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KOHJUTEPCKUX U3JICITHA)

r. HoBocubupck, 2025 r



Pabouas mnporpamma VYII.12 Xwumus pa3paboraHa Ha OCHOBE M 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
Genepatmn ot 17 mas 2012 1. Ne 413 «O6 yTBepkaeHUU (eaepanbHOTO
rOCy/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 MunucrepcTBa 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 TpeOoBaHUM (eaepanbHbIX
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 MunucrepctBa 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 oo6bmiero o6OpazoBaHus» (3apeructpupoBaH B  MuHtocte Poccum
20.04.2021, peructpanuonnsiii Ne 63180);

- [Tpuka3z MunucrepctBa npocseuieHus PO ot 24.08.2022 Ne 762 «O06
yrBepxkaeHun llopsiaka opraHu3anud W OCYLIECTBJICHHS 00pa3oBaTeIbHOU
NEeATEIbHOCTH MO 00pa30BaTeNIbHBIM MPOTPAMMaM CPEIHEro MpopecCUOHANTBHOIO

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 HW3MEHEHMI B HEKOTOpbIE MpHKa3bl MuUHHCTEPCTBA
oOpazoBanusi U Hayku Poccuiickort @enepan 1 MUHUCTEPCTBA MPOCBELICHHUS
Poccuiickoii  ®Denepanmu, Kacarouecss — (eaepalbHBIX — TOCYAapCTBEHHBIX
oOpa3oBaTeNbHBIX CTAHJAPTOB OCHOBHOTO 00IIEero o0pa3oBaHUsS U CPEAHETO
obmiero obOpaszoBaHus» (3apeructpupoBaH B Muniocte 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, Kacaromuecss — (eaepanbHbIX — 00pa3oBaTeNIbHBIX
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 npocseuieHus Poccun ot 19.03.2024 Ne 171
«O BHECEHWHM W3MEHEHHMH B HEKOTOPBIE MpUKa3bl MHUHUCTEPCTBA MPOCBEILICHHUS
Poccuiickoit  @epepanmu, Kacarouuecs — (denepanibHbIX — 00pa3oBaTeIbHBIX
porpaMM HavyaJIbHOTO 00111ero 00pa3oBaHus, OCHOBHOI'O OOIIEro o0pa3oBaHus U
cpeaHero oOiiero oOpa3oBaHus» (3apeructpupoBaH B MuHiocte Poccuu
11.04.2024, peructpanmonnsiii Ne 77830, Bcrynaet B cuiny ¢ 01.09.2024);

— ®I'OC CIIO no cnemuansHocTH 19.02.11 TexHOonOTHS TPOIYKTOB
IIATAaHUSI PACTUTEIBHOTIO CBIPbsA, YTBEPKIACHHBIM I[Ipukazom MuHHCTEPCTBA
npocsemienust Poccuu Ne 958 ot «10» Hos10ps 2022 rona;

— OcHoBHasi mpodeccuoHaibHasi oOpa3oBaTelIbHAsl IporpaMma 1o
cneruanbHocT 19.02.11 TexHosorus NpoyKTOB MUTAHUSI PACTUTENIBHOTO ChIPhS,
yTrBepkenHas npukazom aupekropa 'AIIOY HCO «HKIIITull» ot 29.08. 2025 r
Ne 290;



— PaGouas mporpamma Bocmmtanus ['AIIOY HCO «HKIIIull»
OIIOIlT mno cnemuaneHoctu 19.02.11 TexHonorus NPOAYKTOB IMHUTAHUS
PaCTUTEIBHOTO CHIPHSI.

- [Tpumepnas pabouas nporpamma o01reo0pazoBaTenbHON

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

yTBepKIeHHAas MpoToKoJoM Ne 14 ot 30.11.2022 r. ®I'BOY AI1O0 UPIIO.

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

KOJUICIOK HHHIGBOﬁ IMPOMBIINIJICHHOCTH 1 Hepepa60TKH».

CocraBurens larabyraunoBa Hacuma KanmuMyiiaeBHa, npenoaaBaTenb BbICIIEN

KBATM(PUKALIMOHHOMN KaTeropuu

CornacosaHo

Mertoauct / /

Paccmorpeno Ha 3acemanmu  [IIIK  oOmieoOpa3oBaTenbHBIX — MPEAMETOB
€CTECTBEHHO-HAYYHOTO HAIIPABIICHUS U COLIMAJIbHO-TYMAHUTAPHBIX JUCLUIIINH
[Tpotoxon Ne 1 ot 29 .08.2025 r.

[Ipencenarens KOMUCCUU /1O.A. EBTiomieHko/
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1. OBIIASA XAPAKTEPUCTHUKA PABOYEH ITPOI'PAMMBI
YUYEBHOT'O IPE/IMETA VII.12 XUMUASA

1.1. MecTro mnpeamera B CTPYKType OCHOBHOH 00pa3oBaTe/bHOM
NporpaMMbl

YueOupnii mnpeamer YII.12 Xumusa sBrsercs o00s3aTENbHON 4YacThIO
00111e00pa30BaTEIbHOIO LHUKJIA y4eOHOTO IJIaHAa OCHOBHOM MPOQeCCHOHATBHON
obpazoBarensHOi nporpammsl CITO (OINIOIT CIIO) B cootBerctBuu ¢ GI'OC 1o
cnenuanbHocTd 19.02.11 TexHomorust NpoAYKTOB MUTAHUS PACTHUTEIHLHOTO CHIPHS.

1.2. Heau n mu1aHupyeMble pe3yJibTaThl OCBOCHUS NMPeIMeTa

1.2.1. llean npeameTta

Conepxxanue mporpammbl yueOHoro npeaMera YI1.12 Xumust HanpaBieHO
Ha JOCTHKEHUE CIEAYIOLINX LEJIEH:

- dbopMupOBaHHE Yy  CTYIEHTOB  XHMHUYECKOW  COCTaBISIOLIEH
€CTECTBEHHO -HAayYHON KapTUHBI MHpa KakK OCHOBBI MPHUHSITHS pEHICHUN B
JKU3HEHHBIX M IIPOU3BOJACTBEHHBIX CHUTyalUsX, OTBETCTBEHHOI'O IIOBEICHUS B
MIPUPOTHOM CpETIE.

3anauu:

1. chopMUpOBATH MMOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKaHUS
XMMHWYECKUX TPOLIECCOB M SIBJICHUM B OKPYKAIOLIEH Cpele, LEJOCTHOM HAay4dHOUN
KApTUHBI MUPA, B3aNMOCBSI3U U B3aUMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2. pPa3BUTh YMEHHUS MPOBOJUTH PACUEThl MO XMUMHYECKUM (opMysiaMm U
YPaBHEHHSAM XHMUYECKHX PEAKLHH, IUIaHUPOBATh M HHTEPIPETUPOBATH PE3YIbTATHI
XUMHUYECKUX IKCIIEPUMEHTOB,;

3. chopMHpPOBATH HaBBIKH MPOBEACHUS XUMHUYECKUX
HKCIEPUMEHTAIbHBIX HCCIEJOBAaHUA € COOJIIOJEHUEM TpaBUJI 0€30MacHOro
oOpareHus ¢ BemecTBaMu niabopaTopHbIM 000PYyI0BaHUEM;

4, pa3BUTh YMEHHS aHAJIM3UPOBATh, OLIEHUBATh, MPOBEPATh HA
JIOCTOBEPHOCTH 1 000011aTh HHPOPMALIUIO XUMHUYECKOTO XapaKTepa U3 pa3IMIHbIX

HNCTOYHHUKOB,



S. chopMHpOBAaTh YMEHMSI IPOTHO3UPOBATH IMOCIEICTBUS  CBOEH
NEATETbHOCTH M XUMHUYECKUX MPUPOIHBIX, OBITOBBIX M IMPOU3BOJCTBEHHBIX
IIPOLIECCOB,;

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

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHS Y4eOHOro mnpeaMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Pesynbratrom ocBoenusi yuebnoro mpeamera YII.12 Xumus Ha ypoBHE
cpenHero ooOuiero oopazoBaHusi B cooTBeTcTBUU ¢ TpedoBanusimu GI'OC CIIO
ABNseTCS (OPMUPOBAHHUE U PA3BUTHE COOTBETCTBYIOIIMX OOIMIMX KOMIETEHLIMN

(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 00Y4aroMIerocsi Kak | MO3HABATEIIbHBIMU JNEeUCTBUSIMU 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 MTPABOIOPSAJIKA; aKTyallu3upoBaTh MpoOJIeMy, paccMaTpUBaTh ee
Pa3IMYHBIM KOHTEKCTaM MPUHATHE TPAAWIIMOHHBIX HAIMOHATIBHBIX, OOIICUETIOBEYECKUX | BCECTOPOHHE;

TYMaHUCTHYECKHUX U IEMOKPATHUYECKUX IIEeHHOCTEI; yCTaHABIMBAaTh CYIIECTBEHHBI MpHU3HAK WU

[TarpuoTHyeckoro BOCIUTAHUS:

c(OPMHUPOBAHHOCTh POCCHUICKOM TpaskJaHCKON HIAEHTUYHOCTH,
MaTpuoTH3Ma, YBaXKEHUS K CBOEMY Hapojy, 4YyBCTBa
OTBETCTBEHHOCTH mepea PoauHoii, ropaocTu 3a cBOil Kpaii,
cBOIO0 PonuHy, CBOM S3BIK M KYJIBTYPY, IPOLUIOE M HACTOSALIEE
MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;
JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUE AYXOBHBIX [IEHHOCTEH POCCUIICKOTO Hapo/a;
c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, OSTHYCCKOTO
MOBEJICHUS;

DCTETUYECKOr0 BOCTIUTAHMUS:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas JCTETUKY ObITa,
HAay4HOTO M TEXHUYECKOTO TBOpPYECTBA, CIOpTa, Tpyda U
OOIIIECTBEHHBIX OTHOIICHHIA;

DU3NYECKOr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH 370POBOTO U 0E30MacHOTO o0pasza >KU3HH,
OTBETCTBEHHOT'O OTHOIIIEHUS 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 JEATEIHbHOCTH, OIICHUBATH
COOTBETCTBUE pE3yJIbTATOB LEJISAM, OLICHUBATh
PHUCKH MOCTEACTBUMN ACATEIBHOCTH;

pa3BUBaTh KPEATHUBHOE MBILUIEHUE NPHU PELICHUU
YKU3HEHHBIX TTPOOIIEM.

OgnageHus YHUBEpCAIbHBIMHU
IMO3HABATEIHLHBIMU JICHCTBUAMU
HCCJIEI0OBATEIbCKUX JICHCTBUIA:
BJIAJIETh HABBIKAMH Y4Y€OHO-MCCIIEI0BATEILCKON U
IIPOEKTHOM N1€ATEeIbHOCTH, HaBbIKAMH pa3pelIeHUs
npobiem;

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

3a1aBaTb

y4eOHBIMU
0a30BbIX




IeHHOCTH Hay4YHOTO ITO3HAHUSL!

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 COOCTBCHHBIC 337a4H B
00pa3oBaTeNbHON JCATENBHOCTH M JKU3HEHHBIX
CHUTYaIHSIX;

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

aHATM3UPOBATh IIOJyYCHHBIE B XOJE peIICHHS
3aJaun pe3yNbTaThl, KPUTHUYECKH OIICHWBATh WX
JIOCTOBEPHOCTh, NPOTHO3UPOBATH W3MEHEHHE B
HOBBIX yCIIOBUSIX;

71aBaTh OIIGHKY HOBBIM CHTYaIlUsIM,
pruoOpETEHHBIH OIBIT;
pa3palaTbIBaTh IJIaH PELICHUS IPOOJIEMBI C YYETOM

OLICHUBAThb

aHanmm3a UMEIOIINXCS MaTepHaATbHBIX "
HeMaTepUalbHbIX PECYPCOB;

OCYIIECTBIISTh IeJIeHATPaBICHHBIN TTOUCK
nepeHoca CpeACTB M CIIOCOOOB  JeHCTBUSA B

poeCCUOHABHYIO CPEY;
yMETh TEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO U
IMPAKTUYCCKYIO oOiactu KU3HEACATCIIBHOCTH,

yMeTh  HMHTErpUpOBaTh 3HAHUS M3  pa3HbIX
MIpeIMETHBIX o0nacTel;

BBIJIBUTaTh HOBBIE ujeu, npeziarath
OpPUTHHAIBHBIC TIOJIXO/IbI U PEIICHUS;

CTaBUTh NpoOJEeMbl U 3a7ayH, JOIMYyCKAIOIIUe
TbTEPHATHBHBIE PEIICHHSI.

