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1. HACIIOPT PABOYEH MPOT'PAMMBI YYEBHOI'O ITPEJIMETA

OVIL.13 XUMMUA
1.1 O0JacTh NpUMeHeHHA padoyeil MPOrpaMMsbl
O06mIe00pa3oBaTEbHEBIN MIPEAMET SBIISICTCS 00A3aTEIEHON YacThIO

0011e00pa30BaTEIHLHOTO IIHKIIA

o0Opa3oBaTenbHON TporpaMMbl cpeaHero npodeccroHambHOro oOpazoBanus (manee — CIIO) B
COOTBETCTBHHU C (pelepaibHbIM T'OCYJapCTBEHHBIM 00pa3oBaTenbHbIM cTanAapToMm (manee — OI'OC) mo

crrennansHOCcTH 33. 02. 01 dapmarms

1.2. llesu n nu1aHUpyeMble pe3y/IbTAThl 0CBOEHHS IHCIMILUIMHBI:
1.2.1. Lenp obmieoOpa3oBaTeNbHOTO MpeaMeTa XHUMHs: YCBOCHHE OOYYalOIIMMHUCS OCHOBHBIX

TIOHSTHH, 3aKOHOB M TECOPUH XMMHUU; OBIIaJICHUEC YMEHUSIMHU HAOIIONATh XU
XUMAYECKHN KCIIEPUMEHT, TIPOU3BOIUTE PACUYETHI HA OCHOBE XUMHUYCCKHX
XUMUAYECKHUX PEaKLIUH.

1.2.2. [Inanupyemsble pe3yiabTaThl OCBOCHHs 00111€00pa3oBaTeIbHO
®I'OC 33. 02. 01 dapmanms 1 Ha OCHOBE (eepabHOTO TOCYAaPCTBEHHOT
cpemnero obmero oopazoranus (maiaee — GI'OC COO).

MUYECKUE SIBICHUS, IPOBOJIUTH
(hopMy1 BemiecTB U ypaBHEHUIT

ro TpeaIMETa B COOTBETCTBUH C
0 00pa30BaTENHLHOTO CTaHIAPTa

Ocoboe 3HayeHne y4eOHbIH MpeaAMeT uMeeT npu GopMupoBanud 1 pa3BuTUU OK u TUYHOCTHBIX

PE3YJIbTATOB!

JINYHOCTHBIE pe3yJbTaThl

peajqu3aluu mporpamMmmMmbl BOCIUTAHUS
(Oeckpunmoput)

Ko inuHocTHBIX
pe3yabTaTOB peaau3auuu
NMPOrpaMMbl BOCIUTAHUS

Oco3Haromuii ce0s rpakITaHUHOM U 3aIIUTHUKOM BEITMKOM CTPAHBI.

JP1

[IposiBnsitonii aKTUBHYIO TPAXIAHCKYHO MO3ULUIO, JEMOHCTPUPYIOIINN
MMPUBCPIKCHHOCTh MpPUHOHIIAM YECTHOCTHU, IOPAAOYHOCTU, OTKPBITOCTH,
DKOHOMUYECKHA AaKTUBHBII M  y4YaCTBYIOIIMHA B  CTYJEHYECKOM H
TEPPUTOPHAIEHOM  CAMOYIPABICHHH, B TOM YHCJIE€ HA YCIOBHSX
JI0OOPOBOJIBYECTBA, TPOIYKTHBHO B3aUMOJICHCTBYIONINA M yYaCTBYIOIIUN B
JIeSITeIbHOCTH O0IIECTBEHHBIX OpraHu3aluil.

JIP 2

IIposiBisironiMii ¥ IEMOHCTPUPYIOUIMI YBAXKEHHE K JIIOAIM TpyAa,
OCO3HAIONIMI  [EHHOCTh COOCTBeHHOTO Tpyna. Crpemsmmiica K
(GopMHUpPOBaHHIO B CETEBOH Cpefe JMYHOCTHO M MNPOGEeCcCHOHATBHOIO
KOHCTPYKTHBHOTO «II(POBOTO CIIEAa.

JIP 4

HpOfIBJ’ISIIOI].IHfI YBaXCHHUE K JIOJAAM CTAPUICTO IMOKOJICHHSA U T'OTOBHOCTH K
Y4aCcTHIO B COIMAILHOU NMOAACPIKKEC U BOJIOHTCPCKUX NBUKCHUSAX.

JIP 6

Oco3HaMMi MPUOPUTETHYIO IIEHHOCTh JTMYHOCTH YEJIOBEKA, YBAXKAFOIIIUMA
COOCTBEHHYIO U YYXKYI0 YHHUKAJIBHOCTh B Pa3JIMYHBIX CHUTYaIUsX, BO BCEX
(dhopMax ¥ BUIaxX JIEATEIHHOCTH.

JP 7

Cobmroaronuii v MporaralIMpyONINi paBuiIa 30POBOTO U OE€30I1aCHOTO
o0Opa3a KH3HH, CIOPTa; MPEAYNPEKAAONMUN JTHOO MPEOIOJICBAIOIIHIA
3aBUCHMOCTH OT aJKOTOIls, Ta0aKka, IMCUXOAKTUBHBIX BEIIECTB, a3apTHBIX
urp u 1.7. COXpaHSIONNi ICUXO0JIOTHYECKYI0 YCTOMYMBOCTh B CUTYaTHBHO
CJIOXHBIX WJIM CTPEMHUTEIIBHO MEHSIOIUXCS CUTYAIUSIX.

JIP9

3a0oTsAImMICS O 3alIUTe OKpY)KAIoLIeH Ccpelbl, COOCTBEHHOW M YyKOM
0€30IacHOCTH, B TOM YHCIIe IIM(POBOIL.

JIP 10

[IpuHuMmaromuii cemeilHble LEHHOCTH, TOTOBBIM K CO3JAHUI0 CEMbU U
BOCITUTAHUIO JIeTEH; IEMOHCTPUPYIOMUNA HETPHUATHE HACHUIUSI B CEMBE,
yX0/la OT POIUTEIBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIICHHWHA CO
CBOMMH JICThMH U MX ()MHAHCOBOTO COJICPIKAHUSL.

JIP 12

JIn4yHOCTHBIE Pe3yIbTATHI
peanu3anyu NPorpaMMbl BOCIMTAHUS, oNpe/iejieHHbIe KJII0YeBbl

MU padoToAaTesIMU

OcyliecTBISIIONMKA  TIOUCK, aHAllM3 ¥ UHTepIperanuio  HHbOopMaIny,
HE00XOIMMOM [UIs BRIIIOJHEHUS 3a/1a4 NpodecCHOHAIBHOM IS TEIbHOCTH.

JIP 21

CrocoOHBIE  WCHOJB30BATh WHPOPMAITMOHHBIE  TEXHOJIOTUH B
podeCCHOHATTLHON IeITeTLHOCTH.

JIP 22

JInyHOCTHBIE Pe3yabTaThI
peanu3anyu NPOrpaMMbl BOCIIMTAHUS, ONpeeIeHHbIe cy0beKTaMu 00

a30BaTEeJbHOI0 IMmpoiecca

HpOﬂBJ’IHTB ,I[06pO)KeJ'IaT€J'H:HOCTB K OKpYy’Karouum, ACIMKATHOCTh, YyBCTBO
TaKTa U TOTOBHOCTH OKa3aTh IIOMOIIb KAXXJOMY KTO B HEH HYXJIaCTCH.

JIP 25




Koa n
HanMeHOBaHHe
(popmupyembix
KOMITeTEeHI[M I

IInanupyemble pe3yJibTATBI OCBOCHUSI M CIUIITTHHBI

Oobume (MeTanpenIMeTHBIE)

[IpenmeTHbIE

OK 01. Beibupats
CITIOCOOBI PEIICHUS
3aj1a4

PO eCCHOHATTEHOM
JeSITENTBHOCTH,
MPUMEHUTENBHO K
Pa3IMYHBIM
KOHTEKCTaM

B wactu TpyIoBOTO BOCITUTAHHS:
- TOTOBHOCTbH K TPY/AY, OCO3HAHHE
LIEHHOCTH MacTepPCTBa,
TPYIOIIO0OwE;

- TOTOBHOCTb K aKTUBHOI
JESATEIILHOCTH TEXHOJOTHIECKOMN 1
COIMAJIHbHON HANPaBICHHOCTH,
CIIOCOOHOCTH WHUITMHPOBATB,
IJIAHUPOBATh U CAMOCTOSTEIBHO
BBITIOJTHSATH TAKYIO
eI TeNTbHOCTB;

- HHTEpEC K pa3IuIHbIM chepam
npodeccuoHaIbHON
JIESTSIILHOCTH,

OBnanenue yHUBEpCaIbHBIMU
y‘Ie6HLIMI/I IIO3HaBaTCIbHBIMN
JICVCTBUSIMHU:

a) 6a30BBIC JTJOTHICCKUE ICHCTBUS:
- CaMOCTOSITENEHO (POPMYITHPOBATH
" aKTyaJIM3UpOBaTh
po0JieMy, pacCMaTpHUBAaTh €€
BCECTOPOHHE;

- YCTaHaBJIMNBATb CYHICCTBCHHLIﬁ
MPpU3HAK UJIW OCHOBAHUWA JJIA
CpaBHEHUs, KiIaccu(pUKauu 1
0000111eHH S,

- OTIPENIeNATH LEIH ACATEILHOCTH,
3aJlaBaTh MapaMeTPhl U KPUTEPUHU
WX TIOCTHKCHHUS,

- BBIABJIATH 3aKOHOMCPHOCTU U
MIPOTUBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTb KOPPEKTUBBI B
JCATCIIBHOCTDH, OLICHUBATh
COOTBETCTBHE PE3yIbTATOB IIEIISIM,
OLICHUBATH PHUCKH HOCHCI[CTBI/Iﬁ
JIESITSIIbHOCTH;

- pa3BHUBaTh KPEAaTHBHOE
MBIIIICHHE TIPU PEIICHUH
JKU3HEHHBIX MPOOIIeM

0) 0a30BbIE HCCIICIOBATEIILCKUC
IEUCTBUA:

- BJIaJI€Th HABBIKAMHN yqe6Ho-
HACCIIEA0BATENBCKON U IPOEKTHOM
JeSTeILHOCTH, HABBIKAMU
paspeieHus mpodiem;

- BBIABJIATH IIPUYHUHHO-
CJICJICTBCHHBIE CBS3U U
aKTyaJIM3UPOBAThH

3aaa4y, BbIABUT'aTh TUIIOTE3Y €€
PEIICHUA, HAXOAUTh apTr'yYMCHThI

BmaneTts cucTtemMoit XMMHYECKUX 3HAHNM,
KOTOpasi BKIIFOYAET:

OCHOBOTIOJIAraloIIe MOHATHS (XUMHYECKHN
3JIEMEHT, aTOM, DJIEKTPOHHAS 000JI0UKa
aToma, s-, p-, d-2JeKTpOHHBIE OpOHUTAIIH
aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTD,
3NEKTPOOTPULIATEIBHOCTD, CTETIEHb
OKHCIICHUS, XUMHYECKas CBSI3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBIA 00beM,
YIJIEPOAHBINA CKeNeT, QyHKIMOHATNbHAS
rpymma, pagukai, H30Mepusi, H30MepHI,
TOMOJIOTHYECKHUH Psil, TOMOJIOTH,
YTIIEBOAOPOIBI, KHCIOPOA- U
a30TcoJiepKallie COSAMHEHHUS,
OHMOJIOTHYECKN aKTUBHBIE BEIIECTBA
(yryieBobl, )KUPHKI, OCIKH),

MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYIJIIPHBIE COSAMHEHNS,
KPUCTAIDIMYECKas PEIIeTKA, TUTIBI
XUMHYECKUX Peaknil (OKHCIUTEIBLHO-
BOCCTaHOBHUTEIbHBIC, DK30- U
SHAOTEPMUYECKHE, PEaKIINA HOHHOTO
o0OMeHa), pacTBOP, IIEKTPOITUTEI,
HEDJICKTPOJIMTHI, 3JICKTPOIUTHIECKAS
JTUCCOITUAIIVSI, OKUCITUTEND,
BOCCTaHOBHUTEb, CKOPOCTh XUMUYECKOH
peaKuy, XMMHUECKOe paBHOBECHE), TEOPUU
1 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOSHUS
oprannyeckux Bemects A.M. byTieposa,
Teopus

AJIEKTPOIIUTHYECKOMN TUCCOIUAIIHH,
nepuoanyeckuit 3ako .M.

MemnpeneeBa, 3aKOH COXpPaHEHHUS MacChl),
3aKOHOMEPHOCTH,

CUMBOIIMYECKHH S3BIK XUMUH,
(haKTOJIOTMYECKUE CBEIICHUS O

CBOMCTBax, COCTaBe, NOJyYEHUH U
0€e301MacHOM HCIIONIb30BaHUH

BKHEHIINX HEOPTAHUYECKUX U
OpPTaHUYECKHUX BEIIECTB B OBITY U
NPaKTUIECKOW AesATENIbHOCTH YeJI0BEKa;

- YMETb BBISBIIATH XapaKTePHbIE MPU3HAKH U
B3aUMOCBSI3b

M3YYCHHBIX TIOHATHH, IPUMEHSTh
COOTBETCTBYIOIINE TOHSTHUS IPH
OIMCAHNUHU CTPOCHHS U CBOMCTB
HEOPTraHWMYECKHX M OPTaHUUECKUX
BEIIECTB U UX MPEBPAIICHUN; BBISBISAThH
B3aMMOCBS3b XUMHUYECKUX

3HAHW C MOHITUSMH U TIPE/ICTABICHUSIMA
JPYTUX €CTECTBEHHOHAYYHBIX NIPEIMETOB;
- YMETh HCIIOJIb30BaTh HANMEHOBAHHUS
XUMHYECKUX COCJMHEHUN

7




JUUIS TOKa3aTelIbCTBA CBOUX
YTBEpKJECHUM, 3a71aBaTh
rmapamMeTphl

Y KPUTECPUU PEIICHUS;

- aHAJIM3UPOBATH MMOYICHHBIC B
XOJI¢ PEIICHUS 3a1a9u
pe3yabTaThl, KPUTUUECKHU
OIICHUBAThH UX JJOCTOBEPHOCTb,
MIPOTHO3UPOBATH HU3MCHCHNE B
HOBBIX YCIIOBUSIX;

- YMETb MIEPECHOCUTDH 3HAHUS B
[TO3HABATENHHYIO U MTPAKTHYECKYTO
00J1aCTH KU3HEIEITCIIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX

obJacrei;

- BEIZIBUTATH HOBBIE HJIEH,
HpezmaraTL OpI/II‘I/IHaJ'IBHI)IC
MMOIXOIBI

U peIleHUS;

- CIOCOOHOCTH MX HCIIOJILE30BAHUS
B IIO3HABATEILHON U

COLIMAJIBHOU MTPAKTHUKE.

MEXyHapOIHOI'O COI03a TEOPETHYECKOH 1
MPUKJIaATHON XUMUH U

TPUBUAJIBHBIC HA3BAHUS BaYKHEHUIIINX
BEIIECTB (3THJICH, alleTHIICH,

rrneprH, GeHou, GopMaTbIeT I,
YKCYCHast KHCJIOTa, TJIMLUH,

yrapHBIN Ta3, YIIEKUCIbIN ra3, aMMHaK,
raiieHas u3BecTb,

HeralleHasi U3BECTh, TUTHEBAsI COZA U
JIPYTHX), COCTABIIATH

(hopMyJIbI HEOPTAaHMUECKUX M OPTaHUYECKUX
BEILIECTB, YPaBHEHUS

XMUMUYECKHUX Peakuui, 00bSICHATh UX
CMBICIT; TIOATBEPKAATh

XapaKkTepHbIE XUMUYECKHE CBOCTBA
BEIIECTB COOTBETCTBYIOLIUMHU
9KCIEPUMEHTAMH U 3alUCSIMUA YPaBHEHHUH
XUMHUYECKUX PEaKIUil;

- c¢(hopMHUPOBATH MPEJCTABICHUS: O
MaTepHaIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U I03HABAEMOCTH
SIBIICHUH TIPUPOJIBL; O MECTE M 3HAUECHUH
XMMUH B CUCTEME €CTECTBEHHBIX HAYK U €€
pOTH B 00ECTIEYEHUH YCTOMYMBOTO
Pa3BUTHS YEIOBEUECTBA: B PEHICHUH
MIPOOJIEM IKOJIOTUIECKOH, SHEPTETHUECKOM
U TIUIIEBOM

0€301acHOCTH, B Pa3BUTHUH MEIUIIHEI,
CO3JIJaHMH HOBBIX MAaTEPUAJIOB, HOBBIX
HUCTOYHUKOB 3HEPI'UH, B 00ECIIEYCHUN
PalMOHATBLHOTO MTPUPOAOIONB30BaHHUS, B
(hopMHpOBaHUU MEPOBO33PEHUS U 00IIIEH
KYJbTYpPBI YEJIOBEKa, a TAKXKE IKOJIOTMUECKH
000CHOBAaHHOT'O OTHOIIIEHHS K CBOEMY
3[I0POBBIO U MIPUPOJIHOM Cpeie; - BIaJIeTh
CHCTEMON XUMHUYECKHUX 3HAHUH, KOTOpas
BKJIIOYAET:

OCHOBOTIOJIArafOIIHE MTOHSTHS
(1OTIOJTHUTENBHO K CUCTEME MTOHATHH
0a30BOro ypoBHS) - H30TOIBI, OCHOBHOE U
BO30YKJICHHOE COCTOSTHHE aToMa,
TUOpHUIM3AIIHMS ATOMHBIX OPOUTANICH,
xumudeckas cBsi3b (" "' u ", KpaTHbIC
CBSI3H), MOJISIpHAst KOHIIEHTPAIIHS,
CTpyKTypHas popMyma, n3oMepus
(cTpykTypHas,

reoMeTpuyeckas (IIUC-TpaHC-U30MepHsL),
TUIBI XAMHYECKHUX peakiuil (roMo- u
reTeporeHHble, 00paTUMBbIEC U
HeoOpaTUMBIE), pacTBOPHI (UCTHHHBIE,
JICTIEPCHBIE CHCTEMBI), KPUCTAJLIOTHJIPATHI,
CTETIeHb JTUCCOIMAIINH, dJIEKTPOIIH3,
KPEKHUHT, pu(pOpMHUHT);

TEOPHH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHUPOBO33PEHUECKUE 3HAHUS,

JeKalue B OCHOBE OHUMAaHUS
MIPUIUHHOCTH




1 CHCTEMHOCTH XMMHYECKHX SBJICHUH,
COBPEMEHHBIE MIPEICTABICHHUS O CTPOCHUT
BEIIIECTBA HA AaTOMHOM, MOJICKYJIIPHOM H
HAJMOJIEKYJISIPHOM YPOBHSIX;
MPE/ICTAaBICHHUS O MEXaHU3MaX XUMHYECKUX
peaxkuuii,

TEPMOJTUHAMUYECKUX U KHHETHUECKUX
3aKOHOMEPHOCTSIX UX HPOTEKAHHUSI, O
XMMHYECKOM PaBHOBECHH, AUCTIEPCHBIX
cucTeMax, (haKTOIOrHYecKue CBEICHNS O
CBOICTBAaXx, COCTaBe, NOJTYYCHUH U
0€3011acCHOM HCIIOIb30BAaHNH BaKHEHIIINX
HEOPraHNYECKUX U OPTaHHIECKUX BEIIECCTB
B OBITY ¥ IPAKTUUECKON AEATEILHOCTH
YeNloBeKa; O0IINX HAYYHBIX MPUHIUIAX
XMMHYECKOT0 IPON3BO/ICTBA (HAa IPHMEpe
MIPOU3BOJICTBA CEPHON KUCIIOTHI,

aMMHaKa, METaHOJIa, TepepadoTKH HeTH);
- YMETb IPOBOJUTH PAcUETHI 110
XUMHYECKUM (HOopMyIJiaM U ypaBHEHHSIM
XUMHYECKHUX PEaKIUH ¢ UCIIOIB30BaAHUEM
(hn3nuecKuX BETMYWH (Macchl, 00beMa
ra3oB, KOJMYECTBA

BEILIECTBA), XapaKTePU3YIOIINX BELIECTBA C
KOJINYECTBEHHOW CTOPOHBI: PACYETHI 1O
HaXOXJCHUIO XUMHUUECKOH (hOPMYJIBI
BEIIIECTBA; pacyeThl Macchl (00beMa,
KOJINYECTBA BEIIECTBA) POJYKTa PEaKIvy,
€CIIM OJTHO U3 UCXOHBIX BEIIECTB JaHO B
BUJIE

pacTBOpa ¢ OMPEAEIEHHON MacCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA WU JAHO B
n30BITKE (MMEET MPUMECH ); PACUETHI
MaccOBOHW HIT 00BEMHOM JI0JIN BBIXO/1A
NPOJIYKTa PEaKIUK; PacyeThl TETNIOBOTO

s dekra peakiuii, 00EMHBIX OTHOIIIEHUI
rasos;

- YMETh BBISBIIATH XapaKTepHbIC PU3HAKH U
B3aMMOCBS3b M3Y4YEHHBIX MTOHSATHH,
MPUMEHSTH COOTBETCTBYIOIIHE TIOHATHS IPU
OIMCAaHWUHU CTPOCHHS U CBOWCTB
HEOPTraHUYECKUX M OPraHMYECCKUX
BEILECTB M UX NPEBPAIICHHI; BBISBISAT
B3aUMOCBSI3b XUMHUECKUX 3HAHUH C
MOHSATHSAMH ¥ MIPEICTABICHUSIMH APYTHX
IpeIMETOB ISl 00JIee 0CO3HAHHOTO
MOHUMaHHS U 00BSICHEHHS CYIIHOCTH
MaTepHabHOTO €JIMHCTBA MUPA;
HCHOJIb30BaTh CUCTEMHBIE XUMUYECKHE
3HaHUs U1 OOBACHEHHUS U
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIINX
€CTECTBEHHOHAYUYHYIO TIPUPOLLY;

- YMETh HCIIOJb30BaTh HANMEHOBAHHUS
XUMHYECKHUX COCTMHEHUIH MEXTYHAPOTHOTO
CO103a TEOPETHUYECKON U IPUKIIATHON




XUMUU U TPUBHUAJIbHBIC HA3BAHUS BEILECTB,
OTHOCSIINXCS K N3YYCHHBIM KJIaccam
OpPTaHUYECKUX U HEOPTaHUIECKUX
COEIMHEHMI; NCIIOTIB30BaTh XUMHUECKYIO
CHUMBOIIUKY ISl COCTaBIEHUS POPMYIT
HEOPTaHWYECKUX BEIIECTB, MOJIEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAILIEHHBIX ¥ CKEIETHBIX) POpMYIT
OpPTaHWYECKUX BEIIECTB; COCTABIIATH
YpaBHEHUSI XUMUYECKUX PEaKIIni

1 PACKPBIBATh UX CYIIHOCTb: OKUCIUTEIBHO-
BOCCTaHOBHUTEIIbHBIX PEAKINH TTOCPEICTBOM
COCTaBJICHHSI JJIEKTPOHHOTO OayaHca 3THX
peakuuii; peakiuii HFOHHOTO 0OMEeHa

IIyTEM COCTaBJICHUSI UX TOJIHBIX U
COKpAIIICHHBIX HOHHBIX YPaBHEHU;
peaKuuii ruaposn3a, peakuun
KOMIUIEKCOOOpa30BaHus (Ha mpuMepe
THIPOKCOKOMILIEKCOB

[IMHKA U aTFOMUHUS); TIOATBEPKIATh
XapaKTepHbIE XUMHUUECKHE CBOWCTBA
BEIIECTB COOTBETCTBYIOIIUMHU
JKCIIEPUMEHTAMH U

3aMUCAMHU YpaBHEHUHM XUMUYECKUX
peaxuumii;

- YMETh KJIacCU(HUITUPOBATH
HEOpPTraHWYeCKHe U OpraHu4eCcKHe BellecTBa
U XUMUYECKHE PEeaKINH, CAMOCTOATEIHHO
BBIOWpATh

OCHOBAHUS M KPUTEPUH IS KTacCU(UKAITIU
U3y4aeMbIX XUMHUECKHX 00BEKTOB;
XapaKTepH30BaTh COCTaB M BaYKHEHIIINE
CBOICTBa BEIECTB, MPUHAIIEKAITUX K
OTIpeIeNICHHBIM KJIaccaM M rpymmnam
CoeMHEeHHH (TIPOCThIE BEIECTBA, OKCHIBI,
THUIPOKCHIBI, COJTH; YTIIEBOIOPOIBI,
MIPOCTHIE APUPHI, CTUPTHI, (HEHOITBI,
QIIBJICTHJIBI, KETOHBI, KAPOOHOBBIE KHCIIOTHI,
CJIOKHBIE d(DUPBI, JKUPBI, YTTIEBOIbI, aMHUHEI,
AMUHOKHCIIOTHI, OITKH); IPUMEHSTh
3HAHUA O COCTAaBE U CBOWCTBAX BELIECTB IS
3KCIIEPUMEHTAIbHOM MPOBEPKHU TUIIOTE3
OTHOCHTEIHFHO 3aKOHOMEPHOCTEH
MIPOTEKaHUS

XUMHUYECKUX PEaKIUil U MPOTHO3UPOBAHUS
BO3MO>KHOCTEH X OCYIIECTBICHNUS;

- YMETh NMOATBEPKIaTh Ha KOHKPETHBIX
MIpUMepax XapakTep 3aBHCUMOCTH
PEaKIMOHHON CLIOCOOHOCTH OPraHMYECKHX
COEJIMHEHUU OT KPaTHOCTH U TUIIA
KoBajieHTHOH cBs3u ("' " u "), B3aMMHOTO
BJIMSIHUS aTOMOB U TPYTIN aTOMOB B
MOJIEKYJAX; a TAKKe

OT OCOOCHHOCTEW peaTn3aIiiy pa3InIHbIX
MEXaHHM3MOB TPOTEKaHUsI peakiuii;
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OK 02.
Hcnons3oBaTh
COBpEMEHHbBIE
CpeACTBa IMOMCKa,
aHanm3a u
WHTEPIpETAIUH
uHpOpPMAaLUH, U
nH(popMaLMOHHbIC
TEXHOJIOTUH JIJIsI
BBITTOJTHEHHS 337124
npodeccuoHaIbHON
JeSITEITBHOCTH

B o0mact LeHHOCTH HayYHOTO
MO3HAHUS:

- copMHUPOBAHHOCTH
MHUPOBO33pEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOLIECTBEHHOM MPAKTHKH,
OCHOBaHHOI'O Ha AMAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B MOJHUKYJIETYPHOM
MHUpE;

- COBEpPIIICHCTBOBAHNUE SI3BIKOBOM U
YUTATEINHCKOU KYIbTYpPhI KaK
CpeACTBa B3aMOJICHCTBUS MEXKIY
JIFOJIMH ¥ TIO3HAHUS MUPA,;

- OCO3HAaHHE HEHHOCTH HAy4YHOU
JeSITENBHOCTH, TOTOBHOCTb
OCYIIECTBIISITh IPOCKTHYIO U
HCCIIEIOBATENBCKYIO IS TEIBHOCTh
WHIUBUAYALHO U B TPYIINE;
OBnajzieHNe YHUBEPCATHHBIMU
y4eOHBIMH TIO3HABATEIIHHBIMU
JEUCTBUSMU:

B) paboTta c uHpOpMaLuei:

- BJIaACTh HAaBBIKaAMU MOJIYUCHUA
WHPOPMAITUH U3 UCTOYHHKOB
Pa3HBIX THIIOB, CAMOCTOSITEILHO
OCYIIECTBIISTH IOUCK, aHAIU3,
CHCTEMATU3AIHIO U
HHTEpIpETANUIo HHHOpMAUU
pa3IUYHBIX

BUJIOB ¥ (DOPM Mpe/ICTABICHNUS;

- C03/1aBaTh TEKCTHI B PA3IUUHBIX
(dhopMaTax ¢ yuyeTom

Ha3zHaueHWS UHPOPMAIUH U
LIEJICBOM ayIUTOPUH, BRIOHpast
ONITUMAJILHYIO POpMY
NpEaACTaBJICHUA U BU3YyaJIU3alluu,
- OIICHUBATh JOCTOBEPHOCTD,
JIETUTUMHOCTh HH(POPMAIINH, e
COOTBETCTBUC ITPABOBLIM U
MOpaJIbHO-3THYECKUM HOpMaM;

- KCTOJIB30BaTh CPEICTBA
WHPOPMALIMOHHBIX U
KOMMYHUKAITUOHHBIX TEXHOJIOTHI
B PEIICHUU KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHu3alMOHHLIX 3a1a4 C
coOuroieHreM TpeOOBaHUH
SPrOHOMUKH, TEXHUKH
0€30ITaCHOCTH, TUTUEHEI,
pecypcocOepexeHus, IPaBOBBIX U
STHYECKUX HOPM, HOPM
nH(pOPMAITHOHHONW OE30TTaCHOCTH;
- BJIaICTh HABBIKAMHN
pacro3HaBaHUs U 3aLIUTHI
nHpopMaLuH, HHPOPMATHOHHOM
0e30IMaCHOCTH JINYHOCTH,

- YMETh IJIAaHUPOBATH U BBHIIOIHATH
XUMUYECKUH 3KCIIEPUMEHT

(mpeBpaleHst OpraHUYeCKUX BEIECTB MPU
HarpeBaHuH,

MOJIyYeHUE STHJICHA U U3Y4YCHHUE €ro
CBOMCTB, KQUeCTBEHHBIC

peaKkuy Ha anbIeTHIbI, Kpaxmal,
YKCYCHYIO KUCIIOTY; JICHATypaLus

0EJIKOB IIPY HarpeBaHWUH, LIBETHBIE PEAKLINU
OCIIKOB; TIPOBOIUTH

peaxkuy HOHHOTO 0OMeHa, ONpeaesITh
Cpeldy BOAHBIX PaCTBOPOB,

KayeCTBEHHbIE PeaKLrH Ha cynbdart-,
KapOOHAT- U XJIOpUJ aHHOHBI, HA KATUOH
aMMOHHS; PelIaTh KCIIEPUMEHTAIbHBIC
3a1a4u

o TeMaM "Metamsl" u "Hemetannsr") B
COOTBETCTBHUU C

MIPaBUIAMHU TEXHUKH 0€30IaCHOCTH MPH
oOpallieHu# ¢ BelecTBaMu

1 JIaDOpaTOPHBIM 000PYIOBaHUEM;
MIPECTABIIATH Pe3yJIbTaTh

XUMUYECKOr0 SKCIIEPUMEHTA B (hopMe
3aIlMCU YPaBHEHUH

COOTBETCTBYIOIIUX PEAKLUMI U
(hopMyIMpOBaTH BEIBOABI HA OCHOBE

OTUX PE3YJILTATOB,

- YMCTh aHaJIM3UPOBATH XUMHNYCCKYIO
“H(OPMAITHIO, TTIOTYIaeMYyIO

13 Pa3HBIX HCTOYHHUKOB (CPEACTB MacCOBOM
uHopMauu, cetb IHTEpHET U Ipyrue); -
BJIaJIeTh OCHOBHBIMH METOJIaMH HAYYHOT'O
MTO3HAHUS BELIECTB U XMMUYECKUX SIBICHUH
(HaburoieHne, n3MepeHHe, SKCIIEPUMEHT,
MOJICTUPOBAHUE);

- YMEThb IPOBOJIUTH PacyeThl MO
XUMUYECKUM (GOopMyJiaM U ypaBHEHHUSIM
XUMHYECKHUX PEaKIUH ¢ UCIIOBb30BAHUEM
(U3NUECKUX BEINYMH, XapaKTePU3YIOLINX
BEILIECTBA C

KOJINYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMasTbHBIE YCTIOBHSI) Ta30B, KOJIMYECTBA
BEILIECTBA; UCIO0Ib30BaTh CUCTEMHBIE
XUMHWYCCKHUE 3HAHUWA JJIA IIPUHATHUA
peleHni B KOHKPETHBIX )KM3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMH U HX
[IPUMEHEHHUEM;

- YMETh CAMOCTOSITEILHO TUIAHUPOBATh U
MIPOBOJUTH XUMUYECKUI SIKCTIEPUMEHT
(moyueHue U U3yueHHe CBONCTB
HCOPTraHNYCCKUX U OPraHUYCCKUX BCHICCTB,
KayecTBEHHBIE PEaKIIUU YTICBOIOPOJIOB
Pa3IMYHBIX KIacCOB U
KHCJIOPOJICOJIEPIKAIIMX OPTaHUIECKUX
BEHIECTB, pCHICHNUE OKCIICPUMEHTAJIbHBIX
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3aJa4 10 paclo3HaBaHUIO HEOPTaHUIECKUX
1 OpPTaHUYECKUX BEIIECTB) C COOIOCHUEM
TpaBuyI 6€30ITaCHOTO OOpAIICHUS C
BEIIECTBAaMH U J1a00OpaTOpHBIM
obopynoBanueM, (opMyITUPOBATH ETH
WCCIIEIOBAHUS, TIPEOCTABIIATH B Pa3IMIHON
(hopmMe pe3ynbTaThl SKCIICPUMEHTA,
aHaJM3UPOBATH U OLICHUBATH UX
JIOCTOBEPHOCTB;

- YMETh OCYIIECTBIATH IeJICHAPABICHHBIH
MTOMCK XUMUYECKOH MH(pOpMALIUU B
Pa3TMYHBIX UCTOYHHKAX (HAydHAs U
y4ae0HO-Hay4IHasI TUTEepaTypa, CpeacTBa
MaccoBoii uHpopmanuu, cetb UHTepHeT 1
JpyTHUe), KpUTHYECKH aHATM3UPOBATh
XUMHYECKYIO

nHpOpMaLHIO, TepepadaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C
MOCTaBIIeHHOW y4ueOHOIl 3a/madeii;

- BJIaJIETh CUCTEMOM 3HAHUI O METOAAX
Hay4YHOTI'O MMO3HAHUA SIBJICHUMN IMpUpOabI,
HCTIONIE3YEMBIX B €CTECTBEHHBIX HayKax H
YMEHHUSIMHA TPUMEHSTE 3T 3HAHUS TIPU
OKCIICPUMEHTAJIILHOM UCCIICAO0OBAHUN
BEIIECTB U JUISI O0BbACHEHUS XUMHUYECKUX
SIBIICHUH,

UMEIOIIIX MECTO B IPUPOJIE MTPAKTUICCKOM
JeSITEIbHOCTH YENIOBEKA U B TOBCEAHEBHOM
JKU3HU;

OK 04. Db dexruBHO
B3alMO/IEIICTBOBATh
U paboTaTh B
KOJUIEKTHUBE U
KOMaH]Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITETbHOCTH U
caMoOTpeeIeHHIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCIEN0BATENBCKOMN, IPOEKTHON
¥ COLIMAJIBHOM JIEATCILHOCTH;
OBnazeHne yHuBEpCaIbHBIMU
KOMMYHHUKATHBHBIMH JICHCTBUSIMH:
0) COBMECTHAas ICSITEIbHOCTh:

- IOHUMATh U UCIOJIb30BAThH
MpPEeUMyLIECTBAa KOMaHIHON U
WHAUBHIYaTbHOM padoThI;

