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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHl NPOrPAMMBLI  YYEBHOI
JUCLMUIIINHBI

1.1. O6nacTe npuMeHeHns 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. Heab u miIaHupyemble pe3yabTaThl 0CBOEHUS TUCHUILINHBI

CopepxaHue MporpaMMbl 00111€00pa30BaTEIbHON AUCHUILIMHBI « XUMMS» HAIpaBJIE€HO Ha
JOCTHIKEHHE cIeayromeil umean: (GopMHUpOBaHUE Y CTYICHTOB IMPEICTaBICHUS O XHUMHUYECKOM
COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPa KaK OCHOBBI IIPUHATHUS PEIICHUN B )KU3HEHHBIX
Y IPOU3BOACTBEHHBIX CUTyalUsIX, OTBETCTBEHHOI'O MOBEICHUS B IPUPOJHON cpefe.

3agaum JUCHMIIJIMHBI:

° 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 COCTAaBISATH (OPMYJBl HEOPraHWYECKUX W OPraHMYECKHX BEIIECTB,
YpaBHEHUS XUMHUUYECKHX DPEAKIUM, OOBACHATH UX CMBICI, UHTEPIPETUPOBATh PE3YIbTAThI
XMMHUYECKUX IKCIIEPUMEHTOB;

° Cq)OpMHpOBaTB HaBbIKM IIPOBCACHUA HpOCTefIHII/IX XUMHYCCKUX OKCICPUMCHTAJIBHBIX
UCCIEOBAaHUN C COOJIIOAGHUEM MpaBWiI Oe30macHOro OoOpalieHus C BEHIeCTBAMU U
1a00paTOPHBIM 000PYI0BAaHUEM,

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

* chopMHUpPOBaTh YMEHUS MIPOrHO3UPOBATH MOCIEACTBHSI CBOEH EATENBHOCTH U XUMHUECKUX
MPUPOJIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB,;

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

B pamkax mporpammbl y4eOHOW TUCHUIUIMHBI OOY4YalOIIMMHUCS OCBAaWBAIOTCS yYMEHHUS W
3HaHUS, HOPMUPYIOTCS 00IIKE KOMIETCHIINN

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 B3aMOICHCTBOBATH U PabOTATh B KOJIJIEKTHBE U KOMAHJE .

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

1.2.1. Inanupyembie pe3ybTaThl OCBOCHHMS 00lIe00pPa30BaTe/IbHOW IHCHUILUIMHBI B
coorBercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco6oe 3HaUYeHHE TUCIUILINHA UMeeT TIpu hopmupoBanuu u pazputuu 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 AKTUBHOW JI€ATE€IBbHOCTH

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  (OpPMYyJIHpOBaTh 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, S-, p-, O-2JeKTpOHHBIE OpPOWTAIHM AaTOMOB, HOH, MOJICKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTh, CTETICHb OKUCIICHUS, XUMHUYECKast

CBSI3b MOJIb MOJISIpHasE Macca, MOJSIPHBIM 00BEM, YIVIEPOJHBIA CKEJIET,
(GyHKIMOHATbHAS TPYIINA, PaguKall, U30MEpHsi, U30MEPhI, TOMOJIOTHYECKUN P,
TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOA- U a30TCOEPKAIUE COCTUHECHHS,
OMOJIOTMYECKH aKTUBHBIE BelIeCTBa (YIIEBOIBL, KUPHI, OCIIKH), MOHOMED,
MOJIMMED, CTPYKTypHOE 3BEHO,

BBICOKOMOJICKYJIAPHBIC COCIUHCHNA,

KpUCTANIMYECKass pelleTKa, THUIbl XUMUYECKUX peakuuil (OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 3K30-U SHIOTEPMUYECKHE, PEAKIMM 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;

- YMCTB BBIABJIATE 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;
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-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(ﬂeHHﬁ, 3a/laBaTb IapaMCTpbl H

peIcHusd,

KPUTEPUH PELLICHUS;
- aHaJU3UpOBATh IIOJyYEHHBIE B XOJe€
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, MIpCIararb
OPHUIMHAJIBHBIC IMOAXOJAblI U PCUHICHU S,

- YMETh UCIIOJb30BaTh HAMMEHOBAHUS XUMUYECKUX COCAMHEHUN
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 yCTAaHABJIMBATh 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 MPOBOJUTH PACUYETHI IO XUMHUECKUM (DOpMYyJIaM 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  HCIIOJIb30BAHUS 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:
- chOpMUPOBAHHOCTH  MHPOBO33PEHUS,

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

KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTA B IIOIUKYJIIETYPHOM MHUPE;

- COBEpIICHCTBOBAaHUE  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 W BBIIOJHATH XUMHUYECKUN 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(OPMALINIO, 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);

- YMETh MPOBOJUTH PACUETHI IO XUMHUUYECKUM (OpMYJIaM U ypaBHEHUSM
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-3TUYECKHM 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 pAaClO3HAHHE 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 BBIMOJHATH XUMUUYECKHN IKCIIEPUMEHT (IIpeBpaIleHUs
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;

