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I. MACIOPT pa6oueit nporpammbl yue6Hoin JNCUUNTMTIMHBL
Xumua

1.1. O6nacTb NpMMeHeHUs1 paboyeli NporpaMmbl

O6uieobpa3oBaTeibHas  AUCLMNANHA  «XUMUSA»  ABMSIETCA  0053aTe/IbHON  YacTbio
061L,e06pa30BaTeNbLHONO LIMKNA 06pa3oBaTeNbHOM MporpamMmbl B cootBeTcTBUM ¢ PTOC no
cneumansHocT CMO 08.02.01 CTpouTenbCTBO M 3KCNayaTaluus 3AaHUA 1 COOPYXKEHUIA.

12, Mecto y4ye6HOW AUCUMM.YMHBI B CTPYKType OCHOBHOW  MpodeccMoHanbHoM
o6pasoBaTe/ibHOV Nporpammbl:
[JvcuunnnHa BXoauT B LMK 06LLe06pa3oBaTebHbIX ANCUMnavH (6a30BbIii YPOBEHb)

1.3. Lenv 1 nnaHvpyemble pe3ynbTaTbl 0CBOEHUS YHeGHOW AUCLUNINHBI
[NaBHOI LieNblo ABNSETCA (OPMUPOBAaHME Y CTYAEHTOB XMMMWYECKON COCTaBNstoLLeit
€CTECTBEHHO-HAYYHO! KapTUHbl MMpa Kak OCHOBbI MPUHSATWS PELIEHUI A B KM3HEHHBLIX W
NPOW3BOACTBEHHBIX CUTYaLWsIX, OTBETCTBEHHOTO MOBEAEHNs B NPUPOAHON cpese.
3afaumn AUCLUMNANHBGI:

1) cchopmmpoBaTh NOHMMaHWE 3aKOHOMEPHOCTEW NPOTeKaHUs XMMWYECKWX MPOLLECCOB M
ABMEHUI B OKPY>XKaloLeil cpefe, LENOCTHOW Hay4yHOW KapTUHbI Mupa, B3ayMOCBSA3N U
B3aMMO03aB/NCUMOCTY €CTECTBEHHbIX Hayk;

2) pasBWTb YMEHWS COCTaBNATb (hOPMY/ibl HEOPraHWYeCKUX WM OpPraHUYecKUX BELLECTB,
YPaBHEHMA XMMUYECKUX peakumil, OOBLACHATb WX CMbICA, WHTEPNpeTUpoBaTb pe3ynbTaThl
XUMWNYECKMX IKCTIEPUMEHTOB.

3) chopmmpoBaTb HaBbIKM MPOBEAEHMA MPOCreMLLNX XMMUYECKWUX 3KCMepU.MeHTalbHbIX
uccnefoBaHWiA ¢ cobnlofeHwem npaBun  Ge3onacHoro  obpalleHus C  Beliecrsamu U
nabopaTopHbIM 060pY0BaHNEM;

4) pa3BuTb YMEHWS MCMOMb30BaTb MHHOPMALMIO XMMWYECKOTO XapakTepa U3 pasnuyHbIX
VCTOYHWKOB;

5) cthopMupoBaTb YMeHUs MPOrHO3MpOBaTb MOCNEACTBMS CBOEl [eATenbHOCTM W
XUMUYECKMX NMPUPOAHDIX, BbITOBBLIX 1 MPOU3BOACTBEHHBIX MPOLIECCOB;

6) chopmMMpoBaTh NOHUMAaHWe 3HAUNMOCTYU AOCTUXKEHUIA XMMUUYECKOI HayKn 1 TeXHONOTWiA Ans
pasBUTUS COLMAnLHOM 1 NPOKU3BOACTBEHHON Chep.



OCBOEHWE COABPXKAHUA YHEGHOM ANCLUNNNHBI «XUMUA» 06ECMeYnBaeT JOCTUKEHNE CTYACHTAMI CeAY IO X Pe3yNbTaToB

Ko.1 1 HaumeHoBaHNe
hopmupyembix
KOMMeTeHLuit

OK 01 Bbibupatb
C€nocoGbl peLueHns 3ajay
npotheccuoHanbHoi
[NesTeNbHOCTI
NPUMEHNTENBHO K
PaaTUYHbBIM KOHTEKCTaM

M.1aHHPYCMBbIC Pe3yNbTaTbl 0CBOEHUA NMEH I NHHbI

O6wune
B 4acTu Tpy/0BOro BOCMIMTaHNA
* TOTOBHOCTb K TPYAy, OCO3HaHME LEHHOCTW MacTepcTBa,
TpyAaTiobuc;
- TOTOBHOCTb K al0UBHOI AEATENLHOCTU TEXHAK FUUYCCKO 1
COLMANBHON HANPaBNeHHOCTH, CNOCOGHOCTL UHULMUPOBATL,

NNaHMpoBaTb 1 CaMOCTOSTENbHO — BLINATHATbL  TaKylo
[EATENbHOCTh;
- WHTEpEC K PaxTUYHbIM cepam  MpodeccuoHanbHol

[eSTeNLHOCTH.
OaTafieHNC YHMBEPCANIbHBIMU Y-4eGHbIMIA MO3HABATENNbHBIMI
[LeiicTBASMU

a) 6a3oBble NOTNYECKNe AeiiCTBIR:

- CaMoCTOATENbHO (hOPMYNMPOBATL M aKTYann3upoBaTb
npo6.TeMy. paccMaTpuBaTh ee BCECTOPOHHE.

* YCTAHaBNMBATb CYL|ECTBEHHbIM MPU3HAK MW OCHOBaHUA
[NS cpaBHEHUS. K.Taccudmkaumm 1 0606LeHns.

- ONPeAenATb Lenu [eATeNbHOCTW, 33JaBaTb NapameTpbl 1
KPUTEPUIA UX JOCTVKEHNS:

*  BbIAATATb  3aKOHOMEPHOCTW 1
PaccmMaTpuBaeMbIX XB.TEHKAX:

npoTuBopeuns B

BHOCUTb  KOPPeKTWBbI B [eAre.TbHOCTb.  OLEHNBaTh
COOTBETCTBME Pe3ynbTaToB U&TAM. OLEHWBATh  PUCKM
nocne/CTBMiA AeATeNbHOCTH;

m pasBMBaTb KpeaTMBHOE MbIINIEHWE NPU  PelleHnn

JKN3HEHHBIX NPOG.TeM
6) 6a30Bble WCC-Te0BATC/NbCKUE E/iCTBUSA:
ananeTb  HaBblKaMi  Y4CGHO-MCCTENOBATENbCKOM 1
NPOEKTHOM ACATE-NbHOCTY. HaBbIKAMY paspeLleHis NpoGnem.
BbIAB-TATb  MPUYNHHO-CTEACTBEHHblE  CBA3M U
aKTy anM3MpoBaTh 3aJady. BblABUTATb FUMNOTE3Y Ce PeleHus.
HaxoAWTb  aprymeHTbl AN [0KasaTC-nbCTBA  CBOMX

AvcyunnnHapHele

- ananeTb  CACTEMOW  XMUMMYECKUX  3HaHWW,  KOTOpas  BK/IOYaeT:
0CHOBOMONAralowne MOHATUA {XMMMUYECKWii 3NEMEHT, aToM, 3M1eKTPOHHAs
06anouka aToma s-, p-, d-3NCKTPOHHLIC OPGUTaNU aTOMOB. M<K, MONeKyna,
Ba/eHTHOCTb, A/EKTPOOTPULATENLHOCTb. CTEMEHb OKUCMEHWUS, XMMUYECKas
CBAi3b, MOMb, MOMSPHAA Macca, MOMSPHbIA O6bEM, YrNepoAHbiil ckener,
(yVKUMOHATbHAA TPYNNa, Pajukan, W30.Mepus. U30Mepbl, FOManoruyeckuii
PAA rOManoru, yrnesogopoabl, KUCNOPOA- 1 a30TCOAEPKAOLIC COBAMHEHNS,
61anornyeckn akTUBHbIE BeleCTBA (YrneBoAbl, Xupkl, 6anku), MOHOMep,
nofMMep,  CTPYKTYpHOE  3BEHO,  Bbi y TapHble  CC
KPUCTANNMYeCKas PeLIeTKa, TUMbl XMMUYECKUX Peakuynii {OKuC,mrtanbHo-
BOCCTaHOBUTA/bHbIE, 3K30-11 IHAOTEPMUYECKNE, PEAKLIMI NOHHOTO 0GMEHa),
PacTBOP, INEKTPONUTHI, HEINEKTPONNTSI, 3.1KTPONMTUUCCKAR ANCCOLMALMS,
OKUCNUTaNb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PeakLjini, XMMUueckoe
paBHOBECWE), TEOPUM W  3aKOHbI  (TEOPUS  XKMUYECKOTO — CTPOEHMS
opraHuueckux BewecT8 AM  ByTnepoBa Teopus 3.N1l0PONTAYECKON
[AVMCCOLMALIN, NEPUOANYECKMil 3akoH [I.W. MeHzeneesa 3akoH COXpaHeHus
Macchl), 3aKOHOMEPHOCTY, CUMBANNYECKNI A3bIK XUMUK, (haKTanoruucckue
CBE/ieHWs O CBOIACTBAX, COCTaBE, MOMYYEHUM 1 GE30MACHOM WUCMONb30BAHMN
BaXHEWLUNX HEOPraHNYeCKUX U OpPraHWyeckux BewjecTs8 B Gbay ¢
NPaKTUYECKON AeATaTbHOCTN YaTOBCKa;

