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[Tpu pazpaboTke paboueil mporpaMMbl AUCUUIUINHBI B OCHOBY TOJOKEHBI:

1. ®IroC CIIO no cnemmansaoct 21.02.19  3emiieycTpoiiCTBO, yTBEP)KICHHBIHI
puKka3oM MuHHCTEpCTBOM 00pazoBaHus U Hayku P®D ot «18» mas 2022 r. Ne 399.

2. ®I'OC cpemnero ob1ero oopa3oBaHus, yTBEpKAeHHbI MUHHCTEpCTBA 00Opa30BaHUs U
Hayku PO ot 17 mast 2012 1. Ne 413 (¢ usmeHenussmMu Ha 12 aBrycra 2022 r.).

3.YuebOnsiii miaH cnenuanbHocty 21.02.19 3emieyctpoiicTBo (roa Havyajia MOATOTOBKH —
2023), onoOpeHHBIE YYEeHBIM COBETOM A30BO-UEpHOMOPCKOTO WH)KEHEPHOTO WHCTUTYTA
®OI'BOY BO [onckoii I'AY «22» deppans 2023 r. [Ipotokos Ne§.

4. Pabouas mporpamma y4eOHOTO MpeaMera o0IIeo0pa3oBaTeIbHOIO KA MPOTPAMMBI
MOJATOTOBKU crienuanuctoB cpeaHero 3BeHa (manee — IIIICC3) pa3paboTana Ha OCHOBE
IPUMEPHOM IporpaMmsel yueOHON quciuIuinHbl «Xumus» (yrBepxkaeHa ®I'bOY IIIO HUPIIO
JUTIsL pealun3aliid OCHOBHOW mpodeccroHanbHOl oOpa3zoBaTenbHOi mporpammbel CIIO Ha Gasze
OCHOBHOTO 001Iero 00pa3oBaHUs C TONy4YeHHEM cpenHero odmiero obOpasoBanus. (IIpoTokon
Nel4 ot 30 HOs10ps 2022 1.).

PabGouast mporpaMma JUCHMIUTMHBI paCCMOTPEHa U PEKOMEHIOBaHA K HCIOJIBb30BaHUIO B
y4eOHOM Tpoliecce Ha 3aceJaHuu KadeIpbl arpOHOMHU M CEJICKIMU CEIbCKOXO03SHCTBEHHBIX
KyIeTyp «21» mapra 2023 1. [IpoTokom Ne 7.

3aBenyronuii kageapoii: Xponiok B.b.

Pabouas mporpamMma JMCHUIUIMHBI PACCMOTPEHA W PEKOMEHIOBaHA K UCIIOJIB30BAHUIO B
yu4eOHOM TMpollecceé Ha 3acelaHUU METOAWYECKOM KOMMCCHUH 10 00I1eo0pa3oBaTeNbHON
noaroroBke «17» anpens 2023 r. [Iporokoi Ne 8.

[Ipencenarens: XKomobosa M.B.

Pa3paborunk: mpenogaBarens 1 kareropun Maiibopona C.1O.
npenojasarens | kareropun Kynemona JILA.
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1. OBIIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT'PAMMBI
OBIIIEOBPA30OBATEJBHOM JUCHUILJIAHBI

1.1 MecTo AuCHUILINHBI B CTPYKTYype oOpa3oBarebHoH nporpammsl CITIO

OOmeobpa3oBarenbHas TUCHMIUIMHA «XHUMHUSA»  SIBISETCS  00S3aTENIbHOM  YacTbhIO
00111e00pa30BaTEIbHOTO IUKJIa 00pa3oBaTelIbHONW MporpaMMbl B cooTBercTBHH ¢ PI'OC mo
crenranbHocTH 21.02.19 «3emiteycTponcTBOY.

1.2. Heau U miianHupyemMblie pe3yJabTaThl 0CBOCHUS IMCIUILINHbI:

1.2.1 leas 001meo0pa3oBaTebHON JUCHUILIIHHBI

dopMHUpPOBaHUE Y CTYACHTOB MPEICTABICHUS O XUMHUYECKON COCTABJISIONICH €CTeCTBEHHO-
Hay4YHOW KapTHHBI MHUpa KaK OCHOBBI NPHUHATHS PEIICHUH B KU3HEHHBIX M ITPOU3BOJICTBEHHBIX
CUTYaIlUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpee.



1.2.2 Ilnanupyemple pe3yabTaThbl 0CBOeHHs YueOHOH qucumInHbI B cooTBeTcTBHU ¢ ®T'OC CIIO u Ha ocHoBe ®I'OC COO
Ocoboe 3naueHue aucturuimHa umeeT npu popmupoBanuu OK u 1K

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 MOHITHUS (XUMUYECKUI 3JIEMEHT, aTOM, JJIEKTPOHHAs

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 COLMAJIbHOM HANpaBlIEHHOCTH, | XMMUYECKas CBsI3b, MOJIb, MOJIApHAs Macca, MOJISIPHBIM 00beM,

Oii ICATENBHOCTH | CIIOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATh W | YIJIEPOAHBIN CKeJeT, (YHKIMOHAIbHAs TPYIIa, paguKall, H30MEpHs,

IIPUMEHUTEIBHO | CAMOCTOSTENIBHO BBINOIHATH TAKYIO JESATEIBHOCTD; | M30MEPbI, TOMOJOTUYECKUH psAll, TOMOJIOTH, YTJIE€BOAOPOAbI, KUCIOPOA- U

K pa3IMuHbIM - 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, KPUCTAJUIMYECKash PELIETKA, THUIIbI
NMO3HABATEJIbHbIMHU JAelCTBUAMM: XMMUYECKUX  peakuuid  (OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC, HK30-U
a) 0azoBble JIOTHYECKHUe AeliCTBHUS: SHIOTEPMUYECKUE, PEaKIUU MOHHOTrO OOMEHa), pacTBOP, 3JIEKTPOJUTHL,
- CaMOCTOSITENIBHO (dbopMyIMpOoBaThH U | HEDJIEKTPOJIUTBI,  DJEKTPOJIUTHYECKAS  JUCCOLMALNSA,  OKHCIUTEID,
aKTyaJlu3upoBaTh MNpoOJeMy, paccMaTpUBaThb €€ | BOCCTAaHOBUTENb, CKOPOCTh  XMMHYECKOM  peaklUuu, XUMHUYECKOe
BCECTOPOHHE; paBHOBECHE), TEOPUU U 3aKOHBI (TEOpUs XMMHUYECKOTO CTPOCHUs

