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3apecucmpuposanuvim Muniocmom Poccuu om 25.07.2022 2. Ne 69375)
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Havanpank YMY Xoxinosa E.E., kK.T.H., TO1IeHT

I[TPOTPAMMA IIEPEYTBEPX/IEHA:



1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBbBI
OBIIEOBPA3OBATEJILHOM JUCHOUIIJIAHBI «XUMMS»

1.1. MecTO0 IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mNpPo(ecCHOHAIbHOM
o0pa3oBaTeJbHOM MPOrPaMMBblI

OO61eo0pazoBaTenbHas AUCHUIUIMHA « XUMUSD» U3y4aeTcs Ha 0a30BOM ypOBHE B
oO1reoOpa3oBaTeIbHOM IIMKJIE Y4YeOHOro TIUIaHa OCHOBHOM MpodeccuoHaNbHON
00pa3oBaTeIbHON  IporpaMMbl  crenpanpHocTH:  54.02.01  JU3AHWH  (I1O
OTPACJIAM).

TpynoeMKOCTh IUCIUIUIMHBI « XUMUsS» Ha 0a30BOM YPOBHE COCTaBIIsIeT 72 yaca.

Jucuurnnraa nzydaercs B 1 u 2 cemecrtpax.

Bup yueOHoI padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl IHCHHUILIIMHBI 72
1 cemecTp 36
TEOPETHIECKOE 00yUeHUE 18
MPaKTUYECKUE 3aHATHUS 18
2 cemecTp 36
MPAKTUYECKUE 3aHATHUS 34
IIpoMexyTOUHAN aTTECTAIMA (3aUEST C OI[CHKOM) 2

1.2. eau v muIaHUPyeMble Pe3yJabTaThl 0CBOEHUS JUCHUIIINHBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

DOpMUPOBAHUE Yy CTYJECHTOB IIPEACTABICHUS O XUMHYECKOW COCTABJISAIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPa KaK OCHOBBI MPUHATHUS PEIICHUN B KU3HEHHBIX
Y MPOM3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOTO TTOBEICHUS B IPUPOAHOM CpeETE.

3agayu JUCUUILIMHBI:

1) cdopmupoBaTh IMOHMMaHHE 3aKOHOMEPHOCTEH IIPOTEKAHHS XHUMHUYSCKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEJIOCTHOM HAYYHOW KapTHHBI MHUpA,
B3aMMOCBSI3U U B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTH yYMEHHS COCTaBISATH (OPMYJIbl HEOPTaHMYECKUX W OPTaHMYECKHX
BEIIIECTB, YPABHEHUSI XUMHUYECKUX PEaKIINM, OOBIACHATh UX CMBICI, HHTEPIPETUPOBATH
pe3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,




3) chopmupoBaTh TPEACTABICHHUS O IMPOBEACHUH IMPOCTCUIITNX XUMHUYECCKUX
HKCIIEPUMEHTAJIbHBIX ~ UCCJENOBaHUM €  COOJIOJIEHMEM TpaBuil  0€30MacHOro
oOpallleHus C BEIIeCTBaMH U JIabOpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTb YMEHHS HCIOJIb30BaTh MH(OpPMAIUI0O XMMHUYECKOIO XapakTepa W3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIIEICTBHS CBOCH NEATETLHOCTH U
XUMHUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOILIECCOB;

6) chopmMupoBaTh MOHUMAHHWE 3HAYUMOCTH JTOCTHIKCHUN XWUMHYECKOW HAYKH U
TEXHOJIOTUM JJIs1 pa3BUTHUS COIIMAIBHON 1 TPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyembie pe3yJbTAThl OCBOCHHs 001Ie00pa3oBaTeJbHONH AUCHMILIMHBI B cooTBeTcTBHU ¢ PI'OC CIIO u

Ha ocHoBe PI'OC COO

Koa n Il1annpyemble pe3yabTaThbl 0CBOCHHUS TUCIUILINHBI
HAaNMMEHOBAaHHU
e
(popmupyembI OO0mue JlncuunInHapHbIe
X
KOMIIeTeHIIUI
OK 01. B yacTu Tpy10BOr0 BOCIUTAHMS - BJaJCTh CHCTEMOM XHMHYECKHUX 3HAHUH, KOTOpas
Bribupats - TOTOBHOCTh K TPYIy, OCO3HAaHHME IIEHHOCTHU | BKJIIFOYACT: OCHOBOIIOJATAIONINE IMOHATHS (XUMHUYECKUI
CIIOCOOBI MacTepCTBa, TPYA0II00HUE; 9JICMEHT, aToM, 3JICKTPOHHas 000JIoYKa aroma, s-, p-, d-
perieHus 3aad | - TOTOBHOCTh K  AKTHMBHOM  JICSITCIIBHOCTH | DJICKTPOHHBIC OpOWTANM  aTOMOB, HOH, MOJEKYJIa,
npodeccruoHan | TEXHOJOTHIECKOM u COIMAJILHON | BAJICHTHOCTb, 3IEKTPOOTPHUIIATEIEHOCTD, CTEIICHb
BHOM HaIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, | OKUCICHUS, XUMHUYECKas CBsI3b, MOJIb, MOJISIpHAsl Macca,
NEATETLHOCTH | IUIAHUPOBATh W CaAMOCTOSATENIBHO  BBIMOJIHATH | MOJISIPHBIN 00BeEM, YTIIEPOTHBIN CKEJICT,
MPUMEHUTENBH | TAKYIO JACATEIHHOCTD; byHKIMOHATBHAS ~ TPYIIa,  paauKaid,  HU30Mepus,
0 K pa3JIMYHBIM | - HUHTEpEC K Pa3sINIHBIM chepam | H30MEpHI, TOMOJIOTHUECKHI psn, TOMOJIOTH,
KOHTEKCTaM npodeCcCHOHAILHON JeATeIBHOCTH, YIJICEBOJIOPOABI,  KHCIOPOA- H  a30TCOACpPIKAIIHE
OBjajieHHe  YHMBEPCAJbLHBIMH  Y4YeOHBIMM | COCIMHCHHS, OWOJIOTMYECKH  aKTUBHBIC  BEIIECTBA
MO3HABATEIbHBIMHU IEHCTBUAMMU: (yrineBoawl, JKHpBI, O€JIKH), MOHOMEp, TMOJUMeED,

a) 0a30BbIe JJOrHYeCcKHUe AeHCTBUS.

- CaMOCTOSITEIILHO dbopmynrpoBath u
aKTyaJM3upoBaTh MPOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIIMBAaTh CYIIECTBCHHBIH IPU3HAK WIIH
OCHOBAaHMS JUIsl CPaBHEHUsS, KIACCH(PUKAINH U
000011ICHHS,

CTPYKTYPHOE 3B€HO, BEHICOKOMOJIEKYJISIPHBIC COSAMHEHUS,
KpUCTAJUTMUECKas PeIIeTKa, TUIbl XUMUYECKUX PEaKIuil
(OKHCIUTENTEHO-BOCCTAHOBHUTEIILHEIE, IK30-U
SHJOTEPMHUYECKUE, PEAKIIMU HOHHOTO 0OMEHa), pacTBOp,
DJICKTPOJUTHI,  HEJJCKTPOJIUTHI,  DJICKTPOIUTHYCCKAs
JUCCOLIMAIUS, OKUCIIUTEIh, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYCCKON  peakluu, XUMHUYCCKOE PaBHOBECHE),




- ONpeNeNATh WeTu JACSITEIBHOCTH,
napameTpbl U KPUTEPHUH UX JOCTHIKEHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTHBOpPEUHUS B
paccMaTpUBaeMBbIX SIBICHUSX;

- BHOCHTb KOPPEKTHUBBI B  JEATEIbHOCTD,
OIICHUBAaTh COOTBETCTBUE pE3YyJbTATOB ILIEJISM,
OIICHUBATh PUCKHU IMOCIEACTBUM IESITEIHHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUN
KU3HEHHBIX MPoOIeM

0) 0a30BbIe MCCJIeN0BaTEIbCKHE T1eHCTBHUSA:

- BJIaJICTh HaBBIKAMH Yy4EOHO-HCCIICIOBATEIHCKOM
u MIPOCKTHOU JeSATCIIbHOCTH, HaBBIKAMH
paspeliieHus mpooeM;

- BBISABIATh TPUYMHHO-CJICACTBEHHBIC CBS3U W
aKTyaJIM3UPOBaTh 3a/1a4y, BBIJIBUTaTh TUIIOTE3Y €€
pelnieHus, HaXOJ/IUTh apTyMEHTBI TSI
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh
napaMeTpbl ¥ KpUTESPUHU PEIICHUS;

- aHAJU3HMPOBATh IOJYYCHHBIC B XOJE PEIICHUS
3a71a4M pe3yJbTaThl, KPUTHYECKU OIEHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MCHECHHUE B
HOBBIX YCIIOBHSIX;

- YMETh TIEPEHOCHUTH 3HAHUS B MO3HABATEIBHYIO H
PAKTUICCKYIO 00JIaCTH KU3HEIEATCILHOCTH,

- yMETh HWHTETPUPOBATH 3HAHHWS W3 Pa3HBIX
peAMETHBIX 00JacTel;

- BBIIBUTATh  HOBBIC  HJCH,
OPUTHHAJIBHBIC ITOJIX0/IBI U PEIICHUS;
- CIIOCOOHOCTH UX MCIOJIH30BAHUS B

3a1aBaTb

npejiarath

TEOPHUH M 3aKOHbI (TEOpUS XHMHYECKOTO CTPOEHUS
oprannueckux BemectB A.M. Dbyrnepoa, Teopus
ANEKTPOJIUTUYECKON  JUCCOUMALNM, MEPUOIUYECKUN
3akoH JI.MI. MeHnneneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH,  CHUMBOJIMYECKUN  SI3BIK  XUMUHU,
(bakToJOrMYeCcKue CBEJCHHS O CBOWCTBAaX, COCTaBe,
MOJIy4YeHUH M O€30MaCHOM HCIOJIb30BAHUU BaKHEUIIIHUX
HEOPTraHWYECKUX W OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

- yMEThb BBIBJATH XapaKTEpHbIE IPU3HAKU U
B3aUMOCBSI3b ~ HW3YYCHHBIX  [OHSATUWA,  IPUMEHSTH
COOTBETCTBYIOIIME MOHATUSA IIPU ONKMCAHUU CTPOCHUS U
CBOMCTB HEOPTaHMYECKUX U OPTaHUYECKUX BEIIECTB U UX
MPEBPAIICHUN; BBISIBIAATH B3aMMOCBS3b XUMHYECKUX
3HAHUM C TIOHATUSMU U IPEACTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;

- YMEThb WCIIOJb30BaTh HAMMEHOBAHUS XUMHUUYECKHUX

COCIMHCHUN MEXIYHAPOJIHOTO COI03a TEOPETUYECKON U
NPUKIIAJHOM XWUMHUM W TPUBHAJIbHBIE  HA3BaHUS
BOXHECHINIMX BEIIECTB (ITWIICH, AalleTWIICH, TJHUIECPHUH,

dbenon, dopManbaerua, YKCyCHas KHCIIOTa, TJIUIMH,
YrapHbId Ta3, YIJIEKUCHBIA Ta3, AaMMHAaK, TalleHas
U3BECTh, HETAILICHAs] U3BECTh, MUTHEBAS COAAa U JAPYTHX),
COCTaBJIATh (POPMYJIbI HEOPTAHUUECKUX U OPTaHUYECKUX
BEIIIECTB, YPABHECHUS XUMUUYECKUX DPEaKIMil, OOBSICHATH
WX CMBIC]; TOJATBEPXKJIATh XapaKTEPHbIE XUMHUECKHE
CBONCTBA BEILIECTB COOTBETCTBYIOIIUMU
AKCIEPUMEHTAMHU U 3alUCAMHU YPAaBHEHUN XHUMHUYECKHX
pPEaKLHnil;




