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1. O6mras xapakTepucTuka padboueit mporpaMmsbl 001Ie00pa30BaATEIHLHOTO
y4eOHOro npeamMera

1.1. Mecto npenmMera B CTPYKTYpe OCHOBHOM 00pa30BaTEIbHON MpOrpaMMBbl

OO6meoOpa3oBaTeNbHbI ~ y4eOHBIM  MpeAMET «XUMHUS»  SBISETCA
00s3aTeNbHONM 4YacThi0 00I1€00pa30BaTENbHOIO IUKIA 00pa30BaTEIbHOM
nporpammbl 1o creuuranbHocTH 09.02.07 MHpopManvoOHHBIE CHCTEMBI H
MIPOrpaMMUPOBAHHUE.

1.2.1lenn w maHUpyeMbIe pPE3yJIbTaThl OCBOCHHUSI 00I€00pa30BaTEIHLHOTO
npeameTa
1.2.1. [lenwb 061Ie00pa3oBaTEILHOTO MPEIMETa

OO6mieo6pa3oBaTeIbHbIN  YUEOHBIM MpeaMeT «XUMHS» 00ecredynBacT
GopMUpOBaHUE y CTYACHTOB MPEACTABICHUS O XUMHUYECKOW COCTaBIISIONICH
€CTCCTBCHHO-HAYYHOW KapTHUHBI MHpa KaK OCHOBbI TPHHSTHS PCIICHUNA B
’KU3HCHHBIX W TIPOU3BOJICTBCHHBIX CHUTYaIlUsAX, OTBETCTBEHHOTO TOBCJCHUS B
IIPUPOJHOM Cpene.

3anauu o011e00pa30BaTEILHOTO YyUeOHOTO MpeIMeTa:

1) chopMHUpOBaTH TOHMMAaHHE 3aKOHOMEPHOCTEH  MpOTEKaHUSA
XUMHYECKUX MTPOLIECCOB U SABJICHUM B OKpYXKaIOIEH cpefie, IeTOCTHON HayYHOM
KapTUHBI MUPA, B3AaUMOCBSI3U U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pPa3BUTh YMEHUS COCTaBISATH (OPMYJIbl HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB, YPAaBHEHUS XUMHUUYECKHX pPEaKIUl, OOBICHITH X
CMBICII, UHTEPIPETUPOBATH PE3yIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMHUpOBaTh HABBIKA MPOBEACHHUS MPOCTEHIINX XHUMHYECKUX
AKCIIEPUMEHTATBHBIX HCCJIEIOBAHUM C COOJIIOICHHEM MpaBUil 0E30MacHOTro
oOpaleHus ¢ BEIIeCTBAaMH M JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pPa3BUTh YMEHHUS UCIOJB30BaTh HH(POPMALUIO XHUMHYECKOTO
XapakTepa U3 pa3InIHbIX HICTOYHUKOB;

5) chopMHUpOBaTh YMEHHS TPOTHO3UPOBATH TIOCIEJCTBUS CBOCH
JESTENHbHOCTH U XUMUYECKHX TPUPOIHBIX, OBITOBBIX M TMPOU3BOJICTBEHHBIX
MPOILIECCOB;

6) chopMHUpOBaTh MTOHUMAHUE 3HAYUMOCTH JTIOCTHKCHUI XHMHYECKOM
HAyK{ U TEXHOJIOTUH IS pa3BUTHS COIMAIBEHON M TPOU3BOJICTBEHHOH cdhep.

1.2.2. TInanupyembie pe3yibTaThl OCBOCHHSI 00IIe00pa30BaTEIHLHOTO peIMeTa
B cootBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe ®PI'OC COO
Ocob6oe 3HaueHue MNpeaMeT uUMeeT Mpu (GOPMUPOBAHUU U PA3BUTUU
00IIKX U TPOPECCUOHATIBHBIX KOMITETCHIUMA:



Kon n
HauMCHOBaHUE
(dhopMHpyeMbIX
KOMIETCHIUN

[Inanupyemsble pe3yiabTaThl OCBOEHUS MTpeaMETa

Oobmue
(IMYHOCTHBIE, METANIPEAMETHBIEC)

IIpenmerHbIE

OK 01. Bribupats
CIOCOOBI  pelleHHS
3a1ad
npohecCroHaIbHON
JeATETbHOCTH
MMPUMCHHUTEIILHO K
pa3IUYHBIM
KOHTEKCTaM

B yacTi TpyA0BOr0 BOCIMTAHMS

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

- TOTOBHOCTH K aKTHBHOU JCATCIIBHOCTU

TEXHOJIOTNYECKOM u COIMATEHOMN
HalpaBJICHHOCTH, CHOCOOHOCTh
WHUIIUAPOBATH, IJIAHUPOBATH H
CaMOCTOSITEIILHO BBITOJTHATH TaKyIo
JIeATeIIbHOCTD;

- HHTEpeC K pa3In4HbIM  cdepam

poheCCUOHANBHOM IEITEIbHOCTH,
Osuagenue YHHUBePCAIBLHBIMHU
NMO3HABATEILHBIMH 1€l CTBHSIMU:

a) 6a30BBIC JTOTUIECKUE NEHCTBHS:

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

- YCTaHaBJIMBATh CYILECTBEHHBINA IPU3HAK
WA

OCHOBAaHUA JJIsL

KJIacCU(pHUKAIIUH 1 0000IIECHHUS;

CpaBHEHUA,

- OIIPENETATE IEH ACITCILHOCTH, 3aaBaTh
rmapaMeTphl U KPUTEPUN WX TOCTHIKCHUS,

- BBISIBIISITH 3aKOHOMEPHOCTH u
MIPOTHUBOPEUHS B paccMaTpuBaeMbIX
SIBIICHUSIX;

- BHOCHUTb KOPPEKTHUBHI B ACATEILHOCTD,
OLIEHNBATH pe3yabTaToB
[IeJISM, OIICHMBATh PHCKH TOCITIEICTBHI

COOTBCTCTBHC

JeSTELHOCTH,
- pa3BHBaTh KPEATHBHOE MBIIDICHUE TPU
pEIICHUHN KU3HEHHBIX TPOOIIeM

0) 0a30BbIC HCCIICIOBATEIbCKIE TEHCTBHS:

- BIIAZIETh HaBBIKAMU yueOHO-
HCCIIEI0BATENbCKOM u MPOEKTHOU
JEATEIIbHOCTH, HaBBIKAMH  pa3pelIeHus
pooIem;

- BbIABJIAATH IPUYIUHHO-CIICACTBCHHBIC CBA3U
U aKTyaJlu3upoBaTb 3a/lady, BbIABUTATH

TUIIOTE€3y €€  pelIeHUs,  HaXOOWUThb
apryMeHTBl Ui JOKa3aTelbCTBa CBOUX
YTBEP)KACHUH, 3a7aBaThb MapaMerpsl U
KPUTEPUU PELICHHUS;

- aHAIU3UPOBATh TIONYYEHHBIE B XOJE
peleHns 3afadu pe3yabTaThl, KPUTHUECKU
OLIEHUBATh

nx AOCTOBCPHOCTD,

- BIIQJIETh CUCTEMON XMMHMUYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIATaloIIne
MOHATUSL (XUMHUYECKUN JJIEMEHT, aToM,
JJIEKTPpOHHAss 0000YKa aroma, s-, p-, d-
3JICKTPOHHBIC OpOUTAJIM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATETHLHOCTD, CTEIEeHb

OKHCJICHUS, XHUMHUYECKasi CBs3b, MOJb,

MOJSIpHas Macca, MOJSIPHBIH  00beM,

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

KUCIIOPO/I- 4§

TOMOJIOTHUYECKU I TOMOJIOTH,
YIJIEBOJIOPOIBI,
a30TcojiepKaIiue
OMOIOTHYECKU
(yrmeBonpl,

HOJIUMED,

COCIUHCHUS,
aKTUBHLIE BeIleCTBa

KUPBI, OCNKH), MOHOMED,
CTPYKTYpHOE

BBICOKOMOJICKYJISAPHBIC

3BEHO,
COC/IMHEHUS,
KpHCTaTYeCKast pererka, TUTIBI
XUMHYECKUX peaknuii  (OKUCIUTEThHO-
BOCCTaHOBHTENBHBIC, 9K30-U
SHJIOTEPMUYECKUE,  PEaKIuu
obMeHa), pacTBop, BJICKTPOJIUTEHI,

HEDJICKTPOJIMTEI,

HWOHHOI'O

INEKTPOIUTHIECKAS
JICCOITUAITHS, OKHUCIIATEND,
BOCCTAHOBUTENb, CKOPOCTh XHUMHYECKOW
peaKInu, paBHOBECHE),
TEOPUU W 3aKOHBI (TEOPUS XUMHUYECKOTO

XUMHYCCKOC

CTPOEHMsI OpraHWYecKuX BemecTs A.M.
BytnepoBa, Teopus BIEKTPOIUTHYECKON
JIccoLMaIuu, nepuoandeckuii 3akon .M.
MeHnpaeneeBa, 3aKOH COXPaHEHHs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIHMYECKUH S3BIK
XUMHH, (aKTOIIOTHUECKHE CBEICHUS O
CBOIMCTBaX, COCTaBe, IONYYCHUH U
0e30MacHOM HCIOJIb30BAHUH BAYKHEHIINX
HEOpraHUYeCKUX u

BCIICCTB B 6I>ITy n

OpraHUYeCKuX
MPaKTUYECKOU
JEATEIbHOCTH YeIOBEKa;

- YMETh BBISBIISITH XapaKTePHbIE IPU3HAKH
M B3aUMOCBSI3b HW3YUYCHHBIX IOHSTHH,
MPUMEHATh COOTBETCTBYIOIIME MOHSTHA
IIpU ONHCAaHUU CTPOEHUS M CBOWCTB
HEOPraHWYeCKUX u OpPTaHUYECKUX
BEIIECTB M MX IPEBPAIICHUHN; BBIABIATH
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Kon n

[Inanupyemsble pe3yiabTaThl OCBOEHUS MTpeaMETa

HaUMEHOBaHUE

(popmMHpyeMbIX Obmue [IpenmeTHbIe

KOMIIETEHIH (IMYHOCTHBIE, METANIPEAMETHBIEC)
MPOTHO3UPOBATh H3MEHEHHE B HOBBIX | B3aUMOCBSI3b XMMHUYECKUX 3HAHMH C
YCIIOBUSX; MOHATUSIMUA U TPEACTABICHUIMH IPYTUX
- yMeTh  TIEPCHOCHUTh  3HAHUS B | ECTECTBEHHOHAYYHBIX IIPEIMETOB;

