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1. ITacnopt pado4eil NporpaMmMbl AU CIUATIIAHBI

1.1. Ob6aactb npuMeHeHHusi pado4eii MPOrpaMMbl 1 MeCTO IMCUMILINHBI B
crpykrype OIIOII CIIO

PabGouas mporpamma aucturmiuabel OJlb.07 Xumus SBIsSETCS YacThbIO
o011eo0pa3zoBaTeNbHOIO IMKIa 00pa3oBareabHOM mporpammel CIIO — nporpamMmbl
MOJITOTOBKM  CIICTIMAJIUCTOB  CpemHEro 3BeHa 1o cruernuanpHOocTH 25.02.08
DkcrutyaTaiysi 0€CUIOTHBIX aBUAITMOHHBIX CUCTEM.

Conepxxanue pabodeil mporpaMMbl 00Ie00pa30BaTEILHON AUCIUTLIAHBI
Ob.07 Xwumus coorBerctByer @DI'OC COO (yTBEpKJACHHOTO MPUKA30M
MunucrepcTBa obpazoBanusi U Hayku Poccuiickoit ®@eneparuu ot 17 mas 2012r.
Ne 413 B neiicTByIOIIEH peTaKIium).

1.2. HeJII/I H INIAHUPYEMbIC PE3YJIbTAaThl OCBOCHUA TUCHMUILJINHBI

Hens pucrumiauHel: (QoOpMHpPOBAHHE Y CTYIACHTOB MPEACTABICHUS O
XUMHUYECKON COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpPa KaK OCHOBBI
NPUHATUS  PEIICHWH B  JKU3HEHHBIX W TMPOU3BOJICTBEHHBIX  CUTYaIHSX,
OTBETCTBEHHOTO OBEJICHUS B IPUPOIHOM CpEIE.

3amaun TUCIMIUIAHBL:

- chopMHpoBaTH MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHYECKUX
MIPOLIECCOB U SIBJICHUM B OKPY>KAIOIIEH Cpelie, [IETOCTHOM HAYYHOW KapTUHBI MUPA,
B3aMMOCBSI3HU U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHUS COCTABIATH (DOPMYJIBI HEOPTAaHUUYECKUX M OPTaHHMYECKUX
BCIIIECTB, YPaBHEHUS XHUMHUYECKHX  pEaKIuil, OOBACHATH UX  CMBICI,
UHTEPIPETUPOBATHPE3YIHTATHl XUMUYECKUX IKCIIEPUMEHTOB,

- copmupoBaTh HAaBBIKM TPOBEJICHUS MPOCTEUININX XMUMHYECKUX
AKCTIEPUMEHTAJIbHBIX HCCJICIOBAaHUN ¢ CcoOJIfoieHueM TpaBuil  0€30MacHOro
oOpalieHusIC BeUIeCTBaMU 1 1a00paTOpHbIM 000PYI0BAHHUEM;

- Pa3BUTh YMEHHMS MCIOJIH30BaTh MH(OPMAIIUI0 XUMUYECKOT0 XapaKTepa U3

Pa3ITUYHBIX UCTOYHUKOB;

- copmupoBaTh yMEHHS  TNPOTHO3UPOBATH  TOCIEACTBUS  CBOEH
NEATETbHOCTH W XWMHYECKHX TMPUPOJHBIX, OBITOBBIX M IMPOU3BOJICTBEHHBIX
IIPOLIECCOB;
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- C(bOpMI/IpOBaTI) ITIOHUMAaHHUC 3HAYUMOCTH I[OCTI/I}KCHI/Iﬁ XUMHYECKOMN HaYKH

Y TEXHOJIOTUH JJIsl pa3BUTHS COIIMAIIBHON U TIPOU3BOICTBEHHOM cep.

[Inanupyemsble pe3yabTaThl OCBOCHUS

Kox u HaumenoBanue

IlnanupyeMble pe3yabTAThl 0CBOEHHUS AU CUUILIMHBI

IUIAHUPOBAThb U CaMOCTOSITENILHO
BBINOJIHATH TaKyHO 1€ATEIIbHOCTD;
- UHTEpEC K Pa3IU4YHbIM cepam

npodeccuoHanbHOM
JIeSITENBLHOCTH, Osnagenue
YHHUBEpPCATbHBIMU y4eOHBIMU
MO3HABATEIIGHBIMU  JICHCTBHSIMH:
a) 0a3oBbIe JIOTUYECKHUE
JIECUCTBHUS:

- CaMOCTOSITEILHO
(dbopMynupoBaTh u
aKTyaJIu3UpOBaTh npooiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBAaTh CYIIECTBEHHBIH
NpU3HAK WU OCHOBAaHUS IS
CpaBHEHHMsI, KiIacCUPUKALUU U
00001IeHNS;

- OTIpeeTsATh (05
JIESITEIILHOCTH, 3a/1aBaTh
napaMeTpbl W KPUTEPUH UX
JIOCTHIKCHHUS;

- BBISIBJISATH 3aKOHOMEPHOCTU H
MIPOTUBOPEUHS B

paccMaTpruBACMBbIX ABJICHUMAX,

- BHOCHUTh  KOPPEKTHUBHI B
JESATENBHOCTb, OLIEHUBATh
COOTBETCTBUE pe3yIbTaToB
LENSIM, OLICHUBATh PHUCKH

(popmupyembix OO6ume JAucuunimHapHble

KOMIIeTeHIH i (nmpeaMeTHbIE)
OK 01. Beibupats B yactu Tpy10BOro BOCIUTAHUSA: |- BIAJETh CUCTEMOW XUMHYECKHUX
CIOCOOBI pelIeHUs - TOTOBHOCTH K TPYIy, OCO3HAHHE | 3HAHHUM, KOTOpash  BKJIIOYAET:
3a1a4y LIEHHOCTHU MacTepCTBa, | OCHOBOIIOIAr al0IIIHe MOHSTHUSA
npodeccuoHanbHOM Tpyaoiooue; (XMMUYECKUIl  JJIEMEHT, aToM,
JIeSATeTbHOCTH - TOTOBHOCTh K  aKTUBHOM |3JICKTpPOHHAs 000JI0YKA aToMa, S-,
MPUMEHUTEIHHO K JIeATEIbHOCTH TEXHOJOTMYECKOMH | p-, d-3JEKTpOHHBIE  OpOUTAIH
pa3IuYHbIM U COIMAJIBHOW HAIPaBJIECHHOCTH, | ATOMOB, WOH, MOJICKYJIa,
KOHTEKCTaM CIIOCOOHOCTh WHUIUUPOBATh, | BAJIGHTHOCTb,

AJIEKTPOOTPHULIATEIBHOCTD,
CTENEHb OKHCIICHUS, XUMUYECKas
CBA3b, MOJb, MOJISIPHas Macca,
MOJIIPHBIA O00BEM, YTIEPOAHBIN
CKEJIET, (GyHKIIMOHATIbHAS
rpynmna, pagukal, H30Mepus,
M30MEPBI, TOMOJIOTHYECKHI DS,
TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJI- M a30TCOJAEpKalue
COEJIMHEHUS, OMOIOTYECKU
aKTUBHbIE BellecTBa (yTJIeBOJIbI,
JKUPBI, Oenku), MOHOMEp,
MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCJIMHEHUS, KpUCTaIM4YecKas
pemerka, TUIObl  XUMHUYECKUX
peakuuit (OKHCITUTENBHO-
BOCCTAaHOBUTEJIbHBIE, 9K30-U
SH/I0TEPMUYECKHE, peakuuu
HOHHOTO  OOMEHa),  pacTBOp,
AIIEKTPOJIUTHI,  HEDJEKTPOJIUTHI,
ANIEKTPOJINTUYECKAS
JUCCOLIMALS,
BOCCTaHOBUTEb,
XAMHYECKON
XUMHUYECKOE
TEOpUH |
XUMHUYECKOTO