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

- ONpeneNsiTh IeTu JeATeIbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX OJOCTUXKCHUA,
- 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 CBOWCTBaxX, COCTaBe, IMOJNY4YEHUU U
0e30macHOM  HMCIOJIb30BAaHUM  BAKHEWMIIUX  HEOPTraHWYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JEATEILHOCTH YEeTIOBEKA,;
- YMETh BBIBJISITh XapaKTEpHbIC MPU3HAKKM M B3aUMOCBSI3b HM3YYEHHBIX
MOHSATUN, TPUMEHSTb COOTBETCTBYIOIIME TOHSATUS TPU ONHUCAHUU
CTPOEHUS M CBOMCTB HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB U UX
MIPEBPAIICHHI; BBISBIIATh B3AMMOCBSI3b XMMUYECKUX 3HAHUI C TOHATUSMHU




- pa3BUBaTh KPEATUBHOE MBIIIUICHHE TPHU PEUICHUN
KU3HEHHBIX TIPOOIIeM

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

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

- BBIIBJISATH NPHUYUHHO-CJICICTBEHHBIC CBS3H U
aKTyaJIM3UpOBATh 3a/layy, BBIJIBUTATh THUIIOTE3Y €€
perieHwus, HaXOJHUTh apryMEHTBI 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 NEPEHOCUTHh 3HAHUS B MO3HABATEIBHYIO 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;

- yYMEThb HCHOJb30BaTh HAMMEHOBAHMUS XHUMHYECKUX COCIUHECHHM
MEXIYHApOJHOIO COK03a TEOPEeTUYECKOW U MPUKIAJAHON XUMUU U
TPUBHUAJIbHBIE HA3BaHMSI BAXKHEWILIMX BEHIECTB (ITUJICH, alleTUJIEH,
rIuuepuH, Gpenon, GgopmManbaerusl, yKCycHas KHCIIOTa, TIHIMH, YTapHbIA
ra3, yrjeKuclibli ra3, aMMHUaK, raiieHas H3BeCTb, HEralieHas H3BECTb,
MUThEBAsl COJAa M JPYTUX), COCTaBIATH (OPMYJIbI HEOPraHWYECKUX U
OpPTaHWYECKUX BEIECTB, YPABHEHUS XUMUYCCKUX PEAKIUN, OOBSICHATH MX
CMBICT; TOATBEPXKAATh XapaKTepHble XHWMHUYECKHE CBOMCTBA BEIECTB
COOTBETCTBYIOIIMMHU  DKCIIEPUMEHTAMH M  3alUCAMH  ypaBHECHHI
XUMHUYECKHUX PEaKIIHii;

- YMETh yCTaHABIUBATH MPUHAJJICKHOCTh N3YYEHHBIX HEOPTaHUYECKUX U

OpraHMYECKHUX BEUIECTB K ONpEAEICHHBIM KJlaccaM M TIpylIaMm
COCIMHEHUM, XapakTEpU30BaTb HUX COCTaB M BAKHEWINNE CBOMCTBA;
ONpeneNniaTh BHJbl XUMHUYECKHMX CBsI3€il  (KOBaJeHTHas, MOHHasd,
METaJIJIMYecKasi, BOJAOPOJHAs), THUIbBl KPUCTAJUIMYECKUX  PEIIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE PEAKLUY;

- cpopMupoBaTh TPEACTABJICHHUSI: O XHUMHUYECKOW COCTaBJISIOLIEH

€CTECTBEHHOHAYYHOW KapTUHBI MUpA, POJIM XMMHUHU B MO3HAHWUU SBICHUH
Opupojsl, B (DOPMUPOBAHMM MBIIUIEHUS 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 (U3WYECKUX  BEJHYMH,
XapaKTepU3YIOIUX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI: MAacCChl,
oO0bemMa (HOpMajJbHBIE YyCIOBHSI) TIa30B, KOJIMYECTBA  BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHUSA JUIs IPUHATHS peIlIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIMsX, CBS3aHHBIX C BENIECTBAMH W WX
pUMEHEHHEM

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
CpeJ/ICTBa TMOUCKA,

B o6s1acTH HEHHOCTH HAYYHOI0 MO3HAHUS:

- c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM U OOIIECTBEHHON MpPaKTUKH,

- yMeTb IUIAHUPOBATh U  BBIINOJHATH XUMHUYECKUNU OKCIIEPUMEHT
(mpeBpallleHusT OpraHMYECKUX BEIIECTB IPH HArpPeBaHUM, MOJIy4YEHHUE
JTUJICHA U U3yYEHUE €0 CBOMCTB, KAYECTBEHHBIC PEAKLIMY Ha ajbICTHUIbI,
Kpaxmaj, YKCYCHYIO KHCIIOTy; JleHaTypauusi O€JKOB IIPH HAarpeBaHHH,




aHaJu3a u
WHTEPIIPETANN
uHpopmanuu u
UH(POPMALIMOHHBI
€ TEeXHOJIOTUU
JUTSI BBITIOJTHEHUSI
3a1au
npodeccuoHanbH
OU NIeITENbHOCTH

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

M03HABATEJILHBIMH JelCTBUSIMU:

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 pPa3jIMYHbIX (opMaTax cC
y4eTOM Ha3HaueHUs HUHPOpPMALUM U IEJIEeBOH
ayTUTOpPUH, BBIOMpas  ONTHUMabHYIO  (QopMy
NIPEJCTAaBICHNS U BU3yalU3alliu;

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

- UCMOJb30BaTh CpeJICTBAa WHGOPMALMOHHBIX H

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

- BJIAZICTb HABbIKAMU PACIIO3HABAHUW U 3aIIUTHI

[[BETHBIC peakUuu OEJIKOB; MPOBOJUTH pPEAKIMHM HOHHOIO OOMEeHa,
ONpeneNiaTh CpeAy BOJHBIX pACTBOPOB, KAayeCTBEHHBIC pEAKUUU Ha
cynb(ar-, kapOoHaT- U XJIOPHUI-aHHUOHBI, HA KaTHUOH aMMOHMUS; pellaTh
JKCIIEpUMEHTANIbHBIE 3a7aun 1o TeMam "Mertamnsl" u "Hemeramisl") B
COOTBETCTBUU C IpaBWJIAMU TEXHUKU O€30MacCHOCTH MpH OOpalleHuu ¢
BEIIeCTBAMH M Ja0OpaTOpHBIM  00OpYyJOBaHHMEM;  IPEICTABIATH
pe3yNbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (GopMe 3alucH YpaBHEHHI
COOTBETCTBYIOLIMX peakiuii U (popMyTupoBaTh BHIBOJIBI HA OCHOBE ATHX
pe3yJbTaToB;

