MUHUCTEPCTBO OBPASOBAHUS U HAYKU
JIOHELIKOY HAPOJIHOW PECITYBJIMKU
T'OCYJAPCTBEHHOE BIO/PKETHOE I[TPO®ECCUOHAJIBHOE
OBPA3OBATEJILHOE VUPEX/EHUE
«MAKEEBCKHUI TPAHCIIOPTHO — TEXHOJIOT MUECKUI KOJUIEXK»

A

»
bhoe )
(3
Od;a >

N2
O - TEXH
S0 95,

N.b.Ilepxuna

2024 r.

Y TBEpXkKAEHO Ha 3acelaHun
MIe1aroru4eCcKoro COBETa
[Tpotokon Ne4 ot 30.05.2024

PABOYASA TPOI'PAMMA

Y4eOHO JUCIUTIAHBI

O/Jb.09 XUMUA
JUTSI CIICTIMAJIBHOCTEN CpeTHero NpoPecCuOHATBHOTO 00pa30BaHMUs

23.02.05 DxcrmmyaTanys TPAHCIOPTHOTO AJIEKTPOOOOPYIOBAHUS U aBTOMATUKU

2024 r.
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ceHTs10ps 2022 r. mpotokon Nel3, yrBepxaeHHOW Ha 3acenanuu CoBeTa MO OLEHKE
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PELIEH3UA
Ha pabouyto nporpammy auctuiuinael OJ[6.09 Xumus

Pabouas nporpamma cocTaBieHa JiJIsl CTYAEHTOB MEPBOI0 Kypca KOJIeKa.
CocraBurens mnporpammbel — Muxainenko HO.C., mnpenogaBatens ['BIIOY
«MakKeeBCKHI TPaHCIIOPTHO — TEXHOJOTMYECKUN KOJUIECIIK.

[Iporpamma  yueOnoit  gucuuniuabel  «O[Ab.09 Xumusa» paspaborana B

COOTBETCTBUHM C FOCYJapPCTBEHHBIM 00pPa30BaTEeIbHBIM CTAHJAPTOM CPEIHETO
oO1ero oOpa3zoBanust yTBepkaeHHoro npukazom Ne 121 — HIT ot 07.08.2020r,
p/H 4001 or 13.09.2020r U npuMepHON  paboueld  mporpammoit
o01reoOpazoBaTeibHON  JUCHUIUIMHBL  «XUMHUSI» st 1podecCUOHATbHBIX
oOpa3oBaTeNbHbIX OpraHu3aluii, pacCMOTPEHHON Ha 3acemanuu llemarorumyeckoro
cogera ®I'BOY JAITIO UPIIO ot 29 centsops 2022 r. npotokona Nel3, yTBepkIeHHON
Ha 3aceganuu CoBeTa MO OLEHKE COJEP)KAaHMS W KayecTBa MPUMEPHBIX padoumx
nporpaMMm 0011e00pa30BaTENBHOIO U COLMAIBHO-TYMaHUTAPHOTO IMKJIOB CPEIHEro
npodeccruonanpHoro obpaszoBanus ot «30» Hos0ps 2022 r. mpotokon Ne 14, Ha
OCHOBE y4e€OHOTO TJIaHa CHeHaIbHOCTH.

CrpykTypa mporpaMMbl BKIJIIOYAET MOSICHUTENbHYIO 3alHCKy, Macrnopr padouei
OpOrpaMMBbl, CTPYKTYpY M COIEpKaHUe, TeMaTUYECKHUM IUJIaH, YCIOBHUS peau3aluu
y4eOHOM NUCIMILTMHBI, KOHTPOJb U OLIEHKY pe3ynbTaToB. [Ipu cocTapieHuu padoueit
IpOrpaMMbl ONpeIeTIeHbl MEKIMCIUIUTMHAPHBIE CBSA3H, IPETYCMOTPEHO pa3HOOOpasue
BUJIOB 3aHATHI, BUJIOB U ()OPM KOHTPOJISI 3HAHUN U YMEHHM CTYIEHTOB.

[losicHutenbHas 3amucka COACPKUT HMHQPOpPMAIMIO: O eI M 3ajJadax Kypca,
KOTOpbIE HarpaBjieHbl HA (OPMUPOBAHUE 3HAHUN U YMEHUU CTYJIEHTOB, ONUPAsCh Ha
TEOPETUYECKUE W TPAKTUYECKHE AacCleKThl; (opMax  TEKYIIer0 U HWTOTOBOTO
KOHTpOJs. TeMaTH4ecKuil IJaH pacKpbIBAaeT MOCIEAOBATEIbBHOCTh H3YyUYEHHSI TEM,
MOKA3bIBACT paCTpeIeiCHHe YYeOHBIX YacOB. TeMbl, BRIHOCUMBIE HA CAMOCTOATEILHOE
U3y4YEHUE CTYAECHTAMH, I[O3BOJSIOT CHUCTEMAaTU3UpOBaTh, 3aKPENUTh U PACIIUPHUTH
IIOJIyYCHHBIE TEOPETUYECKHE 3HAHUS M MPAKTHYECKUE YMEHHUS CTYAEHTOB IO
JTUCLUIUITNHE «XUMHUS».

JlanHy10 pabouylo MporpaMMy MOXKHO PEKOMEHJIOBAaTh KakK MPOrpaMMy OOydeHHUs I10
TUCHUIUIMHE «XUMHS » s cTyaeHToB mepBoro kypca CIIO chernuanbHOCTEH
23.02.05 Dxcrmyartanusi TPAHCIIOPTHOTO AJIEKTPOOOOPYI0BaHUS U aBTOMATHKH,

Penensent: mnpenomaBarenb BBICHIEM  KAaTerOpUH, MPENOAABATEIb-METOIUCT
I'BIIOY «MakeeBckuil TPAHCIOPTHO — TEXHOJOTMYECKHI Koyiemx» Hekpamryk
T.H.



PELHEH3UA
Ha pabouyto nporpammy aucuumiuHel OJ1b.09 Xumus

Pabouas nporpamma cocTaBieHa JiJIsl CTYAEHTOB MEPBOI0 Kypca KOJIeKa.
CocraBurens mnporpammbel — Muxainenko HO.C., mnpenogaBatens ['BIIOY
«MakKeeBCKMI TPaHCIIOPTHO — TEXHOJOTMYECKUN KOJUIECIIK.

[Iporpamma  yueOnoit  gucuuniuabel  «O[Ab.09 Xumusa» paspaborana B

COOTBETCTBUHM C FOCYJapPCTBEHHBIM 00pPa30BaTEeIbHBIM CTAHJAPTOM CPEIHETO
oO1ero oOpa3zoBanust yTBepkaeHHoro npukazom Ne 121 — HIT ot 07.08.2020r,
p/H 4001 or 13.09.2020r U npuMepHON  paboueld  mporpammoit
o01reoOpazoBaTeibHON  JUCHUIUIMHBL  «XUMHUSI» st 1podecCUOHATbHBIX
oOpa3oBaTeNbHbIX OpraHu3aluii, PacCMOTPEHHON Ha 3acemanuu llemarormyeckoro
cogera ®I'BOY JIIO UPIIO ot 29 centsopsa 2022 r. nporokon Nel3, yTBep:kaeHHON
Ha 3aceganuu CoBeTa MO OLEHKE COJEP)KAaHMS W KayecTBa MPUMEPHBIX padoumx
nporpaMMm 0011e00pa30BaTENBHOIO U COLMAIBHO-TYMaHUTAPHOTO IMKJIOB CPEIHEro
npodeccronanpHoro obpaszoBanus ot «30» HOsOps 2022 1. mporokon Ne 14, Ha
OCHOBE y4e€OHOTO TJIaHa CHeHaIbHOCTH.

[Iporpamma opuenTupoBana Ha peanu3zanuto 'OC cpennero npodeccuoHanIbHOT0
oOpa3zoBanus 1o crneuuaigbHocTsM  23.02.05 Okcmiyaranuss — TpaHCHOPTHOTO
ANEKTPoOOOPYIOBaHUS W aBTOMAaTHUKU. B Hell oTpakeHO cojepkaHue y4eOHOTO
Marepuaia, KOTOpO€ COOTBETCTBYET YPOBHIO MOJATOTOBKU BBIITYCKHUKOB [0 TPEAMETY
IUTsl JAHHOM CIEHHUAIbHOCTH.

CrpykTypa mporpaMMbl BKIIIOYAET MOSICHUTENbHYIO 3alHCKy, Macrnopr padouei
IpOrpaMMBbl, CTPYKTYpPY M COAEpPKAHUE, TEMAaTUYECKUHN IUIaH, YCIOBUS peau3aluu
y4eOHOW THUCIMIUIMHBI, KOHTPOJIb M OLICHKY pe3yabTaToB. [Ipu cocTapnennn pabdodeit
IPOrpaMMbl ONPeIeTICHbl MEKIUCIUIUTMHAPHBIE CBSA3H, TIPETYCMOTPEHO pa3HOOOpasue
BUJIOB 3aHATHHA, BUJOB M ()OPM KOHTPOJISI 3HAHUN M YMEHHUH CTYICHTOB.

[losicHuTenpHas 3amucka COACPKUT HHQPOpPMAIMIO: O LETH W 3ajadax Kypca,
KOTOpBIE HampapieHbl Ha (HOPMUPOBAHUE 3HAHUN U YMEHUU CTYAEHTOB, ONUPAsICh Ha
TEOPETUUECKHE U TPAKTUYECKUE AacleKThl;  (opMax  TEKyLIero U MTOTOBOTO
KOHTpoJid. TeMaTudeckuil IJIaH PAaCKpbIBAET IOCIEAOBATEIBHOCTh H3YYEHHS TEM,
MOKa3bIBAET pacrpesesieHue yueOHbIX 4acoB. TeMbl, BHIHOCUMBIE HA CAMOCTOSITEIbHOE
U3Y4YEHHE CTYAEHTaMH, I103BOJSIOT CHCTEMATU3HPOBAaTh, 3aKPENHUTh U PACIIHPUTH
IIOJIyYCHHbIE TEOPETUYECKHE 3HAHUS M MPAKTHYECKUE YMEHHUS CTYAEHTOB IO
JUCLUIUITNHE «XUMHUS».

JanHyro pabouyro nporpaMMy MOKHO PEKOMEHJI0BAaTh Kak Mporpammy oOydeHus
0 JAUCHUIUIMHE «XHUMHS » Iia cryaeHToB nepBoro kypca CIIO cnenumanbHOCTE#
23.02.05 DxcnnyaTanys TPAaHCIIOPTHOTO 3JIEKTPOOOOPYAOBaHUS U AaBTOMATUKH.

Peuensenr: crapmuii npenogaBatenb Kadeapbl HEOPraHUYECKOW  XUMHUU
«JloHeKoOro rocyaapcTBeHHOro ynusepcuretay JKeraino A.O.
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1. IACHOPT PABOYEM NPOT'PAMMBI YUEFHOM TUCIUTIMHBI
XNUMUA

1.1. MecTo IMCUMIVIMHBI B CTPYKType OCHOBHOH mNpo¢ecCHOHAIBHOM
o0pa3oBaTeJIbHOM POIPAMMBI
OO6meoOpa3oBaTenbHas AMCHMIUIMHA «XHUMHs» HU3ydaeTcss Ha 0a30BOM YpOBHE B
o0mieo0pa3oBaTeIbHOM LUKJIE Y4YeOHOro IUIaHa OCHOBHOM MpodeccuoHanbHON
o0Opa3oBaTeabHOM MPOrpaMMbl YKPYIHEHHBIX TPYII clielualbHOCTeN / mpodeccuii:
23.02.05 Dxcrmyatanusi TPAHCIIOPTHOTO AJIEKTPOOOOPYI0BaHUS U aBTOMATUKH.

TpyaoeMKocTh TUCIUITUHBI «XUMHSI» Ha 0a30BOM YpOBHE cocTaBisieT 69 vacos,

U3 KOTOphIX 64 uvaca — 0a3oBbId MOAyNb (6 pa3fenoB) M S5 4YacOB — MPUKIATHOU
monynb (1 paszmen), BKJIIOYAIONIMH MNPAaKTUKO-OPUEHTUPOBAHHOE COZAEpKaHUE
KOHKPETHOM MpO(eCccCuu WK CelMaTIbHOCTH.
[IpukinanHolt Moaynb BKJIOYaeT oAWH pazaen. Paszmen 7 «Xumus B OBITY U
IIPOU3BOJICTBEHHOM JEATEIBHOCTH YEJIOBEKA» PEaNM3yeTCs s 23.02.05
OKcmulyaTanusi TPAaHCIOPTHOTO 3JIEKTPOOOOPYAOBaHUS M aBTOMAaTHUKU Ha MaTepualie
KEWCOB, CBA3AHHBIX C HKOJOTMYECKOW OE€30MacCHOCThI0O U OIEHKON TMOCHeCTBUM
OBITOBOM W  TPOM3BOJCTBEHHOW  ACSATENBHOCTH, IO  OTpacisiM  Oyayiien
npodeccuoHaIbHON IeITeTFHOCTH 00yUYatoIIuXCsl.

