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OOmast xapaktepucTuka pabGouell mporpaMmbl 00II€00pa30BaATEIBHOM
JUACIUTUIMHBI « X UMUSI»

CrpykTypa u conepkanue 00meo0pa3zoBaTeIbHON TUCIUTLTAHBI « X UMHUS
YcnoBus peasinzaiuu o011eo0pa3oBaTeIbHON JUCITUTUTHHBI « X UMUST»
KoHTpons M oOlLieHKa pe3yabTaTOB OCBOEHMs 0011e00pa3oBaTebHOM
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1. OBIIASI XAPAKTEPUCTHKA PABOYEM ITPOT PAMMBI
OBIIIEOBPA30OBATEJIBHOU JUCHUILIAHBI «O/I, 12XUMMUSI»

1.1  MecTo IMCHMILIMHBI B CTPYKTYpPe OCHOBHOH Npo(ecCHOHAILHOH 00pa3oBaTe/IbHOM
NPOrpaMMblI

OOmieoOpa3zoBaTenbHast  TUCHMIUIMHA  «XHMHSD»  SIBISCTCS  O0S3aTENbHOW — YacThIO
o0mieo0pa3oBaTenpHOrO MUKIA oOpa3oBaTebHO mporpammbl CIIO Ha 6a3e OCHOBHOrO 00IIEro
oOpazoBanus ¢ nomydenueM COO c¢ ydgerom tpeboBanuit ®I'OC CIIO mns yKpymHEHHBIX TPYII
npodeccuit u cnenuanbHocTet YITIC 34.00.00 Cectpunckoe neno mo crenuaibrHocTu: 34.02.01
CecTtpuHCKOE J1eT10.

1.2  Ilesu U NJIAHHPYEMbIE PE3YJIbTATHI OCBOEHHS AHCIUIIHHDI:
1.2.1 Ileawn o6meodpa3zoBaTeIbHON JHCHHILTHHbBI

Llenp aucuMIUIMHbL «XUMUS». GOPMHUPOBAHUE Y CTYIEHTOB MPEACTABIEHHUS O XUMUIECKON
COCTaBJIAIOIIEH €CTECTBEHHOHAYYHON KApTUHBI MHpPa Kak OCHOBBI IPHHATHSA pEIIEHHN B
’KM3HEHHBIX M POU3BOICTBEHHBIX CUTYAIMSIX, OTBETCTBEHHOTO MOBEAEHHS B IPUPOIHOIM CpeJiE.

1.2.2 Tlnanumpyembie pe3yJbTaThl OCBOEHHUSI 0011e00pa30BaATEIbHONl JAUCHUILIMHBI B
coorBercTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

PabGouast mporpamma y4eOHOW IUCIMIUIMHBI HAaIpaBlieHa Ha pa3BUTHE OOMIMX W MPOodhecCHOHATbHbBIC
kommnereninu (OK, TIK)

OK 01. Bribupatp cmocoObl pemieHHs 3afad MpodecCHOHATBEHON IeITEILHOCTH IMPUMEHUTEBHO K
Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnosnw3oBaTh COBpPEMEHHBIC CPEACTBA IIOMCKA, aHAIM3a M HHTEpIpETalud HHPOpPMALUU, U
WH(OpMaIMOHHBIE TEXHOJIOTHH JIJIs BRITTOTHEHUS 3a/1a9 MTPO(eCCHOHAIBHON eI TeThHOCTH;

OK 04. DddexTrBHO B3aUMOICHCTBOBATE U PabOTaTh B KOJUICKTHBE U KOMAaH/IE;

OK 07. ConmeficTBOBaTh COXpAaHEHHUIO OKPYXAIOIMIEH CpeIbl, pecypcocOepekeHIIO, TPUMEHITh 3HAHUS 00
W3MEHEHUH KIIMMaTa, IPUHIIUITE OepEeKIUBOTO MPOU3BOJICTBA, 3PPEKTUBHO JCHCTBOBATh B YPE3BBIYAHHBIX
CUTYaIusX;

Kon U HauMeHoBanue | [lnanupyemble pe3y/bTaThl 0CBOEHHS THCIHUILINHBI

¢GopmMupyeMbIX KOMIIETEH Ui Oo61mue JucuunjMHapHbie
(nmpeaMeTHbIE)

OK 01. B qJacTH TPYAOBOTO | - BJIAJIETH CHUCTEMOU
BriOupate  crmocoObl  pemieHust | BOCIIMTaHUS: XUMUYECKUX 3HAHUM, KOTOpas
3a/1a4 PO eCCUOHAIBHON - TOTOBHOCTb K TpYAY, | BKIIOUAET: OCHOBOMOJATal0IINe
NESATETPHOCTH MPUMEHUTEIBHO K | OCO3HAHHE LIEHHOCTH | MOHATHSA (XuMHYCCKHIT
Pa3IMYHBIM KOHTEKCTaM MacTepCTBa, TPY10.J1t00ue; AJIEMEHT, aToM, »JJICKTPOHHAS
- TOTOBHOCTh K aKTHBHOH | 000j04Yka aroma, s-, p-, d-
IEeITEIbHOCTH AJIEKTPOHHBIC opburanu
TEXHOJIOTHYSCKOM H | aTOMOB, HOH, MOJIEKYJIa,
COIIMaNbHOM BaJICHTHOCTD,

HaIlpaBJIEHHOCTH, ANEKTPOOTPULATENBHOCTD,
CIIOCOOHOCTh MHUIIMHPOBATh, | CTETIEHb OKHCJICHMS,

CaMOCTOSITEJIbHO BBIMOJIHATE | MOJISIpHAs Macca, MOJISIPHBIN
TaKylo AEATEIbHOCTD; 00BbeM, YrJIepoIHBIH CKeJeT,
- MHTEpeC K pa3IM4YHbIM | QYHKIMOHAIbHAs rpyra,
chepam mpodecCHOHATBPHON | pajuKal, U30MEpHUs, U30MEPHI,
JESATEIBHOCTH,  OBJIAJICHUE | TOMOJIOTUYECKUI psan,
YHUBEPCAJIbHBIMU y4eOHBIMU | TOMOJIOTH, YIJIEBOJIOPOABI,

IJIaHUPOBATb n | XUMHYCCKas CBs3b, MOJIb,




IIO3HAaBaTCIbHBIMHU

JICUCTBUSIMU:

a) 0a3oBBIC  JIOTHYECKHE
JICUCTBUSA:

- CaMOCTOSITEIILHO
dopmynupoBath u
aKTyaJIM3HpOBaTh MPOOIEMY,
paccmaTpuBaTth ee
BCECTOPOHHE;

- yCTaHaBJIMBATh

CYIHCCTBGHHLIﬁ IMPpHU3HAK HUIJIN
OCHOBaHHA NIJid CpPaBHCHUA,

KJ1accuukanum u
00001eHN;

- OTIpeNeATh e
JIeITEILHOCTH, 3aJ1aBaTh

napaMeTpsl U KPUTEPHH WX
JIOCTYKEHMS;

BBISIBJISITH 3aKOHOMEPHOCTH H
MIPOTUBOPEUHS B
paccMaTpuBaeMbIX
SIBJICHUSX;

- BHOCHUTh KOPPEKTHBHI B
JIEeITEIBHOCTD, OLICHUBATh
COOTBETCTBHE  PE3y/IbTaTOB
[eJIsIM, OIICHMBATh  PHCKHU
MOCJIEACTBUI IEITECILHOCTH,
- pa3BHUBaTh KpeaTHBHOE
MBIIIUICHUE TIPH  PEIICHUHU
JKU3HEHHBIX TTPOOIIeM

0) 0a30BbIC
HCCIIEN0BATEILCKIE
NIEUCTBU:

- BIAJCTh HaBBIKAMHU
y4eOHO-HCCIeA0BATEIbCKOM
U TPOEKTHOW JEATEeIbHOCTH,

HaBBIKAMU paspernieHus
npobiem;

- BBISBIISITH MPUYHHHO-
CIICZICTBEHHBIC  CBSI3M W
aKTyaJlM3upoBaTh  3ajady,
BBIJIBUTaTh  TUIIOTE3y €€
peleHus, HAXOJUTh
apTyMEHTHI TUIS
JI0Ka3aTeNbCTBA CBOMX
YTBEPKACHUIA, 3a/1aBaTh
napaMeTpsl M KpUTEpHUH
peleHus;

- aHAU3UPOBATH
MOJTy4YeHHBIC B xoze
pelieHus 3a/1aun
pEe3yNbTaThI, KPUTHYECKH

KHCJIOPOA- U a30TCOJEpIKaIie
COEeIMHEHHUS, OMOJIOTHYECKHU
AKTUBHBIE BEIIECTBA
(yrmeBopl, Oenkn),
MOHOMED, HOJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC

COCIMHEHUS, KPHUCTATNICCKas
pelieTka, THUIBI XUMHUYECKHX
peakuuii (OKHCITUTENBHO-
BOCCTAaHOBHUTEJIbHBIC,  JK30-U
SHIOTEPMHUYECKUE,  pPEaKIuu
WOHHOTO O0OMeEHa), pacTBOp,
AIIEKTPOJIUTHI, HEIECKTPOIIUTHI,

JKUPBL,

AIIEKTPOJINTUYECKAS
JccoLnanus, OKHUCJIUTETD,
BOCCTaHOBUTEb, CKOPOCTb
XUMUYECKON peakuuu,
XUMUYECKOE paBHOBECHE),
TEOpUH U 3aKOHBI (Teopus
XUMHYECKOTO CTpOECHUS
OpraHUYeCcKUX BELIECTB
A.M. bytneposa, Teopust
AIEKTPOTUTUUECKON

JIUCCOIMAIIAN, TIEPUOINICCKUN
3akoH JI.11. MenzeieeBa, 3aKkOH
COXpaHEHUS Macchl),
3aKOHOMEPHOCTH,

CHMBOJIMYECKUN SI3BIK XHMUH,
(haKTOJIOTHUYECKHE CBEACHHUS O

CBOICTBAX, COCTaBe,
MOJIYyYeHUH W Oe30macHOM
WCIIOJIb30BAHMM  Ba)KHEHIIIHMX
HEOPraHUYeCKHX u

OpraHn4€CKuX BEIICCTB B 6BITy
u HpaKTHqCCKOﬁ JCATCIIbHOCTH
YCJIIOBCKA,

- YMETH BBIABJIIATH
XapaKTCPHBIC IMIPHU3HAKHU n
B3alMMOCBAIA3b N3YYCHHBIX
HOHHTHﬁ, IMPUMCHATDb
COOTBCTCTBYIOIINC IIOHATHUA
npu OnucCaHun CTpOCHUA H
CBOMCTB B3aMMOCBA3b
HN3YUCHHBIX HOHHTI/Iﬁ,
MNPUMCHATH COOTBCTCTBYIOILIUC
IOHATHA npu OIMMCaHHNH
CTPOCHUA u CBOMCTB
HCOPraHNYCCKUX u
OpraHn4YeCKux BCHICCTB U HX
HpeBpameHI/Iﬁ; BBIABJIIATH
B3aMMOCBA3b XUMHUYCCKUX

5




OILICHUBATh
JIOCTOBEPHOCT,
MPOTHO3UPOBATh HM3MCHCHHE
B HOBBIX YCIIOBHSIX;

- YMETh TEPEHOCHUTh 3HAHUS
B MO3HABATEIIBHYIO 5
IPAKTHYECKYIO obnactu
JKU3HEIEATEIbHOCTH;

- yMeTh WHTETPUPOBATH
3HAHUS u3 pa3HbIX
PEeIMETHBIX 00IacTei;
BBIIBATAaTh HOBEBIE  HIEH,
npeyiaraTh  OPUTHHAIBHBIC
1O IXO 1Bl 51 pelICHHS,
CIIOCOOHOCTH X
HCITOJIb30BAHUS B
MMO3HaBaTeILHOMI Hu
COIMAJIBHOM MPAKTUKE

Hux

3HAHUM C  TIOHATHAMH |
MPEACTABICHUSMU IPYrux
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh HCIIOJIb30BaTh
HAaMCHOBaHHUS XUMHYCCKUX
COCAVHEHUN MEXKIyHApOJIHOTO

COr03a TEOPETUYECKOMN 51
MPUKJIAJTHOMN XUMUH u
TpUBUAJIbHbBIE Ha3BaHHUI

BAKHEHNIINX BELIECTB (STHIIEH,
aleTuiIeH, TIULEepHH, (QEHOI,
dbopMmanbaerua, YKCyCHast
KHCJIOTa, TIMLKH, YrapHbIN ras,

VIJIGKUCIBIA ~ Ta3,  aMMUaK,
raiieHas W3BECTb, HEralieHas
U3BECTh, IMHThEBas CoJa U
JIPYTHX), COCTABIATH (POPMYIIbI
HEOPraHUYeCKUX U
OpraHUYeCcKUX BELIECTB,

YpaBHEHUS XHMHYCCKUAX
peakiuii, OOBSACHATH UX CMBICIT;
MOJATBEPXKJIATh  XapaKTEPHBIE
XUMHYECKHE CBOMCTBA BEISCTB
COOTBETCTBYIOIIUMU
OKCIIEPUMEHTAMH W 3alUCIMH
ypaBHEHUH XUMHYECKHAX
peaKkuuii;

