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1. OBIIAS XAPAKTEPUCTHKA PABOYEN ITIPOT'PAMMBbBI OBIIIEOBPA3OBATEJIBHON
JAUCHUIIVIMHBI OYIL07 «XUMMUS»

Mecto AU CHUILINHBI B CTPYKTYype OCHOBHOH npogeccHOHATbHOM
o0pa3oBaTeIbHOMIIPOTrPaMMbI

OOmeoOpa3zoBaTenbHas AUCUUIUIMHA «XUMHUS» H3y4aeTcss Ha 0a30BOM YpOBHE B
00m1e00pa3oBaTeIbHOM IHKIIE y4E€OHOTrO IIaHa OCHOBHOW Mpo(ecCHOHAIBHOW 00pa3oBaTeIbHOU
porpaMMbl  YKpynmHeHHbIX Tpynn crnennanbHocTed: 08.02.01CTponTeabcTBO M IKCITyaTAIHMsA
30AHUH U COOPY KEHUIA.

TpynoeMKoCTh TUCHMIUIMHBI «XHUMHUsD» Ha 0a30BOM YpPOBHE COCTaBIISIET 52 yaca, M3 KOTOPBIX
42g9aca — ©OaszoBeii Moaynb (4 pasmena) m 6 wacoB— mnpukinamHod wmoxynas (II pazmen),
BKJIIOUYAIOUTUHIIPAKTUKO-OPUEHTHPOBAHHOECOIEPKAHMEKOHKPETHONIPO HECCUMHIITNCIIEIUAIBHOCTH.

[lpuknagHoit Momaynp BKIOYAaeT oOauH pasgen. Pasgen 5 «Xumus B ObITy H
MIPOM3BOJICTBEHHONWICATEIIbBHOCTH YEJIOBEKa» pealn3yeTcsl JUIsl CIEUUalbHOCTH Ha Marepuaie
KEMCOB,CBA3aHHBIXCIKOJIOTHIECKONOE30TTaCHOCTHIOMOIIEHKOUIIOCIIEICTBUIOBITOBOMUTIPOU3BOICTBEH
HOMAEATEIbHOCTH,I00TPACTAMOYAYILIEUTTPOPECCHOHATBHOUAEATENILHOCTHOOYIatOIIIUXCSl.

[IepronoOyueHusIupacpeeIeHUenoceMecTpaMONpeaeIeToOpa3oBaTeIbHAsIOPraHu3alus
CaMOCTOSITEIBHO, €  Y4eToM  JIOTUKM  (OpPMHUpOBAHMSI  MPEIMETHBIX  PE3yJbTaTOB,
o0UIMXUITPO (PeccnOoHATBHBIXKOMITETEHITUH, MEXITPEAMETHBIXCBSI3EHCAP YT UMU AN CIIUTITMHAMHUOOIIIE00
pa3zoBaTEeNBHOTO HOOMIETTPO(HEeCCHOHATHHOTO ITUKIIOB YI€OHOTOTUIaHA.

Henuunianupyembiepe3yabTATbIOCBOCHUAIMCIUTIIHHBI
Henvu3agauuancMIINHbI

DopMUPOBAHUEYCTYICHTOBIPEACTABICHUSIOXUMUYECKONCOCTABIIAIONIEHECTECTBEHHO -
HayYHOMKapTUHBIMUPAKAKOCHOBBIIPUHATUSAPEIICHUIB)XKU3HEHHBIXUTTPOU3BOICTBEHHBIXCUTYALIHUSIX,0
TBETCTBEHHOT'O TIOBEJICHUS BIPUPOIHOM cpeje.

3agauuauCUMILUINHBI:

1) chopmMHPOBATHIIOHUMAHNE3AKOHOMEPHOCTEHITPOTEKAHUIXUMHUUECKUXITPOIIECCOBHUSIBICHHI
BOKpYXarolieicpeze, 1eJ0CTHOHAyYHOHKap THHBIMUPA, B3aUMOCBSI3UMB3aMO3aBICUMOCTHECTECTBE
HHBIXHAYK;

2) pa3BUTbYMEHHSICOCTABIATHGOPMYIIBIHEOPraHNISCKMXHOPraHUIeCKUXBEIIECTB, yPABHEHHUSX
MMUYECKUXPEAKIUI,00BICHATEUXCMBICIL, HHTEPIIPETUPOBATHPE3YIbTATBIXUMUYECKHXIKCIIEPUMEHTOB
,

3) chopMUPOBATEHABBIKUIIPOBEACHHUSPOCTEHITUXXUMUUECKUXIKCIICPUMEHTATbHBIXUCCIIEO
BaHUW ¢  coOmoJeHWMeM  TpaBwi  Oe3omacHOro  oOpalieHus € BelIeCTBAMU U
1a60paTOpHBIMOOOPYIOBAHUEM;

4) pa3BUTbYMEHHUSAUCIIONB30BAThUH(DOPMAIIMIOXUMHUECKOTOXapaKTepan3pa3inYHbIXUCTOYHHUK
OB;

5) chopmupoBaTh  YMEHHS  MPOTHO3MPOBATh  TMOCICACTBHS  CBOCH  JICSATEIBHOCTH |
XUMUYECKUXITPUPOIHBIX,0bITOBBIXUITPOU3BOICTBEHHBIXIIPOLIECCOB;

6) chopMupoBaTh MOHUMAaHHWE 3HAYMMOCTH  JOCTHKCHHH  XMMHYECKOH  Haykd |
TEXHOJOTUHISIPA3BUTHUS COLIMATILHON UIPOU3BOICTBEHHOH cdep.
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Koa u IL1aHupyeMblepe3yabTaThIOCBOECHUSI AN CIMIIIHHbBI
HAMMEHOBAHH

e

¢bopmupyembix Oowmme JAucuunjanHapHbie
KOMIIETEHIIM I
OKO1. ByacTuTpy10BOrOBOCIIMTAHUS: - IIP2:BnaneTbCUCTEMONXUMHYECKUX3HAHUI, KOTOPASIBKIIIOYAET:0CHOBOIIO
Bri6upats - TOTOBHOCTLKTPY/Y,0CO3HAHHUEIIEHHOCTUMACTED | JAraloIIHETIOHATHS(XUMHUECKUIAIEMEHT,aTOM,dIEKTPOHHAsI000109Ka
CIIOCOOBI CTBa, TPYAOJIIO0HE; aroma, s-, p-, d-DNeKTpoHHBIE ~ OpOWTamM ~ aTOMOB,  HOH,
PCIICHUA 33/1aT | . 1OoTOBHOCTHKAKTHBHOMIEATEILHOCTUTEXHOJIOT | MOJIEKYJIA, BAICHTHOCTh,IEKTPOO TPHIATENBHOCTh,CTENEHBOKUCIICHUS, XAMUY
Hpo?eCCHOHaﬂ HYECKON u COLMAJIBHOM | €CKAsCBA3b,MOJIb,MOJIIPHAIMACCA, MOJISIPHBIN0OBEM, yTIIEPOJHBINCKENET, PYHK
HHON HAIPaBJIEHHOCTH,CIIOCOOHOCTLMHUIIMUPOBATE,IJIa | IMOHATBHAS TPYIIA, PaJdKal, W30MEPHs, H30MEPHI, TOMOJOTHIECCKHUPSII,
ACATCILHOCTH | gypoBaTHHCAMOCTOSTEIBHOBBITIOIHATHTAKYIOIEATE | TOMOJIOTH, YIIJIEBOIOPOIBI, KHCJIOPOI- u a30TCo/IEpIKAIINe
HIPUMEHHTEIIBH | ppgocTh; COCIMHEHUS, 00O MUeCKUAKTHBHBICBEIICCTBA( YTIICBOIbI, )KUPHI,0€JTKH ),MOH
0 K pasJIf4HbIM | - HWHTEpECKpa3IuuHbIMchepaMIpoPecCHOHAb | OMEP,TOJIUMED,CTPYKTYPHOE3BEHO,BEICOKOMOJICKYIIIPHBIECOEAMHEHHS , KPUCT
KOHTEKCTaM

HONIEATENbHOCTH,
OByaieHHEeYHHBEPCATbHBIMUY4€0HBIMUTIO3HAB
aTeJbHBIMHU/IEICTBUSIMU:
2)0a30BbIeJIOrHYeCKHeIeHCTBHA.

- CaMOCTOSTEIIBHOGOPMYIUPOBATHUAKT yaITU3H
POBaTLIIPOOIEMY,pPacCCMaTPUBATLECBCECTOPOHHE;
- YCTaHaBIMBAThCYIIECCTBCHHBINIPU3HAKUINOCHO
BaHUSAIICPAaBHEHU S, KJIACCU (DUKAITUUHIO OO0 OIIICHUS;
- ONpeAeIAThICIHICATSIBHOCTH,3a1aBaThIIapam
CTPBIMKPUTEPUUUXIOCTHKCHUS;

- BBISBJIATE3aKOHOMEPHOCTHHIIPOTHBOPEUHABPACC
MaTPHUBAEMBIX SIBJICHUSX;

- BHOCHUTHKOPPEKTUBBIBACITEILHOCTD,0IICHUBAT
bCOOTBETCTBUEPE3YIHTATOBIIEISIM,O1ICHUBATHPUCK
HIOCIEICTBUHIESTEIbHOCTH;

aJ'IJ'II/I‘IeCKaHpeH_IeTKa,TI/IHBIXI/IMI/ILICCKI/IXPeaKHHfI(OKHCHHTCHLHO -

BOCCTAaHOBHTCJIBHBIC, 9K30-U OHAOTEPMHUYCCKHC, pE€aKknuu HMOHHOTI'O
06MeHa),paCTBOp, OJICKTPOJIMTEIL, HCOJICKTPOJIMTHI, SJICKTPOJHUTHYCCKAasA
JucconuanuAa,0KuCIUTCIIb, BOCCTAaHOBHTCIIb, CKOpPOCTb XHUMHYECKOH

peakuuu,
XHUMHYECKOEPABHOBECHE), TEOPUUHU3AKOHBI(TEOPUIXUMUIECKOTOCTPOCHUSOPT
aHnyeckuxseuectBA.M.byTiepoBa, TeOpUA3IEKTPOIUTUYECKO N TUCCOLIMALII
u, nepuoamueckuii 3akoH JI.JMI. MenpeneeBa, 3aKOH COXPaHEHHSIMACCHI),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN S3bIK XUMUH, (HaKTOIOTHUECKHECBEICHUS
0 CBOICTBAX, COCTaBe, MOJTyYeHU U u 6e3o1acHoM
HCIIOJIb30BAHNHMBAXKHEHIIINXHEOPraHUYECKUXNOPraHMUeCKUXBEIIECTBBOBITYH
MIPAKTUYECKOUIESITENBHOCTH YEJIOBEKA;

- [IP3:yMeTbBBISABIASATEXapAKTEPHBICTIPU3HAKUUB3AaUMOCBA3bU3YUCHHBIXTOHS
TUM, TPUMEHATH COOTBETCTBYIOIIWE MOHATHS IIPU ONUCAHUU CTPOCHUS
HMCBOMCTBHEOPraHUUECKUXUOPTaHNYECKUXBEIECTBUUXIIPEBPALLICHU ; BBISBIIS
ThB3aUMOCBSI3bXUMUYECKUX3HAHUMCITOHATUAMUUIIPEICTABIEHUSIMUIPYTUXEC
TECTBEHHOHAYYHBIX NPEJIMETOB;




- pa3BUBAaTb KpCaTuBHOC MBIIIJICHUEC npu
peﬂleHI/II/I)KI/I3HCHHbIXHp06JI€M
0)0a3oBbleHCCIeN0BaTEIbCKHENEHCTBHS:

- BJIAACTH HaBbIKaMH yqe6H0-

MCCIIEI0BATENIbCKOMHUITPOECKTHOUICSI TEIHHOCTH, HAB
bIKAMUpa3peLeHUApooIIeM;

