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PaspaGorana B coorBerctBuM ¢ PI'OC COO, yTBEpKIEHHBIM
[Mpukazom MunoOpuayku Poccuu ot 17 mas 2012 r. Ne4I3 B
neicteyrouei penakuun; ¢ ®IOC CIIO no cneunanbHOCTH
20.02.04 TIloxapHas ©Oe3omacHOCTb, yTBepxAeHHbIM IIpukazom
Munnpocsewenus Poccun ot 07.07.2022 r. N 537 «0O6
YTBEpPKAECHUH dbenepanbHOro rocyAapCTBEHHOro
0o0pa3oBaTe/ibHOrO CTaHAapTa CpeAHero npodeccCHOHANbHOrO
obpa3oBaHus no CIielIUaIbLHOCTH 20.02.04 [ToxxapHas
fe30macHOCTh;, Ha OCHOBE TNpUMepHON paboueidl nporpaMmel
ob1eobpa3oBaTesibHON JUCLIATITHHBI «XUMUA» ans
npodecCHOHATbHBIX oOpa3oBaTeNbHbIX OpraHu13alui,
yTBepxAeHHOH Ha 3acenaHud CoBeTa MO OLEHKE COAEPXaHWs M
Ka4yecTBa NPUMEPHbIX pabouux nporpamm o011eo6pa3oBaTeNbHOTO
14 COLMAIbHO-TYMaHHUTapHOr O LIMKJIOB CpeIHero
npodeccuoHansHoro oopasosanus (IIporokon Ne 14 ot 30 HosOps
2022 ropa).

CocrtaBurens (aBTop): Llitanenko B.B., npenonasatens
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1. ITacmopTt paboueii nporpaMMbl 0011e00pa30BaTEbHON Y4eOHOMH THCIUTITHHBI
OV .12 Xumust

1.1. O6aacTh npuMeHeHHus1 padoueil mMporpaMMbl

Pabouass mporpamma 00mIe00pa3oBaTeNbHON Y4EOHOW MUCIUIUIMHBI SIBISICTCS YacThblO OCHOBHOM
obpasoBarenbHoii mporpammbl (OOII) — TIIICC3 B coorBerctBuu ¢ PI'OC mis crienuanibHOCTH
20.02.04 TToxapHast 6€301MacHOCTb.

1.2.MecTo yuyeOHOM TMCUMILIMHBI B CTPYKTYpPe OCHOBHOW 00pa30BaTe/IbHOI NMPOrpaMMbl:
obmieoOpazoBarenpHas ydeOnas mucruumbaa OY/[.12 Xumus BxomuT B 00IIeo0pa3oBaTeIbHBIN
y4eOHBIN ITUKIL.

1.3.llenu u ni1aHupyeMble pe3y/bTAThl 0CBOCHHUS THCIUIITUHBI:

1.3.1. lleab 001meo0pazoBaTebHOM TUCIHIUILIAHBI
®opMupoBaHUE y CTYAEHTOB MPEACTABICHUS O XHUMHUYECKON COCTaBIISIONICH eCTECTBEHHO-

HAayYyHOW KapTHHBl MHMpPa KaK OCHOBBI IPUHATHS PEIICHUN B JKU3HEHHBIX U IIPOU3BOJICTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O IIOBEICHNUS B IIPUPOJHOM Cpeae.

3agayu AMCHHUILINHBI:

1) cdopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEH TPOTEKAHUS XWMHYECKHUX TIPOLECCOB U
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOM HAaydHOM KApTUHBI MHUpPA, B3aUMOCBA3U U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUThb YMEHHUS COCTaBIATH (GOPMYJIbI HEOPraHMYECKHMX U OPraHWYECKUX BEIECTB,
YPaBHEHMSI XUMMUECKUX PEAKLUN, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YNIbTAThl XMMUYECKUX
JKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM TPOBEJCHHUS MPOCTEHIINX XUMHYECKUX SKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUN € COOJIIOJICHHEM MpaBuUil 0e30macHoro obpalleHusi ¢ BellecTBaMH M J1ab0paTOpPHBIM
000pyI0BaHNEM;

4) pa3BUTh yMEHMs HCIOJB30BaTh HMHPOPMAIMIO XUMHYECKOIO XapakTepa W3 pa3IMYHBIX
VCTOYHHKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOEH NEATEIBHOCTH M XUMHUYECKHUX
HOPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMHpOBaTh MOHMMAHUE 3HAYMMOCTH JTIOCTHKEHUNA XUMHUYECKONW HAyKH U TEXHOJOTHH s
Pa3BUTHS COLIMANBHOM U POU3BOJICTBEHHOM cep.



1.3.2. [lnanupyemMble pe3yJbTaTbl OCBOEHHsI 0011e00pPa30BaTeJbHOM Yy4eOHOH IMCHUILIMHBI B
cootBeTcTBMU ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO

Kon u | Iliianupyemblie pe3yJibTaTbl 0CBOCHHUS IMCUMILINHBI

HAHMEHOBaHHUe

¢popmupyembix | O0mme JucuuMniMHapHbIe

KOMIIeTeHIM

OK 01. | B yacTu TpPY/10BOr0 BOCIUTAHHUS: - BIAACTb CHUCTEMOM XHMHMYECKHUX

Bribupath - TOTOBHOCTb K TPYAY, OCO3HAHHE LIEHHOCTH | 3HAHUH, KOTOpas BKJIFOYAET:

CrIoco0bI MacTepCTBa, TPYIOII00UE; OCHOBOTIOJIAT AI0IINE TTOHSITHS

pelieHus  3ajad | - TOTOBHOCTh K AKTHUBHOW JIEATENBHOCTH | (XUMUYECKUI AJIEMEHT, aToM,

npoecCuOoHaNbH | TEXHOJIOTUYECKOM u COIMAJIBHOM | DJIEKTPOHHAsI 000JI0UKa aToma, s-, p-, d-

Ol N1eATENbHOCTHU | HAPaBJIECHHOCTH, CIOCOOHOCTH | DJICKTPOHHbIE OpOWTAIM AaTOMOB, HOH,

MPUMEHUTEIBHO | UHUIUUPOBATb, IJIAHUPOBATH U | MOJIEKYyIa, BaJICHTHOCTb,

K Pa3IUYHbBIM | CAMOCTOSITEIILHO BBITIOJIHATh TaKyl0 | AJIEKTPOOTPHULATENbHOCTb, CTENEHb

KOHTEKCTaM NEeSATEIbHOCTD; OKUCIICHUs, XMUMHYECKasi CBs3b, MOJb,
- HHTEpeC K  pasauuHbIM  cdepaMm | MOJIsipHash Macca, MOJISpHBIA 00BeEM,

poeccCUOHAIBLHOMN 1eATEIbHOCTH,
OgiajeHne yHHBepCAJbHBIMU Y4eOHBIMU
MO03HABATEJILHBIMH AeliCTBUSIMU:

a) 0a3oBble JIOTHYECKHUe AeliCTBHS:

- CcaMOCTOATENbHO  (OPMYJIHUPOBaTH U
aKTyaJIu3UpOBaTh npobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYUIECTBEHHBIH IPHU3HAK
W OCHOBaHUs JUIS CPaBHEHHS,
KJIaccu(puKauu u 0000IICHUS;

- OIPEIENATh LEIN IeATEIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHKECHUS;

- BBISIBJISITD 3aKOHOMEPHOCTH "
MIPOTUBOPEUHS B paccMaTpuBaeMBbIX
SBJICHUSX;

- BHOCHUTb KOPPEKTHBBI B JAESTEIbHOCTD,
OLICHMBATh  COOTBETCTBUE  PE3YJbTATOB
LEesIM, OLEHUBAaTh PHUCKU MOCIEACTBHUM
NESTENBHOCTH;

- pa3BUBaTh KpPEAaTMBHOE MBILIUICHUE IMpU
pelIeHNH KU3HEHHBIX MpooiIeM

0) 0azoBbIE HCCJIeA0BATENbCKHE
JeHCTBHUA:

- BJIAACTh HaBBEIKAMH y4aeOHO-
HCCIIEIOBATEIHLCKOM u MPOEKTHOMN
NESTeTPHOCTH,  HAaBBIKAMH  pa3perieHus
npobiuem;

- BBISIBJISITH PUIUHHO-CIICACTBEHHBIE CBS3H
U aKTyaJu3upoBaTh 3a7ady, BbIIBUTATh
TUTIOTE3Y ee pereHus, HaXOJHTh

apryMeHTbl JUId JOKa3aTelIbCTBA CBOMX
YTBEPXKACHUM, 3aJaBaThb IapaMeTpbl H
KPUTEPUHU PELLIECHUS;

- AHaJIM3WUPOBATH IIOJ[yYEHHBIE B XOIE
pelIeHNs] 3a/la4 pe3yJIbTaThl, KPUTHUYECKH

YIJIEpOJHBIN CKeJeT, (pyHKIMOHAIbHas
rpynmna, paaukai, U30Mepus, U30MEpHL,
TFOMOJIOTUYECKUN  psAll,  T'OMOJIOTH,
YIII€BOIOPOABbI, KHUCIIOpOJI- U
a30TcozepKallne COEIMHEHUS,
OMOJIOrMYECKH AaKTUBHBIE  BEILECTBA
(yrneBoabl, XHpbI, O€JIKH), MOHOMED,
MOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUS,
KpUCTAJZIMYECKasl ~ PEIEeTKa,  THUIIbI
XUMHUYECKUX pPeaKUuil (OKUCIUTENIbHO-
BOCCTAaHOBUTENbHBIE, 9K30-U
SHAOTEPMHUUYECKNE, PEAKIMH HOHHOTO
oOMeHa),  pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  DJIEKTPOJIUTHYECKAsS
JUCCOLIMALUs, OKHUCJIUTENb,
BOCCTAHOBUTEb, CKOPOCTh
XUMHUYECKOH  peakluu, XHMHUYECKOe
paBHOBECHE), TEOPUU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOEHHS] OpPraHuYecKhX
BeuiectB A.M. DbyrtnepoBa, Teopus
AIEKTPOJIUTUYECKON JMCCOLIMAIUH,
[IEPUOIUYECKUI 3aKO0H ..
Menpeneesa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH A3BIK XUMUH,
(bakTosIorHuecKue CBEJICHHUS 0
CBOIWCTBax, COCTaBe, IIOJYYECHUU U
6e30macHOM MCII0JIb30BaHNNU
BaXHEHIINX HEOPraHUYECKUX u
OpPraHMYeCKHUX BEIIECTB B OBITY U
IIPAKTUYECKON AEATEIbHOCTH YEJI0BEKa;

- yYMETb  BBIABIATH  XapaKTEpHBIC
IIPU3HAKA W B3aUMOCBS3b W3Y4YECHHBIX
MTOHSTUH, [IPUMEHSATD
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OLICHUBATh nux JOCTOBCPHOCTD,
IMIPOTrHO3UPOBATH HU3MCHCHHUC B HOBBIX
YCIIOBHUAX,

- YMCTb MEPCHOCUTDH 3HaHUA B

[I03HABATENIbHYIO U IPAKTUYECKYIO 001acTH
KHU3HEEATEIbHOCTH;

