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PabGouast mporpamma y4eOHOH QUCLUMIUIMHBL paspaboTaHa Ha ocHoBe DenepanbHOrO
rocyIapcTBEHHOr0 00pa3oBaTeNbHOrO CTaHJapTa CpeaHero HpodeccHOHaNbHOI0
obpazoBanusi (PI'OC CIIO) npumepHoit  mporpammbl 00ImeoOpa3oBaTeIbHON
JUCHMIUIAHBL «XUMHs» [UId TIPo(ecCHOHANBHBIX 00pa3oBaTeIbHBIX OpraHu3allyi
(YrBepxneHo: Ha 3acefanuu CoBeTa [0 OLEHKE COZEPIKAHUSI U KauyecTBa IPUMEPHBIX
pabounx mnporpamMm oO0IIE00Pa30BaATEIBHOIO U COIMATLHO-IYMAHUTAPHOIO LIMKIIOB
cpenrero npodeccruonansHoro obpasosanust [Tporokon Nel4 ot 30 Hosi6pst 2022 r).

Oprauuzanus-pazpadorunk: @unuan «CrnaBsHocepOCKUi TeXHUKYMY DenepanbHOro
rocyJJapCTBEHHON0  OIO/DKETHOro  00pa3oBaTeNbHONO  yUpeXKAeHWs  BBICIIEro
obpazoBanust  «JlyraHCKui TrOCyIapCTBEHHbIH arpapHblii YHUBEPCUTET HMEHU
K.E.Bopommunosa»

Pa3zpaborurk: mnperonaBaTesb BbICIIEH KAaTerOpUM ECTECTBEHHO - HAy4YHBIX
mucnummiuH JlementeeBa O.A

PaccmoTpeno Ha 3aceaHuy TMKIOBOW KOMHUCCHEN I'yMaHUTAPHBIX, OOLIECTBEHHBIX U
€CTECTBEHHO - HAYYHBIX JUCIUITIHH

IIpoTtokon Ne 1 ot «28» aBrycra 2024 r.

[pencenarenb KOMUCCHE I'yMaHUTAPHBIX, OOIIECTBEHHBIX U

€CTECTBEHHO - HayUHBIX JUCIUIIIHH é%.—- _Jlementbena O.A.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOI'PAMMBI
OBIIIEOBPA3OBATEJIBLHON JUCITATLIAHBI «XUMMUSI»

11 O0J1acTh NpUMeHeHHUs TPOrPAMMBI

Pabouass mporpamma ydeOHOro mpeamera OJ1b.12 «Xumus»  sSBisercss 00s3aTENbHON YaCThIO
00m1e00pa3oBaTeIpHOrO MHKIIA 00pa3oBaTelibHON mporpammbl B cootBercTBUU ¢ @I'OC CIIO mo
cnenuanbHocTy 21.02.19 «3emneycTpoiicTBo».

1.2 Mecto npeamera B CTPYKTYpe NPOrpaMMbl IIOATOTOBKH CIIEIUATHCTOB CPEAHEro 3BeHa
VYuebnsrii npeamer O/1b.12 «Xumus» BxoauT B pasgen «OOmieoOpazoBaTelbHBIE MPEIMETHD)

0011e00pa30BaTEIHLHOIO Y4EOHOTO IIUKJIA.

1.3 O0beM yueOHOH AMCHUILINHBI M BUIbI Y4eOHOH padoThI

Bua yueoHoi#i paGoThl O0bem yacoB
O0beM 00pa3oBaTe/IbHON MPOrpaMMbl YUeOHOT0 npeaMera 72
B TOM YHCIIE:
- TEopeTHYeCcKoe 00ydICHHE 34
— TIPaKTHYECKHUE 3aHITHUS 38
- caMocCTosiTeIbHas paboTa
—  KOHCYJIBTaIlUU

[IpomexyTouHas arrecTauus — JUpPepeHInPOBAHHBIN 3aUeT

2. INTAHUPYEMBIE PE3YJIbTATDBI

2.1.11eau 1 3aaa4M JUCHUILIMHBI

DOopMHUPOBAHKE Y CTYJCHTOB MPEJCTABICHUA O XUMHYECKONW COCTABJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa KaK OCHOBBI MPHUHSATUS PEIICHUN B JKU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYAIUSX,
OTBETCTBEHHOT'O TIOBEJICHUS B IIPUPOIHOM cperie.

3agauu AMCUMILINHBI:

1) cpopmupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MpPOTEKaHUsS XUMHUYECKHX IPOLIECCOB U
SBJICHUH B OKpYXKawlled cpene, LEJIOCTHOM HAaydyHOM KapTUHBI MHpa, B3aUMOCBS3M U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHSI COCTaBJIATH (OPMYJbl HEOPraHMYECKHMX W OPraHUYECKHX BEIIECTB,
YpaBHEHUS XUMUYECKUX PEaKIHUil, OOBIACHATb UX CMBICI, WHTEPHPETUPOBATH PE3YIbTATHI
XMUMHYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHHS MPOCTEHININX XUMHYECKHX OSKCIEPUMEHTAIbHBIX
UCCIIEeIOBAaHUI ¢ cOOMIOJIeHHEeM MpaBUl 0€30MacHOTO OOpaIleHHs C BEIIECTBAMU U J1a0OpaTOPHBIM
o0opynoBaHuem;

4) pa3BUTh YMEHHUS HCMOJb30BaTh HH(DOPMAIMIO XMMHUYECKOTO XapakTepa U3 pPa3IUYHBIX
HMCTOYHUKOB;

5) copmupoBaTh YMEHUSI MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESITETbHOCTH U XUMUYECKHX
MIPUPOIHBIX, OBITOBBIX U MIPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKCHHH XUMHYECKOW HAayKH M TEXHOJIOTHA
JUIS Pa3BUTHS COLIMATILHON U TIPOU3BOICTBEHHOM cdep.



2.2. Iliiannpyemble pe3yJabTaThl 0CBOeHHUs1 001eo0pa3oBaTe/ibHOM JucHUILIHHEBI B c00TBeTcTBUM ¢ PI'OC CIIO un Ha ocHoBe PI'OC COO

Koa n
HauMeHOBaHHUE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pPe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Berbupatp
CTIOCOOBI pelIeHHUS
3a1a4
podeccrnoHaIbHO
1 NeATENbHOCTH
MPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

B wacTtu Tpy10BOTO BOCITUTAHHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH
MacTepCTBa, TPYI0JIIO0UE;

- TOTOBHOCTH K aKTUBHOM JICATSIILHOCTH
TEXHOJIOTUYECKON U COLMATBLHOU
HaIPaBJICHHOCTH, CIOCOOHOCTh HHUIIMAPOBAT,
TUIAHUPOBATH M CAMOCTOSTEIIBHO BBITIOTHSTH
TaKyIo JIeSITeIbHOCTD,

- UHTEpEC K pa3Iu4HbIM cepam
pohecCHOHANTBHON JIeATETLHOCTH,
OBnazneHne yHUBEpCAIIbHBIMU Y4€OHBIMU
TMO3HABATEILHBIMH JICHCTBUSIMHU:

a) 6a30BBIC JIOTUYECKUE JICHCTBHS:

- CaMOCTOATEIHLHO (POPMYIIUPOBATH U
aKTyaJIM3UpOBaTh MPOOIIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MTPU3HAK WIIHA
OCHOBAHUS JUIsl CPAaBHEHM S, KIIaCCU(PUKAIIHI 1
0000111eHM;

- OMIPEICIISATh 1ENU JIeATSILHOCTH, 33]1aBaTh
rapamMeTpbl U KpUTEPUHU UX TIOCTHIKCHUS;

- BBISBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS
B pacCMaTPUBAECMBIX SIBJICHUSX;

- BHOCUTbh KOPPEKTHUBBI B ICSITCIIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB LEISIM,
OIICHUBATh PUCKU TOCIEACTBUN ACITETbHOCTH;
- pa3BHBaTh KPEaTUBHOE MBIILICHUE TPU
PEIIeHUN KU3HEHHBIX MPOOIEeM.

0) 6a30BBIC HCCIIEAOBATECIIBCKUE ICHCTBUS:

- BJIQJIETh CUCTEMON XMMHUYECKUX 3HAHUN, KOTOpasi BKIIOYAECT:
OCHOBOTIOJIATAIOITUE TIOHITHS (XUMHUUYECKHM 2JIEMEHT, aTOM, SJICKTPOHHAS
00o0J10uKa aToma, s-, p-, d-3JIeKTPOHHBIEC OPOUTAIH AaTOMOB, HOH, MOJICKYIIa,
BaJIEHTHOCTb, DJIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKUCIICHUS, XUMHUUECKast
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00bEM, YTIIEPOIHBIN CKETIET,
byHKIIMOHATBHAS TPYIIA, PaIUKall, U30MEpHs, U30MEPhI, TOMOJOTUUECKHI
pAll, TOMOJIOTH, YTJIEBOJIOPOIBI, KUCIOPO/I- U a30TCOACPIKAIINE COCTUHEHUS,
OMOJIOTHYECKH aKTHBHBIC BEIIECTBA (YTIIEBO/IBI, KUPHI, OCIIKH ), MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIC COSTMHECHHUS,
KpUCTAJUTMYECKas PeIIeTKa, TUIhl XUMUYECKUX PEaKINil (OKUCITUTEIIBHO -
BOCCTAHOBUTEIBHBIC, K30-1 YHIOTEPMHUIECKUE, PEaKIIMH HOHHOTO 00OMEHa),
pacTBOP, IEKTPOIUTHI, HEAICKTPOIUTHI, AMEKTPOIUTHICCKAS TUCCOIHAITNS,
OKHCITUTEIh, BOCCTAHOBHUTEIb, CKOPOCTh XUMUUYECKON PEAKIINU, XUMHUIECKOE
paBHOBECHE), TEOPHH U 3aKOHBI (TEOPHS] XHMUUECKOTO CTPOCHUS
oprannveckux Bemects A.M. byTiepoBa, TeopHs IEKTPOTUTUUECKOMN
JYccolanuu, nepuoauyeckuit 3akon .M. MenneneeBa, 3aK0OH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH, (PaKTOJIOTHICCKUE
CBEJICHHUS O CBOMCTBAX, COCTABE, MOJYYCHUU U OE30TIaCHOM HMCIIOJIb30BaHUH
BOKHEUIIINX HEOPraHUYECKUX U OPTAHUYECKHUX BEIIECTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YETIOBEKa,

