MHUHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUSA
POCCUMCKON ®EJEPAIINHN ®EJTEPAJIBHOE T'OCYJIAPCTBEHHOE
BIO/ZKETHOE OBPA3OBATEJIBHOE YUPEXJIEHUE BbICHIETI'O
OBPA30BAHUSA «MOCKOBCKHM I'OCYJAPCTBEHHBIN
IOPUJINYECKH YHUBEPCUTET UMEHU O.E. KYTA®UHA
(MI'FOA)»

Kageopa meouyuncxoeo npasa

PABOYAS ITPOTPAMMA YUEBHOTI'O ITPE/IMETA

XUMUA
b/.12
roja Hadopa 2023
HaunmenoBanue o0pa3oBare/ibHOH IIporpaMmma noAroTOBKH
NPOrpaMMbl CpeHero CIIELIMAIIUCTOB CPETHETO 3BEHA

npo(deccHoHAIBLHOr0 00pa3oBaHMS

Koa u HauMeHoBaHHe cIIeIIHAJIbHO- 40.02.03 IIpaBo u cyaebHOE aaMu-
CTH: HUCTPUPOBAHUE
YpoBeHb 00pa3oBaHusi, Ha 0a3e OCHOBHOE 00111ee

KOTOPOTO0 OCYIIECTBJIACTCHA
MNOATOTOBKA CIICeNUAJIUCTOB:

Hpodpnis: T'yYMaHUTApHbIN

®opma (popmbl) 00yUeHHA: Oo4Has

Kpanupuxanus: CHELMAIIUCT 10 CYyJIeOHOMY aIMU-
HUCTPUPOBAHUIO

Mocksa - 2023



IIporpamma yTBep:k/IeHa Ha 3acelaHuM Kadeapbl MeJUIMHCKOIO NPaBa.

ABTOp:

Peuenzenrt(mbl):

Xumus: padodas mporpamma y4deOHOro mpeamera / — M.: U3parenbckuii
neHTp YHuBepcurera umeHu O.E. Kyraguna (MI'FOA), 2023.

IIporpamma cocraBjieHa B cooTBercTBUM ¢ TpedGoBanusimu ®I'OC COO,
®IrocC CIo.

OYuuBepcuretr umenu O.E. Kyrapuna (MI'TOA), 2023.



COJEPKAHHE

. OBIIASI XAPAKTEPUCTHUKA PABOYEN
HHPOI'PAMMBbI YYEBHOI'O IPEJIMETA

. CTPYKTYPA U COAEP KAHUE YYEBHOI'O
HPEAMETA

. YCJIOBMS PEAJIM3AIIMA YYEBHOI'O
HPEAMETA

. KOHTPOJIb U ONEHKA PE3YJIbTATOB
OCBOEHHUA YYEBHOI'O IPEJIMETA

15

24

25



1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
YUYEBHOI'O IIPEJIMETA

«XUMHUA»

1.1. MecTo y4yeOHOro nmpeaMera B CTPYKType OCHOBHOI 00pa3oBartelib-
HOW MPOrpamMMmbI:

VYueOHbIil peamer «Xumus» SBisieTcs 0a30BbIM MpeIMETOM 00111e00pa3o-
BaTEJIBHOTO LMKJIa 00pa30BaTesIbHOM MPOrpaMMBbl CPEIHEro NMpodhecCuOHATBLHOTO
obpazoBanus B coorBeTcTBUU ¢ PI'OC COO u nipoduns cneruansaoctu 40.02.03

IIpaso u cyoebnoe aomunucmpuposanue.

1.2. Ileab 1 NJIAHUPYeMBbIe Pe3yJbTAThI 0CBOCHUS Y4e0HOI0 NpeaMeTra:
B pamkax mporpamMmbl y4eOHOTO TMpeaMeTa OO0Yy4YarolMMUCS OCBAUBAIOTCS

MCHUA M 3HAHUA

IIpeaMeTHbIE, JIMYHOCTHBIE M MeTaNlpeAMeTHbIE YMenusn 3HaHusa
pe3yJbTaThl
IIpeamMeTHbIe pe3yabTaThl: - pPacKpbIBaTh | - O XUMHYECKOM
. .. | CMBICT COCTAaBJISIOIICH
c(hOpMUPOBAHHOCTD MPEICTABIICHUA O XUMUYECKOM
N N MEePUOIUYECKOTO €CTECTBCHHO-
COCTaBJISIIOIIEH  €CTECTBEHHO-HAYYHOM  KapTHUHBI N
N 3aKOHa JA.N. | nHayunou
MHpA, POJIM XUMUU B TIO3HAHUM SIBICHUM TIPUPOJIbI,
Meneneena U | KApTUHBl  MHpA,
B (HOpMHpPOBAaHWHM MBINUICHUS ¥  KYJbTYPBI
. JIEMOHCTPUPOBATh | POJIM  XUMHH B
JUYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH,
N ero MMO3HAHUU
HEOOXOAMMOM JIJIsl pelIeHUs MPAKTUUECKUX 3a7a4 1 .
CHUCTEMaTU3UPYION] | SABJICHUMN
9KOJIOTHYCCKH  OOOCHOBAHHOTO  OTHOIICHHUS K
N ) Y10, MIPUPO/IBI, B
CBOEMY 3/I0POBBIO M IPUPOIHOM CpeJIE;
0OBSACHHUTENbHYIO U | (hopMUpOBaHUHT
BJIAICHHUC CUCTEMON XHMHYECKUX 3HaHHﬁ, KOTOpas MIPOTHOCTUYECKYIO MBIIIIJICHUSA u
BKJIFO4ACT: byHKINH, KYJIBTYPBI
OCHOBOITOJIATAIOIIHE MOHSTHS (XuMHUYecKuit JUIHOCTH, ce
5JIEMEHT, aToM, O>JIEKTPOHHAs 00OIOYKa aToMa, (yHKIHOHATBHOM
- XapakTepHu30BaTh
MOJIEKYJIa, BaJIEHTHOCT, 3JIEKTPOOTPHIATENLHOCTS, PaKTep TpaMOTHOCTH,
3JICKTPOHHOC HE00X0IUMON
XUMHUYECKass  CBsI3b,  CTPYKTypHas  Qopmyra
CTPOCHUE  aTOMOB | s petienus
(pa3BepHyTass W COKpallleHHas), MOJIb, MOJISpHas
i 06 o XAMHYCCKHUX MIPAKTUYECKUX
Macca, MOJISIPHBIM 00bEeM, YTJICPOIHBIM CKEJeT,
oneMeHTOB 1 - 4 | 33739 "
GyHKIMOHATBHAS TPYMINa, paauKall, HN30MEpHs,
= NepUoOI0B 9KOJIOTHYECKHU
W30MEphl, TOMOJIOTHYECKUUA  pPsii, TOMOJIOTH, .
[lepuonunueckoi 060CHOBAHHOTO
YIJIEBOAOPOIBI, KHUCIOPOJ W  a30TCOJEprKallue
CHUCTCMBI OTHOIIIECHUS K
COC/IMHEHMS, MOHOMEp, IMOJHUMEpP, CTPYKTYpHOE
. XUMHYICCKAX CBOEMY 3J10POBLIO
3BEHO, BBICOKOMOJICKYJIIPHBIC COCTUHEHUS); D
3JIEMCHTOB I[I/I u IPUPOTHON
OCHOBOIIOJIAraloIue IMOHSTHS (xumuueckuit | Menzeneesa, cpere;
b
JIEMEHT, aTOM, M30TOIl, S-, p-, d- JJNEKTPOHHBIE | PCHOTB3YS
OpOWTany  aTroMOB, HWOH, MOJIEKYJa, MOIb, | oHsTHS "S-, p-, d-
MOJ'ISIpHBIﬁ O6”beM, BaJICHTHOCTD, JJIEKTPOHHBIE - CUCTEMBI
9JICKTPOOTPHULIATCIIBHOCTh, CTCIICHb  OKHUCJICHHA, Op6I/ITaJ'II/I", XUMHNUYECKUX
XUMHYECKas  CBA3b  (KOBAJECHTHAs,  HMOHHAS, | "yHepreTHUYEcKHe 3HAaHUH, KOTOpas
METaJlIINYeCKasd, BOI[OpOIIHaSI), KpUCTALIIANYCCKAA yp0BHI/I", BKJIIOUAECT:
penieTka, TUIMbl XUMHUYECKUX PEaKIUl, pPaCTBOP, | 0OBACHITH
OCHOBOIIOJIATraloII]
9JICKTPOJIMTEI, HEBJICKTPOJIMTEI, 3aKOHOMEPHOCTH
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QJICKTPOJIMTHYECKAad Aucconranus, OKUCIUTCIIb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKOW pPEaKIUH,
XUMHUYECKOE PAaBHOBECHUE);

TEOPHH U 3aKOHBI (TEOpUsl CTPOCHUSI OPraHUYECKUX
BeuiectB A.M. DbytriepoBa, 3akoH COXpaHEHHs
MaccChl BEIIECTB);

TEOPUH U 3aKOHBI (TEOpUSl AIEKTPOIUTUUECKOM
auccoumanuu, — nepuogudeckuit  3akon .M.
MenzeneeBa, 3aKOH COXpPAaHEHUS MacChl BEILIECTB,
3aKOH COXPAaHEHUS W MPEBpalICHUS SHEPTUU TMpPHU
XAMUYECKHUX peakuusx), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUM SI3BIK XMMHH, MUPOBO33PEHUECKHUE
3HAHUSA, JIeKAIlMe B  OCHOBE  IIOHMMAHHS
MPUYUHHOCTH W CHUCTEMHOCTH  XHMHYECKHX
SIBIIEHUH, (AKTOIOTUIECKUE CBEICHUS O CBOWCTBAX,
COCTaBe, MOJYYCHHH M 0€30TaCHOM HCTIOIb30BaHUH
BXHEHIINX HEOPTraHWYECKHX BEHIECTB B OBITY H
MPAKTUYECKON JIESITEILHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCT YMEHHUH pacKphIBaTh CMBICI
nepuoguyeckoro 3akoHa .M. MengeneeBa u
JEMOHCTPHPOBATh  €r0  CHCTEMAaTU3UPYIOILYIO,
OOBSCHUTENIbHYIO U POTHOCTUYECKYIO (DYHKITUH;

c(OpPMUPOBAHHOCTh ~ YMEHUH  XapaKTepHU30BaTh
3JIEKTPOHHOE  CTPOCHHE aTOMOB  XMMHUYECKHUX
aneMeHToB 1 - 4 mnepuonoB Ilepumoguueckoit
CHCTEMBI XHUMHYECKHUX 3JIEMEHTOB J.N.
MengeneeBa, UCHONB3ys ToOHATUA "s-, p-, d-
3JIEKTPOHHBIE opOuTanu", "3HepreTuyecKue
ypoBHU", OOBSACHATH 3aKOHOMEPHOCTH H3MEHECHHS
CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCTUHEHUH
o rnepuojam u rpynnam llepuoanyeckoi cucremsl
xumudeckux 3yementoB /.M. Meneneena;

c(OpMHPOBAHHOCTH yMEHUU BBISIBJISITH
XapaKkTepHbIE INPU3HAKH IOHATUH, YCTaHaBIMBATb
UX B3aUMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOLINE
IOHATHA NPU ONUCAHWHM HEOPTaHWYECKUX BEILECTB
U UX [IPEBPALICHUN;

c(OpMHUPOBAHHOCTh ~YMEHUH IUIAHUPOBATH U
BBITIOJIHATH XUMHUYECKHUHU SKCIICPUMCHT
(paznoxeHue MepoKcuaa BOJIOPOAA B MPUCYTCTBUU
Karanu3aTtopa, OIpEACIIeHHEe Cpeabl pPacTBOPOB
BELIECTB C MOMOIIbIO YHHUBEPCAIHHOTO
UH/IMKATOpa, BJIMAHUE Pa3IMYHbIX (PAKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKINH, PEaKIIMH HOHHOTO
oOMeHa, KadyeCTBEHHbIE pEaKUUH Ha Ccylabdart-,
KapOOHAT- U XJIOPU-aHUOHBI, HA KATHOH aMMOHUSI,
pPCHICHUC OBKCICPUMCHTAJIBHBIX 3aJa4 II0 TEMaM
"Meramute" u "Hemeramibl") B COOTBETCTBHH C
npaBUJIaMn TEXHUKU 6C3OHaCHOCTI/I npu

N3MCHCHUS

CBOMCTB
XUMHNYCCKUX
9JIEMEHTOB MW HX
COCIMHCHUIN o
nepuoaM u
rpymnmnam
[Tepuonuueckoit
CUCTEMBI
XHUMHYECKHX
3JICMCHTOB
Menneneena;

JA.1.

- BBISIBIISITH
XapaKTepHbIE
MIPU3HAKU

MOHSATHUH,
yCTaHaBIIUBaTh UX
B3aUMOCBSI3b,
HCIIOJIb30BaTh
COOTBETCTBYIOIIHE
MOHSITUSA npu
OMHUCAaHUHN
HEOPraHUYECKUX
BEIIECTB U
MPEBPAILICHUH;

nux

- IUIaHUpOBaTh M
BBINIOJIHATD
XUMHUYECKUMN
IKCIIEPUMEHT
(paznoxenue
MepoKcuIa
BOJIOpOAQ B
MIPUCYTCTBUU
KaTanmsaTopa,
onpeerIeHre
Cpenbl  pacTBOPOB
BCIIECTB v
ITOMOIIBIO
YHHUBEPCATHHOTO
WHIUKATOpAa,
BIIMSIHUE
Pa3IUYHBIX
(akTopoB
CKOPOCTH
XUMHUYECKOH
peaKIuu, peaxiuu
HOHHOrO OOMe€Ha,
Ka4eCTBCHHBIC

Ha

ue MOHATHUS
(XuMHuYeCKuit
AJIEMEHT,  aToM,
AIIEKTPOHHAS
000JI04Ka aToMa,
MoJIeKyIa,
BaJICHTHOCTb,
AIIEKTPOOTPHILIATE
JILHOCTB,
XUMHUYECKast
CBSI3b,
CTPYKTypHas
bopmymna
(pa3BepHyTass U
COKpallleHHasl),
MOJIb, MOJIIpHAs
Macca, MOJIIPHBIM
00BeEM,
YIJIEPOIHBIN
CKeJIeT,
GyHKIIMOHATBHAS
rpynna, paauka,
U30MepHus,
H30MEpHI,
TOMOJIOTUYECKU I
psA,  TOMOJIOTH,
YIJIEBOJOPOIbL,
KHUCIIOPOJT u
a30TCco/IepKaIIe
COETMHEHMS,
MOHOMED,
oJiuMep,
CTPYKTYpHOE
3BEHO,
BBICOKOMOJIEKYJIS
pHbBIE
COEJTMHEHMUS );

OCHOBOIIOJIATaOII]
ue TOHSITUS
(XuMHuUeCKuit
JJIEMEHT,  aTOM,
u3orom, s-, p-, d-
AIIEKTPOHHBIE
opOuTamn
aTOMOB,
MoJIeKyIa,
MOJISIPHBIN
00BeM,
BaJICHTHOCTb,
ANIEKTPOOTPHIIATE
JTBHOCTh, CTEINEHBb

HOH,
MOIJIb,




oOpalieHHH C BeUIeCTBaMH M J1a0OpPaTOPHBIM

0o0opy0BaHuEM, MIPEJICTaBIISITh pe3yIbTaThl
XUMHYECKOTO JKCIEpUMEHTa B QopMe 3amucH
YpaBHEHUH  COOTBETCTBYIOIIMX  PEaKIUUd U
dbopMynmupoBaTh  BBIBOJBI HAa  OCHOBE  ITHX
pe3ybTaToB;

