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Pa6ouas nporpamma yueOnoit nucuummnsl OJ].12 «XUMUS» pazpaboTana Ha OCHOBE:
- 3akoHa P® ot 29 nekadps 2012 r. Ne 273-®3 «0O6 obpazoBanum B Poccuiickoi
denepanumn»;

- @enepallbHOTO  TOCYAAPCTBEHHOTO0  00pa3oBaTENIbHOIO  CTaHAapTa  CPEIHEro
npodeccuoHalbHOrO 00pa3oBanus 1o crenuanbHocTH 38.02.07 bankoBckoe aeno
(yTBepikaeH mpuka3oM MuHUCTepcTBa mpocBeinenus o Poccuiickoit @eneparuu ot 14
HOs10pst 2023 1. Ne 856);

- @enepanpbHOr0 rocyJapCTBEHHOrO 00pa30BaTENIbHOIO CTAaHAApTa CPEAHErOo OOILEro
o0Opa3oBaHMsl YTBEP)KICHHOTO TpUKa3oM MuUHHUCTEpCcTBa OOpa3oBaHHs W HAyKd
Poccuiickoit @enepaunn ot 17 mast 2012 r. Ne 413;

- [Ipuxaza MunucrepcrBa npocsemenus PO ot 12 aBrycra 2022 r. Ne 732 «O BHeceHUn
U3MEHEeHu B (eaepaibHbI TOCYJapCTBEHHBIM 00pa3oBaTEeNbHBIA CTaHIAPT CPETHETO
oO1ero o0pa3oBaHusl, yTBEPKIECHHBIN MTPUKa30M MHHHUCTEpCTBA 00pa30BaHUsA U HAYKH
Poccuiickoii @enepanuu ot 17 mast 2012 1. Ne 413»;

- [Ipukaza MunnctepcTBa npocsenieHus: Poccuiickoit @enepannn ot 24.08.2022 Ne 762
«O6 yrBepxkaeHuu I[lopsiaka opraHu3alid W OCYIIECTBICHUS OOpa30BaTEIbHOM
JESATENIbBHOCTH 10 00pa3oBaTeNbHBIM IporpaMmaM CpelHero mpo¢ecCHOHaIBLHOrO
00pa3oBaHUsN;

-+ [Ipukaza MunuctepctBa mnpocBemnieHuss Poccun ot 23.11.2022 Ne 1014 «O06
YTBEpXKACHUM  (enepaibHOM  00pa3oBaTeNbHOM MpOrpaMMbl  CPEAHETO  OOIIEro
00pa3oBaHUsNY;

- IpUMEpHOW paboueil mporpamMmbl 00IIE0O0pa30BaTENIbHONM NUCHMIUIMHBL  « XUMUS»
(6azoBBIif  YpOBEHB) I MPOPECCHOHAIBHBIX  O0Pa30BATEIbHBIX  OpTaHH3AIUid
(ytBepxaeHa Ha 3acegaHuu CoBeTa MO OLEHKE COJEP)KAHMS M KAayecTBa MPUMEPHBIX
pabounx mporpamMm o0O0IIE00pa30BATEILHOIO W COIMAIbHO-TYMaHUTAPHOTO IIUKJIOB
cpeanero npodeccruonanbHoro oopazopanus [Iporokon Ne 14 ot 30.11. 2022 r. ®I'BOY
JI10 UPTIO).

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

1.1 Ob6aacTb npuMeHeHus1 padoyeil MPoOrpaMmbl

Pabouass mporpamma yueOHo¥ nucuumimuabl OJ[.12 «Xumus» SBIsSE€TCA YacThIO
OCHOBHOM 00pa3zoBaTesibHOM nporpaMmbl B cooTBeTcTBUU ¢ PI'OC no cnenuaibHOCTH
CIIO 38.02.07 baukoBckoe Jeo.

1.2 Mecro y4eOHOW IUCUMILIMHBI B CTPYKType OCHOBHOM 00pa3oBaTebLHOM
MPOrpaMMbl:

Yyebnas gucnummHa OJ1.12  «Xumwms»  gBiseTcss  y4eOHOW — AUCIUTUTHHOW
oOs3aTeNbHONM  TIpeAMETHOM  oOmacth  «EcTecTBeHHO-HAy4YHBIE — MPEIMETHI»
dbenepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHEro OOIIEro
oOpa3oBaHMUs.

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

[enbio paboueil mporpaMmbl SIBISIETCS — OCBOCHHE OOYYAIOIIUMUCS COJEPIKAHUS
yaeoHor mucruriuabl O/1.12 «Xumus» B cooTBeTcTBUU ¢ TpeboBanmsmMu OI'OC
cpenHero obmero odpa3zoBaHus, (GopMUpOBaHHE Y O0YyYarOUIUXCS MPEACTABICHUS O
XUMHYECKON COCTAaBISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHpPAa KaK OCHOBBI
MPUHATHS PELICHUN B )KU3HEHHBIX U MPOU3BOACTBEHHBIX CUTYAIUSAX, OTBETCTBEHHOIO
MOBEJICHUS B IPUPOTHOU CpE/IE.
3ajaum JUCUUIJIMHBI:

- chopMUpOBaTh MOHUMAHUE 3aKOHOMEPHOCTEN MPOTEKaHUS XUMHUYECKUX MPOIECCOB
U SIBJICHUM B OKPY>KAlOLIEH Cpele, IENOCTHOW HAyYHOW KapTUHBI MUPA, 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 MPOBEJEHUS MPOCTEUIINX XUMHUYECKUX IKCIIEPUMEHTAITBHBIX
UCCJIEIOBAHUM C COOJIIOJICHHEM TpaBUil 0€301acHOTO OOpallieHus C BEIIeCTBaMHU U
71a060paTOPHBIM 000PYIOBAHUEM;

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

- chopMHUpOBaTH yMEHHUS MPOTHO3UPOBATH IMOCIEJACTBUS CBOCU [EATCIIBHOCTH H
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
JTOCTUKEHHE 00YUaIOIITUMUCS CICYIONINX pPe3)ibmamos:

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

Kon u HammeHoBaHue IlnanupyemMble pe3yJbTaTbl 0CBOCHHS JMCIUILIHHBI
OpPMHPYEMBbIX
(hopmupy N Oo0uue JAucuMiiimHapHbie
KOMIIeTeH Ui




OK 01. Beibupats criocoObt
pelieHus 3a1aq
npodeCcCuOHATBLHON
JESITEIIBHOCTH
NPUMEHHUTEIBHO K
Ppa3InYHbIM KOHTCKCTaM

B 4acTu TPYAOBOI0
BOCIIUTAHMS:

- JIP27 roTOBHOCTH K TpYyAY,
OCO3HaHHE LICHHOCTH
MacTepcTBa, TPYA0Jt00ue;

- JIP28 TroTOBHOCTH K
aKTHUBHOM JIEATCIbHOCTH
TEXHOJIOTUYECKOM u
COLIMAIbHON
HaIpaBJIEHHOCTH,
CIIOCOOHOCTh WHHUIIMUPOBATH,
IJIAHUPOBATh "
CaMOCTOSITEILHO BBITIOJIHATH
TaKylo JIeATeIbHOCTb;

- JIP29 HWHTEpEC K
pa3IU4HbIM cdepam
npodecCuoHaIbHON
JIeITEILHOCTH,

OBjaaaenue
YHHMBEPCAJIbHBIMH
yueOHBIMU
NMO3HABATEJIbLHBIMH
JeHCTBUSIMM:

a) 0a3oBble JIOTHYECKHE
JIeHCTBUA.

- MP5 CaMOCTOSITEIIbHO
(dbopmynHupoBaTh "
aKTyallu3UpoBaTh MPOOIEMY,
paccMaTpuBaTth ee
BCECTOPOHHE;

- MPo6 yCTaHaBJIUBAaTh
CYILLIECTBEHHBIA MPU3HAK WU
OCHOBaHUS ISl CpaBHEHWUS,
KIaccupuKauu H
0000IICHHS;

- MP7 onpenenars uenu
JEeITEILHOCTH, 3aJ1aBaTh
rnapamMeTpsl M KpPUTEPUU HX
JIOCTHIKEHMS,

- MPS BBISIBIIATD
3aKOHOMEPHOCTH it
MIPOTUBOPEYUS B

paccMaTpuBaEMBbIX SIBJICHUSX;
- MP9 BHOCHUTH KOpPPEKTHBBI
B JIEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE  PE3yJIbTAaTOB
LEensM, OLIEHUBaTbh  PHUCKHU
IIOCJIEICTBUM NEATEIBHOCTH;
- MP10 pa3BHUBaTh
KpEaTUBHOE MBIIUIEHUE IIPH
peneHnn KU3HEHHBIX
npobiem

- T1P62 BJIAJIETH CUCTEMOH
XUMUYECKUX  3HAHUH,  KOTOpasd
BKJIIOYAET: OCHOBOIIOJIAraroIue
HNOHATHSL  (XMMHUYECKUH  3JIEMEHT,

aToM, AJIEKTpOHHAas 000JI0UKa aToMa,
S-, p-, O-3JeKTpoHHBIC OpOHTAIH
aTOMOB, WOH, MOJIEKYIa,
BaJICHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJICHUS, XHUMHYECKas  CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJISPHBIN
o00BeMm, YTIIEPOHBIN CKeJIeT,
(GyHKIIMOHATBHAS TPYIINA, pajauKal,
n30Mepusl, H30MEHI,
TOMOJIOTHUECKUNA  Psif, TOMOJIOTH,
yTI€BOIOPO/bI, KHUCIIOpOJI- u
a30TcoJeprKaIne COCTMHEHHS,
OMOJIOTMYECKH AaKTHUBHBIE BEIIECTBA
(yrieBopl, >KMpHI, OCITKH ), MOHOMED,
ONIUMEpP,  CTPYKTYPHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS,
KpUCTAJUIMYECKass peIlIeTKa, THIIbI
XUMHUYECKUX peaKkuuii
(OKUCTUTEIBHO-
BOCCTaHOBUTEIIbHBIE,
SHAOTEPMUUYECKUE, peaxkuu
MOHHOTO obMmeHa), pacTBop,
JNEKTPOJIUTHI, HEDJIEKTPOIIUTHI,
ANEKTPONIUTHYECKAs  JAUCCOIMAIIMS,
OKHUCJIUTETb, BOCCTaHOBUTEIb,
CKOpPOCTb ~ XHMHMYECKOW pEaklvH,
XUMHUYECKOE paBHOBECHE), TEOPUU U
3aKOHBI  (TCOpPUS  XUMHYECKOTO
CTpPOEHHS OpPraHWYECKHX BEIIECTB
AM. bytnepoga, TEeOpHst
ANEKTPONUTUYECKON  AUCCOIUAIIH,
MIEpUOANYECKUI 3aKOH ..
MenzeneeBa, 3aKOH COXPaHEHUSA
Macchl), 3aKOHOMEPHOCTH,
CUMBOIIMYECKUN  S3BIK  XHMMHH,
(dakronoruueckue  CBEAEHUS O
CBOICTBaxX, COCTaBe, TMONYyYEHUU U
6e301macHoM HCIOJIb30BaHUU
BOKHEHIINX  HEOPTraHWYECKUX U
OpPTaHHYECKUX BEIIECTB B OBITY U