- YMETb MHTEIPUPOBATh 3HAHMS W3 Pa3HBIX
MPEeIMETHBIX 00IacTei;

- BBIIABHIaTb HOBBIE MWJEH, IpeaIararb
OpPUT'MHAJIbHBIE NTOJIXO/Ibl U PELICHUS;

- CHOCOOHOCTh HX HCHOJb30BAHUSA B
II03HABATEJIBHONW U COLMAIbHON IPAKTUKE

COOTBETCTBYIOIIIHE ITOHATUS npu
OITMCaHNH CTPOCHUA n CBOICTB
HEOPTaHNUYCCKUX u OPraHu4€CKUxX

BCIICCTB U UX HpeBpaIJ_IeHI/If/'I; BBISABJIATH
B3aMMOCBS3b XHMHYCCKMX 3HAaHUM C

MMOHSATHUSIMH u MPEACTABICHUSMHU
JIPYTHUX €CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETh HCIOJb30BaTh HAaUMEHOBAHUS
XUMHYECKUX COCTUHEHUN
MEKTYHApOIHOTO coro3a

TEOPETUYECKON U IIPUKIIATHON XUMHUHU U
TPUBUAJIBHBIE HA3BaHUS Ba)KHEHUIIUX
BEILECTB (3TUJICH, alleTHICH, TJIUIEPHH,

denon,  Qopmanbaerun,  yKcycHas
KHCIIOTA,  TJWIWH, yrapHeld  ras,
VIJIGKHCIBIA Ta3, aMMHUakK, TallcHas

N3BECTh, HETaIlleHass U3BECTh, TUTHEBas
colla M JIPYrux), COCTaBIATh (POPMYJIbI
HEOPraHUYECKUX U  OPraHUYeCKHUX
BELLECTB, YPAaBHEHUS  XUMHUYECKUX
peakuuii, OOBICHATH UX  CMBICIH;
MOJTBEPKIATh XapaKkTepHbIC
XHUMUYECCKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOLIMMHU IKCIIEPUMEHTaAMU
M 3alUCSIMU YPaBHECHUN XHUMHYECKHX
peaKLuii;

- YMCTb YCTaHABJIMBATb
MPUHAJICIKHOCTD HU3YUCHHBIX
HCOPTaHUYCCKUX u OpPraHn4e€CKux

BCIICCTB K ONPCACICHHBIM KJIaCCaM U

rpymnmam COCIMHEHU,
XapakTepu3oBaTb  MX  COCTaB W
BAKHEHIIME  CBOWMCTBA;  OINPEACIATH
BU/JIBI XUMUYECKUX CBA3EH

(xoBaJIeHTHAas, MOHHAsI, METAJUIMYECKasl,
BOJOPOJHAs), THUIIBl KPUCTANIMYECKUX
pEIIEeTOK BEeIIeCTB; KiIaccuuuupoBarhb
XUMHUYECKHUE PEAKIINY;

- chopMUpOBaTh MPEACTABIEHUSA: O
XUMHUYECKON COCTAaBJISIOLIEH
€CTECTBEHHOHAYYHOU KapTHHBI MHpA,
poIM XUMUU B TIO3HAaHUU SIBJICHUU
MPUPOBI, B (POPMUPOBAHUHN MBIIIICHUS

" KYJIbTYpPBI JMYHOCTH, ee
(GyHKIIMOHATILHOU IPaMOTHOCTH,
HE00X0IMMOMH Ui pelieHus

NPaKTUYECKUX 3a/ad U DKOJIOTHYECKU
000CHOBaHHOTO OTHOUICHUS K CBOEMY
37I0pOBBIO H TIPHPOIHOM Cpere;

- YMETb MPOBOJWUTH pacyeTsl 110

6




XUMUYECKUM (OpMyJiaM U ypaBHEHHSIM
XUMHYECKUX peakuuii c
UCIIOJIb30BaHUEM (PU3UUECKUX BEITHMYMH,
XapaKTepU3YIOIUX BEIIIECTBA c
KOJIMYECTBEHHOI ~ CTOPOHBI:  MAacCHl,
o0bemMa (HOpMaJbHBIE YCJIOBHUS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCIIOIb30BATh
CHUCTEMHBbIE XHMHUYECKHE 3HAaHUSA IS
OPUHATUS PEUICHHH B  KOHKPETHBIX
JKU3HEHHBIX CHTYallUsX, CBSA3aHHBIX C
BEIIECTBAMH U MX NPHUMEHEHUEM

OK
Hcnonw3oBars
COBPEMECHHBIC
CpeICTBA MOKUCKA,
aHajamn3a u
UHTEPIIpETALUU
uHpOpMALIUK |
UH(GOPMAaLIOHHBI
e TEXHOJIOTUH
JUTSL BBITIOJIHEHUS
3a/1a4
npodeCCHOHAIIbH
Ol AEeATENbHOCTH

02.

B obJsacTu
MO3HAHMSA:

- cpOpMHUPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BuTud HayKHA u 00IIeCTBEeHHOM
MPaKTUKW, OCHOBAaHHOIO Ha  JMajore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJMUKYJIbTYPHOM MUDE;

- COBEpLICHCTBOBAHHME  S3BIKOBOW U
YUTATEIbCKOM KYIbTYphl Kak CpeAcTBa
BSaI/IMOZIef/'ICTBI/Iﬂ MCKOY JJIYOAbMHU n
MIO3HAHMS MUDA;
- OCO3HAHUE

HECHHOCTH HAy4YHOI'0

LIEHHOCTH Hay4HOH
JEATEIBHOCTH, TOTOBHOCTb OCYLIECTBIIATH
MIPOEKTHYIO u HCCIIEIOBATENbCKYIO
JEATENbHOCTh HHAUBUAYAIbHO U B TPYIIIE;
OgnajgeHne yHUBepCAJbHBIMU y4eOHBIMU
NMO3HABATEJIbHBIMHU AeHCTBUAMM:

B) padoTa ¢ nunopmanmeii:

- BIIAJIETh HaBbIKaMU MOJIyYEHUs
nHpOpMallUd U3 HUCTOYHUKOB  Pa3HbIX
TUIIOB,  CAMOCTOSITEJIbHO  OCYILLECTBIISTH
MOMCK,  AHAJINW3, CHUCTEMaTH3alUIl0 U
UMHTEpHpEeTaluio HWH(POPMALUK PA3TUUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

- CO3/1aBaTh TEKCThI B pa3IMYHBIX opmarax
C YYeTOM Ha3HaueHusi HHPoOpMaAlUH U

I (S:10)71 ayJIMTOpHH, BbIOUpast
ONTUMaJbHYI0 (OpMYy TPEICTaBICHUS U
BHU3yaIN3aluy;

- OCHUBATh JOCTOBCPHOCTDH, JICTUTUMHOCTD
UH(OpMAIINHU, €€ COOTBETCTBHE MPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BATh cpencraa
I/IH(bOpMaI_[I/IOHHBIX H KOMMYHHKAIIUOHHBIX
TEXHOJOTMH B pEIICHUH KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX ¥ OPraHW3allMOHHBIX
3aady ¢ coOmroseHueM — TpeOOBaHUM
DPrOHOMHUKH,  TEXHHKH  O€30MacHOCTH,
THTHEHBI, pecypcocOepexeHns, MPaBOBbIX U

- YMETh IUIAHUPOBATb U BBINOJIHATH
XUMHUYECKUN JKCIIEPUMEHT
(mpeBpallleHus: OPraHU4YEeCKUX BEIIECTB
[P HarpeBaHUU, I10Jy4YEHUE DTUIICHA U
WU3y4YEHUE €ro CBOMCTB, KaueCTBEHHBIC

peakiuu Ha ajbAeTHAbI, Kpaxmal,
YKCYCHYIO  KHUCIIOTY;  J€HaTypauus
OETKOB TMpU HAarpeBaHHM, I[BETHHIC

peaknuu OENKOB; MPOBOIMTH PEAKIINU
MOHHOTO OOMEHa, ONpEeNeNiTh Cpeay
BOJHBIX  pAacTBOPOB, KayeCTBEHHBIC
peakiuu Ha cynbdar-, KapOoHaAT- u
XJIOPU/I-aHHOHBI, HA KaTHOH aMMOHUS;
pelaTh 3KCrepuMeHTalbHbIE 3aaui 110
temMaMm "Metamsl" u "Hemeramnel") B
COOTBETCTBUHU C MpaBWJIAMH TEXHUKU

Oe3omacHOCTH MpU  OOpalleHuu ¢
BEIIECTBAMH u 1a00paTOPHBIM
000pyI0BaHUEM; MPEACTaBIATh
pe3yiabTaThl XMUMHUYECKOT O
JKCIlepUMeHTa B (opme  3amucu

YpaBHEHUN COOTBETCTBYIOIIMNX PEAKIUI
U (opMynHpoBaTh BBIBOJBI HAa OCHOBE
ATUX PE3yIbTaTOB;

- YMCTHh QAHAIM3UPOBATH XUMHUYCCKYIO
uH(pOpPMAIIKIO, MOYy9aeMyI0 U3 Pa3HBIX
HWCTOYHUKOB (cpencts MacCOBOI1
unpopmanuu, cerb HTepHeT W
ApyrHe);

- BJAJE€Th OCHOBHBIMM  METOJIaMU
HAay4YHOI'O IIO3HAaHUA BCIIICCTB n
XUMHUYECKUX sBIeHUN (HabmoaeHue,
U3MepeHue, IKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yYMEThb MPOBOAUTH pPacCyersl IO
XUMHYECKUM (HOpMYyJIaM U ypaBHEHUSM
XUMHYECKHUX peakuuii c
HUCIIO0JIBb30BaHUCM q)mnqecxnx BCJINYHH,
XapaKTePU3YIOIINX BellecTBa c
KOJIMYECTBEHHONM  CTOPOHBI:  MAacChl,
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TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOU
0e30I1acHOCTH;

- BIIQJICTh HABBIKAMH DPACIO3HABaHUSA U
3ammThl  MH(pOpMauK, WHGOPMAIIMOHHON
0€301acHOCTH JINYHOCTH;

o0bema (HOpMajbHBIE YCJIOBHSI) Ta30B,
KOJINYECTBA BEIECTBA; HCIOIb30BATh
CHUCTEMHBIC XHMHYECKHE 3HAHUS IS
IIPUHATUS pEUICHUH B KOHKPETHBIX
KU3HCHHBIX CHUTYaIlUsX, CBS3aHHBIX C
BCIICCTBAMU U UX ITPUMCHCHUCM

OK
D¢ dexkTuBHO
B3aMMO/ICICTBOB
aTh M paboTath B
KOJUJICKTHBE u
KOMaH/1e

04.

- TOTOBHOCTH K CaMOpAa3BUTHIO,
CaMOCTOSITEJIbBHOCTH U CaMOOIPEIEIICHHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEA0BATENIbCKOM, IIPOEKTHOM u
COLIMAJIbHOM JCSTEIBbHOCTH;

Osiagenne YHHBepCaJbHBIMHU
KOMMYHUKATHBHBIMH 1CHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCThD!

