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1. OO6mas xapakTepucTuka padouei mporpaMmsbl 0011e00pa30BaATEILHOTO
y4eOHOro npeamMera

1.1. MecTo npeameTa B CTPYKType OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl

OO6meoOpazoBaTeNbHbI ~ y4eOHBIM  MpeAMET  «XUMHUS»  SBISETCA
00s3aTeNbHONM 4YacThiO 00I1€00pa30BaTENbHOIO IHUKIA 00pa30BaTEIbHOM
nporpammbl 1o creuuanbHocTH 09.02.07 MHpopManMoOHHBIE CHCTEMBI H
MIPOrpaMMUPOBAHHUE.

1.2.1lenu U mnjaHuUpyeMmble pe3yJbTaTbl OCBOCHUS O00I1e00pa30BaTEIBHOIO
npeameTa
1.2.1. Ilenp o611e006pa3oBaTEILHOTO MpPEeIMETa

OO011e00pa3oBaTeNIbHBI  YUCOHBIH MpeaMeT «XHUMHS» O00CCIeYrBaACT
dbopMupoBaHue y CTYJAEHTOB MPEACTABICHUS O XUMUUYECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYUYHONW KapTHUHBI MHpa KaK OCHOBBI NPHUHSTHS PEIICHUN B
KU3HEHHBIX W MPOU3BOJICTBEHHBIX CUTYaIlUSIX, OTBETCTBEHHOTO TMOBEJCHUS B
IIPUPOHOM Cpeze.

3anauu o011e00pa3oBaTeILHOrO yueOHOT0 MpeIMeTa:

1) chopMHpOBaTH TOHMMAaHHE 3aKOHOMEPHOCTEH  MpOTEKaHUSA
XUMUYECKHUX MTPOIIECCOB U SBJICHUI B OKPYKAIOIIEHN cpelie, UETOCTHOW HayYHOM
KapTUHBI MUpPA, B3aUMOCBSI3HU 1 B3aMMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pPa3BUTh YMEHUS COCTaBISATH (OPMYJIbl HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB, YPABHEHUS XUMHUUYECKHX pPEaKIUl, OOBICHITH X
CMBICJI, THTEPIPETUPOBATH PE3YJIbTATHl XUMHUECKUX SKCIIEPUMEHTOB,

3) chopMHpPOBaTh HABBIKU MPOBEACHHS MPOCTEHIINX XHUMHYECKUX
HKCIIEPUMEHTATBHBIX HCCJIEIOBAHUM C COOJIIOICHHEM MpaBUil OE30MacHOTro
oOpaleHus ¢ BEIIeCTBaMH U JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pPa3BUTh YMEHHUS UCIOJB30BaTh HH(POPMALUIO XHUMHYECKOTO
XapakKTepa U3 pa3iNuyHbIX UICTOYHUKOB;

5) chopMUpoBaTh yMEHHUS TPOTHO3MPOBATH IIOCICACTBUS CBOCH
JESTENHPHOCTH U XUMUYECKMX TMPUPOIHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX
MIPOLIECCOB;

6) chopMupoBaTh TOHUMAHHUE 3HAYMMOCTH JIOCTHKEHUH XUMHUYISCKOM
HAyK{ U TEXHOJIOTUH IS pa3BUTHS COIMAIIBHON M TIPOU3BOJICTBEHHOH cdhep.

1.2.2. TlnanupyemMble pe3yabTaThl OCBOEHUS 00111€00pa30BaTEIBLHOIO MPEeIMETa
B cootBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO
Ocob6oe 3HaueHue mNpeaMeT uMeeT Mpu (GOPMUPOBAHUU U PA3BUTUU
00IIHX U TPOPECCUOHATIBHBIX KOMITETECHIUMA:



Kon n
HauMCHOBaHUE
(dhopMupyeMbIX
KOMIETCHIMN

[Inanupyemsble pe3yabTaThl OCBOEHUS MTpeaMETa

Oobmue
(IMYHOCTHBIE, METANIPEAMETHBIE)

IIpenmerHbIE

OK 01. Bwibupatsb
CIOCOOBI  pellIeHHS
3a1a4
npohecCroHaIbHON
JEATETbHOCTH
MIPUMCHHUTEIILHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTi TPyA0BOro BOCIMTAHUS

- TOTOBHOCTb K TPY/y, OCO3HAHHUE IICHHOCTH
MacTepCTBa, TPYAOIIO0UE;

- TOTOBHOCTH K aKTHBHOU JCATCIIBHOCTU

TEXHOJIOTNYECKOM u COIMATEHOMN
HaIpaBJICHHOCTH, CIOCOOHOCTh
WHUIUAPOBATH, IJIAHUPOBATH "
CaMOCTOSITEIILHO BBITOJHATH TaKyIo
JIeATeIIbHOCTD;

- HHTEpeC K pa3inyHbIM  cdepam

poheCCUOHANBHOM IEITEIbHOCTH,
Osuagenue YHHBePCAIBLHBIMHU
NMO3HABATEILHBIMH 1€ CTBHSIMU:

a) 6a30BBIC JTOTUIECKUE NEHCTBHS:

- CaMOCTOSITEIIBHO (hopmynmpoBaTh
AKTYaJIM3UPOBAThH npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYILECTBEHHBINA IPU3HAK
WA

OCHOBAHUA JJIsL

KJIaCCU(UKAIIUH 1 0000IIECHHUS;

CpaBHEHUA,

- OTIPENETATE IEIH ACATCILHOCTH, 3aaBaTh
rmapaMeTphbl U KPUTEPUU UX TOCTHKCHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH u
MIPOTHUBOPEUHS B paccMaTpuBaeMbIX
SIBITCHIISIX

- BHOCHUTb KOPPEKTHUBHI B ACATEILHOCTD,
OLIEHNBATH pe3yapTaToB
[IEeJISIM, OIICHMBATh PHCKH TOCITIEICTBHM

COOTBCTCTBHC

JeSTELHOCTH,
- pa3BHBaTh KPEATUBHOE MBIIDICHUE TPH
PEIICHUN KU3HEHHBIX POOIIeM

0) 0a30BbIC HCCIICIOBATENbCKIE TEHCTBHS:

- BIIAZIETh HaBbIKaAMU yueOHO-
HCCIIEI0BATENbCKOM u MPOEKTHOU
JEATEIbHOCTH, HaBBIKAMH  pa3pelIeHus
pooIem;

- BbISABJIATH IPUYIUHHO-CIICACTBCHHBIC CBA3U
U aKTyaJIu3upoBaTb 3a/la4y, BbIABUTATH

TUIIOTE3y €€  pElIeHUs,  HaXOOWUThb
apryMeHTBl Ui JOKa3aTebCTBA CBOMX
YTBEP)KACHUH, 3a7aBaThb MapaMerpsl U
KPUTEPUHU PELICHHUS;

- aHATU3UpPOBaTh TIONYYEHHBIE B XOJE
peleHns 3a1ad pe3yabTaThl, KPUTHUECKU
OLIEHUBAaTh

nux JAOCTOBCPHOCTD,

- BJIAJIETh CUCTEMON XMMHYECKUX 3HAHHM,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATaIoIINe
MOHATUSL (XUMHUYECKUN JJIEMEHT, aToM,
3JICKTPOHHAsE 00OJI0YKa aTroma, s-, p-, d-
3JICKTPOHHBIC OpOUTAJIM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPUIIATETHLHOCTD, CTEIEeHb

OKHCJICHUS, XUMHUYECKasi CBs3b, MOJb,

MOJISIpHas Macca, MOJSIPHBIH  00beM,

VIJIEPOAHBIA  CKeneT, (yHKIHMOHAIbHAS
TpyMIa, paaukai, H30Mepus, H30MEepHl,
Pz,

KHCIIOPOI- 4§

TOMOJIOTHUYECKU I TOMOJIOTH,
YIJIEBOJIOPOIBI,
a30TcojiepKaIie
OMOTOTHYECKU
(yrmeBonpl,

HOJIUMED,

COCIMHCHUS,
aKTUBHLIE BeIleCTBa

KUPBI, OCNKH), MOHOMED,
CTPYKTYpHOE

BBICOKOMOJICKYJISAPHBIC

3BEHO,
COC/IMHECHUA,
KpHCTaJTYeCKast pererka, TUTIBI
XUMHYECKUX peaKknuil  (OKUCIUTEThHO-
BOCCTaHOBHTENBHBIC, 9K30-H
SHJIOTEPMUYECKUE,  PEaKIuu
obMeHa), pacTBop, 3JICKTPOJIHUTHI,

HEDJICKTPOJIMTEI,

HWOHHOI'O

INEKTPOIUTHIECKAS
JICCOITUAIIHS, OKHUCIIATEND,
BOCCTaHOBUTENb, CKOPOCTh XHUMHYECKOW
peaKInu, paBHOBECHE),
TEOPUU W 3aKOHBI (TEOPUS XUMHUYECKOTO

XUMHYCCKOC

CTPOEHMsI OpraHWYecKuX BemecTs A.M.
BytnepoBa, Teopus BIEKTPOIUTHYECKON
JccolMauu, nepuoandeckuii 3akon .M.
MeHnaeneeBa, 3aKOH COXPAaHEHUSI MAacchl),
3aKOHOMEPHOCTH, CHUMBOJIHMYECKUN S3BIK
XUMHH, (aKTOIIOTHUECKHE CBEICHUS O
CBOHMCTBaX, COCTaBe, IONYYCHUH U
0e30MacHOM HCIOJIb30BAHUH BAYKHEHIINX
HEOpraHUYeCKUX u

BCIICCTB B 6I>ITy n

OpraHMYeCKuX
MPaKTUYECKON
JEeSITEIbHOCTH YEeNIOBEKa;

- YMETh BBISIBIISITh XapaKTEpHbIE PU3HAKU
M B3aUMOCBSI3b HW3YUYCHHBIX IOHSTHH,
MPUMEHATh COOTBETCTBYIOIIME IOHSTHSA
IpU ONHCAaHUU CTPOEHUS M CBOWCTB
HEOPraHWYECKUX u OpPTaHUYECKUX
BEIIECTB M MX IPEBPALICHUH; BBIABIATH
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Kon n

[Inanupyemsble pe3yabTaThl OCBOEHUS MTpeaMETa

HaUMEHOBaHUE

(popmupyeMbIX Obmue [IpenmerHble

KOMIIETEHITH (IMYHOCTHBIE, METANIPEAMETHBIE)
MPOTHO3UPOBATh H3MEHEHHE B HOBBIX | B3aUMOCBSI3b XMMHUUYECKUX 3HAHUH C
YCIIOBUSX; MOHATUSIMUA U TPEACTABICHUSIMH IPYTUX
- yMeTh  TIEPCHOCHUTh  3HAHUS B | ECTECTBEHHOHAYYHBIX IIPEIMETOB;

