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PabGouast mnporpamma 00mI€00pa30BATENHHON  TUCHUTIUHBI  « XHAMUS
pazpaborana Ha ocHoBe DefepanbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEIBHOIO
CTaHjapra cpefaHero ooémero oOpa3oBanus (nmanee - ®I'0C), (Ilpukas
MunoOpHayku Poccuun ot 17 wmas  2012r. Ne 413), ®dexaepanbHOro
TOCYy/IapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEAHET0 MPOPECCHOHATHHOTO
oOpazoBanust 1o crneunaabHOoCcTH 19.02.12 «TexHoa0rus NMPOAYKTOB NMUTAHUA
JKHBOTHOTO MpoOMCXOxKIeHus». (3apeructpupoBano B Muniocte Poccun
21.06.2022 Ne68942), mpumepHoii paboueit mporpammbl 00I1e00pa3oBaTeIbHON
JUCHUTUTMHBL «XUMUs» 7151 Tpo(dhecCUOHANTBHBIX 00pa30BaTEIbHBIX OPraHU3aIUH,
yTBEpKJIeHHOM Ha 3acefgaHuu CoBeTa MO OLIEHKE COJEpXKaHUS U KadyecTBa
OpPUMEPHBIX  pabodyux mporpaMMm  00IIe00pa3oBaTEILHOTO U COIMAIBHO-
TYMAaHUTAPHOIO IIUKJIOB cpeaHero mnpodeccuonansHoro oopasoanus (IIporokon
Ne14 ot 30 HOs10pst 2022roza).

Opranuzarus - pa3paboTUHK: ['ocynapcTBeHHOE ~ aBTOHOMHOE
npodeccuonanbHoe oOpaszoBarenbHOe  yupexiaeHue Pecrybnukum — Xakacus
«ATpapHBIA TEXHUKYM.

Pazpabotuuk: ['onbuiep B.A., npenonaatens ['AIIOY PX «ArpapHbiit
TEXHUKYM
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1. O0masi xapakrepucTuka padoveil nporpaMmbl 0011e00pa30BaTeIbHOM
AUCHHUILUINHBI «XHUMHS»

1.1. MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOH mpodeccuoHAJIbHOM
o0pa3oBaTe/IbHOM MPOrpamMMbl

OO6meoOpa3oBaTebHas AWCHUIUIMHA «XUMHUS» SBISACTCS 005S3aTEIbHON
4acThio  0011e00pa30BaTEIbHOTO LMKJIA 00pa30BaTEIbHOW MPOTpaMMBI B
cootBeTcTBUM ¢ DPI'OC CIIO mno creuuanvnocmu 19.02.12 «Texnonozusn
HPOOYKMO8 RUMAHUA HCUBOMHO20 NPOUCXOIHCOCHUA).

TpynoeMKOCTh AUCHUILUIMHBI «XUMUSD» Ha YIIIyOJI€HHOM YPOBHE COCTABIISIET
144 gaca, u3 koropeix 102 gaca — 6a3oBwIi MOaynb (7 pasmenoB) m 42 daca —
NPUKIAIHOM Monaynb (2 pasnena), BKIIOYAIOIIUN MPAKTUKO-OPUEHTUPOBAHHOE
COJIEpKaHMe, YCWIIMBAIONlee MNPO(PMIbHYI0 COCTaBISIONIYI0 [0 KOHKPETHOMN
npodecCur WK CeIUaIbHOCTH.

[TpuknagHoii MOAYJh BKIIIOUAeT JBa paszziena. Pasgen 8 «Xumus B ObITY U
MPOU3BOJICTBEHHON  JIEATEIBHOCTH  YEJIOBEKA»  pealu3yercs g BCEX
npodeccuii/cnenuanbHOCTe Ha MaTepuaie KeHCoB, CBA3aHHBIX C HKOJIOTHYECKOM
0€30MacCHOCThI0O M OILICHKOM TIOCJEACTBUN OBITOBOM H MPOU3BOJACTBEHHOM
JEATEIbBHOCTH, TI0 OTpacisiM  Oyayiied mnpodecCUOHANBHOW — AESTEIbHOCTH
oOyuaromuxcs. Pazmen 9 «MccnenoBanne W XUMHYECKUNA aHaAIU3 OOBEKTOB
ouochepni».

[leppon oOydeHHss W pacmpefeieHHe IO CeMecTpaM  OIpeiessieT
oOpa3zoBarenbHasi  OpPraHM3allMs  CaMOCTOSATENBHO, C  y4E€TOM  JIOTMKH
dbopMHpOBaHUS TPEIMETHBIX PE3yJbTaTOB, OOMIMX MW MPOPECCHOHAIBHBIX
KOMIIETCHIIUM,  MEXIPEJAMETHBIX  CBS3€M C  JIPyTUMU  JUCHUIUIMHAMH
00111e00pa30BaTeIbHOTO U 0011eNPO(hEeCCHOHATBHOTO IIUKJIOB YY4EOHOTO TIJIaHa.

1.2. Hesaun v mui1aHUpPyeMble pPe3yJibTAThl 0CBOCHUS AU CIUTIIUHbI
1.2.1. leau u 3aaa4y JTUCHUILIMHBI

@opMHUpOBaHUE y CTYAECHTOB XHMHWYECKOM COCTABIIAIOLIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpA KakK OCHOBBI MPUHSTUSA PEHICHUNA B >KU3HEHHBIX U
ITPOU3BOJICTBEHHBIX CUTYAlUSAX, OTBETCTBEHHOTO NTOBECHUS B IPUPOIHOM CpELE.

3agaum IMCHHUIIINHBI:

1) chopMupoBarh NMOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUUYECKHUX
ITPOLIECCOB U SIBJICHUM B OKPYKAIOWIEN CpeJie, LIETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;



2) pa3BUTh YMEHHUS MPOBOAMTH PACUYETHl MO XUMHUYECKUM (opMyliaMm H
YPaBHEHUSIM XMMHUYECKMX PEaklHil, I[UIAHUPOBATH W  HUHTEPIPETUPOBATH
pe3yJIbTaThl XUMHUYECKUX IKCIIEPUMEHTOB,

3) copMupoBaTh HABBIKM NPOBEIECHUS XUMHUYECKHX 3KCIEPUMEHTAIbHBIX
UCCJIEIOBAaHM C COOJIIOIEHNEM TTpaBuil 0€30MacHOr0 OOpaIleHus C BEIECTBAMHU U
71a00paTOPHBIM 000PYIOBAHUEM;

4) pa3BuUTh YMEHHMS AaHAJIA3UPOBATH, OLEHUBATH, IPOBEPATH HA
JIOCTOBEPHOCTH M 0000111aTh HHGOPMAIIUIO XUMHUECKOTO XapaKTepa U3 pa3IndHbIX
VMCTOYHUKOB;

5) cdopmupoBaTh  yMEHHUSI ~ IPOTHO3UPOBATH  TOCJIEACTBUS  CBOEH
NEATEIbHOCTH M XUMHUYECKHX MPUPOJHBIX, OBITOBBIX U IMPOU3BOJCTBEHHBIX
IIPOIIECCOB;

6) chopMupoBaTh MOHUMAHNUE 3HAYUMOCTH JOCTUKEHUU XUMHUYECKON HAYKH
Y TEXHOJIOTUH ISl pa3BUTHS COIMAILHON U MTPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHH 001Ie00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO



Koa n
HanMMeHOBaHUe
(opmupyembIx
KOMIIeTeHIH i

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

O6mmue!

JluCunIIMHAPHbIE

OK 01. Beibupats
CIOCOOBI PeIICHUs
3a1a4
pohecCHOHATBLHOM
NESATCIIbHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTh K TPYyIy, OCO3HaHUE IIEHHOCTH MAacCTEpCTBa,
Tpyaoooue;

- TOTOBHOCTh K aKTHBHOW JIEITCILHOCTH TEXHOJIOTMYECKOH U
COIIMAIbHOM HAIPaBIEHHOCTH, CIIOCOOHOCTh WHUIIUUPOBATH,
IUTAHUPOBATh M CaMOCTOSITEIBHO  BBIMOJHATH — TaKYIO
JIeITCIIbHOCTB;

- HHTEpeC K Ppa3Iu4HbIM cdepam npodhecCHOHATBLHON
JIeITEIIbHOCTH,

Osiafenue YHHBEPCAJIbLHBIMH y4eOHBIMU
MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30BbIe JJOrHYECKHE IeHCTBHS:

- CaMOCTOSITETbHO (OPMYIHPOBATh M  aKTyaIM3UPOBATh
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;

- YCTaHaBIIUBATh CYIIECTBEHHBIN MPU3HAK UM OCHOBAHUS JJIs
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;

- OMNpeneNsaTh LEeNH AEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBISBIATH  3aKOHOMEPHOCTH W TNPOTHBOpPEUYUs B
paccMaTpUBAEMBbIX SIBJICHUSX;

-  BHOCUTh KOPPEKTHBBI B JCSITEIHHOCTH, OIICHUBATH

- BJAJE€Th CUCTEMON XMMHUYECKHUX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XUMHUYECKHI SJIEMEHT, aToM,
ANIEKTPOHHAsi 000JI0YKa aToMa, s-, P-, d-3JEKTPOHHBIC OpOUTAIIH
aTOMOB, UOH, MoOJIEKYyIa, BaJICHTHOCTb,
AJIEKTPOOTPHULIATELHOCTh, CTENEHb OKHUCIIEHUS, XUMUYECKas
CBSI3b, MOJIb, MOJIIpPHAsi Macca, MOJIIPHBIN 00BEM, yTrIIepOIHBIHI
CKeleT, (yHKUMOHANbHAs Tpylma, pagudkan, H30Mepus,
M30MEpbI, TOMOJIOTMYECKUN psJ, TOMOJIOTH, YIJIEBOJIOPOJIBI,
KHCIIOPOJI- W a30TCOJEp>KaIllhe COEAMHEHUS, OUOIOTUYECKU
aKTUBHbIC BellecTBa (YIJIEBOJbI, JKHPBI, OEJIKH), MOHOMED,
MIOJINMED, CTPYKTYpHOE€  3BEHO,  BBICOKOMOJEKYJSPHBIE
COCIMHEHUS, KPUCTAJUIMUECKass peIIeTKa, THUIbl XUMHYECKHX
peakuuii  (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE,  JK30- U
SHJOTEPMUUYECKHE, PEaKIMd HOHHOTO OOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI, ANEKTPOJINTUYECKAS
JUCCOIMAIUs,  OKHCIUTENIb,  BOCCTAaHOBUTEIb,  CKOPOCTh
XUMHUYECKON peakInHi, XHUMHUYECKOE paBHOBECHE), TEOPUU U
3aKOHBI (TEOpUsSI XUMUYECKOTO CTPOCHHUS OPTaHUYECKHUX BEIECTB
A.M. bytiepoBa, Teopusi SJIEKTPOJIMTHUYECKOW AMCCOLMALINH,
nepuoanueckuii 3akoH J[.M. MeHneneeBa, 3aKOH COXpaHEHHS
Macchl), 3aKOHOMEPHOCTH, CHMBOJHUYECKUN SI3bIK XHUMHH,




COOTBETCTBUE PE3YJbTATOB LEJISAM, OLECHUBATh PUCKHU
MMOCJICACTBUI NCATCIbHOCTH;
- pa3BHBaTh KPEAaTUBHOE MBIIUICHUE TPU  PELICHUU

JKU3HEHHBIX TTPOOIEM

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

- BJAJETh y4eOHO-UCCIIeIOBATEICKOM |
MIPOCKTHOM JIeATEIbHOCTH, HAaBBIKAMHU pa3pelicHus mpooiem;

HaBbIKaMM

- BBISBJIIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU u
AKTYAJIM3UPOBATh 3ada4dy, BbLABUI'aTb THIIOTEC3Yy €€ PCUICHUA,
HaxoauThb APTYMCHTBI JJIsA

YTBEPKJICHHM, 3a1aBaTh IapAMETPBI U KPUTEPUU PELICHUS;

JI0KA3aTelIbCTBA  CBOHX
- aHaJIM3UPOBATh IOJIYYCHHBIC B XOJIE PCIICHHS 3a/a4H
pe3yJbTaThl, KPUTHYECKU OIICHUBAaTh WX JIOCTOBEPHOCTH,
NPOTHO3UPOBATh U3MECHEHHE B HOBBIX YCIIOBUSIX;

- yMeTh TIEPEHOCHTHh 3HAaHUS B TMO3HABaTEIbHYIO H
MPAKTHYECKYI0 00JaCTH KUZHEIEATEIbHOCTH;

- YMETb HHTEIPUPOBAThb 3HAHUA W3 Pa3HBIX IPEAMETHBIX
o0JacTen;

- BBIJIBUI'aTb HOBBIC UICHU, Hpennaraﬂ, OpI/IFI/IHaJ'II)Hble
MOJIXOJIbI I PELICHUS;

- CIIOCOOHOCTH UX MCIIOIL30BaHUA B IT03HABATEIBLHON 1

COIIMATLHOM ITPAKTHUKE

(aKTOJIOTHUECKUE CBEJICHHUS O CBOMCTBAX, COCTABE, MOIYUYCHUH U
0€30macHOM HCIOJIb30BaHUHM BAKHEHIINX HEOPTraHWYECKHX W
OpPraHWYECKHUX BEIIECTB B OBITY U MPAKTHUECKOW NESATEIHLHOCTH
YEIJI0BEKA;

- YMETb BBIABIATH XapaKTEpHbIE IPU3HAKM U B3aUMOCBA3b
WU3YYCHHBIX IOHATUH, NMPUMEHATH COOTBETCTBYIOIIUE ITOHATHS
IIpY ONHCAaHUU CTPOEHUS M CBOWCTB HEOPraHUYECKUX U
OpraHUYeCcKUX U UX IpeBpalleHuil;

BC€IICCTB BBIABIIATH

B3aMMOCBSI3b ~ XMMHYECKHX 3HAHMA C  TOHATUSAMH |
NPEJCTAaBICHUSAMH JIPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETh UCHOJB30BaTh HAUMEHOBAHUS XUMHUYECKUX COCIUHEHHN
MEKIYHAPOJAHOTO COI03a TEOPETUYECKOW M MPUKIATHONH XUMHH
U TPUBHAIbHBIC HA3BaHMS BAKHEHWIIMX BEIIECTB (ITHIICH,
alleTHJICH, TIMLEPUH, (PEeHOI, popMalbaeru, yKcycHasi KHCIIOTa,
[JIUIWH, YrapHbld ra3, YIJIEKUCIbIM ra3, amMMMak, ramieHas
HeramieHasi W3BeCTb, NUTbEBas COAa M JAPYIHX),
(hopMyIibI
BEIIECTB, YpPaBHEHHsS] XHMHUYECKHX pEaKIHi, OOBACHATh HX

HU3BECTh,

COCTaBJIATH HEOPraHWYECKUX M  OPraHUYeCKHX
CMBICTT; TIOJTBEPKAATh XapaKTepHbIE XHWMHYECKHE CBOMCTBA
BEIIIECTB COOTBETCTBYIOUIMMH HKCIHEPUMEHTAMU M 3aIlUCIMU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- yMETh  YyCTaHABJIMBATh  NPUHAIEKHOCTH  HU3YYEHHBIX
HEOPraHWYECKUX WU OPraHUYECKHX BELIECTB K ONPEACICHHBIM
KJIaccaM M TpynIiaM COCIMHEHUM, XapaKTEepU30BaTh UX COCTAB U
BOKHEHIINE CBOMCTBA; OMNPENECTATh BUIbI XUMUYECKHX CBS3EH
(koBasieHTHasi, WMOHHAs, METAJTMYECKas, BOJOPOJHAS), THUIIBI
KPUCTAJUIMYECKUX  PEIIETOK

BEIIECTB;  KJIACCHU(UIIMPOBATH

XUMHYCCKUC PCAKIIUU;




- cOpMHpOBATH TPEACTABICHUS: O MATEPUAILHOM EIWHCTBE
MUpa, 3aKOHOMEPHOCTSX U [T03HABAEMOCTU SIBJIEHUI MIPUPOABL; O
MECTE U 3HAUEHHWU XMMUU B CUCTEME ECTECTBEHHBIX HAayK U €€
poiu B O0ECHeYeHUH YCTOWYMBOTO PAa3BUTHUSI YEIIOBEUECTBA: B
pelIeHnr Mpo0ieM 3KOJOTHYEeCKON, SHEPreTHUECKON U MUIIEBON
0€30MacHOCTH, B Pa3BUTHM MEAMIMHBI, CO3JAHUM HOBBIX
MaTepuaioB, HOBBIX HCTOYHHMKOB SHEPruu, B OOeCIeueHUU
palMOHATIBHOTO  MPHUPOJIOIONB30BaHMU, B  (OPMHPOBAHUHU
MHUpPOBO33PEHUSI W OOIIEH KyJIbTyphl YeEJIOBEKa, a TaKKe
HKOJIOTUYECKH 0OOCHOBAaHHOTO OTHOLICHHUS K CBOEMY 37J0POBBIO
Y IIPUPOJHOU Cpene;