- y-Merb BbISANATb XapaKTePHble MPU3HAKWM W B3aUMOCBS3b U3yUeHHbIX
NOHSATUIA, NPUMEHSTL COOTBETCTBYIOLME NOHATUS NPU ONUCAHNM CTPOEHNSA U
CBOVCTB HEOPraHWYeCKMX W OPraHUYeckuX BELIECTB W WX MPeBpaLieHni,

BbIAANATL  B3AUMOCBA3b  XMUMUYECKUX  3HAHWIA  C  MOHATUAMU U
NpeACTaBAEHNAMM APYTUX eCTECTBEHHOHAYUHbIX MPEAMETOB;

* YMeTb  WCMONMb30BATb  HAUMEHOBAHWS  XUMUYECKUX  COEAUHEHWN
MEX/YHApOAHOTO  COl03a TEOPETUYECKOK UM MPUIOAAHON  XUMAM 1
p LMX BEW|ECTB (3TUNEH, AL eTNEH. TNMLEPUH,
(eHaT. (hopmanbAerng  YKCycHas  KUCNOTA, TAMLMH, YrapHblii  ras.

YINEeKUCNbIA ra3, aMMUaK, TallieHas W3BECTb, HeralleHas W3BECTb, MUTbeBast
cofa M ApYTUX). COCTaBNATb (DOPMY/bI HEOPTaHUYECKUX W OPraHNyecknx



OK 02. Ucnanb3osaTb
COBpEMEHHbIe CPeacTBa
novcka, aHann3a n
VHTepnpeTaLuunHdopma
LN 1 NHAOPMALMOHHbIE
TexHonoruu ana
BbINO/HEHNSA 3a7a4
npotheccnoHanbHoi
AeATeNbHOCTN

YTBEPXKACHIN, 33aBaTb N NaMeTPbl 1 KPITTEPUM PELLEHNS:

- aHaTIIMPOBaTb Many'yeHHble B XOAE PeleHus 3ajadn
pesynbTathl, KPUTMYECKW OWEHHBATb WX [OCTOBEPHOCTb,
NPOrHO3MPOBaTh U3MEHEHUE B HOBbIX YCNIOBUSX.

* yMETb MEPeHOCUTb 3HAHWS B MO3HABATeNbHYID U
NPakTUYECKy 10 061ACTU XU3HEAEATeNbHOCTH.

- YMETb MWTETPUPOBATL 3HAHWUA W3 Pa3HbIX MPEAMETHbIX
obnacteit.

+ BbIABMTaTb HOBblE WjeN,
NOAXOAbI 1 PeLeHns:

* CMOCOGHOCTb MX WCMONb30BAHWUA B MO3HABATENbHON 1
COLMANLHOI NPaKTUKe

npeanaratb OpPUrMHaNbHbIE

B 06/1aCT! LIEHHOCTY HAy4HOTO MO3HAHNA:

* ChOPMUPOBAHHOCTE MUPOBO33PEHMSA, COOTBETCTBYIOL|ETO
COBPEMEHHOMY YPOBHIO Pa3BUTUA HayKM M OGLIECTBEHHOI
NpaKTWKW, ~ OCHOBAHHOTO ~ Ha  Auanore  Ky/ibTyp,
CNOCOGCTBYTOWICTO ~ OCO3HaHWIO ~ CBOEro  MecTa B
NOAMKY'NblyPHOM MUpe:

* COBEPLUEHCTBOBAHMNE S3bIKOBOW U YNTATENbCKOM KyNbTypbl
KaK Cpe/CTBa B3aUMOZENCTBUSA MeXAY NI0AbMI W MO3HaHNS

mupa.
- 0CO3HaHWe LEHHOCTN HayuHOii [eATeNbHOCTU, FOTOBHOCTb
OCYLIECTBATb  MPOEKTHYID M WCCTeJ0BaTeNbCKYI0

[esITeNbHOCTb MHANBUAYANLHO 1 B rpynne:
OBfajeHNe YHUBEPCANbHBIMU Y4eGHBIMI MO3HABATE/bHbIMM
LeicTBUAMU:

BEWECTB, YPABHEHNA XMMUYECKUX Peakuuii, O0BbACHATb WX CMbICA:
noATBEPXKAATb  XApaKTepHble — XAMUYeCKue  CBOWCTBA  BELeCTB
COOTBETCTBYTOLINMI HTaMN 1 yp: it XUMUYeCKnX
peakuuii:

* yMeTb yCTaHaannBaTb MPUHAANEKHOCTb W3YYEHHBIX HEOPraHUYecKuX n
OpraHNyecknx BeLIECTB K OMpeJeneHHbIM Knaccam v rpynnam coefuHeHui,
XapaKTepu3oBaTh WX COCTaB M BaXHeiiluMe CBONCTBA: OMPEAENATL BUfbI
XUMUYECKUX CBSA3el (KOBaNeHTHas, UOHHAs, MeTaxnuueckas. BOAOPOAHAs),
TUNbI KPUCTANNMYECKIX PELLIETOK BELLECTB: KNACCU(ULMPOBATL XMMUYECKME
peakumn:

C(HOpMUPOBaTL  MPENCTAaaNeHns; 0  XUMUYECKOW  COCTaBAstoLLei
€CTECTBEHHOHAYYHOW KapTUHbI MUPA, PO XAMWAW B MO3HaHUU SB.ICHMI
npupogkl, B (OPMUPOBAHMN MbILLACHUS W KyNbTypbl fIMYHOCTH, Ce
by HKUMOHANBHOI TPAMOTHOCTY, HEOGXOAUMON NSt PELIEHNS MPAKTUYECKAX
33a4 W 3KANOrNYeckn 0GOCHOBAHHOTO OTHOLIEHMS K CBOEMY 3[0POBbIO U
npuUpoaHoii cpepe.

* yMeTb MPOBOAMTL PAcyeTbl MO XUMUUECKUM (HOPMynam W ypaBHEHUsM
XaMUYECKUX  PeaKuuil €  UCTIONb30BaHWEM  (M3MYECKUX  BENNYMH,
XapaKTepu3yloL|nx BelLEeCTBa C KO.INYECTBEKHONM CTOPOHbI Macchl, 0Gbema
(HOpManbHble YCNOBWA) ra3oB, KOMMYECTBA BEWECTBA: WCMONb30BaTh
CUCTEMHBIE XUMUYECKNE 3HAHWA ANA MPUHATUS PELIeHUA B KOKXPETHbIX
JKN3HEHHBIX CUTYALMSX, CBA3AHHbIX C BELECTBAMU 1 UX NPUMEHEHNEM
-yMeTb  MAaHMPOBATb W BLIMOMHATL  XUMUYECKWI  IKCMEpUMEHT
(NpeBpaLyeHs OPraHWUYeckux BeWeCTB MNPU HArpeBaHWM, MONyueHue
3TU-EHa 1 M3YUeHUe ero CBOWCTB, KAYeCTBEHHbIE PeaKLun Ha anbierugel,
Kpaxman, YKCYCHYIO KMOMOTY. [eHaTypauus GenkoB npu HarpeBaHuu,
UBeTHble peakumn GONKOB. MPOBOAWTL PCaKWiWl WOHHOTO OBMeHa,
onpefe.nATb CPeay' BOAHBIX PAaCTBOPOB, Ka4eCTBEHHbIE PEAKLMI Ha Cy/bdaT™,
KapboHaT- W XNOPUA-aHMOHbI, HA  KaTUOH  aMMOHWfi,  pewatb
JKCMepuMeHTanbHble 3ajayn no Temam “Meraxnbl” u “"Hemcraxnibl®) B
COOTBETCTBAM C MPaBUNAMU TEXHWUKU GE30MacHOCTM Mpu O6paleHnn C
BEL|ecTBaMU 11 NabOPaTOPHbIM 0GOPY/AOBAHMEM: NPCACTAANATL Pe3ynbTarhbl
XWUMUYECKOT0 IKCMEePUMEHTa B (HOPME 3annCK ypaBHEHWIl COO'TBETCTEYIOWIMX
peakuuit 1 hOPMyNMPOBaTL BIBOAbI HA OCHOBE 3TUX PE3y/bTaTOB.