OKHCITUTEIIb,
CKOpOCThb
peaKIum,

paBHOBeECHE),

3aKOHBI  (TeopHs
CTPOCHUS
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«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1 cTp. 6 u3 26 IlepBblii 3K3eMILIIP KOIIUANe
IMOCJISICTBUH NEATCIBHOCTH; opranv4eckux Bemects A.M.
- pa3BUBaTh KpeatuBHOE | byTieposa, TeopuUs
MBIIIJICHUE npu PELLIEHHH | BIIEKTPOIUTHYECKOM
YKU3HEHHBIX TIPOoOIIeM JHACCOLMAIMNA, NEePUOAUUYECKHUI
0) Oa3oBble wuccienoBaTenbckue |3akoH J[.M. MenneneeBa, 3aKoH
JIEeHCTBHS: COXpaHEHHUs Macchl),
- BIAJCTh HaBBIKAMU Yy4eOHO- |3aKOHOMEPHOCTH,
HCCIIEIOBATEIILCKOM U ITPOEKTHOM | CHAMBOJIMYECKUN  SI3bIK ~ XMMUH,
JIESATEIbHOCTH, HaBbIKaMH | GaKTOJOTUYECKHE CBEJACHUS O
paspernieHust mpoosiem; CBOICTBax, COCTaBE, MOJIYYEHUH
- BBISIBJIATH MPUYMHHO- | 0E30MaCHOM HCIIOJIb30BAHHUH
CJICJICTBCHHBIC CBSI3H Y | BOKHEHIINX HEOPraHWYECKUX U
AKTyaJIM3UPOBATH 3aJ1auy, | OpraHUYECKUX BEUIECTB B OBITY U
BBIJBUTATh TUIIOTE3Y €¢ | IPaKTUYECKOMN JICATEIIBHOCTH
peLIeHNs, HAaXOAUTb apryMEHTHI | YEIOBEKA, YMETb  BBIABIIATH
1S JI0Ka3aTeabCTBA CBOHUX | XapaKTEPHbIE MPU3HAKU u
YTBEPKICHU, 3aJ1aBaTh | B3aUMOCBSI3b W3YYEHHBIX
rapaMeTpbl u KPUTEPUHU | TIOHATHIA, MPUMEHSTH
pelieHus; COOTBETCTBYIOILME IIOHATUSA INPU
- AHAJIM3HUPOBATH TOJIYYEHHBIC B |OMNHCAHUU CTPOCHUS M CBOWCTB
X0JIe pelieHus 3aJ1a44 | HEOPraHUYECKUX u
pe3yJIbTaThlI, KPUTHUYECKH | OPTAHMYECKHUX BEIIECTB M HX
OLICHMBATh MX JIOCTOBEPHOCTH, | IPEBPALLICHHUI; BBISIBIISITD
MPOTHO3UPOBATh HW3MEHEHHE B | B3aUMOCBS3b XHUMHYISCKHX
HOBBIX YCIIOBHSIX; 3HaHUI c MOHATHUSIMH U
- YMETh MEPEHOCUTh 3HAHUS B |MPEACTABICHUSIMU JIPYTUX
[1I03HABATEJIbHYIO Y | €CTECTBEHHOHAYYHBIX
MPAKTUYECKYIO 00JIaCTH | TPEIMETOB;
JKU3HEACATEIbHOCTH; YMETH HCIIOJIb30BaTh
- YMETb HMHTErpUPOBATh 3HAHUS | HAMMEHOBAHUSA XHUMHYICCKHX
u3 Pa3HbIX MIPEAMETHBIX | COEUHEHUN  MEXIYHAPOIHOIO
obnacreii; cor3a TEOPETUYECKOMN u
- BBIABUIaTb  HOBBIE  HJIEH, | IPUKIATHON XUMHHU U
npeararb OPUTHHAJIbHBIE | TPUBHAJIBHBIE Ha3BaHU
MOJAXO/IbI U PELIEHUSI; BOKHEUIIINX BEIIECTB (DTHJICH,
- CIIOCOOHOCTH WX |alleTUICH, TJHIepuH, (EeHo,
HCIIOJIb30BaHUS B | hopmanpaerus, YKCYyCHast
M03HABATEJIbHOM W COLMAJIbHOMW | KUCIIOTA, TJMLWH, YrapHbIA Tas3,
MPaKTUKE YTJIEKUACIIBIN ras, aMMHaK,

raiieHasi M3BE€CTh, HeEralieHas
W3BECTh, MNHUThEBasg CcoJa H
JIPYTHX), COCTaBIATH (HOPMYIIBI
HEOPraHUYECKUX u
OPraHu4eCKHUX BEIILIECTB,
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Komnemk Yenl'Y
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Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

cTp. 7 u3 26

IIepBsiit 3x3eMILTAP

KOITHA Ne

ypaBHEHUS XHUMHYCCKHX
peakiuii, OOBICHITh MX CMBICIH;
MOJTBEPKIATh XapaKTepHbIC
XUMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMH
AKCIIEPUMEHTAMH M 3aIUCAMU
ypaBHEHUI XUMHYSCKHX
peaKuuii;

yMETh yCTaHaBJIUBATh
MIPUHAJIC)KHOCTh M3YYCHHBIX
HEOPraHUYECKUX Hu
OpraHUYECKUX BCIISCTB K
OnpeaeIeHHbIM KJlaccaMm Hu
rpymnmam COCIMHEHMI,
XapakTepu30BaTh HUX COCTaB H
BayKHEHIIIIE CBOMCTBAQ;
ONpeAesaTh BHUIbI XHUMHUYECKHX
cBsi3el  (KOBAaJICHTHAsl, HWOHHAs,
MeTaJuTndecKas, BOJIOPO/IHAS),
TUTIBl KPUCTALTUYECKUX PEIIECTOK
BCILIECTB; KJIaCCH(UITUPOBATH
XAMHYECKHE peakiuu;
chopMUpOBaTh MPECTABICHUS: O
XUMHYCCKOM COCTAaBIISIOIICH
€CTECTBEHHOHAYUYHOM  KapTHHBI
MHpa, POJIM XUMUU B TO3HAHUH
SIBIICHHUI MPUPOJIBL, B
(GOpPMHUPOBAHUM  MBIIIUICHUST U
KYJIbTYpbI JUYHOCTH, ee
(YHKIIMOHATBFHOM TPaMOTHOCTH,
HEOOXOMUMOM Ui pelIeHUs
MPaKTUYECKHUX 3a7a4 u
SKOJIOTHYECKH  OOOCHOBAHHOI'O
OTHOIIIEHUSI K CBOEMY 3J0POBBIO
U TOpPUPOAHOM cpede; YMEThb
MIPOBOJIUTH pacyeTsl o
XUMHYECKUM dbopmynam n
YpaBHEHUSAM XHUMUYCCKHX
peakuuii C  HUCIOJb30BAaHHEM
buznuecKux BEJINYHH,
XapaKTEePU3YIONIUX BEIIECTBA C
KOJIMYSCTBECHHOM CTOPOHBI:
Maccel, oObeMa (HOpMalbHbIE
YCIIOBUSI) Ta3oB, KOJIMYECTBA
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cTp. 8 u3 26

IIepBsiit 3x3eMILTAP

KOITHA Ne

BCIIICCTBA, HUCIIOJIB30BAaThb
CHUCTCMHBIC XHMMHWYCCKUC 3HaAHHA

JUIsL  TPUHSTHS  pelleHud B
KOHKPETHBIX KU3HEHHBIX
CUTYallUsX, CBSI3aHHBIX c

BCIICCTBAMU U UX MTPUMCHCHUCM

OK 02. Ucnosb3oBaTh
COBpPEMEHHBIC
CpeICTBA MOUCKA,
aHajamu3a u
UHTEPIIPETaluU
uHpOpMaLnH, U
nH(pOpPMalMOHHbBIE
TEXHOJIOTHH JIJIs1
BBITIOJTHEHHUSI 3a/1a4
npodeCcCHOHAILHON
JESITEIbHOCTH

B oGnactu OCHHOCTU HAY4YHOI'O

MO3HAHUS:
- c(OpPMUPOBAHHOTO
MHUPOBO33pEHUS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUSA HaYKHU
00LIECTBEHHOMI IPAKTHKH,
OCHOBaHHOTO Ha JHanore
KYJIBTYD, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOET0 MeCTa B

IIOJIMKYJIETYPHOM MMPE;
- COBEPLICHCTBOBAHUE SI3BIKOBOU
U YNTATEIbCKOW KYJIbTYpBI Kak

cpeicTBa B3aUMO/IeICTBUSA
MEXIy JIOABMM U IO3HAHUS
MUDA;

- OCO3HAaHHE LIEHHOCTH HAY4YHOU
JESATEIIBHOCTH, TOTOBHOCTB
OCYIIECTBIISITh  NMPOEKTHYIO U
HCCJIEIOBATEIBCKYIO
JeSITeIbHOCTh MHAWBHUIYAJIbHO U
B IpyIIIE;

OsiaieHHe YHHMBepPCAJIbHBIMH
Y4eOHBIMH IO3HABaTeIbHBIMH
AeCTBUAMMU:

B) padoTa ¢ nHpopManHe:

- BJIQJICTh HABBIKAMU IOJYHYECHHUS
uHpOpMAllUM U3  UCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBIIATh IIOHUCK, aHAaJIM3,
CUCTEMAaTHU3alHIO0 u
UHTEpHpeTalnio  UHPOPMALUU
pa3IMyYHbIX BHUJIOB U (QopM
IIPEJICTaBIICHMUS],

- CO3/1aBaTh TEKCThI B Pa3INYHbBIX
dopmarax ¢ yueroM HazHAuEHUS
nHpopmaun Hu eJIeBOU

- yMeTh  IUIaHUPOBAaThb U
BBITIOJIHATH XUMHYECKUMN
SKCIIEPUMEHT (mpeBpareHus
OpPraHMYEeCKHX  BEUIECTB  IpHU
HarpeBaHuM, MOJIYyYEHUE ITUIICHA
W  U3Yy4YEHHE €ro  CBOMCTB,
KaueCTBEHHbIE  pEakluu  Ha

aNBJECTU/IBI, KpaxMall, YKCYCHYIO
KHUCIIOTY; JleHaTypaiusi OelKoB
Ipy  HArpeBaHWH,  I[IBETHHIC
peakiuu  OENKOB; MPOBOJIUTH
peakuu  HMOHHOrO  OOMEHa,
OMpeAeNnsiTh  CpeAy  BOJHBIX
pacTBOpOB, KayeCTBEHHBIC
peakiuu Ha cynbdar-, kapOoHaT-
U XJIOpUJ-aHUOHBI, HAa KaTHOH
aMMOHUS; pemiarh
OKCTIEpUMEHTAIBHBIE 3a/1a4d 110
TeMam "Meramibt" u
"Hemetannbl") B COOTBETCTBUU C
MpaBUJIaMU TEXHUKHU
0€30MacHOCTH MpU OOpaIeHUH C
BelllecTBAaMH U J1a0OpaTOPHBIM

000pyI0OBaHUEM; TIPENICTABIATH
pe3yabTaThl XMMHYECKOTO
JKCIIEpUMEHTa B (hopme 3amucu
YPaBHEHHH  COOTBETCTBYIOIUX
peakuuii U (QopMyIMpPOBaTh
BBIBOJBI HAa  OCHOBE  3THUX
pe3yJIbTaToB; - YMETb
aHAJIN3UPOBAThH XUMHYECKYIO

uH(pOpMaLIMIO, TOIYyYaeMyl0 U3
pasHBIX HMCTOYHUKOB (CpencTB
MaccoBod HMHGpOpManuH, CeTh
WuTepHeT u Apyrue); - BIaJeTh
OCHOBHBIMHU MCETOJAaMH HAYYHOI'O
MIO3HAHUS BELIECTB "
XUMHUYECKUX SIBIICHUMN
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Muno6puayxu Poccun