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

- BIAJAECTb OCHOBHBIMHU
XUMHYECKHX  SBJICHHN
MOJIETIUPOBAHUE);

- YMETh MPOBOAMTH PAcUeThl MO XUMHUECKUM (OopMyJaM M ypaBHEHUSM
XUMHUYECKUX peaKUUd C HUCIOJIb30BaHUEM (U3NYECKUX BEITUYHH,
XapaKTEpU3YIOIUX BEIIECTBA C KOJWYECTBEHHOW CTOPOHBI: MaccChl,
oO0bema (HOpMaJbHBIE YyCIOBHSI) TIa30B, KOJMYECTBA  BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE XMMUYECKHE 3HAHUS JUIs PUHATUS peIlIeHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYaIMsX, CBS3aHHBIX C BEHIECTBAMH H WX
IpUMEHEHHEM

METOJIaMH HAYYHOTO IIO3HAHHS BEIICCTB H
(HabOmroieHne, W3MEpPEeHHE, 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 U BBINOJHATh XUMHYECKUUA HKCIIEPUMEHT
(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 pEaKIMH OEIKOB; TMPOBOJUTH PEAKIMM HWOHHOTO OOMEHa,
KOMaH/1e OBaaneHue YHHBEPCAJBHBIMH | ONIPEEIATh CpEAy BOJHBIX pacTBOPOB, KAayECTBEHHBIE pPEAKLUHUHU HaA

KOMMYHUKATHUBHBIMU J1eiCTBHAMM: cynbar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHWUS; peIlaTh

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

- TMOHUMATh U WCIOJB30BaTh MPEUMYIIECTBA | COOTBETCTBUM C NPABHJIAMH TEXHUKH OE30MAcCHOCTH MpPH OOpaIIeHUU C

KOMaHJIHOW ¥ UHIMBUYaIbHOU pabOThI; BellecTBaMH U J1aOOpaTOpHBIM  OOOpYyJOBaHHEM;  IMPEACTABIATH

- TNPUHUMATH M COBMECTHOH JIEATEIBHOCTH, | pe3yIbTaThl XMMHUYECKOTO JIKCIEPUMEHTa B (popMme 3amucu ypaBHEHUI

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

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

pacnpenensaTh pojid ¢ y4eTOM MHEHHM YYaCTHUKOB

00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOpIWHUPOBAaTH M BBHIIOIHATH paboTy B

YCIIOBHSIX peanbHOTO, BUPTYAJIBHOTO u

KOMOWHHMPOBAHHOTO B3aUMO/ICHUCTBUS;

- OCYIIECTBJISITh TO3UTUBHOE CTPATETUUYECKOE

MOBEJICHUE B PA3JIMYHBIX CHUTYallUsX, MPOSBIATH

TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIMATUBHBIM

OBjajieHHe YHUBEPCAIbHBIMH PeryJsiTUBHbIMH

JefcTBUSIMU:

) NPUHSITHE ce0s1 U APYrUX JIIOJEei:

- MpU3HaBaTh CBOE MPABO M MPABO APYIHX JHOACH

Ha OIITNOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MUD C

TIO3HIINH JIPYTOTO YEJIOBEKa;
OK 07. B o0s1acTH 3K0JI0rH4eCKOro BOCIIUTAHUSA: - copMupoBaTh TPEACTABICHHUS: O XHUMHUYECKOW COCTaBJISIOMIEH
CopelicTBOBaTH - chOPMHUPOBAHHOCTh HKOJIOTMYECKON KYIBTYpHI, | €CTECTBEHHOHAYYHOW KapTUHBI MHPA, POJM XUMHUU B TMO3HAHWUU SBIICHUI
COXpaHEHHIO MMOHUMAaHWE BIMSHUS COIMAIBLHO-DKOHOMHYECKHUX | MPUPOABI, B (HOPMUPOBAHUH MBIIIJIEHUS W KYJIbTYphl JIMYHOCTH, €€
OKpY’KaroIeu MPOLIECCOB ~ HA  COCTOSIHME  TNPUPOAHONM ¥ | QYHKIIMOHATBHOW  TPAMOTHOCTH, HEOOXOAMMOW  JUIsl  pelieHus
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cpenbl, COIIMAIIBHOW  Cpelbl, OCO3HaHWE TJ00aJbHOTO | MPAKTHYECKUX 3a/lad M DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K
pecypcocOepexe | XxapakTepa dKOJIOTHYECKHUX TPoOIIeMm; CBOEMY 37I0pPOBBIO U IPUPOJHOM CPELE;

HUIO, IPUMCHATh | - IJIJAHUPOBAaHWUE W OCYIICCTBICHHE IEHCTBUMA B | - yMETh COOJIIOAATH MpaBUjIa SKOJOTHUECKH 11eJIECO00Pa3HOTO MOBEACHUS
3HaHUs 00 OKpy)XamlIleld cpeie Ha OCHOBE 3HAHUsS IeJiei | B ObITY U TPYAOBOH JEATEIBHOCTH B IENISIX COXPAHEHUS CBOETO 3JJ0OPOBBS
W3MCHEHHH YCTOMYMBOTI'O pa3BUTHUS YEJIOBEUECTBA; 1 OKpYXXarolllel MPUpPOJHON Cpelibl; YUUTHIBATh OMACHOCTh BO3ACHCTBUSA
KJIMMAaTa, AKTUBHOE HETPUSATUE JCUCTBUM, MPUHOCAIIUX BPEJ | HA JKUBBIE OPTraHU3Mbl ONPEJCICHHBIX BEIIECTB, MOHMMAs CMBICI
MPUHIIUIIBI OKpY>Kalolleu cpere; MoKa3arelisi IpeaesIbHON T0MYCTUMON KOHLIEHTpAIUU

OEepeKIUBOTO - yYMEHHE NPOTHO3UPOBATh HEOJIArOMPUSITHHIC

MIPOU3BOJICTBA, SKOJIOTUYECKUE TOCIEICTBUSA MPEAINPUHUMAEMBIX

3P PEeKTHBHO NEHCTBUI, IPeIOTBpALLATh UX;

JIeHiCTBOBATh B - paciupenue OITbITa JIeSITENLHOCTH

YPE3BBIYANHBIX 3KOJIOTUYECKOM HANIPaBJICHHOCTH;

CUTYyaIUAX




1.3 Kouim4ecTBO 4acoB Ha OCBOEHHE MPOrPAMMBI AHCIUTIIHHBI:
MaKCHUMaJbHON y4eOHON Harpy3ku o0yvaromerocst 72 yaca, B TOM YHUCIIE:
00s13aTeNIbHON ayJUTOPHOM yueOHOM Harpy3Kku oOydatomierocs 72 Jaca,
CaMOCTOSTEIILHOM paboThl 00y4Jaromierocs () 4acos.