- IOHMMATh U HCII0JIb30BaTh MPEUMYILECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHON paboTHI;

- IIpUHHUMATb ociin COBMECTHOM
JACATCIIBHOCTH, OpTraHnU30BLIBATH u
KOOPAUHHUPOBATH JEUCTBUS 110 €C

JOCTIDKCHHIO: COCTaBJIATh IIaH ACHCTBHMH,
pacmpenenarb pojad € YYEeTOM MHEHUU
YYaCTHUKOB o0cyxaaTh pe3yibTaThl
COBMECTHOI pabOTHI;

- KOOPAMHUPOBATh U BBIINOJHATH padOTy B
YCIOBUSIX pPEAbHOTO, BHUPTYaJIbHOTO U
KOMOWHHMPOBAHHOTO B3aUMO/ICUCTBUS;

- OCYULIECTBIISTh MO3UTHUBHOE
CTpPAaTETUYECKOE TIOBEACHUE B Pa3TUYHBIX
CUTyallUsiX, MPOSBISATH TBOPYECTBO U
BOOOpakeHne, ObITh UHUIIMATHBHBIM
OBJaagenue YHHMBEPCAJIbHBIMHA
peryJsATUBHBIMHU JeHCTBUSMMU:

I') IPUHATHE ce0sl M APYTUX JIO/Aeii:

- IPUHUMATh MOTUBEI U apT'yYMEHTHL IPYIUX
moaen npu aHaau3e pe3yIabTaTOB
JeSATeIIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JAPYTUX
JIFOJIEH Ha OIIHUOKY;

- pa3BUBaTh CMOCOOHOCTH MOHUMATh MHUp C
TIO3HIINH JIPYTOTO YEJIOBEKa;

- YMETh IUIAHUPOBATb U BBINOJIHATH
XUMHYECKUN OKCIIEPUMEHT
(mpeBpallleHus OpraHU4eCKUX BEILLECTB
IIPY HarpeBaHUU, IOJy4YEHUE STUIICHA U
U3Y4YECHHE €r0 CBOWMCTB, Ka4ECTBEHHBIC

peakuuu Ha aJbAeruAbl, Kpaxmal,
YKCYCHYIO  KHUCIIOTY;  J€HaTypauus
OENKOB MpU HarpeBaHUM, I[BETHbBIC

peakiuu OeNKOB; MPOBOJUTH PEAKIIHU
MOHHOIO OOMEHa, ONpENeNATbh Cpeay
BOJHBIX  PacTBOPOB, KaueCTBEHHBIC
peaknuu Ha cynabdar-, KapOOHAT- H
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS;
pemaTh HKCIePUMEHTAIIBHBIE 3a/1a4H T10
temam "Metaiel" u "Hemeramnel") B
COOTBETCTBUU C TPABWIAMH TEXHUKH

0e30macHOCTH TpH  OOpaIlleHHH ¢
BEILIECTBAMU 51 1a00paTOPHBIM
000pyI0BaHUEM; MIPEJICTaBISATh
pe3yIbTaTHI XUMHYECKOTO
JKCIepuMeHTa B (opme  3ammcu

YPaBHEHUI COOTBETCTBYIOIIUX PEAKIUN
U (OpMyYIMPOBATh BHIBOJIBI Ha OCHOBE
JTUX PE3yJIbTaTOB

OK 07.
ConeiicTBOBATh
COXPaHEHUIO
OKpYyKaroleun
Cpeibl,
pecypcocoepexe
HUIO, TPUMEHSTH
3HAHUA 00

B 00/1acTH 3K0JI0TrHYECKOT0 BOCITUTAHMSA:
- c(hOpMHUPOBAHHOCTh  3KOJOTHYECKOU
KYJIbTYpbl, HIOHUMAaHUE BIUSIHUSA COLUAIBHO-
SKOHOMHYECKHX ITPOLIECCOB HA COCTOSHUE
NPUPOAHON U COLMAIIBHOU Cpenpl,
OCO3HaHUE rJ100aJIbHOTO Xapaxkrepa
AKOJIOTHYECKUX TPOOIIEM;

- IIJIAaHUPOBAHUEC n OCYIICCTBIICHUC

- cdopMupoBaTh MPEACTABICHUS: O
XUMHUYECKOH COCTAaBIISTIONIEH
€CTECTBEHHOHAYYHOM KapTUHBI MHUpA,
pOJ'II/I XMW B IIO3HAHUU SIBJ'IeHI/Iﬁ
IPHUPOJBI, B (OPMUPOBAHUHN MBIIIICHUS

5 KYJIBTYPBI JIAYHOCTH, ee
(GYHKIIMOHATTLHOM TPaMOTHOCTH,
HE00X0INMO IUIA perieHus

W3MEHEHUU NEHUCTBUM B OKPY’KaIOIIEW Cpe/ie Ha OCHOBE | MPAKTUYECKUX 3a7ad U IKOJIOTHYECKU
KJIuMaTa, 3HaHHUA 1eJied  yCTOMYMBOIO  pa3BUTHUS | 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
TIPUHITAIIBI YeJIOBEUECTBA; 3JI0pPOBBIO U IPUPOJIHOM CpENE;




OepeKIMBOro aKTUBHOE HENPUATHE JNEUCTBUH, | - YMETb co0u01aTh IIpaBUIIa
IIPOU3BOJCTBA, IIPUHOCSIIMX BpeJl OKPYKAIOILLEH CpeE; JKOJIOTUYECKH 11€J1eCO00Pa3HOTO
3¢ PeKTUBHO - YMEHHE IIPOrHO3UPOBATh | IOBEJCHUsT B OBITY U  TPYydOBOH
JeicTBOBaTh B | HEOIATONPUATHBIE JKOJIOTUYECKHE | NEATEIBHOCTH B LEIAX COXPAHEHUs
Ype3BbIYAHBIX IIOCJICACTBHS NIPEANPUHUMAECMBIX NEHCTBUI, | CBOEIO  3I0pOBbI U OKpYXKarouleu
CUTYaLUAX [IPEeIOTBPALLATD UX; IPUPOJHON Cpelibl; YUUTHIBATh
- pacIIMpeHHE  OIbITa  JACATEIbHOCTH | ONACHOCTb BO3JCHCTBUSL HAa JKUBBIC
9KOJIOTUYECKON HAIIPaBICHHOCTH; OpraHu3Mbl OIIPEACIICHHBIX BELIECTB,
- OBJIaJICHUE HaBbIKaMU yueOHO- | MOHUMas CMBICI IIOKa3aTess
HCCIIEA0BATENbCKOM, IIPOEKTHOM U | IpeAeIIbHOU JIOIIyCTUMOH
COLIMAJIbHOMU JESITEIbHOCTH; KOHLEHTpaluu
TIK 1.3. | OBaagenne YHUBEPCAJIBbHBIMH | - c(OPMHUPOBAHHOCTh  YMCHHIA
Beinonnate KOMMYHUKATHUBHBIMHU /IeHiCTBUAMM: YCTaHaBJIUBATh IIPUHAJIEKHOCTD
paboThI 10 | 0) coBMeCTHas1 AeATeIbHOCThD! M3Y4YEHHBIX HEOpPraHUYECKUX u
CIIaCCHMIO, - IOHMMATbh U HCII0JIb30BaTh MPEUMYILECTBA | OPraHUYECKHUX BELICCTB K
3aIlHuTE, KOMaHJHOW U UHJIMBUyaJIbHOU paboThI; OIPENEICHHBIM KJIaccaM U TpyIIaM
JBaKyaluu - IIPUHUMATH LENH COBMECTHOH | COEIUHEHUH,  XapakTepHU30BaTb  MX
oen U | JeATEIbHOCTH, OpraHU30BbIBATH U | COCTaB M  BAXKHEWIIME  CBOMWCTBA,;
UMYILIECTBA W3 | KOOPAUHUPOBATH JEeNCTBUS 1o €c | ONpeneaATh BUJbl XUMUYECKUX CBSI3EH
30HBl  TI0apa, | JOCTUKEHHUIO: COCTaBIATh IUIaH JEHCTBUM, | (KOBaJE€HTHAs, HOHHAs, METaNInYecKas,
OKa3aHUIO0 pacrpeniesiaTh pOJM € YYETOM MHEHUH | BOJOPOJHAsI), THUIbl KPUCTAJUIMYECKHX
IIEPBOM ITOMOIIM | YYaCTHUKOB o0cy)x1aTh pe3ybTaThl | PEIIETOK BEIIECTB; KiIacCU()UIIUPOBATH
[OCTPAJaBIIUM. | COBMECTHOW pabOTHI; XMMHYECKHUE PEAKLIUY;
- KOOPJIUHHPOBATH W BHINOJHATH PadOTy B
YCIOBUAX — pEalbHOro, BUPTYalbHOTO U | BIIAICHHE ~ OCHOBHBIMI  MCTOZAMM
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS; HAYHHOTO = [HOSHARHA — BOIICCTB 1
) OCYIECTRILATE HospTHBHOe | XAMUHUECKUX  SBICHUH (HabnroneHue,
CTPATETMYECKOE IIOBEACHHUE B Pa3IMYHBIX H3MEpeHHC, KCIICPHMEHT,
CUTyalusX, MpOSBIATb TBOPYECTBO U MOZIC/IMPOBAHHE);
B006pa>KeHI/Ie, OBITH UHUIIMATUBHBIM - C(l)OpMI/IpOBaHHOCTL yMeHI/Iﬁ
IIPOBOAMUTH PAcUeThl MO XUMHYECKUM
dopMysiaM U ypaBHEHUSIM XUMHYECKHX
peakuuit c HCIIOJIb30BAaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTEPU3YIOINX BEIIECTBA c
KOJIMYECTBEHHONM  CTOPOHBI:  MAaccChl,
o0beMa (HOpMaJbHBIE YCJOBHUS) Ta30B,
KOJIMYECTBA BELIECTBA; HCIIOIb30BATh
CUCTEMHBIE XUMHYECKHE 3HAHUA I
NPUHATHUSL PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CHUTYalUsX, CBSI3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM;
ITK 1.5. | OBaanenue YHUBEPCAJIbHBIMHM | - chOpMUPOBAHHOCTh  YMEHUSA
BoinonHaATe pPeryisiTHBHBIMH J1eHCTBUSIMU: aHaJIM3UPOBATh XUMHYECKYIO
paboThI o | I') MPUHSATHE cedsl U APYTUX JIIOIei: nH(pOpPMaIINIO, MOTYYaeMyI0 U3 pa3HbIX
JKCILTyaTaluu - IPUHUMAaTh MOTUBBI U apPIyMEHTBI IPYTHX | HCTOUHUKOB (cpencts MaccoBOU
IEPBUYHBIX moaen pu aHanu3e  pe3ynbTaToB | MHQopMmanuM, ceTb MHTepHer u
CPEICTB NEeATEIbHOCTH; JIpyrue);
MOKapOTYyIIEHUsI | - MPU3HABATH CBOE IIPABO U IPABO IPYIHX .
u pyC}"IFIEIlIHOBOK Jnoz[peﬁ Ha OIIHOKH; P P o ) cpOpMHPOBAHHOCTE YMCHHH
coOmonaTh MpaBUja  HKOJIOTHYECKU
NOXKApOTYIIEHHUsI | - pa3BUBaTh CIOCOOHOCTh NMOHMMATh MHUP C
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TTO3HIIMH IPYTrOTO YEJIOBEKa;

11eJIECO00PA3HOTO MOBEICHUS B OBITY H
TPYIOBOM  JACSATENBHOCTH B  LEJAX
COXpaHEHHMs]  CBOEro  370pPOBbSl U
OKpY’KaloIlleW  IPUPOJHOM  Cpelbl;
YUUTBHIBaTh OMACHOCTh BO3JCHCTBHUS Ha
JKUBBIE  OPraHU3Mbl  OINPEEICHHBIX
BEIIECTB, MOHMMAsi CMBICI TOKa3aTels
MpeaeIbHON JIOITYCTUMOU
KOHIIEHTPALIUU;

[1IK
BeimonHsTh
paboThI
3aIuTe
HACEJIEHHBIX
MTyHKTOB u
00BEKTOB
UHPPACTPYKTYPHI
oT YTpO3bl
JICCHBIX
(MpUPOTHBIX )
MIO’KapOB.

