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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOTPAMMBI JJUCITATLIINHBI

OO. 11 Xumus

1.1. MecTO JUCUMIIIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbi:

Huctmmmmaa  OOd.11 Xumusi  sBisieTcss 00s3aTENbHONM YacThi0  00IIE00pa30BaTEIHHBIX
nucuuminH OOIT B cootBerctBUU ¢ @I'OC CIIO no 36.02.01 Berepunapusi.

1.2. leap u n1aHupyeMble pe3yJibTaThl 0CBOEHHUS TUCHHUIJIUHBI:
Copep:xanue mporpammsbl 0011€00pa30BaTeNbHON TUCHUIUIMHBI Pycckuil s3pIK HampaBiIeHO Ha
JIOCTHDKCHHE pe3yJbTaTOB €€ M3ydeHuss B coorBercTBUU C TpeOoBanusamu DGI'OC COO c¢ yuerom
npodeccuonansHoit Hampasiennoctu GI'OC CIIO.
Ocoboe 3HaueHne qucuuIuHa uMeeT npu GopmupoBanun u passutuu OK 1, OK 2, OK 4, OK 7.

Oomme Ilnanupyemble pe3yJbTaThl 00y4eHUs!

KOMIIeTEHITHH Oo6mue JAucuMmiinHapHbie

OK 01 BeiOuparp | B wactu TpymoBOoro BOCHHTaHUS: - | - BIaJETh CHCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas

CIOCOOBI TOTOBHOCTh K TpPYyAY, OCO3HaHHE | BKIIOYAET: OCHOBOIIOJIararoue MOHSTHS

pelieHus 3aaa4 LIEHHOCTH MAacTepCcTBa, TPYAOIO0ue; - | (XUMUUECKUN  BJIEMEHT, aToM, JJIEKTPOHHas

po(eCcCHOHANBH | TOTOBHOCTh K aKTHBHOM JEATEIBHOCTH | 000JI0YKa aToMa, S-, P-, J-3JeKTpOHHbIE OpOHTaIH

O AEATEIIBHOCTH | TEXHOJIOTMYECKOM W COLMAaJbHOI | aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTb,

MPUMEHUTENIBHO | HaIlpaBJIEHHOCTH, CIOCOOHOCTD | ANIEKTPOOTPULATEIBHOCTh, CTENCHb OKHCIICHUS,

K Pa3IU4HBIM WHULUUPOBATS, IUIAHUPOBaTh W | XUMHUYECKasi CBs3b, MOJb, MOJSIpHAas Macca,

KOHTEKCTaM CaMOCTOSITETIbHO BBIONHATh TaKyl | MOJISPHBIHI 00BbeM, YTIAEPOIHBII CKEJIET,
NEeSITeNbHOCTD; - HHTepec K | QyHKIMOHaNbHAS TpyNNa, paauKajl, HW30Mepus,
Pa3IMYHBIM chepaMm | U30MEpHI, TOMOJIOTUYECKUH  Psifl, TOMOJIOTH,
npoeCCUOHANBHOW  JEATENBHOCTH, | YIJIEBOJIOPOIBI, KHCIOPOA- M a30TCOJepIKallie
OBnanenune YHHUBEPCAIBbHBIMU | COCAMHEHHs], OMOJOTMYECKH AaKTHBHBIC BEILECTBA
y4eOHBIMU MO3HABATENBHBIMY | (YIJIEBOMBI, JKUPBI, OCIKH), MOHOMEp, IOJHUMED,
JNeUCTBUSIMU: a) 0a30BbIE JIOTMYECKUE | CTPYKTypHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
NeUCTBUS: - CaMOCTOSITETIbHO | COSAMHEHMS, KPHUCTAUIMYECKas peleTKa, THUIIbI
(dbopMynupoBaTh M aKTyaJH3HpPOBATh | XUMHUYECKUX peaxiuii (OKHCTUTENBHO-
npobiiemy, paccMmaTpuBaTh ee | BOCCTaHOBUTENbHBIE, 3K30- WU JHJIOTEPMHUYECKHE,
BCECTOPOHHE; - yCTaHaBJIMBaTh | peakMyi HOHHOTO 0OMeHa), pacTBOP, SIEKTPOJIUTH,
CYIIECTBEHHBI MIpU3HAK WIH | HEJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
OCHOBaHUS JUIS CpPaBHEHHS, | JUCCOIMAIMS,  OKHCIUTENb,  BOCCTAaHOBHUTEID,
knaccupukamd M 0000IIEHUsS; - | CKOPOCTh XMMHYECKOM peakuud, XHMHYECKOe
ONpeNeNATh  LeTH  JIeSATEIbHOCTH, | pABHOBECHE), TEOPHMM M  3aKOHBI  (Teopus
3a/1aBaTh MapaMeTpsl U KPUTEPHH MX | XUMHUYECKOTO CTPOCHHSI OPraHMYEeCKHX BEIIECTB
JOCTUKEHHS, - BBIBIATE | A.M. bByTnepoBa, Teopuss 3NEKTPOIUTHYECKOMN
3aKOHOMEPHOCTH W MPOTHBOPEUYUS B | AUCCOLMALMM, Tepuoaudeckud  3akoH  J[.JM.
paccMaTpuBaeMbIX SBIICHUSIX; - | MenneneeBa, 3aKOH  COXPaHEHHS  MAaccChl),

BHOCUTH KOPPEKTUBHI B JIEATEIIBHOCT,
OLICHHUBAaTh COOTBETCTBUE PE3YJIHTATOB
HETIsIM, OIICHMBATH pHUCKHU
MOCJIEICTBUHN IEATCILHOCTH;

- pa3BUBaThb KPEATUBHOE MBILIJICHNE
MIPY PENICHUH )XKU3HEHHBIX MTPodIieM 0)

0a30BEIE HCCJIEI0BATEILCKHUE
NEHCTBUA: - BIAAETh HAaBBIKAMUA
y4eOHO-UCCIIEI0BATENbCKON U

MPOEKTHOM [IeATENbHOCTH, HAaBBIKAMH
paspemieHusi MpoOiieM; - BBISBIATH
NIPUYUHHO-CICICTBEHHBIE CBSI3U U

3aKOHOMEPHOCTH, CHUMBOJIHUYECCKUH SI3BIK XHUMHH,
(l)aKTOHOI‘I/I'{eCKI/IC CBCACHUA O CBOP’ICTBaX, COCTaBcE,
MOJIYy4YCHUU n 0e3011aCHOM HCIIOJIb30BaHNHA
BaKHEHIITHX HCOPraHM4YCCKUX W OPraHUuvdCCKUX
BCIICCTB B 6LITy u HpaKTH'{GCKOﬁ ACATCIBHOCTH

YCJIOBCKaA, -  YMCTb BBIABJIATH  XAPAKTCPHBIC
NpU3HAKKW W B3aWMOCBA3bL HU3YUYCHHBIX HOHHTI/Iﬁ,
OPpUMCHSATH COOTBCTCTBYIOIIHC TIOHATHA npu

OMHUCAHUHU CTPOCHUSI U CBONCTB HEOPTaHUYECKUX U
OpraHWYEeCKHUX BEHIECTB M WX TNPEeBpalleHuil;
BBEISIBJISITH B3aMIMOCBSI3b XMUMHUYECKHX 3HAHUU C
TTOHSITHSMU " MPEJICTABICHUSAMU  JIPYTHX




AKTyaJTu3UpOBaTh 3a/adyy, BBIIBUTATH
TUIOTE3y €€ pEemeHus, HaXOAHUTh
apTyMEHTBI JUISl IOKA3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a7[aBaTh MapameTpbl U
KPUTCPUU PEIICHUS; - aHATU3UPOBATh
MOJTydYeHHBIE B XOJ€ PEIICHHs 3a]adn
pe3yJbTaThl, KPUTHYECKU OICHUBATH
WX JOCTOBEPHOCTh, IPOTHO3HPOBATH
W3MEHEHHE B HOBBIX YCJIOBUSX; -
YMETh MEPEHOCUTD 3HAHU B
MMO3HABATCIFHYID M TPAKTHYCCKYIO
00JacTh XU3HEAEATENFHOCTH; - YMETh
WHTETPUPOBATh 3HAHWS W3 Pa3HBIX
HpCILMCTHI)IX 06H3CTCI‘/’I; - BbIABUI'aTh
HOBBIE HJIEH, rpeajaraTh
OpPUTHHAJIBHBIE TIOXOBI U PEIICHHUS; -
CIIOCOOHOCT, HMX HCIIOJIL30BaHUSA B
Mo3HaBaTEeIbHON " COIMaJIbHOM
MIPaKTHKE

€CTECTBCHHOHAYYHBIX  MpPEAMETOB, -  YMETh
HCIIOJIH30BaTh HaMCHOBAHUS XUMHYCCKHUX
COCIMHEHMI MEXKIYHapOIHOTO Cor03a
TEOPETUYECKOM W NOPUKIAJHOM  XUMHUU U
TPUBUAJIbHBIE Ha3BaHUA BaXKHEHIIUX BEIIECTB
(aTHuTeH, areTUJIEH, TJIUICPHH, dhenom,
(dopManbmerun, yKCycHas  KWCJIOTa, TJIMIIWH,

YrapHbIA Ta3, YrISKUCIBIM ra3, aMMHUaK, raiieHas
HM3BECTh, HEraimieHas W3BECTh, ITMTHEBAsS coma |
JIPYTHX), COCTABIATH (POPMYJIbl HEOPTAHUYCCKUX U
OPTaHUYECKUX BEIECTB, YPAaBHCHUS XUMHYECKUX
peakIii, OOBACHATH WX CMBICT; ITOATBEPKIAThH
XapakTepHble XHUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIUMHU IKCIIEPUMEHTAMHU U 3aMUCIMHU
YpPaBHEHUI XUMHUYECKUX peakuuil; - yMETb
YCTaHaBIMBaTh  NPUHAIICKHOCTh  H3YUCHHBIX
HEOPTaHUYECKUX W OPTaHMYECKHX BEIIECTB K
ONpPEAEIICHHBIM KJIacCaM M TPYyIIaM COEAUHEHHH,
XapakTEepU30BaTh HX COCTaB U  BayKHEUIIUE
CBOICTBA; ONPEACIATh BUIbl XMMUYECKHX CBS3EU

(xoBasileHTHas, MOHHaA, MeTaJlJIn4ecKas,
BOZIOPOJHAs), THUIbl KPHUCTAJUINYECKUX PEIICTOK
BEIIECTB; KJIaccuuIUpoOBaTh XUMHUYECKHE

peakumy; - cOpPMHUpPOBATH TPEACTABICHHSA: O
MaTepHaIbHOM E€IMHCTBE MHpPA, 3aKOHOMEPHOCTSX
1 TIO3HaBAEMOCTH SBJICHHMI NPUPOABI; O MECTE U
3HAYEHUHM XMMHH B CUCTEME ECTECTBEHHBIX HAyK U
ee posii B OO0ECHeYeHHH YCTOMYMBOTO Pa3BUTHUS
YeJI0BEYECTRA! B pelIeHnn npodieM
9KOJIOTUYECKOM, HHEPreTUYeCKOM W  MHUILEBOU
0€30MacHOCTH, B Pa3BUTHU MEIWIIWHBI, CO3JIaHUH
HOBBIX MaTe€pHaIOB, HOBBIX HCTOYHUKOB 3HEPTUU, B
o0ecrieyeHuH PalOHAIEHOTO
MIPUPOJIOTIONH30BAHNUS, B (dbopMupoBaHUH
MHUPOBO33pEHUsT M OOIIel KyJIbTyphl YeJOBEKa, a
TaKXe IKOJOTMYECKH 000CHOBAHHOTO OTHOILEHUS K
CBOEMY 3/I0pPOBBIO M MPUPOJHON Cpenie; - BIAAETh
CcHUCTEMOU XUMHYECKHAX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraroIne MOHSTHSA
(IOTIOIHUTENBHO K CHCTEME HOHSATHH 0a30BOro
YpOBHS) - W30TOIBI, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUE  aroMma, TuOpuau3anys  aTOMHBIX
opbOuraneii, xumudeckas cBs3b (" " u "", KpaTHbIE
CBS3M), MOJISIpHAs KOHIIGHTPALUsA, CTPYKTypHas
dopmyia, H30MepHs (cTpykTypHas,
reoMerpuyeckas (IMC-TpaHC-U30MEpUsi),  THIIBI
XUMHYECKUX peaKnuid (roMO- M TETEPOTeHHBIE,
oOpaTtuMeble u HeoOpaTuMele), pacTBOpbI
(uctTuHHBIE, JUCTIEPCHBIE CHCTEMBI),
KpUCTAJIIOTHIPATEI, CTETIEHb JUCCOLUAIIVH,
JNEKTPOIN3, KPEKUHT, PUGOPMHUHT); TEOpPUH U
3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUECKUE
3HAaHUA, JIeXKallue B OCHOBE  ITOHMMAaHUs
NPUYUHHOCTA M CHUCTEMHOCTH  XHMHYECKHX
ABIICHUM,  COBPEMEHHBIC  NPEIACTABJICHUA O
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CTPOCHUHU BCIIICCTBA HA aTOMHOM, MOJICKYJIIPHOM U
HaIMOJICKYJIAPHOM  YPOBHAX; TIIPCACTABJICHUA O

MEXaHHU3Max XUMHYCCKHUX pCaKHI/II‘/'I,
TCPMOJNMHAMUYCCKUX n KHHCTHUYCCKUX
3aKOHOMEPHOCTAX HUX IMPOTEKAHUA, O XUMHYECKOM
PaBHOBECHH, JUCTICPCHBIX CUCTEMaAX,

(akTorOrnYecKue CBEACHUS O CBOWCTBAaX, COCTABe,
MONMyYeHUH ©  OEe30MacHOM  HCIOJb30BaHUH
BOXHEHIINX HEOPraHMYECKUX M OPTaHWYECKHX
BEUICCTB B OBITY U NPAKTUYCCKOW ICSATEIHLHOCTH
YeJI0BEeKa; Q11704 HAYYHBIX MPUHIIUTIAX
XUMHYECKOTO  TPOW3BOACTBA  (HA  NpUMepe
MPOM3BOJACTBA  CEPHOM  KHCJIOTH, AaMMHaKa,
MeTaHona, mepepaboTku  He(TH); -  yMETh
MIPOBOJUTH PAcUeThl IO XUMHUECKAM (hopMyliaM U
ypaBHEHUSIM XUMHYECKAX peakuuit c
UCIIOJIb30BaHUEM (PH3MYECKHX BEIMYWH (MacChl,
o0beMa ra3os, KOJINYeCTBa BEIIIECTBA),
XapaKTepPU3YIOIIUX BEIIECTBA C KOJIHMYECTBEHHOMN
CTOPOHBI: PAcCYeThl MO HAXOXKJICHHID XUMHUYECKOU
(dbopMyJibl  BellecTBa; pacueThl Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIUH, €CIU
OJTHO M3 MCXOIHBIX BEIIECTB JaHO B BHJE PacTBOpa
C OIPEIEICHHOW MAacCOBOM OJEH pacTBOPEHHOIO
BEIECTBA WJIA JTAHO B M3OBITKE (MMEET MPHUMECH);
pacdeTsl MacCOBOW WM OOBEMHOI JOJH BBIXOZAA
NPOJIyKTa peaKiMy; pacyeThl TEIUIOBOTO d(deKTa
peakiuii, 00bEMHBIX OTHOIICHUN Ta30B; - YMETh
BBISIBJISITh XapaKTEepHBIE MPU3HAKH M B3aUMOCBS3b
N3Yy4YCHHBIX HOHSITPII7[, IIPUMCHSATDH
COOTBCTCTBYIOIIIHE IIOHATHUA nmpu OIMMCaHNn
CTPOGHHSI W  CBOWCTB  HEOPTaHUYECKHX U
OPraHMYECKHUX BENIECTB M WX INpeBpalleHuil;
BBISABIISITH B3aHMOCBSI3b XMMHWUYECKHMX 3HAHUH C
IIOHATHUAMHU u MMpeaACTaBJICHUAMU Apyrux
IpeIMeToB il 0oJiee OCO3HAHHOTO TTOHWMAaHUS U
O6T)$ICH€HI/I$I CYIIHOCTH MAaTCpHaJIbHOro €JIWHCTBA
Mupa; HUCIIOJIB30BaTh CUCTEMHBIC XHWMHNYECCKHUEC
3HaHUS JUIS OOBSICHEHUS W TPOTHO3UPOBAHUS
SIBIICHUH, UMEIOIITUX €CTECTBEHHOHAYYHYIO
MpUPONY; - YMETh HCIIOJb30BaTh HAWMEHOBAHUS
XUMHYECKUAX COCIMHEHUH MEXITyHApOIHOTO COH03a
TEOPETUYECKOM U MOPUKIATHOM  XUMHM U
TPUBUAJIbHBIC Ha3BaHUA BCINCCTB, OTHOCAMIUXCA K
HU3YUCHHBIM KJlaccaM OpPraHUu4YeCKUux u
HEOPTaHMYECKUX  COCIUHEHWI,  HCIIOJIb30BaTh
XUMHYCCKYIO CHUMBOJIUKY JUISL COCTAaBJICHUA
(hopMyJ1 HEOPraHUYECKUX BEIIECTB, MOJICKYIISIPHBIX
U CTPYKTYPHBIX (Pa3BEpHYTHIX, COKpAIICHHBIX U
CKEJICTHBIX) (OpPMYJ OpraHWYECKUX BEIICCTB;
COCTaBJIATh YpPaBHEHUS XUMHUYECKHX PEaKIHid |
packpbIBaTh 174 CYIIHOCTB!
OKHUCIIUTEIIbHOBOCCTAHOBUTEIBHBIX peaxiuit
IIOCPEACTBOM COCTaBIIEHHSI JIEKTPOHHOro OamaHca
ATHUX PpEaKIMil; peakIii MOHHOTO OOMEHa ITyTeM
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COCTABJICHUA UX IMOJIHBIX U COKPAIICHHBIX MOHHBIX

YpaBHEHUI;  peakuuid  TUAPONH3a,  PEAKUUi
KOMIIJIEKCOO0pa30BaHUSA (Ha npumepe
THIPOKCOKOMIUICGKCOB ~ [IMHKA W QJIIOMUHHSA);
MTOATBEPKIAThH XapaKTepHbIE XUMHIYECKHE
CBOICTBa BEIIECTB COOTBETCTBYIOITUMHU
SKCIEPUMEHTaMM U 3alUCSIMU  YpaBHEHUI

XUMHUYECKUX PEAKIIMIA;, - YMETh KilacCH(DHUIIMPOBaTh
HEOPTaHWYECKHE M OpPraHWYeCKHe BEIIeCTBA U
XUMHUYECKUE PEaKIUU, CAaMOCTOSATEIBHO BHIOUPATH
OCHOBAaHUS M KpUTEPUU JJs  KJIacCU(UKAIUU
M3y9aeMbIX XUMHYECKHAX 00BEKTOB,
XapaKTepu30BaTh COCTaB U BaKHEHIIIME CBOMCTBA
BCIIECTB, MPUHAMISKAMUX K  OMpeACICHHBIM
KJlaccaM W TpyNmaM COeAWHEHWH (MIPOCThIe
BEIIECTBA, OKCH/IBL, THUIAPOKCHIBL, cony;
YTIIEBOIOPOIBI, IPOCTBIC 3PUPHI, CIIUPTHI, (HEHOJHI,
aNBJICTH]IbI, KCETOHBI, KapOOHOBBIC  KHUCJIOTHI,
CIIOKHBIE A(QUPHI, JKUPBI, YIJIEBOABI, AMUHBI,
AMUHOKHCIIOTEI, OEJKH), NPUMEHATh 3HAaHUSA O
cOCTaBe u CBOMCTBax BEILECTB JUIsL
IKCIIEPUMEHTAIBHOMN MIPOBEPKHU TUTIOTE3
OTHOCHUTENFHO  3aKOHOMEPHOCTEH  IMPOTEKaHUS
XUMUYECKUX  pEakuuid W  MPOTHO3UPOBAHUS
BO3MOXXHOCTE MX OCYIIECTBICHHUS; - YMETh
MTOATBEPKIaTh HA KOHKPETHBIX PUMEPAx XapaKTep
3aBUCUMOCTH PEaKIMOHHON CIIOCOOHOCTH
OPTaHUYECKUX COCIMHEHUH OT KPATHOCTH M THIA
koBasieHTHOH cBsi3n (" " u ""), B3aUMHOT'O BIIHSTHHS
aTOMOB W TPYIIII aTOMOB B MOJIEKyJaX; a TakKe OT
ocobeHHoCTe! peanuzanuu Pa3IMYIHBIX
MEXaHM3MOB TPOTEKAaHUs peaKIHuid; - YMETh
XapaKTepH30BaTh DJIEKTPOHHOE CTPOSHUE aTOMOB
(B OCHOBHOM U BO30Y)XICHHOM COCTOSHUH) H
HOHOB XUMHUYECKHUX JJIEMEHTOB 1 - 4 mepuojoB
ITepuonnueckoit cucremsl .M. MenneneeBa u ux
BaJICHTHBIC BO3MOKHOCTH, HCTIOIB3YS MOHATUA "S",
"p", "d-anmekTpoHHbBIE" OpOUTAH, IHEPreTHYECKUE
YPOBHH; OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOWMCTB XMMHYECKUX JJIEMEHTOB U 00pa3yeMbIX
WMH COSAMHECHUH 110 IEpHOAaM | TPYIIIaM

OK 02
Hcnonws3oBaThb
COBpPEMEHHBIC
CpeJICTBA MOKCKA,
aHajau3a u
HHTEPIPETAIUH
uHQOpMaIUK, U
UHPOPMAITHOHHBI
e TEXHOJIOTUH
IUIS BBITIOJIHEHUS
3a7a4
poheCcCHOHATBH
O IeATCILHOCTH

B obmactm 1€HHOCTH  HAYYHOTO
mo3HaHws: -  C(HOPMHUPOBAHHOCTH
MHPOBO33pPEHHS, COOTBETCTBYIOILIEIO

COBPEMEHHOMY  YPOBHIO  pa3BHUTHUSA
HayKd M OOIIECTBEHHOW MPaKTUKH,
OCHOBaHHOT'O Ha JHaJoOre KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B TMOJMKYJIbTYPHOM MHpE; -
COBEpIICHCTBOBAaHME  SI3BIKOBOM W
YUTATEIbCKOU KYJIBTYpPHI KaKk CpEICTBa
B3aMIMOJCHWCTBUS MEXAY JIOAbMU U

MO3HAHUS ~ MHPA; - OCO3HaHHE
IICHHOCTH HAYYHOW JCSATCIBHOCTH,
TOTOBHOCTD OCYITIECTBIISITh

yYMETh IUIAHUPOBATh M BHIMOJHATh XUMHUYECKHUI
9KCHEPUMEHT (mpeBpareHus OpraHUYECKHX
BEIIECTB NPU HAarpeBaHUH, MOJIYYCHUE STHICHA W
W3yUYCHHE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIIMU Ha
QIBJETUBI,  KpaxMal, YKCYCHYIO  KHCJIOTY;
JeHaTypauusi OCJIKOB INpH HarpeBaHWM, LBETHBIC
peakiuu OEJIKOB; IMPOBOJUTH PEAKIMH HOHHOTO
o0MeHa, OIpeneNsiTh Cpely BOAHBIX PAaCTBOPOB,
KayecTBEHHbIC peakUuu Ha cynbdar-, KapOoHaT- U
XJIOPUJAHWOHBI, HAa KAaTHOH AaMMOHUS; pemaTh
SKCTIEpUMEHTAIBHBIC 3a/1a4uM 110 TeMaM "MeTtamisr”
n "Hemeranns") B COOTBETCTBHM C TNpaBHIAMH
TEXHUKH O€30IaCHOCTH TIpH  OOpaImieHud C
BEIICCTBAMH M J1aOOPaTOpPHBIM 00OpPYAOBAHHEM;




MIPOEKTHYI0 M  HCCIEA0BATENbCKYIO
JESITeNbHOCTh WHIMBUAYaJIbHO U B
rpynne; OBlajeHne yHUBEpPCATIbHBIMU

y4eOHBIMU MO03HABATEILHBIMU
TEHCTBUSMH: B) pabora c
WHpOpPMAIIUEH: - BJIAJCTh HABBIKAMU
MOJTyYCHUS uHpOpMAIUU u3
HMCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITEIIHHO OCYIIECTBIISATh
MOWCK, aHAJIN3, CHCTEMAaTH3alMI0 U
HWHTEPIPETAIUIO MH(pOpMAIUH
Pa3IMIHBIX BUJIOB u hopm

MPEACTABICHHUS; - CO30aBaTh TEKCTHI B
pa3nuyHbIX dopMaTax C  y4eTOM
Ha3Ha4YeHUs WHGOPMAIH U IIeTIeBOH
aAyTUTOPHUH, BBIOMPAs ONTHMAIBHYIO

bopmy MIPEJICTABICHUS u
BU3YyaJIM3allNH; - OLICHUBATH
JIOCTOBEPHOCTb, JIETUTHMHOCTD
uHpOPMAIIUK, €€  COOTBETCTBHE

MMpaBOBbIM U  MOPAJIbHO-3TUYCCKUM

HOpPMaM; - HCIHOJIB30BaTh CPEICTBA
“H(OPMAITMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
penIeHuH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX "
OpTaHU3aIMOHHBIX 3ama4 c
COOJTIOIEHNEM TpeOoBaHMI
OPrOHOMUKH, TEXHUKH OE€30IacHOCTH,
TUTHEHBI, pecypcocbepexenus,

MPaBOBBIX U ITUYECKAX HOPM, HOPM
nH(OPMAITMOHHOH 0€301TaCHOCTH;
BJIaZIeTh HABBIKAMH paCIlO3HABAHUS H
3aIUTHI uHpOpMAaIUH,
WHPOPMAITUOHHON 0e30macHOCTH
JMYHOCTH

MPeCTaBIATh pe3yabTaThl XHUMUYECKOTO
JKCTIEpUMEHTa B (QopMe 3amucH ypaBHEHHH
COOTBETCTBYIOIIMX peakuuii u (GOpMyIUpOBaTh
BBIBOJBI Ha OCHOBE STHX pE3YyJlbTaTOB; - YMETb
aHAIM3UPOBAaTh  XHMHYECKYI0  HH(OPMAIHIO,
MOJTy4aeMyl0 W3 Pa3HBIX HMCTOYHUKOB (CpElCTB
MaccoBoi HHpopMalyu, cetb HTEepHET u apyrue);
- BIAaAETh OCHOBHBIMH METOJaMH HAay4HOTO
MO3HAHMS BEIIECTB M XHMHYECKHX SIBICHHH
(nabmoneHue, U3MepeHue, 9KCIIEPUMEHT,
MOJICJINPOBAHHKE);

- YMETh NPOBOIUTH pacdyeTsl I0 XUMHUYECKHM
dbopMynaM M ypaBHEHUSIM XMMHUYECKHX PEaKIHi C
HCIIOJIB30BAHUEM (bI/ISI/I‘ICCKI/IX BCJIINYHH,
XapaKTepU3YIOIINX BEHIECTBA C KOJMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMabHEIE YCIOBHA)
ra3oB, KOJMYECTBAa BEINECTBA; HCIIOJIb30BaTh
CUCTCMHBIC XHUMHWYCCKHUE 3HaHUA IJId IPUHATUA
peUIeHN B KOHKPETHBIX JKU3HEHHBIX CHUTYAIsX,
CBsA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHUEM

= YMEThH CaMOCTOATECIIBHO IJIaHUPOBATH u
MIPOBOJIUTH XUMHYECKUH IKCIIEPUMEHT (TIOJTydeHHe
W U3ydeHHE  CBOWCTB  HEOPraHWMYECKUX U
OpPraHMYCCKUX BCHICCTB, KAa4YCCTBCHHBLIC PCAKINN

YIJI€BOo4OPOa0B Ppas3JIMIHbIX KJ1aCcCOB n
KHUCJIOpOACOACPKAIINX  OPraHUYCCKUX  BCHICCTB,
peIICHUC SKCIICPUMCHTAJIbHBIX 3aga4 1o

pPacro3HaBaHUI0 HEOPTaHUUECKUX U OPraHUYECKUX
BEIIECTB) C COOIIIOJICHHEM IPaBWII O€30MacHOTO
oOpallleHusi ¢ BEUIECTBAMH U JIADOPATOPHBIM
00opyZOBaHHEM, (dbopmynupoBaTthb enu
WCCIIeIOBAHUS, TIPEOCTABISTE B pa3inuHON hopMe
pe3ynbTaThl  AKCIEPUMEHTa, aHAIM3UpPOBaTh H
OIICHMBATh MX JOCTOBEPHOCTH;

- YMEThb OCYILECTBIISATH Ie/ICHAPABICHHBIN MOMCK
XAMHYECKOH rH(pOpMAaITIH B Pa3IUYHBIX
HUCTOYHHKAX (Hay4Has u  ydeOHOHay4yHas
JUTEepaTypa, CpeACTBa MacCOBOM HHGMOpPMAIUH,
cetb  VHTepHer w  nOpyrue), KPUTHUYECKHU
aHAJIM3UPOBATH XUMHYECKYIO nH(pOpMAITHIO,
nepepadaTbiBaTh €€ W HCIOJb30BaTh B
COOTBETCTBHH C TIOCTaBJICHHOW yueOHOH 3a1auei;

- BJIQJIETh CHCTEMOW 3HAHUI O METOJaX HAay4YHOTO
[MO3HAHUS SIBJICHUH TIPUPOIBI, HCIOJIb3YEMBIX B
€CTECTBEHHBIX HAyKaX U YMEHHUSIMHU NMPUMEHSTH 3TH
3HAHUS TPU DKCIEPHUMEHTAIBHOM HCCIICIOBAHUU
BEIIECTB U IS OOBSICHEHNS XUMHYECKHMX SIBJICHHI,
AMEIOIIMX MECTO B MPUPOAE MPAKTUUYECKOH
JIEITENHLHOCTH YEJIOBEKA U B ITOBCEIHEBHOM KU3HU

OK
OddexTuBHO

04

B3aHMOJICHCTBOB
aTb u paboTaTh B

KOJIJIEKTHBE
KOMaH/IE

u

TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITETHHOCTH u
caMOOTpeeNICHHIO; -OBJIa/ICHNE
HaBBIKAMHU yuebHo-
HCCIIEIOBATEIIbCKOM, MPOEKTHON H
COITMAIIBHOM JIeITCILHOCTH;

YMETh IUTAHUPOBAaTh M BBITIONHATH XUMHYECKUN
IKCIIEPUMEHT (mpeBpareHus OpraHUYECKUX
BEIIECTB TPY HArpeBaHWH, MOIyYCHHE JTHIEHA U
WU3YYCHUE €r0 CBOMCTB, KAUECTBEHHBIC PEaKIMU Ha
anpJIeruJpl, KpaxMal, YKCYCHYIO  KHCJIOTY;
JneHarypanusi OeJIKOB TNPH HArpeBaHUH, I[BETHHIE

7



OsBnagenne YHUBEPCATBHBIMU
KOMMYHHUKATHBHBIMH JEeHCTBHAMHA: O)
COBMECTHAS IEITEIBHOCTD:

IIOHHUMATh H HCIOJIH30BaTh
MpenMyIIecTBa KOMAaHIHOMN 51
WHIUBUTYyalIbHON paboThI; -
MPUHUMATh LEeIn COBMECTHOM
JESATCILHOCTH, OpPraHW30BBIBATH U
KOODIHMHHUPOBATh ICHCTBHS 10 €€

