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Pabouast mporpaMma ydeGHOTO mpenMera Xumus pa3paboTaHa Ha OCHOBE

TpeOOBaHUM:

denepaTbHOro roCyIapcTBEHHOro 00pa3oBaTelbHOTO  CTaHAapTa CPEelHEro
o61ero 06pa3oBaHus, yTBEPXKIEHHOrO IprKasoM MuHucTepeTsa 00pa3oBaHus
u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 . Ne 413 (manee — @I'OC
COO), B pemakumuu or 12.08.2022 Ne 732 «O BHeceHHH U3MEHEeHU! B
defepatbHBIA  TOCYLApCTBEHHBI —00pasoBaTelpHBI CTaHAApT — CPEHEro
0611iero 0Gpa3oBaHus, YTBEpXKIeHHBIN IprkazoM MHHHCTEPCTBA 00pazoBaHus
u Hayku Poccuiickori Denepanuy oT 17.05.2012 Ne413»,

desepadbHOTO rOCYIapCTBEHHOrO 00pasoBaTesIbHOTO  CTaHAapTa  CPEIHEro
npohecCroHaIbHOI0 o0pazoBaHust o CIIeUaNbHOCTH 40.02.04
IOpucnpydenyus yreepxkaeHHoro IlpukazoM MUIHHCTEPCTBA MPOCBEIICHMA
Poccuiickoit @eneparun ot 27.10.2023 No798.

dbenepanbHOM 00pa30BaTeNbHON IPOrPAMMBI CPEIHETO ob1rero odopasoBaHus,
YTBEPKIEHHOM IpukasoM MHUHHCTEPCTBA — MPOCBCIICHUA Poccuiickoit
®enepanun ot 18.05.2024 N 371,

[pUMepHO#  MpOrpamMMbl  00Ie00pasoBaTeNbHON  JMCLHIITHHEL Xumus,
o00penHoM Ha 3acenanuu Ilemarorndeckoro CoBeTa ®IT'BOY AITO UPITO n
DEeKOMEHIOBaHHOM ~ JUIi  peajusaluu  OCHOBHOH npodeccCuoHaNBHON
o6pazosarenbHoit porpammel CIIO Ha 6ase 0CHOBHOTO ob61ero 06pazoBaHus
C IOTydeHHeM CpelHero obuiero oOpa3oBaHHs (ITpotoxon Ne 14 ot «30»
gosops 2022 r).

Ha ocHOBaHHUU Pabodeit mporpaMMbI BOCIIUTaHNUA,

C Y4ETOM ITOIy4aeMOH CIeIHaTIbHOCTH.

OpraHu3zanus-pa3padoTIuK:
I'BITOY PO «Mop030BCKHH arpOIpOMBIITIICHHBIN TEXHUKYM

Pazpaboruuku: Kosareea Upuna Anamonvesna
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1. O0mas xapakrepucTuKka padoydeil nporpaMmbl 0011e00pa30BaTEIbHOM
AUCHMILIMHBI «XUMHD)

1.1. MecTo AMCUMINVIMHBI B CTPYKType OCHOBHOWH TmpodeccuoHaIbHOI
00pa3oBaTeIbHOM NMPOrpaMMbl
OO6meobpazoBaTenbHas AUCIUIUIMHA « XAMHES SBISICTCS 00S3aTEIIBHONW YaCThIO

o011e00pa3oBaTeIbHOrO MMKIAa oOpa3oBarenbHON mporpammbl CIIO B cooTBeTCTBUU €
®I'OC no cneuunansHocTH 40.02.04 FOpucnpyaeHus.

1.2. e u muIaHUpPyeMble pe3yJIbTAThl 0CBOEHUS TUCIUIJIMHBI:

1.2.1. Ileab 00me00pa3oBaTeIbHOM M CHUATIIHHBI
enp aucuumiauHbl «XUMUsD»: cPOPMUPOBATH Y O0YYAIOIIUXCS MPEICTABICHUE O

XUMHYECKOM COCTABIISIIOIIEN €CTECTBEHHO-HAyYHOW KapTUHBI MHpPAa KaK OCHOBBI
NPUHATUS PELIEHUN B KU3HEHHBIX M MPOU3BOACTBEHHBIX CUTYalUSX, OTBETCTBEHHOTO
IIOBEJCHUS B IPUPOJHON Cpee.

1.2.2. Ilnanmpyemble Ppe3yJbTaTbhl OCBOCHHS 0011€00pPa30BaTENIbHOI
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO 1 Ha ocHoBe @PI'OC COO

Ocoboe 3HaueHne AUCIUIUIMHA UMEET Npu (popmupoBaHuu u pa3sutuu JIP, MP,
[1P, OK u TIK.

Kon Dopmynuposxka TUUHOCMHO20 pe3yibmama
JInyHOCTHOTO
pe3yJibTara

2paxcoancKoe 60Cnumanue:
JIPrB 1 0CO3HaHMsI OOYYalOMIMMHUCS CBOUX KOHCTUTYLIMOHHBIX TpaB H
00s13aHHOCTEH, YBaXKEHUSI K 3aKOHY U MPaBONOPSIKY;

JIPrB 2 NPENCTABICHUS O  CONMAIbHBIX HOpPMax MW  IpaBUiax
MEXJIMYHOCTHBIX OTHOILICHHUN B KOJUIEKTHUBE;

JIPrB 3 TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IpPH
CO3/IaHMM  Y4eOHBIX TPOEKTOB, PpEHIEHWH Yy4eOHBIX U
ITO3HABATEJIbHBIX 3azay, BBIITOJIHCHU U XUMHYECKHUX
JKCIIEPUMEHTOB;

JIPrB 4 CIIOCOOHOCTM TNOHMMATh W TNPUHUMAThb MOTHUBBI, HaMepeHUS,

JIOTUKY M apryMEHThl JIPYTUX MPHU aHAJIU3€ Pa3JIMYHbIX BHUIOB
y4eOHOM JesTENHHOCTH,

nampuomuueckoe 60cCnumanue:
JIPnB 5 IIECHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY
HaCJIeIUI0 OTEYCCTBCHHON XUMUU;




JIPB 6

YBaXEHHUsSI K TIpOIEcCCYy TBOpYECTBAa B O0JAacTU TEOpUU U
MPaKTUYECKOr0 MPUMEHEHUS XUMHH, OCO3HAHHUS TOro, YTO
JOCTHKEHUSI HAyKU €CTh Pe3yNbTaT AJUTENIbHBIX HAOIIOACHUIA,
KPOMOTJIUBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, MOCTOSHHOIO
TpyJa YYEHBIX U IPAKTUKOB;

JIPoB 7

MHTEpPECa U MO3HABATEIbHBIX MOTUBOB B IIOJIYYEHUH U
MOCTIEAYIOLIEM a”Han3e uHpopmarun 0 MepeIOBbIX
JIOCTHKEHUSX COBPEMEHHOM OTEUECTBEHHOW XUMHUHU;

nyoeuo-npaecmeennoe eocnumanue.;

JIPnuB 8

HPABCTBCHHOI'O CO3HaHUs, STHYCCKOI'O IMTOBEACHN,

JIPuB 9

CIIOCOOHOCTH OLCHUBATL CUTYyallUH, CBA3AHHBIC C XUMHUUYCCKUMHU
SABJICHUSAMM, U IPUHUMATb OCO3HAHHBIC PCIICHUSA, OPUCHTUPYACH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

JIPnuB 10

TOTOBHOCTU OLICHUBATh CBOE IIOBEJEHUE M IOCTYIIKM CBOMX
TOBAapUIIEH C IO3WLMKM HPABCTBEHHBIX M IPAaBOBBIX HOPM H
OCO3HAHUE MOCJIEICTBUN ITUX IIOCTYIIKOB;

(pu3nyeckoe BOCIUTAHME:

TIPQB 11

IIOHUMAaHUA HCHHOCTeﬁ 3A0pOBOIro H 0€301IacCHOTO 06pa3a
JKHN3HH, H€O6XOI[I/IMOCTI/I OTBETCTBCHHOI'O OTHOIICHHA K
CO6CTBCHHOMy (I)I/I3I/I‘IGCKOMy U ICUXUYCCKOMY 310POBBIO,

TIPQB 12

coOroieHHsl IpaBuil 6€30MacHOro OOpalleHus C BELECTBAMH B
OBITY, TOBCETHEBHOM )KU3HU U B TPYAOBOH JICSTEIBHOCTH;

TIPQE 13

MOHUMAHUA  [EHHOCTH  MPaBWI  HHAMBUAYAJIBHOTO U
KOJUIEKTUBHOTO  0€30MacHOTO TOBEIEHUS B  CUTYalUsX,
YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

JIPds 14

OCO3HAHMSI TIOCIEACTBUI ¥ HENMPHUATUS BPEIHBIX IPHUBBIYCK
(ynorpe0JieHHsl aJKoroJisi, HAPKOTUKOB, KYpEHHUsl);

mpyoogoe socnumanue

JIPtB 15

KOMMYHUKATUBHOU KOMIIETEHTHOCTH B y4eOHO-
HCCIIEI0OBAaTENbLCKON IeATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPYECKOI M IPYTUX BUJAX JI€ATEIbHOCTH;

JIPTB 16

YCTAaHOBKM Ha aKTUBHOE Yy4YaCTUE B PEIICHUH MNPAKTHUYECKUX
3aJa4 COLMAJIBLHOW HaNpaBIEHHOCTH (B paMKaxX CBOEW IpPYIIIbI,
TEXHUKYMa);

JIPTB 17

HHTEpCCAa K NPAKTUYCCKOMY U3YUCHUIO HpO(I)CCCI/Iﬁ Pa3JIMIHOTO
poaa, B TOM YHUCJIE HA OCHOBC NPUMCHCHUS MMPECIMETHBIX 3HAHHUI
10 XMMHH,

JIPtB 18

YBaXEHUA K TPYAY, JIOAAM TpyJAa W pe3yjpTaTaM TpPYAOBOU
NeATENIbHOCTH; ~ TOTOBHOCTH K  OCO3HaHHOMY  BBIOODY
UHAMBUAYAJIbHON  TpaekTopuu  oOpa3oBaHus,  Oyaymiei
npodeccun U peaau3anuy COOCTBEHHBIX XH3HEHHBIX IJIAHOB C
y49€TOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHH,
WHTEPECOB U MOTpeOHOCTEH 00IIEeCTBA;