9K30-H

MPaKTUYECKON JESITEIbHOCTH
YeJI0BEKa;

- I1P63 yMEThb BBISIBIIATD
XapaKTepHbIe MIpU3HAKU u
B3aMMOCBSI3b HW3YYEHHBIX IOHATH,
MIPUMEHSITh COOTBETCTBYIOIIHE

TIOHATUA TIPHU ONIMCAHHWU CTPOCHUS U




0) 0asoBbIe
HCCJIeT0BATEIbCKHE
nelcTBUA:

- MP11 BnaneTh HaBBIKAMHU
y4eOHO-UCCIIeI0BATEIbCKOM
U MPOEKTHOM JAEATEIBbHOCTH,
HaBBIKAMM pa3pelIeHUst
pooem;

- MP16 BBISBIISITE TPUUYUHHO-
CIICICTBCHHEIC CBSI3HU U
aKTyaJIu3UpOBaTh 3aja4y,
BBIJIBUTATh TUIIOTE3Y €€
pelIeHus, HaXOIUTh
apryMEeHTHhI 151
JIOKa3aTeJIbCTBA CBOUX
YTBEPKICHHI, 3a/1aBaTh
MapaMeTpbl U KPUTEPUHU
pelieHus;

- MP17 ananu3upoBath
MIOJIyYEHHBIE B XOJ€ peLICHUs
3a/1auu Pe3yJIbTaThI,
KPUTHYECKH OLICHUBAThH UX
JIOCTOBEPHOCTb,
MPOrHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBUSIX;

- MP21 ymeTs nepeHoCUTh
3HaHUS B MTO3HABATEIIbHYIO U
MPAKTUYECKYIO0 00TIacTH
KH3HEICATCILHOCTH;

- MP22 ymets
WHTETPUPOBATH 3HAHUS U3
Pa3HBIX IPEIMETHBIX
o0jacTen;

- MP23 BEIIBHUTATH HOBEIE
uJieu, IpeajiaraTh
OpUTHHAJIbHBIE MOX0/IbI U
perieHus

- CIOCOOHOCTh UX
HCIIOL30BaHUS B
IMO3HABATCILHOU U
COIMAJIbHOW MPAKTUKE

CBOICTB HEOPraHUYECKUX u
OpraHMYECKUX  BEIIECTB U  MX
IIPEBPALICHUN; BBISBIIATH
B3aMMOCBSI3b XMMHUUYECKUX 3HAHUH ¢
HNOHATHAMM W TIPEICTABICHUSMU
IPYrux €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- I1IP64  ymerp
HaUMEHOBAHHUS
COEIMHEHHI MEXKIYHAPOIHOTO
Coro3a TEOPETUYECKON U
MPUKJIAJHON XUMHUU U TPUBUAJIbHBIE
Ha3BaHHWA  BAXHEHIIMX  BEILECTB
(aTHNIeH,  alleTWIEH,  [JIMIEPHH,
¢denon, dopmanpaerun, ykcycHas
KHUCJIOTa, IJIMLMH, YrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ralmieHas
U3BECTb, HeraieHas U3BECTb,
IIUTbEBAs cola U JpYyrux),
COCTaBIIATh bopmynb
HEOPraHUYECKUX U OpraHM4eCcKHX
BELIECTB, YPAaBHEHUsS XUMHYECKHX
peakimii, OOBSICHATH WX CMBICI;
HOTBEPK1aTh XapaKkTepHbIE
XUMUYECKHE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOIIUMU
JKCIIEPUMEHTAMU M 3alUCAMHU
YpaBHEHUN XUMUYECKUX PEAKIUH;

- IIP65 ymerp ycTaHaBIMBaTh
IIPUHA]JIEKHOCTD U3Y4YEHHBIX
HEOPraHWUYECKUX U OpraHM4eCcKHX
BELIECTB K OIPENEICHHBIM KJlaccaM
51 rpymnmnam COCIMHEHU,
XapakTepu3oBaTb MX COCTaB U
BAKHEWINIME CBOMCTBA; OINPENEIATH
BU/IBI XUMHUYECKHUX CBsI3eH
(xoBaJIeHTHaH, WNOHHas,
METAJIINYECKasl, BOJAOPOAHAs), TUIIbI
KPUCTAIITNYECKUX pemeTox
BEILIECTB; KJaccuuuupoBaTh
XUMHUYECKHE PEAKIINH;

- I1P61 copMHpOBaThH
MPEJICTABICHUA: O  XUMHUYECKOU
COCTAaBJISIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, POJIM XMMHHM B TIO3HAHHUHU
SBJIEHUU NPUPOJbL, B GOPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYPbl JMYHOCTH,
ee (DyHKIIMOHAIBHOW TPAMOTHOCTH,

HCIIOJb30BaTh
XUMHNYCCKHUX

HE00X0AuMOMH TUISL peLeHus
MPaKTUYECKHUX 3a1a4 u
9KOJIOTMYECKH 000CHOBAHHOTO




OTHOIICHUSI K CBOEMY 3I0pPOBBIO U
MIPUPOIHOM CPEE;

- [IP67 ymeTh HpPOBOIUTH pacdeThl
Mo XWUMHYECKUM ¢opMmylaM u
YpaBHEHUSAM XMMHUYECKUX PEaKIUil ¢

HCII0JIb30BaHUEM buznveckux
BEJINYMH, XapaKTepU3YIOIUX
BEIIIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: Macchl, obbeMa
(HOpMmaJIbHBIE ~ YCJOBMSI)  Ta3oB,
KOJINYECTBA BEIIIECTBA;
UCIOJIb30BATh CHCTEMHBIE

XUMHYCCKUEC 3HAHUA IJI1 IMPHUHATHA
peH_IeHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX

CUTYyalUsIX, CBSI3aHHBIX c
BEIIECTBAMU U UX IPUMEHEHHEM

OK. 02 Hcnonb3oBaTh B obJ1acTu nennoctu | - IIP68 ymers 1u1aHupoBaTh WU
COBPEMEHHBIE CPEJICTBA HAYYHOI'O NO3HAHUS: BBINOJIHSATD XUMHYECKUN
IIOUCKA, aHaIM3a U - JIP36 cdopMHUPOBAHHOCTH | SKCIIEPUMEHT (nmpeBpalueHus
UHTEPIIpETALUU MHPOBO33PEHHU, OpPraHUYECKUX BELIECTB npu
uHpOpMaLIUU U COOTBETCTBYIOLIETO HarpeBaHuM, IOJIyYCHUE ATUJIICHA U
MH(pOpPMalLMOHHbIE COBPEMEHHOMY YPOBHIO | U3y4Y€HUE ero CBOMCTB,
TEXHOJIOTUH JUISI pa3BUTHS HayK{ U | KaUeCTBEHHbIE peakiuu Ha
BBITNIOJIHEHMSI 3a/1a4 OOLIECTBEHHOM  MPAKTUKH, | aJbAETUAbl, Kpaxmall, YKCYCHYIO
npodeccruoHaIbHON OCHOBAaHHOTO Ha JHUaJiore | KUCJIOTY; JeHaTypanus OelIKOB NpHU
JESTENbHOCTH KYJIbTYp, CIIOCOOCTBYIOIIETO | HATPEBAaHUM,  LIBETHBIE  PEaKLUU

OCO3HaHMIO CBOEr0 MecTa B | OEJNKOB; IIPOBOJIUTH peakuuu

MOJUKYJIbTYPHOM MHUPE;
- JIP37 coBeplIeHCTBOBaHHE
SI3BIKOBOM W YHTATEIbCKOU
KyJIbTYpbl ~ Kak  CpeICTBa
B3aHUMOJICUCTBUS MEXIY
JIFOJIBMU U TTIO3HAHUS MUDA;

- JIP38 oco3HaHMe IIEHHOCTHU
Hay4HOU JIeSITeIbHOCTH,
TOTOBHOCTb  OCYILECTBIIATH
MPOEKTHYIO u
HCCIIEI0BATENBCKYIO

eI TEeILHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE;
OBjaagenue
YHHMBEPCAJIbHBIMHA
yueOHBIMU
NMO3HABATEJILHBIMH
JeHCTBHUAMM:

B) padorta ¢ nHdopManmeii:
- MP25 Bnanmetr HaBBIKAMH
noyiydeHuss uHpopmanuu u3
HWCTOYHUKOB PAa3HbIX THUIIOB,
CaMOCTOSTEIbHO
OCYIIIECTBIIATh MTOWCK,
aHaJIu3, CHUCTEMaTH3alHI0 M

HWOHHOTO 0OMEHa, OTPEACNATh CPpeay
BOJIHBIX PAacTBOPOB, KadeCTBEHHbIE
peakuuu Ha cynbdar-, kapooHaT- U
XJIOpPU/I-aHUOHBI, Ha KaTHOH
aMMOHUS; peuartpb
SKCHEpUMEHTANbHbIE  3aJaud 110
TemaMm «Metamib» U «Hemerambry)
B COOTBETCTBUM C  IpaBUIAMHU
TEXHUKHU 0e301acHOCTH npu
oOpamieHUu C  BeHIeCTBaMU U
1a00paTOPHBIM 000pynOBaHKEM;
MIPE/ICTaBIATh pe3yNbTaThl
XUMHYECKOTO  DKCIEpPUMEHTa B
dbopme 3anucu ypaBHEHUN
COOTBETCTBYIOLIMX  peakuuil  u
(hopMynupoBaTh BBIBOJIBI Ha OCHOBE
9TUX PE3YJbTATOB;