- BJIaJIETh CHUCTEMON XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOINOJIATAIONINE TIOHATUA (JOMOJHUTENBHO K CHCTEME
NOHATHM  0a30BOr0  ypoBHSI) - HM30TONBL, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHHME aToMa, THOpUAM3aLus aTOMHBIX
opbuTtaneit, xumuueckas cBs3p ('O " um "", KpaTHbIE CBSI3H),
MOJIIpHasi KOHILIEHTpalus, CTPYKTypHas (opmyra, H30MepHs
(cTpyKTypHasi, reoMerpuyeckasi (LIUC-TPAHC-U30MEpUs), THUIIbI
XUMHUYECKHX pPEaKIuil (roMO- M TreTeporeHHble, oOpaTHUMble U
HeoOpaTUMbIe), pacTBOPHI (MCTUHHBIC, AUCTIEPCHBIC CHUCTEMBI),
KPUCTAJJIOTUAPATBI,  CTENEHb  JUCCOLMALMM,  DJIEKTPOJIU3,
KPEKUHT, pPUG(OPMUHT);TEOPUNM U 3aKOHBI, 3aKOHOMEpPHOCTH,
MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE ITOHUMaHMS
OPUYMHHOCTY M CHUCTEMHOCTHM  XUMHYECKHX  SIBJICHUH,
COBpPEMEHHbIE TPEJCTABICHHUS O CTPOEHUWU BellecTBa Ha
aTOMHOM, MOJIEKYJSIPHOM M HAJMOJEKYJISIPHOM YpPOBHSX;
NpEJICTaBICHUsT O  MEeXaHM3Max  XHMHUYECKHUX  peakUui,
TEPMOJMHAMHYECKUX U KHHETUYECKHX 3aKOHOMEPHOCTSIX HX
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IIPOTEKaHUs, O XUMHYECKOM pAaBHOBECHM, JAMCIIEPCHBIX
cucreMax, (akTOJIOIMYECKHE CBEICHUS O CBOICTBax, COCTaBe,
NOJydeHHH U 0Oe30MacHOM  HCIIONB30BAaHMM  Ba)KHEHIIUX
HEOPraHMYECKUX U OpraHMYeCKUX BEUIECTB B ObITY H
IPAKTUYECKOM JeSITEIbHOCTH YEIOBEKa; OOLIMX Hay4yHbIX
OPUHIUIAX ~ XMMHUYECKOro  IMpOU3BOACTBa (Ha  IpHUMepe
IPOM3BOJICTBA  CEPHOM  KUCIOTHI, aMMHakKa, MeETaHoJa,
nepepadoTKu HEPTH);

- YMeTh MNPOBOJIUTH PACUETHl 1O XHMHUYECKHM (opMmyiaM u
YPaBHEHUSAM  XHUMHMUYECKHUX  peakuud C  HUCIHOJb30BaHUEM
¢u3nveckux BeNMWYMH (Macchl, O0beMa Tra30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOLIMX BEIECTBA C KOJMYECTBEHHOM
CTOPOHBI: pacueThl MO HAXOXKJIECHUIO XUMHUYECKOH (QOopMyIibl
BEIIIECTBA; pacyeTbl Macchl (0Obema, KOJIMYECTBA BEIIECTBA)
IIPOJYKTA pEaKLUHU, €CIIM OJAHO U3 HUCXOJHBIX BEIIECTB JAHO B
BUJE  pPAcTBOpa C  ONPENEICHHOM  MaccoBOWM  JoJieH
PacTBOPEHHOTO BeENIeCTBA WJIM JAaHO B U30BITKE (MMeEeT
MPUMECH); pacyeTbl MaccOoBOM WM OOBEMHOHM J10JIM BBIXOJa
MPOJIYKTa pEaKIMU; pacdeThl TerIoBoro s¢dexra peakuuid,
00BEMHBIX OTHOILIEHUH Ta30B;

- YMETb BBIABIATH XapaKTEpHbIE IPU3HAKU U B3aUMOCBA3b
W3YYECHHBIX TOHATUH, NMPUMEHATH COOTBETCTBYIOILUE ITOHATHS
IIpY ONHUCAaHUU CTPOEHUS M CBOWCTB HEOPraHWYECKUX U
OpraHMYECKUX BELIECTB M UX [PEBpallleHUui; BBIABIATH
B3aMMOCBSA3b  XMMHYECKMX  3HaHUM C  TMOHATHSAMH U
MIPEJICTABICHUSIMA JIPYTUX TMPEAMETOB IJisd 0ojiee OCO3HAHHOTO
MOHUMAaHUS U OOBACHEHUS CYLUIHOCTH MaTepUaIbHOTO €IUHCTBA
MHUpa; HCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHE 3HaHUS JUIsS

9




OOBSICHEHUSS W  TPOTHO3UPOBAHUS  SBJICHHUN, HMMEIOIIUX
€CTECTBEHHOHAYYHYIO [IPUPOAY;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUSI XUMUYECKUX COCIUHECHUI
MEXKIYHapOJHOTO COK3a TEOPETUYECKON M MPUKIATHON XUMHHU
Y TPUBUAJIBHBIC Ha3BAHUS BELIECTB, OTHOCAIIUXCA K U3YYCHHBIM
KJlaccaM OpPraHMYeCKUX U HEOPraHWYECKHX COCIUHCHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJHMKY JUISl COCTaBJICHUS
dbopMynT  HEOPraHWYECKUX  BEIIECTB, MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTBHIX, COKpAIIEHHBIX M CKEJIETHBIX)
dbopMyn OpraHMYeCKHX BEIIECTB; COCTaBIATh ypaBHEHUS
XMMHYECKMX  PEaKIUMd W  PacKpblBaTb UX  CYIIHOCTH:
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMid  MOCPEICTBOM
COCTaBJICHHUS 3JIEKTPOHHOTO OajaHCca ATHUX PEaKIMi; peaKIui
MOHHOTO OOMEHa TIyTeM COCTaBJICHHS WX TIOJHBIX U
COKpAILICHHBIX HMOHHBIX YPaBHEHWH; pEaKkLUM TUIPOJIN3a,
peakuun KOMIUIEKCO0Opa3oBaHus (Ha IpuMepe
TUJAPOKCOKOMIUIEKCOB IIMHKA M aJTIOMUHHUS), TOATBEPKIAThH
XapakTepHbIe XUMHYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH W 3aMUCSIMH YpaBHEHUU
XAMHUYECKHUX PEaKIUi;

- YyMeTh KIacCHU(UIMPOBATh HEOPraHUYECKHE W OpPraHudecKue
BEIIECTBA M XMMUYECKUE PEAKIMH, CAMOCTOSITEIHHO BHIOMPATh
OCHOBaHUS ¥ KpPUTEPUU [UIS KIACCUPUKALUU H3y4aeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAB M BaKHEUIITHE
CBOICTBa BENIECTB, MPUHAIICKANINX K OMPEACICHHBIM Kilaccam
W TpynmaMm coeAuHeHWW (TpOCThie  BEMIECTBA, OKCHU/IBI,
TUIAPOKCHUJIBI, COJH; YTJIEBOJIOPOIBI, TIPOCThIE (PHUPHI, CIHUPTHI,
(heHOBI, albIeTHIbl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOKHBIC
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3GUpPBI, KHUPHI, YIIEBOABI, AMUHBI, AMHUHOKHUCIOTHI, OEIKH);
MPUMEHATh 3HAHUS O COCTaBE€ M CBOMCTBAaxX BEIIECTB JJIsi
OKCIICPUMEHTAJILHON  TMPOBEPKM  TUIMOTE3  OTHOCUTEJIHHO
3aKOHOMEPHOCTEH  MPOTEKaHUS peakuuii  u
MPOrHO3UPOBAHUS BO3MOXKHOCTEN UX OCYIIECTBICHUS;

- yMeThb MOATBEPXkJaTh Ha KOHKPETHBIX MpHUMEpax Xapakrep

peaKHHOHHOﬁ OpPraHu4YCCKuX

XHUMHUYCCKUX

3aBHCUMOCTH CIIOCOOHOCTH
COEJIMHEHUIN OT KpaTHOCTU W Tuna KoBajeHTHOH cBszu ("T " u
"""), B3aMMHOTI'O BJIMSIHUSI aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a
TaK)K€ OT OCOOEHHOCTEH peanu3aluy pa3jIMYHbIX MEXaHU3MOB
IIPOTEKaHUs PEAKLINN;

- YMeTh XapakTepu30BaTh 3JIEKTPOHHOE CTPOEHHE aToMOB (B
OCHOBHOM U BO30YKJIEHHOM COCTOSIHUM) U MOHOB XMMHYECKHX
sanemMeHtoB 1 - 4 mepuonoB Ilepuomnueckoit cuctemsr .M.
MenneneeBa M HMX BaJCHTHBIE BO3MOXKHOCTH, HCIOJb3Ys
nousatus "s", "p", "d-anexTpoHHble" OpOUTANTU, SHEPreTUYECKHE
YPOBHH; OOBSICHSTH

XUMHUYCCKUX JJIEMEHTOB U 06p33yeMI)IX nMHn COG}II/IHGHI/Iﬁ I1o

3aKOHOMEPHOCTH HW3MEHEHHSI CBOWCTB

IIEPUOJIaM U IpyIIaM;

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE
CpeJ/cTBa MOUCKA,
aHajau3a u
UHTEPIIPETAIAN
uH(pOopMaluu U
uH(pOpMaIMOHHBIE
TEXHOJIOTHH IS

B 00s1acTHIEHHOCTH HAYYHOI'O MO3HAHUS:
- c(hOpMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKH M OOILECTBEHHOM

KYJIBTYP,
MecTa B

IMPAKTHUKH, OCHOBAHHOI'O Ha JHUajIore

CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
MOJIMKYJIETYPHOM MHPE;
- COBEpUICHCTBOBAHUE SI3BIKOBOM M UYNUTATEIbCKON KYIbTYpPHI

KaK CpcIACTBa B3aUMOACHCTBHUI MCXKAY JIIOAbMHU W TTO3HAHUA

- YMEThb IUIAHUPOBATh U BBIIOJHATH XUMHUUYECKUN IKCIIEPUMEHT
(mpeBpailleHusi OpPraHUYECKUX BEIIECTB
MOJYYECHUE STUJIEHA M H3YUYEHHUE €ro CBOWCTB, KAUECTBEHHBIE
KpaxMajl, YKCYCHYIO
JneHatypanusi O€TKOB TIPM HArpeBaHWM, IIBETHBIC PEAKIINH

IIpu Harpe€BaHUU,

peaKkmuy Ha  aIbJICTHUBI, KHCJIOTY;
OENKOB; TPOBOJUTH PEAKIIMM HOHHOTO OOMEHa, OMpEeNesiTh
Cpemy BOJHBIX PACTBOPOB, KaUECTBEHHBIC PEaKITUU Ha Cylbdar-,
KapOoOHAT- W XJIOPHI-aHUOHBI, Ha KAaTHOH aMMOHHUS; pellaTh
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BBITIOJIHCHUA 3a4a4
npohecCHOHATBLHOM
JCSITeIIbHOCTH

MUDPA;
- OCO3HAHUE LIEHHOCTU HAy4YHOM AEATEIbHOCTU, TOTOBHOCTh
OCYILECTBIIAITh MPOCKTHYIO u

ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,

HCCICAOBATCIILCKYHO

OsgiaieHue YHHBepPCAJbHBIMU
NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

B) padora ¢ undgopmanmeii:

- BJIaACTh HABBIKAMH IIOJTYUCHUS I/IH(i)OpMaIII/II/I N3 UICTOYHHUKOB

Y4eOHbIMU

pPa3HbIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIIATH IIOMUCK,
aHQJIN3, CUCTEMAaTH3alMI0 U HHTEpIpeTaluio HHPOpMauu
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

- Cco3/laBaTh TEKCTHl B pa3lW4HBIX (opMarax C y4eToM
Ha3Ha4YeHUs MHQOpPMAIMK M LEJIeBOW ayIuTOpUHU, BbIOMpas
ONTUMATIBHYIO (POPMY IIPENICTABICHUS U BU3yaTH3aIUH;

- OLIEHUBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPaJIbHO-ITUUYECKUM HOPMaM;

- HCIIOJIB30BaTh cpencraa

KOMMYHUKAIITMOHHBIX TEXHOJOTHI B PEIICHUN KOTHUTUBHBIX,

MH(OPMaLIHOHHBIX nu

KOMMYHUKATHBHBIX n OpraHn3alluOHHBIX 3aga4 C

coOIr0IeHIEM TpeOoBaHUI SPrOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TMTHEHBI, pecypcocOepeKeHus, MPaBOBBIX U
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

- BJIaJIETh HaBbIKaMM PACIlO3HaBaHUA U 3aIUTH HH(pOpMaIu,

nH(OPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH;

JKCIIEpUMEHTANIbHbIE  3a7aud 1o TemMaM "Metamwel" u

"Hemetannbl") B COOTBETCTBUM C IpaBWJIaMU TEXHUKHU
0€30MacHOCTH MpU OOpAIEHUH C BEIIECTBAMHU H J1A00PATOPHBIM
000py/IOBaHMEM; TPEACTABIATH  PE3yIbTATHI

SKCIIEpUMEHTa B (popMe 3amucu ypaBHEHUU COOTBETCTBYIOIIUX

XHUMHUYECKOI'o

peakuuii W (QopMynHpoBaThb BBIBOJBI HAa OCHOBE JTHUX
pe3ynbTaTOB;
- yMeTh  aHAIM3MPOBATh  XUMHUYECKYID  HH(OpPMAIHIO,

MOJIyYa€MYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MaccOBOM
uH(popmauuu, cetb IHTEpHET U Apyrue);

- BJIAZIETh OCHOBHBIMU METOJIaMU HAyYHOT'O [T03HAHUS BEUIECTB U
XMMUYECKUX SIBJICHUHN (HaOJt0JIeHre, U3MEpPEHUe, SKCIIEPUMEHT,
MO/JICJINPOBAHUE);

- yMeThb HPOBOJUTH pacueThl MO XMMHUYECKUM (opMmyiaaM U
YPaBHEHHAM  XMMHMUYECKHX pEaKkUud C  HUCIOJb30BaHUEM
bu3nIecKkux XapaKTepU3yIOLIMX  BEUIECTBA C
o0bema (HOpMaJIbHbBIE

BCJINYHH,

KOJIUYECTBEHHOM CTOPOHBI: MacCCHI,

}’CJ'IOBI/IH) ra3os, KOJIM4YECTBA BCIICCTBA, HCIIOJIB30BaTh
CUCTCMHBIC XWMHWYCCKHUC 3HAHUA I TPHUHATHA pGHICHI/Iﬁ B
KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BCHICCTBAMU
" X IPUMCHCHHUEM

- YMCTb CaMOCTOATCIBHO IJIaHUPOBATDH u MMpOBOAUTD

XUMHUYECKUM SKCIICPUMCHT (I'IOJ'Iy‘-ICHI/IC U HU3YUYCHUC CBOMCTB

HCOPTraHUYCCKUX U OpPTraHUYCCKUX BCHICCTB, KAYCCTBCHHBLIC
pCaKknuun YrijiieBoaopoaoB Pa3IUYHBIX KJIaCCOB u
KHCJIIOPOACOACpKAIINX OpPraHu4€CKUux BCIIICCTB, pemicHue

OKCIICPUMCHTAJIBHBIX 3a/Ja4 IO paCllO3HABaAHHUIO HEOPTaHUYCCKUX
U OPraHUYECKUX BELIECTB) ¢ COOIOIEHIUEM MPaBUIl OE30MMaCHOTO
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oOpalieHus C BelecTBaMH U JabOpaTOPHBIM 00OpYJOBaHUEM,
dbopMynmupoBaTh  LENH
pa3nuuHON (hopMe pe3yNbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH U

UCCIIEIOBAHMsI, IIPENOCTABIATH B
OILICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYILIECTBIISTH I[€JICHANPABICHHBIN MOUCK XUMHUYECKOM
nH(pOpMallMd B Pa3NUYHbIX HMCTOYHMKAX (Hay4yHas U y4eOHO-
Hay4yHas JHUTepaTypa, CpeICTBa MaccoBOM HH(OpMAaILUU, CETh
WuTepHeT u apyrue), KpUTUYECKU aHAJIM3UPOBATh XUMHUYECKYIO
uHpopmanuio, mepepadaTeiBaTh €€ U
COOTBETCTBHUU C ITOCTABJICHHOHN y4eOHOM 3a/1aueii;

UCIIOJIB30BaTh B

- BJIAJIETh CHUCTEMOM 3HAHUN O METOJAaxX HAy4YHOrO MO3HAHMS
SBJICHUM TMPUPOJIbI, UCIOJB3YEMBIX B €CTECTBEHHBIX HAyKax H
YMEHUSMH NPUMEHSATh 3TH 3HAHMUS NPU SKCHEPUMEHTAIBHOM
HCCIIEAOBAHMNA BEIIECTB M I OOBICHEHUS XHUMHYECKHX
SBJICHUM, MMEKIIUX MECTO B IPUPOAE IPAKTUUYECKOU
JIeITEeILHOCTH YeI0BEKa U B OBCEIHEBHOM KU3HU;

OK 04. OdpexTrBHO
B3alMOJICCTBOBATE U
pabortath B
KOJUIEKTUBE U
KOMaHjIie

- TOTOBHOCTH K CaMOpaSBI/ITI/IIO, CaMOCTOSATCIIBHOCTH H
CaMOOITPENEIIEHHUIO;

-OBJIaJICHHE HaBBIKAMH y4e0HO-MCCIIeI0BATEIHCKOM,
MIPOEKTHOM M COLMAIBLHOMN ESITENIbHOCTH;

OBaagenue
JeHCTBUSIMM

0) COBMeCTHAsA JIeSITeJIbHOCTD.

YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH

- MOHUMAaTh M HCIIOJIb30BATh MPEUMYIIECTBAa KOMAaHIHOU U
WHAUBUAYaJIbHON paboThI;
COBMECTHOM

- MNpUHHUMATh oeiun

U KOOPJIWHHUPOBATH

JIeITeIbHOCTH,
OpraHU30BBIBATH IEUCTBUA TIO €€

JOCTHXXCHHIO: COCTaBJIATH IIJIaH ﬂeﬁCTBHﬁ, pacpeacisiThb

- YMeTh IUIAHUPOBATh W BBITIOIHITh XUMHUYECKUH SKCIEPUMEHT
(mpeBparteHus
MOJTydeHHUE JTHUJICHa W W3yYCHHE €ro CBOWCTB, KaueCTBEHHBIC
peakuuu Ha KpaxMmall, YKCYCHYIO
JeHaTypalus O€JIKOB NpHU HarpeBaHUM, IIBETHbIE pEaKIUH
O€nKOB; MPOBOJAUTH pEAKIMM HOHHOTO OOMEHa, OINpenensTh
Cpeily BOAHBIX pacTBOPOB, KAUECTBEHHBIE PEaKIMM Ha Cyibdar-,

OpraHn4€CKuXx BCHICCTB IpU HAIrpCBaAHUH,

aJIbACTHUABI, KHCIJIOTY,

Kap60HaT- U XJIOpUA-aHUOHBI, Ha KaTHUOH aMMOHHA, pCUIaTbhb

ASKCIEPUMEHTAIbHBIE 3aJadyd 1o TemaM "Mertamiel" ©

"Hemetannpl") B COOTBETCTBUM C MpaBWIaMU TEXHUKHU

0€30MacHOCTH MU 0OpallleHUH C BEIeCTBaMU U J1a00paTOpHBIM

060pyI[OBaHI/ICM; MNpEaACTaBJIATL  PE3YJIbTAaTbl XUMHYCECKOI'O
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pPOJM C Y4eTOM MHEHUH YYaCTHHKOB OOCYKIAaTh pE3yJbTaThl
COBMECTHOH paboTHI;

-  KOOpAMHUPOBATL H  BBIIIOJHATH pa60Ty B YCJIOBHUAX
peanbHoro, BUPTYAJIEHOTO u
B3aUMO/ICHCTBUS;

- OCYIIECTBIIATh TO3UTHBHOE CTPATEIM4YecKOe MOBEACHHUE B

Ppa3INIHbIX IPOABJIATDb TBOPYCCTBO u

KOM6I/IHI/Ip0BaHHOFO

CUTYaLMSIX,
BOOOpakeHUE, OBITh HHUITUATUBHBIM
OBanagenue

AeMCTBUAMMU:
) NpUHSTHE ceOsT M APYTUX JIOJIeli:

YHuUBEpPCAJIbHBIMHA PETryJIATUBHBIMUA

- IIPpUHHUMATb MOTHUBBI W apPryMCEHTBI OpPYTIHUX Iroaeu IIpu
AHaJIN3C PE3YyJIbTATOB ACATCIBHOCTHU,

- IpU3HABATb CBOC IIPABO W IIPABO APYTIUX JIroAeH Ha OH_II/I6KI/I;
- pa3BUBATHb CIIOCOOHOCTH ITOHUMATh MHUp € TO3UIHUU APYTOTO
YCJIOBCKA,

JKCIIEPUMEHTa B (DOpME 3amucH YpaBHEHUN COOTBETCTBYIOIIUX

peakiuii ¥ QOopMyNIHpOBaTH BBIBOJBI HAa OCHOBE JTHX
pe3yIbTaTOB;
-yMETb  CaMOCTOSITEJIbHO  IUIAHUPOBAaTb U IPOBOJAUTH

XUMHUYECKUNA SKCIEPUMEHT (IOJIydeHHE W H3Y4YE€HHE CBOMCTB

HCOPTraHNMYCCKUX MW OpPraHUuYCCKUX BEIICCTB, Ka4YC€CTBCHHBIC
p€aKnuu yriieBoaopoaoB Pa3IMIHBIX KJIaCCOB u
KHCJIOPOACOACPIKAIIINX OpraHu4eCKux BC€IICCTB, pemicHuc

OKCHCPUMCHTAJIBHBIX 3a/1a4 MO0 PpaCllO3HABAHUIO HCOPraHUYCCKUX
Y OpPraHMYECKUX BELIECTB) C COOJIIOIEHUEM IPaBUI OE30MaCHOTO
oOpallleHus1 C BeLeCTBaMU U J1a0OpaTOpHBIM 00OpPYIOBaHUEM,
bopMynHpOBaTH  IEIH IpPEIOCTaBIATh B
pa3nuuHON (hopMe pe3yNbTaThl IKCIIEPUMEHTA, aHATM3UPOBATH

HCCIICAOBAaHUs,

OLOCHUBATDL UX JOCTOBCPHOCTD,

OK 07.
CopericTBOBaTH
COXPAHCHHIO
OKpYKaroIllen Cpeibl,
pecypcocOepexeHHIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMara,
TPUHIUITHL
OEpEKITUBOTO
MIPOU3BO/ICTRA,

3¢ dexTuBHO
JIEHCTBOBAThH B

B 006s1acTHIKO010IrMYECKOr0 BOCIIUTAHHUSA:

- c(OpPMHPOBAHHOCTH IKOJIOTHUECKOM KYJIbTYPhI, TOHUMAHUE
BIIUSIHUA ~ COIIMAJIbHO-D)KOHOMHYECKHX  MPOLIECCOB
COCTOSIHMUE NPUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHUE
II100aNBFHOTO XapaKkTepa IKOIOTUYECKUX MPOOIeM;

- IUJIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBUM B OKPYKAIOLIEH

cpeac Ha OCHOBC 3HAaHUA Heneu YCTOﬁQHBOFO pPa3BUTHA

Ha

YCI0BECYCCTBA,

AaKTMBHOE  HENpUATHE  JACHCTBUN, MNPUHOCALIIUX  BpEX

OKpYKarolleu cpee;
- YMCHHUEC ITPOTHO3UPOBATH H€6J’IaI‘0HpH${THBIe OKOJIOTUYECKHE
MOCJIE/ICTBUSI TIPEANPUHUMAEMBIX ACHUCTBUMN, MpeaoTBpallaTh

- chopMUPOBATH MPEACTABICHUSA: O XUMHUYECKON COCTaBIISIONIEH
CCTCCTBCHHOHaquOI\/JI KapTUHBI MHpa, POJIM XMMHUU B IMMO3HAHWUU
SBJICHUN MPHUPOAbI, B (POPMUPOBAHUU MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHONH T'PaMOTHOCTH, HEOOXOAMMOMN

JUIS ~ pelIeHus MpaKTHYECKUX 3aad U SKOJIOTMYECKH
000CHOBaHHOTO OTHOILEHUS K CBOEMY 3J0POBBIO M IPUPOIHOM
cpene;

- yMeThb COOJIIO/IaTh TMpaBWJia AKOJIOTHYECKU METIECO00pa3HOTO
MOBEICHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IENAX
COXPAaHEHHsI CBOETO 3/I0POBbS M OKPYKAIOIMIEH NPUPOIHOU
Cpenbl; BO3JICUCTBUS

OpTraHHU3MBbI

YUUTBIBATh  OIIACHOCTH Ha  JKHUBBIC

OMpCACIICHHBIX BCIICCTB, ITIOHHUMasn CMBICJI
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Ype3BbIYANHBIX
CUTYyaLUAX

ux;

- pacIIUpEHHE OMNbITA  JEATEIIBHOCTH  JKOJOTHYECKOH
HAIIpaBJIEHHOCTH,;

- OBJIaJIeHNE HAaBBIKAMH Y4eOHO-MCCIIEIOBATEIHCKON, IPOSKTHON 1
COLIMAJILHOM JIESITCIIBHOCTH,

IIOKAa3aTelIsl MPeIeIbHON TOIyCTUMON KOHIICHTPALUH;

- YMCTb HPOTrHO3UPOBATH, AHAJIU3UPOBATL W OLOCHUBATH C
MO3HMIIMN KOJOTMYECKON 0€30MaCHOCTH MOCTEICTBHS OBITOBOM U
IIPOU3BOJCTBEHHOW [JEATCIIBHOCTH YEJIOBEKA, CBA3AHHOM C
nepepaboTKOI BEIeCTB; UCIOIb30BATh MOJYyYEHHbIE 3HAHUS JUIS
IOPUHATUS TPAaMOTHBIX pelleHUul npobieM B CHUTyalusx,
CBSA3aHHBIX C XMMHEH;

- yYMETb OCO3HaBaTb OIIACHOCTb BO3JCHCTBUSA Ha JKUBbIC
OpTraHHu3MBbI OMMpCACIICHHBIX BCIICCTB, IIOHUMasd CMBICJI
IIOKa3aTessi IPEeAebHOM  TONyCTMMOM  KOHLEHTpauuu, U
NOSICHATH ~ Ha  IpUMEpax  CrHocoObl  YMEHBIIEHHUS U
IIPEIOTBPALICHUS] MX BpPEJHOIO BO3ACHCTBHS HAa OPraHU3M
4eJI0BEKA.
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2. CTpyKTypa M coaepkaHue 001eo0pa3zoBaTeJbHOM TUCHUIIIMHBI « XMMUD)

2.1. O0beM TMCHHUIUVIMHBI U BUABI Y4eOHO# padoThl

Bua yueOHoii padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 144
B T.4.

OcHoBHOe coJep:xkaHue 102
BT. 4.:

TeopeTudecKoe o0ydeHue 42
MPAKTUYECKHUE 3aHITUS 42
B T.4. KOHTPOJIbHBIE paOOTHI 10
n1abopaTOpPHBIC 3aHATHS 18
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Colep:KaHne 42
NMPHUKJIATHOT0 MOIYJIA)

BT. U..

TEOpeTU4ecKoe o0yueHue 8
MPAKTUYECKHUE 3aHSITUS 20
1abopaTOpPHBIE 3aHATHS 12
Ipomexyrounas arrectauus(aud.3aqér) 2
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2.2. TemaTu4yeCcKMi IJIAH M COAEPKAHUE TN CIIUTITHHBI

HanmenoBanue Coaepsxanue yueOHOro MaTepuaJia (OCHOBHOe U NpodeccHOHATBHO-OPHEHTHPOBAHHOE), 1a00paTOpHbIE Oo0bem | PopmMupyemble
pa3leioB U TeM NpaKTHYecKHe 3aHATUSl, IPUKJIATHON MOaYJ/Ib 4acoB KOMIIeTeHIIM U
1 2 3 4
OcHOBHOe cojiep:kaHue 102
Pazgen 1. OcHOBBI CTPOEHHUSI BellleCTBA 8
Tema 1.1. OcHoOBHOe coiep:KaHue 6 OK 01
Crpoenne atomoB | TeopeTnyeckoe ofyuenue 4
XUMUICCKUX CoBpeMeHHasi MOJIeJIb CTPOCHUS aToMa. DIIEKTPOHHAst KoHpHTypaius aroMa. Kitaccupukanuss XUMHYECKHUX dJICMEHTOB
SJICMEHTOB H (s-, p-, d-a;memenTshI). BaneHTHBIE 2JIeKTPOHBI. BaleHTHOCTD. DIICKTPOHHAS MPUPOIAa XMMHUYECKOH CBSI3H.
1pupoaa DnekTpooTpunaTenbHOCTh. KoBajeHTHas CBs3b, €€ pa3HOBUAHOCTH M MEXaHU3MBbI 00pazoBaHus (OOMEHHBIH U 4
XUMHIECKOH CBA3H | 1oHopHO-aKuenTopHbiii). MoHHas cBsi3k. MeTammmyeckas cBsi3b. BogopoaHas cBsizb. MeKMONCKyIISpHBIC
B3aHMOJEHCTBUS.
H30Tombl, 0CHOBHOE U BO30YKIEHHOE COCTOSIHUE aTOMA, THOPUIAM3aMs aTOMHBIX OpOUTAJICH.
IpakTnyeckue 3aHATHS 2
Pemenne mpakTHUeCKUX 3aIJaHUI HAa COCTaBJICHHE AIIEKTPOHHO-Tpadudeckux GopMyI 31eMeHTOB 1—4 mepnooB.
Pemenune 3anaHuii Ha UCIIOIB30BaHNE XUMUYECKOW CHMBOJIMKY U HA3BaHUM COCIUHEHUM 10 HOMEHKIIATYPe
MEXKIYHapOJAHOTO COI03a TEOPETUUECKON U MPUKIAAHON XUMUM U TPUBUAJIbHBIX HA3BAHUM JIJIS1 COCTABIEHUS 2
XUMHYECKHUX (DOPMYJI IBYXaTOMHBIX COETUHEHU (OKCHUAOB, CyIb(GHUI0B, THAPUAOB U T.I1.) U IPYTUX HEOPraHUYECKUX
COEJIMHEHH OTJENbHBIX KIacCOB.
Tema 1.2. OcHOBHOe coiep:kaHue 2 OK 01
[epronnaecknit Teopernueckoe ofy4enue OK 02
3aKOH 1 TabIHIA IpakTHyecKne 3aHATHS 2
AN Menneneesa [Tepuoanueckas cucrema xumuueckux anemeHToB [I.1. Menneneera. ®usnueckuil cmpica [leproinueckoro 3akoHa
J.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHS CBOUCTB XMMUYECKUX DJIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U
CJIOJKHBIX BELIECTB B COOTBETCTBHH C IOJIOKEHHEM XUMHUYECKOT0 31eMeHTa B [leproanyeckoii cucreme.
MupoBo33peHdeckoe 1 HayuHoe 3HaueHue lleprogudeckoro 3akona .M. Menaeneesa. IIpornossl [[.1. MeHneneena.
OTKpBITHE HOBBIX XMMHUYECKUX DJIEMEHTOB. 2
Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX TCOPETUICCKUX 3a11aH1/1171 Ha XapaKTepu3auuo XUMUYCCKUX 3JIEMCHTOB
«Metammieckue / HeMeTaUTHYECKHe CBONCTBA, 3JIEKTPOOTPHIIATEILHOCTD U CPOJCTBO K AJIEKTPOHY XUMHUYESCKHX
3JIEMEHTOB B COOTBETCTBHE C UX AJIEKTPOHHBIM CTPOSHHEM M MOJIOKEHUEM B IEPUOJMUYECKON CUCTEME XUMHUECKHX
anemeHnToB JI.11. MennaeneeBa.
Paznen 2. Xumnueckue peaknuu 12




Tema 2.1. Tumnsr
XUMHUYECKUX
peaxuunii

OcHoBHOe coiep:kaHne

TeopeTuueckoe o0yueHue

Knaccugukanys 1 Tl XAMHYECKUX PEaKIMi C y4acTHEM HEOopraHWYeckux BerniecTB. KojqnuecTBeHHbIE OTHOMICHHUS B
xumun. OCHOBHBIC KOJIMYECTBCHHBIC 3aKOHBI B XUMUH U PACUETHI 10 YPABHCHHUSIM XUMHUYECKUX peakiiuii. Mojb kak
€/IMHUIIA KOJIMYECTBA BellecTBa. MosipHas Macca. 3aKOHbI COXPaHEHUSI MAaCChl M SHEPTHH. 3aKOH ABOraipo.
Momnspablit 00beM Ta30B. OTHOCUTENBHAS TUIOTHOCTH Ta30B.

Peaknyu komIuiekcooOpa3oBaHus C y4acTUEM HEOPraHMYECKUX BEUIECTB (Ha MPUMEpE TUAPOKCOKOMITICKCOB ITUHKA U
ATIOMUHUSA).

IIpakTHyeckne 3aHATUA

CocraBieHue ypaBHeHUH peakiuii COeIMHEHNUS, Pa3IoKeHHs, 3aMelleHUs, 0OMeHa. Y paBHEHUS peaKIuii TOpeHus,
MOHHOI'0 OOMEHa, OKHCIICHUS-BOCCTAHOBIICHHUS.

Pacuer KoaMuecTBEHHBIX XapaKTEPUCTHK UCXOIHBIX BEIIECTB U NPOAYKTOB peakuuu. Pacuer KonuyecTBEHHbBIX
XapaKTCPUCTHUK IMPOAYKTA PECAKIIUN COCANHCHUS, €CJIXM OJJHO U3 BCUICCTB JaHO B M30BITKE U/HITN COJACPIKUT ITPUMECH.
Pacuet MaccoBoii mim 00BEMHOI TONTK BBIXOJIa IPOYKTA PEAKIIH COSTUHEHHSI OT TEOPETHIECKH BO3MOXKHOTO. Pacuer
00BEMHBIX OTHOILICHHH Ta30B. PacueT Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTa PEaKIMH, €CIIH OJTHO U3
BEILIECTB JJaHO B BUJIE PACTBOPA C OIPEAEICHHON MacCcOBO o€l paCTBOPEHHOIO BEILECTBA.

