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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHON YYEFHOU JUCHUILJIAHBI

O/1.12 Xumus

1.1. MecTo AuCHMILUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe]bHOIl NMPOrpamMMbl

CIIO:

O6meo6pazoBarenbHas auciuiuimHa «OJ[.12 Xumusy sBisercs 00s13aTeIbHON YacThiO

0011e00pa3oBaTeIbHOrO0 IUKIA OCHOBHOM 00pa30BaTelbHOW NHPOrpaMMbl B COOTBETCTBHH C
®I'OC 21.02.01 Pa3zpaboTka u 3KcITyaTanusi HETAHBIX U FA30BBIX MECTOPOXKICHUMN.

1.2. IIe.m: H INIAHUPYEMBIC PE3YyJbTAaThl 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. Leab o0meo0pa3oBaTeIbHOM TUCHHUILINHBI

Henp muctummuasl «O/1.12 Xumus»: chopMupoBath y 00ydarOmIMXCsl 3HAaHUS U YMEHUS

B o0JtacTu XHUMHUHU, HABBIKH UX IIPUMCHCHHS B HpaKTHHGCKOﬁ HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH.

1.2.2. [lnannpyemMblie pe3yJIbTAThI OCBOCHHS 0011e00Pa30BaTEJIbHON IMCUUILIUHBI B

cootBeTcTBHH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Ocoboe 3HaueHHWe IUCHUIUIMHA HMEeT MpH (OPMUPOBAHMHM M PA3BUTHH OOIIMX

komnerennuii OK 01.

; OK 02.; OK 04.; OK 07.

Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeHI U

H.Ha}mpyeMbIe pe3yJdbTaThbl

O0mme

JAucunnjanHapHbie

OK 01. Beibupats
CIOCOOBI peLICHUS
3ama4
npodeccuoHaNbHOM
JeATENILHOCTH
NPUMEHUTETBHO K
Pa3ITUYHBIM
KOHTEKCTaM

B yacT Tpy10BOro BocnuTaHus:
- TOTOBHOCTb K TPY/Y, OCO3HAHUE

[IEHHOCTH MacTepCTBa, TPYAOIIO0HUE;

- TOTOBHOCTb K aKTHBHOM
JeSITeIbHOCTH TEXHOJIOTHUECKON 1
COLIMAJILHOW HaNpaBJIEHHOCTH,
CIOCOOHOCTh MHUIIMMPOBATH,
IJIAaHUPOBATh U CAMOCTOSITENILHO
BBITTOJIHATH TaKYIO ICATEIBHOCTB;
-MHTEPEC K pa3IMuHbIM chepam
po¢eCCUOHANTBHON IEeATETLHOCTH
OBiaienne YHHUBEpPCAIbHBIMHU
MO03HABATEJILHBIMM AeliCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE IeHCTBHSI:

- CaMOCTOSITEIILHO
(opMyIHpOBAThH aKTYAJIN3UPOBATH
npobJeMy, pacCMaTpUBaTh
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN
MIPU3HAK Y4eOHBIMU U €€

I

- BJIQJIETh CUCTEMOM XUMUYECKHUX

3HaHUM, KOTOpas  BKJIIOYAET:

OCHOBOIIOJIATAIOIINE  TTOHSATHUS
(XumMHuuecKui
ANEKTpOHHas 000J0YKa aroma,

8-, p-, 0-2NIEKTPOHHbBIE OPOUTAIH

DJIEMCHT, aToOM,

aTOMOB, WOH, MOJIEKYJIa,
BaJICHTHOCTb,
AIEKTPOOTPHUIIATETHHOCTD,
CTENEHb OKHUCJICHUS,

XUMHUYECKas CBSI3b, MOJIb,
MOJISIpHAas —Macca, MOJISIPHBIN
00beM,  YIIepOJHBIN

(byHKIMOHATIBHAS

CKEJIET,
rpymia,
paauKal, W30Mepus, H30MEpHI,
TOMOJIOTHYECKUHN PSiJI, TOMOJIOTH,
YTIICBOIOPO/IHI,

a30TCOIepIKAIINe
OHOJIOTHYECKHU

(yrneBopl,
MOHOMEp, TOJIUMED,

KUCJIOPOJI- W
COEIMHEHMS,
AKTHBHBIE
BEIISCTBA KHUPBI,

OCIIKN),
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OCHOBaHMS JJII CPAaBHEHUSI,

KJIaccuPUKAIMKA U 0000IICHUS;

- ONpEACNSTh LN IeATeILHOCTH,
3a/1aBaTh MapaMeTPhl U KPUTEPUHU HX
JIOCTUIKEHHSI;

- BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEUUS B pACCMATPUBAEMBIX
SIBJICHUSAX;

- BHOCUTh KOPPEKTUBHI B
JIEeITEIbHOCTD, OLIEHUBATh
COOTBETCTBHUE PE3YJbTATOB LIEIISIM,
OIICHUBATh PUCKH ITOCIICICTBUI
JIEATEIIbHOCTH;

- pa3BUBATh KPEATHBHOE MBINIJICHHE
MIPH PEIICHUN KU3HESHHBIX POOIeM
0) 0a30BbIe HCCIeA0BaTEIbCKHE
nelcTBHA:

- BIaJIeTh HaBBIKAMHU y4eOHO-
HCCIIEIOBATEILCKOU U MPOSKTHON
NEATEIbHOCTH, HABBIKAMU Pa3pEIICHHS
pooem;

- BBIABIIATH IPHYUHHO-
CIEACTBEHHBIEC CBSA3U U
aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh
TUIOTE3Y €€ pPelleHus, HaXOAUTh
apTryMEHTHI JIJIsl I0Ka3aTeIbCTBa CBOUX
YTBEPXKACHUIA, 3a]JaBaTh KPUTEPUHU
pelIeHus;

- aHATM3HUPOBATH MOJIYICHHBIC B
3aJ1a4uM PE3yJIbTAThI, KPUTUICCKH
JIOCTOBEPHOCTb, POTHO3UPOBATH
HOBBIX YCJIOBHSIX;

- YMETh TICPEHOCHTD 3HAHHUS B
MO3HABATENBHYIO TPAKTHYECKYIO
00J1aCTH KU3HENEATCILHOCTH,

- yMeTh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIacTell;

-BBIJIBUTATh HOBBIC UJICH, ITPE/IJIaraTh
OPUTHHAIILHBIC TTOJIXO/IBI U PEIICHHUS;

-CIOCOOHOCTH MX HCIIOJIH30BaHUS B
MM03HABATEILHON U COIMAIbHON
MIPaKTUKE

CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC

COCJIMHEHUS, KPUCTAJUINYECKast
peuierka,

THUIIbI XUMHNYCCKHUX

peakuui (OKUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE, 9K30-U
SHJ0TEPMUYECKHE, peakuuu
oOMeHa),
ANEKTPOJIUTHI, HEIIEKTPOJIUTHI,

SJICKTPOJIUTHUYICCKAA

HMOHHOI'O pacTBOp,

JCCOIAaIys,
BOCCTAHOBHUTEID,

OKHCIIHTECb,

CKOPOCTH
XUMHUYECKOU peakuuu,
XUMHUYECKOE paBHOBECHE),

TEOPUHM UM  3aKOHBI  (Teopus

XUMHNYECKOI'O CTPOCHHA

OpraHM4YCCKHUX BCHICCTB A M.