- TIP69 ymerp aHaIM3UPOBATH
XUMUYECKYIO uHpOpMaIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB
(cpencTB MaccoBoil HMH(pOpMAIHH,
ceTb MHTEpHET U apyrue);

- BIIQJETh OCHOBHBIMH METOJaMH
HAayyHOTO TIO3HAHUS BEIIECTB U
XUMHUYECKHX sIBJIeHUH (HaOmroaeHme,




HHTEPIpETAIIIO

uHpopManuu pa3IMYHBIX
BHJIOB u dhopm
MIPE/ICTABIICHUS;

- MP26 co3maBaTth TEKCTHI B

paznmuuHbBIX  Qopmarax ¢
y4eTOM Ha3HauYeHUs
nHpopMaUd U LEJICBOU
ayauToOpuH, BbIOMpas
ONTUMAJIbHYIO bopmy
IIPECTABICHUS u
BU3YyaJIM3aluH;

- MP27 OLICHUBATD
JOCTOBEPHOCTb,

JIETUTUMHOCTh HMH(OpPMAIIHH,
€€ COOTBETCTBHUE MIPABOBBIM U
MOPATbHO-3THYECKUM
HOpMaM;

- MP28 HCIIOJIb30BaTh
cpenctBa  MHGOPMAIIMOHHBIX
u KOMMYHHKAITIOHHBIX
TEXHOJIOTHH B  pEHICHUU
KOTHUTHBHBIX,
KOMMYHHUKATHUBHBIX u
OpPraHHW3AIlMOHHBIX 337a4 C
cobOmoieHneM  TpeOOBaHMI
PrOHOMUKH, TEXHHKH
0e30IMacHOCTH, TUTUCHEI,
pecypcocOepekeHus,
MPaBOBBIX U ITUYECKUX
HOPM, HOPM
UH(pOPMAaIMOHHOM
0e301acCHOCTH;

- MP29 BianeTs HaBBIKAMH
pacro3HaBaHWS U 3aITUTHI
uHpopManuy,
nH(}OpMaLMOHHON
0E30IMaCHOCTH JIMYHOCTH

H3MepeHue,

MOJICJIMPOBAHUE);
- [IP67 ymeTh HpPOBOIUTH pacdeThl
Mo XWUMHYECKUM ¢opMmylaM u
YpaBHEHUSAM XUMHUYECKUX PEaKIuil ¢

AKCIIEPUMEHT,

HCII0JIb30BaHUEM buznveckux
BEJINYMH, XapaKTepU3YIOIUX
BEIIIECTBA c KOJIMYECTBEHHOMN
CTOPOHBI: Macchbl, o0bemMa
(HOpMmaJIbHBIE ~ YCJOBMSI)  Ta3oB,
KOJINYECTBA BEIIIECTBA;
UCIOJIb30BATh CHCTEMHBIE

XUMHYCCKUEC 3HAHUA IJI1 IMPHUHATHA
peH_ICHI/Iﬁ B KOHKPCTHBIX JXU3HCHHBIX
CUTyalusix, CBA3aHHBIX C
BCIICCTBAMU U UX IIPUMCHCHHUEM

OK. 04 D¢ppexTuBHO
B3aMMO/IEIICTBOBATH U
paboTaTh B KOJIJIEKTUBE H
KOMaH/1e

- JIP2 TOTOBHOCTD K
CaMOpa3BUTHIO,
CaMOCTOSATENHHOCTH u
CaMOOTIPE/IEIICHUIO;

- MP4 oBnaneHne HaBBIKAMH
y4e0OHO-UCCIIeI0BATENHCKOMH,
IIPOEKTHOM M  COLMAIBHOMN
JIeSITeIIbHOCTH;

OBjaaaenue
YHHMBEPCAJIbHBIMHA
KOMMYHUKATHUBHBIMU
JeHCTBUSIMM:

0) coBMecTHas
JesATeJIbHOCTD.

- IIP68 ymers
BBITIOJIHATH

IUTAHUPOBATh |

XUMUYECKUN
SKCIEPUMEHT (npeBparteHus
OpraHUYecKuX BEIIECTB npu
HarpeBaHWH, TOJyUYEHHE STHIICHA U
H3y4eHue €ro CBOJWCTB,
KayeCTBEHHBIC peaKIn Ha
IBJIETUABI, Kpaxmall, YKCYCHYIO
KHCJIOTY; JeHATypanus OelKoB Tpu
HarpeBaHWH, IIBETHbIE  PEAKIIUU
OEJIKOB; MIPOBOJIUTH peakiuu
MOHHOTO 0OMEHa, OMpeAeysATh Cpery
BOJIHBIX PAacTBOPOB, KauyeCTBEHHBIC
peakiMu Ha cyibdar-, KapOoHaT- U




- MP 35 nonHumare wu
HCIIO0b30BaTh MPEUMYIIIECTBA
KOMaHIHOU u
WHUBUYAIbHOU paboTHI,

- MP 37 npuHumarh LeIu
COBMECTHOM  JEATEIBbHOCTH,
OpraHU30BbIBATH u
KOOPJAMHUPOBATh  JIEUCTBHUS
o ee JOCTHKEHHUIO:
COCTaBJIATh ILIaH JCHCTBHIA,
pacnpenenarTb poju C y4eTOM
MHEHUU YYaCTHHUKOB
o0cyx1aTh pe3ynbTaThl
COBMECTHOH paboThI;

- MP 40 xoopauHUpOBATH U

BBITIOJIHATh paboty B
YCIOBHAX peabHOrO,
BUPTYaJIbHOTO "
KOMOWHUPOBAaHHOTO
B3aUMOJICHCTBUS;
- MP 41 ocymectBiaTh

MIO3UTUBHOE CTPAaTErMyecKoe
MOBEJICHHE B  PA3JIUYHBIX
CUTYyaLUsX, HPOSIBIIAT
TBOPYECTBO M BOOOpa)Ke€HUE,
OBbITh HHUIIMATUBHBIM
OBianenue
YHUBEPCAIbHBIMH
peryJiiTHBHBIMH
JefcTBUSIMU:

) NPpUHSITHE ce0sl U IPYTruX
JIoaein:

- MP58 npuHuMaTh MOTHUBBI
U apryMeHThl JPYTuX Jrojeil
IpU  aHaju3€ pe3yJbTaToB
NeSITeNbHOCTH;

- MP60 npusnaBath CcBOE
IpaBO W TMpaBO  JPYrHX
JIIo/Iel Ha OIIMOKHU;

- MP61 pa3BuBarb
CIOCOOHOCTh MOHUMATh MUP
C MO3MIIMU JPYTrOoro
YeJI0BEKa;

XJIOPH/I-aHUOHBI, KaTHOH
aMMOHHS; pemarp
JKCIIEPUMEHTAIIBHBIE  3ala4d 110
temaM «Metamib» U «Hemeramibiy)
B COOTBETCTBHM C  IIpaBWJIaMU
TEXHUKHU 0e30macHOCTH npu
oOpalieHUH ¢  BeUlecTBaMU U
1a00paTOPHBIM 000pyZ0BaHUEM;
IIPEICTaBIISATh pe3yabTaThl
XUMHUYECKOTO  DKCIEpPUMEHTa B
¢bopme 3alnAcCU yYpaBHEHUN
COOTBETCTBYIOIIIMX  peakuud U
(opMyIMpOBaTh BBIBOJBI HA OCHOBE
3TUX PE3YJbTaTOB

Ha

OK.07 CogeiicTBoBaTh B o6sacTn 3Kk0/10rMYECKOTO | - I1P61 copMHpOBaThH
COXPAaHEHHIO OKPYKAIOUIEH | BOCIIUTAHUSA: MpPEJCTaBICHUs: O  XUMHYECKOU
cpensl, - JIP31 cdopMHUPOBaHHOCTH | COCTABIAIOLICH

pecypcocOepeReHuto, 9KOJIOTHUECKON  KYJbTYphI, | €CTECTBEHHOHAYYHON KapTUHBI
IPUMEHSTH 3HaHUS 00 [IOHUMaHHe BIUSHUA | MUPa, pPOJIM XUMHHM B TIO3HAHHUU
M3MEHEHUH KJIMMara, COLIMAJIbHO-9)KOHOMHUYECKUX | SIBJIEHUU MPUPOJIbI, B (pOpMHUpPOBAHUHI
IPUHIUITBI OEPEXINBOTO MIPOLIECCOB  HA  COCTOSIHME | MBIIUIEHUS U KYJIbTYphl JINYHOCTH,
IIPOU3BOJICTBA, MPUPOJAHONM M  COLMANBHON | €€ (YHKIIMOHAIBHOW TI'PaMOTHOCTH,
3 PEKTUBHO AEHCTBOBATH B | CpeJibl, OCO3HaHME | HEOOXOAUMOMN JUISI peleHus




Ype3BhIYAITHBIX CUTYAIUSIX

I00aTBHOTO XapaxkTepa
HKOJIOTUYECKUX MPOOIIeM;

- JIP32 nnanupoBaHue u
OCYILIECTBJIEHUE JICCTBUN B

OKpyXXarolieu  cpeae  Ha
OCHOBE 3HaHUS LeJeu
YCTONYHUBOTO pa3BUTHUSA
YeJI0BEUECTBA;

aKTUBHOE HenpusaTue

JICWCTBUI, IPUHOCAIINX BPE]
OKpY>Karolleu cpene;
- JIP34
MPOrHO3UPOBATH
HeOIaronpusITHbIE
9KOJIOTHYECKHE TTOCIICACTBUA
MpeANPUHIMACMBIX
JICICTBUH,  TPEIOTBPaaTh
HX;

- JIP35 pacmmpenue omnbita
JIeSITEIILHOCTH
9KOJIOTHYCCKOM
HanpaBJIECHHOCTH;

- OBJIQJICHUC HABBIKAMH
y4eOHO-UCCIIeI0BATENbCKOMH,
IIPOEKTHOM U COLMAIILHON
JIeSITENNLHOCTH;

yMeHue

MPaKTUYECKUX 3agau u
9KOJIOTHYECKH 000CHOBaHHOTO
OTHOIICHUSI K CBOEMY 3I0POBBIO U
MIPUPOIHOM CPEE;

