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1. OBIIASL XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30BATEJbHOM JUCHUIIIMHBI «XUMHUSI»

1.1. MecTo  JUCHMIIIMHBI B CTPYKTYpe  OCHOBHOHi  MpodecCHOHAIbHOU
00pa3oBaTeJIbHON MPOrPaMMBbI

O6meobpa3oBaTenbHas MUCHUIUIMHA «XUMUSD  SBIAETCS  O0SA3aTENBHONW  YacThiO
0011e00pa3oBaTebHOrO 1UKIa 00pazoBaresbHON TporpamMmbl B cootBeTcTBUr ¢ GI'OC CIIO
no npogpeccuu 23.01.17 Macmep no pemonmy u 00C1yHcU8aHUI0 A8MOMOOUTEL

OobmeoOpa3oBatenbHas JUCHUIIIMHA « XUMHUS» M3ydyaeTcss B 0011€00pa30BaTeIbHOM IHKIIE
y4eOHOTO0 TJIaHa OCHOBHOM MpodeccroHaIbHONM 00pa30BaTeIbHON POrPaMMBbl YKPYITHEHHBIX
rpymn crnienranbHocTel 15.00.00. «ManmHaocTpoeHuey

[lpuknangnoit Momyib BkIOYaeT naBa paszfgena. Pazgen 8 «Xumus B ObITy H
MIPOM3BOJICTBEHHOMN NIESITELHOCTH YEJIOBEKa» peallu3yeTcs JJid BCEX /CheluanbHOCTEH
Ha Matepuane KeicoB, CBA3aHHBIX C HKOJIOTMYECKOM 0€30MacHOCThIO M OLCHKOM MOCIEeACTBUIMA
OBITOBOM M TPOM3BOJICTBEHHOW JEATEIBHOCTH, MO OTpacisiM Oyaymedl mpodeccuoHaIbHOM

JACATCIbHOCTH 06yqa}0umxc>1.

1.2, Llenu u MIaHUpyeMble Pe3yJabTaThl 0CBOCHHS THCIMILTHHBI

1.2.1. Ilenn ¥ 32124 TUCHUILTHHBI

dopmMHpOBaHUE Yy CTYJICHTOB XUMHUYECKOM COCTABIISIONICH €CTECTBEHHO-HAYYHOM KAPTHUHBI
MHpPa KaK OCHOBbI IPUHATHS PELICHUA B JKU3HEHHBIX M IPOM3BOJICTBEHHBIX CUTYALHUSX,
OTBETCTBEHHOTO MOBEICHNUS B TPUPOTHON CPEJIE.

3amaun AMCUMILUIAHBL:

1) cdopmupoBaTh OHUMaHKE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHXIIPOIIECCOB 1
ABJIICHUN B OKDPYXAaIOIIEH Cpele, LENOCTHOM HAy4yHOM KapTHHBI MHUpA, B3aUMOCBA3M MU
B3aMMO3aBUCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS MPOBOAUTH PACUCTHI 10 XUMHYECKUM (OPMyJaM M YpPaBHCHHAM
XAMHYECKUX DPEaKUMH, IUIAHUPOBATH W  UHTEPIPETUPOBATH  PE3YJBTATHl  XUMHUECKHX
SKCIIEPUMEHTOB,

3) chopmMupoBaTh  HABBIKH  HPOBEACHHS  XHMHYECKUX  OKCIEPHMEHTAJIbHBIX
MCCTIENIOBAHNN ¢ COOMIOZIEHMEM TpaBWsl  O€30MacHOr0 OOpaIieHhs C BENmeCTBAMH U
n1abopaTOpHBIM 000PYTOBAHHUEM;

4) pa3BuUTb YMCHHA AHAJIM3WPOBATL, OLCHMBATH, IPOBEPATL Ha JOCTOBCPHOCTH H
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0000maTh HHHOPMALMI0 XUMUYECKOTO XapakTepa U3 Pa3iuyHbIX HCTOYHUKOB;

5) chopmmpoBath yMeHHS TPOTHO3UPOBATH MOCICACTBUS CBOCH JESATENBHOCTH U
XUMAYECKHX TPUPOITHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX TPOLIECCOB;

6) chopmupoBaTh MOHMMAaHHE 3HAYMMOCTH JOCTHKEHHH XUMHYECKOW HAyKd WU
TEXHOJIOTUH /IS Pa3BUTHS COLUATBHON M MTPOU3BOACTBEHHOM cep.

1.2.2. [lnanupyemble pe3yIbTATBI OCBOGHHS 00IIe00pPa30BATENbHON JUCHMILUIAHBI B

cootBercTBHM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO



Kox u Ilnanupyemblie pe3y/ibTaThl 0CBOCHHUS
HAHMEHOBAHHeE AHCTMILTHHBT
(popMupyeMBbIX OO0uue JMCUUIUIMHAPHBI
KOMIIeTeHI Ui 1 o2
OK 01. Beibupats B yacTu Tpy10BOr0 BOCHHTAHUS: - BIAJETb CHUCTEMOM XUMHYECKMX 3HAHWM, KOTOpas
CIIOCOOBI PEIICHHS - TOTOBHOCTb K TPYyIy, OCO3HAHHC IICHHOCTH MAaCTCPCTBA, | BkI0YaeT: OCHOBOMOJATAIOMIME TOHATHA (XUMHYECKHUI

3ajJa4
npodeccuoHaIbHO
HJIeITeIbHOCTH
TIPUMEHHUTENBHO K
pa3IMYHBIM
KOHTEKCTaM

TpyAoao0ue;
- TOTOBHOCTb K aKTUBHOM JEATENLHOCTH TEXHOIOTHYECKON
| COIMATTBHOM HanpaBJIeHHOCTH, CIIOCOOHOCTB
MHUIIMUPOBaTh, IUIAHUPOBATH M CAMOCTOSTEIHLHO
BBITIOJTHATH TaKyHOICSITEIIbHOCTD;

- HHTEpeC K pa3iuuHbIM cdepaM mnpodeccuoHaTbHOM
NEeSTeTLHOCTH,

Osuajenue YHHBEPCAJIbHbIMH
M03HABATEJIbHBIMHU AECTBUSIMU:

a) 0a30Bble JOTHYECKHE IeHCTBHS:

- CaMOCTOSTENbHO (HOPMYIHUPOBATH M AKTYaJIU3MPOBATH
npo0bieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATH CYIIECTBEHHBIN MPHU3HAK WA OCHOBAHHUS
TS CpaBHEHHU, KaccuuKaiuu 1 00001IeHHUS;

- ONPENENATh eI IeATeIbHOCTH, 3a/1aBaTh MapaMeTphl U
KPUTEPUH UX TOCTIKCHNS,

- BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B
paccMaTpUBAEMbIX SBJICHHUSX;

- BHOCHTh KOPPEKTHBBI B JESITEIbHOCTH, OIEHUBATH
COOTBETCTBHE pE3yJIbTaTOB IIEJSIM, OIIEHUBATH PHCKU
TOCNE/ICTBHI IEATENBHOCTH,;
- pa3BUBaTh  KPEaTHBHOE

’KI3HEHHBIXTTPOOIIEM
0) 6a3oBble HCCIeI0BATEIbCKHE NEHCTBHS:

y4eOHbIMH

MBIIUJICHAC  TIpU  PCIICHUM

3JIEMEHT, aToM, JJICKTPOHHAs 00oJoYkKa artoma, s-, p-, -
SJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIA, BAICHTHOCTb,
3EKTPOOTPUIIATENIBHOCTh, CTENICHb OKHUCJICHHS, XUMHYECKas
CBS3b, MOJIb, MOJIAPHAs Macca, MOJIAPHBIA 00bEeM, YIIepoHbIH
ckenet, QYHKIMOHATbHAS TPy, paauKall, H30MEPHs, H30MEPHI,
TOMOJIOTHYECKUH PSifl, TOMOJIOTH, YTIIEBOJOPOIbI, KUCIOPOA- U
a30TCOJIEPIKALINE COCMUHEHUS, OHOJOTUYECKH AKTUBHBIC
BellecTBa (YTJIEBOABI, JKUPbI, OENKU), MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE COCIUHECHUS,
KPUCTAJUIMYECKAs pelIeTKa, THIBl XUMHYECKHX pPEaKIHUi
(OKHCIIUTETLHO-BOCCTAHOBUTEIIBHBIC, IK30- u
HHJIOTEPMHUYECKUE, PEaKIMi MOHHOTO OOMEHa), pacTBOD,
ANEKTPOITUTHI, HEJIEKTPOJIUTHI, ANEKTPONUTUYECKAS
JUCCONMAIMS,  OKUCIMTENIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHAYECKON pPEeakIuu, XUMUYECKOE PAaBHOBECHE), TCOPHU U
3aKOHB (TEOpHMS XHMHYECKOTO CTPOCHHUS OpPraHMYECKUX
BemecTB A.M. bBytiepoBa, TeopHsl SIEKTPOIUTUYECKON
auccouranuu, nepuoandeckud 3akoH .M. Menneneesa,
3aKOH COXPaHEHHUS MacChl), 3aKOHOMEPHOCTH,CUMBOJINUECKHIA
A3bIK  XUMHUH, (DAKTOJOTUUECKUE CBEICHHS O CBOWCTBAX,
COCTaBe, TMOJy4yeHMM U  O€30MacHOM  HCIOJb30BAHUH
BAXHEUIINX HEOPraHMYECKUX U OPraHMYECKUX BELIECTB B
OBITY MIPAKTHYECKOI TEATEIBHOCTH YeTI0OBEKA;




- BIaJICTh HaBbBIKaMH yqe6HO-HCCH€HOBaT€HLCKOﬁ
HpOﬁKTHOﬁZ[eﬂTCHLHOCTH, HABbIKAMM Pa3pCIICHUA HpO6J’I6M;

H

- YMETb  BBIABIATH  XapaKTEpPHbIE  NPU3HAKA U
B3aUMOCBS3b M3YUYECHHBIX TIOHATHH, IPUMEHATh
COOTBETCTBYIOI[E IIOHATUS IIPU ONUCAHUM CTPOCHHUA U
CBOWCTB HEOPraHMYECKHX M OPraHUYECKUX BELIECTB U HX

npeBpameHHﬁ; BbIABJIATh B3aUMOCBA3b XHUMHUYCCKUX
3HAHUU C IIOHATHUAMUA u IMpCaACTaBICHUAMU

TPYTUX

! VKa3bIBAITCA MHUHOCTHBIE H MeTanpeaMerHbie pesyastatsl n3 ®IOC COO (B mocmenreii penaxiuy ot 12.08.2022) B oTriaromsHoil Gopwe,

hopmupyembie 0011e00pa30BaATENBHON TUCITATITHHOM
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- BBISIBIIATH IPUYMHHO-CIIEICTBEHHBIE CBSI3H i
AKTYalIM3UpoBaTh 3a]auy, BBIIBUIaTh THUIOTE3y €€ PELICHHS,
HaXOAUTh  APryMEHThl I  JIOKa3aTelNbCTBA  CBOUX
YTBEPKICHUH, 3a/1aBaTh MapaMETPbId KPUTEPUU PEIICHHUS;

- aHAJIM3UPOBATH TMOJYUYEHHBIE B XOJIE PEIICHUS 3a1a4n
pe3yNbTaThl, KPUTHYECKH OLEHMBATh HMX JOCTOBEPHOCTH,
MPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCIIOBHUSIX;

-YMCTb  IICPCHOCUTb  3HAHMA B IIO3HABATCIbHYIO H
MPAKTHICCKYIO o0JyacTH AKUBHCACATCIIBHOCTHU,
- YMCTb HHTCTPHUPOBATDH 3HaHUA H3 Pa3HbIX

IpPEIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE MJ€H, Tpeljiaratb OpUIMHAJIbHBIE
TIOJIXO/BIN PELIICHUS;

- CIOCOOHOCTB 170 HCIIOJIb30BaHHS B
TI03HABATEIbHOM UCOLMAIBHOM IPAKTHKE

€CTECTBEHHOHAYYHBIX MPEIMETOB;
- yMETh  WCMOJb30BaTh  HAUMEHOBAHUS  XMUMHYECKHX
COCIMHEHUI MEXIYHAPOJHOTO COK3a TEOPETUUECKOM H
MPUKIATHON XMMHU W TPUBMANbHBIE HA3BaHUS BAKHEHIINX
BEILIECTB (3THIICH, alleTHICH, IIUlepHH, GeHo, hopManbaerus,
YKCYCHAsi KUCJIOTA, TJIMIMH, YTapHbIA a3, YIIeKUCIbIi Tas3,
aMMHUAaK, TalleHas W3BECTb, HETAIllCHas W3BECTb, NMUTbEBAs
cola M JPYrux), COCTaBIATH (POPMYJbl HEOPraHUYECKUX U
OpraHMYEeCKUX BELIECTB, YPABHEHHUS XUMUUECKUX PEAKIIUH,

