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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»;

- OenepalibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CPEIHETO
npodeccuoHaibHOrO0 00pa3oBanus mo crenranabHocTH 36.02.01 Betepunapus (Ilpukas
Mumnrnpocsemiennst Poccunt ot Ne 657 ot 23 Hos10pst 2020 r.);

- IIpuka3z MununcrepctBa npocseuienus Poccuiickoit @enepanuu Ne 796 ot 01.09.22 r.
«O BHeceHHMHM HU3MEHEHUH B (eaepaiabHble 00pa3oBaTelbHBbIE CTAHIAPTHI CPEIHEro
npodeccuoHanTbHOTO 00pa30BaAHMS;

- @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 r. Ne 413»;

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

-+ [Ipukaza MunucrepctBa npocsBemieHuss Poccunm ot 23.11.2022 Ne 1014 «OO06
YTBEPXKICHUH  (efepaibHONM  00pa30BaTeNIbHOM MPOrpaMMbl  CPEOHEro  OOIIEro
00pa3oBaHUsY;

- IpuMepHOW pabodeil mporpamMMmbl 00111€00Pa30BATENBHON AUCHUIUIMHBL « XUMUS»
(0a30BBI  yYPOBEHB) s MPO(ECCHOHATBHBIX 00pa30BaTENLHBIX OpPraHU3aIMi
(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).
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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
CI1036.02.01 Berepunapusi Ha 6a3e OCHOBHOT'O 00IIIET0 0Opa30BaHUs.

1.2 Mecro y4eOHOW IUCUMILIMHBI B CTPYKType OCHOBHOM 00pa3oBaTebLHOM
MPOrpaMMbl:

Yyebnas mucnummHa OJ1.12  «Xumwms»  gBiseTcss  y4eOHOW — AUCIUTUTMHON
oOs3aTeNbHONM  TIpeAMETHOM  oOmacth  «EcTecTBeHHO-HAy4YHBIE  MPEIMETHI»
denepanbHOrO TOCYAapCTBEHHOTO O0pa30BaTEeNbHOTO CTaHAapTa CpPeaHEro OoOIIero
oOpa3zoBaHus.

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

[enbio paboueil mporpaMmbl SIBISETCS — OCBOCHHE OOYYAIOIIUMUCS COJEPKaHUS
yaeoHor mucruriuabl O/1.12 «Xumus» B cooTBeTcTBUU ¢ TpeboBanmsmMu OI'OC
cpenHero obmero odpa3zoBaHus, (GopMUpOBaHHE Y O0YyYarOUIUXCS MPEACTABICHUS O
XUMHYECKON COCTAaBISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpa KaK OCHOBBI
MPUHATHS PELICHUN B )KU3HEHHBIX U MPOU3BOACTBEHHBIX CUTYallUsX, OTBETCTBEHHOTO
MOBEJICHUS B IPUPOTHOU CpE/IE.
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 HEOPTraHUYECKUX U OPraHUYECKUX BEIIECTB,
ypaBHEHUSI XMMHUYECKUX peakluid, OOBSCHATH HUX CMBICI, WHTEPIPETHPOBATH
pEe3yAbTaThl XUMUYECKUX SKCIIEPUMEHTOB,

- c(opMUPOBATH HABBIKH MPOBEJCHUS MPOCTEUIINX XUMHUYECKUX IKCIIEPUMEHTAITBHBIX
UCCJIEIOBAHUM C COOJIIOJICHHEM TpaBUil 0€301acHOTO OOpallieHus C BEIIeCTBaMHU U
71a060paTOPHBIM 000PYIOBAHUEM;

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

- chopMHUpOBaTh yMEHHUS TMPOTHO3UPOBATH IOCIEJACTBUS CBOCU [EATCIIBHOCTH M
XUMHUUYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

- 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 pe3yabTaThbl OCBOCHHS JUCIUIIMHBI
OpPMHPYEMBbIX
opmupy N Oo61mme JAucuunianHapHbie
KOMIIeTeH U




OK 01. Beibupats
CIocoOBI peleHus 3a1a4
npodeCcCuOHATBLHON
JESITEIIBHOCTH
NPUMEHHUTEIBHO K
Ppa3InYHbIM KOHTCKCTaM

B 4acTH
BOCIIUTAHUS:
- JIP27 roTtoBHOCTH K Tpymy,
OCO3HaHHE LIEHHOCTHU
MacTepcTBa, TPY10Jio0ue;

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

- JIP29 unTepec K pa3iauuHbIM

TPYAOBOIO

chepam  mpodeccuoHATBHOM
JIeATeTLHOCTH,

OBJajgenune
YHHBEPCAJbHbIMH
yuyeOHBbIMHU
M03HABATEJIbHBIMHU
AeCTBUAMMU:

a) 0Oa3oBble JIOTMYecKHe
AeMCTBUA:

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

- MP6 YCTaHaBIIMBATh

CYIIECTBEHHBIA TMPU3HAK WU
OCHOBaHUsS JUIsl CpaBHEHUS,
KJaccu(pUKaluu U 0000IIeHNUS;

- MP7 onpenpendats uenu
JeSITEeILHOCTH, 3aJ1aBaTh
nmapaMeTpbl M KPUTEPUH HX
JOCTHXKCHHUS;

- MP8 BBISIBIISITD
3aKOHOMEPHOCTH u
MPOTUBOPEUUS 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

- T1P62 BJIAJIETH CUCTEMOH
XMMHYECKUX  3HAHHH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATrAF0IINE
MOHATUSA  (XUMHYECKUH  3JIEMEHT,

aToM, DJIEKTPOHHAsi 000JI0UKa aToma,
S-, p-, d-syekTpoHHBIE OpOUTATH
aTOMOB, WOH, MoOJIeKYJIa,
BaJICHTHOCTD,

AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb
OKHUCIICHHs, =~ XMMH4YeCKas  CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISPHBII
00BeMm, YTIICPOTHBII CKeJIeT,
GbyHKIIMOHAIbHAS TPYIINA, pajguKal,
u30Mepus, H30MEpBHI,
TOMOJIOTUYECKUN  Psii, TOMOJIOTH,
YIII€BOAOPO/IEI, KHCIIOPOJ- U
a30TcojepxKalire COETMHEHUS,
OMOJIOTMYECKH AKTHBHBIC BEIECTBA
(yrieBojpl, JKUPBI, Oenkn),
MOHOMEp, TMOJUMEp, CTPYKTYypHOE
3BEHO, BBICOKOMOJICKYIISIPHBIE
COETMHEHUS, KpUCTAJUTHYECKas
pemieTka, THUIIBI XUMHUYECKHIX
peaxuui (OKHCTUTENBHO-
BOCCTAaHOBHUTEIHHBIE, IK30-H
HHJIOTEPMHUUYECKHE, peakuuu
HOHHOTO oOMeHa), pacTBop,
AIIEKTPOJIUTHI, HERJIEKTPOJIUTHI,
DIIEKTPOIUTUYECKAsT  JTUCCOIMALINS,
OKHCITUTEIb, BOCCTAHOBUTEIIb,
CKOpPOCTb ~ XMMHYECKOW  pEaKLUH,
XMMUYECKOE PaBHOBECHE), TEOPUU U
3aKOHBI  (TEOpUsT ~ XHMHYECKOTO
CTPOCHHUSI OPraHWYECKHUX BEILECTB
AM. Bbytneposa, Teopus
AJIEKTPOJIMTUYECKON  JTUCCOIMalny,
MIEPUOTUYECKUI 3aKOH JA.N.
MeneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH  SI3BIK  XHMMHMH,
(aKTOJIOTHUECKUE  CBENEHUS O
CBOWCTBaX, COCTaBe, MOJYYEHUU U
6e30macHoM HCIOJIb30BAHUN
BOKHEUIIMX  HEOPraHMYeCKHX U
OpPraHWYeCKHUX BEIIECTB B OBITY H

IIPAKTUYECKON JESITEIBHOCTH
YeJI0BEKa;

- I1P63 YMEThb BBISIBIIATD
XapakTepHbIE IPU3HAKU u
B3alMOCBSA3b M3yYEHHBIX IIOHATHUH,
IPUMEHSTh COOTBETCTBYIOIIUE

MOHATHA IPU OMUCAHUU CTPOCHHUA U




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 BeIIBUTATH HOBBIE
UJeu, IpeasaraTh
OPUTHMHAILHBIE TIOJIXOJIbI U
pereHus

- CIIOCOOHOCTH UX
WCIIOJIb30BaHUS B
ITO3HABATEJILHON U
COIMAIbHOW MPAKTHKE

CBOWCTB HEOPraHUYECKUX u
OpraHMYECKUX  BELIECTB M  HUX
IIPEBPALICHU; BBISBIISTD
B3alMOCBSA3b XUMUYECKUX 3HAHUU C
NOHATHAMM UM IPEACTABICHUAMHU
IpPYrux €CTECTBEHHOHAYYHbIX
IIPEIMETOB;

- IIP64  ymets
HAaUMEHOBAHMUS
COEMHEHU I MEXIYHAPOIHOTO
coro3a TEOPETUYECKON U
IPUKIAJHON XMMUU U TPUBUAIbHbBIE
Ha3BaHMs  BAXHEHMIINX  BELICCTB
(aTUNIeH,  aleTWJICH,  TJUIEPHH,
denon, dopManbaerua, YKCycHas
KHMCJIOTA, IJIMLWH, YyrapHbli ras,
YIJIEKUCHBIA Ta3, aMMHUaK, ramieHas
U3BECTb, HeralieHas U3BECTb,
IIATHEBAst coja U JApYrux),
COCTaBIIAATh bopmynb
HEOPraHUYECKUX M OpPraHMYECKUX
BEUIECTB, YPAaBHEHUSA XHMHUYECKHUX
peakumii, OOBACHATH WX CMBICT;
IIOATBEPK1aTh XapaKkTepHbIE
XMMHYECKHE  CBOMCTBA  BELIECTB
COOTBETCTBYIOIIUMU
SKCIIEPUMEHTaMU U 3aIUCSAMU
YPaBHEHUN XUMUYECKUX PEAKIUN;

- IIP65 ymerp ycTaHaBIMBaTh
IIPUHAJIEKHOCTD U3Y4YECHHBIX
HEOPraHUYECKUX M OpPraHMYECKUX
BELIECTB K OIPEJEICHHBIM Kilaccam
u rpymnmnam COECIMHEHU,
XapakTepu3oBaTb HMX COCTaB |
BAKHEUILINE CBOMCTBA; ONPEIEIATH
BU/JIBI XUMHYECKHUX CBA3EHN
(xoBaJIeHTHaH, HMOHHAs,
METaJUInYeCcKas, BOAOPOIAHAsS), THITbI
KPUCTATTNYECKUX pemeTox
BEILECTB; KJaccuuuupoBaTh
XUMHUYECKHE PeaKIiy;

- I1P61 chopMHpOBAThH
MPEJCTAaBICHUS: O  XHMHYECKOH
COCTAaBJIAIOLIEN
€CTECTBEHHOHAYYHOH
MHUpa, POJM XHUMHU
SIBJICHU

HCII0JBb30BaTh
XUMHNYCCKHUX

KapTUHBI
B TIO3HAHHUH
TIPUPOIBI, B
dbopMupoBaHUH MBIILICHHUS u
KYJIBTYPBI JUYHOCTH, ee
(byHKIMOHATBHOM I'PaMOTHOCTH,
He00X0INMO TUTS pereHus
MPAKTUIECKIX 3a/1a4 u




HKOJIOTMYECKU 000CHOBaHHOTO
OTHOLIEHMSI K CBOEMY 3J0pPOBBIO U
MPUPOAHON Ccpenie;

- [IP67 ymerb NpOBOAUTH pacueTsl
no XUMuU4yeckuM (opmynam
YpaBHEHUSAM XUMHUYECKUX PEAKIHM ¢

UCTIOJIb30BaHUEM busznIecKux
BEJIMYHH, XapaKTePU3YIOIIHX
BEIIIECTBA c KOJINYECTBEHHON
CTOPOHBI: MAacCBhlI, o0Bema
(HOpMaJbHBIE  YCIIOBHS)  Tas3O0B,
KOJIMYECTBA BEIIIECTBA;
UCTIOJIb30BaTh CHCTEMHBIE

XUMHWYCCKUEC 3HaAHWA UIA TPHUHATHA
peIlIeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX

CUTYaIHSX, CBSI3aHHBIX c
BCIICCTBAMH U UX IPUMEHEHUEM

OK 02. Mcnonb3oBaTh B obJ1acTu neHHoctu | - [IP68 ymerp mIaHupoBath U
COBpPEMEHHBIE CPEJICTBA HAYYHOTO TO3HAHMS: BBINOJIHATh XUMHYECKUN
MOMCKA, aHAIN3a U - JIP36 chopMHUPOBAaHHOCTH | SKCIICPUMEHT (npeBpareHus
UHTEPIpETAUN MHUPOBO33PCHUS, OpPraHUYeCKUX BEIIIECTB npu
UHPOpPMALIUHU U COOTBETCTBYIOIIETO HArpeBaHWH, IOJIyYCHHE ITHIICHA
UH(POPMAIIMOHHBIC COBPEMECHHOMY YPOBHIO | M3y4CHHUE ero CBOJCTB,
TEXHOJIOTUH IS pa3BUTHA HaYKH U | KAUeCTBCHHBIC peaxuu Ha
BBITOJIHEHUS 3a/1a4 00111eCTBEHHOM MPAKTUKY, | aTbAETUIBI, KpaxMmall, YKCYCHYIO
npodeccuoHanbHOM OCHOBAaHHOTO  Ha  JMajore | KUCIOTYy; JeHaTypaius OelKoB IpH
JeSITebHOCTH KyJIBTYp,  CIIOCOOCTBYIOIIETO | HATPEBAHWHU,  IIBETHBIE  PEAKLUHU

