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PaGouas nporpamma yueGroro rpenmera Xumus paspaboraHa Ha OCHOBE

TpeGoRaHMH:

delepanbHOro rOCYHapeTBEHHOTO 00pa30BaTeNbHOIC CTaHnapra CpefHero
obmiero o6pa3oBanus, YIBEPKIEHHOTO prukazoM MUHHCTepCTBa 00pasoBanus
u Hayku Pocculickoit @enepaunu ot 17 mast 2012 . Ne 413 (manee — ©T'OC
COO0), B pemaxuwm or 12.02.2025 Ne 93 «O BHeceHuu H3MEHEHHH B
denepanbHBIl  TOCYIAPCTBEHHBIM 00pa3oBaTeNbHBIM  CTaHAAPT CPENHETO
obmero o6pa3zoBanus, yTBEPKIEHHBI prkazoM MurncTepcTsa 06pa3oBanus
1 Hayku Poccuiickoit ®enepanuu ot 17.05.2012 Ne 413»;

GbenepalbHOrO roCyHapcTBEHHOIO 00pa3oBaTellbHONO CTaH[apTa CpeliHero
npodeccronansHoro  obpasosarms no npodeccun  08.01.27  Macmep
obuecmpoumenvhplx _pabom, yTBepx)aeHHOro I[Ipmkazom MuHucrepcTsa
npocsemenus Poccuiickoit @enepanuu ot 18.05.2022 Ne 342,

(enepansHOll 06pazoBaTeNbHON IMporpaMMsl cpenHero obmero obpasoBaHus,

YTBEPIKAEHHON  npukasom  MununcreperBa npocsemienus  Poccuiickodt
Genepanum ot 18.05.2024 Ne 371;
- IpHMepHON mporpammbel  o0meo0pa3oBaTelbHON  NMCHUIUIMHEL  Xumus,

onobpennoit Ha 3acenanuu [enarornueckoro cosera ®IHOY AIIO UPIIO u
PEKOMEHIOBAHHOK I  peanu3andyl  OCHOBHOW  MpodeCcCHOHABHOU
obpazosarensaoit nporpammel CITO #a Gaze ocHOBHOrO 0o6imero obpasoBaHus
¢ molydeHueM cpenHero obuiero obpazosanus (IIporoxon Ne 14 or 30 rosabps
2022 );

Ha ocHoBaHWU Paoueil mporpaMMsl BOCHUTAHU;

C YYIETOM MOIyH4aeMOH poQeccuy.

Oprasuzaims-pazpaboTduk:
T'BIIOY PO «Mopo3oBckuil arpolIpOMBIIUIEHHBIN TEXHUKYMY

PaszpaGotunxu: Koganesa Hpurna Anamonvesna
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJIBHOM JUCHUIIJIAHBI «XUMMU»

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 DopmynuposKka 1UUHOCMHO20 pe3yibmama
JInyHOCTHOTO
pe3yJibTara

2paxcoOancKoe 60CRUmManue:
JIPrB 1 OCO3HAHMsI O0YYaIOUIMMHCA CBOMX KOHCTHTYIMOHHBIX IpaB M
00s13aHHOCTEH, YBaXKEHUSI K 3aKOHY U MPAaBONOPSIKY;

JIPrB 2 NPEACTABICHUS O  CONWANBHBIX HOpPMAax W  MpaBHiIax
MEXJIMYHOCTHBIX OTHOILIECHHUN B KOJUIEKTHUBE;

JIPrB 3 TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIE€ATEIBHOCTH IIPU
CO3/IaHMM  y4YeOHBIX MPOEKTOB, pEIICHHMH Yy4eOHBIX U
ITO3HABATEJIbHBIX 3az1ay, BBIITOJIHCHU U XUMHYECKHUX
JKCIIEPUMEHTOB;

JIPrB 4 CIIOCOOHOCTH TOHUMAaThb W TPUHUMATh MOTHUBBI, HaMEpPEHUs,

JIOTUKY M apryMEHTBHl JIPYTUX MpU aHAIM3€ Pa3IMYHBIX BUIOB
y4eOHOM JesTENHHOCTH,

nampuomuueckoe 60cCnumanue:
JIPnB 5 IIECHHOCTHOTO OTHOIICHUSI K HUCTOPUYECKOMY W HAy4YHOMY
HaCJIeAUI0 OTEYSCTBCHHON XUMUU;




JIPB 6

YBaXEHHMsI K Tpolleccy TBOpYeCTBA B O00JIacTU TEOpUU H
MPaKTUYECKOr0 NPUMEHEHUS XWUMHH, OCO3HAHUS TOrO, YTO
JOCTHKEHUSI HAYKU €CTh Pe3yibTaT JUIMTEIbHBIX HAOIIOIACHUIA,
KPONOTJIUBBIX  3KCHEPUMEHTAIBHBIX TMOUCKOB, IOCTOSHHOTO
TpyJa YYEHBIX U IPAKTUKOB;

JIPoB 7

MHTEpPECa U MO3HABATEIbHBIX MOTUBOB B IIOJIYYEHUH U
MOCJIEAYIOLIEM a”HaIn3e uHdopmaruu 0 MEepPEIOBbIX
JIOCTHKEHUSX COBPEMEHHOM OTEUYECTBEHHOW XUMHUHU;

nyoeuo-npaecmeennoe eocnumanue.;

