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Pa6ouas nporpamma yueOnoit nucuummnsl OJ].12 «XUMUS» pazpaboTana Ha OCHOBE:
- 3akoHa P® ot 29 nexabps 2012 r. Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanumn»;

- @efepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIAApTa MO CHEUATIbHOCTU
CIIO 35.02.05 Arponomusi (mpukaz3 MuHHCTepcTBa TMpocBelieHus Poccuiickoi
deneparuu Ne 444 ot 13 uronsa 2021 r.);

- IIpuka3z MununcrepctBa npocseuienus Poccuiickoit @enepanuu Ne 796 ot 01.09.22 r.
«O BHeceHMHM U3MEHEHUH B (¢eaepanbHble 00pa3oBaTENIbHBIE CTAHAAPTHI CPETHETO
pohecCHOHaTBFHOTO 00pa30BaHUsY;

- @enepanbHOr0 roCcyJapCTBEHHOIO 00pa30BaTENIbHOIO CTAaHAApTa CPEAHEro OOIIEro
oOpa3oBaHMsl YTBEPXKICHHOTO TpuWKazoM MuUHHCTepCTBa 00pa3oBaHUsS M HAyKU
Poccniickont @enepanuu ot 17 mast 2012 r. Ne 413;

- IIpuka3za Munucrepctsa npocsenienus PO ot 12 asrycra 2022 r. Ne 732 «O BHeceHun
U3MEHEHUN B (eaepaibHbll TOCYJapCTBEHHBIM 00pa3oBaTeNbHBIA CTaHIAPT CPETHETO
oOuiero oOpa3oBaHusl, YTBEPKIACHHBIA pUKa30oM MHHHUCTEpCTBA 00pa30BaHUS U HAYKU
Poccuiickoii @enepanuu ot 17 mast 2012 1. Ne 413»;

- [Ipukaza MununctepcTBa npocsenieHust Poccuiickoit @eaepamnuu ot 24.08.2022 Ne 762
«O0 yrBepxkaenun Ilopsiaka opraHM3ali M OCYLIECTBJICHMSI 00pa30BaTeIbHOU
NESATENIBHOCTH 10 00pa30BaTENbHBIM IpOrpaMMaM CpeIHEro Mpo¢ecCHOHAIBLHOrO
00pa3oBaHUs;

-+ [Ipukaza MunucrepctBa mnpocenieHuss Poccum ot 23.11.2022 Ne 1014 «O06
YTBEPXKICHUH  (efepaibHONM  00pa30BaTeNIbHOM MPOrpaMMbl  CPEOHEro  OOIIEro
00pa3oBaHUsY;

- IpuMepHOW pabodeil mporpamMMmbl 00111€00Pa30BATENBHON AUCHUIUIMHBL « XUMUS»
(0a30BBIA  YPOBEHb) st MPO(ECCHOHANBHBIX 00Pa30BaTENbHBIX OpraHu3aluii
(yrBepxkaeHa Ha 3acegaHuu CoBeTa MO OIEHKE COJEP)KAHMS M KAayecTBa MPUMEPHBIX
pabounx mporpamMm o0O0IIE00pa30BATEILHOIO W COIMAIbHO-TYMaHUTAPHOTO IIUKJIOB
cpeanero npodeccuonaapHoro odopazoanus [Iporokos Ne 14 ot 30.11. 2022 r. ®I'BOY
JAI10 UPTIO).

Opranuzarop-paspadotunk: PI'6OY BO Anraiickuit 'AY
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1. OBIIIASI XAPAKTEPUCTHKA PABOYEM TPOI'PAMMBI YYEBHOM

AN CIUIIJINHBI

1.1 Ob6aacTb npuMeHeHus1 padoyeil MPoOrpaMmbl

Pabouass mporpamma yueOHo¥ nucuumimuabl OJ[.12 «Xumus» SBIsSE€TCA YacThIO
OCHOBHOM 00pa3oBaTesibHOM Mporpammsbl B cootBeTcTBUU ¢ GI'OC no cnenuaibHOCTH
CIIO 35.02.05 Arponomus.

1.2 Mecro y4eOHOW IUCUMILIMHBI B CTPYKType OCHOBHOM 00pa3oBaTebLHOM
MPOrpaMMbl:

Yyebnas mucnummHa OJ1.12  «Xumwms»  gBiseTcss  y4eOHOW — AUCIUTUTMHON
oOs3aTeNbHONM  TIpeAMETHOM  oOmacth  «EcTecTBeHHO-HAy4YHBIE — MPEIMETHI»
denepanbHOTO TOCYAApCTBEHHOTO OOpa30BaTENILHOTO CTaHAapTa CpPEJHEro OOIIero
oOpa3zoBaHus.

1.3 Hean u 3agaum y4uyeOHON AMCUMILIMHBI — TPeOOBaHHMS K pe3yjbTaraMm
OCBOCHMS YUeOHOI TUCHUIINHBI:

[lenapto paboyeil mporpaMMbl SIBISETCS — OCBOCHHE OOYYAIOIIMMHUCS COACpKaHUs
yaeoHor mucruiiuabl O1.12 «Xumus» B cooTBeTcTBUM ¢ TpeboBaHusiMu DI'OC
cpenHero obmero odpa3zoBaHus, (GopMUpOBaHHE Y O0YyYarOUIUXCS MPEACTABICHUS O
XUMHYECKON COCTAaBISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa KaK OCHOBBI
MPUHATHS PELICHUN B )KU3HEHHBIX U MPOU3BOACTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOIHON CpEIE.

3axayu AUCUMILIUHBI:

- chopMUpOBaTh MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKaHUS XUMHUYECKUX MPOIECCOB
U SIBJICHUM B OKPYKAlOLIEH Cpele, NETOCTHOW HAYYHOM KapTHHBI MHPA, B3aUMOCBSI3H
Y B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

- Pa3BUTh YMEHUS COCTaBJISITH (DOPMYJIbI HEOPTaHUUYECKUX M OPraHUYECKUX BEIIECTB,
ypaBHEHUSI XMMHUYECKUX peakluid, OOBSCHATH HUX CMBICI, WHTEPIPETHPOBATH
pEe3yAbTaThl XUMUYECKUX SKCIIEPUMEHTOB,

- c(opMUPOBATH HABBIKH MPOBEJCHUS MPOCTEUIINX XUMHUYECKUX IKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUM C COOJIIOJICHHEM TIpaBWJI 0€30MacHOTro OOpalleHusl ¢ BEIIeCTBAMU U
71a060paTOPHBIM 000PYIOBAHUEM;

- pa3BUTh YMEHHsI UCIOJIb30BaTh HH(POpPMAIMI0O XUMHYECKOTO XapakTepa Wu3
Pa3JIMYHBIX UICTOYHUKOB;

- chopMUpOBaTh yMEHHUS TMPOTHO3UPOBATH IOCIEJACTBUS CBOCU [EATCIIBHOCTH H
XUMHUUYECKUX TIPUPOIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

- chopmMupoBaTh MOHMMAHWE 3HAYMMOCTU JOCTIDKCHHH XUMHUYECKOM HAyKd H
TEXHOJIOTUM JJIs1 pa3BUTHUS COIIMATIBHON U TPOU3BOICTBEHHOM cep.

OcBoenne coaepkanust ydeOHoM guctumuiuabl OJ[.12 «Xumus» obecrieunBaeT
JOCTHKEHHE 00YYaIOIUMUCS CIEAYIOIINX Pe3yabmamaos:

I[lnanupyembie pe3yJibTaThbl OCBOEHHsI 001e00pa30BaTeJbHON JMCUMILUIMHBI B
coorBeTrcTBHHU ¢ PI'OC CITIO m Ha ocHoBe PI'OC COO:

Kon u HaumeHoBaHue IlnannpyemMble pe3yabTaThl OCBOCHUSI JUCIUIIMHBI
OpPMHPYEMBbIX

(opmupy N Oo61mme JAucnunimHapHbie
KOMIIeTeHIU I




OK 01. Beibupats
CHIOCOOBI perieHus 3a/1a4
npodeCCHOHATLHON
JCSTEIIbHOCTH
MPUMEHUTEIHHO K
Pa3JIMIHBIM KOHTCKCTaM

B 4acTH
BOCIIUTAHMSA:
- JIP27 roTtoBHOCTH K Tpymy,
OCO3HaHUE LEHHOCTH
MacTepcTBa, TPY10Jio0ue;

- JIP28  roToBHOCTh K
AKTHUBHOI JIeSITEIbHOCTH
TEXHOJOTHYECKON 51
COLIMAJILHOW HaNpaBJIEHHOCTH,
CIIOCOOHOCTh ~ MHULMUPOBATH,
IUTAHUPOBATD u
CaMOCTOSITEJIbHO ~ BBIMIOJIHATD
TaKylo JAesITeIbHOCTD;

- JIP29 unTepec K pa3iauuHbIM
chepam  mpodeccuoHATBHOM
JIeATeTLHOCTH,

OBJajgenune
YHHBEPCAJbHbIMH
yuyeOHBbIMHU
NMO3HABATEJIbHBIMH
AeCTBUAMMU:
a) 0a3zoBble
AeMCTBUA:

- MP5 CaMOCTOATEIBHO
dbopMynupoBaTh u
aKTyaJIu3upoBaTh  Mpoliemy,
paccMaTpuBaTh ee
BCECTOPOHHE;

- MP6 YCTaHaBIIMBATh
CYILIECTBEHHBIM NPHU3HAK WIH
OCHOBaHHUSI [IJIi CpPaBHEHWS,

TPYAOBOIO

JJOTHYIECKHE

KJlaccU(pUKaluu U 0000IICHNUS;
- MP7 onpenpendats uenu
JESITENIbHOCTH, 3a1aBaTh
nmapaMeTpsl W KPUTCPUU HX
JOCTHKEHHUS;

- MP8 BBISIBJIATH
3aKOHOMEPHOCTHU "
TIPOTUBOPEUHS B

paccMaTpUBAEMBIX SIBICHUSAX;
- MP9 BHOCHTBH KOPPEKTHBEI B

JESITENIBHOCTb, OLIEHUBATh
COOTBETCTBUE pe3yNbTaToOB
LEeNsIM,  OLICHMBAaThb  PHUCKHU

IMOCJICICTBUHN NEATCILHOCTH;

- MP10 pa3BuBaTh KpeaTuBHOE
MBIIJICHHE TPUH  PEIICHUH
KU3HEHHBIX Tpo0IeM

0) 0a30oBbBIE
HCCJIeI0BATEIbCKIE
NefCTBUSA:

- MP11 BnameTh HaBBEIKAMHU

- [1P62 BJIAJIETHh CUCTEMOH
XAMUYECKHX 3HAHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAr Al e

MOHATHUS (XMMHYECKHH JIEMEHT, aToM,
AJIEKTpOHHAsE 000JI0YKa aroma, s-, p-,
d-37eKTpoHHBIE OpOUTaIM aTOMOB,
WOH, MOJICKYJIa, BaJICHTHOCT,
AIIEKTPOOTPHUILIATEILHOCTh,  CTENECHb
OKHCIICHHSI, XUMHUYECKas CBSI3b, MOJIb,
MOJISIpHAsi Macca, MOJIAPHBIA 00beM,
YIJIEPOIHBIN CKEJIET,
(byHKUMOHATBHAS TPy, paguKal,
U30MEpHSl, U30MEPBI, TOMOJIOTHUESCKHH
psaa,  TOMOJIOTH,  YIJIEBOJOPOIbI,
KHUCIIOPOJI- " a30TcoJIepIKaIIne
COCIMHEHUS!, OMOJIOTHUECKU aKTHBHBIE
BellecTBa (YriieBOAbl, KHUPbI, OEIKN),

MOHOMED, IOJUMEpP, CTPYKTypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEMHEHMUS, KpUCTaJUINYECKas

pellIeTKa, TUIbl XUMUYECKUX peaKuil
(OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE,
9K30-M DHAOTEPMUYECKHE, pPEAKLIUU
HOHHOTO oOMeHa), pacTBop,
AJIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
ANEKTPOJINTUYECKAS aucconuanys,
OKHCIIUTEND, BOCCTaHOBUTED,
CKOPOCTb ~ XMMHYECKOM  peakuuw,
XUMHYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (Teopust XUMHYECKOTO
CTPOCHMSI OpPraHMYECKHMX  BELIECTB
AM. byrneposa, TeopHUs
JJNEKTPOJUTUYECKONM  JTHCCOLMALINH,
MEPUOINYECKU I 3aKOH HN.
MeHnpneneeBa, 3aKOH  COXPaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUI A3BIK XUMUH,
(bakTosornuecKue CBEJICHUs 0
CBOICTBax, COCTaBe, IOJYYEHUU U
6e30macHOM HCII0JIb30BAHNUHU
BOXHEHIINX  HEOPraHMYEeCKUX U
OpPraHMYeCKHUX BEUIECTB B OBITY H
MPaKTUYECKON NEATETbHOCTH
YeJI0BEKA;

- [IP63 ymeTh BBISBIATH XapaKTepHbIE
IIPU3HAKNA U B3aMMOCBS3b M3YUYEHHBIX
MTOHSATHUH, IIPUMEHSATH
COOTBETCTBYIOIIUE  IOHATHS  IIpU
ONMCAaHUU CTPOEHUS U  CBOWCTB
HEOPraHWYECKUX W  OPraHUYECKUX
BEIIECTB M  HUX  MPEBPAILICHUM;
BBISIBJISITH  B3aUMOCBSI3b  XMMMUYECKUX




y4eOHO-UCCIIeI0BATEILCKON U
MPOEKTHOM JESITEIBHOCTH,
HaBBIKAMM Pa3peLICHUs
npo0Jem;

- MP16 BBISBIIATH TPUUUHHO-
CJIC/ICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3a/1ayy,
BBIJIBUTATh TUIIOTE3Y €€
pelieHus, HaXOUTh
apryMEHTHI 7151
JI0Ka3aTesIbCTBA CBOMX
YTBEPKICHUM, 33/1aBaTh
napameTpbl U KpUTEpUu
pelIeHus;

- MP17 ananu3upoBaTh
MOJIYYCHHBIE B XOJI€ PEIICHUS
3a/1auu pe3yJIbTaThl,
KPUTUYECKH OLEHUBATh UX
JIOCTOBEPHOCTD,
IIPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHSIX;

- MP21 ymeTh epeHoCUuTh
3HaHMS B TO3HABATEIBHYIO U
MPAKTUYECKYIO 00JacTu
KU3HEACITEIBHOCTH;

- MP22 ymeTb HHTErpUpOBaTh
3HAHUS U3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- MP23 BBIABUTATH HOBBIE
UJeu, IpeasaraTh
OPUTHMHAILHBIE TIOJIXOJIbI U
pereHus