OCO3HAHHWIO CBOETO MecCTa B | OCIKOB; IPOBOJIUTH peakuuu

MOJIUKYJIBTYPHOM MHPE;
- JIP37 coBepiieHCTBOBaHWE

SI3LIKOBOM W YUTATEILCKOU
KYJIbTYpPBI KaK CpeacTBa
B3aMOJIENCTBUS MEKY

JIOJIBMH U TIO3HAHUS MUPA;
- JIP38 oco3HaHHe IIEHHOCTH

Hay4YHOU JeSITeIbHOCTH,
TOTOBHOCTH OCYH_[eCTBJ'ISITI)
MIPOEKTHYIO n
HCCIIEI0BATEIbCKYIO
JIeATETbHOCTh MHAUBUAYAIbHO
U B IPYIIIIE;

OBJaagenue
YHHBEpPCAJIbHLIMH
yueOHBbIMHU
MoO3HaABaATC/JIbHBIMHU
JeHCTBUSIMM

B) padora ¢ ungopmanmeii:

- MP25 Bnamerb HaBBIKAMU
norydeHus: HWHPOPMAIMH U3
HUCTOYHMKOB pPa3HbIX THIIOB,
CaMOCTOATEILHO
OCYIIECTBIISITh MOMCK, aHAJINU3,

MOHHOTO0 0OMEHa, ONpPENeIATh Cpery
BOJIHBIX PAacTBOPOB, KadyeCTBEHHBIC
peakuuu Ha cynbdar-, kapOoHAT- U

XJIOpUA-aHUOHEI, Ha KaTuoH
AMMOHHMHA,; peuarb
OKCIICPUMCHTAJIBHBIC 3aga4uu oo

TemaM «Metamel» U «HemeTamiby)
B COOTBETCTBUHM C  IIpaBHJIaMH
TEXHUKH 0e30MmacHOCTH pu
oOpamieHUd ¢  BeUlecTBaMH |
71a00paTOPHBIM 00opyioBaHUEM;
IIPEJICTABIISITD pE3yJIbTaTHhI
XUMHYECKOTO  JKCIEpPUMEHTa B
dopme 3aMnMcu yYpaBHEHUN
COOTBETCTBYIOIINX peakuuii u
(bopMyIHpOBaTH BBHIBOJIBI HA OCHOBE
ATUX PE3yJIbTaTOB;

- IIP69 ymerp aHamU3UpOBAThH
XUMHYECKYIO uH(pOopMaLIo,
MI0JIy4aEMYIO U3 Pa3HbIX UICTOYHHUKOB
(cpencTtB MaccoBoil mH(pOpMAIUH,
ceTh MIHTEpHET U apyrue);

- BIAJE€Th OCHOBHBIMHM METOJaMU
HAayyHOrO0 IIO3HAHUS BELIECTB M




CHCTEMAaTU3alHIO u
WHTEPIIPETANNIO UHGOPMAITUU
pasIMYHBIX BUIOB H  (opm
MIPE/ICTABJICHHUS;

- MP26 co3paBaTh TEKCTHI B

pasnuyHBIX  Qopmarax  C
y4eToM Ha3HAuYeHUs
uH(popManun u LIETIEBOH
ayJUTOpHUH, BbIOMpast
OIITUMAJIbHYIO bopmy
IpeCTaBIeHUs u
BU3YyaJIU3aIH;

- MP27 OLICHUBATh

JIOCTOBEPHOCTD, JIETUTUMHOCTD
nH(popMaInu, ee COOTBETCTBHE
MIPABOBBIM u MOpaIbHO-
ATUYCCKUM HOPMaM;

- MP28 HCIIOJIB30BaTh
cpeacTBa MHPOPMALMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTHH B
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX 5
OpraHW3aIlMOHHBIX 3aJa4 ¢
COOIIOIEHUEM TpeboBaHU
HPTrOHOMUKH, TEXHHUKU
0e30IacHOCTH, TUTHEHEI,
pecypcocOepexeHus,
MIPABOBBIX M ATHYECKHX HOPM,
HOpM nH(OPMALIMOHHON
0e301acHOCTH;

- MP29 BnaneTh HaBBEIKAMH
pacrio3HaBaHMSI U 3aITUTHI

pemeHnn

XUMUYECKHX SIBJICHUH (HaOJro1eHue,
HU3MEepeHue, IKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- [IP67 ymerb NpOBOAUTH pacueTsl
no XUMuU4yeckuM (opmynam
YPaBHCHUSM XMUMHUYECKUX PEAKIUI C

UCTIOJIb30BaHUEM busznIecKux
BEJIMYHH, XapaKTePU3YIOIIHX
BEIIIECTBA c KOJINYECTBEHHOMN
CTOPOHBI: MAacCBhlI, o0Bema
(HOpMaJbHBIE  YCIIOBHS)  Tas3O0B,
KOJIMYECTBA BEIIIECTBA;
UCTIOJIb30BaTh CHCTEMHBIE

XUMHWYCCKUEC 3HaAHWA UIA TPHUHATHA
peIlIeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX
CUTyalusx, CBsA3aHHBIX C
BCHICCTBAMHU M UX IIPUMCHCHUCM

uHpopManuy,
MH(OpMaLIOHHON
0€301aCHOCTH JIMYHOCTH
OK 04. DpdexTuBHO - JIP2 TOTOBHOCTh kK | - [IP6G8 ymers mnnaHupoBaTh u
B3aMMO/JICUCTBOBATh U CaMOpPAa3BUTHIO, BBITIOJIHATH XUMHUYECKUN
paboTaTh B KOJJIEKTHBE M | CAMOCTOSITEIIbHOCTH U | DKCTIEPUMEHT (mpeBpareHus
KOMaH/ie CaMOOTIPE/IEIICHUIO; OpraHUYECKUX BEIIIECTB npu
- MP4 oBnaneHue HaBbIKaMU | HArPEBaHWUM, MOJYYEHUE STHIIEHA U
yueOHO-HCCIIeI0BATENbCKOH, A3y4YEHUE €ro CBOICTB,
MPOEKTHOM W  COIMAJIbHOW | KaY€CTBEHHBIE peakuuu Ha
JIeITEIbHOCTH; aNbJETUBl, Kpaxmall, YKCYCHYIO
OBJaagenue KHUCJIOTY, JIeHaTypamnusi OEeTKOB MpH
YHHBEPCAJIbHbIMHA HarpeBaHUM, LIBETHBIE  pPEAKIUU
KOMMYHHKATUBHBIMH OCITKOB; MIPOBOJIUTH peakmuu
AefCTBUSMMU: MOHHOTO 00MEHa, ONPEeNsITh CPeny
0) coBMecTHas BOJHBIX PAcCTBOPOB, KaYECTBEHHBIE
NeATEeJbHOCTD. peakuuu Ha cynb(dar-, kapOoHaT- U
- MP 35 noHumMare U | XJIOpUA-aHUOHBI, Ha KaTUOH
MCIIOJIb30BaTh MPEUMYIIECTBA | aMMOHUS; pemarb




KOMAaHJIHOU Hu
WHIUBUIYAIBHON pabOTHI;

- MP 37 npunumarh Uenu
COBMECTHOM JIeSITEILHOCTH,
OpraHU30BbIBaTh u
KOOPJAMHHUPOBATH JIEUCTBUS TIO
¢ JOCTH)KCHHUIO: COCTaBJISATh
IJIaH JEWCTBUM, paclpereisiTh

polmm ¢ y4eToM  MHEHHH
Y4aCTHUKOB 00CyX/1aTh
PE3YIbTaThI COBMECTHOH

paboThI;
- MP 40 koopauHupoBaTh U
BBITIOJIHSTH PabOTy B YCIOBHSIX

peasbHOro, BHUPTYaIbHOTO MU
KOMOMHHPOBAHHOTO

B3aUMO/ICICTBHUS;

- MP 41 ocymecTBisiTh
MO3UTUBHOE  CTPATErMYECKOe
IOBEJCHUE B  pa3IMYHbIX
CUTYalusX, IPOSIBIISATH

TBOPYECTBO U BOOOpakeHue,
OBbITh MHULIMATUBHBIM
OBJajeHune
YHHBepCaJbHbIMU
peryisiTHBHbIMH
NeUCTBUAMM:

I) IpUHSTHE ce0s M JPYrux
Jofei:

- MP58 nmpuHMMaThe MOTHBBI U
apryMeHTbl APYTUX JIOAEH NpU
aHaJIn3e pE3yJIBTaTOB
JIeSITEIIbHOCTH;

- MP60 mnpusHaBaTh CBOE
IIPaBO U MPABO APYTHX JIIOAEH
Ha OIINOKH;

- MP61 pa3BuBath
CHOCOOHOCTh MOHUMATh MHP C
MTO3HIIMM JIPYroro 4ejI0BEeKa;

DKCIEPUMEHTAJIbHBIE  3aJa4d IO
teMaMm «Metaiel» u «HemeTamnby)
B COOTBETCTBHHM C  IIpaBHJIaMH
TEXHUKH 0€30MacHOCTH pu
oOpallleHun ¢ BeUlecTBaMH U
71a00paTOPHBIM 000pyZ0BaHUEM;
IIPEIICTaBIISATh pe3yJIbTaThl
XUMHUYECKOTO  3KCIEpPUMEHTa B
dopme 3alKCH YPaBHEHUN
COOTBETCTBYIOLIMX  peakuud U
(GopMynHMpOBaTh BBIBOJIBI HA OCHOBE
ATUX PE3YJIbTaTOB

OK 07. CopeiicTBOBaThH
COXPAHCHHIO
OKPYKaroIlIel Cpeibl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
W3MCHEHUH KJIMMara,
MPUHIIUIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (heKTHBHO ACHCTBOBATH
B UpE3BbIYAITHBIX
CUTYaIUIX

B 00J1acTH YK0JI0TrHYECKOT0

BOCIIUTAHMSA:
- JIP31 cdopmupoBaHHOCTD
JKOJIOTUYECKOU KYJBTYpBHI,
IIOHMMAaHHE BIIMSIHUS
COLIMATILHO-3KOHOMHYECKUX

IIPOLIECCOB  HAa  COCTOSIHUE
INPUPOJHOM W COLMAIbHOU
Cpenbl, OCO3HaHHE
r100aIbHOTO XapakTepa

HKOJIOTHYECKUX MPOOIIeM;
- JIP32 nnaHupoBaHue WU
OCYILIECTBJICHUE JEHUCTBUU B

- I1P61

NpPEJCTaBICHUS: O
COCTAaBJIAIOLIEN

€CTECTBEHHOHAYYHOH KapTUHBI
MHUpa, POJM XUMHHM B TO3HAHUHU
SBJICHUI MIPUPOJBIL, B
(GbOopMHpPOBaHMM  MBIIUICHUS |
KYJIBTYPBI JMYHOCTH, ee
(byHKIMOHATBHOM I'PaMOTHOCTH,
HEe00X0IUMO TUTS pereHus
MPAaKTUYECKUX 3a1a4 u
HKOJIOTMYECKU 000CHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 3/J0POBBIO U

chopMHpOBAThH
XUMHYECKON




OKpPY’KaroIlleH cpelie Ha OCHOBE
3HaHUSA LeJIed  yCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA;
AKTHUBHOE HETPUSTHE
JICUCTBUMA, TPUHOCSIIUX BpeE.
OKPYXKarOILEH CpeJe;

MPUPOAHON Cpenie;

- [IP610 ymeTs cobmronars mpaBuia
HKOJIOTHYECKU 1eJ1eco00pa3HOro
NOBEJCHUS B OBITY W TPYIOBOIi
JEATEIIBHOCTH B LENSAX COXPAaHEHUs
CBOEr0 3JI0POBbSl M OKpYXKaroLeh

- JIP34 YMEHHE | IPUPOJHON  Cpelbl;  YYHUTHIBATh
MIPOTHO3UPOBATH OMacHOCTh BO3JICUCTBUS HA KUBBIC
HeOJIaronpusITHbIC OpraHu3Mbl OIPEACIICHHBIX BEUIECTB,
9KOJIOTUYECKUE  TOCJIEJCTBUS | TOHUMAs CMBICIT MoKa3aTest
NPEANPUHUMAEMBIX JIEUCTBUM, | TPEACIbHON JONTyCTUMOM
npeaoTBpanaTh ux; KOHIICHTpALlUU
- JIP35 pacmmpenue ornbiTa
JIEeATETLHOCTH HKOJIOTUYECKOM
HaIlpaBJIECHHOCTH;
- OBJIJICHUE HaBbIKAMU
yueOHO-HCCIIeI0BATENbCKOH,
IIPOEKTHOM U COLMAJIbHON
JIeSATEITbHOCTH;
[1K 2.2 Beinonnenue - JIP6 oco3nanue cBonx I1P69 YMETH AHAJIM3UPOBATH
ne4eOHo- KOHCTUTYIIMOHHBIX IIPaB U XUMHUYECKYIO uH(pOpMaILIHIO,