MO3HABATEIBHYIO TPAKTHYECKYIO O00IacTH
KHU3HCACATCIIBHOCTH,

- YMETb MHTCTPUPOBATH 3HAHUA U3 Pa3HBIX
MIPEMETHBIX 00JIacTei;

- BBIABUT'aTb HOBBIC HJICH, Hpe]lﬂaraTb
OpI/IFI/IHEU'H)HBIe IIoaX0Abl U peHIeHI/IH;

- CIIOCOOHOCTH HMX HCIIOIL30BAHUSA B

II03HABATEIbHONW U COL[UAIBHON ITPAKTUKE

- YMEThb WCIOJb30BaTh HAWMEHOBAHUSA
XUMHUYECKUX COeJIMHEHU N
MEXYHAPOJIHOT'O COI03a TEOPETUUECKOM 1
NPUKIAJHOW XUMHM W  TPUBHUAJIbHbBIC
Ha3BaHUS BAXHEHUIINX BEIIECTB (DTHIICH,
(enon,

KHUCJIO0TA,

alleTUJIEH, TITHIIEPHH,
dopmanbaerus,

[JIMLIMH, YrapHbId ras, YIVIEKMCIIBIA Tas,

YKCYCHast

aMMHaK, ramicHasd HW3BECThb, HEramcHas
colja H APYTUX),

COCTaBJIATh (POPMYJIBI HEOPTaHHUYECKUX M

HU3BECTh, IINTHCBAs

OpPraHn4eCKuXx BCIICCTB, YpaBHCHUSA

XUMHYCCKHUX peaKHHﬁ, OOBSCHITL HX

CMBICJI, IMOATBEPKIAATH XapaKTCPHbIC

XUMHWYECKHE CBOICTBa BEIIIECTB
COOTBETCTBYIOIIMMHU JKCIEPUMEHTAMH U
3aIUCAMU YpaBHEHUI XUMHUYECKUX
peaKkIui;

- YMETh YCTaHAaBJIMBATh MPHHAIICKHOCTh
W3Y4YECHHBIX HEOPTraHUYECKUX u
OpPraHUYECKUX BELIECTB K ONPEACICHHBIM
rpynmaM  COEAUHEHUH,

XapaKTepH30BaTh WX COCTAB W BaKHEUIIIHE

Kj1acCaM )54

CBOICTBA; OIPENEIATh BUIABI XUMHICCKHX
CBsI3eH (xoBaneHTHaA, HOHHAas,

METaJUIM4ecKas,  BOAOPOAHAs),  THIIBI
KPHUCTAJUTMUECKUX  PEIICTOK  BEIIEeCTB;
KITacCH(UIIMPOBATH XUMUYECKUE PEAKIINH;
- cthopmupoBathb

XUMHUYECKOU

MPEACTaBICHUS: O
COCTaBJISIIOIIECH
€CTECTBEHHOHAYYHOU

KapTHHBl  MHpa,

poinu MO3HAHUU  SIBJICHUH

IpUpOAbl, B (OPMUPOBAHNHU MBILICHUS

XUMHHU B

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

- yMeTb TPOBOAWTH  pacyeTel IO
XUMHYECKUM (OpMYyJiaM U YpaBHEHUSIM
XUMHUYECKUX PEAKIMI C MCIOIB30BAaHUEM

(I)I/I3I/I‘{€CKI/IX BCJIIMYMH, XapaKTCPU3YIOIINX




Kon n
HauMCHOBaHUE
(dhopMHpyeMbIX
KOMIETCHIUN

[Inanupyemsble pe3yiabTaThl OCBOEHUS MTpeaMETa

Oobmue
(IMYHOCTHBIE, METANIPEAMETHBIEC)

IIpenmerHbIE

BEIIIECTBA C KOJMYCCTBEHHOH CTOPOHBI:
Macchl, 0o0beMa (HOpMaJbHbIC YCIOBHS)
rasos,

KOJIMYECTBA BC€IICCTBA,

HCIIOJB30BaTh CHUCTEMHBIC XHUMHUYCCKUC

3HAHWsI S TpPUHATHS —pEIIeHUH B
KOHKDETHBIX  XKM3HEHHBIX  CHTYalHsiX,
CBSI3aHHBIX C  BEHIECTBAMH H  HX
pUMEHEHHEM
OK 02. Ucnonp3oBa | B oOaacTM  HEHHOCTH  HAYYHOrO | - yMeThb IUTAHUPOBaTb M BBIIOJHATH
Tb COBPEMCHHBIC | fo3HaHUA: XUMHYECKUH SKCIIEPUMEHT (TIpeBpalieHus
cpencrsa  MOMCKA, | _chopMUpOBaHHOCTD MHPOBO33PEHHS, | OPraHMYECKHX BEIIECTB NP HATPEBAHHH,
z?liggi;ﬁaunn " COOTBETCTBYIOIIIETO COBpeMeHHOM?'/ HOJIETLIGHI/IG STHJIEHA W W3y4YEHHE €ro
HbOpMAITIH 41 | YPOBHIO PasBUTHs HAYKH W OOLICCTBEHHOM | CBOMCTB, ~KA4YeCTBEHHBIC pCAKUWH Ha
MH(OPMALIIOHHBIE MPaKkTUKH, OCHOBAHHOTO HA  JHAJIOTe | albJerujpl, Kpaxmal, YKCYCHYIO KHCIIOTY;
TEXHOJIOTUU Ui | KyJIbTyp, CHOCOOCTBYIONIErO OCO3HAHHIO | JIeHaTypanus OeNKOB INpH HarpeBaHHH,
BBITOJIHCHUSL ~ 33]1a4 | CBOEr0 MecTa B IOJIUKYJIbTYPHOM MUPE; [[BETHbIE PEAKIMU OEJKOB; TPOBOJUTH
npodeCcCHOHANBHOMR | - COBEpIIICHCTBOBAHUE  SI3BIKOBOM W | PEaKIMM HOHHOTO OOMEHa, OIpenessTh
JeATeEHOCTH

YUTATENIbCKOW  KYJNbTYpbl KakK CpEACTBa

B3aUMOJICHCTBUS ~ MEXAY  JIIOOBMH U
TTO3HAHMS MHPA;
- OCO3HaHUE LIEHHOCTH Hay4YHOU

ACATCIBHOCTH, T'OTOBHOCTH OCYILICCTBIIATH

MIPOCKTHYTO u HCCIIEIOBATEIBCKYIO
NI TENBHOCTh WHINBUIyaIbHO U B TPYIIIIC;
OBnajgenue YHUBEPCAJIBHBIMH
Y4eOHBIMH MO3HABATEJIbHBIMH
JefiCTBUSAIMHU

B) paboTa ¢ mH(pOopMaIrei:
- BUajgeTh  HaBBIKAMHU
nHpopMaruu U3

THIIOB, CaMOCTOATCIIBHO

MOTY4EHUs
HCTOYHUKOB  Pa3HbIX
OCYILECTBIIATD
TIOKCK,
HWHTEpIpeTanuo HUHOOPMALUN Pa3IndHbIX

BUJIOB U (popM mpeacTaBiIeHus;

aHaliu3, CUCTCMATHU3aIluIO )51

- CO3l1aBaTh TEKCTHI B pa3IMyHbIX hopMaTax
C y4yeroM Ha3HaueHHs HHQPOPMALUU U
LeneBon ayJIUTOPHH, BbIOMpas
ONTHUMAJbHYI0 (OpMY TMpeAcTaBIEHUS |
BU3YaJIU3allu;

- OLICHUBATh JOCTOBEPHOCTH, JISTUTUMHOCTb
nH(pOpPMaLUH, €e COOTBETCTBHE IPABOBBIM U
MOpaJIbHO-3THYECKUM HOpPMaM;
- UCIOIb30BATh CpezAcTBa
WH(POPMALTMOHHBIX M KOMMYHHUKAIIMOHHBIX

KOrHUTHUBHBIX, KOMMYHHKATHBHBIX u

Ccpeny BOIHBIX PacTBOPOB, KadeCTBEHHEIC
peakuuu Ha cynbdar-, kapOoOHAT- W
XJIOpUJ-aHWOHBI, HAa KAaTHOH aMMOHWUS;
pemaTs 3KCIEepUMEHTATbHBIE 3aJadd 10

temaM "Merame" u "Hemeramisr') B

COOTBETCTBHHM C TpPaBWIAMHA TEXHHUKH
Oe3omacHOCTH  TIpH  OOpaIeHuu ¢
BEIIECTBAMU " 1abopaTOPHBIM
000pyIOBaHHEM; MIPENCTABIIATH
PE3yIBTATH XUMHYECKOT'0 IKCTIEPUMEHTA B
dhopme 3aIUCH ypaBHEHUI
COOTBETCTBYIOLLIUX peakuui u

(dbopMyIUpOBaTh BBHIBOJBI HA OCHOBE 3THX
PE3yNbTATOB,;

- yYMeTb AaHaJM3UPOBATH XHMHUYECKYIO
nHGOPMAINIO, TOIYyYaeMyld U3 Ppa3HBIX
HCTOYHHKOB (cpencTs MaccoOBOH

nHhopMmarun, cetb HTEpHET U npyrue);

- BIaderb  OCHOBHBIMH  METOIAMHU
HAYYHOTO [IO3HAHUS BEII[ECTB U
XUMHYECKUX  SIBJICHHH  (HAOJIIOICHHE,
HU3MEpEeHHE, 9KCTIIEPUMEHT,
MOJICTTUPOBAHUE);

- yMeThb TPOBOJUTH  PacyeTbl IO

XUMHYECKUM (OpMYyJiaM U ypaBHEHUSIM
XUMHUYECKUX PEAKIUM C MCIOIB30BaHUEM
(U3NUECKUX BEITMYUH, XapaKTEPU3YIOLINX
BEIIECTBA C KOJUYECTBEHHON CTOPOHBI:
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Kon n

