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PaGouas mnporpamma VII.12 Xumus pa3paboTaHa Ha OCHOBE MU B
COOTBETCTBHHU CO CIECAYIOLIMMH HOPMATUBHBIMU JOKYMEHTAMMU:

— denepanbHbi 3aKk0H «O0 oOpazoBanuu B Poccuiickoit deneparum
o1 29.12.2012 N 273-03;

- [Ipukas MunucrepctBa oOpa3oBaHus M Hayku Poccuiickoit
@enepatmn ot 17 mas 2012 1. Ne 413 «O6 yrBepxkaeHUHN (enepanabHOro
TOCY/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTA CPETHETO OOIIETO 0OPA30BAHMSD)
C U3MCHCHUSIMHM U JomNojgHeHusMu ot 29 nekadps 2014; 31 nexabps 2015 r., 29
utons 2017 r., 11 nexabps 2020 r., 12 aBrycra 2022 r.;

- [Tucemo MunncrepcTa oOpazoBanus U Hayku Poccun ot 17.03.2015
N 06-259 «O HnanpaBieHud A0pabOTaHHBIX PEKOMEHIAIMA MO0 OpraHU3alUU
MOJyYeHUs  cpeaHero  obmiero  oOpa3oBaHus B Ipeenax  OCBOCHUS
o0pa3oBaTeNbHBIX IPOrPaMM CPEITHErO MPOPECCUOHAIBHOTO 00pa3oBaHus Ha Oase
OCHOBHOI0 0Omero oO0pa3oBaHusl C Y4YETOM TpeboBaHuil  (peneparbHBIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M MOJIy4aeMou mpodeccuu win
CHELMATILHOCTU CPEIHEro Npo(eCCUOHATILHOTO 00pa30BaHUsY;

- [Tucemo MunucrepcerBa npocsemienust Poccun ot 20.07.2020 Ne 05-
772 «O HampaBJIEHNH HHCTPYKTUBHO-METOIUYECKOTO MTUCHhMa;

— [Tpuxa3z MunuctepctBa npocsemenus: Poccun ot 22.03.2021 Ne 115
«O6 ytBepxkaenun Ilopsiaka opraHu3alMi U OCYLIECTBJICHHMS 00pa3oBaTeNIbHOM
NEATEIbHOCTH MO  OCHOBHBIM  00Ie0Opa3oBaTelbHBIM  MpOorpaMMaM -
oOpa3oBaTeNbHBIM MpOrpaMMaM Ha4yajJbHOTO OOIIEro, OCHOBHOTO OOMIET0 |
cpeaHero oo6miero o6OpazoBaHus» (3apeructpupoBaH B MuHiocte Poccuu
20.04.2021, peructpaunonubiii Ne 63180);

- [Tpuka3z MunucrepctBa npocseuieHus PO ot 24.08.2022 Ne 762 «O06
yrBepxkaeHun llopsiaka opraHu3anud W OCYLIECTBJICHHS 00pa3oBaTeIbHOU
JeATEILHOCTH 1O 00pa30BaTeNIbHBIM MPOrpaMMaM CPEAHEro MpodecCuoHaIbHOTO

o0pa3oBaHUs;



- [Tpuxa3 MunucrepctBa nmpocsemenuss PO or 18 mas 2023 r. N 371
"O0 yTBepxkaeHuH (heaepalbHON 00pa30BaTeIbHON MPOTPAMMBI CPEAHETO 00IIIETo
oOpazoBanus";

— [Ipuka3 MunucrepcrBa npocsemenuss Poccum ot 27.12.2023 Ne
1028 «O BHeceHMM HW3MEHEHMII B HEKOTOpble MpHKa3bl MUHHCTEpCTBA
oOpa3oBanust u Hayku Poccmiickoit denepanun 1 MUHHCTEPCTBA MPOCBEIICHHUS
Poccuiickoii  ®Denepanmu, Kacarouecss — (eaepalbHBIX — TOCYAapCTBEHHBIX
oOpa3oBaTeNbHBIX CTAHJAPTOB OCHOBHOTO 00IIEero o0pa3oBaHUsS U CPEAHETO
obmiero obOpaszoBaHus» (3apeructpupoBaH B MuHiocte Poccum 02.02.2024,
peructpanuonubiii Ne 77121, Berynaet B cuity ¢ 01.09.2024);

- [Ipuka3 MunucrepctBa npocsemenns Poccun ot 01.02.2024 Ne 62
«O BHECEHWHM W3MEHEHHMHM B HEKOTOPBIE NMpHKa3bl MHUHUCTEPCTBA IPOCBEIICHHUS
Poccuiickoii  ®Denepanmu, Kacaromuecs — QenepanbHbIX — 00pa30BaTENbHBIX
IpOrpaMM OCHOBHOI'O OOIIEro OOpa30BaHUSA U CPEIHEro 001ero oOpa3zoBaHUS)
(3apeructpupoBan B Muntocte Poccuu 29.02.2024, peructpanuonnsiii No 773780,
ctynaet B cuity ¢ 01.09.2024);

- [Ipuka3 MunucrepctBa npocsenienus Poccun ot 19.03.2024 Ne 171
«O BHECEHWHM W3MEHEHHMM B HEKOTOPBIE MpUKa3bl MHUHUCTEPCTBA IMPOCBEILCHHUS
Poccuiickoit  @epepanmu, Kacarouuecs — (denepanibHbIX — 00pa3oBaTeIbHBIX
porpaMM HavyaJIbHOTO 00111ero 00pa3oBaHus, OCHOBHOI'O OOIIEro o0pa3oBaHus U
cpeaHero oOiero oOpa3oBaHus» (3apeructpupoBad B MuHiocte Poccuu
11.04.2024, peructpanmonnsiii Ne 77830, Bcrynaet B cuiny ¢ 01.09.2024);

— ®I'OC CIIO no cnemuanbHocTH 19.02.12 TexHOonOTHS TPOTYKTOB
MUATAHUS KUBOTHOTO MIPOUCXOXKICHUS, YTBEpKIeHHBIN [Iprukazom MunHuctepcTsa
npocsemienust Poccuu Ne 958 ot «10» Hos10ps_ 2022 rona;

— OcHoBHasi mpodeccuoHanbHas oOpa3oBaTeibHAs MporpaMMa IO
cnequanbHocT  19.02.12  TexHosoruss MNPOAYKTOB MUTAHUS  >KUBOTHOTO

MPOUCXOXKICHHUSI, YTBEpKAEeHHass nmnpukazom jaupektopa ['AIIOY  HCO

«HKIITulD» ot 29.08. 2025 r Ne 290;



— PaGouas mporpamma Bocmmtanus ['AIIOY HCO «HKIIIull»
OIIOII no cneunanbHOocTH 19.02.12 TexHOJIOTHS TPOIYKTOB MUTAHUS )KUBOTHOTO
MIPOUCXOKICHUS.

- [Tpumepnas pabouas nporpamma o01reo0pazoBaTenbHON

JUCITHUITIINHBI «XUMUS» JJIA HpO(I)eCCHOHaJIBHBIX O6paBOBaTCJ'IBHI>IX OpFaHI/IBaHI/IfI,

yTBepKIeHHAas MpoToKoJaoM Ne 14 ot 30.11.2022 r. ®I'BOY AI10 UPIIO.

Opranuzanus - pazpadotuuk: ['ocygapcTBeHHOE aBTOHOMHOE MpodeccruoHaIbHOe
oOpa3oBarenbHOe yupexkaeHnne HoBocuOupckoit obmactu «HoBocubupckwmii

KOJUICIOK HHHIGBOﬁ IMPOMBIINIJICHHOCTH 1 Hepepa60TKH».

CocraButens:_IllarabyrqunoBa Hacuma — KanmumysuiaeBHa,  mpemnojaBareib

BBICIICH KBaTU(UKAITMOHHON KaTeTOpUU

CoryacoBaHo:

Mertoauct / /

Paccmorpeno Ha 3acemanmm  IIIK  OOmieoOpa3oBaTenbHBIX  MPEIMETOB
€CTECTBEHHO-HAYYHOTO HANPABJICHHS M COITMATLHO-TYMaHUTAPHBIX JUCIIUILIAH
[Tpotoxon Ne 1 ot 29.08.2025 r.

[Ipencenarens KOMUCCUU /1O.A. EBTiomieHko/
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMABI
YYEBHOT O IPEIMETA VYII.12 XUMUSA

1.1. MecTto mnpeaMera B CTPYKType OCHOBHOIi 00pa3oBaTe/ibHOM
MPOrpaMMBbl

YueOupnii mnpeamer YII.12 Xumusa sBrsercs o00s3aTENbHON 4YacThIO
00111e00pa30BaTEIbHOIO LHUKJIA y4eOHOTO IJIaHAa OCHOBHOM MPOQeCCHOHATBHON
obpazoBarensHOi nporpammsl CITO (OINIOIT CIIO) B cootBerctBuu ¢ GI'OC 1o
cneuanbHocT  19.02.12  TexHomorust MPOAYKTOB TMUTAHUS  KHUBOTHOTO
IIPOUCXOKICHUS.

1.2. esu ¥ IuIaHUpyeMble Pe3yJIbTAThI OCBOCHUS NPeAMeTa

1.2.1. lean npeamera

Conepxxanue nporpammsl yueoHoro npeamera YI1.12 Xumust HanpaBiieHO
Ha JOCTHUKEHUE CIEAYIOLINX 1EJIeH:

- dopMupOBaHHE Yy  CTYIEHTOB  XHMHUYECKOW  COCTaBISIOLIEH
€CTECTBEHHO -HAayYHOM KapTHHBI MHpa KaK OCHOBBI IPHUHSITHS pPELICHUH B
KU3HEHHBIX M TPOU3BOJACTBEHHBIX CHUTYyalUsX, OTBETCTBEHHOI'O MOBEICHUS B
MIPUPOITHOM CpETIE.

3anaun:

1. chopMupoBaTh MMOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKAHUS
XUMHYECKUX IPOLIECCOB U SIBIICHUW B OKPYXAIOLIeW Cpele, LEJOCTHOM HAy4YHOU
KApTUHBI MUPA, B3aMOCBSI3U U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2. pPa3BUTh YMEHHUS MPOBOJUTH PACUETHI MO0 XMMHYECKUM (opMysaMm U
YPaBHEHHSAM XHMUYECKHX DPEAKLHH, IUIAHMPOBAaTb M HHTEPIPETUPOBATH PE3YJBTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,;

3. chopMHUpOBaTH HaBBIKU MIPOBEJICHUS XUMHUYECKUX
HKCMEPUMEHTAIbHBIX HCCIEJOBAHUNA € COOJIOJEHHEM TPaBHJI 0E€30MacHOro
oOpalieHus ¢ BeECTBAMH niIabopaTOpHbIM 000PYI0BAHUEM;

4, pa3BUTh YMEHHSI AHAJIU3UPOBATH, OLIEHHUBAaTh, NPOBEPATH HA
JIOCTOBEPHOCTH 1 0000111aTh UHPOPMALIMIO XUMUYECKOTO XapaKTepa U3 pa3IMuHbIX

HNCTOYHHUKOB,



S. chopMHpOBAaTH YMEHHSI IPOTHO3UPOBATH IMOCIEICTBUS  CBOEH
NEATEIbHOCTH U XUMHUYECKUX MPUPOAHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX
IPOLIECCOB,;

6. chopMHpOBaTh MOHMMAaHUE 3HAYMMOCTU JOCTHUKEHUN XUMUYECKON
HAyKW ¥ TEXHOJIOTHH 1)1 pa3BUTHS COIMAITLHOMN 1 TPOU3BOICTBEHHOM cdhep.

1.2.2. TlnanupyeMble pe3yabTaTbl OCBOEHHUSI Y4eOHOro mnpeaMera B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO.

PesynpraTom ocBoenust ydeOHoro mnpeamera YII.12 Xwumus Ha ypoBHE
cpenHero ooOuiero oopazoBaHusi B cooTBeTcTBUU ¢ TpedoBanusimu GI'OC CIIO
ABJII€TCST (POPMUPOBAHUE M PA3BUTHUE COOTBETCTBYIOMIMX OOIIMX KOMIIETEHIIUN

(manee OK) u npodeccronanbHbIX KoMireTeHIui (naiee [1K).



Koa v HaumeHoBaHue

IInanupyemslie pe3ysbTaTbl OCBOCHUS IIPEAMETA

ggﬂ;‘gﬂ’:ﬁlﬁ;; OO0mue [IpeameTHbIC

OK 0l. Bri6upath | ['parkqaHCKOTO BOCIIUTAHHUS: Osnanenus YHUBEPCAIbHBIMU y4eOHBIMU
CrocoObl pemieHus 3amad | chOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU 00YJArOMIErocs KaK | MO3HABATEIbHBIMU NENUCTBUSIMU 0a30BBIX
npodeccnoHanbHOM AaKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUIICKOT0 O0IIeCTBa; JIOTHYECKUX JACHCTBUIA:
NEeSATEIbHOCTH OCO3HAaHUE CBOUX KOHCTUTYIIMOHHBIX NpaB W OOS3aHHOCTEH, | CAMOCTOSTEIHHO (dhopMynupoBaTh u
MIPUMEHUTEIHHO K | yBaXXCHHE 3aKOHA U MIPABOIOPSIIKA; aKTyallu3upoBaTh MpoOJIeMy, paccMaTpUBaTh ee
Pa3IMYHBIM KOHTEKCTaM MPUHATHE TPAAWIIMOHHBIX HAIMOHATIBHBIX, OOIICUETIOBEYECKUX | BCECTOPOHHE;

TYMaHUCTHYECKHUX U IEMOKPATHUYECKUX IIEeHHOCTEI; yCTaHABIMBAaTh CYIIECTBEHHBI MpHU3HAK WU

[TarpuoTryeckoro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHUICKOM TpaskJaHCKON HIAEHTUYHOCTH,
MaTpuoTH3Ma, YBaXKEHUS K CBOEMY Hapojy, 4YyBCTBa
OTBETCTBEHHOCTH Tmepen PonuHoi, ropaocTtu 3a cBOM Kpai,
cBOIO0 PonuHy, CBOM S3BIK M KYJIBTYPY, IPOLUIOE M HACTOSALIEE
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;
JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUE AYXOBHBIX [IEHHOCTEH POCCUIICKOTO Hapo/a;
c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHS, OSTUYCCKOTO
MOBEJICHUS;

DCTETUYECKOr0 BOCTIUTAHMUS:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas JCTETUKY ObITa,
HAay4HOTO M TEXHUYECKOTO TBOPYECTBA, CIIOpPTa, TpyAa U
OOIIIECTBEHHBIX OTHOIICHHIA;

DU3NYECKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH 370POBOTO U 0E30MacHOTO o0pasza >KU3HH,
OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO;

TpynoBoro BocnuTaHus:
TOTOBHOCTb K TPy,
Tpyaomooue;
DKOJIOTHYECKOTO BOCITUTAHUS

c(OPMHUPOBAHHOCTh JIKOJIOTUYECKOW KYIbTYphI, TMOHUMAaHHE
BIIMSIHHS COIMATIbHO-9KOHOMHUYECKHUX TPOIIECCOB HA COCTOSTHUE
MPUPOJHON W COIMAIILHOM Cpeibl, OCO3HAHHE TJI00ATBHOTO
XapaKTepa KOJOTHIECKUX MPoOJIeM;

OCO3HAHUEC [CHHOCTH MACTCPCTBA,

OCHOBaHUS JUIsl CpPaBHEHHS, KIacCU(DUKAIMA W
000011IeHHS;

OTpEeNEeNATh  [eJU  JIESITEIbHOCTH,
napaMeTpbl U KPUTEPUHU UX JOCTHIKCHUS,
BBISIBJISAITH  3aKOHOMEPHOCTU M TPOTUBOpEUUs] B
paccMaTpUBAEMBbIX SIBJICHUSX;

BHOCUTH KOPPEKTHUBBI B JEATEIHHOCTH, OILICHHUBATH
COOTBETCTBUE pE3yJIbTATOB LEJISAM, OLICHUBATh
PHUCKH MOCTEACTBUMN ACATEIBHOCTH;

pa3BUBaTh KPEATUBHOE MBILIUICHUE TPH PELICHUU
YKU3HEHHBIX TTPOOIIEM.