1.7.

10

B 06s1acTH 3K010IrM4€CKOr0 BOCIIMTAHUSA:
- cOpMHPOBAHHOCTH  HKOJIOTHYECKOM
KYJIBTYpPbI, IOHUMaHUE BIUSIHUS COLIMAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHUE
IPUPOJAHOM M COLMAIBHOM  Cpelpl,
OCO3HaHUE rJ100aJIbHOTO Xapaxkrepa
9KOJIOTUYECKUX MPOo0IIeMm;

- IUIAaHHPOBAaHHWE U  OCYLIECTBIICHHUE
JEUCTBUI B OKPY)KAIOILEH Cpelle Ha OCHOBE
3HaHUSA [eJIed  YCTOMYMBOIO  pa3BUTHUSA
4eJI0BEYECTBA;

AKTUBHOE HEIIPUATHE JICHCTBHIA,
IIPUHOCALIMX BPEN OKPYXKaoUIEH cpene;

- yMeHue IIPOTHO3UPOBATH
HeOIaronpusTHbIE JKOJIOTUYECKHE
IIOCJIE/ICTBUS MPEAIIPUHUMAEMBIX JEHCTBHM,
IIPEIOTBPALLATH UX;

- pacluupeHue  OmblTa  JEATEIbHOCTH
JKOJIOTMYECKON HAIIPaBICHHOCTH;

- OBJIaJICHUE HaBBIKAMH yuebHo-
HCCIIEA0BATENIbCKOM, IIPOEKTHOM 151
COIIMAJIBHOM ACSITEIBHOCTH;

- BJIaACHHUC CHCTEMOM XHMMMYCCKHX

3HaHUH, KOTOpas BKJIIOYAET:
OCHOBOIIOJIararIme IMOHSTHS
(XUMHYECKUH DJIEMEHT, aToM,

3NIEKTPOHHAs 000JI0YKa aroma, s-, p-, d-
AIIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH,
MOJIeKyJa, BAJIEHTHOCT,
AJIEKTPOOTPHULIATEIBHOCTD, CTEIEHb
OKHCIICHHsI, XUMHYECKasl CBS3b, MOJIb,
MOJIIpHasi Macca, MOJSPHBIA 00beM,
YIJIEpOJHBIN CKeJeT, (pyHKIMOHANbHas
rpynmna, pajgukai, U30Mepus, U30MepHI,
rOMOJIOTMYECKUI  psAl,  TOMOJIOTH,
YIJII€BOIOPOBbI, KHCIIOpOJI- U
a30TcoepXkKalne COEIMHEHMUS,
OMOJIOTMYECKH AaKTHUBHBIE  BeEIlEeCTBa
(yrmeBoabl, KHpbI, O€IKH), MOHOMED,
MOJINMED, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMUS,
KpUCTAJJIMYECKAsl ~ pPELIeTKa,  THUIIbI
XMMHUYECKUX pPeaKUuil (OKUCIUTENIbHO-
BOCCTAaHOBUTENbHBIE, 9K30- u
OHAOTEPMHUUYECKUE, PEAKIMH HOHHOIO
oOMeHa),  pacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  DJIEKTPOJIUTHYECKAsS
JICCOLIMALUs, OKHUCJIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh
XUMHUYECKOH  peakluu, XUMHUYECKOe
paBHOBECHE), TEOPUHU U 3aKOHBI (Teopus
XUMHYECKOTO CTPOEHHS] OpPraHWYecKUX
BeuiectB  A.M. DbyrtnepoBa, Teopus
AIEKTPOJIUTUYECKON JMCCOLIMAINH,
[IEPUOAUYECKUI 3aKO0H ..
Menpeneesa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI SI3BIK XHMMUH,
(bakTosIornuecKue CBEJICHHUS 0
CBOMCTBaX, COCTaBe, MOIY4YEHUH U
6e30macHOM UCTIOJIb30BaHUHU
BaKHEHIINX HEOpPraHMYecKuX u
OpPraHWYeCKHUX BEIIECTB B OBITY U
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HpaKTI/I‘IeCKOﬁ JCATCIIBHOCTHU YCJIOBEKA,
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2. CTpyKTypa U cofep:kaHHe padoyeil mporpaMMsl
001eo0pa3oBaTeIbHON y4eOHOM TUCHMIIIUHBI

OV .12 Xumus

2.1. O0béM yueOHOI TUCHUNIMHBI M BUABI Y4eOHOI padoThI

Buo yueonoit pabomut Oobvem uacoes Ilpogheccuonanvno
OpUEHMUPOBAHHOE
cooepiicanue
(¢p.n.n.)
O0beM nporpaMmbl JUCHUNIMHBI 54
BT. U..
2
TEOpETHUECKOe 00yUueHue 31
pakTU4YeCcKue/Ia00paTOpHbIC 3aHATHS 20 4
KOHTPOJIbHBIE paOOThI 1
IIpomeskyTouHas arrecTaums
JudbepeHpoBaHHbIi 3a4eT 2




2.2. TemaTnuyecKHii IJIaH U cojepkaHue 001meoopasoBarebHOl yueoHou qrucuumannbl 20.02.04 IoxkapHas 6e301MacHOCTb.

2.2. TemaTn4yeckni IJIAH U COJEePKAHNE JUCHUIIIMHBI

HaumenoBanue | Cogep:kanme ydeOHOro marepuana (OCHOBHOE M NpPodecCHOHAILHO-OPHEHTHPOBAHHOE), OBLEM 19COB MdopMupyeMble
pa3/iesioB M TeM | J1aG0paTopHbIe M MPAKTHYECKHE 3aHATHS, MPUKJIATHON MOIY/Ib KOMITETEHIHH
1 2 3 4
OcHOBHOE ColepKaHue 46/-
Paszngen 1. OCHOBBI CTPOEHUS BelIECTBA 6/-
Tema 1.1. OCHOBHOE cOjIepKaHue 4/- OK 01
Crpoenune aromMoB | Teopernueckoe odyyeHmne 21-
XAMAHCCKAX CoBpeMeHHass Mojelb CTpoeHHs atoMa. CHMBOJHYECKMH S3bIK XHMHU. XMUMHYECKHHA 3JIEMCHT.
SJICMCHTOB 1 13nexTponnas koHdurypamms atoma. Kinaccuduraiys XUMAYECKAX 3JIEMEHTOB (S-, P-, d-deMeHTHI).
fipupona BaneHTHBIE ~ ONIEKTPOHBI.  BalleHTHOCTH.  DJEKTPOHHAss  NPUPOJa  XMMHYECKOW  CBSI3H.
XAMAHECKON DIIEKTPOOTPHUIIATEIBHOCTh. BHIBI XUMHUYECKOH CBsA3M (KOBAJICHTHAs, HWOHHAS, METAJUINYECKas,
CBA3N BOJIOPOJTHAs) U CIIOCOOBI €€ 00pa3oBaHUsI

IIpakTHyeckue 3ausaTus Nel 2/-

Pemienune 3amaHvii Ha WCHOJIB30BAHUE XUMHUYECKONM CHMBOJMKM M HAa3BAaHUN COCIUHEHUN 1O

HOMEHKJIATYPE MEXIYHAPOJIHOTO COK3a TEOPETHYECKOM W NPHUKIAJHON XUMHH W TPUBHAIbHBIX

Ha3BaHWH JUIS COCTABIEHUS XUMHYECKHX (DOPMYJI IBYXATOMHBIX COEIMHEHHH (OKCHIOB, CYJIb(PHIOB,

THAPHUJIOB M T.I1.) M IPYTHX HEOPraHUYECKUX COETUHEHNIN OTAEIbHBIX KIIACCOB.

[pakTHYeCKHE 3a/IaHUs HA YCTAHOBJIEHUE CBS3M MEXIY CTPOCHHEM aTOMOB XMMHYECKHX 3JIEMEHTOB M

HEPHOTUYECKUM U3MEHEHUEM CBOWMCTB XUMHYECKHMX DJIEMEHTOB M UX COEJAWHEHHH B COOTBETCTBHH C

nojoxxeHueM [leprnoanyeckon CUCTEMBI.
Tema 1.2. OcHOBHOE co/Iep:KaHHe 2/- OK 01
Ilepuonnueckuii | IMpakTuyeckue 3ansaTust Ne2 2/- OK 02

3aKOH M TadInIa
J.1. Menneneena

[Tepuonuueckas cucrtema xumudeckux odieMeHtoB J[.M. MenneneeBa. ®OU3NYECKUNA  CMBICI
[lepuonnueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTHM HW3MEHEHUSI CBOWCTB XHWMHUUYECKHX
AJIEMEHTOB, OOpa3yeMbIX HMH TIPOCTBHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBHUH C IOJIOKEHHUEM
XMMHUYECKOro 3iyieMeHTa B llepumoandeckoin cucreme. MHPOBO33pEHUECKOE M HAYYHOE 3HAUYEHUE
[Tepuonuueckoro 3akona J[.M. MenpneneeBa. Ilporno3er [I.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