ITI03HABATEJIbHOW U COLMAJIBHON MPAKTUKE

- YMETh YCTaHaBJIMBAaThb HPHHAMIEKHOCTb H3YUYECHHBIX
HEOPraHWYEeCKUX M  OpPraHMYEeCKUX  BEIIECTB K
ONpEe/ENeHHBIM KJaccaM M TIpynmaM COEIMHEHUH,
XapaKTepU30BaTh WX COCTAB W BaKHEWIINE CBOMCTBA;
ONIpPENEIATh BUABl XMUMHMUYECKUX CBsI3eH (KOBaJEHTHas,
VOHHa, MeTaJUIMYeCcKas, BOJIOPOJIHAs), THUIIbI
KPUCTAITMYECKUX pELIETOK BELIECTB;
KJIAaCCU(PULIMPOBATh XUMUYECKUE PEAKIINH;

- copMUpOBaTh NPEACTABICHUS: O XUMUYECKOH
COCTABJISIIOLIEN €CTECTBEHHOHAYYHOW KApTUHBI MHpA,
pOJIM XUMUU B TIO3HAHUW SBJICHHM NPUPONBI, B
(GOpMHUPOBAHUM MBIIUICHUS U KyJIbTYpPbhl JIMYHOCTH, €€
(YHKIHMOHAJIBHOM TPAMOTHOCTH, HEOOXOAUMOUN st
pEelIeHUs] NPAKTUYECKUX 33Jad U AKOJOTHYECKHU
O00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3J0POBbIO H
MIPUPOJTHOM CpEJE;

- YMETh NMPOBOJUTH PacueThl IO XUMUYECKUM (popMyrnam
Y YPaBHEHUSAM XUMHUYECKUX PEAKLMI C UCIIOJIb30BAaHUEM
(bu3NYeCKUX BEIMYUH, XapaKTEPU3YIOIIMX BEUIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0bema
(HOpMaJlbHBbIE YCIJIOBHUS) Ta30B, KOJUYECTBAa BEUIECTBA,
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS IS
OPUHATUS  PEIIeHHd B  KOHKPETHBIX  JKU3HEHHBIX
CUTyallMsIX, CBSA3aHHBIX C  BEIIECTBAMHM U  HUX
PUMEHEHUEM

OK 02.
HUcnoas3oBaTh
COBPEMEHHBIE

B 00.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:
- c(hOpMHUPOBAHHOCTH MHUPOBO33pEHUS,

COOTBETCTBYIOILIETO  COBPEMEHHOMY

YPOBHIO

- yMETh IUIAHUPOBATh XWUMHYECKUUA DKCHEPUMEHT
(mpeBpalleHusl OPraHMYeCKUX BEUIECTB MPU HArpeBaHUH,
MOJYYEHHE OTUJIEHA W U3YYEHHE €ro CBOMCTB,




cpencTBa
TIOMCKa,
aHaiu3a u
UHTEpHpeTalu
1 nHpopManu
u
uH(popMaIoH
HBIC
TEXHOJIOTHH
TUTSI
BBITIOJTHCHHUS
3a1aq
npodeccruonan
193 (0)7
JeSATEILHOCTH

pa3BUTHS HAyKHM © OOIIECTBEHHOW TIPAKTHKH,
OCHOBAHHOTO Ha uanore KyJIbTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHMIO CBOETO MeECTa B
HOJIMKYJIBTYPHOM MUPE;

- COBEpUICHCTBOBAHUE SI3IKOBOM M YUTATENBCKOU
KYJIbTYpbl KaK CPEACTBAa B3aMMOJCUCTBUS MEXKIY
JIO/IbMU Y TTO3HAHUS MUPA;

- OCO3HaHUE LEHHOCTH HAYYHOM JEATEIbHOCTH,

TOTOBHOCTh  OCYHIECTBJISTH  IMPOEKTHYIO U
HICCIIEIOBATEIBCKYIO JEeSITENbHOCTD
WHJUBUIyaJIbHO U B TPYIIIE;

OBiaseHue  YHMBEpPCAJbHBIMM  y4eOHBIMH

MO03HABATEJbHbIMH 1eCTBUSIMU:

B) padora ¢ nnopmanuei:

- BJIaJICTh HaBbIKAMU MOJyuyeHUs HH(OpMALUU U3
UCTOYHHUKOB pPa3HBIX THIIOB, CaMOCTOSITEIBHO
OCYULIECTBJIATh TIOUCK, aHAJIN3, CUCTEMATU3ALUI0 U
UHTEpIIpEeTalni0 MHPOPMAMU Pa3IMYHbIX BHUIOB
1 GOpM MpeCTaBICHHUS;

- co3/laBaThb TEKCTbl B pa3jMuYHbIX (opMaTax cC
y4e€TOM Ha3HaueHUs HMHQPOpMALMM U LEJIEeBOU
ayIuTOpUM, BBIOMpas ONTUMAIbHYIO  (opmy
MIPEICTABICHUS U BU3yaIU3aLlUU;

- OLICHMBATh JIOCTOBEPHOCTH, JIETUTUMHOCTD
uH(popMaIMi, €€ COOTBETCTBUE MPABOBBIM H
MOPAJIbHO-3TUYECKUM HOpMaM;

- HUCIIOJIb30BaTh CPEJICTBA MH(OPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOTMM B pELICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX u

KAaUeCTBEHHbIC PpEAKIIUM Ha aJIbJAETUJbI, Kpaxmall,
VKCYCHYIO  KHUCJOTY; JIeHartypanuss O€laKoB  Mpu
HarpeBaHWM, I[BETHbIE pEAKIUU OEIKOB; COCTaBISATH
peaklMy HOHHOTO OOMEHa, OMpPENeNsATh CPely BOJIHBIX

pacTBOpPOB, KadyeCTBEHHBbIE peaKIUU Ha Cyibdar-,
KapOoOHaT- W XJIOPUJ-AaHUOHBI, HAa KAaTUOH aMMOHWUS;
pemarh  SKCHEpUMEHTAbHbIE  3aJaud 10  TeMaM

"Metayuiel" u  "Hemeramibl") B COOTBETCTBUM C
npaBUIaMU TEXHUKH O€30MaCHOCTU NpH OOpaIllEHUU C
BEIIECTBAMH U JAOOpPaTOpHbIM  OOOpPYAOBaHHUEM;
NPEACTABIATh PE3yJbTaThl XUMHUYECKOTO 3KCIIEPUMEHTA
B (hopMe 3anucu YpaBHEHUN COOTBETCTBYIOIIUX PEaAKIUN
1 (OpMyYIMPOBATH BHIBOJbI HA OCHOBE 3THX PE3YJIbTATOB;
- YMETh AaHAJIU3UPOBATh XUMHUYECKYIO HH(POpPMALHIO,
MOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCCOBOM
uHdopmaiuu, cetb IHTepHET u ApyTue);

- BIAJETh OCHOBHBIMM METOJAaMH HAy4YHOTO MO3HAHUS
BEIIECTB M XHMHUUYCCKUX sBJICHUU (HaAOMIOACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE);

- YMETh MPOBOJIUTH PACUETHI IO XUMUYECKUM (hOopMyiam
Y YPaBHEHUSAM XMMHUYECKUX PEAKIUNA C UCIOIb30BAHUEM
(bu3MUEeCKUX BEIUYMH, XAPAKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa
(HOpMasbHBIE YCJIOBHSI) Ta30B, KOJMYECTBA BEILECTBA;
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS IS

IIPHUHATHUSA pemeHHﬁ B KOHKPCTHBIX KHU3HCHHBIX
CuTyanmsx, CBJ3aHHBIX Cc BEICCTBaAMM 151 nux
IMPUMCHCHHUCM




OpTraHU3allMOHHBIX  3aJad C  COOJIFOJICHUEM
TpeOOBaHUM HPrOHOMUKH, TEXHUKU 0€30MacHOCTH,
TUTHEHBI, PECypcocOepexeHusi, TMpPaBOBbIX U
ATUYECKUX  HOPM, HOpPM  HHGPOPMAIIMOHHON
0€e30I1acHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManu, nHGOPMAIIMOHHON 0€301MacHOCTH
JUYHOCTH;

OK 04.
DddekTuBHO
B3aHMMOJICHCTBO
BaTh U
paboTtaTh B
KOJUICKTUBE U
KOMaH/IC

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEICIICHUIO;
-OBJIAJICHUE HaBbIKAMHU y4eOHO-
HCCJIEIOBATENIbCKOM, MPOEKTHOM W COLMAJIbHOU
NEATENbHOCTH;

OBJaanenne YHHBEpPCATbHBIMH
KOMMYHMKATUBHBIMHU J€iCTBUAMMN:

0) coBMecTHas 1esITeJIbHOCTD.

- TOHMMaTh U UCIOJb30BaTh MPEUMYIIECTBA
KOMAaHJITHOM ¥ MHAUBUAYaJIbHOU paboOTHI;

- NPUHHUMATh UEIU COBMECTHOW JEATEIIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH IEUCTBUS IO
€€ IOCTH)KCHUIO: COCTaBJIATh IIJIaH JICHCTBUM,
pacrpenensiTb pojiu C y4eTOM MHEHUN YYACTHUKOB
00CYyXKIaTh pe3yJabTaThl COBMECTHOM pabOTHI;

- KOODAWHHUPOBATH U BBINOJHITH padOTy B
YCIOBUSIX peaIbHOTO, BUPTYaJILHOTO u
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYWIECTBJISITb TO3UTUBHOE CTPATETHUYECKOE
MOBEJICHUE B PA3IMYHBIX CHUTYAIUsX, MPOSIBISATH

- YMeTh IUJJaHUPOBaTh XUMHUYECKHH SKCHEPUMEHT
(mpeBpallleHus1 OPraHu4YeCKUX BEIIECTB IPU HAIPEBAHUM,
NOJIy4deHUE OTWUJIEHA W  U3Y4YEHHE €ro  CBOMCTB,
KAUECTBEHHbIC pEaKIMM Ha aJbJEeTHJbl, Kpaxmail,
VKCYCHYIO  KHUCJOTy; JIeHartypamuss OeiIKkoB  Mpu
HarpeBaHWM, I[BETHbIE pPEAKUUU OEJIKOB; COCTaBIAThH
peaklMd MOHHOTO OOMEHa, OMpPENEeNsATh CPeay BOIHBIX

pacTBOPOB, KauyeCTBEHHBbIE peakUu Ha cyiabdar-,
KapOOHAaT- W XJIOPUJ-aHUOHBI, HAa KATHOH aMMOHMUS;
pemaTh  OKCHEPUMEHTAJIBHBIE  3aJadyd [0  TEMaMm

"Metaiutel" u  "Hemertamnbl") B COOTBETCTBUH C
MpaBWJIaMH TEXHHKH O€30MacHOCTH TP OOpaIieHuu ¢
BEIIECTBAMH U JaOOpaTOpHBIM  OOOpPYJAOBaHHUEM;
MPEACTABIATh PE3yJbTaThl XUMHUYECKOTO IKCIIEPUMEHTA
B (hopMe 3aICH YPaBHEHUN COOTBETCTBYIOIINX PEaKIUi
1 (hOpMYIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB.




