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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHl NPOrPAMMbBLI  YYEBHOI
JUCLMUIIINHBI

1.1. O6nacTe npuMeHeHns1 padoyeii NporpaMmbl

OO6meoOpa3oBaTenbHas  JUCHUIUIMHA  «XUMHS»  ABIsSETCS  00sA3aTENbHOM  YacThIO
00m1eo0pa3oBaTenpHOrO IUKIa o0pa3oBarenbHOU mporpammbl B cooTBeTcTBUU ¢ ®I'OC CIIO 1o
crnenuansHocTH 38.02.07 BAHKOBCKOE JEJIO.

1.2. Hesb u nJIaHUpPyeMble Pe3yJabTaThl 0CBOECHUS U CIIANIINHbI

Conepskanue mporpaMMbl 0011€00pa30BaTeIbHON JUCHUIUIMHBI « XUMHS» HAMPaBJICHO Ha
JTOCTHKEHHE cIleayromeil uean: (GopMHUpOBAaHUE Y CTYICHTOB IMPEICTaBICHUS O XHUMHUYECKOM
COCTABJISIIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA KAK OCHOBBI IIPUHSATHUS PEIICHUN B )KM3HEHHBIX
U TIPOU3BOJCTBEHHBIX CUTYAaIIUSIX, OTBETCTBEHHOTO MTOBEACHUS B IPUPOIHOM Cpejie.

3agaum QUCHMIIJIMHBI:

° Cq)OpMHpOBaTI) IIOHUMAaHUEC 3aKOHOM€pHOCT€I>'I IMPOTCKAHUA XUMHUYCCKUX IIPOLECCCOB U
SBJICHUI B OKpYJXKalolleW cpele, LEJIOCTHOH HaydYHOW KapTUHBI MHUpA, B3aMMOCBS3H U
B3aMMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;

* Ppa3BUTb YMEHHS COCTAaBIATH (POPMYJBI HEOPraHWYECKMX W OPraHMYeCKUX BELIECTB,
YpaBHEHUS XUMHUUYECKHX DPEAKIUM, OOBACHATH UX CMBICI, UHTEPIPETUPOBATh PE3YIbTAThI
XMMHYECKUX IKCIICPUMEHTOB;

° Cq)OpMHpOBaTB HaBbIKM IIPOBCACHUA HpOCTefIHII/IX XUMHYCCKUX OKCICPUMCHTAJIBHBIX
UCCIEOBAaHUN C COOJIIOAGHUEM MpaBWiI Oe30macHOro OoOpalieHus C BEHIeCTBAMU U
1a00paTOPHBIM 000PYI0BaHHUEM;

*  pa3BUTb YMEHHUS HCIOJIB30BaTh HMH(MOPMAIMIO XUMHYECKOI'O XapakTepa W3 pa3inyHbIX
HCTOYHHUKOB,

* chopMHUpPOBaTh YMEHUS MIPOrHO3UPOBATH MOCIEACTBHSI CBOEH EATENBHOCTH U XUMHUECKUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX IPOILIECCOB;

* chopMHUpPOBATh MOHUMAHNE 3HAYUMOCTH JOCTHKEHUNH XUMHUUECKOW HAYKU U TEXHOJIOTUH JUIs
Pa3BUTHS COIMATIBHON M IPOU3BOJICTBEHHOM cep.

B pamkax nporpammbl yueOHOW AUCHMILIMHBI OOYYalOIIMMHUCS OCBAaMBAOTCS YMEHHUS U
3HaHUs, GOPMHUPYIOTCS OOIIME KOMIETEHIIUU:

OK 01. Bri6upats criocoOsl perieHus 3aaad npodeccuoHaIbHON AesTeTbHOCTH MPUMEHUTEIBHO
K pa3JInYHBIM KOHTEKCTaM.

OK 02. Vcnions30BaTh COBpEMEHHBIE CPEICTBA MOMCKA, aHAIN3a U MHTEPIIPETali HHPOPMAIIIH,
1 UHGOPMAIIMOHHBIE TEXHOJIOTHH JIJIS BBITTOTHEHHS 3a7a4 TPO(ECCHOHATBHOMN JeATETHHOCTH .
OK 04. DddexTuBHO B3aMOIEHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMAHJIE .

OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYXAIOIIEH cpelbl, pecypcocOepexeHno, MPUMEHITh
3HaHUA 00 W3MEHEHWW KJINMaTa, MPUHIUIB OEpeKIUBOr0 MPOU3BOACTBA, 3P(PEKTUBHO
JIENICTBOBATh B YPE3BbIUYANMHBIX CUTYaIIUAX.

1.2.1. [lnannpyemble pe3yabTaTbl OCBOeHHMsl 001Ie00pPa30BaTEJbHONH JAUCHUILIMHBI B
coorBercTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco6o¢e 3HaUYeHHE TUCIUILTMHA UMeeT TIpu hopmupoBanun u pazsutuu OK:



Koa n
HAHMEHOBaHHE
(popmupyemMbIX
KOMIIeTeH Ui

I[Inanupyembie pe3y/bTaThl 0CBOEHHS TUCHUILIUHBI

Oo0mue

I[ncumumﬂapnme

OK 01. Beibupats
CIOCOOBI PEIICHUS
3a1a4
npodecCHOHATbHON
JESTSIIbHOCTH
MPUMEHHUTEITHHO K
Pa3IMIHBIM
KOHTEKCTaM

B vacTu Tpy10BOro BOCluTaHum:

- TOTOBHOCTH K TPYAY, OCO3HaHHE [IEHHOCTU
MacTepcTBa, TPYA0II00uE;

- TOTOBHOCTb K AaKTUBHOW JI€ATEIBbHOCTH

TEXHOJIOTHISCKOM u COITMAITbHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHULIMUPOBATh, TUTAHUPOBATH i
CaMOCTOSTEIIHLHO BBIIOJIHATE TaKylo
JIeSITeILHOCTD;

- HWHTEpEC K pa3Iu4yHbIM  cdepam

npodecCHOHaIbHOM AEATELHOCTH,
OBnasieHHe yHHUBEPCAIBHBIMH YYeOHBIMU
MO3HABATEIbHBIMH JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- caMOCTOSITeNbHO  (GOpPMYyJIHpOBaTh U
aKTyaJu3UpOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHEE;

- YCTaHaBJIMBaTh CYILECTBEHHBIM MpPHU3HAK
WIn OCHOBaHUE JuIs

KiaccupuKaluy u 0000IIeHNS;

CpaBHCHMUA,

- OmpeacidATh HEJIW ACATCIBHOCTH, 3aaad
mapaMETPhI U KATCTOPUH U3 JOCTUKCHUA,

- BBISIBJIATDH 3aKOHOMCPHOCTHU n
MPOTUBOPCUUSA B paccMaTpruBaCMbIX
SBJICHHUAX,

- BJIaJCTh CHCTEMOM XMMHYCCKUX 3HaHI/II71, KOTOpasA BKIHOYACT:

OCHOBOTIOJIATAIOIINE TOHATUSA (XUMHUYECKHH JJIEMEHT, aToM, JJEKTPOHHAas
obosouka aroma, Ss-, p-, d-3JEKTpOHHBIE OpOWUTATIM aTOMOB, HOH, MOJICKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMHUYECKast

CBSI3b MOJIb MOJISIpHasE Macca, MOJSIPHBIM 00BEM, YIVIEPOJHBIA CKEJIET,
(GyHKIMOHATbHAS TPYIINA, PaguKall, U30MEpHsi, U30MEPhI, TOMOJIOTHYECKUN P,
TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOA- U a30TCOECPKaIUE COCTUHECHHS,
OMOJIOTMYECKH aKTUBHBIE BelIeCTBa (YIIEBOIBL, KUPHI, OCIIKH), MOHOMED,
MOJIMMED, CTPYKTypHOE 3BEHO,

BBICOKOMOJICKYJIAPHBIC COCIUHCHNA,

KpUCTANIMYECKass pelIeTKa, THUMbl XHMUYECKUX pEakUUd (OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 3K30-U SHIOTEPMUYECKHE, PEAKIMH HOHHOIO OOMEHa),
pacTBOp, DSJIEKTPOJIUTHI, HEIIEKTPOJUTHI, 3SJIEKTPOJIUTUYECKAs JUCCOLMALIUS,
OKHUCJIUTEb, BOCCTAHOBUTENb, CKOPOCTb XHMHUYECKON pEeakluu, XUMHUYECKOe
PaBHOBECHE) TEOPUU U 3aKOHBI (TEOPHs] XUMHUECKOTO CTPOCHUSI OPTaHUYECKUX
BemecTB A.M. ByTiiepoBa, Teopust 3JIEKTPOJIUTHUECKON JUCCOLUAIINH,
nepuoanueckuii 3akoH JI.M. MenneneeBa, 3aKkOH COXpPaHEHHsS] Macchl),
3aKOHOMEPHOCTH, CHMBOJINYECKUHN S3bIK XUMHH, (PAKTOJIOTMUECKUE CBEACHUS O
CBOWCTBaX, COCTaBe, MOJYYEHHHM M OE30MaCHOM HCIOJIb30BAaHUU Ba)KHEHIINX
HEOPraHMYECKUX M OPraHMUECKUX BEIECTB B OBITY U MPAKTHUECKON IEATETLHOCTH
4eJI0BEKa;

- YMCTH BBIABJIATH XaPaKTCPHBIC MPHU3HAKKW U B3aUMOCBA3b U3YYCHHBIX HOH?ITPIfI,
MNPUMEHATE COOTBETCTBYIOIIUEC IIOHATHA ITIpHW OIIHMCAHHWKU CTPOCHUA U CBOWCTB
HCOPTaHNYCCKUX U OPTraHNICCKUX BEIICCTB U UX HpeBpaHIeHI/II\/’I; BBISBIIATH
B3aMMOCBSI3b XUMHYECKNUX 3HAHUM C TTOHATHSIMH U MNpEaACTaBICHUAMU JPYTHUX

CCTCCTBCHHOHAYYHBIX NPCAMCETOB;




-BHOCUTb KOPPCKTHBBI B ACATCIIBHOCTD,

OLICHUBAThb COOTBCTCTBUC PE3YyJIbTaTOB

oejsaM, OLCHUMBATL PHCKU HOCJIGI[CTBI/Iﬁ
ACATCIIBHOCTH,

- pa3BUBaThb KPCATHUBHOC MBIINUICHUC IIPpU
PEIICHUHU XXU3HCHHBIX npo6neM

0) 60a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJI€Th HaBbIKAMU y4ebHo-
HCCIIEN0BATENBCKON " IIPOEKTHOM
ACATCIIbHOCTH, HaBbIKaMH paspCiCcHuA
pooem;

- BBIABJIATH HPUYHUHHO-CIICACTBCHHBIC CBA3U
U aKTyaJIM3”upoOBaThb 3aady, BbIABUT'ATb
THUIIOTE3Y €C HaXoaUuThb
APTYMCHTBI [JId OOKa3aTCJIbCTBa CBOHUX
YTBepH(ﬂCHHﬁ, 3a/laBaTb IapaMCTpbl H

peIcHusd,

KPUTEPUHN PELLICHUS;
- aHaJU3UpOBaTh IIOJyYEHHBIE B XOJ€
pelieHns 3a7aun pe3yibTaTbl, KPUTHUECKU