OgnageHus YHUBEpCAIbHBIMHU
IMO3HABATEIHLHBIMU JICHCTBUAMU
HCCJIEI0OBATEIbCKUX JICHCTBUIA:
BJIAJIETh HABBIKAMH Y4Y€OHO-HCCIIEI0BATEILCKON U
IIPOEKTHOM N1€ATEeIbHOCTH, HaBbIKAMH pa3pelIeHUs
npobiem;

CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
TOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3ajad,
MIPUMEHEHHUIO PAa3JIMYHbIX METOJOB MO3HAHUS;
OBJIQJICHWE BUJIAMU JACSATEIHHOCTH TIO TOJYYCHHIO
HOBOTO 3HAHMS, ero MHTEpIPETALNH,
nmpeoOpa3oBaHUI0 W TNPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYaIUsAX, B TOM YHCIE TPHU CO3JaHUU
y4eOHBIX M COIMATBHBIX TPOCKTOB;

3a1aBaTb

y4eOHBIMU
0a30BbIX




IleHHOCTH Hay4YHOIO ITO3HAHUS:

C()OPMHUPOBAHHOCTL ~ MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAayKM U OOILECTBEHHOU
IIPAKTHKH, OCHOBaHHOTO Ha Jaore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
IIOJINKYJIBTYPHOM MHPE;

¢bopMHUpOBaHME  HAYYHOTO THIA  MBIIUICHUS,
BJIaJICHUEC HAyYHOH TEPMHHOJIOTHEH, KIIOYEBBHIMU
MOHATUSMHU U METOJAMU;

CTaBUTHh U (HOPMYIUPOBATH COOCTBEHHBIC 33a7a4YH B
00pa3oBaTeNbHON JCATENBHOCTH M JKU3HEHHBIX
CHUTYaIHSIX;

BBISIBJIATh  IPUYMHHO-CIIEJICTBEHHBIE  CBSI3U U
aKTyaJM3UPOBAThH 3a/1ady, BBIABHIAaTh TUIOTE3Y €€
pereHus, HAXO/UTh apryMEHTHI TUIS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHUH, 3a1aBaTh
napameTpsl M KpUTEPUH PEIICHUS;

aHATM3UPOBATh IIOJyYCHHBIE B XOJE peIICHHS
3aJaun pe3yNbTaThl, KPUTHUYECKH OIICHWBATh WX
JOCTOBEPHOCTh, NPOTHO3UPOBATH HW3MEHEHHE B
HOBBIX yCIIOBUSIX;

71aBaTh OIIGHKY HOBBIM CHTYaIlUsIM,
pruoOpETEHHBIH OIBIT;
pa3palaThIBaTh IUIAH PELICHUS POOJIEMBI C YIETOM

OLICHUBAThb

aHanu3a UMEIOLINXCS MaTepuaIbHbIX "
HEMaTEepUAJIbHBIX PECYPCOB;
OCYILECTBIIAT L[eJIeHaNpaBIeHHbII MTOMCK

nepeHoca CpeACTB M CIOCOOOB  JeHCTBUSA B
poeCCUOHABHYIO CPEY;

yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO U
IMPAKTUYCCKYIO oOiactu KU3HEACATCIIBHOCTH,

yMeTh  HMHTEIpUPOBaTh 3HAHUS M3  Pa3HBIX
MIpeIMETHBIX o0nacTel;

BBIJIBUTaTh HOBBIE ujeu, npeziarath
OpPUTHHAIBHBIC TIOJXO/IBI U PEIICHUS;

CTaBUTh NpoOJEeMbl U 3a7ayH, JOIMYyCKAIOIIUe
TbTEPHATHBHBIE PEIICHHSI.

Osnanenus YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATENBHBIMA  JICHCTBUSAMH  pabOTBl  C
uHpopManmei:

BJIAZICTb HABBIKAMU TMOJTYYCHUIA I/IH(l)OpMaHI/H/I nu3




HUCTOYHUKOB Pa3HBIX THUIOB, CaMOCTOSITEIILHO
OCYILIECTBIIATh TOUCK, aHAJIN3, CUCTEMATH3ALMIO U
MHTEpPHpETani0 HHPOPMALUU PA3TUYHBIX BUIOB H
(bopM npencTaBieHUs;

co3laBaTh TEKCTHl B PAa3IUYHBIX (Qopmarax c
y4eTOM Ha3HaueHuss HUHGPOpMALMU U  LEIeBOH

ayIUTOpUHU, BHIOMpas  ONTUMAIBHYIO  (opMy
IIPEICTABIICHNS U BU3YaIU3aLllH;
OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD

UHpOpPMALIUU, €€ COOTBETCTBHE
MOpaJIbHO-3TUYECKUM HOpMaM;
UCIOJIb30BaTh  CpeJICTBA MH(GOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B peIICHNN
KOTHUTHBHBIX, KOMMYHHKaTHBHBIX U
OpraHM3allMOHHBIX  33aJa4 ¢  COOJIOJEHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKU O€30IacHOCTH,
TUTHUEHBI, pecypcocOepeXeHUs, IPaBOBbIX U
9THUYECKUX  HOPM, HOpPM  HHGOPMALMOHHOM
0€30I1aCHOCTH;

BJIAJCTh HaBBIKAMU pPACIO3HABAaHUs U 3aLIUTHI
nHpopmanuy, HHPOPMAIMOHHON 0O€30macHOCTH
JMYHOCTH.

IMpaBOBbIM U

OK 02. MHcnonb3oBathb
COBPEMEHHBIE  CpE/CTBa
TIONCKaA, aHam3a "
HUHTEpPIpETAINH
uH(popManun u
nH(pOpMaIOHHBIE
TEXHOJIOTUT TUIst
BBITIOJTHEHHUSI 3a1a4
npo¢eCcCuOHATBHON
JeATeIbHOCTH

['paxx1aHCKOTO BOCIIUTAHUS:

TOTOBHOCTB MPOTUBOCTOSITh HICOIOTUH AKCTPEMHU3MA,
HallMOHAIN3Ma, KCeHO(POOUH, TUCKPUMHUHAIIIH IO COLIMAIbHBIM,
PENUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM MPU3HAKAM;
[TarpuoTryeckoro BOCIUTAHUS:

LIECHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
HWCTOPUYECKOMY H TPUPOJHOMY HACJIEIUI0, TaMATHHKAM,
TpaguuusiM HapogoB Poccuu, moctumxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYIIE;
JIyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

CIIOCOOHOCTh OIIEHWBATh CUTYallUI0 M MPUHUMATH OCO3HAHHBIE
pelieHusi, OpUEHTUPYACh Ha MOPATIbHO-HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

OBnazieHus1 yHUBEpPCATbHBIMU KOMMYHUKATUBHBIMU
IEHCTBUSAMU OOIIECHMS:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cdepax
JKU3HU;

pacro3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIECHMUS,
IIOHUMAaTh  3HAQUECHHE  COIMAIbHBIX  3HAKOB,
pacrno3HaBaTh MPEANOCHUIKH KOH(JIMKTHBIX
CUTYaIui ¥ cMIT4aTh KOH(DIUKTHI,

BIIQJIETh PA3IUYHBIMH CIOCOOAMM OOIIEHUs W
B3aMMOJICHCTBUS;

apryMEHTHPOBAHHO BECTH HAJIOT, YMETh CMSTYaTh
KOH(DIUKTHBIE CUTYAIIUU;

pa3BEpPHYTO W JIOTHYHO W3Jaratb CBOK TOYKY
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OCTETUYECKOTO BOCITMTAHUS:

CIIOCOOHOCTh BOCIPHHUMATH pa3lIMYHbIC BHUILI HMCKYCCTBA,
TpaJUIIMM U TBOPYECTBO CBOETO M JPYrUX HAPOIOB, OUIYIIATh
SMOLMOHAIBHOE BO3/ICMCTBUE UCKYCCTBA;

Du3nIecKOoro BOCIUTAHUS:

MoTpeOHOCT, B (DU3MYECKOM COBEPIICHCTBOBAHWH, 3aHATHUSIX
CIIOPTHUBHO-03/I0POBUTEILHOMN JACSATEIBHOCTHIO;

TpynoBOro BOCIUTaHUS:

FOTOBHOCTh K AaKTHBHOM JCATCILHOCTH TEXHOJOIMYCCKOM U
COIIMAJIPHOW HAIMPAaBICHHOCTH, CIOCOOHOCTh WHHUIIMHPOBATH,
IJIAHUPOBaTh M CAMOCTOSITEIBHO  BBIMIOJIHATH  TaKYyHO
JIeSITEILHOCTD;

OKOJIOTHYECKOT0 BOCIIUTAHHUS:

IJJAHUPOBAaHUE M OCYUIECTBJICHUE IEHCTBUU B OKpYXKarollen
Cpelle Ha OCHOBE 3HAaHWsA LEJIed YCTOMYMBOIO pPa3BUTHSA
YeJIOBEYECTBA;

[lenHocTH HAy4YHOTO MTO3HAHUS:

COBEPILEHCTBOBAHUE A3BIKOBON M YHUTATEIBCKOW KYJIBTYPhI KaK
CpelICTBa B3aUMOICHCTBUS MEXTY JIFOJbMHU U TIO3HAHUS MUPA;

3pEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPECTB;
OBiaieHus1 yHUBEPCATbHBIMU KOMMYHHKATUBHBIMU
JIENCTBUSMU COBMECTHOM ACATEIbHOCTH.

MOHUMaTh M  UCIOJb30BaTh  MPEUMYIIECTBA
KOMaHIHOW ¥ MHIMBHIyaTbHON paboThI;

BBIOMPATh TEMATHKy ¥ METOJbl COBMECTHBIX
JNEHUCTBUI C y4eToM OOIUX UWHTEPECOB U
BO3MOKHOCTEH Ka)KJIO0r0 YjIeHA KOJIJICKTHRA;
NPUHUMATh LEIU COBMECTHOM  JEATEIIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JECUCTBUA IIO
€€ JOCTIDKCHHIO: COCTaBJIATh IIaH JCHUCTBHMH,
pacupenesnsaTh poiu ¢ Y4eTOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU pabOTHI;
OILICHHMBAaTh KA4ECTBO CBOCTO BKJIAJa MU KaXKIOIO
y4aCTHHKAa KOMaHIbl B OOIIMKA pe3ylbTar 1o
pa3pabOTaHHBIM KPUTCPHSIM.

npeyiaraTb HOBBIE IPOEKTHI, OLECHHBATh HJEH C
MO3ULINHU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

KOOPAMHHUPOBATH U BBHIMOIHATH pAOOTy B YCIOBUSIX
pearbHOTO, BUPTYAJIBHOTO ¥ KOMOMHHPOBAHHOTO
B3aUMOACUCTBUS;

OCYILIECTBIIATh MMO3UTHUBHOE CTpPaTErnYecKoe
[IOBEJICHUE B PA3JIMYHBIX CHUTYaUUsIX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHUBHBIM;

OK 4. S¢dexTuBHO
B3aHUMOJICHCTBOBATh u
paboTaTh B KOJIJICKTUBE M
KOMaH/JIe

I'paxmancKOro BOCIIUTAHUS:

TOTOBHOCTH BE€CTHU COBMCCTHYIO ACATCIIBHOCTH B HHTECPECAX
Ipa)XIaHCKOTO OO0IIeCcTBa, Y4acTBOBAaTh B CAMOYIIPABICHUU B
0011e00pa3oBaTeIbHOM  OpraHu3alid W JETCKO-IOHOIIECKUX
OpraHH3aIusiX;

HanI/IOTI/I'-IeCKOFO BOCIIUTAHUSA .

ujeitHas yOeKJIEeHHOCTh, TOTOBHOCTh K CIY)KEHUIO U 3allluTe
OteuecTBa, OTBETCTBEHHOCTH 32 €T0 CYABOY.
JlyXOBHO-HPaBCTBEHHOTO BOCIIMTAHUS:

OCO3HAHHME JIMYHOTO BKJIAJa B TIOCTPOCHHE YCTOWYHBOTO

OBnaneHuss yHHMBEpPCAJIbHBIMU  PETYISATUBHBIMU
JEHUCTBUSIMU CaMOOPTaHU3ALIAN:

CaMOCTOATENIBHO OCYILECTBIIATh II03HABATEIbHYIO
JeSITENIbHOCTD, BBISABIATH NPOOJIEMBI, CTaBUTh U

(hopMynupoBaTh COOCTBEHHBIE 3a/1aun B
00pa3oBaTeNbHON JIEATETPHOCTH W >KU3HEHHBIX
CUTYaIHsX.

CaMOCTOSATENIbHO  COCTABJIATh IUTAH  pElICHUs

npobJeMBl € yY4eTOM HUMEIOIIUXCS  PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHHI.
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Oymymero;

DCTETUYECKOr0 BOCIIUTAHMS:

yOSKIEHHOCTh B 3HAYUMOCTH JJIsi JMYHOCTH W 0OIIecTBa
OTEYECTBEHHOIO M MHPOBOIO  MCKYCCTBA,  3THHYECKHUX
KYJIbTYPHBIX TPAIULUKA U HAPOJHOTO TBOPUYECTBA;

DU3NYECKOr0 BOCIIUTAHUS:

aKTUBHOE HEMpUATHE BPEIHBIX NPUBBIUEK W HUHBIX (QOpM
NPUYMHEHUS Bpeaa (PU3NYECKOMY U IICUXHUUYECKOMY 3/10POBbIO.
TpynoBoro BocuuTaHus:

UHTEpEC K  pa3iuuHbiM  chepaMm  npodeccHOHANbHOM
NeSTeIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIA  BBIOOD
Oyaymed mnpodeccudn UM pealu30BbIBaTh  COOCTBEHHBIE
YKU3HECHHBIE IIJIaHBL,

DKOJIOTM4ECKOr0 BOCIIUTAHHUSA:

AKTUBHOE  HENpPHUATHE  JCUCTBUM,  IPUHOCAIIMX  BpEX

OKpY’Karolleu cpene;

[lenHocTH HAy4YHOTO MTO3HAHUS:

OCO3HAHWE IIEHHOCTH HAy4YHOW JEeSATEIbHOCTH, TOTOBHOCTb
OCYIIECTBJISITh MMPOCKTHYIO U UCCIIEI0BATEIIbCKYIO IEATEIbHOCTh
WHIUBUAYAIBHO U B TPYIIIIE.