JIPnuB 8

HPABCTBCHHOI'O CO3HaHUs, STHYCCKOI'O IMTOBEACHN,

JIPuB 9

CIIOCOOHOCTH OLCHUBATh CUTyalluU, CBA3AHHLIC C XUMHWYCCKUMU
SABJICHUSAMH, U IPUHUMATb OCO3HAHHBIC PCIICHHA, OPUCHTUPYACH
Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbI U ICHHOCTH,

JIPnuB 10

TOTOBHOCTU OLEHHUBAThb CBOE IOBEICHUE M IIOCTYIIKM CBOUX
TOBAapUIICH C NO3ULMN HPAaBCTBEHHBIX M IIPAaBOBBIX HOPM H
OCO3HAHUE NOCIICICTBUM ITUX IIOCTYIIKOB;

(pu3nyeckoe BOCIUTAHME:

TIPQB 11

IIOHUMAaHUA HCHHOCTeﬁ 3A0pOBOIro M 0€30I1aCHOTO 06p838
JKHN3HH, H€O6XOIII/IMOCTI/I OTBETCTBCHHOI'O OTHOIICHHUA K
CO6CTBCHHOMy (I)I/I3I/I‘IGCKOMy U IICUXHUYCCKOMY 310POBbIO,

TIPQB 12

COOIOZICHHSI TIPaBHJI OE30MACHOTO OOpaIleHusl ¢ BEIIECTBAMH B
OBITY, MOBCETHEBHOM JKU3HU M B TPY/IOBOM JICATEIBHOCTH;

TIPQE 13

MOHUMAHUA  LEHHOCTH  TpaBWI  HMHAUBUAYAIBHOTO U
KOJUIEKTUBHOTO  0€30MacHOr0  TOBEAEHUS B  CHUTYyaIHsX,
YTPOKAIOIIUX 3/10POBBIO U KU3HU JIOJIEH;

JIPds 14

OCO3HAHWSI TIOCIEACTBHIA ¥ HENPHUATHS BPEIHBIX TPUBBIUEK
(ynorpe0JieHHsl aJKoroJsi, HAPKOTUKOB, KYpEeHHUsl);

mpyoogoe socnumanue

JIPtB 15

KOMMYHUKATUBHOU KOMIIETEHTHOCTH B y4eOHO-
HCCIIENOBAaTENLCKON IEeATENLHOCTH, OOIIECTBEHHO ITOJIE3HOM,
TBOPYECKOI M IPYTUX BUJAX JIEITEIbHOCTH;

JIPTB 16

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTHE B pEIICHWU MPaKTHYECKUX
3aJa4 COLMAJIbHOM HANpaBICHHOCTH (B paMKax CBOEH IpYIIIbI,
TEXHUKYMa);

JIPTB 17

HHTEpCCAa K MPAKTUYCCKOMY U3YUYCHHUIO HpO(l)CCCI/Iﬁ pa3JIn4HOro
poaa, B TOM YHUCJIEC HAa OCHOBC NMPUMCHCHHS IMPEAMCTHBIX 3HAHUM
10 XMMHH,

JIPtB 18

YBaXEHUA K TPyAy, JIOAIM Tpyda W pe3yiapTaTaM TpPYIAOBOM
NeATENIbHOCTH; ~ TOTOBHOCTM K  OCO3HAHHOMY  BBIOODPY
UHAUBUAYAIIbHONH  TpaeKTopuu  oOpa3oBaHMUA, Oyayuieit
npodeccun M peanu3alui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C
y49€TOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XHUMUH,
WHTEPECOB U MOTpeOHOCTEH 00IIIEeCTBA;

JKoJjiocuuecKoe eocnumanue

JIP>kB 19

JIP>ksB 20

HKOJIOTMYECKH I€IeCO00Pa3HOr0 OTHOILIEHHUS K MPUPOJE, Kak
VCTOYHUKY CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHUMAaHUA TJIOOATFHOTO XapaKTepa SKOJOTUYECKUX MpoOsieM,
BJIMSIHUSL SKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IPUPOTHON U




COIMAJIBHOM CPEJIbL;

JIP3ksB 21

0CO3HAHMSI HEOOXOAUMOCTH HCIIOJIb30BAHUS JJOCTIKEHHH
XUMHUU s peLeHus BOIIPOCOB palnMoHaIBLHOTO
IIPUPOIONOJIB30BaAHUS;

JIP3kB 22

AKTUBHOT'O HEMPUATHS JECHCTBUHN, TPUHOCSIIUX BpE
OKpYXalolllel NpUPOJHOM CpeAe, YMEHUs IPOTHO3UPOBATH
HeOIaronpusTHhIC 9KOJIOTHYECKHE MOCJIEICTBUSA
MPEANPUHUMAEMBIX AEUCTBUI U IPENOTBPALIATh UX;

JIP>kB 23

HaJIN4us Pa3BUTOTO HKOJIOTHYECKOT O MBILLICHMUS],
JKOJIOTUYECKOM KYJBTYPBI, ONbITA JAESITEIBHOCTU 3KOJIOIMYECKOU
HAIIPaBJICHHOCTH,  YMEHHUS  pPYKOBOJCTBOBaTbCS HMH B
IIO3HABATEIIbHONW, KOMMYHUKATUBHOM M COLMAJIbHOM IPAKTHKE,
CHOCOOHOCTM ¥ YMEHHUsSl aKTUBHO IPOTHUBOCTOATH HACOJIOTUU
xemopoouu;