Old

denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
Xumust
cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1 cTp. 9 u3 26 l IlepBblii 3K3eMILIIP KOIIUANe
ayJIUTOPHH, BBIOMpas | (Habr01eHHE, HU3MEpEHHUE,
ONTUMAJIbHYIO (dopMy | IKCTIEPUMEHT, MOJEITUPOBAHNUE);
MPEJICTABICHUS U BU3YAIH3allH; |- YMETh MPOBOJUTH PacueThl MO
- OLIGHWBATh JOCTOBEPHOCTbH, | XUMUYECKUM  (opmyram  u
JETUTUMHOCTh HH(OpMaLIUU, €€ |ypaBHEHUSIM XUMHUYECKHX
COOTBETCTBUE  MPABOBBIM W |pEaKIUid C  HCIOJIb30BAHUEM
MOPaIbHO-ITHUECKUM  HOpMaM; | pU3NYECKUX BEJIMYMH,
UCIIOJIb30BATh CPE/ICTBA | XapaKTEPHU3YIOMUX BEIIECTBA C
MH(OPMAaILMOHHBIX 1 | KOJIMYECTBEHHOU CTOPOHBI:
KOMMYHUKAIIMOHHBIX Maccel, oObeMa (HOpMaJbHBIC
TEXHOJIOTHIt B pEIlIeHUH | yCTIOBHS)  Tra3oB,  KOJIWYECTBa
KOTHUTHBHBIX, BEIIICCTBA; UCIIOJIb30BaTh
KOMMYHHUKATHBHBIX U | CUCTEMHbBIE XMMHMYECKHE 3HAHUS
OPraHW3aIlMOHHBIX  3a7ad  C|JJIs TPUHATUS  pEIICHWA B
coOnroaeHreM TpeOOoBaHUM | KOHKPETHBIX KUIHEHHBIX
PrOHOMUKH, TEXHHKH | CHTYaITUsX, CBSI3aHHBIX c
0e30MacHOCTH, TUTHEHBI, | BEIIECTBAMH U UX IPUMEHEHHEM
pecypcocOepexeHus, IMPaBOBBIX
U OTUYECKUX  HOPM, HOPM
MH(pOpMaLMOHHON
0€301aCcHOCTH;

- BIIAJICTh HaBBIKaMU
pacrno3HaBaHUs U 3alUTHI

nH(popmanuu, MHGOPMAITMOHHON
0€30IMaCHOCTH JIMYHOCTH;

OK 04. DpdexTrBHO
B3aMMO/IEIICTBOBATH U
paboTath B KOJUIEKTHBE
U KOMaH e

- TOTOBHOCTH K CaMOpa3BI/ITI/IIO,
CaMOCTOSITEIIbHOCTH u
CaMOOITPENEIIEHHUIO;

-OBJIa/ICHHE HaBbIKAaMH Yy4eOHO-
WCCIIEIOBATEIIbCKOM, MPOEKTHOM
U COIMaJbHOM JIeATEIILHOCTH,

OBnanenue YHHUBEpCaIbHBIMU
KOMMYHHUKATHBHBIMH
NEUCTBUSIMU:

0) COBMECTHas JIeATeIbHOCTD:

- IOHMMaTh H HCIIOJIB30BATh
NpEeUMyIIecTBa KOMaHIHOM U

UHAUBUAYAJIbHON paboThI;

- NPUHUMATH LEIU COBMECTHOU
JIEATEIbHOCTH, OPraHU30BbIBATH
U KOOPJIWHHUPOBATH JIEUCTBUS IO
€¢  JOCTIKCHHIO: COCTaBIISTh
IJIaH JEUCTBUM, paclpeneisiTh
polM  C  y4eTOM  MHEHHH

-  yMeThb  IUIAHUPOBaTh W
BBITOJIHATh XUMHUYECKUN
DKCIIEPUMEHT (npeBpartueHus
OpraHMYECKUX  BEIIECTB  IpHU

HarpeBaHWH, TOJTYYEeHUE ITHUJICHA
U M3y4eHHE €ro  CBOWCTB,
Ka4eCTBEHHBIE PEaKIUU Ha
aNbJETU/IbI, KpaxMall, YKCYCHYIO
KHCJIOTY; JeHaTypamus OelKkoB
OpU  HAarpeBaHuWHW,  LBETHBIE
peaknuu  OENKOB; TPOBOAUTH
peaknMu ~ HMOHHOrO  oOMeHa,
OTpeneNiaTh  Cpeoy  BOJHBIX
pacTBOpOB, KayeCTBEHHBIE
peakuuu Ha cynbdar-, kKapOoHaT-
U XJIOpPUJ-aHUOHBI, Ha KaTHOH

aMMOHHSI; pearb
OKCIEPUMEHTAIBHBIE 337a4d 110
TeMaM "Metauibl" "
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Muno6pnayku Poccun

Old

denepanbHOE rOCyAapCTBEHHOE OIOIKETHOE
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
Xumust
cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 10 u3 26

IIepBsiit 3x3eMILTAP

| KOIUA Ne

Y4aCTHUKOB o0CyXIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;
- KOOPJIMHUPOBATh U BBINOJIHSTH
paboTy B YCIIOBUSIX pEalbHOIO,

BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aUMO/JICICTBHUS; -
OCYIIECTBIISATh IIO3UTUBHOE
CTpaTeruuyecKoe IOBEJCHHE B
pa3IMYHbIX CUTYyalHUsX,
HPOSIBIISATH TBOPYECTBO U
BOOOpaxeHue, OBITh
MHUIIMATUBHBIM Onanenue
YHHUBEPCAITLHBIMU

PEryJIATUBHBIMU ICHCTBUSMU:
r) TpUHATHE ce0s W JApYrux
JIIOJIEN:

-  TPUHAMATh  MOTHBBI  H
apryMeHThl JPYrux JIOAeH npu
aHaJIn3e pe3yIbTaToB
JESITEIIbHOCTH;

- IPU3HABaTh CBOE [IPaBO U MIPaBO
JpyTuXx Jrojel Ha OIUOKHY;

"Hemeramiasl'") B COOTBETCTBUH C
NpaBUIaAMU TEXHHUKHU
0€301acHOCTH TIPU OOpAIEHUHU C
BEIIECTBAMH M JIAOOPAaTOPHBIM

o0opysOBaHUEM; MPENICTaBIATh
pe3ynbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (hopme 3amucu
YpaBHEHUH  COOTBETCTBYIOLIUX
peakuuii  u  QopMyIHpOBaTh
BBIBOJBI HAa  OCHOBE  ITHUX
pe3ynbTaToB

NPUHOCSIIMX BPE OKPYXKarolek
cpere;

- pa3BUBaTh CIOCOOHOCTh

IIOHMMATb MHp C  [O3ULUHU

JIPYroro 4ejoBeKa
OK 07. CogeiictBoBath B o0mactu  3KoI0rHYEcKOro | chOpMUpPOBATh MPEICTABICHUS: O
COXPAHEHHUIO BOCIIUTaHUSA: XUMHYECKON COCTAaBJISIFOLIEN
OKpYXKarollen cpenpl, |- c(OPMHUPOBAHHOCTD | €CTECTBEHHOHAYYHOM  KapTHHBI
pecypcocOepexeHHI0, | IKOJIOTUIECKOM KyJIbTYpBI, | MHpa, pOJIM XHMHUU B TO3HAHUU
NPUMEHSTh 3HaHUS 00 |MOHMMAaHHUE BIUSHUS COLMAIBHO- | ABJICHUN IIPUPOJIBL, B
M3MEHEHUH KJIMMaTa, |3KOHOMHYECKHX IPOLECCOB Ha|(OopMHpOBAaHMM MBIIUIEHUS U
IIPUHIIMIIBI COCTOSIHUE MIPUPOAHON U | KYJIBTYpBI JIMYHOCTH, ee
OepexIINBOro COLIMAJILHOM Cpefbl, OCO3HAHUE | PYHKIIMOHAIBHOW TI'PaMOTHOCTH,
IIPOU3BO/JICTBA, r1100aJIbHOTO XapakTepa | HEOOXOIUMOM Ul peleHHs
3¢ (HeKTUBHO JKOJIOTUYECKHUX npo0JieM; | IPaKTHYECKUX 3a/1a4 u
JIEIICTBOBATH B IUIAHUPOBAHHUE U OCYIIECTBJICHHUE | 3KOJOTMYECKH  0OOCHOBAHHOTO
Ype3BbIYATHBIX JICHCTBUI B OKPYXKAIOIEW CpElE | OTHOIIEHUS K CBOEMY 3J0POBBIO
CUTYaLUAX HAa OCHOBE 3HAHUSA  LEJEH (M TPUPONHOM cpene; yMETh

YCTOHYHMBOTO pa3BUTHS | COOTIONATD MpaBUIIa

4eJI0BEYECTBA; aKTHUBHOE | 9KOJIOI'MYECKH 11€JIeCO00pa3HOro

HEIIpUsTHE NeICTBU, | TOBECHUSI B OBITY U TPYAOBOI

JACATCIIbHOCTH B OEIIAX
COXpaHCHHUA CBOCTO 3O0POBBI U
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denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
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00pa3oBaTe’IbHOE YIPESIKIACHUE BEICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1 ctp. 11 u3 26 IlepBblii 3K3eMILIIP KOIIUANe
- YMEHHE MPOTHO3UPOBATH | OKPYKAOLIEH MPUPOIHON CPEIbI;
He6HaFOHpI/I$ITHBIe YUUTBIBATH OIIaCHOCTH
OKOJOTHYCCKHUEC IIOCJICACTBUA BOSﬂCﬁCTBHﬂ Ha KHUBBIC
NpeaAIpuHUMaCMbIX HeﬁCTBHﬁ, OpTraHHU3MBbI OIMPCACIICHHBIX
mpeaoTBpamaTh Uux, BCIICCTB, IIOHHMas CMBICJI
- pacimpeHue OTIBITA | TOKA3ATENS npeAesIbHON
JACATCIIBHOCTH 9KOJIOTHYECKOH HOHYCTHMOﬁ KOHLOCHTpaIun
HAIpaBJICHHOCTH, OBJIAACHUC
HaBbIKaMH yqe6H0-
HCCIIE0BATENIBCKOM, ITPOEKTHOMN
u COHH&HLHOﬁ ACATCIIBHOCTH,