JOCTUKECHHUIO: COCTaBJIATH  IUIAH
JEUCTBUN, pACIpPENCNATh pPOJU C
Y4ETOM MHEHHUH Y4aCTHUKOB

00CyX1aTh pe3yNbTaThl COBMECTHOM
paboTHI; KOOpJAUHHUPOBATh U
BBINIOJHATH  PadOTy B  YCIOBHSAX
peanbHOro, BUPTYaJILHOTO u
KOMOWHHPOBAHHOTO B3aMMOJICHCTBUS;
- OCYIIECTBIIATD MO3UTUBHOE
CTpaTeTuuecKoe TIOBE/ICHNE B
Pa3NUYHBIX CHTYyalUsX, MPOSBIATH
TBOPYECTBO M BOOOpakeHHE, OBITH
MHHITTATHBHBIM Osnanenne
YHUBEPCAIbHBIMU PEryJIATHBHBIMH
JNEHCTBUSIMU: T) MpUHATHE ce0s |
APYTHX JIOJICH: - NPUHUMATh MOTHBEI
U apryMeHThl JAPYTUX JIIOJeHd TpH
aHann3e pe3ysIbTaToB AEATEIbHOCTH; -
MpU3HaBaTh CBOE IIPaBO H IPaBO
ApYruX Joed Ha  OmMOKH; -
pa3BuBaTh CHOCOOHOCTH ITOHWUMATH
MUD C MO3UIIMHU JIPYTOTO YeJIOBEKa;

peaknuy OENIKOB; IMPOBOJUTH PEAKIUH HOHHOTO
oOMeHa, OMpeNeNsaTh CpPely BOIHBIX PAacTBOPOB,
KayecTBEHHBIC peaklnu Ha cynbdar-, KapOoHaT-
XJIODUIAaHUOHBI, Ha KAaTHOH aMMOHUS, pelaTh
SKCTIEpUMEHTAILHBIC 3a/1a4uM 110 TeMaM ""MeTtamisr”
n "Hemeramipl") B COOTBETCTBHHM C IIpaBHIAMH
TEXHUKH O€30MacHOCTH TpU  OOpalleHuH C
BEIIECTBAMH U J1a0OPaTOPHBIM 00OpYyIOBaHUEM;
MIPeCTaBIISTh pe3yIbTaThI XUMHYECKOTO
JKCIepUMEHTa B (opMe 3amucu  ypaBHEHHH
COOTBETCTBYIOIIMX peakuuii u (GOpMyIUpoBaTh
BBIBOJIBI Ha OCHOBE JTHX pE3yJbTAaTOB, -yMETh
CaMOCTOSITEIIPHO ~ IUIAHUPOBaTh M MPOBOJUTH
XUMHUYECKUHN IKCIIEpUMEHT (IIOJTyYeHHE U N3yUeHUe
CBOWCTB  HEOPraHWYECKUX M  OPraHUYECKUX
BEIIECTB, KAYECTBCHHBIC PEAKIMU YTICBOJOPOJIOB
Pa3NUYHBIX KIJIACCOB W  KHCIOPOICOJECPIKAIINX
OpTaHUYECKIX BEIIECTB, pelieHue
9KCTIEPUMCHTANLHBIX  33J]ad TI0 PACMO3HABAHHIO
HEOPraHWYeCKMX M OpPraHWYEeCKHX BEIIeCTB) C
coOJII0JIcHHEM TpaBUiI 0Ee30MacHOro OOpalIeHus ¢
BEIIECTBAMH M JIADOPATOPHBEIM 000pYyIOBaHHUEM,
(hopMynHupoBaTh enu HCCIIEIOBAHMS,
NpPEAOCTABIATh B Pa3IHYHON (opMe pe3ylnbTaThl
9KCIICPUMEHTA, AaHAIM3UPOBATh W OICHUBATH HX
JIOCTOBEPHOCTH;

OK 07
ConelcTBOBaTh
COXPaHEHUIO
OKpy>Karolleu
CpeIbl,
pecypcocoepexe
HUIO, MPUMEHSTH
3HAHUSA 00
M3MEHEHHU
KJIMMaTa,
MIPHUHIIAIIBI
OepeKIIMBOTO
MIPOM3BOICTBA,
a¢dexruBHO
JIECTBOBAaTL B
Ype3BBIYAITHBIX
CUTYaIUSIX

B o0macTtu 9KOJIOTHYECKOTO
BOCIIUTaHUSA: - C(HOPMUPOBAHHOCTH
3KOJIOTUYECKOMN KYJIBTYPBHI,
IIOHUMAaHHEC BIINSAHUA conuaJibHO-
9KOHOMHUYECKHUX MIPOLIECCOB Ha
COCTOSIHME MPHUPOJHOW U COLMAIBHOU
cpedbl,  OCO3HaHHE  IJI00aJBHOTO

XapakTepa SKOJIOTUIECKUX TpodIeMm; -
IUIAHUPOBAHUE U OCYLIECTBIICHHE
JIEUCTBUN B OKpyXalolllel cpene Ha
OCHOBE 3HAHUSA LENed yCTONYHMBOIO
pa3BUTHSL  YEJIOBEUECTBA; AKTHUBHOE
HENPUITUE JIEUCTBUN, NPUHOCIIINX
BpE€ll OKpY’Kalollel cpeje; - yMEHHe

MMPOTHO3UPOBATh  HEOJIArONpPUSATHBIC
JKOJIOTUYECKHE MTOCJIEACTBUSA
MPEATIPUHAMAEMBIX JIEUCTBUH,

peAoTBpaIlaTh UX;
- pAacCIIMpPEHUE ONBITa NAEATCIbHOCTH
OKOJOTHICCKON HANpPaBICHHOCTH; -
OBJIaJICHUE HaBBIKAMHU yaeOHO-
HCCIEAOBATENBCKOM, MPOCKTHOM U
COITMAIILHOM ICITCIIFHOCTH;

- cGopMUpOBaTh NPEACTABICHUSA: O XHMHYECKOU
COCTaBIAIOIIEH  €CTECTBEHHOHAYYHOM  KapTHHBI
MUpa, POJIM XMMHHU B TIO3HAHUU SBJICHHUN MPUPOIHI,
B (opMupoBaHWM MBIIUIEHHS W  KYJIBTYpHI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TI'PaMOTHOCTH,
HEOOXOIMMOH /71l peIICHNs] NPAKTUIECKUX 3a7ad u

9KOJIOTUYECKH OOOCHOBAHHOTO  OTHOLICHUS K
CBOEMY 3JI0pPOBBIO M IIPUPOAHON Cpele; - yMeTb
co0roIaTh npaBHiIa 9KOJIOTUYECKH

11eJ1ecO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOH
NESATeTPHOCTH B TIENAX COXPAHCHHUS CBOETO
3I0POBbSl M OKpYKalIled NPUPOAHON Cpe.bl;
YUUTBIBATH OIIACHOCTb BOS}ICI;‘ICTBHSI Ha JKHBBIC
OpraHu3Mbl OIIPEACIICHHBIX BCIICCTB, IIOHHUMAasa
CMBICJI  TOKa3aTels MpeAeNbHOM  JOIMyCTUMOM
KOHILICHTpaLUY;

- yMeTb MPOTHO3UPOBATH,
OIICHUBATh c MO3ULINNA SKOJIOTUYECKOM
0e3omacHOCTH MOCJIEICTBUA OBITOBOM u
MIPOM3BOJCTBEHHON  JIEATEIBHOCTH  YEJIOBEKa,
CBSI3aHHOMU c nepepadoTKOM BEIIIECTB;
WCIOIB30BaTh MOJYUYCHHBIC 3HAHUS OISl TIPUHSITHS
TPaMOTHBIX pEIIeHHHA TMpoOieM B CHUTYaIusX,
CBS3aHHBIX C XUMHeEH; yMETh OCO3HABaTh

aHaTU3UPOBATh U
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OMacHOCTh BO3JCHCTBUSL Ha >KHUBBIE OPraHU3MBI
ONpEAeICHHBIX  BEIIECTB, IIOHUMAas  CMBICI
noKazaTens MpEAEIbHON JIOITyCTUMOM
KOHIICHTPAIUH, U TOSICHATh Ha TIPUMEPAX CIIOCOOBI
YMEHBUICHUS M MPEAOTBPAIICHUS HX BPEIHOrO
BO3JICHCTBUS HA OpPTraHKU3M YeJIOBEKa.




2. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBI

2.1. O0beM IUCHUIIMHBI ¥ BUAbI y4eOHO padoThI

O0BeM B yacax

Buj yueOHoii padoThl OuHo-

OYHAas

3a04yHast

O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOH THCHHIIINHBI 144 144
B T.4. B opMe NPaKTHYECKOH MOATOTOBKHU - -
BT. 4.
TEOPETUUECKOe 00yueHne 60 26
MPAKTUYECKHUE 3aHATHUS 68 26
CamocrosiTesibHAs paboTa - 76
[IpomexyTouHAsI ATTECTALMA — IK3AMEH 16 16
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2.2. TeMaTHYeCKHIi TUIAH H CoacpKaHue TUCHUIIJINHBI

2.2.1 TemaTnyeckuii NJ1aH U coiep:KaHNe TUCHUILUIMHBI 10 09HOIi (popMe 00yUeHuUsI:

HaunmeHnoBanue
pa3aesioB U TeM

Copnep:kaHue y4ed0HOro MaTepuasia u Gpopmsl
OpraHM3aluH eI TeTLHOCTH 00yYaroIMXCsi

OobeMm, akaja. u /
B TOM YHCJIE B
dopme
NPaKTHYECKOI
MO/ITOTOBKH,
akang 4

Koapl
pe3yJbTaToB
0CBOEHHS

1

3

Paznen 1. OcHoBBI CTP

O€HHS BeIeCcTBA

12/8

Tema 1.1 Xumus —
HAYKa 0 BelllecTBaXx

Coaep:xxanue

8

1. CoBpemeHHass MoOIENb CTPOCHHUS aTOMa.
OnexTpoHHas KOH(pHUTYpanus aToMma.
Knaccudukanus XuMudeckux 37IeMEHTOB (S-, P-,
d-ameMeHTHI). BanenTasle 3NIEKTPOHBI.
BanenTHOCTS. DneKTpoHHAas npupojaa
XUMHYECKOM CBA3U. DIEKTPOOTPUIIATEIHHOCTb.

2. KoBaneHtHast CBS3b, €€ Pa3sHOBUAHOCTH H
MEXaHM3Mbl ~ oOpa3oBaHusi  (OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBIN). HNonnas CBsI3b.
Meramnuueckass CcBA3b. BoaopojHas  CBS3b.
MexMonekymsipHble B3auMoaecTsus. M3oTormsl,
OCHOBHOEC H BO30YXIEHHOE COCTOSHHE aToMa,
ruOpUIM3aIKs AaTOMHBIX OPOUTANICH.

3. Ipakrtuyeckoe 3aHaTHe 1: Pemenue
NpPaKTUYECKUX  3aJaHuid  HAa  COCTaBJICHUE
AJIEKTPOHHO-TpadUIECKUX OPMYIT JIE€MEHTOB 1—
4 MEpUOJIOB. Pemrenne 3alaHuN Ha
WCIOJNb30BAaHUE XHUMHYECKOH CHUMBOJMKA U
Ha3BaHUM  COEAMHEHHMW 10  HOMEHKIAType
MEXAYHapOJHOTO COI03a TEOPEeTUYEeCKOH U
NPUKIAAHOW XUMUU U TPUBHAIBHBIX HAa3BaHUU
JUISt COCTaBIICHHSI  XUMHUYECKHX  (opMyl
JIBYXaTOMHBIX COeJIMHEHUH (OKCHIOB, CYIb(HUIOB,
TUAPUIOB W T.OI.) W APYTUX HEOPTraHMYECKUX
COEIMHEHUM OT/IEJIbHBIX KJIACCOB.

4. IlpakTuyeckoe 3aHATHe 2: Pemenue 3ananuit
Ha WCIIOJIb30BAaHNE XWMHYECKOH CHMBOJIIMKH U
Ha3BaHMH  COEIMHEHUH 1O  HOMEHKIJIAType
MEXAYHapOJHOIO  COK3a TEOPETUYECKOH U
NPUKIAJHOW XUMUM U TPUBHAJIBHBIX HA3BaHUU
JUIS  COCTaBICHHS  XUMHUYECKHUX  (QOpMyl
JBYXaTOMHBIX COeIMHEHUH (OKCHIOB, CYJIb(UIO0B,
THAPUAOB W T.OI.) W APYTUX HEOPTraHUYECKHUX
COETMHEHH OTJENIbHBIX KJIACCOB.

OK 01

Tema 1.2
Iepuoguyecknii
3aKOH M TadJanna
JI.LA. MeHnaeseeBa

Conep:xanue

5. lIpakTnyeckoe 3anaTue 3: Ilepuonmdeckas
cucTeMa XUMHYECKHUX 3JIEMEHTORB J.N.
Menpneneesa. ®uznyecKuii CMBICII
[lepuognueckoro 3akona J[.M. Mengeneesa.
3aKOHOMEPHOCTH M3MEHEHUS CBOICTB
XMMHYECKHX  3JIEMEHTOB, O00pa3syeMbIX HUMH

MPOCTHIX U CJIOKHBIX BCHICCTB B COOTBCTCTBUU C

OK 01, OK 02
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MIOJIO)KEHUEM ~ XHMHYECKOTO  JJIEMEHTa B
ITepuoauueckoit cucteme. MUpoBO33peHUYECKOE U
Hay4Hoe 3HadeHue [lepuonnueckoro 3akona JI.1.
Menpeneesa. IIpornoszsr J[.MI. Mengeneesa.
OTKpBITHE HOBBIX XUMHYECKUX 3JIEMEHTOB. 2 17
Pemenne MPaKTHKO-OPUEHTHPOBAHHBIX
TEOPETUUECKUX 3aJaHMi Ha XapaKTepU3aLHIo
XMUMUYECKUX DJJeMEHTOB «Metammndyeckue /

HEMETAIIMYCCKHC CBOMCTBA,
SIEKTPOOTPULIATEILHOCT U CpPOJICTBO K
SIEKTPOHY XUMHUYECKHUX 3JICMCHTOB B

COOTBETCTBHE C WX D3JIEKTPOHHBIM CTPOCHHUEM U
MTOJIOKEHHEM B TIEPHOIWYCCKOM  cHCTeMe
xumudeckux aneMmenToB /.M. MenpaeneeBay.

6. IIpakTH4eckoe 3aHATHE 4:
MupoBo33peHueckoe W HAayYHOE 3HaueHHe
Ilepuonnueckoro 3axona J.M. Menzaeneesa.
[Iporuoser [I.1. MenneneeBa. OTKpPBITHE HOBBIX
XUMHYECKHUX  dJeMeHToB. 2 17  Pemenue
MIPAKTHKO-OPHUEHTHPOBAHHBIX TEOPETUIECKHUX
3alaHMii  HA  XapakTEpHU3aIUi0  XUMHUYECKHX
2JIEMEHTOB «MeTalTHIecKue / HeMETALTHICCKIE
CBOWCTBA, DIIEKTPOOTPUIIATETTHHOCT M CPOJICTBO K
QJICKTPOHY XUMHUYECCKUX 3JIECMCHTOB B
COOTBETCTBHE C HX DJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHHEM B TEPHOAMYECKON  CHCTEMeE
xumudeckux dneMmenToB /.M. MennaeneeBay.

Paznea 2. Xumunueckune

peaknuu

10/6

Tema 2.1 Tunsl

Conep:xanue

XUMHUYEeCKHUX
peakuuit

7. Knaccudukanust ¥ TUIBI XUMHUYECKUX PEaKLUi
C  yyacTHeM  HEOPraHWYEeCKHX  BEIIECTB.
KonnuecTBeHHblE ~ OTHONIIEHHS B XHUMUH.
OCHOBHBIE KOJMYECTBEHHbIE 3aKOHBI B XHMHUH U
pacueTbl IO ypaBHEHUSIM XHMHUYECKUX PEaKIHH.
Monp Kak eAMHHIA KOJHWYECTBA BEIECTBA.
MosnsipHast Macca. 3aKOHBI COXpPaHEHUsI Macchl U
sHepruu. 3akoH ABoraapo. MoJspHbI 00beM
ra3oB. OTHOCHTENbHAS TUIOTHOCTH Ta30B. Peakiinu
KOMIUIEKCOO0Opa30BaHUs c ydacTHEM
HEOpPraHMYeCKHX  BEIIeCTB  (Ha  mpuMepe
T'HJIPOKCOKOMILJICKCOB IIMHKA U aJJFOMHHUS])

OK 01

8. IIpaktuyeckoe 3amsitne 5: CocraBieHue
YpaBHEHUN peakuuid COCIUHEHUS, Pa3JIOKEHUs,
3aMelleHus, oOMeHa. YpaBHEHHS  peaKIui
TOpPEeHUsi,  MOHHOTO  OOMEHa,  OKHCJICHUS-
BOCCTaHOBJIEHHA.  Pacyer  KONWYECTBEHHBIX
XapaKTePUCTUK UCXOJHBIX BEIIECTB M MPOAYKTOB
peakuuu. Pacuer KOJINYECTBEHHBIX
XapaKTEepPUCTUK MPOAYKTa pPEaKlHH COEIMHEHUS,
€CIIM OJHO W3 BELIECTB JAHO B W30BITKE W/WIH
COJICPKUT MPUMECH.

9. IlpakTnyeckoe 3aHsaTHe 6: Pacuer maccoBoit
WM 00BEMHOM JOJHM BBIXOJIA MPOAYKTA PEaKIInn
COCIMHECHUSI OT TCOPETUUYECKH BO3MOXKHOTO.
Pacuer 00OBEMHBIX OTHOIIEHHWI Ta30B. Pacuer
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Macchl (00beM, KOJIMYECTBO BEIIESCTBA) MPOAYKTa
pEaKIuM, €CIM OJHO W3 BEIIECTB IaHO B BHIE
pacTBOpa C OINpEeAENeHHOM MaccoBOW jmoiei
PACcTBOPEHHOTO BELIECTBA.

10. IIpakTnyeckoe 3aHsiTHe 7: YpaBHCHHSA
OKHCJICHU-BOCCTAHOBJICHHSI. Crenenp
okucieHuss. OKHCIUTENb U BOCCTAHOBHTEINb.
OKHCAUTETPHOBOCCTAHOBUTENbHBIE PEAKIUM B
IpUpOAe, MPOM3BOACTBEHHBIX IIpoleccax H
KU3HEACSTENbHOCTH OpPTaHU3MOB.
OKHCAUTETHHO-BOCCTAHOBUTENBHBIN  ITOTEHIIHAN
cpenpbl. CocraBnenue u ypaBHHBaHUE
OKHCIIMTEIbHOBOCCTAHOBUTEIBHBIX peaxuuit
METOZOM JJIEKTPOHHOTO Oananca. TunnuHbie
HEOpPraHUYECKUE OKHCIUTENN U BOCCTAHOBUTEIH.
DJIEKTPOJIN3 paCTBOPOB U PACIIABOB COJIEH.

Tema 2.2
DJIeKTpOTUTHYECKAS
JUCCOLMALUS U
HOHHDII 00MeH

Conep:xkanue

11. Teopust 3JIEKTPOIUTUYCCKON JHUCCOLUAIUHU.
Peakiun nonnoro oomena. CocTaBieHre peaKiui
MOHHOTO O0OMEHa MyTeM COCTABJICHUS UX MOIHBIX
U COKpALICHHBIX HMOHHBIX ypaBHEHMU. ['maponus
cojieii. 3HaueHUE TUAPOJM3a B OHOIOTHYECKUX
o0OMeHHBIX Tporeccax. [IpuMenenue ruaposm3a B
MTPOMBINIIEHHOCTH.

OK 01

Paznen 3. CtpoeHue u

CBOMCTBA HCOPraHnveCKUX BEIIECTB

20/10

Tema 3.1
Kaaccnpuraums,
HOMeEHKJIaTypa "

CcTpoeHHe
HEOPraHuYecKux

BelllecTB

Conep:xanue

12. [Ipenmer HEOpPraHUYEeCKOU XUMHH.
B3anmocBsi3b HEOPraHW4eCKUX BEILIECTB.
Knaccupukanms  HEOpraHMYECKWX  BEIECTB.
IIpocteie u crnoxsele BemecTBa. (OCHOBHBIE
KJIACCBI CIIO’KHBIX BEILIECTB (oxcuapl,
THJIPOKCHJIBI, KHUCIOTHI, conu). HoMeHkmaTypa u
Ha3BaHHE HEOPTaHWYECKUX BEIIECTB UCXOMS U3 UX
XMUMUYECKOM  (QopMynsl  WiIM  COCTaBJICHHE
XMUMUYECKOH (OpMyJBl HCXOIs W3 Ha3BaHUSA
BEIIECTBA MO MEXIYHAPOIHON WM TPUBUAIBHOMN
HOMEHKJIaType. MexxMoneKyIsipHbIe
B3aMMOJICHCTBUSI.

13. Kpucramioruaparel. ArperaTHbie COCTOSHUS
BemecTBa. Kpucrammdeckue wu  amopdHbie
BellecTBa. THIBl KPUCTAUIMYECKUX PEIIETOK
(aromHas, MOJIEKYJISIpHAs, WOHHAs,
METaJUIn4ecKas).  3aBHCUMOCTh  (DU3UYECKUX
CBOMCTB BELIECTBA OT THUMA KPUCTAJIIMYECKOU
pemwetkr. [lpuumHel MHOrOOOpa3Hs BELIECTB.
CoBpeMeHHBIE TPENCTaBIEHHUS O CTPOEHHUH
TBEPABIX, JKHUIKHX W Ta3000pa3HbIX BeEIIECTB.
Kunkne KpucTaibl.

14. MpakTnyeckoe 3ansitue 8: Pemenue 3amau
Ha pacdeT MacCOBOM JOIHM (MacChl) XUMHUYECKOTO
JJIeMeHTa (COeOUHEHHUs) B MOJIEKyJe (CMech).
Pemenue NPaKTUIECKUX 3aJaHnui o
Kiaccu(UKaIuy, HOMEHKJIATYPE M XUMHUYECKHM
(dopMyiiaM HEOpraHWYEeCKUX BEIIECTB Pa3IHYHBIX
KJIacCOB (HA3plBaThb W COCTABISTH (OPMYJIBI

OK 01, OK 02

13




XUMUYECKUX BEILIECTB, onpenesaTh
MIPUHAIKHOCTH K KIIAccy).

15. IIpakTtnuyeckoe 3aHsaTHe 9: VcTOUHMKH
XMUMUYeCKOH WHpopManuyn (HaydHas u ydeOHO-
Hay4yHas  JIUTEpaTypa, CpeICTBa  MAaCCOBOM
nHpopMmaruy, cetb VHTepHET M Apyrue). [lomck
WHPOPMALIMKM [0 HA3BaHWSAM, HICHTU(HUKATOpPAM,
CTPYKTYPHBIM popMyIiam.

Tema 3.2
POu3uKoOXUMHYECKHEe
CBOMCTBA
HEOPraHuYeCcKUuX
BellecTB

Conep:xxanue

16. Meramisl. O0mue GU3NIECKUE ¥ XUMUIECKHE
cBolictBa MeTaioB. CHocoObl  MONy4YCHHS.
3HayeHHEe METANIOB U HEMETAIJIOB B MPUPOJAE U
KHU3HEICATEIbHOCTH 4EIOBEKa M OPraHW3MOB.
Kopposusi MetaymioB: BHIBI KOPPO3HH, CIOCOOBI
3alIMTHl METAJUIOB OT KOppo3uH. Hemerammsl.
Ob0mue ¢(u3myeckue W XUMHYECKHE CBOWCTBA
HEMEeTauIoB. TUMHYHBIE CBOICTBA MeTauioB [Y—
YII rpymn. Knaccudukanuss M HOMEHKIATypa
COECIMHECHUI HEMETAJIOB. KpyroBopotst
OMOreHHBIX 3JIEMEHTOB B IPHPOJIE.

17. XuMHYeCKUE CBOWCTBA OCHOBHBIX KJIACCOB
HEOpPTaHUYECKUX BEIIECTB (oxcuos,
THIPOKCUIOB,  KHCJIOT, coledl u  1p.).
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB IPOCTHIX
BELIECTB, BOJOPOJHBIX COEAMHEHUH, BBICIINX
OKCHJIOB M THIPOKCH/IOB.

18. IIpakrtuueckoe 3ansitue 10: CocraBneHue
YpaBHEHUH XWMHUYECKHX pEaKIuid C y4acTHEM
MMPOCTBIX MU CJIOKHBIX HEOPTAaHWYCCKUX BCHICCTB!:
OKCHJIOB METAJIJIOB, HEMETAIIOB M aM(OTEPHBIX
AJIEMEHTOB; HEOPTaHWYECKHUX KHCIIOT, OCHOBaHUH
u aM(I)OTepHBIX TUAPOKCHUI0B, HEOPTaHMYCCKUX
CoJIeH, XapaKTEepU3YIOIIMX UX CBOWCTBA. Pelienue
MTPAKTUKO-OPUEHTHPOBAHHBIX TEOPETUIESCKUX
3alaHuN Ha CBOMCTBA u MOJy4YeHHE
HCOPTraHNYCCKHX BCIICCTB.

OK 01, OK 02

Tema 3.3
IIpousBoacTeo
HEOPraHUYecKHuX
BelllecTB. 3HaYeHue
U NpUMeHeHue B
OBITY U Ha
NMPON3BO/CTBE

Conep:xanue

19. OOmme mpencTaBieHUs O IPOMBIIIJICHHBIX
croco0ax IOJIyYeHUs] XUMHUYECKHUX BEIIeCTB (Ha
nmpuMepe  MPOM3BOACTBA  aMMHaka, CEpPHOH
KHCIOTHI). YepHas W [BETHas METAJUTyprusl.
[IpakTHdeckoe MPUMEHEHUE JJIEKTPONIN3a s
MOJIyUYEHHUSI  IICJIOYHBIX,  IIEJOYHO3EMEJIbHBIX
MeTaaaoB U amoMuHUA. CTEKIIO U CHUIMKATHAs
MPOMBINUIEHHOCTh.  [IpobiieMa  oTXOmOB U
MOOOYHBIX IPOITYKTOB.

20. Tpaktnyeckoe 3anaTue 11: Pemenue
MPaKTUKO-OPUEHTHPOBAHHBIX 3aJlaHuil O PO
HEOPTaHWYECKOW XUMHH B Pa3BUTHH MEIUINHEI,
CO3JITaHWH HOBBIX MaTepHaJoOB (B CTPOUTEIHCTBE U
Ip. OTpacisX  MPOMBIIUICHHOCTH),  HOBBIX
HUCTOYHUKOB SHEPTUHU (asmpTEepHATHUBHBIC
HWCTOYHMKH DJHEPTUH) B pEIICHUH TpodieM
SKOJIOTUYECKOM, DHEPreTUUECKOM U MHUIIEBON
0e30MacHOCTH.

OK 01, OK 02
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21. Tlpakrtuueckoe 3ausitue 12: CBoiicTBa
HEOPraHMYECKUX BEIIECTB.

Pasznen 4. CtpoeHue u

cBoOiicTBa OpPraHM4eCKHuX BCIICCTB

22/6

Tema 4.1
Knaccupuxaumus,
CTPOEHHUE H
HOMEHKJIATypa
OpPraHuYecKux
BellecTB

Conep:xanue

22. Ilpenmet opraHn4eckoi XxuMuu. Bzanmocss3b
HEOPraHWYECKUX M OPraHWYECKUX  BEILECTB.
XHUMHYECKOe CTPOCHHE KaK MOPSANOK COEIMHEHUS
aTOMOB B MOJIEKYJIE COIJIACHO HMX BaJ€HTHOCTH.
OCHOBHbBIC TIOJOXKEHUSI TEOPUH XHMHYECKOTO
CTPOCHHS OpraHWYeCKUX coemuHeHnd A.M.
byrnepoBa. YrnepoAHbI CKeJET OpPraHUYECKON
MOJIEKYNBl. MOJNEKyIspHblE U  CTPYKTYpHBIE
(pa3BepHyTBIe,  COKpAIICHHBIE)  XHMHUYECKHE
¢dopmynbl. 3aBHCHMOCTh CBOHCTB BEIIECTB OT
XUMHUYECKOT0 CTpoeHus: Monekyild. Wzomepus u
M30MeEpHl (CTPYKTYypHas, TeoMeTpudeckas (Iuc-
TpaHc-uzoMepus). KpaTHOCTh XMMHYECKOH CBSI3U.
[onsitie o hyHKuMOHANBHON rpynme. [IpuHIHITEL
KJIaccU(UKAIMA  OPTaHWYECKUX  COCTUHEHUI.
MexnyHaponHass HOMEHKIATypa W IMPUHIUIIBI
HOMEHKJIATypbl OPTaHUYECKUX COCTUHEHHH.

23. MpakTuueckoe 3ansaTue 13: Homenknatypa
OpPTaHWYECKUX COCTUHEHHHA OTIEIbHBIX KIIACCOB
(HachIIIEHHBIC, HEHACHIIIIEHHBIE H apOMAaTUIECKIIE
YIJIEBOJOPO/IBI, CIUPTHL, (PEHOIBI, aIbJIeTUAbI,
KETOHBI,  KapOOHOBBIE  KHCJIOTBI W  JIp.)
CocTaBneHue  TONHBIX W COKpAIIEHHBIX
CTPYKTYpHBIX (OpMYJ OpraHMYEeCKUX BEUIECTB
OTJENBHBIX KJIACCOB, MCIONb3Yysd MX Ha3BaHHS IO
CUCTEeMaTU4YeCKOH  HOMEHKiIarype.  Pacuers
npocteimei GopMyITbl OpraHnIeCcKO MOJIEKYIHI,
HCXOJI U3 3JIEMEHTHOTO cocTana (B %).

OK 01

Tema 4.2 CBolicTBa
OpraHnYecKHux
coeMHEHUI

Conep:xanue

10

24. ®u3MKO-XMMHYECKUE CBOMCTBA OPraHMYECKUX
COCAMHEHUH OTIENIbHBIX KJIACcCOB (0COOEHHOCTU
KJaccu( UKl 1 HOMEHKIIATypbl BHYTPH KJIacca;
rOMOJIOTHYECKHHA psag W obmas ¢dopmyna;
n3oMepus; (Qu3NYeCKHe CBOWCTBA; XWMHUYECKHE
CBOMCTBa; CIOCOOBI TIONyYEHUS): TPEEIbHbIE
yriaeBonoponsl. l'opeHne MeraHa Kak OJUH U3
OCHOBHBIX HMCTOYHHUKOB Tera B
MPOMBIIIITICHHOCTH ¥ OBITY. CBOWCTBA MPUPOTHBIX
YIJIE€BOAOPOIOB, HAXOXKIEHUE B IPUPOIE MU
NIPUMEHEHHUE AJIKAHOB;

OK 01, OK 02

25. Henpenensuele u apoMaTHUYECKHe
yraeBomopoabl. Ilommmepuzamust 3THiIEHA Kak
OCHOBHOE HAIIPABJIICHWE €r0 HCIOJIb30BaHMUS.
I'openne alneTuiIeHa KakK HUCTOYHUK
BBICOKOTEMIIEPATypHOI'O IUIAMEHM VI CBapKH U
PE3KU METAJLIOB,;

26. Kucnopoacoaepkaine COeIUHEHHs (CIUPTHI
U TpocTeie A3QUPHL, (EHONBI, ANbICTHUIB U
KEeTOHBI,  KapOOHOBBIE  KHCIOTBI M  HUX
npousBojHbIe).  [IpakTHueckoe — NIpHMEHEHHE

OTHUJIICHI'TIMKOJIA, TJIMOCPUHA, (beHOJ'Ia.
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[Ipumenenne Qopmanpaeruaa, amneTaibIerha,
YKCYCHOM KHCIOTBL. MbUla Kak COJIM BBICHIMX
KapOOHOBBIX KHCJIOT. Moromue cBOHCTBa MbLIA;
azoTcoAepKallfe  CoeAWHEeHWss  (aMUHBI U
AMHUHOKHUCIIOTHI, OCJIKH).

27. Knaccuduxarus u 0COOEHHOCTH
OpPraHHYECKUX peakiuii. PeakIMOHHBIC IEHTPHI.
Pagukanel. [lepBoHayanbHble TIOHSITHS O THUIAX W
MEXaHHU3MaX OPraHMYECKUX PEaKIuii.

28. Ilpakrtuueckoe 3aHsTHe 14: Pemenue
[EMOYeK MPEBPAIICHHI Ha TEHETHYECKYIO CBS3b
MEKIy KJIacCaMH OpPraHMYeCKHUX COCAWHEHHUH C

COCTaBIICHHEM Ha3BaHUU OPraHUYeCKHUX
COeIUHEHUN o TPUBUAIBHOMN U
MEXIYHapOIHOU CUCTEMAaTUYCCKOUN

HOMEHKIaType. PemieHne pacdeTHBIX 3agad Mo
YPaBHEHUSIM PEAKLUH C y4acTHEM OPraHUYEeCKHUX
BEIIECTB.

Tema 4.3
Oprannueckue
BelllecTBa B
JKU3HEAeATeIbHOCTH
yeJI0BeKa.
IIpousBoacTBo 1
NpUMeHeHne
OpPraHuYecKHX
BellleCTB B
NMPOMBIIVIEHHOCTH

Conep:xanue

29. buoopranmueckue coenuHeHus. [Ipumenenne
u Ouonoruyueckas poib yrieBojoB. OxucieHHe
YIJIEBOJOB — HWCTOYHHK DJHEPIHHM  YKHMBBIX
OPTaHH3MOB. Ob6nactu IPUMEHEHUS
amMuHOKHCHOT. IlpeBpamienusi OGenkoB NUINK B
opranu3Mme. buonorunueckue (QyHKIHUA OCIIKOB.
Buonornueckne  QyHKIMH ~ KHPOB. Ponp
OpPTaHMYECKOW XHMMHUHM B peEIICHUH MpodieM
MUIIEBON 0€30MaCHOCTH.