-yMeTb aHaNM3NPOBaTh XMMUYECKYIO MH(DOPMALAIO, NONYYaEMYIO U3 PasHbIX
VICTOYHMKOB (CPEACTB MACcCOBOM MHGOPMALMK, CeTb VIHTEPHET 1 ApyTue):




OK ()4 SthdekTnBHO
B3aUMO/EICTBOBATb 1
paboTaThb B KONNEKTMBE U
KoMaHae

B) paboTa ¢ MH(opmaLneit.

BfajeTb  HaBblKaMW  MaT>'yeHus  MH(oOpMauum 3
VCTOUHINKOB PasHbIX TUMOB, CAMOCTOSTE/NIbHO OC/LIECTBAATL
NOWCK.  aHalM3. CUCTEMaTWU3auUMio U  WHTEpnpeTayuio
VH(OPMALMN Paiin'HbiX BUAOB 1 HOPM MPeacTaBneHus:

- CO3jaBaTb TEKCTbl @ PaMUuHbIX (HOpMaTax C >4eTom
HasHaueHUs MH(OPMaLMM W Le.TeBOW ayAuTOpuM, BbIGUpas
ONTUMANbLTTO (HOPMY NPEACTABNEHNS U BU3\annu3aLmMu.

- OLEHMBATb JOCTOBEPHOCTb, IETUTUMHOCTb UHBOPMaLUK, ee
COOTBETCTBYE NPABOBLIM H MOPA/IbHO-3TUYECKMM HOPMaM;

UCNaTb30BaTh  CPeACTBA  MH(OPMALMOHHBIX U
KOMM/THUKALMOHHbBIX TEXHONMOTUI B PELIEHNI KOTHUTUBHBIX.
KOMM>'HUKAaTMBHbIX M OPraHW3aLMOHHbIX  3aja4  C
cob.TioneHnem  Tpe6oBaHuit 3PrOHOMMKM. TEXHUKN
6€30MaCHOCTI, TUTMEHbl. PCC>PCOCGEPEKEHNS. MPaBOBbIX W
3TMYECKIX HOPM, HOPM UH(OPMALIMOHHO Ge30MacHOCTH:

BNajeTb  HaBbIKaMW  PAcMO3HaBaHWA M 3alKThI
VH(OPMAL MK, NHHOPMALNOHHOI 6E30MaCHOCTU TUYHOCT.

- TOTOBHOCTb K CaMOpa3BUTMIO, CaMOCTOATENLHOCTU 1
CaMoOMPENONeHMIo:

-0B.nageHue HaBbIKaMu UMEGHO-MCC-NIeNI0BATC/ILCKOIA.
NPOEKTHOM 1 COLMaNbHOI AEATENLHOCTH.

OBnafexve YHUBEPCANbHBIMN KOMMXHMKATUBHbIMI
[LeicTBUAMM:

6) COB.MeCTHas AeATONbHOCTb.

- MOHMMATb 1 WCMONL30BaTh MPEUMAITUECTBA KOMAHAHOM 1
VHANBUA>ANbHON PaGoTbl:

NPUHUMaTb  LENM  COBMECTHOM  JeATenbHoCTH,
OpraHu3oBbLIBaTL W KOOPAMHMPOBATh AedCTBUA MO  ee
JOCTVKEHMIO: COCTABAATb MnaH AeiiCTBUMA, pacnpefensTh
ponu ¢ NHeroM MHEHWIi >-4aCTHUKOB 0GCUMCAATE PC3>NbTaTbl
COBMECTHOI1 paboTbl.

* KOOPAVHMPOBaTb W BbLIMONHATL pabonx B YCNOBUAX
pea.nibHoro. BUPT>a.NIbHOMO n KOMBUHMPOBaHHOTO
B3aMMOZENCTBUA:

- OC/LWECTBUNATL NO3NTUBHOE CTpaTernyeckoe MoBeAeHNe B

- BNafeTb OCHOBHLIMK METOAA.MM HAaYMHOTO MO3HAHWA BeWecTs W
XUMUUYECKUX  sBLleHWA  (HabniofeHMe.  U3MepeHuMe.  3KCMEPUMEHT.
MO/ieNMPOBaHME);

- >-MeTb MPOBOAUTL PACcueTbl MO XMUMUUYECKUM (HOPMANAM W YPABHEHUAM
XUMWYECKUX — PEAKUMil € WUCMWb30BAHMEM  (DUNYECKUX  BCTUUHH.
XapakTepu3\loWMX BEL|eCTBA C KaTUYECTBEHHON CTOPOHbI: Macchl, 06bema
(Hopm3.1bHbIC  ycnoBus) ra3oB, KonAM4yecTBa BCLUCCTBA; WCMO/Mb30BaTb
CUCTEMHbIE XAMUYECKNE 3HAHWA ATA NPUHATAA PELIEHN! B KOHKPETHbIX
KM3HEHHBIX CUTY AL{HAX. CBA3AHHbIX C BELLECTBAMM W UX MPUMEHEHMeM

yMeTb  anaHupoBaTb 1 abiMOAWITb  XUMUYECKUK  IKCTIEPUMEHT
(NpeBPALLEHN  OPraHMYECKUX BlECTB MPU  HarpeBaHuu, MONYMEHUC
3TNIEHA W M3>UCHWE ero CBOWCTB, KaueCTBEHHbIE Peakuuu Ha ONbJerusbl.
Kpax.uan. >KC\CH>NO KWUCNOTY, [eHaTypauus GENkoB MpU HarpeBaHuu,
UBETHbIE peakuun GeMTKOB. MPOBOAUTL  PEAKLUM  MOHHOTO  0BMeHa,
OnpeAensTL CPefly BOAHbIX PACTBOPOB, KaueCTBEHHbIE PeakLyun Ha cynb(ar™,
KapboHaT- M XI10PUA-aHWOHBl.  HA  KATMOH  aMMOHMS.  pewwaTb
JKCMe"MMeHTaNbHble 3agaun no Temam “MeTannbl® u “"Hemctaxnbl™) B
COOTBETCTBMM C MpaBMNamu TEXHWUKN Ge3onacHOCTW Mpu o6palieHnn ¢
BCLUECTBAUr H NaGOPaTOpHbIM 06OP\JOBAHMCM: MPeACTaansrb PesynbTaTbl
XUMIUYECKOTO IKCMEPUMCKTA B (YOPME 3anm1cy ypaBHEHWIA COOTBETCTBIOWINX
peakuyii 1 hopM%.TUPOBATb BLIBOAbI HA OCHOBE 3TUX Pe3y.NbTaTos



OK 07 CopeiicTBOBaTbH
COXPaHeHMIo

OKPp) XatoLLeli cpepbl.
pee> peoc6epexcHuio.
NPUMEHSTL 3HaHNA 06
M3MeHEHUN Knnumata
MPUHLMMLI GEPEXNBOTO
npoM3BOACTBA,
3PheKTUBHO
[eiicTBOBaTbL B
4pesBblyaliHbIX
cUTYyaLmsx

MK I 1 Mop6upatb
HanGonee ONTMManbHble
peleHus u3
CTPOUTENbHbBIX
KOHCTPYKUMiA 1
matepuanos,
paspabaTbiBaTh y3/ibl 1
fAeTanu KoHenpy 1MBHbI x
3/1IEMEHTOB 3JaHNit U

pas.l/<HbIX  CUTyauwsx, —MpoOABNATb  TBOPYECTBO U
BOOGPAKEHME, BbITb UHALMATUBHBIM

OB.1a/iCHNeE YHWNBEPCANbHBIMI PEry NATUBHLIMU AeAiCTBUAMM;
r) npuHsaTHe cebs n Ap\nrx nogein

* MPUHUMaTb MOTUBbI W apryMeHTbl NpYra« .ftojedt npu
aHann3e pesynbTaToB JeATeNbHOCTA:

- MpIOHaBaTb CBOE MPaBO M NpaBo APYrux fiopei Ha
ownbKm.

