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1. AHHOTALIUS

PaGouas mporpamma ydeOno# auctumumabl bJ[.09 Xumus sBasieTcss 9acThio
NporpaMMmbl  TOATOTOBKM  CIEIHUAIMCTOB  CPEAHEro  3BEHA  CPEJAHEro
npodeccuonanbHOro oopa3zoBanus 1o crenuanbHocTH 09.02.07 Mudbopmarmionnpie
CUCTeMbl M TPOrPaMMHUPOBAHHE, BXOAUT B 1HUKI 001eo0pa3oBaTEILHON
MOATOTOBKY U peayimzyercs B 1, 2 cemecTpax.

Vuebnas pauctumiiaa bJ1.09 Xwumus BKIIOYaeT HM3YyYEHHE CIIEIYIONMIUX
pa3liesnoB:

1. OCHOBBI CTPOCHHSI BEIIECTBA.

2. XMHUYECKHE PEaKIIH.

3. CTpoeHue 1 CBOMCTBA HEOPTaHUYECKUX BEIIIECTB.

4. CTpoeHue U CBOICTBA OPraHUYECKUX BEIIECTB.

5. Kunetruueckne W TepMOAMHAMUYECKHE 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIUH.

6. PacTBOpBL.

7. XuMusl B ObITY U IPOU3BOACTBEHHOM IEATEIbHOCTH YEJIOBEKA.

OO0mmii 00beM y4eOHON HaArpy3KH IO AWCIUIUIMHE cocTaBisieT /0 dacos,
Harpy3ka BO B3aMMOJICHCTBHH C TIpEToaBaTeieM - 68 qacos.

Tekyiuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIIAECTCS B MPOIECCe MPOBEACHUS
NPAKTUYECKUX U JIAOOpATOPHBIX 3aHATHM, OOECIeUYMBacT OLIEHUBAHUE XOja
OCBOCHMSI  JTUCHUIUIMHBL. ~ DOpMBI  TEKYIIEr0  KOHTPOJS  YCIIEBAEMOCTH:
TECTUPOBAHHUE, YCTHBIM OINPOC, KOHTPOJIbHAs paboTa, BBIMOJHEHUE M 3allUTa
00yJaroIMMUCS UHIANBUYATbHBIX 331aHHH, MPOEKTOB, UCCIEIOBAHUM U JIP.

dopMa MPOMEKYTOUHOU aTTecTanuu — aud@epeHInpoBaHHbI 3aueT (2
ceMecTp).



2. OBIIIASI XAPAKTEPUCTUKA YYEFHON JUCILUILIVNHBI

2.1. MecTO JTUCUHMIJIMHBI B CTPYKTYpPe NPOrpaMMbl MOATOTOBKHU CIIENUAIUCTOB
CpeaHero 3BeHa

VuebOnas mucrumumiaa bJ.09 Xumus oTHOCHUTCS K 0a30BBIM JHCIUILIHHAM
0011e00pa3oBaTebHON MOITOTOBKH.

2.2. llesb U IUIAHMPYEMBbIe Pe3yJIbTATHI 0CBOEHHS TUCHMIJIMHBI:

ConepxaHue nporpamMmbl 00IIE00pa30BaTEIbHON UCHUIUIMHBL «XUMUS»
HampaBJIeHO Ha JOCTIDKEHHE pe3yJbTaTOB €€ W3Y4YeHUS B COOTBETCTBUH C
tpedoBanusiMu GI'OC COO ¢ yuerom npodeccronanbHoi HanpasieHHOoCTH OI'OC
CIO cnemmansaoctu 09.02.07 UndopmaninoHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHE.

Oco6oe 3nauenue pucruruinHa bJ1.09 Xumusa umeer npu GOpMUPOBAHUH U
pazeutun OK u IIK cnemmansnoctn 09.02.07 UndopmannoHHBIE CUCTEMBI U

IIPOTPaMMHUPOBAHUE!

Kon u naumenoBanue Il1anupyemble 00pa3oBaTebHbIE Pe3yIbTAaThl 00y4eHHs
(popmupyemsbIx T
KOMHeTeHIII/Iﬁ Oﬁmne ,}II/ICIII/II[J'[I/IHaprIe

OK 01 Beibupats B 4acTH TPYZIOBOIO BJIAJETh CUCTEMOM XHMMHYECKHX
CIIOCOOBI PeIICHHS BOCITUTAHMS: BHAHU, KOoTOpast BKITIOYAET:
3aaq - TOTOBHOCTb K  TPYAY,0OCHOBOIOJAraroIue TIOHSTHS
podeccnoHanbHOM OCO3HaHHE EHHOCTH|(XUMUYECKUIT AJIEMEHT, aToM,
e TebHOCTH MacTepCTBa, TPYI0JII00ne; PIICKTPOHHAsI 000JI0YKa aTroma, S-, p-,
[IPUMEHHUTEIBHO K - TOTOBHOCTh K aKTHBHOM|U-3JIGKTpOHHBIC OpOUTAIM aTOMOB,
[Pa3TMYHBIM KOHTEKCTaM|1eATeIbHOCTH MOH, MOJIEKYIa, BaJICHTHOCTb,

TEXHOJIOTHYCCKOM HAPIEKTPOOTPULIATETBHOCTD, CTEIICHb
COLMAJIBHOM  HAIMPABICHHOCTH,JOKUCIICHHUS, XUMUYECKasl CBS3b, MOJIb,
CIIOCOOHOCTh ~ MHMUIIMMPOBATH,MOJIIPHAs Macca, MOJIAPHBIA 00beM,

[JIAaHUPOBATh U[yTJIepOJIHBIN CKeNeT, (yHKIIMOHAIbHAS
CaMOCTOSITEJIBHO  BBIIIOJIHATHPYIIIA, panukail, U30MeEpHs,
TaKylO JesITeIbHOCTD; M30MEpbl,  TOMOJOTMYECKMH  psij,
- HHTEpEC K pa3IMdHbIM cPepaMrOMOJIOTH, YTIEBOIOPOAbI, KHCIOPO/-
npodeccnoHaTbHON 1 a30TCOAEpXKAIME  COCAVHEHMS,
ESTEIIBHOCTH, OMOJIOTUYECKH AaKTHBHbBIE BEIECTBA)
OBnaseHrne  yHUBEpCAIbHBIMHU|(YIJIEBOBI, KUPBI, OEJNKH), MOHOMED,
y4eOHBIMH  IIO3HABATEJIbHBIMU|IIOIUMED, CTPYKTYpHOE 3BEHO,
NENCTBUSMU: BBHICOKOMOJIEKYJISIDHBIE  COEAMHEHMS,
a) 6a30BbIe JIOTUYECKUEKPUCTAJUINYECKAST ~ PELIETKA,  THIIb
ITEeCTBUS: XUMUYECKUX PEaKIUi (OKUCIUTEIbHOA
- CaMOCTOSITENIbHOBOCCTAHOBUTEIbHBIE, 9K30-1|
(bopMynupoBaTh UPHIOTEPMUYECKUE, PEAKIIMM HOHHOIO
AKTyalu3UpoBaTh  MpoOieMy,00MeHa), pacTBOp,  AJIEKTPOJIMTHI,
[paccMaTpuBaTh €E{HEIJIEKTPOIUTHI, AJIEKTPOIUTHYECKAs]
BCECTOPOHHE; ITUCCOLIMalus, OKUCJIUTENb,
- YCTaHAaBJIMBaTHBOCCTAHOBUTEIID, CKOPOCTH|

CYLIECTBEHHBI NPU3HAK WIMXUMHUYECKON PpEaKLMHU, XHUMHUYECKOE
OCHOBaHUSl i1 CpaBHEHHS,[paBHOBECHE), TEOPUU U  3aKOHBI
KJ1acCU(pUKaLUU U 0000IIEeHUS; [((TEOPUST ~ XUMHUYECKOTO  CTPOCHHUS

- ONpPENENATh LETUOPTraHNYECKUX BEILIECTB A M.
NTesITENLHOCTH, 3a/aBatbbyTieposa, Teopus]
mapamMeTpbl W KPUTEPUH HUXPIIEKTPOIUTHUCCKOM JIIMCCOLIMAINH,
ITOCTIKCHUS, [EepUOINYECKUI 3aKOH J.N.

- BBIIBJIITH 3aKOHOMCPHOCTHU I/IMGH,HCJICCBa, 3aKOH COXPAHCHUS

! lucuuniunaprsie (IpeIMETHbIE) Pe3ybTaThl YKA3hIBAIOTCS B COOTBETCTBHH C HX IOJNHBIM mepeureM Bo OI'OC
COO (B nocnenneit pegaxkunu ot 12.08.2022.



[IPOTUBOPEUHS
[paccCMaTpPUBAEMBIX SIBJICHUSX;
BHOCUTh KOPPEKTHBHI B
eI TEIbHOCTD, OLIEHUBATh
COOTBETCTBHUE pE3yNBTATOB
LIEISIM, OIICHUBAaTh  PHUCKH
[MOCJIENCTBUI JeITEIBHOCTH,
pa3BHUBAThH KpEaTHUBHOE
MBIIUICHHE  TPU  PEUICHUH
PKU3HEHHBIX ITPOOJIEM;

0) 0a30BBIE MCCIIEIOBATEIbCKUE]
NEeNCTBHUS:

- BIIQJICTh HAaBBIKAMU Y4E€OHO-
ICCIIE0BATENBCKOM 51
[TPOCKTHOM JIEeITEILHOCTH,
HaBBIKAMU paspereHus
po0Jem;
BBLISIBJIATH
CJIEICTBEHHEIE
AKTYaJTM3HPOBATH 3a/aqy,
BBHIBUTATh TUTIOTE3Y ee
[peIIeHNs, HAaXOUTh apTyMEHTBI
1T JI0Kas3aTrenbcTBa  CBOUX
YTBEPKICHHI, 3aJ71aBaTh
MapaMeTpsl KpUTEpUU
[PEIICHUS;

- AaHAJTU3UPOBAThH MMOTYYCHHBIE B
XOJIE pelreHus 3a1a4n
[PE3yIbTATHI, KPUTHYCCKH
OIICHUBAaTh WX JIOCTOBEPHOCTb,
[IPOTHO3UPOBATh HM3MCHCHHE B
HOBBIX YCJIOBUSIX;

- YyMETh TNEPEHOCUTHh 3HAHUS B

B|

MMPUYIUHHO-
CBiA3HU H

u

[103HABATEIIbHYIO 51
[PAKTUIECKYIO obnactH
PKU3HEACATCIIBHOCTH,

- YMCTI) I/IHTerpI/IpOBaTI) 3HAHUJ]
13 pasHbIX PEeIMETHBIX]
oOJ1acTei;

- BBIABHUT'aThb HOBBEIC niaeu,
MpeiaraTh OpPUTHHATILHBIE
MOJIXO/IbI U PEIICHUS;