- YMETh YCTaHABJIMBATh
MIPUHAJIKHOCT  M3yYEHHBIX
HEOPraHUYeCKHX u
OpPraHUYeCcKMX  BEIIECTB K
ONpe/IeJIEHHBIM  KJIaccaM |
rpymnmnam COCIMHECHUM,
XapaKTEepPU30BaTh MX COCTaB M
BayKHEHIIIIE CBOMCTBA;
OTIPENICIIATh BUIbI XUMHYECKHX
cBsi3ell (KOBaJeHTHAsl, MOHHAs,
MeTaJUIM4ecKas, BOJOPOIHAs),
THIIBI KPUCTAJUTHYECKHUX
pEIIETOK BEILIECTB;
KJaccu(puImpoBaTh
XUMHUYECKUE PEAKIINH;

- chopMHUpoOBaTh
MPEJICTABICHUS: O XUMHYECKON
COCTAaBIISIIOIIEN
€CTECTBEHHOHAYYHOW KapTHHBI
MUpa, POJIU XUMUU B MO3HAHUU

SIBIICHUN PUPOIBI, B
(GbOopMHUpPOBaHUN MBIIICHUS U
KyJbTYpbl ~ JIMYHOCTH, ee
(bYHKIIMOHATIBLHOM




HE00X0IUMOM
MPAKTHYIECKUX
9KOJIOTHYECKH
00OCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3JI0POBBIO u
MPUPOJHON CpeJE;

- YMETH IIPOBOJUTEL PACUETHI 10

IrPaMOTHOCTH,
Ul peleHus
3a1a4 u

XUMA4YeckuM  popmynam  H
YpaBHEHUSAM XUMHYECKUX
peakuuMid ¢ UCIOJIb30BaHUEM
buznIecKux BEJIMYMH,
XapaKTEepU3YIOLINX BEIECTBa C
KOJIMYECTBEHHOMN CTOPOHBIL:
Maccel, o0bema (HOpMaJbHbIE
YCIIOBHSI) Ta30B, KOJUYECTBA
BEIIECTBA; HCIIOJIb30BaTh
CUCTEMHbIE XUMHYECKHE
3HAHUS JUTSE TIPHHSATHUS
perieHuin B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX,
CBSA3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHHEM
OK 02. B obmactu [EHHOCTH | - yMeTh  IUIAHUPOBaTh |
Hcnons3oBath COBPEMEHHBIE | HAYYHOT'O MO3HAHUS: BBINOJIHATh XUMUYECKUN
CpeAcTBa IOMCKa, aHauu3a H |- C(OPMHUPOBAHHOCTD | SKCIIEPUMEHT  (TIpeBpallleHus
UHTEepHpeTaluy HHGOPMALMU U | MUPOBO33PEHUS, OPraHWYECKHUX BELIECTB IpH
MH(GOPMALIMOHHBIE  TEXHOJIOIMH | COOTBETCTBYIOILETO HarpeBaHMH, HOJIy4eHHUE
IS BBITIOJTHEHUS 3aJja4 | COBpEMEHHOMY YPOBHIO | OTHJIEHA W  HU3y4EHHE €ro
npodhecCHoHaTBHOM pa3BUTHS HAaYKH U | CBOWCTB, KaueCTBECHHbIEC
JeATebHOCTH OOIIECTBEHHOM  IPAKTUKH, | PeaKLuu Ha aJIbJIETUIbI,
OCHOBaHHOTO Ha JMaJIOre | Kpaxmaj, YKCYCHYIO KHUCIOTY;
KYJIbTYp, CIIOCOOCTBYIOLIETO | AeHaTypauusi  O€JKOB  Ipu
OCO3HAHMIO CBOEr0 MecTa B | HarpeBaHUH, I[BETHbIE
HOJIMKYIbTYPHOM MUpE; | peakuuu  OelIKOB; MPOBOJUTH
COBEpILIEHCTBOBAHHE peakuud HOHHOrO  OOMeHa,
A3BIKOBOM W 4YMUTATENBCKOW | ONpEAEssITh CpeAy  BOJHBIX
KyJIbTYpbl ~ Kak  CpeJCTBa | pacTBOPOB, KayeCTBEHHbIE
B3aUMOJICHCTBUS MEX]Y | peakuuu Ha cynbdar-,
JIOBMU U TO3HAHUS MUPA; | KapOOHAT- M XJIOPUI-AHUOHBI,
0CO3HaHME LIEHHOCTH | HA KaTHOH aMMOHMS;, pelaTh
Hay4HOH JEATENbHOCTH | SKCIIEPUMEHTAJIbHBIE 3aJauH 110
FOTOBHOCTh  OCYIIECTBJISThH | TEMam "Mertanibr" u
IIPOEKTHYIO u | "Hemeramnbl") B COOTBETCTBUU
HCCIIEIOBATEIILCKYIO c IIpaBUJIaMU TEXHUKHU
JESITEIbHOCTD 0e30macHOCTH MpHU OOpaleHun
WHAMBUAYAJIbHO U B TpYIIE | C BELIECTBAMU "
OBJIaJICHE YHUBEPCAJIbHBIMU | JJA0OPATOPHBIM
y4EOHBIMU 00opy0BaHUEM; TPEACTaBIATh
II03HABATEJIbHBIMU pE3yabTaTh XMMHYECKOTO
JNENUCTBUAMMU: HKCIIEpUMEHTa B (hopMe 3aIUCH

B) paboTa ¢ uHpopmMarueit:
- BJIAJICTh HaBBIKAMHU

YPaBHEHUI COOTBETCTBYIOIIHUX
peakuuii U GopMyaHpOBaAThH

7




NoJydeHus: MHPOpManuud U3
HUCTOYHUKOB DPAa3HbIX THIIOB,

CaMOCTOSITEIIbHO
OCYILIECTBIISATh TIOUCK,
aHAJIN3, CHCTEMATU3ALUI0 U
UHTEPIIpETALINIO

uHpOpMaUU Pa3IMIHBIX
BU/JIOB U bopm
pEJICTaBICHUS

- CO3/1aBaTh TEKCTHI B
pa3nmuuHBIX  Qopmarax ¢
y4eToOM Ha3HAYCHUS
uHpopMaruu W 1EJIEBOM
ayAUuTOPHH, BBIOMpast
ONTHUMAJIbHYIO bopmy
IpeJICTaBICHUS "
BU3YaJIN3allly;

- OLIEHUBATh JOCTOBEPHOCTB,
JETUTUMHOCTh MH(pOpMaLuy,
€€ COOTBETCTBHE ITPABOBBIM

u MOPATBHO-ATHYECKUM
HOpMawMm;

- UCIOJb30BaTh CpeacTBa
nH(})OpPMaITMOHHBIX u
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHM B pEUICHUH
KOTHUTHUBHBIX,
KOMMYHHUKaTUBHBIX u

OpraHW3aIlMOHHBIX 3a/lad C

BBIBOJBl HA OCHOBE 3THX
pe3yIbTaTOB;

- YMETh aHaAJM3UPOBATh
XUMHYECKYI0  HH(OpMAIHIO,
NOJy4aeMyl0 U3 Pa3HbIX
HUCTOYHHKOB (cpencts

MaccoBoil wuH(pOpMaIMH, CeTh
WuTepHer u apyrue);

- BJIA/IETh OCHOBHBIMHU
METO/IaM{ HAy4YHOI'O ITO3HaHUS
BELIECTB u XUMUYECKUAX
SIBJICHU I (mabmroneHue,
U3MEepeHue, 9KCIIEPUMEHT,
MOJICTMPOBAHNUE); YMETh
IIPOBOJMTD pacueTsl o
XUMHYECKUM  QopMmynamM U
YpaBHEHUSAM XUMHAYECKHX
peakuuMii ¢ UCIHOJIb30BaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTEepU3YIOIINX BEIeCTBa C
KOJIMYECTBEHHOMN CTOPOHBIL:
Maccel, oObeMa HOpMaJbHbIE
YCIIOBHSI) Ta30B, KOJUYECTBA
BEIIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XUMHYECKHE
3HAHUS JUTSE NPUHATUS
peleHuit B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C BEIIECTBAMH U HX

coOmoeHneM  TpeOOBaHUH | MPUMEHEHHEM

SPrOHOMUKH, TEXHUKH

0e30MacHOCTH, TUTHEHBL,

pecypcocOepeKeHusl,

OPaBOBBIX U ITUYECKHUX

HOPM, HOpM

nHpOpMaITMOHHON

0€e30I1aCHOCTH;

- BJIQ/IETh HaBbIKaMU

pacro3HaBaHWsl W 3alUTHI

nHpopmaruy,

nH(pOpMaIMOHHOM

0€30MacHOCTH JTUYHOCTH;
OK 04. - TOTOBHOCTH K |- yMETb IUIAaHUPOBaTb H
O¢ddexTrBHO B3aUMOAEHCTBOBATH | CAMOPA3BUTHIO, BBHITIONTHSATH XUMHYECKUN
U paboTaTh B KOJUIGKTHBE U | CAMOCTOSATEIHHOCTH U | DKCIIEpUMEHT  (TpeBpaleHus
KOMaH/Ie CaMOOIIpeIeTICHHIO; OpraHMYeCKUX BEHIeCTB MpHU

OBnaneHue HaBBIKAMU | HarpEBaHUH, MOJTy4YeHHE

yueOHO- UCCIIeIOBATENILCKOM, | OTUJIEHA M HM3Y4YEHHE  €ro

IPOEKTHOM M COLMAIBHOW | CBOMCTB, Ka4eCTBEHHBIE

NEeSITeIbHOCTH; peaxiuu Ha aJbJICTU]IbI,

OBagenue
YHUBEPCAIbHBIMU

KpaxMaj, YKCYCHYIO KHUCIOTY;
JieHaTypauus  O€JIKOB  IpH
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KOMMYHHUKATHBHBIMU
JICUCTBUSMU:

0) COBMeECTHas
JeSITEIbHOCTD:

- MOHMMATh M HCIOJIb30BaTh
MPEUMYIIECTBA KOMAHIHOM U
WHIUBUIYAILHON pabOTHI;

- NPUHUMATH enu
COBMECTHOM ACATEIBHOCTH,
OpPraHu30BBIBAThH "
KOOPJAUHHUPOBATH  JICUCTBUS
o ee JOCTHKEHHIO:
COCTaBJIATh ILIAH JICHCTBHIA,
pacrpeienaTb pojiau C y9ieTOM
MHEHHU Y4aCTHUKOB
00CyXJaTh pe3yNbTaThl
COBMECTHOM pabOThI;

- KOOPJIMHUPOBATH "
BBIITOJIHATH paboty B
YCIIOBHSIX peanpHOTO,
BUPTYaJIbHOTO "
KOMOMHUPOBAHHOTO
B3aMOJICHCTBUS;
OCYILIECTBIISITh  MO3UTHUBHOE
CTpaTeruyeckoe MoBeCHUE B
Pa3IUYHBIX CUTYaIUsX,
IPOSBISATE  TBOPYECTBO U
BOOOpakeHue, OBITh
MHUIIUATUBHBIM

OBiagenue
YHHUBEpPCAIbHBIMU
PerynsITUBHBIMU
NIEUCTBUSIMU:

MP 02 r) npunsarue cedst u
JIPYTUX JIIOJICH:

- T[pUHUMATh MOTHBBI H
apryMeHThl Jpyrux Jroael
Opy aHalmu3e pe3yJbTaToB
NeSITeNIbHOCTH;

- TNpPU3HABaTh CBOE MPAaBO U
IpaBo JAPYrux JoJed Ha
OIIINOKU;

- pa3BHBaTh CIOCOOHOCTH
MOHUMATh MHP C TO3UIUHU
JPYroro 4yeioBeKa

HarpeBaHWH, IIBETHBIC PEAKIHH
O€NIKOB; NPOBOAUTH PEAKLUU
MOHHOTO OOMEHa, OTpeAeisiTh
Cpelly BOJHBIX  pacTBOPOB,
KayeCTBEHHBIE  pEaKIUu Ha
cynbdar-, kapOoHaT- ¥ XJIOPHU/I-
AQHMOHBI, HA KATHOH aMMOHWUS;

- pelarh 3KCHEPUMEHTaIbHbIE
3ajaud 1o teMaM "Meransl"
u "Hemeranmmsr" B
COOTBETCTBUU C IPaBHIAMH
TEXHUKH 0€30MacHOCTU Ipu
oOpaleHnu C BelecTBaMu |
1ab0paTopHBIM
000pyI0BaHUEM; TIPE/ICTABIIATH
pe3yabTaThl XUMHYECKOTO
SKCIEpPUMEHTa B (pOopMe 3arucu
YpPaBHEHUH COOTBETCTBYIOIIMX
peakuuii u  GOpMYyIUPOBATH
BBIBOJBI HAa OCHOBE OJTHX
pe3yabTaToB

OK 07.