OIICHUBATh ux JIOCTOBEPHOCTH,
MPOTHO3UPOBATh HM3MEHEHHE B  HOBBIX
YCIIOBHSIX;

- yMeTh  MEPEHOCUTh  3HAaHUS B

MO3HABATENIbHYIO U IPAKTUYECKYIO 00JIaCTH
KHU3HENIEATSITbHOCTH;

- YMETb UHTCTPUPOBATH 3HAHUA U3 PA3HBIX
MpeIMETHBIX 001acTel;

- BBIABUI'aTb HOBLBIC MHACH, MOpCIararb
OPHUIMHAJIBHBIC IMOAXOJAblI U PCUHICHU S,

- YMETh UCIIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX COCIMHEHUN
MEKIYHApOAHOTO COK03a TEOPETUYECKON U IPUKIIAJHOM XUMHUH U TPUBUAJIbHBIC
Ha3BaHUs BAXHEUIIMX BEHISCTB (ITWJICH, AalETUJIEH, TJIUIEPHUH,
aMMHaK, raiieHas u3BecTh, HeralieHasi U3BeCTh, MUTheBas CoAa U APYTHUX),
COCTaBIATH (POPMYJIbI HEOPTAaHUUECKUX U OPTaHUYECKUX BEILIECTB, YPABHEHHS
XUMHUYECKUX PEaKIUi, OOBSICHATH UX CMBICH; IOATBEPKAATh XapaKTepHbIe
XUMHUYECKHE CBOKCTBA BEIIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMU U
3aNMCAMU YPABHEHUN XUMUYECKUX PEAKIINN;

- YMETh yCTaHABJIMBATh MPUHAJIEKHOCTh U3YUYECHHBIX HEOPIraHUYECKUX U
OPraHUYECKHUX BELIECTB K ONPEACICHHBIM KJIAcCaM U IpyIaM COEAUHEHHI,
XapaKkTepHU30BaATh UX COCTAB U BAXKHEHIIIME CBOMCTBA; ONPEIEIATh BUIbI
XUMHUYECKUX CBsi3el (KOBaJIGHTHAs, HOHHAS, METAJUIMYECKasi, BOJIOPOIHAS),
THUIIBI KPUCTAIUTMYECKUX PELIETOK BEIIEeCTB; KIACCU(PUIIUPOBATH XUMUUECKHE
‘peakuuu;

- chopMHpOBaTh MPEACTABICHUS: O XUMHUYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KAPTUHBI MUPA, POJIM XMMUU B TO3HAHUU SABJICHUM
MIPUPOJIBI, B POPMUPOBAHUHU MBIIUICHUS U KYJIBTYPbI JIMYHOCTH, €€
(YHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUSI PAKTHIECKUX
3a/1a4 ¥ YKOJIOTHYECKH 00OCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MPUPOAHON Cpenie;

- YMETh MPOBOJIUTH PACYETHI IO XUMHUECKUM (DOpMyJIaM U ypaBHEHUSIM
XUMHUYECKUX PEaKIUi ¢ UCTIOIb30BaHNEM (PH3UUYECKHUX BEIHUHH,
XapaKTepU3yIOIINX BEIIECTBA C KOJIUMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMasbHBIE YCIOBHS) Ia30B, KOJIMUECTBA BEILIECTBA; UCIOJIb30BaTh
CHUCTEMHBIE XUMUYECKUE 3HAHUS U PUHSATUS PEIICHU B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM

dbenon,
dopmanbpaerui, yKCyCHas KHUCIOTA, TJIMIMH, YTapHbBI ra3, YIJIeKHCIbId Tas,




-CIIOCOOHOCTh  UX  HCIIOJIb30BAHMUS B
II03HABATEJILHONW U COLMAIbHOM IPAKTUKE

OK.02. Mcnonws3oBaTh
COBPEMECHHEIC
CpeICTBa MOUCKA,
aHanusa u
UHTEPIIpETAINH,
nHpopMauu U
nH(pOpMaIIUOHHBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUS 3124
npodecCHOHATbHON
JESITEIbHOCTH

B 00actu eHHOCTH HAYYHOTO MTO3HAHUS:
- chOpMHUPOBAHHOCTH  MHPOBO33PEHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOILECTBEHHOM
MPaKTUKH, OCHOBAaHHOIO — Ha JUalore

KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B IIOIUKYJIIETYPHOM MHUPE;

- COBEpPIICHCTBOBAaHUE  S3BIKOBOM  H
YUTATENbCKOM KYJIBTYpPbl KaK CpEICTBa
B3aHMOH€ﬁCTBHﬂ MCKOY JIOAbMHU u
MIO3HAHMS MUDA;

- OCO3HaHUEe LIEHHOCTH Hay4HOU
JEeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITh
MIPOEKTHYIO u HCCIIE0BATENIbCKYIO
ACATCIIBHOCTD HHAUBUAYAJIBbHO U B I'PYIIIIC,
OBnaneHue yHUBEPCAIbHBIMH YyUe€OHBIMU
I1I03HaBaTCJIbHBIMU JleICTBI/ISIMHI

B) paboTa ¢ uHpopmaImei:

- BJIAJIETh HaBbIKaMU MOJTy4EHUs
uHbOpMAallUM U3 HUCTOYHMKOB  pa3HBIX
TUIIOB, CAMOCTOSITEJILHO  OCYILLECTBIISTH
IIOMCK, AaHalu3, CHCTEMAaTU3aLlHI0 U
MHTEpPIpEeTANI0 UHPOPMAIMKN Pa3TUYHbBIX
BUJIOB U (DOPM TNpeACTaBICHUS;

- cO3/1aBaTh TEKCThI B PA3IMYHBIX opmaTax
C y4YeToM Ha3HaueHus HHPopMaIUH U
LEJIEBOI ayJIMTOpuH, BbIOMpast

- YMETh IUIAHUPOBATh M BBIIOJHATH XUMHUYECKUH SKCIIEPUMEHT (IIPEBPALICHUS
OpPraHUYECKUX BEILECTB IPU HArpeBaHUU, MOJYYCHHUE ATHIICHA U U3YUYCHHUE €ro
CBOICTB, KaUYECTBEHHbIC PEAKLMU HA alIbJIETH]Ibl, KpaXxMaj, YKCYCHYIO KHCIOTY:
JeHaTypalus OClIKOB MpU HArpeBaHHMM, LBETHBIC pPEaKUUU OEIKOB; MPOBOIUTH
peaKuu HOHHOTO 0OMEHa, OINPEENATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHBIE
peaknuu Ha cynbhaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH

aMMOHUSI; pelaTh SKCIEPUMEHTAIbHBIE 3a7aur 1o TemaMm "Mertamisl" u
"Hemetainpl") B COOTBETCTBUM C IIpaBWJIaMU TEXHHUKH O€30MaCHOCTU IpPHU
o0paleHny ¢ BeulecTBaMH | J1a00paTOpHBIM 000pyIOBaHUEM; TIPE/ICTABIATh
pe3yIabTaThl XUMUYECKOTO SKCIIEPHUMEHTA B (hOpMe 3amrcu ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U (OpMyJIUPOBATH BHIBOJIBI HA OCHOBE ATHX
pE3yJIbTaTOB;

- YMETh aHATU3UPOBATh XUMHUECKYIO HH(OPMALIHIO, TOTyYaeMyI0 U3 Pa3HBIX
HCTOYHUKOB (CpeAcTB MaccoBoi nHpopmanuu, cetb IHTEpHET U ApyTHe);

- BJIaJIETh OCHOBHBIMU METOJaMH Hay4YHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX
SIBJICHUM (HaOJI0/IeHNe, N3MEpPEHUE, YKCIIEPUMEHT, MOICIIMPOBAHNUE);

- YMETb MPOBOJUTH PACUETHI IO XUMHUUECKUM (POpMYJIaM U ypaBHEHUSIM
XUMHUYECKHUX PEAKIMH ¢ UCIIOJIb30BaHNEM (PU3NYECKUX BETUUMH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpManbHBIE YCIOBHS) ra30B, KOJIMYECTBA BEIIECTBA; UCIIOJIb30BaTh

CHUCTEMHbIE XUMUYECKUE 3HAHUSA JJI IPUHATUS PEIIEHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHUEM




ONTUMANIBHYI0 (OpPMY NpPEICTABICHUA H
BI/I3yaJ'II/I3aI_[I/II/I;

- OIICHUBAaThb I[OCTOBepHOCTB, JICTUTUMHOCTB
uH(pOpMaINH, €€ COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-3THYECKHM HOPMaM;
- HCIIOJB30BaTh CpeacTBa
MH()OPMALIMOHHBIX U KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH B PEHICHUH KOTHUTHBHBIX,
KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/I3aLII/IOHHI>IX
3aJad ¢ COOJIIoJeHUEM

OPrOHOMHKH, TCXHUKU 6630H3.CHOCTI/I,

TpeboBaHMit

THTHCHBI, PECYypCOCOCPEKEHHUS, TPABOBBIX
1 3THYECKHUX HOPM, HOPM HH()OPMAIIMOHHOU
0€301I1aCHOCTH;

- BIAJETh HaBbIKAMH pAacClO3HAHHE U
3amuThl MHpOpMaIKMK, HHOOPMAIIMOHHON
0C30IMaCHOCTH JTUYHOCTH;

OK.04. DdpdexTuBHO
B3aWMO/ICHCTBOBATH U
paboTaTh B
KOJUIGKTHBE U
KOMaHjIe

- T'OTOBHOCTbH K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTHU U CaMOOITPCACIICHUIO,
- OBJIaICHUC

HaBBIKAMHU y4eOHO-

HCCIIEN0BATENBCKON MIPOEKTHOM u
COLIMAJIbHOM JESITENbHOCTH;

OBnanenune YHUBEPCAIbHBIMU
KOMMYHHUKAaTUBHBIMU JEHCTBUSIMMU:

0) COBMECTHasl IeITCIIbHOCTb:

- YMETh TUIAHHPOBATh M BBIMOJIHATH XUMUUYECKHM IKCIIEPUMEHT (IIpeBpaIleHHs
OpraHWYECKUX BEIIECTB MPHU HATPEBaHUHM, MOJYUCHUE DTHIICHA U U3YUYCHHE €ro
CBOMCTB, KaYeCTBEHHBIE PEAKIIMU HA albJCTU/IbI, KpaxMall, YKCYCHYIO KHCIIOTY;
JleHaTypainusi OeJIKOB MpPU HArpeBaHHWM, IBETHBIE pPEaKIMU OEIKOB; MPOBOJUTH
pEaKIuu HOHHOTO 0OMEHa, OTNPEIeTATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peaxiuu Ha cyibdaT-, KapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS;, PelIaTh
AKCIIEpUMEHTANIbHbIE 3aJaud 1o Temam "Metainel” u  "Hemeramisl") B
COOTBETCTBUU C TpaBUJIAMU TEXHUKH O€30MacHOCTH TpHU OOpalieHuu ¢
BEIIECTBAMH H JIA0OPATOPHBIM OOOPY/IOBAaHHUEM; TMPEJACTABIATh PE3YIbTATHI




- IOHMMATb U UCII0JIb30BATh IIPEUMYILIECTBA
KOMAaHIHOW ¥ MHIMBHUyaTbHOIN paboThI;