UeHHoOCmuU HAYy4YH020 RO3HAHUA:

JIPumn 24

chopmupoBanHoe™ MHPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHOU
MIPAKTHUKU;

JIPum 25

IIOHUMAaHUs CHGIII/I(l)I/IKI/I XUMHHU KaK HAyKH, OCO3HAaHUWA eé pojin B
(bOopMHPOBAHUHU PALMOHAIBHOIO HAYYHOI'O MBILIIIEHUS, CO3AaHUU
LEJIOCTHOTO TIPEACTaBICHUS 00 OKpYXaloleM MHUpPEe Kak o
€IMHCTBE MPHUPOABI M 4YeNOBEeKa, B IO3HAHUM IPHPOJIHBIX
3aKOHOMEPHOCTEM M  pElIeHuH  MpoOJeM  COXpaHEHUus
IIPUPOJTHOTO PABHOBECHS,;

JIPum 26

yOexAEHHOCTH B 0COOON 3HAYUMOCTH XUMHH JUIsl COBPEMEHHOM
LUMBUJIM3AaIUU: B €€ TyMAaHUCTUYECKOM HAIPABIEHHOCTH U
BaXHOW POJIM B CO3/ITaHUM HOBOW 0a3bl MaTepUaibHOU KYJIbTYpHI,
pelieHnH  IJ100ambHBIX  MpPOOJIEeM  YCTOHYMBOTO  pa3BUTHSA
YeJI0BEYeCTBA - CBHIPbEBOM, DJHEPreTHYECKOM, NHUIIEBOM U
HKOJIOTUYECKOM  0e30macHOCTH, B  Pa3BUTUHM  MEAMLIUHBI,
o0ecrie4eHn YCJIOBUM YCHEIIHOTO TpyAda M HKOJIOTMYECKU
KOM(OPTHOM KU3HU KaXKIO0T0 YieHa 00IeCcTBa,

JIPum 27

€CTECTBEHHO-HAyYHON TI'PAaMOTHOCTH: IIOHMMAHHS CYIIHOCTH
METOJOB IIO3HAHUsA, HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIB30BATh MOTy4aeMble 3HAHUS JJIs aHaIu3a u
OOBSICHEHUS SIBICHUH OKPY)KAIOLIEr0o MUpPa M MPOUCXOASIINX B
HEM M3MEHEHMH, yMEHUs JeJaTh 0OOCHOBaHHbIE 3aKIIOYCHUS Ha
OCHOBE HAy4YHbIX (D)AaKTOB M HMMEIOLIUXCSA JaHHBIX C IEJIbI0
MTOJIy4E€HUS] JOCTOBEPHBIX BBIBOJIOB;

JIPum 28

CIIOCOOHOCTH  CaMOCTOSTENIBHO  HCIIOJb30BAaTh XHUMHUYECKHE
S3HaHUA IJid PCUHICHUA np06neM B PCAIBbHBIX KHU3HCHHBIX
CUTYyalUsIX,

JIPum 29

MHTEpeca K IMO3HAHUIO U MCCIIEI0BATENbCKONW J1€ATENbHOCTH;
TOTOBHOCTH M CIOCOOHOCTH K HEMpephIBHOMY 00Opa3oBaHUIO U
caM000pa3oBaHnI0, K aKTUBHOMY IOJIYY€HHUIO HOBBIX 3HAHUH MO
XMMHH B COOTBETCTBUU C JKU3HECHHBIMU MOTPEOHOCTSIMH;




JIPumn 30

HWHTEpeca K 0COOEHHOCTSIM TPYJa B Pa3IuvHBIX chepax
npoeCCHOHATBLHOMN 1eATEIbHOCTH.

Kon
MeTanpeamMeTHOro
pe3yJabTara

DopmynuposKa MemanpeomMemHozo pe3yibmama

MP 1

3HayuMble UIsI (POPMUPOBAHUS MUPOBO33PEHUS OOyUaIOIIUXCS
MEXIUCIUTUTMHAPHbBIC (MeXTpeIMETHBIE) oOIICHAYYHBIE
MOHSTHSI, OTPaXKAIOIIKE LEeJIOCTHOCTh Hay4YHOH KapTUHBI MHUpa U
crienupUKy METOJI0B TO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
Haykax (Mmarepusi, BEILECTBO, HHEPrus, SBIECHUE, MpOIlece,
CUCTEeMa, Hay4HBIN (aKT, IPHUHIIUII, THUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, Teopus, WHCCIelIOBaHUE, HAOMIOIEeHUEe, HW3MEpEeHHeE,
AKCIIEPUMEHT U JPYTHE);

MP 2

YHUBEpCaJbHble  yueOHble  JEHCTBHsS  (IIO3HaBaTEINIbHBIE,
KOMMYHUKaTUBHBIE, pEryisaTUBHBIE), oOecnieuynBaroIye
dopmupoBaHUe (YHKIMOHAIBHON I'PaMOTHOCTU M COLUAIBHOM
KOMIIETEHIIMHY 00Yy4aroIUXCs;

MP 3

CHOCOOHOCTh ~ OOy4aroIIMXCsl ~ HCIOJb30BaTh ~ OCBOCHHBIE
MCKIUCHUIITIMHAPHEIC, MHPOBO33PCHUYCCKHC 3HaHUA u
YHUBEpCaJbHblE YyueOHble JEWCTBUS B IIO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