[Inanupyemsble pe3yiabTaThl OCBOEHUS MTpeaMETa

HaMEHOBaHHE
O06mue
opmupyembIx IIpenmerHbIE
KOMIIETEHIH (IMYHOCTHBIE, METANIPEAMETHBIEC)
OpPraHU3alMOHHBIX 3a/a4 C COONIOJCHHEM | Macchl, o0beMa (HOpMaJIbHBIC YCIIOBHSI)
TpeOOBaHMIA SPrOHOMHKH, TEXHUKH | Ta30B, KOJIMYECTBa BEIIECTBA;
0e3omacHoCTH, THTHEHBI, | UCTIONB30BaTh CHUCTEMHBIE XHMHUYECKHE
pecypcocOepeKeHHs, MPaBOBBIX W | 3HAaHWA A1 TPUHSTHS ~ pElICHUH B
STHYECKUX HOPM, HOPM HH(OPMAIIMOHHOW | KOHKPETHBIX  JKM3HEHHBIX  CHUTYallHAX,
0€301aCHOCTH; CBSI3aHHBIX C  BeOIECTBAMH M HX
- BJaJeTh HAaBBIKAMU pACIIO3HABAHUS W | IPUMEHEHHEM
3am|Thl wHGOpManuy, HH(OpManOHHON
0e30MacHOCTH JTUYHOCTH;
OK 04. 3ddexruBHO | - TOTOBHOCTH K CaMOpa3BUTHIO, | - YMETh IUIAaHUPOBATh U  BBINOJIHATH

B3aUMOJCHCTBOBATh
u pabortathb B
KOJJIEKTHBE H
KOMaH/Ie

CaMOCTOSITEIILHOCTH M CaMOOTIPEICIICHHIO;
HaBBIKAMU y4eOHO-

MPOEKTHON 51

- OBJIAJICHUE
HCCIIETOBATEIHLCKOM,
COLIMAIILHOM JeATCILHOCTH,

OBjaanenue YHHUBEPCAJIbHbIMH
KOMMYHUKATUBHBIMH J1€iiCTBHSIMH

0) coBMecTHas JIeITENbHOCTE:

- IOHUMAaTh U UCITI0JIB30BaTh IPEUMYIIECTBA
KOMaHIIHOW ¥l WHIAUBHIYAIbHON PabOTHI;

- MIPUHUMATH LEenn COBMECTHOM
JIeITEIBLHOCTH, OpPTaHN30BBLIBAThH 51
KOOPJIMHUPOBATH IeNCTBUS 110 ee

JIOCTIDKEHUIO: COCTABJIAThH IUIaH JCHCTBUU,
pacmpeneNnsiTh PO C yYeTOM MHEHHUH
YYaCTHHKOB 00CyXKaaTh
COBMECTHOMI pabOTHI;

PE3YIbTAThI

- KOOpPJIMHUPOBATh M BBINOIHATH pabOTy B
YCIOBUSIX PEATBbHOTO, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOI'O B3aUMOICHCTBUS;

- OCYIIECTBIISTh [TO3UTHUBHOE
CTpATErMYeCcKOe TOBEACHUE B Pa3IMYHBIX
CUTyallUsX, TPOSBIATH TBOPYECTBO U
BOOOpakeHwe, ObITh HHUITUATHBHBIM
OBJagenue YHUBEPCAILHBIMHA
PeryJasiTHBHbIMM J€fiCTBUSIMHU

T) IIPUHSITHE CE0s ¥ IPYTUX JIFOJIEH:

- IPUHUMATh MOTHBBI i apTyMEHTHI JAPYTUX
O TpuU  aHalIM3e  Pe3yJIbTaTOB
JIETENBHOCTH;

- TIPU3HABATh CBOE MPABO U MPABO JPYrHX
JIFOel Ha OLIMOKH;

- pa3BHBaTh COCOOHOCTH TTIOHUMATh MHP C

MNO3ULIUHU APYTOro UYCI0OBCKA

XUMHYECKUH SKCIIEPUMEHT (TIpeBpalieHns
OpraHn4eCKUX BEUICCTB IpPU HArpC€BaHHUU,
NOJNydeHUEe OTWJICHA U H3YYEHHE €ro
CBOﬁCTB, KAa4YCCTBCHHBIC peaKkuuun Ha
aJbJErH/IBI, KpaXMall, YKCYCHYIO KHCIIOTY;
JIeHaTypanus OeJIKOB IIpH HarpeBaHMWH,
IBECTHBIC PCaKIINU 6CHKOB; IIpOBOANTH
peakIud HMOHHOTO OOMEHa, OINPeNeiATh
cpeny BOAHBIX PACTBOPOB, Ka4eCTBEHHBIC
peakiuu Ha cyinbdar-,

XJIOpHUA-aHUOHBI,

KapOOHAT- W
Ha KATHOH AaMMOHUS;
pemarb JKCIIepUMEHTAJIbHBIC 3aJa4d 0
temaMm "Merame" u "Hemeramisr') B

COOTBETCTBHHM C TpPaBWIAMH TEXHHUKH
OezomacHOoCTH  TpW  OOpaIleHHH ¢
BEIIECTBAMU " 1abopaTOPHBIM
000pyTOBaHHEM; MIPENCTABIIATH
PE3yIBTATH XUMHYECKOT'0 IKCTIEPUMEHTA B
dhopme 3aIUCH ypaBHEHUI
COOTBETCTBYIOILIUX peakuuii u

(GbopMyTUpOBaTh BBIBOJBI HA OCHOBE 3TUX
PE3yJIbTaTOB




Kon n
HaVMEHOBaHUE

[Inanupyemsble pe3yiabTaThl OCBOEHUS MTpeaMETa

Oobmue
(popmMHpyeMbIX [IpenmeTHbIe
KOMIIETEHIH (IMYHOCTHBIE, METANIPEAMETHBIEC)
OK 07. | B o0J1acTH 3K0JOrM4€CKOro BOCIUTAHUS: | - CcQOpMUpOBAaTH MPEACTABICHUS: O
ConeiictBoBath - chOpPMHUPOBAHHOCTh  JKOJOTHYECKOH | XUMHUYECKOH COCTaBJISIOIIEH
COXpaHCHHIO KYJBTYPBL, HOHMMaHHUE BIIMSHUS | ECTECTBEHHOHAYYHOW  KAapTHHBI ~ MHpA,
OKpYXaIOIIEH Cpebl, .
COLIMAJIbHO-OKOHOMUYCCKUX MPOLECCOB Ha | pOIin XUMHHU B IIO3HAaHNU SABJICHUU
pecypcocOepeKEHUI0 . .
, TPHMEHSTh 3HAHHS COCTOSHHEC TPUPONHOH H  COUHUAIBHOH | MPUPOJBI, B (HOPMUPOBAHUH MBIILICHUS H
06 W3MeHenwu | CPEABl, OCO3HAHME IT100albHOr0 XapaKTepa | KyJbTyphl JMYHOCTH, €€ (PyHKIMOHAIBHOM
KJIMMaTa, NPUHIIUIIBI SKOJOTHYCCKUX Hp06HeM; rpaMOTHOCTH, H606XOILI/IMOI71 1A peUICHU A
OepexIINBOTO - IUITAHUPOBAaHME W  OCYIIECTBJICHHE | MPAKTUUECKUX 3aJad U DKOJOTHUCCKU
y
IPpOU3BOJICTBA, JIIENCTBHI B OKPYIKAIOIIEH cpele Ha OCHOBE | 0OOCHOBAHHOIO OTHOIIEHHS K CBOEM
Y. y
P pexTnBHO 3HaHUA Ielell  yCTOHUYMBOrO Ppa3BUTHSA | 30POBBIO U IPUPOIHOH Cpee;
I EUCTBOBATH B
. YeJI0BEYEeCTBa; - YMETh co0mo1aTh mpaBuiIa
YpE3BbIYauHbIX . . 6
CHTYAIHAX - aKTUBHOE  HEMpUATHE  JICUCTBHM, | YKOJIOTHYECKH 1esnecoodbpazHoro
MIPUHOCAILMX BPEI OKPYXKAIOLIEH CpeLe; MOBeJeHNUsI B  OBITY W TPYXOBOH
- YMEHUEC MIPOrHO3UpPOBATh | ACATCIBHOCTHU B LEIAX COXPAHCHUA CBOCT'O
HEOIaronpuATHbIE SKOJIOTMYECKHUE | 340POBbsI M OKPYXKAIOLIEW INPUPOJHON
II0CIICACTBUA npeaAnpuHUMaEMbIX | CPEOBI, YUUTBEIBATH OIIaCHOCTH
JIEUCTBUH, IPENOTBPAILATh UX; BO3JICCTBUS HAa JKUBBIE OpPraHU3MBbI
- paciinpeHuc OIIbITa JACATCIIBHOCTHU | ONPEACIICHHBIX BCIICCTB, ITIOHMMasA CMBbICJI
9KOJIOTMYECKON HaNpaBJIEHHOCTH; MoKas3aTeiasi MpeledbHON  JIOMyCTUMOM
- OBIIaJICHUE HaBBIKAMHU y4eOHO- | KOHIIEHTPaluu
HCCIIEJIOBATENbCKOM, MPOEKTHON u
COIIMATFHOMN JAESTENbHOCTH
[IK 2.1. | OBaagenune YHHUBEPCAJIBHBIMH | YMETD:
PaspabatsiBaTh y4eOHbIMH NMO3HABATEJIbHBIMU | - aHAJIN3UPOBATH IIPOEKTHYIO u
TpeboBanms K| neiicrBusiMu: TEXHUYECKYIO JTOKYMEHTAIHIO;
MIPOrPaMMHBIM

MOIyJIIM Ha OCHOBE
aHaJIn3a MPOEKTHOMN U

0) 0a30BbIC HCCIIEIOBATENLCKIE TEHCTBHS:
- CTaBUTHh U (HOPMYyITUPOBATH COOCTBEHHBIE
3a]1aud B 00pa30BaTEIbHON JeITELHOCTH U