- YMETb BBIABIIATH XapaKTEPHbIE MPU3HAKH U B3aUMOCBSI3b N3y4YECHHBIX
MOHITH, TPUMEHATH COOTBETCTBYIOIIUE OHIATUS IPU ONTUCAHUU CTPOCHUS U
CBOWCTB HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB U UX MPEBPaAICHU;
BBISIBJISITH B3aHMOCBS3b XUMHUYECKHUX 3HAHUN C MOHATUIMU U
MPEJICTABICHUSMH JIPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

- YMETh UCIOJIb30BATh HAUMEHOBAHUS XUMHUECKUX COEIMHEHUN
MEXYHapOJAHOTO COK03a TEOPETUUECKON U MPUKIAJHOW XUMUHU U
TPUBHUAIbHBIC HA3BAHUS BAXKHEUIITUX BEUIECTB (3TUIJICH, alleTUIICH, TIIUIIEPHUH,
deHon, popmanbaeru, ykCycHasi KUCIOTa, TIHUIIMH, YrapHbIH ras,




- BJIaACTh HAaBbBIKAMU y‘IC6H0-
HCCIIEA0BATENIBCKON U IIPOEKTHOM
ACATCIIbHOCTH, HABBIKAMU PA3PCIICHUA
mpo0em;

- BBIABJIATH IPUYUHHO-CJIICACTBCHHBLIC CBA3U U
AKTYaJIM3UPOBATh 3a/1a4y, BBIABUI'ATh TUIIOTE3Y
€C pCUICHUSA, HAXOAUTh ApryMCHTHI AJId
JI0Ka3aTeNbCTBAa CBOUX YTBEP)KICHHM, 3a71aBaTh
rapaMeTpsl U KpUTEPUHU PELICHNUS;

- AHAJIM3UPOBATH MOJYYCHHBIC B XOIC PCHICHUA
3aa4u pe3yJbTaThbl, KDUTUYCCKN ONCHUBATD UX
JOCTOBEPHOCTh, MTPOTHO3UPOBATh N3MEHEHHE B
HOBBIX YCJIOBUAX;

- YMCTh IIEPCHOCUTH 3HAHUS B IMTO3HABATCIILHYIO
U IpaKTHYECKyro o0nacTu
KHU3HEACATCIIbHOCTH,

- YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX
MpeAMETHBIX 00JIaCTeH;

- BBIIBUTaTh HOBBIE UJIEH, TIPEAJIaraTh
OPUTHMHAJIbHBIE TIOJXO/Ibl U PEIICHUS;

- CIIOCOOHOCTB UX UCIOJIb30BaHUS B
[I03HABATEIbHOMN U COLMAIBHON IIPAKTUKE.

YIJIEKUCIIBIN Ta3, aMMHUAK, TallleHasi U3BECTh, HETAIlIEHasl U3BECTb, IUTHEBAS
coJla M IPYT'HX), COCTABIATH (DOPMYIIBI HEOPraHMYECKUX U OPTraHUYECKUX
BELIECTB, YPABHEHUS XUMHUECKUX PEAKLUN, OOBSACHITH UX CMBICI;
HOJATBEPXK/IaTh XapaKTEPHbIE XUMUYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOILIMMHU SKCIIEPUMEHTAMU U 3aIIUCAMHU YPAaBHEHUN XUMHUECKUX
pEaKUHii;

- YMETb YCTAHABIIMBATh IPUHA/IIEKHOCTh U3YUEHHbBIX HEOPTraHUUECKUX U
OpraHMYECKUX BEILECTB K OMPEJEIIEHHBIM KJIaccaM U rpyliaM COeIUHEHHH,
XapaKTepU30BaTh UX COCTAB U BaXKHEHIINE CBOMCTBA; ONIPEENIATh BUIbI
XMUMHUYECKUX CBSI3eH (KOBaJEeHTHAs, HOHHAsA, METaJUIMUECKasi, BOJOPOIHAS),
THUIIBI KPUCTAIITMYECKUX PELIETOK BEIECTB; KJIaCCU(PUIIMPOBATH XUMUYECKHE
peakuuu;

- copMHUPOBATH TIPEACTABJICHUS: O XUMUUYECKON COCTABJISIONIEH
€CTECTBEHHOHAYyYHOU KapTHUHBI MUpPa, POJIU XUMHUHU B IO3HAHUU SBJICHUIN
IPUPOJIbI, B POPMUPOBAHUM MBIIUIEHUS U KYIbTYPhl TUYHOCTH, €€
(GyHKIMOHAIBHOW I'PaMOTHOCTH, HEOOXOIUMOM [T pEeIIeHUs TPAKTHUECKUX
3a[a4 U SKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MPUPOJIHON Cpelie;

- YMETb NPOBOJUTH PACUYETHI IO XUMHUYECKUM (PopMyliaM U YpaBHEHHSIM
XUMHYECKUX PEaKLUN ¢ UCTIOIb30BaHUEM (PU3NYECKUX BEIMYHH,
XapaKTEePU3YIOIINX BEIIECTBA C KOJIMUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBUS1) Ia30B, KOJIMYECTBA BEILIECTBA; UCIOIb30BATh
CHUCTEMHBIE XMMUYECKUE 3HAHMS JJIs IPUHATUS PEIICHUI B KOHKPETHBIX
JKW3HEHHBIX CUTYalIMsIX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHUEM.

OK 02.
Hcnonn3oBarh
COBpPEMEHHBIE
CpeACTBa MOUCKA,
aHaiau3a u
UHTEpHpeTaIuu
uHpOpMalUU U
nH(pOpPMAaMOHHBIE
TCXHOJIOTHUU JJIs
BBITIOJTHCHMS 3a]a4

B o6sacTi IeHHOCTH Hay4YHOTO MO3HAHUS:

- cOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPaKTUKHY,
OCHOBAaHHOTO Ha TUAJIOTE KYIBTYP,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJABTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE SI3bIKOBOM U
YUTATENIbCKOM KYJIbTYpBl Kak CpPeJCTBa
B3aUMOJICHCTBUS MEXTY JHOAbMU U NTO3HAHUS

- YMETh TJIAHUPOBATh M BBITMIOJHATH XUMHUYECKUH AKCIIEPUMEHT
(mpeBpallleHUss OPraHUYECKUX BEIECTB MIPU HArpPEBaHUU, MOJTY4YCHUE
STHJICHA U U3yYEHHUE er0 CBOWCTB, KAUYECTBEHHBIE PEAKLIMU Ha aJIbJICTU/IbL,
KpaxMmaJ, YKCYCHYIO KHCIIOTY; I€HaTypalusi OeIKOB IPH HarpeBaHUH,
IIBETHBIC PEAKIIUU OCITKOB; MTPOBOJIUTH PEaKIIMK HOHHOTO OOMEHa,
OTIPEIENIATh Cpely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIMU Ha Cynabdart-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS;, PEIIaTh
JKCIIEpUMEHTAaIbHBIC 3a/1a4M 110 TemaM "Metasel" u "Hemeramis") B
COOTBETCTBUU C MPABUIAMH TEXHUKH 0€30MacCHOCTH TP 0OpaIlleHNun ¢
BelIECTBaMU U J1a00PATOPHBIM 000PYAOBAHUEM; TPEICTABISAThH PE3yIbTaThI




npoeccuoHaIbHO
U IeITeNbHOCTU

MUDA;

- OCO3HAHHUE LIEHHOCTH HAyYHOH JeATEIIHOCTH,
TOTOBHOCTH OCYIIIECTBIISITh IPOCKTHYIO U
HCCIIEI0BATENLCKYIO JIEITEIBHOCTD
WHAWBHYAIBHO U B TPYIIIIE,;

OnnajeHne yHUBEPCATbHBIME y4eOHBIMU
MO3HABATEIBHBIMH JCHCTBUSMH:

B) paboTa ¢ uHpopMaluen:

- BJIQJIETh HABBIKAMU TOJTy4eHHS WHPOpMAIUN
13 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEIIEHO OCYIIECTBIISITh TIOUCK, aHAIIN3,
CHCTEMATH3AIHIO U MHTEPIIPETAITUIO
nH(pOpMaLUK Pa3IMYHBIX BUAOB U HopM
MIPEICTAaBIICHHS,

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢
Y4eTOM Ha3zHa4YeHUsI HHQOPMAIHH U TIeTIeBOM
ayIUTOPUH, BEIOUpAst ONTUMATIBHYIO GOpMY
MIpe/ICTaBJICHUS U BU3yalH3aliy;

- OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh
nH(popMalnH, €e COOTBETCTBHE IIPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCII0JIb30BaTh CpPe/ICTBAa MH(OPMALIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHI B peIIeHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 33]1a4 C COOTI0IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU
0€30MMacHOCTH, THTUEHBI, PECYpCOCOepeKeHNU,
MIPABOBBIX U ATUYECKUX HOPM, HOPM
HH(POPMAITMOHHOM 06€30MacHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMSI U 3aLUTHI
nHpopManuu, HHHOPMaIIMOHHON
0€30MaCHOCTH JIHYHOCTH,

XMUMHYECKOTO IKCIIEPUMEHTA B (popMe 3aIiCH YpaBHEHUH COOTBETCTBYIOIINX
peakuuii u GopMyIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3y/IbTAaTOB;

- YMETb aHAJIU3UPOBATH XUMHUUECKYI0 HHPOPMALIUIO, TIOJTYyYaeMYIO U3
pPa3HBIX UCTOUYHUKOB (CPEJCTB MaccoBOM uH(popmalnu, cetb MiuTepHer u
Jpyrue);

- BJIaICTb OCHOBHBIMU METOJaMH HAYYHOTO IMO3HAHUA BCUICCTB U
XUMHWYCCKUX SBJICHHUH (HAOIIOICHIE, H3MEPEHUE, SKCIICPUMEHT,
MOJICIMPOBAHUE);

- YMETh MPOBOJUTH paCyYCThl 10 XUMHUYCCKHUM q)OpMYJ'IaM " YPAaBHCHHAM
XUMHNYECKHUX peaKuMﬁ C UCIIOJIb30BAHUEM (1)I/ISI/I'~I€CKI/IX BCJINYHH,
XapaKTEePU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBUS1) Ia30B, KOJIMUYECTBA BEIIECTBA; HCIOJIb30BAThH
CUCTCMHBIC XUMHWYCCKHUEC 3HAHWA IJIA IPUHATHUA pemeHHﬁ B KOHKPCETHBIX
KU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BEIICCTBAMU U UX IIPUMCHCHUECM.