CopeiicTBOBaThH COXpaHEHUIO
OKpYyKaroleu Cpenpl,
pecypcocOepeKeHn 0, TPUMEHSTh
3HaHHUS 00 M3MEHEHUHW KIuMarTa,
TIPUHITUIIBI OepeKITUBOTO
MIPOU3BO/ICTBA, 7 hEKTUBHO

B o0nactu 3K0JIOTMYECKOTO
BOCIIUTAHHS:

- chopmMupoBaHHOCTH
9KOJIOTUYECKON  KYJIBTYPBI,
MOHUMAaHHE BIIMSTHUS
COIMAIBHO-9KOHOMHYECKUX
IPOLIECCOB  HAa  COCTOSIHUE

- chopMHUpoOBaTh
MPEACTABICHUS: O XUMHYECKOM
COCTAaBIISIIOIIEN

€CTECTBEHHOHAaYYHOU KapTUHBI
MHpa, POJIU XUMUU B MO3HAHUU
SIBJICHUU MIPUPO/IBI, B
(GOpMUPOBAHUM MBIILICHUS U
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JIENCTBOBATH
CI/ITyaI_[I/ISIX

B

YpE3BbIYAWHBIX | IPUPOJHOM M COLMAIBHOMN

Cpenpl, OCO3HaHME
r7100aIbHOTO Xapakrepa
HKOJIOTHYECKUX MPOOIIem;

- IJIJAHUPOBAaHUE u
OCYILIECTBJICHUE JICWCTBHUI B
OKpyXKarolen cpeae  Ha
OCHOBE 3HAHUA nenen
YCTOMYHBOTO pa3sBUTUA
YeJI0BEYECTBA;

aKTUBHOE HETPUsITHE
JIEWCTBUI, IPUHOCSIIUX BPEL
OKpYKalolllel cpere;

KYJIBTYpPbI JMYHOCTH, ee
(byHKIIMOHATBHON
rPaMOTHOCTH,  HEOOXOAMMOU
JUI  peIIeHHUs] TMPAKTHYECKUX
3ama4 u HKOJIOTHYECKHU
000CHOBAaHHOTO OTHOIIEHUS K
CBOEMY 3I0POBBIO U
MPUPOJHON CpeJE;

- yMeTb coOJI0JaTh IpaBuia
HKOJIOTUYECKU
11eJIeCO00Pa3HOTO TOBEJICHUS B
ObITY 51 TPYIOBOM
JEeSITeTbHOCTH B HEIsIX

- YMEHME  TNPOTHO3UPOBATH | COXPAHEHHUs CBOETO 3J0POBbS U
HeOIaronpusiTHbIE OKpY Karoleu IIPUPOTHOMN
9KOJIOTHYECKHE MOCIEACTBUSA | CPEbl; YYUTHIBATH OIACHOCTh
IPEANPUHAMAEMBIX BO3/ICUCTBUSA Ha JKVBBIC
JNEUCTBHUM, MPEeAOTBPAIIATh | OPraHU3MBbI OIIPEAEIIEHHBIX
HX; BEIIECTB, IOHUMAas  CMBICH
- pacumupeHue ONBITA | TIOKA3aTelIs IpeaeIbHON
NEeATETBbHOCTH JIOIIyCTUMOW KOHIIEHTPAllUH
3KOJIOTHYECKOU

HaIIPaBIIEHHOCTH;

OBiazgenue HaBBLIKAMU

y4eOHO-HCCIIeI0BATEILCKOM,
MPOEKTHOM MW  COLUMAIBHOMN
JIeITEIbHOCTH;

OcBoenne conaepkaHus y4yeOHOM AUCHUIUIMHBI «XUMHUS» HalpaBICHO Ha JOCTHKEHHE BCEX
nnyHOCTHBIX (manee — JIP), meranpenmerneix (masiee — MP) um mpenmerneix (manee — IIP)
pesynbTaToB 0oOyueHus, periameHTupoBaHHbIXx @DPI'OC COO wm ¢ yuyeToM TPUMEPHOU
00pasoBaTesIbHOM MTporpamMmoit cpeanero oomero oopazosanus (ITIOIT COO).

IIpenmeTHble pe3yabTaThl:

1) chopMUPOBAHHOCTH MPEACTABICHUN: O XHMHUYECKOW COCTABJISIONMICH €CTECTBEHHOHAYYHOU
KapTUHBl MUpPA, POJM XMMHHM B TO3HAHWM SIBICHUI MPUPOAbI, B (POPMHUPOBAHUM MBILUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAJIbHOW TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  peIlleHUs
MPAKTUYECKUX 3aJa4 M DKOJOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U
MIPUPOIHOM cpefe;

2) BiaJeHUE CUCTEMOW XMMHUYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MOHSATHUS
(XMMUYECKUIl JICMEHT, aToOM, JJIEKTpOHHAs 000J0YKa aroMa, Ss-, p-, O-3JICKTPOHHBIE OpPOUTAIH
aTOMOB, HOH, MOJIEKYNla, BAaJIGHTHOCTb, DJJEKTPOOTPUIIATEIIBHOCTh, CTENEeHb OKHCICHUS,
XMUMHYECKas CBf3b, MOJb, MOJIApHAasT Macca, MOJSIpHBIE 00beM, YIIepOJaHBIH CKeNer,
(GyHKIIMOHATBHAS TPYINa, paJuKall, W30MEpHs, H30MEphl, TOMOJOTHYECKUN psl, TOMOJIOTH,
yIIAEBOJOPOIbI, KUCIOPOA- U a30TCOAEpkKAIllue COCTUHEHHs, OMOJOTHYECKH aKTHBHBIE BEIECTBA
(yrneBojpl, >KHUpBI, O€IKH), MOHOMEp, TMOJMMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
COCIMHEHMS, KPUCTAINIMYECKass pelIeTKa, THUIbl XUMHYECKUX peakuuil (OKHUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIC, JK30-U OHAOTEPMHUYECKHE, pEaKIMd HWOHHOTO OOMEHa), pPacTBOD,
AJEKTPOJIUTHI, HEIJEKTPOJIUTHI, SJIEKTPOJUTUUECKAS THUCCOLUALINS, OKUCIUTENb, BOCCTAHOBUTETD,
CKOPOCTh XHMHYECKON peakiuu, XUMHUYECKOE paBHOBECHE), TEOPHUHM U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHMsI opraHudeckux BemiecTB A.M. BbytiepoBa, Teopusi 31€KTPOIUTHUUECKOU
qucconyanuu, nepuoauueckuit  3akoH  J[.M. MenneneeBa, 3aKOH COXpaHEHHs Macchl),



3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3BIK XUMHH, (PAKTOJOTHYECKHE CBEIACHHS O CBOMCTBaX,
COCTaBe, MOJIyYeHUH U O€30MaCHOM HCIIOJIb30BAHUU BAKHEUIIIUX HEOPTraHUYECKUX U OPraHUYeCKUX
BEIIECTB B OBITY M MPAKTUYECKOU JICATSIILHOCTH YEIIOBEKA,

3) chopMHpPOBAHHOCT, YMEHHI BBISIBJIATH XapaKTEPHBIC MPU3HAKH M B3aUMOCBS3b H3yUCHHBIX
MOHATUN, TPUMEHSATh COOTBETCTBYIOLIME TIOHATUS TIPU ONUCAHUU CTPOCHUS M CBOWCTB
HEOPraHMYECKHUX M OPraHUYEeCKUX BEIIECTB W UX IMPEBPAIICHHI; BBISBISTH B3aUMOCBS3b
XUMUYECKUX 3HAHUU C MOHATUSAMH U MPEJCTABICHUSIMH JAPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

4) chOpMUPOBAHHOCTh YMEHHUW WCIOJIb30BaTh HAUMCHOBAHHS XUMHYECKUX COCIUHEHUI
MEXYHApOJHOTO COK03a TEOPETHMUYECKOM U MPHUKIATHON XUMUU M TPUBUAJIBHBIC Ha3BaHUSA
BOKHEHIIIMX BEIECTB (ITWJICH, AllCTUJICH, TJIMIEPUH, (eHON, (opMaibIeru, YKCyCHas KHCIIOTa,
TJIMIMH, YTapHBIM ra3, YrIIeKUCIbId ra3, aMMHUaK, TalieHas U3BeCTh, HeTalleHasi U3BECTh, MUThEBas
CoJla M JIPYruX), COCTABJSATH (POPMYJBI HEOPTaHUYECKUX W OPTraHUYECKUX BEIIECTB, YPAaBHEHMS
XUMHUYECKUX PEAKIUN, OOBSICHATh WX CMBICI; MOATBEP)KAAaTh XapaKTepHbIE XMMUYECKHE CBOMCTBA
BEIIIECTB COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMU U 3aMUCAMH YPAaBHEHUN XUMUYECKUX PEAKITU;

5) chopMuUpOBaHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIICKHOCTh M3YUYEHHBIX HEOPTaHHMYECKUX U
OPraHWYECKUX BEIIECTB K OMpPEACIEHHBIM KJlaccaM W TpyIIiaM COEIWHEHHH, XapaKTepu30BaTh UX
COCTaB M BaXXHEWIIIME CBOMCTBA; OMPENEIATh BUIbI XUMHUYECKUX CBs3eH (KOBaJIGHTHAs, MOHHAs,
MEeTaJUTMYeCKasi, BOJIOPOJHAsS), THIIBI KPHUCTANIMYECKUX PEIMIETOK BEIIEeCTB; KIACCH(DUIIMPOBATH
XUMUYECKUE PEaKIINH,

6) BIageHUWE OCHOBHBIMH METOJAaMH HAyYHOTO TIO3HAHMS BEIIECTB U XUMHYECKUX SIBICHHUM
(HabmroieHue, u3MepeHue, SKCIEPUMEHT, MOJICTUPOBAHHKE);

7) chopMHpPOBAaHHOCTH YMEHUN MPOBOAMUTH PacueThl MO0 XUMHUYECKHM (GopMyiaM U ypaBHEHHSIM
XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (PU3MUECKUX BEIMYHMH, XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOPMaJbHBIE YCIOBUS) ra30B, KOJIMYECTBA BEILIECTBA;
WCIO0JIb30BATh CUCTEMHbIE XUMUYECKUE 3HAHUS JJIsl IPUHSITHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYaIUsIX, CBA3aHHBIX C BEILIECTBAMH U UX MPUMEHEHHEM;

8) chopMHpPOBAaHHOCT, YMEHUW IJIAHUPOBATh U  BBIMOJHATH XUMHYECKUH OSKCIIEPUMEHT
(mpeBpalieHuss OpraHUYECKUX BELIECTB NpPHU HArpeBaHUH, IMOJIyY€HUE STUJICHA W U3YUYEHHUE €ro
CBOMCTB, KauyeCTBEHHbIE PEAKIMU Ha albJETUJbl, KpaxMmall, YKCYCHYIO KHCJIOTYy; IeHaTypauus
OenKOB MpH HAarpeBaHHM, LIBETHbIE pEaKUWU OETKOB; MPOBOJIUTH PEAKIMM HOHHOIO OOMEHa,
OTIPEIEIIATh Cpely BOAHBIX PACTBOPOB, KAUYECTBEHHbBIE PEAKIUU Ha Cylb(aT-, KapOOHAT- U XJIOPU-
AHUOHBI, HA KATHOH aMMOHHMS; PELIAaTh HKCIIEPUMEHTAJbHBIE 3a1ayd MO0 TeMaMm "'Meramibl" u
"Hemertamnel'") B COOTBETCTBMM C IIpaBWJIaMU TEXHMKH OC30MACHOCTH TIPH OOpAIICHHH C
BEIIECTBAMU U JIADOPATOPHBIM 000PYAOBAHHMEM; TMPEACTABIATh PE3YNbTaThl XUMHYECKOTO
JKCIEpUMEHTa B (opMe 3amicH ypaBHEHUH COOTBETCTBYIOIIMX peakuuid U (GopMynupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3yJIbTAaTOB;

9) copMUpPOBAaHHOCTH YMEHHS aHAIW3UPOBATh XUMHYECKYI0 HH(OpPMAIHIO, TOTy4aeMyl H3
Pa3HbBIX UCTOYHUKOB (CpeACTB MaccoBoi nHpopmalnu, cetb IHTEpHET U ApYyrue);

10) chopmupoBaHHOCTH YMEHHI COOMIOIATH MPaBHIIa SKOJIOTUYECKH 11€TIECO00Pa3HOT0 MOBEACHUS
B OBITY M TpPYIOBOH [AEATEIHHOCTH B IENSAX COXPAHEHHUS CBOEr0 3[0POBbS U OKPYXKAlOIIEH
MPUPOJHON CpeJbl; YYUTHIBATH OMACHOCTh BO3ACUCTBUSA HA >KMBBIE OPraHU3MbBI OINPEACTICHHBIX
BEIIECTB, IOHUMAs CMBICH [TOKa3aTessl MPeeIbHOM TOMYCTUMOM KOHIIEHTPALIUK;

11) ans oOydaromuxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSMU 3/I0POBbS: CPOPMUPOBAHHOCTH YMEHHUS
MIPUMEHSTH 3HAHHS 00 OCHOBHBIX TIOCTYITHBIX METOJAaX MO3HAHMSI BEIIECTB M XUMUYECKHX SBJICHH.

MeTtanpeaMeTHbIe pe3yJabTaThI:

1) ocBoeHHBbIE O0YYAIOUIUMUCS MEXKIIPEIMETHbIC MOHATUS U yHUBEpCAIbHble ydeOHbIe AEHCTBUS
(perynsTUBHBIE, TIO3HABATEIbHbIE, KOMMYHUKATUBHBIC);

2) crmocoOHOCTh MX MCIOJIb30BaHMs B TO3HABATEIbHONW M COLIMANBHOM IMpakTHKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOM JesATeTbHOCTH, OpraHU3alluu
y4eOHOTO COTPYIHHYECTBA C IEJarorM4ecKUMU paOOTHHUKAMM U CBEPCTHUKAMH, K YYacTHIO B
MOCTPOEHUH UHANBUYaJIbHOM 00pa30BaTEbHOM TPACKTOPHH;

3) oBnajieHue HaBBIKAMH y4eOHO-HUCCIIE0BATENbCKOM, MPOSKTHON U COLMAIBHON JEATEIbHOCTH.