- KOOPAMHMPOBATh 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;

- IpU3HABaTh CBOE IIPABO M MPaBO IPYIHX
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;

- pacuIMpeHHe 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 PAaBUJIA SKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEICHUS B
OBITY U TPYAOBOH EATEIHHOCTH B LIENISAX COXPAHEHUS CBOETO 3/10pPOBbS 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 COAEP)KAHUE JUCLHHUIIJINHbBI

2.1. O0beM y4eOHOii TUCHUIIMHBI U BHIbI YUeOHOH padoThl

Bup yueOHoii padoTbl O0bem yacoB
MaxkcumanbHas yueOHass Harpy3ka (Bcero) 72
B T.Y.
TeopeTHYecKoe 00yueHue 34
NPaKTUYECKUE 3aHATHS 38
IIpomexxkyTounasi arrecTanusi B popMe HTOrOBON OLEHKH / 3a4eT ¢ OlEHKOM
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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
XAMHYECKUX 3JIEMEHTOB (S-, -, d- amemMeHTbl). BajeHTHbIC 3JE€KTPOHBI. 5
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 TPUBHUAJIBHBIX HA3BAHUH JIJIs1 COCTaBICHUS XUMHUUECKHUX
(bopMys ABYXaTOMHBIX COEIMHEHHUN (OKCUI0B, CYIb(PHIOB, TUAPUAOB U T.II.) 9

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 cucteMa xumudeckux »diemeHtoB 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
XUMHUYECKOTo 3eMeHTa B [lepuoanueckoi cucreme. MUpOBO33pEHUYECKOE U
HayuyHoe 3HaueHue [lepmoamueckoro 3akona /[[.M. MenneneeBa. [Iporuossl
.. MenneneeBa. OTKpbITUE HOBBIX XUMHUYECKHUX D3JE€MEHTOB. PemieHue
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha XapaKTePHU3ALUIO
XUMUYECKHUX 3JIEMEHTOB «MeTauinyeckue / HeMeTaUTMYeCKHUe CBOMCTRBA,
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 peaKL[I/II\/'I C Y4aCTHEM HCOPIraHUYCCKUX
BCIICCTB. CocraBneHne ypaBHeHPIfI pCaKHI/Iﬁ COCAUHCHUA, Pa3JI0KCHUA,
3aMCIICHUA, O6M€Ha, B T.4. peaKHHP’I TOpCHUS, OKUCIICHUSA-BOCCTAHOBJICHUS.
YPaBHGHI/ISI OKHCJICHUSA-BOCCTaHOBICHMA. CTeneHb OKUCICHHSA. OKHCIUTEIb
1 BOCCTaAHOBHUTCIIb.

Cocrapiienne u YpaBHHUBAHUEC OKUCIIUTEIBHO-BOCCTAHOBHUTEIbHBIX 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 OHepruv. 3akoH ABoraapo. MousipHbpIi  00BEM  Ta30B.
OTHOCHUTENbHAs IUIOTHOCTH ra3oB. PacueTbl 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) U MPU3HAKOB XUMUYECKUX peakinii. [[poBeieHne peakiniit 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.  ATrperarHbleé  COCTOSHMS  BEIIECTBA.
Kpucrannmuueckrue 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. dusuko-
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
[IOJIy4€HUs. 3HAYEHHE METAUIOB M HEMETAJUZIOB B  INPUPOJE U
KHU3HEIEATEIbHOCTH 4YeJIoBeKa M opraHu3smMoB. Koppo3us MeTayioB: BUIbI
KOPPO3HH, CIIOCOOBI 3aIIUTHl METAIIIOB OT KOPPO3HUH

Hemeramnbl. OOmue (usnueckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB.
Tunuunsie cBoiictBa HemetauioB V- VII rpynn. Knaccudukanms 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,
XapaKTEPU3YIOIUX UX CBOMCTBA.

PemeHne mpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX  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 o0yueHue. CBoiCTBa HEOPTAHMUECKUX BEIIECTB

[IpakTrueckue 3aHATUS

JlabopaTtopHas pabota «neHTudukanus HeOpraHnYeCKUX BEIIECTBY.
Pemenue skcriepuMEHTATBHBIX 3a/1a4 110 XUMUYECKHM CBOHCTBAM METAJIOB
M HEMETAJIJIOB, TI0 PACTO3HABAHUIO W TMOJIYUYEHUIO COCTUHEHHN METANIOB H
HEMETAJIJIOB.