1.2. llesan u miaHupyeMble pe3yJbTaThl OCBOCHHS TUCIUILTHHBI

1.2.1. llean v 3aga49M TUCHUATLIMHBI

dopMUpoBaHUE Yy CTYACHTOB TMPEICTABICHUS O XUMUYECKOH COCTaBISIIOIICH
€CTECTBEHHO - HAyYHOU KapTUHBI MUPA KaK OCHOBBI IIPUHSITHUS PEIICHUN B )KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYAIUsIX, OTBETCTBEHHOTO IMOBEICHUS B IPUPOJIHOM Cpeie.

3agaun TUCHMILUIMHBI:

1) chopmupoBaTh MNOHMMaHHE 3aKOHOMEPHOCTEH TMPOTEKAHUS XUMUYECKUX
MIPOLIECCOB M SIBJICHUW B OKPYKAIOLIEH Cpele, LEJOCTHOW HAayYHOW KApTUHBI MHUPA,
B3aMMOCBSI3H U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTAaBJIATH (POPMYJIBI HEOPTAHMYECKHX M OPTraHUYECKUX
BEIIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUNA, OOBSICHATH UX CMBICI, HHTEPIPETUPOBATH
PEe3yAbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM  TPOBEICHUS  MPOCTEHIIMX  XUMHUYECKUX
HKCIEPUMEHTANBHBIX ~ HCCIECJOBAHMA C  COOJIIOJIGHHEM TMpaBWJl  OE30IM1acHOTrO
oOparieHus ¢ BEIIeCTBAaMH U JIa0OpaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh yMEHUS HCMOJIB30BaTh MH(GOPMAIMI0O XUMHUYECKOTO XapakTepa u3
Pa3IUYHBIX HICTOYHUKOB;

5) copmupoBaTh yMEHUS MPOTHO3UPOBATH MOCJIEACTBUS CBOCH NEATEIBHOCTH U
XUMUYECKUX MPUPOIAHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMUpOBaTH MOHMMAHWE 3HAYUMOCTH JOCTHIKCHHH XUMHYECKOM HAYKH U
TEXHOJIOTUH JJIs1 Pa3BUTHUS COLIMAIIBHON U TPOU3BOJICTBEHHOU cep.



1.2.2. Ilnanupyembie pe3yabTaTbl OCBOCHUS 001Ie00pa3oBaTeJbHOM AUCUMIVIMHBI B co0TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHose ®PI'OC COO

Koa u Ilnanupyemblie pe3yJibTaThl OCBOECHHS TUCIHIJIHHBI
HAUMEHOBaHU
e

(popmupyembIx O0mmue JucuunjJMHapHble

KOMIIEeTeHI M

OK 01. B yacTu TPyA0BOro BOCIIUTAHMS: -  BJQACTh CHUCTEMOM XMMHWYECKMX 3HAHWUW, KOTOpas BKIIOYACT:

Ehﬂ6HpaTb - TOTOBHOCTb K Tpydy, OCO3HAaHHUC HICHHOCTH | OCHOBOIIOJAraromue IOHATUA (XHMHHBCKHﬁ 9JICMCHT, aTOM, J3JICKTpOHHAasA

CrocoObI MacTepCTBa, TPYI0JIIO0HE; o0oJtouka aToma, s-, p-, 0-3JIeKTpOHHBIE OpOMTAIN aTOMOB, HOH, MOJIEKYJIa,

peICHUA 3aaa4 | - TOTOBHOCTH K aKTUBHOU JACATCIIBHOCTU | BAJICHTHOCTD, JJICKTPOOTPHUIATCIBHOCTE, CTCIICHb OKHCJICHUA, XUMHUYCCKas

npodeccroHall | TEXHOJIOTUYECKOW U CONMAIbHON HAIPaBICHHOCTH, | CBSI3b, MOJIb, MOJIIPHAS Macca, MOJIAPHBIA 00BEM, YIIIEPOJHBIA CKEJIET,

BHOM CHOCOOHOCTh MHHUIIMHMPOBATh, IIJIAHUPOBATh U | (YHKIMOHAJIbHAS TPYIINA, paguKai, U30MEpHs, U30Mepbl, TOMOJOTUYECKHI

NESITEIbHOCTH | CAMOCTOSATEIBHO BBIMOIHATH TaKyIO ACSITEILHOCTD; | PSA, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI- U a30TCOAEpKAIINE COCIUHEHMUS,

MPUMEHUTEIBH | - HWHTEpEC K pa3IUYHBIM chepam | OMOJOTUYECKH aKTHBHBIE BEIIECTBA (YTJIEBOJBI, JKHUPBI, OEIKH), MOHOMED,

0 K pa3NU4HbIM | MpodecCHoHAIBbHOM e TENbHOCTH, MOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHbIE  COEIMHEHUS,

KOHTEKCTaM OBiajeHHe  YHUBEPCAIbHBIMH  YYeOHBIMH | KDUCTAJUIMUECKas pEIIeTKa, THUIBl XUMUYECKHX pPEaKIHi (OKUCIUTEIbHO-
NMO3HABATEJIbHbIMH A€l CTBUAMM: BOCCTaHOBUTEJbHBIE, IK30- U SHIAOTEPMHUECKUE, PEAKIIMM HOHHOTO 0OMEHa),
a) 0a3oBble JIOTHYECKHUE 1eiicTBHS: pacTBOp, AIEKTPOJIUTHI, HEAIEKTPOJIUTHI, SICKTPOIUTUYECKAS TUCCOLIMALINS,
- CaMOCTOSITEJILHO dbopMynpoBaTh U | OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUECKON peaKlUu, XUMUYECKOe
aKkTyalu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€ | pABHOBECHE), TEOPUUM M  3aKOHbI (TEOpHUS XUMHYECKOIO CTPOEHUS
BCECTOPOHHE; opranuueckux BemecTtB A.M.byrinepoBa, Teopus AJIEKTPOJUTHUECKON

- YCTaHaBJHMBAaTh CYIIECTBCHHBIH TPU3HAK WU
OCHOBaHHUS Il CpaBHEHHS, KIACCUPUKALUUA H
000011IeHN;

- ONpeaeisaTh ILEIH JICATSIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISBIISATh 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTUBBl B  JIESTEIBHOCTD,
OIICHUBATh COOTBETCTBUE pE3yAbTATOB LIEJIAM,

3aJaBaTb

JUccoIanuu, nepuoandeckuid 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XMMHUH, (PAKTOIOTHYCCKUE
CBEJICHHSI O CBOMCTBAX, COCTaBe, MOJyYeHUU U OE30MacHOM HUCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX U OPraHU4YeCKUX BEIIECTB B OBITy H
MPaKTUYECKON JIEATESILHOCTH YEJIOBEKA;

- yYMETb BBISBISATH XapaKTepHbIe MPHU3HAKK M B3aMMOCBSI3b M3YYEHHBIX
MOHATUN, TPUMEHATh COOTBETCTBYIOIINE MOHATHUS IPU ONMCAHUU CTPOEHUS U
CBOWCTB HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB W HX MPEBPAILCHUI;
BBISIBISITH  B3aMMOCBSI3b  XMMHYECKHX 3HAHMH C  MOHATHSIMH U




OIICHUBATh PUCKH TIOCIIEICTBUN ACSITEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0a3oBbIe HCCIEN0BaTENbCKUE € CTBHS:

- BIIQJICTh HABBIKAMH Yy4eOHO-MCCIICAOBATEILCKOM
" MIPOCKTHOM JIESITCIIbHOCTH, HaBBIKAMH
paspernieHus npooeM;

- BBISIBIIATH TPHYUHHO-CJICJICTBEHHBIC CBSI3U H
aKTyaJIM3UPOBATh 3a7ady, BBIIBUTATh TUIIOTE3Y €€
pelIeHuUs, HAXOJHUTh aApPTryMEHTBI JUTS
JIOKa3aTeIbCTBA CBOWX YTBEP)KJICHUH, 3ajaBaTh
MapaMeTpsl U KPUTSPUN PEIICHUS;

- aHAJIM3UPOBAThH IOJIyYEHHBIC B XOJIC PEIICHHUS
3aJlaud PE3YJIbTAThl, KPUTUYCCKH OIICHUBATH WX
JOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHEHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCHUTh 3HAHUS B MO3HABATEIIbHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEACATEIHHOCTH,

- yYMETh HHTETPUPOBATh 3HAHUS U3 PaA3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIBUTaTh  HOBBIE  HJICH,
OPHUTMHAJILHBIC TOIX0/IbI ¥ PEIICHUS,;
- CIIOCOOHOCTh WX MUCITOJIb30BAHUS B
TO3HABATEIFHON U COIMATBLHOM MPAKTHKE

npeaiaratb

MNpEaACTAaBIICHUAMU APYIrUX €CTCCTBCHHOHAYYHBIX ITPEAMCTOB,

- YMCTb HCIIOJIB30BaTh HauMMCHOBaHUA XUMHYCCKHUX COGI[I/IHGHI/Iﬁ
MEXKIYHAPOJHOTO COK3a TEOPETHYECKOM W MPUKIATHOM XUMHUH U
TPUBHUAIBHBIC HA3BAHUA BaXXHEHUIITIX BCIICCTB (3TI/IJI€H, alCTWICH, TJIMLUCPYH,
deHoN, QopMalbIeTUa, YKCYyCHas KUCJIOTa, TJIMIWH, YrapHBIA Tas,
erIeKI/ICJILIf/i ra3d, aMMHaK, ralcHas HU3BCCTb, HCrall€Has HM3BCCThb, ITUThCBAs
coJla M JIPYTux), COCTaBIATH (OPMYJbl HEOPraHUYECKUX U OPraHMYECKUX
BCIICCTB, YpPaBHCHUA XUMHUYCCKUX peaKuHﬁ, OOBSICHATL UX CMBICIJI,
MOATBCPKIAATH XapaKTCPHLBIC XUMHNUYECCKHUE CBOIiCTBa BCIIICCTB
COOTBECTCTBYIOIIMMH SKCIICPUMCHTAMHU W 3allUCAMU ypaBHeHI/Iﬁ XUMHUYCCKUX
pEeaKIHii;

- YMCTb YCTAHABJIMBATHh MNPHUHAMJIC)KHOCTHh H3YUYCHHBIX HCOPraHMYCCKHUX H
OpraHN4YCCKUX BCIICCTB K OIMPCACIICHHBIM KJIaCCaM U I'pyIlllaM COG}IHHeHHfI,
XapakTepu3oBaTtb HUX COCTaB H BaKHEHNIINE CBOﬁCTBa; OIIPCACIIATL BUIBI
XUMHUYECKUX CBs3€H (KOBaJeHTHAas, NOHHAs, METa/sInyecKasi, BOJOPOAHAs),
TUIIBI KPUCTAJUIMYCCKUX PEIICTOK BECIICCTB,; KJ'IaCCI/I(l)I/IHI/IPOBaTI) XUMHNYECKHUE
peakuuu;

- YMeThb NIPOBOJUTH pacueThl MO XUMHYECKUM (opMyliaM U ypaBHEHUAM
XUMHUYECKUX peakIuidl ¢  HCMONb30BaHHEM  (U3NYECKUX  BEJIMYUH,
XapaKTEepPU3YIOIINX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOIb30BATh
CHUCTEMHbBIE XUMUYECKHE 3HAHMS JUIsI NPUHATUS PELICHUHM B KOHKPETHBIX
JKU3HEHHBIX CUTYalLIUSIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

OK 02.
Hcnons3oBars
COBpEMEHHbIE
cpeacTBa
MIOMCKA,
aHau3a u
UHTEepHpeTaluu
uHpOpMalUU U
UH(pOPMAIMOHH

B 06;1acTH IEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHPOBO33pPEHUH,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH U OOIIECTBEHHOM MPaKTUKHU,
OCHOBaHHOTO Ha Janore KYJIBTYP,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOErO MecTa B
MOJIUKYTHTYPHOM MUPE;