- I[IP610 ymerp cobmroaTh mpaBuiia
9KOJIOTHYECKH 11€J1€C000Pa3HOro
noBeieHuss B OBITY U TPYAOBOH
NESATEILHOCTH B IENSIX COXPaHEHUs
CBOETO 3/I0POBbS U OKpY’Karolen
MPUPOJAHON  Cpelbl;  yYUTHIBATH
OMACHOCTh BO3JICHCTBUSl Ha JKUBbBIC
OpPTaHU3MBI OIIPE/ICTICHHBIX BEIIECTB,
HOHHUMAs CMBICTT MoKazaress
MpeIeIbHON JONyCTUMOM
KOHIICHTPAIIUU

I1K 1.3. OcymiecTBisATh
pacueTHoe 00CIyKUBaHUE
CUETOB OIO/IKETOB
Pa3JINYHBIX YPOBHEU

- JIP6 oco3Hanue cBOux
KOHCTUTYITMOHHBIX TIPaB U
00s13aHHOCTEH, yBaXKECHHE
3aKOHA M MPABOIIOPSAKA;
MP43 camocTosTeIbHO
COCTABJISITh TUTAH PEIICHUS
MPOOJIEMBI C YY€TOM
HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH
U MIPEANOYTEHUH;

MP49 naBaTh OLIEHKY HOBBIM
CUTYaIUsIM, BHOCUTh
KOPPEKTHUBHI B JIEATEIHHOCTD,
OIICHHUBAaTh COOTBETCTBHE
pe3yIbTaTOB TIEJISIM;

MP50 BiageTsr HaBBIKAMH
MO3HaBaTENbHOMN pedaekcuu
KaK OCO3HAHUsI COBEPILIAEMbIX
JNIEUCTBUI U MBICIIUTEILHBIX
MPOIIECCOB, UX PE3YJIbTATOB U
OCHOBaHHI

I1PG9 YMETH AHAJIM3UPOBATH
XUMHYECKYIO nHpopmarIuio,
NIOJIy4aEMYI0 U3 Pa3HbIX HCTOUYHUKOB
(cpeactB MaccoBoM uH(poOpmanuu,
ceTb MIHTEpHET U 1pyrue);

- BJaJETh OCHOBHBIMH METOJIaMU
HAayyHOrO0 IIO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH (HaOmro1eHue,
U3MEpEHHE, IKCIEPUMEHT,
MO/JIETUPOBAHHE)

OcBoenue conepxkanust ydeOHoM muctumimabl OJ[.12 «Xumus» obecreunBaer
JOCTIKEHHUE 00YYAIOIIUMHUCS CIEAYIONINX AUYHOCHIHBIX PE3Y/IbmMamo6 60CRUMAHUS.
JIP 7 Oco3Haromuii TPUOPUTETHYIO LEHHOCTh JIMYHOCTH YEJIOBEKA; YBaXKAIOIIWN



COOCTBEHHYIO M UY)XYIO YHUKAJIBHOCTbh B Pa3jIMYHBIX CUTYallUsAX, BO BceX GopMax H
BHUJIAX JEATEJIBHOCTH.

JIP 9 CoOmronarommii U MpomnaraHaupyOIMi MpaBuiia 3J0pOBOr0 U 0€30MaCHOTO
oOpa3a >KM3HH, CIIOPTa; MPEeAYIPEKAAIOMIHN 100 MPeo10IeBaIOIINNA 3aBUCUMOCTH OT
aJIKOroJIsi, Tabaka, TICUXOAKTHUBHBIX BELIECTB, a3apTHBIX Urp U T.A. CoxpaHstoumi
MICUXOJIOTUYECKYI0 YCTOMYMBOCTh B CHUTYaTHUBHO CJIOKHBIX WM CTPEMHUTEIBHO
MEHSIIOIINUXCS CUTYalHIX.

JIP 10 3aboTsmuiics O 3alIUTe OKPY’KAIOLIEH Cpeapl, COOCTBEHHOM U UyXKOU
0€30IacHOCTH, B TOM YHCIIE IIU(PPOBOIl.

JIP 12 IlpuHumaromui ceMeWHbIE LIEHHOCTH, TOTOBBIM K CO3JAaHUIO CEMBH U
BOCIIUTAHUIO JETEH; NEMOHCTPUPYIONIMI HENPUATHE HACWIHA B CEMbE, yXOJa OT
POJIUTENBCKOM OTBETCTBEHHOCTH, OTKa3a OT OTHOIIEHHWA CO CBOMMH JETbMH M HX
(bUHAHCOBOTO CO/ICPKAHMUS.

JIP17. IIponaranAvipyromuii OXpaHy OKpYKarolel Cpeabl U TOTOBbII YU4yBCTBOBATh B
Pa3BUTUHN HKOJIOTUYECKOTO T0OPOBOJIHUECTBA

2. CTPYKTYPA U COJEP)KAHUE YYEBHOM JTUCITUIIINHBI
2.1. O0bem yueOHOM JUCHMILIMHBI H BUAbI Y4e0HOI padoThI

Bup yueOHO# padoThI O0bem B yacax
O0beM 00pa3oBaTe/IbHOM NPOrpaMMbl Y4eOHOH 79
AUCHUNIIMHBI

OcCHOBHOE coJIep;KaHue 64
B TOM YHCJIE:

TEOPETUUICCKOE 0OyUCHHE 30
PAKTUYECKUE 3aHITHUS 24
71a00paTOpPHBIC 3aHITHS 10
IIpodeccuoHaILHO OPUEHTHPOBAHHOE COACPKAHUE 6
B TOM YHCJIE:

TEOPETUYECKOE 00yUCHHE 2
ITPAKTUYECKNE 3aHATHUS 4
IIpomexyrounast arrecraums (AudgepeHIupoOBaAHHbIN 2
3a4er)




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

Cooepircanue yueono2o mamepuana (0CHo8Hoe u npogheccuoHanbHo-

Koowr auunocmmnoix,
npeoOMemHbIX Pe3yibmamaos,

Haumenoeanue Oovem N
OpueHmuposanHoe), 1a00pamopHsle U NPAKMUYecKue 3aHAmu, KomnemeHyuil, hopmuposanuio
paszoenos u mem N yacoe
RPUKTIAOHOU MOOYTb KOmopuix cnocoocmeyem
INIEMEeHMm RPOCPAMMDbL
1 2 3 4
OCHOBHOE co/Iep:KaHune 64
Pazjnen 1. OcHOBBI CTPOEHHS BellleCTBA 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
CrpoeHue aToMOB TeopeTnueckoe ooyueHnue 2 JIP7,9,10,12,17
XUMHYECKHUX DJIEMEHTOB | CoBpeMeHHast MOJIeIIb CTpOeHMs aToMa. CHMBOJIMYECKHN SI3BIK XHMHUH. 2 I1P61- ITP610
U [IPUPOJA XUMHYECKON | XUMHYECKHUIA DJIEMEHT. DJIEKTPOHHAs KOH(UTypalus aroma.
CBSI3H Kraccudukanus XUMUYECKUX 3JIEMEHTOB (-, P-, 0-2JIeMEeHTBI).
Banentnsle anekTponbl. BaneHTHOCTh. DieKTpOHHAs NpUpoaa
XUMHUYECKOH CBSI3U. DJIEKTPOOTPULATEIbHOCTD. BUJIbI XuMU4ecKol CBA3U
(KoBaJIeHTHAas, HOHHAS, METaJUIMYECKasi, BOJIOPOIHAS) U CIIOCOOKI ee
o0pa3zoBaHMs
IIpakTnyeckune 3aHATHSA 2
Pemenue 3aganuii Ha UCMOJIB30BAHNE XUMUYECKOW CUMBOJIMKHU U 2
Ha3BaHUU COEAMHEHUI IO HOMEHKIIATYPE MEKIYHAPOIHOTO CO03a
TEOPETUYECKON U MPUKIIATHOW XUMHUHU U TPUBUAJIBHBIX Ha3BAHUM JJIsI
COCTaBJICHHS] XUMUYECKUX (POPMYIT IBYXaTOMHBIX COEAMHEHU (OKCHJIOB,
Cynb()UI0B, THAPUJIOB U T.11.) U APYTHX HEOPTAHUUECKUX COCTMHEHUI
OTZIETIbHBIX KJIACCOB.
[IpakTrueckue 3a7aHus HA YCTAHOBIICHUE CBSI3U MEXY CTPOCHUEM
aTOMOB XMUMHMUYECKHUX JIEMEHTOB U MEPUOTUUECKUM U3MEHEHUEM CBOWCTB
XUMHUYECKUX DJIEMEHTOB M UX COCIMHCHHI B COOTBETCTBHH C
nosnioxkeHueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coep:xaHue 2
Iepromaeckuii 3aK0H U | [[pakTHdyecKkne 3aHATHS 2
Tabmua J1.1. [lepuoanueckas cucrtema xumuieckux 3neMentoB [[.1. Menneneena. OK 01
Menzeneesa Ousnyeckuit cmbicia [lepuogunueckoro 3akona [[.11. Menneneena. OK 02




3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB,
00pa3yeMbIX MU MIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJI0KEHUEM XUMHUYECKOT0 3iieMeHTa B [lepuoanueckoit cucreme.
MupoBo33peHueckoe u HayqHoe 3Haduenue Ilepuognueckoro 3axona J1.1.
Menpeneesa. [Iporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX IJIEMEHTOB.

Pemrenue npakTuko-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha
XapaKTepU3aluI0 XUMHUYECKUX 3JIeMEHTOB «MeTtaymnueckue /
HEMETAJUTMYECKUE CBOMCTBA, AJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHUEM U
MOJIO)KEHUEM B IEPUOANUECKON CUCTEME XUMHUUYECKUX AieMeHTOB J[. 1.
MenneneeBa»

J1P7,9,10,12,17
I1P61- TTPG10
I1K1.3

Pa3nea 2. XumMnueckue peakuumn

10

Tema 2.1. Tumesr
XMMHYECKUX PEAKIUI

OcHoBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Knaccudukanus 1 TUIIBI XUMHUYECKUX PEAKIIUN C yYaCTHEM
HeopraHuuyeckux BemecTs. CocTaBlieHNE ypaBHEHUN peaklui
COEIMHEHMS, pa3JI0KEHUs, 3aMellleHus, OOMEHa, B T.4. PEaKI1il ropeHus,
OKHCJIEHUS-BOCCTAHOBJICHHUS.