Osnanenus YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATENBHBIMA  JICHCTBUSAMH  pabOTBl  C
uHpopmanuei:

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




HUCTOYHUKOB Pa3HBIX THUIOB, CaMOCTOSITEIILHO
OCYILIECTBIIATh TOUCK, aHAJIM3, CUCTEMATU3aLUI0 U
MHTEpPHpETani0 HHPOPMALUU PA3TUYHBIX BUIOB H
(bopM npencTaBieHUs;

co3laBaTh TEKCTHl B PAa3IUYHBIX (Qopmarax c
y4eTOM Ha3HauyeHusi HUHPOpMALUU U LEJIEBOH

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

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

BJIAJCTh HaBBIKAMU pPACIO3HABAaHUs U 3aLIUTHI
nHpopmanuy, HHPOPMAIIMOHHON Oe30macHOCTH
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 HACOJIOT U HKCTPEMHU3MA,
HallMOHAIN3Ma, KCeHO(POOUH, TUCKPUMHUHAIIIH IO COLIMAIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM;
[TarpuoTryeckoro BOCIUTAHUS:

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

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

OBnajieHusi yHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU
IEHCTBUSAMU OOIIECHMS:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cdepax
JKU3HU;

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

BIIQJIETh PA3UYHBIMH CIOCOOAMU OOMICHUS U
B3aMMOJICHCTBUS;

apryMEHTHPOBAHHO BECTH HAJIOT, YMETh CMSTYaTh
KOH(DIUKTHBIE CUTYAIIUU;

pa3BEpPHYTO M JIOTUYHO W3JIaratb CBOK TOYKY
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OCTETUYECKOTO BOCITUTAHUS:

CIIOCOOHOCTh BOCIPHHUMATH pa3lIMYHbIC BHUILI HMCKYCCTBA,
TpaJUIIMM ¥ TBOPYECTBO CBOETO M JPYrUX HAPOAOB, ONIYIIAThH
SMOLMOHAIBHOE BO3/ICMCTBUE UCKYCCTBA;

Du3nIecKOoro BOCIUTAHUS:

MoTpeOHOCT, B (DU3MYECKOM COBEPIICHCTBOBAHWH, 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIILHOMN JACSTEIBHOCTHIO;

TpynoBOro BOCIUTaHUS:

FOTOBHOCTh K AaKTHBHOM JCATCILHOCTH TEXHOJOIMYCCKOM U
COIIMAIBHOW HAIMPaBIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,
IJIAHUPOBaTh M CAMOCTOSITEIBHO  BBIMIOJIHATH  TaKYyHO
JIeSITEILHOCTD;

OKOJIOTHYECKOT0 BOCIIUTAHHUS:

IJJAHUPOBAaHUE M OCYUIECTBJICHUE ACHCTBUU B OKpYyXarouen
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
JNEUCTBUSIMH COBMECTHOHU JEATECILHOCTH:

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 JEHUCTBUSA TIO
€€ JOCTIDKCHHIO: COCTaBJIATh IIaH JCHUCTBHMH,
pacupenesnsaTh poiu ¢ Y4eTOM MHEHUN YYaCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOUM pabOTHI;
OILICHHMBAaTh KA4ECTBO CBOCTO BKJIAJa MU KaXKIOIO
y4aCTHHKAa KOMaHIbl B OOIIMKA pe3ylbTar 1o
pa3pabOTaHHBIM KPUTCPHSIM.

npeyiaratb HOBBIE IPOEKTHI, OLUECHHBATH HJIEH C
MO3ULINHU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

KOOPAMHHUPOBATH U BHITIOTHATH pabOTy B YCIOBUSIX
pearbHOTO, BUPTYAJIBHOTO ¥ KOMOMHHPOBAHHOTO
B3aUMOACUCTBUS;

OCYILIECTBIIATh MMO3UTHUBHOE CTpPaTErnYecKoe
[IOBEJICHUE B PA3JIUYHBIX CUTYaLUsSIX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHUBHBIM;

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

I'paxmancKOro BOCIIUTAHUS:

TOTOBHOCTH BE€CTHU COBMCCTHYIO ACATCIIBHOCTH B HHTECPECAX
Ipa)XIaHCKOrO O0IIecTBa, Y4acTBOBAaTh B CaMOYIIPABICEHUU B
0011e00pa3oBaTeIbHOM  OpraHu3alid W JETCKO-IOHOIIECKUX
OpraHH3aIusiX;

HanI/IOTI/I'-IeCKOFO BOCIIUTAHUSA .

ueitHas yOeKIEeHHOCTh, TOTOBHOCTh K CIY)KEHUIO W 3allluTe
OteuecTBa, OTBETCTBEHHOCTH 32 €T0 CYABOY.
JlyXOBHO-HPaBCTBEHHOTO BOCIIMTAHUS:

OCO3HAaHHME JIMYHOTO BKJAJa B TIOCTPOCHHE YCTOWYMBOTO

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  pPEIICHUS

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

DCTETUYECKOr0 BOCIIUTAHMS:

yOKIEHHOCTh B 3HAYUMOCTH I JIMYHOCTH U OOIIECTBa
OTEYECTBEHHOIO M MHPOBOIO  MCKYCCTBA,  3THHYECKHUX
KYJIbTYPHBIX TPAIULUKA U HAPOJHOTO TBOPUYECTBA;

DU3NYECKOr0 BOCIIUTAHUS:

aKTUBHOE HEMpHUATHE BPEIHBIX TNPUBBIYEK U HHBIX (opm
NPUYMHEHUS Bpeaa (PU3NYECKOMY U IICUXHUUYECKOMY 3/10POBbIO.
TpynoBoro BocuuTaHus:

UHTEpEC K  pa3iuuHbiM  cpepaM  npodeccuoHalIbHOM
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 CHTYallUsIM.
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 3PYAMLUHN B pPa3HbIX O00JIACTSIX 3HAHUH,
MOCTOSIHHO TMOBBIIIATh CBOM 00pa30BaTENIBbHBINA |
KYJbTYPHBII YPOBEHb.
OBnaneHuss  yHMBEpPCaJIbHBIMU
JeMCTBUSAMHU CaMOKOHTPOJIS:
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;

UCIOJIb30BaTh NpUeMbl pedIeKCHH Ui OLEHKH
CUTYalluH, BBIOOpA BEPHOTO PELIEHMUS.

YMETb  OLEHMBATh PUCKM U  CBOEBPEMEHHO
MIPUHUMATh PEIICHUS 10 UX CHUYKEHUIO.
OK 07. CopgeiictBoBath | ['paxk1aHCcKOro BOCIIUTAHHUSA: OBnaneHuss yHMBEpPCAJIbHBIMU  PETYISATUBHBIMU
COXPAHEHHUIO OKPY)KAIOILIEH | yMEHHE B3aUMOJIEHCTBOBAaTh C COLMAIbHBIMU HMHCTUTYTaMH B | JEMCTBHSIMH 3MOIMOHAIBHOTO HHTEIJIEKTA!
Cpensl, COOTBETCTBHUHM € UX QYHKIMAMU U Ha3HAUECHUEM; CaMOCO3HaHHUS,  BKJIOYAIOLIEr0  CIIOCOOHOCTb
pecypcocOepeReHuIo, TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH J1€ATEIbHOCTH. [TOHUMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHUE, BUJIETh
OpUMEHSATh  3HaHUS 00 | JlyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS: HaIpaBJICHUS pasBUTHA COOCTBEHHOM
U3MEHEHUN KJIUMaTa, | OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJUTENAM U (WJIN) APYTUM | SMOIIMOHAIBHOU c(epbl, ObITh YBEPEHHBIM B ce0e;
INPUHIUIBL  OEpEeXIIMBOIO | WIEHAM CEMbH, CO3JaHMI0O CEMbHM Ha OCHOBE OCO3HAHHOTO | 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: aJIanTHPOBAThCA K AIMOLMOHAIBHBIM 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 ¥ CHOCOOHOCTH K 00pa3oBaHHIO |
caM000pa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU.
DKOJIOTMYEeCKOr0 BOCIUTAHUS:

YMEHHE NPOrHO3MPOBATh HEOJIAroNpUsATHBIE 3KOJOTHYECKUE
MOCTIEJICTBUS NPEANPUHUMAEMBbIX JEHCTBHM, IpeJoTBpalaTh
ux;

pacimpeHue
HaIPaBJIEHHOCTH.

OIIbITa JACATCIIbBHOCTH 9KOJIOTHYSCKOU

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

SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTH ITOHHMATH
SMOLIMOHAIIBHOE COCTOSIHUE IPYTUX, YUYUTHIBATH €0
MIPU OCYIIECTBICHUH KOMMYHUKAIIMH, CITOCOOHOCTh
K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMAJILHBIX HaBBIKOB, BKIIFOYAIOIINX CHOCOOHOCTD
BBICTPAWBaTh OTHOLICHUS C JAPYTUMH JIKOJbMH,

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

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 MOHUMATh MUP C MO3UIUU
JPYTOro 4eaoBeKa.

IIK 1.1. BrIimonasTs
TEXHOJIOTUYCCKUE

ofeparyy 1Mo yCTPAaHEHUIO
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;

- yMETb HHTETPUPOBATh 3HAHMS W3 PaA3HBIX IPEAMETHBIX
o0JacTeil; BbIIBUTaTh HOBBIE MU, NpPEJIaraTh OpUrMHAIbHbIC
MIOAXObI U PELICHUS;

yMeThb COOJIOAaTh MpaBHIia MOBEACHHUS B OBITY U
TPYAOBOM JAEATENBHOCTH B LEIAX COXPaHCHHS
CBOET0 3/I0POBbsI; YUWUTBHIBATh  BO3JCHUCTBUSA Ha
JKUBBIE  OpPraHU3Mbl  ONPEICIECHHBIX  BEIECTB,
WCIIOJIB3Ysl IOKA3aTeNu MPEAEIbHON JONYCTUMOM
KOHIEHTpALINH;

- YMETb MCIIOJB30BaTh ITOJYYEHHBIC 3HAHUS IS
MPUHATHAS TPAMOTHBIX PEIICHHH mpodiieM 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 |
TEeXHUYEeCKHe HaOoJeHHs | 6e30MacHOCTH  1MoJy()aOpUKaToOB M TOTOBBIX IPOJYKTOB B | MPOBOAMTH XUMUYECKUN SKCIIEPHUMEHT.