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM.

paclIMpsATh paMKU y4eOHOIo IpeiMeTa Ha OCHOBE
JUYHBIX MTPEIIOYTCHUH.

Jies1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €rO,
OpaTh OTBETCTBEHHOCTb 3a PEILICHHE.

OLIEHUBATh IPUOOPETEHHBIN OIBIT.

CIOCOOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHHIO
IIMPOKON 3pYyAMIMH B pa3HbIX 00JacTAX 3HaHUIA,
MOCTOSIHHO TMOBBIIIATh CBOM 00pa30BaTENIBbHBINA |
KYJbTYPHBII YPOBEHb.
OBnaneHuss  yHMBEpPCaJIbHBIMU
JeMCTBUSAMHU CaMOKOHTPOJISA:
7aBaTh OLEHKY HOBBIM CHUTYAIHsIM,
KOPPEKTHBBI B JEATENbHOCTb,
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;
BJIAJCTh HAaBBIKAMM I103HABaTEJIbHOU pediexcuu

peryiasTUBHBIMA

BHOCUTH
OLICHHUBATh

KaK OCO3HaHUS COBEpIIAEMBIX JCHUCTBUH U
MBICIIUTENBHBIX IPOLIECCOB, HUX PE3YIbTATOB W
OCHOBAaHHUIA;

UCIIOJIb30BaTh NpUEMbl pedIeKCHH JUIsl OLEHKH
CUTYalluH, BBIOOpA BEPHOTO PELIEHMUS.

YMETb  OLEHMBATh PUCKM U  CBOEBPEMEHHO
MIPUHUMATh PEIICHUS IO UX CHUYKEHUIO.

OK 07. CopgeiictBoBath | ['paxk1aHCcKOro BOCIIUTAHHUSA: OBnaneHuss yHMBEpPCAJIbHBIMU  PETYISATUBHBIMU
COXPAHEHHUIO OKPY)KAIOILEH | yMEHHE B3aUMOJIEHCTBOBaTh C COLUAIbHBIMU HMHCTUTYTaMHM B | JEMCTBHSMH 3MOIMOHAIBHOTO HHTEIJIEKTA!
Cpensl, COOTBETCTBHUHM € UX QYHKIMAMU U Ha3HAUECHUEM; CaMOCO3HaHHUS,  BKJIOYAIOLIEr0  CIIOCOOHOCTb
pecypcocOepeReHuIo, TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH J1€ATEIbHOCTH. [TOHUMAaTh CBOE HYMOLIMOHAILHOE COCTOSIHUE, BUJIETh
OpUMEHATh  3HaHUS 00 | JlyXOBHO-HPAaBCTBEHHOI'O BOCHUTAHUS: HaIpaBJICHUS pasBUTHA COOCTBEHHOM
U3MEHEHUN KJIUMaTa, | OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENAM U (WJIN) APYTUM | SMOIIMOHAIBHOU c(epbl, ObITh YBEPEHHBIM B ce0e;
IOPUHIUIBL  OEpeXIIMBOIO | WIEHAM CEMbH, CO3JJaHMI0O CEMbHM Ha OCHOBE OCO3HAHHOIO | CAMOPETyJIHpPOBaHMA, BKJIIOYAIOIIETO
MIPOU3BO/JICTBA, NPUHATHS [IEHHOCTeM ceMeWHON JKHU3HHM B COOTBETCTBHU C | CAMOKOHTPOJIb, yMEHHe MPUHUMATH
3¢ dEeKTUBHO JeicTBOBATh | TpaAuLUAMu HapoaoB Poccuu; OTBETCTBEHHOCTh 33 CBOE IIOBE/IEHHE, CIOCOOHOCTD
B Ype3BbIYAIHBIX | DCTETHUECKOT0 BOCTIUTAHUSA: aJIanTHPOBAThCS K IMOLMOHAIBHBIM U3MEHEHUSIM U
CUTYaLUAX TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, | MPOSBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

CTPEMJICHUE ITIPOSABJIATh KAYCCTBA TBOp‘IGCKOfI JIMYHOCTH,

BHYTPEHHEHN MOTHBALUH, BKJIFOYAIOLICH
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TpynoBoro BocuuTaHus:

TOTOBHOCT M CHOCOOHOCTH K 0OOpa3oBaHHIO U
caM000pa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU.
DKOJIOTMYEeCKOr0 BOCIUTAHUS:

YMEHHE NPOrHO3MPOBATh HEOJIArONpPHUSATHBIE 3KOJOTUYECKUE
MOCTIEJICTBUS NPEANPUHUMAEMBbIX JEHCTBHM, IpeJoTBpalaTh
ux;

pacimpeHue
HaIPaBJIEHHOCTH.

OIIbITa JACATCIIbBHOCTH 9KOJIOTHYSCKOU

CTpEMJICHHE K JOCTH)KEHUIO LEJIH U YCIEXY,
ONTHUMH3M, THUIIUATUBHOCTb, YMEHUE JICUCTBOBATD,
HCXOJS U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHHMATH
SMOLIMOHAIIBHOE COCTOSIHUE IPYTUX, YUUTHIBATH €TI0
MIPU OCYIIECTBICHUH KOMMYHUKAIIMH, CITOCOOHOCTh
K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJILHBIX HaBBIKOB, BKJIFOYAIOIINX CIOCOOHOCTD
BBICTPAWBaTh OTHOLICHUS C JAPYTUMH JIKOJbMH,

3a00TUTBCS, NPOSIBIATL MHTEpEC U paspelaThb
KOH(JIMKTBL.
OBnaneHuss yHMBEpPCAJIbHBIMU  PETYJIATUBHBIMU

JEUCTBUSIMU TIPUHSITHUS CEOSI ¥ IPYTUX JIFOJCH:
OpUHUMATh ce0s, MOHUMas CBOM HEIOCTaTKU H
JIOCTOUHCTBA;

NPUHUMATh MOTHBBI U apryMEHTBl OPYTHX JIOJCH
IpU aHAJIU3€E PE3yJIbTATOB JAEATEILHOCTH;
pU3HaBaTh CBOE MPABO U MPaBO JIPYTHX JIIOAEH Ha
OIUOKU;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MUP C MO3UIUU
JPYTOro 4eaoBeKa.

IIK 1.1. BrIimonasTs
TEXHOJIOTUYCCKUE

ofepary 1Mo YCTPaHEHUIO
HEUCIpaBHOCTEN B pabote

TEXHOJIOTHYECKOTO
o0opyIoBaHUs, CHUCTEM
0e30MacHOCTH u
CHUI'HaJIn3aluu,
KOHTPOJILHO
U3MEPUTENIbHBIX NPUOOPOB
u ABTOMATHKH Ha
ABTOMAaTU3HWPOBAHHBIX

TEXHOJIOTUYECKUX JIMHUAX
ITPOM3BOJCTBA TMPOAYKTOB

- AQHAJIM3HUPOBATh IIONYYEHHBIE B XOAC PCEIUCHUS 3aJa4yu
JIOCTOBEPHOCTh, KPUTHYECKH OLEHMBATH HX IPOTHO3HPOBATH
HU3MEHEHUE B HOBBIX YCIIOBUSX;

- yMETb IIEPEHOCUTh 3HAHUSA B  I[IO3HABATEIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- yYMETb HHTETPUPOBATH 3HAHMS W3 Pa3HBIX NPEIMETHBIX
o0JacTeil; BbIIBUTaTh HOBBIE MU, NpPEJIaraTh OpUrMHAIbHbIC
MIOAXObI U PELICHUS;

yMeThb COOJIOAaTh MpaBHJia MOBEIEHUS B OBITY U
TPYAOBOM JAEATENBHOCTH B LEIAX COXPaHCHHS
CBOET0 3/I0POBbsI; YUWUTBHIBATh  BO3JCHUCTBUSA Ha
JKUBBIE  OpPraHU3Mbl  ONPEACICHHBIX  BEIIECTB,
WCIIOJIB3Ysl IOKA3aTeNu MPEAEIbHON JONYCTUMOM
KOHIEHTpALINH;

- YMETb MCIIOJB30BaTh ITOJYYEHHBIC 3HAHUS IS
MPUHATHAS TPAMOTHBIX pEHIeHUuH mpobdiieM B
CUTYalHsIX, CBA3aHHBIX C XUMUEH;
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IMUTaHUA U3 PaCTUTCIIBLHOI'O
CeIpbsd B COOTBETCTBHUU C

AKCIUTyaTallMOHHOU

JOKYMEHTaIen

IIK 1.2. [IpoBonutsk | [Ipon3BoauTh 1a0OpaTOpPHBIE HWCCIEAOBAaHHMS KadecTBA U |- YMEThb  CAaMOCTOSTENbHO  IUIAHUPOBAaTh |
TEXHUYECKHe HaOoJIeHHs | 6e30MacHOCTH  1Moyy(paOpUKaToB M TOTOBBIX MPOAYKTOB B | MPOBOAMTH XUMUYECKUN SKCIIEPHUMEHT.

3a XOJIOM | M3TOTOBJICHUU XJ1€000yIOYHBIX U3EIUH. - yMeTb IPOTHO3UPOBATh, AHAIU3UPOBATH U
TE€XHOJIOTHYECKOI O OLICHUBATh c 03U JKOJIOTHYECKON
mpouecca  IPOU3BOACTBA 0e30macHOCTH IIOCJIEICTBUS OBITOBOI u
xjieba,  x1ae000yI0UYHbIX, IIPOU3BOJACTBEHHOW  ACATEIBHOCTH  4YEJIOBEKA,
MaKapOHHBIX u CBSI3aHHOM C 1epepadOTKOM BEIIECTB;

KOHJIUTEPCKUX U3JICTUI

-MCII0JIb30BaTh IIOJIYYCHHBIC 3HAHUA JUIA NIPUHATUSA
IrPaMOTHBIX pElIeHuH npobdieM B CUTYyaLHUsX,
CBSI3aHHBIX C XUMHUEH;
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2. CTPYKTYPA U COAEPKAHHUE YYEBHOI'O ITPEJMETA

2.1. O0beM yueOHOro nmpeaMera U BUAbI y4eOHO padoThl

Bun yue6HO# paboThI O0beM B yacax
O6bem oOpa3oBaTeIbLHON IPOrpaMMBbl YI€OHOTO TTpeaAMETa 200
BT. U..
1. OcHoBHOE conepkaHne 133
BT. 4.
TEOpPETHYECKOE 00yUeHre 40
MPAKTUYCCKHUE 3aHATUS 63
J1a00paTOPHBIE 3aHATHS 30
BT. U.:
[TpodeccnoHalbHO — OPUEHTUPOBAHHOE COJIEPIKAHIE 32
(comeprkaHue MPUKIIATHOTO MOJIYJIs)
BT. 4..
TEOopeTHYeCcKoe 00yJIeHnE 6
MIPaKTUYECKHUE 3aHITUSI 16
nabopaTopHbIC 3aHATHS 10
2.CamocrosTenbHas padboTa 00y4aroierocs 67
8

[TpomesxyTouHas arrecranus B hopMe SK3aMeHa
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2.2. TemaTu4eckuii IUIaH U coAeps;kaHue yueOHoro npeamera YII.12 Xumus

O06bem yacoB Kozt
HaumenoBanue Copneprxanue yueOHOT0O MaTepuaa, 1abopaTopHbIe M MPAKTUYECKHIE 3aHATHS, KOMIIETEHIIMH,
pa3ziesoB U TEM KOHTPOJIbHBIE pa0OThI, CAMOCTOSITENIbHBIE PAOOTHI T3 | 113 | JI3 | CP | pe3ynbTaroB
OCBOEHUS
1 2 3 4 5 6 7
1 cemecTp
Pa3znen 1. OcCHOBBI CTPOEHUSI BElIECTBA 4 4 6
Tema 1.1 | Conep:xanue y4deOHoro marepuaja: CoBpeMeHHas MOJEIb CTPOCHUS aToMa.
Crpoenue DnekTpoHHas KoHpUryparus atoma. Kiaccubukamnus XMMUIECKUX 3JEMEHTOB (s-, p-, d-
aTOMOB 2JIeMEHThI). BasieHTHbIe 35ieKTpoHbl. BaleHTHOCTh. DNEeKTpOHHAsI MPUPOa XUMUYECKOU
XUMHUYECKUX CBSI3H. DIEKTPOOTpULIaTEIbHOCTh. KoBanieHTHas CBsI3b, €€ Pa3HOBUAHOCTH M MEXaHHU3MBbI | 4
9JIEMEHTOB U | oOpa3oBanusi (OOMEHHBIH ¥ JOHOPHO-aKIeNnTOpHBIN). MoHHas cBsi3b. Mertammndeckas
pupoJa cBA3b. BogopoaHas cBs3b. MexMoNeKyIsIpHbIe B3auMOAEUCTBUSA. M30TONBI, OCHOBHOE U
XUMHYECKUX BO30YKJICHHOE COCTOSIHUE aTOMa, THOpUIM3aIlisl aTOMHBIX OpOUTANIEH
CBsI3eU IIpakTuyeckoe 3anaTue Ne 1 CocraBieHue 3J1eKTPOHHO-TPapuuecKux Gopmy.a
3J1eMEHTOB, XHMH4YeCKUX (opMy.JI OK 01
Pemienne mpakTHUecKuX 3allaHMM Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpaduyeckux ¢Gopmyi
anemeHTOB 1-4 nepuosoB. Pemnienne 3aganuii Ha UCNIOJIb30BAaHUE XUMUYECKON CUMBOJIMKH 5
U Ha3BaHUU COEJUHEHMH IO HOMEHKJIATYpE MEXIYHapOJHOIO COI03a TEOPETUYECKOW U
MPUKJIAHON XUMHUHM U TPUBHAJIBHBIX Ha3BaHUMN JJIS COCTaBJICHMS] XUMHUYECKHX (HOpMYyII
JIBYXaTOMHBIX CO€IMHEHUH (OKCHAOB, Cyab(QUAOB, THIPUIOB U T.OI.) U JAPYIHX
HEOPraHMYECKHUX COCIMHEHUN OT/IEIbHBIX KJIACCOB.
CamocrosiTenbHasi padora Ne 1 PabGora c nureparypoit u HHTepHeT-pecypcamu,
MOATOTOBKA COOOIIEHWH W TMpe3eHTalui 1o TeMe «ATOM, MEXaHW3M O00pa30oBaHUS 2

XUMHYECKHUX CBSI3EH.
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Tema 1.2.
[Tepuonuuecku
M 3aKkoH U
tabmuma  JI.W.
MeHnaeneeBa

IIpakTnueckoe 3ansaTue Ne 2 Ilepuoguyeckasi cucteMa XMMHYECKHX 3J1eMEHTOB

JI.A. MenaeaeeBa

@usnyeckuii cmbicn Ilepuonnueckoro 3akona J[.M. MenneneeBa. 3akoHOMEpHOCTU
U3MEHEHMsI CBOMCTB XMMHYECKHMX 3JEMEHTOB, 00pa3yeMbIX MMHU IPOCTBIX U CIOXKHBIX
BELIECTB B COOTBETCTBUU C IOJOXKEHHUEM XMMHUYECKOro 3yeMeHTa B Ilepmonmyeckoii
cucreme. MupoBO33peHUeckoe M HaydHoe 3HaueHue Ilepumonmmyeckoro 3axkona JI.H.
Menpeneesa. [Ipornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUUECKHUX 3JIEMEHTOB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHMUYECKUX 3aJaHMM HA XapaKTepU3ALHIO
XUMAYECKHX  JJeMEHTOB  «Meraimmmueckue / ~ HEMETaUTMYeCKHe  CBOMCTBA,
EKTPOOTPULATEIBHOCT U CPOJACTBO K DJJEKTPOHY XUMHYECKMX DJJIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IEPUOJUUECKON CHCTEME
xuMmHuueckux aneMeHToB .M. Menneneesay.

