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Kanmmyxamberosa O.M. d
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oT«5P» % 2024r.

Pa6ouas mporpamma ydebHoro mnpexmera Xuwmus pa3paboTaHa Ha OCHOBE

TpeOOoBaHUM:

(emepanrbHOro TOCYIAPCTBEHHOIO 00pa3oBaTeNbHOIO CTaHgapTa CPeTHero
o61ero o0pa3oBaHusl, YTBEPKACHHOIO IPHKa3oM MUHUCTEPCTBA 00pa30BaHMUs
u Hayku Poccuiickoit ®eneparmu ot 17 mas 2012 . Ne 413 (manee — ®T'OC
COO), B pemakiuu ot 12.08.2022 Ne 732 «O BHeceHHMH H3MEHEHHH B
(enepanbHBIli TOCYJApCTBEHHBIM 00pasoBaTeNbHBIM CTAaHIAPT CPEIHETo
obImero o6pa3oBaHusl, yTBEPKIEHHBIH IprkazoM MUHHCTEPCTBAa 00pa3oBaHuUs
1 nayku Poccuiickoit @eneparmu ot 17.05.2012 Ned13»,

(enepaTbHOrO TOCYIapCTBEHHOIO 00pa30BaTeNbHOIO CTaHIapTa CpPEIHero
npodeccronansHoro  obpazosanust 1o mpodeccun  08.01.27 Macmep
obuwecmpoumenvrulx _pabom, yTBepxkaeHHoOro Illpukazom MuHucrepcTsa
npocaerienus Poccuiickoit @enepanuu ot 18.05.2022 N 342.

denepansHON 06pasoBaTeIbHON IPOrpaMMBI CpefHero obmiero o0pasoBaHusl,
YyTBEPKAEHHONW  IpuKa3oM MuHHCTepcTBa  IIPOCBeIleHUs  Poccuiickon
denepannn ot 18.05.2024 N 371,

IPUMEPHON  IpOrpamMMbl  00Ieo0pa3oBaTeIbHON — JUCLMIUIMHBL  Xumus,
omo0OpeHHO# Ha 3acenanuu llenarornueckoro coBera OI'BOY AI1IO UPIIO wu
PEKOMEHIOBAaHHOM Ul pealu3allid  OCHOBHOM  IPO(eCcCHOHATbHOM
obpasosarensHol porpammvsl CITO Ha 6a3e 0CHOBHOIO 00IIEro 00pasoBaHusI
¢ ToiydeHueM cpexHero obiero obpaszoBanusa (IIporoxom Ne 14 or «30»
HOsIOpst 2022 1.).

Ha OCHOBaHMH Paboueli mporpaMMsl BOCIIUTAHHS,

C YUETOM TIOJIydaeMoi poeccum.

OpraHuzanus-pa3padoTduK:
I'BITOY PO «Mop030BCKHN arpOIpPOMBIIIIJIEHHBIN TEXHUKYMY

Paspabotuuku: Kosanesa 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 npodeccun 08.01.27 «MacTtep 001IECTPOUTETBHBIX pabOT.

1.2. llesan u muaHupyemble pe3yJbTaThl 0CBOCHUS JUCHUIIIHHBI:

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
aUcHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u 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-HAyYHOM TPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH
METOJOB II03HAHMS, HCIIOIB3YEMBIX B ECTECTBEHHBIX HAYKaX,
CHOCOOHOCTH UCIOJIB30BaTh MOIy4YaeMble 3HAHUS [UIs aHAIU3a U
OOBSICHEHUS SIBJICHUH OKPY)KAIOLIEr0 MHpa U MPOUCXOJALINX B
HEM M3MEHEHUH, yMEHHUs JieJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4HBIX ()aKTOB W HMEIOIIMXCS JAHHBIX C LENbIO
MTOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

JIPum 28

CIIOCOOHOCTH  CaMOCTOSTENIBHO HKCIOJIB30BaTh XHMHYCCKHUE
S3HaHUA 1A PCHICHUA np06neM B PCAIbHBIX JKHW3HCHHBIX
CUTYyalUsIX,

JIPum 29

MHTEpeca K IO3HAHUIO U MCCIEAO0BATENbCKON N1eATENbHOCTH;
TOTOBHOCTH U CHOCOOHOCTH K HEMpPEpPBIBHOMY 00pa30BaHUIO U
camM000pa3oBaHuIo, K aKTUBHOMY TIOJTy4YEHHUIO HOBBIX 3HAHUH IO
XMMHH B COOTBETCTBUH C )KU3HECHHBIMU NOTPEOHOCTSIMH,




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 MO3HAHMUS, UCTIONIB3YEMBIX B €CTECTBEHHBIX
Haykax (MaTepusi, BEILECTBO, JHEPIUs, SBJIECHUE, IPOLECC,
cucTeMa, Hay4YHbIH (haKT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, MHCClIeJOBaHUE, HAOIIOJEHUe, HU3MEpeHue,
AKCIIEPUMEHT U JPYTHE);

MP 2

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

MP 3

CHOCOOHOCTh  OOY4YaroOLIMXCA ~ MCIOJB30BaTb  OCBOCHHBIC
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

Dopmynuposka Komnemenyuu

KOMIIeTEeHIIUH
OK 1. BriOupaTh ciocoOsI perieHus 3a1a4d npodecCHoHaIbHON ASSITEIIBHOCTH
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 B3auMOICHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMAaH/IE
OK 7. ConelicTBOBaTh COXPAHEHHUIO OKPYKAIOIIEH CPelibl, peCypcoCcOepeKeHHIO,
MIPUMEHSITH 3HAHHS 00 U3MEHEHUH KIIUMAaTa, IPUHIIAITE OEPEKITUBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO NEHCTBOBATH B YPE3BBIYANHBIX CUTYAIUSIX
Kon Dopmynuposka npogeccuonanbHoii KOmMnemeHyuu
KOMIIETEeHIIUH
IIK 1.1. BbInonHATE TOATOTOBUTENBHBIE PAOOTHI IPU MIPOU3BOJICTBE KAMEHHBIX,
OETOHHBIX U ONAIYOOUYHBIX, APMATYPHBIX U MOHTAKHBIX PalOT.
IIK 1.3. KonTponupoBaTh kauecTBO OETOHHBIX U KelIe300€TOHHBIX padoT.
IIK 1.6. KontpommpoBaTh kauecTBO KAMEHHBIX PadoT.
IIK X.4. KonTponupoBath kauecTBO apMaTypHBIX U MOHTaXXHBIX padoT.