2. CTpyKTYypa U coaep:kaHue 0011e00pa30BaTeIbHOM AU CHUIIIMHBI

2.1. O0beM JUCHUIIMHBI H BUbI y4eOHOH padoThI

Bup yueOHoii padoTbl

ba3oBblii ypoBeHb

O0beM 00pa3oBaTeIbHON POrPpaMMBbI I CHUTLTHHBI 72
OcHOBHOe coiep:KaHue 68
BT. U..

TEOpETUIECKOe 00ydeHne 32
PAKTUYECKHUE 3aHSITUS 18
nabopaTOPHBIE 3aHATHS 16
KOHCYJIbTAIlHH 2
IMpomexxyTounas aTrecTanus (IK3aMeH) 4
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2.2. TemaTnyeckui IJIaH 1 coaecpikaHue NUCHUINJIUHDBI

®opmupyemble
HaumenoBanue | Coaep:kanue y4eGHOro MaTepuaia (0CHOBHOE H MPO(ecCHOHATBLHO-OPHEHTHPOBaHHoe), | O0beM o6mue u
pa3iesioB U TeM J1a00paTOPHbBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb 4acoB |npodeccHoHaJbHbIe
KOMIIETEHIHH
1 2 3 4

OcHOBHOe cojiep:KaHHe 68
Pa3nes 1. OCHOBBI CTPOEHHS BeIeCTBA 6
Tema 1.1. OcHoOBHOe coiep:KaHue 4 OK 01
Crpoenue atomoB | TeopeTnueckoe o0yyeHue 2
XAMAHCCKAX CoBpeMeHHas MOJIeb CTpoeHHs aToMa. CUMBOJIUYECKHN S3bIK XUMHH. XUMUYECCKUI 3JICMEHT.
SJICMCHTOB 1 DnexTpoHHAas KOoHGwurypamus aroma. Kiaccudukaims XUMHYECKHX DIIEMEHTOB (s-, p-, d-
Hpuposia 3IIeMEHTHI). BasleHTHBIE 251eKTPOHBI. BaleHTHOCTE. DIEKTPOHHAS TPUPO/Ia XMMHUYECKOU CBSI3H. 2
XUMHYECKOH CBA3H DJIEKTPOOTPHUIIATEILHOCTD. BHIBI XUMHUECKOM CBA3M (KOBaJCHTHAsI, HOHHAs, METaJIMYECKasl,

BOJIOPOHAS) M CIIOCOOBI €e 00pa30BaHMs

IIpakTnyeckne 3aHATHA 2

Pemienue 3amaHuii Ha MCMOJIB30BAHUE XMMHUYECKOW CHUMBOJIMKH M HA3BaHUW COEAUHEHHH IO

HOMEHKJIATYPE MEKIYHAPOJHOTO CO03a TEOPETUUECKOM U MPHUKIIaHON XUMUH U TPUBHATBLHBIX

Ha3BaHWM I COCTAaBJIEHUS XMMHUUECKUX (DOPMYJ JIBYXaTOMHBLIX COEJUHEHUN (OKCHJIOB,

CyIb(HIOB, THAPUIOB M T.II.) M JIPYTHX HEOPIraHMYECKUX COEIMHEHUI OTIENIbHBIX KJIACCOB. 2

[IpakTuyecKWe 3allaHMs HAa YCTAHOBIEHUE CBA3UM MEXIY CTPOCHHEM aTOMOB XHMMHUYECKUX

3JIEMEHTOB U MEPUOJANYECKUM M3MEHEHHEM CBOMCTB XMMUYECKHX DJIEMEHTOB U UX COETUHEHHI

B COOTBETCTBHH C MOJIOKEHHUEM [lepnoandyeckoi CHCTEMBI.
Tema 1.2. OcHoBHOE coaep:xaHue 2 OK 01
Hepuonnyecknit | JlaGopaTopHble 3aHATHS 2 OK 02
3aKOH M TabIMIA  [TTaGopatopras paboTa | «OmpeneneH e OTHOCHTENLHON ATOMHOH Macchl [IHKAY
AN Mengieneesa  |Ocpoenne nmpuMeHeHns MKalbl a.e.M. B XUMAYECKHX pacueTtax. OmpeieleHne 5

OTHOCHTEJILHON aTOMHOM MAacChl IIMHKA [0 PEAKLUK BBITECHEHHS METAILIOM BOJOPO/IA U3

KHCIIOTHI.
Pa3nen 2. XuMu4yeckue peakuuu 12
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Tema 2.1. Tumsl OcHoBHOE coep:kaHue OK 01
XUMHYECKHUX Teoperuueckoe o0yueHue
peakiuii Krnaccudukanus u TUIIBI XUMAYECKUX PEAKIUi C yuacTHEM HEOPTaHUYECKUX BEIECTB.

CocraBiieHre ypaBHEHUH peakinii COSTMHEHUS, pa3TIOKEHUs, 3aMEIIeHUs, 0OMEHa, B T.4.

peaxkuuii TOpeHus, OKUCIICHU-BOCCTAHOBJICHHUS.

ypaBHeHI/ISI OKHCIIEHUA-BOCCTaHOBIeHUs. CTenens okucieHnsa. OKUCIUTENb U

BOCCTaHOBUTENb. COCTaBJICHHUE U yPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil

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

MIPOU3BOJICTBEHHBIX MPOIIECcCax U KU3HEIESTEIbHOCTH OPraHu3MOB

IMpakTuyeckue 3aHATHSA

KonunuectBennrsle oTHOMIEHMS B XUMHUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHU U

pacueTsl MO0 YpPaBHEHUSIM XMMHUYECKHUX peakuuid. Moib Kak elIMHUIA KOJIMYECTBAa BEIECTBA.