OK 01, OK 02

30. HykinenHOBbIE KHCIOTBI: COCTaB M CTPOCHUE.
Crpoenue HykneoTunoB. CocTaB HYKICHHOBBIX
kucnot (JJHK, PHK). Ponb HykIeMHOBBIX KHCIIOT
B KHU3HEAEITEIHLHOCTH OPraHU3MOB.

31. IIpou3BOACTBO OpPraHUYECKUX BEILIECTR:
MMPOM3BOJCTBO METaHOJIA, IepepadoTka HEPTH.
[MomuaTHneH kak KPYMHOTOHHAXXHBIA MPOIYKT
XUMHUYECKOT'O ITPOU3BOJICTBA. HpI/IMeHeHI/Ie
stuieHa. [Ipou3BoiCTBO U MpUMEHEHHE KaydyKa
U pe3uHbl. CHHTETUYECKHE U HCKYCCTBEHHBIE
BOJIOKHA, UX CTpOoeHue, cBoiicTBa. [IpakTuueckoe
HCTIOTH30BaHNE BOJIOKOH. CuHTEeTHUYECKHE
TUICHKH: U30JISAIUS JJIs IPOBOJIOB, MEMOpaHbI ISt
OIMMPECHCHUA BOJbI, 3alIMTHBLIC IIJICHKU JJIA
aBTOMOOMIICH, IUIaCTBIPH, XUPYpruyeckue
noBsi3ku. HoBbIE TexXHONOTMU  HajJbHEUIIEro
COBEPILEHCTBOBAHUS TMOJUMEPHBIX MaTepUaOB.
Ponp opranmueckoil XMMUH B pemIEHUH MPOOIIeM
JHEPreTHYECKOW O0Ee30MacHOCTH, B  Pa3BUTUHU
MEJIULUHBI, CO3JaHUH HOBBIX MaTEPHUAIOB, HOBBIX
HCTOYHHKOB DHEPTUU (ayIbTepHATUBHBIC
HWCTOYHHUKH DHEPTHUH).

32. IIpaktu4yeckoe 3ansithe 15: Pemenne

MPAKTUKO-OPUCHTHUPOBAHHBIX 3a,Z[aHI/Iﬁ 1o
COCTaBJICHHIO XUMHUYCCKUX peaKuHﬁ,
OTpaxaromux XUMHUYCCKYIO AKTUBHOCTB

OPraHnvYCCKUux COG,Z[I/IHCHI/If/i B Pa3JIMYHBIX Cpcaax
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‘ (TpUPOHBIX, OMOIOTUYECKUX, TEXHOTCHHBIX).

Paznen 5. KunHernueckne WM TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH
NPOTeKAHUS XUMHMYECKHX peaKkumii

6/2

Tema 5.1
Kunernueckne
3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peaxumii

Coaep:xxanue

33. Xwumunueckue peaknuu. Kiaccuduxanms
XAMUYECKUX peaknuii: mo ¢a3oBOMY COCTaBy
(roMoTeHHBIE u TeTCPOTCHHEIE), o
WCTIONB30BaHMIO KaTanu3aropa (KaTaIuTHYECKHE
u Hekaranutuueckue). CKOpOCTh peakiuu, ce
3aBUCHUMOCTb OT Pa3lIWYHbIX (aKTOPOB: HPUPOJIBI
pearupyoumx BEIIECTB, KOHLIEHTPAL1H
pearupyonmx BemecTB, TeMIepaTypsl (IpaBUIIo
Bant-T'odda), TITOTIAH peaKIMOHHOMI
MOBEPXHOCTH, HAIW4us KaTanuzaropa. Pomb
KaTajlu3aToOpOB B IMPHUPOLE U IPOMBIIIIECHHOM
HIPOU3BOJCTBE. OHeprus AKTHBALVH.
AKTHBHPOBaHHBIM KoMmIiniekc. KarammzaTopsl u
kartanu3. Poib Karanm3aropoB B IpHPOAC U
MPOMBIIIUIEHHOM IIPOU3BOJICTBE

OK 01, OK 02

Tema 5.2
TepMoauHaMU4ecKH
€ 3aKOHOMEpPHOCTH
NMPOTEeKaAHNs
XUMHMYECKUX
peakuuii.
PaBHoBecue
XUMHYECKUX
peaxkuuii

Coaep:xanue

34. Knaccudurammss XUMHYECKUX PEaKIHHA: TI0
TEIUIOBOMY apdexTy (9K30TEpMUYECKHE,
supoTepmudeckue), mo OK 02 obGparumoctu
(oOpatumele w  HeoOpatumble).  TemoBbIe
3¢ ekt XUMHYECKUAX peaxiuii.
Tepmoxumuyeckne ypaBHeHUs. OOpaTUMOCTh
peakuuidi. XHMMHUYECKOE PpaBHOBECHE M €0
CMEIIEHHE 0] ACHCTBUEM Pa3InYHbIX (PaKTOPOB
(KOHIEHTpallUsl  PEeareHTOB WM  TPOJYKTOB
peaknuy, JaBieHHe, TeMIlepaTypa) Ui CO3/IaHuUs
ONTUMAJIbHBIX YCIOBHH MPOTEKAHUS XUMHUYECKUX
nporeccoB. [loHsATHE 00 SHTANBIINU U SHTPOIIHH.
Oueprus ['mb6ca. 3axon I'ecca u cnencTeus us
Hero. Ponp  cmemieHuss  paBHOBecHs B
TEXHOJIOTHYECKHUX MPOoLeccax.

35. MpakTuyeckoe 3anaTue 16: INpunmun Jle
aTenve. Bnusiane pasnuuHbix (akTopoB Ha
W3MEHEHUE DPABHOBECUS XMMHUYECKUX PEaKIHi.
3aKkoH  JEHCTBYIOIIMX MacC M  KOHCTaHTa
XHUMHUYECKOTO paBHOBECHSI. Pacuersr
PaBHOBECHBIX  KOHLEHTpPAaLUH  pearupyromux
BEIIECTB M TPOAYKTOB peakuuid. PacueTsl
teruioBoro  d¢dekra  peakuuu.  PemeHne
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha
npumeHenne npuHouna Jle-Illarense s
HAXOXKJCHUS HarpaBJICHUs CMEICHUS
paBHOBECHS XUMHYECKOH peakiuu H aHaJu3
(akTopoB, BIMSIOLINX Ha CMelleHHe
XMMHUYECKOT0 PABHOBECHSI.

OK 01, OK 02

Pasznen 6. lucnepcHble CHCTEMBI

412

Tema 6.1
JucnepcHbie
cHcTeMbI H (paKTOpPBI
HX YCTOHYMBOCTH

Conep:xanue

36. ucmepcHble cuctembl.  KommounmHbie
cucteMsbl. MctunHbie pacTBOphl. PacTBOopeHue Kak
(hHM3UKO-XUMHUYECKAN MpoIIeCC. PacTBopbHI.

Crioco0b1 MIPUTOTOBIICHUS pacTBOPOB.

OK 01, OK
02, OK 07
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PactBoprMocTh. MaccoBasi 105151 paCTBOPEHHOTO
BEIIIECTRA. [penenpHO JIOTyCTHMEIE
KOHLICHTPAllMd W MX KCIOJIb30BAHUE B OIICHKE
sKoyoruueckoi OeszomacHocTH. Kiaccudukanms
JMCTIEPCHBIX CHCTeM Mo cocTaBy. CTpoeHue W
(dakTOpbl YCTOWYMBOCTH JUCIIEPCHBIX CHCTEM.
Pacnio3naBanue UCTHUHHBIX pacTBOpOB,
KOJUIOMIHBIX PAacTBOPOB U TPYyOOIUCIEPCHBIX
cucreM. CTpoeHne MUIeIUTbl. PaccenBanue cBeta
OpU  TPOXOXKICHUM CBETOBOTO IydKa dYepes
ONTUYECKH HEOMHOPOIHYI cpeny (dddekra
Tuangams).

37. lIpakTuyeckoe 3ansaTue 17: Pemenue 3agaq
Ha  TPUTOTOBICHHE  pPacTBOpoB.  PemieHue
MPAKTUKO-OPUCHTHPOBAHHBIX PACYCTHBIX 3aI[aHHﬁ
Ha JHCIIEPCHBIE CHUCTEMBI, WCIONB3yeMbIE B

OBITOBOH M TPOM3BOJCTBEHHOW JICATEIBHOCTH 2
YeJloBeKa, c TTO3ULHIH 3KOJIOTMYECKOM
0e30macHOCTH  TMOCHEACTBUH M I'PaMOTHBIX
penieHni npobieM, CBI3aHHBIX C XUMHUEH.
Pa3nen 7. KauecTBeHHBIE peakiuu 00HApyKeHUs] HEOPraHUYECKUX U 4/4
OpPraHnYecKHX BellecTB
Tema 7.1 | Conep:kanue 2
Oo0napy:xkeHue 38. IIpakTuueckoe 3ansaTue 18: KauecrBenusie
HeOpraHu4ecKux XUMHUYECKWE  pEaKIMM,  XapakTepHble s
KATHOHOB U AHUOHOB | 00HAPY)KCHUS HEOPTaHUYEeCKUX BEIIECTB
(xaToHOB M aHWOHOB). CocTaBieHUE ypaBHEHHUI OK 01. OK 02
peakuuii oOHapyxeHus katnoHoB [-VI rpynm u 2 ’
AHUOHOB, B T.4. B MOJIEKYJSIDHOW M MOHHOH
¢dopmax. Peakuiun oOHapykeHHsI HEOPTAHUIECKUX
BEIIECTB B pEAJbHBIX OOBEKTaX OKpYKaroLleh
CpeJIbl.
Tema 7.2 | Conep:xxanue 2
Oo0napy:keHue 39. IIpakTuueckoe 3ansaTue 19: KauecrBeHHsie
OpPraHnYecKuX XUMHYECKHE  PeaKIHW,  XapakTepHble I
BEIIECTB OTAEJbHBIX | OOHAPY)KEHUS OTJIENBHBIX KIaCCOB OPTaHMUYECKHIX
KJIACCOB ¢ | coequHeHU: (peHoOB, ampAErHIOB, Kpaxmana, OK 01. OK 02
HCII0JIb30BaHUEM YKCYCHOH  KHCIOTBI, ~aMHHOKHCIOT M  Jp. 2 ’
Ka4eCTBEHHBIX Jenatypaiusi OeITKOB NIPU HArPEBaHWH, I[BETHBIC
peaxumii peakmun  OenkoB. CocTaBlieHHE KadeCTBEHHBIX
peaxuit OOHapyXEeHUS OpPTaHHYECKHX
COETMHEHHI OTJENIbHBIX KIaCCOB.
Paznen 8. Xumusg B OBITY M TIPOM3BOACTBEHHON JeATEIbHOCTH 2
YeJIOBEKA
Tema 8.1 Xummsa B | Copepxxanne 2
ObITY U | 40. Dxojornyeckas O€30MaCHOCTH ITOCIICICTBHMA
NPOM3BOACTBEHHOM OBITOBOH H TIPOM3BOJCTBEHHOW JAESATEIHHOCTH
AesITeJIbHOCTH YeJloBeKa, CBA3aHHAs C MepepadOTKOW BEILECTB;
YeJI0BeKa MONUCK M aHajJu3 XUMHYECKOW HH(POpMaluu W3 OK 01, OK
pa3IMYHBIX HWCTOYHWUKOB (HaydyHas W ydeOHO- 2 02, OK 04,
Hay4Has  JUTEpaTrypa, CpeACcTBa  MacCOBOU OK 07
uHpopmanun, cetb VHTEepHET M npyrue). Kercs
(c  yuetom  Oyaymieii  mpodecCHOHAIbHON

NEeSITeTBbHOCTH) Ha aHau3 WHPOPMAIUH O
MPOU3BOACTBEHHOM  JICSITEILHOCTH  YEIIOBEKa,
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CBSI3aHHOM ¢ TmepepadOTKOW W TOIXy4YeHHEM
BEIIECTB, &  TaKkXke C  JKOJIOTHYECKOH
Oe3onacHocThiO. 3ammra Keica: IlpencraBneHue
pe3yabTaTOB peIleHHs] KeHcoB (BBICTYIUIEHHE C
TIpe3eHTaNNeH)

Pa3znen 9.1. UcciienoBaHue H XUMHYeCKHI aHAJIH3 00beKTOB OHOC(hephI

30/20

Tema 9.1.1 OcHoBBI
J1abopaToOpHOit
MPaKTUKH B
npogeccuoHaIbHbI X
Jaboparopusx

Conep:xanue

41. IlpakTnyeckoe 3ansithe 20: BpimonHeHue
TUIOBBIX PAacyeTOB IO TEMAaTHKE JKCIEPUMEHTa
(BBIXOA TMpPOAYKTa pEaKLUH, Macca HaBECKH,
00BbEM PACTBOPUTEIS).

42. IlpakTtuueckoe 3anatue 21: OOpaboTka
JaHHBIX, aHAJIM3 M OLECHKA HX JOCTOBEPHOCTU
(BBIYHCIICHUE CpEIHero 3HAYCHHS
OKCIICPUMCHTAJILHBIX NaHHBIX, HOFpeHIHOCTI/I).

43. IlpakTuyeckoe 3ansatue 22: [IpencrarneHue
pe3yJIbTaTOB 3KCIEPHMEHTA B Pa3NUIHON (opme
(Tabnuia, rpaduk, OTYET, TOKIAN, IPE3CHTALINS).

OK 01

Tema 9.1.2
XuMH4YeCKH aHAJTH3
npod BoAbI

Conep:xanue

44. Krnaccudukanus npod BOABI MO BHAY H
Ha3HAYEHHIO, HCXOJIS U3 €€ XUMHIECKOT'0 COCTaBa.
OpranonenTuyeckue cBolicTBa (3amax,
MPO3pavyHOCTh, IBETHOCTh, MYTHOCTB) BOJBI.
KucnorHocts u menodnocts Boabl. pH cpensl u
METOJbl ee ompeneneHus. JKecTKoCTh BOABI M
MeToAbl ee ompeneneHus. CymHOCTh MeToja
TUTPOBaHUS. BUIbI ®KeCTKOCTH BOABI (BpeMEHHast
U 1mocTosiHHAs). JKecTkocTh BOJBI KaK NMPUYMHA
BBIIAICHUS 0CaJIKOB HAIIA o0pa3oBaHuUsI
COJICOTJIOKCHUH, UMEIONINX MECTO B OBITY W Ha
nponsBojcTBe. CocTaB CoJeH, BBI3BIBAIOIINX
KECTKOCTh  BOJABL. XHWMHYECKHE  IPOIIECCHI,
YCTPaHSIONINE KECTKOCTh BOJBL. Y PaBHEHHS
XMUMHYECKAX  peaKuui, WILTIOCTPUPYIOIINX
NPOLIECCH, MPOMCXOMAIINE TPH  yCTPAaHEHHH
KECTKOCTU. YCTpaHEHHE BPEMEHHOH >KECTKOCTH
OBITOBBIMU u XUMHNYCCKUMHU croco0amu.
CriocoOBbl ycTpaHeHHsI HOCTOSIHHOM KECTKOCTH.

OK 01, OK
02, OK 07

45. IIpaktuuyeckoe 3anaTHe 23: CrocoOb!
BBIp)KEHHsI KOHI[EHTPAIMK PacTBOPOB: MaccoBast
JOJsI PacTBOPEHHOTO BEILECTBA, MOJSIpHAs H
MOJIsUIbHAs KOHIeHTpaumu. TuTp pacTBopa.

46. IlpakTuueckoe 3aHsitue 24: PerieHue
MIPaKTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKHUX
3aJaHui Ha pacuer KOHILIEHTpauit
3arpsi3HSIIONIMX BEIIECTB M HX CpPaBHEHHE C
MpEeAeIbHO  JONMYCTUMBIMH  KOHIICHTPAITUSIMHU

(TLIK).

Tema 9.1.3
XuMuyecknii
KOHTPOJIb KayecTBa
NMPOAYKTOB NMUTAHUS

Conep:xanue

47, KauecTBeHHBIH XHUMHYECKHI CcOoCTaB
MIPOIYKTOB MMATAHUSL. Bermectna,
danpcuumupyronme MPOAYKTH MUTAHHUSA, W
BEIIECTBA, 3arps3HAIONINE TPOAYKTHI IHATAHUSL.
Onpenenenue 3arpsI3HSAIOIINX XUMHMYECKUX
BELICCTB B MPOAYKTaX IIMTAHUS, ONpPEICICHUE

OK 01, OK
02, OK 07
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BCIICCTB, HC 3adBJICHHBIX B COCTAaBC IMPOAYKTOB
TIUTaHUA.

48. IlpakTuueckoe 3aHsaTHe 25: OpraHuyecKue
Y HEOPTaHWYECKUE BEIIECTBA, BXOISIIINE B COCTAB
MpoAyKTOB nuTanusd. Omnpenenenne cocrtaBa oo
Ha COJepXXaHWe MaKpOo ¥ MHKPOIJIEMEHTOB.
WzydeHune npeyioKeHHBIX TPEIoIaBaTelIeM O]
Ha MpeIMET XMMHUYECKOTO COCTaBa, OIpPE/CIICHUE
JOJIEH  OT CYTOYHOM HOPMBI Makpo U
MHKPO3JIEMEHTOB B YKa3aHHOM OJFOJIE.

49. TIlpakTtuuyeckoe 3ausitue 26: Pemenue
MPaKTHKO-OPHEHTHPOBAHHBIX 3ama4 o
KyJHHApHOH TEMaTHKE PA3IUYHBIX THIIOB.

Tema

9.14

XuMHYECKHH aHaJIN3

npoo

MMO4YBbI

Conep:xanue

50. Knaccudukanus TOYB MO BHAY MU
Ha3HAYEHHUIO, HUCXON U3 XHMHYECKOIO COCTaBa.
Unentndukamms  mpoOBl  TOYBEI MO ee
XUMHUYECKOMY COCTaBy, OTIMCAHUE BO3MOKHOCTEH
ee MpuUMeHeHUs. TpeOoBaHMs K KaueCTBY IOYBBI
Pa3IUIHOTO Ha3HAYCHUS. Omnucanue
0COOEHHOCTEH HCIIOJIb30BaHUS [IOYB B
3aBUCHMOCTH OT THIIOB, CIHOCOOBI YIy4IICHHUS
Ka4yecTBa IIOYB B 3aBHCHMOCTH OT Ha3HAYEHUS.
OGnactu HCIOIB30BaHUs OpPraHUYECKUX
yIOOpEeHU B 3aBHCUMOCTH OT KayeCTBCHHOTO
coctaBa. OnucaHue OpPraHUYecKUX yIoOpeHUi u
WX TPUMEHEHHWE B 3aBUCHMOCTH OT COCTaBa
MTOYBHI U €€ Pa3HOBUIHOCTH.

51. IlpakTtuueckoe 3ansitme 27: OO6nactu
HazHaueHHWsA (MPUMEHEHMs) IIOYBBI, HMCXOAS U3
KAueCTBEHHOIO M KOJMYECTBEHHOI'O COCTaBa.
AHanu3 HOPMAaTUBHOW JOKyMeHTanmud. Poib
HEOPTaHUYECKUX BEIIIECTB B KauecTBe
MUHEpaJIbHBIX YIOOpPEHUH, yIIydIinTeneil mouBkI.
CoctaB  MHHEpaJbHBIX  YOOOpeHHMH U  UX
MIPUMEHEHNE B 3aBUCHUMOCTH OT COCTaBa MOYBBI U
€€  pa3sHOBUIHOCTH. B3amMmocBs3p  cocTaBa
yIOOpEeHU W WX BIMSHUS Ha BereTaTHBHBIC
CBOMWCTBA U IJIOJOHOLICHUE PACTEHU.

52. TIpaktmueckoe 3anatue 28: Cocras
MUHEpaIbHBIX YIOOpPEHUH M MX TpPUMEHEHHE B
3aBUCUMOCTH OT COCTaBa TIOYBBI U €€
Pa3HOBUIHOCTH. BzanmocBs3b cocTaBa
yIOOpEeHU W WX BIMSHUS Ha BEreTaTHBHBIC
CBOHWCTBA U IJIOJOHOUICHUE PACTEHHH.

OK 01, OK
02, OK 07

Tema 9.1.3

HccaenoBanue
00beKTOB OHochephl

Conepxanue

53.  VYueOHO-uCCNeOBATENbCKANH  MPOEKT B
o0JacTH WCCIIeJOBaHUS OOBEKTOB OHOCHEpHI.
0030p TeM y4eOHOHCCIEIOBATEIBCKUX TTPOCKTOB.
ANTOPUTM BHIIONHEHUS TpoekTa. OmnpernencHue
npoOneMbl  HWccieioBaHusA. MeToJl  TIOMCKa,
aHanmu3a U 00paboTKH MHGOpPMALKU O TPOEKTE B
pa3IMYHBIX NCTOYHHUKAX.

OK 01, OK
02, OK 04,
OK 07
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54. MpakTuueckoe 3ansiTue 29: OOOCHOBaHHUE
aKTyaJlbHOCTH BBIOpaHHOH TeMbl. BrissBneHue
nmpoOJieMbl  UccliefioBaHus. BrIOOp 00BEKTOB U
MeToOB HcciegoBanus. IloctanoBka mener u
3amauy  wuccienoBanus. OmpenerneHue MPOIyKTa
HCCIIEJOBAHMUS. OmnpenencHue JTAIloOB Hu
COCTAaBJICHME IIJIaHA UCCIICTOBAHUS.

Pasznen 9.2 UcciienoBanne 1 XUMHYECKH aHAJIN3 00LEKTOB

TexHochepbl

20/10

Tema 9.2.1 OcHOBBI
J1abopaTopHOit
MPaKTUKH B
npogdeccuoHATbHBIX
JabopaTopusx

Coaep:xxanue

55. IIpakTnyeckoe 3ansarue 30:

BeImonHeHre THIIOBBIX PACUETOB IO TEMATHKE
IKCTIEpUMEHTa (BBIXOJ MPOIYKTA PEAKIHH, Macca
HaBeCkH, o0OBeM pactBoputens). OOpaboTka
JaHHBIX, aHAJIM3 W OICHKAa HUX JOCTOBCPHOCTHU
(BBIYHCIICHHUE CpeHero 3HAYCHHUS
HKCIIEPUMEHTATBHBIX JaHHBIX, OTPEIIHOCTH).

56. IpakTnyeckoe 3ansitue 31: [Ipeacrasnenue
B Pa3IMYHON (opMe pe3yJIbTaTOB IKCIECPUMEHTA
(Tabnwuia, rpaduK, OTIET, TOKIA], IPE3ESHTAIIHS)

OK 01

Tema 9.2.2
XuMHYeCKHH aHaJIN3
TEeXHUYECKHH BOIbI

Conep:xkanue

57. CnocoObl  BBIpaKEHUS
pacTBOpOB: MaccoBas  JOJs
BEIIECTBA, MOJISIpHAS H MOJISUTbHAS
KOHIIGHTparuu. TuTp pacTtBopa. PemieHue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHIECKUX
3alaHuN Ha pacuet KOHILIEHTpaluit
3arpsi3HSIONINX BEHIECTB M WX CpPaBHEHHE C
NpEeAeIbHO  JOMYCTUMBIMU  KOHIICHTPAIUSIMU

(TIIK).

KOHIICHTpaIiH
pacTBOPEHHOTO

OK 01, OK
02, OK 07

Tema 9.2.3
XuMHYeCKHH aHaJIn3
BO3/1yXa

Copepxanne

58. Xumuyeckuit cocraB aTMOC(EPHOTO BO3/IyXa,
Bo3ayxa paboueil 30HBL. BpemHbie BemecTBa U
NpUMECH B BO3AYyXE KWIbIX [OMEIICHU, B
BO3myxe  pabodeil  30HEHIL HopmatuBHbie
JIOKyMeHThI. [locieacTBust BO3AEHCTBUS BHICOKOM
KOHIIGHTpPAllu YIJIEKUCIOrO Tra3a Ha OpraHu3M
YyeoBeKa. MeponpusITHsl 110 CHIDKESHUIO YPOBHS
3arpsiI3HEHHOCTH BO3/lyXa UCCIIElyEMON KOMHATHI.

59. I'mruennveckas OLEHKA CTENCHH 3arps3HEHMUS
BO3JlyXa IIOMELIEHUS Ha OCHOBE COIIOCTABIICHUS
KOHLIEHTpaLuu JUOKCHIA yriaepona q
COOTBETCTBYIOIIMM TMTMEHHMYECKHMM HOPMaTHUBOM
Pemenue [IPaKTUKO-OPUEHTUPOBAHHBIY
TEOPETHUYECKUX 3aJaHUi Ha pacyeT KOJUYECTBY
BEILECTBA, KOHLEHTPALMI BpPEIHBIX IpUMECEH K
aTMOC(EepHOM BO3JyX€ U BO3yX€ OMEIICHHUH.

OK 01, OK
02, OK 07

Tema 9.24
XuMHu4YecKHil aHaJIu3
npoo MaTepHaJioB
CTPOUTEIbHOPECTAB
PalMOHHOMI

e TeJIbHOCTH "
au3aiiHa

Conep:xanue

60. Knaccudukaius MarepuajaoB, UCIOIb3YEMbIX
B CTPOMUTEIBHO-PECTABPAIIIOHHON JeATEILHOCTH
MO0 COCTaBy, WX HA3HAUYCHHE U MPHUMCHEHHE.
XUMHUUECKUI aHaIN3 MaTepHaOB CTPOUTEILHO-
pecTaBpallMOHHON JIESATENBbHOCTH MW JHU3aiHa.

XUMHYECKUIl COCTaB MHUTMEHTOB, KpacUTENEH,

OK 01, OK
02, OK 07
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BSDKYIIIUX CMECei, OCOOEHHOCTH WX CBOKWCTB U
MIPUMEHEHUS B mpoecCuoHaIbHOM
JEATeILHOCTH.  BelecTBa, HWCHONIB3yeMble B
KaueCcTBE MUTMEHTOB U CBS3YIOIIUX MaTepPHAJIOB.
Ucropudeckas CIIpaBKa. CoBpeMeHHbIE
MaTeprabl.

61. Ipaktnueckue 3anaTus 32. KauecTBeHHBII
U KOJMYECTBEHHBIH COCTaB NPOO MaTepHaliOB
CTPOUTENLHO-PECTABPAIIMOHHON JIEATEIFHOCTH U
I3aifHa. Kiaccudukarms Kpacok o
YKPBIBUCTOCTH, TIPO3PAYHOCTH B 3aBUCUMOCTU OT
UCTONB3YeMbIX ~ TMTMEHTOB W CBS3YIOIIUX

BemectB. OmpeneneHue cocraBa Kpacok Ha 2
coJiep)kaHue MHKPO U MakpodJeMeHTOB. Pemenne
MPaKTUKO-OPUEHTUPOBAHHBIX 3aJjaHui o
XMMHYECKOMY  aHaimm3y 1po0  MarepuaioB
CTPOUTENLHOPECTABPAIIMOHHON JICSITETEHOCTH H
JM3aiHa.
62. IlpakTuyeckue 3amatusi 33  Pemenue
MPaKTHKO-OPHEHTHPOBAHHBIX 3aaHul o
XAMUYECKOMY  aHalu3dy 1npo0  MaTepHhajoB 2
CTPOUTENLHOPECTABPAIIHOHHOW JICSTENEHOCTH H
Ju3aiHa.
Coaep:xxanue 4
63. VYueOHO-UCCNeNOBATENbCKUH  MPOEKT B
00J1aCTH HUCCIIeZI0BaHUST OOBEKTOB TEXHOCHEPHI. OK 01. OK
0O0630p TeM yueOHOHMCCIEOBATENBCKUX TPOEKTOB. 02 OI& 04
AJTOopyUTM BBIMONHEHHS MpoekTa. OmnpeneneHue 2 (,)K 07 ’
Tema 9.2.5. npobieMbl  HccieoBaHusA. MeToJpl  TIOMCKa,
aHanm3a u 00paboTKH MH(POPMAIMK O MPOEKTE B
Hccaenoanue
0OLeKIOB Pa3IMYHBIX HCTOYHHKAX.
64. IMpakTtuueckue 3ansitusi 34:. OGocHOBaHUE
TexHoc(hepbl .
aKTYaJIbHOCTH BBIOpaHHOW TeMbl. BbisiBIeHHE
nmpoOyieMbl  uccliefioBaHus. BriOOp 00BEKTOB U
METOIOB HcciieoBanus. [loctaHoBka mened u 2
3agad  uccienoBanus. OmpeneneHne MPOAYKTa
uccnepoBanus.  OmpeneneHue  3TaloB U
COCTaBJICHHE TIJIaHA UCCIIEJOBAHMSL.
IMpomexyTouHasi aTTeCTAIINSA 16
Bcero: 144
2.2.2 TemaTH4ecKHii MUIaH U cofiep:KaHNe TUCHUILIMHBI 0YHO-3204HOIi (OpMBI 00yUeHUsI
Oo0bem, akan. 4/
B TOM 4HCJIE B
Konmbi
HaunmenoBaHue Conep:xanue yueOHOro MatepuaJa u Gpopmbl dopme
pa3esioB U TeEM OPraHU3alUUH JAesITeJILHOCTH 00yYaIoLIUXCS NPaKTHYeCKOii pe3yIAbTaTOR
NMOATOTOBKH, ocBoeri
aKaj 4
1 2 3 5
Pa3znen 1. OcHOBBI CTpPOEHMS BellIECTBA 12/4
Tema 1.1 Xumus — | Coaepxanne 8 OK 01
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HayKa 0 BeuecrBax

1. COBpCMeHHaH MOZACIIb CTPOCHHA aTOMa.

OeKTpoHHAas KOH(UTypanus aToma.
Knaccudukanus XMMHYECKUX 3JIEMEHTOB (S-, -,
d-a;eMeHThI). Banentueie 3IEKTPOHBI.
BasneHTHOCTb. DJeKTpoHHAs npupoja

XUMHYECKOH CBSI3U. DIEKTPOOTPUIIATETHHOCTb.

2. KoBaneHTHas CBsi3b, €€ pPa3HOBHIHOCTU U
MeXaHu3Mbl ~ obOpasoBaHust ~ (OOMEHHBII U
TIOHOPHO-aKIICTITOPHBIH ). Honnas CBSI3b.
Mertannuueckass CBs3b. BojopojHas  CBS3b.
MesxmoriekyigpHble B3aumoaencTBus. M3orormsl,
OCHOBHOE ¥ BO30YXIEHHOE COCTOSHHE aToMa,
THOPHUIN3AIHS ATOMHBIX OpOUTAICH.

3. Ilpaktuueckoe 3ansitue 1: Pemenue
MpaKTHUECKUX  33JaHUid  Ha  COCTaBJIEHUE
ANEKTPOHHO-TpadmaecKkux HopMyI 3IeMEeHTOB 1—
4 MEPUOJIOB. Pemenue 3a1aHUI Ha
WCIIONIb30BAaHNE  XUMHUYECKOM CHUMBOJIMKH U
Ha3BaHUM  COCOUHEHUH MO  HOMEHKIAType
MEXIYHapOIHOIO COK3a TEOPETHYECKOH U
NPUKIAJHOW XUMUU U TPHUBUAIBHBIX HA3BaHUU
JUIE  COCTaBICHHUS  XUMHUYECKHX  (QOpMyI
JIByXaTOMHBIX COSIMHEHUH (OKCHUIOB, CYIh(PHUIOB,
THIPUIOB W T.II.) W JAPYTHX HEOPraHUYECKUX
COEIMHEHHH OTJeNIbHBIX KJIaCCOB.

CamocrositeibHasi padora: Pemenue 3anaHuil
Ha MHCIIOJIb30BAHNE XWUMHUUYECKOH CHMBOJIMKH U
Ha3BaHUN  COEAMHEHHMW 1O  HOMEHKJIAType
MEXAYHapOJHOTO  COI03a TEOPEeTUYECKOH U
NPUKJIAJHOW XMMHHM W TPUBUAIBHBIX Ha3BaHUUI
U1t COCTaBJICHUA XUMHAYECKHUX hopmyn
JIBYXaTOMHBIX COeJIMHEHUH (OKCHIIOB, CYIb(HUIOB,
THIPUAOB W T.I.) WU JAPYTHX HEOPraHWYECKUX
COEIMHEHHNH OTJENIBHBIX KJIaCCOB.