2. CTpyKTYpa U colep:KaHue JUCIUTIHUHBI

2.1. O0beM TUMCHUILVIMHBI U BUABI Y4eOHO# padoThl

Bun yuedHoili pa6oThl O0bem yacoB
MaxkcumaiabHasi ydeOHasi Harpy3Ka (Bcero) 72
Oo0s13aTe/ibHAsA AyIUTOPHAs y4eOHAas HArpy3Ka (Bcero) 72
B TOM YHCIIE:
OcHoBHOE coiepKaHue
TeopeTnueckue 3aHATHS 34
[IpakTHdeckne 3aHATHS 34
IIpodeccrnoHaIbHO-OPUEHTHUPOBAHHOE COAEPKAHME 4
TeopeTnueckue 3aHsITUS 2
[IpakTHueckue 3aHATUS 2
I[IpoMe:KyTOUHASI aTTeCTAUs -
JuddepennmpoBannsiii 3ader (2 cemectp)
NUTOI'O 72
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Muno6pnayku Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1 ctp. 12 u3 26 l IlepBblii 3K3eMILIIP KOITHA Ne
2.2. TemaTuyecKMi IJIAH M COAEPKAHUE TUCIUTITHHBI
Oo0bem
, aKaJ.
4./ B
Koabl
TOM .
KOMIIeTeHIHii
yucie
N H JJHYHOCTHBIX
Coaep:kanue yueOHOIo MaTepuajia u e3yJIbTaToOB
HaumeHoBaHue Aep y P dhopme pesy ’
(opMBI OPpraHu3aNuu 1eTeJbHOCTH ¢popmupoBanu
pa3aeyioB U TeM NpaKT
00y4YarIIMXCs 0 KOTOPBIX
HYEeCKO
i CrocooCcTBYeT
3JIEMEHT
MOATrOT
NMPOrpamMmblI
OBKH,
aKas.
q,
Pasnen 1. OcHOBBI CTPOEHMS BellleCTBA 10
Tema 1.1. OcHOBHOE coJiep:KaHue 10 OK 01
CrtpoeHnue atoMoB | JI Nel 4
XUMHYECKHUX CoBpeMEeHHAsE MOJEIh CTPOCHHUS aroma.
3JIEMEHTOB M Npupoaa | CUMBOJIMYECKUM SI3BIK XAMHH.
XUMHYECKOMN CBSI3U XUMHYECKUN  DJIEMEHT.  DJIEKTPOHHAs
KoH(purypauust atoma. Kiaccudukamms
XUMHYECKMX  3JeMeHToB (s-, p-, d-
DIIEMEHTHI).  BajeHTHble  DIEKTPOHBI.
BaneHnTHOCTh.  DJNEKTpOHHAs  TpUpoJa
XUMHYECKOHN CBSI3H.
JI No 2 DnextpooTpunaTebHOCTh. Buibt
XUMHUYECKOH CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTaJuIMuecKasi, BOJOPOJAHAs) U CIIOCOOBI
ee 0OpazoBaHus
IpakTHyeckue 3aHATHS 4

[Tpaktuyeckas pabora Ne 1 Pemenue
3alaHU Ha HCIIOJIb30BAHME XHMHYECKOU
CUMBOJINKM M Ha3BaHUN COEIMHEHUH IO
HOMEHKJIAType MEXIYHApOJHOIO COH3a
TEOPETUYECKOW U IPUKIAJHON XUMUU U
TPUBHAIIBHBIX Ha3BaHUM ISl COCTABIICHUS
XUMUYECKUX  (GOpMyT  JBYXaTOMHBIX
COeTUHEHNN (oxcumos, Cynb(pUI0B,
TUAPUIIOB " T.II.) " OpYTUX
HEOPraHWYECKUX COEIMHEHHU OTIEIbHBIX
KJIaCCOB.

[TpakTnueckast pabora Ne 2 [Ipaktuyeckue
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 13 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

3aJIaHUsl HA YCTAHOBJICHHE CBSI3HM MEXIY
CTPOCHHEM aTOMOB XHUMHYECKHUX
2JIEMEHTOB u MIePUOTUYSCKUM
H3MEHEHHEM CBOICTB XAUMHYECKHUX
9JIEMEHTOB W  HUX  COEOUHEHUH B
COOTBETCTBUH c MOJIOKEHUEM
[Tepuoanyueckoil CUCTEMBI.

Tema 1.2.
Ilepuonuueckuit
3akoH u Tabmuna [.1.
MenneneeBa

OcHoOBHOe€ coJepKaHue

OK 01

JI. Ne 3 Ilepuoguyeckas cucrtema
XUMHUYECKUX 3JIEMEHTOR J.N.
Menneneena. dusnueckuii CMBICH
Ilepuonnueckoro 3aKOHa J.N.
Menpeneena. 3aKOHOMEPHOCTH
W3MCHCHUS CBOICTB XHMHUYECKHX
AIIEMEHTOB, 00pa3yeMbIX WMHU MPOCTBIX U
CIIOKHBIX BEIIECTB B COOTBETCTBHM C
MMOJIOJKEHHEM XHUMHYECKOTO »JIEMEHTa B
IIepnonnueckoit CUCTEME.
MupoBo33peHUYECKOE U HAy4YHOE 3HAYEHUE
Ilepuonnueckoro 3aKOHa J.N.
Menneneena. [TIporuo3ssr JI.I.
Menneneesa. OTtkpeiTHE HOBBIX
XAUMHYECKHX 3JICMCHTOB. Pemenne
MPaKTUKO-OPUEHTHUPOBAHHBIX
TEOPETHUYECKUX 3aJaHui Ha
XapaKTEePU3aAlNI0 XUMUYECKUX DJIEMEHTOB
«Meramnyeckue /  HEeMETaLIMYeCKHue
CBONCTBA, ANEKTPOOTPULATENBHOCTD
XUMHYECKHUX 3JIEMCHTOB B COOTBETCTBHUU C
HX AJIEKTPOHHBIM CTPOCHHEM i
MOJIOKEHUEM B IEPUOAMYECKOM cucTeMe
XUMHUYECKUX 3JIEMEHTOR JN.
MeHaeneeBa»

OK 02

Pa3nes 2. Xumnueckue peakium

12

Tema 2.1. Tumnst
XUMUYECKHUX PeaKIni

OcHoBHOE coaepKaHue

10

OK 01

Jlekmmss Ne 4 Kmaccudukamust v THITBI
XUMUYECKUX  peakluil ¢  y4JyacTUEM
Heopranuyeckux BemniectB. CocraBieHue
yYpaBHEHUU peaxkuui COCIMHEHMUS,
pasoKeHUsl, 3aMeleHusi, oOMeHa, B T.d.
peakuui TOpEeHUs, OKHCJICHUS-
BOCCTAHOBJICHHS.

YpaBHEHUsSI OKHMCIICHUSA-BOCCTAHOBIICHUS.
Cremenb  okucieHus. OKHUCIATENL U
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 14 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

BOCCTaHOBHUTEITb. CocraBieHue u
ypaBHHUBaHHE OKHCIIUTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKIUHA METOJ0OM
AIIEKTPOHHOTrO Oananca. OKUCIUTENBHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIMU B MPUPOJE,
MIPOU3BOJICTBEHHBIX mporeccax u
YKU3HENICATEIILHOCTH OPTaHU3MOB

HpaKTuquRne 3aHATHSA

[IpakTuueckas pabota No 3
KonuuecTBeHHbIE OTHOILIEHUS B XUMUHU.
OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B
XUMUM W pacyeTrbl IO YypaBHEHUSIM
XUMHUYECKUX PEaKIIUu.

[IpakTnueckast pabora Ne 4 Monp Kax
eIMHULIA KOJIMYECTBA BEIIECTBA.
MounsipHast Macca. 3aKOHBl COXpaHEHMsI
Macchbl U 3HEpruu. 3aKoH ABOTraipo.
[Ipaktuueckas padora Ne 5 MomsipHblii
00beM ra3zoB. OTHOCHUTENbHAS MIOTHOCTh
ra3os.

[TpakTnueckass pabora Ne 6 Pacuersl 1o
YPaBHEHUSAM XUMHUYECKMX peakuuid ¢
HCII0JIb30BaHNEM MAacchl, o0BbeMa
(HOpMaJIbHBIE YCJIOBHUSI) T'a30B, KOJIUYECTBA
BELIECTBA

Tema 2.2.
DNEKTPOIUTHYECKA
JINCCOLTHAIHAS
MOHHBII 00MeH

A
n

OcHoBHOE COoACPKAHUEC

OK 01

JI. Ne 5 Teopuss 5>I€KTpOIUTHYECKON
muccounanuu.  MoHBL.  DIEKTPOJIMTHI,
HEDJIEKTPOJINTHI. Peakuun HMOHHOTO
obmena. CocTaBieHHE pEaKIUii MOHHOTO
oOMeHa MyTeM COCTaBJIEHHS UX IMOJHBIX U
COKpAILLEHHBIX  HOHHBIX  ypaBHEHUH.
KHc0THO-OCHOBHBIE peakuuu. 3ajaHus
Ha COCTABJICHUE NOHHBIX PEAKIUI

OK 04

Pasnen 3. Ctpoenue u

CBOliCcTBA HCOPraHu4e€CKMX BEIIECTB

18

Tema 3.1.
Knaccudukanus,
HOMEHKJIAaTypa
CTpOEHHE
HEOpPraHMYECKUX
BELIECTB

u

OcHoBHOE cogepKaHue

OK 01

Jlekuus Ne 6 Ilpegmer HeopraHudeckou
xumun. Knaccudukaius HEOPraHUYECKUX
BemlecTB. [IpocThie U CI0XKHBIE BEIIECTBA.
OCHOBHBIC KJIACCHI CIIOJKHBIX BCIIECTB
(oKCHABI, THUAPOKCHIBI, KHUCIOTBI, COJIH).
B3auMoCBs3b HEOPraHWYECKHUX BEILECTB.
ArperaTHble COCTOSIHUS BEIECTBA.
Kpucrannnaeckne u amopgHbIe BeleCTBA.