Bbytneposa, TeOpHs
AIEKTPOJIUTHYECKON
JUCCOITMAIIY, TICPHOTUICCKUN
3akoH J[.1I. MenneneeBa, 3aKoH
COXpAaHEHUSA Macchl),
3aKOHOMEPHOCTH,

CHMBOJIMYECCKHUM  S3BIK XHUMHU,
(l)aKTOJIOFI/I‘IeCKI/Ie CBCIACHUA O
CBOP’ICTBaX, COCTaBC, NOJTYUYCHUU
n 0e30IacHOM MCIOJIb30BaHUU
Ba)KHEHIITHUX HCOPraHNYCCKUX U
OpPraHN4€CKUX BCUICCTB B 6BITy
n HpaKTH‘IeCKOﬁ JACATCIBHOCTHU

YEJI0BEKA;

- yMEThb BBISIBIIAATD
XapaKTEpHbIC NIPU3HAKK U
B3aUMOCBS3b U3Y4YECHHBIX
MIOHATUH, IIPUMEHSATH

COOTBETCTBYIOLME MOHATHUS TIPU
OINMCAaHUU CTPOEHHUS U CBOMCTB
HEOPraHUYECKUX u
OpPraHMYeCKUX BEIIECTB W UX
MPEBPAILICHU; BBISIBJISITH
B3aUMOCBSI3b XUMHYECKUX
3HaHUW €  TIOHATUSMH U
MPEICTaBICHUSIMU JIpYTUx
€CTECTBEHHOHAYYHBIX

npeaAMETOB;




- yMETh HCIIOJIL30BATh
HaUMEHOBaHUS XUMHYECKAX
COCIMHCHHH  MEXIyHapOIHOTO

COr3a TEOPETUYECKOMN u
MPUKIATHON XUMHUHU "
TpUBUAJIbHbBIE Ha3BaHU

BOKHEHIIINX BEIIECTB (ITHUJICH,
aleTWiIeH, TJIMLIEepuH, (eHom,

dhopmainberus, YKCyCHast
KHCJIOTA, TJIMIIMH, YrapHBIA ras,
YTIICKUCITBIN ras, aMMHMaK,

raiieHass HU3BeCTb, HerauieHas
U3BECTb, IIUThEBas cojga W
APYTUX), COCTAaBIATH (POPMYIIBI

HEOPTraHUYECKUX u
OpraHUYECKUX BEIIICCTB,
ypaBHEHUS XUMHYECKHUX
peaknuii, OOBACHITh UX CMBICI;
MTOATBEPKIAThH XapaKTePHbBIC

XUMHUYECKHUE CBOMICTBA BELIECTB
COOTBETCTBYIOIIMMHU
AOKCIEPUMEHTAaMU W 3alUCIMU
YpaBHEHUU XUMUYECKUX
peakuumii;

- yMETh yCTaHaBJIMBATh
MIPUHAIEKHOCTh M3Y4YEHHBIX
HEOPraHUYEeCKUX u
OpraHUYEeCKUX BEILIECTB K
ONpPENCIICHHbIM  KJlaccaMm |
rpymIam COCMHECHUH,
XapakTepU30BaTh HX COCTaB U
Ba)XKHEHIIIIE CBOMWCTBA;
OTPENENATh BUIB XUMHUYECKUX
CBs3el (KOBaJeHTHAas, WOHHAf,
MeTalIu4eckas, BOAOPOHAs),
THUIIBI KPUCTAJTMYECKUX
pemetOK .BemiecTs;
KJIacCU(PUITUPOBATh XUMHUYECKHE
peaKuuu;

- chopMupoBaTh
MPEJCTABICHUSA: O XUMHYECKOU
COCTaBJISIOLIEN
€CTECTBEHHOHAYYHOW  KapTHUHBI
MHpa, POJU XUMHUU B MO3HAHUU
SIBJICHUI MIPUPOIBI, B
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(GOpMUPOBAaHUM  MBIIUICHUS U
KYJIbTYpPbI JUYHOCTH, ee
(yHKIIMOHATIBHOW TPaMOTHOCTH,
HEOOXOAUMOW Ui pelICHHS
MPAKTUIECKUX 3aja4 u
HKOJIOTUYECKH  O0OOCHOBAHHOTO
OTHOIICHHUS K CBOEMY 3I0POBBIO
Y IPUPOAHOM Ccpenie;

- YMETb MIPOBOAUTD
pacueTsl o XUMHYECKUM
dbopMynaM U ypaBHEHUSIM
XUMHYECKHUX peaxuit c
UCTOJBb30BaHUEM  (PU3UYECKUX
BEJIMYHH, XapaKTEPU3YIOIIHX
BEIIECTBA C  KOJIMYECTBEHHOU
CTOPOHBI: MAaccChl, o0beMa
(HOpMalbHBIE YCJIOBHSI) Ta30B,

KOJIMYECTBA BELICCTBA;
HCII0JIb30BATh CUCTEMHBIE
XUMHYECKHE 3HAHUS JUISL
MPUHATUSA peueHuit B
KOHKPETHBIX KU3HEHHBIX
CUTYyalMsIX, CBSI3aHHBIX c

BEIIECTBAMHU U UX MPUMEHEHUEM
- yMeTh  IUIAaHUPOBaTb |
BBINIOJIHATH XUMHYECKUU
JKCIIEPUMEHT (mpeBparteHus
OpPraHMYECKUX  BEIIECTB  IPHU
HarpeBaHUM, MOJTYYECHHUE ITUJIEHA
U W3YyYCHHE €ro  CBOWCTB,
Ka4eCTBCHHBbIE  pEaKUMM  Ha
anbIErUIbl, KpaxMall, YKCYCHYIO
KHCIIOTY;

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpEJCTBA MIOUCKA,
aHanmu3a u
UHTEpIpeTalun
UHpOpPMaLIUHU U
MH(pOpPMalMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npodeCCHOHATBHON
JESATEIILHOCTH

B o6s1acTH IEHHOCTH HAYYHOT'0
MO3HAHHUSA:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHHUA,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U
0O0I1IeCTBEHHON OCHOBaHHOIO Ha
JIMaJIore CrocoOCTBYIOLIETO
OCO3HaHHUIO CBOET0 MecTa B
IOJINKYJIBTYPHOM MHUPE;

- COBEPILEHCTBOBAHUE A3BIKOBOU 1
YUTATENbECKON KYJBTYPEI KaK CpEACTBa
B3aUMOJICHCTBHSI MEXTy JIOABMU U

JeHaTypanus 0eNKoB pu
HArpeBaHWH, I[BETHBIC PEaKIUH
O€lKOB; MPOBOJAUTH  PEAKIHH
MOHHOTO OOMEHa, ONpeAessATh
cpely  BOJHBIX  PacTBOPOB,
KayeCTBEHHbIE  pEakUuud  Ha
cynbdar-, kapboHaT- U XJIOPUI-
aHWOHBI, HAa KATHOH aMMOHUS;
pearthb JKCIIEPUMEHTAIIbHBIE
3agayd o temMaM "Metamiel'" U
"HemeTanbl") B COOTBETCTBUH C
IpaBUIaAMU TEeXHUKU

6




MO3HAHUS MUPA;
- OCO3HAaHME LEHHOCTU HayYHOU
NeSITeNIbHOCTH, TOTOBHOCTD
OCYIIECTBIISATh MMPOCKTHYIO U
HCCIIEI0BATENbCKYIO IS TEILHOCTD
MHIUBUAYAIBHO U B IPYIIIIE;
OBnanenne YHHMBepPCAJIbHbIMHA
NM03HABATEJIbHbIMHU AelCTBUAMM:

B) pabora ¢ ungopmanmei:

- BIIAJETh MOJTyYEHUs
nH(OpPMALIUM U3 MCTOYHUKOB DPA3HBIX

HaBbBIKaMH
THIIOB, CaMOCTOSATCIIbBHO

OCYIIECTBIATh TIOWCK, aHaIun3,
CUCTEMATH3AIMI0 W WHTEPIPETAIIUIO
nHDOpPMAIIMKA  PA3IUMYHBIX BUIOB U
(dbopM mpeicTaBICHHUS,

- CO3/1aBaTh
dopmarax ¢ ydeToMm
uHpOpPMAIIMK W TEJIEBOW ayJAUTOPUH,
BBIOMpas ONTUMAJIEHYIO bopmy

MMpCACTABJICHUA U BU3YaJIN3alluH;