MO3HABATEIBHYIO TPAKTHYECKYIO O00IacTH
KHU3HCACATCIBHOCTU,

- YMETb MHTCTPUPOBATH 3HAHUSA U3 PA3HBIX
MIPEMETHBIX 00JIacTei;

- BBIABUTaTb HOBBIC HJICH, HpeL[naraTb
OpI/IFI/IHaJ'H)HBIe IIoaX0Abl U peHIeHI/IH;

- CIIOCOOHOCTH HMX HCIIOIL30BAHUSA B

II03HABATEIbHOW U COLMAIIBHON ITPAKTUKE

- YMETh HCHOJB30BaTh HAWMEHOBAHUSA
XUMHUYECKUX COeJIMHEHU N
MEXYHAPOJIHOTO COI03a TEOPETUUECKON 1
NPUKIAJHOW XUMHM W  TPUBHUAJIbHbBIC
Ha3BaHUS BAXHEHUININX BEIIECTB (DTHIICH,
(enon,

KHCJIO0TA,

alleTUJIEH, TITHIIEPHH,
dhopmanbaerus,

[JIMLIAH, YrapHbId ras, YIVIEKMCIIBIA Tas,

YKCYCHast

aMMHaK, ramcHasd HW3BECThb, HEramcHas
cola H APYTUX),

COCTaBJIATH (POPMYJIBI HEOPTaHHUYECKUX U

HU3BECTh, IINTHCBAs

OpPraHn4€CKuX BCIICCTB, YpaBHCHUSA

XUMHYCCKHUX peaKHHﬁ, OOBSICHITHL HX

CMBICJI, IMOATBEPKIAATH XapaKTCPHBIC

XAMHWYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOLIMMHU JKCIEPUMEHTAMH U
3aNUCAMU YpaBHEHUI XUMHUYECKUX
peaKkIui;

- YMETh YCTaHaBJIMBATh NPUHALICKHOCTh
W3YYECHHBIX HEOPTraHUYECKUX u
OpraHUYECKUX BEIIECTB K ONPEICICHHBIM
rpynmaM  COEAUHEHUH,

XapaKTepH30BaTh WX COCTAB W BaXKHEUIIIHE

Kj1acCaM "

CBOICTBA; OINPENEIATh BUIBI XUMHICCKHX
CBsI3EH (xoBaneHTHAA, HOHHAas,

METaJUIM4ecKas,  BOAOPOAHAsS),  THIIBI
KPHUCTAJUTMYECKUX  PEIICTOK  BEIEeCTB;
KITacCH()UIMPOBATH XUMUYECKUE PEAKIINH;
- chopmupoBathb

XUMHUYECKOU

MPEACTaBICHUS: O
COCTaBIISIIOIIECH
€CTECTBEHHOHAYYHOU

KapTHHBl  MHpa,

poinu MO3HAHUU  SIBJICHUH

IpUpOAbl, B POPMUPOBAHNU MBILICHUS

XUMHHN B

KyJIBTYPbI JINUHOCTH, €€ QYHKIIHOHAIBHOH
rpaMOTHOCTH, HEOOXOIUMOH ISl PELICHUS
NPAaKTUYECKUX 3aJad M SKOJOIMYECKH
00OCHOBAaHHOI'O OTHOLICHUSI K CBOEMY
3JI0POBBIO M IPUPOIHON CPEAE;

- YME€Tb IPOBOIUTH  pacyersl IO
XUMHYECKUM (OpMYyJlaM U ypaBHEHUSIM
XUMHUYECKUX PEAKIMI C MCIOIB30BAHUEM

(I)I/I3I/I‘{€CKI/IX BCJIMYMH, XapaKTCPU3YIOLIINX




Kon n
HauMCHOBaHUE
(dhopMupyeMbIX
KOMIETCHIMN

[Inanupyemsble pe3yabTaThl OCBOEHUS MTpeaMETa

Oobmue
(IMYHOCTHBIE, METANIPEAMETHBIE)

IIpenmerHbIE

BEIIIECTBA C KOJMYECTBEHHOH CTOpPOHBI:
Macchl, o0beMa (HOpMajbHbBIE YCIOBHS)
rasos,

KOJIMYECTBA BC€IICCTBA,

HCIIOJB30BaTh CHUCTEMHBIC XHUMHUYCCKUC

3HAHWsSI A0S TpPUHATHA ~pEIleHUH B
KOHKDETHBIX  JXKM3HEHHBIX  CHTYallHsX,
CBSI3aHHBIX C  BENIECTBAMH W HX
pUMEHEHHEM
OK 02. HUcnonb3oBa | B o0macTm  HeHHOCTM  HAY4YHOIO | - YyMETb IUIAHUPOBATb U  BBIIOJHSATH
Tb COBPEMCHHBIC | fo3HaHUA: XUMHYECKUI SKCIIEPUMEHT (TIpeBpalieHns
cpenctsa  MOMCKA, | _chopMUpOBAHHOCTD MHPOBO33PEHHS, | OPraHMYECKHX BEIIECTB NPH HATPEBAHHH,
z?liggzi)eraunn 1 COOTBETCTBYIOIIIETO COBpeMeHHOM?'/ HOJIETLIGHI/IG STHJIEHA W W3y4YEHHE €ro
wHbOpMAITIH 41 | YPOBHIO PasBUTHs HAYKH W OOLICCTBEHHOM | CBOMCTB, ~KA4YeCTBEHHBIC pCAKUWH Ha
MH(OPMALMOHHBIE MIPaKTUKH, OCHOBAHHOTO HA JHAJIOTE | albJErujpl, Kpaxmal, YKCYCHYIO KHCIIOTY;
TEXHOJIOTUU Ui | KyJIbTyp, CHOCOOCTBYIOIIErO OCO3HAHHIO | JIeHaTypamnus OeTKOB INpH HarpeBaHWH,
BBITOJIHCHUSL ~ 33]1a4 | CBOEr'0 MecTa B IOJIUKYJIbTYPHOM MUPE; [[BETHbIE PEAKIMU OEJKOB; TPOBOJIUTH
nPO(EeCCHOHANBHOM | COBEpIICHCTBOBAHUE  SI3BIKOBOM W | PEaKIMM HOHHOTO OOMEHa, OIpeneysTh
JeATebHOCTH

YUTATENIbCKOW  KYJIbTYpPBl KakK CpEACTBa

B3aUMOJICUCTBUSL ~ MEXAY  JIOOBMH U
MTO3HAHMS MHDA;
- OCO3HaHUE [IEHHOCTH Hay4qHOU

ACATCIBHOCTH, T'OTOBHOCTH OCYILICCTBIIATH

MIPOCKTHYTO u HCCIIEIOBATEIBCKYIO
NESTENBHOCTh WHINBUIyaJIbHO U B TPYIIIIC;
OBnagenue YHUBEPCAJIBHBIMH
Y4eOHBIMH MO3HABATEJIbLHBIMH
JefiCTBUSAIMHU

B) paboTa ¢ mH(pOopMaIrei:

- BJIaCTh HaBbIKaMH TMOJIYy4YCHUA

nHbOpMaUM M3 HMCTOYHHUKOB

THIIOB,

pa3HbIX
CaMOCTOATENIBHO ~ OCYILLECTBIISTH

IIOWCK, AaHalW3, CHUCTEMAaTH3aLUI0 U
HHTEpIpeTauio UH(OOPMALUN Pa3InYHbIX
BHUJOB U (popM mpeacTaBiIeHus;

- CO3l1aBaTh TEKCTHI B pa3IMyHbIX hopMaTax
C y4YeToM Ha3HaueHHs HHQPOPMALUU U
LeneBon ayJIUTOPHH, BbIOMpas
ONTHUMAaJbHYI0 (OpMY TIpeACTaBIEHUS |
BU3YyaJIU3allu;

- OLICHUBATb JOCTOBEPHOCTH, JIETUTUMHOCTb
nH(pOpPMaLUH, €€ COOTBETCTBHE TPABOBBIM U
MOpaJIbHO-3THYECKUM HOpPMaM;

- UCIIOIb30BATh CpeAcTBa
WH(POPMALTUOHHBIX 1 KOMMYHHUKAIIMOHHBIX

KOrHUTHUBHBIX, KOMMYHHKATHBHBIX u

Ccpeny BOIHBIX PacTBOPOB, KadeCTBEHHEIC
peakuuu Ha cynbdar-, kapOoHAT- H
XJIOpUJ-aHUOHBI, HAa KATHOH aMMOHWUS;
pemaTh 3KCIEepUMEHTATbHBIE 3aadd 10

temaM "Meramie" u "Hemeramisr') B

COOTBETCTBHHM C TpPaBWIAMHA TEXHHUKH
OezomacHOocTH  TpW  OOpareHHH ¢
BEIIECTBAMU u 1abopaTOPHBIM
000pyIOBaHHEM; MIPENCTABIIATH
PE3yIBTATH XUMHYECKOT'0 IKCTIEPHUMEHTA B
dhopme 3aIUCH ypaBHEHUI
COOTBETCTBYIOILIUX peakuui u

(dbopMyIUpOBaTh BBHIBOJBI HA OCHOBE 3TUX
PE3yNbTaTOB,;

- yMETb QHAJU3UPOBATH XUMUYECKYIO
uHGOPMAINIO, TOIYyYaeMyld U3 Pa3HBIX
HCTOYHHKOB (cpencts MaccoOBOH

nHhopMmarin, cetb HTepHET U npyrue);

- BIAZeTh  OCHOBHLIMH  METOIaMU
HAYYHOTO [IO3HAHUS BEII[ECTB u
XUMHYECKUX  SIBJICHHH  (HAOJIIOICHHE,
U3MEpeHue, 9KCTIIEPUMEHT,
MOJICTTUPOBAHUE);

- yMeTh TMPOBOAUTH  pacuerbl IO

XUMHYECKUM (OpMYyJiaM U ypaBHEHUSIM
XUMHUYECKUX PEAKIMI C HCIOIBb30BaHUEM
($U3NUECKUX BEIMYUH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
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Kon n
HauMCHOBaHUE
(dhopMupyeMbIX
KOMIETCHIMN

[Inanupyemsble pe3yabTaThl OCBOEHUS MTpeaMETa

Oobmue
(IMYHOCTHBIE, METANIPEAMETHBIE)