- CIIOCOOHOCTH UX
WCIIOJIb30BaHUS B
ITO3HABATEJILHON U
COIMAIbHOW MPAKTHKE

3HAHUI c MTOHATUSMHU u
MPEACTABICHUSIMU IPYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- IIP64 ymerp  HCHOJB30BATH
HaVMEHOBAHMS XUMHUYECKHUX
COCIMHEHUN MEXKIYHAapOIHOTO COK3a
TEOPETUYECKON U MPUKIATHON XUMHH
Y TPUBUAJIbHBIC HA3BAHUsI BAXKHEUIIINX
BEILIECTB (aTHIIEH, alEeTUJIEH,
rnuieput, Genon, Qopmanbaeru,
YKCYCHasl KUCJOTa, IVIMIMH, YrapHbIA
ra3, YIJIEKHCIIBIA Tra3, aMMHaK,
raiieHasi U3BeCTb, HEraleHasl U3BeCTb,
MATHEBAs COJA U JIPYTUX), COCTABIATH
dbopMyIibI HEOPraHUYECKUX u
OpraHWYeCKUX BEIICCTB, YypPaBHEHUS
XUMHUYECKUX peaKiui, OOBACHATh UX
CMBICJI; TIOATBEPKIATh XapaKTEpHbBIC
XAMUYECKHE CBOWCTBAa  BEUIECTB
COOTBETCTBYIOIIMMU 3KCIEPUMEHTAMU
U 3alHUCSIMU YPaBHEHUM XUMHUYECKUX

peaxiui;

- IIP65 ymers  ycTaHaBIMBAaTh
IIPUHAJICKHOCTD U3Y4YECHHBIX
HEOPraHWYECKUX M  OpPraHMYECKUX

BCIICCTB K OIPCACIICHHBIM KJIaCCaM U

rpyImnmam COCIMHEHMU,
XapakTepu3oBaTb HUX  COCTaB |
BAKHEUILINE CBOWCTBA; ONPEIEIATH
BH/IBI XUMHYECKHUX CBA3EH
(xoBaJIeHTHaH, WOHHas,

MCETAIJINYCCKasd, BOI[OpO,I[HaSI), THIIBI
KPUCTATNIMYCCKUX PEHICTOK BCHICCTB,

KJaccu(puIupoBaTh XUMHUYECKHE
peaxkuuu;

- I1P61 chopMHpOBaTh
MPEICTABIICHUS 0 XUMHUYECKOU
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOU
KapTUHBl MHpa, POJIM XUMHHU B
MO3HAHUM  SABJIIEHUM TpPUPOIBI, B
dbopMupoBaHUH MBIIUICHUS u
KYJIbTYpPbI JUYHOCTH, ee
(G YHKIIMOHATBEHOM rPaMOTHOCTH,
HE00X0IuMOMn Ui pelieHus

MPAKTUYECKUX 33J1a4 U HKOJIOTHYECKU
000CHOBaHHOTO OTHOUIEHUSI K CBOEMY
3I0POBBIO U IPUPOJTHOM CpEnE;

- [IP67 ymeTb npOBOJUTH PACUYETHI IO
XUMHUYECKUM dopmynam u
YPAaBHEHUSM XUMHUUYECKHX PEaKLHH ¢
HCIIOJIb30BaHNEM bu3nueckux
BEJINYUH, XapaKkTEepU3YIOLNX




BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MAacCCBlI, o0Bema
(HOpMaBHBIE YCIIOBHS) ra3os,

KOJIMYECTBA BEILECTBA; MCIIOIb30BaTh
CUCTEMHBIE XUMUYECKHUE 3HAHUA I
IPUHATUSA DPEIICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C
BEILECTBAMU U X IPUMEHEHUEM

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MOKCKA, aHaJIN3a U
WHTEPIPETAINH
nHpopManuu u
MH(POPMAIOHHbIE
TEXHOJIOTHH ISt
BBITIOJTHEHUS 3124
npodeccnoHanbHOM
JeSATEIILHOCTH

B odJsiacTu LEHHOCTH
HAY4YHOTI'0 MO3HAHUS:

- JIP36 chopMuUpOBaHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHUSA
00LIECTBEHHOMN
OCHOBaHHOTO  Ha  JMaJIore
KyJIbTYp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOEr0 MecTa B
MOJIMKYJIbTYPHOM MHPE;

- JIP37 coBepilieHCTBOBaHUE

YPOBHIO
HayKH u
IPAKTHKHU,

SI3BIKOBOM M YUTATEIILCKOU
KYJIbTYpbI Kak CpeacTBa
B3aHUMOJICUCTBHUSA MEXIY

JIOJIbMU U TTO3HAHUS MUPA;
- JIP38 oco3HaHHWe IEHHOCTH

Hay4YHOU JeSITEIbHOCTH,
TOTOBHOCTD OCYIIECTBIISITh
MIPOEKTHYIO n
HCCIIEI0BATEIbCKYIO
JIeATEIbHOCTh MHAUBUAYAIbHO
U B TPYIIIIE;

Osiaaaenue
YHHBEpPCAJbHbIMH
Y4eOHBbIMH
M03HABATEJbLHBIMH
JeHCTBHSIMM:

B) padoTta ¢ nHdopManmeii:

- MP25 Bnametpb HaBBIKAMH
nonyueHuss wuHpopmanmuu U3
WCTOYHUKOB PpA3HBIX THIIOB,

CaMOCTOATCIIbHO
OCYHICCTBJIATEL IIOUCK, aHAIN3,
CHUCTEMATHU3allUIO n

WHTEpIpETauio HHPOPMAIUH
pa3INYHBIX BHUAOB ©  (GopM
MIPE/ICTABJICHHS;

- MP26 co3maBaTh TEKCTHI B

Pa3ITUYHBIX dhopmarax c
y4eToM HA3HAYCHHUS
uHpopmaruu u LIEIEBON
ayJIMTOpUH, BBIOHpast

- TIP6G8 ymerp IUTAHUPOBATH |
BBITIOJIHSTh XUMHUYECKUN
HKCIIEPUMEHT (npeBpartueHus
OpraHUYECKUX BEIIECTB npu

HarpeBaHuM, IOJNy4YeHUE OJTUIICHA U
U3Y4YEHUE €r0 CBOMCTB, KAUECTBEHHBIE
peakiuu Ha albJerujbl, Kpaxmall,
YKCYCHYIO  KHUCJIOTY;  JI€HaTyparlus
OENKOB TMpU HArpeBaHWHU, IBETHHIC
peakuuu OEIKOB; IPOBOAUTH PEaKLUU
MOHHOTO OOMEHa, OMpeAeNsiTh Cpexy
BOJHBIX PAacTBOPOB, KadeCTBEHHbIE
peakuuu Ha cynbdar-, kapOoHaT- U
XJIOpU-aHUOHBI, Ha KATUOH aMMOHHUSI;
peliaTh SKCIEePUMEHTAIbHBIE 3a/Ja4i
o TeMaMm «MeTamibby 5
«Hemertannel») B COOTBETCTBUHM C
MpaBWJIaMHd TEXHUKU OE€30IacHOCTH
npu OoOpalleHHHu C BelleCTBaMHU MU
1a00pPaTOPHBIM 000pyOBaHUEM;
IIPEJICTaBIIST pE3yJIBTaThI
XUMHYECKOT0 dKCIepruMeHTa B (popme
3alCH YPABHEHUM COOTBETCTBYIOIINX
peakuuii U (QOpMYIHPOBATH BBIBOJIbI
Ha OCHOBE 3TUX PE3YJIbTATOB;

- IIP69 ymerp  aHamM3UpPOBATH
XUMHYECKYIO UH(pOpMaLHIO,
MIOJIy4a€MYI0 U3 Pa3HbIX MCTOYHHKOB
(cpeactB  MaccoBod — MH(pOpMaIuH,
ceTh MIHTEpHET U Ipyrue);

- BJaJeTh OCHOBHBIMH METOAAMH
HAay4yHOrO0 TIIO3HAHHUSA  BELIECTB U
XUMHUYECKHX SIBJIEHUN (HaOIIoAeHue,
U3MEpEHHE, 9KCIIEPUMEHT,
MOJICIIUPOBAHUE);

- [IP67 ymeTb npOBOJUTH PAacyeThl MO
XUMHAYECKUM bopmynam nu
YPaBHEHUSAM XUMHYECKHX pPEaKLHUHi ¢
HCITOJIb30BaHUEM buznyeckux
BEJIMYHUH, XapaKTEepU3YIOLINX
BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: MaccChl, o0Bema
(HOpMabHBIE YCIIOBHS) ra3os,
KOJIMYECTBA BEILECTBA; MCIOJIb30BaTh




ONTUMATHHYIO bopmy
MIPEICTABICHHUS "
BU3YaIH3aliy;

- MP27 OLICHUBATH

JIOCTOBEPHOCTD, JISTUTUMHOCTh
uH(pOpMaLNH, €€ COOTBETCTBHE
MIPaBOBBIM u MOPaJIbHO-
THYECKUM HOPMaM;

- MP28 HCIOJIb30BaTh
cpeacTBa MHPOPMALMOHHBIX U
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH B
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHW3aIlMOHHBIX 3aJa4 ¢
coOnroieHrEM TpeOOBaHUI
PrOHOMHKH, TEXHHUKU
0e30macHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MPaBOBBIX M 3TUYECKUX HOPM,
HOpM MH(POPMAIIMOHHOM
0€301aCHOCTH;

- MP29 BnaneTh HaBbIKAMU
pacro3HaBaHMS U 3aIUTHI

pemeHnn

CUCTEMHBIE XUMUYECKHUE 3HAHUA A
IPUHATUSA DPEIICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYalUsAX, CBA3AHHBIX C
BEILECTBAMU U UX IIPUMEHEHUEM

uH(popMaluuy,

UH(POPMALMOHHOM

0€301aCHOCTH JIMYHOCTH
OK 04. DdpdexTuBHO - JIP2 TOTOBHOCTH Kk |- IIP68 ymerp muaHupoBaTh U
B3alMOJEICTBOBATD U CaMOpa3BUTHIO, BBINOJIHATh XUMHAYECKUH
paboTaTh B KOJUIEKTUBE U | CAMOCTOSITEIIbBHOCTH U | DKCIIEPUMEHT (npeBpartueHus
KOMaH/e CaMOOIIPEIEIICHHIO; OpraHMYECKHUX BELIECTB npu

- MP4 oBnaneHue HaBBIKAMHU
yueOHO-HCCIeI0BATENbCKOH,
IIPOEKTHOM ¥ COLMAIbHOU
JIeATEIIbHOCTH;

OBJaanenue
YHHBEPCAJbHbIMH
KOMMYHUKATHBHBIMHU
NefiCTBUAMU:

0) coBMecTHasn
NesITeJIbHOCTD.

- MP 35 nonumarp wu
HCIIOJIh30BaTh MPEUMYIIECTBA
KOMaHIHOM "
UHAUBUAYAJIbHON paboThI;

- MP 37 npunumare uLenu
COBMECTHOM JIeSITeTbHOCTH,
OpraHU30BBIBATh u
KOOPIWHUPOBATH JEHCTBUS IO
€€ JOCTHKEHUIO: COCTaBJIATh
IJIaH JEWCTBUM, pacipenessiTh
poJii €  Y4eTOM MHEHUH

HarpeBaHWH, TOJYYEHUE OSTWICHA U
U3y4eHHE €ro CBOMCTB, KaueCTBEHHbIE
peaknmuM Ha aJbAETHIBI, Kpaxmal,
YKCYCHYIO  KHCJIOTY; JIeHaTypaius
O€JIKOB TpU HAarpeBaHUH, IIBETHBIE
peakuu OEITKOB; MPOBOANTH PEAKIIUU
MOHHOTO OOMEHa, ONpeAessATh Cpery
BOJIHBIX PAacTBOPOB, KA4eCTBCHHBIC
peakuMu Ha cyiabdar-, KapOoHAT- U
XJIOpUI-aHUOHBI, HA KATHOH aMMOHUS,
pemaTth SKCIepUMEHTAIbHbIE 3a7aul
o TeMaM «Metautb» "
«Hewmeramnel») B COOTBETCTBUH C
MpaBWJIaMd TEXHUKU O€30MacHOCTH
npu OOpalleHWd C BeLIeCTBaMHU H
1a00paTOPHBIM 000pynOBaHUEM;
NPEJCTABIIATh pe3yIbTaThl
XMUMHYECKOTO IKCIIEPUMEHTa B Gopme
3allUCH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 (GopMyIHPOBaTH BBIBOIBI
Ha OCHOBE 3TUX Pe3yJIbTAaTOB




YYaCTHUKOB o0cyXnaTh
pe3yIbTaThI COBMECTHOM
paboTHI;

- MP 40 xoopaunupoBaTb M
BBINOJIHATH PA0OTY B YCIOBUSIX

peabHOr0, BUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO

B3aUMOJCHCTBUS;

- MP 41 ocyumecTBisaTh
MO3UTUBHOE  CTPATErMueCcKoe
MOBEICHUE B  Pa3IMYHBIX
CUTYaIUsX, MIPOSIBIISITH

TBOPYECTBO M BOOOpakeHUE,
OBITH HHUIIHATUBHEIM
OBJajenune
YHUBEPCAJIbHBIMHA
peryJsiTUBHbIMH
JeHCTBUSAMM:

r) IpUHATHE Cce0f W JPYrux
JIoen:

- MP58 npuHuMarh MOTHBBI U
apryMEHThI APYTUX JIIOAEH Npu

aHanu3e pe3yabTaToB
JeSITeIbHOCTH;
- MP60 mnpusHaBaTh CBOE

IPaBO U MPaBO APYTUX JHOAEH
Ha OIIMOKH;

- MP61 pa3BuBartb
CIIOCOOHOCTH TOHUMATh MHP C
MO3UIMH IPYrOro YEJIOBEKa;

OK 07. CopneiicTBoBaTh
COXPAHEHHUIO
OKPY>KaIoIlEel Cpesl,
pecypcocOepeKeHHnIo,
MIPUMEHSITh 3HAaHUSI 00
W3MEHEHUHU KIIUMaTa,
MIPUHIIMITBI OEPEKITMBOTO
IIPOU3BO/ICTBA,

3¢ heKTUBHO
JIECTBOBAThH B
YpE3BBIYANHBIX
CUTYaIUAX

B 00J1acTH YKO0JI0rHYECKOT0

BOCIIMTAHMSA:
- JIP31 cdopmupoBaHHOCTD
JKOJIOTUYECKON KYJIBbTYpBHI,
MIOHMMAaHHE BIIUSTHUSA
COLIMAIbHO-DKOHOMUYECKHUX

IIPOLECCOB  HA  COCTOSHUE
IPUPOJHOM U COLUAIbHOU
cpensl, OCO3HAHHE
r7100a1bHOTO Xapakrepa

HKOJIOTMYECKUX MPOoOiIeM;

