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1. O6mas xapakTepucTHKa padoueil nporpaMmsl 0011e00pa3oBaTeIbLHOM
JAUCIHUIIJIMHBI K XMMHSA »

MecTo TMCUMILTHHBI B CTPYKTYpe 00pa3oBaTebHoil nporpammel CITIO

Pabouass mporpamma ydeOHoM aucuurmmabl OY .10 Xumwus sBiIseTcs 4YacTbiO
OCHOBHOW MpodeccrHoHanbHONH 00pa30BaTeNbHON MPOrpaMMbl — MPOTPAMMBbI TOATOTOBKHU
crienraymucToB cpennero 3BeHa (IITICC3) B coorBerctBuM ¢ ®I'OC mo crenuaibHOCTH
CIIO 49.02.01 ®usznyeckas KyabTypa.

Leab 1 iIaHUpPyeMble Pe3yJIbTATHI 0CBOCHUSA TMCUUIIIIMHBI

@opMUpPOBAHUE Y CTYIEHTOB MPEACTABICHUS O XUMHYECKOW COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MUPA KaK OCHOBBI IPUHATHUS PEIICHUN B KU3HCHHBIX
Y MIPOM3BOJICTBEHHBIX CUTYAIUAX, OTBETCTBEHHOTO MOBECHUS B IPUPOTHON CPEIE.

3axauyu JAUCUMILVIMHBI:

1) cdopmupoBaTh TOHMMaHHWE 3aKOHOMEPHOCTCH MPOTCKAHHS XUMHUYECCKHX
IPOLIECCOB U SIBJICHUM B OKPYXAKOUIEH Cpelie, LUEJIOCTHOM HAyYHOU KapTUHBI MHPA,
B3aMMOCBSI3HU U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBJIATH (POPMYJIbI HECOPTaHUYECKUX U OPTaHUYCCKHX
BEILIECTB, YPABHEHUS] XUMUUYECKUX PEaKIIUM, OOBICHITh UX CMBICI, UHTEPIIPETUPOBATH
pe3yJIbTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HAaBBIKM  MPOBEACHUS  MPOCTEHIINX  XMUMHYCCKHX
DKCIIEPUMEHTAJLHBIX ~ HMCCJIECIOBAHUNA C  COOJIIOJICHHEM TpaBuUil  O€30MacHOro
oOpalleHus ¢ BelecTBaMu 1 JIa0OpaTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMCHHS HCIIOJIb30BaTh MH(DOPMAIIMI0 XMMHYCCKOIO XapakTepa W3
Pa3IMYHBIX HICTOYHUKOB;

5) copmMupoBaTh YMEHHUS IPOTHO3UPOBATH MOCIICACTBHS CBOCH JEATEIBHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPON3BOICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh MOHUMAHKWE 3HAYMMOCTH JOCTHIKCHHH XMMHUYECKOW HAyKH H
TEXHOJIOTHI JJIsl pPa3BUTHUS COIIMAIBHON U TIPOU3BOJICTBEHHOM cep.



1.2.2. IlnanupyeMble pe3yJbTaThbl OCBOEHHs 001e00pa3oBaTe/bHONH TUCHUILVINHBI B cooTBeTcTBUM ¢ PI'OC CIIO n

Ha ocHoBe PI'OC COO

Kon n HauMeHnoBanmne
(popmMupyembIx
KOMIIeTeHIIMH

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHUIIIIMHBI

Oomue

I[I/ICIII/IHJII/IHapHLIe

OK 01. Beibupats
CIOCOOBI pelIeHUs 3a1a4
pohecCHOHATTLHOM
JeSITeIIbHOCTH
HNPUMEHUTEIBHO K
pa3InYHBIM KOHTEKCTaM

B yactu TPYAOBOI'O BOCIIUTAHHUSA:

- TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYIOIIO0HE;
- TOTOBHOCTh K  AaKTUBHOH  JIEATEIbHOCTH

TEXHOJIOTUYECKOW M COLHMAJIBHOM HAIPaBICHHOCTH,
CIIOCOOHOCTh ~ WHHUIIMUPOBAaTh,  IUIAHUPOBAaTH U
CaMOCTOSITEJIBHO BBIMOJIHATH TaKyIO AEATEIbHOCTD;

- UHTEpeC K pa3Iu4HbIM cdepaM mpodhecCHOoHATBHOMI
JIeATSIIHHOCTH,

Osananenue YHHBEPCAJIbHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHU NeHCTBUAMM:

a) 0a30Bble JIOTHYECKHUe el CTBUA:

- CaMOCTOSITEIILHO bopmynupoBaTh U
aKTyaJu3upoBaTh MpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIMBaTh CYIIECTBEHHbIH MPU3HAK WIH
OCHOBAaHMS JJs1 CpaBHEHHUs, Kilaccupukauuum u
0000IIeHMS;

- ONpeAensaTb LEIu  JEATEIBHOCTH,  3aJaBaTh

mapaMETphl U KPUTCPUH UX JOCTUIKCHUA,

- BBIBJIAITb 3aKOHOMCPHOCTH H IIPOTHBOPCUYUA B
paccMaTpruBACMbBIX SABJICHUAX,

- BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTbL, OLICHUBATHL
COOTBETCTBHUE PEC3YJIbTATOB LECIAM, OUCHHWBATH PUCKHU
HOCJIC,Z[CTBI/Iﬁ ACATCIIbHOCTH,;

- BIQJETh CUCTEMOW XMMHYECKHX 3HAHUW, KOTOpas BKJIIOYACT:
OCHOBOIIOJIATAlOIINE TOHATHS (XMMHYECKHH DIIEMEHT, aToM,
3JIEKTPOHHAs 000JI0YKa aToma, s-, p-, 0-3JIeKTPOHHBIC OPOUTAIIH
aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHUCJIEHUS, XHUMHYECKAs
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIepOIHBIH
CKeNeT, (yHKIMOHAIbHAS TpPYINa, paaukand, HU30Mepus,
MU30MEPBI, TOMOJIOTMYECKUM PAL, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCJIOPOJI- MU a30TCOJAEpXAIINE COCAMHEHUS, OWOJIOTHYECKU
aKTUBHBIE BellecTBa (YINIEBOABI, JKUPBI, OENKH), MOHOMED,
MoJUMeEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COEIMHEHMS, KPUCTAJUIMYECKAsl pelIeTKa, TUIIbl XUMUYECKUX
peakuuii (OKHCTUTENbHO-BOCCTAHOBUTEIIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEaKIUd HMOHHOTO OOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JICKTPOJIUTBHI, BNIEKTPOIUTHYECKAS
JUccouManus,  OKHCIUTENb,  BOCCTaHOBHUTENb,  CKOPOCTh
XUMUYECKON peakIuu, XUMHUYECKOE PaBHOBECHE), TCOPHUU U
3aKOHBI  (TEOpUs XUMHUYECKOTO CTPOEHUS  OpPraHUYeCcKHX
BemiectB  A.M. bByriepoBa, Teopust 3IEKTPOIUTHUECKOMN
quccouranuu, nepuoauyeckuil 3akon [[.M. MenneneeBa, 3akoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CUMBOJHYECKUN S3BIK
XUMHH, (HAKTOJIOTHUECKHE CBEACHHUS O CBOICTBaX, COCTaBe,
MOJTYyYeHUH W O€301acCHOM  HCIIOJIb30BAaHUM  BaKHEHIIIHMX
HEOPTaHMYECKUX M OPTaHUYECKUX BEIIECTB B OBITYy U
MPAKTUYECKOM NEeSATEILHOCTH YETIOBEKA;




- pa3BUBAaTh KPEaTHMBHOE MBINUICHUE TPH PEUICHUU
YKU3HEHHBIX TTPOOIeM

0) 0a30BbIE MCCJIEI0BaTEIbCKHE 1eHCTBUSA:

- BJIaJIcTh HaBBIKAMHU Y4E€OHO-UCCIICIOBATEIbLCKOU H
MPOCKTHON JI€ATENIbHOCTH, HABBIKAMHU Pa3pEIICHUS
npo0Jem;

- BBUIBIISAITH IPUYMHHO-CJIC/ICTBEHHBIE CBSI3M U
aKTyallu3upoBaTh 3aJady, BBIABUIaTh THUIIOTE3y €€
pelieHusi, HaXOJAUTh APTYMEHTHI IS JOKA3aTelbCTBA
CBOMX YTBEpXICHMI, 3aJaBaTh MapaMeTpbl H
KPUTEPHUU PEIICHHUS;

- aHaJM3UPOBATH IOJIyYEHHBIE B XOJI€ PEIICHUS 3aa4u

pe3yJIbTaThl, KPUTUYECKHU OLICHUBATh ux
JIOCTOBEPHOCTD, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBUSIX;

- YMEThb NEPEHOCUTH 3HaHMsS B II03HABATEIBHYIO H
MIPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;
- YMeTb UHTEIpUpOBaTh 3HAHMUI U3
MpeIMETHBIX o0acTe;

- BBIIBUTATh HOBBIE UJEH, IIpejIaraTb OpUrHHAJIbHBIC
MOJIXOJIbl U PELLEHUS;

- CI0COOHOCTh MX UCIIOJIb30BAaHUS B T03HABATEIbHON
U COLIMAIbHOW NPAKTHKE

pasHbIX

- YMETb BBIABIATH XapaKTEPHbIC IPU3HAKM U B3aUMOCBS3b
W3YYEHHBIX IOHATUM, NPUMEHITh COOTBETCTBYIOIIHME IOHATHUSA
IIpU OIMCAaHUU CTPOCHHUS U CBOMCTB HEOPraHWYECKUX U
OPraHMYECKHUX BEIIECTB M WX IPEBPALICHUN; BBIABIATDH
B3aMMOCBS3b ~ XMMHUYECKMX 3HAaHMH C  TOHATUSAMH U
IIPEICTaBICHUAMU JPYTUX €CTECTBEHHOHAYYHbIX IIPEAMETOB;

- YMETbh UCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX COCIUHEHUN
MEXIYHAPOJHOI'O COI03a TEOPETUYECKOW U MPUKIAIHON XUMUU
U TPUBUAIbHBIE HA3BaHMsI BaXHEMIIMX BeUIECTB (ITUJICH,
alleTWIeH, TINULUEepuH, ¢(eHon, GopMalblerua, YKCycHas
KHMCJIOTA, IJIMIUH, YTapHBIM ra3, YIJIEKHUCIbIA ra3, aMMHAK,
raiieHasi M3BECTb, HeErallleHas W3BECTb, IIUTbEBas COAA W

