padoyeii mporpaMMbl JUCIATIIHHBI

1.1. Obaactb npuMeHeHusi pado4vei MPOrpaMMbl 1 MeCTO IMCUMILVINHBI B
crpykrype OITIOII CIIO

PabGouas mporpamma pguctumiudbl OJlb.07 Xumus SBIsSETCS YacThIO
o011eo0pazoBaTeIbHOTO IUKIIA 00pa3oBarenbHOl porpammel CI1O — nporpaMmbl
MOJATOTOBKM  CIIEIIMAJIMCTOB CPEOHEro 3BeHa Mo creunanbHoctu 25.02.08
Okcrutyaranusi OeCIIIIOTHBIX aBUAITMOHHBIX CUCTEM.

Conmepxanue paboueil TporpamMmbl  00Ie00pa30BaTEIHPHON JUCITUTIIIMHBI
O[b.07 Xwumusa coorBerctByeT @DI'OC COO (yTBEpkKAECHHOTO MPUKA30M
MunucTtepcTBa 00pa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17 mas 2012r.Ne
413 B nmeiicTByIOIEH peAakiMu), U pa3paboTaHO HA OCHOBE NMPUMEPHOUN padoueit
IPOrpaMMBbl o01reo0pazoBaTeIbHON JCHUTUINHBI «XuMus» TUISt
npodeccuoHabHBIX 00pa3oBaTeNbHBIX OpraHu3arus (mporokon Ne6/2025 ot 18
anpesst 2025 1)

1.2. Heau u nuiaHupyemble pe3yJbTaThl 0CBOCHUS JUCITUNIMHBI

Lens aucuumianHbel: QOPMUPOBAHUE Yy CTYJIEHTOB TMPEACTABICHUS O
XAMHUYECKON COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPA KaK OCHOBBI
NPUHATHS ~ PEHIEHUH B  JKU3HEHHBIX U MPOU3BOJACTBEHHBIX  CHUTYallMSsX,
OTBETCTBEHHOT'O TTOBEJICHUS B IPUPOJIHOM Cpejie.

3amaun QUCIIAILINHEL:

- copmMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEM MPOTEKAaHUS XMMHUYECKHUX
MPOLIECCOB U SIBJIEHUM B OKPYKAIOWIEN CPEE, LIETOCTHON HAYyYHOM KAPTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHUS COCTABJIATH (POPMYJIbI HEOPTAaHUUYECKUX U OPTaHHUYECKUX
BCIIECTB, YPaBHEHUS XUMHYECKHX PpEAKIUH, OOBICHATh WX  CMBICH,
MHTEPIPETUPOBATHPE3YJIBTATHl XUMHUUECKUX IKCIEPUMEHTOB,

- chopmMupoBaTh HABBIKM TPOBEICHUS MPOCTEUININX XUMHYECKUX
AKCIIEPUMEHTAJIbHBIX HCCJICIOBAaHUNM C COOJIIOJIeHHEeM TpaBHJI  OE€30IacHOro
oOpanieHusIC BeIEeCTBAMU U Ja00OpaTOPHBIM 000pYAOBaHUEM;

- pa3BUTh YMEHMS UCIIOJIb30BaTh MHMOOPMALIMIO XMMHUYECKOT0 XapaKkTepa u3

Pa3JIMYHBIX UICTOYHHUKOB;
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- chopmupoBaTh

yMEHUs

IMPOrHO3UPOBATH

IOCICACTBUA CBOEH

ACATCIIBHOCTU W XHUMHYCCKHUX IIPUPOAHBIX, OBITOBBIX U IMPOU3BOACTBCHHBIX

IMpoOUECCCOB;

- copMUpOBaATH TOHUMAHUE 3HAYUMOCTH JTOCTHKEHUN XUMHUYECKOW HAYKH

Y TEXHOJIOTUH JJISI Pa3BUTHS COIIMAIIBHON U TIPOU3BOICTBEHHOM cep.

[InaHupyemble pe3ynbTaTbl OCBOCHUS

Koa v HaumeHoBaHue

IlnanupyeMble pe3yabTaThl 0CBOCHHUSI M CUHUIIIMHBI

IUTAHUPOBATh U CaMOCTOSITEIIHHO
BBITIOJIHATD TaKYI0 JCATCIBHOCTD,
- MHTEpPEC K pa3InyHbIM cepam

npodhecCHoHABLHOM
NeSITeTbHOCTH, Ognanenue
YHUBEPCATbHBIMU yueOHBIMU
MIO3HABATEIBHBIMHA  JICHCTBUSAMMU:
a) 0a30BbIC JIOTHYECKHUE
NIEUCTBUA:

- CaMOCTOSITEIILHO
dbopmMyIupoBaTh u
aKTyaJIM3UpOBaTh npobiemy,

paccMaTpuBaTh €€ BCECTOPOHHE,
- YCTaHaBJIMBATb CYIHGCTBGHHBIﬁ
NpU3HAK WM OCHOBAaHUS IS

CpaBHEHHS, KIAaCCUPUKAIUU U
00001IeHNS;

- OTIpECIISATh LETH
JIEATENHHOCTH, 3a/1aBaTh
napaMeTpbl W KPUTEPUH HUX
JIOCTHIKEHMS;

- BBISBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUHS B

PACCMATPUBACMBIX SIBJICHUAX

GopmupyembIx Oo0mme JAucuunimHapHbie

KOMIIeTeHI Ui (nmpeaMeTHBbIE)
OK 01. Beibupats B gactu Tpy10BOro BOCIUTAHUSA: |- BJIAIETh CUCTEMOU XUMHYECKHUX
CHOCOOBI PeLIeHHUs - TOTOBHOCTB K TPYyJly, OCO3HAHUE | 3HAHUI, KOTOpas  BKJIIOYAET:
3ajgau LEHHOCTHU MacTepCTBa, | OCHOBOIIOJIAraloIIHe MOHSITUS
npodecCuoHaNBHOM TPYIOTIO0HE; (XMMHUYECKUI  JJIEMEHT, aToM,
NEeSITEIIbBHOCTH - TOTOBHOCTb K  aKTHUBHOM |3JIEKTPOHHAas 000JI0YKa aToMa, S-,
MPUMEHUTEIBHO K NESTEIIbHOCTH TEXHOJOTHYECKOH |p-, d-3IIeKTpOHHBIE OpOUTaIn
Pa3ITUYHBIM U COLMalIbHOW HampaBJIE€HHOCTH, | aTOMOB, WOH, MoOJIeKyIa,
KOHTEKCTaM CIIOCOOHOCTH WHULIUUPOBATH, | BATIEHTHOCT,

3IEKTPOOTPHUIIATENBHOCTb,
CTETICHb OKHCIICHUS, XUMUYECKast
CBsI3b, MOJb, MOJISIpHas Macca,
MOJISIPHBIA  00BEM, YIIIepOIHBIN
CKEJIeT, GyHKIIMOHATBHAS
rpynmna, pagukai, H30Mepus,
U30MEpPbI, TOMOJIOTUYECKUHN psiII,
TOMOJIOTH, YIJI€BOAOPO/IBI,
KHUCIIOPOJI- M a30TCOJAEpIKalue
COEIUHEHMS, OHMOJIOTHYECKHU
aKTHUBHBIE BemlecTBa (yIJeBOJBI,
YKUPBIL, Oenkn), MOHOMEp,
MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC
COCIMHEHUS, KpUCTaTHYecKas
pemieTka, THUMBl  XUMHYECKHX
peakiui (OKUCTHTENBHO-
BOCCTaHOBUTEIIbHBIE, IK30-U
SHIOTEPMHUUYECKUE, peakuuu
HOHHOTO  OOMEHa), pacTBOp,
JMEKTPOJIUTHI,  HEAJIEKTPOJUTHL,
AIIEKTPOJIUTHICCKAS
JTUCCOLIMALIUSA,
BOCCTAHOBUTEIIb,

OKHCITUTEIIb,
CKOPOCTb
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- BHOCHTb  KOPPEKTHUBBI B |XMMHUYECKOM peakuuu,
JIeSITENBLHOCTD, OIICHUBATDH | XHMUYECKOC paBHOBecCHE),
COOTBETCTBHE pEe3yIbTAaTOB | TEOPUU U 3aKOHBI  (Teopus
LENSIM, OIICHUBATH PHUCKH | XUMHYECKOTO CTPOCHUS
MOCJIEACTBUN NeITEIbHOCTH, OpraHmveckux Bemects A.M.
- pa3BUBATH KkpeatuBHoe | byrneposa, TEeOpHst
MBIIIICHUE npu PELLIECHUH | AIIEKTPOTUTUYECKOMN

YKU3HEHHBIX TIPoOIIeM JUCCOIMAIMY,  TMEPUOANYECKUIN
0) OazoBbie wmcciemoBarenbckue |3akoH J[.M. MenneneeBa, 3akoH
JICUCTBUS: COXpaHEHUs MAaccChl),
- BIIaJeTh HaBbIKaMHU Y4E€OHO- | 3aKOHOMEPHOCTH,

HCCIIEI0BATEIBCKOW U ITPOEKTHOM
JIeITCIIbHOCTH, HaBBIKAMH
paspemnieHus mpoodieM;
- BBISIBJISITD
CJIC/ICTBEHHBIC CBSI3U u
aKTyaJIU3upOBaThH 3a/1auy,
BBIJIBUTaTh TUIIOTE3Y ee
pelieHus, HaxOIUTh apTyMEHTHI
IS J0Ka3aTeabCTBA  CBOMX
YTBEPKICHHUI, 3a71aBaTh
napameTpbl u KpUTEPUU
penieHus;

- aHAJM3UPOBATH MOJYYECHHBIE B
xoze perieHus 3a1a9u
pe3yabTaThl, KPUTUYECKHU
OIICHUBAaTh MUX JOCTOBEPHOCT,
MPOTHO3UPOBATh H3MEHEHUE B
HOBBIX YCJIOBHSIX;

- yYMETh MEPEHOCUTh 3HAHHS B
MMO3HABATEIIbHYIO u
PaKTUYECKYIO obnacTtu
KU3HEICATCIIBHOCTH;

- YMETh WHTErpUpPOBATH 3HAHUS
u3 Pa3HBIX MPEAMETHBIX
oOJacreii;