- IIPUHUMATh LeIu COBMECTHOM
NS TEIbHOCTH, OpPraHHU30BBIBATH u
KOOpAUHUPOBaTh  JEUCTBUSA IO €€
JOCTUKCHHIO: COCTAaBJIATH IUIAH JCHCTBUM,
pacnpenenartb pojlu € y4eTOM MHEHHU
YYaCTHMKOB,  OOCYXJaTb  pPE€3yJbTaThl
COBMECTHOH paboThI;

- KOOpAMHMPOBATbh U BBILIOHATH paboTy B
YCIIOBUSIX PEAJIbHOIO, BHUPTYaJbHOTO H
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBIIATh IIO3UTUBHOE
CTPaTErMyecKoe IOBEICHHUE B Pa3IMYHBIX
CUTyalUsiX, MpOSABIATE TBOPYECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBnanenune YHUBEPCAIbHBIMU
PETyJISITUBHBIMU AEHCTBUAMU:

T') IPUHSATHE ce0sl U IPYTHUX JIIOACH:

- IPUHUMATh MOTHUBBI U aPTyYMEHTHI JPYTUX
JoAed  NpU  aHalM3e  pe3yJbTaToB
NESTENIbHOCTH;

- IpU3HAaBaTh CBOE IIPABO M MPaBO JPYIHX
JIIOZICH Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MHP C
MO3UIUH JIPYTOr0 YeJIOBEKa

XMUMHYECKOTO AIKCIepUMEHTa B (popMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTaTOB




OK.07.
ConeiicTBOBaThH
COXPaHEHHUIO
OKpYKarollen Cpeibl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MEHEHUH KJIMMaTta,
TIPUHITAITBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
a3 pexTrBHO
efcTBOBAaTh B
Ype3BBIYANHBIX
CUTYaIHSIX

B 0061acT 5K0I0TH4eCKOr0 BOCTIUTAHHUS

- c(hOpMHPOBAHHOCTh  JKOJOTHYECKON
KYJIBTYPBHI, IMOHUMAaHUE BIIUSIHUSA
COLMAJIbHO-3KOHOMHYECKHUX IMPOLECCOB HA
COCTOSIHME€ TNPUPOJHOM H  COLUAIBHOU
Cpelbl, OCO3HAHUE TJI00ATBFHOTO XapakTepa
9KOJIOTHUYECKUX MPOOIIEM;

- IUIAHUPOBAaHME U  OCYIIECTBIICHHE
JICWCTBUI B OKPY’KAIOLIEH Cpelie HA OCHOBE
3HaHUSA LEJIed YCTOMYMBOIO Pa3BUTHUA
YEJI0BEYECTBA;

aKTHBHOC HETIPUHSTHE JEeUCTBHUH,
MIPUHOCSIINX BPEJl OKPYKAIOILEH Cpee;

- YMCHUC IIPOrHO3UPOBATH
H66HaFOHpI/IHTHHe OKOJOIH4YCCKHUC
IIOCJICACTBUA MMpCAIPUHUMACMbIX

JNENCTBUMN, IPEAOTBPALLATD UX;

- paculMpeHHe OIbITa  JEATEIbHOCTH
JKOJIOTMYECKON HAIIPaBJIECHHOCTH;

- OBJIQJICHHE HaBBIKAMU y4eOHo-
HCCIIEN0BATENBCKON MIPOEKTHOM u
COLIMAJIBHOU JEATEIbHOCTH

- chopMHpOBATH MPEACTABICHUS: O XUMUIECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHUHBI MUPA, POJIY XMMUH B IO3HAHUU SIBJICHUI
IPHUPOJBI, B (OPMUPOBAHUY MBIIUICHUS U KYJIbTYPhI TUYHOCTH, €€
(GYHKIIMOHATLHOW TPaMOTHOCTH, HEOOXOIMMOM JIJIsl pEIICHHSI MPAKTUIECKUX
3aJ1a4 ¥ HKOJIOTMYeCKd 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Ccpenie;

- YMETh cO0JII0/IaTh PAaBUJIIA YKOJIOTUYECKH 11eTIeCO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOH JEATEIHHOCTH B IIEJIIX COXPAHEHUS! CBOETO 3/10POBbS U
OKPYXaIOIIEH TPUPOJIHON CPE/Ibl; YUUTHIBATh OMTACHOCTh BO3/ICMCTBUS HA )KUBbBIC
OpraHU3MbI OIIPEIEIICHHBIX BEIIECTB, IOHUMAsl CMBICI IT0KAa3aTess IPEeNeIbHON
JIOITyCTUMOW KOHILIEHTpaLuU
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2. CTPYKTYPA U COAEPKAHME JUCHUIIJINHBI

2.1. O6beM yueOHOI JUCUMIIIMHBI M BUIbI Y4eOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcumanbHas yueOHass Harpy3ka (Bcero) 72
B T.Y.
TeopeTHYecKoe 00yueHue 34
NPaKTUYECKUE 3aHATHS 38
IIpome:xyTouHas arrectanusi B popmMe HTOroBOM OLIEeHKH / 32a4eT ¢ OLEHKO
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

dDopmupyeMble
HaumeHnoBaHue pa3jesoB u Coaep:xanue yueOHOro MaTepuasa, JadopaTopHble M NPAKTHYECKHE O0bém o0mme n
TeM padoThl, HTHAUBUAYAJIbHBIN NPOEKT (eC/IM NPeAyCMOTPEHbI) 4acos npogecCHOHANbHBIE
KOMIIeTeHIIUH
1 2 3 4
OcHoBHOE co/iep:KaHue
Pa3nesnl 1. OcHOBBI cTpOeHNS BellecTBA
Teoperuueckoe o0yueHue
CoBpemeHHass Mojenb cTpoeHuss aroMa. CHMBOJIMYECKHH $3BIK XHUMUHU.
XUMHUECKUH 37IeMEHT. DIeKTpOHHast KoHHUryparws aroma. Kiraccuukarmst
XUMHUYECKUX JJIEMEHTOB (s-, p-, d- 31eMeHThl). BajieHTHBIE 37€KTPOHBI. )
BanenTtHOCTS. OJNeKTpOHHAas Ipupoa XUMHUYECKON CBSI3H.
DNEeKTPOOTPULIATENbHOCTh. BBl XUMHUECKON CBSI3M (KOBaJE€HTHAas!, HOHHAs,
Tema 1.1. CTpoeHne aToMOB | MCTAJUINYECKAs], BOJOPOJIHAS) U CITOCOOBI €€ 00pa30BaHHUS
XHMMHYECKHX djieMenToB M | IIpakTuyeckue 3ansaTus OK 01
NpUpPoaa XMMHUYECKoM cBs3u | PEllicHNe 3ajaHnii HA MCIOJIb30BaHME XUMHYECKON CHMMBOJIMKM M Ha3BaHUH
COCIMHEHMI 10 HOMEHKJIAType MEXKIYHapOJIHOIO COK03a TEOPETUYECKOU M
MPUKJIAHON XUMHUH U TPUBUAJIBHBIX Ha3BAaHUH JUJIsl COCTABJICHUS XUMUYECKUX
(GbopMys ABYXaTOMHBIX COEIMHEHHUH (OKCUAOB, CYIb(PHI0B, TUAPUIOB U T.II.) )

U IPYyTUX HEOPraHUYECKUX COCUHEHUN OTIEIbHBIX KJIACCOB.

[IpakTueckue 3aaHusl HA YCTAHOBIICHHE CBSI3M MEXKJY CTPOCHHEM aTOMOB
XUMHYECKUX  DJIEMEHTOB M  MEPUOJUYECKUM  HU3MEHEHHEM  CBOMCTB
XUMHYECKUM BJIEMEHTOB M MX COEAUHEHHI B COOTBETCTBHUM C IOJOKEHUEM
[Tepronueckoi CUCTEMBI.
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Teopetuueckoe o0y4yeHue

Tema 1.2. [lepuognyeckuii
3axkoH u Taéauna /..
MenaeeeBa

[lepuonuueckas cucrteMa xumudeckux odiemeHToB J[[.UM. Mengeneesa.
Ousuyeckuit  cMbicn  Ilepuogmueckoro 3akona J[.M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB, 00pa3yeMbIX
MMHU TIPOCTBIX W CIIOKHBIX BEIIECTB B COOTBETCTBUU C IOJOKEHUEM
XUMHYECKOro 31eMeHTa B llepuoanyeckoin cucreme. MUpOBO33pEHUYECKOE U
HayuyHoe 3HaueHue [lepmoamueckoro 3akona /[[.M. MenneneeBa. [Iporuossl
.. MenneneeBa. OTKpbITUE HOBBIX XUMHUYECKHUX D3JE€MEHTOB. PemieHue
MPAaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha XapaKTepHU3ALUIO
XUMUYECKUX D3JIEMEHTOB «MeTauinyeckue / HeMETaJUIMYeCKHUe CBOMCTRA,
3JIEKTPOOTPUIIATEILHOCTh XUMHYECKUX 3JEMEHTOB B COOTBETCTBHM C HX
3JICKTPOHHBIM CTPOCHUEM M TIOJIOKEHHEM B TNEPUOJAMYECKON CHCTEME
xuMuueckux anementoB JI.U. MenneneeBay

OK 01
OK 02

Pa3znen 2. XuMun4yeckue peakuu

u

Teopernueckoe oOyueHue

Tema 2.1. TUNBI XUHMHYECKUX
peaxuuit

KHaCCI/Iq)I/IKaI_II/IH M TUIIBI XUMHWYCCKHX peaKuHﬁ C Y4aCTHEM HCOPIraHUYCCKUX
BCIICCTB. CocraBneHne ypaBHeHI/Iﬁ pCaKHI/Iﬁ COCAUHCHUA, Pa3JI0KCHUA,
3aMCIICHUA, O6M€Ha, B T.4. peaKHHP’I TOpCHUS, OKUCIICHUSA-BOCCTAHOBJICHUS.
YPaBHGHI/ISI OKHCJICHUSA-BOCCTaHOBICHMA. CTeneHb OKUCIeHHS. OKHCIUTEIb
1 BOCCTaAHOBHUTCIIb.