Tema 1.2
Iepuonnyecknia
3aKO0H M TAa0JIMIa
JA.A. MenaeneeBa

Conep:xanue

4. IlpakTtnyeckoe 3aHaTHe 2: [lepuoanueckas
CUCTEMAa  XUMHYECKHX 3JIEMEHTOB .

MeHnneneesa. dusnueckuit CMBICII
IIepuonnueckoro 3akona J.M. Menzaeneesa.
3aKOHOMEPHOCTH HW3MCHEHHUS CBOWCTB

XUMHYECKAX  3JEMEHTOB, 00pa3yeMbIX HWMHU
MPOCTBIX U CJIOHBIX BEIISCTB B COOTBETCTBHH C
MIOJIOKEHUEM  XUMHYECKOTO  JJIEeMEHTa B
[Tepuonuueckoit cucreme. MUpoBO33pEeHUECKOE U
Hay4Hoe 3HadyeHue [lepuonnueckoro 3akona J[.1.
Menpeneea. Ilpornozsr J[.MI. Mengeneesa.
OTKpBITHE HOBBIX XUMUYECKUX 3JIEMEHTOB. 2 17
Pemenne MPaKTHKO-OPUEHTHPOBAHHBIX
TEOPEeTUYECKUX 3aJaHWii Ha XapaKTepU3aIHIo
XUMHYECKUX dJIeMeHTOB «MeTanueckue /

HEMETaJUIMUECKHE CBOICTBA,
JNEKTPOOTPULIATENIFHOCT M CPOACTBO K
JEKTPOHY XUMHYECKUX 3JIEMEHTOB B

COOTBCTCTBUC C HUX DJICKTPOHHBIM CTPOCHHUCM H
ITOJIOKCHUCM B nepnoanqecxoﬁ CHUCTEMC

OK 01, OK 02
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XUMu4ecKkux daeMmenToB J[.M. MennaeneeBay.

CamocrosiTeIbHAs pabora:
MupoBo33peHueckoe W Hay4YHOE 3HaueHHEe
Ilepuonnueckoro 3axona J[.M. Menzaeneesa.
[Iporaoser [I.1. MenneneeBa. OTKpPBITHE HOBBIX
XUMHYECKUX  dneMeHToB. 2 17  Pemenne
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETHUECKUX
3alaHM ~ HA  XapakTepHU3alUi0  XUMHUYECKHUX
aMeMeHTOB «Merammnieckne / HeMeTaUTMIECKUe
CBOWCTBA, DIIEKTPOOTPUIIATETIFHOCTD M CPOJICTBO K
SIEKTPOHY XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C WX DJJEKTPOHHBIM CTPOCHHEM H
MOJIOKEHHEM B TEPHOAMYECKON  CHCTEMeE
xumuyeckux aneMmenToB J[.M. MenpaeneeBay.

Paznea 2. Xumunueckune

peaknuu

10/4

Tema 2.1 Tunsl

Coaep:xanue

XUMHUYECKHUX
peakuui

5. Knaccuvkanus v THIIBI XUMHUYECKAX PEAKITHIA
C  ydyacTHeM  HEOpraHHMYeCKHX  BEIIEeCTB.
KonuuecTBeHHble ~ OTHOIIEHHS B XHUMHUH.
OcCHOBHbBIC KOJIMYECTBEHHbIE 3aKOHBI B XUMHUH U
pacdeTsl MO YPaBHEHUSM XUMHUYECKHUX PEaKIMH.
Monp Kak eAMHHIA KOJMYECTBa BEIECTBa.
MonsipHas macca. 3aKOHBI COXPAaHEHHUS] MacChl U
sHepruu. 3akoH ABoraapo. MolspHbi 00BeM
ra3zoB. OTHOcHTENbHAS TUIOTHOCTH Ta30B. Peakiun
KOMIUIEKCOOOpa30BaHus c y4acTHEM
HEOpPraHWMYeCKHX  BEIIeCTB  (Ha  IpuMepe
TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMHUHHNSA)

OK 01

6 IIpakrnueckoe 3ansitue 3. CocraBieHue
YpPaBHEHUH peaKIWii COCIWHEHHS, Pa3I0KCHHUS,
3aMemnieHns, oOMeHa. YpaBHEHUS  peakuui
rOpeHws, HOHHOI0 obmena, OKHCJICHMSI-
BOCCTAHOBJIEHUS. Pacuer KOJIMYECTBEHHEIX
XapaKTePUCTUK MCXOHBIX BEIIECTB U MPOAYKTOB
peakiuu. Pacuer KOJIMYECTBEHHBIX
XapaKTePUCTUK MPOAYKTa PEaKIMH COCIMHEHUS,
eClIi OJHO M3 BEIIECTB JaHO B M30BLITKE H/HIU
COJICPIKUT MPUMECH.

CamocTtosTenbHass pabGora: Pacuer maccoBoit
Wi 00BEMHON IO BBIXOAA MPOAYKTA PEaKIInu
COEIMHEHHUS OT TEOPETHYECKHM BO3MOYKHOTO.
Pacuer 00BeMHBIX OTHONIEHWI Ta30B. Pacuer
Maccel (00BEM, KOTMYECTBO BEIIECTBA) MPOIYKTa
peakuuu, eci OJHO W3 BEUIECTB JJTAHO B BHJE
pacTBOopa C OIpENEIEHHOM MaccoBoil monei
pPacTBOPEHHOT'O BEIIECTBA.

7. IlpakTnyeckoe 3aHATHe 4. VYpaBHEHUS
OKHCJICHUA-BOCCTAaHOBIICHMS. Crenens
okuciaeHus. OKHUCIUTENb UM BOCCTAHOBUTEINb.
OKHUCIUTENTPHOBOCCTAHOBUTEIIBHBIE PEaKLUU B
NpUpose, MPOU3BOACTBEHHBIX Ipoleccax U

KHU3HCOCATCIbHOCTH OpraHu3MoB.
OKHUCIUTEILHO-BOCCTAHOBUTEIIbHBIN IMOTCHII A
CpCAbl. CocraBncHue u YpaBHUBAHUC
OKHCJIHUTCIIBHOBOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ
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METOAOM DJJIEKTPOHHOTO Oananca. TunnuHble
HEOPraHUYECKHE OKUCIUTEIH U BOCCTAaHOBUTEIH.
ONEeKTPOIN3 pacTBOPOB U PACILIABOB COJIEH.

Tema 2.2
DyeKTpoIUTHYECKAS
JUCCOLMALUS U
HOHHBII 00MeH

Conep:xanue

CamocTrosiTenbHast padora: Teopus
3NEKTPOJUTUYECKON  auccouuanuu.  Peakuuu
nOHHOTO 0OMeHa. COCTaBJICHUE PEaKIIHii HOHHOTO
oOMeHa IyTeM COCTaBJICHUS WX TOJHBIX W
COKpAIllCHHbIX HMOHHBIX ypaBHeHWH. ['maponus
coyleii. 3HAYCHHWE THUAPOIHM3a B OMOJIOTHUCCKHUX
0oOMeHHBIX Tporeccax. [IpuMenenue ruponausa B
MTPOMBIIIIIEHHOCTH.

OK 01

Pasznen 3. CtpoeHue u

cBoOiicTBa HCOPraHnvdeCKMUX BEIICCTB

20/6

Tema 3.1
Knaccnpuxanus,
HOMEHKJIaTypa U

CTpoeHHe
HEOPTraHUYeCKUX

BeElEeCTB

Conep:kanue

CamocrosiTenbHas
HEOPraHUYECKOU XAMUMU. Bzaumocss3b
HEOpraHWYeCKuX  BemiecTB.  Kmaccudukarms
HEOpraHW4YecKux BemecTB. [IpocThie U CIOXKHBIC
BemecTBa. OCHOBHBIC KIJIACCHI CIIOKHBIX BEIECTB
(OKcHIBL,  TUAPOKCUABI,  KHCIOTHI,  COIH).
HomeHnknatypa u Ha3BaHHE HEOPraHUYECKHUX
BEIICCTB MCXOAS M3 WX XUMHUYECKOU (opmMyIibl
WM COCTAaBJICHWE XVUMHUYECKOW (OPMYIIBI HCXOISI
W3 HA3BaHUA BEILECTBA M0 MEXAYHAPOJHOM WU
TPUBHAJILHOMN HOMEHKJIATypE.
MexMoJIeKyJIIpHbIE B3aUMOJIEHCTBHUSL.

padora: [Ipenmer

8. Kpucramnorunparel. ArperaTHble COCTOSIHHS
BemiecTBa. Kpucrammmueckne W amopgHbBIE
BellecTBAa. THUMbl KPUCTANIMYECKUX PEHIETOK
(aTomHas, MOJIEKYJISIpHas, HOHHAas,
METaJNTNYecKast).  3aBUCHMOCTh  (PH3MUECKUX
CBOWCTB BENIECTBA OT THUMNA KPUCTAJIMUECKOMN
pemetku. [IpuauHBl MHOTOOOpa3Ws BEIICCTB.
CoBpeMEHHbBIE  NIPEACTAaBICHUS O CTPOCHUU
TBEPABIX, KHUIKUX W Ta3000pa3HBIX BEIIECTB.
Kuaxue KpucTaIbl.

9. IIpakTnueckoe 3aHaTHE 5. Pernienne 3amay Ha
pacdeTr MaccoBOW JOJU (MAacChl) XUMHYECKOTO
JneMeHTa (CoeIWHEHUs) B MOJeKyle (cMmecH).
Pemenue MPAKTHYECKUX 3alaHuN o
KJIACCU(UKAIMK, HOMEHKJIATYpPE W XHUMUYECKUM
(hopMysiaM HEOPraHWYECKHUX BEIIECTB Pa3IMIHBIX
KJIacCOB (Ha3blBaTh W COCTABISATH (OPMYIIBI
XUMHYECKUX BEIIIECTB, OTIpECISATh
MTPUHAJJIKHOCTH K KJIaccy).

CamocTtosiTenbHas pa6ora: Ucrounuku
XUMHUYecKoi wHpopmanuy (HaydHas W y4eOHO-
Hay4yHas  JMTEpaTypa, CpEICTBa  MacCOBOM
uHpopmanun, cetb MuTepHer u apyrue). [louck
nH(pOpMAITUX TI0 Ha3BaHUAM, HUIACHTHU(PHUKATOPAM,
CTPYKTYPHBIM OpMyJIaMm.

OK 01, OK 02

Tema 3.2
DOU3NKOXHUMHYECKHE
CBOMCTBA
HEOPraHN4ecKUux

Conep:xanue

10. Metamnsl. OOmue pU3NIEcKue 1 XUMUIECKHE
cBoiictBa MetauioB. CmocoOBI  TOTyUYCHUSI.
3HayeHne METAJUIOB M HEMETAIUIOB B MPUPOJAE U

OK 01, OK 02
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BeIIEeCTB

JKU3HENICATEIbHOCTH YEJIOBEKA U OPraHu3MOB.
Koppo3us metamioB: BHAB KOPPO3WUH, CHOCOOBI
3alUTHl METaNIOB OT Koppo3ud. HemeTamsl.
OOmue (Qu3nuecKkue W XUMHYECKHUE CBOHCTBA
HeMeTa/uIoB. THUNWYHBIC CBOMCTBA MeTallioB [Y—
YII rpymn. Krnaccudukamust ¥ HOMEHKIATypa

COCIMHEHUH HEMETAJLIOB. KpyroBopotst
OMOTCHHBIX 3JIEMEHTOB B IPUPOJIC.
CamocrosiTeIbHAs pabora: XuMHIeCKHe

CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BelIeCTB (OKCHUJIOB, TUAPOKCHIOB, KHCJIOT, COJICH
" 7Ap.). 3aKOHOMEPHOCTH B H3MCHCHHH CBOKCTB
MPOCTBIX BEIICCTB, BOJOPOIHBIX COCIUHCHUH,
BBICHIMX OKCHUJOB U TUAPOKCHUOOB.

11. Ipakrtuueckoe 3aHaTHe 6: CocTaBineHHe
YpaBHEHUH XMMHUYECKUX PEaKUUd C y4acTHEM
MIPOCTBIX M CIOXHBIX HEOPTraHWYECKUX BEHIECTB:
OKCHJIOB METaJUIOB, HEMETAJIOB M aM(OTEepHBIX
3JIEMEHTOB; HEOPTaHWYECKUX KHCIIOT, OCHOBAaHUMI
n aMOTEpHBIX THUAPOKCUAOB, HEOPraHUYECKUX
COJIEH, XapaKTEepU3YIOIIMX UX CBOKCTBA. Pelienue
MPAKTUKO-OPUCHTHPOBAHHBIX TCOPECTUUCCKUX
3a1aHHUI Ha CBOICTBa u MOJIyYCHHE
HCOPTaHNYCCKUX BCUICCTB.

Tema 3.3
IIpousBoacTo
HEOPraHU4eCKuX
BellecTB. 3HAYEHHE
U IpUMEHeHUe B
ObITY M HA
NMPOU3BOACTBE

Conep:xanue

CamocrosiTenbHas padora: OO6mue
MPEJCTABJICHUSI O TMPOMBINUICHHBIX —CIIOCO0ax
MIOJTYICHHUSI XUMUYECKUX BEIIECTB (HAa IpHMepe
MPOM3BOJCTBA aMMHaKa, CEpPHOM  KHCIOTHI).
UYepnas u 1netHas Mmetamnyprus. [IpakTudeckoe
MPUMEHEHUE  DJICKTPONIU3a  JUI  MOJyYCHHUS
HIETIOYHBIX, IIEJTOYHO3EMENBHBIX METAIJIOB H
ATFOMUHHS. Crekiio u CUJIMKATHAs
MPOMBIIIICHHOCTh.  [IpoOnemMa  OTXOmOB U
MOOOYHBIX IPOYKTOB.

CamocTtosiTenbHass padoTa: Pemennue npakTuko-
OPHEHTHUPOBAHHBIX 3aaHni 0 poiu
HEOPraHMYEeCKOH XMMHH B Pa3BUTHH MEAWLUHBI,
CO3/IaHWW HOBBIX MAaTE€PHAJIOB (B CTPOUTEIHCTBE H
Ip. OTpaciix  INPOMBIIUIEHHOCTH),  HOBBIX
HUCTOYHUKOB SHEPTUU (anmbTepHATUBHEIE
WCTOYHUKM DSHEPIrUU) B pEHIIEHHH MpobdiieM
SKOJIOTUYECKOW, HHEPreTUUECKOH U MHUIIEBOU
0e301acHOCTH.

OK 01, OK 02

12. Tlpakrtuueckoe 3ausatue 7: CBoiicTBa
HCOPTraHNYCCKUX BEHICCTB.

Pasznen 4. CtpoeHue u

CBOMCTBA OpPraHM4€CKHuXx BCIICCTB

22/4

Tema 4.1
Kaaccndpuxanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHu4YecKHX
BelllecTB

Conep:xanue

CamocTrosiTeqibHasA padora: IIpenmer
OpraHUYeCcKOn XHUMHH. Bzaumocss3b
HEOPTaHWYECKUX W OPTaHWYECKHUX BEIIECTB.
XUMHUYECKOE CTPOEHHE KaK MOPAJOK COEIMHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO WX BAJEHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPHUH XHUMHYECKOTO
CTPOCHHUS OpraHWYeCKUX coenuHeHudd A.M.

OK 01
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BytnepoBa. YrieponHbl CKelneT OpraHu4ecKon
MOJIEKYNBl. MOIEKYISIpHBIE W CTPYKTYpPHBIE
(pa3BepHyTble,  COKpAIllEHHbIE)  XHMHUYECKHE
¢opMynbl. 3aBHCHMOCTH CBOMCTB BEIIECTB OT
XMMHUYECKOTO CTpoeHus Monekyid. H3zomepus u
M30MepHl (CTPYKTYypHas, TeoMeTpudeckas (Iuc-
TpaHc-u3oMepusi). KpaTHOCTh XUMHYECKOH CBSI3H.
[onsTe o ¢hyHKUMOHANBHOM rpymme. [IpuHInIBI
KiIacCU(UKAlMM  OPTaHHMYECKUX  COCTUHEHUIL.
MexnyHaponHas HOMEHKIATypa | TMPUHIMIIBI
HOMEHKJIATyphl OPTaHMYECKUX COCTUHEHHH.

CamocrosiTennbHast  pabora: HomeHknaTtypa
OpPTaHUYECKUX COCTUHEHHH OTIEIbHBIX KIIACCOB
(HaCLIHIeHHBIe, HCHACBIIICHHBIC 1 apOMAaTUYCCKUC
YIJICBOJOPOIbI, CHHUPTHI, (DEHOJBI, allbJICTUJIbI,
KETOHBI, = KapOOHOBBIE  KHCJIOTBI W  Jp.)
CocraBneHue  MOMHBIX WM COKpAIlEHHBIX
CTPYKTYpHBIX (OpMYJ OpraHMYEeCKUX BEUICCTB
OTJIENBHBIX KJIACCOB, MCTONB3Ys MX Ha3BaHHS IO
CHUCTEMAaTUYEeCKOl  HOMEHKlatype.  Pacuetsl
npocteiiimei (GopMyJibl OPraHNnYECKON MOJICKYIIHI,
WCXOJIsl M3 3JIEMEHTHOTO cocTaBa (B %).

Tema 4.2 CBoilicTBa
OpPraHuYecKux
COoeIMHEHMI

Conep:kanue

10

13. Ou3uKO-XMMHUYECKUE CBOWCTBA OPraHUIECKUX
COCIMHEHUH OTIENbHBIX KJIAcCOB (OCOOCHHOCTH
KJaccu(puKalMy 1 HOMEHKIIATypbl BHYTPH KJlacca;
rOMOJIOTHYECKMHA psag W obmas  ¢dopmyna;
nzoMepus; (QpU3MYECKHE CBOWCTBA; XUMHUYECKHE
CBOMCTBA; CIOCOOBI TOJNYYEHUS): TpPEIeNIbHbIE
yriaeBomoponsl. l'opeHne MeraHa Kak OIWH W3
OCHOBHBIX HCTOYHUKOB TCILJ1a B
MPOMBIIITICHHOCTH ¥ OBbITY. CBOWMCTBA PUPOTHBIX
YIJIEBOAOPOIOB, HAXOXKICHUWE B TNPUPOIE H
MIPUMEHEHHUE AJKAHOB,;

OK 01, OK 02

CamocrosiTenbHass padora: HenpenensHble U
apoMaTH4ecKue yriieBoaoposl. [lomuMepusanns
TWJICHAa KaK OCHOBHOE HalpaBlIeHHE €ro
ucronb3oBaHusA.  [opeHme  ameTwieHa — Kak
HUCTOYHHUK BBICOKOTEMIICPATYPHOT'O IIAMCHHU IJIA
CBapK{ M PE3KH METAJUIOB,;

CamocrosiTeibHAsA pabora:
Kucnopoaconepxamue coeauHeHUS (COUPTH U
npocthie 3GUpbl, HEHObI, AbACTUIBl U KETOHBI,
KapOOHOBBIE KHCJIOTHI W WX TPOHU3BOJHBEIC).
HpaKTI/I‘IeCKOG IIPUMCHCHUEC OTUJIICHI JIMKOJIA,
TJINICpUHA, (dhenoma. [Ipumenenne
dbopMmanprernna, — aneTalblAeTHUIa,  YKCYCHOM
KHCIIOTEL. MbIIa KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT. Moromne CBOMCTBA MBIIa;
a30TCOACpKAIUE  COCAMHEHUS  (aMHHBI |
AMUHOKHCJIOTHI, OCJIKH).

14, Kiaccnduxarms u OCOOCHHOCTH
OpPraHUYeCcKUX peakiuid. PeakIMmOHHBIE IIEHTPBHI.
Pamukanel. [lepBoHauanbHBIC MOHATHS O THUMAX U
MEXaHHM3MaX OPraHUYEeCKUX PeaKIni.
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15. TIIpaxrtuyeckoe 3anHaTHe 8. Pemenue
[ETI0YeK NPEBpAIICHNII Ha TEHETHYECKYIO CBS3b
MEXIy KJIAaCCAMH OPTaHUYECKUX COCOUHEHUH C

COCTaBJICHHEM Ha3BaHUI OpraHUYEeCKUX
COEJIMHEHUM o TpUBHUAIBHOMN WIn
MEKyHAPOJAHON CHUCTEMAaTUYECKOM

HOMEHKJIaType. PeleHue pacdeTHBIX 3afad 1o
YpaBHEHUSIM PEaKIMi C y4acTHUEM OPraHHYECKHUX
BEILIECTB.

Tema
Oprannueckue
BelllecTBa

4.3

B

KU3HEACATECIAbHOCTH

YyeJIoBeKa.
IIpousBoacreo
NpHUMEHEeHne
OpPraHMYecKHuX
BeLIeCTB

Hu

NPOMBIIIJICHHOCTH

Conep:xxanue

CamocTrosiTenbHasi padora: buoopranudeckue
coeauHenus. IIpumenenune u Ounosormyeckas
ponbp yrieBonoB. OKHCIEHHE YITIEBOJOB —
WCTOYHUK SHEPTUH KHUBBIX OpraHu3zmMoB. Odnactu
MpUMEHEHUus  aMHHOKucHOT.  [IpeBpamienus
OenkoB mnumuM B opraHusMme. buonorumueckue
¢yakmun  O6enkoB.  buomormveckwe  QyHKIAN
KUpOB. PosIb OpraHvyeckoil XMMHH B PELICHUU
po0JIeM HUIIEBOH 0€30aCHOCTH.

OK 01, OK 02

16. HykienHOBBIE KUCIOTHI: COCTaB M CTPOCHUE.
Crpoenne HykineoTunoB. CocTaB HYKICHHOBBIX
kucnot (JAHK, PHK). Ponp Hyk1eMHOBBIX KHCIOT
B )KM3HECATEIbHOCTH OPraHU3MOB.

CamocrositenbHass  padora:  IIpousBoacTBO
OpTaHMYECKUX BEIIIECTB! MIPOU3BOCTBO
MeTaHoJja, nepepadorka Hedru. [TonmuaTHIIEH Kak
KPYMHOTOHH&)XHBIII ~ NPOAYKT  XHMHYECKOIO
MIPOM3BOCTBA. [Ipumenenune JTUIICHA.
[Ipon3BoACTBO U MpUMEHEHNE Kay4dyKa U PEe3HHBI.
CHHTETHYECKHE M HCKYCCTBEHHBIE BOJIOKHA, HMX
CTpOEHHE, CBOICTBA. IIpakTnueckoe
HCIIONIb30BaHUE BOJIOKOH. CuHTeTHuecKHe
IUIEHKU: U30JISIMA VIS TPOBOJOB, MEMOPAHBI JJ1s
ONPECHEHHUs BOJBI, 3allUTHBIE IUICHKH IS
ABTOMOOMIIEH, TJIaCTHIPH, XUPYpPrUYECKUe
noBsi3ki. HOBBIE TEXHOJOTMH  JajbHEHIIETO
COBEpIICHCTBOBAHMS TOJIMMEPHBIX MaTEpUasOB.
Ponp oprarmueckoil XMMHUX B PELIEHUH MTPOOIIEM
JHEPreTHYEeCKol 0e30macHOCTH, B  Pa3BUTUHU
MEIUIMHBI, CO3JaHIH HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPTUU (anmbTepHATUBHBIE
VICTOYHHUKH SHEPTHUN).

17. IlpakTuyeckoe 3aHsitue 9. Pemenue
MTPaKTUKO-OPUEHTHPOBAHHBIX 3aJaHNN o
COCTaBJICHUIO XAMHMYECKUX peakuuii,
OTpaXKaOIIUX XUMHUYECKYIO AKTUBHOCTD
OpPraHMYECKUX COSJAMHEHUH B PA3IUYHBIX Cpelax
(IpUpPOAHBIX, OMOJIOTHYECKUX, TEXHOTCHHBIX).

Paznen 5. KuHermueckue u TEPMOJUHAMHUYECCKHE 3aKOHOMEPHOCTH
NMPOTCKAHUA XUHMHUYCCKUX pealcum"l

Tema
Kunernueckne
3aKOHOMEPHOCTH
NMPOTEeKAHUS
XHMHYECKHX

5.1

Conep:xanue

CamocTrosiTeqbHast pabora: XuMHYeCKHue
peakmun. Kiraccudukarus XHMIIeCKUX PEaKITHA:
mo ¢azoBoMy cocTaBy (TOMOTEHHBIE U
TeTEepPOreHHbIE), 0 NCIOIB30BAaHHUIO KaTaIN3aTopa

OK 01, OK 02
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peaxumii

(kaTamuTHYECKUE u HEKATaJIUTUYCCKUE).
CkopocTh  peakiuu, €€ 3aBUCHMOCTh  OT
Pa3IUYHBIX (AKTOPOB: MPHPOJBI PEarupyrOIINX
BEIICCTB, KOHIICHTPAIIUN PEarupyronuX BEIIeCTB,
Temrieparypsl (mpasmwio Bant-I'odda), miomann
PEaKIMOHHOM MOBEPXHOCTH, HATAYHS
karanu3aTopa. Ponb kaTaiu3aTopoB B MPUPOJE U
MIPOMBIIIIIICHHOM MTPOU3BOJICTBE. OHeprus
AKTHBALINH. AXTUBHPOBaHHBIN KOMILIEKC.
Karanuzatops! u katanu3. Poib kaTanim3atopoB B
MIPUPOJIC ¥ MPOMBIIIJICHHOM MPOU3BOJICTBE

Tema 5.2

Conep:xxanue

TepMoauHAMMYECKH
€ 3aKOHOMEpPHOCTH
NMPOTEeKAHUS
XHMHUYECKHX
peakuuii.
PaBHoBecue
XHMHUYECKHX
peaxkuumii

CamocrosiTeibHast padora: Kiaccubukamms
XAMUYECKUX PEaKIUU: MO TEIUIOBOMY 3PQEKTy
(ax30TEepMHUUEcKre, sHAOTepMuueckue), mo OK
02 obpatumocT (0OpaTUMBbIE U HEOOpATHMEIE).
TeruoBeie  3(pQeKTs XUMHYECKHX  PEAKITHA.
Tepmoxumuueckue ypaBHeHus. OOpaTHUMOCTh
peakuuii. XHUMHYECKOE€ paBHOBECHE H  €ro
CMEIICHHE M0 ACHCTBUEM Pa3InYHBIX (PAKTOPOB
(KOHLIEHTpaLUMsl pPEareHToB WM  MPOAYKTOB
peaknuy, naBieHHe, TeMIepaTypa) Uil CO3aHHus
ONTUMAJIbHBIX YCIOBHH MPOTEKAHUS XUMHUYECKUX
nporeccoB. [loHsATHE 00 SHTANBINU U SHTPOIHH.
Ouneprus ['mb6ca. 3akon ['ecca u ciencTBust u3
Hero. Ponp  cmemieHuss  paBHOBecHs B
TEXHOJIOTHYECKHUX MPOLeccax.

CamocrostenbHass padGora: [lpunuun Jle
[atenbe. BnusHue pas3nuuHbix (DAKTOPOB Ha
M3MEHEHHE DPAaBHOBECHS XUMHYECKUX pPEaKIHi.
3akoH  JIEHCTBYIOIMX MacC H  KOHCTaHTa
XUMHYECKOT'O PaBHOBECH. PacueTsl
PaBHOBECHBIX  KOHIEHTPAIMd  pearnpyromux
BEIIECTB M MPOAYKTOB peakuuid. Pacuers
teruioBoro  dddexra  peakuuu.  PemeHwe
MPaKTHKO-OPHEHTHPOBAHHBIX 3a7aHuH Ha
npumeHenne  npuHmmna  Jle-Illatense s
HaXOXIACHUA HaIlrpaBJICHUA CMCUICHUA
paBHOBECHA XUMHUYECKOUN pe€akun MW aHajlInu3
(axTopos, BIMSIOLMX Ha CMelleHHe
XMMHYECKOTO PABHOBECHSI.

OK 01, OK 02

Pasznen 6. lucnepcHbie

CHUCTECMBbI

N

Tema 6.1

Conep:xanue

JucnepcHeie
cucTeMbl U (pakTOpPBI
HX YCTOHYMBOCTH

CamocTrosiTeqbHast pabora: HucnepcHbie
cucreMmbl. Komnouanele cucremsl. VcTuHHBIE
PacTBOPBL. PactBopenue KaK ¢bu3nKo-
XUMU4eckuid mpouecc. PactBoprl.  CriocoObl
MIPUTOTOBJIEHUA  PACTBOPOB.  PacTBOpHMOCTS.
MaccoBast [0/ PacTBOPEHHOTO  BEILECTBA.
IIpenensHO nomMycTUMBIE KOHLEHTpallMU M MX
WCIIONIb30BaHME B OIEHKE  SKOJIOTMYECKOU
OeszomacHoctn. Kiaccnpukanust — IuCHepCHBIX
cucteM 10 cocraBy. CrtpoeHne u (HaKTOPHI
YCTONYNBOCTH TUCTIEPCHBIX CHUCTEM.
Pacno3naBanue VCTUHHBIX pacTBOpPOB,

OK 01, OK
02, OK 07
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KOJJIOWJHBIX PACTBOPOB M TPYOOAUCIIEPCHBIX
cucreM. CTpoeHne MUIeIUTbl. PaccenBanue cBera
MpU  TPOXOXKICHUH CBETOBOTO IIyYKa depes
ONTUYECKH HEOMHOPOIHYI cpeny (dddekra
Tuamams).

CamocrosiTeibHAasi padora: Pemenue 3amad Ha
MPUTOTOBJICHUE PACTBOPOB. PellleHue mpakTHKO-
OPUCHTHPOBAHHBIX  PACUCTHBIX  3aJlaHuil  Ha
JMCTIEPCHBIE CUCTEMBI, UCTIONIb3yeMbIe B OBITOBOU

¥ TIPOM3BOJICTBEHHOW JESTENFHOCTH YEIOBEKa, C 2
MO3ULINH 9KOJIOTHYECKON 0e3omacHOCTH
TIOCIICICTBUA W TPAMOTHBIX PEHICHUH IpodieMm,
CBSI3aHHBIX C XUMHEH.
Pa3nen 7. KayecTBeHHBIE peaKkiu 00HAPYKeHUSI HEOPTAaHUYECKHX U 4/4
OpraHUYecKHX BellecTB
Tema 7.1 | Conep:xanue 2
Oo0napy:keHue CamocrositeibHast  pabdora:  KadecTBeHHbIE
HEOPraHuYecKUuX XAMUYECKHE  peaklMd, XapakTepHble  UIs
KATHOHOB U AaHUOHOB | 0OHAPYKCHUS HEOPraHUIeCKUX BEIIECTB
(xaTtroHOB U aHMOHOB). COCTaBIIeHHE ypaBHEHHIA OK 01. OK 02
peakuuii oOHapyxeHus: kaTroHoB [-VI rpynm u 2 ’
AHUOHOB, B T.4. B MOJIEKYJSIDHOW YW HMOHHOH
(hopmax. Peakmu oOHapy)eHHsSI HEOPTaHUIECKUAX
BEUIECTB B pPEATbHBIX OOBEKTaX OKpPYKAIoIIeH
cpenpl.
Tema 7.2 | Conep:xxanue 2
Oo0napy:keHue CamocrositeibHast  pabdora:  KadecTBeHHBIE
OpPraHuYecKHX XUMHUYECKAE  PEaKIWH,  XapaKkTepHble s
BEIIECTB OTAEJbHBIX | OOHAPY)KEHUS OTJIENBHBIX KIaCCOB OPTaHMUYECKHIX
KJIACCOB ¢ | coenuHeHWH: (EHONOB, aibAETHIOB, KpaxMaina, OK 01. OK 02
HCNOJIb30BaHUEM YKCYCHOM  KHCJIOTHI, aMHUHOKHCIOT U p. 2 ’
Ka4eCTBEHHBIX JHenatypatusi OeKOB MPU HAarpEeBaHUM, [[BETHHIC
peaxumii peakun  OenkoB. CocTaBlieHHE KaueCTBEHHBIX
peakuuit oOHapyXeHHUs OpPraHMYEeCKUX
COEIMHEHHI OTJIENIbHBIX KJIACCOB.
Paznen 8. Xumusi B ObITY M NpPOU3BOACTBEHHON 1eATEILHOCTH 2
ye0BeKa
Tema 8.1 Xummsa B | Copepxxanne 2
ObITY U | 18. Dkojornueckas 0€30MMaCHOCTH ITOCIICICTBHIMA
NPOM3BOACTBEHHOM OBITOBOH W TIPOM3BOJCTBEHHOW JIEATEIHHOCTH
AesITeTbHOCTH YeJloBeKa, CBA3aHHAs C IMepepadOTKOHW BEILECTB;
YyeJi0BeKa MONUCK M aHajJu3 XMMHYECKOW HH(POpMaluu Hu3
pa3IMYHBIX HMCTOYHUKOB (Hay4Has © Yy4eOHO-
Hay4yHass  JIUTEparypa, CpeICTBa  MAacCOBOM OK 01. OK
uHpopmanun, cetb VHTepHeT U npyrue). Kercs 02 OK’ 04
(c yuetom  Oymymedt  mpodecCHOHAIBLHOM 2 (’)K 07 ’
NEATeIbHOCTH) Ha aHaau3 uH(OpMAalMUd O
MPOU3BOJCTBEHHONH  JEATETILHOCTH  4YEJIOBEKa,
CBSI3aHHOM ¢ TmepepadOTKOW W TOIXy4YeHHEM
BEHIECTB, a TaKkke C  JKOJOTHYECKOH
Oe3omacHoCThIO. 3ammTa Keiica: IlpencraBmenue
pe3yIbTaTOB pEIleHHs] KeHcOoB (BBICTYIUIEHHE C
TIpe3eHTaNNeH)
Pa3znen 9.1. UcciienoBaHue M XUMHYeCKHii aHAJIH3 00beKTOB OHOC(hepbI 30/6
Tema 9.1.1 OcHoBBI | Conep:xanue 6 OK 01
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19. MpaxkTtuueckoe 3anarue 10: BrimonHenwe
THUTIOBBIX PAcueTOB MO TEMAaTHKE SKCIEPUMEHTA
(BBIXOA TPOAYKTa pEaKLUUH, Macca HaBECKH,
00bEM paCTBOPHUTEIS).