OOBSACHATH WX  CMBICH;  MOATBEPXKAATh  XapaKTepHBIE
XMUMAYECKHE  CBOWMCTBA  BEIIECTB  COOTBETCTBYIOLIUMH
DKCIIEPUMEHTAMU M 3alMCAMU  YPABHEHUH  XMMHYECKHX
peaKLui;

- YMETb YCTAaHABIIMBATh IPUHAJICKHOCTh H3YyUYEHHBIX
HEOPTraHWYECKUX M OPraHMYECKUX BEIIECTB K OMPEICTCHHBIM
KJIaccaM U IpyMIaM COeAMHEHUH, XapaKTepPU30BaTh UX COCTAB
¥ BAOKHEHIIME CBOMCTBA; ONPENAENATh BUABI XUMHUYECKHX
CBsi3el (KOBaJeHTHAs, MOHHAS, METAJIMUECKasi, BOJAOPOIHAS),
THIIBI KPUCTAJUINYECKUX pEeLeToOK BEILECTB;
K1acCu(GUIMPOBATH XUMUYECKHE PEAKIINH;

- copMHpOBATh TIPEACTABICHUSA: O MATEPHATBLHOM EIUHCTBE
MHp2, 3aKOHOMEPHOCTAX M MO3HABAEMOCTH ABJIECHUN TIPUPOJIBI; O
MECTE U 3HAYCHUH XUMUH B CUCTEME €CTECTBEHHBIX HAYK U
ee poimd B 00ECTICYCHHH  YCTOWYMBOTO  Pa3BUTHUS
YEeNOBEUECTBA: B PEIICHMHM TMPOOJIEM AIKOJOTUUECKOH,
DHEPTeTUYECKOW W THUIINEBOM OE30MaCHOCTH, B Pa3BUTUU
MEJMILIMHBI, CO3JaHMM HOBBIX MAaTEpUajoB, HOBBIX
MCTOYHUKOB DHEPrHH, B OOECHEYEHUH PalMOHAIBLHOTO
IPUPOJONOIb30BaHNUg, B (OPMUPOBAHNH MHUPOBO33PEHUS
1 o0meld KyInbTyphl YENOBEKa, a TaKkKe HKOJIOTHYECKU
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00OOCHOBAHHOTO ~ OTHOIICHUS K CBOEMY 3/I0POBBIO |
IIPUPOJHOU CPEJIE;

- BJNQJIETh ~CUCTEMOM XHMHUYECKMX 3HAHWH, KOTOpas
BKJIIOYAET: OCHOBOIMOJIATAIONINE TOHATHUS (IOMONHUTENIBHO K
CHCTEME TIOHATHI0A30BOTO YPOBHS) - H30TOIBI, OCHOBHOE U
BO30YK/IEHHOE COCTOSIHUE aTOMa, THOpUIU3aIs ATOMHBIX

opOuTtaneii, xummdeckas cBsizb (" " w ", KpaTHbIC
CBS3M), MOJIIpHAs




KOHI[CHTpAIMs,  CTPYKTypHas  QopMmyna,  H30MEpHA
(CTpyKTypHas, reOMeTpuyecKas (LUC-TPaHC-U30MEPHS), THIIbI
XUMHYECKUX Peakiuil (roMo- U reTeporeHHble, 00paTUMble U
HeoOpaTuMbIe), PacTBOPHl (MCTUHHBIE, AMCTIEPCHBIE CHCTEMBI),
KPUCTAIIOTUIPAThl, CTEHEHb JUCCOLMALINU, SJIEKTPOIH3,
KPEKUHT, PU(OPMHUHT); TEOPUH W 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUECKUE 3HAHWSA, JIXKAIIUE B OCHOBE TOHUMAHUSA
NPUYMHHOCTA W CHCTEMHOCTH XWUMHYECKHX  SBJICHHUH,
COBPEMEHHBIC TIPEJICTABICHUS O CTPOCHUM BEUIECTBA HA
aTOMHOM, MOJIEKYJIPHOM U HaJMOJEKYISIPHOM YpPOBHSX;
MPEJICTaBICHUS. O MeXaHU3MaX XUMHYECKHX pEaKIuii,
TEPMOIMHAMUYECKUX M KHHETUYECKUX 3aKOHOMEPHOCTSX HX
MPOTCKAHWS, O XWMHYECKOM DABHOBECHH, JUCIEPCHBIX
cucTeMax, (hakToJIorHueckue CBEICHUsI O CBOWCTBAX, COCTABE,
MONYy4YeHNA U OE30MaCHOM HCTONB30BAHUM — BKHEHUIIHX
HEOPraHMYEeCKUX ¥ OPraHWYEeCKHX BEHIECTB B OBITY U
MPAKTUUECKON AESATETLHOCTH YENOBEKa; OOIMUX HAYYHBIX
NPUHIUIIAX XMMHYECKOTO MPOM3BOJCTBA (HA MpPUMEpE
MPOW3BOACTBA  CEPHOW  KUCIOTHI, AaMMHaKa, METaHOINa,
nepepaboTku HedTH);

- YMETh MPOBOAUTH PACUYETHI 10 XUMHIECKUM (PopMyIam
¥ ypaBHEHUSM XUMHUUYECKHX PEAKIU C HMCIOJIh30BAHHEM
(Qu3nyeckux BenMYMH (Macchl, 00beMa ra3oB, KOJUYECTBA
BEIECTBA), XapaKTEPU3YIONIUX BEIIECTBA C KOITMYECTBEHHON
CTOPOHBI:  PacueThl MO0 HAXOXKICHUIO XUMHUYCCKOM
(GopMyJIBl BEIIECTBA; pacueThl Macchl (00beMa, KOJIMuecTBa
BEIECTBA) TPOMYKTA pPEAKIMH, €CIH OJHO W3 HCXOIHBIX
BEIIECCTB JIAHO B BUJE PACTBOpPA C ONPENEICHHOM MAacCOBOM
Jo7nel PacTBOPEHHOTO BEIIECTBA WM JaHO B H30BITKE
(MMeeT TpUMECH); pacueThl MacCOBOM WM OOBEMHOM

8




JOJM BBIXOJa TPOAYKTA PEAKIUH; PACUCThl TEILIOBOTO
y¢hdexTa peakiyil, 00beMHBIX OTHONICHUH Ta30B;

- YMETh  BBIABIATH  XapaKTepPHbIC  NPU3HAKH |
B3aMMOCBSI3b M3y9ICHHBIX TIOHSATHIA, TIPUMECHSTD
COOTBETCTBYIOIIME TIOHATHS TIPH ONHMCAHUM CTPOCHHUA |
CBOWCTB HEOPTraHWYECKUX W OPraHUYCCKHX BEIICCTB U HX
TPEBPAIICHAN; BBIIBIATH B3aHMMOCBSI3b XHMHYCCKHX




3HAHUI C IOHATUAMH U TIPE/ICTABICHUSAMHU JIPYTUX PEIMETOB
s Gonmee OCO3HAHHOTO TIOHUMAHUS U OOBSCHEHUS
CYIIHOCTH MAaTepHAbHOTO EJMHCTBA MHUpPA; HUCIOJIb30BATH
CUCTEMHBIE XUMHYECKHE 3HaHUS [l OOBSCHEHHS WU
IPOTHO3UPOBAHUS ABJICHUH, UMEIOIUX €CTECTBEHHOHAYYHYIO
IpHpOAY,

- yMETb  KCIOJb30BaTh ~ HAUMEHOBAHHMS  XUMUYECKHX
COCIMHEHU MEXKIYHAPOJHOTO COK3a TEOPETUUECKOM H
NPUKIAJHOM XMMHM U TpPUBUAIbHBIE HA3BaHUS BEILIECTB,
OTHOCAIMXCS K M3YYEHHBIM KjaccaM OpraHM4ecKux M|
HEOPraHUYECKUX COECIUHEHUI; UCIOJIb30BaTh XUMUUYECKYIO
CUMBOJIUKY [JIi COCTaBlEeHHS (DOPMYJl HEOPraHUYECKUX
BEIECTB, MOJEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAaIllEHHbIX U CKENETHBIX) (OpMyN OpraHM4ecKux
BEIECTB; COCTABIATh YPABHEHUS XUMHUYECKUX DPEaKIUid U
pacKpbIBaTh ux CYILHOCTb: OKHCJIUTEIBHO-
BOCCTaHOBUTEIIBHBIX PEAKIUN MMOCPEJCTBOM COCTABIEHUS
3JIEKTPOHHOTO OallaHca 3TUX PEAKIMH; PeaKIuii MOHHOTO
oOME€Ha ITyTeM COCTaBJIECHUS MX MOJHBIX M COKPAIEHHBIX
VOHHBIX YPAaBHEHHI; peakiuin

TUIPOITH3A, peakiuii  KommiekcooOpa3oBaHus — (Ha
NpUMEpPE THIPOKCOKOMIUIEKCOB LMHKA W AIIOMHHHSA);
MOATBEPAK/IATh XapaKTEPHbIE XUMHYECKUE CBOWCTBA BEILECTB
COOTBETCTBYIOIMMHU 3KCIIEPMMEHTAMH U 3aIUCAMU YPaBHEHUH
XUMUYECKUX PEeaKLuii;

- YMETh KIIacCU(DHUIMPOBATH HEOPraHM4IECKue )
OpraHMYecKue  BEIIECTBA M  XUMUYECKHE  PEaKIUH,
CaMOCTOSATENIbHO BHIOMPATh OCHOBAHHS W KPUTEPUU IS
K1accuPuKauu  M3y4aeMbIX ~ XMMHYECKUX  OOBEKTOB;
XapakTepH30BaTh COCTAB M BAXKHEHMIIME CBOMCTBA BELIECTB,
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NPUHAUIEKANNX K ONpPENETICHHBIM KilaccaM M TIpymnaM
COEIMHEHHUH (IPOCTbIE BELIECTBA, OKCH/IbI, THAPOKCH/IBL, COIIH;
YIJIEBOJOPObl, TPOCThie  3(UPHL, COUPTHL,  (EHOINBI,
aJbJICTU/IbI, KETOHbI, KAPOOHOBBIC KHCIOTHI, CII0XKHbIC A()HPBI,
KUPBI,  YIJICBOABI, AaMHHbI, AMUHOKHMCIOTBI,  O€JKH);
IPUMEHATh 3HAHMA O COCTaBE M CBOMCTBaxX BEIIECTB IS
DKCIIEPMMEHTAIbHOW IIPOBEPKM  THUIIOTE3  OTHOCUTENIBHO
3aKOHOMEPHOCTEH TPOTEKAHMS XUMHUYECKHX pEAKUUHA H
MPOTHO3UPOBAHHUS BO3MOKHOCTEN UX
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OCYIIECTBJICHUS;
- YMeTb MOATBEPKIaTh Ha KOHKPETHBIX MPUMEPAX XapakTep
3aBUCHMOCTH PEAKIHOHHOM CIOCOOHOCTH OpPraHBYECKHX
COCJIMHECHHUIT OT KPaTHOCTH U THIIA KoBajeHTHOM cBs3u (' "' n
""'"), B3aUMHOT0 BIMSHHS aTOMOB ¥ IPYIIT aTOMOB B MOJIEKYJIaxX; a
Takke OT OCOOCHHOCTEW  peanu3aludl  Pa3IMYHbIX
MEXaHHU3MOB MPOTEKAHHUS PEaKIIHIA;

- YMETb XapaKTepH30BaTh HIEKTPOHHOE CTPOEHUE aTOMOB (B
OCHOBHOM U  BO30YXJIEHHOM COCTOSHMHM) U  HOHOB
XAMHYECKUX 31eMeHTOB 1 - 4 mepuonoB llepuonnyeckoi
cucteMbl JI.1. MeHaeneeBa 1 uxX BaJ€HTHBIC BO3MOXKHOCTH,
ucnonb3ys mousatus ''s"”, 'p", "d-amextponnsle’ opOuTaNH,
SHEPreTUYECKHe YPOBHH; OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUUYECKHX JIEMEHTOB U 00pa3yeMbIX

