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Pabouas nporpamma ydeOHOTO mnpeaMera Xumus paspaboTaHa HAa OCHOBE
TpeOOBaHUMH:

- (GenepanbHOro TOCYIapCTBEHHOIO 00pa30oBATENBbHOIO CTAHAAPTAa CPEIHETO
obiiero 06pa3zoBaHus, yTBEPKACHHOIO MPUKa3oM MUHHCTEPCTBA 00pa3oBaHUs
1 Hayku Pocculickoit @enepauun ot 17 mast 2012 . Ne 413 (manee — ®I'OC
COO), B penmakuun ot 12.08.2022 No 732 «O BHeceHMH U3MEHEHHMH B
(bemepanbHBI  rOCymapcTBEHHBIA 00pA30BATENbHBIA CTAHAAPT CPEJHEro
obuiero 06pa3oBaHms, yTBEP)KASHHbIN MPUKa30oM MUHUCTEPCTBA 0OPA30BaHMS
1 Hayku Poccuiickoii @enepanum ot 17.05.2012 Ne4 13,

- (benepanbHOrO TOCYIapCTBEHHOTO 0Opa30BaTEbHOIO CTaHAApTa CpPEIHEro
npopeccuonanbsHoro obpasoBanus mo npodeccun  38.01.02  «Ilpodasey,
Konmponep-kaccupy yreepxaeHnoro Ilpukazom MunuctepcTBa MpoCBEIeHNs
Poccuiickoit ®@enepaunn ot 02.08.2013 N 723.

- (enepansHON 00pa3oBaTeNBLHOM MPOrpaMMbl CPEIHEro OOIIEro 0O6pa3zoBaHMys,
YTBEPIKIEHHONW  IpuKa3oM MUHUCTEpPCTBA IIPOCBENIeHMsT  Poccuiickoii
@epnepannu ot 18.05.2023 N 371,

- TPUMEPHOH NOPOrpaMmbl  00IIE00pa3oBaTeNIbHON — OUCHMIUIMHEL  Xumus,
onobpeHHoOU Ha 3acenanuu [lemaroruyeckoro cosera ®I'BOY AI1O UPIIO wu
PEKOMEHIOBaHHOM Ul pealu3alid  OCHOBHOM  mpodeccHoHalIbHOM
obpaszosarensHO# mporpammMel CITO Ha Gaze 0CHOBHOIO 061ero 06pa3oBaHUs
C TmoiydyeHueM cpensero obmero obpazoBanust (IIpotoxoa Ne 14 or «30»
HOs0pst 2022 1.).

- Ha OCHOBaHUM Pabouell mporpaMMbl BOCITUTAHUS,

- € y4eToM IosydaeMoi Ipodeccu.

Opranuzanus-pa3padoTyuK:
I'BITOY PO «Mopo30BCKHIl arpolpOMBIILIEHHBIN TEXHUKYM

Pazpaboruuku: Kosanesa Hpuna 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 38.01.02 «IIponaser, KOTpoILIEP-KACCUPY.

1.2. e u muIaHUpyeMble 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
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-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
IIK 1.3. OO6cmyxuBaTh MOKymnaTeleid U MpeJoCTaBIsATh JOCTOBEPHYIO HH(OpMAILHIO
0 KayecTBe, NOTPEOUTEIbCKUX CBOMICTBaX TOBapoOB, TPEOOBAHUAX
0€30MaCHOCTH UX KCILTyaTalllu.
IIK 2.3. OO6cnyxuBarh MoKynareyned, KOHCYJIbTUPOBAaTh MX O MHILEBON LIEHHOCTH,
BKYCOBBIX OCOOCHHOCTSIX M CBOMCTBAaX OTIENbHBIX IPOJIOBOJILCTBEHHBIX
TOBapOB.
IIK 3.3. [IpoBepsTh KauecTBO M KOJMYECTBO MPOAABAEMBIX TOBApOB, KaueCTBO
yMaKOBKH, HAIMYME MAPKUPOBKH, MPABUIILHOCTH 1IEH HA TOBApPhI U YCIYTH.

2. CTpyKTypa H copepxkaHue 001meo0pa3oBaTeIbHOH UCIHIUIIIMHBI

2.1. O0bem IUCUMILIUHBI U BUABI Y4¢0HO pad0ThI

Buj yueOHoit padoThl Oobvem ¢ uacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 102
B T.4.
1. OcHoOBHOE copep:kaHHue 94
BT. U.:
TEeOopeTUIecKoe oOydeHue 62
MPaKTUYECKHUE 3aHATUS 38
2. IIpodeccnoHaILHO OPMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 5
NPHUKJIATHOT0 MOIYJIS)
BT. 4.:
TEOpeTHYecKoe 00yUeHue 4




MPAKTUYCCKUEC 3aHATUA

VHJIMBHIyJIbHBIN IPOEKT (Oa/Hem)*™ HeT
CamocrosiTejibHas padoTa 50
2

IMpome:kyrounasi arrectanus (J13/3)

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

omcymcmeus yopamo u3 Cnucka
**) Ecau npedycmompeHr uHOUBUOYAIbHbIU NPOEKm NO OUCYUNIUHE, NPOSPAMMA NO €20 Pedtu3ayuu

paspabamuléaemcs OmMoenbHO



2.2. TemaTH4YeCKHUil IUVIAH U COJEPKAHNE JUCIHUILTHHBI

HaumeHoBaHue Conep:kanue y4ye0HOro MaTepuasa (0OCHOBHOE M NPO(PecCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 19COB dopmMupyembie
pAa3iesioB U TeM Ja6opaTopHble M PAKTHYECKHE 3aHATHS, IPUKJIATHON MOLYJIb KOMIETeHIHH
1 2 3 4

OcHoBHOE coep:KaHue 94
Pasjnen 1. OcHOBBI CTPOeHMS BellleCTBA 12
Tema 1.1. OcHoBHOe coJep:xkaHue 8 OK 01
Crpoenne atoMoB | Teopernueckoe o0ydeHune 6
XAMAHCCKAX CoBpemeHHass MOJeIb CTpoeHHs aTomMa. CHMBOJIMYECKHI SI3BIK XUMHH. XUMHYECKAH 3JICMEHT.
SJICMCHTOB 1 OnexTpoHHas KOH(purypanus atoma. Kmaccudukanms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3J€MEHTHI).
Hprpoza BaneHTHBIE ~ DIEKTPOHBI.  BalleHTHOCTB.  DJEKTPOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 6
XUMUYECKOH DJIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKOH CBsA3M (KOBAJICHTHAs, WOHHAS, METAUINYECKasl,
CBA3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHusI

IIpakTHYeckune 3aHATHA 2

Penienue 3aJaHuii Ha WCIHOJB30BAHUE XMMHYECKOM CHMBOJIMKM M Ha3BaHMN COEJMHEHHH IO

HOMEHKJIATYPE MEXKIYHAPOJAHOIO COK3a TEOPETHYECKONM W NPHUKIAIHON XUMHU U TPUBHAJILHBIX

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

nostoxkeHreM [1epruoInvecKoil CHCTEMBI.