JKoJjiocuuecKoe eocnumanue

JIP>kB 19

JIP>ksB 20

HKOJIOTMYECKU 1IeJIECO00PAa3HOro OTHOILIEHHUS K MpPUpOJe, Kak
HMCTOYHHKY CYIIECTBOBAHUS KU3HU Ha 3eMJie;

MOHUMAaHUS TJI00ANIbHOTO XapaKTepa SKOJIOTMYECKUX MpoldiieMm,
BIIMSIHUSI SKOHOMUYECKUX IPOILIECCOB Ha COCTOSIHHE MPUPOAHOU




Y COIMAJIBHOM CPEJIbI;

JIP3ksB 21

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHUS JJOCTIKEHHH
XUMHUU IS pelLeHus BOIIPOCOB paLroHaIBLHOTO
IIPUPOIONOJIB30BaAHUS;

JIP3kB 22

AKTUBHOT'O HEMPHUATHS JEHCTBUI, TPUHOCSAIIUX BpE
OKpYXKalolllell NPUPOJHON Cpene, YMEHUS MNPOTHO3UPOBATh
HeOIaronpusITHhIC 9KOJIOTHYECKHE MOCJIEICTBUA
MPEANPUHUMAEMBIX AEUCTBUI U IPEAOTBPALIATh UX;

JIP>kB 23

HaJIN4us pa3BUTOrO HKOJIOTHYECKOT O MBILLIJICHMS,
9KOJIOTUYECKOHN KYJIBTYpPBI, OIBITA ACSITEIBHOCTH dKOJIOTHUECKOU
HAIPaBJIEHHOCTH, YMEHHMs  pPYKOBOJACTBOBATbCS MMM B
II03HABATEJIBHOM, KOMMYHHUKAaTUBHOM M COLMAIBHOW NPAKTHUKE,
CHOCOOHOCTH M YMEHHSI aKTHBHO IPOTHUBOCTOATH HJICOJOTHH
xemopoouu;

UeHHoOCmuU HAYy4YH020 RO3HAHUA:

JIPumn 24

chopmupoBaHHOoe™  MHPOBO33pEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHUS HayKd W OOIIECTBEHHOMU
MIPAKTHUKU;

JIPum 25

IIOHUMAaHUsA CHGIII/I(i)I/IKI/I XUMHHU KaK HAyKH, OCO3HAHUSA cé pojin B
GOpMHpPOBAaHUN  PALIMOHATIBHOIO  HAYYHOIO  MBILIUICHUS,
CO3/IaHUM 1IEJIOCTHOIO IPEACTABICHUA 00 OKpYXKalOIIEeM MUpe
KaK O eIIMHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEM U peleHud  npoljeM  COXpaHEHUs
IIPUPOJTHOTO PABHOBECHS;

JIPum 26

yOexAEHHOCTH B 0CO0OW 3HAYMMOCTU XUMUU JUJIsl COBPEMEHHOMN
LIMBUJIM3AIUU: B €€ TyMaHUCTMYECKON HAIpPaBIEHHOCTH W
BaXHOW POJIM B CO3/IaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpBI,
pelieHuH TJo0aJbHBIX MpOoOJIeM  YCTOMYMBOIO  pa3BUTHUS
YeJI0BEYECTBA - CBIPbEBOM, HHEPreTHYECKOW, NHUIIEBOM H
HKOJIOTUYECKOM  0€30MacHOCTH, B  Pa3BUTHU  MEIUIMHBI,
o0ecre4eHny YCIOBUH YCHEIIHOTO Tpyla M 3KOJOTUYECKH
KOM(OPTHOM KU3HU KaXKIO0T0 YieHa 00IeCcTBa,

JIPum 27

€CTECTBEHHO-HAyYHONM TIPaMOTHOCTH: IIOHMMAaHUS CYIIHOCTH
METOJOB II03HAHMS, HCIIOIB3YEMBIX B ECTECTBEHHBIX HAYKaX,
CHOCOOHOCTH UCIIOJIBb30BaTh MOIy4aeMble 3HAHUS Ul aHAJIN3A U
OOBSICHEHUS SIBJICHUH OKPY)KAIOLIEr0 MHpa U MPOUCXOJALINX B
HEM M3MEHEHUH, yMEHHUs JieJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAayYHBIX (DAaKTOB W HMEIOIIMXCS JAHHBIX C LENbIO
MTOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

JIPum 28

CIIOCOOHOCTH  CaMOCTOSTENIBHO  MCIIOJIb30BaTh XUMHUYECKHUE
S3HaHUA 1A PCHICHUA np06neM B PCAIbHBIX JKHW3HCHHBIX
CUTYyalUsIX,

JIPum 29

UHTEpeca K MO3HAHUI0 U HCCIEI0BaTENbCKOW JeSTEIbHOCTH;
TOTOBHOCTH U CHOCOOHOCTH K HEMpPEpPBIBHOMY 00pa30BaHUIO U
camM000pa3oBaHuIo, K aKTUBHOMY TIOJTy4YEHHUIO HOBBIX 3HAHUH IO
XMMHH B COOTBETCTBUU C )KU3HCHHBIMU MOTPEOHOCTSIMU;




JIPumn 30

HWHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IuvHBIX chepax
npoeCCUOHATBLHOMN 1eATEILHOCTH.

Kon
MeTanpeamMeTHOro
pe3yJabTara

Dopmynuposka memanpeomMenmHozo pe3yibmama

MP 1

3HaYMMble 7151 (POPMUPOBAHMS MHPOBO33PEHHs OO0ydaroIuxcs
MEXIUCIUIUIMHAPHbIE (MeXIpeIMETHBIE) oOuieHayYHbIe
HOHATUS, OTPAKAIOIIKE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa U
cnenn(uKy METoI0B MO3HAHUSA, UCTIONB3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEILECTBO, JHEPIUs, SBJIECHUE, IPOLECC,
cucTeMa, Hay4YHbIN (DaKT, MPUHLIUI, THIIOTE3a, 3AKOHOMEPHOCTH,
3aKOH, TEOpHs, MHCClIeJOBaHUE, HAOIIOJEHUe, HU3MEpeHue,
AKCIIEPUMEHT U JPYTHE);

MP 2

yHUBEpcaJbHble  y4deOHble  JelcTBUS  (TO3HABaTeJbHbIE,
KOMMYHHUKaTUBHBIE, pEryJIATUBHBIE), o0ecreunBaroye
dbopmupoBaHre (YHKIMOHAJIBHONW I'PAaMOTHOCTH M COLMAJIbHON
KOMIIETEHIIMHY 00Y4aroIINXC;

MP 3

CHOCOOHOCTh ~ OOY4YaroOLIMXCA  MCIOJIb30BaThb  OCBOCHHBIE
MCKIUCHUIITIMHAPHEIC, MHPOBO33PCHUYCCKUC 3HaHUA nu
YHUBEpCaJbHblE Yy4yeOHble JEHCTBUS B IO3HABATENBHOM H
COLIMAJIbHOM ITPAKTHKE.

Kon
IIpeameTHoOrO
pe3yjabTara

Dopmynuposka npeomemnozo pe3yibmama

1P 1

c(OpMHPOBAHHOCTh NPEICTABICHUNH O MeCTe XUMHUH B COBPEMEHHOM
HAay4yHOM KapTHHE MHpA; MOHUMaHHE POJU XUMHUU B (HOPMHUPOBAHUU
Kpyrozopa u (yHKIMOHAJIBHONW I'PaMOTHOCTH 4YeJIOBEKa Ui PeLIeHUS
IIPAKTHYECKUX 3a/1a4;

1P 2

BJIAJIEHUE OCHOBOITOJIarafoIINMU XUMHUYECKUMHU MOHSATHUSIMH,
TEOPUAMH, 3aKOHAMU M 3aKOHOMEPHOCTSAMU; YBEPEHHOE IMOJb30BAHHUE
XUMHUYECKON TEPMUHOJIOTMEN U CHMBOJIMKON;

I1P 3

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO ITO3HAHUS,
UCIONE3YEMbIMA B XHMHH: HAOJIOJCHHE, OMHCAHHUE, HU3MEpPEHHE,
AKCIIEPUMEHT; yMEHHE 00padaThiBaTh, OOBSICHATh PE3yJIbTAThHI
MPOBEAEHHBIX ONBITOB M JENIaTh BHIBOJIbI; TOTOBHOCTh U
CITOCOOHOCTH MPUMEHSITH METO/IBI TIO3HAHUS MPU PEIICHUN
MPAKTUYECKUX 3a/1a4;

IIP 4

c(OpMUPOBAaHHOCTh YMEHHS JlaBaTh KOJUYECTBEHHbIE  OLIEHKH
Y MIPOBOAMTD PACUYETHI [0 XUMUYECKHM (POpMYJIaM U YpaBHEHUSM;

IIP S

BJIAACHUC IIpaBUJIaMU TCEXHUKH 0e3omacHOCTH IIpru HCIIOJIB30BAHUN
XHUMHUYCCKUX BCIICCTB,

IIP 6

c(hOpMUPOBAHHOCTh COOCTBEHHOW TIO3UIIMKM 10 OTHOIICHUIO
K XUMUYECKOH MHPOPMAIUH, MOTydaeMOi 13 pa3HbIX HCTOUHUKOB.