- JIP32 nnaHupoBaHue U
OCYILIECTBJICHUE JEUCTBUU B
OKpYXKarolllel cpeie Ha OCHOBE
3HAHUSA LeJeld YCTOWYHUBOTO
pa3BUTHS YEIIOBEYECTBA;
aKTHBHOE HEenpusaTue
JIEUCTBUM, MPHUHOCAIIUX Bpex
OKpYXaloIlleil cpese;
- JIP34
IIPOrHO3UPOBATh
HeOJIaronpusITHeIE

yMeHUue

- I1P61 chopMHpOBaThH
MPEICTABIICHUS: 0 XAMHUYECKON
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOU
KapTUHBl MHpa, POJIM XUMHHU B
MO3HAHUM  SABJICHUM TpPUPOIBI, B
dbopmupoBaHUU MBIILUICHHUS "
KYJIbTYpPbI JINYHOCTH, ee
(byHKIMOHATBHON IPaMOTHOCTH,
HEe00X0INMOI IUTA pereHus

MPAKTUYECKUX 3324 U IKOJIOTHYECKU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY
3I0POBBIO U MIPUPOJTHON CpEIE;

- TIP610 ymeTsr coOmrogaTh mpaBuia
9KOJIOTHYECKHU 1eJ1eCO000Pa3HOTO
MOBEJCHUS B OBITY HW TPYIOBOH
JIEATETbHOCTH B LENSAX COXpaHEHUs
CBOEro 3J0pOBbS H OKpYyXarolmen
MPUPOIHOMN Cpenbl; YUUTHIBATh
OIaCHOCTh BO3JICHCTBHUS Ha KUBBIC
OpraHu3Mbl OMPEJIEICHHBIX BEIIECTB,
ITOHUMas CMBICTT IMOKa3aTelst
MpEEIbHON JONYCTUMOU




AKOJIOTMYECKUE  TOCIEICTBUS
MPEAIPUHUMAEMBIX JIEVCTBU,
Mpe0TBpalIaTh UX;

- JIP35 pacmmpenue omnbiTa
JESITEIIbBHOCTH 3KOJIOTUYECKON
HaIpaBJICHHOCTH;

- OBJIaJICHUE HaBBIKAMHU
y4eOHO-UCCIIeI0BATEIbCKOM,
MPOEKTHOM U COLIMAIbHOM
JIeSATEIbHOCTH;

KOHIICHTPAIIUH

[IK 2.7 I[IpoBOaUTH
MMOYBEHHYIO U
pPacTUTENBHYIO
JTUArHOCTUKY MMUTAHUS

- JIP6 oco3Hanue cBoux
KOHCTUTYIIUOHHBIX IIPaB U
00s13aHHOCTEH, YBaXKCHHE
3aKOHA Y MPABOIIOPSIIKA;

I1P69 YMETh AQHAJIU3UPOBATH
XUMUYECKYIO uH(pOpMAIIHIO,
MOJIyYaeMYI0 U3 Pa3HbIX HUCTOYHHKOB
(cpemcTB  MaccoBoil  MH(pOpMAaLUH,

pacTeHui

[1K 2.8 [TpousBoauth
aHaJIM3 TOTOBHOCTH
CEJbCKOXO035MCTBEHHBIX

MP43 camocTosITEIbHO ceTh VIHTEpHET U apyrue);

COCTaBJIATH IIJIaH PELICHUS - BJAQJAETh OCHOBHBIMH METOAAMU
POOJIEMBI C yY€TOM HAay4HOr'O0 TO3HAHUSA BEIIECTB U
HMMEIOLUXCS PECYPCOB, XUMHYCCKHUX SIBJICHUH (HAOJII0/IeHNE,

KYJIbTYp K YOOpKe U COOCTBEHHBIX BO3MOYKHOCTEH M | ©3MEpEHHUE, SKCIIEPUMEHT,
ONPEACIISITH MPEAIOYTEHU; MOJICIIUPOBAHUE)
YPOKaliHOCTh MP49 naBath OLIEHKY HOBBIM

CEJILCKOXO03AMCTBEHHBIX
KYJIBTYp Iepes MOCEBOM

CUTyalHsIM, BHOCHTh
KOPPEKTHUBBI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBHE
pe3yJIbTaTOB LEIAM;

MP50 BnameTh HaBBIKAMH
MO3HABATENIbHON pedaexcuu
KaK OCO3HaHUS COBEPIIAEMbIX
JEUCTBUI M MBICIIMTEIbHBIX
MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHHUI1

OcBoenne conepkanusi ydeOHor muctnumummabel OJ[.12 «Xumus» oOecriedyrnBacT
JOCTUKEHHE 00YUAIOIIUMHUCS CIENYIOIINX JUYHOCHIHBIX Pe3YAbMmamoe 60CNUMAaHUs.
JIP4 TlposBisitolvid U AEMOHCTPUPYIOIINI YBAaXKEHHUE K JIFOASM TPYAd, OCO3HAOIIHIA
IIEHHOCTh coOcTBeHHOTO Tpyda. Crpemsmuiics K (GOPMUPOBAHHUIO B CETEBOM Cpelie
JUYHOCTHO U MPO(HeCCUOHATHHOTO KOHCTPYKTUBHOTO «IIU(DPOBOTO Ciienar

JIP7 Oco3Haromuii NPUOPUTETHYIO LIEHHOCTh JIMYHOCTH 4YEJIOBEKA; YBAXKAFOIIMIA
COOCTBEHHYIO U UY)KYI0 YHHUKAJbHOCTh B Pa3IMYHBIX CUTYalMsIX, BO BceX (hopMax u
BUAX JCATEIbHOCTH.

JIP8 TIposiBastomuii 1 JEMOHCTPUPYIOIIUN YBAXKEHUE K MPEACTABUTEIISIM PA3JIMYHBIX
ATHOKYJIBTYPHBIX, COITUATBLHBIX, KOH()DECCUOHANBHBIX U UHBIX IpyIin. COonmpuyacTHBIN K
COXPAaHEHHIO, TPEYMHOKEHUIO M TPAHCISIUUM KYJIbTYPHBIX TPAIUIIMHA U IIEHHOCTEHN
MHOTOHAIIMOHAJIBHOT'O POCCUMCKOT0 TOCYAAapCTBA.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHOUIJINHBI

2.1. O0bem y4yeOHOM TMCHMILIMHBI M BHABI Y4e0HO padoThI

Bua yueO6Hoil padoThI

O0BeM B yacax

O0bem 00pa3oBaTe/ibHON NPOrPaAMMBbI JUCHUIIIMHBI 144
B TOM YHCJIC:

OcHOBHOE coJiep:KkaHne 102
B TOM YHCJIE:

TEOPETUUYECKOE 00yUCHHE 42
MPAKTUYECKUE 3aHSATHUS 42
B TOM YHCJI€ KOHTPOJIbHBIC paOOTHI 10
71a00paTOPHBIC 3aHITHUS 18
IIpogeccnoHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHUE 42
(comep:kaHue MPUKJIATHOTO MOTYJIs1)

B TOM YHCJIE:

TEOPETHYECKOE 00yUEHUE -
MPAKTUYECKUE 3aHATUS 24
71ab0opaTOpHBIC 3aHATUS 12
IIpome:xyTouHas arTectanus (3K3aMeH) 6




2.2. TemaTnuec

KMl IJIaH U coep:kaHue qucuumiannbl O/1.12 Xumus

Koowvt komnemenuuii,
JIUYHOCHIHBIX, HPEOMEMHBbIX

Haumenoeanue Cooeporcanue yueonozo mamepuana (0CHO6HOE U NPOPeCcCUOHATLHO-OPUEHIMUPOBAHH0E), Oovem pe3ynbmamoe,
paszoenoe u mem nabopamopuvie u npaKmuiecKue 3aHAmusA, NPUKIAOHOU MOOY/lb yacoe dopmuposanuro komopuwix
cnocoocmeyem 3iemenm
npozpammol
1 2 3 4
OcCHOBHOE cO/Iep:KaHue 102
Pa3nes 1. OcHOBBI CTPOEHHUSI BelleCTBa 6
Tema 1.1. OCHOBHOE co/Iep:KaHue 4 OK 01, OK 02, OK 04, OK 07
Crpoenue atomoB | Teopernyeckoe 00yueHue 2 I1P61- TTP610
XUMHYECKHUX CoBpeMeHHas MOJIENIb CTPOCHUS aToMa. JJIeKTpoHHas KoHpurypanus aroma. Kinaccupukarus P 4,7.8
3JIEMEHTOB 1 XHUMHYECKHX 3JIEMEHTOB (-, P-, d-351eMeHThI). BaneHTHbIE 371eKTpOHBI. BaqeHTHOCTS.
npupoaa DneKTpoHHAas MTPUPOJA XUMHUUECKOU CBSI3U. DIIEKTPOOTPULIATENbHOCTh. KOBasieHTHAs CBA3b, €€ 2
XMMHUYECKON Pa3HOBUAHOCTH M MEXaHU3MbI 00pa3oBaHus (OOMEHHBIN U TOHOPHO-aKIENTOPHBIN). MoHHas
CBSI3H cBs3b. MeTanmuueckast cBsi3b. BomopoaHas cBsi3b. MeXMoIEKyIsIpHbIE B3aUMO/IEHCTBUS.
W30TONBI, OCHOBHOE U BO30YKICHHOE COCTOSIHME aTOMa, THOpUIN3allHsi aTOMHBIX OpOUTaJei.
IlpakTHYeckne 3aHATHS 2
Pemenne npakTuyeckux 3aJjaHUi Ha COCTABIEHUE DIEKTPOHHO-TpadudecKux GopMy
3J1eMEHTOB 1—4 nepuoaoB.
Pemrenue 3amannii Ha UCTIOIB30BAHNE XMMUYECKOW CHMBOJIMKY M HA3BaHUW COETMHEHUM 10 2
HOMEHKJIATYpe MEXIyHapOJAHOIO COI03a TEOPETUUECKOM U MPUKIAHON XUMUU U TPUBUAIBHBIX
Ha3BaHWM JUISI COCTABIICHUSI XUMHUECKUX (OPMYT IBYXaTOMHBIX COSMHEHHH (OKCUIOB,
Cyab(UI0B, THAPUAOB U T.I1.) U IPYTHMX HEOPTaHUYECKUX COCAMHEHUN OTIENIbHBIX KJIACCOB.
Tema 1.2. OCHOBHOE CO/IepKaHHe 2
Ilepnonnuecknii | TeopeTrnueckoe odoyueHue
3aKOH M Tabmuia | [IpakTHYecKHe 3aHsATHS 2
A Menneneesa [Tepuonnueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @u3nueckuii CMbICI
[Tepuonnueckoro 3akona /.M. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEUIECTB B COOTBETCTBUU C 2

MOJI0)KEHUEM XUMHUYECKOro 3jieMeHTa B [lepronnueckoit cucreme. MupoBO33peHYECKOE U

Hay4Hoe 3HaueHue [lepuoanueckoro 3akona /.M. Menaeneesa. [Ipornossl [I.11. Menneneesa.




OTKpbITHE HOBBIX XUMUYECKUX 3JIEMEHTOB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUCCKUX 3aJIaHUN HA XapaKTEPHU3aIUIO
XAMHYECKHX DJIEMEHTOB «MeTalunyecKue / HEMEeTaIIINUYECKHIE CBOMCTBA,
AJIEKTPOOTPHUIIATEIIHHOCTD U CPOJICTBO K JIEKTPOHY XMMUYECKUX DJIIEMEHTOB B COOTBETCTBHE C
UX 3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM B MEPUOIUUECKON CUCTEME XUMUYECKUX
anemenToB .M. Menneneenay.

Pa3nen 2. XuMmuyeckue peakuum

12

Tema 2.1. Tumnsl
XHUMHYCSCKHUX
peakuuii

OcHoBHOe€ coJep/kaHue

Teopernueckoe o0yueHue

Krnaccudukanus u THITBI XUMAYECKUX PEAKIIUH C y9acTHEM HEOPTaHUICCKUX BEIIECTB.
KonnuectBennsie oTHOIIEHHS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIC 3aKOHBI B XUMUU U
pacyeTsl 10 YPaBHEHHSIM XUMHYECKUX peakiuii. Mosb Kak eIMHHIIA KOJIMYECTBA BEIIeCTBA.
MonsipHas Mmacca. 3aKOHBI COXpaHEHUSI MacChl ¥ SHEpPruu. 3akoH ABorajpo. MonspHeIil 00beM
ra3zoB. OTHOCHUTEINbHAs IUIOTHOCTD I'a30B.

Peakuuu koMIiekcooOpa3oBaHusi ¢ y4acTHEM HEOPraHMUYECKUX BEIIECTB (Ha MpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJIFIOMUHUSA).

IlpakTH4yecKkue 3aHATHSA

CocraBieHue ypaBHEHUH peaki1ii COeqUHEHNs, pa3I0KeHUs, 3aMeLlIeHNs, OOMeHa. Y paBHEHHUs
peaKImii TOpeHus, HOHHOTO 0OMEeHa, OKUCIICHHSI-BOCCTAHOBIICHHS.

PacueT KomMYeCTBEeHHBIX XapaKTEPUCTUK UCXOIHBIX BEIIECTB U MPOIYKTOB peakiuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHK MPOJIYKTa PEAKLIUU COSAUHEHHs], €CIIM OJJHO U3 BELECTB JJaHO
B M30BITKE W/WIIK COAEPKUT IpuMecu. PacueT maccoBoil uim o0beMHON JOJIH BBIXOJA
MPOAYKTa PeaKkIMH COETUHEHUS OT TEOPETUUECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOIIECHUI
ra3oB. PacueT macchl (00be€M, KOJIMYECTBO BELIECTBA) MPOYKTa PEAKIIUU, €CIIU OJTHO U3
BEIIECTB JIaHO B BUJIE PACTBOPA C ONpeIeTIeHHON MacCOBOM J10J1ei pacTBOPEHHOIO BEIIECTBA.

VYpaBHEHHUs OKUCIIEHUSI-BOCCTAHOBIIEHUS. CTeneHb oKucaeHusl. OKUCIUTENb U BOCCTAHOBUTENb.
OKHUCIIUTEIIHLHO-BOCCTAHOBUTEILHEIE pC€aKkuuu B NIpupoaec, NpOU3BOJACTBCHHBIX IMPOLIECCAaX U
AKU3ZHENESITEIIbHOCTU OpraHu3MoB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIN MOTEHIIMA CPEIbI.
CocTraBiienne u YpaBHHUBAHUEC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ METOAOM
ANEKTPOHHOTO Oananca. TUMTHYHBIE HEOPTaHUYECKUE OKUCTUTENN U BOCCTAHOBUTEIH.
DJIEKTPOJIN3 PACTBOPOB U PACIIJIABOB COJICH.

OK 01, OK 02, OK 04, OK 07
I1P61- ITP610
JIP 4,7,8

Tema 2.2.
DNEeKTpoIUTHIECKA
s TUCCOLIMAIUS U

OcHoBHOE coep/KaHHe

Teoperuyeckoe o0yueHue

N

Teopus snexkTponuTUUecKOr Aucconnanuu. Peakiuu norHoro oomena. CocTaBieHHe peakiuit

OK 01, OK 02, OK 04, OK 07




UOHHBIA 0OMEH

HMOHHOT'0 00MEHA IMyTeM COCTABJICHHSI UX TIOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH.
I'unponus coneil. 3HaueHne rUIPOIN3a B OMOIOTMUECKUX OOMEHHBIX mnporeccax. [Ipumenenue
TUAPOJIN3A B IPOMBIIIIICHHOCTH.