JTUAarHOCTHYECKHUX
BETEPUHAPHBIX
MaHUNYJISIUA

00s13aHHOCTEH, YBaXKEHHE
3aKOHA U MPABOTIOPSIIKA;
MP43 caMOCTOSITEIIFHO
COCTAaBJISITh TUIAH pEUICHUs
POOJIEMBI C YUETOM
HMMEIOLLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
MIPEANIOYTEHUN;

MP49 naBaTh O1IEHKY HOBBIM
CUTYyaIUsIM, BHOCUTh
KOPPEKTHUBHI B JESATEIHHOCTD,
OLICHUBATh COOTBETCTBHE
pEe3yJbTATOB LEISM;

MP50 BraneTr HaBEIKAMHU
MO3HABATENBbHON pedaexcun
KaK OCO3HAHUS COBEPIIIAEMBIX
JEUCTBUI U MBICIIMTEIbHBIX
MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHHUI1

MOJIy4aeMYI0 M3 Pa3HBIX UCTOYHHKOB
(cpencTB  MaccoBoi  mHGpOpMAIIUH,
cetb HTEpHET M IpyTHEe);

- BJAAeTh OCHOBHBIMH METOAAMHU
HAyYHOTO TIO3HAHUS BEIIECTB W
XUMHUYECKUX SIBIICHUH (HaOI0IeHue,
U3MepeHue, IKCIIEPUMEHT,
MOJIETTUPOBAHUE)




OcBoenue coaepxkanusi yuyeObnow nucuurmummabl OJ[.12 «Xumus» obecrneunBaer
JOCTHXKEHHE 00YYaIOIUMUCS CIEAYIOIIUX AUYHOCHIHBIX PE3Y/IbmMam o6 60CRUMAHUS.
JIP4 ITposBisitolivii 1 IEMOHCTPUPYIOIIMK YBaKEHHUE K JIIOSIM TPy, OCO3HAIOIIUN
EHHOCTh coOcTBeHHOro TpyAa. Crpemsiuiics K GOPMUPOBAHHUIO B CETEBOM cpelie
JUYHOCTHO U MPo(eCcCHOHATBLHOTO KOHCTPYKTUBHOTO «IIU(DPOBOTO ciiea»

JIP 10 3aGotsammuiics o 3alUTe OKPYXKAIOMIEH Cpelbl, COOCTBEHHOM U UyXOi
0e30MacHOCTH, B TOM YHciie HU(POBOI

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCOUILJINHBI
2.1. O0bem yueOHOM TUCHUIIJIMHBI U BUAbI Y4eOHOH padoThl

Bup yueOHOI padoThI O0beM B yacax
O0beM 00pa3oBaTeIbHOI NPOrPaAMMBbI M CHHUIIIIMHBI 144
B TOM YHCJIE:

OcHOBHOE coJiep:KaHne 102
B TOM YHCJIC:

TEOPETUYECKOE 00yUCHHE 42
MPAKTUYECKUE 3aHSATHUS 42
B TOM YHCJI€ KOHTPOJIbHBIE paOOTHI 10
71a00paTOPHBIC 3aHITHS 18
IIpodeccnoHAILHO-OPUEHTUPOBAHHOE COJIEPKAHME 42
(coep:kaHMe MPUKJIATHOTO MOIYJIA)

B TOM YHCJIE:

TEOPETUUECKOE 00yUeHUE -
MPAKTUYECKUE 3aHATHUS 24
71a00paTOpPHBIC 3aHITHS 12

IIpome:xxyTouHas arrecranus (3K3aMeH) 6




2.2. TemaTu4eckuii 1aH U coAepkanue Jucuuuinabl O1.12 Xumus

Koowvt komnemenuuii,
JUYHOCHHBIX, NPEOMEMHbIX

Haumenoeanue Cooeporcanue yueonozo mamepuana (0CHO6HOE U NPOPeCcCUOHATLHO-OPUEHIMUPOBAHH0E), Oovem pe3ynbmamoe,
paszoenoe u mem nabopamopuvie u npaKmuiecKue 3aHAmusA, NPUKIAOHOU MOOY/lb uacoe dopmuposanuro komopwix
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- ITP610
XUMHYECKHUX CoBpeMeHHast MOJIENIb CTPOCHUS aToMa. JJIeKTpoHHas KoHpurypanus aroma. Kinaccudpukarus TP 4,10
SJICMCHTOB U XMMHYECKHMX 3JIEMEHTOB (S-, P-, d-311eMeHThI). BaneHTHBIE 371eKTPOHEI. BajJeHTHOCTS.
npupoza DneKTpOHHAas IPUPOJIa XUMUYECKOU CBS3U. DJIEKTPOOTpULIaTENbHOCTh. KoBaneHTHas cBs3b, e 2
XUMUYECKON Pa3HOBHIHOCTH U MEXaHU3MbI 00pa3oBaHKs (OOMEHHBIN M IOHOPHO-AKIENITOPHBIN). loHHas
CBsI3H cBA3b. MeTtaimnueckas cBsi3b. BonopoaHas cBsi3b. MexXMOIIEKYyIIIpHbIE B3aUMOICHCTBHS.
W30Tombl, 0CHOBHOE U BO30YKJIEHHOE COCTOSIHUE aTOMa, THOpUIN3allis aTOMHBIX OpOUTasIei.
IIpakTuyeckue 3aHATHSA 2
Pemenue npakTuyeckux 3aJJaHUi Ha COCTABIIEHUE 3JIEKTPOHHO-Tpapuieckux hopMyi
2JIEMEHTOB 1—4 nepuoaos.
Pemenue 3aganuii Ha KCMOJIB30BAHNE XMMUYECKOW CUMBOJIMKY M Ha3BAHUI COEMHEHUI 11O 5
HOMEHKJIATYpE MEXIYHAPOJIHOI0 COK3a TEOPETUUECKONU U MPUKIIAJTHON XUMHUH U TPUBUAJIBHBIX
Ha3BaHUU ISl COCTABIICHUS XUMUYECKHUX (DOPMYJT ABYXaTOMHBIX COSAMHEHUHN (OKCHIOB,
Cynb(GUI0B, THAPUAOB U T.1.) U IPYTHX HEOPTAHUYECKUX COCAMHEHUN OTJEIbHBIX KIIACCOB.
Tema 1.2. OCHOBHOE COIepP:KAHME 2
Ilepuonnueckuii | TeopeTrnueckoe ooyueHue
3aKOH ¥ Tabnuia | [pakTHYecKkue 3aHATHS 2
AW Menneneesa [Mepyonuyeckas cucrema XMMHIeCkHX snemenTos [ 1. Menseneera. DH3HUECKHi CMBICI
[Tepuoanueckoro 3akona JI.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUSI CBOMCTB 5

XHUMHUYCCKUX JJICMCHTOB, o6pa3yeM},1x HMHU IMPOCTBIX U CIIOKHBIX BEIIECCTB B COOTBETCTBUH C
ITOJIOXKCHHUEM XUMHNYCCKOI'O 3JICMCHTA B Hepno;u/lqecxoﬁ CHUCTEMEC. MI/IpOBO33peH‘IeCKOC n




HayuyHoe 3HaueHue [lepuoanueckoro 3akona /.M. Menaeneesa. [Iporno3sr I.1. Menneneena.
OTKpBITHE HOBBIX XMMHUYECKUX DJIEMECHTOB.

Perrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTEPU3aAIUIO
XAMUYECKHX DJIEMEHTOB «MeTalinuecKkue / HeMeTAIJINUECKHE CBOMCTBA,
3IEKTPOOTPHUIIATEIIHBHOCTD U CPOJICTBO K JIEKTPOHY XMMUYECKUX AJIEMEHTOB B COOTBETCTBUE C
HX DJIGKTPOHHBIM CTPOSHUEM U TTOJIOKEHUEM B MTEPHUOIUUECKON CHCTEME XUMUYECKUX
anemeHToB .M. Meneneeray.

Pa3nen 2. XumMuyeckue peakuum

12

Tema 2.1. Tumesr
XUMHYECKUX
peakiuii

OcCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me

Krnaccudukanus u THITBI XUMAYECKUX PEAKIIUH C y9acTHEM HEOPTaHUICCKUX BEIIECTB.
KonnuectBennsie oTHOIIEHNUS B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMUU U
pacyeTsl 10 YPaBHEHHSIM XUMHYECKUX peakiuii. Mosb Kak eIMHHIIA KOJIMYECTBA BEIIeCTBA.
MonsipHast Mmacca. 3aKOHBI COXpaHEHUSI MacChl ¥ SHEepPruu. 3akoH ABorajpo. MosspHeIil 00beM
ra3zoB. OTHOCHUTENbHAS IUIOTHOCTD I'a30B.

Peakuuu koMIiekcooOpa3oBaHusi ¢ ydacTHEM HEOPTraHMUECKUX BEIIECTB (Ha MpuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUSA).

IlpakTn4yeckue 3aHATHSA

CocraBieHne ypaBHEHUH peakiiii COeqUHEeHNs, pa3I0KeHus, 3aMeLlIeHNs, OOMeHa. Y paBHEHHUs
peakiuii TOpeHusi, HOHHOr0 0OMeHa, OKUCIIEHHUSI-BOCCTAHOBIICHHS.

PacueT KoMMYeCTBEeHHBIX XapaKTEPUCTUK UCXOIHBIX BEIECTB U MPOIYKTOB peakiuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHK MPOJIYKTa PEAKLIUU COSANHEHHs], €CIIM OJJHO U3 BELECTB JJaHO
B M30BITKE W/WIIK COAEPKUT IpuMecu. Pacuet MaccoBoil uim o0beMHON A0 BBIXOJA
MPOAYKTA PeaKkIMH COEUHEHUS OT TEOPETUUECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOIIECHUI
ra3oB. Pacuet macchl (00be€M, KOJIMYECTBO BEUIECTBA) MPOYKTa PEAKIIUU, €CIIU OJTHO U3
BEIIECTB JIaHO B BUJIE PACTBOPA C ONpPeIETIeHHON MAacCOBOM 10JIei pacTBOPEHHOIO BEIIECTBA.

ypaBHeHI/IH OKHCJICHHS-BOCCTaHOBICHMA. CTeneHb okuciieHnus. OKUCIUTENb 1 BOCCTAHOBUTENb.

OKHCINTEITFHO-BOCCTAHOBUTEIbHBIE p€aKkuuu B Ipupoa€, NIpOMU3BOJACTBCHHBIX ITPOLIECCaxX U
KU3ZHENESITEIIbHOCTU OpraHu3MoB. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIN OTEHIIMA CPEIbI.
CocTraBiienne u YpaBHUBAHUEC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ METOAOM
ANEKTPOHHOTO Oananca. TUMTHYHBIE HEOPTaHUYECKUE OKUCIUTENN U BOCCTAHOBUTEIH.
DJIEKTPOJIN3 PACTBOPOB U PACIIJIABOB COJICH.

OK 01, OK 02, OK 04, OK 07
I1P61- ITPO10
JIP 4,10

Tema 2.2.
DNeKTpoIUTHIECKA

OcHoBHOE coep/kaHue

Teoperuyeckoe o0yueHue

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




S TUCCOLIMAIMS U
WOHHBIA 0OMEH

Teopus saexkTpoUTHYECKON Aucconnanuu. Peakiiuu noaHoro oomena. CocTaBieHUE peakiuit
HOHHOTO OOMEHA ITyTEM COCTABJICHHS MX IMOJHBIX U COKPAIICHHBIX HOHHBIX YPaBHECHUMN.
I'uaponus coneil. 3HaueHne ruApoau3a B OMOJOrHUeCKUX 0OMEHHBIX nporeccax. [lpumenenne
THUAPOJIN3a B IPOMBIIIJICHHOCTH.

JlaboparopHble 3aHATHA

JlaboparopHast paboTa «Peakuuu ruipoan3a.

HccnenoBanue cpepl paCTBOPOB COJICH, 00pa30BaHHBIX CHIIBHBIMU M CJIa0BIMU TPOTOJIUTAMH,
U MX PEaKIUil ¢ pacTBOpaMH Iejio4u U KapOoHaTta HaTpus. CoCTaBlieHHE PEaKIUi THAPOIU3a
coJIei.

KonTtpoJuabnas pabora 1 CtpoeHue BeniecTsa 1 XMMHUECKHUE PEAKITUH.