CamocrosiTesibHas padora 4

PacyeT KOJIMUECTBa IPOTOHOB, HEWTPOHOB, HJIEKTPOHOB B ATOMAaX PA3JIMYHBIX XUMUYECKHX DJIEMEHTOB. 4

CocTaBjieHHEe CXeM CTPOEHHS M DJICKTPOHHBIX KOH(PHUIYpAIUi aTOMOB XMMHUYECKUX DJIEMEHTOB.
Tema 1.2. OcHoBHOe coep:kaHue 4 OK 01
[Tepronnyeckuii | Teopernueckoe o0yueHmne 3 OK 02
3aKOH M TabIHIa [Meproanyeckas cucreMa XUMH9Ieckux siemenToB J[. . Menneneesa. OU3ndYecKuii CMBICI
JA.1. Menneneesa [Tepuoanueckoro 3akona J[.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX

DIIEMEHTOB, 00Pa3yEMBIX MU IIPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJI0KEHUEM 3

XUMHUYECKOro 3emenTa B [lepuonnueckoii cucreMe. MUpoBO33peHUYECKOE U HAYYHOE 3HAYEHUE
[Tepunonnueckoro 3akona /.M. Menneneesa. [Iporunoss JI.11. MenneneeBa. OTKphITHE HOBBIX
XUMHNYCCKHUX DJIEMEHTOB.




IlpakTHYeckHe 3aHATHA

Pemrenne IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPETHICCKUX 3aI[aHI/II71 Ha XapaKTEPpHU3allui0 XUMHUYCCKUX
3JEMEHTOB «MeTallInuecKue / HEMETATHUCCKUE CBOﬁCTBa, QJICKTPOOTPULATCIIBHOCTD XUMHUYCCKUX

3JIEMEHTOB B COOTBETCTBHUH C UX JICKTPOHHBIM CTPOSHUEM U IOJIOKEHUEM B IEPUOANUECKON CHCTEME !

XxuMuueckux ayemenToB /.M. MeHnieneeBa»

CamocrosiTesibHas padora 4

[ToaroroButh coobmenue Ha TeMy «OTKpPBITHE TEPUOJHUECKOTO 3aKOHA 4
Pa3nea 2. XumMnueckue peakuumn 20
Tema 2.1. Tumesl OcHoOBHOe cojiep:KaHue 10 OK 01
XUMHUYECKUX Teopernueckoe o0yuenue 4
peakuuii Knaccudukanus u TUIIBI XUMUYECKUX PEAKIUil ¢ yuacTUEM HeopraHudeckux BeuiecTB. CocTaBieHue

YpaBHEHUH peakluii COeAMHEHUS, PA3I0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.U. PEaKIIUi TOPEHUS,

OKHCJICHUSA-BOCCTAHOBJICHHUSI.

YpaBHeHUs OKHUCIEHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBUTEIb. 4

CocraBieHre U ypaBHUBaHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKINI METOI0M 3JIEKTPOHHOTO

Oananca. OKHCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPOJIE, IPOU3BOACTBEHHBIX MTpoLieccax U

YKU3HEJESATEIIbHOCTH OPraHU3MOB

IIpakTH4eckue 3aHATHSA 6

KonuyectBennbie oTHOIEHUs B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH M PacyeThl IO

YpaBHEHUSAM XHMHUYECKUX peakuuid. Monb Kak eAMHUIa KOJWYecTBa BellecTBa. MoisipHas macca.

3aKOHBI COXPAHEHHSI MAacChl U dHEpPTUH. 3aKoH ABoraapo. MomspHblii 00beM razoB. OTHOCUTETbHAS 6

TUIOTHOCTh Ta30B. PacdeTsl Mo ypaBHEHHMSIM XUMUYECKUX PEAKIMi C UCIIOIb30BAaHUEM MAacChl, 00beMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA

CamocrosiTeibHas pabora 4

CocraBieHre U ypaBHUBaHUE PA3IMYHBIX BUJIOB XUMUYECKUX PEAKIUH. 4
Tema 2.2. OcHoBHOe coJiep:kaHue 9 OK 01
ONEKTPOIUTHYECKA | TeopeTHuecKoe 0GyueH e 5 OK 04
A ACCOMMANMA M | Teopys »1eKTPOIUTHYECKON aucconnanyui. MOHBL. DIEKTPOIUTHI, HEdIEKTPOIUTEL. Peakiuu HOHHOro
MOHHBIH 0OMeH obmena. CocTaBieHue peaklMii MOHHOrO OOMEHA IIyT€M COCTaBIEHUS MX IOIHBIX M COKpAlEHHBIX 5

HNOHHBIX ypaBHeHHﬁ. KncnoTHO-0OCHOBHBIC PCaKInu. 3a)1aH1/m Ha COCTaBJICHHUEC MOHHBIX peaKHI/II\/'I




JlabopaTopHble 3aHATHS 4

JlaboparopHas padoTa “TuUNbl XUMHUYECKUX PEAKLIUNA™ .

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3yroOIUXCcs BEIIECTB) U MPU3HAKOB 4

XUMHYeCcKHX peakuuil. [IpoBesenue peakiuii HOHHOTO 0OMeHa, OTpeIeeHne Cpeibl BOJHBIX

pacTBOPOB. 3aJjaHKsI HA COCTABJIECHHE HOHHBIX peaKuil

CamocrosiTesbHasi padoTa 4

CocraBneHue peakliuii TuAposIM3a BEECTB M0 3aJaHHOMY 00pasiy.

4

Pemenue 3a1a4y o KOHIEHTPALUSAM PACTBOPOB.
KonTposabsHas

CrpoeHue BeliecTBa U XMMUYECKUE PEAKLIUU 1
pa6ora 1
Pasznen 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKUX BeleCTB 27
Tema 3.1. OcHoBHOe coJep:kaHue 10 OK 01
Knaccupukanus, | Teoperuueckoe oGydenne 7 OK 02
HOMCHKJIATYPA M |Tpenmer neopranuyeckoi xumun. Kinaccu(ukaius HeOpraHudeckix BemlecTs. [IpocThie M CIOKHBIE K 3.3.
CTPOCHHE BeniecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIECTB (OKCHIBI, THAPOKCHUIBI, KUCIOTHI, COJIM). B3anMocBs3h
HCOPTaHNYCCKUX | geopraHMYECKUX BELIECTB. ArperaTHble COCTOSHUS BelecTBa. Kpucrammnueckue 1 aMmoppHbIe
BCIICCTB BellecTBa. TUIBl KPUCTAIIMYECKUX PELIETOK (ATOMHAsl, MOJIEKYJISIpHAsl, HOHHAsA, METAJIIMYECcKas). 7

3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIMYECKON PEHIeTKH. 3aBUCUMOCTb

XUMHUYECKON aKTUBHOCTH BEUIECTB OT BUAa XUMHUYECKON CBS3H U TUIA KPUCTANINYECKON PEIIETKHU.