2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1. O0beM TMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Buna yueOHoii padoThl Oovem 6 uacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHIUTITHHBI 82
B T.Y.
1. OcHoBHOE coepKaHue 82
BT. U..
TEOpeTUIecKoe o0yueHue 44
NPaKTUYECKUE 3aHATHS 38
2. lIpodeccnonaIbHO OPHEHTHPOBAHHOE CO/lep:KaHMe (coaep:KaHue 4
NMPHUKJIATHOT0 MOIYJIA)
BT. U..
TeopeTudecKoe o0yuyeHue 0
IIPAKTUYECKUE 3aHATUS 4
WHIIUBHIYyJIbHBIA IPOSKT (Oa/Hem)*™ HeT
ITpomexyTounas arrecramus (J3/3) 2

Bo ecex sauetixax co 36e300uxotl (*) (6 cnyuae eé nanuuus) ciedyem ykazams 00vem 4acos, a 6 ciyyae
omcymemeus yopamv u3 Cnucka

**) Eciu npedycmompeH uHOUBUOYAIbHbIL NPOEKm N0 OUCYUNIUHE, NPOSPAMMA NO €20 Peanu3ayuu
paspabamuigaemcs 0moenbHOo.




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, IPUKJIATHONH MOTY.Ib KOMITETEeHIHH
1 2 3 4

OcHoBHOE coep:KaHue 82
Pasjnen 1. OcHOBBI CTPOeHMS BellleCTBA 9
Tema 1.1. OcHoBHOe coJep:xkaHue ) OK 01
Crpoenne atoMoB | Teopernueckoe o0ydeHune 3
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. 3
XUMUHCCKON DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKOH CBsA3M (KOBAJICHTHAs, WOHHAS, METAUINYECKasl,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusI

IIpakTHYeckune 3aHATHA 2

Pemienre 3amaHuii Ha WCIOJB30BAHUE XWMHYECKOH CHMBOJMKM M Ha3BaHWH COEAMHEHHM II0

HOMEHKJIATYPE MEKIYHAPOJHOIO COK03a TEOPETHYECKOW W NPUKIAIHOW XUMUH M TPUBHAIBHBIX

Ha3BaHWH JUIA COCTAaBJIEHUS XUMHYECKHX (DOPMYJI ABYXATOMHBIX COEIMHEHHH (OKCHIOB, CYJIb(QHIOB,

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

[pakTHyecKre 3aaHus Ha YCTAHOBICHUE CBS3HM MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB M

HEPHOJUYECKUM U3MEHEHUEM CBOMCTB XUMHUYECKHMX DJIEMEHTOB M UX COEIAMHEHUM B COOTBETCTBHHU C

nosiokeHneM [leproIuIecKoii CHCTEMBI.
Tema 1.2. OcHoBHOe coaep:xaHue 4 OK 01
[epuonnuecknii | TeopeTnueckoe odydenne 3 OK 02
3aKOH M TaOmuIa [Meproanyeckas cucreMa XUMUIeckux siemenToB J[. V1. Meneneesa. ®U3NYECKUil CMBICIT
AW Menneneesa |[Tepyuomuueckoro saxona .M. MeHeneesa. 3aKkoHOMEPHOCTH H3MEHEHHS CBONCTB XMMHYECKHX

3JIEMEHTOB, 00Pa3yeMbIX UMM MIPOCTHIX U CIIOXKHBIX BEIIECTB B COOTBETCTBHH C TIOJOKEHUEM 3

XHMHYECKOTO d5ieMeHTa B [leproqudeckoii cucreme. MHPOBO33pEHUECKOE U HAYYHOE 3HAYCHHE

[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, SJIICKTPOOTPULATECIIBHOCTE XUMHUYCCKUX

AJIEMEHTOB B COOTBETCTBHH C UX AJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B MEPUOANUECKON CUCTEME !
xuMuueckux annemeHToB J.M. MenneneeBa»
Pa3nen 2. XuMnuyecKkue peakuuu 17
Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 9 OK 01
XMMHYECKUX Teopernueckoe odydenue 3
peakuuit Knaccugukarus 1 THIIBI XUMHYECKUX PEAKIU C yUacTHEM HeopraHudeckux BemiecTB. CocTaBiieHue
YpaBHEHUU peakIfil COeAMHEHNUS, PA3JI0KEHUS, 3aMeIIeHHsI, 0OMEHa, B T.4. peaKIIHil ropeHus,
OKHUCIICHUS-BOCCTAHOBJICHUSI.
YpaBHEeHUSs OKUCICHUsI-BOCCTaHOBNIEHUS. CTeneHb okuciaeHusl. OKUCIUTENb U BOCCTAHOBUTEb. 3
CocraprieHr€e U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOIOM AJIEKTPOHHOTO
Oananca. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPO/IE, TIPOM3BOACTBEHHBIX MpoLIeccax U
YKU3HEACSITEIIbHOCTH OPTraHNU3MOB
IIpakTHyeckne 3aHATHA 6
KonunuectBeHHbie oTHOLIEHUS B XUMUU. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XHUMUHU U PACUEThI MO
YpaBHEHUSM XUMHUYECKUX peakiui. Moyb Kak eIuHHIla KOJUYecTBa BeliecTBa. MoJsipHas macca.
3aKOHBI COXpaHEHUs MacCchl M dHEpPruu. 3akoH ABoraapo. MonspHslii 00beM ra3oB. OTHOCHUTENbHAS 6
MJIOTHOCTh Ta30B. PacdeTsl 1Mo ypaBHEHUSIM XMMHUUYECKHX PEAKIUN C MCIOIh30BaHUEM MAacChl, 00beMa
(HOpMaIbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIeCTBA
Tema 2.2. OcHoBHOE coaepKaHue 7 OK 01
DNEKTPONINTHYECKA | TeopeTHUECKOE 00ydeHHe 3 OK 04
A MCCOMMANMA M 1 Teopys »1eKTPOIMTHYECKON aucconnanyu. MOHBL. DIEKTPOIUTHI, HEXIEKTPOIUTEL. Peakiuu HOHHOrO
MOHHBIIT 0OMeH oOmeHna. CocTaBieHHE peaklMii HOHHOTO OOMEHa MyTeM COCTaBIIEHHUS WX MOJIHBIX M COKPAIICHHBIX 3
MOHHBIX ypaBHEHMI. KMCIO0THO-OCHOBHBIC peaklvy. 3aJaHusl HA COCTABJICHNE NOHHBIX PEaKIIHi
JlabopaTopHble 3aHATHS 4
JlaGopatopHas paboTa “TUIbl XUMUYECKUX PeaKIui’.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 4
XUMHYECKHX peaknuii. [[poBeneHne peakiuii HOHHOTO OOMEHa, ONPEEIeHUE CPEIbI BOTHBIX
pPacTBOPOB. 3a1aHUsT HA COCTABJIICHHE MOHHBIX PEaKIIHI
KonTpoubnas C
TPOCHHE BEIIECTBA M XUMHYECKUE PEAKITUN 1
padora 1
Paznean 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHX BellleCTB 20




Tema 3.1. OcHoBHOe coJep:kaHue OK 01
Knaccupukanus, | Teoperudeckoe oGydyenue OK 02
HOMCHKJIATYpa 1 [Tpenmet Heopranndeckoit xumun. Kiaccupukanus HeOpraHMIeCKuX BemecTB. [IpocThie U CoKHBIC IK 3.3.
CTPOCHHUC BeniecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbIL, THAPOKCHIbI, KUCIOTHI, COJIH). B3auMoCBA3b
HCOPTaHMYCCKUX | geopraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrammndeckue u amoppHbIe
BEIICCTB BellecTBa. TUIBbI KPUCTATMYECKUX PELIETOK (AaTOMHAsI, MOJICKYJISIpHAs, HOHHAs, METAJIIMYECKas).

3aBUCUMOCTh (PU3MUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON peIIeTKU. 3aBUCUMOCTD

XUMHYECKON aKTUBHOCTH BEUIECTB OT BUAa XUMHUYECKON CBS3H U TUIA KPUCTANINYECKOM PEIIETKHU.