OK 04.
O dexTuBHO

- TOTOBHOCTb K CaMOPAa3BUTHUIO,
CaMOCTOATCIIbBHOCTU U CAMOOIIPCACIICHUIO,

- YMCTh IIJIAHUPOBATD U BBITIOJIHATDH XUMHUYECKUM SKCIICPUMCHT
(HpeBpaH_[eHI/ISI OpraHU4YC€CKUX BCUICCTB IIpU HArp€BaHWU, IMOJTYUCHUC




B3aHMO/ICHICTBOBAT
b ¥ paboTaTth B
KOJIJICKTHBE U
KOMaHJIe

-OBIIJICHHE HAaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOM, IPOEKTHON U COUUAIILHOU
NeSITENIbHOCTH;

OBnazneHue yHuBEpCalbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSIMHU:

0) coBMeCcTHas ACSITEIbHOCTD:

- IOHUMATh U UCII0JIb30BATh IPEUMYILIECTBA
KOMaHJHOW U UHJIMBUIyaIbHOU paboThI;

- IPUHUMATh 1I€JIU COBMECTHOM JIEATEIILHOCTH,
OPraHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBHS
0 €€ JOCTUIKEHHIO: COCTaBJIATh IJIaH
JNENCTBUN, paCIIpeessaTh PO C YYETOM
MHEHUI YYaCTHUKOB 00CYXJIaTh Pe3yIbTaThl
COBMECTHOM paboThI;

- KOOPJUHUPOBATH U BBHITIOJIHATH paOdOTy B
YCIIOBUSAX PEaNbHOI0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJIATH MO3UTUBHOE CTPATErHUYECKOE
MOBE/ICHNE B PA3IMYHBIX CUTYalHsIX,
MPOSIBIISITH TBOPYECTBO U BOOOpakeHUe, OBITh
WHULMATUBHBIM

OBnazseHne yHUBEPCAIbHBIMU PETYISITUBHBIMU
NEUCTBUSIMU:

T') IPUHSTHE ce0s U IPYTUX JHOJICH:

- MPUHUMATh MOTUBBI U APTYMEHTHI IPYTHX
JIOJIeH TpU aHallM3e Pe3yIbTaToB
NeSITeNIbHOCTH;

- MPU3HABATh CBOE MPABO U MPaBO APYTUX
JIIOZIel Ha OIIHOKU;

- pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MUP C
MIO3ULIMU IPYrOro YEI0BEKa,

ATUJIEHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIE PEAKL[UU Ha aJIbJETU/IbI,
KpaxMaJl, yKCyCHYIO KUCIIOTY; JIcHaTypanus OeJIKOB IIPU HarPEBaHUH,
[[BETHBIE PEAKIINH OEITKOB; MPOBOJANTH PEAKIIMU HOHHOTO OOMEHa,
OTIPE/ICISATh CPEIy BOJTHBIX PACTBOPOB, KAYECTBEHHBIC PEAKIIUU Ha Cyb(ar-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHMSI; peIlIaTh
AKCIEpUMEHTaIbHbIE 33/1auu 110 TeMaM "Metamnel" u "Hemeranns") B
COOTBETCTBUU C MPABUIAMH TEXHUKH 0€3011aCHOCTU IIPU 00pallleHUU C
BELIECTBAaMU U J1a00PATOPHBIM 000PYAOBAHUEM; ITPE/ICTABISATh PE3YJIbTAThI
XMMHUYECKOTO SKCIIEPUMEHTa B (hOpMe 3aIlliCH YpaBHEHUIN COOTBETCTBYIOIIMX
peakuuii U GopMyIUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB.

OK 07.
ConeiicTBOBATH
COXPaHEHUIO

B o6nacTi 3K0I0TH4ecKOro BOCITUTAHUS
- cOpMHUPOBAHHOCTH IKOJIOTUYECKOM
KYJIbTYpPbI, HOHUMaHHUE BIHMSIHUS COITUAIBHO-

- chopMUpPOBATh MPEICTABICHUS: O XUMHUYECKON COCTABJISAIOLICH
€CTeCTBEHHOHAYYHOH KapTHUHBI MUPA, POJIM XMUMUH B TO3HAHUU SIBIECHUIN
IpUpobl, B GOPMUPOBAHMH MBILIUICHHS U KYJIbTYpPbI JINYHOCTH, €€




OKpYyKarolen
Cpenpl,

pecypcocOepexeH

HI0, PUMEHSITh
3HaHUA 00
U3MEHEHUU
KJIuMarTa,
TIPUHITATIBI
OEepeKITUBOTO
MIPOU3BO/ICTBA,
3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaIUIX

SKOHOMHYECKHX IIPOLIECCOB HA COCTOSTHUE
IIPUPOTHON U COLUAIIBHOM CpeJibl, 0OCO3HAHUE
r7100aIBHOTO XapakTepa 3KOJIOTHUECKIX
mpo0em;

- IUITAHUPOBAHUE U OCYLIECTBJICHUE ACUCTBUI B
OKpYKaloIlEl Cpelie Ha OCHOBE 3HAHUS LIEJIECH
YCTOMYMBOTO pPa3BUTHUS YEJIOBEUECTBA,
AKTHBHOE HETPUITHE IEHCTBUN, IPUHOCSIINX
BpEJl OKPYXKAIOIIEH Cpeae;

- YMEHHE NPOTHO3UPOBATH HEOIATONIPUSITHBIE
JKOJIOTHYECKHE TTOCIIEACTBUSA
NpEIIPUHUMAEMBIX JEHCTBUH, TPEAOTBpaIlaTh
UX;
- paclIupeHue ONbITa AEATENBHOCTH
JKOJIOTHYECKOW HAIPaBIECHHOCTH;

- OBJIaJICHHUE HaBbIKaMU y4eOHO-
HCCIIEI0BATENBCKOM, MPOEKTHON U COLMAILHOU
JESTENbHOCTH;

(GYHKIIMOHATBHON IPAMOTHOCTH, HEOOXO MO JIIS PEIICHHS TPAKTUYECKUX
3aJa4 ¥ 3KOJIOTUYeCKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U
MIPUPOJIHOM CpelE;

- YMETh COOJII0/IaTh MPaBHJIa SKOJIOTUYECKU LIETIECO00Pa3HOTO MOBEACHUS B
OBITY U TPYZOBOM AEATEIBLHOCTHU B LIEJIIX COXPAHEHUS CBOETO 3/10pPOBbs U
OKpY>KaloIle MPUPOJIHON CPE/Ibl; YUUTHIBATh OMACHOCTh BO3JICHCTBUS Ha
YKUBbIE OPraHU3MbI OIIPE/IEIICHHBIX BELIECTB, TIOHUMAsl CMbICII IOKA3aTes
IIpEeAEIbHON JOIYCTUMOM KOHLIEHTPALUK.




3.TemaTu4eckuii IJIaH U CoaepiKaHue TUCIHUIIJINHBI 06m606pa30B3TeJII)HOI7I AUCHHUIIJINHBI

HaumenoBanue | ComepikaHue yueOHOro Marepuasa (0CHOBHOE U NMPodeccHoHAILHO-OPHEHTHPOBAHHOE), Oobem ®opmupyemble
pPa3iesioB M TeM | 1a00opaToOpHbIe M MPAKTHYECKHE 3aHATHS, MPUKJIATHONH MOTYJIb JacoB KOMIIETEHIIHH
OcCHOBHOE co/lep:KaHue 64
Pazjen 1. OcHOBBI CTPOeHMS BellleCTBA 6
Tema 1.1. OcHOBHOE coJiep:KaHue 4 OK 01
Ctpoenue Teopemuueckoe 0o6yuenue 2
aTomosB CoBpeMeHHast MOJIeTb CTpoeHUs aToMa. CUMBOJIMYECKHIA S3bIK XUMUU. XUMHYECKUAHN 3JIEMEHT. 2
XHMHYICCKHX DnekTpoHHas KoHpHryparus atoMa. Kimaccudukarusi XUMUYECKHX IEMEHTOB (S-, P-, d-3J1eMeHTHI).
IJTEMEHTOB U BanenTtHsie aneKTpoHbI. BaneHTHOCTh. DIeKTpoHHast TPUPOJIa XUMHUYECKON CBSI3H.
npupoaa DNEeKTPOOTPUIIATENILHOCTh. BUIbI XUMHUUECKON CBsI3U (KOBaJIGHTHAsI, MOHHAS, METAJNTUYECKAs,
XHMHYECKOH BOJIOPOJIHASN) U CIIOCOOBI €€ 00pa30BaHUsL.
CBSI3N Ipakmuueckue 3anamusn 2
Pemenne 3amannii Ha UCITOJIL30BaHNEe XUMHYECKON CUMBOJIMKH M Ha3BaHUN COeTUHEHUM T10 2
HOMEHKJIATYpe MEXJTYHAPOTHOTO COF03a TEOPSTHUSCKOU M MPUKIIATHON XUMUHU U TPUBHUATBHBIX
Ha3BaHWH JUTSI COCTABJICHUS XUMHUIECKUX (POPMYIT IBYXaTOMHBIX COCTUHEHHUH (OKCHJIOB, CYITb(PHIOB,
TUAPUJIOB U T.II.) U APYTHX HEOPTAHHUYECKUX COSAMHEHUH OTIEIHHBIX KJIACCOB.
[IpakTrueckue 3a7aHUsI HA YCTAHOBJICHHUE CBSI3M MEXK/Ty CTPOCHHUEM aTOMOB XMMHYECKUX JIEMEHTOB U
MEPUOANIECCKIM U3MEHEHHEM CBOMCTB XUMHYECKUX JIEMEHTOB U UX COSTUHEHUN B COOTBETCTBUU C
noJioxkeHueMm llepruoandeckon CUCTEMBI.
Tema 1.2. OCHOBHOE CO/Iep:KaHue 2 OK 01
Ilepuonnuecknii | Ilpakmuueckue 3anamus 2 OK 02
3aKOH U TadJauua [Tepromuyeckas cucreMa XuMudeckux ameMenToB JI.M. MenneneeBa. @u3nueckuii CMbICI 2
INE [Tepuoanueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
MenpeneeBa 3JIEMEHTOB, 00Pa3yeMbIX HMH MPOCTHIX U CI0KHBIX BEIIECTB B COOTBETCTBHUH C MOJIOKEHUEM

XUMUYECKOTo 31emeHTa B [lepuonnueckoii cucreMe. MupoBO33peHUECKOE U HAYYHOE 3HAYEHUE
[Tepuonunueckoro 3akona J[.1. MenaeneeBa. [Ipornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKUX DJIEMEHTOB.

Penienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUI Ha XapaKTEPU3AIMI0 XUMUYECKUX
3NeMeHTOB «MeTaln4eckue / HeMETaITUIECKHE CBOKWCTBA, dJIEKTPOOTPUIIATEIbHOCTh XUMHUYECKHIX
3JIEMEHTOB B COOTBETCTBUHU C UX AIEKTPOHHBIM CTPOECHUEM U TOJIOKEHHUEM B IIEPUOJUYECKON CUCTEME
XHUMHUYECKUX 31eMeHTOB JI.11. MeHaeneeBay.
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Paznen 2. Xumuueckne peakuun

Tema 2.1. Tunsl OcHoBHOe coep/kaHue 4 OK 01
XHMHUYECKHX Teopemuueckoe 00yuenue 2
peaxkumii Knaccugukanus 1 THIIBI XHKMUYECKUX PEAKLUH C ydacTHEeM HeopraHnueckux BemecTB. CocTaBiieHHe 2

YpaBHEHUH peakiuii COeAMHEHUS, PA3JI0KEHNUs, 3aMEILICHUsI, 0OMEHA, B T.4. PEAKIIMi TOpPEHHUSI,

OKHCJICHUS-BOCCTAHOBJICHUS.

VYpaBHeHUsI OKUCIEHUS-BOccTaHOBIIEHU. CreneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTEb.

CocraBieHHE U YpaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA METO/I0M 3JIEKTPOHHOTO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU B IPUPO/IE, POU3BOICTBEHHBIX MPOIECCAX U

KU3HEJESITEIbHOCTH OPraHU3MOB.

Ilpakmuueckue 3anamus 2

KonuuecTBenHbie oTHOIIEHUS B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMUHU U PACUETHI 110 2

YpaBHEHUSAM XUMHYECKHUX peakinid. MoJib Kak equHHIa KOJMYecTBa BellecTBa. MossipHas macca.

3aKOHBI COXpaHEHUsI Macchl ¥ 3Hepruu. 3akoH ABorajpo. MossipHblil 00beM ra3zoB. OTHOCUTENbHAS

IJIOTHOCTH ra3oB. PacueTsl 1o ypaBHEHUSIM XMMHUYECKUX PEaKLUi ¢ UCTIOJIb30BaHUEM MAcChl, 00beMa

(HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJIMUYECTBA BEIIECTBA.
Tema 2.2. OcHOBHOE coep:KaHue 4 OK 01
INEKTPOIMTHYCC | Teopemuueckoe obyuenue 2 OK 04
Kast ANCCOUMAUNS | Toq g siekTporuTHdecKoil qucconranun. VOHbL DIeKTPOINThI, HEANEKTPOIUTH. Peakiuu 2
W HOHHBI 0OMEH | |00 oGvena. CocTapriente peaxkuii HOHHOTO 0OMEHa IyTeM COCTABJICHUS UX MOJIHBIX U

COKpAIllCHHBIX MOHHBIX YpaBHEHNN. KHCIIOTHO-OCHOBHBIE peaklMy. 3a/laHNs HAa COCTABIICHUE

VMOHHBIX PEaKLHM.

Jlabopamopnuie 3anamus 2

JlaGopaTopHas paboTta “THITBI XUMHUECKHX PEAKIIHA . 2

HccnenoBanue TUIOB (10 COCTAaBY U KOJIMYECTBY UCXOTHBIX U 00pa3yIOMIMXCS BEUIECTB) U MIPU3HAKOB

XUMHUYECKUX peakuuid. [IpoBenenune peakuuii HOHHOTO 0OMEHa, ONPEIeIeHHEe CPEIbl BOAHBIX

pacTBOpOB. 3aaHusl HA COCTABJIEHHE NOHHBIX PEaKIIHil.

Temarnueckas

Paznea 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BEleCTB 16 OK 01
Tema 3.1. OcHoOBHOE coep:kaHue 4 OK 02
Knaccudpukanus, | Teopernueckoe obyueHue 2
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HOMCHKJIATYpa "

[Ipenmer Heopranuueckoit xumun. Kinaccudukamnmst HeopraHudeckux BemiecTs. [IpocThie U ClI0KHBIE

CTpoeHHe BemecTBa. OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHU/IbI, TUAPOKCUABI, KUCIOTBI, COJIH).
HeopraHu4ecKux | B3anMocBs3b HEOpraHMYECKHUX BEIIECTB. ArperaTHble COCTOSHUS BelecTBa. Kpucraminyeckue u
BellecTB amopdHblie BenecTBa. THUITBI KPUCTATUTMIECKUX PEIIETOK (aTOMHAs, MOJICKYIISIpHAasi, NOHHASI,
MeTaindeckasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOHN PEIIETKH.
3aBUCUMOCTb XMMUYECKON aKTUBHOCTH BEIIECTB OT BHJIa XUMUYECKOM CBS3H U THUIIA
KpUCTAJIIMYECKO pemeTku. [IpuurHbsl MHOrooOpasust BE1ecTB.
Ilpakmuueckue 3anamusn 2
Homenknatypa HeopraHM4ecKHX BEIIECTB: Ha3BaHUE BEILIECTBA UCXO/I U3 UX XUMUYECKOU (POPMYIIbI 2
WM COCTaBJIIEHUE XUMHUYECKOHN POpMYIIbl UCXOs U3 Ha3BAHUS BEIIECTBA MO0 MEXIyHApOAHON
(MIOIAK) nnu TpuBUaNIbHON HOMEHKIIATYpE.
Pemenne npakTuyeckux 3ajaHuil Mo Kiaccu(UKalWy, HOMEHKIAType U XUMHUYECKUM (opMyiam
HEOPraHMYECKUX BEIIECTB Pa3IMUYHBIX KJIAcCOB (yrapHbIM Ta3, YIJIEKUCIbId ra3, aMMHaK, ramieHas
U3BECTb, HEramieHasi W3BECTb, MUTbEBAas COJAa M JPYIHX): Ha3blBaThb U COCTaBJIATH (POPMYIIBI
XMMHUYECKUX BEIIECTB, ONPEEINATh MPUHAIEKHOCTD K KJIAcCy.
Hcrounuku xumuyeckoi nadopmaimu (CpecTs MaccoBoi nHpopmaiuu, cetb THTEpHET 1 apyrue).
ITonck nHGOpMaNHK 10 HA3BAHUAM, UACHTH(HUKATOPAM, CTPYKTYPHBIM (hopmysaM.
Tema 3.2. OcCHOBHOE CO/Iep:KaHue 8 OK 01
Pusnko- Teopemuueckoe odyuenue 6 OK 02
XUMHUYeCKHe Mertambl. O6mue pundyeckne u XUMHUECKHE CBOMCTBA MeTaJIOB. CrioCOOBI MoydeHusl. 3HaYCHHE 2
cBoiicTBa METaJJIOB M HEMETa/VIOB B NPUPOJIE M >KU3HENEATENIbHOCTH ueloBeka U opraHu3zmMoB. Kopposus
HEOPraHUYeCKUX | METaJUIOB: BUJII KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJIOB OT KOPPO3HUH.
BelrecTn Hemeramner. OOmme ¢usnyueckue W XUMHYECKHE CBOMCTBA HEMETAUIOB. THWNHMYHBIC CBOMCTBA 2
nHemerauiop IV— VII rpynn. Krnaccudukanus u HOMEHKIaTypa COCIMHEHHH HEMETAJIOB.
KpyroBopoTsl GMOT€HHBIX JIEMEHTOB B IPUPOJIE.
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHJIOB, THAPOKCUIOB, 2
KHCTIOT, COJIEH | JIp.). 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOTHBIX
COEJIMHEHUH, BBICIINX OKCHJIOB M TUAPOKCHUIOB.
Ilpakmuueckue 3auamus 2
CocraBiieHHE ypaBHEHUW XMMHMUYECKHX PEAKIHMI C Y4aCTHEM MPOCTHIX M CJIOKHBIX HEOPraHUYECKUX 2

BEIIECTB: METAVIOB U HEMETAJUIOB; OKCUIOB METAJIJIOB, HEMETAIUIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYeCKUX KHUCJIOT, OCHOBAaHMH U aM(pOTEPHBIX TUAPOKCHJIOB;, HEOPTaHUYECKUX COJIeH,
XapaKTEePU3YIOIINX UX CBOMCTBA.

Penmenne nmpakTHKO-OpUEHTHPOBAHHBIX TEOPETUUYECKUX 33JaHUI HAa CBOWCTBA, COCTAaB, NOJYYECHHUE U
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0e30IacHOEe HCIIOJIb30BAaHUE BAXHEUIIMX HEOPraHWYECKHX BEIIECTB B OBITY M MPAaKTUYECKOMH
JEATENbHOCTH YEJI0BEKA.

Tema 3.3. OcHOBHOE coJiep:KaHue 2 OK 01
Unentupuxanus | JJabopamopmusie 3anamusn 2 OK 02
HEOPraHM4ECKUX | JlagoparopHas padoTa «MneHTudukanus HeOpraHnIeCKUX BEIIECTB. 2 OK 04
BCUICCTB Pemienne skcneprUMEHTANBHBIX 3aJlad MO XUMHYECKHM CBOMCTBAM METAUIOB M HEMETAJUIOB, IIO

pacrno3HaBaHUIO U MOJIYYEHUIO COEAMHEHUH METAJIJIOB U HEMETAILJIOB.

WNnentudukanus HEOPraHUYESCKUX BEIISCTB C HUCIOJIL30BAaHUEM HX (DU3HKO-XUMHUYECKHX CBOWCTB,

XapaKTEepHbIX KaUeCTBEHHbIX peakuuid. KauecTBeHHbIE peakiuu Ha Cynb(aT-, KapOoHAT- U XJIOPHI-

AQHUOHBI, HA KATHOH aMMOHUSI.

Temaruueckas

Pazpgean 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHUX BelleCTB 24 OK 01
Tema 4.1. OcCHOBHOE CcO/Iep:KaHue 4
Kaaccnduxkanus, | Teopemuueckoe odyuenue 2
CTPOEHHUE U [losiBneHne U pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [Ipenmer opranndyeckoi xumuu. Mecto u 2
HOMEHKJIATypa 3HAYCHHE OPTAaHMYECKOW XUMHUHU B CHCTEME €CTECTBEHHBIX HayK.
OPraHMYecKux XHWMHUYECKOE CTPOEHHE KaK MOPSAJOK COECIMHEHHsS aTOMOB B MOJIEKYJIE COIVIACHO MX BAJEHTHOCTH.
BellecTB OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHS OpraHuveckux coenunenuii A.M. bytieposa.