TCKCTbI B  PaA3JIMYHbIX

Ha3Ha4YCHUA

- OLICHUBAaTb AOCTOBCPHOCTD,
uHpOpManuu,  ee

COOTBCTCTBHUEC IIPABOBBIM U MOPAJIbHO-

JETUTUMHOCTD

OTUYCCKHUM HOpMAaM;,

- HCIIOJIb30BaTh CpencTBa
MH(pOPMAaIMOHHBIX U
KOMMYHHMKAI[UOHHBIX ~ KOTHUTHBHBIX,
OpraHMU3aIMOHHBIX y4eOHBIMU
TEXHOJIOTHN B pelIeHun
KOMMYHHMKaTHUBHBIX W 3afad  C
coOII0AeHNEM TpeOoBaHUI

OPTrOHOMHKH, TCXHHKHU 6C3OH3CHOCTI/I,
pecypcocOepexeHus,
NPaBOBBIX W ATUYECKUX HOPM, HOPM
nH(POPMAIMOHHOH 0€30MacHOCTH;

T'MT'CHBI,

- BJIaJIeTh HaBbIKAMH PacliO3HaBaHUS U
3a1uThl HH(pOpPMaLUH,
nH(OPMAaLIMOHHON 6€30MacHOCTH
JTUYHOCTH;

0€301acHOCTH TIPU OOPAIICHUH C
BEIIECTBAMH H J1a00OpaTOPHBIM
00OpyZOBaHUEM; TIPEICTABIATH
PE3YyIbTAaThI XUMHUYECCKOT'O

SKCIEpUMEHTa B (hOpME 3aIlUCH

YpPaBHEHUI  COOTBETCTBYIOLIUX
peakumii U (GOPMYIHUPOBATH
BBIBOJBI HAa  OCHOBE  3THX
pe3ynbTaTOB;

- YMETh aHAJIM3UPOBaTh
XUMHUYECKYIO uH(popMaIuio,
MOJIy4aeMyto u3 pa3HbIX

HCTOYHUKOB (CPEICTB MaccOBOM
uH(popmanuu, cetb MHTEpHET U

Ipyrue);

- BIIAJIETh OCHOBHBIMH
METOJaMU HAYYHOTO ITO3HAHHMSI
BEIIECTB U XMMUYECKHUX SBJICHUI
(HabmroieHue,

HKCIIEPUMEHT, MOJICTTHPOBAHHUE);

HU3MCPCHHC,

- yYMETh IIPOBOJUTH PACYETHI 11O

XUMHUYECKUM  QopMmylaaM U
YpaBHEHUSAM XUMHUUYECKHUX
peakuuii C  HCHOJIb30BAHUEM

XapPaKTCPUIYIOMIUX BEIIECTBA C
KOJNYECTBEHHOM (HOpMaJ'ILHLIe
yCHOBI/Iﬂ) KOJIMYCCTBA
CUCTCMHBIC XHUMHUYCCKUE 3HAHUA

rasos,

JUIS
BEJIUYHH,

OPUHATHS  (PUBHYECKUX

CTOPOHBI:  MAacCHhl,
0o0beMa BellleCTBa; HCII0IL30BaTh
pereHuni B KOHKPETHBIX
YKU3HEHHBIX CUTyaIHsIX,
CBSI3aHHBIX C BEIIECTBAMH U UX

IMPUMCHCHUCM

OK 04.
DddexTuBHO
B3aNMOJIEHCTBOBAT
b ¥ paboTaTh B
KOJUIEKTHUBE U

- FOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSTEIILHOCTH 51
CaMOOIPEEIEHUIO;

-OBJIaJIcHNE HAaBBIKAMH y4eOHO-
HCCIIEI0BATENBCKOW, IPOEKTHON U

- yMeTb IUIAHUpPOBAaThb U
BBITIOJHATh XUMHUYECKHUH
SKCIIEPUMEHT (npeBpartueHus
OpraHMYECKHUX  BEIIeCTB  Mpu

Harp€BaHuu, MOJy4CHUC STUIICHA

7




KOMaH/E COIIMAJILHOM JeSITEIIFHOCTH, U UW3YyYCHHE €ro  CBOWCTB,
OgJiaieHne YHHBEpPCAIbHBIMHI KayeCTBEHHbIE  pEaKkUuu  Ha
KOMMYHUKATUBHBIMU IECTBUSAMM: | AIbJCTUBI, KPAXMaJl, YKCYCHYIO
0 coBMecTHas 1eTeJIbHOCTD: KHUCJIOTY; JeHaTypanus OeiIKoB
- IIOHUMAaTh U UCIOJIb30BaTh IpU  HAarpeBaHUM,  LBETHBIC
MIpEUMYIIECTBA KOMaHHOW U peaknuu  OEIKOB; MPOBOAUTH
WHIWBUYAIbHOU paboTHI, peakuuu ~ MOHHOro  oOMeHa,
- IPUHUMATH LEJIU COBMECTHOM ONpeNeNIATh  CpeAy  BOJHBIX
NesITeNbHOCTH, pacTBOpOB, Ka4eCTBEHHbIE
OpPraHU30BBIBAaTh U KOOPIAMHUPOBATh | pEaKkIMM Ha cysbdaT-, KapOoHaT-
JeUCTBUSA 10 €€ JOCTHXKEHUIO: U XJOPHUJ-aHHUOHBI, Ha KaTHOH
COCTaBJIATH IIaH JIHCTBUH, aMMOHMUS; peaThb
pacnpenenaTb pojau ¢ yueTOM MHEHUH | DKCIIEPUMEHTaIbHbIE 3aaud I10
YYaCTHUKOB O0OCYKIaTh pe3yJIbTaThl TeMaM "Metamist" u
COBMECTHOH paboThI; "HemeTaibl") B COOTBETCTBUU C
- KOOPJMHHUPOBATH U BBIMIOJHATh | IPAaBUIAMU TEXHUKU
paloTy B YCIIOBHSIX PEalbHOTO, 0e30nacHOCTH MpH OOPALIEHUH C
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO | BELIECTBAMU U JIAOOPAaTOPHBIM
B3aUMOJICHCTBUS; 000pyZOBaHUEM; IPEACTaBIAThH
- OCYLIECTBIATH O3UTUBHOE pe3yibTaThl XUMHUYECKOTO
CTpaTEernyecKoe MOBEJCHUE B JKCIIEpUMEHTa B (QoOpME 3amnucu
Pa3IMYHbIX CUTYaLUsAX, IPOSIBIIATH YpPaBHEHUH  COOTBETCTBYIOLIUX
TBOPYECTBO U BOOOpakeHUE, OBITH peakuuii u  (HOpMyJIHpPOBAThH
MHUIMATUBHBIM OBJI1ajIeHHe BbIBOJIBI HAa  OCHOBE  ATHUX
YHUBEPCAJIbHBIMH PeryJIATHBHBIMM | PE3YIbTATOB
ACHCTBUAMU:

I IPUHATHE ce0sl U APYTHUX JIOJeH:

- IPUHUMATD MOTHUBBI u
apryMeHTbl  JIpYrux JIIoAed 1pu
aHaJIM3€e Pe3yJbTaTOB JEATEIbHOCTH;

- NpU3HaBaTh CBOE TMpPaBO H
MpaBoO JPYTHUX JIIOJIEN Ha OLINOKHY;

- pa3BUBaTh CIOCOOHOCTH TMOHHUMATH
MUP.c mo3unmm Ipyroro 4eaoBeKa;