- pa3BMBaTb CMOCOGHOCTL MOHUMATL MUP C MO3NLMN APYroro
uiinoseka,

B 06/1aCTV 3KONIOMNYECKOr0 BOCMNTAHNS:
- C(HOPMUPOBAHHOCTb IKOMNOTUUECKOI Ky/bTYPbI, MOHNMAHNE
anuAHNA  COLMANbHO-3KOHOMUUYECKUX  MPOLECCOB  Ha
COCTOSHME MPUPOAHON 1 COLMANbHOM CPeAbl, OCO3HAHMe
rN06aNbHOTO XapakTepa IKanoruyeeKkkx Npobnem:
NNaHupoBaHWe M OCylWeCTaneHuC  JeiicTenii B
OKpYy)XXalolleli Cpeie Ha OCHOBE 3HAHWSA Lianeil yCToiunBOro
PasBUTVS YeNoBeYeCTBa.

aKTUBHOE  HenpusTe — ACTBUIA,  MPUHOCAWMX  Bpes
OKpY XatolLeit cpeje:
- yMeHue NpoOrHo3npoBaTh He6naronpuATHbIe

3KaNornuccKne NocneAcTsns NpeanpUHUMAaEMbIX AeNCTBHIA,
npeaoTBpaLaTh nX;

- pacluMpeHve OnbiTa /|esTeNbHOCTU  3KONOTUYECKOI
HarTpaaneHHoCTn:
* oanartoHMe  KaBblkami  y4eGKo-WMcanefoBaTenbCKoid,

NPOETTHOI 1 COLNaNbHOM AeATeNbHOCTH;

- yMeHue NpPOrHo3MpoBaTh HeBnaronpusTHble
3KONMOTMYECKMe NOCNEACTBUS NPEANPUHUMAEMbIX AEHCTBUA,
npefoTBpaLaTh UX:

NpUHMMaTb  LeNM  COBMECTHON  [JeSTeNbHOCTH,
OpraHu30oBbIBaTL W KOOPAMHMPOBATL  AelicTBMS MO Cce
JOCTVKEHMIO: COCTaanArb MnaH AeicTBUiA, pacnpedensTh
PO.H C y4YETOM MHEHWI YUaCTHUKOB 06CYXAATb PesyibTaTbl
COBMECTHOIH PaGoTl:

- KOOPAMHMPOBATb U BLIMONHATL PaGOTy B YCNOBHJ

chOPMMPOBATL  MPEACTaBAEHUS: O XWUMWUYECKON CoCTaansiowel
€CTECTBEHHOHAYUYHONM KapTUHbI MUPA, Panu XMMAW B MO3HAHWM SaneHuit
rTpUPOALL. B (DOPMMPOBAHUM MbILLNEHUS M KYNbTYpbl JUYHOCTH, €C
(DyHKLUMOHANbHOMR rpaMOTHOCTH. Heo6XxoAnMoi Ans peLueHus
NPaKkTUYeCKNX 3afay W IKANOrMyecki OBGOCHOBAHHOTO OTHOLWIEHUS K
CBOEMY 3/J0POBbIO 1 IPUPOAHOIA Cpefe:
- yMeTb C06.THAaTh NPaBMna 3K0.TOTUUCCKM LiC-TCCOOGPA3HOMO NoBeaeHMs
B GbITY 1 TDY/I0BOV JIEATC-NLHOCTH B LENSX COXPaHEHWUst CBOETO NOPOBbS 1
OKpY>aloujeil MPUPOAHOI Cpeabl: yuuThIBaTb ONAcHOCTb BO3AENCTBUA Ha
XKMBbIE OPraHU3Mbl ONPEAENEHHbIX BELLECTB, MOHMMas CMbICT MOKa3aTens
npeAenbHoii 4oNyCTUMOI KOHLEHTpanum

- YMeTb BbIfANATb XapaKTepHble TTPH3HAKM U B3aNMOCBA3L M3YUEHHbIX
MIOHATWA.  MPUMEHATb  COOTBETCTBYIOWME MOHATUA  FTPH  ONMCAHUK
CTPOEHNA H CBOIWCTB HEOPraHUYecknx M OPraHUYecKUX BELIECTB U UX
npeBpaLyeHuii, BbIABNATL B3aMMOCBA3b XUMUYECKUX 3HAHWIA C MOHATUAMMN
W TpeAcTaB-NeHNaMIA py T’MX eCTECTBEHHOHAaYYHbIX NPEAMETOB.

- YMeTb HCManb3oBaTh HAMMEHOBAHUA XUMUUYECKMX  COEAUHEHW
MEeX/yHapOAHOro COl03a TEOPETUYECKOW U  MPUK.TaAHON XuMUM 1
T X BeWeCTB (3TW.TEH. aueTU/eH.

rANLEpUH, deniin. hopmManbaerns, X-KCycHas KHanoTa. FMFATH. yrapHblii



COOP3“KEeHUN B
COOTBETCTBUM C
YCNOBUAMM
aKcnAnaTayum u
HasHaueHNAMM

MK 2.2 BbinasHaTs
CTPOMTENbHO-
MOHTaXHbIE. B Tom UMCIC
OIICTOHHbC paboThl Ha
06beKTe KanuTanbHoro
CTPOUTENLCTBA

peanbHoro. BUPTYaNbHOrO ¥ K0.MGUHUPOBAHHOTO
B3aMMO/eENCTBUA:

- CO3aBaTb TeKCTbl B PamUuHbIX (hOpMaTax C y-4eTom
HasHaueHUs UHAHOPMAUMN 1 We.TEBOW ayAUTOPUN, BbIGUPas
ONTUManbHylo HOpMy NpeACTaBNeHWs W BU3yaTU3aunu. -
OLIeHNBaTb JJOCTOBEPHOCTb, NIEFUTUMHOCTb MH(OPMannm. ee
COOTBETCTBUE MPABOBLIM 1 MOPA.1bHO-3TUYECKIM HOPMaM

ra3. yrnekuc/blil ras, am.MMaK. ralleHas W3BECTb, HeralleHas W3BeCTb,
rrATbCaas CoAa W APYruX), COCTaBASATH (POPMYNbI HEOPraHUYECKUX W
OpraHUYecKNX BELeCTB. YPaBHEHUS XUMUYECKNX PeaKLuil. 0GBACH)Mb X
CMbIC, MOATBEPXKAATb XapakKTepHble XUMUYECKME CBOWCTBA BELECTB
COOTBETCTBYIOWMMA  3KCTIEPUMEHTaMM M 3aNUCAMM  ypaBHeHWit
XUMUYECKNX PeaKLnit.

- YMETb YCTaHAaNNBaTh MPUHAANEXHOCTL U3y YEHHBIX HEOPTaHUYECKUX 1
OpraHUYeckux —BelWecTB K OnpeJeneHHbIM  Knaccam M rpynnam
COE/MHEHWIl, XapakTepu3oBaTb WX COCTaB W BaxHeillune CBOWCTBA,
onpefensiTb  BUAbl  XMMMYECKWX  CBS3ell  (KOBaTEHTHas.  MOHHas,
MCTaxnnueckas. BOAOPOAHAS), TUMbI KPUCTANINYECKUX PELLETOK BelLECTs,
KNaccuthunmpoBaTh XMMUUECKME PeaKLmMn:

- yMeTb anaHupcBaTb W  BbIMOMHS/» anaHUpoBaTh W  BbINOMHATL
XUMUUECKNI IKCMIEPUMEHT (NpeBpaLLeHIsi OPraHUYeckuX BeLLecTB Mpu
HarpeBaHuu, NoayyeHUe 3TUNEHA U U3y YeHNe ero CBOMCTB, KauecTBeHHbIe
peakuun Ha anbAerungbl, Kpaxman, YKCYCHYK KUCAOTY: [AeHaTypauus
6enKoB NP HarpeBaHuM, LBETHbIE Peakuumu GeNKoB: NPOBOAUTL Peakuu
VIOHHOTO 06MeHa, ONpeAensTh CPedy BOAHBIX PacTBOPOB, KauyecTBEHHbIE
peakuun Ha CyNb(aT*, KapGOHAT- U X.JIOPUA-aHHOHBI. Ha KaTUOH aMMOHMS:
pewaTb 3KCMepuMeKTaTbHble 3ajaun no Temam “MeTaxTbl" u
“HemcTaxnbl") B COOTBETCTBUM C MpaBUiamMn TEXHUKU GCIONACHOCTM Npu
obpawekan C  BewectsaMu M NaGOPaTOPHbIM  0GOPY/JOBaHMEM:
npeAcTaanar PesynbTaTbl XMMUYECKOTO 3KCMEPUMEHTa B hopMe 3anucu
YPaBHEHUIl COOTBETCTBYIOLINX Peakynii U (opMynMpoBaTh BbIBOAbI Ha
ocHoBe 3TUX pesynbTaros:
* YMETb aHaNM3NpoBaThb XMMMYECKYIO WH(OPMALMIO, MOayyaeMyio W3
pasHbIX MCTOYHUKOB (CPEACTB MaccoBoii UHhOPManun. ceTb VHTEpHeT u

fpyrve).