[TpryrHBEI MHOTOOOpA3Nsl BEIIECTB

IIpakTHYeckue 3aHATHSA

Homenknatypa HEOpraHMueCcKux BEIIEeCTB: HA3BaHHUE BEUIECTBA UCXO/IS U3 UX XUMUYECKOU (HOPMYIIbI

WJIM COCTABJIEHUE XUMUYECKON (POPMYIIbI UCXO/sI U3 Ha3BAHUS BEIIECTBA IO MEXAYHAPOIHON

(MIOITAK) miu TpuBHAIbHOM HOMEHKIIATYDE.

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

HEOPraHMYECKUX BEIIECTB PA3NMYHBIX KJIaccoB (yrapHbIil Ta3, YIVIEKHCIBIM ra3, aMMHUak, ranieHas

U3BECTh, HETAIICHAas! U3BECTh, MTUTHEBASI COJA M JIPYTUX): HA3bIBaTh M COCTABIATH (DOPMYITBI XUMHUYECKHX

BEIIECTB, OMPELNIATh IPUHAJJICKHOCTD K KJIaccy.

Wcrounnku xumudeckoi nHpopMaIuu (CpecTB MaccoBOi nHGopMaIum, cetb IHTEpHET U apyrue).

ITouck nHpopManny Mo Ha3BaHUAM, HJIEHTU(UKATOpaM, CTPYKTYPHBIM hopMysam
Tema 3.2. ®usuko-| OcHOBHOe coep:KaHUe OK 01
XUMHYECKHE Teopernueckoe o0yueHue OK 02
CBOHCTBA Mertannel. OOmue ¢usznyeckue M XMMUYECKHe CBoMcTBa MeTamioB. CrocoObl mosyyeHHs. 3HaueHue 1K 1.3.
HCOPraHWYCCKUX  |nveTayIOB M HEMETAIOB B TMPHPOJAC M IKH3HEICATEIILHOCTH 4elIOBeKa W opraHu3MoB. Kopposwus
BELICCTB METAaJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIIOB OT KOPPO3UH

Hemeranmnel. OOmme ¢usndeckue M XWMHUYECKHE CBOMCTBA HEMETA/UIOB. |WIMYHBIE CBOWCTBA
HemeraiioB [V— VII rpynn. Knaccudukanus 1 HoMeHkIIaTypa coeTuHeHUi HeMeTaioB. KpyroBopoTsl
OMOTreHHBIX 2JIEMEHTOB B IPUPOJIE

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCUIOB, TUIPOKCUIOB, KUCIOT,
coJIel U 1p.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB IIPOCTHIX BEIIECTB, BOJIOPOIHBIX COCTUHEHHI,
BBICHIMX OKCHJIOB U THAPOKCHJIOB

[MpakTnyeckue 3aHATHS




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 16
Tema 4.1. OcHoBHOe coJep:kaHue 5 OK 01
Knaccudukanus, | Teoperuuyeckoe o0ydyeHue 3
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. 3

[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;
¢du3nUeckre CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TIOTY4EHU):

— IpeJesibHbIE YIIIEBOAOPOAbI (aJKaHbl M LUKIIOANKaHbl). ['OopeHHe MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILUIEHHOCTH U ObITY. CBOMCTBA NPUPOIHBIX YIIIEBOJOPOJIOB, HAX0XK/IEHUE B
IIPUPOJIE Y IPUMEHEHHUE AJIKAHOB;

— HempelenbHble (QJIKEHbl, aJKUHbl U QJIKaJWEHbl) U apOMATUYECKUE YIJIEBOJOpOJbl. [opeHue
AlETHJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH U1l CBAPKU U PE3KU METAJUIOB

— KUCJIOPOACOCpKAIINE COSAMHCHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M d(UPHI, aJTbJICTHIbI
U KETOHBI, KUPBI, yriaeBonbl). [IpakTuueckoe NpUMEHEHUE STWICHIVIMKOIS, MNIHLEpHHa, (eHoa.
[Ipumenenue QopManpaeruaa, ameTaabIeruaa, YKCYCHOM KHCIOTHL. Mpblla Kak COJIM  BBICHIMX
KapOOHOBBIX KUCIIOT. MoroIe CBOHCTBA MbLIa

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

I'eHeTnyeCKas CBSI3b MEXAY KJIaCCaMHM OPraHUYECKUX COEIMHEHUIN

HpaKaneCKue 3aHATHSA

CBoiicTBa OpraHMYEeCKMX COEJMHEHUH OTAEIbHBIX KJIACCOB (TpUBHAIbHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIOCOOBI MOJyUeHUs): MpeesibHbIe (QIKaHbl U LUKIOAIKAHBI),
HenpeiebHbIe (AIKEHbI, AJIKMHBI U alKaJMeHbl) 1 apOMaTHYECKUE YIIeBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE ~ KHUCJIOTBI M  3(QUpPHI, aNbJErHAbl W  KETOHbl, AaMHMHBl W  aMHHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIUHEHMS. 3aJaHus Ha COCTaBJICHHE YpPaBHEHUN XMMHYECKUX PEaKIHMH C
y4aCTHUEM OPTaHWYECKUX BEIECTB HA OCHOBAaHMH UX COCTaBa M CTPOCHHUS

CocraBneHue cxeM peakiuii (B TOM 4YHCIE M0 TPEAJIOKEHHBIM IIeTI0YKaM IpeBpaIleHuit),
XapaKTepU3YIOMINX XUMHUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENbHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4eHHMs M Ha3BaHUE OPraHUYECKUX COCAMHEHHM 110 TPUBHAIBHOW WM MEXKIYHAPOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYype.
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOWMCTBA OPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

OK 01
OK 02
OK 04




JlaGoparopHas pabdora

1

JlaboparopHas padota “IIpeBpallieHuss OpraHMYECKUX BELIECTB IIPU HarpeBaHuu".

[Tomyuenue STUIIEHA U U3yYEHUE €r0 CBOMCTB. MoenrpoBaHue MOJIEKYJI U XUMUYECKUX MTPEBpaICHH 1

Ha [PUMeEpe dTaHa, STUIEHA, alleTUJIEHa U Jp.
Tema 4.3. OcHoBHOe cogepkaHue 4 OK 01
Unentudukamus | Teopermyeckoe oGydenne 2 OK 02
OpTaHIICCKuX Buoopranuueckue coequHeHus. IIpuMeHeHMe u OUOJOrMYecKas pojib yriieBojaoB. OKHCIIEHHE OK 04
BEIICCTB, X VIJIEBOJOB — WMCTOYHUK OHEPIMHM KUBBIX oOpraHu3moB. OO0macTH NPUMEHEHHUS aMHUHOKHCIIOT. 1 IIK 1.3.
SHATCHHC 1 [IpeBpamenust OenKOB MUIIM B opranu3Me. buomormyeckwe ¢yHkuuu OenkoB. buomornyeckue [IK 2.3.
IPUMCHCHHC B dbyHK1MM xupoB. Posib oprannueckoil XuMuu B pelieHuH npo0sieM MUuiieBoi 6€30macHOCTH MK 3.3.
ObITOBOI M .| Ponb opranmdeckoil XMMHUU B pEIIEHUU NPOOJIEM SHEPreTHUecKod Oe30MacHOCTH, B Pa3BUTUU
TPOHMSBOACTBCHHON /o i HBI, cO31aHMM HOBBIX MaTepHajIoB, HOBBIX UCTOYHHUKOB SHEPTUHU (AIbTEPHATHBHBIE UCTOYHUKU
ACATCIILHOCTH sHepruu). OnacHOCTh BO3ACMCTBHUS HA JKHUBBIE OPraHU3MBl OPraHUYECKUX BEIUIECTB OTAEIbHBIX 1
HesoBeka KJIacCOB (yIJI€BOJOPO/bI, CIUPTHI, (PEHOJBI, XJIOPOPraHUUECKHUE IPOU3BOJHBIE, ANbJIETHIbl U [p.),