YpaBHeHUs OKHCICHUA-BOoccTaHOBNIeHUsA. CTeneHb oKucaeHUs. OKHCIUTENh U BOCCTAHOBUTEN . OKUCITUTEIBHO-
BOCCTAHOBUTCJIBHBIC PCAKIINU B IIPUPOAC, MPOU3BOACTBCHHBIX IMMPOLECCAX U JKUSHCACATCIBHOCTH OPraHU3MOB.
OKHUCIINTEIHHO-BOCCTAaHOBUTEILHBIH nmoTeHIraJl CpEabl. CocraBienue u YpaBHUBAHUEC OKUCIHUTECILHO-
BOCCTAHOBUTEJIBHBIX PEAKIMHA METOIOM BIIEKTPOHHOTO Oananca. TUMHYHbIC HEOPraHMIECKHE OKUCITUTEIU 1
BOCCTaHOBHUTEIHU. DJIEKTPOJIH3 PACTBOPOB U PACILIABOB COJICH.

OK 01

Tema 2.2.
DneKTponuTrdecKas
IACCOLMAINS U
HOHHBINA 00OMEH

OcHoBHOE CoAepKaHue

Teoperuyeckoe o0yyeHue

TeOpHSI BHGKTPOHHTHHGCKOﬁ JAUCCOIHMAaIn. PeaKLII/II/I noHHOTro oOMeHa. CocTaBlICcHHE peaKHI/Iﬁ HOHHOT'0 OOMEHa nyTeM
COCTAaBJICHUA UX IOJIHBIX U COKPAIICHHBIX NOHHBIX ypaBHeHHﬁ.

FI/I,Z[pOJ'II/IS cojel. 3HadueHue TruapoJmr3a B OMOJIOrMYECKUX OOMEHHBIX mnmpouneccax. HpI/IMeHeHI/Ie TruapoJin3a B
IMPOMBIIIIJICHHOCTH.

JlaGopaTopHble 3aHATHSA

JlaboparopHas paboTa «Peakiiuu ruapoIn3ay.
HccnenoBanne cpenbl pacTBOPOB COJIei, 0Opa30BaHHBIX CHIBHBIMH W CJA0BIMU IMPOTOJUTAMH, W WX PEAKIUN C
pacTBopamu 11e04n U kapbonarta HaTpusi. CocTaBiIeHUe peaKiuii THAPOIIH3a COeH.

Kontpoabnas

CTpOGHI/Ie BCIIECTBA U XUMHUYCCKUEC PCAKIUU.

OK 01
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padora 1

Pazpgen 3.

CtpoeHne H CBOiCTBAa HEOPraHMYECKHX BEIIECTB
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Tema 3.1.
Knaccuduxkarnus,
HOMEHKIIATypa
CTpOCHUE
HEOPraHUYCCKUX
BEIIICCTB

OcHoBHOe cojiep:KaHue

TeopeTuueckoe o0yueHue

IIpenmeT HeopraHmIeCKOH XMMIH. B3anMOCBS3h HEOPraHMIECKHUX BelecTB. Kimaccudukarms HeopraHmIeCKuX
BemecTs. [IpocTeie u cnoxkHbIe BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCHUIIBI, TUAPOKCHUIBI, KUCIOTHI,
conmn). HomeHkmaTypa n Ha3BaHWE HEOPTaHUYECKHUX BEIECTB UCXO/ M3 MX XUMUIECKOH (POPMYJIIBI MIIH COCTaBJICHHE
XUMHYECKOH (POPMYITBI HCXO/Is U3 Ha3BaHUS BEIECTBA 110 MEKIYHAPOIHOHN WIIM TPUBUAILHON HOMEHKIIATYpE.
MexMoeKymsipHbIe B3anMoaecTBrs. Kpucrammoruaparel. ArperaTHble COCTOSHUS BemlecTBa. Kpuctammmmaeckue u
amopHbIe BemecTBa. THITHI KPUCTAITMYECKUX PEIIETOK (ATOMHAs, MOJIEKYJISIpHAs, HOHHASI, METAITHYECKas).
3aBUCHMOCTh (PM3MUECKUX CBOMCTB BEIIECTBA OT THIIA KPUCTAILUTUYECCKOHN perieTku. [[puarHbpl MHOr00oOpa3usi BEIIECTR.
CoBpeMeHHBIE MTPEICTABICHUS O CTPOSHUH TBEP/IBIX, KUAKUX U ra3000pa3HbIX BemlecTB. JKUIKHe KPUCTAILTEI.

IIpakTuyeckue 3aHATHS

Pemenue 3aa4 Ha pacdeT MacCOBOM J0IM (MAcChl) XUMHUECKOTO 3JIEMEHTa (COSAMHEHHS ) B MOJIEKYJIe (CMECH).
Penrenne mpakTHYecKMX 3aJaHU MO KIacCU(PHKALWK, HOMEHKIAType M XUMHUCCKUM (QOpMylaM HEOpraHUYeCKUX
BEIIIECTB Pa3IMYHBIX KJIacCOB (HA3bIBATh M COCTABIIATH POPMYITBI XUMHYCCKHUX BEIICCTB, OMPEACTSITh MPHHAICHKHOCTD
K KJ1accy).

HcTouHUKH XUMUYECKOW WHGpOpMANnHU (HaydHas W yueOHO-HAy4YHAs JTUTEPATypa, CPEICTBA MACCOBOW HH(pOpMAIUH,
cetb UaTepuet u apyrue). [Tonck nadopmMaimu no Ha3BaHUSAM, WICHTH(PHUKATOpaM, CTPYKTYPHBIM (hopMyJaM.

OK 01
OK 02

Tema 3.2. Dusuko-
XHMHUECKHE
CBOMCTBA
HEOPraHUYeCKUX
BEIIIECTB

OcHoBHOE CoA€epKaHue

12

TeopeaneCKoe oﬁyqe}me

Mertamnsl. O0uiye gu3nyeckne W XUMHYECKHE cBoiicTBa MeTayuioB. CrocoObl MmoiydeHusi. 3HaYeHHUE METauIOB W
HEMETAUIOB B TIPHPOJAE M JKU3HEACATEIHHOCTH 4YeJOBeKa W OpraHm3MoOB. Koppos3us MeTamioB: BHIBI KOPPO3HUH,
CIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUH.

Hemeramnel. O0mue ¢Gu3uueckne M XMMHUYSCKHE CBONCTBA HEMETa/UIOB. THIUYHBIE CBO¥McTBa MetayuioB [Y— Yl
rpynn. Knaccudukariys 1 HOMEHKIIATypa COeIMHEHU HeMeTaIIoB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIE.

XHUMHYECKHEe CBOHCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB (OKCUIOB, TUAPOKCUIOB, KUCIIOT, COJICH U JIp.).
3aKOHOMEPHOCTH B I3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX COSTUHEHNH, BBICIITUX OKCHJIOB U
THUJIPOKCHUJIOB.

IIpakTH4eckue 3aHATHSA

OK 01
OK 02
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CocrapneHue ypaBHEHUN XUMHUUECKUX PEAKIUM C y4aCTUEM MPOCTHIX U CIOXKHBIX HEOPTaHUYECKUX BEIECTB: OKCHUJIOB
METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX JJIEMEHTOB; HEOPTraHWYECKHUX KHCIOT, OCHOBaHMA W aM(pOTEPHBIX

THIPOKCUIOB, HEOPTAaHUYECKUX COJIEH, XapaKTEepU3YIOIUX UX CBOHCTBA. 4
Perenue mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUI HA CBOICTBA M MOJTy4YE€HHE HEOPTaHMYECKHUX BEIIECTB.
JlaGopaTopHbIe 3aHATHUS 2
JlaGopaTtopHas pabota «CBOMCTBAa METAITIOB 1 HEMETAJLIIOBY.
HccnenoBanne QU3NUECKUX U XMMUYECKUX CBOWCTB METAJUIOB M HEMETAIJIOB. PelieHne sKCepuMeHTaNbHBIX 32134 10 5
CBOIMCTBaM XWMHYECKHM CBOHCTBAM METAJUIOB W HEMETAJUIOB, IO PACMO3HABAHWIO M TIOIYYCHHIO COEIMHEHUH
METaJJIOB U HEMETAJIIIOB.
Tema 3.3. OcHOBHOe cojiep:kaHue OK 01
HpoussozcTo TeopeTnveckoe 00yyeHue 2 OK 02
HCOPraHMICCKHX OO0mue mpencTaBiIeH!sI 0 IPOMBIIUICHHBIX CIOCO0aX MOMYYeHHsS XUMHUYECKHX BEUIeCTB (Ha MpuUMepe MPOW3BOCTBA
BEIECTB. SHATEHME aMMuaKa, CepHOU KHCIIOTHI).
1 IPUMCHCHNE B UepHas u 1uBerHas Meramryprus. lIpakTudeckoe IpUMEHEHUE JSJIEKTpOJIM3a JUIS  IIOJY4YEHHUs UIEJIOYHBIX, 2
GrTy 11 Ha IeIOYHO3EMENFHBIX METAJUTOB U aATFOMUHHS. CTEKIIO ¥ CHITMKATHAS MPOMBIIIIIIEHHOCTD.
TpOM3BOACTEE [TpobieMa 0TX0I0B U TOOOYHBIX MTPOAYKTOB.
IMpakTnyeckue 3aHATHA 2
Pemenne nmpakTUKO-OPHEHTHPOBAHHBIX 3a/IaHU O POJIM HEOPTaHWYECKOW XUMHH B Pa3BUTHU MEIUIIMHEI, CO3TaHUU
HOBBIX MarepuajaoB (B CTPOWTENBCTBE W JIP. OTPACISIX NPOMBIILIEHHOCTH), HOBBIX HWCTOYHHKOB JSHEPTHH 5
(ampTEpHATUBHBIE WCTOYHWKMA DJHEPrHHM) B pPEIICHUH MPOOJIEM SKOJIOTHYECKOW, DJHEPreTHYecKO W MHIIEeBOM
0e301acHOCTH.
Kountpoabnas .
CBolicTBa HEOPTaHNYECKUX BEIIECTB. 2
padora 2
Pa3nen 4. CTpoeHne 1 CBOHCTBA OPraHUYECKHX BEIECTB 28
Tema 4.1. OcHoBHOE cofepkaHne OK 01
Knaccndukanpus, TeopeTuueckoe o0yueHue 2
cTpocHHe 1 IIpenmer oprannueckoil XuMuK. B3auMoCBsA3b HEOPraHMUECKUX U OPraHUYECKUX BEILECTB.
HOMCHKJIATYpa XWUMHUECKOE CTpPOEHHE Kak MOPSJIOK COSIMMHEHHS] aTOMOB B MOJIEKYJIE COTJIACHO WX BajeHTHOCTH. OCHOBHEBIC
OPTaHIHICCKHX MIOJIOKEHUSI TEOPHHM XUMHYECKOTO CTPOEHHUS OpraHuuecKux coennHeHnd A.M. BytiepoBa. YriepoaHslii ckemer 5
BEILIECTB

OpraHUYecKol MOJIEKyNbl. MOJEKYJSpHBIE U CTPYKTYypHbIE (pa3BEepHYThIC, COKpAIICHHbIE) XUMHUYECKHE (OPMYIIBL.
3aBUCUMOCTDh CBOMCTB BEIIECTB OT XHMHYECKOTO CTPOCHHS MoJeKyn. W3omepus u wu30Mephl (CTPYKTypHas,
reoMeTrpuyeckas (nuc-TpaHc-uzomepusi). KpaTHOCTs XUMUYECKOH CBSI3H.
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[lonsatne o ¢QynxuuoHansHOM rpymme. [IpuHnunB kIaccuuKanuu OpPTaHUYECKHX CcOoenuHEHWH. MexayHapoaHas
HOMEHKJIaTypa ¥ MPUHLUIBI HOMEHKJIATypbl OPraHMYECKUX COCIUHEHUH.

IIpakTHYecKue 3aHATHSA 2
Homenknarypa opraHMYecKuX COEAMHEHUH OTIENBHBIX KIJIACCOB (HACBHILIEHHBIE, HEHACBHIEHHBIE U apOMaTHYECKUE
YIJIEBOAOPO/IBI, CIUPTHL, (PEHOJNBI, albACTHIbI, KETOHBI, KapOOHOBBIE KHCIOTHI M aAp.) CocTaBieHHE MOIHBIX H
COKpAILEHHBIX CTPYKTYPHBIX ()OPMYJI OPraHWYECKHX BEIIECTB OTAEJIBHBIX KJIACCOB, HCIOJIB3YSA WX Ha3BaHUS IO 2
cUCTeMaTH4YecKoil HoMeHKIaType. PacdeTs! mpocreiimeid GopMyibl OpraHMIecKOi MOJIEKYIIbI, HCXOAS U3 SIEMEHTHOTO
cocrana (B %).
Tema 4.2. CpoiictBa | OcHOBHOe conep:kanue 14 OK 01
OpraHM4ecKuX Teoperuueckoe o0yuenue 10 OK 02
COCAMHCHHIH OU3NKO-XUMHYECKHE CBOWCTBA OPTaHMYECKHX COCTUHEHUH OTIENBHBIX KJIacCOB (OCOOCHHOCTH KiacCU(PHKAIUU U
HOMEHKJIaTypbl BHYTPH KJacca, TOMOJOTMYEeCKHH psx u obmas (opmyrna; u3zoMepus; (QuU3MUECKHE CBOICTBA,;
XUMHYECKHAE CBOWCTBA; CIIOCOOBI MTOTyUeHHS ):
— TpejenbHbIEe YIiIeBoaopoabl. ['opeHne MeTaHa Kak OJWH M3 OCHOBHBIX MCTOYHUKOB TEIUIa B MPOMBIIIIEHHOCTH U
ObITy. CBOICTBA IPUPOIHBIX YIIIEBOJOPOIOB, HAXOXKICHHE B IPUPOJE U MPUMEHEHHE aJIKaHOB; 2
— HEmpeAenpHble W apoMaTH4ecKHe yriaeBogoponbl. Ilommmepnsanys >THIEHA KaK OCHOBHOE HAIPABICHHE €ro 5
UCIOb30BaHMs. ['opeHne aleTnineHa Kak HICTOYHUK BBICOKOTEMITEPATYPHOTO MIaMEHH JJISl CBAPKH U PE3KU METaJLIOB,;
— KHUCIIOPOJICO/IepIKAIIUEe COCTUHEHUsS (CIIUPTBI U TPOCThie 3GUPBI, (EHONBI, ATBJACTHIB U KETOHBI, KapOOHOBBIC
KHACIOTBl M WX Tpou3BoiHble). [IpakTuueckoe NpuUMEHEHHE STHICHIVIMKOJSA, IiMuepuHa, (eHona. Ilpumenenue 5
dopmanbreruaa, aneranbieruia, YKCYCHOW KHCIOTBl. MplIa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT. Motomiue
CBOICTBA MBLIIA;
— a30TCOAEPIKaIINE COETUHEHUS (AMUHBI 1 aMUHOKHCIIOTBI, OCJIKH). 2
Knaccudukaiuss ¥ 0COOCHHOCTH OpraHMYECKUX peakiuid. PeakuuonHble I1eHTpbl. Pagukanbl. [lepBoHauaibHbIC 2
TIOHATHSA O TUTIAX U MEXaHU3MaX OPraHMYECKUX PEAKIUH.
IIpakTUyeckue 3aHATHSA 2
Pemenne nenouek npeBpamieHuil Ha TeHETHYECKYIO CBSI3b MEX]Ty KJIAaCCaMH OpraHMYECKUX COEIMHEHUH ¢
COCTaBJICHUEM HA3BaHUN OPraHUYECKUX COECAUHEHUH 110 TPUBUAIIBHON MM MEKIYHAPOIHON CUCTEMATUYECKON 2
HOMEHKJIaType. Pelenne pacueTHbIX 3a7jad 0 ypaBHEHUSAM pEakLUil C y4acTHEM OpTraHMYECKUX BELIECTB.
JlabopaTopHbIe 3aHATHS 2
JlaGoparophast pabota «IlonxydeHune sSTUICHA U U3yYEHHE €r0 CBOWCTB. 5

[Mony4enue >THICHA U3 3TAaHOJA B TA0OPATOPHUN M U3yUeHHE ero (U3NIECKUX U XUMUYECKUX CBOMCTB. CocTaBieHue
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pCaKLII/Iﬁ MNPUCOCANHCHUSA U OKUCJIICHUA Ha ITPUMECPC 3TUIICHA. Pemenne PpaCyYCTHLIX 3a/1a4 C UCTTIOJIb30BAHUCM
IUIOTHOCTHU T'a30B IO BOAOPOY M BO3AYXY.

