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Pabouas nporpamma YII.12 Xumus paspaboTraHa Ha OCHOBE U B COOTBETCTBUU
CO CIEAYIOIUMH HOPMATUBHBIMU JJOKYMEHTaMMU:

— denepanbHbIi 3akoH «O0 00pa3zoBanuu B Poccuiickoit deaeparum» ot
29.12.2012 N 273-®3;

- [Tpuka3 MunucrepcTBa o0pasoBanusi U Hayku Poccuiickoii @enepannu
or 17 mas 2012 r. Ne 413 «O06 yrBepxkaeHUU (GeAepaTbHOTO TOCYIapCTBEHHOTO
o0pa30BaTeIBLHOTO CTaHAApPTa CPEIHEro oOIero o0pa3oBaHUS» C U3MCHCHHSIMHU U
nonoJiHeHUusIMA OoT 29 nekabps 2014; 31 mexa6ps 2015 r., 29 wurons 2017 r., 11
nekadbpst 2020 r., 12 aBrycra 2022 r.;

- [Tucemo MununcrepcTBa oOpazoBanus U Hayku Poccun ot 17.03.2015 N
06-259 «O HamnpaBieHun JOpaOOTAHHBIX PEKOMEH AN 110 OpTraHU3alUN MTOTYYEHUS
CpeIHero oomiero oopa3oBaHusl B IpejieiiaX OCBOCHUSI 00pa30BaTEIbHBIX MPOTPaMM
cCpeaHero IpodeccHoHaJbHOIO 00pa3oBaHMs Ha 0a3e OCHOBHOIO  OOIIEro
oOpa3oBaHUsI C  Y4YETOM TpeboBaHuii  (enepanbHBIX  TOCYJIaPCTBEHHBIX
o0pa3oBaTEIbHBIX CTaHAAPTOB W MOJyd4aeMoll mpodeccur WIM CHEeUUATbHOCTH
cpenHero npoecCuOHAIBHOTO 00pa30BaHUY;

- [Tucemo MunucrepctBa npocsemienuss Poccun ot 20.07.2020 Ne 05-772
«O HampaBJIieHUH UHCTPYKTUBHO-METOIMYECKOTO MTUChMa;

— [Tpukaz MunnctepctBa npocsemenus Poccun ot 22.03.2021 Ne 115
«O0 ytBepxknenun Ilopska opraHu3al W OCYIIECTBJICHHS 00pa3oBaTEIbHON
JEATeIbHOCTH 10  OCHOBHBIM  00Ille00pa3oBaTeibHBIM  MporpaMmam -
oOpa3oBaTelbHBIM MpOrpaMMaM HayajJbHOTO OOIIEro, OCHOBHOTO OOIIEr0 u
cpeaHero oouiero odopazoBanus» (3apeructpupoBad B Muntocte Poccun 20.04.2021,
peructpaunoHHbiii Ne 63180);

- [Tpuka3z MunuctepctBa npocseuieHust PO ot 24.08.2022 Ne 762 «O6
yrBepkaenun [lopsiaka opraHw3anid W OCYIIECTBJICHHS  00pa30BaTeIbHOM
JEATEIIBHOCTH TI0 00pa30BaTeNbHBIM IPOTpaMMaM CPEIHETo MpodecCHoHaTBLHOTO

o0pa3oBaHUs;



- [Tpuxa3z MunuctepcrBa npocsemenus PO ot 18 mas 2023 r. N 371 "O6
yTBEpKJIeHUH (enepaibHOM 00pa3oBaTENbHOM MPOTrpaMMbl  CPETHEro  OOIero
oOpazoBanus";

— [Ipuka3 MunucrepcTBa npocseumenus Poccun ot 27.12.2023 Ne 1028
«O BHECEHUM HU3MEHEHHI B HEKOTOpbIE MpuKazbl MHUHHUCTEpCTBa 00pa3oBaHUs U
Hayku Poccuiickon ®Penepanmuu u  MuHHCTEpCTBA NpOCBelIeHUs Poccuiickon
®enepanu, Kacarommecs ¢GeAepalbHbBIX TOCYAApCTBEHHBIX 00pa30BaTENbHBIX
CTaHJapTOB OCHOBHOrO OO0IIero oOpa3oBaHMsI M CpeaHEro oOiero oOpa3oBaHU»
(3apeructpupoBan B Muntocte Poccum 02.02.2024, peructpanuvonnsii No 77121,
Bcrynaet B cuity ¢ 01.09.2024);