Cocrapiienne u YpaBHHUBAHUEC OKUCIIUTEIBbHO-BOCCTAHOBHUTCIbHBIX peaKuHﬁ
MCTOAOM  DJICKTPOHHOI'O Oanmanca. OKHCIHTEIbHO-BOCCTAHOBUTEIIHHEIC
pcaknuuu B Npupoac, Mpon3BOACTBCHHBIX MPOLECCAX U KUZHCACATCIbHOCTU
OpraHnu3MoB

OK 01
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IIpakTrueckue 3aHATHUS

KonuyectBennbie oTHOMIEHHUS B XUMHHU. OCHOBHBIEC KOJTMYECTBEHHBIE 3aKOHBI
B XMMHUU M PacueThl MO YPaBHEHUSIM XUMHUYECKHX peakiui. Moib kak
€IMHHLIa KOJIMYEeCTBa BellecTBa. MousipHas macca. 3aKOHbBI COXpaHEHUS
Macchl HW OHeprum. 3akoH ABoraapo. MousipHbIE  00BEM  Ta30B.
OTHOCHUTENbHAs IUIOTHOCTH Ta3oB. Pacuerbl MO ypaBHEHUSM XUMHUYECKHX
peakuuii ¢ UCIOIb30BaHUEM Macchl, 00beMa (HOpPMaJbHBIE YCIOBHUS) T'a30B,
KOJIMYECTBA BELIECTBA

Teoperuueckoe o0yueHue

TeopI/IH SHeKTpOHHTHqCCKOﬁ Jucconuanuu. HoHsl. 9J'ICKTp0J'II/ITI>I,
HCOJICKTPOJINTHI. Peakuuu nonHoro O6M€Ha, Cocrapiienne peaKHI/Iﬁ HOHHOI'O

Tema 2.2.
oOMeHa ITyTeM COCTaBJICHUSI UX MOJHBIX U COKPAIIICHHBIX HOHHBIX YPABHEHUH.
DJIeKTPOIMTHYECKAS .
. KucnotHo-ocHOBHbIE peakluy. 3alaHHsl HA COCTABIIEHUE NOHHBIX PEaKLUi OK 01
AUCCOUMANMS U HOHHBIH
[IpakTrueckue 3aHgaTHs OK 04
o0MeH . o
JlaboparopHast pabota "THIbl XUMHUYECKUX peaKinii'”.
HccnenoBanue TUIIOB (TI0 COCTaBY U KOJIMUYECTBY UCXOIHBIX U 00Pa3yIOLINXCS
BEIIECTB) M MPU3HAKOB XUMHUUYECKUX peakiuii. [[poBeneHne peakiuiit HOHHOTO
oOMeHa, ompeJieJIeHHe CPeIbl BOJHBIX PACTBOPOB. 3a/laHUs HA COCTABIICHUE
MOHHBIX peaKIuit
Pasnen 3. CTpoenne U CBOMCTBA HEOPraHMYECKUX BellECTB
Teopetuueckoe oOydeHue
Tema 3.1. Kinaccnpuxauus [Ipenmer Heopranmueckoid xumuu. Krnaccudukanus HeoOpraHU4eCKHX
HOMEHKJIATYPA W CTPOEHUE | perectB. [IpocThie W ciiokHbIE BemecTBa. OCHOBHBIE KITACCHI CIIOXHBIX OK 01
HEOPraHMYECKUX BEILECTB | perjecTB  (OKCH/IBI, T'MAPOKCHBI, KHCIOTBI, COJH). B3auMOCBs3b OK 02

HEOPraHWYECKUX  BEIIECTB.  ArperarHble  COCTOSHUS  BEILECTBA.
Kpucrannuueckrue 1 aMopHbI€ BEIIECTBA.
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Tunsl KpUCTAJUIMUECKUX PEIIETOK (aTOMHAas, MOJIEKYJIsIpHas, WOHHa,
METaJITU4ecKas). 3aBUCHUMOCTh (DU3UYECKUX CBOWCTB BEIIECTBA OT THUIIA
KPUCTAJIJINYECKON pPElIETKH. 3aBUCUMOCTh XUMHUYECKON aKTUBHOCTH BEILIECTB
OT BHJIa XUMHUYECKOW CBSA3M U THUIIA KPUCTAIUIMYECKOW pemeTku. [Ipuyunnbl
MHOI000pasusl BELIECTB

IIpakTryeckue 3aHATUSA

HomeHnknatypa HeopraHM4ecKMX BEILECTB: Ha3BaHUE BELECTBA UCXOIS U3 UX
XMUMHAYECKOH (POPMYIIBI MIIM COCTAaBIICHHUE XUMUYECKOH (POpPMYIIBI NCX0as U3
HazBaHMs BemiectBa no MexayHapogHou (MIOITAK) wnm tpuBHanbHOU
HOMEHKJIATYype.

Pemrenne mnpaxkTHuecKuX 3aJaHUi O KiIacCH(UKAIUK, HOMEHKJIAType H
XUMHUYECKMM (OpMyJilaM HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KJIAcCOB
(yrapHblil ra3, yriekuciblii ras3, aMMHaK, raiieHas M3BeCTb, HeEramieHas
U3BECTh, NMUThEBAs COJAa M JAPYTUX): Ha3bIBaTh MU COCTABIATH (OPMYJIbI
XMMHUYECKHX BEILECTB, ONPEAEIATh NPUHAMIEKHOCTD K KIaccy.

HctouHuku xuMudeckod uHpopmanuu (CpeAcTB MaccoBOW HHGpopMauuy,
cetb HWHTepHer wu japyrue). Ilowck wHpOpMAMU 1O HAa3BaHUSM,
UJEHTHPUKATOpPaM, CTPYKTYPHBIM (opMyiaM

Tema 3.2. ®usuxo-
XHMHYECKHE CBOMCTBAa
HEOPraHM4YeCKMX BelecTB

TeopeTI/mecxoe 06y‘-IeHI/IC

OK 01
OK 02
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Mertamnel. O0mme Gpu3nveckrue 1 XuMUYecKrue CBOMCTBa MeTauioB. CriocoObl
[IOJIy4eHUs. 3HAYEHHE METAUIOB M HEMETAJZIOB B  INpPUPOJE U
KHU3HEIEATEIbHOCTH 4YeJIoBeKa M opraHu3smMoB. Koppo3us MeTayioB: BUIbI
KOPPO3HH, CIIOCOOBI 3aIIUTHl METAIIIOB OT KOPPO3HUH

Hemeramnbl. OOmue (usnueckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB.
Tunuunsie cBoiictBa HemetawioB V- VII rpynn. Knaccudukanus wu
HOMEHKJIaTypa CO€IMHEHMH HemeTamaoB. KpyroBoporel OHOTr€HHBIX
3JIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB
(OKCHIIOB, THIPOKCHIOB, KHCIOT, COJ€ U J1p.). 3aKOHOMEPHOCTH B
W3MEHEHHH CBOWCTB MPOCTHIX BEIMIECTB, BOAOPOAHBIX COSAMHEHMM, BBICIINX
OKCHJIOB U TUJIPOKCHUJIOB

IIpakTrueckue 3aHATHS

CocraBiieHHE ypaBHEHMM XMMMUYECKHX DPEAKLUI C y4acTHEM IPOCTBIX U
CJIIOKHBIX HEOPIaHMYECKUX BEUICCTB:METAUIOB M HEMETA/LIOB; OKCHUIOB
METAJUIOB, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPIAHUYECKUX KHUCIIOT,
OCHOBaHMH W aMQOTEPHBIX THIPOKCHIOB; HEOPraHMYECKUX COJIEeH,
XapaKTEPU3YIOLINX UX CBOKCTBA.

PemeHne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKMX  3aJaHUM  Ha
CBOICTBa, COCTaB, MOJyuyeHUE U OE€30MacHOE MCIOIb30BAaHUE BAKHEHIINX
HEOPraHMYECKUX BEIIECTB B ObITY M MPAKTUYECKOH EATEIIbHOCTH YeIOBEKa

Tema 3.3.
Nnentnduxanus
HEOPraHM4eCcKMX BellecTB

Teopetuueckoe o0yueHune. CBoICTBa HEOPTAHMUECKUX BEIIECTB

[IpakTrueckue 3aHATUS

JlabopaTtopHas pabota «neHTudukanus HeOpraHnYeCKUX BEIIECTBY.
Pemenue skcriepuMEeHTATBHBIX 3a/1a4 110 XUMHUYECKHM CBOMCTBAM METAJLIOB
M HEMETAJIJIOB, TI0 PACTO3HABAHUIO W TMOJIYUYEHUIO COCTUHEHHN METANIOB H
HEMETAJIJIOB.

Wnentudukarus HEOPraHUYECKUX BEIIECTB C MCIOIb30BAHUEM HX (DHU3HUKO-
XUMHYECKHUX CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIE
peakiuu Ha cynbdar-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS

OK 01
OK 02
OK 04
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Pa3znen 4. CTpoe}me H CBOMCTBA OpPraHn4e€CKux BEIIECTB

Tema 4.1.
Kaacenpuxkauus, crpoenue u
HOMEHKJIATypa
OpraHn4yecKnx BelecTB

Teopetuueckoe oOydyeHue

[losiBneHne M pa3BUTHE OpPraHUYECKOM XUMHUM Kak Haykd. IIpenmer
OpPraHUYECKOM XUMHUU. MecTO U 3HaYeHUE OPraHU4YEeCKOW XMMHH B CUCTEME
€CTECTBEHHBIX HayK.

XUMHUYECKOE CTPOCHUE KaK IOpPAJOK COEAMHEHUS aTOMOB B MOJIEKYJIE
COIVIACHO MX BaJleHTHOCTU. OCHOBHBIE IOJIOKEHUS TEOPUU XMMHUYECKOTO
CTpOEHMs Oprannyeckux coenuneHuil A.M. bytiepoBa. YriepoaHslii ckener
OpPraHUYECKOM MOJIEKYJIbl. 3aBUCUMOCTb CBOMCTB BEILECTB OT XUMUYECKOTO
CTPOCHMSI MOJIEKYI.

W3oMmepust 1 n30MepBI.

ITonsarue o ¢pyHxuoHansHON rpynmne. Paaukan. [IpuHuune! knaccudukanuu
OpPraHMYECKUX COEAMHEHUU. MeXIyHapoaHas HOMEHKJATypa U HMPUHLIMIIBI
HOMEHKJIaTypbl OpraHuveckux coeauHeHui. [lonarue o6 azoTcomepxaniux
COEIMHEHUSAX, OMOJOTMYECKH AaKTUBHBIX BellecTBax (yrieBoJax, MXHUpax,
0enkax W Jp.), BBICOKOMOJIEKYJISIPHBIX COEAMHEHUAX (MOHOMED, MOIHUMED,
CTPYKTYPHOE 3BEHO)

[IpakTHueckue 3aHATHS

HoMmeHnkiatypa ~ opraHuyeckux  COEIMHEHHMH  OTAENBbHBIX  KJIACCOB
(HachIIIIEHHbIE, HEHACHIIIICHHBIE U APOMATUYECKUE YTIEBOAOPOIbBI, CIIUPTHI,
(heHOoIIBI, abACTU/IBI, KETOHBI, KAPOOHOBHIE KUCIOTHI U JP.)

CocraBneHre MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYIT OPTaHUYECKUX
BEILIECTB OT/IEIbHBIX KJIACCOB, UCIOJIb3Ys UX HA3BaHUS IO CUCTEMATHUYECKOU
W TPUBHAIBHOW HOMEHKJIAType (PTWJICH, AalleTWICH, TIUIEpuH, (EeHo,
dbopManbaeru, YKCycHas KHCIOTa, TJIMIWH). PacueTel mpocreiimeit
(hOopMyIIBI OPraHUYECKOM MOJIEKYJIbI, UICXO/SI U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2.