Kon Dopmynuposxka KomnemeHyuu
KOMIIeTEeHIIUH
OK 1. BriOupath ciocoOsI perieHus 3a1a4 npodecCHoHaIbHOM AeSITEIIBHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM
OK 2. Hcnonb30BaTh COBpeMEHHBIE CPE/ICTBA MIOUCKA, aHAIN3a U UHTEPIIPETALIH
nH(popManuy U HHPOPMAITMOHHBIE TEXHOJIOTUH JIJISl BBITOJIHEHUS 33129
npoeccroHaIbHO 1eATENbHOCTH
OK 4. D dexTuBHO B3aNMOICHCTBOBATH U Pa0OTATh B KOJUIGKTHBE U KOMAaH/IC
OK 7. ConelicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH CPelibl, peCypcoCcOepeKeHHIO,
MIPUMEHSITH 3HAHHS 00 U3MEHEHUH KIIUMAaTa, IPUHIIAITE OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIUSIX
Kon Dopmynuposka npogheccuonanbHoli Komnemenyuu
KOMIIETEeHIIUH
BoIBISTS JH1I, HYKIAIOIIKUXCS B COLUATBHOM 3alUTE, U OCYIIECTBIATh X
IIK 2.2. YUET, UCHOIIb3Ys MH(POPMALHOHHO-KOMITBIOTEPHBIE TEXHOJIOTHH.
Opranu3oBbIBaTh U KOOPJIUHUPOBATH COIIMAIBHYIO pabOTy C OT/IEIbHBIMHU
IIK 2.3. JIMLAMU, KATETOPUSAMH TPaKIaH U CEMbIMH, HYXKIAIOIUMHUCS B COLUAILHOMI
MOJJICPXKKE U 3aIIUTE.

2. CTpyKTypa u coaepxkaHue 0011eo00pa3oBaTe/IbHOM JUCHUILIMHBI

2.1. O0bem IUCUMILIUHBI U BUABI Y4¢0HO pad0ThI

Buj yueOHoii padoThl Oobvem 6 uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTINHBI 72

B T.4.

1. OcHoBHOE conepxaHue 72

BT. U.:

TEOpeTUIEeCKoe 00ydeHne 34
MPAKTUYECKHUE 3aHITUS 28
71a0opaTOpHBIE 3aHATHS 10

2. IIpodeccuoHaTBLHO OPMEHTHPOBAHHOE Co/lep:KaHue (Co/lep:KaHue 4
NPHUKJIATHOT0 MOIYJIA)




BT. Y..

NPaKTUICCKUE 3aHATHS 4
UHIUBHIYAIbHBIA MIPOCKT (Oa/Hem)*™ HeT
1

IMpomexyrounas arrectamus ([13/2)

Bo scex auetixax co 36e300uxotl (*) (6 cnyyae eé Hanuyus) ciedyem ykazams 00veM 4acos, a 8 ciyyae

omcymcmeus yopamo u3 Cnucka
**) Ecau npedycmompeHr uHOUBUOYALbHbIN NPOEKM N0 OUCYUNIUHE, NPOSPAMMA O €20 Peatu3ayuu

paspabamuléaemcs OmMoenbHO




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopmMupyembie
Pa31esioB U TeM J1a00paTopHbIe U MPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOTYJIb KOMITETEeHIHH
1 2 3 4

OcHoBHOE coep:KaHue 72
Pasjnen 1. OcHOBBI CTPOeHMS BellleCTBA 7
Tema 1.1. OcHoBHOe coJep:xkaHue 4 OK 01
Crpoenne atoMoB | Teopernueckoe o0ydeHune 2
XAMAHCCKAX CoBpemeHHass MOJeIb CTpoeHHs aTomMa. CHMBOJIMYECKHI SI3BIK XUMHH. XUMHYECKAH 3JICMEHT.
SJICMCHTOB 1 OnexTpoHHas KOH(purypanus atoma. Kmaccudukanms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3J€MEHTHI).
npupoma BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTB.  DJEKTPOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 2
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XUMHUYECKON CBsA3M (KOBAJICHTHAs, HWOHHAS, METAUINYCCKasl,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusI

IIpakTHYeckune 3aHATHA 2

Pemienre 3amaHuii Ha WCIOJB30BAHUE XWMHYECKOH CHMBOJMKM M Ha3BaHWH COEAMHEHHM II0

HOMEHKJIATYPE MEXIYHAPOIAHOIO COK3a TEOPETHYECKON W NPUKIAJHON XUMHU W TPUBHMAJIBHBIX

Ha3BaHWH JUIA COCTAaBJEHUS XUMHYECKHX (DOPMYJI IBYXATOMHBIX COETMHEHHH (OKCHIOB, CYIb(QHIIOB,

THIPHUIOB | T.I1.) M IPYTUX HEOPraHUUECKUX COEIUHEHNI OTIEIbHBIX KIIaCCOB. 2

[pakTHyecKkre 3aaHus Ha YCTAHOBJICHHE CBSI3M MEXYy CTPOEHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U

HEPHOJUYECKUM U3MEHEHUEM CBOWCTB XUMUYECKHMX DJIEMEHTOB M MX COEIAMHEHHH B COOTBETCTBUHU C

nostoxkeHreM [1epruoInvecKoil CHCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 3 OK 01
[epuonnuecknii | TeopeTnueckoe odydenne 2 OK 02
3aKOH M TaOmuIa [Meproanyeckas cucreMa XuMuIeckux snemenToB J[. M. MenneneeBa. ®U3nYeCKUuil CMBICI
AW Menneneesa |[Tepuomuueckoro saxona .M. MeHeneesa. 3aKkoHOMEPHOCTH H3MEHEHHS CBOHCTB XMMHYECKHX

3JIEMEHTOB, 00Pa3yeMbIX UMM MIPOCTHIX U CIIOMKHBIX BEIIECTB B COOTBETCTBUH C TIOJIOKEHUEM 5

XHMHYECKOTO dyieMeHTa B [leproqudeckoii cucreme. MHPOBO33pEeHUECKOE U HAYYHOE 3HAYCHHUE

[Tepuoanueckoro 3akona [I.1. Menneneesa. [Iporno3sr .M. Menaeneea. OTKpbITHE HOBBIX

XMMHYECKUX DJIEMEHTOB.

IIpakTH4YeckHe 3aHATHA 1




Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPCTUICCKUX SaI[aHI/Iﬁ Ha XapaKTCpHU3alui0 XUMUYCCKUX
3JIEMEHTOB «MeTauinyeckue / HeMeTaUInYeCKUe CBOﬁCTBa, SJIICKTPOOTPULIATECIIBHOCTE XUMHUYCCKUX

AJIEMEHTOB B COOTBETCTBUHU C UX JIEKTPOHHBIM CTPOEHHUEM U IOJIOKEHUEM B IIEPUOIUUYECKON cucTeMe .
xuMuueckux annemeHToB J.M. MenneneeBa»
Pa3nen 2. XuMnuyecKkue peakunu 15
Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 8 OK 01
XUMHUYCCKUX Teoperuueckoe o0yueHue 2
peakuuit Knaccugukarus 1 THIIBI XUMHYECKUX PEAKIU C yUacTHEM HeopraHudeckux BemiecTB. CocTaBiieHue
YpaBHEHMH peakLuii COeAMHEHMs], PA3JI0KEHHs, 3aMellleHHs], 0OOMeHa, B T.4. peaKkI1ii TOpeHus,
OKHCJIEHUSA-BOCCTAHOBJICHMUS.
VYpaBHEHUsI OKUCIIEHUsI-BOcCTaHOBNIeHHs. CTeneHb OKucieHus. OKUCINUTENb U BOCCTAHOBUTEb. 2
CocraBieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI METOI0M 3JIEKTPOHHOI'O
6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLIUU B IPUPO/JIE, IPOU3BOICTBEHHBIX IIpoIieccax U
YKU3HEJESTEIIbHOCTH OPraHU3MOB
IIpakTHYeckue 3aHATHSA 6
KonnyectBenHble oTHOLIEHUS B XUMUHM. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHBI B XMMUHU U PACUYETHI 110
YpaBHEHUSAM XUMHUYECKHX peakuui. Mojb Kak eIuHuIa KoJW4yecTBa BemiecTBa. MosipHas macca.
3aKOHBI COXpAaHEHMs Macchl U 3Hepruu. 3akoH ABorajapo. MosspHblii 00beM ra3os. OTHOcHTENbHas 6
IUIOTHOCTh Ta30B. PacyeTsl M0 ypaBHEHMSIM XMMUYECKUX PEAaKIMN C UCIIOJIb30BAHUEM MAacChl, 00beMa
(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 6 OK 01
DNEKTPONINTHYECKA | TeopeTHUECKOE 00ydeHHe 2 OK 04
A MCCOMMANMA M 1 Teopys »1eKTPOIMTHYECKON aucconnanyu. MOHBL. DIEKTPOIUTHI, HEXIEKTPOIUTEL. Peakiuu HOHHOrO
MOHHBIH 0OMeH obmena. CocTaBieHue peaklMii MOHHOrO OOMEHA IIyTEM COCTAaBJIEHUS MX IOIHBIX M COKpAIIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCIOTHO-O0CHOBHBIE peakliUy. 3aJaHUsl Ha COCTABJIEHUE NOHHBIX PEaKIil
JlabopaTropHble 3aHATHS 4
JlaGopatopHas paboTa “TUIbl XUMUYECKUX PeaKIui’.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 4
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OnpeieNeHne cpeibl BOJHBIX
pacTBOpOB. 3a/laHus HA COCTaBJICHHE NOHHBIX peakluit
KonTpoubnas
padora 1 CrpoeHnue BelecTBa U XUMUYECKUE PEakluu 1




Paznea 3. CTpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB 17
Tema 3.1. OcHOBHOe coep:kaHue 6 OK 01
Knaccupukanus, | Teoperuueckoe oGydyenue 3 OK 02
HOMCHKIATYPA M |[Tpemer Heopranudeckoii xumun. Kiaccuukamys HeopraHmdeckux BemecTs. [IpocTIe U CIIOKHbIE IIK 3.3.
CTPOCHHC BemiecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BELIECTB (OKCHIBI, THAPOKCHIBI, KUCIOTHI, COJIK). B3auMocBs3b
HCOPraHUYICCKUX  |geopraHMYECKUX BEIICCTB. ATperaTHble COCTOsIHUS BemecTBa. Kpucrammaeckue u amopdHbie
BCIICCTB BellecTBa. TUIbI KPUCTAIIMYECKUX PELIETOK (ATOMHAsl, MOJIEKYJISIpHAs, MOHHAsA, METAJIIMYECKas ). 3

3aBUCUMOCTb (PU3MUECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUINYECKOHN pelIeTKU. 3aBUCUMOCTh

XUMHUYECKON aKTUBHOCTH BELIECTB OT BUa XUMUYECKOMN CBS3M U THUIA KPUCTAIUNINYECKON PEILIETKH.