Tema 4.3. OcHoOBHOe cojiep:KaHue OK 01
Opranmnyeckne TeopeTnyeckoe 06ydenne 6 OK 02
BemeCTsa B Buooprannyeckue coeaunenus. [Ipumenenune u Ouoaornveckas posib yrieBoaoB. OKUCIEHUE YTICBOAOB — HCTOYHUK
KUSHCACATCIBHOCTH | 5yonriy skMBEIX OpraHm3MoB. OGIACTH NPHMEHEHHS aMHHOKHCIOT. IIpeBpaieHns GENKOB IHIM B OPraHH3ME.
HeJoseKa. buonoruueckue ¢yHkmmu OenkoB. buonormdeckue ¢yHKIMM KUPOB. PoNb OpraHHYEcKOW XUMHHM B PEIICHUU 4
IIpomsBoncTso 1 npobieM NHUIeBoi 0€30MaCHOCTH.
TpUMCHCHHC HyxnenHoBBIe KHCTOTHI: cocTaB U cTpoeHne. Ctpoerne HykineoTunoB. CoctaB HykienHOBBIX KucioT (JHK, PHK).
OpraHMYCCKuX Ponp HYKJICUHOBBIX KHUCJIOT B )KU3HCACATCIbHOCTHU OPraHnu3MOB.
BEILeCTs B [Tpon3BOACTBO OpPraHWYECKUX BEIIECTB: TPOM3BOACTBO MeTaHoda, mepepaborka Hedtu. [lonmdTHnen kak
MPOMBITIIICHHOCTH KPYIMHOTOHHAKHBIA TPOMYKT XUMHYECKOTO TNPOM3BOACTBA. [IpuMeHeHHe dSTuiieHa. [IpoW3BOJACTBO M MPHUMEHEHHE
Kay4dyKa U pEe3UHBL.
CHHTETHYECKUE M HCKYCCTBCHHBIC BOJIOKHA, WX CTPOCHHE, CBOMCTBA. [IpakTHUYECKOE HCIOJIL30BAHUE BOJOKOH.
CHHTEeTHYCCKUE TUICHKU: M3OJISAIUS JUIS TPOBOJOB, MEMOpPAHBI JJIsi ONPECHEHHs] BOJbI, 3aIUTHBIC TUICHKH JUIS 2
aBTOMOOWJIEH, IUIACTBIPU, XUPYPTUYECKUE TOBsS3KH. HOBBIE TEXHONOrMM JaJIbHEHINIErO0 COBEPIIICHCTBOBAHMS
MOJMMEPHBIX MaTEPUAIIOB.
Posib opranuyeckoli XMMHUY B PEIICHUU TPOOJIEM SHEPIreTHUECKOM 0€30MIaCHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JaHUH
HOBBIX MaTEPUAIOB, HOBBIX HCTOYHHKOB 3HEPTHH (aJIbTEPHATUBHBIC HCTOYHUKH SHEPTHHN).
IIpakTUyeckue 3aHATHSA 2
Penienne mpakTHKO-OPUEHTUPOBAHHBIX 3aJIJAHUI 110 COCTABICHUIO XUMHUYECKHUX PEAKIIMN, OTPAKAIOIIUX XUMUYCCKYIO 5
AKTUBHOCTH OPTaHMUYECKUX COEIMHEHUH B Pa3IMUHBIX cpefax (MIPUPOAHBIX, OMOIOTHYEeCKNX, TEXHOTEHHBIX).
Kountpoabnas N
CTpyKTypa ¥ CBOMCTBA OPraHUYECKHUX BEIIECTB. 2
pabora 3
Paznen 5. Kunernueckune U TepMOIHHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKHX pPeaKuii 12
Tema 5.1. OcHOBHOe coiep:kaHue OK 01
Kunetuieckue Teoperuueckoe 00yyeHue 2 OK 02
3aKOHOMCPHOCTH Xumnueckue peakuuu. Kiaccudukanusi XaMUYecKUX peakiuii: 1o ga3oBoMy cocTtaBy (TOMOI'€HHBIE U T€TEPOTCHHBIE),
TpOTCKAHHIA TI0 UCTIOJIL30BAHUIO KaTanu3aropa (KaTaIMTHYECKHE i HEKATATUTHIECKHUE).
XHMqufKHX CKOpOCTB p€aknonu, €€ 3aBUCUMOCTH OT pa3INYHbIX @aKTOpOBZ MIpUpPOJbl pe€arnpyromux BEIICCTB, KOHUCHTpALUN 2
peakmuit

pearupyomux BemecTB, TeMmnepaTypbl (mpaswio Bant-T'odda), mimomany peakuMOHHONW MOBEPXHOCTH, HATHYMSA
Karanu3aTopa. Poip KaTaim3aTopoB B MPUPO/IE U MPOMBIIITIEHHOM IPOU3BOJICTBE.
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SHCpFI/I}I aKTHUBalluH. AKTI/IBI/II)OBaHHLIﬁ KOMIIJICKC. KaTaJ'H/I3aTOpLI n karamm3. Poib KaTaJln3aToOpoOB B TIPUPOJAC H
IIPOMBIIIIJIICHHOM ITPOU3BOJICTBE.

JlaGopaTopHble 3aHATHA

N3yyeHne 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH peakuy OT KOHIEHTPALUHU PearupyIonX BEIIeCTB H TEMIIEPaTyPhI.
Jlaboparophas paboTa Ha BBIOOD:

1. JlaGopartopHas padota «Omnpe/eneHrne 3aBUCHMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPAIINH PEarupyronIinX BEIIeCTBY.
HccnenoBanne 3aBUCUMOCTH CKOPOCTH PEaKLUMU OT KOHUEHTpanmu. OmnpeneneHne KOHCTaHTBI CKOPOCTU peaku
rpaduIECKUM METOIOM.

2. Jlabopatopuas pabota «OrmpeneneHre 3aBUCHMOCTH CKOPOCTH pEakUUH OT TemIeparyps». McciemoBanue
3aBUCHMOCTH CKOPOCTH PEaKIUH OT TeMIlepaTypbl. PacueT sHepTuu akTHBAIIMH PEaKIUH.

PenieHne MpakTUKO-OPUEHTHPOBAHHBIX 33JaHUl Ha aHamu3 (AKTOPOB, BIUSIOMIMX HAa HW3MEHEHHE CKOPOCTH
XUMHUYECKON peaKIyH.

Tema 5.2,
TepmonuHaMuyecKu
€ 3aKOHOMEPHOCTHU
MIPOTEKAHUS
XAMHYECKHX
peaxuumii.
PaBHOBecue
XUMHYECKHX
peakuuii

OcHoBHOE CoaeprKaHue

Teoperuyeckoe o0yyenue

Knaccudukamuss XUMUYECKHX peaknui: M0 TermioBoMy d¢¢deKTy (SK30TepMHUYECKHE, DJHIOTEPMHUYECKHUE), IO
obpatumoctn (oOpatumble W HeoOpaTumble). TermoBele S(QGeKTsl XUMHYECKHX peakuuil. TepMoxummuyecKue
ypaBHeHUs1. OOpaTUMOCTh peakiuii. XUMUYeCKOe paBHOBECHE U €T0 CMEIIEHHE IO ACUCTBUEM PAa3INIHBIX (PaKTOPOB
(KOHLIEHTpaLUsl peareHTOB WM MPOAYKTOB PEaKLuH, AaBJICHUE, TEMIepaTypa) Uil CO3NaHHs ONTUMAJIbHBIX YCIOBHUM
MPOTEKAaHUSI XUMHUYECKHX TPOIIECCOB.

[lonsitue 00 sSHTamenuu u 3HTporMu. DHeprus ['nbbOca. 3akoH ['ecca u ciencrtBus u3 Hero. Ponb cMereHus
paBHOBECHS B TEXHOJIOTHYECKHX MPOIIECCaX.

HpaKaneCKne 3aHATUSA

[Mpuanun Jlelllarense. BiusiHue paznuuHbiX (akTOPOB Ha U3MEHEHHE PABHOBECHSI XUMHUYECKHUX PEaKIIHH.

3akOH JEHCTBYIONIMX MacC M KOHCTaHTa XUMHYECKOTO paBHOBECHs. PacdeTbl paBHOBECHBIX KOHLEHTpALUH
pearupyomrx BenecTB 1 MPOAYKTOB peakiuii. PacueTsl TemnoBoro a¢dexTa peakiuu.

Pemenne npakTHKO-OPUEHTUPOBAHHBIX 3aJaHuil Ha mnpuMeHeHWe npuHiuna Jle-lllatense I8 HaxoXKIeHUS
HaIpaBJIEHUs] CMEIIEHUS PABHOBECHS XWUMHYECKOM peakIuu ¥ aHaiu3 (aKTOpPOB, BIHAIONIMX HA CMEIICHHE
XUMUYECKOTO PABHOBECHSL.

JlabopaTopHbIe 3aHATHS

Ha6opaT0pHaﬂ pa60Ta «I/I3yquI/Ie BJIMSAHUSA Pa3JIMIHBIX (baKTOpOB Ha CMCIICHUC XUMHUYCCKOI'O PaBHOBCCHUS.
I/ICCHe)IOBaHI/Ie BJIMAHUA HN3MCHCHUA KOHICHTpPaOWW BEIIECTB, PCAKIUHU CPEAbl W TEMIICPATYpPhl Ha CMCHICHUC
XUMHUYCCKOI'0O pPaBHOBCCHA. CpaBHeHI/Ie MOJYUYCHHBIX PE3YJIbTATOB C TCOPCTUYUCCKU IMPOTrHO3UPYCMBIMHM Ha OCHOBE

OK 01
OK 02
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npunuuna Jlelllatense.

KonTpoabnas .
CKopocTh XUMHUYECKON pEeaKkIIMK U XUMHUYECKOE paBHOBECHE. 2
pa6ora 4
Pasnen 6. JucnepcHble cuCTEMbI 10
Tema 6.1. OcHOBHOe cojiep:kaHue OK 01
Aucnepcbie TeopeTuueckoe o0yueHue 2 OK 02
CHCTEMEL M aKTOpLI Hucnepcusie cuctembl. Kommonanbsie cucteMbl. ICTUHHBIE PACTBOPHI. OK 07
UX YCTOHYMBOCTH o
PactBopenne kak ¢uznko-xumudeckuii mpoiecc. PactBopsl. CrtocoObl MPUTOTOBIEHHUSI PacTBOPOB. PacTBOpMMOCTS.
MaccoBas 10711 pacTBOpeHHOro BemecTBa. [IpenenbHo JomycTHMble KOHLIEHTpAMM M UX HCIOJIb30BAaHHE B OIICHKE
HKOJIOTUYECKON OE30ITacHOCTH. 2
Knaccudpukanms aucnepcHbIX cucteM 1o coctaBy. CtpoeHue u (aKTOpPbl YCTOHYMBOCTH JUCIICPCHBIX CHCTEM.
PacrioznaBaHNe WCTUHHBIX PacTBOPOB, KOJUIOMIHBIX PAacTBOPOB U TpyOoamcrepcHBIX cucTeM. CTpOSHHE MUIIEIUTBL.
PaccenBanue cBeTa mpu IPOXOXKISHUH CBETOBOTO MTy4YKa Yepe3 ONTHIECKH HEOTHOPOIHYIO cpeny (dddekra Tunmans).
IIpakTH4eckue 3aHATHSA 2
Pemenue 3aa4 Ha MPUTOTOBJICHUE PACTBOPOB.
Pemenne nmpakTUKO-OPHEHTUPOBAHHBIX PACUETHHIX 33/IaHWH Ha JTUCIIEPCHBIE CHCTEMBI, UCIONB3yeMble B OBITOBOM U 9
MIPOM3BOJICTBEHHOHN JIESTETHHOCTH YENOBEKa, C MO3UIMH IKOJIOTHYECKOW 0Ee30MacHOCTH MOCHEACTBHA M TPaMOTHBIX
pelieHui npo0ieM, CBA3aHHBIX C XUMHUEH.,
Tema 6.2. OcHoBHoOE cojiepKaHNe 4 OK 01
Hccnenosanue JlaGopaTopHble 3aHsATHS 4 OK 02
CBOWICTB JlaboparopHas padota «IIpuroroBieHne pacCTBOPOBY.
AUCHICPCHBIX CHCTEM | 1T yroToBIeHHE PACTBOPOB 3aJaHHON (MOJISPHOI) KOHIEHTPAIMH (C IPAKTHKO-OPHEHTHPOBAHHBIMU BOIPOCAMH), 2
JUIE X oTIpesieNIeHHe CPeJIbl BOAHBIX PACTBOPOB.
UAeHTU(OUKAINN
Jlaboparophas pabota «McciieoBaHre TUCTIEPCHBIX CHCTEMY.
HpI/IFOTOBHeHI/Ie U U3YUYCHUC CBOWCTB JUCTIEPCHBIX CHUCTEM pPa3HbIX BUIOB: CYCIICH3WHU, SMYJIbCUH, KOJIJIOWJIHOTO 2
pacTtBopa. CpaBHEHME CBOICTB HCTHHHBIX U KOJUIOUIHBIX PACTBOPOB, BBIBICHHE OCHOBHBIX Pa3InYUi MEXy HUMH.
Kontpoabnas
JlucniepcHble CUCTEMBI. 2
paborta 5
Paznen 7. KavecTBeHHBIC peaknuy 00HAPYKeHUsI HEOPraHNYECKUX U OPraHMYeCKUX BellecTB 8
Tema 7.1. OcHOBHOe coep:kaHue OK 01
Obuapysxenue IpakTHyecKne 3aHATHS 2 OK 02
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HCOPraHn4CCKUX
KaTHOHOB 1 aHHOHOB

KauecTBeHHBIE XUMUYECKHE PEAKIIMN, XapaKTEPHBIC JJIs1 OOHAPYKEHUSI HEOPTaHUYSCKHUX BEIIECTB (KATUOHOB U
annoHOB). CocTaBlieHHe YpaBHEHUH peaknii 0O0HapyKeHUsS KaTHOHOB [V rpymit u aHMOHOB, B T.4. B MOJIEKYJISIPHOM
Y HOHHOH (hopmax.

Peakuun oOHapyKeHHs HEOPTraHUYECKUX BEIISCTB B PeabHBIX 00BEKTaX OKPYKAIOLICH Cpebl.

JlaGopaTopHble 3aHATHSA

O6HapyxeHHe HEOPraHMYECKUX BellecTB (KaTHOHOB [—VI rpymim nimn aHMOHOB) € UCTIONB30BAHUEM Ka4eCTBEHHBIX
AHAINTUYECKHUX peakLuil.

JlaGopaTtopHas paboTa Ha BEIOOD:

1. JTabopatopHas paboTa « AHAIUTHYECKHE PeaKU KaTHOHOB [-VI rpymm».

[TpoBeneHre KaAUeCTBEHHBIX PEAKIINi, UCTIONB3YEMBIX JJIsl OOHAPYKEHHSI KATHOHOB | rpyIimbl (Kamusi, HaTpHsl, MarHusi,
amMmonns), I rpynmst Ha mpumepe 6apus, 111 rpymmer — ceuama, IV rpymme — amoMuHus,

V rpynmsl — xene3a (II u III), VI rpynmet — Hukens. Onvcanne HaO0aeMbIX SBICHUN M COCTaBIICHHE XUMHUECKUX
peaKLuid.

2. JlabopaTtopHas paboTa « AHATUTHYECKHAE PEAKIINA aHHOHOB).

[IpoBeneHrEe KaUYeCTBEHHBIX PEAKIIMiA, UCTIONIB3YEMBIX JIJIs OOHApY)KEHUS aHUOHOB: KapOoHara, ¢ocdara, cynbdara,
cyabdua, HUTpara, xjuopuzaa u ap. Onucanue HabIOAAEMBbIX SBICHUI U COCTABICHUE XUMHUYECKUX PEaKLHH.

Tema 7.2.
OO0HapyxeHHe
OpPraHMYECKUX
BEIIIECTB OTAEIBHEIX
KJIaCCOB C
HCII0JIb30BaHHEM
Ka4eCTBEHHBIX
peakuuii

OcHOBHOe coep:kaHue

l'[paRanecm/le 3aHATUSA

KauecTBeHHbIE XUMHUECKHE PEAKIINH, XapaKTepHbIE 151 OOHAPYKEHUS OTAETBHBIX KJIACCOB OPraHUYECKUX
COCIMHEHM: (PEHOJIOB, ANBJECTHI0B, KpaxMaia, yKCyCHOM KHCIOTbI, AMUHOKHUCIIOT | Ap.

Jenatypanus 0elKOB IPU HATPEBaHWH, [IBETHBIE PEAKIIUHA OCIIKOB.

CocraBiieHne Ka4eCTBEHHBIX peaKkiiii 00HAPYKEHUSI OPTaHUIECKUX COSTMHEHUH OTICIBHBIX KIIaCCOB.

JlaGopaTopHble 3aHATHUS

OO0HapyKeHHe OpraHNYeCKUX COeTUHEHHUH OTIEIbHBIX KIIACCOB.

JlaboparopHas paboTa Ha BbIOOD:

1. JIabopaTtopHas pabota «KadecTBeHHbIE peaKIiK Ha OTACIbHBIC KJIACCHl OPraHUYECKHUX BEIIECTBY.

HpOBeJIeHI/Ie Ka4C€CTBCHHBIX peaKuHﬁ, HCIOJIB3YEMBIX JJIA O6H21py>KeHI/I$I OpTraHNYCCKHUX BEIICCTB PA3JIMYHBIX KJIACCOB:
(eHOJI0B, aNbJICIH/IOB, KpaxMaja, YKCYCHOM KMCIOThI, AMUHOKHCIIOT, OeKoB 1 Ap. OnucaHue HaOI01aeMbIX SIBJICHUH
Y COCTaBJICHUE XMMUYECKUX PEaKLU W/ UIIH CXEeM.