JIP 4,10

Pa3nes 3. CTpoeHue M CBOHCTBA HEOPraHUYECKUX BelleCTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa u
CTPOCHHE
HEOPTraHUYECKHUX
BEIIIECTB

OcHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me

[Ipenmer Heoprannyeckoit xumun. BzaumocBs3p Heoprannueckux BeecT. Kiaccuduxanus
HEOpraHU4YeCKUX BelecTB. IIpocTeie u cioxHble BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX
BEUIECTB (OKCUbI, TUIPOKCUIbI, KUCIOTHI, cosii). HoMeHKkaTypa 1 Ha3BaHHE HEOPTraHUYECKUX
BEIIECTB UCXO/S U3 UX XUMHUECKON (hOpMYJIbl MIIM COCTABICHUE XMMUYECKOH (OPMYJIBI
HCXOJIsl U3 HAa3BaHMS BELIECTBA 110 MEKIYHAPOIHOM WM TPUBHAIIBHON HOMEHKIIATYpE.
Me:xmonekyispHbsle B3auMmozeicTeus. KpucramnoruapaTel. ArperatHble COCTOSIHUSI BELLIECTBA.
Kpucrannuueckue u amopHbie BemecTBa. THUITBI KPUCTAUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHas, HOHHAs, MeTaJNIn4ecKasi). 3aBUCUMOCTb (PM3NYECKUX CBOMCTB BEIIECTBA OT
THIA KpUCTAJUIMUECKOH perieTku. [IpuunHbl MHOrooOpa3us BELIeCTB.

CoBpeMeHHbIE MPEJCTaBIEHUS] O CTPOEHUHM TBEPJIBIX, XKUAKUX M Ta3000pa3HbIX BEILIECTB.
Kujkre KpucTasuibl.

IIpakTHYecKHe 3aHATHS

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

Pemenne mnpakTHUeCKMX 3aJaHMi 1O KIAacCU(pUKALUK, 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 4,10

Tema 3.2. Pusuko-

OcHoBHOE coep/kaHue

10




XUMHYECKHE Teopernyeckoe o0yuenue OK 01, OK 02, OK 04, OK 07
CBOWCTBa Mertannel. O6mme Qu3nyeckie W XMMHYECKHE CBOKMCTBAa MeTamioB. CHOCOOBI IONYYEHHS. 11P61- TIP610
HEOPraHWYeCKUX |3HayeHUEe METAJUIOB U HEMETAJJIOB B MIPUPOJE U )KU3HEIEATEIbHOCTH YEJIOBEKAa U OPraHU3MOB. 1P 4,10
BCIICCTB Koppo3sust MeTamioB: BUAbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

Hemeramnpl. O6mue gusnyeckue U XMMHUECKHUE CBOMCTBA HEMETAJIOB. TUIIHYHBIE CBOMCTBA

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

KpyroBopoTbl OMOT€HHBIX 2JIEMEHTOB B IPUPOJIE.

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHUX BEIIECTB (OKCUJIOB, THIPOKCHIOB,

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

COCJIMHEHHH, BBICIIUX OKCUIOB U TUIPOKCHIOB.

IlpakTnyeckue 3aHATHSA

CocraBneHrue ypaBHEHUNW XUMHUYECKUX PEAKUUM C YYaCTHEM TIPOCTBIX M CIOXKHBIX

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

HEOPraHUYECKUX KHUCJIOT, OCHOBAaHUW M aM(POTEPHBIX TUIPOKCUIOB, HEOPraHUYECKUX COJICH,

XapaKTEePU3YIOUIUX UX CBOMCTBA.

Pemrenue mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHWN HAa CBOMCTBA W TOJYYCHHE

HEOPraHUYECKHUX BEIECTB.

JlabGopaTopHble 3aHATHUS

JlaboparopHast pabota «CBONCTBA METAJIOB U HEMETAJLIOBY.

UccnenoBanue Qu3nuecknx W XUMHUYECKMX CBOMCTB METAJUIOB U HEMETa/uioB. Pemienue

SKCIEPUMEHTANIbHBIX 3a/1ay 10 CBOMCTBAM XMMHMUYECKHUM CBOWCTBAaM METAJJIOB U HEMETAIIOB,

10 PACTO3HABAHUIO U MOJTYYEHUIO COSTMHEHNN METaJVIOB U HEMETAJIIOB.
Tema 3.3. OcHOBHOE coJiep:KaHue OK 01, OK 02, OK 04, OK 07
TponssoacTso TeopeTnueckoe 00ydenne 11P61- ITP610
HCOPTaHMYECKUX  (OOLMe MPEeACTaBIECHUsI O MPOMBIIUIEHHBIX CHOCO0AaX MOJyYEHHMs XUMHUYECKUX BELIECTB (Ha JIP 4,10
BCIICCTB. pUMepe MPOU3BOICTBA aMMHUAaKa, CEPHOM KHCIIOTHI).

3Ha4YeHHE U
IIPUMEHEHUE B
OBITY U Ha
IIPOU3BOJICTBE

UepHas u 1BeTHass MeTanyprus. [Ipakthuueckoe mMpUMEHEHHE 3JEKTPOIu3a JUIsl MOJydyeHUs
LIEJIOYHBIX, IIEJIOYHO3EMENBHBIX METaUIOB W amoMMHMA. CTEeKIo M CHIMKaTHas
MIPOMBIIIJIEHHOCTb.

ITpo6iema 0TX0/10B ¥ TOOOYHBIX TPOJTYKTOB.

IIpakTHYeckue 3aHATHA

Pemrenne npakTUKO-OpUEHTHPOBAHHBIX 3aIaHUM O POJIM HEOPraHWYECKOW XUMHUU B Pa3BUTHUU
MEIMLUHBI, CO3JaHUM HOBBIX MaTepualoB (B CTPOMTEIbCTBE M JIp. OTpaCisIX
MIPOMBIIIIJIEHHOCTH), HOBBIX HMCTOYHHUKOB SHEPruM (aJbTepHATHBHbIE MCTOYHMKH SHEPIUHU) B




perieHruu mTpo0IeM SKOJIOTHIECKOM, SHEPTETHUECKON U MTUIIEBON O€30MacHOCTH.

KonTpoJuabHasi pab6ora 2 CBolicTBa HEOPraHUYECKUX BEILIECTB.

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHM4YeCKMX BelleCTB

24

Tema 4.1.
Knaccudukanus,
CTpOEHHUE U
HOMEHKJIATypa
OpraHUYECKUX
BEIIIECTB

OcCHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me

IIpeamer opranndeckoil XumMun. B3anMOCBsI3b HEOPraHUYECKUX U OPraHUYECKUX BELIECTB.
XHWMHUYECKOE CTPOEHHE KakK IOpANOK COEIUHEHHUs aTOMOB B MOJEKYJIE€ COIJIACHO UX
BaJEHTHOCTU. (OCHOBHBIE IIOJOXEHUS TEOPUM XUMHUYECKOTO CTPOEHHUS OpPraHMYECKHX
coeguHeHnit A.M. bytiepoBa. YriaepoaHsblil CKeJIeT OpraHunYecKo MOJIeKyIbl. MosieKynsipHbIe
U CTPYKTYpHBIE (pa3BEpHYTHIC, COKPALICHHbIE) XUMUYeCKHE (POpMYIbl. 3aBHCUMOCTh CBOWMCTB
BEIIECTB OT XHMHUYECKOTO CTPOCHUS MoOJeKyn. M3omepus u u3zoMepbl (CTpyKTypHas,
reoMeTrpuueckas (Iuc-rpaHc-u3oMepusi). KpaTHocTh XMMHUECKOH CBSI3H.

[Tonstue o dyHkuoHanpHOU rpynme. [IpuHImne! K1accuukanuym OpraHndecKux COSIMHEHUHN.
Me:x1yHapo/iHass HOMEHKJIaTypa U IPUHLIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COEAMHEHUN.

IlpakTn4yeckue 3aHATHSA

Homenknatypa  opraHM4eckMX  COEAMHEHHUH  OTHAEIbHBIX  KJIAccOB  (HACBILEHHBIE,
HEHACBIILIEHHbIE M apOMAaTUYECKHUE YIJIEBOJAOPOAbI, CHUPTHI, (EHOJBI, ANbJErU/bl, KETOHBI,
KapOOHOBBIE KHUCIOTHI U Ap.) CocTaBieHUE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (QOpMys
OpPraHMYECKUX BELIECTB OTAENIBHBIX KJIACCOB, MCIOJb3Ysl MX HA3BAaHUA IO CHUCTEMAaTHYECKOU
HOMeHKIatype. Pacderbl mpocrteiimeil ¢GopMylibl OpraHM4ecKod MOJIEKYJbl, HCXOAS U3
3JIEMEHTHOTO cocTaBa (B %).

OK 01, OK 02, OK 04, OK 07
ITPG1- I1IP610
JIP 4,10

Tema 4.2.
CsoiicTBa
OpraHUYECKUX
COoeIMHEHNH

OcHoBHOE coepKaHue

12

TeopeaneCKoe oﬁyqeﬂue

OU3NKO-XMMUYECKHE CBOMCTBAa OPraHMYECKUX COETMHEHUH OT/ENbHBIX KJIACCOB (0COOEHHOCTH
KJIacCU(UKALIMM ¥ HOMEHKJIATypbl BHYTPH KJlacca; FTOMOJIOTMUECKHUN psii ¥ oOwas gopmysa;
n3oMepusi; pU3NUECKue CBOMCTBA; XMMUYECKHE CBOWCTBA; CITOCOOBI MOJIyUEHUS]):

— IpeAeNbHbIE YIIIEeBOAOPOAbl. I'OpeHrne MeTaHa Kak OJUH U3 OCHOBHBIX UCTOYHHMKOB TEIUIA B
MIPOMBIIITIEHHOCTH U ObITY. CBONCTBA MPUPOIHBIX YIIIEBOJOPOJIOB, HAXOXKIECHUE B MPUPOJE U
IIPUMEHEHUE aJIKaHOB;

— HEMPEACTIBbHBIC U apOMATHYCCKUC YIIJICBOAOPOIBI. HOJ’II/IMepI/I?)aHI/If{ O9TUJICHA KaK OCHOBHOC
HaIlpaBJICHHUC €0 UCIIOJIb30BAHUA. FOPCHI/IG alCTHUJICHA KaK UCTOYHUK BBICOKOTCMIICPATYPHOT'O
IIaMCHU JJIs1 CBAPKHU U PE3KH MCTAJIJIOB,

— KHUCIIOPOJICOJIepKAIINE COCTUHEHUsI (CUPThl U TpocTbie 3(Gupbl, (HEHOIbI, albAECTHAbl U

OK 01, OK 02, OK 04, OK 07
I1P61- ITP610
JIP 4,10




KCTOHBI, KapOOHOBBIE KHCJIOTHI M WX MNpou3BojHbIe). [lpakTHueckoe mpUMEHEHHE
ATUJICHTJIMKOJIA, TinieprHa, Gperomna. [Ipumenenue Gpopmanpaeruna, aneraibIeruia, YKCYCHON
KHUCJIOTHI. MblTa KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Motolue CBOMCTBA MBLIIA;

— a30TCOJIepXKAIIKe COSTUHEHUS (AaMUHBI 1 aMUHOKHUCIIOTHI, OCIIKH).

Knaccudukanuss 1 0coOOEHHOCTH OpraHMYecKHX peakiuil. Peakimonnsie meHTpbl. Pagukansl.
[TepBoHavaJibHBIE MOHSATHUS O TUIAX U MEXAHU3MAX OPraHUYECKUX PEaKIIUil.

I[MpakTuyeckune 3aHATHS

Pemrenne nenoyex npeBpaieHii Ha FEHETUYECKYIO CBSI3b MEKy KJIACCAMU OPraHU4eCKUX
COEMHEHMH C COCTABJICHUEM HA3BAaHUI OPTaHUYECKUX COCIUHEHUH 110 TPUBUAILHON UIIH
MEXKIyHAPOAHOU CHCTEMATUYECKOW HOMEHKIIAType. Pellenne pacueTHbIX 3a1a4 10
YPAaBHEHUSIM PEAKIUHI C y4aCTUEM OPTraHUYECKUX BEILECTB.

JlaGopaTopHble 3aHATHUS

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

[Tonydenue 3TUNIeHA U3 3TaHOJIA B J1A0OPATOPUU U U3yUEHHE er0 (PU3NUIECKUX U XUMUYECKUX
cBoiicTB. CocTaBiieHHEe peaklnii MPUCOSANHEHHUS M OKUCIICHHS Ha IpUMepe dTuieHa. Pemenne
pacueTHBIX 3a7a4 C UCTIOJIb30BAHUEM INIOTHOCTH ra30B MO BOJOPOY U BO3IIYXY.

Tema 4.3.
Opranunueckue
BEILIECTBA B
KU3HEIEATEIIBHOCT
U YeJIOBEKa.
[TpousBoacTBO 1
MIPUMEHEHHE
OpraHUYECKUX
BEILIECTB B
MPOMBIIIIICHHOCTH

OcHOBHOE cO/Iep:KaHue

TeopeaneCKoe oﬁyqe}me

buooprannueckue coequnenus. [IpuMmenenue u 6uonornyeckas posib yriaeBojoB. OKucieHue
YIJIE€BOJIOB — UCTOYHUK DHEPIMM KUBBIX OpraHu3MoB. OOIacTu MPUMEHEHHS aMUHOKHCIIOT.
IIpeBpamienus OenkoB MUIK B opranusMe. buonornyeckue pynkiuu 6enkoB. bruonornueckue
(GyHKIUY xUpoB. Poib opraHnueckoil XMMHUY B PEILIEHUH Mpo0JieM MUILEBOI 0€3011aCHOCTH.
HyxnenHoBble KMCIIOTBI: cocTaB U cTpoeHue. CTpoeHne HykJIeoTH10B. COCTaB HYKJIEHMHOBBIX
kucnot (IHK, PHK). Ponb HykI€MHOBBIX KHCIIOT B KHU3HEIESITEIbHOCTH OPraHU3MOB.