3a XOZIOM | M3TOTOBJICHUU XJI€000yTOUHBIX H3ICIHI. - yMeTb IPOTHO3UPOBATh, AHAIU3UPOBATH U
TE€XHOJIOTHYECKOIO OLICHUBATh c 03U JKOJIOTHYECKON
mpouecca  IPOU3BOACTBA 0e30macHOCTH IIOCJIEICTBUS OBITOBOI u
xjieba,  x1ae000yI0UYHbIX, IIPOM3BOJACTBEHHOW  JCATEIBHOCTH  4YEJIOBEKA,
MaKapOHHBIX u CBSI3aHHOM C 1epepadOTKOM BEIIECTB;

KOHJIUTEPCKUX U3JICTUI

-MCII0JIb30BaTh IOJIYYCHHBIC 3HAHUSA U1 IPUHATUSA
IrPaMOTHBIX pElIeHuH npobdieM B CUTYyaLHUsX,
CBSI3aHHBIX C XUMHUEH;
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2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O TIPEJMETA
2.1. O0beM yueOHOIro nmpeaMera U BU/bI Y4eOHOIl padoThI

Buj yue6HOH paboThI O06beM B yacax

O06bemM 00pa3oBaTeILHON NIPOrpaMMbl YI€OHOTO MTPEAMETA 200
BT. Y..
1. OcHoBHOE coniepkaHne 133
BT. .
TEOPETUIECKOE O0yUCHUE 40
MIPAKTHYECKHUE 3aHATHUS 63

71a00pPaTOPHBIE 3aHATHS 30

BT. ..

[MpodeccnonanbHo — OpPUEHTHPOBAHHOE COACpKAHHME  (COACpIKAHHE 32
MPHUKJIATHOTO MOJIYJIs)
BT. Y.
TeopeTuyeckoe o0yueHue 6
MPAKTUYECKHE 3aHITHS 16
J1ab0OpaTOPHBIE 3aHIATHS 10
2.CamocrosiTenbHas paboTa 00yJaromerocs 67
ITpomexyTouHas arrecranus B opMe dK3aMeHa 8
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2. TemaTnueckuii JIaH U coaeps;kaHue yueOHoro npeamera YII.12 Xumus

O0beM yacoB Kongsr
HanmeHnoBanue Copepxanue yueOHOro Matepuana, 1abopaTopHble U MPAKTUYECKUE 3aHATHS, KOMITETEHLIUH,
pa3JeNnoB U TEM KOHTPOJIbHBIE pabOTHI, CAMOCTOSATEIbHBIE PA0OTHI T3 | 113 | JI3 | CP | Dpe3yabTaros
OCBOEHMS
1 2 3 4 B 6 7
1 cemecTp
Pasjen 1. OcHOBBI CTPOEHHS BellleCTBA 4 4 6
Tema 1.1 | Conep:xanue yueOHOro marepuaja: CoBpeMeHHas MOJENb CTPOEHUS aToMa.
Crpoenue DnekTpoHHas KoHpUrypanus aroma. Kiaccupukanus XMMUIECKUX 3JIEMEHTOB (s-, p-, d-
aTOMOB 3JIeMEHThI). BasieHTHbIe 251eKTpOHBI. BalleHTHOCTh. DNEeKTpOHHAsl MPUPOAa XUMHUECKON
XUMHUYECKHUX CBSI3U. DJIEKTPOOTpULIaTeIbHOCTh. KoBasieHTHast CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHHU3MbI | 4
JJIEMEHTOB | | oOpa3oBaHusi (OOMEHHBIH M JOHOPHO-aKIENTOpHbIN). MoHHas cBsi3b. Mertammnueckas
npupozaa cBA3b. Bonopoanas cBaA3b. MeXMONIEKYIIIpPHBIE B3aUMOAECUCTBUSA. M30TONBI, OCHOBHOE U
XUMHUYECKUX BO30YKJICHHOE COCTOsIHME aToMa, THOPUAM3AIHS aTOMHBIX opOuTasei
CBsI3ei IpakTuyeckoe 3anatTue Ne 1 CocraBiieHue 3J1eKTPOHHO-TPaduuecKux Gopmy.Ja
3JIEMEHTOB, XHMHYECKHUX (POpMY.JI OK 01
Pemenne npakThyeckux 3aJaHUN Ha COCTaBII€HUE 3JIEKTPOHHO-Tpaduyeckux (Gopmyi
a5eMeHTOB 1—4 nepuonos. Pemenne 3a1aHnii Ha UCIIOIB30BAaHUE XUMUYECKONH CUMBOJINKH 5
Y Ha3BaHUN COEJUMHEHHMH MO0 HOMEHKJIAType MEXIYHapOJHOIO COI03a TEOPETUYECKOW U
MPUKJIAHON XUMHUH U TPUBHAIBHBIX Ha3BaHUW JAJIS COCTaBJICHHS] XUMHUYECKHX (HOpMyIl
JByXaTOMHBIX COEIMHEHUN (OKCUAOB, CYIb(GUIOB, TUIPUAOB U T.I.) U JAPYTUX
HEOPraHMYECKUX COSIUHEHHUN OTIEIbHBIX KJIACCOB.
CamocrositeibHass padora Ne 1 PaGora ¢ nureparypoir u WHTepHer-pecypcamu,
MOJITOTOBKA COOOIIEHWH M Tpe3eHTauud Mo TemMe «ATOM, MEXaHHW3M O00pa3oBaHUA 2
XUMHYECKHUX CBSI3EI».
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Tema 1.2.
[Tepuonuuecku
M 3aKkoH U
tabmuma  JI.W.
MeHnaeneeBa

IIpakTnueckoe 3ansaTue Ne 2 Ilepuoguyeckasi cuctreMa XMMHYECKHX 3J1eMEHTOB

JI.A. MenaeaeeBa

@usnyeckuii cmbicn Ilepuonnueckoro 3axkona J.M. MenneneeBa. 3akOHOMEpPHOCTHU
U3MEHEHMsI CBOMCTB XMMMYECKHX 3JEMEHTOB, 00pa3yeMbIX MMHU IMPOCTBIX U CIOXKHBIX
BELIECTB B COOTBETCTBUU C IOJOXKEHHUEM XMMHUYECKOro 3yeMeHTa B Ilepmonmyeckoii
cucreMe. MupoBo33peHueckoe M HayuyHoe 3HaueHue Ilepuoamueckoro 3akona JI.U.
Menpeneesa. [Ipornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUUECKHX 3JIEMEHTOB.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKHX 3aJaHUN Ha XapaKTepU3aLUIo
XUMAYECKHX  JJeMEHTOB  «Meraimmmueckue / ~ HEMETaUIMYeCKHe  CBOMCTBA,
JIEKTPOOTPHULIATEIBHOCTE M CPOJICTBO K 3JEKTPOHY XHMHYECKMX 3JEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOEHHEM U MOJIOKEHUEM B MEPUOJUUECKON CUCTEME
xuMu4deckux ayemeHToB .M. Menaeneeray.

CamocrosiTesibHast pabdora Ne 2 PaGora ¢ nureparypoir u WHTepHET-pecypcamu,
MOATOTOBKA COOOMICHHI U TIPE3CHTAINN 110 TeMe «3HAYCHHS IIEPUOINICCKOTO 3aKOHA JIJIS
Haykn». CocTaBieHUE KAPTOUEK C XUMHUUYECKUMU JIEMEHTAMU U UX XapaKTEPUCTUKH.

OK 01- OK 02

Pa3nes 2. XumMnueckue peakium

Tema 2.1. Tunsr
XUMHAYECKUX
peakuu

Coaepixanue yyeOHOro Mmarepuasa:

Krnaccudukanys u TUNBI XUMHUYECKUX PEaKIUil ¢ y4acTUEM HEOPraHMYEeCKHX BEIIECTB.
KonnuecTBeHHble OTHOIIEHNS B XUMHUUA. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl MO YPaBHEHMSIM XHMHUYECKUX peakuuidl. Mosb Kak eIuHUuIla KOJIWYecTBa
BeniecTBa. MomsipHass Macca. 3aKOHBI COXpPaHEHMsI MacChl M DHEPrHMH. 3aKOH ABOraapo.
Mounsipabiii 00beM ra3oB. OTHOCUTENbHAS IIIOTHOCTD Ia30B.

Peakiun kommiiekcooOpa3oBaHusl ¢ yd4acTHEM HEOPraHWYECKHUX BEIIeCTB (Ha mpumepe
T'HIPOKCOKOMIIJIEKCOB IIMHKA U aJTIOMUHUS).

IIpakTnuyeckoe 3ansaTHe Ne 3 CocraBieHHe ypaBHEHHMH peaKuMil coeJHHEHMS,
pa3JioiKeHMs, 3aMellleHUus1, 00MeHa. YpaBHEHUsI peaKkluil ropeHHusi, HOHHOr0 00MeHa,
OKHCJIeHUSI-BOCCTaHOBJIeHHs. PacueTHble 3aga4m.

Pacuer koIMYEeCTBEHHBIX XapaKTEPHCTUK HCXOMHBIX BEIIECTB W MPOAYKTOB PEAKIIHH.
Pacuer KOMMYECTBEHHBIX XapaKTEPUCTUK MPOJYKTA PEAKLUU COCIAUHEHHs, €CIIU OJHO U3
BEIIIECTB JaHO B M30OBITKE W/WUIU COJAEPKHUT MpuMecu. Pacduer MaccoBoi mii 0ObEeMHOM
JI0JM BBIXOJA MPOAYKTa PEAKIHMU COEIWHEHHMsS OT TEOPETHUYECKH BO3MOXKHOro. Pacuer
00BEMHBIX OTHOIIICHUN Ta30B. PacueT macchl (00beM, KOJUYECTBO BEIIECTBA) MPOAYKTA
peaxiuu, €CiM OJJHO U3 BEIIECTB JaHO B BUJIE PACTBOpaA C ONIPENEICHHON MacCOBOM 10JIeH
PacTBOPEHHOTO BEIIECTBA.

OK 01
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IpakTuyeckoe 3ansiTue Ne 4 YpaBHeHUsI OKHCIEHUSI-BOCCTAHOBJIEHHU . JJIEKTPOJIU3.
Crenenpb OKHCIICHHSI. Oxucnurenb u BOCCTaHOBUTEITb. OKuCIUTENHHO-
BOCCTAaHOBUTCIIbHBIC pcakuuu B mnpuponae, IMPOU3BOACTBCHHBIX nmponeccax u
KHU3HEEATSIHOCTH  OpraHu3MoB.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBI  TOTEHIIMAT
cpenpl. CoCTaBicHHE W ypaBHHUBAHUE OKUCIHMTEIBHO- BOCCTAHOBUTEIILHBIX PEAKIIMNA
METOZIOM  JJIEKTPOHHOTO OanaHca. TWNUYHBIE HEOPraHWYECKHE OKUCIHUTEIN U
BOCCTaHOBHTEIIU. DJICKTPOJIU3 PACTBOPOB M PACILIABOB COJICH.

JlaGoparopHoe 3ansiTue Ne 1 M3yyeHue CBOMCTB IO THNAM XHUMHYECKHX pPeaKIMid.
Peakuum 3amelnieHusi Me/IM JKeJIe30M B PacTBOpe MeIHOI0 Kynopoca.

