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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHON YYEFHOU JUCHUILJIAHBI

0/1.09 Xumusn

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

CIIO:

O6meo6pazoBarenbHas auciuiuinHa «OJ1.09 Xumusy sBisercs o0s13aTeIbHON YacThiO

0011e00pa3oBaTeIbHOrO0 IUKIA OCHOBHOM 00pa30BaTelbHOW NHPOrpaMMbl B COOTBETCTBHH C
dI'OC 38.02.01 DxoHOMHKA M OYXTalTEepCKUil ydeT (10 OTPaCIIsM).

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

1.2.1. LHeanb o0meo0pa3oBaTebHOM TUCHHUILINHBI

Henp muctmammiasl «O/1.09 Xumus»: chopmupoBath y 00ydaromMxcsi 3HAHUS U yMEHUS

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

1.2.2. [lnannpyemMblie pe3yJIbTAThI OCBOCHHS 0011e00Pa30BaTEJIbHON JMCHMILIUHBI 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
HauMEeHOBaHHUe
(popmupyembIx
KOMIIeTeHIU

H.Ha}mpyeMbIe pe3yJdbTaThbl

Oo0mue

JAucuuniimHapHbie

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
BBITIOJTHATH TaKYIO ICATEIBHOCTB;
-MHTEpEC K pa3INuHbIM chepam
npo¢eCCHOHATBHON IEeATETLHOCTH
OBiaienne YHHUBEpPCAIbHBIMHU
MO03HABATEJILHBIMM AeliCTBUSIMU:

a) 0a30BbIe JJOTHYECKHE IeHCTBHSI:

- CaMOCTOSITENTEHO
(hopMyIHpOBaTh aKTYaIU3UPOBATH
npobJeMy, pacCMaTpUBaTh
BCECTOPOHHE;

- YCTaHaBJHMBATh CYIICCTBEHHBIN
MIPU3HAK YYCOHBIMH H €€

HIIn

- BJIQJIETh CUCTEMOM XUMUYECKHUX

3HaHUM, KOTOpas  BKJIIOYAET:

OCHOBOIIOJIATAIOIINE  TTOHSATHUS
(XumMHuuecKui
ANEKTpOHHas 000J0YKa aroma,

8-, p-, 0-2NIEKTPOHHbBIE OPOUTAIH

DJIEMCHT, aToOM,

aTOMOB, WOH, MOJIEKYJIa,
BaJICHTHOCTH,
AIEKTPOOTPHUIIATETHHOCTD,
CTENeHb OKHUCTICHUS,

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

(byHKIMOHATIBHAS

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

a30TCOJIepIKAIINC
OHOJIOrYECKHU

(yrneBomsl,
MOHOMEp, TOJIUMED,

KHACJIOPOJ- |
COC/IMHEHUS,
AKTHBHBIC
BEIIIECTBA
Oenkn),

KHUPBI,
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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-
CIEJACTBEHHBIE 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
MO3HABATEIHHYIO 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,

Jucconunanus, OKHUCJIINTCIIb,

BOCCTAaHOBHTECIIb, CKOpPOCTh
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
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,

CHMBOJIMYECKHUM  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;

- yMETh BBISIBIIAATH
XapaKTEPHbIE NPU3HAKK U
B3aUMOCBS3b U3Y4YECHHBIX
MIOHATUH, IIPUMEHSATH

COOTBETCTBYIOLME MOHATHUS TIPU
OINMCAaHUU CTPOEHHUS U CBOMCTB
HEOPraHUYECKUX u
OpPraHMYeCKUX BEIIECTB W UX
MPEBPAILICHU; BBISIBJISITH
B3aUMOCBSI3b XUMHYECKUX

3HAHUH c HOHATHUSIMU "

[IPEACTABICHUAMU OPYrUx
€CTECTBEHHOHAYYHbIX

MPEAMETOB;




- yMETh HCIIOJIL30BATh
HaUMEHOBaHUS XUMHYECKAX
COCIMHCHHH  MEXIyHapOIHOTO

COr3a TEOPETUYECKOMN u
MPUKIATHON XUMHUHU "
TpUBUAJIbHbBIE Ha3BaHU

BOXHEHIIINX BEIIECTB (dTHUJICH,
aleTWiIeH, TJIMLIEepuH, (eHom,

dhopmainberus, YKCyCHast
KHUCJIOTA, TJIMIIMH, YrapHbIA ras,
YTIICKUCITBIN ras, aMMHMaK,

railieHass HU3BeCTb, HerauieHas
U3BECTh, IIUTHhEBas coja W
APYTUX), COCTAaBIATH (POPMYIIBI

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

XMMHYECKHE CBOMCTBA BCIICCTB

COOTBETCTBYIOLIMMHU
AOKCIEPUMEHTAaMU W 3alUCIMU
ypaBHEHUU XUMUYECKHUX
peakumii;

- yMETh yCTaHaBJIMBATh
MIPUHAIEKHOCTh M3Y4YEHHBIX
HEOPraHUYEeCKUX u
OpraHUYEeCKUX BEILIECTB K
ONpENEICHHBIM  KJlaccaM |
rpymIam COCMHECHUH,
XapakTEepU30BaTb HMX COCTaB W
BaKHEHIITIE CBOMCTBA;
OTPENENATh BUIBI XUMHUYECKUX
CBsA3el (KOBaJeHTHasi, HWOHHas,
MeTaJuIMuecKasi,  BOJOPOJIHAs),
THUIIBI KPUCTAJTMYECKUX
pemetOK .BemiecTs;
KJIaCCU(UIUPOBATh XUMHUYECKHE
peakuuu;

- chopMupoBaTh
MPEJCTABICHUSA: O XUMHYECKOU
COCTAaBJIAIOLICH
€CTCCTBEHHOHAy4YHOU  KapTHUHBI
MHpa, POJU XUMHUU B MO3HAHUU
SIBJICHUI [IpUPOABL, 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
UCIOJIb30BaHUEM  (PU3UYECKHUX
BEJIMYHH, XapaKTEPU3YIOIIHX
BEIIECTBA C  KOJIMYECTBEHHOU
CTOPOHBI: MAaccChl, o0beMa
(HOpMalbHBIE YCJIOBHSI) Ta30B,