JPYTUX), COCTaBIIATh bopmyIbr HEOPraHU4IEeCKUX Hu
OpPraHMYECKHUX BEILECTB, YPAaBHEHUS XUMHUYECKUX DPEaAKLUi,
O0O0BICHSTH nux CMBICII, MMOATBCPIKIAATH XapaKTCPHBIC
XUMUYECKHE CBOMCTBA  BELICCTB COOTBETCTBYIOIIUMHU
OKCIICPUMCHTAMHA n 3arucsIMunu ypaBHCHI/Iﬁ XUMHNYECKUX
peaKLnii;

= YMECTb YCTaHaBJIMBATb IMPUHAIICIKHOCTD HN3YUCHHBIX

HCOPTaHUYCCKUX U OPraHUYCCKHUX BCHICCTB K OIIPCACICHHBIM
Kj1acCaM U rpyimmnam COGI[I/IHCHI/II\/'I, XapaKTCPU30BaATh UX COCTAaB U
Ba)KHEHUIIIHE CBOI\/'ICTBa; ONpCACIIAATE BUIABI XUMHUYCCKUX CBsI3eM
(KOB&J’ICHTH&?[, HMOHHas, MCETalJIn4YecKasd, BOI[OpO)IHaSI), THIIBI

KPpUCTATUIMYCCKUX  PCHICTOK  BCIICCTB, KJ'IaCCI/I(I)I/ILII/IpOBaTL
XUMHYCCKUEC PCAKIINH,
- C(I)OpMI/IpOBaTB MMPEACTaBJICHUA: 0 XUMHYECKOMN

COCTaBJISIOLIEH €CTECTBEHHOHAYYHON KapTUHBI MHUpPA, pPOJIH
XUMHHM B TIO3HAHUU SBJIEHUH MPHUPOABI, B (POpMHpPOBAHUU
MBILIUIEHUS! M KYJIBTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOM
IrPaMOTHOCTH, HEOOXOAUMOM JJIsl pEeIIeHUs TPAKTHUYECKUX 3a]au
U DKOJOTMYECKH OOOCHOBAaHHOTO OTHOLIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeELE;

- yMeTh MpPOBOJUTH pacyeTbl MO XUMHUYECKUM (opmylam Hu
YPAaBHEHUSAM XUMHYECKHX PEAKIHMH C HMCIIOIb30BAHHEM




(1)I/I3I/ILICCKI/IX BCJIMYHUH, XapaKTEPU3YIOIHUX BCIICCTBA C
KOJIMYECTBEHHOMN CTOpPOHBI: MAaCCHI, obbeMa (HOpMaJ'II)HI)IC
YCJIOBI/ISI) ra3oB, KOJIMYCCTBA BCIICCTBA, HCIIOJb30BaTh
CUCTCMHBIC XHUMHWYCCKUC 3HAHHA IOJId IIPUHATHA pCI_HeHI/Iﬁ B
KOHKPCTHBIX KU3HCHHBIX CUTYalUAX, CBA3aHHBIX C BCIICCTBAMU

" UX IPUMCHCHHUEM

OK 02. Mcnonb30Bath
COBpPEMEHHBIE CPE/ICTBA
IIOMCKa, aHAJIH3a U
UHTEPIIpETaINu
UHPOpPMALIUHU 1
UH(pOpPMaIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 33124
npodeccruoHaNbHON
JeSITeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:

- c(hOpPMHUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH W OOIECTBEHHOH MPaKTHUKH, OCHOBAHHOTO Ha
nuanore KyjiabTyp, CIOCOOCTBYIOLIETO OCO3HAHHIO
CBOET0 MECTa B MOJIUKYJIbTYPHOM MUPE;

- COBEpPUICHCTBOBAHME SI3BIKOBOM M YHUTATEIbCKOU
KYyJIbTYpbl KakK CpEACTBAa B3aUMOJECUCTBUS MEXKIY
JIIOJABMU Y TTIO3HAHUS MUPA;

- OCO3HAaHHE LEHHOCTH HAY4YHOU JIEATEIBHOCTH,

TOTOBHOCTB OCYIIECTBIISATh IIPOEKTHYIO "
HCCIIEIOBATENbCKYIO JI€ATENbHOCTh UHIUBUAYAIbHO U
B IPYIIIIE;

Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMU

MO3HABATEILHBIMU /Il CTBUSIMH:

B) padora ¢ nnpopmanueii:

- BJIAJICTh HABBIKAMU IMOJIy4€HUS HH(POpMaLUu U3
UCTOYHUKOB  pa3HBIX  THUIOB,  CaMOCTOSITENHHO
OCYIIECTBJISATh TIOWCK, aHAIW3, CHUCTEMATH3aIlluI0 |
WHTEpPIpETANI0 HHHOPMAIIUU PA3NUYHBIX BUIOB H
dhopm mpencTaBIeHUS;

- CO3/1aBaTh TEKCTHI B PA3NUYHBIX (hOpMaTax ¢ y4eToMm
Ha3HaueHUs: MHGOpMalMu U IeJeBOll ayauTOpHH,
BBIOMpas ONTUMANbHYIO (GOpMYy TPEICTaBICHHUS H
BU3YaJH3alUy;

- OLICHUBATH
nHpopmanuu, ee

JOCTOBCPHOCTD,
COOTBCTCTBHC

JJETUTUMHOCTD
IIpaBOBBIM u

- YMETbh IUIAaHUPOBATH W BBIMOJIHIATH XUMUUECKHUI SKCIIEPUMEHT
(mpeBpallieHuss OpraHUYECKHMX BEIIECTB IIPU HArpeBaHUH,
MOJTy4YeHUE ATHIIEHA U H3YyYEHUE €ro CBOMCTB, KaueCTBEHHBIC
peakiuu Ha albJeruibl, KpaxMmal, YKCYCHYIO KHCIOTY;
JneHaTypauus OEKOB MpPU HarpeBaHWHU, I[BETHHIE PEAKIUU
OCJIKOB; MPOBOAWTH PEAKIMM HOHHOTO OOMEHA, OMpEeneysiTh
Cpeny BOJHBIX PacCTBOPOB, KAYECTBEHHBIE PEAKI[UU Ha CyIb(dat-,
KapOOHAT- U XJIOPUI-aHHOHBI, Ha KAaTHOH aMMOHHS, pPeIaTh
SKCIIEpUMEHTaJbHbIE 3aauu 1o TemMaM 'Metamibl" u
"Hemetannbl") B COOTBETCTBUM C MpaBWIAMHU TEXHHUKHU
0€30MacHOCTH MpHU 0OpaIllEeHUH C BEIIECTBAMU U J1a00paTOPHBIM
000pyIOBaHUEM; TMPEJCTABIATH PE3yIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3aMucCu ypaBHEHUN COOTBETCTBYIOIIUX

peakuuii M (QopMynMpoBaTh BBIBOJBI Ha OCHOBE JTHUX
pE3yNbTaTOB;
- yMeTh  aHAIM3UPOBaTh  XMMHUYECKYyI0  HH(}OpMalHIo,

MOJIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTepHET U Apyrue);

- BJIaIETh OCHOBHBIMHM METO/IaM{ Hay4YHOTO MO3HAHUS BEILIECTB
U XUMHYECKMX  sABICHMHA  (HAOmIOJeHHe,  U3MEpeHHe,
9KCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YMETh TNPOBOAUTH pacyeThl MO XUMHUYECKUM (GopMylIaM H
YPaBHEHUSAM XHUMHUYECKHUX peaKIMid C  HCIOJIb30BAaHHEM
(¢u3NYeCKUX  BEIMYMH, XapaKTEepU3YIOIIMX  BeElIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMalbHbIE
yCIOBHA) Ta30B, KOJMYECTBA  BELIECTBA;  MCIOJIb30BaTh
CUCTEMHBIC XMMHUYECKNAE 3HAaHUSA I IPHHATHA DPCIICHUU B




MOPaTbHO-ITHYECKUM HOpMaM;

-  WCMHOJB30BaTh CpPEACTBA WH(POPMAIMOHHBIX H
KOMMYHHUKAIIMOHHBIX ~ TEXHOJOTMA B  PEUICHUU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpTraHU3aIMOHHBIX 33/1a4 C COOJIOICHUEM TPEOOBaHMIA
OPrOHOMHKH, TEXHHUKH O€30IacCHOCTH, THUTHCHBI,
pecypcocOepexeHus], MPaBOBBIX M ITUYECKUX HOPM,
HOPM HH(OPMAITMOHHON 0€301TaCHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3AIIUTHI
nHpopManuu, THHOPMAITMOHHONU OE30ITaCHOCTH
JUYIHOCTH;

KOHKPCTHBIX JKU3HCHHBIX CUTyallUdX, CBA3aHHBIX C BEHICCTBAMU
" UX NpUMCHCHUEM

OK 04. DddexTuBHO
B3aUMOJCHCTBOBATh U
paboTaTh B KOJIJICKTUBE
1 KOMaHe

- TOTOBHOCTb K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTU U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBBIKAMU Y4eOHO-HCCIE10BaTEIbCKOM,
MPOEKTHON U COLIMATIbHOMN JAESATEIbHOCTH;

Osananenue YHHBEPCAJIbHBIMH
KOMMYHHUKATUBHBIMHU /1€fICTBUSIMH

0) coBMecTHasi 1eATEIbHOCTD.