- CIIOCOOHOCTD 150:4
MCIIOIBL30BaHUS B

MO3HABaTEJILHON W COIIMAIbLHON
[IPAKTUKE

Macchbl),
CUMBOJIMYECKUN
(haKTOJIOTUUECKHE
CBOIMCTBAaxX, COCTaBe,
Oe3onmacHOM WCTIOJIb30BAHUY]
BAKHEUIINX  HEOPraHUYECKUX U
OpraHUMYeCKUX BELIECTB B OBITY U
[IPAaKTUYECKON JNEeATEIIbHOCTY|
YEIIOBEKA;

YMETh  BBIABJIATH  XAPaKTEPHbIE
[IPU3HAKK U B3aUMOCBS3b M3yYEHHBIX
[TOHSATUH, [IPUMEHATD
COOTBETCTBYIOIIIME  TMOHATHS  MpU
OIMCAaHUM  CTPOCHHS U  CBOMCTB
HEOPraHWYeCKUX M  OPraHMYECKHX
BEIIECTB U HUX  IPEBPALLCHUN;
BLISIBJIATH B3aUMOCBSI3b  XMMHUYECKHUX
BHAHUI c MOHATUSAMHU u
[IpEACTABICHUSAMU JIpYTuX|
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

- YMETh HCIOJIb30BaTh HAMMEHOBAHUS
XUMUYECKUX COEIMHEHU
MEXyHAPOAHOTO COH033)|
TEOPETUYECKON M NPUKIAJTHON XUMUHY|
1 TPUBHAIbHBIC HA3BAHUS BAXKHEHIIINX
BEILIECTB (aTUTEH, alEeTUJIEH,
rmnepuH, (eHon,  dopmanbaerus,
YKCYCHAsl KHUCIIOTa, TJIMIMH, yTrapHBIA
ra3, yIJIEKUCIbII  ra3, aMMHUak,
raiieHasl U3BeCThb, HEraleHasi U3BeCTb,
MMUTHEBAsl COJla U APYTUX), COCTABIATH
(hopMyIIBI HEOPTraHUYECKHUX "
OpraHWYeCKUX BEIIECTB, YpaBHEHUS
XUMHUECKUX PEaKIUi, OOBICHATh HX
CMBICJI; TIOATBEPXKIATh XapaKTEepHbIE
XUMHAYECKHUE CBOICTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU
1 3alUCSMU YPaBHEHUM XHMHYECKHX
[peaKInii;

3aKOHOMEPHOCTH,
A3BIK XUMUH,
CBEJICHUS 0

NOJY4YCHUU W

YMETb YCTaHaBJIMBATD

[IPUHAJIEKHOCTD U3Y4YEHHBIX
HEOPraHWYECKUX W OpPraHU4eCKHX
BEIIECTB K ONPE/IEICHHBIM KiIaccaM U
rpyImnam COCIMHEHMI,
XapakTepu3oBaTb  HUX  COCTaB U
BaXHEHIINE CBOWCTBA; ONPEACIATH
BU/IbI XUMHYECKHX cBszel
(KOoBaJIeHTHaA, HMOHHAs,
MeTayuIndeckas, BOJOPOJHAs), THUIIBI
KPUCTAIJIMYECKUX PEIIETOK BEILECTB;

KJIacCCU(PUIIUPOBATh XUMHYECKHE
[peaKuu;

- cOpMHpOBATH TPEACTABICHUS: O]
XMMHUYECKON COCTaBIIAIOLIEH]

€CTECTBEHHOHAYYHOU KapTUHBI MHpa,
PO XUMHUH B TIO3HAHUM SIBJICHHM
[IPUPOJIBI, B (dbopmupoBaHuY|
MBILIIEHHUS] M KYJIBTYpPbI JUYHOCTH, €€

(b yHKIIMOHAJILHOU I'PaMOTHOCTH,




HE00X0IMMON st pereHHs
PAaKTHYECKUX 3a7ad M IKOJIOTHYECKH]
0OOCHOBAaHHOTO OTHOIICHHS K CBOEMY]
3I0POBBIO U IPUPOTHOH CpeIe;

YMETh MPOBOJHUTH PACUETHl IO
XHUMHYECKHM dopmynam "
YPAaBHEHUSIM XMMUYECKUX PEaKLIUi ¢
MCII0JIb30BAHUEM bu3MUECKHX|
BEJINYNH, XapaKTePU3YIOIINX
BCILIECTBA KOJIMYECTBEHHOM
CTOPOHBI: Macchl, o0beMa|
(HOpMaJIbHBIE yCIJIOBUS) ra3os,
KOJIMUECTBA BEIECTBA; HCIIOJIB30BATH)
CHCTEMHBIC XMMUYECKHE 3HAHUS s
OPUHATUS PEIICHUH B KOHKPETHBIX|
PKM3HEHHBIX CHTYallUsX, CBSI3aHHBIX C
BCILECTBAMH U MX NPHUMEHEHUEM

(¢

OK 02 Hcmnons3oBarh
COBpPEMEHHBIC CPE/ICTBA
MOMCKA, aHaJIN3a U
MHTEPIIPETAIIH
nHpOpManuu u
MH(pOpMaIMOHHBIE
TEXHOIOTHH IS
BBIIIOJIHEHHS 3a1a4
podecCuoHAIbHON
esITENLHOCTH

B 0o65acTi 1IeHHOCTH HAY4YHOT'O
[MO3HAHUS:
- c(hOpPMHUPOBAHHOCTH|
MUPOBO33PEHUS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY
[Pa3BUTHS
00LIECTBEHHON
OCHOBAaHHOTO  Ha  JMAJOre
KYyJIbTYp,  CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOEr0 MecTa B
[MOJIMKYJIbTYPHOM MHPE;
COBEpIICHCTBOBAHUE
S3BIKOBOM W YHUTATEIbCKOU
KYJIBTYPBI KaK CPEICTBA
B3aMMOJCHCTBUS MEXY]|
ITIOJIbMU U TTIO3HAHUST MUPA;

- OCO3HAHHME LIEHHOCTH Hay4YHOI
esITeIbHOCTH, TOTOBHOCTH
OCYIIECTBIISITh MPOCKTHYIO U
MCCIIE10BATENbCKYIO
MeATeTbHOCTh WHJIMBUIYAIBHO
1 B TPYIITIE;
OBrnajieHue
yueOHBIMU
ITEVCTBUSIMU:
B) paboTa ¢ nHpOpMaIuei:
BJIQJIETh HaBBIKaMH|
monydyeHuss UHGOpPMALUU U3
MCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITENIbHO OCYILIECTBIISTh
MOUCK, aHaIN3,
CHUCTEMaTU3aIUI0 u
MHTEPIPETANIO  HHPOPMAIHH
Pa3IMYHBIX BHJIOB U  (HOpM
[pe/ICTaBICHMUS;

CO37aBaTb  TEKCThl B
pa3Iu4YHbIX (popmarax ¢ y4eToM
Ha3Ha4YCHUS HWHPOPMALUH U
[[e]IeBOM ayJIUTOpUH, BBHIOUpAs
ONTHUMAIIEHYIO bopmy]|
[pEeACTABICHUS u

YPOBHIO
HayKu u
IPAKTHKH,

YHUBEPCAIbHBIMY]
[I03HABATEJILHBIMU

yYMETh IUIAHUPOBAaTh U BBIOJHATH
XMUMUYECKUH 9KCIEPUMEHT
(mpeBparieHus OpPTraHUYeCKUX
BEIICCTB NP HAarPEBaHWHU, MOJTYYCHUE
OTUJICHA M HU3yYeHHE €ro CBOMWCTB,
KaueCTBEHHbIE peaxiuu HA|
QIIBJCTU/IBI,  KpaxMal,  YKCYCHYIO
KHCIIOTY; JeHaTypauus OelKOB Npu
HarpeBaHuuy, LBETHbIE  pEaKLHH
0€IKOB; MPOBOAUTH PEAKIIMA MOHHOTO
O0OME€Ha, OIpelnesTh Cpeay BOIHBIX
[PAacTBOPOB, KAUECTBEHHBIC PEAKIINU HA
cynbdar-, KapOoHAT- U  XJIOPU-
QHMOHBI, HA KATHOH aMMOHHUS; pelaTh
DKCIIEpUMEHTAIBHBIC 33/1a41 110 TeMaM
"Metamnsl"  u "Hemeramnbl") B
COOTBETCTBUU C IpPAaBUIAMHU TEXHUKHU
Oe3omacHOCTH MpU  OOpalleHuu ¢
BEILECTBAMU u 1a00paTOpHBIM
000pyI0BaHUEM; MIPEACTABIATh
pe3yIbTaThl XMUMHUYECKOT O
PKCIIEpUMEHTA dopme  3amucu
YpaBHEHU I COOTBETCTBYIOIINX
peakmii ¥ (GOpPMYTUPOBATH BBIBOJIBI
Ha OCHOBE 3TUX PE3y/bTaTOB;

- YMETh aHaJIU3UPOBaTh XUMHYECKYIO
H(pOpMaLnIo, MIOJIy4aeM Yo u3
Pa3HBIX HUCTOYHHUKOB (cpencTB
MaccoBO uH(pOpMaInH, CeThb
LIHTEepHET U pyrue);

BJIAJIETh OCHOBHBIMH METOJIaMH
HAYYHOTO TIO3HAHUS  BEIIECTB U
XMMUYECKUX SIBIICHUH (HaOitoeHue,
M3MEpEHHE, HKCIEPUMEHT,
MOJICITUPOBAHNE);

yMETh TPOBOJUTH pacueThl IO
XMMUYECKUM bopmynam u
YPAaBHEHHMSIM XUMHUECKUX pEaKIuil ¢
MICITOJIb30BAaHUEM bu3nyecKux|
BEJTMYNH, XapaKTepU3YIOIINX
BEIIeCTBA KOJINYECTBEHHOMH|
CTOpPOHBI: Macchl, 00beMa)

B

C




BU3YaTH3aIUN;
- OLIGHHUBATh JIOCTOBEPHOCTb,
IIErMTUMHOCTD MH(POpMAIINH, €€
COOTBETCTBUE  IPABOBBIM U
MOPAJIbHO-ITUYECKUM HOpPMaM;

- HCIONB30BaTh  CPEICTBA
MH(pOPMAIIMOHHBIX u
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI1 B pelenuy
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHW3allMOHHBIX  3aJa4  C
CcOOII0ICHUEM TpeOoBaHuUM
DPrOHOMHUKH, TEXHUKH
0e30MacHOCTH, THTHCHBI,
[pecypcocOepexeH s, TPaBOBBIX
M OTUYECKHMX HOPM, HOPM
MH(pOpPMaITMOHHOM
0€30IacHOCTH;

- BJIAJICTh HaBBIKaMU
pacrio3HaBaHWA W 3AIUTH]
nHpopManuu,
MH(pOpMaITMOHHOM

0€30I1aCHOCTH JTUYHOCTH

(HOpMaJIbHBIE yCIIOBUS) rasos,
KOJINYECTBA BEIIECTBA; HCIOJIb30BATH
CHUCTEMHBbIE XUMHMUYECKUE 3HAHUS IJis
[IPUHATHUS PEIIEHUH B KOHKPETHBIX
PKU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHUEM

OK 04 DddexTrnBHO
B3aNMOICHCTBOBATH U
[paboTaTh B KOJUICKTHBE
1 KOMaHJIe

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U
CaMOOITPE/ICTICHUIO;
-OBJIa/ICHUE HaBbIKaMU y4e€OHO-
IICCIICIOBATEIbCKOM,
[MPOEKTHOM W COLMAIbHOM
eSaTeIbHOCTH;

OBnaseHue  YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU
MeCTBUSIMMU:

0) COBMeCTHas JIeATeIbHOCTD:

- TOHMMATh W HCIOJIb30BATH|
MpEeuMyIecTBa KOMaHJIHOW U
MHINBUIYaIbHON paboThI;

- IPUHUMATh LEJIM COBMECTHOM|
e TeTbHOCTH, OPTaHU30BHIBATH
M KOOPIWHUPOBATH JCHCTBUSA
[0 €€ TOCTHXKEHUIO: COCTABIIATH|
[JIaH JEHUCTBUM, PACHPENEIIATH)
pOIM €  y4eTOM  MHEHUH
Y4aCTHUKOB o0cyXaarThb
Pe3yNbTaThl COBMECTHOI]
paloThI;

- KOOPJIMHUPOBATH 7|
BBITIOJIHATH PA00Ty B YCIIOBUSIX
[pEabHOTO, BUPTYAJIBHOTO H
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBHS,

- OCYIIECTBJIATh TO3UTHUBHOE
CTpaTeruyeckoe IOBEJICHHE B
Pa3IMYHBIX CUTYalMsIX,
MPOSIBISATE  TBOPYECTBO 15|
BOOOpaxeHue, OBITH
MHUITMATHUBHBIM

OBJlaJilcHue  YHHUBEPCATbHBIMU

- YMEThb IUIAHUPOBATh W BBITOJIHSATH
XMMUYECKUN 9KCIEPUMEHT
(nmpeBpareHus OpraHUYeCcKUX
BEIICCTB NP HAarPEBaHWHU, NOJTYYCHUE
DTUJICHA M U3y4EHHE €ro CBOMWCTB,
KaueCTBEHHbIE peaxiuu HA|
QIIBJIETU/bI,  KpaxMajl,  YKCYCHYIO
KHUCIIOTY; JeHaTypauus OelKOB Ipu
HarpeBaHUH, [BETHBIE  PEaKINH
0€KOB; MPOBOJAUTH PEAKLIMM MOHHOIO)
0OMEHa, OIpeNeNsATh Cpely BOAHBIX
[PacTBOPOB, KAUECTBEHHBIE PEAKIINU HA
cynbdar-, KapOOHaT- U  XJIOPU-
QHMOHBI, HA KATHOH aMMOHHUS; pelaTh
HKCIIEpUMEHTAIbHBIE 332/1a41 110 TEMaM
"Metamnsl"  u "Hemeramnsl") B
COOTBETCTBUHU C TPAaBHJIAMH TEXHUKHU

Oe3omacHOCTH MpuU  OOpaleHuH ¢
BEIIECTBAMHU " 71a00paTOPHBIM
000pyI0BaHUEM; MIPEACTABIATh
PE3YIbTAaThI XUMHUYECKOI'O
PKCTIepUMeHTa B (opMe  3amlucu
YpaBHEHUI COOTBETCTBYIOIINX
peakuii U (QOpMYIHPOBATH BBIBOIBI

Ha OCHOBE 3TUX PE3Yy/IbTAaTOB




PETYIATUBHBIMU ICHCTBUSMU:
) TpUHATHE Cce0sd W JPYrux
ITroIEN :

-  NOpUHUMATh  MOTHUBBI Y

ApPTYMEHTBI IPYTUX JIOJEH Mpu

AHAIN3e pe3yIbTaTOB

esATEeIbHOCTH;

- IIpU3HaBaThb CBOE IpPaBO U

[IpaBO  Jpyrux JIIOAEH HAa

OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH

[MOHUMATh MUP C MO3UIUU

IIPYroro 4ejoBeKa
OK 07 CopeiicTBoBaTh |B 001aCTH 3KOJIOTMYECKOTO - copMupoOBaTH TPEACTABJICHHS: O
COXPaHEHUIO BOCIIUTAHUS: XUMUYECKON COCTAaBJISIIOLIEHN
OKpY>Karolllen cpenpl, |- c(OPMHPOBAHHOCTHECTECTBEHHOHAYYHON KapTHUHBI MHpA,
[pECYpPCOCOEPEKEHUIO, [PKOJIOTUYECKOM KYJIbTYPBL|POJIA XUMHUU B II03HAHUHU SIBICHUMH
[IPUMEHSTH 3HAHUSI 00 |[[IOHUMaHHE BIIMSIHUS|IPUPOIBI, B dbopmMupoBaHun
M3MEHEHUU KJIMMAaTa, |[COLUMATIbHO-DKOHOMMYECKUX  |[MBILUIEHUS U KYJIbTYPbl JINYHOCTH, €€
[IPUHIIATIBI [IPOLIECCOB  HA  COCTOSIHME()YHKIMOHAIBHOM IrPaMOTHOCTH,
OEepEeKINBOTO [PUPOJHOM M COLMAIBLHOMHEOOXO0AMMOM JUISL pelIeHus
[TPOM3BOJICTBA, Cpelbl, 0OCO3HAHUE TTI00ATHLHOTOIPAKTUYECKUX 33/a4 U SKOJIOTHYECKH
b hekTHBHO XapakTepa HKOJIOTMYECKUX|000CHOBAaHHOTO OTHOILEHHUSI K CBOEMY]
IEiCTBOBATH B po0Jem; 3J10pPOBbBIO U IPUPOJAHOU CpELIE;
YpE3BBIYANHBIX - IJIaHUPOBAHUE u-  yMeTb  coOJromaTe  MpPaBHIIA
CUTYyaLUsIX OCYLIECTBJICHUE JEHUCTBUM  BPKOJIOTHYECKU 1eJ1eCO00pa3HOro

OKpYXarollel cpefie Ha OCHOBE[IOBEACHUS B OBITY H  TPYIOBOU

BHAHUSA LeJled  yCTOMYMBOIOJIESATENIbHOCTH B LEIAX COXPaHEHUS

[pa3BUTHS YEJIOBEUECTBA; CBOETO 3JI0POBbS M  OKpY)Karolen

AQKTUBHOE HENPUATUE JEHCTBUN,[IPUPOTHOM Cpenbl; YUUTHIBATH

[TPUHOCSIINX BpPEJJOMIACHOCTh BO3JEHCTBUS HA JKUBbIE

OKpYXarollen cpene; OpraHU3Mbl OIPEIEICHHBIX BEIIECTB,

- YMEHHE [POTHO3UPOBATHIIOHUMAS CMBICTT MOKa3arTesy

HEeOIaronpusITHbIC [IpeaesIbHON JOYCTUMOM

PKOJIOTUYECKUE  MOCIEACTBUSAKOHLIEHTPAUU

[PEIIPUHUMAEMBIX JIEHCTBUMH,

[peoTBpallaTh UX;

- pacimpeHue OIBITA

NEATEIIBHOCTH  DKOJIOTHYECKON

HAIPaBJIEHHOCTH;

- OBJIaJICHUE HaBBIKaMH|

yueOHO-HCCIIeI0BATENbCKOMH,

[IPOCKTHOM ¥  COLMAIBHOH

eI TEIIbHOCTH

[1K 3.4. IIpoBoauTh
CpaBHUTEJIHHBIN aHAIIN3
[TPOrPaMMHBIX
[TPOTYKTOB U CPEICTB
pa3pabOTKH, C IENBIO
BEISTBIICHHUS
HAWTYYIIEro PeleHus
COTJIACHO KPHTEPHSIM,
OTIpeIeTICHHBIM
TEXHUYECKUM 3aJ[aHUEM

- YMEHMS: MIPOBOJUTH CPABHUTEIIBHBII
AHAITN3 POTPAMMHBIX MPOAYKTOB;
[IPOBOIUTH CPABHUTEILHBIN aHATTU3
CpencTB pa3pabOTKU MPOrPAMMHBIX
[IPOAYKTOB; pa3srPaHUYUBATH ITOIXOIbI
K MEHEDKMEHTY IIPOrPaMMHBIX
[MPOEKTOB.

- SHAHUHA: OCHOBHbBIC METObI
CPaBHHUTEIBHOIO aHAJIN3a POTrPaAMMHBIX
[TPOJTYKTOB U CPEJICTB pa3pabOTKH;
(OCHOBHBIC ITOAXOAbI K MCHECIKMECHTY
[MPOrPaMMHBIX MPOTYKTOB; OCHOBHBIE
METOJIbI OIICHKH OFO/IKETa, CPOKOB U

HCKOB pa3pabOTKHU MPOTPaMM.




T1IK 7.1. BeigBiIsITh
TEXHUYECKHUE
poOJIEeMBI,
BO3HUKAIOIIIME B
[poiiecce
PKCIUTYaTaluu 6a3
ITaHHBIX U CEPBEPOB

- YMEHHUA: 100aBIIsATh, OOHOBIATh U
YIQJISATh JAHHBIE; BBITIOIHATE 3aIIPOCHI
Ha BEIOOPKY U 00OpabOTKY JaHHBIX Ha
s13p1Ke SQL.

- 3HAHUA: Moyenu JIaHHBIX,
epapXuIecKyIo, CETEeBYIO u
PETSIIMOHHYIO MOJICIH JAaHHBIX, UX THIIBL,
OCHOBHBIC OIEpallud U OrpaHUYCHHUS;
YPOBHM  KayecTBa  IPOrpaMMHOM

IPOYKIIMH.




3. CTPYKTYPA U COAEPKAHUE YUEBHOM JJUCHUTJIAHBI

3.1. O0bem y4eOHOI TUCUMIIJIMHBI H BUbI Y4e0HOIi padoThl

Bug yueOHo# paboThI Obmem s
yacax

O0beM yueOHOI TUCIUILINHBI 70
CymmapHasi yueOHasi HATPY3Ka BO B3aMMO/IeHCTBHY € 68
npenojaBaTejieM
B TOM YHCJIC:
JIEKIIAU 32
J1a00paTOPHBIE 3aHIATHUS 8
PAKTUYECKUE 3aHATHS 28
KOHTPOJIbHBIE pa0OTHI -
KypcoBas paboTa (ImpoeKT) -
CamocTosiTenpHas paboTa’ 2

HUmozcosas choopma xonmpons - oupgepenyuposarnnsiii 3auem

2 06BEM CaMOCTOSITENTHHOM paboTsl o0ydaromuxcsi onpezensercss B coorBercTBiu ¢ TpedboBanusamu GPI'OC CIIO B
npezaenax odbeMa yd4eOHOH NUCHMIUIMHBI B KOJWYECTBE YacoB, HEOOXOAMMOM sl BBIIOJHEHUS O0YYarOIIMMMUCS

BaHaHI/Iﬁ CaMOCTOSITCIILHOM pa60TI)I,

NpeaAyCMOTPEHHBIX TEMATHYCCKUM IIJIAHOM MW COACPIKAaHUCM yqe6H0171

JUCHIUTUIMHBI (MEXIUCIUILIMHAPHOTO KypCa).