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

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

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpEJCTBA MIOUCKA,
aHanmu3a u
UHTEpIpeTalun
UHpOpPMaLIUHU U
MH(pOpPMalMOHHbIE
TEXHOJIOTUH JUIsI
BBINOJIHEHUS 3a/1a4
npogeCcCHOHATbHON
JeSITeIbHOCTH

B o0/1acTH IEHHOCTH HAYYHOTI'O
MO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHHUA,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
0O0I1IeCTBEHHON OCHOBaHHOIO Ha
JMAaore CrocoOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B
HOJIUKYJIBTYPHOM MUDE;

- COBEpIICHCTBOBAHME A3bIKOBOM U
YUTATENIbCKOM KYJIbTYphl KaK CPEICTBA
B3aUMOJECHCTBUS MEKIY JTIOAbMU U

JIEHATypauus OeIKOB npu
HarpeBaHuM, LBETHbIE pEaKIUU
OENKOB; TMPOBOAWTH PEAKIUU
MOHHOTO OOMEHa, ONpeAessATh
cpely  BOJHBIX  PacTBOPOB,
KaueCTBEHHbIE  PEaKlUUh  Ha
cynbdar-, kapboHaT- U XJIOPUI-
AHUOHBI, HA KAaTHOH AMMOHHWSI;
pearhb 9KCIIEPUMEHTAIIbHBIC
3agayd o temMaM "Metammiel" U
"Hemeranmis'") B COOTBETCTBUU C
MpaBuUiiaMu TEXHUKU
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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, CaMOCTOATCIIbHO

OCYIIECTBIISTh TIOWCK, aHaIn3,
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

- OLICHUBATh AOCTOBCPHOCTD,

JETUTUMHOCTh  HMH(poOpmanuu,  ee
COOTBETCTBUE IIPABOBBIM U MOPAJIBHO-

OTUYCCKHUM HOpMAaM;,

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

SPrOHOMUKH, TEXHUKH O€30IMaCHOCTH,
pecypcocOepexeHus,
NPaBOBBIX W ATUYECKUX HOPM, HOPM
nH(POPMAIMOHHOH 0€30MacHOCTH;

TMT'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

XUMHUECKUM  QopMmyaaM U
YpaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HCHOJIb30BAHUEM

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

rasos,

JUIS
BEJIUYHH,

OPUHATHS  (PUBHYECKUX

CTOPOHBI:  MAacCHhl,
0o0beMa BellleCTBa; HCII0IL30BaTh
pereHui B KOHKPETHBIX
YKU3HCHHBIX CUTYaIHsIX,
CBSI3aHHBIX C BEIIECTBAMH U HUX

MNPUMCHCHUCM

OK 04.
DddexTrBHO
B3anMMOJICHCTBOBAT
b ¥ paboTaTh B
KOJIJICKTUBE U

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEENICHHUIO;

-OBJIaJICHHE HaBbIKAMHU y4eOHO-
HCCIIEA0BATENILCKOM, IPOCKTHON U

- YMETH IIJIaHUPOBATh u
BBITIOJTHSTh XUMHAYECKHH
AKCIICPUMEHT (npeBpareHus
OpPTaHUYECKUX  BEUIECTB  MpHU

Harp€BaHuu, MOJy4CHUC S3TUIICHA
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KOMaH/E COIIMAJILHOM JeSITEIIFHOCTH, U UW3YyYCHHE €ro  CBOWCTB,
OBJjaieHHe YHUBEPCAJIbHBIMU KaueCTBEHHbIC  PEaKkUUH  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,
- [PUHHUMATH LIEJIM COBMECTHOM OnpeneNnsaTh  cpeay  BOAHBIX
JeSATEIbHOCTH, pacTBOpOB, KAueCTBEHHbIE
OpraHU30BbIBATh U KOOPAMHUPOBATH peaxiuu Ha cynbdar-, kKapooHaTt-
JEUCTBHUS 110 €€ JOCTUKEHHUIO: U XJOpUA-aHUOHBI, Ha KAaTHOH
COCTABJISATH IUIAH JICUCTBH, aMMOHUS; pemarb
pacnpenenaTb pojau ¢ yueTOM MHEHUN | SKCIIEpUMEHTaIbHbIE 3a/laud I10
YYaCTHHKOB 00CYXIaTh pe3yJbTaTh TeMam "Merasmibt" u
COBMECTHOH paboThI; "HemeTaibl") B COOTBETCTBUU C
- KOOPJMHHUPOBATH U BBIMIOJHATh | IPAaBUIAMU TEXHUKU
paboTy B yCIIOBUSX pEaTbHOIO, 0€30MacHOCTH TIpU OOpaIlEHUU C
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO | BEIIECTBAMU U J1TAOOPATOPHBIM
B3aUMOJCICTBUS; o0opynoBaHUEM; TPEACTABIATH
- OCYILECTBJIATHh IO3UTUBHOE pe3ynbTaThl XUMHUYECKOTO
CTpaTEernyecKoe MOBEJCHUE B JKCIIEpUMEHTa B (QoOpME 3amnucu
Pa3IMYHbIX CUTYaIUAX, IPOSIBIIATH YpPaBHEHUH  COOTBETCTBYIOLIUX
TBOPYECTBO U BOOOpakeHUE, ObITH peakuuii  u  (HOpMyIHpOBAThH
nHuuaTUBHEIM OBJageHne BBIBOJIBI HAa  OCHOBE  ATHX
YHHMBEPCAJbHBIMH PEryJsiTUBHBIMHU | PE3YJIbTAaTOB
ACHCTBUAMU:

I IPUHATHE ce0sl U APYTHUX JIOJeH:

- MIPUHUMATh 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 o6aacTH 3K0/10rMYecKOro0 - cpopmupoBaTh