[TpryrHBI MHOTOOOpa3us BEILECTB

IIpakTH4eckue 3aHATHSA 3

HomMmeHknatypa HeopraHM4ecKMX BEILECTB: Ha3BaHUE BEILIECTBA UCXO/s U3 UX XUMUYECKOH (pOpMYIIbI

WM COCTaBJIEHUE XUMUYECKOU (POPMYIIbI UCXO/sI U3 Ha3BAaHUS BEIIECTBA IO MEXAYHAPOIHON

(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYDE.

Pemenne mpakTH4ecKkux 3alaHUM MO KJIACCH(HUKAIMKM, HOMEHKJIATYpe M XUMHUYECKUM (QopmyliaMm

HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KJIAcCOB (YrapHbIH TIa3, YIVIEKMCIBIA Ta3, aMMHaK, raiieHas 3

U3BECTh, HETAIICHAs! U3BECTh, MTUTHEBASI COJIA M JIPYTUX): HA3bIBaTh M COCTABIATH (DOPMYITBI XUMHUYECKHX

BELIECTB, ONPEAENIATH NPUHAJIEKHOCTD K KIIacCy.

Hcrounnku xumudeckoi nHGopMaIuu (CpecTB MaccoBOi nHpopmaIum, cetb IHTEpHET U apyrue).

ITouck nHpopManny Mo Ha3BaHUSAM, HJIEHTU(UKATOpaM, CTPYKTYPHBIM hopMysam
Tema 3.2. ®usuko-| OcHOBHOe coep:KaHUe 6 OK 01
XUMHYECKHE Teopernueckoe o0y4enue 3 OK 02
CBOHCTBA Mertamnel. O6ume GU3HYECKHE W XUMHYECKHE CBOMCTBA MeTauioB. CrocoObl MOMydeHus. 3HaueHHE HK 1.3.
HCOPraHWHCCKUX  |nveTayIoOB M HEMETAJIOB B TMPHPOJAC M IKH3HEICATEIILHOCTH 4elIOBeKa W opraHu3MoB. Kopposwus 1
BCIICCTB METAaJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIIOB OT KOPPO3UH

Hemeramnpl. OOmme ¢u3nM4eckne W XUMHUYECKHE CBOMCTBA HEMETAUIOB. |HWIMYHBIE CBOWCTBA

HemeraioB [V— VII rpynn. Knaccudukanus 1 HoMeHkIIaTypa coeTuHeHUi HeMeTaioB. KpyroBopoTsl 1

OMOTreHHBIX 2JIEMEHTOB B IPUPOJIE

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHI0B, THAPOKCHIOB, KUCIIOT,

coJIel U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTUHEHH, 1

BBICIIMX OKCHJIOB M THAPOKCHIOB

IIpakTH4eckue 3aHATHSA 3




CocraBiieHHe YpaBHEHHMI XUMUYECKHUX PEAKIMH C Y4aCTUEM MPOCTBIX M CJIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: METAUIOB M HEMETA/UIOB; OKCHIOB METAJJIOB, HEMETA/NIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH W aM(OTEPHBIX THIPOKCUIOB; HEOPTaHUYECKUX COJIEH,

XapaKTEpU3YIOLIMX UX CBOMCTBA. 3

PemieHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJaHUM Ha CBOMCTBA, COCTaB, IOJIYYEHUE U

0e30I1acHOE HCIMOJIb30BAaHUE BAKHEHIIMX HEOPraHMYeCKMX BEUIECTB B OBITY U IPAKTUYECKOH

JIESITEJIbBHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOe coiep:kaHue 4 OK 01
Upnentndukanms | JlaGopaTopHble 3aHSITHS 4 OK 02
HCOPraHU4ICCKUX | JTagopaTropHas padoTa «MneHTudukanus HEOPraHMIECKUX BEIIECTBY. OK 04
BCIIECTB Pemienne skcnepUMEHTANBHBIX 3aJad 10 XMMHUYECKMM CBOWMCTBAM METAJUIOB M HEMETAJLIOB, II0

Pacro3HABAHMIO U NTOJIYYEHUIO COEIMHEHUN METAJUIOB U HEMETAJUIOB. 4

WnenTudukanysi HEOPraHUYECKUX BEUIECTB C HCIOJB30BAaHHEM HUX (DU3MKO-XMMHUYECKHX CBOMCTB,

XapaKTepHBIX KadyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cynabpaT-, KapOOHAT- U XJIOPUI-

AQHUOHBI, HA KATUOH AMMOHUS
KourpoabHnasn N

CBolicTBa HEOPTaHUYECKUX BEILLIECTB 1
pabora 2
Paznean 4. CTpoeHue U CBOIiCTBA OPraHMYECKUX BelleCTB 14
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccudukanus, | Teoperuuyeckoe o0ydyeHue 2
CTpOCHHE 1 [losiBneHne u pa3BUTHE OPTaHMYECKOW XUMUH Kak Hayku. [Ipenmer oprannueckor xumun. Mecto u
HOMCHKJIaTypa 3HAUYEHUE OPTaHNYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
OpPraHUYECKUX XVMMHYECKOE CTPOEHHE KakK IMOPSIOK COECIMHEHHS aTOMOB B MOJIEKYJI€ COIJIaCHO MX BaJICHTHOCTH.
BELIECTB OcHOBHBIE NTOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsl OopraHmdeckux coeauHeHunii A.M. byrtneposa.

VYriepoaHblii CKeNeT OpPraHWYecKOM MOJEKyJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[Tonstue o QynkunoHanpHoil rpynne. Panukan. IlpuHuunel KiaccUQUKaMU  OpPraHUYECKUX

coequHeHU. MexayHapoiHas HOMEHKJIAaTypa W IPHUHLUIBI HOMEHKJIATYPbl OPraHUYECKUX

coenmuaeHuil. [lonsTre 00 a3zoTcoaepX ammxX COSAMHEHUSX, OWOIOTHYECKH AaKTHUBHBIX BEIIECTBAX

(yriaeBogax, kupax, Oelkax M JIp.), BBICOKOMOJIEKYJSIPHBIX COEIUMHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3B€HO)

IIpakTHYeckue 3aHATHSA 2

Homenknartypa OopraHMYecKMX COEIMHEHMH OTAEIbHBIX KJIACCOB (HACBILIICHHBIC, HEHACHIIIEHHBIE WU

apoMaTHYECKHE YTJIEBOJOPObI, CIUPTHI, (DEHOJIbI, albJIErHIbl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.) 2

CocTaBieHHe TOJHBIX M COKpAIIEHHBIX CTPYKTYPHBIX (DOPMYyJ OpPraHMYECKUX BEUIECTB OTICIBHBIX




KJIACCOB, HCIOJB3yS WX Ha3BaHUs 10 CHCTEMATHYECKOW M TPHBHAIBHONH HOMEHKIJIAType (ITHJICH,
alleTWICH, DIMLEpUH, (eHo, (opMalbICTHI, YKCYyCHAas KHCIOTa, TIUIMH). Pacdersl mpocreiiieit
(bopMyITbI OPraHUIeCKON MOJICKYJIBI, HCXOJIS U3 AJIEMEHTHOTO cocTaBa (B %)

Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETMHEHUN

OcHOBHOe coiep:KaHue

TeopeaneCRoe oﬁyqe}me

OU3NKO-XMMUYECKHE CBONCTBA OPTraHUYECKUX COCIMHEHUH OTIENBHBIX KIJIACCOB (OCOOEHHOCTH
KJaccu(pUKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTHYECKUH psi U obwmas popmysia; U30Mepus;
du3HYECKre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYCHHS):

— IpeJesibHbIE YIIIEBOAOPOAbI (aJKaHbl M LUKIIOANKaHbl). ['OpeHne MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IIPOMBILUIEHHOCTH U ObITY. CBOMCTBA NPUPOIHBIX YIIIEBOJOPOJIOB, HAX0XK/IEHUE B
IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, aJKUHbl U QJIKaJWEHbl) U apOMATUYECKUE YIJIEBOJOpOJbl. [opeHue
alleTUIeHa KaK HICTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHHU JJIsl CBAPKU M PE3KU METAJJIOB

— KHCJIOPOZCOAEPIKaIINe COeTUHEHHS (CITUPTHI M (PEHOBI, KApOOHOBBIE KHCIOTHI M A(HUPHI, aTbJACTHU/IbI
U KETOHBI, JKUpbI, YriaeBosl). lIpakTuueckoe NpUMEHEHHE ATUJICHIVIMKONS, MNIMLEpUuHa, (eHoua.
[Ipumenenue ¢Qopmanpaernaa, aueTanbAeruaa, YKCYCHOM KHUCIOTh. MplUla Kak COJM  BBICIIMX
KapOOHOBBIX KHCIIOT. MoroIIKe CBOMHCTBA Mbljla

— a30TcojepXallliue CoelWHEHUs (aMMHBI M aMHMHOKUCIOTBHI, Oenku). BbicokoMonekymsipHble
COEJMHEHUs (CUHTETHYEeCKHe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMeEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anyst STHUIEHa KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCIIOJIb30BaHMSL.

I'eHeTHYeCKas CBSI3b MEXAY KJIaCCAMH OpraHMYECKUX COCUHEHUM

HpaKaneCKue 3aHATHSA

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KJIACCOB (TpUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIOCOOBI MOJyUeHUs): MpeesibHbIe (QIKaHbl U LUKIOAIKAHBI),
HenpeiebHbIe (AIKEHbI, AIKMHBI U aJIKaJHeHbl) 1 apOMaTHUYECKHe YIIeBOAOPOAbI, COHUPTHI U (PEHOIBI,
KapOOHOBBIE ~ KHUCJIOTBI M  3(QUpPHI, aNbJErHAbl W  KETOHbl, AaMHMHBl W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS. 3aJaHusl Ha COCTaBJICHHE YPaBHEHUN XMMHUYECKUX PEaKIHUH C
y4aCTHUEM OPTaHWYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa M CTPOEHUS

CocraBneHue cxeM peakiuii (B TOM 4YHCIE M0 TPEAJIOKEHHBIM IIeTI0YKaM IpeBpaIleHuit),
XapaKTepU3YIOIIMX XUMHUYECKHE CBOWCTBA OPraHMYECKUX COEAMHEHUN OTAENbHBIX KJIAcCOB, CIOCOOBI
UX TIOJIy4eHHs M Ha3BaHUE OPraHUYECKUX COCIMHEHMM 110 TPUBHAIBHOM WM MEXAYHAapOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYype.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOWMCTBA OPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

OK 01
OK 02
OK 04




JlaGoparopHas pabdora

1

JlaboparopHnas padota “IIpeBpallieHuss OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu".