- [Ipuka3 Munucrepctsa npocsenienus Poccun ot 01.02.2024 Ne 62 «O
BHECEHHMH W3MEHEHHII B HEKOTOpble TMpuKa3bl MUHHCTEPCTBA MPOCBEIEHUS
Poccuiickoii @enepanuu, kacaromuecs: gpeaepanbHbIX 00pa30BaTEeNIbHBIX MPOrpaMM
OCHOBHOro  o0miero o0pa3oBaHMss W cpeaHero  oOmiero  oOpa3oBaHUS»
(3apeructpupoBan B Muntocte Poccuu 29.02.2024, peructpaunonnsiii Noe 773780,
ctynaet B cuity ¢ 01.09.2024);

- [Ipuka3z MunucrepctBa npocseuiennss Poccun ot 19.03.2024 Ne 171 «O
BHECEHMH W3MEHEHHl B HEKOTOpble TMpuKa3bl MUHUCTEPCTBA MPOCBEIIEHUS
Poccuiickoii @enepanuu, kacarouuecs: gpeaepanbHbIX 00pa30BaTEeNIbHBIX MPOrpaMM
HayaJbHOTro O01Iero oOpa3oBaHHUs, OCHOBHOTO OOIIEro OOpa3oBaHHUS U CPEIHETrO
obOmero oOpa3oBanus» (3apeructpupoBad B Muntocte Poccunm  11.04.2024,
peructpanuonHbliii Ne 77830, Bctynaet B cuity ¢ 01.09.2024);

— OI'OC CIIO 1no mnpodeccun 19.01.18 AmnmapaTdyuk-omnepaTop
MPOU3BOJCTBA MPOAYKTOB IUTAHUS W3 PACTUTEIBHOTO CHIPhS, YTBEP>KICHHBIN
[Tpukazom Munucrepctsa npocserieHus: Poccuu Ne 958 ot «10» Hosi6ps 2022 roxa;

— OcHoBHasi mpodeccHoHaNbHAs OOpa3oBaTeNbHAs TMporpaMma IO
npodeccun 19.01.18 Anmaparumk-oneparop MpOU3BOACTBA MPOAYKTOB MUTAHUS U3

pacTUTENILHOTO CBHIPbS, YyTBEpXkKAEHHas mpukazoM pgupekropa ['AIIOY HCO

«HKTIIITulD» ot 29.08.2025 r Ne 290;



— PaGouas mporpamma Boctiutanus ['AIIOY HCO «HKIIIull» x OITOII
no npodeccun 19.01.18 Anmaparyuk-onepatop MpoOU3BOACTBA MPOIYKTOB MUTAHUS
U3 PACTUTEIHHOTO CHIPHSI.

- [Ipumepnas paGovas mporpamma 0011€00pa30BaTEIbHON JUCIUTIIMHBI

«XUMU» JJIs1 HpO(i)E?CCI/IOHaHI)HBIX O6p&30BaTeJH>HBIX OpFaHI/IBaHHﬁ, YTBCPIKACHHAA

nporokonoM Ne 14 ot 30.11.2022 r. ®I'bOY AI1O HUPIIO.

Opranuzamust - pa3paboTunk: ['oCyJapcTBEHHOE aBTOHOMHOE MPOQECCHOHATHHOE
oOpazoBarensHOe yupexaenue HoBocnbupckoit oomacti «HoBocnOupckuii KoJiemK

MUILIEBOU MPOMBIIIUICHHOCTH U TIEpEPabOTKM.

CocraButens _IllarabytaunoBa Hacuma KanumyniaeBHa, mpernojaBaresb BbICIICH

KBIM(PUKALIMOHHOMN KaTeropuu

CornacosaHo

Mertoauct / /

Paccmorpeno  Ha  3acemanum  [IIIK  o0mieoOpa3oBaTenbHBIX — MPEAMETOB
€CTECTBEHHOHAYYHOTO HAIIPABJICHUS U COLMATbHO-TYMaHUTAPHBIX AUCLUILINH.

npotokoist Ne 1 or 29.08.2025 1.