- MPOBOJINTH CPAaBHUTEIbHBIN aHaAJIN3;
- pa3pabaThIBaTh TECTOBBIE TAKETHl H

TeXHMIECKO TECTOBEIE CIIEHApUHU
JOKYMEHTAIlUH Ha | )XU3HCHHBIX CUTYallUAX; 3HATh.
peaMer - CTaBUTh TpoONIEMBI ¥  3aJadd, | - BUABl W BapHaHTHl HHTETPAIIMOHHBIX
B3aHUMOJICHCTBH JIOTMTYCKAIOIINE aThbTePHATUBHEIC PEIICHNS; | PEIIeHHIT,
KOMITOHCHT. OBnanenue YHUBEPCATBHBIMH | - METOJIbl OPTaHU3AIHNN PaOOTHI B KOMaH/Ie
KOMMYHUKATHBHBIMH JIEHCTBUSIMU:
0) coBMecTHas IeITEIbHOCTE!
- BBHIOMpaTh TEMATHKy W  METOHBI
COBMECTHBIX JICHCTBHI C Y4eTOM OOIINX
WHTEPECOB, M BO3MOXXHOCTEH KaXIoro
YJieHa KOJUIEKTHBA;
- OIGHMBATh KA4eCTBO CBOETO BKJIana U
KaXJOr0 YYacTHHKAa KOMaHIIbI B OOIIUI
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUIM
K 5.7. | OBnagenune YHUBEPCAIBHBIMHA | YMETh:
[poussomuth PeryJsiTUBHBIMHM /1€ CTBUSIMH - UCIIONb30BAaTh METOABI WU KPUTEPUH
OLICHKY 0) CaMOKOHTPOJIb: OLICHWBAaHUS TPEIMETHOW O0O0NacTH W
UH(POPMALTMOHHON
CHCTEMBbI JUISE




Kon n

[Inanupyemsble pe3yiabTaThl OCBOEHUS MTpeaMETa

HauMEHOBaHUE
(popmMHpyeMbIX Obmue [IpenmeTHbIe
KOMIIETEHIH (IMYHOCTHBIE, METANIPEAMETHBIEC)
BBISIBJICHUS - JaBaTb OLEHKY HOBBIM CUTYyaIlUsIM, | METOJbI oTpeneneHus CTpaTeruu
BO3MOXHOCTH €C | BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, | PA3BUTHUS;
MOACPHHU3ALINH OLIEHHBaTh  COOTBETCTBME  PE3yJIbTaTOB | 3HATH:
LEJsM; - cHUCTeMBl  OOecleueHHs  KadecTBa
- BIAJECTh HaBBIKAMHM TI03HABATENIbHOW | MPOXYKINH,
pedrekcrn Kak OCO3HAHWSI COBEpIIAEMBIX | -  METOIBl  KOHTPOJS  KadecTBa B

JIEUCTBUN M MBICIIUTEIbHBIX IIPOLIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUI

COOTBCTCTBUU CO CTaHAapTaMHu




2. CTpyKTypa u cofepkaHue 0011eo0pa3oBaTesIbHOrO y4eOHOTO IpeIMeTa

2.1. O6bem yueOHOro nmpeaMeTa 1 BUIbl yueOHOM paboThl

Bun yae6HOM paboThI

O0beM B yacax

O0BeM 00pa3zoBaTEIBHOM MPOTPaMMBbl YI4EOHOTO TIpeIMETa 78
B TOM YHUCJIC:

1. OcHOBHOE coepKaHue 70
B TOM YHUCJIC:

TEOpEeTUYECKOe 00yIeHne 36
MPAKTAYECKUE 3aHATUS 24
nabopaTOpHBIC 3aHATHUS 10
2. IlpodeccnoHambHO  OPHEHTHPOBAaHHOE  COJepkaHHWe  (colepiKaHue 6
MPUKIIATHOTO MOTYJIS)

B TOM YHCJIE:

TEOpPETHYECKOE 00yUeHne 2
MPAKTUYCCKHUE 3aHSATHS 4
[Ipomesxxyrounas arrectamus B popme auddhepeHIMpOBaHHOTO 3aUeTa 2




2.2. TemaTuueckui MiiaH U coJiepkaHue 00111e00pa3oBaTeIbHOTO IpeaMeTa

Konbr
KOMIIETEHIIU I
¢dbopMupoBaHH
HaumenoBanue Copeprxanme yueOHOTO MaTeprana u GOpMbI O6beMm 10 KOTOPBIX
pas3ziernoB u TeM OpraHu3aluy JeSITETLHOCTH CTYACHTOB 9acoB | CHOCOOCTBYeT

AIIEMEHT
IPOTPaMMBI

1 2 4

Pasnen 1. OcHOBBI CTpo€HHUs BELECTBA

Tema 1.1. Conepkanne yaeOHOro MaTepuasa OK 01.
Crpoenne atomoB | 1.CoBpeMenHas MOJ€EIh CTpPOCHUSA aToMa.
XUMHYCCKUX 2.CUMBOIHYECKHI  S3BIK  XUMHU.  XUMHYECKHI
3JIEMEHTOB U JJIEMEHT.  OJJEKTpOHHas  KOH(pUrypauus  aToma.
npupoaa 3.Knaccudukaruss XUMUYECKHX 3JIEMEHTOB (s-, p-, d-
XUMHYECKOU AJIEMEHTHI).

CBsI3U 4.BaneHTHbI€ 3J€KTPOHBI. BaleHTHOCTh. DneKTpoHHas
npupoaa XUMUYECKON CBSI3H.
DIIEKTPOOTPHUIIATETBHOCTb.

5.Buapl xuMudeckoi CBSI3M (KOBaJCHTHAs, WOHHAs,
METaJUTMYecKasi, BOJOpPOAHAas) M  CHOCOOBI  ee
o0pa3zoBaHUsI.

NIR|O|W

B ToMm ymncie npakTH4eCKUX 3aHATHIA 2
1. Tlpaktuueckoe 3ansTue. «PemeHue 3amaHuil Ha 1
UCIOJIb30BAaHUE XUMHUYECKOW CHUMBOJIMKM W Ha3BaHUIl
COCIMHEHUN 10 HOMEHKIAType MEXIyHapOIHOTO
COI03a TEOPETHMYECKOW U MPHUKIAJHOM XUMUH U
TPUBUAIBHBIX HA3BAaHUH JIJIs1 COCTABIICHUSI XUMUYECKIX
¢bopMynn  BYXaTOMHBIX  COEIMHEHUH  (OKCHJIOB,
cynbua0B, THUAPHAOB H  T.OL) W JPYTHX
HEOPraHMYECKUX COCAMHEHUN OT/ICIbHBIX KIIACCOBY.

2. IlpakTuyeckoe 3aHATHE. «YCTAHOBJIEHUE CBSA3U 1
MEX1y CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
HNEPUOJUUECKUM H3MEHEHHEM CBOWCTB XHUMHYECKHUX
JJIEMEHTOB M WX COCIUHEHUH B COOTBETCTBUH C
noJioskenueM Ilepuoanueckoit cucTeMpl».

Tema 1.2. Conepxanue yueOHOTO MaTepuana 2 OK 01.
He npenycmoTtpeHno - OK 02.
B ToM uncne nmpakTHYecKux 3aHATHH 2




[Tepuommueckuii
3aKOH W Ta0IuIa
J .. MenneneeBa

1.Ilpaktuueckoe 3ansthe «PelieHne MNpakTHKO-
OpHUEHTUPOBAaHHBIX TEOPETUYECKMX  3aJaHUM  Ha
XapaKTepU3aLUI0 XUMHUYECKUX 3JIEMEHTOB
«Metauinyeckue / HEMETaJUIMYECKHE CBOWCTBA,
ANIEKTPOOTPHULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBUE C MX DJIEKTPOHHBIM CTPOCHUEM U
II0JIO’)KEHHUEM B MEPUOJMYECKON CHCTEME XMUMHMUYECKUX
anemeHnToB .M. Menieneeray.

1.ITepuoauueckas cucteMa XUMHUYECKUX JIEMEHTOB
J.N. Menneneena.

2.Omnueckuii cmeich [leproanyeckoro 3akona .M.
Menpeneesa.

3.3aKOHOMEPHOCTH N3MEHEHHS CBOMCTB XUMUYECKUAX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEILECTB B COOTBETCTBUH C MOJIOKEHUEM XHUMHUYECKOTO
anemMeHTa B [lepuonnueckoit cucreme.

4 MupoBO33peHUECKOE 1 HAyYHOE 3HAUEHUE
ITepuonnueckoro 3akona J[.11. Menaeneena.
[Iporno3ssr [I.1. MenneneeBa. OTKpbITHE HOBBIX
XMUMHUYECKUX DJIEMEHTOB.

Paszpgen 2. Xumunyeckne peakuuu

10

Tema 2.1. Tumnel
XAMHUYECKUX
peakiui

Conepxanue yaeOHOTO MaTepuaia

1. Knaccudukanuys v THITBI XUMHUYECKUX PEAKIIHH C
y4acTHEM HEOPTaHUYECKUX BEIIECTB.

2.CocTaBieHHe YpaBHEHUN PEaKIUid COSMHEHUS,
pa3noxKeHus, 3aMellleHns, OOMeHa, B T.4. peaKkiuil
TrOpEeHUs], OKUCIICHHUSI-BOCCTAHOBIICHUSI.

3.YpaBHEHUST OKHCICHHSI-BOCCTaHOBJIeHUs. (CTENeHb
okucinenus.  Okucnurensb W BOCCTAHOBUTEIb.
CocraBieHue W  ypaBHUBAaHUE  OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
6ananca. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE pEAKIIUU
B IpUpOAE, MPOU3BOJCTBEHHBIX Mpoleccax U
KU3ZHEJCATEIbHOCTH OPTraHU3MOB.

B Tom uncine IMPAKTUYICCKUX 3aHATUHI

1. Ilpaktuueckoe  3anHatue  «KoJuuecTBEHHbIE
OTHOIICHHUsT B XUMUU. OCHOBHBIE KOJINYECTBEHHBIE
3aKOHBl B XUMHHM U pacueTbl 10 YpaBHEHUSIM
XUMHYECKUX peakiuil. Mojb KaKk eIMHHIa KOJINYeCTBa
BeniecTBa. MossipHasgs Macca. 3aKOHBl COXpaHEHHS
MaccChl U DHEPTUH.

2. Ilpaktuyeckoe 3aHATHE «3aKkOoH ABOraapo.
Monsipublii 00beM ra3oB. OTHOCHUTENbHAS IIOTHOCTh
ra3oB. PacdeTsl o ypaBHEHUSAM XUMHYECKHUX peakLui
C HCIOJIb30BaHUEM Macchl, oObeMa (HOpMajbHbIE
YCJIOBHSI) Ta30B, KOJMUYECTBA BELIECTBAY.