[Tonydyenue sTUIeHa U U3yUYEHUE €ro CBOMCTB. MoJenupoBaHie MOJIEKYJI U XUMHUYECKUX MPEeBpaIleHUi 1

Ha MPUMepe dTaHa, STWICHA, alleTHIICHA U JIP.
Tema 4.3. OcHoBHOe coJep:xkaHue 4 OK 01
Wnentnukauns | Teopernyeckoe obyueHne 2 OK 02
OpTaHIICCKuX Buoopranuyeckue coeUMHEeHHs. IlpuMeHeHHe M OHMOJIOrMYecKas pojb YraeBoAoB. OKHCICHHE OK 04
BCIILECTB, MX YIJIEBOAOB — HCTOYHUK SHEPrUM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMHUHOKHUCIOT. 1 I1K 1.3.
SHATCHHC 1 [IpeBpamenust OenKOB MUIIM B opranu3Me. buomormyeckwe ¢yHkuuu OenkoB. buomornyeckue 1K 2.3.
TIpUMCHCHHC B (GyHKLUY XUpOB. Pojib OpraHndyeckoil XuMHUM B pellICHUH IPOOJIeM MUIEBOM 6€3011acHOCTH MK 3.3.
ObITOBOH 1 .| Posib opranuueckoil XUMHM B pELICHUMM NPOOJIEM 3SHEpreTUYecKoM Oe30MacHOCTH, B pa3BUTHU
IIPOU3BO/ICTBEHHOM

MEIUIUHBI, CO3/JaHNH HOBBIX MaTEPHAJIOB, HOBBIX UCTOYHUKOB YHEPTHHU (AIbTEPHATUBHBIE UCTOYHUKI
JCATCILHOCTH sHepruu). OnacHOCTb BO3JEHCTBHMS Ha HKMBBIE OpPraHM3Mbl OpPraHMYECKMX BELIECTB OTAEIbHBIX 1
HesoBeka KJIacCOB (YIJIE€BOAOPOABI, CHUPTHI, (PEHOJNBI, XJIOPOPTaHUYECKUE MPOU3BOAHBIC, AIBIACTHUABI U Ap.),

CMBICJI IOKA3aTeJsl IPeIeJIbHO JOMYCTUMON KOHIIEHTPAH

JlabopaTropHble 3aHATHUS 2

JlaGopaTtopHas padora: “VneHTudukanms opraHI4eCKuX COCTUHEHNN OTACTbHBIX KIacCOB”

WnenTudukanys OpraHMuecKuX COeTMHEHUN OT/IENIbHBIX KJIACCOB (Ha MpUMepe allbJerua0B, KpaxMmaa,

YKCYCHOM KHCIJIOThI, O€TKOB M T.II.) C HCIOJb30BaHUEM UX (UBHKO-XUMHUYECKUX CBOWCTB H

XapaKTepHBIX KaueCTBEHHbIX peakuuid. JleHaTypauus Oenka npu HarpeBaHuu. LIBeTHble peakuuu 2

O0enkoB. BO3HMKHOBEHHE AHAIMTHYECKOTO CHTHAJIA C TOYKH 3PEHHUS XHUMHUYECKHX IPOILECCOB IIPU

NPOTEKaHUU KaUeCTBEHHOH peakIiy, NO3BOJISIOIIEH HIeHTU(DUIMPOBATH MPEI0KEHHbBIE OPraHUYeCKUe

BEIIECTBA
Kontpoauas CtpyKTypa U CBOICTBA OPraHUYECKUX BEILECTB 1
pabora 3
Paspean S. Kunernyeckue u TepMOAUHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 5
Cxopoctb OcHoBHOe coaep:xaHue 5 OK 01
XUMHYECKUX OK 02
peaKIIHit. Teoperuueckoe o0yueHue 3
XUMHYECKOe CKOpOCTh peaKIfu, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPHPOIBI PEATHPYIOIIUX BEIIECTB,
paBHOBECHE KOHIIGHTPALlMM PEarupyroux BeLIeCTB, TEMIepaTypbl U IUIOMIAAM PEaKIUOHHOW IOBEPXHOCTH.

TenoBbie 3¢ (HEKThl XUMUYECKUX peakuuil. DK30- U S3HIOTEPMHUUECKHE, PEAKIIH. 3

OOpatuMocTh peaknuii. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHWE IMOJ ACHCTBHEM pPa3UYHbBIX
¢dakTOpoB (KOHIEHTpALIMS PEareHTOB UM MPOIYKTOB PEaKIMH, TaBlIieHUE, TeMIepaTypa) AJis CO3IaHus




ONTHUMAJIBbHBIX YCIOBUM MPOTEKaHU XUMHYEeCKUX nponeccoB. [Ipuniun Jle [larense

IIpakTH4eckue 3aHATHA 2 OK 01

PemieHne mpakTUKO-OPUCHTHPOBAHHBIX 3a[JaHUil HA aHaau3 (aKTOPOB, BIUSIONIMX HAa HM3MCHCHHE OK 02

CKOPOCTH XUMHYECKOM PEaKIMH, B T.4. C MO3UIUHA YKOJOTHYECKHU IIEIECO00PA3HOro MIOBEICHHS B OBITY

¥ TPYIOBOM JEATENLHOCTH B LEISAX COXPAHEHUS CBOETO 310POBbS M OKPYIKAKOIIEH IPUPOTHON CPEIBI. 5

PelieHre MPaKTUKO-OPUEHTHPOBAHHBIX 3ajlaHWii Ha mnpuMeHenue mnpunnuna Jle-Illarense s

HaXOXKJECHUS HANpaBJICHUs CMEIIECHUs pPABHOBECHSA XMMHMYECKOW peakUUM M aHaiu3 (aKTopoB,

BJIMSIONIMX HA CMEIIEHUE XMMHYECKOTO PABHOBECHS
Paznea 6. PacTBopsI 4
Tema 6.1. OcHOBHOe coiep:KaHue 2 OK 01
IlonsTre o TeopeTnueckoe odydenne 2 OK 02
pacTBopax PactBopenue Kak (pU3MKO-XUMUUECKuil mporecc. PactBopbl. CHocoObl IPHUIOTOBJIECHUS PACTBOPOB. OK 07

PactBopuMocTh. MaccoBass 10 PacTBOPEHHOro BemecTBa. CMBICH TIOKasareas MNPEeNbHO

JIOITYCTHUMO# KOHIIEHTPALIUK U €r0 MCIIOJIb30BaHKE B OIIEHKE YKOJIOTHYECKOU GE30M1aCHOCTH.

[IpaBuiia 3KOJOTMYECKH LEIECOO0PAa3HOTO MOBEAECHUS B OBITY M TPYIOBOW JEATENBHOCTH B LENAX )

COXpaHEHHsI CBOETO 37I0POBbS U OKPYXKAIOLIEH NPUPOIHOM CPEIIbl; ONIACHOCTh BO3JICHCTBHS HA YKUBbIE

OPraHU3MBbI ONIPE/IETEHHBIX BEIECTB.

PellieHue IPaKTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUH HA PACTBOPBI, HCIIONB3YEMbIE B OBITOBOM U

TPOM3BOJICTBEHHOMN JEATENBHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE COIep/KaAHNE 2 OK 01
Hccnenopanme JlaGopaTopHbie 3aHATHS 2 OK 02
CBOHCTB PACTBOPOB [ JTaGopatopHast paboTa «[IpHroTOBNEHHE PACTBOPOBY. OK 04

[TpuroroBneHne pacTBOPOB 3aJaHHOU (MaccoBOM, %) KOHLEHTpalUU (C MPaKTUKO-OPHUEHTUPOBAHHBIMU 5

BOIIPOCAMHU) U OTIPEJIENICHUE CPE/IbI BOAHBIX PACTBOPOB.

Pelienue 3a1a4 Ha PUTOTOBJIEHHE PACTBOPOB
IIpogeccnonaibHO-OPHEHTHPOBAHHOE COJAEPKaHUE (COaepKaHUe TPUKJIATHOTIO MOAYJIs)
Paznen 7. Xumusi B ObITY U IPOU3BOACTBEHHOI €ATEILHOCTH YeJ0BEKa 18 OK 01
Xumus B OBITY B (OcHOBHOE CO/lepiKaHue 9 OK 02
TpOM3BOICTBEHHOM Teopernueckoe o0yueHue 5 OK 04
NEATETBHOCTH — — — OK 07
yertoBeKa HoBeiilne 10CTHKEHHT XUMUYIECKON HAYKH M XUMUYECKOM TEXHOJIOrUH. POJIb XUMHUU B 00€CTIEUEHUH

HKOJIOTMYECKOM, SHEPreTUUEeCKON 1 MUIIeBON 0€30MacHOCTH, pa3BUTUU MeIUIMHbBL. [IpaBuia noucka u 5 1K 2.3.

aHaJIM3a XUMUYECKOM HHQPOPMAIMKM W3 pPa3MYHBbIX MCTOYHHMKOB (HayuHas M yueOHO-HaydHas IIK 2.3.

JUTEpaTypa, CpeaCcTBa MaccoBOM nHpopmaiuu, cetb MIHTEpHET)




IIpakTHYeckne 3aHATHA

[Towick M aHaANM3 KEWCOB O NMPUMEHEHWH XMMUYECKUX BEHICCTB W TEXHOJIOTHH C Y4eTOM Oymyien
npoecCHOHANBHOM  NEATENbHOCTH MO  TeMaM:  Ba)KHEWIINME  CTPOMTENbHBIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE =~ MaTe€pHalbl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaybl [Js DJIECKTPOHUKH,

HAaHOMAaTepHalibl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKUA DSHEPIUH, OPraHMYEeCKHe U MUHEPaJIbHBIC 4
y100peHus, JIeKapCTBEHHBIE BEIIECTBA, OITOBAST XUMHUSL.

