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[Tpu pazpaboTke paboueil mporpaMMbl AUCUUIUIMHBI B OCHOBY ITOJIOKEHBI:

1.®0I'0C CIIO no cnenuansHocTr 35.0.16 DKcrutyaTanust 1 peMOHT CeNTbCKOXO03SHCTBEHHON

TEXHUKHU U 000PYIOBaHUS , YTBEPKICHHBIH MpuKa3oM MUHHCTEPCTBOM 00pa30BaHuUs U HAYKU
P® No 235 ot 14.04.2022 1.

2.YueOHsIii man crenuaabHocTd 35.0.16 DkcmutyaTaius u peMOHT CelIbCKOX035HCTBEHHON
TEXHUKU U 000PYIOBaHUSA , OJOOPEHHBIN YUEHBIM COBETOM A30B0-UepHOMOPCKOTO
umwkenepHoro uHcTuTyTa ®I'BOY BO JloHCcKoi ['AY «29» depansa 2024 . [Tpotokoi Ne7.

3. Ilpuka3z Munnpocsemienus Poccuun ot 03.07.2024 N 464 «O BHeceHUU U3MEHEHUH B
denepanbHbIE TOCyIapCTBEHHBIE 00pa30BaTEIbHBIC CTAHAAPTHI CPETHETO MPO(HECCHOHATEHOTO
00pazoBaHU.

PaGouas mporpamma AMCHMILTUHBI PACCMOTPEHA U PEKOMEHIOBaHa K MCIOJIb30BAHUIO B
y4eOHOM Tpolecce Ha 3aceJaHMd  METOJUYECKOTO  coBeTa  (paKkynbpTeTa CpPEIHETro
npodeccuoHansHOro oopazoBanus «27» aBrycra 2024 r. [Tpotoxomn Ne 1.

[Ipencenarens Mmeroguueckoro cosera: Kpommsenkas I.E.

Pazpabotunk: npenonasarens | kareropun Maiibopoaa C.1O.
npenonaasarens | xkareropun Kynemosa JLA.
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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJBHOM JUCHUILJIAHBI

1.1 MecTo AuCHUILINHBI B CTPYKTYype oOpa3oBarebHoH nporpammsl CITIO

OO0imeoOpa3oBaTelibHass ~ JUCHUIUIMHA  «XHMHS»  SABISETCS  00sA3aTEIbHOM  YacThiO
0011e00pa3oBaTeIbHOTO LKKIA 00pa3zoBaTelbHON mporpaMmel B cooTBeTcTBUH ¢ PI'OC mo
crenpanbHocTH  35.0.16 «DKcrutyataniusi W PEMOHT  CEIbCKOXO3SMCTBEHHOM TEXHUKH U
000py10BaHUS

1.2. Heau U miiaHupyemMblie pe3yabTAaThl 0CBOCHUS IMCIUILINHBI:

1.2.1 lesas o0meodpa3oBaTeIbHOM IUCHUTITIHHBI

DopMHUpOBaHUE Y CTYACHTOB MPEACTABICHUS O XUMHUYECKON COCTABIIAIONIEH €CTECTBEHHO-
HAYYHOH KapTHUHBI MHpa KaK OCHOBBI MPUHATHS PEIICHUH B )KU3HEHHBIX U MPOU3BOJCTBEHHBIX
CHUTYaIUsIX, OTBETCTBEHHOT'O ITIOBEJCHHUS B IPUPOIHON Cpejie.



1.2.2 IlnanupyemMpble pe3yabTaThl 0CBOeHHsI YueOHOH qucumInHbI B cooTBeTcTBHU ¢ ®T'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue AUCHUIUIMHA uMeeT npu popmupoBanuu OK

Kon n IInanupyemMbie pe3yJabTaThl OCBOCHHS JHCHUILIHHBI

HAHMEHOBaHHUe

¢popmupyembIX Oo61mme I[ncumumnapﬂblel

KOMIIeTEeHIM

OK 01. B yacT Tpy10BOro BOCIIUTAHUS: - BJAJCThb CHCTEMOM XHMHUYECKUX 3HAHMM, KOTOpas BKIIIOYAET:

Bribupatp - TOTOBHOCTb K TpYyly, OCO3HaHHE LIEHHOCTH | OCHOBOIIOJIATAIOUINE NOHIATUS (XUMUYECKUHN JIEMEHT, aTOM, JIEKTPOHHAs

Croco0bl MacTepcTBa, TPYA0I00UE; oboiouka artoma, S-, p-, O-3NMEKTPOHHBIE OPOHMTATM AaTOMOB, HOH,

pelieHus 3a1a4y - TOTOBHOCTb K  AaKTHMBHOH  JEATEIbHOCTH | MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULATENILHOCTD, CTEIIEHb OKHUCIIEHUS,

npodecCHOHATbH | TEXHOJIOIMYECKON M COLMAJIbHON HANPaBIE€HHOCTH, | XMMUYECKas CBS3b, MOJIb, MOJIIpDHAs Macca, MOJISIPHBIM 00beM,

Oif ICATENBHOCTH | CIIOCOOHOCTh WHUIMHMPOBATh, IUIAHUPOBATh W | YIJIEPOIHBIN CKeNeT, (YHKIMOHAIbHAs TPYIIa, paguKal, H30Mepus,

IIPUMEHUTEIBHO | CAMOCTOSTENIBHO BBINOIHATH TAKYIO JEATEIBHOCTD; | M30MEPbI, TOMOJOTUYECKUH psill, TOMOJIOTH, YTIE€BOAOPOAbI, KUCIOPOA- U

K pa3jMyuHbIM - UHTEpEC K pa3IMYHbIM chepaMm | a3oTcopepKallu€ COEJUHEHHs,, OHOJIOTMYECKH AaKTHUBHBIE BELIECTBA

KOHTEKCTaM poecCHOHALHOMN 1eATEeIbHOCTH, (yriaeBojpsl, >KHUpbI, O€IKH), MOHOMEp, HOJUMEp, CTPYKTYpPHOE 3BEHO,
OBiajgeHne  yHMBepCAJbHBIMHU Y4eOHBIMH | BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS, KPUCTAUINYECKash pELIETKA, THIIbI
NMO3HABATEJIbHbIMHU JAelCTBUAMM: XMMUYECKUX  peakuuid  (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC, HK30-U
a) 0azoBble JIOTHYECKHUe AelicTBHS: SHIOTEPMUYECKUE, PEaKIUU MOHHOTrO OOMEHa), pacTBOP, 3JIEKTPOJUTHL,
- CaMOCTOSITENIBHO (dbopMyIMpOoBaThH U | HEDJIEKTPOJIUTBI,  DJEKTPOJIUTHYECKAS  JUCCOLMALNSA,  OKHCIUTEID,
aKTyalu3upoBaTh MpoOJIEeMy, paccMaTpUBaTh €€ | BOCCTAHOBUTENb, CKOPOCTh  XUMHUYECKOH  peakluu, XUMHUYECKOe
BCECTOPOHHE; paBHOBECHE), TEOPUHM U 3aKOHBI (TEOpUs XHMHUYECKOTO CTPOCHUs

- YCTaHaBHHBaTL C)THCCTBGH}Hﬂﬁ HpH3HaK NI
OCHOBaHUSl JUIsl CpaBHEHHUA, KiIacCU(UKAIUU H
0000IIICHHS;

- ONpeneNsiTh IeTu JeATeIbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX OJOCTHUKCHUS,
- BBISBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHTh KOPPEKTUBHI B IEATEIHHOCTh, OIICHHBATH
COOTBETCTBHE PE3yJbTaTOB IIEJIsIM, OIICHUBATH
PUCKHU TIOCIEACTBHIA NESTENbHOCTH,

3aJaBaThb

opranuueckux BemecTB A.M. BytiepoBa, Teopusi 3JI€KTPOIUTHYECKON
auccoumanuu, nepuonunueckuid 3akoH .M.  MenneneeBa, 3akoH
COXpaHEHUsI MAacChl), 3aKOHOMEPHOCTH, CHMBOJWYECKUM S3BIK XUMHH,
dakTonoruueckue CBEACHHS O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U
0e30macHOM  HMCIOJIb30BAaHUM  BAKHEWMIIUX  HEOPTraHWYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JEATEILHOCTH YEeTIOBEKA,;
- YMETh BBIBJISITh XapaKTEpHbIC MPU3HAKKM M B3aUMOCBSI3b HM3YYEHHBIX
MOHSATUN, TMPUMEHATh COOTBETCTBYIOIIME TOHSATUS TPU ONKUCAHUU
CTPOEHUS M CBOMCTB HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB U UX
MIPEBPAIICHHI; BBISBIIATh B3AMMOCBSI3b XMMUYECKUX 3HAHUI C TOHATUSMHU




- pa3BUBaTh KPEATUBHOE MBIIIUICHHE TPHU PEUICHUN
KU3HEHHBIX TIPOOIIeM

0) 6a30BbIe HCCIEA0BATEIbCKHE IEHCTBHUS:

- BJIAJICTh HaBBIKAMU Y4eOHO-HCCIIEOBATEIBCKOM 1
MMPOCKTHOM JESITEIIbHOCTH, HABBIKAMH pa3pelieHUs
pooem;

- BBIIBJISATH NPHUYUHHO-CJICICTBEHHBIC CBS3H U
aKTyaJIM3UpOBATh 3a/layy, BBIJIBUTATh THUIIOTE3Y €€
perieHwus, HaXOJHTh apryMEHThI IS
JTOKa3aTelibCcTBa CBOMX YTBEPXKICHHM, 3a7aBaTh
rapameTpbl U KpUTEPUU PEILICHNUS,

- aHAIM3UPOBATH IMOJYYCHHBIE B XOJI€ PEIICHUS
3alaydl Pe3yNbTaThl, KPUTHUUYECKH OICHUBATh HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATH W3MEHEHHE B
HOBBIX YCIIOBHUSX;

- YMETh NEPEHOCUTh 3HAHUSI B TMO3HABATEIBHYIO U
MIPAKTUYECKYIO0 00JIaCTH KUZHEIEATEIIbHOCTH;

- YMGTB I/IHTerI/IPOBaTI) 3HAHUA nu3 paSHLIX
MpeAMETHBIX 00JIaCTeH;
- BBIBUTATh HOBBIE  HIEH, npeiaraTh

OPHUIMHAJIBHBIC IMTOAXOJAbI U PCIICHU .