3.2 TemaTuueckni IJIaH U cofepxxanue ydeoHou rucuuminibl bJ1.09 Xumus

HaumeHoBaHue pa3jieioB
H TeEM

Conep:kanue y4eOHOTr0o MaTepHuaJia, JJadopaTopHble pad0ThI M MPAKTHYECKHUE
3aHATHS, CAMOCTOSITeILHAsI padoTa 00y4alouuxcs

O0BbeM
yacoB

®opmupyemMble
KOMIIeTEeHIIUH

1

2

4

Pa3zgea 1. OcHOBBI CTPOEHUS BelIECTBA.

Tema 1.1. Ctpoenue aToMOB
XUMHUYECKHX DJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBSI3H.

Coaep:xanue yueOHOT0 MaTepHaJia

1

CoBpeMeHHast MOJieb CTpoeHust aToMa. CUMBOJIMYECKUH S3bIK XUMHH. XUMHYECKUN
JJNIEMEHT. DIeKTpOHHas KoH(urypauus aroma. Kriaccuukanus XUMHYECKHX
AIIEMEHTOB (s-, P-, d-37eMeHThI). BaneHTHBIE 31eKTPOHBI. BalleHTHOCTh. DIeKTpOHHAS
MPUPOJIa XUMHUUYECKOU CBA3U. DIIEKTPOOTPHULATEIBHOCTh. BUIbl XMMUYECKON CBS3U
(KoBaJIeHTHAas, MOHHAs, METAJUINYECKasi, BOJIOPOIHAsA) U c11OCOObI €€ 00pa30BaHUsl.

IIpakTH4yeckue 3aHATHS

Pemenne 3amanmii HA WCHOIB30BAHME XHMHYECKOM CHMBOJHKH W Ha3BaHHWU
COCIMHEHUII 1O HOMEHKJIAType MEXAYHApOJHOIO COK3a TEOPETUYECKOM U
NPUKIAAHON XWMHM M TPUBHAIBHBIX HA3BAHUM I COCTABJICHUS XUMHUYECKUX
dbopMynl IBYXaTOMHBIX COECIUHEHUH (OKCHIIOB, CYIb(GHUIOB, THAPUIOB H T.N.) U
JPYTUX HEOPraHUYECKUX COCIMHEHUM OTIEIbHBIX KJIACCOB.

[IpakThueckue 3aJaHus Ha YCTAHOBJEHUE CBSI3U MEXKIYy CTPOECHHUEM AaTOMOB
XAMHYECKHUX DJJIEMEHTOB M NEPUOJMYECKHUM HM3MEHEHHEM CBOMCTB XHUMHUYECKUX
JJIEMEHTOB M HX COEAMHEHHMM B COOTBETCTBUM C IOJ0keHUeM Illepuoanueckoit
CHCTEMBI.

OK 01

Tema 1.2. Ilepuonmyeckuit
3akoH u Tabmuma .M.
Menneneesa.

IIpakTHYecKkHe 3aHATHA

[Tepuonnueckas cucrema xumuyeckux sneMeHToB .M. MenneneeBa. @uzndeckuii
cmbicn Ilepumonmueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB, 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBUH C IOJOKEHHUEM XUMHUYECKOro djeMeHTa B [lepuoandeckoil cucreme.
MupoBo33peHueckoe W HaydyHoe 3HadeHue Ilepmonmueckoro 3akona JI.H.
MenpneneeBa. Ilpornoszsr .M. MenneneeBa. OTKpBITUE HOBBIX XUMHYECKHX
3JIEMEHTOB.

PelreHne npakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHUN HA XapaKTEPU3ALUIO
XUMHUYECKUX  DJJIeMEHTOB  «Mertaminyeckue /  HEMETaNIMYecKUe  CBOMCTBA,
JJIEKTPOOTPULATEIBHOCTE  XUMUYECKUX  DJIEMEHTOB B COOTBETCTBUH €  HX
JJIEKTPOHHBIM CTPOCHHEM M TOJOKEHHEM B IEPUOJMYECKON CHUCTEME XMMHYECKHX
anemenToB J[.. Menaeneepay.

OK 01
OK 02

Paznen 2. XumMuueckne peakumm.

10

2.1.

Tema

Turmsl \ Copnepxxanue y4eOHOIro MaTepuaJia

OK 01




XUMHYECKHUX PEaKIUM.

Knaccudpukanus u TUOBl XUMHUYECKHUX pEaKUud C y4aCTHEM HEOpPraHHYeCKHX
BemtecTB. CocTaBieHuE yYpaBHEHUM PeaklUid COECIUHEHUS, PA3I0KEHHUS, 3aMEeIICHUs,
oOMeHa, B T.4. pEaKIUil TOpPeHHs, OKHCICHUS-BOCCTAHOBJICHUS. Y paBHEHUS
OKHUCJIEHUsI-BOCCTaHOBIEHUsI. CTeneHb OKUcieHHs. OKUCIUTENb U BOCCTAHOBHUTEIIb.
CocraBiieHre U ypaBHUBAHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI METOA0OM
NMeKTpoHHOro Oananca. OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIMH B MPHUPOJE,
IIPOM3BOJICTBEHHBIX MPOIIECCax U KU3HEIEATEIIbHOCTH OPraHU3MOB.

IIpakTHYyecKue 3aHATHS 2
1 | KonnyectBeHHBIE OTHOLIEHHUS B XUMUU. OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B XUMHUHU
U pacyeThl MO yPaBHEHUSM XMMMUECKUX peakuuid. Mojib Kak eAMHHIa KOJIMYEeCTBa
BemiecTBa. MomsipHass Macca. 3aKOHbI COXpPAaHEHUS MacChl M SHEPruM. 3aKOH
ABorazpo. Mossipablii 00beM ra3oB. OTHOCHUTENbHAS IJIOTHOCTh I'a30B. Pacuersl mo
YPaBHEHMSM XMMUYECKHUX PEAKIMH C UCIOJIb30BAHUEM MAacChl, 00beMa (HOpMaJibHbIe
YCIJIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA.
Tema 2.2. | CoaepsxaHue y4eOHOro MaTepuasia 2 OK 01
DNEeKTPOIUTHYECKAS 1 | Teopus snekTponuTHueckoi aucconuanvu. MoHbI. DIEKTpPOIUTHI, HEINEKTPOJIUTHI. OK 04
JUCCOLMAlMsl W HMOHHBIN Peakium wuonHoro oOmena. CocTaBieHME peaklMi MOHHOTO OOMEHa IyTeM
0o0OMeH. COCTAaBJICHUS MX IOJHBIX M COKPAIEHHbIX MOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE
peakuuu. 3aJaHysi Ha COCTABIECHUE HOHHBIX PEAKIIUMN.
JlaboparopHble 3aHATHUS 2
1 | JJTaboparopnast pabota «TUIIBI XUMHUUECKUX pPEaKLIUM».
HccnenoBanue THUMOB (MO COCTaBYy M KOJIMYECTBY HMCXOTHBIX U OOPa3yIOLIMXCS
BELIECTB) M NPU3HAKOB XMMHUYeCKUX peakuuil. [IlpoBeneHue peakuuii HOHHOIO
oOMeHa, orpeJielieHue Cpeibl BOJHBIX PacTBOPOB. 3aJaHMs Ha COCTABJICHHE MOHHBIX
peaKkuuid.
Konrtponbnas pabora Nel. CTpoeHue BellecTBa M XMMUYECKHE PEaKIIUU. 2
Pa3nen 3. CTpoeHne u CBOICTBA HEOPraHMYECKUX BeIIECTB. 16 OK 01
Tema 3.1. Knaccudukanus, | Conepkanue y4eGHOro MaTepuajia 2 OK 02
HOMeHKnatypa u crpoenue | 1 | Ilpenmer Heopranunyeckoil xumuu. Kiaccudukanus HeOpraHMYeCKUX BEIECTB. IIK 3.4

HCOPTaHNYCCKUX BCIICCTB.

IIpoctbie u cioxxkHble BemiecTBa. OCHOBHBIE KIJIACChl CIIOKHBIX BELIECTB (OKCHIBI,
TUIPOKCHU/IBI, KUCJIOTHI, CONM). B3auMocCBsI3b HeOpraHM4eCKUX BeUIeCTB. ArperaTHbie
cocTosiHusl  BemiectBa. Kpucramimueckue W aMmopdHble  BemiecTBa.  THIIbI
KPUCTAJIMYECKUX PEIIETOK (aToMHasi, MOJEKYJsSpHas, HOHHAas, MeTaJUIMYecKas).
3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON DPEIETKH.
3aBUCHUMOCTh XMMHUYECKON aKTUBHOCTH BEILIECTB OT BHJIa XMMHUYECKOH CBSI3U U TUIA
KpUCTANIN4YeCKO# pemeTku. [IpruuHbpl MHOrooOpasus BEIIECTB.




IIp

AKTHYECCKHC 3aHATHSA

1

Homenknatypa HEOpraHMuYeCKHMX BEILECTB: Ha3BaHHWE BEIIECTBA HUCXOJS M3 HX
XUMUYECKOH (OpMYJIbl WM COCTABIEHUE XUMUYECKON (GOPMYIIbI MCXOs U3 HAa3BaHUS
Bemtectsa no mexayHapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.
Pemenue nmpakTuyeckux 3ajaHuil o kiaaccu(uKaui, HOMEHKIAType U XUMHUYECKUM
(dbopMynaM HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB (YTapHbIH ra3, yriieKUCIIbIi
ra3, aMMMak, raiieHas W3BECTb, HEralleHas M3BECTb, IUTbEBAas COJa U JPYrUX):
Ha3plBaTh W COCTaBIATH  (OPMYJBl  XMMHUYECKHX  BEIIECTB,  OIPEICISATh
IIPUHAJIEKHOCTD K KJI1acCy.

HcTounnkn XuMUYeCKOW uWHpopMmanuu (CpeAcTB MaccoBOM HH(GOpMAIMH, CETh
Wntepner u apyrue). Ilomck uHPOpManuu MO Ha3BaHUSIM, HACHTU(PHUKATOPAM,
CTPYKTYPHBIM (hOpMyJIam.

Tema 3.2. dusuko-
XUMHUYECKUE CBOWCTBA
HEOPTraHWYECKHUX BEIIECTB.

Coaep:xanue yue0HOro MaTepHaJia

1

Mertamel. OOmue Qu3nueckue M XUMHYECKHE CBOWCTBa MeTauioB. CrocoObl
NOJy4eHUs. 3HaYCHHE METAJJIOB M HEMETaJIOB B IMPHUPOJE U KU3HEAEATEIbHOCTH
4eJoBeKa M OpraHu3mMoB. Koppo3usi MeTaymuioB: BUABI KOPPO3HH, CHOCOOBI 3aIUTHI
METaJJIOB OT KOPPO3HHU.

Hemeramner. O0mue ¢u3nyeckne ¥ XUMUYECKHE CBOHCTBA HEMETAUIOB. THUIMYHBIC
coiicTBa HemeTaioB [V— VII rpynmn. Knaccugukanus u HoMeHKIaTypa COeIMHEHUI
HeMeTals10B. KpyroBopoTsl OMOT€HHBIX 37IEMEHTOB B IPUPOJIE.

XUMHUECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHOB,
TUIPOKCHUIOB, KUCJIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX
BELIECTB, BOJOPOIHBIX COEAUHEHHH, BBICIINX OKCHJIOB M TUAPOKCUIOB.

IIp

AKTHYCCKHUEC 3AHATHUA

CocraBiieHne ypaBHEHMM XMUMHUYECKHUX pEaKUUH C y4aCTHEM HPOCTBIX U CIIOXKHBIX
HEOPraHUYECKHUX BELIECTB: METAJIJIOB U HEMETAJUIOB; OKCUIOB METAJUIOB, HEMETAJIIOB
U aM(OTEpHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIOT, OCHOBAaHMM M amM(pOTEpHBIX
TUAPOKCHUIOB; HEOPTAaHUUYECKUX COJIEH, XapaKTEPU3YIOIUX UX CBOUCTBA.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUI HA CBOMCTBA, COCTAB,
nojilydyeHue M 0e30MacHOe HCIOJIb30BAHUE BAKHEMIIMX HEOPraHMYECKUX BEIIECTB B

OBITY U IPAKTHUYECKOM 1eATEIbHOCTH YEJIOBEKa.

OK 01
OK 02
I1K 3.4

Tema 3.3. Wpentuduxamnms

JlabopaTopHble 3aHATHS

OK 01




HEOPTaHNYCCKUX BECIICCTB.

JlaGopaTtopHas paborta «aeHTuduKams HeOpraHnIYECKUX BEIIECTBY.

Pemrenue SKCIICPUMCHTAJIbHBIX 3ada4 I10 XHMHUUYCCKHUM CBOMCTBAM METAJUIOB H
HEMETaJIOB, 110 PACIIO3HABAHUIO U TIOYYECHUIO COSIMHEHUI METAJIJIOB U HEMETAJLIOB.
Wnentudukanyst HEOPraHUYECKUX BEUIECTB C HCHOJIb30BAHUEM HX (PH3HKO-
XUMHAYECKHX CBOMCTB, XapaKTEPHBIX KAUECTBCHHBIX peakiuii. KauecTBeHHBIE peakiiuu
Ha CyibdaT-, KapOOHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHHMSI.

Kontposbnast pabora No2. CBolicTBa HEOPTaHMYECKHX BEIIECTB.

OK 02
OK 04

Pa3znen 4. CTpoe}me M CBOMCTBa OPraHnve€CKHuXxX BEIIECTB.

24

Tema 4.1. Knaccuduxanus,
CTPOCHHE M HOMEHKJATypa
OpPraHUYECKHUX BEIECTB.

Conep:kanue y4eOHOT0 MaTepuaJia

1

IlosiBieHMe W pa3BUTHE OPraHMYECKOM XMMMM Kak Haykd. [Ipenmer opraHudeckou
XUMHH. MeCTO 1 3HaYeHHE OPraHMYECKON XUMUU B CUCTEME ECTECTBEHHBIX HayK.
XHWMHYECKOE CTPOCHHE KAK MOPSAIOK COCIMHEHMsI aTOMOB B MOJIEKYJE COIVIACHO MX
BaJICHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUH XUMUYECKOTO CTPOCHHUSI OpPraHU4YEeCKHUX
coenunennii A.M. bBytiepoBa. VYTriaepoaHbIil CKEJIET OPraHUYECKOW MOJEKYIIbI.
3aBHCHUMOCTb CBOMCTB BEIIECTB OT XMMMUYECKOTO CTpoeHus Monekyia. M3omepus u
HU30MEPHI.

Ilonatue o ¢yHkunoHanbHOM rpynne. Paaukan. IlpuHumnel kinaccudukanuu
OpraHMYECKUX COE€OUHEHHM. MexayHapoaHass HOMEHKJIATypa W I[PUHIUIIBI
HOMEHKJIATypbl ~OpraHu4eckux coenuHeHuid. [loHsaTne 00 a30TcoaepkaIux
COEMHEHMIX, OMOJIOrMYeCKd aKTUBHBIX BelleCcTBax (yrjaeBojax, *HUpax, Oeynkax u
Jp.), BBICOKOMOJIEKYJIIPHBIX COETMHEHUSAX (MOHOMED, NOJIMMEp, CTPYKTYPHOE 3BEHO).

IIp

AKTHYCCKHC 3aHATHUSA

Homenkiiatrypa opraHuueckux COEIUHEHUN OTAENBHBIX KJIacCOB (HACHIIICHHBIE,
HEHACBIIICHHBIE M apOMaTHYECKHE YIIeBOIOPOMAbI, CIUPTHI, (PEHONBI, aTbIACTUIBI,
KETOHBI, KapOOHOBBIE KHUCJIOTHI W Jp.) CocTaBlieHHE TOJHBIX M COKPAIEHHBIX
CTPYKTYpPHBIX (DOpMYJ OpraHMYECKHUX BEUIECTB OTIENBHBIX KIACCOB, MCIONB3YS HX
Ha3BaHMsI MO CHUCTEMATHUYECKON M TPUBHAIBHOW HOMEHKJIAType (ITHIICH, alleTHIIEH,
mmnepuH, (eHon, ¢opMampIerua, YKCyCHas —KHCJIOTa, TIWIWH). Pacdersl
npocteiiel popmyabpl OpraHMYeCKON MOJIEKYIBI, HCXO/SI U3 DJIIEMEHTHOTO cOCTaBa (B
%).

OK 01
I1IK 3.4

Tema 4.2. CsoiicTBa

Conep:kaHue y4eGHOr0 MaTepuasa

OK 01




OPTraHUYEeCKUX COCTUHECHUM.

1 | ®u3UKO-XUMHUYECKHE CBOWMCTBA OPraHUYECKUX COCAUHEHUW OTIEIbHBIX KJIACCOB
(ocobenHocTH Kiaccu(PHUKAIIMKM U HOMEHKJIATYPHI BHYTPH KJacca; TOMOJOTHYCCKUI
psan u obmas Qgopmyna; nomepus; (HU3NYECKHE CBOMCTBA; XMMHUYECKHE CBOMCTBA;
CHIOCOOBI TTOTyUYEHUS ):

- TIpeneNbHbIE YIIEBOAOPOAbl (ATKaHbI U IHUKJIOAJIKaHbl). ['opeHrne MeTaHa Kak OJUH
U3 OCHOBHBIX HCTOYHHMKOB TEIUIA B MIPOMBIIIICHHOCTH U ObITY. CBOICTBA MPUPOIHBIX
YTJIEBOJIOPOJIOB, HAXOXKICHHE B TIPUPOJIC U MPUMEHECHHE aJIKAaHOB;

- HENpeJesbHbIE (AJIKEHbI, aJIKUHBl U AJIKaJUEHbl) U apOMATUYECKUE YIIIEBOJIOPOBI.
I'openue areTmineHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUIsl CBApKH U
PE3KH METaJUIOB.

2 | ®U3NKO-XMMHMUYECKHE CBOMCTBA OPraHUMYECKUX COEIMHEHMH OTHENbHBIX KJIACCOB
(ocobeHHOCTH KIIacCH(HMKAMKA W HOMEHKIATYPhl BHYTPH KJIacca; TOMOJOTHYECKUH
psan u obmas dopmyna; u3oMepus; (pU3MUECKUE CBONCTBA; XMMHYECKHUE CBOWMCTBA;
CIIOCOOBI TIOTTyYSHUS ):

- KHCJIOpOJCOepKalie CoequHeHUs (CUpThl U (PEeHOJIbl, KapOOHOBBIE KHUCIOTHI U
3¢upbl, anbAEruAbl U KETOHBI, XUPbI, yrieBoisl). llpakThueckoe npUMeHEHUE
STUJICHIJIMKOJIS, IniepuHa, penona. [Ipumenenue gopmanbaeruia, aneTaabierua,
YKCYCHOM KHCIOThl. Mpblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Motomue
CBOMCTBA MbLIA.

3 | ®U3UKO-XUMUYECKHE CBOWCTBA OPTaHUYECKUX COCIUHEHUH OTACIBHBIX KIIACCOB
(ocobenHocTH Kiaccu(PUKAIMM U HOMEHKJIATYphl BHYTPU Kjacca; TOMOJOTHYECKHUIl
psan u obmiast Gopmyna; u3oMmepus; (GU3MIECKHE CBOMCTBA; XUMHUYECKHE CBOMCTBA;
CIOCOOBI OTYYEHUs):

- azoTcojepxkallue  COeAMHEHHs  (aMHUHbBI M aMUHOKHUCIOTHI,  O€NKH).
BricokoMonekynsipHble COeIUHEHUS (CUHTETHYEeCKHE M OHOJOrMYeCKU-aKTHUBHBIE).
MoHomep, nonumep, CTpyKTypHoe 3BeHO. [lommMepu3anus 3THIEHA KaKk OCHOBHOE
HaIlpaBJIEHUE €r0 UCIIOJIb30BAHUA.

I'eHeTnveckas CBSI3b MEKIy KJIACCAMH OPTAHHYECKUX COSTUHEHUN.

IIpakTHYeckHe 3aHATHA

OK 02
OK 04
I1IK 3.4




CBoiicTBa OpraHWYECKMX COCJUHEHUW OTIENbHBIX KJIacCOB (TpUBHAIBbHAS U
MEXIyHapOaAHAss HOMEHKIIATypa, XHMHYECKHE CBOWCTBA, CIOCOOBI IOJYYCHUs):
npeneibHble (aJKaHbl M IHUKJIOAIKaHBI), HENpeAeNbHble (AIKEHbI, AJKUHBI U
aJIKaJUCHbI) U apOMaTHYECKHE YTJIEBOJOPOABI, CIHUPTHI U (HEHOJBI, KapOOHOBBIE
KUCIOTBI W A3(QUpBl, albJETHABl W KETOHbl, AaMHUHBI W aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE ~ CO€JUHEHMS. 3aJaHMsi Ha COCTAaBJIEHHWE  YpaBHEHUN
XUMHUYECKHUX peaklUi C yJyacTHEeM OpraHMYeCKHUX BEIeCTB Ha OCHOBAaHUHU MX COCTaBa
Y CTPOCHUSI.

CocraBieHue cxeM peakiuil (B TOM 4HclI€ IO MPeUIOKEHHBIM LENOYKaM
[IPEBPALICHUI),  XapaKTEpU3YIOIIMX  XUMHYECKME  CBOWCTBA  OPraHMYECKHX
COEIMHEHUI OTJENbHBIX KJIACCOB, CIIOCOOBI UX MOTYYEHHUS U Ha3BaHUE OPraHUYECKUX
COCIMHEHUM  II0  TPUBHAJIBHOM  WIM  MEKIYHAPOAHOM  CHUCTEMAaTUYECKOMH
HOMEHKJIATYypE.

PemeHne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETHYECKUMX 3aJaHUM Ha CBOMCTBA
OpPraHMYECKUX COCAMHEHUH OTIIEIbHBIX KJIACCOB.