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

Tema 2.2. | Conep:xkanne y4yeOHOro marepuasna: Teopus 5SJIEKTPOIUTHYECKON AUCCOLIMALIMH.
Onexrponutnye | Peaknum nonHoro oomena. CocTtaBieHHE peakMii HOHHOTO OOMEHA IyTeM COCTaBJICHUS 2
cKast WX TOJIHBIX U COKPAIlEHHBIX MOHHBIX ypaBHeHUU. ['uaponus coneil. 3HaueHue rugponsa
aucconuanusl M | B OMOJIOrHuecKUX oOMeHHbIX npoueccax. [IpumeHenne ruipoin3a B IPOMBIIIJIEHHOCTH. OK 01
MOHHBIM 00MeH | JIaGopaTopHble 3ansiTust Ne 2 Peaknuu ruaposmsa.
UccnenoBanue cpenpl pacTBOPOB Ccojied, OOpPa30BaHHBIX CHJIBHBIMH U CIaOBIMU
NPOTOJIMTAMH, U MX peakUuil ¢ pacTBopamMH Lieaoyd U kapOoHara HaTtpus. CocraBieHue
peaKuurii TUIPOJIN3a COJIEH.
IIpakTnyeckoe 3anaTne Ne S CTpoeHne BemecTBa M XUMHYECKHE PEAKIMH.
Konrtpoabnas padora 1
CamocrositebHass padora Ne 4 PaGora ¢ nureparypoir u HWHTepHeT-pecypcamu,
MOJrOTOBKa cooOmmeHuit U mpe3eHTauuit 1o Tteme «luapomus». OdopmiieHue
J1a00paTOpHON PabOTHI, MOJATOTOBKA K 3aIIUTE.
Paznen 3 CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BellleCTB 10
Tema 3.1. Coaep:xanue yuyeOHOro marepuaja: Ilpengmer Heopranmdeckoid xumuu. B3aumocBs3b
Knaccudukanu | Heopranmyeckux BemiecTB. Kiaccudukanusi Heopranuyeckux BemecTB. [Ipocteie u
A, cliokHble BemiecTBa. OCHOBHBIE KJIACCHI CIIOXHBIX BEIIECTB (OKCHbI, THAPOKCHIIBI,
HOMEHKJIaTypa | KHUCJIOTHI, conn). HoMeHkiatypa W Ha3BaHHE HEOPTraHWYECKHUX BEIIECTB UCXOIsd M3 X | 4 OK 01- OK 02
u CTPOCHHUE | XUMHUYECKOW (POPMYIBI MIM COCTABICHHE XUMHUYECKOW (DOPMYIBI MCXOAS M3 Ha3BaHHS
HEOpPraHMYECKH | BEIIECTBAa MO MEXAYHApOIHOW WM TPUBHAIBLHOM HOMEHKJIAaType. MeXMoneKkyaspHbie
X BEILECTB B3aUMOJCICTBHUSL. Kpucraniaoruaparsl. ArperatHble COCTOSIHUSI BELIECTBA.
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Kpucrannmuueckue u amopdubie BemiecTBa. THUITBI KPUCTAIUTMYECKUX PELIETOK (aTOMHAs,
MOJICKYJISIpHAsl, HOHHAs, MEeTaJlIn4ecKas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BELIECTBA
OT TUNA KpUCTAJUIMUECKOHN pemeTku. [Ipuunnsl MHOroodpasus BemectB. COBpeMEHHBIE
IPEJCTAaBICHUS O CTPOEHUM TBEPABIX, KUJIKUX U Tra3000pasHbIX BeulecTB. JKuukue
KPUCTAJIBIL.

IIpakTuyeckoe 3ansaTue Ne 6 3ajaum Ha MaccoBbIe 10JIH XMMHUYECKOIr0 3JIeMEHTa B
MoJiekyJe. CocTraBjieHHe XUMHYeCKUX (opMyJI.

Pemenue 3amay Ha pacueT MaccoBOM A0 (MacChl) XUMHUYECKOTO JIeMEHTa (COSIMHEHUS )
B Moyiekyne (cmecu). PermmeHme mpakTHYECKMX 3aJlaHUd MO Kiaccu(UKaIuw,
HOMEHKJIAType U XUMUYECKUM (hopMynaM HEOPraHUYECKUX BEIIECTB Pa3UYHBIX KJIACCOB
(Ha3BIBATh U COCTABIATH (OPMYJIBI XUMHUYECKHUX BEIIECTB, ONMPEACIATh MPUHAICKHOCTD
K KJIaccy).

Hcrounnku xuMuyeckor wuwHGopManuu (HaydyHas © y4eOHO-Hay4dHas JHUTEpaTypa,
cpencTBa maccoBoi mHbopMaiuu, cetb MuHtepHer u npyrue). [louck mHbopManuu 1o
Ha3BaHUAM, UJICHTU(DUKATOpAM, CTPYKTYPHBIM (hopMyam.

CamocrosiTesibHast pabdora Ne 5 PaGora ¢ nureparypoir m WHTepHeT-pecypcamu,
MOJITOTOBKA COOOIIEHUH U npe3eHTalui no teme «IIpocThie U CokKHbIE BEIIECTBAY.

Tema 3.2.
dusnko-
XHUMHYECKHE
CBOMCTBA
HEOPraHUYeCKH
X BCUICCTB

Conep:xxanue y4yeOHoro marepuana: Meramipl. O0mue ¢u3nyeckue M XUMHUYECKHE
cBoiicTBa MeTauioB. CriocoObl MOTy4YeHHsl. 3HaUEHHE METaNIOB U HEMETAJIJIOB B IPUPOJIE
U JKU3HEAEATENIbHOCTU YesloBeKa W opraHu3mMoB. Koppo3usi MeTayioB: BUABI KOPPO3HH,
CIIOCOOBI 3aIIUTHl METAJUIOB OT KOPPO3HUH.

Hemeramnel. OOupe Qusnueckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THUIUYHBIE
cBoiictBa MetayiioB [Y— YII rpynn. Kiaccudukauuss u HOMEHKIaTypa COEAMHEHUN
HemeTaioB. KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IIPHPOJIE.

JlaGoparopHoe 3ansaTHe Ne 3 XwuMHYeCKHe CBOHCTBA OCHOBHBIX KJIAacCOB
HEOPraHU4eCKHUX BellecTB (OKCHI0B, THAPOKCUA0B, KHCJIOT, CoJieil H aAp.).
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIUHEHUH,
BBICIINX OKCUJOB U THAPOKCUIOB.

IIpakTuyeckoe 3ansitue Ne 7 YpaBHeHHsI XMMHYECKHMX PpeakUuil ¢ y4dacTHeM
MPOCTHIX U CI10KHBIX HEOPIAaHHYECKHUX BEIEeCTB.

CocraBneHne ypaBHEHMH XHMHMUYECKMX PEaKIMi € ydacTUEM IPOCTBIX M CIOXKHBIX
HEOPTraHMYECKUX BEIECTB: OKCHOB METAJJIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBAHUH M aM(OTEpHBIX T'MIPOKCHIOB, HEOPraHMYECKUX
COJICH, XapaKTEpPU3YIOUIMX MX CBOMCTBA. PelieHHe INpakTHMKO-OPUEHTUPOBAHHBIX

OK 01- OK 02
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TCOPCTUUCCKHUX 3a):[aH1/1171 Ha CBOICTBA U MOJIY4YCHHUC HCOPraHMYCCKHUX BCUICCTB.

JlabGoparopHoe 3ansiTue Ne 4 CBoiicTBa MeTa/JIOB M HeMeTaJ10B. [los1yuenue ra3zos.
HccnenoBanmne Gu3MUECKUX M XUMHUYECKUX CBOMCTB METAJUIOB M HEMETAIOB. PerieHue
SKCIEPUMEHTAIBHBIX 3a7a4 10 CBOHCTBAM XMMHUYECKMM CBOMCTBAM METAJIOB U
HEMETAJIOB, M0 PACIIO3HABAHUIO U NIOJIYYEHHUIO COEAMHEHUI METAJJIOB U HEMETAJLIOB.

CamocrosiTesibHass padora Ne 6 PabGora ¢ murteparypoit m HMHTepHeTr-pecypcamu,
MOATOTOBKA COOOIIEHWH © Tpe3eHTamuid 1o TemMe «MeTtalutbl W HeMETallIbD».
Odopmienne 1a60paTOPHO-NIPAKTUYECKOI pabOThI, MOATOTOBKA K 3aILIUTE.

Tema 3.3.
[IponsBoacTBo
HEOPraHUYECKH
X BCILIECTB.
3HaueHUe H
MPUMEHEHUE B
ObITYy W Ha

Conep:xanue yuyeOHOro marepuata: OOmmMe MNpPeACTaBICHUS O MPOMBIIIICHHBIX
croco0ax TMOJTY4EHUS XUMHMUYECKMX BEIIeCTB (Ha HpHUMEpe NPOMU3BOJCTBA aMMMAKA,
cepHoil kucnotel). YepHas u uBerHas Metatyprus. IlpakTuueckoe npUMEHEHUE
IEKTPOJIA3A IS TOJYYEHMS ILEJIOYHBIX, IIEIOYHO3EMEIbHBIX METAJUIOB U AJTIOMUHUS.
CrekJ1o ¥ CuIMKaTHAsI IPOMBIIIIIEHHOCTh. [Ipobiema 0TX010B U MOOOYHBIX TPOJYKTOB.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUKA O POJM HEOPraHWYECKOW XHUMHUHU B

a3BUTUU MEAMIMHBI, CO3/JaHUM HOBBIX MaTEpUATIOB (B CTPOUTEIBCTBE U Jp. OTpACIAX .
TPOMSBOACTBE Ir)[pOMmHmeHHOCTI/I), I—;OBBIX HWCTOYHHUKOB 3H€pFI:I)/II/I (anbfepHaI;HBHme I/ICTO‘IHI/IIIZI/I 3ngpmn) OK01-0K 02
B peIIEHUH MPOOJIEeM IKOJIOTHIECKOM, YHEPTeTHUECKOM M MUIIEBOM 0€30MacHOCTH.
IpakTuyeckoe 3anaTue Ne § CBoiicTBa HEOPraHNYECKHUX BelIECTB.
KonTtpoJsbHas padora 2
CamocrosiTeibHasi padora Ne 7 PabGora c nureparypoit u HHTepHeT-pecypcamu,
MOATOTOBKA COOOIIEHUN U Tpe3eHTanuid mo Teme «[Ipon3BOACTBO HEOPraHUUYECKHUX
BEILIECTBY.
Paznea 4. Kunernyeckue M TepMOAMHAMHMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKHUX
peakuuii
Tema 4.1. | Conep:kanne yuyeOHOro marepuana: Xwumudeckue peaknuu. Kaccudukanus
Kunernyeckue | XUMHYECKUX peakuui: 1Mo ¢a3oBOMY COCTaBy (TOMOTEHHBIE U TETEPOTeHHBIE), IO
3aKOHOMEPHOCT | MCIOJIb30BaHUIO KaTanu3aropa (KaTaluTHYeCKue U HEKaTATUTHYECKHE).
u mnporekaHus | CKOPOCTh peakiuy, ee 3aBUCUMOCTh OT Pa3jIMYHbIX (PAKTOPOB: MPHUPOMBI pPearupyrOIIHX OK 01- OK 02
XUMHYECKUX BEIIIECTB, KOHIIEHTPAIIMU PEarupyronux BEIecTB, TeMneparypsl (mpasmwio Bant-I'odda),
peakuuit IJIOIIA M PEAKIMOHHOW MOBEPXHOCTH, HAJMYMUs KaTaiau3aropa. Poip kaTanu3aTtopoB B

MPUPO/IE U TPOMBIIUIEHHOM IPOU3BOJCTBE. ODHEPrus aKTHBAIMH. AKTHBUPOBAHHBIN
koMIuiekc. KaranusaTops! 1 katanus. Poip kaTanu3atopoB B IPUPOJIE U MPOMBIIIIIEHHOM
MIPOU3BOJICTBE
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JlabopaTtopHoe 3ansaTne Ne 5 MW3ydeHue 3aBHCHMMOCTH CKOPOCTH PeaKIUH OT
pa3an4HbIX (pakTOpPOB

Pemenne npakTUKO-OPUCHTHPOBAHHBIX 33JaHUN Ha aHAIW3 (PAKTOPOB, BIHUSIOIMIUX HA
M3MEHEHHE CKOPOCTH XUMHUUECKON PEeaKIIHH.

CamocrosiTenbHass padora Ne 11 [IlogrotoBka cooOmieHust (KOMIBIOTEPHOU
npe3eHTanum) no teme: «CKopocTh XUMHUYECKo peakuuny». OpopmiieHne 1abopaTopHo-
MPAKTUYECKON pabOTHI, IOATOTOBKA K 3aIllUTE.