VMU COEJIMHEHUH 110 IEPUOJIaM U TPYIIIaM;
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OK 02.
Hcnons3oBath
COBPEMCHHBIC
Cpe/ICTBA TIOUCKA,
aHanu3a u
UHTEpIpEeTalu
UHpOpMAIIUH U
UH(OpMaLIMOHHBIE
TEXHOJIOTHH TS
BBITIOJTHEHUS 33144
npodeccuoHaIbHOM
JeSITEbHOCTU

B 00;1acTH HEHHOCTH HAYYHOTO O3HAHMS:
- c(OpMHUPOBAHHOCTh MHUPOBO33pEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Ppa3BHUTHS
HayKl ¥ OOIIECTBEHHOM MNPAKTUKH, OCHOBAHHOTO Ha
JMANOTe KYJbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOErO
MecCTa B MOJHKYJIBTYPHOM MHDE;

- COBEPILIEHCTBOBAHUE SI3BIKOBOM M YUTATENBbCKOH KYIBTYpBI
KaK CpeiCTBA B3aMMOJCHCTBUSA MEXJy JIIOJbMU U TO3HAHUS
MHDA;

- OCO3HAHME  LEHHOCTM  HAy4YHOH  JEATEeIbHOCTH,
TOTOBHOCTb OCYIIECTBIIATH IPOEKTHYIO U HCCIIEI0BATENbCKYHO
JNESATENbHOCTb HHAMBUAYATIBHO U B IPYIIIE;
Osaagenne YHHBEpCATbHBIMH

M03HABATEJIbHBIMHI AeHCTBUSIMU:
B) paboTa ¢ nHopmanuei:

y4eOHbIMH

- BIaACThb  HABbIKAMHM  IIOJYYCHHA HH(bOpMaHI/II/I n3
HCTOYHHUKOB Pa3HBIX THIIOB, CaMOCTOATCIIBHO
OCYHICCTBIIATL  MMOWUCK, aHaJIM3, CHUCTCMATU3AlUI0 U

MHTEPIPETALNI0 UHPOPMALIMU PA3IUYHBIX BHAOB U (hopM
TIPEACTABICHUS;

- YyMETb  IUIAHUPOBAaTh W BBINOJHATh  XUMHYECKHUH
SKCIIEPUMEHT (IPEBpAIIEHHUsS OPraHUYECKHUX BEIIECTB NPU
HAarpeBaHuM, IOJYYCHUE dTUICHA U U3YYEHHE €r0 CBOMCTB,
KaueCTBEHHBIE PEAKIMM HA AIbJAETHIBI, KpaXMal, YKCYCHYIO
KUCIIOTY; JEHAaTypauus O€NKOB MpU HArpEBAHUM, LIBETHHIC
peakuuu O€NKOB; IMPOBOJUTH pPEaKUMd HOHHOTO OOMEHa,
ONpENENATh  CpPely BOIHBIX  pAacTBOpPOB, KauyeCTBEHHBIE
peakuuu Ha cyiab(ar-, kKapOoHAaT- ¥ XJIOPHUJ- AHHOHBI, Ha
KaTHOH AaMMOHMS; pelaTh OSKCIEPUMEHTAIbHBIE 3aHa4d 110
temaM "Metamnel" u "Hemetamibl") B COOTBETCTBHU C
MpaBWIaMi  TEXHUKH  0€30MacCHOCTH Mpu  OOpalleHuH ¢
BEIIECTBAMU U J1a00PATOPHBIM 000PYAOBAHUEM; MIPEJCTABIATH
pe3yJbTaThl XMMHUUYECKOTO 3KCIEpUMEHTa B (hopMe 3amucu
YPaBHEHHI COOTBETCTBYIOIIMX PEAKIMI U (OpPMYIMPOBATH
BBIBOJIBI HA OCHOBEITHX PE3YJIbTATOB;

- YMETb  aHANM3UPOBATH  XUMUYECKYI  HMH(OpMaIHIo,
MOJTy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CPEICTB MacCOBOM

uHopmarimu, ceth UHTepHET 1 apyrHe);
- BIAJCTh OCHOBHBIMM METOJAMH  HAYYHOTO
BELLECTB U

IMO3HAaHHUA]
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- CO3/IaBaTh TEKCTHl B PA3IUYHBIX (hOopMaTax ¢ y4yeToM
Ha3Ha4YeHUs MHPOPMAIUK U 1IENeBOil ayJUTOPUH, BBIOHpast
ONTUMAIbHYIO (hOpPMY HPEACTABICHUS U BU3YaTU3aLUY;

- OLICHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTb HH(POPMALIUH,
€€COOTBETCTBHE TIPABOBBIM U MOPAIIbHO-ITHYECKUM HOpPMaM;

- HCIOJB30BaTh CpEACTBA HH(POPMAIIMOHHBIX U
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B peleHun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTaHU3AIMOHHBIX
3a]a4 ¢ coOMo/ieHreM TpeOOBaHUI 3PrOHOMUKH, TEXHUKH
0e30IacHOCTH, TUTHEHBI, PecypcocOepeKeHHs], MPaBOBbIX
M JTHYECKMX  HOPM, HOPM  HMH(MOPMALHOHHOM
0€30I1acCHOCTH;

- BIQJeTh  HABBIKAMH  pACIO3HABAHMA M 3QlUTHI
MHpOpMALNH, MH(pOPMaLOHHON Oe3omacHoCTH
JIMYHOCTH;

XUMHYECKHX SBJICHUI (HabmoeHue, U3MEPEHHE,
SKCTIEPUMEHT, MOJIETTUPOBAHHE);

- YMETb MPOBOAUTH PACUETHI M0 XUMHUYECKUM (PopMyam
U YpaBHEHUSM XUMHUYECKHX PEaKIUH ¢ HCIOJIb30BAaHHEM
(GU3MYEeCKUX BEJIWYMH, XapaKTEPU3YIOUIMX BELIECTBA C
KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa (HOpMajbHbIC
YCIIOBHS) Ta30B, KOJMYECTBA BEINECTBA; HCIIOIH30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS IS IPUHATHUS PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHUEM;

- yMeTh  CaMOCTOSITENIBHO  IUTAHMPOBAaTh W  TPOBOJAHTH
XUMHYECKHHN JKCTIEPUMEHT (TIOMyYeHHE W W3yYCHHE CBOICTB
HEOPraHWYECKUX M OPraHMYECKUX BELIECTB, KAaueCTBEHHbBIE
peakuuu  YIIEBOJOPOJIOB  Pa3NUYHBIX  KJIaccoB |
KHCIIOPOJCOIEPKAIINX ~OPraHUYECKUX BELIECTB, pELICHHUE
IKCTIEPUMEHTANbHBIX 3a/ay 1o pacro3HaBAHMIO
HEOPraHMYeCKUX M OPraHMYECKHUX BEIIECTB) C COOMOJCHUEM
npaBua  Oe3omacHOro  oOpamieHHst ¢ BEIIECTBAMH U
nabopaTopHbIM 000pyAOBaHHEM, (OPMYJIUPOBATH LIEIU
HCCIIEIOBaHMS, NPEAOCTaBIATh B  pa3nu4yHoOi  Qopme
pe3yJbTaThl JKCIEPUMEHTA, aHATM3UPOBaTh U OLEHMBATH HX
JIOCTOBEPHOCT;

- YMEThb  OCYWIECTBJIATh  IENCHANPABICHHBIA  MOUCK
XHUMUUYECKOH HMH(OpPMAIMU B Pa3IMYHBIX HMCTOYHHKAX
(nayuHas W yueOHO- HaydHas JUTepaTypa, CpeacTBa
MaccoBoil MH(popManuu, ceTb VHTepHET u  JpyrHe),
KPUTHYECKH aHANM3UPOBATh XUMHUUYECKYI HWH(GOPMAIIHUIO,
nepepalaTbiBaTh €€ M MCIOJIb30BaTh B COOTBETCTBUU C
TOCTAaBIEHHOH y4eOHOl 3a7a4ei;

- BJJIETh CUCTEMOM 3HAHUI 0 METOJaX HAYYHOTO MO3HAHHS
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SIBIICHUM IIPUPOIDbI, UCIIOJIb3YCMBIX B CCTCCTBCHHLIX HAYKAX U
YMCHUAMU NPUMCHATH 3TU 3HAHUA ITPU SKCICPUMCHTAJILHOM
HCCICAOBaHMN BCIICCTB W UIA OOBSCHEHHS XMMHYCCKHX
HBH@HHﬁ, HMCHOIMHUX MCCTO B IIPHUPOIC Hp&KTH‘I@CKOﬁ

JACATCIIbHOCTHU
YCJIOBCKA U B HOBCGI[HGBHOﬁ JKU3HHU,

OK 04. 3¢ dextusHO

B3aMMOJIEHCTBOBATE U

FOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOATCIbHOCTH
HCaMOOIIPCACIICHUIO,

- YMETh IUIAHUPOBATH U BBINOJIHATh XUMHUUYECKUI
SKCIIEPUMEHT(TMPEBPALLIEHUSI ~ OPraHMYECKUX BELIECTB
pu HArpeBaHNUH,
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paboTath B
KOJIIEKTHBE U
KOMaHJ1e

-OBIIA/ICHUE HaBBIKAMH y4e0HO-HCCIEI0BATENbCKOM,
IPOEKTHOMH COLUANBHOM ESATENBHOCTH;

OBilaiecHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH
JAeCTBUSAMU:

0) coBMecTHasI J1esITeJIbHOCTD.

- MOHMUMATh U UCTIOJIB30BaTh NPEUMYLIECTBA KOMAHIHOM U
VHIMBUYaIbHON PabOTHI;

- IPUHUMATh 1enu COBMECTHOI JNEATENBHOCTH,
OpPraHM30BbIBATh M KOOPJAMHHUPOBATh JEUCTBHA IO €€
TOCTHKEHHUIO: COCTABIIATh IUIAH JAEWCTBUM, PACIIPEACTIAT
pOJIU C YYETOM MHEHUIYYACTHUKOB 00CYXIaTh Pe3yIbTaThl
COBMECTHOM padOThI;

- KOOPAMHUPOBATh M  BBIIONHATH PabOTy B  YCIOBHSIX
peaNpbHOr0,  BUPTYaIbHOTO ¥ KOMOMHHMPOBAHHOTO
B3aUMO/ICHCTBHS,

- OCYIIECTBIATh MO3UTUBHOE CTPATETMYECKOE MOBEICHHE
B PA3NUYHBIX  CHUTyalUsX, MpPOSABIATH TBOPYECTBO U
BoOOpaxeHue, ObITh MHUIIUATHBHBIM

OgJajieHue YHUBEPCAIbHBIMA Pery/isiTHBHBIMH
NeHCTBUSIME:T) IPHHSITHE ceOsl M IPYTHX JTHO/Ieii:

- IPUHAMATh MOTUBBI M @PTYMEHTHI IPYTUX JIFO/IEH MpH

AHAJN3EPE3YIbTATOB NEATEIBHOCTH;

- IPU3HABATh CBOE MPABO ¥ MPABO JPYTHX JIO/ICH Ha
OIINOKH;

- pPa3BMBATh CIOCOOHOCTH MOHUMATh MHP € TIO3UIIUH

JPYrOro4yeaoBeKa;

TIOJTy4E€HHUE 3THJICHA U U3YYEHHE €r0 CBOMCTB, KAUECTBEHHBIC
peaKuuyd Ha  aNbJCTH[IBI, KpaxMal, YKCYCHYK KHUCIOTY;
fieHatypaius O€NKOB MM HArpeBaHUM, IIBETHHIC pEaKIUU
OEKOB; MPOBOAUTH PEAKIUM HOHHOTO OOMEHa, OMPEeeNiTh
cpely BOJHBIX pacTBOPOB, KauEeCTBEHHbIE pPEAaKUUU Ha
cynbdar-, kapOOHAT- W XJIOPWUA- aHWOHBI, HAa KAaTHOH
AMMOHHMS, pPEIIaTh SKCIEPUMEHTANbHBIE 33Jaul TI0 TEeMaM
"Metamns" u "HemeTamibl'") B COOTBETCTBUU C NPaBUIAMU
TEXHUKH 0€30MaCHOCTH TIpH OOpalleHuH C BELIECTBAMU U
nabopaTopHbIM 000PYIOBAHUEM; TPEACTABIATH PE3yIbTAThI
XUMHUYECKOTO 3KCIeprUMEHTa B (hopMe 3alCh YpaBHEHUMN
COOTBETCTBYIOIIMX PEAKIMi U (OPMYIUPOBATH BBHIBOJBI HA
OCHOBEITHX PE3YNbTATOB;

