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1. AHHOTALMS

PabGouass mporpamma yueOHoM aucuumuiiabl BJ[.09 Xumus siBiasieTcs 4acThbio
IPOrpaMMBbl MOJITOTOBKHU CHEIUAICTOB CpEeIHEro 3BEHa CPEIHET O
npodeccronaabHoro oopazopanus no cneruaibHoctr 09.02.06 CereBoe u cucTeMHOE
aIMUHUCTPUPOBAHUE, BXOIWUT B MHKI 0O0Meo0pa3oBaTeILHON TOATOTOBKHA U
peanmmsyetcs B 1, 2 cemecTpax.

Vyebnas pgucuummHa bBJ[.09 Xwumus BrIOYaeT M3y4EHHE CIEAYIOUIUX
pa3esos:

1. OCHOBBI CTPOCHHS BEIIECTBA.

2. XMUYECKHUE PEeaKInu.

3. CTpoeHuE U CBOMCTBA HEOPTaHMYECKUX BEIIECTB.

4. CTpoeHure U CBOMCTBA OPraHUYECKUX BEILIECTB.

5. Kunernueckne u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTHU MPOTEKAHUS
XUMHYECKUX PEAKIIUH.

6. PacTBOpBL.

7. Xumusi B OBITY U IPOU3BOJICTBEHHOW JIEATEIHLHOCTU YEIOBEKA.

OO6mmit o0beM ydeOHOW Harpy3Ku IO JUCHUIUIMHE cocTaBiser /0 dacos,
Harpy3ka BO B3aUMOJICHCTBUU C MpernojaBaTesieM - 68 gacos.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISIETCS B IPOLIECCE MPOBEICHUS
MPAKTUIECKUX W JaOOPATOPHBIX 3aHATHH, 0OECIICYMBACT OIICHMBAHKME XO/Ja OCBOCHUS
JTUCHUTIIMHBL. DOpMBI TEKYIIET0 KOHTPOJS YCIEBAEMOCTHU: TECTHUPOBAHUE, YCTHBIN
ONpoC, KOHTPOJIbHAasE  paboTa, BBINOJHEHHWE W  3alUTa  OOY4arONIMMUCS
WHIVUBUTyaTbHBIX 3a/IaHUH, IPOCKTOB, UCCICIOBAHUN U JIP.

dopma MNPOMEKYTOUHOW arrectanuu — AuddepeHIupOoBaHHbIM 3a4deT (2
ceMeCTp).



2. OBILIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUATIIMHBI
2.1. MecTo AMCUMIVIMHBI B CTPYKTYpe NPOrpamMMbl NMOATOTOBKHU CIHELHAJMCTOB

CPEAHEr 0 3BCHA

Vueonas mucrumirHa bJ[.09 Xwmmus oTHOCUTCS K 0a30BBIM JIHCIUILIMHAM

00111e00pa30BaTeIbHON MOATOTOBKH.

2.2. I_[e.m, H INTAHUPYEMBbIC PE3yJIbTAaThbl OCBOCHUA JUCHUILJIMHBI?

Conepxkanue nporpamMmsl

00111e00pa30BaTeIbHON  JUCIUTUIAHBI
HalpaBJICHO Ha JIOCTHKEHUE pe3yJbTaTOB €€ W3Yy4eHUS B COOTBETCTBUU C

tpeboBanusimu OI'OC COO ¢ yuerom mpodeccuoHanbHoi HampasieHHoctn OI'OC
CIIO cneuuansnocTt 09.02.06 CeTeBoe U cUCTEMHOE aIMUHUCTPUPOBAHUE.
Oco6oe 3nauenune muctumuimHa bJ[.09 Xumwus wmeer npu ¢GHOpMUPOBAHUH H

pazeutun  OK wu IIK coenmuansHoctn  09.02.06 CereBoe U cucteMHoe

AIMHUHHUCTPUPOBAHUC.

BT U — I[Inanupyemble pe3yabTaThl 00y4YeHUsI

O61mme JMcuumIMHapHbie’

OK 01 BsiOupats B yacmu mpy00602o | - BIAJAETh CHUCTEMON XUMHYECKUX

crocoObl petieHus 3a1ad [BOCHUMAHUL: 3HAHUH, KOTOpast BKJIIOYAET:

npodeccruoHaIbHOU - TOTOBHOCTh K  TPYAY, | OCHOBOMOJATalIue HOHSITUS

JesITebHOCTU 0CO3HAHUE [EHHOCTH | (XUMUYECKUI 3JIEMEHT, aToM,

MIPUMEHUTEBHO K MacTepCTBa, TPYI0IO0HE; JIEKTPOHHAST 000JI0YKa aToMa, S-, -,

pa3IMYHBIM KOHTEKCTaM | TOTOBHOCTh K aKTHUBHOM | 0-2JIEKTpPOHHBIE OpOHMTAIM AaTOMOB,
NEesITeITbHOCTH WOH, MOJICKYJIa, BaJICHTHOCTb,
TEXHOJIOTMYECKOM U | QJIEKTPOOTPHUIIATEIIPHOCTh,  CTEMEHb
COIIMATIbHON HAIpPaBJICHHOCTH, | OKHCIICHUS, XUMUUYECKasl CBSI3b, MOJIb,
CIIOCOOHOCTh ~ MHHIIMMPOBATh, | MOJISIpHAST Macca, MOJISIPHBIA 00beM,
[TAHUPOBATH U | yTIICPOTHBIH CKeJIeT,
CaMOCTOSITEJIbHO ~ BBINOJHATH | QYHKIMOHAIBHAS TpyIa, pajauKal,
TaKyI JIeSITeILHOCTD; U30Mepusl, U30MEpHI,
- HMHTEpEC K  PA3IMYHBIM | TOMOJOTHYECKUH s, TOMOJIOTH,
chepam  mpodeccHoHANBHOM | YTIIEBOLOPOIbI, KHCIIOPO/T- u
NesITeTbHOCTH, a30TcojepKaIIne COCITUHEHMS,
Osnadenue  yHusepcanbHvimu | ONOTOTUYECKH AKTUBHBIE BEIECTBA

y’{€6HblMu nozrHasamenbHobiMu

(YyrmeBojibl, )XKUPBI, OCJIKK), MOHOMED,

Oeticmeusimu.: HoJIMMep, CTPYKTypHOE  3BEHO,
a) 0azosvle  Jn0cudeckue | BLICOKOMOJCKYJSIPHBIE COCIUHEHUS,
Oeticmeus: KPUCTAJUTMYECKAsT  PEHISTKA, THIIBI
- CaMOCTOSITEITFHO | XAMUYECKHX peaxui
(bopMynupoBaTh U | (OKUCIIUTEIILHO-BOCCTAHOBUTEIIBHBIC,
AKTyaJM3UpPOBaTh  MPOOJEMY, | 9K30-M SHIAOTEPMHUYECKUE, PEAKIINU
paccMaTprBaTh €e | HOHHOTO oOMeHa), pactBop,
BCECTOPOHHE; IJIEKTPOJUTHI, HEJICKTPOJIUTHI,
- yCTAHABIIMBATH | AICKTPOJIUTHICCKAS  JIMCCOIHALIHS,
CYIICCTBCHHBI TPU3HAK WM | OKHCIU TSI, BOCCTaHOBUTEIIb,
OCHOBaHUSI [JisI CPaBHEHHWS, | CKOPOCTh ~ XUMHUYECKOW  PeaKIuu,
KIaccupUKaIuu 1 0000IIEeHNS; | XHMUYECKOe PaBHOBECHE), TCOPHH U
- OTIpEeNeIsTh e | 3aKOHBI (Teopust XUMHUYECKOTO
JIeSTEIbHOCTH, 3a]1aBaTh | CTPOCHMsI OPraHMYECKHUX BEIICCTB

! lucuunimnapHble (IIPEMETHBIE) PE3YIIbTATHI YKA3bIBAKOTCS B COOTBETCTBHM € MX TIOJNHBIM TepedreM Bo ®I'OC COO

(B mocnenHe# penakuuu ot 12.08.2022.

«XUAMUD




napameTpbl M KpPUTEPUU HX
JIOCTUKEHUS,

- BBIBJISITH 3aKOHOMEPHOCTH
u MPOTUBOPEUHS B
paccMaTpUBaEeMbIX SIBJIICHUAX;
- BHOCUTb KOPpPEKTUBHI B

JIEATEIIbHOCTD, OLICHUBATh
COOTBETCTBHE  PE3YJIbTATOB
LenasiM, OLICHWBAThb  PUCKHU
MIOCJICACTBHI JeITEIHbHOCTH,
- pa3BUBaThb KpEaTHBHOE
MBIIIJIEGHUE TP PEIICHUU
KU3HEHHBIX NTPOOIIEM;

0) bazoevle
uccnedosamenvbexue
Oeticmeusi:

- BJIaJIeTh HABbIKAMU y4eOHO-
MCCIIEA0BATEINbCKOM 5
MPOEKTHOM  JI€SATEIbHOCTH,
HaBbIKAMU pa3penieHus
npooJem;

- BBISABIATH  NPUYUHHO-
CIEICTBEHHbIE  CBA3U U
aKTyaJIu3upOBaTh 3ajavy,
BBIIBUTaTh  THIOTE3y €€
pelieHus, HaxO0JIUTh
apryMeHThI JUTSt
JI0Ka3aTelbCTBa CBOMX
YTBEPKACHUM, 3a/1aBaTh
napamMeTpel W KPUTEPHUH
peuieHus;

- aHaJM3UPOBATh
MOJIyYEHHBIE B xoze
peueHus 3a/1auu
pe3yabTaThl, KPUTUYECKU
OLICHUBATh ux
JIOCTOBEPHOCTb,

IIPOTHO3UPOBATh H3MEHEHHUE
B HOBBIX yCJ'IOBI/ISIX;

- YMGTB HepeHOCI/ITB 3HAHUA B
MO3HABATEILHYIO 31
PAKTUYECKYIO obJyactu
KHU3HCACATCIIBHOCTHU,

- yMETb  HHTETPUPOBATH
3HaAHUIA n3 pa3HLIX
MPEIMETHBIX 00JIacTel;

- BbIIBUI'aTb HOBBIC HJICH,

npejjiarath ~ OPUTHHAJIBHBIE
MOJXO/bI U PEIICHUS;

- CIIOCOOHOCTh ux
HCITOJIE30BaHUS B
MM03HaBaTeJILH OM )71

COLIMAJIbHON ITPAKTUKE

AM. bytnepoga, TEOpHs
ANIEKTPOJIMTHUUECKON  AMCCOLMAlH,
NEPUOANYECKUN 3aKOH JN.
MenzaeneeBa, 3aKOH  COXPaHEHHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XUMUH,
(dakTomornyeckue CBEJICHUS 0
CBOMCTBaxX, COCTaBe, IOJYYEHUH H
6e301acHOM UCIIOJIb30BaHUU
BOXHEHIIUX  HEOPraHWYEeCKHX U
OpPraHWYECKUX BEIIECTB B OBITY U

IIPAKTUYECKOU JAEATENbHOCTH
YeJIOBEKa;