TeOpCTI/I‘-ICCKOC O6y‘-ICHI/IC

OK 01
OK 02
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CBoiicTBa OpraHM4YecKux
coeIMHEeH U

@U3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCIMHEHUN OTAEIIbHBIX
KJ1accoB (0COOCHHOCTH

KJaccu()UKAMU U HOMEHKJIATYpbl BHYTPH Kjlacca; TOMOJIOTUYECKUN psa U
obmast ¢popmyna; uzomepus; pU3MUECKUE CBOMCTBA; XUMUYECKUE CBOMCTBA;
CIOCOOBI MOJTYYCHHUS ):

- IpeIeNIbHbIE YTIEBOIOPOAbI (AJIKaHbI U IMKJIOANKaHbI). 'opeHrne MeTaHa Kak
OJIMH U3 OCHOBHBIX UICTOYHHUKOB TeIJIa B IPOMBIIINIEHHOCTH U ObITY. CBOMCTBA
MPUPOAHBIX YIJIEBOJAOPOJOB, HAXOXICHHE B NPUPOJIE W MPUMEHEHUE
AJIKaHOB;

- HempenenbHble (QJKEHbl, AJKUHBI M aJKaJUeHbl) M apOMaTHYECKUE
yIJIeBOI0pOAbl. ['opeHue aneruieHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOIO
IUTAMEHHU JUIsl CBAPKU U PE3KU METAJLIOB

- KUCJIOpOJICOMEpIKale coequHeHUsT (COupThl M (eHOoIbl, KapOOHOBbBIE
KHCIIOTHI U 3(pUpPBI, aNbIeTUIbl U KETOHBI, XKHUPHI, YIieBosl). [IpakTuueckoe
NPUMEHEHHE  OTWICHIIIMKOJSA,  rimiepuHa, ¢enoma.  I[Ipumenenue
dbopManbaeruaa, aneTalbAerua, YKCYCHOM KHCIOTHI. MpUla Kak COJH
BBICIIMX KapOOHOBBIX KMCIOT. MoroIiue cBoiicTBa MblIa

- a3oTcojepiKaliue COoeAMHEHUs (aMHUHBI W aMHUHOKHCIIOTBHI, OEJKH).
BbicokoMoOneKysipHble COEIMHEHUsl (CHHTETHMYeCKHe M OMOJIOrMYecKu-
aKTuBHbIE). MoHOMep, MOJIUMEp, CTPYKTypHOEe 3BeHO. Ilonmmmepusarus
STWIEHAa KaK OCHOBHOE HANpPAaBJIEHUE €ro HUCIoJb30BaHuA. ['eHeTnueckas
CBSI3b MEXKIY KJIACCAMHM OPraHUYECKUX COECIMHEHUIN

[IpakTrueckue 3aHATUS

CBoiicTBa OpraHNYECKUX COCTUHEHUI OTIENbHBIX KJIAcCOB (TpUBHUATIbHAS U
MEXAyHapoAHass HOMEHKJIATypa, XHMHUYECKHE CBOWCTBA, CIOCOOBI
MOJTy4YeHUs1): TpenenbHble (aJKaHbl ¥ I[HMKJIOAJTKAHbBI), HEMpPeIeTbHbIC
(aJIKeHBI, ATKUHBI U ATKAIUEHBI) 1 aPOMATUUECKHE YTIIEBOIOPOIbI, CITUPTHI U
(heHobI, KapOOHOBBIE KUCIOTHI M (UPHI, albJACTUIBI U KETOHBI, aMUHBI U
AMUHOKHCIIOTBI,  BBICOKOMOJICKYJISIDHBIE ~ COSAMHEHHWS.  3aJaHus  Ha
COCTABJICHHE YPaBHEHUM XUMHUYECKHUX PEAKIUNA C y4aCTUEM OPraHUYeCKHX

OK 04
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BEILIECTB HA OCHOBAaHUU UX COCTaBa U cTpoeHus COCTaBICHUE CXEM peaKlMii
(B TOM 4yucie 1O TPEAJIOKEHHBIM  LIENOYKaM  IPEBpalleHUN),
XapaKTEPU3YIOUX XUMHUYECKHE CBOMCTBA OPraHMYECKUX COEIMHEHUM
OTJIENBHBIX KJIACCOB, CIIOCOOBI WX TOJYYCHHS W HA3BaHHUE OPTaHHYECKUX
COCAMHECHUI 1O TPUBHUAIBHOM WJIM MEXIyHAPOJHOM CUCTEMATHYECKOU
HOMEHKJIaType. PeleHue mNpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUYCCKUX
3a/IaHAI Ha CBOMCTBA OPTAaHMYECKUX COSTUHEHUN OTIEIbHBIX KIacCOB

[IpakTrueckue 3aHATHS

JlaboparopHass pabora "IIpeBpaimieHUs OpraHUYECKUX BEIIECTB TIPU
HarpeBanun". [loayueHue 3TuneHa u u3y4eHue ero cBocTs. MoenupoBaHue
MOJIEKYJ] M XUMHUYECKHX IIPEBPAIECHHM Ha IIpUMEpEe 53TaHa, JTUIICHA,
alleTUJIeHa 1 Jp.

Tema 4.3.
HNnentunduxanus
OpPraHMYecKHUX BelecTB, HX
3HAYEeHUEe U IPUMHpPEeHUe B
OBbITOBOI U MPOU3BOIHOM
AeSITeIbHOCTH Ye10BeKa

Teoperuueckoe o0yueHue

buooprannueckue coenuHeHus. I[IpumeHnenne u Ouojoruyeckas poJjb
yraeBooB. OKUCIIEHNE YTIIEBOIOB - HCTOYHUK SHEPIUU KUBBIX OPTaHU3MOB.
OOsacTi TpUMEHEHUsT aMUHOKUCIOT. llpeBpamieHus OenKOB NUIIM B
opranu3me. buosormueckne QyHknum OenkoB. buojormdeckune (yHKIUU
xHUpoB. Ponb opraHuueckoil XUMHM B pEHIEHWH MpoOJeM MUIIEeBOU
0e3onacHOCTH

Ponp opranmyeckoii XuUMUUM B pEIIGHUH MPoOOJIEeM SHEPreTUYecKon
0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3/IaHUU HOBBIX MaTepUaIoB, HOBBIX
HMCTOYHUKOB JHEpPruu (aJbTepHATUBHBIE MCTOYHUKH SHEpruu). OmacHOCTh
BO3JICUCTBUSl HAa JKHUBBIE OPraHMW3Mbl OPTraHUYECKHX BEUIECTB OTJIEIbHBIX
KJIacCOB  (YIJIEBOJIOPO/IBI, CITUPTHI, (dbeHoNbl,  XJOpPOpPraHUYECKHe
MIPOU3BOIHBIC, AJIBICTUBI U JIP.), CMBICI TTOKA3aTeJIsl TPEACTbHO IOy CTHMOM
KOHIICHTPAIIUH

OK 01
OK 02
OK 04
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IIpakTrueckue 3aHATHUS

JlaboparopHass pabota: "UneHTuduKamus OpPraHUYECKUX COCAMHCHUU
OTJIETIbHBIX KJI1acCOB"

Nnentudukanuss OpraHUYeCKHX COSAMHEHUN OTHCNBHBIX KJIaccoB (Ha
puMepe albJerujoB, Kpaxmalia, YKCyCHOHW KHCIOTBI, OEIKOB M T.I.) C
UCIOJIb30BaHUEM MX (U3UKO-XMMHUYECKHX CBOMCTB M  XapaKTEpPHBIX
KauecTBEHHBIX peakuuid. JleHatypanusi Oenka mpu HarpeBaHuu. lIBeTHble
peakuuu 0enkoB. BO3HMKHOBEHNE aHAIMTUYECKOTO CUTHANA C TOYKU 3PEHUs
XUMHYECKUX TMPOLECCOB TMPH TPOTECKAHWU KAUYECTBEHHOW PEaKIIHH,
MO3BOJISIONICH MICHTH(PHUIIMPOBATH MPEIOKEHHBIE OPTaHUYECKUE BEIECTBA

[IpakTryeckue 3aHATUS
Kontposnbnas padota 3. CTpyKTypa 1 CBOMCTBA OPraHMYECKUX BEIIECTB

Pasznen 5. Kunernyeckue u TEPMOAUHAMHUYECCKHUEC 3AKOHOMEPHOCTHU NMPOTEKAHUA XUMHUYECCKHUX peamml?l

CkopocTh XMMHYECKHX
peakuui.
XuMuyeckoe paBHOBecHe

Teopetuueckoe oOy4yeHue

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPHUPOIBI
pearupyrommux  BELIECTB, KOHIIEHTpPAaUWMW  PEarupyrolmux  BELIECTB,
TeMIIepaTyphbl U TUIOMIAIN PEaKIIMOHHOW MOBEPXHOCTH. TersioBbie d3HQPeKThI
XUMUYECKUX peaKIuil. DK30- U IHAOTEpMUYECKUE, peakiuu. OOpaTUMOCTh
peakuunii. XHMHUYECKOE pPABHOBECHE M €r0 CMEIICHUWE I0JA JEHCTBUEM
pa3nuYHbIX (PaKTOPOB (KOHIIEHTpAIMS PEareHTOB WM MPOJYKTOB PEaKIIUH,
JaBJICHHE, TeMIIepaTypa) AJsl CO3/IaHUsl ONTUMAIBHBIX YCIOBHIM MPOTEKAHUS
xuMuueckux mpoueccon. [Ipuniun Jle [larense

[IpakTrueckue 3aHATUS

Pemenune mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUN Ha aHauu3 (HaKTOpOB,
BIIMSAIOIINX HA U3MEHEHHE CKOPOCTH XUMUYECKON PEAKIINH, B T.4. C O3ULIAN
9KOJIOTMUECKH  IIeJIeCO00pa3HOro TMOBeACHHsT B OBITY U TPYJOBOH
NEATEIbHOCTH B LEJAX COXPAaHEHUs CBOEro 3J0pPOBbI U OKPYKAIOIIECH
MIPUPOTHOMN CPEBI.

OK 01
OK 02
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Pelrenre npakTUKO-OPUEHTUPOBAHHBIX 3a/IaHUM HA MPUMEHEHHE MPUHIIMUIIA
Jle Illarenbe i HAXOXKICHUS HAIPABJICHUS CMEIICHUS PaBHOBECHUSA
XUMHYECKOH pEeakuu ¥ aHaliu3 (aKkTOpOB, BIHSIONIMX HA CMEIICHUE
XUMHUYECKOTO PaBHOBECHUS

Pa3znen 6. PacTtBopnl

Teopetuueckoe o0y4yeHue

PactBopenne kak ¢u3mKo-xumMuueckuii mporecc. PactBopbl. CriocoObl
IPUTOTOBJIEHUS PAcTBOPOB. PacTBopuMOCTh. MaccoBast 10151 paCTBOPEHHOTO
BemiecTBa. CMBICI [TOKa3aTeNs NpeAeabHO JOIMYCTUMON KOHLEHTPAIMU U €ro
UCIIOJIb30BAHUE B OLGHKE JKOJOrmyeckoil Oe3omacHoctH. [IpaBmma

Tema 6.1. SKOJIOTHUECKH  IIeJIeCO00pa3HOro TMoBeAeHHsT B OBITY U TPYIOBOH
IlousiTHe 0 pacTBOpax NESTeIbHOCTH B LEISIX COXPaHEHHUS CBOETO 3/J0POBbS U OKpYyKarolen
HUccaenoBanue cBOlCTB MPUPOJHON  CpEebl; OMACHOCTh BO3ICHCTBUA HA JKUBBIE OPTaHU3MBI

pPacTBOpOB OTpe/IeJICHHBIX BEIIECTB. PereHne mpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX

3aJlaHuil Ha PacTBOPBI, UCIIOJIb3YyEeMble B OBITOBOM M IPOU3BOJCTBEHHOU
JESATEIIbHOCTH YEJIOBEKA

HpaKTI/I‘leCKI/IC 3aHATUA

JlabopatopHass pabGorta «IlpuroroBnenue pactBopoB». IlpurotoBneHue
pacTBOpOB 3aJaHHOW (MaccoBoil, %) KOHIEHTpauu (C MPaKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMU) U OTIPEAETIEHUE CPebl BOJHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBIEHHE PACTBOPOB

OK 01
OK 02

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH YeJIOBEKA

Teopernueckoe 0OyueHue
Xumus B ObITY H P Y

IPOM3BOICTBEHHOI Hogelimme nOCTHXKEHHMS XMMHMYECKOM HAYKM M XHMHYECKOW TEXHOJIOIMH.
JAeATeIbHOCTH YeJI0OBEKA Ponp xumun B 00ecriedeHnn 3KOJIOTMYECKOM, SHEPreTHUECKON M NMHUIIEBOI
0€30IaCHOCTH, pa3BUTHMM MeIuIMHBL. [IpaBmia moMcka M aHanM3a
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XMMHAYECKON MH(DOPMAIUK U3 Pa3IMYHBIX UCTOYHUKOB (HaydHass M y4eOHO-
Hay4Has JUTEpaTypa, CpeCTBa MacCOBOM nH(popmanuu, cetb MHTEpHET)

[IpakTuueckue 3aHATHS
[Touck u aHanu3 KecoB 0 MPUMEHEHUN XUMUYECKUX BEIIECTB U TEXHOJIOTUI
c yderoM Oynymed mnpogecCHOHANbHON JEATEIBHOCTH IO TeMaM:

BaKHEHININE CTPOUTENIbHbIE MaTepuaibl, KOHCTPYKLHOHHBbIE MaTepualbl, SE 8;
KpacKH, CTEKJIO, KepaMHKa, MaTepHUaJIbl Jisl SJIEKTPOHUKU, HAHOMATEpHAJIbI, 2 OK 04
TCKCTUJIBHBIC BOJIOKHA, UCTOYHUKH SHCPIHUU, OPraHUYCCKHUEC U MUHCPAJIbHBIC OK 07
yI0OpeHus, JIKapCTBEHHBIC BEIIECTBA, OBITOBAST XUMHS.
3amura: IIpencraBneHue pe3ysnbTaToB pelIeHUs KeWcoB B (OpMe MHUHHU-
JIOKJIaJia ¢ Mpe3eHTale

IIpome:xxyTounasi arrecTanusi B GopMe HTOrOBOM OLIEHKH / 3a4eT ¢ OLEHKOM

Bcero: 72
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3. YCJOBUA PEAJIMBALIUU ITPOI'PAMMBI JTUCIUITIJIMHBI

3.1. MaTrepunajbHO-TeXHUYECKOE o0ecriedeHne

OcBoeHue MporpaMMbl y4eOHON AMCHMILIUHBI «XUMHS» MpPEAyCMaTpUBAET HAIU4YUE B
npodeccuoHanbHOM  00pa30BaTENIbHOM  OpraHu3alud, peanu3ymrolleid  o0pa3oBaTeNbHYIO
nmporpammy cpeaHero oomero oOpaszoBanust B mpenenax ocBoeHust OIIOIT CIIO na 0Gaze
OCHOBHOT0 00111ero 00pa3oBaHusl, y4eOHbIX KaOMHETOB 10 (GU3HUKE, XUMUU, OUOJIOTUH, B KOTOPBIX
UMEETCSI BO3MOXHOCTh 00eCreunTh CBOOOIHBIN JOCTYI B IHTEpHET BO BpeMsi y4eOHOTO 3aHATHUS
U B IIEPHOJ BHEYUEOHOM AeITETHHOCTH 00yUYaIOMINXCA.

[Tomemenuss KaOWMHETOB  XWMHU  YJIOBJIECTBOPSIIOT  TpeboBanusiM  CaHUTapHO-
snuaeMuosiornaeckux npasuwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02),0cHaIieHsl TUTIOBBIM
o0opysoBaHHEM, YKa3aHHBIM B HACTOSALIMX TPeOOBAHHSIX, B TOM YHCIE CIEIMATU3UPOBAHHON
y4ueOHOM MeOeNnblo U CpelcTBaMU OOyuYeHHsl, JOCTATOYHBIMHU JJIsi BBITIOJHEHUS TPEeOOBAHUU K
YPOBHIO TOATOTOBKH oOydaromuxcs .B kaOuHeTax ecTh MyJNbTUMEIUiIHOE 000pYyJOBaHHE,
MOCPEACTBOM KOTOPOTO YYAacTHHKM 00pa30oBaTelIbHOTO IMpoliecca MOTYT MPOCMATPUBATh
BU3YaJIbHYIO0 HH(OPMAIIHIO, CO37aBaTh MPE3CHTAIIUH, BUICOMATePHAIIBI U T.11.

B cocraB y4eOHO-METOAMYECKOTO H  MaTepUATbHO-TEXHUYECKOTO  O00eCIeUCHHUS
POrPaMMBbl YI€OHOU TUCITUTUIMHBI « XUMUSD) BXOJIAT:

e MHOTO()YHKIIMOHAIBHBIN KOMILIEKC IPETIOAaBaTelIs;

® HarSIHBIE TOCOOMS (KOMIUICKTHI YYEOHBIX TAONHWII, TUIAKATOB, ITOPTPETHI
BBIJIAIOIINXCS] YICHBIX B 00JIACTH €CTECTBO3HAHUS H T.11.);

¢ HPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE CPE/ICTBA;

® DKPaHHO-3BYKOBBIE MTOCOOUS;

® KOMIUJIEKT 3JIEKTPOCHAOKEHUSI KAOMHETOB;

® TEXHUYECKHE CpPe/ICTBA OOYUCHUS,

e JIEMOHCTpPAIMOHHOE OO0OpyaoBaHUE (OOIIEero Ha3HAuYeHUS U TEeMaTUYECKUe
HaOOPBbI);

e JnabopaTopHOoe oOopynoBaHue (0OIIEro Ha3HAYEHUS U TeMAaTUYECKHUE HaOOpHI, B
TOM YHCIE JUIsi TIOCTAHOBKH JICMOHCTPAIlMOHHOTO H YYEHHUYECKOTO OSKCIICPUMEHTA,
pEeaKTuBhI);

® CTaTUYEeCKHE, TUHAMHUYECKHE, ICMOHCTPAllMOHHBIE M pa3gaTOYHbIe MOJEIH,
BKJTIOYAsl HATypaJIbHbIC OOBEKTHI;

e BCIIOMOTaTeIbHOE 000pPYI0BaHNUE;

® KOMIUIEKT TEXHUYECKOW JIOKYMEHTAI[MH, B TOM YHCJIC ITacliOpTa Ha CPECTBa
00y4eHHs, ”HCTPYKIIUH 110 UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MacHOCTH;

e OuOMMOTEUHBIN QOHS.

B 6ubnmoreunsiit GoHA BXOAAT YueOHHUKH, yueOHO-MeToauueckne KOMIUeKThl (YMK),
o0ecreunBarOIie OCBOCHHE YUeOHOW JUCHUIUIMHBI «XHUMHs», PEKOMEHIOBAaHHBIC WU
JOTIYIICHHBIE N7l UCMOJb30BaHUS B TPO(ECCHOHATBHBIX 00pa30oBaTEeNbHBIX OpPraHH3aIUsX,
peanu3yromux 00pa3oBaTeIbHYI0 MPOTpaMMy CpeAHEero oO0IIero oOpa3oBaHMs B Mpenenax
ocsoerust OITOIT CITO na 6a3ze 0CHOBHOTO 00IIIero 00pa3oBaHusI.

23



bubnuoTteunsiii GoHI MOKET OBITH TOMOTHEH (PU3UICCKUMHU DHITUKIIOTICIUSIMH, aTIacamH,
CJIOBapsiMH, CIPABOYHUKAMHU IO XWUMHHU, OUOJOTHH, OOIIECTBOZHAHWIO HAyYHOH M HAYIHO-
MOMYJISIPHOM  JIMTEPaTypol eCTECTBEHHO-HAYYHOTO CoOjepaHus. B mpoliecce 0OcCBOEHUs
POrpaMMbl y4eOHOM AUCIUILTUHBI « XUMHUS CTYACHTHI JOJKHBI IMETh BO3MOKHOCTh JIOCTYTIA K
DJIGKTPOHHBIM yYEeOHBIM MaTepHajiaM IO €CTECTBO3HAHHUIO, BKIIIOYAs XUMHUIO, OHOJIOTHIO,
00111eCTBO3HAHUE UMEIOIIMMCSI B CBOOOTHOM JIOCTyTE B ceTH MHTEepHET (3JIEKTPOHHBIM KHHUTaM,
MpakTUKyMam, TectaMm, Marepuaiam EI'D u ap.).

3.2. UudopmanmonHoe odecredeHue 00yueHust

Jia peanuzany mporpamMmbl  OMOIMOTEUHBbIM (OHJI YKOMIUIEKTOBAH IE€YaTHBIMU U
AIEKTPOHHBIMU 00pa30BaTeNbHBIMU U HH(POPMAITMOHHBIMH PECYPCAMH, PEKOMEHIOBAaHHBIMU JIJISI
UCIIOJIb30BaHUs B 00pa30oBaTeILHOM Ipoliecce.

OcHOBHBIC HCTOYHUKH

1. Tabpuensn, O. C. Xumus: 10-ii kiacc: 6a30Bbiit ypoBeHsb : yueOnuk / O. C. I'abpuemnsa, U. T
Octpoymos, C. A. CnankoB. — 5-e u3a., crep. — Mocksa : [IpocBenienue, 2023. — 128 c.
— ISBN 978-5-09-107222-8. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-0MOIOTe HAs
cucrema. — URL: https://e.lanbook.com/book/335039.

2. Ta6puensn, O. C. Xumus: 11-i kmace: 6a30Bbiii ypoBens : yaeoHuk / O. C. I'abpuensa, 1. T
Octpoymos, C. A. CnankoB. — 5-e u3a., crep. — Mocksa : [Ipocenienue, 2023. — 127 c.
— ISBN 978-5-09-103623-7. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-O0MOIHOTeUHAs
cucrema. — URL: https://e.lanbook.com/book/335036.

3. Kywmsixos, P. M. Xumus : yaeOnuk miig CI1O / P. M. Kymsikos, FO. A. Kymbimea. — CaHKT-
[TetepOypr : Jlanb, 2025. — 308 ¢. — ISBN 978-5-507-53263-6. — TekcT : 21eKTpOHHBIH //
Jlanp : snexkTpoHHO-OMONMoTeunas cuctema. — URL: https://e.lanbook.com/book/508898
(mara obpamenus: 30.03.2026). — Pexxum goctyrma: 1j1sl aBTOpU3. TOIB30BaTEIEH.

IlOHOJIHI/ITeJIBHLIe HCTOYHUKHU:

1. Kusses, [I. A. Heopranuueckass xumusi ays arpapueB. B 2 4. Yacts 1. Teopernueckue
OCHOBBI : Y4YeOHUK U1 cpenHero mnpodeccuoHaibHoro ooOpasoBanus/ [ A. Kus3zes,
C. H. Cmappirun. — 5-e uzf., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2024. —
253 ¢. — (IlpodeccuonanbHoe obpazoBanue). — ISBN 978-5-534-11760-8. — Tekcr
anexkTpoHHbld  //  OOpasoBatenpHas  miarpopma  FOpaiit  [caitit]. —  URL:
https://urait.ru/bcode/537977.