- IPUHUAMATD L€ COBMECTHOM
JeSITEIbHOCTH, OPTaHU30BBIBATD
U KOOPJMHUPOBATh ACHCTBUS IO €€
JIOCTHKEHHIO: COCTABIISATh

IJIaH ACUCTBUI, pacpenesiTh
POJIH C YIETOM MHEHUH
YY9aCTHUKOB 00CYX/IaTh
Pe3yIbTaThl COBMECTHOM PabOTHI;
- KOOPJAMHUPOBATh U BBINOIHATD
paboTy B yCIOBHSIX PeabHOTO,
BHUPTYaJIbHOTO U
KOMOHWHHUPOBAHHOT'O
B3aMMOJEHCTBHUS; - OCYIECTBIATh
MIO3UTHBHOE

- YMETbH MIJIAHUPOBATH U BBITOJIHATH
XUMUYECKHUH SKCIIEPUMEHT (TIpEeBpaILCHHS
OpraHMYECKUX BEIIECTB MPHU HArpeBaHUH,
MIOJIyYE€HHUE ITUIEHA U U3YUEHHE €r0
CBOICTB, KaYeCTBEHHBIE PEAKINH Ha
aNbJIEru/JIbl, KpaxMall, yKCYCHYIO KHCIIOTY;
JeHaTypauys OelKOB IPH HarpeBaHuH,
LBETHBIE PEAKLUNHU OEJIKOB; IPOBOIUTD
peaxiuyu HOHHOTO 0OMeHa, OTNPeIeIsITh
Cpelly BOAHBIX PACTBOPOB,

KayecTBEHHbIE PEaKLMHU Ha CynbdaT-,
KapOOHAT- ¥ XJIOPU/I-aHHOHBI, HA KATHOH
aMMOHHSI) B COOTBETCTBHUU C MIPABHIIAMHU
TEXHUKHU 0€30MaCHOCTH IPH OOPAILCHUH C
BEIIECTBAaMHU U J1a0OpaTOPHBIM
000pyZIOBaHHEM; TIPE/ICTABIISATH PE3YIBTATHI
XHUMUYECKOr0 SKCIIEPUMEHTa B (hopMe
3aMHACH YPaBHEHHUI COOTBETCTBYIOIIUX
peakuuit 1 GOpMyIHPOBATH BBIBOABI Ha
OCHOBE 3THX Pe3yJIbTaTOB;

-YMETh CaMOCTOATENBHO IJIAHUPOBATh U
MIPOBOANTH XUMHUYECKHUI SKCIIEPHUMEHT
(Tmomy4yeHne u N3ydeHHe CBOMCTB
HEOPraHMYECKUX U OPTaHUYECKHX BEILECTB,
KaueCTBEHHBIE PEaKLUU YIIIEBOIOPOI0B
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CTpaTeruuecKoe MoBeIcHHE B
Pa3INYHBIX CUTYalUsX, IPOSIBISATH
TBOPYECTBO U BOOOPaKECHHE,

OBITh HHULIMATHBHBIM

OsnaneHne yHUBEpCATbHBIMH
PETYIATUBHBIMH JCHCTBUSMH:

T') IpuHATHE ce0s U APYTHX
JIIOJICH:

- IPUHAMATh MOTUBHI U
apryMeHTHI APYTUX JIOAEH IpH
aHajm3e

PE3yNBTaTOB AEATEIBHOCTH;

- IPU3HABATh CBOE IIPABO U MPABO
JpYTUX JIIOJeH Ha OIIUOKH;

- pa3BHBATh CIIOCOOHOCTH
MOHMMATh MHP C TIO3ULUH APYTOro
YeJI0BEKa;

Pa3IUYHBIX KJIaCCOB U
KHCJIOPOJICOJEPIKAINX OPTaHUICCKUX
BEIIECTB, PEIICHUE IKCIICPUMEHTAITLHBIX
3a]a4 10 paclo3HaBaHUIO HEOPTaHUIECKUX
1 OpPTaHUYECKUX BEIIECTB) C COOJIOICHUEM
TpaBuyI 6€30ITaCHOTO OOpAIICHHUS C
BEIIECTBAMH U JIA0OPATOPHBIM
obOopynoBaHueM, (hOpMyIUPOBATH IIETH
WCCIIEI0OBAHUS, IPEIOCTABIISATH B PA3TUIHON
(hopMe pe3ynbTaThl SKCIIEPUMEHTA,
AHAJIM3UPOBATH U OLICHUBATH UX
JIOCTOBEPHOCTH;

OK 07.
ConeiicTBOBaTh
COXPaHEHUIO
OKpY>Karollleu cpelibl,
pecypcocOepekeHuIO,
s dhexkTuBHO
JIECTBOBATH B
YpE3BbIYANHBIX
CUTYaIUsIX

B o06nacTy 3K0JIOTHYECKOTO
BOCITUTAHUS:

- chopMHupOBaHHOCTH
3KOJIOTUYECKOM KYJIBTYPHI,
TMOHUMaHHUe BIIUSHUS COIUATILHO-
SKOHOMHUYECKHUX MPOIIECCOB Ha
COCTOSIHHE TPUPOIHON U
COITMAJIBHON CPEJIbI, 0CO3HAHUE
II00aTBHOTO XapaKkTepa
IKOJIOTHYECKUX TTPOOIIEM;

- INIAHUPOBAHUE U OCYIIIECCTRIICHNE
JEUCTBUN B OKPY>KarOILIEH

cpelie Ha OCHOBE 3HAHUSI LIeIeH
YCTOMUYUBOIO Pa3BUTHUSA
YEJI0BEUECTBA; AKTUBHOE
HETIPUSITUE AEUCTBUA,
MIPUHOCSIINX BPEJ OKPYKAIOIIEH
cpene;

- YMEHHE ITPOrHO3UPOBATH
HEeOJIarONPHUATHBIE YKOJIOTUIECKIE
MIOCJIEICTBUSI IPEATIPUHUMAESMBIX
JEUCTBUMN, IPEIOTBPAILATh UX;

- pacIIMpeHne OIbITa
JIESTEITFHOCTH YKOJIOTHIECKOM
HaIpaBICHHOCTH;

- OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIIEA0BATENbCKON, IPOEKTHON U
COLIMATLHOM JIESITETbHOCTH;

- c¢(hopMHUpOBATH MPEJICTABIICHUS: O
XUMUYECKOH COCTaBIISIOIIECH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POIU
XUMUU B TIO3HAHUU SIBICHUH TIPUPOJIEI, B
(hopMUPOBAHUU MBIILJICHUS U KYJIBTYPBI
JUYHOCTH, €€ (QYHKIIMOHATBHON
PaMOTHOCTH, HEOOXOAUMOM JIJIsl peILICHHS
MPAKTHUYECKUX 33]1a4 U 3KOJOTHUECKU
000CHOBaHHOTO

OTHOULIEHUS K CBOEMY 3J0POBbIO U
MIPUPOIHON CpENE;

- YMETh COOIIOAATh MPaBHiIa IKOJIOTHUECKU
[1e’1ecoo0pa3Horo MOBeeHHS B OBITY U
TPYJOBOH EATEIBHOCTH B IIENIAX
COXpaHEHHUs

CBOETO 3/I0POBbsSI U OKPY>KaroIIen
MIPUPOTHON CPEJIBI; YUUTHIBATH OMACHOCTH
BO3/ICCTBHA Ha JKHMBbIE OPTraHU3MBI
ONpEICICHHBIX BEIIECTB, IOHUMAs CMBICIT
MOKa3aTelsl MPeAEIbHON J0IyCTUMOM
KOHIICHTpaIH;

- YMETb IPOTHO3UPOBATh, aHAJTU3UPOBATH U
OLICHUBATh C MO3ULUI

9KOJIOTHYECKON 0€301MacHOCTH MOCIEICTBUS
OBITOBOI U IPOU3BOJICTBEHHON
JIEATEIbHOCTH YEJIOBEKA, CBI3AHHOU C
riepepaboTKOM

BEIIIECTB; HCIIOJIB30BaTh IMOJyYEHHBIE
3HAHUS AJIs1 IPUHSITUS TPAMOTHBIX PEIICHUI
po0JIeM B CUTYAIIHSIX, CBSI3aHHBIX C
XUMUEH;

- YMETh OCO3HABaTh OMACHOCTh BO3AECHCTBHUS
Ha KUBbIE OPTaHU3MbI OIIPEIEICHHBIX
BEIIECTB, TOHUMAasl CMBICT TTOKa3aTeNs
NpeJIeTbHON JOIYCTUMOM KOHIIEHTPALIUU, U
MOSICHATH HA IPUMEPAX CIIOCOOBI
YMEHBLICHUS U IPEIOTBPALLECHUS UX
BPEIHOTO BO3JICHCTBHS Ha OPTaHNU3M
YEJIOBEKA.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOT O ITPEJIMETA

2.1. O0beM yueOHOro npeaMeTa M BUAbI Y4eOHO0 padoThl

Buj yueOHoi1 padoThI O0bem
4acoB

O0bem 00pa3oBaTeIbHON NPOrpaMMBbl peiMeTa (Bcero) 188
1. OcHoBHOE coep:kaHue (Bcero) 156
B TOM YHCIIE:
TEOPETHYECKOE 00yUeHne 64
MIPAKTUYECKHE 3aHATUS 62
n1abopaTopHbIe pabOTHI 30
2. IIpodeccnoHaILHO OPHEHTHPOBAHHOE CO/IEP:KAHUE
BT. 4.
TEOpEeTUYECcKoe 00yUeHne
NPAaKTUYECKHUE 3aHATHS
KouncyabTanumn 8
CamocrosiTe/ibHasi yueOHasi padoTa 8
IIpomMeskyTouHasi aTTecTanus B hopMe IK3aMeHa 16
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2.2. TemaTH4ecKMii ILUIaH U cofep:kanue ydedoHoro npeamera OVIL12 Xumus

HaumenoBaHue O6beM | YpoBeHb
Copep:xxanue yueOHOro MaTepHuaJia, MPaKTHYECKHe 3aHATHS
pa3fiejioB U TeM 4YacoB | OCBOEHHUS
1 2 3 4
Pazpea 1. Opraanyeckast XuMHUst
Conep:xaHue yueOHOro MaTepuaJia
Teoperuueckoe 3ansitue Nel:
Hayunble MeTompl Mo3HaHUS BELIECTB M XMMUYECKUX siBIeHUil. Ponb skcnepumenTta u Teopuu B xumuu. [Ipenmer
opranuueckoid xumud. [loHsTHE 00 OpraHMYEcCKOM BELIECTBE M OpPraHMYecKoW XuUMuU. KpaTkuii oyepk HCTOpUH
Pa3BUTHS OPraHMYECKON XUMUHU. BUTaIN3M U €ro KpylieHue.
OCOOCHHOCTH CTpPOCHMSI OpraHuueckux coeauHeHudd. Kpyrosopor yraepoma B mpupoze. Teopust crpoeHHs
oprannyeckux coenuHeHud A. M. Byrtneposa. Ilpennocsuiku co3ianus Teopuu CTpoeHus. OCHOBHBIE MOJIOKECHUS
Teopun crpoeHuss A. M. BytnepoBa. XuUMHUECKOE CTPOCHHME M CBOWCTBA OpPraHUYECKUX BemlecTB. lloHsThe 00
nzomepur. CriocoObI 0TOOpaXKEHU CTPOSHUST MOJIEKYITBI ((hopMyITel, Moenn). 3HadueHue Teopun A. M. bytneposa amns
PasBUTHSL OPraHUYECKOW XMMHU M XMMHYECKUX NPOrHo3oB. CrTpoeHHe aroMa yriepoaa. DJIEKTPOHHOE OOJIaKo U
opOuTab, S- U P-OpOUTATU. DJIEKTPOHHBIC U AJICKTPOHHO-rpaduueckue (GopMysibl aTOMa yriepoja B OCHOBHOM U 2 2
Tema 1.1. BO30YKJICHHOM cocTosHUSX. KoBaneHTHas XuMmuuecKas CBS3b M €€ KiacCHpHKamus Mo crnocoly MepeKpbIBaHUS
Beenenue. [Ipenmer | opOutaneii (o- u n-cBs3u). [lonsite rubpuauzanmu. Paznudnaeie THITBI THOPUIU3AMK U (OpPMa aTOMHBIX OpOUTAaNIeH,
OpPraHUYECKOW XUMHH. | B3aUMHOE OTTAJKHWBaHHE THOPUIHBIX OpOUTaNel U UX PacIoIOKEHHE B IIPOCTPAHCTBE B COOTBETCTBUU C MUHUMYMOM
Teopust ctpoeHus SHEpruu. I'eoMeTpust MOJIEKyJl BEIIECTB, 0OPa30BaHHBIX ATOMaMH YIJIEPOJA B PA3JIMUHBIX COCTOSHUIX TMOPUAN3ALIUY.
OpraHUYeCcKUX Knaccudpukanms opranndeckux coenuHeHnil. Knaccudukanus opraHMUecKUX BEIIECTB B 3aBUCUMOCTH OT CTPOCHHUSI
COETMHEHUH. yraepoanoii nenu. [lonstne ¢QyHkuMoHanpHOW rpynmbl. Kiaccudukanuss OpraHMYeCKHX BENIECTB IO  THITY
OOnapy>xeHue ¢byHKUMOHAIBHON rpynmbl. OCHOBBI HOMEHKJIATYPBI OPraHUYECKUX BellecTB. TpuBHaibHble Ha3BaHMA. PanroHanbHas
yIIepoa, BOJIopoia M | HOMEeHKJIaTypa Kak mnpeamectBeHHuna HomeHknatypsl IUPAC. Howmenkxnmarypa IUPAC: nmpunHummmel oOpa3oBaHus
TaJIOT€HOB B Ha3BaHW, CTAPIIMHCTBO (YHKIMOHANBHBIX TPYIN, HMX o00o3HaueHue B mnpedukcax W cyddukcax Ha3BaHUI
OpPraHUYECKOM OpPraHUYECKHX BEILIECTB.
COCAMHEHHH.
IIpakTuyeckoe 3ansaTue Nel:
THIbl XMMHUYECKHUX CBA3EH B OpPraHMYECKHX COEIMHEHUSX M CII0coObl MX paspbiBa. Kiaccudukauus KOBaJeHTHBIX
CBsi3ell TI0 ANEKTPOOTPUIIATEIIFHOCTH CBSA3aHHBIX aTOMOB, CII0CcO0y MepeKphIBaHus OpOUTased, KpaTHOCTH, MEXaHU3MY
obpazoBanus. CBsI3b MPUPOABI XUMUUECKOH CBSI3U C TUTIOM KPHCTAIUTMYECKOM PEIIETKH BENeCTBA U ero (PU3NIECKUMH
cBOiicTBamMu. Pa3pplB XWMU4YECKOH CBSI3W Kak TIpolecc, oOpaTHBIA ee o0pa3oBaHWIO. [oMonuTHYECKHd U 2 )

TFETEPOJIUTHUECKUN PAa3pPhIBBI CBSA3CH, WX COIOCTABJICHHE C OOMEHHBIM W JOHOPHO-aKIEHNTOPHBIM MEXaHH3MaMH HUX
oOpazoBanus. [loHsTHEe CBOOOJHOIO paauKana, HYKICOPHIbHON M 3jeKTpoduibHOM yacTuibl. Kiaccupukanms
peakiuii B opranndeckorr xumuu. [loHATHE O THIIaX W MeXaHM3MaX peakluud B opraHudeckoil xummu. CyOcTpaT u
pearent. Kiaccudukanus peaknuil 1mo HW3MEHEHHIO B CTPYKType cyOctpara (IpUCOEIWHEHHE, OTIICIUICHHUE,
3aMeIleHUe, H30MEpHu3allisl) W THUIY peareHra (paauKajibHble, HYKICO(UIbHBIC, 3JICKTpOoduiIbHbIe). Peakiyu
npucoenuHenus (An, Ag), snumuaupoBanus (E), 3amerienns (Sgr, Sn, Sg), n3omepuzanuu.
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JlabopaTopHas paGora Nel:

M3roroBnenue MOAENEH MONEKYJT — MPEACTABUTENEH PA3IMYHbIX KJIACCOB OPraHUYECKUX COETUHEHUM.

Tema 1.2.
IIpenenbhbie
YTIIEBOIOPOIBI.
[Tonydyenue merana u

U3Y4YEHHUE €TO CBOMCTB.

Coaep:xanue yueOHOT0 MaTepHuaJia

Teoperudeckoe 3ansitue No2:

I'omonornueckuit pan ankaHoB. [lorsTre 06 yrieBogopogax. OcoOEHHOCTH CTPOSHHS MPEAETBHBIX yTIEBOAOPOIOB.
AnkaHbl KaK Ope/ICTAaBUTEH MPEACIbHBIX YIIIEBOAOPOIOB.

DNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIhl MeTaHa W JPYTHX aJKaHOB. | OMOJOTHYECKHH pAx U
nzomepuss mnapaduHoB. HopMmanmpHOEe W pa3BETBIEHHOE CTpOEHHE yriepomHod Imenn. HoMmeHkmaTypa aiakaHOB W
AJTKUIBHBIX 3aMecTutTeneit. u3ndecKkue CBOMCTBA alkaHOB. AJIKaHbI B IPUPO/IE.

XUMUYECKHE CBOMCTBa alikaHOB. Peakuuu Sg-ruma: ramoreHupoBanue (padotel H.H. CemeHoBa), HUTpOBaHHE IO
KonoBanoBy. MexaHu3M peakuuu XJIOPUPOBAHUS AJKAHOB. Peakuuu NEeruapupoBaHMsI, TOPEHUS, KaTaIUTHUYECKOTO
OKHUCTICHUS alKaHOB. KpeKUHT alKaHOB, pa3jiWYHbIC BHUIBI KPEKUHTa, MPUMEHEHUE B MPOMBIIUICHHOCTH. [luponu3 u
KOHBEpCHUA METaHa, U30Mepr3alus ajJKaHOB.