-yMETh ~ CAMOCTOATENBbHO  IUIAHUPOBaTh U TPOBOAUTH
XUMHUUYECKUH HKCIIEPUMEHT (TIONYYeHUE M M3YYECHHE CBOWCTB
HEOPraHUYECKUX W OPraHMYECKUX BELIECTB, KAUECTBEHHbBIC

peaKuuMy  YIIEBOJOPONOB  DPA3lIMYHBIX  KJIACCOB |
KUCIIOPOJCOJEPKAMX OPraHMYEeCKUX BEIIECTB, DEIICHUE
DKCTIEPHMMEHTAIIbHBIX 3aj1a4 10 Pacmo3HABAHMIO

HEOPraHMYEeCKUX M OPraHMYECKHUX BEIIECTB) C COOMOJCHUEM
npaBua  Oe3omacHOro oOpamieHust ¢ BEIIECTBAMH U
nabopaTtopHbIM 000py0BaHHEM, (OPMYIUPOBATH IEJU
UCCIIEIOBaHNSA, NPEAOCTaBIATh B  pa3nudyHoOi  (opme
pe3yNbTaThl JKCIEPUMEHTA, aHATM3UPOBATh U OICHUBATH HX
JIOCTOBEPHOCTH;
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OK 07.
CogneiicTBOBaTH
COXpPaHECHUIO
OKPYXKAIOIIEH CPEIbl,
pecypcocOepexeHuto,
NPUMEHSATH 3HAHUS 00
M3MEHEHUH KIMMATa,
TIPUHITUTIBI
OEpEXKIIMBOTO
MIPOM3BOICTBA,

b PexTUBHO
JIEUCTBOBATH B

B 00.12cTH 3K0/10rHYECKOT0 BOCTIATAHUSA:

- c(hOpMUPOBAHHOCTH 3KOJIOTMYECKOM KYJIBTYDBI,
TIOHMMAaHHE BIMSAHUSA COLMAIIBHO-IKOHOMUYECKHUX
IPOILIECCOB HA COCTOSHUETIPUPOAHOM U COLIUAIIBHOW CPEIIBI,
0CO3HaHHUE I100aTBHOr0XapaKTepa 3KONIOTHIECKUX MpobIeM;
- IUIAHUPOBAHHE U OCYILIECTBICHHE  JCHCTBUHA B
OKpyXKaloIled cpele Ha OCHOBE 3HAaHUA  LEJeu
YCTOMYUBOTO PAa3BUTHIYETIOBEYECTBA;

AKTMBHOE HENPHUATHE JEMCTBUM, NPUHOCAIIMX BpEN
OKPYKarOIIEH Cpele;

- chopmupoBath Tpe/ICTaBIICHUSL: 0 XUMHYECKOM
COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOH KapTUHBI MHUpA, POJH
XUMHH B TIO3HAHUW SIBICHHH HPUPOABI, B (GOpMUPOBAHUM
MBIIIEHUS. M KYJIbTYphbl JUYHOCTH, €€ (DYHKIMOHATHLHOM
IPaMOTHOCTH, HEOOXOMMMOM JUIsl peIieHHs MPaKTHYECKUX
3a]1a4 U 9KOJIOTMYECKH 000CHOBAaHHOTO OTHOLICHHUS K CBOEMY
3/10pPOBBIO U TIPUPOTHOM CPEJIE;

- YMETb co0mo1aTh TpaBuiIa 3KOJIOTHYECKH
LIe/IeCO00PA3HOr0 MOBE/CHNS B OBITY 1 TPYZ0BOi JCATETBHOCTH
B LENIX COXPAHEHHs CBOETO 3J0pPOBbS M OKpPYXKaroIen
IPUPOIHON CpEJbl; YYUTHIBATH OMACHOCTH BO3JCHCTBUS HA
’KUBBIE OPraHU3MBI OIIPE/IEICHHBIX BEIECTB, IOHUMAs! CMBICIT
TN0Ka3aTess NpeaebHOM JOMyCTUMOM
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I{pf:i’;BI:oI‘IaI\(JIHLIX

CUTyalusax

- YMEHHUE TIPOTHO3MPOBATH HEOIAroNpUATHBIE

DKOJIOTHYECKUE

TOCIECTBHS NMPEAIPHUHIMAEMBIX IEHCTBHUI, IPEJOTBPALLATD

WX;

- paCIIMpEHUE OIbITa JEATEIbHOCTH
DKOJIOTHYECKOM

HaIpPaBJICHHOCTH;

- OBJIA/JICHMC HABBIKAMH Y4€OHO-MCCIEI0BATENBCKOM,

TMPOEKTHOU |
COLMATIbHOM JIEATENIbHOCTH;

KOHLCHTPAINUN,

- YMETh MIPOTHO3MPOBATh, AHATTMU3UPOBATH M OIIEHUBATH C
MTO3UIIUN
AKOJIOTUYECKON 0E€30MacCHOCTA MOCHEACTBUS OBITOBOM U

HpOH3B0£[CTBCHHOI>i ACATCIBHOCTH YCJIOBCKA, CBSI3aHHOHN C

niepepaboTKOM BENIECTB; UCIOJIB30BATh MOJTYYCHHbIE 3HAHUS
IE

TNIPUHATHSA TPAMOTHBIX PENICHHH MpoOIeM B CHTYaIHsX,
CBSI3aHHBIX

C XUMHEH;

- YMETh 0CO3HABATh OMACHOCThH BO3JCHCTBUS HA JKUBbIC
OPTaHU3MEI

ONPEJICIEHHBIX BEIIECTB, MOHUMAs CMBICI MOKA3aTeNs
IpeIEIbHON

JIOTyCTUMOW KOHIIEHTPAIMHK, U TIOSCHATh Ha TpUMepax
CITIOCOOBI

YMEHBIIEHUS U TPEAOTBPAIIECHUS UX BPEIHOTO BO3ACHCTBHSA
Ha

OpraHu3M YeloBeKa.

[1K 2.1. OcyniecTBiATH)
TEXHHUYSCKOE
00CITy)KHBaHUE
ABTOMOOMJILHBIX
BUTATEIIEH.

- YMEHHE TPOrHO3MPOBATh HEONAronpusTHbIE
3KOJIOTHYECKHE

- YMETb POTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATD C
MTO3UITUN
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2. CTPYKTYPA H COIEP)KAHUE OBLIEOBPA3OBATEJIBHOM TACIUIIIAHBI

«XHUMMUS»

2.1. O0beM JMCHUIVIHHBI U BUIBI Y4eOHOH padoThl

Bup yde0Onoit paboTsi O0bem B
yacax

O0bem o0pasoBaTe/IbHON MPOrpaMMbl AHCLHUIIHHBI 61

B T.4.

OcHOBHOe coftep:kaHue 61

BT. ..

TEOPETHYECKOE 00yUeHHE 45

TNPAKTUYECKUE 3aHATUS 12

B T.4. KOHTPOJIBHBIE PAOOTHI -

1a00paTOPHBIE 3AHSTHS 4

IIpodeccronaibHO-0pHeHTHPOBAHHOE COlepP:KaHue (COlepPKaAHTe 4

NPUKJIAJHOTO MOY.JISA)

BT. ..

TeopeTuyeckoe 00yyeHue -

TNPAaKTHYECKUE 3aHATUS 4

n1abopaTopHbIE 3aHATUS

IIpomeskyTounas aTrectanus (3IK3aMeH)
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2.2, TemaTHueckuii MIaH u cofepKaHue TUCHUIIHHbI

HaumeHnoBanu Conep:xanne yue0HOro MmaTepraia (0CHOBHOE H PO eccHOHATbHO-OPHEHTHPOBAHHOE), O0bem| Dopmupyembl
e JabopaTopHbIe H yacop | ©
pa3iesoB U TeM NPAKTHYECKHE 3aHATHS, NPHKIATHON MOIY.Ib KOMIIETeHIH
)|
1 2 3 4
OcHoBHOe cofiep:kanue 61
Paznen 1. OcHOBBI cTpoeHUs BelecTBA 8
Tema 1.1. OcHoBHoe coaep:kanne 6 OK
01
Crpoenne atomoB | TeopeTndeckoe ofyueHue 4
XUMHUYECKUX
JICMCHTOB CoBpeMeHHas MOJENb CTPOEHHs aToMa. DJIEKTPOHHas KoH(urypamus aroma. Knaccuduxarus
ArpHpoZa XAMUYECKUX IIEMEHTOB (S-, P-, d-3neMeHThI). BaneHTHBIC eKTpOHBL. BaleHTHOCTh. DNEKTPOHHAS
XUMITICCKO TNIPUPOJId XUMUYECKOH CBA3U. DIEKTPOOTPULIATENbHOCTh. KoBaeHTHAs CBA3b, €6 PA3HOBUIHOCTH U
Hesst MeXaHu3Mbl 00pa3oBaHus (0OMEHHBIN U TOHOPHO-aKIENTOPpHBIH). MonHas cBs3b. MeTammyeckast 4
cBs3b. BogopogHas cBsi3b.
MexMonekynspHble B3aUMOJEHCTBUS.
M30Tombl, OCHOBHOE M BO30YKJIEHHOE COCTOSHUE aTOMa, THOpHAM3AIMI aTOMHBIX OpOHUTasIeH.
IIpakTyeckune 3anATUS 2
[Ipaktuyeckas padora Nel
Pemenue mpakTHUeCKUX 3a[aHKil HAa COCTABIEHHE AIEKTPOHHO-Tpaduueckux hopmy diemMeHToB 1-4
MIEPHOJIOB.
Pemenne 3ajaHnii Ha MCTONB30BAHNG XMMHUCCKOH CHMBOIMKM M Ha3BaHHI COCIMHCHHUIT 1O HOMCHKIATypE 2
MEXIYHAPOJHOTO COK03a TEOPETUUECKON U MPUKIAJHOW XUMHUM M TPUBHATbHBIX HA3BaHWil I
COCTaBIICHHS
XUMUYECKUX (OPMYJT IBYXaTOMHBIX COCAMHEHUH (OKCHIOB, CYIb(QUIOB, THAPUAOB U T.I.) U APYTHX
HEOPraHUYECKUX COEUHEHUH OT/AENbHBIX KIAcCOB.
Tema 1.2. OcHoBHoe coaep:kanne 2 OK
01
[Tepuonnyecku OK
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U  3aKOH
Tabnua
Menneneena

)54

LI

Teopernyeckoe odyuenue

IIpakTHyeckue 3aHATHS

[Ipaktuyeckas pabora Ne2

[lepuomuueckas cucrema xumuueckux dneMentoB .M. MenneneeBa. Ousnueckuii CMbICH
[lepuommueckorosakona J[.M. MenzeneeBa. 3akOHOMEPHOCTH M3MEHEHUS CBOKCTB XMMUYECKUX
3NEMEHTOB, 00pa3yeMbIX MMU TIPOCTHIX M CIOXKHBIX BEMIECTB B COOTBETCTBUM C MONOKEHUEM
XUMHYECKOro 31eMeHTa B [leproauyeckoit cucteme. MUpOBO33pEHUECKOE M HAYYHOE 3HAYCHUE
[epuoanueckoro 3akona J[.M. Menneneesa. IIpornosst 1. Menneneesa. OTkpbiTHE HOBBIX
XUMHYECKHX 3JIEMEHTOB.

Pemenue IMPAKTUKO-OPUCHTUPOBAHHLIX TCOPCTHYCCKUX Ba,ZIaHI/Iﬁ Ha XapaKTCPpu3alni0 XHUMHYCCKHUX
3JICMCHTOB

«Meramnnueckue | HEMETAIUIHYECKHE CBOfICTBa, QICKTPOOTPHUIATCIEHOCTE U CPOACTBO K 3JICKTPOHY

02
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XMMUYECKUX JIEMEHTOB B COOTBETCTBUE C UX 3NEKTPOHHBIM CTPOCHHUEM M MOJIOKEHUEM B MEPUOUYECKON
cucreMe XxuMudeckux snementoB .M. MenaeneeBay.

Paznen 2. XumMnyeckue peakuuu

Tema 2.1. Turmsl
XAMAYECKUX
peaKuuii

OcHoBHOE cofiep:kanue

Teopernveckoe o0yuenue

Knaccuuxanus u TUIbl XUMHYECKUX PEAKLUi € yyacTHEM HeopraHuueckux Bewmects. KomuuecTBeHHbIE
OTHOWICHUS B XUMUU. OCHOBHbBIC KOIMYECTBEHHBIE 3aKOHBI B XMMHUH U PACUEThI 110 YPABHEHHUAM
XMMHYECKHX peakiuid. Monb Kak eMHuIa KonuyecTsa Bemectsa. MomspHas mMacca. 3aKOHBI COXPAaHEHHUS
Macchl U 3Hepruu. 3akoH ABorajpo. MonspHslid 00bem ra3oB. OTHOCHTENbHAS MIOTHOCTD IA30B.