Wnentudukarus HEOPraHUYECKUX BEIIECTB C MCIOIb30BAaHUEM HX (DHU3HUKO-
XUMHYECKHUX CBOMCTB, XapaKTEPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHBIE
peaxiuu 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 IOJIOXKEHHUS TEOPUU XUMHUYECKOIO
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

OU3NKO-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 ):

- IpeeNIbHbIE YTIeBOIOPObI (AJIKaHbI U IMKIJIOANKaHbI). '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 aJKagUueHbl) M apOMaTHYECKUE
yIJIeBOI0pOAbl. ['opeHue aneruieHa Kak MICTOYHUK BBICOKOTEMIIEPATYPHOIO
IUTAMEHHU JUIsl CBAPKU U PE3KU METAJLIOB

- KUCJTIOpOJICOMEpIKale coequHeHUsT (COupThl M (eHoIsbl, 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. MoroIye cBoiicTBa MblIa

- a3oTcojepiKaliue COoeAMHEHUs (aMHUHBI M aMHUHOKHCIIOTBHI, O€IKH).
BoicokoMonekynsipHble COEIMHEHUs (CHUHTETHYECKHEe M OHOJIOrMYecKU-
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". [loayuyeHue 3TuieHa u U3y4eHue ero cBOMCTB. MoaenupoBanue
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 - HICTOYHUK SHEPIUU KUBBIX OPIaHU3MOB.
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 DHEpPruu (aJbTEepPHATUBHBIE HCTOUYHUKH SHEpruu). OmacHOCTh
BO3JICUCTBUSl HAa JKHUBBIE OPraHMW3Mbl OPTraHUYECKHX BEUIECTB OTJIEIbHBIX
KJIacCOB (YyrineBomopo/ibl, CITUPTHI, (dbeHoNpl,  XJOpPOpraHUYECKHe
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-XMMHUYECKUX CBOWMCTB 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 peaknuu, ee 3aBUCHMOCTHh OT Pa3JIMYHBIX (PAKTOPOB: MPUPOJIBI
pearupyromux  BEIIECTB, KOHIEHTpPAllMM  pEarupyrolux  BEIIECTB,
TeMIIepaTyphbl U TUIOMIAIN PEaKIIMOHHOW MOBEPXHOCTH. TersioBbie d3HQPeKThI
XUMUYECKUX peaKIuil. DK30- U IHAOTEPMUYECKUE, peakiuu. OOpaTUMOCTh
peakuuii. XMMHUYECKOE€ pPAaBHOBECHME W €ro CMEILIEHHWE TMOJl JIeUCTBHEM
pa3nuYHbIX (PaKTOPOB (KOHIIEHTpAIMS PEareHTOB WM MPOJYKTOB PEaKIIUH,
JaBJICHHE, TeMIIepaTypa) AJsl CO3/IaHUsl ONTUMAIBHBIX YCIOBHIM MPOTEKAHUS
xuMuueckux mpoueccon. [Ipuniun Jle [larense

[IpakTrueckue 3aHATUS

Pemenne npakTUKO-OPUEHTHPOBAHHBIX 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
IIPUPOIHOM CPEIBbI.

OK 01
OK 02
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Pemenne npakTuko-OpuEHTUPOBAHHBIX 33JaHUN HA IPUMEHEHUE NPUHLUIIA
Jle Illatenbe Ui HAXO0XKACHUS HAIPABICHHUS CMEIIECHUS PaBHOBECHUS
XMMHAYECKOH pEaKUMd M aHaiu3 (PAKTOPOB, BIHMSIOUIMX HAa CMEIICHUE
XMMHUYECKOTIO PaBHOBECUS

Pa3znen 6. PacTtBopnl

Teopetuueckoe o0y4yeHue

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

Tema 6.1. JKOJIOTMUECKH IIeJIeCOO0pa3HOro TMOBeACHHsT 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 OTIpe/ICJICHHBIX BEIIECTB. PereHne npakTuKo-OpUeHTHPOBAHHBIX PACUETHBIX

3aJlaHuil Ha PacTBOPBI, HCIIOJIb3yeMble B OBITOBOM M IPOM3BOJCTBEHHOMN
JESATEIIbHOCTH YEJIOBEKA

HpaKTI/I‘leCKI/IC 3aHATUA

JlabopatopHass pabGorta «IlpuroroBnenue pactBopoB». IlpurotoBneHue
pacTBOpoB 3amaHHOW (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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XMUMHAYECKON MH(POPMAILUN U3 pa3IMYHBIX UCTOYHUKOB (Hay4Has 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, KOHCTPYKIIMOHHBIE MaTEpUaIbl, SE 8;
KpacKH, CTEKJIO, KepaMHKa, MaTepHUaJIbl Jisl SJIEKTPOHUKU, HAHOMATEpHAJIbI, 2 OK 04
TCKCTUJILHBIC BOJIOKHA, NCTOYHUKH SHCPTHUU, OPraHUYCCKUEC 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. YCJIOBHUS PEAJIN3ALIIUMU TPOI'PAMMBI JTUCIUTIJIMHBI

3.1. MaTepua/jibHO-TeXHHYECKOe oDecrevyeHne

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-
snuaeMuoiornaeckux npasuwi U HopMmatuBoB (CanlluH 2.4.2 Ne 178-02),0cHalieHsl 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-KOMMYHHUKAIIMOHHBIE CPE/ICTBA;

® DKpPaHHO-3BYKOBBIE ITOCOOUS;

® 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 YueOHUKH, yueOHO-MeToaudeckne KOMIUeKTh (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.
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bubnuoTteunsiii GoHI MOKET OBITH TOMOTHEH (PU3UICCKUMHU DHITUKIIOTICIUSIMH, aTIacamH,
CJIOBapsiMH, CIPABOYHUKAMHU IO XWUMHHU, OUOJIOTHH, OOIIECTBOZHAHWIO HAyYHOH WM HAYIHO-
MOMYJISIPHOM  JIMTEPaTypoOl EeCTECTBEHHO-HAYYHOTO COjepaHus. B mpoliecce 0OCBOEHUs
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.