- COBEpLICHCTBOBAHME SA3BIKOBOM M YUTATEJIbCKOU
KYJIbTYpbl KaK CpEJCTBAa B3aUMOJCUCTBUS MEXIY

- yMeTb IUIQHUPOBaTh M  BBINOJHATH XUMHUYECKHH  SKCIIEPUMEHT
(mpeBpallleHUss OPraHUYECKUX BEIIECTB TMPU HArPeBaHHUM, TMOJTYYCHHE
STHJIEHA U W3YyYEHHUE €ro CBOICTB, KaUeCTBEHHBIC PEAKIMU Ha allbJeTU[IbI,
KpaxMmai, YKCYCHYIO KHCJIOTY; JeHaTypaiusi OelKOB NpH HarpeBaHuw,
[BETHbIE pEaKIUH OEJIKOB; MPOBOJAUTH pPEAKIMM HOHHOTO OOMeEHa,
OTIPEIeNATh CpeAy BOJAHBIX PACTBOPOB, KaUE€CTBEHHBIEC pEaKIluu Ha cynabdart-,
kapOoHaT- ¥  XJOpPUA-aHUOHBI, HA  KAaTHOH AaMMOHHUS;  peliaTh
JKCIIEpUMEHTaNbHbIe 3afauu mo TeMaM "Metamisl" u "Hemeramnsl") B
COOTBETCTBUU C TMpaBWIAMHM TEXHUKH OE30MacCHOCTH MPH OOpalleHUuu C




bIC TEXHOJIOTHH
ISt
BBITOJTHCHUS
3amaq
npodeccroHan
BHOM
JeATSITLHOCTH

JIOABMU U NTO3HAHUS MUPA;

- OCO3HaHUE IEHHOCTU HAy4YHOW [eATEelIbHOCTH,
FOTOBHOCTb ~ OCYIIECTBJIATb  IMPOEKTHYIO U
HCCIIEI0BATENIbCKYIO JeSITENIbHOCTD
WHIWBHYAIBHO U B TPYIIIIE;
OBinageHue  yHHBepcaJIbHBIMH
MO3HABATEJIbHbIMHU el CTBUAMM:
B) padoTra ¢ nunopmanmeii:

- BJIQJIETh HABBIKAMU IOJIy4Y€HUS MHPOpMALUU U3
HUCTOYHUKOB pPa3HbIX THUIIOB, CaMOCTOSITEILHO
OCYILIECTBIISATh NMOUCK, aHAJIU3, CUCTEMATU3AlINIO0 U
MHTEpIpeTaio HHGOPMAIUHN Pa3INYHbIX BUIOB U
dhopm mpencTaBIeHNUs;

- co3JaBaTh TEKCThl B pa3iIMuYHbIX (opmarax c
y4eToM Ha3HaueHus HHPOpMaluu U IeJIeBOI
ayIUTOpUHM, BBIOMpas ONTHUMAJIbHYIO  (QopMy
MIpe/ICTaBJICHUS U BU3yalH3aliy;

- OLEHHMBaThb JIOCTOBEPHOCTh, JIETUTUMHOCTH
nH(popMalUK, €€ COOTBETCTBUE IPABOBBIM U
MOPaJbHO-3TUYECKUM HOPMaM;

- HCMOJb30BaTh CpeACTBA HH(OPMALMOHHBIX U
KOMMYHHMKAIIUOHHBIX TEXHOJOTHM B pElICHUH

yueOHBIMU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  337a4 ¢  COOJIOJACHHUEM
TpeOOBAaHUIN IPrOHOMHUKH, TEXHUKH OC30TIaCHOCTH,
THUTHUEHBI, PECypcoCOepeeHHsl, TPABOBBIX H
3THUYECKUX  HOPM, HOPM  HH(pOPMAIHOHHOM
0€30I1aCHOCTH;

- BIIAJICTh HABBIKAMHU PACTIO3HABAHUS U 3ALUTHI
uHpopMannu, HHGOPMaIIMOHHON 06€3011aCHOCTH
JIMYHOCTH,

BEIIECTBAMH U JIAOOPATOPHBIM 00OPYAOBAaHHEM; MPEICTABIATH PE3yIbTaThl
XUMHYECKOTO HKCIIEpUMEHTa B (popMe 3aliCH YpaBHEHHH COOTBETCTBYIOIINX
peaknmii 1 GOpPMYIMPOBATH BBIBOJIBI HA OCHOBE ITUX PE3yIbTATOB;

- YMETb aHAJIU3UPOBATh XMMHUYECKYIO HH(OPMALIHIO, [TOJIy4aEMYIO U3 Pa3HbIX
HCTOYHUKOB (CpelCcTB MaccoBoi nHpopMmariu, cetb HTEpHET U 1pyrue);

- BJIAJIETh OCHOBHBIMM METOJAMHM HAy4yHOTO T[IO3HAHHSA BEUIECTB H
XUMHYECKUX  SBIICHWUH  (HAOMIOJEHUE, U3MEpEHNE, SKCIIEPUMEHT,
MOJICIMPOBAHNE);

- YMETh NPOBOJUTH PACUYEThl MO XUMHUYECKUM (POopMyllaM U ypaBHEHHUSIM
XUMUYECKUX  PEaKIUi C  HCIOJB30BaHHEM  (PU3WYECKUX  BEIMYMH,
XapaKTEePU3YIOIIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpMallbHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; KCIOIb30BATh
CHUCTEMHBIE XUMUYECKUE 3HAHWS IS TPUHITHS PEHIeHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYaIIMsIX, CBSI3aHHBIX C BEIIECTBAMH M MX TPUMEHEHUEM




OK 04. - TFOTOBHOCTb K CaMOpPAa3BUTHUIO, | - YMETh IUIAHUPOBATH M  BBINOJHATH XUMHUYECKUUW  SKCIIEPUMEHT
D¢ dexTuBHO CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEIICHHUIO; (mpeBpallleHusl OPraHUYeCKUX BELIECTB IMPU HArpeBaHUM, IOIYYCHUE
B3aUMO/ICHCTBO | -OBJIaJICHUE HaBbIKaMU yueOHO- | STWJICHAa U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIC PEAKIIMU Ha aJbJCTHU/IBI,
BaTh U HCCIIEAOBATEIbCKON, MPOEKTHOM U COLMAIBHOM | KpaxMall, YKCYCHYIO KHCJIOTY; JeHaTypauusi O€JKOB NpH HarpeBaHUU,
paboTaTh B NEeSITENHLHOCTH; [BETHBIC PEAKIIMH OCJIKOB; IPOBOJUTH PEAKIMU HMOHHOTO OOMEHA,
KoJulekTuBe 1 | OBJ1ageHue YHUBEPCAJbHBIMH | ONIPEJIENISATh CPEIY BOJAHBIX PACTBOPOB, KAUECTBEHHbIE PEaKIIUN Ha Cyab(art-,
KOMaH/ie KOMMYHUKATHBHBIMU /1eiCTBUAMM: KapOoOHAT- W  XJOpPUA-aHHOHBI, Ha KAaTHOH aMMOHHUS, peIlaTh

0) coBMecTHasi 1eSITeJIbHOCTD. JKCIIEpUMEHTaJbHbIe 3afauun mo TeMaM "Metamisl" u "Hemeramisl") B

- TIOHUMaTh ¥ UCIIOJIB30BaTh MPEUMYIIECTBA | COOTBETCTBUHM C TpaBUJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpalleHuH C

KOMAaHJHOW Y UHIUBUIyaTbHON PabOTHI; BEIIIECTBAMHU M JIA0OPATOPHBIM 00OPYTOBAHUEM; TPEACTABIATh PE3yIbTaTh

- TpPUHUMATh I COBMECTHOM MEATENbHOCTH, | XHMHUYECKOTO dKCIIEPUMEHTA B (JOpME 3alMCH YPaBHEHUN COOTBETCTBYIOIINX

OpPraHWU30BBIBATh U KOOPAUHUPOBATH JIEHCTBHS TI0 | peakiuii ¥ GOpMYJIMPOBATH BHIBOIBI HA OCHOBE ITHX PE3YJIbTATOB

€¢ JOCTHIKCHUIO: COCTaBJIATH IIIaH JICHCTBHIA,

pacrpenensaTh POJu ¢ YIeTOM MHEHUN YIaCTHHKOB

o0CyXXJaTh pe3ylbTaThl COBMECTHOM paboThI;

-  KOOpPJAMHHUPOBAaTH W BBIMOJHATH palboOTy B

YCIOBUAX peasibHOTO, BUPTYAJIbHOTO u

KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYHIECTBIIATh TO3UTUBHOE CTpaTErHYecKoe

MOBEJICHUE B DPA3JIUYHBIX CHUTYAIUSX, MPOSBIATH

TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIUATUBHBIM

OBiageHne YHHUBEPCAJbLHBIMU PeryJITHBHbIMHU

JelCTBUSIMH:

I') NpUHATHE ceDdsl U IPYTuX JKO/Iei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI JPYTUX JIIOAEH

IIPU aHATIU3€ PE3YNIbTaTOB JESATENbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPaBO JPYTUX JIIOJEH

Ha OIIMOKH;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MUP C

MO3UIINH IPYrOTO YEJIOBEKa;
OK 07. B o0Js1acT 3K0J10rMYeCKOro BOCIMTAHMSA: - chopMUpOBaTh TPEACTABICHUSA: O XUMHYECKOW  COCTaBJISIONICH
CopeiictBoBath | - C(HOPMHUPOBAHHOCTh HKOJIOTHMUECKON KYIbTYpHI, | €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, POJIM XMMHUU B TO3HAHWUU SBICHUH
COXpaHEHUIO MOHUMAaHHE BJIHMSHHUS COIMATbHO-KOHOMHYECKUX | MPUPOAbI, B (QOPMHPOBAHUHM MBIIUICHUS M KYIbTYpPhl JIMYHOCTH, €€
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OKpYXAloIllel | MPOLIECCOB  HA  COCTOSHUE  MNPUPOJHOW ¥ | QYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOMMOM Ul PEUICHUS MPAKTHIECKUX
Cpenbl, COI[MAJIBHOM  Cpelbl, OCO3HAaHUE TJI00aJIBHOrO | 337a4 U SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 30POBBIO U
pecypcocOepex | xapakTepa 3KOJIOTHYECKUX MPoOiIeMm; MIPUPOJIHOM CpeIIE;
€HUIO, - IUIAaHMPOBAHWE W OCYIIECTBJICHHE JEUCTBHI B | - YMETh COONIOAATH MpaBUJia SKOJOTUYECKU IIEI€CO00pa3HOrO MOBEACHUS B
MIPUMEHSATD OKpYXalollled cpele Ha OCHOBE 3HAHUA IeJel | ObITy U TPYAOBOM NEATETBLHOCTH B ILIENSAX COXPAHEHHUS CBOETO 30POBbS U
3HaHUA 00 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA, OKpYXKalollled INPUPOJAHON CpEAbl; YUYUTHIBATH ONACHOCTH BO3ACHCTBUS Ha
W3MEHEHUHU AKTUBHOE HEMpPHATHE JCUCTBUM, NPUHOCSAIINX | )KUBBIE OPTraHW3MbI OMPEEICHHBIX BEIIECTB, MOHUMAsl CMBICT IMOKAa3aTes
KJIMMara, BpE€Jl OKPYXKAIOIIEH Cpeae; MPEAETBbHON JOMYCTUMOM KOHIIEHTPALUH
TIPUHIIUATIBI - yYMEHHE TPOTHO3UPOBATh HEOJIATONPHUATHBIC
OEepeKITUBOTO 9KOJIOTUYECKHE TOCIEACTBUS MPEANPUHUMAEMBIX
MIPOU3BOJICTBA, | ACUCTBUM, IPENOTBpALIATh UX;
3¢ hexTUBHO - paciupenue OTIbITa JIeATeIIbHOCTH
JIEMCTBOBATh B | 9KOJIOTMYECKOUN HAINIPABICHHOCTH;
YPE3BBIYANHBIX | - OBJIAJICHUE HABBIKAMHU y4Ie0HO-HUCCIeA0BATEIHCKOM,
CUTYyalUsX MPOEKTHON U COLUAJIBHOM JIEATEIbHOCTH;
ITK1.3. B wacTu Tpy10BOro BOCUTaHUA: - chopMupoBaTh MpEACTABICHUA: O XHMHUYECKOW  COCTaBJISIONICH
KonrponupoBa |- TOTOBHOCTb K TpPydy, OCO3HAaHHE LIEHHOCTH | €CTECTBEHHOHAYYHON KapTHHLI MHUPa, POJIM XHMHUM B IO3HAHMH SIBJICHUM
Th TeXHUYecKoe | MacTepCTBa, TPYAOIIO0HE; OpUposbl, B (QOPMHPOBAHUM MBIIUIEHUS U KYyJIbTYphl JIMYHOCTH, €€
COCTOSIHIE - TOTOBHOCTh K aKTUBHOM  JESATENbHOCTU | (QYHKIIMOHAJIBHOM I'PaMOTHOCTH, HEOOXOIUMOM Uil PEIIeHUs] MPAKTUYECKUX
TPAHCTIOPTHOTO TEXHOJIOTMYECKOM U COLMAJIbHOM HAPABICHHOCTH, | 3a71a4 U 9KOJIOTHECKH 000CHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3JIOPOBBIO U
MEKTPOOGOPYI CIIOCOOHOCTh ~MHHUIIMMPOBATh, IUIAHUPOBATh W | IPUPOJHOM cpere;
OBAHMSI 4 | CAMOCTOSTENLHO BBINOMHATD TAKYIO JISATENBHOCTD; | -CHOPMUPOBATH  YMEHHUS ~ AHAIM3MPOBATH —XMMHYECKYIO HMH(OpMALHIO,
ABTOMATHKH, B HHTCpEC UK pa3IMIHbIM cdepaM | moaydaeMyro U3 pa3HbIX KCTOYHHUKOB;