PGaKHI/II/I KOMHHGKCOO6p&30BaHI/IH C Y4aCTUCM HCOPIraHNYCCKUX BCIICCTB (Ha IIpuMepe
T'HAPOKCOKOMIINICKCOBIIMHKA 1 aHIOMHHHH).

HpaKaneCKne JaHATHSA

[Ipaktuueckas padora Ne3
CocraBnieHie ypaBHEHUH peakiuil COeIUHEHNUS, Pa3I0KEeHNUS, 3aMeleHus, 00OMEHa. YpaBHEHHS peaKiuii

TOpEHHUS, HOHHOTO 00MEHA, OKUCIIEHUS-BOCCTAHOBICHHSL.

Pacuer KOMMYeCTBEHHBIX XapaKTEPHCTUK MCXOIHBIX BEIIECTB U IPOIYKTOB PeaKluy. PacueT KomMuecTBEHHbIX
XapaKTEePUCTUK MPOIYKTA PEAKLUH COEMHEHUS, €CITM OJHO U3 BELIECTB AAHO B M30BITKE U/WIIH COJEPKUT
npumMecu. Pacuer MaccoBoil nin 00bEMHOM 01T BHIXO/a MPOAYKTA PEAKIUU COEIUHEHHS OT TEOPETHYECKH
BO3MOKHOT0. Pacyer 00beMHBIX OTHONIEHUH ra30B. Pacuer macchl (00beM, KONHYECTBO BEIIECTBA) MPOAYKTA
PEaKIyy, eClIM OJHO M3 BELIECTB JAHO B BHJE PAcTBOPA C OMpPEIEIECHHON MACCOBOW JI0J€H paCTBOPEHHOTO
BELIECTBA.

[Ipaktuyeckas padora Ned

YpaBHeHus oxkucneHus-BocctanoBneHus. Crenenb okucneHus. OKUCIUTENb U BOCCTAHOBHUTENb.
OKHCTUTENHHO-BOCCTAHOBUTEIBHBIC PEAKINU B TIPUPOJIE, TPOU3BOACTBEHHBIX MPOIECCAX U
KU3HEEATENbHOCTH OpraHn3MoB. OKUCIUTETbHO-BOCCTAHOBUTENBHBIN MOTEHIMAN cpefbl. CocTaBleHue 1
YpaBHMBAHHE OKHCIUTEIBHO- BOCCTAHOBUTENBHBIX PEAKIMii METOAOM JIEKTpOHHOTO Oananca. TummyHbie

HEOPraHNYECKHE OKUCIUTENN 1
BOCCTAHOBHTEINH. DJIEKTPOJIN3 PACTBOPOB M PACIIIABOB COJNCH.

OK
01

Tema 2.2.
DJEKTPOTUTHYECK

OcHoBHOE cofrep:kanue

Teoperndeckoe o0yuenue

OK
01
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ast TUCCOIMAINS
1 HOHHBIA 0OMEH

Teopus snexrponutuyeckoil auccounanuy. Peakuun uonHoro oOmena. CocTaBleHHE peaKluil HOHHOTO
00MeHa MyTeM COCTaBIICHNUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHHUI.

FI/II[pOJ'II/IS colieil. 3HaueHue ruapoJjin3a B OMOJIOTHYECKUX 0OMEHHBIX poueccax. HpI/IMeHEHI/Ie ruapoJjin3a B
IPOMBIIINJICHHOCTH.

JlabopaTopHble 3aHATHS

JlaboparopHas padota Nel «Peakiuu rugponusay.
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HccnenoBanue cpeibl paCTBOPOB COJIeH, 00pa30BaHHBIX CHIbHBIMHU U CIA0BIMU MPOTOJUTAMH, U HX
pEaKIuii C
pacTBOpaMH Mea04Yr M KapOoHaTa HaTpus. COCTaBICHHE PEAKIMH THAPOIH3a COJICH.

Pa3pien 3. CtpoeHne W CBOHCTBA HEOPTAHMYECKUX BelIeCTB 16
Tema 3.1. OcHOBHOE cofiep:Kkanue 6 OK
Knaccuduxamus | Teoperndeckoe odyqemme > 01
,JHOMeHKIatypa  ([IpemmeT HeopraHuueckoi Xumuu. Baaumocss3b Heopranuueckux BemecTs. Knaccudukanms OK
HCTPOEHHE HEOpTraHM4ecKuX BelecTs. [IpocTbie u croxkHbIe BemecTBa. OCHOBHBIE KIACChl CIIOKHBIX BEIIECTB 02
Heopranumueck  |(OKCHJBI, THIPOKCHBI, KHCIOTHI, cou). HoMeHKIaTypa ¥ Ha3sBaHue HEOPTaHMYECKHX BEUIECTB MCXOIS U3
XBEILIECTB MX XUMAYECKOM (POPMYJIBI MM COCTABIEHUE XUMUYECKON (POpMYJbl CXOJA U3 HA3BaHHS BELIECTBA IO

MEXTYHApOIHON WM TPUBUAILHOMHOMEHKIIATYPE. 2

MesxmonexyaspHbie B3auMojeiicTBus. Kpucramioruaparsl. Arperatbie COCTOSHHS BEIIECTBA.

Kpucramnuyeckue u amopdubie BemectBa. THUTIBI KPUCTATMYECKUX PENIETOK (aTOMHAS, MOJNEKYJIApHas,

VIOHHAs, METAIIMYECKasi). 3aBUCHMOCTh (JM3MYECKUX CBOICTB BEIIECTBA OT THIA KPUCTAIMYECKOH

pewetku. [IpuurHbl MHOTOOOPA3Msl BEILIECTB.

CoBpeMeHHbIE TIPEICTABICHNS O CTPOCHUH TBEPBIX, KUAKUX U Ta3000pa3HbIX BemecTB. JKuakue

KPUCTAJLIBL.

IIpakTyeckue 3anATUA 4

[Ipaktuueckas pabora Ne5-6

Pemenue 3a7au Ha pacyer MaccOBOW JOJMM (Macchl) XMMHYECKOTO 3JEMEHTA (COEIUHEHHsS) B MOJEKYJe

(cmecu). Pemenue mpakTHuecKuX 3aJaHuil MO KlacCH(UKALMU, HOMEHKIATYpe M XUMHUYECKUM (opMmysam

HEOPraHMYECKUX BELIECTB DA3IMYHBIX KIACCOB (HA3bIBATh M COCTABIATH (POPMYIBI XMMHMYECKHX| 4

BELIECTB, ONPEETATh MPUHAIIEAKHOCTD K KI1accy).

Uctounnku xumuueckod uHdopmanuu (HayyHas U yueOHO-HAay4Has JUTEpaTypa, CPeiCTBA MAaCCOBOM

uapopmarmu, ceth Muteprer u gpyrue). [lomck wundopmamuy Mo Ha3BaHUAM, HACHTU(DHUKATOPAM,

CTPYKTYPHBIM (hopMyIam.
Tema 3.2. OcHOBHOE cofiep:kanue 8 OK
dusuko- Teopernyeckoe odyuenue 6 01
XHMUH%CKHG Meramnel. OOume du3uyeckue ¥ XAMHYECKHE CBOWCTBA MeTaunoB. CrmocoObl MONydeHHS. 3HAYEHHE %g
CBOHMCTBA METAIIOB U HEMETAIIOB B TIPUPOJE M JKU3HEIEATEIbHOCTH YeNoBeka U OpraHu3MoB. Kopposus meTannos: 2
HEOPTaHWYECKH | BHIbI KOPPO3UH, CIOCOOBI 3AIIUTHI METAJIIIOB OT KOPPO3HH.
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X BCIICCTB

Hemerannel. O0ume Qusnuecknue 1 XMMUYECKHE CBOMCTBA HEMETAILIOB. TUIIMYHBIE CBOWCTBA METAILIOB
Y-YII

rpynn. Knaccupukanys 1 HOMEHKIAaTypa COeAMHEHUI HeMeTaioB. KpyroBopoTsl OMOreHHbIX
3JIEMEHTOB BIPHUPOJIE.
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XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB HCOPraHN4YCCKUX BCHICCTB (OKCI/II[OB, TMIPOKCUI0B, KHUCIIOT,

coieit  1ip.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOAHBIX COEUHEHMUM, BBICIIMX 2
OKCHJIOB U THUJIPOKCHUIOB.
JlabopaTopHble 3aHsATHS 2
Jlabopatopnas pabora No 2 «CBoiicTBa METAIIIOB U HEMETAIIOB).
UccnenoBanne (u3MIECKMX ¥ XAMUYECKHX CBOWCTB METANIOB M HEMETAUIOB. PemeHwue y)
HKCIEPUMEHTANBHBIX 3a/1a4 MO CBOMCTBAM XMMUYECKUM CBOWCTBAM METAJUIOB U HEMETAJIOB, MO
PACTO3HABAHUIO U MOJYYEHUIO COEAMHEHUN METAJIOB U HEMETAJIIIOB.
Tema 3.3. OcHOBHOE cofiep:kanue ) OK
ITpoussoxcteo | Teopermueckoe o0yyenue > 01
K
HEOPraHW4eCKu |OOmme MpeACcTaBICHUs] O MPOMBIIUICHHBIX CHOCO0aX MOJIYYEHUS XUMHUECKUX BEIIeCTB (Ha (82
X BEIECTB. IPUMEPEITPOU3BOICTBA aMMHUaKa, CEPHOM KUCIIOTHI).
3HaYCHHEH YepHas u 1ipeTHas Metautyprus. [Ipaktudyeckoe IpUMEHEHHE IEKTPOIIH3a IS MONTyYEeHHs 2
IPUMEHEHHE B IIEJOYHBIX, IETOYHO3EMENBHBIX METAIIOB U antoMuHus. CTEKIO0 U CUIMKATHAS TPOMBIILIEHHOCTb.
GbiTy ¥ Ha [Ipobnema 0TX010B ¥ MOOOYHBIX MPOTYKTOB.
MIPOU3BOJICTBE
Pasnen 4. CTpoeHne W CBOIICTBA OPraHHYeCKHX BelECTB 14
Tema 4.1. OcHOBHOE cofiep:KkaHue ) OK
Knaccuduxamus, | Teoperndyeckoe ody4emue > 01
CTPOCHUC H [Ipenmer oprannyeckoi Xumuu. B3auMOCBs3bp HEOPraHMYECKUX M OPraHMYECKUX BEILIECTB. 2
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HOMEHKIIATYP
a
OpraHN4YecKu
XBEIIECTB

XUMHYECKOE CTPOCHHE KAK NOPANOK COECIMHEHHMsS aTOMOB B MOJEKYJE COIJIACHO MX BAJICHTHOCTH.
OCHOBHBIE TOJIOKEHHS TEOPUU XMMHYECKOTO CTPOCHHS OopraHudeckux coequHenuid A.M. Bytieposa.
YraepomHblii  CKENeT OpPraHuYeckod MONeKyJdbl. MoJeKynsapHble U CTPYKTypHbIE (pa3BEpHYTBHIE,
COKpAIlCHHbIE) XUMUYECKHE (OpMYIbl. 3aBUCUMOCTh CBOWCTB BEHIECTB OT XUMHYECKOTO CTPOCHUS
monekyn. M3omepus u u3zomepsl (CTPYKTypHas, TreoMeTpuueckas (uuc-Tpanc-uzomepus). KpaTHocTb

XUMUYECKOH CBS3H.
[Tonsitie o QyHkuMoHaNbHON rpynmne. [IpuHIMIBI KIacCU(DUKAIMKM OPraHUYECKUX COETUMHEHUIH.
MeskyHapoJHassHOMEHKIIATY A U IPUHIIMIIBL HOMEHKIATYPbl OPraHUYECKUX COCTMHEHUH.