- BBIIBUTATb  HOBBIC  HJICH,
npeaiaraTh OpUTHHAJIBHBIC
MOAXO/bI U PEIICHHUS;

- CITOCOOHOCTH ux
HCIIOJTb30BaHUS B
MMO3HABATEJIbHON W COIHAILHOU
MpaKkTUKe

NPUYUHHO-

CI/IMBOJ'II/I‘-IGCKI/Iﬁ SA3BIK XHUMUU,
(aKTOJIOTUYECKHE CBEIICHUS O
CBOMCTBAxX, COCTaBe, IMOJY4CHUU
1 0e30IIacHOM HCIIOJB30BaHUH
Ba)KHGfIIHI/IX HGOpI‘aHI/ILIGCKI/IX 148
OPTaHWYECKUX BEIIECTB B OBITY U

[IPaKTUYECKOU JNeATEIIbHOCTH
YEJIOBEKa;  yMETh  BBIABIATH
XapaKTepHbIE MIPU3HAKU u
B3aMMOCBS3b M3YyYEHHBIX
MIOHATUH, [IPUMEHSATH

COOTBETCTBYIOLIME TOHATUS TPHU
OMHUCAaHUU CTPOCHUS U CBOWCTB
HEOPTaHUYECKUX u
OpPraHWYECKUX BEHIECTB U UX
MIPEBPAILICHU; BBISIBIIATH
B3aMMOCBS3b XHUMUYCCKHX
3HAHWI c MMOHATHUSIMH u
MPEACTABICHUSIMU IPYTUX
€CTECTBEHHOHAYYHBIX

MPEAMETOB;
YMETh HCIIOJIH30BaTh
HAMMCHOBaHUS XHUMUYCCKHX
COCMHEHUN  MEXIYHApOIHOIO
Cor3a TEOPETUYECKOMN 51
MPUKJIaAHON XUMUU u
TpUBHUAJIbHBIE Ha3BaHU
BOKHCUIIINX BEIISCTB (STHJICH,
aneTuseH, TauInepuH, QeHodn,
dopmanbaerun, YKCyCHast
KHUCJIOTa, TJIMIUH, YrapHbI ras,
YTJIEKUACIIBIN ras, aMMHUAK,
rameHass HW3BECTh, HerameHas
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W3BECTh, MNHUThEBAg Ccola H
IPYTHUX), COCTaBIATH (HOPMYIIBI
HEOPTaHUYECKNX u
OpraHU4YeCKHUX BEILIECTB,
YpaBHECHUSA XUMHYECKUX
peakuuid, OOBSCHATH UX CMBICI;
TIOJITBEPKIATH XapaKTEpHBIE
XMMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOINUMHA
DKCIEPUMEHTAMU U 3alHCSIMHU
ypaBHEHUU XUMHYECKUX
peaKLuii;

YMETh YCTaHaBJINBATh
MIPUHAJIEKHOCTD M3YYEHHBIX
HEOPTaHUYECKNX u
OPraHU4YeCKHUX BEILIECTB K
OIpEJICIICHHBIM KJjlaccam u
rpynmnam COCIMHEHMI,
XapAKTEpPU30BaTh WX COCTaB H
BayKHEHIIIE CBOMCTBAQ;
OTPENIENSITh BHABI XUMHUYECKHUX

cBs3eil  (KOBaJICHTHAs, HWOHHas,
MeTaIn4decKas, BOJIOPOIHAS),
TUTBI KPUCTAJUTHUECKUX PEIIETOK
BEIIIECTB; KJIaCCU(PUITUPOBATh
XUMHYECKHE peaxiuu;
chopMUpOBaTh MPEACTABICHUS: O
XHUMHYECKOM COCTaBJISIOIICH
€CTECTBCHHOHAYYHOW  KapTHUHBI
MHUpPA, POJH XUMHH B TO3HAHUU
SBJICHUU PUPOJIbI, B
(GOpMUPOBAaHUM  MBILIUICHUS U
KYJIbTYPbI JTUYHOCTH, ee
(YHKIMOHATIBHONH TI'PaMOTHOCTH,

HEOOXOAMMOM  IIJIi  pEeIICHUS
MPAKTUIECKIX 3ama4y u
9KOJIOTHYECKH  0OOCHOBAHHOTO
OTHOWICHUSI K CBOEMY 3J0POBbIO
U IpUPOAHOU cpene; YMETb
IPOBOUTH pacueTsl o
XUMHYECKUM  GopMylnaMm U
ypaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HKCIOJb30BAHHEM
bU3UIECKUX BEJINYWH,
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XapaKTEpU3YIOIUX BEIIeCTBA C

KOJINYECTBEHHOU CTOPOHBIL:
Maccel, oObeMa (HOpMaJbHBIC
yCIIOBHS) Ta30B, KOJUYECTBA
BEIIECTBA, UCIIOJIb30BATh

CUCTCMHBIC XHMHNUYCCKHC 3HAHUA

JUIsL  TIPUHATHS ~ pelleHud B
KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX c

BCIICCTBAMU U UX ITPUMCHCHUCM

OK 02. cnonp3oBaTh
COBpPEMEHHBIE
CpeCTBa IIOUCKA,
aHanmm3a u
UHTEPIpETANN
uHpopMaLnH, 1
nH(pOpMaIMOHHBIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32124
npodhecCHOHATBLHOM
JeSITeTbHOCTH

MIOJIMKYJIETYPHOM MUPE;

B oOmacti 11eHHOCTH Hay4YHOTO

NIO3HAHHUS:
- c(hopMUPOBaHHOTO
MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHSA HayKU
00I11eCTBEHHOM NPaKTUKH,
OCHOBaHHOTO Ha ZHanore
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MeECTa

- COBCPHICHCTBOBAHUE SI3BIKOBOM

U YUTATEIbCKOU KYJIBTYPBI Kak
CpeacTBa B3aUMOJICUCTBUA
MCXKAY JIOAbMU U T[IO3HAHHUA
MUpa;

- OCO3HAaHHE LIEHHOCTH HAYYHOU
JIeATEIbHOCTH, TOTOBHOCTh
OCYILLECTBIATH  IIPOCKTHYIO H
HCCIIE0BATENBCKYIO
ACATCIIbHOCTh MHAUBUAYAJIBHO U
B IpYyIIIE;

OBjaieHHe YHHUBEPCAJIbHBIMH
y4eOHBIMH MO3HABaTEJIbHbBIMH
JAefiCTBUSIMHU:

B) paboTa ¢ uHpopmanueii:

- BJIaACTb HABbBIKAMHU MOJTYYCHUA
uHpOpMallMM U3 HUCTOYHUKOB
Pa3HbIX THUIIOB, CaMOCTOSTCIBHO
OCYLIECTBIISATh IIOWCK, AaHaJIN3,
CUcCTeMaTu3anuro n
UHTEpIIpETalui0  HUHPOpMAIIU
pa3MyHBIX BHUJIOB U (Qopm

- yMeTb  IUIAHUPOBAaThb U
BBITIOJTHSATH XUMHUYECKHIA
AKCTIEPUMEHT (mpeBparieHus
OpPraHWYECKUX  BEUIECTB  MpH
HarpeBaHuM, MOJyYeHHE ITUIICHA
M  U3yYEHHE €ro  CBOMCTB,
KaueCTBEHHbIE  peakuuu  Ha

IBJETUABI, KpaxMal, YKCYCHYIO
KHCJIOTY; JeHaTypamus OelKoB
Opd  HAarpeBaHWW,  LBETHBIC
peakiu  OCNKOB;  MPOBOJIUTH
peakuMM  MOHHOTO  OOMEHa,
ONpeneNiaTh  Cpeay  BOJHBIX
pacTBOpOB, KayeCTBEHHBIE
peakiuu Ha cyibdar-, kKapOoHaT-
U XJOPHI-aHHOHBI, Ha KaTHOH
aMMOHWUS; pemarb
HKCIIEPUMEHTANIbHbBIE 3a/1a4M 110
TeMaM "Meramnst" u
"Hemeranibl") B COOTBETCTBUU C
npaBUIaAMHA TEXHUKU
0€30I1aCHOCTH MPH OOpAIEHUH C
BEIIECTBAMH W JIAOOPATOPHBIM
o0opy/soBaHUEM; TMPENICTABIATh
pe3yabTATHI XHUMHAYECKOTO
JKCIIEpUMEHTa B (opMe 3ammcu
YPaBHEHHI  COOTBETCTBYIOIIMX
peakuii ¥ popMynupoBaTh
BBIBOABI HAa  OCHOBE  OTHX
pe3yIbTaToB; - yMETh
aHAITM3UPOBATh XUMAYECKYIO
UHPOPMALIMIO, TIOJIy4aeMylo H3
pa3HBIX HUCTOYHHUKOB (CPEICTB
MaccoBOW HMH(OpMaIUM, CETh
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‘ KOS Ne

MpeJICTaBICHHUS,
- CO3/1aBaTh TEKCTHI B PA3TUUYHBIX
dbopMaTax ¢ y4eToM HazHAUYCHHUS

uHpopMaun u L[eJ1eBOM
ayJIUTOPHH, BBIOMpas
ONTUMAJIbHYIO bopmy
IPE/ICTaBICHUS ¥ BU3yaIH3allUH;
- OLCHMBATh JOCTOBEPHOCTb,

JETUTUMHOCTh HH(pOpManuu, ee

COOTBETCTBUE  MPABOBBIM U
MOpPaJIbHO-ITHYECKIM  HOPMaM;
UCIIOJIb30BATh CpencTBa
nH(pOpPMaAITMOHHBIX "
KOMMYHHKAI[HOHHBIX
TEXHOJOTHUI B pelIeHnn
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpPTaHM3aIlMOHHBIX  3a7ad  C
COOTIOIEHUEM TpeboBaHUH
HPTrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHEI,
pecypcocOepexeHusi, TPaBOBBIX
U OTHYECKUX HOPM, HOPM
UH(POPMALIMOHHOM

0€e30MacHOCTH;

- BIIQ/ICTh HaBBIKAMU
pacro3HaBaHHS u 3aIIHTHI

uHpopmanuu, UHGOPMAITMOHHON
0€30I1aCHOCTH JINYHOCTH;