CamocrosiTeibHasi  padora: O6paboTka
JAHHBIX, aHAIM3 W OLEHKA WX JIOCTOBEPHOCTH
(BBIUMCIICHUE CpeIHero 3HAYCHUSI
AKCIIEPUMEHTAIBHBIX JIAHHBIX, IOTPEITHOCTH).

CamocrosiTeibHast padora:  Ilpencrasienue
pe3yJIbTaTOB 3KCIIEPHMEHTA B Pa3NUYHON (opme
(Tabnuia, rpaduk, OTYET, TOKJIAJ, MPE3CHTAIINS).

Conep:xanue

20. Knaccudukanuss npo® BOAbI 1O BUAY U
Ha3HAUYCHMIO, UCXOJSl U3 €€ XMMUYECKOr0 COCTaBa.
OpranonenTuyeckue cBolicTBa (3amax,
MPO3pPayHOCTh, LBETHOCTh, MYTHOCTb) BOJBI.
KucnotHocts u menounocts Bonbl. pH cpensl u
MeTOABl ee omnpeaencHus. JKeCcTKOCTh BOIBI U
MeToAbl ee ompeneneHus. CymHOCTh MeToza
TUTpOBaHuUs. BUIbI )KeCTKOCTH BOABI (BpEeMEHHAs
U mocTtostHHas1). JKecTKOCTh BOABI KaK MPHUYMHA
BBIIAECHUS 0CaJIKOB WA 00pa3oBaHuUsI
COJICOTJIOXKCHUH, MMEIOIIUX MECTO B OBITY M Ha
npousBoacTBe. (CocTaB coyei, BBI3BIBAIOIINX
KECTKOCTh  BOJABL. XHWMHUYECKHE  IPOIECCHI,
YCTPaHSIONINE KECTKOCTh BOJNBL. Y PaBHEHHS
XUMUYECKUX peaxuui, WIUTIOCTPUPYIOLINX
MPOLIECCHI, MPOUCXOAAIINE TMPU YCTPAaHEHUH
KECTKOCTU. YCTpaHeHHE BPEMEHHOH >KECTKOCTH
OBITOBBIMH M XHMHYECKUMH  CIIOCOOaMH.
CriocoOBbl ycTpaHeHHs] HOCTOSIHHOM KECTKOCTH.

OK 01, OK
02, OK 07

CamocrosiTenbHas pabora: Crioco0bl
BBIp@)KCHHsI KOHIIGHTPAIIMKA PAacTBOPOB: MacCOBas
JOJIsl PAacTBOPEHHOTO BEIIECTBa, MOJSIpHAs W
MOJISITIbHAS. KOHLIEHTpaluu. TUTp pacTBopa.

21. Tlpaktuyeckoe 3ansatue 11: Pemenue
MPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX
3aJaHui Ha pacuer KOHILIEHTpauit
3arPSI3HSIIONINX BEIIECTB M HMX CpPaBHEHHE C
MpPEACIbHO  JOMYCTUMBIMH  KOHIICHTPAITUSIMHU

(11K).

JIabopaTOpHOIt
NPaKTHUKH B
npogeccuoHaIbHBI X
Jaboparopusx

Tema 9.1.2
XuMu4YecKHil aHAJIN3
npood BOAbI

Tema 9.1.3
XuMHYeCKui

KOHTPOJIb Ka4decTBa
NPOAYKTOB MUTAHUSA

Conep:xanue
22. KauecTBeHHBIH XUMHUYECKUH COCTaB
MPOJYKTOB [MUTAHUS. Bermectna,

¢danscupuuupyromuye OPOAYKTbl NHUTAHHUA, U
BEIIECTBA, 3arps3HSIOMINAE MPOAYKTHI IMHTAHUS.
Onpenenenne  3arpsA3HAIONIMX  XUMHYECKUX
BEUIECTB B IPOAYKTaX IHTAHUs, ONpPEICICHUE
BEILIECTB, HE 3asBJIICHHBIX B COCTaBE IPOAYKTOB
MTUTaHUsL.

CamocrosiTenbHass padora: Opranudyeckue u
HEOPTaHMYECKUE BEIIECTBA, BXOMAIINE B COCTAaB
MIPOIYKTOB MUTaHusA. OmpenesieHne cocTapa OIIro1
Ha COJIepKaHWE MaKpO W MHUKPODIIIEMEHTOB.
W3ydeHune npeiioKeHHBIX TPEIoIaBaTeNIeM O]

OK 01, OK
02, OK 07
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Ha MpeaMeT XMMHUYECKOTO COCTaBa, OMPEICICHUE
JOJIEH  OT CYTOYHOM HOPMBI Makpo U
MHUKPO3JIEMEHTOB B YKa3aHHOM OJIFOJIC.

CamocTrosiTenbHasi padoTa: Pemenue npakTuko-
OPHECHTHUPOBAHHBIX  3aAad IO  KyJIWHapHOU
TEMaTHKE Pa3IMYHbIX THIIOB.

Tema

9.14

XyMHYeCKH aHAJTH3

npoo

MMO4YBbI

Conep:xanue

CamocrositesibHasi  padora: Krnaccudpukauus
[OYB IO BHIY W HAa3HAYCHUIO, HCXOAS U3
XUMHYECKOTO cocTaBa. WmeHTHhUKamus mpoOb!
MIOYBBHI [0 €€ XMMHYECKOMY COCTaBy, OIMCaHHE
BO3MOXHOCTEH ee mpUMeHeHHs. TpeOoBaHUS K
KayecTBy IIOYBBI  PA3JMYHOIO  HA3HAYEHUS.
Onwucanre 0COOEHHOCTEH MCIONB30BaHMS MOYB B
3aBUCUMOCTH OT THIIOB, CHOCO6I>I YIy4lIICHUA
KayecTBa IOYB B 3aBHCUMOCTH OT Ha3HAYEHHUSI.
Obnactu HCTIOJIB30BaHUs OpPTraHUYECKUX
yIoOpEeHUl B 3aBHCHMOCTH OT KAadeCTBEHHOI'O
coctaBa. OnucaHue OpraHWYecKUX yIoOpeHUi u
WX IPUMEHEHHE B 3aBHCHUMOCTH OT COCTaBa
TIOYBBI U €€ Pa3HOBUAHOCTH.

CamocrosiTenbHas padora: Ob6nactu
Ha3HaueHWs (NMPUMEHEHUs) TOYBBI, HCXOAS W3
KaueCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa.
AHanu3 HOPMAaTUBHOM JOKyMeHTauuud. Poib
HEOPraHMYECKUX BEIIECTB B KayecTBe
MUHEPATBHBIX YIOOPEHUH, YIyUYIINTENeH MOYBHI.
CoctaB  MHHEpaJbHBIX  YOOOpPeHHMH U  UX
MIPUMCHCHHE B 3aBUCUMOCTH OT COCTaBa IOYBLI U
€€  pa3sHOBUIHOCTHA. B3amMmocBsi3b  cocTaBa
yaoOpeHuil W WX BIUSHUA HA BETETATHBHBIE
CBOWCTBA W IJIOJJOHOIICHUE PACTEHHIA.

CamocrosiTenbHas pabora: Cocras
MUHEpaAbHBIX YA0OPEHUH W HMX TPUMEHEHHE B
3aBUCHMOCTH OT COCTaBa IIOYBBI U €€
Pa3HOBUIHOCTH. B3anmMocBsi3b cocTaBa
yIOOpeHU ¥ WX BIWSHAS Ha BETETaTHBHBIC
CBOWCTBA U TIOJIOHOIICHHE PACTEHUIA.

OK 01, OK
02, OK 07

Tema 9.1.3

HccaenoBanue
00beKTOB OHochephl

Conepxanue

CamocrosiTe1bHas pabora: YuebHo-
UCCJICJIOBATEIbCKUI ~ MPOEKT B 001acTH
uccnefoBanusl 00beKTOB Onocdepsl. O630p TeM
y4eOHO-HCCIIeIOBATEIbCKUAX POEKTOB. AJIFOPUTM
BBITIOJIHEHHsT TIpoekTa. OnpejeneHue mpodIeMbl
uccienoBaHus. MeToapl TOHMCKa, aHalu3a M
00paboTKu HHGOPMAIIUK O MIPOEKTE B PA3IMYHBIX
HCTOYHHUKAX.

23. IpakTuyeckoe 3anaTue 12: OOGocHOBaHME
aKTyaJIbHOCTH BBIOpaHHOH TeMbl. BrissBneHUe
mpoOIeMBl  McCienoBaHusA. BbeiOOp 0OBEKTOB U
METOAOB HccaenoBanus. IlocTtaHoBka nened u
3amady  uccienoBanus. OnpesereHue MpoIyKTa
WCCIIETOBAHMS. Onpenenenue  3TamoB U
COCTaBJICHHE TUIaHA UCCIICTOBAHUSI.

OK 01, OK
02, OK 04,
OK 07
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Pa3nen 9.2 UcciienoBanne 1 XUMHUYECKHI aHAJIN3 00LEKTOB

TexHochepbl

20/2

Tema 9.2.1 OcHOBBI
J1abopaTopHOit
MPaKTHKH B
npogdeccuoHATbHBIX
Jaboparopusx

Coaep:xxanue

CamocTrosiTeqbHast padora: Beinonuenue
TUTIOBBIX PacueToOB MO TEMaTHKE SKCIEpUMEHTa
(BBIXO TPOAYKTAa pEaKIHWH, Macca HaBECKH,
o0beM pactBoputeis). OOpaboTka aHHBIX,
aHaJIM3 U OLIEHKA MX JIOCTOBEPHOCTH (BBIUUCIICHHE
CpexHero 3HAYCHHUS 9KCIIEPUMEHTAIBHBIX
JAHHBIX, TTOTPEIITHOCTH ).

CamocrtositenbHasi padora: [IpencraBneHue B
pa3nu4yHOil (opMe pe3yabTaTOB SKCHEPUMEHTa
(Tabmuria, rpaduk, OTIET, JOKIIAN, IPE3CHTAIIHS)

OK 01

Tema 9.2.2
XuMHYECKHH aHaJIN3
TEeXHUYECKHH BOIbI

Conep:kanue

24. CnocoObl  BBIpaKEHUS
pacTBOpoB:  MaccoBas  JOJI
BEIIECTBA, MOJISIpHast u MOJISUTbHAS
KOHIEeHTparuu. Tutp pactBopa. Pemenue
MIPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX
3a1aHUI Ha pacuer KOHLIEHTpaluil
3arps3HAIOIIMX BELIECTB U HX CpaBHEHHE C
MpeleiabHO  JOMYyCTUMBIMM  KOHLIEHTPALUAMU

(TLIK).

KOHIICHTpaIiH
pacTBOPEHHOTO

OK 01, OK
02, OK 07

Tema 9.2.3
XuMHYECKHH aHaAJIN3
BO3/1yXa

Conep:xanue

CamocTtosiTenbHas padoTta: XUMUYECKUI
coctaB aTMOc(epHOTo BO3/IyXa, BO3AyXa paboueit
30HBI. BpeaHrbie BellecTBa U NPUMECH B BO3IyXE
JKUJIBIX TIOMEIICHUH, B BO3Iyxe palOoueill 30HBI.
HopmartuBHbie JIOKYMEHTBI. ITocnencrBus
BO3JICHCTBUSA BEICOKOH KOHIIEHTpaluu
VIJIEKUCIIOTO ra3a Ha OpraHu3M 4ejlOBeKa.
Meponpusarus 110 CHIDKCHHUIO YPOBHSA
3arpsi3HEHHOCTH BO3JyXa UCCIEyeMOM KOMHATBI.

CamocrositenbHast  pabora:  ['mrueHnyeckas
OIIEHKa CTETEeHHU 3arpsA3HEHUs BO3yXa MOMEIICHHS
Ha OCHOBEC COITOCTaBJICHUA KOHICHTpaluy
JUOKCHJa  yIiepoja C  COOTBETCTBYIOIIUM
TUTUCHUYCCKUM HOPMATHUBOM. Pemenne IIPAKTHUKO
OpPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HY
pacyeT KOJMYECTBAa BELIECTBA, KOHIEHTPALUK
BpEeOHBIX NpuMeceld B aTMOC(EpPHOM BO3AYXE X
BO3/1yX€ MTOMEILCHU.

OK 01, OK
02, OK 07

Tema 9.2.4
XuMHu4YecKHii aHAIN3
npod  MaTepuaios
CTPOUTETbHOPECTAB
PAUUOHHOI
JEeATEeJIbHOCTH "
au3aiiHa

Conep:xanue

25. Knaccudukamus MaTepranoB, UCIIOJIB3YEMbIX
B CTPOMTENBHO-PECTABPALMOHHON AESITETBHOCTH
[0 COCTaBy, HMX Ha3HA4YE€HHWE K TPHUMEHEHHE.
XUMHUYECKUI aHalIW3 MaTepHajoB CTPOUTEIBHO-
pECTaBpallMOHHOM JEATENbHOCTH M AW3aiiHa.
XUMHUYECKU COCTaB TUTMEHTOB, KpacUTEJeH,
BSDKYIIINX CMeceH, OCOOCHHOCTH WX CBOWCTB W
MIPUMEHEHUS B npodeccuoHanbHON
nesTenbHOCTH. BemecTBa, uWCmonb3yemble B
KauecTBE MUTMEHTOB U CBS3YIOIIUX MaTEepHAIIOB.

I/ICTOpI/IquKaﬂ CITpaBKa. COBpCMeHHLIG

OK 01, OK
02, OK 07
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MaTcpHraJibl.

CamocrosiTeibHasi padora: KauecTBEHHBIM U
KOJIMYECTBEHHBI COCTaB Mpo0  MaTrephalioB
CTPOUTEIHLHO-PECTABPAIIMOHHON ACITCILHOCTH M
I3aifHa. Kiaccudukarms KpacokK o
YKPBIBUCTOCTH, TIPO3PAYHOCTH B 3aBUCHMOCTH OT
WCIIONIb3YEMBIX ~ MHUICMEHTOB M CBSI3YIOIIUX
BemecTB. OmnpezaeneHne cocTaBa Kpacok Ha
coJiep)KaHNe MUKPO U MaKpOdJIeMeHTOB. Pemenue
MIPAKTHKO-OPHUEHTHPOBAHHBIX 3a/laHui 1o
XUMHUYECKOMY  aHalu3y Mnpod  MaTepualioB
CTPOUTENHFHOPECTABPAIIIOHHON AESITeThHOCTH |
JU3aiiHa.

CamocrosiTenbHasi padoTa: Pemenue npakTuko-
OPHUCHTUPOBAHHBIX 3aI[aHPII>i o XUMHYECKOMY
aHAIN3Y mpo0 MaTepraioB
CTPOUTENLHOPECTABPALIMOHHON JESTENbHOCTH H
JM3aiHa.

Tema
HccaenoBanue
00bEKTOB
TexXHoCpepbl

9.2.5.

Conep:xanue

CamocrosiTenbHAsA pabora: YyebHo-
UCCJICJIOBATENLCKUI ~ MPOGKT B 00NacTu
uccieoBanus 00beKToB TexHocdepsl. O630p TeM
y4eOHOMCCIIeIOBATENILCKUX MPOEKTOB. AJTOPUTM
BBITIOJIHEHHST TpoekTa. OmpexeneHue MpoOIeMbl
uccienoBanus. MeToapl TOKMCKa, aHalu3a M
00paboTKH MHGOPMAITUK O TIPOSKTE B PA3IUIHBIX
MCTOYHHKAX.

OK 01, OK
02, OK 04,
OK 07

26. Ilpaktuuyeckue 3ansiTuss 13: OGocHOBaHME
aKTyaJJbHOCTH BBIOpaHHON TeMmbl. BrisgBneHue
mpoOyieMbl  uccliefioBaHus. BriOOp 00BEKTOB U
MeTO#OB uccienoBanus. lloctanoBka wneneld u
3ajau  uccienosanus. OmnpeneneHue IPOAyKTa
UCCIIEI0BAHUS. Omnpenenenue  sTanoB U
COCTaBJICHHE IIJIAaHA UCCIICIOBAHUSL.

IIpomMe:kyTOUHAs aTTecTalus

16

Bcero:

144
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3. YCJIOBHUA PEAJIMBALIIMU JUCHUTIJIMHBI

3.1. Jna peanu3auuyd HOpOrpaMMbl JUCHMIUIMHBI JIOJDKHBI OBITH IPESYCMOTPEHBI
CJIeAYIOLIME CelUalbHbIe TOMELICHUS:

Kabuner, ocHamieHHblii B cOOTBETCTBUU ¢ M. 6.1.2.1 oOpa3oBarenbHOI mporpaMMel 1O
cnenuanbHocT 36.02.01 Berepunapus.

3.2. UnpopMmannoHHOe obecniedeHne peajn3alui NPorpaMMbl

Jis peanmu3anuu MPOrpaMMbl OMONMHOTEYHBINH (QOHI 00pa3oBaTENbHON OpraHU3alud
YKOMIUIEKTOBAH MEYaTHBIMU H/WIIM 3JEKTPOHHBIMU O00pa30BaTEeIbHBIMU M WH(OPMALOHHBIMU
pecypcamu, Uit odecredeHusi 00pa30BaTeIbHOTO MPoIecca.

3.2.1. OcHoBHEIE TEYaTHLIEC U3JAHUSA
[TeyaTHbIX W3JAaHUI HET

3.2.2. OcHOBHbIE 3JIEKTPOHHBIE U3IAHUS

1. Usanos, B. I'. OcuoBsl xumun: Yueouuk / B.T. UBanos, O.H. I'eBa. - Mocksa: KYPC:
NHOPA-M, 2019. - 556 c. - ISBN 978-5-905554-40-7. - Tekcr : snektponHbii. - URL:
https://znanium.com/catalog/product/1022478 . — Pexxum gocTyria: 1mo MOIMKHCKeE.

2. KapuoBa, A. A. Opraanyeckast XuMus IS IIKOJIBHUKOB : yuebHoe mocodue / A. A. Kapiosa,
A. H. JleBkuH. - 2-¢ u3z. - Cankr-IletepOypr : U3n-Bo C.-Iletep6. yH-Ta, 2021. - 382 c. - ISBN
978-5-288-06109-7. - Tekcr : AJIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1840354. — Pesxum 10CTyMa: O MOAIUCKE.

3.2.3. JlonoJiHuTeIbHbI€ HCTOYHUKH
1. Ipecc, . A. OcHoBbI 00mIei xumuu : yaebnoe mocodue / M. A. Ilpecc. — 2-e u3., nmepepad.
— Cankr-Ilerepoypr : Jlawmp, 2022. — 496 c. — ISBN 978-5-8114-1203-7. — TexkcrT :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/210965. — Pexum mocTymna: st aBTOPHU3. MOJIb30BATEIIEH.
2. ®unumonoBa, H. A. Opranuueckass XuMus : 1a00paTOPHBIN MPAKTUKYM JUISI O0y4YarOLTUXCS
CIIO nmo nampasnenuto «Berepunapus» / H. A. ®uwimumonosa. - Bonrorpaxg : ®I'bOY BO
Boarorpanckuit  I'AY, 2019. - 76 «c¢. - Tekcr : osnekrtponnsid. - URL:
https://znanium.com/catalog/product/1289036. — Pexxum gocTyma: mo moImucKe.
3. Xumus : snukionenus / pen. W. JI. Kaynsam. - Mocksa : CoBerckas sanukioneaus, 2003. -
972 c. - ISBN: 5-85270-253-6. - TekcT: HEMOCPEICTBEHHBIH.

4. Xumus u xu3Hb XXI Bek. — MockBa : Haykallpecc, 1965. — . — BoixoguT exemecsyHo. —
ISSN 0130-5972. — Tekcr : AJIEKTPOHHBIN. — URL:
https://dlib.eastview.com/browse/publication/156546/udb/12.

5. CoBpemennsbie podeccroHanbabie 0a3bl naHHbx (MOC OMI'AY-Moodle).

6. DnekTpoHHO-OMOIHOTEeYHas cucTeMa «Znanium.comy http://znanium.com/

7. DnekTpoHHO-OMONIHMOTEeYHAas cucTeMa u3atenbeTBa «Jlanb» https://e.lanbook.com/

8. DnekTponHO-0ubNMMOTEUHAsA cucTeMa «KoHCynbTaHT cTyneHTay http://www.studentlibrary.ru
9. CnpaBounas npaBosas cucrema Koncynbsrant Ilmtoc http://www.consultant.ru/

10. VYHuBepcanpHas baza JlanHbIX NBUC https://etvis.ru/
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4. KOHTPOJ1b N OLUEHKA PE3YJ/IbTATOB OCBOEHUA ANCLUUMJINHDI

Pe3ysabTarsl 00yyeHus

Kpurepuu ouenkn

MeToabl OLIEHKH

JAucnunianHapHbie

- BIIAQJETh CHCTEMOWH XHMMHUYECKHUX 3HaHUH, KoTopas
BKJTFOYAET: OCHOBOTIOJIATAIONINE MOHATHS (XUMHUYIECKAN
3JIEMEHT, aTOM, JJICKTPOHHAsi 000JI0uKa aTroma, s-, p-, d-
JJIEKTPOHHBIE OpOHWTanM aToOMOB, HOH, MOJIEKyJa,
BaJICHTHOCTh,  DJIEKTPOOTPHUIATEIHLHOCTh,  CTETEHb
OKHCIIEHUS, XUMHYECKas CBsI3b, MOJIb, MOJISIPHASI Macca,
MOJISIPHBIN 00BeM, YTIEPOAHBII CKeJIeT,
(yHKIMOHANBHAS ~ TpyNOma,  pagukail,  H30MepHs,
M30MEpHI, TOMOJIOTUIECKHHA pan, TOMOJIOTH,
yII€BOJOPOJBI,  KHCIOPOJA- M a30TCoJeprKaliue
coeAWHEHHs, OWOJOrMYeCKH AaKTHBHBIE  BEIECTBA
(yrmeBompl, KHUpBI, O€NlKH), MOHOMEp, IMOJIUMeEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMs, KpHUCTa/LIM4ecKas  pelieTka,  THUIbI
XUMHYECKAX peaxiuit (oxucTUTENHHO-
BOCCTAaHOBUTENFHBIC, 3K30- MW  DHAOTEPMUYECKUE,
peaknud HMOHHOTO OOMEHa), PacTBOpP, JIIEKTPOJUTEHI,
HEDIIEKTPOIUTHI,  DJEKTPOIUTHIECKAS  TUCCOIUAIIHS,
OKHUCIIUTENb, BOCCTAHOBUTENh, CKOPOCTh XHMHUYECKON
peakiuy, XUMHUECKOe paBHOBECHE), TEOPUH U 3aKOHBI
(Teopuss ~ XMMHYECKOTO  CTPOEHHS  OpPraHWYEeCKHX
Bewects A.M. bytnepoBa, Teopusi 31€KTPOTUTHUECKON
JICCOITUAITNH, NEPUOIUYECKUI 3aK0H JIL.A.
Menpeneesa, 3aKOH COXpaHEeHUs Macchl),
3aKOHOMEpPHOCTH, CHUMBOJHMYECKANA  S3BIK  XUMHH,
(hakTOoIOTHYECKNE CBEJEHHs O CBOWCTBaX, COCTaBe,
MOJly4YeHUH U 0€30MaCHOM HCIIONb30BAHUN Ba)KHEHIITHX
HEOPTaHWYECKUX M OPTaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATENbHOCTH 4YellOBeKa; - yMETh
BBISIBIIATh  XapaKTEpHbIE TMPU3HAKK W B3aUMOCBS3b
V3YYEHHBIX TOHATHW, TPHUMEHSTh COOTBETCTBYIOIIHE
MOHATHA TPU ONHCAHWM CTPOCHHS M  CBOWCTB
HEOPTaHWYECKUX W OpPraHMYECKHUX BEIIECTB M UX
MIPEBPAIICHUIA;, BBISBIATh B3aMMOCBI3b XHUMHYECKHUX
3HAHUM C TOHATUSIMU M MPEACTABICHUSIMH JPYTHX
€CTECTBEHHOHAYYHBIX MIPEAMETOB; - YMETh
WCTIONIb30BaTh HAUMEHOBAHUS XMMHUYECKUX COCTUHEHNN
MEKYHAPOJHOI'O COK03a TEOPETUUECKON U MPUKIIAHON
XVMHH Y TPUBHAJIbHBIC Ha3BaHUS BaKHEUIIMX BEIIECTB
(aTMNIEH, aneTWIeH, IIMIEpUH, (eHon, GopMaabaeri,
YKCyCHasl KUCJIOTa, TIUIMH, YTapHBIH ra3, YTrIeKUCIbIA
ra3, aMMUaK, raiieHas H3BECTb, HEramieHas H3BeCTb,
MUThEBas CoOJa M JPYTHX), COCTaBIATH (HOPMYJIBI
HEOPTaHWYECKUX W OPTaHMYECKUX BEIIECTB, YPABHEHHUS
XUMHYECKUX  PEaKIMid, OOBSICHATh HX  CMBEICI;
MOATBEPKIATh XApaKTEpHbIE XHMHUYECKHE CBOWMCTBA
BEIIECTB COOTBETCTBYIOUIMMH  JKCIIEPUMEHTaMH U
3alUCAMHM yYPaBHEHUM XMMHWYECKMX pEaKIul; - YMETh
YCTaHaBIIUBATh MPUHAATIEKHOCTD M3Y4YCHHBIX
HEOPraHWYEeCKUX W  OpPraHMYeCKHX  BELIECTB K
OTIpEIETICHHBIM KJIacCaM W TpyNIaM COEIWHEHHH,
XapaKTEepHU30BaTh MX COCTaB M BaKHEHIME CBOWCTBA;

Onenka  «OTJHYHO». 3a
IyOOKOe u MTOJTHO®
OBJIa/ICHUE coJiepKaHUEM
yuyeOHOro  marepuaia, B
KOTOpOM oOyuarouuiics
OpUEHTHpYeTCH,

MOHSTUNHBIM anmnaparom,
AKILIEHTOJIOTUYECKUM u
ophosnruecKkuM

MUHUMYMaMH{, 3a yMEHHE
HaXOIUTh M UCIOJIB30BaTh
uHdopMaIuto.

Ouenka «xopomo». Ecmu
00y4aroIuics OTHO OCBOMII
yuyeOHbI MaTepuall, BIAJEeT

HOHSATHIHHBIM arrmaparom,
AKIIEHTOJIOTUYECKUM "
opdosnrueckum
MUHUMYMaMH,
OPUCHTUPYETCS B H3yYCHHOM
Mmarepuaie, IPaMOTHO

u3NaraeT OTBET, HO B €ro
dbopme HMEIOTCS OTIETbHBIE
HETOYHOCTH.

OreHka
«Y/10BJICTBOPHTEJIbHO.
Ecnu oOyuaromuiics
OoOHapy>KMBaeT 3HAHUSA U
MOHWMAaHWE  TIOJIOKEHHOTO
y4eOHOTO0 Mmarepuana,
MOHSITUHHOTO anmapara,
aKI[EHTOJIOTUYECKOT O U
opdosmnuyeckoro

MHUHMMYMOB, HO H3JIaraeT Ux
HEIIOJIHO,
HEIIOCJIEI0BaTEIILHO,
JOMYCKaeT HETOYHOCTH B
ONpEACTICHUN TOHATHI, HE
yMeer JIOKa3aTeIbHO
000CHOBATh CBOM CYKJICHUSI.