[Ipencenarens koMuccuu /1O.A. EBTiomenko/
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1. OBIIASI XAPAKTEPUCTUKA PABOYEW ITPOI'PAMMBI
YUYEBHOT'O IPE/IMETA VII.12 XUMUASA

1.1. MecTto mnpeamMera B CTPYKType OCHOBHOH 00pa3oBaTe/IbHOM
NporpaMMbl

YueOupnii mnpeamer VYII.12  Xumus sgBasercss 00sS3aTeNbHOM  YacTbhIO
00111e00pa3oBaTeNbHOrO IHMKJIA YYeOHOTO IIJJaHa OCHOBHOW Mpo¢eCcCHOHATBHOU
oOpazoBarensHoil miporpammel CITIO (OIIOIT CITO) B coorBerctBuu ¢ ®I'OC mo
npodeccun 19.01.18 AnmapaTumk-oneparop MPOU3BOJCTBA MPOAYKTOB MUTAHUS U3
PaCTUTENBHOTO ChIPHSI.

1.2. leqn n miianupyembie pe3y/ibTaThl 0CBOCHHUS NpeaMeTa

1.2.1. lean npeamera

Copnepxxanue mporpaMmbl yueoHoro npeamera Y1112 Xumust HanpaBieHo Ha
JTOCTHXKEHHE CIEAYIOMIMX LEeei:

— (opMHUpPOBaHKE Y CTYAEHTOB XMMHUECKON COCTABIISIOLIECH €CTECTBEHHO -
HAyYHOM KApTUHBI MHUpPA KaK OCHOBBI TPHUHATHS PEIICHWH B >KU3HEHHBIX U
MIPOM3BOCTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO MIOBEJICHHS B IPUPOIHOM Cpeie.

3anauu:

1. c(opMUPOBATH OHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
IIPOILIECCOB U SIBJICHUM B OKPYXKAKOLIEW cpele, UEJOCTHOM HAay4YHOW KapTHHBI MUPA,
B3aMMOCBS3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2. pa3BUTh YMEHHUS HPOBOAMTH PACUEThl MO XUMHUYECKUM (opMyliaM U
YpaBHEHUSAM XUMHYECKHX PEAKIWH, TUIAHWPOBATH W HMHTEPIPETHPOBATH PE3YNbTATHI
XUMHYECKUX IKCIIEPUMEHTOB,;

3. copMUPOBATHh HABBIKU MPOBEACHUS XUMUYECKHX SKCIIEPUMEHTATBHBIX
UCCJIEIOBAaHUM ¢ COOJIO/IEHNEM TpaBuil 0€30MacHOro OOpallleHus ¢ BEIIECTBAMU U
1abopaTopHBIM 000PYIOBAaHUEM;

4. pa3BUTh yMEHHs  aHAIU3UPOBAaTh, OIEHWUBATh, MPOBEPATh Ha
JIOCTOBEPHOCTh 1 000011aTh WH(POPMAITNI0O XUMUYECKOTO XapaKTepa W3 pa3TudHbIX

HNCTOYHHUKOB,



S. chopMHpOBaTH  YMEHHS  NPOTHO3UPOBATH  TOCIEJACTBUS  CBOEH
NEATEIbHOCTH U XMUMHUYECKUX TNPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX
IIPOLIECCOB,;

6. chopMHpOBaTh MOHUMAHHE 3HAYUMOCTH JOCTIKEHMM XMMHUYECKOU
HAyKW ¥ TEXHOJIOTHH 1)1 pa3BUTHS COIMAITLHOMN 1 TPOU3BOICTBEHHOM cdhep.

1.2.2. Ilnanmpyemble pe3yJbTaThbl OCBOEHHMSI Y4eOHOIO mpeaMeTra B
coorBercTBUH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO.