WuTepHer u apyrue); - BIajgeTh
OCHOBHBIMH METOJaMH HAay4HOTO

MMO3HAHU BEIIIECTB U
XUMHYECKUX SBIICHUU
(mabmroieHue, HU3MEpEeHHUe,

IKCIEPUMEHT, MOJAEIUPOBAHUE);
- YyMETb NPOBOJAUTH PACUETHl IO

XUMHYECKUM  GopMylnaMm U
YpaBHEHHSIM XUMHYECKHIX
peakuuii ¢  HKCIOJb30BAaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTepU3YIOMINX BEIIeCTBA C
KOJINYECTBEHHOU CTOPOHBI:
Maccel, oObeMa (HOpMaJbHbBIE
YCIIOBHSI)  Ta30B, KOJIHYECTBA
BEILIECTBA, HCIIOJIb30BaTh

CHCTCMHBIC XHMMHWYCCKUEC 3HaAHUA

JUIL  TPUHATUS — PEIICHUM B
KOHKPETHBIX YKU3HEHHBIX
CUTyalusX, CBSA3aHHBIX c

BCIIECCTBAMH 1 UX ITPUMCHCHUCM

OK 04. D¢ddexTuBHO
B3alMOJICICTBOBATEL U
paboTaTh B KOJIJICKTUBE
U KOMaH/ie

- TOTOBHOCTb K CaMOPAa3BUTHIO,
CaMOCTOSITEIIbHOCTH u
CaMOOIIPEIEICHHUIO;

-OBJIaJICHHE HaBBIKAMU Y4eOHO-
HCCIIEN0BATEIbCKOM, ITPOEKTHOMN
U COLMAIBHOW JIEATENBbHOCTH;

OBiageHue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU
NENCTBUSIMU:

0) cOBMeCTHasl IeSITEIbHOCTD:

- IIOHUMATh U HCIIOJIB30BATh
MPEUMYIIECTBA KOMAHIHOW H
WHIUBUIYAILHON paboOTHI;

- NMPUHUMATHh IIETTH COBMECTHOM
JACATCIIbHOCTH, OpI‘aHI/I3OBBIBaTb

- yMeTb  IUIAHUpPOBAaThb U
BBINOJIHATh XUMHUYECKHH
DKCIIEPUMEHT (mpeBpatueHus
OpPraHMYECKHUX  BEIECTB  IpHU

HarpeBaHUU, MOJTY4YEHUE ITUJICHA
M  U3YyYEHHE €ro  CBOMCTB,
Ka4eCTBEHHBIC pPEaKLUU Ha
JIBJETUABI, KpaxMal, YKCYCHYIO
KUCJIOTY; JeHaTypamus OelkoB
OpU  HAarpeBaHWW,  LBETHBIE
peakiuu  OCJKOB;  MPOBOJIUTH
peakiuu HOHHOI'O obMeHa,
OmpeneNniaTb  Cpeay  BOJHBIX
pacTBOpOB, KayeCTBEHHBIE
peakiu Ha cynbhaT-, KapOoHaT-
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KOITHA Ne

U KOOPIMHHUPOBATh ACUCTBUS T10
€€  JIOCTM)KEHHIO:  COCTaBJIATh
IJaH JCHCTBHM, paclpenesisiTh
poi ¢ y4eTOM  MHEHUH
YYaCTHUKOB o0cyxnaTh
pe3yabTaThl COBMECTHOW PabOTHI;
- KOOPAWHUPOBATHh U BBINOJIHATH
paboTy B YCIIOBHSIX pPEalbHOTO,

BUPTYaJIHHOTO "
KOMOHWHUPOBAaHHOTO
B3aUMOJCHCTBUS; -
OCYIIECTBIISATh MO3UTHBHOE
CTpaTeTUYECKOEe TIOBEJCHHE B
pa3IMYHbBIX CUTYaIIUsX,
TPOSIBIISTH TBOPYECTBO u
BOOOpaKeHUeE, OBITH
WHHUIATHBHBIM Ornanenne
YHHUBEPCATbHBIMU

peryIsSTUBHBIMU JIEHCTBUSIMHU:
I) TOpuUHATHE ce0s Hu JpYyrux
JIONIEN:

-  TpPUHMMATh  MOTUBHI U
apryMeHTBhl JpYrux JIOAeH Mpu
aHaJIn3e pe3yIbTaToB
NeSITEIbHOCTH;

- MPU3HABATH CBOE MPABO U MPABO
JIPYTUX JIFOICH Ha OITMOKY;

U XJOpUA-aHUOHBI, HAa KAaTHOH
aAMMOHHSI, pemiars
JKCIIEPUMEHTANIbHBIE 33Jauu IO
TeMam "Meramib" u
"Hemertanmisl'") B COOTBETCTBUH C
paBUIIaMU TEXHUKHU
0e30macHOCTH TIPU OOpAIEHUH C
BEIIECTBAMH M JIAOOPAaTOPHBIM

000pyIOBaHUEM; MPEICTABISATH
PE3YIbTAThI XUMHYECKOT'O
JKCTIepuMeHTa B (opMme 3amucu
YpPaBHEHUH  COOTBETCTBYIOLIUX
peakmuii W popmynupoBaTh
BBIBOJbI Ha OCHOBC ITHUX
pe3yabTaToOB

- pa3BUBaThb  CIIOCOOHOCTH

IIOHUMAaTb MHP C  [O3HIHUHA

JIPYroro 4yejoBeKa
OK 07. CopeiictBoBath |[B 0obOmacti  sKOJ0OTHYECKOTO | chOPMUPOBATH MIPEACTABICHUS: O
COXPaHEHUIO BOCIIUTAHUS: XAMHYECKON COCTaBJISIOLIEN
OKpY’Karollleu cpeaspl, |- c(hOpPMUPOBAHHOCTH | €CTECTBEHHOHAYYHONH  KapTUHBI
pecypcocOepeKeHuIo, | IKOIOTHISCKON KYJbTYpBbI, | MUPa, POJM XUMHUU B TMO3HAHUU
NPUMEHSTh 3HaHUS 00 |IOHUMaHUE BIUSHUS COLIMAIIBHO- | ABICHUI PUPOJBL, B

HU3MCHCHHUM KJIHMMaATa,

9KOHOMHYCCKUX TIPOLECCCOB Ha

(GOpMUPOBAHUM  MBILIUICHUS U

IIPUHLIMAIIBI COCTOsIHUE IIPUPOAHON U | KyJIBTYpBI JMYHOCTH, ee
OepeKITMBOTO COLMAIBHOM Cpefbl, OCO3HaHME | QYHKLIMOHAIBHOH TI'PaMOTHOCTH,
IIPOU3BO/JICTBA, rJ100aJ1bHOTO XapakTepa | HEOOXOOUMOM Ui pelleHMs
3P PEeKTUBHO IKOJIOTMUECKUX npo6JeM; | TpaKTHYECKUX 3a1a4y U
JEHCTBOBATH B IUTAHUPOBAHKUE U OCYIIECTBJICHUE | 3KOJIOTMYECK  0OOCHOBAHHOTO
YpE3BbIYANHBIX JEHCTBUM B OKPYXKAIOLIEH Cpele |OTHOLIEHUS K CBOEMY 3J0pPOBBIO
CUTYalHSIX Ha OCHOBE 3HAHUS LEJEW|M TPUPOJHOU Cpele;, YMETh

YCTONYHMBOIO pa3BUTHS | COOTIOIATH IIpaBuJIa
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YEJI0BEYECTBA; aKTUBHOE | 9KOJIOTHYECKH 11eJIeCO00pa3HOro
HEIIpUATUE NIeCcTBUH, | TOBelleHUsI B OBITY U TpPYIOBOH
MPUHOCSIIMX BPEA OKPYKAIOIIEH | 1€ATEIbHOCTH B LEeAX
cpene; COXpaHEHHUsI CBOETO 3J0pPOBbS U
- YMEHHE MIPOTHO3UPOBATH | OKPYKAOLIEH MPUPOTHON CPEIIbI;
HeOIaronpusTHHIC YUUTHIBATH OIIaCHOCTH
3KOJIOTUYECKHE MIOCJIE/ICTBHS | BO3JICHCTBUS Ha JKUBBIE
NPEANPUHUMACMBIX  JIEUCTBUH, | OpraHU3MBbI OIIPEIEIICHHBIX
peaoTBpaliaTh UX; BEILECTB, IOHUMas CMBICIT
- pacmupesue OIIBITA | [TOKA3ATENS MIpEeACIbHON
JEATEIbHOCTH  DKOJOTMYECKOH | AOMMYCTUMON KOHLEHTpAIuU
HaIIPaBJICHHOCTH; OBJIAJICHUE
HaBBIKAMH y4eOHO-

HCCIIEI0BATENIbCKOM, ITPOEKTHOMN
Y COIIMAIbHOM JI€ATEIBbHOCTH;

2. CTpyKTypa # conep:KaHue JUCUUIINHbBI

2.1. O0beM TMCHUILVIMHBI M BUIBI Y4eOHOH padoThI

Bun yueoHoi1 paGoThl O0bem yacos
MakcumanabHas yueOHasi HAarpy3Ka (Bcero) 72
Oo0s13aTesIbHASI AyTUTOPHAs y4eOHasi HATpy3Ka (BCero) 72
B TOM YHCJIC:
OcHOBHOe coiep:kaHHne
Teopernueckne 3aHATHSL 34
[IpakTHdeckue 3aHATHS 34
IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE CO/leP:KaHNe 4
TeopeTrueckue 3aHATHS 2
[IpakTHdeckue 3aHATHS 2
IIpome:KyTOUHaS aTTEeCTALUSA -
Juddepennupopannblii 3auet (2 cemectp)
NUTOI'O 72
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2.2. TemaTuyecKkMid IJIAH U COAEPKAHUE TUCIUTIIHHBI
O0beM
, aKas.
4./ B
Koanl
TOM .
KOMIeTeHIH i
qHuCce
N H JIHYHOCTHBIX
Coaep:kaHue yueOHOI0 MaTepuajia u €3yJbTaTOB
HaumeHoBaHue ep y P dopme pesy ’
(opMbI oOpranu3anum JesTeJbHOCTH (popmupoBanu
pa3aesioB U TeM NpaKT
o0yJaromuxcs 10 KOTOPBIX
HYECKO
i crnocodcTByer
3JIEMEHT
MOAroT
NMpOrpamMmbl
OBKH,
akaj.
q.
Pa3nen 1. OcHOBBI CTPOEHMS BelIeCTBA 10
Tema 1.1. OcHOBHOE co/iepxaHue 10 OK 01
Crtpoenue atomoB | JI Nel 4
XAMHYECKHUX CoBpeMeHHasi MOJieJIb CTPOCHHSI aToMa.
3JIEMEHTOB M Npupoaa | CHUMBOJIMYECKUH SI3BIK XHAMHH.
XAMHYECKOU CBS3U XUMHYECKUN  3JIEMEHT.  DJIEeKTPOHHAas
kKoH(purypamus aroma. Krnaccudukanus
XUMUYECKHX JJIEeMEHTOB (s-, p-, d-
9JIEMEHTHI).  BajeHTHBIE  DJIEKTPOHHI.
BanentHocTh.  DnexkTpoHHas — mpupoja
XHUMHYECKOU CBS3U.
JI No 2 DnexTpooTpuuaTenbHOCTh. Buibl
XUMHUYECKON CBSI3M (KOBAJICHTHAs, MOHHAS,
METaJJINYeCcKasi, BOJOPOJHAS) U CIIOCOOBI
ee o0pa3oBaHMs
IIpakTn4yeckue 3aHATHA 4