PemreHne npakTHMKO-OPUEHTUPOBAHHBIX TEOPETHUYECKMX 3aJaHUNl Ha XapaKTEpHU3alUI0 XHMHYECKHX
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3JeMeHTOB «MeTtamnyeckue / HeMETaNIMYEeCKHe CBOMCTBA, 3JIEKTPOOTPULATENIBHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUM C MX AJIEKTPOHHBIM CTPOCHHMEM U MOJOKEHUEM B NEPUOJUUYECKON CUCTEME
xuMudeckux djaementoB .M. MenaeneeBay
Paznen 2. Xumnueckue peakinuu 6/-
Tema 2.1. Tunsl | OcHOBHOE colepKAHUE 4/- OK 01
XUMUYECKHUX TeopeTrnueckoe o6yueHue 2/-
peakiui Knaccudukanus 1 TUIBI XUMHYECKUX PEAKLUUH ¢ ydacTHeM HeopraHuueckux BerecTB. CocTaBieHHe
YPaBHCHHI PEAKIUi COCAWHCHHS, PA3JIOKCHHS, 3aMCEIICHUS, OOMEHAa, B T.4. PEAKIMi TOpeHUS,
OKHUCJICHUSI-BOCCTAHOBJICHUSI.
VYpaBHeHHsI OKHCIIEHUs-BOCCTaHOBIEHUA. CTeneHb oOkuciaeHuss. OKUCIUTENb U BOCCTAaHOBUTEIb.
CocraBneHrue W ypaBHUBAHHME OKHUCIMTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKLMI METOJIOM 3JIEKTPOHHOI'O
6ananca. OKHCIUTETHFHO-BOCCTAHOBUTENBHBIE PEAKIUU B TPUPOAE, TMPOU3BOJICTBEHHBIX MpOIEccax U
KU3HEIESATEIbHOCTH OPraHU3MOB
IIpakTnyeckue 3anaTusa Ne3 2/-
KonunuectBenHble oTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U PacdeThbl IO
YPAaBHEHUSIM XUMHUYECKMX peakuui. Moip Kak eIuHuIa KOJIMYEeCTBa BemlecTBa. MouisipHas Macca.
3aKOHBI COXPAHEHUs Macchl M 3HEpPruu. 3akoH ABorajpo. MossipHblii 00beM ra3oB. OTHOCUTENbHAS
IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKMX PEaKLUH C MCIOIb30BaHHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ia30B, KOJIMYECTBA BEIIECTBA
Tema 2.2.[ OcHoBHOE coaepKaHHe 2/- OK 01
ONEKTPONTUTHYIECKA | Teppernueckoe 00yueHHe 2/- OK 04
sl auccouuanus M =
- oBMeH Teopus anexkTponuTudeckon aucconranuu. VoHbl. DIeKTPOIUTHI, HEAIEKTPOIUThL. Peakinu HOHHOTO
HOHHBI O obmena. CocTaBlieHHE peakIMii MOHHOrO OOMEHa MyTeM COCTAaBJIEHUS UX IOJIHBIX U COKpAIIEHHBIX
VMOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peakIMK. 3aJaHusl Ha COCTABJICHNE MOHHBIX PEaKIUN
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BEIECTB 14/-
Tema 3.1.[ OcHoBHOE coJep:KkaHue 4/- OK 01
Knaccupuxanus, | Teoperuueckoe o0ydenue 2/-
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HOMCHKIJIATypa u

[Ipenmer Heoprannyeckor xumun. Kiaccudukanus HeopraHndeckux BemiecTB. [IpocTeie U CIOXKHBIE

OK 02

CTPOCHHUC BemiecTBa. OCHOBHBIC KJIACCHI CIIOXKHBIX BEIIECTB (OKCHIBI, THIPOKCHIBI, KHCIIOTHI, COJTH). B3anMocBs3b IIK1.3
HCOPraHUYCCKUX  |geopraHMYECKUX BEIIECTB. ATrperaTHbie COCTOSIHMSL BemiecTBa. Kpucrammuueckune u amopdHbIe IIK 1.6
BCIICCTB BEIIECTBA. THIBI KPUCTALUIMYECKUX PEIICTOK (aTOMHAas, MOJICKYJIsIpHAs, WOHHAs, METaJINYecKas). K 1.7

3aBUCUMOCTh (U3MUYECKUX CBOWCTB BEIIECTBA OT THIA KPUCTALIMYECKOH PEIIETKH. 3aBUCUMOCTH

XMMHUYECKON aKTHBHOCTH BEIIECTB OT BUJA XMMHYECKOH CBSI3M M THUIA KPUCTAIUIMYECKOW PEIICTKH.

[TpuurHBEI MHOTOOOpA3Hs BEIIECTB

IIpakTuyeckue 3ansaTus Ned 2/-

Homenknatrypa HeopraHn4eckux BEIIECTB: HA3BaHME BEIIECTBA MCXOMAS U3 MX XUMHUYECKOW (OpMYIIbI

WM COCTaBJICHHEC XHMHUYECKOW (OPMYNBI HMCXOAS W3 Ha3BaHUS BEHIECTBA IO MEXKIyHAPOIHOM

(MIOIMTAK) unu TpuBHaIbHON HOMEHKIIATYpeE.

Pemenne mpakTHYecKUX 3aJaHUNA M0 KIacCH(UKAIMU, HOMEHKIAType M XHMHYECKUM (Hopmyiiam

HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KJaccoB (yrapHblii Tra3, YIVIEKHCIBIM Tra3, aMMHaK, ramieHas

W3BECTh, HETAIlIEHAas! N3BECTh, ITUTHEBAs COA U PYTHX): HA3BIBATH U COCTABIATH (DOPMYITBI XHMHUECKUX

BEIIECTB, ONPEEISITh MPUHAATIEKHOCTh K KJaccy.

Hcrounnku xumudeckoit nHpopMamuu (CpeACcTB MaccoBo mH(popMmanuu, ceTh MHTEpHET U Apyrue).

[Tounck napopMaIum no HazBaHUSM, HACHTU(UKATOPAM, CTPYKTYPHBIM (hopMynam
Tema 3.2. ®usuko-| OcHOBHOE coiepKAHUE 6/- OK 01
XMUMHYECKHUEe TeopeTnueckoe ooyueHmne 2/- OK 02
CBOHCTBA Mertannbl. O0uue gpuznyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. CriocoObl MojyueHus. 3HaueHHe
HCOPraHUYICCKHUX  |MeTanjioOB M HEMETAUIOB B TPHUPOJE W KU3HENEATEIHHOCTH 4YelloBeKa W opraHu3moB. Kopposus
BEIICCTB METAJIJIOB: BUIBI KOPPO3HUH, CITIOCOOBI 3alTUTHI METAIIIOB OT KOPPO3UU

Hemeramnel. OOmme ¢u3mvyeckne W XUMHUYECKHE CBOWCTBA HEMETAUIOB. THIMYHBIE CBOMCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHkI1aTypa coelMHeHUI HeMeTamioB. KpyroBopoTsl
OMOTeHHBIX PJIEMEHTOB B IPUPOJIE

2/-

IpakTuyeckue 3ausitusi Ne5 2/-
CocraBiieHre ypaBHEHUI XMMHUYCCKHX PEAKIMH C yYacTHEM MPOCTHIX M CIOKHBIX HEOPTaHUYECKHX
BEIICCTB: METAUIOB M HEMETAJUIOB, OKCHIOB METAJJIOB, HEMETAIOB U aM(OTEPHBIX 3JIEMCHTOB;
HEOPraHWYECKUX KHCJIOT, OCHOBaHMH ¥ aM(OTEPHBIX THUAPOKCHIOB;, HEOPraHWUYECKUX COJIEH,
XapaKTEePU3YIOIINX X CBOMCTBA. 2/-

IIpakTuyeckue 3ausaTus Ne6
PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TCOPETUYECKUX 3aJaHMM Ha CBOWMCTBA, COCTAB, IIOJyYEHUE U
0e30MacHOe HCHOJb30BaHHWE BAKHEHIIMX HEOPraHMYEeCKHX BEIIeCTB B OBITY M MPAKTUYECKOU
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JCATCIIBHOCTH 4YCJIOBCKA

Tema 3.3.| OcHOBHOE coiep:KaHNe 4/- OK 01
Unentuduxanns | Teopernueckoe o0yqenue 4- OK 02
HCOPraHWICCKUX | nepT(UKalMsd HEOPTaHUYECKUX BELIECTB C MCIIOAb30BAHMEM MX (M3MKO-XMMHUYECKHX CBOMCTB, OK 04
BeLICCTB XapaKTePHbIX Ka4eCTBEHHBIX peakimii. KauecTBEHHBIC peakiuu Ha CyinbQar-, KapOoHaT- U XJIOPUJI-

aHMOHBI, HA KATUOH aMMOHMSI
Pa3nean 4. CTpoeHue U CBOIiCTBA OPraHN4YEeCKUX BellleCTB 12/-
Tema 4.1.| OcHOBHOE co/lep:KaHHe 4/- OK 01
Knaccudukanus, | Teopernueckoe o0yqenue 2/- IIK 1.3
CTPOCHHE U|[losiBieHME M pa3BUTHE OPraHMUYECKON XuUMuM Kak Haykd. IIpenmer opranmdeckoi xumuu. Mecto u IIK 1.6
HOMCHKJIaTypa 3Ha4YECHHE OPTaHMYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX HayK. 1K 1.7
OpraHM4IeCKUX XHMMHUECKOE CTPOCHHUE KaK IOPANOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HMX BaJIEHTHOCTH.
BCILECCTB OCHOBHBIE TOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHUSI OopraHudeckux coeanHeHuit A.M. bytieposa.

VYrnepoaHblii CKENeT OpPraHWYeCKOM MOJEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHHS MOJIeKyJ. MI3oMepusi U U30MepHI.

[Tonatue o ¢ynxuuoHaneHo rpynne. Panukan. IlpuHiunsl kimaccuuKanuym — OpraHMYECKHX

coequHeHnl. MexnyHapoiHas HOMEHKJIAaTypa W IPUHLOUIBl HOMEHKJIATYpbl OPraHUYeCcKUX

coequHenuil. IloHsaTe 00 a3oTcolepX aluX COEAMHEHUSX, OMOJOTMYECKH AaKTHUBHBIX BEIECTBAX

(yrmeBomax, Xupax, Oelkax H Jp.), BBICOKOMOJEKYJSPHBIX COEIWHEHHUSX (MOHOMEp, MOJIUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTHyeckne 3ansaTusa Ne7

CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHMYECKUX BELIECTB OTIEIBHBIX

KJIACCOB, WCIOJNB3ysS WX Ha3BaHUS 10 CHCTEMATHYECKOW M TPHBHAJIBHON HOMEHKIAType (ITHIIEH,|2/-

alleTWIeH, TINIMLEpuH, (eHoid, (GopMalbAeru, YKCycHas KHCIoTa, TNMuIuH). Pacdersl mpocreiiieit

(hopMyIIbl OpraHNYecKoi MOJIEKYJIbl, HCXO/sI U3 3JIEMEHTHOT0 cocTana (B %)
Tema 4.2.| OcHOBHOE co/lep:KaHue 4/- OK 01
CaoiicTBa Teopernyeckoe o0yueHune 4/- OK 02
OpraHn4CCKuX OU3NKO-XMMUYECKHUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJIaccoB (0COOEHHOCTH OK 04
COCIMHCHHUH KJaccu()UKAMU 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTMUYECKHUH psif v o0mas popmyrna; n3oMepus; IIK 1.3