CogeiicTBOBaThH BOCIIMTAHUS: IIPEJICTABICHUS: O XUMHUYECKOU

COXPaHEHHUIO - ¢(hopMUPOBAHHOCTH HKOJOTMUYECKON | COCTABIISIOIIEH

OKpYyXKaromien KyJIbTYpbl,  IIOHUMAaHHWE  BJIMSHMS | ECCTECTBEHHOHAYYHOH  KapTHHBI

Cpenbl, COLIMAJIbHO-O)KOHOMMYECKUX MHpa, POJU XUMHUU B TMO3HAHUU

pecypcocOepeXeHr | MPOIIECCOB HA COCTOSIHME MPUPOIHOMN | IBICHUM MIPUPOIBI, B

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

3HaHUA 00 rJ100aIBbHOTO XapakTepa | KyJIbTypbl JINYHOCTH, ee

U3MEHEHUHN 9KOJIOTHYECKUX MPOOIIeM; (GYHKIIMOHATLHOM TPaMOTHOCTH,

KJINMATA, - IUIAaHUPOBaHHE U OCYIIECTBJICHHUE | HEOOXOAUMON  JUIsl  pelIeHUs

MPUHLIHATIBI JICUCTBUI B OKPYXKAIOIIEH Cpele Ha | MPAKTUYECKUX 3a71a4 "
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OEpEKITUBOTO
MIPOU3BO/JICTBA,
3 pexTuBHO
JIECTBOBATH B
YpEe3BbIYANHBIX
CUTYaIUIX

OCHOBE 3HaHUA UENeH YCTOWYHUBOTO
pa3BUTHS YEIIOBEUECTBA;

aKTHUBHOEC HETpUsITUE JIEHCTBHH,
IPUHOCAIIMX  Bpel,  OKpYyKarouieu
cpene;

- YMEHHE MPOTHO3UPOBATH
HEeOJIaronpusITHIC DKOJIOTHYCCKHUE
MOCJIEACTBUSA MpEANPUHUMACMBIX

JIEUCTBUI, IPEOTBPALIATh HX;

- paclIMpEeHHUE OIbITa JEATEIbHOCTH
9KOJIOTUYECKOW HANPaBJICHHOCTH;

- OBJIQJICHHE HABbIKAMU y4eOHO-
HCCIIEA0BATENBCKOM, IPOEKTHON U
COILIMAIIbHOM AeSITEIHbHOCTH,

AKOJIOTMYECKH  OOOCHOBAHHOIO
OTHOIICHHUS K CBOEMY 3I0POBBIO
Y IPUPOAHOM Ccpenie;

- yMeTh coOroaTh
paBUIIa IKOJIOTHYECKU
[[eIeCO00Pa3HOr0 TOBEACHUS B
OBITY W TPYIOBOU JESATEIHLHOCTU
B IEJSIX COXPAHEHUS CBOETO
3M0POBbSI M OKPYKAIOIICH

MPUPOJHON CpeIbl; YYUTHIBATH

OITACHOCTH  BO3JCHCTBUSA  Ha
JKUBBIE OpTraHU3MBbl
ONPEICIICHHBIX BCIIIECTB,
MOHWMAas CMBIC  ITOKa3aTels
MpeaeabHON JIOITyCTUMOM
KOHUEHTPaLNHU

2. CTPYKTYPA ¥ COJEP)KAHUE OBIIIEOBPA30OBATEJIBHOM

JUCHMUIIIAHBI

2.1. O0beM yueOHOI IMCUMIJIMHBI M BUABI Y4eOHOH padoThl

Bup y4eOHoii padoThI O0beM B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl AUCHHUILINHBI, 72
BT. 4.
TeopeTudeckoe o0ydeHue 16
MPaKTUYECKHUE 3aHATUS 32
nabopaTopHbIe 3aHATHS 8
camocTosTellbHas paboTa 16
IMpome:kyTouHasi aTTecTanus (3a4er)




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

HaumenoBanu .
Conep:xanue yueOHOIro MaTepHuaJia, JJadopaTopHble U NPaKTHYecKHe padoThl, NpukJaaaHoi | O0beMm, akaj. Koawbi
¢ pa?:::OB " MOYJIb (€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. XHUMHUYECKUN 3JIEMEHT. JJNEeKTpOHHas KoHdurypamus aroma.
3JIEMEHTOB U Krnaccudukaiust XUMHUYECKHX 3JIEMEHTOB (s-, P-, O- ajeMeHTbl). BajeHTHBIE 3JIEKTPOHBI. OK 01
npupoaa BanentHOCTh. DIIeKTpOHHAs MPUPOJA XHUMHYECKON CBS3H. DJIEKTPOOTPHUIATEIIBHOCTh. Bubl OK 02
XUMUYECKON XUMUYECKOW CBsi3U (KOBAJICHTHAs, HWOHHAs, MeETa/UIMuecKas, BOJOPOJAHAs) M CIOCOOBI ee OK 04
CBS3U o0OpazoBaHuUsl. OK 07
IIpakTH4eckune 3aHATHA: 4
[Tpaktueckoe 3anatue Ne 1 Ha Temy: «CTpoeHHE aTOMOB XMMHUYECKHX 3JIEMEHTOB M MpUpOJa
XAMHYECKON CBSI3H»
Tema 1.2. Copepxanue y4eOHOro MaTepuaJa: 2
Ilepuognuecku | [lepuoamueckas cuctema xuMmudeckux nemeHToB J[.M. MenneneeBa. @U3n4ecKuii CMBICT
1 3aKOH U ITepnonnueckoro 3akoHa /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHAX OK 01
tabmuua JI.1. 3JIEMEHTOB, 00Pa3yeMbIX MU MPOCTHIX M CIIOKHBIX BEUIECTB B COOTBETCTBUU C TTOJIOKEHUEM OK 02
Menneneena XUMHYECKOro 3seMmenTa B [lepronnueckoit cucreme. MUpPOBO33pEHUYECKOE U HAYYHOE 3HAYEHUE OK 04
[Tepuoanueckoro 3akona /.. Menneneena. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX OK 07