- YMETb BBISBIATh XapaKTEpHbIE
IIPU3HAKU U B3aUMOCBS3b U3Y4YEHHBIX
HIOHATUH, IPUMEH ST
COOTBETCTBYIOIIUE  MOHATUSA  IIPH
ONMCAaHUM CTPOCHUS M  CBOMCTB
HEOPraHWYECKUX U  OPraHMYECKHUX
BEIIECTB U  UX  IPEBpaALICHUI;

BBIABIIAITh B3aMMOCBS3b XUMHUYECKHUX
3HaAHUHN c HNOHATUAMU u
IIPEJICTaBICHUSIMU IPYrUx
€CTECTBEHHOHAYYHBIX ITPEMETOB;

- YMETb HUCIIOIb30BaTh HAMMEHOBAHUS

XUMUYECKUX COeMHEHUN
MEXTYHAPOIHOTO coro3a
TEOPETUYECKON M TPUKJIATHON XUMUHU
" TPUBHAJIbHBIE Ha3BaHUS
BaYKHEHUIIIMX BEIIECTB (aTHmIeH,
alleTUJIEH, TJIMLIEPYH, deno,

(dopmanbaerun, YKCyCHash KHCIIOTa,
[JIMLIVH, YrapHbIA ra3, YTrIEKUCIIbIA
ra3, aMMHaK, TralleHas HU3BeCTh,
HerauieHasi U3BecThb, MUThEBAs CoAa U
JIPYyTHX),  COCTaBJIATh  (hopMyJIbI
HEOPraHWYEeCKUX M  OPraHu4ecKuX

BELIECTB, YPAaBHEHMS XUMHUYECKHX
peakuuii, OOBACHATH WX CMBICI;
MOATBEPKAATh XapaKTepHbIE
XUMHUYECKUE  CBOWCTBAa  BEILECTB
COOTBETCTBYIOIIUMHU
SKCIIEPUMEHTaMHU u 3alUCsIMU
YpaBHEHUN XUMHYECKUX PEAKIIUI;

- YMETh yCTaHaBJINBATh
MPUHAJIEKHOCTh M3y4EHHBIX
HEOPraHMYECKUX U OpPraHUYECKUX

BCIICCTB K ONPCACIICHHBIM KJjIaCCaM H

rpynmnam COEIMHEHUH,
XapakTepu3oBaTh WX  COCTaB U
BaXHEUIIIE CBOWMCTBA; OIPEIENIATh
BUJIBI XUMHY ECKUX CBsI3EH
(KoBasIeHTHasI, HOHHa,




MCTAJJIMYCCKasd, BOI[OpOI[Haﬂ), THIIBI
KPUCTATTIMYCCKUX PCHICTOK BCUICCTB,

KJ1acCH (pUIMpoBaTh XUMHYECKHE
peakuuu;

- chopMHUpOBATh MPEJACTABICHUSA: O
XUMUYECKOUN COCTaBJIAIOIIEN

€CTECTBEHHOHAYYHOW KapTHHBI MHUPA,
pOJIM XHUMHHM B TIO3HAHUM SIBICHUH
PUPOJIBI, B bopmMHIpoBaHUU
MBIIIICHHUS U KYJIBTYpPbI JINYHOCTH, €€
(bYyHKII OHATIBHOM IpaMOTHOCTH,
HEoOX0TUMOM ISt pelieHus
NPAKTHYECKUX 33/1a4 U HKOJIOTHIECKU
00O0CHOBAHHOT'O OTHOIIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHON Cperie;

- yMeTb HPOBOJUTH pPACUEThl IO

XUMUYECKUM dopmynam U
YpaBHEHUSIM XUMHUYECKUX PEAKLIUi ¢
UCIIOJIb30BaHHEM bu3nIecKkux
BEIIMYUH, XapaKTepU3yIOIINX
BEI[ECTBA c KOJIMYECTBEHHOU
CTOPOHBI: Macchl, o0bema
(HOpMallbHBIE ~ YCIIOBUSI)  Tas30B,

KOJINYECTBA BELIECTBA; UCIIOJIb30BAThH
CUCTEMHbIE XUMUYECKUE 3HAHMS IS
INPUHATHSL PELIEHUHA B KOHKPETHBIX
JKA3HEHHBIX CUTYalUsX, CBSA3aHHBIX C
BEILIECTBAMU U UX IPUMEHEHUEM

OK 02 OcyuiecTBisiTh
TIOUCK, aHAJIN3 U
HUHTEPIIPETALNIO
nHpOpManuy,
HEOOXOTUMOM JJ1s
BBITIOJTHEHHSI 33124
npodeccroHaIbHOU
NesITeTbHOCTU

B obracmu
HAYYHO020 NO3HAHUSL:
- chOpPMHPOBAHHOCTh
MHPOBO33pEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS
00111eCTBEHHOM
OCHOBAaHHOI'O Ha  JHAJOre
KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO0 MeECTa B
MOJIMKYJTBTYPHOM MHUPE;

- COBEPIIICHCTBOBAHHE
SI3LIKOBOM W YHUTATENIbCKOU
KYJBTYPbI KakK cpencTBa
B3alMOJICHCTBUS MEXIY
JIIOJIBMU ¥ TIO3HAHUS MHPA;

- OCO3HAHHE LICHHOCTH
Hay4YHOU IESITEIIbHOCTH,
TOTOBHOCTh OCYIIECTBIISATh
MPOEKTHYIO 51
HCCIIENOBATEIHCKYIO
JESITETbHOCTD MHANBUTYaIBHO
U B TPYIIIE;

Oesnaodenue YHUBEPCAIbHLIMU

yeHHocmu

YPOBHIO
HayKU u
PaKTHKH,

- YMETh IUIAHUPOBATH W BBIIIOJIHATH

XUMUYECKUI HKCIIEPUMEHT
(mpeBpateHus OpraHNYeCcKHUX
BEIIECTB pu HarpeBaHuu,

NOJTy4YEeHUE STHJIEHA W W3yYEHHUE €ro
CBOWCTB, KaQ4ECTBCHHBIC PEAKIMU Ha
QNBACTHIBI, KpaxMmal, YKCYCHYIO
KUCIIOTY; JeHaTypauusi OeJKOB MpHU
HarpeBaHWHW,  I[BETHbIC  PEAKIIUU
0€mKOB; IIPOBOJUTH peakuuu
MOHHOTO OOMEHA, OMpPENeNATh CPexy
BOJIHBIX PAaCTBOPOB, Ka4yeCTBEHHBIC
peakuuu Ha cyibdar-, KapOoHAT- U

XJIOpUuaA-aHUOHBI, Ha KaTHOH
AMMOHHMHA, peuaTb
OKCIICPUMCHTAJIbHEBIC 3aJaun 10

temaMm "Meramnel" u "Hemetamis!") B
COOTBETCTBHM C IMpPaBUIAMHU TEXHUKH
0e30MacHOCTH TpU  OOpaIleHUH ¢

BEILIECTBAMHU 5 1abopaTopHBIM
000pyIOBaHUEM; MPENICTaBIATh
PE3YIbTAThI XUMHUYECCKOIo
OKCIICPUMCHTA B (bopMe 3allucCu
ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX

peaknuii ¥ (HOpPMYIHPOBATH BBIBOJIBI




VUeOHbIMU NO3HABAMENbHbLMU
oeucmeusimu:

8) paboma ¢ ungopmayueu:

- BIIQJICTh HaBBIKAMU
NOJy4YeHUs: MHPOpPMAIUK U3
WCTOYHUKOB pa3HbIX THIIOB,

CaMOCTOATCIIBHO
OCYHICCTBJIATh ITOUCK, aHAJIM3,
cucreMaTu3anuro n

HMHTEpIpeTalnio UHPOpMAIUH
pa3NUYHBIX BHJIOB U  (popm

IPEeICTaBICHUS;
- co3maBaTb  TEKCTBl B
pasnmuuHbIX  opmatax ¢
y4eToM Ha3Ha4YeHUs
uHbOpMaMl M IIEJEBOM
ayJIUTOpUH, BBIOMpAs
OITUMAJIBHYIO bopmy
IPEeCTaBICHUS u
BU3YyaJIN3aliH;

- OLOCHUBATb AOOCTOBCPHOCTD,
JICTUTUMHOCTD I/IH(bOpMaLII/II/I,
€€ COOTBCTCTBUC ITPAaBOBBIM M
MOpPaJIbHO-3THYCCKUM

HOpMaM;
- WUCIOJB30BaTh  CpeNCTBa
UH(OPMAITMOHHBIX u
KOMM yHHUKAITHOHHBIX
TEXHOJIOTMM B PELICHHUH
KOTHUTHUBHBIX,

KOMM YHUKATHBHBIX "
OpraHM3allMOHHBIX 3a7ad C
coOyoieHneM  TpeOOoBaHMI
SPrOHOMUKH, TEXHUKH
6e3omacHoCTH, TUTHEHBI,
pecypcocOepexeHus,
MIPABOBBIX U 3TUYECKUX HOPM,
HOpM nH(pOPMaLIMOHHON
0e30MacHOCTH;

- BJIAJIETh HaBBIKAMU
pacrmo3HaBaHHS ¥ 3alIUTHI
nHpopmaruu,
uHpOpMaIMOHHON

0€30MaCHOCTU JTUYHOCTH

Ha OCHOBC 3THUX PE3YJIbTATOB;
- YMCTb aHaJIU3UPOBATH XUMHYCCKYIO

uHbOpMAIMIO,  IOJy4yaeMyl U3
pa3HbIX HCTOYHUKOB (cpencts
MaccCOBOI nHpopmaIuu, CeTh

Hutepuer u apyrue);

- BIAJETh OCHOBHBIMM METOJIaMHU
HAy4YHOTO T[IO3HAHWS BEIIECTB U
XUMHUYECKUX SIBJICHUM (HaOIIOJCHME,
U3MepeHue, AKCIIEPUMEHT,
MOJICTUPOBAHUE);

- YMeTb HPOBOJUTH pacyeThl MO
XUMHUYECKUM bopmynam U
YPaBHCHHSIM XMUMHYECKUX PEAKIUi C
UCIOJIb30BaHUEM buznyeckux
BEJIUYHH, XapaKTepU3yIOMINUX
BEIIECTBA c KOJINYECTBEHHOMN
CTOPOHBIL: MAacCCBl, o0beMa
(HOpMaTBHBIE YCIIOBHUS) rasos,
KOJIMYECTBA BEIIECTBA; MCIIOJIb30BATh
CHCTEMHbIE XUMUYECKUE 3HAHUS IS
NPUHATUS PEUICHHH B KOHKPETHBIX
JKU3HCHHBIX CUTYallUsSX, CBA3aHHBIX C
BEIIECTBAMU U UX PUMEHECHHEM