Tema 4.2.
CaoiicTBa
OpTaHUYIECKUX
COCJIMHEHUH

OcHoBHOE coacp:KaHue

10

Teopernyeckoe o0yuenue

10

DU3UKO-XMMHYECKHE CBOMCTBA OPraHMYECKUX COETMHEHUI OTIENbHbIX KJIaCCOB (0COOEHHOCTH
KIaccu(pUKalui HOMEHKIIATYPbl BHYTPH KJIacca; TOMOJIOTHYECKUIT psiJl 1 o0mas popMyna; u30Mepus;

(uznUecKre CBOMCTBA;
XMMHYECKHE CBOMCTBA; CMOCOOBI MOJTYYCHHUS):

— IIpe/IeNbHBIE YTIIEBOJOPOBL. [ OpeHre METaHa KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TEILIA B
IPOMBIIIIEHHOCTHH ObITy. CBOICTBA IPUPOJHBIX YTIEBOJAOPOIOB, HAXOKICHUE B IPUPOJIE U IPUMEHEHHE
ANKAHOB;

— HENPCACIBbHBIC U APOMATHUUCCKHUC YIIICBOAOPOIbI. HOJ'H/IMepI/IBaHI/IH 3THUJICHA KaK OCHOBHOC
HaIllpaBJICHUE CTOMCIIOJIL30BAHUS]. FopeHHe allCTUJICHA KaK MCTOYHHMK BBICOKOTCMIICPATYPHOI'O

TJIAMEHH I CBapKU M PE3KH
METaJIJIOB;

— KHCIOPOZCOAIEPKAIIME COEUHEHHMS (CHOUPTBl M TPOCThIE 3(QUpPBL, (EHONBI, ANBIETUBl M KETOHBI,
KapOOHOBBIE KUCIOTHI M MX MpPOoM3BoAHbIE). [IpakTHueckoe mpUMeHEHHE STHIEHIJUKONSA, TIULEPUHA,
¢enona. [Ipumenenne popmasnbaerua, aleTanbIeruia, YKCyCHOW KUCIOThl. Mblia Kak COMM BBICIIMX

KapOOHOBBIX KUCIOT. Motorue
CBOMCTBA MBINIA;

— a30TCOJIEpXKAIIUE COETUHEHUS (AMUHBI M AMUHOKHMCIIOTBI, OCIKH).

Knaccuduxkaiys u 0coOeHHOCTH OpraHUYeCKUX peakluid. PeakinoHHbie HeHTphl. Pagukaisl.
[TepBonauanbHbIe
TIOHSATHS O THIAX U MEXaHW3MaX OPraHUYECKUX PEaKIHil.

OK
01

OK
02
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Tema 4.3. OcHOBHOE cofiep:kaHue 5 OK
Oprannyeckue | Teopernyeckoe ody4enue > 01
K

BCILICCTBA B buooprannueckue coenuHenus. IlpuMeHenne W Ouonoruyeckas poib YriaeBoaoB. OKHCIEHHE (())2

KU3HENEATENHHOC | YIJIEBOJOB — KCTOUYHHMK OSHEPTUM KUBBIX OpraHm3MoB. OOnacTH MpPUMEHEHHS aMHHOKHUCIIOT.

T 1 YEN0BEKA. [IpeBpanienus O6enkoB muiM BopranusMme. buonormueckue Gynkimu Oenkos. bruonorndeckue QpyHkimu 2

ITponsBozcTBO 1 | KUPOB. POJIb OpraHNIeCKOil XUMHN B PEIICHIH IIPOOJIEM [UIIEBOH OE30TaCHOCTH.

NpUMeHEHH e HyxsenHoBble KUCIOTHL: cocTaB U cTpoeHne. Ctpoenne HykieoTua0B. CoctaB HykiaenHoBbIX kucnot (JHK,

PHK). Pontb HyKIIEMHOBBIX KUCIIOT B KH3HEAEATENBHOCTH OPTaHM3MOB.

OpPraHUYECKUX

BELIECTB B

TIPOMBIIIIEHHOCTH

Paszze 5. Kunernyeckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHMS XMMHYECKHX pPeaKuuii 4

Tema 5.1. OcHOBHOE cofiep:kaHue 5 OK

Kunernueckue Teopernueckoe 00yuenue > 01
OK
02
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3aKOHOMEpHOCT | Xumuueckue peakiud. Knaccudukanus XUMUYeCKuX peakuuii: mo ($pazoBoMy cocTaBy (TOMOTEHHBIE H
WIIPOTEKAHHWs  |TETEPOTEHHBIE), 110 HCTOMb30BAHUIO KATANK3ATOPA (KATAIMTHYECKHE U HEKATAINTHYECKHUE).
XUMHYECKIX CKopocTh peakuyy, €€ 3aBUCHMOCTh OT pa3NHYHbIX (AKTOPOB: MPUPOIB PEArHpPYIOIMX BEIIECTB,
peaxuuii KOHIL[EHTPAIMU PEearupyromux BelecTB, TemnepaTypsl (npasmwio Bant-I'odda), miomany peakiimoHHou
MIOBEPXHOCTH, HANMYUAKaTaNM3aTopa. Polb KaTanu3aTopoB B MPUPOJIE ¥ MPOMBIILIIEHHOM POM3BOJICTBE.
OHeprus akTUBalMU. AKTHMBHPOBaHHbIA Komiuiekc. Karanusatopsl u karanu3. Poib katamu3aropoB B
IPUPOJIE UITPOMBIIIIIEHHOM IIPOU3BOJICTBE.
Tema 5.2. OcHOBHOE cofiepKaHue
Tepmonunamuueck | Teopernyeckoe o0yuenue OK
ue Knaccupukamus ~ XUMHYECKUX — peakumii: 1o  TemioBoMy  3(Qdexry  (3K30TepMUYECKHUE, 01
3aKOHOMEPHOCTH |3HIOTEpPMUYECKHE), IO 00paTUMOoCTH (0OpaTuMbie U HeoOpaTumMsble). TemnoBbie 3P(HEKTH XUMUUECKHUX OK
POTEKAHUS peakumil. Tepmoxumuueckue ypaBHeHHS. OOpaTHMOCTh peakiuil. XMMUYECKOE PABHOBECHE U €TO0 02
XUMHUECKIX CMEIIIEHHUE O]l ICHCTBUEM Pa3IUYHbIX (AKTOPOB (KOHIEHTpAIUsS PEareHTOB MM TMPOIYKTOB PEAKIHH,
peaKiii. JaBJICHHE, TEMIIEPaTypa) VIS CO3TAHUSAONTHMANBHBIX YCIOBHI MPOTEKAHMS XUMUIECKHX TIPOIIECCOB.
PABHOBECH [Tonsitie 00 sHTaNbIUKM W SHTpormu. JHeprus ['mb6ca. 3akon [ecca u ciexctBus u3 Hero. Poib
CMEIIEHUS PABHOBECHS B TEXHOJIOTUYECKHX MTPOLIECcCaXx.
e
XUMHYECKH
XpeaKuum

24




Paznen 6. JlucnepcHbie CHCTEMBI 2

Tema 6.1. OcHOBHOE cofiepKkaHue ) OK

JlucriepcHbIe Teoperuyeckoe o0yuenne > 01

CHCTEMBI 1 Jlucniepcuble cucTemsl. Komnounaneie cucteMsl. ICTHHHBIE pacTBOPEL. OK

(hakTopHl MX PacTtBopenue kak pusnko-xumuueckuii nporecc. PactBopbl. CriocoObl MPUTrOTOBIEHUS PACTBOPOB. 02

YCTONYHBOCTH PactBopuMocts. MaccoBas 1ois pacTBOpeHHOro BemecTsa. [IpenenbHo qomycTuMble KOHIEHTPAlUU 1 OK
¥IX UCIIOJIB30BaHKE B OLIEHKE IKOJIOTMYECKOM 0€30MaCHOCTH. 3 07

Knaccudukarms IUCIepCHBIX CHCTEM M0 cocTaBy. CTpoeHHe W (aKTOPhl YCTOWYMBOCTH JHUCTICPCHBIX
cucteM. Pacro3HaBaHWe WMCTHHHBIX PAacTBOPOB, KOJUIOMAHBIX DPAacTBOPOB M TPYOOJMCIEPCHBIX CHCTEM.
Crtpoenue wmuiemnsl. PaccemBaHuMe cBeTa NMpU TNMPOXOXKACHWM CBETOBOTO MYyYKa Yepe3 ONTHYECKU
HeomHopoauyto cpeny (3dhdexra Tunmans).
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IIpodeccHona bLHO-0PHEHTHPOBAHHOE COJEP:KaHue (CoAep:KaHHe MPUKIATHOTO MOTYJIs)

Z
Paznen 7. Xumusi B ObITY W IPOU3BOJACTBEHHOM JeATEJILHOCTH YeI0BeKa 4 OK
Tema 7.1. OcHOBHOe coftep:xaHue 4 01
Xumusi B ObITY |y agerpueckue sansmus 4 %g
HPOHM3BOACTBEHHO 1y, rormueckas Ge30MacHOCTh MOCIEICTBHIA OBITOBOI H POW3BOACTBEHHOM ACATEIBHOCTH UENOBEKa, 4
HACATCIBHOCT] | 30 ppast ¢ mepepaboTKOM BEIIECTB; IONCK 1 AHAIH3 XHMHUECKOi HH(OPMALUH 13 Pa3IHIHbIX OK
Helopeka MCTOYHUKOB(HAyYHAs 1 YUeOHO-HAYYHAS JUTEPaTypa, CPEICTBA MACCOBON MH(pOpMAIKH, ceTh VIHTepHET 04
W JIpyTHe). OK
Keiicnl (¢ yuetom Oyyieii mpoheccnoHaTbHON IeATeNbHOCTH) Ha aHAN3 HHMOPMAIUH O 07
TIPOU3BO/ICTBEHHOM JIEATEILHOCTH YEN0BeKa, CBA3aHHON ¢ MepepaboTKOM 1 MOMyYeHHEM BELIECTB, a IIK 2.1

TaKXkKe ¢ IKOJOTHIECKON O€30MMacCHOCTHIO.
Jamura Keiica: IIpejcTaBieHne pe3yabTaToB peHICHHs KEHCOB (BRICTYIUICHHE C MPE3CHTAIUEH)

4 Otpaxaercs [1K, snemeHT KOTOpOi GopMUPYETCS MPUKIATHBIM MOIYNEM (Mpo(ecCHOHATbHO-0PUEHTUPOBAHHBIM cofiepkanueM) B cooTBeTcTBUE ¢ OI'OC
peammyemoit mpodeccun/cnermansHoctu CI1O
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3. YCJIOBHS PEAJIM3ALIMH MIPOTPAMMBI OBIEOBPA30BATEJILHOI
JTUCTUTITHBI

3.1. TpeboBanusi K MHHUMAJIBLHOMY MATEPHATbHO-TEXHHYECKOMY 00eCIeueHHI

Jnst  peanuzanyd OpOrpamMMbl  AUCIHMIUIMHBI  JIOJDKHBI  OBITH  TIPEyCMOTPEHBI
CAEAYIONIME CHENUATbHbIC TIOMEIICHHUA: YueOHbI KaOMHET XUMHU W/WIKM  yueOHOH
XUMHUYECKOM J1abopaTopuH.

ObGopynoBanue y4yeOHOro Kka0uHera (HArJIsiAHble TMOCOOUsi):  HaOOpHI
IIAPOCTEPIKHEBBIX MOJIENICH MOJIEKYJI, MOJIENH KPUCTATMIECKUX PEIIETOK, KOJUIEKIIMH MPOCTHIX
M CIIOKHBIX BEHIECTB M/WJIM KOJUICKI[MU TOJUMEPOB; KOJUIEKIUS TOPHBIX MOPOI M MHUHEPANOB,
Tabnuna Menzeneesa, yaeOHbie QUIbMBL, IIU(PPOBBIE 00pa30BaTEIbHBIEPECYPCHI.

Texnuyeckue cpeacTBa o0y4eHHsI: KOMIBIOTED C YCTPOMCTBAMH BOCTIPOW3BENCHUS 3BYKA,
NPUHTEP, MYJILTUMEIHA-TIPOEKTOP C IKPAHOM, MYJIbTUMEIUNHAS JOCKA, YKa3Ka-TPE3eHTEP IS
IPE3CHTALUN.