Tema 4.2.
TepmonuHamuy
€CKHe
3aKOHOMEPHOCT
U [pPOTEKaHUA
XHUMHYECKHUX
peaKkuui.
PaBHOBecue
XUMHYECKUX
peakuui

Conepaxxanue yueGHOro MaTepuaJa:

Krnaccudukanuss XMMHUYECKUX pPEaKIHid: MO TeIIoBOMYy 3(GQeKTy (3K30TepMUYECKHE,
SHIOTEPMHUYECKHE), IT0 00paTUMOCTH (0OpaTuMble 1 HeoOpaTuMble). TermnoBbie AP PEKTHI
XUMHAYEeCKUX peakiuil. Tepmoxumuueckue ypaBHeHHs. OOpaTuUMOCTb — peakiuil.
XUMHUECKOE pPAaBHOBECHE M €ro CMEHICHHWE TIOJA ACWCTBUEM pPAa3JIMYHBIX (HAaKTOPOB
(KOHIICHTpALIUsl PEarcHTOB WM MPOAYKTOB pEaKIHMH, JABICHUE, TEMIleparypa) s
CO3JIaHMsI ONTHUMAJBHBIX YCJIOBUI NPOTEKaHHUS XUMHUYECKHX mpoueccoB. [lonstue o6
SHTAJBIMU M SHTponuu. ODHeprus ['mbG6ca. 3akon I'ecca m cienctBust u3 Hero. Poib
CMEIICHHS PABHOBECHSI B TEXHOJIOTHUECKUX MPOIeccaXx.

IIpakTnyeckoe 3ansatue Ne 9 Ilpumauun Jle Ilarease. Biausinme pasiM4HBIX
(akTOpOB Ha M3MeHEHHEe PABHOBECHS] XMMHYECKMX peakuuil. 3aKOH el CTBYIOIIMX
MAacc U KOHCTAHTA XUMHUY€CKOr0 PaBHOBECHUS.

PacueTsl paBHOBECHBIX KOHUEHTPALMI PEarupyronIuxX BELIECTB U MPOAYKTOB PEAKLIHM.
Pacuets! TemoBoro 3¢ dexra peakuuu.

Pemenne npakTHKO-OpHEHTHUPOBAHHBIX 33a/laHUN Ha NpuMeHeHue npuHiuna Jle-Illarense
JUIsL HAXOXKJICHMs HAIIPaBICHUs CMELICHUS PABHOBECUS XMMHWUYECKOW pEakLMM U aHaJINU3
(hakTOpOB, BIMSIONIMX HA CMEUICHHE XUMUYECKOTO PaBHOBECHSI.

JlabopaTtopHoe 3ansitue Ne 6 M3yuyeHue BJMSIHUSL Pa3aM4YHbIX (aKTOpOB Ha
CMeIIeHHe XMMHYeCKOr0 PaBHOBECHSI.

IIpakTuyeckoe 3anaTHe Ne 10 CkopocTh XMMHMYECKOH peakluM W XHUMHYECKOe
paBHoBecHne. Kourpoabhas padora 3

CamocrositesibHasgs padora Ne 12 [loarotoBka cooOuieHust (KOMITbIOTEPHOM
Npe3eHTalMu) 1o Teme: «XuMHuyeckoe paBHOBecue». OdopmieHue mabopaTopHo-
MIPaKTUYECKON padOThI, MOATOTOBKA K 3aIIUTE.

OK 01- OK 02

Paznea 5.

JducnepcHbie cUCTEMBI

21



Tema 5.1.
HucnepcHbie
CUCTEMBI "
(hakTopsI ux
YCTOMYMBOCTH

Coaepxxanue yueOHOro marepmajia: JlucrepcHole cuctembl. KoJIOMJIHBIE CHCTEMBI.
Hctunnble pacTtBOpbl. PacTBopeHue Kak (HU3MKO-XMMMUYECKHM mpouecc. PacTBOpsI.
CrniocoOpl npuroToBiieHus: pacTBopoB. PactBopumocTs. MaccoBasi 710 pacTBOPEHHOIO
BemlecTBa. [IpenenbHO MOMyCTHMblEe KOHLEHTpAllMM U MX MCIOJIb30BaHHE B OILICHKE
9KOJIOTMYECKOH OE30IaCHOCTH.

Knaccudukanus aucnepcHsix cucreM 1o cocraBy. CtpoeHue U (pakTopsl yCTOHYMBOCTH
AUCTICPCHBIX CUCTCEM. Pacrio3naBanne MCTHHHBIX pacTBOpPOB, KOJUIOMAHBIX PaCTBOPOB U
rpyboaucnepcHbix cucteM. CtpoeHne Muuenbl. PaccenBanue cBera Ipu MPOXO0XKIAECHUH
CBETOBOTO ITy4Ka Yepe3 ONTUYECKU HEOJHOPOAHYIO cpeny (3ddexra Tunpans).

IIpakTuyeckoe 3anaTre Ne 11 Pemienue 3a1a4 Ha NIPUrOTOBJICHHE PACTBOPOB.
Pemenne MMPAKTUKO-OPUCHTHUPOBAHHBIX PACYCTHBIX 3aI[aHI/If/'I Ha AUCICPCHBIC CUCTCMEIL,
UCIOJIb3yeMble B OBITOBOM M IMPOU3BOJCTBEHHOW AESITENLHOCTH 4YEJOBEKAa, C MO3HIIMIA
HKOJIOTUYECKON ©0e30ImacHOCTH TIOCIHEACTBUH W TPAMOTHBIX pEHICHUH TpodieM,
CBSI3aHHBIX C XMMHUEH.

CamocrtosiTenbHast padora Ne 13 TlogrotoBka cooOmieHusi (KOMIBIOTEPHOU

HPGSCHTaI_II/II/I) 10 TEMC: <(PaCTBOpr>).

OK 01, OK 02.
OK 07

Tema 5.2.
Hccnenosanue
CBOICTB
JUCIIEPCHBIX
CUCTEM IS WX
UACHTUPUKAIT
u

JlabopaTopHoe 3ansitue Ne 7 [IpuroroB/ieHne pacTBoOpoB.
[IpuroroBneHre pacTBOPOB 3aJaHHOM (MOJIAPHOM) KOHILEHTpauuu (C
OpPUEHTHUPOBAHHBIMU BOIPOCAMH ), OTIPEICIIEHUE CPEbl BOJHBIX PACTBOPOB.

IMPAKTUKO-

JlabopaTopHoe 3ansiTue Ne 8 McciieoBaHue JUCIEPCHBIX CHCTEM.

HpI/IFOTOBJ'IeHI/IG N HN3YUCHHUC CBOMCTB AUCIICPCHBIX CHCTEM pa3HbIX BUJOB: CYCIICH3UU,
SMYJIbCHM, KOJUIOMJHOTO pacTtBopa. CpaBHEHHE CBOMCTB HMCTUHHBIX U KOJUIOMIHBIX
PaCTBOPOB, BEIABJICHHUEC OCHOBHBIX pa3n1/1tmﬁ MCKAY HUMMU.

IpakTuyeckoe 3ansaTue Ne 12 JlucnepcHbie CHCTEMBI.
KonTtpouabHnas padora 4

CamocrositesibHass padora Ne 14 3arps3HeHue OKpyXarolled cpeabl, AUCIEPCHBIMU
CUCTeMaMH; 3allluTa OKpyxkKaromieil cpensl (cooOmienue). OdopmieHue 1adopaTopHOMA
paboTHI, MOJITOTOBKA K 3aIIUTE.

OK 01- OK 02

NUTOI'O 3A 1 CEMECTP:

24

24

16

32

96

2 cemecTp

Pazpea 6.

CTpoeHue 1 CBOMCTBA OPraHUYEeCKHUX BelleCTB

12

12

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

Coaepxxanue yuyeOHoro marepmana: IIpenmer oprannueckoil xumuu. B3aumocBs3b
HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB. XHMMHYECKOE CTPOEHUE KaK IOPSAOK
COEMHEHHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJ€HTHOCTH. OCHOBHBIE IOJIOKEHUS
TEOPUH XMMMYECKOIO CTPOCHMsS OpraHmdeckux coenuHeHuid A.M. DByrneposa.
YriepoaHsli CKEIET OPraHUYeCKOM MOJIEKYJbl. MOJIEKyJsipHbIE U CTPYKTYpHBIE
(pa3BepHYTbIE, COKPALIEHHbIE) XUMUYECKHE (POPMYJIbl. 3aBUCUMOCTH CBOMCTB BEILECTB OT
XMMHUYECKOI0 CTPOEHUs MoJieKyll. M3omepus u usomepsl (CTpyKTypHasi, FeOMeTpUUeCcKas
(unc-tpanc-uzomepusi). KparHocts xumuueckoil cBsa3u. IloHstne 0 (GyHKIMOHAIBHOMN
rpymme. [lpuHOMOBL KIacCUpUKAIMM OPTaHUYECKUX COCTUHEHUH. MexayHapoaHas
HOMEHKJIATYpa U IPUHLUIIBI HOMEHKJIATYPhl OPraHUYECKUX COEMHEHUN.

IpakTuyeckoe 3anaTue Ne 13 HomeHnki1aTypa oprann4ecKux coenHeHH.
Homenknatypa opraHu4eckux COEIMHEHUH OTIENbHBIX KJIAcCOB  (HACHIIICHHEIE,
HEHACBHIIICHHBIE W apOMATHUYECKHE YTIIIEBOJAOPOIbI, CHUPTHI, (EHONBI, albICTHIbI,
KETOHBI, KapOOHOBBIE KHCIOTHI U Ap.) CocraBieHHE TOIHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OPMYJ OPTraHUYSCKUX BEIIECTB OTACIBHBIX KJIACCOB, HCIONB3YS HX
Ha3BaHUsA 10 CUCTEMATUYECKO HOMEHKJIAType.

IIpakTnueckoe 3ansaTue Ne 14 PacuerHblie 3axaum.
Pacuetsl mpocreifmeii GopMynsl 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 CTpPOEHHSI OpPraHHMYECKHUX
COCIMHEHUI.

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

Tema 6.2.
CBoiicTBa
OpraHUYECKUX
coeIMHEHNH

Coaepxxkanue y4deOHOro marepuaja: QDHU3MKO-XUMUYECKHUE CBONCTBA OPraHUYECKUX
COEIMHEHUI OTIENbHBIX KJIaccoB (OCOOEHHOCTH KJacCU(PUKALUA U HOMEHKJIATYphl
BHYTpPHM KJjacca; TOMOJIOTMUYECKMH psan U obmias ¢opmyna; u3oMepHs; (uzndeckue
CBOWCTBA; XMMHMYECKHE CBONCTBA; CHOcoObl moiydeHusi): IlpenenbHble yrieBoIOpOJBL.
I'openue MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHMKOB TEIUIA B IPOMBIIIICHHOCTH U OBITY.
CaolicTBa IPUPOJIHBIX YIIIEBOJAOPOJIOB, HAXOXK/IECHHE B IPUPOJE U MPUMEHEHHE AJIKaHOB;

Hemnpenensusle u apomarudeckue yriaesomgopoxsl. I[lomumepusanmss >TuiaeHa Kak
OCHOBHO€ HAaIpaBJIEHUE €ro HCIOIb30BaHUA. |'OpeHHe aneTrniaeHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOT' O IUIAMEHH JUJIsL CBAPKU U PE3KU METAJLIOB;

Kucnoponcoaepxaiue coequHeHus (CIUPTHI U MPOCThie 3PUphl, PEHONbI, albIeTUIbl U
KETOHbI, KapOOHOBBIE KHUCIOTHI M HX Hpou3BojHbe). IlpakTHuyeckoe mNpHUMEHEHHE

OK 01- OK 02
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STWICHTJIMKOJS, ThuiepuHa, ¢enona. llpumenenue dopmanpaeruaa, areranbieruia,
YKCYCHOM KHCIIOTBI. Mbljla Kak COJM BBICIIUX KapOOHOBBIX KHCIOT. Morolue cBoiicTBa
MBbLIA;

A3OTCO,Z[€p)KaH_II/I€ COCANHCHU (aMI/IHBI N aMHMHOKHCJIOTHI, 6€J'IKI/I).