CMBICT MIOKa3aTels NpeIelbHO JOMYCTUMOM KOHIIEHTPAINH

JlabopaTropHble 3aHATHUS 2

JlaGopaTtopHast padora: “UneHTrduKkaims opraHM4eCKuX COeTUHEHNUN OTACTbHBIX KIacCOB”

Wnentudukaus opraHMuECKUX COSTMHEHUN OTIENbHBIX KIACCOB (Ha MPUMEpPE albJErHI0B, Kpaxmara,

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

XapaKTepHBIX KauyeCTBEHHBIX peaknwii. [leHarypanus Oenka mpu HarpeBaHuu. L[BeTHblE peakiuu 2

0enkoB. BO3HUMKHOBEHME aHAJIUTHUECKOIO CHUTHala C TOYKM 3PEHHMS] XMMHYECKHX IPOLECCOB IMPH

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 peaKI Uil 5
CxkopocTthb OcHOBHOe coep:kaHue 5 OK 01
XUMHYECKUX OK 02
peaKIIHit. Teoperuueckoe o0yueHue 3
XUMHYECKOe CkopocTh peakluu, €€ 3aBHUCHUMOCTh OT Pa3iMyYHbIX (PAKTOPOB: MPUPOIBI pEArupyrolluX BeELIECTB,
paBHOBECHE KOHIIGHTPALlMM PEarupyrolmx BelIECTB, TEeMIepaTypbl W IUIOMIAJM PEAKIMOHHOM IOBEPXHOCTH.

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

OOpatuMocTh peaknuii. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHWE IMOJ ACHCTBHEM pPa3UYHbBIX
(bakTopoB (KOHIEHTPALIMS PEareHTOB UM MPOIYKTOB PEaKINH, AaBJI€HUE, TEMIEpaTypa) JUisl CO3IaHUs




ONTHUMAJIBbHBIX YCIOBUM MPOTEKaHU XUMHYEeCKUX nponeccoB. [Ipuniun Jle [larense

IIpakTH4eckue 3aHATHA 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 JEATENBHOCTH B LIEISIX COXPAHEHUS CBOETO 310POBbs M OKPY/KAIOIIEH IPUPOTHON CPEJIBL.

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. PacTBOpbI
Tema 6.1. OcHOBHOe coiep:KaHue OK 01
IlonsTre o TeopeTnueckoe odydenne OK 02
pacTBopax PactBopenue Kak (pU3MKO-XUMUUECKuil mporecc. PactBopbl. CHocoObl IPHUIOTOBJIECHUS PACTBOPOB. OK 07

PactBopuMocTh. MaccoBass 1011 PacTBOPEHHOro BemiecTBa. CMBICH IOKa3aTess IPENeIbHO

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

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

COXPaHEHHsI CBOErO 37I0POBbS U OKPYKAIOLIEH NPUPOJHON CPEIbl; OMACHOCTh BO3JICHCTBHS HA KUBbIE

OPraHU3MBbI ONIPE/IETEHHBIX BEIECTB.

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

TPOM3BOJICTBEHHOMN JEATENBHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe coaep:xaHue OK 01
Hccnenopanme JlaGopaTopHbie 3aHsATHS OK 02
CBOHCTB PACTBOPOB [ JTaGopatopHast paboTa «[IpHroTOBNEHHE PACTBOPOBY. OK 04

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

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 OK 01
Xumus B OBITY B (OcHOBHOE CO/lepiKaHue OK 02
TpOMSBOACTBEHHOR 0y eryryeckoe 00yuenme OK 04
NEATETBHOCTH — — — OK 07
yertoBeKa HoBeiilne 10CTHKEHHT XUMUYIECKON HAYKH M XUMUYECKOM TEXHOJIOrUH. POJIb XUMHUU B 00€CTIEUEHUH

HKOJIOTMYECKOH, SHEPreTUYeCKON 1 MUIIeBON 0€30MacHOCTH, pa3BUTUU MeAUIUHbL. [IpaBuia novcka u IK 1.1.

aHaJaM3a XUMUYECKOM HWHGPOpMAIMM W3 pPa3IMYHBIX MCTOYHMKOB (HaydHas M y4eOHO-HaydHas IIK 1.3.

JUTEpaTypa, CpeaCcTBa MaccoBOM nHpopmaiuu, cetb MIHTEpHET)




IIpakTHYeckne 3aHATHA 4 I[IK 1.6
[Touck m aHanmM3 KEHCOB O NMPUMEHEHHMHM XUMHYECKUX BEIICCTB W TEXHOJOIMH C Y4eTOM Oymylueit IIK X 4.
IpOGECCHOHANBHOM  JEATENPHOCTH [0  TEMaM:  Ba)KHEWIIME  CTPOUTENbHbIE  MaTepHUalIbl,

KOHCTPYKIIMOHHBIC ~MAaTepUalibl, KpPAacKd, CTCKJIO, KepaMHKa, MAaTepuaibl JJisi OJICKTPOHHKH, 4

HAaHOMATEPHaJbl, TEKCTUIbHBIC BOJOKHA, HCTOYHHKHA OSHEPIWH, OPraHWYECKHE W MHHEpaIbHBIC

yI0OpEeHUsl, ICKAPCTBCHHBIC BEIIECTBA, OBITOBASI XML

Bammra: [IpeacTaBicHue pe3yIbTaToOB PENIeHHs KeHCOB B popMe MHHHU-IOKIIAIa C IPEe3eHTanel

ITpoMeKyTOYHASI ATTECTAIMS MO JUCHUIINHE (324€T) 2

Bcero
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3. YCJIOBUS PEAJIU3ALIMUA TPOTPAMMBI YYEBHOM
JACHUTIIAHBI

3.1. TpeGoBaHusi K MHHUMAJIBHOMY MAaTepHAJIbHO-TEXHUYECKOMY
o0ecrneYeHnIo

Jig peanu3auyy OporpaMMbl  y4eOHOM JMCHUIUIMHBI TNPEAYCMOTPEHBI
CIIEYIOIIME CIEeIHATbHbBIE TOMEIICHUS:

Kabunet «XuMum.

[Tomenienue kaOWHETa TOJDKHO YAOBIETBOPATH TpeOoBaHusM CaHUTap-
HO-3MHEMHOIOTHYecKiX TpaBwit U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO TUIOBBIM 00OpYJIOBaHUEM, YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSAX, B
TOM YHCJE CIEeHUaIN3UPOBAHHON yueOHOM MeOenblo U CpeacTBaMU OOydeHUs,
JOCTaTOUYHBIMH  JJIi  BBITIONHEHHUS TpeOOBaHW K YPOBHIO IOATOTOBKHU
oOyJarommxcs.