YriaepoaHblii CKENET OPraHu4YecKOM MOJIEKYNbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTpPOEHMS MOJIEKyYIl. MI30Mepust U U30MepBl.

[Tonsatue o dyHkuoHanpbHOW Tpynme. Pamukan. IlpuHmUNB KiaccUbUKAMK  OPraHUYECKHUX

coeMHeHUN. MexayHapoaHas HOMEHKJIaTypa W IPUHUUIIBI HOMEHKIATYpbl OPraHMYECKHUX

coenunenuil. Ilonarue 00 a3oTcoaepKallUX COEAMHEHHUAX, OMOJOTMYECKH AaKTHUBHBIX BeIIECTBaX

(yrneBojax, kupax, Oenkax W Jp.), BBICOKOMOJEKYJISPHBIX COEIUHEHHSIX (MOHOMEp, MOJIMMED,

CTPYKTYpPHOE 3BEHO).

Ilpakmuueckue 3anamusn 2

Homenknatypa opraHu4eckux COEIMHEHUH OTIENbHBIX KIACCOB (HACBHIIICHHBbIC, HEHACHIIICHHbIE U 2

apoMaTU4YeCKHe YriIeBOJOPO/bl, CIUPTHI, (DEHOJIbI, allbAETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIOTHI U JIP.)
CocraBieHMe MOJHBIX U COKpAIlEHHBIX CTPYKTYPHBIX (DOPMYJ OpPraHHMYECKUX BELIECTB OTJIEJIBHBIX
KJIaCCOB, MCHOJb3ysd UX Ha3BaHMs IO CHUCTEMAaTUYECKOW M TPUBUAIBHOM HOMEHKJIAType (3TUJIEH,
alleTWIeH, TTUIepuH, (GeHos, dopmanbaerus, yKCycHas KHMCJIOTa, TIUIMH). PacueTsl mpocreiiieit
(opMyIbl OPraHMYECKOM MOJIEKYIIbI, HCXOsl U3 3JIEMEHTHOTO cocTaBa (B %).
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Tema 4.2.
CBoilicTBa
OpPraHuYecKux
coeIMHeHU i

OcHoBHOe coepkaHue

12

Teopemuueckoe o0yuenue

OU3UKO-XUMUYECKHE CBOWCTBA OPraHMYECKHX COCAWHEHHH OTIENBHBIX KIACCOB (OCOOCHHOCTH
KJaccu(UKaMy W HOMEHKIATYphl BHYTPH Kiacca; TOMOJIOTHYECKHHA psn W oOmas ¢opmyna;
n3oMepus; PU3NICCKUE CBOWCTBA; XUMHUYECKHE CBOMCTBA; CITIOCOOBI TOJTy4EHUSs ):

— INpeAebHbIE YTIEBOAOPObl (aJKaHbl M LUKIOATKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
HCTOYHUKOB TEIUIA B IPOMBIIIJIEHHOCTH U ObITY. CBOICTBA MPUPOIHBIX YTJIEBOAOPOIOB, HAXOKICHHUE
B IIPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HenpesenbHble (aJKeHbl, AJIKUHbl W aAJKaJWEHbl) U apoMaTHYeCKHUe YrieBoJopojabl. ['opeHue
alleTHJIEHa KaK HCTOYHUK BHICOKOTEMIIEPATYPHOTO IJIAMEHU /71l CBAPKU M PE3KH METaJIOB.

— KHCIIOPOJCOJEpKAILllMe COeNMHEHUsl (COUpPTBl U (EeHOJbl, KapOOHOBBIE KHUCIOTBI U 3(UPHL,
QIBJACTUIBI U KETOHBI, JKUPHI, YIIeBOAbI). [IpakTHueckoe mMpuMEHEHHEe STUJICHTJIMKOIIA, TIUIEpUHA,
¢denona. Ilpumenenue dopmanpaeruaa, aneTaibleTuia, YKCYCHOM KHCIOTHL. Mpljna Kak CoOJu
BBICIITUX KapOOHOBBIX KMCJIOT. MOTOIINE CBOMCTBA MBLIA.

— a30TCOJIepKallle COeNMHEHUs (aMUHBI M aMHUHOKHUCIOTHI, Oenku). BpicokoMousekynspHbie
COoeMHEHUs (CHHTETUYECKHEe U OUOJIOTUYECKU-aKTUBHbBIE). MOHOMEp, MOJIUMED, CTPYKTYPHOE 3BEHO.
[TonuMepu3zanus 3THIIEHA KAK OCHOBHOE HAIIPABJICHHUE €r0 UCIIOJIb30BaHU.

I'eneTnyeckas CBsA3b MEXKAY KIACCAMHM OPTaHUYECKMX COCIMHEHUM.

HpaKm uuecKue 3anamusn

CBoOWCTBa OpraHWYeCKUX COCAMHEHUH OTIENBHBIX KJIacCOB (TpPUBHAIBbHAsS W MEXKIyHApOIHAsS
HOMEHKJIaTypa, XUMHUYECKHE CBOWMCTBA, CHOCOOBI TOJy4YEHHUs): TMpeaenbHbie (aJKaHbl |
IUKJIOAIKAHbI), HEMpee/IbHbIC (JIKCHBI, aJIKHHBl M AJKAIUCHBI) U apOMATHUYECKHE YIIIEBOIAOPOIbI,
cupThl U (peHOIIBI, KapOOHOBBIC KHCIOTHI U A(UPHI, aTbJICTH/Ibl U KETOHBI, aMUHBI 1 AMUHOKHCJIIOTHI,
BBICOKOMOJICKYIJISIDHBIE COCJAMHEHUs. 3aJaHus Ha COCTABJICHUE YPAaBHEHHHA XMMUYECKUX PEAKIHHA C
y4acTHEM OPTaHUYeCKUX BENIECTB HA OCHOBAHUU UX COCTABa M CTPOCHHSL.

CocraBieHue cxeM peakiuii (B TOM 4YHCIE 10 MPEIOKEHHBIM [ENOYKaM IpeBpalleHuil),
XapaKTepPU3YIOIINX XUMHUECKHUE CBOWCTBA OPraHMYECKUX COCIMHEHHUM OTACNbHBIX KJIACCOB, CIIOCOOBI
UX TIOJIy4€HUS W Ha3BaHHWE OPraHWYeCKUX COCTUHEHHI M0 TPUBHAIBHOW WM MEXIyHApPOIHON
CUCTEMaTUYECKOI HOMEHKJIAType.
Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUN HA CBOWCTBA OPraHUYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB.

Jlabopamopnas paboma

OK 01
OK 02
OK 04
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JlaboparopHuas padota “IIpeBpaiieHuss OpraHnYeCKUX BEUIECTB MPH HarpeBaHUU". 2
[Tomyuenue OSTuUIeHa W H3YYCHHE €ro CBOWCTB. MOJICTUPOBAHHE MOJEKYJI U XUMHUYECKUX
MIPEeBpAIIEHUH HA TPUMEpPE ITaHa, ITUIICHA, alleTUICHA U JIp.
Tema 4.3. OcHoBHOE coep:kaHue 6 OK 01
HpenTuuKkamis | Teopemuueckoe obyuenue 4 OK 02
OpPraHMHECcKux Buooprannyeckue coemuHenus. lIpuMeHeHHWEe W OMOJIOTMYECKAs POJb YrIeBOJ0B. OKHCIIEHHE 2 OK 04
BEIIECTE, X YIJICBOJIOB — WCTOYHUK ODHEPIHMHM IKUBBIX OpraHu3moB. OOIacTH NPUMEHEHUS aMHUHOKHCIIOT.
SHA'CHAC 1 [IpeBpamenuss OeMKOB MUK B Opranm3me. buosnorumdeckue (yHKIMU OenkoB. buonormueckue
IPUMEHCHUE B ¢ yHKIMM KUpoB. Posib oprannyeckoil XMMUHU B pelieHUH po0sieM MUIeBol 0€301acHOCTH.
OxrroBoi u Ponp opranmyeckoil XMMHHM B pELIEHHM MpoOJIeM >3HepreTudeckoid O€30MacHOCTH, B Pa3BUTUU 2
POMIBOACTBCHHO | /o itiHbl, CO3JAHMH  HOBBIX MaTepHUaIOB, HOBBIX WCTOYHHKOB JHEPruH (aJbTePHATUBHBIC
WACHTCIRHOCTH |y orounnkn oHeprum). ONACHOCTh BO3LCHCTBUS HA JKHMBBIC OPraHM3MBI OPrAaHHUYECKHX BEIICCTB
uerobeka OTJICIBHBIX KJIAccOB  (YIJICBOJOPOMABI, CHHUPTHI, (EHOJBI, XJIOPOPraHUYECKHE ITPOHU3BOJIHEIC,
QJIBJICTHJIBI M JIP.), CMBICIT TTOKA3aTess MPECIbHO JOIYCTHMOW KOHIIEHTPAITHH.
Jlabopamopmuvie 3anamusn 2
JlabopaTtopHnas pabora: “Unentudukaiys opraHMueCKuX COSAMHEHUHN OTIETBHBIX KJIACCOB” 2
Wnentuduxaus OpraHUYecKUX COEAMHEHUN OTIENbHBIX KIIacCOB (HAa MpHUMeEpe albJIerHJIoB,
Kpaxmaja, yKCYCHOM KHCIOThI, OEJIKOB U T.I1.) C UCIOJIb30BaHUEM HX (PU3UKO-XUMUUYECKUX CBONCTB U
XapaKTEepHBIX KaueCTBEHHBIX peakuuil. JleHarypauus Oenka mpu HarpeBaHud. L[BeTHbIe peakiuu
0enkoB. BO3HMKHOBEHHE aHAIUTUYECKOTO CUTHAJIA C TOYKU 3PEHUS XMMUYECKHX MPOLECCOB IpHU
MPOTEKAHUM  KAuYeCTBEHHOM  peakluy, TMO3BOJIIOMIEH HIACHTH(QUIMPOBATh  MPEUIOKEHHbIE
OpraHMYecKre BEUIeCTBa.
TemaTnueckasn
Pa3nean S. KuHeTH4eckne  TepMOIMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMHUYECKHX peakui 4 OK 01
Tema 5.1. OCHOBHOE CO/Iep:KAHHe 4 OK 02
Ckopoctb Teopemuueckoe 0o6yuenue 2
XUMHYECKHX CKOpOCTh peakiluu, €€ 3aBUCHMOCTh OT Pa3NUYHBIX (PAKTOPOB: MPHUPOABI PEATUPYIOMINX BEIECTB, 2
peaxkuuii. KOHIICHTPALIMU PEearupyrouiux BEUIECTB, TEMIIEpaTypbl M IUIOLIAAN PEAKIUOHHOM MOBEPXHOCTH.
Xumuieckoe TemoBbie 3¢ (HeKTbl XUMUYECKUX Peakuil. IK30- U SHAOTEPMUUECKHE, PEAKIIH.
PaBHOBECHE O6patumocTh peaknuif. XUMHUYECKOE pPaBHOBECHE M €r0 CMEIIeHHE TOJ JICHCTBHEM pa3IUYHBIX
(dakTopoB (KOHIEHTpAIMSI PEareHTOB WM TMPOIYKTOB pEaKlMH, NaBICHHE, TeMmIepaTrypa) s
CO3JaHMsI ONTHUMAIILHBIX YCIOBHI MpoTeKaHus XumMudeckux npoieccos. [Tpunnun Jle [latenne
Ilpakmuueckue 3auamus 2 OK 01
Pemienne mpakTUKO-OPUEHTUPOBAHHBIX 33aJaHUI Ha aHaNu3 (HAKTOPOB, BIMSIOIMIMX HA U3MEHEHUE 2 OK 02
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CKOPOCTH XMMHMYECKON peakluy, B T.Y. C MO3ULUN KOJOTMYECKH LEIeCO00Pa3HOro MOBEJACHUS B
OBITY ¥ TPYJOBOH JEATEILHOCTH B IIEIISIX COXPAHEHUS CBOETO 30POBBS M OKPYKAIOLIEH MPUPOIHOM
Cpeabl.