CamocrosiTesibHast pabdora Ne 2 PaGora ¢ nureparypoir u WHTepHET-pecypcamu,
MOATOTOBKA COOOMICHHI U TIPE3CHTAINN 110 TeMe «3HAYCHHS IIEPUOINICCKOTO 3aKOHA JITIS
Haykn». CocTaBiI€HUE KAPTOUEK C XUMHUUECKMMU 3JIEMEHTAMH U X XapaKTEePUCTUKHU.

OK 01- OK 02

Pasznen 2. Xumuyeckune peakuumu

Tema 2.1. Turmst
XUMHUYECKUX
peakuuii

Conep:xanue yueOHOro MaTepuaJa:

Knaccudukanus ¥ THUNBI XUMHUYECKUX PEAKLUUH ¢ ydacTHEM HEOPraHWYEeCKHUX BEIECTB.
KonnyecrBenunlie oTHOMEHHST B XUMUHA. OCHOBHEIE KOJUYECTBEHHBIE 3aKOHLI B XUMHU U
pacueTel MO YPAaBHEHMSM XHMHUYECKHMX peakuui. Mosb Kak eIuHUIAa KOJIWYECTBA
BeuiecTBa. MomsipHast Macca. 3aKOHBI COXpPaHEHHs] Macchl M SHEPruu. 3aKOH ABOTrajpo.
MossipHblii 00beM ra3oB. OTHOCHUTENbHAS MIIOTHOCTh Ta30B.

Peakuuu xomrmiekcooOpa3oBaHMsl C y4acTHEM HEOPraHMYECKHX BEIIECTB (Ha MpHUMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHMUS).

IIpakTnueckoe 3ansaTHe Ne 3 CocraBjieHue ypaBHeHMH peakuuii coeIMHeHMS,
pa3ioxxeHus, 3aMelieHus1, 00MeHa. YpaBHEHUs] peaKIluii rOpeHusi, HOHHOro o0MeHa,
OKHCJEHHUSI-BOCCTAHOBJIeHMs. PacueTHbIe 3aaun.

Pacuer KOIHMYECTBEHHBIX XapAKTEPUCTHUK HCXOAHBIX BEIIECTB M MPOAYKTOB PEAKILIUH.
Pacqu KOJINYCCTBCHHBIX XapaKTepI/ICTI/IK HpO)IYKTa peaKHI/II/I COCIMHECHUA, €CJIIM OIHO H3
BEIIECTB JJAaHO B M30BITKE /WM COACPXKUT MpuMecH. Pacuer maccoBoil min oObeMHOM
JO0JIN BBIXOJ1A HpOJIyKTa peaKuI/m COCOANHCHUA OT TeOpeTquCKH BO3MOXHOTO. Pacqu
00BEMHBIX OTHOIIIEHMI ra3oB. Pacuer macchl (00beM, KOJTUYECTBO BEIIECTBA) MPOAYKTA
peaKUuu, €CJIM OJIHO U3 BEILIECTB JAHO B BUJIE PACTBOPA C ONMPEICICHHON MAacCOBOM JT0IEH
PacTBOPEHHOTO BEIIECTBA.

OK 01
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IIpakTnyeckoe 3ansiTue Ne 4 YpaBHeHUsI OKHCJIEHUSI-BOCCTAHOBJIEHHS. JJIeKTPOJIU3.
Crenenb OKHCIICHHUS. Oxucnurenp u BOCCTaHOBUTEIIb. OxucinuTenpHo-
BOCCTAaHOBUTENIbHBIE pPEAaKUMHd B MPUPOJE, TPOU3BOJACTBEHHBIX IpoIeccax U
KU3HEEATEIbHOCTH  OpraHu3MoB.  OKHCIMTENbHO-BOCCTAHOBUTEIbHBI  IOTEHIMAN
cpenbl. CocTaBieHMEe M ypaBHHBAHHWE OKHUCIMTEIBHO- BOCCTAHOBUTENIBHBIX PEAKIIMNA
METOAOM  3JIEKTPOHHOro OanaHca. TuIWYHBIE HEOPraHWYECKHE OKUCIMTENIH U
BOCCTAHOBUTENHU. DIIEKTPOJIM3 PACTBOPOB M PACILIABOB COJICH.

JlaGoparopHoe 3ansiTue Ne 1 M3y4yeHnue CBOMCTB MO THIIAM XHUMHYECKHMX peaKIHid.
Peakuum 3amelnieHusi Me/IM JKeJIe30M B PacTBOpe MeIHOI'0 Kynopoca.

CamocrosiTesibHast padora Ne 3 PaGora ¢ nureparypoir u WHTepHeT-pecypcamu,
MOJrOTOBKa COOOmIEHMH W  mpe3eHTanuwii 1o Teme «llpupoma  XUMHYECKHX
peakuuit. Inexrponusy. OdopmieHne 1abopaTopHO-IPAKTHUECKON pabOoThI, MOATOTOBKA K
3aluTe.

Tema 2.2. | Conep:kanne yuyeOHOro marepuasna: Teopus 5SJIEKTPOIUTHYECKON AUCCOLIMALIH.
Onexrponutnye | Peakiuu nonnoro ooMena. CocraBieHne peakuuii HOHHOIO OOMEHa IyTeM COCTaBJICHUS 9
cKas UX HOJIHBIX U COKpAIllEHHBIX MOHHBIX ypaBHeHUU. ['uaponus coneil. 3HaueHue ruapoinsa
aucconyanus U | B OMOJIOTHYECKMX OOMEHHBIX npolieccax. [IpuMeHeHe rujipoin3a B IPOMBIIIIICHHOCTH. OK 01
HOHHBII 00MeH | JIabopaTopubie 3ausitusi Ne 2 Peakuuu ruapoJiuza.
HccnenoBanue cpeiasl pacTBOPOB CoJiei, 0Opa3OBaHHBIX CHJIBHBIMH M CIaObIMU
MIPOTOJINTAMH, U UX PEaKLUi ¢ pacTBOpaMu Iienoud u kapOonata HaTpus. CocTaBieHHE
peakuuii THAPOIN3a COJIEH.
IIpakTnueckoe 3ansaTue Ne 5 CTpoeHue BeliecTBa M XUMHYECKHE PeaKLMU.
KonTtposabnas padora 1
CamocrosiTeibHasi padora Ne 4 PabGora c nureparypoit u HHTepHeT-pecypcamu,
MOATOTOBKA COOOIIEHUH © Tpe3eHTammii 1o Teme «l'maponusy. OdopmiieHne
nabopaTopHOil paboThI, MOATOTOBKA K 3aIUTE.
Paznen 3 CTtpoeHue U CBOMCTBA HEOPraHUYECKUX BellleCTB 10
Tema 3.1. Coaep:xanue yuyeOHOro marepuaja: Ilpenmer Heopranmueckoi xumuu. B3aumMocBs3b
Knaccudukanu | Heopranmyeckux BemiecTB. Kiaccudukanusi Heopranuyeckux BemiecTB. [Ipocteie u
A, clokHble BemecTBa. OCHOBHBIE KJIACCHl CIIOXKHBIX BEHIECTB (OKCHbI, TMJIPOKCHIIBI,
HOMEHKJIAaTypa | KUCJIOTHI, conu). HomeHknatypa U Ha3BaHHWE HEOPraHMYECKHUX BELIECTB UCXOMS U3 MX 4 OK 01- OK 02
u CTPOEHHUE | XUMHUYECKOW (POPMYIIBI MM COCTAaBJIEHHE XUMHUUYECKOW (POpPMYIbI MCXOJS U3 Ha3BaHUS
HEOPraHMYECKH | BEIIECTBA 110 MEXAYHAPOJHOW WM TPUBHAIBHONH HOMEHKIAType. MeXMONeKynspHble
X BEILECTB B3alMOJECICTBUS. Kpucraninoruaparsl. ArperatHble COCTOSIHUS BELIECTBA.

Kpucrannnueckue u amopgHbie BeniecTBa. THUIBI KPUCTAIUIMUECKUX PELIETOK (aToMHasl,
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MOJICKYJISIpHAsI, HOHHAS, METAITMYECKasi). 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEIICCTBA
OT THUIA KpUCTAJUIMUecKO# pemieTku. [Ipuuynnbl MHOTOOOpa3ust BemecTB. CoBpeMEHHbIE
MPEJICTABICHUSI O CTPOCHUU TBEPABIX, XUAKUX H Tra3000pa3HbIX BemiecTB. JKuikue
KPUCTAJUIBL.

IIpakTnueckoe 3ansaTe Ne 6 3agaum Ha MaccoBbIe /10JIM XMMHYECKOIo 3JieMeHTa B
MouiekyJe. CocTaBjieHue XUMUYEeCKUX Gopmy.I.

Pemrenue 3a1au Ha pacuet MaccoBOM J0JU (MacChl) XUMUYECKOTO JIeMEeHTa (COSAMHEHUS)
B Monekyiae (cmecu). Pemenwe mnpakTudyeckux 3aJaHui 0 Kiaccudukanuwu,
HOMCHKJIaTYypC U XUMHWYCCKUM (1)0pMyJIaM HCOPraHUYCCKHUX BCUICCTB PA3JIMYHBIX KJIACCOB
(Ha3BIBATh U COCTABIATH (POPMYIIbI XMMHUUECKHUX BEIIECTB, ONMPEAEATh MPUHAICKHOCTh
K KJaccy).

Hctounuku xumuyeckol wuHbopManuu (HayyHas U y4eOHO-Hay4yHas JHUTepaTypa,
cpeactBa mMaccoBoil mHpopmanuu, cetb WHTepHeT m apyrue). I[louck mapOpManum mo
Ha3BaHMSIM, UICHTHUPHUKATOPAM, CTPYKTYPHBIM opMyiam.

CamocrtosiTeibHasi padora Ne 5 PabGora ¢ smreparypoir m HHTepHeT-pecypcamu,
IIOJI'OTOBKA COOOLIECHUH U npe3eHTaluil no reme «IIpocThle U ClI0’KHbIE BEIIECTBAY.

Tema 3.2.
dusuko-
XUMHYECKHE
CBOMCTBA
HEOPraHWYECKH
X BEIIECTB

Coaep:xkanue ydeOHOro marepuana: Meramnel. OOme ¢Gu3nyecKue U XUMHUYECKHE
cBoiicTBa MeTauioB. CriocoObl MOTy4YeHHsl. 3HAUCHHE METaNIOB U HEMETAIIJIOB B IPUPOJIE
U KU3HENEATeILHOCTH 4YeJIoOBeKa W opraHn3mMoB. Koppo3usi MeTayuioB: BHABI KOPPO3HH,
CHOCOOBI 3aIMTHI METAJUIOB OT KOPPO3HUHU.

Hemeramnel. OOue Qusnueckue M XUMHUYECKHE CBOMCTBA HEMETayuloB. THUIUYHBIE
cBoiictBa MetaioB [Y— YII rpynn. Knaccudukauuss 1 HOMEHKIaTypa COEAMHEHUN
HemeTaioB. KpyroBopoTsl OMOTeHHBIX 3JIEMEHTOB B IIPHPOJIE.

JlabopaTtopHoe 3ansTHe Ne 3 XumuYecKkHe CBOHCTBA OCHOBHBIX KJIAaCCOB
HEOPraHU4eCKHUX BellecTB (OKCHI0B, THIPOKCUHI0B, KHCJIOT, COJIeH U p.).
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB IMPOCTHIX BEIIECTB, BOJOPOJIHBIX COCIUHEHHI,
BBICIIMX OKCHJIOB U THAPOKCHJIOB.

IIpakTuyeckoe 3ansitue Ne 7 YpaBHeHHsI XMMHYECKHMX peakUuil ¢ y4dacTHeM
MPOCTHIX U CI10KHBbIX HEOPrAaHMYECKHUX BEIIEeCTB.

CocraBneHne ypaBHEHMH XHMHMUYECKMX pPEaKIMi € ydacTUEM IPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BEIECTB: OKCHJOB METAJJIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JEMEHTOB;
HEOPraHMYECKUX KHCIIOT, OCHOBAaHUN U aM(OTEpPHBIX TUIAPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEpU3yIOLUIUX WX CBOMCTBA. PelleHne NpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKHUX 33JaHUI HA CBOMCTBA M NTOJIYYCHHE HEOPTAHNYECKUX BEILECTB.

OK 01- OK 02
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JlabopaTopHoe 3ansiTue Ne 4 CBoiicTBa MeTaJ10B U HeMeTa/10B. [losryueHue razos.
UccnenoBanmne ¢pu3nyuecKux U XMMHUYECKHUX CBOMCTB METAJUIOB M HeMeTauloB. PemieHue
SKCIEPUMEHTAJIHBIX 33/1ad 10 CBOWMCTBAM XHMHMUYECKHUM CBOMCTBAaM METANIOB U
HEMETAJIJIOB, 10 PACMIO3HABAHUIO U MOJTYYSHHUIO COSAMHEHUH METAJJIOB U HEMETAJIJIOB.