Oo0opynoBanue y4e0HOro KaOuHeTa:

- HarjJsgHbIe MOCOOMs (KOMILIEKThI YYe€OHBIX TaOJWIl, CTEHIOB, CXEM,
IJIaKaTOB, MOPTPETOB BHIJAIOIIMXCS YUEHBIX B SI3IKO3HAHMS U JP.);

- JTUIAKTHYECKUE Marepuaibl (3aJaHus IS KOHTPOJBHBIX pPadoT, s
Pa3HBIX BUJIOB OLICHOUHBIX CPEJICTB, IK3aMEeHa U JIp.);

- TEXHMYECKHE cpeacTBa oOydeHUs (MEepCOHAIbHBIH KOMIIBIOTEP C
JUIEH3UOHHBIM TIPOTPAMMHBIM  00CCTICUCHHEM; MYJBTUMEIUUHBIA TPOEKTOD;
WHTEPAKTHUBHAS IOCKA, BBEIXO/] B JTOKAIBHYIO CETh);

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

3.2. HupopmanuoHHOe oOecnedyeHHe peau3auy NPpOrpaMmMbl

Jns peanuzanuu mporpaMMbl  OMOIMOTEUHBIA (POHA 0O0pazoBaTEIHHOM
OpraHu3allid HWMEeT TIeYaTHble M DJEKTPOHHBbIE OOpa3oBaTelbHBIE U
WH(OPMAITMOHHBIE PECYpPChl, PEKOMEHJOBAaHHBIC il HUCIOJIb30BAaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIIe MATH JIET C MOMEHTA U3JaHuS.

OcHOBHBIE TeYaTHbIE U3TaAHUS
1. Xumusa. 10 xmacc. YriyOonéHubeii ypoBeHb: yueOHuk/ B.B. Epemun, H.E.

Kysemenko, B.W. Tepenun, A.A. Jlpo3nos, B.B. Jlynun; noxg pen. B.B. Jlynuna.
— M.: IIpocBemienue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 xnacc. YrryOonéuuelii ypoBenb: yueOHuxk/ B.B. Epemun, H.E.
Ky3ssmenko, A.A. Jlpo3nos, B.B. Jlynun; nmon pen. B.B. Jlymmna. — M.:
IIpocemienue, 2022. — 478, [2] c.: ui.

3. AudunorenoBa, M. B. Xwumus: y4eOHMK W TPAKTUKYM JUISI CPEIHETO
npodeccuoHanbHoro oopazoranus / . B. Audunorenona, A. B. ba6kog, B. A.
[TonkoB. — 2-¢ u3n., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022, —
291 c.

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

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



JlonoJIHUTeIbHbIE HCTOYHUKH

1. Xumust. YrayOneHHwiii ypoBeHb. 10—11 kiaccel: pabouas
nporpamma K JuaMM YMK B.B. JIlyHuna: yueGHO-MeToIMueckoe mocooue /
B.B. Epemun,
A.A. lpoznos, N.B. Epemuna, 3.10. Kepumo. — M.: Jlpoda, 2017. —
324, 1] c.

2. Meroauueckoe nocobue k yueOnuky B. B. Epemuna, H. E.
Ky3pMeHKo,

B.1. Tepenuna, A. A. llpo3noBa u np. «Xumusi. YTiIyOJICHHBIH YPOBEHbY.
10 xnacc / B. B. Epemun, A.A. [Ipo3nos, 1.B. Epemuna, B. 1. MaxonuHa,
O. 10. Cumonoga, 2.10. Kepumon. — M.: [Ipoda, 2018. — 339 c. : um.

3. Metoauueckoe mocobme k yueOnuky B. B. Epemmna, H. E.
Ky3bmenko, A. A. [Ipo3noBa u np. «Xumus. YriayOiaeHHbIN ypoBeHb». 11
kiacc / B. B. Epemun, A.A. [Ipo3nos, U.B. Epemuna, H.B. Bonkosa, H.B.
®upcrosa, 2.10. Kepumon. — M.: Jlpoda, 2018. — 423 c. : u.

4, I'yceBa, E. B. Xumus pmns CIIO: yueOHO-METOIUYECKOE
nocobue / E. B. I'yceBa, M. P. 3uranmmna, /[. . KynukoBa. — Kazans:
KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. — Texkcr:
ANEKTPOHHBIN // JlaHb : »nexkTpoHHO-OMOMUMOTeuHas cuctema. — URL:

https://e.lanbook.com/book/196096 (nmata oOpamenus: 14.10.2022). —
Pexum moctyna: asis aBTOpU3. OJIB30BATENECH.

S. UYepuukona, H. 0. Xumus B 1OCTYITHOM H3JIOKEHUU: yueOHOE
nocobue mns cno / H. FO. UepnukoBa. — 2-¢ uza., crep. — CaHKT-
[TerepOypr: Jlanb, 2022. — 316 c¢. — ISBN 978-5-8114-9500-9. — TekcT:
ANEeKTpOoHHBbIN // Jlawb: snexkTpoHHO-OMOMMoTeyHass cucrtema. — URL:

https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). —
PexxuMm noctyma: st aBTOpHU3. MOIh30BaTENICH.

6. [leBuunpina, JI. B. Xumwusa: ydebnoe nocodue / JI. B.
[lesuunpina, A. . AnapaeB. — HoBocubupck: HI'TY, 2017. — 92 ¢. —
ISBN 978-5-7782-3345-4. — Texkcr: amekTpoHHBINH // JlaHb: 37IEKTPOHHO-
oubmmoreunas cuctema. — URL: https://e.lanbook.com/book/118505 (mara
obpamenus: 14.10.2022). — Pexxum mocTyma: Jjisi aBTOPHU3. MOIb30BaTEIEH.

1. brunos, JI. H. Xumus: yuebnux ans CIIO / JI. H. baunos, U.
JI. Ilepdunona, T. B. CokonoBa. — 2-e u3n., crep. — Cankt-IleTepOypr:
Jlans, 2021. — 260 c¢. — ISBN 978-5-8114-7904-7. — Texcr:
ANEKTpOHHBIN // JlaHb: sJeKTpoHHO-OMONMoTeunas cucrema. — URL:
https://e.lanbook.com/book/167183 (mara oOpamenus: 14.10.2022). —
Pexxum nocryna: s aBTopr3. MOJIb30BATEIIEH.



8. labpuensn, O. C., JlpicoBa, I'. I'. Xumwusa: kaura mis
npenojaaBaresis: yueo.-MeTo 1. nmocooue. — M. Akanemus, 2012. - 332 c.

9. UepnukoBa H. 1O., MemepskoBa E. B. Pemaem 3agaum mo
XUMHH caMocCTosiTeNbHO: yueOHoe mocobue / H. FO. Yepnmkosa, E. B.
MemepsikoBa — CankTt-IleTepOypr: Jlans, 2022. — 328 c.

10.  PesnukoB B. A. COopHHMK yhOpaXHEHHH W 3aJad [0
opranuyeckoil xummuu: yudeOHoe mocobue / B.A. PesnukoB — CaHkT-
[lerepOypr: Jlans, 2021. — 226 c.

11. Kanyctuna A. A., Xansuenko U. I'., JIubanor B. B. O6mas u
Heopranudeckas xumus. [Ipaktukym / A. A. Kanycruna, U. I'. Xanpuenko,
B.B. JIu6anoB — Caunkr-IletepOypr: Jlans, 2020. — 152 c.

12, labpuenssa O.C. Xumus: yueb. s cTya. npod. yueo.
3aBenenuit / O.C. Nabpuensn, U.I'. OctpoymoB. — M., 2016.- 256 c.