1.4. Konnyectso 4acoB Ha 0CBOEHWE NPOrpamMMbl Y4e6HO AUCMHNAHBLI M NPOMEXYTOUYHas aTTecTauna:
MakcumanbHas yuyeGHan Harpyska obydatoujerocs 96 4acos, B TOM uncne:
o6a3aTenbHas ayaKkTopHas yyebHas Harpyska obyvatoujerocs 96 4acos,
camMoCTOATENbHAN PAGOTA 06YUalO W «'OCH He MPEejyCcMOTpeHa,
NpOMexXyTOuHas aTTecTauns: 2 cemecTp - AntddepeHLMpoBaHHbIi 3aueT



2. CTPYKTYPA U COOEP>XAHUE YYEBHOW ANCLMANHDBI

Bup yue6Holi paboTbl O6bem B Yacax
O6bem obpasoBaTesibHOl nporpaMmb| y4e6Hoi 9%
OUCUUNIIVHBI
BT.U.
OCHOBHOE cofiep>kaHune 66
B T.4.
TeopeTuyeckoe o6yyeHne 54
npakTuyYeckue 3aHaTns 12
MpodeccroHanbHo OpPUEHTUPOBAHHOE cofiep>kaHue 30
(cogeoxkaHne NPUKIaAHOIO MOAYNS)
B T.4
TeopeTuyeckoe o6yyeHne 24
npakTuNYeCcKne 3aHATnA 6
MHaMBMAayanbHbI NPoeKr (fa/HeT) HeT

lNpomexyToyHaa aTTectaums - auddepeHLUpOBaHHbIi
3a4yeT



2.2. TemMaTU4eCKUii nnaH W COAEOXMHME YHeBHOW AUCLNNANHBI Xumus

Ko.Tbt
KOMiicieiiuiiii,
. (hopMMpOHaMHIo
HaumeHosanme paxieion mTem ConepxaHHe yyebnoro MaTcp;ﬁa:qaa'mOTv(l)mirz: opi aHH3anHH ;|CATe.1bliocTH Obbem uacos KOTOPbIX
cuocobereyet
JKMeEHT
nporpammbl
2 3 4
PAUJIEN 1. OCHOBbI CTPOEHWS BELWLECTBA 8 OKO!. 0K02
CopepxaHue 6
1. CoBpemeHHas Mofe.1b CTPOEHNS aToMa.
CUMBO.TUYCCKUIA 53K XAMWM  XUMWYECKUI  3neMeHT  DneKTPOHHast N
KOH(WN panus atoma. Knaccubmkaums XWMUYECKUX 3.TCMCHTOB (s*. p*. (I*
31CMeKra). BaneHTHble 3/1e10POHbI. Ba.TCKTHOCTb
Tewma 1.1. CTpoeHne aToMOB 2. 3.TCKTPOHHAA NpMpONa XMMUYECKOM CBA3M OKO01
XMMUYECKUX 3.1CMEHTOB H npupona ONICKTPOOTPULATENBHOCTb.  BUbl XMUMUYECKOH CBAA3W (KOBATEHTHas. WMOHHas, 2
XUMUYECKON CBH}IL MeTaxTuyeckaa. BOAOPOAHAs) 1 CNOCOGLI ee 06pa30BaHus.
B TOM 4nCTe NPaKTUUECKNX 3aHATUIA 1 .M6OparopHbIX pabot
MpaKTUyeckoe 3aHATME Ne |. PewleHme 3ajanuii Ha CMIATb30BAHUC XVIMUHECKOI 2
V Ha3BaHuil co Ha YCTaHOB/IEHME CBA3M MEX[Y CTPOEHUEM
aTOMOB XUMUUECKUX 3NEMEHTOB
CamocTo]rrenbiias pa6ota 06y4aroLwmxcs
CopepxaHue 2
Mepuoguyeckas cucTeMa XUMUYECKUX 3nemeHtos M. McHicncess
dusnyeckuit cmbicn Mepuognueckoro 3akoHa [l V. MengeneeBa 3akOHOMEPHOCTU
M3MEHEHWS CBOWCTB XWMWUYECKUX XTCMEHTOB. 06pasyembiX WMM MPOCTbIX W
C.IOWHbIX BCLIECTB B COOTBETCTBUM C MOTOXKEHMEY XMMUYECKOrO 3/1eMeHTa B
Mepvognyeckoii  cucTeme.  MUPOBO33PEHYECKOE W HAy4yHOe  3HaueHue
Mepuognueckoro 3akoHa [ W MengeneeBa [MporHossl J1U  MeHac-Teesa. 2 (K 01

Tema 1.2. MepHO.THYECKHIT 3aKOH 1

OTKPbITUE HOBBIX XNMUYECKNX 3.TE.MCHTOB PeLLeHNe MPaKTUKO-OPUEHTUPOBAHHbIX (K 02
Ta6.Tuya A./. MeH1C iccBa

TEOPETUYECKUX  3ajjaHil  HAa  XapaKTePUCTUKY — XWUMUYECKUX  3.TEMEHTOB
«MCTa-XTUUCCKUE / HEMeTaT/MYCCKUC CBOWCTBA, 3/1€KTPOOTPUMATENLHOCTL 1
CPOACTBO K 3M1EKTPOHY XMMUYECKUMX 3N1EMEHTOB B COOTBETCTBUE C UX XTEKTPOHHbIM
CTPOEHMEM U MOTOXEHHCM & MEPUOAMUECKON CUCTEME XMMMUYECKUX 3MEMEHTOB
O N MeHge.TeeBa>»

B HOMuuCio NpaKTUYecKMX 3anf1Mii 1 .TaGomaropHelx paéot
CamocTosTc.u>mas paboTa obyyvarownxcs



PA3OEN 2. XUMWYECKWE PEAKLN
CopcpscaHue
1. K.iaccumkamHs v TUNbI XMMUYECKUX peakuuit
Knaccvuhmxauvm W TUNbl XUMWUYECKUX pBaKlUlM C y4yacTuem HeopraHu4eckux
BcwiccTB  CocTaaTCHUE  Yp: i nooc PaxTOXEHNS.
3aneLweHHs. 06M€Ha, BTM. peakumﬁ ropeHuna oKucnekus-soccrtaHoaTeHms
2. Ypasu(va OKHC1eHHfA-BOCCTaHOB.IeHNA

Tema 2.1. Tunbl x| n
peakuuit

Tema 2.2. 3.MKTpoO.WTUYeCKas
NINCCONNANNUA 1 NOHHBI 06MeH

KoHTpo.1bHas pa6oTa Ne |

yp OKMC.TCHHSA-BOCCTAHOATCHNA  CTeneHb OKUCMeHNA OKHENnKreTb u
BOCCTaHOBUTENb COCTAATCHUC W YPaBHNUBaHUE OKMCINTC/ILHO-BOCCTAHOBUTE. ThHbI
peakumii MeTOAOM 3NeKTPOHHOTO GanaHca OKWUCTUTENbHO-BOCCTAHOBKTCTbHbIE
peakuun B NpuUpode, MPOM3BOACTBEHHBIX MPOLECCAX W KU3HEAEATENLHOCTH
OpraHioMOB.

B Tom Y/CIC npaKTMUYeCKNX 3aHAT UM 1 .N1aBopaTopHbIX paboT

MpakTuyeckoe 3aHATWe No 2. PacyeTbl N0 ypaBHEHWAM XUMNYECKUX peakuymuii OBP
CayorTonaTc.1bHaa paboTa 06yvaroLmxcs

CopepxcaHue

Teopus aNeKTPONNTYECKOI AUCCOLMALMN VIOHbI DNEKTPONUTHI, HE3NCKTPATUTbI
Peakuun WOHHOTO 0GMeHa. CoCTaaTCHWe peakuuii WOHHOTrO O6MeHa myTem
COCTaaTeHH MX MaTHbIX W COKPALLEHHbIX WOHHbIX YpaBHEHWH KUCTOTHO-
OCHOOMLIC PeaKLnit 3aaHis Ha COCTAATCHMC MOHHBIX peakLuit

B TOM uncne NpaKTUYECKNX 3aHATUIA 1 .NaBopaTopHbIX paboT

C&MocTonTe. ThHas pa6oTa 06yyaroLmxcs

CTpoeHue Bew|ecTBa 1 XUMUYECKIE peakLnmn

PA3JE/N 3. CTPOEHWNE N CBOWCTBA HEOPFTAHWYECKUX BEWECTB

Tema 3.1. K.iaccuHKaunHs,
HOMEHK.1aTypa 1 CTPOOTHe
HEOPraHu4ecknx BeLecTs

Co.1CpxaHue

1. NpeameT HEOPraHUYecKoi Xumun

MpeAMeT HeopraHM4eckoi Xumuu K.TacCUgKKanusi HEopraHMUecknx BELLEeCTB
MpocTble U COXKHbIE BewecTBa OCHOBHbIE aTacchl COXHbIX BEW|ECTB; OKCUAbI,
TUANOKCUNBI. KUCAOTbI, CETH

2. B3an4i0CBSA3b HEOPraHNYeCKNX BELeCTB

ArperatHble COCTOSIHUS BellecTBa KpUCTaxTuucckue W amopdHble BeLLecTBa
Tunbl  KPUCTANNNYECKMX  PELETOK  (aTOMHAs.  MAaTeKynspkas. — MOHHas,
MeTannnyeckas) — 3aBUCUMOCTb  (DM3NYECKUX  CBOWCTB  BewjecTBa OT  Tuna
KPUCTANNINYECKON PelleTKi 3aBUCUMOCTb XUMUYECKOH aKTMBHOCTW BEW|ECTB OT
BMAA XAMWYECKOW CBA3W W TUNA KPUCTArTUYCCKONA peweTkn  MpuumHbl
MHOr006pasus BCLICCTB

10

26/16

(KO1. OKO04

OKO!