JlaboparopHble 3aHATHA

JlabGopaTopHas paboTta «Peakiuu rupousay.

HccnenoBanue cpebl pacTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMHU U CIa0BIMH MPOTOJIUTAMH,
W WX PEaKIMi C pacTBOpaMu MIeJI0YM M KapOoHara HaTpusa. CocTaBiIeHUE peaKIuii THAPOJIHU3a
coJieit.

KonTpoabHas padora 1 CtpoeHue BENIECTBA U XUMUYECKHE PEAKLINH.

I1P61- ITPO10
JIP 4,7,8

Pa3nea 3. CtpoeHue M CBOHCTBAa HEOPraHUYECKHX BelleCTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTPOCHHE
HEOPTraHUYECKHUX
BEIIIECTB

OcCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me

[Ipenmer Heopranuueckoil xuMuu. Bzaumocss3p Heopranumueckux Bemiect. Kiaccuduxanms
HeopraHuyeckux BeiecTs. [IpocTeie u cioxHble BemecTBa. OCHOBHBIE KJIACChI CIOKHBIX
BEIIECTB (OKCHUbI, THIPOKCUIbI, KUCIOTHI, coM). HoMeHkaTypa u Ha3BaHHE HEOPraHMYECKUX
BEIIECTB UCXO/IS U3 MX XUMHUECKOU (HOPMYJIIBI MIIM COCTABIIEHUE XUMHUYECKOU (hOPMYITBI
UCXOJ U3 Ha3BaHUs BELIECTBA 110 MEKYHAPOIHOM WM TPUBHUAIbHON HOMEHKJIATYypE.
MexmornexyispHble B3aumozeiicTsus. Kpucramnoruaparel. ArperaTHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue 1 amop¢Hble BemecTBa. THUITbI KpUCTAJUIMYECKHUX PEIIeTOK (ATOMHas,
MOJIEKYJISIpHasi, MOHHAsA, METaJUIMYecKast). 3aBUCHUMOCTh (PU3NYECKUX CBOMCTB BEILIECTBA OT
TUIA KPUCTAJUINYECKOH pemmeTku. [IpuunHbl MHOrooOpasus BeIecTs.

CoBpeMeHHbIE NPEACTABIECHUS O CTPOCHHUU TBEPHABbIX, KHUJAKHUX M Ta3000pa3HbIX BEIECTB.
XKunkue KpucTaubl.

HpaKanecmle 3AaHATHUSA

Pemenue 3amau Ha pacueT MaccoBOM J10JIM (MacChl) XMMHUYECKOTO 3JI€MEHTa (COeAMHEHHUs) B
MOJIEKYJe (CMECH).

Pemenne mnpakTHUeCKMX 3aJaHMi 1O KIAacCU(pUKALUM, HOMEHKJIAType U XUMHUYECKUM
(dbopMyIaM HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIAcCOB (HA3bIBATh U COCTABIATH (OPMYIIbI
XUMHUYECKUX BEIIECTB, ONPEAEIATh NPUHAIEKHOCTD K KJIAcCy).

Hctounuku xumudeckoil uHpopmanuu (HaydHas M ydueOHO-HaydHas JIMTEpaTypa, CpeAcTBa
MaccoBoi uHGopMmaiuu, cetb WHTepHer u npyrue). Ilouck umHpopManuu 1o Ha3BaHUSM,
UACHTU(DUKATOPAM, CTPYKTYPHBIM (OpMYyJIaM.

OK 01, OK 02, OK 04, OK 07
I1P61-ITPO10
JIP 4,7,8

Tema 3.2. Dusuxo-
XUMUYECKUE

OcHoOBHOE coep:xaHue

10

Teopernueckoe odyueHune

OK 01, OK 02, OK 04, OK 07




I1P61- ITPO10

CBOICTBa Mertamnpl. O0mue (Gu3nuueckue M XMMHYECKHEe CBOWCTBa MeTawioB. CrocoObl MOTYYEHHS.
HEOPraHWYeCKUX |3HAaYeHUE METAJUIOB U HEMETAJJIOB B MIPUPOJE U )KU3HEIEATEIbHOCTH YEJIOBEKA U OPraHU3MOB. JIP 4,7,8
BEILIECTB Koppo3us MeTaiioB: BUIBI KOPPO3HH, CITIOCOOBI 3alITUTHI METAJIIOB OT KOPPO3HH.

Hemeramnpl. OOmue pusznueckre 1 XUMUYECKUE CBOMCTBA HEMETAJIOB. THIIWYHBIC CBOMCTBA

metauioB 1Y— YII rpymnm. Knaccudukanuss m HOMEHKIATypa COCIWHEHUH HEMETAaJLIOB.

KpyroBopoTbsl OMOT€HHBIX JIEMEHTOB B IPUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIEeCTB (OKCUJIOB, THIPOKCHIOB,

KHCIIOT, COJieH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX

COEAMHEHHM, BBICIIMX OKCUJOB U TUIPOKCHJIOB.

IlpakTH4yecKkue 3aHATHSA

CocraBneHue ypaBHEHUW XUMHUYECKUX PEAKIUM C YyYaCTHEM TIPOCTHIX M CIOXKHBIX

HEOPraHMYECKUX BEIIECTB: OKCHUJOB METaIOB, HEMETAUIOB U aM(pOTEpPHBIX JIIEMEHTOB;

HEOPraHUYECKUX KHUCJIOT, OCHOBAaHUN U aM(POTEPHBIX THUIPOKCUIOB, HEOPraHUYECKUX COJICH,

XapaKTEePU3YIOUIUX UX CBOMCTBA.

Pemienue npakTUKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aJaHUK HA CBOMCTBA M TOJYYEHHUE

HEOPraHUYeCKHUX BEIECTB.

JlabGopaTopHble 3aHATHUS

JlaboparopHas pabota «CBONCTBA METAJUIOB U HEMETAJLIOBY.

UccnepoBanue Qu3nuecknx W XUMHUYECKMX CBOMCTB METAJUJIOB U HEMETauioB. Pemienue

SKCIEPUMEHTAIIbHBIX 3a/1ay 10 CBOMCTBAM XMMHMUYECKHMM CBOWCTBAM METAJJIOB U HEMETAIIOB,

10 PAaCIO3HABAHUIO U MOJYYCHUIO COCTMHEHU METAJUIOB U HEMETAJUIOB.
Tema 3.3. OcHOBHOE coJep:KkaHue OK 01, OK 02, OK 04, OK 07
I[Ipon3BoACTBO TeopeTnyeckoe ofy4enue I1P61- IIP610
HEOpraHU4YecKux |OOmme NpeCTaBlIeHUs O MPOMBIIUIEHHBIX CIOCO0aX IMOMY4YeHHs XHMHUYECKUX BeIIecTB (Ha P 4,7.8
BECIIICCTB. puMepe MPOU3BOJICTBA aMMHUAKa, CEPHON KUCIOTHI).
3HaueHue u Uepnasg u nBetHas metamutyprus. lIpakTuyeckoe mMpuMEHEHUE JJIEKTPOJIM3a ISl MOJY4EHUS
IIPUMCHEHNE B HIEJIOYHBIX, IMIEJIOYHO3EMEIbHBIX METAIOB W amoMuHus. CTeklno U CHIMKaTHas
OBITY U Ha MIPOMBIIIIICHHOCTD.
IMPON3BOACTBE Hp06neMa OTXOJIOB U ITOOOYHBIX IPOAYKTOB.

IIpakTuyeckue 3aHATHSA

Pemenne npakTMKO-OPUEHTUPOBAHHBIX 33JaHUNA O POJIM HEOPTaHWYECKOW XMMHUU B Pa3BUTUU
MCIHUIINHBI, CO31aHuHn HOBBIX MaTcpHraJioB (B CTPOUTCIIBCTBE n ap. OTpacisax
IIPOMBIIIJIEHHOCTH ), HOBBIX HMCTOYHUKOB DHEPrUM (AIbTEpHATHBHBIE MCTOYHHMKH JHEPIUHU) B
peleHrny npobsieM HKOJIOTUYECKOM, SHEPreTHUYeCKON U MUIIEBOI 0€30MacHOCTH.




KonTtpoJuabHasi pa6ora 2 CBolicTBa HEOPraHUYECKUX BEILIECTB.

Paznen 4. CTpoenne U CBOIiCTBA OPraHUYeCKUX BelleCTB
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Tema 4.1.
Knaccudukanus,
CTpOEHHUE U
HOMEHKJIATypa
OpraHUYECKUX
BEIIIECTB

OcCHOBHOE cO/Iep:KaHue

TGOPGTI/I‘IGCKOG oﬁyqe}me

N

IIpenMer opraHnyeckoil XuMuu. B3anMocBs3b HEOPraHMYECKUX U OPraHUYECKUX BELIECTB.
XHMMHYECKOE CTPOCHHE KakK IIOPANOK COCIAMHEHUS aTOMOB B MOJIEKYJIE COINIACHO HX
BaJICHTHOCTH. (OCHOBHBIE TIIOJIOXKEHUS TEOPUM XUMHUYECKOTO CTPOEHHUS OpPraHMYECKHX
coequHeHuil A.M. BytiepoBa. YrinepoaHslil cKelleT OpraHM4ecKoi MoJIeKysbl. MoJIeKyIsIpHbIe
U CTPYKTYpHBIE (pa3BEpHYThIE, COKpAIEHHbIE) XUMUYECKHUE (POPMYJIIbl. 3aBUCUMOCTh CBOWCTB
BEUIECTB OT XMMHMUYECKOIO CTpPOEHUs MoJeKyl. M3omepus u u3zomepbl (CTpyKTypHas,
reomeTpuueckas (Luc-Tpanc-uzomepusi). KparHoCcTh XUMUUECKOM CBS3H.

[TonsaTue o pyHKUMOHATBHOU rpynme. [IpuHIUIBI KiTacCHpUKAIIMA OPTraHUIECKUX COSTUHEHHN.
Me:xyHapoiHas HOMEHKJIATypa U IPUHLUIIBI HOMEHKJIATYPbl OPTAaHUYECKUX COSANHEHUN.

HpaKanecmle 3aHATHUSA

Homenknatypa  opraHM4eckMX  COEAMHEHHUH  OTHAEIbHBIX  KJIAaccOB  (HACBILEHHBIE,
HEHACBILICHHBIE U apOMAaTHYECKHE YTJIEBOAOPOIbI, CIUPTHI, (DEHOJNBI, aNbIETHAbl, KETOHBHI,
KapOOHOBBIE KUCIOTHI U Jp.) CoCTaBlIeHHE TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (hopmy
OpraHWYECKUX BEIIECTB OTJEJbHBIX KJIACCOB, MCIOJIb3Ysl MX Ha3BaHUA MO CHUCTEMATHYECKOM
HOMeHKIatype. Pacderbl mpocrteiimeil ¢GopMylibl OpPraHM4ecKol MOJIEKYJbl, HCXOAS U3
9JIEMEHTHOTO cocTaBa (B %).

OK 01, OK 02, OK 04, OK 07
I1P61-ITPO10
JIP 4,7,8

Tema 4.2.
CpoiicTBa
OpPTaHUYECKUX
COCIMHEHU N

OcHoBHOE COACPKAHUC

12

Teopernueckoe o0yueHune

DU3NKO-XUMHUYECKHE CBOMCTBA OPTraHUYECKUX COCAUHEHUN OTIEIBHBIX KIacCOB (0COOEHHOCTH
KiaccupUKalud ¥ HOMEHKJIATYpbl BHYTPU KJacca; TOMOJIOTMUECKUN psia U obmias dopmyna;
n3oMepust; PU3NIECKHe CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI TTOJTYUSHU):

— IpeAeNbHbIE YIIeBOAOpOAbl. I'opeHne MeTaHa Kak OJUH U3 OCHOBHBIX UCTOYHHMKOB TEIUIA B
MIPOMBIIITIEHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIJIEBOJOPOJIOB, HAXOXKJIEHUE B MPUPOJE U
IIPUMEHEHHUE aJIKaHOB;

— HEMPEACTIBbHBIC U apOMATHYCCKUC YIITICBOAOPOIBI. HOJ’II/IMepI/I?)aHI/If{ OTUJICHA KaK OCHOBHOC€
HaIlpaBJICHHUC €0 UCIIOJIb30BAHUA. FOPCHI/IG alCTHUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOT'O
IIaMCHU JJIs1 CBAPKU U PE3KH MCTAJIJIOB,

— KHUCIIOPOJICOJIepKAIINE COCTUHEHUsI (CUPThl U TpocTbie 3(GUpbl, (HEHOIbI, ambAECTHIbl U

OK 01, OK 02, OK 04, OK 07
[1P61- I1P610
JIP 4,7,8




KETOHBI, KapOOHOBBIE KHCIOTHI W WX Mpou3BojHBIC). [IpakTudyeckoe mpUMEHEHUE
ATUJICHTJIMKOJIA, TinieprHa, Gperona. [Ipumenenue Gpopmanpaeruna, aneraibIeruia, YKCyCHON
KHCIIOTHI. MBLIa KaK COJIHM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIHEe CBONCTBA MbLIA;

— a30TCO/IepXKAIINe COSTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Knaccudukanus u 0cOOEHHOCTH OpraHMYecKHX peakiuil. Peakimonnsie meHTpbl. Pagukansl.
[TepBoHavayibHBIE MOHSATHUS O TUIAX U MEXAHU3MaX OPraHUYECKUX PEaKIIUil.

HpaRTn'{ecmle 3aHATHUHSA

Pemrenne nenoyex npeBpalieHuii Ha FEHETUYECKYIO CBSI3b MEKy KJIACCAMHU OPraHU4eCKUX
COCMHEHMH C COCTABJICHUEM HA3BAaHUI OPTaHUYECKUX COCIUHEHUH 110 TPUBUAIBHOW UIIH
MEXIYHAPOAHOW CHCTEMAaTHYECKOW HOMEHKIIAaType. Pelienne pacueTHsIX 3a1a4 110
YPAaBHEHUSIM PEAKIUHI C yYaCTUEM OPraHUYECKUX BEILECTB.

JlaGopaTopHble 3aHATHUSA

JlaboparopHast pabota «IlomyueHue 3TUIICHA U U3YYCHUE €T0 CBOWCTBY.

[Tonydenue 3TUIeHA U3 3TaHOJIA B J1A0OPATOPUU U U3yUEHHE ero (PU3NUECKUX U XUMUYECKUX
cBoiicTB. CocTaBiieHHEe peaklvil MPUCOSAMHEHUS U OKUCIICHHUS Ha IpUMepe dTuieHa. Pemenne
pacueTHBIX 3aJ71a4 C UCMOJIb30BAHUEM INIOTHOCTH ra30B MO BOAOPOIY U BO3IYXY.