TBOPYECTBO U BOOOpaXeHUE, OBITh HHUITNATHBHBIM
OBJajieHUe YHHBEPCAJbLHBIMH PeryJisiTUBHbIMH
JAeUCTBUAMM:

I') IPUHATHE Ce0s1 M APYTUX JIIOAei:

- IPUHUMATHh MOTHUBHI M apTyMEHTBI JPYTUX JIFOICH
IIPH aHAJIM3€ PE3YIbTaTOB JICITCIBHOCTH;

- MMPU3HABaTh CBOE IPaBO M MPABO JIPYTUX JIHOJICH
Ha OIINOKHU;

- pa3BUBATh CIIOCOOHOCTH TIOHUMATh MHP C
MO3UIIAH JPYTOTO YEJIOBEKA;

OK 07.
ConencTBoBaTh
COXPaHECHUIO
OKpYyXaromen
cpesl,
pecypcocbepe
YKEHUIO,
MPUMEHSITh
3HaHUs 00
M3MEHEHUH
KJIMMarta,
PUHITUTIBI
OEepEKIIMBOTO
MIPOU3BO/ICTBA,
b pexTuBHO
JIEUCTBOBATH B
Ype3BbIYaNHbIX
CUTYaIUSIX

B o0J1acTH 3K0I0rM4e€CKOr0 BOCIUTAHUS:

- ¢(OpPMUPOBAHHOCTh SKOJOTMYECKON KYJIbTYPHI,
MMOHMMAHHE BIIMSHUS COLUUAIBHO-D)KOHOMUYECKUX
IPOLIECCOB ~ HA  COCTOSIHWE  IPUPOJHOU U
COLIMAIIBHOM  Cpelbl, OCO3HAHHE TIJI00aTBHOIO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

- IUIAHUPOBAHUE M OCYILIECTBICHUE NICMCTBUU B
OKpYXamlUIel Cpele Ha OCHOBE 3HaHWS Leleu
YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEINPUITUE JEUCTBUM, NPUHOCAIINX
BpE/l OKPYKAIOLIEH Cpee;

- YMEHHE TMPOTHO3UPOBATH HEOIArONMPUSITHBIC
AKOJIOTMYECKUE TOCJIEACTBUS MPEANPUHUMAEMbBIX
JNEUCTBUM, IPEAOTBPAILATh UX;

- pacimpeHue OTIBITa
AKOJIOTMYECKOM HAINPaBICHHOCTH;
- OBJIa/ICHHE HaBbIKaMU y4eOHO-
MCCIIEN0BATEIICKOMN, TPOCKTHOU U COLIMAIIbHOM

ACATCIBHOCTHU

- chopMUpOBaTh TMPEACTABICHUS: O XUMUYECKON
COCTaBJISIONIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHPA,
poOJIM XMMUW B TIO3HAHWU SBJICHUM TIPUPOJBI, B
(GbOopMUPOBAHUM MBIIUICHUS U KYJbTYPhl JIMYHOCTH, €€
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISt
pelieHruss TPaKTHYEeCKUX 3a7ady W DKOJOTHYECKU
00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CPENIE;

- yMeTh  coOmrofaTh  MpaBWia  DKOJOTHYECKHU
[[eJIeCO00pa3HOr0 TOBEACHUS B OBITY U TPYJIOBOH
JEATEIIbBHOCTH B IIEJSIX COXPAHEHHSI CBOErO 3J0POBbS U
OKPYXKaroUIEH MPUPOLHON CPE/bl; YUUTHIBATH ONIACHOCTH
BO3/ICICTBUSI HAa JKUBBIE OPraHU3MbI OMPEAECICHHBIX
BEILIECTB, IOHUMAasl CMBICJI T[OKa3aTeyiss MpeaesibHON
JOMyCTUMOM KOHIICHTPAIUU
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ACATCIBHOCTH.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM

JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM IUCUMILIUHBI U BUAbI Y4e0HO! padoThI

Bun yuye6Hoii padoThl

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM NPOrPaMMBbI IMCHHUILIMHBI 72
B T.4.

OcHOBHOeE coJep:kaHue 72
BT. 4..

TEOPETHIECKOE 00yUeHUE 18
MPaKTUYECKUE 3aHATHUS 52
IIpome:kyTouHasi aTTecTalM (324€T C OICHKOMN) 2

12




2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

dopMupyemM
HaumeHoBaHu pMHpYy
Oo6bem ble
€ pa3JeyioB U Conep:kanue y4eOHOr0 MATEepHAaJIa U MPAKTHYECKUE 3AHATHS
4acoB KOMIIETEeHII!
TeM
"
1 2 3 4
OcHOBHOE coiep:KaHue 72
Pasznen 1. OcHOBBI CTPOCHUS BellleCTBA 6
Tema 1.1. OcHOBHOe coaepxkaHue 4 OK 01
Crpoenue
ATOMOB Teopernueckoe o0yueHnue 2
XUMU . .
Hecxux CoBpemeHHass MoJeiab CTpoeHUs aTomMa. CHMBOJMYECKUN SA3BIK XUMUUA. XHUMUYECKHUI
MEHTOB U
JICMCHTO AJIEMEHT. DJEKTpOHHas KoHurypauus aroma. Knaccuukanuss XuMHUUECKUX 2JIEMEHTOB
npu
pupoda (s-, p-, d-a;memenTsl). BajeHTHBIC AJIEKTPOHBL. BajleHTHOCTh. DJCKTPOHHAS MPHPOA 2
XUMHYECKOU ., .
CCKO XUMHUUYECKOU CBSI3U. DNEKTPOOTPULIATEIHHOCTh. BUIbI XUMHUECKOM CBSI3U (KOBaJICHTHAS,
CBASH WOHHAas, METaJUINYeCKasi, BOJOPOJIHASI) U CIIOCOOBI €€ 00pa3oBaHus
IIpakTnyeckune 3aHATUSA 2
Pemrenue 3agannii Ha UCIOJIHL30BAHUE XMMHUYECKON CHUMBOJIMKHA M Ha3BaHUI COCIMHECHUHN
M0 HOMEHKJIATYpE MEXIyHApOJHOIO COK3a TEOPETUUYECKOW U MPUKIATHOU XUMHUHU U
TPUBHAIBHBIX HA3BaHMM [JJI1 COCTABJICHUS XUMHUYECKUX (OpMYT JABYXaTOMHBIX
coeMHEeHUN (OKCHUIIOB, CyNb(GUIIOB, THUAPUAOB M T.I.) U JAPYTHX HEOPraHUYECKHUX 2

COETMHEHUHN OTAEILHBIX KJIaCCOB.
[IpakTrueckue 3a/ilaHusi Ha YCTAHOBJICHHE CBA3U MEXYy CTPOEHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB M MEPUOIUYECKUM H3MEHEHHUEM CBOMCTB XHMHMYECKHX JJIEMEHTOB W HX

13




COEMHEHUN B COOTBETCTBUH C MOJIO)KEHUEM [lepnoanueckoi CUCTEMBL.

Tema 1.2. OcHOBHOE coep:KaHue 2 OK 01
Ilepnognuecku OK 02
# 3AKOH 1 IpakTHuyeckue 3aHATHUS 2
Tabmuua J1.1. [Tepuonnueckas cucteMa xumuueckux 31eMeHToB .. MenneneeBa. @usndeckuii
Menneneesa cmbici [lepuonnueckoro 3akona J[.M1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX AJIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CIO0KHBIX BEILIECTB B
COOTBETCTBHHU C MOJIOKEHUEM XUMHUYECKOT0 JieMeHTa B [lepuoandeckoit cucreme.
MupoBo33peHdyeckoe n HayyHoe 3HaueHue llepuonnueckoro 3akona /[.M1. Menneneena.
[Tporuossl JI.1. MenaeneeBa. OTKphITHE HOBBIX XUMHUYECKHX JIEMEHTOB. 2
Pelienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUN HA XapaKTEepU3aLUIO
XUMHUYECKUX JIEMEHTOB «MeTamnyeckue / HeMeTallInuyeCKUe CBOMCTBa,
ANEKTPOOTPULIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBHU C UX 3JIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHHEM B IIEPUOANUECKON CUCTEME XUMUYECKUX 351eMeHTOB J[. 1.
MenneneeBa»
Paznen 2. XuMuueckue peakiuu 10
Tema 2.1. OcHOBHOE coiep:KaHue 4 OK 01
Tunsl
S — Teopernueckoe o0yueHune 2
peaxmi Knaccudukaiiys u THITBI XHMAYECKUX PEAKITUH C y9acTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBneHue ypaBHEHHI pEaKIfii COSTMHEHNS, Pa3JI0KEHNs, 3aMeIIeHUsI, 0OMEHa, B
T.4. pEaKIUd TOPEHUS, OKUCICHUSI-BOCCTAHOBIICHUS. 9

VYpaBHEHUS OKUCICHUSI-BOCCTAHOBICHUS. CTeneHb okucieHust. OKUCIUTENb U
BoccTaHOBUTEb. COCTaBJICHUE U YPAaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkLuil METOJOM 3JIEKTPOHHOTO OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIUU
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B IpUpoAc, MPpOU3BOJACTBCHHBIX ITPOHCCCAX U KU3HCACATCIbHOCTH OPTraHU3MOB

IpakTHuyeckue 3aHATHUS 2
KonuuecTBeHHbIE OTHOIICHUSI B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U
pacyeTbl MO YpaBHEHUSIM XUMHUYECKUX peakiuuid. Moib Kak equHUIla KOJMYeCTBa
BellecTBa. MonsipHas Macca. 3aKOHbI COXPAHEHHSI MacChl U 3HEPTrUU. 3aKOH ABOTajapo. 9
Mousipublii 00beM Ta30B. OTHOCUTEIbHAS TUIOTHOCThH Ta30B. Pacuersl Mo ypaBHEHUSIM
XUMHUYECKUX PEAKIU ¢ UCTIOIB30BAHUEM MAcCChl, 00beMa (HOpMaJibHBIE YCIIOBHUS) Ta30B,
KOJINYECTBA BEIIECTBA
Tema 2.2. OcHoOBHOE coep:KaHue 4 OK 01
DJIEKTPOJIUTHYE OK 04
Teopernueckoe o0yuyenue 2
cKast
AUCCOLHAINA U | Teopusi 3JIEKTPOJIUTAYECKON aucconuannu. HoHBI. DIEKTPOIUTHI, HEIIEKTPOJIUTHI.
MOHHBINH 00MeH  |Peakuun noHHOro ooMena. CocraBieHue peakiii HOHHOTO0 OOMEHa IyTeM COCTaBJICHUS 2
UX TIOJHBIX M COKpPAIIEHHbIX HOHHBIX YypaBHEHHWH. KHCIOTHO-OCHOBHBIE pEaKIUU.
3agaHus Ha COCTABJICHUE NOHHBIX PEAKIIUI
IIpakTH4eckue 3aHATUSA 2
Knaccuduxkaims XuMudecKkux peakiuil (1o coCTaBy U KOJMYECTBY UCXOIHBIX U
oOpasytomuxcs BeniecTB). [Ipu3Haku XUMHUYECKUX peakIuil. 3aaHus Ha COCTaBJICHHE 2
VIOHHBIX PEaKINN
KonTpoJsbHas
CtpoeHue BelecTBa U XUMUUECKUE PEaKINU 2
padora 1
Pa3znen 3. CTpoeHue U CBOHCTBA HEOPTraHMYECKHUX BellECTB 12
Tema 3.1. OcHOBHOe coaepxkaHmne 4 OK 01
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Knaccuduxanus
, HOMEHKJIaTypa
U CTPOCHHUE
HEOPTaHUYICCKUX
BEIIECTB