OoOopynoBanue JadopaTtopun W padouux MecT Ja0OPATOPHUM: MEH3YPKH, MHUNETKU-
KarneJbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JYTIbl, IPEIMETHbIE U TOKPOBHBIE CTEKJA, TNAHIIETHI
JUIS  KameNnbHBIX peakuuil, (uibTpoBanbHas Oymara, MPOMBIBATIKH, CTEKJISHHBIE TMPOOUPKH,
pe3rHOBBIE TPOOKH, (HOHAPHKH, HAOOP PEAKTHBOB, CTCKISHHBIC IANOYKH, IITATHBBI IS
NpoOMPOK; MEpHBIC IIWIMHIPB, BOPOHKH CTEKISHHBIC, BOPOHKH JICIUTEIBHEIC
mwmaapuyeckue (50-100 mi), crymku ¢ nectukoM, GpapdopoBble YaIIKH, TUHIETH, QHIBTPHI
OyMaxxHble, BaTa, Mapis, YacOBbIE CTEKNIA, DICKTPOIUIUTKH, Ja0OpaToOpHbIEC INTATUBHI,
CIIPTOBBIE TOPENIKH, CIIMYKHU, MPHOOP YIS TOTydeHUs Ta30B (WM MPoOUpKa ¢ ra300TBOHOM
TpyOKOii), IepxaTenu i TPOOUPOK, CKISTHKH JUISl XpaHEHUs PEaKTHUBOB, Pa3IaTOUHbIC JTOTKH;
xumuueckue crakansl (50, 100 u 200 mi1); mmaTtenu; MUHIETHI; TUTENbHBIC IIUIIBI; CEKYHIOMEPbI
(taiimepsl), MepHbIe TpoOupku (Ha 1020 mit) u MepHbIe K0y1OBI (25, 50, 100 1 200 M), BoAsIHAS
OaHst (MM TEPMOCTAT), CTEKIISTHHBIC MAOYKH; KOHUYeckne Koaobl i TutpoBanus (50 u 100 mn);
WHIMKATOPHBIE TOJIOCKM Juis ompeneneHus pH w cTaHgapTHas WHAWKATOpPHAs INKaja,
yHUBEpcadbHbI nHAuKaTop; numetkd Ha 1, 10, 50 mn (wnm nozatoper Ha 1, 5 u 10 M),
OropeTKH i TUTpOoBaHMs, MeaunuHckue mmpunbl Ha 100-150 M, naGopaTopHbie u/miu

aHanuTuyeckue Bechl, pH-MeTpsl, cyumibHblil mkad, u ap. nabopatopHoe 000pya0BaHHUE.
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3.2, UndopmanuonHoe odeceyenne pearu3amun MporpaMMbl

1. Jlng peamusamud HporpaMMbl  OMONMOTEYHBIH  (OHI 00pa3oBaTEIBHOM
OpraHW3allii  JODKEH HMETh TI€YaTHBIE W/WIM  DICKTPOHHBIE 00pasoBaTeNbHBIE U
HH(POPMAIIMOHHBIE PECYPCHl, PEKOMEHIOBAHHbIEC JITS MCTOIb30BAHMA B 00pa30BaTeNbHOM MpOIEcCe,
HE CTapIe MATU JIET ¢ MOMEHTA U3/[aHus.

2. PexoMmeHayeMble TEUaTHbIE M3JaHHMSA 10 peanu3alud  00Ieo0pa3oBaTeIbHON
JUCHUIUTAHBI TIPEJICTABJICHBI B METOJJUUECKUX PEKOMEHAAIMUSX 10 OpraHU3aluid 00yUYEHUSI.

1. T'a6puensa O.C., Xumus 10 knacc, OOIIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
“ITIPODA”: AkimmonepHoe o61iectBo “UzngarensctBo “IIpocBemenue’™, 2022

2. T'abpuensu O.C., Xumus 11 kmacc, O6IIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
“IIPODA”: AxkimmonepHoe ob1iectBo “UzngarenscTBo “IIpocBemenne”™, 2022
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4, KOHTPO./Ib 1 OLEHKA PE3YJbTATOB OCBOEHUA
OBIIEOBPA30BATEJbHOMIMCIIUTIIUHBI

KoHTposib 1 onieHKa pe3yabTaToB 00yUeHHUs OCYIIECTBISCTCS TPEnoiaBaTesieM B MPoIecce
TPOBE/ICHUS TIPAKTHYECKUX 3aHATUH U TaDOPaTOPHBIX PabOT, TECTUPOBAHMS, & TAK)KE BHIMOTHEHUS
o0ydJaromuMucsd HMHIUBUAYAIbHBIX 3aJaHUi, MPOEKTOB, HCCeAoBaHUN. Pe3ynbrathl
00y4eHHUs ONPENENAIOT, YTO O0Yy4YaromKecs MOKHBI 3HATh, IOHUMATh U [IE€MOHCTPHPOBATH 110
3aBEPLICHAN U3YYEHUS JUCLUILIUHEL.

Jns  popMUpOBaHUS, KOHTPOJIS U OLEHKH pe3yJbTaTOB OCBOCHUS Y4eOHOI
JMCUUIUIAHBL UCTIOJIB3YETCS CHCTEMA OLEHOUHBIX MEPONPUATHI, MPEACTaBIAIONIas co00i KOMILIEKC
y4€OHBIX MEpONpPUATHI, COTJIACOBAHHBIX C pe3yJbTaTaMu 00ydeHus M c(HOpMYIUPOBAHHBIX C

yaerom ®I'OC COO (mpeamertHsie pe3ynbrathl o auctumiuae) udI'OC CIIO.

Monyas /
Ne Pasnen / PesyabTar OueHounbie OK
o0y4eHnst MepONPUATHS
Tema
| |OcHoBHON MOaYJIb
1 |Pa3nea 1. ®opMyTUPOBATH
OcHoBBI 0a30BbICNIOHATHS U
CTPOEHUs! 3aKOHbI XUMMHU
BellleCTBA
1.1 |Ctpoenue CocrtaBnsTh 1. Tect «CTpoeHune aToMOB OK 01
aTOMOB XUMHUYECKUEe (POPMYIIbl |XUMUYECKUX DJIIEMEHTOB U
XAMUYECKUX COCIMHECHUH B MIPUPOJAXUMHUYECKON CBSA3NY.
AJIEMEHTOB U COOTBETCTBHUH CO 2. 3ajaum Ha COCTaBIICHUE
npupozaa CTEMICHBIOOKUCIICHUSI  |XUMHUUYECKUX (HOopMyIl
XUMHYECKOM XUMHYECKUX JIBYXaTOMHBIX COSIUHEHUM
CBS3U AJIIEMEHTOB, UCXO0S U3  |(OKCUIOB, CYTh(UIIOB,
BAJICHTHOCTH U TUAPUJIOB U T.I1.).
AIEKTPOOTPULIATEITBHOC
™M
1.2 |[Tepuoanueckuii | XapakTepru3oBaTh [Ipaktuko-opuentupoBanubie |OK 01
3aKOH Y Ta0JMIla | XUMUYECKHUE SJIEMEHThI |TEOPETUUYECKUE 3a1aHUsI Ha OK 02
B
J.N. COOTBETCTBUHM C UX XapaKTepU3auuI0 XUMUYECKUX
Menneneesa
MOJIO’KEHUEM B 2JIEeMEHTOB: «MeTanaeckue /
NEePUOINYECKON HEMETaJUIMYECKUE CBOMCTBA,
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CUCTEME
XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa

AIEKTPOOTPHULIATEIIBHOCTD U
CPOJICTBO K JJIEKTPOHY
XUMHUYECKUX

AJIEMEHTOB B COOTBETCTBHUE C
170:¢

AJIEKTPOHHBIM CTPOEHUEM U
ITOJIOKEHUEM B IIEPUOANYECKON
CUCTEME XUMHYECKUX
DJIIEMEHTOB

JI.1. MeHnpaeneeBay.
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Moayas /

Ne Pasaen / PesyabTar OueHouynbie OK
Tema o0y4eHnst MeponpusiTHs
2 |Pasnen 2. CocraBisThb KonrpoubHas paéora
XuMu4ecK YPaBHeHusi ucxembl  |«CTpoeHue
nepeakmuu XHMHYECKHX peaKklii |BemecTsa u
XHMHYECKHe
peaKIum)
2.1 |Tunsl CocTaBIsITh peaKkiuu 1. 3amaun Ha OK 01
XUMHUYECKUX COEJIMHEHMS], COCTaBJICHHE
peakuui pa3NoKeHUs, 0OMEHa, |ypaBHEHUN PEaKIIUiA:
3aMelIeHus, — COEIMHEHNS, 3aMEILEHUS,
OKHCIIUTENIbHO- pazyioxkeHus, OOMeHa U
BOCCTAaHOBUTEJIbHBIE peakiuii ¢ yuacTueM

PEaKINK U PEAKIINH
KOMILIEKCOOOpa30BaHU
a1 (HampuMmepe
T'UIPOKCOKOMITIIEKCOB
ATIOMUHMS Y IMHKA) C
y4acTUEM
HEOPTaHUYCCKUX
BCIIIECTB

KOMITJICKCHBIX COCTUHEHUN
(Ha mpumepe
TUIPOKCOKOMITIIEKCOB
ATIOMUHUS UITUHKA);

— OKUCJIUTEIIbHO-
BOCCTAHOBUTEIHHBIX
peaKuuii ¢
WCITOJIb30BAaHUEM METO/1a
AJIEKTPOHHOTO 0ajaHca;

— C y4acTHEM
KOMITJIEKCHBIX

COeIMHEHUH (Ha MpUMepe
THIPOKCOKOMITIICKCOB
[IMHKA UATFOMUHMUS).

2. 3aga4u Ha pacyer
KOJTMYECTBECHHBIX
XapaKTEPUCTUK TPOIYKTa
peaKiuu COSAMHCHMUS;
MacCOBOM WM 0OBEMHON JOJIN
BBIXO/Ia TIPOIYKTA PEAKITUN
COEIMHEHHUSI OT TEOPETUUYECKU
BO3MOYKHOTO; 00BEMHBIX
OTHOUIEHUH T'a30B;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK UCXOTHBIX
BEIIIECTB U MPOTYKTOB
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peakimu; Macchl (00beM,
KOJIMYECTBO BEIIIECTBA)
MIPOYKTa PEaKINH, €CIIU OHO
W3 BEIIECTB JIaHO B BUJIC
pacTBopa ¢ ONpeICIICHHOM
MacCOBOM J0JIei
PaCTBOPEHHOIO BEIIECTBA.

2.2

DIIEKTPOIUTHAYE
cKas
JTIMCCOIUAINS U
WOHHBEIA 0OMEH

CocTaBisaTh ypaBHEHUS
XUMHUYECKUX PEaKIUn
MOHHOTO OOMEHa C
y4acTHeM
HEOPTaHUYECKUX
BEIIICCTB

1. 3ajaHUS HA COCTABJICHUE
MOJIEKYJISIPHBIX U MOHHBIX
PEAKLINIC YyYaCTUEM OKCHUJIOB,
KHCJIOT, OCHOBAHUM M COJICH,
MOHHBIX PEAKLIUN TUAPOIIA3A
COJIEH, YCTAHOBJICHUE
W3MEHCHHUS KUCIOTHOCTH
Cpenpl.

2. JJaboparopnas paboTa
«Peakuuuruaposmsar.

OK 01
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Moayas /

Ne Pasaen / PesyabTar OueHouynbie OK
o0y4eHnst MepPONPUATHS
Tema
3 |Pa3mea 3. HUccaenoBarnb KonTtpoJsbnas pabora
CrtpoeHnue u cTpoeHue U cBoiictBa |«CBOMCTBA
CBOMCTBA HEOPraHM4YeCKHX HEOPraHM4YeCKHX
HEOPraHM4YeCK |BellecTB BeleCTB»
HXBENIEeCTB
3.1 |[Knaccudukan |Knaccuduiuponath 1. Tect «Homenknarypa u OK 01
us, HEOPTaHUYECKHE Ha3BaHHEHEOPTraHUYECKUX
HOMEHKJIaTypa |BEIIECTBaB BEILIECTB UCXOMS U3 UX
HUCTPOCHUE COOTBETCTBHHU C UX XUMUYECKOU (OpMYJIbI WU
HEOPraHUYECK |CTPOCHUEM COCTaBJICHUE XUMHUUECKOMN
HXBEIIECTB (bopMyIIBIUCXOISI U3 Ha3BaHUS

BEILIECTBA 10 MEXKyHAPOIHOM
WJIU TPUBUAIIBHOU
HOMEHKJIAType».

2. 3a71a4M Ha pacyeT MacCOBOM
710J11(MacChl) XUMUYECKOTO
aJIeMeHTa (COeIMHEHMS) B
MoOJIeKyJe (CcMecH).