OK 02
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
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Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
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cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM
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ctp. 15 u3 26 l IlepBblii 3K3eMILIIP

KOITHA Ne

Jlekuuss Ne 7 Tumbl KpUCTaTUIMYECKHX
peLIeToK (aromHas, MOJIEKYJIIpHas,
WOHHAs, METAJUTMYECKasl).

3aBHCHMOCTD (bu3HUeCKuX CBOICTB
BEIIECTBA OT THMA KPUCTAJUIMYECKOU
pemeTKkd.  3aBUCUMOCTh  XMMHYECKOM
AKTHBHOCTH BEIIECTB OT BHAA XUMHUYECKOM
CBSI3U U THUIIA KPUCTAJUTUYECKON PEIIETKH.
[TpuyrHBI MHOTOOOpPA3Ms BEIIECTB

Tema 3.2. ®usuko-
XHMHYECKHE CBOMCTBA
HerFaHI/I‘IGCKI/IX
BEILIECTB

OcHoBHOE CoACpKaHUE

OK 01

JI Ne 8 Metambl. O0mue Guzndeckue u
XHUMHYECKHE CBOMCTBaA METAJJIOB.
CniocoObl onyueHus. 3HaY€HUE METaIJIOB
51 HEMETAIIJIOB B pupoJIie 5
JKU3HEAEATEILHOCTH YyeJIoBeEKa u
opraau3MoB. Koppo3usi MeTajuioB: BHJIBI
KOPPO3HUH, CIIOCOOBI 3aIUThl METAJIJIOB OT
KOPpPO3UU

OK 02

JI Ne 9Hemeramnel. O0mue Gpuzndeckue u
XHUMHYECKHE CBOICTBa HEMETAJJIOB.
Tunuunsle cBoiicTBa HeMeTawioB [V— VI
rpymn. Krnaccudukamus u HOMEHKIATypa
coeMHEHUN HeMeTaioB. KpyroBopoTsl
OMOTCHHBIX JICMEHTOB B TIPUPOJIC

JI Ne 10 Xummaeckue CBOMCTBa OCHOBHBIX
KJIaCCOB HEOPTraHUYECKUX BEIICCTB
(OKCHIIOB, THUJIPOKCHUJIOB, KUCIIOT, COJIEH U
zp.).

JI Ne 11 3akoHOMEpPHOCTH B H3MEHEHUU
CBOMCTB TPOCTHIX BEIIECTB, BOJOPOJIHBIX
COCIMHEHWH,  BBICIINX  OKCHUIOB U
TUIPOKCH]T

Tema 3.3.
Nnentuduxanus
HEOPraHUYECKHUX
BEIICCTB

OcHoBHOE coaepKaHue

OK 01

IlpakTHYecKHe 3aHATHA

OK 02

[TpakTrueckast pabora Ne 7
«Unentudukanus HEOPraHNYeCcKuX
BEILIECTBY.

[TpakTuyeckas padora Ne 8

Pemrenne sKCnepUMEHTANBHBIX 3a/1a4 0
XMMHUYECKMM CBOWCTBAM METaLIOB U
HEMETaJUIOB, TI0  PAcllO3HABAaHWIO U
MOJYyYCHUIO COEIMHEHMH METalIoB U
HEMETaJUIOB.

ITpakTrueckast pabota Ne 9

OK 04

© ®I'BOY BO «Henl'V»




Old

Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

‘ ctp. 16 u3 26 l IlepBblii 3K3eMILIIP

KOITHA Ne

Nnentudukanus HEOPraHUYECKUX
BEIIECTB C MCIOJIb30BAHUEM HX (PHU3IUKO-
XMMHYECKHX  CBOMCTB, XapaKTEPHBIX
Ka4eCTBEHHBIX PEaKLUM.

KadecTtBennsle peakuum Ha cyabdat-,
KapOOHAT- ¥ XJIOPUJ- AaHUOHBI, HA KaTHOH
aMMOHUS

Pasnen 4. Ctpoenue u

cBoOiicTBA OPraHun4e€CKUuX BEUICCTB

22

Tema 4.1.

Knaccudukanus,
CTpOCHHE
HOMCHKJIATypa
OpPTraHUYECKHUX
BEILECT

u

OcHOBHOe co/Iep:KaHue

OK 01

JI. Nel2 [IlosiBneHue u  pa3BUTHE
OpPraHMYeCKOM  XHMMHM  KaK  HayKHu.
IIpeamer oprannueckor xumuu. Mecro u
3HAUYE€HHE OPTaHMYECKOW XUMUH B CUCTEME
€CTECTBEHHBIX HaYK.

XUMHYECKOE CTPOCHHE Kak MOPSIA0K
COEMHEHUS AaTOMOB B MOJIEKYJIE COTJIACHO
UX BAJICHTHOCTU. OCHOBHBIE MOJIOKEHUS
TEOpUH XUMHYECKOTO CTPOECHUSA
OpraHUYEeCKUX COEeIMHEHUN AM.
byrneposa. YrnepoaHsii CKeJIeT
OpraHWYEeCKOM MOJEKYNbl. 3aBUCUMOCTb
CBOWMCTB  BEIIECTB OT XUMHYECKOTO
cTpoeHus MoJieKyil. 3oMepus 1 U30Mephl.
[TonsiTie O (QYHKIMOHAIBHOM TpyIIIe.
Pagukan. [lpuHnumsr — knaccuduxanim
OpPraHUYECKUX COCIMHECHUM.
MexnynaponHas HOMEHKJIaTypa u
MPUHIMIBI HOMEHKJIATYPbl OPraHUYECKUX
COETUHEHU. Ilonsrue 00
a30TCOJIEpKALIUX COEMHEHHUSIX,
OMONOTMYEeCKH  aKTUBHBIX  BEIIECTBaX
(yrneBomax, xupax, Oenkax u Jp.),
BBICOKOMOJIEKYJISIPHBIX COEIUHEHUAX
(MOHOMED, TOJTUMED, CTPYKTYPHOE 3BEHO)

N

OK 02
OK 04

IlpakTHYecKHe 3aHATHA

[TpakTrueckast pabora Ne 10
Howmenknarypa OpraHUYecKuX
COeTUHEHNN OTACIBbHBIX KJIaCcCOB
(HachIICHHBIE, HEHACBIILICHHbIE u
apOMaTUYECKHEe YTIIEBOJIOPOBI, CIUPTHI,
(beHonsl, QJIbJETUIbI, KETOHBI,

KapOOHOBBIE KMCIIOTHI U JIp.)
CocraBieHHe TMOJHBIX W COKPAILIEHHBIX
CTPYKTYPHBIX  (OPMYJT  OpTraHMYECKHX
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Old

Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 17 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

BEUICCTB OTJENbHBIX KIIACCOB, HMCIIONb3Ys
UX Ha3BaHUSA [0 CHUCTEMATUYECKOW H
TPUBMAJIBHON HOMEHKJIAaType (3THIIEH,
alEeTHIEH, [JIMLIEPHH, ¢benom,
dopmanbaerun, YKCYyCHas KHCJIIOTA,
riuH). PacueTs! mpocreiimiend GopMyibi
OPraHMYECKOM MOJIEKYJbl, HUCXOAs W3
3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CsoiicTtBa
OpPTraHUYECKUX
COE€IMHEHUN

OcCHOBHOe co/Iep:KaHue

OK 01

Jlexums No 13  Duzuxo-xuMuyeckue
CBOWCTBA  OpPraHUYECKUX  COCIUHEHHH
OTJIEIbHBIX KJIaCCOB (ocobeHHOCTH
KJaccu(UKaluu 1 HOMEHKJIATYpbl BHYTPU
KJjlacca; T'OMOJIOTMYECKUH psaa U oOrast

dbopmyna; HU30MEpHs,; dbuznyeckue
CBOICTBA; XUMHYECCKHUE CBOMCTBA;
CIoco0bI MIOJIY4EHHUS): npeenbHbIe

YTJIEBOJOPOABI (AJIKaHBI M LUKJIOATIKAHBI).
['openune MeraHa kak OJIMH M3 OCHOBHBIX
HMCTOYHHKOB TEIJIA B MPOMBIILIEHHOCTH U
OBITY. CaoiicTBa IPUPOIHBIX
YIJI€BOJIOPOAOB, HAXOXKACHUE B IIPUPOJIE U
MIPUMEHEHHUE aJKAHOB;

— HemnpeAelbHbIe (QJIKEHBI, AJIKUHBI |

AJIKaJIUCHB) U apoMaTH4ECKHE
yriesogopoasl. ['opeHue aneruneHa kak
HCTOYHUK BBICOKOTEMIIEPATYPHOTO

IJIaMCHH JJIsI CBAPKU U PE3KH MCTAJIJIOB

OK 02
OK 04

Jlekumss  Ne 14 xucimopoaconaepxaiiue
coenquHeHuss  (cnupTel U (PeHOIBI,
KapOOHOBBIE ~ KHUCJIOTBI U 3(UPHI,
QIBJETUABl U KETOHBI, KUPHI, yTIIEBOJIBI).