- IIOHMMarb M  UCIOJB30BaTh  IMPEUMYLIECTBA
KOMaHJIHOW ¥ UHIUBUYaIbHOU pabOThI;

- IpPUHUMAThb LEJIM COBMECTHOW JCATENBHOCTH,
OpPraHU30BBIBATh U KOOPAMHUPOBATH JECUCTBUS IO €€
JOCTHKEHHUIO: COCTAaBJIATh I1J1aH JENUCTBUH,
pacupenenaTh pojii ¢ Y4eTOM MHEHHM YYaCTHUKOB
00CyX1aTh pe3yabTaTbl COBMECTHON pabOTHI;

- KOOPJIMHHUPOBATH U BBINOJHATH pabOTy B YCIOBHUSAX

pealbHOTO, BUPTYAIBHOTO ¥ KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;
- OCYHIECTBJISITh  TO3UTHUBHOE  CTPATETHYECKOE

MOBEJEHUE B PA3JIMUYHBIX CHUTYallUsX, MPOSBIATH
TBOPYECTBO U BOOOpakeHne, ObITh MHUITUATHBHBIM
OBjajileHHe YHHMBEPCAJbHBIMM PeryJsiTHBHBIMHU
JeHCTBUSIMU:

- YMETb IUIAHUPOBAThb U BBIMOJIHATh XUMHUYECKHH SKCIIEPUMEHT
(npeBpallleHUsT OPraHMYECKUX BELIECTB IPU HarpeBaHHH,
HOJy4YeHUEe ITUJICHA M M3y4eHHE €ro CBOICTB, KaueCTBEHHBIE
peakuuMd Ha aubJerujibl, Kpaxmal, YKCYCHYIO KHUCIOTY;
JeHaTypanus OelKOB MpH HarpeBaHWM, LBETHbIE pEaKIUH
OCJIKOB; MPOBOAUTH PEAKIMM HOHHOTO OOMEHa, OMpEeNemsiTh
Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKIMH Ha Cylbdar-,
KapOOHAaT- U XJIOPUI-aHUOHBI, HA KaTHMOH aMMOHMs; pellaTh
OKCIEPUMEHTAIbHBIE 33Jaud 1o TeMaMm "Meramibl" U
"Hemerannbl") B COOTBETCTBMM C TNPAaBWIAMH TEXHHUKH
0€30MacHOCTH MpHU OOpallleHUH C BEIECTBaMU U J1a00paTOPHBIM
00OpyJOBaHUEM; MPEACTABIATh PE3YyJbTaThl XHUMUYECKOTIO
JKCIIEpUMEHTa B (pOpMe 3alluCu YpaBHEHUN COOTBETCTBYIOIIHX
peakiuii ¥ (OpMyIMpOBaTH BBIBOJBI Ha OCHOBE J3THUX
pe3yNbTaToB




I') MPHHSATHE ce0s1 M APYTUX JIIO/Ieii:

- NPUHUMATh MOTUBBI U APTyMEHTHI APYTUX JIIOAEH
MIPU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;

- IpU3HaBaTh CBOE MPaBO U MPaABO APYruX JIOACH Ha
OIIUOKHU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP C MMO3ULIUU
JPYToro 4ejaoBeKa;

OK 07. CopeiicTBOBaTh
COXPAHCHHIO

OKPY KaroIIen cpejpl,
pecypcocOepereHuIo,
IPUMEHSTh 3HAHUS 00
U3MEHEHUH KIMMAaTa,
IPHHIIMAIIBI OEPEIKITUBOTO

B 06s1acTH 3K0710rH4€CKOr0 BOCIIUTAHUSA

- chopMHpPOBAaHHOCTH JKOJIOTHYECKOH KYJIBTYPHI,
[IOHUMAaHUE  BJIMSHUA  COLMAIBHO-D)KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON MU COLMAIBLHOU
cpensl, OCO3HaHUE rJ1006aTbHOTO XapaxkTepa
9KOJIOTMUYECKUX IPodIIeM;

- IUIAHUPOBAHME U OCYILIECTBICHUE JEHUCTBUM B

- chopMupoBaTh MPEJICTABICHUS: 0 XUMHUYECKON
COCTaBJISIIOLICH €CTECTBEHHOHAyYHOH KapTUHBI MHUpa, pPOJIH
XUMHUH B TIO3HAHUU SBIEHUN MPHUPOABI, B (POpMHpPOBAHUU
MBIIUICHUSI W KYJABTYPBl JIMYHOCTH, €€ (DyHKIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM AJIsl PEIICHUs TPAKTHYECKHUX 3324
U DKOJIOIMYECKH OOOCHOBAaHHOTO OTHOILIEHHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IIPOU3BO/ICTBA, OKpyXKalollel cpeJe Ha OCHOBE 3HAHMA LEJNed | - yMeTh COONIOAATh MpaBHJa SKOJOTUYECKH LEIeco00pa3HOro
3¢ PeKTUBHO YCTOWYUBOI'O Pa3BUTHS YEJIOBEYECTBA; NOBEJICHU B OBITY M TPYJAOBOM JAEATENBHOCTH B IEJAX
JIEHCTBOBATH B AKTHUBHOE HENPUATHE ACUCTBUH, NMPUHOCIIIMX BPEI | COXPAaHEHUs CBOETO 3J0POBbS M OKPYKAIOIIEH HNPUPOIHON
YPE3BBIYANHBIX OKpY KarollEen Cpee; Cpenbl; YYMTBIBATH ONACHOCTb BO3JAEHCTBHUS Ha JKUBBIC
CUTyaIUsaX - YMEHUE MPOrHO3MpPOBaTh  HEOJArONpPHSTHBIC | OPTAaHU3MBl  ONpPEAEICHHBIX  BELIECTB, IOHMMAas  CMBbICI

DKOJIOTUYECKHE  IOCIEACTBUSA  NPEANPUHUMAEMBIX | ITOKA3aTels IPEAEIbHON JOMYCTUMON KOHLIEHTpaluu

JIEWCTBUI, IPEIOTBPAIIATh HX;

- paclIUpeHue OIBITA AEATECIBHOCTU JKOJIOTMYECKOU

HaIlpaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMHU Y4eOHO-UCCIIEI0BATEIbCKOM,

MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;
1K 2.3. OpopmasTs OdopmnsaTe pe3yabTaThl METOANYECKOU |- YyMeTb BECTH UCCIEIOBATENbCKYI0 paboTy, MPaBUILHO
pe3ynbTaThl HCCIIEN0BATEIBCKON JIeATEIbHOCTH B BUJIC | MOAOUpPAaTh M  MPUMEHSATh METOJOJIOTHIO  MCCIIEOBAaHUS,
METONYECKON U BBICTYIUICHHM, TOKJIAJ0B, OTYETOB (¢bopMUpoBaTh YMEHHUS U HaBBIKM MYOJIMYHBIX BBICTYIUIEHUH C
UCCIIEI0BATEIBbCKON JIOKJIaIaMU M COOOILIEHUSAMU
JIEATEIIbHOCTH B BUJIE
BBICTYIUICHUH,

JIOKJIaJ0B, OTYETOB




[1K 2.4. OcymiecTBisTh
UCCIIEIOBATEIbCKYIO U
HPOCKTHYIO
JeSITeIIbHOCTh B 00JIACTH
($u3nUeCcKoil KyIbTyphl U
criopra.

OCyIIEeCTBIATh HUCCIENOBATENLCKYI0O U IMPOEKTHYIO
NeSITeNIbHOCTh B 00MacTh (DU3MUECKON KYJIbTYphl U
CIopTa.

-yMeTh COBMEIIAaTh IOJyYEHHbIE B XOjie OOy4YEeHHUS 3HAHUS,
yMEHHMS M  HaBBIKK 10  HM3y4aeMOMY  MpeIMETy ¢
npodecCHOHATLHON JEATENHOCThI0 B 00JAcTH  (hU3UUECKOMN
KyJbTYpBI ¥ CLIOPTA

Jluunocmublxpea*yﬂbmamoe npocpammobl 6OCRUMAHUA:

JIN4YHOCTHBIE pe3yabTaThl Kon mmyHOCTHBIX
peaju3alnuy NporpaMMbl BOCIIMTAHUSA pe3yJibTaToB

peanu3anuu
NPOrpaMMmbl
BOCIIUTAHUSA

Oco3sHaromuii ce6s rpakIaHMHOM H 3alIUTHUKOM BEJUKON CTPaHbI JP1

[IposBasitomInii U AEMOHCTPUPYIOLUI YBaXKE€HUE K JIOASIM TPY/Ad, OCO3HAIOLIUIN 1IEHHOCTh COOCTBEHHOTO TpYyAa. JIP 4

Crpemsuiics K GOpMHPOBAHUIO B CETEBON Cpeie TMYHOCTHO M NPO(EeCCHOHATBHOIO KOHCTPYKTHBHOTO «IIU(POBOTO CIE»

JIeMOHCTpUPYIOLINI NPUBEPKEHHOCTh K POJHOM KyJIbType, HCTOPUYECKO mamsTH Ha OCHOBE J00BU K Poaune, pogHOoMy JIP 5

HapoAy, MAJIIOW POANHE, IPUHITHUIO TPAJUIMOHHBIX IEHHOCTEH MHOTOHAIIMOHAJILHOTO Hapoaa Poccun

CoOromaronnii ¥ mponarasAvpyoIi MpaBuiia 30pOBOro U Oe3omacHoro odpasa >KU3HH, CHOPTA; Mperyrnpekaaromuit

a100 TPEOA0IEBAIOIIMM 3aBUCMOCTH OT aJKOroJisl, Tabaka, ICUXOAKTUBHBIX BEILECTB, a3apTHHIX Urp U T.1. CoxpaHsarouuii JIP 9

NICUXOJIOTHYECKYI0 YCTOWYMBOCTD B CUTYaTUBHO CJIOKHBIX MM CTPEMHUTEIBHO MEHSIOINXCS CUTYALMSIX
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2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJBLHOM

AN CHUITJIMHBI «XUMUSA»

O0beM TUCHUIIMHBI U BBl y4e0HOH padoThI

Bup yueOHoii padoThl

O0beM B yacax

O0bem o0pa3oBaTeIbHOI MPOrpaMMbl AU CHHUIIIMHBI 34
B T.4

OcHoOBHOE coep:kaHue 31
BT. U..

TEOpeTUIEeCKOe O0ydeHNE 14
IIPAKTUYECKUE 3aHATUS 17
nabopaTopHBIC 3aHATHS 10
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/IePKaHue (coAepKaHue 5

NMPUKJIAJTHOT0 MO1YJIA)

BT. U..

TEOpEeTHYECKOe 00yUeHne 1

IIPAKTUYECKUE 3aHATUS 1

IIpomMexxyTouHasi arrecTanus (3a4eT) 1
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TeMaTH4ecKHi IJIAH U CoacpKaHue TNCHUIIJINHBI

HaumeHoBanue Conep:xaHue y4eOHOT0o MaTepuasia (0OCHOBHOE U NPo(ecCHOHAILHO-OPHEHTHPOBAHHOE), 06 dopmMupyemble
. beM 4acoB
Pa3IesioB H TeEM J1a0opaTopHbIe H PAKTHYECKHE 3aHSITHS, MPUKJIATHON MOTY.JIb KOMIIETeHIUH
1 2 3 4
OcHOBHOE cojiep:KaHHe 34/19
Pa3nen 1. OcHOBBI CTPOEHUS BellleCTBA 3/2
Tema 1.1. OcHoOBHOE coiep:KaHue 2/1 OK 01
CtpoeHue aTOMOB JIP 1
XUMHUYECKUX P
e Teopernueckoe ooyuenue 1 PS5

3JIEMEHTOB H
npupoma CoBpeMeHHass MOJeIb CTpoeHHs aToMa. CHMBOJIMYECKHAN S3bIK XUMHH. XHUMHUYCCKHH DIICMEHT.
XUMHUHYCCKOH DneKkTpoHHass KOH(uIypanus aroma. Knaccuukanus XMMHYECKUX DIEMEHTOB (s-, P-, d-21€MEHTHI).
CBI3H BajieHTHBIE ~ OJIEKTPOHBI.  BaleHTHOCTb.  DJIEKTPOHHAss  NPUPOJA  XUMHYECKOW  CBS3H.