Ouenka
«HEeY/10BJIETBOPHUTETbHO.
Ecnmu  obyuaromuiics umeeT
pa3po3HEHHBIE,
OccCHUCTEMHBIC 3HAHHS, HE
YMEET BBIACIATh TJIaBHOE M
BTOPOCTETIEHHOE, JIOIyCKAEeT
OmMUOKKM B  OMPEICICHUH
MOHSITHUH, HCKaXXaeT 1504

—  YCTHBIE u
IIUCbMEHHBIE
OMPOCHI Ha
TEOPETUYECKUX U
MIPAKTUYECKHUX
3aHATHUSAX;

—  I[PaKTHYECKHUe
3aHATUS;

—  B3aUMHBII
KOHTPOJIb npu
paboTre B mapax H
MaJIbIMH TPYIIITaMH;
—  CaMOKOHTpOJIb
TEOPETHYECKUX
3aHATUN U POBEpPKA
CaMOCTOATENIbHON
BHEAYJUTOPHOMN
paboTHI;

—  HaOmroaeHue,
MHTEpIpeTaus
pe3yJIbTaTOB u
DKCIIEPTHAsA OLIEHKA
JesITeIbHOCTH
oOydaromuxcst  Ha
MPaKTUYECKUX "
TEOPETUYECKUX
3aHATUSAX;

- 10 3aBEpUICHUIO
Kypca IpPOBOAMTCS
JK3aMeH B paMKax
IIPOMEKYTOUHON
aTTecTaluu
CTYZCHTOB
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OIpeACIATh BUABI XUMHUUYCCKUX CBsI3cH (KOBaJ'IeHTHa}I,

HOHHAS, MeTaJTnIecKas, BOJOPOTHAS ), THIIBI
KPUCTAJUTMUECKUX peuieTox BEIIIECTB;
KJIACCU(UITUPOBATH XHMHUYCSCKHUE peakuuy; -

chopMHUpOBaTh NPENCTABICHUA: O MAaTEepPUAIBHOM
€IMHCTBE MHpa, 3aKOHOMEPHOCTSIX M IO3HABAeMOCTU
SIBIIGHUI TIPUPOJBI; O MECT€ M 3HAYEHHH XUMHUH B
CHCTEMe ECTECTBEHHBIX HAyK M €€ POJlH B oOecreueHUn
YCTOMUYMBOIO pa3BUTHUA 4YEJIOBEYECTBA: B PEIICHUH
npobJeM PKOJIOTMYECKOM, SHEPreTHYECKON U MUIIEBOM
0e301acHOCTH, B Pa3BUTUU MEIHUILIMHBI, CO3AaHUHN HOBBIX
MaTEepHajoOB, HOBBIX  HCTOYHMKOB  JHEPIrUH, B
o0ecredeHu PaluoOHAIBHOTO MIPUPOAOIOIb30BaHUS, B
(OpMHPOBaHUH MHPOBO33PEHUS W O0OIIel KyIbTyphI
YeJIOBEeKa, a TaKXKe DJKOJOTHYECKH OOOCHOBaHHOTO
OTHOLICHHUS K CBOEMY 30POBBIO U IPUPOIHOHU cpere; -
BJIQJICTh CUCTEMOM XHMMHUYECKHX 3HAaHHMM, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroye MIOHATHSA
(TOTIOTHUTENHHO K CHCTEME TIOHATHI 0a30BOTO YPOBHS)
- M30TOIBI, OCHOBHOE W BO30YXIEHHOE COCTOSHHE
aToma, TUOpUIN3aLUS ATOMHBIX opOuTanei,
xummdeckas cBsi3b (" " u ", KpaTHBIE CBSI3M), MOJISIPHAS
KOHLIGHTpALMsl, CTPYKTypHas (opMmyna, H30MEpHs
(cTpykTypHasi, reomeTpuuecKas (IMC-TpaHC-u30MepHsl),
TUIBl XMMHYECKUX PEaKUuil (roMO- M TeTepOrcHHBIE,
oOpatuMble ¥ HEOOpaTWMBIE), PAacTBOPHI (MCTHHHBIE,
JUCTIEpCHBIE CHCTEMBI), KPHUCTAJUIOTHUIPATHI, CTENEHb
JMCCONMAIMH, DJEKTPOIH3, KPEKHHT, pPU(OPMHUHT);
TEOpHUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33pEHUYECKHE 3HAHHS, JIeXallue B OCHOBE
MMOHMMAaHUS MPUYUHHOCTH M CHCTEMHOCTH XHUMHMYECKHX
SBJICHUH, COBPEMEHHBIC MPEICTABICHUS O CTPOCHHUH

BEILECTBA Ha aTOMHOM, MOJIEKYJIIPHOM u
HaIMOJIEKYJISIDHOM  YPOBHSX;  IPEACTABICHHA O
MEXaHU3Max XUMHUYECKUX peaKkLui,
TEPMOJAVHAMUYECKUX u KMHETHYECKHUX

3aKOHOMEPHOCTAX HX IPOTCKAHUA, O XHUMHYCCKOM
paBHOBECHH, OUCIICPCHBIX CHUCTEMAX, q)aKTOJIOFI/I‘IeCKI/Ie
CBEIICHHS O CBOWCTBaX, COCTaBe, TOJIYYCHHH U
0e30nmacHOM UCTIOJIh30BAHUU BaKHEHIIINX
HCOPraHMYCCKUX W OPraHUYCCKUX BECIUICCTB B 6BITy u
MPAKTUYECKON  JIEATENbHOCTH  4YeJIOBEKa;  OOIIMX
HayYHBIX MPHUHIUIAX XUMHYECKOTO IMPOU3BOACTBA (HA
IIpUMEPE MPOU3BOJACTBA CEPHOM KHCIOTBI, aMMUAKa,
MeTaHoJa, repepaboTku HePTH); - YMETh MPOBOIUTH
pacdeTsl MO XUMHUYECKHM (OpMyliaM W ypaBHEHHSIM
XAMHYECKAX PEaKIMi C HMCIOJIb30BaHUEM (DHU3NYECKUX
BEITWYUH (Macchl, 00beMa Ta30B, KOJIUIECTBA BEIIECTRA),
XapaKTepU3YIOIUX  BEIIECTBA C  KOJWYECTBEHHON
CTOPOHBI: pacyeThl MO0 HAXOXKICHUI0 XUMHUYECKOU
dbopmynel  BemecTBa; pacdyeThl Macchl  (0ObeMa,
KOJIMYECTBA BEIECTBA) MPOJYKTAa PEAKIINH, €CIIA OJTHO
Y3 HUCXOJHBIX BEIIECTB JAHO B BHUJAC pacTBOpa C
ONpPENCIICHHOM  MaccoBOM  J0Jied  pacTBOPEHHOIO
BEIIECTBA WM JaHO B M30BITKE (WMMEET NPHUMECH);
pacdeTsl MaccOBOW WM OOBEMHOW JIOJM BBIXOZAA
MPOJYKTa PEaKIUM;, PAacueThl TEIUIOBOro A(derTa

CMBICII,  OEeCmopsiIoYHO |

HEYBEPEHHO
MaTepua.

usjaaract
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peaknuid, OOBEMHBIX OTHOLICHHH Ta30B; - YMETb
BBIABISITh  XapakTEpHbIE TPU3HAKH M B3aMMOCBS3b
W3YYEHHBIX TOHATHH, TNPUMEHATh COOTBETCTBYIOIIME
MOHATHA TpPU ONMCAHWM CTPOEHHS M  CBOWCTB
HEOPraHWYECKUX M OpPraHWYECKUX BEIIECTB M HX
MIPEBPALICHAN; BBIABIATh B3aMMOCBSA3b XHMHUYECKHUX
3HaHUH C TOHATUSAMH U TPEACTABICHUAMU JPYTHX
npeaMeToB st Oojee OCO3HAaHHOTO IOHMMAaHHA H
OOBSICHEHHS CYLTHOCTH MaTepHaIbHOIO €IMHCTBA MUPA;
WCIIONIb30BaTh CHUCTEMHBIE XHMHMUYECKHUE 3HaHWUA I
OOBSICHEHHST M TMPOTHO3MPOBAaHUS SBJICHUH, WMEIOIINX
€CTECTBEHHOHAYYHYIO IIPUPOLY; - YMETh HCIIOJIB30BaTh
HaNMEHOBaHUS XUMHYECKHAX COCIUHEHNN
MEKYHAPOJHOI'O COK3a TEOPETUUYECKOU U MPUKIIATHOU
XUMHM W TpPUBHAJIbHBIE  Ha3BaHHWA  BEIIECTB,
OTHOCSIIUXCSI K M3YyYEHHBIM KJaccaM OPraHHYECKUX W
HEOPraHn4CCKUX COCHHHGHHﬁ; HCIIOJIB30BaTh
XAMUYECKYI0 CHMBOJHUKY JJIsi COCTaBICHHS (OpMyI
HEOPTaHHYECKUX BEIIECTB, MOJIEKYJISIPHBIX 51
CTPYKTYPHBIX (pa3BepHYTHIX, COKpAaIICHHBIX "
CKEJICTHBIX) hopmyn OpraHUYECKUX BEIIIECTB;
COCTaBIATh YPaBHEHUS XHMHUYECKUX pPEAKIUA U
pacKpbIBaTh 1754 CYIIHOCTB!
OKHCIHUTCIIBHOBOCCTAHOBUTCIBHBIX peaKHI/Iﬁ
MOCPEJICTBOM COCTABJICHHS IEKTPOHHOTO OajaHca 3TUX
peaknuii;  peakuuii ~ HMOHHOTO  OOMEHa  IyTeM
COCTaBJICHUA MX IIOJHBIX MW COKPAIICHHBLIX HWOHHBIX

YpaBHEHUH; peaxkuuii TUJIPOJINA3a, peaxkuui
KOMIUTIEKCOOOpa30BaHUs (Ha npumepe
TUJIPOKCOKOMILIEKCOB LIMHKA u ATIOMUHHS )

MOATBEPXKIaTh XapaKTepHbIE XWMHYECKHE CBOWMCTBA
BEIIECTB COOTBETCTBYIOUIUMH  OKCIIEPUMEHTaAMH U
3alACAMU YpPaBHEHHMN XWUMHYECKUX PEaKIUil, - yMeTb
KJaccu(UIMPOBaTh HEOPTaHUYECKHEe W OpraHUYecKHe
BEUIECTBA W XHMMHUYECKHE pPEaKIUh, CaMOCTOSTEIHHO
BEIOMpaTh OCHOBAHUS W KPUTEPUU IS Kiaccupukanuu
M3y4aeMbIX XHMHYECKUX OOBEKTOB; XapaKTepPH30BaTh
COCTaB u Ba)KHEUIIINE CBOMCTBa BEIECTB,
MIPUHAJUISKAINNX K OTPEACICHHBIM KJIaccaM | TPYTIIaM
COeAMHEHHH (TPOCThIE BEMIECTBA, OKCHUABI, THIPOKCHIH,
COJIM; YTJIEBOJIOPOJBI, MPOCTBIE AQUPHI, CIHUPTHL,
(eHONbl, anbAeruipl, KETOHbI, KapOOHOBBIE KHCIIOTHI,
CIIO)KHBIE ~ B(QUPBI, KHUPBI,  YIJIEBOIBI,  AMHHBI,
AMHHOKHCIIOTHI, O€JIKH); IPUMEHSITh 3HAHUS O COCTaBe U
CBOMCTBAxX BEIIECTB JIsI SKCIIEPUMEHTAILHON MPOBEPKU
TUIOTE3 OTHOCHUTENBHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMHYECKAX peaxuit u MPOTHO3UPOBAHUS
BO3MOXXKHOCTEH WX  OCYIIECTBIEHHS;, -  yMETb
MOATBEPKJaTh Ha KOHKPETHBIX IIPUMEpPax XapakTep
3aBHCHMOCTH pEaKIMOHHON CHOCOOHOCTH
OpPraHWYEeCKUX COENWHEHUH OT KpaTHOCTH W THMA
KoBasleHTHOW cBsi3u (" " u ""), B3aMMHOTO BIIMSHHSA
aTOMOB W TpYII aTOMOB B MOJIEKYJIaX; a TaKXke OT
O0COOCHHOCTEW pealu3alliil Pa3IUIHbIX MEXaHH3MOB
MPOTEKaHUsI peaKkluid; - yMEeTh XapaKTepH30BaTh
JJIEKTPOHHOE CTPOEHHE aToMOB (B OCHOBHOM U
BO30Y)KIICHHOM COCTOSTHMHM) M HWOHOB XHMHYECKHX
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aneMeHToB 1 - 4 mepuonos Ileproanyeckoil cuctemsl
.M. MenneneeBa W HUX BaJICHTHBIE BO3MOXKHOCTH,
ucnons3yss moustua  "s", "p", "d-snexTpoHHBIE"
opOuTamu, SHEpPreTHYecKHe ypOBHH;  OOBSACHSTH
3aKOHOMEPHOCTH H3MEHEHUS CBOMCTB XMMHYECKUX
JIEMEHTOB M 00pa3yeMblX UMM COEOUHEHHUH 110
MepuoJaM U rpymnmam;

yMeTh IUIAHUPOBaTb W  BBINOJHITH  XUMHYECKHHA
9KCHEPUMEHT (IPEeBpalleHUs] OPraHUYECKUX BEILECTB
NpU HAarpeBaHWHM, MOMyYCHUE STHICHA U HU3yUeHHE ero
CBOWCTB, KAUeCTBEHHBIC pPEaKIUW Ha aNbJCTHIIBI,
KpaxMmall, YKCyCHYIO KUCIIOTY; JeHaTypauus OEJIKOB MpH
HarpeBaHUH, LBETHBbIE pPEaKLUUH OEJIKOB; INPOBOIUTH
peaknud MOHHOTO OOMEHa, ONpeAeysITh CPeay BOIHBIX
pacTBOpOB, KAauyeCTBEHHBIE peakUuu Ha Cyibdar-,
KapOOHAaT- W XJOPUIAHWOHBI, HAa KAaTHOH aMMOHHS;
pemarh OKCIEpUMEHTANBHBIE 33Ja4d [0  TeMaM
"Metamne" u  "Hemeramnbel') B COOTBETCTBUHM C
MpaBUJIaMU TEXHUKH OE30MACHOCTH MpU OOpaIeHUH C
BEIIECTBAMH W  JIaDOpaTOPHBIM  00OpYyJOBaHUEM;
MPEACTaBISTh PE3yIbTaThl XHMUYECKOTO SKCIIEPUMEHTA
B (QopMe 3amucH ypaBHEHUH COOTBETCTBYIOILUX
peakiuii ¥ (GOPMYIHUPOBAaTh BBIBOABI HAa OCHOBE 3THX
pe3ybTaTOB; - YMETh AaHaJH3HPOBaTh XHMHUYECKYIO
nHPOPMALIMIO, TOIY4aeMyl0 M3 Pa3HBIX HCTOYHHKOB
(cpemctB MaccoBoit umH(poOpManuu, ceth MHTepHET H
JpyTHE); - BIAJeTh OCHOBHBIMH METOAAMH HAY4YHOTO
MO3HAHUS  BEIECTB W XUMHYECKUX  SIBICHUMH
(mabmonenue, HU3MEpEeHHE, 9KCHEPUMEHT,
MOJICIIMPOBAHKE); - YMETh MPOBOJUTH pacueThl IO
XAMUYECKAM (QOopMyliaM M ypaBHEHUSIM XHUMHUYECKUX
peakuMii ¢ HCMOJIb30BaHUEM (DU3NYECKUX BEJIMYUH,
XapakTepU3YIOLIMX  BELIECTBA C  KOJIMYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMallbHbIE YCIIOBHS) Ta30B,
KOJIMYeCTBa BEIIECTBA; HCIOJIB30BaTh  CHCTEMHEBIC
XMMUYECKUE 3HaHWA JUId TPUHATHS pEIIeHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTYAIUsIX, CBS3aHHBIX C
BEIIECTBAMHU U UX TPUMEHEHUEM;

- YMETh CaMOCTOSITEIBbHO IUIAHMPOBAaThb M HPOBOIMTH
XMUMUYECKUH OKCIIEPUMEHT (MOJy4YeHHE M H3Yy4eHHUE
CBOWCTB HEOPraHWYECKUX U OPraHHYECKHX BEIECTB,
KayeCTBEHHbIE PEaKLHH YIJIEBOAOPOIOB pa3IHYHBIX
KJIACCOB M KHCJIOPOJCOACPKAIIMX  OPraHUYeCKUX
BEIIECTB, PEUICHWE HKCIEPUMEHTABHBIX 33134 o
pacro3HaBaHUIO0 HEOPraHWYEeCKUX ¢  OPraHUYecKhuX
BEIIECTB) C COONIOAEGHHEM TMpaBWi 0OE30MacHOrO
oOpamieHusi ¢  BellecTBaMH W JIaOOpaTOPHBIM
obopynoBaHueM, (GoOpMyIHPOBaThH LENN HCCIICIOBAHMS,
NPENOCTaBIsATh B  pa3IMYHON  (opMe Pe3ysIbTaThl
SKCHEPUMEHTa, AaHAIM3UPOBaTh M  OLEHHBATh HUX
JIOCTOBEPHOCTH; - yMETh OCYIIECTBISTh
LeJICHANPaBICHHBIM TTOUCK XUMUYECKOW HH(OpMALUU B
Pa3NUYHBIX HCTOYHHUKaX (HayyHas W ydeOHOHaydHas
JUTEepaTypa, CpeicTBa MacCOBOM HH(pOpMAIUM, CETh
WnTepHer M Ipyrue), KpUTHHECKU aHAIM3UPOBAThH
XMMUYECKYI0 HWH(OpMaIuio, nepepadaTeiBaTh €€ U
UCIOJNb30BaTh B COOTBETCTBUM C  IOCTABJICHHOM
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y4eOHOW 3ajaueii; - BIAJNETh CHUCTEMOW 3HAHUHA O
METOAAaX HAy4YHOIO T[IO3HAHMS SBICHUH IPUPOABI,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUSIMHU
NPUMEHATh 3TH 3HAaHUSA TPU IKCIEPUMEHTAIHHOM
HCCIIEZIOBAHNH BEILECTB U AJIs1 OOBSICHEHUS XUMUYECKUX
SIBJIEHWW, MMEIOIIUX MECTO B MPUPOJE MPaKTHYECKON
NeSITEIbHOCTU Y€JI0BEKA U B TIOBCEHEBHOM JKU3HH;
yMEThb IIJIaHUPOBAThb M  BBIIOJHATH XUMHUYECKUN
9KCHEPUMEHT (IpPEeBpalleHUs] OPraHUYECKUX BEILECTB
MIpY HarpeBaHUM, MOJIY4YEHHE ITUIEHA U U3yYEHHE €ro
CBOMCTB, KAyeCTBEHHBbIE pEaKIUHM Ha albJEruisl,
KpaxMmall, YKCyCHYIO KUCIIOTY; JeHaTypauus OEJIKOB MpH
HarpeBaHUH, LBETHBbIE pPEaKLUUH OEJIKOB; INPOBOIUTH
peaknui MOHHOTO OOMEHa, OTPEACNSATh Cpely BOIHBIX
pacTBOpOB, KAauyeCTBEHHbIE pEaKUUH Ha Ccyabdar-,
KapOOHAaT- W XJOPUIAHWOHBI, HAa KAaTHOH aMMOHHS;
pemars  SKCIEepUMEHTANbHbIE 3a7laud 10  TeMaM
"Metamne" u  "Hemeramnbel') B COOTBETCTBUHM C
MpaBUJIaMU TEXHUKH OE30MACHOCTH MpU OOpaIeHUH C
BEIIECTBAMH W  JIAOOpAaTOpPHBIM  000pYyJOBaHHEM;
MIPEJICTaBIATh PE3yIbTaThl XUMHUUECKOTO 3KCIIEpUMEHTa
B (QopMe 3amucH ypaBHEHUH COOTBETCTBYIOILUX
peakiuii ¥ (GOPMYIHUPOBAaTh BBIBOABI HAa OCHOBE 3THX
pe3yNIbTaTOB; -yMETh CaMOCTOSITENIbHO IUIAHUPOBATh U
MPOBOJUTH XUMHUYECKHH 3KCIEPUMEHT (TIOJlyuyeHHE U
H3y4YCHHE CBOICTB HEOPraHWYECKUX U OPraHUYECKUX
BEUIECTB, KAa4YECTBEHHbIE pEAKIHMHU YIJIEBOAOPOIOB
pPa3IMUYHBIX  KJIAcCOB M KHUCIOPOJCOAEpXKAIInX
OPTaHMYECKUX BEIECTB, PEIICHHE YKCIEPUMEHTAIbHBIX
3aJjad [0  pacro3HaBaHMIO  HEOPraHWYEeCKHX U
OpPTaHMYECKMX BENIeCTB) C COOJIONEHHUEM TIpaBHII
Oe3omacHoro  oOpamieHuss C  BEIIECTBAMH U
nabopaTopHeIM 000pyJOBaHHEM, (HOPMYIUPOBATH LIEIH
WCCIIE/IOBAHUs, TPENOCTABIAT B PasIUYHON (opme
pe3ynbTaThl  JKCINEpUMEHTa,  aHaJIu3UpoOBaThb  H
OLIEHUBATH UX JI0CTOBEPHOCTS;

- chopMHpPOBaTh TPEACTABICHUSI: O XHUMHUYECKOW
COCTaBJISIONIEH €CTECTBEHHOHAYYHON KapTHHBI MUpA,
poAM XUMHMHM B TIO3HAHUM SIBICHUH IPUPOABI, B
(OpMHUPOBaHNH MBILUICHUS U KYJIBTYpBl JIUYHOCTH, €€
(YHKIMOHANEHOW TPaMOTHOCTH, HEOOXOAMMOW  JUIst
pelIeHnsT NPAaKTHYECKUX 33Ja4 U IKOJOTHYECKH
00OCHOBaHHOTO OTHOLICHHSI K CBOEMY 3/I0POBBIO U
MPUPOJHON cpele; - YMETh COONOAATh IpaBUIIa
9KOJIOTHYECKH IIeIecO00pa3HOro TMOBEACHHUS B OBITY U
TPYJAOBOM NEATENBHOCTH B IIENIAX COXPAHEHHS CBOETO
3I0pOBbSI M OKpYXarolled  IPUPOAHOW  cpensl;
YYATHIBATh  OMACHOCTH  BO3JEHCTBUS HAa  JKWBBIC
OpPraHMU3MBl OINPENEIICHHBIX BEUIECTB, MOHUMAs CMBICI
MOKa3aTess MpeeIbHOM TOMyCTUMOM KOHLEHTPALUHY;

- YMETh MMPOTHO3UPOBATh, AHAIM3UPOBATH U OLIEHUBATh C
MO3ULMH 3KOJOTMYECKOl 0€30MacHOCTH TOCIEACTBHS
OBITOBOW U MPOM3BOACTBEHHOM IESTEILHOCTH YeJIOBEKa,
CBSA3aHHOW ¢ IiepepabOTKON BEIIECTB; HCIOJIb30BAThH
NOJy4YEeHHbIE 3HAHUA JUIL [OPUHSATHA  TPaMOTHBIX
peleHuid pobJieM B CUTyalusiX, CBSI3aHHBIX ¢ XUMHEH;
- YMETh OCO3HaBaTh ONACHOCTh BO3JICHCTBUS HA XKUBbIE
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OpraHU3MBl OTPEACIICHHBIX BEIECTB, MOHUMAs CMBICI
MOKa3aTels MpeaebHON TOMYyCTUMON KOHIIEHTPaluu, U
MOSICHATh HAa TMPHMEpax CHOCOObl YMEHBIICHUS U

NpeaOTBpaIllICHUA nux BpEaAHOro BO3HCﬁCTBHﬂ Ha

OpraHu3M YeIOBEKa.

O6Gmme: OueHka  «OTJIHYHO». 3a | - TECTUPOBAHUE;

B wactu TpynoBoro BOCHUTaHHUS: - TOTOBHOCTb K riybokoe " TOJHOC | - PEIICHNE 33721,
Tpyay, OCO3HaHHE LIEHHOCTH MacTepCTBa, OBJIa/ICHNC COACPIKAHNEM | - onpoc 1o
TpynoiitoOue; -  TOTOBHOCTH K  aKTHBHOU yaebHoro  marepuana, . B | HHIUBUAYAJILHBIM
JeSTEIPHOCTH TEXHOJOTHYECKO U cormanshoi | KOTOPOM Obyuaromuies | 3a1aHuAM;
HANpaBIICHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, OpHeHTpryeTCH’ } HPAKTHHCCKIEC
TUTAHUPOBATh U CAMOCTOSITENILHO BBHIMOJIHATH TaKyIO TIOHATHHHBIM anmaparoM, | paboTsI (onenka
JeSATENILHOCTh, - WHTEpEC K pa3uuHbIM chepam aKLCHTOJIOTHYECKUM 1| pesylIbTatoB
nmpodeCCHOHAIBHON  JiedaTeNbHOCTH, OBlajieHue opdosnmIecKuM BBITTOJTHCHH
VHUBEPCATbHBIMA yYEOHBIMU ITO3HABATEIHHBIMU MUHUMyMaMy, 33 yMCHHC | MPaKTHICCKHX
NEHUCTBUSAMH: a) 0a30BbIC JIOTHUECKHE JCUCTBUSA: - HaXOWTh M HCHONB30BATH | PAbOT)
CaMOCTOSITEIILHO dbopmynupoBaTh u UHDOPMAILIHIO. “HIPOMEKYTOIHas
aKTyalu3upoBaTh MpobJjeMy, paccMaTpUBaTh €€ Onerxa «UXOPOIHO»' Eciu | arrecraums:
BCECTOPOHHE, - YCTaHABJIWBaTh CYIIECTBEHHBIN 06yqa101v11pmc;1 HOJIHO OCBOMT | IK3AMEH

MPU3HAK WJIM  OCHOBaHWUS JUIsI  CpPaBHEHUS, YHeOHBIN MaTepual, Biajeer

Kiaccu(ukanuy U 0000IICHUS; - ONPENEeNATh eln
JEATeNLHOCTH, 3a/1aBaTh ITapaMeTPbl U KPUTEPUU HX
JTOCTHKCHUS; BBISIBIIAITh  3aKOHOMEPHOCTH U
NPOTUBOPEYMs] B PACCMAaTPUBACMBIX SIBICHUAX; -
BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTH, OIICHUBATH
COOTBETCTBHE pE3YJIbTAaTOB II€NsM, OLIEHUBATh
PHICKH TTOCIIE/ICTBUH JIeITETHHOCTH,

- pa3BHBATh KPEaTWBHOE MBIIUICHHE MPU PEIICHHH
KU3HEHHBIX npo0iem 0) 0a3oBbIE
UCCIeIOBaTeIbCKUE  JEHCTBUS: -  BIIQJIETh
HaBBIKAMH y4eOHO-UCCIeI0BATENHCKOM "
NPOEKTHOW JIESTETHHOCTH, HaBBIKAMH pPa3pelICHUs
npoOneM; - BBIABIATh NPHUYNHHO-CIICJACTBEHHBIE
CBSI3M W aKTyalM3WpOBaTh 3a/1ady, BBIIBHTaTh
THIIOTE3y €€ PEIICHHS, HAaXOIAWTh apTyMEHTHI IS
JOKa3aTeJIbCTBA CBOUX YTBEPIKICHUH, 3a1aBaTh
napaMeTphl U KPUTEPHH PEIICHHS;, - aHAIN3UPOBATh
MOJTyYeHHBIE B XOJIE PEIICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH  OIICHWBAaTh WX  JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX; -
YMETh IMEPEHOCHTh 3HaHHs B IO3HABATECIbHYIO H
MPAaKTUYECKYI0 OOJACTH KU3HENCSTEeIbHOCTH, -
yMEThb  MHTETPHPOBaTh 3HAHHA M3  Pa3HBIX
MPEIMETHBIX 00JacTel; - BBIIBUTATh HOBBHIE WJIEH,
npeaiaraTb OPUrHHAIBHBIE OXOJbI U PELICHUS; -
CIIOCOOHOCTH WX MCIIOJIb30BAaHMS B TO3HABATEIHHON
U COLIMAJIbHOW NPAKTUKE

B ob6mactm meHHOCTH HAy4HOTO MO3HAHHS: -
c(OPMHPOBAHHOCTH MHUPOBO33PEHUS,

HOHSATUHHBIM arnmapaTom,
AKIICHTOJOTHNYCCKUM u
ophosnrueckum
MHWHUMYMaMu,
OPUCHTUPYETCS B U3yYCHHOM
Marepuarie, PaMOTHO

u3NaraeT OTBET, HO B €ro
dbopme HMEIOTCS OTIETbHBIE
HETOYHOCTH.

OreHka
«Y/10BJICTBOPHTEJIbHO.
Ecnu oOyuatromuiics
OoOHapy>KUBaeT 3HaHUSA U
MOHWMAaHWE  TTOJIOKEHHOTO
y4eOHOT0 Marepuana,
MOHSITUHHOTO anmapara,
aKIEHTOJIOTUYECKOT O U
ophosnHrueckoro

MHHHMYMOB, HO H3JIaraeT Mx
HETIOJTHO,
HETIOCIIeIOBATEIBHO,
JIONYCKaeT HETOYHOCTH B
OTIPEJICTICHUU TIOHATHH, He
ymeer J0Ka3aTeNbHO
000CHOBATh CBOU CYXKJICHUS.

OneHka
«HEYJ0BJIEeTBOPUTEILHO.
Ecmm oOyuarommiicss umeeT
pa3po3HEHHBIE,
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COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH W OOIIECTBEHHON MPAKTUKH,

OCHOBAHHOI'O Ha Auaiaorc KYJIbTYP,
CHOCO6CTByIOH_[CI‘O OCO3HAaHUIO CBOCro MECTa B
IOJIMKYJIBTYPHOM MHUPE; - COBCPIICHCTBOBAHUEC

SI3IKOBOM M YMTATEIbCKOM KYJIBTYpPbI KaK CpelCcTBa
B3aUMOJICICTBUS MEXIYy JIOAbBMH M MO3HAHUS
MHpa; -  OCO3HAaHME  LEHHOCTM  HAy4yHOU
NeSITeNIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh
MPOEKTHYI0 M HCCIIEAOBATENBCKYIO JESITEIBHOCTD
UHAMBUAYyalbHO u B rpymmne;  OnageHue
YHHUBEPCAJIbHBIMU  YYEOHBIMH T1O3HABATEIbHBIMHU
JeHCTBUSAMU: B) paboTa ¢ nHpOpManuei: - BIaieTh
HaBBIKaMU HOJTyYCHUS uHpOpMaLUn u3
HUCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSTEIbHO
OCYIIECTBIISITh MOKCK, aHAJIN3, CUCTEMATU3ALUIO H
MHTEPIPETANI0 UHPOPMALIMK PA3IMYHBIX BUIOB U
dbopM TpencTaBiIeHHS; - CO3/aBaTh TEKCTHl B
pa3nmuyHBIX (opMaTax C YYETOM Ha3HAYCHUS
nH(poOpMallUd W 1EJNEeBOUW ayIuTOpUH, BbIOUpas
ONITUMAIIEHYIO bopmy IPE/ICTaBICHHS u
BU3yalM3allid; - OICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh WH(POpPMALlUU, €€ COOTBETCTBUE
MPaBOBBIM M MOPAIBHO-3TUYECKUM HOpPMaM; -
WCTOJNB30BaTh  CpeNcTBAa WH(POPMAIMOHHBIX |
KOMMYHHMKAITMOHHBIX TEXHOJOTHH B  pelIeHUuU
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX "
OpPraHU3allMOHHBIX  33aJad ¢  COOJI0/IEHUEM
TpeOOBaHUN IPTrOHOMHKH, TEXHUKU OE30MaCHOCTH,
TMTHEHBI, pecypcocOepekeHHsl, TMPaBOBBIX U
THYECKMX  HOPM, HOpPM  WH(OPMAIMOHHOM
0C30IMaCHOCTH;

BJIAJIETh HABBIKAMH pPACIIO3HABAHHS W 3alIUTHI
uHpopManuy, HWHGPOPMALMOHHON O€30MacHOCTH
JMYHOCTH;

TOTOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSTEIHLHOCTH
U CaMOONpENENICHUI0; -OBJIAZICHWE HaBBIKAMHU

y4eOHO-HCCIIeI0BaTENBCKOM, MIPOEKTHOMN u
COIMAIbHON JIeSITEIIbHOCTH, OBiagenue
YHHUBEPCAIbHBIMU KOMMYHHUKaTUBHBIMU

NENUCTBUSIMH: 0) COBMECTHAS JIeATETbHOCTD:

MOHMMAaTh U  HCHOJB30BaThb  MPEUMYIIECTBA
KOMaHAHOW W  HMHAWBUIAYyaJbHOW  paboOThI; -
MPUHUMATh LE€TM COBMECTHOM  JESTEIbHOCTH,
OpraHW30BBIBATh U KOOPJAMHHPOBATH JCUCTBHUS IO
€€ JOCTIDKEHHIO: COCTaBJIATh IUIaH JCHCTBUH,
pacmpenensaTh poJid ¢ Y9eTOM MHEHHM YYaCTHUKOB
00CyXJaTh pe3yJbTaThl COBMECTHOH paloOThI; -
KOOPJAMHHUPOBATH W BBIIOJIHITH pabOTy B YCIOBUSIX
pEaIbHOTO, BHUPTYAITbHOTO W KOMOMHHPOBAHHOTO
B3aUMOJICMCTBUS; - OCYIIECTBIATh MO3UTUBHOE
CTPAaTETUYECKOe NMOBEJICHUE B Pa3JIMYHBIX

OeccucTeMHBIE 3HAHMA, HE
yMEET BBIJCHATH TJaBHOEC M
BTOPOCTEIICHHOE, JIOITyCKaeT
OmMOKH B  OINpeNeIeHUN
NOHATHH,  MCKaXaeT  uX
CMBICI, OEecmopsiIouHO |
HEYBEPEHHO u3Jaraer
MaTepHai.
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CUTYaLMSIX, MIPOSIBIISITh TBOPYECTBO "
BoOOpakeHHe, OBITh WHUIMATHBHBIM OBIageHUE
YHUBEPCAJIbHBIMUA PETYISITUBHBIMU JIEHCTBUSIMU: T)
NpUHATHE ce0s W JPYrux JIOJACH: - NPUHUMATh
MOTHUBBI U apTryMEHThI JPYIUX JIIOJEU MpU aHAIU3e
pe3yJIbTaTOB JAESITEIBbHOCTH; - IPU3HABATH CBOE
paBO W NPaBO JAPYruX JOJEHd Ha OIIMOKU; -
pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C MO3HULIUU
JIPYroro 4eaoBeKa;

B oOmactm HSKOIOTMYECKOTO  BOCHUTAHUS: -
c(OPMUPOBAHHOCTh  3KOJOTHYECKOW  KYIBTYPBI,
[IOHUMaHHUE BIIMSHUSA COLMATIbBHO-3KOHOMUYECKHUX
MIPOLIECCOB  HA  COCTOSIHUE  MPUPOJHONM U
COLIMAJIBLHOW  Cpeibl, OCO3HAHUE IJI0O0ATBHOIO
XapakTepa 3KOJIOTUYECKUX po0iem; -
IJIAHUPOBAHUE M OCYIIECTBICHUE JEHUCTBUUA B
OKpY’Kalollled Cpele Ha OCHOBE 3HAHMS Liened
YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA; AaKTHUBHOE
HENpUsATHE  JIEUCTBUH, NPUHOCAIIUX  BpPE
OKpY’Kalollled cpelie; - yMEHHE MPOTHO3UPOBATH
HEOJaronpusATHbIE SKOJIOTUYECKHE MOCIEICTBHUS
MpeANpUHUMAEMbIX JEHCTBUN, TPEIOTBpallaTh UX;
- paciupeHue OIIbITa JeSITENIbHOCTH
9KOJIOTUYECKOM HANpaBICHHOCTH; - OBJAJICHUE
HaBbIKaMU y4e€OHO-HCCIIe10BAaTENIbCKON, TPOEKTHON
Y COLIMAJIbHON JESITEIbHOCTH
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Xumus.
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3. ®OC mno3BoJsSIET OlCGHUBATh 3HAHWSA, YMEHHUS, HalpaBicHHbIE Ha (QopmMupoBaHHUE
KOMIIETEHIIUH.
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5. ®OC sBnsiercst 00s13aTENIEHBIM 000COOJICHHBIM MTPUIIOKEHUEM K pabodeld mporpaMMme.