IIpenmerHbIE

OpraHu3alMOHHBIX 3aJa4d C CO6J'I}OI[CHI/ICM

TpeOOBaHMIA SPrOHOMHMKH, TEXHUKH
6e30MacHOCTH, TUTHEHEI,
pecypcocoepexeHus, MPaBOBBIX u

STUYECKUX HOPM, HOPM HH(OpMAIMOHHON

Macchl, 0o0beMa (HOpMajbHbBIE YCIOBHS)

ra3os, KOJIMYECTBA BC€IICCTBA,
HCIIOJB30BaTh CHUCTCEMHBIC XHWUMHYCCKHC
3HaHUsA I

KOHKPETHBIX

NPUHATUS  PELICHUN B

KHN3HCHHBIX CUTyallusIx,

0€30I1aCHOCTH; CBSI3aHHBIX C  BeOIECTBAMH M HX
- BJAJeTh HAaBBIKAMU pACIIO3HABAHUS W | IPUMEHEHHEM
3ammThl wHGOpManuy, HH(pOpMaMOHHON
6e30MacHOCTH TUYHOCTH;
OK 04. DddextuBHo | - TOTOBHOCTH K CaMOpa3BUTHIO, | - YMETh IUIAaHUPOBATh U  BBINOJIHATH

B3aUMOJCHCTBOBATh
u paborath B
KOJJIEKTHBE "
KOMaHJIe

CaMOCTOSITEIILHOCTH M CaMOOIIPEICIICHHIO;
HaBBIKAMHU y4eOHO-

MPOEKTHON 51

- OBJIAJICHUE
HCCIIEA0BATEIHCKOM,
COLIMAIIBHOM JeATCIHLHOCTH,
OBnagenue
KOMMYHUKATUBHBIMH J1€iiCTBHSIMH

YHUBEPCATBbHBIMHA

0) coBMecTHas IeITENbHOCTE:
- IOHUMAaTh U UCITI0JIB30BaTh IIPEUMYIIIECTBA
KOMaHIIHOW ¥ MHAUBHAYAIBHON PabOTHI;

- MIPUHUMATH LEeIn COBMECTHOM
JIeITEIBLHOCTH, OpPraHU30BBLIBAThH 51
KOOPJIMHUPOBATH IeNCTBUS 110 ee

JIOCTHDKEHUIO: COCTABJIAThH IUIAH ICHCTBUH,
pacmpenensiTh PO C y4eTOM MHEHHUH
YYaCTHHKOB 00CyXaaTh
COBMECTHOH pabOTHI;

PE3YIbTAThI

- KOOPJIMHUPOBATh M BBINOIHATL paboOTy B
YCIOBUSIX PEATLHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOI'O B3aUMOCHCTBUS;

- OCYIIECTBIISTh IIO3UTHUBHOE
CTpaTErMYecKoe TOBEACHUE B Pa3IUYHBIX
CUTyallusX, TPOSBIATh TBOPYECTBO U
BOOOpakeHwe, ObITh HHUIIUATHBHBIM
OsJagenue YHUBEPCAILHBIMHA
PeryJasiTHBHBIMM J€fiCTBUSIMHU

T) IPUHSITHE CE0s U IPYTUX JIFOJIESH

- IPUHUMATh MOTHBBI i apTyMEHTHI JAPYTUX
JqrOfel TpuU  aHalM3e  Pe3yJIbTaTOB
IEATENBLHOCTH;

- TIPU3HABATh CBOE MPABO U MPABO JPYrHX
JIFOZel Ha OLIMOKH;

- pa3BHBaTh COCOOHOCTH TTOHUMATh MHP C

MO3ULIUHU APYTOro UYCIOBCKA

XUMHYECKUH SKCIIEPUMEHT (TIpeBpalieHns
OpPraHMYECKHX BEIIECTB MPH HarpeBaHUH,
MONydeHHe OJTUJIEHA W W3y4YeHHE €ro
CBOWCTB, KAaUeCTBEHHbIE pEAKIHH Ha
aJBAETU/IBI, KPaxMall, YKCYCHYIO KHUCIIOTY;
JleHaTypanyds OenKoB TNpW HarpeBaHUH,
[[BETHBIE pEAKIUU OEIKOB; TPOBOAWUTH
peaklii HOHHOTO OOMEHa, OINpeJelsiTh
Cpeny BOIHBIX PAacTBOPOB, KaueCTBEHHBIC
peakuuu Ha cynbdar-, kapOoOHAT- W
XJIOpUJ-aHUOHBI, HAa KATHOH aMMOHWUS;
pemaTs 3KCIEepUMEHTaJbHbIE 33/Ja4ud I10

temaM "Meramie" u "Hemeramisr') B

COOTBETCTBHHM C TpPaBWIAMHA TEXHHUKH
Oe3omacHOoCTH  TpW  OOpaIleHHH ¢
BEIIECTBAMU u 1abopaTOPHBIM
000pyTOBaHHEM; MIPENCTABIIATH
PE3yIBTATH XUMHYECKOT'0 IKCTIEPHUMEHTA B
dhopme 3aIUCH ypaBHEHUI
COOTBETCTBYIOILIUX peakuui u

(GbopMyIUpOBaTh BBHIBOJBI HA OCHOBE 3TUX
Pe3yJIbTaTOB




Kon n
HauMEHOBaHUE

[Inanupyemsble pe3yabTaThl OCBOEHUS MTpeaMETa

Oobmue
(popmupyeMbIX [IpenmerHble
KOMIIETEHITH (IMYHOCTHBIE, METANIPEAMETHBIE)
OK 07. | B o0J1acTH 3K0JOrM4€eCKOro BOCIUTAHUS: | - CcQOpMUpOBAaTH MpEACTABICHUS: O
ConeiictBoBath - chOpPMHUPOBAHHOCTHh  JKOJOTHUYECKOH | XUMHUYECKOH COCTaBJISIOIIEN
COXpaHCHHIO KYJBTYPBL, HOHMMaHHUE BIIMSHUS | ECTECTBEHHOHAYYHOW  KAapTHHBI ~ MHpA,
OKpYy’Karolei cpenpl, .
COLIMAJIbHO-OKOHOMUYCCKUX MPOLECCOB Ha | pOJIn XHUMHHU B IIO3HAHNU SABJICHUU
pecypcocOepeKeHUI0 . .
, TIPHMEHSTh 3HAHUS COCTOSHHEC TPUPONHOH H  COUHUAIBHOH | MPUPOJBI, B (HOPMUPOBAHUH MBIIIICHUS H
06 M3MeHenyu | CPEABl, OCO3HAHME IT100albHOr0 XapaKTepa | KyJbTyphl JMYHOCTH, €€ (PyHKIMOHAIBHOM
KJIMMaTa, NPUHIIMUIIBI SKOJOTHYCCKHUX Hp06ﬂeM; rpaMOTHOCTH, H606XOILI/IMOI71 I peUICHU A
OCPEKITUBOIO - IUIAHUPOBAaHMUE M  OCYIICCTBJICHHE | MPAKTUYECKHX 3aJa4 M SKOJIOTUYECKH
HIpOHU3BOJLCTBA, JIEHCTBUN B OKpYXaIOIel cpee Ha OCHOBE | 0OOCHOBAHHOTO OTHOIICHUS K CBOEMY
¢ pexTnBHO 3HaHUA Ielell  YCTOHUYMBOrO Ppa3BHUTHSA | 30POBBIO U IPUPOIHOI Cpee;
I EHCTBOBATH B
. YeJI0BEYEeCTBa; - YMETh co0mo1aTh npaBuIIa
YpE3BbIYauHBIX . . 6
CHTYAIHAX - AKTUBHOE  HENpUATHE  JICHCTBHUH, | SKOJOTHYECKU 1esecoobpazHoro
MIPUHOCAILMX BPEI OKPYXKAIOLIEH CpeLe; MOBeJeHNUs] B  OBITY W TPYIOBOH
- YMEHUEC MIPOrHO3UPOBATh | ACATCIBHOCTHU B LEIAX COXPAHCHUA CBOCT'O
HeOIaronpuATHbIE SKOJIOTMYECKHUE | 30POBbsl M OKPY)KAIOIIEH IMPUPOJHON
II0CIICACTBUA npeaAnpuHUMaEMbIX | CPEOBI; YUUTHEIBATH OIIaCHOCTH
JIEUCTBUH, IPENOTBPAILATh UX; BO3JICCTBUSI HAa JKUBBIE OpPraHU3MBbI
- paciinpeHue OIIbITa JACATCIBHOCTHU | ONPEACIICHHBIX BCIICCTB, ITIOHMMasA CMBICII
9KOJIOTMYECKON HalpaBJIEHHOCTH; MoKas3aTeisi MpeleIbHON  JTIOMyCTUMOMN
- OBIIaJICHUE HaBBIKAMHU y4eOHO- | KOHILIEHTPaLUuu
HCCIIEJIOBATENbCKOM, MPOEKTHON u
COIIMATIFHOM AEATETbHOCTH
MK 2.1. | OBaamenue YHUBEPCAIBLHBIMU | YMETh!
PaspaGatsiBaTh y4eOHbIMH NMO3HABATEJIbHBIMU | - aHAJIN3UPOBATH IIPOEKTHYIO u
TpeboBanus K| neiicreusiMu: TEXHHYECKYIO JTOKYMEHTAIIHIO;
MIPOrPaMMHBIM

MOIyJIIM Ha OCHOBE
aHaJIn3a MPOEKTHOMN U

0) 0a30BbIC HCCIIEIOBATENECKIE TEHCTBHS:
- CTaBUTHh U (HOPMYyITUPOBATH COOCTBEHHBIE
3a]1a4d B 00pa30BaTEIbHON JEITELHOCTH U