[IpakTtnueckass pabora Ne 1 Pemenne
3aJlaHuil Ha HCTIOJL30BAHUE XUMHUUYECKOU
CUMBOJIMKM W Ha3BaHUH COEOUHEHUU II0
HOMEHKJIaType MEXAYHApOJHOIO COr03a
TEOPETUYECKON M TPUKIAAHON XUMHHU H
TPUBUAJIbHBIX HA3BaHUU NJIi COCTABIICHUS
XUMUYECKHX  (opMyn  JIBYXaTOMHBIX
COEIUHEHUN (okcu0B, Cynb(huIoB,
TUAPUIOB u T.I1.) u JIPYrux
HEOPTraHUYECKUX COEIMHEHHUM OTAEIbHBIX
KJIaCCOB.

[Tpaktuyeckast pabota Ne 2 ITpaktuyeckue
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KOITHA Ne

3aJlaHisl Ha YCTAHOBJICHHE CBSI3U MEXIY
CTpOGHI/IeM aTOMOB XUMHNYCCKUX
DJIEMEHTOB n MIePUOTUICCKUM
NU3MCHCHUCM CBOﬁCTB XUMHNYCCKUX
DJIEMGHTOB M  UX  COEOUHEHUH B
COOTBECTCTBUU C ITOJIOKCHUEM
Ileproanyueckoil CUCTEMBI.

Tema 1.2.
[Tepuonnueckuii
3akoH u Tabmuna JI.1.
Meunneneena

OcHoBHOE conep:kaHne

(S8

OK 01

JI. Ne 3 TIlepuoguueckas cucTeMa
XUMHUYECKUX 3JIEMEHTOB J.N.
Meuneneesa. dusnuecknii CMBICII
IIepnonnueckoro 3aKOHa ..
Meuneneesna. 3aKOHOMEPHOCTH
W3MCHCHUS CBOMCTB XAMUYCCKHX
3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U
CIIO)KHBIX BEIIECTB B COOTBETCTBHH C
MMOJIOKEHHEM XHUMHYECKOTO »JIEMEHTa B
[Iepnonnueckoit CUCTEME.
MupoBO33peHUECKOE U HaAYYHOE 3HAUYCHUE
IIepnonnueckoro 3aKOHa ..
Meuneneesna. [Tporuno3sl J.N.
Menneneesa. OtkpeITHE HOBBIX
XHUMHYCCKHIX 9JIEMCHTOB. Pemrenne
MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUUYECKUX 3aJaHui Ha
XapaKTEepU3aLHNI0 XUMUYECKUX HJIEMEHTOB
«Mertamnyeckue /  HEMETaJNIMYECKHE
CBOIICTBA, ANEKTPOOTPUIATEIBHOCTD
XUMHYECKHX 3JIEMEHTOB B COOTBETCTBHUU C
X AJIEKTPOHHBIM CTPOCHHEM u
MOJIO’)KEHUEM B TIEPUOJUYECKON CHCTEME
XUMHUYECKUX 3JIEMEHTOB J.N.
Meunneneesay»

OK 02

Pa3nen 2. Xumuueckue peakium

12

Tema 2.1. Tumsr
XAMHUYECKHUX peaK i

OCHOBHOE cO/Iep:KaHue

10

OK 01

Jlekmst Ne 4 Krnaccudukauus U THITBI
XMMHYECKMX  PEakUud C  ydacTHEM
HeopraHuueckux BemiecTB. CocraBieHue
ypaBHEHUU peakuuii COCIMHEHMUS,
pa3ioXKeHus, 3aMelieHusi, oOMeHa, B T.U.
peaxiuii rOpeHus, OKHCIICHUS-
BOCCTAHOBJICHMSI.

VYpaBHEHUS] OKUCIIEHUS-BOCCTAHOBIICHMS.
Crenenp okucieHus. OKUCIHUTENb U
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BOCCTaHOBHUTCIIb. CocraBnenne n
YpaBHHUBAHUC OKHUCIUTCIIbHO-

BOCCTAHOBUTEIILHBIX PEAKIUil METOJ0M
AJIEKTPOHHOTO OanmaHca. OKHUCIUTENBHO-
BOCCTAHOBUTEIILHBIC PEAKIIMU B MPHPOJIE,
IMPOU3BOACTBCHHBIX mnmponeccax n
KHU3HECATSIIbHOCTH OPTaHU3MOB

IIpakTHYecKkHe 3aHATHA

[TpakTrueckas pabota No 3
KonuuecTBeHHbIE OTHOIIEHUSI B XHMUHU.
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XUMHUA W pacyeTrbl 10 YpPaBHEHHUSIM
XUMHYECKUX PEaAKIUM.

[Mpaktuueckas pabora Ne 4 Monp Kak
eUHULA KOJIMYECTBA BEILIECTBA.
Monspaas macca. 3aKOHBI COXPaHEHHS
MacChl U SHEPTUH. 3aKOH ABOTraapo.
[Mpaktuyeckas padora Ne 5 MomspHblit
0o0beM ra3zoB. OTHOCHUTENbHAS MIOTHOCTh
ra3os.

[Ipaktnueckass padora Ne 6 Pacuersr mo
YpaBHEHUSAM XHMHYECKUX peakuuid C
HCITOJIb30BAaHUEM Macchl, o0Bbema
(HOpMaIbHBIEC YCIIOBHS) Ta30B, KOINYECTBA
BEIIECTBA

Tema 2.2.
DIIEKTPOIUTHYECKA
JIACCOLIUAIIHS
MOHHBI 0OMEH

s
u

OcHoBHOE coep:kaHue

(8]

OK 01

JI.. Noe 5 Teopuss 53JIEKTPOJIUTUYECKON
muccouuanuu.  MoHbl.  DIEKTPOJIUTHI,
HEAJICKTPOJIUTHI. Peakinn HOHHOTIO
obmena. CocraBlieHHE PEAKIMi HOHHOTO
oOMeHa MmyTeM COCTaBJIEHUS WX TOJHBIX H
COKpaIlleHHBIX MOHHBIX YPaBHEHUM.
KucinoTHO-OCHOBHBIE peakiuu. 3aJaHus
Ha COCTAaBJICHUEC MOHHBIX peaKuHﬁ

OK 04

Pasznea 3. Ctpoenne u

CBOlCTBA HCOPraHMIe€CKUX BCIICCTB

18

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

n

OCHOBHOE cO/Iep:KaHue

OK 01

Jlexuusa Ne 6 IlpenMer HeopraHM4eCKOH
xumud. Knaccudukanus HeopraHM4ecKux
BelecTB. [IpocTsie U Cl0KHBIE BELECTBA.
OCHOBHBIE KJIACCBI CJIOXKHBIX BELICCTB
(OKCUBI, THAPOKCUABI, KHUCIOTBI, COJIH).
B3anMocBA3p HEOPTaHMYECKUX BEIECTB.
ArperatHble COCTOSIHUS BEIIECTBA.
Kpucrammyeckue U amopQHble BellecTBa.

OK 02

© ®I'BOY BO «Henl'V»




DY

Muno6pnayxu Poccun
DenepanbHOE rOCyJapCTBEHHOE OI0/KETHOE
o0pa3oBaTeNnbHOE YIPEXKICHUE BRICIIIETO 00pa30BaHUs

«Yensbunckuii rocynapcrBenHslid yausepeuret» (PI'BOY BO «Uenl'Vy)

Komnemx Yenl'Y

PaGodas mporpamMmMa TUCIUTLTHHEL
Xumus

cnenuanbHOCTh 25.02.08 Dxcrutyaranys 6eCIUI0THBIX aBUAIIMOHHBIX CUCTEM

Bepcus noxymenra - 1

ctp. 15 u3 26 | [lepBsIit 3K3eMILTAP

KOITHA Ne

Jlekuus Ne 7 Tunbl KpUCTaTTMYECKHUX

pemeTok  (aToMHas, MOJIEKYJISIpHas,
WOHHAsI, METAJUTMYECKasi).
3aBUCUMOCTh  (PU3MYECKUX  CBOMCTB

BEIIECTBA OT THMNA KPUCTAJUIMYECKOU
pemerky.  3aBUCHUMOCTb  XUMHYECKOU
AKTUBHOCTH BELIECTB OT BUAA XUMHYECKOU
CBSI3M M THUIIA KPUCTAIUIMUECKON PELIETKH.
[TpuunHbl MHOrooOpa3us BEIIECTB

Tema 3.2. ®Pusuko-
XMMHYECKHE CBOMCTBA
HEOPTraHUYECKHUX
BEIICCTB

OcHoBHOE coep:kaHue

-}

OK 01

JI Ne 8 Metambl. O0mue guznueckue u
XUMHNYCCKHUEC CBOMCTBaA METAJIJIOB.
Cnioco06sI mosTydeHusi. 3HaUCHUE METAIIOB
51 HEMETAJIJIOB B HpUpOLE 54
KU3ZHEJEATEIbHOCTH YyelioBeKa u
opranu3mMoB. Koppo3usi MeTamioB: BHJbI
KOPpPO3UH, CIOCOOBI 3alIUTHl METAIJIOB OT
KOPPO3UH

OK 02

JI Ne 9Hemeramnpl. O6mue ¢uzndeckue u
XUMHNYCCKHUEC CBOIICTBa HEMCTAJJIIOB.
Tunnunele cBoiicTBa HemeTauioB [V— VII
rpynn. Knaccudukauus u HOMEHKIIATypa
COCMHEHUN HeMeTaJuioB. KpyroBopoTsl
OMOTCHHBIX 2JIEMEHTOB B IPUPOJIC

JI Ne 10 Xumuueckue cBOMCTBa OCHOBHBIX
KJIaCCOB HEOPTraHUYECKUX BCIIECTB
(OKCHIOB, TUAPOKCHUJIOB, KUCJIOT, COJIEH H
Ap.).