[TpryrHBI MHOTOOOpa3us BEIIECTB

IIpakTH4eckue 3aHATHSA 3

Homenknarypa HeopraHMuecKkHxX BEIIECTB: Ha3BaHHUE BEILECTBA UCXOIS U3 UX XUMHUUYECKON (opMyIIbl

WJIN COCTaBJIEHUE XMMHUYECKON (POPMYIIbI UCXOSl U3 Ha3BaHUS BEILECTBA [0 MEXTYHAPOIHON

(MIOITAK) miu TpuBHaIbHOM HOMEHKIIATYpE.

Pemienne npakTUUecKHX 3alaHUM MO KiIAcCU(pHUKAIMM, HOMEHKJIAType M XUMHUYECKUM (QopmyliaMm

HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KiIaccoB (yrapHbIil Tra3, YIVIEKHCIBIM ra3, aMMHak, ramnieHas 3

U3BECTh, HETaIlIeHas! U3BECTh, MUTHEBAS COJA U JIPYTUX): Ha3bIBaTh M COCTABIATH (POPMYIIBI XUMHUUECKHX

BEIIECTB, ONPEENATh MPUHAJJIEKHOCTD K KJIaccy.

Hcrounnku xuMudeckoil nadopMmaiu (cpecTB MaccoBoi HHPpOpMaLuu, ceTb IHTepHET U Apyrue).

[Touck napopManuu 1Mo Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopMysiaMm

CamocrosiTebHas paGora 4




CocraBiieHHe TeHETUYECKUX IIETIOYEK 10 3aJJaHHOMY 00pasiry.

Tema 3.2. ®uszuko-| OcHOBHOE coep:KaHHe 12 OK 01
XUMHYECKHE Teopernueckoe o0yuenue 9 OK 02
cBoOHCTBa Mertamibl. O0mue pusznyeckne U XMMHUYECKHE CBOWMCTBa MeTaioB. CriocoObl MoydeHus. 3HaUYCHHE HIK 1.3.
HCOPraHW4CCKUX  |pveTayioOB M HEMETAIOB B IMPHPOAC M IKM3HEICATEIILHOCTH 4YelOoBeKa W opraHu3MoB. Kopposwus 3
BCIICCTB METAJIJIOB: BUJIbI KOPPO3HH, CIIOCOOBI 3alIUTHl METAJIOB OT KOPPO3UU

Hemeramner. OOmue ¢u3nyueckue W XUMHYECKHE CBOWCTBA HEMETAUIOB. THUIWYHBIC CBOMCTBA

HeMerauioB [V— VII rpynm. Knaccudukanust 1 HOMEHKIaTypa COeTMHEHUN HeMeTauioB. KpyroBopoTsl 4

OMOreHHBIX 2JIEMEHTOB B IPUPOJIE

XVMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIECTB (OKCHI0B, THIPOKCUIOB, KHCIIOT,

coJiell 1 Jip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BELECTB, BOJOPOIHBIX COETUHEHU, 2

BBICIIIMX OKCHJIOB M THAPOKCHIOB

IIpakTHYeckue 3aHATHSA 3

CocraBieHrue ypaBHEHHH XMMHMYECKHUX PEAKIUl C ydacTHEM IPOCThIX U CIIOKHBIX HEOPTaHUYECKUX

BEUIECTB: METAUIOB M HEMETAJUIOB; OKCHIOB METAJJIOB, HEMETA/NIOB U aM(OTEPHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMA U aMQOTEPHBIX THAPOKCHAOB; HEOPraHUYECKHX COJICH,

XapaKTEpU3YIOIINX X CBOMCTBA. 3

Pemienne mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJlaHUN Ha CBOMCTBA, COCTAaB, IOJIYYECHHE U

0e30MacHOe HCIOJb30BaHUE BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY M MPaKTHYECKOU

JESITEIBHOCTH YEJIOBEKA

CamocrosiTesibHas padora 4

[ToaroToBka cooOLIeHNS WM TIPE3EHTAllUK Ha OJIHY U3 TeM: «J{o0bIua, nepepaboTka U MpUMEHEHUE

QIIOMUHUS B COBPEMEHHON TPOMBIIIIEHHOCTHY, «Jl00bIua, nepepaboTka U IpUMEHEHHE MEH B 4

COBPEMEHHOM MPOMBIIUIEHHOCTHY, «IIpON3BOACTBO M MPUMEHEHHE raJIOTEHOB B COBPEMEHHOMN

MPOMBIIIIIEHHOCTH.
Tema 3.3. OcHOBHOe coep:kaHue 4 OK 01
Unentndukamus | JlaGopaTopHbie 3aHsTHS 4 OK 02
HEOPraHrdeCKuX | JlagoparopHas pabota «/neHTH(HKanUs HEOPraHMIECKUX BEIIECTB. OK 04
BEIICCTB Pemienne sKkcnepuMEHTaNIbHBIX 3324 MO XWMHYECKHM CBOICTBaM METAlJIOB M HEMETAJUIOB, IO

pPacro3HABAHUIO U MOJYYEHUIO COCTMHEHN METANIOB M HEMETAJIJIOB. 4

Nnentudukanuss HEOPTraHUYECKUX BEIIECTB C HCIOIb30BAaHUEM HX (PU3UKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KauecTBEHHBIX peakiuil. KauecTBeHHble peaknuu Ha cynbdar-, kapOOHAT- U XJIOPHJ-




AHHUOHBbI, HA KaATHOH aMMOHUI

KoHnTtpoubHasn .

CBolicTBa HEOPTaHUYECKUX BEILLIECTB 1
padora 2
Paznea 4. CTpoeHne 1 CBOMCTBA OPraHU4eCKUX BellecTB 25
Tema 4.1. OcHOBHOe coiep:KaHue 7 OK 01
Knaccupukanus, | Teopernueckoe oGydyenue 5
CTpoeHHNE " [losiBneHue u pa3BUTHE OPraHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannueckoin xumuu. Mecto u
HOMCHKJIaTypa 3HaUEHUE OPTraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.
OpPraHUYECKUX XHUMHYECKOE CTPOCHUE KAK MOPSIOK COCAUHEHUST aTOMOB B MOJIEKYJIE COIVIACHO MX BaJEHTHOCTH.
BEILIECTB OcCHOBHBIE TOJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOEHUsl opraHumdeckux coeauHeHuid A.M. byrtneposa.