- BBISBJIATEIIPUYHHHO-
CIICZICTBEHHBICCBS3UNAKTYAIN3UPOBATh  3a/1ady,
BBIJIBUTATh THIIOTE3Y
eepelIeH s, HaX0IUThapT yMEHTHI I I0KA3aTeIbCT
BaCBOMXYTBEPIKACHUH,3a/1aBaThIIapaMeTPBIN
KPUTEPUHUPEIICHUS;

- aHAJIM3UPOBATHIIONYYCHHBICBXOICPEIICHU3a 1A
YHPE3YAbTATHL,KPUTHUIECCKUOIIEHUBATHUXIOCTOBED
HOCTB,IIPOTHO3MPOBATEN3MEHEHHEBHOBBIXYCIIOBHS
X;

- YMETh TEPEHOCHTh 3HAHHS B IO3HABATEIbHYIO
UIPAKTHYECKYI000IaCTH)KU3HEACATEILHOCTH;

- YMETBUHTEIPHUPOBATH3HAHUAN3PA3HBIXIIPEIMET
HBIX 00J1acTel;

- BBLIBUTaTHbHOBBICHJICH,IPEATIaraTbOpUrHHAIb
HBICTIOAXOIBIN PEIICHUS;

- CHOCOOHOCTP  HMX  HCIIOJIB30BAHUS
BIIO3HABATEILHOMHMCOLMATIBHOMIIPAKTHKE

- 1IP4:ymeTpuCII0JIb30BaThHAUMEHOBAHUSIXUMHUECKUXCOCTMHEHUNMEKTY
HapOJIHOI0COI3aTEOPETUYECKONUITPUKIIATHOUXUMUUUTPUBUAIIBHBIE
Ha3BaHUS Ba)KHEUIINX BEIIECTB (aTusneH, allETUJICH,
rHnepuH, PeHo1, PopMaltbIeT U/, YKCYCHASIKUCIIOTa, TITU I H, yTapHBIATa3,yTIIe
KUCJIBIM  ra3, aMMHaK, Tali€Has  M3BECThb, HEramieHass  U3BECTb,
MUTHEBASICOIAUIPYTUX ),COCTABIATH(POPMYIBIHEOPTaHUUECKUXUOPTAHUYECKHI
XBEIIECTB, YPAaBHEHUAXUMUYECKUXPEAKITUN,00bSICHATEUXCMBICIT;TOATBEPIK 12
ThXapaKTEPHBIEXUMUYECKUECBONCTBABEIIECTBCOOTBETCTBYIOIIMMHU
SKCIEPUMEHTAMHU M 3aMHUCSIMU YPABHEHUN XUMUYECKUXPEAKIINI;

- IIP5:ymeTpycTaHaBIMBaTBIIPUHAIEKHOCTBU3YYEHHBIXHEOPIraHUYECKUXHO
praHMYECKHMX  BEIIECTB K  OMNPEIEIEHHBIM  KjlaccaM W TpyInam
COEIMHEHN I, XapaKTEPU30BATbUXCOCTABUBAXKHENITNECBOMCTBA;0NPEICIATHB
UIBIXUMAYECKUX  CBsi3ed  (KOBAJICHTHAs, HMOHHAs,  METaJUTHYecKas,
BOJIOPOIHAS ), TUTIBI KPUCTAJUTMYECKUX PEIIECTOK BEIIECTB; KIACCU(DUITPOBATH
XUMHYECKUEPEAKIINH;

- IIpl:chopmupoBaThpeicTaBICHUS :0XUMUYECKOUCOCTABIISIOMICHECTECTB
€HHOHAaYYHONKapTUHBIMUPA,POJTMXUMHUNBIIO3HAHUUABICHUINTIPUPO b1, BHopM
MPOBAHUUMBIIIICHUSIUKYIbTYPBUTTYHOCTH, €D yHKIIMOHAIBHO

TPAaMOTHOCTH, HEOOXOJAMMOW JUIsi  peUIeHUsT TNPAKTUYECKUX3amad M
9KOJIOTUYECKH  OOOCHOBAHHOTO  OTHOIIEHUS K  CBOEMY  370pPOBBIO
UTIPUPOTHOMCpEIE;

- TIP7:ymMeTbnpoBOAUTHPACUETHIIOXUMUYECKUM(DOPMYIIaMUYPAaBHEHUSAMXUM
MYECKUXPEAKIUICUCTIONB30BaHNEM (PU3UUECKUXBEIINYNH,XapaAKTEPU3YIOIINX
BelIECTBa c KOJIMYECTBEHHOM CTOPOHBI: MAacChl,
00beMa(HOpPMAaIIbHBICYCIIOBUSA )ra30B,KOJIMYECTBABEIECTBA; ICTIOIB30BATHCUC
TEMHBIEXUMUYECKHE3HAHUS IS T PUHATHSIPEIICHUMBKOHKPETHBIX)KM3HEHHBIX
CUTYaIUsIX,CBSI3aHHBIXCBEIIECTBAMUUUXIIPUMEHEHUEM

OKO02.
Hcnonn3oBarh
COBPEMEHHbBIE
CpEelICTBANONC
Ka,

Bo6/1acTHIIEHHOCTHHAYYHOT OIIO3HAHMSI S

- chOpMHUPOBAHHOCTh
MHUPOBO33PEHHSI,COOTBETCTBYIOIIETOCOBPE

MEHHOMYYPOBHIOPa3BUTUSHAYKUHUOOIIECTBEHHOMIT

PaKTHKH,0CHOBAaHHOTOHA/IUAIOTeKYIIBTY],

[TP8:ymMeThIIIIaHNPOBATHUBBITIOIHATEXUMUYECKHMHAKCIIEpUMEHT(ITPEBpAILEHU
A0pPraHN4eCKNXBEUIECTBIIPUHAIPEBAaHUM,IIOJyYEHUEITUIIEHA U U3YyUCHHUE €T0
CBOIICTB, KaueCTBEHHbIE peakuuu Ha
QJIbJIETUIbI, KpaxMaJl, YKCYCHYIOKHCIIOTY; IeHaTypalusa0eIKOBIpUHAT PEBAHU T
,JIBETHBIEPEAKIINNOEITIKOB;IIPOBOJUTHPEAKIIMUHOHHOTO0OMEHa,




aHamm3a
MHTEPIpETaNN
uHpOpMAIUU U
WHGOPMAITMOHH
bI€ TEXHOJIOTHH
IS
BBITIOJTHEHUS
3amad
npodeccuoHab
HOM
JEeSATEIbHOCTH

CIOCOOCTBYIOIIETOOCO3HAHUIOCBOCTOMECTABIIOJIHK
YABTYPHOMMHMUDE;
- COBEPIIECHCTBOBAHUE SI3bIKOBOM 51
YUTATENbCKOMUKYIIBTYpPBI Kak cpeacrBa
BSaI/IMO[[eI\/JICTBI/IFI MCXKIAYJIIOAbMHHU IMO3HAHHWA MUPA,
- OCO3HAHUELEHHOCTUHAYYHONAEITEIBHOCTHA,IOTO
BHOCTBOCYIIECTBIATHIIPOCKTHYIOUUCCIIEIOBATEIHC
Kyro

ACATCIIBHOCTbMHANBHUYaJIbHOU BI'PYIIIIC,
OBJajieHUeyHUBEPCATbHBIMUY4Y€eOHBIMHIIO3HAB
aTeﬂbelMHHeﬁCTBHﬂMH:
B)padoracundopmanueii:
- BIAJCTh HaBbIKAMHU TMOJIy4€HUS HHPOpMAIUU
M3UCTOYHUKOBPA3ZHBIXTUIIOB,CAMOCTOSTEIIHHOOCYIIT

eCTBJISITH ~ TIOWCK, aHAJINW3, CHCTEMAaTH3aIlHI0
WUHTEPIPETANNI0 HHPOPMALIUU PA3TMIHBIX BHIIOB
ndopMIpecTaBICHUS;

- C037aBaThTEKCTHIBPA3INIHBIX(hOPMATAXCYIETOM
Ha3HAYCHHUSAUH(OOPMAITUUUTICTICBOHAY TUTOPUH,BHIO
UPAONTUMATBHYIO(QOPMYIPEACTABICHUN
BH3YyaIU3aIiH;

- OIICHUBATHJIOCTOBEPHOCTH,JIETHTUMHOCTHHH(DO
pMaIliu,eecoO0TBETCTBHETIPABOBEIMUMOPAITBHO-
ATHYECKUMHOPMaM;

- HCIOJIb30BaThCPEICTBAMH(DOPMAIIMOHHBIXUKOM
MYHHUKAaIMOHHBIXTEXHOJIOT HMBPEIICHUMKOTHUTUBH

bIX, KOMMYHUKATHBHBIX
I/IOpFaHI/I3aI_[I/IOHHBIX38.,H8.‘{CCO6J'II-OI[CHI/ICMTpC6OB
aHUM OPTOHOMMUKHU, TCXHHUKH

0€30I1aCHOCTH,I'MTHEeHbI, pecypcocOepeKeHn s, IpaB
OBBIXUATHYECKMXHOPM,HOPMHUH(OPMALIMOHHO0e3
OTIaCHOCTH;

- BIaJIeTh ~ HaBBIKAMM  pACIO3HABaHUS U
3alIUThIMH(pOpMaIK, HH(opMaIMOHHOOe3011a

OTIpE/IENATh CPeAy BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU HA CyIb(aT-
,KapOOHaT-UXJIOPH/I-
AQHUOHBI,HAKaTHOHAMMOHHMSI;pelIaTb3KCIIEpUMEHTANIbHbIE3aaunnoremMam' Me
tajuibl"'n" Hemerasibl")BCOOTBETCTBUUCIIPABUIIAMUTEXHUKUOE30TACHOCTUIIP
noOpallleHUUCBEIeCTBaMH U J1a00paTOpHBIM 000pYI0BAaHUEM; IIPEJICTABIIATh
Pe3yJIbTaTBIXUMUYECKOTO JKCIEpUMEHTa B (opMe 3anucu ypaBHEHHUM
COOTBETCTBYIOIUXPEAKIIMHU(POPMYITHPOBATHBBIBOIBIHA0CHOBEATUXPE3YIIbTA
TOB;

- [1P9: yMeTh aHamM3MpPOBATh XUMHUYECKYIO MH(OPMAIUIO, TOJTYyIaeMyl0 W3
Pa3HBIXUCTOYHUKOB(CpEICTBMAcCOBOHNHpOopMaLnu,ceTbIHTepHETUIPYTHE);
- [IP6:
BJIa/1€ThOCHOBHBIMUMETOJAMUHAYYHOTOTIO3HAHUSBEIIECTBUXUMUYECKUXSIBIIE
HUH(Ha0IOCHIE, N3MEPEHNE,IKCIIEPUMEHT,MOICIIUPOBAHNE);

- I1P7:
YMETBIIPOBOAUTHPACUETHINIOXUMHUYECKUM(POPMYTaMUYypaBHEHUIMXUMUYECKH
XpeaKIUICHUCIIONb30BaHHEM (PU3NUECKUXBEINUNH, XapaKTEPU3yIOIIUX
BElIECTBa c KOJIMYECTBEHHON CTOPOHBI: Macchl,
00beMa(HOPMaTbHBICYCIIOBHS )Ta30B, KOJIMYECTBABEIICCTBA; UCITOIB30BATHCHC
TE€MHBIEXUMUYECKHE3HAHUS IS PUHATHSIPEIICHUMBKOHKPETHBIX)KM3HEHHBIX
CUTYaIUsIX,CBSI3aHHBIXCBEIIECTBAMUUUXIIPUMEHEHUEM




CHOCTH




JINIHOCTH,

OKO04.

D¢ dexTuBHO
B3aHMOJICHCTBO
BaTh U
paboTtath B
KOJUICKTHBE H
KOMaH/Ie

- T'OTOBHOCTbH K CaMOpa3BUTHIO,

CaMOCTOSITEIbBHOCTUHCAMOOTIPEAETICHUIO;
-OBJIA/ICHHE HaBBbIKaMU yueOHo-
HCCIIEI0BATENBCKOM,TPOCKTHON ¥ COI[MAJIbHOM
NeSITeNIbHOCTH;

OsBnanenue YHHMBEpPCAJIbHbIMH
KOMMYHUKATHBHBIMUIEHCTBUAMM:
0)coBMeCTHASAAEATEILHOCTD.