Teopernueckoe o0yueHnmne

[Tpenmet Heoprannyeckoit xumun. Kiaccudukaiys HeoOpraHMuecKrux BEIIECTB.
[IpocTeie u ciioxkHbIe BelecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI,
TUAPOKCH]IBI, KUCIIOTHI, COJIH). B3aMMOCBSI3b HEOpraHUYECKUX BELIECTB. ATperaTHbie
cocTostHUs BelecTBa. Kpucrammueckue u aMopgHbie BelecTBa. THIIbI
KPUCTAJUIMYECKUX PEUIETOK (ATOMHasA, MOJIEKYJIIpHAs, HOHHAs, METAJUIMYECKas).
3aBUCUMOCTD (PU3UYECKUX CBOMCTB BELIECTBA OT THUIIA KPUCTAIIIMUYECKON PEIIETKH.
3aBUCUMOCTh XMMHYECKOW aKTUBHOCTH BELIECTB OT BHJ1a XUMUYECKOM CBS3U U THIIA
KPUCTAJUTMYECKON peteTKu. [IpuarHbl MHOrooOpasust BEIECTB

HpaKanecmle 3aHATHUA

HomeHnkiiaTypa HEOpraHM4eCKHUX BELIECTB: Ha3BaHUE BELIECTBA UCXOI U3 UX
XUMHYECKON (POPMYJIbI MM COCTABICHUE XUMUUYECKON POPMYJIIbI UCXOs U3 Ha3BaHUS
BemecTa 1o mexayHapoHoit (MIOITAK) wnu TpuBraabHOM HOMEHKIIATYPE.

Pemenne mpakTuyeckux 3aJaHUil Mo KiaccU(UKAIMM, HOMEHKIATYpe U XUMHYECKUM
dbopMysiaM HEOPraHWYECKUX BEILIECTB PA3IUYHBIX KIACCOB (yrapHbIN ras, yrJIEKHCIIbIHN
ra3, aMMUaK, ramieHasi HW3BECTh, HEraleHas HW3BECTb, NUThEBas cOJa U JAPYTHX):
Ha3bIBATh U COCTABIISTH (POPMYJIBI XUMHUECKUX BEILECTB, ONPEAEIATh NPUHAIIEKHOCTh
K KJ1accy.

HcTouHMKN XUMUYECKOW HH(pOpMaLUK (CpeICTB MacCOBOW MH(OpMALUH, CETh
WurtepHet u npyrue). [lonck nHbopMalyu no Ha3BaHUsAM, UACHTU(DUKATOPAM,
CTPYKTYPHBIM (popMysiam

OK 02

Tema 3.2.
dusuko-

OcHOBHOe coepxkaHmne

Teopernueckoe o0yuenmne

OK 01
OK 02
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XAUMHUYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BEILIECTB

Metamnsl. OO6mue @u3nyeckue U XUMHUYECKHE CBOWCTBA MeTauioB. CrnocoOsl
NOJIy4eHHUsI. 3HAUYEHHWE METAJUIOB M HEMETAUIOB B MPUPOJIE M KU3HEACITEIbHOCTU
YyelioBeKa W opranu3moB. Kopposusi MeTasioB: BHIBI KOPPO3HH, CHOCOOBI 3aIUTHI
METAJJIOB OT KOPPO3UHU

Hemeramnbl. OOmue ¢usnyueckue U XMMHYECKHE CBOWCTBA HEMETAJUIOB. THUIUYHBIC
cBoiictBa HeMeTtaioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIAaTypa COSAMHEHUN
HeMeTauioB. KpyroBopoThl OMOTE€HHBIX AJIEMEHTOB B MPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMUYECKHUX BEIECTB (OKCUIOB,
TUAPOKCUIOB, KUCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEILIECTB, BOAOPOAHBIX COCAMHEHNH, BBICIIIMX OKCUAO0B U THIPOKCHUIOB

HpaKanecmle 3aHATHUA

CocraBneHue ypaBHEHUH XHMHYECKMX PEAKIUH € Y4YaCTHEM IHPOCTBIX M CIIOXKHBIX
HEOPraHUYECKUX BEILECTB: METAJUIOB U HEMETAJUIOB; OKCUJ0B METAJIIOB, HEMETAJUIOB U
aMm(pOTEpHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCJIOT, OCHOBAaHUH U aM{QOTEpHBIX
TUAPOKCUIOB; HEOPTAaHUYECKHUX COJIEN, XapaKTEPU3YIOIINX UX CBOMCTBA.

Pemienne mpakTHKO-OPHUEHTUPOBAHHBIX TEOPETHUUYECKUX 3aJaHUM HAa CBOMCTBA, COCTAB,
NOJIy4eHHe 1 0€30MacCHOE UCII0JIb30BAaHUE BAXKHEHIIINX HEOPraHUYECKUX BELIECTB B OBITY
Y IIPAKTUYECKOM JAEATEIBHOCTH YEJI0BEKA

Tema 3.3.
Nnentudukarus
HEOPTaHUICCKUX
BEIIICCTB

OcHOBHOe coepxkaHmne

IIpakTHyeckue 3aHATHS

WNnentudukaius HeopraHU4eCcKux BenlecTB. Pernenue 3a1a4 1o XUMUYECKUM CBOMCTBaM
METAJUIOB U HEMETAJJIOB, M0 PACMO3HABAHUIO M TOJYYCHUIO COCIWHEHUW METAIJIOB U
HEMETAaJIJIOB.

Nnentudukaius HEOPraHUUECKUX BEIIECTB C UCTOJIb30BAHUEM UX (PU3UKO-XUMHUUECKUX
CBOMCTB, XapaKTEPHBIX KAa4ECTBEHHBIX peakinii. KauecTBeHHbIE peakiuu Ha Cyibdar-,
KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS

OK 01
OK 02
OK 04
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KourpouabHas
pabora 2

CBoiicTBa HCOPTaHNYCCKHX BCIICCTB

Paznea 4. Ctpoe

HME U CBOMCTBA OPraHNYe€CKHUX BEIIECCTB

30

Tema 4.1.

OcHOBHOE coep:KaHue

Knaccuduxanus
, CTDOCHHE U

Teopernueckoe o0yuenme

HOMEHKJIaTypa
OpraHUYECKUX
BEILECTB

[losiBneHue M pa3BUTHE OPTaHUYECKOM XMMUM KaK Hayku. [Ipenmer oprannueckon
XUMHH. MECTO U 3HaYEHNE OPTAHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XHMHUYECKOE CTPOEHHE KaK MOPANOK COCIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HX
BAJICHTHOCTH. OCHOBHBIE IIOJIOKEHUS TEOPUU XUMHYECKOTO CTPOEHHSI OPTaHHYECKUX
coequnenu A.M. bytnepoBa. VYTIEepOaHBIA CKEJIET OPraHUYeCKOM MOJIEKYJIBI.
3aBUCUMOCTh CBOMCTB BELIECTB OT XHMHMUYECKOIO CTPOEHUS MOJIeKys. M3omepus u
U30MEDBI.

[lonsitue o dynkuuoHansHOM rTpynmne. Pamukan. [lpunnuner  kinaccuduxanuu
OpPraHWYECKUX  COEIMHEHUH. MexXIyHapoJHass HOMEHKIATypa W [PUHIMIBI
HOMEHKJIATypbl ~ OopraHuyeckux coeauHeHuil. Ilonatue 00  a3orcopepxkamux
COCIMHEHUSX, OMOJIOTUYECKH aKTUBHBIX BEIIecTBaxX (yrieBojax, *upax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

IIpakTHyeckue 3aHATHS

HomenknaTtypa OpraHMdecKuxX COEIWHEHUN OTIEIbHBIX KJIACCOB (HACHIIIICHHBIE,
HEHACHIIICHHBIE M apOMAaTHUYECKHE YTIEBOAOPOJbI, CIUPTHI, (DEHOJBI, abIACTUIBI,
KETOHBI, KapOOHOBBIE KHUCIOTHI M Jp.) CocTaBieHHWE TMOJTHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (OPMYyJT OpraHUYECKUX BEIIECTB OTHAEJIBHBIX KJIACCOB, HUCIOIB3Ys HX
Ha3BaHMUS 10 CUCTEMAaTHYECKOW W TPUBHUAIBHOM HOMEHKJIAType (ITHJICH, alleTUJICH,
rmIepuH, GeHos, dopmanbaerua, YKCycHas KUCIIOTa, TIUIMH). PacdeTsl mpocreitieit
bopMyJIbl OPraHUYECKON MOJIEKYJIbI, UCXOS U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01

18




Tema 4.2.
CBolicTBa
OPTaHUYECKUX
COE€IMHEHUU

OcHOBHOE coep:KaHue

18

Teopernueckoe o0yuenmne

OU3UKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCIWHEHUW OTHACJIBbHBIX KJIACCOB
(0coOEHHOCTH KJIACCH(PMKAUA U HOMEHKJIATYpbl BHYTPH KJIACCa; TOMOJOTUYECKUNA P
u oOmas dhopmyna; uzoMepusi; GU3NIECKUE CBONCTBA; XUMUYECKHE CBOMCTBA; CIIOCOObI
MOJTYyYCHHUS ):

— TpelleJbHbIE YTIIEBOOPOAbI (aJIKaHbl U IIUKIIOANIKaHbl). ['OpeHre MeTaHa Kak OJUH U3
OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBILIUIEHHOCTH W ObITy. CBOICTBa NPUPOAHBIX
YTJIEBOAOPOI0B, HAXOKIECHUE B IPUPOJE U IPUMEHEHHE AJIKAHOB;

— HEIpenebHble (AJKEHbI, aNKUHBbl U alIKaJAUEHb) U apOMATUYECKUE YIIJIEBOIOPOJIBI.
['openue aneTmineHa Kak MCTOYHUK BBICOKOTEMIIEPATYpHOTO IUIAMEHHU I CBapKu M
PE3KU METAJIIOB

— KHUCJIOpOJICOAepKaIUe COoeAMHEHUS (CIUpThl U (DEeHONbI, KapOOHOBBIE KHUCIOTHI H
3GuUphl, ampIAEru/lbl M KETOHBI, KUpPBL, yraeBoibl). IlpakThueckoe mpUMEHEHUE
ATWICHIJIMKOJS, TiHlepuHa, (eHona. llpumenenue Qopmanbaeruia, auneTaabIeruia,
YKCYCHOM KMCJIOThI. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KMCIOT. MoOOIIKE CBOMCTBA
MbLIa

—  a3oTcojepiKale — COeAMHEHHWs  (aMUHBI M AMUHOKHUCIOTHI,  OCJIKH).
BricokoMOJIEKyISIpHbIE  COCMHEHUs (CHUHTETUYECKHE ¢ OMOJOTUYECKH-AKTUBHBIE).
MoHoMmep, monumep, CTPYKTypHOe 3BeHO. llommMmepuzanmst 3THIIEHa Kak OCHOBHOE
HaIIpaBJIEHUE €r0 UCIOJIb30BaHUS.