[Ipon3BOJICTBO OpPraHUYECKUX BEIIECTB: IMPOU3BOACTBO MeETaHOJa, NepepaboTka HedTH.
[lonmaTHEH Kak KpPYNHOTOHHAXHBIM INPOLYKT XMMHUYECKOTO NpOM3BOACTBA. [Ipumenenue
sTriieHa. [Ipon3BoACTBO U MpUMEHEHUe KayuyKa U Pe3UHBI.

CuHTeTHYECKME M HCKYCCTBEHHBIE BOJIOKHA, HX CTpOEHHE, cBoicTBa. IIpakTnueckoe
UCIOJIb30BaHNE BOJIOKOH. CHHTETHYECKHE IJICHKU: M30JSLUs AJs MPOBOJIOB, MEMOPAHBI IS
OIIPECHEHUS BOJIbI, 3aIUTHBIE TUIEHKU JJIs1 aBTOMOOWIIEH, MIaCcThIpH, XUPYPTrHUECKUE MOBSI3KH.
HoBrle TexHOMOTHM JalbHENUIIET0 COBEPIIEHCTBOBAHUS TTOJTUMEPHBIX MaTEPUAJIOB.

Posnb oprannueckoil XMMUHU B peIIeHUH podieM HepreTuyeckoit 6e30MacHOCTH, B pa3BUTHH
MEIUINHBI, CO3/IaHUU HOBBIX MaTEPHUaJIOB, HOBBIX HICTOYHUKOB 3HEPTUH (aJIbTEPHATHBHbIE
VICTOYHUKHU DHEPTHH).

OK 01, OK 02, OK 04, OK 07
I1P61-ITPO10
JIP 4,10




IIpakTHYecKkHue 3aHATHA

Pemenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUN 110 COCTABIICHUIO XUMUYECKUX PEaKIui,

OTPaXKAOIINX XUMUYECKYIO aKTUBHOCTh OPTAaHUYECKUX COCAMHEHUN B Pa3INUHbIX CPEIax 2

(IpUPOIHBIX, OMOTOTMYECKHX, TEXHOT€HHBIX ).
KontpoabHnas padora 3 CTpykTypa 1 CBOMCTBa OPraHMYECKUX BEIIECTB. 2
Pasnen 5. Kunernueckue 1 TepMoIMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMMUYECKUX PeaKIuii 10
Tema 5.1. OCHOBHOE CO/Iep:KaHue 4 OK 01, OK 02, OK 04, OK 07
Kunernueckue Teopernueckoe o0yueHue 2 I1PG1- ITP610
3aKOHOMCPHOCTH | Xumuveckue peaknuu. Kiaccudukanus XMMHYECKHX peakiui: 1o (a3oBoMy cocTaBy TP 4,10
NpOTCKaHusA (roMOT€HHBIE W TETEPOreHHBbIC), IO WCIHOJIB30BAHUIO KaTaiau3aropa (KaTAIUTHUYECKHE |
XUMHAYCCKHUX HEKATAIUTHYCCKHE).
peaKuui CKOpOCTh pEeakIluu, €€ 3aBHUCHUMOCTh OT pPa3MYHBIX (PAKTOPOB: MPHUPOJLI PEarupyrouux

BEIIECTB, KOHIEHTpPALMUM pEearupymrollux BelIecTB, TeMmieparypbl (mpaBmwio Bant-T'odda), 2

IUIOLIA/IM PEaKIIMOHHON TOBEPXHOCTH, HAJIMYMS KaTanuzaropa. Poib kaTanu3aTtopoB B Ipupoje

Y IPOMBILIIEHHOM ITPOU3BO/ICTBE.

OHeprus akTUBaUMU. AKTUBUPOBaHHBIM KoMmiulekc. Karammsatopel u  katanus. Pounb

KaTaJIn3aTOPOB B IPUPOJIE U MPOMBIILIEHHOM ITPOU3BOJCTBE.

JlabopaTopHble 3aHATHS 2

N3yuenne 3aBUCHUMOCTH CKOPOCTH XWMHUYECKOW PEAKIMU OT KOHIEHTPAIlMU pPearupyronmx

BEILIECTB U TEMIIEPATYPHI.

JlabopaTopHas paboTta Ha BEIOOD:

1. JIaGopatopHas pabora «OmnpenereHre 3aBUCUMOCTH CKOPOCTH PEAKIMH OT KOHIEHTPAlluu

pearupyromux BemecT». VccnenoBanue 3aBUCUMMOCTH CKOPOCTH PEAKIMM OT KOHLEHTPALUU.

Omnpenenenre KOHCTAHTBI CKOPOCTH PEAKITUH Tpa@UuecKUM METOIOM. 2

2. JlabopatopHas pabota «OnpeneiaeHre 3aBUCUMOCTH CKOPOCTH PEaKLUU OT TEeMIEepPaTyph».

HccnenoBanue 3aBUCUMOCTH CKOPOCTH PEaKLMU OT TeMIiepaTypbl. Pacuer sHepruu aktuBanuu

peaxiuu.

Pemenne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHWi Ha aHanu3 (aKTOpOB, BIUSIONUX Ha

M3MEHEHNE CKOPOCTH XUMUYECKON PEaKITUU.
Tema 5.2. OcHOBHOE coJiep:KaHue 6
TepmoamHaMmuueck TeopeTuyeckoe 00yueHne 2 OK 01, OK 02, OK 04, OK 07
ue Knaccudpukanus XUMUYECKMX peaklMid: Mo TemIoBoMy 3(Pdekty (3K30TepMUYECKUE, I1P61-TIP610
3aKOHOMEPHOCTH  [3H10TepMHUUYECKHE), 1O OOpaTUMOCTH (oOpaTuMbele UM HeoOpaTumble). TeruioBele A(PQEKThI 2 JIP 4,10
IIPOTCKaHUA xumMuueckux peakiuil. Tepmoxumuueckue ypaBHeHHs. OOpaTUMOCTh peakiuil. XUMHYECKOe




XUMUYECKUX paBHOBECHE M €r0 CMEUICHHE MO JEHCTBUEM PA3JINYHBIX (PAKTOPOB (KOHLIEHTPALMs peareHTOB
pEaKIMi. WIA TPOJAYKTOB pPEaKLMH, JaBICHHE, TeMIleparypa) Ajs CO3AaHUS ONTUMANbHBIX YCIOBUH
PaBHOBecue IIPOTEKAHNS XUMHUYECKUX IPOLIECCOB.
XUMHYECKUX [TonsTre 06 sHTANBIIUK U SHTpONUU. DHeprus [ md6ca. 3akon ['ecca u cienctBus u3 Hero. Poib
peakuuit CMEILEHUS] PABHOBECHS B TEXHOJIOIMYECKHUX IPOLECCAX.
IIpakTHyeckue 3aHITHSA 2
IMpunmun Jle IHatense. BausHue pa3nuyHbX (aKTOPOB Ha H3MEHEHHE pPaBHOBECHS
XUMHYECKUX PEAKIIUH.
3aKoH JEHCTBYIOIMX Macc M KOHCTAHTa XMMHUYECKOro paBHOBecHs. PacdeTbl paBHOBECHBIX
KOHIICHTPALMH pearupyromux BEeIeCTB U MPOAYKTOB peakiuii. PacueTs! TemioBoro s¢dekra 5
pEaKIMH.
Pemrenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHuil Ha npumeHeHue npuHuumna Jle-Illarense nis
HaXO0XKJICHUs HaNpaBJICHUs CMELICHHUsS PAaBHOBECHs XMMUYECKON peakUuu U aHaiu3 (aKkTopoB,
BJIMSIIOLMX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHS.
JlaGopaTopHble 3aHSITHSI 2
JIaGoparopHas pabota «V3yueHue BIMSIHUSA pa3IMyHbIX (AKTOPOB HA CMELIEHUE XUMHUYECKOTO
PaBHOBECHSI».
HccnenoBanue BIMSHUS U3MEHEHHs KOHLIEHTPALMHU BELIECTB, PEaKUU Cpellbl U TeMIEepaTyphl 2
Ha CMEIlEHHE XHMMHUYECKOro paBHOBecus. CpaBHEHHE TMOJIYYEHHBIX pE3YJIbTaTOB C
TEOPETUYECKH POTHO3UPYEMBIMU Ha ocHOBe npuHuuna Jle [llarense.
Pa3nea 6. /lucnepcHblie cucTEMbI 10
Tema 6.1. OcCHOBHOE co/Iep:KaHue 4 OK 01, OK 02, OK 04, OK 07
JucnepcHblie Teopernueckoe o0yueHue 2 I1P61-11P610
CHCTCMBI 1 Jucnepcubie cuctembl. Kosutonanbie cucteMbl. CTHHHBIE PACTBOPBI. P 4,10
‘baKTf’pH ux PacTBopeHre Kak (U3MKO-XUMHUYECKHii mpouecc. PactBopbl. CrocoObl IPUTOTOBJIEHHUS
yCTOHIHBOCTH pacTtBopoB. PacTBOoprMOCTb. MaccoBast J0Jsl PacTBOPEHHOrO BemlecTBa. IIpenesbHo
JIOTTYCTUMbIE KOHIIEHTPAIMHN U UX UCIIOJIb30BAHHUE B OI[EHKE KOJIOTHYECKOW O€30MacHOCTH. 9
Knaccudukanus aucnepcHslx cucteM Mo coctaBy. CTpoeHune u (akTopbsl YCTOHMUMBOCTH
JUCIEpPCHBIX cucTeM. Pacro3HaBaHuME HCTUHHBIX pPAacTBOPOB, KOJUIOMJHBIX pPAacTBOPOB U
rpyboaucnepcubix cucreM. CrpoeHue MuIeUibl. PaccenBaHue cBeTa HpU MPOXOKIECHUU
CBETOBOTO ITy4YKa Yepe3 ONTUYECKH HEOTHOPOAHYIO cpeny (dddexra Tunmans).
IIpakTuyeckue 3aHATHSA 2
Pemenue 3a1a4 Ha IPUTOTOBIIEHUE PACTBOPOB. 9

Pemenue IMPAKTUKO-OPUCHTHUPOBAHHBIX PACUYCTHBIX 3aJaHuil Ha JUCIICPCHBIC CHCTCMBI,




WCIIONb3yeMble B OBITOBOM UM TPOU3BOACTBEHHON JCSITEIBHOCTH 4YEJNOBEKA, C TO3WIUN
AKOJIOTUYECKON O€301aCHOCTH TOCJICCTBUA M TPAMOTHBIX PEIICHWH MpOOJIeM, CBSA3aHHBIX C
XUMHEN.

Tema 6.2. OCHOBHOE coJIep:KaHue 4 OK 01, OK 02, OK 04, OK 07
HccnenoBanue JlaGopaTopHble 3aHATHSI 4 I1P61-TIP610
CBOMCTB JIaboparopHast pabota «IIpuroroBieHne pacTBOPOBY. 1P 4,10
AACIIEPCHBIX [IpuroToBneHue pacTBOpPOB  3aJaHHOW  (MOJSIPHOM)  KOHLEHTpauuu (C  MPaKTHUKO- 2
CHUCTEM IJIA UX OpPUEHTUPOBAHHBIMU BOIPOCAMM ), OTIPEAEICHUE CPEBI BOJIHBIX PACTBOPOB.
HICHTH(QHKALINH JlaboparopHast pabora «VccrnenoBanue AUCTIEPCHBIX CHCTEM).

[IpuroroBneHne M MU3y4eHUE CBOMCTB JMCIEPCHBIX CHUCTEM pa3HbIX BHJIOB: CYCIICH3UU, 2

AMYJIbCHH, KOJUIOUIHOTO pacTBopa. CpaBHEHUE CBOMCTB UCTUHHBIX U KOJUIOMIHBIX PACTBOPOB,

BBISIBJICHHE OCHOBHBIX Pa3JIMUUi MEXAY HUMH.
Kourpoabsnas padora 4 /lucriepcHble CUCTEMBI. 2
Pazpnen 7. KauyecTBeHHBIE peakiuy O0HAPY/KEHUSI HEOPraAaHUYECKNX U OPraHMYeCKUX BelleCcTB 8
Tema 7.1. OcHoBHOE co/lep:KaHue 4 OK 01, OK 02, OK 04, OK 07
Obnapyxenue IIpakTHYeckne 3aHATHS 2 IIP61- IIP610
HEOPraHUYECKUX JIP 4,10
CATHOHOB I KauecTBeHHBIE XUMHUYECKHE PEAKIINH, XapaKTEPHbIE TS (36Hapy>KevHH;1 HEOPraHUYECKUX
AHHOHOB BEIECTB (KAaTHOHOB U aHUOHOB). COCTaBICHUE YPAaBHEHHI peaKiiii OOHAPYKEHUS KATHOHOB [— 2

VI rpynm 1 aHHOHOB, B T.4. B MOJIEKYJISIPHOM 1 HOHHOU (hopMax.