2. JlJaboparopHast paboTa «KauecTBeHHBIN aHAIN3 OPraHMYECKUX COSTMHEHUH M0 ()YHKIIMOHAIBHBIM TPYIIIIAM).
IIpoBeneHne KaueCTBEHHBIX PEAKIMM, UCTIONB3YEMBIX AJIS PacllO3HaBaHUsI OPraHUYECKUX BELIECTB OTAEIBHBIX KJIACCOB
1o (YHKIMOHANBHBIM TPYIIaM: Ha IPUMEPE aMUHOKHCIIOT U KApOOHOBBIX KHCJIOT, CHUPTOB U (DEHOJIOB, ajIbJeTUI0B U

OK 01
OK 02
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KeToHOB. OmnucaHnue Ha6J'IIO,I[aCMI:IX SIBIICHUH U COCTaBIICHUE XUMHUYCCKUX peaKLII/Iﬁ W/WIIH CXEM.

IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IePKAHUE (COAEepPKAHNE NPUKJIATHOTO MOTYJIs) 42

Paznen 8. XuMus B ObITY H IPOU3BOICTBEHHOM 1eSITEILHOCTH YeJI0BEeKa 6 OK 01
Tema 8.1. OcHoBHOe cojiep:KaHue 6 OK 02
Xumus B ObiTy U IpakTHYecKHe 3aHATHSI 6 OK 04
HPOU3BOACTBEHHOM 73 0 e creast Ge30MaCHOCTD MOCJIeCTBU OBITOBOI M MPOW3BOICTBEHHOM ACATEIILHOCTH YEJIOBEKa, CBA3aHHAs C 4 OK 07
ACATEIBPHOCTH nepepaboTKOM BEIIeCTB; MOUCK U aHAIN3 XUMHYECKOW WH(OPMAITUHN U3 Pa3INYHBIX HCTOYHUKOB (HaydHas U y9eOHO- IK 2.1
Henosexa Hay4Has JTUTepaTypa, CpeJcTBa MaccoBoil nHpOpMalun, ceTh IHTEepHET U npyrue). K 2.2

Keiicsl (¢ yuerom Oyaymieit mpodeccHnoHaNbHON AeITENFHOCTH) Ha aHaTH3 HH(POPMALIMHU O IPOU3BOJICTBEHHON 1K 2.3

JIeATeILHOCTH YeJI0BeKa, CBI3aHHOM C MepepabOTKON M MOJTydeHHEM BEUIECTB, a TAKKE C SKOJIOTHIECKON

0€30MacHOCTHIO.

3ammuTa Kkeiica: [IpencraBieHne pe3yIbTaTOB pelIeHNs KEHCOB (BBICTYIIICHHE C TIPE3CHTAIIHEH) 2
Paznen 9. UccienoBanue 1 XuMHYeCKUH aHAIU3 00beKTOB OuoChepsl 36
Tema 9.1.0cHoBbl  [OcHOBHOE comepKanue OK 01
J1abOpaTopHOi JlaGopaTopHble 3aHsATHS 2 TIK 2.1
TpaKTHKI B Jlaboparophas padota «OCHOBBI JJA0OPATOPHOI MPAKTHKUY. fIK 2.2
npodeccHOHaNbHbIX JlaboparopHas mocy/a u XuMudeckne peakTuBbl. OCHOBHBIE TabopaTopHBIe orepanuu. JlaboparopHoe obopynoBaHHe. 2 1K 2.3
naboparopusx TexHrka 0€30MaCHOCTH U MpaBHiia padoThI (TIOBEACHUS) B JTa0OpATOPHH.

IMpakTnyeckue 3aHATHS 6

BeimonHeHHe THIIOBBIX PAcueTOB MO TEMATHKE SKCIIEPUMEHTA (BBIXO/] ITPOIYKTa PEaKILH, Macca HaBECKH, 00beM

PacTBOPHUTETIS).

O6paboTKa TaHHBIX, AHAJIN3 U OT[CHKA WX IOCTOBEPHOCTH (BBIYUCIICHUE CPETHETO 3HAUCHUS DKCIIEPUMEHTATHHBIX 6

JAHHBIX, TOTPEITHOCTH).

[MpencraBienue pe3ynbTaToOB SKCIIEPUMEHTA B pa3innyHoi hopme (Tabnuna, rpaduk, OTUET, TOKIA, IPE3CHTAIIHS).
Tema 9.2. OcHOBHOe coiep:kaHue OK 01
XUMUHYECKUH aHATHS [ TeppeTHuecKoe 0GyHeHHe OK 02
mpos BOAEI Knaccugukanus npo0 Boasl 10 BUIY U HA3HAUYEHHIO, UCXO/S U3 €€ XUMUYECKOTO cocTaBa. OpraHojienTHYecKue OK 07

CBO¥CTBA (3amax, MpO3pavHOCTh, IIBETHOCTh, MyTHOCTB) BOABI. KHCIOTHOCTE M MIEI0YHOCTH BOJIBI.pH Ccpenbl 1 METOBI 1K 2.1

ee onpeneneHus. XKecTkocTs BOJIBI M METO/IBI ee onpeieneHus. CyIHOCTh METOIa TUTPOBAHHS. 2 Zﬁ ;i

Buppl s)xecTKOCTH BOJIBI (BpEMEHHAs M IOCTOsSIHHAA). JKecTKOCTh BOJbI KaK IPUYMHA BHINAACHUS OCAIKOB UIIH
00pa30oBaHUs COJICOTIONKEHUHN, UMEIOIUX MECTO B OBITY U Ha IIPOU3BOCTBE.
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CocraB coeil, BEI3BIBAIOIIUX JKECTKOCTh BOABL. XUMUYECKUE MPOLECCHI, YCTPAHSIOMINE )KECTKOCTh BOJBI. Y PaBHEHUS
XUMHYECKHAX PEaKInii, HILTIOCTPUPYIOMINX MPOIECCHI, MPOUCXOSIINE TIPH YCTPAHEHUH JKECTKOCTH. Y CTpaHEHHE
BPEMEHHOM JKECTKOCTU OBITOBBIMHU U XHMHYECKUMH crtoco0amu. CrocoObl YCTpaHEHUS TIOCTOSTHHOM KECTKOCTH.

IIpakTHyeckue 3aHATHS

CriocoObI BEIpaKCHHS KOHIICHTPAIIMKA PACTBOPOB: MacCcOBas JIOJISl PACTBOPSHHOTO BEIIECTBA, MOJIIPHAS U MOJISUTbHAS
KOHIeHTparuu. Tutp pactBopa. Pemenne mpakTHKO-OpHEHTHPOBAHHBIX TEOPETUIECKIX 33JaHAN Ha pacueT
KOHIICHTPAIIMI 3arpsi3HAIONINX BEIIECTB M UX CPAaBHEHHE C IPEACIbHO A0MycTUMbiMU KoHIeHTparmsmu (I1J1K).

JlabopaTopHbIe 3aHATHS

HccnenoBaHne XUMHYECKOI'O COCTaBa MPOO BOJBL.

JlaboparopHas paboTa Ha BbIOOD:

1. JlabopaTtopHas padoTa «O4nCTKa BOJBI OT 3arPs3HECHUI.

Hcnonb3oBaHue METO0B (GMIIBTPOBAHUS U aACOPOLMH [T OTAETICHNS 3arPsI3HEHUH B HCCIIeAyeMOi po0Oe BObI.
Bri6op MeTo1a OUMCTKH B 3aBUCHMOCTH OT BHJA 3arpsizHeHus. CpaBHeHHE 3P PEKTUBHOCTH Pa3TUIHBIX METOAOB
OYHMCTKH BOJIbI B Pa3HBIX YCIOBUSX (B 1a00paToOpuy, B JOMAILIHHUX U HOJNEBIX YCIOBHAX).

2. JIabopatopHas pabota «Onpenenenue pH BOJbI 1 €€ KHCIOTHOCTHY.

Onpenenenue pH cpesbl ¢ MOMOIIBI0 YHUBEPCATHLHOIO HHANKATOpa. Vcronb30Bannue TUTPOBAHUS IS ONIpeIeNIeHUs
kucnotHocTd. Otnpenenenne o0IIel KHCIOTHOCTH BOJIBI, pacyeT CBOOOAHOM KucioTHocTH. OnpeeneHue oomiei u
cB0OOIHOM menoyHocTH. COCTaBIeHHE YpaBHEHUH PeaKIMid, TPOTEKAIOIINX MPU ONpPEACTICHUN KUCIOTHOCTH/
IIEJI0YHOCTHU PO BOABI. Y CTaHOBJIEHHE CIIOCOOOB MCIIOJIB30BaHMS UCCIIEIOBAHHBIX TPOO BOJBI B )KU3HEIEATEIHHOCTH
YeJI0BEKa, Ha OCHOBE TOyYEHHBIX JaHHBIX O COCTABE.

3. JlabopatopHas paboTa «OmnpesesieHrue KECTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHSHHUSI.

CriocoObl ycTpaHeHHs BCEX BHIOB KECTKOCTH B 3aBUCUMOCTH OT COCTaBa COJIEH >KECTKOCTH. Pemenune
3KCHCpHMCHT3J'IBHOI71 3a1a4i Ha BbISIBIICHUEC BpeMeHHOﬁ M TIOCTOSTHHOM KECTKOCTH BOJBI. OHCHKa BCPOATHOCTHU
YCTpaHCHUA BCEX BUAOB )KCCTKOCTH B JOMAIIHUX YCIIOBUAX.

Tema 9.3.
XUMHAYECKUMN
KOHTPOJIb KauecTBa
MPOIYKTOB MUTAHUS

OcHoBHOE cofepkaHne

Teoperuyeckoe o0yyeHue

KauecTBeHHBII XMMUYECKHI COCTaB IPOYKTOB MUTaHUs. BeriecTsa, GansCUPUIMPYIOIINE MPOAYKTHI TUTAHUS, 1
BEIIIECTBA, 3arPA3HAIONINE MPOIYKTH MUTaHuA. OnpeeneHne 3arps3HIIONNX XUMUYECKIX BEMIECTB B IPOIYyKTaxX
IIUTaHUs, ONPECIICHUE BEIECTB, HE 3asBIICHHBIX B COCTABE IPOAYKTOB IIUTAHHUS.

HpaKTuquKne 3aHATUSA

OpFaHI/I‘IeCKI/Ie 1 HEOPraHM4YCCKUEC BEUICCTBA, BXOAAIINE B COCTAB IMIPOAYKTOB ITUTaAHUA. OHpeaeneHI/Ie cocTraBa 6JHOJI
Ha COACPIKAaHUC MAKPO U MUKPOIJICMCHTOB. I/I3yquI/Ie MPCIJIOKCHHBIX MPETIOAaBaTCIIEM 6.]'[}0,[[ Ha npeaMEeT

OK 01
OK 02
OK 07
IIK 2.1
1IK 2.2
IIK 2.3
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XUMHYECKOTO COCTaBa, OTMPEACICHIE OIS OT CYTOYHON HOPMBI MaKpO M MUKPOIJIEMEHTOB B YKa3aHHOM OJIFOJIC.
Pemenne mpakTHKO-OPUEHTHPOBAHHBIX 3aJ[ad 10 KYJIMHAPHOMN TeMaTHKe Pa3TMIHbIX THIIOB.

JlaGopaTopHble 3aHATHA

HccnenoBanne XMMHYECKOTO COCTABA MPOYKTOB ITUTAHUSL.

Jlaboparophas paboTta Ha BBIOOD:

1. JIabopatopHas paboTta «OOHapyKeHHE HUTPATOB B MPOAYKTAX MATAHU.

HccnenoBanue MaTepuaoB MOJYKOIMYECTBEHHBIM METOIOM OIPE/ICIICHUS] HATPATOB C UCTIOJIb30BaHUEM
JuQeHnTaMuHa (KOPHETUIONbI OBOIICH, JTUCThS M KOUEPhDKKA KAITyCThI, TUIOIBI PPYKTOB). AHATIN3 YPOBHSI 3arps3HEHUS
HHUTpPaTaMH 110 UHTCHCUBHOCTH OKPAIIMBAHHS MPOIYKTOB PEAKIIUH.

2. JlabopatopHas pabota «lccienoBanue NpoIyKTOB MUTAHUS HA HAJTUYHUE YTIICBOJAOBY.

HccnenoBanre MOJIOUHBIX TIPOJIYKTOB HA HAMUYUE Kpaxmana. VccrnenoBanre NpoayKTOB Ha HATWYHE TIFOKO3bI.

Tema 9.4.
XUMHAYECKUH aHAIIN3
po0 MMOYBEI

OcHoBHOE CoAepKaHue

TeopeaneCRoe oﬁyqelme

Krnaccudukariys mo4s 1o BUy U Ha3HAUYCHUIO, UCXO/I U3 XUMUYECKOTO cocTaBa. MaeHTrduKaIys MpoObl OYBHI MO
€€ XUMUYECKOMY COCTaBY, OIMIMCAHUE BO3MOKHOCTEHN €€ MPUMEHEHUSI.

TpeOoBaHMs K KaUECTBY MOYBBI PA3IMYHOTO HazHaueHUs. OnucaHrue 0COOCHHOCTEH UCIIOIb30BaHMSI ITOYB B
3aBUCHMOCTH OT THUIIOB, CIIOCOOBI YIIYYIIIEHHs KA4eCTBa ITOYB B 3aBUCHMOCTH OT Ha3HAYCHUS.

O0macT UCIIONBF30BAaHUS OPTAaHNYECKHAX YAOOPEHUH B 3aBUCHMOCTH OT Ka4eCTBEHHOTO cocTaBa. OnrcaHue
OpPraHMYECKUX yIOOPSHHI U UX IPUMEHEHHUE B 3aBUCUMOCTH OT COCTaBa MOYBBI U €€ PA3HOBUIHOCTH.

IIpakTuyeckue 3aHATHS

O6nacti Ha3HaueHUs (TPUMEHEHMsI) TTOYBbI, UCXO/S U3 KAYECTBEHHOTO M KOJIMYECTBEHHOTO COCTaBa. AHAIN3
HOPMaTHBHOW JIOKYMEHTAIMU.

PoJib HeOpraHNYeCKKX BEIIECTB B KAYECTBE MUHEPAIBHBIX YI0OPSHUHN, YIyUIIUTENICH TIOYBBI.

CocTaB MHHEpAILHBIX YAOOPEHUH 1 X IPUMEHEHUE B 3aBUCHMOCTH OT COCTaBa MOYBHI U €€ Pa3HOBUAHOCTH.
B3auMocBs13b cocTaBa ya00peHHid U WX BIUSHES HA BETETATUBHEBIE CBOMCTBA W IUIOIOHOIICHNE PACTCHHIA.

JlabopaTopHbIe 3aHATHS

HccnenoBanne XMMHYECKOTO COCTaBa IIPOO MOYBEI.

JlaboparopHas paboTa Ha BbIOOD:

. JlabopaTtopHas padoTa «OOHapyKeHHE HEOPraHUIECKHUX IPUMECEH B Ipodax».

[IpuroToBnenue mpoObI OYBHI JJIs UCCIIEAOBAHUS KUCIIOTHOCTH/IEIIOYHOCTH, HEOPTaHUYECKHUX 3arps3HEHUI.
O0HapyKeHHUe XJIOPU/I- U CYIb(PaT-nOHOB B Ipode mouBsl. COCTaB/IEHUE YPaBHEHUH peakiinii 00OHapy KEHUSI.

CpaBHeHI/Ie MOJTY4YCHHBIX IOKa3aTelieH ¢ HOPMATHBHBIMHA (CHpaBO‘IHLIMI/I) 3HAYCHUAMU.

OK 01
OK 02
OK 07
IIK 2.1
1IK 2.2
1IK 2.3
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2. JIabopatopHnas pabota «Onpeznenenre pH BOAHOM BBITSKKH MTOYBBI, €€ KUCIIOTHOCTH U ILEIOYHOCTH.
HccnenoBanne BOJHBIX BBITSDKEK 00pa3lioB FOTOBBIX MMOUYBEHHBIX CMECEH (711 pa3sHbIX THIIOB pacTeHui). OnpeneneHue
pH mouBsI ¢ ncnonabp30BaHNEM HHAUKATOPOB. OIICHKA THIIOB [TOYB B MPEJCTABICHHBIX 00pa3iax (CHIbHOKUCIHAS,
KHCNas1, caboKucias, HeUTpanbHasi, HIeJI04Has).