OK 0I.

10




Tema 2.2.
DNEKTPOTUTHIECK
ast JUCCOLIHAIUS U
HOHHBIN 0OMeH

Conepxanue ydaeOHOro Marepuaa

1.Teopus 31€KTPOIUTUUECKON AUCCOLUALINH.

2.NoHnsbl.

3.DNEeKTPOIUTHI, HEAIEKTPOIUTHL

4. Peakiuu moHHOro obmeHa. CocraBiieHHe peakuuit
MOHHOTO OOMEHa IyTeM COCTaBJICHHUS WX IOJHBIX U
COKpAILEHHBIX MOHHBIX YPAaBHEHUH.
5.KucnoTHO-0CHOBHBIE peaKkluy.

6.3a7aHns Ha COCTABIICHHE HOHHBIX PEAKIIUA

B Tom uncre npaktuueckue U 1ab0paTopHbIE 3aHITUS

1.JIaGoparopHoe 3aHsiTue « THUITBI XUMUYECKUX
peaKuuii».

OK 01.
OK 04.

Kontponsnas padota no reme «CTpoeHue BellecTBa U
XUMHWYCCKUEC PCAKITUN.

OK 01.
OK 04.

Pasnen 3. Ctpoenu

€ U CBOMCTBA HCOPTraHNMYCCKUX BCIICCTB

16

Tema 3.1.
Knaccudukanms,
HOMEHKJIATypa 1
CTpOCHUE
HEOPraHUYECKUX
BEIICCTB

CoJnepkanue yaeOHOTO MaTepuaia

1.ITpenmeT HEOPraHUYECKOW XUMUH.

2. Knaccudukarus HEOPTaHHYECKUX
3.IIpocThie u CIIOKHBIE BEIIECTBA.
4.OCHOBHBIC KJIaCCBl CIIOKHBIX BEIIECTB (OKCH/IBI,
TUIAPOKCHIBI, KUCTIOTHI, COJIH).

5.B3aumocBs3b HEOPraHUYECKUX BEIIECTB.
6.ArperatHbie COCTOSTHUS BEIIECTBA.
7. Kpucrannuyeckue u amopdHbie BemecTBa. THIBI
KPUCTAINTIMYECKUX PELIETOK (aToOMHas, MOJIEKYIsIpHas,
WOHHAs, METaJUTM4ecKas). 3aBUCUMOCTh (HU3UIECKUX
CBOMCTB BEIIECTBA OT THUMNA KPUCTAIIUMYECKOU
PELIETKH.

8.3aBUCHMOCTh XMMHYECKON aKTHUBHOCTH BEILECTB OT
BUJAa XMUMHYECKOW CBS3M U THUIMA KPUCTAJUIMUECKOM
PELIETKH.

9.IIpuurHBI MHOTOOOpA3HsI BEIICCTB.

BEIICCTB.

B tom umcie MMPAKTHUICCKUX 3aHATHH

1. Ipaktuueckoe 3aHATHE «PelieHre MPaKTHUYECKUX
3alaHuil M0  KiIaccHU(UKalUuu, HOMEHKIAType U
XUMHYECKUM (GOopMysiaM HEOPraHMYEeCKHX BEIECTB
pa3IMYHBIX KJIacCOB (YrapHbIM Ta3, YIJEKUCIBbIA ras,
aMMUaK, U IPYTUX): HA3bIBATh U COCTABIATH (POPMYIIBI
XUMHYECKUX BEIIECTB, ONMPEAEIATh MPUHAICHKHOCTh K
KJIaccy».

2. Ilpaktuueckoe 3aHsaTHE «PerieHne MpakTUYECKUX
3alaHuil M0  KIacCHU(UKAIMU, HOMEHKIAType U
XUMHYECKUM (GopMyliaM HEOPraHUYEeCKHX BEIIECTB
pa3IMuYHBIX KIAccOB (TallleHas W3BECTh, HeralleHas
U3BECTh, MHUTHEBAs COJAa M JAPYrHX): Ha3bIBaThb U
COCTaBIATh  (GOpPMYyJbl  XMMHYECKHX  BEIIECTB,
ONPeENATh NPUHAMIIEKHOCTh K KJIACCy».
1.HomeHkaTypa HEOPraHUYECKUX BEIIECTB: HA3BaHUE
BEII[ECTBA UCXOS U3 UX XUMUYECKOU (POPMYITBI KN
COCTaBIIEHUE XUMUYECKOU (POPMYIIBI NCXOMS U3

OK OI.
OK 02.
MK 2.1.
IIK 5.7.

11




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

2.WcTtounnku xumuueckoil wuHpopmanuu (CpencTs
MaccoBoil mHpopmarmu, ceth MHTEpHET W Ipyrue).
3.ITonck uH(pOpMAaITUH 1o HAa3BAHUSM,
UICHTH(PHUKATOPAM, CTPYKTYPHBIM (hOpMYIIaM.

Tema 3.2.
dusuko-
XUMHUYCCKHUEC
CBOMCTBA
HEOPraHU4EeCKUX
BEIIECTB

Conepkanue yqaeOHOro MaTepuaia

Metamnel.  OOmue  (u3nueckne ©W  XUMHYECKUE
cBoiictBa MerauioB. CrocoObl MOJydeHUs. 3HAUEHUE
METaJUIOB ¥ HEMETAJIOB B MPHPOJE |
KHU3HENEATSIFHOCTH  YEIIOBEKa W OPTaHHU3MOB.
Koppo3ust MeTayuioB: BHABI KOPPO3HH, CIIOCOOBI
3alIUTHl METAJIOB OT KOPPO3HUH.

Hemeramnel. OOmume Qusnyeckue W XUMHUYECKHE
CBOMCTBAa  HEMETAJIOB. Tunuynsie CBONCTBA
HemetaioB [V— VII rpynn. Knaccudukauus u
HOMEHKJIaTypa COeMHEHU N HEMETAJUIOB.
KpyroBopoTsl GMOT€HHBIX 2JIEMEHTOB B IIPUPO/IE.

XnuMudeckue CBOMCTBA OCHOBHBIX KJ1acCOB
HEOPraHMYECKNX BEMIeCTB (OKCHIOB, THJIPOKCHUIOB,
KHCJIOT, COJIEH | JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH
CBOMCTB MPOCTHIX BEUIECTB, BOAOPOIHBIX COCTUHEHUH,
BBICIIIMX OKCUJIOB U THAPOKCUIOB.

B TOoM yncie npakTH4eCKUX 3aHATUI

1. Ilpaktueckoe 3ansaTHe «CocTaBieHUE YpaBHEHUU
XUMHUYECKUX PEaKIUi ¢ y4aCTHEM MPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BEIECTB: META/VIOB U HEMETaJUIOB;
OKCHJOB METAJUIOB, HEMETauIoB U aM(pOTEpHBIX
JJIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAaHHMU U
aM(pOTEepHBIX THUAPOKCHAOB; HEOPraHMYECKHUX COJICH,
XapaKTEePU3YIOIINX UX CBOMCTBaY.

2. llpaktuueckoe 3ansTue «PellleHne MNpPaKTUKO-
OpUEHTHUPOBAaHHBIX  TEOPETUYECKMX  3aJaHuil  Ha
CBOMCTBa, COCTaB, IOJy4eHHEe U  Oe3omacHoe
UCIOJIb30BaHUE BAKHEHIIIMX HEOPraHMYECKUX BEIIECTB
B OBITY U IPAKTHYECKOHN JAEATEIbHOCTH YEJIOBEKaY.

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

Tema 3.3.
Nnentudukanus
HEOPraHUYECKUX
BEIIECTB
KonTposnpHas
pabora 2

Copnepxanue yueOHOTo MaTepuala

He npenycMmoTtpeno

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

1.  Jlaboparopuoe  3ausitue  «Mnentuduxamms
HEOPraHUYECKUX BELIECTBY.

KontponsHast  pabora mo  Teme:  «CBoiicTBa
HEOPraHUYECKUX BELIECTBY.

OK 01.
OK 02.
OK 04.

Pazgen 4, CTpOCHI/Ie U CBOMCTBa OpraHn4CCKUX BCUICCTB

30

\ CopepxaHue yueOHOT0O MaTepralia

OK 01.
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Tema 4.1.
Knaccuduxanmus,
CTpOCHHE U
HOMEHKJIATypa
OpPraHMYCCKUX
BEIIICCTB

1.ITosiBneHue U pa3BUTHE OPraHUYECKON XUMHUHU KaK
Hayku. [Ipeamer opranndeckoit xumun. Mecro u
3HAUEHUE OPTaHNYECKON XUMHUH B CUCTEME
€CTECTBEHHBIX HayK.

2. XMMHYECKOE CTPOCHHE KaK TOPSIOK COCIMHECHUS
aTOMOB B MOJIEKYJ€ COIVIACHO WX BaJIEHTHOCTH.
3.OCHOBHBIE  TIOJIOKEHUS TEOPHH  XUMHUYECKOTO
CTPOECHHUS OPraHUYECKUX COEMHEHUN AM.
byrnepoBa. YruepoaHsli  CKEIET OpPraHUYECKON
MOJIEKYJIBI.

4.3aBUCHMOCTb CBOMCTB BEILIECTB OT XHUMHYECKOIO
CTpOEeHUs MOJIeKy. M3omepus u n30Mepsl.

o5.IlonsiTe o QyHKUMOHAIBHOM Tpymnmne. Paaukar.
[puHmmns! KJ1acCU(pUKaUU OpraHUYeCcKUuX
COCIMHEHUM.

6.MexayHaponHasi HOMEHKJIATypa H  NPHHIUIIBI
HOMEHKJIATypbl OPraHUYECKUX COEANHEHUN.
7.Ilonarne 00 azoTcomepKalMX  COCAMHEHUSX,
OMOJIOTMYECKH aKTUBHBIX BellecTBax (YrjeBojax,
Kupax, Oeiakax U Jp.), BBICOKOMOJIEKYJISPHBIX
COeMHEHUs X (MOHOMEp, IMOJUMEpP, CTPYKTypHOE
3BEHO).