3. [IpakTrueckue 3a1aHus 1Mo
KJIacCU(UKaIH,
HOMEHKJIaType U
XUMUYECKUM (hopmyiam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

4. IIpakTrueckue 3a1aHus

Ha OIpe/ieICHUE

XUMHUYECKOU aKTUBHOCTH
BEILIECTB B 3aBUCUMOCTH

BUJIa XUMHUYECKONCBSI3U U
TUNA KPUCTAIIINYECKON
pelIeTKH.
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3.2

dusuko-
XUMHYECKHE
CBOMCTBaA
HEOPraHU4EeCK
UXBEIIECTB

YcraHnaBiauBaTh
3aBUCUMOCTH (hU3UKO-
XHMHUYECKHX CBOMCTB
HEOPraHUYECKHUX
BEIIECTB OT CTPOCHUSA
aTOMOB M MOJIEKYJI, a
TaK)Ke THIIa
KPUCTAITTMYECKON
pEIIETKH

1. Tect «OcobeHHOCTH
XUMHAYECKHX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHMH,
aM(OTEPHBIX THIPOKCUIIOB H
COJICH».

2. 3a/1aHns HAa COCTABJICHHC
YpaBHEHUH XUMHUYECKHUX
peaKIuii ¢ y9acTHEM MPOCTHIX
1 CJIO’KHBIX HEOPTaHUYECKUX
BEIIIECTB: OKCHJIOBMETAJIJIOB,
HEMETAJUIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHUUECKUX
KHCJIOT, OCHOBaHUI U
aM(OTEepHBIX THAPOKCHUJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEePU3YIOIIUX UX
CBOMCTBA M CITOCOOBI
MOTYyYEHUSI.

3. IIpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUYECKHUE 3aJaHusI Ha

OK 01
OK 02
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Moayas /

Ne Pasaen / PesyabTar OueHouynbie OK
o0yueHust MeponpusiTHs
Tema
CBOICTBA U TIOJy4YECHUE
HEOPraHMYECKUX BEIECTB.
4. JITabopaTtopHas paboTa
«CBoiicTBaMETaJIIOB U
HEMETAJUIOBY.

3.3 |IIpousBonctBo |OOGOCHOBHIBATH [Ipaktuko-opuentupoBannbie |OK 01
HEOPTraHUYECKUX |[3HAUYEHUE U 3aJaHus 110 COCTABJIEHHIO OK 02
BCIICCTB. MPUMCHCHHUEC XUMHYECKUX PEAKINN C
3HaueHHEH HEOPTaHUYECKUX y4acTHEM HEOPraHMYECKUX
HIPUMCHEHHUE B \pgemiecTB BOBITOBOM M |BEIECTB, UCIIONB3yEMBIX JUIS
ObITy 1 Ha MIPOU3BOJICTBEHHOMN UX UICHTUPUKALUY U
TIPOMSBOACTBE | /1o g renpHOCTH MIPOMBIILICHHBIX CHOCOO0B

YeJIoBeKa UX (PU3UKO-  |MOJTyYEHHUS.

XUMUYECKUMH

CBOMCTBaMU

4 |Pa3znen 4. HUccnenoBath KonTpoJsbHas padora

Crpoenue u cTpoeHue ucBoiicrea |«CtpoeHue u
CBOIICTBA OpPraHu4YecKux CBOMCTBA
OpraHuyveck BellecTB OPraHu4YecKnx
HXBeNIeCTB BelIECTBY

4.1 |Knaccudukan |Kinaccuduimponarsb 1. 3aiaHus HA COCTABJIEHUE OK 01
US,CTPOCHUE U |OpTraHUYECKHUE Ha3BaHUI OPraHUYECKUX
HOMEHKJIATypa |BELIECTBA B COEIMHEHUH 10 TPUBUAIIBHOU
OpPraHUYeCKUX |COOTBETCTBHHU C UX WM MEXITYHAPOTHOM
BEIECTB CTPOEHUEM CUCTEMATUYECKOU

HOMEHKJIaType.

2. 3aJaHns HA COCTABJIEHUE
MOJIHBIX Y COKPAIICHHBIX
CTPYKTYPHBIX (hOpMyJTT
OpraHUYeCKUX BEIIECTB
OTJIEJbHBIX KJIACCOB.

3. 3ajaum Ha onpeeseHue
npocTteitiei GopMyIbl
OpPTraHWYECKOU MOJIEKYJIBI,
UCXOS U3 DJIEMEHTHOTO
cocrana (B %).
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4.2

CBoiicTBa
OPTaHUYECK
1504
COE€IMHEHUN

YcraHnaBiauBaTh
3aBHCUMOCTH (PU3UKO-
XHMHYECKHX CBOMCTB
OpTraHUYECKUX
BEIIECTB OTCTPOCHHUS
MOJIEKYJI

1. 3agaHus HA COCTABJICHHUE
YpaBHEHUI XUMUYECKHUX
peaKkui Cy4acTHEM
OPTraHUYECKUX BEIIIECTB Ha
OCHOBAHUM MX COCTaBa U
CTPOEHHUSI.

2. 3a1aHus Ha COCTaBJICHHE
YpPaBHEHUM XMMUYECKUX
PEAKLNM, UIUTIOCTPUPYIOLINAX
XUMHYECKHE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX peaKIui
1 TE€HETHYECKOM CBA3H
OPTraHUYECKUX BEILIECTB

Pa3HbIX KJIACCOB.
3. PacueTHrle 3aJa4dM 110

OK 01
OK 02
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Moayas /

Ne Pasaen / PesyabTar OueHouynbie OK
o0yueHust MeponpusiTHs
Tema

YpaBHEHUSIM PEaKIUi C

y4acTHEM OPTaHUYECKHUX

BEIIECTB.

4. JlTabopaTopHas pabota
«IlonmyueHue sTuIeHa U

W3y4YEHUEETO CBOKCTBY.

4.3 |Opranunueckre |OOOCHOBBIBAThH [TpakTuko- OK 01
BCIIIECTBA B 3HAYCHUE U OpUEHTUPOBAHHBIE 33/IaHUS OK 02
KUSHCACHTCILH |\ ypvienenne I10 COCTaBJIEHHIO
OCTH HCIIOBCKa. OpPTaHUYECKUXBEIIECTB |XUMHUYCCKUX PEAKITHH C
[IponsBoacTeo .

e —— OBITOBOM H ) y9aCTHEM OPTaHUYECKHIX
opraHuueckux |POU3BOICTBEHHO BEII[ECTB, UCIOJIb3yEeMbIX
BEIICCTB B JeSATETLHOCTH JUTSL KX UICHTU(UKAIIIT B
IMPOMBIIUICHHO |4elloBeKa UX(PU3UKO-  |OBITY ¥ MPOMBIIIJICHHOCTH.
CTH XUMUYECKUMU
CBOMCTBaMU

5 |Pa3zgea 5. HUccaenoBars Konrpoabnas padora
Kuneruueckue |paBHOBecHeu «CKOpoCTh XUMHYECKOM
U CKOPOCThH peaKIUM M XUMHYECKOoe
TEPMOAUHAMM |XMMHYECKHX peaKIiil |paBHOBECHE»
yecKHe
3aKOHOMEPHOC
TUNPOTEKAHUS
XHMHUYECKUX
peakuui

5.1 |[Kunetnueckun |MccnenoBath Biusinue |1. Jlabopatopnas paborana |OK 01
e KOHILIEHTpaluu BBIOOD: OK 02
3aKOHOMEPHOC |pearupyroumx — «Onpenenenne
THTPOTEKAHUS |BEIIECTB | 3aBUCUMOCTH CKOPOCTH
XUMUYECKUX TEeMITepaTyphl Ha PCAKIHi OT

. KOHIICHTpAIu!
peaKimii CKOpOC"{BXI/IMI/I‘—IeCKI/IX PEATHPYIOIIHX BEIICCTRY,;
peaxmun — «OmnpenaencHue
3aBUCUMOCTH CKOPOCTH
peaKIuu OT
TEMITePaTypPhI».

2. IlpakTuko-
OpPUEHTHPOBAHHbIE
TEOPETUYECKHE 3a/1aHUs Ha
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aHanu3(aKTOPOB, BIUSIOIINX
Ha U3MCHEHHE CKOPOCTH
XUMHUYCCKON pEaKITHH.

5.2

TepmoauHamuy
€CKHUe
3aKOHOMEPHOCT
Y IPOTEKAHUS
XUMHUYECKUX
peaKUnil.
PaBHOBecu

e

XUMHYECK

ux

peaxKumit

HccnenoBarh BIUsHUE
M3MEHEHHUS
KOHIICHTpaIuu
BEILIECTB, PEAKIIUU
Cpebl UTEMITEPATYPhI
Ha CMEIICHUE
XUMHYECKOTO
paBHOBECHS

1. 3a1aun Ha pacyeThl
TeII0BBIX 3 (HEKTOB
XUMHYECKUX PEAKIUN 1
ONPEAECIICHUE TUIA PEAKIINHU
(o terioBoMy 3P deKTy:
AK30- U SHAOTEPMUYECKUE).
2. [IpakTuko-
OPUEHTUPOBAHHBIE 33/IaHUS Ha
IIPUMEHEHUE TpuHLIUNA Jle
[HIaTennpe 1T HAXO0XKIACHUS
HaIpaBJICHUS] CMEILICHUS
PaBHOBECHSI XUMHUYECKOU
peakiuu u

OK 01
OK 02
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Moayas /

Ne Pasaen / PesyabTar OueHouynbie OK
o0y4eHus MeponpusATHSA
Tema
aHanu3 GaKTopoB,
BJIMSIIOIIMX HACMEIICHNE
XMUMUYECKOTO PaBHOBECHSL.
3. JlabopatopHas pabota
«V3ydenune BnusHUSA
pa3nUYHbIX AaKTOPOB HA
CMEIIeHNEe XUMUYECKOTO
PaBHOBECHSD.
6 (Pa3nmeu 6. HUccaenoBarb KonTpoabnas padora no
JucnepcH JAUCTIEPCHbIECUCTEMBI (TeMe
bie «/lucnepcHble cucTeMbD)
CUCTEMBI
6.1 | ducnepcHsl Paznmuuate uctunueie |1, 3agauu Ha OK 01
€ CUCTEMBI pPacTBOPHI, KOJUTOUIHBIE |[IPUTOTOBIICHUE OK 02
1 (haKTOpBI PacTBOpHI U PacTBOpPOB.
ux rpyooIucriepcHbIe 2. ITpaktuko-
yCTOHYMBOC CUCTEMbIHA OCHOBE OpPUEHTHPOBAHHBIC PACUETHbHIE
TH XUMHUYECKOTO 3aJJaHUs Ha TUCTIEPCHBIE
IKCIIEPUMEHTA CUCTEMBI, HCII0JIb3yEMbIE B
OBITOBOI M MTPOU3BOACTBEHHOM
AeSITeIbHOCTUYEIIOBEKA.
6.2 |UccnenoBan HccnenoBath JlaboparopHas padoTta (Ha OK 01
MECBONCTB buzuko- BBIOOD):
TUCIIEPCHBIX XUMUYECKUE — IlpuroroBneHne pacTBOpOB;
CUCTEM CBOWCTBA — Hccnenosanne
Pa3INYHBIX BUIOB JUCTIEPCHBIX CHCTEM.
JTUCTIEPCHBIX
CUCTEM

IMpuxjiagHoi MOAYJIb

Pazpmen 7.
Xumus B ObITY
U
MPOU3BOACTBEH
HOH
NAeATeJbHOCTH
YyeJI0BeKa

OunenuBarThb
nocJjeaCTBUA
OBITOBOI U
NMPOU3BOACTBEHHOU
AesITeJILHOCTH
YyeJi0BeKa CIO3UINH
IKOJIOTrHIEeCKOM
0€e301acHOCTH

3ammra Keica (¢ yuerom
OyayweiinpogeccuoHaJIbHOM
AesITeJIbHOCTH)
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XuMus B ObITY U
IPOU3BOJICTBEH
HOU
NEeSTETPHOCTH
YernoBeKa

OneHuBaTh
MOCJICCTBUS
OBITOBOI U
MIPOU3BOJCTBEHHOM
JIESITCIbHOCTH
YyeJI0BEKa CIIO3HUIINI
IKOJOTUYECKOH
0e30MacHOCTH

Keiic (c yueroMm Oynmymei
npodeccuoHaNTbHON
nesTeabHoCTH ) Bo3aMoKHBIE
TE€MBI KEHCOB:

1. IloTemienne knuMara u
BBICBOOOXIEHUE ra30BbIX
TUJIPATOBCO JHA OKEaHa.

2. byaymue matepuansl 11
aBHa-,MalluHO- U
npUOOPOCTPOCHMUS.

3. HoBble MaTepuaibl
JUISLCOJTHEYHBIX

Oarapeii.

4. JlekapcTBa Ha OCHOBE
PaCTUTEIbHBIX
IIpernapaTos.

OK 01
OK 02
OK 04
OK 07
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