JInyHOCTHBIE pe3yIbTaThl:

1) oco3Hanune 00y4arOIMMUCA POCCUNUCKON TPaXIaHCKON UACHTUYHOCTH;

2) TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOSATEIBLHOCTH U CaMOOIPEIEIIEHUIO;

3) HanMuMe MOTUBALUMU K OOYyYEHUIO U JINYHOCTHOMY Pa3BUTHIO;

4) ueneHanpaBlI€HHOE pa3BUTUE BHYTPEHHEH MO3ULMU JIMYHOCTH HAa OCHOBE JIYXOBHO-
HPaBCTBEHHBIX ILIEHHOCTEW HaponoB Poccuiickonn denepanny, UCTOPUYECKHX M HALMOHAIBHO-
KYJIBTYPHBIX TpaJului, GOPMUPOBAHUE CHUCTEMbI 3HAUUMBIX I[EHHOCTHO-CMBICIOBBIX YCTaHOBOK,
AHTUKOPPYIMIIHOHHOTO MHPOBO33PEHHSI, MPABOCO3HAHMUS, IKOJIOTUIECKON KyJIbTYpPbI, CIIOCOOHOCTH
CTaBUTh LIEJIU U CTPOUTD KU3HEHHbIE TUIAHBI.

2. CTPYKTYPA U COAEP) KAHHUE OBH.IEOBPA3OBATEJILHOFI
JUCIHHUITIUHBI «XUMMUS»
2.1. O6beM TUCHUITHHBI U BBl y4eOHOH padoThI

Bua yueOHoii paGoTbl O0bem B
yacax

O0beM 00pa3oBaTeIbHON NPOrpaMMBbl AU CHUIIHHBI 140
B T.4.
OcHOBHOE coJiep:KaHue 136
BT. U..
TEOPETHYECKOE 00yIeHNE 58
MIPAKTUYECKHUE 3aHATHSI 42
1a00paTOPHBIC 3AHITHS 30
KonTtponbHbIe paboThI 6
IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COJlEPKAHNE 4
(coneprkaHne NPUKJIATHOTO MOTYJIS)
B T. 4.
TEOPETHYECKOE 00yUeHUE 4
MIPAKTUYECKHUE 3aHITH -
IIpomMexxyTouHasi aTTecTamus (dK3aMeH)




2.2. TemaTu4eckuii JIAH U co/iep:KaHue Y4eOHOM IMCIUNINHBI

Dopmupye
HaumeHoBaHue Conep:kanmne yueOHOro MaTepuasa (0CHOBHOE M NPO¢eCCHOHATILHO- O0bem Mble
pa3/iesioB U TeM | OPUEHTHPOBAHHOE), JJA00pPATOPHbIE U MPAKTUYECKHE 3aHATHS, IPUKJIAAHOI MoayJb |YacoB | koMmeTeH
10101
1 2 3 4
OcCHOBHOE CoepKaAHUE 70
Paznen 1. OCHOBBI CTPOEHUS BelleCTBA 12

Tema 1.1. | OcHOBHOe coaep:kaHNe 8
Crpochne Teopernueckoe 00yueHue 4
aTOMOB
XUMUIUECKIX CoBpemeHHas MOJIelb CTpOCHUS aToMa. CUMBOIMYECKHUM SI3bIK XUMHUH. XUMUUECKUN
3JIEMEHTOB U | PIEMEHT. DiekTpoHHas kKoHpuryparnus atoma. Knaccudukanus XMMUYECKHX 3JIEMEHTOB
TIpUpoIa (s-, p-, d-asnmemenThl). BaneHTHbIC 3JIEKTPOHBL. BaleHTHOCTh. DJIEKTPOHHAsT MPHPOJA 4
XUMUYECKOM XUMUYECKOU CBS3U. DJIEKTPOOTPHULATENBHOCTh. BHIBI XUMHUUECKOU CBA3M (KOBAJICHTHAS,
CBA3U MOHHAsI, MeTAJUTMYeCcKasi, BOJAOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHuUs OK 01

JlaGopaTopHble 3aHATUA 4

Pemenue 3amannii Ha UCIOJIB30BAaHUE XUMHUUYECKOM CHUMBOJMKH W HA3BaHUNM COSOUHECHUU

0 HOMEHKJIAType MEKIyHapOJHOIO COK3a TEOPETUYECKON M MPUKIAIHOW XUMUU U

TPUBUATBHBIX HA3BAHUM JIJI1 COCTABJICHUSI XUMUYECKUX (DOPMYJ JBYXaTOMHBIX

COCIMHEHUN (OKCHIIOB, CYIb(UIOB, THAPUIOB U T.N.) U APYTUX HEOPTAaHUUYECKUX 4

COEMHEHUN OTAEIbHBIX KJIACCOB.

[IpakTryeckue 3ajaHus HA YCTAHOBIICHHE CBSA3U MEKY CTPOCHHEM aTOMOB XUMUYECKUX

AJIEMEHTOB U NMEPUOANYECKUM U3MEHEHUEM CBOIMCTB XUMUUECKUX AJIIEMEHTOB M HX

COEIMHEHUI B COOTBETCTBUH C MOJIO)KEHUEM |lepnoanyeckoi cucTemsl.
Tema 1.2. OcHoBHOE coaepxkaHue 4 OK 01
[Tepunoanueckuit OK 02
SAKOH 1 IpakTyeckue 3aHATHS 4
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tabmuma JI.1.
Menneneena

[lepuonnueckas cucrema xumudyeckux 3neMeHTOB .M. MenneneeBa. Duznyeckuit
cMbICT nepuomgmyeckoro 3akoHa JI.MI. MenneneeBa. 3aKOHOMEpPHOCTHM HW3MEHEHUS
CBOICTB XMMHUYECKHX 3JIEMEHTOB, 00pa3yeMblX UMHU MPOCTHIX M CIOXKHBIX BEIIECTB B
COOTBETCTBUM C TOJIOKEHUEM XUMHUYECKOro 3JeMeHTa B Ilepmoamyeckoil cucreme.
MupoBo33peHyeckoe U HayyHoe 3HadyeHue Ilepuonnueckoro 3akona /[.M1. Menneneesa.

[Iporuo3sl [I.M1. MenneneeBa. OTKpPBITUE HOBBIX XMMHUYECKUX DJJIEMEHTOB. PemeHune 4
PAKTUKO-OPUEHTHUPOBAHHBIX TCOPETUUECKUX 3aJJaHUN HA XapaKTEPU3AIUI0 XUMUYECKUX
2JEMEHTOB «MeTauindeckue / HEMETAIMYECKHEe CBOMCTBA, AJIEKTPOOTPUIIATEIIHHOCTh
XUMHUYECKUX JIEMEHTOB B COOTBETCTBUU C MX DJICKTPOHHBIM CTPOCHHEM U TOJIOKEHUEM
B MIEPUOJIUYECKON CUCTEME XUMHUYECKHUX 3i1eMeHTOB .. Menneneesay
IIpodeccuoHaAIbLHO OPHEHTHPOBAHHOE COJePKAHUE (COEePKaHUe MPUKJIATHOTO MOILYJIA) 4
[TpaBoBbIC OcHOBHOE coepKaHue 4 OK 01, OK
OCHOBBI TeopeTnueckoe odyueHme 4 02, 0K 04,
yHIpasjIcHUsA OCHOBHBIC TIOHSITHS YOPABICHUS TEXHOJOTHYECKHMMHU TIpollecCaMU  XHUMHUYECKHX, 4 OKO07,
HIPCANPHATHAMH | gedhTeXUMUUYECKUX U OMOTEXHOJOTUYECKUX MPOU3BOACTB. OpraHN3allMOHHBIC CTPYKTYPhI I1K 1.2, TIK
XHMHICCKOTO, NPEANPUITHH, CHUCTEMBl YIpaBi€HUsS. TEXHOJIOTMYECKHE CXEMbl, CTPYKTypa CBsi3ei 2.3
HEPTEXUMHUYECK | TexXHOIOrMYECKHX arrnapaToB, UX B3aWMOJICHCTBUE U B3aUMOBIIMSIHUE, B3aUMOACHCTBUE C
Oro KOMIUIEKCa | (OC
Paznen 2. XumMnuyeckue peakuuu 20
OcHoOBHOE coep:KaHne 12
Tema 2.1. TeopeTnueckoe o0yueHune 8
Tunel Knaccudukaius v THIB XUMAYECKUX PEAKIMNA C yYaCTHEM HEOPTaHUYECKHX BEIIECTB. 4
XUMUYECKUX CocraBieHne ypaBHEHUH peakIMii COCIUHEHMs, Pa3jIOKEHUs, 3aMElIeHUsi, oOMEeHa, B
peakiuit T.4. peaKUuil TOPEHHUS], OKUCIICHUS- BOCCTAHOBJICHUSI.
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YPaBHeHI/IH OKHCICHHUA-BOCCTAHOBJICHUS. CreneHb  OKHCJICHUS. Oxucnutenap U
BOCCTAHOBHUTCIIb.
CocraBienue u YpaBHUBAHUC OKHUCIIUTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ MCTOAOM

ANEKTPOHHOTO OanaHca. OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIE pEAKIMU B MPUPOJE, OK 01
IPOM3BOJICTBEHHBIX MPOLECCAX U KU3HEAESITEIIbHOCTU OPraHU3MOB
IIpakTnyeckue 3aHATHS
KonuuectBeHHbie oTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUU U
pacyeTbl MO YpaBHEHUSM XMMHYECKUX peakuuid. Moib Kak eAuHHUIa KOJUYecTBa
BenlecTBa. MoJssipHas mMacca. 3aKOHbl COXpaHEHUS Macchl U dHEPruu. 3aKOoH ABOrajpo.
Mounsipublii 06beM razoB. OTHOCUTENbHAsI TUIOTHOCTH Ta3oB. Pacuersl Mo ypaBHEHUSIM
XUMHYECKUX PEAKIINI ¢ UCTIONh30BAHUEM MAaCChl, 00beMa (HOpMaJIbHbIE YCIIOBUS) Ta30B,
KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOE cofepKaHue
DIIEKTPOIUTHYE
CKast TeopeTnyeckoe o0yuenune
OUCCOLMALHNS U
MOHHEL oGMen | €OPHA  DIEKTPOIUTHYECKOH Jucconnanuu. MoHbL. DNEKTPOJUTHI, HEIJIEKTPOIUTHI.
Peakiiuu monnoro oomena. CocTtaBieHHe peakiuii HOHHOTO OOMEHa MyTeM COCTaBIEHUS
UX MOJIHBIX M COKPAIlCHHBIX HOHHBIX YpaBHEHUN. KMCIOTHO-OCHOBHBIE PEAKIINH.
3aaHusl Ha COCTaBJICHHE NOHHBIX PEaKIMil
JlaGopaTopHble 3aHATUA OK 01
OK 04

Jlabopatopnas pabota "TuIbl XUMHUUECKHX pEaKIuii".

HccnenoBanue TUIOB (IO COCTABY U KOJIMYECTBY MCXOTHBIX U 00Pa3yIOMIUXCS BEIIECTB) U
NPU3HAKOB XUMHUYECKUX peakuuid. [IpoBeieHre peakuuii HOHHOTO OOMEHa, ONpeeIeHUe
Cpebl BOJHBIX paCTBOPOB. 3aJjaHUs HA COCTABIICHHE MOHHBIX PEaKIIHii

Koutpoabnasi | CtpoeHue BellecTBa U XUMHUUYECKUE PEAKIINU
padora 1
Paznea 3. PacTBOpBI
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BenecTBa. Kpucrammmueckne u aMmopHbIe BemecTBa. TUIBI KPUCTATUIECKUX PEIIETOK
(aToMHasi, MOJIEKYJISipHasi, MOHHAs, METAJUIMYECKas). 3aBUCUMOCTh (DU3NYECKUX CBOWCTB
BEILECTBA OT TUIA KPUCTAIUIMYECKON pelIeTKU. 3aBUCUMOCTh XUMUYECKOU aKTUBHOCTH
BEILECTB OT BUJIa XMMHUYECKOW CBA3M M THUIA KPUCTAUIMUECKOM pemeTku. [Ipuunnb
MHOTr000pasusi BEIIECTB

Tema 3.1. OcHOBHOE cogepKaHue 4
[TonsaTue o
PACTBOpAX IIpakTHyecKue 3aHATHS _ 4 OK 01
PactBopenne kak Qusnko-xumuyeckuii npouecc. PactBopbl. CriocoObl MPUTOTOBICHUS
pactBopoB. PacTBopuMocTh. MaccoBass 10Js pacTBOpeHHOro BemiectBa. CMbICI OK 02
noKazaTessl MPENesIbHO JOMYCTUMOW KOHIICHTPAIIMM M €ro KCIOJIb30BAHUE B OIIEHKE 4 OKO7
AKOJIOTUUECKOM 0€30MacCHOCTH.
[TpaBuiia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEICHUS B OBITY U TPYAOBOU JIESITEIHLHOCTH
B IIEJISIX COXPaHEHUsI CBOEr0 3JIOPOBBbSI M OKPY>KAIOIIEH MPUPOJTHOM CPEbl; OMACHOCTh
BO3JICUCTBUS HA )KUBBIC OPTaHU3MBI OMPEEICHHBIX BEIIECTB.
Perienrie mpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JIaHUI HA PACTBOPHI,UCIIOJIb3yEMbIE
B OBITOBOM M MPOW3BOJICTBEHHOMN JIEITEIIBHOCTH YEIOBEKA
Tema 3.2. OCHOBHOE CoepKAHUE 2
HccfeﬂOBaHHe JIaGopaTopHbIe 3aHATHS 2
CBOMCTB Jlabopatopnas padota «IIpuroroBieHue pacTBOPOBY.
PacTBopoB [IpuroroBnenre pacTBOPOB 3aJlaHHON (MaccoBOM, %) KOHIEHTpAaUMH (C MPAKTHKO- 5
OpPUEHTUPOBAHHBIMU BOIIPOCAMM) U ONIPEIETICHUE CPEJIbI BOIHBIX PACTBOPOB.
Pemmenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
Pasnea 4. CTpoeHne u CBOIiCTBA HEOPraHUYECKUX BeleCTB 26
Tema 4.1. OcHoOBHOE coep:KaHne 8
Kiraccudukarmus,
HOMEHKJIaTypa TeopeTnueckoe o0yueHune 4
U CTPOCHUE [Ipenmer neoprannyeckor xumun. Knaccudukaius Heopranmdaeckux pemects. [IpocTeie
HEOPraHWYECKUX | U CIOXKHbIE BeniecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHUIbI, THIPOKCHIBI,
BEIIECTB KHUCIIOThI, COJiM). B3auMOCBSI3b HEOPraHMYECKHUX BEIIECTB. ATpEratHble COCTOSHHS
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IIpakTuyeckue 3aHATHHA

Homenkiatypa HEOpraHMYeCKMX BEIIECTB: Ha3BAaHME BEIIECTBA MCXOAs U3 HX
XUMUYECKOU (HOPMYJIBl WM COCTaBJICHUE XUMHUYECKOU (HOPMYINIBI MCXOJs U3 Ha3BaHUS
BemecTBa no MmexxayHapoaHout (MIOTIAK) unu TpuBHalibHOM HOMEHKIIATYPE.