Tema 4.3.
Opranunueckue
BEIIIECTBA B
KU3ZHEIEATEIbHOCT
U 4eJIOBEeKa.
[IpousBoacTBo 1
MIPUMEHEHHE
OpraHUYECKUX
BEIIIECTB B
MPOMBILIIIEHHOCTH

OcHoBHOE COACPKAHUEC

Teopernueckoe o0yueHue

bruooprannueckue coequnenus. [Ipumenenre u 6uonorndyeckas posib yriaeBojaoB. OKucieHue
YIJIEBOIOB — MCTOYHHUK SHEPTHH KMBBIX OpraHuzMoB. O0jacTu NMpUMEHEHUS aMUHOKHCIIOT.
[IpeBpartienus 6e1koB nuIM B opranusme. buonornueckue pynkuuu 6enkoB. buonornueckue
¢GbyHKIMU )XUPOB. PoJIb OpraHndyeckoit XuMHUH B pelIeHUH Ipo0sIeM MUILEeBOi Oe30MacHOCTH.
HyxnenHoBble KMCIOTBI: cocTaB U cTpoeHue. CTpoeHue HykiaeoTu0B. CocTaB HYKJIEHHOBBIX
kuciaot (JAHK, PHK). Ponb HyKJIEMHOBBIX KUCIIOT B )KU3HEACSTEILHOCTH OPraHU3MOB.

[Ipon3BOJCTBO OpPraHUYECKUX BEIIECTB: MPOU3BOACTBO MeETaHOJa, NepepaboTka HedTH.
[lonmaTHEH Kak KpPYNHOTOHHAXHBIM INPOLYKT XMMHUYECKOTO NpOM3BOACTBA. [Ipumenenue
sTriieHa. [Ipon3BoACTBO U MpUMEHEHUE KayuyKa U Pe3UHBI.

CuHTeTHYECKME M HWCKYCCTBEHHBIE BOJIOKHA, MX CTpoeHue, cBoicTBa. IIpakTnueckoe
UCIOJIb30BaHNE BOJIOKOH. CHHTETHYECKHE IJICHKU: M30JSLUs AJs MPOBOJIOB, MEMOpPAHBI IS
OIIPECHEHUS BOJIbI, 3AIUTHBIE TUIEHKU JJIs1 aBTOMOOWIIEH, MIacThIpH, XUPYPrHUECKUE MOBSI3KH.
HoBrle TexHOMIOTHY JalbHEUIIET0 COBEPIIEHCTBOBAHUS TTOJTUMEPHBIX MaTepUaOB.

Posnb oprannueckoil XMMUHU B peIIeHUH PodieM SHepreTuyeckoit 6e30MacHOCTH, B pa3BUTHH
MEIUINHBI, CO3/IaHUU HOBBIX MaTEPHUaJIOB, HOBBIX HICTOYHUKOB 3HEPTUH (aJIbTEPHATHBHbIE
VICTOYHUKHU YHEPIHH).

OK 01, OK 02, OK 04, OK 07
I1P61- ITP610
JIP 4,7,8




IIpakTHYecKkne 3aHATHA

Pemenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUI 110 COCTABIICHUIO XUMUYECKUX PEaKIUH,

OTPAXKAIOIINUX XMMHUYECKYIO0 aKTUBHOCTh OPraHMUYECKUX COSAMHEHUH B pa3InUHbIX Cpeaax 2

(IpUPOIHBIX, OMOTOTMYECKHUX, TEXHOT€HHBIX ).
KonTtpouabsnas padora 3 CtpyKkTypa U CBONCTBA OPraHUYECKUX BEILECTB. 2
Pa3nea 5. Kunernueckune u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSA XUMHUYECKUX pPeaKIuii 10
Tema 5.1. OCHOBHOE coJiep:KaHue 4 OK 01, OK 02, OK 04, OK 07
Kunernueckne Teopernyeckoe odyueHne 2 I1P61-TIP610
3aKOHOMEPHOCTH | XuMmuuyeckue peakiuu. Kiaaccupukamus XUMHUECKUX peakmuid: 1o (a30BOMYy COCTaBy P 4,7.8
MPOTCKAHHUS (roMOreHHbIE M TETEepOreHHbIE), MO HCIOJb30BAaHUIO KaTaau3aTopa (KaTaJUTUYeCKHEe |
XUMHUYECKHUX HEKaTaJIUTHYECKUE).
peakuuit CKOpocTh peakllid, €€ 3aBUCUMOCTh OT pa3jHuYHbIX (AKTOPOB: MPHUPOABI PEarupyrOLINX

BEIIECTB, KOHIICHTPALIMM pEarupyrolux BeImecTB, Temreparypsl (mpasmwio Bant-T'odda), 2

IUIOINAM PEaKMOHHON OBEPXHOCTH, HAJIMUUS KaTanu3aTopa. Posib katanu3atopoB B pupoje

Y IPOMBILLIEHHOM IPOU3BO/ICTBE.

OHeprust akTUBalMU. AKTUBUPOBaHHBIM KoMiulekc. Karanusaropsl u  karanus. Poib

KaTaJn3aToOpoB B MPUPOJIE U MPOMBIIIJIEHHOM ITPOU3BOJICTBE.

JlaGopaTopHble 3aHSITHSI 2

N3ydyeHne 3aBUCUMOCTH CKOPOCTHM XMUMHYECKOH PEAKIUH OT KOHIIEHTPALMHM PEearupyrolnux

BELIECTB U TEMIEPATYPHI.

JIaGoparopHas paboTa Ha BBIOOD:

1. JIaboparopHast pabora «OmnpezneneHne 3aBUCUMOCTH CKOPOCTH PEAKIMHU OT KOHLEHTpaluu

pearupyromux BemecT». VccnenoBanue 3aBUCMMOCTH CKOPOCTH PEAKIMM OT KOHLEHTPALIUU.

OmnpeneneHne KOHCTaHTBI CKOPOCTH PEAKIIMU TpapUUECKUM METOIOM. 2

2. JlabopatopHas pabota «OnpeeraeHre 3aBUCUMOCTH CKOPOCTH pEaKLUU OT TEMIEPATYpbI».

HccnenoBanue 3aBUCMMOCTH CKOPOCTH PEAaKIMK OT TeMIlepaTypsl. Pacuer sHepruu akTuBanuu

peaxiuu.

Pemenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha aHauu3 (PaKTOpoB, BIMAIOLIMX HA

M3MEHEHHE CKOPOCTH XUMUYECKON PEeaKIIUH.
Tema 5.2. OCHOBHOE COJIep:KaHHe 6
Tepmoaunamuueck | TeopeTnueckoe o0yueHHe 2 OK 01, OK 02, OK 04, OK 07
ue Knaccudpukanus XUMUYECKMX peaklMid: Mo TemIoBoMy 3(Pdekty (3K30TepMUYECKUE, I1P61- IIP610
3aKOHOMEPHOCTH  |3HJIOTEPMHUYECKHE), MO OoOpaTUMOCTH (oOpatumble M HeoOpaTtumsble). TeruioBble 3(QeKThI 2 JIP 4,7.8
IIPOTEKaHUs xuMHueckux peakiuil. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakiuil. XUMHYECKOe




XUMHUYECKHUX paBHOBECHE M €r0 CMEIICHUE MO/ ICHCTBUEM Pa3INYHbIX (PAKTOPOB (KOHLIEHTpAIHS pearcHTOB
pEaKIMi. WIA TPOJAYKTOB pPEaKLMH, JAABICHHE, TeMIleparypa) A CO3/aHUsl ONTUMAJIbHBIX YCIOBUH
PaBHOBecue IIPOTEKAHNS XUMHUYECKUX IPOLIECCOB.
XUMHYECKUX [TonsTre 06 sHTaNBIIUK U SHTpONUU. DHeprus [ md6ca. 3akon ['ecca u ciencTBus u3 Hero. Poib
peaxkuuit CMEILIEHUS] PABHOBECHS B TEXHOJIOTMYECKHUX IPOIECCAX.
IlpakTHYecKkne 3aHATHS 2
[Mpunuun Jle Ilarense. Bnusawe pa3nuuHbiX (GaKTOPpOB HA HM3MEHEHHE PaBHOBECHS
XMMHYECKUX PEAKIIUH.
3aKoH JEHCTBYIOIMX Macc M KOHCTAHTa XMMHUYECKOro paBHOBecHs. PacdeTbl paBHOBECHBIX
KOHIICHTPALMH pearupyromux BeIeCTB U MPOAYKTOB peakiuil. PacueTs! TemioBoro s dekra 5
pEaKIMH.
Pemrenne npakTUKO-OpUEHTHUPOBAHHBIX 3aJaHui Ha npumeHeHue npuHuumna Jle-Illarense nis
HaXO0XKJICHUs HaNpaBJICHUs CMELICHUS PAaBHOBECHs XMMUYECKON peakluuu U aHaiu3 (aKkTopoB,
BJIMSIIOLIMX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS.
JlaGopaTopHble 3aHSITHSI 2
JlaboparopHast pabora «/3y4eHre BIHSHHS PA3IMYHBIX (PAKTOPOB HA CMEIICHUEC XHMHUYECKOTO
paBHOBECHSI».
HccnenoBanue BIMSHUSA U3MEHEHUS KOHIEHTPALMU BEIIECTB, PEAKIIMK CPENbl U TEMIEPATYPhI 2
Ha CMEIIEHHE XHMMHMUYECKOro paBHOBecus. (CpaBHEHHE TIOJIYYEHHBIX pE3YJIBTaTOB C
TEOPETUYECKU IPOrHO3UPYEMBIMU Ha OCHOBe npuHnmna Jle Illarense.
Paznen 6. lucnepcHble cucTeMbl 10
Tema 6.1. OcCHOBHOE co/Iep:KaHue 4 OK 01, OK 02, OK 04, OK 07
JlucrepcHble TeopeTnueckoe ofy4enue 2 I1P61- ITP610
CHCTEMBI 1 JucnepcHble cucteMbl. Komnonanele cucremsl. MICTUHHBIE pacTBOPBI. P 4.7.8
(baKT?PH ux PactBopenne kak ¢usuko-xumuueckuid mpouecc. PactBopbl. CrnocoObl MPUTOTOBIEHUS
YCTOMIHBOCTH pactBopoB. PactBOprMOCTb. MaccoBass 10 pacTBOpeHHOro BemecTtBa. llpeaenbHo
JIOTTYCTUMBbIE KOHIIEHTPAIMHU U UX UCIIOJIb30BAHUE B OLIEHKE 3KOJIOTHYECKON OE€30MacCHOCTH. 9
Knaccudukanus aucnepcHslx cucreM 1o coctaBy. CTpoeHue U (akTopbsl YCTOHYHMBOCTU
JTUCIEpPCHBIX cucTeM. Pacno3HaBaHuWE HCTUHHBIX pPAacTBOPOB, KOJUIOWJHBIX pPAacTBOPOB U
rpyboaucnepcHbix cucreM. CTpoeHue MHIEUIbl. PaccenBaHue cBeTa MpH HPOXOXKICHUU
CBETOBOI'0 MTy4YKa Yepe3 ONTHYECKH HEOAHOPOAHYI0 cpeny (3ddexra Tunnans).
IIpakTuyeckue 3aHATHS 2
Pemenue 3a1a4y Ha IPUTOTOBIIEHUE PACTBOPOB.
Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX pPACUETHBIX 3aJaHUN HAa JUCIEPCHBIE CHCTEMBI, 2

HCIIOJIB3YEMBIC B OBITOBOM U HpOH?;BO,ZICTBQHHOfI JACATCIIBHOCTH 4YCJIOBEKaA, C H03I/IHI/II\/'I




HKOJIOTUYECKOM 0€30MacHOCTH MOCIEACTBUN M TPaMOTHBIX PEIICHUH MpoOjeM, CBS3aHHBIX C
XUMHEH.

Tema 6.2. OCHOBHOE coJiep:KaHue 4 OK 01, OK 02, OK 04, OK 07
HUccnenosanue JIaGopaTopHble 3aHSATHS 4 I1P61- TIP610
CBOWCTB JIaboparopHas pabota «IIpuroToBiaeHue pacTBOPOB». P 4,7.8
AUCIIEPCHBIX [IpuroToBnenue pacTBOpPOB  3aJaHHOW  (MOJSIPHOM)  KOHLEHTpauMu (C  IPaKTHUKO- 2
CUCTEM UL UX OPUEHTUPOBAHHBIMH BOIIPOCAMH ), ONIPENIEIIEHUE CPEJibl BOAHBIX PACTBOPOB.
uaeHTupuKanuu | JlaboparopHas pabota «Mccie0BaHue JUCTIEPCHBIX CHCTEM.

IIpuroToBineHne M U3y4EHHE CBOMCTB JAMCIIEPCHBIX CHUCTEM pa3HbIX BHJIOB: CYCIEH3HH, 2

SMYJIbCUH, KOJUIOMJIHOTO pacTBopa. CpaBHEHHE CBOWCTB UCTUHHBIX M KOJUIOMJIHBIX PacTBOPOB,

BBISIBJICHHE OCHOBHBIX Pa3jIM4nil MEX]y HUMH.
KonTtpouabnas pa6ora 4 JlucniepcHble CUCTEMBI. 2
Pazpea 7. KavecTBeHHbIC peakiuu 00HAPY/KEHHS HEOPraHUYEeCKHUX M OPraHNYeCKHX BelecTB 8
Tema 7.1. OcHoOBHOE co/lep:KaHue 4 OK 01, OK 02, OK 04, OK 07
Obnapyxenue IpakTHyecKne 3aHATHS 2 JI_IIII:6417 1;P610
HCOPTaHMHCCKUX 1 ayecTBeHHBIC XUMIUECKHE PEAKIINH, XaPAKTEPHBIC U OOHAPYIKCHHS HEOPraHHUIECKIX o
KaTHOHOB 1 BEIIECTB (KaTHOHOB U aHMOHOB). CocTaBieHNEe YpaBHEHUH peakiyii oOHapyKeHHUsI KaTHOHOB I— 2
aHUOHOB VI rpymnm 1 aHHOHOB, B T.4. B MOJICKYJIIPHOH M HOHHOH (popmax.

Peakiiun oOHapy)KeHUsI HEOPraHWYECKHUX BEIECTB B PeaJbHbIX 00BEKTaX OKpYXKaroIei cpelibl.

JlabopaTopHble 3aHATHSA 2

ObHapykeHue HeoOpraHn4ecKux BelecTB (kaTuoHoB [-VI rpymmn wim aHnoHOB) €

UCIOJIb30BAHNEM Ka4ECTBEHHBIX aHATUTHUECKNX PEaKLIUM.

JlabopaTopHas paboTta Ha BEIOOP:

1. JTaboparopHas paboTa «AHAIUTHYECKHUE peaKIuu KaTHOHOB [-VI rpymm».

[IpoBeneHne KaueCTBEHHBIX PeaKkuil, UCIOJIb3YyEMBbIX JJ11 OOHApYXEHUSI KaATUOHOB | rpymmsl

(xanusi, HaTpUs, MarHus, aMmmoHus), II rpynnsl Ha npumepe 6apus, I1I rpynmnel — cBunna, IV

IpyNIbl — aTIOMUHUS, 2

V rpynnsl — xenesa (11 u III), VI rpynnsl — Hukenst. Onyrcanue Hablt0JaeMbIX SBJICHUHN U

COCTABJICHHE XHUMHYECKUX PEAKIIMIA.