Pemrenne npakTUKO-OPHEHTHPOBAHHBIX 3aJaHUM Ha npuMeHenue npuHimna Jle-Illarense s
HaX0XJCHHUS HAIpaBJICHUS CMEIICHHUS] PABHOBECUS XUMHUYECKOW peakUMM M aHalu3 (PaKTOpoOB,
BJIMSIFOIIMX HAa CMEIIEHNE XMMUYECKOTO PAaBHOBECUS

Paznean 6. PacTBOpBI 4 OK 01
Tema 6.1. OcHoBHoOe coJepkaHue 2 OK 02
IonsTHe 0 Teopemuueckoe obyuenue 2 OK 07
pacTeopax PactBopenue kak ¢u3nko-xumuueckuil mpouecc. PacrBopsl. CriocoObl MpUTOTOBJIEHUS PAaCTBOPOB. 2

PactBopumocTs. MaccoBast 10 pacTBOpeHHOro BemlecTBa. CMBICH TOKa3aTess MPEaesbHO

JOTTYCTUMOM KOHIIEHTPAIIMU U €r0 MCII0JIb30BaHNE B OIIEHKE IKOJIOTUYECKON O€30MacHOCTH.

[IpaBusa 9KOJIOTUYECKH 1E€CO00PA3HOTO MOBECHUS B OBITY W TPYIOBOU ACSITEIHHOCTH B LETISAX

COXpPAHEHUs CBOErO 3JI0POBbSI M OKPYXKAlOLIEW MPUPOJHON Cpeibl; OMACHOCTh BO3JICUCTBUS Ha

YKUBBIE OPTaHU3MbI OTIPEICTICHHBIX BEIIECTB.

Pemenue npakTHKO-OPHEHTUPOBAHHBIX pACUETHBIX 3aJlaHUi Ha PacCTBOPBI, HCIIOJIb3yeMbIC B

OBITOBOM M TPOM3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKA
Tema 6.2. OcHoBHoOE coep:KaHue 2 OK 01
I/IcciIeszaHne Jlabopamopuoie 3anamusn 2 OK 02
CBOMCTB JTaGoparopnas pabora «[IpUroToBiIeHHe paCTBOPOBY. 2 OK 04
pacTBopos [IpuroToBrnienue pacTBOpPOB  3agaHHOM  (MaccoBoM, %) KOHIEHTpauuu (C  MPaKTHKO-

OpPUEHTUPOBAHHBIMU BOIPOCAMH) U OTIPE/IETICHUE CPEibl BOJHBIX PaCTBOPOB.

Pemienue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnoHabHO-OPUEHTHPOBAHHOE COlepKaHMe (COepPKAHUE TPUKJIATHOTO MOXYJIS) OK 01
Paznen 7. XuMus B ObITY M IPOU3BOJICTBEHHOM 1eSITEJIbHOCTH YeJI0OBEKa 6 OK 02
Tema 7.1. OcHoOBHOE cojlep:KaHue 6 OK 04
XHMHs B OLITY H . | Teopemuueckoe odyuenue 2 OK 07
TPOM3BOACTBEHHON | 11 poiimpe MOCTIKGHHMS XMMHYECKOH HAYKHM M XHMHYECKON TEXHONOTHH. POJNb XHMHH B 2
ACATEILHOCTH o0ecreyeHny SKOJIOTHYeCKOi, SHePreTHYeCKOd U MUIEeBO 0e30MacHOCTH, Pa3BUTHU MEIUIIMHBIL.
HejaoBexa [IpaBuna moucka W aHalM3a XUMUYECKOW WHGOpPMAIMM W3 Pa3NUYHBIX MCTOYHHKOB (HAaydHas U

yueOHO-Hay4YHas IMTepaTypa, CpeCTBA MacCOBOM HH(pOpMaIu, ceTb MIHTepHET)

Ilpakmuueckue 3anamusn

ITouck u aHanu3 KecoB O MPUMEHEHWH XMMHUYECKUX BEIIECTB M TEXHOJIOTUH C yueToM OymyIiei 4
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npodecCHOHANBPHONW ~ JEATENbHOCTH MO TEMaM: BaKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KEpaMHMKa, Marepuaiabl I DIEKTPOHUKH,
HaHOMAaTrepuaybl, TEKCTWJIbHbIC BOJIOKHA, WCTOYHUKHA DHEPIUMHM, OPraHMYECKHE U MUHEPAIbHbIC
y100peHus, JIEKapCTBEHHbIE BELIECTBA, OBITOBAS XUMUSI.

3amura: [IpencraBnenne pe3ylibTaToOB penieHus KeiHcoB B (hopMe MUHU-AOKIIA1a C TPEe3eHTAIen

HpOMe)KyTO'lHaﬂ arrecTanmd 1Mo JMCIMIIJINHE (3a'{eT)

Bcero

72
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4. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA30BATEJILHOM
JUCHUIINHDBI

4.1. TpedoBaHUsI K MUHUMAJbHOMY MaTepHAJbHO-TeXHHYECKOMY 00ecre4yeHn o
Jnst peanuzany MPOrpaMMbl TUCHMIUIMHBI  TPEAYCMOTPEHBI CIEAYIOIIUE CHEIHaIbHbIC
MIOMEILEHUs: yuyeOHas XUMHUecKas J1abopaTopHH.

TexHuyeckue cpeacTBa O00y4YeHHMsl: HWHTEPAaKTHUBHAsl I1aHENb, HOYTOYKH, MOOWIIbHAs
MHTEpaKTHBHAs JabopaTopus, udpoBas J1ad0paTOpus M0 XUMHUH MPO(PUIBHOTO YPOBHS, KOMIUIEKT
IU(PPOBBIX H3MEPUTEIBHBIX HHCTPYMEHTOB.

Oo6opynoBanue JadopaTopuu U padoyux MecT JadopaTopuu: HaAOOP I MOJICTUPOBAHUS
CTPOEHHMSI aTOMOB M MOJIEKYJ, KoJuieKunu «Metamisl U crasb, «lllkana tBeppoctu», «HyryH u
cTanby», «AntomMuHuiy, «CTekno u uzaenus u3 crexiay, «HepTb M mpoAyKkTel ee mepepaboTKuy,
tabnuia MenjeneeBa, TabaWIla pPacTBOPUMOCTH OaHs BOJSHAs, IUIMTA, INe4b MydenbHas,
CIEKTPO(POTOMETP, MEH3YPKH, MHUIETKH-KANEIbHUIBI, TEPMOMETPHI, JIYNbI, TpPEAMETHBIE U
MOKPOBHBIE CTEKJA, TUIAHIIETHI /IS KareJdbHBIX peakii, (uiIbTpoBaibHas Oymara, MpOMBIBAJIKH,
CTEKJISTHHBIE TTPOOUPKH, PE3HHOBBIE MTPOOKH, HAOOP PEaKTUBOB, CTEKIITHHBIC MAIIOYKH, IITATUBBI JIISI
POOHUPOK; MEPHBIE IIUITMH/IPHI, BOPOHKHU CTEKIISTHHBIE, BOPOHKH JCTHUTEIbHbIC IHHapudeckue (50-
100 mi), cTynku ¢ mectukoMm, ¢ap@opoBble YalllKh, TUHIETHI, GUILTPHl OyMakHbIE, BaTa, Mapis,
9acOBBIE CTEKJIA, DJICKTPOILIUTKH, JJAOOPATOPHBIEC IITATUBBI, CITUPTOBBIE TOPEIKH, CIHYKH, TPHOOP
JUIA TIOJIy4eHHUsl Ta3oB (Wiau mpoOupKa C Tra300TBOJHOW TpyOKoif), Aep:karenu aias HpoOHpPOK,
CKJISTHKU JJIsl XpaHEHMsI PEaKTHBOB, pa3fAaTOYHbIE JOTKH; XxuMuueckue ctakansl (50, 100 u 200 mi);
IITIATENN; MUHIETHI; TUTEIBHBIC IIHIILI; CEKYHIOMEPHI (TaitmMepsl), MepHble mpooupku (Ha 1020
MJ1) ¥ MepHBIe KoJIOBI (25, 50, 100 u 200 mut), BoasiHast GaHs (MJIM TEPMOCTAT), CTEKIISTHHBIE TTATIOYKH;
KOHHYecKHe Ko0b1 st TuTpoBanus (50 u 100 Mu1); HHAUKATOPHBIE TIOJIOCKH 151 onpenenenus pH u
CTaHJapTHas WHAWKATOPHAs IIKaja; YHUBEPCATbHBIM WHAuWKatop; murnetkd Ha 1, 10, 50 mu (nmm
no3aropsl Ha 1, 5 u 10 mut), OrOpeTKH 11 TUTPOBaHUS, MeTUITMHCKHUE mpuiibl Ha 100—150 M, Bechl
ANIEKTPOHHBIE Ja0OpaTOpHbIe, MYAbTUMETp LU(POBOI, mKad BHITSHKHON, W 1p. JabopaTtopHOe
00opyI0BaHKE.