U TIPEJICTABJICHUSAMU JPYTUX €CTECTBEHHOHAYUYHBIX NPEJAMETOB;

- yYMETb HCHOJb30BaTh HAWMEHOBAHUS XHUMHUYECKUX COCIUHEHUU
MEXIYHApOJHOIO COK03a TEOPEeTUYECKOW U MPUKIAJAHON XUMUU U
TPUBHUAJIbHBIE HA3BaHMSI BAXKHEWILIMX BEHIECTB (ITUJICH, alleTUJIEH,
rIuuepuH, Gpenon, GgopmManbaerusl, yKCycHas KHCIIOTa, TIHIMH, YTapHbIA
ra3, yrjeKuclbld ra3, aMMHaK, TallleHas HU3BECTb, HEraiieHasi U3BECTb,
NUThEBAsE COJAa M JPYTUX), COCTABIATH (HOPMYJIbI HEOPraHWYECKUX U
OpPTaHWYECKUX BEIECTB, YPABHEHUS XUMUYCCKUX PEAKIUN, OOBSICHATH MX
CMBICT; TOATBEPXKAATh XapaKTepHble XHWMHUYECKHE CBOMCTBA BEIECTB
COOTBETCTBYIOIIMMHU  DKCIIEPUMEHTAMH M  3alUCAMH  ypaBHECHHI
XUMHUYECKUX PEaKIIHii;

- YMETh YCTaHABIUBATH MPUHAJJIC)KHOCTh M3YYEHHBIX HEOPTaHUUECKUX U

OpraHMYECKHUX BEUIECTB K ONpEAEICHHBIM KJlaccaM M TIpylIaMm
COCIMHEHUM, XapakTEpU30BaTb HUX COCTaB M BAKHEWINNE CBOMCTBA;
ONpeneNniaTh BHJbl XUMHUYECKHMX CBsI3€il  (KOBaJeHTHas, MOHHasd,
METaJIJIMYECKasi, BOAOPOJHAs), THUIbl KPUCTAUIMUYECKUX  PELIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE PEAKLUY;

- cpopMupoBaTh TPEACTABJICHHUSI: O XHUMHUYECKOW COCTaBJISIOLIEH

€CTECTBEHHOHAYYHOW KapTUHBI MUpA, POJIM XMMHUHU B MO3HAHWUU SBICHUH
OpUpoibl, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPbl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW  TPAaMOTHOCTH,  HEOOXOAMMOM  JUIsl  pelleHus
NPAaKTUYECKUX 3a7lad U HKOJIOTMYECKH OOOCHOBAHHOIO OTHOILEHHS K
CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpPEAE;

- YMETb NMPOBOAMTH pacueThl MO0 XUMHUUECKUM (opMysaM M ypaBHEHUSAM
XUMHYECKHX PpEAaKIMid C WCIOIb30BaHUEM (U3NYECKUX  BEJHYHWH,
XapaKTepU3YIOIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: MAacCChl,
oO0bemMa (HOpMajJbHBIE YyCIOBHSI) TIa30B, KOJIMYECTBA  BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHUSA JUIs IPUHATHS peIlIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIMsIX, CBS3aHHBIX C BEIICCTBAMH H HX
IpUMEHEHUEM

OK 02.
Hcnonn3oBarh
COBPEMEHHBIE
Cpe/cTBa MOUCKA,

B o6s1acTH HEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM U OOIIECTBEHHON MpaKTUKH,

- yMeTb IUIAHUPOBATh U  BBIINOJHATH XUMHUYECKUNU OKCIIEPUMEHT
(mpeBpallleHusT OpraHMYECKUX BEIIECTB IPH HArpPeBaHUM, MOJIy4YEHHUE
JTUJICHA U U3y4YEHUE €Tr0 CBOMCTB, KAYECTBEHHBIC PEAKLIUU HA AJIbIETUIBI,
Kpaxmaj, YKCYCHYIO KHCIIOTY; JIeHaTypauusi O€JIKOB IIPH HAarpeBaHUH,




aHanmm3a u
UHTEpIpETaluu
uHpOpMaLnH, U
UH(POPMALIMOHHBI
€ TeXHOJIOTUU
JUISL BBITIOJTHEHHS
3a7a4
npodeccuoHanbH
on
NeSITeTbHOCTH;

OCHOBaHHOTO Ha JIMajiore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHWIO CBOETO MeCTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOU
KyJbTYpbl KaK CpPEACTBA B3aUMOJICUCTBUA MEKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTHM HAay4YHOH JeATEIbHOCTH,

FOTOBHOCTb ~ OCYLIECTBJISITH ~ IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSITeIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIE;

Osaanenue YHHBEPCAJIbHBIMH y4eOHBbIMHU

NM03HABATEJILHBIMH J1efiCTBUSIMU:

B) pabora ¢ ungopmanmei:

- BIIQJIETh HABBIKAMU MOJY4YCHHS HWH(POpPMAIMH U3
HUCTOYHHUKOB Ppa3HbIX THIIOB, CaMOCTOSTEJIBHO
OCYILIECTBIIATh MOUCK, aHAJIU3, CUCTEMATU3ALUIO U
MHTEpHpeTalnio HHPOPMALMU pa3IUYHbIX BUAOB U
(dhopM TIpeICTaBICHHUS,

- co3laBaTh TEKCThl B pPa3jMYHbIX (opMaTax cC
y4eTOM Ha3HaueHUs HUHPOpPMALUM U IEJIEeBOH
ayTUTOpPUH, BBIOMpas  ONTHUMabHYIO  (QopMy
NIPEJCTAaBICHNS U BU3yalU3alliu;

- OLEHWBaTb JOCTOBEPHOCTh, JIETUTHMHOCTb
uHbOpMallUK, €€ COOTBETCTBHE IPaBOBBIM H
MOPaJIbHO-ITHYECKUM HOPMaM;

- UCHOJb30BaTh CpEJICTBA HH(POPMALMOHHBIX H

KOMMYHHKAIIUOHHBIX TEXHOJIOTUHU B PpCHICHUHA
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpPraHM3allMOHHBIX  337a4 ¢ COOJIOJCHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH O€30MaCHOCTH,
TUTHEHBI, pecypcocOepeXeHHs, MPaBOBbIX U
TUYECKHX  HOPM, HOpM  WHGOPMAIMOHHOMN
0€30ITacCHOCTH;

- BJIAZICTb HABbIKAMU PACIIO3HABAHUWA U 3aIIUTHI

[[BETHBIC peakUuu OEJIKOB; MPOBOJUTH pPEAKIMHM HOHHOIO OOMEeHa,
ONpeneNiaTh CpeAy BOJHBIX pACTBOPOB, KAayeCTBEHHBIC pEAKUUU Ha
cynedar-, kapOoHaT- U XJIOPHUA-aHUOHBI, HA KaTHMOH aMMOHWUS; pellaTh
JKCIIEpUMEHTANIbHBIE 3a7aun 1o Temam "Metamel" u "Hemeramisl") B
COOTBETCTBUU C IpaBWJIAMU TEXHUKU O€30MacCHOCTH MpH OOpalleHuu ¢
BEIIeCTBAMH M Ja0OpaTOpHBIM  00OpYyJOBaHHMEM;  IPEICTABIATH
pe3yNbTaThl XUMHUYECKOIO SKCIIEpUMEHTa B (opMe 3alucCu ypaBHEHUU
COOTBETCTBYIOIMX PEaKIUil 1 (GOpPMyINpPOBaTH BBIBOJABI HA OCHOBE ITHX
pe3yJbTaToB;

- YMETh aHAIM3MPOBATH XUMHUYECKYI0O HH(POPMALHUIO, IMOIy4aeMyIO H3
pa3HbIX UCTOYHHUKOB (CpeACTB MaccoBoi MH(poOpMaluu, ceTb VIHTepHET u
Apyrue);

- BIAJAECTb OCHOBHBIMHU
XUMHYECKUX  SIBIICHHUH
MOJIETIUPOBAHUE);

- YMETh MPOBOAMTH PAcUeThl MO XUMHUECKUM (OopMyJaM M ypaBHEHUSM
XUMHUYECKUX peaKUUd C HUCIOJIb30BaHUEM (U3NYECKUX BEITUYHH,
XapaKTEpU3YIOIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: MAaCCHI,
oO0bema (HOpMasJbHBIE YCIOBHUSI) Ta30B, KOJIMYECTBA  BEIECTBA;
UCIOJIb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHUS JUIs PUHATUS peIlIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIMsX, CBS3aHHBIX C BEHIECTBAMH H WX
IpUMEHEHHEM

METOJIaMH HAYYHOTO TMO3HAHUS BEIIECTB W
(HabmroieHre, W3MEPEHHE, OSKCIEPUMEHT,




nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JUYHOCTH;

OK 04.
DddexkTuBHO
B3aMMO/ICHICTBOB
aTh U paboTaTh B

- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO H
caM0OOOpa30BaHUIO Ha MIPOTSHKCHUU BCEH JKU3HH;

- BJIAJICTh HaBBIKAMU Y4eOHO-HCCIIEOBATEIBCKON 1
HPOCKTHOW JIESITEIIbHOCTH, HABBIKAMH pa3peIeHUsI

- yMeTh IUIAHUPOBATb W BBINOJHATh XUMHUYECKUU OIKCIEPUMEHT
(mpeBpallleHusT OPraHMYECKHUX BEIIECTB IPH HArpPeBaHUM, MOJy4YEHUE
ATUJICHA U U3YyUYEHUE €T0 CBOMCTB, KAUECTBEHHBIC PEAKIIUU HA aJIbJACTU/IbI,
Kpaxmall, YKCYCHYIO KHUCIOTY; JAeHaTypauus OeIKOB IMpU HarpeBaHUU,

KOJUICKTHBE U mpooem; [[BETHBIC pEaKIuu OETKOB; MPOBOJUTH PEAKIMM HOHHOTO OOMEHa,
KOMaHJIE; OBaanenue YHHBEPCAJBHBIMH | ONIPEEIATh CpEAy BOJHBIX pacTBOPOB, KAayECTBEHHBIE pPEAKLUHUHU HaA