JI No 11 3akoHOMEpHOCTH B HM3MEHEHUHU
CBOﬁCTB HpOCTBIX BCIICCTB, BOI[OpO,Z[HbIX
COCIMHEHMI,  BBICIIMX  OKCHIOB U
TUAPOKCHU]L

Tema 3.3.
WNnentudukanus
HEOPTaHUYECKUX
BEILIECTB

OCHOBHOE cO/Iep:KaHue

OK 01

IIpakTnyeckue 3aHATHS

OK 02

[IpakTuyeckas pabota Ne 7
«nentndukanus HEOPraHMYECKUX
BEILIECTBY.

[IpakTruueckas pabora Ne 8

Pemenue SKCHCPUMCHTAIIBHBIX 3aaa4 II0
XUMHYECKHM CBOWCTBAM METaLIOB U
HEMETAJIOB, IO  PACIO3HaBaHUIO U
MOJYYCHUIO COCIMHEHWH METAJUIOB U
HEMCTAJJIOB.

[TpakTrueckas pabota No 9

OK 04
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DY

Muno6pnayxu Poccun
DenepanbHOE rOCyJapCTBEHHOE OI0/KETHOE
o0pa3oBaTeNnbHOE YIPEXKICHUE BRICIIIETO 00pa30BaHUs

«Yensbunckuii rocynapcrBenHslid yausepeuret» (PI'BOY BO «Uenl'Vy)

Komnemx Yenl'Y

PaGodas mporpamMmMa TUCIUTLTHHEL
Xumus

cnenuanbHOCTh 25.02.08 Dxcrutyaranys 6eCIUI0THBIX aBUAIIMOHHBIX CUCTEM

Bepcus noxymenra - 1

‘ ctp. 16 u3 26 | [lepBsIit 3K3eMILTAP

KOITHA Ne

Wnentuduxanus HEOPraHUYECKHUX
BEIIIECTB C MCIIOJIb30BAaHUEM HUX (PUUKO-
XUMHYECKMX  CBOMCTB,  XapaKTEPHBIX
KAuECTBEHHBIX PEAKIUN.

KayecTBeHHble peakuuu Ha cyiabgart-,
KapOOHAT- M XJOPUI- AaHUOHBI, HA KaTHOH
aMMOHHS

Pa3nen 4. Ctpoenne u

cBOliCcTBA OPraHuvYe¢CKUX BCIICCTB

22

Tema 4.1.

Knaccudukanms,
CTPOCHHE
HOMEHKJIaTypa
OpPTaHHYCCKHUX
BEILIECT

n

OCHOBHOE cO/Iep:KaHue

N

OK 01

JI. Nel2 IlosBneHme u  pa3BUTHE
OpPraHMYEeCKOM  XMMHMHM  KaK  HAyKH.
IIpenmer opranuudeckoil xumuu. Mecto u
3HAYEHHE OPTAaHMYECKON XUMHH B CUCTEME
€CTECTBEHHBIX HayK.

XHUMHYECKOE CTPOCHHE Kak MOPSAOK
COEIMHEHUS] aTOMOB B MOJIEKYJIE COIJIACHO
X BAJICHTHOCTU. OCHOBHBIE MOJOKEHUS
Teopuu XUMHYECKOIO CTpOEHUS
OpraHNYEeCKUX COCTUHEHUN AM.
byrneposa. YrnepoaHsii CKeJIeT
OpPraHMYeCKOW MOJIEKYJbl. 3aBUCHUMOCTh
CBOMCTB  BEIIECTB OT  XHMHYECKOIO
CTpOeHHUsI MoJieKyd. M3omepust 1 u30MepBL.
[lonatne o QyHKUMOHATIBHON TpymIe.
Pamukan. [lpuHnunel  kimaccudukamum
OpPraHUYECKUX COEMHEHUM.
MexnayHaponHas HOMEHKJIaTypa "
MPUHIUIIBI HOMEHKJIATYpbl OPraHUYeCKUX
COEIMHEHUN. [Moustue 00
a30TCOAEPIKAIINX COEIUHEHUSIX,
OMOJIOTUYECKH  aKTUBHBIX  BEIIECTBaX
(yrmeBomax, kupax, Oeimkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSX
(MOHOMEp, MOJMMEDP, CTPYKTYPHOE 3BEHO)

OK 02
OK 04

IIpakTnyeckue 3aHsATHS

[IpakTuyeckas paboTta Ne 10
Homenknatypa OpraHUYEeCKHX
COGI[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB
(HaChILICHHBIE, HEHACHIIICHHBIC u
apoMaTU4YeCKue YIJIEBOAOPOABI, CIMUPTHL,
(eHobL, aJTbJICTUIBL, KETOHBI,

KapOOHOBBIE KUCIIOTHI U J.)
CocraBreHHE TOJMHBIX W COKPAIICHHBIX
CTPYKTYPHBIX  (OpMYJIT  OpPraHMYECKHX
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Muno6pnayxu Poccun
DenepanbHOE rOCyJapCTBEHHOE OI0/KETHOE
o0pa3oBaTeNnbHOE YIPEXKICHUE BRICIIIETO 00pa30BaHUs

«Yensbunckuii rocynapcrBenHslid yausepeuret» (PI'BOY BO «Uenl'Vy)

Komnemx Yenl'Y

PaGodas mporpamMmMa TUCIUTLTHHEL
Xumus

cnenuanbHOCTh 25.02.08 Dxcrutyaranys 6eCIUI0THBIX aBUAIIMOHHBIX CUCTEM

Bepcus noxymenra - 1

ctp. 17 u3 26 [lepBsIit 3K3eMILTAP

KOITHA Ne

BELIECTB OTJENbHBIX KIIACCOB, HCIIONb3Ys
UX Ha3BaHUsA II0 CHUCTEMATHYECKOM U
TPUBHAJIBHON HOMEHKJIAaType (STHIIEH,
aleTUJICH, [JIMLIEPUH, ¢enon,
dopmanbaerun, YKCYyCHas KHCJIIOTA,
ruiuH). PacueTs! npocrteiiiend GpopMyisl
OPraHMYECKOM MOJEKYJIbI, HCXOAsS W3
3JIEMEHTHOT0 coctaBa (B %)

Tema 4.2. CsoiicTBa
OpraHUYECKUX
COCTMHEHNN

OCHOBHOE cO/Iep:KaHue

OK 01

Jleknusa Ne 13 ODusuko-xUMHUYECKHE
CBOWCTBA  OpPraHMYECKHX  COCIUHEHUH
OTJICTBHBIX KJIACCOB (ocobennocTH
KJaccu(puKauu ¥ HOMEHKJIATYpPhl BHYTPH
KJIacca; TOMOJIOTMUYECKHUU psl ©u oOmias

dbopmyna; HU30MEpHs; buznveckue
CBOMCTBA; XUMHYECKHUE CBOMCTBA;
CrocoObI MTOJTYYEHUS): npeebHbBIC

YIIEBOIOPOABI (AIKaHBI M IIUKIOATKAHBI).
['openne MeraHa Kak OJIMH W3 OCHOBHBIX
HCTOYHHUKOB TCIUIA B MPOMBINIJICHHOCTH U
OBITY. CaoiicTBa MIPUPOIHBIX
YTJIEBOJOPOAOB, HAXOXKICHUE B MPUPOJAE U
MPUMEHEHHE aJIKaHOB;

— HempeaenbHble (AJIKCHBI, AaTKUHBI U

AJIKa/IMEHBbI) U apoMaTH4ecKHe
yriaeBogopoAsl. ['opeHue aneruneHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTO

TJIaMCHH JJIsI CBAPKU U PE3KH MCTAJJIOB

OK 02
OK 04

Jlekuus  Ne 14 xucnopoxacoaepxaniue
coeAuHeHUss  (COUpTBI U (PEHOIIBI,
KapOOHOBBIE  KHUCIOTBI W 3QUPHI,
AIBACTUABI U KCTOHBI, KUPBI, yFJIGBOI[BI).

[IpakTuueckoe MIPUMEHEHHUE
OTHUJICHTJIMKOJIA, TJImMicpuHa, (beHona.
[Ipumenenue dhopmanipierua,

aleTaiableruia,  YKCYCHOM  KHUCIIOTBHI.
Mbuta Kak CcolM BBICIIMX KapOOHOBBIX
KHMCJIOT. Moo1ue cBOWCTBa Mblila

Jleknsa Ne 15 a30TcoepxKaIme
COCANHCHUA (aMI/IHbI U aMHUHOKHUCJIIOTHI,
OenKn). BricokoMonekynspHbie
COCANHCHUA (CI/IHTGTI/I‘-IGCKI/IG )41
OMOJIOTHYECKU-aKTHBHBIE). Monowmep,
oJIMMED, CTPYKTYpHOE 3BEHO.
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DY

Muno6pnayxu Poccun
DenepanbHOE rOCyJapCTBEHHOE OI0/KETHOE
o0pa3oBaTeNnbHOE YIPEXKICHUE BRICIIIETO 00pa30BaHUs

«Yensbunckuii rocynapcrBenHslid yausepeuret» (PI'BOY BO «Uenl'Vy)

Komnemx Yenl'Y

PaGodas mporpamMmMa TUCIUTLTHHEL
Xumus

cnenuanbHOCTh 25.02.08 Dxcrutyaranys 6eCIUI0THBIX aBUAIIMOHHBIX CUCTEM

Bepcus noxymenra - 1

ctp. 18 u3 26 [lepBsIit 3K3eMILTAP

KOITHA Ne

[Tonumepusanus STHIEHa KaKk OCHOBHOE
HaIIPaBJIEHUE €r0 UCIIOIb30BaHU.
['eneTndeckass CBsSI3b MEXIYy KIAacCaMHU
OPraHNYeCKUX COCTUHEHUN