OKO!
OKO04

OKO1. OK04
(K 0L (K 02.
(K 04
MKu. MNK22

OKO!
0KO02



Tema 3.2. ®||)uk'o-xumiiyeck'ne
cBoiicTBa Heopi'ummeckTtx BewecTs

Tema 3J. N.TeHT||d||kaiT 8
HEOpraHHYeCK'MX Bel|ecTB

KoHTponbHas pa6oTta 2

B Tom 4iic.ie npakTuueckux 3aHATUiA 1 na6opaiopHbix pa6oT
MpakTuyeckoe 3aHsTie Ne 3, PelueHne NPakTUYECKUX 3afjaHuii MO K3accupukannm.
HOMEHKNATYpe U XMMUYECKUM (hOPMYnaM HEOPraHWYecKUX BelLeCTB PafTUUHbIX
leiaccoB
CamocTosTenbHas paboTa 06yqaroLmxcs
ConeoxaHue
1. McrabThbl
0O6Lwue Gu3nyeckue U XMMnu4eckue ceoicTBa MeTannoB. Cnocobbl NaTyueHus.
2. 3HayeHue MCTarToB W HEMETa.XTOB B MPUPOAE W XW3He'leATC.1bliocrH
Ye/l0BEeKa n opraHu3mMoB
3. Kopposus meTaxioB
Kopposus MeTatf108 BU/bI KOPPO3NK, CNOCOBLI 3aLINTLI METAXTOB OT KOPPO3NK.
4 HewmetaxTbl
O6Lyne (hM3MYECKMe 1 XMMUYECKIe CBOWCTBA HEMETA.T/I0B
5. Tununuuele ceoiicTBa HemeTablios V- VII rpynn
6. K.1aCCH(MKaWIA 1 HOMEHK.1aTypa COeUHEHNI HEMETAXTOB
Knaccudukaums v HOMEHKNatypa COeAUHeHWi  HemeTannos. Kp\roBopoTel
G1OTEHHBIX 3/1€.4eHTOB B NPUPO/e.
7. XMMWUYeCKIe CBOMCTBA OCHOBHBIX K.TACCOB HEOPraHMYeCKMX BCLICC I8
Xumnyeckne CBOWCTBA OCHOBHBIX KNacCOB HEOPraHWYeckux BewjecTs (OKCWAOB,
TU/POKCUAOB, KUCNOT, CONMedl H Ap) 3aKOHOMEPHOCTM B M3MEHEHWN CBOVCTB
MPOCTBIX BewecTs, soaopoansix COEANHEHWN, BbICLINX OKCUAO0B U TAPOKCUAO0B.
B TOM YHCTE 11pak*rHYeCKUX 3aHATUI H NaBOPaTOPHbIX paGoT
MpakTudeckoe 3aHaTue Ne 4  CocTaaneHue \paBHEKWW XUMUYECKUX peakuuii ¢
34acTMEM MPOCTHIX U CIOXHBIX HEOPTaHNYECKMX BELLECTB.
FamocTAaTenbHas pa60Ta obyuyalowuxcs
2 cemecTp
CopiepxaHue
B TOM YHCTe NPaKTUYECKUX 3aHATUI 1 .Na6oPaTOPHbIX paboT
Na6opatopHas pa6oTa .Ne 1 «/iaeHTU(MKaLMA HEOPTaHNYECKNX BELLLECTB»
CamocTosTenbHas paboTa 0byyatoLnxcs
CBOWCTBA HEOPraHNYeCKMX BCLICCTB

PA3LEN 4. KWHETUYECKWE U TEPMOANHAMWYECKWUE 3AKOHOMEPHOCTW MPOTEKAHUSA

Tema 4.1. CKOpPOCTb XHMMWYCChIH

XUMUYECKUNX PEAKL NI

| Co.TepxaHHe

0K o1
0K 02
NKn. NK22

OKOI. OK02.
OKo04

OKO/. OK02.

OKO!



peak'uuit. Xumuyeckoe paBHoBecue

Tema 5.1. MoHATHE 0 pacTBOpax

Tema 5.2. VMiccienosaHHe CBOWCTB
pactBopos

1. CKOpOCTb peakLinu, ee 3aBUCUMOCTb OT paxAnyHbIX (PakTopoB

CKOpOCTb  peakuyuu, ee 3aBUCMMOCTb OT Pa3/IMYHbIX (haKTOpoB, TTPUPOAbI
pCarup3ToLLHX BELECTB, KOHWEHTpaLuW pcarMpagolunx BewecTs, Te.MmepaTypbl u
aTowaan peakLUOHHON NoBepxHOCTU. TeatoBble 3PHEKTbI XUMUYECKUX peakLuit
9K30- 1 3HAOTEOMUYECKUNE. Oeakumnm

2. O6paTUMOCTb [K*aKimit

XUMUYecKoe paBHOBECME W €ro CMELLeHne nof AGVICTBMGM PaxTUYHbIX EbaKTOpOB
(KOHLieHTpauus peareHTOB WA MPOAYKTOB peakuuu, AaBneHue, Te.Mnepatypa) ans
CO3AaHuns OrTruManbHbIX yC.ﬂOBMVI MPOTEKaHUA XUMUYECKUX MpoueccoB [MpuHumn
Nc LWarc.ibe

B rom uncne NpakTU4eCKUX ARHATATIA 1 .AaGopaTOpHbIX paboT
CamocTosiTegbHam pa6oTa 06aMatoLLMXCs

PA3LEN 5. PACTBOPbI

Copgepxxarue

1. PacTBopeHue Kak (HU3NKO-XUMUUYECKML| NPOLece

PacTBopeHue  KaK  (IM3NKO-XMMUYECKWiA  npouecc.  PacTBopbl Cnoco6bl
NPUrOTOBNEHNS PAacTBOPOB  PacTBOPUMOCTb  MaccoBas /JONsi PacTBOPEHHOTO
BewecTBa. CMbICN NOKA3aTens npedenbHO JOMYCTUMON KOHMEHTpauuu u ero
1CnaTb30BaHHe B OLEHKE 3Kanornyectoi 6ecaonacHocnn

2. TMpaBiLja 3K0.I01MYECKU LeNecoo6pasHoro noBefeHns B GbITY U TPy.l0BOI
AeaTefblocTy

lMpaBuna 3KONOTMYECKM LENECOOGPA3HOro roBeneHus B Gbly UM TPYAOBOI
[esTeNbHOCTM B LiENSX COXPAaHEHNs CBOETO 3/0POBbS 1 OKPYXalollel NpupogHoi
Cpejjbl, ONacHOCTb BO3AENCTBIA Ha XKWBbIE OPraHN3Mb! OMpe/eNeHHbIX BCLICCTB
PellieHre  MPaKTUKO-OPUEHTUPOBAHHBIX ~ PAacyeTHbIX 3ajaHuit  Ha  PacTBOpbI,
MCNoNb33eMble B GbITOBOM 11 NPON3BOACTBEHHbI! JeATENbHOCTM YenoBeKa

BToM umesie NpakTUYECKNX 3aHATUIA NNabopaTopHbIX paboT
CamocTosTenbHas paboTa 063aMaroLLMXCs

CopepxaHue

B TOM uucne NpakTUYecKUX 3aHATOI 1 .1abopaTopHbIX paGoT

JNa6opaTopHas pa6oTa Ne 2 «puroToBneHne pacTBopoB»

CamocTosATenbHas paboTa 06yyatoLumxcs

PA3LEN 6. CTPOEHWE Y CBONCTBA OPFTAHWYECKWNX BEWECTB

Tems 6.1. KTaceHthukanHs. cTpoeHne | CopepxaHue

6/2

36/6

0102

.2 R
OKO!. OK02.
OKo07
MK1 1NK22

0K01
0KQ2
oK 07

OKO!