1. O)KUJAEMBIE PE3YJIBTATHI U3YUEHUSA

PesyabTaTsl 00yyeHus

Iloka3aTenu oueHKH
o0pa3oBaTe/IbHbIX pPe3yJbTATOB

JAucnunanHapHbIe

- BIIQJICTh CHUCTEMOW XUMHYECKHMX 3HAHHH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMHYECKUN DJIEMEHT, aToM,
DIIEKTPOHHAs 000J0YKa aroma, s-, P-, 0-3JIeKTpOHHBIE OpPOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb, DJICKTPOOTPHUIIATEIILHOCTD,
CTCTICHb OKUCIICHUS, XUMHUYECKAasl CBs3b, MOJIb, MOJISIpHAS Macca,
MOJIIPHBIA  00BEM, YIJICPOJIHBIA CKENEeT, (YHKIIMOHAIbHAS
TpyMIa, pajuKal, H30MepHs, W30MEpbl, TOMOJIOTHIECKUN P,

TOMOJIOTH, YIJI€BOJOPOABI, KHUCIOPOA- U  a30TCOAEpXKalINe
COCIMHCHMUS, 6I/IOHOFH‘ICCKI/I AKTHUBHBIC BCIICCTBA (YFHCBOILI)I,
JKUpPBI, O€NKW), MOHOMEp, TIONHMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSTMHEHHS, KPUCTAUIMYECKas PeIeTKa,
THIIBI XUMHUYECKUX peaxuuit (OKUCITUTETHHO-
BOCCTAaHOBHUTEJIbHBIC, 5K30- M OHIOTEPMUYECKUE, PEaKIUH
HOHHOTO OOMEHa), pPacTBOp, O3JEKTPOJIUTHI, HEIIEKTPOIHTHI,

3EKTPOJINTHYECKAs JUCCOIMALNS, OKUCIUTENb, BOCCTAHOBUTEND,
CKOPOCTb XHUMHUYECKOM peakIuy, XHMHUYECKOe paBHOBECHE),
TEOPHH U 3aKOHBI (TEOPUs XUMHUUECKOT'O CTPOSHHS OPraHUYECKUX
Bemects  A.M. bByrtnepoBa, Teopusi  3JIEKTPOIUTUYECKOU
Jquccouuanuu, nepuoandeckuil 3akod .M. Menneneea, 3akoH
COXPAHEHHSI MAacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK
XUMHH, (AKTOJOTMYECKHE CBEICHUS O CBOMCTBAaX, COCTaBe,
MOJMy4YeHUH U  OE30MacHOM  HCIOJBb30BAaHMHM  Ba)KHEHIINX
HEOPraHn4CCKux u OpPraHUuYCCKUX BCIIIECCTB B 6BITy )41
NPAaKTUYECKOW [JESTENbHOCTH YEIOBEKa; - YMEThb BBIIBIATDH
XapaKTCPHBIC IMPU3HAKU W B3aUMOCBA3bL H3YUCHHBIX HOHHTI/II71,
IMPUMCHATH COOTBECTCTBYIOIIUE MMOHATHA ITPU ONNMCAHUN CTPOCHUA
U CBOHCTB HEOPraHMYECKHX M OPraHHMYECKMX BEIECTB U HX
NPEBPALIeHNH; BBIABIATH B3aMMOCBSI3b XHMHUYECKHUX 3HAHUM C
IMOHATHUAMU W TMPEACTABJICHUAMU JPYIrUX CCTCCTBCHHOHAYYHBIX
NPEIMETOB; - YMETh HCIOJIb30BaTh HAUMEHOBAHUS XUMUYECKUX
COCIMHEHNH MEXAYHapOAHOTO COI03a  TEOPETHUECKOW H
HpHKHaI[HOﬁ XMMHUU W TpPUBUAJIbHBIC HAa3BaHUA BaKHEHUIITUX
BEIIECTB (ITWIICH, alleTHIIeH, TIUIEepUH, QeHoln, hopMabIeru,
YKCyCHas KHCJIOTa, IJIMLIUH, YTapHbI ra3, YIJEKUCIBIA Tras,
aMMHUaK, raieHas U3BeCTh, HETallleHasl U3BECTh, MUThEBAs COJa U
JPYTHUX), COCTABJISATH POPMYJIIbI HEOPTaHUYECKUX U OPTraHUIeCKUX
BEIIECTB, YPAaBHEHHS XHMHYECKMX pPEaKUUi, OOBICHATH UX
CMBICI; TOATBEPKIaTh XapaKTEpHble XHMHUYECKHE CBOWMCTBa
BCIIECCTB COOTBETCTBYIOMIMMH OKCIICPUMCHTAMU HW 3allCAMU
YPAaBHEHUI XUMUYECKHX pEaKkUMid; - yMETb YCTaHaBJIMBATH
MIPUHAJUIEKHOCTh M3YYEHHBIX HEOPTaHUYECKUX M OpPraHMYECKHUX
BCIIECTB K OIPEACICHHBIM KjlacCaM W TIpyIilamM COG}II/IHGHI/Iﬁ,
XapaKTEepU30BaTh UX COCTaB U Ba)KHEHIIIE CBOﬁCTBa; OIIpEaAcCIIATh
BUIBI XUMHUYECKUX cBsA3el (xoBaneHTHas, VOHHA4,
METaJUIMYECKasi, BOAOPOIHAs), THITBI KPUCTAIIMUYECKUX PELIETOK
BEIECTB;,  KJIacCUPUUUPOBaTb  XUMHUYECKHE  pEakIuu; -
chopMHpOBaTh MPEACTABICHUS: O MAaTepHaIbHOM EIMHCTBE
MHpA, 3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBIICHUI MPHUPOABI; O
MECT€ M 3HAYE€HUM XMMUHU B CHUCTEME ECTECTBCHHBIX HAayK U €€
poiu B 00ECHeueHUH YCTOHYMBOIO PAa3BUTHUSI 4EJIOBEUECTBA: B
peleHnH NpodJieM SKOJIOTHYECKOH, SHEPTeTHYECKON U MHUIIEBOH

OLeHKa «OTJIHYHO». 32
ri1yOOKOE ¥ MOJTHOE OBJIAJICHUE
coJiepKaHueM y4eOHOTO
Marepuaia, B KOTOpOM
00yJaromuicss OpueHTHPYETCS,
MOHSITHIHBIM aIllapaToM,
aKI[EHTOJIOTUICCKUM H
op(hodTMIEeCKUM MUHUMYMAaMH,
3a yMEHHUE HAXOIUTh U
UCTI0JIB30BaTh HH(OpMAIHIO.
OreHka «xopomoy». Eciu
00yYaroIIUIACS TOJHO OCBOWII
yueOHBII MaTepual, BIaJeeT
MOHSITHIHBIM aIlapaToM,
aKI[EHTOJIOTUICCKUM H
op(hodTMIEeCKUM MUHUMYMAaMH,
OPUEHTUPYETCS B H3yYSCHHOM
MaTepuaie, TpaMOTHO U3Jaraet
OTBET, HO B €ro (hopMe UMEIOTCS
OTJIeTbHBIE HETOYHOCTH.

OreHKa «y/10BJIETBOPUTEILHOY.
Ecnu oOGyuarommiics
00HapyXMBaET 3HAHUS U
MTOHMMAHHE TTOJIOKEHHOTO
yueOHOro Marepuarna,
MOHATUIHOTO anmnapara,
aKI[EHTOJIOTUYECKOTO U
ophodnIYecKkoro MUHUMYMOB, HO
U3JIaraeT uxX HEemoJHO,
HETIOCIJIeZIOBATENEHO, JOMYCKaeT
HETOYHOCTH B OTIpECIICHUN
MOHATHH, HE YMEET JOKA3aTEIbHO
000CHOBATh CBOM CYKJICHUS.
Onenka
«HeyI0BJIeTBOPUTEIbHO». Eciin
oOyJaromuiics umeet
pa3po3HEHHbIE, 0ECCUCTEMHBIE
3HAHUS, HE YMEET BBIJICISTh
TJIaBHOE ¥ BTOPOCTENIEHHOE,
JIOTTyCKaeT OMNOKH B




0e30macHOCTH, B pPa3BUTUM MEOUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHHKOB JHEPIrUH, B 0OecleYeHHH
paIiOHANBHOTO  MPHUPOJIOTIONB30BaHUA, B  (POPMHUPOBAHUH
MHUPOBO33pEHHsI M OOWIEH KyIbTypbl 4eJOBeKa, a TaKke
HKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpese; - BIAJETh CUCTEMOM XUMHUYECKUX 3HAHUH,
KOTOpast BKJIIOYAET: OCHOBOTIOJIArafoIe MOHATHS
(IOTIONHUTENBHO K CHCTEME TMOHATHH 0a30BOrO0 ypOBHA) -
M30TOIBI, OCHOBHOE W BO30YXXIEHHOE COCTOSHHE aToMa,
THOpHUIM3AMK aTOMHBIX OpOuTaNel, xuMudeckas cBs3b (" " u """,
KpaTHbIE CBSI3M), MOJISIpHAs KOHIEHTpAlMs, CTPYKTypHas
¢dbopmyna, uzomepust (CTpyKTypHas, reoMeTpryeckas (Irc-TpaHc-
M30MEepHs), TUIIBl XUMHUYECKUX PEaKIiil (TOMO- U TeTEepPOTeHHBIE,
o0paTuMble U HEOOpaTUMBIE), PACTBOPHI (MCTHHHBIC, TUCTIEPCHEIC
CHUCTEMBI),  KPHCTAJUIOTHAPATHl,  CTENEeHb  JUCCOIMAIINH,
ANIEKTPONN3, KPEKHWHT, pPHQOPMHUHT); TEOPUHM U 3aKOHBI,
3aKOHOMEPHOCTH, MHPOBO33PEHUYECKHE 3HAHMs, JIeXKallhue B
OCHOBE IMMOHWMAaHHS MPUYMHHOCTH M CUCTEMHOCTH XHUMHUYECKHX
SIBIICHUI, COBPEMEHHBIE MTPEICTABICHUS O CTPOSHUH BEIIECTBA Ha
aTOMHOM, MOJEKYJISPHOM ¥ HAJMOJICEKYJISIPHOM YPOBHSX;
NpEACTaBICHUSI O  MEXaHW3MaxX  XHMHYECKUX  pPeakluii,
TEPMOJMHAMHYECKUX W KHHETUYECKMX 3aKOHOMEPHOCTIX UX
MPOTEKAHUS, 0 XHMUYECKOM PaBHOBECHUH, TUCTIEPCHBIX CHCTEMaX,
(akToNOrNYecKre CBEICHHUS O CBOMCTBAaX, COCTABE, MMOTYYCHUH U
0e30MacHOM HCIOJNB30BAHMM BAKHEHIINX HEOPraHMYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON NEeATETHHOCTH
YyenoBeka;  OOIIMX  HAYYHBIX  [PHHIUNAX  XUMHAYECKOTO
NpOM3BOJICTBAa (Ha TPUMEpPE NPOU3BOJCTBA CEPHOH KHCIIOTHI,
aMMHuaKa, METaHOolla, mepepaboTku He()TH); - YMETh MPOBOAUTH
pacydeTsl M0 XUMHYECKUM (HOpMyJIaM U YpaBHEHUSM XUMHYECKUX
peakuuii ¢ HCHOJb30BaHMEM (QU3MUYECKUX BEJIMYMH (Macchl,
o0bemMa Ta30B, KOIMYECTBA BEIIECTBA), XapaKTEPU3YIOIINX
BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUEThI IO HAXO0XKICHUIO
XUMHYecKol (opMysbl BellecTBa; pacueTbl Macchl (o0bema,
KOJIMYECTBA BEUIECTBA) MPOJAYKTa pEaKlHh, €CId OJHO U3
WCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpa C ONpeAelIeHHON
MacCOBOH JI0JIel pacTBOPEHHOTO BEIIeCTBA WM JaHO B M30BITKE
(MMeeT TpHMecH); pacueThl MacCOBOW WJIM OOBEMHOH J0NH
BBIXO/Ia TMPOAYKTAa PEaKIMH;, pacueThl TEIIoBoro sddekra
peakuuii, OOBEMHBIX OTHOLIEHWH Ta30B; - YMETb BBISBIATDH
XapakTepHble MPH3HAKM W B3aMMOCBS3b W3YyYEHHBIX TOHSTHH,
NPUMEHSTh COOTBETCTBYIOIINE MOHSTHSI TIPH OMUCAHUHM CTPOSHHUS
U CBOHCTB HEOPraHMYECKHX M OPraHHUYECKMX BEIECTB U HX
NPEBpAICHNH; BBISBIATh B3aMMOCBSI3b XMMHUECKUX 3HAHUH C
MOHSATHSIMU ¥ TIPEJCTABICHUSIMH JPYTHX MPEIMETOB JIsl Oojee
OCO3HAHHOTO  TIOHUMaHUsI W OOBSACHEHUS  CYLIHOCTH
MaTepHaJbHOTO EJUHCTBA MHpPA; MHCIOJIb30BAaTh CHCTEMHBIE
XUMAYECKHE 3HaHWs JUIsl OOBSCHEHHWS W MPOTHO3HPOBAHUS
SBJICHUH, WMEIOIIMX E€CTECTBEHHOHAYYHYIO IPHPOAY; - YMETb
UCIIOJIb30BaTh ~ HAaUMEHOBAaHUS  XMMUYECKUX  COCIMHEHHUH
MEXIYHApOJHOTO COI03a TEOPETUUECKON U MPUKIIAJIHOW XUMUU U
TPUBHAJIBHBIE HA3BaHUS BEIIECTB, OTHOCAUINXCA K H3yYEHHBIM
KjlaccaM OpraHMYeCKMX ¢  HEOPraHW4YeCKUX COCAMHEHH;
WCIIONB30BaTh XUMHYECKYI0 CHMBOJIUKY JJISI COCTaBJICHUS
GopMyJT  HEOpPraHWMYECKMX  BEMIECTB,  MOJEKYJISAPHBIX U
CTPYKTYpHBIX (pa3BEpHYTHIX, COKPAIICHHBIX U CKEJECTHBIX)
dopMyn  OpraHMYEeCKMX BEIIECTB, COCTAaBJIITH  ypaBHEHUs

ONpEEIICHUY TIOHATUH, UCKaXKaeT
UX CMBICII, OECIIOPSAIOUHO U
HEYBEPEHHO U3JIaraeT MaTepuall.




XUMHUYECKHX  peakuuil W pacKpelBaTb MUX  CYLIHOCTE!
OKHCIIUTEIIbBHOBOCCTAHOBUTENBHBIX ~ PEAKUUHA  MOCPEICTBOM
COCTaBJICHHS DJJIEKTPOHHOTO OajaHca 3THX PEaKIUH; peakInit
MOHHOTO oOMEeHa TyTeM COCTaBICHUS WX TMOJNHBIX H
COKpAIllCHHBIX ~HMOHHBIX ypPAaBHEHHMH; peakUUil TUApoiu3a,
peaKImit KOMITJIEKCOOOpa30BaHMUs (ma puMepe
THIPOKCOKOMIJICKCOB IMHKA W QIIOMHUHHS); TIOATBEPKIATH
XapaKkTepHbIe XUMHYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMH 3KCHEPUMEHTAMH M 3alUCAMU YPABHEHUI
XUMUYECKUX  PEaKLHii; - yMeThb  Kjaccu(pHUIMpoBaTh
HEOpPraHWYeCKHE W OpPraHMYecKHe BEIIeCTBA M XUMHUYECKUE
peaxIum, cCaMOCTOSITENIHO BRIOMPATh OCHOBAHUS M KPUTEPUUN IS
KITACCH(UKAITIH M3y4aeMbIX XUMHUYECKUX 00BEKTOB;
XapaKTepH30BaTh COCTAaB M BaXKHEHIIME CBOMCTBa BELIECTB,
MpUHAUIeKAIMX K ONpeleNieHHBIM KjaccaM U Tpynmnam
COEMHEHMH (TPOCTHIC BEIIECTBA, OKCHIBI, THIPOKCHIBI, COIIH;
YIIIEBOAOPOIBI, TIPOCTHIE APHUPBI, CIUPTHI, (EHOJBI, aabIETUIbI,
KETOHBI, KapOOHOBBIC KHCJIOTBI, CIOXKHBIE 3(UPBI, KUPBI,
YTTIEBOJIbI, aMUHBI, AMUHOKHCIIOTHI, OCJIKH); IPUMEHSITh 3HAHHS O
COCTaB€ M CBOWCTBAX BELIECTB MJsl 3KCIEPUMEHTAIBHON
MIPOBEPKHU THUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKaHUA
XUMUYECKUX PEaKUM W MNPOTHO3UPOBAHUS BO3MOXKHOCTEH HX
OCYILIECTBJICHUS; - YMEThb NOATBEPXKAAaTb HAa KOHKPETHBIX
npuMepax XapakTep 3aBHCHMOCTH PEaKIMOHHOW CIOCOOHOCTH
OPraHUYECKUX COEIUHEHUH OT KPaTHOCTH U TUIA KOBAJIECHTHOMH
ces3u (" " u ""), B3aMMHOTO BIMSHUS aTOMOB U TPYIIIT aTOMOB B
MOJIEKYJIaxX; a TaKkkKe OT OCOOCHHOCTEeH peaM3alliy Pa3lTUIHBIX
MEXaHU3MOB TPOTEKaHMs PEaKIHii; - yMETb XapaKTepHu30BaTh
AJIEKTPOHHOE CTPOEHHE aTOMOB (B OCHOBHOM H BO30YXKJIEHHOM
COCTOSTHHH) W MOHOB XMMHYECKUX DJIEMEHTOB |1 - 4 mepuomoB
[Tepuoauueckoit cucrtemsl JI.M. MeHzeneeBa U WX BaJlEHTHbIE
BO3MOXKHOCTH, UCTONB3ys moHsTtus "s", "p", "d-amekrpoHHBIE"
opOUTaNN, YHEPTETUIECKIE YPOBHHU; OOBIACHATH 3aKOHOMEPHOCTH
WU3MEHEHUS] CBOWCTB XMMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH
COEJIMHEHHH 0 MEPHOAaM U TPYIIaMm;

YMETh IUTAHUPOBATH W BBINOJHATH XUMHYECKUH 3KCIEPUMEHT
(mpeBpaieHusT OpraHMYECKWX BEUIECTB TMPH  HArpeBaHHH,
MOJTyYeHHe JTHJIEHAa W M3Y4YEeHHE €ro CBOMCTB, KauyeCTBEHHbBIE
peakuMy Ha aJbJCerUbl, KpaxMmal, YKCYCHYI0 KHUCJIOTY;
JeHaTypauusi O€JIKOB NpU HarpeBaHUM, IBETHBIE pPEAKLIUH
OCKOB; TPOBOAWTH PEAKIIMM HMOHHOTO OOMEHA, ONPENCTsATh
Cpelly BOJHBIX PacTBOPOB, KaYeCTBEHHBIC PEaKIMU Ha Cyibdart-,
KapOOHaT- M XJIOPWAAHHUOHBI, HAa KAaTHOH aMMOHH;, pelarb
SKCIEPUMEHTAIbHBIE 3a7ayn 1o TemMaM  "MeTtamel" w
"Hemetamnbl"') B COOTBETCTBHM C MPaBWIAMHU  TEXHUKH
0e30macHOCTH HpU OOpaIlIEHHH C BELIECTBAMU U JIAOOPAaTOPHBIM
00OpyJIOBaHMEM; TIPEACTAaBISATH  PE3YJIbTaTbl  XMMHUYECKOTO
JKCIIeprMeHTa B (OpMe 3alrCH ypaBHEHUH COOTBETCTBYIOLINX
peakuuii W (QOpMyIMpPOBaTH BBIBOABI HAa OCHOBE JTHX
pE3yIBTaTOB; - yMETb  AaHaJIM3UPOBaThb  XUMHUYECKYIO
WHQOPMAIUIO, TOJy4aeMyl0 M3 Pa3HBIX HCTOYHUKOB (CPEICTB
MaccoBoii uH(popMaluu, ceTb MHTEpHET U Apyrue); - BiaaeTh
OCHOBHBIMH METOJAAMHM HAy4YHOTO IIO3HAaHUS BELIECTB U
XUMUAYECKHUX SIBJICHUH (HaOJNIOJIeHNe, U3MEepPEeHUE, SKCIICPUMEHT,
MOJIEJIMPOBAHKE); - YMETh MPOBOJIUTH PAcUeThl M0 XUMHUYECKUM
dopMmynamMm W ypaBHEHHSIM  XHMHUYECKHMX  pEaKIUd ¢
WCIIOJIb30BaHUEM  (U3MYECKUX BEIMYHMH, XapaKTEePHU3YIOIINX




BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0OBeMa
(HOpManbHBIE ~ YCNIOBHSI)  Ta30B,  KOJHMYECTBA  BEIIECTBA;
WCIIONIb30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHWUS IJISI TPHUHSATHUSL
peleHnii B KOHKPETHBIX XH3HEHHBIX CHUTYAIMSIX, CBS3aHHBIX C
BEIIECTBAMH U MIX IPUMEHEHHEM;

- YMETb CaMOCTOSITENTFHO TUIAHUPOBATH M MPOBOAUTH XUMHYECKUI
9KCHEPUMEHT (MOJy4YeHUE U M3YUECHUE CBOMCTB HEOPTaHUYECKUX
M OpPraHMYeCKHMX  BEIIECTB,  KAaueCTBEHHBIE  pEaKIHUH
YTIIEBOJIOPOIOB PA3MYHBIX KIACCOB W KHCIOPOICOAEPKAIINX
OpPTaHMYECKUX BEIIECTB, PEIICHNE YKCIIEPUMEHTANBHBIX 3371a4 110
pacro3HaBaHUIO0 HEOPTaHMYECKHX W OPraHMYECKHX BEIIECTB) C
COOITIOICHUEM TIPaBHJI 0€301TaCHOTO OOpAaIeHHUs ¢ BEIIECTBAMH U
nmabopatopHeiM  00OpymoBaHWEM,  (POpPMYNIHpPOBATH  IENH
UCCIIEIOBAaHUS, TIPEAOCTABIATE B Pa3IMuHON hopMe pe3yabTaThl
OKCIICPUMECHTA, aHAJIU3UPOBATh U OLICHUBATH UX JOCTOBCPHOCTD, -
YMETh OCYIIECTBIISATH IEIEHATIPABIICHHBI TIONCK XHUMHYECKOH
WHQOpPMalMK B Pa3NIMYHBIX ~ HUCTOYHMKaxX (HaydyHas W
y4eOHOHAy4YHas JINTEPaTypa, CPEACTBA MAacCOBOW WH(pOpPMAIUH,
cetb MHTepHEeT W JApyrue), KPUTHYECKH aHAJIN3UPOBATH
XUMHYECKYI0 HH(OpMAITUIo, TiepepadbaThiBaTh €€ 1 UCIIONh30BATh
B COOTBETCTBUHU C IOCTAaBJICHHOW Yy4eOHOW 3aaaucii; - BiaJeTh
CHUCTEMOH 3HaHMA O METOJaX HAyYHOrO IMO3HAHUS SBICHUI
MIPUPOJIBI, WCIIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX M YMEHUSMHU
IMPUMCHSATH 3THU 3HAHUA IIPHU SKCOCPUMCHTAIIBHOM HCCJIICA0BAHUN
BCUICCTB U JIA O6’b$ICHeHI/I$I XUMHNYECCKHUX HBHCHI/Iﬁ, HUMCIOIIUX
MECTO B MPHPOJIE MPAKTUIECKOW AEATEIHHOCTH YEIOBEKa U B
IMOBCEAHEBHOM KU3HU,

YMETh IUIAaHUPOBATh W BBINIOJIHATH XUMHYECKHI OKCIICPUMCHT
(mpeBpaiieHus OpraHMYECKWX BEIIECTB TNPH HATrPEBaHWUH,
MOJTydYeHNe JTHIIEHAa W HM3YYCHHE €ro CBOWCTB, KadyeCTBEHHbBIE
peaknmuu Ha  aNbJEeTW/bl, KpaxMal, YKCYCHYI0 KHUCIIOTY;
JIeHaTypanuss OENKOB TMpH HAarpeBaHWH, I[[BETHBIC pPEaKINH
OeNKOB; TPOBOJUTH pEAKIWH HOHHOTO OOMEHa, ONpEelNsiTh
cpelly BOJHBIX PacTBOPOB, KAYECTBEHHBIC PEAKIMH Ha CYJbdar-,
Kap6OHaT' n XJIOpUIAHUOHBI, Ha KAaTHOH aMMOHHA; PpC€uIaTb
SKCIIEpUMEHTANbHBIE 3aaud 0o Temam "'Meramisl" U
"Hemeramnbl") B COOTBETCTBHM C MPAaBWIAMH TEXHUKH
0e30MacHOCTH TIPU OOpAIlleHNH C BEIIECTBAMHU U JIAOOPATOPHBIM
o0opynoBaHUEM; TPEACTaBISATh  PE3yNbTaThl  XUMHYECKOTO
9KCIIEpUMEHTa B (OpME 3alMCH ypPaBHEHUH COOTBETCTBYIOIMX
peakiuii W (QOPMYJIMpPOBATh BBIBOJABI HAa OCHOBE OTHX
PE3YIBTATOB; -yMETh CAMOCTOSITEIbHO IJIAHUPOBATH U TIPOBOJIUTH
XUMHAYECKHH SKCHEPUMEHT (TOJlyYeHHEe W H3YYEHHE CBOWCTB
HCOPraHUYCCKUX U OpPraHuYCCKHUX BCHICCTB, Ka4YCCTBCHHBLIC
peaxiun YTJIEBOIOPOJIOB Pa3IHYHBIX KJIaCCOB u
KHCJIOPOJICOACP)KAIIMX ~ OPraHMYECKHX  BEIIECTB, peEIlIeHHE
9KCIIEPUMEHTAIIBHBIX 33/1a4 M0 PAaCO3HABAaHUIO HEOPTaHUYECKUX
Y OpPraHUYECKHX BEUIECTB) C COOIOIEHUEM IpaBHI 0€30MacHOTO
oOpamieHusi ¢ BeUIeCTBAMH U J1a0OPaTOPHBIM 00OpyIOBaHUEM,
dopMynupoBaTh LENM  HUCCIENOBAaHUS, IPENOCTaBIATH B
pasnu4HOM (hopMe pe3yNbTaThl SKCIIEPUMEHTa, aHAITM3UPOBATh U
OIIEHMBATH MX JOCTOBEPHOCTH;

- c(opMHUPOBaTH MPEACTABICHUS: O XUMUYECKOW COCTaBISIOIEH
€CTEeCTBEHHOHAYYHOH KapTWHBI MHUpPA, PO XMMHW B TIO3HAHUU
SBIIEHUI TIPUPONAbI, B (DOPMUPOBAHUHU MBIIIICHUS W KyJIbTYPHI
JMYHOCTH, €€ PYHKIHOHAIBHON IrpaMOTHOCTH, HEOOXOJUMOM IS
pelleHNs MPaKTHYECKUX 33734y M JKOJOTHYECKH O00OCHOBAaHHOTO




OTHOIIICHUSI K CBOEMY 3JIOPOBBIO U TMPHUPOJHOW Cpene; - YMETh
COOJTIOTaTh TIPaBHJIA SKOJOTHICCKU MEISCO00Pa3HOTO MTOBEICHHUS
B OBITY M TPYAOBOU JESITEIBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO
3IOPOBBSl W OKPYXKAWIIEH MNPHUPOTHOW CPENbl; YYUTHIBATH
OMMACHOCTh BO3JCHCTBUS HA JKUBBIC OPTaHU3MbI OTPEICICHHBIX
BEIIIECTB, MOHUMAs CMBICI TIOKa3aTellsl TPEIeIbHON JOMyCTUMON
KOHIICHTPAIVH;

- YMCTb MPOrHO3UPOBATH, AHAJIWU3HUPOBATL W OLCHHUBATHL C

MTO3MIUI SKOJIOTHYECKON 0e30IacHOCTH MOCEACTBHS OBITOBOM U
MPOU3BOJCTBEHHOM JIEATEILHOCTH YENIOBEKa, CBS3aHHOU C
nepepaboTKOM BEIIeCTB; UCIIONB30BATh TOTYYCHHbBIE 3HAHUS IS
MPUHATHS TPaMOTHBIX peIIeHWHd TpodieM B

XUMUEH; YMETh

CUTYyalusIX,
OIIAaCHOCTH
BO3JCHCTBHS Ha >KUBEHIC OpraHu3Mbl ONPEACICHHBIX BCUICCTB,

CBA3aHHBIX C 0CO3HaBaTh

MOHMMAs CMBICI  [OKa3areliss MNpEeAeNbHONM  JOMYCTHMOU

KOHILIEHTPALMHY, U HOSCHATH HA IPUMEPaxX CII0cOObl YMEHbBILICHHUS
U TPeNOTBPALICHHUs HMX BPEAHOTO BO3ACHCTBHUA HAa OPIraHU3M

YCJIOBCKaA.

OO6mue
B wactu TpyAOBOI'0 BOCIHTAaHHUA: - TOTOBHOCTH K Tpyay, OrneHka «OTJIHYHOY. 32
OCO3HAHHUEC HECHHOCTHU MacCTepCTBa, TPYI[OJ'II-O6I/IC; - FH}’60KOC U TIOJIHOE OBJIAJICHIE
TOTOBHOCTb K aKTUBHOW JEATEIHLHOCTH TEXHOJOTUUYECKOW U coJiepsKaHueEM y‘Ie6HOFO
COLMAILHOM HaIIpaBJICHHOCTH, CITOCOOHOCTH

Mmart€pualia, B KOTOpOM

WHUIOWHNPOBATh, IIaHUPOBATh u CaMOCTOATCIIBHO

BBITIOJHATE TaKyI0 JIEATEIBHOCTD; - UHTEPEC K Pa3IMIHbIM
chepam mpodeccruoHaNbHON nesTenbHOCTH, OBNazcHHe
YHHBEPCATHHBIMU YIeOHBIMH [IO3HABATEIHLHBEIMU
JEeHCTBUSIMHU: a) 0a3oBbIe JIOTHYECKHE JICHCTBUS: -
CaMOCTOSITENIEHO ~ (hOPMYITHpOBaTH H  aKTyaJIM3HPOBAThH
npobiiemMy, paccmaTpuBath ee BCECTOPOHHE; -
YCTaHABIIMBATh CYIIECTBEHHBIM TNMPU3HAK WJIA OCHOBAHHS
JUISE  cpaBHEHUSs, Kiaccuukamuu u  0000meHus; -
OTIPE/ICIIATh IENN JIEATSIIbHOCTH, 3ajaBaTh MapaMeTphl H
KPUTEPUN UX JOCTUKCHHS; - BBISBISITH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBICHUSX; - BHOCHTH
KOPPEKTUBBI B JCSITEIBHOCTh, OIICHUBATh COOTBETCTBHE
pe3yJbTaTOB  IEJISM, OICHUBATh PUCKH  ITOCICACTBHIM
eI TEIILHOCTH;

00yyaromuiicss OpueHTHPYeTCs,
MOHSITUIHBIM aIIapaToM,
aKI[EHTOJIOTUYECKUM U
opdosHIEeCKIM MUHUMYMAaMH,
3a yMEHHUE HaXOJUTh U
HCIIOJIK30BaTh HH(POPMAIIHIO.
Ouenka «xopomo». Ecin
00yYaroImuics MOJIHO OCBOMII
yueOHBII MaTepuall, Biajieer
MOHSITHIHBIM aIapaToM,
aKI[EHTOJIOTUYECKUM U
ophodnIYeCKUM MUHUMYMAaMHU,




- pa3BUBaTh KpEaTHBHOE MbIIUICHHE IIPU PEUICHUH
KU3HEHHbIX Tpo0ieM ©) 0a30Bble HCCIIEAOBATEIBCKUE
JICUCTBHSA: - BJIaeTh HABBIKAMU Y4€OHO-HUCCIIEI0BATEILCKON
U IPOCKTHOM JEATEIbHOCTH, HABBIKAMU DPa3pEILICHUS
npoOyieM; - BBIABIATH NPHYMHHO-CICICTBEHHBIC CBS3U U
AKTYAJIM3UPOBATH 3aaavy, BbIABUI'ATh THUIIOTE3Y €c
pelIeHus, HaXOAUTh apPIYMEHTHI [UIs I0KAa3aTeIbCTBA CBOMX
YTBEPKJICHHM, 3a7aBaTh I1ApaMETPbl U KPUTEPUU PELLICHNUS,
- AHAIM3MPOBATh MOJYYCHHbIE B XOJE pELICHUS 3aJaduu
pPE3yibTaThbl, KPUTUYCCKU OLCHHUBATH HX IOOCTOBCPHOCTD,
HPOTHO3UPOBATh W3MEHEHHE B HOBBIX YCJIOBHSX; - YMETh
MNEPCHOCUTHh 3HAHUA B IO3HABATCIIbBHYIO M IMPAKTUYCCKYIO
00JIaCTH KHM3HEAEATENBHOCTH; - YMETh WHTETPUPOBATH
S3HAHUA M3 Pa3HBIX MNPECAMCTHBIX O6HaCTGI71; - BBIJIBUI'aThb
HOBBIE MWJEH, TMpe/ularaTb OpPHTHHAJBHBIC IIOIXOABI U
pemieHus; -  CIOCOOHOCTh WX  HWCIOJB30BaHUS B
IIO3HABATEIbHOW M COLMAIBHOMN MTPAKTUKE

B  oOmactu  1EHHOCTM  HAay4HOTO  MO3HAHUS: -
c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH U OOIIECTBEHHOM
NpaKkTHKH,  OCHOBAaHHOTO  Ha  JMaiore  KyJbTyp,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO  CBOEr0  MecTa B
HOJHUKYJIBTYPHOM MHUDE; - COBEPILICHCTBOBAHHE SI3BIKOBOM U
YUTATEIbCKOM KYyJIBTYpPbl KaK CpEICTBAa B3aMMOJCHCTBHS
MEXy JIOAbMU M TO3HAHUS MHUPA; - OCO3HAHUE IIEHHOCTH
Hay‘-IHOI\/’I ACATCIIbHOCTH, T'OTOBHOCTBH OCYHICCTBJIATH
OPOEKTHY0O M HCCIENOBAaTEIbCKYI0  JESTEIbHOCTh
MHAMBUAYAJIbHO U B rpymnne; OBiajJeHNue YHUBEPCATbHBIMU
y4yeOHbIMM I03HABAaTEIbHBIMHU JeHiCTBUAMU: B) paboTa C

uHopmarnuen: -  BIaAE€Th  HaBBIKAMHU  TOJIYYCHHS
uH(bOopMaIuu u3 HWCTOYHHUKOB pa3HbIX THIIOB,
CaMOCTOSITEIIBHO OCYILECTBIIATh TOUCK, aHanus,
CUCTEeMATH3allMI0 W  UHTEpIpeTanuio  HHPOpMaIH

pa3IUYHBIX BUIOB U (OpPM IMpencTaBICHMs; - CO3/1aBaTh
TEKCThl B pa3IMuYHBIX (opMmaTrax C y4eTOM Ha3HAuYEHUs
uHpOpMallUM W LENEeBOM  ayAUTOpUHM,  BBIOMpas
ONTUMAJIBHYI0 (DOpPMY MPEICTABIECHUS U BU3yaJU3alLUU;

OLIEHUBATh JIOCTOBEPHOCTD, JJETUTUMHOCTh HH(pOpMAIIUH, €€
COOTBETCTBHUE MPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM; -
HCII0JIb30BaTh CpeIcTBa UH(POPMAIIMOHHBIX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTUI B pelieHun
KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3allMOHHBIX
3a/a4 ¢ COOII0JIeHNeM TPeOOBAaHMI 3PTOHOMUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PeCypcocOepekeHus, IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacCHOCTH;

BIAJIETh  HABBIKAMU  DPACIIO3HABaHWA U 3allUTHI
uHpopmaruu, nHGOPMAITMOHHONW 0€30TTaCHOCTH JIMYHOCTH;
FOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOONpENEICHUIO;  -OBJIAZICHHME  HaBbIKAMH  y4eOHO-
HCCIIEN0BATEIBCKOM, IIPOEKTHOMN U COLIMAJIbHOU
JIeATEIbHOCTH; OBnanenue YHUBEPCAIbHBIMHU
KOMMYHHUKAaTHUBHBIMH  JCWCTBUSIMH:  0)  COBMECTHas

OpPUEHTUPYETCS B U3yUYECHHOM
Marepuale, FpaMOTHO MU3JIaraet
OTBET, HO B €r0 (JopMe UMEIOTCS
OTJIelIbHbIE HETOYHOCTH.