3aKOHOMCPHOCTH, CUMBOJIMYECKHI SI3BIK XUMHUU,

MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE
MOHUMAHUS  NPUYMHHOCTA U CUCTEMHOCTH
XUMUYECKUX SBJICHUH, (PAKTOIOTHYECKUE CBEACHUS
O CBOICTBax, COCTaBe, MOMyYEeHUH U Oe30MacHOM
HCIIOJIb30BaHUN BOKHEHIIUX OpraHNYECKUX
BEIIECTB B OBITYy M TPAKTHYECKON IESITETHLHOCTU
YEJIOBEKa;

c(OpMHPOBAHHOCTH yMEHUU BBISIBJISITH
XapaKTepHbIE INPU3HAKHA IOHATUH, YCTaHaBIMBATb
UX B3aUMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOLINE
NOHATHA IIPM OIHCAaHUM COCTaBa, CTPOCHHA H
[IPEBPALLCHUN OPIraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh ~ YMEHUH  XapaKTepH30BaTh
(omuceiBaTh)  O0mME  XMMHUYECKHME  CBOWCTBA
HEOPraHWYECKUX BEUIECTB pPAa3IMYHBIX KIIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHUE  TI'E€HETHYECKOM
CBSA3M MEXIY HEOPraHMYECKHMHU BEIIECTBAMH C
MOMOILIBIO ypaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIU;

c(OpMHPOBAHHOCTH YMEHUH COCTaBJISITh
YPaBHEHUSI PEAKUMN pa3IMYHBIX TUIIOB, MOJHBIE U
COKpAILLCHHbIE  ypPAaBHEHUS PEAKLUN  HOHHOIO
oOMeHa, y4YWUThIBas YCIIOBHUS, NPH KOTOPBIX 3TU
peakluu UIyT 10 KOHIA;

c(hOpMUPOBAHHOCTh yMEHHS KJIACCH(PUIIUPOBATH
XUMHUYCCKUEC PCAKIUHU 110 Pa3JIMYHBIM IIPU3HAKAM

(uc’ly W COCTaBy pearupyrolmiuxX BEIIECTB,
TEIIOBOMY  3(QQEeKTy  peakuud, HU3MEHEHHUIO
CTENECHEH OKHCIIEHHsI D3JEMEHTOB, OOpaTUMOCTH
pEaKIMH, YIaCTHIO KaTaTu3aTopa);

c(OpPMUPOBAHHOCTD yMEHHH OIIpEIETIATh

BAJICHTHOCTh M CTEMEHb OKUCIEHUS XUMHUYECKUX
3JIEMEHTOB B COEIMHEHHUAX PA3JIMYHOIO COCTaBa,
BHUJI XMMHUYECKOW CBSI3M (KOBaJEHTHasi, HOHHAs,
MeTaJlJIN4ecKasi, BOJOPO/IHAsI) B COEAMHEHUSAX, THII
KpUCTAJUIMYECKOU PEHIeTKH KOHKPETHOTO BEIIECTBA
(aromHas, MOJIEKYJIIpHas, MOHHas,
MeTaJuIMuecKas), XapakTep cpeiabl B BOAHBIX
pacTBOpax HEOPraHWYECKUX COCANHEHU;

c(hOpMUPOBAHHOCTH YMEHHIA
XMUMHYECKYI0  CHUMBOJIMKY  JUIs

HCIIOJb30BaTh
COCTaBJICHUA

peakuuu Ha
cynbdar-,
KapOoHart- u
XJIOPU/I-aHHOHBI,
Ha KaTHOH
aMMOHWSI, pelIeHUe
IKCIIEPUMEHTATIbH
BIX 3aJ1a4 10 TeMaM
"Merasmibl" u
"Hemeramne") B
COOTBETCTBHUH C
MIpaBUIAMHU
TEXHUKHU
0€30IacHOCTH TIPH
oOpareHuun C
BEIIECTBAMHU u
1a00paTOPHBIM
obopymoBaHUEM,
MIPEJICTaBIISITh
pe3yIbTaThI
XUMHYECKOTO
JKCIEpUMEHTa B
dbopme 3armcu
ypaBHEHUH
COOTBETCTBYIOIIUX
peaxkuu u
(bopmynHpoBaTh

BBIBOJIbI HA OCHOBE
3TUX PE3yJIbTaTOB;

- BBISIBJISITD
XapaKTePHbBIC
MPU3HAKU

TIOHSATHH,
yCTaHaBJIMBaTh HX
B3aHMOCBSI3b,
HCIIOIL30BaTh
COOTBETCTBYIOIIIHE
IMOHATHS npu
OIIMCAaHMHM COCTaBa,
CTPOEHUS u
MPEBPAILICHUI
OpraHUYEeCKUX
COCIUHEHHII;

- XapakTepu30BaTh
(omuchIBATD)
oOrue
XUMHYECKUE
CBOMCTBA

OKMCJICHUA,
XUMHUYECKast
CBA3b
(xoBasIeHTHAA,
WOHHAaA,
MeTaJlJIn4ecKas,
BOJIOPO/IHAS),
KpUCTAJUTHYECKast
peleTka,  THUIIBbI
XUMHUYECKHUX
peakuui,
pacTBop,
DJIEKTPOJIUTEL,
HERJIEKTPOJIUTHI,
ANEKTPOIUTHIECK
as  JUccoluanys,
OKMCJIATED,
BOCCTaHOBUTEIb,
CKOPOCTb
XUMUYECKON
peakuuu,
XUMHYECKOE
paBHOBECHE);

TEOpUU U 3aKOHBI
(Teopus cTpoeHUs
OpraHUYECKUX
BEILIECTB AM.
Bytneposa, 3akoH
COXpaHCHHUS
MacChl BEIIECTB);

TEOPUH U 3aKOHBI
(Teopust
AIEKTPOTUTUUECK
OH JIMCCOIHAIINH,
MEPUOJUYECKUI
3aKOH J.N.
Menneneena,
3aKOH
COXpaHEHUs
Macchl BEIIECTB,
3aKOH
COXpaHEHUs u
MpeBpalICHUS
SHEPruu
XAMHYSCKUX
peaknusx),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM
SI3BIK XHMHH,
MHPOBO33PEHYECK
ne 3HAHUS,

npu
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MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaIIeHHOW) (popMyJI OpraHMYECKHX BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKUUH, U3rOTABJIMBAThH
MOJEIM MOJIEKY] OPraHM4eCKMX BEUIECTB JUIs
WILTIOCTPALIAN ux XMMHYECKOTO u
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMHPOBAHHOCTH YMEHUH HCIIOJIb30BaTh
XMUMHYECKYIO CUMBOJIMKY Ul COCTaBJIEHUS (OPMYII
BEIIECTB M YPAaBHCHMM XMMHMUYECKUX PpEaKLUH,
cuctemarnyeckyto HomeHkiatypy (IUPAC) wu

TpI/IBI/IaJII:HBIe Ha3BaHUA OTOCIIBHBIX
HEOPraHNYECKUX BEIIECTB (yrapHsIii ras,
YIJIEKACIBIA Ta3, AaMMHAaK, TalleHas W3BEeCTb,
HEramcHas HW3BECTh, IIMThEBasg COJa, l'II/IpI/IT n
ApyrHe);

c(hopMUPOBAHHOCTH YMEHHI yCTaHaBJIMBAaTb
HpI/IHaI[JIe)KHOCTI: I/ISYHCHHBIX OpFaHquCKHX
BCIIICCTB 110 nx COCTaBy nu CTpOCHI/IIO K
OnpeCICHHOMY KJaccy/rpymime COCIMHEHUN
(YrmeBoiopoaibl, KHUCIOPOA W  a30TCOJEpIKallue

COCIMHEHMSI, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS),
JaBaTh MM Ha3BaHUSA IO CHCTEMaTHYEeCKOM
HomeHknatype (IUPAC), a taxke mnpUBOAUTH
TpUBHAJIbHbIE HA3BaHUS OTIEJIbHBIX OPTaHUYECKUX
BEIIIECTB (oTHIEH, MIPOITUJICH, arleTUJICH,
STUJICHTIIUKOJIb, TIUIEpHH, HeHom, popMaabaerus,
arneTaNpJeTu]l, MYypaBbUHAsl KHUCIIOTA, YKCyCHas
KHUCJIOTA,  OJIMHOBAash  KHUCIOTAa, CTEapUHOBAas
KHCJIOTA, TIII0K034, bpykTo3a, Kpaxmar,
IEJUTI0JI034, TIIHMIIHH);

c(OPMHPOBAHHOCT YMEHHUS ONPEACIATh BHJIBI
XMMHUYECKON CBSI3U B OPraHMUYECKUX COETUHEHUSX
(oouHApHBIE U KpaTHBIE);

c(hopMUPOBAHHOCTH yMEHUS MIPUMEHSATD
IIOJIO2KCHU A T€0pI/II/I CTpOCHI/ISI OpF AHNYCCKUX
BemectB  A.M. byrtnepoBa s 0OBSICHEHHS

3aBHCHMOCTH CBOMCTB BEIISCTB OT HX COCTaBa H
CTPOCHUA; 3aKOH COXpPAaHCHHUA MaCChl BEIICCTB;

c(OPMUPOBAHHOCTh ~ YMEHUH  XapaKTepHU30BaTh
COCTaB, CTpOCHHME, (PU3MUECKHE W XHUMHUYECKHE
CBOICTBA THIMYHBIX MPEICTABUTENCH Pa3TUIHBIX
KJIACCOB OpPraHWYECKUX BeEIIeCTB (METaH, OJTaH,
STWIIEH, TPOMWICH, aneTwieH, OytanueH-1,3,
MeTuinoyraaueH-1,3, O€H30J, METaHOJ, 3TaHOI,
STHJICHTIIUKOJb, TJIMIEPUH, (EHON, aleTanbIerHI,
MypaBbUHAsT M YKCYCHas KHCIOTBI, TJIIOKO3a,
Kpaxmal, IeJUTI003a, aMHHOYKCYCHAas KHCIOTa),
WUTFOCTPUPOBATh TEHETUYECKYIO CBSI3b  MEXIY
HUMH YpaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUYECKUX  PEAKIUid € HMCHOJb30BaHUEM

HEOPraHUYeCKHX
BEIIIECTB
Pa3IUYHBIX
KJIacCOB,
MOATBEPKIATH
CyIIECTBOBaHUE
TeHEeTUYECKOM
CBSI3U MEXTY
HEOPraHUYECKUMHU
BEIIleCTBaMU c
MOMOIIBIO
ypaBHEHUH
COOTBETCTBYIOIINX
XHUMHYECKHUX
peaKkuuii;

- COCTaBJISITh
YpaBHEHUS
peaxkuui
pa3INYHBIX THIIOB,
IOJIHBIE u
COKpaIlleHHbIE
ypaBHEHUs
peakuuii MOHHOTO
oOMEHa, YYHThIBas

yCIIOBHH, npu
KOTOPBIX 3TH
peakuuu UAyT A0
KOHIIA;
KJ1accu(UIMpoBaTh
XUMUYECKHE
peakuuu o
pa3In4YHbIM
IIpU3HaKaM (4uciy
u COCTaBY
pearupyromumx
BEIIECTB,
TETJIOBOMY
ahdexty peaxuu,
WU3MEHEHHUIO
CTETICHEN
OKHCIICHHUS
3JIEMEHTOB,
oOpatuMocTH
peaKkIuy, Y4acTUIO
KaTajau3aTopa);

- OTIPENEIIATh
BaJICHTHOCTb u

TexKanme B
OCHOBE
MOHUMAHUS
NPUYUHHOCTH U
CHUCTEMHOCTH
XUMHUYECKHUX
SIBIICHUH,
(dbakToIornYeCcKue
CBEJICHHS 0
CBOMCTBAX,
COCTaBe,
MOJTyYEeHU U u
Oe30macHoOM
HCIIOJIb30BaHUU
BaXHEUIITHUX
HEOPraHUYECKUX
BEIIIECTB B OBITY U
MPaKTUYECKOU
JESITEIbHOCTH
YEJI0BEeKa;

3aKOHOMEPHOCTH,
CUMBOJIMYECKUN
SI3BIK XUMUU,

MHUPOBO33PEHYECK
ue 3HaHUA,
TexKanme B
OCHOBE
MMOHUMAHUS
NPUYUHHOCTH U
CHUCTEMHOCTH
XUMHUYECKHUX
SIBIICHUH,
(bakToIorNYECKHe
CBEJICHHS 0
CBOMCTBAX,
COCTaBe,
MOJTyYEeHU U u
Oe3omacHoM
HCIIOJIb30BaHUU
BaXHEUIITUX
OpraHUYECKUX
BEIIIECTB B OBITY U
MPaAKTUYECKOU
JESITEIbHOCTH
YEJI0BEeKa;

- 00 OCHOBHBIX
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CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh ~ YMEHHUS  XapaKTepU30BaTh
UCTOYHUKU  YTJIEBOJOPOJIHOTO  CBIpbsl  (HE]TB,
MPUPOHBIA Ta3, YTojhb), CIIOCOOBI UX MEepepadOTKH
U TPaKTUYECKOE  MPUMEHEHHE  MPOIYKTOB
nepepadoTKy;

c(hOpMUPOBAHHOCTH YMEHUI MPOBOUTH

BBIYUCIICHHS TI0 XUMUYECKUM YPaBHEHUSIM (MacChl,
o0bemMa, KOJIMYEeCTBAa HCXOJHOTO BEIIECTBA WIIH
NPOAYKTa PEaKIUuH MO M3BECTHBIM Macce, 00beMy,
KOJMYCCTBY OJHOI'O M3 HCXOAHLIX BCUICCTB WA
MPOTyKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHUU BIAJECTh CHCTEMOM
3HAHWK 00 OCHOBHBIX METOJaX  HAy4YHOTO
MO3HAHUS, UCTOJIb3YEMbIX B XUMUU MPU U3yUYCHUU
BEIIECTB M XHMHYECKUX SBIECHUN (HaOIIOJCHUE,
U3MepeHue, HKCIIEPUMEHT, MOJIEJIUPOBAHUE),
HCIOJIL30BATh CUCTEMHEIE XUMHYECKUE 3HAHMS IS
NPUHATUS PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTyaIlMsiX, CBS3aHHBIX C BEIIECTBAMH M HUX
MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHH COOJIOAATh TpaBUia
MOJIb30BaHUS XUMHUYECKOU MOCy 01 "
1a00paTOPHBIM 00OpPYAOBaHHEM, a TAKXKe IMpaBUiIa
oOpalleHusi ¢ BEIIeCTBAMH B COOTBETCTBHH C
UHCTPYKIUSMU 110 BBIMOJHEHUIO J1TAOOpPaTOPHBIX
XUMHYECKHUX OIIBITOB;

c(OpMHUPOBAHHOCTh ~YMEHUH IUIAHUPOBATH U
BBITIOTHSITh XUMHYECKUN HKCIIEPUMEHT
(mpeBpailileHusi  OpraHMYECKUX  BEIIECTB  MpH

HaneBaHI/II/I, HOJ'Iy‘-IeHI/Ie OTUJICHA U I/I3y‘-ICHI/Ie ero
CBOMCTB, KA4YeCTBEHHBIC PEAKIIMH OPTaHUYCCKUX
BEIIECTB, JICHATYpalus OENKOB NpHU HATPEBAHHH,
IIBETHBIE pEaKIWH OEJKOB) B COOTBETCTBUU C

IIpaBWJIaMU TEXHUKH 6e30macHOCTH pu
oOpamieHuu C BelecTBaMH U J1abOpaTOPHBIM
000pyI0BaHUEM, IIPEJICTaBIISITh pe3yIbTaThl
XUMHYECKOTO JKCIEpUMEHTa B ¢opMme 3amucu
YPaBHEHUN  COOTBETCTBYIOLIUX  pEAKUUHd U
dbopMynupoBaTh  BBIBOJBI HAa  OCHOBE  ATHX
pe3yJIbTaTOB;

c(hOpMHUPOBAHHOCTh YMEHHH KPUTHYECKH
aHANM3UPOBaTh  XHMHUYECKYI0  HH(OpPMAIHUIO,

NOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeacTBa
MaccoBoi uHpopmanuu, MHTepHET U APYTHX);

c(hOopMUPOBAHHOCTh YMEHHH COOJIOAATh TpaBUiIa
HKOJIOTHUECKH  1€JIeCO00pPa3HOr0  TOBEACHUS B
OBITY ® TPYIOBOH JNEATETBHOCTH B  IEJSIX
COXPAHEHHUS CBOETO 3I0POBbsl U OKPYXKAIOIICH