VYpaBHeHUs OKHUCIEHUSI-BOCCTaHOBIIEHUA. CTeneHb OKUCIEHUS.
Oxucnurens U BoccTaHOBUTENb. COCTAaBIIEHUE U YpaBHUBAHHE
OKHCJIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMM METOJOM JIEKTPOHHOTO
6ananca. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPO/IE,
ITPON3BOJICTBEHHBIX NPOIECCaX U KU3HENEITEIBHOCTH OPraHU3MOB

IIpakTHYecKHe 3aHATHA

KOJ’II/I‘IGCTBGHHI)IG OTHOILIICHUS B XUMHUU. OCHOBHI)IG KOJIMYCCTBCHHBIC
3aKOHBI B XUMHH U PACUEThl IO YPaBHEHUSAM XUMHUYECKUX peakuuil. Moib
Kak eIMHUIAa KOJIMYeCTBa BelecTBa. MossipHas Macca. 3aKOHBI
COXPAaHEHHUS MACChl U DHEPTHH. 3aKOH ABOraJipo. MoJspHEI 00beM
ra3oB. OTHOCUTENbHAS TUIOTHOCTh Ta30B. PacyeTsl o ypaBHEHUSIM
XUMHYECKHUX PEaKIIHii C UCTIONB30BaHUEM MacChl, 00beMa (HOpMalIbHbBIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA

OK 01
JIP7,9,10,12,17
I1P61- TTPG10

Tema 2.2.
DNeKTpoNIUTHYECKast

OcHoBHOE coaepxaHue

Teopernyeckoe o0yueHue

OK 01




JYICCOIMAIINS U UOHHBINA
o0OmMmeH

Teopus 37eKTpOIUTUYECKON Auccolrai. IOHbI. DIeKTPOIUTHI,
HeaJIeKTpoNuThl. Peakuinu nonnoro ooMena. CocraBjieHue peakui
MOHHOT'O 0OMEHA IyTEM COCTABJICHHSI UX TIOJHBIX U COKPAIIEHHBIX
MOHHBIX ypaBHEHUI. KUCIO0THO-OCHOBHBIE peaklMy. 3aJaHus Ha
COCTABJICHUE MOHHBIX PEAKLIHI

JlaboparopHble 3aHATHA

JlaGopaTopHas pabota “THITbl XUMHUYECKUX pEaKIIuii”.
HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U
00pa3yroIIUXCs BEIIECTB) U MPU3HAKOB XUMUUECKHUX PEAKIIHIA.
IIpoBenenue peakuuii HOHHOro 0OMEHa, OIIPEIEIEHUE CPEIbl BOAHBIX
pacTBOpoOB. 3aJaHusl HA COCTABJICHHE HOHHBIX PEaKINil

Konrtpoabnas padora 1
CTpoeHue BelecTBa M XMMUYECKHE PEAKIHH

OK 04
JIP7,9,10,12,17
I1P61- ITPG10
I1K1.3

Paznen 3. CTpoenne u cB

oiicTBa HECOPraHuveCKHUX BELICCTB

16

Tema 3.1.

OcHoBHOE€ coJiepiKaHue

Knaccudukanms,

Teoperuueckoe o0yueHue

HOMEHKJIaTypa U
CTpOEHHuEe
HEOpPraHUYECKUX
BELIECCTB

[Ipeamer Heopranmveckoit xumun. Kinaccudukamus HeopraHUIeCKux
BemectB. [IpocTrie u cioxkHbie BemiecTBa. OCHOBHBIE KIACChI CIOKHBIX
BelIeCTB (OKCUIBI, TUIPOKCHIBI, KUCIOTHI, COJIH). B3anMoCBs3b
HeOpFaHI/ILIGCKI/IX BCIICCTB. AFpeFaTHLIe COCTOSIHUA BEUICCTBA.
Kpucrannuueckue u amop¢HbIe BelecTBa. TUIbI KPUCTATITUYECKUX
penieToK (aToMHast, MOJICKYJISIpHAsI, HIOHHAs, METaJUTMYecKas).
3aBUCHUMOCTh (PM3UUYECKUX CBOWMCTB BEIIECTBA OT THUIA KPUCTAITHUECKOMN
peHIGTKI/I. 3aBI/ICI/IMOCTI) XI/IMI/IqGCKOI\/JI AKTUBHOCTHU BCUICCTB OT BHJ1A
XUMHUYECKOH CBA3M U THMA KPUCTALINYECKOH pemeTku. [Ipuunnsl
MHOroo0pasusi BEIIECTB

IIpakTHYecKHe 3aHATHA

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHE BEIECTBA UCXO/IS
U3 UX XUMUYECKOH (OPMYIIBI MIIM COCTaBIEHUE XUMUUECKOH (HhOpMYJIbI
UCXOJs U3 Ha3BaHus BeulecTsa 1o MexxayHapoaHoit (MIOITAK) nmmn
TPUBUAIIBHON HOMEHKJIATYpE.

Pemenne nmpakTuueckux 3aJaHuil Mo KjiaccupUKaluy, HOMEHKIAType U
XUMHAYECKUM (OpMyJIaM HEOPraHMYECKHX BELIECTB PA3JIMYHBIX KJIACCOB
(yrapHblil ra3, yriIeKHCIbIi ra3, aMMHuak, ranieHas U3BECThb, HeralieHas

OK 01

OK 02
JIP7,9,10,12,17
I1P61- TTPG10




U3BECTh, MUTHEBAS COJAa M JPYTMX): HA3bIBaTb U COCTAaBIATH (HOPMYJIbI
XMMHYECKHX BEILIECTB, ONPEACIIATh MPUHAIICKHOCTH K KJ1accy.
HcTounnkn XuMu4eckoi nudopMaIiu (CpecTB MaccoBOr HHPOpMALUH,
cets MuTepHer u apyrue). [lonck napopmanum no Ha3BaHUSAM,
UACHTU(DUKATOPAM, CTPYKTYPHBIM (opMysIam

Tema 3.2.
DOU3NKO-XUMHYECKHE
CBOMCTBa
HEOPraHUYeCKUX
BEIIIECTB

OcHoOBHOE co/iep:KaHue

TGOPGTI/I‘IeCKOG oﬁyqe}me

Merambl. O0mue Gpusnyeckne 1 XMMHUYECKHE CBOMCTBA METALIOB.
CriocoOpl nostydeHus. 3Ha4eHUE METAJJIOB U HEMETAJJIOB B IIPUPOJIE U
KU3HEACATEILHOCTH YeJIOBEKa ¥ OpraHu3MoB. Kopposust MeTayuioB: BUIbI
KOPPO3HUH, CIIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3UH

Hemeramnsl. O0uue ¢puszndyeckue 1 XUMHUUECKUE CBOIICTBa HEMETAIIJIOB.
Tunmuneie cBoiictBa HemeTawioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa CoeIMHEeHHH HemeTaoB. KpyroBopoTsl OMOreHHbIX
2JIEMEHTOB B IPUPOJE

XMMHYECKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEIECTB
(OKCHII0B, TUAPOKCUIOB, KUCIIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIMHEHHH,
BBICIIMX OKCHUJ0OB U TUAPOKCUIOB

IIpakTHYecKHe 3aHATHA

CocraBiieHrne ypaBHEHMM XMMHMUYECKHUX PEaKIUi ¢ y4acTHEM MPOCTHIX U
CJIOKHBIX HEOPTraHWYECKUX BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCHJIOB
METaJUIOB, HEMETaUIOB U aM(OTEpPHBIX 3JIEMEHTOB, HEOPTaHMYECKHX
KHCIIOT, OCHOBaHMH W aM(OTEpHBIX THUIPOKCHIIOB; HEOPTaHUYECKHX
COJIEH, XapaKTEPU3YIOIIUX UX CBOMCTBA.

Pelrenne npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha
CBOMCTBa, COCTaB, MOJy4yeHUE U 0€3011aCHOE UCIIOJIb30BaHNE BAXKHEUIIINX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAEITeTbHOCTH
YeJloBeKa

OK 01

OK 02
JIP7,9,10,12,17
I1P61- TTPG10

Tema 3.3.
WNnentuduxarus
HEOPTaHHYECKUX
BEIIIECTB

OcHoBHOE coaep:xaHue

JlaboparopHble 3aHATUSA

JIaGoparopHas pabota «neHTHuHUKaMs HEOPraHUUECKUX BEIIECTBY.
Pemenne oskcnepUMEHTaNbHBIX 3a7ad IO XHUMHYECKUM CBOWCTBaM
METAJIJIOB U HEMETAJIJIOB, 110 PACIIO3HABAHUIO U MOIYYEHHUIO COEAMHEHUN
METAJUIOB M HEMETAJIJIOB.

OK 01

OK 02

OK 04
JIP7,9,10,12,17
I1P61- TTPG10




W nenTudukaiyst HeOPraHUYeCKUX BEUIECTB C UCMOIb30BAaHUEM HX
(bU3NKO-XMMHUYECKUX CBONUCTB, XapaKTEPHBIX KAUECTBEHHbIX PEAKLUI.
KayecTBeHHbBIE peakiiuy Ha cynbdar-, kKapOoHAT- M XJIOPUI-aHUOHBI, HA
KaTMOH aMMOHHS

KonTtpouabnas paéora 2

CBolicTBa HEOPTaHUYECKUX BEILIECTB

Paznen 4. CtpoeHue u cB

olicTBa OpPraHnveCKux BEIIECTB

24

Tema 4.1.

OcHoOBHOE co/lep:KaHue

Knaccudukanus,

Teopernyeckoe o0yueHue

CTpOCHHE U
HOMEHKJIAaTypa
OpPraHUYECKUX BEIECTB

[TosiBnenue U pa3BUTHE OPraHUYECKON XMMHUHU Kak Hayku. [Ipenmer
OPraHN4eCKOM XMMHHU. MEeCTO 1 3HAUEHUE OPTaHUYECKON XUMHUH B
CUCTEME ECTECTBEHHBIX HaYK.

XUMHUYECKOE CTPOEHUE KaK IMOPSAJOK COCAUHEHHS aTOMOB B MOJIEKYJE
COTJIACHO UX BAJICHTHOCTU. OCHOBHBIE MOJIOKEHUSI TEOPUHU XUMHUYECKOTO
CTpOEHMsI OpraHmyeckux coenuHeHuil A.M. bytnepoBa. YriaepoaHblit
CKEJIET OpraHMYeCKON MOJIEKYJbl. 3aBUCHMOCTb CBOMCTB BEILECTB OT
XMMHYECKOTO CTPOEHHUS MOJIEKYI. MI30Mepust 1 n30MepBI.