Pemiennie mpakTuueckux 3aJaHUN MO KilacCU(UKAIMKM, HOMEHKIATYpe U XUMUUYECKUM
dbopmynaM HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB (yrapHbIA Ta3, YIJIEKUCJBIN
ras, aMMHaK, raiieHas U3BeCTh, HeTallleHasl U3BECTh, MUTHEBAS COJlAa U APYTUX): HA3bIBATh
U COCTaBIIATH (POPMYJIbI XMMUYECKHX BEIIECTB, OMPEACNISATh MPUHAJICHKHOCTh K KJIAacCy.
Ncrounuku xumuueckoit nuapopmaiuu (CpeiIcTB MacCoBoil undpopmaiuu, cetb UHTEpHET
u gpyrue). Ilouck wHpopMamuu 10 Ha3BaHHAM, HJACHTH(PHUKATOpPaAM, CTPYKTYpPHBIM
dbopmynam.

Tema 4.2.
dusuke-
XUMHYECKHE
CBOMCTBA
HEOpraHUYECKUX
BEIIIECTB

OcHoBHOE coaep:xkanmne

12

Teopernueckoe 00yueHue

Meramnel. OOme ¢u3uyeckne U XUMUYECKHe CcBoicTBa MerauioB. CrocoObl
MOJy4YCeHHUsl. 3HAYCHHWE METAJIOB M HEMETAJIOB B MPUPOJIE U JKU3HEACSATEIbHOCTH
YyeloBeKa M opraHu3moB. Koppo3us MeTamioB: BUABI KOPPO3WH, CIOCOOBI 3aIllUThI
METAJIOB OT KOPPO3UHU

Hemeramnpl. O6mue Qusnueckue M XMMHUYECKHE CBOHMCTBA HEMETAJUIOB. THIIMYHBIE
cBoiictBa HemeramuioB V- VII rpymn. Knaccudukanuss 1 HOMEHKIATypa COCIUHEHUN
HeMeTaJII0B. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIC.

IIpakTu4eckue 3aHATHS

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEMIECTB (OKCHIOB,
TUAPOKCUAOB, KUCIOT, COJEH U Ap.). 3aKOHOMEPHOCTU B M3MEHEHHH CBOWCTB MPOCTHIX
BEILIECTB, BOJIOPOAHBIX COEAUHECHUH, BBICIIMX OKCHUJIOB U TUAPOKCHUJIOB.

JlabopaTopHble 3aHATUA

OK 01
OK 02
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Jlaboparopnasi pabota «CBoiCTBa MeTa/IOB». B3auMojelcTBuE METalIOB C BOJIOM, a
TaK)K€ C pacTBOPAMU COJIEM U PACTBOPAMHU KUCIOT. B3auMonencrsue CEpHOM U a30THOU

KHUCIIOT ¢ Mepto. CocTaBlieHHe YpaBHEHUM XUMUYECKUX PEAKIUA ¢ y4aCTUEM MPOCTHIX U 4
CJIO’KHBIX HEOPTaHUYECKUX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHUJIOB METAJIJIOB
Tema 4.3. OCHOBHOE coJepKaHue 4
Unentudukanus | JlaGopaTopHble 3aHATHS 4
HeopraHuueckux | Jlaboparopuas padota «aenTudukanus HEOpraHMUECKUX BEIIECTBY. OK 01
BEILECTB Pemiennie aKcrepUMEHTAIBHBIX 3a7a4 IO XUMHUYECKUM CBOWCTBAM METAJJIOB M
HEMETAJIJIOB, IO PACIIO3HABAHUIO U MOJTYUYCHHUIO COSIUHEHUN METAJNIOB U HEMETAJLIIOB. 4
Nnentudukaiums HeOpraHMIECKUX BEIIECTB C UCTIOIH30BAHUEM UX (DU3UKO-XUMHYECKUX
CBOMCTB, XapaKTEpHBIX Ka4eCTBEHHBIX peakiuil. KauecTBeHHbIE peakinu Ha cynbdar-,
KapOOHAT- ¥ XJIOPH/I-aHUOHBI, HA KATHOH aMMOHUS
Kontpoabnas | CBoiicTBa HEOPraHMYECKUX BEIIECTB 2
padora 2
Hroro 3a cemecTp| 68
Pasnen 5. Kunerndeckue W TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TNPOTEKAHMS XHMHYECKHX 12
peaxkumi
OcHOBHOe coaep:KaHue
Tema 5.1 12
CKOpoCTh TeopeTnueckoe ooyueHune 6
R — CKOpOCTh peakiiuu, €e 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPOJIBI PEAruPYyIOIIUX 6
peazyii. BEWECTB, ~KOHLCHTPAlMM — PEArMPYIOLMX  BEIIECTB, TEMHNEPATyphl 1 - IUIOWIAjM
X HMIECKOE PEaKIMOHHON TMOBEPXHOCTU. TemnoBble A(PGEKThl XUMHUYECKHX pPEaKIui. OJK30- H
PABHOBCCHE OHIOTEPMUYECKHE, PEAKLHH. §
O6patuMocTh peakiuii. XUMHUYECKOE PAaBHOBECHE M €r0 CMEIICHHWE IOJ JEHCTBHUEM OK 01
pasTUYHBIX (AKTOPOB (KOHIICHTPAIUS PEareHTOB WK MPOIYKTOB PEAKIIUH, TaBICHHE, OK 02
TeMIlepatypa) JJis CO3/JaHUsl ONTUMAJbHBIX YCIOBUM MPOTEKAHUS XUMHUUYECKUX
npoueccoB. [Ipuanun Jle [laTenbe
Jlaboparopuas padora 6
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JlaboparopHasi pabora «CKOpPOCTh XUMUUYECKUX peakiuid. CMelleHHe XUMHYECKOIo
paBHOBecus» PeleHne NpPaKTUKO-OPUECHTUPOBAHHBIX 3aJlaHM Ha aHajau3 (akTopoB,
BIMSIONIMX Ha W3MCHCHHE CKOPOCTH XHUMHYECKOW peakmuu, B T.4. C TO3HIIHH

HKOJIOTHYECKHU LEJIeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOU NEATEIBHOCTH B LEAX 0

COXPAaHEHHUsI CBOETO 310POBbs U OKPYKAIOILIEW IPUPOIHOU CPEBI.

Pemienue npakTuko-OpueHTUPOBAHHBIX 3aJaHUi Ha ITpuMeHeHue npuHuuna Jle- larense

JUIs1 HAXOKJICHHSI HAIPAaBJIEHUsI CMEILCHHUSI
Pasnea 6. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJbHOCTH Y€JI0BEKA 10
Xumust B ObITY OcHoOBHoOE coep:xkaHue 10 OK 01
u OK 02
POM3BOACTREH _ Teopernueckoe 00yueHue _ _ 4 OK 04
HO Hogseilinme goCTHXEHUST XUMUYECKON HAYKM M XUMHUYECKOW TexHoioruu. Pojib XuMuu B OK 07
MeATCIBHOCTH o0ecreyeHnn 3KOJIOTUYECKON, DHEPreTHYeCKOM M MHUIIeBOM 0e30MacHOCTH, Pa3BUTHH
—— meauiuHbl. [lpaBuna moucka W aHanmu3a XUMHUYECKOW WHGOpPMAIMK U3 Pa3TUYHBIX 4

UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4Has JIUTepaTypa, CpeicTBa MaccoBOM nHbopmMaIn,

cetb HTEpHET)

IIpakTHyecKue 3aHATHS 6

[Tonck m aHanu3 KEWCOB O NMPUMEHEHUHM XUMHUYECKHUX BEIIECTB M TEXHOJIOTMH C y4ETOM

Oynyuield mpoecCHOHATBHON ACSATENBHOCTH IO TeMaM: KpPacKd, MCTOYHHUKH IHEPTHH, 6

OpraHUYecKue U MUHEpabHbIE YI0OpEHUs, JIEKaPCTBEHHBIC BEIIECTBA, OBITOBASI XUMUS.

3amura: [lpencraBieHue pe3ylbTaTOB pPEIICHHS KEHCOB B (opMe MHUHHU-IOKIAAa C

MpEe3CHTalUEN
Pazaea 7. CTpoeHne  CBOIiCTBA OPraHMYeCKHX BelleCTB 48

OcHOBHOE coepKaHue 18
TeopeTnueckoe 00yueHue 12
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Tema 7.1.
Knaccuduxanus
CTpOCHUE U
HOMEHKJIaTypa
OpraHUYECKUX
BCIIECTB

[losgBnenne M pa3BUTHE OPraHMYECKOM XMMMM Kak Hayku. lIpeamer opranmuyeckoun
XUMUHA. MecTo M 3HauYeHHE OPraHMYEeCKOW XHMHU B CHCTEME ECTECTBEHHBIX HayK.
XUMHYECKOE CTPOCHUE KaK MOPSANOK COCAUMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX
BaJICHTHOCTU. OCHOBHBIE IOJIOKEHHUSI TEOPUM XUMHUYECKOTO CTPOCHHUS OPraHMYEeCKHX
coequHenuii  A.M. bytnepoBa. VYTIJIEpOIHBIM CKEIET OPraHUYECKOW MOJEKYJIbI.
3aBUCHMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO CTpPOCHHMS Mosekyn. HM3omepus u
uzomepsl. [lonstue o ¢pynkinuonansHoi rpynne. Pagukan. [Mpunuuns! kinaccudukanuu
OpPraHWYeCKUX  COeIMHEHUH. MexayHapoaHas  HOMEHKJIAaTypa WM HPHUHIUIIBI
HOMEHKJIATyphl OpraHudeckux coenuHeHuil. [lonstre 06 a3oTcoaepkalux COeJUHEHUSX,
OMOJIOTMYECKM  AaKTHUBHBIX  BellecTBax  (yrjieBojax, JKupax, Oeiakax W Jp.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HomeHnkiaTtypa OpraHMuecKUX COEJUHEHUU OTIEIbHBIX KIJIACCOB (HACBHILICHHBIE,
HEHACHIIIEHHbIE W apOMAaTHYECKHE YIJIEBOJOPOAbI, CHHUPTHI, (HEHONbI, aJbIACTUIbI,
KETOHBI, KapOOHOBBIE KHCIOTHI M Jp.) CocTaBieHUE TOJHBIX UM COKpPAIIEHHBIX
CTPYKTYPHBIX (DOPMYJI OpraHMYECKHMX BEIIECTB OTIEIbHBIX KJIACCOB, HCIONB3YS HX
Ha3BaHUsA [0 CUCTEMAaTUYECKOWM M TPUBHUAIBHONW HOMEHKIATYpEe (3TUJICH, AlETUJICH,
rmIepuH, peHon, GopMabaeTul, YKCyCHas KUCI0Ta, TIUIUH). PacdeTsl mpocTeiteit
(bopMyIIBI OpraHUYECKON MOJIEKYJIBL, UCXO/ISI U3 AJIEMEHTHOTro cocTana (B %)