CTENEHb
OKHCJICHUS
XUMHYECKHUX
3JIEMEHTOB B
COEIMHEHUSIX
Pa3IM4HOTO
COCTaBa, BH/I
XUMHUYECKON CBS3U
(xoBaneHTHas,
WOHHA4,
MeTaJTn4ecKasi,
BOJIOPOIHAS) B
COCTMHEHUSIX, THII
KPUCTAJUIMYECKON
peuieTKu
KOHKPETHOTO
BeIlleCTBA
(aTomHas,
MOJICKYJISIpHAs,
WOHHA4,
MeTaJuInuecKas),
XapakTep cpeabl B
BOJHBIX pacTBOpax
HEOPraHUYECKUX
COCIMHCHUIA;

- UCIIOJIb30BaTh
XUMHUYECKYIO
CUMBOITUKY
COCTaBJICHUS
MOJICKYJISIPHBIX |
CTPYKTYPHBIX
(pa3BepHyTOH,
COKpAIIIEHHON )
bopmyn
OpPraHUYECKUX
BEIIECTB u
ypaBHEHUH
XUMHYECKHUX
peaxkuui,
M3rOTaBIIMBATh
MOJIETTM  MOJIEKYII
OpraHUYECKUX
BEIIIECTB TUISt
WUTIOCTPAIlA ~ UX
XUMHUYECKOTO u
MIPOCTPAHCTBEHHOT
O CTPOEHUS;

IS

- HUCIIOJIB30BaTh

MeToaax
Hay4YHOTO
MMO3HAHMS,
HCIOJB3yEMBIX B
XAMHH npu
W3y4YECHUHN
BCIIECTB Hu
XHUMHYISCKHX
SIBIICHUM
(mabmroieHue,
U3MEpEeHue,
AKCIIEPUMEHT,
MOJEJIUPOBAHUE),
HCITIOJIB30BAaTh
CHCTEMHBIC
XHUMHYECKHE
3HAHUS
MPUHATHUS
peLeHni B
KOHKPETHBIX
JKU3HEHHBIX
CUTYyalUsIX,
CBSI3aHHBIX c
BEIIlECTBAaMH M WX
MIPUMEHEHUEM;

IS
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OPUPOJHOM  Cpellbl, OCO3HAaBaTh  OMACHOCTH
BO3/ICHCTBHS Ha KUBBIE OPTaHU3MbI ONPEIEICHHBIX
OpTaHUYCCKUX BCIICCTB, IIOHUMas CMBICJI
nokazarens [IJIK  (mpemenpHO — AomycTUMO#
KOHIICHTpAIUH), MOSICHATh Ha MpPUMEpax CIOCOOBI
YMEHBILIEHUSI W TMPEJOTBpALLlEHUs] HX BPEIHOTO
BO3JICUCTBHS HA OPTaHU3M YEJIOBEKa;

c(OpMUPOBAHHOCTH ~ YMEHUH  YyCTaHaBJIMBATb
MPUHAAJIEKHOCTh HEOPTaHUYECKUX BEIIECTB M0 UX
COCTaBy K  OIpelIelIeHHOMY  Kjaccy/Tpymie

COECIMHEHUI (MpOCTbIE BEIIECTBA - METAUIbl H
HEMETaJUIbl, OKCHUJbl, OCHOBAaHMS, KHUCJIOTHI,
amMQoTepHbIe TUIPOKCHUIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHH MPOBOAMUTH PEAKIIHH,

MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB
pa3IMyYHBIX HEOPraHUYECKUX BEIIECTB,
pacno3HaBaTh OTBITHBIM myTeM VOHBI,
MPUCYTCTBYIOIINE B BOJIHBIX pacTBopax
HEOPTraHWYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh yMEHUI pacKpbIBaTh
CYILIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX

peaKIuii TOCPEICTBOM COCTABJICHHS JICKTPOHHOTO
OanaHca 3TUX peaKInii;

c(OPMHPOBAHHOCTh ~ YMEHHH  XapakTepHU30BaTh
XUMHYECKHE TPOIIECChl, JIeXKAllie B OCHOBE
NPOMBIIIJICHHOTO TOJMYYeHHUsST CEPHOW KHCIOTHI,
aMMHaKa, a TaKKe c(hOpMUPOBAHHOCTH
MpPEACTaBICHU 00 OONIMX HAYYHBIX MPHUHIUIAX U

JKOJIOTMYECKHUX npobiiemMax XUMHYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTH YMEHUI MIPOBOJUTH
BBIYMCIICEHUSI  C  WCIOJIb30BAHUEM  IOHATUSA

""MaccoBasi JIoJisl BEIIeCTBA B pacTBope', 00BEMHBIX
OTHOIICHUH Ta30B MpPH XUMHUYECKUX PEAKIUsIX,
MAacChI BEIECTBA WK 00beMa Ta30B 10 U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCe MU 00BEMY OHOTO
U3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOTO
s dexra peaknuy Ha OCHOBE 3aKOHOB COXPaHEHUS
Macchl BEIIECTB, MPEBpAIICHUS W COXPAHCHUS
SHEPIUH;

c(hOpMUPOBAHHOCTH yMEHUM OOBSICHATH
3aBUCUMOCTb CKOPOCTHM XMMHUYECKOH peakuuu OT
pa3NUYHbIX  (AKTOPOB;  XapakTep  CMEIICHHS
XMMHUYECKOTO PpaBHOBECUS B 3aBUCUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [llarense);

JInuHOCTHBIE pe3yJIbTaThI:

XUMHYECKYIO
CUMBOJIUKY
COCTaBIICHUS
dhopmyn BemecTB u
ypaBHEHUH
XUMHUYECKUX
peaxkuuid,
CUCTEMAaTUYECKYIO
HOMEHKJIATYpYy
(IUPAC) u
TPUBHAIILHBIC
Ha3BaHUA
OTJENBbHBIX
HEOPraHUYECKUX
BeliecTB (yrapHblit
ras, yIJIEKUCIIbII
ras, aMMHaK,
rameHasi U3BECTb,
HeranieHas
W3BECTb, IMHUTHEBAS
cola, THUPUT W
Apyrue);

TS

- yCTaHaBIIUBAaTh
MIPUHAICKHOCTD
M3YYEHHBIX
OpPTaHUYECKUX
BELIECTB IO HX
COCTaBy u
CTPOCHHIO K
OTpeeIEHHOMY
KJIaccy/rpyrie
COEMHEHHI
(yrineBomopoibl,
KHCIIOPO]T u
azoTcojepxKalne
COCTMHEHMUS,
BBICOKOMOJIEKYJISIP
HbIE COCJMHEHHS),
JaBaTh UM
Ha3BaHUSA 1o
CHUCTEMaTUYECKOMN
HOMEHKJIaType
(IUPAC), a Ttaxxe
MIPUBOIUTH
TpUBHAJIbHBIE
Ha3BaHUSA
OTJENIbHBIX
OpPTaHUYECKUX
BEIIEeCTB  (ITHIICH,
MIPOITUJICH,




1) rpaxx1aHCKOrO BOCIIMTAHHUSA:

OCO3HaHUsA 00y4JarImuMucs CBOUX
KOHCTUTYIIMOHHBIX ~ TpaB M OOS3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOIOPSAKY;

MpEaACTaBJIICHHUA O COIUAJIIBHBIX HOpMax U IpaBUJIax
MEKIIMIHOCTHERIX OTHOIIICHUH B KOJIJICKTUBCEC,

TOTOBHOCTH K COBMECTHOM TBOPYECKOM
JEeSTeNIbHOCTH TPU CO3/IaHUU Y4YeOHBIX MPOEKTOB,
pelieHnu Yy4eOHBIX M TO3HABATENBHBIX 3ajad,
BBIIIOJIHEHUH XUMHWYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHWUMAaTh M TMPUHUMATh MOTHUBHI,
HaMEpPEHHUs, JIOTUKY M apryMeHTbl JpYyrux IpH
aHAJIM3€ Pa3IMYHBIX BUJOB YUEOHOU e TEIILHOCTH;

2) naTpUOTHYECKOTO BOCTIUTAHUSA:

OCHHOCTHOI'O OTHOLICHUSA K MHCTOPUYCCKOMY H
Hay4YHOMY HaCJICIUIO OTEYECTBEHHOM XHUMUU,

YBOXEHHUS K TMPOIECCYy TBOPYECTBA B OOJACTH
TEOpPUU M TPAKTHUUYECKOTO TMPUMEHEHHS] XUMHH,
OCO3HaHUSl TOTO, YTO JOCTWKEHUS HAyKU €CThb
pe3ynbTaT JUTUTEIbHBIX HaOJI0ICHUH,
KPONOTIUBBIX  HKCIIEPUMEHTAJIbHBIX  TOUCKOB,
MOCTOSTHHOTO TPY/Ja YUEHbIX U MTPAKTHKOB;

HHTCPECa n IIO3HABATCIIbHBIX MOTHBOB B
MOJIYYCHUH U TTOCJIEIYIONIEM aHalIn3e HHPOPMAITIHI
(0] NepCA0BBIX JOCTHUXCHUAX COBpeMeHHOfI
OTEYECTBCHHOM XNMUHU,

3) IyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
HPABCTBEHHOI'O CO3HAHMSI, STHUYECKOTO MOBEICHHUS;

CHOCOOHOCTH OIICHMBATh CHUTYyalllW, CBSI3aHHbBIE C
XUMUYECKUMH  SABJIICHMAMH, U IPUHUMATh
OCO3HaHHBIE  PEILCHMUS, OpPHUEHTHPYSCh  Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

alleTHIICH,
STUJIEHTITHKOIb,
TTUIEpUH, (eHou,
dhopmanbierum,
aleTalbIeru/I,
MypaBbHHAS
KHCIIOTa, YKCyCHas
KHCIIOTA,
OJIEMHOBAS
KHCIIOTA,
CTeapuHOBAs
KHCJIOTa, TJIFOKO3a,
¢bpykTo3a,
Kpaxmarl,
LIEJIII0JIO3A,
TJIMIIVH);

- ONPENENATh BUIBI
XUMHUYECKON CBS3U
B OpPraHHYecKux
COEIMHEHUSIX
(omuHapHBIE u
KpaTHbIE);

- MIPUMEHSATD
MOJIOKEHUST TEOPUU
CTPOCHUS
OpraHNYECKUX
BEIIIECTB
bytnepoBa
00BSCHEHHS
3aBHCHUMOCTH
CBOMCTB  BEIIECTB
OT WX CcOCTaBa M
CTPOECHUS;  3aKOH
COXpAHEHUSI MACChI

AM.
JUIS

FOTOBHOCTU  OILICHHBAaTh CBO€ IIOBEICHHE U )
MOCTYNIKM  CBOMX  TOBapullled €  MO3UIUU BCILCCTB,
HPABCTBEHHBIX W TPABOBBIX HOPM H OCO3HaHHE | CPOPMUPOBAHHOCT
MOCJICJICTBHI 3TUX TTOCTYIIKOB; b yMEHUI
4 ) XapaKTEPHU30BaTh
) popMHUpOBaHUS KyJIBTYpPhI 3T0POBbSI:

COCTaB, CTpPOCHHE,
TOHMMAaHUA LHEHHOCTEN 3J0pPOBOro M 0€30MacHOrO | (pu3uuecKue u
06pa3a KH3HU, HGO6XOI[I/IMOCTI/I OTBCTCTBCHHOI'O | XUMHUUYECKUE
OTHOIIIEHUST K COOCTBEHHOMY (DU3MYECKOMY | | CBOMCTBA
MCUXUYCCKOMY 310POBbIO; THUIIUYHBIX
COOIIONICHNs TIPaBUI Ge30macHoro obpaimienns c | PCACTABHTCICH
BEIIECTBAMH B OBITy, TOBCEIHEBHOH m3HM u B | PA3/THUHBIX
TPYIOBOH JESATEIBHOCTH; Kjaccos

OpPTaHUYECKUX
TMOHMMAHNS [ICHHOCTH NPABHII HHNBUIYAIBHOTO ¥ | gemects  (MeTaH,
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KOJINICKTUBHOT'O 6630HaCHOFO IIOBCACHUA B
CUTYyaIMsIX, YTPOXKAIOIIMX 3I0POBBI0 M KU3HHU
JIIOJICH;

OCO3HaHMsI TIOCIEICTBUH W HENPUSATHS BPETHBIX
npuBbIueK (YrmoTpeOIeHus: aJKoroJis, HapKOTHKOB,
KypeHusi);

5) TpyZlOBOTO BOCITUTAHUSI:

KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B Yy4eOHO-
HCCJIGI[OB&TCJIBCKOﬁ ACATCIIBbHOCTH, O6H.I€CTB€HHO
MOJIE3HOM,  TBOPYECKOM W  JAPYrMX  BHAAX
JACATCIIbHOCTH,

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHe B pEIICHUH
MPAKTHUYCCKUX 3aaa4 COHHaﬂbHOﬁ HAIpaBJICHHOCTH
(B paMKax CBOETO KJjlacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3YYEHHUIO mpodeccuit
pasIMYHOTO poja, B TOM 4YHCIE Ha OCHOBE
NPUMEHEHHUS PEAMETHBIX 3HAHUH 110 XUMUH;

YBOKEHUSL K TPYAY, JIOAIM TpyJa U pe3ysbTaTaM
TPYAOBOM JEATENBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BEIOODY
WHJUBUlyJIbHOU TpaeKTOpUHU o0pa3zoBaHmUs,
Oynymie mpodeccur W peanu3aii COOCTBEHHBIX
KU3HCHHBIX IIJIAHOB C y4ueTOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHWHU, HHTEPECOB H
noTpeObHOCTEeH 001IeCTBa;

6) SKOJIOTUYECKOTO BOCITUTAHUS:

OKOJIOTUYECKH IE€TIeCOOOpPa3HOTO OTHOIICHHS K
pHUpOJie, KaK HMCTOYHUKY CYIICCTBOBAHMS J>KHU3HH
Ha 3eMiie;

IIOHMMAaHUS r1100aJIbHOTO Xapakrepa
HKOJIOTHUECKUX MPOOIIeM, BIMSIHUS YKOHOMHYECKIX
IIPOLECCOB  HA  COCTOSHUE  IPHUPOJHOM H
COLIMAJIBHOU CPENBL;

OCO3HaHUs HE00X0IUMMOCTH MCIOJIb30BaHUS
JOCTIDKEHUM XMUMHUHM JUIsl  PEIIEHUS BOIPOCOB
paIoHAIBHOTO IPUPOIOTIOIH30BAHUS;

AKTUBHOTO HENPUATUS JCHUCTBHUM, MNPUHOCAIINX
Bpell OKpYKalolllell MNpUPOJHOM Cpeae, YMEHUs
MIPOTHO3UPOBATH HEOIATOMPUSATHBIE SKOJIOTUICCKIE
MOCJEACTBHUS  MPEANPUHUMAECMbBIX JCHCTBUU U
npeaoTBpaniaTh ux;

HaJIU4Msl Pa3sBUTOIO DKOJIOIMYECKOTO0 MBILIUICHHUS,
DKOJIOTUYECKON KYJIBTYPBI, OIBITA JEATEIbHOCTH

9KOJIOTHYECKOMN HaNpPaBJIEHHOCTH, YMEHHUS
PYKOBOJACTBOBATHLCS HMH B H03HaBaTeHBHOI>'I,
KOMMYHUKATUBHOW W  COIMAJIBHOM  NPaKTHKE,

9TaH, STHUJICH,
MIPOITHJICH,
alleTHIICH,
OyrtamueH-1,3,
METWIOyTaTueH-
1,3, OeHs3011,
METaHOJI, JTaHOI,
STUJIEHTITHKOIb,
TJIUIEpUH, (eHou,
aleTaabIeruI,
MypaBbHUHAs u

YKCYCHasi KHCJIOTHI,
TIII0KO3a, Kpaxma,
LeJUTI0NI034,
AMUHOYKCYCHAs
KHCJIOTA),
WJLTIOCTPUPOBATH
TeHETUYECKYIO
CBSI3b MEXKIY HUMU
ypaBHEHUSIMU
COOTBETCTBYIOIIUX
XUMHUYECKUX
peakuui c
HCIOJIb30BaHNEM
CTPYKTYPHBIX
(opmyu;