Tema 9.5. OcHoOBHOe cojiep:KaHue 10 OK 01
Hccnenopanue Teopernueckoe oGyueHue 2 OK 02
06beKTOB GHOChEpH! Y4eOHOo-uCCIIeIoBaTeIbCKUI MMPOSKT B 001aCTH UCCIIEA0BaHUI 00beKTOB Ouocdepnl. O030p TeM yueOHO- OK 04
MCCIIEIOBATENbCKUX MTPOCKTOB. ANTOPUTM BBITIOJTHEHUs MpoekTa. OnpeneneHue npoOieMsl ucciaenoBanus. MeToasl 2 OK 07
MTOMCKA, aHAIH3a U 00pabOTKH MH(GOPMAITMH O TIPOEKTE B PA3TUIHBIX HCTOTHHKAX. 1K 2.1
IpakTHYeCKHE 3aHATHS 2 K 2.2
IIK 2.3
O0ocHOBaHNE aKTYaJIbHOCTH BBHIOpaHHOW TeMbl. BrisiBieHue mpoOiiembl uccienoBanus. Beioop 00bEKTOB M METO0B
uccienoBanus. IlocraHoBka nenedl u 3amad ucciaenoBanud. OmpeneneHUEe NpoayKTa ucciuenoBaHusd. OnpenencHue 5
ATAIOB M COCTABJICHHE IUTaHA UCCIICIOBAHUS.
3ammuTa npoekra: [IpencraBieHre pe3ysibTaTOB BHIIIOTHEHUS yu4eOHO-MCCIEIOBATEILCKUX MMPOEKTOB (BBICTYILUICHHE C
TIpe3eHTanuei).
JlaGopaTopHbIe 3aHATHS 4
HccnenoBanne NpeasokeHHOTo 00beKTa Ha KUCIOTHOCTb, IEJIOYHOCTh, XMMHUECKHI COCTaB (3arpsA3HUTENN, MAaKpO- U
MHKpOdJIeMeHTh). O0paboTKa pe3ynbTaToB HccienoBanus. OIEHKa KadecTBa HCCIEAYeMOro OOBEKTa, MCXOIS U3 4
PEe3yJIbTaTOB XUMUYECKOTO aHAJIH3A.
JAud.3aver 2
HUTOIrO 144
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3. YcioBus peaju3anuu nporpaMmMbl 0011€00pa3oBaTeIbHON JUCIHUILTHHbBI

3.1. TpebGoBanusi K MUHMMAJbHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Jia peanmzanuy TpOrpaMMbl TUCHUIUIMHBI TOJDKHBI OBITH MPETyCMOTPEHBI
CIIEYIOIIME CTIeaIbHbIC TOMEIICHUS: YIYCOHbIN KaOMHET XUMHUH W/WIH Y4eOHOI
XUMHUYECKO 1abopaTopuH.

OO6opynoBanue y4eOHOro kKa0uHeTa (HALJISIIHbIE NOCOOUSs): HAOOPHI
HIAPOCTEPIKHEBBIX MOJENEeH MOJEKYJ, MOJACIU KPUCTAUIMYECKUX PEIIETOK,
KOJUIKIIUU TMPOCTBIX M CJOXHBIX BEIIECTB W/WIM KOJUICKIIMU TOJIMMEPOB;
KOJUICKIIMSI TOPHBIX TOPOJI W MHUHEpaioB, Tabnuia MeHnaeneeBa, ydeOHbIE
(¢unpMbl, TUPPOBBIE 00pPa30BaTEIbHBIE PECYPCHI.

Texnunueckue cpeacrsa oOOy4YeHHsi: KOMIBIOTEp C  YCTPOWCTBAMH
BOCIIPOU3BEJEHUSI 3ByKa, NPHUHTEP, MYJIbTUMEAHA-TIPOEKTOP C SKPAHOM,
MYJIbTUMEIUMHAS TI0CKA, YKa3Ka-TIPEe3eHTEP IJIsl TPE3CHTAIIUM.

O6opynoBanue jaGopaTopun U pado4ux MecT Jad0OpaTOPUM: MEH3YPKH,
MUTIETKU-KANEIbHUIBI, TEPMOMETPBI, MHKPOCKOM, JyIbl, MPEAMETHbIE U
MOKPOBHBIE CTEKJA, IJIAHIIETHl JUIsl KaleJdbHBIX peakuuid, (QUiIbTpoBaibHas
Oymara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKH, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAa0Op pEaKTUBOB, CTEKJISHHbIE MAJIOYKW, IITATUBBI I IPOOUPOK;MEPHbBIE
LUUJIMHAPHI, BOPOHKU CTEKJISIHHBbIE, BOPOHKH JENHUTENbHbIE HUIuHapuueckue (50-
100 ™), cTymku C TecTUKOM, (appopoBble YalllKH, TUHIETHI, QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, OJJIEKTPOIUIUTKU, JabopaTOpHBIE
IITAaTUBBI, CIUPTOBBIC TOPEJIKH, CIUYKH, MPUOOp JUIsl TMOTy4YeHUs Ta30B (WU
mpoOupKa C Tra300TBOJHON TPYOKOil), AeprKaTeiau JJisi MPOOUPOK, CKIISHKH JUIs
XpaHEHUs] PEaKTUBOB, pa3aTOYHbIEe JIOTKU; XxuMuuyeckue crakansl (50, 100 u 200
MJT);IITIATENN; TUHIIETHI; TUTEIbHBIC IIUMIBI, CEKYHAOMEpPHI (TaMepbl), MEpPHbBIE
npobupku (Ha 10—20 mur) u MepHBIe KOJIOBI (25, 50, 100 1 200 Mur), BoasHas OaHs
(W1 TepMOCTaT), CTEKJISTHHBIC MaIOUYKH; KOHUYECKHEe KOIObI st TuTpoBanus (50
u 100 mi); uUHOUKATOpHBIE MOJOCKUA s ompexaeneHuss pH u crangapTHas
WHJIMKaTOpHAs IIKaJIa; YHUBEPCAIbHbBIN MHIUKATOP; umneTku Ha 1, 10, 50 mu (uun
no3atopsl Ha 1, 5 u 10 mut), GropeTku AJiT TUTPOBAHUSI, MEAUITUHCKUE IIMPHUIIBI HA
100—-150 mu1, mabopaTopHbIe W/ WA aHATUTHUYECKUE BeChbl, pH-MeTphl, CyIINIbHBIMI
mkad, u ap. 1aboparopHoe 000pyI0BaHUE.



3.2. UudopmannoHHoe odecnevyeHue peain3aluuy NporpaMmbl

1. Jlna peanuszanuu mporpamMMbl OMONIHOTEUHBIA (PoHA 0OpazoBaTEILHOMN
OpraHU3alliy JOHKCH UMETh ICYaTHBIC W/HIIN 3JICKTPOHHBIC 00pa30oBaTeIbHBIC U
WH()OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAaHHBIC A  HWCIOJb30BaHUS B
o0Opa3oBaTeILHOM TPOIECCe, HE CTapIIe ATH JIET C MOMEHTA M3aHu.

OCHOBHBIC HCTOYHUKH:

Iabpuensn O.C. Xumua.l0 ki YyeOHuk nams oOmieoOpa3oBaTeIbHBIX
y4eOHBIX 3aBesieHuil. — M, 2017.

la6puenssa O.C. Xummsa.ll i YdeOHuk a1 o01meo0pa3oBaTeIbHBIX
y4eOHBIX 3aBesieHuil. — M, 2017.

4. KOHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHHUS 00111e00pa30BaTe/IbHOI
AUCUMILTHHBI

KoHTpoms ©  omeHka  pe3yiabTaTOB  OOYYEHHS  OCYIICCTBILICTCS
mpernojiaBaresieM B Ipollecce  MPOBENCHUS  MPAKTUUYECKUX  3aHATHA |
JabopaTopHbIX pPabOT, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS OOYyYarOUUMUCS
WHIUBUYAIbHBIX 3aJaHHUM, MPOEKTOB, HCCleqOoBaHUN. Pe3ynpTaThl 00yueHUs
OTIPEJICIISIIOT, YTO OOyYaroluecs JOJDKHBI 3HaTh, IOHUMATh W JIEMOHCTPUPOBATH
IO 3aBEPIICHUH U3yUYCHHSI TUCIIUTIAHBI.

Jnst hbopmMupoBaHMs, KOHTPOIS U OLUEHKH pPE3yJbTaTOB OCBOEHUSI Y4eOHOMU
JUCITUTITMHBI UCTIOIB3YETCS CUCTEMA OIICHOYHBIX MEPOTIPUSTHM, TIPEACTABIISIOMIAS
co00ll KOMITJIEKC YYEOHBIX MEpPOIPHUATUH, COTJIACOBAaHHBIX C PE3yJIbTaTaMH
oOyuenus wu chopmyaupoBaHHelx ¢ ydyeroM PI'OC COO (mpeameTHbIE
pe3ynbTaThl 1o qucuumuinbe) u I'OC CIIO.

Mopnyas / Paznea

Ne PesyabTaT 00yueHus OueHo4yHbIe MEPONIPUATHUSA OK
/ Tema
| |OcHoBHOI MOaYJIb
1 |Pa3pea 1. ®opmyanpoBath 0a30BbIe
OcHoBBI NOHATHSA U 32aKOHbI XUMHH
CTPOCHHS
BellecTBa
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Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

1.1 |Crpoenue aromoB |CocCTaBiIsATh XMMUUYECKUE 1. Tect «CtpoeHue aToMOB OK 01
XUMHUYECKHUX (bopMyIbl cOeIMHEHHH B XUMHMYECKHX JIEMEHTOB U
3JIEMEHTOB U COOTBETCTBHUH CO CTENEHBIO |[IPUPOAA XUMUUECKOH CBSI3H».
pupona OKHCJICHHS] XUMHYECKHUX 2. 3aaym Ha COCTaBJICHUE
XUMHUYECKON AJIEMEHTOB, HCXOS U3 XUMHUYECKHX GOpMYIT
CBS3U BaJIEHTHOCTH U JIByXaTOMHBIX COEIMHEHUIN

AIIEKTPOOTPHUILATEIBHOCTH  |(OKCUIOB, CYNIb(UIOB,
TUAPUJIOB U T.I1.).

1.2 |Ilepuognueckuii | XapakTepu3oBaTh [IpakTuko-opuentupoBanusie |OK 01
3aKOH M TaONHUIAa |XMMHUYECKHE DJIEMEHTBI B |TEOPETHUECKHUE 3a/1aHUs Ha OK 02
.. MenneneeBa |COOTBETCTBUU C UX XapaKTEePU3aLUI0 XUMHUECKUX

II0JIO)KEHHUEM B a51eMeHTOoB: «MeTtajunyeckue /
NEPUOANYECKON CUCTEME  |HEMETAJNIMYECKHE CBOMCTBA,
XUMHUYECKHX JIEMEHTOB AJEKTPOOTPHULIATEILHOCTD U
JI.1. MeHnaeneeBa CPOJZICTBO K DJIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBUE C UX
JJIEKTPOHHBIM CTPOEHUEM U
IIOJIOKEHUEM B IIEPUOIUYECKON
CUCTEME XMMHYECKHUX
anemeHToB J[.11. Menaeneeray.
2 |Pazgen 2. CocraBasarb ypaBHenus u |KonrposabHnas padora
XuMHYeCKHe CXeMBbI XUMHYE€CKHX «CTpoeHue BelecTBa u
peakuuu peakuui XHMHYECKHe PeaKIum»
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Moayas / Paznen
/ Tema

Pe3ysabTar 00yyeHus

OueHoYHbIe MePONIPUATHS

OK

2.1

Turel
XUMHYECKHIX
peakuuii

CocraBisTh peakuuu
COCIMHEHUS, Pa3JI0KEHUS,
oOMeHa, 3aMeIeHHs,
OKHCITUTEILHO-
BOCCTAaHOBUTEIILHBIC
pCaknuu U p€akunuun
KOMIUIEKCO0OpazoBaHus (Ha
npumepe
THJPOKCOKOMIUIEKCOB
QITIOMUHUS M [TUHKA) C
y4acTHEM HEOPraHHYECKUX
BCIIIECTB

1. 3ajaun Ha cocTaBiieHUE
YpaBHEHUH peaKIui:

— COEMHEHHS], 3aMEeILECHUS,
paznokeHusi, oOMeHa U peakiuit
C y4acTheM KOMIUIEKCHBIX
coeMHEHU! (Ha mpuMepe
TUIPOKCOKOMITIIEKCOB
AJTIOMUHUS U [IUHKA);

— OKHMCIIUTENBHO-
BOCCTaHOBUTEJIbHBIX PEAKIU C
UCIIOJIb30BaHUEM METOa
ANEKTPOHHOTO OanaHca;

— C y4acTHEM KOMIUIEKCHBIX
coeMHEeHu! (Ha mpuMepe
THIPOKCOKOMILJIEKCOB IIUHKA U
QITIOMUHMUS).

2. 3ajaum Ha pacuer
KOJIMYECTBEHHBIX
XapaKTePUCTHK MPOAYKTa
peaKIuu COSIMHEHHSI; MaCCOBOM
WM 00bEMHOM 0K BBIXOJ1a
MPOJYKTA PEaKuu COCTUHEHUS
OT TEOPETUYECKH BO3MOXHOTO;
00BEMHBIX OTHOILIEHUI ra30B;
KOJIMYECTBEHHBIX
XapaKTePUCTUK UCXOIHBIX
BELIECTB U IPOJYKTOB PEAKIUY;
Macchl (00beM, KOJTHYeCTBO
BEILIECTBA) MPOAYKTa PEaKIHH,
€CJIM OJIHO U3 BEIIECTB JJaHO B
BHJIE pacTBOpA C OIpeIeICHHON
MacCOBOM J0JIEH PACTBOPEHHOIO
BELIECTBA.

OK 01

2.2

DIIEKTPOIUTHYECK
ast IUCCOLIMANI U
WOHHBIA 0OMEH

CocTaBiATh ypaBHEHUS
XUMHYECKHX PEaKIIuu
MOHHOT'O 0OMEHa C
y4acTUEM HEOPTaHUYECKUX
BELIECTB

1. 3amaHus Ha cocTaBiIeHHE
MOJICKYJISIPHBIX ¥ HOHHBIX
pEaKIUii C y4aCTHEM OKCHJIOB,
KHUCJIOT, OCHOBAaHUM U COJIEH,
HMOHHBIX peaKlMi TUIpoIn3a
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KUCIOTHOCTH CPE/IbI.
2. JIaboparopnas padota
«Peakuuu rupoIn3ay.

OK 01
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Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
3 |Pa3gex 3. HccnenoBarb crpoenue u  (KoHTposabhas padora
Crtpoenne n CBOMCTBA «CBoiCTBa HEOPraHUYECKHUX
CBOliCcTBa HEOPraHUYeCKHUX BellecTB |BellecTB)
HEOpPraHU4ecKUuX
BellecTB

3.1 |Knmaccudukanms, |Knaccudumuponars 1. Tect «Homenknarypa u OK 01
HOMEHKJIaTypa U |HEOPTraHWYECKUE BEIIeCTBA |Ha3BaHUE HEOPTaHUYECKUX
CTpPOCHHUE B COOTBETCTBHUU C UX BEIIECTB UCXO/I U3 UX
HEOPTraHUYECKUX |CTPOCHUEM XUMHYECKOH (OPMYIIBI HITH
BEILIECTB COCTaBJICHHE XUMHUECKOU

(hopMyITBI HCXOIS U3 HA3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIA TPUBUATBHOU
HOMEHKJIAType».

2. 3aaun Ha pacyeT MacCOBOM
JI0JIU (MacChl) XMMHUECKOTO
3JIEMEHTA (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3aganus 1Mo
KJIacCU(pUKaLMU, HOMEHKIIaType
U XUMUYEeCKUM dopMynam
HEOPTaHWYECKUX BELIECTB
pa3IMYHBIX KJIACCOB.

4. TlpakTHdeckre 3alanus Ha
ONpeAeICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BUJIa XUMUYECKOMN
CBS3U U THUIA KPUCTAININYECKON
PELIETKHU.

3.2 |®Pusuko- YcranaBnuBarth 1. Tect «OcobennocTu OK 01
XUMHUYECKHE 3aBHCUMOCTH (PU3UKO- XUMHUYECKUX CBOMCTB OKcua0B, |OK 02
CBOMCTBA XUMHUUYECKUX CBOWCTB KHUCJIOT, OCHOBaHUM,

HEOPraHMYECKUX |HEOPTaHMYECKHUX BEMIECTB |aM(OTEPHBIX THAPOKCUIOB U
BEIIECTB OT CTPOEHUSI aTOMOB 1 coJei.

MOJIEKYJI, & TAKXKE THTA
KPUCTAJUIMYECKOUN pEHIETKH

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUYECKUX
pEeaKIuii C y4aCTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUYECKHUX
BEIIECTB: OKCHUJIOB METAJJIOB,
HEMETAIIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTAaHUYECKUX
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Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

KHCJIOT, OCHOBaHUM 1
amM(OTEepHBIX TUIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBONCTBA
U CIIOCOOBI MOTYYCHHUS.
3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusI Ha
CBOMCTBA U IIOJIy4YCHHUE
HEOPraHUYECKHUX BEIIECTB.
4. Jlaboparopnas paboTa
«CBoiicTBa METAIIIOB U
HEMETAJIIIOBY.

3.3 |IIpousBoacTBo O6ocHoBsiBaTh 3HaueHue u |[Ipaktuko-opueHtupoBanusie |OK 01
HEOPraHWYECKUX |[IPUMEHEHHUE 3aJIaHus 110 COCTABIICHUIO OK 02
BEIIIECTB. HEOPraHMYECKUX BEIIECTB B |[XUMUYECKHUX PEAKIIHil C
3HaueHue u OBITOBOM U y4aCTHEM HEOPTaHMYECKUX
MIpUMEHEHHUE B MIPOU3BOJICTBEHHOM BEIIECTB, UCIOJIb3YEMBIX ISl KX
OBITY U Ha JESITCIIbHOCTH YeJIOBEKA UX |MICHTU(DUKALINN U
MIPOU3BOJICTBE (hUBUKO-XUMHUYECKUMU MIPOMBIIIUICHHBIX CIIOCOOOB

CBOicTBaMH MOJTyYeHUSI.