OK 01

Tema 7.2.
CBoiicTBa
OpraHUYeCKuX
COCJTMHECHUN

OcHOBHOe coaep:KaHue

18

TeopeTnueckoe o0yueHune
DU3UKO-XUMUYECKUE CBOMCTBA OpPraHUYECKUX COEJUHEHHH OTACIbHBIX KJIACCOB
(ocoOeHHOCTH KJIacCH(PUKAIMK U HOMEHKIATyphl BHYTPH KJIacca; TOMOJIOTHYCCKHMA Pl U
obmast dhopmyna; uzoMepus; (HU3NYSCKUE CBOMCTBA; XMMHYCCKHE CBOMCTBA; CIOCOOBI
MOJTyYeHUS): TpeAeabHbIe YIJIEBOAOPOAbI (alKaHbl u IUKIOANKaHbl). ['opeHue meTtaHa
KaK OJIMH U3 OCHOBHBIX HICTOYHUKOB TEILJIa B IPOMBIIIICHHOCTH U OBITY.
CaolicTBa MPUPOIHBIX YIIEBOJAOPOI0B, HAXOXKICHUE B MPUPOJIC U TPUMECHEHNE AJIKAHOB,;
- TIpeNieJIbHBIE YTIEBOJAOPOIbI (aJIKaHbl # IUKJIOAIKaHbI). ['opeHHe MeTaHa Kak OJWH W3
OCHOBHBIX HCTOYHHUKOB Te€IUIa B MPOMBIIUICHHOCTH W ObITy. CBOWCTBAa MPUPOIHBIX
YTJIEBOAOPOJIOB, HAXOXKICHUE B IPUPOJIC M TPUMEHEHNE AJIKAHOB,;

OK 01
OK 02
OK 04
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- HemnpezenbHble (aJKEHbl, aJKWHbI M aJKaJHEHbl) U apOMaTUYECKUE YTIEBOAOPOJBI.
['openue anermneHa Kak MCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHH IJIsi CBapKU M
PE3KH METAJJIOB

- KHUCJIOPOJCOJIepKAIlUe COEAUHEHUS (CIUPTBI M (PEHOJIbI, KapOOHOBBIE KHUCIOTHI U
3¢uphl, anpIerubl W KETOHBI, JKUPBI, YrieBojsl). [IpakTHueckoe mpUMEHEHUE
STWIEHIJIMKOIS, TiuuepuHa, ¢geHona. IlpuMeHenue Qopmanpiaernia, aneTaabIeruja,
YKCYCHOM KHCJIOThl. MblIa Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. Morolue cBoicTBa
MblIa

IIpakTHyeckue 3aHATHS

CBoiicTBa OpraHUYECKUX COEJUHEHMM OTACIBHBIX KJIAcCOB (TpUBHUAJbHAS W
MEXIyHapOJaHass HOMEHKJIATypa, XHUMHUYECKHE CBOWCTBA, CIOCOOBI TIOJTY4YEHHUs):
npeaeibHbIC (ATKaHBl M [IMKIO0AIKAHBI), HETIPeIebHbIE (AJIKCHBI, aJIKMHBI U aJIKaJUEHBbI)
U apoOMaTUYECKHUE YTIIEBOJOPOJBI, CIIUPTHI U (PeHOJIBI, KApOOHOBBIE KUCIOTHI M A(UPHI,
aNbAETUIbl U KETOHBI, aMUHBI U aMUHOKHUCIIOThI, BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS.
3amaHus Ha COCTABJIEHUE YPABHEHUM XMMHUYECKUX PEAKLUHMM C y4aCTUEM OPTraHUYECKUX
BEILECTB HA OCHOBAHUU MX COCTaBa U CTPOCHUS

CocraBiieHle CXeM peaklHil (B TOM YHCIIE MO MPEII0KEHHBIM [IENOYKaM MPEBPAILCHUN ),
XapaKTEPU3YIOMINX XHUMHUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTIAEIBHBIX
KJIACCOB, CMOCOOBI MX TIOJYYCHHsS W Ha3BaHHE OPraHUYECKUX COEAMHEHUH TI0
TPUBHUAIBHOU WJIN MEXIYHAPOIHON CUCTEMAaTHYECKON HOMEHKIIATYPE.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKMX  3aJlaHU HA  CBOWCTBa
OPraHU4YEeCKUX COCAMHECHUMN OTAEIbHBIX KJIACCOB

JlabopaTopHas pa6ora

Jlabopatopnas padota "[IpeBparieHnst OpraHM4eCKUX BEIIECTB MPU HArPEBaHUH .
[lonyueHnue 3TUIEHAa U U3YUYEHUE €r0 CBOMCTB. MoAenrpoBaHNE MOJIEKYJ U XUMUYECKUX
peBpalleHui Ha MpUMepe dTaHa, STUJICHA, alleTHIeHA U JIp.

Tema 7.3.
Nnentudukarm
ST OPraHUYCCKHUX

OcHoBHOE coaepxkaHue

12

TeopeTndeckoe o0yyeHue

OK 01
OK 02
OK 04
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BEIIECTB, UX

buooprannyeckue coenrnenus. [lpumenenne u Ouonoruyeckas poib yriieBo0B.

3HAUECHHUE U
MIPUMEHEHHE B
OBITOBO U
MIPOU3BO/ICTBEH
HOM
NEATEIILHOCTH
yeJIOBEKa

Oxucnenue yrieBoJ0B — UCTOYHUK SHEPTHH KUBBIX OpraHn3mMoB. O0JacTH MPUMEHCHHUS
amMmuHOKUCHOT. IlpeBpamieHus OCNKOB MHUIMM B OpraHu3Me. buosormueckne (yHKIHH
OcnkoB. buomorumdeckue QyHKIUM KUpOB. Poilb OpraHMYECKOW XUMHUU B PCIICHHUH
npoOJieM MUIEeBOM 0€30MaCHOCTH

IIpakTnyeckue 3aHATHS

Ponb opranmyeckoil XuMUM B pEUICHUU MPOOJIEM HHEPreTHYecKoil Oe30MacHOCTH, B
Pa3BUTUHM MEIULMHBI, CO3aHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DJHEPTHUU
(anmpTepHATHUBHBIE UCTOYHUKU dHEprun). OMacHOCTh BO3JEHUCTBUS HA >KUBBIE OPTraHU3MbI
OpraHMYeCKUX BEIIECTB OTIEIbHBIX KJIaccoB (YrJIeBOAOPOJbI, CHUPTHI, (PEHOJIBI,
XJIODOPTraHUYECKUE TPOU3BOAHBIE, AJIBJAECTUABI U Jp.), CMBICH [OKA3aTeasl MPEAEIbHO
JOMYCTUMOUN KOHLIEHTPALNH

JlaGopaTopHble 3aHATUA

JlaGopatopHast pabota: "UneHTuduxamus OpraHUYECKUX COCTUHEHUN OTIEIbHBIX
KJ1accoB"

Nnentudukanuss OpraHUYECKUX COCIMHEHHM OTIEIbHBIX KIAcCOB (Ha MpuUMepe
aNbJIETUIOB, Kpaxmala, YKCYCHOM KHCJIOTHI, OEJKOB W T.N.) C HCIOJb30BAHUEM HUX
(U3UKO-XMMUYECKMX CBOWCTB M XapaKTEPHBIX KaueCTBEHHBIX peakuuil. [leHaryparus
Oenka mpu HarpeBaHuu. lIBeTHwIe peakuuu OenkoB. Bo3HMKHOBEHHE aHATUTUYECKOTO
CUTHAJIa C TOYKM 3PEHUS XHMHUUYECKHX IIPOLECCOB IPHU MNPOTEKAHUM KAadECTBEHHOU
peakiuu, MO3BOJISIONMEH HACHTU(DUITMPOBATH MPEJIOKEHHBIE OPraHNYECKUE BEIIECTBA

KonTposnbHas
pabora 3

CtpyKTypa U CBOMCTBA OPraHMYECKHUX BEIIECTB

Hroro 3a cemecTp

72

IIpomMekyTOYHAsI aTTeCTAIMA MO THUCIHUILINHE (IK3aMEH)

Bcero

140

22




3. YCJIOBUSI PEAJIM3AIIMM TIPOTPAMMBI YUEBHOM
JUCHUIIJINHBI
3.1. TpeGoBanusi K MAaTEePUAIBLHO-TEXHHYECKOMY 00ecedeHHU 0

AHO TIOO IIAIIK 3akmrouuii JOTOBOpP O€3BO3ME3AHOTO TOJIb30BAHUS
nomenieHueM ot 15 wmrons 2023 1. ¢ MYHMIMOAIBHBIM  OHOKETHBIM
00111e00pa30BaTeIbHBIM YUPEKIACHUEM — CPEJIHEH 0011e00pa3oBaTebHON MIKOION
Ne 9, cormacHo xotoporo MBOVY mxoma Ne 9 mpenocraBisier pecypcsl,
HE0OXO0IUMBbIE JJI peaan3alny y4eOHO! TUCIMUIUIAHBI.

O6opynoBaHue yuyeOHOTO KabWHeETa:

- IOCaJI0YHBIE MECTA M0 KOJIMYECTBY O0YHAIOIINXCS;

- pabouee MEeCTO Mpeno/iaBaTes;

- KOMIUIEKT Y4eOHO-HArJISAAHbIX MMOcoOuil (HabOphl IMIAPOCTEPIKHEBBIX
MojzieNiell MOJIEKYJ, MOAEIH KPUCTAIUTMYECKUX PEIIETOK, KOJUICKIUU TMOJIMMEPOB;
KOJIJICKITUSI TOPHBIX TIOPOJT U MUHEPAJIOB, Tabnmuiia MeneneeBa, yaeOHbIe (UITBMEI,
1 poBble 00pa30BaATENBHBIE PECYPCHI);

- KOMIUIEKT 3JI€KTPOHHBIX BUACOMATEPUATIOB;

- 3a/IaHMs 111 KOHTPOJIBHBIX PaboT;

- MPO(ECCUOHATIEHO OPUEHTUPOBAHHBIC 3a1aHMUS;

- MaTtepualbl TEKYIIEH U MPOMEKYTOUHON aTTECTALIAM.

[Tomemenrne kabUHETa HOKHO COOTBETCTBOBATH TpeOoBaHUsIM CaHHTapHO-
AMUAEMHUOJIOTHYCCKUX TipaBuil u HopMmatuBoB (CanlluH 2.4.2 No 178-02):
OCHAIIEHO TUIOBBIM 00OPYJOBaHUEM, B TOM YHCJIE CHEIMATU3NPOBAHHON yueOHOU
MeOeIbI0 U CPEeJCTBAaMH 00Y4YeHHUs, HEOOXOIMMBIMU ISl BBITIOJIHEHUS TpeOOBaHUA
K YPOBHIO MTOJIFOTOBKU 00Y4YarOIIUXCS.

Texnuueckue cpeacTBa 0Oy4eHHUs:

- BUJICOTIPOEKTOD;

- DKpaH;

- [IK, ocHameHHbIMU BBIXOA0M B c€Th IHTEpHET.

JIaboparopHoe 000pyI0BaHUE:
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Anmapar st JUCTUIUISIIIUN BOJIBI

Ha6op apeomerpon

banst komOuHMpOBaHHas TabopaTopHas

Bechbl TexHuueckue ¢ pa3HOBECaAMU

Becol ananutnyeckue ¢ pa3HoBECaMU

Becbl a5ieKTpoHHBIE YUeOHbIE A0 2 KT

I'urpometp (ncuxpometp) Konopumerp-nedenometp poTosnekrpuyeckuii
Harpesarens 115t mpoOupox

pH-MeTp MunimBoasMeTp

[Ieus THUrENBHAS

CnupTroBKa

CTonuK Mo beMHO-TIOBOPOTHBIN € 2-MsI TUIOCKOCTSIMU
YcraHoBKa JIsl THTPOBAHUS

entpudyra neMoHcTpanmoHHas

kad cymunbHbIH

DNEeKTPOIUTUTKA TabopaTopHas

ITocyna:

brokcsl

bropeTka npsimasi ¢ KpaHOM WJIM OJTUBOM BMECTUMOCTHIO 10 Mi1, 25 Mt
Boponka naGoparopnast

Konba koHnueckas pasHol eMKOCTH

Kon6a MepHast pa3Hoit eMKOCTH

Kpyxku dapdopossie

[Tano4ky CTEKISIHHBIE

[Iunerka ria3znas

[Tunetka (Mopa) ¢ ogHON METKON pa3HOl BMECTUMOCTHIO
[unieTka ¢ geneHusAMU pa3HO BMECTUMOCTBIO
[TpoOupku

CrakaHbl XUMUYECKHE PA3HON EMKOCTH

Crekna npeMeTHBIE

Crynka u necTuk

Turnu dhapdopoBbie

Hunusapsl MEPHBIE

Yamka BbITapUTEIIbHAS

BcnomorartenbHble MaTepUalbl:

banka ¢ npurepToit mpoOKoit

bymara ¢unbsTpoBanbHas

Bara rurpockonnueckas

['pyma pe3uHoBast Aj1s1 MUKPOOIOPETOK U MUIETOK
Jlepxatenb i1t MPOOUPOK

Epmu ny1s1 Mmoiiku k016 1 mpoOUpoK
Karncynaropka

Kapangamm no crexity

Kpucrannuzarop
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Hoxuunel

[Tanouku rpaguToBbIe

TpyOKu pe3nHOBbIE COETUHUTENBHBIE.

ItaTuB 1abOpaTOPHBIN 715 3aKPEIIIEHUS TOCY bl U IPUOOPOB
taTuB 11t TpoOUPOK

HIumub! TUreTbHbIE

OuibTphl 0€330JIbHBIE

TpyOku cTeKIsIHHbIE

TpyOxu xyopkanabIueBble

Crexna yacoBsle

DKCHUKATOP

XVWMHUYECKHE PpEeaKTUBbl (KOJIMYECTBO B 3aBUCMMOCTH OT 4HCIA Tpym,

YEJI0BEK).
3.1. MudpopmanunonHoe odecnedeHue 00ydeHust
OCHOBHBIE HCTOYHUKH:

1.