- XapakTepu30BaTh
WCTOYHUKHU
yTJIEBOJAOPOIHOTO
CBIPbSI (HedTH,
NPUPOAHBIN  Tras,
yroib),  CIOCOOBI
WX TepepadOTKu U
MIPAKTUYECKOE
NIpUMEHECHNE
MIPOAYKTOB
nepepaboTKu;

- MIPOBOJIUTH
BBIYUCIICHUA 110
XUMUYECKAM
YPaBHEHUSIM
(maccel, oOBema,
KOJIMUECTBA
HCXOJIHOT'O
BEIIECTBA WU
MPOJYKTa PEaAKIHH
110 HN3BCCTHBIM
Macce, 00beMy,
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CHOCO6HOCTI/I nu YMCHI/ISI AKTUBHO HpOTI/IBOCTOHTB
UICOJIOTHH XeMO(hOoOuH;

7) IEHHOCTH HAYYHOI'O IO3HAHMSL:

chopMUpOBaHHOE MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOU MPAKTHKH;

MOHMMAaHUsl CHEMUPUKA XUMHH KAk HayKH,
OCO3HaHUs ee poad B (HOpMHUpPOBAHHUH
palMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUH
HEJIOCTHOTO MPeICTaBICHHs 00 OKpPYKaloIleM MUpe
KakK O €MHCTBE NMPHUPOJIBI U YEIOBEKA, B MO3HAHUHU
NPUPOJHBIX  3aKOHOMEpPHOCTEH U peUIeHUH
npoOJeM COXpaHeHHs MPUPOJTHOTO PaBHOBECHS;

yOXKJIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUH IS
COBPEMEHHOI LUMBWIH3AIUY: B ee
TYMaHUCTUYECKOW HAIMpPABJICHHOCTH W BAXKHOU
poJIM B CO3JAaHMM HOBOM 0a3bl MaTepUAIbHOU
KyJbTYpbl, PpCEUIEHUH  TJIOOATBHBIX  IPOOIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA - CHIPHEBOW,
SHEPreTUYECKOM, THIIEBOM UM  AKOJOTHYECKOU
0e30MmacHOCTH, B pa3BUTHHI MEIUIIMHEI,
o0ecrie4eHny YCJIOBHMM  YCIENIHOTO Tpylda H
OKOJIOTUYECKU KOM(OPTHOH KU3HU KAXKIIOTO UICHA
00111eCTBA;

€CTECTBEHHO-HAyYHON TIPAMOTHOCTHU: IIOHUMAHMS
CYIIIHOCTH METOOB IIO3HAHUA, HCIIOIb3YEMBIX B
€CTEeCTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BATh
NOJy4YaeMble 3HaHMs Ul aHalu3a U OOBSICHEHUS
ABJICHUM OKPY’KAIOLIETO MHUPA U IPOUCXOIAIIUX B
HEM MW3MEHEHMH, YMEHHs JielaTb OO0OCHOBaHHbBIE
3aKJIOYEHHs] HAa OCHOBE HAy4HbIX (AKTOB H

HMCIONINXCA JaHHBIX C OECJIbIO IMOJIYUCHUA
AOCTOBCPHBIX BHIBOIOB;
CIIOCOOHOCTH CaMOCTOATEIIbHO HCIIOJIb30BaTh

XUMHUYCCKUC 3HAaHUA OJid PCUICHHUA HpOGHGM B
PEAIBHBIX JKU3HCHHBIX CUTYallUuAX;

HHTCPECa K IIO3HAHUIO U HCCJIGIIOB&TGJIBCKOP'I
JACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPBIBHOMY
00pa3oBaHWI0 M CaMOOOpPa30BaHHIO, K AKTUBHOMY
MOJTY4YCHHIO HOBBIX 3HAHUU 10 XUMHUHN B
COOTBETCTBHUH C )KM3HEHHBIMHU TIOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJda B pPa3IMUHBIX
chepax npodeccuoHATBHOU eITeTLHOCTH.

MeTtanpenmeTHble pe3yJibTaThl:

OBnajeHue YHUBEPCAIbHBIMU Y4eOHBIMH

KOJIMYECTBY
OJTHOTO u3
HNCXOOHBIX BCUIICCTB
WIH MIPOIYKTOB
peaxkuun);

- coOroaTh
MpaBuIIa
II0JIb30BaHU
XUMUYECKON

MOCy 01 51
1ab0opaTOPHBIM
o0opymoBaHueM, a
TaKKe MpaBuIIa
oOpareHus c
BEIIECTBAMHU B
COOTBETCTBHH C
WHCTPYKUHUSMHU 10
BBITIOJIHEHUIO
1a60paTOPHBIX
XUMHUYCCKUX
OTIBITOB;

- IUIaHUPOBaTh U
BBITIOTTHSATH
XUMHYECKUN
IKCIIEPUMEHT
(mpeBpameHus
OpPTaHUYECKUX
BEIIIECTB
HarpeBaHuH,
MOJTy4eHue
JTHUIICHA u
U3y4eHue ero
CBOICTB,
KauecTBEHHbIE
peakuuu
OpPraHUYECKUX
BEIIIECTB,
JeHaTypauus
OenKoB
HarpeBaHuH,
[BETHBIC PEAKIINH
OCJIKOB) B
COOTBETCTBHUH C
MpaBUJIaMu
TEXHUKH
0€30MacHOCTH TIPH
oOpareHun C
BEIIECTBAMHU u

npu

pu
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IIO3HaBaTCIIbHBIMH I[CﬁCTBPISIMHZ

1) 6a3zoBbIe JTOTHYECKUE JCHCTBUSA:

CaMOCTOSITEIILHO (dbopmynHupoBaTh u
aKTyaJM3UpOBaTh TMPOOJIEMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpeNeNsITh  HeNu  JeATENbHOCTH,  3ajaBas
napamMeTphbl n KpUTCpun nux JOCTHUXKCHUA,
COOTHOCUTH  pE3yNbTaThl  JEATEIBHOCTH  C

INOCTAaBJICHHBIMHU LICIIAMU,

WCIIOJb30BaTh MPU OCBOCHUM 3HAHUW MPUEMBI
JIOTUYECKOTO MBIIUICHUS - BBIACISTh XapaKTepHbIC
MpPU3HAKK  TOHSATUH W YCTaHABIUMBATh  MX
B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOILINE
MOHATHUS IS OOBSICHEHUS OTIEIbHBIX (DAKTOB H
SIBIICHUIA;

BbIOMpaTh ~ OCHOBAaHUS W KpPUTEpUU  JUId
KJIACCU(PUKAIMU BEIIECTB U XUMHUYECKUX PEaKIINt;

YCTaHABJIIMBATh TMPUYNHHO-CICACTBECHHEBIC
MCKAY U3YHACMbIMHU SIBJICHUSMU,

CBs3U

CTPOUTDH JIOTUYECKUE PacCyXJeHUsl (MHIYKTUBHBIE,

JIeyKTUBHBIE, 1o aHaJIOTUN), BBISIBJISTD
3aKOHOMEPHOCTH u IIPOTUBOPEYHS B
paccMaTpuBaeMbIX  SIBIEHUSX, (HOpMyITUpOBaTh

BBIBOAbI 1 3aKJITOUYCHMUA,

MMPUMCHSATH B MPOLECCE MO3HAHUS, UCITIOJIL3YCMbBIC B
XUMUW ~ CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIIH,
Hp606pa3OBBIBaTL MOZCIIbHBIC MPCACTABJICHUA -
XUMUYECKUN 3HAK (CUMBOJI) JIEMEHTa, XUMHUIECKast
dbopmyna, ypaBHCHHE XMMHUYECKOW PEaKIUH - MpU

pEeIICHUA yLIe6HBIX IIO3HaBaTCIbHBIX u
MPpAaKTHUYCCKUX  3aaa4, IMPUMCHATb  HA3BAHHBIC
MOJACIBbHBIC MMpEaACTaBICHUA JIA BBISABJICHUS

xapaKTepHHx HpI/IBHaKOB I/I3y‘-IaeMI>IX BCIICCTB H
XUMHYECKUX PEAKIUH.

2) 6a30BbIC UCCIICIOBATEIBLCKUE ICHCTBUS:

BJIaAC€Th OCHOBAaMM METOJ0B HAYYHOI'O IIO3HAHUA
BC€IICCTB U XUMHNYCCKHUX peaKuHﬁ;

dbopMynupoBaTh LEAM M 3aJaydl HCCIEIOBaHUSA,
UCIIOJIb30BaTh IIOCTABJIICHHBIE U CAMOCTOSITEIBHO

chOopMyJIHpPOBaHHBIE  BOMPOCHI B  KadecTBe
WHCTPYMEHTA  TIO3HAHUS W OCHOBBI  JUIs
dbopmupoBaHus TUIOTE3bI 1o pOBEpKe

MMPaBUJIBHOCTU BbICKA3bIBACMbBIX Cy)K,HeHI/II\/II;

BJIaACTH HaBBbIKaMH CaMOCTOATCIIbHOI'O
IJIAaHUPOBAHUA nu MMPOBCACHUA YUCHUYCCKUX
OKCIICPUMCEHTOB, COBCPHICHCTBOBATH YMEHUA

Ha6JIIOl[aTI> 3a XOJAO0M Iponecca, CaMOCTOATCIbHO

1a00paTOPHBIM
obopymoBaHuEM,
NPEACTABIISAT
pe3yIbTaThI
XHMHUYECKOTO
JKCIEpUMEHTa B
dbopme 3armmcu
ypaBHEHUH
COOTBETCTBYIOLIHX
peaxkuui u
(bopmynHpoBaTh
BBIBOJIBI Ha OCHOBE
9THUX PE3YJIbTAaTOB;

- KPUTHYECKH
aHAJIM3UPOBATh
XUMHUYECKYIO
nH(popManuio,
II0JIy4aeMYIO0 u3
pa3HbIX
HNCTOYHHNKOB
(cpenctBa
MAacCOBOM
nHpopmanuu,
HNurepuer u
APYTHX);

- co0Iro1aTh
rpaBuja
JKOJIOTUYECKH
1enecoo0pa3Horo
MOBEJIEHUSI B OBITY
u TPYOBOMI
JEeATEIbHOCTH B
LEesAX COXpaHEHUs
CBOErO 3/10pOBbSl U
OKpPY’KaroIlen
MPUPOAHON Cpeibl,
0CO3HaBaTh
OMacHOCTb
BO3JECHCTBUSA Ha
JKUBBIE OpPraHU3MBbI
ONpeIeICHHBIX
OpraHUYECKUX
BEILIECTB, MOHUMAs
CMBICJI TIOKa3aTeNst
[NAK (mpenenbHO
JIOITyCTUMOM
KOHLIEHTpaLuN),

TIOSACHATDH Ha
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MPOTHO3UPOBATh €r0 Pe3ynbTar, (HOPMYIHPOBATH
000011IeHNA n BBIBOJIBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH pE3yJIbTaTOB HCCIIEN0BAHUA,
COCTaBJISITh OOOCHOBAaHHBIN OTYET O MPOJICTAHHOMN
pabore;

npuoOperaTh OIIBIT YYEHUYECKOU
UCCJIENOBATEIBCKOM M IIPOEKTHOU JEATEIIbHOCTH,
HOPOSIBJIATE  CIHOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSATEIIBHOMY IIOMCKY METOJIOB PEIICHUS
IIPAKTUYECKUX 3aJady, IPUMEHEHUIO Pa3JIN4HbIX
METOJOB II03HAHMUSL.

3) pabora ¢ uapopmarmeit:

OPUEHTUPOBATbCA B  PA3IUYHBIX  HCTOYHHKAX
uHopmaruu  (HAy4dHO-TIOMYJIApHAsl  JIUTEpaTypa
XUMHUYECKOTO COJEpaHHUs, CIPaBOYHBIE MOCOOUS,
pecypcsl WuTepHera), aHAJTM3UPOBAThH
UHPOPMALIMIO  PAa3NUYHBIX BUAOB H  (opm
NpPEICTABICHUS, KPUTHYECKH  OICHUBAaTh  €¢
JIOCTOBEPHOCTH U HETIPOTUBOPEUUBOCTH;

(bopMyIMPOBAThH 3aIPOCHI U IPUMEHSTH Pa3InIHBIC
METOAbl TpU TOUCKE U 0oTOOpe HH(pOpMAIHH,
HEOOXOAMMOM JIsI BBHITIOJIHEHHUS Y4YeOHBIX 3a1ad
OTIpEICIEHHOTO THUIIA;

npuoOperaTh OIIBIT UCIIOJIb30BaHUS
UH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHIA
Y Pa3JINYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJIBHYIO (opMy
npeacTaBieHus WHMOpMaIuu (CXeMbl, Tpadukw,
JarpaMMbl, TaOJIUIbI, PUCYHKH U IPYTHE);

UCTIOJIB30BaTh HAyUHBIN SI3bIK B KAYECTBE CPEICTBA
npu pabore ¢ XUMHYECKOW HH(pOpMAIMEH:
MPUMEHATh  MEXIpeAMETHbIe  (dU3uUecKkue u
MaTeMaTHYECKUE) 3HAKH M CHUMBOJIBL, (HOpMYIIBI,
abOpeBHaTypbl, HOMEHKIIATYPY;

UCIIONIb30BaTh M IpeoOpa3oBbIBAThH
CUMBOJIMYECKUE CPEACTBA HATIIAAHOCTH.

3HaKOBO-

OBHa,ZleHI/Ie yHI/IBepcaJIBHBIMI/I KOMMYHI/IKaTI/IBHBIMI/I
NEUCTBUSIMU:

3a/laBaTh BOIPOCHI IO CYIIECTBY 0OCYXIaeMOi
TEeMbl B XOJI¢ JWajora W/WIK JUCKYCCHH,
BBICKa3bIBaTh  WJeH,  (OPMYJIHPOBATH  CBOH
MIPEIOKEHUS OTHOCHUTEILHO BBITIOJTHCHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNaTh ~ C  Mpe3eHTalueil  pe3yJbTaToB
MO3HABATENIbHOM  JIEATEIbHOCTH,  IOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU
IpU  BBIMIOJIHEHUH XUMHUYECKOTO HSKCIEPUMEHTA,

MIPUMEPAX CIIOCOObI
YMEHBIICHUS "
MPEJOTBPALLICHUS
ux BPEIHOTO
BO3JICUCTBUSA Ha
OpraHu3M
YeJI0BEKa;

- yCTaHaBIIUBAaTh
MIPUHA/IEKHOCTD
HEOPTaHUYECKUX
BEIIECTB IO UX
COCTaBy K
orpeieIeHHOMY
KJIacCy/Tpyrme
COCTUHEHUH
(mpoctblie
BEIIECTBa -
METaJLTBI u
HEMeTaJJIbl,
OKCH/IBI,
OCHOBaHUS,
KHCIIOTHI,
ampoTepHbIC
THJIPOKCH/IBI,
COJIN);

-IIPOBOJUTH
peakIuu,
MOATBEPKIAIOIINE
KadyeCTBECHHBIN
COCTaB paSJII/I‘-IHbIX
HEOPTraHUYECKHUX
BEIIECTB,
pacro3HaBaTh
OIIBITHBIM HYTGM
HOHBI,
IIPUCYTCTBYIOIINE

B BOJIHBIX
pacTBopax
HEOPTraHUYECKHUX
BEILIECTB;

- packpbIBaTh
CYIIHOCTh
OKHCIIUTEIILHO-
BOCCTAaHOBHUTEIIBHEI
X peaxkiui
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NPaKTUYECKON pabOThl MO MCCIEAOBAHHIO CBOWCTB
U3y4yaeMbIX  BEUIECTB, peaJn3aluu  y4eOHOro
npoekTa W (QOpMyJIHpOBaTh  BBIBOJBI IO
pe3ynbTaTtaM IPOBEIEHHBIX HCCICJOBAHUN ITyTEM
COIJIACOBAHUS TO3MIHUN B XOJe OOCYXICHHS U
00MEHa MHEHUSAMU.