Peaxiiny oOHapy:KeHHSI HEOPTraHMYECKUX BEIIECTB B PEATbHBIX O0BEKTAX OKPYKAIOMIEH CPEJIbl.

JlabopaTopHble 3aHATHUS 2

OO6Hapy>keHne HeOpraHWu4ecKuX BemecTB (KaTuoHoB [-VI rpymm uinu aHnoHOB) C

WCIIOJIH30BaHUEM KAa4€CTBEHHBIX aHATUTUYCCKUX PEaKIUH.

JIaGopatopHas paboTa Ha BbIOOD:

1. JIaGoparopHast paboTa «AHaIUTUYECKHE peakunu KaTuoHoB [-VI rpymmy.

[IpoBeneHne Ka4eCTBEHHBIX PEaKIUii, UCIIONb3yEeMBbIX I OOHAPYKEHUS KAaTHOHOB | rpymmsl

(xanusi, HaTpusl, Maruusi, aMMonusl), Il rpynmnsl Ha npumepe 6apus, 111 rpynner — cBunna, IV

TPYIIIBI — aTIOMUHMUS, 2

V rpynmer — xenesa (II u II1), VI rpynmer — aukens. Onucanve HaOMI0JaeMbIX SBICHUHN U
COCTaBJICHHE XUMUYECKUX PEAKITHIA.

2. JJaboparopHas paboTa «AHATUTUYECKUE PEAKIIMH AHHOHOB).

[IpoBeneHNe Ka4eCTBEHHBIX PEaKIUii, UCIIOb3yEeMBIX AJIsi OOHAPYKEHHS aHHOHOB: KapOOHaTa,
docdara, cynbdara, cynshuna, HUTparTa, XxJaopuaa u ap. Onrcanue HabII01aeMbIX SIBICHUN U
COCTaBJICHHE XUMUYECKUX PEAKITHIA.




Tema 7.2. OCHOBHOE coJIep:KaHue 4 OK 01, OK 02, OK 04, OK 07
OO6HapyxeHue TpakTHYecKHe 3aHATHS 2 I1PG1- [IPG10
OpraHn4CeCKuX KadecTBeHHBIC XUMHUUYECKHE PEAKITH, XapaKTePHBIC /11 OOHAPYKEHHSI OTJEIBHBIX KJIACCOB 1P 4,10
BCIICCTB OpPraHUYECKUX COSAMHECHUN: (DEHOIIOB, alIbJCTUIOB, KpaXxMalia, YKCYCHON KHUCIIOTHI,
OTACTBHBIX aMUHOKUCIIOT U JP. 5
KJIaCCOB € Jlenarypanus OEJIKOB IMPU HATPEBAHHH, [[BETHBIC PEAKIIUN OCITKOB.
HCIIOIB30BAHUCM | CoCTaBJICHUE KAYECTBEHHBIX pPeaKIMil OOHAPYKEHHS OPraHMYECKUX COSTUHEHUN OTIEITbHBIX
Ka4y€CTBCHHBIX KJIACCOB.
peakinu JlaGopaTopHbie 3aHATHS 2

OObHapy>keHue OpraHnYecKuX COeIUHEHUN OTJEIbHBIX KIIACCOB.

JlaboparopHast paboTa Ha BEIOOD:

1. JlabopaTopHas padota «KauyecTBeHHbBIE PEaKIIMK Ha OT/ACJIbHBIE KJIACChl OPTraHMUECKUX

BEIIECTBY.

[IpoBeneHne KaueCTBEHHBIX PEAKIUil, UCIIOIb3YEMBIX AJIsi OOHAPYKEHHSI OPraHUIECKUX

BEILIECTB PA3JIMYHBIX KJIACCOB: (DEHOJIOB, aJIbICTUIOB, KpaxMasia, yKCYCHOW KUCIIOTHI,

aMUHOKHCIIOT, OeKkoB 1 Ap. Onucanue HaOI01aeMbIX SBICHHH M COCTABICHNE XMMUYCCKUX 2

peaKIuii U/WITH CXEM.

2. JJaboparopnas padota «KaduecTBeHHBIIM aHAIN3 OPTaHUYECKUX COSIUHEHUH 110

(YHKIIMOHATBHBIM TPYIIIIAM.

[IpoBeneHne KaueCTBEHHBIX PEAKIMHI, UCIIOIB3YEMBIX [l PACIIO3HABAHUS OPTaHUYECKUX

BEILIECTB OT/ACJIbHBIX KJIACCOB MO (DYHKITMOHAIBHBIM TPyIIIaM: Ha IPUMEPE AMHUHOKHUCIIOT U

KapOOHOBBIX KUCJIOT, CIUPTOB U (DEHOJIOB, allbJIETUI0B 1 KeTOHOB. Onrcanue HabII0JaeMbIX

SIBJICHUI M COCTABJICHUE XUMUYECKUX PEAKITUN U/UITH CXEM.
HToroBasi KOHTPOJILHAsI padoTa 2
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJIeP:KaHUe (CoepKaHue MPUKJIATHOTO MOIYJIs1) 42
Pa3zes 8. Xumusi B ObITY M IPOU3BOICTBEHHOM eI TETbHOCTH YeJI0BeKa 8 OK 01, OK 02, OK 04, OK 07
Tema 8.1. OcHoBHOE coep:kaHue 8 Jrilgill(? poto
Xumus BOHITY U [[pakriueckne 3ansTus 8 K 2.2
TPOM3BOACTBCHHOM 1 s ryveckas 6e30MaCHOCTD MOCIIEACTBHI OBITOBOM U MTPOU3BOJCTBEHHON ACSITENEHOCTH 4
igiﬁiﬁiﬁocm YEJIOBEKA, CBS3aHHAs C TIEpepadOTKOM BEIIECTB; OMCK U aHAJIN3 XUMUYECKON HH(MOpMAITIHU 13

pa3IUYHBIX UCTOYHUKOB (Hay4yHas U yuyeOHO-Hay4yHas JUTeparypa, CpeiCTBAa MacCOBOM
nHpopmanuu, cetb IHTEpHET U ApyrHe).

Keticsl (c yueTom Oynymieit npodeccuoHanbHOM NeITeNbHOCTH) Ha aHAU3 WH(POpMAIIUU O
IIPOU3BOJICTBEHHOH JIEATEIbHOCTH YEJIOBEKA, CBA3aHHOMU C N1epepabOTKON 1 MOJyYEeHHEM




BEIIECTB, a TAKXKE C IKOJIOTHYECKON 0€30M1acCHOCTHIO.
3ammuTa keiica: [IpeacraBieHue pe3yabTaToB PEIICHUS KEHCOB (BBICTYIUICHHE C
MIPE3CHTALNECH )

*Paznen 9.1. UcciienoBanue 1 XuMu4ecKuii aHau3 00beKTOB Ouocdepsbl

36

Tema 9.1.1.
OcHoBBI
nabopaTopHOH
MPAKTUKH B
poheCCHOHATILHBI
X mabopaTopusx

OcCHOBHOE cO/Iep:KaHue

JlabopaTopHble 3aHATHS

JIaGoparophas pabota «OCHOBBI JTa0OPATOPHOM MPAKTUKH.

JIaGoparopHas ocya U XuMU4ecKre peakTuBbl. OCHOBHBIC JIAOOPATOPHBIC OTIEPAITUH.
JIaboparopHoe obopynoBanue. TexHHKa 0€30IaCHOCTH | MpaBuiia paboTh (TIOBEICHMS) B
J1a00paTOPHH.

HpaRanecmle 3aHATHUSA

BrinonHeHne TUITOBBIX PAcYETOB MO TEMATUKE HKCIIEPUMEHTA (BBIXOJ IPOAYKTA PEAKIIHH,
Macca HaBeCKHU, 00bEM PacTBOPHUTEIS).

OO6paboTka JaHHBIX, aHAIHU3 U OL[EHKA UX JOCTOBEPHOCTH (BBHIYHUCIICHUE CPEHETO 3HAUCHUS
OKCIICPUMCHTAJIbHBIX JaHHBIX, HOFpGIHHOCTI/I).

[IpencraBienue pe3ynbTaToOB KCIEPUMEHTA B pa3nudyHoi ¢popme (Tabnuua, rpaduk, OTUYeT,
JTOKJIa/1, IPE3CHTALIHS).

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

JIP 4,10

IK 2.2

Tema 9.1.2.
XUMHUYECKUH
aHaJinu3 Mpo0 BOJIbI

OcHoBHOE COACPKAHUC

Teopernyeckoe odyuenue

Knaccugukanus npo6 BoJsl [0 BUAY U Ha3HAYEHHUIO, UICXO/SI U3 €€ XMMHUYECKOT0 COCTaBa.
OprasosienTHuecKue CBOIMCTBA (3amax, Npo3pavyHOCTh, [IBETHOCTh, MyTHOCTb) BO/JIBI.
KucnorHocTs u meno4ynocts BoAsl. pH cpenibl u MeTobl ee onpeneneHus. JKecTkocTh BOIBI U
MeTOJIbl e onpeaeneHuss. CylHOCTb METO1a TATPOBAHUS.

Bunel sxecTkocTH BOABI (BpeMeHHas U ocTostHHAs ). JKecTKOCTh BO/IbI KaK IPUYKHA BbINAICHUS
0CaJIKOB WJIM 00pa30BaHUs COJICOTIONKEHUH, UMEIOIIMX MECTO B OBITY M Ha IIPOM3BOJICTBE.
CocraB coseil, BbI3bIBAIOIINX KECTKOCTh BO/bl. XUMUUYECKUE IIPOLECCHI, YCTPAHSIOIINE
JKECTKOCTb BOJbl. Y PaBHEHUs XUMUUYECKUX PEAKLIUN, UJUTFOCTPUPYIOLIUX IPOLECCHI,
MIPOUCXOJISIINE MTPH YCTPAHEHUH KECTKOCTH. Y CTpaHEeHHE BPEMEHHOM )K€CTKOCTH ObITOBBIMU U
XUMHUYeCKHUMHU crioco0amu. CriocoObl yCTpaHEeHUs! HOCTOSIHHON YKECTKOCTH.

IIpakTHYecKHe 3aHATHS

CriocoObI BhIpayKEHUS! KOHIIEHTPAIIUN PacTBOPOB: MaccoBasl J0JIsl paCTBOPEHHOI'O BEIIECTBA,
MOJISIpHAsl M MOJISUTbHAS KOHIIEHTpaluK. TUTp pacTBopa. Pemenne npakTuko-
OpPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3a/IaHUN HA pacdyeT KOHIEHTpaLUi 3arpsA3HSIONIMX BEIIECTB
U X CPAaBHEHHE C MPeJIebHO T0NnycTUMBIMU KoHLIeHTparmsivu (ITJ1K).

OK 01, OK 02, OK 04, OK 07
[1P61- I1P610

JIP 4,10

K 2.2




JlabopaTopHble 3aHATHSA

HccnenoBanne XUMHUYECKOTO COCTaBa Mpod BOJIEI.

JlabopaTopHas paboTta Ha BEIOOP:

1. JTaboparopHas pabdota «O4uCTKa BOABI OT 3arpsi3HEHUN».

Hcnonb3oBaHre METOI0B PHIIBTPOBAHUS U aACOPOLIUU AJIsl OTJICICHUS 3arpsi3HEHUN B
ucciexyeMon mpoode Boabl. BeiOOp MeTo/1a OYUCTKY B 3aBHCUMOCTH OT BUJIa 3arpsiI3HEHUSI.
CpaBuenue 3(pPeKTUBHOCTH PA3IMYHBIX METOJOB OUYHUCTKU BOJBI B Pa3HBIX YCIOBUSX (B
naboparopu, B JOMAITHUX U TIOJIEBBIX YCIOBHSIX).

2. JJaboparopnas padota «Onpezaenenre pH BoJbI 1 €€ KUCIOTHOCTH.

Omnpenenenue pH cpenbl ¢ TOMOIIBI0 YHUBEPCATBLHOTO HHANKaTOpa. Mcnons3oBanue
TUTPOBAHUS I OTpeeNieHus: KUCcI0THOCTH. Onpeenenre o0Iiei KUCIOTHOCTH BOIBI, pacueT
cB0OOMHOM KHcHoTHOCTH. Onpenenenue oomiei u cBo0oaHOM 1menouHoct. CocTaBieHue
ypaBHEHUH peaKIIHii, MPOTEKAIOIINX MPHU ONPEAETCHIUH KUCIOTHOCTH/ IIET0YHOCTH IPOO BOIBI.
YcTaHoBIIeHUE CIIOCOOOB MCTIOIB30BAHUS HCCIIEAOBAHHBIX TPOO BOJBI B dKU3HEACATCILHOCTH
YeloBeKa, Ha OCHOBE MOJIYY€HHBIX JAaHHBIX O COCTaBe.

3. JlaboparopHas padora «OmpeaeseHne 5KeCTKOCTH BOJIbI U CITOCOOBI €€ YCTPAHCHUS.
CriocoOsl ycTpaHeHHs BCEX BUJIOB JKECTKOCTH B 3aBUCUMOCTHU OT COCTaBa COJIEH KECTKOCTH.
Pemenue skcnepuMeHTAIbHOM 3a/1a4M HA BBISIBJICHUE BPEMEHHOM U MOCTOSIHHOM KECTKOCTH
Bozbl. OlleHKa BEPOSITHOCTH YCTPAHEHHUS BCEX BHUJIOB )KECTKOCTHU B JIOMAIIHUX YCIOBHSIX.