2. JJaboparopHas paboTa «AHATMTUYECKUE PEAKLIUU AaHUOHOBY.

[IpoBeneHne KaueCTBEHHBIX PeaKkIuii, UCIIOJIb3yEeMbIX 1J11 OOHApYXEHHUsSI aHMOHOB: KapOoHaTa,

¢docdara, cynbdara, cynbduna, HUTpaTa, XxJopuaa u 1p. Onrcanue HabJI0JaeMbIX SBICHUN U

COCTABJICHHE XHUMHYECKUX PEaKIIHI.
Tema 7.2. OcHOBHOE coJiep:KaHue 4 OK 01, OK 02, OK 04, OK 07




OobnapyxeHue IIpakTuyeckue 3aHATHSA 2 I1P61- ITPO10

OpPraHMYeCKUX KauecTBeHHBIE XUMUYECKUE PEAKLIUH, XapaKTEPHBIE I OOHAPYKEHMSI OTAEIBHBIX KIIACCOB JIP 4,7,8
BEILECTB OpPraHMYECKUX COCAMHCHUI: (PEHOIIOB, AIbIETH/IOB, KpaXMalla, YKCYCHOM KHUCIIOTBI,

OT/IEIBHBIX AMHUHOKHCJIOT U JI. 2

KJIACCOB C Jlenatypanus OEITKOB IPH HAarPEBaHWUH, IIBETHBIE PEAKLIUU OEJIKOB.

ucrons3oBanueM | CocTaBjieHHe KaYeCTBEHHBIX PEAKLUii 0OHAPYKEHUS OPraHUYECKUX COEQUHEHMI OTHIEIbHBIX

Ka4C€CTBCHHBIX KJIaCCOB.

peakuui JlaGopaTopHble 3aHATHS 2

OOHapy)XeHHEe OPraHMYECKUX COCAMHEHUI OTIEIBHBIX KIaCCOB.

JlaboparopHast paboTa Ha BEIOOD:

1. JTabopatopHast pabota «KauecTBeHHBIC peaKIIMU Ha OT/JCIIbHBIC KIIACChl OPIraHUYECKUX
BEIIECTBY.

[TpoBeeHne KaueCTBEHHBIX PEAKIUi, UCIOIb3yEMBIX JUIsl OOHAPYKEHUSI OPraHHYECKUX
BEIIECTB Pa3IMIHBIX KJIACCOB: ()EHOJIOB, aJIbJICTHIOB, KpaxMasa, YKCYCHON KUCIIOTHI,
aMUHOKHCIIOT, 6esikoB U Ap. Onrcanue HabI01aeMbIX SIBJICHUI U COCTABICHHE XMMHYECKHUX 9
peaKIuii U/WITH CXEM.

2. JTaboparopHas paboTa «KauecTBeHHBII aHAIN3 OPTaHUYECKUX COCTUHCHUH 110
(YHKIIMOHATIBHBIM TPYIIIIaM).

[IpoBeneHne Ka4eCTBEHHBIX PEAKIUii, HCIIONb3yEeMBbIX JI PACTIO3HABAHUS OPTraHUYEeCKHUX
BEIIECTB OT/ICIBHBIX KJIACCOB M0 (PYHKIIMOHAIBHBIM IPYIIIaM: Ha MPUMEPE aMUHOKHUCIIOT U
KapOOHOBBIX KUCJIOT, CIIUPTOB U (DEHOJIOB, alIbJETU0B U KETOHOB. OnucaHue HaOII0daeMbIX
SIBJICHUW Y COCTABJICHHE XUMHUYECKUX PEAKIIUN U/WIIH CXEM.

HToroBasi KOHTPOJILHAsI padoTa 2
IIpodeccnonaibHO-OPHEHTHPOBAHHOE COJleP:KaHue (CoepKaHue MPUKJIATHOT0 MOAYJIs1) 42
Pa3nen 8.Xumust B GbITY H IPOM3BOICTBEHHOI IeSITEJILHOCTH YeJI0BEKA 8 OK 01, OK 02, OK 04, OK 07
Tema 8.1. OcHOBHOE ColepIKaHue 8 25641;1;})610
Xumusi B OBITY H >
e CTBeyHHOﬁ IpakTHYecKue 3aHsITUS 8 MK 2.7, TIK 2.8
p A DKxosornyeckasi 6€30macHOCTh MOCIEACTBUN OBITOBOM M MIPOU3BOICTBEHHOM JIEATETLHOCTH 4
ACATCIIBHOCTH YeJIOBEKA, CBSI3aHHAs C MepepabOTKON BEIIECTB; MOMCK U aHAIHN3 XHMUUYECKON HH(MOpMAIHH 13
YeI0BeKa

Pa3IMYHbIX UCTOYHUKOB (Hay4Has U yueOHO-Hay4yHas JIMTepaTypa, CpeacTBAa MacCOBOI
uHpopmanuu, cetb IHTEpHET U JApyrue).

Keiicol (¢ yuerom Oyayuieit mpodecCHOHaIbHON AeSITeNTbHOCTH) Ha aHATU3 HH(OpMaLuu o
MIPOU3BO/ICTBEHHOH J1EATETLHOCTH YelIOBEeKa, CBA3aHHON C MepepaboTKON U MoIyyeHHEM
BEIIECTB, a TAKIKE C DKOJIOTMUECKOM 0€30IMacHOCThIO. 4




3ammura Keiica: [IpencraBneHne pe3yabTaTOB PELIEHUs KEWCOB (BBICTYIIJICHUE C
MIPE3CHTAINECH )

*Paznen 9.1. UcciienoBanue 1 XuMu4ecKuii aHa U3 00beKTOB Ouochepsbl

36

Tema 9.1.1.
OcHOBBI
nabopaTopHOI
MPAaKTUKH B
npodeccroHaIbHbI
X JIa0OpaTOPHUAX

OcHoBHoOe coJep/kaHue

JlaboparopHble 3aHATHA

JIaGoparophas pabota «OCHOBBI JTA0OPATOPHOM MPAKTUKH.

JIaGoparopHas mocy/a 1 XUMU4YeCKHe peakTuBbl. OCHOBHBIC JTAOOPATOPHBIE OMIEPAITHH.
JIaboparopHoe obopynoBanue. TexHUKa 0€30MaCHOCTH | MpaBuiia paboTh (TIOBECHMS) B
J1a00paTOPHH.

HpaRTn'{ecmle 3AHATHUSA

BrinonHeHne TUITOBBIX PACYETOB MO TEMAaTUKE HKCIIEPUMEHTA (BBIXOJ IPOAYKTa PEAKIIHH,
Macca HaBeCKHU, 00bEM PacTBOPUTES).

OO6paboTka JaHHBIX, aHATHU3 U OL[EHKA UX JOCTOBEPHOCTH (BBIYHUCIICHUE CPEHETO 3HAUCHUS
OKCIICPUMCHTAJIbHBIX JaHHBIX, HOFpeIHHOCTI/I).

[IpencraBienue pe3ynbTaToOB KCIEPUMEHTA B pa3nudyHoi ¢popme (Tabnuia, rpaduk, OTUYeT,
JTOKJIaJ1, IPE3CHTALIHS).

OK 01, OK 02, OK 04, OK 07
I1P61- ITP610

JIP 4,7,8

K 2.7, IIK 2.8

Tema 9.1.2.
XUMHUYECKUN
aHanu3 nMpod BOJBI

OCcHOBHOE cO/Iep:KaHue

Teopernueckoe o0yueHue

Knaccudukanus npo6 BoJsl 10 BUAY U Ha3HAYEHHUIO, UICXO/SI U3 €€ XMMHUYECKOT0 COCTaBa.
OprasosienTHuecKue CBOIMCTBA (3amax, Npo3pavyHOCTh, [IBETHOCTh, MyTHOCTb) BO/JIBI.
KucnorHocts u menodynocTs BoAsl. pH cpensl u MeToasl ee onpeneneHus. JKecTKkocTb BOJbI U
MeTOJIbl e onpeaeneHus. CylHOCTb METO1a TATPOBAHUS.

Bunel sxecTkocTH BOABI (BpeMeHHas U ocTostHHAs ). JKecTKOCTh BO/IbI KaK IPUYKHA BbINAICHUS
0CaJIKOB WJIM 00pa30BaHUs COJICOTIOKEHUN, UMEIOIIMX MECTO B OBITY M Ha IPOU3BO/ICTBE.
CocraB coseil, BbI3bIBAIOIINX KECTKOCTh BO/bl. XUMUUYECKUE IIPOLECCHI, YCTPAHSIOIINE
JKECTKOCTb BOJbl. Y PaBHEHUS XUMUYECKUX PEAKLIUN, UJUTFOCTPUPYIOLIUX POLECCHI,
MIPOUCXOJSIINE MTPH YCTPAHEHUU JKECTKOCTH. Y CTpaHEHNE BPEMEHHOM KECTKOCTH ObITOBBIMU U
XUMHUYeCKMMHU criocobamu. CriocoObl yCTpaHEHHUsI HOCTOSHHOM KECTKOCTH.

IIpakTuyeckue 3aHsATHSA

CriocoObl BbIpaKEeHUsI KOHIIEHTPALMN PACTBOPOB: MAacCOBast J0JIsI pACTBOPEHHOTO BEIIECTBa,
MOJISIpDHASI M MOJIsITIbHAS KOHIIEHTpauuu. Tutp pactopa. Pemenne npaktuko-
OPHUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA PACYET KOHLEHTPALUH 3arps3HAIONINX BEILECTB
1 UX CpaBHEHHE C IpeJlebHO AonycTUMbIMH KoHLeHTpauusivu (ITIK).

JlabopaTopHble 3aHATHSA

HccnegoBanne XMMHYECKOIO COCTaBa Hp06 BOJbI.

OK 01, OK 02, OK 04, OK 07
I1P61- ITP610

JIP 4,7,8

K 2.7, TIK 2.8




JIaGoparopHas paboTa Ha BBIOOD:

1. JJabopatopnast pabota «O4YUCTKA BOJBI OT 3arps3HECHUI.

Hcnonb30BaHne METOIOB PHIIBTPOBAHUS U aACOPOLINU ISl OT/ICIICHUS 3arpsi3HEHUN B
uccienyeMon npooe Boabl. BeiOOp MeTo/1a OYUCTKY B 3aBUCUMOCTH OT BHJIa 3arpsiI3HEHUSI.
CpaBuenue 3pPeKTHUBHOCTH PA3IMYHBIX METOJIOB OYUCTKH BOJIBI B PA3HBIX YCIOBUSX (B
naboparopuu, B JOMAIIHUX U TOJEBBIX YCIOBHSIX).

2. JlaboparopHnas pabota «Onpenenenue pH BoJbl U €€ KUCIOTHOCTH.

Onpenenenue pH cpenbl ¢ MOMOIIBIO0 YHUBEPCAIBHOTO HHANKATOpa. Mcnonb30Banue
TUTPOBAHUS JJIs OTIpeAeTIeHUs] KUCIOTHOCTH. Onpesienienne o0mIei KHCIOTHOCTH BOJIBI, PacUeT
cBOOOTHOM KHUCcTOTHOCTH. Onipezesienne oo1Iei u cBo0oHOH 1ienouHocTH. CocTaBlICHHE
YpaBHCHHI PEaKIN, MPOTEKAOIINX TPH ONPEACTCHUN KUCIOTHOCTH/ MEIOYHOCTH TIPOO BOJIBI.
YcTaHoBneHHe cnoco0OB HCIOIB30BAHUS UCCIEA0BAHHBIX TPOO BOBI B KU3HEACSITEILHOCTH
YEJIOBEKA, HA OCHOBE MOJYYEHHBIX JAHHBIX O COCTaBeE.

3. JIabopartopHas padota «OmnpeaeneHue 5keCTKOCTH BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.
CriocoObl ycTpaHEeHHs BCEX BUJIOB JKECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIEH KECTKOCTH.
Pemenne skcriepuMeHTANBHOM 3a/1a4K HA BHISIBJICHHE BPEMEHHOW U TTOCTOSIHHOM KECTKOCTH
BOJbl. OlleHKa BEPOSITHOCTH YCTPAHEHHS BCEX BUOB JKECTKOCTH B JIOMAITHUX YCIOBHSIX.

Tema 9.1.3.
XUMHYeCKIH
KOHTPOJIb KaYeCTBA
MPOAYKTOB
ITUTAHUS

OcHOBHOE cO/Iep:KaHue

(o]

TeopeaneCKoe oﬁyqeﬂue

KauecTBeHHBIN XMMHUECKUN COCTaB MPOIYKTOB NMUTaHUs. BemecTsa, dpanbcuuuupyromue
IIPOJYKTHI IIUTAHMSI, U BEIIECTBA, 3arpA3HAIONINE IPOYKThI NUTaHus. OnpenencHue
3arpsA3HAIOIIMX XUMUYECKUX BEIIECTB B IPOAYKTaX MUTaHUS, ONPEECIICHNE BEIIECTB, HE
3asiBJICHHBIX B COCTaBE ITPOJYKTOB ITUTAHHUS.

IIpakTHYecKkue 3aHATHA

Oprannueckue 1 HEOPraHMYECKUE BEUIECTBA, BXOAAIINE B COCTAB MPOIYKTOB IMUTAHUS.
Omnpenenenue cocraBa 0Jt0/1 Ha COAEPKAHUE MAKPO M MUKPOAJIEMEHTOB. M3yueHue
MpeIJIOKEHHBIX MpernoiaBaTeneM 001 Ha TPeIMEeT XUMUYECKOTO COCTaBa, ONpeIeIeHNe
JI0JIeH OT CYTOYHOW HOPMBI MaKpO M MUKPOJJIEMEHTOB B YKa3aHHOM OJIIOJIE.

Pemienue nmpakTHKO-OpMEHTUPOBAHHBIX 3aa4 110 KYJIMHAPHOW TEMATUKE Pa3JIMYHbBIX THUIIOB.

JlabGopaTropHble 3aHATUA

HccnenoBanne XMMHYECKOTO COCTaBa MPOAYKTOB MATAHHUS.

JIaGopartopHas paboTa Ha BBIOOD:

1. JTaboparopHnast pabota «O0HapyKEHUE HUTPATOB B IPOTYKTAX MTUTAHUSD).
HccnenoBanue MaTepraioB MOJIYKOJIHMUYECTBEHHBIM METOOM OIPEesIEHUs] HUTPATOB C
WCTIOJIh30BaHNEM U EHUIaMIHA (KOPHETIJIOIBI OBOIIIEH, JTUCThS M KOYEPhDKKA KaIyCTHI,

OK 01, OK 02, OK 04, OK 07
I1P61- ITP610

JIP 4,7,8

K 2.7, TIK 2.8




10161 PPYKTOB). AHAU3 YPOBHSA 3arpsS3HEHUSI HUTPATaMH 110 MHTEHCUBHOCTU OKpAIIWBAaHUS
HPOJYKTOB PEAKIHH.

2. JTaboparopHas pabota «lccienoBanue NpoIyKTOB MUTAHUS HA HAIMYKE YTIIEBOJIOBY.
HccrenoBanre MOJIOYHBIX POJYKTOB Ha HAJTMYKME Kpaxmaia. McciaeqoBanne npoJyKToB Ha
HaJIN4ue riiroOKO3HhI.