KOMMYHUKATHUBHBIMHU /IeHiCTBUSAMM: cynbdar-, kKapOOHAT- U XJIOPUA-aHHUOHBI, HA KATHOH aMMOHHMS; pEIIaTh

0) coBMecTHAsI /IesITeJIbHOCTD. IKCIIEpUMEHTAJIbHBIE 3aaun 1o TeMaMm "Metamnel" u "Hemeramiel") B

- T[OHMMaTb M MHCIOJb30BaThb IPEUMYIIECTBA | COOTBETCTBUM C IPaBUJIAMU TEXHMKH O€30MAaCHOCTH MpPHU OOpAILLEHUU C

KOMaHJIHOW ¥ UHIMBUYaIbHOU pabOThI; BellecTBaMH U J1aOOpaTOpHBIM  OOOpYyJOBaHHEM;  IMPEACTABIATH

- TpPUHUMATH IIETM COBMECTHOM JIESTEIBHOCTH, | Pe3yIbTaThl XMMHUYECKOTO AKCIEpUMEHTa B (opMe 3alucu ypaBHEHHUU

OpPraHM30BBIBATH U KOOPIWHUPOBATH JIEHCTBUS IO | COOTBETCTBYIOIIUX PEaKIHi ¥ (GOPMYyIUPOBATh BBIBOABI Ha OCHOBE 3THUX

€€ JOCTH)KECHMIO: COCTaBJIATh IUIAaH JEHCTBUM, | pe3yJbTaTOB

pacnpenenaTh pojid ¢ y4eTOM MHEHHM Y4aCTHUKOB

00CyXI1aTh pe3yJIbTaThl COBMECTHOU PaOOTHI;

- KOOpIWHUPOBAaTH M BBHIIOIHATH paboTy B

YCIIOBUSIX peanbHOro, BUPTYaJIbHOTO u

KOMOMHHPOBAHHOTO B3aUMOIEHCTBUS;

- OCYILECTBJIATb IO3UTUBHOE CTPATETMYECKOE

MOBE/ICHUE B PA3JIUYHbIX CUTYyalUsAX, HPOSBIATH

TBOPUYECTBO U BOOOpaskeHUE, ObITh HHUIIMATUBHBIM

OBiajeHne yHHBepCaJIbHBIMHM PeryasiTUBHbIMH

JefcTBUSIMU:

) NPUHSITHE ce0s1 U APYrUX JIIOJEei:

- MpU3HaBaTh CBOE MPABO M MPABO APYIHX JHOACH

Ha OIITNOKH;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUD C

TTO3HIIMH IPYTOro YeJIOBEKa;
OK 07. B o0s1acTH 3K0JI0rH4eCKOro BOCIIUTAHUSA: - copMupoBaTh TPEACTABICHHUS: O XHUMHUYECKOW COCTaBJISIOMIEH
ConeiicTeoBatb - chOPMHUPOBAHHOCTh HKOJIOTMYECKON KYIBTYpHI, | €CTECTBEHHOHAYYHOW KapTUHBI MHPA, POJM XUMHUU B TMO3HAHWUU SBIICHUI
COXPaHCHUIO MOHMMAaHHUE BIIUSHUSA COIMAIbHO-3KOHOMHYECKUX | IPUPOJbI, B (OPMHUPOBAHUM MBIIUIEHUS M KYJIbTYpbl JHYHOCTH, €€
OKpY’Karomen NPOIIECCOB ~ HAa  COCTOSHUE  TNPHUPOJHOW M | QYHKIIMOHAIBHOM  TPaMOTHOCTH,  HEOOXOJMMOW  JUIsl  pelIeHUus
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CpeIbl,
pecypcocOepexe
HUIO, IPUMECHSTH
3HaHUS 00
U3MCHCHUU
KIIUMaTa,
TPUHITUITBI
OEepeKIUBOTO
MIPOU3BO/ICTBA,
a3 pexTuBHO
eficTBOBAaThH B
Ype3BbIUAHBIX
CUTYaITUSX;

COLIMAJILHOW  Cpeibl, OCO3HaHHWE IJI0OATBLHOrO
XapakTepa 3KOJIOrHYECKUX MpolieM;

- IUIAHUPOBAHUE U OCYILECTBICHUE IEHCTBUUA B
OKPYJKaIOIllEW Cpele Ha OCHOBE 3HAHMSA LieJed
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUITHE JCUCTBHM, PUHOCSIIINX BPE.L
OKpY>Kalolleu cpere;

- YMEHHME IPOTHO3UPOBATH HEOJIArONpPUATHBIE
9KOJIOTUYECKHE TOCIIECICTBUS MPEANPUHUMAEMBbIX
JENCTBHM, IPEAOTBPAILATh UX;

- pacumpeHue OIbITa
9KOJIOTMYECKON HAIIPaBIECHHOCTH;

ACATCIIbHOCTHU

MPAKTUYECKUX 3a/lad U SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IIPUPOIHOM CpeE;

- YMETb COOJIIOIATh MpaBUiIa SKOJIOTHUECKU 11e1eCO00pa3HOro MoBEACHUS
B OBITY M TPYJOBOH JEATEIHHOCTH B LEJISIX COXPAHEHUS CBOETO 3JI0POBBS
U OKpY’Karouleil MpUpOAHON Cpe/ibl; YUUTHIBATh OMACHOCTh BO3JIEHCTBUS
Ha OKUBBICE OpPraHu3Mbl OIPEJEICHHBIX BEIIECTB, MOHUMAs CMBICI
MoKa3aTesl NpeAeNbHON JOMYCTUMON KOHIICHTPAI[UU




1.3 Kouim4ecTBO 4acoB Ha OCBOEHHE MPOrPAMMBI AHCIUTIIHHBI:
MaKCHUMaJbHON y4eOHON Harpy3ku o0yvaromerocst 72 yaca, B TOM YHUCIIE:
00s13aTeNIbHON ayJTUTOPHOM yueOHOI Harpy3Ku oOy4aromierocs 66 4acos;
CaMOCTOSITENILHOM paboThI 00yJaroIIerocs 2 yaca.

2. CTpyKTYypa U coaep:kaHue 0011e00pa30BaTeIbHOM AU CHUIIIMHBI

2.1. O0beM JUCHUILINHBI U BBl y4eOHOH padoThI

Bup yueOHoii padoTbl

ba3oBblii ypoBeHb

O0bem 00pa3oBaTeJIbHON POrPaMMBbI I CHUTLTHHBI 72
OcHOBHOe coiep:KaHue 68
BT. U.:

TEOpETUIECKOe 00ydeHne 32
MPaKTUYECKHUE 3aHATUS 16
nabopaTOPHBIE 3aHATHS 16
KOHCYJIbTAIlHH 2
CamocrostenbHas pabora 2
IMpomexxyTounas aTrecTanus (3IK3aMeH) 4
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2.2. TemaTnyeckui IJIaH 1 coaecpikaHue NUCHUINJIUHDBI

dopmMupyemblie
HaumenoBanue | Coaepxxanue yueOHOro Mmarepuasia (OCHOBHOe U po¢ecCHOHAIBbHO-OPHEHTHPOBAHHOE), | O0beM o01mume u
pAa3s/iesioB U TeM 1a60paTOPHbIE M PAKTHYECKHE 3aAHATHS, MPUKJIATHON MOLYJIb 4acoB |NMpodeccHoHAIbHbIE
KOMIETeHIHH
1 2 3 4

OcHOBHOe coiep:KaHue 68
Pa3zgen 1. OcHOBBI CTPOEHUS BelIECTBA 6
Tema 1.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Crpoenue atomoB | TeopeTnueckoe o0ydyeHnue 2
XAMAHCCKUX CoBpeMeHHast MOJIeNb CTpOeHHUst aToMa. CHUMBOJIMYECKHUH S3bIK XUMUU. XUMHYECKHUI 3JIEMEHT.
SJICMCHTOB 1 DnektpoHHas KoHpurypamms aroma. Kiaccudukarus XUMHYECKHX 3J€MEHTOB (s-, p-, d-
lipupozia 3JIeMEHTHI). BasileHTHBIC 5IeKTPOHBI. BaleHTHOCTE. DICKTPOHHASI TPUPO/Ia XMMHUYCCKOU CBSI3H. 2
XUMUYECKOH CBA3M |3 1ekTpo0TpHLIATeIbHOCTE. Brbl XHMUUecKoil cBS3M (KOBAICHTHas!, HOHHAS, METALIHYECKas,

BOJIOPOIHAS) M CTIOCOOBI €€ 00pa30BaHUsI

IMpakTH4ecKue 3aHATHS 2

Pemenne 3alaHnii Ha KMCIIOJIB30BAaHWE XUMHYECKOW CHMBOJHMKHM M HA3BaHWUN COETMHEHHHN IO

HOMEHKJIATYPE MEXYHAPOIHOTO COK3a TEOPETHIECKOM M MPUKIIAJHON XUMUH ¥ TPUBUATbHBIX

Ha3BaHWH JUIS COCTAaBJIEHUS XMMHUYECKHX (DOPMYJ JBYXaTOMHBIX COEIMHEHHH (OKCHJIOB,

CyAb(UIOB, THAPUIOB ¥ T.II.) U IPYTUX HEOPTaHUYECKUX COEIAUHEHUM OTIEIBHBIX KJIACCOB. 2

[pakTHyecKre 3aJaHs Ha YCTAHOBICHHE CBA3H MEXIY CTPOCHHEM aTOMOB XHMHYECKHX

SJIEMEHTOB U MEPUOANYECKMM U3MEHEHHEM CBOMCTB XMMUYECKHX DJIEMEHTOB U UX COEIUHEHHI

B COOTBETCTBHH C TOJOKeHHEM [1eproIuIecKoii CHCTEMBI.
Tema 1.2. OcHoBHOE coep:KaHue 2 OK 01
lepuoauyeckuit | JJaGopaTopHble 3aHATHS 2 OK 02
3aKOH M TabMMIA [ 77,60namopnas paboma 1 «Onpedeneniie omuocumensHoii amomnotl MAccol YuHKay
AW Menzeneesa  |Ocpoenne nprMeHeHNs KA a.€.M. B XUMHUECKHX pacuerax. ONpeieseHne 5

OTHOCHUTEIbHOM aTOMHON MAacChl IIMHKA I10 pCaKknuu BBITCCHCHUS MCTAJIJIOM BOAOPOda U3
KHCJIOTHI.
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Pa3nen 2. XuMnuyeckue peakuuu

12

Tema 2.1. Tunsr OcHoBHoOe coJep:kaHue 6 OK 01
XUMHYECKHUX TeopeTrnueckoe odyuenue 2
peakiuii Knaccudukanus v TUIIBI XHMHUYECKUX PEAKIIUN C yYaCTHEM HEOPTaHHYECKUX BEIICCTB.