IIpakTu4yeckoe 3ansaTue No2:

[TpumeHeHue U crocoOb! MoyYeHHUs alkaHoB. O0JIACTH PUMEHEHMsI aJIKaHOB. [IpOMBIIIUICHHBIC CIIOCOOBI TTOTYYCHHUS
AIKaHOB: TIONYYeHHWE W3 TPHUPOJHBIX HCTOYHUKOB, KPEKUHT TMapa(uHOB, TOIyYCHHE CHHTETHYECKOTO OEH3WHa,
razuduKanus yris, TUAPUPOBaHUE ajkaHOoB. JlaGopaTopHble CITOCOOBI TIIONYYEHHWs allkaHOB: CHHTE3 Bropia,
JIeKapOOKCUIIMPOBAHNUE, THAPOJIU3 KapOuIa aJrOMUHMS.

Huknoankauel. ['oMonoruueckuil psig 1 HOMEHKIATYpa [UKJIOANKAHOB, UX o0mas gopmyna. [lorarue o HanpsokeHUN
nukia. M3oMepust MUKI0aIKaHOB: MEXKKIIACCOBAsS, YTIIEPOJAHOTO CKeleTa, reomerpuueckas. [lomyuenue u pusnueckue
CBOMCTBa IUKJIOAJIKAHOB., XMMHYECKHE CBOMCTBA MUKIOAIKaHOB. Crienn(uka CBOWCTB IUKIOAIKAHOB C MaJIbIM
pasMepom 1ukia. Peakuuu npucoeIMHEHUs U paAuKaJIbHOTO 3aMEIlICHUS.

IIpakTuyeckoe 3ansaTHEe No3:

[Tony4yeHnue MeTaHa U M3y4eHUE €r0 CBOWCTB: TOPEHUS, OTHOIICHHS K OPOMHOM BOJIE ¥ PACTBOPY NEepMaHraHaTa Kausl.
Mogenu MoJieKy1 MeTaHa, IpYTUX alKaHOB, Pa3TUYHBIX KOHPOPMAINA IUKJIOTeKCaHa.

PacTBopenue napaduHa B OeH3MHE U HCIIApEHUE PACTBOPUTEIISI U3 CMECH.

[InaBnenne napaduHa 1 €ro OTHOIIEHHE K BOAE (PaCTBOPUMOCTS, INIOTHOCTh, CMAYHUBaHHE).

Paznenenne cmecn O€H3UH — BOJA C TIOMOIIBIO AETUTEIbHOW BOPOHKH.

l'openue metana, nponan-6yTaHoBO# cMecH, TapaduHa B yCIOBUSAX M30BITKA U HEJOCTATKa KUCIOPOJa.

B3peiB cMecH MeTaHa ¢ BO3yXOM U XJIOpOM. BoccTaHOBIIEHHE OKCHIOB TSDKEIIBIX METAIIOB MapapUHOM.

OTHoleHne MUKJIoreKcana K OpoMHOM BOJIE ¥ pacTBOPY IepMaHraHaTa KaJusl.
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JlabopaTopHas paGora Ne2:

M3roroBnenye MOAENEH MOJIEKYJI aTKAaHOB U raJOr€HAIKAHOB.

Usrorornenne napadhuHUPOBAaHHON OyMaru, HCIILITAHUE €€ CBOMCTB: OTHOIIICHHUS K BOJIC U JKHUPaM.

OO0HapyKeHUE BOJIbI, CAXKH, YTICKUCIIOTO ra3a B IPOAYKTaX TOPSHHS CBECYH.

O3HakOMJIGHHE CO CBOWCTBAMH TBEpABIX NapadWHOB: IUIABJICHHEM, PACTBOPUMOCTBIO B BOJIE M OPTaHWYECKHUX
pPacTBOPHUTENSAX, XHMHYECKOW WHEPTHOCTHIO (OTCYTCTBHEM B3aUMOJIEHCTBHS C OpOMHOM BOJOW, pacTBOpaMu
TIepMaHTaHaTa KaJius, THIPOKCU A HATPUS U CEPHOM KUCIIOTHI).

Tema 1.3.
OTHUIICHOBBIC U
JTUEHOBEIE
YTIIEBOIOPOIBI.
[Tonydenue aTuneHa u
U3Y4YECHHUE €r0 CBOMCTB.

Cojaepsxanue yueOHOr0 MaTepuaJia

Teoperudeckoe 3ansitue Ne3:

l'omonoruyeckuit psii alkeHOB. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJIbl STUJICHA U AJIKEHOB.
I'omomornveckuii psnq u odOmas GopMmyna amkeHOB. l3oMepusi STUIICHOBBIX YIJICBOAOPOIOB: MEKKIACCOBAs,
YTIEPOJHOTO CKelleTa, TOJOXEeHHs] KpaTHOW CBs3M, reoMeTpudeckas. OCOOEHHOCTH HOMEHKIATYPHI 3ITHICHOBBIX
YIJIEBOAOPOAOB, HA3BaHUS BAXKHEHIIUX pajiukanoB. Ou3nyeckue CBOMCTBA aIKEHOB.

XUMHYECKHE CBOMCTBA AIKEHOB. DIEKTPO(UIBHBIA XapakTep peakluil, CKIOHHOCTh K PEaklusM MpUCOeIWHEHUS,
OKHCIIeHNs, TonuMepu3anui. [lpaBnio MapKkoBHHKOBA U €T0 SJIEKTPOHHOE 000CHOBaHME. Peakiiu raioreHnpoBaHus,
TUAPOTAIOTeHUPOBAHUS, THIpaTalluu, TUApUpoBaHusa. MexanusM Ar-peaktitit. [loHsATHE 0 peakIuUsaX NOTUMEPHU3ALUU.
l'openne ankeHoB. Peakiuu OKHMCIIEHMSI B MATKMX M JKECTKHX ycioBusAX. Peakuuss BarHepa u ee 3HaueHue ist
o0HapyKeHHs HEeNpPeebHBIX YTIIEBOJIOPOIOB, TOTYICHHUS TITUKOIEH.

IIpakTHyeckoe 3ansiTue Ne4:

Wzyuenne ankaaueHoB. lloHsTne um kiaccudukaunus AWEHOBBIX YIJIIEBOAOPOIOB MO B3aUMHOMY PAaCIHOJIOKEHHIO
KpaTHBIX CBsi3eil B Mojekyine. OCOOCHHOCTH 3JIEKTPOHHOI'O U MPOCTPAHCTBEHHOTO CTPOCHMS CONPSDKEHHBIX JHEHOB.
ITonsiTrie 0 m-37€KTPOHHOM cucteme. HoMeHknaTypa AMEHOBBIX YrieBoAopoaoB. OCOOEHHOCTH XMMUYECKUX CBOHCTB
COTIPSKEHHBIX JHEHOB KaK CJIEICTBUE MX 3JIEKTpOHHOTro crpoeHus. Peakuun 1,4-npucoenunenns. [lomumepuzanus
JTUEHOB.

JlabopaTopHas paGora Ne3:

O6Hapy>K6HI/Ie HCMPEACIbHBIX COCIMHEHHI B KEpOCHUHE, CKHUIIMAApPC. O3HakoMIIeHHE C 06pa3I_IaMI/I MNOJINU3TUIICHA U
IMOJIMIIPOITUJICHA. Pacno3naBanne O6p33HOB AJIKaAHOB M aJIKCHOB.

Tema 1.4.
AlleTHUIIEHOBEIE
YIJIEBOJOPOIbI

Conep:xanue yueOHOro MaTepuasa

TeopeTnueckoe 3ansitne Ne4:

I'omonornyeckuii paf anKMHOB. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHHE aleTWiIeHa W JPYTHX ajJKHWHOB.
I'omonornueckuit psin u obmast Qopmyna ankuHOB. HOMEHKIaTypa aneTHIEHOBBIX YIJIEBOAOPOJOB. M3omepus
MEXKIIacCOBasi, YIJIEPOJHOIO CKEJETa, MOJOXKEHN KPaTHOW CBsI3U. XMMHUYECKHE CBOMCTBA W NPHUMEHEHHUE AJKHHOB.
OcCOOEHHOCTH peakUUil NMPHCOETUHEHUS! MO TPOHHOM yriepona-yrieponHon cBszu. Peaknmsa Kyuweposa. Ilpasuio
MapKOBHMKOBAa IPUMEHHUTENHHO K areTrwieHaMm. [IoABMKHOCTh aToMa BOAOpoJa (KHCIOTHBIE CBOWCTBA aJKWHOB).
Oxucnenne ankuHoB. Peaknus 3enuHckoro. llpuMeHeHHMe aneTUIEHOBBIX YTriaeBOAOpoJoB. lloauBuHMIALETAT.
[onyyenue ankuHoB. [lonyyeHue aneTuieHa TUPOIU30M METaHa U KAPOUIHBIM METOIOM.
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JlabopaTopHas paGora Ne4:

H3rorosieHue Mo,ueneﬁ MOJICKYJI aJIKUHOB, UX U30MCPOB.

Conep:xaHue yueOHOT0 MaTepHaJa

Teoperuueckoe 3ansitue Ne5:

I'omomnornveckuii psijg apeHoB. BeH301 Kak MpelncTaBUTENh apeHOB. Pa3BUTHE NMpeACTaBICHHI O CTPOCHUU OCH307Ia.
CoBpeMeHHBIE TIPEICTaBICHUS 00 DJJICKTPOHHOM W TIPOCTPAHCTBEHHOM CTpoeHHMHM OeH3oma. (Opa3oBaHme
apoMaTHYeCKOl 7-cucTeMbl. [omonoru OeH305la, WX HOMEHKJIarypa, oOmas ¢opmyna. Homenknatypa s
JIM3aMEIICHHBIX MPOU3BOIHBIX OEH30Ja: OpTO-, METa-, Mapa- pachojokeHue 3aMecTureneid. dusndeckue cBoicTBa
apeHoB. [I[pumeHeHue u nmoydeHue apeHoB. [IpupoiHbie ICTOYHUKH apOMATHYSCKUX YTIICBOIOPOJIOB.

Tema 1.5. ApoMaTu3zanys alKaHOB U HUKJIOAIKAHOB. AJIKUIMPOBaHUE GEH30IIa.
ApomMaTtuieckue
YTIIEBOSIOPOJIBI IlpakTHyeckoe 3aHsaTHE No5:
PaccmoTpenne mapocTepKHEBBIX U OOBEMHBIX MOJENEH MOJIeKyJ OeH30/a M ero romosioros. PasnmeneHue cmecu
«0OEH30J1 — BOJIa» C TIOMOIIBIO JCJIUTEIbHOM BOpOHKHU. ["openue Oen3ona. [lonydyenne HUTpoOEH30Ia.
O3zHakoMiIeHHE € (U3UUECKUMM CBOWCTBAMU apOMATHUYECKHX YIJIEBOAOPOAOB C HCIIOJIb30BAHUEM PACTBOPHUTEI
«ConbBeHT». M3roToBneHue 1 NCHONIb30BaHUE IPOCTEHIIIET0 Mprdopa Al XpoMaTorpaduH.
[Mony4yenue GeHzona aekapOOKCHIMPOBaHUEM OCH30HHON KUCIOTHL. [lomyueHne W paccioeHne dMyNbcuu OeH3o0ma C
BojI0H. OTHOIIEHUE OeH30J1a K OPOMHO# BOJIC U pacTBOPY IepMaHraHaTa Kajusl.
Coaepsxanue y4e0HOTo MaTepHuaJia
TeopeTndeckoe 3ansitue Ne6:
XumuyecKre cBorcTBa apeHoB. [Ipumeps! peakuuii 31eKTpoHIEHOrO 3aMELICHHUS: TaIOr€HUPOBAHUS, AJIKMIMPOBAHUS
(xatamuzaropel Opunensa-Kpadrca), HutpoBanus, cynbupoBanus. Peakunu runpupoBaHus U MPUCOSTUHEHHS XJIopa
Kk OeHzonmy. OcoOEHHOCTH XUMHYECKHX CBOWCTB T'OMOJIOTOB OeH30j7a. B3amMmHOe BIMsSHHE aTOMOB Ha TpUMEpE
Tema 1.6. rOMOJIOTOB apeHoB. OpueHTalus B peakuusx aekrpoduiabHoro 3amenienns. Opuentantsl [ u Il poga. [Ipumenenue u
XyMmaeckne coficrpa | NOTYHEHHE  apeHOB. [IpupoaHble HMCTOYHUKH apOMAaTHYECKUX YIJIEBOJOPOAOB. ApoMaru3alys aJIKaHOB U
apeHOB UKJIOATKAHOB. AJIKMIIMPOBaHUE OEH30a.

IIpakTnyeckoe 3ansiTue Ne6:

JeMoHCTpanus pacTBOpsIoNell crocoOHOCTH OeH307a (IKCTPAKIUS OPraHWYeCKUX W HEOPTraHWYECKHUX BEICCTB
OCH30JIOM M3 BOJHOI'O pacTBopa Hoja, KpacuTeled; pacTBOpeHHE B OSH30JI€ BEUIECTB, TPYIHOPACTBOPHUMBIX B BOJIC
(cepnl, OeH30iHOM KHCTO0TH). OTHOLIEHHE OeH30J1a K OPOMHOI BOJIE, PaCTBOPY IEPMaHIaHATa KaJHs.

18




Tema 1.7.
IIpuponusie
HACTOYHHUKHU
YIIIEBOIOPOIOB

Coaep:xanue yueOHOT0 MaTepHuaJia

TeopeTnveckoe 3ansitue Ne7:

Hed 1. Haxoxnenue B mpupojie, cocTaB U (pusnueckue cBoicTBa HeTH. TOITUBHO-PHEPTETUYECKOE 3HAYCHHUE HE(TH.
IIpombimenHas mepepadorka HeTu. Pextndukarus HedTr, OCHOBHBIE (hpakIUU €€ pa3AeiICHUs, HX HCIIOIh30BaHHE.
Bropuunas mnepepabotka nHedrenpoaykroB. PekTtndukanus MasyTa TpW yMEHBIIEHHOM JaBieHWH. KpexkuHr
HedTenponykToB. Pasznuunbie Buabl kpekunra, padotel B. ['. Illyxosa. M3omepusanus ankaHoB. AJKWIMPOBAHUE
HENpeeNbHBIX YTIIEBOAOPOAOB. Pudopmunar HedrempoaykroB. KadecTtBo aBTOMOOMIBHOTO TOIMBa. OKTaHOBOE
yucno. llpupogmeii m momyTHBIH HedTsHOW ra3pl. CpaBHEHHE COCTaBa MPHPOJHOTO W TMOMYTHOTO Ta30B, WX
MPAaKTHYECKOE KCIONb30oBaHue. KaMeHHbIH yroiib. OCHOBHBIC HaNpaBiICHHUS WCIOJIb30BAaHUS KaMEHHOTO YTJIS.
KokcoBaHne KaMEHHOIO YIJIs, BAXKHEHIIIME MPOJIYKTHI 3TOTO Mpollecca: KOKC, KAMEHHOYTOJIbHAsI CMOJIa, HaJICMOJIbHAS
Boma. CoennHEHMS, BEIIETsIeMble 3 KAMEHHOYTOIEHOW CMOITBL. [IpoayKThI, mOoydaemble U3 HaICMOIBHON BOJIBL.
DKOJIOTHYECKUE acIeKThI TOObIUHU, IEPePadOTKH U MCIIOJIb30BAHUS TOPIOUNX UCKOACMBbIX.

JlabopaTopHas paGora NeS:

OmnpeneieHne HaTU4YWsl HEMNPEACTBbHBIX YIIIEBOJOPOJOB B OCH3WHE M KEpPOCHHE. PacTBOPUMOCTb pazIHyYHBIX
HeTenpoayKToB (OCH3MHA, KEPOCHHA, TU3EIBHOTO TOIUINBA, Ba3enHa, mapaduHa) ApyT B APYTE.

Tema 1.8.
I'mnpokcumnbHble
COEIMHEHHSI

Conep:xanue yueOHOro MaTepuaJa

TeopeTnyeckoe 3ansitue Ne8:

Crpoenne u kiaccupukauus crnuproB. Kiaccuduxauus CnupToB MO THUIY YIIEBOAOPOIHOIO paAMKana, YUCIY
THAPOKCHIBHBIX TPYHI W THUIy aroMa yriepojaa, CBSI3aHHOTO C THUIAPOKCHIIBHOM Tpymnmoil. ODJeKTpPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE TMAPOKCWIILHOW TPYIIbl. BiusHUE cTpoeHHs CIHMPTOB Ha WX (U3MUYECKHE CBOWCTBA.
MeKMoIeKyIIpHasi BOJOPOJAHAs CBS3b. | OMOJIOrMYECKHH psj MPeNeNbHBIX OJHOATOMHBIX CIUPTOB. M3omepus u
HOMEHKJIaTypa aJKaHOoJIOB, UX 00mas Gpopmya.

XUMUYECKHE CBOWCTBA AJIKAHOJIOB. PeaklMOHHAs CIIOCOOHOCTHh MPEACIbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHUE
KHCJIOTHO-OCHOBHBIX CBOWCTB OpPraHWYECKHMX W HEOPraHMYeCKHUX COeAMHeHuH, coaepxkammx OH-rpymmy: KHCIOT,
OCHOBaHHMH, aM(OTEPHBIX COEANHEHUH (BOIBI, CIIUPTOB). Peakiiy, moATBepKJaoIIne KUCIOTHBIE CBOWCTBA CITUPTOB.
Peaknuu 3amenieHus] THAPOKCHUIIBHOW Tpymibl. MeKMOJEKYIIpHas JIeruaparalus CIUPTOB, YCIOBHS 0Opa3oBaHUS
MPOCTHIX 3(HUPOB.