- TIOHMMaTh W UCIOJB30BaTh MPEUMYIIECTBA
KOMaHTHOWHUUHINBUAYaIbHONPAOOTHI;
-IPUHUMATHIEINCOBMECTHOWICSTEILHOCTH,
OpPraHU30BBIBATBUKOOPIMHUPOBATHICHCTBUSIIO
€¢ IOCTHMIKCHHUIO: COCTaB/IATh INIaH JICHCTBHIA,
pacnpenensaTbpoIuCcy4eTOMMHEHUHYYaCTHUKOB
00CYX1aTbpe3yIbTaTHICOBMECTHONPAOOTHI,

- KOOPAMHUPOBATb U BBINOJHATH pPadOTy B

YCIIOBUAX pEalIbHOIO, BHPTYAJIbHOTO u
KOM6I/IHI/IpOBaHHOFOB3aHMOHCﬁCTBHH;
-  OCYHECTBJIATH IIO3UTHUBHOEC CTPATCTUYCCKOC

MOBEACHUEBPARTUYHBIXCUTYALUSIX, TIPOSBIISATH
TBOPYECTBOMBOOOPaKCHHUE, OB ThUHUIIMATUBHBIM
OByajeHHEeYHHBEPCATbHBIMHPETYJIATHBHBIMH
JefCTBUSIMH:

I')IPUHSATHECeOANIPYT NXTI0/Iei:
-IIPUHAMATHEMOTHUBBIUAPTYMEHTHIIP YT UXITIOACH
MIpUaHau3ePe3yabTaTOBICATEIHLHOCTH;
-TIPU3HABATHCBOCTIPABOUIIPABOIP YT UXITIOICH
HAOIIHNOKH;
-pa3BUBaTHCIIOCOOHOCTHIIOHUMATEMUPC
MO3UIUUAPYTOTOUYETIOBEKA,;

-11P8: yMETh [JIAHUPOBATh u BBINOJIHATH
XUMUYECKAN DKCIIEPUMEHT
(mpeBpallleHHsT OPraHWYECKUX BELIECTB IPU HArpeBaHUM, IOJyYEHHE
ITUJICHAaUN3Y4EHUEETOCBONCTB,Ka4eCTBEHHBIEPEAKIIMNHAAIbACT U/IbI,
KPaxMaJ,yKCYCHYIO KHUCIIOTY;I€HAaTypauusa0eIKoB IIPU HAarpeBaHUH,
IBETHbIE pEaKUMH OCJIKOB; MPOBOJUTH pPEAKIMH MOHHOTO OOMEHa,
OTIPENENAThCPEYBOIHBIXPACTBOPOB,KaueCTBEHHbIEpEaKIIMNHACYIb(aT-,
KapOoHaT- M  XJIOPUA-aHUOHBI, Ha  KaTMOH AaMMOHHSA;  pellaTh
JKCIIepUMeHTaIbHbIe3anaunnoremam " Metamnsl "'u"Hemerannsr")B
COOTBETCTBUUCIPABUIAMUTEXHUKNOE30TaCHOCTUIIPHOOpAIIEHUNC
BELIECTBAMUMIIA00pAaTOPHBIMOOOPYI0BAHUEM;ITPEICTABIATHPE3YIbTATHI
XMMHYECKOT0 IKCIIEPUMEHTA B (JOPME3aNNCHYPaBHEHUIICOOTBETCTBYIOIIUX

peakuuiinopMyIupoBaTbBBIBOIBIHA0CHOBEITUXPE3YIbTATOB




OKO7. Bo00/1acTHIK0JI0TrH4€CKOTOBOCTIUTAHUSA S -[TP1:copmupoBaTh TpEACTABICHUS: O XUMHUYECKOW  COCTaBISIOLICH
CopeiicTBoBatTh | -C(hOPMHPOBAHHOCTHIKOJIOTUYECKOUKYITBTYPHI, €CTECTBEHHOHAYYHOUKAPTUHBIMUPA, POJTUXUMUUBIIO3HAHUUSIBJICHU I
COXpaHEHUIO TMOHUMAHHUEBIIUSIHUSACOIIHAIBHO -9 KOHOMUYECKUX npupoasl, B (GOPMUPOBAHMHM MBIIIJICHUS U KYJIbBTYPhl JIMYHOCTH, €€
OKpYXKarolen MpOIECCOB  HA  COCTOSHHE  NPHUPOJHOH | | (YyHKIMOHAIHHOUTPAMOTHOCTH,HE00X0AMMOUIAPEIICHUSTPAKTHYECKUX
Cpelbl, COLIMANBHOW  Cpeapl, OCO3HAHHWE TJIOOAIBHOTO | 32IAYMIKOJIOTHIECKHOO0CHOBAHHOT OO THOIIIEHUSIKCBOEMY3I0POBBIOH
pecypcocOepex | XapakTepa’KoJOTHIECKUXITPOOIIeMm; MIPUPOTHOMCpEIE;
€HUIO, -IUTAHUPOBAHUEHOCYILECTBIICHUEICHCTBUIB -IIP10:
YMETbCOOJII0IaThIIPABUIIAIKOJIOI HUECKULIETIECO00Pa3HOTOTIOBEICHUSB

MPUMEHSATH OKpYXarolencpeIcHa0 CHOBE3HAHUSIIEIIEH OBITYUTPYIOBOMACSITEIILHOCTUBIIEISIXCOXPAHEHUSICBOCTO3IOPOBBSIH
3HAHUSI00 YCTOMYHMBOTOPAa3BUTHIYEIOBEYECTBA; OKPYXKaIOLEUTTPUPOTHONCPEABL; YIUTHIBATHOIACHOCTHBO3ACCTBUSHA
W3MEHEHUHU aKTUBHOE HETNPUITHE JEHUCTBHH, NPUHOCAIINX | )KUBBICOPTaHU3MBIOTIPE/IEIICHHBIXBEIECTB, TOHUMAsICMBICIITIOKA3aTeIs
KJIMMara, BpEIOKpYXaroIencpeae; MPEAETbHOUIOMTYCTUMOMKOHIIEHTPALIMHT
TIPUHIIATIBI - yMEHHE TPOTHO3UPOBATh HEOIATONPUSTHHIC
OepexIIMBOTO 9KOJIOTUUECKHUETIOCTIEACTBUSATIPEAITPHHIMAEMBIX
MPOU3BOJCTBA, | ACUCTBHI,IPEIOTBPAIIATHUX;
3¢ HeKTUBHO - paciimpermne OTIbITA e TETHHOCTH
JNEHUCTBOBATBB | DKOJIOTMYECKOMHAIIPABIECHHOCTH;
Ype3BhIYANHBIX | -OBJa/ICHUEHABbIKAMUY4eOHO-
CUTYalUsIX HCCIIEI0BATENBCKOM, IPOEKTHONU COTUATTBHOM

NEeSATENbHOCTH;

IIpo¢deccuoHaIbHBICKOMIIETCHIIUT
08.02.01 IK 3.5. O6ecnieunBaTh cOOI0OIeHUE TPEOOBAHUI -cOpMUPOBAHHOCTh 3HAHHI O MECTE€ W POJU XUMHUU B CHCTEMEHAy4YHOTO
TIK3.5 OXpaHbl Tpy1a, 6€301aCHOCTUKU3HEESTEIbHOCTH U 3HAHUS; (G YHKIIMOHATBLHOM rPamMOTHOCTHU qeJIoBeKa

BaILIUTY OKPYXAIOLIEH Cpebl IPU BBIIIOJHEHUN JUIApEIIeHUSKU3HEHHBIXTPOGIEM;

CTPOMTEILHOTMOHTKHDIX, B TOM HICIC OTACTORHBIX npuoOOpeTeHNEe OMbITa MPUMEHEHHs] OCHOBHBIX METOJOB HAY4YHOTO

paboT, peMOHTHKIX paboT 1 pabor no MO3HAHMS, HCIIOJIb3YEMBbIX B XUMUU: HAOIIOICHUS u

[PEKOHCTPYKIIMH U DKCILTyaTalliyd CTPOUTEITBHBIX
00BEKTOB.

OIMCAHUSKUBBIXCUCTEM,ITPOLECCOBH SIBJICHUI;0praHu3alliii
IIPOBEJICHUS] XMMUYECKOTO IKCIIEPUMEHTA, BBIJBUKEHUS TUIIOTES,
BBISIBJICHUS 3aBUCUMOCTH MEXKTY
UCCJIeTyeMbIMUBEINUYNHAMU,00bSICHEHHSIOTYI€HHBIXPE3YIbTATOBU
(bopMyTUPOBAHUSIBBIBOJOBCHUCIIONF30BAHUEMHAYYHBIX TTOHATUN, TEOPHITH




3aKOHOB
c(OpPMHUPOBAHHOCTHYMEHUSATIPUMEHITHIIOTYYCHHBIC3HAHUSUII0 ObSICHEHUS
XUMHYECKUX TPOIECCOB U SBICHUH, UIATIPUHATHS MPAKTUICCKUX PEIICHUI
B [IOBCE/IHEBHOM JKU3HU CLIEIbI0 00ecrieueHus1 O€3011aCHOCTH CBOETO
3I0POBBSA U 3/I0POBBSIOKPYKAIOIIUX JIFO/IEH, COOIIOIEHUS 3J0pOBOTO 00pasa
JKU3HU,HOPM I'PaMOTHOTO TOBEJACHUS B OKPYXKAIOUIEH IPUPOJIHON CPEIE;
MOHUMAHHEHE00X0 IMMOCTHHCIIOb30BAHUSTOCTHKEHUH COBPEMEHHOMN
XUMHH ¥ OMOTEXHOJIOTUH JIJISl pallMOHATILHOTO MPUPOIOTIOIE30BAHUS
-pelaThIKCIepUMeHTalIbHbIe3a1auuioTeMam "MeTaisl "'
"HemeTtaisl" )BCOOTBETCTBUUCTIPABUIIAMUTEXHUKNOE30TIaCHOCTUIIPU
00pallleHUHCBEIECTBAaMUIIIA00paTOPHBIMOOOPYA0BAHUEM;[TPE/ICTABIATh
Pe3YIIbTaTBIXUMUYIECKOT03KCTIEpUMEHTaB(OpMe3amuCuypaBHEHU N
COOTBETCTBYIOIIUXPEAKITMHH(POPMYITHPOBATHBBIBOIBIHA0CHOBEITHX
pe3ynbTaToB
- YMETBUCTIOB30BaAThHAMMEHOBAHUSIXHMHUYICCKUXCOCTHHEHU I
MEKTyHAPOJHOTOCO03aTEOPETUUECKONUTTPUKIATHO MXUMUNH
TpUBHAJIbHbIEHA3BAaHUIBAXXKHEUIIIMXBEIIECTB(ITHIICH,alleTUIICH, ITIULIEPHUH,
benon,hopManbaeru, yKkCyCHasKUCI0Ta, [JIUIIUH, yTapHbINTa3,

MATHEBASICOTAN IPYTUX)

VIJACKUCTBI  Ta3, aMMHaK, ramieHas W3BeCTh, HEraiieHass H3BeCTb,
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2. CTPYKTYPAI/ICOI[EP}KAHI/IEOBH_[EOBPA30BATEJII>HOFII[HCHPIHJIHHI>I
«XHUMMUS»

O0beMan CUMIIMHBIMBH/IBIY4e0H0IpadoThI

Bua yueOHo# padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHON MPOrpaMMbl JIMCHHUIIHHBI 52
BT.Y.

OcHoBHOe cofep:KkaHue 48
BT. 4.