['eHeTnueckas CBs3b MEXKY KJIaCCaMU OPTaHUYECKUX COCAUHEHUN

IIpakTnyeckune 3aHATHS

16

CBoiicTBa OpPraHWYECKUX COCIMHEHHM OTIEIBHBIX KJIAcCOB (TpUBHAIBbHAS U
MEXIYHApOJHAsT HOMEHKJIATypa, XUMHUYECKHE CBONCTBA, CHOCOOBI TMOJY4YCHUS):
npeenbHble (aJKaHbl U [IUKJIOAIKAHbI), HETPEIeIbHbIE (AJIKEHBI, aJIKMHbI U AJIKAJUEHBI)
¥ apOMaTHYECKHUE YTIEBOJAOPObI, COIUPTHI U (PEHOJIbI, KAPOOHOBBIE KHUCIIOTHI M IUPHI,

OK 01
OK 02
OK 04
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aNbACTUABl U KETOHBI, AMUHBI U AMHUHOKHUCJIOTBI, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS.
3ajaHus HA COCTABJICHUE YPAaBHEHUI XMMHUYECKUX PEAKLIUN C YYaCTUEM OPraHUYECKHX
BEILIECTB HA OCHOBAHNUH UX COCTaBa U CTPOCHHUS

CocraBneHue cxem peakiuil (B TOM YHUCIIE [0 IPEIJI0KEHHBIM LEMOYKaM MTPEBPAILECHHI ),
XapaKTepU3yIOIIMX XUMHAYECKHE CBOWCTBA OPraHUYECKUX COCOUHEHHM OTIEJIbHBIX
KJIACCOB, CHOCOOBI HX TIOJYYEHHS] M HAa3BaHHE OPraHUYECKHX COEIMHEHHHA 110
TPUBHAIBHOU WJIM MEKIYHAPOIHON CUCTEMATHYECKON HOMEHKIIATYPE.

Pemienne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHUM Ha  CBOWCTBA
OpPraHUYECKUX COCIMHEHUN OTACIIBHBIX KJIACCOB

Tema 4.3.

W nentudukarus
OPraHUYECKUX
BEILIECTB, UX
3Ha4YEHHUE U
IIPUMCHCHHE B
OBITOBOI U
MIPOU3BOJICTBEHH
ou
EATENBHOCTH
YyeJIOBEKa

OcHOBHOe conepxkanmne

Teopernueckoe o0yuenmne

buooprannueckne coenuHeHus. [IpuMeHeHne W OWONOTHYECKAas pPOJIb YIIIEBOJOB.
OxwuclieHHe YIJIEBOJOB — MCTOYHWK DHEPTrUM JKHUBBIX OpraHu3mMoB. OO6mactw
npUMEHEHUs aMUHOKUCIIOT. [IpeBpaiiienus 0enkoB nuinu B opranuizMe. buonorunueckue
¢bynkiuu OenkoB. buomornueckue GyHKkuMM >XUpoB. Poib opraHmdeckoil XMMUHU B
perieHny npooIieM MUIEeBoN 6€30MacHOCTH

IIpakTHyeckue 3aHATHS

Ponb oprannueckoil XuMuu B PeIIEHUH MPOOJIEM SHEPreTHYECKON 0€30MacHOCTH, B
Pa3BUTHM MEIHUIMHBI, CO3JaHUN HOBBIX MaTEpHUAJIOB, HOBBIX HICTOYHUKOB SHEPIHH
(anmpTEepHATUBHBIE HCTOYHUKH 3HEPTUH). ONacHOCTb BO3JCHCTBUS Ha KUBbIE OPTaHU3MBI
OpraHUYECKUX BEIIECTB OTIAEIBHBIX KJIACCOB (YIJIEBOJIOPOIbI, CIUPTHI, (DEHOIIBI,
XJIOPOPraHUYECKUE POU3BOIHBIE, AJIBIETUABI U JIP.), CMBICI MOKA3aTeNs MPEIEIbHO
JOMYCTUMOM KOHILEHTpaIuu

Nnentndukanus OpraHUYeCKUX COSIUHCHHMH OTACNBHBIX KJIAaccoB (HA mpHUMEpe

OK 01
OK 02
OK 04
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albJIETUIOB, Kpaxmala, YKCYCHOW KHUCJIOTBI, O€JIKOB M T.Nl.) C HCIOJb30BAHHEM HX
(PU3UKO-XMMHUYECKHX CBOMCTB M XAPAaKTEPHBIX KAYECTBEHHBIX peakuuid. JleHaryparus
Oenka mpu HarpeBaHuu. L{BeTHble peakiuu OenkoB. BO3HHKHOBEHHE aHATUTUYECKOTO
CUTHajla C TOYKH 3PEHUsS] XUMHUYECKUX IPOLIECCOB IIPU IMPOTEKAHUU KadECTBEHHOU
peaKIyu, MO3BOJISIONIEH UICHTU(DUIIMPOBATH MIPEAIOKEHHBIE OPTaHUYECKHE BEIIECTBA

Konrpossas CTpyKTypa ¥ CBOMCTBA OPraHUYECKUX BELIECTB
pabora 3 PYKTYP p H
Pazgen 5. KuHerHyeckHe W TEpPpMOAMHAMUYECKHE 3aKOHOMEPHOCTH IPOTEKAHMS XMMHYECKHX
peakuui
CkopocThb OcHOBHOe conepxkanmne OK 01
XAMHUYECKUX OK 02
peaKITHI. Teopernueckoe o0yueHnme
XUMHYecKoe CKOpOCTh peaKkiiy, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (DAKTOPOB: MPHUPOABI PEATUPYIOIINX
PaBHOBCCHC BCIICCTB, KOHICHTpAUMM pCarupyromux BCHICCTB, TEMICpaTypbl MW  IUIOLIAAXA
pPEaKIMOHHON TOBEpXHOCTH. TeruoBble A(P(EKThl XUMHUECKHX peakiuil. DK30- U
DHAOTEPMHUYECKHE, PEAKIIUU.
O6paTuMOCTh peakiii. XUMHUYECKOE PaBHOBECHE M €Tr0 CMEIICHHE MOJI JICHCTBHEM
pa3nuuHbIX (AaKTOPOB (KOHILIEHTpALMsI PEareéHTOB WM MPOAYKTOB PEaKIIUHU, JaBIICHUE,
TEMIepaTrypa) [JIs CO3[JaHUSl ONTUMAJIbHBIX YCJIOBUM MPOTEKAHHUS XUMHUYECKUX
nipouieccoB. [Ipunnmn Jle [larense
IIpakTHyeckue 3aHATHS OK 01
OK 02

Pelienrie npakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaIu3 (PAKTOPOB, BIMSIOMIUX Ha
M3MEHEHHUE CKOPOCTH XUMHUUYECKOW peakiuu, B T.4. C MO3UIMH DSKOJIOTHYECKU
1eecoo0pa3HOro MOBEAEHUsI B OBITY M TPYAOBOM NIESATEIHHOCTH B IESAX COXpaHEHUS
CBOETO 3JI0POBbA U OKPYKAIOIIEW HPUPOIHOU CPEBI.

PemieHne mnpakTUKO-OPMEHTUPOBAHHBIX 33JaHUM Ha MpPUMEHEHWE mpuHiuna Jle-
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[MIaTense AJIT HAXOXKICHUA HAIIPaBJICHUA CMCIICHUSA PABHOBCCHUA XUMHYECKOM peaKkuumn
Hn aHaJIn3 q)aKTOpOB, BJIMAOIIMX HA CMCHICHNC XUMHUYCCKOI'O PaBHOBECCU S

Pa3znen 6. PacTBopsl

[TonsiTue o OcHOBHOE coep:KaHue OK 01
pacTBopax OK 02

IIpakTnyeckue 3aHATHS

OK 04

PactBopenue kak (pusmko-xumudeckuid npouecc. PactBopsl. CriocoObl MPUTOTOBIEHUS

pactBopoB. PactBopuMocTb. MaccoBast 1051 pacTBOPEHHOro BemiecTtBa. (CwbIci

IoKasaTesis MPEeNesIbHO JOMYCTUMOW KOHLIEHTPALMM U €ro MUCIIOJIb30BAHUE B OLICHKE

HKOJIOTHYECKOM 0€30M1acHOCTH.

[IpaBuia 3KOJIOTMYECKH 1EIECO00pa3HOT0 MOBEACHUS B OBITY U TPYJOBOM JI€ITEIHHOCTH

B LIEJISIX COXPAHEHUSI CBOETO 3JI0POBbS U OKPYKAKOWIEH MPUPOAHOM CPEAbI; OMACHOCTH

BO3JICHCTBHUS HA KUBBIE OPTAHU3MbI ONPEICICHHBIX BEIIECTB.

PemieHne  MmpakTHKO-OPUEHTHPOBAHHBIX  PACUYETHBIX  3aJlaHUd  HA  PAaCTBOPBHI,

UCIIOJIb3yeMble B OBITOBOM M TPOU3BOJICTBEHHON [EATEIBHOCTH 4YesjoBeka. PerieHue

3a/lad Ha NPUTOTOBJIECHUE PACTBOPOB 3aJaHHON (MaccoBoM, %) KOHIEHTpaluu (c

MPaKTUKO-OPUEHTUPOBAHHBIMU BOIPOCAMHU) U OMPEEICHUE CPEAbl BOJIHBIX PACTBOPOB.
Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eITEJIbHOCTH YeJI0BEKAa OK 01

OK 02

Xumus B ObITy U [OCHOBHOE COIepIKAHHE
ITPOU3BOJACTBEHH OK 04
oif IIpakTnyeckune 3aHATUSA OK 07
ﬂ:ﬁiﬁiﬁocm Hogeimue 1o0CcTHkeHNA XUMUUECKOU HAYKU U XUMUYECKOM TEXHOJIOTUHU. POb XvMuu B

o0OecIieYeHNN DKOJIOTHYCCKOM, SHEPTeTHUYCCKOW M IMHINEBONW OE30MaCHOCTH, Pa3BUTHH
MeauiuHbl. [IpaBuia mowcka W aHanmW3a XHUMHYECKOW HMH(POpPMAIMA W3 Pa3InYHBIX
WCTOYHUKOB (Hay4Hass © ydeOHO-Hay4yHas JHUTeparypa, CpeAcTBa MacCOBOU
uHdopmaruu, cetb IHTEpHET).
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[Tonck 1 aHanM3 KEMCOB O MPUMEHECHUN XUMHUYECKUX BEIIECTB U TEXHOJOTUU C YUYETOM
Oynymieil mpodeCCUOHAIIBHOW NIESITEIbHOCTH IO TEMaM: BaXKHEUIINE CTPOUTEIIbHBIC
MaTepHUalbl, KOHCTPYKIIMOHHBIE MAaTEPUAIIbI, KPACKH, CTEKJIO, KEpAMUKa, MATEPUAIIBI JIJIS
AJEKTPOHUKH, HAHOMATEPHUAIbI, TEKCTUJIbHBICE BOJOKHA, WCTOYHUKU DSHEPTHH,
OpraHuYecKue U MUHEpaJIbHbIC yA00peHHUs, TeKapCTBEHHbBIC BEIIECTBA, OBITOBAS XHUMHUSI.
3ammuTa: IlpencraBiieHue pe3ynbTaTOB pEIICHUS KeicoB B (opMe MHUHHU-TOKJIAAa C
MpE3CHTalIUEN