MousipHast Macca. 3aKOHbI COXPAHEHHUS MacChl U SHEPTuu. 3akoH ABorajpo. MospHblil 00beM

razoB. OTHOCUTeNbHAs TUIOTHOCTh ra3oB. PacueTsl Mo ypaBHEHUSM XHUMHUYECKUX PEAKIHH ¢

HCIIO0JIb30BAaHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIOBUSI) Ta30B, KOJIMUECTBA BEIIECTBA

JlaGopaTopHble 3aHATUSA

Jlaboparopnass pabota 2  «OKUCIMTETHbHO-BOCCTAHOBUTEIbHBIE PEAKIMH PACTBOPOB

AIEKTPOJIUTOBY

[IpencraBienre 00 OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakiusax. OrmnpeneneHue CTENeHH

OKHCJICHUS DJIEMEHTOB B COCJIMHEHUSX. 3aJJaHNe Ha COCTABJICHUE YpPaBHEHUW OKUCIUTEIHHO-

BOCCTAaHOBUTENBHBIX PEAKLUNA METOJOM AJIEKTpOHHOTro Oananca. M3yuuts BiausHue pH cpemsl

Ha XapaKTEp MPOTCKAHWA OKHCJINTEIbHO-BOCCTAHOBUTEILHOMI PCaKInu.
Tema 2.2. OcHoBHOE cogepkaHue OK 01
DNEKTPONUTHICCKAs| TeopeTHecKoe 06yueHne OK 04

JIUCCOLIMALIASL U
WOHHBIA 00MEH

Teopus 2nEKTPOIUTHUECKON nucconnannu. MOHbBL. DIEKTPOIUTHI, HEINEKTPOINTHL. Peakunn
noHHoro ooMena. CocraBiieHHE peaklMii HOHHOrO0 0OMEHa MyTeM COCTaBJIEHUS UX IOJIHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHMH. KHCIOTHO-OCHOBHBIE peaklMU. 3a/laHus Ha COCTaBJICHHE
VOHHBIX PEaKIHi

JlabopaTopHble 3aHATHSA

JIaGoparopHas pabota 3“Turnel XuMHYeCKHX peakiuil. Peakuuu ruapomnusa’.
WccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00Pa3yIOLIUXCsl BEIIECTB) U
MIPU3HAKOB XUMUYECKUX peakiuii. [IpoBeneHue peakuuiit HOHHOro 0OMeHa, THIPOIIN3a,
oIpeziesIeHUe cpeibl BOJHBIX PacTBOPOB. 3a/laHusl HA COCTaBJICHNE HOHHBIX PeaKIuil
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KonTpoasnas

CrpoeHue BelecTBa U XUMUYECKUE PEAKIIUU 2
pabdora 1
Pazpnean 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BeLeCTB 14
Tema 3.1. OcHoBHOe coepkaHue 4 OK 01
Knaccupukanmus, Teopernueckoe odyuenune 2 OK 02
HOMCHKJIaTypa 1 [Ipenmer Heopranuueckoit xumuu. Kiaccudukanus Heopranuueckux BemecTs. [IpocTeie n
CTpOCHHIE CJI0’KHBIE BelecTBa. OCHOBHBIE KIIACChl CI0KHBIX BEILECTB (OKCHIbl, THIPOKCHU/IbI, KUCIIOTHI,
HCOPraHWICCKUX coinu). B3auMocBsI3p HEOPraHUYECKUX BELLECTB. ArperaTHble COCTOSIHUS BEIIECTBA.
BCIICCTB Kpucrannuueckue 1 amopgHbie BelecTBa. THUIIbI KpUCTAJUIMYECKUX PELIETOK (aTOMHas, 2

MOJICKYJISIpHAs, HOHHAS, METAJNTNYeCKast). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BELIECTBA OT

THUIA KPUCTAJUIMUECKOM pEIIeTKH. 3aBUCUMOCTbh XMMUYECKON aKTUBHOCTH BEUIECTB OT BU1A

XUMHUYECKOH CBSI3U U TUIA KPUCTAIIIMYECKON pemeTKu. [[puunHbel MHOrooOpasust BelecTB

IlpakTH4yeckue 3aHATUSA 2

HomeHknarypa HEOpraHM4eCKuX BEIIECTB: Ha3BaHUE BELIECTBA UCXOS U3 UX XUMUYECKON

(hOopMyIIBI HITH COCTAaBIICHHE XUMUYECKON (POPMYIIBI HCXOsl U3 HA3BaHUS BEIIECTBA 1O

mexayHapoanoi (MIOITAK) unu TpuBHaibHON HOMEHKIIATYpeE.

Pemenune mnpakTuueckux 3aJaHUl 1O KiIaccU(UKAIMM, HOMEHKIAType M XUMHYECKUM

¢dopMynaM HEOpraHMYECKHX BELIECTB Pa3IMUYHBIX KJaccoB (yrapHbli ras, yrJIeKHCIbIA ras, 2

aMMHaK, raiieHas W3BECTb, HEralleHas W3BECTb, IMHUThEBass COJa M JPYrHX): Ha3blBaTh U

COCTaBJISATh (POPMYIIBI XUMHUECKUX BEIIECTB, ONPEACIATh IPHUHAUIEKHOCTD K KJIaccy.