Teoperudeckoe o0ydeHHE 32
[IpakTueckue 3aHATHS 16
CamocrositensHas paboTa 4
IIpodeccuonanbHo- 5
OpPHEHTHPOBaHHOecoAepPKaHNe(CoAePKAHUETIPUKIATHOTOMOAY.JI

1)

BT. U.:

Teopernueckoe oOydeHHE 2
[IpakTueckue 3aHATHS 4
IIpomexyTouHas aTrecTanus (3a4er) 2

CamocrosiTesibHas padoTa 00y4yauerocs 4




TeMaaneCKnif[rma}mcouepmanneuncunnnnnbl

HaumenoBanue Coaep:xkaHue yue0HOro MaTepuasa (0CHOBHOE U NMPodeccHoOHATBLHO- 06 dopmupyemble
. HEMYACOB
pa3aesioBUTEM OPUEHTHPOBAHHOE),J 1a00PATOPHBIEUTIPAKTHYECKHE3AHITUSI, IPUKJIATHOIMO KOMMETEeHI[HH
AYyJIb
1 2 3 4
OcHoBHOecCOIepKaHUE 52
Pazneal.OcHoBbICTpOEHUSIBEIIECTBA 6
Temal.l. OcHOBHOeCO/IepKaHHe 4 OKO1
CrpoenuneatoMoB
XUMHIUECKIX TeoperuueckoeodyueHue 2
3JIEMEHTOBHU
MIPUPOIAXU . .
. CoBpemeHnHassMoienbcTpoeHusiaToMa. CHUMBOJINYECKUHA3BIKXUMU U . X UMAYECKUMAIIEMEHT. DJIEKTPOHHAs
MUYECKONCB
koHburypanus aroma. Knaccudukaius XAMHYECKHX 3JIeMEHTOB (s-, P-, d-smementsi).BanenTtHbie
31 .
ANEeKTpOHBI.  BajeHTHOCTh. DNeKTpoHHas MpUPOJAa XUMUYECKOM  CBSI3M. 2
DNeKTPOOTPULIATENBHOCTh. BUIIBI XMMHUYECKO# CBsI3U (KOBaJIeHTHAs, MOHHAs, MeTaJuIn4yecKas,
BOJIOPOJIHAS) M1 CIIOCOOBI €e 00pa3oBaHUs
IpakTuyecknesansaTusi Nel 2
Pemienue3ananuii Ha HMCMHOJIb30BAHME XUMHUYECKOW CUMBOJMKH M Ha3BaHUU COCIUHEHUH IO
HOMEHKJIaTYpeMeX yHapOJHOT0COI03aTe0PETUYECKOMUITPUKIIAAHO HXUMUUU TPUBHAIBHBIX
Ha3BaHUUIJISICOCTABICHUIXUMUYECKUX(DOPMYIIBYXaTOMHBIXCOETMHEHUI(OKCHUIOB, CYIb(DUIOB,
TUAPUAOBUT.IIL. )UAPYTUXHEOPTAaHUUECKUXCOCAMHEHUMOTACTbHBIXKIIACCOB. 2
[IpakTHyeckne3aiaHus I HAyCTaHOBICHUECBA3UMEKTYCTPOCHUEMATOMOBXUMUYECKUXIIEMEHTOBU
MePUOTUIECKUMH3MEHEHIEMCBOHCTBXUMHUUYECKUXAIIEMEHTOBUMXCOETMHEHUHBCOOTBETCTBUUC
nosioxkenneMI lepruoIn4ecKoiCuCTEMBI.
Temal.2. OcHoBHOecoIepKaHNE 2 OKO1
[Tepuonnueckuii OKO02
3aKOHHTabMHNa IIpakTnyecknesansaTus 2
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JA.N.MenneneeBa

[TepuonnueckascucreMaxumuueckuxaneMeHToB/[. 1. MenieneeBa. DU3n4ECKUINCMBICIT
[lepuoanueckorozakona/l.l1.MeneneeBa.3akoHOMEPHOCTUM3MEHEHUACBONCTBXUMUYECKUX

3JIEMCHTOB, 06pa3yeMI)1x HMU IIPOCTHIX U CIIOKHBIX BEIIECCTB B COOTBECTCTBUU C
noJiokeHueMxumuueckoroanemenrasllepuonueckoiicucreme. MupoBo33peHUECKOEMHAYYHOE3HAUEHU e
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE
HOBBIXXUMHWYCCKUXDIICMEHTOB.

Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJAHUI HA XapaKTEPU3ALNIO

XI/IMI/ILIGCKI/IXBJ'[CMCHTOB«MCT&J’IJ’II/I‘ICCKI/IC/HeMeTaHHHHGCKHGCBOﬁCTBa,SJ'IeKTpOOTpI/IIIaTCJ'H)HO CTBXUMHNYC
CKHUX

9JIEMCHTOBBCOOTBCTCTBUHCHUX
3J'IGKTpOHHBIMCTpOeHI/IeMI/IHOJ'IO)KCHI/IGMBl'IepI/IO)II/IqeCKOﬁCI/ICTGMGXI/IMI/I‘IGCKI/IXSJ’IGMeHTOB JII/I

MenneneeBa»

Paszpen2.Xumuyecknepeakuun

Tema 2.1.
THUDBIXUMUYECK
HUXpeaKIni

OcHoBHOecO/Iep:KaHUE

Teopernyeckoeo0yueHue

KiaccudukanusauTHIbIXuMUYECKUXPEaKIMICydacTHEMHEO pranndeckuxpeniecTB. CocTaBieHueypaB
HEHHUM peaKInil COeTUHEHNUS, Pa3I0KEeHUsI, 3aMEIICHHS, 0OMEHa, B T.4. PEaKIIUi
TOPEHHUSI,0KUCIICHUSI-BOCCTAHOBIICHHUS.

VYpaBHEHHUs OKUCIICHHS-BOCCTaHOBJICHHs. CTeneHb okuciaeHuss. OKUCIUTEIb U
BOCCTaHOBUTEIb.COCTABJICHUE U YPABHUBAHNUE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
METOJIOM 3JIeKTpOHHOT00aanca. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMK B TIPUPOJIC,
MIPOM3BOJICTBEHHBIX MPOIIECCaX MKU3HEACITSIBHOCTHOPTaHU3MOB

IMpakTuyeckuedanaTus Ne2

KonanuectBenuble oTHOmEHUS B XuUMHUH. OCHOBHBIE KOJHMYECTBCHHBIC 3aKOHBI B XUMHH H pacyYCThL
HOypaBHeHI/ISIMXI/IMI/I‘{eCKI/IXpeaKLII/Iﬁ.MOHLK&KC,Z[I/IHI/ILIEIKO.]'II/ILICCTBaBCH_IeCTBa.MOJ'IHpHaHMaCCB..3aKOHBI
COXpPAaHCHUSA MACChl U DHEPTHUHU. 3akoH ABora):[po. MOHﬂpHHﬁ 00beM Ta30B. OTHOCUTEIBLHASIIIIOTHOCTh
ra3oB. Pacuetsl 8(Y) YpaBHCHUAM XUMHUYCCKUX peaKLII/Iﬁ C HUCIIOJIB30BaAHHUEM MaccChbI,
O6’LeMa(HOpMaJIBHBIeyCJ'IOBI/IH)F a30B, KOJIMYCCTBABCUICCTBA

OKOl1
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Tema OcHoBHOecoIep:kaHNE OKO1
2.2.25eKTpoIuTHY OK04
ecKast TeopeTnueckoeodyuenue
JCCOLMaIus .
o Teopusanexkrponutuueckoucconuanuu. IoHbl. ek TpoauThl, HEAIEKTPOJIUThL. PeakinnnoHHoro
HMOHHBINA 0OMEH
obmena.CocTaBieHUEPEaAKIIUUMOHHOTO0OMEHATYTEMCOCTABIICHUANXITOTHBIXUCOKPAIICHHBIXHOHHBIXYPa
BHeHU . KHCTTOTHO-0CHOBHBIEPEAKITUH. 33 /TAHUSTHACOCTABIICHUEMOHHBIXPEAKITH I
IIpakTnueckoe 3ansiTus Ne3
[IpakTnueckasgpadoTa’“TUNBIXUMUYECKUXPEAKIIHMI .
HccnenoBanneTnoB(1ococTaBynKOINUYECTBYHCXOAHBIXHOOPA3YIOIINXCABEIECTB ) HIIPU3HAKOBXUMUYEC
Kkux peakuuid. [IpoBenenune peakunii HOHHOTO 0OOMEHa, ONPEIEIEHHE CPE/Ibl BOTHBIXPACTBOPOB.3aJaHUS
HAaCOCTaBJICHHEHOHHBIXPEAKIINIA
Pa3znen3. CTpoeHUenCcBOiCTBAHEOPTaHNYECKNXBEIECTB
Tema OcHoBHOecO/1ep:KaHUE OKO1
3.1.Knaccudukanm OKO02
q Teopernyeckoeo0yueHue
08.02.01
I1K3.5

HOMCHKJIATYpa U
CTPOCHHHU
HCOPraHU4CCKUX
BCIICCTB

[Ipenmer Heopranuueckoit xumuu. Knaccudukanus Heopranuueckux Bemiects. [Ipocteie u
cioxHbleBerecTBa. OCHOBHBICKIIACCHICIOKHBIXBEIECTB(OKCHIBL, I APOKCH/IBI, KUCIIOTHI,cOJN ). B3aumoc
BSI3bHEOPTaHUYECKUX BEIECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucramiueckue u
amopdHbIeBemecTBa. TUIBIKPUCTAIITNIECKUX
pelieTok(aToOMHAas,MOJIEKYJIIpHAs, HOHHAS, METaNTNYeCKast).

3aBUCHUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMUECKOM PEIIeTKH.
3aBHUCHUMOCTHXUMHYECKONAKTUBHOCTUBEIECTBOTBUIAXUMUYECKONCBAZMUTUIIAKPUCTAIUTHUECKONPEILIETK
u. I IprunHpIMHOT000pa3nsBEIECTB

IIpakTnuyecknesansaTus Ne 4
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HomenknarypaneopraHU4eCKHXBEIIECTB: HA3BAHUEBEIECTBANCX O ITH3UXXUMIUECKOH (DO PMYITBIMIIHAC
OCTaBJICHUEXUMUYECKONPOPMYITBINCXOITU3HA3BAHUIBEIIICCTBATIOM K TYHAPO THO T
(MIOTTAK)unutpuBrUaIbHOMHOMEHKIIATYPE.

Pemenunenpakrnueckux3ataHuiokIaccupuKami, HOMCHKIATYPEHXUMUICCKIM(POPMYyTIaMHEOpraHHIe
CKHUXBEIIECTBPA3IMYHBIXKIIACCOB(YrapHBINTa3, yrIeKUCIbINTa3,aMMHUAK, T allIeHAIU3BECTb, HeramieHas
W3BECTb, MUTHEBASI cojaa u JIPYTHX): Ha3bIBATh u COCTaBIIATh bopMyIBI
XUMUYECKUXBEIECTB,0MPEACIATh MPUHAUICKHOCTh KKJIAcCy.