B TOM uncie npakTu4ecKux 3aHATUN

1. [IpakTnueckoe 3aHATHE «Homenknarypa
OpraHMYECKUX COCAMHEHHUH OTIENBbHBIX  KJIACCOB
(HachIlleHHbIE, HEHACBHIIIEHHbIE K apoMaTU4YeCKue
yII€BOAOPObI, CIIUPTHI, PEHOJIbI, aJTbACTUIbI, KETOHBI,
KapOOHOBBIC KUCIIOTHI U JIP.)».

2. Ilpaktnueckoe 3aHsiTue «COCTaBJICHHE TMOJHBIX W
COKpAILEHHBIX CTPYKTYPHBIX (OpMYN OpraHHYecKuxX
BEIIECTB OT/JEJIbHBIX KJIACCOB, UCMOJIb3Ys UX Ha3BaHUS
[0 CHUCTEeMAaTHYEeCKOM M TPUBHAJIBLHON HOMEHKIIAType
(3THUIECH, aleTHIICH, TIIHIepuH, GeHo, hopMaibaerus,
YKCyCHasi KHCJIOTa, TJIMIMH). PacueTsl mpocTteinmieit
(GhopMynbl  OpraHMYecKOM MOJIEKYJbI, HCXOAd U3
AJIIEMEHTHOTO cocTaBa (B %)».

IIK 2.1.
IIK 5.7.

Copepxanue yueOHOTro MaTepuala
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Tema 4.2.
CaolicTBa
OpPraHHYECKUX
COCIUHCHMI

1.®u3uKo-XMMHUYECKME  CBOWMCTBA  OPraHUYECKUX
COCIMHEHUN  OTACNBbHBIX KJIAccOB (0COOEHHOCTU
KJaccu(UKaMl M HOMEHKJIATyphl BHYTPH KJIacca,
TOMOJIOTHYECKUN psifl ¥ o0mas Gopmyna; U30Mepus;
¢u3nveckue  CBOWMCTBA; XMUMHYECKHE  CBOMCTBA;
CIIOCOOBI TIOJTYICHHUS ):

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

2.CBoiiCTBa MPUPOJHBIX YIIEBOJOPOIOB, HAX0XKICHHE
B NIPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HemnpeenbHble (AJKEHbl, AJKUHbI WU aJKaJWEHBI.
3.'openune areTuiIeHa KaK HCTOYHUK
BBICOKOTEMIIEPATYPHOTO IIJIAMEHHM JUISI CBAPKH M PE3KU
METaJlJIOB.

- ApOMaTUYECKUE YIIIEBOJOPOIbI

1.Kucnoponconepxamue coeauHEHUs] (CIUPTHI U
(heHoJIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, ATIbAETUIIBI U
KETOHBI, XKUPHI, YTIIEBOJIbI).

2.IlpakTndeckoe MIpUMEHEHHE ATHIICHTJINKOJIS,
rurepuna, Gperona.

3.Ilpumenenne  Qopmanprernga, — aneTaIbACTHIA,
YKCYCHOU KHCITOTHI.

4 Mbl1a KaK COJM BBICIIMX KapOOHOBBIX KHCIOT.
Moromue cBoiicTBa MELIA.

1.A3oTconepxaniue COEIUHEHUSA (amMuHBI U
AMUHOKHCIIOTBI, OCJIKH).

2.BBICOKOMOJIEKYIISIpHBIE COCTMHEHUSI (CHHTETUYECKUE
1 OMOJIOTHYECKH-aKTHBHBIC).

3.MoHnomep, TOJTUMED, CTPYKTYPHOE 3BEHO.
4 TTomumepu3anus STHIIEHA KakK OCHOBHOE€
HaIlpaBJICHUE €ro UCIIOJIb30BaHUS.

5.I'eneTnueckas cBsI3b MEXIY KJIACCAMH OPTaHUYECKUX
COEIUHEHU.

B Tom uncrne IPAKTUYCCKUX U Ha60paT0pHLIX 3aHATHI

OK 02.
OK 04.
IIK 2.1.
IIK 5.7.
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1. Ilpaktnueckoe 3aHstHe «CBOWCTBA OPraHUYECKUX
COEIMHEHUIN OTAEIbHBIX KJIAcCOB (TpUBUANbHAS U
MEKlyHapOJHas HOMEHKJIATypa, XUMHUYECKHE
CBOWMCTBA, CIIOCOOBI MOTYYEHHUS): TIPEICIbHbIC (ATKaHBI
U IUKJIOAJIKaHBI), HEMPEICIbHbIC (AIKEHBI, aJTKUHBI U
aJIKa/InEHbl) U apOMATHUUECKUE YIIIEBOIOPO/Ibl, CIIUPTHI
¥ (peHoJIBI, KapOOHOBBIE KHCIOTHI M A(PHUPHI, aJIbACTHIBI
U KETOHBI, aMUHBI u AMHHOKHCJIOTHI,
BBICOKOMOJIEKYJISIDHbIE ~ CO€IUHEHMsS. 3aJaHusl Ha
COCTaBJICHUE YPABHEHHUN XHMHUYECKHX PEAKIUUd C
y4acTUEM OPraHMYECKHX BEIECTB HAa OCHOBAHMU MX
COCTaBa ¥ CTPOCHHUSI».

2. llpaktuueckoe 3aHsTHEe «COCTaBJIIEHHE CXEM
peakuuii (B TOM 4HCII€ M0 MPEUIOKEHHBIM 1IETIOYKaM
MPEBPALLEHUI),  XapaKTEepPU3YIOIUX  XUMUYECKUE
CBOMCTBAa OPraHUYECKUX COEAMHEHUN OTAEIbHBIX
KJIaCCOB, CHOCOOBI HX IIOJIyYEHUSI U Ha3BaHUE
OPraHWYECKUX COEAVNHEHUN II0 TPHUBHUAIBHOW WIH
MEKIYHAPOJHOM CHCTEMAaTHYECKOM HOMEHKIIATYpE.
Pemenue MPaKTUKO-OPHUEHTHPOBAHHBIX
TEOPETUYECKUX 3aJJaHW Ha CBOMCTBA OpPraHUYECKHUX
COEMHEHUH OTJEIBHBIX KJIACCOBY.

3.JIabopartoproe 3aHATHE «[IpeBpateHus
OpPraHUYECKUX BELIECTB IIPU HArPEBAHUMN.

Tema 4.3.
Nnentudukanys
OpPraHNYECKUX
BEIIECTB, X
3HAYEHHE U
MIPUMEHEHHE B
OBLITOBOM U
MTPOU3BOJICTBEHHO
U IeATEIHLHOCTH
YyeJI0BEKa

Coneprxanmie yueOHOTO MaTepuaa

1.buooprannueckne coenuHeHus. [IpumeHeHue wu
OHoJIOTHYECKAast POJIh YIIIEBOIOB.

2.0KuCIIeHUE YIIIeBOJOB — HCTOYHHUK SHEPTHH KHUBBIX
OpraHu3MOB.

3.005macT MPUMEHEHUsI AaMHHOKHCIIOT.

4 TlpeBpamieHuss OCETKOB THIM B OpPraHU3ME.
5.buonornveckue GyHKIUHA OCITKOB.

6.buosornueckue GyHKIIUN KUPOB.

7.Ponb opraHMYecKOW XUMHH B PEIICHHH TpoOieM
NUIIEBOM OE30MACHOCTH.

1.Ponb OpraHMYecKON XHMHU B PEUICHHH IMPOOIIeM
JHEPreTUYecKol  0e30macHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3JaHUU HOBBIX MAaTEPHUAaIOB, HOBBIX
UCTOYHUKOB JHEPruM (JIbTEPHATHBHBIC HCTOYHHKH
SHEPTHH).

2.0macHOCTh BO3JICHCTBUSL Ha IKUBBIE OPraHU3MBI
OpraHMYECKUX  BEIIECTB  OTAETBHBIX  KJIAcCOB
(YrIieBoI0poibl, CIIUPTHI, (PEHOJIBI, XJTOPOPTaHUYECKUE
MPOU3BOJIHBIC, AbJETUIBI U JP.), CMBICT MOKa3aTess
IPEENbHO JOMyCTUMOM KOHIIEHTPAIIHH.

B ToMm uncne nabopaTopHbIX 3aHATHIA

1.JIabopatopHoe 3aHATHE «UnenTudukanus
OpPTaHUYECKUX COCTMHEHHUM OTIEIBHBIX KIIaCCOB)»

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

Paznen 5. Kunernueckue u TEpMOJAMHAMHYECKUE 3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX PEAKIUN

Tema 5.1

Cogepkanne ydeOHOro MaTepuasa

CxopocTb
XUMHUYCCKUX
peaKiui.
XHUMHUYECKOE
paBHOBECHE

1.CxopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX
(GaxkTOpOB:  TPUPOABI  PEATHPYIOUINX  BEIIECTB,
KOHIICHTPALMHU PEarupyroNIiNX BEIIeCTB, TEMIIEPATYPHI
¥ TUIOIA/I PEaKIIMOHHON TTOBEPXHOCTH.

2. TermoBble 3(GGEKTH XUMUYECKUX PEAKIHA. DK30-H
SHIOTEPMHUYUECKUE, PEAKIIHH

3.00paTUMOCTh pEeaKIni.

4. XAMUYecKoe paBHOBECHE W €ro CMEIICHHE T
NEeMCTBHEM pa3iMyYHBIX (PaKkTOpoB (KOHLEHTpAIUs
peareHToB WM TPOIYKTOB pPEaKIWH, JIaBIICHHE,
TeMIepaTrypa) Uil CO3JaHHUsS ONTHMAaJbHBIX YCIOBUI
MPOTEKAHHSI XUMUYECKUX MTPOIIECCOB.

5.I1punnun Jle llarense.

B TOM 4ncne npakTU4eCKUX 3aHATHN

1. Ilpaktnueckoe 3aHsATHE «PemeHne NPaKTUKO-
OpUEHTUPOBAaHHBIX 3a/laHUNl Ha aHanu3 (aKTOPOB,
BIUSIOIIUX Ha HW3MEHEHHE CKOPOCTH XHUMHYECKON
peakuuu, B T.4. C TO3MIMHA  SKOJIOTHYECKU
1e7ecoo0pa3HoOTro TOBEJACHUS B OBITY W TPYIOBOM
NEeSITENIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 37I0POBbS U
OKpYKalollel NpUPOTHOU CPEIbI».