OK 04 PaboTtath B
KOJUICGKTUBE B KOMaH/E,
3¢ PeKTHBHO
B3aMMO/ICHCTBOBATE C
KOJIJIETaMHu,
PYKOBOJICTBOM,
KIHEHTaMU

- TOTOBHOCTH K CaMOpPa3BUTHUIO,

CaMOCTOATCIIBHOCTHU u
CaMOOITPEACICHUIO,
-OBJIaACHUC HaBBIKaMH

y4eOHO-UCCIIeI0BATENHCKOMH,

MIPOEKTHOW W COLMAIbHOU
NesITeTbHOCTH;
Osnadenue  yHugepcaibHbIMU

KOMMYHUKAMUBHbIMU

- YMCTH IUIAHUPOBATh W BBIIIOJIHATH

XUMHUYECKUT AKCIIEPUMEHT
(npeBparieHus OPraHu4eCcKUX
BEIIECTB npu HarpeBaHUU,

[IOJIy4EHHUE JTUJICHA U U3YyYEHUE €ro
CBOMCTB, KaUECTBEHHbIE PEAKIUU Ha
albJerujbl, Kpaxmaja, YKCYCHYIO
KUCIIOTY; JAeHaTypauus OeNKOB mpu
HAarpeBAHMM,  LIBETHBIC  PEaKLHH




oeticmeusimu.:

0) coemecmHast
0esimenbHOCMb:

- MIOHWMaTh W HCIIOJIb30BATh
NPEeUMYIIECTBA KOMAaHJIHOW U
WHIUBHUIYyaJIbHON PadOThI;

- MPUHAMATD 1eu
COBMECTHOM JIEITEILHOCTH,
OpraHu30BbIBaTh u
KOOPJMHHUPOBATh JCHCTBUS IO
€e JIOCTH)KEHHUIO: COCTABIIATH
IUIaH JedCTBUH, pacnpenesaTh
poii ¢ Y4eTOM MHEHHH
YYaCTHUKOB 00CcyX1aTh
pe3yabTaThl COBMECTHOM
paboTHI;

- KOOPAHMHHUPOBATH u
BEITIOJHATH PabOTy B YCIOBUSX
peallbHOTrO, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO
B3aUMO/ICH CTBUS;

- OCYIIECTBIISATh TO3UTUBHOC
CTpaTETUYECKOE IOBEIACHHUE B
Pa3IMYHBIX CHUTYaIUsX,
MPOSIBIISITh ~ TBOPYECTBO W
BOOOpakeHUE, OBITH
WHUIIMATHBHBIM

Osnadenue  yHugepcaibHbIMU
DpecyIAMUBHbIMU OCUCMBUAMU.:
2) npunamue cebds u Opyeux
Jooeti.

- TOpUHUMATh MOTHUBBI U
apryMeHThl IPYTuX JIOAeH mpu
aHams3e pe3yJIbTaTOB
NEeSITENIbHOCTH;

- INpHU3HaBaTh CBOE MPaBO M
npaBo JApYyrux Jiojed  Ha
OILNOKU;

- pa3BUBATh CIOCOOHOCTH
MMOHUMATh MU C TIO3UIIHH
JPYTOro 4eIoBeKa

0CIKOB; IPOBOJIUTh peaxiuu
MOHHOTO OOMEHA, ONPEACNATh CPeay
BOJHBIX PpacTBOPOB, KAaYCCTBCHHBLIC
peakuuu Ha CyiabdaT-, KapOOHAT- U

XJIOopHuaA-aHUOHBI, Ha KaTHuOH
AMMOHHMHA, peuiaTtb
OKCIICPUMCHTAJIbHBIC 3aJa4n oo

temaM "Metamnsl" u "Hemeranns") B
COOTBETCTBHM C MpaBUIAMH TEXHUKU
Oe3omacHOCTH TMpH OOpallleHuu ¢

BEIIECTBAMU u 1a00paTOPHBIM
000pyZI0BaHUEM; MPEJCTaBIATh
PE3yJIbTAaThI XUMHUYECKOT'O
OKCIICPUMCHTA B (bopMe 3arnmcu
ypaBHEHU I COOTBETCTBYIOIIMX

peakiuii 1 GopMyIUPOBATH BHIBOJIBI
Ha OCHOBE 3TUX PE3YyJIbTaTOB

OK 07 ConeiicTBOBaTh

B obnacmu sxonocuuecko2o

- chopMupoBaTh MpenCTaBICHUS: O

COXPaHEHUIO BO0CNUMAHUSL XUMUYECKON COCTaBJISIOLIEH
OKPY’KaIOILEH Cpelibl, - chOPMHUPOBAHHOCTH | ECTECTBEHHOHAYYHON KapTUHBI MUDA,
pecypcocOepexeHuto, AKOJIOTUY €CKOI KYJBTYpBI, | pOJII XMMHH B TIO3HAHUM SIBICHUI
3¢ deKTuBHO IIOHUMAaHue BIIMSIHUS | IPUPOJIBI, B dbopMupoBaHUU
JIeICTBOBATh B COLMAJIbHO-D)KOHOMHYECKH X MBIILJIEHUS ¥ KYJIbTYPbl JINYHOCTH, €€
Ype3BbIYANHBIX MPOIIECCOB  HA  COCTOsIHME | QYHKIIMOHAIBHOM rPaMOTHOCTH,
CUTyalusx NPUPOAHOW ¥ COIMAIBHOW | HEOOXOTMMOM It peleHus
Cpenbl, OCO3HAHHE | MPAKTUYECKUX 3a/1a4 U IKOJIOTUUECKH
rJI00aJIbHOTO xapakrepa | 000CHOBaHHOTO OTHOIICHHS K
AKOJIOTHYECKUX MTPOOIIEM; CBOEMY 3J0POBBIO M TPUPOIAHON
- TJIAHUPOBAHUE U | cpene;




OCYUIIECTBJICHUE JICHCTBUUA B

OKPYKarOIIeH cpene Ha
OCHOBE 3HAHUS uesen
YCTOWYHBOIO pa3BUTUA
YeJIOBEUECTRA;

aKTUBHOE HEMpUsiTHE

JIEVCTBUM, TMPUHOCAIIUX BpPEN
OKpY’KaroIleh cpenie;

- yMmerb  coOdIoAaTh  MpaBHIia
DKOJIOTMYECKU 1e1eco000pa3Horo
NOBEJEHUS B ObITY U TPYIOBOH
JEATENbHOCTH B LEISAX COXPAHEHHS
CBOETO 3J0pOBbS U OKpYXarouen
OPUPOAHOM  CpeAbl;  YUUTHIBATH
OMacCHOCTb BO3JECUCTBHS Ha JKHUBBIE
OpPraHU3MBbl OIPEICICHHBIX BEIIECTB,

- YMEHHME IPOTHO3UPOBATH | IOHUMAS CMBICII IIOKa3aTels
HeOJIaronpusTHbIE peaeIbHON JIOITy CTUMOM
OKOJIOTMYECKUE IOCIEACTBUS | KOHIEHTPALUHT

NpEANPUHUMAEMbIX JEHCTBUM,
MpeoTBpallaTh UX;

- pacumpeHue OTIBITA
NEeSTeIbHOCTH 3KOJIOTUYECKOM
HamnpaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMH
y4eOHO-HCCIIeI0BaTEhCKOM,
MPOEKTHOM MW  COLMAIbHOMN
JeSTeIbHOCTH

IIK 1.1
/IOKyMEHTUPOBaTh
COCTOSIHUS
11H(OKOMM YHUKALHOHHBIX

CUCTEM 151 HX]
COCTABJISTFO IITUX B
polecce  Halagkd M|
OKCILTyaTalluu.

YMeHHsl: TPOCKTHPOBATh JIOKAJbHYIO CETh; BBIOMpATh CETEBbIE
TOMOJIOTUH; PACCUYUTHIBATH OCHOBHBIE NapameTpbl JOKAJIbHOW CETH;
MPUMEHSTh AJTOPUTMBI TIOMCKAa KpaT4auIlero myTH; IJIAHHUPOBATH
CTPYKTYPY CETH C MOMOIIBIO rpada C ONTUMATIHHBIM PACHIOJIOKEHHEM
y37I0B; HCIIOJB30BAaTh MAaTEeMAaTHYECKUH ammapaT Teopuu rpados;
HacTpauBath cTek nmpoTokojoB TCP/IP u ucnonbp3oBaTh BCTPOCHHBIE
YTHJIMTHI OTepaliOHH O CHCTEMBI TSt JTUArHOCTHKHU
paboTOCIOCOOHOCTH CETH.

3HAHMA: OOIIME MPUHIIUIIBI TIOCTPOCHUSI CETEH; CETEBBIC TOIOJIOTHH;
MHoOTOcnorHy0 Mozaeiab OSI; TpeboBaHUS K KOMIBIOTEPHBIM CETSIM;
aApXUTEKTYpy  TPOTOKOJIOB;  CTAHJAPTHU3AIMIO  CETEH;  JTambl
MPOEKTUPOBAHUS CETEBOM HH(PPACTPYKTYpPHI; DIIEMEHTHl TEOpUU
MaccoBOTO OOCITYXMBAHUS; OCHOBHBIC TOHATHS TeopuH Tpados;
QITOPUTMBI  TOMCKA KpaT4aiIlero IyTH; OCHOBHBIE MPOOJIEMBI
cuHTe3a TpadoB aTak; CHCTEMbl TOIMOJOTMYECKOro  aHaju3a
3aIIMIIEHHOCTH KOMIIBIOTEPHOM CETHU; OCHOBBI IPOEKTUPOBAHUS
JIOKAJIbHBIX ceTeil, OecrnpoBOAHBIE JIOKAJNbHBIE CETH; CTaHIAPTHI
kabeJieil, OCHOBHBIE BUAbl KOMMYHHKAIIMOHHBIX YCTPOUCTB, TEPMHUHBI,
MOHATHS, CTAHIAPTHI M THUIOBBIE AJIEMEHTHI CTPYKTYPHPOBAHHON
KaOeTpHOM  CHCTEMBL: MOHTAX, TECTUPOBAHHUE; CpeAcTBa
TECTHPOBAaHUS W aHanmu3a; 0a30Bble MPOTOKOIBI M TEXHOJOTHH
JIOKaJIbHBIX CeTell.




3. CTPYKTYPA U COJAEPKXAHUE YUYEBHOM JUCIUILJINHBI

3.1. O0bem y4eOHOM JMCHUIIMHBI U BUIBI Y4eOHOH padoThI

By yaeOHO# paboThI Obrem B
gacax

O0bem yueOHO# AMCUMIIIIMHBI 70
CymmapHas yueOHasi HATPy3Ka BO B3aHMO/IelCTBHH € MPenoaBarTesieM 68
B TOM YHCJIE:
JIEKITUH 32
nabopaTOpPHBIE 3aHATHS 8
MPAKTUYECKUE 3aHATHUS 28
KOHTPOJIbHBIC paOOTHI -
KypcoBasi paboTa (IIpOeKT) -
CamocrosTenbHas paboTa? 2
Hmoeosas chopma konmpos - ougpgepenyuposannsiii 3auem

2 O0beM CaMOCTOATENLHOM PabOThl OOYHAIOIIMXCS ONpeAeNseTcs B COOTBETCTBMU ¢ TpeboBanuamu ®I'OC CIIO B
npezenax oobemMa yaeOHOM JUCIUIIIMHEI B KOJTMYECTBE YaCOB, HEOOXOMMOM JIJIS BBITIOJTHEHUS 00yJalOIUMUCS 33a1aHAN
CaMOCTOSITETIbHOM pPabOThI, TMPEAYCMOTPEHHBIX TEMAaTWYECKHUM IUIAHOM M COAEp)KaHWeM YdeOHOH JMCIUIUTHHBI
(MEXIUCIUITIIMHAPHOTO Kypca).