Tema 9.1.3.
XUMHUEeCKUH
KOHTPOJIb KAYECTBA
MIPOAYKTOB
MMUTAHUS

OcHoBHOE COACPKAHUC

Teopernyeckoe o0yueHune

KayecTBeHHBII XUMHUYECKUI COCTAB MPOAYKTOB MUTaHUA. BemecTsa, ¢panbcupunupyronme
MIPOJYKTHI IUTAHUSI, U BEIIECTBA, 3arpsA3HSIIONINE MPOIYKThl TUTaHus. OnpenenaeHue
3arpsI3HAOIMX XMMUYECKHX BEIIECTB B TPOLYKTaX MUTaHMs, ONPEAECIICHNE BEIIECTB, HE
3asIBJICHHBIX B COCTABE MPOYKTOB MUTAHUSI.

HpaKaneCKne 3aHATHUSA

Oprannueckue 1 HEOPraHMYECKUE BEUIECTBA, BXOASAIINUE B COCTAB MIPOIYKTOB IMUTAHUS.
Omnpenenenue coctaBa 0Jt0/1 Ha COAEPKAHUE MAKPO M MUKPOAJIEMEHTOB. M3yueHue
MIPEIJIOKEHHBIX MpernoiaBaTesieM OJIr01 Ha TPeIMET XUMUYECKOTO COCTaBa, ONPEEICHHE
JI0JIeH OT CYTOYHOW HOPMBI MaKpO M MUKPOJJIEMEHTOB B YKa3aHHOM OJIIOJIE.

Pemienue nmpakTHKO-OpMEHTUPOBAHHBIX 3aa4 110 KYJWHAPHOW TEMATUKE Pa3JIMYHbBIX THIIOB.

JlabopaTopHble 3aHATHSA

HccnenoBanne XMMHYECKOTO COCTaBa MPOAYKTOB MUTAHHUS.
JlaGopatopHas paboTa Ha BBIOOD:

OK 01, OK 02, OK 04, OK 07
[1P61- TTP610

JIP 4,10

IK 2.2




1. JTaboparopHnast pabota «O0HapyKEHUE HUTPATOB B IPOIYKTAX MTUTAHUSD).

HccnenoBanue MaTepraioB MOJIYKOJIMYECTBEHHBIM METOOM OIPEISIICHIS] HUTPATOB C
UCIOJIb30BaHUEM TU(PEHUIAMUHA (KOPHETIJIOAB! OBOILEH, TUCTh U KOYEPhIKKA KAITyCTHI,
10161 PPYKTOB). AHAIIU3 YPOBHS 3arps3HEHUS] HUTPATAMH 110 HHTEHCUBHOCTH OKpAIIUBaHUS
MIPOJIYKTOB PEAKITUH.

2. JJaboparopHas padota «lccienmoBanue MpoIyKTOB TUTAHUSI HA HAIMYHE YTIIEBOJIOBY.
HccnenoBanne MOTOYHBIX MPOIYKTOB HA HaNW4YME Kpaxmana. MccienoBanue mpoayKToB Ha
HAJINYHE TIFOKO3BI.

Tema 9.1.4.
XUMHYECKUI
aHaiu3 1mpoo
TTOYBEI

OCHOBHOE CO/Iep:KaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

Knaccugukanus nous 1o BUy ¥ Ha3HAYEHUIO, UCXOJI U3 XUMHUECKOTO COCTaBa.
Wnentudukamys mpoObl MOYBHI 110 €€ XUMUYECKOMY COCTaBY, ONMUCAHNE BO3MOKHOCTEH ee
IIPUMEHEHHS.

TpeboBaHus K KaueCcTBY MOYBBI Pa3IMUHOI0 HazHaueHus. Onucanue ocooeHHoCTeN
HCIOJIb30BAaHUS MI0YB B 3aBUCUMOCTH OT TUIIOB, CIIOCOOBI YIyUIlIEHHUs KauecTBa IOYB B
3aBUCUMOCTH OT Ha3HA4YCHMS.

OO6nacTu UCIOJIb30BaHUS OPraHUYECKUX YA0OPEHHH B 3aBUCUMOCTH OT KaUe€CTBEHHOTO
coctaBa. OnricaHne OpraHMYECKUX yI00peHUI 1 X TPUMEHEHNE B 3aBUCHMOCTH OT COCTaBa
IIOYBBI U €€ PA3HOBUIHOCTH.

HpaKaneCKne 3aHATHUSA

O6mactu Ha3HayeHUs (MPUMEHEHUS) TIOUBBI, UCXOIS U3 KAYECTBEHHOTO M KOJIMYE€CTBEHHOTO
cocTaBa. AHaJIM3 HOPMATUBHOM IOKYMEHTAIUU.

Ponp Heoprannyeckux BEIIECTB B KaU€CTBE MUHEPATBHBIX YAOOPEHUH, YIyUIITUTENCH TOYBHI.
CocTaB MUHEpAIbHBIX YIOOpEHUH U UX MPUMEHEHUE B 3aBUCUMOCTH OT COCTaBa MOYBHI U €€
Pa3HOBUIHOCTH. B3auMOCBsI3b cocTaBa y1oOpeHUi U UX BIUSHUS HAa BET€TaTUBHBIE CBOMCTBA U
IJIOJIOHOIIEHUE PACTEHUM.

JlabopaTopHble 3aHATHS

HccnenoBanne XMMHUYeCKOro cocTaBa npoO MOYBHI.

JIaGoparopHas paboTa Ha BBIOOD:

L. JlaGopaTopnas pabota «O0HapyKeHHE HEOPTaHUYECKHUX MTPUMeEcei B TpoOax».
[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 IMOKa3aTeslel ¢ HOpMAaTHBHBIMU
(cipaBOYHBIMU) 3HAYEHUSIMH.

2. JJaboparopHas pabota «Omnpenenenue pH BOAHOHN BBITSHDKKH MTOYBBL, €€ KUCJIOTHOCTH U

OK 01, OK 02, OK 04, OK 07
I1P61-ITPO10

JIP 4,10

K 2.2




LIEJIOYHOCTU».

HccnenoBanmne BOJHBIX BBITSKEK 00pa31l0B TOTOBBIX MOYBEHHBIX CMeCEH (1Sl pa3HbIX TUIIOB
pactenuit). Onpenenenue pH nMoyBkI ¢ UCIOAB30BaHUEM UHAMKATOPOB. OlIEHKA TUIIOB MOYB B
MIpeJICTaBJICHHBIX 00pasiax (CUIbHOKHCIAs, KUCas, CIaboKucas, HelTpaabHasl, EJI04Has).

Tema 9.1.5. OCHOBHOE coJIep:KaHue 10 OK 01, OK 02, OK 04, OK 07
Hccnenosanue Teopernyeckoe o0yueHne 2 ITP61-I1IP610
00BEKTOB VY4eOHO-rcCae10BaTebCKUI TPOSKT B 00JIaCTH MCCIIeI0OBaHUS 00beKTOB Orocdepsl. O630p JIP 4,10
Guochepsl TEM Y4eOHO-HCCIIEI0BATENBCKUX MMPOCKTOB. AJITOPUTM BBIIOTHEHUS MTpoekTa. OnpeeneHue 2 MK 2.2

pOOJIEMbI HCCIIeIOBaHUsA. MeTOo/ bl TIOMCKA, aHAIN3a U 00paObOTKH HH(OPMAITHH O IPOSKTE B

Pa3IMYHBIX UCTOYHUKAX.

IIpakTnyeckue 3aHATHSA 4

OO0oCHOBaHKE aKTYaJIbHOCTH BBIOpPAHHOHM TeMbl. BbIsiBIIeHHE TIpo0OIeMbl ucciieioBanus. Beioop 2

00BEKTOB U METO/IOB HccienoBanus. [locTaHoBKa 1eneld u 3a1a4d uccnenpoBanus. OnpenencHue

npoayKTa uccienoBanus. OnpeesieHue STanoB U COCTABJICHUE TUIaHA UCCIICAOBAHMS.

3amura mpoekta: [IpencraBieHue pe3ybTaTOB BBIMOIHCHHS YYeOHO-HCCIICIOBATEIBCKIX 2

MPOEKTOB (BBICTYIUICHUE C TTPE3CHTAIINCH).

JlabGopaTopHble 3aHATHUS 4

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

(3arpsi3HUTENHN, MAaKpO- U MUKpO3IeMeHThl). OO0paboTka pe3ynabTaToB McciaeaoBanusa. OmeHka 4

KauecTBa MCCIIETYEMOT0 00bhEKTa, HCXOJI U3 PE3yJIbTATOB XMMHYECKOTO aHAIIN3A.
IIpomexyTouHas aTTecTAlMs MO TUCHUILINHE (IK3AMEH) 6
Bcero 144




Temul pehepamos (00Kk1a008), UHOUBGUOYAILHBIX HPOCKHLOB

- bruotexHoJI0orNs 1 reHHas HHxXeHepHs - TexHoinornu X XI Beka.

- HanoTexHonorus Kak NpuOpUTETHOE HAIPABIICHUE PA3BUTUS HAYKU U ITPOU3BOJICTBA
B Poccuiickoit @enepannu.

- CoBpeMEHHbIE METOIbl 00€33apasKUBaAHUSI BOJIBI.

- AJu1oTponusi METaJlIOB.

- Xusnsb u nesrensHocth . . MeHaeneena.

- M30TomsI Bogopoa.

- Mcnionb30BaHue paiOaKTUBHBIX U30TOMOB B TEXHUYECKUX IETISX.

- PEHTT€HOBCKOE U3JIyUYE€HHUE U €T0 UCIOJIb30BAHUE B TEXHUKE U MEAUIIMHE.

- [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.

- PacTtBOpHBI BOKpYyT HAc. TUIIBI paCTBOPOB.

- Bona kak peareHT U cpejia i1 XUMUYECKOTO 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.

- cnosib30BaHre MUHEPATBHBIX KUCIOT Ha MPEANPUITUAX 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€UeCTBEHHOM UBETHOM META/UIypruu. Poiib METa/IOB W 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 CTAHOBJIECHHM W PA3BUTUU MHUPOBOU OPraHUYECKOM
XUMHUH.

- CoBpEMEHHbIE MPEJICTABICHUSI O TEOPUU XUMHUUECKOTO CTPOCHHUSI.



- DKOJIOTMYECKNE aCIIEKTHI UCIIOJIBb30BaHUS YIVIEBOJIOPOJIHOTO CBIPBS.

- DKOHOMHYECKHE aCIEKThl MEXKIYHapOJHOTO COTPYJHUYECTBA 10 MCIOJIb30BAHMIO
YTIEBOAOPOIHOTO CHIPHSL.

- XuMHusl yriIeBOJOPOIHOTO ChIPbs U MOs OyayIiast mpodeccus.

- YIeBo1opOgHOE TOIUIMBO, €T0 BUIBI M HA3HAYEHUE.

- CUHTETHYECKHUE KayuyyKH: UCTOPHSI, MHOTOOOpa3ue U MepCreKTUBBI.

- Pe3nHoTexHMUECKOE TPOU3BOJACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOTpeCCe.

- Hedtp m ee TpaHCHOpPTHpPOBKAa Kak OCHOBA B3aWMOBBITOJTHOTO MEXKIYHApOTHOTO
COTPYAHHUYECTBA.

- ApXUTEKTypa yepe3 npu3My Xumun: AHTOHHO ["ayau.

- MccnenoBanue kayecTBa oKoIaaa

- [lommMepsl B )KU3HU YEIOBEKA

- AHanM3 MOJIOKA ¥ MOJIOYHBIX IIPOJTYKTOB

- AHanM3 JIEKApCTBEHHBIX MPENApaToOB

- AHTUOMOTHUKYU C TOYKHU 3PEHUS] XUMUU

- Kanmudopuuii — aneMeHT Oy ty1iero

- UccnenoBanue cyxoro kopma Juist cobak

- HMccnenoBanue cyxoro kopma it KOLIEK

3. YCJOBUS PEAJIM3AIIMA PABOYEW ITPOI'PAMMBI YUYEBHOU
JUCHUITIJIINHBI

3. 1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

Hist peanmzanuu  pabodeid mporpamMmbl yueOHoW aucnuruiiabl OJ[.12  «Xumwusi»
MPUMEHSIOTCS CIIEAYIONINEe 00pa30BaTeIbHbIE TEXHOJIOTUH:

- npo0OJeMHOe 00yUYEHHUE;

- 00yueHue B COTpyAHUYECTBE (KOMaHIHAs, FPYIOBas padoTa);

- UHQOPMAITMOHHO-KOMMYHHKAIITMOHHBIE TEXHOJIOTHH;

- 37I0pOBbecOEperare TEXHOJIOTHH.