OcHOBHBbIC HCTOYHHKH .

1. Ta6puensH, O. C. Xumus: 10-ii kimacc: 6a30BbIit ypoBeHs : yueOnuk / O. C. I'abpuensn, U. T'.
Octpoymos, C. A. CnagkoB. — 5-e usn., ctep. — Mocksa : [Ipocsemienue, 2023. — 128 c.
— ISBN 978-5-09-107222-8. — Tekcr : anekTpoHHbIH // JIaHb : 3JeKTpOHHO-OMOIHOTeHas
cucrema. — URL: https://e.lanbook.com/book/335039.

2. Tabpuensn, O. C. Xumus: 11-i kitacc: 6a30BbIiit ypoBeHsb : yuebnuk / O. C. I'abpuensa, U. T
Octpoymos, C. A. CnankoB. — 5-e usn., ctep. — Mocksa : [Ipocsemienue, 2023. — 127 c.
— ISBN 978-5-09-103623-7. — Tekcr : anekTpoHHbIH // JIaHb : 37eKTpOHHO-0MOIHOTe HAs
cucrema. — URL: https://e.lanbook.com/book/335036.

I_IOHO.]'IHI/ITCJII)HLIC HUCTOYHUKHU .

1. Kusses, . A. Heopranuueckas xumus nans arpapueB. B 2 4. Yacte 1. Teopernueckue
OCHOBBI : Y4eOHMK [uis cpefaHero mpodeccuonansHoro obpaszoBanus/ 1. A. Kusses,
C. H. Cmapepirun. — 5-e uzj., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2024. —
253 c. — (IIpodeccuonansHoe obpazosanue). — ISBN 978-5-534-11760-8. — Tekcr
anexkTpoHHbld  //  OOpazoBatenbHass  miarpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/537977.

2. Kusses, [I. A. Heopranmdeckas xumust s arpapueB. B 2 4. Yacte 2. XuMUs 2JI€MEHTOB :
y4eOHUK  JJI1  CpeaHero  npodeccruoHaIbHOTO obpazoBanusi /  JI. A. Kusses,
C. H. Cmappirus. — 5-e u3j., nepepad. u non. — Mocksa : M3natensctBo FOpaiit, 2024, —
357 c. — (IIpodeccnonansHoe obpazoBanue). — ISBN 978-5-534-11743-1. — Tekcr
anekTpoHHBI  //  OOpazoBatenpHass  miarpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/537978.

3. Timeka, H. JI. OOmiast xumus. 3a1a9u U YIPOKHEHUS ;| yIeOHO-TIPAKTHYECKOE TTOCOOHE JIIs
cpenHero  mpodeccuoHanpHOro  oOpaszoBanusi/ H.JL. I'mmHka; mom  pemaxiueit
B. A. [TonikoBa, A. B. babkoBa. — 14-e¢ u3n. — Mocksa : U3narensctBo FOpaiit, 2024. —
236 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr
anekTpoHHbd  //  OOpasoBatenpHass  miarpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/537141.

HNuTepHeT-pecypcenl:

1. www.pvg.mk.ru (onmumnuana «ITokopu BopoObeBb TOpEI»).
2. www.hemi.wallst.ru (O6pa3oBareabHBIN CalT TSI IKOJBHUKOB « XHMUS»).
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O N gk ow

www.alhimikov.net (O6pa3oBaTenbHBIA CAWT /IS MIKOJILHUKOB).

WWW.chem.msu.su (DnekTpoHHast OHOJIMOTEKA [0 XUMUH).

WWWw.enauki.ru (iHTepHeT-u31aHue It yuuTeneid « EcTecTBeHHbIC HAyKu» ).
www.1september.ru (meToauueckas razera «IlepBoe ceHTIOPS»).