IIpome:xxyTo4yHast aTTecTANUSA MO JUCUUILIMHE (3a4€T ¢ OLIEHKOM)

Bcero

72
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3. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
OBIIEOBPA30OBATEJIBHOI TUCHUATIIMHBI

KOHTpOJ'IB N OICHKA PE3YyJIbTATOB o6yquH>1 OCYHICCTBILCTCA IIPLIIOAaBaTCICM

B ITPOLCCCC IIPOBCACHUA ITPAKTUICCKUX BaHﬂTI/Iﬁ, TCCTUPOBAHUA, a4 TAKIKC BBIIIOJIHCHU S

O6y‘IaI-OHII/IMI/ICH HMHINBUAYAJIbHBIX SaﬂaHI/IfI. PCSYJIBTaTLI 06y‘IeHI/I}I OIIpCACILAOT, YTO

O6y‘IaIOHII/IeCH JOJDKHBI 3HATb, IIOHUMATb W ACMOHCTPUPOBATH IIO0O 3aBCPIICHHUU

U3y4YEeHUs TUCLUUIUINHBI.
st popMupoBaHUS, KOHTPOJS W OIICHKH PE3yJbTaTOB OCBOCHHUS ydeOHOM

AUCHUIIIMHBI HCITOJIB3YCTCA CHUCTCMa OLCHOYHBIX MCpOHpHHTHfI, MMpCACTaBJIATIOIIAA

co00l KOMIUIEKC y4€OHBIX MEPONPHUATHI, COTJIACOBAHHBIX C Pe3yJIbTaTaMU 00y4YEHUs

u chopmynupoBaHHbsix ¢ yderom @DPI'OC COO (mpeameTHbie pe3ybTaThl 110

mucuuruinae) u GI'OC CIIO.
N OK Monayas/Paznen/Te PesyasTaT o6yuenns Tunoi oueHquflx
Ma MepoNnpusiTHH

OcHoBHOE coaep:xaHue

XUMHUYECKHUX
DJIEMEHTOB U
npupozaa
XHMHUYECKOM CBSI3U

XUMUYeCcKue (HopMyJibl
COEIMHECHUN B
COOTBETCTBUH CO
CTENIEHBIO OKHUCIICHUS
XUMHUYECKUX
AJIEMEHTOB, HCXOJIS U3
BaJICHTHOCTH U
ANEKTPOOTPULIATEIILHO
CTH

1 dopmyaupoBarTh
Pasznea 1. OcHoBBI pMyJHp
0a30BbIe IOHATHSA U
CTPOEHHUS BellecTBa
3aKOHBbI XUMHH
1.1 |OK 01 |Crpoenue atoMmoB |CocCTaBisATh 1. Tect «CTpoeHune aToMmoB

XUMHUYECKUX IJIEMEHTOB U
IPUPOJIa XUMHUECKON
CBSI3W».

2. 3ajauu Ha COCTaBIICHHE
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX COCIUHECHUHN
(oKCcHIOB, CyIb(PHUIOB,
TUAPUJIOB U T.I1.).

3. 3aganusg Ha
MCTIOJIb30BAHNE XUMUYECKON
CHMBOJIMKHU Y Ha3BaHUMU
COEIUHEHUH 10
HOMEHKJIAType
MEKIYHApOIHOI0 COK3a
TEOPETUUECKOUN U
IPUKIAJHON XUMUU U
TPUBHUAJIbHBIX HA3BaHUU JJIA

24




OK

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONpUATHI

COCTaBJICHUS] XUMHYECKUX
dopMyIT IBYXaTOMHBIX
COCTMHEHMI (OKCHUJIOB,
cynbGUI0B, TUAPUJIOB U T.II.)
U IPYyTUX HEOPTaHHMUECKUX
COCJIMHEHUN OTJICJIbHBIX
KJIACCOB

1.2

OK 01
OK 02

[Tepunonnueckuit
3aKOH U Ta0IUIa
.. Menpaeneena

XapaxkTepu3oBaTh
XHMHYECKHUE
3JIEMEHTHI B
COOTBETCTBHH C UX
MOJIO)KEHUEM B
MEPUOAUYECKOU
CHUCTEME XUMHUYECKUX
anemenToB J[.W.
MenpgeneeBa

1. Tect «Metannuueckue /
HEMETAJVIMYECKUE CBOMCTRBA,
3JIEKTPOOTPUILIATEIBHOCTh U
CPOJICTBO K BJIEKTPOHY
XUMHYCCKHUX PJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
IT0JIOKEHUEM B
NEPUOANYECKON CUCTEME
XUMHYECKHX AaemenToB JI.U.
MenaeneeBay.

2. ITpakTryeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXY
CTPOEHHUEM aTOMOB
XAMHYECKHUX DJIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
9JIEMEHTOB U UX COCIUHCHUMN
B COOTBETCTBHUM C
TIOJIOKECHUEM
[Tepuoanyeckoit cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHUs Ha
XapaKTepU3alnio
XUMHYSCKHX 3JICMCHTOB:
«Metannuueckue /
HEMETaJIJIMYEeCKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIBHOCTD U
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OK

Monayas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunsl oLIeHOYHBIX
MepONpUATHI

CPOJCTBO K AJIEKTPOHY
XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOEHUEM U
MIOJIO’KEHUEM B
NIEPUOANYECKON CUCTEME
XUMUYECKUX JIEMEHTOB
J.1. MenpaeneeBa»

Pa3nesn 2.
XUMH4YeCKHue
peakuuu

Xapakrepu3oBarThb
THNBI XUMHUYECKUX
peakuui

Kounrtposbnas padora
«CTpoeHue BelecTBa u
XUMHYeCKHe PeaKum)

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuii

CocraBisaTe peakuumn
COCIMHEHMS],
pas3ioxeHus, oOMeHa,
3aMEILCHMS,
OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHbBIC
peakuuu

1. 3agaun Ha cocTaBiIeHUE
YPaBHEHUN pEaKLIUi:

— COEAMHEHUS, 3aMEILCHHUS,
pasnokeHus, 0OMeHa;

— OKUCIIUTEIIbHO-
BOCCTAaHOBUTEIBHBIX
pPEAKLHI C UCTIOJIb30BAHUEM
METO/Ia JIIEKTPOHHOTO
Oananca.

2. 3ajayu Ha pacyeT MaccChl
BEIIECTBA UK 00BEMA Ta30B
10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, MACCE WU O0BEMY
OJIHOTO U3 YYaCTBYIOIIHX B
PEaKLMU BEILIECTB; PACUETHI
Macchl (00bE€Ma, KOTMYeCTBa
BEIIECTBA) IPOYKTOB
peakuu, eciau OJIHO U3
BEILIECTB UMEET MPUMECHU

2.2

DNEeKTpOoIUTAYECKAs
JMCCOLUAITNS 1
HMOHHBIN 0OMEH

CocTaBisITh
ypaBHCHUS
XUMUYCCKUX PEaAKITUU
MOHHOT0 0OMeEHa ¢
ydacTHEM

1. 3agaHus Ha COCTaBIICHUE
MOJIEKYJISIPHBIX M1 HMOHHBIX
peakiui ¢ y4aCTUEM KHUCIIOT,
OCHOBAHHUM M COJIEH,
YCTaHOBJIEHUE U3MEHECHUS
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OK

Monyas/Paznen/Te
Ma

Pe3yabTaT 00y4eHus

Tunol oeHOYHBIX
MepONpUATHI

HCOPraHN4ICCKUX
BCIICCTB

KHCJIOTHOCTH CPCAbI

Pa3znea 3. Ctpoenue
U CBOMCTBA
HEOPraHu4eCcKUX
BelleCTB

HUccnenoBatb
CTPOEeHHUE U CBOMCTBA
HEOPraHNM4eCcKHuX
BelIeCTB

Kounrtpoabnas padora
«CBoiicTBa
HEOPraHU4eCKUX BellecTB»

3.1

OK 01

Knaccuduxanus,
HOMCHKJIATypa 1
CTpOEHHUE
HEOPTaHUICCKUX
BEIIECTB

Knaccuduiuponars
HEOpPTraHUYECKUE
BELIECTBA B
COOTBETCTBHUH C HX
CTPOEHUEM

1. Tect «HoMenkiarypa u
Ha3BaHHE HEOPTaHUYECKUX
BEILIECTB UCXOJIS U3 UX
XUMUYECKOUN (HOpMYJITbI WU
COCTaBJICHUE XUMUYECKOU
bopMyIIbl KCXOS U3
Ha3BaHUs BELIECTBA M0
MEKTyHApOIHOW WITH
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3apaum Ha pacyer
MacCOBOM /1011 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coennHeHUs1) B MOJIEKYJIE
(cmecn).

3. IlpakTudeckue 3agaHus 1o
KJ1accu(uKaIuu,
HOMEHKJIaType 1
XUMUYECKUM (popMynam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTUuecKue 3a1aHus Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIa
XUMUYECKOU CBSI3U U THUTIA
KPUCTAJUIMYECKON PEIIeTKU

3.2

OK 01
OK 02

DOu3nKo-XxuMHMYECKUE
CBOICTBA

YcraHaBIuBaTh
3aBUCUMOCTH (PU3HKO-

1. Tect «OcoOeHHOCTH
XUMHWYECKUX CBOMCTB

27




Monayas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne OK Pe3yabTaT 00y4eHus .
Ma MeponpuATHIA

HEOPTraHUYECKUX XUMHUYECKUX CBOMCTB |OKCHAOB, KUCIOT,

BEILIECTB HEOPTaHUYECKUX OCHOBaHMM, aMPOTEPHBIX
BEILIECTB OT CTPOEHUS |TUJIPOKCUJIOB U COJIEIN.
aTOMOB U MOJIEKYJ, a |2. 3alaHUsl HA COCTABJICHUE
TaKKe TUIa YPAaBHEHHI XUMUYECKHUX
KPHUCTAJUINYECKON peaKuui ¢ y4acTueM
peneTKu IPOCTBIX U CIOKHBIX

HEOPTraHWYECKUX BEUIECTB:
OKCHJIOB METAJLIOB,
HEMETaJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPIaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(}OTEpHBIX THIPOKCUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOMINX UX
CBOMCTBa U CIIOCOOBI
HOJIyYCHHUS.
3. IIpakTuko-
OPHUEHTHPOBAHHBIE
TEOPETUUECKHE 3aJaHNs HA
CBOKCTBA U NOJIyYEHHUE
HEOPTraHUYECKUX BEIIECTB
3.3 |OK 01 |UnenTudukarms Uccnenosats 1. TlpakTuko-
OK 02 |HeopraHmyeckux Ka4eCTBEHHBIEC OPUEHTUPOBAHHBIC 3aJaHUS
OK 04 |BemiectB peakuuu 10 COCTaBJIEHUIO
HEOPTraHUYECKUX XUMHUYECKUX PEAKIUH C
BEILIECTB y4aCTHEM HEOPTaHHUYECKHUX
BEILECTB, UCIOJIb3YEMBIX JIJIS
UX UJICHTU(DUKAUY.
4 Pa3znea 4. Ctpoenue HUccaenoBars KonTpoabnas padora