3.2 TemaTruueckuii IJIaH U coep:kanue yueOHou nucunivinabl b/1.09 Xumus

HaumenoBanue pasgenoB u | Coaepxanue yueOHOro Marepuajia, 1adoparopHblie padoThsl M NPpaKTHYeCKUe 3aHATHA, | O0beMm | @Popmupyomue
TeM caMOCTOSITeJIbHAsE padoTa 00y4arMXCs 4acoB | KOMIIETEHUHH
1 2 3 4

Pa3nen 1. OcHOBBI CTpPOEHMS BeleCTBA. 6 OK 01
Tema 1.1. Ctpoenune atomos|Coaepxkanue yueGHOro MaTepuaia 2 OK 04
XUMHYECKUX ojeMeHTOB M| 1 |CoBpeMeHHass Mojenb cTpoeHHus aroMa. CHUMBOJIMYECKUN S3BIK XUMUU. XHUMHYECKUH OK 07
MPUPOJA XUMUYECKOU CBSI3HU. AJIEMEHT. DJIEKTPOHHAs KOHuUTypanus aroma. Knaccudukanus XuMUIecKux dJIEMEHTOB (S- IK 1.1

, Pp-, d-amemenThbl). BaneHTHbIE 3JIEKTPOHBL. BalleHTHOCTh. DJEKTPOHHAs MPUPOAA

XUMHUYECKON CBS3U. DJIEKTPOOTPULIATENILHOCTh. Buabl XuMuueckoi cBs3U (KOBaJIEHTHAs,

HMOHHAsl, METaJUIMY€CKasl, BOJIOPOJIHAS) M CIOCOOBI €€ 00pa3oBaHus.

IIpakTHYecKHe 3aHATHS 2
1 |Pemienue 3aganuii Ha MCIOJb30BAHME XMMUYECKON CUMBOJIMKY U Ha3BaHUKM COCIMHEHUM 110

HOMEHKJIAType MEXIYHApOJHOIO COK03a TEOPETUYECKOW | MPUKIAAHON XUMHUM U

TPUBHUATHLHBIX Ha3BAHUM JJIsI COCTABJICHHUS] XUMUUECKUX (POPMYII IBYXaTOMHBIX COCTUHEHUN

(oxcuaoB, cyiabGHUAOB, THAPUAOB U T.OI.) M JPYrUX HEOPraHMYECKUX COETUHEHUN

OTCIbHBIX KJIaCCOB.

[IpakTryeckue 3aJaHus HAa YCTAHOBJEHUE CBSI3U MEXKIY CTPOCHHEM aTOMOB XHMHUYECKHX

AJIEMEHTOB W TIEPUOJAMYECKUM HM3MEHEHHEM CBOWCTB XHUMHYECKHX DJIEMEHTOB M HX

COCIMHEHUI B COOTBETCTBHHU C MOJIOKEHUEM [lepnoanieckoi CUCTEMBI.
Tema 1.2. llepuognuecknuii |IIpakTHyeckue 3aHATHS 2 OK 01
3akoH u  Tabmuuma  JI.M.| 1 |Tlepuommyeckas cucrema xumudeckux sieMentoB J[.M. MenneneeBa. GU3HUECKUH CMBICI OK 04
Menneineesa. [lepuognueckoro 3akonHa J[.MI. MeHnneneeBa. 3aKOHOMEpPHOCTH HW3MEHEHUS CBOMCTB OK 07

XUMHYECKUX PJIEMEHTOB, 00pa3yeMbIX UMH IPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C K 1.1

MOJIOKEHUEM XMMHMYECKOro 31eMeHTa B llepuoanueckoi cucreme. MupoBO33peHUECKOE U
HayuyHoe 3HaueHue Ilepuogunueckoro 3akoHa J[.M. MenneneeBa. Ilpornossr J.U.
MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX 3J1EMEHTOB.

Peumienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHMI Ha XapaKTepu3alUio
XAMHYECKUX DJIIEMEHTOB «MeTtanmmdaeckue / HEMeTaJINIeCKHe CBOMCTBA,
ANEKTPOOTPULIATENILHOCTh XMMUYECKUX 3JE€MEHTOB B COOTBETCTBUM C HUX 3JIEKTPOHHBIM
CTPOGHHEM U TOJOKEHUEM B IEPUOJUYECKOM CHUCTEME XUMHUUYecKuX syemeHToB JI.U.
MeneneeBay.




Pasgen 2. XuMHYecKHe PeaKIiu. 10 OK 01

Tema 2.1. Tunsl xumuueckux | Coaep:kanue y4e0HOro MaTepuaia 2 OK 04
peaKuuii. 1 |Knaccudukamuss d THUIBI XMMHYECKHX PEAKIUN C y4acTHEM HEOPraHHYECKHX BEIICCTB. OK 07
CocraBlieHHEe YpaBHEHMH PEAKIUN COSIMHEHUS, Pa3lIOKEHUs, 3aMEIEHUs], OOMeHa, B T.4. 1K 1.1

peakiuii TOpeHusl, OKUCICHUSI-BOCCTAHOBIICHUS. Y PaBHEHUS OKHCIICHHSI-BOCCTAHOBJICHUS.
Crenenp okucineHus. OkuciauTenb W BoccTaHOBUTENb. (CoOCTaBleHHME U ypaBHUBaHHE
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUMH  METONOM  3JIEKTPOHHOro  OanaHca.
OKHCANTETBHO-BOCCTAHOBUTEbHBIE PEAKIIUH B IIPUPOE, TPOM3BOACTBEHHBIX MPOLECcaxX U
KHU3HEIEITEIbHOCTU OPraHU3MOB.

IpakTHYecKHe 3aHATHS 2
1 |KomuuectBeHHble OTHOLIEHUS B XUMHH. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBl B XUMUHU U
pacyeTsl 10 YpaBHEHUSAM XUMHUYECKUX peakiuid. Mosb Kak eAMHUIA KOJIMYECTBA BELECTBa.
MomnspHast Macca. 3aKOHBI COXpaHEHMsS Macchl M SHEpruu. 3akoH ABorajpo. MospHbIii
0o0beM ra3oB. OTHOCHUTENIbHAsI MJIOTHOCTH Ia30B. Pacderbl 1Mo ypaBHEHHSIM XUMHUYECKUX
peakiMii ¢ MCHOJb30BAaHUEM Macchl, 00beMa (HOpMajbHbIE YCJIOBHUS) I'a30B, KOJIMYECTBA

BEIIECTBA.
Tema 2.2.|Coaep:kaHue Y4eOHOI0 MaTepHaJja 2 OK 01
DIEKTPOIUTUYECKAS 1 |Teopuss »>I€KTpPOJUTHYECKON aucconuanuu. HMoHbIL. DIEKTPOJUTHI, HEIJICKTPOJIUTHI. OK 04
IUCcColManysl W HWOHHBIN Peakurn monnoro ooMena. CocTaBJIecHHE peaKIIMii HOHHOI'0 OOMEHa IyTEeM COCTaBJICHUS UX OK 07
OOMeH. MIOJTHBIX M COKPAICHHBIX HOHHBIX ypaBHEHHU. KHCIIOTHO-OCHOBHBIC peakluu. 3a/aHusl Ha IK 1.1
COCTaBJICHHE HOHHBIX PEaKIIH.
JlabopaTopHble 3aHATHS 2

1 |JIaGopaTopHas pab6ota «THUIIBI XUMHUYECKHX PEAKIIHI».

HccnenoBanue TUMOB (MO0 COCTaBY M KOJIMYECTBY MCXOIHBIX U 00Pa3yIOIIUXCS BEIIECTB) U
IIPU3HAKOB XUMHUYECKUX peakiuil. [IpoBenenne peakuuii HOHHOro oOMEHa, OIpeNeIeHHe
Cpeabl BOJHBIX PACTBOPOB. 3a/1aHNUs HA COCTABJIEHUE HOHHBIX PEAKIUil.

KonTponphas pabora Nel. CTpoeHue BelecTBa 1 XUMHUYECKUE PEaKIIUH. 2

Pa3jen 3. CTpoeHue U CBOIICTBA HEOPraHUYeCKHX BElECTB. 16 OK 01

Tema 3.1. Knaccuduxanus, | Cogeps:xanue yueGHOro MaTepuaaa 2 OK 04




HOMEHKJIATypa ¥ CTpPOEHUE
HEOPraHUYECKUX BEIIECTB.

[TpenmeT Heoprannyeckoi xumuu. Knaccudukanus Heopranudeckux BemiecTs. [IpocTeie u
clioXHble BellecTBa. (OCHOBHBIE KJIACChl CJOXKHBIX BEIIECTB (OKCHUIbI, T'HAPOKCHUIIBI,
KHCIIOTBI, COJH). B3anMOCBSI3p HEOPraHWYECKUX BEIIECTB. ArperaTHble COCTOSHUS
BemiectBa. Kpucrammmueckue u amopdHble BemecTBa. THIBI KPUCTANTUYSCKUX PEIICTOK
(aTomMHas, MOJIEKYJISIpHAsi, UOHHAS, METaJUIMuecKas). 3aBUCUMOCTh (DU3MYECKUX CBONCTB
BEIIECTBA OT THUIA KPUCTAJUIMUECKOW pEIIEeTKH. 3aBUCHMOCTb XMMHUYECKOM aKTUBHOCTH
BEIIECTB OT BHJIAa XUMHUYECKOH CBA3M M THUMA KPUCTAIIMYCCKOW pemeTkd. [IpuauHbI
MHOT000pa3usi BEIIECTB.

ITpakTHYyecKkue 3aHATHS

1

Homenknatypa HeopraHMuecKrnX BELIECTB: Ha3BaHUE BELIECTBA UCXOAS U3 UX XMMHUYECKON
(GOpMYyJIBl MM COCTABIICHUE XUMHUYECKOH (HOpPMYJIBI MCXOMAS M3 Ha3BaHUs BEILECTBA IO
mexayHaponunou (MIOITAK) nnu TpuBuanbHONM HOMEHKIIATYPE.

Pemenne mnpakTUdeckux 3alaHui MO Kiaccu(HUKAMK, HOMEHKIAType U XHUMHUYECKUM
dbopMynaM HEOpPraHWYECKHX BEIIECTB Pa3IMYHBIX KIacCOB (YrapHbIH Ta3, YrJeKuCblid Tas,
aMMUaK, raiieHasi U3BeCTb, HEralleHasi U3BECTb, MUTHEBAs COAA W JIPYTUX): HA3bIBATh H
COCTaBJIATH (POPMYJIBI XUMHYECKUX BEIIECTB, OMPEALIISTh MPUHAIISKHOCTD K KJIaccy.
Hcrounuku xumudeckoi nHopmanuu (CpeacTB MaccoBOM MHpoOpMaIuu, ceTb HTEpHET 1
npyrue). Ilomck wHpOpMamuu 1O HA3BaHHUIM, WACHTU(UKATOpPAM, CTPYKTYpPHBIM
dbopMyJaMm.

OK 07
K 1.1

Tema 3.2. duzuko-
XUMUYECKH E CBOWCTBA
HEOPTraHWYECKUX BEIIECTB.