HcTounuku xumuueckoit HHGopmaluu (CpeIcTB MacCOBOM MHpopMaIuu, ceTb MIHTepHeT u

apyrue). Ilouck nHpopmanuu no Ha3BaHUAM, HJIEHTH(UKATOpaM, CTPYKTYPHBIM (popmysiam
Tema 3.2. ®usuko- | OcHOBHOE coepKAHUE 6 OK 01
XUMHUYECKHE Teopernueckoe odyuenue 6 OK 02
CBOMCTBA Mertamnel. OOume ¢u3znyeckue M XUMHUYECKHE CBoicTBa MeTaimioB. CrnocoObl MOTy4eHHS.
HCOPTaHMIECKUX 3HaueHue METAJUIOB U HEMETAJJIOB B MIPUPOE U KUZHEEATEIbHOCTH YEI0BEKa U OPraHU3MOB. 2
BEIICCTB Koppo3ust MeTarmioB: BUIbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. O6mue ¢puzndeckue 1 XMMUYECKHE CBONCTBA HEMETAJUIOB. THUIMMYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccudpukanuss 1 HOMEHKIATypa COCIUHEHMHA HEMETaslIoB. 2

KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B IPUPOJIE
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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
HEOPTaHHICCKUX JIaGoparopHas pabota 4 OCHOBHbIE KJIACCHl HEOPraHUUYECKUX BEIIECTB. OK 04
BCILICCTB W3yuenmne peakiyy B3aUMOJCHCTBUS HEOPTaHUYECKUX COCIAMHEHH, CHOCOOBI MOyYEHHS H

XMMHMYECKHE CBOMCTBA OKCHJIOB, OCHOBAHWM, KHCJIOT U COJIECH.

Pemenue 3kciepuMEHTaNIbHBIX 33/1a4 110 XUMUYECKMM CBOMCTBAM METANIOB U HEMETAJLJIOB, 1O 2

pacro3HaBaHMIO U MOIYYEHHUIO COEIMHEHNI METAJUIOB U HEMETAJUIOB.

Wnentudukaniss HEOPraHUYECKHUX BEIIECTB C WCIONB30BaHUEM HX (DU3HKO-XMMHUYECKHX

CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEaKLUi.
KonTtpoibHasn .

CBolicTBa HEOPTraHUYECKUX BEILIECTB 2
padora 2
Paznen 4. CTpoeHue U CBOICTBA OPraHUYEeCKHUX BelleCTB 20
Tema 4.1. OcHoOBHOE co/lep:KaHue 4 OK 01
Knaccudukanus, Teoperuueckoe o0yueHue 2
CTPOCHHE 1 IlosiBiieHHE U pa3BUTHE OPTAaHUYECKOW XUMUHU KaK Hayku. [IpenMer opranndeckon XuMuu.
HOMEHKJIATypa MecTo 1 3HaueHHEe OpraHMuYeCcKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHUYECKUX XUMUYECKOE CTPOEHUE KaK IOPSIOK COEIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX
BELICCTB BaJICHTHOCTH. (OCHOBHBIE TOJOXEHUS TEOPUM XHMHUYECKOTO CTPOEHUS OpPTraHUYeCKUX

coequHeHnil A.M. BytiiepoBa. YriaepoaHbIil CKelleT OPraHUu4ecKOW MOJIEKYINbl. 3aBUCUMOCTD

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

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

coequHeHN. MexayHapoaHass HOMEHKJIaTypa M HPUHLUIBI HOMEHKJIATYpbl OpraHMYeCKHUX

coequHeHuil. IlonsTHEe 00 a30TcoAep)KaIlMX COEAMHEHUSX, OHOJOTMYECKH aKTUBHBIX

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

JIaboparopHas padota 5 “Ilonydenue 3THIEHA U €T0 CBOHCTB"
[TosrydeHne STWJIEHA W W3y4eHUE €ro CBOMCTB. MojenupoBaHHE MOJEKYJT M XUMHUYCCKUX
MIpeBpaIeHUI Ha TpUMepe dTaHa, STUJICHA, alleTHUIIeHa 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

JlaboparopHast pabora 6: “KayecTBeHHOE ONpeIelieHHe OJJIEMEHTOB B OPTaHUYECKUX
COETUHEHUIX.”

OmnpeesieHUEe JIEMEHTOB B COCTaBE OPraHMYCCKUX COCTUHCHUN C MCIOJIb30BaHUEM (U3UKO-
XUMHAYECKHX CBOWCTB W  XapaKTePHBIX KAUECTBCHHBIX peakinuid. Bo3HHKHOBEHHE
AQHAJTUTHYCCKOTO CHUTHAJIa C TOYKH 3PEHHS XHMHYECKHUX IPOLECCOB IMPH MPOTECKAHUH
Ka4eCTBEHHOW pEaKIMH, IMO3BOJSIONICH HICHTU(UIIMPOBATh IPEIJIOKCHHBIC OPraHHYECKHE
BEIICCTBA.

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

JlaGopaTopHble 3aHATHS 2

JlaGopaTopHas padora 7 «CKOPOCTh XUMUYECKHUX PEAKIIUA. XUMHUECKOE PABHOBECHEY.

W3yuuTh BIMSHUEC KOHICHTPAIMU, TEMIIEPATyphl U KaTai3aTopa Ha CKOPOCTbh XMMHUYECCKHUX 5

peaknmii. [TosaTHe XMMUYeckoro paBHOBecHs. CBOICTBA peakinid, HAXOSIIUXCSI B COCTOSTHUM

XMMHUYECKOT0 paBHOBecHsi. OCHOBHBIE CBOMCTBA XMMHUYECKOT'O PAaBHOBECHSI.
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. PactBoprMocTh. MaccoBasi f0Jisi pacTBOpeHHOro BemiectBa. CMBICI MOKa3aTes

MPEJCeIbHO JIOMYCTUMON KOHIIEHTPAIlMM W €ro HCIOJb30BAHHUE B OIICHKE HSKOJIOTHYECKOM

0€30MacCHOCTH.

[TpaBua 9KOJIOTMYECKH IIE€JIECO00Pa3HOTO MOBEACHUS B OBITY W TPYAOBOW IESATEIHHOCTH B 2

LENSX COXPAHEHHsI CBOETO 3JI0pPOBbS M OKPYXKAIOIICH MPHUPOIHONW CpENbl; OMacCHOCTh

BO3/ICHCTBUS HA KHUBBIC OPTAaHU3MBI OIIPEICIICHHBIX BEIICCTB.

Perrenne mpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3aJaHMi HA PACTBOPHI, MCIIOJIb3YEMbIC B

OBITOBOW M TIPOM3BOJICTBEHHOM JICSITEJIBHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOE coep:kaHue 2 OK 01
Hccnenosanue JlabopaTopHble 3aHATHS 5 2 OK 02
CBOMCTB PACTBOPOB | [TaGopaTopras pabota 8 «I[IpHroTOBIEHNE PACTBOPOBY. OK 04

[TpuroroBrneHre pacTBOPOB 3alaHHOW (MaccoBoil, %) KoOHIeHTpamuu (C TMPAKTUKO- 5

OPHEHTHPOBAHHBIMHU BOMPOCAMH) M OTIPEICIICHUE CPE/Ibl BOAHBIX PACTBOPOB.