13. [Mabpuensn O.C. Xumust 111 npoeccuil U CrenuaibHOCTe!
TEXHUYECKOTO Mpopuiss: Y4eOHUK I CTYA. YUPEXKICHUU cpel. mpod.
obpazopanus / O.C. I'abpuensu, N.I'. OctpoymoB. — 4-¢ uzn., crep. — M. :
N3narenbckuil HeHTp «Akanemus», 2017. — 272 c.

HNuTepHer-pecypcesl

1.hvsh.ru — XKypnan «Xumus B mkosey.

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

Hay4yHo-nionymisipHbI TPOEKT «DJIEMEHThI OO0bIION Hayku» (pusuka, Xumus,
MaTeMaThuKa, aCTPOHOMHS, HAyKH O >KWU3HHU, Hayku o 3emiie). HoBoctu Haykw,
KHUTH, HAYYHO-TIONYJISIPHBIEC CTAThH, JICKIIUU, SHIIUKIIOTICINH.

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

Cailt HayuHO-TIONyJIsIpHOTO KypHana «llorenuuany». XKypuan uznaércs ¢ 2005 r.,

c 2011 r. — pazgen «Xumus».

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

CallT Hay4yHO-NOMYJSIPHOTIO XypHalIa «XUMHS W KU3Hb». JKypHan u3maércs
c 1965 .

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

OTkpbITasg 2JIEKTpOHHAs OmbOmuoTeka xXuMuueckoro mopraida «Chemnety,

CONEPKUT yueOHble U HHPOPMAIMOHHBIE MaTepUaibl il IIKOJbHUKOB U
yuurtened. B Hell MOKHO HaWTH y4yeOHUKH MO 00Iel U HEOPraHUYECKOM XUMUM,
OpPraHUYeCKOM XUMMH, MYJbTUMEIMaMaTepuasbl, a TAaKXKe 3a0aud XUMHUUYECKUX
OJIMMITHA]] C PELICHUSMH, 3a/1a41 BCTYIUTENbHBIX IK3aMEHOB JIJIs1 aOUTYPUEHTOB.
7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)



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
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://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/

Nudpopmanmonnsle Matepuasibl 00 onuMmMnuaaax: MOCKOBCKOH TOpPOJICKOH,
Bceepoccuiickor, Menneneesckor, MexayHaponnou. IlpuBenensl 3agauum
TEOPETUUYECKUX U SKCIIEPUMEHTAIBHBIX TYPOB, MOJPOOHBIC PEIICHUS, CIUCKH U
dboTtorpaduu nmodbeauTenei.

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

Cucrema JUCTAHIIMOHHOTO OOY4YEHHWsS, HamNpaBJiCHHAas B TEPBYIO oOdYepeab Ha

IIOATOTOBKY K OJMMIIAA/IAM BCEX YPOBHEH — OT IIKOJIBHBIX A0 MeXIyHapOIHOM.
CaliT conepKUT OrpOMHOE KOJMYECTBO 3a7a4, CTPYNIMPOBAHHBIX KaK IO TEMaM,
Tak U 1o osuMmnuazaMm. Ilo BceM OCHOBHBIM pasjieilaM XHMHUM IIPUBEIEH
TEOPETUUECKUI MaTeprall U pa300paHbl peIIeHNs TUIIOBBIX 3a4a4.

9. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[lopran mo HaHOoTexHONOrusIM. OCHOBHasi I€Jb — pa3BUTUE OOpa3oBaHUsA B

0o0JlacTU  HAHOTEXHOJIOTMH U  MOATOTOBKA K  HWHTEPHET-OJIMMIIMANEC IO
HAHOTEXHOJIOTHSIM.
10.http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnipaBouHasi uHGOpMaLUs 0 XUMUYECKUX DJIEMEHTaX U MX CBOMCTBAX
(Ha aHTJIMIICKOM SI3BIKE).

11. http://gotourl.ru/4792 (http://periodictable.ru/)
PyCCKOSI3BIYHBIN CAalT O CBOMCTBAX XMMHUYECKUX JIEMEHTOB.
12.http://gotourl.ru/7180 (https://www.lektorium.tv)
Hexommepueckuii callT OHJIaH-00pa30BaHUS, COJIEPKUT MHOTO HWHTEPECHBIX

o0pa30oBaTeNbHBIX KYpCOB U BHJICOJICKIIUN I UIKOJBHUKOB, CTYICHTOB H
yuutesien. ECTh HECKOJIBKO KypCOB O XUMUHU.

13.http://gotourl.ru/4800 (https://www.cas.org/)

Caiir Chemical Abstract Service — camblii aBTOPUTETHBII B MHUPE XUMHUHU

MH(OPMAIMOHHBIA HHTEPHET-peCypc (CaUT TIATHBIN).
14.http://www.organic-chemistry.org/
[Topras no opraHnyecKO XMMHUHU Ha aHTJIUMCKOM SI3BIKE.
15.http://www.xumuk.ru
CallT 0 XUMHUH: KJIACCUYECKUE YUYEOHHUKH, CIPABOYHMKHU, DHIIUKIIONEIUU, TTOUCK

OPraHUYEeCKUX U HEOPraHUYECKUX PEAKLIUM, COCTABIICHUE YPABHEHUM pPEaKIUH.
16.http://orgchemlab.com/



http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
http://www.organic-chemistry.org/
http://www.xumuk.ru/
http://orgchemlab.com/

4. KoHTpoJIb M OLEHKAa Ppe3yJbTATOB OCBOCHHMS 001eo00pa3oBaTeJbHOM
AUCHHUILIMHBI

Kontpons wu oOydeHHUsi  OCYIIECTBISETCS

IMPAKTHUYCCKHUX

OLICHKa  PE3yJIbTaTOB

npernojiaBaTesieM B TPOIECCe 3aHATHH W
7a00paTOpHBIX pabOT, TECTUPOBAHUSA, a4 TAKXKE BBITIOJHEHUS OOYJArOIIMMHUCS
WHIVBUIYAIBHBIX 3aJaHUi, TPOEKTOB, HCcienoBaHU. Pe3ynbTarel 00yueHUS
OTIPENIETISIOT, YTO OOyYaroIInecs: JTODKHBI 3HATh, TIOHUMATh M JEMOHCTPHPOBATH

I10 3aBCPIICHUU U3YUCHUA JUCHUILIINHBI.

IIPOBECHNUS

Jnis popMupoBaHus, KOHTPOJS U OLEHKU PE3yJbTaTOB OCBOCHUS Yy4eOHOM
JVCHUIUIMHBI HCTIOJIB3YETCS CUCTEMA OLIEHOYHBIX MEPONPUATUHN, ITPEACTABIIAOIIAS
co00ll KOMIUIEKC YYEOHBIX MEpPOINPUSATUH, COIJaCOBAaHHBIX C PE3YJIbTaTaAMHU

oOyuenus u chopmynupoBaHHeix ¢ ydetoM @OI'OC COO (mpeameTHbie

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

Tunsl oIeHOYHBIX

XUMHUYECKUX DJIEMEHTOB
U IPUPOJA XUMUYECKOU
CBA3U

(hopMyIIbI COeAMHEHHI B
COOTBETCTBUU CO
CTENEHBIO OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB,
WCXO/Isl U3 BaJICHTHOCTH U
31EKTPOOTPULIATEIBHOCTH

Ne | OK/IIK | Moayas/Pazgen/Tema | Pesyabrar 00yueHus .
MepOonpUsATHI
| OcHoOBHOE co/lep:KaHue
1 ®opMyJIHpPOBATH
Pa3nea 1. OcHoBbI PMYJHP
0a30BbIe NOHATHA U
CTPOCHHS BellecTBa
3aKOHbI XUMHH
1.1 | OK 01 CrpoeHne aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHune atomoB

XHUMUYECKHUX DJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBSI3H».
2. 3ama4n Ha COCTaBJICHUE
XUMUYECKHUX (Hopmy
JIBYXaTOMHBIX COETUHEHUN
(oxcuaoB, cynbhuaos,
THJIPUJIOB U T.I1.).