VYriiepoaHblii CKEJNEeT OPraHMYeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BELIECTB OT XUMHUYECKOI'O

CTpOEHUS MOJIEKYJ. MI3oMepusi U U30MepHI. 3)

[Tonstne o QynkuuoHanpHoii rpynne. Pagukan. IlpuHnunel KiaccuPUKAMU OpPraHUYECKUX

coequHeHUN. MexayHapoaHas HOMEHKJIAaTypa W IPUHLUIBI HOMEHKJIATYpbl OpPraHUYEeCKUX

coenquHeHuil. [loHsTHE 00 a30TComEpKalIMX COCTUHEHHUSIX, OHOJOTMYECKH AaKTHUBHBIX BEIIECTBAX

(yrnmeBomax, Xupax, Oelkax U Jp.), BBICOKOMOJIEKYJISIPHBIX COEOMHEHMSIX (MOHOMEp, IOJUMED,

CTPYKTYpPHOE 3BEHO)

IIpakTH4eckue 3aHATHSA 2

Homenknarypa opraHMyYecKMX COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILICHHBIC, HEHACBILICHHBIE U

apoOMaTUYeCKHUEe YIJIE€BOJIOPO/Ibl, CIIUPTHI, (PEHOIBI, albAETH/Ibl, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBiieHHE TOJIHBIX U COKpPAILEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHX BELECTB OTIEJIbHBIX 5

KJIACCOB, HCIOJB3ysd HX Ha3BaHUS IO CHCTEMAaTHYeCKOW M TPHUBHAJIBHON HOMEHKJIAType (3THJIEH,

aleTHIIeH, TIHMIEepUH, (eHos, QgopMmanbIeruja, yKCycHas KHUCIIOTa, INuiuH). Pacdersl mpocreiimieit

(bopMyIbl OpraHMyeCKO MOJIEKYJIbI, UCXOsI U3 AIIEMEHTHOT0 cocTana (B %)

CamocrosiTenbHas padora 3

[TonroroBuTh nOKIaA Ha TEMY: «POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBIEHUH U Pa3BUTUU MUPOBOM 3

OpPraHUYECKON XUMHUN».
Tema 4.2. OcHoBHOe coep:kaHue 10 OK 01
CaoiicTBa Teopernueckoe obyyenue 7 OK 02
OpraHN4CeCKUX OU3BNKO-XUMHUECKHE CBOWCTBA OPraHUYECKUX COCIWHEHHHM OTACNIBHBIX KJIacCoB (0COOCHHOCTH OK 04
COEIMHEHUI KJIaccu(UKaUU 1 HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTMYECKHH psif v o01as popmyiia; U3oMepus; 1

(bu3HYEeCKre CBONCTBA; XUMUYECKHE CBOMCTBA; CIIOCOOBI IMOTYyYEHHUS):




— TpeAeNbHBIE YITIEBOAOPObl (aJKaHbl M IUKIIOAJKaHbl). ['opeHne MeraHa Kak OJWH M3 OCHOBHBIX
MCTOYHUKOB TEIUIA B IPOMBILIUIEHHOCTH U ObITY. CBOMCTBA NPUPOIAHBIX YTIEBOJOPOJIOB, HAX0XK/ICHUE B
pUPOJIE U MPUMEHEHHUE AJIKAaHOB,;

— HempelenbHble (QJIKeHbI, alKUHBI W aJIKaJWEHbl) U apOMaTUYECKUE YIIEeBOJOponbl. [opeHue
aleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JUIsl CBAPKU U PE3KH METAJIJIOB

— KUCJIOPOACOepkKAIINUE COSANHECHHSI (CITUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI ¥ A(UPHI, aTbJICTHIbI
U KETOHBI, >XHPBI, yriaeBojsl). [IpakTHdyeckoe NPUMEHEHHE HTWICHIJIMKOMS, TJIMIIEpUHA, (eHOIa.
[Tpumenenue Qopmanpaeruaa, ameTanbAeTHaAa, YKCYCHOM KHUCIOTh. Mblla KaK COJM  BBICIIUX
KapOOHOBBIX KUCIIOT. MoroIye CBOHCTBA MbLIa

— a30TCOoJEpXalllue COeIMHEHUs (aMMHBI M AaMHMHOKUCIOTBHI, Oenku). BblcokoMonekyssipHble
COEJMHEHUsS (CUHTETUYEeCKHEe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonnmepu3anys STHUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 MCII0JIb30BaHMSL.

['eHeTHUeCKas CBSI3b MEXAY KJIACCAMH OPraHUYECKUX COeIMHEHUN

IIpakTHyeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEJMHEHUN OTAEIbHBIX KJIACCOB (TpUBHAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MOJyUEHUs): IPEesIbHbIE (QIKAaHbl U LUKIOAIKAHBI),
HernpeebHbIe (AIKEHbI, JIKMHbBI U aJIKaJHEeHbl) 1 apOMaTHUYECKUE YIIIEBOAOPOAbI, CIUPTHI U (PEHOIIBI,
KapOOHOBbIE  KHCJIOTBI W S(QUPHI, aTbACTHIBI W  KETOHBl, AaMHHBI H  aMHUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIDHBIE COE€IUHEHMS. 3aJaHus Ha COCTaBJICHHE YPaBHEHUN XMMHUYECKUX PEaKIHUH C
y4aCTHEM OPTaHWYECKUX BEIECTB HA OCHOBAHMH UX COCTaBa U CTPOCHHUS

CocraBineHue cxeM peakiuii (B TOM YHCIE M0 TPEAJIOKEHHBIM IIeToYKaM IpeBpalleHuit),
XapaKTepU3YIOIINX XUMHUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAEIBHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4deHHMs M Ha3BaHUE OPraHUYECKUX COCIAMHEHMM I10 TPUBHAIBHOW WM MEXIYHAPOIHOU
CHUCTEMAaTUYECKOM HOMEHKJIATYype.
Pemenne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJaHMM Ha CBOMCTBA OPraHUYECKHUX
COEIMHEHUH OTJENbHBIX KJIACCOB

JlabopaTopnasi paGora

JlaGopatopHas pabota “IIpeBpalieHust OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[Tonmy4yenue 3TUIEHA U U3YYEHHE €r0 CBOMCTB. MoennpoBaHue MOJIEKYJ U XUMUYECKHUX MPEBPAICHUN
Ha IIPUMEPE dTaHa, YTUICHA, alleTUIICHA U JIP.

CamocrosiTeibHass padora

IToaroroBka COO6H.ICHI/I${, MpE3CHTAallMU HA OJHY U3 TCM:

«ODKOIOTHUECKHE ACIIEKTHI HCITOJIb30BaHUS YIIJICBOAOPOAHOT'O CBIPBA», «OKOHOMHUYECKHE aCIIEKThI




MEXIYHApOJAHOIO COTPYIHUYECTBA MO UCIIOJIB30BAHUIO YIIIEBOAOPOJHOTO ChIpbs»; «McTopus
OTKPBITHUS U Pa3padOTKU Ta30BBIX U HEPTIHBIX MecTOpokAeHU B Poccuiickoit deneparmmy.