OK 07. B o0J1acTH 3K0J10rn4ecKOro - c(hopMUpPOBATH

CogeiicTBOBaThH BOCIIMTAHUS: IIPEJICTABICHUS: O XUMHUYECKOU

COXPaHEHHUIO - ¢(hopMUPOBAHHOCTH HKOJOTMUYECKON | COCTABIISIOIIEH

OKpYyXKaromien KyJIbTypbl, = TOHMMaHHE  BIUSHMS | €CTECTBEHHOHAYYHOW KapTUHBI

Cpenbl, COLIMAJIbHO-O)KOHOMMYECKUX MHUpa, pPOJIM XUMUHU B TO3HAHUH

pecypcocOepeXeHr | MPOIIECCOB HA COCTOSIHME MPUPOIHOMN | IBICHUM TIPUPOIBI, B

10, IPUMEHATH U COUMalIbHOM cpeabl, oOco3HaHHe | GOPMUPOBAHUU MBIIUICHUS U

3HaHUA 00 rJ100aJIbHOTO Xapakrtepa | KyJlIbTypbl JUYHOCTH, ee

M3MEHEHUU 9KOJIOTHYECKUX MPOOIIeMm; (GYHKIIMOHATBLHOW TPaMOTHOCTH,

KJIuMara, - IUIAaHUPOBaHWE U OCYILECTBICHHUE | HEOOXOAUMON  JUIsl  pelIeHUs

HPUHIUITBI JeUCTBUI B OKpYXKalolell cpelne Ha | MPaKTHUECKUX 3a1a4 U
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OEpEKITUBOTO OCHOBE 3HaHUA UENeH YCTOWYHUBOTO

IIPOU3BOJICTBA, Pa3BUTHS YEJIOBEUECTBA;

s dexTuBHO AKTUBHOE  HENpUATHE  JICUCTBUA,

JIECTBOBATH B IPUHOCAIIMX  Bpel,  OKpYyKarouieu

YpEe3BbIYANHBIX cpene;

CUTyalusax - YMCHHC IMPOTrHO3UPOBATH
HGGJI&I‘OHpI/IHTHBIG OKOJIOTHYCCKHEC
MIOCJIEICTBHS MpEeANPUHUMAEMBIX

JIEUCTBUI, IPEOTBPALIATh HX;

- paclIMpEeHHUE OIbITa JEATEIbHOCTH
9KOJIOTUYECKOW HANPaBJICHHOCTH;

- OBJIQJICHUE HaBBIKAMU y4eOHO-
HCCIIEA0BATENIBCKOM, IPOCKTHON U
COILIMAIIbHOM AeSITEIHbHOCTH,

AKOJIOTMYECKH  OOOCHOBAHHOIO
OTHOIICHUS K CBOEMY 3JJ0POBBIO
Y IPUPOAHOM Ccpenie;

- yMeTh coOroaTh
paBUIIa IKOJIOTHYECKU
[[eIeCO00Pa3HOr0 TOBEACHUS B
OBITY W TPYIOBOU JESATEIHLHOCTU
B IEJIAX COXPaHEHUS CBOEro
3I0pOBbS M OKpYyXKarolen
MPUPOJHON CpeIbl; YYUTHIBATH
OMAaCHOCTh  BO3JCHCTBHS  Ha
KUBBIC OpTraHU3MBI
OTIpEeICTICHHBIX BEIIICCTB,
MOHWMAsl CMBICIT  TOKa3aTells
MpeaeabHON JIOITyCTUMOM
KOHIICHTPAIUN

2. CTPYKTYPA ¥ COJAEP)KAHUE OBIIIEOBPA30OBATEJIBHOM

JUCLMUIIINHBI

2.1. O0beM yueOHOI TMCUMIVIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILIMHBI, B T. 4.: 72

OcHoBHOE coaepikaHme B T. Y.:

TEOpeTUIeCcKoe 00ydeHne 32
MPaKTUYECKHUE 3aHATUS 30
1a0opaTOpHBIE 3aHATHUS 10

IMpomexxyTounas arrecTanus (3a4eT ¢ OLEHKOI)




2.2. TemaTnyeckuii IJIaH U co/lep:KaHMe Y4eOHOM AU CHMIIIMHBI

HaumenoBanu .
Conep:xanue yueOHOIro MaTepuasia, JJadopaTopHble U NPpaKTUHYecKHe PadoThl, NPUKIaAHOH | O0beM, akaj. Koasl
¢ meHee::OB " MOJYJIb (€CJIU NpeyCMOTPeHbI) q KOMITeTeH I
1 2 3 4
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 7
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia: 5
Crpoenue Teopernueckoe o0yueHue: 1
aTOMOB CoBpeMeHHast MOJIeIb CTPOEHHUSI aTOMa.
XUMHUYECKUX CHUMBOJMYECKHM SI3bIK XUMHUU. XHUMHUYECKUH BJIEMEHT. JJNEeKTpOHHas KoHdurypaius aroma.
9JICMCHTOB U Knaccupukaiiuss XUMHUYSCKHX 3JIEMEHTOB (S-, P-, d- 3ieMenThl). BajeHTHBIC 3JCKTPOHBI. OK 01
npupojaa BanenTHOCTh. DNeKTpOHHAsT TPHUPOJA XUMHYECKOW CBSI3H. DJIEKTPOOTPUIIATEIIBHOCTh. Buibl OK 02
XUMUYECKON XUMUYECKOW CBsi3U (KOBAJICHTHAs, HWOHHAs, MeETa/UIMuecKasi, BOJOPOJIHAs) M CIOCOOBI ee OK 04
CBSI3U o0OpazoBaHuUsl. OK 07
IpakTnyeckune 3aHATHSA: 4
[TpakTueckoe 3anatue Ne 1 Ha Temy: «CTpoeHHME aTOMOB XMMHYECKHMX 3JIEMEHTOB WM IMPUPOAA
XAMHYECKOMN CBI3HU
Tema 1.2. Copepxanue y4eOHOro MaTepuaJa: 2
Ilepuonnuecku | TeopeTuveckoe o0yueHHe: 2
1 3aKOH U ITepuoanueckas cucrema xumMuueckux sneMeHToB J[.M. Menaeneea. ®U3nueckuii CMbICIT OK 01
tabnuna JI.1. ITepuoanueckoro 3akoHa [I.1. MennaeneeBa. 3akOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX OK 02
Menneneesa AIIEMEHTOB, 00Pa3yEeMBbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM OK 04
XAMHYECKOro 3sieMeHTa B [leproanueckoit cucreme. MUpPOBO33pEHYECKOE U HAYYHOE 3HAYEHUE OK 07

ITepuoanueckoro 3akoHa J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX

XUMHYECKHX 3JIEMEHTOB. PemeHnue MPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUUCCKUX 3aJlaHuM Ha
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XapaKTepU3aUI0 XUMHUYECKUX IEeMEHTOB «MeTauyeckue / HeMeTaJLTMUECKUe CBOMCTRA,
AIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX JIEMEHTOB B COOTBETCTBUHU C UX JJICKTPOHHBIM CTPOECHUEM
Y IIOJIOKEHUEM B IIEPUOJIUYECKON CUCTEME XUMUYECKUX teMeHToB J[.M. Menneneesa»