3. 3amaHus Ha UCITOJb30BaHUE
XHUMUYECKOU CUMBOJIMKH 1
Ha3BaHUM COCIMHECHUM 110
HOMEHKJIAType
MEXIYHApOHOTO COI03a
TEOPETHYECKOU U
MPUKITIATHON XUMUH U
TPUBUAIBHBIX HA3BAHUU IS
COCTaBJICHUS XUMUUYCCKHX
dbopMyI ABYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynb(pHI0B, THIPHUIOB U T.II.)
U APYTUX HEOPTaHUYECKHUX
COCTUHEHUN OTAEIBLHBIX




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpUusTHI

KJI1aCCOB

1.2

OK 01
OK 02

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

XapakTepu3oBaTh
XUMHUYECKUE PJICMEHTHI B
COOTBETCTBHUH C MX
MTOJIO’KEHUEM B
MePUOINYECKON CUCTEME
XUMHUYCCKUX DJICMCHTOB
.. MenneneeBa

1. Tect «MeTammueckue /
HEMeTaJlJINYeCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHYCSCKHX 3JIEMEHTOB B
COOTBETCTBUE C HX
AJIEKTPOHHBIM CTPOCHHUEM U
IIOJIO’KCHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX 3jiemMeHToB J[. 1.
MenneneeBay.

2. [IpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB
XHUMUYECKHX DJIEMCHTOB U
NEePUOIUYECKUM U3MEHEHUEM
CBOMCTB XUMHYECKUX
9JIEMEHTOB U MX COCIUHCHUI
B COOTBETCTBHH C
nonoxenueM llepuoandeckoit
CHCTEME.

3. IIpakTuko-
OPUEHTHPOBAHHBIE
TEOPETUYECKUE 3aIaHUS HA
XapaKTePU3ALHIO
XHMUYECKHX DJIEMCHTOB:
«Meramnnyeckue /
HEMETAININYECKUE CBOMCTRA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMUYECKHUX DJIECMCHTOB B
COOTBETCTBUE C UX
AJICKTPOHHBIM CTPOCHUEM U
MTOJIOKEHHEM B
NEPUOIUYECKON CUCTEME
XHUMUYECKHUX DJICMESHTOB
J.11. MenneneeBay

Paznea 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XUMHYECKHX peaKIui

KonTtpoasnas padora
«CTpoeHue BenecTsa u
XHMHYECKHe PeaKIun»

2.1

OK 01

TUumel XUMHYECKUX

CocTaBnsTh pcaknuun

1. 3amaun Ha cocTaBICHUE




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oLeHOYHBIX
MeponpUusTHI

OK 04

peakuuii

COCITUHEHUS, PA3TIOKEHUS,
oOMeHa, 3aMelleHu,
OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIC
peakuuu

YPaBHEHUH PEAKLIUN:

— COEMHEHMs], 3aMeILeHUS,
paznoxkeHusi, 0OMeHa;

— OKHUCIIUTENbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUui
C WCIOJIH30BAaHUEM METO/1a
AJIEKTPOHHOTO OalaHca.

2. 3agaun Ha pacyeT MaccChl
BEIIIECTBA UIN 00bEMa

ra3oB 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3
YUYaCTBYIOIINX B PEAKIINH
BEIIECTB; PACUETHI

Macchl (00bEMa, KOJIMUeCTBa
BEII[ECTBA) IPOTYKTOB
peaKkIfu, eciii OJHO U3
BEIIECTB UMEET IPUMECH

2.2

DNeKTpoNIUTHYECKast
JMCCOIIMAIUS U MOHHBIN
oOMeH

CocTaBnaTh ypaBHEHUS
XMMHYECKHX PEaKInu
MOHHOTO OOMeHa C
y4JacTheM
HEOPTraHMYEeCKUX BELIECTB

1. 3agaHus Ha COCTABIICHUE
MOJICKYJISIPHBIX U MOHHBIX
peaxIuil ¢ yaacTueM KHUCIIOT,
OCHOBaHUI U COJEH,
YCTaHOBJICHUE U3MEHEHHUS
KHCIIOTHOCTH CPEIbI

2. JJabopaTtopHnas pabota
"TUIBI XUMHUYECKUX peaKiuii"

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BellecTB

HccaenoBarb cTpoeHue
CBOliCTBa
HEOpPraHu4ecKux
BeIeCTB

KonrtpoabHnas padora
«CBoiicTBa
HEOPraHUYeCKHX BeleCTB»




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpUusTHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa U
CTPOCHHE
HEOPraHHYECKUX
BEIIECTB

Knaccudunuposats
HEOPraHU4ecKue
BEIIIECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (GOpMYIIbI UITN
COCTaBJICHHE XUMUYECKOU
(bopMyIbI HCXOS U3
Ha3BaHUs BEILECTBA 110
MEXKTYHapOAHON WU
TPUBHAIIBHON
HOMEHKJIAType».

2. 3aauu Ha pacyer
MacCOBOH 10U (MaccChl)
XUMHYECKOT0 DJIEMEHTa
(coenuHeHus1) B MOJIEKYJIE
(cmecn).

3. IIpakTrdeckue 3aganus 1o
KJaccuukanuu,
HOMEHKJIaType U XUMUYECKUM
dbopMynaM HEOPraHUYECKUX
BEIIECTB PA3JIMYHBIX KIIACCOB.
4. [IpakTuyeckue 3a1aHus Ha
OIIpEeCIICHNE XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBHCUMOCTH BHJIA
XUMHUYECKOH CBSI3M U THIIA
KPUCTAJUIMYECKON pelIeTKN

3.2

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBA
HEOPraHUYECKUX
BEIIESCTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3UKO-
XHMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHUSI aTOMOB U
MOJIEKYJI, @ TAK)Ke TUIIa
KPHUCTAJUTMYECKOMN
pemeTku

1. Tect «OcobeHHOCTH
XHUMUYECKHX CBOKUCTB
OKCHJIOB, KHCJIOT, OCHOBaHUH,
aM(pOTEepPHBIX THIPOKCHUJIOB U
coJieiiy.

2. 3amaHus Ha cOCTaBJICHUE
YPaBHCHUN XUMHUCCKHUX
pEaKIHi C y4aCTHEM MPOCTHIX
Y CJIO’KHBIX HEOPTaHHYECKUX
BEIISCTB: OKCUJIOB METAJIJIOB,
HEMETAIIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKHUX
KHCIIOT, OCHOBaHUH U
aM(pOTEePHBIX THIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePUIYIOIIUX HX




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

Tunsl oLeHOYHBIX
MeponpUusTHI

CBOWCTBA M CLIOCOOBI
MOJTyYCHUSI.