M CBOMCTBA
OPraHuYecKMX
BelIeCTB

CTPOEHHE U CBOMCTBA
OpPraHM4YecKux
BelIeCTB

«CTpoeHue U CBOMCTBA
OPraHUYecKuX BellecTB
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Monayas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne OK Pe3yabTaT 00y4eHus .
Ma MepOnpUATHIA
4.1 |OK 01 |Kmaccudukamms, Knaccudumuposars  |1. 3amanust Ha cocTaBIECHUE
CTpOEHUE U OpraHu4ecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCIMHEHU 110 TPUBUATBHOU
OpraHUYeCKuX COOTBETCTBHUH C UX WIH MEXTyHapOIHOM
BEIIECTB CTpPOEHUEM CUCTEMaTUYECKON
HOMEHKJIaType.
2. 3aaHus Ha COCTaBJICHUE
MOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpMYII
OpraHUYeCKUX BEIIECTB
OT/CJIbHBIX KJIACCOB.
3. 3agaum Ha onpeIeNICHUE
npocrenmen GopMyIibl
OpPraHUYECKON MOJIEKYJIBI,
UCXOJISl U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 | OK 01 |CsoiictBa YcraHnaBnuBaTh 1. 3aganus Ha cocTaBiIcHUE
OK 02 |oprannuyeckux 3aBUCUMOCTH (PU3UKO- |YPABHEHHM XUMUYECKHUX
OK 04 |coenunenuit XMMHUYECKUX CBOWCTB |PEAKLMH C y4aCTUEM

OpraHUYECKUX
BEILIECTB OT CTPOEHUS
MOJIEKYJT

OpraHUYECKUX BEILIECTB HA
OCHOBaHHUH MX COCTaBa
CTPOEHHUS.

2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
peaKuui, WIUTIOCTPUPYOLIUX
XMMHUYECKUE CBOMCTBA C
Y4€TOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX
pEaKLMI U TEHETUYECKOU
CBSI3M OPraHUYECKUX
BEIIIECTB PAa3HbIX KJIACCOB.
3. PacueTrHbie 3a1a4u 11O
YPaBHEHUSM PEAKLUN C
Y4aCTHEM OPTaHUYECKUX
BEILIECTB.
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Monyas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne OK Pe3yabTaT 00y4eHus .
Ma MepOnpUATHIA
4.3 |OK 01 |Unentudukarnus HccnenoBars 1.IIpakTuko-
OK 02 |oprannueckux Ka4eCTBEHHBIC OPUEHTUPOBAHHBIC 3aJITAHUS
OK 04 (BemiecTB, Ux peakiuu 10 COCTABJIEHUIO
3HAUCHHE U OPTaHUYECKUX XUMHWYECKUX PEaKIUi C
MIPYMEHEHHE B COCIMHCHU I y4aCTUEM OPTaHUYECKUX
OBITOBOH U OTJIENBHBIX KJIACCOB  |BEIIECTB, B T.4.
MPOU3BOJICTBEHHOMN UCIIOJIB3YEMBIX ISl UX
JIeSITEIbHOCTH uaeHTU(UKAINH B OBITY U
YyeloBeKa MPOMBIILICHHOCTH.
5 Pa3znen 5. XapaxkrTepu3oBaTh
Kunernueckue u BJIMSIHHE PA3JIHYHBIX
TepMoAMHAMHUYECK |(PaKTOPOB Ha
He 3aKOHOMEPHOCTH [PAaBHOBeCHE H
NMPOTEeKAHMS CKOPOCTh
XMMHYECKHUX XHMHYECKHUX
peakumu peaxkuui
5 |OKO0Il |CkopocTh XapaxkTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xuMHueckux BJIMSIHUE TEOPETUUECKUE 3aJaHUs HA
peaKIuii. KOHIICHTpAIIMU aHanu3 (paKkTopOB,
XUMHUYECKOE pearupyronmx BIIMSIONINX HA M3MCHCHUE
paBHOBECHE BCILIECTB U CKOPOCTH XMMHUYECKOM
TeMIepaTyphl Ha peaxkuuu. [IpakTuko-
CKOPOCTh XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakiui Ha MMPUMEHEHUE MTPUHIIUTIA
XapaxkTepu3oBaTh Jle-lllarenbe nms
BIIMSHUE U3MEHEHUS  |HAXOXIEHUS HAMpaBJICHUS
KOHIIEHTpAIUHU CMEIICHHUSI paBHOBECHS
BEIIIECTB, PEAKIINHU XUMHUYECKOW peakiuu 1
cpeasl U TeMIepaTyphl |[aHam3 (HaKTOpOB,
Ha CMCIIECHNE BIIMSIONINX HA CMEIICHUE
XHUMHYECKOT'O XUMHUYECKOTO PaBHOBECHS
paBHOBECHS
6 HUccaenoBarnb
Pa3nean 6.
HCTUHHBbIE PACTBOPbI
PactBOpHI

C 3aIaHHBIMH
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Monayas/Paznen/Te

Tunsl oLIeHOYHBIX

Ne OK Pe3yabTaT 00y4eHus .
Ma MepOnpUATHIA
XapaKTepuCcTUKAMH
6 |OK Ol |I[lonarue o Pa3nuuate nctunubie |1. 3amadn HAa TPUTOTOBIICHHE
OK 02 [pactBOpax pacTBOPHI pacTBOPOB.
OK 04 Uccnenosats pusuko- |2. [Ipaktuko-
XUMHYECKUE CBOKCTBA |OPUEHTUPOBAHHBIC
VCTUHHBIX PACTBOPOB |pacyETHBIE 33a/IaHUS Ha
JVCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOJICTBEHHON
NEeSATEIbHOCTH YEJI0BEKa
7 Paznea 7. OuenuBarsb 3ammra Keica (¢ yuerom
Xumus B ObITY U [IIOCJICACTBUS Oyayuuei
NMPOU3BOICTBEHHON |OBITOBOI M npogeccuoHaIbLHOU
AeATeIbHOCTH NPOM3BOACTBEHHOH |AeATeIbHOCTH)
YeJIOBEKa HAeATeTbHOCTH
YyeJI0BeKa ¢ MO3ULMi
IKOJIOTHYECKOMN
0e30macHOCTH
7 |OK Ol |Xumus B ObITY U OuenuBarb Keiic (c yuetom Oyayuieit
OK 02 |npou3BOJCTBEHHOW |MOCIEACTBUS OBITOBOM [MPO(eCcCHOHAIBHON
OK 04 |mesTenbHOCTH Y TIPOU3BOJICTBEHHON |I€ATEIIBHOCTH )
OK 07 |genmoBeka NEATENBHOCTH Bo3MmoxHBIE TEMBI KEHCOB:

YeJI0OBEKA C ITO3UIINN
IKOJIOTHYECKOU
0e301macHoCT!

1. IToTermienne KiMmara u
BBICBOOOJKIEHHE Ta30BBIX
THUAPATOB CO JTHA OKEaHa.

2. bynyuue matepuansl 1
aBHa-, MallIMHO- U
pUOOPOCTPOCHHUS.

3. HoBble MaTepuabl 11
COJIHEYHBIX OaTapet.

4. JIekapcTBa Ha OCHOBE
PacCTUTENBHBIX TIPEITapaToB
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4. YCJIOBHSI PEAJTU3ALIAU MTPOTPAMMBI OBIIEOBPA3OBATEJILHOI
JACTOUTIIAHBI

4.1. TpeGoBaHHA K MaTepHAJIBbHO-TEXHHYECKOMY O0ecIe4YeH U0
Jnsg peanuzanyyd MpOrpamMMbl  JUCUUIUIMHBL JOJDKHBI OBITh MPELYyCMOTPEHBI
CIEyIOIINEe CHEIUAIbHbIC MOMEIICHU: Y4eOHBbIM KaOWHET XUMHUU H/HIN y4yeOHOH
XMUMHYECKOH J1abopaTOpHH.
O0opynoBanne y4eOHOro KaOMHera (HArJsiIHbIE MOCOOMS):
MOJCIIA  KPUCTALNIMYECKHUX

Ha0OopBI
IIAPOCTEP)KHEBBIX ~ MOJIEICH
KOJUIEKIIUN TIPOCTHIX M CJIOXKHBIX BEIIECTB W/WJIHM KOJUICKIIMH MOJIMMEPOB; KOJUTCKIIHSI

MOJICKYJI, PCHICTOK,

TOPHBIX TOPOJ M MHHEpaioB, Tabnuna MeHnaeneeBa, yueOHble (QUiIbMbI, HU(POBBIC
o0pa3oBaTelIbHbIE PECYPCHI.

Texnuueckue cpeacrtBa  o00y4eHHMsi: KOMIBIOTED C  YCTpPOMCTBaMH
BOCIIPOHU3BCACHUA 3BYKa, IIPUHTCD, MYJIbTUMCINA-TIPOCKTOPD C 9KPaHOM,
MYHBTHMGIIHP'IHaH A0CKa, YKa3Ka-IIpC3CHTCP AJIA HpGBGHTaHHﬁ.

HaunmeHoBaHue OcHalmleHHOCTh cNeNUANbHBIX moMelleHuil W | [lepeyeHb  JTHIIEH3MOHHOTO
creluaJIbHBIX MOMeIleHU i AJ15 CAaMOCTOATEIbLHON padoThI NPOrPaMMHOI0
NoMeleHui " obecreyeHmsl.
NOMeILeHU I s
N PexBusnrhl
CaMOCTOSITeJILHOM
pasoThI TMOATBEPKAAIOIET0
AOKYMEHTa
AynuTtopus s | CnenmanusupoBaHHas MeOenb; MynpTuMmenuiinbii | Windows XP mo nuneHsun