DNEeKTPOOTPUIIATEIIBHOCTh. BHJIBI XMMHUYECKOH CBsI3W (KOBAJICHTHAs, WOHHAs, MeETaJUTMYeCKasl,

BOJIOPO/IHAS) U CIIOCOOBI €€ 00pa30BaHUs

IpakTnyeckue 3aHATHS 1

Pemienne 3amaHuii Ha WCHOJB30BAaHWE XHMMHUYECKOH CHMBOJIMKM W Ha3BaHUM COCJMHEHWH I10

HOMEHKJIATYpE MEXKIYHAPOIHOTO COK3a TEOPETHYSCKOW M MPHKIAIHON XUMHH W TPHUBHAIBHBIX

Ha3BaHUH I COCTABJIICHUS XUMHUYECKHUX (DOPMYJ JBYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYIb()HUIOB,

THJIPUJIOB U T.I1.) U IPYTUX HEOPTAHUYECKUX COCTUHEHHUN OTICIBHBIX KJIACCOB.

[TpakTryeckue 3a7aHus Ha YCTAHOBJICHHE CBSI3U MEKIY CTPOCHHEM aTOMOB XHMHYECKHX JJIEMEHTOB W

MEPUOINICCKUM HU3MEHEHHUEM CBOMCTB XMMHYECKHX 3JIEMCHTOB M MX COCJAMHEHHUIH B COOTBETCTBUU C

nojoxxenueM [leproinueckoi CUCTEMBI.
Tema 1.2. OcHOBHOE coiepIKaHue 1/1 OK 01
[lepuoanueckuit OK 02
3aK0H ¥ Tabmuia | IIPAKTHYECKHE 3aHATHS 1 P 1

12



.. MenneneeBa

[Tepuonuueckas cucrema xuMuueckux 35emMeHToB .M. MenneneeBa. ®u3znueckuii CMbICTT

JIP 4

[Tepuonuueckoro 3akona JI.11. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUYECKOTro anemeHTa B [lepuonnueckoit cucteme. MupoBo33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX
XHUMHYECKHUX 3JIIEMEHTOB.

Pemienue npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTEPU3ALUI0 XUMUYECKUX
asieMeHTOB «MeTajuinueckue / HeMEeTaUTnYeCKUe CBOMCTBA, 3JICKTPOOTPUILIATEILHOCTh XUMHUYCCKUX
3JIEMEHTOB B COOTBETCTBHUU C UX JICKTPOHHBIM CTPOCHUEM U MOJI0KEHUEM B MEPUOJIUUECKON CUCTEME
XUMHYECKUX 31eMeHTOoB [.J. Menneneeray

JP 5

Paznen 2. Xumuuyeckue peakuuu

5\4

Tema 2.1. Tumnst
XHUMHYECKHUX
peakuui

OcHoBHOE CoaepkaHue

2\2

TeopeaneCKoe oﬁyqe}me

Knaccudukanus u TUIIBI XUMHYECKUX PeaKIii ¢ yaacTheM Heopranndeckux emiecTB. CocTaBieHue
ypaBHEHUN peaklUui COeIMHEHUs, PA3I0KEHUS, 3aMEIIIeHHs], 0OMEHa, B T.4. PEaKIUii TOPEHUsI,
OKHCJICHUSA-BOCCTAHOBIICHUS.

VYpaBHeHUsI OKHCIICHUsI-BOCCTaHOBIICHUsI. CTeneHb okucaeHuss. OKUCIUTENTh U BOCCTAHOBUTEb.
CocraBneHre 1 ypaBHUBAHNUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOIO
Oaanca. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE PEAKIINH B IPUPOJIE, MPOU3BOJICTBEHHBIX MPOIECCaxX U
JKUA3HEIEATEIIbHOCTH OPraHU3MOB

IIpakTHyeckne 3aHATHA

KonnuecTBeHHbIE OTHOWIEHN B XUMHHA. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUU WU PaCyeThl 1O
YPaBHEHUSIM XHMMUYECKUX peakuui. Monb Kak eauHuIa KoJIudecTBa BelecTBa. MoisipHas macca.
3aKOHBI COXpaHEHHUs Macchl M 3Hepruu. 3akoH ABoraapo. MousspHblii 00beM razoB. OTHOCHUTENbHAS
IUIOTHOCTH ra3oB. PacyeTsl mo ypaBHEHUSAM XMMHUYECKHX PEaKLUH C MCIOJIb30BAaHHEM MAacchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEIIECTBA

OK 01

JP 1
JP 5

Tema 2.2.

OcHOBHOe coepKaHue

2\1

OK 01
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OJEKTPONUTIIECKA| TegpeTnueckoe 06y aeHHe 1 OK 04
a qucconuanud 1 | Teopust snexkTponutuueckor aucconuanuu. VMoHbl. DIeKTpONIUTHI, HEIJIEKTPOJIUTHI. Peakiimu noHHOTro JIP 1
WOHHBII OOMEH oOMeHna. CocTaBiieHHE peaklUii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS HX IOJIHBIX M COKpPAlICHHBIX 1 JP 5

MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakuuu. 3a1laHus Ha COCTaBIICHNE NOHHBIX PeaKIuii
KonTpoasnas

CrtpoeHue BellecTBa 1 XUMUYECKUE peakluu 1
padora 1
Pa3znen 3. CTpoeHne u CBOHCTBAa HEOPTAHUYECKUX BEIIECTB \4
Tema 3.1. OcHoBHOE coJep:KaHue 2/1 OK 01
Kiaccudukanms, OK 02
HOMEHKIATypa i Teopernueckoe o0yueHue 1 K 2.3,
CTpOECHUE . JIP 4
R — [Ipenmet Heoprannyeckoit xumun. Kiaccudukanus HeopraHnueckux BemecTs. [IpocTsie U croxxHbIe TP 5

p BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBL, TUAPOKCHIBI, KHCIIOTHI, COJIH). B3auMocCBsI3b
BEIIIECTB
m HEOPraHMYECKUX BEIIEeCTB. ATperatHble COCTOSIHUS BelecTBa. Kpucrannnyeckue u amopdHbie

BEMIECTBA. THUIBI KPUCTAUTHYECKUX PEHIETOK (aTOMHAs, MOJICKYJISIpHAsI, HOHHASI, METAJUTMIECKAs). 1

3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTAIITUYECKON PEIIETKU. 3aBUCUMOCTh

XUMHAYECKON aKTHBHOCTH BEIIECTB OT BHJIa XUMUYECKOH CBS3H U THITA KPHCTAITMUECKOW PEIIETKH.

[TprurHBI MHOTOOOpAa3Hs BEILECTB

IIpakTH4eckue 3aHATHS 1

Homenknatypa HeopraHmueckrx BEIIECTB: Ha3BaHHE BEIIECTBA UCXO/IS U3 UX XUMUYECKOU (hOPMYIIbI

WJIA COCTABJICHUE XMMHUYECKON (POPMYITBI HCXOIsl M3 HA3BaHUS BEIIECTBA TI0 MEKYHAPOTHOM

(MIOITAK) min TpuBHaIbHOM HOMEHKIIATYypE. 1

Pemrenne mpakTHUeCKWX 3alaHU IO KJIACCH(HUKAIMHA, HOMEHKJIATYpE M XUMHUYECKUM (POopMyiiaMm

HEOPTaHMYECKUX BEUIECTB PA3JIMYHBIX KIAcCOB (yrapHbld ra3, YIJIEKUCIBIA Ta3, aMMHaK, raiieHas

W3BECTh, HETallleHasl U3BECTh, MUTHEBAS COJIA U IPYTHX): Ha3bIBaTh U COCTABIISATH POPMYIIBI XUMHUYECKIX

BEIIECTB, ONPEAEIATh MPUHAIIEKHOCTD K KIacCy.

Ucrounnku xumudeckoit nHpopmManmu (CpeIcTB MaccoBor nHpopmaiuu, cetb UHTEpHET U 1pyrue).

[Touck nHpopmManuu Mo Ha3BaHUAM, HIEHTU(PUKATOpAM, CTPYKTYPHBIM hopmMynam
Tema 3.2. ®uszuko-| OcHOBHOE coaepKaHUE 3\1 OK 01
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XHMUquCKHe Teoperuueckoe o0yueHue 1 OK 02
CBOICTBa K 2.3
N 1 o
HCOPraHW4YCCKUX  [Mertamiel. OO0mme GuU3NUECKUe ¥ XUMHYECKUE CBOMCTBA MeTayuioB. CrocoObl MojaydeHus. 3HAYCHUE JIP 1
BCILIECTB METAIOB M HEMETAJUIOB B MPUPOJE M KU3HEACATEIbHOCTH 4YeJloBeKka W opranu3moB. Kopposus JIP 4
METAJIJIOB: BUIBI KOPPO3HH, CITIOCOOBI 3alTUTHI METAIIIIOB OT KOPPO3HH JIP 5
Hemeramnel. OOmme ¢u3ndeckue M XWMHYECKHE CBOMCTBA HEMETA/UIOB. THWIHMYHBIE CBOWCTBA
HemetawioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHUI HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B IIPUPOJIE
XHWMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKHUX BEIIESCTB (OKCHUIOB, THIPOKCHIIOB, KUCIIOT,
coJied U Jp.). 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB MIPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHUH, 1
BBICIIIUX OKCUIOB U THAPOKCUIOB
IIpakTHyeckne 3aHATHSA 1
CocraBnenrue ypaBHCHMM XUMHUYECKHUX PEAKIMM C Y4acCTHEM IPOCTBHIX M CIOXKHBIX HEOPTraHUYECKUX
BEIIIECTB: METAJIOB W HEMETAJUIOB;, OKCHIOB METAJUIOB, HEMETAUIOB M aM(pOTEPHBIX DJIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM U aM(OTEpHBIX TUIPOKCHUIOB, HEOPraHMUYECKUX COIIEH,
XapaKTEePU3YIOLUX UX CBOWCTBA. 1
Pelrenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKMX 3aJaHHMIl Ha CBOMCTBA, COCTAB, MOJYYEHUE U
0e30macHOE HCIOJIb30BAHUE BAXKHEUIINX HEOPTaHMYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JEeSATEIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHoOe€ cofiep:kaHue 212 OK 01
Unentuduxamms OK 02
HEOpraHHYECKHX JlabopaTopHble 3aHATHS 1 OK 04
BEILECTB
i JlaboparopHas pabota «aeHTHUKAIIMSI HEOPTAHUIECKUX BEIIECTBY. JIP 4
Pemrenue skcniepUMEHTANIBHBIX 337a4 110 XMMHUYECKUM CBOMCTBAM METAJIJIOB M HEMETAJUIOB, IO 1 JIP 5

pacCrio3HaBaHUIO U ITOJTYUCHUTIO COC}II/IHeHI/Iﬁ MCETAIJIOB 1 HEMCTAJIIIOB.