IIpakTHyeckoe 3ansaTHE No7:

CrnoxHble 3pUPBI HEOPTraHUIECKUX U OPTaHUIECKUX KUCIIOT, peakiuu dtepudukaniu. OKUCICHNE H OKHCIUTEILHOES
JeruaprpoBanue cnupToB. Crioco0b! monyueHus cnupToB. Crienuduyeckue criocoObl MOMyUYSHHUs STUIOBOTO CITUPTA.
dusnonornueckoe AeUCTBUE 3TaHONIa. MoIeny MOJIeKyJl CIUPTOB U (eHON0B. PacTBOpUMOCTE B BOJIE alIKaHOJIOB,
STUJICHITIUKOJIS, TIUIEPHHA, (peHoma.
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Tema 1.9.
MHoroaToMHbIS
crnupthl. DeHo.

N3yuenue

XHUMHUYCCKHUX CBOMCTB

CIIUPTOB.

Conep:xaHue yueOHOro MaTepuaJia

TeopeTnveckoe 3ansitue Ne9:

MHuoroaromMHble cTUpTHI. M30Mepusi 1 HOMEHKIIATypa MPeICTaBUTENeH ABYX- M TPEXaTOMHBIX cupToB. OCcOOEHHOCTH
XUMHYECKAX CBOWCTB MHOTOATOMHBIX CHHPTOB, HX KadecTBeHHOe oOHapykeHrne. OTIenbHble TpeICTaBUTEINN:
STUJICHTIIMKOJIb, TIUICPUH, CITOCOOBI X TIOIYUYCHHS, IPAKTHYCCKOE TPUMEHEHHE,

®eHON. DNEKTPOHHOE W TMPOCTPAHCTBEHHOE CcTpoeHHne (eHona. B3ammHOe BIHMAHWE apOMATHYECKOTO KOJbIA W
TUAPOKCHIIFHOW TPYIIBL. XUMHYECKHE CBOMCTBa (peHONa Kak (PYHKIHS €r0 XMMHYECKOTo CTpoeHHud. bpommpoBanme
(eHona (KavyecTBeHHAs peakuys), HUTpOBaHHE (IMMKPUHOBAas KUCIOTA, €¢ CBOWCTBa M mpuMeHeHue). OOpa3zoBaHue
OKpaIIEHHBIX KOMIUIEKCOB ¢ MoHOM Fe?*. IIpumenenue genona. Ilonyuenne (eHona B IPOMBIIUIEHHOCTH.

IIpakTnyeckoe 3ansTue Neg:

W3ydeHne pacTBOPUMOCTH CHHUPTOB B Boje. OKHCIEHHE CHUPTOB Pa3IM4YHOTO CTPOEHUS XPOMOBOM CMECHIO.
[Homyuenue muaTmimoBoro 3dwupa. llomyuenne rmunepara menu. KonrpoabHas padoralNel Permenne BapraTHBHBIX
3aJIaHHUMN.

JlabopaTopHas paGora Ne6:

Pextuduxanus cmecu «31aHon — Boga». OOHapyKeHUE BOJBI B a3€0TPOIHOM CMECH BOJBI M THIIOBOTO CIMPTA.

Tema 1.10.
ATbETUIBI U KETOHBI.
N3yueHne cBOMCTB
aJbJIETH/IOB.

Conep:xaHue yueOHOro MaTepuaJia

TeopeTnueckoe 3ansitue Nel0:

I'omonornyeckne psapl anbIAeTUAOB U KeTOHOB. [loHATHE O KapOOHWIBHBIX COCTUHEHHSX. DJIEKTPOHHOE CTPOCHHUE
KapOOHWIIBHOH TpymIibl. M3oMepust 1 HOMEHKIIATypa albJeTHI0B U KeTOHOB. DU3N4ecKne CBOWCTBA KapOOHMIIBHBIX
COeTMHCHMN. XUMHYECKUE CBOMCTBA aJbJACTUIOB U KETOHOB. PeakIimoHHas ClIOCOOHOCTh KapOOHMIIBHBIX COCTUHEHUH.
Peakuuu OKHUCIIEHHS anbAETUIOB, KAUECTBEHHBIC PEAKLMM Ha aIbJETHAHYI0 Ipynmy. Peakuuu MOJWKOHIEHCALUU:
oOpa3zoBanne peHonodpopMabIeruaHbIX cMOI. [IpuMeHeHre u nomydeHne KapOOHWIBEHBIX coenuHeHui. [Ipumenenne
aJIBJICTHJIOB U KETOHOB B OBITY M IPOMBIIICHHOCTH. AJIBJCTHABI U KETOHBI B Ipupoje (3dupHbie Macia, pepoMoHbI).
[Toy4uenune kapOOHUIBHBIX COSTUHEHUN OKHCICHHEM CIUPTOB, THApATAIllMEH aJIKHHOB, OKHCIICHHEM YTJIEBOIOPOIOB.
OTnenpHBIE IPEJCTABUTENH ABJICTHIIOB H KETOHOB, CIIen()UYECKUe CITIOCOOBI MX MOJTY4YeHHS U CBOWMCTBA.

IIpakTu4yeckoe 3ansaTHe Ne9:

W3yueHne BOCCTAHOBUTEIJIBHBIX CBOWCTB @JIbJETHIIOB: PEAKLUs «CEPEOPSHOro 3epKailay, BOCCTAHOBICHUE IMIPOKCHIA
menu (II). BzaumonelicTBrue GpopmManbaeruia ¢ THIPOCYIbOUTOM HATPUSL.

JlabopaTopHas paGora Ne7:

OKucIieHe 3TaHOoJa B STAHAIb PACKATICHHON MeTHOH nmpoBoiokoi. [Tonyyenue GenonodhopMaibaeruIHOrO TOIUMEPA.
Pacrio3naBaHue pacTBOpa aleToHa u popMaiuHa.
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Conep:xaHue yueOHOro MaTepuaJia

Teoperuueckoe 3ansitue Nell:
Tomororuyeckuil psii MpeAeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [ToHATHE O KapOOHOBBIX KHCIOTaX M HX

Tema 1.11. KJaccupuKanms. ONEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHE KapOOKCHIIBHOW TpyMIbl. ['OMOJIOTHYECKUH psij
KapOoHOBbIE KUCIOTHI | IPEJETIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, HX HOMEHKJIATypa M M30Mepus. MeKXMoeKyIspHble BOAOPOIHbIE 2
U MX OPOU3BOJHEIE. | CBA3HM KapOOKCHJBHBIX IPYII, MX BIMSHHE Ha (PM3MYECKUE CBOMCTBA KapOOHOBBIX KUCIOT. XMMHYECKHE CBOMCTBA
Usyuenne KapOOHOBBIX KHCIOT. Peakuuu, WIUTIOCTPUPYIONIUE KHCIOTHBIE CBOWCTBA W HMX CpPaBHEHHE CO CBOMCTBAMH
XMMHYECKUX CBOWCTB | HEOpPraHn4yeckux KucinoT. OOpa3oBaHHe (YHKIMOHANBHBIX TPOWU3BOIHBIX KapOOHOBBIX KHCIOT. Peakiun
KapOOHOBBIX KUCIOT. | ATepUpHKALUH. AHTUAPHIBI KAPOOHOBBIX KUCIIOT, UX MOJYyYeHHE U IPUMEHEHUE.
N3yueHune cBOMCTB IMpakTnyeckoe 3ansiTue Nel0: 2
KHUPOB. H3yuenne cnocoOoB mosryueHus KapOOHOBBIX KUCIOT. OTAenbHbIC MPEACTABUTEIH U X 3HAYCHHUE.
JlabopaTopHas paGora Ne§:
PacTBOprMOCTB JXKHPOB B BOJIE W OPTaHUYECKUX pacTBOpUTeNsix. CpaBHEHNE MOIOIINX CBOMCTB XO3SHCTBEHHOTO MBLIA 2
u CMC B xecTKOM BOJE.
Conep:xaHue yueOHOro MaTepuaJa
Teoperuueckoe 3ansitue Nel2:
[onsitre 06 yrieBomax. Knaccudukamus yrneBomoB. MoOHO-, U- U TONIHCAXapUIbl, PEACTABUTENN KaXI0H TPYIIIBI
yrieBo1oB. bronornyeckast poib yriieBofoB, X 3HAYCHUE B )KU3HH YEIIOBEKa U OOIIEeCTBa.
Monocaxapuasl. CTpoeHHE U ONITHYECKasi U30MEpHsi MOHOcaxapuI0B. VX kiaccuukaims 1mo 4uciy aTOMOB yriepoaa 2
U mpupoae KapOoHMIbHOH rpymnmbl. @opmynsl @umepa u Xeyopea s M300pakeHHsT MOJIEKYJ MOHOCAXapUIOB.
OtHeceHne MoHOcaxapuoB K D- u L-psay. Baxkuelimue npeacTaBUTEI MOHO3.
Tema 1.12. I'mioko3a, cTpoeHe ee MOJIEKYbl M (pu3ndeckue cBoiicTBa. TayroMepus. XUMHUECKUE CBOWCTBA TIIFOKO3bI: PEAKIIUH
Vrnesonsl. M3yuenune | M0 aldbJErHAHON Ipymiie («cepeOpsHOro 3epkajay, OKUCICHUE a30THOM KUCIOTON, THAPUPOBAHHUE).
CBOICTB YTJIEBOJIOB. IlpakTuyeckoe 3ansaTue Nell:
NzydeHnne peakium «cepeOpsHOTO 3epkaia» TIIFOKO3bl. B3ammojeiicTBue rimroko3sl ¢ ruapokcuaom mean (II) mpu 2
pa3iINuHBIX TeMIeparypax. JlelicTBHe aMMHUa4HOroO pacTBOpa okcHja cepedpa Ha caxapo3y. OOHapyKeHHe JIaKTO3bl B
MoJioke. JIeHcTBHE 0/1a Ha Kpaxmall.
JlabopaTopHas paGora Ne9:
O3zHakomiieHHE C (U3MYECKUMH CBOMCTBAMHM TIJIIOKO3bl (amredHas ymakoBKa, TaOseTku). KucinoTHeli ruapomnus 2
caxapo3sl. 3HAaKOMCTBO ¢ 00pa3iaMu nojiucaxapuaos. OOHapykeHHe Kpaxmalia ¢ TIOMOIIBI0 KaueCTBEHHON PEeaKIuy B
Mejie, xsiebe, HorypTe, MapraprHe, MaKapOHHBIX M3JIENUsX, Kpyax.
CamocrosiTeqbHas yueOHas padoTa 6
KouncyabsTanus 4
IK3aMeH 8
Tema 1.13. Conep:xaHue yueOHOr0 MaTepuaJa
aMHl:x(I/II/I}::IJ)II:)TH, Teoperuueckoe 3ansitue Nel3: 2
GEIIKHL. KJIaCCI/I(i)I/IKaIII/ISI u HU30MEpUA aMUHOB. ITousitTne 00 amMwuHax. HepBI/IqHLIe, BTOPHUYHBIE W TPETHUYHBIC aMUHBI.
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Knaccudukaruss aMUHOB 110 THITY YTIIEBOJOPOTHOTO pajvKalia U YHCIY aMUHOTPYII B Moliekyne. ['omonorudeckue
PSABI IPEAENbHBIX anupaTHIECKUX U ApOMATHIECKUX aMIUHOB, M30MEPHS I HOMEHKIIATypa.

XVWMHUYECKHe CBONCTBA aMHHOB. AMHHBI KaK OpraHMYECKHE OCHOBAHMSA, WX CPaBHEHHWE C aMMHAKOM H IPYTHMH
HEOPraHWYECKUMH OCHOBaHUSAMH. CpaBHEHHE XUMHUYECKUX CBOHCTB amu(aTHYCCKUX U apOMATUYCCKUX aMHHOB.
O6pazoBanue aMuI0B. AHIITHHOBBIE KpacuTend. [[oHsATHe 0 cCHHTEeTHYeCKHX BOJIOKHAX. [lonmmamMunas! u

MOJIMAMUTHBIE CHHTeTHYeCKHe BOJIOKHA. [I[puMenenne u nonydyenne aMiuHOB. [lonydyenne aMiHOB.

IIpakTnyeckoe 3ansaTHe Nel2:

Nzyuenue cBoiicTB amuHOB. M3ydeHune amMuHOKUCIOT U OenkoB. OOpa3oBaHue coyied aHWiIMHA. bpoMupoBaHue
anwnmmHa. O6pazoBanue conedd rnunuHa. [loxyderne MenHo¥ conu rimmuHA. [lenarypanus Oenka. L{BeTHbie peakumn
OeJKOB.

JlabopaTopHas paGora Nel0:

N3roToBieHne MIapOCTEPIKHEBBIX M OOBEMHBIX MOJENed M30MEPHBIX aMHHOB. PacTBopeHHe OENKOB B BOJEC U HX
koaryssinusa. OGHapyxeHue 0esika B KyYPHUHOM SIHIIE U MOJIOKE.

Tewma 1.14.
A3zoTtcoaepxaniue
TeTEPOLUKIINIECKHE
COEIIHEHMSL.
Hyxnennossie
KHCIIOTBI.

Cojep:xaHue y4eOHOr0 MaTepuasa

TeopeTndeckoe 3ansitue Nel4:

HyKHeI/IHOBBIe KHCJIOTHI. HyKHCI/IHOBbIC KHCJIOTBI KaK IMPUPOJHBIC IMOJIUMECPHI. HyKHCOTI/IIlBI, X CTPOCHHUE, IPUMCPHI.
AT® u AJJ®, ux B3auMonpeBpalleHue u poiib 3toro npouecca B npupose. [Honstue THK nu PHK. Ctpoenne JHK, ee
nepBUYHas M BTOpu4Has cTpykTypa. Padoter @. Kpuka u Jl. Yorcona. KommieMeHTapHOCTh a30THCTHIX OCHOBAHHIA.
Permukanus THK. Ocob6ennoctu crpoenust PHK. Tunst PHK u ux 6uonoruyeckue ¢pynkiun. [loHsiTHE O TpOUYHOM
Koze (komoHe). buocuHTe3 Oenka B KMBOHM KieTke. | eHHas wHkeHepus u OnoTexHomorus. TpaHcreHHBIE (QOPMEBI
pacTeHUH U )KMBOTHBIX.

JlabopaTopHas pa6ora Nell:

H3rorosiieHne 00bEMHBIX U IIapOCTEPIKHEBBIX MOI[eHeP'I A30THUCTLIX I'CTCPOLMKIIOB.

Tema 1.15.
buonornuecku
AKTUBHEIC
COCIUMHECHMUS.

Conep:xanue yueOHOro MaTepuaJa

Teoperndeckoe 3ansitne Nel5:

®epmenTsl. [loHsATHE 0 hepMeHTaxX Kak 0 OMOIIOTHYECKHX KaTaIn3aTopax 0enkoBoil mpupoabl. OcoOEHHOCTH CTPOCHUS
Y CBOICTB B CpaBHEHWH C HEOpPraHMYECKUMU Katanuzatopamu. Kinaccupukanus pepmeHToB. OCOOEHHOCTH CTPOCHUS
CBOMCTB (hepPMEHTOB: CEIIEKTUBHOCTH M 3PPEKTUBHOCTH. 3aBUCHMOCTh aKTUBHOCTH (PEpMEHTOB OT TemnepaTypsl u pH
cpensl. 3HaueHne (hepMEHTOB B OMOJIOTUH M IPUMEHEHHE B IPOMBITILIEHHOCTH. Butamunsl. [lorstre o Butamunaax. Mx
knaccupukanus u oOo3HaueHue. ['opmoHbl. [loHATHE O TOpPMOHaX Kak OHWOJOTMYECKH AaKTHBHBIX BEIIECTBAX,
BBITIOJTHSIOMINX SHIOKPUHHYIO PETYISIUIO KU3HEACATEIFHOCTH Opranu3MoB. Kitaccudukanusi TOpMOHOB: CTEPOH/IHI,
MPOU3BOIHBIE AMWHOKHUCIIOT, TOJMICNITUAHbIE W OeIKOBble TOpMOHBI. OTAENbHBIC NPEIACTABUTENH: 3ICTPAIHOIL,
TECTOCTEPOH, MHCYJWH, aapeHanuH. JlekapcrBa. [loHsATHE O JiekapcTBaX Kak XMMHOTEPANICBTUYECKUX Iperaparax.
KpaTtkue uctopuueckue CBEIEHHUS O BO3HUKHOBCHHMHM W PAa3BUTHU XMMHOTEpamuu. [ pymibl JIeKapCcTB: CyJb(aMuibi
(cTpenTonu), aHTUOMOTUKY (TIEHUITWLINH ), aHTUITUPETUKY (aCTIUPHH), aHATBI€TUKH (aHAIBIHH).

IIpakTHyeckoe 3ansaTHe Nel3:

Pacuer HOpMBI TOTpeOsieHHsT BUTaMHUHOB. BogopactBopumble (Ha mnpumepe ButamuHoB C, rpymmsl B u P) u
KHUpopacTBopuMBbIe (Ha mpuMmepe BUTaMuHOB A, D u E). ABUTaMWHO3BI, THIIEPBUTAMHHO3bI M THUIIOBUTAMHUHO3BI, UX
npoQHIaKTHKA.
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IpakTnyeckoe 3ansaTHe Nel4:

Ob6napyxenue BuTamMuHOB. (OOHapykeHuWe BUTaMHHA A B mojcoimHedHOM Macie. OOHapyxkenne ButammHa C B
si0ouHOM coke. Onpenenenne BUTaMuHa D B ppIObEM KUPE HITH KYPHHOM JKEIITKE.