CocraBiieHre ypaBHEHUN peakiuii COSTMHEHUS, pa3JI0KEHUs, 3aMEIICHUs, OOMEHa, B T.4.

peaKIuii TOPEHUsI, OKUCIICHUS-BOCCTAHOBIICHHSI.

VYpaBHeHUs OKHUCIIEHUSI-BOCCTaHOBIIEHUS. CTeneHb okuciaeHusi. OKUCIuTenb 1 2

BoccTaHOBUTENb. COCTaBIICHUE M YPAaBHIUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA

METOJIOM 3JIEKTPOHHOTO Oananca. OKUCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIH B IPUPOJIC,

MIPOU3BOJICTBEHHBIX NPOIIECCaX U JKU3HEACATEIHbHOCTH OPTaHU3MOB

IlpakTH4yeckue 3aHATUSA 2

KonmgecTBeHHbie OTHOMIEHUS B XUMUU. OCHOBHBIE KOJHMYCCTBEHHBIC 3aKOHBI B XHMHU U

pacyeThbl M0 ypaBHEHHSM XMMHUYECKHUX peakimid. MoJib KaK €IUHHIIA KOJHYECTBA BEIICCTBA.

MousipHast Macca. 3aKOHBI COXPAHEHUSI MacChl U SHEPruu. 3akoH ABoraapo. MosspHblil 00beM 2

ra3oB. OTHOCHTEJbHAS TUIOTHOCTh ra30B. PacdeTsl MO ypaBHEHHSIM XUMHYECKHX PEaKIUN C

WCIIOJIb30BAaHUEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA

JlabopaTopHble 3aHATHS 2

Jlabopamopnas paboma 2 «OKuciumenbHo-60CCMAHOBUMENbHbIE PEaKyul  pacmeopos

INEKMPOIUMOBY

[IpencraBienre 00 OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakiusx. OrmnpeneneHue CTENeHH 9

OKUCJICHUS 3JIEMEHTOB B COSJIMHCHUSX. 3a/IaHNE HA COCTABJIICHUE YPaBHCHHH OKHCIIHTEIHHO-

BOCCTAaHOBUTENBHBIX PEAKIUN METOJIOM 3JIeKTpoHHOro Oananca. M3yunuts BnusiHue pH cpems

Ha XapakTep MPOTEKAHUS OKHUCITUTEILHO-BOCCTAHOBUTEIIHLHON PEAKITHH.
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
DNEeKTPOIUTAYECKAs | TeopeTHyeckoe 0bydeHne 2 OK 04
AUCCOTIALINA 1 Teopust >JIEKTPOIUTUYECKON AHCCOLMAMU. MOHBI. DJIEKTPONUTEI, HEIIEKTPOINTHL. Peakin
MOHHBII 0OMeH noHHOro oOMeHa. CocTaBleHNEe peaknuii HOHHOTO OOMEHa ITyTeM COCTAaBJICHHS WX TOJIHBIX U 9

COKpAIIICHHBIX MOHHBIX ypaBHEHM. KHCIOTHO-OCHOBHBIE peakluu. 3a/laHus Ha COCTABJICHUE

VOHHBIX PEaKIHi

JlabopaTopHble 3aHATHSA 2

Jlabopamopnas paboma 3 “Tunel xumuueckux peaxyuii. Peaxyuu euoponusza’. 9

WccnenoBanue TUIoB (10 COCTaBY U KOJIMYECTBY MCXOIHBIX U 00Pa3yIONIMXCsl BEIIECTB) U
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IIPU3HAKOB XUMHUYCCKHUX peaKuHﬁ. HpOBeI[eHI/Ie peaKuHﬁ HMOHHOTO 06M€Ha, ruapoJinia,
OMPCACIICHUC CPCAbI BOAHBIX PACTBOPOB. 3aI[aHI/I$I Ha COCTAaBJICHHUEC MOHHBIX peaKLIHﬁ

KonTpoasnas
CrpoeHue BemecTBa U XUMHYECKHAE PEAKIIUU 2
pabdora 1
Pasnea 3. CTpoeHue ¥ CBOHCTBA HEOPraHUYECKHUX BeleCTB 14
Tema 3.1. OcHoBHOeE coep:kaHue 4 OK 01
Knaccupukanys, Teoperuueckoe oGyduenue 2 OK 02
HOMCHKJIATypa 1 [Ipenmer Heopranuueckoit xumuu. Kiaccuduxanus Heopranumueckux BemecTs. [IpocTeie u
CTpOCHHIE CJI0’)KHBIE BelecTBa. OCHOBHBIE KIIACChl CII0KHBIX BEIECTB (OKCHIbI, THIPOKCHUIbI, KUCIOTHI,
HCOPraHHICCKUX coinu). B3auMocBsI3p HEOPraHUYECKUX BEIECTB. ArperaTHble COCTOSIHUS BEIIECTBA.
BCIICCTB Kpucrammmueckue u amopdabie BemecTBa. THITBI KPUCTAUNIMYECKUX PEIICTOK (aATOMHAs, 2
MOJICKYJISIpHAs, HOHHAS, METAJNTNYeCKast). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BELIECTBA OT
TUIA KPUCTAJUIMUECKOM pEIIeTKH. 3aBUCUMOCTbh XMMUYECKON aKTUBHOCTH BELIECTB OT BU1A
XUMHUUYECKOH CBSI3U U THIA KPUCTAIINYECKON pemeTKu. [puunHbsl MHOrooOpasust BelecTB
IIpakTHYeckue 3aHATHA 2
Homenknarypa HeopraHMuecKrx BEIIECTB: Ha3BaHUE BELIECTBA UCXO/IS U3 UX XUMUYECKON
(opMyJIbI MU COCTABICHHE XMMUYECKOH (POPMYIIbI UCXOs U3 HA3BaHUS BEILLECTBA O
MexayHapoanoi (MIOITAK) wnu TpuBuaibHON HOMEHKIIATYpE.
Pemenne mnpakTUUecKWX 3aJaHUil MO Kiaccu(UKAlMM, HOMEHKIAType W XHUMHUYECKHM
(dbopMyllaM HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB (yrapHbIil ras3, yriaekuciblid ras, 2
aMMMaK, raiieHas H3BeCTb, HeraileHas M3BeCTb, NMUThEBas CoJa W JIPYI'MX): Ha3blBaTh U
COCTaBJIATh (OPMYJIbI XUMUYECKHUX BELIECTB, ONPEENIATh MPUHAJIEKHOCTD K Kiaccy.
HcTounnku xuMudeckoi nHdopMaiuu (cpeacTB MaccoBoi HHpOpMaLuu, ceTb HTepHeT u
npyrue). [louck nndopmalnivy o Ha3BaHUSIM, HACHTH(PHKATOPAM, CTPYKTYPHBIM opMysiaM
Tema 3.2. ®uszuko- | OcHOBHOE coepKAHUE 6 OK 01
XUMHUYECKHE Teopernueckoe odyuenue 6 OK 02
CBOMCTBA Meramisl. O6mue (QU3MYECKHE W XMMHYECKHE CBOMCTBA MeTamnoB. CHocoObl MOTydeHHS.
HEOPTAaHUICCKUX  |3yayeHre METAIIOB M HEMETAJIOB B IIPUPOJIC M KU3HEISSITEIbHOCTH YEJIOBeKa U OPraHH3MOB. 2
BCIICCTB Koppo3sust MeTamios: BBl KOPPO3HUH, CIIOCOOBI 3alIATHI METAIIJIOB OT KOPPO3UHU
Hemeramnsl. O0mme ¢puznyeckre 1 XMMUYECKHE CBOMCTBA HEMETAUIOB. THUIHMYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccudukanmss 1 HOMEHKIIaTypa COEIMHEHUN HEMETalIOB. 2

prFOBOpOTBI OHMOT€HHBIX 3JIEMCHTOB B IIpHUpoac
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XUMHUUYeCKre CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHMYCCKHUX BCIICCTB (OKCI/IIIOB, TUAPOKCUIOB,

KHCJIOT, COJIEN U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB IMPOCTHIX BELIECTB, BOAOPOIHBIX 2

COCJUHEHMI, BBICIIMX OKCHJIOB ¥ THAPOKCUIOB
Tema 3.3. OcHoOBHOE co/lep:KaHue 2 OK 01
Unentndukanus JlabopaTopHble 3aHATHSA 2 OK 02
HCOPraHuvieCKuX | j/lgbopamopnasn paboma 4 OcHOBHbIE KIACCHL HEOPAHUYECKUX BeUjeCEy. OK 04
BCILICCTB W3yuenmne peakiyy B3aUMOJCHCTBUS HEOPTaHUYECKUX COCIAMHEHH, CHOCOOBI MOyYEHHS H

XMMHMYECKHE CBOMCTBA OKCHJIOB, OCHOBAHWM, KHCJIOT U COJIECH.

Pemenue 3kcniepuMEHTaNIbHBIX 33/1a4 10 XUMUYECKHM CBOMCTBAM METAJUIOB U HEMETAJIOB, IO 2

pacro3HaBaHMIO U MOJIYYEHUIO COEIMHEHUI METAJUIOB U HEMETAJUIOB.

Wnentudukaniss HEOPraHUYECKHUX BEIIECTB C WCIONB30BaHUEM HX (DU3HKO-XMMHUYECKHX

CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEaKLUi.
KonTtpoibHasn .