3.2. TpeOoBaHNSA K MUHMMAJIBLHOMY MaTePUAIbHO-TEXHHYECKOMY 00ecCne4eHH IO
Peanuzanus yueOHOM TUCHUTIIMHBI TPEOyeT HAMHUKs y4eOHOTo KaOUHETa XUMUMU.
ObopynoBanue yueOHOro kabuHeTa:

- IOCAJI0YHBIE MECTa MO KOJIUYECTBY CTY/ICHTOB;

- pabodee MecTo MpemnoaBaTes;

- TUJAKTUYECKU KOMIUICKT YIEeOHO-HATJISITHBIX TTOCOOHH 110 AUCITUILIHHE,

- MyJTbTUMEAUIHBIC CPEACTBA OOYUCHHS 110 JUCITUTUINHE,

- 000pyaOBaHKeE I TPOBECHUS BCEX BUIOB JIAOOPATOPHBIX paboT

TexHudeckue cpeacTBa 0OyICHHS:

- KOMITBIOTEP C JIUIIEH3UOHHBIM TIPOTrPAMMHBIM 00CCTICUCHHUEM;

- MyJTbTUMEANATIPOEKTOP;

- DKpaH.

3.3. HudopmanuonHoe odecrniedeHue 00y4eHust

Ilepeyenb  pexkoMeHAyeMbIX  y4eOHbIX  u3AaHuil, HHTepHeT-pecypcos,
JAOMOJTHUTETbHOM JIUTEPATYPbI

OCHOBHbBIE HCTOYHHKHU:

1. Tabpuensa O.C., OctpoymoB W.I'.,CmagkoB C.A., yue6.mocobme, 10-11 i,




n3aatenbeTBO «lIpocsemenuey», 2019 r.
J1OIIOJIHUTENILHBIE HCTOYHUKH:

1. Tabpuensau O.C., OctpoymoB N.I'. O6mias xumMus B TecTax, 3ajaqax, 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'abpuensn u ap. — M.: [Ipoda, 2017.
3. Xumwst. 11 kn.: KorTtponpHbie 1 ipoBepouHbie paboThl K yueoHuky O.C. ['abpuensaa
«Xumus. 11 x.» / O.C. T'abpuensu u ap. — M.: [Ipoda, 2018r.

HNuarepHET-pECYPCHI

www. chem. msu. su (DiekTpoHHass OMOIUOTEKA 10 XUMUHN ).

www. enauki. ru (MHTEpHET-N3MaHNeE [T vunTeneh «EcTecTBEHHBIE HAVKI ).

www. lseptember. ru (MeTommueckas razera «llepBoe CeHTIAOPA).

www. hvsh. ru CkypHaa «XUMUsL B IIKOJIEY).

www. hij. ru OkypHAT «XUMUSI U KU3HBY).

WWW. ChemiStrV-Chel’niStS. com (BHGKTDOHHBIﬁ KypHaJI «XUMHUKH U XUMHUS)

1. www. metodiki. ru (MeTonukmn).

4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

TV CHUTLIAHBI

KonTposibs U omeHka pe3ylbTaToB OOY4YEHUs OCYLIECTBISIETCS MPENOJaBaTesieM B
MpoIiecce MPOBEICHUS MPAKTUUECKUX 3aHITHH U 1a00paTOPHBIX paboT, TECTUPOBAHMUS,
a TaKKe BBIMOJHEHUS OOYYaIONMIMMUCA WHAUBUIYAIbHBIX 3aJaHul, MPOEKTOB,
uccienoBanuii. Pe3ynbTaThl 00yuYeHHs] OMPEAEHSIOT, 4YTO OOydYaromuecs JOJKHBI
3HaTh, TOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUN U3YUCHUS JUCHUTUINH

Pe3yabTaThbl 0CBOEHHs Y4eOHOI Pa3znen/Tema Tun oueHoYHbIX
AUCHUILINHBI MeponpusTHii
YMeHus: P-1, Temst 1.1- | YcrHbII ompoc
- YMETb BBIABIISATh XapaKT€pPHbIE PU3HAKU U 1.2 TectupoBanue,
B3aUMOCBS3b U3YUCHHBIX TOHATUH, IPUMEHSATh P 2, Temsr IIpakTryeckue paboTsl
COOTBETCTBYIOIIME TIOHATHS [IPU ONTUCAHUU 2.1.,2.2 KonTtponbHbie paboTs!
CTPOEHHS ¥ CBOICTB HEOPTaHMIECKHX M P 3, Temnl II/[IHKTaHTH .
OpPraHMYECKHX BEIIECTB U UX MPEBpaICHHI; 3.1,3.2,33 HIMBUAYATIBHBIC  yACOHBIC
o IIPOEKTHI
BBISIBJIATH B3aUMOCBSI3b XUMHUUECKHUX 3HAHUH C P 4, Temsr .
41-43 @pOHTAIBHBIN OITPOC
MOHATHSIMU U IIPEJICTaBICHUSIMU 174 d.-4.
pel APYT OK3aMeH
€CTECTBEHHOHAYYHBIX IIPEAMETOB; P 5, Temsr 5.1
- HCII0JIb30BaTh HAUMEHOBAHUS XUMUYECKHUX P 6, Temsr 6.1-
COEMHEHUI MEKIYHAPOJHOTO COK03a 6.2

TEOPETUYECKON U IPUKIIAHON XUMUH U
TPUBHUAJIBHBIE HA3BaHUS BAKHEUIIINX BELIECTB
(3TUTEH, alleTUIICH, TIUIeprH, (GEeHO,
(dbopManbaeru, yKCyCHas KHCIOTa, TIUINH,
yrapHbIN ra3, yriaeKuciblii ra3, aMMHaK,
rameHast i3BeCTh, HerameHast H3BeCTh,
MMATHEBAs COJIA U APYTHX ), COCTABIIATH
(hopMyITEI HEOPTAHMYECKUX B OPTAaHHYECKUX
BEIIECTB, YPAaBHCHUSI XUMUUECKUX PEAKIUH,




OOBSICHSITH X CMBICT; TIOJTBEPKIATh
XapaKTepHble XMMUUECKHUE CBOICTBA BELLIECTB
COOTBETCTBYIOILIMMU 3KCIEPUMEHTAMU U
3alMCSIMU YPABHEHUN XUMUYECKUX PEAKLINA;

- YCTaHABJIMBATh IPUHAIEKHOCTh U3yUEHHBIX
HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB K
OIpe/ieJIEHHBIM KJlaccaM U Ipyniam
COEIMHEHMI, XapaKTepU30BaTh UX COCTaB U
BaYKHEHIIIME CBOICTBA; ONPEesTh BUIbI
XUMHUYECKUX CBsI3eH (KOBaJIeHTHAs, HOHHAS,
MeTaJJIn4yecKasi, BOJOPOJIHAs ), TUIIbI
KPUCTAITTNYECKUX PEIIETOK BEIEeCTB;
KJIacCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

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

- IPOBOJUTH PACUYETHI 10 XUMUYECKUM
dbopMyniaM U ypaBHEHUSIM XUMHUYECKUX
peakuuii ¢ UCTOIb30BaHUEM (PU3UUECKUX
BEJIMYMH, XapaKTEPU3YIOIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA
BELIECTBA; UCIOJIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS ISl IPUHATUSI pEIICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;
- IUIAHUPOBATH U BHITIOJIIHATh XUMHUYECKHI
9KCIIEPUMEHT (IIPEBPAILEHHs] OPraHUUYECKUX
BELIECTB IPU HarpeBaHUM, OJIyY€HHUE ITHIICHA
U U3YYEHUE €T0 CBOWCTB, KAYECTBEHHBIE
pEeaKIK Ha allbJIECTUIbl, KpaxMall, YKCYCHYIO
KHCIIOTY; IeHaTypaiusi OeIKoB MpH
HarpeBaHuU, [IBETHBIE PeaKIINH OENIKOB;
MIPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa,
OIIPEAEIATE CPEY BOAHBIX PACTBOPOB,
KaueCTBEHHBIC PEaKINH Ha Cynbdar-,
KapOOHAT- U XJIOPU/I-AaHHOHBI, HA KATHOH
aMMOHUSL; pelIaTh SKCIIEPUMEHTAIbHBIE 3aa4n
o TeMaM «Metauel» U «HemeTtanns») B
COOTBETCTBUH C MPaBUIAMU TEXHUKHU
0€30macHOCTH MpU OOpaIEHUH C BEIIECTBAMU
1 1a00paTOpPHBIM 000PYIOBAaHUEM;
MIPE/ICTaBIATh PE3yIbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (hOpMe 3anncy ypaBHEHU N
COOTBETCTBYIOIIUX peakuuil u GopMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3yJbTaTOB;

- aHaJIM3UPOBATh XUMHUYECKYIO0 HHPOPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB




MaccoBoOi nHpopmanuu, cetb IHTepHET U
Ipyrue);

- cOOMI0IaTh MpaBUiIa SKOJIOTHICCKH
11€J1ec000pa3HOro NOBECHUS B OBITY H
TPYAOBOH J€ATEIBHOCTHU B LIEJIAX COXPaHEHUS
CBOETO 3/10POBbs U OKPYXKAIOLIEH ITPUPOIHON
CpE€/lbl; YUUTHIBATh ONTACHOCTH BO3JIEHCTBUS HA
JKUBBIE OpraHU3Mbl OIIPEIEIICHHBIX BELIECTB,
IIOHMMAs CMBICII IT0Ka3aTesis IpeebHON
JOIyCTUMON KOHLIEHTPALH

3HaHHA

0 XUMHUYECKOH COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPa, POJIA
XUMUH B TIO3HAHWUH SIBJICHUI MIPUPOJIBI, B
(hOpMUPOBAHUY MBIIIICHUS U KYJIBTYpPbI
JTUYHOCTH, €€ (YHKIIMOHATIHHOWU IPaMOTHOCTH,
HEOOXOUMOM JIJIsl PEIICHHS TPAKTHICCKUX
3aJ1a4 1 DKOJOTHYSCKHU 00OCHOBAHHOTO
OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHOM
cpene;

- BIIQJICHUE CUCTEMOMN XMMHWYCCKUX 3HAHUI,
KOTOpasi BKJIFOYAET: OCHOBOTOJIATAIOIIHE
MOHSATHS (XUMAYECKUI PJIEMEHT, aTOM,
3JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AJIEKTPOHHBIE OpOUTATIM AaTOMOB, MOH,
MOJIEKYJIa, BaJIECHTHOCT,
AIEKTPOOTPHUIIATEIHFHOCTb, CTETIEHb OKUCIICHUS,
XUMHUYECKas CBsI3b, MOJIb, MOJISIPHAsST Macca,
MOJIIPHBINA 00BEM, YITIEpPOJHBIN CKETIET,
(GyHKIIMOHATBHAS TPYIITA, PAAUKa, U30MEPHS,
M30MEpbI, TOMOJIOTHYECKHUH Psijl, TOMOJIOTH,
YII€BOAOPOAbI, KUCIOPO- U a30TCOAEPKAILNE
COCAUHEHHMS, OMOJIOTHYCCKH aKTHBHEIC
BelecTBa (yriaeBOIbI, XKUPHI, OEIKH), MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS],
KPUCTAJUTMYECKAs PEIIeTKa, TUIIbl XUMUYECKUX
peakiuii (OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE,
9K30-H SHJIOTEPMHUECKHUE, PEAKITTH HOHHOTO
oOMeHa), pacTBOP, MJIEKTPOIIUTHI,
HEDJICKTPOJIUTHI, DJICKTPOITUTHIECKAS
JACCOIAAIS, OKUCIIMTEIb, BOCCTAHOBUTED,
CKOPOCTh XUMHUUYECKOU PEAKIINH, XUMUIECKOE
pPaBHOBECHE), TCOPUU U 3aKOHBI (TEOPHsI
XUMHUYECKOTO CTPOCHHS OPTaHUIECKUX
BemiecTB A.M. bytnepoBa, Teopust
AIIEKTPOJIUTHYECKON JUCCOIHAIIIH,
nepuoanueckuii 3akon /.. Menneneena,
3aKOH COXPaHEHUsI MaCChl), 3aKOHOMEPHOCTH,

P-1, Temsr 1.1-
1.3

P 2, Temsl
2.1.2.2

P 3, Temsbl
3.1.,3.2,33

P 4, Temsl
41.-43

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

VYerHbli onpoc
TectupoBanue,
[TpakTuyeckue paboThI
KoHnTponbHbie paboThl
JMKTaHTBI

WuauBuayanbHble  yuyeOHbIE
IIPOEKTHI

OpOoHTAIBHBINA OMPOC
OK3aMeH




CUMBOJIMYECKUH S3bIK XUMUU,
(hakTONOrMUECKHEe CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIYyYEHUH U O€30I1aCHOM
WCII0JIb30BaHUH 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
JEATEIILHOCTH 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, KOHTPONBHEIX pabor,
MIPUHITUTIE OEPEXKITUBOTO TPOU3BOICTRBA, BBIIIOJTHCHMEC TCCTUPOBAHUA U
5} PEKTUBHO IeHCTBOBATH B UPE3BBIYAHBIX NMPAKTHYECKNX paboT
CUTYaITUIX
1K 2.2 Beinosnnenue ieue6Ho- P7 DKcnepTHoe HalJoIeHue

JIMarHOCTUYECKUX BETEPUHAPHBIX
MaHUITYJSIUANA

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