[TpakTraeckoe MPUMEHEHNE
STUICHTIIMKONS,  TJWIEpUHa, (¢eHoa.
[Tpumenenue dbopMmanbaeruia,

areTanbaeruaa, YKCYCHOM KUCIOTBHI.
Mpia Kak COJIM BBICHIUX KapOOHOBBIX
KHUCJIOT. MOroIIe cBOMCTBa MbLIa

Jlexuus Ne 15 a30TCOMAEpIKAIINE
COCIUHECHU A (aMI/IHI)I U aMHHOKUCJIIOTHI,
Oenku). BricokoMonekynspHbIe
COCIUHECHU A (CI/IHTeTI/ILIeCKI/Ie n
OMOJIOTUYECKU-aKTUBHBIE). Mounowmep,
MOJINMED, CTPYKTYpPHOE 3BEHO.
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 18 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

[Tonumepuszanus 3TUIIEHA KaK OCHOBHOE
HaIIpaBJICHUE €r0 UCIIOJIb30BaHUS.
I'eneTnueckass CBsSI3b MEXIy KiaccaMu
OPraHUYECKUX COCTMHEHUN

Tema 4.3.
Wnentudukanms
OpraHUYECKUX
BEIIIECTB, 150.9
3HAaYECHHUE
IPUMCHCHUE B
OBITOBOM u
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJioBeKa

OcCHOBHOe co/Iep:KaHue

12

OK 01

Jlekuus  Ne 16  buoopranuueckue
COEMHEHUS. ITpumenenue u
Ouonoruyeckas poib yIJIEBOJOB.
OxucieHue  yriieBoJOB —  HCTOYHHUK
SHEPruM JKUBBIX oOpranu3moB. OoOnacTtu
IPUMEHEHUs aMUHOKHCIOT. [IpeBparienus
0enKoB 1005000071 B OpraHu3Me.
Buonornueckue byHKIIUN OEJIKOB.
buonornveckune ¢yHkuuu xKupos. Poinb
OpraHMYeCKOll  XMMHHM B  PELICHUU
po0JIeM MUIIEBO 0€30MacHOCTH

OK 02
OK 04

Ponb  opraHuveckoil XUMHHM B PELICHHH
npoOJieM SHEPreTHUecKoi 0e30MacHOCTH,
B Pa3BUTHU MEIUIIMHBI, CO3JJAHUUA HOBBIX
MaTepUajoB, HOBBIX MCTOYHHKOB YHEPTUU
(anbTEpHATUBHBIC WCTOYHHKH JHEPTHUH).
OmnacHOCT,  BO3JCHCTBUS HA  JKUBBIC
OpraHW3Mbl ~ OPraHUYECKHX  BEIIECTB
OTIENbHBIX  KJaccoB  (YrJeBOJIOPOJbI,
CIUpPTHI, (EHONBI, XJIOpPOpPraHuYecKue
MIPOU3BOJTHBIC, ATBJICTH/IBI U JIP.), CMBICTT

IIpakTHYecKHe 3aHATHA

10

[TpakTrueckast padora Nell

CBolicTBa  OpraHMYECKHX COEIUHEHHM
OTIIENbHBIX KJAccoB (TpUBHAIbHAA H
MEXyHapOaAHAs HOMEHKJIAaTypa,
XUMHYECKHE CBOICTBA, CIHOCOOBI
NOJydeHHUs1): TpejeibHble (aJKaHbl U
LUKJIOAJIKAHBI ),

[TpakTnyeckas pabora Ne 12
HenpeaenbHble  (JIKEHbl, QJIKUHBI U
aJIKaIMECHBI)

[TpakTrueckas paboTta Ne 13
apoOMaTHUYECKHE YIIIEBOAOPObI, CIIUPTHI U
(deHonbl, KapOOHOBBIE KHCIOTHI U 3PUPHI,
QIBJETUABl U KETOHBl, aMHUHBl U
AMUHOKHUCIJIOTBI,  BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMUS.

[TpakTnueckast pabora Ne 14
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES
00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs

«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1

ctp. 19 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

3agaHusi Ha COCTaBJICHHE YpaBHEHUH
XUMUYECKAX  peakluil ¢  y4acTueM
OpPraHMYEeCKUX BEIIECTB HA OCHOBAHMM UX
COCTaBa U CTPOEHUS

[IpakTnueckas pabora No 15
“Unentuduxamnms OpPTraHUYECKUX
COEeIUHEHNN OTAEIBLHBIX KJIacCOB”
Wnentudukanms OpPraHUYECKUX
COCIMHCHUH OTIEIbHBIX KJIaccoB (Ha
npumepe aJIbJICTHIOB, Kpaxmaa,
YKCYCHOM KHUCJIOTBI, O€TKOB M T.I.) C
WCIIOJIb30BaHUEM UX (DU3MKO-XUMHYECKUX
CBOMCTB M XapaKTEPHbIX KAue€CTBEHHBIX
peakumii.  [enatypauus Oenka mpu
HarpeBaHuu. l[BeTHBIE peaknuu OEITKOB.
Bo3HUKHOBEHNE aHAIIMTUYECKOIO CHI'HAja
C TOYKHM 3pPEHUS] XMMHUYECKHX MPOIIECCOB
MpU TIPOTEKAaHUU KAYECTBEHHOW PEaKIIHH,
MMO3BOJIAIONICH UIEHTU(DUIIMPOBATH
MIPEJIOKEHHBIE OPraHUYECKHE BEIIECTBA

Paznen 5. Kunernueckue | TePMOJAUHAMUYECKHE
3aKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIMid

Tema 5.1
CxopocTh
XUMHYECKHUX
peaKunii.
XHUMHUYECKOE
paBHOBECHE

OcHoBHOE coaepKaHue

OK 01

Jlexums Ne 17

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT
pa3INYHBIX (bakTopoB: HIPUPOJIBI
pearupyromux BeELIECTB, KOHLEHTpaluu
pearupyromux BeIeCcTB, TEMIEPATYPsl H
IJIOIIAU  PEaKIUOHHOM IIOBEPXHOCTH.
Tennossle 3¢ deKTh XUMUYECKHUX
peakuuii. OK30- W OHAOTEPMHUYECKUE,
peaxkuuu.

OOparuMocTh  peakiuid. XUMHUYECKOe
paBHOBECHME M  €r0 CMEIICHHE II0J
JENCTBUEM pa3IMYHbIX ¢bakTopoB
(KOHIIEHTpAalMs PeareHTOB UM MPOYKTOB
peakuuu, JaBI€HHE, TeMIeparypa) Uil
CO3J1aHusA ONTUMAJIBHBIX YCIIOBHI
IIPOTEKAaHUs  XMMHYECKUX  IIPOLIECCOB.
ITpunnun Jle Hlarense.

OK 02

Pa3nes 6. PacTtBopsl

Tema 6.1. Iloaarue o
pacTBOpax

OcHoOBHOE coaep:KaHue

N

OK 01

[TpakTuyeckas padora Ne 16
PactBopenne kak (PU3MKO-XUMUYECKUN

OK 02
OK 07
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Muno6puayxu Poccun
denepanbHOE rOCYyIapPCTBEHHOE OI0JDKETHOES

@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)

Komnemk Yenl'Y

Pabouas mporpamMmMa TUCTIUTUTIHHEL
Xumust

cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1 ctp. 20 u3 26 IlepBblii 3K3eMILIIP

KOITHA Ne

npouecc. PacTtBopBI. Crioco0sI
MPUTOTOBJICHUS pacTBOpOB.
PactBOpuMOCTS. MaccoBas Jlomst
PacTBOPEHHOTO BEIIECTBA. Cwmpbicn
MoKasaresist  MpeleiabHO  JIOIMyCTUMOM
KOHIIGHTpAllMK M €ro HCIOJIb30BaHUE B
OIICHKE 3KOJIOTUYECKON OE30MaCHOCTH.
[TpaBuiia 3KOJOTUYECKH I€IeCO00pPa3HOTO
MOBECHUA B  OBITYy H  TPYIOBOM
JIeATETLHOCTH B LIETISIX COXPAHEHUsSI CBOETO
3MI0pPOBbSI U OKpY’Kalolllell MpUpPOAHOI
Cpe/ibl; OMAaCHOCTh BO3JCHCTBHS HA JKUBBIC
OpraHU3Mbl ONPEICIICHHBIX BEIIECTB.
Pemienne  mpakTUKO-OPHEHTHUPOBAHHBIX
pacueTHBIX  3aJaHUl Ha  PacTBOPBI,
HCIIOJIb3yEMbIE B OBITOBOI u
MIPOU3BOICTBEHHON JeSITeIbHOCTH
YeJI0BeKa

Tema 6.2.

OcHOBHOe co/Iep:KaHue

2 OK 01

Uccnenosanue IIpakTuyeckue 3aHATHA
CBOMCTB PacTBOPOB [IpakTuueckas pabora No 17

2 OK 02

«IIpUroTOBIICHHE PACTBOPOBY.
[IpuroroBneHne  pacTBOPOB  3aJaHHOMU
(maccoBoif, %)  KoHUeHTpamuu  (c
MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIpOCAMHM) U  OIpENEIeHHE  CPEeJbl
BOJIHBIX PaCTBOPOB.

Pemenne 3a1a4 Ha IIPUTOTOBJICHHUEC

OK 04
OK 07

pacTBOpOB

MPO®ECCHUOHAJBHO-OPUEHTUPOBAHHOE C
(comep:kaHue NPUKJIATHOTO MOAYJISA)

OIEPKAHUE

Pazpen 7.
YyeJ0BeKa

Xumus B 6LITy Hu HpOI/I3B0}ICTBeHHOﬁ JACATECJIBHOCTH

4

Tema 7.1
XuUMHS B

IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE
OBITY U | colepKaHue

4 OK 01
OK 02

MIPOU3BOJACTBEHHOMN Jlexknus Ne 18 Hoselimue noOCTHXKEHUS
IesITeIbHOCTH XAMHYECKOW HAaykKM HM  XHMHYECKOU

YCIOBCKa

TeXHOJIOTUH. Poibp Xxumun B obecrieueHUH
HKOJIOTUYECKOH, SHEPreTHUECKON u
IUILEBOM 0€30IacHOCTH, pa3BUTUU
MeaunuHbl. [IpaBuna moucka u aHanmsa
XMUMUYECKON MH(OpMAIMKM U3 Pa3IMYHbIX
WMCTOYHUKOB (Hay4yHas M y4yeOHO-Hay4dHast

2 OK 04
OK 07

JUTEparypa, CpeacTBa MacCOBOM
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Muno6pnayku Poccun
DenepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y

Pabouast mporpamMma JUCIUIUTHHEL
Xumust
cnenuasnsHOCTP 25.02.08 Dxcrutyararys 6eCHHIOTHBIX aBUAIIMOHHBIX CHCTEM

Bepcus noxymenra - 1 ‘ ctp. 21 u3 26 IlepBblii 3K3eMILIIP KOITHA Ne

nHpopmanuu, cetb UHTEpHET).