HposznoB, A. A. Xumus: ydebHoe mocooue mis CIIO / A. A. po3nos,
M. B. JIpoznoBa. — CapatoB: Hayunas kuwura, 2019. — 317 ¢c. — ISBN 978-
5-9758-1900-0. — Texkct: snexkrponnsiii // LludpoBoit oOpazoBaTeIbHBIM
pecypc IPR SMART: [caitT]. — URL:
https://www.iprbookshop.ru/87083.html (mata ob6pamienus: 04.06.2024). —
Pexxum noctyna: uist aBTOPU3UP. MOJIb30BATENEH

Kamanoga, 3. A. Xumusi, TeXHUKa U TEXHOJOTHUS BSHKYIIUX BEIIECTB: yueOHOE

nocobue / 3. A. Kamanosa, P. 3. PaxumoB. — MockBa: A#i [lu Ap Menua,
2022. — 321 c. — ISBN 978-5-4497-1399-5. — TekcT: 3JIeKTpOHHBIN //
udposoit obpaszoBatenbHbIi pecypc IPR  SMART: [caiit]. — URL:
https://www.iprbookshop.ru/116463.html (mata ooparnenus: 04.06.2024). —
Pexxum  goctyma: s aBTOpU3HP. MOJIb30BaTENEH. - DOI:
https://doi.org/10.23682/116463

Kokopera, B. B., Xumus: yue6Hoe mocobue / B. B. KokopeBa. — Mocksa:
KuaoPyc, 2023. — 371 c. — ISBN 978-5-406-10075-2. — URL:
https://book.ru/book/947249 (nara obOpamenus: 04.06.2024). — Texkcr:
BJICKTPOHHBIM.

Herona, JI. JI. Xumus Boasl 1 MUKpoOuosiorun: yueoHoe nocooue mist CIT1O /
JI. JI. Herona, T. C. KypmaeBa. — Capatos: [Ipodobpazosanue, 2022. — 180
c. — ISBN 978-5-4488-1431-0. — Texct: snexrponnsii // udposoit
oOpazoBarensHblii  pecypc  IPR SMART: [caiiT]. —  URL:
https://www.iprbookshop.ru/116314.html (mata obpamenus: 04.06.2024). —
Pexum  pgoctyma:  gus aBTOpHU3MP. MOJIb30BaTENEH. - DOl:
https://doi.org/10.23682/116314

XuMus T1BeTa, BKyca W apomaTra MPOJYKTOB OOIIECTBEHHOTO TIHUTAHUS:
yuebHoe mocobue st CITIO / coctaButenmu C. A. AnekcammHa. — Capatos:
IIpododpazosanne, 2022. — 79 c. — ISBN 978-5-4488-1432-7. — Tekcr:
anekTpoHHsblil // Iludposoit oOpazoarenbHbiii pecypc IPR SMART: [caiit].
— URL: https://www.iprbookshop.ru/116315.html (mata oOpameHus:
04.06.2024). — Pexxum jgoctyma: s aBTOpU3Wp. moiib3oBareieit. - DOI:
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https://doi.org/10.23682/116315

JLlonmoJIHUTEIbHbIE HCTOYHUKM:

1.

Baiitnep, B. B. Xwumusa: yuebnoe mnocobue / B. B. Baiitnep,
E. A. Hukonenko; mon penakiuer M. I'. HBanoB. — EkatepunoOypr:
VYpansckuii penepanvubiii yausepcuret, 9bC ACB, 2016. — 132 ¢. — ISBN
978-5-7996-1780-6. — Texkcrt: anekTpoHHbIH // LludpoBoii oOpazoBaTeabHBIM
pecypc IPR SMART: [caitT]. — URL:
https://www.iprbookshop.ru/66217.html (nata oGpamenus: 04.06.2024). —
PexxuMm noctyna: A aBTOpU3Up. NOJb30BaTeNen

Mapmankua, M. ®. Xumusa: yuebHoe mnocodbue / M. @. Mapuankus,

N. C. I'puropsan, J. H. KoameB. — Crasponons: CeBepo-KaBka3ckuit
denepanbublii yHuBepcutet, 2015. — 228 €. — TekcT: 37€KTPOHHBIN //
Hudposoit obpazoBatenbHbiii pecypc IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/63225.html (nata ob6pamenus: 04.06.2024). —
PexxuMm qoctyna: a1t aBTOPU3UP. TOJIb30BaTElICH
Xumusi: ydebnoe mocooume / A. M. J[lanmnenko, M. JI. Kocunona,

T. M. Kpytckas v ap.]. —  HoBocubupck: HoBocubupckuit
TOCYJaPCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN yHUBepcuter (CuOCTpuH),
ObC ACB, 2016. — 261 c. — ISBN 978-5-7795-0775-2. — TekcT:

anexkTpoHHbIN // LludpoBoit obpazoBarenbubiii pecypc IPR SMART: [caiir].
— URL: https://www.iprbookshop.ru/68898.html  (mata oOparienus:
04.06.2024). — Pexkum gocTyma: s aBTOpU3Up. moib3oBareieit. - DOI:

https://doi.org/10.23682/68898
Xumusi:  yueOHoe Tmocobme / cocraButesm I.  FO. Boctpukosna,

E. A. XopoxopauHa. — BopoHex: BopoHeXCkuil TocymapCTBEHHBII
apXUTEKTYpHO-cTpouTenbHblil yHHUBepcuteT, ObC ACB, 2015. — 92 c. —
ISBN 978-5-890040-579-1. — Tekcr: osnektponnsii // Iudpopoii
oOpazoBarensHblii  pecypc  IPR SMART: [caiiT] —  URL:

https://www.iprbookshop.ru/59133.html (mata o6pamienus: 04.06.2024). —
Pexum mocryna: miist aBTOpu3up. M0JIb30BaTENEH

HNHTEepHEeT HCTOUHHUKH

www.elementy.ru — caiit « 3eMeHTbI OOJIBIION HAYKU. DHIIUKIOICIHS
http://ru.wikipedia.org/wiki - MatepreT-3HIIMKIONE AU testpilot.
http://www.nkj.ru — caiit ;xyprana «Hayka ¥ >Ku3Hb».

http://www.znanie-sila.su — caiit xypHayia «3HaHUE — CHIIa».
http://technicamolodezhi.ru — ca¥iT )xypHana «TexHUKa — MOJIOIEHKI.
http://www.popmech.ru — caiit xypHana «llomynspHas MEXaHUKa.

http://ihst.ru — caiitr Mactutyta nctopuu xumuu u Texauku um. C.1. BaBuosa
PAH (MUET PAH)

http://vivovoco.rsl.ru/VV/IJOURNAL/VV_VIET.HTM - caiit xypHana «Borpochl
UCTOPHH XUMHUH M TEXHUKN.
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4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS
OBPA30OBATEJBbHOMN TUCHMITJIMHBI

KonTtposb 1 olieHKa pe3ylbTaToOB 00yUEHUs OCYIIECTBIISIETCS MPENoiaBaTesieM B
mporecce MPOBEACHUS MPAKTUYECKUX 3aHATUA U J1abopaTOpHBIX  padoT,
TECTUPOBAHHUSI, @ TAKXKE BBIMOJHECHUS O0YUYaIOIIMMUCA WHAUBUIYATBHBIX 3aJaHUM,
MIPOEKTOB, HCCeoBaHui. Pe3yiabTaThl 00OydeHUs OMPEACIISIIOT, YTO 00ydaroluecs
JNOJDKHBI  3HATh, IOHMMAaTh W JEMOHCTPUPOBATH IO 3aBEPIICHUM U3YUYEHUS
JTUCLIUTUIUHBI.

Jlns hopMupoBaHUs, KOHTPOJS U OLIEHKU Pe3yJbTaTOB OCBOCHHS y4eOHOMU
JTUCIUIUIMHBI UCTIOJBb3YETCSI CUCTEMA OLIEHOYHBIX MEPONPUSATUM, TTPEICTABISAIONIAS
co0Ol KOMIUIEKC YYE€OHBIX MEPONPUITUH, COTJIACOBAHHBIX C pe3yJbTaTaMHU
oOydenus u cpopmynupoBanHbix ¢ yaetom GI'OC CO0 (rpeaMeTHbIe pe3ysbTaThl
no aucuumnae) u ®I'OC CIIO

27



OK/IIK | Moayas/Paznen/Tema PesynbTaT 00yuenuns THIBI OLIEHOYHBIX MEPONPUATHH
| | OcHoBHOe conepikanue
1 Pa3nes 1. OcHOBBI ®opmyaupoBaTh 6a30BbIe
CTPOEHMS BellecTBa NOHSATHSA U 32KOHBI XHMHH
11| OKOl |Crpoenue atomoB CocraBiiTh xumuueckue | 1. Tect «CrtpoeHue aTOMOB XMUMHYECKHX JJIEMEHTOB U IpUpoJa
XUMUYECKUX JIEMEHTOB | GOPMYJIBl  COCAMHEHUH B | XUMHYECKOU CBS3H».
1 IPUpPOJIa XUMHUYECKOM | COOTBETCTBUM CO CTENEHbIO | 2. 3aauyd  Ha COCTABJIEHHE XUMHUYECKMX (OpMYNn  JBYXaTOMHBIX
CBSI3U OKHUCJICHUS XUMHYECKUX CO€IMHEHUI
JJIEMEHTOB, HCXO0A u3 | (OKcuIOB, Cynb(hUI0B, TUAPUIOB U T.I1.).
BaJICHTHOCTHU u anek | 3.3ajaHusg Ha WHCIOJb30BAHWE XUMUYECKOM CHUMBOJIMKM M Ha3BaHUM
TPOOTPULIATEIIBHOCTH COEIMHEHUH M0 HOMEHKJIaType MEKyHapOIHOTO COI03a TEOPETUUECKON U
OPUKIATHOM XMMHMHM ¥ TPUBHAIBHBIX Ha3BaHUU ISl COCTaBIICHUS
XUMHUYECKUX (OPMYINl JBYXaTOMHBIX COEIUHEHHH (OKCHIOB, Cylb(UIOB,
TUAPUAOB U T.I.) U JAPYrUX HEOPraHWYECKUX COETUHEHHH OTIENIbHBIX
KJIaCCOB
JlaGoparopnas pabota
12| OKO01 [Tepuoamaeckuit XapakrepuzoBaTth xumudeckue | 1. Tecr «Mertammaeckue / HEMETAJTIYECKIE CBOWCTBa,
OK 02 3aKOH M Tabiauia 3JIEMEHTHI B COOTBETCTBHHU C UX | AJIEKTPOOTPULIATEIBHOCTE M CPOJCTBO K  JJEKTPOHY XMUMHMUYECKHX
JI.1. MenneneeBa MI0JIO’KEHHEM B | 2JIEMEHTOB B COOTBETCTBHE C UX JIEKTPOHHBIM CTPOECHUEM M MOJIOKEHUEM
HepUOINYECKON CUCTEME | B MEPHOAMUYECKON crucTeMe XMMHUYecKuX 31eMeHToB [I.M. MenneneeBay.
xuMudeckux snemeHtoB JI.M. | 2. [IpakTuueckue 3aJaHusi Ha YCTAHOBJIEHHE CBSI3M MEXIY CTPOCHHEM
MeneneeBa aTOMOB XMMHUYECKUX 3JIEMEHTOB M MEPHOAUYECKHM U3MEHEHHEM CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB U MX CO€JUHEHUH B COOTBETCTBUH C MOJIOKEHUEM
[lepuonueckoit cucreme.
[TpakTuKO-OpUEHTHPOBAHHBIE TEOpEeTUYECKHE 3aJjaHus Ha
XapaKTepu3alulo  XUMHMYECKMX  3JeMEHTOB:  «Mertawmueckue  /
HEMETa/NINYEeCKUEe CBOWCTBA, 3JIEKTPOOTPHULATEIBHOCTh M CPOJICTBO K
UIEKTPOHY XMMHUYECKHX DJIEMEHTOB B COOTBETCTBUE C MX 3JIEKTPOHHBIM
CTPOEHUEM U IIOJIOKEHHUEM B IIEPUOJNYECKON CHCTEME XUMHYECKHX
snemeHToB /.M. MeHaeneeBay»
2 Paznea 2. XapakTrepu3oBaTh THIIbI
XHMHYecKHe peakKMi | XMMHYeCKHX peakuuii KonTposbHnasi padora «CTpoeHne BemecTBa 1 XHMHYECKHE PeaKIum)
2.1 OK 01 |Tumbsl XUMHAYECKUX CocraBidTh peakiuu 1. 3agaun Ha COCTaBIIEHUE YPABHEHUI peaKIuii:
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OK 04  peakmmii COC/IMHEHMUS, pa3oXKeHus, | - COCAMHCHHMS, 3aMEIICHUS, Pa3JIOKEHUs, 0OMEHa;
oOMeHa, 3aMEelIeHUs, | - OKUCIUTEIbHOBOCCTAHOBUTENBHBIX  PEAKIMH €  HCIOJIb30BaHHEM
OKUCITUTEIBHO- METO/1a JIEKTPOHHOTO OajaHca.
BOCCTAHOBUTEJIbHBIE PEAKIIUU 2. 3ajauu Ha pacyeT Macchl BEHIECTBA WK 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE€ WU O0BEMY OJHOTO M3 YYaCTBYIOUIUX B
peakiuu BEIIECTB; pacu€Tbl Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MIPOJIYKTOB PEAKIIUM, €CIIU OJIHO U3 BEIECTB UMEET
2.2 DIIEKTPOTUTHYECKAs CocraBidrth ypaBHEeHHS | 1. 3amaHusi HA COCTABJICHHE MOJICKYISIPHBIX W HWOHHBIX pEaKIHi C
ITUCCOIMAIMS U MOHHBINA | XUMUYECKUX PEaKIIUM MIOHHOTO | y4acTUEeM KHCJIOT, OCHOBAaHMHW U COJIEM, YCTAHOBJIEHUE HW3MEHECHHS
oOMeH oOMeHa c Y4acTHEM | KUCIOTHOCTH CPEIbl
HEOPraHMYECKHUX BEIIECTB 2. JIaGoparopHas pabota "THunbl XUMUYECKUX peaKkIui"
3 Pa3nen 6. PacTBopbl
HcciienoBaTh HCTUHHBIE PACTBOPHI € 32ITAHHBIMHI XapaKTePUCTHUKAMM
3.1 0OKO01 [TonsiTue o Paznuuate uctuHHBIE pacTBOPHI | 1. 3aJa4u HAa MPUTOTOBJIEHUE PACTBOPOB.
OK 02 [pacTBOpax 2. IIpakTMKO-OpHEHTHPOBAHHBIE pPACUETHBIE 3aJaHHUSI Ha JUCIEPCHBIE
T1IK 3.2 CHUCTEMBI, UCIOJIb3yeMbIe B OBITOBOM M MPOM3BOJICTBEHHON JEATEIHLHOCTH
YyeJlI0BeKa
3.2| OK01 Wccnenoanue cBoiictB | MccnemoBarh Guznko- Jlaboparopnast padota "[IpuroroBiaenue pacTBopoB"
OK 04 [PacTBOPOB XUMHUYECKHE CBOMCTBA
[1K3.2 MCTUHHBIX PACTBOPOB
4 Pasnen 4. Ctpoenne u | MccienoBaTb cTpoeHUE U KonTpoabHasi padora «CBOMCTBAa HEOPraHUYECKUX BelIeCTB»
CBONCTBA CBONCTBa
HEeOpraHu4ecKux HeOpraHu4ecKUX BellecTB
BellecTB
4,1 | OKO01 Kiaccudukanms, Knaccudumupopatsb 1. Tect «HoMeHknaTypa U Ha3BaHUE HEOPTaHMYECKUX BEIIECTB MCXOISI
[1K3.2.  [HOMEHKIJaTypa H HEOpPraHMYEeCKUe BEIIECTBA B U3 UX XUMHYECKON (OpMyJbl WIM COCTABICHHUE XUMHYECKON (opMyIibl
CTpOeHUE COOTBETCTBUU C UX CTPOCHUEM UCXOJsl M3 HA3BaHUS BELIECTBA MO MEXIYHAPOJHOW HIIM TPUBHAIBHON
HEOPraHUYECKUX HOMEHKJIATYpe».
BEILIECTB 2. 3aaum Ha pacueT MaccoBOM J0JH (MacChl) XHMUYECKOTO PIIEMEHTa