CamocrosiTejibHas padoTa 00yYarouuxcst

1

[TocTpoenue GopMys OpraHMYECKUX BEIECTB 10 HAa3BAaHUSAM M Ha3BAHHE BEIIECTB 110
dopmynam. Cocrasiienue GopMys1 H30MEPOB U TOMOJIOTOB.

Tema 4.3. Wpentuduxamms
OpTaHWYECKUX BEIIECTB, HX
3HAQU€HHE WU TMPUMEHEHUE B
OBITOBOM )44
MIPOU3BOACTBEHHOMN
NeSITELHOCTH YEJI0BEKA.

Coaep:xanue yueOHOro MaTepHaJia

1

buooprannueckue coequHeHus. [Ipumenenue u Ouosioruyeckas pojb YIJIEBOIOB.
OxuciieHue yriaeBoJOB — MCTOUYHUK OSHEPrMHM KHUBBIX opraHu3moB. OOnactu
NPUMEHEHUsT aMHMHOKUCIOT. IlIpeBpamieHuss O€nkOB MNUIMM B OpraHU3ME.
buonornueckne QyHkuun OenkoB. buonormueckue QyHkuum xkupoB. Poib
OpPraHMYECKON XMMUU B pEeHIeHUH NPo0JIeM MUIIEBOM 0€301acCHOCTH.

Ponp opranuueckoil XuMUU B peIIEHUU MPOOJIEM SHEpreTudyeckoi 0e30MacHOCTH, B
Pa3BUTUH MENMLIMHBI, CO3JAHMHM HOBBIX MAaTE€pPHAIOB, HOBBIX HCTOYHMKOB JHEPIUU
(ampTepHATHBHBIE MCTOYHMKM HHepruu). ONacHOCTh BO3AECUCTBUS Ha KHUBBIC
OpraHnu3Mbl OpPraHMYCCKUX BCIICCTB OTACIIBHBIX KJIaCCOB (er'IeBO)IOPOJIBI, CIIMPTHI,
(beHoIbI, XJIOpOpPraHuYecKrue MPOU3BOAHBIE, aJbAETHIBI M Jp.), CMBICH IOKa3aTelns
MIPEAEIIBHO JOMMYCTUMON KOHIEHTPAIUH.

JlabopaTropHble 3aHATHSA

OK 01
OK 02
OK 04
[1K 3.4




JlabopaTopHas paborta: «neHTndukanus OpraHUYECKHX COCAMHEHUH OTIEIbHBIX
KJIACCOB.

Wnentudukamysi OpraHMYECKHMX COCIUHEHUH OTHCIBHBIX KJIACCOB (Ha mpuMepe
QJIBJICTHJIOB, KpaxMala, YKCYCHOW KHCJIOTBI, OCIKOB M T.I.) C HCIOJIb30BAHUEM HX
(U3NKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAYeCTBEHHBIX peakiuid. JleHaryparus
Oenka mpu HarpeBanud. L[BeTHBIC peakiuu O0enkoB. BO3HUKHOBEHNE aHATUTHYECKOTO
CHTHAJIAa C TOYKH 3PCHUS XUMHUYECKUX IPOIIECCOB TPU MPOTEKAHHH KA4YEeCTBEHHOM
peakiyy, TO3BOJSIOMEH  MACHTH(QHUUUPOBATH MPEAJIOKECHHBIE  OpPraHUYECKHE

BCIIIECTBA.

KonTponpHas padora Ne3. CTpykTypa ¥ CBOWCTBA OPraHUYECKUX BEIICCTB.

N

Paznen 5. KuneTuueckne u TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHNS XUMHYECKHX PeaKIuii.

Tema 5.1. CkopocTb
XUMHUYECKHUX PEAKLIUMH.
XHWMHYECKOE PABHOBECHE.

Coaep:xanue yueOHOTr0 MaTepHaJia

1

CkopocTh peakiy, €€ 3aBUCUMOCTb OT pa3lu4HbIX (AKTOPOB: MPUPOIBI
pearupyromux BCHICCTB, KOHUCHTpAIHWU PCArupyromux BCEHICCTB, TCMIICPATYyPbl U
IUIONIAIA PEAKIIMOHHOM MOBepXHOCTU. TersoBble 3(PPEKTh XUMHUECKUX PEaKLIUM.
DK30- ¥ HJIOTEPMHUYECKHUE, PEaAKIUH.

OOpatumocTh peakiuil. XuMHUYeCKOe pPaBHOBECHE U €r0 CMEIICHHE MOJ JeWCTBUEM
pa3nIHbBIX (PAKTOPOB (KOHIIEHTPAIHS PEAareHTOB WIH MPOIYKTOB PEaKIIMH, TaBICHHE,
TeMmreparypa) Uil CO3JIaHUsl ONTUMAIbHBIX YCIOBMHM NPOTEKAHUS XUMHUYECKHX
npornieccoB. [Ipuanmn Jle Hlarense

N |

IIp

AKTHYCCKHUEC 3AaHATUA

Pemmenne mpakTHKO-OPHEHTUPOBAHHBIX 33aJaHUI HA aHaIN3 (HAKTOPOB, BIUSIONIUX HA
HU3MCHCHUEC CKOPOCTH XUMHYECKOH p€akuuu, B T.4. C HOSI/IIII/IfI 3KOJIOTHYECKHU
11e1ecoo0pa3Horo MOBeICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B LIETSX COXPaHEHUS
CBOETO 3/I0POBbS M OKPYKAKOIIEH PUPOIHON CPEIBI.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUll Ha MpPUMEHEHHE MNpuHIuna Jle-
[lTaTense [ HAXOXKACHUS HAIPABICHHUS CMELICHUS PABHOBECUS XUMHUUYECKOU

PCAKIMK U aHAJIN3 q)aKTOPOB, BJIMAIONIMX HA CMCHICHUC XUMHWYCCKOTI'O PaBHOBCCHS.

OK 01
OK 02
I1IK 3.4
I[IK 7.1

Pasnen 6. PacTBopsbl.

o

Tema 6.1. Ilousarue o

\ Coaep:xanue yueOHOro MaTepHaJia

N

OK 01
OK 02




pacTBopax. 1 | PactBopenne  kak  (u3uko-xumudeckuid  mpomecc.  PactBopel.  CrocoOsl OK 07
IIPUrOTOBJIEHUS pacTBOpoB. PactBopuMocTs. MaccoBass 10i1  PacTBOPEHHOI'O IIK 3.4
BemiecTBa. CMbICT MOKazaTensl MPENebHO JOMYCTUMOM KOHIIEHTPAllUM U €ro IIK 7.1
WCTIOJIb30BAHUE B OIICHKE HKOJIOTHIECKON O€30MacHOCTH.
[IpaBuia »HKOJIOTMYECKH LEIEeCOO0pa3HOro0 TMOBEACHHUS B OBITY M TPYIAOBOM
NESATEIBHOCTH B IIEJIAX COXPAHEHHUS! CBOETO 3J0POBbsl U OKpY’KAOLIEH NPUPOIHON
Cpellbl; OMACHOCTh BO3JCHCTBHSI HA KUBBIE OPraHU3MbI OIIPE/ICIICHHBIX BEIIECTB.
Pemenne mpakTUKO-OPUEHTUPOBAHHBIX  PACUETHBIX 3aJaHUi  Ha  PacTBOPBI,
HCIOJIb3yeMbIe B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTH YEJIOBEKA.
Tema 6.2. HccnenoBanue | JlaGopaTopHble 3aHATHS 2 OK 01
CBOMCTB PacTBOPOB. 1 | JIaboparopnas padota «IIpurotoBiieHre pacTBOPOBY. OK 02
[IpuroroBnenue pacTBOpPOB 3aJaHHON (MaccoBoM, %) KOHIIEHTpauuH (C MPAKTUKO- OK 04
OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OIIPEAETICHUE CPEIbI BOJHBIX PACTBOPOB. I[IK 3.4
Pemrenne 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB. K 7.1
Pa3nes 7. Xumusi B ObITY M IPOM3BOJACTBEHHOI JeSITeIbHOCTH YeJIOBeKA. 4 OK 01
Tema 7.1. Xumusa B ObiTy u | Conepkanue y4eOHOro MaTepuaJia 2 OK 02
MIPOU3BOJICTBEHHON 1 | Hoeiimye 1oCTHXKEHUSI XUMHUUECKON HAYKH M XUMUYECKOW TeXHOJIoruu. Ponbs xumuu OK 04
JESITEIbHOCTH YEJIOBEKA. B oOecreueHNn SKOJIOTUYECKOH, OSHEPreTHYecKOW U THIIEBOW OE30MacHOCTH, OK 07
pazBuTunM MeauiuHbl. [IpaBuia moucka W aHalM3a XUMUYECKOW HHQpOpMAIUU U3 IIK 3.4
Pa3IMYHBIX HCTOYHHWKOB (Hay4Hass W ydeOHO-HaydHas JIUTEparypa, CpeacTBa IK 7.1
MaccoBoi nHpopmanuu, cetb IHTEpHET).
IIpakTHYecKHe 3aHATHS 2
1 | Ilouck u aHamu3 KEWCOB O MPUMEHEHWHW XHWMHUYECKHX BEHIECTB M TEXHOJOTHHA C
yuyeToM Oyaymed mnpodecCHOHATbHON JEATENbHOCTH 10 TeMaM: Ba)KHEHIne
CTpPOUTENbHbIE MaTepHalibl, KOHCTPYKLHMOHHBIE MaTepuaibl, KpacKu, CTEKJIO,
KepaMHuKa, MaTepHaibl Ui JIEKTPOHHKH, HAaHOMAaTepHallbl, TEKCTUJIbHBIE BOJOKHA,
WUCTOYHUKU DHEPrHM, OpPraHWYECKHE M MUHEpaJbHble yIOOpEHUs, JIEKapCTBEHHbIE
BEIIECTBA, OBITOBAST XUMHSL.
3ammra: [IpeacraBneHue pe3ynbTaToB pENICHUS KEMCOB B (opMe MHUHHU-AOKIANA C
IIPE3CHTALUEH.
[TpomexxyTouHas aTTectanus rno nucuuiuiae (audepeHnnpoBaHHbIN 3a4eT) 2
Bcero 70




INPUMEPHBIE TEMbI UHANBUJYAJIBHBIX ITPOEKTOB
no gucuumnaune bJ1.09 Xumust

1. BUuoTexHOJIOTHA U TeHHAd UHXEHEPpHUs - TeXxHOJIoruu X XI Beka.

2.

HanortexHonorust kak IIPUOPUTCTHOC  HAIIPABJIICHUC pPA3BUTHA HAYKH H

npou3BoAcTBa B Poccurickon denepanuu.