CamocrosiTenbHast padora Ne 6 PabGora c smreparypoir m HHTepHeT-pecypcamu,
MOJArOTOBKA COOOIIEHWH W mpe3eHTauuil 1o TeMe «Meramisl M HEMETaJlIbl».
Odopmrenne 1a60paTOPHO-IPAKTHYECKOHN paOOThI, MOJATOTOBKA K 3AIIUTE.

Tema 3.3.
[IpousBoacTeo
HEOPraHUYecKu
X BELIECTB.
3HauyeHue u
IIPUMEHEHUE B
ObiITy W  Ha

Coaep:xanue y4deOHOro martepuana: OOLMEe MPeICTaBICHUS O MPOMBIIIICHHBIX
croco0ax TOMy4eHUS XUMHUYECKHX BEIIeCTB (Ha NpHUMEpe MPOM3BOJCTBA aMMHAKa,
cepHOil kucnoTel). YepHas u 1BeTHas MeTanyprusa. IIpakTudeckoe mNpUMEHEHUE
ANEKTPONIU3a JUISl TOJIYYEHUS IIEIOYHBIX, LIETOYHO3EMEIbHBIX METAJUIOB U AJTIOMUHMUS.
Crekso U CuIMKaTHAsI MPOMBIIIEHHOCTh. [Ipo6iieMa 0TX0/10B ¥ MOOOYHBIX MPOTYKTOB.

Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK O POJM HEOPraHUYECKOW XHMHUHU B

a3BUTUM MEIMIMHBI, CO3JaHUM HOBBIX MAaTEpHUaoB (B CTPOUTENIBCTBE U JAp. OTPACIAX 3
HPOH3BOCTBE ﬁpOMBIHIJIeHHOCTI/I), H’OBI)IX HMCTOYHUKOB 3Heprr;m (aJII)’l(‘epHal?l‘I/IBHBIe I/ICTO‘-IHI/III()I/I BHI;pFI/II/I) OK 01-0K 02
B pELIeHUHU Npo0IeM HKOJIOTHUECKOM, JHEPTeTHUECKON 1 MUIIeBON 6€30MacHOCTH.
IIpakTnueckoe 3ansaTie Ne § CBoiicTBa HEOPraHM4YeCKHX BelleCTB.
KonTtpoJsbHas padora 2
CamocrositebHass padora Ne 7 PaGora c nureparypoir u HMHTepHeT-pecypcamu,
MOJIrOTOBKAa cOOOIIeHUT M mpe3eHTanuid mo teme «lIpou3BOJACTBO HEOpPraHMYECKUX
BELIECTBY.
Pa3nea 4. Kunernyeckne u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XMMHYCCKHX
peakuuii
Tema 4.1. | Conepxxanne yuyeOHOro marepuana: Xwumudyeckue peakuuu. Kiaccudukarms
Kunernyeckue | XUMHUYECKUX peakuui: Mo ¢a3oBOMY COCTaBy (TOMOT€HHBbIE U TE€TEpPOreHHbIE), IO
3aKOHOMEPHOCT | MCIOJb30BAHUIO KaTalu3aTopa (KaTaTUTHYECKUE U HEKaTaJTUTUYECKHE).
n nporekaHus | CKOpOCTh peakiuy, €€ 3aBUCUMOCTb OT Pa3jIMYHbIX (PAKTOPOB: MPHUPOJBI pearupyroIINX
XUMHYECKHUX BEIIECTB, KOHIIEHTPALMU Pearupyrouiix BellecTB, Temrneparypsl (npasuio Baut-I'opda), OK 01- OK 02
peakuuit IUIOUIAIM PEaKIIMOHHOW MOBEPXHOCTH, HAIWYMS Karainu3aropa. Ponb karanu3aTopoB B

IIPUPOAE W TPOMBIIUIEHHOM IIPOU3BOJCTBE. ODHEPrus aKTUBALMU. AKTHBUPOBAHHBIN
koMmIuiekc. KaranuzaTops! u katanus. Poib KaTanu3atopoB B IPUPOJIE U IPOMBIIIIIEHHOM
IIPOU3BOJICTBE

JlabopaTopHoe 3ansaTHe Ne 5 M3yueHme 3aBHCHMOCTH CKOPOCTH PpeaKUUH OT
pa3Jan4HbIX (pakTOPOB
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Pemrenue mpakTHKO-OPUEHTUPOBAHHBIX 33aJaHUN Ha aHaiu3 (PAKTOPOB, BIUSIONIMX HA
U3MEHEHHE CKOPOCTH XMMHUYECKOU PEAKIIMH.

CamocrosiTenbHast padora Ne 11 [IlogrotoBka cooOmieHust (KOMIBIOTEpHOU
npe3eHTanuu) no teme: «CKopocTh XuMuueckon peakuun». OdopmieHue nabopaTopHo-
MPAKTUYECKON pabOTHI, IOATOTOBKA K 3aIllUTE.

Tema 4.2.
TepmoauHaMuy
€CKHUe
3aKOHOMEPHOCT
U TPOTECKaHUs
XAMUYECKHX
peaKIuid.
PaBHOBecue
XAMHUYECKHUX
peakuuii

Conep:kanue y4yeOHOIro MaTepuaJa:

Knaccupukanuss XUMUYECKHX peakiuil: mo TemaoBoMy 3PQexTy (IK30TepMHUYECKHE,
SHJO0TEPMUUYECKHE), IO 00paTUMOCTH (0OpaTuMbie 1 HeoOpaTuMeble). TernoBbie 3P HEeKThI
XUMAYECKHX peakiuidl. TepMmoxumuueckue ypaBHeHHs. OOpaTuMOCTh  peaKIuii.
XUMHUECKOEe pPAaBHOBECHE M €ro CMEIICHHE IOJ JCHCTBUEM pa3InYHbIX (AKTOPOB
(KOHIIEHTpaIMsT PEAareHTOB WM NPOAYKTOB pEaKLWH, TaBIICHHE, TeMIleparypa) s
CO3JIaHMsI ONTUMAIBHBIX YCJIOBUH TPOTEKAHHS XUMHUYECKUX TMpoueccoB. [loHsrue o6
SHTAJIBIIUK M 3HTponuu. DHeprus ['mb0ca. 3akon ['ecca m cinexcrtBust u3 Hero. Pousb
CMEIICHHS PABHOBECHSI B TEXHOJOTHUECKUX MPOIIecCcax.

IIpaktuyeckoe 3ansiTue Ne 9 IIpunmmn Jle Illareane. Bausinue pasanmyHbIX
(paxkTOpOB HAa M3MEeHeHHEe PAaBHOBECHSI XUMHMYECKUX peakuuil. 3aKOH 1efCTBYIOIIMX
Macc M1 KOHCTAHTA XUMHUYeCKOIr0o PAaBHOBECHSI.

PacueTbl paBHOBECHBIX KOHUEHTpAIMil pearupyrouux BEUIECTB U MPOAYKTOB PEAKLIUM.
Pacuets! TennoBoro ¢ dexra peakuu.

Pemienne npakTUKO-OpHMEHTHPOBAHHBIX 3a/1aHU HA npuMeHeHue npuHuuna Jle-Illatense
JUTSl HAXOXKJICHHSI HANpaBJIEHUs CMEIICHUS PAaBHOBECHS XMMHUYECKOM pEaklMi W aHaJIHN3
(haKkTOpOB, BIMSIIONIMX Ha CMEIICHHE XUMUYECKOTO PABHOBECHSI.

JlabopaTopHoe 3ansitue Ne 6 M3yueHue BJIMAHHA PA3JIUYHBIX (AKTOPOB Ha
CMeIeHHe XMMHYeCKOr0 PAaBHOBECHS.

IIpakTuyeckoe 3anaTHe Ne 10 CkopocTh XMMHMYECKOH peaklUM W XHUMHYECKOe
paBHoBecHue. Konrpoabnas padora 3

CamocrosiTenbHast padora Ne 12 [IloarotoBka cooOmieHusi (KOMIbIOTEpHON
MpEe3eHTaIMK) TO0 Teme: «XuMuueckoe paBHoBecue». OdopmiieHne adopaTopHO-
MPAKTUYECKON pabOThI, IOATOTOBKA K 3alllUTE.

OK 01- OK 02

Pazpea 5.

JAucnepcHble cUCTEMBI
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Tema 5.1.
HucnepcHbie
CUCTEMBI "
(hakTopsI ux
YCTOMYMBOCTH

Conep:xxanue ydyeOHOro martepmasa: Jlucnepcuole cuctembl. KoutongHbie CHCTEMBI.
Hctunnble pacTtBOpbl. PacTBOpeHue Kak (U3MKO-XMMMUYECKHM mpouecc. PacTBopsI.
CrniocoOpl npuroToBiieHus: pactBopoB. PactBopumocTs. MaccoBasi 710 pacTBOPEHHOIO
BemiecTBa. l[IpenenbHO MOMyCTHMblE KOHLEHTPALMUM M MX MCIOJIb30BaHME B OLIEHKE
HKOJIOTHYECKOM O€30MacHOCTH.

Knaccudukanus aucnepcHslx cucreM o cocraBy. CTpoeHue U (akTopbl yCTOHYHMBOCTH
AUCTICPCHBIX CUCTCEM. Pacrio3naBanne MCTHHHBIX pacTBOpPOB, KOJUIOMAHBIX PaCTBOPOB U
rpyboaucnepcHbix cucteM. CtpoeHue Muueisl. PaccenBanue cBera npu MPOX0XKICHUN
CBETOBOT'0 ITy4YKa Yepe3 ONTHYCCKH HEOTHOPOAHYI0 cpeny (3dhdexra Tunnans).

IIpakTuyeckoe 3anaTHe Ne 11 Pemienue 3a1a4 Ha NIPUrOTOBJICHHE PACTBOPOB.
Pemenne MMPAKTUKO-OPUCHTHUPOBAHHBIX PACYCTHBIX 3aI[aHI/If/'I Ha AUCIICPCHBIC CHUCTCMBI,
UCIOJIb3yeMble B OBITOBOM M IMPOU3BOJCTBEHHOW ACSITENLHOCTH YENOBEKa, C MO3UIUI
HKOJIOTUYECKON ©0e30MacHOCTH TIOCIHEACTBUH W TPAMOTHBIX pEHICHUH Tpodiem,
CBSI3aHHBIX C XMMHUEH.

CamocrtosiTeibHast padora Ne 13 TlogrotoBka cooOmieHusi (KOMIBIOTEPHOU

mpe3eHTaIun) mo reme: «PactBopbiy.

OK 01, OK 02.
OK 07

Tema 5.2.
Hccnenosanue
CBOICTB
JUCIIEPCHBIX
CUCTEM IS WX
UACHTUPUKAIT
u

JlabopaTopHoe 3ansitue Ne 7 IlpuroroBiieHne pacTBopos.
[IpuroroBneHre pacTBOPOB 3aJaHHOM (MOJIAPHOM) KOHILEHTpauu (C
OpPUEHTHUPOBAHHBIMU BOIPOCAMH ), OTIPEICTICHUE CPEbl BOJHBIX PACTBOPOB.

IMPAKTUKO-

JlaGopaTopHoe 3ansiTue Ne 8 McciiefoBaHue JUCIEPCHBIX CHCTEM.

HpI/IFOTOBJ'IeHI/IG N HN3YUCHHUC CBOMCTB AUCIICPCHBIX CHCTEM pa3HbIX BUJOB: CYCIICH3UU,
SMYJIbCHH, KOJUIOMJHOTO pacTtBopa. CpaBHEHHE CBOMCTB HCTUHHBIX U KOJUIOMJIHBIX
PaCTBOPOB, BEIABJICHHUEC OCHOBHBLIX pa3n1/1tmﬁ MCKAY HUMMU.

IpakTuyeckoe 3ansaTue Ne 12 JlucnepcHbie CHCTEMBI.
KonTtpouabHnas paéora 4

CamocrositesibHass padora Ne 14 3arps3HeHue OKpyXarolled cpeiabl, AUCIEPCHBIMU
CUCTeMaMH; 3allluTa OKpyxKaromieil cpensl (coobmienue). OdopmieHune nadopaTopHOU
paboTHI, MOJTOTOBKA K 3aIIUTE.

OK 01- OK 02

HUTOI'O 3A 1 CEMECTP:

24

24

16

32

96

2 cemecTp

Pazpea 6.

CTpoeHue u CBOMCTBA OPraHUYECKHUX BelleCTB

12

12

12
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Tema 6.1.
Kinaccudukanm
s, CTPOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX
BEIIIECTB

Coaepxxanue ydeOHoro marepmana: IIpenmer oprannueckoil xumuu. B3aumocBs3b
HEOPraHWYECKUX M OpPraHMYECKHX BEINECTB. XHMMHMUYECKOE CTPOEHUE Kak IOpsAIOK
COEMHEHHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJ€HTHOCTH. OCHOBHBIE IOJIOKEHUS
TEOPUHM XMMHMYECKOIO CTPOCHMS OpraHmyeckux coeauHeHnii A.M. byrneposa.
VYriepoaHsld CKEIET OPraHMYeCKOW MOJIEKYJbl. MOJIeKyIsipHbIE W CTPYKTYpHBIE
(pa3BepHYTbIE, COKPALIEHHbIE) XUMUYECKHE (POPMYJIbl. 3aBUCUMOCTh CBOMCTB BEILECTB OT
XMMHUYECKOI0 CTPOECHUs MoJieKyll. M3omepus u usomepsl (CTpyKTypHasi, FeOMeTpUYeCcKas
(unc-tpanc-uzomepusi). KparHocts xumuueckoil cBsa3u. IloHstne o (GyHKUMOHAIBHOMN
rpynne. IlpuHuunel knaccuUKanuu OpPraHUYecKUX CcoeluHeHuil. MexayHapoaHas
HOMEHKJIATYpa U IPUHLUIIBI HOMEHKJIATYPhl OPraHUYECKUX COEMHEHUN.

IMpakTuyeckoe 3anaTue Ne 13 HomeHk/IaTypa opraHn4ecKux coeIMHEeHUI.
Homenknatypa opraHM4eckux COEIMHEHUN OTIENbHBIX KJIAcCOB (HACHIIICHHEIE,
HEHACBHIIICHHBIE W apOMATHUYECKHE YTIIIEBOJAOPOIbI, CHUPTHI, (EHONBI, albICTHIbI,
KETOHBI, KapOOHOBBIE KHCIOTHI U JAp.) CocraBneHHE TOIHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OpPMYJT OPTaHWYECKUX BEHIECTB OTACIBHBIX KJIACCOB, HCIONB3YS WX
Ha3BaHUsA [10 CUCTEMATUYECKO HOMEHKJIATYpe.

IIpakTnueckoe 3ansaTue Ne 14 PacuerHblie 3axaum.
Pacuetsl mpocreitmeii GopMynbl OpraHMYEcKO MOJEKYJbl, UCXOAS U3 3JIEMEHTHOIO
cocrtana (B %).