2. Kuszes, . A. Heopranuueckas xumus ans arpapuen. B 2 4. Yacte 2. XuMHS 371€MEHTOB :
yueOHUK  Juis  cpenHero — mpodeccuoHanbHoro — obpasomanus/ . A. Kusses,
C. H. Cmapeirus. — 5-e u3j., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2024, —
357 ¢. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-11743-1. — Tekcr :
anexkTpoHHbld  //  OOpasoBatenpHas  miarpopma  FOpaiit  [caitit]. —  URL:
https://urait.ru/bcode/537978.

3. TI'munka, H. JI. O6mas xumusd. 3a1auu U yOpaxHEHHs : yueOHO-IIPaKTHUECKOoe ocodue ams
cpenHero  mpodeccuoHanpHOrOo  oOpaszoBanusi/ H.JIL. I'mmHka; mom  pemakiueit
B. A. [TonikoBa, A. B. babkoBa. — 14-¢ uzn. — Mocksa : U3narensctBo FOpaiit, 2024. —
236 c. — (Ilpodeccuonanbnoe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr
anekTpoHHbId  //  OOpasoBatenpHas  miarpopma  FOpaiit  [caiit]. —  URL:
https://urait.ru/bcode/537141.

HNHTepHET-pecypcehl:
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www.pvg.mk.ru (onmumnuana «ITokopu BopoOseBbI TOpH»).

www.hemi.wallst.ru (O6pa3zoBaTenbHBIN CAUT IS IIKOJIBHUKOB « XHUMUSD).
www.alhimikov.net (O6pa3zoBaTenabHBIH CAalT IS HIKOJILHUKOB).

www.chem.msu.su (DnekTpoHHast OMOINOTEKA 110 XUMUN ).

www.enauki.ru (MHTepHeT-u3aHue UIsl yunteneil «k EcTecTBeHHbIE HAyKm» ).
www. lseptember.ru (MeTonuueckas razera «llepBoe ceHTIOPs»).

www.hvsh.ru (kypHaT « XuMust B IIKOJIe» ). Www.hij.ru (KypHaI « XUMHSI ¥ )KU3HBY ).
www.chemistry-chemists.com (37€KTpOHHBIN KypHAT « XUMUKH H XUMUS ).
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHUA JUCHUIITINHBI

KOHTpOJ'IB U OLCHKa pE3YyIbTaTOB O6y‘IeHI/I$I OCYHICCTBIIACTCA IIPECIIOAaBaTCJICM B

mponecce NpoBCACHUA IIPAKTHYCCKUX 3aHATHH U na60paToprlx pa60T, TECTUPOBAaHUA, 4 TAKKC

BBITIOJTHEHU A 06y‘laIOH_[I/IMI/ICH HHAUBUAYAJIbHBIX 3aHaHHﬁ, ITPOCKTOB, HCCHCHOB&HHﬁ. Pe3y.]'IBTaTBI

06yLIeHI/I5[ OIIPEACIIAOT, YTO 06yqa}01unec;1 AOJIKHBI 3HATh, IIOHUMATh U JEMOHCTPUPOBATH I10

3aBCPIICHNUUN U3YUCHUA TUCHUIIIIMHBI.

s hopMupoBaHUsl, KOHTPOJIA U OLEHKU Pe3yJIbTaTOB OCBOCHUS YUEOHOUM MUCIUILINHBI

HCIIOJIB3YCTCA CUCTEMA OLCHOYHBIX MepOHpHHTHﬁ, MMpEaACTaBJIAIOIIAA c000H KOMILJIEKC y‘IC6HBIX

MepOHpHHTHﬁ, COTJIaCOBAHHBIX C pE3yJibTaTaMU O6y‘IeHI/I$I n C(I)OpMy.]II/IpOBaHHBIX C yueTOM

®I'OC COO (mpeametHsble pe3ynbratsl o aucuuruinae) u GI'OC CIIO.

Tunsl
Cemectp OK MopnyJas/pa3aes/Tema PesynabraTt 00yyeHus OLIEHOYHBIX
MeponpUsATHI
1 OcHoBHOE coaep:xaHue
1 Paznen 1. OcHoBbl dopmynupoBaTh 0a30BbIE
CTpOCHHS BEILECTBA MOHSTHSI U 3aKOHBI XUMUU
CrpoeHue aToMOB CocraBiare xumuueckue | KontponbHas
XUMHYECKHUX COOTBETCTBUU co | pabora
OK 01 JIIEMEHTOB CTETIEHBIO okucieHus | TectupoBanue
" MIPUPOJA | XUMUYECKUX DIIEMEHTOB,
XUMHUYECKOHN CBS3H UCXOJSl U3 BAJIGHTHOCTHU U
ANIETKPOOTPHUIATETLHOCTH
Ilepnonnueckuil 3aK0H | XapakTepu30BaTh Kontponbhas
U XapaKTepU30BaTh XMUMUYECKHE JIEMEHTHI B | paboTa
OK 01 tabmuy .. coorBeTcTBUM ¢ uX | TectupoBanue
OK 02 Menneneesa MI0JIO’KEHUEM ) B
NEPUOINYECKON CHCTEME
XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa
Paznen 2. Xumuueckue | XapakTepu3oBaTb  THIIbI
1 peaxkuuu XUMHUYECKHUX PEaKIHii
Tunet xumuyeckux | CocTaBIsITh peakunu | KoHTposbHas
peakimit COEIMHEHMS, paborta
pa3oKeHus, oOmeHa, | TectupoBanue
OK 01
OK 04 3aMeleHus,
OKHUCIIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu
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DNeKTpOIUTHYECKAS CocraBnate  ypaBHeHUs | KoHTponbHas
OK 01 JUccoLuanus U | XUMHYECKHUX peakmuu | pabora
WOHHBIN 00OMEH HMOHHOIO obmeHa ¢ | TectupoBanue
OK 04
y4acTueM
HEOPraHUYECKUX BEILECTB
Paznen 3. Crpoenue u | MccnenoBaTh CTpOCHUE U
CBOMCTBA CBOICTBA
HEOPraHUYECKUX HEOpPraHUYECKUX BEILECTB
BELIECTB
Knaccugukanus, Knaccugunuponartsb Kontposnbnas
HOMEHKJIaTypa U | HEOpraHUYEeCcKue pabota
OK 01 CTpOECHUE BEIIIECTBA B COOTBETCTBUM | TecTupoBaHue
HEOPraHUYECKUX C UX CTPOEHUEM
BELIECCTB
OU3UKO-XUMHYECKUE YcranaBiuBaTh KonTposibHas
CBOIiCTBa 3aBHUCUMOCTh ¢usuko- | pabora
HEOPraHUYECKUX XUMHYECKUX ceoucTB | TecrupoBanue
OK 01 BELIECTB HEOpPraHUYECKUX BEILECTB
OK 04 OT CTPOEHMSI aTOMOB U
MOJIEKYJI, a TaKXKe Tula
KPUCTAJTINYECKON
pELIETKH
OK 01 Nnentuduxanus Hccenenosars Kontponbnas
OK 02 HEOPraHUYECKUX KaueCTBEHHBIC  pEaKIuu | pabota
OK 04 BEIL[ECTB HEOpraHW4YeCKHUX BelecTB | TectupoBanue
Paznen 4. Crpoenune u | MccnenoBars cTpoenue u
CBOICTBa CBOICTBAa OpPraHUYECKHX
OpPraHMYECKUX BEUIECTB | BELIECTB
Knaccugukanus, Knaccugunuponats KoHnTponbsHas
OK 01 CTpOEHHE U | OpraHMyYecKHue BellecTBa | paboTa
HOMEHKJIaTypa B COOTBETCTBUM C uX | TectupoBaHue
OpraHUYECKUX BEUIECTB | CTPOCHHEM
CaoiicTBa YcraHaBnMBaTh Kontponbhas
OK 01 OpraHUYeCKUX 3aBUCUMOCTH ¢usuko- | pabora
OK 02 COCIMHEHUN XUMUYECKUX ceoncTB | TectupoBanue
OK 04 OpraHUYeCKUX  BELIECTB
OT CTPOEHUS MOJIEKYI
Nnentudukanus Hccnenosats KonTposbnas
OK 01 OPraHU4eCKUX KauecTBEHHbIE peakuuu | paboTa
OK 02 BEILIECTB, UX 3HAYECHUE | OPraHUYECKUX TecTtupoBanue
OK 04 U TOPUMEHEHUE B | COCAMHEHUN OTIEIBHBIX

OBITOBOM u
MIPOU3BOJACTBEHHOMN

KJ1aCCOB
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ACATCIIbPHOCTHU

4eJI0BeKa
Pasnen 5. Kunernueckue u tepmoanHamuueckue | KontponabHas
3aKOHOMEPHOCTH ITPOTEKaHUsI XUMHUECKUX peakiuii | pabora
TectupoBanue
CkopocTh XMMHYECKUX | XapaKTepu30BaTh Konrtposnbnas
peaxkuuu BIMSIHUE KOHIIGHTpaLuu | paboTa
XHUMHUYECKOE pearupyromux BemecTs U | TectupoBanue
paBHOBECHE TEMIIEPATYPbI Ha
CKOPOCTb ~ XHUMHYECKHX
OK 01 peakiuu
OK 02 XapakTepHu3oBarhb
BIIUSIHHE WU3MEHEHUS
KOHIICHTpPAllU BEIIECTB,
peakuuu cpenbl u
TEMIIEpaTyphl Ha
CMEILCHUE XMMHYECKOTO
paBHOBECHS
Paznen 6. PactBopbl
OK 01 ITonsiTue o pactBopax | Paznuuare uctuHHble | KoHTponbHas
OK 02 pacTBOpHI pabota
TecTtupoBanue
OK 01 Hccenenosanue coricts | MccnenoBars ¢uzuko- | KontponbHas
OK 04 pacTBOpOB XUMHUYECKHE  CBOMCTBa | paboTa
VCTHUHHBIX PaCTBOPOB TectupoBanue

[TpodeccroHanbHO-OpUEHTHPOBAHHOE COJEPKaHUE (CoepKaHNe PUKIIATHOTO

MOJTyJIs1)
Pazgen 7. Xumwms B | OuenuBath mnocneAcTBusi | KonTpoiapHas
ObITY U | OBITOBOMA u | pabota
MIPOU3BOJCTBEHHOMN MIPOU3BOJCTBEHHOMN TectupoBanue
JIeITeIIbHOCTH JIeSATCIIbHOCTH YeJIOBEKA C
YyeJI0BeKa MO3UIUK DKOJOTHYSCKOMI
0e30macHOCTH
Xumua B Obity U | OuenuBath mnocnenctsusi | KontponbHas
OK 01 IIPOU3BOJICTBEHHON OBITOBOM u | pabota
OK 02 JEATEIIbHOCTH IIPOU3BOJCTBEHHOMN TecTtupoBanue
OK 04 YyeJIOBeKa JESATEIbHOCTH YEIOBEKa C
OK 07 MO3UIUK DKOJOTHYSCKOM

0€30IacCHOCTH
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5. BOITPOCHI JIJIsSI TIPOMEXYTOUYHOM ATTECTAIIMH 11O JAUCIHUILIMHE

@opMOH NIPOMEKYTOYHOM ATTECTALMM 110 JUCLMIUIMHE SBJISIETCS MTOrOBas OLICHKA U
nuddepeHIMpPOBaHHbBIN 3a4eT.