Kon
IIpeameTHoOrO
pe3yjabTara

Dopmynuposka npeomemnozo pe3yibmama

1P 1

c(OpPMHPOBAHHOCTb IMPEJICTABICHUH O MecTe XMMHUU B COBPEMEHHOMH
HAayyHOM KapTUHE MHpA; MMOHUMaHHE POJIM XUMHUHU B (POpMHpPOBAHUHU
Kpyrozopa 1 (yHKIHOHAJIbHONH IPaMOTHOCTU YeJIOBEeKa I peIleHUs
IIPAKTHYECKUX 3a/1a4;

1P 2

BJIaJICHUE OCHOBONOJIATAXOIIUMHU XUMUYECKUMH TIOHIATUSAMH, TEOPUSIMU,
3aKOHAMH M 3aKOHOMEPHOCTSAMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKOMN
TEPMHUHOJIOTUENW U CUMBOJIMKOM;

I1P 3

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO ITO3HAHUS,
UCIONb3YEMbIMA B XHMHH: HAOJIOJCHHE, OMHCAHHUE, W3MEpPEHHE,
AKCIIEPUMEHT; yMEHHE 00padaThiBaTh, OOBSICHATh PE3yJIbTAThHI
MPOBEAEHHBIX ONBITOB M JENaTh BHIBOJIbI; TOTOBHOCTh U
CITOCOOHOCTH MPUMEHSITH METO/IBI TIO3HAHUS MPU PEIICHUN
MPAKTUYECKUX 3a/1a4;

IIP 4

c(hOpMUPOBAHHOCTh YMEHHUS J1aBaTh KOJHMYECTBCHHBIC OIEHKH |
MPOBOANTH PACUETHI 110 XUMUYECKUM (OpMyIiaM B YPaBHEHHSIM;

IIP S

BJIAACHUC IIpaBUJIaMU TCXHUKH 0e3omacHOCTH IIpru HCIIOJIB30BAHUN
XHUMHUYCCKUX BCIICCTB,

IIP 6

chOpMUPOBAHHOCTh COOCTBEHHOW TIO3UIIMU 10 OTHOIICHUIO
K XUMUYECKOH MHPOPMAIUH, MOTydaeMOi 13 Pa3HbIX HCTOUHUKOB.




Kon

Dopmynuposka Komnemenyuu

KOMIIeTEeHIIUH
OK 1. BriOupath ciocoOsI perieHus 3a1a4d 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 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 1.6. KoHTpoaunpoBaTh kauecTBO KaMEHHBIX padoT.




2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJBHOM

JACHUTIIAHBI

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoi padoThI

Oobvem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 82
B T.4.

1. OcHoBHOE coepkaHMe 82
BT. 4.

TEOpeTUIecKoe o0yueHue 44
NPaKTUYECKUE 3aHATHS 38
2. IpodeccoHaILHO OPMEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 4
MPUKJIAJTHOI0 MOIYJIfA)

BT. 4.:

TeopeTudecKoe o0ydyeHue 0
IIPAKTUYECKUE 3aHATUS 4
WHIIUBHIYyJIbHBIA IPOSKT (Oa/Hem)*™ HeT
ITpomexyTounas arrecramus (J3/3) 2




2.2. TemaTu4yeCcKMid IJIAH M COAEPKAHUE TUCITUTIIHHBI

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

OcHoOBHOE coJepKaHue 82
Pasznes 1. OcHOBBI cTPOEHNS BelleCTBA 9
Tema 1.1. OcHoBHOe cojiep:KaHue 5 OK 01
Ctpoenue aToMoB | Teopernueckoe o0y4ueHune 3
XUMUHCCKUX CoBpemenHass MOJ€eb CTpoeHHs aToma. CHUMBOJIMYECKHM S3BIK XMMHH. XUMHYECKHH DJIEMEHT.
SJICMCHTOB 1 OnekrpoHHas KoHpurypanus aroma. Kimaccupukamus XUMHUECKHX 3JEMEHTOB (S-, P-, d-3JeMeHTHI).
fipupoaa BasmeHTHbIE ~ SJIEKTPOHBI.  BaseHTHOCTh.  DIEKTpOHHAsT ~ MPUPOJA  XMMHYCCKOW  CBSI3ML. 3
XAMAHCCKON DJeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJICHTHAs, HWOHHAs, METaIMYECKas,
CBA3N BOJIOPOJIHAs) U CIIOCOOBI €€ 00pa3oBaHUsI

IpakTHYecKne 3aHATHS 2

Pemienne 3amaHuii Ha UMCHIOJAB30BAHHE XUMHUYECKOM CHMBOJMKM M HA3BaHWM COCIWHEHUH IO

HOMEHKJIATYpE MEXIYHAPOIHOIO COK3a TEOPETHYECKONM W MPHUKIAIHOM XUMHH W TPUBHAIBHBIX

Ha3BaHWH Ul COCTABJIEHUS XUMHYECKHX (DOPMYJI IBYXATOMHBIX COEIMHEHUH (OKCHIOB, CYNIb(QHIOB,

THIPHUJIOB | T.I1.) M IPYTUX HEOPTraHUYECKUX COETMHEHHI OTIETbHBIX KIIaCCOB. 2

[IpakTuUecKue 3aanus Ha YCTAHOBIECHUE CBS3HM MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB U