I/I)IGHTI/I(I)I/IK&HI/ISI HCOPTraHUYCCKUX BCHICCTB C HCIOJB30BAHUEM HX @HSHKO-XI/IMI/IHGCKI/IX CBOI\/’ICTB,
XAapPAKTCPHBIX KaUCCTBCHHBIX peaxunﬁ. KauecTtBeHHBIE pCaKknuu Ha CyJ'IB(i)aT-, Kap6OHaT- Hu XJIOpHuI-
AdHHUOHBI, HAa KATHOH aMMOHMUA
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KoHnTpoibHasn

CBoiicTBa HEOPTraHMYECKUX BEIIECTB 1
padora 2
Paznen 4. CTpoeHue U CBOIICTBA OPraHUYeCKHX BellecTB 12/5
Tema 4.1. OcHOBHOE cojiep:KaHue 2/1 OK 01
Knaccudukanus, IK 2.3.
cTpoeHye u Teopernueckoe o0yueHue 1 P 1
HOMCHKJIaTypa [losiBieHne M pa3BUTHE OPTraHMYECKOW XMMHUHU Kak Hayku. [Ipenmer opranngeckoit xumun. Mecro u JIP 4
OpraHNHCCKUX 3HAYEHHE OPTAHNYECKON XUMUH B CUCTEME ECTECTBEHHBIX HAYK. JIP 9
BCIIECTB XUMHUYECKOE CTPOCHUE KaK MOPSJAOK COEAUHEHHS aTOMOB B MOJIEKYJE€ COIJIaCHO MX BAJIEHTHOCTH.

OcHOBHbIE TTOJIOKEHUSI TEOPHUH XUMHUYECKOTO CTPOEHUSI opraHuveckux coeaunenuir A.M. Bytieposa.

VYriepoaHblid CKEJNET OPraHUYeCKOW MOJIEKYJIbl. 3aBHCHMOCTbh CBOMCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHHS MOJIeKyI. FI3omMepus u U30MepHI. 1

[TonsTne o QyHknmoHANBHON Tpymme. Pamumkan. IlpuHOWIBI KIacCUUKANMA — OPTAaHHUYSCKHUX

coequHeHul. MexayHaponHas HOMEHKJIATypa W IPUHLMIBI  HOMEHKJIATYpbl  OPraHUYECKUX

coenunenuil. Ilonatne 00 a3oTconepX alluX COEAUHEHUSAX, OHMOJIOTMYECKH AaKTHBHBIX BeIECTBaX

(yrmeBomax, xupax, Oelkax M Jp.), BBICOKOMOJEKYJSPHBIX COEIMHEHUsAX (MOHOMEp, TOIUMEp,

CTPYKTYpPHOE 3BEHO)

IIpakTHyeckne 3aHATHA 1

HomeHnknarypa opraHM4YecKMX COEIMHEHHH OTAEIbHBIX KJIAcCOB (HACBHIIICHHBIC, HEHACBILIICHHbIE U

apoMaTHYeCKHUE YTJIEBOJOPO/bI, COUPTHI, (DEHOINBI, albJErHIbl, KETOHbI, KAPOOHOBBIE KUCIOTHI U Ap.)

CocraBieHre TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYECKHX BEIIECTB OTAEIbHBIX 1

KJIACCOB, HCIIOJIb3YsS WX Ha3BaHUS [0 CHCTEMaTHYEeCKOW W TPUBUAIBHON HOMEHKIAType (STHIIEH,

alleTWIeH, TIMUEepuH, (eHomn, (opMalbleruj, YKCyCHas KHUCIIOTa, TIIHMLUH). Pacuersl mpocTeiimeit

(bopMyIIBl OPraHHYECKOW MOJICKYJIBI, HCXOIS M3 3JIEMEHTHOTO cocTana (B %0)
Tema 4.2. OCHOBHOE COIepKaAHNE 6/2 OK 01
CaoiicTBa Teopernueckoe o0yuenue 4 OK 02
OpraHMYECKHUX _ 1 OK 04
COeMHEHMI @OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COEAMHEHUH OTIENBHBIX KIJIACCOB (0COOEHHOCTH K 2.3

KJIacCU(PUKAIIMKA ¥ HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUECKHH psia ¥ o0mmiast popMyiia; H30Mepus; 1P 1 '

(du3nUecKre CBOMCTBA; XUMUIECKUE CBOWCTBA; CIIOCOOBI TIOTyUeHUS ):
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— TpeJenbHbIe YIIeBOAOPOAbl (IKaHbl W IUKJIOAJKaHbl). ['opeHHe MeTaHa KaK OJWH M3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBIIUICHHOCTH U ObITy. CBOICTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHUE B
MPUPOE U TPUMEHEHHUE aJIKAHOB;

— HempenenbHble (AJKEeHbI, AJIKHMHBI M aJKaJWCHbl) M apoMaTHUYCCKHE YIJICBOJAOPOIbL. [ opeHme
alleTUJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHH JIJISl CBAPKHU U PE3KU METAJIJIOB

— KHUCIIOpOJICOiep Kalllie COeIMHEHUs (CIUPTHI U (PeHOIbI, KAPOOHOBBIE KUCIOTHI U A(DUPHI, abJIETUIbI
U KETOHBI, >KHUPBI, YrieBojbl). [IpakThdeckoe NPUMEHEHHE ATHICHTIUKONS, TIUIepuHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameraibieruia, YKCYCHOW KHCIOTBHl. Mblla Kak COJIM  BBICHIMX
KapOOHOBBIX KUCIOT. Moroiiue CBOWCTBa MbLa

— a3o0TcojepKalllue COeAUHEHHs] (aMUHBI W aMMHOKMCIIOTHI, Oenku). BblcokomonekyispHbie
COEMHEHMS (CUHTETUYECKHE U OMOJOTrMYeCKU-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[Tonmumepu3anus STUIeHa KaK OCHOBHOE HalpaBJIEHUE €r0 UCIIOJIb30BaHUSL.

I'enernueckas cBsi3b MEX/1y KJIaCCaMU OPTaHUYECKUX COEAMHEHUN

IIpakTH4yeckue 3aHATHS

CBoiicTBa OpraHMYECKMX COEJUHEHUH OTAENbHBIX KJIAcCOB (TpUBHANbHAs W MEXIyHapojaHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYyUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKAaHBbI),
HenpeJebHble (aJIKEHbI, aJKUHBI U aJIKaIu€Hbl) 1 apOMATUYECKUE YIIIEBOAOPOIbl, CIIUPTHI U (PEHOIBI,
KapOOHOBbIE  KMCIOTBI W  H(QHpBl, AIbJETUABl M  KETOHbl, AaMHHBI M  aMHHOKHUCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS. 3aJaHusl Ha COCTABJIEHUE YpPAaBHEHUN XUMHYECKHMX peaKUuuil ¢
y4acTHEM OPTaHMYECKHUX BEILECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

JlaGopaTopHas padora

JlaGoparopHas pabota “IIpeBpalieHnst opraHMuecKUX BEIIECTB pU HarpeBaHUM'".
[Tonmy4yeHue >TUiICHAa U U3yYEHHUE €0 CBOMCTB. MoeIMpoBaHNE MOJIEKYJI U XUMHUYECKUX MPEBpaIeHH
Ha [IpUMepe TaHa, ITUJICHA, AlleTHIICHA U JIp.

JIP 4
JP 5

Tema 4.3.
WNnentudukanus
OpPTaHHYECKUX

OcHoBHOE coaepxaHue

4/2

Teopernueckoe o0yuenue

OK 01
OK 02
OK 04
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B€IICCTB, UX

Buoopranmueckue coenunenus. [IpuMeneHnne u Ouosormueckas poib yriaeBoaoB. OKuciieHHe

I1K 2.3.

SHa9CHUC 1 YIJIEBOJOB — HCTOYHMK DSHEPTMM JKHUBBIX OpraHuzMoB. OONacTH INPUMEHEHHS aAMMHOKMCIIOT. 1 JIP 1
TPUMCHCHHC B [IpeBpaiienus OelKOB NHINM B OpraHmsMe. buonorumdeckue (GyHKIUM OenkoB. bHoIOrHdeckue JIP 4
ObITOBOH 1 _| dyHKIEY sxHpoB. Posb OpraHuYecKoil XUMHH B PELICHHN IPOOIeM MUIIEBOi 6e30MacHOCTH JIP 5
IPOM3BOJICTBEHHOM
JEATENBHOCTH Poib OpPraHM4ecKod XMMHH B DELIEHMH NPOOJIEM DJHEPreTHYECKOM O0€30MacHOCTH, B Pa3sBUTUH
YeNoBeKa MEIUIMHBI, CO3JIaHUH HOBBIX MATEpHAIOB, HOBBIX MCTOYHUKOB SHEPTUH (aIbTEPHATUBHBIE HCTOYHUKH

sHeprun). OnacHOCTh BO3AEHCTBHS HA YKUBBIE OPraHU3Mbl OPrAHUYECKUX BEIECTB OTAEIBHBIX KIACCOB 1

(YraeBoJOpOIbI, CIUPTHI, (DEHOJBI, XJIOPOPraHMYECKHE NPOU3BOAHBIE, AIBAETHABI U Jp.), CMBICI

OKA3aTeNs IPEAEIBHO JOMYCTUMON KOHIEHTPALMN

JlaGopaTopHble 3aHATHUS 2

JlaboparopHas pabora: “UneHTudukanys opraHn9ecKuX COSTUHEHUH OTICTBHBIX KJIACCOB™