XUMHYECKHX 3JIEMEHTOB. PemeHnue MPAKTUKO-OPUCHTUPOBAHHBIX TCOPECTUUCCKUX 3aJlaHuM Ha
XapaKTCpU3alui0 XUMUYCCKUX 3JICMCHTOB «MeTamndyeckue / HeMeTalNInUeCKue CBOﬁCTBa,

SJICKTPOOTPULATCIIBHOCTE XUMHUYCCKUX 3JICMCHTOB B COOTBETCTBUU C UX IJICKTPOHHBIM CTPOCHUCM
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Y IIOJIOKEHUEM B IIEPUOJIUYECKON CUCTEME XUMUYECKUX teMeHToB J[.M. Menneneesa»

CamocrosiTeibHas pabora 2
Pa3jnen 2. Xumudeckune peakiuun 13
Tema 2.1. Tunsl | Cogep:kanue y4eOHOr0 MaTepuaJia; 7
XUMHYECKHX Teopernueckoe o0yueHue: 1
peakuit Knaccupukanuss ¥ TUOBI XUMHYECKHX pEAKUUHA C YyYacTHEeM HEOPraHMYECKUX BEIECTB.
CocraBieHne ypaBHEHUN peaklnili COeAMHEHUS, pa3IoKEeHUs, 3aMELICHNs, OOMEHa, B T.4. pEaKIuii
TOpEHUs, OKUCJIEHMS-BOCCTAHOBJIECHUS. YpaBHEHUS OKHCIEHUs-BoccTaHOBiIEeHUsA. (CreneHb
okucieHud. OkucauTenb U BoccTaHOBHUTENb. (COCTaBlieHWE W YpaBHUBAHHME OKHUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIIUI METOAOM AIIEKTPOHHOTO Oananca. OKHUCIUTENbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIUU B MPUPOJE, MPOU3BOJACTBEHHBIX MPOIECCaX U KU3HEAEATEIbHOCTH
OpraHU3MOB OK 01
IIpakTH4eckne 3aHATHA: 4 gi 3421
[Ipaktuueckoe 3anstue Ne 2 Ha TeMy: «Tumbl xumudeckux peakuui. Peakuum OBP. Meron OK 07
3JIEKTPOHHOT0 OanaHca
JlabopaTopHblie padoThI: 2
Jlabopatopnast pabora Ne 1 nHa Temy «KonmuuecTBeHHBIE OTHOIIEHUS B XUMHUU. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHM M PAcdeThl M0 YPAaBHEHUSAM XUMHUYECKUX peakuuil. Momib Kak
€AMHMIIA KOJINYECTBA BeulecTBa. MoJsipHas Macca. 3aKOHbI COXPaHEHMsI MacChl U SHEPTUU. 3aKOH
ABorajpo. Mosnsipuelii  00beM ra3zoB. OTHocHTeNbHas IUIOTHOCTh Tra3oB. Pacuersl 1o
YPaBHEHUSAM XUMHUYECKHUX peakuMii ¢ HCIOJNB30BaHMEM MaccChl, o0beMa (HOpMalbHbIE
YCIIOBHSA) Ta30B, KOJIMYECTBA BEIIECTBA.
Tema 2.2. Conep:xaHue yueOHOro MaTepuaJa: 6
Onekrponutnye | Teoperuueckoe odyueHue: 2 OK 01
CKas Teopust anekTponuTHyYecKOd aucconuanyy. VOHBL. DNEKTpOJIUTBI, HE 3JIEKTPOJIUTHL. Peaxnuu OK 02
ArccolManusi ¥ | HoHHOro obMeHa. CocTaBieHHE peakIMii MOHHOro oOMeHa MyTeM COCTaBJICHHS HMX MOJHBIX U OK 04
MOHHBIA OOMEH | COKpAIEHHBIX WOHHBIX ypaBHEHWH. KHCIOTHO-OCHOBHBIE pEAKIUH. 3aaHWs Ha COCTABJICHHE OK 07

VMOHHBIX PEaKLIHi.
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CamocrosiTesibHas padoTa

JlabopaTopHblie padoThI: 2
JlaboparopHas pabota Ne 2 Ha Temy: «DJIEKTPOIUTHYECKAs IUCCOLMAILINSA U UOHHBII OOMEH»
Pa3jnen 3. CTpoeHue u CBOICTBA HEOPraHUYECKHUX BelIeCTB 12
Tema 3.1. Conep:kanue y4eOHOIro MaTepuaJa: 6
Knaccupukanu | Teopermueckoe obyuenue: 2
A, [IpenMeT HEOpraHUYECKON XUMHUH.
HOMCHKIATypa | Knaccugukanus HEOPraHMUSCKUX BEIICCTB.
1 CTPOCHHUC [Ipocthie u cnoxubie BemiecTBa. OCHOBHBIE KJIACChI CIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI,
HCOPraHWYCCKH | KUCTIOTHI, COJHU). B3aMMOCBS3b HEOPraHUYECKUX BEIHIECTB. ATperaTHble COCTOSIHHS BEUIECTBA.
X BCIICCTB Kpucramnmaeckue u amopdHbple BemecTBa. THUIBI KPUCTALIMYECKUX PEIICTOK (aToMHas,
MOJIEKYJISIpHAsi, HMOHHAS, MeTa/lInyeckas). 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIECTBA OT THUIIA OK 01
KPUCTAJUIMYECKOM pPELIETKH. 3aBUCUMOCTb XUMHUYECKONM aKTMBHOCTH BELIECTB OT BHJAA OK 02
XUMUYECKOW CBSI3U U THUIA KPUCTAIUIMYECKON pemieTku. [Ipuunnbr MHOTO0Opasusi BEIIECTB OK 04
IpakTnyeckune 3aHATHSA: 4 OK 07
[Mpaktnyeckoe 3anstTme Ne 3 Ha Temy: «Kmaccudukamms, HOMEHKIATypa M CTpPOCHHE
HEOPraHUYECKUX BELIECTB
Haspanue BemiecTBa HMCXOAS W3 WX XUMHUYECKON (OPMYNIBI WU COCTAaBIEHHWE XWUMHUYECKOM
dbopMynbel wcxons w3 Ha3BaHus BemlecTBa mo MexayHapoaHod (MIOITAK) wnu TpuBHanbHOIMA
HOMEHKIaType. Perienne mnpakThyeckux 3aJaHuid MO Kilaccu(uKaluy, HOMEHKJIAType |
XUMUYECKUM (OopMyJiaM HEOPTaHMYECKHX BEIIEeCTB pa3IMYHBIX KIaccoB (yrapHblid Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, TalieHas W3BeCTh, HEralleHas HM3BEeCTh, NMHUTHhEBAs COMA M JIPYTUX):
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 ¢GU3MYecKue W XUMHYECKHE CBOMCTBAa MeTauioB. CrocoObl
MOJIy4eHHUs. 3HAUEHHE METAJUIOB U HEMETAUIOB B IPUPOJE U JKU3HEACITEIBHOCTU YEJIOBEKa 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. Knaccudukanys u HOMEHKIaTypa COeIMHEHU HEMETaJIOB.
KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPUPOJIE

3. XUMHYECKHE CBOMCTBA OCHOBHBIX KjaccoB. Heopranuueckux BeliecTB (OKCHJOB,
TUAPOKCUOB, KUCIIOT, COJieH U Ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COCIMHEHUM, BHICIITUX OKCHJIOB U THAPOKCHJIOB

IIpakTH4yeckue 3aHATHS:

[Ipaktuyeckoe 3anatue Ne 4 Ha Temy: «DU3UKO-XMMHUYECKHE CBOWCTBA HEOPTaHUYECKUX
BEILECTB)

CocraBieHne ypaBHEHMIl XUMHYECKMX pEakUMd C y4yaCTHEM IMpPOCTBIX M  CJIOXKHBIX
HEOPraHMYECKUX BEIIECTB: METAUIOB M HEMETaUIOB; OKCHUIOB METAUIOB, HEMETAJIOB H
aM(OTEpHBIX AJIEMEHTOB; HEOPraHMYECKHUX KHUCIOT, OCHOBAaHUN M aM(OTEPHBIX THAPOKCHIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEpU3YIOIIHUX UX CBOUCTBA. PellleHne MpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJlaHMi Ha CBOWCTBAa, COCTaB, NOJy4YeHHE U O€30MacCHOE MCIIOJIb30BaHHUE
BO)XHEHIINX HEOPIraHUYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YETOBEKa»

OK 04
OK 07

Pa3nea 4. CtpoeHue u CBOMCTBA OPraHNYeCKUX BeleCTB

15

Tema 4.1.
Knaccudukanm

Conep:kaHue y4eOHOro MaTepuaJia:

Teopernyeckoe o0yueHue:

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 3HAUYECHUE OPTaHUYECKON XMMUU B CUCTEME €CTECTBEHHBIX HAYK.

XMMHYECKOE CTPOEHHE KaK MOPAJOK COEAMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO UX BAJIEHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUM XUMHUUYECKOIO CTPOEHUS OpPraHMYECKHX coeauHeHudl A.M.
BytnepoBa. YriepoaHblii CKEJIET OPraHUYECKOW MOJEKYJbl. 3aBUCUMOCTh CBOWMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHMS MOJIEKYJ. MI30Mepust U n30Mephl.

[Tonstue o QynkunonanbHoM rpynme. Panukan. IlpuHinumnsl kiaccupukalnud OpPraHUYECKHX
coeMHEHUN. MexayHapoaHass HOMEHKIJIATypa M MPUHLUIB HOMEHKJIATYpPhl OPraHHUYECKUX
coenuHeHuil. [lonsTne 00 a30TCOAEPKAMIMX COCAUHEHUAX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yrneBopmax, xupax, Oelkax U JIp.), BHICOKOMOJIEKYJISIPHBIX COEAMHEHMSIX (MOHOMEp, HOJUMEp,
CTPYKTYpPHOE 3BEHO)

IIpakTH4yeckue 3aHIATHS:

[Tpaktaeckoe 3amsatue Ne 5 mHa Ttemy: «Knmaccudukamus, CTpoeHHE H HOMEHKJIATYpa
OpPraHUYECKHUX BEIIECTBY.

Homenxiarypa OpraHUYECKUX COEIMHEHM OTIENBHBIX  KJIAacCOB (HacblIIIEHHBIE,
HEHACBIILICHHbIE M apOMAaTHYeCKUe YTJIEBOAOPOABI, CIUPTHI, (EHONbI, aJbJAErHJbl, KETOHBI,
KapOOHOBBIE KHCIOTHI M JAp.) CocTaBieHUE MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OpMYI
OpraHUYECKHUX BEUIECTB OTHENIBbHBIX KJIACCOB, UCIIONb3YyS MX Ha3BaHUSA 110 CUCTEMATUYECKOH U
TPUBHMAJIBHON HOMEHKJIAaType (3THJIEH, alleTWIeH, INHLEpuH, (eHon, dopmanbaerua, ykcycHas
KHMCI0Ta, TNniuH). PacueTsl mnpocreiinieil ¢GopMyiabl OpPraHWYecKOW MOJEKYJbl, HUCXOIsd W3
AJIEMEHTHOTO0 cocTaBna (B %).