HEPHOIMYECKAM HU3MEHEHHUEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M UX COEJAWHEHHUH B COOTBETCTBHH C

nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHOBHOe coep:kaHue 4 OK 01
[Teproguueckuii | Teopermueckoe oGyueHue 3 OK 02
3aKOH ¥ TaOnuia [Meproauueckas cucTeMa XMMUUECKuX diieMeHToB J[. M. Menneneesa. ®uU3nueckuii CMBICIT
AN Menneneesa |[Tepuomuaeckoro saxona J. 1. MeHzenceBa. 3aKOHOMEPHOCTH H3MCHEHHS CBOHCTB XMMHYECKIX

3JIEMEHTOB, 00Pa3yeMBbIX MMH IIPOCTHIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUH C MOJI0KEHUEM 3

XHMHYECKOTO dyieMeHTa B [leproquyeckoii cucreMe. MUPOBO33pEHUECKOE M HAYYHOE 3HAYECHHE

ITepuoanueckoro 3akoHa J[.11. Menneneesa. [Ipornoser [I.11. MenneneeBa. OTKpbITHE HOBBIX

XMMHYECKUX DJIEMEHTOB.

IIpakTHYecKHe 3aHATHS 1




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

AJIEMEHTOB B COOTBETCTBUHU C UX JIEKTPOHHBIM CTPOEHHUEM U IOJIOKEHUEM B IIEPUOIUUYECKON cucTeMe .
xuMuueckux annemeHToB J.M. MenneneeBa»

Paznen 2. Xumuueckue peakiuumn 17
Tema 2.1. Tunier | OcHOBHOe cojlep:KaHue 9 OK 01
XUMUYECKUX Teopernueckoe o0yuenue 3
peakuui Knaccugukanus v TUIBI XUMHUUECKUX PEAKLUI C yyacTHEM HeopraHuyeckux BemiecTB. CocTaBiieHUE

YpaBHEHUHN peakluil COeAMHEHUS, PA3I0KEHHUS, 3aMEILICHUsI, 0OMEHA, B T.4. PEAKIIHil TOPEHHUS,
OKHCIICHHUSI-BOCCTAaHOBJICHHUS.

VYpaBHeHUs OkucIeHUsI-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 3
CocraBieHue 1 ypaBHUBAaHHE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIMi METOO0M 3JIEKTPOHHOTO

Oananca. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPOJIE, IPOU3BOACTBEHHBIX IIpOLIECCaxX U
KHU3HEIEeATEIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHS 6
KonuuecTBeHHble OTHOLIEHUSI B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XMUMUHU U PacyeThl MO
YPaBHEHUSAM XUMHUYECKHX peakuui. Moip Kak eIuMHuIa KOJIMYeCTBa BelecTBa. MolsipHas Macca.

3aKOHBI COXpaHEHUs Macchl M 3HEpPruu. 3akoH ABoraapo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 6
IUIOTHOCTb ra30B. Pacyersl Mo ypaBHEHUSAM XMMHYECKHUX PEAKLUil C MCIOIb30BaHUEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS1) ra30B, KOJIMYECTBA BEIIECTBA

Tema 2.2. OcHoBHOe coJep:kaHue 7 OK 01
DNEKTPOIINTHYECKA | TeopeTHUECKOe 00ydeHHe 3 OK 04

T ANCCOUNANNA ! | Teopps »1eKTPOJUTHIECKON auccolManuy. MoHbBL. DIEKTPOIUTHI, HENEKTPOIUTEL Peakiuu MOHHOTO

HOHHbII 0OMEH obmena. CocTaBlieHHE peakiuii MOHHOTO OOMEHa MyTeM COCTABJICHUS WX TIONHBIX W COKPAIICHHBIX 3

VOHHBIX YpaBHEHUH. KNCIOTHO-OCHOBHBIE peakliii. 3aJaHus Ha COCTABJICHNE NOHHBIX PEAKIMI
JlaGopaTopHble 3aHATHSA 4
JlaboparopHas padoTa “TuUNbl XUMHUYECKUX pPEeaKIIHi’.
HccnenoBanue THUIOB (110 COCTaBY U KOJIMYECTBY UCXOIHBIX U 00pa3yIOIIUXCs BEIIECTB) U IMPU3HAKOB 4
XUMUYECKHUX peakiuid. [IpoBeeHme peakiuiit HOHHOTO 0OMEHA, ONPECIICHIE CPEIbI BOTHBIX
pacTBOpOB. 3a/laHUsl HA COCTaBJICHUE HOHHBIX peaKui
KouTtpoubHasn
CrpoeHue BenecTBa 1 XMMUUYECKNE PEAKIINU 1
padora 1
Paznea 3. CrpoeHne 1 CBOMCTBA HEOPIAHMYECKHUX BELECTB 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
Unentuduxanus | JlaGoparopHbie 3aHATHS 4 OK 02
HCOPTaHMYCCKUX | JTaGopaTopHas paboTa «neHTH(uKanys HeOpraHMUECKUX BEIIECTBY. OK 04
BCIICCTB Pemienne sKkCnepuMEHTAIBHBIX 3aad MO XHUMHYECKHMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO

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 coaep:xaHue 5 OK 01
Knaccudukanus, | Teoperuueckoe o0y4enue 3
CTpOCHHUE 1 IlosiBIeHME U pa3BUTHE OPTaHUYECKOW XUMUU Kak Hayku. [Ipenmer oprannyeckon xumuu. Mecrto u
HOMCHKJIaTypa 3HaU€HUE OPTraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.
OpPraHUYECKUX XVMMHYECKOE CTPOEHUE KaK IMOPSIOK COECIMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJICHTHOCTH.
BEIIECTB OCHOBHBIE TOJOXKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHs OpraHuyeckux coenuHenuii A.M. Bytneposa.