- IPOBOANTH CPABHUTENBHEIN aHAJIN3;
- pa3pabaTbIBaTh TECTOBBIE TAKETHl H

TeXHMIECKO TECTOBEIE CIIEHApUHU
JOKYMEHTAIlUH Ha | )XU3HCHHBIX CUTYallUuAX; 3HATh.
peaMer - CTaBUTh mTpoOJEMBI ¥  3aJadd, | - BUABl W BapHaHTHl HHTETPAI[MOHHBIX
B3aUMOJICHCTBH JIOMTYCKAIOIINE aThbTePHATUBHEIC PEIICHNS; | PEIeHHIT,
KOMITOHCHT. OBnanenue YHUBEPCATBHBIMH | - METOJIbl OPTaHU3AINN PaOOTHI B KOMaH/Ie
KOMMYHUKATHBHBIMH JISHCTBUSAMU:
0) coBMecTHas IeITEITbHOCTE:
- BBHIOMpaTh TEMATHUKy W  METOHBI
COBMECTHBIX JICHCTBUI C y4eTOM OOIINX
WHTEPECOB, M BO3MOXXHOCTEH KaXIoro
YJieHa KOJUIEKTHBA;
- OIICHMBATh KA4eCTBO CBOETO BKJIaNa U
KaXJOro0 YYacTHHKAa KOMAaHIIbI B OOIIUI
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUIM
K 5.7. | OBnagenune YHUBEPCAIBHBIMHA | YMETh:
[Tpoussomuth PeryJsiTUBHBIMHM /1€ CTBUSIMH - HCIOJB30BaTh METOABI W KPUTEPUU
OLICHKY 0) CaMOKOHTPOJIb: OLICHWBAaHUS TPEIMETHOW O00NacTH W
WH(POPMALTMOHHON
CHCTEMBI JUTSE




Kon n

[Inanupyemsble pe3yabTaThl OCBOEHUS MTpeaMETa

HauMEHOBaHUE
(popmupyeMbIX Obmue [IpenmerHble
KOMIIETEHITH (IMYHOCTHBIE, METANIPEAMETHBIE)
BBISIBJICHUS - JaBaTb OLEHKY HOBBIM CUTYyaIlUsIM, | METOJbI oTpeneneHus CTpaTeruu
BO3MOXXHOCTH €C | BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, | PA3BUTHUS;
MOACPHHU3ALNH OLIEHHBaTh  COOTBETCTBME  PE3yJIbTaTOB | 3HATH:
LEJIsIM; - cHcTeMbl  o0ecrieueHHsl  KadecTBa
- BIIQJETh HaBBIKAMM TI03HABATEIbHOM | IPOAYKIUU;
pedrekcrn Kak OCO3HAHWSI COBEpIIAEMBIX | -  METOIBl  KOHTPOJS  KadecTBa B

JIEUCTBUN M MBICIIUTEIBHBIX IIPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUI

COOTBECTCTBUU CO CTaHAapTaMU




2. CTpyKTypa u cofepkaHue 0011e00pa3oBaTesIbHOr0 y4eOHOTO IpeIMeTa

2.1. O6bem yueOHOro npeaMeTa 1 BUAbl yueOHOM paboThl

Bun yae6HOM paboThI

O0beM B yacax

O0BeM 00pa3zoBaTEIBHOM MPOTPaMMBbI Y4EOHOTO TIpeaMETa 78
B TOM YHUCJIC:

1. OcHOBHOE cofepKaHue 70
B TOM YHUCJIC:

TEOpPETHYECKOE 00yUueHue 36
IIPaKTUYIECKHUE 3aHATHUA 24
nabopaTOpHBIC 3aHATHUS 10
2. IlpodeccmoHasibHO  OPUEHTHPOBAHHOE  COJIEpKaHHWE  (CoAepKaHue 6

MPUKIIATHOTO MOTYJIS)

B TOM YHCIJIE:

TEOPETHYECKOE 00yUeHUe 2

MPAKTUYECKHUE 3aHITH 4

[Ipomexyrounas arrectanus B popme nuddepeHInpoBaHHOTO 3a4eTa 2




2.2. TemaTuueckui MiaH U coJiepkaHue 00111e00pa30BaTeIbHOTO IpeaMeTa

Konbr
KOMIIETEHIIU I
(dbopMupoBaHU
HaumenoBanue Coneprxanmne yueOHOTO MaTeprana u GOpMbI O6beMm 10 KOTOPBIX
pas3ziernoB u TeM OpraHu3aluy JeSITETLHOCTH CTYACHTOB 9acoB | CHOCOOCTBYeT

AIIEMEHT
IPOTPaMMBI

1 2 4

Pasnen 1. OcHOBBI CTpOo€HHUS BELECTBA

Tema 1.1. CopepxaHue yueOHOro Marepuasia OK 01.
Crpoenne atomoB | 1.CoBpeMenHas MOJIEJTh CTpOEHUS aToma.
XUMHYICCKUX 2.CuMBOMYECKUH  SI3BIK ~ XHUMUH.  XHUMHYECKUU
3JIEMEHTOB U JJIEMEHT.  OJJEKTpOHHas  KOH(pUIypauus  aToma.
npupoja 3.Knaccudukanuss XuMAYECKUX JIEMEHTOB (s-, p-, d-
XUMHYECKOU AJIEMEHTHI).

CBsI3U 4.BaneHTHBIE IIEKTPOHBI. BaneHTHOCTh. DJIEKTPOHHAS
npupoja XUMUYECKON CBSI3H.
DIIEKTPOOTPHUIIATETBHOCTb.

5.Buapl XuMu4Yeckoi CBSI3M (KOBaJCHTHAs, WOHHAs,
METaJUTMYecKasi, BOJOpPOAHAs) M  CHOCOOBI  ee
o0pa3zoBaHUsI.

\CRE N Fo ¥ (O}

B ToM yucie npakTH4eCKUX 3aHATHIA
1. Tlpaktuueckoe 3ansTue. «PemeHue 3amaHuil Ha 1
UCIOJIb30BAaHUE XUMHUYECKOW CHUMBOJIMKM W Ha3BaHUIl
COCIMHEHUN 10 HOMEHKIAType MEXyHapOIHOTO
COI03a TEOPETHMYECKOW U MPHUKIAJHOM XUMUH U
TPUBUAIBHBIX HA3BaHUH JIJIs1 COCTABIICHUSI XUMUYECKIX
¢bopMynn  BYXaTOMHBIX  COEIMHEHUH  (OKCHJIOB,
cynbua0B, THAPHAOB HU  T.OL) W JPYTHX
HEOPraHMYECKUX COCAMHEHUN OTICIBHBIX KIIACCOB».

2. IlpakTuyeckoe 3aHATHE. «YCTAHOBJEHUE CBSA3U 1
MEX1y CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
NEPUOJUYECKUM H3MEHEHHEM CBONCTB XHUMHYECKHUX
JJIEMEHTOB M WX COEIUHEHUH B COOTBETCTBUH C
noJio’kenueM Ileproanyueckoil cucTeMbl».

Tema 1.2. Coniepxanue yueOHOTO MaTepuana 2 OK 01.
He npenycMotpeHo - OK 02.
B ToM uncie npakTH4eCKUX 3aHATUN 2




[Tepuomnueckuii
3aKOH W TaOIuIa
J.1. MenneneeBa

1.Ilpaktuueckoe 3ansThe «PemieHne MpakTHKO-
OPUEHTHUPOBAHHBIX  TEOPETHMYECKUX 3aJlaHuil  Ha
XapaKTepHU3aLUI0 XUMHUYECKUX 3JIEMEHTOB
«Merammnyeckue / HEMETaUIMYECKUE CBOWCTBA,
AIEKTPOOTPUIIATEIFHOCTh XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHME C UX DJIJIGKTPOHHBIM CTPOCHHEM W
MOJIOKEHUEM B MEPUOANYECKON CHCTEME XUMHUUYECKHX
anemenToB .M. Menieneeray.

1.ITlepnognyeckast cucreMa XUMUYECKUX 3JIEMEHTOB
J.N. Menneneena.

2.®uznueckuit cmbica [lepuonnyeckoro 3akona JI.1.
Meneneesa.

3.3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHYECKUX
3JIEMEHTOB, 00pPa3yeMbIX UMHU MPOCTHIX M CIOKHBIX
BEIIIECTB B COOTBETCTBHUH C MOJIOKEHUEM XUMUUYECKOTO
anemMenTa B [lepuonyueckoit cucreme.
4.MupoBO33peHUECKOE 1 HAyYHOE 3HAUCHUE
[Tepnomnueckoro 3akona /.M. Menneneena.
[Iporno3ssr [I.1. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX DJIEMEHTOB.

Paszgen 2. Xumunyeckne peakuuu

Tema 2.1. Tumnel
XAMHUYECKUX
peakiui

Conepkanue yaeOHOro MaTepuaia

1.Knaccudukarus 1 TUITBI XAMAYECKUX PEAKITUN C
y4acTHEM HEOPraHUYECKUX BEIIECTB.

2.CocraBieHue ypaBHEHHI peakinii COeJMHEHHUS,
pa3noKeHus, 3aMellleHns, OOMeHa, B T.4. peaKkiuil
rOpeHUs], OKUCICHHSI-BOCCTAHOBIICHUSI.

3.YpaBHEHUSI OKHCIICHUSA-BOCCTAaHOBJIEHUA. CTEneHb
okucinenus.  Okucnurenb W BOCCTAHOBUTEIb.
CocraBieHne W ypaBHUBAaHUE  OKHUCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
6ananca. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE pEAKIIUU
B IpUpPOJAE, MPOU3BOJCTBEHHBIX Mpoleccax U
KU3ZHEJESATEIbHOCTH OPTraHU3MOB.

B Tom uncne INPAKTHUYICCKUX 3aHATHH

1. TIlpaktuueckoe 3aHstHe  «KomnuecTBeHHBIE
oTHOoNIeHUS B XUMHH. OCHOBHBIC KOJHYCCTBEHHBIE
3aKOHBl B XHMHUHU UM pacyeTbl 10 ypaBHEHUSIM
XUMHUYECKUX peakiuii. MoJib Kak eIuHUIAa KOJTUYECTBA
BellecTBa. MousipHass macca. 3aKOHBI COXpPaHEHHUS
Macchl U SJHEPrUU.

2. Ilpaktuueckoe 3aHsATHE «3aKOH  ABOraipo.
MounsipHblii 00beM ra3oB. OTHOCUTENbHAS TIOTHOCTH
ra3zoB. PacueTsl M0 ypaBHEHUSM XUMUYECKUX PEAKIIHi
C UCIOJIb30BaHWEM Macchl, 00beMa (HOpMalbHbIE
yCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA».

OK 01.

10




Tema 2.2.
DNEKTPOTUTHIECK
ast JUCCOLIHAIUS U
HOHHBIN 0OMeH

Conepxkanue yaeOHOro Marepuaia

1.Teopust 2IEKTPOTUTUUECKON AUCCOLIMALINH.

2.Wonsl.

3.DJ51eKTPOJINTHI, HEAIEKTPOJIUTHI.

4.Peakiuu moHHOoro obmeHa. CocraBiieHHe peakuuit
MOHHOTO OoOMeHa IMyTEM COCTABJICHUSA HUX IIOJHBIX U
COKpAICHHBIX HOHHBIX ypaBHeHHfI.
5.KucioTHO-OCHOBHBIE peakiuy.