3amura: [IpencraBienue pe3yabTaToB pelieHus: KeicoB B popMe MUHH-JIOKIA/Ia C Mpe3eHTaluei
IIpome:xxyTouHasi aTTecTanus Mo JUCHUIINHE (324eT) 1

Bcero
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3. YCJOBUS PEAJIU3ALIMM ITPOTPAMMBI YYEBHOM
JUCHUIIIAHBI

3.1. TpeboBaHusi K MHUHHUMAJBHOMY MATEPHAIbHO-TEXHHYECKOMY
o0ecrneyeHu 10

JIst peanu3alMe MPOTrpaMMbl  yU4eOHON JIMCIMIUIMHBI IPEITYCMOTPCHBI
CJICTYIONTUE CIICIIUAIbHBIC ITOMEIICHUS:

Kabunet «Xumum.

[Tomemnienne kaOWHETa OJDKHO YIOBIETBOPATH TpeOoBaHMAM CaHHUTap-
HO-3MHEMHOIOTHYecKiX mpaBwit U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIICHO THIIOBBIM OOOPY/IOBAHHEM, YKA3aHHBIM B HACTOSIIUX TPEOOBAHUSIX, B
TOM YHCJIC CIICIIHAM3UPOBAHHON y4eOHON MeOeNbi0 W CpPeACTBAaMU OOYYCHUS,
JOCTAaTOYHBIMH  JUIsI  BBITIOJIHEHUS TpeOOBaHMKA K YPOBHIO TOJTOTOBKH
oOydJarommxcs.

Oo0opynoBanue y4e0HOro KaOuHeTa:

- HarJsgHbIe MOCOOMs (KOMILIEKThI Y4eOHBIX TaOJHWIl, CTEHIOB, CXEM,
IJIaKaTOB, MOPTPETOB BHIJAIOIIMXCS YUEHBIX B SI3IKO3HAHMS U JP.);

- JTUAAKTHYECKHE Marepuaibl (3aJaHusl 1 KOHTPOJBHBIX paboT, s
Pa3HBIX BUIOB OIIEHOYHBIX CPEACTB, SK3aMEHA H JIp.);

- TEXHUYECKHUE cpelcTBa o0OydeHUs (MEPCOHANbHBIA KOMIBIOTEP C
JUIIEH3UOHHBIM TIPOTPAMMHBIM 00CCTICUCHHEM; MYJBTUMEIUHHBIA TMPOEKTOD;
WHTEPAKTHUBHASI IOCKA, BHIXO]] B JIOKAIIBHYIO CETh);

- 3au1bl (OMOIMOTEKA, YNTATIBHBIN 3211 C BBIXOJOM B ceTh IHTEpHET).

3.2. HapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jist peanuzanuu mporpamMMbl  OUOIMOTEUYHBIM (QoHI 00pa3oBaTebHOMN
OpraHu3allid WMEeT TIeYaTHbhle M DJCKTPOHHBIE OOpa3oBaTelbHBIE U
WHOOPMAITMOHHBIE PECYPChl, PEKOMEHJOBAaHHBIC i HUCIOJIb30BAaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIe MATH JIET C MOMEHTA U3JaHuS.

OcHOBHBIE TeYaTHbIE U31aAHUSA
1. Xumusa. 10 knacc. YryOnéHHbelii ypoBeHb: yueOHuk/ B.B. Epemun, H.E.

Kysemenko, B.W. Tepenun, A.A. Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna.
— M.: IIpocBemienue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 xnacc. Yrmryonéuueii ypoBeHb: yueOHuk/ B.B. Epemun, H.E.
Ky3semenko, A.A. Jlpo3nos, B.B. Jlynun; nox pen. B.B. Jlymmna. — M.:
IIpocemienue, 2022. — 478, [2] c.: ui.

3. AxdunorenoBa, M. B. Xumusa: yd4eOHMK M TPAKTUKyM [JIsi CPEIHETO

npodeccuoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.

[TonkoB. — 2-¢ u3M., ucnp. u aon. — Mocksa: UznarensctBo HOpaiit, 2022, —

291 c.

3.Ileronuxuna, H. A. O6mas xumus: yueonuk ans CIIO / H. A. Illeronuxuna, JI.

B. Munaesckas. — Canxkr-IlerepOypr: Jlans, 2021. — 164 c.



JlonoTHUTE IbHbIE HCTOYHUKH

1.  Xwumws. YrinyOneHuslit ypoBeHb. 10—11 kimaccel: pabouast mporpamma K
muaun YMK B.B. Jlynuna: ydeOHO-Meroauueckoe mnocobue / B.B. Epemun,
A.A. Jlpo3nos, 1.B. Epemuna, 2.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

2. Meronuueckoe nocobue k yueOuuky B. B. Epemuna, H. E. Ky3pmenko,
B.1. Tepenuna, A. A. Jlpo3noBa u ap. «Xumus. YTIIyOJIeHHBIA ypoBeHb». 10
kimacc / B. B. Epemun, A.A. JlpozmoB, U.B. Epemmna, B. . MaxonuHna,
O. 10. Cumonoga, 2.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : um.

3. Meroaunueckoe nocodbue k yueonuky B. B. Epemuna, H. E. Ky3sMenko,
A. A. [pozgoBa u ap. «Xumus. YriayOneHHbI ypoBeHb». 11 kimacc / B. B.
Epemun, A.A. JIpo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrona, 3.10.
Kepumos. — M.: Jlpoda, 2018. — 423 c. : wu.

4. Tycesa, E. B. Xumus gis CIIO: yuebHo-MeToanueckoe nocodue / E. B.
['ycea, M. P. 3uranmmuna, /. 1. KynmukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — TekcT: sneKkTpoHHBIA // JlaHb : AIEKTPOHHO-
oubnuoreunass cucrema. — URL: https://e.lanbook.com/book/196096 (nmara
obOpamienus: 14.10.2022). — Pexxum nocTyma: st aBTOPHU3. MOIb30BaTENEH.

5.  Yepnukona, H. FO. XuMus B 70CTYyTHOM H3JIOKEHUU: YUEOHOE TTOCOOUE
s crio / H. FO. YepaukoBa. — 2-e uzn., crep. — Cankt-IlerepOypr: Jlanb, 2022.
— 316 c. — ISBN 978-5-8114-9500-9. — Texkct: snextpoHHb // JlaHb:
3JIEKTpOHHO-OMOMoTeunas cucrema. — URL: https://e.lanbook.com/book/195532
(mata obpamenusi: 14.10.2022). — Pesxxum nocTtyma: ajisi aBTOpH3. MOJIb30BaTEICH.

6. IlleBuunpina, JI. B. Xumusa: yue6noe nmocodue / JI. B. llleBHumnpina, A.
N. AnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4. — Texkcrt: aneKkTpoHHbIN // JlaHb: 351eKTpoHHO-OUOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/118505 (nmata oOpamenusi: 14.10.2022). — Pexum
JOCTYTIA: JJISl aBTOPH3. MTOJIh30BaTEIICH.

7.  bmunos, JI. H. Xumus: yue6nux nns CIIO / JI. H. baunos, U. JL
[lepdunona, T. B. CokonoBa. — 2-e uzn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Texct: snexkTpoHHbI // JlaHb:
3JIEKTPOHHO-OnOmoTeunas cucrema. — URL.: https://e.lanbook.com/book/167183
(mata obpamenust: 14.10.2022). — Pexxum mocTyma: ajisi aBTOpH3. MOJIb30BaTEIICH.

8. Tabpuensn, O. C., JIpicoBa, I'. I'. Xumusi: kHUra A1 MpeEnoaBaTess:
yue0.-meTo1. mocodbue. — M. Akagemus, 2012. - 332 c.

9. UYepuurxoBa H. 1O., MemepsikoBa E. B. Pemaem 3amaun mo xumuwu
camocToaTensHO: yueobnoe mocooue / H. FO. Uepnukosa, E. B. MemepsakoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

10. PesnukoB B. A. COopHUK ympa)kHEHHH ¥ 3a7ad IO OPraHUYECKOU
xumun: yueoHoe nocooue / B.A. PesnukoB — Cankr-IlerepOypr: Jlans, 2021. —
226 c.


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1

11. Kamyctuna A. A., Xampuenko W. I'., Jlubanor B. B. OOmas wu
Heopranudeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xanpuenko, B.B.
JInb6anos — Cankt-IlerepOypr: Jlanb, 2020. — 152 c.

12. Tabpuensu O.C. Xumus: yuel. mist cTya. npod. yueo. 3aBeaenwuii / O.C.
["a6puensu, N.I'. Octpoymos. — M., 2016.- 256 c.

13. Tabpuensa O.C. Xumus qans1 npodeccuil U crnenuagbHOCTEH
TEXHUYECKOTO Tpodmiiss: y4eOHWK Uil CTYH. YYPSKICHHHA cped. mpod.
obopazoBanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-e¢ uszn., crep. — M. :
N3narenbckuil HeHTp «Akanemus», 2017. — 272 c.

HNuTepHeT-pecypcesl

1.hvsh.ru — XXypnan «Xumus B mkosey.

2.https://postnauka.ru/themes/chemistry — nekmuu 1o XWMHH Ha calTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hay4yHo-nomymnsipHbIii TTPOEKT «IJIEMEHThI OOJIbIIONW Hayku» ((usuka, Xumusi,
MaTeMaThuKa, aCTPOHOMHS, HAyKH O >XKWU3HHU, Hayku o 3emuie). HoBoctu Haykw,
KHUTH, HAYYHO-TIONYJISIPHBIE CTAThH, JICKIIUU, SHIUKIIOTECINH.

4. http://gotourl.ru/4783 (http://potential.org.ru/)

Cailt HayuHO-TIONyJIsIpHOTO KypHana «llorenuunan». XKypuan uzmaércs ¢ 2005 r.,
c 2011 r. — paznen «Xumus».