Bomnpochr:
I cemecTp O0mas xummusi:

[laTtp onpeneneHue aTomy.

Jlatp onpeneneHre MOJIEKYIIE.

ITpocToe BeniecTBo. Kakoe cTpoeHrEe UMEIOT ITPOCThIE BELIECTBA (IIPUMEPHI).
OMnupudeckas u cTpykrypHas popmysl. [IpuBectu npumepsl.

N3omeps! u romotoru. [IpusBectu npumepsl.

[late onpenenenne KoBajaeHTHOH cBsA3U. [IpuBectu nmpumepsl.

Jatb onpeneneHre HOHHOM CBs3U. [IpuBecTr npumepsl.

©X NNk

Jatb onpenenenue BOAOPOIHOM cBsa3H. [IpuBecT npumepsl.

o

I[aTB OIIpCACIICHUC METaJIJIMYECKOU CBSI3H. HpI/IBeCTI/I IIPpUMCEPBLI.

—
=)

. latb onpenenenue o u 7 cBsi3u. [IpuBenure npumepsl.

—
—

. Uto Takoe BaseHTHOCTH? [IprMephl 2JIeMEHTOB € MOCTOSIHHOW BaJICHTHOCTHIO.

—_
[\

. Ctpoenue Tabnuipl Menaeneesa.

—_
(98]

. Ctpoenue spa.
. CTpoeHue 3IeKTpOHHON 000JI0OUKH aToMa.
. Oxcunpl. Knaccudukanys 1 HOMEHKIATypa OKCHJIOB.

—_—
AN D B~

. I'mapoxcunpl. Knaccugukanus 1 HOMEHKIaTypa THAPOKCHIIOB.
. Conu. Knaccuduxanus 1 HOMEHKJIaTypa coJiei.

—_—
oo

. Kucnotsl. Knaccugukanmst 1 HOMEHKIaTypa KUCIIOT.

—_
Nel

. Knnaccugukanusa XuMHueckux peakiuu.

[\
=)

. OOpaTuMbIe 1 HEOOPATUMbIE XUMUYECKUE PEAKITHH.

[\
—_

. CKOpOCTh XUMHYECKON PEaKIINH.

N
[\

. Xumnueckoe paBHoBecue. [Ipunnun Jle Hlatense.
Heopranuveckass xumus:

["anmoreHsl: crIOcOOBI MOMyUEHHUs, XUMUYECKUE CBOWCTBA, IPUMEHEHHUE.

Kucnopon: cnocoOs! momyueHus, XAMUYECKIE CBONCTBA, IPUMEHEHHE.

Bonopon u ero coeqHeHUS: CIIOCOOBI MTOTyYEHHUs, XUMUYECKUE CBOWCTBA, IPUMEHEHHE.
Cepa u ee COeTMHEHHS: CTIOCOOBI MOTYyUEHUS, XUMUYECKHUE CBOMCTBA, TPUMEHEHHUE.
Yriepoa v ero COeMHEHHUS: CIIOCOOBI TTOTYYEHUs, XUMHUYECKUE CBOMCTBA, TPUMEHEHHE.
A3OT 1 €ro COeIMHEHUS: CITIOCOOBI TIOYYCHHS, XUMUUECKHE CBOMCTBA, IPUMECHECHHE.
[[{emounbIe METAIUIBI: CITOCOOBI TIOMYYECHHS, XUMHUECKHE CBOMCTBA, MPUMEHEHHE.

e A ol

[[lenoyHO3eMeNbHBIE ~ METAJUIBI:  CIOCOOBI  TONYYEHHUs, XHWMHYECKHE CBOMCTBA,

MIpUMEHEHHE.

9. AmOMMHHA W €ro COCIWHEHUS: CIOCOOBI TMONYy4YeHHs, XHMHUYECKHE CBOWCTBA,
MIpUMEHEHUE.

10. Xene3o u ero coeTMHEHUSI: CTIOCOOBI MOTYUYEHHUS, XUMUYECKHIE CBOMCTBA, TPUMEHEHHUE.
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II cemecTp Oprannyeckasi XuMHsi:

1. AnxaHpl: cHocoObl TOJy4eHUS,
IIPUMEHEHHUE.

2. AnxeHsl: cHocoOblI TOJyYeHUS,
IIPUMEHEHHUE.

3. ANKMHBL: CcHOCOOBI MONy4YEHHUs, HOMEHKIATYpa,

IMPUMCHCHHC.

HOMEHKJIaTypa, H30MeEpHsl,
HOMEHKJIaTypa, H30MEpHsl,
U30MepHs,

XMMHUYECKHE CBOMCTBA,

XMMHUYECKHE CBOMCTBA,

XHUMHUYCCKUC CBOfICTB&,

4. OI[HO&TOMHBIG CIIMPTHI: CIIOCOOBI IMOJIYUYCHHA, HOMCHKJIATypa, U30MEPHUA, XUMHUYCCKUC

CBOﬁCTBa, IMPUMCHCHHC.

5. AJIBI[CFI/II[BI 1 KCTOHBI:

CBOMCTBA, IPUMEHEHUE.

6. KapOoHOBBIE KHCIIOTHI:

CBOMCTBA, IPUMEHEHUE.

7. CnoxHble >QUPHL:

IPUMEHEHUE.
8. JKupsbl, nppuMeHeHHE.

9. VYriueBonrnl.

Knaccuduxkanus

CIOCOOBI

MOJIy4CHMU,

YTIJIIEBOAOB.

XUMHUYCCKUC CBOfICTBa, MMPUMCHCHUC.

HOMCHKIJIATYDpa,

CnoocoOsnl

MMOJIYy4YCHU A

10. AMMHOKHCIIOTBI: CLIOCOOBI MOTYYEHHUsI, Ha3BaHUsI, XUMUYECKHE CBOMCTBA.

11. benku. VX posb B )KU3HU KUBOTO.

5.1. Onucanue MKaJ OeHUBAHUSA

CIOCOOBI TOJIy4eHUs,, HOMEHKJIATypa, U30MEPHsl, XUMHUYECKUE
CIIOCOOBI TOTY4YEeHMs, HOMEHKJIaTypa, U30MEpHs, XMMHUECKUE

XUMHNYCCKHUC CBOﬁCTBa,

MOHOCAXapuios,

Nuaukatopsl | HeyJI0BJIeTBOPH | YIOBJETBOPHUTE/b
XO0pOo1Io OTJIMYHO
KOMIeTEeHI[HH TeJIbHO HO
YpoBeHb 3HAHUUI
YpoBeHb
. B o0BeME, .
YpoBeHb 3HAHUU 3HAHUU B
MuHUMaITBHO COOTBETCTBYIOIIIE
HIKE . o0BeMeE,
JIOITYCTUMBIN M porpaMme
IMoanoTa MUHUMATBHBIX . COOTBETCTBYIO
N . YpPOBEHb  3HAHWM. | MIOATOTOBKH.
3HAHUH TpeOoBaHUH. meM
JHonymerno wHoro | [lonymeHo
Nwmenn MECTO porpaMme
HErpyObIX OMUOKU. | HECKOIBKO
rpyOble OLIHOKH. MIOATOTOBKH,
HErpyObIX
6e3 oImunooK.
oInOoK
IIpoxemouctpupo | IlpomeMoHCTpH
[IponemoHcTpUpPOB P PHP P P
I[Ipu  pemrenun BaHBI BCE | POBAHBI BCC
aHBI OCHOBHBIC
CTaHJIAPTHBIX OCHOBHBIC OCHOBHBIC
yMeHusi.  Pemenbl
3a1a4y HE yMeHHs. PemieHsl | yMeHus,
TUTIOBBIC 33JIa4H C
Hannyue MIPOJIEMOHCTPHPO BCE OCHOBHBIE | peIICHBI BCE
. HErpyOBIMU
yMeHui BaHbl OCHOBHBIE 3a/a4n C | OCHOBHBIE
OITMOKaMHU.
YMEHHSI. HerpyObIMU 3a/1aun c
BrimonHeHbl BCE
Nmenn MECTO OIIMOKaMHU. OTIEINbHBIMU
3alaHusi, HO HE B
rpyOBI€C OITHOKHY. BrimonHeHsl  Bce | HECYIIECTBEHH
MIOJIHOM 00BbEME.
3a/laHus, B | bIM
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IIOJIHOM 00BEME,
HO HEKOTOpBIC C

HEeJI0YeTaMH,
BBLIIIOJIHEHLI BCE

HEJ0YETaMH. 3a/laHus B
MTOJTHOM
o0BeMme.

CdopmupoBaHHO
CThb KOMITIETEHIIUN
CdopmupoBanHOCT
B uenom | ChopmupoBanH
b KOMITETCHITHH
COOTBETCTBYET OCTh
COOTBETCTBYET
Kowmmerenmus B TpeOOBaHUSM, HO | KOMIETCHIINH
. MUHUMATbHBIM
IIOJIHOM Mepe He €CTb  HEJ0YETHI. | IOJIHOCTHIO
TpeOOBaHUM.
copmupoBaHa. Nmerommxcst COOTBETCTBYET
HNmerommxcs . .
Nmeromuxcst . . | 3HaHUH, yMeHUi, | TpeOOBAHUSAM.
. . | 3HaHUH,  yMEHHUH,
3HAHUW, YMEHHH, HABBIKOB u | Nmeromuxcs
HaBBIKOB B I1EJIOM .
XapakTepucTH | HaBBHIKOB MOTHBAIIUH B | 3HAHUIA,
JIOCTaTOYHO TUIS .

Ka c(hopMu- | HEIOCTATOYHO EJIOM YMEHH,

perieHus

POBAHHOCTH TUTST peteHus JOCTaTOYHO JUUISl | HABBIKOB u

MIPAKTUICCKHUX
KOMINETEHIIUN | TPAKTHICCKHUX penieHus MOTHBAIlK B
(npogeccroHanbHbI .
(mpodeccronans MPAKTUYECKUX MOJIHOM  Mepe
X) 3ajad4, HO
HBIX) 3a/1a4. 5 (mpodeccuonany | 1OCTATOYHO ISt
Tpedyercs
Tpebyercs peby HBIX) 3aJlay, HO | pelicHus
JIOTIOTHUTETbHAS
IIOBTOPHOE TpeOyercs CIIO’KHBIX
MpaKTUKa no
o0yueHue JOTIOTHUTENIbHAS | TPAKTHUYECKHUX
OOJIBIIMHCTBY
IIPAKTHKA no | (mpodeccuonan
MIPAKTUYECKHUX
HEKOTOPBIM bHBIX) 33/1a4.
3ajad.
npo¢eCCUOHAIIBH
BIM 3aJja4aMm.

YpoBeHnb

chopmnu- . . .

bop Huzkui Hwuxe cpennero Cpennuit Bricokuii

POBAHHOCTH

KOMIeTeH il
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