3aHATUHN JICKIIMOHHOTO | MPOEKTOp;  pabouee  Mecrto  mpenomamatens, | OEM Software (mocraBiiuk
THIIA, TPYNIOBBIX U | OCHAILIEHHOE KOMIIBIOTEPHOM ~ TEXHUKOU c | OO0 «CucTeMHBIH
WHIWBUAYATBHBIX BO3MOXHOCTBIO TIOAKIIIOYECHUS! K ceTu «HTepHeT» | uHTerparop», moroBop Ne 22
KOHCYJbTALIUH, n obecriedeHneM Jgoctynma B 3nekTpoHHyR | ['Kor 16.12.2016 1.);
TEKYyILEro KOHTPOJs U | nHpOpMaLMOHHO-00pa3oBaresbHyto cpeny KIY;
. .. . CBo0OOIHO pacIpocTpaHseMoe
MIPOMEKYTOYHOM 9KpaH NEepEeHOCHOH; Jocka MesoBas; y4deOHo-
nporpaMMHOe  oOecrieueHHe:
aTTeCTaluu HarJsiiHbIe TOcoOMs, oOecneunBaroIIue HarsiAHble | -
. LibreOffice (Tun numeH3uu -
WUTIOCTpalliK; ~ HabOpBl  J€MOHCTPAIlMOHHOTO
GNU LGPL v3+)
00opyToOBaHUS
Aynutopus s | Cnenmanu3upoBaHHass MeOenb, paboudee wmecto | Windows Pro 8.1 (mocraBmmk
3aHATHHA JIKUOHHOTO | MpenojaBarens;  MyJapTUMeAuidHbld  mpoektop; | OO0 Codr-naiit  IlpoexTsl,
W CEMHHAPCKOTO THIIA, | 9KpaH; HOYTOYK; Jocka MeJoBas; ydeOHo- | moroBop NeS0155/58P4393 or
rPYNIOBBIX W | HarJIsIHBIC TOCOOUs, obecneunBaronue Harsaaeie | 12.12.2014 r.);
WH/IMBUAYaTBHBIX WUTIOCTpalliK;  HabOpBl  JE€MOHCTPAIlMOHHOTO
. CBo0OOIHO pacIpocTpaHseMoe
KOHCYJIbTaIHH, 000pyAOBaHUS
nporpaMMHOe  oOecrieueHHe:
TEKYILEro KOHTPOJIS U i
o LibreOffice (tun numeH3un -
MIPOMEKYTOYHOM
GNU LGPL v3+)
aTTeCTaluu
Aynutopust juig 3aHsaTai | Crenuanu3upoBaHHAs Me0enb; pabouee mecTo | CrieManbHOE  JULIEH3UOHHOE

CEMHUHAPCKOro TUIIA,
TPYIIOBBIX "
WHJIUBHIyalIbHBIX
KOHCYJIbTALIUMN,
TEKyIIET0 KOHTPONSA W
IPOMEXKYTOYHOM

npenogaBareiisa; J0CKa MEJIOBast

porpaMMHoe o0ecrieueHue He
UCTIOJIB3YETCS
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arTecrTaluu

Jlaboparopus Criennanu3upoBaHHass MeOenb; pabodyee Mecto | CrenuanbHOE JIMIICH3MOHHOE
(maboparopus MIPEIOAAaBaTEeIs; JOCKA MEJIOBas mporpaMMHoe oOecriedueHne He
HEOPraHU4eCcKOi . HCIIOJIB3YETCs
JlaboparopHoe oOopymoBaHWE: CYIIMJIBHBIA — IIKad;
XHMHH)’ MOMCINCHHC anekrpomkad cymmwibHbii CHOJI; Bechl mabopartopHbie
b XpaHCHUSA " | snexrponasie ADAM-HCB 602H; Becsr aHanmuTuueckne
00CITyKBaHHS CY-224C; wabop apeoMmeTpoB; Tmeub MydenbHas;
y4eGHOTO neHTpudyra madopaTopHasi; BEITSDKHBIC IIKA(QBL, TUTUTKH
6 QJICKTPUYCCKUEC; XUMHUYCCKas na60paTopHas[ nocynga u
O0OpYyAOBaHMS peakTHUBHI; y4eOHO-HATTIIIHBIC TIOCOONS
[Tomemenue st | Cnenmanu3upoBaHHas MeOenb, pabouue wmecta, | Windows XP mo nwuieH3un
CaMOCTOSITETbHON OCHAIlleHHble ~ KoMIbloTepHOH  TexHukod ¢ | OEM Software (mocraBrumk
paboTsI BO3MOXKHOCTBIO mojikitoueHus k cetu «Uurtepuer» | OO0 «CucreMHBbII
00yJarommxcs U o0OecliedyeHHEeM JIOCTyla B  DIIEKTPOHHYKO | MHTErpaTop», AoroBop Ne 22
nH(popMarmonHo-obpazoBarensHyto cpexy KIY; | I'Kor 16.12.2016 1.);
nemoHctpanuonHast LCD-nanenb; NpUHTEPHI, B T.4.
P N . P peL AUBC «Mapx-SQL»
OompIehOpMaTHEIN U IIBETHOH; CKaHepsI ((popMaTs
) ) (mocraBmmk HITO «Mubopm-
A2 u A4); web-kamepsl; MUKPOGhOHBI
cHUCTEMay, JIOTOBOP Ne
260420060420 ot 26.04.2006
r.);
LibreOffice (Ttun numeH3uu -
GNU LGPL v3+);
Google Chrome (Tam
nunensud — BSD);
Adobe Reader Acrobat BC
(Tun munensun — free)
[Tomernenne st | CneunanusuposanHas — Mmebenb;  paboume  mecrta, | Windows Pro 8.1 (mocraBiimk
CaMOCTOHTCHBHOﬁ OCHAIlICHHBIC KOMIIBIOTCPHOU TEXHUKOU C BO3SMOKHOCTBHIO OOO CO(bT'ﬂaﬁT HpOCKTI)I,
6 IIOAKJIKOYECHHUSA K CCTU «I/IHTepHeT» A o0ecIieyeHrEM NOSOISS/HP4393
paboTht JocTyna B JIIEKTPOHHYIO UH(OpPMaIOHHO- AOroBOp e oT
00y4aroIMXCst obpazosarenbhyto cpery KI'V; nocka menoBast 12.12.2014 r.);

LibreOffice (tun numeH3un -
GNU LGPL v3+);

Google Chrome
nunensuu — BSD);

(Tam

Adobe Reader Acrobat BC
(T nunensun — free)

4.2. UudopmannonHoe odecnevyeHue peajn3anuu NnporpaMmmbl
IlepeyeHb OCHOBHOM M IONOJTHUTEIBLHOM JIUTEPATYPbI, HEOOXOAMMOI 1151

OCBOCHUA NTUCIHUINIJINHBI
a) OCHOBHAA!

1. I'a6puensu O. C. Xumusa 10 knacc. ba3oBblit ypoBeHb: Y4eOHUK JIs
obmeobpazoBarenbHbIX yupexaenuit / O. C. ['abpuensH. — 3-e uzz. nepepad. — M., 2007 — 191 c. (21

AK3EMILIISIP).

2. I'abpuensn O. C. Xumus 11 knace. ba3oBblil ypoBeHb: YUeOHUK IS
obmeobpazoBarenbHbIX yapexaeHuit / O. C. ['abpuenss. — 3-e uza. nepepad. — M., 2007 — 218 c. (10
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IK3EMILISPOB).

0) 0oOnoNHUMENbHAL:

1. Pessnkun B. V. XuMus: moaHbI Kypc MOATOTOBKY K TECTHPOBAHUIO M K3aMEHY:
yuebHoe mocobue: / B. U. Pe3snkun, C. E. Jlako6a, B. H. Bypas. — Munck: Terpanut, 2018. — 560 c.
— Pexxum noctyna: mo nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=571758
(mara oopamenwusi: 07.06.2023). — bubnuorp. B kH. — ISBN 978-985-7081-95-0. — Teker :
3JIEKTPOHHBIMN.

2. Peszsnkun B. U. Xumusi: cynepTpeHUHT AJIs IOATOTOBKY K TECTUPOBAHHIO U IK3aMEHY:
yaeOHoe nocobue: / B. U. Pessimkun. — Munck : Terpanut, 2018. — 160 c. : Ta6., ui. — Pexum
nocryna: mo noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=571759 (nara
obpamenust: 07.06.2023). — ISBN 978-985-7171-02-6. — TekcT : 2I€KTPOHHBIH.

4.3. Ilepeyenn pecypcoB HHGPOPMANUOHHO-TEJIEKOMMYHUKAIMOHHOMN ceTH
«HTEepHET», HEOOXOAUMBIX /1JIs1 OCBOEHHS THCIHUIINHBI
HuTepHeT-pecypcehbl

— hvsh.ru — XXypnuan «Xumus B mKome».

— https://postnauka.ru/themes/chemistry — nexkuuu 1o XUMHH Ha caiiTe
[ToctHayka.

— http://gotourl.ru/4780  (http://elementy.ru/) Hay4HO-HONyJSpHBIA  MPOCKT

«32neMeHTbl 00BN Haykn» ((hu3uKa, XUMUs, MaTeMaTUKa, aCTPOHOMUS,
HAayKl O >KU3HU, Hayku o 3emuie). HOBOCTM HayKu, KHUTH, HAy4YHO-
MONYJISIPHBIEC CTAThH, JICKIIUU, SHIIUKIOTECANH.

— http://gotourl.ru/4783  (http://potential.org.ru/) CalT Hay4YHO-TIOMYJISPHOIO
xypHana «Ilorenmman». XKypuan uzgaércs ¢ 2005 r., ¢ 2011 r. — paszgen

CXUAMUD.

— http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT HayYHO-TIOMYJISPHOTO KypHaa
«Xumus u xxu3Hby. XKypHan uzgaéres ¢ 1965 r.

— http:/igotourl.ru/4786  (http://www.chemnet.ru/rus/elibrary/)y OTKpbITass 3JIEKTPOHHAS
oubnuorexka xumuueckoro mnoptana «Chemnety, comepxut ydeOHbIE U
MH(OpPMAIIMOHHBIE MaTepUalibl JUIsl IIKOJIBHUKOB M yuutened. B Hel
MOXHO HaWTH y4eOHMKM TI0 OOmeil M HEOpraHM4ecKO XHWMHH,
OpraHMYeCKOM XWMMHH, MYJIbTUMEAMAMAaTepualbl, a Takke 3aJayu
XUMUYECKUX OJUMITNAJ C PEUICHUSIMH, 33]]a4l BCTYIUTEIBHBIX 9K3aMEHOB
JUTsl aDUTYPHEHTOB.

— http://gotourl.ru/4789  (http://www.nanometer.ru/) TlopTan Mo HaHOTEXHOJOTHSM.
OcHoBHas 11eJIb — pa3BUTHE 00pa30BaHUsI B 00JIACTH HAHOTEXHOJIOTUU U
MOJATOTOBKA K MHTEPHET-OJMMITHAJIE IO HAHOTEXHOJIOTUSM.

— http://gotourl.ru/4792  (http://periodictable.ru/)  Pycckos3blusbiii  caiit 0
CBOMCTBAX XUMHUYECKUX IJIEMEHTOB.

—  http://gotourl.ru/7180 (https://www.lektorium.tv) HekoMmepueckuii calT OHJIaWH-
00pa3oBaHus, COAEPKUT MHOTO MHTEPECHBIX 0Opa30oBaTEIbHBIX KYPCOB H
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BUJICOJICKIIMM I IIKOJIbHUKOB, CTYJICHTOB M y4yuTelieh. ECTh HECKOIBKO
KYpPCOB 10 XUMHUH.

—  http://www.xumuk.ru CaiT 0 XMMUU: KJIACCUYECKUEe YUYEOHUKH, CIIPABOYHUKH,
DHIMKJIONECINU, TIOUCK OpPraHUYECKMX M HEOPTraHWYECKUX PEaKINM,
COCTAaBJICHUE YPABHEHUN PEAKIIUH.

Hugpopmayuonno-obpazosamenbHule pecypcol:
1. bu6morexka 'OCTos. Bece 'OCTwI, [DnexTpoHHBIH pecypc],

URL:http://vsegost.com/

aﬂeKmpOHHble OubIUOMEUHblE CUCIEMbL:

1. OBC VumBepcuTeTckas oubaroTeka onyaiu - http://biblioclub.ru
OBC «ZNANIUM.COM» http://znanium.com
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