2. Ilpaktuueckoe 3ansTue «PelleHne nOpakTUKO-
OpUEHTUPOBAHHBIX 3a/IaHUI HA MPUMEHEHHE PUHIUTIA
Jle-lllatenpe Ui HAXOXKJEHUS  HaIpaBIICHUS
CMEIIICHHS PABHOBECHS XUMUYECKOM PEaKINK U aHAINU3
(akTOpOB, BIMSIONIUX HA CMELIEHUE XHUMHYECKOTO
paBHOBECHSIY.

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

Paznen 6. PactBopbl

Tema 6.1.

Copepxanue yueOHOro Marepuaiia

Ilonstue o
pacTBopax

1.PacTBOopenne Kkak (U3UKO-XUMHUYECKUN MpOIECC.
2.PacTtBOpBI.

3.Cnoco6bl MIPUTOTOBJICHUS pacTBOPOB.
PactBOpuUMOCTE.

4 MaccoBasi 701 pacTBOpeHHOro BeriectBa. CMBICI
MoKa3aress MpeAeabHO JTOMYCTUMOW KOHUEHTPAUuu U
€ro HCIOJIb30BaHME B  OIICHKE OKOJIOTHYECKOM
0€30I1aCHOCTH.

5.I1paBuna IKOJIOTUYECKH 1enecoo0pa3Horo
MOBE/ICHUS B OBITY U TPYIOBOI JAESITENFHOCTH B LENAX
COXpaHEHHUS CBOETO 3J0POBbI U  OKpyXKaromei
MPUPOJTHON Cpefibl; ONTACHOCTh BO3JCHCTBHSI Ha KUBHIE
OpraHU3MbI OTPEICTICHHBIX BEIIECTB.

6.Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX
3aJlaHUNl Ha PaACTBOPHI, HCIOIb3yeMble B OBITOBOW U
MIPOU3BOJICTBEHHOM JIESTEIILHOCTH YEJIOBEKA.

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

Conepkanue yaeOHOTO MaTepuaia

He npenycmoTtpeno

B ToMm uncne nabopaTopHBIX 3aHATHIA

1.JTaGopaTtopHoe 3aHSTHE «[IpurorosiieHue
pacTBOPOBY.

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

Paznmen 7.11IpodeccrnoHanbHO-OpUEHTHPOBAHHOE COJIEpIKaHuE (CoepKaHue
MIPUKJIATHOTO MOJTYJISI)

Tema 7.1. XumMus B
OBITY H
MPOMU3BOJICTBEHHO
U IeATENbHOCTH
YJeJIoBeKa

Conepkanue yaeOHOro MaTepuaa

1.Hogeiimmme AOCTHXKEHUS XUMHYECKOM HayKu U
XUMHYECKOM TEXHOJIOTHH.

2.Ponp  xuMuM B 00ECIEUEHHHM DKOJOTHYECKOM,
SHEPreTUYecKON U MUILEBOM 0€301acHOCTH, pa3BUTUU
MEIULIHEL

3.IlpaBuna momcka W aHauW3a  XUMHYECKOH
MH(POpMAIIUK U3 PA3TUYHBIX WUCTOYHUKOB (HAydHasl U
ydeOHO-Hay4YHasl JINTepaTypa, CPEICTBa MacCOBOM
nHpopmanuu, cetb HTEpHET).

B TOM uncie npakTH4ecKux 3aHsATUN

1. IIpakTueckoe 3ansatue «Ilonck u aHanu3 KeMcoB O
MPUMEHEHUH XHMUYECKUX BEIIECTB M TEXHOJOTHH ¢
ydgeToM Oyaymied mpogecCHOHAIBHON EATeIbHOCTH
[0 TeMaM: BaKHEHINe CTpOUTEIbHbIE MaTepHabl,
KOHCTPYKIMOHHBIE ~MaTepuaibl, Kpackd, CTEeKJO,
KepaMuKa, MaTepuanbl Jjs DJIEKTPOHUKHU, HaHO
MaTepuaabl, TEKCTWJIbHbIE BOJIOKHA, HCTOYHUKHU
SHEpPruM, OpraHndeckhue U MHUHEpaIbHbIE YAOOpEHUs,
JIEKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMUSI».

2. [IpakTnueckoe  3aHsTHE: «IIpencraBnenue
pe3yNbTaToOB pelleHus KeicoB B (popMe MUHU-IOKIAAA
C TIpe3eHTaluen"

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

[Ipomexxyrounas arrectanus (auddepeHIInPOBaHHBINA 3a4€eT)

Bcero

78
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3. VYcnoBus peanuzanuy MOporpaMMmbl  00II€00pa30BaTENBHOTO YU4E€OHOTO

npeaMeTa

3.1. MarepuanbHO-TEXHUYECKOE OOecreueHre

Jl1s1 peanu3zanuu mporpaMmbl 001e00pa3zoBaTEILHOTO MpeaMeTa
JIOJIKHBI OBITh MPEYCMOTPEHBI CIICIIHAIbHBIC TTOMEIICHHS: YICOHBIN KaOUHET
XUMHH.

O6GopynoBanue yuyeOHOTO KaOuHeTa (HATJISIAHBIE TOCOOUsS): HaOOPHI
IIAPOCTEP’KHEBBIX MOJIETICH MOJIEKYJ, MOJENH KPUCTAIUTMUECKUX PEIICTOK,
KOJIJICKITUU TIPOCTHIX M CIOXKHBIX BEIIECTB W/WIM KOJUJICKIUH ITOJIMMEPOB;
KOJIJICKITUSI TOPHBIX IMOPOJ W MHHEpaJIoB, Ta0nwia MeHnueneeBa, y4deOHbIC
bunbMbIL, M(POBBIE 00pa30BaTEIbHBIE PECYPCHI.

Texnuueckue cpencrtBa OOyudeHHs: KOMIIBIOTEp C  YCTpOWMCTBaMu
BOCIIPOU3BEACHUS 3BYKa, NPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C OSKPAHOM,

MYJIBTI/IMG,I[HﬁHaSI AO0CKa, YKA3Ka-IIpEe3CHTCP AJIA HpGSGHTaHI/Iﬁ.
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3.2. HHupopmannoHHOE 0OEcieUeHHE peann3aluy MPorpaMMel

1. IleuyaTHble U3MaHUA.

1. Ia6puensn, O.C. Xumus. TexHomorudeckuit mpoduiib: yueo. s
CTYJCHTOB yupexxacHui cpea.npod.oopazosanus / O.C. 'abpuesy,
N.I".OctpoymoB. — M. :O0pa3oBareabHO-U3AATENbCKUI LEHTP «AKaIeMus»,
2024. — 304 c.

2. Aundunorenoa, M. B. Xumus: y4eOHUK W TPAKTHUKYM JJIsi CPEIHETO
npodeccuonanpbHoro oo6pazoBanusi / U. B. Audunorenoa, A. B. baGkos,
B. A. TlonikoB. — 2-e¢ u3x., ucnp. u gon. — Mocka: WUznarensctBo FOpaiiT,
2023. — 291 c. — (IIpodeccuonansuoe ob6pazoBanue). — ISBN 978-5-534-
11719-6. — Tekct: anexTpoHHbt // OOpaszoBatenbHas miargopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/513807 (mata obpamenus: 03.04.2024).

3. [eromuxuna, H. A. OOmas xumus: yueOHuk qis1 cno / H. A.
[eromuxuna, JI. B. MunaeBckas. — Cankr-IlerepOypr: Jlans, 2021. — 164 c.
— ISBN 978-5-8114-6897-3. — TekcT: anektponHsbiii // JlaHb: 35eKTpoHHO-
oubanoreunas cucrema. — URL: https://e.lanbook.com/book/165824 (narta
obpamenus: 03.04.2024). — Pexxum gocTyna: Ijis aBTOPHU3. MOJIb30BaTEIIEH.

4. Huxonbckuii, A.b. Xumus: ydyeOHUK W TMPAKTUKYM JJISI CPEIHETO
npodeccronaibHoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3., nepepad. u gon. — MockBa: M3agarenscTBo FOpatit, 2023. — 507 ¢c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-01209-5. — Texcr:
anekTpoHHbI // OOpaszoBatenbHas miatd@opma FOpaiit [caiir]. — URL:
https://urait.ru/bcode/513537 (narta ooparuenus: 03.04.2024).

d. Xumusi: y9eOHUK IS CPeIHEro MpodecCHOHAIBHOTO obOpa3zoBaHus /
10. A. Jle6enes, I'. H. ®aneeB, A. M. I'onmy6es, B. H. Illanosan; mox oOmiei
penakmuenn I'. H. ®aneeBa. — 2-¢ wu3m., mnepepad. u  jgom. — MockBsa:
MNznaTenbcTBO Opaiir, 2023. — 431 c. — (ITpodheccumonanpHOE
obOpazoBanue). — ISBN 978-5-9916-7723-3. — TekcT: »>meKTpOHHBIA //
O6pa3zoBarenbHas miatdopma FOpaiir [caliT]. — URL:
https://urait.ru/bcode/513073 (nata obpammenus: 03.04.2024).

2. JIOTIOTHUTENbHBIE UCTOYHUKH:
1. I'ycera, E. B. Xumus ans CIIO: yyebHo-MeToanueckoe nocodue / E. B.

I'ycesa, M. P. 3uranmmuna, /[. M. KynukoBa. — Kazans: KHUTY, 2019. — 168
c. — ISBN 978-5-7882-2792-4. — TekcT: 35eKTpoHHBIH // JlaHb: 2IEKTPOHHO-
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https://urait.ru/bcode/513073

oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (nata
obpamenus: 03.04.2024). — Pexxum nocTyna: Ijis aBTOPHU3. TOJIb30BaTEIICH.

2. Yepnukosa, H. FO. Xumus B 10CTYITHOM U3JI0)KEHUH: Y4eOHOE ITocoOue st
cno / H. FO. YUepnukoBa. — 2-e u3f., crep. — Cankr-IletepOypr: Jlanp, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Tekcr: 3nexktponHblii // JlaHb:
AIEKTPOHHO-OUOIMOTEeUHAs cucTema. — URL:
https://e.lanbook.com/book/195532 (nara oOpamenus: 03.04.2024). — Pexum
JocTyna: JAJis aBTOPU3. MOJIb30BaTEEH.