Tema 9.1.4.
XUMHYECKUI
aHaiu3 1mpoo
TTOYBEI

OCcHOBHOE cO/Iep:KaHue

Teopernyeckoe o0yueHue

Knaccu¢ukanus mous 1o BUy ¥ Ha3HAYCHUIO, UCXOJIS M3 XUMHUECKOTO COCTaBa.
Wnentudukanys npoOs! MOYBHI IO €€ XUMHUYECKOMY COCTaBYy, OIMCaHNE BO3MOKHOCTEH ee
PUMEHECHHUS.

TpeboBaHust kK KauecTBY MOYBBI PA3IMUHOr0 HazHaueHs. Onucanue ocoOeHHOCTEN
MCITIOJIb30BAHUS TI0YB B 3aBUCUMOCTH OT THUIIOB, CIIOCOOBI yIyUIIIEHHUS KauecTBa MOYB B
3aBUCHMOCTH OT Ha3HAYEHUS.

OO6nacTy UCTIOIB30BaHMS OPTAHUYECKUX YAOOPEHHH B 3aBUCUMOCTH OT KaYeCTBEHHOTO
coctaBa. Onycanue OpraHMyecKuX yJI00peHui U NX IpUMEHEHNE B 3aBUCUMOCTH OT COCTaBa
MIOYBBI U €€ PA3HOBUIHOCTH.

HpaKanecmle 3aHATHUSA

O6mactu Ha3HayeHUs (MPUMEHEHUS) TTOYBBI, UCXOS U3 KAYECTBEHHOTO M KOJIMYECTBEHHOTO
cocTaBa. AHaJIM3 HOPMATUBHOM IOKYMEHTAIUU.

Ponp HeopraHndyeckux BEIIECTB B KaU€CTBE MUHEPATBHBIX YAOOPEHUH, YIyUIITUTENCH TOYBHI.
CocTaB MUHEpaAIbHBIX YAOOPEHUN U UX IPUMEHEHHE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTU. B3auMOCBsI3b cocTaBa y1oOpeHUii U UX BIUSHUS HAa BETETaTUBHBIE CBOMCTBA U
IJIOJIOHOIIEHUE PACTEHUM.

JlaGopaTopHble 3aHATHUS

HccnenoBanne XMMHUYECKOTO cOCTaBa Mpo0 MOYBHI.

JIaGoparopHas paboTa Ha BBIOOD:

L. JlaGoparopnas padota «OOHapyKeHHE HEOPTAHMUECKUX MPUMECEH B MPoOax».
[IpurorosneHue mpoObI MOYBHI I UCCIIEAOBAHMS KHCIOTHOCTH/IEIOYHOCTH, HEOPTaHUYECKUX
3arpsi3HeHuil. OOHapyXeHHEe XJIOpU/I- U Cylib(aT-noHOB B MpoOe nouBkl. CocTaBiieHne
ypaBHEHMH peakuuii oOHapyxeHus. CpaBHEHME MOJTYUYEHHBIX ITOKa3aTeslel ¢ HOpMAaTUBHBIMU
(cipaBOYHBIMU) 3HAYEHUSIMH.

2. JJaboparopHas padota «Omnpenenenue pH BOAHOMN BBITSHKKH MTOYBBL, €€ KUCJIOTHOCTH U
MIETIOYHOCTH.

HccnenoBanue BOAHBIX BBITSHKEK 00pa3I[0B FOTOBBIX OYBEHHBIX CMecel (I pa3HbIX THUIIOB

pactenuit). Onpenenenue pH mouyBbI ¢ KCTIOIB30BaHNEM UHAMKATOPOB. OIIEHKA THUIIOB TIOYB B

OK 01, OK 02, OK 04, OK 07
ITPG1- I1IP610

JIP 4,7,8

MK 2.7, IIK 2.8




MPEJCTaBICHHBIX 00pa3uax (CHIbHOKHCIAs, KACIast, cTaboKuCIas, HeUTpaibHas, IEJI0YHAas ).

Tema 9.1.5. OCHOBHOE coJiep:KaHue 10 OK 01, OK 02, OK 04, OK 07
Hccnenosanue Teopernyeckoe o0yueHue 2 ITPG1- ITP610
00BEKTOB Y4eOHO-HCCIeI0BATEIbCKII MPOEKT B 00JIACTH Hccen0BaHus 00beKTOB ouochepsl. O630p P 4,7.8
ouocdepsr TeM y4eOHO-HCCIIeIOBATEIbCKUX POCKTOB. AJITOPUTM BBITIOJTHEHHUs IpoekTa. OnpenencHue 5 K27, 11K 2.8

poOJIeMBI HCCieIoBaHus. MeTobl IOUCKa, aHAIM3a U 00padoTK HH(OPMAIIUU O IPOCKTE B

pa3IMYHBIX UCTOYHHUKAX.

IIpakTunyeckue 3aHATHSA 4

O0ocHOBaHKE aKTYaJIbHOCTH BBIOpPAHHOHM TeMbl. BbIsiBIIeHHE TIpo0IeMbl ucciieioBanus. Beioop 2

00BEKTOB U METOJIOB MccienoBanus. [locranoBka 1eneit u 3amad uccinenopanus. OnpeneneHue

poayKTa uccienoBanus. OnpeesieHue STanoB U COCTABJICHUE TUIaHA UCCIICAOBAHUS.

3amura mpoekta: [IpencraBieHUe pe3ybTaTOB BBIMOTHCHHS YYeOHO-HCCIICIOBATEIBCKIX 2

MPOEKTOB (BBICTYIUICHUE C IPE3CHTAIMECH ).

JlaGopaTopHble 3aHSITHSI 4

HccnenoBanue mpeaios)keHHOTO 00bEeKTa Ha KUCIOTHOCTD, IIEI0YHOCTh, XUMUYCCKUH COCTaB

(3arpsi3HUTENHN, MAaKpO- U MUKpO3JIeMeHThl). OOpaboTka pe3ynabTaToB MccieoBanusd. OieHka 4

KayecTBa MCCIEeyeMOTo 00bEKTa, HCXOS U3 PE3YyIhTaTOB XMMHUYECKOTO aHAIIN3a.
IIpomexyTouHas aTTecTANMS MO TUCHUILINHE (IK3AMEH) 6
Bcero 144




Temul pehepamos (00Kk1a008), UHOUBGUOYAILHBIX HPOCKHLOB

- bruotexHoJI0orNs 1 reHHas HHxXeHepHs - TexHoinornu X XI Beka.

- HanoTexHonorus Kak NpuoOpUTETHOE HANIPABIICHUE PA3BUTHS HAYKU U MPOU3BOJICTBA
B Poccuiickoit @enepannu.

- CoBpeMEHHbIE METOIbl 00€33apasKUBaAHUSI BOJIBI.

- AJu1oTponusi METaJlIOB.

- Xusnsb u nesrensHocth . . MeHaeneena.

- M30TomsI Bogopoa.

- Mcnionb30BaHue paioOaKTUBHBIX U30TOINOB B TEXHUYECKUX LIEIIAX.

- PEHTT€HOBCKOE M3JIy4YE€HHE U €T0 UCIIOJIb30BAHUE B TEXHUKE U MEAUIIUHE.

- [Ina3ma - 4eTBEpTOE COCTOSTHHE BEIIECTRA.

- AMop(dHBbIe BellecTBa B IPUPOJE, TEXHUKE, OBITY.

- OXpaHa OKpyXkaroIleu cpebl OT XUMUYECKOTO 3arpsI3HECHHUS.

- KonnuecTBeHHbIE XapaKTEPUCTUKU 3arPSI3HEHUS OKPYKAIOIIEH CPEBI.

- [Ipumenenue TBepAOro U razoo0pazHoro okcuaa yriaepoaa (IV).

- 3ammTa 030HOBOTO 3KpaHa OT XUMHYECKOTO 3arpsI3HEHUS.

- KocMeTnueckue renm.

- Munepanbl ¥ TOpHBIE TTOPOJIbI KaK OCHOBA JIUTOCHEPHI.

- PactBOpHBI BOKpyT Hac. TUIBI paCTBOPOB.

- Bona kak peareHT U cpejia i1 XUMHUYECKOTo Mpoliecca.

- JKuznb u nesrenpvHocTh C. AppeHuyca.

- Bkiag OTEYECTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPHUU  DJICKTPOJIMTHUYECKOMN
JIVCCOLIMALIAH.

- YcTpaHeHHue KECTKOCTHU BOAbI HA TPOMBIIIICHHBIX TPEANPUSITHSX.

- CepHast KUCJIOTA - «XJ1€0 XUMUYECKON POMBIIIIEHHOCTHY.

- cnonib30BaHre MUHEPATBHBIX KUCIOT Ha MPEANPUATUAX PA3TUYHOTO MPODUIISL.
- OKCUIBI ¥ CONU KaK CTPOUTEIbHBIC MaTEPUAIIBI.

- Ucropus rurca.

- [ToBapeHHas COJIb KaK XUMHYECKOE ChIPHE.

- MHoronaukuii kKapOoHaT KaJblUs: B IPUPOJIC, B MPOMBIIIIICHHOCTH, B OBITY.

- Peakiiuu ropenus Ha TPOU3BOJICTBE U B OBITY.

- BuptyasnbHoe MoieMpOBaHNEe XUMUYECKUX MTPOIIECCOB.

- Kuznp u nesrenpHocTh I'. [laBw.

- Hcropus OTE€4eCTBEHHOM UBETHOM METAUIypruu. Posib MeTannoB U CIUIABOB B
HAaY4YHO TEXHHUYECKOM IPOrpecce.

- Koppo3swus meTamioB u criocoObl 3aIUThl OT KOPPO3HUH.

- HepTHBIC MM 0J1arOpOIHBIC Ta3bl.

- Poxaronue coyim - rajioreHsl.

- cTopus mIBEACKON CIIUYKMU.

- cTopusi BOBHUKHOBEHHUS U PA3BUTHSI OPTaHUUECKON XUMUMU.

- ’Kuznb u nesrenvHocTh A. M. ByTieposa.

- Ponb OT€YECTBEHHBIX YYEHBIX B CTAHOBJIECHUM W PA3BUTHU MHUPOBOW OPraHUYECKOU
XUMHUH.

- CoBpEMEHHbIE MPEJICTABICHUSI O TEOPUU XUMHUUECKOTO CTPOCHHUSI.



- DKOJIOTMYECKNE aCIIEKTHI UCIIOJIBb30BaHUS YIVIEBOJIOPOJIHOTO CBIPBS.

- DKOHOMHYECKHE aCIEKThl MEXKIyHapOJHOIO COTPYAHHYECTBA IO HCIIOIb30BAaHUIO
YTIEBOAOPOIHOTO CHIPHSL.

- XuMHusl yrieBOJOPOIHOTO ChIPbs U MOsl OyAyLiasi mpogeccusl.

- YIeBo1opOgHOE TOIUIMBO, €T0 BUIBI M HA3HAYEHUE.

- CUHTETHYECKHUE KayuyyKH: UCTOPHSI, MHOTOOOpa3ue U MepCreKTUBBI.

- Pe3nHoTexHMUECKOE TPOU3BOJACTBO U €TI0 POJb B HAYYHO-TEXHUYECKOM IPOTpeECCeE.

- Hedtp m ee TpaHCHOpTHpOBKa Kak OCHOBA B3aWMOBBITOJIHOTO MEXKTYyHAapOIHOTO
COTPYAHHUYECTBA.

- ApXUTEKTypa yepe3 npu3My Xumun: AHTOHHO ["ayau.

- MccnenoBanue kayecTBa oKoIaaa

- [lommMepsl B )KU3HU YEIOBEKA

- AHanIM3 MOJIOKA U MOJIOYHBIX ITPOJTYKTOB

- AHanM3 JIEKApCTBEHHBIX MPENApaToOB

- AHTUOMOTHUKY C TOUYKHU 3pEHUS] XUMUU

- Kanmudopuuii — aneMeHT Oy ty1iero

- UccnenoBanue cyxoro kopma Juist cobak

- HMccnenoBanue cyxoro kopma it KOLIEK

3. YCJOBUS PEAJIM3AIIMA PABOYEW ITPOI'PAMMBI YUYEBHOU
JUCHUIIJIINHBI

3. 1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

Hist peanmzanuu  pabodeid mporpammbl yueOHoW mucruumabl OJ1.12  «Xumwusi»
MPUMEHSIOTCS CIIEAYIONINEe 00pa30BaTeIbHbIE TEXHOJIOTUH:

- npo0OJeMHOe 00yUYEHHUE;

- tudPepeHInpoBaHHOE 00YUEHHUE;

- 00yueHue B COTpyAHNUYECTBE (KOMaHIHAs, TPYIIIIOBas paboTa);

- UHQOPMAITMOHHO-KOMMYHHKAITMOHHBIE TEXHOJIOTHH;

- 37I0pOBbeCcOEperarIe TEXHOJIOTHH.

3.2. TpeOoBaHNSA K MUHMMAJIBLHOMY MaTEePUAJIbHO-TEXHHYECKOMY 00ecre4eHH IO
Peanuzanus yueOHOM TUCHUTUIIMHBI TPEOyeT HAMHUKS y4eOHOTo KaOUHETa XUMUMU.
Oo6opynoBanue yueOHOro kabuHeTa:

- TOCAI0YHbIE MECTa MO0 KOJMYECTBY CTY/ICHTOB,;

- pabodee MecTo MpemnoaBaTes;

- TUJAKTUYECKU KOMIUICKT YIEeOHO-HATJISITHBIX TTOCOOHH 110 AUCITUILIHHE,

- MyJTbTUMEAUIHBIC CPEACTBA OOYUCHHS TI0 JUCITUTUINHE,

- 000pyAOBaHKeE I TPOBECHUS BCEX BUIOB JIAOOPATOPHBIX paboT

TexHudeckue cpeacTBa 0OyICHHS:

- KOMITBIOTEP C JIIIEH3UOHHBIM ITPOTPAaMMHBIM 00CCIICUCHUEM;

- MyJIbTUMEANATIPOEKTOD;

- DKpaH.

3.3. HupopmanuonHoe obecrnedeHue 00y4eHust

Ilepeyenb  pexkoMeHAyeMbIX  y4eOHbIX  u3AaHuil, HMHTepHeT-pecypcos,
JAOMOJTHUTETbHOM JIUTEPATYPbI

OCHOBHbBIE HCTOYHUKHU:




1. Tabpuensu O.C., OctpoymoB W.I'.,CmankoB C.A., yue6.mocobue, 10-11 ki,
n3aatenseTBoO «lIpocsemenuey», 2019 r.

JIOTIOTHUTENbHBIE UCTOUYHUKHU:

1. Tabpuensan O.C., OctpoymoB N.I'. O6mias xumMus B TecTax, 3ajavax, ynpaxHEHUsIX.
10 k. M.: [Ipoda, 2014r.

2. Xumus. 10 ki.: KontposbHbie U ipoBepouHbie padoThl K yueouuky O.C. 'abpuensna
«Xumus. 10 xi.» / O.C. T'abpuensa u ap. — M.: Ipoda, 2017.