OK 01

CamocrosiTeibHasi padora Ne 8 PabGora c nureparypoit u HHTepHeT-pecypcamu,
MOArOTOBKA COOOIIEHUH U Tpe3eHTauuil 1mo teMe «Teopusi CTpOEHHSI OpPraHHMYECKUX
COCIMHEHUI.

OdopmieHne npakTUIECKOi padOTHI MO 3a7a4aMm, MOJATOTOBKA K 3aIUTE.

Tema 6.2.
CsoiicTBa
OpPraHuYeCcKux
COCIMHEHU N

Coaep:xxanue y4deOHOro marepuaja: DU3MKO-XMMUYECKHUE CBOMCTBA OPTraHUYECKUX
COEJMHEHUI OTAENbHBIX KJIACCOB (0COOEHHOCTH KIacCU(UKAMK M HOMEHKJIATYpPbI
BHYTpU KJacca; TOMOJIOTMYECKUH pan u oOmiast dopmyna; uzomepus; (pusnueckue
CBOWCTBa; XMMHMYECKHE CBOMCTBA; cHocoObl moiydeHus): IlpenenpHble yrieBogopoibl.
I'openne MeTaHa Kak OJIMH U3 OCHOBHBIX MICTOYHHMKOB TeIJIa B IPOMBIIIJIEHHOCTH U OBITY.
CaolicTBa IPUPOJHBIX YIVIEBOAOPOIOB, HAXOKJIEHHUE B IPUPOAE U NPUMEHEHNE AJIKAHOB;

HenpenenbHsle u apoMaruyeckue yrieBojoponbl. llomumepusanms >3TujeHa Kak
OCHOBHO€ HAlpaBJIEHUE €ro HCIO0JIb30BaHUA. [OopeHue aneTwieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TIAMEHU JJIsi CBAPKU M PE3KH METaJLIOB;

Kucnopoaconepkamue coeauHeHus (COUPTHI U MPOCThIe YPUPHI, (HEHONIBI, adbJAETHIbl U
KETOHBI, KapOOHOBBIE KHCIOTBI M HX IpOH3BOAHBIC). [IpakTHueckoe mpHUMEHEHHE
STUJICHIJIMKOJS, TiuuepuHa, ¢eHona. IlpuMmenenune ¢opmainpieruaa, arneraibIeruia,

OK 01- OK 02

23



YKCYCHOHM KHCIOTHI. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT. MorolIe CBOWCTBA
MBLIA;

A3zoTcoeprKalye COeAMHEHUs (AMUHBI 1 AMUHOKHCIIOTHI, OCJIKH).

IIpakTuyeckoe 3ansaTue Ne 15 I'eneTnueckasi CBA3b MeKAY KJIACCAMU OPraHUYeCKUX
COeTHHEHUH.

Pemienne 1menodyexk mpeBpalIeHHM HAa TEHETUYECKYI0 CBSI3b MEXKIY KJaccamu
OPraHUYEeCKUX COEAUHEHHUM C COCTABJIICHUEM HA3BAaHHUM OPraHUYECKUX COCAUHEHUH II0
TPUBUAJILHOW WJIM MEXKIYHAPOAHON CUCTEMAaTHYECKOW HOMEHKJIATYpE.

IpakTuyeckoe 3ansaTue Ne 16 PacuerHble 3agaum.
PGIHGHI/Ie pvaeTme 3a1a4 110 ypaBHeHI/IHM peaKuHﬁ C yLIaCTI/ICM OpFaHI/I‘-IGCKI/IX BCIIICCTB.

JlabopaTopHoe 3ansitue Ne 9 Ilosryyenue 3TH/ICHA M M3y4YeHHE er0 CBOMCTB.

[lonyyenune sTwiIeHAa W3 3TaHONA B Ja0OpaTOpUM M M3yYeHHE €ro (U3NYECKUX U
XUMHUYECKUX CBOMCTB. COoCTaBiIeHHE peakLuil MPUCOEIMHEHHS U OKUCIICHUS Ha IpuMepe
sTUiIeHa. PacdeTHble 3ajaud C MCIOJIB30BaHUEM IIJIOTHOCTH Ta30B IO BOAOPOAY H

BO3/IYXY.

CamocrosiTeibHast padora Ne 9 PabGora c mmreparypoir m HHTepHeT-pecypcamu,
MOJIrOTOBKA COOOIIEHNH U mpe3eHTanui mo teme «Kiaccbl opraHi4eckux COeMHEHUN U
ux xapakrepuctukuny. OdopmiieHne 1a60paTOPHO-TIPAKTUIECKOH pabOThI, TOATOTOBKA K
3alIuTe.

Tema 6.3.
Oprannueckue
BEIIIECTBA B
KU3ZHEIESITEIIbH
OCTH U
YeJloBeKa.
[TpousBoacTBo
U IpUMEHEHNUE
OpTraHUYECKUX
BEILIECTB B
MIPOMBIIIIIICHHOC
TH

Coaep:xanue yyeOHoro marepmana: buoopranuueckue coenuHenus. [Ipumenenue u
Ouosiornyeckas pojb yrieBoaoB. OKUCIIEHUE YIJIEBOJOB — HUCTOYHUK SHEPTUU KHMBBIX
opranu3moB. OOnacTy NMpUMEHEHUS aMUHOKHUCIOT. buonornueckue QyHkuum Oenkos,
KHUpoB. buonornueckue ¢yHKuMH XKUpoB. Ponb opraHuueckod XUMHMM B pelICHUH
mpo0JieM MUIIEBON 0€30MacHOCTH.

HyxnenHoBble KHUCIOTBI: cocTaB U crTpoeHue. CTpoeHue HykieoTuaoB. Cocras
HykienHoBbIX kucinoT (JAHK, PHK). Pons HykIeMHOBBIX KHUCIOT B KU3HEAESITEIbHOCTH
OpPraHHU3MOB.

[IpousBocTBO Oprannveckux BeniecTB. CHHTETUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.
Ponp opranuueckoll XMMHUHM B PELIEHUH MPOOJIEM HSHEPreTHdeckoil 0e30MmacHOCTH, B
pa3BUTUM MEIUIMHBI, CO3/JaHWM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB HHEPTUU
(aspTEpHATUBHBIE HCTOYHHUKH SHEPTHUN).

IIpakTuyeckoe 3anaTHe Ne 17 XuMHUYeCKHe peaKLUH, OTPAKAIINE XUMHYECKYIO
AKTHBHOCTb OPraHMYeCKHX COeJUHEHNH B Pa3JIMYHBIX cpeaax

Pemenne mpakTMKO-OPUEHTUPOBAHHBIX 3aJJaHUM IO COCTABICHUIO XUMHUYECKUX PEAKLU,
OTPaXKAKIIUX XUMUYECKYK) aKTUBHOCTb OPTaHUYECKUX COCIUHEHUN B PA3JIMUHBIX Cpelax

OK 01- OK 02
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(IpUPOIHBIX, OMOTOTMYECKHX, TEXHOTEHHBIX ).

IIpakTuyeckoe 3ansitue Ne 18 CrTpykrypa M CBOMCTBAa OPraHUYeCKHX BelIeCTB.
KonTtpouabnas paéora S

CamocrositesibHaa padora Ne 10  PaGora ¢ snmreparypoit m MHTEpHET-pecypcamu,
MOATOTOBKA COOOIIEHWH W Tpe3eHTanuid 1o Teme «buonornueckun aKTHBHBIE
COEJIMHEHHUSI.

Paspea 7. KauecTBeHHBbIE peaKlluu 00HAPYKeHHs] HEOPraHUYeCKHX M OPraHNYecKUX BellecTB \
Tema 7.1. | IlpakTuyeckoe 3ansitue Ne 19 KauecTBeHHble XMMHYeCKHe pPeaKIUM, XapaKTepHbIe
Obnapyxenue | AJisi OOHAPYKeHHUsI KATHOHOB.
neopranuyecku | I[lpaktuyeckoe 3ansitue Ne 20 KauecTBeHHble XMMHYeCKHE PeaKIUH, XapaKTepHbIe
X KaTUOHOB M | JJisi OOHAPYsKeHHUs] AHHOHOB. OK 01- OK 02
aHMOHOB JlabopaTopHoe 3ansitue Ne 10 AHauTHYeCKHe peaKIMH KATHOHOB U AHUOHOB.
CamocrositesibHas padora Ne 15 OcdopmieHue 1abopaTOpHO-NPAKTUYECKONH padOTHI,
MOATOTOBKA K 3amuTe. [lonroroBka coobmenust (KOMIBIOTEPHOU MPE3EHTAIIMN) TI0 TEME:
«Knaccudukanus KaTHOHOB U aHHOHOBY.
Tema 7.2. IIpakTnueckoe 3ansaTne Ne 21 KayecTBeHHble XUMHYeCKHE PeaKIMU, XapaKTepHbIe
OOHapyxeHue | Isi OOHApPY:KeHHMsl OTHeJbHBIX KJIACCOB OPraHHYeCKMX CcOeAWHeHMii: (eHOo./10B,
OpPraHMYECKUX | aJbJAernA0B, KPaxmaJja, YKCYCHOM KHUCJIO0Tbl, AMUHOKHUCJIOT U JP.
BEILECTB IIpakTnyeckoe 3ansaTue Ne 22 Jlenarypauus 0OeIKOB NpPH HAarpeBaHWH, LBETHbIE
OTAENbHBIX peakuum 0eJIKoB.
KJIACCOB € CocraBieHne KayeCTBEHHBIX peakiuidl OOHapyKeHHs OpraHMYeCKUX COEIUHEHUH
HCITOIL30BAHNUE | OTHENBHBIX KJIACCOB. OK 01- OK 02
M JlabopaTopHoe 3ansitne Ne 11 KadyecTBeHHbIe peaknMu Ha OTeJbHbIC KJIACCHI
KaueCTBCHHBIX | OpraHMYecKHX BellecTB.
peaxumii CamocrositeibHast pa6ora Ne 16 Odopmienue 1ab0paTOpHO-NPAKTHIECKON pPabOTHI,
MOATOTOBKA K 3amuTe. [loaroroBka coobmenus (KOMIBIOTEPHOU TTPE3EHTAIIMN) TI0 TEME:
« Ponp Oenka B MUIIEBOI MPOMBIIIIEHHOCTH.
IIpogeccnoHaILHO-OPHEHTHPOBAHHOE COJICP:KAHUE (COIepPKAHME TPUKJIIATHOTO MOYJIs1)
Paznea 8. Xumus B ObITY M NIPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKa
Tema 8.1. IIpakTuyeckoe 3ansaTue Ne 23 JKogoruyeckass 0e30MaACHOCTD MOCJIAEACTBUI OLITOBOM OK 01, OK 02,
Xumusi B OBbITY | M NPOU3BOJCTBEHHOIH /1eSITEILHOCTH 4YeJl0BeKa, CBSI3aHHasi ¢ mepepadoTKoii OK 04, OK 07
u BeIleCTB. IIK 1.1-IIK 1.2
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npousBojicTBeH | IlpakTuyeckoe 3ansitue Ne 24 Keiicbl (¢ ydyerom Oyaymieii npodgeccnoHaabHOM
HOU AesiTeJIbHOCTH) HA AaHaJu3 HUHGOpMAUMH O NPOM3BOJACTBEHHON [1eATEJILHOCTH 5
JESITEIbHOCTH YyeJIOBeKa, CBS3aHHON ¢ mnepepa0oTKOl W MOJy4YeHHEeM BellecTB, a TaKke C
YeJloBeKa JKO0JIOTHYECKOH 0e30IIaCHOCTHIO.
IIpakTuyeckoe 3anaTme Ne 25 3ammra keiica: IlpeacraBieHue pe3yJabTaToOB 5
pelieHHsl KeilicoB (BBICTYIUICHHE C MIPe3eHTaluen)
CamocrosiTeabHasi padora Ne 17 OdopmiieHne npakTudeckoi paboThl, MOJIrOTOBKA K 4
3alIUTE KEICOB.
Paznen 9. HccienoBanue 1 XMuMHUYECKHIi aHATH3 00beKTOB OHochepbl 13 11
Tema 9.1. | JIabopaTtopHoe 3aHsaATHE N2 12 OCHOBBI J1a00PATOPHON NPAKTUKH.
OcHOBBI JlaGoparopHas mocyaa U XUMHYECKHE peakTHBbL. OCHOBHBIE JIaOOpaTOpPHBIE OMEpaIiy.
naboparopuoii | JlabopaTopHoe obopynoBanue. TexHuka 0€30MacHOCTH U IIpaBmiia paboThl (TTOBEICHNS) B
MPAKTHKU B | 1a00paTopuUu. OK 01
npodeccuonans | llpakruyeckoe 3aHaTue Ne 26 TumoBble pacyeTbl MO0 TeMaTHKe IKCIEPUMEHTA K 1.1-TIK1.2
HBIX (BBIXOJ MPOAYKTA PEaAKIUH, MACCA HABECKH, 00bEM). 2
nabopaTopusx CamocrositesibHasa padora Ne 18 OdopmieHue mabopaTOpHO-TIPAKTUUECKON pabOTHI, 4
noJrotoska k 3auure. Odopmienue 6ykneros 1o teme: «Th B mabopaTopuu XUMHUN
Tema 9.2. Conep:xxanue ydeOHoro wmarepuana: Kiaccupukanus npod BOAbl MO BHIY U
XuMUYecKui Ha3HAYEHUIO, UCXO/sl U3 €€ XUMUYECKOro cocrtaBa. OpraHojenTH4YECKHEe CBOWCTBA (3amax,
aHaJM3 npood IIPO3payHOCTh, IBETHOCTb, MYTHOCTb) BOJbl. KuCIOTHOCT M Imeno4yHOCTH BoAabl. pH
BOJbI cpeapl M MeToAbl ee ompenenaeHus. JKecTKocTh BOJAbI M METOJbl €€ OIpe/eIeHHUS.
CymHOCTh METO/1a TUTPOBAHUS. OK 01. OK 02
Bunel xecTkocTH BOnbI (BpeMeHHass M NOCTOsiHHAs). JKecTKOCTh BOJABI KakK MpUYMHA OI,< 07 ’
BBINAJICHUS OCA/IKOB MJIM 00pa30BaHUS COJECOTIOKEHHUH, UMEIOINX MECTO B OBITY U Ha K 1.1-TIK 1.2
MIPOU3BO/ICTBE.
CocraB cosieli, BBI3BIBAIOIINX KECTKOCTb BOJABI. XHMHUYECKUE INPOLECCHI, YCTPAHSIOIINE
KECTKOCTh BOJIbl. YPaBHEHMSI XMMHUYECKUX pEaKIUi, WUTIOCTPUPYIOMIMUX IPOIIECCHI,
IIPOUCXOJAIINE TPU YCTPAaHEHMM JKECTKOCTH. YCTPAaHEHHE BPEMEHHOW JKECTKOCTH
OBITOBBIMU M XUMHYECKUMU crioco0aMu. CiocoObl YCTPAHEHHS TOCTOSIHHOM KECTKOCTH.
IpakTuyeckoe 3anaTHe Ne 27 Cnoco0bl BbIpaskeHHS] KOHLEHTPALUHMU PACTBOPOB:
MaccoBasi 10JI1 PACTBOPEHHOI'0 BellleCcTBa, MOJISIPHASL M MOJISUIbHASI KOHIIEHTPAIUH. 2
Tutp pacrsopa.
IpakTuyeckoe 3ansitue Ne 28 Pacuer KOHIEHTpanuii 3arpsI3HAIOIINX BeleCTB H UX 5

CpaBHEHHeE C npeaeabHo 1onycTuMbiMu KoHIeHTpauusamu (I11K).
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JlabopaTopHoe 3ansitme Ne 13 OmpenesieHHe KeCTKOCTH BOAbI M CIOCOOBI ee
yCTpaHeHHusl.