IIpakTnueckoe 3ansitue Ne 15 I'eHeTnueckas ¢BA3b MKy KJIaCCAMHM OPraHNYeCKHX
COeIHHEeHUN.

PemeHne 1nemnouyek INpeBpalleHHM Ha TEHETHUYECKYK0 CBiI3b MEXAY Kiaccamu
OpPraHMYECKUX COCIMHEHUH C COCTaBICHHEM HAa3BaHUN OPraHUYECKUX COCAMHEHHMH II0
TPUBHAJIBHOM WJIM MEXKIYHAPOIHON CUCTEMAaTUYECKON HOMEHKJIIATYPE.

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 IlosryyeHnue 3TH/ICHA H M3y4YeHHE er0 CBOMCTB.

[lonyyenune sTuieHa W3 dTaHONA B Ja0OpaTOpuM M U3yYeHHE €ro (U3NYECKUX U
XUMHUYECKUX CBOMCTB. CocTaBieHUE peakluil MPUCOeTUHEHNUS U OKUCIIEHUS Ha IpuMepe
sTUieHa. PacdeTHble 3ajauu C MCIOJIB30BaHUEM IIJIOTHOCTH Ta30B IO BOAOPOAY H

BO3AYXY.

CamocrositebHass padora Ne 9 PaGora ¢ nureparypoir u HWHTepHeT-pecypcamu,
MOJIrOTOBKA COOOIIEHNH U mpe3eHTanui mo teme «Kiaccbl opraHn4eckux COeIMHeHUN U
ux xapakrepuctukuy. OdopmiieHne 1a60paTOPHO-TPAKTUIECKOH pabOThI, OATOTOBKA K
3alIuTe.

Tema 6.3.
Oprannueckue
BEIIIECTBA B
KU3ZHEIESTEIIbH
OCTH H
YeJloBeKa.
[TpousBoacTBo
U IPUMEHEHNE
OpTraHUYECKUX
BEILIECTB B
MIPOMBIIIIICHHOC
™

Coaep:xanue yyeOHoro marepmana: buoopranuueckue coenuHenus. [Ipumenenue u
Ouosiornyeckas poiib yrieBoaoB. OKUCIIEHHE YIJIEBOJOB — HUCTOYHUK SHEPTUU HKHMBBIX
opranu3moB. OOnacTy NMpUMEHEHUsT aMUHOKHUCIOT. buonornueckue QyHkuuu Oenkos,
KHUpoB. buonornueckue ¢GyHKUMH JKUPOB. Ponb opraHuyeckod XUMHHM B pPELICHUU
po0JieM MUIIEBOI 0€30MacHOCTH.

HyxnenHoBble KHUCIOTBI: cocTaB U crpoeHue. CtpoeHue HykieoTuaoB. Cocras
HykinenHoBbIX kucioT (JIHK, PHK). Ponb Hyk/I€MHOBBIX KHCIOT B JKU3HEEATEIBHOCTH
OpPraHHU3MOB.

[IpousBocTBO opranndeckux BeniecTs. CHHTETUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.
Ponp opranuueckoll XMMHUHM B PELIEHUH IPOOJIEM HSHEPreTHdecKkoil 0e30MmacHOCTH, B
pPa3BUTUM MEIUIMHBI, CO3/IaHWM HOBBIX MAaTEpUATOB, HOBBIX HCTOYHUKOB SHEPTrUU
(anpTEepHATUBHBIE HICTOYHHUKH 3HEPTUN).

IIpakTuyeckoe 3anaTHe Ne 17 XuMuUYecKHe peakmuM, OTPaKAIIHe XUMHYECKYIO

OK 01- OK 02

24



AKTHBHOCTH OPraHMYeCKHUX COeTUHEHHIl B Pa3IHYHBIX cpeax

Penrenne npakTHKO-OPHEHTUPOBAHHBIX 3a/IaHUI MO0 COCTABICHUIO XMMHUYECKHX PEaKIUH,
OTPaXKAMIIUX XUMHUYECKYIO aKTUBHOCTh OPTaHUYECKUX COSAMHEHHUN B Pa3IUYHBIX Cpeaax
(TpUpOAHBIX, OMOJTOTHYECKUX, TEXHOTCHHBIX ).

IIpakTnueckoe 3ansitue Ne 18 CTpykTypa M CBOMCTBa OpPraHM4YeCKHX BeleCTB.

KonTpoanHuas pabora 5 2
CamocrositesibHass padora Ne 10  PabGota ¢ nuteparypoil u MHrepHeT-pecypcamu,
MOJrOTOBKA COOOLIEHMH M npe3eHTauMid 1o TemMe «buojornuecku axkTHBHbIE
COETMHEHUSI.
Pazgen 7. KayecTBeHHbIe peaklui 00HAPYKeHHs] HEOPraHNYeCKUX M OPraHnYecKUX BellecTB 8
Tema 7.1. | IlpakTuyeckoe 3ansitue Ne 19 KauecTBeHHble XMMHYeCKHE PeaKIUH, XapaKTepHbIe 5
Oobnapyxenue | AJisi 0OHAPYKeHHUsI KATHOHOB.
neoprannyecku | I[lpaktuyeckoe 3ansitue Ne 20 KauecTBeHHbIe XMMHYeCKHE PeaKIUH, XapaKTepHbIe 5
X KaTUOHOB M | JJisi OOHAPYsKeHHUsI AHHOHOB. OK 01- OK 02
aHMOHOB JlabopaTopHoe 3ansitue Ne 10 AHauTHYeCKHe peaKIMH KATHOHOB U AHUOHOB.
CamocrosiTeibHasi padora Ne 15 Odopmiienne 1a60paTOpHO-PAKTUYECKOH PabOTHI,
MOATOTOBKA K 3amuTe. [lonroroBka coobmenust (KOMIBIOTEPHONU MTPE3EHTAIIMN) 110 TEME:
«Knaccudukanus KaTHOHOB U aHHOHOB.
Tema 7.2. IIpakTnyeckoe 3ansaTne Ne 21 KadyecTBeHHbIe XHMHYECKHE PEaKIMH, XapaKTepHbIe
OOnapyxeHue | AJsi OOHApY:KeHHMsI OTAeJbHBIX KJACCOB OPraHUYeCKHX COeJAMHEeHHUil: (¢eHOJIoB, 2
OpPraHMYECKUX | AJbJACTHAOB, KPAXMaJa, YKCYCHOH KHCJIO0ThI, AaMHHOKHCJIOT U JAP.
BELIECTB IIpakTnueckoe 3ansaTue Ne 22 Jlenarypauus 0eKOB NPH HarpeBaHWH, LBeTHbIE
OTAENbHBIX peakuuu 6eJIKOB. 2
KJIACCOB C CocraBiieHHe KaueCTBEHHBIX peakIuil OOHapy)KeHHs OpraHu4ecKuX COEJAMHEHUN
UCIIOJIb30BAHNE | OTJENBbHBIX KJIACCOB. OK 01- OK 02
M JlaboparopHoe 3ansitue Ne 11 KauyecTBeHHble peakmuM HAa OTAeJbHbIE KJACChI
KAUeCTBCHHBIX | OPraHM4YecKHUX BeIecTB.
peaxumii CamocrositebHast pagora Ne 16 Odopmienne 1ab0paTOpHO-NPAKTHIECKON pPabOTHI,
MOATOTOBKA K 3amute. [lonroroBka coobmenus (KOMIBIOTEPHOU MTPE3EHTAIIMN) TI0 TEME:
« Ponp Oenka B MUIIEBOM MPOMBILILIEHHOCTHY.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepKaAHNE (COIePKAHUE TPUKJIATHOTO MOIYJIs1)
Pasznea 8. XuMus B ObITY M IPOU3BOICTBEHHOM JAeSITeJIbHOCTH YeJI0BEKA 6 \
Tema 8.1. IpakTHyeckoe 3ansaTHE Ne 23 DKoJI0rnyecKas 0€30MaACHOCTD MOCJIe/ICTBHII ObITOBOM 2 OK 01, OK 02, \
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Xumusi B ObITY

H HpOHSBOL[CTBeHHOﬁ ACATCJIBbHOCTH 4YeEJIOBCKaAa, CBfA3aHHasA C nepepaﬁoTKOﬁ

OK 04, OK 07

u BeIleCTB. IIK 1.1-IIK 1.2
npousBojacTBeH | [IpakTuyeckoe 3ansatue Ne 24 Keiicol (¢ ydyerom Oyaymieii npodgeccHnoHaIbHOM
HOU AesiTeJIbHOCTH) HA AaHaJu3 HUHGOpMAUMH O NPOM3BOJACTBEHHON [1eATEJILHOCTH 5
JESITEIbHOCTH YyeJIOBeKa, CBA3aHHON ¢ nepepa0oTKOl W MOJy4YeHHeM BellecTB, a TaKxke C
YeJloBeKa JKO0JIOTHYECKOH 0e30IIaCHOCTHIO.
IIpakTuyeckoe 3anaTme Ne 25 3ammra keiica: IlpeacraBiieHue pe3yJabTaTOB 5
pelieHHs1 KelicoB (BBICTYIVICHHE C MIPe3eHTalHel)
CamocrosiTesibHass padora Ne 17 OdopmieHre MpaKTHIECKOW pabOoThHI, MOATOTOBKA K 4
3aIUTE KEHCOB.
Paznea 9. HccnenoBanue U XuMuuyecKuii aHAIU3 00beKTOB OHocdepbl 13 11
Tema 9.1. | JlabopaTopHoe 3ansiTue Ne 12 OcHOBBI JIa0OPAaTOPHOM MPAKTHKH.
OcHoBBI JIaGoparopHasi mocyqa U XUMHUYEeCKHe peakTuBbl. OCHOBHBIE JTAaOOPATOPHBIC ONEPAIIH.
naboparopuoit | JlabopaTtopHoe obopynoBanue. TexHuka 6€30MacHOCTH U MpaBuiia paboThl (IIOBeIeHNUs) B
MPAKTUKH B | 1aboparopuu. OK 01
npodeccuonans | [Ipakruyeckoe 3aHsatue Ne 26 TumoBble pacueTbl IO TeMaTHKe JKCIIEPUMEHTA K 1.1-TIK1.2
HBIX (BBIXOJ POAYKTA PeaKLUH, MACCA HABECKH, 00bEM). 2
naboparopusx CamocrositesibHasa padora Ne 18 OdopmieHue nabopaTOpHO-TIPAKTUUECKON pabOTHI, 4
noJroToBka K 3amure. Opopmienue 6ykineros no reme: «Tb B 1abopaTopun XuMumn»
Tema 9.2. Conep:xxanue y4deOHoro wmarepuana: Kiaccupukanus npod BoAbl MO BHIY U
XuMUYecKui Ha3HAYEHUIO, UCXO/sl U3 €€ XUMUYECKOro cocrtaBa. OpraHojienTHYECKHE CBONWCTBA (3amax,
aHaJM3 npood IIPO3PaYyHOCTh, IBETHOCTb, MYTHOCTb) BOJbI. KucinoTHOCTH M mienoyHocTs Boasl. pH
BOJIbI cpeapl U MeToAbl ee ompeneiaeHus. JKecTKocTh BOJbI U METOAbl €€ ONpPEICNICHUS.
CyImHOCTh METO/1a TUTPOBAHUS. OK 01. OK 02
Bunel jxecTkocTH BOIbI (BpeMeHHass U TNocTosiHHas). JKecTKOCTh BOJABI Kak MpUYMHA OI’( 07 ’
BBINAJICHUS OCAJIKOB MJIM 00pa30BaHUS COJECOTJIOKEHHUH, UMEIOIX MECTO B OBITY U Ha K 1.1-TIK 1.2
MIPOU3BO/ICTBE.
CocrtaB cosiell, BBI3BIBAIOIINX KECTKOCTh BOJBI. XMMHUYECKHE MPOLECCHI, YCTPAHAIOIINE
KECTKOCTh BOJIbl. YPaBHEHMSI XMMHUYECKUX pEaKIUi, WUTIOCTPUPYIOMIMUX IPOIIECCHI,
IIPOUCXOJAIINE TIPU YCTPAaHEHMM JKECTKOCTH. YCTPAaHEHHE BPEMEHHOW JKECTKOCTH
OBITOBBIMU M XUMHYECKUMU crioco0aMu. CiocoObl YCTPAHEHHS TOCTOSIHHOM KECTKOCTH.
IpakTuyeckoe 3ansaTHe Ne 27 Cnoco0bl BbIpa:keHHS] KOHIEHTPALMU PACTBOPOB:
MaccoBasi 10JI1 PACTBOPEHHOI'0 BellleCTBAa, MOJISIPHASI M MOJISUIbHASI KOHIIEHTPAIUH. 2

Tutp pacrsopa.
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IpakTuyeckoe 3ansitue Ne 28 Pacuer KOHIeHTpaUMii 3arpsI3HAIOIINX BelIeCTB M UX
CpaBHEHHeE C npeaeabHo 1onycTuMbiMu KoHIeHTpauusamu (I11K).