Pesynbrarom ocBoenust yueOHoro mnpeamera YII.12 Xumus Ha ypoBHE
cpenHero o6mero ooOpa3oBaHusi B cooTBeTcTBUU C TpeboBanusimu DPI'OC CIIO
ABJIIETCST (OPMUPOBAHUE M PA3BUTHUE COOTBETCTBYIOIIMX OOIIMX KOMIIETCHIIUMA

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



Kox v HaumenoBanue

[Inanupyemble pe3yiabTaThl OCBOCHHS MPEAMETa

(popmupyembIx

KOMIICHTeHIIHi OO0mue [IpeameTHbIC
OK 01. Bri6upats | 'paxiaHcKoro BOCIMTAHUSA: OBnanenus YHUBEPCAIbHBIMU y4eOHBIMU
CrocoObl peleHust 3afad | CGOPMHUPOBAHHOCTh TPAXKIAHCKONW MNO3MLMU OOYYaroLIerocs: Kak | MO3HABAaTEIbHBIMM  JEHCTBUSAMHU 0a30BBIX JIOTHYECKHUX
npogeccuOHaTBLHON AKTUBHOT'O ¥ OTBETCTBEHHOT'O YJI€HAa POCCUHCKOTO 0OIIEeCTBA; NEeICTBUI:
JesATeNbHOCTH OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IIpaB M OO0S3aHHOCTEH, | CAMOCTOATENBHO (HOPMYIMpPOBaTh U  AKTYaJU3UPOBATh
IIPUMEHUTEIBHO K | YBaXXCHHE 3aKOHA U IIPaBOIIOPSIIKa; pobyeMy, paccMaTpUBATh €€ BCECTOPOHHE;

Pa3IMYHBIM KOHTCKCTaM

MPUHATHE TPATUIMOHHBIX HAIMOHAIBHBIX, OOIIEYEITIOBEUCCKUX
T'YMaHUCTUYECKUX U IEMOKPATUUECKHUX LIEHHOCTEH;
[TarpuoTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKOH HMJICHTUYHOCTH,
NaTpuoTU3Ma,  yBaXKEHUS K  CBOEMY  HApoJy,  4yBCTBa
OTBETCTBEHHOCTH TMepel PoauHo#, ropioctu 3a CBOW Kpaid, CBOIO
PonuHy, cBOM $3BIK M KyJIbTYypY, IIPOLIIOE M HACTOSIIEE
MHOTOHAIlMOHAJIbHOTO Hapoa Poccuuy;
JyXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HaHUE AYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;
c(hOpMUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,
IIOBEJICHMUS,

OCTETUYSCKOT0 BOCITUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs DJCTETUKY ObITa,
HAy4YHOTO MW TEXHUYECKOTO TBOpPYECTBA, CHOpTa, TpyAa H
OOIIIECTBEHHBIX OTHOIICHUIA;

Du3ruecKoro BOCHUTAHUS:

c(OpMUPOBAHHOCTh 3J0POBOTO M 0€30MacCHOTO 00pasza KHU3HHU,
OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO;

TpynoBoro BocnuTaHus:

9THYCCKOTI'O

FOTOBHOCTb K TpPyAy, OCO3HaHWE IIEHHOCTH  MAacTepCTBa,
Tpyaoooue;

IKOJIOTHYECKOTO BOCITUTAHHUS

c(OPMUPOBAHHOCTh ~ DKOJIOTMYECKOM  KYIbTYpbl, TOHHUMaHUE

BJIMAHUA COLUAJIBHO-O9KOHOMHWYECCKUX TMPOHECCOB Ha COCTOSAHUC
HpHpOI{HOﬁ U COIMAJIbHOM Cpcabl, OCO3HAHUC r1100aJIbHOTO

YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK WIM OCHOBAHMS
JUIsL CpaBHEHHMSI, KJIacCU(UKAIIUN U 0000IICHUS;
ONpEACIATh LU JEATEIIBHOCTH, 3a7aBaTb NapaMeTpsl U
KPUTEPUU UX JOCTUKEHUS;
BBISIBJISITH ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBbIX SIBICHUSIX;
BHOCUTb KOPpPEKTUBHI B
COOTBETCTBUE PpE3YyJIbTATOB LEJSM,
IOCHICACTBHI IEATCILHOCTH;

IMPOTHUBOPCUMA B

JACATCIIBHOCTD, OLICHUBATh
OLOCHUBATL PHUCKHU

pa3BUBaTh KpPEATHUBHOE  MBIIUICHUE TNpPU  PELICHUH
YKU3HEHHBIX TIPOOIIEM.