NcrounnkuxumuueckoiinHdopmannu(cpeacremaccopoiintpopmanuu,cerbHTepHETHIpYTHE). [lonckuH
(hopMalMUIIOHa3BaHUAM, UICHTU(DUKATOPAM, CTPYKTYpHBIM(OopMynam

Tema 3.2. dusuko-
XAMHYECKHECBOMCT
BAHEOPraHUYECKUX
BEIIECTB

OCHOBHOQCO}Iep)KaHI/Ie

TeoperuyeckoeodyueHue

Mertamnbl. OOmue ¢uznueckue U XUMUYeckHe cBoiicTBa MeTawioB. CrHocoObl MOTy4YEeHHS.
3Ha4YeHUEeMETaNIOBUHEMETAIITIOBBIIPUPOICHKU3HEIEA TEIbHOCTHYETI0BeKanoprann3MoB. Kopposusmera
JUIOB:BU/IbI KOPPO3UH,CIIOCOOBI 3aLIUTHl METANIOBOT KOPPO3HH

Hewmeranner. O6muepu3nyeckuenxuMuIeCKUeCBOMCTBaHEMETAIOB. T MTMYHBIECBOMCTBAHEMETAIIIIOB
V- VII TPyTIL. Knaccudukanus u HOMEHKJIaTypa COCTMHEHU N HEMETAJUIOB.
KpyroBopoThIOMOTEHHBIX3JIEMEHTOB BIPHUPOJIC

XI/IMI/I‘IGCKI/IGCBOﬁCTBaOCHOBHBIXKJ'IaCCOBHGOpFaHI/ILIeCKI/IXBeH_[eCTB(OKCI/II[OB,FI/II[pOKCHHOB,KHCHOT,COHCﬁ
n I[p) 3aKOHOMepHOCTI/I B U3MEHECHUH CBOMCTB IIPOCTBIX BCHICCTB, BOAOPOAHBIX
COe,[[I/IHeHI/II\/'I,BBICHH/IXOKCI/I,HOBI/I TUAPOKCHUIOB

IMpakTuyeckuedanaTus Nes

CocraBienue ypaBHeHHfI XHUMHYCCKHUX peaKHI/Iﬁ C y4aCTUEM IMPOCTBIX u CJIOZKHBIX
HeOpraHI/I‘{CCKI/IXBeH_IeCTBIMCTaHHOBI/IHeMeTaHJIOB;OKCI/II[OBMeTaJ'IJ'IOB,HeMeTaJ'IJ'IOBHaMQ)OTepHLIXBJ'ICMeH
TOB;HeOpFaHI/I‘{CCKI/IXKI/ICHOT,0CHOBaHHfIHaMQ)OTepHLIXl"I/II[pOKCI/II[OB;HeOpFaHquCKHXCOHeﬁ,XapaKTepI/B
YIOHlHXHXCBOﬁCTBa.

Pemenne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUYCCKUX 3aJlaHdi Ha CBOﬁCTBa, COCTaB, IIOJYYCHHUC
n0e301acHo CI/ICHOHBBOB&HHCB&)KHCIZH.IHXHCOPF aHI/I‘-ICCKI/IXBeIJ_leCTBB6LITyI/IHpaKTI/I‘-ICCKOI\/'IIIC}ITCJIBHOCTI/I‘-I
CJIOBCKaA

OKO1
OKO02

08.02.01
I1K3.5
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Pa3znend.

CTp0eHI/IeI/ICBOﬁCTBaOPFaHI/I‘IGCKI/IXBeIIICCTB

18

Tema

4.1 Knaccuduka
1US1,CTPOCHUE
HWHOMEHKJIATYypao
PraHuvYeCKUXBE
IECTB

OcHoBHOecoep:kaHNe

TeopeTuquRoeoﬁyqune

[TosiBnennenpasBuTHEOpraHnyecKoNxuMunkakHayku. I Ipeameroprannyeckonxummuu. Mecronsnaue
HHUEOPTraHNYECKONXUMUNBCUCTEMEECTECTBEHHBIXHAYK.
XHUMHYECKOECTPOCHUEKAKIIOPAOKCOEIMHEHNIaTOMOBBMOJIEKYJIECOTIIaCHOUXBAJIEHTHOCTU. OCHOBHBIE
IIOJIOKEHHUS TEOpUH XUMHYECKOTO CTPOCHUSA OPraHUYECKUX COEVMHEHUN AM.
Byrneposa. YraepoaubliickeneTopraHun4ecKoMOIIeKYTbl. 3aBUCUMOCTHCBOMCTBBEIIECTBOTXUMUYECKOTO
CTpOEHMAMOJIEKY. MI30Mepus 1 n30Mepsl.
[onsTeopynxnuonansHorpynne. Panukan. I lpunnuneikiaccupukanuropranndeckuxcoeinueHuii. Me
XKAYHApOJHASTHOMEHKIIATypaupuHIMIBIHOMEHKIaTypbloprannueckuxcoequuenuii. [lonsitueo6asorcon
ePIKAIUXCOCTMHEHUSX,0M0I0r TIeCKUAaKTHBHBIXBEIECTBAaX( yriIeBOgaX, KUPax,0eIKaxuIp. ),BHICOKOMOJT
eKYJSPHBIXCOETUHEHUAX(MOHOMED,TOJIUMED,CTPYKTYPHOE3BEHO)

IIpakTuyeckuesanaTus Ne6

HomenknatypaopraHuieckuxcoeInHEeHUHOTAeIbHBIXKIIACCOB(HACHIIIICHHbIE, HEHACKHIIIEHHIENapOMaTHy
€CKHE  YIJIEBOJOPOAbI, CHUPTHI, (EHOJbI, AalbJETU]bl, KETOHBbl, KapOOHOBBIE KHUCIOTHI U
1p.)CocTaBIeHUETIOIHBIXUCOKPAILIEHHBIXCTPYKTYPHBIX(OPMYTOPraHN4eCKUXBEIIECTBOTICIbHBIXKIIACC
OB,HCIIOJIb3yANXHA3BAHUAIIOCUCTEMATUYECKOMNTPUBHUATILHOMHOMEHKIATYpe(3TUIICH, alle TUIICH, ITTUIIEPU
H,(eHo1,hopMabaerua, yKCyCHasKUCI0Ta, IUIKH). PacueTsinpocTeiimeiihopMyablopraHndeckoi
MOJIEKYJIBI, UCXOA U33JIEMEHTHOTO cocTaBa (B%)

OKO1

08.02.01
I1K3.5

Temad.2.
CBoiicTBa

OcHoBHOecO/1epKaHUE

12

TeoperuueckoeodyueHue

OKO1
OKO02
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OpraHUYECKUX
COEIMHEHUN

Dduznko-
XHUMHYECKUECBONCTBAOPTaHHYECKUXCOCIMHCHHMOTACTbHBIXKIACCOB(0COOEHHOCTUKIIACCUUKALIUN |
HOMEHKJIATYPHI BHYTPHU KJiacca, TOMOJIOTUYECKHIA pan u oOmras dbopmyna;
M30MepHs;PU3NICCKUECBOMCTBA; XUMUYCCKUECBOMCTBA; CITOCOOBI TIOJTyYeHUS ):

— TpeaeNbHbIE YIJIEBOAOPOAbI (aJKaHbl M IUKIOAIKaHbI). [opeHMe MeTaHa Kak OJWH W3
OCHOBHBIXMCTOYHUKOB TEIUIA B IMPOMBINIICHHOCTH W ObITy. CBOMCTBAa MPHUPOJHBIX YIJIEBOJIOPOJIOB,
HaxO0’KJICHUE B MPUPOJIC U IPUMEHEHHUE aJIKaHOB;

— HempeenbHbIe(TKEeHbI, A TKUHBIHATKAIUEHBI ) HapOMATHIECKUEYTIIEBOJ0pOAbl. [ OpeHueareTuIeHakak
HMCTOYHUKBBICOKOTEMIIEPATYPHOTO TUIAMEHU JJII CBAPKU UPE3KH METAIJIOB

KHCJIOPOJICOACPIKALTUECOETMHEHUS(CITUPTHIN()EHOJIBI, KAPOOHOBBICKUCIOTHIMA(PUPHI, AThACTUIBINKETOH
BI,)KHPBL YTIIeBO 1kl ). [ IpakTHUecCKOeTpUMEeHEHUEATHIICHT TMKOJISI rutiepuHa, peHona. [ [pumenenneopma
JIBJIETH/IA,alleTATTBIETH/1a, YKCYCHOMKHUCITOTHL. MBIITaKaKCOTUBBICIITMXKAPOOHOBBIXKHCIIOT.
MorompecBoiicTBamMblLIa

—a30TCOJIeprKalllecoeAMHEHNA(aMUHBINAMUHOKHUCIIOTHI, 0eJTKH ). BBICOKOMOJIEKYIISIpHBIECOEAMHEHU S
(cuHTETHYECKHE " OMOJIOTUYECKHU-aKTUBHEIE). Monowmep, MOJTUMED, CTPYKTYpHOE
3BeHO.[lonmMMepr3anusITHICHaKaK OCHOBHOCHAIIPABICHUEETONCIIONB30BaAHHS.

I'eHeTHUECKAsCBA3bMEK TYKIIACCAMUOPTaHTIECKUXCOEINHECHHH

CBoiicTBaOpraHM4eCKUXCOEeTUNHEHU IO TIeIbHBIXKIIACCOB(TPUBUATbHAIUMEK JyHApOJHASTHOMEHKIIATYpa,
XMUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOJIy4eHUSs): MpeAeibHbIe (alKaHbl U IHUKJIOANKAaHbI),HeTpeAeIbHbIC
(amkeHbl,  QJIKWUHBI W QJKaJWEHbl) W  apoOMaTHYeCKHe  YIJIEBOAOPOIbl,  CHOUPTHI U
(heHoJIbL, KapOOHOBBIEKUCIOTHINA (U PBL, AJIbIET U IBINKE TOHBL, AMUHBIHAMUHOKHUCIIO THI, BBICOKOMOJIEKYJISIP
HbleCOeIMHEeHH . 3a/1aHUIHACOCTABIICHUEYPABHEHUMXUMUYECKUXPEAKIIUNCYy4YaCTHEMOPTaHUUECKUX
BEI[ECTBHAOCHOBAHUMUXCOCTABANCTPOCHUS

CocraBieHuecxeMpeakuuii(BTOMUUCICTIONPEIOKESHHBIMIIEIOUKAMITPEBPAILLIEHUH ), XapaKTePHU3 YIOIIUXX
MMUYECKUE CBOICTBa OpraHUYECKUXCOCTMHEHHH
OT/IETHHBIXKJIACCOB,CIIOCOOBIMXITONYUEHUIMHA3BAHHEOPraHnYeCKIXCOETMHEHUHTIOTPUBUATBHONUIIME
KyHapOJHOMCHCTEMAaTHYECKOMHOMEHKIIATYpE.

Pemennenpakruko-
OPHEHTHUPOBAHHBIXTEOPETUUECKUX3aJaHUIHACBOWCTBAOPraHMYECKUXCOEIUHEHUUOTAECIbHBIXKIACCOB

OKO04
54.01.02

08.02.01
I1K3.5

Tema

OcHoBHOeconepKaHNE

OKO1
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4.3.Mnenmndura | pegpernueckoeobyuenue 2 OKO02
LUSOPTraHUYECKU OK04
XBELIECTB, buooprannueckuecoeannenus. [IpumeHeHnenOnoI0rnuecKasipoibyriieBo10B. OKUCICHHEYTIIEBOJ0B—
HX3Ha4YCHUC MCTOYHUKIHEPTUMKUBBIXOpraHU3MoB. O0acTunipuMeHeHusiaMMHOKUCIO0T. [ [peBparieHnss0enkoBIUIIUB 5
HIIPUMCHCHHNCB opranusme.buonormueckneyHkunoenkos. buonornyecknepyHKuumkupoB. PorboprannyecKonxumMu
OBITOBOMUIIPOM3BO | yBpeIICHHHIIPOOICMITHIIIEBOHGE30TACHOCTH
JICTBEHHOMIESITEIh . .
HOCTIYEIOBEKA PonbopranndeckoNXuMUNBPEIICHUUTIPOOIEMIHEPr e THIECKOH0€30TIaCHOCTH, BPa3BUTUUME TN HEI,
CO3JJaHMM HOBBIX MaTEpUaJIOB, HOBBIX MCTOYHHKOB PHEPIHU (aJbT€pHATHBHBIE MCTOYHUKUIHEPTHH).
OnacHocTh  BO3JIEHCTBUSL Ha  JKMBbIE  OpPraHU3Mbl  OpPraHUYECKUX  BEIIECTB  OTAENBbHBIX
KJ1aCCOB(YTJI€BOA0POIbL, CIUPTHI, PEHOIBI, XJIOPOPTraHUUECKUETPOU3BOIHBIE, aTIbACTUABIUAP. ), CMBICIITIOK
azaTessnpeaeNbHO JOMYCTUMON KOHIEHTpalun
IIpodeccnoHaNbHO-OPUEHTHPOBAHHOECOIEPKAHUE(COAEPKAHMETIPUKIIATHOTOMO/1YJIA)
Pasnens. XHUMHSABOBITYHIIPOM3BOACTBEHHOMAEATEIHLHOCTHYEIOBEKA 6+4 cam OKO1
pa6 OKO02
OKO04
Xumust B ObITYy OcHoBHOecO/Iep:KaHUE 6 OKO7
WIIPOU3BOJCTBEHHO
nnearensHocTHYEN | TeopeTnueckoeofyueHune 2 08.02.01
OBEKa I1K3.5
Hogeiline noCTHXKEHHUS XUMUYECKOM HAyKM W XUMHYECKOM TexHosoruu. Poiap xumum B
00€eCre4eHNUIKOIOTHYECKON, PHEPreTUYeCKO U TMHIIEBON Oe30MacHOCTH, PAa3BUTHH MEIUIIMHBI. 5
[IpaBuna moucka HaHAIM3aXUMHYECKOWHHGOPMAMUU3PA3THUYHBIXUCTOYHUKOB(HAYYHAANY4EOHO -
Hay4YHasUIMUTEpaTypa,cpeicTBa MaccoBoi nHpopmaluu,ceTh IHTepHET)
IpakTuyeckuedansaTusa Ne 7, 8
[Toucknananuzken coBOMPUMEHEHUUXUMHUYECKUXBEIIECTBUTEXHOJIOTUHCydeTOMOY Tyiednpodeccronan
BHONAEATEIBHOCTUIIOTEMAM :BAKHEHIIIECTPOUTEIBHBIEMATEPHUAIIBL, KOHCTPYKIIMOHHBIEMATEPUAIbL, Kpac
KH,CTEKJI0,KEPAMUKA,MaTEPUAIBLIUISIIEKTPOHUKH, HAHOMATEPUAJIbl, TEKCTUIIbHBIEBOJIOKHA, AICTOYHUKHIH 4
eprum,0praHndecKuenMUHepaIbHbICY100pEHNS,JIEKaPCTBEHHBIEBEIIECTBA, OBITOBAS XUMUSI.
3amura:[IpencraBneHnepe3ynbTaTOBpPEIICHUIKEHCOBB(POPMEMUHU-T0KIaJacIpe3eHTallueH
CamocTrosarenbHaspadoTa 4