WnenTruKaius OpraHiueckux COeIMHEHUH OTAEIbHBIX KIacCcoB (Ha IPUMEPE albIerHI0B, KpaxMmaia,

YKCYCHOM KHCJIOTbI, O€IKOB M T.II.) C MCIOJIb30BaHUEM HX (PUIUKO-XUMUYECKUX CBOMCTB U

XapaKTEPHBIX KaueCTBEHHBIX peakuui. Jlemarypauus Oelka NpY HarpeBaHuu. L[BEeTHBIE peaKIUu 1

OenkoB. BO3ZHMKHOBEHHME AHAIMTUYECKOTO CHUTHANA C TOYKH 3PEHUS XMMHYECKHMX IIPOLIECCOB MNPH

NPOTEKAHUH KAUECTBEHHOMN PEAKIIUH, TTO3BOJISIONIEH HIEHTUPHUIMPOBATH TPEIIOKEHHBIE OPraHUYECKUE

BEIIECTBA
Konrpoasnas CTpyKTypa U CBOWMCTBAa OpraHMUYECKUX BEIIECTB 1
pabdora 3
Paznen 5. Kunernyeckue u TEPMOIHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUHMHYECKUX PeaKiuii 2/1
CxopocTb OcHoBHOe coepxkaHue OK 01
XUMHUYECKUX 2 OK 02
peakuui. K 2.3.
XUMHUECKOE Teopernyeckoe o0yuenune 1 TP 1
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paBHOBECHE CKOpOCTh PEaKIMH, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB: NPHUPOALI PEArHMPYIOIIMX BELIECTB, ﬁg g
KOHIICHTPALIMU PEarnpyroIuX BEImIECTB, TEMIEpPaTypbl W IUIOMIAAH PEAKIUOHHOW TTOBEPXHOCTH.
TeroBbie 3PHEKTHI XUMUYESCKUX PEAKIUi. DK30- U IHIOTCPMUUYCCKHE, PCAKIIUH. 1
OOpatuMoCTh peakiuii. XUMHYECKOEe PaBHOBECHE M €ro CMEUICHHWE II0J JCHCTBUEM Pa3IMYHBIX
(hakTOpOB (KOHIICHTPAIIMS PEarcHTOB WK MPOJIYKTOB PEaKIHH, aBICHUE, TEMIIEpaTypa) sl CO3IaHus
ONTUMAJIBHBIX YCIOBUU MPOTEKaHUsI XUMUYecKuX npoueccos. [Ipunnun Jle [latense
IIpakTHYeckne 3aHATHA 1 OK 01
. OK 02
Perienne npakTHKO-OPUCHTUPOBAHHBIX 3aJaHUN HAa aHaIU3 (aKTOPOB, BIMSAIONIMX HA W3MCHCHHE TIK 2.4
CKOPOCTH XMMHYECKOW PEaKIMH, B T.4. C MO3UIHIA KOJOTHYECKH IEIeCO00Pa3HOr0 MOBEACHUS B OBITY TP 1
U TPYJOBO# AESITEIBHOCTH B IEJIIX COXPAHEHHUS CBOCTO 3I0POBbSI U OKPYXKAFOIIEH MPUPOTHON CPEIbI. 1 P 4
Perienne mNpakTHKO-OPHEHTUPOBAHHBIX 3aJaHuii Ha mnpuMeHeHue mnpuHimna Jle-lllatense s TP s
HAXOXKJCHHUS HAIMpaBJICHUS CMCIICHUS PABHOBECHS XHMHYECKON peakiud ¢ aHaan3 (HaKTopos,
BJIMSIFOIIMX HA CMEIICHUE XUMHUECKOTO PABHOBECHSI
Pa3nen 6. PacTBopnI 2/1
Tema 6.1. OcHoBHOE coaep:kaHue 2/1 OK 01
[lonsiTue o OK 02
pacTBopax Teopernuyeckoe o0yuenune 1 OK 07
PactBopenne kak (usuko-xumuueckuid mporecc. PactBopel. CrocoObl MPUTOTOBJICHUS PACTBOPOB. K 2.4.
PactBoprMocTh. MaccoBast 701  pacTBOpeHHOro BemiecTBa. CMBICT —TMOKa3arelis MPeaeIbHO JIP 1
JOMyCTUMOMN KOHIIEHTPAIMH U €T0 UCTIOIB30BaHUE B OIIEHKE IKOJIOTHUECKOM OE30MaCHOCTH. JIP 4
IIpaBuna >KOMOTMYECKH IIeIecO00pPa3HOr0 MOBEAEHHS B OBITY M TPYHOBOH JEATENHHOCTH B IIEJAX 1 JIP 5
COXPaHECHHSI CBOCTO 3JIOPOBbSI M OKPYKAOIIECH MPUPOIHONW CPEJIbl; OMACHOCTh BO3JACUCTBUS HA JKHUBBIC
OpraHU3MbI OTPEICTICHHBIX BEIIECTB.
Perrenne mpakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUN Ha PACTBOPHI, HCIIOJIb3yEMbIE B OBITOBOM U
MIPOU3BOJICTBEHHOM JIESATEILHOCTH YEJI0BEKA
IMpodeccnonanbHO-0PHEHTHPOBAHHOE COAEPKAHME (CoAePKAHNE PUKJIIATHOTO MOAYJIs1)
Paznen 7. Xumusi B ObITY H IIPOH3BOICTBEHHOI AesATeILHOCTH YeJI0BeKa 3/2 OK 01
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OK 02

Xumust B ObITY U [OcHOBHOE co/iep:KaHue 1
IIPOU3BOICTBEHHOM OK 04
JIeATEIbHOCTH TeopeTnueckoe o0yueHue 1 OK 07
YyeJloBeKa I1IK 2.4

Hogeiimme nocTnkeHnss XUMHUYECKOW HAyKH M XUMUYECKOM TexHoJoruu. Posib xumun B o0ecrieyeHnn 1P 1

HKOJIOTHYECKOM, SHEPTeTUIECKOM 1 MUIIEBON O€30MaCHOCTH, Pa3BUTUN MeAULUHBI. [IpaBuia nmoucka u P 4

aHalu3a XUMHUYECKOW HMH(OpPMAlMM W3 Pa3IUYHBIX MCTOYHMKOB (HayyHas W YydeOHO-Hay4Has TP 9

JaUTEeparypa, CpeacTBa MaccoBoii nudopmammu, cetb aTepHET)

IIpakTH4eckue 3aHATHSA

[Tonck m aHanMM3 KEHCOB O MPUMCHCHHHM XHUMHUYECKHUX BEIIECTB M TEXHOJOTHH ¢ ydeToM Oymymieit

npopecCUOHAIbHOM ~ AEATENBHOCTH O  TeMaM:  BaXXHEWIIME  CTPOMTEIbHbIE  MaTepuabl,

KOHCTPYKILMOHHBIE ~MaTEpHaNIbl, KpAacKH, CTEKJIO, KEpaMuKa, MaTepuaibl Uil DJIEKTPOHHKH, 1

HAaHOMATEpHaJIbl, TEKCTWIBHBIE BOJIOKHA, MCTOYHUKHM DHEPIMM, OPIaHUYECKME U MHMHEpaJIbHbIE

yoOpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAsI XUMHUSI.

3amura: [lpencrasienne pe3yabTaToB pelIeHUs] KeHCoB B (popMe MUHU-A0KIIAA C Ipe3eHTaluei

IMpomesxyTounas arrecTamus o qucuunianHe (qud.3aver) 1

Bcero 34
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3. YCJIOBHUS PEAJIU3ALIMM ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCHUTIIMHBI

TpeGoBaHuss K MUHUMAJIBHOMY MAaTEPHATbHO-TEXHHYECKOMY
o0ecrne4eHn 10
Jns peanuzanuyd MporpamMMbl  JTUCUUILTUHBL JTOJDKHBI OBITH MPETyCMOTPEHBI
CJIeyIOlMe CIelUaIbHble MOMEIICHUS: YYeOHbIH KaOMHET XUMHUHU W/WUIU y4yeOHOU
XUMHUYECKO J1abopaTopuH.

O6GopynoBanne y4eOHOro KaOuHeTa (HAIJVISIAHbIE TOCOOMA): HaOOPHI
HIAPOCTEPKHEBBIX ~ MOJEJNEN  MOJIEKYJ, MOJAEIH KPUCTALIMYECKUX  PELIETOK,
KOJUIEKIIUU TIPOCTHIX M CIOKHBIX BEIIECTB W/WUIM KOJUIEKIIMH TOJTUMEPOB; KOJUICKIUS
TOPHBIX MOPOJ] U MUHEpaJIOB, Tabnuila MeHnaeneeBa, yueOHble (GUIBMBI, 1TU(POBBIC
o0Opa3oBaTeNIbHbIE PECYPCHI.

Texnnueckue cpeacrsa  O0y4YeHHsi: KOMIBIOTEp C  YCTpPOWCTBaMH
BOCIIDOM3BEJCHUS  3ByKa, HPUHTEP, MYJIbTUMEINA-IIPOEKTOP C  DKPAHOM,
MyJIbTUMEIUIHAS TI0CKA, YKa3Ka-IIPEe3EHTEP ISl IPE3CHTALUH.

OoOopyaoBanue Jjiaboparopuv U padoYMx MecCT JAOOPATOPUM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPhI, MUKPOCKOII, JIyIbl, MPEIMETHBIE U MOKPOBHBIE
CTEKJIa, MJIAHIIETHI IS KalelbHbIX peakiuil, puibTpoBanbHas Oymara, MpOMBIBAJIKH,
CTEKJIIHHbIE TPOOUPKH, PE3UHOBBIE TPOOKH, (QOHAPUKH, HAOOpP PpPEaKTHUBOB,
CTEKJIIHHbIE TMAaJIOYKH, INTATUBBI I TPOOUPOK; MEPHBIC ITWIMHAPBI, BOPOHKHU
CTEKJISHHBIC, BOPOHKH JenuTenbHble ImHapudeckue (50-100 wmur), cTynmku ¢
NEeCTUKOM, (appopoBble YallKu, MUHLETHI, (UIBTPHl OyMa)kHble, Bara, Mapis,
YacoOBBIE CTEKJA, 3JEKTPOIUIUTKH, JIa0OpaTOpHbIE IITATUBbI, CHUPTOBBIE TOPENKH,
CIIUYKH, TPUOOp Uil TOTYYEHHs ra3oB (WU MPOOUpPKa C ra300TBOJHON TpPYyOKOM),
JepKaTenu sl MPOOUPOK, CKIISTHKM ISl XpPaHEHHsI PEaKTUBOB, pa3AaTOUYHBIE JOTKH;
xumuueckue crakadbl (50, 100 u 200 mur); mmaTeau; MUHIETHI; TUTCIbHBIC ITUIIIIHI;
CEKyHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KoyObI (25, 50,
100 u 200 mn), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISTHHBIC MAJIOYKW; KOHUYECKUE
K0J10b!1 151 TUuTpoBanus (50 u 100 mut); MHAUKATOPHBIE OJIOCKU 1715l onpeaenenus pH
U CTaHJapTHAs WHJIUKATOPHAs IIKajia; YHUBEPCAIbHBIM MHIUKATOp; MUMeTku Ha 1, 10,
50 mu (wmm go3atopsl Ha 1, 5 u 10 mi1), OrOpeTKH AJIsI TUTPOBAHUS, MEIUIIMHCKUE
mmpunbl Ha 100-150 mn, naGoparopHble W/WIM aHANIUTHUYECKHE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ip. TadbopaTopHOE 000PYIOBAHUE.