IlpakTHyeckne 3aHATHS 2
[TpakTtnueckas padora Ne 18 Ilouck wu
aHanu3 KEWCOB 0 IIPUMEHEHUN

XUMHYECKHX BEIIECTB M TEXHOJIOTHH ¢
yueroM Oyaymieid  nmpodeccrHoHanbHOU
NESTEIPHOCTH TI0 TEeMaM: BaKHEUIIHe
CTPOMTEIIbHBIC MaTepHallbl,
KOHCTPYKIIMOHHBIC MaTepUaibl, KPacKH,
CTCKJIO, KEpaMHKa, MaTepHalibl  JUIs
AIIEKTPOHUKH, HaHOMAaTePHAJIbI,
TEKCTHIIbHBIC BOJIOKHA, UCTOYHUKHU
DHEPIUU, OPraHUYEeCKUE W MHUHEPAIbHBIC
yInoOpeHusi, JIEKapCTBCHHBIC BEIIECTBA,
OBITOBAsT XUMHUSI.

3ammra: [IpencraBieHue  pe3ysibTaToOB
peleHust KeiHcoB B (hopMe MUHU-IIOKIIaIa
¢ mpeseHranuen. [luddepeHpoBaHHBINA
3a4er.

Bcero: 72

3. YeaoBus peaju3zauuu padoyeii nporpaMMbl JUCHUILIHHBI

3.1. TpeOoBaHMS K MUHMMAJIbHOMY MaTEPHAJIBLHO-TEXHUYECKOMY
o0ecre4YeH! 0 JUCHUIINHBI

KaOuneT ecTeCTBEeHHOHAyUHBIX IWCHUIUIMH — ydeOHas ayAuTopws s
MPOBENCHUS]  JICKIIMOHHBIX W MPAKTHUYECKUX  3aHATUM, TPYIIOBBIX U
WHIUBUYAIbHBIX ~KOHCYJIbTAIlUH, TEKYIIET0 KOHTPOJISI M MPOMEXKYTOUHOMN
arrectauuu Ne 307.

OcHOBHOE 000pYI0BaHHUE:

yuyeOHas U crHeluantu3upoBaHHas MeOenb, yueOHas Jocka, paboune mecTa
J1s1 00yJaromuxcsi, pabodyee MECTO IMpernoiaBaTeisi ¢ BBIX0JIOM B ceTh IHTepHET.

Texnudeckue cpenctBa oOydeHHs IJiA MPOBEACHHUS BCEX BUIAOB 3aHSITHIL:
MYJIbTUMEIUUHBIA KOMIUIEKC OPTATUBHBIN (HOYTOYK, IEMOHCTPAIIMOHHBINA YKpPaH,
MIPOEKTOP).

VY4eOHo-MeToanYeCKask JOKYMEHTAIHS:

TUAAKTUYECKUE TOCOOUs, TIIIaKaThl, HATJISAHBINA U pa3aTOYHbIN MaTepual.

[IporpammHoe obecnieueHue:
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Muno6puayxu Poccun
DenepanbHOE TOCYAAPCTBEHHOE OI0IKETHOE
@w 00pa3oBaTeNnbHOE YIPEXKICHUE BHICIIET0 00pa30BaHUs
«Yensbunckuii rocynapctBeHHbi yHEBepeuteT» (PI'BOY BO «Uenl'Vy»)
Komnemk Yenl'Y
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Windows 10 (cpok neicTBus JIUIIEH3UU: OECCPOYHO).

PacxonHbie MaTepuansl

ITomemeHUuss IJI1 OPraHM3alUU CAMOCTOATEJbHOM M BOCIHHMTATEIbHOU
padoThI

1.bubnuoTteka, yntanbHbI 3a1 Ne3 ¢ BbixogoM B MHTEpHET - momenieHue
JUISl OPraHU3aLU CAMOCTOSATEIbHON U BOCIIUTATEILHON paOOTHI.

454001, YensaOunckas obnacts, . YensOunck, yia. bpatee Kammpunsix, 1.
129

OcHoBHOE 000pyAOBaHUE:

CTEJUIAXU KHIKHBIE, Kadeapa BbIIauu JIUTEPATYPhl, BBICTABOYHBIN CTEIUIAXK,
mKadbl, CTONBI, CTYyJbi, KOHAMIIMOHED, 9 TNEpCOHAIBHBIX KOMIIBIOTEPOB C
MNOAKIIOUEHUEM K HUHPOPMAIMOHHO —  TEJICKOMMYHUKAIIMOHHON ceTu
«HTepHeT»; yueOHast MeOeb, MPOESKTOP, IKPaH, KOHAUIIUOHED.

[IporpammHoe obecrnieueHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level
(JoroBop Ne AD-19/15); Microsoft Office Professional Plus 2010 Russian
Academic OPEN 1 License No Level ([JJorosop Ne AD-23/12); AHTHBHUpYC
Kacnepckoro  (Jlutiensuonnsiii  goroop Ne  K-0054-P ot 19.12.22);
Koncynprantllntoc (Cornamenne o corpynnudectBe Ne 31 ot 20.05.2023 r. ¢
perHOHANBHBIM  WH(OPMALIMOHHBIM  ILIEHTPOM  OOIIEPOCCUMCKOM  ceTu
pacrnipoctpaHenus npapoBoil uHdopmanun); HIb (Horosop Ne 101/HOB/2810 ot
20.02.2018).

Heorpannuenuslii [0CTynm K  3JIEKTPOHHO-OMOJMOTEYHBIM  CHCTEMaM
(2NEKTPOHHBIM oubnmorexkam), B AIEKTPOHHYIO uHOOPMAIMOHHO-
oOpa3oBaTeNnbHYI0 CpeAay O00pa3oBaTEbHOW OpraHW3alii; K COBPEMEHHBIM
npodecCUOHANIbLHBIM 0a3aM JaHHBIX U UH(GOPMAIMOHHBIM CIIPABOYHBIM CUCTEMAaM.

2. AxroBpii 3am Ha 483 mecta ¢ BBIXOAOM B ceTh MHTEpHeT - 14
MPOBEICHUS HAYYHBIX KOH(EPEHIINI, CEMUHAPOB - TOMEIIEHUE 1JI1 OpraHu3aIuu
BOCIIUTATEIBHOU PaOOTHI.

454001, Yensabunckas obnacte, r. UensOunck, yin. bparseB Kamupunsrx, 1.
129
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Texuudyeckue  cpeactBa  oOydeHUs  JUIsl  TPOBEACHHS  3aHSATH:
MYJTBTUMEANHHBIN KOMIUIEKC MIOPTATUBHBIN (HOYTOYK, TEMOHCTPAIMOHHBIN 3KpaH,
MIPOCKTOP).

OcHoBHOe = 00OpyAOBaHHE: COBPEMEHHOE 3BYKOBOE, CBETOBOE W
BUJI€0000pYJOBAHUE.

3.2. UndopmanuonHoe odecriedeHne peaju3aiuu NporpaMmmMbl

OcHoBHas JuTEpaTypa

. bopucos, A. H., Xumus : yue6nuk / A. H. bopucos, E. C. Octpornsaos, T. b.
boiinona, JI. I1. Apgamesa. — Mocksa : KuoPyc, 2024. — 331 ¢. — ISBN 978-
5-406-11987-7. — URL: https://book.ru/book/950237. — TekcT : 3eKTPOHHBIIA.

. Henucona, O. U. Xumus : yuebnuk / O. U. JlenucoBa. — Mocksa : KnoPyc, 2023.
— 307 ¢. — ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217—
TeKCT : 2JIEKTPOHHBIN.

. Caenko, O. E., XumMus (11 HeXUMHYECKUX creruaabHocTed) : yaeonuk / O. E.
Caenko. — Mocksa : KnoPyc, 2023. — 304 ¢. — ISBN 978-5-406-11295-3. —
URL.: https://book.ru/book/948704. — Tekcr :

JlomosiHUTeILHAS JIUTEpaTypa:

1. AmapueB, A. W. OOmas xumus. COOpHUK 3aJaHUN C TpUMEpaMu
petieHui [DIeKTpoHHBIN pecypc]: yaebnoe mocooue mis CIIO / A. WM. AnapHes,
JI. . Aponnna. — 2-e uzn., ucnp. u gomn. — Mocksa : FOpaiit, 2018. — 127 ¢. —
(Cepus:ITpodeccuonansuoe obpazoBanue). — Pexum goctyma:www.biblio-
online.ru/book/A68ED09D-D513-4717-8473-545DB707C082

2. Kamunuckwmii, B. A. Oprannyeckas XUMHs : TECTOBBIC 3aJIaHUS, 3a7a4H,
BOIPOCKHI [DNEKTPOHHBIM pecypc]: ydebHoe mocobue mua CIIO / B. A.
Kamunckuii. — 2-e¢ uszg., ucnp. u gon. — Mocksa : FOpaiit, 2018. — 289 ¢. —
(Cepusi:Ilpodeccuonanbuoe obpazoBanue). — Pexum moctyma:www.biblio-
online.ru/book/09EA6D71-8182-4441-9CC6-12677823A625

3. MapteiHoBa, T. B. Xwumus [DnekTpoHHBI pecypc]: y4eOHHK U
npaktukyM st CITO / T. B. MapreinoBa, 1. B. Apramonosa, E. b. 'ogyHOB ; mof
pen. T. B. MapteiHoBoii. — Mocksa :HOpaiit, 2018. — 393 c¢. — (Cepus
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Ilpodeccuonanpbuoe  oOpazoBanue). —  Pexum  nmocryma:www.biblio-
online.ru/book/C857772E-BD06- 4C00-81AC-518E104A9CE9