CriocoOpl ycTpaHEeHUS BCEX BHUJOB JKECTKOCTM B 3aBUCUMOCTH OT COCTaBa CoJied
KECTKOCTU. PelleHMe SKCIepUMEHTAJbHOW 3aJadd Ha BbISIBIIEHHME BPEMEHHOH H
MOCTOSTHHOM KECTKOCTH BOJBI. OL[GHKa BCPOATHOCTU YCTpAaHCHUA BCEX BUAOB CCTKOCTU B
JOMAILHUX YCIOBHUSX.

CamocrosiTenbHast padora Ne 19 PabGora c nureparypoit m MHTepHer-pecypcamu,
IIOJI'OTOBKA COOOILIEHUH U NPE3EHTALM 110 TEMaTHKe.

Tema 9.3. Conep:xanue y4eOHOro marepuasna: KadeCcTBEHHBI XMMHYECKHN COCTaB IPOIYKTOB

XUMHUYECKUI nuTtaHusa. BemectBa, (Qanbcuduuupyromue NpOAYKTbl NUTaHWUSA, U BEIECTBa,

KOHTPOJIb 3arpsi3HAOLIME MPOAYKTHl NuTaHus. OnpeaeneHue 3arpsA3HsIIOMINX XUMUYECKUX BELIECTB

KauecTBa B IPOAYKTax INHTaHHUA, OIPEIEICHHE BEUIECTB, HE 3asBICHHBIX B COCTaBE IPOAYKTOB

IIPOJYKTOB MIUTaHUSI. OK 01. OK 02

[MATaHUSA IIpakTnueckoe 3ansaTe Ne 29 OpraHuyeckue M HeOpraHu4yecKHe BellecTBa, OK 07’HK1 11
BXOJIIIIAE B COCTAaB NPOAYKTOB MUTAHUS. K 1.2
Onpenenenue cocraBa 0Jt01 HA COAEPKAHUE MAKPO M MUKPORJIEMEHTOB. ’
JlabopaTopnoe 3ansitue Ne 14 HccnenoBaHue NPOAYKTOB NUTAHUS HA HaJIU4HMe
yIJ1€BOJ0B.
CamocrosiTeibHasi padora Ne 20 PaGora c nuteparypoit m MHTepHer-pecypcamu,
MOATOTOBKA COOOIIEHU 1 MTPE3CHTAIINM 110 TEMATHKE.

Tema 9.4. Conep:xxanue yye6Horo marepuaja: Krnaccupukanus nmoyB mo BUAY U Ha3HAYECHHUIO,

XuMUYecKui UCXOJS U3 XMMHYECKOro cocraBa. MaeHTudukanus npoObl MOYBBI MO €€ XUMHUYECKOMY

aHau3 npood COCTaBy, ONHCAaHHE BO3MOXKHOCTEH ee HmpuMeHeHHs. TpeOoBaHUS K KauyecTBY IOYBbI

TIOYBBI pasnuyHoro HazHaueHus. Onucanue 0coOEHHOCTEN MCMOIb30BaHUS M10YB B 3aBUCHMOCTH
OT THIIOB, CIIOCOOBI YJIyUILIIEHHsI KaueCTBa MOYB B 3aBUCUMOCTH OT HazHaueHHs. OOnactu
WCIOJIb30BaHUS OPraHUYECKUX YA0OpeHUN B 3aBUCUMOCTH OT KayeCTBEHHOI'O COCTaBa. OK 01. OK 02
Onucanue OpraHMYecKUX YAOOpeHMH M HMX NPUMEHEHHE B 3aBHCHMOCTH OT COCTaBa OK 07’HK1 1:
MIOYBHI U €€ Pa3HOBUIHOCTH. K 1.2

IpakTuyeckoe 3anaTue Ne 30 O61acTi Ha3HAYeHHs (IPUMeEHEHUs1) MO4YBbI.

O6mactu  Ha3HaueHuss (IPUMEHEHUWs) TIOYBBI, UCXOMA W3 KAYECTBEHHOTO U
KOJIMYECTBEHHOI0 COCTaBa. Poib HEOpraHMYECKHX BEIIECTB B KaueCTBE MHMHEPAJIbHBIX
ynobpenui, ynyumuresneil mouBbl. CocTaB MUHEPAJIbHBIX YI0OpEHUH U UX IPUMEHEHHE B
3aBHCHUMOCTH OT COCTaBa IOYBHI U €€ Pa3HOBUAHOCTU. B3aumocBs3b coctaBa ynoOpeHHi
Y X BJIMSIHUS HA BETE€TaTUBHBIE CBOMCTBA U IJIOJOHOLICHHUSI PACTEHUH.
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JlabopaTopHoe 3ansitue Ne 15 Omnpenesienne pH BOIHONH BBITSKKH IOYBBI, €€
KHCJIOTHOCTh M 1I€JIOYHOCTH.

HccnenoBanre BOAHBIX BBITSXKEK OOpa3IOB TOTOBBIX MOYBEHHBIX CMECEH (I pa3HbBIX
TunoB pacrenuil). Onpenenenue pH nmouBel ¢ MCHOIB30BaHMEM HHIUKATOPOB. OleHKa
TUTIOB TOYB B MPEACTABICHHBIX O0pa3nax (CHJIbHOKHUCHIAS, KHCcTas, ciaabokucias,
HelTpasibHasi, 1eJI0uHast)

CamocrosiTenbHasi padora Ne 21 PabGora c nureparypoit m MHTepHer-pecypcamu,
IIOJIOTOBKA COOOLICHUH U MPE3EeHTALUH 110 TEMaTHKe.

Tema 9.5.
Hccnenosanue
00BEKTOB
ounocdepbl

Conep:xkanue yuyeOHOro martepuaja: lccrmenoBanus o0bekTOB Omochepsl. MeTos
MOMCKA, aHaJIM3a U 00padOTKKU MHPOPMAIIMH B PA3JIMYHBIX UCTOYHUKAX.

IIpakTuyeckoe 3ansaTue Ne 31 MHcciaenoBanme o00beKTa HAa KHCJIOTHOCTD,
1IEJIOYHOCTh, XUMHYECKHUH COCTaB (3arpsA3HUTEIM, MAKPO- U MUKPO3JIEMEHTHI).
OrneHka KayecTBa UCCIeIyeMOro 00beKTa, UCXOs U3 Pe3yJIbTaTOB XUMUYECKOTO aHaIN3a

IpakTuyeckoe 3anaTue Ne 32 UtoroBass KOHTpPoJibLHasA padora 6
[TonroToBka K SK3aMeHy.

CamocrositebHass padora Ne 22 PaGora c nuteparypoil u MHTepHeT-pecypcamu,
MOJIFOTOBKA COOOIICHUN U MPE3eHTALUI 110 TeMaTHKe.

OK 01, OK 02,
OK 07IIK 1.1-
I[IK 1.2

HUTOI'O 3A 2 CEMECTP:

16 | 39

14 | 35

104

UTOroO:

40 | 63

| 30 | 67

200

IIpoMe:xxyTOo4YHasi aTTecTalus (IK3aMeH)
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3. VYCJOBUSI PEAJIM3AIIMA PABOYEH TTPOI'PAMMBI
YUYEBHOI'O IPEIMETA

3.1. MarepuajbHO-TEXHHYECKHE YCJOBHS Peaju3aluu NPOrpaMMbl
y4eOHOro npeamera

Jnst  peanmzarsi  y9eOHOTO TpeaMeTa B HAJIWMYMM  KaOWHET: XUMUS,
nabopartopusi: XUMHs JJIS MPOBEJCHUS 3aHSITHUH BCEX BHUJIOB, MPEAYCMOTPEHHBIX
oOpa3oBaTenpbHON MNpPOrpaMMoi, B TOM YHCII€ TPYIIOBBIX W HHIMBHUIYAIbHBIX
KOHCYJIbTallMi, TEKYIIEro KOHTPOJISI U MPOMEKYTOUHOW aTTECTAllMU, a TAKXKe JJIs
CaMOCTOATENLHON Y BOCTIMTATEILHON paOOTHI.

MartepuanbHo-TeXxHHUUecKkasi 0a3a KaOWHETa COOTBETCTBYET JEHUCTBYIOIIUM
CAaHUTAPHBIM U MTPOTUBOIOKAPHBIM HOPMAaM.

MarepuanbHO-TEXHUYECKOE OCHAIllEHHE KaOWHeTa: XuMHs, JabopaTopuu:

XUMUA

Kabuner: xumus,O0opymoBaHue:

maGopaTopus: KommnbroTep craiiioHapHbI-1;

XUMUS [Tpuntep — 1;

Jlocka yueHnueckas — 2;

Moienu KpUCTATMISCKUX PEIIETOK M OPraHU9IeCKUX BemecTs - 12;
KoJeKIuy noje3HbIX HCKOMAeMbIX, MUHEPAIOB U METAJLIOB — 3;

'Y4eOHbIe IIakaTel 1Mo u3ydeHuro Xxumun — 20;

AniTeuka repBoi momoIny paboTHukam — 1;

HarnsmHoe mocoOue JIsl caMOCTOSATENBHBIX padoT — 6;

Harmnsinoe nocoOue i1t 1a00paTOpHO - MPAKTUYECKUX padboT — 6;

HarnsimHoe mocoOue JTsl aTTecTalliy CTYICHTOB — 6;

CTOJI UIS1 BECOB — 2;

Cromn 1y1st THTPpOBaHUS — 2;

Crton 1abopaTopHbIi pabounii — 2;

Cton ocTpoBHOM — 4;

CToJ IPUCTEHHBIN — 3;

Croa-motika JIAB-ITPO MO30 - 2;

[xad BEITSKHOMN 17151 MypenbHbIXTeuei-1;

[xad BeITSKHON — 1;

Kpecio — 20;

[xad st 1abopatopHON MOCYIBI - 2;

[xad mist ogexant — 1;

[xad s XpaHEHUS! peaKTHBOB- 2;

Cymmika uist mpoOoupoB — 2;

Xumuueckas nocyza (JraboparopHasi):

MPOOUPKHU, KOJOBI, BOPOHKH, XMMHUYECKHE CTaKaHBI, IITATHUBBI, JCPIKATEIH,
MUTETKU, OIOKCHI, CIUPTOBKM, MEpHas MOCYy[a, YallKd JJIs BbIIapUBaHUA,
CTYIIKM M TECTHK, NpOOMPKOCYHIMTENb, NpoOHpKoaepkaTesnb. PacxonHble
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MaTepuaibl: XUMUYECKHue peakTuBbl, Habopbl: «lllemoun» «Opranudeckue
BemecTBay,  «OOpa3ipl  HEOPraHWYECKHX  BemiecTB»,  «[ aloreHusIy,
«Cynbstatel, cynbpurel, cymbQuab», «lamoreHsr», «MeTaibl U OKCHIBI»,
«Hutpats», «Coennuenus xpomay, « THIUKATOPBD».

Ilepuonnueckas cucrema 1. 1. Menneneesa;

[TakaThl IO OpraHUYECKOM U HEOPraHWIECCKOW XHUMHH.

HCTPYKIIMOHHBIE TEXHOJIOTUYECKHUE KapThl, JIEMOHCTPAIMOHHBIE YYEOHO -
HarJsAHbIC TI0COOMS, KapThl, IUIAKATHI, JTUAAKTHYCCKHMA W pPa3IaTOYHBIH
MaTepUabl.

B namnuumn CJ'ICI[YIOHIHﬁ INCPCYCHb KOMINJIICKTA JTHLHCH3MOHHOI'O U CBO6OI[HO

pacIpoCTpaHseMOro IPOTPAMMHOTO 00eCTIeUeHUS.

Ne HanmeHoBaHME JHMIIGH3MOHHOTO M CBOOOJHO pPACHpPOCTPAHIEMOTO IPOTrPAMMHOTO

n/m o0ecrneueHus, B TOM YHCJIe OTE€YECTBEHHOTO MTPOU3BOJICTBA

1 Oducuoe I10 u3 cocraa nmakera Microsoft Office 2019

2 Omneparmonnas cucrema Microsoft  Windows 10 TSt 00pa3oBaTeNbHBIX
opraHu3anun

3 AHTUBHpYCHOE ITporpaMMHoe obecnieuenue Kacnepckuii

3.2. TpeboBaHUA K KAAPOBBIM YCJI0BUSIM peaiu3aluu

Peanuzanus oOpazoBarenbHOM MporpaMMbl 00ecieunBaeTCs eAaroruuecKuMu
pabOTHUKAMHU KOJIIE)Ka, a TaKXKe JIMIAMH, TPHUBJICKAEMBIMH K peau3ariu
o0pa3oBaTeIbLHOM IPOTPAMMBI, B TOM YHCJIE U3 YHCIIa PYKOBOAUTENICH U paOOTHHKOB
OpraHu3alluii, HaIpaBJICHUE JESITEIILHOCTH KOTOPBIX COOTBETCTBYET 00JIacTU
npodeCCUOHAIBHONW ~ JIESITEIbHOCTH W HMEIOIIUX CTax paboThl B JTaHHOU
npodeccuoHanbHOM 00JaCTH HE MeHee 3 JIeT.

[lenaroruyeckue pabOTHUKH, TPUBJIICKAEMbIE K peaau3aldd MPOTPaMMBbI
MOJTy4aloT JIOMOJHUTENbHOEe MpodeccruoHabHOe 00pa3oBaHUE M0 MPOrpaMMaM
MOBBINICHUS KBamuuKaiuy He pexe 1 pa3a B 3 roja, ¢ y4eTOM pacIlIMpeHus CIIeKTpa
npoeCCHOHANBHBIX KOMIIETEHIIMH, B TOM 4YHCIe B (OpME CTaXHPOBKH B
OpraHu3alusX, HaANpaBJICHHE JEATETbHOCTH KOTOPBIX COOTBETCTBYET 00JIacTH
poecCUOHANTbHOM NESITEIbHOCTH.