VYriepoaHblii CKENET OPraHWYECKOM MOJEKYJbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOTO

CTpOEHUS MOJIeKyJ. MI3oMepusi U U30MepHI. 3

[Tonstue o ¢yHkuuoHampHOW rpynme. Pagukan. IlpuHmmnel kiaccuUKaUM — OPraHUYECKUX

coequHeHUN. MexayHapoaHas HOMEHKJIaTypa W IPUHLUIBI  HOMEHKJIATYpbl OpPraHUYecKuX

coequHenuil. Ilonatue 00 a3oTconepXKalluX COEAMHEHUSX, OMOJOTMUECKH AaKTHBHBIX BEIECTBaxX

(yrmeBomax, Xupax, Oelkax W Jp.), BBICOKOMOJIEKYJISIPHBIX COEOMHEHMSIX (MOHOMEp, IOJUMeEp,

CTPYKTYPHOE 3BEHO)

IIpakTH4eckue 3aHATHSA 2

Homenknatypa opraHu4yeckux COEIWHEHHUI OTAEIbHBIX KIJIACCOB (HACHILIICHHbIEC, HEHACBILICHHBIE U

apoOMaTUYeCKHUe YIIIE€BOJIOPO/IbI, CIIUPTHI, (PEHOJNBI, abIACTH/IbI, KETOHbI, KApPOOHOBBIE KUCIOTHI U JIp.) 2

CocTaBlieHHE TOJIHBIX U COKPAIEHHBIX CTPYKTYPHBIX (DOPMYJI OpPraHMYECKHX BELIECTB OTIEJbHBIX




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 MPUMepe dTaHa, STWICHA, alleTHIICHA U JIP.
Tema 4.3. OcHoBHOe coJep:xkaHue 4 OK 01
Wnentnukauns | Teopernyeckoe obyueHne 2 OK 02
OpTaHIICCKuX Buoopranuyeckue coeUMHEHUs. IlpuMeHeHHe M OHMOJIOTMYECKas pojib YIJIeBojoB. OKHCIeHHE OK 04
BEILCCTB, X JIJI€BOJOB — HWCTOYHUK OJHEPrHMM >KUBBIX oOpranu3moB. OOjracTM NPUMEHEHHUS aMHHOKHUCIOT. 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€BOAOPOABI, CHUPTHI, (PEHOJNBI, XJIOPOPTaHUYECKUE MPOU3BOIHBIC, ANBICTUIBI U [p.),

CMBICT MIOKa3aTels NpeIelbHO JOMYCTUMOM KOHIIEHTPAINH

JlabopaTopHble 3aHATHS 2

JlaGopaTtopHast padora: “UneHTrduKkaims opraHM4eCKuX COeTUHEHNUN OTACTbHBIX KIacCOB”

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

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

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

O0enkoB. BO3HMKHOBEHHE AHAIMTHUYECKOTO CHTHAJIA C TOYKH 3PEHHS XMUMHUYECKHX IPOIECCOB TpPHU

NPOTEKaHUU KaUeCTBEHHOH peakIiy, NO3BOJISIOIIEH HIeHTU(DUIMPOBATH MPEI0KEHHbBIE OPraHUYeCKUe

BEIIECTBA
Kontpoauas CtpyKTypa U CBOICTBA OPraHUYECKUX BEILECTB 1
pabora 3
Pa3znea S. Kunernyeckune v TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSA XUMHYECKUX PeaKui 5
Ckopoctb OcHoBHOE coaepKaHue 5 OK 01
XUMHUYECKUX OK 02
peaxil. Teopernueckoe o0yueHue 3
XUMAYECKOE CKOpOCTh peakIiy, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPHUPOIBI PEArHpPYIOIIUX BEILIECTB,
paBHOBeCHe KOHIICHTPAIlMM PEarupyoNfX BEMmECTB, TEMIepaTypbl W IUIONIATN PEAKIIMOHHOW ITOBEPXHOCTH.

TennoBble 3¢ (eKTh XUMUYECKUX peakiuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHUH. 3

OOpatumocTh peakuuii. XUMHYECKOE DPABHOBECHE M €ro CMEIICHHWE IOoJ ACHCTBHEM pa3IMYHbIX
(akTOpoB (KOHIICHTpAlMsl PEareHTOB WM MPOJIYKTOB PEaKIMH, NAaBJICHUE, TEMIIEpaTypa) AJsl CO3IaHuUs