[Tonstue o pyHkuuronanpHoOU rpymmne. Pagukan. [TpuHuummb
KJaccu(UKalUi OPraHUYECKUX COSAMHEHUN. MexayHapoaHas
HOMEHKJIaTypa U IPUHIUIBI HOMEHKJIATYPbl OPraHUYECKUX COCTMHEHUN.
[TonsiTre 06 a30TComEPKAIINX COSTUHEHUSIX, OMOTOTHYECKH aKTUBHBIX
BenlecTBax (yriieBojax, )kupax, Oeykax u Jip.), BBICOKOMOJIEKYJISIPHBIX
coeTMHEHMSIX (MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO)

IIpakTHYecKHe 3aHATHSA

Homenkiiatypa opranndeckux COeIMHEHUN OTIETBHBIX KIaCCOB
(HachIIIEHHbIE, HEHACHIIIIEHHBIE M ApOMATUYECKUE YTIEBOJOPOIbI,
CIUPTHI, HEHOJIBI, ATBACTU/IBI, KETOHBI, KAPOOHOBBIE KUCIOTHI U JP.)
CocTaBiieHre TIOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (hOpMYIT
OpPTraHUYECKUX BEIIECTB OTACIbHBIX KJIACCOB, UCIIOIB3Ys X HA3BaHUS 110
CUCTeMaTUYECKOW U TPUBHAIBLHON HOMEHKIIATYpe (ITHIICH, alleTUJICH,
rIIMLepyH, Genos, hopManbaerui, yKCycHas KUCIoTa, TIUIKH). PacueTst
npocTeiiel (GopMyIibl OPraHUYECKON MOJIEKYJIBI, HCXOIS U3
AJIEMEHTHOTO cocTaBa (B %)

OK 01
J1P7,9,10,12,17
I1P61- TTPG10

Tema 4.2. CBoiicTBa
OpTraHUYECKUX

OcHoBHOe coaepkaHue

12

Teopernueckoe odyueHune

OK 01




COE€IUHEHUN

DU3UKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COETMHEHNUI OTIEIbHBIX
KJIacCOB (0COOEHHOCTH KiIacCHU(UKAIIMU U HOMEHKJIATYphl BHYTPH KJ1acca;
TOMOJIOTHUYECKUH psif U o01iast popmyna; u3omepusi; GusndecKue
CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYUYEHUS):

— IIpeAeibHBbIE YIVIEBOAOPOJbl (aJKaHbl M IMKJIOAIKaHbl). [opeHue
METaHa KaK OIMH U3 OCHOBHBIX MCTOUHMKOB TEIUIA B IPOMBIIIJICHHOCTH U
ObITy. CBOMCTBA MPUPOIHBIX YIIIEBOJOPOJIOB, HAXOXKICHUE B PUPOIC U
IIPUMEHEHHE AJIKAHOB;

— HenpeAenbHbIe (AIKEHBI, AIKMHBI U AJIKaIUEHbl) U1 apOMATUYECKUE
yriaeBogopoabl. ['opeHne anermieHa Kak MCTOUHUK
BBICOKOTEMIIEPATYPHOT'O TJIAMEHU JJIsl CBAPKU M PE3KH METAJNIOB

— KUCJIOPOJICOIEPIKAIINe COSTUHEHUS (CITUPTHI U PEHOIIBI, KapOOHOBBIC
KHUCJIOTHI ¥ 3(UPBI, albJIETUAbl U KETOHBI, XKHUPBI, YTJIEBOJIBI).
[IpakTryeckoe MPUMEHEHUE STUIICHTIINKOJIS, TIIUIeprHa, (heHoma.
[Tpumenenue popmanpaeruia, aeTalbIeruia, yKCyCHOM KUCIOTHI.
Mpbl1a KaK coJIM BbICIIMX KapOOHOBBIX KHCIO0T. Morolue cBoiicTBa Mbljia

— a30TCoAEpIKallue COeAMHEHHUs (aMMHbI M aMUHOKUCIOTHI, OENKH).
BricokoMonekynsipHble COEUHEHUS! (CHUHTETUYECKHE U OMOJOTHYECKH-
aKTUBHbIE). MOHOMEp, MOJIMMEpP, CTPYKTypHOE 3BeHO. [lonmmepuzanus
JTHJIEHA KaK OCHOBHOE HAIIPABJICHHUE €r0 UCIIOJIb30BaHUS.

I'eneTnyecKas CB3b MEXKAY KJIACCAMHU OPraHUYECKUX COCIUHEHUN

HpaKaneCKne 3AaHATHUSA

CBoiicTBa OpraHUYECKUX COCTUHEHUN OTAETIbHBIX KJIACCOB (TPUBHAIbHAS
1 MEXJIyHapO/IHas HOMEHKJIATypa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI
MOJTyYeHHUs1): Ipe/iebHbIC (AIKAHbI U IIUKJIOAJIKAHBI), HEMIPEAeIIbHbIE
(ayKeHbl, aJIKWHBI U aJTKaJAUEHbI) U apOMaTHYECKHUE YTIIEBOI0POIbI,
CIUPTHI M (PEeHOIIBI, KAPOOHOBBIE KUCIOTHI U A(UPHI, ATTbAECTHIBI U
KETOHBI, aMUHBI U aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COETUHEHHUSI.
3aaHus Ha COCTaBJIICHUE YPABHEHNH XMMUUECKUX PEAKLU C ydaCTHEM
OpPraHMYECKUX BEIIECTB HA OCHOBAaHUH MX COCTaBa M CTPOCHUS

CocraBiieHne cxeM peakuuid (B TOM YHCIE M0 MPEATIOKEHHBIM IIENOYKaM
MpEeBpaLICHHI ), XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA OPraHUYECKIX
COEMHEHUI OTAENBbHBIX KIJIACCOB, CIIOCOOBI MX IOJIyYEHHUs M Ha3BaHHE
OPraHWYECKUX COCAMHEHUN I10 TPUBUAIBHOM WJIM MEXAYHApOIHOU
CUCTEMATUYECKON HOMEHKJIIATYpeE.

OK 02
JIP7,9,10,12,17
I1P61- ITPG10




Pemrenne npakTMKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha
CBOMCTBA OPraHMYECKUX COCIUHEHHUI OTAEIbHBIX KIACCOB

JlabopaTopHasi paGora

JlaboparopHasi pabora «[IpeBpaimieHuss OpPraHWYECKUX BEIIECTB TPH
HarpeBaHum».

[Tonyyenue 3THIIEHA U U3y4YEHUE €ro CBOMCTB. MOAEIMpPOBaHNE MOJIEKYJI
Y XUMHUYECKUX [IPEBpAILEHUI Ha MpUMepe 3TaHa, STUJICHA, alleTUIIeHa U

Ap.

Tema 4.3.
WNnenrudukarnus
OpraHUYE€CKUX BEIIECTB,
UX 3HAYCHUE U
MIPUMEHEHHE B OBITOBOM
Y IIPOM3BOJCTBEHHON
JIeSITEILHOCTH YeJI0BEKa

OcHoOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

buoopranunueckue coequnenus. [lpumenenue u 6uoaoruyeckas poiib
yrieBooB. OKUCIIEHUE YIJIEBOJOB — HCTOYHHUK YHEPIHH KUBBIX
opranu3moB. O6iacTu NpUuMeHeHus: aMUHOKUCIOT. [IpeBparnienus Oenkos
UK B opranusme. buonorndeckue GyHkuuu 0enkos. buongornueckue
(byHKIMHU XUPOB. PO OpraHnvYeckoil XUMHUH B PEIICHUH TPOOIIeM
IUIEBOM 6€3011aCHOCTH

Ponb opranndeckoil XMMHUHU B PELLIEHUHU NPOOJIEM SHEPTETUYECKON
0€30I1aCHOCTH, B Pa3BUTUH MEMILIMHBI, CO3JaHUHM HOBBIX MaTepHaJIOB,
HOBBIX UICTOYHHMKOB SHEPruu (aJIbTEPHATUBHbBIE HCTOUHUKH SHEPTUN).
OnacHOCTh BO3JEHCTBYSI HA )KUBBIE OPraHU3Mbl OPraHUYECKUX BELIECTB
OTJIENbHBIX KJIACCOB (YIJI€BOIOPO/bI, CIIUPTHI, PEHOJIBL,
XJIOPOPTaHUYECKUE MPOU3BOIHBIE, ATbJIETUIBI U JIP.), CMBICI MTOKa3aTes
MIPEAEIIBHO JOMYCTUMON KOHIIEHTpaluu

JlabopaTopHble 3aHATHS

JlaboparopHasi pabora: “UneHTudukanus OpraHUYECKHX COCIUHEHHIA
OTJENbHBIX KJIACCOB”

Wnentudukaius opraHi4ecKux COeTMHEHUN OTJEeNbHBIX KIIAcCOB (Ha
MIpUMeEpE aJIbJIETHIO0B, KpaxMalia, YKCYCHOU KUCIIOThI, OEIKOB U T.I1.) €
MCIOJIb30BaHUEM UX (DU3UKO-XUMUYECKHX CBOMCTB U XapaKTePHBIX
KaueCTBEHHBIX peakinuid. JleHaTyparus Oenka nmpu HarpeBaHuu. [[BeTHbIC
peakiuu 6enkoB. BO3HHKHOBEHHE aHATUTHYECKOTO CUTHAJA C TOUKH
3pEHUS XUMHYECKUX MPOIECCOB MPHU MPOTEKAaHUHU KAYECTBEHHOMN
peaxiuu, MO3BOJSIONIEH UICHTUPUITUPOBATE MPEJI0KEHHbBIE
OpraHN4YeCKHe BEIIECTBA

OK 04
JIP7,9,10,12,17
I1P61- TTPG10

KonTpoJubHnas paéora 3

CTpyKTypa 1 CBOICTBa OPraHUYECKUX BEIECTB




Pazgen 5. Kunernueckue u TCPMOIMHAMHUYCCKHUEC 3AKOHOMEPHOCTH IPOTCKAHUA XUMHYECCKHUX

peakuuii

Tema 5.1

CKOpOCTh XMMHYECKUX
peaKkuui.