Www.hvsh.ru (xypran «Xumus B mkosey»). WWW.hij.ru (kypHan « XuMus v 5KU3HBY).
www.chemistry-chemists.com (21eKTpOHHBIIH KypHAT « XUMUKHA U XUMHES» ).
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4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUSA JUCIHHUIIJINHbBI

KoHTpons u omeHKa pe3ylbTaToB OOyYEHHUS OCYIIECTBIISICTCS NpEernojaBaTeiieM B
npoliecce MPOBEACHUS MPAKTUUYECKUX 3aHATHH U J1a00paTOPHBIX pabOT, TECTUPOBAHMUS, a TAKXKe
BBITOJIHEHHS 00YYarOIIUMHUCS MHINBUIYAIbHBIX 3aJJaHU/, TPOEKTOB, UCCIIEOBaHUH. Pe3ynbTaTh
00y4eHHUsl OIPENENSA0T, YTO 00yJaroIuecs OJIKHbI 3HaTh, IOHUMATh U JEMOHCTPUPOBATH 10

3aBCPUICHUHN U3YUYCHUA NUCLUIIIINHBI.

st popMupoBaHUs, KOHTPOJIS U OLCHKH Pe3yJIbTaTOB OCBOCHHS y4eOHOM AMCHIUIUINHBI
UCTIOJIB3YETCS CHCTEMa OLEHOYHBIX MEPOIPUATHH, MPEACTABIIAIONAs COOOH KOMIUIEKC YUeOHBIX
MEpOTPUATHIA, COTJIACOBAaHHBIX C pe3ysibTaTaMd O0y4YeHHs M C(POPMYJIMPOBAHHBIX C Y4ETOM

OI'OC COO (npeamernsble pe3ynbrathl o aucuuiuinae) u I'OC CIIO.

Tunsl
Cemectp OK MopnyJas/pa3aes/Tema PesyabraTt 00yyeHus OLEHOYHBIX
MeponpUsATHI
1 OcHOBHOe co/iep:KaHue
1 Paznen 1. OcHoBbl ®dopmynupoBaTh 0a30BbIE
CTpOECHHS BEILECTBA MOHSTHSI U 3aKOHBI XUMUU
CrpoeHue aToMOB CocraBnare xumuueckue | KontponbHas
XUMHYECKHUX COOTBETCTBUU co | pabora
OK 01 JIIEMEHTOB CTETIEHBIO okucneHus | TectupoBaHue
" MIPUPOJA | XUMUYECKUX DIIEMEHTOB,
XMUMHUYECKOH CBSI3U UCXOJs U3 BAJIGHTHOCTHU U
ANIETKPOOTPHUIATETLHOCTH
Ilepnonnueckuil 3aKoH | XapaKkTepu30BaTh Kontponbnas
U XapaKTepHu30BaTh XUMHUYECKHE 3JIEMEHTHI B | paboTa
OK 01 tabmuy .. cooTrBeTcTBUM ¢ uX | TectupoBaHue
OK 02 Menpeneesa MI0JIOKEHUEM ) B
NEPUOINYECKON CHCTEME
XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa
Paznen 2. Xumuueckue | XapakTepu3oBaTh  THIIbI
1 peaxkuuu XUMHUYECKHUX PEaKIHii
Tunel xummuueckux | CocTaBisITh peakuuu | KonTponbHas
peakimit COEIMHEHMS, paborta
pa3ioxKeHus, oOmeHa, | TectupoBanue
OK 01
OK 04 3aMeleHus,
OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIbHbBIE
peakuuu
OK 01 DNeKTpOIUTHYECKAS CocraBnate  ypaBHeHUs | KoHTponbHas
OK 04 | AMccounanus U | XMMHYECKHUX peakiuu | pabora
WOHHBIN 0OMEeH HOHHOTO obmena ¢ | TectupoBanue
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y4acTHUEM
HEOPraHUYECKHUX BEIECTB