IpO(PECCHOHATLHOM IEATENBLHOCTH, -copMHpPOBaTh YMEHHUS MPOTHO3WPOBATh, aHAIM3UPOBATh U OIEHUBATH C
HaXOMIMCCA B | pianenne YHUBEPCAIbHBIMH y4eOHBIMU | IO3UIMIT  HKOJNOTMYECKOH O€30IacCHOCTH IOCIEICTBHA OBITOBOIL u
OKCIUTyaTaluh | po3yapaTebHbIMU ACHCTBUSMU: IPOM3BOJICTBEHHON  JIEATEIBHOCTH YeJOBEKA, WCIONb3ysd IOJIydEHHBIE

a) 0a30BbIC JIOTHYECKUE ICHCTBHS:

- CaMOCTOSITENILHO bopMyIHpOBaTH u
aKTyaJIM3UpOBaTh MPOOJEMy, paccMaTpUBATh e€e
BCECTOPOHHE;

- YCTaHaBJMBAaTh CYIIECCTBCHHBIH TNPH3HAK WIN
OCHOBAHMS JUISI CPaBHEHHS, KJIACCU(PHUKAIMUA U
0000IIeHHS;

3HaHUA IJId TOPUHATHA I'PAaMOTHBIX pCIJ_ICHI/Iﬁ . HpO6J'IeM B CUTyanuax ,
CBSI3aHHBIX C XMMUEH;

-OBJIAACTL HABBIKAMU CAMOCTOSATCIIBHOTO IINIAHUPOBAHUSA U TIPOBCACHUA
YYCHUYCCKUX OSKCIICPUMCHTOB, COBCPHICHCTBOBATH YMCHUA Ha6J'IIO,Z[aTL 3a
X04o0M 1ponecca, CaMOCTOATCIIBHO IPOTHO3UPOBATL €ro  pe3yiibTar,
Q)OpMYHI/IpOBaTL O606H_[6HI/I$I U BBIBOJBI OTHOCHUTCIBHO HJOCTOBCPHOCTHU
PE3YyJIbTAaTOB HUCCICI0OBaHUA, COCTaBJIATH 000CHOBAHHBIN OTYET )
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- OOpEeAeNATh LEIH JeSITeIbHOCTH,
napaMeTpsl U KPUTSPUHU UX JOCTHKCHHUS,
- BBISBIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpuBaeMBbIX SBIICHUSX;

- BHOCUTh KOPPEKTHBBl B  JICSTCIHHOCTD,
OIICHUBATh COOTBETCTBUE pE3YJAbTATOB MEJM,
OIICHUBATH PUCKH TIOCIICICTBUN ACITEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPHU PEIICHUN
YKU3HEHHBIX TTPOOIEM

0) 0a30BbBIC UCCIEAOBATEIIbCKUE ACHCTBUSA:

- BJIAJETh HABBIKAMHU y4eOHO-HCCIIET0BATENLCKON
" MPOEKTHON  JCSITEITHLHOCTH, HaBBIKAMH
paspenieHus mpooeM;

- BBISIBIIATH TPHYUHHO-CJICJICTBEHHBIC CBSI3U H
aKTyaJIM3UPOBaTh 3a7ady, BBIIBUTATh THIIOTE3Y €€
pelIeHus, HAXOJIUTh aApTryMEHTBI TUTST
JI0Ka3aTelbCTBA CBOMX YTBEPXKICHUH, 3aaaBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

- QHATM3UPOBATh TOJyYECHHBIC B XOJIE PEUICHHS
3aauu pe3yNbTaThl, KPUTUYECKH OIICHUBATh WX
JOCTOBEPHOCTh, TPOTHO3UPOBATH W3MEHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPCHOCHTh 3HAHUS B TIO3HABATEILHYIO U
MPAKTUYECKYIO O0JIACTH KU3HEACATEIILHOCTH;

- yMEThb HWHTETPHPOBATh 3HAHUA W3 Pa3HBIX
MPEIMETHBIX 00JIACTEH;

- BBIIBUTATh  HOBBIC  HJCH,
OPUTHHAIBHBIC TIOJXO/IbI U PEIICHUS;
- CIIOCOOHOCTB UX UCIIOJIb30BaHUS B
MO3HABATEIHHON U COIUANBHOM MPaKTHUKE

3aaaBaTb

npeajiaraTtb

npojesaHHo# padore;

-chopmMupoBaTh  yMeHHs ~ coOmromaTh — IpaBUiIa 9KOJIOTUYECKU
1eNIeco00pa3HOro MOBEACHUS B OBITY M TPYAOBOH JEATENHHOCTH B IIEIISX
COXpaHEHHUs CBOEro 3JI0pPOBbs, OKPYKAIOIIEW NPUPOJAHONW Cpeabl H
JOCTHKEHUSI €€  YCTOWYMBOTO  pa3BUTHs;  OCO3HAHUE  ONACHOCTHU
TOKCUYECKOIO  JIEHCTBUSL HA  JKUBBIE  OpPraHU3Mbl  OINpPEAEIECHHBIX
OpraHM4eckux  BemectB, mnoHuMas cmbeica IIIK;  aHanmusupoBath
1enecoo0pa3HoOCTh  IPUMEHEHUs OpraHWYEeCKUX  BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOLIEHHS PUCK - TIOJIb3A.
-cpopMUpOBaTE  YMEHHUS  OCYILECTBJSATH  LI€JICHANpPaBIEHHBIM  MOUCK
XMUMHYECKON MH(OpMalMU B PAa3IMYHBIX UCTOYHMUKAX ( HaydyHas WU y4yeOHO-
HayyHas autepatypa, CMU, MntepHeT u 1p.), KpUTHUECKU aHAIN3HPOBAThH
XUMHUYECKYyl0 HHpopMmaiuio , nepepabaTeiBaTh €€ M HCHOJHITH B
COOTBETCTBUU C TIOCTABJICHHOW y4eOHOM 3a/1aueii;

-copMupoBaTh MpEACTABIECHUS O MECTE W 3HAYEHWU XUMHUU B CHUCTEMeE
€CTECTBEHHbIX HAyK M €€ POJU B 00ECleyeHHH YCTONYMBOIO pa3BUTHS, B
pemieHu  MmMpoOJieM  DKOJIOTHYECKOHM, HDHEPreTHYeCcKOW W IHIIEBOU
0€30I1aCHOCTH, B PAa3BUTUU MEAMULMHBI, CO3/JaHUM HOBBIX MAaTEepHAaJIOB,
HOBBIX  HCTOYHHMKOB  JHEpPruM, B  OOECNEYEHHH  PALUOHAIBHOIO
IPUPOIOIOIb30BaHUsSA, B (POPMUPOBAHUN MHPOBO33pEHMsI B OOLIECTBEHHON
KyJbTYpe YeJOBeKa, a TAKKE IKOJOIMYECKH OOOCHOBAHHOI'O OTHOILEHHS K
CBOEMY 3JI0POBBIO U IIPUPOJTHON CpENE;

-c(hopMHpOBaTh YMEHMS BBISABIATH B3aMMOCBS3b XMMHMYECKMX 3HaHUH C
HNOHATHAMM U IIPEICTaBICHUAMM IPYTHX €CTECTBEHHO- HaY4HBIX IPEAMETOB
JU1s 60J1ee 0CO3HAHHOTO MOHMMAaHUS MaTepUAJIbHOTO €JMHCTBA MUpA.
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2. CTPYKTYPA U COJAEP) KAHUE OBIIIEOBPA3OBATEJILHOM
JANCHUIIJIMHBI «XUMUWUS»

2.1. O0bemM TUCHMILVIMHBI U BUABI y4e0OHOU padoThl

Bua yueoHoii paboTbl O0bem B yacax
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 69

B T.4

OcHoOBHOe coep:KaHue 64

BT. U..

TEOPETUYECKOE 00yIeHNE 30
MPAKTAYECKUE 3aHATUS 24
1ab0paTOPHBIC 3aAHITHS 10

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaAHMeE (COMEPKAHUE

NMPUKJIATHOTO MOYJIfA) 3
B T. 4.

TEOpPETHYECKOE 00yUeHue 1
MPAKTUYECKHUE 3aHITH 2
IIpomexyTouHas arrecTanus (3a4er) 2
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2.2. TemaTu4ecKkuii JIaH U COAEePKAHUE JUCUMUIIIMHBI

HaunumenoBanue

Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U podecCHOHATBHO-OPHMEHTHPOBAHHOE),

O0beM yacoB

dopmupyembie

pa3aeyioB U TeM JadopaTopHbie M IPAKTHYECKHE 3aHATHS, NIPUKJIATHOH MOIYJIb KomneTeHuuun
1 2 3 4
OcHoOBHOe coep:KaHue 64
Pazgea 1. OcHOBBI CTPOCHUSA BellecTBa 6
Tema 1.1. OcHoOBHOE coep:KaHue 4 OK 01
Crpoenne aToMoB
XEMHYECKMX Teoperuyeckoe o0yueHue 2
SJIEMEHTOB U _ _
npupoa CoBpemeHHas Mojelb CTpoeHHs artoma. CHUMBOJMYECKHH SI3bIK XHMHH. XWMHUYECKHH JJIEMEHT.
XHUMUYECKOI OnektpoHHas KoH(puUrypauus aroma. Kiaccnpukanus XMMHYECKHX DJIEMEHTOB (S-, P-, d-?J'IeMeHTI)I).
CBSI3H BanenTtHrie 3JIEKTPOHBI. BanenTHOCTSE. DJEeKTpOHHAs npupoaa XUMHUYECKOU CBSI3U. 2
DNEeKTPOOTPUIIATEIILHOCTh. BHIBI XMMUYECKOW CBsI3M (KOBAJICHTHAs, WOHHAs, METaJUTMYECKasl,
BOJIOPOJIHAS) M CTIOCOOBI €€ 00pa3oBaHMs
IIpakTHYecKkne 3aHATHS 2
Pemmrenye 3amaHuii Ha WUCIOJBL30BAaHHE XUMHUYECKOM CHMBOJIMKM W Ha3BaHUW COEOUHEHUN IIO
HOMEHKJIaType MEXKIYHAPOJHOTO COI03a TEOPETUYECKOM U MNPUKIATHOW XUMHUM W TPUBUAIBHBIX
Ha3BaHUM JUIsI COCTABJICHHSI XMMHYECKHX (DOPMYJI JBYXaTOMHBIX COCIMHEHUU (OKCHUIOB, CYIb(MHUIIOB,
TUAPUJIOB U T.I.) U APYTHX HEOPTAHHUYECKUX COCAMHCHUH OTIEIBHBIX KJIACCOB. 2
[IpakTHueckue 3a4aHusl HA YCTAHOBJIEHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEePUOIUYECKUM M3MEHEHUEM CBONCTB XMMHUYECKHX 3JIEMEHTOB UM HMX COCJUHEHHN B COOTBETCTBUHU C
noJioxkeHueMm llepuoandeckoi CUCTEMBI.
Tema 1.2. OcHoOBHOE cojlep:KaHue 2 OK 01
[Tepuonnueckuit OK 02
3aKOH M TabIuIa IIpakTHYeckne 3aHATHSA 2
.M. MeHnpaeneeBa
[Tepuonnueckas cucreMa xuMuueckux iemeHToB J[.M. Menneneesa. @u3nueckuii CMbICI 2
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[lepuoauueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX HMU MIPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBHH C MOJIOKEHUEM
XMMMUECKOT0 ieMeHTa B [lepuoanueckoit cucreMe. MUpOBO33pEHUECKOE M HAYyYHOE 3HAUEHUE
[Tepuoanueckoro 3akona [I.1. Menneneesa. [Ipornossr JI.1. MenneneeBa. OTKpBITHE HOBBIX
XMUMHMYECKUX DJIEMEHTOB.