JlabopaTopHoe 3ansitue Ne 13 OmpenesieHHe KeCTKOCTH BOAbI M CIHOCOOBI ee
yCTpaHeHHus.

CriocoObl ycTpaHEHUs BCEX BHUJIOB JKECTKOCTM B 3aBUCUMOCTH OT COCTaBa CoJied
KECTKOCTU. PeleHMe SKcrepUMEHTANbHOW 3a7aud Ha BBIABICHHE BPEMEHHOM U
MOCTOSTHHOM KECTKOCTH BOJBI. OL[GHKa BCPOATHOCTU YCTpAaHCHUA BCEX BUIAOB CCTKOCTU B
JOMAILIHUX YCIOBHUSX.

CamocrosiTe1bHast padora Ne 19 PabGora c mureparypoit m MHTepHer-pecypcamu,
MIOJITOTOBKA COOOIIEHHH U IMPE3EHTALUH 110 TeMaTHKE.

Tema 9.3. Conep:xanue y4eOHoro marepuasna: KadeCTBEHHBIH XMMHYECKHUN COCTaB IPOIYKTOB

XuMuueckui nuTtaHusa. BemectBa, (danbcuduuupyromue NpoayKThl NUTaHUSA, W BELIECTBA,

KOHTPOJIb 3arpsi3HAOLME MPOAYKThl NuTaHus. OnpenencHue 3arps3HAIMUX XUMUUYECKUX BEIIECTB

KayecTBa B NPOJYKTax IUTaHMs, ONPEIEICHUE BEILECTB, HE 3aABJICHHBIX B COCTaBE IMPOJYKTOB

IIPOJYKTOB MIUTaHUSI. OK 01. OK 02

MMUTaHUSA IIpakTuyeckoe 3anaTHe Ne 29 OpraHuveckne M HeOpPraHMYeCKHe BellecTBa, OK 07’HK1 1:
BXO/IlI[ME B COCTAB NMPOAYKTOB MUTAHUS. K 1.2
Omnpenenenue cocTaBa 0JIt0]1 Ha COJIEPKAHUE MAKPO U MUKPOJIEMEHTOB. ’
JlabopaTopHoe 3ansitue Ne 14 HccienoBaHue NpoAYKTOB NMUTAHUSI HA HajJIU4iMe
YIJICBOJ0B.
CamocrositesbHass padora Ne 20 PaGora c nuteparypoil u HMHTepHeT-pecypcamu,
MOJITOTOBKA COOOIIICHUH U MPE3eHTALMI 110 TeMaTHKe.

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

XUMUYeCKui UCXOJS U3 XMMHUYECKOro coctaBa. MaeHTudukanus npoObl MOYBBI MO €€ XUMHYECKOMY

aHaJu3 npood COCTaBy, ONHCAaHHE BO3MOXKHOCTEH ee MpHUMeHeHMs. TpeOoBaHMS K KauyecTBY I1OYBHI

TTOYBBI pasnuuHoro HazHaueHus. Onucanue 0coOEHHOCTEN HCMOIb30BaHUS MMOYB B 3aBUCHMOCTH
OT THIIOB, CIIOCOOBI YIIy4IIIeHHs KauecTBa MOYB B 3aBUCUMOCTH OT HazHaueHus. Obmactu OK 01. OK 02
WCIOJIb30BAaHUSl OPraHUYECKHX YI0OpEeHUN B 3aBUCUMOCTH OT KayeCTBEHHOI'O COCTaBa. OK 07’HK1 1:
Onucanve OpraHUYecKUX YIOOpPeHMH M UX NpPUMEHEHHE B 3aBHCHUMOCTH OT COCTaBa K 1.2 '

ITOYBLI M €€ PASHOBHUAHOCTH.

IIpakTnueckoe 3anaTue Ne 30 O6s1acT Ha3HAYeHUs (IPMMEHEHHUs1) OYBbI.

O6mactu  Ha3HaueHUsT (IPUMEHEHUWS) TIOYBBI, MCXOJsA U3 KA4eCTBEHHOTO |
KOJIMYECTBEHHOT'O cocTaBa. Poib HCOPTaHUYCCKUX BCHICCTB B KAYCCTBC MHUHCPAJIbHBIX
ynoOpeHu, yaydmurenaei mouBbl. CoOCTaB MUHEPAIBHBIX YIOOPEHHN M UX MPUMEHEHHUE B

27



3aBUCHMOCTH OT COCTaBa IOYBBI M €€ Pa3HOBUIHOCTU. B3auMocBs3b cocTaBa ynoOpeHuit
U MX BJIMSHUS HAa BEreTaTUBHbIE CBOMCTBA U IJIOJOHOLICHUS PACTCHHH.

JlabopaTopHoe 3ansitue Ne 15 Omnpenesienne pH BOIHONH BBITSZKKH IO4YBBI, €€
KHCJIOTHOCTh M II€JIOYHOCTH.

HccnenoBanre BOAHBIX BBITSXKEK OOpa3IOB TOTOBBIX MOYBEHHBIX CMECEH (I pa3HBIX
TunoB pacrenuil). Onpexnenenue pH mouBel ¢ MCHONIb30BaHWEM HHIUKATOPOB. OleHka
TUTIOB TOYB B MPEACTABICHHBIX O00pa3ax (CHILHOKHUCIAS, KHCcTas, ciaabokucias,
HelTpasibHasi, 1eJI0uHast)

CamocrosiTebHass padora Ne 21 PabGora c mureparypoit m MHTepHer-pecypcamu,
MIOJITOTOBKA COOOIIEHHH U IMPE3EHTALUH 110 TeMaTHKE.

Tema 9.5.
Hccnenosanue
00BEKTOB
ounocdepbl

Conep:xkanue yuyeOHOro martepuaja: lccrmenoBanus o0bekTOB Omochepsl. MeToms
MOMCKA, aHaJIM3a U 00padOTKKU MHPOPMALIMYU B PA3IMYHBIX UCTOYHUKAX.

IIpakTuyeckoe 3ansaTne Ne 31 MHcciaenoBanme o00beKTa HAa KHCJIOTHOCTD,
EJI0YHOCTh, XMMUYECKHUI COCTAB (3arpA3HUTEIH, MAKPO- U MHUKPO3JI€eMEHTbI).
OneHka KayecTBa UCCIENyeMOro 00beKTa, UCXOAS U3 Pe3y/IbTaTOB XMMHUECKOTO aHAIN3a

IIpakTnyeckoe 3ansaTue Ne 32 UtoroBasi KOHTpoJIbHas padorta 6
[ToaroroBka Kk 3K3aMeHy.

CamocrositebHass padora Ne 22 PaGora c nuteparypoil u HMHTepHeT-pecypcamu,
MOJIFOTOBKA COOOIIICHUN U MPE3eHTALU 110 TeMaTHKe.

OK 01, OK 02,
OK 07IIK 1.1-
K 1.2

UTOI'O 3A 2 CEMECTP:

16 | 39

14

35

104

HUTOIO:

40 | 63 | 30 | 67

200

IIpomexyTouyHas aTrecTanus (3K3aMeH)
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3. VYCJOBUSI PEAJIM3AIIMA PABOYEH TTPOI'PAMMBI
YUYEBHOI'O IPEIMETA

3.1. MarepuajbHO-TEXHHYECKHE YCJOBHS Peaju3aluu NPOrpaMMbl
y4eOHOro npeamera

JIiist peanu3anuu mporpaMMbl y4eOHOTO TIPeIMETa B HAUTMYNY KaOWHET: XUMUS,
nabopartopus: XUMHS JJIS MPOBEJICHUS 3aHSITHUH BCEX BUJIOB, MPEIyCMOTPEHHBIX
oOpa3oBaTenpbHON MNpPOrpaMMoi, B TOM YHCII€ TPYIIOBBIX W HHIMBHUIYAIbHBIX
KOHCYJIbTallMi, TEKYIIEro KOHTPOJISI U MPOMEKYTOUHOM aTTECTAllUM, a TaKXKe JJIs
CaMOCTOATENLHON Y BOCTIMTATEILHON paOOTHI.

MarepuanbHO-TexHUUeckasi 0a3a KaOWHETa COOTBETCTBYET JCHCTBYIOIIUM
CAaHUTAPHBIM U MTPOTUBOIOKAPHBIM HOPMAaM.

MarepuanbHO-TEXHUYECKOE OCHAIlleHue KaOuWHeTa: XUMUHU, JabopaTopuu:

XUMHHU

Kabuner: xumus,O0opymoBaHue:

maGopaTopus: KommnbroTep craiiioHapHbI-1;

XUMUS [Tpuntep — 1;

Jlocka yueHnueckas — 2;

Moienu KpUCTAUTHISCKUX PEIICTOK M OPraHUIeCKUX BelecTs - 12;

KoJeKIuy noje3HbIX HCKOMAeMbIX, MUHEPAIOB U METAJLIOB — 3;

'Y4eOHbIe IIakaTel 1Mo u3ydeHuro Xxumun — 20;

AniTeuka repBoi momoIy 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 nocysa (JraboparopHasi):

MPOOUPKHU, KOJOBI, BOPOHKH, XMMHUYECKHE CTaKaHBI, IITATHUBBI, JEPIKATEIH,
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;

[T1akaThl IO OpraHUYECKOM U HEOPraHWYECKOW 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

PacIpoCTPaHsIEMOro IMPOTPAMMHOTO 00eCIIeUeHUS.

Ne HanMeHOBaHUE TUIIEH3UOHHOTO M CBOOOIHO PACIPOCTPAHIEMOrO IIPOrPAMMHOTO
/1 obecIieueHs, B TOM YHCJIE OTEYECTBEHHOTO IPOM3BOJICTBA
1 Oducuoe I1O u3 cocrasa makera Microsoft Office 2019
Omnepanuonnas cucrema Microsoft Windows 10 TS 00pa3oBaTeIbHBIX
OpraHu3aluin
3 AHTHBHpPYCHOE ITporpaMMHoe obecrieuenne Kacrnepckwuii

3.2. TpeOoBaHMS K KAIPOBbIM YCJIOBHUSIM peau3annu

Peanuzanust oOpazoBaTeaIpHON MPOTpaMMbl 00ECIICUUBAETCS MEAarOrH4eCKUMU
pabOTHUKAMU KOJUIE/Ka, a TakXKe JIMIIAMH, MPUBJIEKAEMbIMA K pealu3aluu
o0pa3oBaTeIbHON IPOrpPaMMbl, B TOM YHCIIE U3 YHCIIa PyKOBOAUTENEH U paOOTHUKOB
OpraHu3alliid, HampaBJICHUE JEATEIBHOCTU KOTOPBIX COOTBETCTBYET 00JIaCTH
npoecCHOHANBHON  JICSITEIBHOCTA W MMEIOIIMX CTaX paboThl B JaHHOU
npodeccuoHanbHOM 00JaCTH HE MeHee 3 JIeT.