Paznen 3. Crpoenue u
CBOICTBa

UccnenoBath cTpoeHue u
CBOMCTBA

HEOPraHUYECKUX HEOpPraHUYECKUX BEILECTB
BELIECTB
Knaccugukanus, Knaccugunuponartsb Kontposnbnas
HOMEHKJIaTypa U | HEOpraHUYeCcKue pabota
OK 01 CTpOECHHUE BEIIIECTBA B COOTBETCTBUM | TecTupoBaHue
HEOPraHUYECKUX C UX CTPOEHUEM
BELIECCTB
PU3HKO-XUMUYECKHE YcranaBiuBaTh Kontponbnas
CBOIiCTBa 3aBHUCUMOCTh ¢usuko- | pabora
HEOPraHUYECKUX XUMHYECKUX cBouctB | TectupoBanue
OK 01 BELIECTB HEOpPraHUYECKUX BEILECTB
OK 04 OT CTPOEHHS AaTOMOB U
MOJIEKYJI, a TaKXe Tula
KPUCTAJTINYECKON
pEeLIEeTKH
OK 01 Wnentuduxamms Hccenenosars Kontponbnas
OK 02 HEOPraHUYECKUX KAauecTBEHHbIE  peakuuu | paboTa
OK 04 BEIL[ECTB HEOpraHN4YeCKHUX BelecTB | TectupoBanue
Pasnen 4. Crpoenue u | Mccrnenosars cTtpoeHue u
CBOICTBa CBOICTBAa OpPraHUYECKHX
OpPraHMYECKUX BEUIECTB | BEIIECTB
Knaccugukanus, Knaccugunuponats KoHnTponbsHas
OK 01 CTpOEHHE U | OpraHMyYecKHue BellecTBa | paboTa
HOMEHKJIaTypa B COOTBETCTBUM C uX | TectupoBaHue
OpraHMYECKUX BEUIECTB | CTPOCHHEM
CaoiicTBa VYcranaBimBarth KoHnTponsHas
OK 01 OpraHUYeCKUX 3aBUCUMOCTH ¢usuko- | pabora
OK 02 COCIMHEHUN XUMUYECKUX ceoncTB | TectupoBanue
OK 04 OpraHUYeCKUX  BELIECTB
OT CTPOEHUS MOJIEKYI
Nnentudukanus Uccnenosatn KonTposnbnas
OpraHUYeCcKHUX KauecTBEHHbIE peakuuu | paboTa
OK 01 BEILIECTB, UX 3HAYECHUE | OPraHUYECKUX TecTtupoBanue
OK 02 U TOPUMEHEHUE B | COCAMHEHUN OTIEIBHBIX
OK 04 OBITOBOIA U | KJIaCCOB
IIPOU3BOJICTBEHHON
JESTEIIbHOCTH
YeJI0BEeKa
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Pasnen 5. Kunetnueckue u tepmoanHamudeckue | KonTponbHas
1 3aKOHOMEPHOCTH MPOTEKaHHUsI XUMHUECKUX peakiuii | pabora
TectupoBanue
CKOpOCTh XMMHUYECKHX | XapaKTepu30BaTh KonrpomnbHas
peakuuu BIMSIHUE KOHILIEHTpauuu | paboTa
XUMHUECKOe pearupyomux BemecTs u | TectupoBanue
paBHOBECHE TeMIIepaTyphbl Ha
CKOPOCTh  XUMHYECKHX
OK 01 peakuuit
OK 02 XapakTepu3oBaTh
BIIUSTHUE W3MEHEHUs
KOHIIEHTPAllUU BEILECTB,
peakuuu cpeabl U
TeMIIepaTyphbl Ha
CMEILEHHE XMMUYECKOIO
paBHOBECHS
1 Pa3nen 6. PactBopsl
OK 01 [Tonstue o pacrBopax | Paznuuath uctuHHble | KonTposibHas
OK 02 pacTBOPHI pabora
TecTtupoBanue
OK 01 HccnenoBanue cBoiictB | MccnenoBate  ¢usuko- | KontposbHas
OK 04 | PACTBOPOB XMUMUYECKHe  CBOWCTBa | paboTa
VCTUHHBIX PACTBOPOB TectupoBanue
5 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEpKaHKe (CoepKaHue MTPUKIIATHOTO
MOJTyJIs1)
Pasnen 7. Xumusa B | OnenuBate nocienctsus | KontponbHas
ObITY U | OBITOBOMA u | pabota
IIPOU3BOJICTBEHHON IIPOU3BOJICTBEHHON TectupoBanue
JIeSITEIIbHOCTH JIeSITEIbHOCTH YeJIOBEKa C
YyeJioBeKa MO3UIUI 3KOJOTUYECKON
Oe3onacHoCcTH
Xumuss B ObiTy U | OnenuBars mnocneactBust | KonrponbHas
OK 01 IIPOU3BOCTBEHHOMN OBITOBOA u | pabota
OK 02 JeATEIbHOCTH IIPOU3BOACTBEHHOMN TectupoBanue
OK 04 YeJI0BeKa JIeATEIILHOCTH YEJIOBEKA C
OK 07 MO3UIUI JKOJOTUYECKON
0e3onacHoCcTH

5. BOITPOCHI JIJISI TPOMEKYTOYHOM ATTECTAIIMM IO TUCITATIIMHE

@opMOIl POMEKYTOYHOM ATTECTALMU N0 JHMCLUIUIMHE SIBISETCS MTOTOBas OLIEHKA W

QG epeHIIMPOBAHHBIN 3aUeT.
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Bomnpochsr:
| cemecTp O0masi xumus:

JlaTp onpeneneHue atomy.

JlaTp onpeneneHne MOJIEKYIIE.

ITpocToe BeniecTBo. Kakoe cTpoeHNE UMEIOT ITPOCThIE BELIECTBA (IIPUMEPHI).
OMmnupudeckast U cTpykrypHas popmyssl. [IpuBectu npumepsi.

N3omeps! u romotoru. [IpusBectu npumepsl.

JaTp onpeneneHue KoBaJeHTHOM cBsA3U. [IpuBecTu npumepsl.

Jatb onpenenenre HOHHOM cBA3U. [IpuBecTH nmpumMepsl.

Jatp onpenenenue BOAOPOAHOM cBA3U. [IpuBecTu npumepsl.

© oo Nk wdPE

JaTp onpeneneHne MeTauInyecKon cBs3u. IIpuBectu npumepsl.

[EEN
o

. date onpenenenvne 6 u m cBs3u. [IpuBeaure npumepsl.