1o




[ToaroroBka MarepuanoB s 3amuThl Keiico.[ToaroroBkakauddepeHInpoBaHHOMY3aueTy

IIpomekyToUHAsIATTECTANMANOAUCHHILIUH (AU PepeHuMPOBAHHBI3a4eT)

Bcero

52
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3. YCJIOBUSA PEAJIM3AIIMHA ITPOT'PAMMBI OBIIIEOBPA3OBATEJbHOMIACIUILIAHBI

TpedGoBaHMAKMUHMMAJIbHOMYMATEPHATbHO-TEXHHYECKOMYO00eceYeHUu 0
Jlisipeau3anurmpor paMMbL U CIIUTLTAHBILOJKHBIOBI THITPETyCMO TPEHBICIIC YOI ECTICITHATbH
BICTIOMEIICHHSL: yUeOHBIMKaOMHE TXUMU MU/ UITHY4eOHOHXUMUYECKOMIa00paTOpHH.
OobopynoBanneyueOHOrokaduHeTA(HATJISAAHbIENOCO0 U ): HAOOPHIIIAPOCTEPKHEBBIXMO/IEIIE
W MOJEeKyJl, MOJENN KPUCTAUIMYECKUX PELIETOK, KOJUIEKUMH TPOCTBIX M CJIOXKHBIX
BEIIECTBU/WINKOJUICKIIUHUIIOINMEPOB;KOJUIEKIIUATOPHBIXITOPOIMMUHEPAIOB, TabmuiaM eHieneeBa, ya
eOHbprehnTbMBI, IU(POBEIEOOPA30BATEIBHBIE PECYPCHI.
TexHuyeckue cpeacTBa O00y4YeHHMsl: KOMIIBIOTEp C YCTpPOMCTBAaMH BOCIPOU3BEIEHUS
3BYKa,MYJIbTUMEIUA-TIPOEKTOPCIKPAHOM, MYJIbTUMEINNHHAS JOCKA.
O6opynoBanuea00paTOpUUHPAOOUNXMECTIA00PATOPHH: MEH3YPKH, TUTIETKH-
KareJlbHUITbI, TEPMOMETPBI, MUKPOCKOII, JYIbI, MPEIMETHbIE U TOKPOBHBIC CTEKJA, IUIAHIIETHI
JUISIKATNIeIbHBIX ~ peakiuid, (uiabTpoBaibHas Oymara, TMPOMBIBAJIKH, CTEKISHHBIE TPOOUPKH,
PE3MHOBBICTIPOOKH, (hoHApHUKH,HAOOPPEAKTUBOB, CTEKIISTHHBIC MAJIOYKH, I TATUBBI
JUTSITTPOOMPOK; MEPHBICIIMIIMHIPBI, BOPOHKH CTEKJITHHBIE, BOPOHKU JETUTEIbHBIC HUIUHIAPUUECKHE
(50-100 M), CTYIIKH criecTukoMm,paphopoBbie
YalllKW, TMHLIETHL, QUIBTPhIOYMa)KHbIE, BaTa, MapJIs,4aCOBBIECTEKIIA, JIEKTPOIUIUTKH,  J1abopaTOpHBIE
IITATUBBI, CIHUPTOBBIE TOPENKH, CIUYKA, TPUOOP I TIOMYyYEHUATa30B (WU TPOOHpKa C
ra3ooTBOJAHOM TpyOKOM), Jep)aTenud i NPOOMPOK, CKISHKH JUIsl XpaHEHHUSPEaKTHBOB,
paznato4yHbie JOTKH; xuMuueckue crakanbl (50, 100 u 200 mur); mmaTenu; MUHIETHI;TUTCIbHBIC
LIUIIBI; CeKYHIOMEPHI (TaliMepsl), MepHble Tpooupku (Ha 10—20 mut) u mepHbie koa6b1(25, 50, 100 u
200 mur), BogsiHas O6aHst (MM TEPMOCTAT), CTEKIISTHHBIC TTaJIOYKH; KOHUYECKUE KOJIOBIJIS TUTPOBAHUS
(50 u 100 mur); MHAUKATOPHBIEC TIOJIOCKU I onpeesieHnss pH U craHmapTHaSUHIUKATOpHAS IIIKaJIa;
YHUBEpCaIbHBIN HHAUKaTOP; munetku Ha 1, 10, 50 M (i mo3aropst Ha 1, Su 10 M), OropeTKu 1y1st
TUTPOBaHUs, MeAuIMHCKKUE mmpuibl Ha 100—150 mi1, mabopatopHble W/WIHaHATHTHYECKHUEBeChl,pH-
METPBI,CYIIMIBHBIN mKad,u Ap.1a60paTopHOCOOOpYIOBaAHHE.
HNudopmaunonnoe odecneyeHnue peajuzaunu
nporpaMmMblOCHOBHbIENIeYATHBICU3IAHUS
1. Ta6bpuensn, O. C. Xumus : 10-i knacc (6a3o0Bbiii ypoBeHb) : yueonuk / O. C. I'aGpuernss,
H. T'. Octpoymos, C. A. CnaakoB. — 5-¢ uzj., crep. — Mocksa : [IpocBemenue, 2023. — 128 c. :
W1 - ISBN 978-5-09-107222-8. - Tekcr : AJICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/2089902 (nara obpamenus: 09.02.2024
2. Tabpuensn, O. C. Xumus. 11-# knacc (6a30Bblii ypoBeHs) : yuebnuk / O. C. 'abpuensn, U.
I'. Octpoymos, C. A. CnagkoB. — 5-e u3n., ctep. — Mocksa : [IpocBemienue, 2023. — 127, [1] c. :
W1 - ISBN 978-5-09-103623-7. - Tekcr : AJICKTPOHHBIH. - URL.:
https://znanium.com/catalog/product/2089904 (nara ob6pamenus: 09.02.2024). — Pexxum goctymna: mno
MIO/ITHCKE.

3. AundunorenoBa, W. B. Xumusa: y4yeOHMK U  TNPaKTUKyM IS CPEIHEro
npodeccuonansHorooopazosanus / M. B. Andunorenosa, A. B. badkos, B. A. ITonkoB. — 2-e u3n.,
ucnp. u gon. —Mocksa:U3natensctBolOpaiir, 2022.— 291 c.

4. Hleronuxuna,H.A.O6masxumus:yaeOHUKsCIIO/H. A. llleronnxuna,J]I. B.MunaeBckas.
— Cankr-IlerepOypr: Jlans, 2021.—164 c.

5. Huxoneckuii, A. b. Xumusa: y4yeOHUK W TPAKTUKYyM  JUIS  CPEIHEro
npodeccronansHorooopazopanws/A.b.Hukonsckuii, A.B.CyBopoB.—2-eu3 ., epepad. ugon.—
Mocksa:M3natensctBolOpaiit, 2022.— 507 c.

6. Xumus: yueOHUK a5 cpenHero npodeccruonansHoro odpasoBanus / FO. A. JlebGenes, I
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H.®anees, A. M. T'onybes, B. H. Illanosam; monm oOmeit pemakumerd I'. H. daneeBa.— 2-e
u3 ., nepepad.u gon. — MockBa:M3ngarensctBolOpaiit, 2022.—431 c.

7. Taopuensn, O. C. Xumus. 10 knacc (6a30Bbiii ypoBeHs) : yueOHuk / O. C. 'abpuensH. - 10-
e u3a., crep. - Mocksa : UznarensctBo "[IpocBemenue”, 2022. - 192 c. - ISBN 978-5-09-101657-4. -
Texct : snexrponnsrii. - URL: https://znanium.com/catalog/product/2090098 (nmara oOGpamieHus:
09.02.2024). — Pesxxum ocTyma: 1o HOIIUCKE.

8. Hemuna, O. B. Xumus : yae6Hoe nocodue / O.B. lemuna, .M. 'onoBueBa. — Mockaa :
NHOPA-M, 2024. — 257 c¢. — (Bwicmee obpazoBanue). - ISBN 978-5-16-018999-4. - Tekcr :
anextponHsid. - URL: https://znanium.com/catalog/product/2082631 (nata o6paimenus: 09.02.2024).
— PexxnuMm octyna: 1o noarnmucke.

,IIOHOJIHHTCJIBHI)ICI/[CTO‘!HI/IKI/I

1. Xwummsa. 10 xmacc. VYruyOnénsueli ypoBeHb : yuyeOHuxk/ B.B. Epemun, H.E.
Ky3pmenko,B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pen. B.B. JIynuna. — M.: TIpocsemienue,
2022. -446, [2] c.: un.

2. Xwvumsa. 11 xmacc. VYrayOonéuselii ypoBenp @ yueOHuk/ B.B. Epemmn, H.E.
Ky3bpmenko,A.A.JIpo3nos,B.B.Jlynun;noapen.B.B. Jlynuna. —M.:Ilpocsemenne,2022.—478,[2]c.:u.

3.  Xwmwmsa. YraoyOnmeHueiii ypoeHb. 10—11 xmaccel: pabGodass mporpamMma K JIHMHHA
YMKB.B. Jlynuna: yue6Ho-metonuueckoe nocooue / B.B. Epemun, A.A. JIpo3nos, 1.B. EpemuHa,
32.10.KepumoB.— M.: lpocda, 2017.— 324, [1]c.

4.  Meronuuyeckoe mnocobue k yueOHuky B. B. Epemuna, H. E. Kyspmenko, B.W.
Tepenuna,A. A. JIpo3noBa u np. «Xumus. YriayonaeHHbIH ypoBeHb». 10 kmace / B. B. Epemun, A.A.
Hpoznos,.B. Epemuna, B. 1. Maxonuna, O. FO. Cumonoga, 3.10. Kepumo. — M.: JIpoda, 2018.
— 339 c. :un.

5.  Meromnueckoe mocodue k yueOnuky B. B. Epemuna, H. E. Kyspmenko, A. A.
Hpo3noBan ap. «Xumus. YriayoneHHsld ypoBeHb». 11 kmacc / B. B. Epemun, A.A. Jlpo3nos, U.B.
Epemuna,H.B.Bonkosa,H.B. ®upcrosa,d2.}0.Kepumos.—M.:Jlpoda, 2018. —423 c.: ui.