ONTHUMAJIBbHBIX YCIOBUM MPOTEKaHU XUMHYEeCKUX nponeccoB. [Ipuniun Jle [larense

IIpakTuyeckue 3aHATHS OK 01
PemieHne mpakTUKO-OPUCHTHPOBAHHBIX 3a[JaHUil HA aHaau3 (aKTOPOB, BIUSIONIMX HAa HM3MCHCHHE OK 02
CKOPOCTH XUMHUYECKON PEAKIMH, B T.4. C TIO3MIMI KOJOTUYECKH IIEIECO0OPA3HOr0 MOBEAEHHS B OBITY
¥ TPY/IOBOM JIEATENLHOCTH B LIEJSIX COXPAHEHHsI CBOETO 3/I0POBbS U OKPYIKAIOLIEH IPUPOIHOM CPE/IbL.
Pellenne MpPaKTUKO-OPMEHTUPOBAHHBIX 3alaHMil Ha mnpuMmeHeHue mnpunnuna Jle-Illarense s
HAXOXK/ICHUsI HAINpPABJICHHUsS CMEIICHHS pPABHOBECHUS XHMHUYECKOM pEaKIMU W aHaiu3 (aKTOpOB,
BIIMSIIOIIMX HA CMENIEHHE XMMUYECKOTO PABHOBECHS
Paspean 6. PacTBopsI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
HonsTne o TeopeTnueckoe o0ydeHune OK 02
pacTsopax PacTBopeHne Kak (DM3HKO-XUMHUYECKMH mpouecc. PactBopbl. CrocoGbl IPUTOTOBIEHUS PAaCTBOPOB. OK 07
PactBopuMOCTb. MaccoBast J10Js pacTBOPEHHOro BemiecTBa. CMBICH MOKa3areas MPEAeIbHO
JIOTTYCTUMOM KOHIIEHTPAIIMH U €T UCIIOJIb30BAHUE B OLIEHKE DKOJIOTMIECKOM O€30IaCHOCTH.
[IpaBuia 5KOJOTHYECKH IIEIECOOOPA3HOrO MOBEACHUS B OBITY M TPYAOBOM IEATENBLHOCTH B IIENAX
COXPAHEHHUS CBOErO 3JI0POBbA M OKPYKAIOLIEH MPUPOJHON CPEabl; OMACHOCTh BO3JCHUCTBUSA HA YKUBbBIC
OpraHU3MBI OTIPE/ICIICHHBIX BEIECTB.
PemieHre pakTHKO-OPUEHTUPOBAHHBIX PACYETHBIX 33/IaHUI HA PaCTBOPHI, UCIIONB3yeMbIE B OBITOBOM U
IPOM3BOJICTBCHHOM JICSITETHHOCTH YEIOBEKA
Tema 6.2. OCHOBHOE COjiepKaHHe OK 01
Hccnenopanue JlaGopaTopHble 3aHSATHS OK 02
CBOMCTB PAaCTBOPOR | JTagopartopHast padoTa «IpHrOTOBIEHHE PACTBOPOBY. OK 04
[IpUroToBJIeHHE PACTBOPOB 3aIaHHOM (MAcCOBOM, %) KOHIEHTpAIMU (C MPAKTUKO-OPUEHTUPOBAHHBIMU
BOIPOCAMH) U OIIPEJIEIIEHIE CPEIbI BOIHBIX PACTBOPOB.
PeniieHune 3a/1a4 Ha IPUTOTOBIICHHE PACTBOPOB
IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJeP:KaHUeE (COoAepKaHUe TPUKJIATHOTO MOLYJIs)
Paznen 7. Xumusi B GbITY H IPOU3BOJACTBEHHOI IeATEJbHOCTH YeJ0BEKA OK 01
Xumust B ObITY U |OcHOBHOE coaep KaHue OK 02
IIPOM3BOACTBCHHOM K 04
p 1 Teopernueckoe o0yueHue OK 0
NEeATEIILHOCTH — = v OK 07
HoBelilme TOCTHKEHUsSI XUMUIECKOW HAYKH M XMMHYECKOM TEXHOJIOTHH. PO XUMHHU B 06eCTIEYEHHH
YesioBeKa K 1.1

HKOJIOTHYECKOM, YHEPTeTHUECKOM U MUIEBOM 0€301MacHOCTH, pa3BUTHH MeAULIMHBIL. [IpaBuna nmoucka u
aHaJIM3a XUMHYECKOM HHQOpMAIMM W3 pPa3IMYHBIX MCTOYHHUKOB (HAay4yHas W YydeOHO-Hay4yHas




JuTEpaTypa, CpeacTBa MaccoBoM nHpopmaluu, ceth MTHTEpHET)

IK 1.3.

IpakTHYecKHe 3aHATHS 4 IIK 1.6
[Touck m aHamM3 KEHCOB O NMPUMEHEHUH XMMHUYECKHX BELIECTB M TEXHOJIOTHI ¢ ydeToM Oyayei HK X 4.
npoeCCUOHATBHOM  JIEATEIBHOCTH 10  TeMaM:  BaKHEHIIME  CTPOMTENbHbIE  MaTepHallbl,

KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKH, CTEKIO, KEpaMHMKa, MaTepuallbl Il JJICKTPOHUKH, 4

HAaHOMATEpHalbl, TEKCTWJIBHBIC BOJIOKHA, HCTOYHUKHA DHEPIUH, OPraHUYECKHME M MUHEPAIbHBIC

yZ100peHus, JIEKapCTBEHHBIE BELIECTBA, OBITOBAS XUMHSIL.