6.3aaHus Ha COCTABJIEHNE NOHHBIX peaklui

B Tom uncie npaktuueckue U 1a00paToOpHbIE 3aHITHS

1.JIaGoparopHoe 3ansiTHE «TUITBI XUMUYECKUX
peaKuuii».

OK 01.
OK 04.

KonTtponsHas padota no reme «CTpoeHue BellecTBa U
XUMHWYCCKHUEC PCAKITUN».

OK 01.
OK 04.

Pasnen 3. Ctpoenu

€ M CBOICTBA HCOPraHNMYCCKUX BCIICCTB

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa 1
CTpOCHUE
HEOPraHUYECKUX
BEIICCTB

Coniepxanue yaeOHOTO MaTepuaia

1.Ilpeamer HEOPraHUYECKON XUMUU.
2.Knaccudukanms HEOPraHUYECKUX
3.ITpocCThI€ U CIIOKHBIE BEIIECTBA.
4.OCHOBHBIE KJIACCHI CIIOHBIX BEIIECTB (OKCH/IBI,
TUIAPOKCHIBI, KUCIOTHI, COJIH).

5.B3aumocBs3b HEOPraHUYECKUX BEIIECTB.
6.ArperaTHbie COCTOSTHUS BEIIECTBA.
7.Kpucrammueckue u aMopdHBIC BeIIeCTBA. THIIBI
KPUCTANTIMYECKUX PELIETOK (aToOMHas, MOJIEKYIsIpHas,
WOHHAs, MeTaJUTM4ecKas). 3aBUCUMOCTh (HU3UIECKUX
CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIMYECKOU
PEIIETKH.

8.3aBUCUMOCTb XMUMHUYECKOW aKTUBHOCTH BEIIECTB OT
BUJAa XMMHYECKOW CBS3M U THUIA KPUCTAJUIMYECKOM
PEILIETKH.

9.I1puunHbl MHOr00Opa3Hsi BEIECTB.

BEIICCTB.

B tom umcie IMPAKTHUICCKUX 3aHATUH

1. HpaKTI/I‘IeCKOG 3aHaTue «Pemienne IPAKTUICCKUX
3aJlaHUN  TIO0 KJ'IaCCI/I(bI/IKaI_II/II/I, HOMCHKJIAaTYypE U
XUMHUYCCKUM (bOpMyJ'IaM HCOPraHUMYCCKUX BCIICCTB
pa3MYHBIX KJIacCOB (YrapHbIM Ta3, YIJeKUCIBbIA ras,
dMMHaAK, 1 z[pyrnx): Ha3bIBaTb U COCTABJIATDH (bOpMy'J'IBI
XUMHUYCCKUX BCIICCTB, OMPCACIIATL IPUHAIJIC)KHOCTD K
KJIaccy».

2. HpaKTI/I‘{eCKOG 3aHsaTue «PemeHne MMPaKTUICCKUX
3aJ]aHui  TIO0 KJ'IaCCI/ICI)I/IKaI_II/II/I, HOMCHKJIAaTYypE U
XUMHUYCCKUM (bOpMyHaM HCOPraHN4YCCKUX BCILICCTB
Pa3JINYHBIX KJIACCOB (rameHa;I N3BCCThb, HCramliCHas
HU3BCCTh, IIUTHBCBAA COJa U z[pyrHX): Ha3bIBaTb H
COCTaBJIATh (bOpMyJ'IBI XUMHUYCCKHUX BCIIICCTB,
ONPpCACIIATh MPUHATJICIKHOCTD K KIIACCY».
1.HOM€HKJ’IaTypa HCOPraHNYCCKUX BCIICCTB: HA3BAHUC
BEIIECTBA UCXOIS U3 UX XUMUYECKOU (I)OpMYJ'IBI nim
COCTAaBJICHUE XUMUYECKOMN (I)OpMy.IIBI HCXO0Jd U3

OK 01.
OK 02.
IIK 2.1.
IIK 5.7.

11




Ha3BaHMs BellecTBa 1o MexayHapoaHoil (MIOITAK)
WJIY TPUBUAIBHOM HOMEHKJIATYpE.

2.icToyHuKkn XHMMUYECKOH uHpopManuu (CpencTs
MaccoBoil mH(popmarmu, cetb MHTEpHET U apyrue).
3.Ilouck uHpOpMAITUN o Ha3BaHUSM,
UICHTH(PHUKATOPAM, CTPYKTYPHBIM (OpMYyIIam.

Tema 3.2.
dusnko-
XUMHUYCCKHUEC
CBOMCTBA
HEOPraHU4EeCKUX
BEIIECTB

Conepkanue yaeOHOro MaTepuaia

Metamnel.  OOmue  (u3nueckne ©W  XUMHYECKUE
cBoiictBa MerauioB. CrocoObl MoJydeHUs. 3HaAUEHUE
METAJUIOB ¥ HEMETAIOB B MPHPOJE |
KHU3HENEATSIIFHOCTH  YEJOBEKa M OPraHW3MOB.
Kopposust MeTayuioB: BHABI KOPPO3HH, CIIOCOOBI
3alIUTHl METAJIOB OT KOPPO3HUH.

Hemeramnel. OOmume Qusnyueckue W XUMHUYECKHE
CBOMCTBAa  HEMETAJIOB. Tunuunbie CBOWCTBA
HemetaioB IV— VII rpynn. Knaccudukauus u
HOMEHKJIaTypa COCMHEHU N HEMETAJUIOB.
KpyroBopoTsl GMOTEHHBIX 2JIEMEHTOB B IIPUPO/IE.

XnuMudeckre CBOMCTBA OCHOBHBIX KJ1acCOB
HEOPraHMYECKHX BEMIeCTB (OKCHUIOB, THIPOKCHUIOB,
KHCJIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B U3MECHEHHH
CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX COCTUHEHUH,
BBICIIIMX OKCUJOB U TUAPOKCUIOB.

B ToM yncie npakTH4eCKUX 3aHATHI

1. Ilpaktudeckoe 3ansaTHe «CocTaBieHUE YpaBHEHUU
XUMHUYECKUX PEaKIUi C y4aCTHEM MPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: META/VIOB U HEMETaJUIOB;
OKCHJOB METAJUIOB, HEMETauIoB U aM(pOTEpHBIX
JJIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAaHHMU U
aM(pOTEepHBIX THUAPOKCUAOB; HEOPraHMYECKHUX COJIEH,
XapaKTEePU3YIOIINX UX CBOHUCTBA».

2. Ilpaktuueckoe 3ansTue «PelleHne MNpaKTUKO-
OpUEHTUPOBAaHHBIX TEOPETUYECKMX  3aJaHuil  Ha
CBOMCTBa, COCTaB, IOJy4eHHEe U  Oe3omacHoe
UCIOJIb30BaHNE BAKHEHIIIMX HEOPraHMYECKUX BEIIECTB
B OBITY U IPAKTHUECKOMN AESITEITbHOCTH YEJIOBEKa».

OK 01.
OK 02.
IIK 2.1.
IIK 5.7.

Tema 3.3.
Nnentudukanus
HEOPraHUYECKUX
BEIIECTB
KonTponpHas
pabora 2

CopnepxaHnue yueOHOro Marepuala

He npenycMoTtpeno

B Tom uncine IMPAKTHYCCKUX U J'Ia60paTOpHI>IX 3aHATHI

1.  Jlaboparopuoe  3ausitue  «UMaentuduxamnms
HEOPraHUYECKUX BEUIECTBY.

KontponsHast  pabora mo  Teme: «CBoiicTBa
HEOPraHUYECKUX BELIECTB».

OK 01.
OK 02.
OK 04.

Pazgen 4, CTpOCHI/Ie U CBOMCTBa OpraHnvYCCKUX BCUICCTB

30

\ CopepxaHue yueOHOT0O MaTepralia

OK 01.

12




Tema 4.1.
Knaccuduxanmus,
CTpOCHHE U
HOMEHKJIATypa
OpPraHMYCCKUX
BEIIICCTB

1.IlosiBEeHME U pa3BUTHE OPTaHUYECKON XUMUM KaK
Hayku. [Ipeamer opranndeckoit xumun. Mecro u
3HAYEHUE OPTaHNYECKOU XUMHUU B CUCTEME
€CTECTBEHHBIX HayK.

2.XUMHUYECKOE CTPOECHHE KaK MOPSAOK COEIUHEHUS
aTOMOB B MOJIEKYJ€ COIVIACHO WX BaJIEHTHOCTH.
3.OCHOBHBIE  IIOJIOKEHUS TEOPHUM  XMMHUYECKOTO
CTPOCHUSA OPraHUYECKUX COCIMHEHU I AM.
bytnepoBa.  YriepoaHblil  CKEJIET  OpPraHUYECKOM
MOJIEKYJIBI.

4.3aBUCHMOCTb CBOMCTB BEILECTB OT XHUMHYECKOIO
CTpOEeHUs MoJieKy. M3omepus u n30Mephl.

S5.IlonsitTue o ¢yHKUMOHANBHOM Tpymnme. Paaukar.
[puHMns! KJ1acCU(pUKauu OpraHUYEeCcKUuX
COCIMHEHU M.

6.MexnyHapoaHas HOMEHKJIATypa W NPHUHLIMIIBI
HOMEHKJIaTypbl OPraHUYECKUX COEAUHEHUN.
7.Ilonsitue 00  a3oTcoAepIKalIUX  COCTUHEHUSX,
OMOJIOTMYECKH aKTUBHBIX BellecTBax (YrieBojax,
Kupax, Oenkax W Jip.), BBICOKOMOJEKYISPHBIX
COoeMHEHUs X (MOHOMEp, TMOJUMEpP, CTPYKTypHOE
3BEHO).

B TOM uncne npakTu4ecKux 3aHATUN

1. [IpakTrueckoe 3aHATHE «Homenknarypa
OpraHMYECKUX COEAMHEHHUH OTIENbHBIX KJIacCOB
(HachIlIeHHbIE, HEHACBHILIEHHbIE K apoMaTUYEeCKue
yTJI€BOJAOPObI, CIIUPTHI, PEHOJIbI, aJTbACTUIbI, KETOHBI,
KapOOHOBBIE KHCIIOTHI U JIP.)».