Xumudaeckoe
paBHOBeECHE

OcHoBHoOe coepkaHue

Teopernyeckoe o0yueHue

CKOpOCTh peakiuu, €e 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB: MPHUPOIBI
pearupyromux BEUIECTB, KOHLEHTPAlUU pPEarupyrouux BEIIECTB,
TEMIIepaTypbl U IUIOLIAJAM PEAKUUOHHOW IOBEPXHOCTU. TeIoBble
3¢ (HeKTbl XUMUYECKUX peakuil. DK30- U SHIO0TEPMHUUECKHUE, PEAKIIHH.
OOpatumocTh peakiuii. XuMUYeCKOe PAaBHOBECHE U €r0 CMEIIEHUE TTO]]
JeCTBHEM pa3iIMYHbIX (PaKTOPOB (KOHIICHTPAIIUs PEareHTOB WK
IIPOJYKTOB PEAKLUH, IaBJIeHHE, TEMIIEpaTypa) sl CO3/IaHus
ONTUMAJIbHBIX YCIOBUI MPOTEKAHUSI XUMUYECKUX TIpoueccoB. [TpuHiun
Jle laTense

IlpakTHyecKkue 3aHATUSA

Pemenne mpakTHKO-OpMEHTUPOBAHHBIX 3a/laHU Ha aHaIM3 (AKTOPOB,
BJIMAIOIIMX HAa U3MEHEHHE CKOPOCTHM XHMHMYECKOW peaklu, B T.4. C
MTO3UIIMH 3KOJIOTUUECKH 11€JIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOM
NESATEIBbHOCTH B LIEJIAX COXPAHEHHUs CBOErO 3J0POBbS U OKPYKAKOIIEH
MIPUPOHOM CPEbI.

Pemrenne npakTMKO-OPUEHTUPOBAHHBIX 33JJaHUN HA TPUMEHEHUE
npuHuuna Jle-1llarense 115 HAX0KI€HUS HANPABICHUS CMELICHUS
paBHOBECHS] XUMUYECKOW PEaKIN U aHAIHU3 (PaKTOPOB, BIUSIONIMNX HA
CMEIlleHNEe XUMHYECKOTO PaBHOBECUS

OK 01

OK 02
JIP7,9,10,12,17
I1P61- ITPG10

Pa3nes 6. PacTtBopsl

Tema 6.1.
[TonsiTHe 0 pacTBOpax

OcHoBHOE COACPKAHUC

N

Teopernyeckoe o0yueHune

PactBopenune kak ¢usuko-xumudeckuil npouecc. PactBopbl. CriocoObl
IIPUTOTOBJIEHUST ~ pacTBOpoB.  PactBopumocTs.  MaccoBas — jons
pacTBopeHHOro BemiecTBa. CMBICH TMOKa3aTensl MpeneiabHO JIOMYCTUMON
KOHLEHTPAallUd M €ro MCHOJb30BAaHUE B OLEHKE DSKOJOTMYECKON
0€301acHOCTH.

[IpaBuia SKOJIOTHYECKH 11e51ecO00pa3HOro MOBEACHUS B OBITY U TPYIOBOH
NESITeIbHOCTH B LENSIX COXPAaHEHHUS CBOETO 3/I0pOBbS U OKpYKarollen
MIPUPOJHON CpPEIbl; ONACHOCTb BO3JEHUCTBUS HA JKUBBIE OPraHU3MBI
OTpe/IeJIEHHBIX BEIIECTB.

OK 01

OK 02

OK 07
JIP7,9,10,12,17
I1P61- TTPG10




Pemrenne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HA
pacTBOPBI, UCIOJIb3yeMble B OBITOBON U MPOU3BOACTBEHHOMN
JESTEIbHOCTH YEJIOBEKA

Tema 6.2.
HccnenoBanue cBOUCTB
pacTBOpOB

OcHoOBHOE co/lep:KaHue

JlaGopaTopHble 3aHATUSA

JlaboparopHast pabota «IIpuroroBieHne pacTBOPOBY.

[IpuroToBneHue pacTBOPOB 3aJaHHON (MaccoBOM, %) KOHIIEHTpauuu (c
MPAaKTUKO-OPUEHTUPOBAHHBIMUA  BOINPOCAMH) U OMNpPEJACNICHUE Cpeabl
BOJIHBIX PACTBOPOB.

Pemrenue 3a1au Ha TPUTOTOBJICHHE PACTBOPOB

OK 01

OK 02

OK 04
JIP7,9,10,12,17
I1P61- TTPG10

IIpodeccnonannHo-opue

HTHPOBaHHOE cOJep:KaHue (coaepKaHue NPUKJIATHOTO MOAYJIs)

Pasznen 7.

Xumusi B ObITY M NPOU3BOICTBEHHOM 1eATEJIbHOCTH YeJI0BeKa

Xumus B ObITY U
IPOU3BOACTBEHHON
JEATEIbHOCTH YEI0BeKa

OcHoOBHOE co/lep:KaHue

TeopeaneCKoe oﬁyqe}me

NIOO|O O

Hosgeiimune 10CcTHXEHNS] XUMUYECKON HAYKW U XUMUYECKON TEXHOJIOTHH.
Ponb xumun B obecrieueHu 3KOJI0rHYECKON, SHEPreTUYECKOM U
MUILIEBOM 6e30M1acHOCTH, pa3BUTUN MeauIMHbL. [IpaBuia noucka u
aHaJIM3a XUMUYECKON HH(POPMAIIUU U3 PAa3IMYHBIX UCTOUHUKOB (Hay4YHast
U yueOHO-Hay4Has JINTepaTypa, CpeACcTBa MacCOBOM MH(pOpPMaIINH, CETh
WuTepHer)

IIpakTHYecKHe 3aHATHSA

[louck m aHanmM3 KEHCOB O MNPUMEHEHHMM XUMHUYECKUX BEIIECTB U
TEXHOJIOTHI ¢ y4eToM Oyaymieil npodecCHOHAIbHOW IESTEIHHOCTH IO
TeMaM: Ba)KHEWILIME CTPOUTEIbHBIE MaTepHallbl, KOHCTPYKIHOHHBIE
MaTepuaibl, KpackH, CTEKII0, KepaMHKa, MaTepuanbl i 3JIEKTPOHUKH,
HaHOMaTepHalbl, TEKCTHJIbHbIE  BOJIOKHA, HCTOYHHMKH  SHEPTHH,
OpraHMYecKWe M MHUHEpaJibHble yIO0OpEeHUs, JIEKapCTBEHHbIE BEILECTBA,
OBITOBAsI XUMHUSL.

3amura: [IpencraBnenue pe3yabTaToB pelieHus KelicoB B hopMe MUHU-
JIOKJIaJia C Ipe3eHTalen

OK 01

OK 02

OK 04

OK 07
JIP7,9,10,12,17
I1P61- TTPG10
I1K1.3

IIpoMe:xxyTOo4yHasi aTTecTALUA 10 JUCHUILIMHE (3a4eT)

Bcero

72




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 METO/IbI 00€33apaskKUBaHUs BObI.

- AJu1oTponusi METaJlIOB.

- Xusnsb u nesrensHocth . . MeHaeneena.

- M30TomsI Bogopoa.

- Mcnionb30BaHue paioOaKTUBHBIX U30TOINOB B TEXHUYECKUX LIEIIAX.

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

- [Ina3ma - 4eTBEpTOE COCTOSTHHE BEIIECTRA.

- AMopdHBIe BEIIeCTBa B IPUPOJIE, TEXHUKE, OBITY.

- OXpaHa OKpyXkaroIleu cpebl OT XUMUYECKOTO 3arpsI3HECHHUS.

- KonnuecTBeHHbIE XapaKTEPUCTUKU 3arPSI3HEHUS OKPYIKAIOIIEH CPEbI.

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

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

- KocMeTnueckue renm.

- Munepanbl ¥ TOpHBIE TTOPOJIbI KaK OCHOBA JIUTOCHEPHI.

- PacTBOpBI BOKpYT Hac. THUITBI pacTBOPOB.

- Bosa xak peareHT u cpena sl XAMUYECKOro Mpoliecca.

- JKuznb u nesrenpHocTh C. AppeHuyca.

- Bkiag OTEUYECTBEHHBIX YUYEHBIX B PAa3BUTHUE TEOPHUU  DJICKTPOJIUTHUYECKOMN
JTIACCOLNALIH.

- 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.

- Peakmiuu ropeHust Ha MPOU3BOACTBE U B OBITY.

- BupTtyanbHoe MOJICIMPOBAHNE XUMHUYECKUX MPOIIECCOB.

- Kuznb u nesrenpHocTs I'. [laBu.

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

- Koppo3swus meTamioB u criocoObl 3aIUThl OT KOPPO3HUH.

- HepTHBIC MM 0J1arOpOIHBIC Ta3bl.

- Poxxparoiue cou - raJloreHsl.

- cTopus mIBEACKON CIIUYKMU.

- McTopusa BOBHUKHOBEHUS U PA3BUTHUSI OPraHUYECKON XUMUHU.

- ’Kusnb u nesrensHOCcTh A. M. ByTneposa.

- Ponb OT€4YECTBEHHBIX YYEHBIX B CTAHOBJIECHHM W PA3BUTUU MUPOBOU OPraHUYECKOMN
XHUMHH.

- CoBpeMEeHHbIE IPEACTABICHUS O TEOPUH XUMHUUYECKOT'O CTPOCHUS.



- DKOJIOTMYECKNE aCIIEKTHI UCIIOJIBb30BaHUS YIVIEBOJIOPOJIHOTO CBIPBS.

- DKOHOMHYECKHE aCIEKThl MEXKIyHapOJHOIO COTPYAHHYECTBA IO HCIIOIb30BAaHUIO
YTIEBOAOPOIHOTO CHIPHSL.

- XuMHusl yriIeBOJOPOIHOTO ChIPbs U MOs OyayIiast mpodeccus.

- YI1eBo1OpOJHOE TOIUIMBO, €T0 BUBI M HA3HAYCHUE.

- CUHTETHYECKHUE KayuyyKH: UCTOPHSI, MHOTOOOpa3ue U MepCreKTUBBI.

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

- Hedtp m ee TpaHCHOpPTHpPOBKAa Kak OCHOBA B3aWMOBBITOJTHOTO MEXKIYHApOTHOTO
COTPYAHHUYECTBA.

- ApxutekTypa uepe3 npusMy xumun: AHTOHHO ['ayau.