OsBnanenue
NEUCTBUSIMU:

YHUBEPCAIbHBIMU  PETYJIITUBHBIMU

CaMOCTOSITENILHO TUIAHUPOBATh M OCYIIECTBIISITH
CBOIO TIO3HABATEIIbHYIO JCSATEIBLHOCTD, OMPEICIIss
ee LeNW W 3a/adyd, KOHTPOJIMPOBATH U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATH ITpe ijlaraeMblid
QITOPUTM JIEHCTBUI MPHU BBITIOTHEHUN YYCOHBIX W
WCCJIEIOBATENIbCKUX 3a7ad, BbIOMpaTh Hambosee
3QPEeKTUBHBII C€rMOocO0 HUX PpEHIeHUS C YYeTOM
MOJyYEHUS HOBBIX 3HAHWA O BEIIECTBAX M
XUMHUYECKHUX PEAKIIHSIX;

OCYHIECTBIATE CAMOKOHTPOJIb CBOEH JACATCIIbHOCTH
Ha OCHOBC CaMOaHa/JIM3a U CaMOOILICHKH.

MOCPEACTBOM
COCTaBJICHUA
3JIEKTPOHHOTO
OanaHca
peaKkuuii;

O9TUX

- XapakTepus3oBaTh
XUMHUYECKHE
MPOLIECCHI,
JeKalie B OCHOBE
MIPOMBILIIEHHOTO
MOJYyYEeHUsI CEPHOM
KHCIIOTHI, aMMHAKa,
a TaKxKe
c(hOpMHUPOBAHHOCT
b TpEACTaBJICHUI
00 o0mux
Hay4YHBIX
MIPUHIIATIAX u
9KOJIOTHYECKUX
npobieMax
XUMHUYECKOTO
MIPOU3BOICTBA;

- MIPOBOIUTH
BBIYHCIICHUS c
HCIIOJIb30BaHHEM
TOHSTHUS
""MaccoBas JIOJIS
BEIECTBA B
pactBope",
00BEMHEBIX
OTHOIIIEHHH Ta30B
MpU  XUMHUYECKHUX
peaKIusX, MacChl
BEIECTBA HIIH
o0bemMa Tra3oB IO
HU3BECTHOMY
KOJIMYECTBY
BEIIECTBA, Macce
WA 00BemMy
OJHOTO H3
y4acTBYIOIINX B
peakIuy BEIeCTB,
TEIJIOBOTO
addexra peaxun
Ha OCHOBE 3aKOHOB
COXpaHEHHUsI MacChl
BEIIIECTB,
TIpEBPAIICHUS n
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COXpaHCHHUS
SHEPTHUH;

- 00BACHATH

3aBHCHMOCTD
CKOpPOCTH
XHUMHYECKOU
peakuuu
Pa3ITUYHBIX
(bakTopoB;
XapaKkTep
CMEILICHUS
XAMUYECKOTO
paBHOBECHS
3aBUCHMOCTH
BHEIITHETO
BO3JICUCTBUS
(mpuHIMI
[Iarenne);

oT

oT

Jle
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2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O IPEJMETA

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI YUeOHOI padoThl

Buja yueOHoii pa6oThl

O0BeM B akaj. yacax

O0bem oOpa3oBaTeIbHON NPOrpaMMbl Y4eOHOH JUCHUIITUHBI 64
B T.4Y. B (popMe NpaKkTH4YeCKOi NOATOTOBKH 62
BT. 4.:

CEMUHAPCKUE 3aHATUS 42
[IPaKTUYECKUE 3aHATUSA 20
Camocmosamenvras paboma (8 m.u. UHOUBUOYAIbHBLU NPOEKM) 2

IIpome:kyTouHas aTrecTauus B popme:

auddepeHUMPOBAHHOTO
3ayerta
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2.2. TemaTu4yecKuid IUIAH M COIEPKAHNE Y4eOHOI 0 IIpeaMeTa

HaumenoBanue

Coaepxxanue yueOHOro Mmarepuasia i GopmMbl OPraHU3aIUM JAeSITeTbHOCTH 00y4AI0INXCS

O0beM, akaj. 4.
/ B TOM 4HcJIe B
(¢opme npakTu-

JI[.1. Menneneera

[lepuonuueckas cuctema xuMuueckux snemMenToB J[.M. MenaeneeBa. ®usnueckuit cMmbich [lepuoanyeckoro
3akoHa J[.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMU
MPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHUEM XUMHUECKOT0 35ieMeHTa B [leproanueckoil cu-
cteMe. MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuoanueckoro 3akona [[.1. Menneneesa. [Iporaosst
JI.11. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

Pemenne MPAKTUKO-OPHUCHTUPOBAHHBIX TCOPCTUICCKUX 3aIIaHHfI Ha XapaKTCpU3alnui0 XUMHUYCCKUX 3JICMCH-

pa3aesioB u TeM yecKkou
OArOTOBKH,
aKa. 4.
1 2 3
Paznesn 1. OCHOBBI CTPOEHNSI BelleCTBA 4/4
Tema 1.1. Coaeprxanue y4eOHOro MaTepuaJa: 2
CTpoenye aToMOB B oM umee CeMUHAPCKHX M NPAKTHYECKUX 3aHATHi 2
XUMIICCKHX SNICMCH-\Cempnapcekoe 3ansiTue 1. 2
TOB 1 IIPUPOZId XUMU™C gppemennas MOJEb CTpoeHus atoMa. CUMBOJIMYECKHil A3bIK XMUMUM., XUMUUYECKUH SJIEMEHT. DIeKTPOHHAS
1ecKon CBA3N KoH(pHIypamusi aroma. Kiiaccupukanus XMMHYECKHX DIEMEHTOB (S-, p-, d-d1neMeHThI). BaleHTHBIE 271eKTpO -
Hbl. BaJleHTHOCTB. DJIEKTPOHHAS TIPUPOIa XUMUYECKOU CBS3H. DIIEKTPOOTPUIIATEILHOCTD. BHJIBI XMMUUECKOM
CBs3U (KOBaJCHTHAs, MOHHASI, METAJUTMYECKAsi, BOJOPOIHASI) U CIIOCOOBI €€ 00pa30BaHuUs.
PeleHue 3aaHUi HA UCIIOJIB30BAHUE XUMHUYECKOW CUMBOJIMKU M HA3BAaHUM COEIMHEHWH 10 HOMEHKIATYpE
MEKTyHAPOIHOTO COK3a TEOPETHUECKON U NPUKIATHON XMMHUHU M TPUBUAIBHBIX HA3BAHUM IS COCTABJIEHHUS
XUMHUYECKUX (HOPMYJT IBYXaTOMHBIX COEIMHEHUI (OKCUJIOB, CYJIb(UIOB, THAPUIOB U T.IL.) U JAPYIHX HEOpra-
HUYECKUX COEIMHEHUN OTIENBHBIX KIACCOB.
[IpakTHyYeCKKe 3a/IaHKsl HA YCTAHOBJICHUE CBSI3U MEXK/Y CTPOCHUEM AaTOMOB XUMUYECKUX DJIEMEHTOB U TIEPH-
OIMYECKUM U3MEHEHMEM CBOMCTB XMMHMYECKUX DJIEMEHTOB M MX COEMHEHHI B COOTBETCTBHUH C MOJIOKEHUEM
[IepruoaruecKOr CUCTEMBI.
Tema 1.2. Conep:kaHue y4eOHOI0 MaTepHuaJia: 2
[Iepnonnueckuit v
LAKOH 1 TAGHIIA B TOM umcJIe CEeMHHAPCKHX M NPAKTHYECKUX 3aHATHI 2
IpakTuyeckoe 3anstue 1. 2
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TOB «MeTamnieckre / HeMETAINTNYeCKHE CBOMCTBA, SJIEKTPOOTPUIIATEILHOCTh XUMHUYECKHUX JJIEMEHTOB B CO-
OTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHUEM B MEPUOJUYECKON CUCTEME XUMUYECKHUX dIIEMEH-
roB /.. MeHueneeBay»

Paznen 2. Xumunuyeckue peakunu 10/10
Tema 2.1. Tunel xu- Coaep:kanue yueOHOro MaTepuaJa: 4
MHUYECKHX peakuui |B ToM YHc/ie CeMHHAPCKUX M MPAKTHYECKUX 3aAHATH I 4

CeMuHapckoe 3aHsiTHE 2. 2

Knaccugukanus u TUIIbI XUMUYECKUX Peakuil ¢ ydyacTHeM HeopraHudeckux BeiecTB. CocTaBiieHUE ypaBHe-

HUU peakiuii COeTMHEHUS, Pa3TI0KEHUs, 3aMelIeHrs, 0OMeHa, B T.4. PEaKIuil TOPEeHHUs, OKUCIICHUS-

BOCCTAHOBJICHHS.

YpaBHEHMsI OKUCIIEHUsI-BOCCTaHOBIEHUS. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTaHOBUTEINb. CocTaBlieHNE

1 ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI METO/IOM 3JIEKTPOHHOro Oananca. Okuciu-

TEJIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU B IPUPOJIE, IPOU3BOACTBEHHBIX IIPOLIECCAX U )KU3HEAEATEIbHOCTH

OpraHHU3MOB

CemuHapckoe 3ansaTHe 3. KoJIM4eCTBEHHbIE OTHOLIEHUS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B 2

XUMHH U PacyeThl 0 YPAaBHEHUAM XUMHUECKHUX peakiuii. MoJb Kak eIuHuIa KOJM4ecTBa BeuecTBa. Mousp-

Hasi Macca. 3aKOHbI COXpPaHEHHsI MAacChl ¥ SHEpruu. 3akoH ABoraapo. MossipHblil 00beM ra30B. OTHOCHUTEIb-

Hasi TUIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSAM XMMHUYECKUX PEaklnii ¢ UCTOIb30BaHUEM Macchl, 00beMa

(HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. Dnek- Conep:kaHue y4eOHOI0 MaTepHuaJia: 6
TPOJIUTHUYECKAS B Tom unciie ceMUHAPCKUX M NPAKTHYECKUX 3aHATHH 6
JICCOLHALINS U HOH- [CeMHHApCKoe 3ausTHe 4. 2
HBIA 0OMEH Teopus aneKTpoauTHYECKO nucconranuu. MoHbl. DIeKTpOIuThl, HEANIEKTPOIUTHI. Peakiiuu HOHHOTo oOMe-

Ha. CocTaBleHNe peakliii HOHHOTO OOMEHA IMMyTEM COCTaBJICHUS UX TOJTHBIX U COKPAIIEHHBIX HOHHBIX

ypaBHEeHUH. KMCIOTHO-OCHOBHBIE pEAKIIUH. 3aJIaHHsI HA COCTABJICHUE MOHHBIX PEaKIHil

IMpakTHyeckoe 3aHsATHE 2. 2

JlaGopaTopHas pabota “THUITBI XUMHUYECKUX pEaKIIuii”.

VccrnenoBaHue THIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIONIIUXCs BEIIECTB) U IPU3HAKOB XUMH-

yeckux peakiuid. [IpoBenaeHue peakiuii HOHHOT0 0OMEHa, ONPE/IEICHUE CPEe/Ibl BOIHBIX PACTBOPOB. 3agaHus

Ha COCTaBJICHHE MOHHBIX PEaKIIUil

CemuHapckoe 3aHsiTue S. 2

KonrtpomnbHas padora.
Pa3nen 3. CTpoeHune H CBOICTBA HEOPraHNYECKHUX BelleCTB 16/16
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Tema 3.1.
Kaccudukanms,
HOMEHKJIaTypa U
CTpOCHHUE HEOPTaHU-
HYCCKUX BCIICCTB

Conep:xkaHue y4eOHOT0 MaTepuaJa:

B ToM 4ync/ie CEeMUHAPCKHUX M NPAKTHYECKUX 3aHATHH

CeMuHapckoe 3aHsiTue 6.

[Tpenmer Heopranuueckoi xumuu. Kinaccudukanus HeopraHuueckux BeriecTB. [IpocThie U c10XKHbIe Belle-
cTBa. OCHOBHEBIE KJIACCHI CIIOKHBIX BCIIECTB (OKCI/I}IBI, THUAPOKCUABI, KMCJIOTHI, COJ'II/I). BzanmocBs3n HEOopra-
HUYECKUX BELIECTB. ArperatHble COCTOSHUS BemecTBa. Kpucrammnueckue u amopgHbie BemecTa. THIlbl
KPUCTAJUTMUECKUX PELIETOK (ATOMHAs, MOJIEKYJISIpHAs, HOHHAs, MeTaJuIn4yecKas). 3aBUCUMOCTb (PU3MUECKUX
CBOMCTB BEILLIECTBA OT THIA KPUCTAIIINYECKON PEIIETKU. 3aBUCUMOCTh XUMUYECKON aKTHUBHOCTH BEILIECTB OT
BHa XUMHYECKOH CBSI3H U THITA KpHCTﬁJ’IJ’IH‘—IGCKOﬁ PEIICTKU. HpI/I‘—II/IHBI MHOFOO6paSI/I$I BCUICCTB

IIpakTH4eckoe 3ansaTHE 3.

Homenkatypa HeOpraHM4ecKux BEIIEeCTB: Ha3BAHUE BELIECTBA UCXO/IS U3 UX XUMHUUECKON (HOPMYIIBI TN
COCTaBJIEHHE XUMHUYECKOH (POPMYIIBI HCXOsl U3 Ha3BaHUs BelecTBa 1o MexayHapoanoit (MIOITAK) umu
TPUBHAIbHON HOMEHKJIAType.

Perienue npakTHYECKUX 3aJaHUN MO KIacCU(pHUKAIMKM, HOMEHKIAType U XUMUYECKUM (opMyJIaM HEOpraHH-
YECKUX BEIIECTB Pa3IMYHbIX KJIacCcOB (yrapHbIi ra3, yIJIeKHCIbIi Ta3, aMMHaK, TalieHasl H3BecTh, HerameHas
M3BECTh, IUTHEBAsI CO/Aa M JAPYTHX): HA3bIBaTh U COCTABIATH (DOPMYJIBI XUMHUECKUX BEIIECTB, OMPEENIATh
MPUHA]JIEKHOCTD K KJ1accy.

VcTouHnKY XUMHYECKOH nHPOpMaIwu (CpeicTB MaccoBOi nHpopmarmu, cetb MaTepHeT u npyrue). [lonck
nH(}OpMaIy 10 Ha3BaHMSIM, HICHTH(PUKATOPAM, CTPYKTYPHBIM (hopmyniam

Tema 3.2. dusuxo-
XUMHUYECKHE
CBOMCTBA HEOPIraHHU-
YECKHUX BEILECTB

Conep:kaHue y4eOHOT0 MaTepuaJia:

B ToM yuc/ie ceMMHAPCKHUX M MPAKTHYECKHUX 3aHATHIA

o0

CemuHapckoe 3aHsTHE 7-9.

Mertamnel. O0uye puznyeckue 1 XuMuyeckue cBoiicTBa MetamioB. CriocoObl momydeHus. 3HaYeHUe MeTa-
JIOB M1 HEMETAJUIOB B IIPUPOJIE U )KU3HEAECATEIbHOCTH YEJI0BEKA U OPraHn3MoB. Koppo3us MeTaioB: BUBI
KOPPO3HH, CIIOCOOBI 3aIUTHl METAIJIOB OT KOPPO3UHU

Hemeraier. O0mue pu3ndecKkue 1 XUMUIECKHE CBOMCTBA HEMETAUIOB. THITMYHBIE CBOMCTBA HEMETAJIJIOB
[V— VII rpynn. Knaccugukaius 1 HOMEeHKIaTypa cCoeAMHEHU HemeTaioB. KpyroBopoTsl OMOTreHHBIX
PIIEMEHTOB B IIPUPOE

XMMUUECKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB, THIPOKCUAOB, KUCIOT, CO-
neit u ap.). 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COEAMHEHUH, BBICILIUX
OKCHJIOB Y THIPOKCUIIOB

IIpakTH4eckoe 3ansaTHE 4.
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CocTaBiieHHuE ypaBHEHUN XMMHUYECKHUX PEAKLHUI C yYaCTHEM IPOCTHIX U CJI0KHBIX HEOPraHMYECKHUX BEIECTB!
METAJIJIOB U HEMETAJIJIOB; OKCHJIOB METAJUIOB, HEMETAJUIOB U aM(OTEpPHBIX 3JIEMEHTOB; HEOPraHUYECKHX
KHCJIOT, OCHOBaHUN ¥ aM()OTEPHBIX THIPOKCHIOB; HEOPTAaHUYECKUX COJEH, XapaKTepHU3YIOLINX UX CBOWCTBA.