IIpakTHyeckoe 3ansaTHe Nel5:

N3yuenue MexaHW3MOB JCHCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX IMPENapaToB, CTPOCHHE MOJIEKYJ, MPOTHO3WPOBAHHE
CBOICTB Ha OCHOBE aHalN3a XHMHUYECKOTO CTPOCHHS. AHTHOMOTHKH, WX KIAcCU(PUKAIUS O CTPOCHHIO, THUIY W
CIEKTPY AercTBusl. bezomacHbie criocoObl MPUMEHEHNs, IEKapCTBEHHbIE (POPMEI.

JlabopaTopHas paGoTa Nel2:

HcnpiTanue pacTBOPUMOCTH aJpeHalMHA B BOJE U CONITHOM kuciore. OOHapyXeHHE aclupyHa B TOTOBOM
JIEKapCTBEHHOH (hopme

Pa3znea 2.

OO0mas u Heopranuvyeckasi XUMHs

Tema 2.1.
Xumusa — Hayka o
BEILIECTBAaX.

Copep:xaHue y4eOHOr0 MaTepuaja

TeopeTnueckoe 3ansitue Nel6:

CocraB BemiecTBa. XUMHYECKHE d1eMeHThl. CIocO0BI CyIIECTBOBAHUS XUMHUYECKUX JIIEMEHTOB: aTOMBI, IPOCThIC H
CIIOKHBIC BEILECTBA. BeIliecTBa MOCTOSIHHOTO M HEPEMEHHOI'O COCTaBa. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.
BemectBa MONEKYJISIPHOTO M HEMOJIEKYJSIpHOTO cTpoeHus. CrocoObl 0TOOpaKeHUS! MOJIEKYJ: MOJICKYJSpHBIE U
CTPYKTypHBIE (OpMYIBI; IMIApOCTEpKHEBbIE M MacmTaOHBle mpocTpaHcTBeHHbIe (CTioapra-bpurneba) moaenu
Mouekys. M3mepenue BemecTBa. Macca aTOMOB U MOJIEKYJI. ATOMHas eIuHHUIA Macchl. OTHOCHTENBHBIE aTOMHAs U
MOJIEKYJIsIpHast Macchl. KomuuecTBo BeliecTBa M €IUHUIBI €r0 M3MEPEHHUs: MOJb, MMOJb, KMOMIb. Yncio ABoragpo.
MomsipHast Macca. ArperaTHbIe COCTOSIHUS BelecTBa. TBepaoe (Kpuctauimyeckoe v amopdHoe),

JKHUJIKOE U Ta3000pa3Hoe arperaTHble COCTOSHUS BellecTBa. 3aKOH ABOTaApO U €ro cleACTBH. MOJSpHBIH 00beM
BEIIECTB B ra3000pa3HoM cocTosiHMH. OObeJMHEHHBIN ra30BbIi 3aKOH U ypaBHeHHe MenaeneeBa-Kianeiipona. Cmecu
BElIeCTB. Pazimunst Mexy cCMecsSIMHU U XUMHUUECKIMU COeIMHEHUsIMU. MaccoBas 1 00beMHas! JI0JTH KOMIIOHEHTOB
CMECH.

IIpakTHyeckoe 3ansaTHEe Nel6:

N3zrorosnenne Moaenei MolIeKyJl HEKOTOPBIX OPraHUYECKUX M HEOPraHWYECKUX BemecTB. OYHCTKa  BEHIECTB
GuIbTpOBaHMEM, JUCTHILUIALNMEH M TepeKpucTauM3aluei. PelmeHne 3agad Ha HaXOXICHHE OTHOCHTEIBHOM
MOJIEKYJIADHON MAaCCBI, OIPEIEIICHUE MAacCOBOM JOIM XMMHYECKUX JJIEMEHTOB B CIIO)KHOM BEIIECTBE; KOJIUYECTBA
BEIIECTBA U T.JI.

Tema 2.2.
Crpoenue aroma

Coaepxxanue y4e0HOr0 MaTepHuaJia

TeopeTudeckoe 3ansitue Nel7:

AtoM — cnoxHasg dactuna. [lokazaTenmbcTBa CIOKHOCTH CTPOCHHS aToMa: KaTOIAHBIE M PEHTTEHOBCKHE JIYYH,
¢bororddexT, paaroakKTHUBHOCTE, deKTponu3. [lnanerapnas monmens aroma 3. Pesepdopna. Crpoenne atoma mo H.
Bbopy. CoBpeMeHHBIE TIpeCTaBIEHUS O CTPOEHNHN atoMa. KopmycKyIapHO-BOJHOBOH Ayaln3M YacTULl MUKPOMUDA.
CocTtaB atomMHOrO siipa. HyKIOHBI: TPOTOHBI M HEHTPOHBI. M30TOMBI M HYKIHBL. Y CTOHYHMBOCTD SJIED.

IpakTnyeckoe 3ansiTue Nel8:

Ha6J’IIO,I[eHI/Ie CIICKTPOB UCITYCKAHUA U NTOTJIOMICHUA COGI[I/IHGHI/Iﬁ XUMHUYCCKUX BJICMCHTOB C IIOMOIIBIO CIICKTPOCKOIIA.
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Tewma 2.3.
[Tepuoanueckuii 3aKoH
u [lepuoanueckas
CUCTEMA XMMHYECKUX
anemenToB .M.
Menpeneena

Conep:xaHue yueOHOro MaTepuaJia

Teoperuueckoe 3ansitue Nel§8:

OTKpBITHE TIEpHOAMYECKOr0 3akoHa. [lpenmmochurkum: HakoruieHHe (DaKTOIIOTWYECKOro Marepuana, paboTsl
npenmectsennukoB (M.B. JleOepetinepa, A.D. Illankyprya, [x.A. Hetonennca, JL.IO. Meiiepa), che3] XUMHKOB B
Kapncpys, nuunoctaele kauectBa .M. Menneneesa. Otkpoitie [.M1. Menneneessim [leprnoaudeckoro 3akoHa.
Ilepuogmuecknit 3akoH W cTpoeHHMe aroma. Mzorombl. CoBpeMEHHOE TMOHATHE XWUMHYECKOTO JIIEMEHTA.
3akoHoMepHOcTh I'. Moznu. Cospemennas QopmynupoBka [lepuognueckoro 3akona. Ilepuomuueckas cucrema u
cTpoeHue aroMa. PU3NUECKUN CMBICI OPSIIKOBOTO HOMEPA 3IEMEHTOB, HOMEPOB IpyIbl U nepuosa. Ilepuoaudeckoe
W3MEHEHHE CBOMCTB 3JIEMEHTOB: pajuyca aToMa; SHEPrMd HOHH3ALMH; 3JIEKTPOOTPUUATENbHOCTU. [IpuunHbL
M3MEHEHUS] METAIUTMYECKUX ¥ HEMETAUTHIECKIX CBOMCTB 3JIEMEHTOB B IPyIIax U MEPHOAAX, B TOM YHCIE OOJBIIHNX U
cBepxOonbinux. 3Hauenue llepuoamyeckoro 3akoHa W Ilepuoandeckoil cucTeMbl XHMHUUYECKHX siemeHToB J[.U.
MeHnneneena AJis pa3BUTHS HAYKHA U TOHUMAaHUsI XUMHYECKOU KapTUHBI MHpA.

IIpakTH4yeckoe 3ansaTue Nel9:

CpaBHEHHE CBOMCTB IPOCTBIX BELIECTB, OKCHJIOB U TUAPOKCHIOB aneMmeHToB III mepuopa. Pemenune BapuaTHUBHBIX
3a7a4 ¥ YIPaXKHEHUM Ha pacy€T KOJIMYECTBA MPOTOHOB, HEUTPOHOB, BJIEKTPOHOB B aTOMAX Pa3IUYHBIX XUMHUYECKHUX
3JIEMEHTOB.

Tema 2.4.
Crpoenue BemecTBa

Cojep:xaHue y4eOHOr0 MaTepuasa

Teoperuueckoe 3ansitue Nel9:

[TondaTtne o XUMHUUECKOU CBA3U. TUIBI XUMUYECKHUX CBSI3€H: KOBAJICHTHAS, MOHHAS, METAJUIMYECKAs. U BOJAOPOAHAS.
KoBanentnass xumudeckas cBs3b. J[Ba MexaHm3ma 0Opa3oBaHHS STOW CBS3M: OOMEHHBIM W JOHOPHO-aKIIETITOPHBIM.
OCHOBHBIE MMapaMEeTPbl 3TOrO TUMA CBSI3U: JUIMHA, IPOYHOCTb, YTOJI CBA3U WM BaleHTHBINA yroi. OCHOBHBIE CBOMCTBA
KOBQJICHTHOW CBSI3U: HACBHIIIEHHOCTbh, MOJSAPU3YEMOCTh M MPOYHOCTh. DJIEKTPOOTPHLATEIBFHOCTh M KilacCU(UKAIHS
KOBAJCHTHBIX CBSA3€H IO 3TOMY MpPHU3HAKYy: MOJSApHAs W HEMOJSpHas KOBaJeHTHbIE CBs3U. lloJspHOCTH CBSI3M U
MOJIIPHOCTH MOJIEKYJBI. Croco0 TepeKphIBaHUS JJIEKTPOHHBIX OpOUTANel 1 KiacCU(UKAIUs KOBAJCHTHBIX CBS3EH 10
3TOMY TMpPHU3HAKy: G- W T-CBs3U. KpaTHOCTh KOBAJNEHTHBIX CBSI3ed M KIACCHU(UKAIMSA WX I0 STOMY IPHU3HAKY:
OJIMHAPHBIE, JBOIHBIE, TPOIlHbIE, TOMYTOPHbIE. THIBI KPUCTAUIMYECKUX PELIETOK y BEIIECTB C 3THM THUIIOM CBSI3U:
aTOMHBIE W MOJEKyJsIpHble. PU3NYEeCKHe CBOICTBA BEIIECTB C ATHMM KPHCTALUTMYECKMMH perieTkamu. MouHas
XUMHYECKas cBs3b. KpaliHuii cirydail KOBaJIeHTHOU TOJIIPHON CBsI3H. MexaHu3M 00pa3oBaHUsl HOHHOU cBsi3u. MoHHBIE
KPUCTaJUIMYECKHUE PEIIETKU U CBOMCTBA BEILIECTB ¢ TAKUMHU KPUCTAJUIAMH.

Metanueckass XxuMmudeckast ¢Bsizb. OCOOBIN THIT XMMHUYECKOW CBS3M, CYIISCTBYIOIIUN B MeTa/lax U CIulaBax. Ee
OTJIMYUS M CXOJCTBO C KOBAJEHTHOM M HOHHOH cBaA3gMH. CBOWMCTBA METAIMYECKOH CBSI3H. MeTallIMYecKue
KPUCTAJUIMYECKUE PEIIETKH U CBOMCTBA BEILIECTB C TAKUMHU KPHCTAJUIAMHU.

Bopoponnas xumuueckas cBs3b. Mexanusm oOpa3oBaHHMsA Takod cBs3u. Ee knmaccuukamus: MeXMOJEKYJspHas |
BHYTPUMOJIEKYJIIpPHAst BOAOPOAHBIE CBSI3U. MOJIEKyISIpHbIE KPUCTAJUTNIECKHE PEILIETKH /ISl 3TOTO THTIA CBSI3H.
®usnyecKkre CBOMCTBA BEUIECTB C BOJAOPOAHOHN CBs3bI0. brosorndeckas poib BOJOPOJHBIX CBSI3€H B OpraHu3alluu
CTpyKTyp OuomnonumepoB. EnuHas npupona XUMHUYECKHX CBS3€H: HalMuue Pa3iUYHBIX THIIOB CBSI3€H B OOHOM
BEIIECTBE, MEPEeX0J] OJHOr0 THUIA CBS3W B Apyroi u T. m. KomiuiekcooOpasopanue. [loHSTHE O KOMILIEKCHBIX
coeqHeHMsIX. KoopJMHAIMOHHOE YMCIIO KOMIUIEKcooOpa3oBartels. BHyTpeHHssI M BHEmHssI cdepa KOMIUIEKCOB.
Homenknarypa KOMIIIEKCHBIX coeiMHeHui. X 3HaueHue.
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IpakTnyeckoe 3ansaTue Ne20:

B3aumoeiicTBrie MHOTOAaTOMHBIX CITUPTOB ¢ (DETMHrOBOM XKUIKOCThIO. KauecTBeHHBIC peakiiuu Ha HOHBI Fe2+ u Fe3+,
Pemenue BapuaTUBHBIX 3a/1a4 U yINPAKHEHUH Ha COCTaBJICHUE (DOPMYJI KOMIDICKCHBIX COSAMHEHUH MO X Ha3BaHUIO U
Ha00OPOT.

Tema 2.5.
ITonumepst

Conep:xxaHue yueOHOT0 MaTepHaJa

TeopeTnueckoe 3ansitne Ne20:

Heoprannueckue noiaumepsl. [lomumepbl — mpoCThIe BEIIECTBAa ¢ AaTOMHOM KPUCTAILTMYSCKOM PENIeTKON: alJIOTPOITHBIC
BUJIOM3MEHEHUs yriepona (anmas, rpadur, KapOwH, (QyiiepeH, B3aMMOCBSI3b THOpUAM3AINA OpOuTaneid y aTOMOB
yriepojia ¢ MPOCTPAHCTBEHHBIM CTPOCHUEM AJUIOTPOITHBIX MOAUGUKAIMIN); CEJICH U TEIUTYp LEMOYeYHOTO CTPOCHHS.
[lomumMepbl — CIIOKHBIC BEUIECTBA C aTOMHON KPHCTaNIMYECKOW PEHISTKOW: KBapll, KPEeMHE3eM (IJHOKCUIHBIC
COEIMHEHSI KPEMHUS), KOPYH (OKCHI aTFOMUHHSA) U ATFOMOCHIIMKATHI (TIOJIEBBIE IMATHI, CITFO/IA, KAOoJuH). MuHepabl
u tTopHbele mopoabl. Cepa mmiacthueckas. Opranmveckue monuMmepbl. CrnocoObl WX MONYYCHHUS: PEaKIUU
MOJMMEPU3ALIMM U peakUuu TNoJuKoHJAeHcanuu. CTpyKTypbl TONMMEpOB: JIMHEWHBIE, pAa3BETBICHHBIE U
npocTpaHcTBeHHbIe. CTPYKTypHUpOBAaHWE IOJMMEPOB: BYJIKAaHHM3AlUs KaydyKoB, IyOieHue OeNKOB, OTBEPIKACHHUE
MOJIMKOHICHCAIIMOHHBIX MonrMepoB. Knaccudukarys noJuMepoB Mo pa3indHbIM IPU3HAKAM.

IIpakTu4yeckas padora Ne2l:

OsHakomieHHe ¢ 00pa3aMy IUIacTMacC, BOJIOKOH, KayuyKOB, MUHEPAJIOB U TopHbIX mopox. IIpoBepka mimactmacc Ha
JIEKTPUYECKYIO IPOBOIUMOCTD, TOPIOYECTh, OTHOLICHUE K PACTBOPAM KHCIIOT, IEJIOUEi U OKUCIUTENEH.

CpaBHEHHE CBOWCTB TEPMOPEAKTHBHBIX U TEPMOIUIACTUYHBIX Iu1acTMacc. lloydeHne HUTEH W3 KalmpOHOBOW I
JaBcaHOBOH cMouibl. OGHapyKEeHUE XJI0pa B MOJTUBUHUIXIJIOPUIE.

Tema 2.6.
JucrniepcHble CUCTEMBI

Coaepxanue yueO0HOT0 MaTepHuaJia

Teoperuueckoe 3ansitue Ne2l:

[MonsiTre o aucnepcHbIX cucTtemMax. Kinaccuukanus IUCIEPCHBIX CHCTEM B 3aBHCHMOCTH OT arperaTHOTO COCTOSHHUS
JMCIIEPCUOHHOM CpeIbl U TUCTIEPCHOM (pasbl, a Takxke 1Mo pa3Mepy HX yacTuil. ['py0oucnepcHbIe CHCTEMBI: AIMYJIBCHU
U cycneH3u. TOHKOIUCTIEPCHBIE CHCTEMBI: KOJUIOMIHbIE (30JIM M T'elli) U UCTUHHBIE (MOJICKYJISIPHBIE, MOJIEKYJISIPHO-
uoHHBIe ¥ HOHHBIC). Dddekt Tunmans. Koarymsnus B KoIOWAHBIX pacTBopax. CHHepe3uc B relisix. 3HAUYCHHUE
JUCTIEPCHBIX CHUCTEM B JKMBOW M HEXHMBOH NMpPHUPOAE M NMPAKTHYECKOH XU3HHM YeJIOBEKa. DMYJIbCHH U CYCIIEH3UH B
CTPOUTENBCTBE, MHIIEBOH M MEIMIMHCKOW IPOMBIIUICHHOCTH, KOCMETHKE. buonornueckue, MEIMIMHCKUE |
TEXHOJIOTHUYECKHE 30J1M. 3HaUeHHEe Tejlell B OpraHu3aluy )KUBOW MaTepuu. bruonorunyeckue, MuieBbie, MEAUITTHCKHE,
kocMmeruueckue renu. CuHepe3uc Kak (akTop, ONPEACISIONNA CPOK TOMHOCTH MPOJAYKIMH Ha OCHOBE Tellei.
CBepThIBaHUE KPOBH KaK OMOJIOTHUECKUI CHHEPE3HC, €0 3HaUCHHE.