3. CoBpeMeHHbIE METO/IbI 00€33apakKMBaHUS BOJBI.

4. Annotponusi METaJLJIOB.

5. XKuzup u pesareapHocts /.M. MeHaeneena.

6. «Ilepuonnyeckomy 3akoHy Oy TyIiee HE TPO3UT Pa3pyLICHUEM. . >

7. Cuntes 114-ro snemenTa - TpuyM@ pocCUCKUX (PU3UKOB-SIEPIIUKOB.
8. U30Tormsl Bogopoaa.

9. Ucnonp30BaHue pagioaKTUBHBIX U30TOMOB B TEXHUUECKUX IIETISX.

10
11
12
13

. PEeHTreHOBCKOE U3TyUYEHUE U €ro UCIIOJIb30BAHUE B TEXHUKE U MEJUIIUHE.

. [Ima3ma - 4eTBepTOE COCTOSIHHE BEUIECTRA.

. AMopdHBI€ BelllecTBa B MPUPOJIC, TEXHUKE, OBITY.

. OxpaHa oKpy>Karolen cpeaipl 0T XUMHUYECKOTO 3arpsa3HeHus. KonndecTBeHHbIE

XAPAKTCPUCTHUKHU 3aI'PA3HCHUA Oprmanmeﬁ CpCIOLI.

14
15
16

. [Ipumenenue TBepaAOro U razoodpaszHoro okcuaa yriaepozaa (IV).
. 3a1uTa 030HOBOTO 3KpaHa OT XUMHYECKOTO 3arps3HEHUS.
. I'pyOoaucnepcHble cucTeMbl, HUX KiIacCU(pUKalUs UM UCIOJIb30BaHUE B

po¢eCCUOHATIBHON JIEATEIIbHOCTH.

17
18
19
20
21
22
23

. KocmeTnueckue remnmu.

. [IpuMeHeHne CyCrieH3ul U YMYJIbCUN B CTPOUTEIIBCTBE.

. MuHepaibl 1 TopHbIE TOPOAbI KAK OCHOBA JIUTOC(EPHI.

. PactBOpBI BOKpYT Hac. THUIbI pacTBOPOB.

. Bozta kak peareHT u cpena 1 XUMUYECKOI O Ipolecca.

. Kusnsb u nearenbHocts C. AppeHuyca.

. BKi1az OTe€4eCTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPUU DIIEKTPOJIUTHIECKON

Jucconuranum.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35

YcTpaHeHue )KECTKOCTH BOJbI HAa IPOMBIIIITIEHHBIX MPEANPUATUAX.

CepHast KMCIIOTa — «XJI€0 XUMHUYECKON MPOMBIILIEHHOCTH.

Hcnonb3oBaHuE MUHEPAIBbHBIX KUCIOT HA MPEANPUATHUIX PA3TUIHOTO MPOPHUIIS.
OKcCuIBl ¥ CONM KAK CTPOUTENBHBIE MAaTEPUATIBI.

Hcropus rumnca.

[IoBapeHHas COJIb KAK XUMHUYECKOE ChIPE.

MHoronukuii KapOOHAT KaJlbLMs: B IPUPOJIE, B IPOMBIIIJIEHHOCTH, B OBITY.
Peakiuu ropeHusi Ha MPOU3BOJICTBE U B OBITY.

BuprtyaneHO€ MOAENMPOBAaHNE XUMUYECKUX MPOLIECCOB.

DNEeKTPOJIN3 pacTBOPOB JIEKTPOJIUTOB.

DNEeKTPOJIN3 pacIyIaBOB AIEKTPOIUTOB.

. IIpakTnyeckoe NMpUMEHEHHUE 3JEKTpoin3a: padhuHUPOBAHUE, T'aJIbBAHOILIACTHKA,

rajJJbBaHOCTCI M.

36
37
38

. UcTopus monydeHust 1 mpou3BOACTBA ATFOMUHUS.
. DIEKTPOIUTUYECKOE TIOJIyICHUE U padUHUPOBAHUE MEIH.
. Kusznb u gesrenbHoCcTh 1. JPBH.



39. Ponp MeTa/IIOB B UCTOPUM YEJIOBEYECKOW IUBHIM3anMK. McTopus oreuecTBEeHHON
yepHoU MeTauryprud. COBpeMEHHOE METAILTYPru4eCcKOe IPOU3BOICTBO.

40. HWcropus OTE€YECTBEHHOW ILIBETHOW MeTaulypruu. Posib MeTanaoB M CIUIaBOB B
HAy4HO- TEXHUYECKOM IIpOorpecce.

41. Koppo3ust METAJUIOB U CIOCOOBI 3aIUTHI OT KOPPO3HH.

42. neptHble uau 01aropoaHbIe Tasbl.

43. Poxnaroniyie cojaum — TajIOreHBbI.

44. VicTopus MIBEACKON CITUYKH.

45. Uctoprsi BOSHUKHOBEHHS M PA3BUTHS OPraHUYECKON XUMUMU.

46. XKusnb u nearenpHocth A.M. byTtiieposa.

47. Butaiusm M ero Kpax.

48. Ponp 0TEUECTBEHHBIX YYEHBIX B CTAHOBJICHUH M PA3BUTUU MUPOBOM OPraHMYECKON
XUMUH.

49. CoBpeMEHHBIE IIPEICTABICHUS O TEOPUN XUMUYECKOTO CTPOCHHS.

50. DKonOrnyecKre acreKThl UCIOIb30BAaHUS YTIEBOJOPOJIHOIO ChIPbS.

51. DkoHOMUYECKHE aCIEKThl MEXIYHAPOIHOTIO COTPYIHUYECTBA 10 UCIOJIb30BAHUIO
YTIEBOAOPOIHOIO CHIPHS.

52. Ucropus OTKpBITHS U pa3pabOTKU Ta30BbIX U HEPTSIHBIX MECTOPOXKICHUI B
Poccuiickon @enepanumu.

53. XuMmus yriaeBogopOIHOIO ChIpbs U MO Oynyiiast npodeccus.

54. YrineBoaopoHOE TOILIUBO, €TO BUAbI U HA3HAYCHHE.

55. CuHTeTnYeCKHE KayuyyKu: UCTOPHSI, MHOTOOOpa3ue U MEePCIEKTUBEI.

56. Pe3nHOTEXHNYECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHHUYECKOM IIPOrpeccee.
57. CBapo4HO€ IMTPOU3BOACTBO U POJIb XUMUU YTJIE€BOJIOPOIOB B HEM.

58. Hedpth u ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBITOJHOTO MEXIYHAPOIHOIO
COTPYIHUYECTBA.



4. YCJIOBUSA PEAJIN3AIIUU YYEBHOM JUCIUILIUHBI

4.1. MaTepuaJIbHO-TeXHUYECKOe o0ecnevyeHne y4eOHOi JUCHUIIJINHbBI

Peanuzanmst mporpaMMbl AUCITUTUTMHBI TPEOYET HATUYHS .

A) KaOunera xXumuu

Komrmekt mebenu aiist yaeGHOTO TIporiecca

OcHallleHHOCTh Y4e0HOTO KaOuHeTa:

MynbTUMeMIHOE 00O0PYAOBaHUE: TEPCOHANBHBIN KoMIbloTep - lmT. (mporeccop
IntelPenti-umE2140/512Mb/160Gb/CR/DVD+RW).

CpencTBa 00yuyeHUs: KOMIUIEKT Pa3/laTOYHOr0 MaTepualia, TaOJMIlbl U TUIaKaThl 10O
XUMUH, CTeH]1 Tabiuiia MeHieneeBa; Habop Mpe3eHTalui 1o pas3aenaM XUMHUH.

b) YueOnas naboparopus

Kommnekt mebenu asist yueOHOTo mpoliecca.

OcHallleHHOCTh Y4e0HOTO KaOuHeTa:

MyneTumenuitHoe 000pyloBaHUE: MNpPOeKTop MylbTuMmenuitHsli Sanyo PLC- XD
2600, nepenocnoi HoyTOyk Easynote TE 11 HC.

CpenactBa oOyueHus: BBITSOKHOM 1mikad, mKkad uist XUM. TOCYIbI, CTOJIbI
7ab0opaToOpHBIE C MOJIKAMU JIJISi XMM. PEAKTUBOB, CTOJBI C JIAOOPATOPHBIMU MOJKAMH,
mKad JUIsT XUM. PEaKTHBOB, BBIIPSAMUTENL dJekTpuueckoro Toka B-OIIE/,
ANIEKTPUUECKUE TUTMTKH, OaHs BOJSHAs, XMMHYECKas IOCYyJ/la, PEaKTHUBbBI, MeIIaiKa
MAarHUTHasl.

B) YueOHo-ncciienoBaTebCKas JJa00paTopusi — U3MepHUTEIbHAA

Kommnekt mebenu asist yueGHOTO mpolecca.

OcHalieHHOCTh Y4eOHOro KaOUHeTa:

CpenctBa o0yueHus: Bechbl dyekTpoHHble aHanuTudeckne AF - R 220 CE VIBRA;

7a00paTOpHBIN OMOPEAKTOPHBIM KOMIUIEKC MJii YCKOPEHHOTO KOMIIOCTUPOBAHUS U

nepepabOTKY; JlaMIia ¢ TIOJIBIM KaToaoM Ha AG; J1amma ¢ oM KatogoM Ha AL; medp

mydensHas MUMII-17Y3; npubdop pH 150 M; npubop pH 150M; pH-merp/uonomep

NI1JI-113; cTonsl nabopaTopHbIE, CTOJIBI XUMHUYECKUE.

IlepeyeHb JTUIEH3MOHHOTO MPOTPAMMHOI0 00eCeYeHHUsI:

— Microsoft Access (munen3ust NeIM123460);

Microsoft Office Standard (nmumen3us Ne66059532 OPEN 96044930ZZE1711);

— Microsoft Project Professional (umensus NeIM123460);

— Microsoft Visio Professional (nmumiensus NeIM123460);

— Microsoft Visual Studio Enterprise (munensus NeIM123460);

— Microsoft Windows Enterprise (mumensus NeIM123460);

— Arent Dr.Web (mumensus Ne QS34-HC7C-SD53-K5L.2);

— xomiuiekT TAPAHT-Macrep (nunensus Nel2-40272-000898);

— koMmruiekT [1O aJist pemeHus OCHOBHBIX MOJIb30BaTEILCKUX 3a/1a4y (CBOOOIHO pactp.
I10);

— cnpaBoyHas npaBoBas cuctema «KoucynbTanT [Imocy (koHTpakT Ne2025 CB 2 ot
04.12.2024r).



4.2. UudgopmannonHoe odecnevyeHre y4eOHOM TUCHUIIIMHBI

OcHoBHas u JOINOJIHUTCIIbHAA JIUTCpaTypa

B. B. Jlyauna. — 9-e usn., crep. — Mocksa : [Ipocsemenue, 2022. —
223 ¢. — ISBN 978-5-09-087938-5. — Tekct : anekTpoHHsbli // Jlanb :
AJIEKTPOHHO-OMOIMOTEUHAS cUcTeMa. URL:
https://e.lanbook.com/book/334901 Pexum nocrtyma: aBTOPU3.
I0JIb30BATEIEH.