Pemenne mpakTHKO-OPHUEHTHPOBAHHBIX TEOPETUUECKHUX 3aJJaHHI Ha CBOICTBA, COCTAaB, MOJydeHue U Oe3omnac-
HOE UCIIOJIb30BaHNE BAKHEHIITNX HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTHYECKOM IESITEILHOCTH YeJIOBEeKa

Tema 3.3. Unen-
TU(UKAIHS Heopra-
HUYECKUX BELIECTB

Conep:kaHue y4eOHOT0 MaTepHuaJia:

N

B ToM uncie CCEMMHAPCKUX U MPAKTHYCCKHUX 3aHATHI

~

IIpakT4yeckoe 3ansaTue 5.

JlaboparopHas padota «neHTrduKanmsi HEOPraHUIECKUX BEIICCTBY.

Perienue SKCrepuMEHTAIbHBIX 3a7[ad 0 XUMHUYECKUM CBOMCTBaM METaJNIOB U HEMETAJUIOB, TI0 paclo3HaBa-
HUIO M [TOJYYCHHUIO COCTUHEHNH METAJJIOB U HEMETAILIOB.

VneHTUUKAIMS HEOPTaHMYECKUX BEIECTB C MCIOJIb30BAHUEM HUX (DU3UKO-XUMHUECKUX CBOWCTB, XapaKTep-
HBIX KQUECTBEHHBIX peakuuii. KauecTBeHHbIC peakunu Ha cynb(haT-, KapOOHAT- U XJIIOPUA-aHHOHBI, HA KATHOH
AMMOHWSI

Cemunapckoe 3ausitue 10. KontpoapHas pabora.

Pasnen 4. Ctpoenne

M CBOMCTBA OPraHuvYe¢CKUX BEIICCTB

Tema 4.1.
Knaccuduxkarus,
CTPOCHHE W HOMCH-
KIIaTypa opraHuye-
CKHX BEIECTB

Conep:xanue y4e0HOr0 MaTepuaJia:

B ToM uncie CEMMHAPCKUX U MPAKTHYICCKHUX 3aHATHH

Cemunapckoe 3ansitue 11.

[losiBiIeHME U pa3BUTHE OPTaHUYECKON XUMUU Kak Hayku. [Ipenmer oprannueckon xumun. MecTo U 3Ha4eHHE
OpPraHUYECKON XUMHUH B CUCTEME ECTECTBEHHBIX HAYK.

XMMHUYECKOE CTPOCHHE KaK MOPSIOK COEAMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEGHTHOCTU. OCHOBHbBIE
[T0JIO’KEHUSI TEOPUH XUMUYECKOIO CTPOCHUsI OPraHNYeCcKuX coeaquHennii A.M. bytneposa. YrinepoaHslii cke-
NIET OpraHuYecKON MOJIEKYJIbl. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT XMMHUYECKOTO CTPOEHUS MoJieKyl. M3ome-
U U U30MEPBI.

[TonsiTHe 0 PyHKIMOHANBHOM rpymme. Panukan. [IpuHIuIb! Ki1accupuKanuy OpraHuuecKuX COeTUHEHUH.
Mesx1yHapoiHasi HOMEHKJIATypa U IPUHIMIIBI HOMEHKIIATYpbl OpraHuyeckux coeuHeHui. [Tonarue 06 azot-
COJZIepPIKALINX COSANHEHHIX, OMOJIOTHUECKH aKTUBHBIX BEIIECTBax (YyrieBojax, )Kupax, Oemkax u jp.), BBICO-
KOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMEp, NOJIUMEP, CTPYKTYPHOE 3BEHO)

IIpakTH4eckoe 3ansaTHE 6.

HomeHkaTypa opraHu4ecKiX COeTMHEHUH OTIETIbHBIX KJIACCOB (HACKHIICHHBIC, HEHACHIIIIEHHBIE U apOMaTH-
YCCKUE YTIIEBOAOPOIBI, CHUPTHI, (DEHOJIBI, albACTHIBI, KETOHBI, KApOOHOBBIC KUCIOTH U Jip.) CocTaBieHne
MOJTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJT OPTaHUYECKUX BEIIECTB OTACIBHBIX KJIACCOB, HCIOIb3YS X
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HA3BaHUS 110 CHCTEMATHYEeCKOW U TPUBUATHHONW HOMEHKIIAType (ITUJICH, alleTHIICH, TIUIepUH, PeHOM,
(dhopmasibieTu 1, YKCyCHas KUCJIOTa, TIUIKMH). PacdeTs! pocteiimen popmMyIibl OpraHUIeCKON MOJIEKYJIbI, UC-
XO0JIs1 M3 DJIEMEHTHOTO cocTaBa (B %)

Tema 4.2. CBolicTBa
OpraHUYeCcKUX CO-
e IUHEHUN

Conep:kaHue y4eOHOT0 MaTepuaJia:

B ToM uncie CEMMHAPCKUX U MPAKTHYCCKHUX 3aHATHH

(o2¢]

Cemunapckoe 3ansitue 12-13.

OU3NKO-XUMHUYECKUE CBOWCTBA OPTraHMUECKUX COSAMHEHUI OTICIBHBIX KIIACCOB (0COOCHHOCTH KIIacCU(pUKa-
LMY 1 HOMEHKJIATypbl BHYTPH KJlacca; FTOMOJIOTMUECKUH psii 1 o0miast popmyra; usomepusi; Guzndeckue
CBOWCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYCHHS):

— MpezieNibHbIe YTIeBOA0POAb (aJIKaHbl M LIMKIIOaNKaHbl). [ opeHre MeTaHa Kak OJIMH U3 OCHOBHBIX UCTOYHH-
KOB TEIUIa B IPOMBIIIJICHHOCTH U ObITy. CBOICTBA IPUPOAHBIX YTIIIEBOIOPOIOB, HAX0XKICHUE B TIPUPOIE U
[IPUMEHEHUE aJIKaHOB;

— HeTpeie/bHbIE (AJIKEHBI, AJIKMHBI U aJIKaJUEeHbl) 1 apOMaTU4YECKHUE YIIIEBOAOPObl. 'opeHne aneTuineHa Kak
MCTOYHUK BBICOKOTEMIIEPATYPHOTO TJIAMEHU JIJIsl CBAPKHU U PE3KH METAJNIOB

— KHCIIOPOJICOAEPIKAIINE COSTUHEHUS (CITUPTHI U (PEHOIIbI, KApOOHOBBIE KUCIOTHI M 3(UPHI, aTbIETUIBI H Ke-
TOHBI, )KUPBI, YII1eBobl). [IpakTHyeckoe npuMeHeHHe STHIICHTIIMKOIS, MnieprHa, penona. [lpumenenue

(bopmanbaeruna, aneTanbAaerhia, YKCyCHOM KHCIOThHl. Mblila KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT.
Morolue cBOiicTBa MBLIa
— a30TCOAEpIKaIINe COSTUHEHUS (aAMUHBI 1 aMUHOKHCIIOTHI, O€JIKH). BRICOKOMOIIEKYIsSipHbIE COCTUHEHNUS
(cuHTEeTHYECKHE U OMOJIOTHYECKH-aKTUBHBIE). MOHOMED, MONIUMEp, CTPYKTYpHOE 3BeHO. [lonumepuzanus
ATHJIEHA KaK OCHOBHOE HAIIPaBJIEHHUE €r0 UCIIOJIb30BaHUS.

['eHeTnyeckas CBSI3b MEXAy KJIacCaMH OpPraHMYECKUX COCTUHEHHM

IIpakTH4yeckoe 3ansaTue 7.

CBOIiCTBa OPraHMYECKUX COCTMHEHUN OT/ACIBbHBIX KIAaCCOB (TPUBHUANIbHAS U MEXKIyHApOIHAsT HOMEHKIIATYpa,
XHUMHUYECKHE CBOICTBA, CIIOCOOBI MOMyUeHUs): TpeiesibHbIe (ATKaHbl U [UKJIOANKaHbl), HETIpeAeTbHbIC (aJIKe-
HBI, ATIKWHBI ¥ aJIKQJMEHBI) M apOMaTHYECKHE YTIEBOAOPOIbI, CTUPTHI U PEHOIIbI, KapOOHOBBIE KUCIOTHI U
AUpDI, aNbAeTU bl U KETOHBI, AMUHBI 1 aMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE COeIMHEHUS. 3aJaHusI Ha
COCTAaBJICHHUEC ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ C Y4aCTUEM OPraHUYCCKHUX BCIICCTB HA OCHOBAHWH UX COCTa-
Ba U CTPOCHHUS

CocTaBiieHre CXeM peakiuil (B TOM YKCJIe MO MPEeAJIOAKEHHBIM IIETIOYKaM MPEBPaIEHUH ), XapaKTePU3YIOIIHNX
XHUMHUYECKHE CBOMCTBA OPraHUYECKUX COCTMHEHUI OTAENbHBIX KJIACCOB, CIOCOOBI UX MOyYeHHUs U Ha3BaHUE

OpraHU4eCKUX COCIMHEHHUN 110 TPUBUAIBHOW WJIM MEXIYHAPOAHON CUCTEMAaTHYECKOM HOMEHKIIAType.
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PeleHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA OPraHUYECKUX COCIMHEHUN OT-
NICJIBHBIX KJIACCOB

IIpakTH4eckoe 3ansiTHE 8.

JlaGopaTopHas pabota “IIpeBpalieHus OpraHMYECKUX BEIIESCTB MPU HAarpEeBaHHUH'".

[TomyueHue >THIIEHA U U3yUYEHHUE €ro CBOUCTB. MoennpoBaHrue MOJIEKYJI U XUMUYECKUX MTPEBPAIlleHU HA
[IpyMepe 3TaHa, STUJICHA, alleTHIICHA U JIp.

Tema 4.3.

W nentuduxarms
OpPTaHUYECKUX Be-
[ECTB, NX 3HAUYECHHUE
U IPUMCHEHHUE B
OBITOBOI M TIPOM3-
BOJICTBCHHOH 1es-
TETHLHOCTH YEJIOBEKa

Conep:xanue y4e0HOro MaTepuaJa:

B ToM uncie CCMMHAPCKUX U MPAKTHYCCKHUX 3aHATHH

(@)}

CemuHapckoe 3ansitue 14-15.

bruooprannueckue coenuHenus. [lpumenenue u 6nonorundyeckas poib yriaeBogoB. OKUCIEHHE YTIeBOI0B —
MICTOYHUK YHEPIUHU )KUBBIX OpraHu3MoB. O01acT NpUMEHEHUsI aMMHOKHUCIOT. [IpeBpalienns 6eIKkoB MUy B
opranusme. buonornueckue ¢pynkunu 6enkoB. buonornueckue GyHKIuM XupoB. Posb opranndeckoi Xumun
B PEIICHUH TPOOJIEM MUIIEBOM 0€301MacCHOCTH

Posb OpraHnuecKoi XMMUU B PEIIEHUH MTPOOJIEM SHEPreTHYeCKOl 0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, CO-
3JaHUM HOBBIX MaT€pPHAJIOB, HOBBIX MICTOUHUKOB SHEPIHH (aJIbTEpHATUBHBIE HCTOYHUKHU SHEeprun). OnacHoCTh
BO3/ICIICTBUS HA KUBbIE OPraHU3Mbl OPraHUYECKHUX BELIECTB OTAEIBHBIX KIaccoB (YIJIEBOJOPOIbl, CIIUPTHI,
(eHOIIBI, XJIOPOPraHNYECKNE IIPOU3BOJHBIE, albIETUIbI U JIP.), CMBICH ITOKAa3aTes MPEeAeIbHO OIyCTUMON
KOHLIEHTPALIUH.

I[IpakTn4yeckoe 3ausiTue 9.

JlaboparopHas padota: “MneHTUUKAINS OPTAaHHYECKUX COSAMHCHUN OT/ICTBHBIX KJIACCOB”™

M neHTudUKaIms OpraHnYeCKUX COSIMHEHHUI OTICNIbHBIX KJIACCOB (Ha MPUMEpE aJIbJICTHI0B, KpaxMaia, yK-
CYCHOU KHCJIOTBI, OCJIKOB | T.II.) C UCIIOJIb30BAHUEM UX (PH3HKO-XUMHUYECKUX CBOMCTB U XapaKTEPHBIX Kade-
CTBCHHBIX peakiuii. JleHaTypanus Oeika npu HarpeBaHuu. LIBeTHbIe peaknuu O0einkoB. Bo3HUKHOBEHUE aHa-
VIMTUYCCKOI'0 CUIrHajIa ¢ TOYKU 3PCHUA XUMHUYCCKUX IMMPOLECCCOB ITPU MMPOTCKAHUN KaueCTBECHHOU pcakuuu,
03BOJISIONICH MIICHTH(OUIIUPOBATH MPEUIOKEHHBIC OPTaHMYECKUE BEIIESCTBA

Pasznen 5. Kunetnueckue u TCPMOAMHAMHUYCCKHUEC 3AKOHOMEPHOCTHU NMPOTEKAHUA XUMHYCCKHUX peammﬁ

4/4

Tema 5.1. CkopocTb
XUMHUYECKUX
[pEaKIUA.
XUMHUYECKOE PaBHO-
Becue

Conep:kaHue y4eOHOT0 MaTepuaJia:

B TOM 4Hc/ie CeMHHAPCKUX H NPAKTHYECKUX 3aHATHI

CemuHnapckoe 3ansatue 16.

CKOpOCTb peaKiny, e 3aBUCHMOCTh OT Pa3IMYHbBIX (PaKTOPOB: MPHUPOBI PEATUPYIOIINX BEIIECTB, KOHIICH
Tpaly pearupyroInX BEIIECTB, TEMIICPATYPhI U TUIOIIAIA PEAKIIMOHHON MOBEPXHOCTH. TeIuIoBbIe Y3 PEKThI
XMUMHUUYECKUX peaknuil. JK30- U SHAOTEPMUYECKHUE, PEAKIIHH.

OOpaTuMOCTh peakiuil. XMMHUECKOe PABHOBECHE U €T0 CMEISHHE MO ICHCTBHEM PA3ITUUHBIX (aKTOPOB

NSRS R N
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(KOHIIEHTpALIMS PEareéHTOB WM NPOAYKTOB PEaKIUH, JABICHHUE, TEMIIEPATypa) UIsl CO3AaHUSI ONTUMAIIbHBIX
YCIIOBUM MpOoTeKaHus XumMudeckux npoueccos. [Tpunnun Jle [llatense.

IIpakTyeckoe 3ansaTue 10.

Perienre nmpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUK Ha aHaau3 (paKTOPOB, BIMSIONIMX HA U3MEHEHUE CKOPOCTH
XUMHYECKON peaKIu, B T.4. C MO3UIIMH IKOJIOTUIECKH IIeJIECO00Pa3HOr0 MOBEICHUS B OBITY U TPYIOBOM €5
TEJIbHOCTH B LIEJISAX COXPAHEHUS CBOETO 3JI0POBbS U OKPYKAIOIIECH IPUPOTHON CPEIbI.

Pelienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHUil HAa mpuMeHeHue npuHuumna Jle-Illarense 1 HaX0XKICHUS
HaIlpaBJICHUSI CMEIICHHUSI PAaBHOBECHUS XMMHYECKOW PEaklMyd M aHaiu3 (aKTOPOB, BIUSIOMIUX HAa CMEIICHHE
XHMHUYECKOI0 PABHOBECHSI

Paznen 6. PacTtBopbl

Tema 6.1.

Conep:xaHue y4eOHOIro MaTepHaJia:

[lousaTue o pPacTBO-

B TOM unc/ie CEeMUHAPCKUX M MPAKTHYECKUX 3aHATHI

pax

Cemunapckoe 3ansatue 17.