2. Tlpaktuueckoe 3aHsTHE «COCTAaBJICHHE IOJTHBIX H
COKpAIEHHBIX CTPYKTYPHBIX (DOpPMYN OpraHHYecKuxX
BEIIECTB OT/JEJIbHBIX KJIACCOB, UCMOJb3Ys UX Ha3BaHUS
[0 CHUCTEeMAaTHYEeCKOM M TPUBHAJIBLHON HOMEHKIIAType
(3THUIEH, alleTHIICH, TIIHIepUH, GeHo, hopMalibaerusl,
YKCyCHasi KHCJIOTa, TJIMIHH). PacueTel mpocTrenmieit
(GhopMynbl  OpraHMYecKOM MOJIEKYJbI, HCXOAd U3
AJIIEMEHTHOTO cocTaBa (B %)».

IIK 2.1.
IIK 5.7.

Copnepxanue yueOHOro Marepuala
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Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHHI

1.®OU3UKO-XMMHYECKUE  CBOMCTBA  OPraHMYECKHUX
COCIMHEHUN  OTACNBbHBIX KJIAacCOB (0COOEHHOCTU
KiIaccu(UKalMi M HOMEHKJIATyphl BHYTPH KJacca,
TOMOJIOTHYECKUH psA U oOmast Gopmyna; U30MEpHs;
(¢u3nueckue  CBOWCTBA; XHMHUYECKHE  CBOICTBA,
CIIOCOOBI TIOJTYICHHUS ):

—  OpedenbHble  YIVIEBOJOPOAbI  (IKaHbl U
nuKiIoankanel). [opeHue wMeraHa Kak OJMH U3
OCHOBHBIX MCTOYHHMKOB TEILJIa B MPOMBIIUIEHHOCTH U
OBITY.

2.CBoiicTBa MPUPOIHBIX YIIIEBOJAOPOIOB, HAXOKIACHHUE
B NIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpezenbHble (AJIKEHbl, AJKUHbI WU aJKaJWEHBI.
3.T'openue arneTusIeHa KaK HMCTOYHUK
BBICOKOTEMIIEPATYPHOTO IIJIAMEHHM JUISl CBAPKHU U PE3KU
METaJlJIOB.

- aApOMaTUYECKUE YIIIEBOJOPO/IbI

1.Kucnoponconepxamue coeauHeHUsl (CIUPTBI U
(heHoJIbI, KapOOHOBBIE KUCIOTHI U 3(DUPHI, AIbAETUIIBI U
KETOHBI, )KUPBI, YTIEBOIbI).

2.IIpakTnueckoe IIPUMEHEHUE JTUJICHTJIMKOJISA,
ruIepuna, Gperona.

3.Ilpumenenue  gopmanpaeruaa, — areTalbICTH/a,
YKCYCHOM KHCITOTHI.

4 Mblla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT.
Moromue cBoiicTBa MELIA.

1.A30oTconepxarniue COEIUHEHUA (amuHBI U
AMUHOKHCIIOTBI, OCJIKH).

2.BBICOKOMOJNIEKYIISIPHBIC COSTMHEHUS (CHHTETUUECKHE
1 OMOJIOTHYECKH-aKTHBHBIC).

3.Monowmep, MoJIMMeEp, CTPYKTYpPHOE 3BEHO.
4. TTomumepusanus JTHJIEHA Kak OCHOBHOE€
HaIlpaBJICHUE €ro UCIIOJIb30BaHUS.

5.I'enetrnueckas CBsI3b MEXIY KJIACCAMH OPTaHUYECKHUX
COEIUHEHU.

B Tom uncrne IPAKTUYCCKUX U Ha60paT0pHLIX 3aHATHI

OK 02.
OK 04.
IIK 2.1.
IIK 5.7.
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1. Ilpaktuueckoe 3anstHe «CBOWCTBA OPraHUYECKHX
COCIMHEHUN OTIENbHBIX KJIACCOB (TpUBHAIbHAS U
MEXIYHapOHAs HOMEHKJIAaTypa, XUMHUYECKHE
CBOMCTBA, CIIOCOOBI MOTYYEHUS): TIPEIeIbHbIC (ATKaHbI
U IIMKJIOAJIKAHBI), HEMPEICIbHbIC (AIKEHBI, aJKUHBI U
QIKAJMEHBI) U aPOMATHYECKHUE YTIIEBOIOPOIbI, CIIUPTHI
¥ PCHOJIBI, KapOOHOBBIE KUCIIOTHI ¥ 3(DUPHI, aThACTHIbI
u KCTOHEI, aAMHHEI i AMHHOKUCJIOTHI,
BBICOKOMOJICKYJISIDHBIE ~ COCAMHEHHUS. 3agaHusi Ha
COCTaBJICHUE YPABHEHHUM XHMHUYECKHX PEAKIUd C
YYaCTUEM OPraHWYECKUX BEIIECTB HAa OCHOBAHUU HUX
COCTaBa M CTPOCHUS».

2. [Ilpaktuueckoe 3ansitue «CoCTaBIE€HHUE CXEM
peakuuii (B TOM 4HcIe MO MPEAIOKEHHBIM [IETIOYKaM
MpeBpaIieHui),  XapaKTePU3YIOIHUX  XUMUYECKHE
CBOMCTBA OpPraHUYECKUX COCIUHEHUW OTACIIbHBIX
KJIacCOB, CMOCOOBI HX TMOJYy4YEeHUST W Ha3BaHHE
OPraHMYEeCKUX COCAMHEHUM 10 TPUBHAIBHON WIIH
MEXIYHAPOJHOM CHUCTEMAaTUYECKOW HOMEHKIIATYPE.
Pemenne MPAKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHU Ha CBOMCTBA OPraHUYECKHX
COEIUHEHNN OTAEIIBLHBIX KJIACCOB».

3.JlabopatopHoe 3aHsATHE «[IpeBpaienus
OpPraHMYECKHX BEIIECTB ITPU HArPEBAHUN.

Tema 4.3.
Nnentudukanus
OpPraHNYECKUX
BEIIECTB, X
3HAYEHHE U
MIPUMEHEHHE B
OBLITOBOI U
MTPOU3BOJICTBEHHO
U IeATEIHLHOCTH
YyeJI0BEKa

Conepxannie yueOHOTO MaTepuaa

1.buooprannueckne coenuHeHusa. llpumenenue u
OMOJIOTHYEeCcKast poJib YIIIeBOJIOB.

2.0kucneHne yriieBoJ0B — UCTOYHUK HEPIHH KHUBBIX
OpraHu3MOB.

3.00mactu npyUMeHEeHUsI aMUHOKHCIIOT.
4.IlpeBpamienus OelKOB MHUIIM B  OpPraHu3Me.
5.buonornveckue GyHKIUHA OCITKOB.

6.buonornueckue GyHKIIUN KUPOB.

7.Posib OpraHMyecKkod XMMHH B pEHICHUH TPoOJieM
MUIIEBON OE30MaCHOCTH.

1.Posib opraHuydeckoil XMMUU B PEIICHUU MPOOIeM
JHEPreTU4ecKoi  0e30macHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3JaHUU HOBBIX MAaTEPHUAIOB, HOBBIX
UCTOYHUKOB JHEPruM (JIbTEPHATHBHBIC HCTOYHHKH
SHEPTHH).

2.0macHOCTh BO3JCUCTBUS Ha IKUBBIE OPraHU3MBI
OPraHMYeCKUX  BEIIECTB  OTAETBHBIX  KJIAcCOB
(YrI1eBoI0pOIbl, CIIUPTHI, (DEHOIIBI, XJTOPOPTaHUYECKUE
MPOU3BOJIHBIC, ABJETUIBI U JP.), CMBICT MOKa3aTems
IPEJENbHO JOMyCTUMOM KOHIICHTPAIIHH.

B ToMm uncne nabopaTopHbIX 3aHATHIA

1.JJabopatopHoe 3aHATHE «UnenTudukanus
OpPraHUYECKUX COCIMHEHHM OTAEIbHBIX KIaCCOB)»

OK 01.
OK 02.
OK 04.
IIK 2.1.
IIK 5.7.
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KonrtponpHast pabora mo paszumeny: «CrpoeHue WU
CBOMCTBA OPraHMYECKUX BEIIECTB.

Paznen 5. Kunernueckue u TEpMOJAMHAMHYECKHE 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKITUN

Tema 5.1

Cognepkanue y4eOHOro MaTepuasa

CxopocTb
XUMHUYCCKUX
peaKiui.
XHUMUYECKOE
paBHOBECHE

1.CxopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX
(GakTOpOB:  TPUPOABI  PEATHPYIOUINX  BEIIECTB,
KOHIICHTPALMHU PEarupyroNIiNX BEIIECTB, TEMIIEPATYPHI
Y TUIOIAU PEAKLIMOHHOW OBEPXHOCTH.

2.TemnoBbie 3PPEKTh XUMHUSCKUX peaKInid. DK30-U
SHAO0TEPMHUUYECKUE, PEAKIINH

3.00paTUuMOCTh peaKIHil.

4. XuMHUECKOE€ paBHOBECHE M €ro CMEIIEHUE MOJ
NEMCTBHEM pa3iMyYHBIX (PaKTOpOB (KOHLEHTpAIUs
peareHToB WM MPOAYKTOB PpEaKlMH, JIaBJICHHE,
TeMIeparypa) Uil CO3JaHHUsS ONTHMAJbHBIX YCIOBUH
MPOTEKAHHSI XUMUYECKUX MTPOIIECCOB.

5.Ipunnun Jle llarense.

B TOM 4ncne npakTU4eCKuX 3aHATHN

1. Ilpaktnueckoe 3aHsATHE «PeleHne NPAKTUKO-
OpUEHTUPOBAaHHBIX 3aJlaHUNl Ha aHanu3 (aKTOpOB,
BIUSIOIIMX Ha HW3MEHEHHE CKOPOCTH XHUMHYECKON
peakuuu, B T.4. € TO3MIMHA  SKOJIOTHYECKU
1esecoo0pa3Horo TMOBEJACHUS B OBITY W TPYIOBOM
NEeSITEIbHOCTH B LIEISIX COXPAHEHHS CBOETO 3710POBbA U
OKpY)Karolel NpUPOTHON CPEBI».

2. Ilpaktuueckoe 3ansTue «PelieHne MOpakTUKO-
OpPUEHTUPOBAHHBIX 3a/JaHUI HA MPUMEHEHHE PUHIUTIA
Jle-lllatenpe Ui HAXOXKJEHUS  HaIpaBlICHUS
CMEIIICHUS PABHOBECUSI XUMUYECKOM PEaKINK U aHAIN3
(akTOpOB, BIMSIONIUX HA CMEIIEHUE XHUMHYECKOTO
paBHOBECHS».

OK 01.
OK 02.
IIK 2.1.
IIK 5.7.

Paznen 6. PactBopbl

o

Tema 6.1.