Coaep:kanue yueOHOro MaTepuajia

1

Meramnsl. OOuwe ¢gusnyeckne U XUMUYECKHE CBOMCTBAa MeTauioB. CriocoObl MOTyYeHUsI.
3HaYeHWE METaJUIOB W HEMETAJUIOB B TPUPOAC W IHKU3HENCATCIPHOCTH 4YEJOBeKa W
oprann3MoB. Kopposusi MeTaymioB: BHIBI KOPPO3UH, CIIOCOOBI 3aIIUTHl METAIJIOB OT
KOpPpO3HU.

Hemeramnbl. OOmme ¢u3znueckue W XUMUYECKHE CBOMCTBA HEMETaUIOB. THUMUYHBIC
cpoiictBa HemetauioB [V— VII rpynn. Knaccudukauuss m HOMEHKIaTypa COEOUHEHUN
HeMmeTaJu10B. KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPHPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHMYCCKUX BCUHICCTB (OKCI/IIIOB,
r'uaApoKCuao0B, KUCIOT, colieii u I[p) 3aKOHOMepHOCTI/I B M3MCHEHUHU CBOMICTB IIPOCTBIX
BCIICCTB, BOOAOPOAHBIX COG):[I/IHGHI/Iﬁ, BBICHIMX OKCHUJOB U THAPOKCHIOB.

HpaKTuquKne 3aHATHUSA

OK 01
OK 04
OK 07
K 1.1




CocraBieHue YpaBHEHMM XUMUYECKUX pEAKUUNA C ydyacTUEM IMPOCThIX M CIOXKHBIX
HEOPraHWYECKUX BEIECTB: METAJJIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJIJIOB U
aM(OTEpHBIX  JJIEMEHTOB; HEOPraHUYECKHX KHUCIOT, OCHOBAaHMM U  aM(OTEPHBIX
TUJPOKCUOB; HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemienne npakTUKO-OPMEHTHUPOBAHHBIX TEOPETHYECKUX 3aJaHUid Ha CBOMCTBA, COCTaB,
MoNydeHre U 0€30MacHOe NCIOb30BaHNE BAKHEHIIINX HEOPraHNUECKUX BEIIECTB B OBITY H
MPAKTUYECKOM JAEATEIIbHOCTH YEJIOBEKA.

Tema 3.3. Wnentuduxanus|JiabopaTopHbie 3aHATHS 2 OK 01
HEOPraHMYECKHUX BEHIECTB. 1 |JIaGoparopHas pabota «aeHTHGUKAINS HEOPTAHHYESCKHUX BEIIECTBY. OK 04

Pemienue skcrepuMeHTaIBHBIX 33]]a4 10 XUMUYECKUM CBOWCTBAM METAJJIOB U HEMETAJJIOB, OK 07

10 paCO3HABAHMIO U MTOJYYEHHIO COSUHEHUN METAJUIOB U HEMETAIIIOB. I[IK 1.1

WNnentudukanus HEOPraHMYECKUX BEIIECTB C HCIOJIb30BAHUEM HUX (PU3UKO-XMMHYECKHX

CBOMCTB, XapaKTepHBIX KAaueCTBEHHBIX peakuuii. KadecTBeHHBIE peakuuu Ha cCyibdaT-,

KapOOHAT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHUSL.
KonTposnbpHas padora Ne2. CBoiicTBa HEOPraHMYECKHX BEIIECTB. 2
Pasnen 4. CTpoeHre U CBOMCTBA OPraHUYeCcKUX BelIeCTB. 24 OK 01
Tema 4.1. Knaccudukanus, |Coaep:kanne yaeGHOTro MaTepuajia 2 OK 04
cTpoeHue U HoMeHkiarypa| 1 |[losBiieHue ¥ pa3BUTHE OPraHMYECKOM XUMHMHU KaK HaykKu. IIpeaMeT OpraHuuecKoi XUMMH. OK 07
OPraHMYECKUX BELIECTB. MecTo ¥ 3HaUEHUE OPraHUYECKOM XUMHHU B CHCTEME €CTECTBEHHBIX HAYK. MK 1.1

XUMHYECKOE CTPOCHHE KaK MOPSJIOK COEIMHEHUS aTOMOB B MOJIEKYJE COIVIACHO HX

BaJIeHTHOCTH. OCHOBHBIC TOJIOXKEHHUS TEOPUM XHUMHYECKOTO CTPOCHHSI OpPraHUYECKHX

coenuHeHuit A.M. bBytinepoBa. VYriepoaHbli CKeleT OpPraHMYecKOM  MOJIEKYJIbI.

3aBUCHMOCTh CBOMCTB BEHIECTB OT XWMHUYECKOIO CTpOCHHMs MoJekyid. W3omepus u

M30MEpHI.

[Tonsitre o pyHkMoHanbHOU rpynie. Pagukan. [IpuHIUIEI KiIaccuUKaIuu OpraHuYeCcKux

coequHeHu. MexnyHapoiHass HOMEHKJIATypa U MPUHIUIIBI HOMEHKIIATYPbl OPraHUYECKUX

coenuHeHui. IloHsTHE 00 a30TCOAEpXKAIIMX COEOUHEHUSX, OMOJOTMYECKH AKTHUBHBIX

BellecTBax (yriieBojax, JXUpax, Oeiakax W Jp.), BBHICOKOMOJIEKYJISPHBIX COEIUHEHUSX

(MOHOMeEp, MOJUMEP, CTPYKTYPHOE 3BEHO).

IIpakTHyeckue 3aHITHSA 2




Homenknatypa oOpraHuueckux COEAMHEHHH  OTHOEIbHBIX KJIACCOB  (HACBIIICHHBIE,
HEHACHIIICHHbIE ¥ apOMAaTUYECKUE YTIIEBOJOPO/IbI, CIUPTHI, (EHOIBI, albJEeTHAbl, KETOHBI,
KapOOHOBBIE KHCIOTHI 1 JIp.) COCTaBIIEHUE TMOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hopmy
OpPraHUYECKUX BEIIECTB OTAEIbHBIX KJIACCOB, UCMOJb3Ys UX Ha3BAHUS 110 CUCTEMATHY ECKOMN
U TPUBUATBHON HOMEHKJIAType (ITWUJICH, aleTulieH, TJMIEpuH, ¢GeHoln, (opMaibaeru,
YKCyCHas KHCIIOTa, TNMIKH). PacueTsl mpocreiiiield GpopMysbl OpraHMuecKoil MOJEKYIIbI,
HCXOJIs U3 3JIMEHTHOr0 cocTana (B %).

Tema 4.2. CsoiicTBa
OPraHUYECKUX COCIUHCHUN.

Coaep:xanue y4e0HOro MaTepHaaa

1

OU3NKO-XUMHYECKHE CBOWCTBA OPraHUYECKUX COEJUHEHMM  OTIENbHBIX  KJIacCOB
(ocobenHocTH Kiaccu(UKalUd ¥ HOMEHKIATYphl BHYTPH KJlacca; TOMOJIOTHUECKUH ps U
obmrast Qopmyna; uzomepus; (U3MUECKHE CBOWCTBA; XMMHYECKHE CBOMCTBA; CIOCOOBI
HIOJTyYEHHUS]):

- MpeAenbHbIe YIIIEBOAOPOAbl (aTKaHbl M LUKIOAJNKAHBI). ['OpeHHe MeTaHa Kak OJIWH U3
OCHOBHBIX HMCTOYHMKOB TeIJa B MPOMBINIJICHHOCTH M ObITy. CBOICTBAa HPUPOTHBIX
YIJI€BOJOPOI0B, HAXOXKIEHUE B IPUPOAE U IPUMEHEHUE aJIKaHOB;

- HelpejelbHble (AJKEHbI, aJKUHbl W aJIKaJMeHbl) U apOMaTUYECKUE YIIJIEBOJOPOABI.
['openue ameruiieHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHH ST CBAPKH U PE3KU
METaJIJIOB.

DU3NKO-XMMHUYECKUE CBOHCTBA OpPraHMYECKUX COCIMHEHUW OTAEIBHBIX  KJacCOB
(ocobeHHOCTH KiaccH(UKAMA ¥ HOMEHKIATYpPhl BHYTPH KJIACCA; TOMOJOTHYECKUH psia U
obmras (opmyna; u3zomepus; (HU3MUECKHE CBOWCTBA; XMMHYECKHE CBOWCTBA; CIOCOOBI
MOJTyYEeHHUS]):

- KUCJIOPOJCOEepIKaINe COSTUHEHHS (CITUPTHI U EHOJIBI, KapOOHOBBIE KUCIOTHI U (UPHI,
anbJIerubl U KETOHBI, >KUPBI, yriaeBozsl). [lpakThueckoe NpuUMEHEHUE STUICHTIUKOJS,
rmnepuHa, genona. [Ipumenenue Gopmanbpaernaa, aneTalbIeruaa, YKCYCHOW KHCIOTHI.
MBplJ1a KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT. MoIoIIMe CBOICTBAa MbLIA.
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DU3NKO-XUMHUYECKUE CBOMCTBA OpPraHUYECKUX COEIMHEHUH  OTHENbHBIX  KJIACCOB
(ocobeHHOCTH KiaccU(UKAIIMM U HOMEHKJIATYPhl BHYTPH KJjacca; TOMOJOTHYECKUN Psl U
obmas Qopmyna; uzomepus; (HU3HMUECKHE CBOWCTBA; XMMHYECKHE CBOWCTBA; CIOCOOBI
MOJTyYEeHHUS]):

- a30Tcofiep)KallIe COeAMHEHUs (AMUHBI 1 aMUHOKHCIIOTHI, 0€TIKH). BEICOKOMOIEKysipHbBIE
COCMUHEHUS (CHHTETHYECKHE W  OMOJOTHYECKH-aKTHBHBIC). MOHOMEp, MOJIMMED,
CTpYKTypHOE 3BeHO. [lomuMmepusamusi OTHJICHAa KaK OCHOBHOE HaIpaBJIeHHUE €ro
HCIOJIb30BAHUSI.

I'enerrueckas CBSI3b MEXKJy KJIacCaMU OPraHUYECKUX COSAUHECHUN.

HpaKTuqecmle 3aHATHUSA

1

CBoiicTBa  OpraHMYECKUX  COCIMHEHHH  OTHENbHBIX  KJaccoB  (TpUBHalbHas U
MEXJIyHapoaHasi HOMEHKJATypa, XUMHYECKME CBOWCTBA, CHOCOOBI  IMOJY4ECHMS):
npesienbHble (aKaHbl U LUKJIOAIKAHbl), HENpeAeabHble (AJIKEHbI, aJKUHbI U aJIKaJHEHBbl) U
apOMaTHYECKUE YIJIEBOJIOPOJbl, CIUPTHI M (PEHONIbI, KapOOHOBBIE KHUCIOTHI U 3(UPBI,
anbIeruabl M KETOHBbI, AMHUHBI M AMUHOKHCIOTBI, BBICOKOMOJIEKYJISIPDHBIE COCAMHECHMS.
3azaHusl Ha COCTaBJICHUE YPAaBHEHUN XMMHMUYECKMX PEAKIUU C y4acTMEM OpPraHUYECKUX
BELIECTB HA OCHOBAHUU MX COCTaBa U CTPOCHHUS.