PactBOopenune kak pusuko-xumudeckuil mpouecc. PactBopel. CriocoObl MPUTOTOBIIEHUSI pacTBOPOB. PacTBoA
puMocTb. MaccoBasi 1011 pacTBOpEHHOro BenlecTBa. CMBICI MOKa3aTess MPEAEIbHO AOIMYCTUMOM KOHIEHA
TPaLUU U €r0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTMYECKON 0€30IacCHOCTH.

[TpaBuiIa 5KOJIOTMYECKH 1eNIecO00pa3HOro MOBEACHUS B OBITY U TPYJOBOI JIEATEIBHOCTH B LIEISIX COXpaHe-
HUSI CBOETO 3/I0POBBbS M OKPY’KaIOLIeH MPUPOJHON Cpeibl; OMacCHOCTh BO3JACHCTBUS HA KUBBIE OPraHU3MBbI
OIIpEIETIEHHBIX BEIIECTB.

Pemenrie npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3a/laHUN Ha PacTBOPBI, HMCIOJIb3yeMble B OBITOBOW U
[TPOU3BOJCTBEHHON JESITEIbHOCTH YEJIOBEKA

NN

Tema 6.2. Uccneno-
BaHUE CBOIWCTB pac-
TBOPOB

Conep:kaHue y4eOHOT0 MaTepHuaJia:

N

B ToM uncie CECMUHAPCKHUX U NPAKTHYICCKHX 3aHATHH

~

CemuHapckoe 3ansitue 18.

JlaboparopHast paboTa «[IpuroroBieHre pacTBOPOBY.

[TpurotoBneHne pacTBOPOB 3aJaHHOW (MaccoBOW, %) KOHIEHTpamuu (C TMPaKTHKO-OPHUCHTUPOBAHHBIMH
BOIIPOCAMH) U ONPEJICIICHIE CPEJIbl BOIHBIX PACTBOPOB.

PerieHue 3a/1a4 Ha MPUTOTOBJICHUE PACTBOPOB

CemuHapckoe 3ansaTue 19.
KoHTpospHas paboTa.

Pa3jien 7. Xumusi B ObITY U IPOU3BOJACTBEHHOI /1eATEJILHOCTH YeJI0BEKa

n

Tema 7.1. Xumus B
OBITY U IPOU3BO/I-

Conep:xkaHue y4eOHOT0 MaTepuasa:

N

B ToM uuncie CEMMHAPCKUX U MIPAKTHYCCKHUX 3aHATHH
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CTBEHHOH JIEATEILHO
CTH YeJI0OBEKa

Cemunapckoe 3ansatue 20.

Hogeiimure 10CcTHXEHNUS XUMUUECKON HAYKH U XMMHUYECKOH TexHoJoruu. Poiabs XxuMuun B o0ecrieueHnu 3Ko-
TTOTMYECKON, SHEPreTUYECKON U MHUIIEeBOI 0€30MacHOCTH, pa3BUTHH MeAULUHBI. [IpaBuiia moucka u aHamu3a
XUMHUYECKON MHPOPMAIMK U3 PAa3TUYHbIX HCTOYHUKOB (Hay4YHas U yueOHO-Hay4yHas JIMTEpaTypa, CpeacTBa
MaccoBol uHbopMaIum, cetb HTepHET).

Cemunapckoe 3ansitue 21.

[Towck u aHAU3 KEMCOB O MPUMEHEHIN XUMUYECKUX BEIIECTB U TEXHOJIOTUH ¢ yueToM Oymytiei mpodeccro-
HAaJbHOM JEATENBHOCTH MO TEMaM: Ba)KHEMILINE CTPOUTENIbHBIE MAaTEpHUAIIbl, KOHCTPYKIIMOHHBIE MaTEPUAJIbI,
KpAaCKH, CTEKJIO, KEpaMUKa, MaTepUaibl Uil SJEKTPOHUKHA, HAHOMATEpUAJIbl, TEKCTUJIbHBIE BOJOKHA, UCTOY-
HUKW SHEPTUH, OPraHUYeCKHe U MUHEPAJIbHbIEC y100peHUs, IEKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMHUSI.

3amuTa: [IpencraBiieHue pe3yabTaToOB PEIICHUS] KEHCOB B (JopMe MUHH-JIOKJIA]IA C MPE3ECHTAINCH

NuanBuIyaJIbHBIA NPOEKT

2

HpOMe)KyTO‘lHaﬂ aTrecraunus.

g depeHupo-
BAHHLIN 3a4eT

Bcero:
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3. YCJIOBHS PEAJIM3AIIMNA PABOYEHN ITPOI'PAMMBI YYEBHOI'O
MNPEJMETA

3.1. Jlna peanu3anuy MporpamMMbl YUEOHOW TUCIUTUIMHBI JTOJDKHBI OBITH
MPELYCMOTPEHBI CIEAYIOIINE CIIEHUaIbHbIE TOMEIECHUS:

KabuHer  «coumaabHO-3KOHOMUYECKHUX  JUCLUUIUIMH»,  OCHAIICHHBIN
o0opynoBaHueM: paboyee MECTO AJIsS IpenoaaBaTessi, KOMIbIOTEP, paboune MecTa
JUISL CTY/IEHTOB, MOHOOJIOK (MUKpPOGOH, Kamepa), MPOEKTOp, MarHUTHO-MapKepHas
7ocka, 6ecripoBoaHasi cetb Wi-fi.

JlaGopaTopusi, OcHallleHHas OOOpYyJOBaHMEM i MPOBEACHUS 3aHSATHUM:
MEH3YPKH, MUIETKU-KAMEIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyMbl, MPEIMETHBIC
Y TIOKPOBHBIE CTEKJIA, IUIAHIIETHI JIJIsl KaleJbHBIX peakiui, GuibTpoBasibHas Oy-
Mara, MPOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3UHOBBIE MPOOKH, (OHAPUKH, Ha-
O0Op pEaKTHWBOB, CTEKISIHHBIC MAJOYKH, IITATUBBI IS TPOOUPOK; MEpHBIC ITH-
JIMHJIPbI, BOPOHKH CTEKJISIHHBIE, BOPOHKHU JeiuTeNbHble muuHapudeckue (50-100
MJI), CTYIIKA C TECTUKOM, (paphopoBble YalllKH, TUHIETHI, QUIBTPbI OyMakHbIE,
BaTa, MapJis, 4YaCOBBIE CTEKJIA, ANEKTPOIUIUTKH, JTA0OPATOPHBIE IITATUBBI, COIUPTO-
BbI€ TOPEJIKH, CIIMYKHU, IPUOOP I MOJTYyYEHHUs ra30B (WM MPOOHUpKa C Ta300TBO/ -
HOI TpyOKOH), iep>KaTesn sl TPOOUPOK, CKISTHKU JIJISl XpaHEHUs pEaKTUBOB, pa3-
JATOYHbIC JTOTKU;, XUuMHueckue crakanbl (50, 100 u 200 mur); mmnarenu; MUHIETHI,
TUTEJIbHBIE IUIIIbI; CEKYHJIOMEPHI (TaiiMepsl), MepHble Tpooupku (Ha 10-20 mut) u
MepHbIie Koyiobl (25, 50, 100 u 200 M), BoasiHast 6aHs (MUJIM TEPMOCTAT), CTEKJISTH-
HbIE MAJIOYKH; KOHWYeCKHe KoJIObI st TuTpoBanus (50 u 100 Mi1); MHAMKATOPHBIE
MOJIOCKH JIJIs omipesiesieHust pH u crannapTHas MHIUKATOpHAS IIKala; YHUBEPCalb-
HBbIN wHaUKaTop; nuneTku Ha 1, 10, 50 ma (v mo3aropel Ha 1, 5 m 10 mu), Gro-
pPETKU JUTsl TUTPOBaHUs, MeAuImHckue mmpuibl Ha 100-150 M, maGopaTopHbie
W/WW aHATMUTHYECKHE BeChl, pH-MeTphl, CymmibHbIN mKad, u Ap. 1adbopaTopHOe
o0opyIOoBaHUE.

1.2. HudpopMmanuoHHOoe o0ecnieyeHHEe peaTu3alMu NPOrPaMMbl

1.2.1. OcHoBHas JuTEpaTypa

1. lNabpuensn, O. C. Xumus : 10-i1 kmacc (0a30BBIM ypOBEHB) :
yueonuk / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. — 5-e u3., cTep.
— Mocksa : IIpocsemienue, 2023. — 128 c. : un. - ISBN 978-5-09-107222-8. -
URL.: https://znanium.com/catalog/product/2089902 (mara oOparieHus:
22.08.2023). — Pexum noctyna: UHCTPYKIIMU 110 MOAKIIOYEHUIO U PA00TE C AJIEK-
TPOHHBIMU pecypcamu. — TeKCT : ANEeKTPOHHBIH.

2. [Ma6puensa, O. C. Xumus. 11 kimacc (6a30BbIil YpOBEHB) : yUeOHUK /
O. C. Tl'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — 5-¢ u3zd., crep. —
Mockaa : IIpocsemenue, 2023. — 127, [1] c. : un. - ISBN 978-5-09-103623-7. -
URL.: https://znanium.com/catalog/product/2089904 (mara oOpallleHus:

22.08.2023). — Pexxum noctyna: MHCTPYKIINK 10 MOIKIIYEHUIO U pab0Te C IIEK-
TPOHHBIMH PECYPCAMU. — TEKCT : AIIEKTPOHHBIN.
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https://msal.ru/structure/samostoyatelnye-otdely-sluzhby-i-drugie-podrazdeleniya/biblioteka/elektronnye-resursy/instruktsii-po-rabote-s-ebs/
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https://znanium.com/catalog/product/2089902

1.2.2. lonotHMTEIbHASA JTUTEPATYPa
Ackapona, JI. X. Xumus: YueoHoe nocodbme / Ackaposa JI.X., - 2-¢ usn., crep. -
MockBa :®munTta, 2018. - 80 c.: ISBN 978-5-9765-3542-8. - URL: https://
znanium.com/catalog/product/965487 (nmara ob6pamenusi: 22.08.2023). — Pexum

noctyna: MHCTPYKIMKU 10 MOJKIIYEHUI0 U paboTe ¢ IIEKTPOHHBIMU PECYypCamu.
— TekcT : 2IIEKTPOHHBIN.

1.
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

INPEJIMETA
Pe3yabTaTrhl 00yUueHust | Kputepumn onenku | MeToabl OLIEHKHU
YMenus:
- packpbIBaTh CMbICH nepuoanyeckoro 3akona J.U. | Tecmuposanue TectupoBanue;
Meneneena u JEMOHCTPUPOBATH ero | OneHKka «OTJIMYHO» | KOHTPOJIbHAs paboTa
CHUCTEMaTU3UPYIOULYIO, OOBSCHUTEIIbHYIO u | - 85 mo 100 GamtoB; | mo Teme

MIPOTHOCTUYECKYIO (DYHKIINY;

- XapaKTEpHU30BaTh 3JIEKTPOHHOE CTPOECHUE aTOMOB
XUMHUYECKUX 3JeMeHToB 1 - 4  nepuoaos
[leproauueckoil cucTeEMbl XUMUYECKUX JIEMEHTOB
J.W. MenneneeBa, ucnosib3ys nousrtus "s-, p-, d-
3JICKTPOHHBIE opburanu", "IHEpreTUYecKue
ypOBHH", OOBSACHATH 3aKOHOMEPHOCTH H3MECHCHUS
CBOMCTB XMMHMUYECKUX JJIEMEHTOB U X COEAMHEHUN
o nepuojiaMm U rpynmnam I[lepuoguyeckoil cucTemsl
XUMHYECKUX d1eMeHTOoB J[.M. MeHaeneeBa;

- BBIABJIAATH XAPAKTCPHBIC IIPHU3HAKHU HOHSITI/II\/'I,
YCTaHAaBJIMBATb HX B3aMMOCBA3b, MCIIOJIB30BATh
COOTBCTCTBYIOIIIHEC IIOHATHA npu OIIMCaHUU
HCOPraHNYCCKUX BCIUICCTB U UX npeBpameHHﬁ;

- IUTAaHUPOBAaTb ®  BBIMOJHATH  XUMHUYECKHUM
IKCIIEPUMEHT (Pa3lioKeHHe MepOoKCcHIa BOJAOPOa B
MIPUCYTCTBUHM KaTajlu3aTopa, OIpPENEICHUE Cpe.bl
pPacTBOPOB BEUIECTB C MOMOIIbIO YHUBEPCAIBLHOTO
WHIWKATOpa, BJIMSHHUE pa3IWYHBIX (HAKTOPOB Ha
CKOpPOCTb XMMUYECKOM PEaKLUU, PEaKUU UOHHOTO
oOMeHa, Ka4yeCTBEHHBIE peakIuu Ha Cyibdar-,
KapOOHAT- U XJIOPUJI-aHUOHBI, HA KATHOH aMMOHHSI,
pelieHnue HKCIEPUMEHTAIbHBIX 3aJad [0 TeMaM
"Metamne" u "Hemeramnel") B COOTBETCTBUHU C
MpaBUIaMu TEXHUKH 0€30macHOCTH npu
oOpallleHuu C BeIIeCTBAMU U JIaDOpaTOPHBIM
00opy10BaHuEM, MIPEICTABIISTH pe3yiabTaThl
XUMHUYECKOTO OJKCIEpUMEHTa B (QopMe 3amucH

YPAaBHEHUH  COOTBETCTBYIOLIUMX  pEAKUUHd U
¢opMynMpoBaTh  BBIBOJBI HAa  OCHOBE  3THX
pe3yJIbTaTOB;

- BBIABJIATh XapaKTEpHbIC IIPU3HAKU IOHSTHIA,
YCTaHaBJIMBATh MX B3aWMOCBS3b, HCIIOJIb30BAThH
COOTBCTCTBYIOIIIHE IIOHATHUA npu OIINCAaHNHN
COCTaBa, CTPOEHUS Y NPEBPALIEHUN OPraHUYECKHUX
COCIMHCHHIA;

OLICHKA «XOPOLIO0» —
oT 64 1o 84 6aos;
OLICHKa  «Yy/OBJie-
TBOPHUTEJIBHO» — OT
50 go 63;

OIICHKA «HEey0BJIe-
TBOPHUTEJIbHO» —
MeHee 50 OamioB

BeinonHenue mpak-
TUYECKUX paboT
JuddepenunpoBan-
HBII 3a4€T: OLICHKA
OTBETOB Ha BOIMPOCHI
OmIIeTOB
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- XapaKTEePU30BaTh (oTMCHIBATD) oOmue
XUMHUYECKHE CBOMCTBA HCOPTraHNYCCKUX BCIICCTB
Pa3IMYHBIX KJIACCOB, MOJITBEPKIaTh
CYIIECTBOBAHHE TCHETUYECKOM CBS3U  MEKIY
HEOPraHMYECKUMU  BEIIECTBAMH C  IOMOIIBIO
ypaBHCHI/If/’I COOTBCTCTBYIOIIHUX XUMHUYECCKUX
pEeaKIHii;

- COCTaBJIATb YPABHEHHs PpEAKLUUN Pa3IUYHBIX
TUTOB, TIOJIHbIE M  COKPAILEHHBIE ypaBHEHUS
peakuuii HOHHOTO OOMEeHa, YYUTHIBAs YCIOBUS, MIPU
KOTOPBIX 3TH PEAKIMH UIYT 10 KOHIA;

- KiIaccupuIupoBaTh XUMHUYECKHE pEeaKUuu IO
pa3NUYHBIM ~ TpU3HAKaM  (YUCIy M COCTaBy
pearupyromux BeIIeCTB, TEIIoBOMY d3(deKTy
peakiyy, U3MEHEHHI0  CTENeHEeH  OKHCICHHSA
3JIEMEHTOB, OOpaTUMOCTH pEaKUUH, YYacTHIO
KaTajau3aTopa);

- OHIpCACIATL BAJICHTHOCTb W CTCIICHbL OKHCJICHHUA
XHUMHUYCCKUX 9JICMCHTOB B COCOAUMHECHUAX
Pas3sjindHoro CocCTtaBa, BHUJ XUMHYECKOM CBS3U