Copepxanue yueOHOro Marepuaia

IlonsTue o
pacTBopax

1.PactBopeHne kak (PU3UKO-XUMUYECKUI TMpoIiiecc.
2.PacTBOpBI.

3.Cnoco6bl MIPUTOTOBJIEHUS pacTBOpOB.
PactBOpuUMOCTE.

4.MaccoBasi 7011 pacTBOPEHHOro BemiecTBa. CMbICT
MOKa3aTelsl MPeebHO JI0NYCTUMONW KOHIIEHTPALUU U
€ro  HUCIOJIb30BaHME B  OLIEHKE 3KOJIOTHYECKOU
0€30I1aCHOCTH.

S.1IpaBuna 9KOJIOTUYECKHU 1enecoo0pa3Horo
MOBE/ICHUS B OBITY U TPYIOBOIl AESITENFHOCTH B IENAX
COXpaHEHHUsT CBOErO0 3J0pPOBb U  OKpYXarolleu
NPUPOJHOM CpeJibl; OTACHOCTh BO3JEHCTBUSA HA KUBBIE
OpraHU3Mbl ONPEIETICHHBIX BEILIECTB.

6.Penienne MpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJlaHUNl Ha PACTBOPHI, HCIOJIb3yeMble B OBITOBON W
MIPOU3BOJICTBEHHOMN JESTEILHOCTH YEIOBEKA.

B toMm umcie MMPaKTUYCCKUX 3aHATUH

OK 01.
OK 02.
OK 07.
IIK 2.1.
IIK 5.7.
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Tema 6.2.
Wccnenopanue
CBOMCTB
pacTBOpOB

Conepixanue yaeOHOTO MaTepuaia

He npenycmotpeno

B ToMm uncne nabopaTopHBIX 3aHATHI

1.JIaGopaTtopHoe 3aHsTHE «IIpurorosienue
PacTBOPOBY.

OK 01.
OK 02.
OK 04.
IIK 2.1.
IK 5.7.

Paznmen 7.11IpodeccrnoHambHO-OpUEHTHPOBAHHOE COJIEpIKaHUE (CoJepKaHue
MIPUKJIATHOTO MOJTYJIS)

Tema 7.1. Xumus B
OBITY U
MPOMU3BOJICTBEHHO
W IeATENbHOCTH
YeJIoBeKa

Conepkanue yqaeOHOTO MaTepuaia

1.HoBeiimme OOCTMIKEHUS XUMHUYECKOW HAyKu |
XUMUYECKON TEXHOJIOTUH.

2.Pomp xumMuu B 00€CIEUEHHU JKOJIOTUYECKOM,
SHEPreTHYecKON U MUILEBOM 0€301acHOCTH, Pa3BUTUU
MEUIINHBI.

3.IlpaBuna moucka W aHaluM3a  XUMHYECKOUN
nH(pOpMallUK U3 Pa3IMYHbIX UCTOYHMKOB (HaydHas U
yueOHO-Hay4yHasi JMTepaTypa, CpeicTBa MacCcOBOMU
nHpopmanuu, cetb HTEpHET).

B TOM 4ncie npakTH4ecKux 3aHATUN

1. IlpakTueckoe 3ansatue «llonck n aHanm3 KeMcoB o
MPUMEHEHUH XHMUYECKUX BEIIECTB M TEXHOJOTHH ¢
ydgeToM Oyaymied mpogecCHOHAIBHON EATeIbHOCTH
[0 TeMaM: BaXKHEHINe CTPOUTEIbHbIE MaTepHabl,
KOHCTPYKIIMOHHBIE ~MaTepuaibl, Kpacku, CTEeKJO,
KepaMuKa, MaTepuanbl Jjs DJICKTPOHUKHU, HaHO
MaTepuanbl, TEKCTWJIbHbIE BOJIOKHA, HCTOYHUKHU
SHEpPruM, OpraHudyeckhue U MHUHEpaIbHbIE YAOOpEHUs,
JIEKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMUS».

2. [IpakTnueckoe  3aHsTHE: «IIpencraBnenue
pe3yNbTaTOB pelleHus: KeicoB B (popMe MUHU-IOKIAAA
C npe3eHTauuein”

OK 01.
OK 02.
OK 04.
OK 07.
IIK 2.1.
IK 5.7.

[Tpomexxyrounas arrectanus (auddepeHIInPOBaHHBINA 3a4eT)

Bcero

78
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3. VYcnoBus peanuzalnud MOpPOrpaMMbl  001I€00pa30BATENBHOTO YU4E€OHOTO

npeaMeTa

3.1. MarepuanbHO-TEXHUYECKOE 0OOecIeueHre

Jl1s1 peanu3anuu MporpaMmbl 001e00pa3oBaTEILHOTO MpeaMeTa
JOJIKHBI OBITh MPEYCMOTPEHBI CIICIIHAIbHBIC TTOMEIICHHS: YICOHBIN KaOUHET
XHMHH.

O6opynoBanue yuyeOHOTO KaOuHeTa (HAIJISIAHBIE TMOCOOUsS): HaOOPbI
IIAPOCTEP’KHEBBIX MOJIETICH MOJIEKYJ, MOJENH KPUCTAIUTMUECKUX PEIIETOK,
KOJIJICKIIUU TPOCTHIX M CJOXKHBIX BEIIECTB W/WIM KOJJICKIIUH IOJIMMEPOB;
KOJIJICKITUSI TOPHBIX TMOPOJ W MHHEpaIoB, Ta0nmia MeHueneeBa, ydeOHbIC
bunbMbIL, M(POBBIE 00pa30BATEIbHBIE PECYPCHI.

Texnuueckne cpencrtBa OOyudeHHs: KOMIIBIOTEp C  YCTpOWCTBaMu
BOCIIPOU3BEACHUS 3BYKa, NPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OSKPAHOM,

MYJII)TI/IMG,I[I/IIZHEIH A0CKa, YKa3Ka-IpEe3CHTCP AJIA HpGSGHTaHI/Iﬁ.
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3.2. HudopmanmonHoe odbecrneueHre pean3aluy IporpaMmMbl

1. IleyaTHblC U3IAHUST:

1. INa6puensn, O.C. Xumus. TexHomorudeckuit mpoduiib: yueo. ais
CTYIECHTOB yupexaeHuit cpea.mpod.odpazoanus / O.C. 'abpuensiy,
N.T".OctpoymoB. — M. :O0pa3oBaTeIbHO-U3/1aTEIbCKUN IIEHTP «AKaJIeMUsI,
2024. - 304 c.

2. AHndunorenora, M. B. Xumwus: yuyeOHUK U TPAKTHUKYM JJISI CPEIHETO
npodeccuonanpbHoro ob6pazoBanusi / U. B. Andunorenosa, A. B. baGkos,
B. A. IlonikoB. — 2-e u3x., ucnp. u gon. — Mockpa: U3gatensctBo FOpaiir,
2023. — 291 c¢. — (IIpodeccuonanbroe obpazoBanme). — ISBN 978-5-534-
11719-6. — Tekct: snekTpoHHbI // ObOpaszoBarenbHas miatgopma FOpaiT
[catiT]. — URL: https://urait.ru/bcode/513807 (nara ob6pamienus: 03.04.2024).

3. [Meromuxuna, H. A. OOmas xumus: yueOHuk qis1 cno / H. A.
[leromxuna, JI. B. MunaeBckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.
— ISBN 978-5-8114-6897-3. — TekcT: 31eKTpoHHBIN // JlaHb: 3JIEKTPOHHO-
oumbmmoreunas cuctemMa. — URL: https://e.lanbook.com/book/165824 (mata
obpamenusi: 03.04.2024). — Pexum qocTyma: ajis aBTOpU3. TOJIb30BaTeNeH.

+. Huxonbckuii, A.b. Xumus: ydyeOHUK W TMPaAKTUKYM JJISI CPEIHETO
npodeccuonaibHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3., nepepad. m gon. — MockBa: M3parenscTBo FOpaiit, 2023. — 507 ¢c. —
(ITpodeccuonanpHoe obpazoBanme). — ISBN 978-5-534-01209-5. — Tekcr:
anekTpoHHbI // OOpa3zoBatenbHas miatdgopma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/513537 (mara oopamenus: 03.04.2024).

5. XuMus: y4eOHUK IJIsi CpeaHero MpodecCHOHAIBHOTO 0o0pa3oBaHUs /
10. A. Jle6enes, I'. H. ®aneeB, A. M. I'onmy6es, B. H. lllanosan; mox oOmiei
penakmuenn I'. H. ®aneeBa. — 2-e¢ wm3m., mnepepad. u  jgom. — MockBsa:
NzparenscTBO Opaiir, 2023. — 431 c. — (ITpodbeccumonanpHOE
obOpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT: 5>IeKTpOHHBIA //
O6pa3oBarenbHas miatdopma FOpaiirt [caliT]. — URL:
https://urait.ru/bcode/513073 (mata oopamenus: 03.04.2024).

2. JIONIOJTHUTEIbHBIE UCTOYHUKU
1. T'ycea, E. B. Xumusa qns CIIO: yue6HO-MeToquueckoe nocooue / E. B.

I'yceBa, M. P. 3uranmuna, J[. . Kynukosa. — Kazans: KHUTY, 2019. — 168
c. — ISBN 978-5-7882-2792-4. — TekcT: 31eKTpOHHBIH // JIaHb: 3EeKTPOHHO-
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oubmmoreunas cucrtemMa. — URL: https://e.lanbook.com/book/196096 (mata
oOpamenusi: 03.04.2024). — PexuM qocTymna: i aBTOpU3. MOJIb30BaTENEH.

2. Yepnukosa, H. FO. Xumus B 10CTyIHOM U3JI0KEHUH: Y4EOHOE ITOcoOue st
cno / H. FO. YUepnukoBa. — 2-e u3f., crep. — Cankr-IletepOypr: Jlans, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Tekct: 3nexktponHblii // JlaHb:
AIEKTPOHHO-OUOIMOTEUHAs cucTema. — URL.:
https://e.lanbook.com/book/195532 (nata o6pamenus: 03.04.2024). — Pexum
JocTyna: JAJisk aBTOPU3. MOJIb30BaTEIEH.

3. IlleBuuipina, JI. B. Xumus: yue6Hoe nocobue / JI. B. llleBuunpina, A. U.
AnapneB. — Hosocubupck: HI'TVY, 2017. — 92 c. — ISBN 978-5-7782-3345-
— TekcT: anekTpoHHbIH // JlaHb: 37eKTpOHHO-0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (nara o6pamenus: 03.04.2024). — Pexum
J0cTyna: JAJisk aBTOPU3. MOJIb30BaTEIIEH.