TS

Ne KonunuectBo
/1 AK3EMILISIPOB,
CHHCOK UCIIOJIb3yeMOM JTUTEPATYPHI (neuamuvle uz0anus, 31eKmponHbie | UMEIONTUXCS B
uU30anus 3a nocieonue 5 nem) OuOIMOTEKE,
WJIA CChUIKA Ha
ObC
OCHOBHAA JIMTEPATYPA

1. |Iadopuensin, O. C. Xumus: 10-i knacc: 6a3oBblii yposenb : yuebnuk / O. C.| DieKTpOHHBIN
I'abpuensn, U. I'. Octpoymos, C. A. CinaakoB. — 6-e¢ u3a., ctep. — MockBa : pecypc
[Mpoceemenne, 2024, — 128 c¢. — ISBN 978-5-09-112176-6. — Tekcr :

ANIeKTPOHHEIN //  JlaHb 3NeKTPOHHO-OMOMMoTeunass cucrema. — URL:
https://e.lanbook.com/book/408671 Pexxum  gocrtyma: Ui aBTOPH3.
0JIb30BATENCH.

2. |I'adpmensin, O. C. Xumus: 11-i knacc: 6a3oBblii ypoenb : yuebnuk / O. C.| DieKTpOHHBIN
l'adpuensu, U. I'. Octpoymos, C. A. CraagkoB. — 6-e¢ u3g., crep. — MockBa : pecypc
IIpoceemenme, 2024. — 127 ¢. — ISBN 978-5-09-112177-3. — Tekcr .

ANEeKTPOHHBIN // JlaHb : 3JeKTpoHHO-OMOMMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/408668  Pexxum  gocryma: IUIE  aBTOpH3.
M0JIb30BATENECH.

JOIIOJIHUTEJIbHAS JIMTEPATYPA

1. |Epemun, B. B. Xumus: 10-i knacc: yriryOnénnsiid ypoBeHb : yueOnuk / B. B.| DiekTpoHHBII
Epemun, H. E. Ky3smenko, B. W. Tepenun [u ap.] ; mox pemaxiueir B. B. pecypc
Jlyaumra. — 10-e uzm., crep. — Mocksa : IIpocBemenune, 2023. — 446 c. —

ISBN 978-5-09-107226-6. — TekcT : 31eKTpOoHHBIN / JlaHb : 3JeKTPOHHO-
oubnunoreunas cucrema. — URL: https://e.lanbook.com/book/334892 Pexum
JOCTyNA: JUIS aBTOPHU3. TOJIb30BATEIICH.

2. |Epemun, B. B. Xumus: 11 xnacc: 6a30Bbiii ypoBeHb : yueOHUK / B. B.| DnexkrponHsiii

Epemun, H. E. Ky3pmenko, A. A. [Ipo3nos, B. B. JlynuH ; nox penakuueit pecypc




5. KOHTPOJIb Y OLIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOM
JAUCHUIIJIMHBI

KonTponb u oOnEHKa pe3yibTaTOB OCBOEHUS  y4e€OHOW  JUCLMILIMHBI
OCYILECTBIISIETCSl IpenoAaBaTesieM B (OpME TEKYIIEro KOHTPOJS YCIIEBAEMOCTH U
IIPOMEKYTOUHOMN aTTECTALMH.

[IpomexxyTOUHass arrecTalnus MMEET LENbI0 ONPENCIUTh CTEIEHb JOCTHKCHHMS
3aIUTAHMPOBAHHBIX PE3yJbTaTOB OOYYEHHs IO IWCLUUIUIMHE 32 MEpUOJ OO0y4YEeHUS.
dopma NpoMeKyTOUHOM aTTecTaluu - TudepeHIIMPOBaHHBIN 3a4eT.

Tekymuii KOHTPOJIb YCIEBAEMOCTH OCYILIECTBISETCA B IPOLIECCE ITPOBEIACHUS
NPAKTHUECKUX 3aHSITHH, OOECIeYMBAET OIICHMBAHHME XOJa OCBOCHUS TUCIUILIMHBL.
@opMBI TEKYIIEr0 KOHTPOJSA YCIEBAEMOCTH: TECTUPOBAHUE, YCTHBIA ONPOC, JOKIAN,
BBIIIOJIHEHHE W 3aluTa OOYy4YaroIIMMHUCS WHAMBUAYAJIbHBIX 3aJlaHUl, NPOEKTOB,
VICCJICIOBAHUM U JP.

No HaumenoBanue Tembl Pe3ynbTaThl DopMBbI KOHTPOJISI
(paznena) o0ydeHus 1o
JUCITUIUINHE
1. | Pazgen 1. OCHOBBI CTPOEHHUS BEILIECTBA. OK 01 TectupoBanue
OK 02 YCTHBIN onpoc
2. | Paznen 2. XuMuueckue peakuuu. OK 01 TectupoBanue
OK 04 YcTHbIi onpoc
KonTponbHas pabota
3. | Pazgen 3. Ctpoenue u CBOICTBa OK 01, OK 02 TectupoBanue
HEOPraHWYECKUX BEIIECTB. OK 04,T1IK 3.4 VYcTHbIi onpoc
KonTponbnas pabora
4. | Pazmen 4. Crpoenue u  cBoiictBa | OK 01, OK 02 | TectupoBanue
OpPraHUYECKUX BEIIIECTB. OK 04, Y CTHBIN Onpoc
IK 3.4, TIK 7.1 | KonTponbHas paboTa
5. | Pasnmen 5. Kunernueckue u OK 01, OK 02 TectupoBanue
TEPMOJIMHAMUYECKHUE 3akoHomepHoctu | [IK 3.4, TIK 7.1 | YcTHBIi omipoc
MPOTEKAHUsI XUMUYECKUX PEAKIUH.
6. | Paznmen 6. PacTBOpSI. OK 01, OK 02 | TectupoBaHnue
OK 07 YcTHbI# onpoc
K 3.4, 11K 7.1
7. | Paznen 7. Xumus B OBITY nu| OKOl,OKO02 | TecrupoBaHue
MIPOU3BOJACTBEHHOM JIESITENBHOCTH YEIOBEKA. OK 04, OK 07 YcTHBIi onpoc
MK 3.4, TIK 7.1

Kpurtepuu oneHuBaHus pPe3yJbTATOB O00y4YeHUS MO AMCIHUILUIMHE, IIKAJIA
OLIeHUBAHUSA

Kputepuu olicHUBaHUS:

- YCBOEHHE IIPOTPAaMMHOr0 TEOpeTHYeCKoro marepuana (o0beM 3HaHUH,
riyOnHa yCBOEHUS);

- YMEHHE W3JlaraTb MPOTPaMMHBIA Matepuaa (4eTKOCTh, TPAMOTHOCTH
U3JIOKCHHUS ~ MaTepuaja, TOYHOCTh MW TIOJHOTa BOCIPOM3BEICHUS y4eOHOTO
Marepuaa);

- YMEHUE MPUMEHSTh TEOPETUUECKHUE 3HAHUS Ha MPAKTHKE.
Ilkasia oLleHUBaHUS:
Pesynbratel cnaum nud@epeHIpoBaHHOIO 3ayeTa OLEHHUBAIOTCA IO IKaJe
«OTJIMYHO», «XOPOILO0Y, «yIOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIILHOY.




OrneHka «3auTE€HO» BBICTABISETCS OOYYarOIIeMycCsl, KOTOPhI WMEET 3HaHWUsI
OCHOBHOTO MaTepuaia, MPOSBISIET YMEHHE JIOTHYHO €ro u3jarath, XOTS MOXKET
JIOTyCKaTh HETOYHOCTH B W3JIOKCHUH MaTepuana, HEIOCTaTOYHO IpaBUIIbHBIE
(GOpMYyIMPOBKHU; YMEET B IIEJIOM MPUMEHSTH MOJYYCHHbIC 3HAHUS TPH BBITIOJTHECHUH
TUTIOBBIX TPAKTHUECKUX PAOOT, XOTSI MOXKET HCIBITHIBATh 3aTPYJHEHHUS TpPH HX
BBITIOJTHCHHH.

OrmeHka «OTJIMYHO» BBICTABIACTCS OOYyYarOMEMycCsi, KOTOPBIH TIIyOOKO u
MPOYHO YCBOWJI TPOTPAMMHBIA MaTepuall, MPOSBISET 3HAHUE OCHOBHOU U
JOTIOJTHUTEIFHOU JINTEPaTyphbl, TPAMOTHO, JIOTUYECKH CTPONWHO M apryMEHTHPOBAHO
u3JlaraeT MaTepual, JaeT MCYEPIBIBAIOIINE OTBETHl HA IMOCTABJICHHBIC BOMPOCHL. B
OTBETE TECHO YBSI3BIBACTCS TEOpUA C NPAKTUKOH, MPU ITOM OOydJaromuics He
3aTPyAHSIETCS C OTBETOM IPHU BUIOM3MECHCHHH 3aJaHUs, CBOOOIHO CIPAaBISETCS C
MPAKTUICCKUMHU 33 TaHHUSIMHU.

OneHka «XOpOIO» BBICTABIAETCS OOy4arolmleMycsi, TBEpPAO 3HAIOIIEMY
MPOrpaMMHBIM MaTepual, KOTOPBIM H3JIaraeT €ro rpaMOTHO M IO CYIIECTBY, HE
JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEW B OTBETE HA BOMPOC, MPABUIILHO MPUMEHSET
TEOPETUUYECKHUE TOJOXKEHUSI MPU PEHICHUH MPAKTUYECKUX BOMPOCOB M 3ajay, HE
UCIIBITHIBACT 3aTPYAHEHUN C OTBETAMH HA BOIIPOCHI.

OreHka «yJIOBJIETBOPUTEIHLHOY BBICTABISIETCS 00yJaroneMycsi, KOTOPbIi UMEET
3HAaHUS TOJBKO OCHOBHOTO MaTepuaia, HO HE YCBOWJ €ro JeTaleid, IOIMyCKaeT
HETOYHOCTH, HEJIOCTATOYHO TPaBUIbHBIC ()OPMYIUPOBKH, UCIIBITHIBACT 3aTPYTHCHUS
IIPY BBIMTOJTHEHUH TIPAKTHICCKUX padoT.

OreHKa «HEYTOBIECTBOPHUTEILHO» BBICTABIISIETCS 00yJaroneMycsi, KOTOPBIA HE
3HAE€T 3HAYUTEIHHOW YaCcTH MPOTPAMMHOIO MaTepHalia, JOMYCKAaeT CYIIeCTBECHHBIC
OIMOKHA, HEYBEPEHHO, C OOJBIMUMHU 3aTPYJHEHUSMU BBITIONHSICT TIPAKTHICCKUE
paboTHI.



JlonmoiHeHUs1 U MI3MEHEHMsI K pado4eil mporpaMMe Ha y4eOHBIH 1o/

JlomonHeHus: 1 U3MEHEHUs1 K paboueld mporpamMme Ha y4eOHbIN Toj 1o
JTUCHUTIITUHE

B pa6ouyto nmporpaMmy BHECEHBI CIEAYIOIINE U3MEHEHUS:

JlononHeHus: 1 U3MEHEHUsT B pabouel mporpamme oOcyxaeHsl Ha 3acenanuu [ILIK

« » 20 r. (mMpoToKoJ Ne ).

[Ipencenarens MK / /