NudopmanuonHoe odecnevyeHne peajan3anuy NporpaMmmbl

1. Jlna peanuzauuu mnporpamMMmbl OuOmmoTeuHbii (oHA 0O0pa3zoBaTEIbHOM
OpraHu3allMi JIOJDKEH WMEThb I[eYaTHbIE W/WIIM AJIEKTPOHHBIE OOpa3oBaTeibHbBIE U
UH(OPMAIIMOHHBIE  PECYpChbl,  PEKOMEHJIOBaHHbIE  [UJIi  WCIOJb30BaHHUS B
o0pa3oBarenbHOM TIpoliecce, HE cTaplie S JET ¢ MOMEHTA U3/IaHus.
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2. PekxoMeHayeMble MeyaTHBIC W3aHUS TI0 pean3aliu 001eoopa3oBaTeIbHON
TUCIMIUIMHBI TPEACTABICHBl B METOAMYECKHX PEKOMEHIAIUSAX IO OpraHU3aIiu
00yueHus.

4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHMUSA
OBUIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KonTponb 1 oleHka pe3ynbTaToB 00ydeHHUs: OCYLIECTBISIETCS MPENoaBaTeeM
B Ipolecce 3aHATHH ©W  Ja0OpaTOPHBIX  padoT,
TECTUPOBAHMS, & TAKKE BBITIOJHCHUS OOYYAIONIUMUCS WHAWBUAYAIbHBIX 3a7aHUM,

MPOBEJICHUSI TPAKTUYECKUX
IIPOEKTOB, HCCIeNOBaHUN. Pe3ynprarel oOyd4eHHs OMNpENEeNsSioT, YTO OOydarolHecs

JOJDKHBI  3HaTh, IIOHUMaTh W JEMOHCTPUPOBATH MO 3aBEPUICHUH H3YUYECHHS
JUACLUILIVHBL.

Jist popMupoBaHUs, KOHTPOJISI U OIEHKH PEe3yJIbTaTOB OCBOCHMS Y4EOHOMU
JUCLUIUIAHBI HCIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUATUH, IPEACTaBISAIOLIAs
co00l KOMIUJIEKC Y4€OHBIX MEPOIPUSITHI, COTJIACOBAHHBIX C PE3yJIbTaTaMu O0yUeHHUS
u chopmynupoBanHbix ¢ ydetom DPI'OC COO (mpeaMeTHble pe3yJbTaThl MO

nucuumnae) u GI'OC CIIO.

XUMHYECKHX DJIEMEHTOB
U TIPUPOJIa XUMHUYECKON
CBS3U

dbopMyIbl cCOeTMHEHUN B
COOTBETCTBUU CO
CTENEHbIO OKUCIICHUS
XUMHUYECKUX JIEMEHTOB,
MCXO/1A U3 BAJICHTHOCTU U
ANEKTPOOTPULIATEIBHOCTH

Tunbl olleHOYHBIX
Ne | OK/IK | Moayas/Pa3znen/Tema | Pe3yabTat 00yueHust .
MeponpusTHii
| | OcHoBHOe coep:kanme
1 ®opMyIHpPOBATH
Paznen 1. OcHOBBI pMysTap
0a3oBble NOHATHS U
CTPOEHHs BelllecTBa
3aKOHbI XUMHMH
1.1 |[OKO01 CrpoeHue aToMOB Cocrapnats xumuyeckue |1. Tect «CTpoeHne aToMoB

XAMHUYECKHUX DJIEMEHTOB U
MIPUPOJA XUMUUECKOU CBSI3M».

2. 3a7auu HA COCTaBIICHUE
XUMHYECKHUX POpMYI
JIBYXaTOMHBIX CO€AMHEHUN
(okcum0B, Cynb(pHUI0B, TUIPUIOB
U T.IL.).

3. 3amanns Ha UCITOIL30BAHUE
XAMHYECKON CUMBOJIMKH U
Ha3BaHUM COeAUHCHUM T10
HOMEHKJIAType MEXIYHAPOTHOTO
COI03a TEOPETUYECKON U
MPUKJIATHON XUMUHU U
TPUBHUAJIbHBIX Ha3BaHUU JJIs
COCTAaBJICHHS XUMHUYCSCKUX
(hopmys IByXaTOMHBIX
COCIMHEHUH (OKCUJIOB,
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OK/IIK

Monyas/Paznen/Tema

PesyabTaT 00yuenust

THunbsl 0OLIEeHOYHBIX
MeponpuATHI

Cynb(GUI0B, THIPHUIOB U T.I1.) U
IPYrUX HEOPTaHUYECKUX
COEJIMHEHMI OTAENIBbHBIX KIACCOB

1.2

OK 01
OK 02

Ilepuoauueckuii 3aK0H U
tabmna J[. 1.
Meupeneena

XapakTeprus3oBaThb
XUMHUYCCKHUEC DJICMCHTHI B
COOTBETCTBUU C UX
MOJIO)KEHHUEM B
MEePUOANYECKON crcTeMe
XUMHUYECKUX DJIEMEHTOB
J.N. Menneneena

1. Tect «Meramnnyeckue /
HeMeTaJlJIndecKrue CBOMCTRBA,
BJIEKTPOOTPUIATEILHOCTD U
CPOJCTBO K 3JEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM
CTPOEHUEM U TOJO0KEHHUEM B
IIEPUOTUYECKON CUCTEME
XUMHUYECKUX djiemeHToB JI.1.
Menpeaeenay.

2. [IpakTryeckue 3a1aHus Ha
YCTaHOBJICHUE CBSI3U MEX]Y
CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
N3MEHEHNEM CBOMCTB
XAMHYECKHX DJIEMEHTOB U HX
COCIMHCHHI B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. [IpakTHKO-OpPHEHTHPOBAHHBIE
TEOPETHYECKHUE 3aJaHus Ha
XapaKTEePU3aALUI0 XUMHYECKIX
9JIEMEHTOB: «MeTtamndeckue /
HeMeTaJlJInuecKie CBONCTBA,
AIEKTPOOTPHUIIATENBHOCTD U
CPOJCTBO K 3IEKTPOHY
XAMHYECKHX DJIEMCHTOB B
COOTBETCTBHE C UX 3JIEKTPOHHBIM
CTPOSHUEM U TTOJ0KEHHUEM B
MIEPUOTUYECKON CUCTEME
XAMHYECKHX DJIEMESHTOB

.. Menneneeay

Pasznea 2. Xumuueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKkuui

KonTposbnas paGora
«CTpoeHne BelecTBa U
XMMHYECKHe peaKuun»

2.1

OK 01

THIBI XUMHUYECKUX

CocTaBnsiTh peakuuu

1. 3amaun Ha cocTaBIeHHUE
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THunbsl 0OLIEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabTat 00yueHust .
MeponpusTuii
OK 04 peakuuit COCIMHEHUS, Pa3JI0KEHUSI, | ypaBHEHUN PEaKIU:
oOMeHa, 3aMelIeHuUs, — COEIMHEHMS], 3aMEILEHUS,
OKHUCJIUTEIHHO- pas3ioxeHus, o0OMeHa;
BOCCTaHOBUTEJIbHbBIE — OKUCTUTENBHO-
peaxkuuu BOCCTAaHOBUTEJIbHBIX PEAKIUH C
HCIIOJIb30BaHUEM METOJIa
AIIEKTPOHHOIO OaaHca.
2. 3aa4u Ha pacyeT Macchl
BEIIECTBA UIH 00BEMA
ra3oB I10 U3BECTHOMY KOJIUYECTBY
BELIECTBA, Macce WIh 00bEMY
OJIHOTO U3 yYacTBYIOILIUX B
PEaKIuy BEIIeCTB; Pacu&ThI
Macchl (00bEMa, KOJIMIeCcTBa
BEIIECTBA) MIPOJYKTOB PEAKIUH,
€CJIM OJTHO M3 BEIIECTB UMEET
IpUMecH
2.2 DIIEKTPOTUTHIECKAS CocTraBiaTh ypaBHEHUS 1. 3apanus Ha cocTaBieHUE
JUCCOIMAIMS U HOHHBIN | XUMHUUYECKUX PEaAKIINH MOJICKYJISIPHBIX U MOHHBIX
oOMeH MOHHOT'O OOMEHa C peaKiuii ¢ yaacTueM KUCIOT,
y4acTUEeM OCHOBaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yYCTAaHOBIEHHE N3MEHEHUS
KHCIIOTHOCTH CPEJIbI
2. JJaboparopHast padota "Tumsl
XUMHUYECKUX peaKiui”
3 Pa3nen 3. Ctpoenue u (MccaenoBars crpoenue u|Konrpoabnas padora

CBOMCTBa
HEOPraHUYeCcKHX
BeIIeCTB

CBOMCTBa
HEOPraHUYeCKHX
BElIeCTB

«CBolicTBa HEOPraHNYECKUX
BellecTB)
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OK/IIK

Monyas/Paznen/Tema

PesyabTaT 00yuenust

THunbsl 0OLIEeHOYHBIX
MeponpuATHI

3.1

OK 01
IIK 2.3.

Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHUYECKIX
BEILIECTB

Knaccugunuponartsb
HEOpPraHUYECKHe
BEI[ECTBA B COOTBETCTBUH
C UX CTPOCHUEM

1. Tect «HomeHnknarypa u
Ha3BaHHME HEOPTaHUUECKUX
BELIECTB UCXO/I U3 UX
XUMHUYECKON POpMYIIbI I
COCTaBJICHHE XUMUYECKOU
(bopMyIBI HCXOMS U3 HAa3BAHHS
BEILECTBA 10 MEXAYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3a1aum Ha pacyeT MacCcoBOM
1071 (Macchl) XUMHYECKOTO
a7IeMeHTa (COSMHEHNS) B
MOJIeKYJe (CMECH).