(coenuHeHusT) B MOJIeKyIe (cMecH).

3. IlpakTuyeckue 3afgaHuss MO Kilaccu(UKAMKM, HOMEHKJIAType W
XUMHYECKUM (pOopMyrTaM HEOPraHUYECKHUX BEIIECTB PA3TUYHBIX KIIACCOB.
4. IlpakTuyeckue 3a/laHusl HA OMpEAeNieHUE XHUMHUYECKOW aKTHBHOCTHU
BEIIECTB B 3aBUCUMOCTHM BHJA XMMHYECKOW CBSI3M H  TUNA

KpI/ICTaHHH‘lCCKOﬁ PCHICTKH na
ray)




42 | OK01 DU3UKO-XUMHUYECKHE YcranaBianMBaTh 3aBUCUMOCTh 1. Tect «OcOOEHHOCTH XHMHYECKHX CBOMCTB OKCHIOB, KHCIIOT,

OK 02 CBOICTBA (hM3HKO-XUMUYECKIX CBOMCTB OCHOBaHUH, aM(POTEPHBIX TUAPOKCUIIOB U COJICI.
I[IK 3.2  [HeopraHuueckux HEOPraHUYECKUX BELIECTB OT 3aJlaHusl HA COCTaBJICHUE YPAaBHEHMHM XMMHUYECKMX PEAKIUI C ydacTHEM
BEILIECTB CTPOEHUS aTOMOB M MOJIEKYJI, @ | MPOCTBIX M CJIOXHBIX HEOPraHMYECKUX BELIECTB: OKCUIOB METAILIOB,
TaK)Ke TUIA KPUCTALTUYECKOMN HEMETAJIOB U aM(pOTEPHBIX JIEMEHTOB;
pemeTku HEOPraHWYeCKUX KHUCJIOT, OCHOBAaHMU M amM(pOTEPHBIX THAPOKCHUIIOB,
HEOPraHMYECKUX COJIeH, XapaKTepU3YIOIKUX KX CBOMCTBA U CIIOCOOBI
HOJIyYEHUS.
2. 3. TIpakTHKO-OpUEHTHUPOBAHHBIC TCOPETUUYCCKUE 3a/IaHUST HA CBOMCTBA
Y TIOJTy9€HHE HEOPTaHUYECKUX BEIIECTB
3. Jlabopartopnast pabota «CBO¥CTBa METAJIIOBY.
4. JlaboparopHast pabota «XapakTep JUCCOIHMAIIMU  Pa3JIMUHBIX
TUAPOKCUIOBY.

4.3 | OK01 U nentudukaruys HccnenoBaTh KaueCTBEHHBIE 1. IIpakTHKO-OpHUEHTUPOBAHHBIC 3a/IaHUSI TI0 COCTABJICHUIO XUMHYECKHX
OK 02 HEOPraHMYECKUX peaKIy HEOPraHUIECKUX peakmuii ¢ ydacTueM HEOPTaHWYECKUX BEIIECTB, UCIOIb3YEMBIX JIJISI UX
OK 04 BEIIECTB BEIIECTB UACHTH(DUKAIIIH.

2.JIaboparopnas padota: "Unentudukaius HeOpraHUIECKUX BEIecTB"
5 Pa3znen 5. | XapakTepu3oBaTh BJIHMSIHUE
Kunernueckue U | pa3siau4HbIX (AKTOpPOB Ha
TepMOJAMHAMMYECKHE | pAaBHOBecHe M  CKOPOCTH
3aKOHOMEPHOCTH XUMHYECKHUX peakuuii
MPOTeKAHUS
XMMHYECKHX
peakuuii
OK 01 CkopocTb XapaxkTepus3oBaTh BiusHUE | [IpakTUKO-OpUEHTHpPOBaHHbIE TEOPETHUECKUE 3aJaHusl Ha aHaju3
OK 02 XUMHYECKUX KOHIIEHTPALIMU  pearupyromux | (GpakTopoB, BIUSIOMIMX HA U3MEHEHHE CKOPOCTH XUMUYECKOM PEaKIIHH.
I[IK 3.2  peakumii. BelleCcTB U Temmneparypel Ha | [IpakTuko- opueHTHpOBaHHBIC 33aJaHUS HA MpUMeHeHue npuHuuna Jle-
XuMHUeCKoe CKOpocTh xumHuueckux peaknuii | Illarenpe g HaxXoXAEHUsS HANpPaBICHUS CMEIIEHUS pPaBHOBECUS
[paBHOBECHE XapaxkTepus3oBaTh BIIUSTHUE | XMMHUYECKOW peakiuu W aHajiu3 (PakToOpoB, BIHUSIOLUIMX HA CMEIIECHUE
WU3MEHEHUs KOHLIGHTPALMU | XMUMHUYECKOTO PaBHOBECHUS
BEILECTB, PEAKLIUH CPE/Ibl U Jlaboparopnas pabora «CKOpOCTh XMMHUYECKHX peakiuil. CMmernieHue
TEMIIEpaTypbl HAa  CMEIIEHUE | XMMHUUYECKOTO PABHOBECHS»
XUMHUYECKOTO PABHOBECHSI

6. IlpodeccHoHAILHO-OPHEHTHPOBAHHOE COJIeP:KaHNeE (COoepKAHUE TPUKJIATHOT0 MOTYJIs1)
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6 Pasnea 6. OuenuBatp nocjaeacTBUs 3ammTa Keiica (¢ yueroM Oyayuueii npogeccuoHaIbHOM AesITeIbHOCTH)
Xumus B ObITY B OBbITOBOI U MPOM3BOCTBEHHOM
MPOU3BOACTBEHHOM AeATeJIbHOCTH YeJIOBeKa ¢
nesATeJJbHOCTH NMO3MIMI IKOJTOTHYECKOH
0e30macHOCTH
4esIoBeKa
OK 01 Xumusi B ObITY U OuenuBath nocnencteust | Keiic (¢ yderom Oyaymedi mpodecCHOHANBHON  ESTETHLHOCTH)
OK 02 [IPOU3BOICTBEHHON ObITOBOW M IPOU3BOJACTBEHHON | BO3MOKHBIE TEMBI KEMCOB:
OK 04 NEeSITEIbHOCTH YEJIOBEKA | NESTEIbHOCTH  4enoBeka ¢ | 1. OpraHudeckue U MUHepajabHble ynoOpeHus. [Ipumensembie B CEIbCKOM
OK 07 O3 JKOJIOTHYECKOM | XO3AMCTBE.
K 3.2 0e30MacHOCTH 2. JlexapcTBa Ha OCHOBE PACTUTENIbHBIX IPENApaTOB.
IIK 4.3 3. Moromue cpecTBa Ha HaTypaJibHOM OCHOBE.
7 Pasznen 7. Crpoenne u | McciienoBarb CTpOeHUE U
cBomcTBA CBOMCTEA OpraHuHeckux KonTtpoubHas padora «CTpoeHne U CBOMCTBA OPraHUYECKHX BelleCTB)
OpPraHu4ecKux BellecTB
BellecTB
7.1 | OK01 Kaccudukanms, Knaccudumnuponats 1. 3amaHuss Ha COCTABJICHUE HAa3BaHWUW OPraHUYECKUX COCAMHEHHH I10
[1K4.3 CTPOEHUE U OpPraHMYeCcKHe  BEUIECTBA B | TPUBUAIBHOW WM MEXAYHAPOIHON CUCTEMAaTUYECKON HOMEHKIIAType.
HOMEHKJIATypa COOTBETCTBUU C UX CTPOCHUEM 2. 3ajaHusl Ha COCTABJICHHE IIOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX
OpraHUYECKUX (GopMys1 OpraHMYECKHX BEIECTB OTEJIBHBIX KIACCOB.
BEIIECTB 3. 3agaun Ha oOmpelereHUEe MpocTeume G(opMyIbl OpPraHUYECKOn
MOJICKYJIBI, HCXOJISl M3 3JIEMEHTHOTO cocTaBa (B %)
7.2 | OKO01 CpolicTBa YcranaBnuBarh  3aBUCUMOCTH | 1. 3ajaHMs Ha COCTaBJICHHME YPABHEHUN XMMHMUYECKUX PEAKLIMH C ydacTHEM
OK 02 OpraHUYECKUX (U3NKO-XUMHUYECKUX  CBOMCTB | OPraHMYECKUX BEIIECTB HA OCHOBAaHUM UX COCTaBa U CTPOCHUS.
OK 04 COCIMHEHUN OpraHMYECKHX  BEIIECTB  OT | 2. 3aJaHus Ha COCTABJICHUE ypPaBHEHUN XMMHYECKUX peaKLui,
IIK 4.3 CTPOEHUS MOJIEKYT WUIIOCTPUPYIOIIUX XUMHUYECKHE CBOHCTBA C YYETOM MEXAaHU3MOB

OPOTEKaHMUs JaHHBIX PEAKUMH M TI'eHETUYECKOH CBSI3U OpPraHu4ecKux

BEIIECTB PA3HBIX KJIACCOB.

3. PacueTHble 3a1a4M 110 YPaBHEHMSIM PEAKLIAN C y4aCTHEM OpPraHUYECKUX

BEILIECTB.

4, JlabopatopHas pabota "[IpeBpaleHuss OpraHMYeCKHX BELIECTB MpHU
HarpesaHun"
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7.3

OK 01
OK 02
OK 04
I1IK 4.3

Nneatuduxarms
OpraHu4eCcKUX BEIIECTB,
WX 3HaYCHUE U
MpUMEHEHHE B OBITOBOMA
1 POU3BOJACTBEHHOMN
NeSATebHOCTH
YeIoBeKa

HccnenoBaTh Ka4eCTBEHHBIC
peaKHI/II/I OpFaHI/IquKI/IX
COCIMHEHUH OTICIBHBIX
KJ1acCOB

1. ITpakTHKO-OPUEHTUPOBAHHBIE 3aJAHUS IO COCTABJICHUID XHUMUYECKUX
peaKLII/Iﬁ C Y4aCTHCM OPraHUYCCKUX BCHICCTB, B T.4. UCIOJB3YCMBbIX JIA
UX UICHTH(HUKAINUU B OBITY U IPOMBIIIIJICHHOCTH.

2.JIaboparopuas pabota: "MaeHTudukamus OpraHUYECKUX COCIMHCHHIMA
OT/CJIbHBIX KIacCOB"
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