Tema 4.3. OcHOBHOe coiep:kaHue 7 OK 01
Unenrtudurauus | Teopernueckoe oGydenne 5 OK 02
OPTaHIHCCKIX buooprannueckue coenuHenus. llpumeneHue u Ouosoruyeckas poib yriaeBofoB. Oxucienue OK 04
BCILIECTB, X yIJIEBOAOB — WCTOYHUK DSHEPrHHM JKUBBIX OpraHu3MoB. OOnacTH NPUMEHEHUS AMHHOKHUCIOT. 3 IIK 1.3.
SHATCHHC 1 [TpeBpamenust OenkoB NuIIKM B opraHu3Me. buonornyeckue ¢yHkuumu OenkoB. buonornueckue 1K 2.3.
IPUMCHCHHC B ¢byHKIMY XUpOB. Pojb OpraHndyeckoil XuMUM B pelIeHny Ipo0IeM MUIIeBOi 0€30MacHOCTH MK 3.3.
ObITOBOI M .| Ponb opranudeckoil XMMUM B pEIIEHUU NPOOJIEM SHEPreTH4eckod Oe30IacHOCTH, B pa3BUTUU
HPOH3BOACTBCHHON MEIUIUHBI, CO3/JaHMHM HOBBIX MaTepHasiOB, HOBBIX UCTOYHUKOB SHEPIUU (JIbTEPHATUBHBIC UCTOUHUKU
ACATCILHOCTH sHeprum). OnacHOCTh BO3JEUCTBUSA HAa JKUBbIE OpPraHU3Mbl OPraHUYECKUX BELIECTB OTAEIbHBIX 2
Helosexa KJIacCcOB (YIJIEBOAOPOAbI, CHUPTHI, (PEHOJIbI, XJIOPOPraHUYECKUE IMPOU3BOAHBIE, AIBIETUABI U Ap.),

CMBICJI ITOKa3aTellsl NpeIeNbHO JOIYCTUMON KOHIIEHTPAIUH

JlabopaTropHblie 3aHATHSI 2

JlaGopatopHas pabora: “UaeHTudukanus opraHMuecKuX COeTUHEHNH OTAEIbHbBIX KJIacCOB”

WnenTudukaiysi OpraHMueCcKuX COSTMHEHUI OTIEIBbHBIX KJIACCOB (Ha MpUMepe allbJeTHA0B, KpaxMaiia,

YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCHOJIb30BaHMEM UX (PU3MKO-XUMHUYECKUX CBOICTB H

XapaKTepHBIX KauyeCTBEHHBIX peakuuil. [leHaTypauus Oenka mpu HarpeBaHuu. LIBeTHble peaxuuu 2

0enkoB. BO3HMKHOBEHHE AHAJIUTHUYECKOTO CHTHAJAa C TOYKH 3PEHHUS XMMHUYECKHX IPOLIECCOB INpPHU

MPOTEKaHWU KaYeCTBEHHON PEaKINH, TO3BOJISIIOIIEN HACHTU(PUIIMPOBATH NPEAJIOKEHHbIE OPraHU4YEeCKHe

BEIIECTBA

CamocrosiTeibHas padora 5

[ToaroToBka fA0KJIa/1a MM MPE3EHTALMU HA OJTHY U3 TeM IO BBIOOpY: «3aMeHa KHUPOB B TEXHUKE

HENUIIEBBIM CBIPbEM», «CpEICTBa THTUEHBI HA OCHOBE KUCIOPOACOACPKAIIUX OPraHUYECKUX 5

coeauHeHuiy, «Cunrerndyeckue morouue cpeactsa (CMC): 10cTOMHCTBA M HEIOCTATKU» U JIP.
Kontpounas CtpyKTypa B CBOKWCTBA OPIraHUYECKUX BEIIECTB 1
pa6ora 3
Paspean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 5
Ckopoctb OcHoBHOE coaepKaHue 5 OK 01
XUMHUYCCKHUX OK 02

Teopernueckoe o0y4enue 3




peaxiuii. CkopocThb peakluu, €€ 3aBHUCHUMOCTh OT Pa3jM4YHbIX (PAKTOPOB: MPUPOIBI PEarupyrolluXx BeEHIECTB,
XUMHYECKOE KOHIEHTPALlUU pEearupyrommx BeUlecTB, TeMmrepaTypbl M IUIOLIAJAM PEaKIHOHHOW TMOBEPXHOCTH.
paBHOBeCHE TennoBble 3¢ (EeKTh XUMUYECKUX peakiuii. DK30- U SHAOTCPMHUUECKUE, PEAKIIHH.
OOpatumocTh peakuuii. XUMHUYECKOE DPABHOBECHE M €ro CMEIICHHWE IOJ ACHCTBHEM pPa3IuYHbIX
(dakTOpOoB (KOHIIEHTpALUS PEarcHTOB WM MPOIYKTOB PEAaKIMH, TaBICHUE, TEMIIEpaTypa) s CO3IaHuUs
ONTHMAJIBHBIX YCJIOBUM NMPOTEKaHU XUMHYeCKUX rponeccoB. [Ipunmun Jle [larense
IIpakTH4eckne 3aHATHA OK 01
PemieHne MpakTUKO-OPUCHTHPOBAHHBIX 3a[JaHUil Ha aHaiu3 (aKTOPOB, BIUSIONIMX HAa HM3MCHCHHE OK 02
CKOPOCTH XMMHYECKON pEakiuu, B T.4. C MO3HUIMIA IKOJIOTUYECKH 11€TIECO00PA3HOTO MOBEACHUS B OBITY
U TPYIOBOH NESTETHHOCTH B LENSAX COXPAHEHUS CBOETO 37I0POBBS 1 OKPY)KAIOIIEH MPUPOTHON CPEJIbI.
Pemennie mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHuii Ha mnpuMeHenue mnpuHnumna Jle-Illarense s
HAXOXXJCHUS HAINPaBICHUS CMEIICHUS pPABHOBECHS XWMHYECKOM peakuuu W aHanmu3 (HaKTOpOB,
BIUSIONINX HA CMEIEHUE XUMUYECKOT0 PAaBHOBECHS
CamocrosiTesibHas paGora
Pemienue 3a1a4 Ha CKOPOCTh XUMHUYECKOW PEAKIIUU M CMEIIEHNE XMMHYECKOTO PaBHOBECHUS TI0
3aJlaHHOMY 00pas3iry.
Paznea 6. PacTtBOpbI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
Hownstre o Teopernueckoe odydenne OK 02
pacTeopax PacTBOpeHne Kak (DM3HKO-XUMHUECKMH mporecc. PactBopbl. CrocoGbl TPUTOTOBIEHUS PAaCTBOPOB. OK 07
PactBopuMocTb. MaccoBass 107 pacTBOpeHHOro BemiectBa. CMBICH MOKa3aTens MpeaeiabHO
JIOITYCTUMON KOHIIEHTPAIMH U €T0 UCIIOJIh30BAHNE B OI[EHKE IKOJIOTHIECKOI 0€301macHOCTH.
[TpaBuna sKOIOTMYECKH Ie1eCO00Pa3HOro MOBEJACHUS B OBITY M TPYAOBOH NEATETBHOCTH B LENAX
COXPAHEHHUS CBOETO 3JI0POBbA M OKPYKAIOIIEH MPUPOJHON CPEbl; OMACHOCTh BO3JCUCTBUSA HA YKUBBIC
OpraHU3Mbl ONPE/IETICHHBIX BEILIECTB.
Penrenne npakTHKO-OpUEHTHPOBAHHBIX PACUCTHBIX 3aJaHUH Ha PaCTBOPHI, UCIIOIb3yeMbIe B OBITOBOW 1
IPOM3BOJICTBEHHOM 1€ TEILHOCTH YeJIOBEeKa
CamocrosiTeibHas padora
Penrenue 3a1a4 Ha MPOLIEHTHYIO ¥ MOJIIPHYIO KOHIIEHTPALIMIO PAaCTBOPOB IO 33JaHHOMY 00pasity.
Tema 6.2. OcHoBHOe coaep:xkaHue OK 01
Hccnenopanue JlaGopaTopHble 3aHATHS OK 02