[EEY
[EEY

. Uto Takoe BaneHTHOCTb? [IprMephl 371EMEHTOB C MOCTOSIHHOM BaJIEHTHOCTHIO.

R
N

. Ctpoenue Tabmuisl Menaeneea.

. Ctpoenue sapa.

. CTpoeHue 311eKTPOHHOI 000JI0YKH aTOMA.

. Oxcuppl. Knaccudukanus 1 HOMEHKIIATypa OKCHJIOB.

[T Y FE S
o 01 A W

. F'uapokcunel. Kiaccudukaius 1 HOMEHKIIATypa THIPOKCHIOB.

[EEN
\‘

. Comu. Knaccudukanus 1 HOMEHKIIATypa COJICH.

[EEN
oo

. Kucnorer. Kiaccudukanus 1 HOMEHKIIaTypa KUCIIOT.

[EEN
[(o]

. Kimaccudukanust XaMuuecKkux peakiiid.

N
o

. O6patuMble 1 HEOOpaTUMBbIe XUMUYECKHE PEAKLIUH.
. CKOpOCTh XMMHUYECKOHN pEaKLUH.
. Xumuueckoe pasHoBecue. IIpunnun Jle Hlarense.

N DN
N -

Heopranuveckass xumus:

["anoreHsl: crnocoObl MOSTyYeHHsI, XMMUYECKHE CBOWCTBA, TPUMEHEHHE.

Kucnopoa: ciocoOsI mosry4eHns, XAMUYECKHE CBOMCTBA, IPUMEHEHHE.

Bonopon u ero coequHeHus: crioco0bl MOJIy4YeHUs, XUMUYECKUE CBOWCTBA, IPUMEHEHUE.
Cepa u ee COeTMHEHHS: CIIOCOOBI MOTYUEHHUS, XUMUYECKHUE CBOMCTBA, TPUMEHEHHUE.
YTriepon v ero COeAMHEHUS: CIIOCOOBI TOTYYEHUS, XUMHYECKHE CBOWCTBA, TPIMEHEHHE.
A3OT U €ro coeIMHEHMS: CIIOCOOBI MOTYYEHUs, XHMHUUECKUE CBOICTBA, IPUMEHEHUE.
[IemouHbIe METAJIIBL: CIIOCOOBI MOTyYEHHsI, XUMUYECKHE CBOWCTBA, TPUMEHEHHE.

N koD

[lenouHo3eMenbHbBIE  METAJUIBI:  CHOCOOBI  MOJYYEeHHs, XUMHYECKHEe CBOMWCTBa,

IIPUMEHEHHE.

9. AmOMHHHH W €ro COCIWHEHHUS: CIOCOOBI TMONYYCHHs, XHMHUYECKHE CBOWMCTBA,
IPUMEHEHHE.

10. XKene30 u ero cOeqUHEHNS: CTIOCOOBI IOTYUYCHHUSI, XHMHUUECKUE CBOMCTBA, IPUMEHEHHE.

Il cemecTp Oprannyeckasi XuMmsi:

1. Auskasbl: cmocoObl TOJY4YeHHs, HOMEHKJATypa, H30MEpHs, XHUMHYECKHE CBOMCTBA,
IIPUMEHEHUE.
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2. AnKeHbBI: CcHocoObl MOJNy4eHHs, HOMEHKJIATypa, HM30MEpHusi, XHUMHUYECKHE CBOMWCTBA,

IIPUMEHEHUE.
3. AJKuHBL: CcHOCOOBI MONYYCHHs, HOMEHKJIATypa, H30MEpHs, XHMHUYECKHE CBOWCTBA,

IIPUMEHEHUE.
4. OngHOATOMHBIE CHHPTHI: CHOCOOBI MOJyYEHHs, HOMEHKIATYpa, U30MEpHs, XUMHUYECKUE

CBOﬁCTBa, IMPUMCHCHHC.

5. Anpaeruabl U KETOHBL:

CBOﬁCTBa, IMPUMCHCHHC.

6. KapOoHOBBIC KHCIIOTHI:

CBOMCTBA, IPUMEHEHUE.

7. CnoxHble 3(hUpHL

IIPUMEHEHUE.

8. XKupsl, npuMeHeHHE.

9. VYrueBousl.

Knaccudukanus

CIIOCOOBI

MOJIy4YCHMU,

YTIJIICBOAOB.

XUMHNYCCKUC CBOﬁCTBa, IMPUMCHCHHC.

HOMEHKJIaTypa,

CroocoOsnl

MOJIYy4YCHU A

10. AMMHOKHMCIOTEI: CIOCOOBI MOJIy4YCHUS, HA3BaHU, XUMHYCCKUC CBOMCTBA.

11. benku. YIX ponb B )KM3HU KUBOTO.