0K 02

0K 07
NKLINK2.2

OKO!
0K 02
OK04

OKO!. OKO02.
OK 04
NK! 1L NK22
OKOl



It 110MeHK.1aTn'pa OpraHnyeckux
BETCCTB

Tema 6.2. CBOIiCTBa OPraHN4ecKnx
CoellHeHNit

1. MosB.1eHMe 1 pajeiniie opi aHHMECKOW XMMUM KaK HayKun

MpeaAMeT OpraHU4eckoli XUMuM MeCTo U 3HAYeHMe OPraHuyecko Xumun B
CMCTEME €CTECTBEHHbIX Ha>K. XMMWYECKOe CTPOeHWe Kak MC iAok COefuHeHus
aTOMOB B MO/IeKyNle COTNIaCHO WX BATEHTHOCTM OCHOBHbIE MONMOXEHWUs Teopuu
XUMUYECKOTO CTPOEHNS OPraHNYeckuX coeauHeHnii M ByTneposa YrnepojHbiit
CKeneT OpraHNyeckoil MaTcKy/bl. 3aBUCMMOCTb CBOWCTB BELLECTB OT XUMUYECKOTO
CTTIOGHHS MO.NEKX/1. M30Mepus 1 n3omepsbl

2. MoHATMe 0 PYHKHMOHAILHOH ipynne. Panub-ai

MoHsATME 0 (yHKUMOHaNbHOW rpynne. PagukaT —TpuHLMNGI  ataccudukalum
OpraHMYecKMX COeAMHEHMI  MeXAyHapoaHas HOMEHKNaTypa W NPUHLMAMbI
HOMEHKTATYpbl ~ CPraHWYCCKUX COEAVHeHMWt  ToHsATME 06  a30Tcopepxalynx
COENHEHMAX, BGUONOTUYECKM aKTUBHBIX BELLECTBaX (yTneBojax. kupax, 6enkax n
AP), BbICOKOMATEKY/NAPHBIX COEAUHEHUAX (MOHOMEp, MONMMEp, CTPYKTypHOe
3BEHO).

B TOM YHOTE NPaKTUYECKINX 3aHATUI U NaGOPaTOPHbIX paboT
CamocToAaTC.1bHas paboTa obyyalowmxcs

ConepxaHHe

1. ®usmko-xumuyeckme ceoiicTBa optaHiinccKiix COeNHHEHUR OT.TC.TbHbIX
K.]aC€0B: aTKaHbl

DU3NKO-XMMUYECKNE CBOICTBA OPraHUYeCKUX COEAMHEHWIA OTAENbHLIX KNaccoB
(0COB6EHHOCTM KTacCU(UKaMUu 1 HOMEHKNATY Pbl BHYTPU KNacca; roMonoruyeckiii
paA v obwas gopmyna, nomepus, (usnyeckue cBONCTBa; XMMUYECKME CBOICTBA,
Cnoco6bl MONXYeHWs) MPCA&TbHbIE YrNEBOAOPOAL! (aNKaHbl W LNKNOANKAHbI).
T'opeHe MeTaHa Kak OAUH W3 OCHOBHbIX UCTOYHWMKOB TEMNa B NPOMBILNEHHOCTU 1
GbrTx. CBOWCTBA MPUPOAHBIX YINEBOJOPOJOB, HAaxXOXAeHWe B NpUpoje U
NpUMEHeHVE ankaHos;

2. Henpene.Tbllble yrneBoAopoabl (aTkeHbl)

Henpege.TbHble  YrNeBogopoAbl (ankeHbl). [OpeHWe aueTKeHa Kak WCTOUHMK
BbICOKOTEMMEPATYPHOTO NAaMeHu ANs CBapKu U Pekin MeTan.Tos

3. Henpe.1C.1bHble yNeBOAOPObl (ATKHHbI H a'lKalneHbl)

4. ApomaTtunyecKue yr.TeBOs0pofbl

5. KHCIOPOACOACPXKATUC COENMUEHHS (CTUPTBI 1 (ICHO.'Ibl).
Kucnopogcoaepxaujne — coeguHeHns  (CnupTel ¥ deHansl)  MpakTuyeckoe
npUMeHeHe TTKTEHTANKANK TNLepuHa, heHana

6. Kucnopogocoaepxaine CoenHeHs (anbAernfbl U KETOHbI)

7. KHcnoponcogepatime COCAUMCHHM (Kap60HOBbIE KUC 0 Tbl 1 3(Upbl)

8. KHCIOPONI0COAGPXKALIHC CORMHHEHNA (KUPbI 11 XT.1eBO/bI)
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KoHTponbHas paboTa 3

Teyab”. KTCcHTU(UKANHA

opi aiiimccb'iii BewecTs, nx 3HayeHune
M MpUYEHEMHC B 6bITOBOI 1
11p011)BO.TCIBEHHOI .[eATe. 1bI<OCTH
ye.10BeKa

9. MpuyeHeHHe GOPUATLACTHNA, aHEraThbAETHNA, YKCYCHON KNCHO Thi
TMpumMeHeHre (hopmanbaervaa, aLeTanbaernaa, yKCycHol KucnoTl Mbina Kak co.Ti
BbICLUINX KAPGOHOBLIX KUCNOT MotoLyne CBOMCTBA Mbl.Ta

10. AsorcopgepxaHLue coe.'[uHeHus. BMC

A30TCOZEPXKAlMe  COEAVHEHMS  (aMUHBI W AMUHOKWUCAOTBL.  Genkw).
BbICOKOMOIELL NISiPHbIE COEANHEHNA (CUTETUYECKNC 1 GUONOTMYECKH-AKTUBHBIE).
11. MoHOoMep, NONUMEp, N PYKTY PHOE 3BEHO

MoHoMep, NosmMmep, CTPY KTypHOe 3BeHO [anumepusauns aTuneHa Kak OCHOBHOE
HanpaaneHue ero UCManb3oBaHWA [eHCIWYecKas CBA3b Mexay — Knaccamy
OpraHNYecKnX COEANHEHNIA.

B TOM 4Hese NPaKTMUeckux 3aHATUIA H .1abopaTopHbIX paGoT

MpakTiyeckoe 3aHATMe Ne 5. CBOICTBA OPraHNYeCKUX COEAUHEHWIA OTA&THHBIX
KN1accos.

CamocTosancnbHAS paboTa obyyvarowmuxcs

CTpyKTYpa 1 CBOVCTBA OPraHNYECKUX BELECTB

CopaepxaHue
1. buoop! anHuYecKHe COC;[HHEHHSA
MpuMeHeHne W Guatornueckas ponb yrneBojoB OKMCNEHWe YrNeBojoB -
VCTOYHUK JHEPTUM KMBBIX OPraHusmMoB O6NacTv MpUMeEHEeHUs aMUNOKUCTOT
MpespaleHns GeIKOB MWW B OpraHu3me. Buo.Toruueckue (yHKUUM 6&IKOB
Buanoruicckue MyHKLMM X1POB Po/b OPraHNYecKoi XMMUN B PELLIEHUN MPOG.Nem
nnLLeBoii 6e30nacHoCTI
2. Posb oplaHH4YeckoW xumuu B pciiieHiiii Npo6.ieun aHepreTUYECKoM
6e30MacHOCN, B Pa3BHTHH ME.LHLHHbI, CO34aHUN HOBLIX MATEPHA.N0B. HOBbIX
VCTOYHNKOB 3HEPruM (a.3bTEPHATMBSAbIE UCTOUHNKI 3HEPTUN)
3. OnacHOCTb BOTNEHCTBUA HA XMBble OPraHU3Mbl OPraHUYECKUX Bel|ecTs
OT.N&MbHBIX K-TaccoB
OnacHOCTb BO3AEMCTBUA Ha XKUBbIE OPraHM3Mbl OPraHNYECKIX BE|ECTB OTAE.MbHbIX
KNaccoB (YrneBoAOPOAb!, CMMPThI, (eHanbl. XN0POPraHUYEeCKUC MPOU3BOAHbIE,
S bNeru.1bl U 40 ), CMbICA NOKa3saTeNns npedenbHO gonycTymoii KOKLEHTPanian
B TOM YHC.NIe IPaKTUYECKMX 3aHATUI 1 .1aBoPaTOPHbIX PaboT
CamocTosaTenbHas pa6ota obyyatoLymxcs

MpuknitgHOM Xopynb

PA3LEN 7. XUMWA BBbITY Y MPON3BOACTBEHHOW AEATENBHOCTUN YENOBEKA

Tema 7. Xumusa B 6bITY U

! CogepxaHue
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NpPON3BOACTBEHHOI eATENbHOCTH
yenoseka

HoBeiiluMe NOCIIKEHNS XUMUYECKOH Ha>TCh M XUMUUYECKOM TexHonorwu. Patb
XUMUUM B 0GECIeYEHNI IKONOTUUYECKOIA, IHEPreTUUECKON 1 NNLLEBOI Ge30MacHOCTM,
pasBuTAN MeAuUMHLI. MpPaBKTa MOMCKA W aHann3a Xu.M3{ueckoll WHGOpMaLUM 13
PaXTUUHBIX WCTOYHMKOB (HaxuHas W yueGHO*HB\UHaf nWTepaTypa, CpeacTsa
MaccoBoii UH<]>00MauMm. ceTb UHTepHeT)
B TOM YHCK NpakTUYeCKNX 3aHATUNA 1 .1a60paTopHbIX paboT
MpakTudeckoe 3aHsTMe No 6 XuMUS B GbITN 1 MPON3BOACTBEHHOI AEATENbHOCTU
yenoseka
MpakTyeckoe 3aHaTMe Ne 7. «3awura npeseHTayuu «Xumus B 6bIT> 1
NPON3BOACTBEHHOI AE5ITENbHOCTI»
IamocToATC.1bHaA NaboTa 06THAIOLIHXCA