Jlons  megaroruveckux  paOOTHHUKOB,  OOECTICUMBAIONIMX  OCBOCHHE
OOyJaroIIMMHUCs MPOPECCUOHAITBHBIX MOIYJICH, UMEIOIIUX OMBIT JESITEIHOCTH HE
MEHEe TpeX JIeT B OpraHM3aIusAX, HampaBJICHUE JEATCILHOCTH KOTOPBIX
COOTBETCTBYeT o00slacTh MNPOoGEeCCHOHAIIBHOM JEATeIbHOCTH B OOIIEM 4YHCIIe
MeJJarOrMYeCKuX PaOOTHUKOB, PEATU3YIONIUX MPOrpaMMbl  MPO(PECCHOHATBHBIX

MOJyJIei 00pa30BaTeIbHOM MPOrPaMMBbI, COCTABJISIET HE MEHEE 25 MPOIICHTOB.
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3. 3. UndopmannonHoe odecnevyeHne 00y4eHmsl.

Jlns peanuzanuy mporpamMMbl KakIbli 0Oydaromuiicss o0ecnedyer J0CTyloM K
0a3am aHHBIX ¥ OMOIMoTeuHOMY (DOHTY 00pa30BaTEIHLHON OpraHU3AIIH.

bubnuoteunslit HoH MMeEET nevaTHbIE W/UITU 3JIEKTPOHHBIE 00pa30oBaTEIbHbIC
u  WHPOPMAIMOHHEIE PECypChl, PEKOMEHIOBAaHHBIC ISl HWCIOJIH30BAaHUS B
00pa30BaTEeNBFHOM IPOLIECCe, HE CTapIle MATH JIET C MOMEHTA U3/1aHus.

[Tepeuenb yueOHBIX U3TaHUM:

1. AnanuTideckass XuMus: y4de0. I CTyA. YyYpexAeHUu cpema. mpod.
obpazoBanus / [FO.M. I'nmy6koB, B.A. I'onoBaueBa, 0.A. EbumoBa u np.] ;nox pen.
A.A. Umenko. — M. : M3natenbckuit ieHTp «Akaaemusi», 2019

2.benuk, B.B. ®usunueckas u xomtougnHas xumus / B.B. Bbemuk, K.U.
Kuenckas.- M.: U3narenbckuii ueHTp «Akagemus», 2019

3.AxmetoB H.C. O6mas u neopranmueckas xumus. / H.C. AxmertoB. — M.:
W3narensckuii meHTp «Akamemus», 2019

4.Bonbxun B.B. O6mas xumust. OcuoBHoli kypc / B.B. Bonbxun. — Ilepwms,
2019

5.ITetpo A.A., banesu X.B., Tpomenko A.T. Opranndeckass xumus / A.A.

JlononHuTenbHasa JIUTEpaTypa:

1. bmunos, JI. H. Xumus: yuebnuk nns CIIO / JI. H. baunos, U. JL
[lepdpunona, T. B. CokonoBa. — 2-¢ uzn., crep. — Caunkr-IlerepOypr: Jlanp, 2021.
— 260 c. — ISBN 978-5-8114-7904-7.

2. Tabpuensa O.C., OctpoymoB W.I' Xwumus nna npodeccuit u
CHEIUATBHOCTEH TEXHUYECKOTo MPOuis: YUYECOHHK I CTYI. YUPEKICHUU CpE.
npo@. oopazoBanus. — M., 2019.

3. Tabpuensu O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u np. Xumus nns
npodeccuil U ceruaIbHOCTEeH €CTECTBEHHO-HAYUYHOTO TPOQuMIIs: Y4eOHUK IS CTYI.
yupexzaeHuil cpell. npod. odOpazosanus. — M., 2020.

4. Tabpuensa O.C., OctpoymoB WN.I'., CnagxoB C.A., JlopodeeBa H.M.
[IpakTukyM: y4eb. mocoOue sl CTyA. YUpeKIeHHui cpen. mpod. oOpa3oBaHUsI. —

M., 2021.
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5. T'abpuensu O.C., OctpoymoB W.I'., CnaakoB C.A. Xumus: mocooue s
noarotoBkn kK EI'D: ydebd. mocobue s cCTyd. ydpexxaeHud cpen. mnpod.
obOpazoBanus. — M., 2014.

6. M'abpuensu O.C., JIbicoBa I'.I'. Xumusi. TecTsl, 3a1a4u U ynpakxHeHus: y4eo.
nocodue I CTyA. yUpexaeHuit cpen. mpod. oopazoanus. — M., 2014

7. I'yceBa, E. B. Xumusa g CIIO: yuebno-mMeroamdeckoe mocobue / E. B.
I'yceBa, M. P. 3uranmuna, /I. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.

8. UepnukoBa, H. FO. Xumus B TOCTYITHOM H3JI0KEHUU: yaeOHOE TocoOre s
cno / H. YO. YepnukoBa. — 2-e¢ usn., crep. — Caunkrt-IlerepOypr: Jlans, 2022. —
316c.

HNuTepHeT- pecypcsl:

1. hemi.wallst.ru - «Xumus. O6pa3oBaTeabHBINA CANT IS IIKOJLHUKOB)

2. www.alhimikov.net - O6pa3oBatebHbII CAaUT IS IKOJIHHUKOB

3. chem.msu.su - DiekTpoHHas: ONOIMOTEKA IO XUMUH

4.  www.enauki.ru — uHTepHET-U3IaHWe JUId yuuTened «EcTecTBeHHbIC
HAYKID)

5. 1september.ru - metomuueckas rasera "IlepBoe ceHTSIOps"

6. hvsh.ru - xypran «Xumus B IIKOIE»
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4. KOHTPOJIb MU OHLIEHKA PE3YJbBTATOB OCBOEHUA
YYEBHOTI'O IIPE/IMETA

KoHTpolb W  oOIleHKa OCBOEHHS TPOrpaMMbl  yd4eOHOTO  MpeaMeTa

PACKPBIBAKOTC:A YCPC3 YCBOCHHBIC 3HAHUS U HpI/IO6peT€HHLIC O6y‘{aI-OHII/IMI/ICSI YMCHUA

U HaBbIKM, HampaBieHHbIE Ha (GOPMUPOBAHHE OOMUX H TNPOPECCHOHATBHBIX

KOMIIETEHIIUHA, KOTOPBIE CUHXPOHHU3UPYIOTCA C IPEAMETHBIMU

pe3ynbTaTamu

06y‘IeHI/I}I N JIMYHOCTHBIMU PE3YyJIbTaTaMU BOCIIMTAHUA.

JIJIst KOHTPOJISI ¥ OLIEHKH Pe3yJbTaTOB OOYYECHHS MPEIyCMOTPEH BHIOOp (hopm

U METOJIOB C YYETOM MPOQPECCHOHATILHON HAMPABIEHHOCTH 00YYEHUS 10 MpOoTrpaMMe

y4eOHOTO MpeIMeTa.

Koxa u HaumenoBanue GpopmMupyembIx
KOMITETCHIINH, KOJI TUYHOCTHBIX
pE3YIbTAaTOB

Pasgen/Tema

Tur OLleHOYHBIX MEPONPUATHI

OK 01.Bsi6upats crnocoObl pelieHus

Paszgen 1. Temsr:

3a1a4y npodeccuonansHor 1.1, 1.2. OrneHka BBITOJHEHHS JIAOOPATOPHBIX U
JEATCIIBHOCTH  IpuMeHuTeNbHO K| Pasgen 2. TeMbl:| mpakTHYECKUX pabot (pereHus
Pa3IMYHBIM KOHTEKCTaM 2.1, 2.2. KAaueCTBCHHBIX, pacyYeTHBIX |
Paznen 3. Tewmbl| mpodeccHOHANBHO OPHEHTHPOBAHHBIX
3.1,3.2, 3.3. 3a/1a4);
Pazgen 4. TeMsbl{| OIl€HKA TECTOBBLIX 3aaHMIA;
41,42,43. OLIEHKa KOHTPOJIbHBIX padoT;
Paznen 5.| BBIMIOJTHEHHBIX MPOCKTOB;
Temrr:5.1, 5.2. OllEHKAa  BBIIIOJHEHHUS  JOMAIIHHUX

Pasnen 6. Temsr:

6.1, 6.2.

Paznen 7. Temsr:

7.1.,7.2.

Pasnen 8. Temsbr:

8.1. 3aMaHuit
Pazgen 9. Temsr| Dx3aMeH
9.1,9.2., 9.3,

9.4.,95.

YcTHBIN U QPOHTATIBHBIN OIPOC,

CaMOCTOSITENILHBIX PadoT;

HaOJII0JICHUE U OIICHKA PEIIeHUs KeicH
3a7a4; HAOJIIOJICHUE U OICHKA JCIOBOM
WTPHI;

OIICHKA BBINOJIHEHUS HMHTEPAKTHBHBIX

OK 02.Mcnonb30BaTh COBPEMEHHBIE

Pasnen 3. Temsr:

cpeacTBa  moucka, aHaymza Wl 3.2, 3.3. OreHka BBITIOJIHEHUST TAOOPATOPHBIX H
uHTepnpetatuu ~ uHbopmaruu  ul Pazgen 4. Tembl:| mpakTHUeCKUX pabot (pewenus
nH(pOpMaIMOHHBIE TexHoJoruu s 4.2, 4.3. Ka4eCTBEHHBIX, pacUYETHBIX,
BBIIIOJTHECHHS 3aja4| Pa3gen 5| mpodeccnoHaTbHO OPUEHTHUPOBAHHBIX]
PO eCCHOHATBHON JeATETLHOCTH Temsr:5.1, 5.2. 3a/1a4);

Pazgen 6. Tembl:| oIeHKA TECTOBBIX 3aJaHMIi;

6.1, 6.2. OIIEHKa KOHTPOJIbHBIX padoT;

Paznen 7. Tewsbl:| BBIITOTHEHHBIX TPOEKTOB;

7.1.,7.2. OIlcHKa BBITTOTHEHHUS JTOMAaITHUX

Paszgen 8. Tewmsr:

8.1.

YcTHBIM 1 GpoHTATIBHBIN oMpoc,

CaMOCTOSITENIbHBIX paboT;
HaOJIIOJICHNUE U OLIEHKA PEIICHUs] KeHc-
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Pa3zgen 9. TeMmprrl:
9.2.,,9.3.9.4.9.5.

3aJa4; HAOJIIOACHHE U OLIEHKA JEIO0BOM
UTPHI;
OIICHKA BBITTOJHEHUS HMHTEPAKTHBHBIX
3aJaHui
DK3aMeH

OK 04. D¢ deKkTruBHO
B3aMMOJICHCTBOBaTh W paboTaTh B
KOJIJICKTHBE U KOMaH/IC

Pa3zgen 8. Temsl:
8.1.

Paszgen 9. TeMmsrl:
9.4.,95.

VYcTHBIN 1 QPOHTATBHBIN OIPOC,
OrneHka BBITOTHEHUS JIAOOPATOPHBIX H
MPAKTUYECKUX pabor (pemeHus]
KayeCTBEHHBIX, pacyeTHBIX,
npo(hecCUOHATILHO  OPUEHTUPOBAHHBIX
3a/1a4);

OIICHKA TECTOBBIX 3aJ[aHHIA;
OLIEHKA KOHTPOJIBHBIX padoT;
OIIEHKa KOHTPOJIbHBIX padoT;
BBITTOJIHEHHBIX ITPOEKTOB;
OLICHKa  BBINOJHEHUS
CaMOCTOSITENIbHBIX PaloT;
HaAOIO/IEHUE U OLIEHKA PEeIICHUs Kelc-
3a1a4; HaOJIIOIGHUE U OLIEHKA JIEJI0BOM
UTDPBI,

OILICHKA BBITIOJHEHUSI HHTEPAKTHUBHBIX]
3aaHUuN

JOMAalTHHX|

OK 07.CopeiictBoBath coxpanenuto| Paznen 6. Tewmbr| YcTHBIN U poHTaIBHBIN OMpOC,
OKpY>Karole cpensr) 6.1. OrieHKa BBITIOJTHEHUS JTAOOPATOPHBIX U
pecypcocoepexeHus, npumensTe Pazgen 8. Temsl:| mpakTuueckux pabot (pemenus
3HaHMS 00 W3MeHeHWW Kiumarta, 8.1. KAueCTBEHHBIX, pacyYeTHBIX |
MIPUHIIMIIBI oepexuuBoro| Paznen 9. Tewmbl:| mpodeccMOHANbHO OPUEHTUPOBAHHBIX
MIPOU3BOJICTBA, s dexruBHO 9.1,9.2., 9.3 3amau);
JIEWCTBOBATH B ype3BbvyaiHbix| 9.4.,9.5. BBITIOJITHCHHBIX TIPOEKTOB;
CUTYaIUIX OIICHKAa  BBIMOJHEHUS  JOMAIIIHHX
CaMOCTOSITENILHBIX PadoT;
OIICHKA BBITIOJIHEHUSI MHTEPAKTHBHBIX
3aJJaHu U
[1K1.1. Bemonusats TexHonoruueckue Pasmen 1. Temsr:
orepanuy MPOU3BOJCTBA TPOAYKTOB 1.2.
NUTaHusg u3 MsAcCHOro cbipbsi Bl Paznen 3. Tewmsr: . .
VYCTHBIN 1 TUCBMEHHBIH OIpocC,
COOTBETCTBMM C TexHoornueckumu| 3.2, 3.3.
nabopaTOpHbIE W TPAKTUYECKHE
UHCTPYKIUSAMH. Pasnen 4. Tewmsr:
43 paboThl, TECTUPOBAHHUE,
- KOHTpOJIbHAs paboTa
Paznen 3.
Temrr:5.1, 5.2.

Pasnen 6. Temsr:
6.1, 6.2.

Pazgenr 9. Tewmsr:
9.2.,,9.3.,9.5.

[IK 1.2. IlpoBomutk mabopaTopHBIC
UCCIIEIOBAHMS KadyecTBa u
0e30MacHOCTH CBIPBS,
noiy¢habpuKaToB " rOTOBOM
MPOAYKIIMH B IPOIIECCE MMPOU3BOICTBAY
OPOAYKTOB  MHTAaHUS  KHUBOTHOIQ

Pa3zgen 1. TeMmsl:
1.2.

Pa3zgen 3. TeMrl:
3.2,3.3.

Pasnen 4. Tewmmr:
4.3 .Paznen 5.

Y CTHBIN 1 TUCBMEHHBIN OMPOC,
nabopaTtopHbIe u MPaKTUYECKHE
paboThI, TECTHPOBAHHUE,

KOHTpOJbHas paboTa
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MPOUCXOXKICHHUS.

Temsr:5.1, 5.2.
Pa3zgen 6. TeMmnl:
6.1, 6.2.

Pa3zgen 9. TeMmsrl:
9.2.,9.3.,9.5.
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