6. TIycera, E. B. Xumusa mia CIIO: yue6HO-MeToauueckoe mocooue / E. B. I'yceBa, M.
P.3uranmmna, 1. M. Kynukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4.
—TexcT:anexTpoHHbIH//JIaHb:3IeKTPOHHO-OMOIMOTEUHAsICHCTEMA. —
URL:https://e.lanbook.com/book/196096(nataobpamenus:14.10.2022).—

PexumpaocTyna: yissaBTOpU3.I0JI30BATENECH.

7. INabpuensn,O.C. JIbicoBa,l.I'. Xumus: kaurayisinpenogasarens:yue0.-MeToa.mocooue. —
M.Akanemus, 2012.-332 c.

HNuTepHer-pecypcsl

1. hvsh.ru—Xypuan«XuMusBIIKOJIE.

2. https://postnauka.ru/themes/chemistry—
neknuunoxumunHacaitelloctHayka. http://gotourl.ru/4780(http://elementy.ru/)
Hay4uHo-monyisspHbIATPOEK T« DIEMEHTHIO0BIIOHHA YK (DU3UKA, XMMHUST,MaTEMaTHKA,aCTPOHOMHUSI,
HAYKH O OKW3HH, Haykd o 3emwse). HOBOCTH HayKH, KHHWTH, HAy4YHO-TIOMYJISAPHBIE
CTaThH,JIEKIIUU, HIIUKIIOTICTHH.

3. http://gotourl.ru/4783(http://potential.org.ru/)
CaiitHayuHo-nonynsipHoroxypHana«l lorennuam. Kypranuznaércsac2005 r.,c2011 T. —
pazaen«Xumus».

4. http://gotourl.ru/4785(http://www.hij.ru/)
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https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4780
http://elementy.ru/)
http://gotourl.ru/4783
http://gotourl.ru/4783
http://potential.org.ru/)
http://gotourl.ru/4785
http://gotourl.ru/4785

CaliTHay4yHO-TTIONYJISIPHOTOXKYypHaa « XUMUSMKU3Hb». KypHanuzna€resac1965r.

5. http://gotourl.ru/4786(http://www.chemnet.ru/rus/elibrary/)
OTkpbITasaIeKTpoHHAsOnOMMoTekaxumMuaeckoronoprana«Chemnet»,conepxxutydeOHpIeHMHPOpPMALL
MOHHBIE MaTepuaibl JJs MIKOJIBHUKOB W yuyHuTeled. B Hell MOXKHO HalThH y4eOHUKH MOoOmIeH u
HEOPraHUYeCKOM  XMMHMM, OpPraHMYeCKOW  XHMMHH, MyYJIbTHUMEIUaMaTepuanbl, a  TaKxKe
3aJJaYMXUMHUYECKUX OJINMITNAJCPEIICHUSIMMU,3a/1a4MBCTYIUTENbHBIXIK3aMEHOBIISIa0UTYPUEHTOB.

6. http://gotourl.ru/4787(http://www.chem.msu.ru/rus/olimp/)
WudopmanmoHHbIeMaTepruatblo00IuMIIaaax: MocKkoBCKOUTOpoAcKoi, Bcepocceuiickoii, MeHeneeBc
ko, MexxtyHapoHoil. [ IpuBeieHbI3a1aun Te0 peTHIECKUXUIKCIIEPUMEHTAIbHBIXTYPOB, IOJpOOHbBIEpE
[IeHUs, CIUCKUUpoTorpadun nodeuTenei.

7. http://gotourl.ru/7179(http://chem.dist.mosolymp.ru/)
CucremMaaucTaHIMOHHOT000YUE€HN S, HAallpaBJIE€HHAs BIIEPBYIOOYEPEIbHAIOATOTOBKYKOJINMITHAJaMBCe
XypOBHEH—

OTIIKOJIBbHBIXTOMex1yHapo 1HOM. CaliTco1ep KU TOT POMHOEKOJINYECTBO3a/1a4,CTPYIIITUPOBAHHBIXKAK
roTeMaM, Takunooaumnuaaam. JoBceMoCcHOBHBIMpa3 1€ IaMXUMUUITPUBEIEHTEOPETHUECKMTMAaTEpH AT
npa300paHbIpEeIICHUATUIIOBBIX3a/1aY.

8. http://gotourl.ru/4789(http://www.nanometer.ru/)

[lopran mno HaHoTexHoyoTHsM. OcCHOBHas 1Ieib—  pa3BUTHE O0O0pa3oBaHUA B
00J1aCTHHAHOTEXHOJOTUHUIIOITOTOBKAK HHTEPHET-0JIMMITUAIETIO HAHOTEXHOIOT HSIM.

9. http://gotourl.ru/4790(http://webelements.com/)
HanéxnascripaBouHasnH(POPMaAITUIOXUMUIECKUXAIIEMEHTAXUNXCBONCTBaX(HAAHTTMHCKOMSI3BIKE).

10. http://gotourl.ru/4792(http://periodictable.ru/)
Pycckos3pI4HBINCAaNTOCBOMCTBAXXUMUYECKUXTIEMEHTOB.

11. http://gotourl.ru/7180(https://www.lektorium.tv)
HexommepueckuiicailToHnaiH-
00pa30BaHus,COACPKUTMHOTOUHTEPECHBIX0OPA30BATEIbHBIXKYPCOBUBUACOICKIIUI IS IIKOILHUKOB,
CTyAeHTOBHYyUUTENeH. ECThHECKOTBKOKYPCOBIOXUMHUH.

12. http://gotourl.ru/4800(https://www.cas.org/)
CaiirChemical AbstractService—caMpliiaBTOPUTETHBIHBMUPEXUMUUHUH(POPMAITMOHHBIMMHTEPHET-
pecypc (CalTIUIaTHBIN).

13. http://www.organic-
chemistry.org/ITopTanmoopraHn4eCKOMXUMUNHAAHTIIHIC

KOMA3BIKE.

14. http://www.xumuk.ru
CalfToxuMuu:Kiaccu4eckuey4yeOHuKY, CIIPAaBOYHUKH, S HIIUKIIOTIE TN, [TOMCKOPraHMY€CKUXUHEOPraHMUECKIX
peakitii, COCTaBJIICHUE YPABHEHUHN PEAKLUN.

15. http://orgchemlab.com/
CaliT,moCBAIEHHBIIPAKTHYECKOHPaObOTEBIA00PATOPUH
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http://chem.dist.mosolymp.ru/
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http://gotourl.ru/4790
http://gotourl.ru/4792
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http://orgchemlab.com/

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOBPA30OBATEJIbHOUIUCIIUILIVHBI

KoHTponms ¥ oOlLeHKa pe3ylbTaToB OOYYeHHS OCYIIECTBIISICTCS IpernojaBaTeieM B
MIPOLIECCENPOBEICHUS MPAKTUYECCKUX 3aHATHH W JaOOpPaTOpPHBIX PAa0OT, TECTUPOBAHUSA, & TaKKE
BBITIOJTHEHUS00 yJarO MM CSITH IMBH TyaIbHbIX3aJaHU I, IPOCKTOB, UCCIIe I0OBaHU . Pe3ynpTaTeioOyueH
UAOIIPEACTIAIOT, YTO oOOy4aromuecs [JOJDKHBI 3HaTh, TOHUMAaTh M JIEMOHCTPUPOBATH IIO
3aBEPIICHUUU3YYCHUS TUCIIUTUTHHBI.

JtssihopMupoBaHUs, KOHTPOJITUOTICHKU PE3YTHTATOBOCBOCHHUSTYI€OHOM TN CITUTUTHHBIUCTIONH3YE
TCSCHUCTEMAOIICHOYHBIXMEPOTIPUSATHH, TPEACTABIISIONIAsICOO0MKOMITICKCYICOHBIXMEPOTIPHSITHIA,
COTJIAaCOBAaHHBIX  C  pe3yibrataMd  OOydeHUss U CPOPMYIMPOBAHHBIX C  Y4ETOM
OI'OCCOO(penmertnbiepe3ynbTathl 1o auctmiuimae)udIrOCCIIO.

Ne | OK/IIK | Moayas/Pa3znen/Tema |  Pe3yabTaTo0yuenus Tumer
OllEHOYHbIXMeEp
ONpPHUATHH
| | OcHoBHOecOIEpKAHUE
1 Paznex 1. dDopMyIpoBaTHOa
30BbI€ MOHSITHS
OCHOBBICTPOEHUSAAB
H3aKOHbI XUMHH
enecTBa
1.1 | OKO1 CrpoeHuneatoMoB CocraBnarbxumuyeckue | 1. Tect«CTtpoeHnearoMoB
XUMHUYECKUXAIIEMEHTOB | (POPMYIIBICOCTMHCHUITB XUMHYECKUXAJIIEMEHTOBHU
UTIPUPOJIAXUMUYECKON | COOTBETCTBHHCO MIPUPOIAXUMHUIECKONCBSI3N.
CBSI3U CTETIEHBIOOKHUCIICHHS 2.3a1aunHACOCTaBIICHUE
XUMUYECKUXDIJIEMEHTOB, | XUMUYECKUXDOPMYIT
WCXOJIIU3BAJICHTHOCTHUH | IBYXaTOMHBIXCOCIUHECHUM
AIEKTPOOTPUIIATEIBHOCTH |(OKCHIOB,CYIb(HI0B,THIPHIOB
U T.IL.).
3.3agaHUSAHANCIIONB30BAHNE
XUMHYECKOHCHMBOJINKUU
Ha3BaHUNCOETUHEHUNITIO
HOMEHKJIATypEeMEXKTyHAPOIHOTO
COI03aTCOPETUUYCCKONH
MPUKIATHONXUMHUHH
TPUBHAJIbLHBIXHA3BAHUMAIJIS
COCTAaBJICHUSXUMHYECCKHUX
bopMynAByXaTOMHBIX
COeIMHEHUN(OKCUIOB,
Cynb(GUI0B,TUIPUTIOBUT.IL. )1
JPYTrUXHEOPTraHUYECKUX
COEIMHCHUNOT/ICIbHBIXKIIACCOB
1.2 | OKO1 ITepnoanueckuinzakonu | XapakTepHU30BaTh 1. Tecr«Metammueckue/
0OKO02 tabmuna/l. U. XHUMHUYECKHEIIEMEHThIB | HEMETANINYECKHECBOMCTBA,
MenneneeBa COOTBETCTBUHCHUX ANEKTPOOTPULIATENHHOCTHH
IIOJIOXKCHUEMB CPOJICTBOK 3JIEKTPOHY
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IIEPUOUYECKONCUCTEME

XUMHYCCKUXDJICMCHTOBB
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaTobyuenuns

Tunbl
OLICHOYHBIXMeEP
ONnpHUATHI

XUMHUYCCKUX
anemeHnToB/[.M1.Menaen
eeBa

COOTBETCTBHUE C UX
AJIEKTPOHHBIMCTPOCHUEM U
IIOJIOKEHNUEM BIIEPHOINYECKON
CHCTEMEXUMHMYECCKUX IJICMEHTOB
J.1.MenneneeBay.

2. [TpakTrueckue 3agaHus
HAyCTaHOBJICHUE CBS3H
MEXTyCTPOCHUEMATOMOBXIUMUY
€CKUXDJIEMEHTOB U
MEePUOINUECKUMU3MEHEHUEM
CBOMCTBXUMHYCCKHUX IJIEMEHTOB
1 UXCOCITUHEHUH B
COOTBETCTBHH CITOJIOKECHUEM
[Tepuoanueckoricucreme.