IpakTyeckas padora Ne2?2:

[Tomyuenne cycnensuu cepbl 1 Kanudomnu. [lomydyeHne sMynbCHM pacTUTENBFHOTO Macia u Oensona. [lomyuenne 301
kpaxmaia. [Toxydenne 30151 cepbl U3 THOCYNIb(aTa HATPHSL.
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Tema 2.7.
XUMHUYECKHUE PEAKIIUU

Conep:xaHue yueOHOro MaTepuaJia

Teoperuueckoe 3anHsitue No22:

Kiraccudukanus XUMHYECKAX PeakIlnii B OpraHNICCKONH W HEOPTaHWIeCKOH XuMuH. IToHATHE 0 XUMHYECKOH PeakIiny.
Peakuun, naymue 6e3 M3MEHEHHS! KaUeCTBEHHOTO COCTaBa BEIECTB: ajUIOTPONMM3alUs M u3oMepu3anusa. Peaxnmu,
UAYIIME C KM3MEHEHHWEM COCTaBa BEIISCTB: MO YHCIYy M XapakTepy pearupylommx H 00pa3ylolIuXcs BEIICCTB
(pa3noxeHus, COeAMHCHIS, 3aMeIIeHNs, OOMEHa); 10 M3MEHEHUIO0 CTEIICHEH OKHUCIICHHUS JIEMEHTOB (OKHUCIHTEIIBHO-
BOCCTAHOBUTEIBHBIC W peakuuu Oe3 M3MEHCHUS CTCNCHEH OKHCICHHs); 1o TerioBoMmy 3ddekry (3k30- u
9HAOTepMUYEcKHe); Mo ¢a3e (roMo- M TETEpOreHHBbIC); MO HampaBieHUIO (0OpaTHMble W HEOOpaTHMEIE); II0
MCIIOJIb30BaHMIO KaTaIn3aTopa (KaTaTuTHIeCKNe M HEKaTATUTUIECKHe); TT0 MEXaHN3MY (paJiKalbHbIe, MOJIEKYIIPHBIC
1 WOHHBIE). BepoATHOCTh MPOTEKaHWS XMUMHUYECKUX peaknuid. BHyTpeHHss >Heprus, SHTAIbNUA. TerioBoi addekt
XUMHUUYECKUX peakiuii. TepMoxumudeckue ypaBHeHus. CTaHIapTHAas SHTAIBIHS PEaKkIMii U oOpa3oBaHUS BEIICCTB.
3akoH .M. I'ecca u ero cieacTBusa. DHTPONUsL.

IIpakTueckas padora Ne23:

[lomyduenue kucmopoa pa3noKeHHEM MEPOKCHIa BOAOpoaa u (MIIK) IepMaHraHara Kaiws. Peakunu, uaymme ¢
o0Opa3oBaHHMEM OCaJlKa, T'a3a WU BOJbI JUIsl OPraHUYeCKUX M HEOPTraHMYSCKUX KHUCIIOT. PellieHne BapuaTHBHBIX
3a/1a4 Ha COCTaBJICHHE, KIACCU(UKAIIMIO U XapaKTePUCTUKY XUMHUYECKHUX PEaKInil.

Tema 2.8.
XHUMHYECKOE
paBHOBecHE

Cojep:xaHue y4eOHOr0 MaTepuasa

Teoperuueckoe 3ansitue Ne23:

CxopocTb xummuueckux peakuuid. [loustue o ckopoctu peakuuif. CKOpOCTh TOMO- M T€TEPOreHHOM peakiuu. DHepTus
akTuBanuu. akTOpsl, BIKAIOIIUE HAa CKOPOCTh XWUMHUYECKOM peaknud. Ilpupoma pearupyromux BEIIECTB.
Temneparypa (3axor Bant-T'odda). Konmenrpammsa. KaranmzaTopsl m KaTamu3: TOMO- W TETEPOTCHHBIH, WX
MexaHn3Mbl. DEpPMEHTHI, UX CPaBHEHHE C HEOPraHWYEeCKHMMH KaTaln3aTopaMu. 3aBUCUMOCTh CKOPOCTH peakuuil OT
MOBEPXHOCTH COMPHUKOCHOBEHHS pearupyronmx BemecTB. OOpaTUMOCTh XUMHYECKHX peakiuid. XUMHYecKoe
paBHOBecHe. lloHsATHE O XMMHYECKOM paBHOBECHHM. PaBHOBECHBIE KOHIEHTpaluH. [IMHAMHYHOCTE XHMHYECKOIO
paBHOBecusa. DakTopbl, BAMSIOMNE Ha CMEIIEHHUE PAaBHOBECHS: KOHIIGHTpalKs, JaBjeHue, TeMmneparypa (npuHuui Jle
[latemnne).

IIpakTHyeckoe 3ansaTHEe No24:

B3aumMopeiicTBuE IUHKA ¢ PACTBOPAMU COJITHOM M CEPHOM KUCIOT MPH pa3HbIX TEMIEPATYPax, Pa3HbIX KOHIEHTPALUIAX
COJISTHOM KHCIJIOTHI; pa3ioKeHHe MEPOKCHAA KUCIOpoa ¢ MOMOIIbio okcuaa mapranua (IV), katamasel celporo msica u
ceiporo kaprodens. BzaumonelicTBue NMHKAa pa3iMYHONW MOBEPXHOCTH (TIOPOIIKA, MBUIM, TPaHysd) C KUCIOTOM.
PenieHne BapuaTUBHBIX 3a/1a4 Ha BBIYMCICHUE CKOPOCTH XMMUYECKOH peaKIiy, CMEIIEHUE XUMHYECKOI'0 PABHOBECHSL.

Tema 2.9.
PactBopsl

Conep:xaHue yueOHOr0 MaTepHuaJia

TeopeTudeckoe 3ansitue Ne24:

IIonsaTue o pactBopax. PU3MKO-XMMHUUYECKasl IPUPOJA PACTBOPEHUSI U pacTBOPOB. B3anMozeiicTBue pacTBopuTens U
pacTBOpeHHOro BeulecTBa. PactBopumocTs BemecTB. CriocoObI BBIpaXEHUSI KOHLIEHTPAIMK PAcTBOPOB: MaccoBast 10JIs
pPacTBOPEHHOro BellecTBa (MPOLEHTHAs), MOJspHas. TeopHust dIIEKTPOJIMTHYECKOH JUCCOLMAIMH. MexaHu3M
JUCCOLMAlMU BEIIECTB C Pa3IM4HBIMA TUIIAMH XHMHMUYECKMX CBA3€d. Bkiajg pyccKHX YYEHBIX B pa3BUTHE
NpEeACTaBICHUH 00 SJIEKTPOIUTUIECKON AUCCOLMALINH.
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JlabopaTopHasi paGora Nel3:

OrnpezaeneHne XapakTepa AUCCOMUAINA PA3TUIHBIX THAPOKCHIIOB.

Tema 2.10.
T'unponus kax
0OMEHHBIH TIpoIIece

Conep:xaHue yueOHOT0 MaTepHaJa

TeopeTnyeckoe 3ansitne Ne25:

Hucconmarus Boabl. Bomopoausiii mokaszarens. Cpella BOAHBIX paCTBOPOB AJICKTPOIUTOB. Peakiinn oOMEHa B BOJIHBIX
pacTBOpax ANEeKTpoiauToB. [mapomn3 kak oOMEHHBI mporecc. HeoOpaTUMBI THAPOIWU3 OPraHUYECKHX |
HEOPTaHWISCKUX COCTUHEHUHN U €T0 3HAUCHUE B IPAKTHIECCKON EATEILHOCTH YeioBeka. OOpaTUMBIN THAPOIH3 COJICH.
Crynenuatsiii ruapoau3. [IpakTuueckoe nmpuMeHeHHEe TUAPOIN3a. [ Maposin3 opraHudeckux BeniecTB (OSIKOB, dKHUPOB,
YIJIEBOJIOB, MOJIMHYKIICOTHI0B, AT®D) 1 ero OMoJOrHUecKoe U MpakTHYecKoe 3HadeHne. OMbUICHHUE )KUPOB. Peakius
ATEepPUPUKAIIHH.

IpakTnyeckoe 3ansaTue Ne25:

Pemenne BapuaTUBHBIX 33734 Ha pacueT BOJOPOJHOIO MOKa3aTelis, Ha COCTAaBICHNE YpaBHEHHUH peakIuii ruaposmnsa.

Tema 2.11.
OKHUCIIUTEIIBHO-
BOCCTaHOBUTEJILHBIE
peaxiu

Conep:xaHue yueOHOro MaTepuaJia

Teoperuueckoe 3ansitue Ne26:

OKHuCINTENHHO-BOCCTAHOBUTEbHBIE peakunu. CreneHb okuciaeHus. BoccranoButenu u oxuciurend. OKHUCICHUE H
BOCCTaHOBJIEHHE. BaykHelne okucnuTenn U BOCCTAaHOBUTENU. BoccTaHOBUTENbHBIE CBOWCTBA METANIOB — MPOCTHIX
BemecTB. OKUCIUTENbHBIE 1 BOCCTAHOBUTEIIbHBIE CBOMCTBA HEMETAJUIOB — IMPOCTHIX BellecTB. BoccTaHOBUTEIBHBIE
CBOIICTBa BemIecTB, 0OPa30BAHHBIX AJIEMEHTAMH B HUBIIEH (OTpHUIATENFHOW) CTENeHU OKHcieHws. OKHUCIUTEIhHBIE
CBOICTBA BEIECTB, 0OPa30BaHHBIX IEMEHTaMH B BhICIICH (MOJOKUTENLHON) CTENeHN OKUcIeHHus. OKUCIUTETbHEIE 1
BOCCTAaHOBHUTEJIbHBIE CBOMCTBA BEIIECTB, OOPAa30BAaHHBIX JJIEMEHTAMH B MPOMEKYTOUYHBIX CTENCHSIX OKHCIICHUS.
Knaccupukanus OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peakUuid. Peaknun MeXaTOMHOTO U MEXMOJEKYJISIPHOTO
OKHCJICHUSA-BOCCTAHOBIIEHH. Peakiinu BHYTPUMONEKYIISIPHOTO OKUCIIEHUS-

BOCCTAHOBJIEHHUS. Peakiny caMoOKHUCIEHUA-CAMOBOCCTAHOBIECHHUS (IMCTIPOTIOPIIIOHUPOBAHU). MeTOABI COCTaBIEHUS
YpaBHEHUH OKHCIINTEILHO-BOCCTAHOBUTENBHBIX PEAKLUi. MeTos 311eKTpoHHOro OanaHca. BimsHue cpeabl Ha
NPOTEKaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX IPOLIECCOB.

IIpakTHyeckasi pabora Ne26:

B3aumoeiicTBrEe METAJUIOB C HEMETANIAMH, & TAKXKE C PaCTBOPAMH COJIEH U pacTBOpamMu KUCJIOT. B3aumopeincTBue
CEpHOM U a30THOU KUCIOT ¢ MeAbto. OKUCIUTENbHBIE CBOMCTBA NIEPMaHraHaTa Kajius B pa3lnyHbIX cpenax. Pemenue
BapHATHBHBIX 3aJ]aHHI HA COCTABIICHUE YPABHEHUH OKHCIUTEIFHO- BOCCTAHOBHTENHHBIX PEAKIIHIA.

Tema 2.12.
DIEKTPOXUMHUUYECKHE
MIPOTIECCHI

Conep:xanue yueOHOro MaTepuaJa

TeopeTndeckoe 3ansitue Ne27:

XUMHYECKHE HMCTOYHHKH TOKa. OIEKTPOJHBIE MOTEHIMANbl. Psa CTaHAZapTHBIX 3NEKTPOAHBIX IOTEHIIMATIOB
(PNEeKTPOXMMUYECKUN Psil HANpsOKEHUWH MetaiwioB). ['anbpBaHWYecKWe BIEMEHTHl M NPUHLMIBI HUX PaboTHI.
CocraBieHue TajdbBaHWYECKHUX d3JeMeHTOB. (0Opa3oBaHUE TalbBaHWYECKUX Iap MNpPU XUMHYECKHX TPOIIECcCax.
[anpBaHMYecKkre BJIEMEHTHI, NPUMEHSEMblE B JKM3HU: CBUHIIOBAs aKKyMYJSITOpHas Oarapesi, HUKEJb-KaJMHEBBIE
Oaraped, TOIUIMBHBIE OJJIEMEHTHL. OJEKTPOIM3 pacIylaBOB M BOAHBIX PAacTBOPOB dJieKTpoinuToB. Ilpoueccsl,
HPOUCXOJSIINE Ha KAaTOJe U aHOJE. Y PAaBHEHUS JIEKTPOXMMHUYECKHUX MPOIECCOB. DIEKTPOJIN3 BOAHBIX PAacTBOPOB C
WHCPTHBIMU JJICKTPOJaMH. 3HeKTpOHH3 BOAHBIX PacTBOPOB C PpaCTBOPUMBIMHU IBJICKTPOJaMHU. HpaKTI/I‘-IeCKOC
NPUMEHEHHUE MIEKTPOJIN3A.

27




IpakTnyeckoe 3ansTHe Ne27:

TanpBaHMYECKHE TIEMEHTHI M OaTapeku. DIIeKTposn3 pacTBopa xjaopuaa meau (II). Pemenue BapuaTUBHBIX 3aMaHAiH
Ha COCTaBJICHUE YPAaBHCHUH JICKTPOXHUMHUYECKUX MIPOIECCOB.

Conep:xaHue yueOHOro MaTepuaJia

TeopeTnyeckoe 3ansitne Ne28:

Kiaccudukanus HeopraHWdecKHx BemiecTB. lIpocTele W CiOXHBIE BemecTBa. OKCHABI, MX KiIaccH(DHUKAITUA.
I'mapokcunsl (OCHOBaHMS, KHCIOPOICOAEpKAIIHE  KHCIOTHI, aM(OTEpHBIE THAPOKCHUABI). KucCiIoTe, wux
KJ'IaCCI/I(I)I/IKaHI/Iﬂ. OCHOBaHI/IH, nux KJ'IaCCI/I(l)I/IKaHI/Iﬂ. Comu CpeaHuEC, KUCJIbIC, OCHOBHBIC 1 KOMIIJICKCHBIC.

Mertamisl. IlonoxxeHue METaJLIOB B HCpHOI{H‘-IGCKOfI CHCTEME U 0OCOOEHHOCTH CTPOCHUA UX AaTOMOB. HpOCTLIe BCIICCTBA
— METAJUIBI: CTPOCHUC KPHUCTAJUIOB U METAJINIMYCCKAsA XUMUYCCKas CBA3b. O6H_II/IC CI)I/ISI/I‘ICCKI/IC CBOMCTBA METAJIJIOB U
UX BOCCTAHOBHUTEIBHEIC CBOMCTBA: B3aHMOﬂeﬁCTBHC C HEMCTalllaMHu (KI/ICJ'IOPOIIOM, raJorcHamu, cepoﬁ, a30TOM,
BOJIOPOJIOM), BOJIOM, KHCJIOTaMU, PAcTBOpPAMH COJICH, OPTraHHMYECKHUMH BEIECTBAMU (CIHUPTaMHU, TajoreHaJIKaHAMHU,

Tema 2.13. denonom, KucIoTamMu), menoyamu. OKCHIBI ¥ THAPOKCHUIBI METAJUIOB. 3aBUCHMOCTh CBOMCTB 3THUX COEIMHEHUH OT
Knaccugpukanus CTETEHeH OKHCIICHUS! METAJUIOB. 3HAYCHNE METAJUIOB B IIPUPOE U KU3HU OPraHU3MOB.
BemecTB. [IpocThie Hewmeramel. [Tonoxenne HemeramioB B [lepruoanyeckoil cucteme, 0cOOEHHOCTH CTPOSHHS UX aTOMOB.

BEIIIECTBA IpakTHyeckoe 3ansTHE Ne28:
Nzydenne crocoOOB 3amyThl MeTaluIoB OT Kopposuu. Kopposmss meramnoB. [lorsTHe kopposnu. Xummdeckas
KOppo3usi. DIEKTPOXUMHUYECKask KOPPO3HsL.
IIpakTHyeckoe 3ansTHE No29:
N3yuenne o0ImuUX COCOOOB MONyYeHHUS METaIoB. MeTaluibl B IpUpoje. MeTalulyprus U ee BUABL: MUPO-, TUAPO- U
JIEKTPOMETAILTYPrHsl. DIEKTPOJIN3 PACIIABOB U PACTBOPOB COCIMHEHHUI METAJUIOB U €ro MPAaKTHUECKOE 3HAUCHHE.
JlabopaTopHas paGora Nel4:
B3anmopeiicTBue MeTamoB ¢ pacTBOpaMHu KUCIOT u cosell. CBoicTBa yris: aacopOIOHHBIE, BOCCTAHOBUTEIBHBIE.
B3EWIMOII€I71CTBPI€ IIMHKa WX aJllOMUHHA C paCTBOpaMU KHUCIOT H Iuenoqef/i. OKpaIHI/IBaHI/Ie INTaME€HHU KaTHOHaMHn
IEJIOYHBIX M MIETOYHO3EMENbHBIX METAJLIOB.
Coaepxxanue y4e0HOT0 MaTepuaJia
TeopeTndeckoe 3ansitue Ne29:
Bonopoansie coeannenus HemetauioB. [lonydeHnne ammMuaka M XJI0pOBOAOPOAA CHHTE30M M KOCBEHHO. Dusnueckue

Tema 2.14. cBoiictBa. OTHOIIEHHE K BOJE: KHCIOTHO-OCHOBHBIE CBOiicTBa. OKCHABI W aHTHIPHIBI KapOOHOBBIX KHCIIOT.