cBOICcTB pactBopoB |JIaboparopnast pabota «IIpurotoBnenue pacTBOpoB». OK 04
[TpuroTtoBneHne pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHLIEHTpALUHU (C MPAaKTUKO-OPHUEHTUPOBAHHBIMU 2
BOIIPOCAMH ) U OTIPE/IeTICHUE CPE/Ibl BOAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha PUTrOTOBJICHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COAepKAHUE TPUKJIATHOTO MOIYJIs1)
Paznen 7. XuMmus B ObITY H IPOM3BOJACTBEHHOI 1eATEILHOCTH YeJ0BeKa 6 OK 01
Xumusi B ObITY U |OcHOBHOE coepKaHue 6 OK 02
TIPOU3BOACTBCHHOM Teoperuueckoe 00yueHue 2 OK 04
NesITeNIbHOCTH v = = OK 07
HIOBCKA Hogeiinne noctuxeHuss XMMUYECKOW HAYKH U XUMUYECKON TeXHOJIOruu. Poib xumuu B obecrieueHun
9KOJIOTHYECKOH, SJHEPTeTUYECKON U MUIIEBOM 0€30MacHOCTH, pa3BUTHH MeIuIMHBL. [IpaBuia noucka u 5 1K 1.3.
aHaJIM3a XUMHUYECKOH WH(OpMAIMK W3 PA3IMYHBIX HCTOYHUKOB (HAydYHas W Yy4eOHO-HaydHas IIK 2.3.
JUTepaTypa, CpeicTBa MaccoBoii nHpopmanuu, cetb IHTepHeT) 1K 3.3.
IIpakTHyeckne 3aHATHA 4
[Touck m aHanM3 KEWCOB O NMPUMEHEHHH XWMUYECKMX BEHIECTB M TEXHOJOTHUW C y4eToM Oymymieit
npoecCHOHANBHOM  NEATENbHOCTH MO  TeMaM:  Ba)KHEWIINME  CTPOMTENbHBIE  MaTepHallbl,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpPacKH, CTEKJIO, KEepaMHKa, MaTepHallbl JJId JJICKTPOHHUKH, 4
HAaHOMAaTepHalibl, TEKCTHJIbHbIE BOJIOKHA, HCTOYHUKUA DSHEPIUU, OPraHUYEeCKHe U MUHEPaJbHBIC
yI00peHus, JIEKapCTBEHHBIEC BEIIECTBA, OBITOBAS XUMHUSI.
3amuTa: [IpencraBnenue pe3yabTaToB penieHus: KeiHcoB B opMe MUHH-JIOKIA/a C MPe3eHTaIuei
IIpome:xxyTouHasi aTTecTanus Mo JUCHUNJINHE (324eT) 2

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.
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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/Ie O6p330BaHI/IH B

o0nacTd HAHOTEXHOJOTHMM M TOATOTOBKA K  HMHTEPHET-OJIMMIIMAJEC  TI0
HAaHOTEXHOJIOTUSIM.
10.http://gotourl.ru/4790 (http://webelements.com/)
Hanéxnas cnipaBoyHasi nHGOpMalus O XUMUYECKHUX DJIEMEHTaX U MX 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/
[TopTan no opraHNYECKON XMMHUHU Ha AHTJIMHCKOM SI3BIKE.
15. http://www.xumuk.ru
CaliT 0 XUMHUHU: KJIACCUYECKUE YYEOHMKH, CIPABOYHMKH, SHLUUKIONEINHU, MOUCK

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

4. KoHTpPoJIb M OLEHKAa pe3yJbTATOB OCBOCHUS 001Ie00pa30BaTEeIbLHOM
TUCHMILTAHBI

Kontpomb ©  oOIleHKa  pe3ylbTaToB  OOy4YeHUS  OCYIIECTBIACTCS
mpernojiaBaresieM B MPOILECCE  TPOBENCHUS  MPAKTUYECKUX  3aHITHH U
JabopaTopHbIX PabOT, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS OO0YyJarOUUMUCS
WHIUBUYAIbHBIX 3a/IaHHUM, TMPOEKTOB, HCCIeNOoBaHUN. Pesynbrarel oOydeHUS
OTIPEICIISIIOT, YTO OOyJaromuecs MOJDKHBI 3HaTh, IIOHUMATh W JIEMOHCTPUPOBATH
0 3aBEPIICHUH U3YYCHHSI TUCIIUTLIAHBI.

st hopMupoBaHHSs, KOHTPOJIS M OICHKH Pe3yJbTaTOB OCBOCHUS y4eOHOM
JTUCITUTIIMHBI UCIIOJIB3YETCSl CHCTEMa OICHOYHBIX MEPONPHATHH, MPEICTaBIISIOMIAS
co00Ol KOMITJIEKC YYEOHBIX MEpPOIMPUSTUH, COTJIACOBAaHHBIX C PE3yJIbTaTaMH
oOyuennst u chopmymupoBanubix ¢ ydetom DI'OC COO (mpemmeTHbIe
pe3yabTathl o auciuiuue) u @Ir'oC CIIO.

T OIIEHO
Ne | OK/TIK | Moayab/Pa3nen/Tema Pe3yabTaT 00yueHus HILLOMeH qub X
MeponpuATHI



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/

THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MeponpusiTHil
| | OcHoBHOE coep:KkaHue
1 Paznen 1. OcHOBBI @opmyposart,
0a3o0Bble MOHATHS H
CTPOeHMS BellecTBa
3aKOHbI XUMHH
1.1 [ OK 01 CtpoeHne aToMOB CocraBusate xumudeckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKUX 3JIEMEHTOB |(DOPMYIIBI COSMHEHHUIM B |XMMUYECKUX JIEMEHTOB U
U IPUPOJIa XUMUYECKON |COOTBETCTBUU CO IpPUPOJIa XUMUYECKOM CBSI3U.
CBSI3U CTENEHBIO OKUCIICHUS 2. 3agaun Ha COCTaBJICHUE
XUMHYECKHX JJIEMEHTOB, |XHMHUYECKUX QOPMYI
MCXOJIS N3 BAJICHTHOCTH U |ABYXaTOMHBIX COCTUHEHUI
ANEKTPOOTPHULATEIBLHOCTH |(OKCHUJIOB, CYJIb(PUIOB,
TUAPUJIOB U T.I1.).
3. 3a1aHus Ha UCTOJIb30BAHKUE
XUMHYECKON CUMBOIUKU U
HA3BaHUN COETMHEHUI 110
HOMEHKJIaType
MEXIYHAPOJIHOTO COI03a
TEOPETUYECKON 1
MPUKJIAJTHON XUMHUU U
TPUBHAJIbHBIX HA3BaHUU AJIs
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
coeuHEeHUH (OKCUIOB,
Cynb(hUI0B, THAPUIOB U T.I1.)
U IPyTUX HEOPTaHMIECKHUX
COETMHEHUN OTAEIBLHBIX
KJIACCOB
1.2 | OKO01 |I[lepmomuyeckuii 3aK0H 1| XapaKTepru30BaTh 1. Tect «Metamnuueckue /
OK 02 |rabmuma JI.W. XHMHYECKHE DJICMEHTHI B |HEMETAJNTNYECKHUEe CBOMCTBA,
Menneneena COOTBETCTBHUU C UX 3JIEKTPOOTPHUIATENHHOCTD U

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

CPOJICTBO K AJIEKTPOHY
XUMHYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MTOJI0KCHUEM B
NEPUOIUYECKON CUCTEME
XUMHUYECKHX djiemeHToB J[. 1.
Menneneenay.