CBolicTBa HEOPraHUYECKUX BEILLIECTB 2
padora 2
Paznen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellIeCTB 20
Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccudukanus, Teoperuueckoe o0yueHue 2
CTPOCHHE 1 IlosiBiieHME U pa3BUTHE OPTAHUYECKOW XUMUHU KaK HayKu. [Ipenmer opranndeckoil XUMHH.
HOMEHKJIATypa MecTo 1 3HaYeHHE OpPraHMYeCcKON XMMHUHU B CUCTEME €CTECTBEHHbBIX HayK.
OpraHUYECKUX XUMUYECKOE CTPOEHUE KaK IOPSIOK COEIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX
BELICCTB BaJICHTHOCTH. (OCHOBHBIE TOJOXEHUS TEOPUM XHMHUYECKOTO CTPOEHUS OpPTraHUYeCKUX

coequHeHnil A.M. BbytiiepoBa. YTinepoaHblil CKEJIET OPraHUYECKOW MOJIEKYJIbl. 3aBUCUMOCTh

CBOMCTB BEILLIECTB OT XMMHUYECKOTO CTPOEHUSI MOJIeKyJ1. M3oMepus 1 U30MepBhl. 2

[Tonatue o ¢pyHkunoHanmbHOM Tpynne. Pagukan. IIpuHuMNbel kiaccuukanum OpraHUYEcKUuX

coequHeHnl. MexayHapoaHash HOMEHKJIaTypa U IPUHLHUIIBI HOMEHKIJIATyphl OpPraHWYecKuX

coequHenuil. IlonsTHe 00 a3oTcomep)KalluX COEAMHEHUSX, OHOJOrMYECKH aKTHUBHBIX

BemlecTBax (yrieBojax, JKHMpax, OelkaXx U Jip.), BBICOKOMOJEKYJISIPHBIX COEIMHEHUSX

(MOHOMEp, IOJIUMEDP, CTPYKTYPHOE 3BEHO)

IIpakTnyeckune 3aHATHSA 2

Homenknatypa  opraHMuecKMx  COEAMHEHHMH  OTHENbHBIX  KJaccoB  (HACHIIIECHHBIE,

HEHACBIILIEHHBIE M apOMaTHYeCKHe YIJIEBOJOPObl, CIUPTHI, (PEHOIBI, ANbACTUIbI, KETOHHI, 9

KapOOHOBBIE KUCIOTHI U Ap.) CocTaBieHHE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (opMyl
OpPraHMYECKUX BEIIECTB OTIEJIBHBIX KJIACCOB, MCIOJb3Ysl MX Ha3BaHUS IO CUCTEMATUYECKOU U
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TPUBHAJIBHON HOMEHKJAType (3TUJIEH, alleTUIICH, INIMLEPUH, (PeHO, GOpMaIbAETHl, YKCYCHAs
KHUCJIOTa, TMIUH). PacueTrsl mpocreiiieil (GopMysbl OpraHUYECKON MOJIEKYINbI, UCXOAS W3
AJIEMEHTHOTO0 cocTana (B %)

Tema 4.2. CBoiicTBa
OpTraHUYECKHUX
COCTUHEHUN

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

®OU3MKO-XMMUYECKHE CBOWCTBA OPTaHMUYECKUX COCMHEHHUH OTAETbHBIX KJIACCOB (0COOCHHOCTH
KJaccu(UKaMU ¥ HOMEHKJIATYyphl BHYTPH KJlacca; TOMOJIOTHYECKUHN psin U obmas ¢opmyina;
n3oMepust; GU3NYECKrue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOTY4EHHSI):

— IpeAesbHBbIE YIVIEBOAOPObl (aJKaHbl M LMKIOAIKaHbl). ['OpeHMEe MeTaHa Kak OJUH W3
OCHOBHBIX HCTOYHHMKOB TeIllJla B IPOMBIIUIEHHOCTH M ObITy. CBOMCTBa NpPHUPOIHBIX
YIJIEBOJOPOOB, HAXO0XKACHHUE B IIPUPOJE U IPUMEHEHHE aJIKAHOB;

— HenpezenbHble (AIKEHbI, aTIKUHBI U alKaJueHbl) U apOMaTHUECKUE yIieBoAopoabl. 'openue
AlETUIICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJI CBAPKU U PE3KU METAJUIOB

— KHUCIIOPOJICOJepIKAIINE COCTUHECHUs (CUPTHI U (HEeHOJBI, KapOOHOBBIE KHCIOTHI U 3(HUPHI,
aJlbJETUABl M KETOHBI, KHpBI, yrieBoabl). IIpakThyeckoe NpHUMEHEHHE STHICHIIMKOJIS,
raunepuHa, ¢enona. IIpuMeHeHne ¢opmanbaeruaa, aneTalbIeruaa, YKCYCHOM KHCIIOTBHI.
MpbL1a Kak COJIM BBICIIMX KAPOOHOBBIX KUCJIOT. Moromye CBOWCTBA MbLIa

— a30TCcOoJEprKaIlue COEAUHEHMs (aMUHBI M aMHUHOKMCIIOTHI, Oenku). BbICOKOMOJIEKYIsIpHbIE
COeMHEHUS (CMHTETHYeCKHue M OMOJOrMYeCKU-aKTUBHbIE). MOHOMED, MOIUMED, CTPYKTYPHOE
3BeHo. [lomumepu3anust STUIeHa Kak OCHOBHOE HalpaBJIeHHE €ro UCIOJIb30BaHuUs.
I'eHeTnueckas CBsI3b MEXKy KJlacCaMi OPraHUYEeCKUX COCTMHEHUM

JlabopaTopHble 3aHATHUS

Jlabopamopnas paboma 5 “Ilonyuenue smunena u e2o cgoticmg”
[lonydyeHne STuieHa M H3y4yeHUE €ro CBOMCTB. MojenupoBaHHEe MOJEKYJT U XHMHUYECKUX
IIPEBPALICHHUI Ha IPUMEpE 3TaHa, STUIIEHA, alleTUICHA U JIp.

OK 01
OK 02
OK 04

Tema 4.3.
WNnentudukanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYECHUE U
MPUMEHEHUE B
OBITOBOH U

OcHoBHOE CoACpKaAHUEC

Teopernueckoe odyuenune

buooprannueckue coenuaeHus. [I[puMeHeHre 1 OMOJIOTHYECKast POJIb YTeBoA0B. OKHCICHUE
YIJIEBOJIOB — MUCTOYHUK DHEPTUU KUBBIX OpraHu3MoB. O0nacTé MpUMEHEHHUS aMHUHOKHUCIIOT.
[IpeBpamenuss OenkoB mnuIM B  opraHu3Me. buonornueckne (QyHKUMH — OENKOB.
buonoruueckue Qynkuuu kupoB. Poib opraHnyeckoil XMMUU B PEIICHUU MTPOOJIEM MMHIIEBOM
0e30macHOCTH

OK 01
OK 02
OK 04
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HpOHSBOI{CTBCHHOﬁ
JACATCIIBHOCTH
YCI0BCKa

Posb oprannyeckoil XuMuM B pelieHuH NpoOsIeM SHEPreTHIecKo 0€30MacHOCTH, B pa3BUTUU
MEIUIMHBI, CO3JAHUM HOBBIX MAaTE€pPHAJIOB, HOBBIX MCTOYHHKOB PHEPIUM (AJIbTEPHATHUBHBIE
UCTOYHUKHM 5SHepruu). ONacHOCTh BO3JACHCTBUS HA JKUBBIE OpPraHU3Mbl OPraHUYECKHUX
BEIIECTB OT/AEIBHBIX KJIAcCOB (YIJIEBOJOPOIBI, CIUPTHI, (EHONIBI, XJIOPOPTaHUYECKUE
IIPOU3BOJIHBIE, AJIbAETHIBI U JIP.), CMBICI ITOKA3aTellsl NPeAeIbHO JONYCTUMON KOHIEHTPAIUU

JlabopaTopHble 3aHATHSA

Jlabopamopnas paboma 6: “Kauecmeennoe onpedenenue 31eMeHMO8 6 OpPeaHUYeCcKUx
coeounenusx.”

OmnpeneneHre 3JEMEHTOB B COCTaBE OPraHWYECKUX COCTUHEHHH C MCIOIb30BaHUEM (DHU3HUKO-
XUMHYECKHX CBOMCTB M  XapaKTEPHBIX KAYECTBEHHBIX peakinuid. BoO3HHUKHOBCHHE
AQHAIUTUYCCKOTO CHTHAJIA C TOYKH 3pPEHUS XHMHUYECKUX TIPOIECCOB IMPU MPOTEKAHUU
KaueCTBECHHOW PpEaKIIMH, IO3BOJISIONICH HACHTH(DHUIMPOBATh NPEIOKCHHBIC OPraHUYEeCKHE
BEIIIECTBA.

KonTpoabsnas
pabora 3

CprKTypa M CBOMCTBa OpPraHu4YCCKuX BCHICCTB

Pa3nea S.

Kunernyeckne M TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TNPOTEKAHUS XHMHUYECKHX
peakuuii

CkopocTh
XUMHYECKHX
peaKuui.
XUMHUYECKOE
paBHOBECHE

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yuenune

CKOpOCTh peakiiM, €€ 3aBHUCHMOCTh OT pa3IMYHbIX (AKTOPOB: MPHUPOIBI pPearupyroIux
BEILIECTB, KOHIIEHTPALIUU PEArupyrolIUuX BEMIECTB, TEMMIEPATYpbl W IJIOMIAAN PEAKIUOHHOMN
nmoBepxHocTU. TeruoBble 3P(HEKTh XUMHUYECKUX PEAKIUNA. IK30- M HSHIOTCPMHUUECKHE,
peakiuu.

O6patumocTh peakiuii. XUMHUYECKOEe PABHOBECHE M €70 CMEIICHHE MO ACHCTBUEM Pa3TUIHBIX
(hakTopoB (KOHIIEHTpAIUSI PEareHTOB MM MPOJIYKTOB pEaklliH, JaBJICHUE, TeMIeparypa) AJs
CO3J]aHUsl ONTUMAJBHBIX YCJIOBHUH TMPOTEKAaHUsS XHUMHUYECKHX mporeccoB. [lpunmun Jle
[laTense

OK 01
OK 02

IIpakTuyeckue 3aHATHSA

Pemenne npakTUKO-OPMEHTUPOBAHHBIX 3a/JaHUi Ha aHanmu3 (HaKTOpOB, BIUSIOIUX Ha
M3MEHEHHE CKOPOCTU XUMHUUECKOM PeaKIn, B T.4. ¢ MO3UIMNA HKOJIOTHUECKH 11eTIeCO00Pa3HOTOo
MOBE/ICHUS B OBITY U TPYIOBOW [EATENHHOCTH B IIENIIX COXPAHEHHs] CBOETO 3J0POBbS U
OKPY’KaIOILEeH IPUPOJTHON CPEJIBL.