OK 04
OK 07

Tema 4.2.
CaoiicTBa

Conep:xaHue y4eGHOro MaTepuaJia;

Teopernueckoe o0yueHune:

OK 01
OK 02
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OpraHNu4YeCcKux
COE€TUHEHUN

1. DU3UKO-XUMHUUYECKUE CBOMCTBA OPraHUYECKUX COCIAMHEHUM OTAEIBHBIX KJIACCOB
(ocobenHocTH Kiaccu(UKAMU ¥ HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTUYECKHNA PsiT M 001Ias
dopmyna; uzomepus; pU3NIECKUE CBOMNCTBA; XUMUYECKHE CBOWCTBA; CIIOCOOBI MOITY4EHUS ):

- IIpeieTIbHbIE YTJIEBOJAOPO/bl (aIKaHbl M IUKJIOAIKaHbI). ['OpeHHe MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHMKOB TeIJla B [POMBIIUIEHHOCTH M ObITy. CBoiicTBa HPUPOIHBIX
YIJIEBOAOPOAOB, HAXOXK/IEHUE B IPUPOJIE U IPUMEHEHUE AJIKAaHOB;

2. HenpenenbHble (aIKeHBI, aJIKUHBI U aJIKAJUEHbI) U apOMATUYECKUE YTIIE€BOJOPOIbI.
l'openune amermineHa Kak HMCTOYHHK BBICOKOTEMIIEPATYPHOTO IUIAMEHHM JUIS CBAapKU U PE3KU
METaJUIOB - KHCIIOPOJICOJIEpKAIIUE COCTUHEHUs (CUPTHI U (PeHONbI, KapOOHOBBIE KUCIIOTHI U
3(UPHI, ATBACTUABI U KETOHBI, KUPBI, YIIeBOAbI). [IpakTHueckoe MpUMEHEHHE STHIICHTIHKOJI,
riunepuHa, ¢enona. [Ipumenenne dopmanpaeruia, aneTanblIeriia, YKCYCHOM KHCIOThL.. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. MorolI1e CBOWCTBA MbLIa

3. A3zoTcoaepikaiume COEIUHEHUS (amMuHBI u aMHHOKHUCJIOTEHI, OcnKn).
BeicokomounekynspHble COeAMHEHUS (CHHTETHYECKHEe M OMOJIOTMYECKU- aKTUBHBIE). MoHoOMep,
HOJMMEp, CTPYKTypHOe 3BeHo. [lonmuMmepusanusi STHIEHa Kak OCHOBHOE HalpaBlIEHHE ero
UCTIOJIH30BaHUSI.

I'eneTnueckas CBsI3b MEXKAY KJIACCAMH OPTaHUYECKUX COeTMHEHHN

IIpakTHyeckne 3aHATHA:

OK 04
OK 07
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[Tpaktuyeckoe 3anstue Ne 6 Ha TeMy: «CBOICTBa OPraHUYECKUX COCTUHEHUN OTAEIBHBIX 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 AMMUHOKHCJIOTBI, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS. 3a/laHUsl HA COCTaBJIICHHE
YPaBHEHUI XMMHUYECKUX PEAKLIUK C yYaCTHEM OPraHMYECKHUX BELIECTB HA OCHOBAHUHU UX COCTaBa U
CTPOCHUS.

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-OpuEeHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI Ha CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTAEIBHBIX KJIacCOB

Tema 4.3.
Wnentudukanu
Sl OpTaHNYECKHUX
BEIECTB, UX

Conep:xaHnue yueOHOro MaTepuasa:

Teopernueckoe o0y4uenune:

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

3HAQYCHHUC 1 amMuHOKUCIOT. IlpeBpamienus OenkoB NumM B opraHusme. buonornueckue QyHKuuu O€NKOB.
npUMeHeHHe B | buonornyeckue (GyHKUUU >KUPOB. Poib OpraHMdeckod XMMHMHM B PELIEHMH NpoOJIeM MUIIEBOM OK 01
OBITOBOM U 0€30MacHOCTH. OK 02
MIPOU3BOJICTBEH 2. Ponp opraHnyeckod XHMMUU B pEIIEHHMH NPOOIEeM 3SHEPreTHYeckod Oe30MacHOCTH, B OK 04
HOHN pa3BUTUM  MEIULUHBI, CO3JaHUM HOBBIX MATE€pUAJIOB, HOBBIX HCTOYHHUKOB DHEPrUU OK 07
ACATCIbHOCTH (ampTEepHATUBHbIE HCTOYHUKU HSHepruu). ONacHOCTb BO3JEHCTBUS Ha JKMBBIE OPTraHU3MBbI
4CJIOBCKa OpPraHN4YCCKHUX BCILICCTB OTIACIBHBIX  KJIaCCOB (yrneBoaopossl, CIIMPTHI, (beHoubl,

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

KOHIICHTpaLUH.

CamocrosiTeibHas padora
Pa3neua 5. Kunernueckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIui
Tema 5.1. Copepxxanue yd4eOHOro MaTepuaJa; OK 01
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Ckopoctb CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3lIW4HbIX (PAKTOPOB: MPHUPOIBI PEATUPYIOLINX OK 02
XUMUAYECKUX BEIIIECTB, KOHIICHTPAIIMK PEarupYIOLINX BEIIECTB, TEMIIEPATYphl | IUIOINAAN PEaKIMOHHON OK 04
peaxuuii. noBepxHOCTH. TerioBbie 3P PEeKTh XUMHUECKUX peakunil. DK30- U FJHAOTEPMUUYECKHE, PEaKIUH. OK 07
XHUMHYECKOE OOpatumocTh peakiuii. XMMHYEeCKOe PAaBHOBECUE U €r0 CMEIICHHE MOl ACHCTBUEM Pa3IMIHBIX
paBHOBeCHE (GakTOpOB (KOHLIEHTpPALMsl PEareéHTOB WM IMPOAYKTOB peakLUH, JaBJIE€HUE, TeMIepaTypa) Ajs

CO3J1aHUs ONTUMAJIbHBIX YCIOBUH NpoTeKkaHus xumuueckux nporeccos. [Tpunnun Jle [larense

JlaGopaTopHbie padoThI:

JlaGopatopHast pabora Ne3 Ha TeMy: «CKOpPOCTh XMMHUYECKOM peakiuu. BiusHue pazmudHbIx

(aKTOpPOB OKpPY’KAIOMIEH CPeAbl Ha CKOPOCTh MPOTEKAHUS XUMUIECKUX PEAKIIHI.

Pemrenne mpakTUKO-OPHEHTUPOBAHHBIX 33/IaHUI Ha aHaIU3 (PAKTOPOB, BIMSIONIMX HA H3MEHEHUE

CKOPOCTH XMMHUYECKOW peakluy, B T.4. C TMO3UIMHA SKOJIOTMUECKU L[€IecO00pa3HOro MOBEACHUS B

ObITY M TpPYHOBOW JAEATENbHOCTH B LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpYKaroulen

HIPUPOJHOMN CpeJibl.