(hU3UYECKrEe CBONCTBA; XUMUUYECKHE CBOMCTBA; CITIOCOOBI IMTOTYyUCHHUS):
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— HIpeJesbHbIEe YIIIEBOAOPOAbl (aJKaHbl M LUKJIOAIKaHbI). ['opeHne MeTraHa Kak OJUH M3 OCHOBHBIX IIK 1.6
MCTOYHHKOB TEIIa B IPOMBIIIICHHOCTH U ObITYy. CBOHCTBA MPUPOIHBIX YTIIEBOJOPOIOB, HAXOKICHUE B IIK 1.7
IIPUPOJIE U IPUMEHEHHE AJIKAHOB; 2/-
— HenpeJenbHble (QJIKEHbl, aJKMHbl M QJIKaJWEHbl) U apOMAaTUYECKUE YIJIEBOJAOPOJIbl. ['opeHue
alleTUJIEHA KaK UICTOYHUK BBICOKOTEMIEPATYPHOT'O IJIAMEHH JJIsl CBAPKU M PE3KU METAJJIOB
— KHUCJIOPOACOAEPIKaIINEe COSTUHEHNS (CTUPTHI U (PEHOIBI, KapOOHOBBIE KHCIOTHI M A(PUPHI, aTbIETUIbI
U KETOHBI, >KUpPbI, yrieBojsl). llpakTuyeckoe mHpHMEHEHHE STHIEHIVIMKOJ, IJIMLEpHUHa, (eHoa.
[Ipumenenne ¢Gopmanpaeruaa, ameTanbIeruaa, YKCYCHOM KHCIOTBHL. Mplla Kak COJH  BBICIINX
KapOOHOBBIX KUCJIOT. MOroIIMe CBOWCTBA Mblla 2/-
— a30TCoJep)KalIfe COCOMHEHUS (aMUHBI M aMHHOKHCIOTHI, Oeiku). BBICOKOMONEKyIsIpHbIE
COeIMHEHUS (CMHTETHYECKHE M OMOJIOrMYeCKU-aKTHBHbIC). MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE 3BEHO.
[Tonumepu3zanus 3TUIEHa KAaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIOIb30BaHUS.
I'eHeTHuecKas CBsI3b MEXY KJIACCAMU OPTaHUYECKUX COeTMHEHUH
TeMma 4.3. OcHoBHOE co/iep:KaHue 4/- OK 01
Wnentuduraims | Teopermueckoe oGyuenne 3/- OK 02
OPTaHMTIECKHX buooprannueckue coenunenus. llpuMeHnenue u Ouosiornuyeckas pojb YriieBoAoB. OKucieHue OK 04
BCILICCTS, nx YIJIEBOJIOB — MCTOYHUK OSHEPrMM JKUBBIX oOpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIOT.
SHatenie " [IpeBpamienuss OenkoB mnuiu B opraHuzMe. buonormyeckue ¢QyHkunm OenkoB. buonormueckue
gp MMCHCHIE i ¢GyHKIMU XUpOB. Pojb opraHndyeckoit XuMUM B pellIeHUH Ipo0JIeM MUILEBOM 6e301MacHOCTH
bITOBOH " Pons OpPraHWYECKOM XHMHHM B PELICHUH IPOOJIEM 3HEPreTUYecKOoil Oe30MacHOCTH, B Pa3BUTHH
HPOHSBOACTBCHHON MEIULUHBI, CO3/IaHUM HOBBIX MaTepHaJIOB, HOBBIX HCTOYHUKOB SHEPIHH (ATbTEPHATUBHBIC HCTOYHUKU
JICATCIIEHOCTH sHepruM). OnacHOCTh BO3/AEWUCTBHUS Ha JKUBBIE OPraHU3Mbl OPraHUYECKHX BEIIECTB OTJIEIbHBIX
Hestonexa KJIacCOB (YTJI€BOAOPOABI, CHUPTHI, (PEHONBI, XJIOPOPraHUYECKHUE MPOU3BOJHBIC, ANBACTUABI U Jp.),
CMBICJI TTOKAa3aTelsl IPeJeIbHO JOMYCTUMOM KOHIIEHTPAlUH
KonTpouabnas .
CtpyKTypa 1 CBOMCTBa OPraHN4YECKUX BELIECTB 1/-
pabora
Pazneua S. Kunernyeckne 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUS XUMUYECKUX pPeaKIui 4/-
CkopocTb OcHoBHOE coep:xaHue OK 01
XUMHYECKHX OK 02
peaKLHii.
XuMu4eckoe 4
paBHOBECHE
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Teopernyeckoe o0yueHue 2/-
CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3jM4YHBIX (DAaKTOPOB: MPUPOIBI PEArupyOLIUX BEIIECTB,
KOHICHTpaluu pearupyromux BCIICCTB, TCMIICPATYPhbL u IjIomaanun peaKHHOHHOﬁ

noBepxHOCTU. TermnoBeiedhHeKThl XUMUUECKUX peakiuil. JK30-U IHIOTEPMUYECKHUE, PEAKIUH.
OOparuMocTh peakiuii. XUMHUECKOE PaBHOBECHE M €ro CMEUICHHWE MOJ JCHCTBUEM pPa3IHYHBIX
(hakTOpoOB (KOHLIEHTPALIUS PEareHTOB WU MPOJYKTOB PEaKkIuy, JaBJI€HUE, TEMIIEpaTypa) IUIsl CO3AaHUS
ONTUMAJIBHBIX YCIOBUM MpoTeKaHusl XumMudeckux nporeccon. [punmun Jle [larense

IpakTnueckne 3anaTusa Ne§
Pemienue npakTHKO-OpMEHTUPOBAHHBIX 3aJaHUN Ha aHaIU3 (AKTOPOB, BIUAIOLUIMX HAa H3MEHEHHE

CKOPOCTH XMMHYECKOH PEaKIHH. 2/-
Pa3nean 6. PacTBOpbI 4/-
Tema 6.1. OcHoBHOe coiep:KaHue 2/- OK 01
IonsTue O| Teopernueckoe obyuenue 2/- OK 02
pactBopax PactBopeHne kak ¢usnko-xumuueckuid mporecc. PactBopsl. CrocoObl NPUTOTOBIIEHUS PaCTBOPOB. OK 07
PactBoprMocTh. MaccoBast 1071 pacTBOPEHHOTO BemiecTBa. CMBICT —TMOKa3aTels MpeAeIbHO IIK 1.3
JOMyCTUMON KOHIIEHTPAIMH U €T0 UCTIOIh30BAHUE B OIICHKE HKOJIOTUIECKOI 0€301MacHOCTH. IIK 1.6
[IpaBuia SKONOTMYECKU I11€71€CO00pa3HOr0 MOBEAEHUS B OBITY W TPYIAOBOH AESITENHLHOCTH B LIEJSIX MK 1.7
COXPaHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOIHON CPEbl; OMACHOCTh BO3ACHUCTBUS HA JKUBBIC
OpPTraHU3MbI OTPE/ICIICHHBIX BEIIECTB.
Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUCTHBIX 33JIaHUH HA PACTBOPHI, UCIOJIb3yeMbIC B OBITOBOW H
MIPOU3BOJICTBEHHON JESTENFHOCTH YeIOBEKa
Tema 6.2.|OcnoBHoe conep:kanue 2/- OK 01
ccnenosanne TeopeTnueckoe ofydenne 2/- OK 02
CBOMCTB pacTBOpOB [TpuroroBneHre pacTBOPOB 3aaHHOM (MacCOBOM, %) KOHIIEHTpAIUH (C PAKTUKO-OPHUECHTUPOBAHHBIMU OK 04
BOTIPOCAMH) U OTIPEJICIIEHUE CPEIbI BOMAHBIX PACTBOPOB.
Perienue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB
IIpodeccrnonaiLHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepKaHUE MPUKJIATHOTO MOIYJIA)
Pasnen 7. Xumusi B ObITY H IIPOU3BOACTBEHHOI 1eATEJLHOCTH YeJ0BeKa 6/6 OK 01
Xumust B OBITY H|QcHOBHOe coOxepiKaHUe 6/6 OK 02
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HpOHSBOI{CTBCHHOﬁ
JACATCIIBHOCTH
YCI0BCKa

Teopernyeckoe o0yueHue

2/2

Hogelimme nocTHXeHUs: XUMAYECKON HAYKd U XUMHUYECKOW TEXHOJIOTUH. Poib xumun B obecieyeHun
9KOJIOTUYECKOM, SHEPreTUUECKOM U MuUIeBoil 0e30macHOCTH, pa3BUTUM MeauLMHbL. [IpaBuna noucka u
aHamM3a XUMHYECKOW WHGOpMAlMM M3 pPa3IMYHBIX HMCTOYHUKOB (HayyHas W Yy4eOHO-Hay4yHas
JUTEparypa, cpesicTBa MaccoBoil uHGopMmanuu, cetb MHTepHeT)

IpakTnyeckue 3ansaTus Ne9

[Touck 1 ananu3 KeHCOB O MPUMEHEHUH XUMHUYECKHUX BEIIECTB U TEXHOJIOTHI C y4eToM OymyIieit
npodeccnoHaNbHOM IEeATENBHOCTH 110 TEMaM: 3allPaBOYHBIC KUAKOCTHU (TOTUIMBO, Maciia, CMa3KH,
OXJIQXKIAFOIINE KUJIKOCTH H T. II.);

pe3uHbI ( IIMHBI U PE3MHOTEXHUYECKHUE U3/ICIINS); TIIACTMACCHI.

2/2

IMpakTuyeckue 3ansaTus Nel(

[Touck u aHaTM3 KEWCOB O MPUMECHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIOTUN C y4eTOM Oy ayIeit
npodeccHoHaNbHOM EATEILHOCTH 110 TeMaM: OT/IeJI0YHO-eKOpaTUBHBIE MaTepuasbl (OOMBKA, JTaKu U
KpacKu, aHTUKOPPO3UOHHBIE TIOKPHITHUS U T. I1.);

KJIEU, TEPMETHKHU.

2/2

OK 04
OK 07
IIK 1.3
IIK 1.6
IIK 1.7

IIpomexyTounas arrecranus no gucuumianne (J1/3)

Bcero

54
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3. YcioBus peaju3aluu 001meo0pa3oBaTebHOil yueOHO JUCHMNIHHBI
3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecredeHn o
Peanuzanus o6meoOpa3oBaTenbHON yueOHOM TUCIUIUIMHBI TPeOYyeT HaMM4Yus y4eOHOTro KabruHeTa
( yucOHBIN KaOMHET XUMHH).
Oo6opynoBanne kabuHera:

— II0Ca04YHBIC MECTA CTYACHTOB,
- pa60qee MECTO IIPEoaaBaTeIA;
HarisiaHbIC nmocoous (Ha60pBI IIapoOCTECPIKHEBBIX MOI[CJ'ICﬁ MOJICKYJII, MOACIIN KPUCTAILINICCKUX

pEIIeTOK, KOJUICKIIMM MPOCTBIX M CIOXHBIX BEUIECTB W/WJIM KOJUIEKIIMU MOJUMEPOB; KOJIICKIUS
TOPHBIX MOPOJA U MUHEPAJIOB, Tabauia MenaeneeBa, yueOHble GpuiibMbl, ITUGPOBbIE 00pa3oBaTelbHbIC

pecypcsi).

Texnuyeckue cpeacTBa 00y4eHHUS:
—  MYJbTUMEIUHWHBINA IPOEKTOP;
— IPOEKLMOHHBINA YKpaH;
— IPUHTEp YepHO-OeNblil Ja3epHBblii;
- IIK;
— OJIOK IIUTaHUS;
— KOJIOHKHU;
_ TEJNEeBU30p.