OK 01
OK 02
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Pemienue npakTUKO-OpUEHTHUPOBAHHBIX 3aJaHiil Ha npuMeHeHue npuniuna Jle-lllatense nms
HAXOX/ICHUS HATpPaBIICHUS CMEUICHUS PAaBHOBECHUS XUMUYECKOW PeakIMy U aHaiu3 (aKkTopoB,
BIIUSIIOIUX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS

JlaGoparopHuble 3aHATHSI 2

Jlabopamopuas paboma 7 « Ckopocmuv xumuueckux peaxkyuil. Xumuueckoe pasnogecues.

V3yuuTh BIMSHMC KOHUCHTPALMH, TEMIIEPATYPhl M KATAIM3ATOPA HA CKOPOCTh XHMHUYCCKHX|

peakuuii. [TonsiTue Xumuaeckoro pasHoBecus. CBONCTBA peakinii, HAXOAAMIMXCS B COCTOSHUH

XUMHUYECKOro paBHOBecHst. OCHOBHBIE CBOMCTBA XMMHUYECKOTO PABHOBECHSL.
Pazneu 6. PactBopsI 4
Tema 6.1. OcHoBHOE co/lep:KaHue 2 OK 01
Hownsrne o Teoperuueckoe oGyuenue 2 OK 02
pacTeopax PacTBopenne Kak (QU3MKO-XHMHYECKHMI mporecc. PactBopel. CrocoObl NPUTOTOBIEHHS OK 07

pacTBopoB. PacTBoprMOCTb. MaccoBast 10J1s pacTBOPEHHOro BemecTBa. CMBICT MOKa3aTess

IPENENbHO JOMYCTUMOM KOHLEHTPAMM U €ro HCIOIB30BAaHUE B OLECHKE 3KOJOTHYECKOM

0€30MacCHOCTH.

[IpaBuiIa SKOJOTUYECKH IIENECOOOPA3HOro MOBENEHUS B OBITY M TPYHOBOM NEATENBLHOCTH B| 2

HENAX COXPAHEHHWs CBOEr0 3J0POBbS M OKPYXKAIOLIEH IPUPOJHON CpEIbl; ONAcHOCThH

BO3JIEMCTBHS Ha KUBBIE OPIraHM3MBI ONIPEIEICHHBIX BEIECTB.

Penrenre NMpakTUKO-OPMEHTUPOBAHHBIX PACYETHHIX 3aJaHUI Ha PACTBOPHI, MCIOIb3yeMbIE B

OBITOBOI ¥ IPOM3BOJICTBEHHOM JIEATEILHOCTH YEIOBEKA
Tema 6.2. OcHoBHOE coep:kaHue 2 OK 01
Hccnenosanue JlabopaTopHbIie 3aHATHS 2 OK 02
CBOUCTB PACTBOPOB | 11460pamopnas paboma 8 «Ilpuzomoenenue pacmeopoéy. OK 04

TlpuroToBenie  pacTBOPOB  3aJaHHOM  (MACCOBOH,%) KOHUCHTpAauuW (C  MPAakTHKO-|

OPUEHTHPOBAHHBIMHU BOIIPOCAMH) M ONPEAEIEHUE CPEIBI BOAHBIX PACTBOPOB.

Penrenue 3a1a4 Ha IPUTOTOBJIEHHE PACTBOPOB
Paznen 7. Xumusi B ObITY ¥ IPOU3BOACTBEHHOI A€ATEILHOCTH YeJI0BeKa 2 OK 01
Xumusi B OBITY I |OcHOBHOE cofiepKanue 2 OK 02
MIPOU3BOACTBEHHOMN

p l Teoperuueckoe o0yuenue 2 OK 04

NeITeIFHOCTH — v = OK 07
JerToBeKa Hogeilimye DOCTMIXKEHHS XMMHYECKOM HAYKM M XMMHYECKON TEXHOJIOIMU. Polb XUMUM B 5

00eCreYeHNH HSKOJIOTUYECKOW, DSHEpPreTMYecKkol M MuUIIeBOW Oe30MacHOCTH, pa3BUTHUHU
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MeauuuHbl. [lpaBuna mnoucka W aHauu3a XUMHMYECKOW MHGOpMAlMM M3  PA3IUYHBIX
UCTOYHMKOB (Hay4yHas W y4eOHO-HaydHas JIMTepaTypa, CPEACTBAa MacCOBOM HMH(OpMAIHH,
cetb MHTepHer ) Kelichl Ha TeMBbI CBSI3M JICSITEILHOCTH YEJIOBEKa M PUPO/IbI

CamocrosTenpHas pa60Ta

Koncynbranus

IIpomMe:kyToUHASI aATTECTALMS MO TUCHHUIJINHE (IK3aMEH)

Bcero

72
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3. YCJIOBUSA PEAJIMZALMU JUCHUTIJINHBI

3.1. TpeGoBaHusi K MUHHUMAJIbLHOMY MATePHAJIBLHO-TEXHHYECKOMY O0ecredeHHIo

Peanu3anus mporpaMmbl JUCHUILUIMHBI TpeOyeT Haiuuus y4eOHOro KaOWHETa TEOpPHUH
OpraHUYECKOH U 00IIel XMMUH, XUMUIECKOU JTaO0OpaTOpUH.
Obopydosanue yuebHo2o KabuHema meopuu OpeaHu4ecKol u 00wel XUmMuu:

= pabodyee MECTO MPEroIaBaTels;

— J0CKa IJIs1 HallTMCaHU,

- Ilepmonnueckas cuctema 3nmemenToB [[.1. MenpeneeBa, TaOIMIIbI U MJIAKATHI.

Obopyodosanue xumureckou 1abopamopuu.

MyddenbHas neub

TepmocTaTsl.
XOJIOIUIILHUK

CriekTpo(hoTOMETpHI B (POTOKOIIOPUMETPHI.
Pedpaxromerp, nonomep, pH-meTp, KOHIYKTOMETP, MUKPOCKOTIBI

AHanuTHYECKHE U TSXHUYCCKHE BECHI.

IMOCaZI0OYHBbIC MCCTA I10 KOJIUYCCTBY o6yqa}omnxc>1;

o HacronbHbie J'Ia60paT0pHLIe YCTAHOBKHU I10 HeopraHquCKOﬁ n OpFaHI/I‘ICCKOﬁ XHUMHH,

AHAJIMTHYCCKOEC H J'Ia60paT0pH0€

71a00paTOPHBIE CTOJIBI, BHITSKHBIC IIKA(BI.

3.2. UudopmanuonHoe odecriedeHrne 00y4eHust

o0opynoBaHue,

AYAUTOPHBIE MU XUMHYCCKUC

[lepeueHr peKOMEHAYEeMBbIX y4YeOHBIX H3JaHUN, VIHTEpHET-pecypcoB, IOMOJHHUTEIHHOU
JUTEpaTyphl
OcCHOBHBIC HCTOYHHKH:
Ne| Ne ABTOpBI Hanmenos I'on Hcnons3ye KonnuecTtso
n\ | ceme aHMe u TCS IK3EMILISIPOB
I | cTpa MECTO pu
U3IaHus A3YYEHUU B Ha
pasgenos | 6ubnmore | xadeape
Ke
1 2 3 4 5 7 8 9
1 AN. Oprannue | CaHKT- 4 Pexum _
ApTEMEHKO cKas [etepOypr: JocTymna: —
1 XAMHS Jlanb, 2023. URL:
book.com/b
00k/312845
2 B.B. Eropos | O6mas | CaHkr- 1-3,5-7 Pexum -
xumus | [lerepOypr: JOCTyIa: —
1 Jlann, 2023 URL:
https://e.lan
book.com/b
00k/322550
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https://e.lanbook.com/book/312845
https://e.lanbook.com/book/312845
https://e.lanbook.com/book/312845
https://e.lanbook.com/book/322550
https://e.lanbook.com/book/322550
https://e.lanbook.com/book/322550

I[OHOJIHHTCJILHLIC HCTOYHHUKH:

Komnunuecto
Ne | Ne ABTOpBI Hanmenos I'on Hcnons3y JK3EMIUIAPOB
m\in | ceme aHue u eTcs
cTpa MECTO pu B Ha
W3aHus U3Y4YCHUU | OmOIHMoTeKe kadenpe
pazzienoB
1 3 4 5 7
1 1 B.B. OcHoBBI CaHkr- 1-3,5-7 Pexum -
Kupunno | Heopranud [TerepOypr: JOCTyIa: —
CCKOM Jlanb, 2023. URL:
XUMUH https://e.lanbo
ok.com/book/
271280
2 1 J.C. buonorunu CaHKT- 4 Pexum -
[Tamupo eckas [TerepOypr: JoCTyIma: —
XUMHS Jlanb, 2023. URL:

https://e.lanbo
ok.com/book/

269918

ba3nl JaHHBIX, I/IHTepHeT-pecprLI, I/IHQ)OpMaHHOHHO-CHpaBO‘IHLIC X ITOUCKOBBIC CUCTCMBEI.
HHTepHEeT-pecypChl 1 9JI€KTDOHHO'6I/I6J'II/IOT6‘IHI>IC CUCTEMBI.

HNHTepHer pecypcesl

1.

YHuBepcurerckas

https://biblioclub.ru/

2. UznatenbctBo Jlanb. DnekTpoHHO-0MONMMoTeuHast cuctema.— https://e.lanbook.com/

oubnuoreka

OHJIaNH.

DNEeKTPOHHO-OMOIMOTEUHAS

3. Hayunas snextponnas 6ubnmmoreka eLIBRARY.RU — http://elibrary.ru
4. llenTtpanbHas 6nOMoTeKa 00pa3oBaTeNnbHbIX pecypcoB Munoopuayku PO. www.edulib.ru.