Pa3jnen 2. Xumuyeckue peakiuun 13
Tema 2.1. Tunsl | Cogep:kanue y4eOHOr0 MaTepuaJa; 7
XUMHUYECKUX Teopernueckoe o0yueHue: 1
peakuuii Knaccupukamuss W TUOBI XUMHYECKHX pPEAKUUH C YyYacTHEeM HEOPraHMYECKUX BEIECTB.
CocrapnieHue ypaBHEHUN peaklMii COeTMHEHUS, Pa3NI0KECHHS, 3aMeleHUs, OOMEHa, B T.4. pEaKIuil
TOpEHUs, OKUCJICHMS-BOCCTAHOBJIEHHUS. YpaBHEHUS OKHUCIEHUs-BoccTaHOBiIEeHUA. (CreneHb
okucneHus. OKuCAUTENb M BOCCTaHOBUTENb. (COCTaBI€EHHE M YpPAaBHUBAHUE OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIIUI METOAOM AIIEKTPOHHOTO Oananca. OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKLUU B MPUPOJIE, POU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIEATEIbHOCTH
OpraHU3MOB OK 01
IIpakTH4eckne 3aHATHA: 2 OK 02
OK 04
[Ipaktuueckoe 3anstue Ne 2 Ha TeMy: «Tumbl xumudeckux peakuui. Peakuum OBP. Meron OK 07
AIIEKTPOHHOTO OanaHca
JlabopaTopHbie padoThI: 4
Jlabopatopuast pabora Ne 1 nHa Temy «KonuuecTBeHHBIE OTHOIIEHUS B XUMHUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBl B XUMHMH M PACUETHI IO YPAaBHEHUSIM XMMHUYECKUX peakuuid. Monb Kak
€MHUIA KOJIMUECTBA BelecTBa. MolsipHas Macca. 3aKOHBI COXPAHEHHSI MAcChl M SHEPTUH. 3aKOH
ABorazpo. Monsipablii  060beM ra3oB. OTHOcHUTENbHAas IUIOTHOCTH Tra3oB. Pacdersl 10
YpaBHEHUSAM XUMUUYECKHUX peakiuii C WCIONB30BAaHMEM MacChl, 00beMa (HOpMaJbHbBIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BELLIECTBAY.
Tema 2.2. Conep:xaHue yueOHOro MarepuaJa: 6 OK 01
Onekrponutnye | Teoperuueckoe odyueHue: 4 OK 02
cKasd Teopust ANEKTPOIUTUYECKON nucconuanuu. MoHbBI. DIEKTpOIUTHI, HE 3JIEKTPOJIUTHI. Peakimn OK 04
ArccolManus U | HoHHOro obMeHa. CocTaBieHHE peaKkIMii MOHHOTO OOMEHa IMyTEeM COCTaBJICHUS MX MOJHBIX U OK 07

WOHHBIA 0OMEH

COKpPAIICHHBIX HMOHHBIX ypaBHeHPIfI. Kucnorao-ocHoBHEIS pcaKknuu. 3az[aH1/151 Ha COCTaBJICHHC
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VMOHHBIX PEaKLIAN.

JlabopaTopHblie padoThI: 2
JlaboparopHas pabota Ne 2 Ha Temy: «DJIEKTPOIUTHYECKAs IUCCOLMAILINSA U UOHHBII OOMEH»
Pa3jnen 3. CTpoeHue U CBOMCTBA HEOPraHNYECKUX BeIIeCTB 12
Tema 3.1. Conep:kanue y4eOHOIro MaTepuaJa: 6
Knaccupukanu | Teopermueckoe obyuenue: 2
A, [IpenMeT HEOpraHUYECKON XUMHUH.
HOMCHKIATYpa | KnaccuguKkanus HECOPraHMYECKUX BEIIECTB.
1 CTPOCHHUC [Ipocthie u cnoxubie BemiecTBa. OCHOBHBIE KJIACChI CIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI,
HCOPraHMYCCKU | KUCIOTHI, COJHU). B3auMOCBS3b HEOPraHMYECKUX BEHIECTB. ATpEraTrHble COCTOSIHHSI BELIECTBA.
X BCIICCTB Kpucrammmueckue u amopdHble BemecTBa. THIBI KPUCTALIMYSCKUX PEIICTOK (aToMHas,
MOJIEKYJISIpHAsi, HMOHHAS, MeTa/lInyeckas). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIECTBA OT THUIIA OK 01
KPUCTAJUIMYECKOM pPELIETKH. 3aBUCUMOCTh XUMHUYECKOM aKTUBHOCTHM BEIIECTB OT BHUJAA OK 02
XUMUYECKOW CBSI3U U THUIA KPUCTAIUIMYECKON pemieTku. [Ipuunnbr MHOTO0Opasusi BEIIECTB OK 04
IpakTnyeckune 3aHATHSA: 4 OK 07
[Ipaktuueckoe 3amstue Ne 3 Ha Temy: «Knaccudukaius, HOMEHKJIATypa U CTPOCHHE
HEOPTraHUYECKHUX BEILIECTBY
Haspanue BemiecTBa HMCXOAS W3 WX XUMHUYECKON (OPMYNIBI WU COCTAaBIEHHWE XWUMHUYECKOM
dbopMynbel ucxons w3 Ha3BaHus BemlecTBa mo MexayHapoanoi (MFOITAK) wnm tpuBnambHON
HOMEHKIaType. Perienne mnpakThyeckux 3aJaHuid MO Kilaccu(uKaluy, HOMEHKJIAType |
XUMHYECKMM (OopMysaM HEOpPraHMYECKHWX BELIECTB pa3IUYHbIX KiaccoB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, TraiieHasi W3BeCTh, HEralieHas HW3BECThb, NMHUTHEBAs COJMA U JPYTUX):
Ha3bIBaTh M COCTABIIATH (DOPMYJITBI XUMHYECKUX BEIIIECTB, OMNPEACNISATh MNPUHAIIEKHOCTh K
KJIaccy.
Tema 3.2. Copepxxanue ydyeOHOro MmarepuaJa; 6 OK 01
dusuko- Teopernueckoe o0yueHune: 2 OK 02
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XUMHUYCCKUEC
CBOMCTBA
HEOPraHUYEeCKU
X BEIIIECTB

1. Mertamibl. O0mue ¢Gu3nMYecKue W XUMHUYECKHE CBOWCTBAa MeTauioB. CrocoObl
MOJIy4eHHUsl. 3HAUEHHE META/VIOB M HEMETAJUIOB B NMPHUPOJE U KU3HEIACATEIBHOCTH 4YeJIOBEKa U
opranu3mMoB. Koppo3us MeTaiisioB: BUAbI KOPPO3HH, CIIOCOOBI 3aLIUTHI METAJIIOB OT KOPPO3UU

2. Hemeramnpl. O0Ouue pusnyeckre 1 XUMUYECKHE CBOMCTBA HEMETAJUIOB. TUITHYHbBIC
cBoiicTBa HeMeTayuoB V- VII rpynn. Kiaccudukanus u HOMEHKIaTypa COeIMHEHNH HEMETAILIOB.
KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPUPOJIE

3. XUMHYECKUE CBOMCTBA OCHOBHBIX KjaccoB. Heopranuueckux BeliecTB (OKCHJOB,
TUAPOKCUOB, KUCIIOT, COJiel U Jp.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJIHBIX COEIMHEHUM, BHICIITMX OKCHUJIOB U THAPOKCHUJIOB

IIpakTH4yeckue 3aHATHS:

ITpaktueckoe 3ansatue Ne 4 Ha TeMy: «DU3MKO-XMMHUYECKHME CBOWCTBA HEOPTaHUYECKUX
BEILECTB)

CocraBieHue ypaBHEHMHl XMUMHUYECKMX peakUMid C y4yaCTHEM IMPOCTBIX U  CIIOKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETAJUIOB; OKCHUAOB METAJUIOB, HEMETAJIIOB H
aM(OTEpHBIX AJIEMEHTOB; HEOPraHMYECKHUX KHUCIOT, OCHOBAaHUN M aM(OTEPHBIX THAPOKCHIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEpU3YIOIIHUX UX CBOWCTBA. PellleHne MpaKkTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3a/JaHMi Ha CBOWCTBAa, COCTaB, NOJy4YeHHE M Oe30MacHOe MCIOIb30BAHUE
Ba)XHEHIINX HEOPIraHUYECKUX BEILECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YETOBEKa»

OK 04
OK 07

Pa3nea 4. CtpoeHue u CBOMCTBA OPraHNYeCKUX BeleCTB

15

Tema 4.1.
Knaccudukanu

Conep:kaHue y4eOHOro MaTepuaJia:

TeopeTuquKoe oﬁyqelme:

OK 01
OK 02
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s, CTPOEHUE U

HOMEHKJIAaTypa
OpPraHUYECKUX
BELIECTB

IlosiBeHue U pa3BUTHE OPraHUYECKON XUMHUHU Kak Hayku. [Ipeamer oprannueckod xumuu. Mecrto
Y 3Ha4€HHE OPraHM4YeCKON XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHMMHYECKOE CTPOEHHUE KaK MOPAJIOK COEAMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHUUYECKOIO CTPOEHUS OpPraHMYECKHX coeauHeHudl A.M.
BbytnepoBa. YriepoaHblil CKEJIET OPraHUYECKOM MOJEKYJIbl. 3aBUCUMOCTh CBOMCTB BEILIECTB OT
XUMHUYECKOTO CTPOCHMS MOJIEKYJ. MI30Mepust U n30Mephl.