Pemenne npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha XapaKTepU3alM0 XUMHUECKUX
areMeHTOB «MeTauinyeckre / HeMeTaITHUECKHE CBOMCTBA, 3JIEKTPOOTPUIIATEILHOCTh XUMHUYECKIX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOEHUEM U IOJIO)KEHUEM B IEPUOANUYECKOMN cHUCTEME
xuMudecknx anemenToB .M. Menneneeray»

Paznen 2. XuMnueckne peakuumn 10
Tema 2.1. Tunesl OcHoOBHOE coep:KaHue 4 OK 01
XUMHUYECKUX
peaxiit Teoperuyeckoe o0yueHue 2
Knaccudukanus u TUIBI XUMUYECKUX PEaKIUil C ydacTueM HeopraHuyeckux BeuiecTB. CocTtaBieHue
YpaBHEHUH peakiuii COSAMHEHUS, PAa3JI0KEHHUs, 3aMEIIICHHsI, 0OMEHA, B T.4. PEAKIIMi TOPECHHUSI,
OKHCJIEHUSA-BOCCTAHOBJICHUS.
YpaBHEHHUS OKUCIIEHHUSI-BOCCTAHOBIICHHS. CTeneHb OKucaeHus1. OKUCINTENb U BOCCTAHOBUTEND. 2
CocraBiieHHE U ypaBHUBAHNE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO
6anmanca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE, TPOU3BOICTBEHHBIX MPOIIECCax U
KU3HEAESITEIIbHOCTH OPraHu3MOB
IIpakTHYeckne 3aHATHSA 2
KonnuecTtBeHHbIE OTHOLIEHUSI B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHMH U PaCUETHI 110
YpaBHEHUSIM XMMHMUYECKHX peakiuuil. Monb Kak eAuHUIAa KOJWYecTBa BellecTBa. MoJsipHas macca.
3aKOHBI COXpAaHEHHUS Macchl M HEpruu. 3akoH ABoraapo. MomsipHblii 00beM ra3zoB. OTHOCHTENbHAsS 2
IJIOTHOCTH Ta30B. PacyeTsl Mo ypaBHEHUSIM XMMUYECKUX PEaKLUW C MCIOJIb30BAHHEM MaccChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOeE coep:xaHue 4 OK 01
DNEeKTpOIUTHYECKA OK 04
Teopernueckoe o0yuenue 2
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S gucconuanus u

Teopus anekrposuTUdeckol auccounanuu. MoHbl. DIEKTpONIUThI, HEAIEKTPOIUTHI. Peakuiuy HOHHOTO

HMOHHBIA 0OMEH obMena. CocTaBieHHE PEaKIHii MOHHOTO OOMEHAa IyTeM COCTaBIICHUS WX TOJHBIX U COKPAIICHHBIX 2
HMOHHBIX YpaBHEHUN. KHCI0THO-OCHOBHBIE peaklMU. 3a/1laHusl HA COCTaBICHUE HOHHBIX PEAKIUil
JlabopaTopHble 3aHATUSA 2
JIabopatopHnast paboTa “THIBI XAMHUECKUX pPeaKuii”.
HccnenoBanue TUIOB (TI0 COCTaBY U KOJIMYECTBY MCXOIHBIX M 00Pa3yIOMIMXCS BEIIECTB) U MPHU3HAKOB 5
XUMHUECKUX peakuuid. [IpoBenenune peakunii HOHHOTO 0OMEeHa, ONPEIEIEHUE CPEIbl BOAHBIX
pacTBOpOB. 3a7aHNs Ha COCTABJIEHNE MOHHBIX PEAaKIIU
KouTtpoJubHas
CrpoeHue BeliecTBa U XMMHUYECKUE PEAKIINH 2
pabora 1
Pasznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelleCTB 16
Tema 3.1. OcHOBHOE coep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIIATYpPa i Teoperuyeckoe o0yueHue 2 K 1.3
CTpPOEHHUE .
N —— [Ipenmer Heopranuyeckoit xumun. Kiaccudukanus HeopraHnueckux Beiects. [IpocTeie u croxxHbie
P BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHIbI, THAPOKCUABI, KUCIOTHI, COJIHN). B3auMocBs3b
BEILIECTB
m HEOPraHMYECKUX BEIIeCTB. ArperatHble COCTOSHUS BelecTBa. Kpucramnmnyeckue u amopdHbie
BeleCTBa. TUITbI KPUCTAITMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJIsIpHAsl, MOHHASI, METAJJINYecKas). 2
3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM perIeTKu. 3aBUCMOCTh
XUMUYECKON aKTUBHOCTH BEILIECTB OT BUJIa XMMUYECKOM CBSI3U U TUIA KPUCTAIUIMYECKON PEIIETKU.
[IpuunHbl MHOrOOOpa3us BEUIECTB
IlpakTHYeckue 3aHATHSA 2
Homenknatypa HeopraHM4eCcKHUX BEIIECTB: Ha3BaHHUE BEIIECTBA UCXOS U3 UX XUMUYECKOU (POpMyIIbI
WJIM COCTaBJICHHE XUMHUUYECKON POpMYIIbl UCXOS U3 Ha3BaHUS BEIIECTBA [0 MEXIyHAPOIHOM
(MIOITAK) mnu TpuBHaIbHOW HOMEHKIATYpE. 5

Pemenne MPAKTUYCCKUX 3aJlaHUM 110 Knaccn(bm(aunn, HOMCHKIIAaTYpC U XUMHUUYCCKUM (I)OpMy'J'IaM
HCOPraHNMYCCKUX BCHICCTB PA3JINYHBIX KJIIACCOB (YFapHLIﬁ ras, yTJIeKI/ICJ'IBII\/’I ra3, aMMHaK, TalcHas
MN3BCCTh, HCTAICHAA U3BCCTh, IMTHEBAsA COda U ,Z[pyrI/IX)Z Ha3bIBaTh U COCTABJIATH (I)OpMy.]'ILI XUMHNYCCKHX

16




BEILIECTB, ONPEAEHATh IPUHAJICKHOCTD K KJIACCY.
Ncrounnkn xumudeckoi nHpopMaiun (CpeIcTB MaccoBOi nHpopMaIun, ceth aTepHET 1 npyrue).
[Touck nHpopMmaruu Mo Ha3BaHUSIM, UACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyIam

Tema 3.2. ®usuko-| OcHOBHOE co/iepKaHNe OK 01
XUMUYECKUE OK 02
CBOJCTRA Teopernueckoe odyuenue K 1.3
HEOPraHUYECKUX .

Mertamnsl. O6mue ¢uznyeckue U XUMUYECKHe CBOMCTBA MeTauioB. CriocoObl MmosiydyeHusl. 3HaueHHe
petects METaJJIOB M HEMETAUIOB B MPHUPOJAE U KUZHEAEATEIBbHOCTH 4YelloBeKa U opraHu3mMoB. Kopposus

METaJJIOB: BUABI KOPPO3HH, CIIOCOOBI 3aLIUTHl METAJUIOB OT KOPPO3UHU

Hemeranmnel. OOmue ¢Qusnyueckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIHYHBIE CBOWCTBA

HemetaioB [V— VII rpynn. Knaccudukanust 1 HoMeHKIaTypa coequHeHH HeMeTamuioB. KpyroBopoTsl

OMOTreHHBIX 2JIEMEHTOB B IPUPOJIE

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIeCTB (OKCHIOB, THAPOKCUIIOB, KUCIIOT,

coJielt  Jip.). 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COEAUHEHUH,

BBICIIMX OKCUJIOB U TUAPOKCHUJIOB

IIpakTHYeckune 3aHATHS

CocraBiieHHE ypaBHEHHM XUMHUYECKHMX PEAKIHMM C Y4aCTHEM MPOCTBIX M CJIOKHBIX HEOPTaHUYECKUX

BEIECTB: METAJUIOB U HEMETAJJIOB; OKCHUIOB METaJUIOB, HEMETAJUIOB M aM(pOTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHUCIOT, OCHOBaHMM U aM(OTEpHBIX TUAPOKCUIOB; HEOPraHUYECKUX COJIeH,

XapaKTEPHU3YIOLUIUX UX CBOKCTBA.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJlaHUM Ha CBOWCTBA, COCTAB, IIOJIYYEHHE U

0e30MacHOe HCIOJb30BaHWE BAXKHEUIIMX HEOPraHMYEeCKUX BEIIeCTB B OBITY M MPaKTUYECKOU

JESATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoOBHOE cojlep:KaHue OK 01
Nnentuduxanus OK 02
HeOpraHHIECKHX JlabopaTopHbIe 3aHATHS OK 04
BEIIECTB

Ha6opaTopHa$[ pa60Ta «I/II[eHTI/I(I)I/IKaHI/IH HCOPraHN4YC€CKUX BCHICCTB».
Pemenne OKCIICPUMCHTAJIBHBIX 3aJa4 IO XUMHUYCCKUM CBOMCTBAM METAaJJIOB M HEMETAIOB, IIO
PaClio3HaBaAHUTIO U MTOJTYUYCHHUTIO COCIMHEHUN METaJIOB 1 HEMETAILJIOB.
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Wnentudukanyus HEOPraHWYECKUX BEIIECTB C HCIOJIb30BaHHEM HX (DU3MKO-XMMUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cyiabdar-, KapOOHAT- M XJIOPUI-
AQHUOHBI, HA KATUOH aMMOHMS

KoHntpoJubHas
paborta 2

CBoiiCTBa HEOPTraHUYECKUX BEIIECTB

Paznea 4.

CTpOCHI/Ie H CBOMiCTBAa OpPraHun4e€CKUuX BEIIECTB

24

Tema 4.1.
Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHHYECKUX
BEIIECTB

OcHoBHOE Coa€cpiKaHue

Teopernyeckoe o0yueHue

[losiBneHne U pa3BUTHE OPraHMYECKON XUMHUHU Kak Hayku. [IpenMer oprannueckoit xumun. MecTto u
3Ha4YE€HHE OPTaHNYECKON XMMUHN B CUCTEME €CTECTBEHHBIX HayK.

XHWMHYECKOE CTPOEHUE KAK IMOPSJIOK COCAUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJE€HTHOCTH.
OcHOBHBIE TIOJIOKEHUS TEOPUM XMMHYECKOTO CTPOCHHS OpraHuyeckux coemuHeHuid A.M. bytieposa.
VYraepoaHblil CKEJeT OpPraHMuYeCKONM MOJIEKYJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOIO
CTpPOEHHMS MOJIEKyIl. MI30Mepust U U30MepBl.

[lonsatue o ¢yHkMoHanbHOM Trpymnme. Paaukan. IlpuHnmmel kimaccuukanmuy OpraHUYECKUX
coeMHeHUN. MexayHapoqHass HOMEHKJIATypa M I[PUHLWIBI  HOMEHKJIATYypbl  OpPraHUYECKUX
coenuHeHuil. [loHsTHE 00 a30TCOnEp)KalIMX COEIUHEHUSX, OMOJOTMYEeCKH AaKTHBHBIX BeEIeCTBaX
(yrneBojax, »upax, Oelkax W Jip.), BBICOKOMOJIEKYISPHBIX COEIUHEHHSIX (MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO)

IIpakTUYeckue 3aHATHS

HomenknaTtypa opraHMyecKux COEIWHEHUN OTAEIbHBIX KIIACCOB (HACHILICHHBIC, HEHACHIIEHHBIC H
apoMaTU4ecKHe YrIeBOJIOPOAbI, CIIUPTHI, (DEHOJIBI, alIbJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIp.)
CocraBiieHHE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYN OpPraHMYECKHX BEIIECTB OTICIBbHBIX
KJIACCOB, MCIIOJIBb3Ys WX Ha3BaHUS IO CHUCTEMAaTHUYECKOW W TPUBHUAIBHOW HOMEHKIAType (ITHUJIEH,
alleTu/IeH, IIHIepuH, (eHos, ¢GopManbaerua, YKCycHas KHCIOTa, TIUIMH). Pacdersl mpocreimien
(opMyIbl OPraHMYECKOM MOJIEKYIIbI, HCXOs U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01
K 1.3

Tema 4.2.