Pemenne npakTHKO-OpMEHTUPOBAHHBIX 3a/JaHuil Ha nmpuMmeHeHue npuHuuna Jle-llarense s

HaXOXKJCHUs HalpaBJIEHUs CMEIEHHs] PaBHOBECHS XMMHYECKOH peakuuu U aHaiau3 (pakTopos,

BIIMSFOIIIMX HA CMEIIEHUE XUMHUECKOTO PABHOBECHS
Pa3nes 6. lucnepcubie cucrembl. PacTBopbl
Tema 6.1 Conep:xxanue yueOHOro MaTepuaJa:
JlucniepcHele N3yueHne qUCrepcHbIX CUCTEM U (PaKTOPOB UX YCTOMUMBOCTH. OCHOBHBIE MOJIOKEHUS OK 01
CHCTEMBI U COBPEMEHHOM KoJTonHON Xxumun. M3yuenne kinaccuukaus TMCIepcHbIX CUCTEM B OK 02
(bakTopsl UX 3aBHCUMOCTH OT arperaTHOro COCTOSIHUS AUCIIEPCHOM (has3bl TUCTIEPCUOHHOM Cpeibl OK 04
yCTONYMBOCTH OK 07

CamocrosiTeibHas padora:
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 10751 pacTBopeHHOro BemiecTBa. CMBICT MoOKa3arens MIpelelbHO 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 OKPY’KAIOUIEH MPHUPOJHOIN Cpebl; OMacHOCTh BO3ACHCTBUS Ha
JKUBbIE OPTaHU3MBI OINpEAEICHHBIX BellecTB. PemieHne MmpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX
3aJJaHUi HAa PacTBOPBI, UCIOJIb3yeMbI€ B OBITOBOM U MPOM3BOACTBEHHOM 1€ATEIHLHOCTH YeJIOBEKa.
IIpakTHyeckue padorTsbI:
[Tpaktuyeckas padora Ne 7 Ha Temy: «/lucmnepcubie cucteMsl. PacTBOps»
Pa3nen 7. KauecTBeHHbIe peakuuu 00HAPY:KEeHUSI OPraHUYeCKHUX U HEOPraHUYeCKUX BellecTB
Tema 7.1. Conep:xxanue yueOHOro MaTepuaJa:
O6napyxenue | Teopernuyeckoe odyueHue: OK 01
HEOPraHWYECKU | AHAIUTUYECKUE PEAKIIUU U CIIOCOOBI MX BhIMOMHEeHHs. KauecTBeHHBIN peakuuu Ha OOHApYyKEeHUs OK 02
X KaTHOHOB H KaTHOHOB U aHMOHOB HEOPTaHUYECKUX BEIECTB OK 04
aHNOHOB IIpakTHYeckne 3aHATHSA: OK 07
[Mpaktudeckoe 3ansTre Ne 8 Ha Temy: «OOHapyxeHHE HEOPTraHMYECKMX KATHOHOB M aHWOHOB.
KauecTBeHHbIe peakum»
Tema 7.2. Copepxanue y4eOHOro MaTepuaJa:
OOHapyxeHHE | Teopermueckoe oGydenne:
OPTAHMACCKIX | 1160061 06HAPYsKEHHS Pa3HBIX KIIACCOB OPraHUYECKIX BEIIECTB (AnkaHoB, ANKEHOB, AJIKHHOB
BEIIIECTB Py P P - ’ ’ ’ OK 01
OTAETBHBIX 0enKoB, yriIeBoA0B U T/). KauecTBEHHBIE peakIiy Ha OpraHndeckue coenuHenns (Peakmms OK 02
KJIACCOB C «CepeOpsiHoro 3epkanay, peakius demnunra, peakius [roma, peakuus Bropua, cunres Jlebenea OK 04
WCTIONB30BaHue | M JIp.). OK 07
M JlaGopaTopHnbie padoThI:
Ka4eCTBEHHBIX
peakiuii JlaGopatopHas pabota Ne 4 Ha Temy: «KauecTBeHHbIE peakllii Ha OPraHUYECKHUE COSAUHEHUS»
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITeIbHOCTH YeJIOBEeKA OK 01

Tema 8.1.

Conep:xaHue yueOHOTro MaTepuasa:
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Xumus B ObITy | HoBeiiimne JOCTHIXKEHUST XUMHUYECKOW HAyKH W XUMHUYECKOW TeXHOoJoruu. Poib xumuu B OK 02
u 00eCTIeYeHUN HKOJIOTHUECKOM, IHEPTeTHUECKON U MUIIEBONH 0€30MacHOCTH, PA3BUTUU MEIUIIMHEL. OK 04
TIPOMSBOACTBCH | TTpaguna moucka 1 aHATM3a XMMAYECKOIH HHPOPMALIMH U3 PA3TMYHBIX HCTOYHUKOB OK 07
;I;);ITeanocm (HayuyHast ¥ yueOHO-Hay4YHas TUTEPATypa, CPeICTBA MaccoBOi nH(popmaruu, cetb HTEpHET)

yeTOBEKa CamocrosTenbHas pabora: 4

IIpome:xkyTouHasi arTecTanust B gopme 3a4era

Bcero: 72
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3. YCJIOBUSI PEAJIU3ALIUU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHON
JUCHUITIUMHBI
3.1. TpeO6oBaHusi K MUHUMAJBLHOMY MATEPHAJIbHO-TEXHMYECKOMY 00ecredeHH 0.

Jljis peanuzaivy IporpamMMbl AUCIHUILTAHBI JOJDKHBI ObITh MIPETYCMOTPEHBI CIICAYIOIINE
CIelMallbHbIC TTIOMEIIeHUs: yueOHas ayauropus «KabuHeT ecTecTBeHHO-HAYYHBIX JAUCIUILTNHY,
OCHAIIICHHBIH 000pYyJ0BaHUEM: KOMILJIEKT yueOHOM MeOenn Ha 46 T0CaI0YHBIX MECT, KOMIUJICKT
MeOenu Ui TPernojiaBaTelis, MPOSKTOp, JOCKa YYCHHYECKas, KOMIIBIOTEp MperojaBaTeis ¢
KOMILIEKTOM JIMIIEH3HOHHOT'O IMTPOTPAMMHOI'0 00ECTICUCHHS.