3. Xumust. 11 xn.: KortponpHbie 1 ipoBepouHbie paboTh! K yueonuky O.C. ['abpuensaa
«Xumus. 11 x.y» / O.C. T'abpuensa u ap. — M.: [Ipoda, 2018r.

HNuTepHer-pecypebl

www. chem. msu. su (DnexkTpoHHasi OMOINOTEKA IO XUMHH ).

www. enauki. ru (MHTEpHET-N3MaHNe JUII vunTenei « EcTecTBEHHBIE HAVKIY ).

www. lseptember. ru (MmeToanueckas razera «llepBoe ceHTIOps).

www. hvsh. ru (kypHan «XuMHs B IIIKOJIEY).

www. hij. ru (OkypHas «XUMHUS U KUZHDY).

Www. chemistry-chemists. com (3JIeKTPOHHBIN JKYPHAT « XMMUKHA U XUMUS)

1. www. metodiki. ru (MeTonukmn).

4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHMS YUYEBHOMI

AN CIUITIJINHBI

KonTposib U omeHka pe3ysibTaToB OOY4YEHUS OCYLIECTBISIETCS MPENOJaBaTeyieM B
MpoIiecce MPOBEACHUS MPAKTUYECKUX 3aHITHH U 1a00paTOPHBIX paboT, TECTUPOBAHMUS,
a TaKXKe BBIMOJHEHUS OOYYalONIMMUCA WHAUBUIYATbHBIX 3aJaHul, MPOEKTOB,
uccinenoBanuii. Pe3ynbTaThl 00yueHHs] OMpPEAEsIOT, 4YTO OOydYaromuecs JOJKHBI
3HaTh, TOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUNA U3YUCHUS JUCHUTUINH

Pe3yabTaThbl 0OCBOEHHs Y4eOHOI Pa3znen/Tema Tun oueHoYHbIX
AUCHMILINHBI MeponpusTHA
YMeHnus: P-1, Tems! 1.1- | YcrHbII ompoc
- YMETb BBISBJISITh XapaKTEPHbIE IPU3HAKH U 1.2 TectupoBanue,
B3aUMOCBS3b U3YUCHHBIX TOHATUH, IPUMEHSTh P 2, Temsr IIpakTryeckue paboTsl
COOTBETCTBYIOIIME TIOHATHS [IPU OITUCAHUH 2.1.,2.2 KonTtponbHbie paboTs!
CTPOEHHUS U CBOWCTB HEOPTAHUYECKUX U P 3, Temsl AMKTaHTEL
OpraHUYECKUX BEUIECTB U UX MPEBPALICHUN; 3.1.,3.2,3.3 Wrpmeunyanbhee  yuebmere
BBISBJISITh B3AMMOCBSA3b XUMUYECKUX 3HAHUMU C P 4, Temsl TPOCKTE! N
@pOHTAIBHBIN OITPOC
MOHATHSIMH U IIPEJICTABICHUSMH IPYTHX 41.-4.3 SK3aMEH
€CTECTBEHHOHAYYHBIX IIPEAMETOB; PS5, Temn 5.1
- UCTOJIb30BaTh HAMMEHOBAHUSI XUMUYECKUX P 6, Temsr 6.1-
COEIMHEHUI MEX1yHapOHOTO COI03a 6.2
TEOPETUYECKON U IPUKIIAHON XUMUH U
TPUBUAJIbHBIE HA3BAHUS BAXKHEHIIINX BEIIECTB
(3THTIEH, alleTUIICH, TIUIeprH, (GEeHO,
(dbopManbaeru, yKCycHas KHCIOTa, TTUIIH,
yrapHbIil ra3, yrieKucblil ra3, aMMHaKx,
raiieHasi U3BecTh, HeralieHasi U3BeCTb,
MUTHEBAs COJIA U IPYTHX), COCTABIISTh
(hopMyIIbl HEOPTaHUYECKUX U OPTaHUYECKUX




BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUH,
OOBSICHSITH X CMBICT; TIOJTBEPKIATh
XapaKTepHble XMMUUECKHUE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMHU U
3alMCSIMU YPABHEHUN XUMUYECKUX PEAKLINNA;

- YCTaHaBJIMBAaTh MPUHAIICKHOCTh U3YUEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB K
OIpe/IeJIEHHBIM KJlaccaM U Ipyniam
COEIMHEHMI, XapaKTepu30BaTh UX COCTaB U
BaYKHEHIIIME CBOICTBA; OMPEesTh BUIbI
XUMHUYECKUX CBsI3el (KOBaJIeHTHAs, HOHHAS,
MeTaJJIn4ecKasi, BOJOPO/IHAs ), TUIIbI
KPUCTAITTNYECKUX PEIIETOK BEIEeCTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

- BIIaZIETh OCHOBHBIMU METOJ]aMH HAYYHOT'O
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN
(HabnrofeHue, n3MepeHue, SKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- IPOBOJUTH PACUYETHI 10 XUMUYECKUM
dbopMyIiaM U ypaBHEHUSIM XUMHUYECKUX
peakuuii ¢ UCTO0Ib30BaHUEM (PU3UUECKHUX
BEJIMYMH, XapaKTEPU3YIOIUX BEIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA
BELIECTBA; UCIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS ISl IPUHATUSI pEIICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH M MX IPUMEHEHHEM;
- IUIAHUPOBATH U BHITIOJIHATh XUMHUYECKHI
IKCTIIEPUMEHT (TIPEBPAIICHUS OPTaHUIECKUX
BEILIECTB [IPU HArPEBaHUU, MOJyY€HHUE ITUJICHA
Y U3y4YEHUE €ro CBOMCTB, KAUECTBEHHBIE
pEeaKIK Ha allbJIETUIbl, KpaxMall, YKCYCHYIO
KHCIIOTY; IeHaTypaius OeIKoB MpH
HarpeBaHuH, [IBETHBIE PeaKIINH OEIIKOB;
MIPOBOANTH PEAKIIUU HOHHOTO OOMEHa,
OMPENENATh CPely BOJAHBIX PACTBOPOB,
KaueCTBEHHBIC PEAKINH Ha CyIbdar-,
KapOOHAT- U XJIOPU/I-AaHHOHBI, HA KATHOH
aMMOHUSL; pelIaTh SKCIIEPUMEHTAIbHBIC 3aa4n
o Temam «Metamie» u «HemeTamnsi») B
COOTBETCTBHUH C MPABWIAMH TEXHUKH
0€30macHOCTH MpU OOpAIIEHUH C BEIIECTBAMU
1 1a00paTOpPHBIM 000PYIOBAaHUEM;
MIPE/ICTaBIATh PE3yIbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (hopMe 3arncy ypaBHEHU N
COOTBETCTBYIOIIUX peakuuil u GopMyIupoBaTh
BBIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB;

- aHaJIM3UPOBATh XUMHUYECKYIO0 HHPOPMAIHUIO,




MOJTy4aeMyIo M3 pa3HbIX HCTOYHUKOB (CPEACTB
MaccoBoi nHpopmanuu, cetb IHTepHET U
Apyrue);

- cOOMI0IaTh MpaBUiIa SKOJIOTHICCKH
11€J1ec000pa3HOro NOBECHUS B OBITY
TPYAOBOH J€ATEIBHOCTHU B LIEJIAX COXPaHEHUS
CBOETO 3/I0POBbS U OKPYKAOLIEN TPUPOTHON
CpE€/lbl; YUUTHIBATh ONIACHOCTH BO3JIEHCTBUS HA
KUBBIE OpPraHU3Mbl OIIPEICICHHBIX BELIECTB,
MTOHUMAasl CMBICII TOKAa3aTeJsl PeAeIbHOM
JOMYCTUMOMN KOHIICHTPAIUU

3HaHHA

0 XUMHUYECKON COCTaBJISIONICH
€CTECTBEHHOHAaY4YHOU KapTUHBI MUPa, POJIA
XHMMWH B TTIO3HAHUU SIBJICHUU MPUPOJIbI, B
(hOopMUPOBAHUU MBIIIICHUS U KYJIBTYpPbI
JUYHOCTH, €€ (YHKIIMOHATIHHOU IPaMOTHOCTH,
HEOOXOTUMOM ISl PEIICHUS TPAKTUICCKHIX
3aJ1a4 1 DKOJOTHYSCKHI 00OCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM
cpene;

- BIIQJICHUE CUCTEMON XMMHWYCCKUX 3HAHUI,
KOTOpasi BKJIFOYAET: OCHOBOTIOJIATAOIINE
MOHSATHS (XUMAYECKUI PJIEMEHT, aTOM,
3JIEKTPOHHAs 000JI0UKa aToma, s-, p-, d-
AJIEKTPOHHBIE OpOUTATIM AaTOMOB, UOH,
MOJIEKYJIa, BaJIECHTHOCT,
AIEKTPOOTPHUIIATEIHLHOCTb, CTETIEHb OKUCIICHUS,
XUMHUYECKas CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJIIPHBINA 00BEM, YITIEpPOJHBIN CKETIET,
(GyHKIIMOHATTBHAS TPYIITA, PAAUKa, U30MEPHs,
M30MEpbI, TOMOJIOTHYECKHUH Psijl, TOMOJIOTH,
YII€BOAOPOAbI, KUCIOPO- U a30TCOJAEPKAILNE
COCAUHEHHMS, OMOJIOTHYCCKH aKTHBHEIC
BelecTBa (yriaeBOIbl, XKUPHI, OEIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS],
KPUCTAJUTMYECKAs PEIIeTKa, TUIIbl XUMUYECKUX
peakmuii (OKHCIUTETFHO-BOCCTAHOBHUTEIBHBIE,
9K30-H SHJIOTEPMHUECKHUE, PEAKITTH HOHHOTO
oOMeHa), pacTBOP, MIEKTPOIIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOJIUTHIECKAS
JHACCOIAAIS, OKUCIIMTEIb, BOCCTAHOBUTED,
CKOPOCTh XUMHUUYECKOU PEAKIINH, XUMUIECKOE
pPaBHOBECHE), TCOPUU U 3aKOHBI (TEOPHSI
XMMHYECKOTO CTPOCHHS] OPTaHUYECKUX
BemiecTB A.M. bytneposa, Teopust
AJIEKTPOIUTAYECKON AUCCOIMALINH,
nepuoauueckuii 3akon /.. Menneneena,

P-1, Temsr 1.1-
1.3

P 2, Temsbl
2.1.2.2

P 3, Temsbl
3.1.,3.2,33

P 4, Temsr
41.-43

P 5, Temsr 5.1
P 6, Temsr! 6.1-
6.2

VYerHbli onpoc
TectupoBanue,
[TpakTuyeckue paboThI
KonTponbHbie paboThI
JMKTaHTBI

WuauBuayanbHble  yuyeOHbIE
IIPOEKTHI

OpOHTAIBHBINA OMPOC
OK3aMeH




3aKOH COXPaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU,
(haKTOJIOTHUECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIYyYEHUH U 0€30I1aCHOM
WCIIO0JIb30BaHUH BAXKHEUILINX HEOPTaHUYECKUX
Y OPraHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEATETLHOCTH YETIOBEKA;

OK 01. BeiOupath criocoOsbl pelieHus 3aau P-1, Temsr 1.1- | DkcneptHoe HaOJIr0IeHUE
poeCCUOHATBHON IEATETLHOCTH 1.2 BBIIIOJIHEHUS  1a0OPaTOPHBIX
MPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM P 2, Temsl pabor, KOHTPOJLHBIX pabor,
21.2.2 BBIMIOJTHEHUE TECTUPOBAHUS U
P 3, Tembr MPAKTUIECKHUX padoT
3.1.,3.2,33
P 4, Temsr
41.-43
P 5, Temsr 5.1
P 6, Temsr! 6.1-
6.2
OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEICTBA P-1, Temsr 1.1- | DkcneptHoe HalIoIeHue
MOMCKA, aHAJIM3a U UHTCPIPETAIUH 1.2 BBITOJHEHUS  J1a00PAaTOPHBIX
nHpopmanuy U HHPopMaIMoHHbIe TexHojaoruu | P 3, Temsr paboT, KOHTPOJIbHBIX PaboT,
JUTSL BBITTOJTHEHUS 3a/1a4 IPO(PECCHOHATBbHON 3.1.,32,33 BBIITOTHEHUE TCCTUPOBAHUA 1
JICATEIILHOCTH P 4, Temsr NPAKTHYECKUX PadOT
41.-43
P 5, Temsr 5.1
P 6, Temsr! 6.1-
6.2
OK 04. 3ddexTBHO B3aMMOIEHCTBOBATD U P 3, Temsl DKCIepTHOE Ha0II0ICHUE
paboTaTh B KOJIJIEKTUBE M KOMaHIe 3.1.,3.2,33 BBIIIOJIHEHUS.  17a0OPaTOPHBIX
P 4, Tembr paboT, KOHTPOJBHBIX padoT,
4.1.-43 BBHITIOJTHEHNE TECTUPOBAHUS U
P 5, Temsr 5.1 MPAKTUYECKUX paboT
P 6, Temsr 6.1-
6.2
OK 07. ConeiicTBOBaTh COXpaHEHUIO PS5, Temsr 5.1 DKcnepTHOe HaOJIIOCHUE
OKPYKaIOIIEH Cpebl, PECypCOCOepeKEHNIO, P 6, Temsl 6.1- | BBINOJHEHHS JaOOPAaTOPHBIX
MPUMEHSTH 3HaHUS 00 M3MEHEHHUH KIINMara, 6.2 paboT, KOHTPONBHBIX pabor,
MIPUHIIMITBI OEPEKITMBOTO MPOU3BO/ICTBA, BBIIIOJTHCHHC TCCTUPOBAHHA 1
5} PEKTUBHO IeHCTBOBATH B UPE3BBIYAHBIX NMPAKTHYECKNX paboT
CUTYaITUIX
IIK 2.7 ITpoBOAUTH NTOYBEHHYIO U P7 DKCIepTHOE HalJoIeHue

PacTUTENbHYIO IUArHOCTUKY MUTAHUS
pacTeHui

[1K 2.8 IIpou3BoAUTH aHATIN3 TOTOBHOCTH
CeNTbCKOXO035HICTBEHHBIX KYJIBTYp K YOOpKE U
ONPEIENATh YPOKANHOCTD
CEJIbCKOXO35MCTBEHHBIX KYJIBTYp IEPEL
II0CEBOM

BBITOJIHEHUST  J1TAOOPaTOPHBIX
paboT, KOHTPOJBHBIX padoT,
BBINOJIHEHUE TECTUPOBAHUS U
MPAKTUYECKUX paboT