5. DnexTpoHHas nHGopMaMoHHas oOpa3zoBaTelibHas cpesia MHCTUTyTa https://aunn.pd/

a) MporpaMMHOE 0OecTieueHne
CuctemHsble mporpammMmHsle cpezctaa: Microsoft Windows XP,
[Tpuxnanueie nporpamMmMusble cpeactsa: Microsoft Office 2007 Pro, FireFox

6) 0a3bl JaHHBbIX, I/IH(I)OpMaI_II/IOHHO'CHpaBO‘-IHBIe " ITOUCKOBBIC CUCTCMBI:

3.3. OcoGenHocTH peanuzanuu padoyeid MporpaMmsbI

cucrema —

KaTaJior 00pa3oBaTeIbHBIX HHTEPHET-pecypcoB http:// www.edu.ru/

XUMHYeCKU# KaTaor: XuMudeckue pecypcbl Pynera http://www.ximicat.com/

[Mopran pyHaaMeHTAILHOTO XUMHUYECKOro oOpa3zoBanus Poccuu http://www.chemnet.ru
XuMuK: caiit o xumun misg xuMukos http://www.xumuk.ru/
Xumudeckuit cepsep http://www.Himhelp.ru .

B uckmOuYMTENBbHBIX CAy4asx 0pu peanu3anuu  pabodell mporpaMMmbl HpPUMEHSIETCS
AJIEKTPOHHOE 00YYCHHE U TUCTaHITMOHHBIE 0Opa3oBaTenbHble TexHonoruu (20 u JIOT), Bkimrouas
MIPOBEACHUE TEKYLIEro KOHTPOJSA YCIEBAEMOCTH M IIPOMEKYTOUHOW arrectauuu. Peammzanms
pabodeil TporpaMMbl TUCHUIUIHHBI ¢ ucnoib3oBanueM OO0 u JOT ocymecTtBusercs 1o
YCMOTPEHHUIO BEAYILEro MpenojaBaressl ¢ yIeTOM TEXHUYECKUX BO3MOXKHOCTEH O0y4aromuXxcs ¢
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https://e.lanbook.com/book/271280
https://e.lanbook.com/book/271280
https://e.lanbook.com/book/271280
https://e.lanbook.com/book/269918
https://e.lanbook.com/book/269918
https://e.lanbook.com/book/269918
https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
https://ачии.рф/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/

UCIIOJIb30BaHUEM MPOrPAMMHBIX CPE/ICTB, OOecneunBaonmx npuMmeHenue snemento 50 u JJOT
B MHCTUTYyTE, IyTEM CHUHXPOHHOIO M ACHHXPOHHOIO B3aUMOJEHCTBUSA, K KOTOPBIM MOTYT
OTHOCUTBCSI:

- JIeKTpOoHHAas HHPOPMAIIMOHHO-00pa3oBaTenbHas cpena Mucturyra;

- IPYIIIOBOM 4aT couuanbHo cetu BKoHTakTe;

- OHJIaiH BUJeOKOHpepeHIus B Z00m;

- BHJICO3AIUCH JIEKIUNA TIeIaroru4eckux paboTHHKOB WHCTUTYyTa, pa3sMemEHHbIC Ha
pa3MyYHBIX BHUJEOXOCTHUHTaX (HampuMep, Ha KaHajaxX I[pernojaBaTesiei) W/ 00JauyHbIX
xpanunumax (Hanpumep, SAunekc./luck, Google.luck, O6mako Mail.ru u T.1.).
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4. KOHTPOJIb U OLIEHKA PE3YJILTATOB OCBOEHMS
JUCHUILIAHBI

KoHTpons M oOlLleHKa pe3ysbTaTOB OCBOEHHs 0O0I1€00pa30oBaTENbHOM JUCLUILUIMHEIL
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBIeHHbIE HA (POPMHUPOBAHUE OOLINX
U po(ecCHOHANIBbHBIX KOMIIETEHLIUH 110 pa3/iesiaM U TeMaM COZep KaHusl ydeOHOro MaTepHaia.

THnbI OLEHOYHBIX

Ne OK |Moayas/Paznen/Tema| Pe3yabrat 00ydeHust .
MeponpusiTHi
| | OcHoBHOe comep:kanmne
1 Paszgea 1. OcHoOBBI @opuymiposarr,
0a30Bble MOHATHS H
CTpOEeHNs BelllecTBa
3aKOHBI XUMHHU
1.1 OK 01 |Crpoenue aToMOB Cocransats xumuueckue |1. Tect «Ctpoenue atoMoB
XUMHYECKHUX (hOpMyIIbI COCAMHEHHUI B |XMMHUYECKUX 3JIEMEHTOB U
AJIEMEHTOB M IMPUPOJIA |COOTBETCTBHH CO MIPUPOJA XUMUYECKOM CBSZH.
XUMUYECKON CBSI3U CTENIEHBIO OKHUCIICHUS 2. 3agaun Ha COCTaBIICHUE
XUMHYECKHX JIEMEHTOB, |XUMHUYECKUX (OPMYIT
WCXO/Is U3 BaJICHTHOCTH U |[IBYXaTOMHBIX COCTUHEHUM
ANEKTPOOTPHUIATETLHOCTH |(OKCHIOB, CYIb(PHI0B,
TUAPUJIOB U T.I1.).
3. 3agaHus Ha UCIOJIb30BAHUE
XUMHYECKON CUMBOJIUKU U
Ha3BAHUU COEIUHEHUI IO
HOMEHKJIaType
MEXIyHApOAHOTO COI03a
TEOPETHUYECKON U NMPUKIIATHOU
XUMHH U TPUBHATBHBIX
Ha3BaHUU JUIsI COCTABIICHUS
XUMHUYECKUX POpMYTT
JIBYXaTOMHBIX COE€IMHEHUI
(oxcuaoB, cynbhuaIoB,
TUAPUJIOB U T.11.) U JPYTHUX
HEOPraHWYECKUX COCTMHEHUN
OT/ICTIbHBIX KJIaCCOB
1.2| OK 01 |[lepmomuveckuii 3akoH |XapaKTepU30BaTh 1. Tect «Merammueckue /
OK 02 |u tabmuna JI.1. XMMHYECKHE DJIEMEHTHI B [HEMETAJNIMYECKUE CBOMCTBA,
MenneneeBa COOTBETCTBHUH C UX AIEKTPOOTPHUIATEIIHHOCTD U

I0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHUYECKHX 3JIEMEHTOB
.. Menneneea

CPOJCTBO K 3JIEKTPOHY
XUMHUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOEHUEM U
MOJIO)KEHHUEM B
MIEPUOTUYECKON CUCTEME
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OK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHnust

Tunsl oeHOYHBIX
MeponpUusTHI

XUMHUYECKUX diemeHToB JI. 1.
Meunpeneena.

2. [IpakTryeckue 3aJaHus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHHEM aTOMOB
XAMHYECKHX DJICMCHTOB U
MEePUOINYECKUM U3MEHEHHEM
CBOMCTB XHUMHYECKUX
3JIEMEHTOB U MX COCIMHCHUM
B COOTBETCTBHUH C
nojoxxenueM Ilepronuueckoit
CHCTEME.

3. IlpakTuxo-
OPUEHTHUPOBAHHBIC
TEOPETHUECKHUE 3aJaHus Ha
XapaKTEePHU3aALUI0 XUMHYECKUX
3JIEMEHTOB: «MeTalInuecKue
/ HeMeTaJInYeCKHE CBOMCTBA,
AJIEKTPOOTPHULIATEIIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C NX
AJIEKTPOHHBIM CTPOCHHEM U
ITOJIO’KEHUEM B
MIEPUOTUYECKON CUCTEME
XHUMHUYECKHX DJIEMCHTOB

JI.1. MeHnneneeBay

4. JlaboparopHas paboTta
«Onpenenenne
OTHOCHUTEJIBHOM aTOMHOM
MAacCHI IIHHKA

Pazpmea 2.
XuMuueckKue
peakuuun

XapakTepu3oBaTh THIIBI
XHMHUYECKHX peakuui

KonTposbnas padora
«CTpoeHne BelecTBa U
XUMHYECKHE PCAKIITNN

2.1

OK 01
OK 04

Tuel XUMHUYECKUX
peakuui

CocraBisATh peakuuu
COCIMHEHMUS,
pasnoxeHusi, 0OMeHa,
3aMEIICHUS,
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE
peaxkuuu

1. 3amaum Ha cocTaBICHUE
YpaBHEHUUN PEAKIUM:

— COeUHEHUS, 3aMEICHU,
pasnokeHusi, 0OMeHa;

— OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIINi
C HCII0JIb30BAaHUEM METOIa
AIIEKTPOHHOTO OanaHca.
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OK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHnust

THunel oeHOYHBIX
MeponpUusTHI

2. 3agaun Ha pacyeT MaccChl
BellecTBa UM 00bEMa

ra3oB 110 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKITUH
BEILIECTB; PACUETHI

Macchl (00bEMa, KOJIMUeCTBa
BEILIECTBA) MTPOJIYKTOB
peaxiuu, eciiu OJTHO U3
BEIIECTB UMEET IPUMECH

3. JlabopaTopHas pabora
«OKHUCITUTENBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIHU
PacTBOPOB JJICKTPOIUTOBY

2.2

DIIEKTPOTUTHIECKAS
JUCCOLIAAIUS U
MOHHBI 0OMEH

CocTaBnaTh ypaBHEHUS
XUMHAYECKHUX PEaKIUH
HMOHHOI0 0OMEHa C
y4JacTheM
HEOPraHN4YeCKUX BEIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJISIPHBIX U HOHHBIX
peaKkuuii C y4acTUEM KHUCIIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHHE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI

2. JJaboparopnas padota
"THUIbl XUMHUYECKUX PEaKIIUI.
Peaxiuu ruaponmza’

Paspnen 3. Crpoenue u
CBOMCTBA
HEOPraHU4YeCcKHX
BellleCTB

HccaenoBars crpoeHue
U CBOiiCTBa
HEOPraHu4YeCcKuX
BellecTB

KonTposbnas padora
«CBolicTBa HEOPraHUYECKUX
BellecTB)
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OK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHnust

THunel oeHOYHBIX
MeponpUusTHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKHX
BEIIECTB

Knaccudunuposars
HEOPraHU4ecKue
BEILIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «<HomeHnkaTypa u
Ha3BaHHME HEOPTaHUYECKUX
BEIIECTB UCXOJI U3 UX
XUMHUYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMUYECKOU
(bopMyIBI HCXOs U3
Ha3BaHMsI BELLIECTBA 110
MEKTYHapOAHON WU
TPUBHAIIBHOU
HOMEHKJIAType».