3.2. HudpopmanunoHHoe odecneyeHne 00yueHust

Ilepeyenb pexoMeHAyeMbIX Y4eOHbIX H3AaHui, WHTepHeT-pecypcoB, [I0NMOJTHHUTEJIbLHOMH
JMTEPaTypbl

OcHOBHbIE HCTOYHHKH

Xumusa.  EcrecTBeHHO-HayuHBI  mpoduiab:  y4eOHHMK A1 CTYAEHTOB  YUPEKICHUI
cpea.npod.obpazosanus/ O.C. Nabpuesnsa - M.OOpa3oBaTeIbHO-U3IATEIBCKHI HICHTP «AKaIEeMUSY,
2024.-400c

Xumusi. TexHonorndeckuit mpoduiib: yaeOHUK JUIsl CTYICHTOB YUpexaAeHUl cpea.npod.oopasoBaHus/
O.C. T'abpuensn, U.I'.OctpoymoB - M.OGpa3oBaTenbHO-U3AaTENbCKUN HEHTp «Akagemus», 2024.-
304c

Xumus. [Ipaktukym: yueOHOe mocoOue A CTYIEHTOB yupexaeHuil cpea.npod.odpazosanus/ O.C.
[Mabpuensa M.O06pazoBaTenbHO-U3AATENbCKUM TIEHTP «AKkanemusiy, 2024.-304¢

Xumusa. Tectbl, 3amau U yOpaXHEHHUs. YydeOHOE TMOCOOME [UISl CTYACHTOB YUPEKICHHIMA
cpen.npod.obpazoBanms/  O.C. I'abpuemnsa, ['.I'.JIeicoBa M.O06pa3oBaTenpbHO-U3AATEIBCKUN TIEHTP
«Axagemus», 2024.-336¢

JlonoJIHUTeIbHbIE HCTOYHHKH:
1. Xwumus. 10 knacc. Yray6néuusiii ypoens: yueonuk/ B.B. Epemun, H.E. Ky3smenxo, B.1.

Tepennn, A.A. Jlpo3nos, B.B. Jlynun; mox pea. B.B. Jlynuna. — M.: Ilpoceemienne, 2022. — 446, [2]
C.: L.

2.  Xwmus. 11 kmacc. YrmyOn€nneni ypoBeHb: yueOHuk/ B.B. Epemun, H.E. Ky3emenxo,
A.A. llpo3nos, B.B. JIynun; mox pen. B.B. Jlyauna. — M.: [Ipocsemenne, 2022. — 478, [2] c.: ui.

3. Xwumwus. YrnyOnennsiid yposenb. 10—11 kiaccsl: pabouas nporpamma k tuaun Y MK B.B.
Jlynuna: y4eOHO-METOINUECKOe nocobue / B.B. Epemun,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.

4.  Meronuueckoe mocobue Kk yuebnuky B. B. Epemumna, H. E. Ky3smenko,
B.U. Tepenuna, A. A. JIpo3noBa u ap. «Xumus. YriayoneHHblil yposenby». 10 kimacc / B. B. Epemun,
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AA. Hpo3108B, H.B. Epemuna, B. . MaxonuHa,
O. 10. Cumonosa, 2.}0. Kepumos. — M.: JIpoda, 2018. — 339 c. : u.

5. Meroanueckoe nocobue k yueouuky B. B. Epemuna, H. E. Ky3pmenxko, A. A. Jlpo3ioBa u
ap. «Xumus. YriuyoneHabid ypoBeHby. 11 ximace / B. B. Epemun, A.A. JIpo3nos, U.B. Epemuna, H.B.
Bonxora, H.B. ®upcrora, 3.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : um.
NuTepHeT-pecypcenl:
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4. KOHTPOJIb M OlIeHKA Pe3yJbTATOB 0CBOCHUS 00111e00pa30BaTe/IbHON YUeOHOH THCHUILINHBI

KoHTpoJIb M OlleHKa pacKpbhIBAIOTCSA 4epe3 IUCLUUIUIMHAPHBIE PE3yJbTaThl, YCBOCHHBIE 3HAHUS U

puoOpeTeHHbIE

CTYACHTaMU YMCHUA, HaITpaBJICHHBIC Ha

poecCHOHATLHBIX KOMIICTCHITHHA.

dbopMmupoBaHue  OOIMMX W

Ne |OK/TIK |Moayas/Pa3nen/Tema |Pe3yabrat 00yueHust Tunst . OHEHOTHEIX
MeponpusTHi
I OcCHOBHOE cojIep:KaHHe
1 Pazgen 1. OcHoBbI @opuyposarr,
0a3oBble TNOHATUSA U
CTPOEHUS BellecTBa
3aKOHbI XUMHUM
1.1 |OKO0l Crpoenue atoMoB|CoctaBiare xumudeckue|l. Tect «CrpoeHue aroMoB
XUMHYECKHUX D3JIEMEHTOB|(DOPMYIBl COCIMHEHUN B|XMMHUYECKHUX JJIEMEHTOB U
U MPUPOJIa XUMHUYECKOM |COOTBETCTBUU CO|TpUPO/Ia XUMUUYECKOMN CBSZU.
CBSI3U CTENEHbIO OKuCJeHHs|2. 3agaud Ha COCTaBJICHHE
XAMHYECKUX  DJIEMEHTOB, [ XMMHUYECKUX bopmyn
UCXOJsS W3 BAJICHTHOCTH U |IBYXaTOMHBIX  COEIMHEHUH
AJICKTPOOTPHUIIATEIHFHOCTH |(OKCHIOB, cynb(huI0B,
TUAPUJIOB U T.I1.).
3. 3aaHus Ha UCIIOJIB30BAHUE
XHMHYECKOH CHMBOJIMKA |
Ha3BaHUM COCAUHEHUN  IIO
HOMEHKJIAType
MEXIyHAPOTHOTO coro3a
TEOPETUYECKON 51
MIPUKITaTHOM XUMUHU u
TPUBUAIBHBIX Ha3BaHUU IS
COCTaBJICHUS XUMUYECKUX
dbopmyn JTIBYXaTOMHBIX
COCTUHEHUN (oKCHIOB,
Cynab(UI0B, TUAPUIOB U T.II.)
U JIpYruX HEOPraHUYEeCKUX
COETMHEHU I OT/ICIIbHBIX
KJIACCOB
1.2 |OKO0l IIepnonnueckuit 3akoH U | XapaKTepU30BaTh 1. Tect «Meramnuueckue /
OK 02 TabnuIa J.W.|xuMHr4eckre 3JIEMEHTHl B|HEMETAJJIMUECKUE CBOICTBA,

Menneneesa

COOTBCTCTBUH C
TTOJIOXKCHHUEM

ux
B

MIEpUONYECKON  CHCTEME

XUMHNYECKUX 9JICMCHTOB

J.1. MenneneeBa

3JEKTPOOTPULATENBHOCTh U
CPOJCTBO K AIEKTPOHY
XUMHUYECKUX JJIEMEHTOB B
COOTBETCTBHUE c 1704
AJICKTPOHHBIM CTPOCHHEM U
MIOJIOKEHUEM B
[IEPUOIUYECKON cUcTeMe
XUMHYECKUX 3ieMeHToB JI.H.
MenaeneeBay.

2. IlpakTuyeckue 3agaHusi Ha
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OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenus

Tunel OLI€HOYHBIX
MepOonpUATHH

YCTaHOBJICHHE CBSI3HM MEXIY
CTPOCHHEM aTOMOB
XUMHYECKUX JJEMEHTOB U
MEPUOJUYECKUM H3MEHEHUEM
CBOICTB XUMHYECKUX
3JIEMEHTOB U WX COEIUHEHHI
B COOTBETCTBUU c
nosioxkenueM llepuoaunyeckon
CUCTEME.

3. ITpaxTuko-
OPUEHTUPOBAHHBIE
TEOpPETUYECKUE 3aJlaHus Ha
XapakTepU3aLHI0
XUMHYECKUX AJIEMEHTOB:
«MeTtamndyeckue /
HEMeTaJIJndecKue CBOICTBa,
3JIEKTPOOTPUIIATEIBHOCTh U
CPOJCTBO K AJIEKTPOHY
XHMHYECKUX DJIEMEHTOB B
COOTBETCTBHUE c ux
3JIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHUEM B
NEePUOINYECKON cucTreme
XUMHYECKUX AJIEMEHTOB
J.1. MenneneeBa»

Pa3zgea 2. XumMnueckue
peakuuu

XapaxkTepu3oBaTh THUIIBI
XHMHUYECKHX peakuuii

2.1

OK 01
OK 04

Tunsr XUMHAYECKUX
peakuuii

CocraBndartp peakuuu
COCJIMHEHUS, Pa3IoKeHNU,
oOMmeHa, 3aMeIICHHS,
OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIC
peakiuu

1. 3agaum Ha COCTaBJICHUE
YPaBHEHUH PEaKLUN:

— COCIUHEHHUS, 3aMCIICHUS,
paznokeHus, 0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIIHIA
C HCIOJB30BAaHHEM MeToja
3JIEKTPOHHOTO OajaHca.

2. 3agayM Ha pacyeT MacChl
BeIIleCTBA WM 00BhEMA

ra3oB o W3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce
Wi 00béMy OJHOTO W3
YYaCTBYIOIIMX B  PEAKIUH
BEILIECTB; PACYETHI

Macchl (00BEMa, KOIMYeCcTBa
BEIIECTBA) MPOTYKTOB
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Ne |(OK/TIK |Monyas/Pa3znen/Tema |Pe3yabTar 00yueHust Trmot . OUCHOMHBIX
MeponpusiTuii
peakiuu, eciu OJHO U3
BEIIECTB UMEET MIPUMECH
2.2 DNEeKTPOIUTHYECKAS CocraBnare  ypaBHeHMs|l. 3amaHuss Ha COCTaBJIEHUE
JUCCOLUAIUS U MOHHBIN | XUMHUYECKHUX PEaKuu [MOJEKYISAPHBIX U  HOHHBIX
oOMeH HMOHHOTO oOMeHa C|peakuuii ¢ y4acTueM KHUCJOT,
y4acTHEM OCHOBaHUI u COJIEH,
HEOPraHUYECKUX BEILECTB |yCTaHOBJICHUE W3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
3 Pa3znea 3. Crpoenne u|UccienoBarb cTpoeHue u
CBOliCTBa CBONiCTBA
HEOPraHU4ecKuX HEOPraHU4YeCKHX
BellleCTB BellleCTB
3.1 |OKO01 Knaccudukanus, Knaccugpunuposars 1. Tect «Homenknarypa u
IIK 1.3 |HOMEHKaTypa Y |HEOPTraHUYECKUE Ha3BAHUE  HEOPraHWYECKUX
IIK 1.6  |cTpoeHue BEIIECTBA B COOTBETCTBHUHU [BEIIECTB HCXOAS M3  HX
IIK 1.7 |HEOpraHM4eCKUX C X CTPOEHUEM XUMHYECKOH (opMynbl WM
BEIICCTB COCTaBIICHUE XUMHYECKON
bopMybl UCXOMs u3
Ha3BaHUs  BEIIECTBA IO
MEXKTYHapOHOMN AN
TPUBUAJIIBHON
HOMEHKJIAType»
2. 3agaun Ha  pacuer
MaccoBOM  JIond  (Macchl)
XUMHUYECKOTO AIeMeHTa
(coequHeHus) B  MOJEKyIe
(cmecn).
3. IlpakTrueckue 3alaHusl MO
KJaccuukanuu,
HOMEHKJIATYpE U XUMHYECKUM
dbopMmyrIaM HEOPTaHHUYECKUX
BEIIECTB PA3JIMYHBIX KJIACCOB.
4. IpakTudeckue 3aJaHusl HA
Omnpe/ieJIeHue  XUMHUYECKOM
AKTUBHOCTH  BEIIECTB B
3aBUCHMOCTH BHJIA
XUMUYECKOW CBSI3M W THIIA
KPUCTAJUIMYECKON PEIIETKN
3.2 |OKO01 OU3NKO-XUMUYECKUE YcraHnaBnuBarthb 1. Tect  «OcobeHHOCTH
OK 02 CBOICTBA 3aBUCUMOCTb (hbUBUKO- | XUMHYECKHUX CBOMCTB
HEOPraHUYECKUX XUMHYECKHX CBOMCTB|OKCHUIOB, KHCIIOT, OCHOBAaHUH,
BEILIECTB HEOPTaHWYECKHUX BEIIECTB|aM(POTEPHBIX TUIPOKCUIOB U