CocraBieHue cxeM peakuuil (B TOM 4uciie MO MPEATOKEHHBIM I[EMOYKaM IMpeBpaleHuil),
XapaKTepU3yIOIINX XUMUYECKHE CBOWCTBA OPraHUYECKUX COETMHEHUM OTIEIbHBIX KIACCOB,
crocoObl UX TMOJY4YEHHs] U Ha3BaHME OPraHUYECKUX COECAUHEHMH IO TPUBHUAIBHOM WIIU
MEXTyHapOIHOM crcTeMaTH4eCKOW HOMEHKIIAType.

Pemenne  mpakTHKO-OPHMEHTHPOBAHHBIX  TEOPETMYECKMX  3aJaHMM HAa  CBOMCTBA
OpPraHUYEeCKUX COEIMHEHUMN OTAEIBbHBIX KIACCOB.

CamocTrosiTesibHAsi padoTa 00y4a0IUXCS

1

[Toctpoenne (opMyn opraHMYECKHWX BEIISCTB 1O HAa3BaHUSM W Ha3BaHHE BEIIECTB IO
dbopmynam. CocraBiaeHue GopMys U30MEPOB U TOMOJIOTOB.

Tema 4.3. Unentuduxanus
OpraHUYeCKUX BEHIECTB, MX
3HAY€HUE W MPUMEHEHHE B
OLITOBOM u
IIPOU3BOACTBEHHOMN
NEeSITEILHOCTH YEJIOBEKA.

Coaep:kanue yueOHOTro MaTepuajia

1

buooprannueckue coeauHeHus. IlpumeHenne u Ouojormyeckas posib  YII€BOJOB.
OxucneHue yrieBoJ0oB — MCTOUYHUK SHEPIUU JKUBBIX opraHu3mMoB. OOjacTu NpUMEHEHUs
amMMHOKHMCIOT. IlpeBpamienuss OenkoB mnuuM B opranusMe. buonormueckue QyHKIUM
0enkoB. buonornyeckue QpyHkuM KupoB. Posb opraHnyeckoil XuMuu B peleHuu npoosiem
NUILEBOH 0€30IaCHOCTH.
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Ponp opraHuueckol XMMHUU B PEHICHHH MPOOJIEM SHEPreTHYecKold Oe30MacHOCTH, B
pa3BUTHM MEIULMHBI, CO3JaHUM HOBBIX MAaTE€pHajoOB, HOBBIX MCTOYHUKOB JHEPrUU
(ayIbTepHATUBHBIE MCTOYHHUKU SHEpruu). OmacHOCTh BO3NEHCTBHS HA YKUBBIC OPraHU3MBI
OPraHMYECKUX BEIISCTB OTACNBHBIX KJIAcCOB (YIJICBOJOPOABI, CIHUPTHI, (EHOJIHI,
XJIOPOPTaHUYECKUE TPOU3BOJIHBIC, AJNbJIETUAbl W JAp.), CMBICI IOKa3zaTels MpeAebHO
JIONTYCTUMOM KOHIIEHTPAIINH.

JlabopaTtopHble 3aHATHS

1

JlabopaTopHass pabora: «MaenTudukanus OpraHUYECKUX COCIUHEHUWU  OTIEJIbHBIX
KJIACCOBY.

Nnentudukanuss OpraHMYECKUX COCJUHEHUH OTHEelbHBIX KJaccoB (Ha Mpumepe
aJbJIETUI0B, Kpaxmaia, YKCyCHOU KUCIOTHI, OE€JKOB  T.II.) C UCIOJIb30BAHHEM UX (DU3UKO-
XUMHUYECKUX CBOMCTB M XapaKTEPHBIX Kaue€CTBEHHBIX peakiuil. JleHarypauus Oenka mpu
HarpeBaHuu. L[BeTHbIe peakinu 6enkoB. BO3HMKHOBEHNE aHATUTUYECKOT O CUTHANA C TOYKU
3peHHs] XMMHYECKUX IMPOLIECCOB MPHU MPOTEKAHUH KaYECTBEHHOW pPEaKIUH, MO3BOJISIOIICH
UISHTH(UIIMPOBATH MPEIJIOKECHHBIE OPraHUYECKIE BEIIECTBA.

Kontponpuas padora Ne3. CTpykTypa U CBOMCTBA OPraHMYCCKHUX BEIIECTB.

Paznen 5. Kunernyeckue u TepMOJIUHAMHYECKHAE 32aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKUX PEaKIMid.

Tema 5.1. CkopocTb
XUMHUYECKUX PEAKIIUH.
XUMHYECKOE PABHOBECHE.

Coaep:xxanne yue0HOro Mmarepuaia

1

CKOpOCTh peakiuy, ee 3aBUCUMOCTb OT Pa3iIHuYHBIX (PAKTOPOB: MPUPOIBI PEArUPYIOIIHX
BEILIECTB, KOHIEHTPAIMN PEArUPYIOUIMX BEUIECTB, TEMIEPATYPHI U TUIOMAAH PEAKIIMOHHON
MOBEPXHOCTH. TeroBbie d(PPEKThl XUMUYECKHX peaKIuid. DK30- U DHIOTECPMHUUYCCKHE,
peakuuu.

OOpatuMocTs peakuuii. XMMHYECKOE pPAaBHOBECHME M €ro CMEIIeHHE INOoJ ACHCTBUEM
pa3nYHBIX (aKTOPOB (KOHIIGHTpAIlUS PEareHTOB WJIM IMPOAYKTOB pEaKIUMH, JIaBJICHUE,
TeMIepaTypa) Ui CO3JJaHUs ONTUMAJIBHBIX YCIOBUU MPOTEKAHUS XUMUUYECKHX MPOIIECCOB.
ITpunmun Jle IllaTense

NN

HpaKaneCKne 3AHATHUSA

OK 01
OK 04
OK 07
K 1.1




PemieHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHW HAa aHamu3 (AKTOPOB, BIHUSIOLNIMX Ha
W3MEHEHUE CKOPOCTHM XUMHUYECKOM pEakuud, B T.4. C MO3ULUUNA HKOJIOTMYECKH
1eIecO00Pa3HOro MOBEACHUSI B OBITY M TPYAOBOM ACATENHHOCTH B IENISAX COXpaHEHUS
CBOETO 37J0pPOBbSl U OKPYXKAIOIIEH MPUPOTHON CPEIbI.

Pemienne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHUi HAa npumeHeHue npuHuuna Jle-Illatense
JUISL HaXOXKJICHHWS! HAIIPABJICHUS CMEIIEHHMS PABHOBECHS XMMHUYECKOW pEaKIMU U aHaIHU3
(haKkTOpOB, BIMSIONINX HA CMEIICHUE XMMHUYECKOTO PABHOBECHSI.

Pa3aen 6. PacTBophl. 4 OK 01
Tema 6.1. Ilonsarue o Coaeprxanue yueOHOro MaTepuajia 2 OK 04
pacTBopax. 1 |PactBopenue kak (GU3HKO-XMMHYECKUH mporiecc. PactBopbl. CrocoObl TPUTOTOBJICHUS OK 07

pactBOpoB. PacTBopuMOcTh. MaccoBas 10151 pacTBOpeHHOro BemiecTBa. CMBICT ITOKa3aTens MK 1.1

MpeeNIbHO JOMYCTUMOM KOHILIEHTPALlMM M €ro HCIOJb30BAHHE B OLIEHKE 3KOJIOTHYECKOU

0€30MacHOCTH.

[TpaBuaa SKOJOTHYECKH 11€7€CO00PA3HOT0 MOBEACHHS B OBITY M TPYIOBOH JEATEIBHOCTU B

LEAX COXPAaHEHUsS] CBOEro 3/I0POBbSI U OKPYXKAIOIIEH NPUPOAHOM Cpelibl; OMACHOCTh

BO3JICHCTBHS HA KUBBIE OPTraHU3MbI ONPE/ICICHHBIX BEIIECTB.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 33/IaHUI HA PaCTBOPHI, UCIIOJIb3YEMbIC B

OBLITOBOHM M MPOM3BOACTBEHHON JIEATEILHOCTH YEJIOBEKA.
Tema 6.2. HWccnenosanue |JIabopaTopHble 3aHATHUSA 2 OK 01
CBOWCTB PacTBOPOB. 1 |JIaGopaTopnas pabota «IIpuroroBieHue pacTBOPOBY. OK 04

[IpuroroBnenne pacTBOpOB 3aJaHHOM (MaccoBOi, %) KOHUEHTpaluu (C MPaKTUKO- OK 07

OpPUEHTUPOBAHHBIMH BOIIPOCAMU) U OIPE/IeNIEHNE CPEIbl BOAHBIX PACTBOPOB. K 1.1

Pemenue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB.
Pa3nen 7. XumMus B ObITY H IPOM3BOJACTBEHHOM 1eATEJHLHOCTH YeJI0BEKA. 4 OK 01
Tema 7.1. Xumus B Obity u|Coaep:kanue yaeOHOro Mmarepuajia 2 OK 04
MPOU3BOJICTBEHH ON 1 |Hogeiimme AOCTHXKEHUSI XMMUYECKOW HAYKM U XUMUYECKOM TexHoJioruu. Poip xumuum B OK 07
JESITEIbHOCTU YE€JIOBEKa. 00eCreYeHNH DKOJOTUYECKON, SHEPreTHUEeCKOW M THUIICBOM O€30MacHOCTH, Pa3BUTHHU MK 1.1

MeaumuHbl. llpaBuna moumcka W aHanmM3a XUMHUYECKOH HMHQPOPMAIMH W3 Pa3IMYHBIX

UCTOYHUKOB (HayyHas W yueOHO-Hay4Hasl JUTepaTypa, CpeICTBa MaccOBOW MH(pOpMaIUH,

cetb MaTEpHET).

IIpakTHyeckune 3aHATUA 2




1 |Tlouck u aHaNM3 KEMCOB O MPUMEHEHUHW XHMHUYECKHX BEIIECTB M TEXHOJOTHU C y4eTOM
Oynymerd mnpodeccuoHadbHOW JESITEIIBHOCTH 110 TeMaM: BaKHEWIIME CTPOMUTEIILHBIC
MarTepualibl, KOHCTPYKIMOHHbIE MaTEpHalibl, KPACKH, CTEKJIO, KEpAMUKa, MAaTepUAJIbl s
ANEKTPOHUKH, HAHOMATEePHUAJIbl, TEKCTUIIbHBIE BOJIOKHA, MCTOYHUKH SHEPIHUHU, OPraHUYECKHUE
¥ MUHEpaJbHbIE YI00PEHUs, JIEKapCTBEHHBIEC BEIECTBA, OBITOBAS XUMUS.

3ammuTa: IIpencraBieHue pe3yibTaTOB pelIeHUs KeiicoB B (opmMe MUHHU-IOKIAna C
MPE3CHTAIUEH.

IIpoMexyTouHas aTTeCTallys H0 AUcHuIIHe (audepeHnMpOoBaHHEIN 3a4eT)

Bcero
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1.
2.

1p

0O O\ DN K~ W

9.