Perienue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB
Paznen 7. Xumusi B ObITY ¥ IPOU3BOACTBEHHOI A€ATEILHOCTH YeJI0BeKa 4 OK 01
Xumusi B OBITY I |OcHOBHOE cofiepKanue 4 OK 02
MIPOU3BOACTBEHHOMN

p l Teoperuueckoe o0yuenue 2 OK 04

NeITeIFHOCTH — v = OK 07
JeTOBCKA Hoselimre AOCTHKEHHMSI XUMHYSCKOW HAYKH M XMUMHYECKOW TEXHOJOTWU. Poib XMMUU 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 IHTEpHET)

I[MpakTuyeckue 3aHATHSA

[Tonck u aHaIM3 KEWCOB O MPUMEHEHUM XHMHUYECKHX BEIIECTB M TEXHOJOTH C y4E€TOM
Oynymieid TpOoPECCHOHAIBHOW JCATENBHOCTH IO TEMaM: Ba)XHEHINIHE CTPOMUTEIIbHBIC
Marepuayibl, KOHCTPYKIIMOHHBIE MaTepHuajbl, KpPacKu, CTEKIO, KEepaMuKa, MaTepuaybl IJIs

2
ANEKTPOHUKHU, HAHOMATEepUabl, TEKCTUIIbHBIE BOJIOKHA, HICTOYHUKH SHEPTrUHU, OPraHuvyecKue u
MUHEpaJIbHbIE yI00pEHUs, IeKapCTBEHHBIE BEIIECTBA, OBITOBAsT XUMHSL.
3amura: IlpencraBieHue pe3ynbTaToB pelieHHs KeiicoB B (opMe MMHHU-AO0KIALa C
Mpe3eHTaluen
Koncynpranus 2
IMpomexxkyTouHasi aTTecTAIUS MO HCHUILIMHE (IK3aAMEH)
Bcero 72
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3. YCJIOBUSA PEAJIMZALIMU JUCHUIIJINHBI

3.1. TpeGoBaHusi K MUHHUMAJIbLHOMY MATePHAJIBLHO-TEXHHYECKOMY O0ecredeHHIo

Peanu3anus mporpaMmbl JUCHUILUIMHBI TpeOyeT Haiuuus y4eOHOro KaOWHETa TEOpPHUH
OpPraHUYECKO# U 00IIeH XUMHH, XHMHYECKOH J1a00paTOpHH.
Obopydosanue yuebHo2o KabuHema meopuu OpeaHu4ecKol u 00wel XUmMuu:

MOCaJ0YHbIC MECTA MO KOJIMYECTBY OOYJaIOIIHXCS;
= pabodee MECTO MPEIoIaBaTels;

— J0CKa IS HallMCaHus;
- Ilepmonnueckas cuctema 3nmemenToB [[.1. MenpeneeBa, TaOIMIIbI U MJIAKATHI.

Obopyodosanue xumureckou 1abopamopuu.
CriekTpo(hoTOMETpHI B (POTOKOIIOPUMETPHI.
Pedpakromerp, nonomep, pH-mMeTp, KOHAYKTOMETP, MUKPOCKOTIBI
MyddenbHas neub
AHaJINTUYECKUE U TEXHUUECKUE BECHI.
TepmocTaTsl.
XOJIOIUIILHUK

o HacronbHble 1a00paTOpPHBIE YCTAHOBKH 110 HEOPraHUYECKON M OPraHWYECKON XMMMH,
AQHATUTHYECKOE U JiaboparopHoe O0OOpyIOBaHME, AayAUTOPHBIE M XUMHYECKUE
71a00paTOPHBIE CTOJIBI, BHITSKHBIC IIKA(BI.

3.2. UndopmaunonHoe odecrnieyeHue 00yueHust

[lepeueHr peKOMEHAYEeMBbIX y4YeOHBIX H3JaHUN, VIHTEpHET-pecypcoB, IOMOJHHUTEIHHOU
JUTEpaTyphl
OcCHOBHBIC HCTOYHHKH:
Ne| Ne ABTOpBI Hanmenos I'on Hcnons3ye KonnuecTtso
n\ | ceme aHMe u TCS IK3EMILISIPOB
m | cTpa MECTO pu
U3IaHus A3YYEHUU B Ha
pasgenos | 6ubnmore | xadeape
Ke
1 2 3 4 5 7 8 9
1 O.C. Xumus | Mockaa, 1-7 54 2
1 ["aGpuensiu; Axkanemusi,
nr. 2014r.
OcTtpoyMoB
2 A.N. Oprannve | CaHKT- 4 Pexum _
ApTeMeHKO cKas [etepOypr: JocTymna: —
1 XAMHS Jlanb, 2023. URL:
book.com/b
00k/312845
3 B.B. EropoB | OG6mas | CaHkT- 1-3, 5-7 Pexum -
1 xumus | [lerepOypr: JOCTyIIa: —
Jlann, 2023 URL:
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https://e.lanbook.com/book/312845
https://e.lanbook.com/book/312845
https://e.lanbook.com/book/312845

https://e.lan
book.com/b
00k/322550
JlonoJIHUTeIbHbIE HCTOYHUKH:
KosmmuectBo
No | Ne ABTOpBI Hanmenos l'on Hcnonb3y AK3EMILISIPOB
n\im | ceme aHue u eTcs
cTpa MECTO pu B Ha
W3/IaHUS U3y4yeHun | OuOIMOTEeKe kadenpe
pa3enoB
1 1 3 4 5) 7
1 1 B.B. OcHOBBI CaHkr- 1-3,5-7 Pexum -
KupumioB | Heopranuu [TeTepOypr: J0CTyma: —
€CKOM Jlans, 2023. URL:
XUMUH https://e.lanbo
ok.com/book/
271280
2 1 s.C. buonornu CaHkTt- 4 Pexum -
[Tarmmpo eckas [TeTepOypr: JIOCTyIa: —
XUMUS Jlans, 2023. URL:
https://e.lanbo
ok.com/book/
269918

bassl nannbix, UHTEpHET-pEcypchl, HHOOPMALIMOHHO-CIIPABOYHBIE U [IOMCKOBBIE CUCTEMBI.
HHTepHeT-pecypchl U DIEKTPOHHO-OUOINOTEYHBIC CHCTEMBI:

a) MporpaMMHOE 0OecTieUeHNe
CuctemHble mporpammMmHsle cpezctsa: Microsoft Windows XP,
[Tpuxnanueie nporpamMmmMusble cpeactsa: Microsoft Office 2007 Pro, FireFox

0) 0a3bl TaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIEC Y TOMCKOBBIE CUCTEMBI:
KaTaJior 00pa3oBaTeIbHBIX HHTEPHET-pecypcoB http:// www.edu.ru/
XUMHYECKU# KaTanor: XuMudeckue pecypcsl Pynera http://www.ximicat.com/
[Mopran ¢pyHAaMEHTAILHOTO XUMHUYECKOro o0pazoBanus Poccuu http://www.chemnet.ru
XuMuK: caiit o xumun miisg xuMukos http://www.xumuk.ru/
Xumudeckuit cepsep http://www.Himhelp.ru .