3. IllleBnuupina, JI. B. Xumus: yueOnoe nocobue / JI. B. [lleBuunbina, A. W.
AnapneB. — Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-
— TekcT: anexkTpoHHbIH // JlaHb: 31eKTpOHHO-0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/118505 (mata obpamienus: 03.04.2024). — Pexum
JocTyna: JAJisk aBTOPU3. MOJIb30BaTelEH.

4. bnuunos, JI. H. Xumus: yueonuk aiist CI10 / JI. H. biunos, U. J1. Tlepdunosa,
T. B. CokonoBa. — 2-¢ uzn., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c.
— ISBN 978-5-8114-7904-7. — TekcT: 3neKTpoHHbIN // JIaHb: 3JE€KTPOHHO-
oubnnoreunas cucrema. — URL: https://e.lanbook.com/book/167183 (mara
obpamenus: 03.04.2024). — Pexxum gocTyna: Ijis aBTOPHU3. MOJIb30BaTEIICH.

5. Uepnurkona, H. FO. Penraem 3a1aun o XuMUM CaMOCTOSITENILHO (C OTBETAMU
u pemenusimu) / H. FO. Yepnukona, E. B. MemepskoBa. — 2-e u3f., cTep. —
Cankr-IlerepOypr: Jlans, 2024. — 330 c. — ISBN 978-5-507-45904-9. —
Tekcr: anextponnslii // Jlanb: 31eKTpoHHO-OMOIMOTeUHast cuctema. — URL:
https://e.lanbook.com/book/291209 (mata o6pamienus: 03.04.2024). — Pexum
J0CTyna: JAJis aBTOPU3. MOJIb30BaTEIEH.

6. Pesnukos, B. A. COopHHK 3a71a4 1 YIIPaXHEHUH IO OPraHUYECKON XUMUU /
B. A. Pe3nukoB. — 3-e u3f., crep. — Cankr-IletepOypr: Jlans, 2024. — 336 c.
— ISBN 978-5-507-46011-3. — TekcT: snektponnsiii // JlaHb: s1eKTpoHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/293012 (nata
obpamenus: 03.04.2024). — Pexxum mocTyma: Ijs aBTOPHU3. IOJIb30BaTEIICH.

3. DIEKTpOHHBIC U3TAHUS

1. hvsh.ru— Xypran «XuMus B IIKOJICY.

2. https://postnauka.ru/themes/chemistry — nexnuu o xumMun Ha caiite
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)
Hay4Ho-miomysipHbIiA MPOEKT «INEMEHTHI OOJIBIITON HayKm» ((PU3HKa, XUMUS,
MaTteMaTHKa, aCTPOHOMUS, HAYKH O KU3HU, Hayku o 3emJe). HoBocTu Hayku,
KHUTHY, HAYYHO-TIOITYJISIPHBIE CTAThU, JIEKUWH, SHIUKIONEAUU.

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

Caiit HayuHO-TIONTYJIsIpHOTO KypHana «llorenmmany». Xypnan uzngaércs ¢ 2005
r., ¢ 2011 r. — pazgen «Xumus».

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

CaiiT Hay4yHO-TIOIYJISIPHOTO 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 MaTepUabl 1JIs IKOJIbHUKOB U
yuurtenei. B Hell MOKHO HalTH y4eOHUKH 110 OOLIeH U HEOPraHUYECKOU
XUMHUM, OPTAaHUYECKOW XUMUHU, MYJIbTUMEINaMaTepUabl, a TAKKE 3a/1a4n
XUMHUYECKHX OJIMMIINA]] C PEIIEHUSIMU, 3aa4l BCTYIMUTEIbHBIX SK3aMEHOB JIJIS
aOUTYpPUCHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
HNudopmarmonnsie MaTepraibl 00 ouMnuanax: MoCcKOBCKON rOpOICKOM,
Bceepoccuiickon, Menneneesckoii, MexxayHnapoasou. [Ipusenens 3anauu
TEOPETUYECKUX U IKCTIEPUMEHTATIBLHBIX TYPOB, TOJAPOOHBIE PEIICHUS, CTUCKU U
doTorpadun nodeauTeneu.

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

Cuctema JUCTAaHIIMOHHOTO O0YYEHUSsI, HAllpaBJICHHAs B MIEPBYIO ouepeh Ha
MOATOTOBKY K OJIMMIIUA/IaM BCEX YPOBHEN — OT IIKOJBHBIX J10
MexayHapoanoit. CailT coaep>XKuT OrpoOMHOE KOJIMUECTBO 3a/ay,
CTPYNIUPOBAHHBIX KaK MO TEMaM, TaK U 1o onuMmnuagaM. [1o BceM OCHOBHBIM
paszesiaM XMMHH TPUBEIEH TEOPETUIECCKUN MaTepral U pa30OpaHbl pelieHUs
TUIOBBIX 3a]1a4.

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

[Toptan no HaHnoTexHoorusiM. OCHOBHAS 11€J1b — Pa3BUTHE 00pPa30BaHUs B
00J1aCTH HAHOTEXHOJOTHUM U MOATOTOBKA K MHTEPHET-OJIMMITHA]IE T10
HAHOTEXHOJIOTUSIM.

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

Hanéxnas cnpaBoyHast nHGOpMAIUS 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)

Hexommepueckuii caiiT oHJIaiiH-00pa30BaHuUs, COASPKUT MHOTO HHTEPECHBIX
o0pa3oBaTeIbHBIX KYPCOB M BHICOICKITUN SISl IIKOJILHUKOB, CTY/ICHTOB H
yuutenen. ECTh HECKOIBKO KypCOB 10 XMMUMU.

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

Caiit Chemical Abstract Service — caMblil aBTOPUTETHBIN B MUPE XUMHUHU
WH(OPMAITMOHHBIA HHTEPHET-pECypC (CANT TIATHBIN).

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

[TopTan 1o opraHM4eCcKON XMMHUM Ha aHTJIUMCKOM SI3BIKE.

14. http://www.xumuk.ru

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

15. http://orgchemlab.com/

CailT, noCBAIEHHBIN TPaKTUUECKOI paboTe B labopaTopuu
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4.

KoHTponb W OIEHKa pe3yibTaTOB OCBOCHUS 00MIC00pa30BaTEIHLHOTO

npeaMera

KoHTponb W oOlleHKa pacKphIBalOTCA Yepe3 IUCUUIUIMHAPHBIE pPE3yJbTaThl,

YCBOEHHBIE 3HAHUS U MPUOOPETEHHBIE 00yUaIOIIMMCS YMEHHUS, HalPaBJICHHbBIC
Ha (popMupoBaHUe OOITUX U TPOPECCUOHATBEHBIX KOMITETCHITUN

Oo0wmas/npodeccnonanbHas Paznen/Tema THun oeHOYHBIX MepONPUATHIA
KOMIIETeHIIUS
OK 01. Pasnen 1 - OIIEHKa TECTOBBIX 3aJIaHMI;
Tema 1.1 - OLICHKA MPAKTUYECKUX 3aHITUH;
OK 01. Pasnen 1 - OIIEHKa TECTOBBIX 3aJIaHMH;
OK 02. Tema 1.2 - OLIEHKA IPAKTHYECKMX 3aHATHIA;
OK 01. Pazgen 2 - OIICHKA MTPAKTHYCCKUX 3aHATHII;
OK 04. Tema 2.1
OK 0I. Pazgen 2 - OIICHKA MTPAKTHYCCKUX 3aHATHII;
OK 04. Tema 2.2 - OLIEHKA BBITMOJIHEHUS TaOOPATOPHBIX 3aHATHIA;
- KOHTpOJIbHas paboTa 1o TeMe
OK 01. Pazgen 3 - OIICHKa TECTOBBIX 3aJIaHUIM;
IIK 2.1. Tema 3.1 - OIIEHKA IIPAKTHYECKMX 3aHATHIA;
IIK 5.7.
OK 01. Pazgen 3 - OIICHKa TECTOBBIX 3aJIaHUI;
OK 02. Tema 3.2 - OIIEHKA IPAKTHYECKMX 3aHATHIA;
IIK 2.1.
IIK 5.7.
OK 01. Pazgen 3 - OLICHKA BBITIOJHEHUS JTA0OPATOPHBIX 3aHATHH;
OK 02. Tema 3.3 - KOHTpOJIbHas paboTa 1o TeMe
OK 04.
OK 01. Pazmen 4 - OLICHKA MPAKTUYECKUX 3aHITUH;
HK 2.1. Tema 4.1 - OLICHKA PE3y/IbTaTOB YCTHHIX OTBETOB;
IIK 5.7.
OK 01. Pazmen 4 - OIICHKA MPAKTUYECKUX 3aHSTUH;
OK 02. Tema 4.2 - OLICHKA BBITIOJHEHUS JTAOOPATOPHBIX 3aHATHH;
OK 04.
IIK 2.1.
IIK 5.7.
OK 01. Pasnen 4 - OLICHKA IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1aHHI;
OK 02. Tema 4.3 - OIICHKA BBITIOJHEHHS JTAOOPATOPHBIX 3aHSTHIA;
OK 04. - KOHTpOJbHAs paboTa Mo TemMe
IIK 2.1.
IIK 5.7.
OK 01. Pazgen 5 - OLICHKA MPAKTUYECKUX 3aHIATUH;
OK 02. Tema 5.1 - OLIEHKA pEe3yJIbTaTOB YCTHBIX OTBETOB;
IIK 2.1.
IIK 5.7.
OK 01. Pazgen 6 - OLIEHKA IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1aHUI;
OK 02.
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IIK 2.1. Tema 6.1 - OLICHKA PEe3yJbTaTOB YCTHBIX OTBETOB;
K 5.7.

OK 01. Pa3nen 6 - OLIEHKA PE3YJIbTaTOB YCTHBIX OTBETOB;
OK 04. Tema 6.1 - OIICHKA BBITIOJIHEHHS TAOOPATOPHBIX 3aHSATHIA;
K 2.1.

K 5.7.

[IpodeccrnoHaTbHO OPHEHTUPOBAHHOE COJIEPIKAHHE

OK 01. Pazngen 7 - 3amMTa Keica;

OK 02. Tema 7.1 - i depeHIMPOBAaHHBIN 3aUeT

OK 04. ddep P

OK 07.

[K 2.1.

K 5.7.
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