10
11
12
13

INPUMEPHBIE TEMbI UHINBUY AJIBHBIX ITIPOEKTOB
no aucuunianae b/1.09 Xumust

buorexHomorusa u reHHas nHxxeHepus - TexHosornu XXI Beka.
HaHorexHomoruss Kak NOPUOPUTETHOE HAIMpPABJICHUE PA3BUTHS HAYKM U
ou3BoxacTBa B Poccuiickoit @enepannu.

. CoBpeMeHHbIE METO/IbI 00€33apaKUBAHUS BOJIBI.

. AltoTponusi METaIOB.

. Kuznb u gearensHocts .. MeHnneneena.

. «IlepnonnueckoMy 3aKoHy OyIyIllee HE TPO3UT PA3PYIICHUEM. ..

. Cunres 114-ro anemenTa - TpuyMd poCCUUCKUX (PUZUKOB-SIAEPIIUKOB.
. I30Tonsl Bogopoa.

Hcnonb3oBaHue paAlOaKTUBHBIX U30TOMOB B TEXHUUECKUX LIEIISX.

. PEHTreHOBCKOE U3ITy4eHHE U €0 UCMOJIb30BAHUE B TEXHUKE U MEIUIIMHE.

. ITna3ma - yeTBepTOE COCTOSIHUE BEILIECTBA.

. AMop(dHbIe BelecTBa B MPUPOAE, TEXHUKE, OBITY.

. Oxpana okpyxarolei cpelibl OT XUMUYECKOro 3arpsisHeHus. KonnuecTBeHHbIE

XapaKTEPUCTUKH 3arpA3HEHUS OKPYKAIOIIEH CPEeb.

14
15
16
np
17
18
19
20
21
22
23

. [lpumenenue TBep0ro 1 razoodpasHoro okcuaa yrieposaa (IV).

. 3ammTa 030HOBOI'0 3KpaHa OT XUMHUYECKOIO 3arpPsI3HECHHUS.

. I'pybonucnepcHbie CHCTEMBI, UX KilacCUPUKAIUsi U MCIOJb30BAaHUE B
o(heccroHaNBbHOM 1EATEIBHOCTH.

. Kocmetnueckune renm.

. [IpuMeHeHnne CyCrieH3uid U 3MYJIbCUNA B CTPOUTEIILCTBE.

. MuHepainbl 1 ropHbIe TOPOJIbI KAK OCHOBA JINTOC(EPHI.

. PactBopsb! Bokpyr Hac. Tumsl pacTBOpOB.

. Boga xak peareHT u cpena isi XUMHUYECKOTO Ipoliecca.

. Kususb u nearensHocts C. AppeHuyca.

. BKi1aJ1 0TeueCTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUU IIEKTPOIUTUUECKON

Jucconuanunu.

24.
25.
26.
27.
28.
29.

30
31

32.
33.
34.

35

Y cTpaHeHne )KEeCTKOCTH BOAbI HA IMTPOMBIUICHHBIX TPEANPUSITUSAX.

CepHast KHCIIOTa — «XJIE0 XUMUYECKON MPOMBIIIIEHHOCTH.

Hcnonp3oBanrie MUHEPATLHBIX KUCIOT HA TIPEAMPUATHIX PA3TUIHOTO TPOQHIIS.
OKcuapl U CONMM KaK CTPOUTENIbHBIE MATEPUATIBI.

Hcrtopus rumca.

IToBapeHHas COJIb KAK XUMUYECKOE ChIPHE.

. MHoronukuit kapOoHaT KaJblUs: B IPUPOJIE, B IPOMBIIIUICHHOCTH, B OBITY.

. Peakiiuu ropenurs Ha Mpou3BOJICTBE U B OBITY.

BupryanbHoe MOAETMPOBAHNE XUMHUYECKUX MTPOLIECCOB.

DIIEKTPOIU3 PACTBOPOB 3JEKTPOJIUTOB.

DJIEKTPOIN3 PACIIaBOB AJIEKTPOJIUTOB.

. IIpakTHueckoe MPUMEHEHHUE 3JICKTPOJn3a: papuHUPOBAHUE, TajIbBAHOIJIACTUKA,

rajJbBaHOCTCIHA.

36
37
38

. Uctopus nonyyeHusi 1 mpou3BOICTBA aTFOMUHMUS.
. DNEKTPOIUTUIECKOE TMOTydeHUE U pahUHUPOBAHUE MEIH.
. Kuznb u gesarenbHocTs 1. J[3BU.



39. Ponp MeTaJIIOB B UCTOPUM YEIOBEYECKON LIUBUIM3aLUU. McTOpUs OTe4ecTBEHHOM
yepHoi MeTaiypruu. CoBpeMEHHOE METAJLTYPrHY€CKOe MPOU3BOICTBO.

40. Vcropusi OTEUeCTBEHHOW I[BETHOW METATypruu. Pojb METaiioB W CIJIaBOB B
Hay4HO- TEXHUYECKOM IIporpecce.

41. Koppo3ust METAIIJIIOB M CIOCOOBI 3alIUTHI OT KOPPO3HUHU.

42. NnepTHble WK 0JaropoHbIe rasbl.

43. Poxiaroniye coinu — TrajloreHbl.

44. Victopusi MIBEACKOW CIIUYKHU.

45. Victropusi BOSHUKHOBEHUS U Pa3BUTHS OPraHUUYECKOW XUMUHU.

46. Xusnsb u nearenpHocts A.M. Bytiepoga.

477. ButanusMm M €ro Kpax.

48. Posib OTEUECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PAa3BUTUU MUPOBON OPraHUYECKOI
XUMUHU.

49. CoBpeMEHHBIE NPEACTABICHUSA O TEOPUU XUMHUYECKOIO CTPOCHUS.

50. DKOJIOrn4YecKre acleKkThl UCIOJIb30BaHUS YIIEBOJIOPOJHOIO ChIPBS.

51. DkoHOMHMYECKHE aCIEKTHI MEXIYHAPOJAHOIO COTPYAHUYECTBA T10 UCIIOJIb30BAHUIO
YIJIEBOAOPOIHOTO CBHIPHSL.

52. Hcrtopusi OTKpBHITHS W Pa3pabOTKH Ta30BBIX M HE(PTAHBIX MECTOPOXKICHUN B
Poccuiickoit @enepanuu.

53. Xumus yriaeBoJOpOIHOTO CHIPbs 1 MOsI OyayIiast mpodeccus.

54. YrieBo10poIHOE TOIUIMBO, €r0 BUIbI U HA3HAYEHUE.

55. CuHTeTHYECKUE KaydyKH: UCTOPUS, MHOTOOOpa3ne U NepCIEKTUBBI.

56. Pe3snHOTEXHMYECKOE ITPOU3BOJCTBO U €T0 POJIb B HAYYHO-TEXHUUYECKOM IIPOrpecce.
57. CBapo4HOE MPOU3BOACTBO U POJIb XUMHUHU YIIIEBOAOPOIOB B HEM.

58. HedTs u ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBII'OJJHOTO MEXKIYHApOJAHOIO
COTPYAHUYECTBA.



4. YCJIOBUSA PEAJIN3ALIUY YYEBHOM JUCHUTILJIMHBI

4.1. MaTtepuaJbHO-TeXHUYECKOE oOecredeHre y4eOHOu TN CIIMITHHBI

Kabuner xumun

Kommnekt mebenu ajist yueOHOro mporiecca.

MynbTuMenniiHoe 000pyI0BaHKE: TIEPCOHANBHBIN KOMIIbIOTEp - 11T, (Tiporieccop
IntelPentiumE2140/512Mb/160Gb/CR/DVD+RW).

[Mporpammuoe odecnieuenue: Microsoft Access (nmurensust NelM 123460); Microsoft
Office Standard (nuuensus Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (muuensus NeIM123460); Microsoft Visio Professional (yunien3us
NelM123460); Microsoft Visual Studio Enterprise (mutiensust NeIM123460); Microsoft
Windows Enterprise (mumensus NeIM123460); Arent Dr.Web (nmunensust Ne QS34-
HC7C-SD53-K5L2); komruiektr TAPAHT-Mactep (numensus Nel2-40272-000898);
koMmIutekT [1O I pemeHrst OCHOBHBIX T0JIb30BaTEIbCKUX 3a/1a4 (CBOOOHO pacrp.
[10); cipaBouHas npaBoBasi cucrema «KoncymnbtanT [Imocy (koHTpakT Ne2023 CB 3
ot 29.12.2022r).

CpenctBa 00y4eHHUs: KOMIUICKT pa3IaTOYHOrO MaTepraia, TaOIHIlbl U IUIAKATHI TI0
XUMUH, CTeH 1 Tabnuiia MeHieneeBa; HabOp Mpe3eHTAlH 0 pa3jieiaM XUMUU.

VYyebnas nmabopatopust

Komnunekt Mebenu i yuebHOro nporecca.

MynbpTrMenuiiHoe 060pyAOBaHKE: TPOEKTOP MynbTuMeauitHbd Sanyo PLC- XD
2600, nepenocuoi HoyTOyk Easynote TE 11 HC.

[Iporpammuoe obecnieuenne: Microsoft Access (mumensus NeIM 123460); Microsoft
Office Standard (siunienzust Ne66059532 OPEN 96044930ZZE1711); Microsoft Project
Professional (smunensust NeIM123460); Microsoft Visio Professional (numensus
NelM123460); Microsoft Visual Studio Enterprise (mumensus NeIM123460); Microsoft
Windows Enterprise (munen3ust NeIM123460); Arent Dr.Web (snuensust Ne QS34-
HC7C-SD53-K51.2); kommuiektr TAPAHT-Mactep (numensus Nel2-40272-000898);
koMIuTeKT 1O jy1st penieHust OCHOBHBIX MOJIb30BATEIbCKUX 3a7a4 (CBOOOIHO pacmp.
[10); cipaBouHas npaBoBasi cucrema «KoncymnptanT [Imocy (koHTpakT Ne2023 CB 3
ot 29.12.2022r).

CpenctBa 00yueHUs: BBITSXKHOM 1IKad, mIKad JIj1sl XUM. MOCYbl, CTOJIbI
7abopaTopHbI€ C MOJIKAMU I XUM. PEAKTUBOB, CTOJIBI C JIAOOPATOPHBIMU TOJIKAMH,
mKad 111 XUM. pEaKTUBOB, BBIIPSIMUTEIND 3JeKTpruueckoro Toka B-OITE/,
AIIEKTPUYECKHE TUIMTKH, OaHs BOJsSIHASA, XUMUYECKas MOCY/a, pEaKTUBbI, MEIIaKa
MarHuTHasl.

YuebHo-uccrnenoBaTeabckas J1abopaTopus — U3MEpPUTEIbHAs

Kommiekt Mebenu 11t yaeOHOro mporiecca.

CpenctBa o0yueHus: Bechl diekTpoHHbIe aHanmuTrueckue AF - R 220 CE VIBRA,
71ab0paTOpHBINA OMOPEAKTOPHBIN KOMIUIEKC JJI1 YCKOPEHHOT0 KOMIIOCTUPOBAHUS U
nepepadoTKu; JaMIia ¢ MojabIM KatofgoM Ha AG; jJamIia ¢ nojiasiM Katojgom Ha AL; neub
mydenpaas MUMII-17Y3; mpubdop pH 150 M; mpubop pH 150M; pH-meTp/uonomep
NI1JI-113; cTonsl 1abopaTopHbIE, CTOJIBI XUMHYECKUE.