4. bnuunos, JI. H. Xumus: yueonuk aiist CI10 / JI. H. biunos, U. JI. Tlepdunosa,
T. B. CokonoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c.
— ISBN 978-5-8114-7904-7. — TekcT: 21neKTpoHHbIN // JlaHb: 3JE€KTPOHHO-
oubmmoreunas cucrtema. — URL: https://e.lanbook.com/book/167183 (mata
obpamenusi: 03.04.2024). — Pexum qocTyma: ajis aBTOpU3. TOJIb30BaTENEH.

5. Uepnukona, H. FO. Pemraem 3a1aun o XuMHUM CaMOCTOSITENILHO (C OTBETaMHU
u pemenusimu) / H. FO. Yepnukosa, E. B. MemepskoBa. — 2-e u3f., ctep. —
Cankr-IletepOypr: Jlanp, 2024. — 330 c. — ISBN 978-5-507-45904-9. —
Texcr: snexkTponHblit // Jlanb: 3nekTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/291209 (nara o6pamenus: 03.04.2024). — Pexum
J0cTyna: JAJis aBTOPU3. MOJIb30BaTEIeH.

6. Pesnukos, B. A. COopHUK 3a71a4 U YIIPAKHEHHUH 1T0 OPTaHUYECKON XUMUU /
B. A. Pe3nukoB. — 3-e u3f., crep. — Cankr-IletepOypr: Jlans, 2024. — 336 c.
— ISBN 978-5-507-46011-3. — TekcT: 3neKkTpoHHBIH // JlaHb: 3JI€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/293012 (nata
obpamenus: 03.04.2024). — PexxuM qocTyma: ajisg aBTOPU3. TOJIb30BaTEIIeH.

3. DIeKTpOHHBIE U3aHUS

1. hvsh.ru — XKypnan «Xumus B mKome».

2. https://postnauka.ru/themes/chemistry — 1eKuuu o XMMHH Ha cCalTe
IToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)
Hay4Ho-niomymsipHbIid TPOEKT «DIEMEHTHI OOJBIION HayKny» ((PU3HKa, XUMHSI,
MaTeMaTHKa, aCTPOHOMUS, HAYKH O KU3HU, Hayku o 3emJe). HoBocTu Hayku,
KHUTH, HAYYHO-TIONYJIAPHbIE CTAThH, JIEKIIUU, SHIUKIIOMEIHH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nIonTyJsipHOTO KypHana «llorenmman». Xypnan usgaércs ¢ 2005
r., ¢ 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4HO-OIYJISIPHOTO KypHana «XUMUs U )KU3HbY. JKypHan uznaércs ¢
1965 r.
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5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITas 2MeKTpoHHAs OMOIMoTeKa XuMuyeckoro noprana «Chemnety,
COJICPKUT yueOHbIe U HHGOPMAIMOHHBIE MaTepUalbl 1JIs MIKOJIbHUKOB U
yuurtenei. B Hell MOKHO HalTH y4eOHUKH 110 OOLIeH U HEOPraHUYECKOU
XUMUHU, OPraHUYECKON XUMUHU, MyJIbTUMEIUaMaTEPUaIIbl, a TAKXKE 3a]1a4u
XUMUYECKUX OJUMITHAJ C PEIICHUSIMHU, 3a/1a4l BCTYMUTEIHHBIX SK3aMEHOB JJIsI
aOUTYpPUEHTOB.

6. http://eotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
HNudopmarmonnsie MaTepraibl 00 ouMnuanax: MoCKOBCKON rOpOICKOM,
Bceepoccuiickon, Menaeneesckoii, MexxayHapoasou. [Ipusenens 3anauu
TEOPETHUYECKUX U IKCTIEPUMEHTATIBLHBIX TYPOB, TOAPOOHBIE PEIICHUS, CTUCKU U
doTorpadun nodenuTeneu.

7. http://eotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cuctema JUCTAHIIMOHHOTO O0YYEHUsI, HAallpaBJICHHAs B MIEPBYIO ouepeh Ha
MOJTOTOBKY K OJIMMITHAaM BCEX YPOBHEH — OT IIKOJIBHBIX J10
MexayHapoaaoi. CalT COEP>KUT OIPOMHOE KOJIMUECTBO 3a71a4,
CTPYIIIUPOBAHHBIX KaK IO T€MaM, Tak ¥ 10 ojiuMnuaaam. [1o BceM OCHOBHBIM
paszesiaM XMMHH TPUBEEH TEOPETUUCCKUIM MaTepral U pa300paHbl pelieHUs
TUIIOBBIX 3aj1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Toptan no HanoTexHosorusiM. OCHOBHAS 11€J1b — pa3BUTHE 00pPa30BaHUs B
00J1aCTH HAHOTEXHOJIOTHUM U MOATOTOBKA K MHTEPHET-OJIMMITHAJIE T10
HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBoyHast nuHGOpMAIUS 0 XUMUYECKUX DJIEMEHTaX U X
CBOMCTBaxX (Ha aHTJIMMCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

Pycckosi3puHbIN CalT O CBOMCTBAX XUMHUYECKUX JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepdeckuii cailT oHJIaiiH-00pa30BaHUs, COASPKUT MHOTO HHTEPECHBIX
o0pa3oBaTeIbHBIX KYPCOB M BHICOICKIIUN TSI IIKOJIBHUKOB, CTYICHTOB H
yuutenen. ECTb HECKOIBKO KypCOB 110 XMMUHU.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblil aBTOPUTETHBIN B MUPE XUMUHU
WH(OPMAITMOHHBIA HHTEPHET-pECypc (CalT TIATHBIN).

13. http://www.organic-chemistry.org/

[TopTan o opraHM4YeCcKON XMMHUU Ha aHTJIUMCKOM SI3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XUMUH: KJITACCHUECKHE YICOHUKH, CIPABOYHUKH, SHIIUKIIONEINH,
MOUCK OPraHUYECKUX U HEOPTraHUYECKUX PEAKIUi, COCTaBICHUE YPABHEHUI
peaKIuu.

15. http://orgchemlab.com/

CailT, noCBAIEHHBIN TPaKTUUECKOI paboTe B labopaTopuu
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4.

KoHTpoib W OIEHKa pe3yJabTaTOB OCBOCHUS O00IIE00pa30BaTEIHLHOIO

npeaMera

KoHTponp W olleHKa pacKphIBalOTCA Yepe3 IUCUUIUIMHAPHBIE pPE3YJbTaThl,

YCBOEHHBIE 3HAHUS U MPUOOPETEHHBIE 00yUaIOIIMMCs YMEHHUS, HAalPaBJICHHbBIC
Ha (opMupoBaHHe OOITUX U TPOPECCHOHATBEHBIX KOMITETCHITUN

Oo0wmas/npodeccnonaibHas Paznen/Tema THun oeHOYHBIX MepONPHUATHIA
KOMIIETeHIIUS
OK 01. Pasnen 1 - OIICHKA TECTOBBIX 3aJJaHUM;
Tema 1.1 - OIICHKA MPaKTHYECKUX 3aHATHI;
OK 01. Pasnen 1 - OIICHKA TECTOBBIX 3aJaHUH;
OK 02. Tema 1.2 - OIICHKA NPAKTUYECKHUX 3aHATHIA;
OK 01. Pazgen 2 - OIIEHKA MPAKTUICCKHUX 3aHSATHI;
OK 04. Tema 2.1
OK 0I. Pazgen 2 - OIIEHKA MPAKTUICCKHUX 3aHSATHI;
OK 04. Tema 2.2 - OLIEHKA BBITIOJHEHU S JTAOOPaTOPHBIX 3aHATHII;
- KOHTPOJIbHAs paboTa Mo TemMe
OK 01. Pazgen 3 - OII€HKA TECTOBBIX 3aJaHUH;
IIK 2.1. Tema 3.1 - OLICHKA NPAKTUYECKHUX 3aHATHI;
IIK 5.7.
OK 01. Pa3gen 3 - OII€HKA TECTOBBIX 3aJaHUM;
OK 02. Tema 3.2 - OLICHKA NPAKTUYECKHUX 3aHATHI;
IIK 2.1.
IIK 5.7.
OK 01. Paznen 3 - OIICHKA BBITIOJIHCHHUS JTA0OPATOPHBIX 3aHITHH;
OK 02. Tema 3.3 - KOHTPOJIbHAs paboTa 1o TemMe
OK 04.
OK 01. Pazmen 4 - OIIEHKA MPaKTUYECKUX 3aHSATHH;
HK 2.1. Tema 4.1 - OLIEHKA Pe3yJIbTaTOB YCTHHIX OTBETOB;
IIK 5.7.
OK 01. Pa3znmen 4 - OIIEHKA MPAKTUYECKUX 3aHSITUH;
OK 02. Tema 4.2 - OIICHKA BBITIOJIHCHHUS JTA0OPATOPHBIX 3aHITHHA;
OK 04.
IIK 2.1.
IIK 5.7.
OK 01. Paznen 4 - OLICHKA IPaKTUKO-OPUEHTHUPOBAHHBIX 3a1aHUII;
OK 02. Tema 4.3 - OLIEHKA BBITIOJIHEHHS JTa00PATOPHBIX 3aHATHIA;
OK 04. - KOHTpOJIbHasl paboTa Mo TeMe
IIK 2.1.
IIK 5.7.
OK 01. Pazgen 5 - OLICHKA IPAaKTUYECKUX 3aHATHUM;
OK 02. Tema 5.1 - OLICHKA Pe3yJbTAaTOB YCTHBIX OTBETOB;
IIK 2.1.
IIK 5.7.
OK 01. Pazgen 6 - OLICHKA MIPaKTUKO-OPUEHTHUPOBAHHBIX 3a1aHUI;
OK 02.
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IIK 2.1. Tema 6.1 - OLICHKA PE3yJIbTaTOB YCTHBIX OTBETOB;
K 5.7.

OK 01. Pa3nen 6 - OLIEHKA PE3YIbTaTOB YCTHBIX OTBETOB;
OK 04. Tema 6.1 - OIICHKA BBITIOJHEHUS JJAOOPATOPHBIX 3aHATHI;
K 2.1.

K 5.7.

[IpodeccrnoHaIbHO OPHEHTUPOBAHHOE COJIEPIKAHHE

OK 01. Pa3zgen 7 - 3aIInATa Keica;

OK 02. Tema 7.1 - nudepeHIPOBaHHBIN 3aUeT

OK 04. ddep P

OK 07.

[IK 2.1.

K 5.7.
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