3.3. OcobGeHHOCTH peanu3anuu padoyeil mporpaMmbl

B uckmOuYMTENBHBIX CAydasx Npu peanu3anuu  pabodell mporpamMMmbl HpPUMEHSETCS
AJIEKTPOHHOE 00YYCHHE U TUCTaHITMOHHBIE 0Opa3oBaTenbHble TexHonoruu (20 u JIOT), Bkimrouas
IIPOBE/IEHUE TEKYIIETO KOHTPOJI YCIIEBAEMOCTHM M NPOMEXYTOUHOW aTrrecTanuu. Peannzanus
pabodeil TporpaMMbl TUCHUIUIMHBI ¢ ucnoib3oBanueM OO0 u JIOT ocymecTtBusercs 1o
YCMOTPEHHUIO BEIYIIErO MpernoaaBaTess ¢ y4eTOM TEXHHUYECKUX BO3MOXHOCTEH oOyuaromuxcs ¢
WCIIOJIb30BaHNEM MPOTPAMMHBIX CPEICTB, oOecrieunBaromux npuMeHeHue snemMenToB D0 u JIOT
B MHCTUTYTE, MyTEM CHUHXPOHHOTO W ACHUHXPOHHOTO B3aUMOJICHMCTBHUS, K KOTOPBIM MOTYT
OTHOCUTKCSI:

- JIIEKTpOHHAs HHPOPMAIIMOHHO-00pa3oBarTenbHas cpena MucTuryTa;

- TpyIIIOBOM YaT counansHoi cetu BKoHTakTe;

- OHJIAMH BUJICOKOH(epeHus B Z00m;
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https://e.lanbook.com/book/322550
https://e.lanbook.com/book/322550
https://e.lanbook.com/book/322550
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
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/

- BUJCO3aIUCH JIGKIMH TeJaroruyeckux paOoTHUKOB WHCTHTYTa, pa3MeuiéHHbIE Ha
pPa3IMYHBIX BHJICOXOCTUHTAX (HAmMpUMep, Ha KaHaJIax IMpenojaaBaTesiel) W/HWiu 00JIauyHbIX
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 00yueHnust .
MepOonpUATHH
| | OcHoBHOe comep:kanmne
1 Paszgea 1. OcHoOBBI @opuymiposarr,
0a30Bble MOHATHS H
CTPOCHHS BellecTBa
3aKOHbI XMMHUH
1.1 OK 01 |Crpoenue aToMOB Cocransats xumuueckue |1. Tect «Ctpoenue atoMoB
XUMUYECKHX (hOopMyIIbI COEAMHEHH B |XMMHUYECKUX SJIEMEHTOB U
AJIEMEHTOB M IMPUPOJIA |COOTBETCTBHH CO MIPUPOJA XUMUYECKOM CBSZH.
XUMUYECKON CBSI3U CTENIEHBIO OKHUCIICHUS 2. 3agaun Ha COCTaBIICHUE
XUMHYECKHX JIEMEHTOB, |XUMHUYECKUX (OPMYIT
WCXO/IsI U3 BaJICHTHOCTH U |[IBYXaTOMHBIX COEIMHEHUM
ANEKTPOOTPHUIATETLHOCTH |(OKCHIOB, CYIb(PHUI0B,
TUAPUJIOB U T.I1.).
3. 3ajaHus Ha UCTIOJIb30BAaHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BAHUU COEIUHEHUI IO
HOMEHKJIaType
MEXIyHApOAHOTO COI03a
TEOPETHUYECKON U NMPUKIIATHOU
XUMHUU U TPUBUATBHBIX
Ha3BaHUU JUIsI COCTABIICHUS
XUMHUYECKUX POpMYTT
JIBYXaTOMHBIX COE€IMHEHUM
(oxcua0B, cynb(uIOB,
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

Pe3yabTat 00y4eHus

Tunsl oeHOYHBIX
MeponpUusTHI

XUMUYECKUX dieMeHToR JI.1.
Menpeneesay.

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
XHUMUYECKHX 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 PEaKIIN
C HCII0JIb30BaHUEM METOa
AIIEKTPOHHOTO OanaHca.
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OK

Moayas/Paznen/Tema

Pe3yabTat 00y4eHus

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, eciiyu 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
HEOPraHN4eCKUX 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

Pe3yabTat 00y4eHus

THunel oeHOYHBIX
MeponpUusTHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKHX
BEIIECTB

Knaccudunuposars
HEOPraHU4ecKue
BEIIIECTBA B COOTBETCTBHH
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
MacCoBOH 1011 (Macchl)
XUMHYECKOT0 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

Pe3yabTat 00y4eHus

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 COKPAIIEeHHBIX
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| Pe3yabtaTt 00yueHust .
MeponpUsATHI
CTPOCHHUS.
2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMHYECKUX
peakuui, WUTFOCTPUPYIOIIUX
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. Jlaboparopnas 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
COECIMHEHUAX
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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THunel oeHOYHBIX

Ne | OK [Moayas/Pazgen/Tema| Pe3yabtaTt 00yueHust .
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. IToremnenne KiInMaTa u
BBICBOOOXKIEHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. Byaymue marepuansl st
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OK

Moayas/Paznen/Tema

Pe3yabTat 00y4eHus

THunel oeHOYHBIX
MeponpUusTHI

aBua-, MalluHO- U
MPUOOPOCTPOCHUS.

3. HoBele maTepuansl ajist
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX IIPEenapaToB
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