5.1. Onucanune MKAJ OLCeHUBAHUSA

CII0COOBI IMOJIy4Y€HHA, HOMCHKIJIaTypa, M30MCPUSA, XUMHUUYCCKUE
CII0COOBI IIOJIYUC€HHUA, HOMCHKJIaTypa, HU30MEPHA, XHUMHYCCKHUC

XUMHUYECKHE CBOMCTBA,

MOHOCAXapuios,

HO HEKOTOpBIE C
HE0UETaMH.

Nuaukatopsl | HeyI0BJIeTBOPH | yIOBJIETBOPHUTE/b
XO0po1Io OTJIMYHO
KOMIIeTEeHIIUN TeJIbHO HO
YpoBeHb 3HAHUUI
YpoBeHb
. B 00BeME, .
YpoBeHb 3HaHUI 3HAaHUU B
MuHUMaIIBHO COOTBETCTBYIOIIE
HIDKE . 00BeEME,
JIOTTYCTUMBIN M porpaMme
IMosanoTa MUHUMATbHBIX . COOTBETCTBYIO
. . YPOBEHb  3HAHWil. | MOATOTOBKH.
3HAHUM TpeOoBaHUH. meM
Honymeno MHoro | JlonmyiieHo
Nmenn MECTO porpaMme
HErpyObIX OIHUOKU. | HECKOJIBKO
rpyOble OIIMOKH. ITOATOTOBKH,
HerpyObIX
0e3 omnooK.
oLIMO0K
IIponemoncrpupo | IlpogemoncTpu
BaHBI BCE€ | pOBaHbI BCE
IIponeMOHCTPUPOB | OCHOBHBIE OCHOBHBIE
I[Ipn  pemenun
aHbl OCHOBHBIC | yMeHHUs. Pemiensl | ymeHus,
CTaHIAPTHBIX
yMeHus.  Pemiensl | Bce OCHOBHBIE | pelIeHbI BCE
3a1a4y HE
TUTIOBBIE 3aJlauM C | 3a/1a4H C | OCHOBHBIE
Hanunume MPOJIEMOHCTPHUPO
. HerpyObIMUI HerpyObIMUI 3a1a4u c
yMeHu i BaHBl OCHOBHBIC
OITMOKaMHU. OIIMOKaMHU. OT/I€TTbHBIMU
YMEHHSI.
Brimonnenslt  Bce | BollonHeHbl Bce | HECYHIECTBEHH
Nmenn MECTO
3a/laHusl, HO HE B | 3aJlaHUs, B | BIM
rpyOble OLIHOKH.
MIOJTHOM O00bEMeE. MOJTHOM  00BeMe, | HeI0ueTaMH,

BBITIOJIHEHBI BCE

3aIaHus

B
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IIOJIHOM

oObeme.
CdopmupoBanHo
CThb KOMITIETEHIIUN
CdopmupoBanHOCT
B uenoM | ChopmMupoBaHH
b KOMIIETEHIINH
COOTBETCTBYET OCTh
COOTBETCTBYET
Komnerenmus B TpeOOBaHUSM, HO | KOMIETEHIIMH
. MUHUMAaJIbHBIM
MOJTHOW Mepe He €CTb  HEJOYETHI. | OJHOCTHIO
TpeOOBaHUSM.
copmMupoBaHa. Nnmeromumxcs COOTBETCTBYET
Nmeronmuxcs . .
Nwmeromuxcst . . | 3HaHWH, yMeHUH, | TpeOOBaAHUSM.
. . | 3HaHWH,  yMCHHI,
3HAHUW, YMCHHH, HaBBIKOB u | Nmeromuxcs
HaBBIKOB B IIEJIOM .
XapakTepucTH | HaBBHIKOB MOTHBAIIHH B | 3HAHHUIA,
JOCTaTOYHO  JJIst .
Ka chopMu- | HEIOCTATOYHO EeJIOM YMEHH,
pelieHus
POBAHHOCTH TUISE pelieHus JOCTaTOYHO  JIJIsl | HABBIKOB u
MPAKTUYECKHUX
KOMIIETEHIIUN | IPAKTHYECKHUX peleHus MOTHBAIlUK B
(mpodeccrnoHambHbBI .
(mpodeccronanb MPAKTHYECKUX MOJIHOM  Mepe
X) 3ajad, HO
HBIX) 3a/1ay. 5 (mpodeccuonans | 1OCTATOYHO ISt
Tpebyercst
Tpebyercs peby HBIX) 3a/ad, HO | pelIeHUs
JOTIOJTHUTEIbHAS
IIOBTOPHOE TpeOyercs CJIOKHBIX
MIPaKTUKA o
o0yuyeHne JOTIOTHATEIbHAS | IPAKTHYICCKHUX
OOJIBIIMHCTBY
IpaKkTHUKa o | (mpodeccronan
MPaKTUYECKHUX
HEKOTOPBIM BHBIX) 3a7a4.
3a/ad.
npodeccuoHaIbH
BIM 33/1a4aM.
YpoBeHb
chopmu- . . .
bop Huzknit Hwuxe cpennero Cpennuit Bricokuii
POBAHHOCTH
KOMIEeTeHIU
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