OCHOBHBIE KJIACCHI
HeOpI‘aHI/IT-IeCKI/IX n
OpPraHuYeCKux
COEeTMHCHUH

HeconeoOpasyromue u coneoOpasyronme OKcHabl. KuCIIOTHbIE OKCHIbI, MX CBOHCTBa. OCHOBHBIE OKCHJBI, WX
CBOWCTBA. AMQOTEpHBIE OKCHJBI, UX CBOWCTBA. 3aBUCHMOCTH CBOWCTB OKCHJIOB METAJUIOB OT CTENCHH OKHCIICHUS.
AHTHIpUABI KapOOHOBBIX KHUCIIOT KaK aHAJOTH KHCIOTHBIX OKCHIOB. KHCIOTHI OpraHWYecKre M HEOopTraHUYeCKHeE.
Kucnotsl B cBeTe TEOPUH ANIEKTPOIUTHUECKON AriccorMani. KUCIOTHI B CBETE IPOTOIUTUYECKON TEOPUH.
Krnaccugukanus opraHu4ecKuxX U HEOPraHUIeCKUX KUCIOT. OOIIre CBOWCTBA KUCIOT: B3aUMO/ICHCTBAE OPraHMYECKUX
U HEOPTaHWYECKHX KHUCJIOT C MeTa/llaMH, OCHOBHBIMH W aM(OTEPHBIMH OKCHIAMH H THAPOKCHIAMH, COJISIMH,
oOpa3oBanue cioXHBIX 3PupoB. OcOOEHHOCTH CBOMCTB KOHLIIEHTPUPOBAHHOW CEPHOM U a30THOM KHCIIOT.

OcHoBaHUs OpraHWyecKkue W HeopraHumueckne. OCHOBaHHS B CBET€ TEOPUH DJIEKTPOIUTUYECKON IAMCCOIMAIINH.
OcHoBaHHS B CBETE MPOTOIUTUIECKOM Teopuu. Knaccudukanus opraHMuecKux 1 HEOPraHMIeCKUX OCHOBAHHIHA.
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XuMUYecKre CBOMCTBA IIeNIOUeH 1 HepacTBOPUMBIX OCHOBaHM. CBOHCTBA OECKUCIIOPOIHBIX OCHOBAHH: aMMUaKa U
aMUHOB. B3anMHOe BIMsSHUE aTOMOB B MOJIEKyJIe aHMINHA. AMGOTEepHBIE OPraHNIecKre U HEOpPraHMIeCKHe
coenrHCHMA. AM(OTEepHBIC OCHOBAHMS B CBETE IMPOTOIUTHICCKON TeoprH. AM(POTEPHOCTH OKCHIOB M THAPOKCHIIOB
MIEPEXOTHBIX METAJLIOB: B3aUMO/ICHCTBHE ¢ KucinoTamu U menodamu. Conun. Kitaccudukanus 1 XuMUYeCKUe CBOWCTBA
couteir. OCOOEHHOCTH CBOMCTB COJIEH OPraHMYECKHX W HEOPTAHMIECKUX KHCIIOT.

IpakTHyeckoe 3ansaTue Ne30:

Ilonyuenue XJ0poBOIOpOAA U COJSTHOM KHUCIOTHL, MX cBoiicTBa. IlomydyeHue amMmmaka, ero cpoiicTBa. PemeHue

BapHAaTHBHBIX 33JaHUl Ha COCTaBJIEHHE YpPaBHEHUH peaklMi, XapaKTepU3YIOIIMX CBOMCTBA OCHOBHBIX KJIacCOB 2
OpPraHUYECKUX M HEOPraHMYECKUX COCAMHEHUI.
JlabopaTopHas pa6ora NelS:
[Tony4yenne u amdoTrepHbie CBOICTBa THAPOKcUAa amroMuHuUs. [lodydeHue KecTKOW BOABI U M3YUCHHE €€ CBOWCTB. 2
YcTpaneHue BpeMEHHOM U MOCTOSIHHOM JKECTKOCTH.
Conep:xaHue yueOHOro MaTepuaJia
Teoperuueckoe 3ansitue Ne30:
Bonopon. /IBoMcTBEHHOE TOJIOXKEHHUE BOJIOpPOJa B mHepuoaMyeckoil cucteme. M3orombel Bogopona. Tsxkenas Boja.
OxucauTenbHbIE U BOCCTAHOBUTENIBHBIE CBOWCTBA BOAOPOAA, €0 MOJIyUYeHHe U npumMeHeHue. Ponb Bogoposa B sKUBOM
U HeXuBoW mpupoze. Boma. Pomp BOApl Kak cpemooOpas3yrOImIero BeIIecTBa KIETKH. OJKOJOTHYECKHE ACTIeKTHI 2
BOJIONIONB30BaHMs. DneMeHThl [A-rpymmer. [enounsie metammer. OO0mas XapakTepUCTHKA IMIEIOYHBIX METAJUIOB Ha
T 215 OCHOBaHMHM NoJI0)keHUs B Ilepuoguueckoil cucreme anementos Jl. 1. MenneneeBa u ctpoeHus aromos. [lonyuenue,
x oMa =1 ¢du3nuecKkue M XMMHUYECKHE CBOICTBA MIEJOYHBIX METAUIOB. KaTHOHBI IMIENOYHBIX METAJUIOB KaK BasKHEHIIas
HIMHS 9JICMCHTOB XUMHYecKas (popMa uX CyLIeCTBOBAHUS, PETYIATUBHAS POJIb KATHOHOB KaJlHsl M HATPUs B JKUBOU kieTke. [Ipuponusie
COEJIMHEHMsI HaTPUA U KaJKs, MX 3HaueHue. JneMeHTh! [IA-Tpynisl.
IIpakTuyeckoe 3ansaTue Ne3l:
[Tony4yeHne TMAPOKCHIOB aJIOMHMHHUSI M LMHKA; HCCIeloBaHuWEe UX cBoicTB. IlomydueHue u uccnenoBaHue CBOWCTB
OKCHJIOB Cepbl, yriepona, ¢ocdopa. M3ydeHne CBOWCTB MPOCTHIX BEIIECTB M COSAMHEHMH S-31€MEHTOB. M3yueHue 2
CBOWCTB TIPOCTBIX BEIIECTB M COCIUHEHUH p-dJeMEHTOB. l3ydeHne CBOWCTB MPOCTBHIX BEIIECTB M COEIUMHEHUWH d-
3JIEMEHTOB.
Coaepxanue yueO0HOT0 MaTepHuaJia
IIpakTnyeckoe 3ansTHe Ne32:
T 16 XuMus ¥ IOBCEIHEBHAS KU3Hb YesioBeka. Jlomainss anteka. Motomue u yuctsiue cpeactsa. Cpeacrsa 00pbObI 2
XHMeHl\;IlaB )KI/I3HI/I c ObITOBBIMH HaceKOMbIMU. (CpencTBa JMYHOW THTHEHBI M KOCMETHKHM. XUMHS W THUIAa. MapKHpOBKH YIAKOBOK
obwecTEa MUIIEBBIX U THTUEHHYECKUX TPOAYKTOB M YMEHHME UX YUTATh. DKOJIOTHS )KMIUIIA. XUMHUS U T€HETHKA YEIOBEKa.
IpakTnyeckoe 3ansTue Ne33:
O3HaKOMIJICHHE C KOJUIEKIMeH ymoOpeHuit u mecTuraoB. O3HaKoMIIeHHE ¢ 00pasiaMul CPelCTB OBITOBON XUMUH H 2
JIEKaPCTBEHHBIX IPENapaTosB.
CamocTtosiTeqbHas yueOHas padora 2
KouncyabsTanus 4
JK3aMeH 8
BCEI'O 188
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IIpumMepHbBIe TEMBI MPOEKTHBIX H HCCIEI0BATEIBLCKHX PadoT
CoBpeMeHHbBIE METOBI 00e33apaKUBaHUS BOJIBIL.
AHai3 1po0 BOJBI B Pa3IMYHBIX paliOHAX TOPOIa.

RBOoOo~NO AW E

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

OripezenieHne >KeCTKOCTU BOIBI.
[TpupoaHbIe HTHANKATOPHI.

Oripezenienne cocTaBa MOYBBI.

Bce o nuiie ¢ TOYKM 3peHust XUMHUKa.
Hccnenosanue mokomaa.
HccnemoBanue MoIoOKa.

HccnenoBanue YUIICOB.

YaitHble UCTOPHUH C TOYKU 3PCHUSI XUMHH.

Bapum BapeHbe Ha pa3IMUHBIX YIVIEBOJAX.

ButamunHbIi andaBurT.

[TumieBbie J0OABKHU: 3a U IPOTHUB.
HutpaTel B npoayKTax MUTAHUS.
N3yuenue pH ciaroHbI.

CBEKOJIBHBIN COK KaK KPACHUTEIb.
CpencTBo ot rojonena.

XHUMHKHU O CEKpeTax KpacoThl.
YkpaneHust MOeil MaMBbl.

BrlpamyBanue KpUcTaaioB CONH.
BemectBa B MoeM oMme.

Jlydmmii cTupalibHbIN TOPOIIOK.

Jlyumiast 3yOHas nacra.

OrnpezeneHue KauecTBa Mblia.
OnpeneneHye KayecTBa LIaAMITYHS.
Jle3010paHThl M O30HOBBIN HIUT IJIAHETHI.
KomMruiekcHbie coeTMHEHUS B MEUITMHE.
Kocmernueckue renu.

CoenuHeHus cephl U celieHa B KOCMETHUKE.

XuMuueckasi 3aBUBKa U O6CCI.IB€‘{I/IB3.HI/IC BOJIOC.
XuMu4ueckue MaTepHraIbl 11 CO3AaHUA NCKYCCTBCHHBIX OPTraHOB.

DJIEMEHTHI B OpraHnu3Me 4YCJIOBCKA.

COBpCMeHHBIG IIATHO BBIBOAAIIHNE CPCACTBA.

XuMHS HA KyXHE.
X¥UMHS M HAPKOTHYECKHUE BEIIECTBA.

Kypenue kak ¢paxtop 3arpsizHeHUs] aTMOC(EPHOTO BO3TyXa.
Muds! 1 ipaBaa 0 ra3UPOBaHHBIX HAMUTKAX.
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3. YCJOBUSA PEAJTIM3ALIUA YYEBHOT'O ITIPEJIMETA
3.1. MatepuaJbHO-TEXHH4YECKO€E 00ecneyeHne TN CHUILTUHBI.
[lepeyeHp mOMeIICHUH, HEOOXOAMMBIX IS TIPOBEICHHS AayJAUTOPHBIX 3aHATUH I10
JTUCITUTLIAHE:
Peanu3zanust nmporpaMmbl JUCHUIUIMHBI TPEOYeT HATWYUs YYeOHOW ayIUTOPHH M J1adopaTopuu
JUTSI TIPETIOTAaBAaHUST XHMHHU.
[lepeyenp o0GopymoBaHMs, HEOOXOIUMOTO ISl TPOBEICHHS ayJAUTOPHBIX 3aHATUH TI0

JTUCITUTLIAHE.
Obopyoosanue yuebHo2o kabunema:

® TI0CaJIOYHBIC MECTa 00YUArOIINXCS;
pabouee MeCTO IpenogaBaTers;
MarHUTHO-MapKepHas (MU MeJIOBasi) TOCKa;
KOMIUICKT Y4eOHO-HATJISITHBIX TTOCOOUH 110 XUMUU;
puOOPHI, MaTepHAIbI, 000PYAOBAHNUE U PEAKTHUBBI JIJIsl IPOBEIACHUS MPAKTUYCCKUX U
71a00paTOPHBIX padoT;
JMIAKTUYECKUN MaTepua,

® CIPaBOYHBIN MaTepUa;

® KaHIEIAPCKHUE MPUHAISKHOCTH (KapaHally, JACTUKH, JIMHEHKH, MIJLTUMETPOBAs

OyMara, HO>KHUIIbI, MapKEePbI (MET) [Tl TOCKH).

Texnuueckue cpedocmea 006yyeHus:

® KOMIIBIOTED;

® TIPOCKTOD;

® KOMIIBIOTEPHBIC IPE3CHTAIINN HA H3yYaeMbIC TEMBI.
3anwe:

e OuOJIMOTEKA, YNTAIBHBIN 3aJ1 C IOCTYIIOM B CeTh MIHTEpHET.
3.2. UudopmanuonHoe odecriedeHne 00yueHus
Ilepeuenb pexoMeHAyeMbIX Yy4eOHbIX H31aHuUi, UHTepHeT-pecypcoB, IONOJHHUTEJIbHOM
JUTEPATYPbI

3.2.1. IlepeyeHb OCHOBHOI JIUTEPATYPHI*:

Ne | HaumeHnoBaHue corimacHo Oubauorpapuyeckum KonnuecTBo 3K3eMIUISIPOB MM CCBUIKA
TpeOoBaHUAM Ha 3JIeKTpOHHbIN BapuanT (BOBC)**
Ha Kadeape B OuOnmoTeke

1 | Xumusa. EcrecTBeHHOHay4HbI Hpodmiib: yueod.
JUIsL  CTYIEHTOB  YUpeXACHUH cpen. mpod.
oOpasoBanus; ['abpuensn O.C., Octpoymos N.I'.,
OctpoymoBa E.E. u gnpyrue; moa penaxiuei
["abpuensna O.C. OO01m1ecTBO ¢ OrpaHMYEHHON
OTBETCTBEHHOCTHIO O6pa3zoBaTenbHO-
U31aTeNbCKUil HeHTp «Axagemus», 2024, 400c.

2 | Xumus. Ilpaktukym: yueb. mocoOue  JuIs
CTYJI€HTOB yUpexXIeHUI cpen. pod.
Ob6pazoanus. ['abpuensu O.C., OctpoymoB WU.I".,
CmnankoB C.A. w Jgpyrue; mnoa peaakiuen
['abpuensna O.C. OOmecTBO C OrpaHUYEHHOU
OTBETCTBEHHOCTbHIO O6pa3oBarenbHO-
M31aTeNbCKUM LIeHTp «AkaneMusi», 2024, 304c.
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3.2.2. [lepeyeHb TONMOJHHUTENbHO JUTEPATYPHI:

No | HawmmenoBaHue cornacHo 6ubauorpaduaeckum KonndecTBo 3K3eMIUISIPOB MITH CCHIITKA
TpeOOBaHUSAM Ha 3JeKTpoHHbIN BapuaHT (BOBC)
Ha Kadeape B OMOIMoTeKe
1 | Xumus. Iabpuensa O. C., OctpoymoB U. T,
CnankoB C. A. (10-11) (ba3oBsiit) AKIIMOHEpHOE
obmectBo «M3natenbctBo «IIpocBemenuey, 2023
2 | I'mnaka, H.JI. O6masgs xumus B 2 1. Tom 2:
yuebnuk ans CIIO / HJL I'munka; mox pexd. B.A.
[TorikoBa, A.B. babkoBa. — Mocksa: IOpaiir,
2020. - 383 c.
3.2.3. DJekTpoHHbIe 00Opa3oBaTejibHbIE PpecCypchbl, HCHOJb3yeMble B Mpolecce
NpenoJaBaHus JMCHUIIHHbI:
Ne | Haumenosanue Kpamxkasa Yenosus Konuuwecmeso
9NEeKMPOHHO20 pecypca | Xapakmepucmuxa oocmyna nonv3zoeamenell
(konmenm)
1 WWW.pvg.mk.ru oJMMIuaaa «ITokopu | Joctyn HE
BopoObeBbI ropb» OTrpaHHYCH
2 www.hemi.wallst.ru Ob6pazoBarenbHblil  caiT | Jloctym HE
TUIS [IKOJBHUKOB | OTPAHUYEH
«XUMHS»
3 www.alhimikov.net OO6pazoBarenbHbid  calT | Joctyn HE
JUTSI ITKOJTBHUKOB OTrpaHHYCH
4 Www.chem.msu.su DJeKTpoHHAas Hoctyn HE
O6ubIMOTEKA 1O XUMUU OTpaHHYCH
5 www.enauki.ru UHTEepHET-u3Aanne s | Jlocrym HE
yauTesnen OTrpaHUYeH
«EcTecTBeHHBIE HAYKN)
6 www.1september.ru Meroanueckas — raszera | Joctyn HE
«IlepBoe ceHTAOPs» OrpaHuyYeH
7 www.hvsh.ru xypHan — «Xumus B | Hoctyn HE
IIKOJIE» OTrpaHUYeH
8 Www.hij.ru xKypHan — «Xumus  u | Hoctyn HE
YKU3ZHDBY» OTrpaHUYeH
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4. ®OHJ] OLIEHOYHBIX CPEJICTB JIJIsI IPOBEJAEHMUS TEKYIIEIO KOHTPOJISI U TIPOMEXKYTOUYHOM ATTECTAIIUA

No OrneHo4HbIC CPEeICTBA
ceMe Koupr KOJI-BO KOJI-BO
Ne HaumenoBanue  pasznena
ctpa | ®opMbl KOHTPOJIA KOMITETEHI] KOHTPOJIbH | BapUAHTOB
/T y4eOHOr0 npeameTa . BH/JIBI
uu BIX TECTOBBIX
BOIIPOCOB 3aaHUI
1 . OK 1,
Tekymmit KonTpons OK 2 Teky1iee TecTUpoOBaHUE.
1. KOHTpPOJIb OCBOCHUS Opranuyeckasi XuMus OK 4’ Y CTHBIN MHIUBUYAJIBHBIN OIIPOC. 10 10
b
TEMBI KonTponbnas pabora.
OK 7 P P
1 [TpomexyTo | Dk3ameH
2. YHas Opraanyeckast XUMHS DK3aMeHAIMOHHBIEC OUJICTHI 3 30
aTTecTanus
2 Texymuit KonTponb OK 1,
Tekymiee TecTupoOBaHHUE.
KOHTPOJIb OCBOCHHUS O6mas u Heopranuveckas | OK 2, N N
3 VY CTHBIN MHAUBUAYAJBHBIN OIPOC. 10 10
TEMBI XUMHA OK 4, KonrponsHas pabora
OK 7 P pabota.
2 [TpomexyTo | Dk3ameH
OO0mas 1 HeopraHuyeckas
4 yHas DK3aMeHaIOHHbBIE OUIIETHI 3 30
XUMHUS
aTTecTanus
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