OreHka «y/10BJIETBOPUTEILHOY.
Ecnm oOydarommiics
0OHapyXUBaeT 3HAHUS U
MOHMMaHHE TOJI0KEHHOTO
yueOHOro Marepuaina,
MOHATUIHOTO armapara,
aKI[EHTOJIOTUYECKOTO U
opdo31MHMIecKoro MUHUMYMOB, HO
U3JIaraeT uxX HEemoJHO,
HEMOoCIEeI0BaTENbHO, J0MYyCKaeT
HETOYHOCTH B OTpeAeTICHUU
MOHSTHIA, HE YMEET JI0Ka3aTeIbHO
000CHOBATh CBOM CYKJICHUS.
Ornenka
«HeY/10BJIeTBOPUTEIbLHO». Ecin
00yyJaromuncs UMeeT
pa3po3HEeHHbIE, 0ECCUCTEMHbIE
3HAHUS, HE YMEET BBIICISTh
IJIaBHOE M BTOPOCTENEHHOE,
JIOTTYCKaeT OLITUOKHU B
OTIPENICTICHNH TIOHSATHIA, HCKa)KaeT
WX CMBICI, O€CTIOPSI0YHO U
HEYBEPEHHO M3JIaraeT MaTepuall.




JIeATEIbHOCTD:

IIOHMMATh W HCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHJIHOW H
MHAUBUAYAIbHON paboThl; - MPUHUMATD II€JIM COBMECTHOM
JESATEIIbHOCTH,  OpPraHM30BBIBATH M KOOPAMHUPOBATh
JICHCTBUS TIO €€ JIOCTUKEHHUIO: COCTABIIATH IUIAH JIEUCTBUH,
pacnpenensiTtb poJid C YYEeTOM MHEHMM YYaCTHHKOB
o0cyxJgaThb  pe3yjibTaTbl  COBMECTHOH  PaboOThI;
KOOpJAMHUPOBaTb U BBIIOJHATH pabOTy B  YCIOBHSX
peanbHOro, BUPTYaAJIBHOTO u KOMOMHHPOBAHHOTO
B3alMO/JICICTBUS; - OCYILIECTBIISATh MIO3UTUBHOE
CTpPaTerMyecKoe IOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
NPOSIBIISATh ~ TBOPYECTBO W BOOOpaxkeHWe,  OBIThH
WHULHAATABHBIM OsnageHue YHUBEPCAIbHBIMU
PEeryISITUBHBIMU JIEHCTBUSMU: T) MPUHATHE CEOS U IPYrux
JIOJIEN: - IPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JOACH
IpU aHAJINW3E pPE3YyJIbTaTOB JAEATEIbHOCTU; - IPU3HABATh
CBOE MPaBO U MPaBO APYTHX JIOACH Ha OLIUOKH; - pAa3BUBATh
CIIOCOOHOCTh IOHUMATh MU € O3UIMH JIPYTOro YeJIOBEKA;
B obnactu 3KOJIOTUYECKOTO BOCIIUTAHUS: -
c(OpMUPOBAHHOCTh 3KOJOTUYECKON KYJIBTYpbI, IOHUMaHHUE
BIIMSHUS  COLMAJIBbHO-DKOHOMMYECKUX  IPOIECCOB  Ha
COCTOSIHHE MPUPOJAHON W COLMAIBHOM CpeJllbl, OCO3HAHUE
NI00AaNbHOTO  XapakTepa OJKOJIOTHYEeCKuX mpobiem; -
IJIJAHUPOBAHUE U OCYLIECTBIICHUE JICUCTBUM B OKPYKAIOILIEH
Cpelle Ha OCHOBE 3HAaHMs LEJIEH YCTOWYMBOIO pa3BUTHS

YEeJI0BEYECTBA; AKTUBHOE HETPUATUE JNENCTBHH,
IPUHOCAIIMX BPEI OKpYXKarolled cpene; - yMEHHUE
IMPOrHO3UPOBATH HC6J'IaFOHpI/I$ITHI)Ie OKOJIOTUYECKHUE
MIOCJIEICTBUS IpEANPUHUMACMBIX JEHUCTBHIA,

IpeloTBpallaTh UX;

- pacliupC€HUC OIblTa ACATCIBHOCTH 9KOJIOTHYEeCKOM

HANPaBIIEHHOCTH; - OBNAJCHHE HaBbIKAMU  y4eOHO-
HCCIICIOBATEIIHLCKOM, MIPOEKTHOMN " COIIMAIbHON
JIeITEeIILHOCTH,
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I11. PACOPEJEJIEHUE ONEHUBAHUSA PE3YJIBTATOB OBYUEHUSA U TUIIOB
OIEHOYHBIX MATEPHUAJIOB 110 DJJEMEHTAM 3AHU 1 YMEHUIA

Konanl
Conep:xanue Kypca DopMa KOHTPOJIS pe3yabTaToB
OCBOCHHS
Texkyuuii KOHTPOJIb
Paznen 1. OcHOBBI CTPOEHUSA BellecTBa
Tema 1.1 Xumus — Hayka 0 BeliecTBax Y CTHBIN OTBET; penieHue OK 01
MPAKTUYECKUX 3a1a4
Tema 1.2 Ilepnoauyeckmii 3aKoH M Tadauua | YCTHBIN OTBET; PEIICHUE OK 01, OK 02
J.U. Menaeneesa IPAKTHYECKHX 3a/1a4
Pa3nen 2. XumMuyeckune peakuuu
Tema 2.1 TUNBI XHMHYECKHX PeaKIHii pelIeHre MPAKTUYECKUX OK 01
3a7a4
Tema 2.2 DiIeKTPOIHTHYECKAS AHCCOLMALMS U | PEIICHUE MPAKTUIECKUX OK 01
HOHHBbI 00MeH 3a71a4; BBITTOJHEHUE
TECTOBBIX 3aJaHUI
Pa3nen 3. CTpoeHue 1 cBOiicTBA HEOPTaHUYECKUX BeIECTB
Tema 3.1 Kaaccndukanusi, Homenkaarypa u | Kourposs npu pabore B OK 01, OK 02
CTPOCHUEC HEOPraHNIECCKUX BEIECTB rapax; pelieHue
MIPAKTUYECKUX 3a/0aY;
Tema 3.2 ®u3MKOXHMHYECKHE CBOMCTBA | YCTHBIN OTBET; PEILICHUE OK 01, OK 02
HEOPraHN4YeCKMUX BCIIECTB MNpaKTUYCCKUX 3aJa4
Tema 3.3 IIpou3BOACTBO HEOPraHUYECKUX Y CTHBIN OTBET; peLIeHUE OK 01, OK 02
BellleCTB. 3HAYeHMe U PUMeHeHue B ObITY U CUTYaIMOHHBIX 3a/1a4
Ha NMPOM3BOJCTBE
Pa3nen 4. CTpoeHnue 1 cBOiicTBa OPraHU4YeCKNX BelleCTB
Tema 4.1 Knaccudukauus, crpoeHue u BrinosiHeHUE TECTOBBIX OK 01
HOMEHKJIATYPa OPraHu4ecKuX BelecTB 3a1aHui
Tema 4.2 CaoiicTBa OpraHM4ecKux | YCTHBIN OTBET; pELICHUE OK 01, OK 02
CoOeIHHEHHH CUTYallMOHHBIX 3a/1a4
Tema 4.3 Opranuyeckne BemlecTBa B | YCTHBIH OTBET; OK 01, OK 02
JKU3HeIesITeTbHOCT u YeJI0BEKA. | BRLITOJTHCHHE TECTOBEIX

HpOI/l3B0)]CTBO U IMIPUMECHEHHUE OPraHuICCKUX
BE€IIECCTB B NIPOMBIIIJICHHOCTH

3aJIaHUN

Pa3nen 5. Kunernueckue u TEPMOAUHAMHUYICCKUE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHUYECKUX

peakumii

Tema 5.1 Kuneruyeckue 3aKOHOMEPHOCTH | YCTHBIN OTBET; PEILICHUE OK 01, OK 02
NMPOTEKAHNs XUMHYECKUX peakumnii NPAKTUYECKHX 3a71a4
Tema 5.2 Tepmoaunamu4eck ue | Konrpomus npu padore B OK 01, OK 02
3aKOHOMEPHOCTH MNPOTCKAHUA XUMHYECCKHUX napax; peleHue
peaxuuii. PaABHOBecHe XUMHYECKHX PeaKIMii NPaKTHYECKUX 33714

BBITIOJIHEHUE TECTOBBIX

3aJaHuN

Pa3nen 6. lucnepcHble CHCTEMBI

Tema 6.1 lucnepcHble cucTeMbl M (akTopbl | BEIIOIHEHNE TECTOBBIX OK 01, OK 02,
HUX YCTOMYMBOCTH 3a1aHui OK 07

Pasnes 7. KauecTBeHHBIE peakiiuy 00HApYKeHUSI HEOPraHUYECKUX U OPTaHNYeCKHX BellecTB
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Tema 7.1 OOHapyxkeHHe HeOPraHHYeCKUX
KATHOHOB U AaHMOHOB

VY CTHBIN OTBET; peleHne OK 01, OK 02

MPAKTUYCCKHUX 3a1a4d

Tema 7.2 OOHapy:keHHMe OpPraHHYeCKHX
BellleCTB OTIeJbHBIX KJIACCOB c

VY CTHBIN OTBET; penieHue OK 01, OK 02

MPAaKTUYCCKHUX 3a1a4d

HCIOJIB30BAHUEM KAYCCTBCHHBIX peammﬁ

IMpodeccnoHaIbHO-OPUEHTUPOBAHHOE CO/lePKAHUE (COAEePKAHNE MPUKJIATHOTO MOTYJINA)

Pa3nen 8. Xumus B ObITY M IPOU3B

O0/JCTBEHHOM JeATeJILHOCTH YeJI0BeKa

Tema 8.1 Xumus B ObITY 1 IPOU3BOACTBEHHOM OK 01, OK 02,
JeATeJILHOCTH YeI0BeKa OK 04, OK 07
Paznen 9.1. UccienoBanue 1 XHMHYECKHH aHAIN3 00beKTOB 0HOChephl
Tema 9.1.1 OcHoBBI 1a00PaTOPHOIi NPAKTUKHU | YCTHBIN OTBET; PEIICHUE OK 01
B Ipo¢ecCHOHAIBHBI X J1a00paATOPHUAX IPAKTUYECKMX 3a/1a4
Tema 9.1.2 Xumudeckuii aHajau3 Npod BObI Y CTHBIN OTBET; pelieHue OK 01, OK 02,
IPAKTHYECKMX 3a1a4 OK 07
Tema 9.1.3 XumuyecKnii KOHTPOJIb Ka4yecTBa | YCTHBIN OTBET; PEIICHUE OK 01, OK 02,
NPOAYKTOB MUTAHUA IPAKTUYECKMX 3a/1a4 OK 07
Tema 9.1.4 Xumudeckuii aHaau3 npod No4YBbI | PEIICHUE MPAKTUYECKUX OK 01, OK 02,
3amaq OK 07
Tema 915 HccaenoBanue 00bekTOB | BEINTOJIHEHNE TECTOBBIX OK 01, OK 02,
ouocdepsnl 3amaHuit OK 04, OK 07
Pa3znen 9.2 UccienoBanue 1 XuMHYeCKHA aHAIN3 00beKTOB TexHOC(epbl
Tema 9.2.1 OcHoBBI 1a00PAaTOPHOIT NPAKTHUKHU | YCTHBIN OTBET; PEIICHUE OK 01
B HpO(l)eCCI/IOHaJIbHLIX naﬁopaTopnﬂx MIPaKTUYCCKUX 3a7a4
Tema 9.2.2 XuMu4ecKuii aHAIU3 TEXHUYECKUH | YCTHBIN OTBET; pEIICHUE OK 01, OK 02,
BOBI IPAKTHYECKMX 337124 OK 07
Tema 9.2.3 XuMuYecKHil aHAJIN3 BO3AyXa BrinonHeHne TeCTOBBIX OK 01, OK 02,
3aJJaHui OK 07
Tema 9.2.4 Xumudeckuii aHaau3 nNpood Pemenue npaktuueckux OK 01, OK 02,
MATEPHAJIOB CTPOUTEIHLHOPECTABPANMOHHOI 3aja4 OK 07
JAesITeTLHOCTH U AU3aiiHa
Tema 9.2.5 UccnenoBanue 00beKTOB Y CTHBIN OTBET; peLIEHUE
TexHochepbI MPAKTUYECKUX 3a70a4
IIpoMe:KyTOYHBIN KOHTPOIb
IK3aMeH VY CTHBIN OTBET; peuIeHne OK 01, OK 02,
MPAaKTUYECKUX 3a]1a4 OK 04, OK 07
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IV. METOAUWYECKHWE MATEPUAJIBI JIJIsI ONEHKW 3HAHWUM, YMEHUI

4.1. OueHoYHbIE CPEACTBA, IPUMEHsIeMble JIJIfl TEKYLIEero KOHTPOJIs.
IIpumepbl npakTHYECKUX (CHTYAIIHOHHBIX) 32124

1. U3 mapo-crepxHeBOro Habopa cMOAEINPOBaTh MojieKyny Metana CH4.
2. CoctaBuTh (hOPMYIIBI:
2,2-MTUXJIOpIICHTaH 2-MeTWII-3,3-IUA TN TaH

3-MeTHII-4-3TUIIOKTaH 3,3-IMMETHIIIEHTaH

3. Ha3Batb yrieBoaopoabl:

CH3-(|IH-(|IH-CH3 2)CH3-CH,-CH,-CH3
CH; CH;
CH;3-CH - CH - CH - CH -CH3 CH3-CH- CH2-CH-CH3
Chy Oy g iy Gy o,

4. CoctaBuTh GOpMyIBL: 2,3-TUMETHITICHTaH |-X10p-2-MeTunoyTan 2,2,4,4-TeTpaMeTHIINIEHTaH
2,4-numeTnn-3->TUAIEHTaH

5.Ha3BaTh yrieBoaopo/s:

CH, fHJ

| —c—
H,C — CH,—C— CH,— CH,— CH, H,C CI CH,
|
cH, CH,
H CH,
I I H}C—CHz_CH—CHz_‘CHZ—CHJ
CH,— C— CH,— CH —CH, ]
| CH,

l
CH;, CH,

6. BerarcnnTe OTHOCHTENBHYIO MOJIEKYISIPHYIO Maccy KapOoHaTa KajbIIHs,
cynbdaTa Maraus, HUTparta cepedpa, CEpHON KHCIOTHI, 030Ha, ¢ocdaTa
KaJIbL[HUs, TUAPOKCUIA MEJIU, XJIOPUIA HATPUS

7. HpI/IBC,Z[I/ITC Ha3BaHNUA AJIKHHOB
1)CH=C-CH-CH,-CH, - CHs 2)CH3-CH,-C=CH

|
CH;

8. M3obpazute cTpyKTypHBIE (HOPMYJIBI
1) 2-mMeTmineHTaHa
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2) 2-MmeTunOyTeH-2
3) 6yTuH-2

IIpuMepsbl TeCTOBBIX 3a1aHU I

. Kakas xummnueckas cBsizb B Mosexkyine NH3?
a) MIOHHAs

0) MeTayInm4eckas

B) KOBaJICHTHAs MOJIIpHast

I') KOBaJEHTHas HENoJIsipHast

. BenecTBa ¢ KOBaJIGHTHOUM HEMOJISIPHOM CBA3BIO:
a) HCI

0)F

B) H,S

r) HF

. [onoxxurenpbHO 3apsKEeHHBIE HOHBI HOCST Ha3BaHUE:
a) KaTHOHBI

0) aHHOHBI

B) IPOTOHBI

T') SIEKTPOHBI

. CroxHbIe BEIECTBA, KOTOPHIE COCTOAT U3 aTOMOB METAJIJIOB U THAPOKCOTPYII, HA3bIBAIOT:
a) KUCTIOTHI

0) conu

B) OCHOBaHUS

T') OKCHJIBI

. CIlo’xHBIE BEIIECTBA, KOTOPHIE COCTOSAT U3 aTOMOB BOJOPO/Ia M KMUCIIOTHBIX OCTaTKOB, HAa3bIBAOT:
a) KUCTIOTHI

0) conu

B) OKCH/IBI

I') OCHOBaHHUS

. DnexTpoHHas popMyia aToMa HaTpUS:
a) 1s2 252 2p2

0) 152 2s2 2p6 3s2 3p4

B)1S2 252 2p6 351

r)1s2 252 2p6 352 3p5

. Uemy paBHO umcio opourtaieii Ha f-nmogypoBHe?
a)l
6) 3
B) 5
r)/

. UeM OTIMYAIOTCS aTOMBI U30TOIIOB OJHOT'O sJeMeHTa?

14



a) YUCJIOM IIPOTOHOB
0) YKCIOM HEUTPOHOB
B) YHCJIOM JIEKTPOHOB
T) 3apsA0M szpa

9. Kakyto obmyro popmyiry umeeT oCHOBaHHE?

10.

11.

12.

13.

14.

a) Me(OH),
0) Ha(Ac)

B) Om Oy

r) Mey (Ac)y

Kaxkoii u3 kuciaor COOTBETCTBYET Ha3BaHHUE «KCCPHUCTAA KHCJIoTa»?
a) HzS
6) H,S,05
B) HoSO3
F) HzSO4

DTOpP — ATO CaMBbIid:
a) aKTUBHBIA HEMETAJLT
0) MPOYHBIN AITEMEHT
B) CHJIBHBIN OKHCIIUTEIb
T) AIEKTPOOTPHUIATENbHBINA AIIEMEHT

Y CTaHOBHUTE COOTBETCTBUE MEXK]TY BUJIOM XMMUYECKOH CBSI3U U BEIIECTBOM.
1)Uonnas A) Zn

2)KoBayeHTHast b) NaCl

3)Bonopoanas B) NHs

4)Meramnuueckas 1) CHy

VY cTaHOBHTE COOTBETCTBUE MEXK/TY XUMUUYECKHM 3JIEMEHTOM U €r0 CTEIICHbIO OKUCIICHUS
1)Kucnopon A 17

2)Xnop B)2"

3)unk B) I’

4)Hatpuii 2

BriOepure HECKOIBKO BapuaHTOB 0TBeTa. B 00pa3oBaHMU XUMHUYECKON CBSI3U MOTYT

y4acTBOBATb. ..

a) HCCHapeHHBIC QJICKTPOHBI aTOMa

0) CriapeHHBIE JIEKTPOHBI aTOMa
B) BakaHnTHas opOuTab
T) DJIEKTPOHBI U TPOTOHBI

15.

YcTaHOBHUTE COOTBETCTBUE MEKY KJIACCOM HEOPTraHMYECKUX COSTUHEHHUH U PUMEPOM

HCOPraHNYCCKOI'0 BCUICCTBA

16.

17.

1)Okcun A) H,SOq
2) Conb b) NaCl

3) Kucnora B) Na,O

4) Ocuoanrie I') Ca (OH),

MeTaH UMeeT TeOMETPUIECKYIO PopMY:

O6myro popmyny CnH2n+2 umeeT kiacc:
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18. O6mas GopmMya roMoJIOTOB aTKaINCHOB:

19. Ipu xako# peakuu MOJIy4arT Kayayku?
a) TUJIPOTeHU3AIIN
0) mosiMMepu3auu
B) U30MEPHU3AINH
T') MOJIMKOHJICHCAIIUH
20. Kakue peakiuu HanboJsiee XapaKTepHbI Il aIKAaHOB?
a) oOMeHa
0) npucoeAMHEHUS +
B) 3aMeIIEeHUs
) IeruApaTauu

21. ®opmyre COeIMHEHUSI COOTBETCTBYET Ha3BaHHUE!

G o
H-C—C=C—CH—CH,
CH; cl

a) 2-MeTHII-6-XJIOpreKcaHo-5

0) 5-meTun-1-xmoprekcuH-3-0J1-2

B) 2-THAPOKCH-S-METHII-1-XTOpPreKCHH-3
') 2-THAPOKCH-5-METHII-1-XJTOpreKCuH-3

22. YKaxuTe Kiacc yrieBoJI0poJIoB, KOTOPOMY He CBOMCTBEHHA peaKIMsl MPUCOETUHEHUS
a) AnkaHs +
0) Lluknoankanbl
B) AJIKHHBI
) ApeHsl
1) ATKEHbI

4.2. OneHouHnble cpeacrea, NpUMEHsAEMbIEC NJIsA leOMe)KyTO‘-IHOﬁ arrecralnmm 1mo UuToramM

H3YYCHUA TUCHUIITTHHBI

BOITPOCHI
JJISl HOATOTOBKHU K HTOTOBOMY KOHTPOJIIO

1. Texnuka 0€30NMaCHOCTH B XHMHYECKOU J1a00paTOPHUH.
2. 3aKOH COXpaHEHHS MacChl BEIICCTB.
3. AtoMm — cnoxHas yactuna. CocTaB aTOMHOTO sipa. DJIEKTPOHHAS 000JI0YKa aTOMOB.

4. Ileproanueckas TabIMIIA XUMUYECKUX 3JIEMEHTOB — rpad)ndeckoe 0TOOpaKkeHUE MEPHOIUIESCKOT0

3aKOHa.
5. OKUCTUTEIBHO-BOCCTAHOBUTEIIHHBIE PEAKIINH.

6. X¥MU1ecKne HCTOYHUKHU TOKa. DIEKTPOJIN3 PACIIIaBOB H BOJIHBIX PACTBOPOB AJIEKTPOIUTOB.
7. Kitaccudukanus opraHn4ecKux COeAHMHEHHH.

8. F'omoutornyeckuii psn akaHoB. XUMUYECKUE CBOWCTBA aJIKAHOB.

9. [lukIT0aNKaHBI.

10. 'oMOJIOTHYECKUI PsIIT aTTKEHOB.

11. Ankanuensl. OCHOBHBIE IIOHSTHUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEMHEHHH.

12. T'oMOJIOTHYECKUIA PsII ATKHHOB
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13. 'oMoIOTHYECKHiA Psiji APCHOB.
14. CtpoeHnre u KiaacCUPUKAINS CITHPTOB
15. l'oMonmoru4eckuii psij aIbJIErUI0B U KETOHOB.

DK3aMeH MPOBOAMUTCA B YCTHOH (hopMe ¢ HCIONb30BaHHEM KOMIUIEKTa OmieroB. OauH
OWJIeT BKJIIOYACT TeopeTHuecKuit 00k (2 Bompoca) u npaktuueckuid 0yok (1 3amanue). buneTs
UMEIOT OJIMHAKOBOE YHCIIO BOINPOCOB. OK3aMEHATOpPY MPEAOCTaBIseTCS MpaBO 3a/1aBaTh
00y4aromuMCs JTOTIOTHUTENIbHBIC M YTOUHSIOIINE BOIPOCHI 110 OUIIETY.

Oo0pa3sen Ixk3aMeHAIIMOHHOT0 OUJIeTa

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTeIbHOE YUPESIKIACHUE
BbICILIEr0 00pa30BaHUs
«OMcKkuil rocyapcTBeHHbIN arpapHblii yausepcutetT um. I1LA. Cronsinuna

YHUBEPCUTETCKHUI KOJUIECHK arpoOu3Heca
YT1Bepxkaaro:

IpeaceaTeslb METOIMYECKOIO COBETA
M.B. UBanunkas

3K3AMEHAIIMOHHBIN BUJIET Ne 1

00/1.11 Xumus
(criermanbHOCTH 36.02.01 Berepunapus)

1. TexHuka 6€30MMaCHOCTH B XUMHYECKOH TabopaTropuu.
2. 'omonoruveckuii psi aTKaHOB. XMMHYECKHE CBOMCTBA alTKaHOB.
3. IIpuBenuTe Ha3BaHUS ATTKUHOB

1)CH=C-CH-CH>-CH; - CH3 2)CH;3-CH,-C=CH

|
CHs

OIIO6pCHO Ha 3aCCaHUH MCTOANYCCKOI'0 COBETA, IMPOTOKOJI Ne oT T.
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V. IIOKA3ATEJIX OHEHKMU PE3YJIbTATOB OCBOEHUA JTUCIUITJIMHBI

YpoBeHb
chopmupo-
BaHHOCTH
KOMIIeTeHIu i

Onenka

KpuTepnn OICHUBaAHUA 110 BUIaAM paﬁoT

TECTUPOBaHUE nmpo4yue BUAbI paﬁ()T o TMCHMUIIJIMHE

(mpoueHT
NMPaBHIBHBIX
OTBETOB)

Bricokuii

O1inyHo

90-100%

OO6yuaromuiics r1y00Ko ¥ IIPOYHO YCBOUII
TEOPETUYECKHUM U OCBOUJI MPAKTUYECKUI
maTepuai. Jlaet Joru4HbIe U rPaMOTHbBIE
OTBETHI. /leMOHCTpUpYyeT 3HaHHE HE TOJIBKO
OCHOBHOT0, HO U JIONIOJIHUTEIBHOTO
MaTepuana, ObICTpO OPUEHTHUPYETCS, OTBEYast
Ha JIOTIOJIHUTENbHBIE BOMTPOCHL. CBOOOTHO
CIPABIISIETCS C MOCTABICHHBIMU 3a[auaMH,
apryMEHTHPOBAHO U BEPHO OOOCHOBBIBAET
NPUHSTHIE PEIICHHUS.

[ToBbIIIIEHHBIH

Xopoltiio

70-89%

OOyuaronuiics TBEpAO 3HACT IPOrPaMMHBIH
MaTepHal, FPaMOTHO U 10 CYIIECTBY U3Jaract
ero. He nmomyckaer cylecTBEHHbIX
HETOYHOCTEH IIPU OTBETAX HA BOIIPOCHI,
MpaBHUJIbHO NPUMCHACT TCOPETHICCKUC
IIOJIO’KEHUS IIPU PEILIEHUH TIPAKTUUECKUX
3a/1a4, BJIaJIcET HaBbIKaMU U IpUEMaMH UX
BBITOJTHEHMUS.

bazosriit

VYnosuer
BOPHUTE

BHO

50-69%

OO6yyaromuiicss JEMOHCTPUPYET 3HAHUSI TOJIBKO
OCHOBHOT'O MaTepuasa, HO He YCBOWJI €ro
JIETaJIH, UCTIBITBIBAET 3aTPYyTHEHUS TIPU
pelIeHu TpaKTUYECKUX 3a1ad. B oTBeTax Ha
TOCTaBJIEHHBIE BOMPOCHI JOMTYCKAET
HETOYHOCTH. [/[aeT onpeneneHust NOHATUH,
Heuckaxaroume ux cMmbica. Hapymaer
MOCJIEI0BATEIbHOCTh U3JIOKEHUS
MPOrpaMMHOI'0 MaTepuaia.

He

chopmupoBana

Heynosn
€TBOPUTE

JJBHO

0-49%

OOyuaromuiicst He 3HAET, HE BBHIMOTHSCT UITH
HEIPABWIBHO BBIITOJHSET OOJIBIIYIO YacTh
yaeOHoro Marepuana. Jlomyckaer ommOku B
(hopMyIIHpOBKE ONpeAeTeHUH, HCKAKAIOIIUE
UX CMBICII, OECTIOPSIIOYHO ¥ HEYBEPEHHO
n3naraet matepuain. OTBETHI Ha
JIOTIOTHUTEIIFHBIEC BOIPOCH OTCYTCTBYIOT. He
BBITIOJTHSIET 3aaHHUS.
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JIMCT PACCMOTPEHWH U OJOBPEHUI
padouyeil nporpaMMbl 1M CHATIIIHHbI
00.11 Xumus
36.02.01 Berepunapus

1) PaccmoTpena u ogo0peHa:

a) Ha 3acenanmu npeMeTHO-IUKIOBON METOJHYECKON KOMHCCHI

npotokos Ne 7 ot 17.05.2023 r. ,
; /

ey
[Ipencenarens IIIIMK // Y E.M. KaznaueeBa

7

6) Ha 3aceanum METOIMYECKOTO COBETA MPOTOKoa )e'5 ot 25.05.2023 r

IIpencenaresib METOOUYECKOTO COBETA (2/ M.B. WBanunkas

7 7

2) PaccMoTpeHa M 000peHa BHEIITHHM 3KCIIEPTOM

a) PyxoBogurens Hayuno-meroguueckoro ornena AHIIOO «Omckast akageMusi S5KOHOMHKH U
npeanpuHuMarenseTBay A.B. Muxaiinenko

N3MEHEHUA U JOITIOJIHEHUA
K padoueiil mporpamMme M CUMIIJIMHBI
HaumeHoBaHue B coctase OOII 36.02.01 Berepunapus

BexomocTh n3mMeHeHui

OTMeTKa
C Howmep u ocHOBHOE yTBEP>KJICHUH/ COTJIACOBAHUH N3MEHECHHIM
0K
POt coJiepyKaHue pykoBoautens OOIT
C KOTOPOT'O BBOJIUTCS
W3MEHEHU W/ UIn WHUITUATOP WIIH
U3MCHCHUE
JIOTIOJTHEHHUS N3MEHEHUS mpencenarens [TIIMK/

MK
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