[lenaroruyeckue pabOTHUKH, NPUBJIIEKAEMbIE K peagu3aldd MPOTPaMMBbI
MOJIYHarOT JIOMOJIHUTENIhbHOE MpodecCuoHaNbHOEe O0pa3oBaHHWE IO MporpaMMaM
MOBBIIIIEHU KBaM(PUKanu He pexxe 1 pasza B 3 roga, ¢ ydeToM paclIMpeHus CIIeKTpa
npoeCcCHOHANIBHBIX KOMIETEHIMH, B TOM 4Yuciae B (opmMe CTaKUPOBKU B
OpraHu3allvsiX, HaMpaBJICHUE JACATEILHOCTH KOTOPBIX COOTBETCTBYET 00JIaCTH
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

Honsg  megarorudyeckux  paOOTHHUKOB,  0OECTHEUMBAIONIMX  OCBOCHHUE
oOyyaromumucs npodecCuoHaIbHbIX MOAYJIEH, UMEIOIINX OIbIT JACSITEIBHOCTH HE
MEHEee TpexX JIeT B OpraHu3alusAx, HaANpaBJICHUE JEATEIbHOCTH KOTOPBIX
COOTBETCTBYET 00JacTH MPOPECCUOHAIILHONW NESITEIbHOCTH B OOIIEM dYHCIe
MeJJarOTMYeCKUX PabOTHUKOB, PEATU3YIOIMIMX MpPOrpaMMbl  ITPOQECCUOHATIBHBIX

MOyJIeil 00pa30BaTeIbLHON MPOTPAMMBI, COCTABIISIET HE MEHEee 25 MPOIICHTOB.
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3. 3. UndopmanuonHoe odecreyenne 00ydeHmsl.

JIist peanu3anuy nporpamMMbl Kaxablid oOydaroniuiics o0ecreyeH A0CTyIOM K
0a3am aHHBIX ¥ OMOIMoTeuHOMY (DOHTY 00pa30BaTEIHLHON OpraHU3AIIH.

bubnuoTeunbiit PoH UMEET NeYaTHbIE W/WIIK 3JIEKTPOHHBIE 00pa30BaTENbHbIC
u  WHPOPMAIMOHHBIE PECypChl, PEKOMEHJIOBAaHHBIE [IJI1 WCIOJB30BAaHHS B
00pa30BaTEeNBFHOM IPOLIECcCe, HE CTapIile MSATH JIET C MOMEHTA U3/IaHus.

[TepeueHp yueOHBIX U3AHUN:

1. AHanmuTH4ecKass XUMHUS . y4eO. IS CTyA. YUPEeKIEHUW cpea. mpod.
obpazoBanus / [FO.M. I'my6koB, B.A. I'onoBaueBa, }0.A. EbumoBa u np.] ;nox pen.
A.A. Umenko. — M. : M3natenbckuit ieHTp «Akaaemusi», 2019

2. bemuk, B.B. ®usnueckas u xomnouanas xumus / B.B. Bemuk, K.N.
Kuenckas.- M.: U3narenbckuii ueHTp «Akagemus», 2019

3. AxmeroB H.C. O6uias u Heoprannueckas xumus. / H.C. AxmeroB. — M.:
W3narensckuii meHTp «Akamemus», 2019

4, Bonexun B.B. O6mias xwumus. OcHoBHoii kypc / B.B. Bombxun. —
[Tepms, 2019

S. [TerpoB A.A., bamesn X.B., Tpomenko A.T. Opranuyeckass xumus /
AA.

JlononHuTENbHAS TATEPATYPA:

1. baunos, JI. H. Xumwus: yue6nuk mns CIIO / JI. H. bmunos, U. JL.
[Teppunona, T. B. CokomoBa. — 2-¢ u3n., ctep. — Cankr-IlerepOypr: Jlanp, 2021.
— 260 c. — ISBN 978-5-8114-7904-7.

2. Tabpuensa O.C., OctpoymoB W.I'. Xumus mmsa mnpodeccuii u
CIEIUAIBHOCTEN TEXHUUYECKOTO TPOQuis: y4eOHHMK Uil CTYH. YUPEKACHUU Cpes.
npod. oopazoBanus. — M., 2019.

3. Tabpuensu O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u np. Xumus s
npodeccuil U crerualIbHOCTENH €CTECTBEHHO-HAYUYHOTO TPOQMIIs: Y4eOHUK IS CTYI.

yapexaeHuit cpel. mpod. oopazoBanus. — M., 2020.
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4. Taopuensn O.C., OctpoymoB WN.I'., CnaaxoB C.A., lopodeera H.M.
[TpakTukyM: y4eb. mocoOue s CTyA. YUpEeKIeHHi cpen. mpod. oOpa3oBaHUsS. —
M., 2021.

5. Tabpuensiu O.C., OctpoymoB WN.I'., CnaakoB C.A. Xumusi: nocobue ais
noarotoBkn kK EI'D: yueb. mocobue mis cCTyd. ydpexaeHud cpem. mpod.
obOpazoBanus. — M., 2014.

6. ['abpuensn O.C., JIvicoBa I'.I". Xumus. TecTsl, 3a1auu U yIpakHEHUS: y4eo.
nocoOue I CTyA. YIpexkaeHuu cpen. nmpod. oopazopanus. — M., 2014

7. T'yceBa, E. B. Xumus mna CIIO: yuyeOHO-MeTomuueckoe nocodue / E. B.
['yceBa, M. P. 3uranmmuna, J{. M. KynmukoBa. — Kazans: KHUTY, 2019. — 168 c.

8. Uepnukosa, H. FO. Xumus B 1O0CTYITHOM H3J0KEHUU: YU4EOHOE MocoOue s
cno / H. YO. YepnukoBa. — 2-¢ usn., crep. — Caunkrt-IlerepOypr: Jlans, 2022. —
316c.

HNuTepHeT- pecypcesbi:

1. hemi.wallst.ru - «Xumus. O6pa3oBaTeabHBIA CANT IS IIKOJILHUKOB)

2. www.alhimikov.net - OGpa3oBaTenbHbIH CalT A5 MKOJIBHHUKOB

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

4. WWWw.enauki.ru — wWHTepHEeT-u3IaHue IS yuutened «EcTecTBeHHbIC
HAYKID»

S. 1september.ru - metomuueckas razera "IlepBoe ceHTSIOps"

6. hvsh.ru - xypHan « XuMus B IIKOJIE»

7. wWww.hij.ru -«Xumus u
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4. KOHTPOJIb MU OHLEHKA PE3YJbBTATOB OCBOEHUA
YYEBHOTI'O IIPE/IMETA

KoHTpolb W  oOIleHKa OCBOEHHS TPOrpaMMbl  yd4eOHOTO  MpeaMeTa

PaCKPBIBAKOTC:A YCPC3 YCBOCHHBIC 3HAHUA U HpHO6p€TeHHBIC O6y‘{aI-OHII/IMI/ICSI YMCHUA

U HaBbIKM, HampaBieHHbIE Ha (GOPMUPOBAHHE OOMUX H TNPOPECCHOHATBHBIX

KOMIIETEHIINHA, KOTOPBIE CUHXPOHU3UPYIOTCA C IPEAMETHBIMU

pe3ynbTaTamu

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

JIJIst KOHTPOJISI ¥ OLIEHKH Pe3yJIbTaTOB OOYYEHUS TIPEIYyCMOTPEH BHIOOp (hopm

U METOJIOB C YYETOM MPOQPECCHOHATILHON HAMPABIEHHOCTH 00YYEHUS 10 MpOoTrpaMMe

y4eOHOTO MpeIMeTa.

Koxa u nHaumenoBanue GpopmMupyembIx
KOMITETCHIINH, KOJI TUYHOCTHBIX
pE3YIbTAaTOB

Pasnen/Tema

Tun oreHOYHBIX MEPONPUATUN

OK 01.Bsi6upats crnocoObl pelieHus
3a/1a4 MpoQecCHOHATIBHON

Paszgen 1. Temsr:

1.1, 1.2.

JEATeILHOCTH  NMpUMEHUTenbHO K Pazmen 2. Tembl| mpakTHyecKux pabor (pemeHus]
Pa3IMYHBIM KOHTEKCTaM 2.1, 2.2. KAaueCTBCHHBIX, pacyYeTHBIX |
Paznen 3. Temsr| nmpodecCHOHAIIBHO OPUEHTUPOBAHHBIX
3.1,3.2, 3.3. 3a/1a4);
Pazgen 4. Templ;| oOIleHKa TECTOBBIX 3aJaHMIA;
41,42,43. OLIEHKa KOHTPOJIbHBIX padoT;
Pasnen 5.| BBITTOJTHEHHBIX TTPOEKTOB;
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,
OrieHKa BBITIOTHEHUS JTAOOPATOPHBIX U

CaMOCTOSITENILHBIX PadoT;
HaOJI0JICHUE U OIICHKA PEIICHUs Kelc
3a7a4; HAOJIIOJICHUE U OICHKA JCIOBOM
WTPHI;

OIICHKA BBINOJIHEHUS HMHTEPAKTHBHBIX

OK 02.Mcnonb30oBaTh COBpPEMEHHBIE

Pasnen 3. Temsr:

cpeacTBa  moucka, aHaymza Wl 3.2, 3.3. OreHka BBITIOJIHEHUST TAOOPATOPHBIX H
UHTEpIpeTauu HHHOpMaIuu U Pazgen 4. Temsl| npakTHUeCKUX pabot (pewenus
nH(pOpMaIMOHHBIE TexHoJoruu s 4.2, 4.3. Ka4eCTBEHHBIX, pacUYETHBIX,
BBIIIOJTHECHHS 3aja4| Pa3gen 5| mpodeccnoHaTbHO OPUEHTHUPOBAHHBIX]
poeCCHOHAIBHON e TETHHOCTH Temsr:5.1, 5.2. 3a/1a4);

Pazgen 6. Tembl:| oIeHKA TECTOBBIX 3aJaHMIA;

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] Kelc-
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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
B3aMIMOJICHICTBOBaTh W paboTaTh B
KOJIJICKTHBE U KOMaH/IC

Pa3zgen 8. Temsl:
8.1.

Paszgen 9. TeMmsrl:
9.4.,95.

VYcTHBIN 1 QPOHTATBHBIN OIPOC,
OrneHka BBITOJHEHHS 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
CaMOCTOSITENILHBIX paboT;
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 oepexinuBoro| Paznen 9. Tewmbl| mpodeccMOHANbHO OPUEHTUPOBAHHBIX
IIPOU3BO/JICTBA, spdextusHo 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
3aJaHuN
[1K1.1. Bemonusats TexHonoruueckue Pasmen 1. Temsr:
orepanuy MPOU3BOJCTBA TPOAYKTOB 1.2.
NUTaHusg u3 MsAcCHOro cbipbsi Bl Paznen 3. Tewmsr: . .
COOTBETCTBMM C TexHoornueckumu| 3.2, 3.3. Y CTHBIH 1 THCHMEHHBIH Onpoc,
| mabGoparopHble U TNPAKTHYECKUE
UHCTPYKIUSAMH. Pasnen 4. Tewmsr:
43 paboThl, TECTUPOBAHHUE,
Pasnen 5 KOHTpOJIbHAs paboTa
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 " rOTOBOH
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 OIIPOC,
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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