3amura: IlpeacraBieHne pe3ysbTaToB pelieHus KeiHcoB B popMe MUHU-IOKJIAJA ¢ pe3eHTauuen

IIpomexyTouHasi aTTecTALMA 0 AUCHHUILIMHE (324€T) 2

Bcero
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3. YCJIOBMS PEAJIU3ALIUUA TPOTPAMMBI YYEBHOM
JACHUTIIAHBI

3.1. TpeOoBaHMsiT K MHUHHMMAJIbHOMY MAaTepPHAIbHO-TEXHHYECKOMY
o0ecreYeHu 0

Jiist peanuzanmuy MPOTpaMMbl  yU4eOHOW JAWCIUIUIMHBI TIPEITYCMOTPEHBI
CJIEYIONTUE CTIEITUATbHBIC TTOMEIICHUS:

Kabuner «Xumum.

[Tomemienne kabuHETa TOKHO YIOBIETBOPATH TpeOoBaHusm CaHutap-
HO-3MHEMHOIOrHYecKuX TpaBuin U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THIOBBIM 00OPY/IOBAaHHEM, YKAa3aHHBIM B HACTOSAIIUX TPEOOBAHUSX, B
TOM YHCJIC CICIHATM3UPOBAHHON y4eOHON MeOenbi0 W CpeACTBaMU OOydeHUS,
JIOCTATOYHBIMHM  JIJII  BBINIOJIHEHUST TpeOOBaHUN K yPOBHIO TMOATOTOBKH
oOydJarommxcs.

Oo0opynoBaHnue y4eOHOro Ka0uHeTa:

- HarjsgHble MOCOOMsl (KOMILJIEKThl Y4UE€OHBIX TaOJUIl, CTEHIOB, CXEM,
IJIAKAaTOB, TIOPTPETOB BBHIJAIOIINXCS YUEHBIX B SI3bIKO3HAHUS U JI. );

- JUIAaKTHYCCKHE MaTepuaibl (3a7aHusl I KOHTPOJBHBIX padoT, st
Pa3HBIX BUJOB OLIEHOYHBIX CPEJICTB, IK3aMEHa U JIp.);

- TEXHUYECKHE cpeacTBa oO0yueHUs (NMEePCOHANBHBI KOMIBIOTEp C
JUIEH3UOHHBIM TPOTPAaMMHBIM 00€CTICUeHHEeM; MYJBTUMEAUUHBIA MPOEKTOD;
WHTEPAKTUBHASI IOCKA, BBIXO/] B JJOKAJIBHYIO CETh);

- 3aJ1bI (OMOIMOTEKA, YNTATBLHBIN 3aJ C BEIXOJIOM B ceTh MIHTEepHeT).

3.2. UupopmanuoHHOe oOecneyeHre peau3auy NPpOrpamMmMbl

Jns peanuzanuu mporpaMMbl  OMONIMOTEUHBIA (POHA 0O0pazoBaTENHHOM
OpraHu3allid HMEEeT TMeYaTHble M  DJEKTPOHHbIE O00pa3oBaTelibHbIE U
WH(POpPMAIIMOHHBIE  PECYPChI, PEKOMEHJIOBAaHHBIE I KCIOJIb30BaHHUS B
o0pa3oBaTeIbHOM MPOLECCE, HE CTApUIE MATH JIET C MOMEHTA U3JaHUS.

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

Ky3bmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. JIynun; noxa pen. B.B. JIynuna.
— M.: ITpocBemienue, 2022. — 446, [2] c.: wi.

2. Xumus. 11 xnacc. YrryOonéuuelii ypoBenb: yueOHuk/ B.B. Epemun, H.E.
Kyspmenko, A.A. [dpo3nos, B.B. Jlynun; moxg pea. B.B. Jlymuna. — M.:
[Ipocremenune, 2022. — 478, [2] c.: un.

3. AudunorenoBa, M. B. Xwumus: y4eOHMK W TPAKTUKYM JUISI CPEIHETO
npodeccruonanbHoro obpasoanus / M. B. Audunorenona, A. B. ba6kos, B. A.
[TonkoB. — 2-e u3x., ucnp. u gon. — Mocksa: U3narensctBo FOpaiit, 2022, —
291 c.

3.leronuxuna, H. A. O6mas xumus: yueonuk mais CIIO / H. A. llleronuxuna, JI.

B. Munaesckas. — Cankr-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 U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

Kontpoie u  oreHka oOyueHus
nporiecce

J'Ia60paTOpHBIX pa60T, TCCTUPOBAHHA, a4 TAKIKC BBIITOJIHCHUA O6yan0HlHMHCH

PE3YyJIbTATOB OCYHICCTBIIACTCA

npenojaBaTeieM B MPOBENCHUS] MPAKTUYECKUX  3aHATUH U
WHIVBUIYAIBHBIX 3aJaHUi, TPOEKTOB, HCcienoBaHU. Pe3ynbTarel 00yueHUS
OTIPENIETISIOT, YTO OOyYaroIInecs: JTODKHBI 3HATh, TIOHUMATh M JEMOHCTPHPOBATH
10 3aBEPIICHUH U3YUCHUSI TUCITUTUTHHEI.

Jlist hopmMupoBaHms, KOHTPOJIS M OICHKHA Pe3yJIbTaTOB OCBOCHUS y4eOHOM
JTUCITUTITMHBI UCTIOIB3YETCSl CHCTEMa OIEHOYHBIX MEPONPHITHH, MPECTaBISIOMIAS
co00ll KOMITIEKC YYEOHBIX MEpPOIPHUATHH, COTJIACOBAaHHBIX C PE3yJIbTaTaMH

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 M0 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

CocraBnaTh 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
"TUTBI XUMHUYECKUX peaKIiuii"

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
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