4.2. UudopmainuoHHoe odecrneyeHne peajn3anuu MporpaMmmal

1. bmunos, JI. H. Xumusa: yueonuk mrs CIIO / JI. H. bmuos, WM. JI. IlepduoBa, T. B.
CokoioBa. — 2-e u3j., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 c. — ISBN 978-5-8114-
7904-7. — TekcT: »snekTpoHHBIM // JlaHb: JJIEKTPOHHO-OMONMOTEYHAs CHCTEMA. —
URL.: https://e.lanbook.com/book/167183 (nara oOpamenus: 14.10.2022). — Pexum aocryrma:
JUIsl aBTOPH3. MOJIb30BATEIICH.

2. P.3wuranmmna, JI. M. KynukoBa. — Kazanp: KHUTY, 2019. — 168 ¢. — ISBN 978-5-7882-
2792-4. — Tekct: »nexkTpoHHbIM // JlaHb : BJICKTPOHHO-OMOIMOTEYHAs CHCTEMa. —
URL.: https://e.lanbook.com/book/196096 (nara oOpamenus: 14.10.2022). — Pexum agocryma:
JUIsl aBTOPH3. MOJIb30BATEIICH.

3. Uepnuxona, H. FO. Xumus B 10CTylmHOM H3JI0KEHUU: yyeOHoe mocobue mia crno / H. FO.
YepuukoBa. — 2-¢ uzn., crep. — Cankt-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-
8114-9500-9. — Tekct: aneKkTpoHHBIM // JlaHb: 31E€KTPOHHO-OMONIMOTEYHAss cuUcTeMa. —
URL: https://e.lanbook.com/book/195532 (nata oOpamenus: 14.10.2022). — Pexum goctyma:
JUIS aBTOPU3. MOJIb30BaTENCH.

4. TIllenunpina, JI. B. Xumus: yae6noe mocodue / JI. B. IlleBnuipina, A. M. AmapHeB. —
HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT: 37IeKTPOHHBIH //
Jlanb: snekTpoHHO-OMOMMOTeuHas cucrema. — URL: https://e.lanbook.com/book/118505 (nata
oOpamtenus: 14.10.2022). — Pexxum goctymna: st aBTOPHU3. MOJIb30BaTENCH.
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5. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI OBILIEOEPA30BATEJIBLHOI
JUCLUIINHDBI

KoHTposb 1 OIleHKa pe3yabTaToB OOY4EHUs! OCYILIECTBIISIETCS IPENojaBaTeiIeM B Ipolecce
MPOBEACHUS MPAKTUYECKUX 3aHATHN U J1a0OpaTOPHBIX pabOT, TECTUPOBAHHUS, A TAKXKE BBHITOJIHEHHS

o0y4aromuMHUCs WHAUBHIYAIbHBIX 3a/JaHUH, MPOEKTOB, HccienoBaHUW. Pe3ymbTaThl 00ydeHuUs

OMpCACIIA0T, YTO O6y‘-IaIOIlII/ICC$I JOJDKHBI 3HAThb, IIOHUMATb U ACMOHCTPHUPOBATH IO 3aBCPIICHHUU

HU3YUCHUA JUCHUIIINHBI.

Jis popMupoBaHUsl, KOHTPOJISI W OICHKU PE3YJIbTATOB OCBOCHHS YY4COHOW MUCIIUTUTHHBI
HCIIOJIb3YETCSl CUCTEMa OLICHOYHBIX MEpPONPUITHI, MPEICTaBIAIONIas COO0NW KOMIUIEKC y4eOHBIX
MEpPOTIPUATHH, COTJIACOBAHHBIX C pe3yibTaTaMu 00y4deHHs u chopmynmupoBaHHBIX ¢ yaerom OI'OC
COO (mpeametnsbie pe3yabTaThl o guctumuinie) u I'OC CIIO.

Ne | OK/IK | Moayas/Pa3nen/Tema Pe3yabTaT 00yueHus Tyt ouenoqnf X
MeponpusTHI
| | OcHoBHOE coep:kaHue
1 Paznea 1. OcHoBBI Popmyanposar
0a30Bble MOHATHS U
CTPOEHUS BellecTBa
3aKOHbI XMMHUH
1.1 | OK 01 Crpoenue aToMOB Cocraiars xumnueckue | 1. Tect «Ctpoenune atoMmoB
XUMHUYECKUX DJIEMEHTOB |(POPMYIIbI COSTMHEHUI B |XUMUYECKUX DJIIEMEHTOB 1
Y TIPUPOJIa XUMHUYECKOH |COOTBETCTBHH CO MIPUPOJIA XUMHIECKOUN CBSZH.
CBSI3U CTETIEHBIO OKHMCIICHUS 2. 3agaun Ha COCTaBJICHHUE
XUMUYECKUX DJIEMEHTOB, |XUMUYECKUX (HOpMYI
WCXO/IS U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COCTUHEHUIN
AIEKTPOOTPHUIIATEIHHOCTH |(OKCHIIOB, CYIb(UIOB, THAPUIOB
U T.IL.).
3. 3agaHus Ha KCIIOJb30BaHUE
XUMHYECKON CHMBOJIUKH M
Ha3BaHUU COCTUHEHUH I10
HOMEHKJIAType MEXTyHapOHOTO
COI03a TEOPETUUYCCKON 1
MPUKIATHON XUMUU U
TPUBHAIIbHBIX Ha3BaHUU TSI
COCTAaBJICHUS XUMHYECKUX
dbopMyn AByXaTOMHBIX
coeMHEHUH (OKCHIOB,
Cynab(GUIO0B, THAPUIOB U T.I.) U
JpYruX HEOPraHMYECKUX
COCJIMHEHUH OT/ICNIbHBIX KJIACCOB
1.2 | OKO01 |Ilepuonuueckuii 3aKoH U | XapaKkTepu30BaTh 1. Tect «Metannuueckue /
OK 02 tabmuna J[. 1. XHUMHUYECKHE AJIEMEHTHI B |HEMETAJINYECKHE CBOMCTBA,
MenneneeBa COOTBETCTBUHU C UX ANEKTPOOTPUIATENBHOCTD U
MOJIOKEHHUEM B CPOJICTBO K 3JIEKTPOHY
NEePUOJINYECKON CUCTEME |XMMHUYECKUX DJIEMEHTOB B
XUMUYECKUX IJIEMEHTOB  |COOTBETCTBUE C UX IEKTPOHHBIM
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpUATHH

J.N. Menpeneena

CTPOCHHEM U TOJIOKEHUEM B
MEPUOINYECKON CUCTEME
XHMHUYECKUX 3jiemenToB ..
MenpeneeBay.

2. IlpakTyeckue 3ailaHus Ha
YCTaHOBJICHUE CBS3H MEXTY
CTPOCHHEM aTOMOB XUMHUYECKUX
AJIEMEHTOB M MEPUOTUIECCKUM
W3MEHEHUEM CBOMCTB
XUMHYECKHX JICMEHTOB U UX
COCJIMHEHUHN B COOTBETCTBUH C
nosnoxenueM Ilepuonnueckoi
cucTeMe.

3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETHUYECKUE 3a/IaHUS Ha
XapaKTEPHU3AIUI0 XUMHYECKIX
2JeMEHTOB: «MeTammudeckue /
HEMETaJUTMYECKUE CBOMCTBA,
3JIEKTPOOTPULIATEIIBHOCTH U
CPOJICTBO K DJIEKTPOHY
XUMHYECKHX JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOEHUEM M TI0JIOKEHHUEM B
MEPUOINYECKON cCucTeMe
XUMHYECKUX JIEMEHTOB

J.1. MennaeneeBa»

Pa3nen 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHMHYECKHX pPeaKIui

KonTpoasHnasi padora
«CTpoeHue BemecTsa u
XHMHUYEeCKHE PeaKmum)

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakiun

CocTaBiATh peakiuu
COCIMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHCIIUTEIIBHO-
BOCCTaHOBUTEIIbHBIC
peaxImn

1. 3agaun Ha cocTaBIECHUE
YpaBHEHUH peaKIiuii:

— COeIUHEHHS, 3aMEIIECHUS,
pasno)keHus, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKLU C
HCITOJIb30BaHUEM METO1a
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT Macchl
BEIIECTBA WM 00BEMA

ra3oB 10 U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WK 00BEMY
OJHOTO U3 YYaCTBYIOUIUX B
peaKklMK BEIIECTB; Pacu€Thl
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OK/IK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenuns

THIBI OLIEHOYHBIX
MeponpUATHH

Macchl (00bEMa, KoTM4ecTBa
BEIIIECTBA) MTPOAYKTOB PEAKIIHH,
€CIIM OJIHO U3 BELICCTB UMEET
PUMECH

2.2

DNEeKTPOTUTHYECKAs
JUCCOIMAIINS U MOHHBIN
obMmen

CocTaBisTh ypaBHEHUS
XUMUYECKUX PEaKIHH
MOHHOTO OOMEHa C
ydacTHeM
HEOPraHNYECKUX BEIIECTB

1. 3agaHust Ha COCTaBJICHUE
MOJICKYJIIPHBIX ¥ HOHHBIX
pEaKuurii C y4aCTUEM KHCIIOT,
OCHOBaAHMI U COJICH,
YCTaHOBJICHUE H3MEHEHHUS
KHUCJIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Turibst
XMUMHYECKUX peakiui”

Paznen 3. Ctpoenue u
cBOliCcTBa
HEOpraHu4ecKux
BellecTB

HccaenoBatb cTpoeHue
CBOMCTBA
HEOPraHUYeCcKHX
BellecTB

KontpoabsHasi padora
«CBOiiCTBa HEOPTAHHYECKUX
BelecTB»

3.1

OK 01

Knaccudukanms,
HOMECHKJIATypa u
CTpOCHUE
HEOPraHHUYCCKUX
BEIIECTB

Knaccudumnuposats
HEOpraHu4ecKue
BEIIIECTBA B COOTBETCTBHU
C UX CTPOCHUEM

1. Tect «Homenknarypa u
Ha3BaHHME HEOPTaHUUECKUX
BELIECTB HCXO/IS U3 UX
XUMHYECKON (HOPMYIIbI UITH
COCTaBJICHUE XUMHYECKOMN
bopMyIbl UCXO/IS U3 HAa3BaHUS
BEIIIECTBA MO MEXKIYHAPOIHON
WJIM TPUBHAIBHOMN
HOMEHKJIATYpe».