Tema 4.3.
WNnentudukanus
OpraHNYeCKUX
BCIICCTB, 150:¢
3HAYCHHE
MIPUMEHEHUE B
OBITOBOM n
MIPOU3BOACTBEHHOMN
JIeITEILHOCTH
YyelIoBeKa

OCHOBHOE cO/Iep:KaHue

12

OK 01

Jlexktiug  Ne 16  buoopranuyeckue
COCTUHEHMUS. [Ipumenenue u
Ouonornyeckas poib yIJIEBOJOB.
OxkucneHue  yrieBoJOB —  HCTOYHHK
DHEPrUM JKUBBIX OpraHu3moB. OobmacTu
pUMEHEHUs aMUHOKUCIOT. [IpeBparenus
OenKkoB 1005000041 B OpraHu3Me.
buonornueckue byHKIIHI OCJIKOB.
Buonornveckue ¢yHkuM KUpoB. Poib
OpraHMYeCcKON  XMMHUHU B  pPELICHUH
po0JieM MUIIEBON OE30MaCHOCTH

OK 02
OK 04

Ponp oprannueckoil XMMHHM B PpEIICHUU
npo0JieM SHEPreTU4ecKol 0e30MmacHOCTH,
B Pa3BUTHU MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaIoB, HOBBIX UCTOYHUKOB YHEPTUU
(ayIbTEepHATUBHBIE WCTOYHHUKU DHEPTHUH).
OnacHOCTh  BO3JEHCTBUS HA  JKHUBBIC
OpraHWU3Mbl ~ OpPraHWYECKHX  BEUICCTB
OTIIENBHBIX  KJaccoB  (YIJIEBOJIOPOJIHI,
CHHPTHl, (EHONBI,  XJIOPOPTaHUYECKHE
MPOU3BOIHBIC, ATBJETHU/IBI U JAP.), CMBICIT

IIpakTnyeckue 3aHATHS

10

[IpakTuueckas padora Nell

CBolicTBa OpPraHMYECKHMX  COCIUHEHUH
OTICIBHBIX KJIacCOB (TpUBHAJbHAs U
MEXTyHAPOIHAS HOMEHKJIATypa,
XUMUYECKHE CBOIICTBa, CIIOCOOBI
MOJIYYCHHS1): TIpeesibHbIe  (aJIKaHbl U
IIUKJIOQJIKAHBI ),

[IpakTrueckas padora No 12
HEenpeJeNbHble  (JIKEHBI, QJIKUHBI U
aJIKaIMeHBbI )

[IpaxkTuyeckas pabota Ne 13
apOMaTUYECKHUE YTIIEBOJOPOIbI, CIUPTHI U
(deHonbl, KapOOHOBBIE KHCIOTHI M 3(PUPHI,
QIBJETUABl W KETOHBl, aMHHBI U
AMHHOKHUCIIOTBI,  BBICOKOMOJICKYJISIPHBIC
COCMHEHUSI.

ITpakTuyeckas padora Ne 14
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DY

Muno6pnayxu Poccun
DenepanbHOE rOCyJapCTBEHHOE OI0/KETHOE
o0pa3oBaTeNnbHOE YIPEXKICHUE BRICIIIETO 00pa30BaHUs

«Yensbunckuii rocynapcrBenHslid yausepeuret» (PI'BOY BO «Uenl'Vy)

Komnemx Yenl'Y

PaGodas mporpamMmMa TUCIUTLTHHEL
Xumus

cnenuanbHOCTh 25.02.08 Dxcrutyaranys 6eCIUI0THBIX aBUAIIMOHHBIX CUCTEM

Bepcus noxymenra - 1

ctp. 19 u3 26 [lepBsIit 3K3eMILTAP

KOITHA Ne

3agaHusg Ha COCTaBJICHHE YpaBHEHUH
XUMUYECKMX  pEakUuid C  y4acTHEM
OpraHMYECKHUX BEUIECTB HA OCHOBAHUU HX
COCTaBa U CTPOEHUS

[TpakTrueckas paboTta No 15
“Unentuduxanms OpraHNu4YeCKHUX
COCTMHEHNN OTAEILHBIX KJIacCOB”’
WNnentudukanus OpPTaHHYECKUX
COCIMHEHUN OTHENbHbIX KJaccoB (Ha
npumepe aJIbJICTH]IOB, Kpaxmarna,
YKCYCHOM KHCIIOTBI, OEJIKOB H T.IL.) C
UCTIOJIb30BaHUEM HX (U3UKO-XMMHUYECKUX
CBOMCTB M XapaKTEpHbIX KauyeCTBEHHBIX
peakiuii.  [lenarypauus Oenka  mpu
HarpeBaHuu. lI[BeTHble peakiuu OEIKOB.
Bo3HHKHOBEHHE aHATUTHYECKOTO CHUTHAJA
C TOYKM 3pPEHHUS XUMHUYECKHX MPOLECCOB
IpU MPOTEKAHWHM KAUYeCTBEHHOW pEaKIuw,
MO3BOJIAOIIEH UACHTUPUIUPOBATD
MpeJIOKEHHBIC OPTAaHMYECKHE BEIIECTBA

Paznen 5. Kunernueckue " TepMOAUHAMHUYECKUE 2
3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKIuii
Tema 5.1 OcHOBHOE coJiepKaHue 2 OK 01
CkopocTb Jlexuus Ne 17 2 OK 02
XUMHYECKHUX CkopocTh peakluu, €€ 3aBUCUMOCTb OT
peakiuii. Ppa3InYHBIX bakTopoB: MIPUPOJIBI
XuMHYECKOe pearupyomux BeLECTB, KOHLEHTPALUU
paBHOBecHE pearupymomux BEIIeCTB, TEMIEpaTypsl U
IUIOHIAId  PEaKIMOHHONM MOBEPXHOCTH.
TemoBble 3P PeKThI XUMHYECKHUX
peakuuii. OK30- W 3HAOTEPMHUYECKHE,
peaKkiuu.
OOparuMocTh  peaknuii. XHUMHYECKOE
paBHOBECHME U €ro CMEIIECHHUE IO
neiicTBuEM pa3IMYHbIX ¢bakTopoB
(KOHIIGHTpAIHs PEareHTOB WU MPOTYKTOB
peakuuu, JAaBlieHHe, TeMIleparypa) s
CO3JaHuUs ONTUMAJbHBIX yCIIOBUM
IPOTEKaHUs  XUMHUYECKMX  IPOIIECCOB.
ITpunnun Jle Hlarense.
Pa3znea 6. PacTtBopnl 4
Tema 6.1. Ilonsatue o | OcHOBHOE coeps:KaHue 2 OK 01
pacTtBopax [TpakTrueckas padorta Ne 16 2 OK 02
PacTBopeHne Kak (U3MKO-XMMHUYECKHM OK 07
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Muno6pnayxu Poccun
DenepanbHOE rOCyJapCTBEHHOE OI0/KETHOE
o0pa3oBaTeNnbHOE YIPEXKICHUE BRICIIIETO 00pa30BaHUs

«Yensbunckuii rocynapcrBenHslid yausepeuret» (PI'BOY BO «Uenl'Vy)

Komnemx Yenl'Y

PaGodas mporpamMmMa TUCIUTLTHHEL
Xumus

cnenuanbHOCTh 25.02.08 Dxcrutyaranys 6eCIUI0THBIX aBUAIIMOHHBIX CUCTEM

Bepcus noxymenTa - 1 ctp. 20 u3 26 [lepBsIit 3K3eMILTAP KOITHS Ne
mporiecc. PactBopsI. CriocoOmr
MPUTOTOBJICHUS pacTBOpPOB.
PacTBOpuMOCTb. MaccoBas OIS
pacTBOPEHHOTO BEILIECTBA. Cwmbicn

mokasareist — MpeleiabHO  JIOIMyCTUMOM
KOHICHTpAalMK1 MW €ro HuCIOJb30BAHUC B
OLICHKE 3KOJIOTUYECKON OE301MacHOCTH.

[IpaBuia 3KOIOTUYECKHU 1IETECO0OPA3ZHOTO
noBeleHus B OBITY H  TPYHOBOM
ACATCIIBHOCTH B LCIAX COXPAHCHUA CBOCTO
30POBbSI M OKPYXKAIOIIeH MpUPOIHON
Cpebl; OMAaCHOCTh BO3JCHCTBUS HA JKUBBIC
OpraHU3MBbl OIPEIEICHHBIX BEUIECTB.

PemeHne  mpakTHKO-OPUEHTUPOBAHHBIX
pacueTHbIX  3aJaHUH HAa  PacTBOPHI,

Tema 6.2.
HccnenoBanue
CBOICTB PacTBOPOB

[IpuroToBiaeHre pacTBOPOB  3aJaHHOM
(maccoBoif, %)  koHmeHTpauuu  (C
MPAKTUKO-OPUEHTHPOBAHHBIMU
BOIIPOCAMM) U ONpEACNIEHHE  Cpeabl
BOJIHBIX PacTBOPOB.

Pemenue 3aa4 Ha IMPUT'OTOBJICHUC
pacTBOpPOB

HCIIOJIb3yEMBIE B OBITOBOM 51
IIPOM3BOJICTBEHHOMN JeSATeNbHOCTH

YeJoBeKa

OCHOBHOE cO/Iep:KaHue 2 OK 01
IIpakTHYeckue 3aHATHSA 2 OK 02
[MpakTHueckas pabora Ne 17 OK 04
«IIpurorosieHue pacTBOPOB». OK 07

IMPO®ECCHUOHAJBHO-OPUEHTUPOBAHHOE COJAEPKAHUE

(conepskaHue NPUKJIATHOTO MOTYJIS)

Pa3znesn 7. Xumus B ObITY M NPOM3BOJACTBEHHON 1eSITeIbHOCTH 4

Yye10BeKa

Tema 7.1 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE 4 OK 01
Xumus B OBITY U | coep:KaHMe OK 02
MPOU3BOACTBEHHOMN Jlekiimg Ne 18 Hoseiimue noCTUXEHUS 2 OK 04
JESTEIIBHOCTH XUMHYECKOM HayKd U XUMHYECKOU OK 07
YeJloBeKa TeXHoJIoTuH. Poib XumMum B obecnieueHUH

DKOJIOTUYECKOH, SHEPreTUYECKOU u
IUIIEBON 0€30I1aCHOCTH, pa3BUTHU
MequuuHbl. [IpaBuiia moucka W aHamusa
XUMHYECKOH MH()OPMALUU U3 pa3IMYHbIX
UCTOYHUKOB (HayuHas M y4eOHO-Hay4Has
JIUTEpaTypa, CpeacTBa MacCOBOU
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Muno6puayku Poccun
DenepanbHOE rOCyJapCTBEHHOE OI0/KETHOE

@‘,} o0pa3oBaTeNnbHOE YIPEXKICHUE BRICIIIETO 00pa30BaHUs
«Yensbunckuii rocynapcrBenHslid yausepeuret» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y
Pabouast mporpamMMa JUCIMIUIMHEL
Xumus
cnenuanbHOCTh 25.02.08 Dxcrutyaranys 6eCIUI0THBIX aBUAIIMOHHBIX CUCTEM
Bepcus noxymenTa - 1 ‘ ctp. 21 u3 26 [lepBsIit 3K3eMILTAP KOITHSA Ne

nHpopmanuu, cetb UHTEpHET).