5. http://gotourl.ru/4785 (http://www.hij.ru/)

CallT Hay4yHO-TIOMYJIIPHOTO XypHana «XuMHS W Ku3HbY». JKypHan wusgaércs
c 1965r.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OtkpplTass 2JEKTpOoHHas OmbmuoTeka XuMuueckoro moptaida «Chemnety,

CONEPKUT yueOHble W HH(POpPMALMOHHBIE MAaTepHalibl JJIsi ILIKOJIBHUKOB U
yuurtenei. B Hell MOKHO HaWTH y4yeOHUKH MO OOIel U HEOPraHUYECKOM XUMUM,
OpTraHWYECKOM XUMHUHU, MYJbTHMEANAMaTepualbl, a TAKXKe 3aJadyd XHMHYECKHX
OJIMMITHA]] C PEIIEHUSIMH, 3a/1a41 BCTYIUTENbHBIX YK3aMEHOB J1J1s aOUTYPUEHTOB.
7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonnsie Marepuanbl 00 oauMmuagax: MOCKOBCKOH TOPOJCKOH,

Bcepoccuiickoii, MenneneeBckoi, Mexnynapoanou. IlpuBenensl 3amaun
TEOPETUUECKUX M DKCICPUMEHTAIBHBIX TYPOB, MOJAPOOHBIEC PEICHUs, CIUCKU U
dboTtorpaduu nodbeaurenei.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

CuctemMa AUCTAHIIMOHHOTO OOY4Y€HHs, HaIlpaBJIiCHHass B TIEPBYIO oOdYepeab Ha

MMOATOTOBKY K OJIMMIIMA/IAM BCEX YPOBHEW — OT IIKOJBHBIX A0 MeXayHapOaHOM.
CailT cofepKUT OrPOMHOE KOJIMYECTBO 3aj]lay, CTPYNIUPOBAHHBIX KaK IO TEMaM,
TaKk W T1I0 ojumnuagaMm. Ilo BceM OCHOBHBIM pa3jeiaM XUMHHU TPHUBEAEH
TEOPETUUYECKUI MaTepual U pa3o0opaHbl pelieHUs TUMOBBIX 3a1a4.


https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/

9. http://gotourl.ru/4789 (http://www.nanometer.ru/)
HOpTaJI I1I0 HAHOTCEXHOJIOI'UIM. OCHOBHaSI ocjib — paSBI/ITI/IC O6p330BaHI/IH B

06HaCTI/I HAHOTEXHOJIOTHU u IIoATrOTOBKA K HHTCPHCT-OJIMMITHA/IC e
HAHOTCXHOJOTHUAM.

10.http://gotourl.ru/4790 (http://webelements.com/)

HaI[éX(HaH CIIpaBO4YHasA I/IH(i)OpMaHHH 0 XMMHYECKHUX JJIEMEHTaX M UX CBOMCTBaX

(Ha aHTJIMICKOM SI3BIKE).
11. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3BIYHBIN CAalT O CBOMCTBAX XUMHUUYECKUX DJIEMEHTOB.
12. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexkommepueckuili cailT OHJIalH-0Opa30BaHMs, COAEPKUT MHOTO HHTEPECHBIX

0o0pa30BaTeNbHBIX KYpPCOB U BHUACOJEKUUH JUIsl IIKOJBHUKOB, CTYJIEHTOB U
yuutenei. ECTb HECKOJIbKO KypCOB 110 XUMUHU.

13. http://gotourl.ru/4800 (https://www.cas.org/)
Caiir Chemical Abstract Service — camblii aBTOPUTETHBII B MHUPE XUMHUHU

MH(OPMAIMOHHBIA HHTEPHET-pECypC (CaUT TUIATHBIN).
14. http://www.organic-chemistry.org/
HOpTaJ'I 110 OpFaHH‘IGCKOﬁ XUMHHU Ha aHTJIUUCKOM SI3BIKE.
15. http://www.xumuk.ru
CaliT 0 XMMHH: KJIACCUUYECKHUE yLIC6HI/IKH, CIIPAaBOYHUKH, DHIOUKIIOIICANH, ITOUCK

OpTraHWYECKUX U HEOPTAaHUYECKUX PEAKLINN, COCTABICHUE YPABHEHUN PEAKLUN.
16. http://orgchemlab.com/



http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
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4. KOHTpPOJIb U OIlEHKA Ppe3yJbTATOB OCBOEHHS 0011e00pa3oBaTeIbHOM
TUCHUNITIHHBI

Kontposie u oOyueHus
nporecce  NpPOBENEHUS  MPAKTHYECKUX

J'Ia60paTOpHBIX pa60T, TCCTUPOBAHHA, a4 TAKIKC BBIITOJIHCHUA O6yan0HlHMHCH

OILICHKAa PE3YyJIbTATOB OCYHICCTBIIACTCA

npernojaBaTeieM B 3aHATUH U
WHINBUIYAIBHBIX 3aJaHUi, TPOEKTOB, HCCclenoBaHUU. Pe3ynbTarel 00ydeHUS
OTIPENETSAIOT, YTO OOyJaroImnecs: JTODKHBI 3HATh, TIOHUMAaTh M JEMOHCTPHPOBATH
0 3aBEPIICHUH U3yUYCHHSI TACIIUTLTIAHBI.

Jlist hopmMupoBaHms, KOHTPOJIS M OICHKHA Pe3yJIbTaTOB OCBOCHUS y4eOHOU
JTUCITUTITMHBI UCTIOB3YETCSl CUCTEMA OIICHOYHBIX MEPOTPHUSITHH, MPEACTaBIISIONIAS
cO0O0i KOMITJIEKC Y4YeOHBIX MEPOIPHUSATHI, COTJIACOBAHHBIX C pe3yJbTaTaMH

obyuenus u chopmyaupoBaHHeix ¢ ydetom DOI'OC COO (mpeameTHbie

pe3ynbTathl 1o aucuirae) u @I'OC CIIO.

Tunsl oeHOYHBIX

XUMHUYECKHX HJIEMEHTOB
U IPUPOJA XUMUYECKOU
CBA3U

(hopMyIBl COeTUHEHUN B
COOTBETCTBHH CO
CTCTICHBIO OKHCIICHUS
XUMHUYECKHX JJIEMEHTOB,
MCXOJS U3 BAJICHTHOCTH U
AMEKTPOOTPHUIATENEHOCTH

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHus .
MeponpUuATHI
| OcHoOBHOE co/lep:KaHue
1 ®opMyJIHpPOBATH
Pa3nea 1. OcHoBbI PMYJHP
0a30Bble MOHATHS H
CTPOEHMS BellecTBa
3aKOHbI XUMHHU
1.1 | OK 01 CrpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB

XHUMUYECKHX DJIEMCHTOB U
IIPUPOJA XUMUYECKOU CBSI3H».
2. 3ama4n Ha COCTaBJICHUE
XUMUYECKHUX (Hopmy
JIBYXaTOMHBIX CO€IMHEHUN
(okcumoB, cynb(pHIOB,
TUAPUIOB U T.IL.).

3. 3amaHus Ha UCITOJb30BaHUE
XAMHYECKON CUMBOJIMKH H
Ha3BaHUM COCIMHECHUM 110
HOMEHKJIAType
MEXIYHAPOJIHOTO COI03a
TEOPETUYECKOUN U
MPUKITIATHON XUMUH U
TPUBUAIBHBIX HA3BAHUU IS
COCTaBIICHHSI XUMHYECKUX
dhopMysT TByXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pUI0B, THAPUIOB U T.I1.)
U IPYTUX HEOPTaHUIECKHUX
COCIMHEHMI OTICIbHBIX
KJIaCCOB




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

1.2

OK 01
OK 02

[Tepuonuueckuii 3aKOH U
tabmuma J[.1.
Menpeneena

XapakTepu3oBaTh
XUMUYECKHE HJIEMEHTHI B
COOTBETCTBHHM C MX
I10JIO)KEHHUEM B
IIEPUONYECKON CUCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

1. Tect «MeTamnuueckue /
HEMeTaJlJIMYeCKHUE CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYCCKHUX DJICMCHTOB B
COOTBETCTBUE C HX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
MEPUOUYECKON CUCTEME
XHUMUYECKHX djieMeHToB J[. 1.
Menneneesay.

2. IIpakTryeckue 3aJaHus Ha
YCTaHOBJICHHUE CBSI3H MEXKY
CTPOCHHUEM aTOMOB
XHUMUYECKHX DJIEMCHTOB U
MEePUOIUYECKUM H3MEHEHUEM
CBOMCTB XMMHYECKHUX
3JIEMEHTOB U MX COCIUHEHUI
B COOTBETCTBHH C
nonoxenueM llepuoandeckoit
CHCTEME.

3. IlpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
XapaKTepU3aLnio
XHUMUYECKHUX DJIEMEHTOB:
«Merannnyeckue /
HEMETAININYECKUE CBOMCTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K AJIEKTPOHY
XHUMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX
AJICKTPOHHBIM CTPOCHUEM U
MIOJIOXKCHUEM B
NIEPUOIUYECKON CUCTEME
XHUMUYECKHUX DJICMESHTOB
J.11. MenneneeBay

Paznea 2. Xumuueckue
peakuun

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKIui

KonTtpoasnas padora
«CTpoeHue BenecTsa u
XHMHYeCKHe PeaKkium»

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakuuii

CocTraBisATh peakuu
COEIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIleHu,

1. 3amaun Ha cocTaBICHUE
YpaBHEHUH pEaKIUM:
— COEIMHEHMS, 3aMEICHMUS,




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

OKHUCIIUTENLHO-
BOCCTAHOBHUTEIILHEIE
peakiu

pa3ioXeHus, 0OMEHa;

— OKHCJIMTEBHO-
BOCCTAaHOBUTEIILHBIX PEaKIIHiA
C WCIOJIH30BAaHUEM METO/1a
AJIEKTPOHHOTO OallaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIIECTBA UIIN 00bEMa

ra30B 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJTHOTO U3
YYaCTBYIOUIMX B PEaKIUH
BEIIIECTB; PacU&ThI

Macchl (00bEMa, KOJIMUeCTBa
BEIIIECTBA) IPOYKTOB
peaKIuu, eCIii OJTHO U3
BEIIICCTB UMEET IPUMECH

2.2

DNeKTpoNUTHYECKast
IUCCOLMAIUI U MOHHBIN
o0MeH

CocraBnaTh ypaBHEHUS
XUMHAYECKHUX PEaKIUH
MOHHOTO OOMeHa ¢
ydacTuem
HEOPraHN4YeCKUX BEIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaKIuii ¢ y9acTHEeM KHUCIIOT,
OCHOBaHMI U COJIEM,
YCTaHOBJICHHE NU3MCHCHHS
KHUCIIOTHOCTH CPEJIbI

2. JJabopaTtopHas pabota
"TUIBI XUMHUYECKUX peaKiiuii"

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BeleCTB

HccaenoBarb cTpoeHue U
cBOlicTBa
HEOpPraHu4ecKux
BellecTB

KonrtpoabHnas padora
«CsBoiicTBa
HEOPraHUuYeCKHX BelleCTB»




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «HomeHnkmarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYITBI UITH
COCTaBJICHUE XUMUYECKOMN
(bopMyIbI HCXOS U3
HA3BaHUS BEIECTBA 110
MEXKTYHapOAHON WU
TPUBHUAIBHON
HOMEHKJIAType».