4 |Pa3nen 4. HccaenoBars crpoedue u  |Konrposbnas padora
Crtpoenne n cBoiicTBa opranuyeckux |«CTpoeHue H CBOiCTBa
CBONCTBA BelIeCTB OPraHMYecKuX BelecTB»
OPraHMYecKux
BelIeCTB

4.1 |Knaccuduxamus, |KnaccuduimponaTth 1. 3agaHus Ha cOCTaBIIEHUE OK 01
CTPOEHHUE U OpraHMYECKHE BEIIECTBA B |HA3BaHUM OPraHUYECKUX
HOMEHKJIATypa COOTBETCTBUH C UX COEMHEHHUI IO TPUBUAIILHOU
OpPTraHUYECKUX CTPOCHHEM WU MEXTYHAPOTHON
BEIIECTB CHUCTEMaTUYECKOMN

HOMEHKJIaType.

2. 3ajmaHus Ha COCTaBJICHUE
MOJTHBIX ¥ COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BEILIECTB
OTJEIBHBIX KJIACCOB.

3. 3aauun Ha ONpeaeIeHne
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJs U3 DJIEMEHTHOI'O COCTaBa
(B %).
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Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

4.2 |CgoiicTBa VYcranaBnuBarth 1. 3ajaHus Ha cocTaBIEHUE OK 01
OpraHUYeCKUX 3aBUCUMOCTH (DU3HKO- YpaBHEHUN XUMHUYECKUX OK 02
COEIMHEHU N XUMHUYECKHX CBOMCTB peakuuii ¢ yyactueM

OpPraHUYECKUX BEIIECTB OT |OpraHMYeCKHX BEIIeCTB Ha

CTPOEHUS MOJIEKYJI OCHOBaHUU UX COCTaBa U
CTpOEHHUS.
2. 3ajaHus Ha COCTaBJIECHUE
YPaBHEHUN XUMUYECKUX
peakuui, WITIOCTPUPYIOIINX
XUMHUYECKHE CBOICTBA C y4ETOM
MEXaHHU3MOB MPOTEKAHUS
JAHHBIX peaklui U
TeHETUYECKOM CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 110
YpaBHEHUSIM PEaKLU C
y4acTUEM OPTaHUYECKUX
BEIIIECTB.
4. JIaboparopnas paboTa
«[lony4yenue sTHIIeHA U
H3y4YEHUE €r0 CBOMCTBY.

4.3 |Opranuueckue O6ocHoBbIBaTh 3HaueHue U |IIpaktuko-opuentupoannsie |OK 01
BEIIECTBA B MPUMEHEHNE OPTraHMYECKUX |3a/laHus IO COCTABIICHUIO OK 02
YKU3HEJESATENIPHOC |BEILECTB B OBITOBOW U XUMHUYECKHUX PEaKIU ¢
TH YEJIOBEKa. IIPOU3BOJICTBEHHON y4acTUEM OPTaHUYECKUX
[Tpon3BOJACTBO U |IEATEIBHOCTH YEIOBEKA UX |BEIECTB, UCIOIb3YEMBIX JIJIS UX
IIPUMEHEHNE (bU3UKO-XMMUYECKHUMHU UICHTU(DUKAIMU B OBITY U
OpPraHMYECKHUX CBOICTBaMH IIPOMBIIIIIEHHOCTH.

BELIECTB B
IIPOMBIIITIEHHOCTH

5 |Pa3gen S. HccnenoBars paBHoBecue [KonTrpoabnas padora
Kunernuyeckue U (M CKOpPOCTh XUMHYecKHX |(«CKOpOCTH XMMH4YECKOMH
TepMOAMHAMM Y EC |peaKI Ui peakuuu U XuMH4YecKoe
KHe pPaBHOBecHe»
3aKOHOMEPHOCTH
NpPOTEeKaHUsl
XHMHYECKHX
peakuui
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Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

5.1 |[Kuneruueckue HccnenoBath BIUSHUE 1. JlaboparopHas paboTa Ha OK 01
3aKOHOMEPHOCTH |KOHLICHTPAIIUU BBIOOD: OK 02
MPOTEKAHUS pearupyromux BemecTB 1 |— «OmnpeneneHue 3aBUCUMOCTH
XUMHUYECKHUX TEMIIEPaTyphbl HA CKOPOCTh [CKOPOCTU PEAKIUU OT
peaxuit XUMHUYECKHUX PEeaKIHii KOHIEHTPAIIUU pearupyronmx

BELIECTBY;

— «OrnpenieneHune 3aBUCUMOCTU
CKOPOCTH peakLuu OT
TEMIIEPATYPBI».

2. IIpakTUKO-OpHUEHTUPOBAHHbIEC
TEOpETUYECKHE 3a/laHus Ha
aHayu3 (aKTOpPOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTHU
XMMHYECKON PEAKIUU.

5.2 |Tepmonunamuuec |HcciaenoBarh BIUsSHUE 1. 3agauun Ha pacuetsl TermaoBbix (OK 01
KHE M3MEHEeHHS KOHIEHTpau# |3 dexToB xumuieckux peaxmii |OK 02
3aKOHOMEPHOCTH |BEILECTB, PEAKIIMU CPENbl U U OIIPE/IETICHUE TUIIA PEAKLIUU
MIPOTEKAHUS TEMIIEPATYPHI Ha CMeNIeHHE |(IT0 TerIoBOMY 3D (DEKTy: IK30-
XUMHUYECKHUX XUMHYECKOI'O PABHOBECUS M SHIAOTEPMHUECKHUE).
peaxiuii. 2. [IpakTUKO-OpUEHTUPOBAHHbBIE
PaBHoBecue 3a/laHusl HA IPUMEHEHHE
XUMUYECKHX npuHiuna Jlelllatense nus
peakumii HAXO’K/JICHUS HaIlpaBJICHUs

CMEILIEHUs] PaBHOBECHS
XUMHUYECKON PEAKIIUN U aHAJIU3
(hakTOpOB, BIMSIOMINX HA
CMeEIlleHNEe XUMUYECKOTO
paBHOBECHS.
3. JJaboparopHas paboTa
«3ydeHne BIUSHUS Pa3IMYHbIX
(hakTOpOB Ha CMEIIECHUE
XUMHUYECKOTO PAaBHOBECHUSI.
6 |Pa3gex 6. HccnenoBarb nucnepcunie [ Konrpoabnas padora no reme
JucnepcHbie CHCTEeMbI «/IucnepcHble cucTeMb»
CHUCTEeMbI

6.1 |ducnepcHbie Paznuuathk ncTuHHBIE 1. 3amaun Ha NPUTOTOBJICHHE OK 01

CHUCTEMBI 1 PacTBOPBI, KOJUIOUHBIE pacTBOpPOB. OK 02

(bakTopbI NX
YCTONYMBOCTH

pacTBOpPHIL U
rpyOOIUCTIEPCHBIE CHCTEMBI
HA OCHOBE XUMHUYECKOTO
IKCIIEPUMEHTA

2. IIpakTUKO-OpUEHTHPOBAHHBIE
pacyeTHbIE 3a1aHUS Ha
JCIIEPCHBIE CUCTEMBI,
UCTOJb3yeMble B OBITOBOW U

37




Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
IIPOU3BOJCTBEHHON
JeSITeIbHOCTH YeJIOBEKa.
6.2 |HccnenoBanue UccnenoBath Gusuko- JlaGopaTopHas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBONCTBA BBIOOD):
JIUCTIEPCHBIX Pa3IMYHBIX BUJIOB — [IpuroroBieHue pacTBOpPOB;
CUCTEM JIUCTIEPCHBIX CUCTEM — HccnenoBanue MUCTIEPCHBIX
CHUCTEM.
7 |Pa3pmen 7. HccaenoBars cBolicTBa
KauecTBeHHbIe |OpPraHMYecKHX U
peakuuu HEOPraHU4ecKHX BellecTB
o0HapyKeHUs € MCIO0JIb30BAHUEM
OPraHN4YecKHX U |KauyeCTBEHHBIX pPeaKIuii
HEOPraHHYeCcKUX
BellecTB
7.1 |OGHapyxeHue Hccnenosarb 1. JlabopaTtopHas pabota (Ha OK 01
HEOPraHMYECKUX |KaueCTBEHHBIC PEaKIUU BBIOOD):
KaTHOHOB U HEOPTraHUYECKHUX BEIIECTB |— AHAIUTUYECKHUE PEaKIIU
QHHOHOB KaTuOHOB [-VI rpymm;
— AHaJTUTUYECKUE PEaKIIUU
AQHUOHOB.
2. IlpakTyeckue 3a1aHus Ha
COCTaBJICHUE YpaBHEHUU
peaxiuii OOHapyKEeHUS
KaTuoHOB [-VI rpynm u
AQHUOHOB, B T.Y. B MOJICKYJISPHOMN
1 MOHHOH (opmax.
7.2 |OOHapyxeHHe Uccnenosarth 1. JJaboparophnast pabota (Ha OK 01
OPraHNYECKHUX Ka4eCTBEHHBIE PEAKIIHH BBIOOD):
BEIIECTB OpraHWYeCKHUX coeMHeHN |— KadecTBeHHBIE peakinu Ha
OT/IETTbHBIX OT/IETIbHBIX KJIaCCOB OTJIEJIbHbIE KIIaCcChl
KJIACCOB C OpraHUYECKUX BEUIECTB;
HCIOJIb30BaHUEM — KauecTBeHHblii aHanms3
KaueCTBEHHbBIX OpPraHUYECKUX COCIMHEHHM MO
peaxiuit (YHKITMOHATTLHBIM TPYIITIaM.

2. HpaKTI/I‘-ICCKI/Ie 3aJJaHusd Ha
COCTaBJICHHUEC KaYCCTBCHHBIX

38




Mopnyas / Pa3nea

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
peakiuii oOHapy>KeHUs
OpPraHUYECKUX COCAUHEHUN.
Il |[IpuknagHoii MoayIb
8 |Pa3mex 8. OunenuBartp nocjeacTeus |3ammura Keiica (¢ yueTrom
Xumus B ObITY U |OBITOBOM U Oyayuueil mpodeccuoHaJIbHOM
NMPOW3BO/JCTBEHH |POM3BOJACTBEHHOI AesiTeJIbHOCTH)
0ii 1esITeIbHOCTH |1eATeJIbHOCTH YeJIoBeKa ¢
yeJ0BeKa MO3HLMI DKOJTOrHYECKOM
0e301macHOCTH
Xumus B ObiTy U |OnenuBats nocieactsus  |Keiic (¢ yuetom Oyaymei OK 01
MIPOU3BOJICTBEHHO |OBITOBOM 1 npodecCuoHaIbHOM OK 02
W NeATeIbHOCTH  |[IPOU3BOJICTBEHHOM JESATETLHOCTH) OK 04
YeJI0BeKa JIeATEIIbHOCTH YeloBeKa ¢ |BO3MOKHBIE TEMBI KEHCOB: OK 07
MO3UIUI 3KOJIOTHYECKOU 1. Ilorennenue kiuMara u
Oe3omacHoCTH BBICBOOOYK/ICHUE Ta30BBIX
THIPATOB CO JIHA OKeaHa.
2. byayuiue Matepuansl st
aBua-, MalINHO- U
npuOOPOCTPOCHUS.
3. HoBble maTepuansl Aiis
COJIHEYHBIX OaTapeil.
4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MTPENapaToB.
9. [Pa3men 9. HNuTepniperupoBaTh 3ammTa yueoHo-
HccnenoBanue u |XUMHYeCKHE NMPOLECCHl M [MCCIEI0BATEIBCKOI0 IPOEKTA
XHUMHYECKHH siBJIeHUs B Ouocdepe (c yuerom Oynymeit
aHaIu3 00bEKTOB npo¢eccHOHAIbHOM
onocepnbi AesITeJIbHOCTH)
9.1. |OcHoBBI Beimonusate nonseiif mukn | 1. JlaboparopHast pabota OK 01
nabopatopHOit AKCIIEPUMEHTAIBHOTO «OCcHOBBI TabOPATOPHOI
MPaKTUKH B HCCJIEI0BAHMUS C MPAKTUKU».
npodecCHoHaNbH |COOMI0ICHIEM MPaBUIT 2. TunoBsle pacueTsl MO

BIX JJA0OpaTOPUSIX

0e301macHOro oopamieHus ¢
BEIIECTBaAaMU U
71a00paTOPHBIM
00opyIoBaHuEM

TEMaTHUKe IKCIIEPUMEHTA.

3. 3amauy Ha BLIYHUCIICHUE
CpPEIHEero 3HAYCHUS
AKCTIEPUMEHTAIIbHBIX TaHHBIX,
MOTPELIHOCTH.

4. IlpencraBneHue pe3ysbTaToB
SKCIEPUMEHTA B Pa3IMUHON
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Moayas / Paznen

Ne /T Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
eMa
¢dopme (Tabauua, rpadux,
OTYeT, JOKJIaJI, TPE3CHTALINS ).
9.2 [Xumuyeckuint Hccnenosats xumuueckuii |1. Tect «CBOMCTBA U COCTaB OK 01
aHaju3 Mpod BOJIbI |COCTAB POO BOBI BOJIBIY. OK 02
2. 3amanne «XUMHYECKHIT OK 07

COCTaB BOJIbI, TUII BOJBI U
CIOCOOBI €€ MPUMEHEHUSD (C
UCTIOJIb30BaHUEM HOPMATHBHBIX
JIOKYMEHTOB).

3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/IaHus Ha
COCTaB BOJIbI M CIIOCOOBI
BBIpa)KEHUsI KOHIEHTpaLUi 1
nepecueT KOHLEHTpaIHi (¢
WCTIOJIH30BaHNEM HOPMATHBHBIX
JIOKYMEHTOB).

4. Jlaboparopnas paboTa Ha
BBIOOD:

— OuncTtka BOAbI OT
3arpsA3HEHUN;

— Onpenenenue pH Boabl U ee
KHCJIOTHOCTH;

— OmpesienieHne KeCTKOCTH
BOJIbI U CIIOCOOBI €€
yCTpaHEHUSI.
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Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema
9.3 |Xummueckuit UccnenoBars xumuueckuit |1. Tect «Oprannyeckue u OK 01
KOHTPOJIb COCTaB MPOJYKTOB MUTAHUS |HEOPraHUYECKUE BEIIECTBA, OK 02
KayecTBa BXOJsilKE B cocTaB npoaykToB [OK 07
MPOJYKTOB MUTaAHUS.
MUTaHUS 2. [IpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aHM 110 KYJIMHAPHOU
TEMaTHUKe.
3. JlaboparopHas paboTta (Ha
BBIOOD):
— OOHapyxeHue HUTPATOB B
OPOAYKTaX MUTAHMUS,
— HccnenoBanue npoayKToB
MUTAHMS HAa HAJIMYUE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpT)
Ha HAJIMYKE YTIIEBOJOB
(kpaxMma, IJII0K03a, caxapo3a).
9.4 |Xumuueckuit UccnenoBars xumuueckuit |1. Tect mo teme «Xumuueckuit |[OK 01
aHajau3 npoo COCTaB MPOO MOYBHI COCTaB HEOPTraHUYECKUX U OK 02
MOYBBI OpPTraHUYECKUX YIOOPEHUIN. OK 07

2. 3amanne «B3auMoCBsI3b
COCTaBa MOYBBI, THUII [TIOYBBI U €€
Ha3HauCHU.

3. JJaboparopHas paboTa (Ha
BBIOOD):

— ObGHapyxeHue
HEOPraHUYECKHUX ITPUMeECE B
po0ax MOYBHI;

— Omnpenenenne pH BoaHOM
BBITSDKKH TTOYBBI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.
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Moayas / Paznen

Ne Pe3ysabTar 00yyeHus OueHo4YHbIE MEePONIPUSTHS OK
/ Tema

9.5 [MccnenoBanue HccnenoBath XUMUYECKHH | Y4eOHO-HCCIETOBATENBCKUI OK 01

00BEKTOB cocTaB 00BEKTOB OHOC(hEephI |TPOSKT B 00IaCTH OK 02

ouocdepsl Ha NMpUMEpPE MPOYKTOB HCCIIeIOBaHMS O0OBEKTOB OK 04

MUTAaHUs, BOJIbI U TTOYBBI ouocdepsl. OK 07

Bo3MoskHBIE TEMBI IPOEKTOB:
1. UccnenoBanue cocraBa
MHHEPAIBHON BOJBI U
PEKOMEHIallUHU 110 €€
HCII0Ib30BaHUIO.

2. UccnenoBanue
pa3pylIaero 1eicTBusL
MIPUPOTHOM BOJIBI HA
CTPOUTEIILHBIC MaTEPHAIIBI.

3. CocraBieHue IpoeKTa
I[BETHUKA/OTOpoa/cana B
3aBHCHMOCTH OT COCTaBa
POAHATH3UPOBAHHBIX TIOYB.
4. CocraBieHue
cOaJIaHCUPOBAHHOTO MEHIO Ha
JIeHb (HECII0) B 3aBUCHMOCTH
OT COJEP>)KaHUSI XUMHYECKHUX
MaKpO U MUKPODJIEMEHTOB B
MIPOTYKTaX TMTUTAHHMSL.

5. UccaenmoBadue KauecTBa
MUTHEEBOI BOJIBI.

6. UccnenoBanue mpod
BOJIONTPOBOHOM BOJIBI HA
npeaMeT YCTpaHeHUs
JKECTKOCTH.

7. YcTpaHEeHHe )KECTKOCTH BOJIbI
B CEIIbCKOXO03SMCTBCHHOM
JIEeSITeIIbHOCTH.
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