IIpakTHYecKkHe 3aHATHA 2
[IpakTtuueckass padora Ne 18 Ilouck wu
aHanus3 KEWCOB 0 [IPUMEHEHUH

XMMHYECKHX BEIIECTB M TEXHOJOTUH ¢
yuyeToM Oyaymedt mnpodeccuoHanbHOM
NEATENIFHOCTH 10 TeMaM: BaKHEHIIne
CTPOUTENbHbIC MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPacKH,
CTEKJIO, KEpaMuKa, MaTepuainbl  JUis
JJIEKTPOHHKH, HaHOMaTepHaJIbl,
TEKCTHJIbHBIC BOJIOKHA, UCTOYHUKHU
SHEPTuH, OPraHNUYECKHEe W MHHEpaJIbHBIC
ynoOpeHusi, JIeKapCTBEHHBIC BEIIECTBa,
OBITOBAsT XUMHUS.

3ammra: [IpencraBieHue  pe3ysbTaTOB
pemeHnst KeHcoB B (opMe MUHH-IOKIIANA
¢ mpeseHranuen. [uddepeHMpoBaHHBINA
3a4er.

Bcero: 72

3. YcaoBus peanusanuu padoyeil mporpaMMbl JUCHUANIIMHBI

3.1. TpeGoBaHus K MUHUMAJIbHOMY MaTEePHAJIbHO-TEXHUYECKOMY
o0ecre4YeHN 0 TUCHUTINHBI

KabuHer ecTeCTBEHHOHAayYHBIX IUCHUIUIMH — y4eOHas ayJuTOpus IS
NPOBEJCHUS  JICKIIMOHHBIX W  TPAKTHYECKUX  3aHATHW, TPYNIOBBIX U
WHIVBUIYQIBHBIX KOHCYJIbTAIM, TEKYIIET0 KOHTPOJIS W TMPOMEKYTOYHOU
arrectaru Ne 307.

OcHoBHOE 000pyIOBaHUE:!

yueOHas U CHelHaTu3upoBaHHas MeOenb, yueOHasi Jocka, paboune mecTa
JUTsl O0ydarommxcs, pabodee MECTO MPENOoIaBaTelis C BEIXOJOM B ceTh IHTEpHET.

Texuuueckue cpencrBa OOy4YeHHUs Ul TIPOBEICHUS BCEX BHIIOB 3aHSTHIA:
MYJTbTUMEANIHBIN KOMIUIEKC MOPTATUBHBIN (HOYTOYK, IEMOHCTPAIMOHHBIN dKPaH,
MIPOEKTOD).

Y4eOHO-MeTonYeCKask JOKYMEHTAITHS:

TUIaKTHIECKHE TTOCOOWSI, TIIIaKaThl, HATJISTHBIN M pa3JaTOYHBIA MaTepuall.

[IporpamMmmHoe obecrieueHue:
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Muno6pnayxu Poccun
DenepanbHOE rOCyJapCTBEHHOE OI0/KETHOE

@‘” o0pa3oBaTeNnbHOE YIPEXKICHUE BRICIIIETO 00pa30BaHUs
«Yensbunckuii rocynapcrBenHslid yausepeuret» (PI'BOY BO «Uenl'Vy)
Komnemx Yenl'Y

Pabouast mporpamMMa JUCIMIUIMHEL
Xumus
cnenuanbHOCTh 25.02.08 Dxcrutyaranys 6eCIUI0THBIX aBUAIIMOHHBIX CUCTEM

Bepcus noxymenTa - 1 ‘ cTp. 22 u3 26 [lepBsIit 3K3eMILTAP ‘ KOITHSA Ne

Windows 10 (cpok neicTBus JTUIEH3UU: O€CCPOUHO).

PacxonHbie MaTepHabl

IHomemeHnus i OpraHM3alMd CaMOCTOATEJbHONM M BOCHHMTATEJIbHOM
padoThI

1.bubmmoteka, untansHbiit 3a1 Ne3 ¢ BeixonoM B VMHTEpHET - mOMEIICHHE
JUTSL OPTaHHU3AIMN CAMOCTOSITEIbHON U BOCITUTATEIBHON PabOTHI.

454001, Yenabunckas obnacte, r. UensOunck, yin. bparseB Kamupunsrx, 1.
129

OcHOBHOE 000pYIOBAaHHUE:

CTCIUIAXKU KHIDKHBIC, Kadeipa BeIIaYH JIMTEPATYPhl, BRICTABOYHBIN CTEIIAXK,
mKadpl, CTONBI, CTYyJbS, KOHAMIIMOHEDP, 9 TEPCOHATBHBIX KOMIIBIOTEPOB C
MOAKITIOYCHHEM K HMH(GOPMAIIMOHHO —  TEJICKOMMYHUKAIIMOHHOMN ceTu
«HTepHeT); yueOHas MeOeshb, MPOEKTOP, IKPaH, KOHIUITUOHED.

[IporpammHuoe obecriedeHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level
(doroBop Ne AD-19/15); Microsoft Office Professional Plus 2010 Russian
Academic OPEN 1 License No Level (HoroBop Ne AD-23/12); AHTuUBHpYC
Kacnepckoro  (JIunensuonnsiii  goroBop Ne K-0054-P ot 19.12.22);
Koncynbrantllitoc (Cornamenne o corpynanuectse Ne 31 or 20.05.2023 r. ¢
pPErHOHANILHBIM ~ MH(POPMAIIMOHHBIM  IIEHTPOM  OOIIEPOCCHUHCKONW  CeTH
pacmpoctpanenus npaBoBoil uHbopmarun); H3b (Jorosop Ne 101/HOb/2810 ot
20.02.2018).

HeorpannueHHBI JOCTYym K  DAJICKTPOHHO-OMOJIMOTEYHBIM  CHCTEMaM
(3MEKTPOHHBIM oubnmorekam), B AIEKTPOHHYIO nH(pOpMaMOHHO-
oOpa3oBaTeNbHYI0 Cpeay oOpa3oBaTeIbHOM OpraHu3aluy; K COBPEMEHHBIM
npodeccruoHanbHbIM 06a3aM JaHHBIX 1 HHGOPMAIIMOHHBIM CIIPABOYHBIM CHCTEMaM.

2. AxtoBwIi 3am Ha 483 MecTta ¢ BBIXOJAOM B ceTb MHTEpHET - s
MIPOBEICHUS HAYYHBIX KOH(EPEHIIUNA, CEeMUHAPOB - TOMEIICHHE JJI OpraHu3aluu
BOCITUTATEIHHOM PAOOTHI.

454001, YensaOunckas obsacts, r. YenssouHck, yia. bpateeB Kamupunsix, a.
129
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Texuudyeckue  cpenctBa  oOydeHHs  JUIsl  TPOBEACHHS  3aHATH:
MYJTbTUMEANIHBIN KOMIUIEKC MOPTATUBHBIN (HOYTOYK, IEMOHCTPAIMOHHBIN dKPaH,
MIPOEKTOD).

OcHoBHOEe  00OpyIOBaHHME: COBPEMEHHOE 3BYKOBOE, CBETOBOE W
BUI0000pYIOBaHUE.

3.2. UndopManmoHHOe o0ecnevYeHne peajn3aly MporpaMmmbl

OcHoBHas JMTEpaTypa

. bopucos, A. H., Xumus : yue6nuk / A. H. bopucos, E. C. Octpormsinos, T. b.
boitona, JI. TI. Apnamesa. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-
5-406-11987-7. — URL: https://book.ru/book/950237. — TekcT : 371€KTPOHHBII.

. Henuncosa, O. U. Xumus : yue6nuk / O. U. JleancoBa. — Mocksa : KnoPyc, 2023.
— 307 ¢. — ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217—
TeKCT : DIEKTPOHHBIM.