2. 3alauu Ha pacyer
MacCOBOH 101U (MaccChl)
XUMHUYECKOTO JIEMEHTA
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. I[IpakTudeckue 3a1anus 1o
KJaccu(ukanuu,
HOMEHKJIaType ¥ XUMUYECKUM
dbopMynaM HEOPraHUYECKUX
BEIIECTB PA3JIMYHBIX KIIACCOB.
4. IlpakTyeckue 3alanus Ha
ONpEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUIA
XUMHUYECKOH CBSI3U U THIMA
KPUCTATMYECKON pelIeTKu

3.2

OK 01
OK 02

DU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEILIECTB

YcraHaBiauBaTh
3aBUCHUMOCTH (PU3UKO-
XHMHYECKHUX CBOHCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, a TAaK)Ke TUTIA
KPHUCTAJUTMYECKOMN
pereTku

1. Tect «OcobeHHOCTH
XHMHYECKHX CBOMCTB
OKCHJIOB, KHCIIOT, OCHOBaHHIA,
aM(OTEpPHBIX THIPOKCHUJIOB U
coIeiiy.

2. 3agaHus Ha COCTaBJIICHUE
YpaBHEHUN XUMHUYECKUX
pEaKIUi C y4aCTHEM MPOCTHIX
U CIIO’KHBIX HEOPTaHHMUECKUX
BEILIECTB. OKCUIOB METAJLJIOB,
HEMETAIJIOB U aM(OTEPHBIX
9JIEMEHTOB; HEOPTAHUYECKUX
KHUCJIOT, OCHOBaHUM U
aM(OTEpHBIX THIPOKCUIOB,
HEOpPraHWYECKUX COJIEH,
XapaKTEePU3YIOIINUX UX
CBOICTBA U CIIOCOOBI




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

IIOJIy4EHUSI.
3. IIpakTrko-
OpPUEHTUPOBAaHHBIE
TEOPETUYECKUE 3aaHus Ha
CBOMCTBA U ITOJIy4YCHUE
HEOPraHUYECKUX BEIECTB

3.3

OK 01
OK 02
OK 04

Nnenrudukarnus
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarts
KaueCTBEHHbBIC PEAKIINU
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. IIpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
M0 COCTABIICHUIO XUMHYECKHIX
peakuuii ¢ yyactueM
HEOPraHMYECKUX BEIIECTB,
UCIIONIB3YEMBIX IS KX
UJCHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHuvYecKux
BellecTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BelIECTB

KonrtpoabHnas padora
«CTpoeHue U cBOICTBa
OpraHuYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTPOCHHE U
HOMEHKJIAaTypa
OpPraHUYECKUX BEILECTB

Knaccugpunuposars
OpraHUYEeCKUe BEIECTBA B
COOTBETCTBHUH C MX
CTPOEHHEM

1. 3ajaHus Ha cocTaBICHUE
Ha3BaHUH OpraHNYecKUX
COCIMHEHUH 110 TPUBUAIILHON
WIM MEXAYHapOAHON
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3agaHus Ha COCTaBJIICHUE
MOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (hOpMYyII
OpraHMYECKUX BEIIECTB
OTJIENBbHBIX KJIACCOB.

3. 3amaum Ha onpeaeneHue
npocreiient GopmyIbl
OpPraHMYECKON MOJIEKYJIBI,
UCXOS U3 DJIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHM4eCcKuX
COECIMHEHU I

VcranaBiuBarth
3aBUCHUMOCTH (PU3UKO-
XUMHYECKHX CBOMCTB
OPraHN4YeCKHUX BEIIECTB OT
CTPOEHUS MOJIEKYII

1. 3amaHus Ha cOCTaBICHUE
YpaBHEHUH XUMHUYECKUX
peaKIuil ¢ yyacTUEM
OpFaHI/I‘—IeCKI/IX BCIIICCTB HaA
OCHOBAHHH HX COCTaBa U
CTPOECHHUS.




THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MepOonpUATHH
2. 3amaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peakuuil, WITIOCTPUPYIOIINUX
XAMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX PeaKLUi
Y TEHETUYECKOM CBSI3U
OpPraHUYECKUX BEIIECTB
Pa3HbIX KJIACCOB.
3. PacueTHnle 3a1a4yu 11O
YPaBHEHUSIM PEAKLHi C
Y4aCTHEM OPTaHMYECKUX
BEIIECTB.
4. JIaboparopnas pabota
“IIpeBpameHus
OpPTraHUYECKUX BEIECTB MPHU
HarpeBaHuu"
4.3 | OK01 |Unentudukamms Hccnenosath 1.IIpakTuko-
OK 02  |opranuyecKkux BEIIECTB, [KAYECTBEHHBIC PEAKLIUA  |OPUEHTUPOBAHHBIC 3aaHUs
OK 04 |ux 3HaueHue u OpraHUYECKUX 10 COCTaBJIEHUIO XUMHUYECKHUX
MIPUMEHEHNE B OBITOBOW |COEIMHEHUHN OTACNbHBIX |pEaKIHil ¢ yyacTHEM
Y MIPOU3BOJCTBEHHOMN KJIacCOB OpraHWYECKUX BEIIECTB, B T.4.
JESTeTbHOCTH YeJIOBEKa UCIIOJIB3YEMBIX IS UX
uAeHTU(UKAINY B OBITY U
MPOMBIIIUICHHOCTH.
2.Jlaboparopnas paboTa:
“Unentuduxarms
OpPTraHUYECKUX COECTMHEHUM
OTJIENbHBIX KJIACCOB”
5 Pazpeua S. XapakrTepu3oBaThb
Kuneruveckue u BJIMSIHHE PA3JINYHbIX
TepMOAHMHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEpPHOCTH PaBHOBeECHE U CKOPOCTh
NPOTEKAHUSA XHMHUYECKHX peakuuii
XHMHYECKHX peaKkuui
5 | OKO01 CKOpOCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02  |peaknuii. XuMHUYECKOE |BIMSHHE KOHLIEHTPALlUN  |TEOPETUYECKHE 3aJaHUS Ha

paBHOBecHe

pearupyronux BemecTB U
TEMIIEPATypbl HA CKOPOCTh
XUMHUYECKHUX PEAKIUH
XapakTepu3oBaTh
BIIUSIHUE U3MEHEHUS

aHann3 (paKTOpoB, BIUSIOMINX
Ha U3MEHEHHE CKOPOCTH
XUMHYECKON peaKIIHu.
[IpakTUKO-OpHEHTUPOBAHHBIE
3a/laHus HA IPUMEHEHHE




THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MeponpusiTHil
KOHIIEHTpaluu Bemiects, |npunuuna Jle-latense mis
peaKkuuu cpeasl U HAXO0X/ICHUs HAIIPaBJICHUS
TEeMIEpaTypbl HA CMEILIEHUs PaBHOBECUS
CMEIICHUE XUMUYECKOTO |XUMHUYECKON peaKkuu u
paBHOBeECHs aHaym3 (PaKTOPOB, BIUSIONIUX
Ha CMEIICHUE XUMUYECKOTO
paBHOBeECHs
6 HccaenoBatb HCTHHHBIE
Pa3znen 6. PacTtBopbl  |pacTBOpPBHI € 32 IaHHBIMUI
XapaKTepUCTUKAMU
6.1 | OK 01 [Tonsitue o pactBopax  (Pa3nuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpbI PacTBOPOB.
2. IIpakTuko-
OpUEHTUPOBAHHBIC PaCUETHHIC
3a/laHus Ha IUCTIEPCHBIE
CHCTEMBI, UCTIOJIb3yEMBIC B
OBITOBOM U
MPOU3BOACTBEHHOMN
JeSTeTbHOCTH YelIOBEKa
6.2 | OKO01 |HMccnenoBanue cBoiictB |MccnenoBath GU3HKO- JlabopaTtopHnas pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
WCTUHHBIX pacTBOPOB
Il | IlpodeccuoHanbHO-OPUEHTHPOBAHHOE CO/lepPKaHue (CopepKaHue NPUKIATHOT0 MO1YJIs1)
7 Paszpnen 7. OuenuBath nocJjieacTBus |3ammTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayiuei
NMPOM3BOACTBEHHOI NMPOU3BOJACTBEHHOI npogeccHOHATbHOM
AesiTeJIbHOCTH JesiTeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YeJI0BeKa ¢ MO3u LUt
IKOJIOTHYEeCKOH
0e3onmacHoOCTH
OK 01 Xumus B OBITY U OnenuBath nociencteus |Keiic (¢ yuetom Oymymieit
OK 02 |[npou3BOACTBEHHOMN OBITOBOM 1 npodeccuoHaIbHON
OK 04 |medarenbHOCTH YellOBEKa |IIPOU3BOACTBEHHOMN JIeSATETbHOCTH)
OK 07 NeITEILHOCTH YeJIoBeKa ¢ |Bo3MOKHBIE TEMBI KEHCOB:
IIK 2.2., no3urui dxonoruueckor | 1. Iloremnenne kimmMara u
TIK 2.3. 0€e30I1aCHOCTH BBICBOOOKIEHHUE Ia30BBIX

THJIPATOB CO JTHA OKEaHa.
2. bBynymue marepuansl st
aBua-, MalIuHO- 1
npuOOPOCTPOCHUS.

3. HoBble MaTepuansl ams
COJIHEUHBIX OaTapeil.




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

4. JlexapcTBa Ha OCHOBE
PACTUTENBHBIX MPErapaToB