2. 3ajauu Ha pacuer
MacCoBOM 107U (Macchl)
XUMHUYECKOTO 3JIEMEHTa
(coenuHeHUsT) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aganus MO
KJIaCCH(UKAIINH,
HOMEHKJIAType U XUMUYECKUM
dbopMynaM HEOPraHUYECKUX
BEIIECTB PA3IUYHBIX KIIACCOB.
4. IIpakTuyeckue 3a1aHus Ha
omnpezeNeHue XUMUYECKOU
aKTHBHOCTH BEIIECTB B
3aBHCUMOCTH BHJIA
XUMHUYECKOU CBS3H U TUIIA
KPUCTAJUIMYECKON pEeIETKH

3.2

OK 01
OK 02

Du3nKOo-XNMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3HUKO-
XHMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAK)Ke TUIIa
KPHUCTAJUTMYECKOMN
pemeTku

1. Tect «OcobeHHOCTH
XUMHYECKHUX CBOMCTB
OKCHJIOB, KHCJIOT, OCHOBAaHUH,
aM(pOTEePHBIX TUIPOKCUIOB U
COJIei».

2. 3amaHus Ha COCTaBJICHHUE
YpaBHCHUU XUMHUYECKUX
peaKkuuii ¢ y4aCTUEM MPOCTHIX
Y CJIO’KHBIX HEOPTaHHMYECKUX
BEIISCTB: OKCUJIOB METAJIJIOB,
HEMETAIJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCIIOT, OCHOBAaHHUH U
amM(pOTEepPHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOITUX HX
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OK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHnust

Tunsl oeHOYHBIX
MeponpUusTHI

CBOIICTBA U CIIOCOOBI
MOJIyYEHHUSI.

3. IlpakTuxo-
OPHUEHTUPOBAHHBIE
TEOPETHYECKHUE 3aJaHUs Ha
CBOMCTBA U NOJIy4YEHUE
HEOPraHUYECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

Unentudukanms
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarts
KaueCTBEHHbBIC PEAKIINU
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. ITpakTHKo-
OpUEHTUPOBAHHBIC 3aJIaHUS
IO COCTABJICHUIO XUMUYECKHIX
peakuuii ¢ yuacTuem
HEOPraHMYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UJIeHTU(UKAITIY.
2.JIaboparopnas paboTa:
“OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX BEIIeCTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA
OpPraHUYeCKuX
BelleCTB

HccaenoBarb cTpoeHue
M CBOHCTBA
OpPraHuYecKuX BellecTB

KonTposbnas padora
«CTpoeHue u cBoiicTBa
OpPraHUYecKHX BellecTB»

4.1

OK 01

Knaccudukanus,
CTPOCHHE H
HOMEHKJIaTypa
OpPTaHMYECKUX BEIIECTB

Knaccugpunuposats
OpraHUYeCKHe BEIIeCTBa
B COOTBETCTBUH C UX
CTPOEHHEM

1. 3aganus Ha cocTaBiIeHHE
Ha3BaHUN OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAIILHON
WIN MEXAYHApOIHON
CHUCTEMATUYECKOU
HOMEHKJIATYpE.

2. 3ajaHus HA COCTaBJICHHE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX (hopMyI
OpraHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB.

3. 3ajauM Ha onpezeneHue
npocteiiel GopmMyIbl
OpraHMYECKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOIO
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CaoiicTBa
OPraHNYECKHUX
COeTUHEHNN

VcranaBiuBarth
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
OpraHNYECKHUX BEIIECTB
OT CTPOCHUS MOJIEKYI

1. 3amaHus Ha cocTaBJIcHUE
YpaBHEHUN XUMHUUYECKUX
peaKkuuii ¢ yyacTuem
OpFaHquCKHX BCIIICCTB HA
OCHOBaHHMH UX COCTaBa U
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THunel oeHOYHBIX

Ne | OK [Moayas/Pazgen/Tema| Pe3yabtat 00yueHus .
MeponpUsATHI
CTPOCHHUS.
2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHHUN XUMHUYECKUX
peaxkuui, HWIUTFOCTPUPYIOIIUX
XMMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
IIPOTEKaHUs JaHHBIX peaKuil
U TEHETUYECKOM CBA3U
OpraHMYECKUX BEIIECTB
pa3HBIX KIIACCOB.
3. PacuerHbie 3a1auu 110
YPaBHEHHUSAM pEaKLUi C
y4acTUEM OPTaHUYECKUX
BELIECTB.
4. JlaboparopHast pabota
“IlonyyeHue 3TWICHA U
W3y4YEHUE €ro CBOMCTB"
43| OK 01 |Nnentudukamus Hccnenosath 1.IIpakTuko-
OK 02 |opranuueckux Ka4yeCTBEHHbBIC PEAKIIMM  |OPUEHTUPOBAHHBIC 3a1aHUS
OK 04 |BemiecTB, X 3HAaYEHHUE |OPTraHUYECKUX 10 COCTABJICHUIO XUMUYECKHUX
Y IIPUMEHEHUE B COCUHEHUI OTAEIBHBIX |pEaKLMH ¢ y4aCTHEM
ObITOBOI U KJIACCOB OpPraHMYECKUX BEILECTB, B T.U.
IIPOU3BOJCTBEHHON MCIIOJIb3YEMBIX IS UX
JEATEIbHOCTH UACHTU(PUKAIUH B OBITY U
yesioBeKa MPOMBIIIJIEHHOCTH.
2.JIaGoparopnas padoTa:
“KauecTBeHHOE OnpeiesieHne
AJIEMEHTOB B OPraHUYECKUX
COCIMHEHUAX
5 Pazneu S. XapakrTepu3oBaTthb
Kunernyeckue u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHYECKHE |(PAKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecHe U CKOPOCTh
NpOTEeKaHUsl XMMHMYECKHX peakuui
XHMHMYECKHX peaKkuuid
5 | OK 01 |CxopocTb xuMHUECKHX |XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peaknuii. XuMHUYECKOE |BIMSIHUE KOHUEHTPALMM |TEOPETUYECKUE 3a/1aHHs HA

paBHOBecHe

pearupyrommx BenecTs u
TEMIIEPATYPHI HA
CKOpPOCTb XUMHYECKHUX
peakuuii
XapakTepu3oBaTh

aHanu3 (HaKTOPOB, BIUSIONINX
Ha U3MEHEHHUE CKOPOCTH
XUMHYECKOHN peakiiuu.
[TpakTHKO-OpHEHTUPOBAHHBIE
3aJlaHuUs HA IPUMEHEHHE
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Tunsl oeHOYHBIX

Ne | OK [Moayas/Pazgen/Tema| Pe3yabtat 00yueHus .
MeponpusTHil
BIIMSIHUE U3MEHEHUS npuniuna Jle-1llatense nms
KOHIEHTPALMU BEIIECTB, |HAXOXICHUS HANPABIICHUS
peaKkuuu cpeasl U CMEIIIeHUS PaBHOBECHSI
TEeMIEpaTypbl HA XUMHUYECKOHN peakiuu u
CMeEIlleHNEe XUMHYECKOTO |aHalIu3 (PaKTOPOB, BIUSIOIIUX
paBHOBECHs Ha CMEIICHUE XUMUYECKOTO
paBHOBECHS,
2. JlaboparopHasi paboTa «
CKOpOCTh XUMHYECKUX
peakuuii. XMMHUYECKOe
paBHOBECHE»
6 HUccaenoBaTs HCTHHHBIE
Pa3zgen 6. PactBopbl  |pacTBOPBI ¢ 3aJaHHBIMHA
XapaKTepUCTUKAMU
6.1| OK 01 |ITonsitue o pactBopax |Paznuyarh uctuHHBIC 1. 3agauu HA MPUTOTOBJICHUE
OK 02 pacTBOpbI pacTBOPOB.
2. IIpaktuko-
OPUEHTHPOBAHHBIE PACUETHHIE
3a/laHusl Ha TUCTIEPCHBIC
CHUCTEMBI, HCTIOJIb3yEeMbIC B
OBITOBOM U
MIPOU3BOJCTBEHHOMN
JIeATETbHOCTH YEJIOBEKA
6.2| OK 01 |HccaenoBanue cBoiicts |MccnenoBath Gpu3nko- Jlaboparopnas paboTa
OK 04 |pactBOpOB XUMUYECKHE CBOMCTBA “ITpuroroBneHue pacTBOPOB”
WCTUHHBIX pacTBOPOB
7 Pa3pen 7. OnenunBaThb 3amuTa Keiica (¢ yueTom
Xumus B ObITY U NnocJjieACTBUA ObITOBOM M |Oyaymiei
NPOM3BOJACTBEHHON  [IPOM3BOACTBEHHOMH npogeccCHOHAIBLHOU
AeATeIbHOCTH AeSITeJIbHOCTH YeJ10BeKA |1esiITeJIbHOCTH)
Ye10BeKa ¢ MO3M LM
IKO0JIOTHYECKOMI
0e30macHOCTH
OK 01 [(Xwumus B ObITYy 1 OnenuBats nocnencteus |Keiic (¢ yaerom Oymyrei
OK 02 |npown3BoacTBEHHOU OBITOBOM U npodeccuoHanbHOM
OK 04 |mestenpHOCTH MPOU3BOJACTBEHHOMN JIeATETLHOCTH)
OK 07 [uenoBeka NesTEIbHOCTH YeloBeka ¢ |Bo3MOKHbIE TEMBI KEHCOB:

HO3UIINHA YKOJIOTHUECKOU
0€e30MacHOCTH

1. DnexTpoxumMHuyecKre
METO/]Ibl BOCCTAHOBJICHUS
PEMOHTUPYEMBIX JI€TaeH.
2. CpencrtBa 3aluThl
METAJIJIOB OT KOPPO3HH.
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OK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHnust

THunel oeHOYHBIX
MeponpUusTHI

3. KoMmo3unoHHueie
Marepuabl B
CENbCKOXO03HCTBEHHOM
MIPOU3BO/ICTBE.
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