[Tonstue o QynkuuoHanbHOW rpynne. Paauxan. [lpuHnunsl kinaccuuKaluu OpPraHUYECKUX
coequHeHU. MexayHapoaHas HOMEHKJIAaTypa W HPUHLUIIBI HOMEHKJIATYpbl OPraHUYeCcKUX
coequaenuil. [loHsTHE 00 a30TCOMEPKAIMX COSNUHEHHSX, OMOIIOTUYECKH aKTUBHBIX BEIIECTBAX
(yrmeBosmax, xupax, Oelkax U JIp.), BHICOKOMOJIEKYJSIPHBIX COEIUHEHUSX (MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTH4yeckue 3aHIATHS:

[Tpaktaeckoe 3amsatue Ne 5 mHa Ttemy: «Kmaccudukanusi, CTpoeHHE W HOMCHKIATYpa
OpPraHUYECKHUX BEIIECTBY.

Homenxiarypa OpraHUYECKUX COCIMHEHH OTHIENBHBIX  KJIAcCOB (HacbIIIEHHBIE,
HEHACBIILICHHbIE M apOMAaTHYeCKUe YTJIEBOAOPOABI, CIUPTHI, (EHONbI, aJbJAErHJbl, KETOHBI,
KapOOHOBBIE KHCIOTHI M JAp.) CocTaBieHHE MNOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hopmyi
OpraHUYECKHUX BEUIECTB OTHENIBbHBIX KJIACCOB, UCIIONb3YyS MX Ha3BaHUSA 110 CUCTEMATUYECKOH U
TPUBHAJIBHON HOMEHKJIAaType (3THJIEH, alleTWIeH, INHLEpUH, (eHon, dopmanbaerua, ykcycHas
KHUCI0Ta, TNnMiuH). PacueTsl mnpocreiimeil ¢Gopmyiabl OpraHU4ecKOW MOJIEKYJIbl, HCXOAS U3
AJIEMEHTHOTO0 cocTaBna (B %).

OK 04
OK 07

Tema 4.2.
CaoiicTBa

Conep:kaHue y4eGHOro MaTepuaJia:

Teopernueckoe o0yueHune:

OK 01
OK 02
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OpraHNu4YeCcKux
COE€TUHEHUN

1. DU3UKO-XMMHUUYECKUE CBOMCTBA OPraHMYECKUX COCIMHEHMM OTIEIBHBIX KJIACCOB
(ocobenHocTH Kiaccu(UKAMU ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKHNA PsiT M 001Ias
dopmyna; uzomepus; pU3MUECKUEe CBONCTBA; XUMUYECKHE CBOWCTBA; CIIOCOOBI MOTY4EHUS ):

- IIpeieTIbHbIE YTJIEBOJAOPO/bl (aIKaHbl M IUKJIOAIKaHbI). ['OpeHHe MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHMKOB TelJlJa B IPOMBIIUIEHHOCTH M ObiTy. CBoiicTBa IPUPOAHBIX
YIJIEBOAOPOAOB, HAXOXK/IEHUE B IPUPOJIE U IPUMEHEHUE AJIKAaHOB;

2. HenpenenbHble (aKeHBI, aJIKUHBI U aJIKaJHEHbI) U apOMAaTUYECKUE YTIIE€BOJOPO/IbI.
l'openne amermineHa Kak HMCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHH JUIS CBAapKH M PE3KH
METaJUIOB - KHCIIOPOJICOJIEpKAIIUE COCTUHEHUs (CUPTHI U (PeHONbI, KapOOHOBBIE KUCIIOTHI U
3(UPHI, ATBACTUABI U KETOHBI, )KUPBI, YIIeBObI). [IpakTHUeckoe NMpUMEHEHHE STHIICHTIIHKOJI,
runepuHa, ¢enona. [Ipumenenne ¢opmanpaernaa, aneTaibIeruaa, YKCYCHOM KUCIOThL. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MorolI1e CBOWCTBA MbLIa

3. A3zoTcoaepikaiume COEIUHEHUS (amMuHBI u aMHHOKHUCJIOTEHI, OcnKn).
BeicokomounekynspHble COeAMHEHUs (CHUHTETHYECKHEe M OMOJIOTMYECKU- aKTUBHBIE). MoHOMep,
HOJIMMEp, CTPYKTypHOe 3BeHo. l[lonmuMepusanus STHICHa Kak OCHOBHOE HalpaBlIEHHE €ro
UCTIOJIH30BaHUSI.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMH OPTaHUYECKUX COeTMHEHHN

IIpakTHyeckne 3aHATHA:

OK 04
OK 07
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[TpakTueckoe 3ansaTue Ne 6 Ha Temy: «CBONCTBAa OpraHMUYECKUX COSAMHEHUN OTIEIbHBIX KJIaCCOB
(TpuBHaNbHASL U MEXAYHAPOAHAsI HOMEHKJIATYpa, XMUMUUECKHE CBOMCTBA, CIIOCOOBI IIOJyUEHUS):
npezeibHbIe (AJIKaHbl U LIUKJIOAJIKAHbI), HEPEIeIbHbIC (aJIKEHbI, AIKUHBI U aJIKaIUCHbI) U
apOMaTUYECKHE YTIIEBOIOPOIbI, CIHPTHI M (PEHOIIBI, KapOOHOBBIE KUCIOTHI U 3(HUPHI, AJIbJCTUABI U
KETOHBI, aMUHbI 1 @aMUHOKHUCIIOTBI, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS. 3a/laHus Ha COCTaBIICHUE
YPaBHEHMH XMMUYECKUX PEaKIHH ¢ y4acTHEM OpraHUYECKHUX BEILECTB HA OCHOBAHUHU UX COCTaBa U
CTPOCHUSY.

CocraBineHue cxeM peakuMid (B TOM YHCIE MO MPeIIOKEHHBIM IeMOoYKaM MpeBpalleHuit),
XapaKTepU3YIOIIMX XUMHYECKHE CBOMCTBA OpPraHMYECKUX COEIUMHEHHUI OTIENIbHBIX KJIAaCcCOB,
CHocoObl HX TIOJyYeHUS U Ha3BaHUE OPraHWYECKUX COCAUHEHMH 10 TPUBUAIBHON WIH
MEX1yHapOJAHON CUCTEMAaTUYECKON HOMEHKIATYpE.

Pemenne npakTuKo-OpueHTUPOBAHHBIX TEOPETUYECKUX 3a/laHUI Ha CBOMCTBA OPTaHUYECKUX
COEZIMHEHUH OT/IEbHBIX KIaCCOB

Tema 4.3.