2. llpakTrueckue 3aJaHus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOECHHUEM aTOMOB
XUMHYECKUX JIEMEHTOB U




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

MEePUOJUYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKUX
3JIEMEHTOB U UX COCAMHEHUM
B COOTBETCTBUU C
nosioxenueM Ilepuonnueckon
CUCTEME.

3. IlpakTuko-
OPUEHTHPOBAHHBIC
TEOpPETUUYECKHUE 3aaHus Ha
XapakTepU3aLHIO
XUMHYECKHUX JIEMEHTOB:
«Metanmnuyeckue /
HEeMeTaIJIndecKe CBOMCTBA,
3JIEKTPOOTPHUIIATEIIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMUYECKHUX HJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MOJI0’KEHUEM B
MEPUOUYECKON CUCTEME
XUMHUYECKHUX HJIIEMEHTOB
J.1. MenneneeBa»

Pa3zgea 2. Xumunueckue
peakuuu

XapakTepu30BaTh THIIBI
XHUMHYECKHX pPeaKkuuii

KonTtpoabHnas padora
«CTpoeHue BelecTBa u
XHMHYECKHe PeaKnn

2.1

OK 01
OK 04

TUIBl XUMHYECKUX
peakuuii

CocTaBnsTh peakuuu
COCMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMelleHus,
OKHCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIE
peaxkuuu

1. 3agaun Ha cocTraBiIeHUE
YPaBHEHUH PEaKLUN:

— COCIMHCHWSI, 3aMCIIICHUS,
pa3ioxeHus, 0OMeHa;

— OKHUCIIUTENHHO-
BOCCTaHOBUTENBHBIX PEaKIIUi
C HCTOJBh30BaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3a/1a4v Ha pacyeT MacChl
BEIIECTBA WU 00BEMa

ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe
Wi 00bEMY OJTHOTO U3
YUYaCTBYIOIINX B PEAKIUH
BEIIECTB; paCYETHI

Macchl (00BEMa, KOTMYecTBa
BEIIECTBA) MIPOTYKTOB
peaKIuu, eCIId OJTHO U3




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

BEIIECTB UMECT IIPUMECHU

2.2

DICKTPOIUTHYCCKAS
IUCCOLMANMS Y UOHHBII
o0OMmeH

CocTaBJIATh ypaBHEHUS
XUMHYECKHX PEAKIIHH
HOHHOI'0 0OMeHa ¢
y4acTHEM
HEOPTaHMYECKUX BEIICCTB

1. 3amaHust Ha COCTaBICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkIuii ¢ ydacTHEeM KHUCJIOT,
OCHOBaHHH M COJICH,
YCTaHOBJICHUE U3MEHECHHUS
KHCJIOTHOCTH CPEIbl

2. JlaboparopHas pabota
"THUIbl XUMHUYECKUX peaKiuii"

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHu4ecKux
BellecTB

HccaenoBarb cTpoeHue u

CBOJCTBa
HEOPraHu4eCKHX
BeIlleCTB

Konrtpoabnas padora
«CBoiicTBa
HEOPraHu4eCKHX BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOPraHMYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYEeCKue
BEIIECTBA B COOTBETCTBUU
C X CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BELLECTB UCXO/I U3 UX
XUMHYECKON (GOpMYIIBI UITH
COCTaBJICHUE XUMHYECKOU
(bopMyIBI HCXOIS U3
Ha3BaHUs BEILECTBA 110
MEXKTYHapOIHON WU
TPUBHAIIBHON
HOMEHKJIAType».

2. 3ajaum Ha pacuer
MacCcOBOM J0JH (Macchl)
XUMHYECKOI0 2JIEMEHTA
(coenvHeHus1) B MOJIEKYJIE
(cmecn).

3. lIpakTudeckue 3a7aHus 1Mo
KJaccuukanuu,
HOMEHKJIAType U XUMUYECKUM
dbopMynaM HEOPTaHUYECKUX
BELIECTB PA3JIMYHbIX KJIACCOB.
4. IlpakTyeckue 3a1lanus Ha
OonpeAeIeHue XUMHYECKON
AKTHBHOCTH BEILECTB B
3aBUCHUMOCTH BUAA
XUMHYECKOHN CBSI3M U THMA
KPUCTAJIIMYECKON PEHIETKU

3.2

OK 01
OK 02

duznko-xuMuuecKue
CBOMCTBA
HEOPraHUYECKUX

VYcranasnuBarh
3aBUCHUMOCTH (PU3HUKO-
XUMHUYECKUX CBOWCTB

1. Tect «OcobennoCTH
XUMUUYECKUX CBOICTB
OKCHIIOB, KHCJIOT, OCHOBAaHHH,




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

BEILIECTB

HEOPraHMYEeCKUX BELIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, a TAKKE THIIA
KPUCTAIUIMYECKOMN
peleTku

aM(OTEepHBIX THIPOKCUJIOB U
coJeii».

2. 3amaHus Ha COCTaBJIEHHE
YPaBHEHUN XUMUYECKUX
pEaKUHUii C y4aCTUEM MPOCTHIX
U CJIOKHBIX HEOPTaHUUECKHUX
BEII[ECTB: OKCHUJIOB METAJJIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHUCJIOT, OCHOBaHUI U
aM(bOTEpPHBIX THIPOKCUIOB,
HEOPraHUYECKUX COJICH,
XapaKTEePUIYIOIIUX UX
CBOMCTBA U CITOCOOBI
MOJTYYCHHUSI.

3. IlpakTuko-
OpUEHTUPOBAHHBIC
TEOpETUYECKHE 3a/laHus Ha
CBOICTBaA U MOJTyuYeHHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukarnus
HEOPraHUYECKUX
BEIECTB

Hccnenosatb
Ka4eCTBEHHBIE PEAKLINU
HEOPraHWYECKUX BEILECTB

1. IlpakTuko-
OpUEHTUPOBAHHBIC 3aJaHUS
10 COCTABJICHUIO XUMHUYECKUX
peakui ¢ yyacTUEM
HEOPTaHWYECKUX BEIICCTB,
UCTIONTB3YEMBIX JIJIS X
UACHTU(DUKAITIH.
2.JIaGopatopHas pabora:
“Unentuduxanms
HEOPTraHWYECKUX BEIIECTB”

Pasnen 4. Crpoenue u
CBOliCTBa
OpraHn4yecKux
BellecTB

HccnenoBath cTpoeHue u
CBOIICTBA OPraHMYeCKHX
BelIeCTB

Konrtpoabnas padora
«CTpoeHune U CBOMCTBA
OpPraHu4YecKuX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOEHHE U
HOMEHKJIaTypa
OpraHn4Y€CKuUX BEIICCTB

Knaccudunuposars
OpraHn4€CKUC BEIICCTBA B
COOTBETCTBUHU C UX
CTPOCHHEM

1. 3amaHus Ha cOCTaBICHUE
Ha3BaHWW OPraHNYECKHUX
COEMHEHUH IO TPUBUAIILHOU
W MEXAYHApOIHON
CHCTEMAaTUYCCKOU
HOMEHKJIaType.