JlaGopaTopusi €CTeCTBEHHO-HAy4YHBIX JUCHHMIUIMH. (OCHaIeHa: KOMIUIEKT y4eOHOM
mebenn Ha 24 mocalouHBIX MeECTa, KOMIBIOTEphl i oOywaromuxcs — 15 mr., nudpoBoit
MHUKPOCKOIT - 15 mT. KOMIUIEKT MeOenu il MperoaaBarens, MPOeKTop, HOCKa y4eHUYecKas,
KOMITBIOTEP MPEToaBaTes C KOMIUIEKTOM JIMIIEH3MOHHOTO MPOrPaMMHOT0 00ECTICUECHHUS.

[Tomemmenuss st  OpraHu3allid  CaMOCTOSITEIbBHOW W BOCHUTATEIBHOM  paboTHI,
000py/I0BaHHOE KOMILJIEKTOM Y4eOHOW MeOenu Ha 22 MOCaJ0YHBIX MeCTa, KOMIIbIOTepHas
TEXHHKA C MOAKIIOUYEeHUEM K ceTH «HTepHeT» U JOCTYNOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.

3.2. UndopmannonHoe odecnevenne peajusanum NporpamMmbl
3.2.1. OcHOBHbIE JIECKTPOHHbIE H31aHUS

1. bmunos, JI. H. Xumus: yueOnuk mns CIIO / JI. H. bimuos, WU. JI. Tlepdunosa, T. B.
CokonoBa. — 2-¢ u3f., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c¢. — ISBN 978-5-
8114-7904-7. — Tekct: snekTpoHHBIA // JlaHB: AMEKTPOHHO-OMOIMOTEYHAsT cUCTeMa. —
URL.: https://e.lanbook.com/book/167183.

2. T'yceBa, E. B. Xumus gna CIIO: yueOHo-metonuueckoe nocodbue / E. B. I'ycera, M. P.
3uranmmna, [[. Y. Kynukoa. — Kazaus: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-
2792-4. — TekcT: 31eKTpoHHbIN // JlaHb : 31MeKTpoHHO-OMOIMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/196096.

3. UYepnmkosa, H. 0. Xumus B gocTynmHOM H3nokeHHH: ydyebHoe mocobue mns cro / H. FO.
YepuukoBa. — 2-¢ u3J., crep. — Cankr-IlerepOypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Texkct: amekTpoHHBIA // JlaHB: AMEKTPOHHO-OMOIMOTEUHAsT cUCTeMa. —
URL.: https://e.lanbook.com/book/195532.

4. Ileuunpina, JI. B. Xumus: yue6Hoe mocobue / JI. B. IlleBnunsina, A. M. AnapHeB. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 37eKTpOHHBII
// Jlanb: snexTpoHHO-OnbMMOTeyHas cuctema. — URL: https://e.lanbook.com/book/118505.

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHUKH

1. http://www.chemnet.ru - ChemNet: mopran (QyHIAMEHTAIBHOIO  XHMHYECKOTO

oOpa3zoBaHus;

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

http://webelements.narod.ru - WebElements: oHiaiiH-ClIpaBOYHHK XMMHUYECKUX 3JICMEHTOB

http://maratakm.narod.ru - BupTyansHas XuMHuecKas Ko

http://all-met.narod.ru - 3anumarenbHast XUMHUS: BCE O METaJlJIax

a bk wn
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIbHOU JJUCIIUILIMHBI

KonTposnb u orieHka pe3yiabTaToB OCBOEHUS 0011e00pa30BaTeIbHOM yueOHOM TUCIUTLINHEI

pacKpbIBalOTCA Yepe3 AUCLUUITMHAPHBIE Pe3yabTaThl, HalpaBiIeHHbIE HA (POPMUPOBAHHUE OOIINX

u HpO(beCCI/IOHaJ'IBHI)IX KOMHCTGHHI/II‘/'I I10 pasgciiaM U TEMaM COACPKaHUA yqe6Hor0 marepuala.

Kox n HaumeHnoBanue
(popMupyemMbIX KOMIIETEHUHI

Pazpen/Tema

THI OLIeHOYHBIX
MeponpUATHI

OK 01. BsiOupaTh criocoObI perieHus
3a/1a4 npodeccHOHATBHON
NESITeTbHOCTH MIPUMEHUTEITHHO K
Pa3TUYHBIM KOHTEKCTAM

OK 02. Mcnonp30BaTh COBPEMEHHbIE
CpEJCTBA MOKCKA, aHAJIN3a U
UHTEpIIpeTaluu HH(OPMaIIUH, U
UH(OPMAIMOHHBIC TEXHOJIOTUH IS
BBITIOJTHEHHUSI 3a/1a4
poeCCHOHAIBHON e TEIHHOCTH

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

OK 07. CopnelicTBOBaTh COXPaHEHUIO
OKpYXKaroIllen Cpelibl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUS 00 U3MEHEHUH

KJIMMaTa, IPUHIUIBI OepEeKITNBOTr0
IPOM3BOJICTBA, 3P (HEKTUBHO
JIEUCTBOBATh B YPE3BbIYANHBIX
CUTYaIHsIX

P.1, Tema1.1,1.2,

P.2, Temn1 2.1, 2.2,

P.3, Temsr 3.1, 3.2,

P.4, Temrr 4.1, 4.2, 4.3,
P.5, Temnr 5.1,

P.6, Temnl 6.1, 6.2,

P.7, Temn1 7.1, 7.2,

P.8, Temsr 8.1.

YeTHBIN onpoc
[TruceMenHBIN onpoc
[IpakTrueckue 3aHATUS
JlabopaTopHbie pabOThI
KouTponbnas pabota
TectupoBanue

3amuTta pedeparon
3auer
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