Conep:xaHnue yueOHOro MaTepuasa:

Wnentudukanu

Teopernueckoe o0y4uenune:

Sl OpTaHNYECKHUX
BEIECTB, UX

1. buoopranuueckue coeauHeHus. IlpuMeHenue u Ouosiornyeckas poJib YIJIEBOJOB.
OxucneHue yrieBoJOB - MCTOYHMK OHHEPrMM >KUBBIX opraHu3zMoB. OOnacTh NpPUMEHEHUS

3HA4YCHUE U amMuHOKUCIOT. IlpeBpamienus OenkoB NumM B opraHusme. buonornueckue QyHKuuu O€NKOB. OK 01
MMPUMEHEHHE B buonornueckue ¢yHkuu xupoB. Ponb opraHuueckoidl XMMHUHM B peIIEHUH MpoOiIeM MHUILEBON OK 02
OBITOBOI 1 0e30IMacCHOCTH. OK 04
NpOU3BOACTBCH 2. Ponp opraHnyeckod XHMMUU B pEIIEHHMH NPOOIEeM 3SHEPreTHYeckod Oe30MacHOCTH, B OK 07
HOU pasBUTUM  MEOULMHBI, CO3JaHMH HOBBIX MAaTE€pPHUAIOB, HOBBIX HCTOYHHMKOB JHEPIrUHU
ACATCIbHOCTH (ampTEepHATUBHbIE HCTOYHUKU HSHepruu). ONacHOCTb BO3JEHCTBUS Ha JKMBBIE OPTraHU3MBbI
YEJIOBEKA OpraHMYECKHX  BEIIECTB  OTAENbHBIX  KJaccoB  (yIJI€BOJOPOMAbI,  CIHUPTHL,  (DEHOJIBI,

XJIOPOpPraHUYecKre MPOU3BOIHBIC, alIbAETUIBI U Ap.), CMBICI MTOKA3aTeNsl MpelebHO JOMyCTUMOM

KOHIIEHTpalUH.
Pa3nes 5. Kunernueckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHX pPeaKIui
Tema 5.1. Copaepxxanue yueOHOro MmarepuaJa; OK 01
Ckopoctb CKOpOCTh peaklMu, €€ 3aBUCUMOCTh OT pa3lWYHbIX (PAKTOPOB: MPUPOIBI pPEarupyroIux OK 02
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XUMHUYECKHUX BELIECTB, KOHLEHTPALUN PEarupyOLINX BEUIECTB, TEMIIEPATYPbl U IUIoUIad PEeaKIMOHHON OK 04
peaxuuii. noBepxHOCTH. TerioBbie 3P PEeKTh XUMHUUECKUX peakunil. DK30- U IHIOTEPMUYECKHE, PEaKIUH. OK 07
XHUMHYECKOE OOpatumocTh peakiuii. XMMHUYEeCKOe PAaBHOBECHE U €r0 CMEIICHHE O]l ICHCTBUEM Pa3IInIHbBIX
paBHOBECHE (bakTOpOB (KOHIIEHTpAIMs PEareHTOB WM IMPOAYKTOB PEaKIUH, JaBJICHUE, TeMIepaTypa) i
CO3/IaHMSI ONTHUMAJIbHBIX YCIOBHM MpoTekaHus xumuueckux npoueccos. [Tpunnun Jle llarense
JlaGopaTopHble padoThI:
JlabopaTopuast pabora Ne 3 Ha Temy: «CKOpOCTh XMMHUUYECKOW peakiuu. BiusHue pazaudHbix
($aKkTOpOB OKPYKAOIIEH CPEIbl HA CKOPOCTh MPOTEKAHUSI XUMUYECKUX PEAKIIUI.
Pemrenne mpakTUKO-OPHEHTHUPOBAHHBIX 3a/IaHUH Ha aHaIU3 (PAaKTOPOB, BIMAIONINX HA H3MEHEHUE
CKOPOCTH XMMHUYECKOW peakluy, B T.4. C MO3ULMHA IKOJIOTMUYECKU LEIeCO00Pa3HOro MOBEACHUS B
OBITY W TPYAOBON [EATEIBHOCTH B ILEJAX COXPAaHEHUS CBOErO 3/I0pOBbS U OKpYXKarolen
MPUPOJIHOM CpEbI.
Pemenne mpakTUKO-OpUEHTHPOBAHHBIX 3aJaHUil Ha mnpuMeHeHue npunuumna Jle-llatenve s
HAXOXJICHUs HaNpaBleHUS CMEUICHHsS PaBHOBECHS XMMHYECKOW peaklud M aHaimu3 (PakTopos,
BIIMSIOLINX HA CMEILEHUE XUMUYECKOTO PAaBHOBECHS
Pa3nes 6. lucnepcubie cucrembl. PacTBopbl
Tema 6.1 Conep:xxanue yueOHOro MaTepuaJa:
JucnepcHbie Teopernuyeckoe o0yuenne: OK 01
CHCTEMBI U . OK 02
(baKTOpbI HX N3yueHne qUCrepcHbIX CUCTEM U (PaKTOPOB UX YCTOMUMBOCTH. OCHOBHBIE MOJIOKEHUS OK 04
. COBPEMEHHOM KoJTonHON Xxumun. M3yuenne kinaccuukaus TMCIepcHbIX CUCTEM B
YCTOWYUBOCTH . . OK 07
3aBHCHUMOCTH OT arperaTHoro COCTOSIHUS AUCTIEPCHON (ha3bl TUCTIEPCUOHHON cpeibl
Tema 6.2 Conep:xxanue yueOHOro MaTepuaJia:
Howsrie o TeopeTnueckoe odyueHue: OK 01
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pacTBopax PactBOopeHune kak (pu3uKo-XxuMHIecKHii mpouecc. PactBopbl. CriocoObI IPUTOTOBICHHS PACTBOPOB. OK 02
PactBopumocTs. MaccoBasi 107151 pacTBopeHHOro BemiecTBa. CMbICT MoOKa3aress MpenelbHO OK 04
JOITYCTUMON KOHIICHTPAIIUHU B €T0 UCIOJIb30BaHUE B OLIEHKE IKOJIOTHYECKON 0€3011aCHOCTH. OK 07
[IpaBuiia 3K0JI0THYECKH 11€7ecO00pa3HOTo MOBEACHHS B OBITY U TPYJOBOU AEITEIBHOCTU B LIETSAX
COXpaHEHUsI CBOETO 370POBbSl U OKPYXAloeil MPUPOAHOI Cpebl; OMacHOCTb BO3ACHCTBUS Ha
JKUBbIE OPTaHU3MBI OINpEAEICHHBIX BellecTB. PemieHne MmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJJaHUi Ha PacTBOPBI, UCIOJIb3yeMbI€ B OBITOBOM U MPOM3BOACTBEHHOM 1€ATEIHLHOCTH YeJIOBEKa.
IpakTuyeckne paGoThbi: 4
[TpakTideckast pabora Ne 7 Ha Temy: «/lucniepcHbie cucteMbl. PacTBOpEI»
Pa3nen 7. KauecTBeHHbIe peakuuu 00HAPY:KEeHUSI OPraHUYeCKHUX U HEOPraHUYeCKUX BellecTB 8
Tema 7.1. Conep:xxanue yueOHOro MaTepuaJa: 5)
OGHapyxkenue | Teoperndyeckoe oGyueHHe: 1 K 01
HEOPraHWYECKU | AHAIUTUYECKUE PEAKIIUU U CIIOCOOBI MX BhIMOMHEeHHs. KauecTBeHHBIN peakuuu Ha OOHApYyKEeHUs 81( 0
X KaTHOHOB H KaTHOHOB U aHMOHOB HEOPTaHUYECKUX BEIECTB OK 04
aHNOHOB IIpakTHYeckne 3aHATHSA: 4 OK 07
[Tpaktuyeckoe 3ansTre Ne 8 Ha Temy: «OOHapyXeHHE HEOPraHMYECKHMX KaTHOHOB M AHHWOHOB.
KauecTBeHHbIe peakum»
Tema 7.2. Copepxanue y4eOHOro MaTepuaJa: 3
OOHapyxeHHE | Teopermueckoe oGydenne:
OPTAHMACCKUX | 1160061 06HAPYIKEHHS Pa3HBIX KIACCOB OPraHMUECKUX BEIIECTB (AnkaHoB, AJIKEHOB, AJIKHHOB
BEIIIECTB Py P p H ’ ’ ’ OK 01
OTIEIBHEIX 0enKoB, yriieBo10B U T1). KauecTBeHHBIE peakiny Ha opranndeckue coenuuenus (Peaxius 1 OK 02
KJIACCOB C «CepeOpsiHoro 3epkanay, peakius demnunra, peakius [roma, peakuus Bropua, cunres Jlebenea OK 04
WCTIONB30BaHue | M JIp.). OK 07
M JlaGopaTopHnblie padoThI: 2
Ka4eCTBEHHBIX
peakiuii JlaboparopHas pabota Ne 4 Ha Temy: «KadecTBeHHbIE peaklliy Ha OPraHUIEeCKHE COSTUHEHUSD
Paznen 8. Xumusi B ObITY U POU3BOACTBEHHOI 1€ATEJIbHOCTH YeJ0BEKa 8 OK 01
Tema 8.1. Copepxxanue yueOHOro MaTepuaJa: 4
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Xumus B 06Ty | TeopeTuueckoe o0yueHue: 4 OK 02

1 Hoselimne noctukeHus XUMHUYECKOM HAyKM M XUMHUYECKOM TexHosoruu. Pons xumum B OK 04

IIPOU3BOJICTBEH . . . OK 07
o 00eCTIeYeHUN HKOJIOTHUECKOM, IHEPTeTHUECKON U MUIIEBONH 0€30IMacHOCTH, PA3BUTUU MEIUIIMHBL.