3. IIpakTuko-
OpUEHTUPOBAHHBIC
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U ITOJIy4YEHUE
HEOPTaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

WNnenrudukarnus
HEOPTaHUYECKUX
BEIIECTB

Hccnenosarts
KaueCTBEHHbBIC PEAKIINU
HCOpFaHI/I‘IGCKI/IX BCIICCTB

1. [IpakTuko-
OpPUEHTUPOBAHHBIC 3aJaHUS
10 COCTABIICHUIO XUMHYECKHIX
peakui ¢ yyacTueM
HEOPraHMYECKUX BEIIECTB,
UCIIONB3YEMBIX IS KX
UICHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPTaHWYECKUX BEIIECTB”

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHuvYecKux
BeIeCTB

HccaenoBarb cTpoeHue u
CBOIICTBA OPraHMYeCKUX
BelIECTB

Konrtpoabsnas padora
«CTpoeHue U cBOICTBA
OpraHHYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOEHHE U
HOMEHKJIAaTypa
OpPraHUYECKUX BEILECTB

Knaccugpunuposats
OpraHn4€CKUC BEIICCTBA B
COOTBETCTBHH C MX
CTPOEHHEM

1. 3agadust Ha cOCTaBJIEHUE
Ha3BaHUM OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON
WIM MEXAYHapOAHON
CHUCTEMATUYECKOU
HOMEHKJIATYype.

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

3. 3ajaun Ha onpeaeneHue
npocreiien GopmyIbl
OpPraHMYECKON MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOTO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHM4eCcKuX
COECIMHEHU I

VcranaBiuBarth
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
OPraHNM4YeCKHUX BEMIECTB OT
CTPOEHUS MOJIEKYII

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




THunbl 0LIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MepOonpUATHH
CTPOCHHUS.
2. 3amaHus Ha COCTaBJIEHHE
YPaBHEHUN XUMUYECKUX
peaKiuil, WITIOCTPUPYIOIINX
XUMHUYECKHE CBOWCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX PeaKui
Y TEHETUYECKOM CBSI3U
OpPraHUYECKUX BEIIECTB
Pa3HbIX KJIACCOB.
3. PacuetHsble 3aa4u Mo
YPaBHEHUSIM PEaKLHil C
Y4aCTHEM OPTaHMYECKUX
BEIIECTB.
4. JIaboparopnas padota
“IIpeBpameHus
OpPTraHUYECKUX BEIECTB MPHU
HarpeBaHuu"
43 | OK01 |Unentudukamus HccnenoBats 1.IIpakTuko-
OK 02  |opranuyecKkux BEIIECTB, [KAYECTBEHHBIC PEAKIIUU  |OPUEHTUPOBAHHBIE 3aaHUs
OK 04 |ux 3HaueHue u OpraHUYECKUX 10 COCTaBJIEHUIO XUMHUYECKHUX
MIPUMEHEHNE B OBITOBOW |COENMHEHUH OTIAENbHBIX |pEaKIHil ¢ yyacTHEeM
Y MIPOU3BOJCTBEHHOMN KJIacCOB OpraHWYECKUX BEILIECTB, B T.4.
NeSITEIbHOCTH YeJIOBEKa UCIIOJIB3YEMBIX JJISI UX
uAeHTU(UKAIY B OBITY U
MPOMBIIIUICHHOCTH.
2.Jlaboparopnas paboTa:
“Unentuduxarms
OpraHUYECKUX COETMHEHUM
OTHEIBbHBIX KIAaCCOB”
5 Pazpeua S. XapakrTepu3oBaTtb
Kuneruveckue u BJIMSIHHE PA3JINYHbIX
TepMOAMHAMHUYECKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NMPoOTeKAHUS XHMHUYECKHX peakumii
XHUMHMYECKHX peaKkuui
5 | OKO01 CKOpOCTh XMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 |peaknuii. XuMHUYECKOE |BIMSHHE KOHLIEHTPALlUN  |TEOPETUYECKHE 3aJaHUS Ha

paBHOBecHe

pearupyronux BemecTB U
TEMIIEPATypbl HA CKOPOCTh
XUMHYECKHUX PEAKINH
XapakTepru3oBaTh

aHanu3 (paKTOpoB, BIUSIOIINX
Ha U3MEHEHHE CKOPOCTH
XUMHYECKON peaKIlvu.
[IpakTUKO-OpHEHTUPOBAHHBIE




Tunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MeponpusiTHii
BIIMSIHUE U3MEHEHUS 3a/laHus Ha IPUMEHEHHE
KOHIIEHTpaluu Bemiects, |npunuuna Jle-lartense mis
peaKkuuu cpeasl U HAXO0X/ICHUS HAIIPaBJICHUS
TEeMIEpaTypbl HA CMEILIEHUS PaBHOBECHUS
CMEIlIEHNE XUMUYECKOTO  |XHUMUYECKOHN peakiuu u
paBHOBECHS aHanu3 (paKTOpPOB, BIHUSIOLINX
Ha CMELLEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBatb HCTHHHBIE
Pa3nen 6. PacTtBopbl  |pacTBOpPBHI € 32 IaHHBIMUI
XapaKTepUCTUKAMM
6.1 | OK 01 [Tousitue o pactBopax  |Paznuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpbI PacTBOPOB.
2. IIpakTuko-
OpUEHTUPOBAHHBIC PacUETHHIC
3a/laHus Ha TUCTIEPCHBIE
CUCTEMBI, HCIIOJIb3yEeMbIE B
OBITOBOM U
MPOU3BOACTBEHHOMN
JIESITENIbHOCTH YEJIOBEKa
6.2 | OKO01 |HMccnenoBanue cBoiictB |MccnemnoBath GU3HKO- JlaGopaTtopHnast pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
HWCTUHHBIX PacCTBOPOB
Il | IpodeccuonanbHO-OpMEHTHPOBAHHOE CO/lep:KaHMe (coep:KaHue MPUKJIATHOTO MOLYJIsI)
7 Paszpnen 7. OuenuBath nocJjieAcTBus |3ammTa Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayiuei
NPOU3BOACTBEHHOI NPOU3BOJACTBEHHOI npogeccnoHaIbHOI
AeATeJIbHOCTH AeSITeJIbHOCTH YeJIOBeKa |/1esiTeJIbHOCTH)
YeJ10BeKa ¢ MO3HIUI
IKOJIOTHYEeCKOH
0e3onacHoCTH

OK 01
OK 02
OK 04
OK 07
K 1.1,
K 1.3.,
IIK 1.6.,
IIK X 4.

Xumus B ObITY U
MIPOU3BOICTBEHHOM
JesITeTbHOCTH YeJIOBEKa

O11eHUBATh MTOCHIEACTBUSA
OBITOBOM U
MIPOU3BOICTBEHHOM
JeITEILHOCTH YeJIoBEKA C
TO3UITAH DKOJIOTHIECKON
0e30macHOCTH

Keiic (c yuerom Oymymieit
npohecCuOHaNBHOM
JIeSATETbHOCTH)

Bo3MokHbBIE TEMBI KEHCOB:
1. TTorennenue knumara u
BBICBOOOK/ICHHE Ta30BBIX
THUAPATOB CO JIHA OKEaHa.

2. bBynymue marepuansl st
aBua-, MalIuHO- 1
pruOOPOCTPOCHHUS.




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THunbl 0LIEHOYHBIX
MeponpUusTHI

3. HoBble maTepuainsl s
COJTHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
PACTUTEIBHBIX MpPErapaToB