4. MockBa, B. B. Opranuueckas xumus: 0a30Bbl€  HNPUHIUIIBI
[DnexTponHsIit pecypce]: yueoHoe mocodue mus CIIO / B. B. MockBa. — 2-¢ u3.
— MockBa : [Opaiit, 2018. — 143 c¢. — (Cepus :Ilpodeccronansroe
obOpa3zoBanue). — Pexxkum jpoctyma:www.biblio-online.ru/book/9E571A25-1C9A-
4ACF6-A8D8-92FF2788FF67

5. O6mas xumus. [IpakTukym [DIeKTpOHHBIA pecypc]: yueOHoe Mmocooue
mis CIIO / H. JI. I'musaka ; nmonx pea. B. A. IlonmkoBa, A. B. babkosa, O. B.
HecrepoBoii.— Mocksa :FOpaiit, 2019. — 248 ¢. — (Cepus :IlpodeccronanbHoe
obpaszoBanue). — Pexxum nocryna:www.biblio-online.ru/book/7C2980B4-92B9-
4F92-A350- C92D3F9B5140

6. OneitnukoB, H. H. Xwumusa. AnropuTmsl pemieHus 3aad M TECTHI
[DnexTpoHHBIN pecypc]: yueoHoe nocodue ans CIIO / H. H. Oneitnukos, I'. II.
MypaBbeBa. — 3-€ u3j., uchp. u gomn. — Mocksa : FOpaiit, 2018. — 249 c. —
(Cepus:ITpodeccuonanpaoe oOpazoBanue). — Pexum goctyma:www.biblio-
online.ru/book/595E06FE-3970-4352-9579-B6B3A277613C

7. Pocun, U. B. Xumusa[nekTpoHHbIN pecypc] :y4eOHUK W 3aJauHUK IS
CIIO / U. B. Pocun, JI. /1. Tomuna, C. H. ConoBbeB. — Mockaa :IOpaiit, 2018. —

420 c¢. — (Cepusa :lIpodeccuonanpHoe oOpazoBanue). — Pexum
noctymna:www.biblio- online.ru/book/7678EFFE-1F8D-48A3-AAEO-
9F9E86320CB1

8. Cmapseirun, C. H. Heopranunueckast xumus. [Ipaktukym [DneKTpOHHBIN
pecypc]: yueoHo-nmpakTuueckoe. mocooue mus CIIO / C. H. Cmapwirun, H. JI.
barnasen, 1. B. [laiinakoBa. — Mocksa :FOpaiit, 2019. — 414 c¢. — (Cepus
IIpodeccuonanbHoe  oOpa3zoBanue). —  Pexum  poctyma:www.biblio-
online.ru/book/C5F91A80-846B-4449- AD7F-5CF4E3633D6F

9. CyopoB, A. B. OOmas u HeopraHuyeckas XUMHS [DIEKTPOHHBIN
pecypc]: yueonuk mist CITIO : B 2 1. T. 1./ A. B. CyBopos, A. b. Hukonabsckuit. —
6-¢ w3n., ucnp. m gom. — MockBa :HOpaiit, 2018. — 292 c¢. — (Cepus
IIpodeccuonanpbHoe  oOpa3zoBanue). —  Pexum  moctyma:www.biblio-
online.ru/book/65B7E681-47A6-4304- 95E6-9457DD679373
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10. CysopoB, A. B. O06mass u Heopranudeckas XuMus [DICKTPOHHBIH
pecypce]: yueonuk nns CITIO : B 2 1. T. 2. / A. B. CyBopos, A. b. Hukonbckuii. —
6-e u3n., ucnp. u gon. — MockBa :HOpaiit, 2018. — 315 c¢. — (Cepus
:IIpodeccuonanbnoe  oOpazoBanue). —  Pexxum  moctyma:www.biblio-
online.ru/book/3FEBBA67-AO0DA- 4101-BAFD-A95B643E09DD

11. Xumus [Dnexrponnsiit pecypce]: yueonuk mist CI1O / FO. A. JleGenes, I
H. ®anees, A. M. I'ony6es, B. H. IllanoBain ; mox obmi.pen. I'. H. ®aneeBa. — 2-¢
u3a., nep. u gpon. — MockBa : IOpaiit, 2018. — 427 c¢. — (Cepus
IIpodeccronanbioe  oOpasoBanue). —  Pexxum  goctyma:www.biblio-
online.ru/book/A2E58E03-CD8C- 428F-BB13-47BBABOF386E

12. Xumus. 3agauyHuk [DIEKTPOHHBIN pecypc]: yuebHoe rmocooue mius CI1O
/ YO. A. Jlebenes [u ap.] ; mox odur.pex. I'. H. @ageeBa. — Mocksa :FOpaiit, 2018.

— 236 c¢. — (Cepus :IlpodeccuonanbHoe oOpa3oBaHue). — Pexum
noctymna:www.biblio- online.ru/book/776D1303-3CDD-42AE-89FC-
DEC2F5D8COES

13. Hlep6axoB, B. B. Heopranudeckas xumus. Bompockl u 3amauu
[DnexTpoHHbIi pecypc] : yueoHoe mocobue nis CITIO / B. B. llepb6akos, A. A.
®dupep, H. H. bap6otuna. — 2-e u3., ucnp. u gorn. — Mocksa : FOpaiit, 2018. —
107 c¢. —(Cepus:IlpodeccronanbHoe oOpa3zoBanue).—PexuM  jmoctyna:
www.biblio- online.ru/book/510CDA50-7E17-40CB-BA51-D4457D188683

HNuTepHeT-pecypcenl:

1. www.pvg.mk.ru (onmumnuazna «[lokopu BopoOseBbI TOPHI»).

2. www.hemi.wallst.ru  (OOpa3oBareibHBIF  CaWT OIS HIKOJHHHKOB
«XuMHUs»).

3. www.alhimikov.net (O6pa3oBaTenbHbBIN CAUT AJIs1 ITKOJIHHUKOB).

4. www.chem.msu.su (DyekTpoHHast OMOIMOTEKA 110 XUMUHN ).

5. www.enauki.ru(uaTepHeT-u3nanue Ui yuutened  «EcTecTBeHHBIE
HAyKN»).

6. www.1lseptember.ru (MeToauueckas razera «lleppoe cCeHTAOP»).

7. www.hvsh.ru (kypHas «XuMus B IIKOJIEY).

8. www.hij.ru (kypHan «XuMHUs U KU3HB»). www.chemistry-chemists.com
(2JIEKTPOHHBIN )KypHAT « XUMUKHU U XUMUS»).
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4. KoHTpOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOEHUSI Y4eOHOM TMCUMIINHBI

KOHTpOJII) N OILNCHKa PpPCE3yJIbTAaTOB OCBOCHUA y‘I€6H0ﬁ JUCITHUITIINHBI
OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOHOCCCC IIPOBCACHUSA IPAKTHYCCKHUX
3aHHTHﬁ, I[I/I(I)(bepeHHI/IPOBaHHOFO 3a4€Ta, a4 TAaKXKC BBLIIIOJTHCHHS 06y‘IaIOHII/IMI/ICSI
HHAUBUYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, HCCHGI{OB&HHﬁ.

Oo6mas npodeccuonaabHast
KOMIIeTeH U

THun oeHOYHBbIX cpeacre

OK 01. BeibupaTtbcrioco0Obl
peureHus 3a1a4y
npoQecCHOHAILHON
JeATEILHOCTH IPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

Texymuii KOHTPOJIb
- YCTHBIH OIIpOC;
- (hpOHTANIBHBIN OIPOC;
OLICHKAa KOHTPOJIbHBIXPa0oT;
HaOJII0IeHUE 32 XOJIOM BBINOJIHEHUS J1JaOOPaTOPHBIX
pabor;

OK 02. Mcrionp30BaTh
COBPEMEHHBIE CPEJICTBAIIOUCKA,
aHaJu3a U UHTEPIPETAIIII
uH(popMaluu u
UH(OPMAIIMOHHBIE TEXHOIOTUU
JUUIS BEITIOJTHEHUS 33144

npodeccuoHanbHOM
JIeSTEIbHOCTH
OK 04. O¢pdexTuBHO

B3alMO/IeICTBOBATh UpabOTaTh
B KOJUICKTUBE U KOMAaHJIE

OK 07. ConelicTBOBaTh

COXPaHEHHIO OKPY’KaIoIIeH Cpelibl,
pecypcocOepekeHHI0, TPUMEHSITh

3HaHUS 00 U3MEHEHHUH KJIUMara,
MPUHLIMIIBI OEPEKINBOTO
IPOM3BOJICTBA, 3 (HEKTUBHO
JIECTBOBATHB UYPE3BBIUYANHBIX
CUTYalUIX

OLIEHKA BBINOJIHEHUSJIA00PATOPHBIX paldoT;

OLICHKA NMPAKTUYECKUXPA0OT (perieHus
Ka4eCTBEHHBIX, PACYETHBIX, IPO(HECCHOHAIBHO
OpPUEHTUPOBAHHBIX 33/]1a4);

OLIEHKAa TECTOBBIX3a/1aHUIi;

HaOJIFOEHUE 3a XOA0M BBIITOITHEHNS
WH/IMBUIYyaJIbHBIX TIPOEKTOB U OLICHKA
BBITTOJIHEHHBIXTIPOCKTOB;

- HaOJII0ICHNE U OLIeHKapelleHus Keic-3a1ay;
- HaOJII0/IEHNE U OLIEHKAJIETIOBOM UIPBI;
- nuddepeHInpOBaHHBIHN 3aueT

[Ipy HEOOXOAMMOCTH WHBaIWIAaM MW JIMIIAM C  OTPaHUYCHHBIMH
BO3MOXHOCTSIMM ~ 3JIOPOBbSI  MPEAOCTABIIACTCS JOMOJHUTEIBHOE BpeMs s
MMOATOTOBKHU OTBETA IIPU ITPOBEICHUN POMEKYTOUHOU aTTECTALMH.
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