- MccnenoBanue kayecTBa oKoIaaa

- [lommMepsl B )KU3HU YEIOBEKA

- AHanIM3 MOJIOKA U MOJIOYHBIX IIPOJTYKTOB

- AHanM3 JIEKApCTBEHHBIX MPENApaToOB

- AHTUOMOTHUKYU C TOYKHU 3PEHUS] XUMUU

- Kanmudopuuii — aneMeHT Oy ty1iero

- UccnenoBanue cyxoro kopma Jiist cooax

- HMccnenoBanue cyxoro kopma it KOLIEK

3. YCJOBUS PEAJIM3AIIMA PABOYEW ITPOI'PAMMBI YUYEBHOU
JUCHUIIJIINHBI

3. 1. O0pa3oBaTe/ibHbIE TEXHOJIOTUHU

Jis peanmzanuu  pabodeid mporpammbl yaeOHoW aumcnuruidHbl OJ[.12  «Xumwsi»
MIPUMEHSIOTCS CIICTYIOIINE 00pa30BaTEIbHBIC TEXHOJIOTHH

- npo0OJeMHOe 00yUYEHHUE;

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

- UHQOPMAITMOHHO-KOMMYHHKAIITMOHHBIE TEXHOJIOTHH;

- 37I0pOBbecOEperare TEXHOJIOTHH.

3.2. TpeOoBaHNSA K MUHMMAJIBLHOMY MaTePUAIbHO-TEXHHYECKOMY 00ecCne4eHH IO
Peanuzanus yueOHOM TUCIUTIIMHBI TpeOyeT HAMUUUs y4eOHOTo KaOMHETa XUMUHU.
O6opynoBanue y4yeOHOro KabUHeTa:

- IOCAJI0YHBIE MECTa MO KOJIUYECTBY CTY/ICHTOB;

- pabodee MecTo MpernoaBaTes;

- TUJAKTUYECKU KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOHH 110 AUCITUTLIHHE,

- MyJTbTUMEAUIHBIC CPEACTBA OOYUCHHS TI0 JUCITUTIINHE;

- 000pyaOBaHKeE I TPOBECHUS BCEX BUIOB JIAOOPATOPHBIX paboT

TexHuueckue cpecTBa 00yICHUS:

- KOMITBIOTEP C JIUIIEH3UOHHBIM TIPOTrPAMMHBIM 00CCTICUCHHUEM;

- MyJTbTUMEANATIPOEKTOP;

- DKpaH.

3.3. HudopmanuonHoe odecrniedeHue 00y4eHust

Ilepeyenb  pexkoMeHAyeMbIX  y4eOHbIX  M3AaHuii, HHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPbI

OCHOBHbBIE HCTOYHUKHU:

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




n3aatenbeTBO «lIpocsemenuey», 2019 r.

JlOTIOTHUTENbHBIE UCTOUYHUKHU:

1. Tabpuensau O.C., OctpoymoB N.I'. O6mias xuMus B TecTax, 3ajavyax, yrpaxHEHUsIX.
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. Xumust. 11 xn.: KoraTponpHbie 1 ipoBepodHbIe paboThl kK yueoHuky O.C. 'abpuensaa
«Xumus. 11 x.y» / O.C. T'abpuensu u ap. — M.: [Ipoda, 2018r.

HNuTepHeT-pecypebl

www. chem. msu. su (31eKTpoHHAasI OUOIMOTEKA MO0 XUMUH).

www. enauki. ru (MHTEpHET-N3MaHNeE UL vunTene «EcTecTBEHHBIE HAVKIY ).

www. lseptember. ru (MeToamueckas razera «llepBoe ceHTIOPs).

www. hvsh. ru (xkypHaI «XUMHUSL B IKOJE).

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

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

1. www. metodiki. ru (MeTonukmn).

4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU
JANCHUITJIMHBI

KonTposibs U omeHka pe3ylbTaToB OOY4YEHUs OCYLIECTBISIETCS MPENOJaBaTesieM B
Ipoliecce MPOBEACHUS IPAKTUUECKUX 3aHATUNA U Ja0OPATOPHBIX PabOT, TECTUPOBAHUSA,
a TaKXe BBINOJHEHUs OOYyYarOUMMUCA WHIWBHUIYAIbHBIX 33JaHUM, IHPOEKTOB,
uccienoBaHuii. Pe3ynbTaThl OOy4eHHS ONpPENENSIOT, 4TO OO0y4aromuecs JdOJDKHBI
3HATh, IOHUMATh U JEMOHCTPUPOBATH MO 3aBEPILICHUH U3yUYEHUS TUCUUILIINH

Pe3yabTaThbl 0CBOEHHs Y4eOHOI Pa3znen/Tema Tun oueHoYHbIX
AUCUMIITUHBI MeponpusTHii
YMeHus: P-1, Temst 1.1- | YcrHsbIi ompoc
- YMETh BBISBIISITH XapaKTEePHbIC TPU3HAKH 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 .
. H/INBH
OpPraHMYECKUX BEIIECTB U MX MPEBPALCHMI; 3.1,3.2,33 JUBHIYAIIPHBIC  YHCOHBIC
o MPOEKTHI
BBISIBJIATh B3aUMOCBSI3b XUMMUYECKUX 3HAHUN C P 4, Temsr .
@pOHTAIBHBIN OITPOC
MOHATUSIMU U IIPEICTABICHUSIMH IPYTUX 41.-4.3 o
JuddepennrpoBanHblii 3a4eT
€CTECTBEHHOHAYYHBIX IIPEAMETOB; PS5, Temn 5.1
- CTOJIH30BaTh HAMMEHOBAHUS XUMHUECKUX 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 KHCIIOTa, TIUIUH,
yrapHbIN ra3, yriaeKuciblii ra3, aMMHaK,
ramieHasl N3BeCTh, HeramnieHast i3BeCTh,
MATHEBAS COJIAa U APYTHX ), COCTABIIATH
(hopMyITI HEOPTAHUYECKUX M OPTAHHYECKUX
BEIIECTB, YPAaBHEHUSI XUMUUECKUX PEAKIUH,




OOBSICHSITH X CMBICT; TIOJTBEPKIATh
XapaKTepHble XMMUUECKHUE CBOMCTBA BELLIECTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU U
3alMCSIMU YPABHEHUN XUMUYECKUX PEAKLINA;

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

- BJIaZIETh OCHOBHBIMU METOJJaMH HAYYHOT'O
MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN
(mabnrofeHue, u3MepeHue, YKCIIePUMEHT,
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; UCIIOJIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS ISl IPUHATUSI pEIICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IPUMEHEHHEM;
- IUIAHUPOBATH U BHITIOJIIHATh XUMHUYECKHI
9KCIIEPUMEHT (IIPEBPAILEHHs] OPraHUUYECKUX
BELIECTB IPU HarpeBaHUHU, MOJIy4€HUE ITHIIEHA
U U3YYEHUE €T0 CBOWCTB, KAYECTBEHHBIE
pEeaKIK Ha allbJIECTUIbl, KpaxMall, YKCYCHYIO
KHCIIOTY; IeHaTypaiusi OeIKoB MpH
HarpeBaHuU, [IBETHBIE PeaKIINH OENIKOB;
MIPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa,
OIIPEAEIIATE CPEY BOAHBIX PACTBOPOB,
KaueCTBEHHBIE PEAKIMH 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 3arncu ypaBHEHU I
COOTBETCTBYIOIIUX peakuuil u GopMyIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YyJIbTaTOB;

- aHaJIM3UPOBATh XUMHUUYECKYI0 HHPOPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB




MaccoBoOi nHpopmanuu, cetb IHTepHET U
Ipyrue);

- coOJII01aTh MPaBHJIA 3KOJIOTUYECKH
11€J1ec000pa3HOro NOBECHUS B OBITY
TPYAOBOH J€ATEIBHOCTHU B LIEJIAX COXPaHEHUS
CBOETO 3/10POBbs U OKPYXKAIOLIEH ITPUPOIHON
CpE€/lbl; YUUTHIBATh ONTACHOCTH BO3JIEHCTBUS HA
JKUBBIE OpraHU3Mbl OIIPEIEIICHHBIX BELIECTB,
ITIOHMMasl CMBICJI IIOKa3aTels IPEAEIbHON
JOIYCTUMOM KOHIICHTpALuu

3HaHHA

0 XUMHUYECKOH COCTaBJISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPa, POJIA
XUMUU B IO3HAHWUH SIBJICHUI MPUPOJIBI, 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-
AJIEKTPOHHBIC OPOUTATIN ATOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCT,
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],
KpUCTAITNYECKasl pelIeTKa, TUITbl XUMHUECKUX
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
BeniectB A.M. bytnepoBa, Teopust
AIIEKTPOJIUTHYECKON JUCCOIHAIIIH,
nepuoanueckuii 3akoH /.. 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
KonTponbHbie paboThl
JMKTaHTBI
WNHauBunyanbHbie
IIPOEKTHI
OpOoHTAIBHBINA OMPOC
JuddepeHnmpoBaHHBIN
3auer

yueOHbIe




CUMBOJIMUECKHUH SI3BIK XUMHH,
(hakTONOrMUECKHEe CBEACHHS O CBOMCTBAX,
cocTaBe, MOJTyYeHUH B 0€30IacCHOM
HCIIOJIL30BAaHUM BaKHEHIITNX HCOPTaHNUYCCKUX
1 OPraHUYCCKHUX BCUICCTB B 6BITy n
MIPAKTUYECKON JACSITETLHOCTH YEeTIOBEKA;

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, Temsl
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 BBIIIOJIHCHAC TCCTHPOBAHUA H
IeATEeIbHOCTH P 4, Tembl NPAKTHYECKUX PadOT
41.-43
P 5, Temnr 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 CopeiicTBOBaTh COXPAHEHUIO P 5, Temsr 5.1 OKcnepTHOE Habmro1eHne
OKpY’KaloIllel Cpe/ibl, pecypcocOepeKeHnIo, P 6, Tembl 6.1- | BBINOIHEHHS J1AOOPATOPHBIX
MIPUMEHSTH 3HaHUS 00 M3MEHEHUH KIIMara, 6.2 paboT, KOHTPONBHEIX pabor,
MIPUHIIMITBI OEPEKITMBOTO MPOU3BO/ICTBA, BBIIIOJTHCHHC TCCTUPOBAHHA 1
5} PEKTUBHO IeHCTBOBATH B UPE3BBIYAHBIX NMPAKTHYECKNX paboT
CUTYaITUIX
IIK 1.3. OcyiiecTBasiTh pacueTHOE P7 DKcnepTHOE Ha0Ir0IcCHUE

00CITy>)KUBaHHE CYETOB OFO/PKETOB Pa3JIMYHbBIX
YPOBHEH

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