(KOoBaJICHTHAA, HMOHHas, MeTaJlInYecKast,
BOJOPO/IHAS) B COEIUHEHHUSIX, THI
KPUCTATMIECKON PEIIETKH KOHKPETHOTO BEIIeCTBA
(aTomHas, MOJIEKYJIIpHas, HOHHAs,

MeTaJlJIMuecKasi), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHUI;

- HUCHOJb30BAaTh XUMHUECKYIO CHUMBOJHUKY ISt
COCTaBJICHUSI MOJIEKYJSIPHBIX UM  CTPYKTYPHBIX
(pa3BepHyTOH, COKpAIlleHHON) bopmyn
OPraHWYECKUX BEIIECTB M yPAaBHEHHH XMMHYECKHX
peakiuii,  W3rOTaBIMBATH  MOJEIM  MOJIEKYI
OpPraHWYeCKHX BENIECTB IS WUIIOCTPAlMU  HUX
XMUMHUYECKOTO M MMPOCTPAHCTBEHHOTO CTPOCHUS;

- HCHOJIb30BAaThb XHUMHUUYCCKYIO CHUMBOJIUKY JJIA
coctaBiieHUs] (OpPMyJI BEIIECTB H ypaBHEHHU
XUMHUYECKUX peaKL{Hﬁ, CUCTCMATUYCCKYIO
Homenknarypy (IUPAC) u TpuBHanbHbIE HAa3BaHUS
OTJENbHBIX HEOPraHMYECKUX BELIECTB (yrapHbIH
ra3, yIJICKHCIBIH ra3, aMMHaK, TalleHas HW3BECTb,
HeramcHad MUW3BCCTh, IIMTbBCBAd COOAd, MIHUPUT U

ApyTHe);
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- yCTaHaBIWBATh MPUHAAICIKHOCTh HW3YYCHHBIX
OpPraHMYECKUX BEIIECTB 110 UX COCTaBY U CTPOEHUIO
K OMpeAeieHHOMY KJIacCy/TpyIie COeIUHECHHIA
(YryieBogopoapl, KHUCIOPOA M a30TcoeprKaliue
COCTUHEHUSI, BHICOKOMOJICKYJISIPHBIE COCIUHEHUS),
JaBaTh UM  Ha3BaHUA IO CHUCTEMAaTHYECKOM
Homenkinarype (IUPAC), a Ttaxxe mNpuBOIUTH
TpUBHAJIbHbIE Ha3BaHUS OTIEJIbHBIX OPraHUYECKUX
BEIIICCTB (aTuneH, MIPOTTUJICH, alleTHUJICH,
ATUJICHTIIUKOJIb, TIUIEpHUH, HEeHo, hopmManbaerus,
aleTanpAeTu]l, MYypaBbUHAs KHUCIOTA, YKCYCHas
KHCIIOTa,  OJICMHOBAasi  KHUCIIOTAa, CTE€apHUHOBAas
KHCIIOTA, TIIIOKO34, bpykro3a, Kpaxmar,
LIEJUTIOJI03a, TIUIUH);

- ompenensaTh BHUAbI XHUMHUYECKOH CBsS3H B
OpTraHUYCCKUX COCANHCHUAX (O,Z[I/IHapHI:Ie u
KpaTHBIE);

- INPUMEHATH IIOJIOXKEHHUS TEOPUU  CTPOCHUSA
oprannueckux BemiectB A.M. byrtnepoBa ans
OOBSICHEHHUS] 3aBUCUMOCTH CBOMCTB BEIECTB OT MX
COCTaBa U CTPOCHUS; 3aKOH COXPAHEHMSI MacChl
BELIECTB;

c(OpPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepHU30BaTh
COCTaB, CTpPOCHHE, (PU3MUECKHE W XHUMHUUYECKHE
CBOMCTBA THIMHMYHBIX MPEICTABUTENICH Pa3TUIHBIX
KJIaCCOB OPTraHWYECKHX BEIIeCTB (METaH, JTaH,
STWJICH, TMPONWJICH, aleTusieH, OyTraaueH-1,3,
MeTunoyTaaueH-1,3, OeH30/1, MeETaHoJ, 3TaHoI,
STUJICHTIIUKONb, TIUIEPUH, (EHON, aleTaabIeTu,
MypaBbUHasE W YKCYCHas KHCIOTBI, TJIIOKO3a,
Kpaxmall, [eJI0NI03a, aMUHOYKCYCHAsl KHCJIOTa),
WUTFOCTPUPOBATh TEHETHUYECKYIO CBSI3b  MEXIY
HUMU YpaBHEHUSMU COOTBETCTBYIOIIUX
XUMUYECKUX  PEAaKIUid ¢ HMCIOJb30BaHHEM

CTPYKTYPHBIX (OpPMYIT;

- XapaKTepuU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(dTh, MPUPOAHBINA Ta3, yTojb), CIOCOOBI
WX TepepadOTKH U TPAKTHYECKOE MPUMEHEHHE
MPOTYKTOB MepepaboOTKH;

- POBOJWUTH BBIYHCIECHHS IO XUMHUYECKUM
ypaBHEHUsM  (Maccel, 00OBeMa,  KOIWYECTBA
HCXOJIHOTO BEIECTBA WM NPOAYKTa PEaKUUU IO
M3BECTHBIM Macce, 00beMy, KOIMYECTBY OJTHOTO W3
WCXOJHBIX BEIIECTB WJIM MMPOIYKTOB PEAKIUN);
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- coOyofaTh TpaBwWia IMOJIb30BAHUA XMMHUYECKON
Mocyoil M J1abopaTopHBIM O0OpYAOBAaHHEM, a
TaKke MpaBWwia oOOpalleHWs C BEUNIECTBAMU B
COOTBETCTBHHM C WHCTPYKIMSAMHU IO BBITIOJTHEHUIO
1a00PAaTOPHBIX XUMUYECKUX OITBITOB;

- IUJIaHUPOBaTh M  BBINOJHATH  XUMHUYECKUN
SKCIEPUMEHT (npeBpaieHus OpraHUYeCcKUX
BEIIECTB MpPHU HArpeBaHUM, MOJyUYEHUE STUIIEHA U
W3y4Y€HUE €ro CBOWCTB, KAaY€CTBEHHBIC pEaAKIMU
OpPraHMYECKUX BEILIECTB, JACHATypalusi OelIKOB MpH
HarpeBaHWHW, I[[BETHbIC pEaKIUu OENKOB) B
COOTBETCTBHUH C MPaBUIAMH TEXHUKH 0€30MaCHOCTU
npu oOpallleHHH C BELIECTBAMHU U J1a0OPaTOPHBIM
o0opy0BaHuEM, MPEICTaBIATh pe3yNbTaThl
XUMHYECKOTO DJKCIEpUMEHTa B (QopMe 3amucH
YpaBHEHUH  COOTBETCTBYIOIIMX  pEaKUuil U
(dbopMynupoBaTh  BBIBOJBI Ha  OCHOBE  JTHUX
pe3yJIbTaTOB;

- KPUTHMYECKM  aHAJIM3UPOBAThb  XUMHUYECKYIO
uHpOpMaIHIO, MOJTy4aeMyto u3 pa3HbIX
HWCTOYHHKOB (CpelncTBa MaccoBOW HWH(MOpMaIuH,
WHTepHeT u npyrux);

- cobmoaaTh npaBuIia IKOJIOTUYECKU
11e7IeCO00Pa3HOTO TMOBENCHUS B OBITY W TPYIOBOMH
ACATCIIBHOCTHU B oesax COXPAaHCHUA CBOCTO
370pOBbSl W OKpPY)KAIOUIEH MPUPOJHON Cpeabl,
OCO3HaBaTh OIACHOCTh BO3ACHCTBHUS Ha KUBBIC

OpTraHU3MBbI oTpeieNIeHHBIX OpraHUYECKUX
BEIIECTB, IIOHMMas cMbica Tokazarens [IJIK
(mpenensHO JOTTY CTUMOM KOHIICHTpAIIUN),

MOSICHATh HAa TpHUMEpax CHOCOObl YMEHBIICHUS H
MPEAOTBPAIEHUsT WX BPEIHOTO BO3JCUCTBHUS Ha
OpraHu3M YeJIOBEKa;

- YCTaHaBJ'II/IBaTB HpI/IHaIIHC)KHOCTL
HEOPTaHMYECKHUX BEIIeCTB IO WX COCTaBy K
OTpEACNIECHHOMY  KJIAcCy/TpyIIe  COCOUHECHHIA
(IpocThle BeIIEeCTBAa - METaUIbBl W HEMETAJLIBI,
OKCH/BI, OCHOBaHHA, KHCJIOTHI, aM(bOTCpHBIe
TUAPOKCHIBI, COJIN);

-IIPOBOJAUTH pCaKuuu, MNOATBCPXKAAOIINC
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KauyeCTBEHHBIM COCTAB PA3JIMYHbIX HEOPraHUYECKUX
BEILECTB, PACIO3HABATh OIBITHBIM IIyTEM HWOHBI,
IIPUCYTCTBYIOIINE B BOJHBIX pacTBopax
HEOPraHUYECKHUX BEILECTB;

- pacKkpbIBaTh CYIIHOCTh OKHUCJIMTEIIFHO-
BOCCTAHOBHUTCIIBHBIX peaxunﬁ HOCpeI[CTBOM
COCTAaBJICHHS  DJIGKTPOHHOTO  OajlaHca  ATUX
peaKuuii;

- XapaKTepu30BaTh  XUMHUYECKHE  IPOLECCHI,
JeKallie B OCHOBE IMPOMBIIUICHHOTO MOTYYCHHUS
CepHO KHCTIOTHI, aMMHaKa, a  Takke
c(hOpMHUPOBAHHOCTh TPEJCTaBIEHUH 00 00mux
HAYYHBIX TPUHIMIIAX M YKOJOTHUECKUX MpolieMax
XHUMHAYECKOTO TIPOU3BOICTBA;

- TPOBOAMTH BBIUYUCIICHUS C HCIIOJIb30BAaHHEM
MOHATUSL "MaccoBasi J0Js BellecTBa B pacTBope',
OOBEMHBIX OTHOIICHUW Ta30B MPH XUMHYECKHX
peaKknusax, MacChl BCIICCTBA HIIN O6I>CMa ra3oB IIO
M3BECTHOMY KOJIMYECTBY BEIECTBA, MAacce WIH
00BEMY OJHOTO W3 YYaCTBYIOIIMX B peaKIuu
BEIIIECTB, TETUIOBOTO 3 (deKTa peakimy Ha OCHOBE
3aKOHOB COXpaHEHUs MacChl BEIIIECTB,
MIpEBpAILEHHs U COXPAaHEHUST YHEPTUH;

- OOBSACHATH  3aBUCUMOCTH  CKOPOCTH
XMMHUYECKON peakIu OT pa3iNyHbIX (DaKTOPOB;
XapakTep CMEHICHUS XUMHUYECKOTO paBHOBECUS B
3aBUCHUMOCTH OT BHEIITHETO BO3JEHCTBUS (TIPUHIIMII
Jle llatenne);

3HaHUs:

- 0 XHUMHUYECKON COCTaBISIOIIEH ECTECTBEHHO-
HAYYHOW KapTUHBI MUpA, POJIM XMMUU B TO3HAHUU
SIBJICHUW MPUPOABI, B (GOPMUPOBAHUU MBIIUICHUS H
KyJIbTypbl ~ JIMYHOCTH, €€  (YHKIHMOHAIbHOU
IPaMOTHOCTH,  HEOOXOMUMOW Il pelICHHS
MPAKTHYECKHUX 3a1a4 u HKOJIOTMYECKU
000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO H
MPUPOIHON Cpelie;

- CHCTEMBI XHUMHUYCCKUX 3HaHI/II71, KOTOpasa
BKJIIHOYAcCT:

OCHOBOTOJIAraro1ne MOHSITUS (XuMUYeCKHit
JJIEMEHT, aTOM, JJEKTPOHHAs 000JI0YKa aTroma,
MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTb,
XUMHUYECKass  CBS3b, CTPYKTypHas  dopmyna
(pa3BepHyTasi U COKpallleHHas), MOJIb, MOJSIpHAs
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Macca, MOJISIPHBIM 00BeM, YIJIEPOAHBIM CKemeT,
(yHKIMOHANbHAS TpPYyNNa, pPaguKall, H30MEpHs,
U30MEpbI, TIOMOJIOTHUYECKUM  psif, TOMOJIOIH,
YTIEBONOPOABI, KHCIOPOX M  a30TCOAEpIKaIIHe
COCIIMHEHMs, MOHOMEp, IOJMMEDP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHMS);

OCHOBOIIOJIAraroIue TOHSATHS (xumuueckui
JJIEMEHT, aTOM, HM30TOIM, S-, P-, d- SJEKTPOHHBIC
opOWTamTM  aToOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIPHBIH 00BeM, BaJICHTHOCT,
QJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHUCJICHHA,
XUMHAYECKass  CBs3b  (KOB&JICHTHAs,  HMOHHAsd,
METaJTU4ecKasi, BOJOPOJHAS), KPUCTAIUTHYSCKAS
peleTka, THUIBI XUMHYECKHX PEaKIHd, pPacTBOp,
OJICKTPOJINTHI, HEOJICKTPOJINTHI,
ANEKTPOIUTUYCCKAsT TUCCOIMAUS, OKHCIHTENb,
BOCCTaHOBHUTEIIb, CKOPOCTh XUMUYECKOW PEaKIIHH,
XUMHUYECKOE PAaBHOBECHE);

TEOPUH U 3aKOHBI (TEOpUS CTPOCHUS OPTraHUYECKUX
BemectB A.M. bByTiepoBa, 3aKOH COXpaHEHHS
MacChl BEILIECTB);

TEOPUH W 3aKOHBI (TEOPUS AJIEKTPOTUTHUCCKOMN
auccoumanuy, — nepuoaudeckut  3akon .M.
MenpeneeBa, 3aKOH COXPAaHEHHS MAacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPIHH IpHU
XUMHYECKHUX peakmusx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUU, MUPOBO33PEHUYECKHE
3HaHMWS, JIeKallie B  OCHOBE  ITOHMMAaHMS
NPUYUHHOCTY M CHUCTEMHOCTH  XUMHUYECKHUX
SIBJICHUH, (DAKTOJIOTMYECKUE CBEJICHUS O CBONCTBAX,
cocTaBe, MOJyYeHUU U 0€30MaCHOM HCIIOIh30BAHUH
BOKHEUINTUX HEOPTaHMYECKUX BEIICCTB B OBITY H
MPAKTUYECKOU JIEATEIbHOCTH YEJIOBEKA;

- 3aKOHOMEPHOCTH, CHMBOJINYECKHHN S3BIK XHUMUU,

- MHPOBO33PCHUYECKHE 3HAHMS, JISKAIINE B OCHOBE
MOHWMAHUS  TPUYUHHOCTH U CHCTEMHOCTH
XUMUYECKUX SIBJICHUH, (PAKTOJIOTHYECKUE CBEIACHUS
O CBOICTBax, COCTaBe, MOMyYEeHUU U Oe30MacHOM
HCIIOJIL30BaHUT BaKHEHIITNX OpraHUYECKUX
BEIIECTB B OBITY M TPAKTHYECKON IESITENHLHOCTU
YyeJIoBEKa;

- 00 OCHOBHBIX METO/JaX HAYYHOTO ITO3HAHWS,
HCIOJIb3YCMbIX B XHUMHUU IIPU NU3YUCHUH BCIICCTB U
XUMUYECKUX SIBJICHUW (HAONIOZCHUE, H3MEpEHUE,
OKCIICPUMCHT, MOIICHHpOBaHI/Ie), HUCIIOJIB30BaTh
CHCTEMHbBIE XHMHUYECKHE 3HAHWs JUISl TPUHSITHS

33




pGH_IeHI/Iﬁ B KOHKPCTHBIX XU3HCHHBIX CUTyalUAX,
CBA3aHHBIX C BEIICCTBAMH U UX ITPUMCHCHHUEM,
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