3. IlpakTuko-
OPHUEHTHPOBAHHBIETEOPETUUECKU
€ 3aJ]aHusl HaxapaKTepU3aInio
XHMHYSCKUXDIIEMEHTOB:
«MeTammmyecKkue
/HEeMeTaJIINYeCKHe
CBOICTBA,3JIEKTPOOTPULIATEIIHHO
CThb HUCPOJICTBO K
ANEKTPOHYXUMHUYECKUX
3JIEMEHTOB BCOOTBETCTBHE C UX
AJIEKTPOHHBIMCTPOCHHUEM U
MOJIOKEHUEM BIIEPUOIUYECKOM
CHUCTEMEXMMHNYECKUXIIIEMEHTOB
J.1.MenneneeBa»

Paznen2. Xummnueckne
peakuuu

Xapakrepu3oBaTtb
THIIBIXMMHYECKHXPEaKI

()

HH

2.1

OKO1
OK04

TUnbIXUMHYECKUX
peaxkuun

CocTtaBiiaTh
PEaKIUUCOETMHEHUS, PasIl
02KeHHUs,00MeHa,
3aMeILeHUS,0KUCITUTEIIbH
o-
BOCCTaHOBUTEIbHBIEPEAKII
15471

1.3amaunHacocTaBiieHUEY
paBHEHUMPEAKIUI:

— COCJIUHCHUS,
3aMEIIeHUS,PA3I0KEHHUS,0
OMmeHa;

— OKHCIIUTEIIBHO-
BOCCTAHOBUTEJIbHBIXPEAKILIUIC
HCIOJIb30BaHUEM
METO/IadJIeKTPOHHOTO0aIaHCa.
2.3ajaunHapacyeTMacChiBe
HIECTBAWIN 00BEMaA
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ra30BIIOU3BECTHOMYKOJINYECTBY

26




OK/IIK

Monayas/Pa3nen/Tema

PesynbTaTobyuenuns

Tunbl
OLICHOYHBIXMeEP
ONnpHUATHI

BEIIIECTBA, MACCE WM
00BEMYOJHOTOU3Y4ACTBYIOLIUX
BPEAKIINY BEIIECTB;
pacuérpiMacchl (00BEMa,
KOJINYECTBABEIIECTBA)
MPOAYKTOB PEAKIINHU,ECITH OJHO
U3 BEIIECTB MIMECTIPUMECH

2.2

DNEeKTPOTUTHIECKAs
JIUCCOIMAIMSINUOHHEBINO0
OmeH

CocTaBiiaTh
YPaBHEHUSXUMHICCKHAX
pEeaKIMMUOHHOTO OOMEeHa
Cy4aCTHEMHEOPTaHUIECK
UXBEIIECTB

1. 3ananus Ha
COCTaBJICHUEMOJIEKYIISIPHBIX

Y NOHHBIXPEAKIUN ¢

y4acTHEM

KHCJIOT,0CHOBaHUM U
COJIEH,yCTaHOBJICHUE
MN3MEHEHUSAKUCIOTHOCTUCPET
BI

2. JTaboparopHasipaboTa" Tumsl
XUMUYECKAXpeaKnn"

Pa3nen 3. Ctpoenne
HCBOiCTBAaHEOPTaHUY
€CKHXBEIIEeCTB

HUccaenoBarh CTpoeHHUuE
HCBOﬁCTBaHeopFaHquCK
HXBCIICCTB

KonTpoasHasipadora
«CBoOliCTBaHEOPTraHNYeCKHX
BellecTB)»
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3.1

OKO1
08.02.01
IIK3.5

Knaccudukarus,
HOMEHKJIaTypa
HCTPOCHUEHEOPT
AHNYECKUXBEILIEC
TB

Knaccudumnuposarsaeopr
AQHUYECKUEBEIECTBABCOO
TBETCTBHHCHUXCTPOCHUEM

1. Tect «Homenknarypa
WHa3BaHUeE
HEOPraHUYeCKUXBEIIECTB
UCXOJIs U3
UXXUMUIECKOUPOPMYITBINIT
HCOCTaBJICHUEXUMHUYECKOMN
(bopMyYIBINCXOASIM3HA3BAHUSB
€I1IeCTBA 110
MEKIYHApOJHOMUIIN
TPUBHAIBHOMHOMEHKIIATYPE».
2. 3aJTaurHAPaCcUYETMACCOBOM/T
o1 (Macchl)
XUMHUYECKOTODJIEMEHTa
(coenuHeHMs) BMOJIEKYIIe
(cmecn).

3. [IpakTrueckre 3agaHus
MOKJIacCU(PUKAITUN, HOMEHKIIATYP
EUXUMHUYECKUM
dhopmyIaMHEOPTraHUYECKUXBEIEC
TBPA3IMYHBIXKIIACCOB.

4. IlpakTryeckue 3a1aHus
HaoTpeeeHue
XUMHYECKOHAKTUBHOCTH
BELIECCTB
B3aBUCUMOCTUBHIAXUMUYECKOI
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaTobyuenuns

Tunbl
OLICHOYHBIXMeEP
ONnpHUATHI

CBSI3MUTUIIAKPUCTAIIMNYECKOMP
CIICTKHU

3.2

OKO1

OKO02
08.02.01

IIK3.5

dusnko-
XUMHYECKHECBONCTB
AHEOPraHNYECKUXBE
IIECTB

YcraHaBIMBaTh3aBUCUMO
CTh (PU3HKO-XUMUYECKUX
CBOWCTBHEOPIaHUYECKUX
BELIECTBOT CTPOCHUS
aTOMOB UMOJIEKYII, a
TaKke
TUIMTAKPUCTAIINYECKOMpE
HIETKU

1. Tect«OCcOOEHHOCTUXUMUYECKU
X CBOMCTB OKCHJIOB,KHCJIOT,
OCHOBaHMH,
aM(OTEepHBIXTUIPOKCHIOBU
COJIEH».

2. 3ayjaHus Ha
COCTaBJICHUEYPAaBHECHUMXUMHUEC
KHXPEAKINIC Y9acTHEM TIPOCTHIX
u
CJIO’KHBIXHEOPTaHMYECKUXBEIIIEC
TB:
OKCHJIOBMETAJIJIOB,HEMETAIIJIOBUA
M(dOTEpHBIX
AJIEMEHTOB;HEOPTAHUUECKHUX
KHCJIOT,0CHOBaHUHHNaM(OTEPHBIX
TUAPOKCHJIOB,
HEOPraHWYECKUXCOJIEH,
XapaKTEPU3YIOLINUX
MXCBOWCTBANCIIOCOOBITIOTYYEHI
A.

3. [IpakTuxo-
OPUEHTUPOBAHHBIETEOPETHUECK
Y€ 3a/IaHHs HaCBOMCTBA U
MOJTYy4eHUEHEOPTaHNYECKUXBEIL
€CTB

Paznea 4. Ctpoenne
HCBOIICTBAOpraHuyec
KHXBeIeCTB

HUccaenoBarh cTpoeHne
HCBOICTBA
OpPraHuYecKUXBeIlecTB

KonTpoasnasipadora
«CTpoeHue u
CBOMCTBAOPraHMYECKUX
BellecTB»

OK/IIK

Moayas/Paznen/Tema

PesynbTaTo0yuenuns

Tunsl
OLICHOYHBIXMEP
ONpHUATHI
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4.1

OKO1

Knaccugukamnus,crpoe
HHC
WHOMEHKJIATypaopraHu
YECKUXBEIICCTB

Knaccudunuposatsopran
MUYECKUE BEIECTBA
BCOOTBCTCTBHUMU C
UXCTPOCHUEM

1. 3apanus na
COCTaBJICHUEHAa3BaHUHOpra
HUYECKUX
COEAVHEHUNIIOTPUBUAIIBHONHIIUM
€XK1YHapOIHONCUCTEMATUIECKOU
HOMEHKJIAType.

2. 3aaHus Ha
COCTAaBJICHUEIIOJIHBIX U
COKpAILEHHBIXCTPYKTYPHBI

X (OpMYIOpPraHUYECKUX
BELIECTBOT/IEIBbHBIXKIIACCO

B.

3. 3agaun Ha
OIPEIECIEHUETIPOCTEHUIIICH
bopMyIBIOpraHUYECKOM
MOJIEKYJIbI,
UCXOSIM33JIEMEHTHOTOCOCTaBa(B
%)

4.2

OKO1
OKO02

OKO04
08.02.01

IIK3.

CsoiicTBa
OpPraHUYECKUXCOCTUHCH
5054

YcraHnaBnmMBaTh3aBUCUMOC
Tb (hU3HKO-
XUMHYECKHUXCBOMCTBOpra
HUYECKHXBEIIECTBOTCTPOE
HUSIMOJIEKYIT

1. 3aganusa Ha
COCTaBJICHUEYPAaBHECHUMXNMHUUEC
KUXPEAKIUIC y4aCTUEM
OpraHMYeCKUXBEIIECTB Ha
OCHOBAaHUU UXCOCTaBau
CTpOEHHUSL.

2. 3agaHus Ha
COCTaBJICHUEYPABHEHHI
XUMHYECKUX

peaKuil, WILTIOCTPUPYIOIIUX
XUMHYECKHECBONCTBA C YUETOM
MEXaHHU3MOBIPOTEKAHUS JaHHBIX
peaKuii UTEHETUYECKOU
CBA3HMOPIaHUYECKUX BEIECTB
Pa3HBIXKIIACCOB.

3. Pacuernble 3anaun
MOYypaBHEHHUSIMPEAKIIMICydacTHe
MOPraHM4eCKUXBEIIECTB.

4. JTabopatopHas
pabota“IIpeBpaiieHusiopranu
YECKUXBEILECTBIIPUHATPEBAHU

u
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4.3

OKO1
OKO02

OKO04
08.02.01
IIK3.5

Wnentudukanusopranu
YECKHUX BEIECTB,UX
3HAYCHUE UIPUMEHEHHE
B
OBITOBOMHIIPON3BOICTBE
HHOM
JIeATEIbHOCTUYEIOBEKA

HccnenoBaTbkauecTBEH
HBIC
peaKUuOpPraHnIYeCKUX
COCIMHEHUHMOTICTbHBIX
KJIaCCOB

1.IIpakTuxo-
OpPUEHTUPOBAHHbIE3a1aHUs 11O
COCTAaBJICHUIOXMMHUYECKUXPEAKIIH
HCy4acTHEMOPraHUYECKUX
BELIECTB, B T.Y.UCIIOJIb3YEMBIX
JUISL UX

UACHTUPUKAITMUBOBITYUIT
POMBIIIEHHOCTH.
2.JlaboparopnaspaboTa:

Hp0(1)eCCI/IOHa.TIbHO-OpHeHTI/IPOBaHHOCCO}Iep)KaHI/Ie(CO)]ep)KaHI/IerI/IKJIa}IHOFOMOI[y.]'lﬂ)

Pazpgens.
Xumus B ObITY

OuenuBartnL
MOCJIeACTBUAOBITOBOMH

3ammTa Keiica (¢
yueTomMOyayiuei

3KOJIOTAYECKOI0E30I1acCHO
CTH

UIPOM3BOICTBEHHO NPOU3BOJCTBEHHONAeAT |NMpodeccuoHaIbHOIIesITebH

HaeATeJbHOCTHY eI eJIbHOCTHYeJI0BeKAC 0CTH)

OBEKa NMO3ULUITIKOJIOr HYeCKOH

0e3omacHoCcTH

OKO1 Xumus B ObITY OrneHUBaTH Ketic 5 (c yaeroMm
OKO02 UIMPOU3BOJACTBEHHO MOCJIeICTBUSOBITOBOMHUTI OyaymeitnpodeccroHai:Hoil

- . JIeATeTbHOCTH ) BO3MOKHBIETEMBIK
OKO04 51 POU3BOACTBEHHOM .
OKO07 NEeATENLHOCTHYENOBEKa | nesTenbHocTuyenosekacn | 1. [lorennenue KJIUMaTa
08.02.01 03U UBBICBOOOXKIEHHUE

I1K3.5

ra30BBIXTHIPATOBCOHAOKEAHA.
2. bynymuemarepuans
CTPOUTEIHCTBA U CTPOUTEITHHOM

MPOAYKIIHH.

3. HoBble MaTepuaiisl yist
00paboTKH MeTasa,
JPEBECHHBI.

4. JlekapcTBa Ha
OCHOBEpaCTHTEIbHBIXIIpEnapar
OB
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