Mpo%ACH>TOUHASA XKITECTXKMHA

Bceto:
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3.YCNOBUSA PEA/IU3ALINN PABOYEM NMPOrPAMMbI YUEBHOWM
OVNCLMMNHBL

3.1. Tpe6oBaHNA K MUHMMa/IbHOMY MaTepuasibHO-TeEXHNYeCKOMY 06ecrneyeHunio
Peanusaums nporpamMmbl AVCLMMAWHBI MpedycMaTpuBaeT Hanuuve y4ebHOro KabuHeTa
«Xumuy;  buonoruy;  reorpaduMun;  3KOMOTWMYECKUX  OCHOB  MPUPOAOMNONb30BaHMS;
MUKPOGMONOrumn, GU3NMON0rMnN NUTaHNsA, CaHUTapun U TUrMEHBI;
ObopypoBaHue yyebHOro KabuHeta:
- N0Cai04Hble MecTa Mo KONNYecTBy 0ByYaroLLyXCs;
- paboyee MecCTO npenogasaTens;
- pa3faTouHbIii MaTepuan (TecTbl, NOCOBKA NO NPaKTUYECKUM paboTam, NeKkLum);
- HarnsgHble MaTepuansl
O6opyaoBaHue nabopaTopun: XMMUYeckas Mocyda, XMMUYecKve peakTuBbl, Mpuoopbl Ans
BbINO/IHEHWA OMbITOB, HA6OPbI MUHEPA/OB.

3.2. iHthopMaLMoHHOe o6ecreveHrie peansaLmi NporpavMmbl

3.2.1. TeyaTHble n3gaHns

OCHOBHbIe UCTOYHUKMN:

1 EpoxuH HO.M. Xumus pgns npodeccuii U creuypanbHOCTEl TEXHUYECKOro u
€CTeCTBEHHO-Hay4HOro npoduneit: y4ebHUK Ans CTyf. YUpexaeHwii cped.npod. obpasoBaHus /
HO.M. EpoxwuH, KoBanesa. 6-e u3g., ctep. — M: 30aTenbecKuii LEHTp «Akagemus», 2020.

2. 'nuHKa, H.J1. Obwas xmumus: yyebHoe nocobue / nuHka H J1. — Mocksa: KHOPyc,
2020. -749¢c.— (CNO)

3. ApTemeHko, A.W. OpraHuyeckas xumus: yuebHuK / ApTemeHko A.N. — Mocksa:
KHoPyc, 2020. — 528 ¢. — (C M O)

[lononHnTeNnbHbIe NeTOYHNKN

1 la6puensH O.C., OctpoymoB W.I"., OcTpoymoBa E E. u gp. Xumus gns npogeccuii n
creLmanbHOCTel ecTeCTBEHHO-HayYHOro NPotMng: Y4ebHUK ANs CTyA. yupexaeHuii cped.npod.
o6pasoBaHus. — M., 2014.

2. TabpuensH O.C., OctpoymoB W.I'., Cnagkos C.A., Jopogeesa H.M. Mpaktukym:
yueb, nocobue Ans CTyA. yUpeXaeHuii cped. npod. obpazosaHus. — M., 2014

3. labpuensH O.C., Octpoymos W.I"., Cnagkos C.A. Xumus: nocobue AN NoOAroToBKN K
Er3: yueb nocobue 415 CTYA. yupexaeHnii cpes. npod. obpasosaHus. — M., 2014.

4. EpoxuH HO.M. Xumus: 3agaum v ynpaxHeHWs: yye6.nocobue ans CTyf. yupexaeHui
cpeg. npog. obpazoBaHua. — M., 2019.

3.2.2. ONeKTPOHHbIE NU3AaHNA U 3NeKTPOHHbIE Pecypchbl

VIHTepHeT-pecypcbl
WM .rusneb.ru (H3B - HalyroHanbHas aneKTpoHHas 6ubnunoTeka)
www. pvg. mk. ru (onumnuaga «Mokopn BopobbeBbl ropbi»),
www. hemi. walls!, ru (O6pa3oBaTe/ibHblil CalT ANA LKONBHUKOB « XUMUS»).
www.alhimikov.net (O6pa3oBaTe/ibHblli CalAT 418 LLIKOSIbHUKOB).
www. chem. msu. su (3neKTpoHHas 6MBMOTeKa MO XUMUK).
www.enauki.ru (MHTepHeT-n3aaHne ans yuutenein «ECTeCTBEHHbIE HayKn»).
www. 1September, ru (MeTogmueckas raseta «llepBoe CEHTAOPS»).
www. hvsh. ru (KypHan «XumMus B LLIKONE»).
wWww.hij.ru (OKypHan «Xumus 1 XusHb»).
www.chemistry-chemists.com (371€KTPOHHBI XXypHan «XUMUKN N XUMUSI»).


http://WWW.rusneb.ru
http://www.alhimikov.net
http://www.enauki.ru
http://www.hij.ru
http://www.chemistry-chemists.com

4, KOHTPO/Ib U OLIEHKA PE3Y/IbTATOB OCBOEHMSA YUYEEHOM

KOA 1 HanmeHoBaHuWe
(hopMUpyeMbIX KOMMETEHLMiA

OK 01. BblbupaTb Crocoobbl
peLueHmns 3afa4
npotheccMoHanbHOM
[leATeNbHOCTU  NPUMEHUTENbHO
K pas/IMyHbIM KOHTEKCTaM

OK 02. Mcnonb3oBatb
COBPEMEHHbIE CPefiCTBA MOMUCKa,
aHanM3a U MHTepnpeTauum
nHhopmaLum "

VH(OPMALMOHHbIE  TEXHOMOMUM

ans BbINOHEHNS 3agau
npodeccmoHanbHoi
[ieaTenbHOCTH

OK 04. 3dhekTUBHO

B3auMozelicTBoBaTb M paboTaThb
B KON/JIEKTUBE 1 KOMaHze

OK 07. CopelicTBoBaTh
COXpaHeHuto OKpy>KatoLLieii
cpefibl,  pecypcocbepexeHuio,
NPUMEHATb 3HaHUA 06
M3MEHEHUN KIMMaTa, MPUHLMNbI
6epexnmMBoro  Mpou3BOACTBA,
3heKTNBHO  [felicTBOBaTb B

Upe3BblYaiHbIX CUTYaLUsAX

MK 1.1 Mop6upaTb Hanbonee
ONTUManbHble peLleHns u3
CTPOUTENBHBIX KOHCTPYKLWA 1
mMaTepnanos, paspabaTbiBaTb Y3bl
1 AeTann KOHCTPYKTUBHbI X
31IEMEHTOB 3[jaHNIA 1 COOPYXEHUIA
B COOTBETCTBUM C YCNOBUAMU
aKcnnyaTauuy N HasHa4eHUsIMU

MK 2.2 BbINONHATL CTPONTENBHO-
MOHTa@XHble, B TOM  4ucne
0TAeN0YHble paboTbl Ha 06bekTe
KanuTanbHOro CTPOMTENbCTBA,

AUCLUMMNANHDI

Kputepuu oueHKku

P 1,Tema 11, 12
P2 Tema2.1, 2.2
P3, Tema 3.1, 3,2, 3,3
P4, Tema4.l

P 5, Tema 5.1, 5.2

P 6, Tema 6.1, 6,2, 6,3
P 7, Tema 7, M-olc

P 1 Tema 1.2,

P3, Tema3.1, 3.2, 3.3
P4, Tema 4.l

P5, Tema 5.1, 5.2

P 6, Tema 6.2, 6.3

P 7, Tema 7, M-olc

P2, Tema 2.2
P3, Tema3.3
P 5, Tema 5.2
P6, lema 6.2, 6.3
P 7. Tema 7. M-olc

P 5, Tema 5.1
P 7, Tema 7, M-olc

P 3, Tema 3.2
P 5, Tema 51
P 6, Tema 6.3
P 7, Tema 7, M-o/c

®opMbl 1 METOAbI
OLIeHKM

[Jvarnoctnueckas
KOHTPO/NbHaA paboTa
TecTupoBaHue
CamooLieHKa 1
B3a/MOOLiEHKa
Mpe3eHTaLms MUHK-
LIPOEeKTOB
YCTHbI 1 MUCbMEHHbII
onpoc
PesynbTaThbl BbINONHEHUA
yuebHbIX 3afaHuii
MpakKTuyeckme 3aHATHA
JabopaTopHble paboThl
IMpomexyToyHas
arTecraums
(BbINONHEHME 3a4€ETHBIX
KENECTT)
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