2. 3ajauu Ha pacyeT MacCOBOM
J10JTH (MacChl) XHMHYECKOTO
aeMeHTa (COCTMHECHHMSI) B
MOJIeKyIe (CMecH).

3. [IpakTuueckue 3a1aHus Mo
KJIacCU(PHUKAIINN, HOMEHKIIAType U
XUMHYECKUM (popmymnam
HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3aAaHus Ha
oTpeeNieHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJa XUMHUYECKON
CBSI3M U TUIA KPUCTAJUTUYECKOM
pelIeTKH

3.2

OK 01
OK 02

Duznko-xuMHUECKUE
CBOICTBa

YcranaBnuBarh
3aBUCHUMOCTh (PU3HUKO-

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB OKCH/IOB,
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yuenust .
MeponpusTHI
HEOPraHMYeCKUX XUMUYECKUX CBOMCTB KHCJIOT, OCHOBaHUH, aM(POTEPHBIX
BEILIECTB HEOPraHMYECKUX BELIECTB [TUIPOKCUIIOB U COJIEW».
OT CTPOCHUSI aTOMOB U 2. 3agaHusi Ha COCTaBJICHUE
MOJIEKYJI, @ TAK)KE TUIIA  |yPAaBHEHUN XMMHYECKUX PEAKLIUN
KPUCTAJUIMYECKON C y4acCTHEM IMPOCTHIX U CIIOKHBIX
peleTku HEOPraHUYECKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJNIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBaHUH M aM(pOTEPHBIX
TUIPOKCHUIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOJTyYEHHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOpeTUYeCKHe 3a1aHNs Ha
CBOWCTBA M MOJTYYECHHUE
HEOPraHUYECKHUX BEIIECTB
3.3 | OK 01 Wnentuduxanms HccnenoBath 1. IIpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 HEOpPraHUYECKUX KaueCTBEHHBIEC PEAKIIUH 3aJaHUsA II0 COCTABJIEHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEIIECTB |XMMHUYECKUX PEAKIUNA C yHaCTUEM
HEOPraHU4YECKHUX BEIECTB,
UCIIOJIb3YEMBIX JJI UX
UICHTU(UKAITIH.
2.JIaboparopnas pabdoTa:
“Unentuduxanus
HEOPraHUYECKUX BEIECTB”

4 Pasznea 4. Crpoenne u |HcciaenoBarhb crpoenne u|KonTpoasHas padora
CBOliCTBa cBoiicTBa oprannyeckux |«CTpoeHHe U CBOICTBA
OPraHMYecKux BeLeCTB OPraHM4YeCKHUX BelecTB»
BelIeCTB

4.1 | OK 01 Knaccudukanus, KnaccudumnupoBaTh 1. 3agaHust Ha cCOCTaBJIECHUE
CTPOEHHE U OPraHWYECKUE BEIIECTBA B |HA3BAaHUN OPTraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COCMHEHUH N0 TPUBUAIILHON WIIH

OpraHU4Y€CKUX BCUICCTB

CTpOEHHEM

MEXIyHapOAHOU
CUCTEMAaTHYECKON HOMEHKJIIATypE.
2. 3ajaHus Ha COCTaBJICHHE
MIOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (popmyt
OpraHMYECKUX BEILECTB
OT/ZIEIbHBIX KJIACCOB.

3. 3ajauu Ha onpeaeneHue
npocTeiiel GopmMyIbl
OpraHUYECKON MOJIEKYJIbI, UCXOS
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yuenust .
MeponpusTHI
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK01 |CgoiicTBa OpraHMYecKHX | Y CTAHABIMBATD 1. 3anaHus Ha cocTaBJeHHE
OK 02 |coenuHeHMi 3aBUCUMOCTb (PU3HUKO- YpaBHEHUH XUMHUYECKUX peaKuit
OK 04 XUMHUYECKNX CBOMCTB C y4aCTHUEM OPTraHUYECKHUX
OPraHWYEeCKUX BEIIECTB OT |BEIIECTB HA OCHOBAHUHU UX
CTPOEHUS MOJIEKY COCTaBa U CTPOECHMUSL.
2. 3agaHusg Ha COCTaBJIEHUE
YpPaBHEHUN XMMHUUYECKUX PEAKIIHIA,
WJUTFOCTPUPYIOITUX XUMUYECKHE
CBOICTBA C Y4ETOM MEXaHHU3MOB
MPOTEKAHUS JaHHBIX PEaKuil U
TEHETUYECKOM CBA3U
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacyeTtHnle 3a1a4u 110
YpaBHEHUSAM peaKkiuil C yaacTueM
OpraHUYECKUX BEILECTB.
4. JTaboparopnas pabota
“IIpeBpailieHUs1 OPraHUYECKUX
BEIIIECTB MPU HarpeBaHuu"
4.3 | OK01 Nnentuduxarus Uccnenosath 1.ITpakTKO-OpHUEHTUPOBAHHbBIEC
OK 02 |opraHuyYecKuX BEIIECTB, [KAYECTBEHHBIE PEAKIIUU  |33/IaHUA [0 COCTABJICHUIO
OK 04 |ux 3HaueHue u OpraHUYeCcKUX XUMHUYECKUX PEAKIUI C y4aCTUEM
MIPUMEHEHHE B OBITOBOM |COEAMHEHUN OTJCNIBbHBIX  |OpraHMYECKUX BEIIeCTB, B T.U.
Y IPOU3BOJICTBEHHOU KJIaCCOB UCIIOJIB3YEMBIX JUTSl KX
NeSITEeNIbHOCTH YeJIOBEKa uaeHTU(GUKAIK B OBITY U
MPOMBIIIIEHHOCTH.
2.JIaGopaTopHas pabora:
“Unentuduxanusi OpraHu4ecKux
COEAMHEHUH OTJIEIbHBIX KJIACCOB”
5 Pazpeu S. Xapakrepu3oBaTtb
Kunernueckne u BJIMSIHUE PA3JTUYHBIX
TepMoOAHMHAMHUYEeCKHE |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecCHE U CKOPOCTh
NPOTEeKAHUA XHMHUYECKHMX peakuuid
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Tunbl 0O1EHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema |  PesyabTar 00yuenust .
MeponpusTHI
XHMHUYECKHX pPeaKkumid
5 | OKO01 CKOpOCTh XMMHUYECKUX |XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XUMHUYECKOE |BIMSHUE KOHLEHTPALUU |TEOPETUUYECKUE 3aJaHMsI Ha
paBHOBeCHE pearupyouux BeecTB U |aHaIu3 GaKkTOpOB, BIUSIOIIUX HA
TEMIIEPATYPbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKOH
XUMHYECKUX PEAKINI peakuuu. [TpakTuko-
XapaxkTepu3oBaTh OPHUEHTHPOBAHHBIE 33JIaHUS HA
BIIMSIHUE U3MEHEHUS npuMeHeHue npuHiuna Jle-
KOHIIeHTpauuu Bemects, |lllarense s HaxoxaeHuUs
peaxkiuuu cpesl u HaIpaBJICHUs CMEIIECHUS
TEMIIepaTyphl Ha PaBHOBECHS] XUMHYECKOU PEaKITNHI
CMEIIeHUE XUMHUYECKOTO | aHaiIu3 (akTOPOB, BIMSIOMINX
paBHOBECHS Ha CMEIlleHHEe XUMUYECKOTO
paBHOBECHS

6 HccnenoBaTh HCTHHHBIE

Pa3znen 6. PacTBopbl PacTBOPHI € 3aJAHHBIMU
XapaKTepPUCTHKAMH
6.1 | OK 01 [Tonsitue o pactBopax  (Paznuyarh UCTUHHBIE 1. 3amaun Ha MPUTOTOBIICHHE
OK 02 pacTBOPBI pPacTBOPOB.
2. IIpakTUKO-OpPUEHTUPOBAHHBIC
pacyeTHbIC 3aJaHHS Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBOM U
IIPOU3BOJCTBEHHOM AESITEIBHOCTH
YyeJloBeKa
6.2 | OKO01 |HccnenoBanue cBoiictB |HcciaenoBath Ghusuko- JlaGoparopnas padota
OK 04 |pactBOpOB XUMHUUYECKHE CBOMCTBA “IIpuroToBieHHE pacTBOPOB”
HCTUHHBIX pacCTBOPOB

Il | IpodeccuonaibLHO-OpHEHTHPOBAHHOE CO/Iep:KaHMe (Colep:KaHNe MPUKJIATHOTO MOTYJIs1)

7 Pazpgen 7. OuenuBath nocjaeacTBHs |3amuTa Keiica (¢ yuerom Oyayuiei
Xumus B ObITY U OBITOBOI H npogeccuoHaTbHOU
NPOM3BOJACTBEHHOI |MPOM3BOACTBEHHOM JAeSITeIbHOCTH)

AeSITeIbHOCTH AeSITeIbHOCTH YeJI0BeKa

YeJ10BeKa ¢ MO3HIHIT
IKOJIOTHYECKOH
Oe3onmacHoCTH

OK 01
OK 02
OK 04

Xumus B ObITY U
MIPOU3BOICTBEHHOM
JeATeNbHOCTH

OueHuBarh MOCIEACTBUL
OBITOBOU U
MIPOU3BOICTBEHHON

Ketic (c yuerom Oymymeit
npodeccHoHaNbHOM eI TEILHOCTH)
Bo3MoxkHBIE TEMBI KEHCOB:
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OK/IK | Moayas/Pa3znen/Tema | PesyabTar 00yuenus

THIBI OLIEHOYHBIX
MeponpUATHH

OK 07 JeJI0BeKa

IeITeIbHOCTH YEJIOBEKA C
O3ULIUHA DKOJIOTUYECKOU
0e30I1aCHOCTH

1. [loTennenue xumara u
BBICBOOOKICHHE T'a30BbIX THPATOB
CO JTHa OKeaHa.

2. Bynymme mMatepuainsl JUIst aBua-,
MAaIIMHO- ¥ PUOOPOCTPOCHUS.

3. HoBble MaTepuanbl s
COJIHEUHBbIX OaTapei.
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