. Caenko, O. E., Xumus (uis1 HEXUMUYECKUX crienuanbHocTei) : yueOnuk / O. E.
Caenko. — Mocksa : KnoPyc, 2023. — 304 c. — ISBN 978-5-406-11295-3. —
URL.: https://book.ru/book/948704. — TekcT :

JlonoJiHUTeIbHAS JIUTEPATypa:

1. AmapueB, A. W. OOmas xumusg. COOpHUK 3alaHuii C TPUMEPAMH
peueHuit [DneKTpoHHBIN pecypc]: yueoHoe nocodue mis CIIO / A. W. Anaphes,
JI. 1. Adbonuna. — 2-e uzn., ucnp. u gon. — Mocksa : Opaiit, 2018. — 127 ¢. —
(Cepus:IIpodeccuonansioe obpazoBanue). — Pexum goctyma:www.biblio-
online.ru/book/A68ED09D-D513-4717-8473-545DB707C082

2. Kamunckuit, B. A. Opranuueckass XuMHs . TECTOBbIE 3aJlaHUs, 3aJ1auH,
BONIPOCHI [DIIEKTPOHHBIN pecypc]: ydyebHoe mnocobme mus CIIO / B. A.
Kamunckuii. — 2-e uzn., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 289 ¢. —
(Cepus:ITpodeccuonanbuoe oOpazoBanHue). — Pexum goctyma:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteiHoBa, T. B. Xwumusa [OnekTpoHHbIH pecypc|: Y4eOHUK W
npaktukyM Juist CITO / T. B. MapteinoBa, U. B. Apramonosa, E. b. ['onyHOB ; ox
pen. T. B. MapteiHoBoii. — Mocksa :FOpaiit, 2018. — 393 c. — (Cepus
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Ilpodeccuonanpuoe  oOpazoBanue). —  Pexum  nmoctyma:www.biblio-
online.ru/book/C857772E-BD06- 4C00-81 AC-518E104A9CE9

4. MockBa, B. B. Opranuyeckas xumus: 0a30Bble  IPUHIIUIBI
[DnexTpoHHBI pecypc]: yuebHoe nocodue ans CIIO / B. B. Mocksa. — 2-e u3g.
— MockBa : [Opaiitr, 2018. — 143 c¢. — (Cepus :llpodeccronansroe
oOpazoBanue). — Pexxum mocryma:www.biblio-online.ru/book/9E571A25-1C9A-
4CF6-A8DS8-92FF2788FF67

5. O6mas xumus. [lpakTukyM [DJeKTpOoHHBIH pecypc]: yueOHoe mocooue
nis CIIO / H. JI. I'munka ; nmox pen. B. A. IlomkoBa, A. B. baGkora, O. B.
HecrtepoBoii.— Mockaa :FOpaiit, 2019. — 248 ¢. — (Cepus :Ilpodeccronanbaoe
oOpazoBanue). — Pexum nocryna:www.biblio-online.ru/book/7C2980B4-92B9-
4F92-A350- C92D3F9B5140

6. OneitnukoB, H. H. Xumusa. Anroputmsl pemieHust 3agad M TECTbl
[DnexkTponHBIt pecypc]: yuedbnoe nmocodue mis CIIO / H. H. Oneitnukos, I'. I1.
MypaBbeBa. — 3-e uzn., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 249 c. —
(Cepust:Ilpodeccuonansoe oOpazoBanue). — Pexum goctyma:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

7. Pocun, W. B. Xumus[DnekTpoHHBI pecypc]| :y4eOHUK W 3aJayHUK IS
CIIO / M. B. Pocun, JI. JI. Tomuna, C. H. ComoBreB. — Mockaa :IOpaiit, 2018. —

420 ¢. — (Cepus :IlpodeccuonanpHoe oOpazoBanme). —  Pexum
noctyma:www.biblio- online.ru/book/7678EFFE-1F8D-48 A3-AAEQ-
9F9E86320CB1

8. Cmapeirus, C. H. Heoprannueckas xumus. IIpakTukyMm [DNeKTpOHHBIN
pecypc]: yuebHo-npakTuueckoe. nocooue ansa CIIO / C. H. Cmapeirun, H. JI
barnasen, 1. B. JlaitnakoBa. — Mocksa :IOpaiit, 2019. — 414 c. — (Cepus
IIpodeccuonanpbHoe  oOpaszoBanue). —  Pexxum  goctyma:www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

9.CyBopoB, A. B. OOmas u HeopraHuyeckas XuMHUSA [DJIEKTPOHHBIN
pecypc]: yueonuk nnst CI1IO : B2 1. T. 1./ A. B. CyBopos, A. b. Huxkonbckuit. —
6-¢ u3g., ucnop. U gon. — Mocksa :IOpaiit, 2018. — 292 c. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanme). —  Pexum  gocryma:www.biblio-
online.ru/book/65B7E681-47A6-4304- 95E6-9457DD679373
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10. CyBopoB, A. B. OOmias u HeopraHuyeckas XuMusl [DJIEKTPOHHBIN
pecypc]: yueonuk qist CIIO : B 2 1. T. 2./ A. B. CyBopos, A. b. Hukonasckuii. —
6-¢ u3n., ucnp. u jgom. — MockBa :HOpaiir, 2018. — 315 c¢. — (Cepus
:IIpodeccuonanbnoe  oOpazoBanue). —  Pexxum  moctyma:www.biblio-
online.ru/book/3FEBBA67-A0ODA- 4101-BAFD-A95B643E09DD

11. Xumus [Dnextponnsiit pecypc]: yueonuk mist CI1O / FO. A. Jlebenes, I
H. ®anees, A. M. I'ony6es, B. H. Illanosan ; mox obmr.pexn. I'. H. ®aneeBa. — 2-¢
u3a., mep. u jgon. — MockBa : IOpait, 2018. — 427 c¢. — (Cepus
Ilpodeccuonanpbuoe  oOpazoBanue). —  Pexum  nmoctyma:www.biblio-
online.ru/book/A2ES8E03-CD8C- 428F-BB13-47BBABOF386E

12. Xumus. 3agauyHuk [DIEKTPOHHBIN pecypc]: yueoHoe nmocodue ais CI1O
/ YO. A. Jlebenes [u ap.] ; mox obmr.pen. I'. H. ®@aneeBa. — Mocksa :FOpaiit, 2018.

— 236 c¢. — (Cepusa :IlpodeccuonampHoe oOpa3oBanue). — Pexum
noctymna:www.biblio- online.ru/book/776D1303-3CDD-42 AE-89FC-
DEC2F5D8COES

13. IllepbaxoB, B. B. Heopranudeckas xumusi. Bompockl u 3amauu
[DnexTpoHHBIN pecypc] : yueOHoe nmocodue st CIIO / B. B. Illep6akos, A. A.
®upep, H. H. bap6otuna. — 2-e uzn., ucnp. u gon. — Mocksa : FOpaiit, 2018. —
107 c¢. —(Cepus:llpodeccuonanpaoe obpa3zoBanue).—Pexum  pocryna:
www.biblio- online.ru/book/510CDA50-7E17-40CB-BA51-D4457D188683

HuTepHET-pecypchI:

1. www.pvg.mk.ru (onmumnuana «I[Tokopu BopoOGbeBbI ropbI»).

2. www.hemi.wallst.ru  (OGpa3zoBaTenbHBIM  CaWT I  IIKOJbHUKOB
«XUMUAR).

3. www.alhimikov.net (OOpa3oBaTenbHbIN CAUT JJIs1 IIKOJIBLHUKOB).

4. www.chem.msu.su (D1ekTpoHHass OMOIMOTEKA 110 XUMHUH).

5. www.enauki.ru (MHTepHeT-U3aHue Uil yuurtelned  «EcrecTBeHHBIS
HAYKN»).

6. www.1september.ru (meToguueckas razera «llepBoe ceHTIOps»).

7. www.hvsh.ru (kypHan « XuMus B IIKOJIE»).

8. www.hij.ru (xypHas «XuMHS U KU3HB»). Www.chemistry-chemists.com
(3MEKTPOHHBIN KypHAT « XUMUKH U XUMUSD» ).
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4. KOHTPOJIb U OlleHKA Pe3y/JIbTATOB 0CBOCHUA YUeOHOM M CIUTIIHHBI

KOHTpOJII) M OLOCHKa pE3ylIbTaTOB OCBOCHUA yqe6Hoﬁ JUCITMUITIIMHBI

OCYIICCTBJLICTCA IIPCIogaBaTcJICM B IIPOLOECCEC IPOBCACHUA ITPAKTHYCCKHUX

3aHATHH, TU(PEPEHIIMPOBAHHOIO 3a4€Ta, a TAK)KE BBINOJHEHUS 00YyYaroluMucs

VHJMBUAYAJIBHBIX 331aHUM, IPOEKTOB, UCCIEAOBAHUN.

Oo0mas npodeccuonajibHas

KOMIIETCHIUA

Tun oueHOYHBbIX CpeIcTB

OK 01. Bri6upatrscrocoObt
pemieHus 3a1a4d
npodecCHoHATBLHOM

ACATCIIBHOCTH IPUMCHUTEIIBHO K

PA3JINIHBIM KOHTCKCTaM

OK 02. Mcnonb3oBath
COBpPEMEHHBIE CPECTBANIONCKA,
aHaJIM3a U UHTEPIPETAN
UHpOpPMALIUHU U
MH()OPMAIMOHHBIE TEXHOJIOTHU
JUISL BBITIOJIHEHUS 3a/1a4

npodecCHOHATbHON
ACATCIIbHOCTU
OK 04. DddexTuBHO

B3aMMO/ICHICTBOBATh NPabOTATh
B KOJUICKTUBE U KOMAHJIE

OK 07. CogeiicTBOBaTH

COXPAHEHHUIO OKPYKAIOIIEH Cpebl,
pecypcocOepereHuI0, TPUMEHSTh

3HaHUA 00 U3MEHEHUU KIMMarTa,
HPUHIUIB OEPEKITHUBOTO
MpOU3BOJCTBA, 3P (HEKTUBHO
JIEWCTBOBATHB YPE3BbIUANHBIX
CUTYyaIUAX

Tekymuii KOHTPOJIb
- YCTHBIH OIIpOC;
- GpOHTATBHBIN OIPOC;

OLIEHKa KOHTPOJIBHBIXPa0oT;

HaOJIOZICHUE 32 X0JIOM BBITIOJIHEHHS JTA0OPATOPHBIX
pabor;

OIICHKA BBITTOTHEHUAIA00PAaTOPHBIX padoT;

OLIEHKA IIPAaKTUYECKUXPAOOT (pereHHs
KayeCTBEHHBIX, PACUETHBIX, TPO(HECCUOHATILHO
OpUEHTUPOBAHHBIX 3a7a4);

OIICHKAa TECTOBBIX3aJaHNH;

HaOJII0IeHNE 32 XOIOM BBITTOJIHEHUS
WHAUBUAYAJIbHBIX TPOEKTOB U OLIEHKA
BBITIOJTHEHHBIXTIPOEKTOB;

- HaOJII0ICHNE U OLIEHKapelleHusl Keilc-3a1ay;
- HaOJIIOJICHNE U OIICHKA/IeTIOBOW UTPHI;
- nuddepeHITMPOBaHHBINA 3a4eT

[Ipu  HEoOXOAMMOCTH
BO3MOYKHOCTSIMH ~ 3JIOPOBBSl  MPEAOCTABIIICTCS  JOMOJTHUTECIIBHOS BpeMsl IS

HMHBAJIMJaM u

JIMIIaM C OI'paHNYCHHBIMHA

MOJTOTOBKM OTBETA MPHU MPOBEACHUHN MPOMEKYTOUHOMN aTTeCTALUH.
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