2. 3aaHus Ha cOCTaBJICHUE
MOJIHBIX M COKPAILEHHBIX




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00yyeHus

THNBI OLEHOYHBIX
MeponpUusTHIA

CTPYKTYPHBIX (OpMyJI
OpPraHUYECKUX BELIECTB
OTJEJIbHBIX KJIACCOB.

3. 3ajaun Ha onpeaeneHue
npocteiien GopmMyIbl
OpraHUYECKON MOJIEKYJIbI,
UCXO0JIS U3 DIIEMEHTHOTO
cocraBa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHUYECKUX
COETUHEHUN

VcranaBauBarth
3aBUCUMOCTH (hU3HKO-
XAMHUYECKHX CBOWMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOCHHUS MOJIEKYJT

1. 3amaHust Ha COCTaBICHUE
YpaBHEHUN XUMUYCCKUX
peaxIuil C yuactueM
OpraHUYECKUX BEIIECTB Ha
OCHOBAHHH UX COCTaBa U
CTPOCHHUS.

2. 3aaHus HAa COCTABJICHHC
YpaBHEHUN XUMUYECKUX
peaxiuil, UUTFOCTPUPYIOLINX
XHMHYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEAKIIUN
1 T€HETUYECKOM CBA3H
OpPTraHUYECKUX BEIIECTB
Pa3HBIX KJIACCOB.

3. PacyeTHEbIe 3aa4H 10
YPaBHEHUSIM PEAKLHi C
Y4aCTHEM OPTaHMYECKUX
BEIIICCTB.

4. JIaboparopHas paboTa
“IIpeBpamieHust
OpPTraHUYECKUX BEIIECTB MPHU
HarpeBaHuu"

4.3

OK 01
OK 02
OK 04

WNnentuduxarms
OpPraHUYECKUX BEILECTB,
WX 3HA4YEHUE U
MIPUMEHEHHE B OBITOBOM
Y IPOM3BOJICTBEHHOMN
JESTEIbHOCTH YEJIOBEKA

Uccnenosarts
KAaQ4CCTBCHHBIC peaKHI/II/I
OpraHNYeCcKux
COCTUHEHUN OTAEIHLHBIX
KJIaCCOB

1 .IIpakTuko-
OPUEHTHPOBAHHBIE 3aJaHUS
10 COCTABJICHUIO XHMHUYECKUX
peakIuil ¢ yyacTUEM
OpPTaHMYECKUX BEIIECTB, B T.4.
UCTIONB3YEMBIX JITIST UX
uaeHTU(UKAIH B OBITY U
MPOMBIIIIICHHOCTH.
2.JIaboparopnas paboTa:
“Unentuduxanus
OPraHMYEeCKUX COCTUHEHUHN




THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MepOonpUATHI
OTJEJIbHBIX KJIACCOB”
5 Pazjean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JHYHbIX
TepMoOANHAMHYECKHe |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecCHE M CKOPOCTh
NPOTEeKAHUs XHMHYECKHX peakuui
XHMHYECKHX peakuui
5 | OKO01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 |peakumii. XMuMHUYECKOE |BIMSIHHE KOHLEHTPALUU |TEOPETUUYECKUE 3aJaHUsI Ha
paBHOBECHE pearvpymoIux BeIecTB U |aHaIU3 (GaKTOPOB, BIUSIOIINX
TEMIEPaTypbl HA CKOPOCTh |HA U3MEHEHHE CKOPOCTHU
XUMHUYECKHUX peaKIui XUMHUYECKON peaKkluu.
XapakTepu3oBaTh [IpakTUKO-OpHEHTUPOBAHHbIE
BIIMSIHUE U3MEHEHUS 3aJjaHMsl Ha IPUMEHEHUE
KOHLIEHTpaluu BemecTs, |npuHuuna Jle-lllatense mis
peaxkuuu cpeasl u HaXO0X/I€HUs HAaIpaBJIECHUS
TEeMIEpaTypbl HA CMEILIEHUs] PaBHOBECHUS
CMEIlIEHNE XUMUUYECKOTO |XMUMHUYECKOUN peakiuu 1
paBHOBECHS aHaJIu3 (PaKTOPOB, BIUSIOLIUX
Ha CMELEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarbh HCTHHHBIE
Pa3nea 6. PacTtBopsl pacTBOpHI € 32JaHHBIMHA
XapaKTepUCTHKAMU
6.1 | OKO01 |Ilonsarue o pactBopax |PaznuuaTh HCTHHHBIE 1. 3amaun Ha NPUTOTOBJIEHHE
OK 02 pacTBOpLI pacTBOpPOB.

2. IlpakTuko-
OpPUEHTHPOBAaHHBIE paCUCTHBIE
3aJjaHusI HA TUCTIEPCHBIE
CHCTEMBI, HCIIOJIb3YEeMEIE B
OBITOBOM U
IPOM3BOJICTBEHHOM
NesITeIbHOCTH YeJIOBEKa




THNBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00yyeHus .
MeponpusiTHil
6.2 | OKO01 |HccnenoBanme cBoiictB |HMccnenoBath Ghusuko- JlaGopaTopHas pabota
OK 04 |pactBOpOB XMMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB
Il | IlpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/iep KkaHue (CopepKaHue MPUKJIATHOTO MOYJIs1)
7 Pazpea 7. OunenuBarth nocJjieAcTBHs |3ammTa Kelica (¢ yuerom
Xumus B ObITY U OLITOBOH U Oyayie
NPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM npogdeccuoHAIbLHOM
AesTeJIbHOCTH AesITeJIbHOCTH YeJIOBeKa |/1esiTeJIbHOCTH)
YyeJI0BeKa C MO3MIuH
IKO0JIOTHYECKOM
0e3omacHocTH
OK 01 |[Xwumwus B ObITY H OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02  |[npou3BOACTBEHHOMN OBITOBOM U npodeccnoHaIbHON
OK 04 [nedATenbHOCTH YEJIOBEKA [IPOU3BOACTBEHHOMN JESITEIIBHOCTH)
OK 07 NeSTEeILHOCTH YelioBeKa ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK 1.3., no3unui dxonoruueckoi |1. [Morennenue knumara u
2.3.,3.3. 0€30I1aCHOCTH BBICBOOOKIEHUE Ia30BBIX

THJPATOB CO THA OKeaHa.
2. Byaymue MaTepuaibl JUis
aBWa-, MallIMHO- U
pUOOPOCTPOCHUSI.

3. HoBrle maTepuaisl A
COJIHEYHBIX OaTapeil.

4. JIekapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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