4.2. MadopmanmuonHoe odecneyeHue Y4eOHOi AMCIMIIJIUHbI

OcHOBHAs M JONOJHUTEIbHAS JIUTEpaTypa

Ne KosmmuectBo
/1 9K3EMILISIPOB,
CrucoK HCTOIBb3yeMOil INTEPATYPhI (neuamHbvle U30aHuUsA, INeKMPOHHble | UMEIOIIHUXCS B
U30aHust 3a nocieonue 5 iem) oubmoTexe,
WJIM CChIIKA Ha
9bC
OCHOBHAS JIMTEPATYPA

1. |Tabpuensin, O. C. Xumus: 10-i knacc: 6a30BbIii ypoBeHb : yueOHUK / O. | DIEKTPOHHBIH
C. T'abpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3n., crep. — pecypc
Mockga : [Ipocsemenne, 2024. — 128 ¢. — ISBN 978-5-09-112176-6. —

TekcT : 2neKTpoHHBIN // JlaHb : 37eKTpOHHO-OMOIMOTEYHAsT cucTeMa. —
URL: https://e.lanbook.com/book/408671 (nata oOpamenus: 27.05.2024).
— Pexum ocryna: Ui aBTOpU3. MOJIb30BATENEH.

2. |Taopuensn, O. C. Xumus: 11-it kiacc: 6a30BbIid ypoBeHb : yueOHHK / O. | DIEKTPOHHBIN
C. T'adpuensn, U. I'. Octpoymos, C. A. CnankoB. — 6-¢ u3m., crep. — pecypc
Mockga : [Ipocsemenne, 2024. — 127 ¢. — ISBN 978-5-09-112177-3. —

Tekcr : anekTpoHHBIH // JIaHB : 2JIEKTPOHHO-OMOJIMOTEUHAS CUCTEMA. —
URL: https://e.lanbook.com/book/408668 (mata obpamenus: 27.05.2024).
— Pexxum octymna: 11 aBTOPHU3. MOJIb30BATENICH.

JOTTOJIHUTEJIbHAS JIMTEPATYPA

1. | Xumus: 10-i knacc: yriay0iaeHHblld ypoBeHb : yueOHuk / B. B. Epemun, H. | DnekrpoHHbIi
E. Ky3bmenko, B. U. Tepenun [u ap.] ; nox penakuuei B. B. Jlynuna. — pecypc
10-e uzn., crep. — Mocksa : IIpocBemenue, 2023. — 446 ¢. — ISBN
978-5-09-107226-6. — Tekct : »iekTpoHHBINH // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/334892
(mata oOparmmenus: 27.05.2024). — Pexum gocTyma: Ui aBTOPHS3.
10JIb30BATENEH.

2. |Xummsa: 11 xmacc: GasoBblii yposeHb : y4eOmuk / B. B. Epemun, H. E.| Dnexrtponmbrii
Kysbpmenko, A. A. Ipo3nos, B. B. Jlynun ; mox penakuueii B. B. Jlynuna. — 9-¢ pecypc

u3f., crep. — Mocksa : [Ipocemenne, 2022. — 223 c¢. — ISBN 978-5-09-
087938-5. — Texkcr: osnexTponHblld / JlaHb : BNEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/334901 (mata oOparienwus:
27.05.2024). — Pexxum ocTyma: 1jsi aBTOPH3. T0JIb30BaTECH.

CkonupoBaTh B 0ydep




5. KOHTPOJIb U OLIEHKA PE3YJBTATOB OCBOEHUS YUYEBHOM
JANCHUIIJIMHBI

Kontponb u olieHKa pe3yibTaTOB OCBOCHHUS  y4E€OHOW  JAUCIUILIUHBI
OCYILECTBJISIETCSl IpEerojaBareieM B (PopMe TEKYIIero KOHTPOJsS YCIEBAEMOCTH U
IIPOMEKYTOYHON aTTECTALIUH.

[IpoMexxyTOouHas arrecTauuss MMEET LENbI ONPENEIUTh CTENEHb JOCTHKEHUS
3alUTAaHUPOBAHHBIX PE3yJbTAaTOB OOYyYEHHUS MO AMCLUUIUIMHE 3a IEPHOJ] OOYy4YEeHHMS.
dopma TpOMEeXYTOUHOM arTecTauui - AU dHepeHIrnpoBaHHBIN 3a4eT.

Tekylmnii KOHTPOJb YCIIEBAEMOCTH OCYLIECTBJISIETCS B IPOLIECCE NPOBEACHUS
NPaKTUYECKUX 3aHATHUH, OOECIeYMBAeT OLICHWBAHUE XOJla OCBOCHMS JMCLMILTUHBI.

@opMBI TEKYLIEr0 KOHTPOJIA YCIIEBAEMOCTH: TECTHPOBAaHWE, YCTHBIA ONpPOC, JOKJIAL,
BBINIOJIHEHHE M 3a1IMTa 00y4JarolMMU Csl MHAMBHYAJIbHBIX 33 JaHUM, IPOEKTOB, HCCIIENOBAHUMI U P.

Ne HanmeHnoBaHnue TeMbl Pe3ynbTatel 00y4ueHus @opMBbI KOHTPOJIS
(pa3nena) 10 TUCLUIIIIMHE
1. | Pazmen 1. OcHOBBI CTPOCHUS BEIIECTBA. OK 01 TectupoBanue
OK 04 YcTHBIN onpoc
OK 07
MK 1.1
2. | Pasnmen 2. XUMUYECKHE PEAKIIHH. OK 01 TectupoBanue
OK 04 VYcerHbII onpoc
OK 07 KonTtponsnas pabora
K 1.1
3. | Pazgen 3. CrpoeHue u CBOMCTBA OK 01 TectupoBanue
HEOPraHUYECKUX BELIECTB. OK 04 YcTHBIN onpoc
OK 07 KonTtponenas pabora
MK 1.1
4. | Paznen 4. CtpoeHue 1 cBOMCTBa OK 01 TectupoBanue
OpPraHUYECKUX BELIECTB. OK 04 VYceTHbI onpoc
OK 07 Kontponbhas pabora
MK 1.1
5. | Paznen 5. Kunernueckue u OK 01 TectupoBanue
TEPMOAMHAMHYECKHE 3aKOHOMEPHOCTH OK 04 YcTHbI onmpoc
IPOTEKAHUS XUMUYECKUX PEaKIUil. OK 07
MK 1.1
6. | Paszmen 6. PactBOpHLI. OK 01 TectupoBanme
OK 04 YcTHBIN onpoc
OK 07
K 1.1
7. | Pazgen 7. Xumus B ObITY U OK 01 TecTupoBanue
IIPOU3BOJICTBEHHOU J1E€ATEIIbHOCTH OK 04 YcTHBIM onpoc
YyeJioBeKa. OK 07
MK 1.1




Kpurepun oueHuBaHuMs pe3yJbTATOB O0y4YeHHS] MO AMCHUILIMHE, IIKAJIA
OlleHUBAHUS

Kpurepuu orieHMBaHuA:

- YCBOGHHE TMPOrPaMMHOIO TEOPETUYECKOro Marepuana (0O0beM 3HaHUI,
riiyOMHa YCBOEHUS);

- YMEHHME WU3Jaratb MPOTPaMMHBIA MaTepual (YETKOCTh, TPAMOTHOCTH
U3JIOKEHUSI MaTepuana, TOYHOCTh UM TIOJHOTA BOCHPOU3BEACHHUS  y4eOHOTO
Marepuana);

- YMEHHE NIPUMEHATh TEOPETUUECKUE 3HAHUS HA MMPAKTUKE.

IllkaJsia OLICHUBAHUSA:

Pesynbrarel caauum AudPepeHIIMpOBaHHOTO 3aueTa OLCHMBAIOTCS IO IIIKaje
COTIUYHOY, «XOPOIIO», «yIOBIETBOPUTEIHLHO», «HEYIOBIECTBOPUTEIHLHO.

OneHka «3a4TeHO» BBICTABIISIETCSl OOYyYaIOLIEMYCs, KOTOpPbI MMeEeT 3HaHUus
OCHOBHOIO MaTepuana, IpOSBISECT YMEHHWE JIOTUYHO €ro H3/1aratb, XOTS MOYKET
JIOMYCKaTh HETOYHOCTHM B U3JIOKEHUM MaTepualia, HEJOCTATOYHO MPaBUJIbHBIC
(GOpMYIMPOBKHU; YMEET B LIEJIOM MPUMEHSTH MOJIYyYEHHBbIE 3HAHUS MPHU BBHINOJIHEHUU
TUIOBBIX TMPAKTHYECKUX padOT, XOTS MOKET HUCIBITHIBAaTh 3aTPYAHEHHUS MPU HUX
BBITIOJIHCHUU.

OneHka «OTJIMYHO» BBICTABISIETCS OO0yYaroleMycsi, KOTOpbIH TIIyOOKO U
MPOYHO YCBOMJI MPOTPAaMMHBIM MaTepuas, TMpPOSIBISET 3HAHUE OCHOBHOM U
JIOTIOJIHUTENILHOW JINTEPATYPhl, TPAMOTHO, JIOTUUYECKH CTPOHHO U apryMEHTHPOBAHO
W3JIaraeT maTepuai, JaeT MCYEPINbIBAIOIIME OTBEThl HA IOCTABJICHHBIE BOMPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTUKOW, MPU ITOM OOydaronIuics He
3aTPYAHSIETCA C OTBETOM MPU BUJOU3MEHEHUHU 3aJaHus, CBOOOIHO CIPABISIETCS C
MPaKTUYECKUMHU 33ITaHUSIMU.

OneHKa «XOpOILO» BBICTABIAECTCS OO0y4aroleMycsi, TBEPJO 3HAIOUIEMY
MpOrpaMMHBIA MaTepHall, KOTOPBI H3JlaraeT €ro rpaMOTHO U MO CYIIECTBY, HE
JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, MPABUIBLHO MPUMEHSIET
TEOPETUUECKUE TMOJIOKEHUS MPU PEUICHUH TPaKTUUYECKHUX BOIPOCOB W 3ajJad, HE
WCIIBITHIBAET 3aTPYAHEHUN C OTBETAMU HA BOIIPOCHL.

OreHKa «yJI0BJIETBOPUTEILHO» BBHICTABIISIETCS 00YJAIOIIEMYCs, KOTOPBIA UMEET
3HaHUS TOJIbKO OCHOBHOI'O MAaTepualia, HO HE YCBOWJ €ro JeTajeil, IOIMyCKaeT
HETOYHOCTH, HEIOCTATOYHO TMpPaBWIbHBIC (OPMYIUPOBKH, UCIIBITHIBACT 3aTPYTHCHUS
IIPY BBIMOJHEHUH MPAKTHUYECKUX padoT.

OneHka «HEeyIOBJIETBOPUTEIHHO» BBICTABIISIETCS 00yYarolmeMycs, KOTOPBIM He
3HACT 3HAYMUTEJIBHOM YacTh MPOrpaMMHOIO Marepuaia, JIOMYCKAEeT CYIIECTBEHHBIC
OIIMOKHU, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHCHUSMU BBIMOJHSAET MPAKTHUYECKUE
paboTHI.