HOM1

EATENEHOCTH [IpaBuna moucka u aHaaM3a XUMHUECKOW HHPOPMALIUU U3 PA3IMYHBIX HCTOYHUKOB

YeloBeKa (HayyHast ¥ yueOHO-Hay4yHasl JUTeparypa, CpeicTBa MaccoBoil MH(opMaruu, cetb FHTepHeT)

IIpomexyTounas arrecTanus B ¢popme 3a4ueTa ¢ OLEHKOMH

Bcero: 72
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3. YCJIOBUSI PEAJIM3AILIMA TPOT'PAMMBI OFIIIEOBPA3OBATEJIBHOM
JUCHUIIVIMHBI
3.1. TpeboBaHMsA K MMHUMAJIBHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHHI0.
Jlnst peanu3anuyl MPOrpaMMbl TUCIMIIMHBI JOIDKHBI OBITH MPETyCMOTPEHBI CIIETYIOIINE

CIICyaJIbHbIC ITIOMCIICHUA: y‘IGGHaH ayauTopud «Kabuner CCTCCTBCHHO-HAYYHbIX TUCHUILIINH,

OCHAIIICHHBIH 000PYyJ0BaHUEM: KOMILJIEKT yueOHOH MeOenu Ha 46 TOCaI0YHBIX MECT, KOMILJICKT
MeOenu IS TPerojiaBaTelisa, MPOEKTOp, JO0CKa YYCHHYECKas, KOMIBIOTEp MperojaBaTeis ¢
KOMILJIEKTOM JIMIIEH3HOHHOTO ITPOTPaMMHOTO 00€CTICUeHHUS.

JlaGoparopus €CTECTBEHHO-HAY4YHbIX JUCHUIUIMH. OcHalieHa: KOMIUIEKT Y4eOHOM

mebenn Ha 24 mocalouHBIX MeECTa, KOMIBIOTEphl i oOywaromuxcs — 15 mr., nudpoBoit

MHUKPOCKOIT - 15 mT. KOMIUIEKT MeOenu il MperoaaBarens, MPOeKTop, HOCKa y4eHUYecKas,

KOMIILIOTCP MperioAaBaTeyid ¢ KOMIUICKTOM JIMOCH3UMOHHOI'O IPOIrpaMMHOTO obOecrieueHus.

1.

o s N

3.2. UnpopmannoHHoe obecniedeHHe peajn3alui NPorpaMmMbl

3.2.1. OcHOBHBIE JIEKTPOHHbIE U3TAHMS
brmunos, JI. H. Xumusa: yueOnuk mis CIIO / JI. H. baunos, U. JI. Ilepdunosa, T. B.
CokonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. — ISBN 978-5-
8114-7904-7. — Texkct: 27eKTpoHHBIN // JlaHb: AJIEKTPOHHO-OMOIIMOTEYHAs cCUCTEMa. —
URL.: https://e.lanbook.com/book/167183.
I'yceBa, E. B. Xumus mis CIIO: yueOHo-meTommueckoe mocobue / E. B. I'yceBa, M. P.
3uranmmna, /. M. KymukoBa. — Kazanp: KHUTY, 2019. — 168 c¢. — ISBN 978-5-7882-
2792-4. — Texct: 3neKTpoHHbINA // JlaHb : 37MeKTpoHHO-OMOMmoTeynas cucrema. — URL:
https://e.lanbook.com/book/196096.
Yepuukona, H. 0. Xumus B goctynmHoMm u3jaoxkeHuu: ydeObHoe mocodue s crmo / H. 1O.
YepuukoBa. — 2-¢ usl., crep. — Cankt-IlerepOypr: Jlans, 2022. — 316 ¢c. — ISBN 978-5-
8114-9500-9. — Texkcr: amekTpoHHBIN // JlaHB: AJIEKTPOHHO-OMONIMOTEYHAS CUCTEMa. —
URL.: https://e.lanbook.com/book/195532.
[esuunpina, JI. B. Xumusa: yueOnoe nocodue / JI. B. llleBnunpina, A. . Anapue. —
Hosocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. — TeKcT: 31eKTpOHHBII
// Jlanb: snexTpoHHO-OnOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/118505.

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

http://www.chemnet.ru - ChemNet: mnopran (GyHIAMEHTANIBHOTO  XHMHYECKOTO

o0pa3oBaHuS;

http://www.chemistry.ru - Xumust B OTKpbITOM KOJUTEIKE

http://webelements.narod.ru - WebElements: oHnaiiH-cipaBOYHUK XMMHUYECKHUX DIICMEHTOB

http://maratakm.narod.ru - BupTyansHas XuMuuecKas IKoJia

http://all-met.narod.ru - 3anumarenbHast XUMUS: BCe O METaLIaX
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIbHOU JJUCIIUILIMHBI

KonTposnb u orieHka pe3yiabTaToB OCBOEHUS 0011e00pa30BaTeIbHOM yueOHOM TUCIUTLINHEI
pacKkpbIBalOTCA Yepe3 AUCUUILTUHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHUE OOIINX
U nipodeCCHOHAIBHBIX KOMIIETEHIIUH 10 pa3zesiaM U TeMaM CoJiep>KaHusl yueOHOro MaTepuana.

Kox v nanmenoBanue Pazpen/Tema THI OLIeHOYHBIX
(popMupyemMbIX KOMIIETEHUHI MepOonpUATHI
OK 01. Bwibupats criocoOsI pemenust | P.1, Tema 1.1, 1.2, VYcrHblii onpoc
3a/1a4 npodeccHOHATBHON P.2, Temsr 2.1, 2.2, TTicEMeHHEBIH ompoc
JIEATEIIbHOCTH TPUMEHUTEIBHO K P.3, Temsr 3.1, 3.2, TTpaKTHUecKHe 3aHATHS
pa3JIMYHBIM KOHTEKCTaM P.4, Temrr 4.1, 4.2, 4.3,
JlabopaTopHbie pabOThI
OK 02. Hcnoas3oBath coBpemennbie | P.5, Temsr 5.1, K 5
OHTpOJIbHAs paboTa
CpEACTBA MOKUCKA, aHAJIN3A U P.6, Temr1 6.1, 6.2, p p
UHTEpIpeTannd HHPOPMAIUH, U P.7, Temnr 7.1, 7.2, TecrupoBanue
UH(OPMAIMOHHBIC TEXHOJIOTUH IS P.8, TemsrI 8.1. 3ammra pedeparon
BBIITOJIHEHMSA 33124 3a4er ¢ OLCHKOU

poeCCHOHAIBHON e TEIHHOCTH

OK 04. DddexTuBHO
B3aMMOJIEICTBOBATh U paboTaTh B
KOJIJIEKTHBE U KOMaH/Ie

OK 07. CopnelicTBOBaTh COXPaHEHUIO
OKpY’Karollen cpeasl,
pecypcocOepeKeHUI0, IPUMEHSTh
3HaHUs 00 U3MEHEHUU

KJIMMATa, IPUHLUIIBI OepeKIMBOr0
IPOM3BOJICTBA, 3P (HEKTUBHO
JIEUCTBOBATh B YPE3BbIYANHBIX
CUTYaIHsAX
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