OcHoBHOE conepkaHue

12

OK 01
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CBoiicTBa
OpPraHUYECKUX
COEIMHEHUN

TCOPCTI/I‘leCKOC oﬁyqe}me

OU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COCJMHEHUH OTIENBHBIX KIAccoB (0COOEHHOCTH
KJaccu(UKay ¥ HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJOTHUYECKHHA s U o0mias popmyIia; n30Mepus;
(u3HUYecKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYICHHUS ):

— IpeneibHble YIIeBOAOPObl (aJIKaHbl M IMKJIOANKaHbl). ['opeHre MeTaHa Kak OJAMH M3 OCHOBHBIX
HCTOYHHUKOB TeIlIa B IPOMBIIIJIEHHOCTH U ObITy. CBOICTBA PUPOJHBIX YIIIEBOJOPOIOB, HAX0XK/ICHUE B
MIPUPO/I€ U IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, AJKWUHBI U aJKaJWEHbl) U apoOMaTHUYeCKHe YIriIeBoJOpoiAbl. lopeHue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBAPKHU U PE3KU METAJJIOB

— KHUCJIOPOJCOepKAIINe COSUHEHUS (CTUPTHI ¥ (EHOJIbI, KapOOHOBBIE KUCIOTHI U 3(PUPHI, aJlbIEIH/IbI
U KETOHBI, >XHUpBL, yriaeBoibl). IlpakThueckoe NpUMEHEHHE STUJICHTIIMKOJIA, [IHIEpUHa, (eHoa.
[Ipumenenue Qopmanbpaeruia, ameraibAeruia, YKCYCHOM KHUCIOThl. MbUla Kak COJIM BBICHIUX
KapOOHOBBIX KHCIIOT. MOIOIIIME CBOMCTBA MbIJia

— a3oTcojJepialide CcoelWHEeHus (aMMHbBI M aMHUHOKHUCIOTHL, Oenku). BpicokoMosekynspHbie
COeMHEHUS (CUHTETUYECKHEe M OMOJIOTHYEeCKH-aKTUBHbIE). MoHOMEp, MoJmMep, CTPYKTYpHOE 3BEHO.
[Tonumepu3zanus 3TUIEHA KaK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BAHUS.

I'eneTnyeckas CBsI3b MEXKy KJIIACCAMH OPTraHUYECKUX COECTMHEHUN

IIpakTHYeckue 3aHATHS

CBolicTBa OPraHu4YCCKuX COC,I[I/IHGHI/Iﬁ OTACIBbHBIX KJIAaCCOB (TpI/IBI/IaJ'IBHaH U MCXKIAYHapoaHasd
HOMCHKIJIaTypa, XUMHUYCCKUC CBOfICTBa, CIIOCOOBI HOJ'IyLIeHI/Iﬂ)Z MpEaACIbHBIC (aJ'IKaHBI u I_II/IKJ'IoaJ'IKaHBI),
HCIIPCACIIbHBIC (aJ'IKeHBI, AJIKMHBI U aJ'IKaI[I/IeHI)I) H apoOMaTHYCCKUEC YIJICBOAOPOAbI, CIIMPTHI U (bCHOJ'IBI,
Kap6OHOBI>I€ KHCJIOTBI u 3(1)I/IpBI, AJIbACT U IbI n KCTOHEI, AMHUHBI u AMHWHOKUCJIOTHI,
BBICOKOMOJICKYJIAPHBIC COCAUHCHUA. 3a,[[aHI/I${ Ha COCTaBJICHUC ypaBHCHI/Iﬁ XHUMHYCCKHUX peaKHI/Iﬁ C
Y4aCTUEM OPraHUYCCKUX BCIICCTB HA OCHOBAHHU UX COCTaBa U CTPOCHUA

CocraBinenue cxeM peakinuid (B TOM 4YHCIEe 1O TMPEAJIOKEHHBIM IEMOYKaM IpeBpalleHuil),
XapaKTEePU3YIOMINX XUMUYECKHE CBOWCTBA OPTaHMYECKUX COCTUHEHHI OTAEIhHBIX KIIACCOB, CIIOCOOBI
UX TIOJyYEHHMS] M Ha3BAaHUE OPraHMYECKUX COEJMHEHHM M0 TPHUBHAIBHOM WM MEXKIYHAPOJAHOU
CHUCTEMAaTUYECKOW HOMEHKIIAaType.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUil Ha CBOMCTBA OPraHMYECKHX

OK 02
OK 04
IIK 1.3
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COC,Z[I/IHGHI/Iﬁ OTACIBHBIX KJIaCCOB

JlabopaTopHasi pabora

JIaGopatopHas padota “IIpeBpaimieHuss OpraHMYeCKUX BEIIECTB IPU HArPEBaHUH'".
[Tony4yenue sTuiaeHa U U3y4eHHE €ro CBOMCTB. MoOJeIMpOBaHNE MOJIEKY)I U XMMUYECKUX ITPEBPALICHUI
Ha IIPUMeEpE dTaHa, STUJICHA, alleTUIICHA U JIp.

Tema 4.3.
Unentuduxanus
OpraHUYECKUX
BEIIECTB, HX
3HAUYCHUE U
MIPUMEHEHHE B
OBLITOBOH U
MPOU3BOJCTBEHHOMN
JIeSITeTLHOCTH
JeJloBeKa

OcHoBHOE Coa€cpiKaHue

Teopernueckoe o0yueHue

buooprannueckue coenuHenus. IIpumeHenne u Oumosnormueckass poJib yriaeBojaoB. OkucieHue
YIJI€BOJAOB — HCTOYHMK DSHEPruM HKUBBIX oOpraHu3moB. OOnacT NpUMEHEHUS aMHUHOKHCIIOT.
[IpeBpamenuss OenkoB nuIIM B opraHusme. buonornueckue ¢yHkuuu OenkoB. buonoruueckue
¢GbyHKIMM kUpoB. Posib oprannyeckoil XuMuu B pelieHuH npo0ieM MUiieBoi 0€301macHOCTH

Ponp opranmyeckoil XMMHHM B pEHICHWH TPOOJIEM SHEPreTHYECKOW OE30MacHOCTH, B Pa3BUTHH
MEIUIMHBI, CO3JaHIUH HOBBIX MaTEpHUaJIOB, HOBBIX UCTOYHHKOB SHEPTUM (JIbTEPHATUBHBIE HCTOYHUKU
sHepruu). OnacHOCTh BO3JCHCTBUS HA dKUBbIE OPraHU3MbI OPraHUYECKHUX BEIIECTB OTAEIbHBIX KIacCOB
(YyrneBoJopo/ipl, CHOUPTHI, (DEHOJNBI, XJIOPOPraHWYECKHE IMPOU3BOJAHBIC, aNbAETHABI U Jp.), CMBICI
MoKasaress MpeAesbHO TOMYCTUMOM KOHIEHTPALUU

JlaGopaTopHble 3aHATHS

JlaGopaTtopHas pabora: “Unentudukaiys opraHMuEeCKUX COSAMHEHUH OTIEIbHBIX KJIAaCCOB”
WNnentuduxarus opraHM4eCKUX COeIMHEHUN OTAEIbHBIX KIacCOB (Ha MpUMeEpe albJeru0B, Kpaxmara,
YKCYCHOM KHCJIOTHI, O€JIKOB W T.I.) C HCHOIb30BaHHEM UX (PHUIUKO-XUMHYECKUX CBOICTB U
XapaKTepHBIX Ka4yeCTBEHHBIX peakuui. Jlenmarypauus Oenka mpu HarpeBaHuu. LI[BeTHble peakuuu
0enkoB. BO3HMKHOBEHHE AHANUTHUYECKOTO CHTHANA C TOYKM 3PEHHsS] XUMHYECKHUX IPOIECCOB IMPHU
MPOTEKAHUH KaYECTBEHHOU PEeaKINH, MO3BOJISIIOIIEH HACHTU(PUIIMPOBATH MPEATOKEHHbBIE OpraHU4eCcKre
BellleCTBa

KonTpoabHnasn
pabGora 3

CrpykTypa 1 CBOMCTBA OPraHNYECKUX BELIECTB

OK 01
OK 02
OK 04
I1K1.3
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Pazpea 5.

KuHeTnueckue u TEPMOANMHAMHYECCKHUE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECCKUX peakunﬁ

CkopocTb OcHoBHOE colep:xaHue OK 01
XUMHYECKUX OK 02
pEaKIMi. I1K1.3
XHUMUYECKOE
paBHOBECHE
Teoperuyeckoe o0yueHue
CKOpOCTh peakIii, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (HDaKTOPOB: MPUPOJBI PEATHPYIONINX BEIIECTB,
KOHIICHTPAIIUM PEarupyroIIuX BEIIECTB, TEMIIEpaTypbl W IUIOMIAAN PEAKIIMOHHOW TOBEPXHOCTH.
TenoBbie 3¢ (HeKkThl XUMUYECKUX peakuil. DK30- U S3HAOTEPMUUECKHE, PEAKIIH.
O6patumocTh peaknuid. XUMHUYECKOE paBHOBECHE M €ro CMEIIEHWE TMOJ[ JIEHCTBHEM pPa3IuYHBIX
(hakTOpOB (KOHIICHTPAIUS PEAreHTOB WM MPOIYKTOB PEAKINH, JaBJICHUE, TEMIIepaTypa) sl CO3AaHMs
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMUYeCKUX npoueccoB. [Ipunnun Jle [Ilatense
IIpakTHYeckne 3aHATHSA OK 01
B OK 02
Pemenne mnpakTUKO-OpMEHTHPOBAHHBIX 3a/JaHUN Ha aHanu3 (PaKTOpOB, BIMSIOMIMX Ha H3MEHEHHE [IK1.3
CKOPOCTH XMMHYECKON peakiuu, B T.4. C MO3UIMNA SKOJOTUYECKH LIeJecO00pa3HOro MoBeAeHUs B ObITY
U TPYJOBOM JEATEILHOCTU B LIEISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAKOLIEH TPUPOJHOU CPEbL.
Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHU Ha TmpuMeHeHue npuHnuna Jle-IllaTtense s
HaX0XJCHHUS HaAIpaBJICHUS CMEIIECHUS paBHOBECHS XMMHUYECKOM peakuud M aHanu3 (akTopos,
BJIMSIFOIIMX HAa CMELIEHNE XUMUYECKOTO PAaBHOBECUS
Pa3pea 6. PacTBOpbI
Tema 6.1. OcHoOBHOE cojlep:KaHue OK 01
[TonsTue o OK 02
pacTBOpax Teopernyeckoe o0yuenue OK 07
IIK 1.3

PaCTBOpeHI/Ie KakK (I)I/IBI/IKO-XI/IMI/IHGCKI/Iﬁ mponecc. PaCTBopH. CnocoObl IIPUTOTOBJICHUSA PaCTBOPOB.
PaCTBOpI/IMOCTB. MaccoBass  J0Jd pacTBOPCHHOTO  BCIIICCTBA. CMBICTT  TIOKa3aTens MpeaACIIbHO
I[OHYCTHMOﬁ KOHICHTpPAIUN U €0 UCIIOJIB30BAHUC B OLICHKE AKOJIOTMYECKOM 0€30IaCHOCTH.
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[IpaBuna 5KOJOTUYECKH LEIECOO0pPA3HOTO MOBEACHHUS B OBITY M TPYIAOBOH NEATENBHOCTH B IEISIX
COXPAHEHUsS CBOEIO 3JI0POBbS M OKPYKAKOWIEH NPUPOJHONW CPEbl; OMMACHOCTh BO3AEHCTBUS HA KUBBIE
OpraHru3MbI OMIPECACIICHHBIX BCIICCTB.