3. [IpakTrueckue 3aaHust Mo
KJaccu(uKanuu, HOMEHKIAType U
XUMUYECKUM (popMmyiam
HEOPTraHMYECKUX BEUIECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTudeckue 3a/1aHus Ha
ompeeNneHue XUMUIECKOU
aKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BHJIa XUMUYECKOU
CBSI3U M THTIA KPUCTAJUTMIECKOM
pemeTKH

3.2

OK 01
OK 02
IK 2.3.

Du3nKOo-XUMHYECKHE
CBOMCTBa
HEOPraHUYECKUX
BCIIIECTB

YcranaBanBaTh
3aBHCUMOCTh (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOECHUS aTOMOB U
MOJIEKYJI, a TAK)KE THIA
KPUCTaJUTMYECKOU
peleTKn

1. Tect «Ocobennoctu
XUMHUYECKHUX CBOMCTB OKCHUJIOB,
KHMCIIOT, OCHOBaHUH, aM(POTEPHBIX
TUAPOKCHJIOB U COJIEH.

2. 3ajaHus Ha COCTaBJICHHE
YpPaBHEHUN XUMHYECKUX PEAKIUN
C YYaCTHEM IPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX DIIEMEHTOB;
HEOpPraHMYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
TUAPOKCHUJIOB, HEOPTAHUYECKUX
CoJIed, XapaKTEPU3YIOIIUX UX
CBOMCTBA U CIIOCOOBI MOJTyYEHHUS.
3. [TpakTHKO-OpUEHTHPOBAHHBIC
TEOpETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MOJIyYEHHUE
HEOPraHWYECKHUX BEILECTB
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THunbsl 0OLIEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabTat 00yueHust .
MeponpusTuii
3.3 |OKO01 Wnentuduxamnms Hccnenosathb 1. IIpakTHKO-OPHUEHTUPOBAHHbIE
OK 02 HEOPraHUYECKUX KaueCTBEHHbBIC PEaKIMK  |3aJaHHs 10 COCTABICHHUIO
OK 04 BEIICCTB HEOPraHMYECKUX BEUIECTB |XUMUYECKUX PEaKIUil C yyacTHEM
HEOPraHUYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
UICHTH(PUKAIUH.
2.Jlaboparopnas pabota:
“Unentuduxamms
HEOPraHUYECKUX BEUIECTB”

4 Pa3nen 4. Ctpoenne u |UcciaenoBars crpoenue u| KonTposabHas padora
CBOMCTBA cBoiicTBa oprannveckux |«CTpoeHue M CBOMCTBA
OpPraHu4ecKux BelleCTB OpraHuYecKuX BellecTB»
BellecTB

4.1 (OK01 Knaccudukanus, Krnaccudumnuposatsb 1. 3apanus Ha cocTaBieHUE
IIK 2.3. |cTpoeHue u OpraHMYECcKHE BEUIeCTBa B |HA3BaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COEIMHEHHH 110 TPUBUAIBHON UITU
OpPraHUYECKUX BEIIECTB |CTPOCHUEM MEXIyHApOIHON
CHUCTEMaTU4YeCKO HOMEHKIIaType.
2. 3aiaHus HA COCTaBJICHHE
MIOJTHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (GOpMYyIT
OpPTaHNYECKUX BEIIECTB
OTAETBHBIX KJIACCOB.
3. 3agaun Ha orpeJiesieHue
npocteien GopmyIsl
OpPraHUYECKON MONEKYIbI, UCXOS]
U3 3JIEMEHTHOTO cocTaBa (B %)
4.2 |OK01 CBoiicTBa OpraHU4eCcKUX | Y CTAHABINBATh 1. 3aganus Ha cocTaBlIEHNE
OK 02 COETMHEHU N 3aBUCUMOCTH (PU3HKO- YPAaBHEHUN XUMUYECKUX PEAKIUN
OK 04 XUMHYECKHX CBOWCTB C Y4aCTHEM OPTraHUYECKUX
[IK 2.3. OpPraHWYECKHUX BEIIECTB OT |BEIIECTB HA OCHOBAHUHU UX

CTPOCHHUA MOJICKYJI

COCTaBa U CTPOECHUSI.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XMMUYECKUX PEaKIIUi,
MJUTFOCTPUPYIOIIUX XUMHUECKHE
CBOMCTBA C YYETOM MEXAHU3MOB
MIPOTEKAHUs JaHHBIX PEaKIUi U
TE€HETUYECKOM CBSA3H
OpPraHUYECKUX BELIECTB Pa3HbIX
KJIaCCOB.

3. PacuetHsble 3a1aun 1o
YPAaBHEHUSAM PEAKLMN C y4acTUEM
OpPraHUYECKUX BEILIECTB.
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THunbsl 0OLIEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabTat 00yueHust .
MeponpusTHil
4. JlaboparopHas paboTa
“IIpeBpallieHUs1 OPraHUYECKUX
BEIIIECTB IIPX HarpeBaHuu"
4.3 |OK 01 Nnentudukanus UccnenoBarh 1. [IpakTHKO-OpUEHTUPOBAHHBIC
OK 02 OpPraHUYECKUX BEILECTB, |KaUeCTBEHHbIC PEAKLMK  |3aJaHMs [10 COCTABICHUIO
OK 04 UX 3Ha4YEeHUe U OpPraHUYECKUX XMMUYECKHUX peakIHil ¢ yuacTueM
[IK 2.3. |mpumeHeHHE B OBITOBOM |COCIMHEHUH OT/ENbHBIX |OpPraHMYECKUX BEIIECTB, B T.U.
Y IIPOM3BO/ICTBEHHON KJIACCOB UCIOJIb3YEMBIX JJISl UX
JIeSITEIbBHOCTH YEJIOBEKa UACHTU(UKAINN B OBITY U
IPOMBIIIJIEHHOCTH.
2.JIaboparopnas paboTa:
“UneHTrdUKaus OpraHudecKux
COEIMHEHUI OTJICNIbHBIX KJIACCOB™
5 Pa3nean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JIMYHBIX
TepMoAMHAMHUYeckHe |GaKTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUS XMMHYECKHX peakuuii
XMMHYECKHX peaKkuuii
5 |OKO01 CKOopOoCTh XMMHUECKHUX | XapaKTepu30BaTh [IpakTHKO-OpHEHTUPOBAHHBIE
OK 02 peakiui. XMMHYECKOE |BIMSHUE KOHLIEHTPAUUU |TECOPETUYECKUE 3aJaHUs HA
[IK 2.3. |paBHOBecHe pearupyrounux BeecTB U |aHaJINU3 (PaKTOpOB, BIUSIOIMX Ha
[IK 2.4. TEMIEPATYPHI HA CKOPOCTh | I3BMEHEHNE CKOPOCTH XUMUYECKOU
XUMUYECKHUX PeaKLni peakuuu. [IpakTrko-
XapakTepHu30BaTh OpPUEHTUPOBAHHBIC 3a/IaHUS Ha
BIIMSIHUE U3MEHEHUS npUMeHeHue npuHnumna Jle-
KOHIIEHTpaluy BemecTs, |lllaTenbe Ay HaxoxaeHUS
peaxkuu cpeasl U HaIpaBJICHUS] CMEILIEHUS
TEeMIIEpaTypbl Ha paBHOBECHSI XUMUYECKOW PEaKII
CMEIlleHHEe XUMHUYECKOTO |H aHalu3 (PaKkTOpOB, BIUSIOLIUX
paBHOBECHS Ha CMEILLEHUE XUMUYECKOTO
paBHOBECHS
6 HccienoBaTh HCTUHHBIE
Pa3nen 6. PacTBopbl PACTBOPBHI € 32IaHHBIMH
XapaKTepUCTHKAMH
6.1 |OKO01 [Tonsitue o pactBopax  |Pasnuyarh ncTuHHBIE 1. 3agaum Ha IPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOpPOB.
IIK 2.3. 2. IIpakTHKO-OPHEHTHPOBAHHBIE

PaCUYCTHBIC 3alaHUA Ha
AUCTICPCHBIC CUCTEMBEI,
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THunbl 0LIEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabTat 00yueHust .
MeponpusTuii
UCIIOJIb3YEMbIC B OBITOBOM U
MIPOU3BOJICTBEHHON JESITENbHOCTH
YeloBeKa
6.2 |OK 01 HccnenoBanue cBoiictB |HccnenoBath GU3NKO- Jlaboparopnas pabota
OK 04 pacTBOpPOB XUMHUYECKHE CBOMCTBA “I[IpuroToBieHrue pacTBOPOB™
[IK 2.4. HCTUHHBIX paCTBOPOB
Il | [IpodeccuonaIbHO-OPHEHTHPOBAHHOE co/lep:KaHue (Coep:KaHue MPUKJIATHOT0 MOYJIs1)
7 Paszngen 7. OuenuBaTh nMocjaeacTBus|3anura Keiica (¢ yuerom
Xumus B ObITY U ObITOBOI U Oyaymiei npogeccnoHaIbHOMI
MPOU3BOACTBEHHOM MPOU3BOACTBEHHOMI JAesiTeJIbHOCTH)
eI TeJIbHOCTH AeATEeJLHOCTH YeJIOBEeKa
YeJI0BeKa ¢ MO3M UM
IKOJIOTHYECKOM
0e301macHOCTH
OK 01 Xumus B ObITY U OuenuBath nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02 MIPOU3BOICTBEHHON OBITOBOM U npodeCCHOHATBHON
OK 04 JIeITCIIbHOCTHU YCJIOBEKA |ITPOU3BOJICTBEHHOM JESATETLHOCTH )
OK 07 JESITEIbHOCTH YelloBeKa ¢ | Bo3aMOKHBIE TeMbI KEHCOB:
IIK 2.4. no3uuuii s3kosoruueckor | 1. [lorennenue kimumara u

0€e301acHOCTH

BBICBOOOXK/IEHHE Ta30BBIX
THJIPaTOB CO JIHA OKEaHa.

2. Bynyniie MmaTepuaitsl 1Jis aBHa-
, MAIITUHO- U TIPUOOPOCTPOCHUSI.
3. HoBble MaTepuainsl s
COJIHEUYHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PacTUTENbHBIX IPENnapaToB
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