OT CTpOCHHUA AaTOMOB U

COJIEN .
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OK/IIK

Moayas/Paznen/Tema

PesynabTaT 00yuenus

Tunsi OLlEHOYHBIX

MepOonpUATHH

MOJIEKYJI, a TaKXe THuIla
KPUCTAJUIMYECKOU
peleTku

2. 3amaHusi Ha COCTaBJICHHUE
ypaBHEHU U XAMUYECKUX
peaKIuil ¢ y4acTUEeM MPOCThIX
U CJOXKHBIX HEOPraHMYEeCKUX
BEIIECTB: OKCHJIOB METAJLJIOB,
HEMETAUIOB U aM(OTEpHBIX
AJIEMEHTOB; HEOPraHUYECKUX
KHCIIOT, OCHOBaHUI u
aM(pOTEepPHBIX  THUIPOKCHUIIOB,
HEOPTaHUYECKUX coJiei,
XapaKTepU3yIOLIUX

CBOUCTBA "

ux
CHOCOObI
MOJIyYEHHUSI.

3. [IpakTuko-
OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3aJaHus Ha
CBOMCTBA U [IOJIy4YEeHUE

HCOPTraHN4YCCKUX BCIICCTB

3.3

OK 01
OK 02
OK 04

Wnentuduxanus
HEOPTraHUYECKUX
BEIIECTB

Hccnenosars
KA4CCTBCHHBIC peaKHI/II/I

HCOPTraHNYCCKUX BCUICCTB

1. [IpakTuxo-
OPUEHTUPOBAaHHBIE  3a/1aHUA
10 COCTaBJIECHUIO XUMUYECKUX
peakuuin c y4acTUEM
HEOPraHUYECKUX

HCIIOJIb3YCMbIX

BEIIIECTB,
JUTSL nX

UACHTU(DUKAITIH.

Paznen 4. Crpoenue u

CBOMCTBa
OPraHuYecKux
BeIIeCTB

HccaenoBarb cTpoeHne u
CBOIICTBA OpPraHHYeCcKHX
BelIECTB

KonTtpoabHnas padora
«CTpyKkTypa U CBOlCTBa
OpPraHuYecKHX BellecTB)

4.1

OK 01

IIK 1.3
IIK 1.6
IIK 1.7

Knaccudukanus,
CTpOEHHUE
HOMEHKJIAaTypa
OpPraHMYECKUX BEILECTB

n

Knaccudunuposars
OpPTraHU4YC€CKUC BCUICCTBA B
COOTBETCTBUU C
CTPOCHHUEM

ux

1. 3amanuss Ha coOCTaBJICHHE
Ha3BaHUU OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIBHON
WIH MEXIYHApOAHOU
CUCTEMAaTUYECKON
HOMEHKJIAType.

2. 3amaHus HA COCTaBJICHUE

NOJIHBIX ¥ COKpAIIEHHBIX
CTPYKTYPHBIX bopmyn
OpraHUYECKUX BEIIECTB

OTJIENbHBIX KJIACCOB.

3. 3amaunm Ha omnpezeeHue
bopmyIbr

MOJIEKYJIbI,

IIpOCTEHIIEH

OPraHU4eCKOU
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Ne |OK/TIK |Mopnyas/Pasnen/Tema |Pesynbrar 00yuenust Tumst . OHCHOTHBIX
MeponpusiTH
UCXOAS M3  DJIEMEHTHOIO
cocraBa (B %)
4.2 |OKO01 CBolicTBa OpraHM4eCcKHX | Y CTAaHABINBATh 1. 3agaHust Ha cocTaBlIEHHE
OK 02 COEIMHEHU N 3aBUCUMOCTh ¢bu3nKo-|ypaBHEeHUI XUMHYECKHUX
OK 04 XUMUYECKHUX CBOMCTB|peakLui c y4acTUEM
OpPraHMYECKUX BEILLECTB OT|OPraHUYECKUX BEIIECTB Ha
CTPOEHHS MOJIEKYJI OCHOBaHMM HUX COCTaBa U
CTPOEHHUS.
2. 3ajmaHus Ha COCTaBJIEHUE
ypaBHEHUI XUMHYECKHUX
peaKkuui, WUIIOCTPUPYIOLINX
XUMHUYECKHE  CBOWCTBA  C
y4eToOM MEXaHU3MOB
IIPOTEKAaHUsl JaHHBIX PEaKLUl
U TE€HETUUYECKOHN CBSI3U
OpPraHMYECKUX BELIECTB
pa3HBIX KJIaCcCOB.
3. PacuerHble 3amauu 1O
YPAaBHEHUSIM  pEakuud  C
y4acTUEM OpraHUYEeCcKUX
BEIIIECTB.
4.3 |OKO01 Nnentuduxanus HccnenoBath 1.IIpakTuko-
OK 02 OpPraHMYECKUX BEIIECTB,|KAUYECTBEHHBIE  PEAKLMU|OPUEHTHUPOBAHHBIE  3aJlaHUs
OK 04 ux 3HAYCHUE 1 |OpraHUYeCKHUX 10 COCTaBJICHUIO XUMHUYECKUX
IIK 1.3 |npuMeHeHUEe B OBITOBOM [COEAMHEHHH  OTIENbHBIX |peaKiuii c y4acTUEM
IIK1.6 [(u  NpOU3BOJACTBEHHOM |KJIACCOB OpraHUYECKUX BEIIECTB, B T.4.
IIK 1.7 |neATenbHOCTH YEIOBEKa UCIIOJIb3YEMBIX TS Ux
uAaeHTuGUKaMu B OBITY U
MPOMBIIIIIEHHOCTH.
5 Paznen 5.|XapakTepu3oBaThb
Kunernuyeckne U |BJIMAHHE Pa3JIM4YHBIX
TepMoAMHAMHUYecKHe |(paKTOpoB HA
3aKOHOMEPHOCTH PaBHOBecHe M CKOPOCTh
NPOTEeKaHusl XHMHYECKHX peaknui

XHUMHYECKHX peaKIui
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Tunsi OLlEHOYHBIX

Ne |OK/TIK |Mopnyas/Pasnen/Tema |Pesynbrar 00yuenust .
MeponpusiTH
5 OK 01 CkopocTh  XMMHUYECKHX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 peakuuil. XHMMHYECKOE |BIMSAHUE  KOHUEHTPALMH|TCOPETUYECKUE 3alaHusl Ha
paBHOBeCHE pearupyromux BeIIEeCTB U|aHaIU3 (aKTOPOB, BIUSAIOIIMX
TEeMIIepaTypbl HA CKOPOCTb|Ha  HU3MEHEHHE  CKOPOCTH
XUMHUYECKHUX peaKIuii XUMUYECKOH peaKiuu.
XapakTepu3oBaTh [TpakTHKO-OpUEHTUPOBAHHBIE
BIIMSTHUE W3MEHEHUs |3aJaHusl Ha  NPUMEHEHME
KOHIICHTPAallUA  BEILIECTB, |npuHuuna Jle-Illarense mis
peakuuu Cpelsl U |HaXOXJIEHUS  HaIpaBJICHUS
TEMIEPATYPbI Ha|CMELIEHUS paBHOBECHS
CMELICHHE XHWMHUYECKOIO|XUMHMUECKOW  peakiuuu U
paBHOBECHS aHanu3 (aKTOPOB, BIUSAIOMIUX
Ha CMeIeHHEe XMMUYECKOIo
paBHOBECHS
6 HUccaenoBarn
Pasiex 6. Pactopbi HCTHHHBIEPACTBOPBI €
3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 [OKO1 [Tonsitue o pactBopax  (Paznuuars uctuHHbIe| 1. 3amaun HA TPUTOTOBIICHHE
OK 02 pacTBOpPLI pacTBOpPOB.
IIK 1.3 2. [IpaxTuko-
IIK 1.6 OpPUEHTUPOBAHHBIE pacueTHBIE
IIK 1.7 3aJlaHUsl  Ha  JIUCIIEPCHBIE
CHUCTEMBI, HCIIOJIb3yEMBIE B
OBITOBOM u
IIPOM3BOJCTBEHHON
JeSITEIbHOCTH YeJIOBEKa
6.2 [OKO01 Uccnenosanue csoiicTs|Hccnenosats ¢buzuko-
OK 04 pacTBOpOB XUMUYECKUE CBOICTBa
HCTUHHBIX PaCTBOPOB
I IIpodeccnonanbHO-OPHEHTHPOBAHHOE COlep:KaHMe (Coaep:KaHNe TPUKJIATHOTO MOLYJIsI)
7 Paszpnen 7. OuenuBarth nocjeacTeus (3ammra Keica (¢ y4eTrom
Xumusi B ObITy H|OBLITOBOH u|Oynymei
NPOM3BOJACTBEHHOI NPOM3BOJACTBEHHOM npo¢ecCHOHATbHOM
AeATeJIbHOCTH AeITeJIbHOCTH 4eJl0BeKa|AeATeJbHOCTH)
YyeJ10BeKa c NO3ULUI
IKOJIOTHYECKOMI
0e30macHOCTH
OK 01 Xumusi B Oty u|OuenuBath mocnenctsus|Keiic (¢ ydetom Oymymiei
OK 02 IIPOU3BOJICTBEHHOU OBITOBOI u|npodeccruoHanbHOMI
OK 04 JEeATEIbHOCTH YEJIOBEKA |IIPOU3BOICTBECHHOU JESTEIIBHOCTH)
OK 07 NESATENIbHOCTH 4eioBeKa ¢|Bo3MO)KHbIE TEMBI KEHCOB:
IIK 1.3 no3uuui  3kojorudeckoii|l. Ilotemnenue knumara u

27



Tunsi OLlEHOYHBIX

Ne |OK/TIK |Mopnyas/Pasnen/Tema |Pesynbrar 00yuenust .
MeponpusTHI
IIK 1.6 0€30MacHOCTH BBICBOOOK/ICHHE ra3oBBIX
IIK 1.7 TUJPaATOB CO JHA OKEaHa.

2. bynymwue marepuanbl s
aBHua - MaIIUHO- u
pUOOPOCTPOCHUS.

3. HoBble wMatepuanibl st
COJIHEYHBIX OaTapeii.

4. JlexkapcTBa Ha OCHOBE

PACTUTCIILHBIX IIPCIIapaToB
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