Pemenne npakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JJaHUI HA PacTBOPBI, UCIIOJIb3YyEMbIE B OBITOBON U
MPOU3BOJACTBEHHOM JESITEILHOCTH YEIOBEKA

Tema 6.2. OcHoBHOe coep:kaHue OK 01
UccnenoBanue OK 02
CcBOIICTB pacTBOopoB |JIaGopaTopHbIe 3aHITHS OK 04
K 1.3
JlabopaTtopHast pabota «IIpurotoBiaeHue pacTBOPOBY.
[IpuroToBiieHue pacTBOPOB 3a/laHHON (MaccoBoi, %) KOHIIEHTpalUH (C MTPAKTUKO-OPUEHTUPOBAHHBIMU
BOTIPOCAMH) U OTIPEJIEIIEHIE CPEIbI BOJHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAepKaAHMeE (COMePKAHUE TPUKJIATHOTO MOXYJISA)
Pasnea 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM JeATEILHOCTH YeI0BeKa OK 01
OK 02
Xumusi B ObITY I |OcHOBHOE co/lepKanue OK 04
IPOU3BOACTBCHHON
P OK 07
NeSITeIbHOCTH Teopernyeckoe o0yuenmne K 1.3
YenoBeKa :

Hosgeilimre 10CTHXKEHNST XUMUYECKOW HAYKH U XUMUYECKOM TexHonoruu. Poib xumuu B obecrieueHuu
9KOJIOTMYECKOM, SJHEPreTHYeCKOM 1 MUIIEBOI 6e30macHOCTH, pa3BUTUU MeauliuHbl. [IpaBuia noucka u
aHaJlM3a XUMHYECKOM HH(pOpMAIMK W3 pa3IMYHbIX HCTOYHUKOB (Hay4yHas U ydeOHO-Hay4dHas
IuTeparypa, CpeAcTBa MaccoBoil unopmarmu, cetb IuTepHer)

IlpakTHYeckue 3aHATHSA

ITouck m aHanmu3 KeMcoB O MNPUMCHCHHUU XHMHWUYCCKHX BCIICCTB U TEXHOJIOTHH C y4ueToOM 6yz[ymel71
HpO(i)eCCHOHaHLHOﬁ JACATCIIBHOCTH 10 TEMaM: BaKHEHIIINE CTPOUTCIIBHBIC MaTCpHaJlbl,
KOHCTPYKIHMOHHBIC MaT€pualibl, KpacKHu, CTCKJIO, KCpPaAMHKA, MaTCpuaJibl I SJIICKTPOHUKH,
HaHOMAaTCpHuajibl, TCKCTUJIIBHBIC BOJIOKHA, HWCTOYHHUKU OSHCPIruH, OPraHUYCCKUC W MHUHCPAJIBHBIC
y,Z[O6peHI/I$[, JICKApCTBCHHBIC BCIICCTBA, OBITOBAsT XUMHSL.

3aIJ_[I/ITaZ Hpe,Z[CTaBJ'IeHI/Ie PE3YJIbTAaTOB PCHICHUA KEHCOB B (I)OpMe MHUHH-J0KIIaga € Hpel’»eHTaHHefI
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HpOMe)KyTO'lHaﬂ arrecranmd 1Mo JMCIMIIJInHE (33‘{eT)

Bcero

69
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3. YCJOBUS PEAJU3ALIMM TPOTPAMMBI OBLIIEOBPA3OBATEJILHOM
JTUCHUATIIAHBI

3.1. TpeOoBaHUsA K MUHMMAJIbHOMY MAaTEPHAJIbHO-TEXHUYECKOMY
oldecneyeHHIo

Jlns peanMzalud MPOTPAMMBbl  TUCHUIUIMHBI JTOJDKHBI OBITH TIPEAYyCMOTPEHBI
CIIEIyIOIINE CHEeUaNbHbIE MOMENICHUS: Y4eOHbI KaOMHET XUMHHM /WA y4eOHOMU
XUMUYECKON Ta00paTopuHu.

OGopynoBanue y4eOHOro kaOuHera (HArJIsiAHbIe TOCOOUA): HAOOPHI
IIAPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIM KpPUCTAUIMYECKUX  PELIETOK,
KOJUICKIIUM MPOCTHIX M CJIOXKHBIX BEIIECTB H/WIM KOJUICKIIUU MOJTUMEPOB; KOJUICKIUS
TOPHBIX TOPOJ U MHUHEpasioB, Tabnuiia Menzeneena, yueOHble (QUIbMBI, ITUGPOBHIE
o0Opa3oBaTebHbIE PECYPCHI.

TexHuyeckue cpeacTBa O0y4YeHHs: KOMIBIOTEp C  YCTpOWCTBaAMHU
BOCIIPOM3BEJCHUSI  3ByKa, TPUHTEP, MYJIbTUMEAHA-TIPOCKTOP C  DKPaHOM,
MYJIBTUMEIUNHAS TOCKA, YKa3Ka-TPe3eHTEP Il IPE3CHTAIIHI.

Oob6opynoBanue jgadopaTopuu M pado4YUX MeCT JaOOPATOPUM: MEH3YPKH,
MUTIETKU-KAMEIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, MPEIMETHBIC U TOKPOBHBIC
CTeKJIa, MJIAHIIETHI JJI KalelbHbIX peakiui, GuibTpoBadbHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TMPOOHMPKH, pe3UHOBBIE TMpOOKH, ¢GoHApUKH, HAOOpP PpPEaKTHBOB,
CTEKJISTHHBIE TMaJlOYKH, INTATUBBI ISl MPOOMPOK; MEpHbIE UWIMHAPHLI, BOPOHKHU
CTEKJISTHHbIC, BOPOHKM JAeiUTeNbHbIe IuiauHapuueckue (50-100 mi), crynku ¢
nectukoM, (apdopoBble dYaIIKK, MHHIETH, (UIBTPHI OyMaXkHble, BaTa, MapJs,
4acoBbI€ CTEKJIA, DJICKTPOIUIUTKU, JTAa0OpaTOpHBIE INTATHUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TIPUOOp I TONYYEHHUs Ta30B (WM MpoOHMpKa ¢ Ta300TBOJAHOM TPYyOKOii),
JepKaTean JUisi MPOOUPOK, CKISTHKHU JIJISi XpaHEHHUS] PEaKTUBOB, Pa3aTOYHBIE JOTKH;
xumudeckue crakadbl (50, 100 u 200 mi); mmarenu; NMUHUETHI, TUTCIbHBIC HIUIIIBI;
CEKyH0MepHI (TaliMephl), MepHbIe podupku (Ha 1020 mur) u mepHBIe KOTOBI (25, 50,
100 u 200 mu), BoastHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHBIE MaJOYKH; KOHMYECKHE
k01061 7151 TUTpoBanus (50 u 100 mit); UHAUKATOPHBIC TIOJOCKHU IJIsl onpenenenus pH
U CTaHJAapTHAsI MHJIUKATOPHAS LIKAJla; YHUBEPCAJIbHbIA UHANKATOP; nuneTku Ha 1, 10,
50 mn (unmu mosatopsl Ha 1, 5 u 10 M), OropeTku Il TUTPOBAHMS, MEIUIIMHCKUE
mmpuibl Ha 100—150 ™1, maGopaTopHble /WM aHAJTUTHYECKUE Bechl, pH-MeTpsi,
CYIIMIBHBINA KA, U JIp. TabopaTopHOe 000pyAOBaHHE.

3.2. UudopmannonHoe odecrieyeHne peaju3auuu NporpaMmmMbl

1. Jns peamusamuu mporpaMmbl OMOIMOTEUHBINH (OHA 00pa3oBaTEIHHOU
OpraHu3alMy JOJKEH MMETh IeYaTHbIE W/WIKM SJIEKTPOHHbIE 00pa3oBaTelIbHbIE U
MHQOpPMAIIMOHHBIE  PECYpChl,  PEKOMEHJOBaHHbIE  JJi1  KCIOJb30BaHUA B
o0pa3zoBaTeIbHOM Mpoliecce, HE CTapiie 5 JeT ¢ MOMEHTA U3aHus.
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2. PexoMmeHnayeMbie Me4YaTHbIC U3JIaHUs MO peanu3aiuu o0ieoopa3oBaTesbHOM
JTUCITUIUTHHBI TIPEJCTABICHBl B METOJUYECKUX PEKOMEHAAIMAX TI0 OpraHU3aIluu
o0y4eHusl.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOW IUCIUATLIVHBI

KOHTpOJIB N OLCHKa pPE3yJIbTATOB O6y‘leHI/IH OCYHICCTBIIACTCA MPCIIoaaBaTCICM

B TMpOIECCEe TMPOBEICHUS NPAKTUUECKUX 3aHATHA U Ja0OpaTOpHBIX padoT,
TECTUPOBAHUSI, & TAKXKE BBIMOJHEHUS OOYYAIOUIUMUCS HWHIAMBUAYAIBHBIX 3aJaHUM,
OPOEKTOB, HccleqoBaHu. Pe3ynbTaThl 00yueHUs ONpenesnsiioT, 4To oOydaroliuecs
JNOJDKHBI  3HATh, IOHUMATh M JIEMOHCTPUPOBATh IO 3aBEPUICHUM U3YUYCHHUS
JTUCIIUTUIUHBI.

s hopMupoBaHUs, KOHTPOJS U OLEHKU PE3yJbTaTOB OCBOCHHUS Y4YEOHOM
JTUCLUIUIMHBI UCIIOJB3YETCd CHCTEMA OILEHOYHBIX MEPONPHUATHH, MPEIACTaBIISIONIASL
co00l KOMIUIEKC Y4eOHBIX MEPOMPUATUH, COTJIACOBAHHBIX C pe3ybTaTaMH OO0y4YCHUS
u chopmymupoBanueix ¢ yderoM DI'OC COO (mpenMeTHbIE pe3yibTaThl IO

muciuiuinae) u @IrOC CIIO.

THnbl OLIEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pe3yabrar 00yyeHus .
MeponpusTHI
| | OcHoBHOE conep:kaHue
1 dopmynunpoBaTb
Paspgen 1. OcHOBbI
6a30Bble NOHATUA U
CTPOEHMUA BeLLecTBa
3aKOHbI XMMUK
1.1 [ OK 01 CtpoeHue aToMOB CocraBnars xumudeckue |1. Tect «CtpoeHue aToMoB

XUMHWYCCKUX JJIEMCHTOB Q)OpMYHBI COGI[HHGHPIIZ B XUMHUYCCKUX 3JIEMCHTOB U

Y IPUPOJIa XUMHYECKOHN
CBSI3U

COOTBCTCTBHH CO
CTCIICHBIO OKHMCJICHUA
XHUMHNYCCKHX 3JICMCHTOB,
HCXO0Od U3 BAJICHTHOCTHU U
QJICKTPOOTPULIATCIIbHOCTHU

MIPUPOJIAa XUMHYECKOUN CBSZH».

2. 3amayu Ha COCTABJIEHHE
XUMHYECKUX POpMYI
JBYXaTOMHBIX COCAMHEHUN
(oKcuaoB, Cynb(pHUI0B, THIPHUIOB
U T.IL.).

3. 3amanus Ha MCIIOJb30BaHHUE
XHUMHYECKOH CUMBOJIMKU B
Ha3BaHUM COEAUHEHUM IO
HOMEHKJIAType MEKyHApOAHOTO
CO03a TEOPETUYECKON U
MPUKIATHON XUMUHU U
TPUBUAIBHBIX HA3BaHHUN JUIS
COCTaBJICHUS XMMHYECKHX
dbopMyn AByXaTOMHBIX
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OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

coeMHEeHUH (OKCHJIOB,
Cynb(UIOB, THAPUIOB U T.I1.) U
JpYrux HEOPraHUYECKUX
COCIMHECHUH OT/ACIIPHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuonnueckuii 3aKOH U
tabmuna J[.U.
MenneneeBa

XapakTepu3oBaTh
XUMHNYECKHE 3JICMCHTHI B
COOTBCTCTBHUH C UX
MI0JIOKEHHUEM B
NIEPUOIUYECKON CHCTEME
XUMHNYECKHUX IJIEMCHTOB
J.W. Mennaeneena

1. Tect «MeTannuueckue /
HEMETAJUNIMYCCKHE CBOMCTBA,
ANEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMUYECKUX DJIEMCHTOB B
COOTBETCTBHE C X IEKTPOHHBIM
CTPOCHHEM H TTOJIOKEHUEM B
MIEPUOIUYECKON CHCTEME
XHMHUYECKUX djiemenToB J[. 1.
MeHeneeBay.

2. IIpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBS3H MEXKTY
CTPOCHHEM aTOMOB XUMUYECKHUX
AJIEMEHTOB U TIEPHOINICCKUM
W3MCHCHUEM CBOMCTB
XUMHYECKHX JJICMECHTOB U UX
COCJIMHEHUI B COOTBETCTBUU C
nojoxxenueM Ileproanueckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJIaHUS Ha
XapaKTEPHU3aAUI0 XUMHUCCKHX
3JIEMEHTOB: «MeTamindeckue /
HEMETaJUIMYEeCKHUE CBOMCTBA,
AJIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K 3JICKTPOHY
XHMHUYECKHUX DJICMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOECHHEM U TMOJIOKEHUEM B
MEPUOAUYECKON CUCTEME
XHMHUYECKHUX DJICMEHTOB

JI.. MenneneeBay

Paznen 2. Xumnueckue
peakuuu

XapaKkTepu3oBaTh THIIbI
XHUMHYECKHX peaKkuui

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHUYeCKHe peakuun»
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTH
2.1 |OK 01 |Tunsl XuMHYECKUX CocraBiaTh peakuuu 1. 3amaun Ha cocTaBiieHUE
OK 04 |peakuuit COCIMHEHUS, PA3JIOKEHUS, | yPABHEHUHN PEaKIUA:
oOMeHa, 3aMelleHus, — COeMHEHUS, 3aMeIICHUS,
OKHUCITUTEIHHO- pas3iokeHus, o0OMeHa;
BOCCTAHOBUTEIIbHBIC — OKHCJIUTENBHO-
peaxkuuu BOCCTAHOBHTEIIBHBIX PEAKIIHIA C
UCTIOJIb30BAHUEM METO/Ia
AJIEKTPOHHOTO OanaHca.
2. 3amaun Ha pacyeT MacChl
BElIECTBa WM 00bEMaA
ra30B [0 U3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIH 00BEMY
OJTHOTO U3 YYaCTBYIOIIUX B
peaKnuu BELECTB; PaCUEThI
Macchl (00BEMa, KoTMIecTBa
BEIIIECTBA) MPOJTYKTOB PEAKIIHH,
€CITM OJTHO U3 BEIIECTB NMEET
IPUMECH
2.2 DIIEKTPOJIUTHYECKAS CocTaBiATh ypaBHEHUS 1. 3amanus Ha cocTaBlIeHUE
JMICCOLIMAIMS M HOHHBIM |XUMHYECKUX PEeaKInU MOJIEKYJIIPHBIX 1 HOHHBIX
oOMeH HOHHOTO OOMEHa ¢ PEeaKIHii C y9acTHEM KUCTIOT,
y4acTUEM OCHOBaHUH U COJIEH,
HEOPraHMYECKUX BEIIECTB |YCTAaHOBJIEHHWE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JJaboparopnas padota "Tursl
XUMHYECKUX peakiui'
3 Pa3znen 3. Crpoenne u |HcciaenoBarhb crpoenne u|KonrpoasHas padora

CBOMCTBA
HEOpPraHu4eCcKHX
BellIeCTB

CBOMCTBA
HEOPraHu4ecKHuX
BeIleCTB

«CBOHCTBa HEOPraHMYECKHUX
BeLIEeCTB»
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpHuATHH

3.1

OK 01
K 1.3

Knaccudukanmus,
HOMEHKJIaTypa U
CTpOEHHE
HCOPraHNM4CCKUX
BEILIECTB

Knaccupunuposatsb
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHUEM

1. Tect «Homenkiatypa u
HA3BAHHME HEOPTAaHMYECKUX
BEILIECTB UCXO/I U3 UX
XUMHUYECKOH (OPMYJIIBI UITH
COCTaBJIEHUE XUMUYECKOU
(bopMysIbl UCXOS U3 Ha3BaHUSA
BEILIECTBA [0 MEXIYHAPOJIHOU
WM TPUBHUAIBHOU
HOMEHKJIaType».

2. 3amaun Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHUUECKOTO
3lIeMEeHTa (COeMHEHNs) B
MoJIeKyJie (CMecH).

3. IIpakTrueckue 3agaHus Mo
KJaccu(ukanuy, HOMEHKIaType 1
XUMUYECKUM (popMyiam
HEOPraHUYECKHUX BEIIECTB
Pa3TUYHBIX KIIACCOB.

4. IIpakTyeckue 3a1laHusl Ha
OIpeaeIeHNEe XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BU/Ia XMMHUYECKOM
CBS3M U TUIA KPUCTAJUTUYECKOM
pelIeTKH

3.2

OK 01
OK 02
IIK 1.3

DU3HKO-XUMUYECKUE
CBOMCTBA
HEOPraHMYECKHX
BEIIECTB

YcranaBiauBaTh
3aBUCUMOCTD (DU3UKO-
XHMHUYECKHUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUS aTOMOB 1
MOJIEKYII, a TaKXXe TUIIa
KPUCTaJUTMYECKOM
PEIICTKH

1. Tect «OcobeHHOCTH
XHMHUYECKUX CBOMCTB OKCHJIOB,
KHCIIOT, OCHOBaHMM, aM(POTEPHBIX
TUIPOKCHUIOB U COJICH».

2. 3ajgaHus Ha COCTaBJIICHHUE
YpaBHEHUN XUMHUYECKUX PEaKIui
C y4acTHUeM IMPOCTHIX U CIIOKHBIX
HEOPraHUYECKHX BEIIECTB:
OKCHJIOB METAJJIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYeCKUX KHUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIeH, XapaKTePU3YIOLIUX UX
CBOMCTBA ¥ CITOCOOBI MOTyUYESHHUSI.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKUE 3aJIaHUs Ha
CBOMCTBA U MOJIYYEHUE

28




Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
HEOPraHMYECKUX BEILECTB
3.3 |OK 01 |WnenTuduxanms Uccnenosath 1. [IpakTKO-OpHUEHTHPOBAHHbIE
OK 02 |HeopraHMuYecKUX KAUECTBEHHBIC PEAKIIMM  |33J1aHU 110 COCTABJICHUIO
OK 04 |[BemiectB HEOPraHNYECKHUX BEUIECTB |XMMHUYECKUX PEAKIUI C y4aCTUEM
HEOPraHUYECKUX BEILECTB,
UCIOJIb3YEMBIX JUISl UX
UIACHTU(DHUKAIIH.
2.JIaboparopnas padoTa:
“Unentuduxarus
HEOPraHUYECKHUX BEIECTB”

4 Pa3nen 4. Crpoenne u |UccaenoBath crpoenne u|KonTposbHas pabora
CBOIICTBA cBoiicTBa oprannueckux («CTpoeHune u cBoiicTBa
OpPraHu4ecKux BellecTB OPraHU4YecKHuX BellecTB
BellecTB

4.1 | OK 01 Knaccudukanms, Knaccudumuponats 1. 3amaHus Ha cOCTaBJIEHUE
K 1.3 |cTpoeHme u OPraHNYEeCKHE BEIIECTBA B |HA3BAHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COEIMHEHUH MO0 TPUBHAIBLHOM UITN
OpraHMYECKUX BEIIECTB |CTPOECHUEM MeXTyHapOHON
CHCTEMaTUYECKON HOMEHKIIAType.
2. 3agaHusa Ha COCTaBJIEHUE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYyIT
OpraHUYECKUX BEIECTB
OT/IEJbHBIX KJIACCOB.
3. 3aauun Ha onpeeIeHue
npocTeumen GopmMyIibl
OpraHNYeCKON MOJIEKYJIbI, UCXOI
U3 JIEMEHTHOTO cocTaBa (B %)
4.2 | OK 01 CBolicTBa OpraHUYeCKUX | Y CTaHABJIMBATh 1. 3agaHus Ha cCOCTaBJIECHUE
OK 02 |coenuneHwuit 3aBUCUMOCTD (DU3UKO- YpaBHEHUN XUMUYECKUX PEaKIUi
OK 04 XUMUYECKUX CBOMCTB C y4aCTUEM OPraHUYECKHUX
K 1.3 OpPraHMYECKUX BEILECTB OT [BEIIECTB HA OCHOBAHUU MX

CTPOCHHA MOJICKYIJI

COCTaBa U CTPOCHHSL.
2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIIUH,
WUTIOCTPUPYIOIIUX XUMHUYECKUE
CBOMCTBA C yUETOM MEXaHU3MOB
IIPOTEKAHUS JAHHBIX PEaKUN U
TE€HETHUYECKOH CBS3H
OpraHMYECKUX BEIIECTB Pa3HbIX
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MeponpusTHI
KJIACCOB.
3. PacuerHble 3a1auu 1o
YPaBHEHUSAM peakluil C ydacTUEM
OpraHUYECKUX BEILECTB.
4. JIaboparopnas padota
“IIpeBpalieHust OpraHuYeCKUX
BELIECTB IpU HarpeBaHuu"
4.3 | OK 01 WNnentuduxanms HccnenoBath 1.IIpakTHKO-OpUEHTHPOBAHHBIE
OK 02 |opranMueckux BEIECTB, |KAYECTBEHHBIC PEAKIIMK  [3aJaHMsI 10 COCTABICHHUIO
OK 04 |ux 3HaueHue u OPraHNYeCKHUX XUMHUYECKUX PEAKIUI C y4aCTHEM
[1K1.3 |mpumMeHeHHe B OBITOBOH |COCTMHEHHN OTACTBHBIX  (OPraHMYECKUX BEMIECTB, B T.4.
1 IPOU3BOJICTBEHHOU KJIaCCOB MCIOJIb3YEMBIX JUISl UX
JEeSATEIbHOCTH YEJIOBEKA uaeHTU(GUKaIK B OBITY U
MPOMBIIIJIEHHOCTH.
2.JIaboparopnas padoTa:
“Unentudukanuisi OpraHnyecKux
COEQUHEHNN OTAEIBHBIX KJIaCCOB™’
5 Pa3nen S. XapakTepu3oBaTh
Kunernuyeckue u BJIMSIHUE Pa3JIUYHBIX
TepMoaMHaAMHUYeckne |(paKkTopoB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUSA XMMHYECKHUX peaKkuui
XUMHYECKHX PeaKIui
5 | OKO1 CKopoCTh XMMUUYECKUX |XapaKTepu3oBaTh [IpakTUKO-OpHUEHTHUPOBAHHBIE
OK 02 peakuuii. XuMHU4YECKOE |BJIMSIHUE KOHIIEHTPALUK  |TEOPETHUYECKUE 3aJJaHUs Ha
IIK 1.3 |paBHOBecue pearupyouux BeIecTB U [aHanu3 (pakTopoB, BAUSIOMINX Ha
TEMIIEPATYPBI HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUYECKON
XMMHMYECKHUX PEaKIUH peakuuu. IIpakTuko-
XapakTepu3oBaTh OPHUEHTUPOBAHHBIE 3a/laHUS Ha
BIIUSIHUE U3MEHEHUS IpUMeHEeHHe npuHuumna Jle-
KOHLIeHTpauuu Bemects, |Illarense s HaxoxneHus
peaxkuuu cpeasl U HaIpPAaBJICHUS CMEILECHHUS
TEMIIEpPATyphl Ha PaBHOBECHSI XUMUYECKON PEAKIINU
CMeIlleHHE XUMUYECKOTO |1 aHalu3 (GaKkTOPOB, BIUSIOLINX
paBHOBECHS Ha CMEIEHNE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatbh HCTHHHBIE

Pa3nes 6. PacTBopsl

PacTBOPBHI € 321aHHBIMH
XapaKTepUCTHKAMHU
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | PesyabTar 00yueHust .
MepOonpusITHI
6.1 | OK 01 [TonsiTue o pactBopax  (Pa3nuuarh UCTHUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE
OK 02 pacTBOpHI pacTBOPOB.
K 1.3 2. [IpakTuKO-OpHUEHTUPOBAHHbIE
pacueTHbI€ 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOU U
IIPOU3BOJICTBEHHOM JE€SITEILHOCTH
YyeJloBeKa
6.2 | OK 01 Uccnenosanue croiicts |MccnenoBats pusuko- JlaGoparopnas padota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBneHue pacTBOPOB”
K 1.3 UCTUHHBIX PaCTBOPOB

Il | IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COJlep:KaHMe (coaep:KaHue MPUKIATHOTO0 MOLYJIS)

7 Paznea 7. OuenuBaTth nocjeacTBusi|3amura Keiica (¢ yuerom
Xumusi B ObITY U OBITOBOI U Oyayureii npogeccuoHaIbHON
NPOU3BOJCTBEHHOM NPOU3BOCTBEHHOM AesITeJIbHOCTH)
AeATeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJioBeKa ¢ MO3uI Uit

IKOJIOTHYEeCKOM
0e301acHOCTH

OK 01
OK 02
OK 04
OK 07
IIK 1.3

XuMus B OBITY H
MIPOU3BOICTBEHHOMN
NeSITEIIbHOCTH YeJIOBEKa

O11eHUBAaTh ITOCIIEICTBHS
OBITOBOH U
MIPOU3BOICTBEHHOM
JeITEIBHOCTH YeJIoBeKa ¢
MO3UIIMH DKOJOTHUECKON
0e30I1aCHOCTH

Keiic (¢ yuerom Oymymieit
podeCCUOHATBHOU
JESATETLHOCTH)

Bo3MokHBIE TEMBI KEHCOB:

1. IloTennenue KuMara u
BBICBOOOKIEHUE Ia30BBIX
THUIPATOB CO JHA OKeaHa.

2. byaymue marepuansl s aBua-
, MaIlIMHO- U TPUOOPOCTPOCHUSI.
3. HoBble MaTepuans! 1iis
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pPacCTUTENbHBIX TPENapaToB
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