OBnageHus YHUBEPCAIbHBIMU y4eOHBIMU
II03HABATEIHLHBIMU JICHCTBUAMU 0a30BEIX
HCCIIEIOBATEIILCKUX JICHCTBUM:

BJIQJIETh  HABBIKAMH  YYEOHO-MCCIEAOBATEIILCKON |
NPOEKTHOM  NI€ATENIbHOCTH, HABBIKAMHM  pa3pelleHus
npobiuem;

CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TMOHCKY
METOJIOB PEIICHUS NPaKTHYECKUX 3a]ay, MPUMEHEHUIO
Pa3JIMYHBIX METOJOB ITO3HAHUS;

OBJIQJICHUE BHJIAMU JICSITEIBHOCTU IO MOJYYEHUIO HOBOTO
3HaHWUS, €ro MHTEpPHpeTalud, MpeoOdpa3oBaHUID U
MMPUMEHECHHUIO B PA3IMYHBIX YYEOHBIX CHUTYaIlUSX, B TOM
YHCIIe IPU CO3JaHUH YU€OHBIX M COITUAIBHBIX TPOEKTOB;
dbopMupoBaHWE HAYYHOTO THIA MBIIUICHUS, BIIAJICHUE
HAYYHOM TEPMHUHOJIOTHEHN, KIIOYEBBIMU TMOHITHUSAMH M
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XapakTepa YKOJIOTUIECKUX MPOOIIeM;

[{leHHOCTH HAYYHOTO MMO3HAHUS:

c(OpMHPOBAHHOCTD MHUPOBO33pEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YpPOBHIO pa3BUTHS HAaykKu U  OOIIECTBEHHOMN
IIPAKTUKH, OCHOBAHHOI'O HA AMAJIOre KYJbTYp, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

METOAaMHU;
CTaBUTh U (OPMYJIHUpPOBaTh COOCTBEHHBIE 3aJaud B
o0pa3zoBaTeNnbHON JeSTeTbHOCTH u JKU3HEHHBIX
CUTYyalUsX;

BBISIBIIATD MPUYUHHO-CIICACTBEHHBIE CBSI3U u

aKTyaJM3MpOBaTh 3aJady, BBIIABUIAaTh THIIOTE3Y €€
peH_IeHI/ISI, HaXOIUTh apI‘YMeHTBI JIA A0Kas3aTeJbCTBaA
CBOMX YTBEP)KICHHH, 3a7aBaTh [MapaMeTPbl U KPHUTEPHH
pelIeHHUS;

aHAJIM3UPOBaTh IIOJIyYCHHBIC B XOJE€ PpEUICHHS 3a1a4yM
pe3y.HI)TaTBI, KpI/ITI/I‘IGCKI/I OILICHHUBATh UX Z[OCTOBepHOCTI),
IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

n1aBaThb OIIGHKy HOBBIM CI/ITyaHI/IﬂM, OILICHUBATH
IpHOOPETEHHBIN OIIBIT;

pa3pabarbiBaTh IUIAaH pEHICHHS MPOOJIEMbI C yd4ETOM
aHaln3a UMEIOIIUXCA MaTepPHaIbHBIX M HEMaTepPHaIbHBIX
PECypCOB;

OCYIIECTBIIATh  IIEJICHANPABICHHBIH IOUCK  IMepeHoca
CpeACTB U CHOCOOOB JIEHCTBHS B MPO(EeCCHOHATBHYIO
cpeny;

YMGTI) HepeHOCI/ITI) 3HAHUSA B HOSHaBaTCJ'II)HYIO nu
NPaKTUYECKYIO 00JIACTH KHU3HEIEATSILHOCTH,

YMGTI) I/IHTerI/IpOBaTI) 3HAHUS H3 pa3Hbe Hpe)lMeTHI)IX
oOJacreii;

BbBIIBUT'aThb HOBBLIC HJICH, HpeI[J'Ial"aTI) OpI/IFI/IHaJ'[I)HI)IC
TIOJIXOJIbI U PEIICHUS;

CTaBUTb  OpoOJeMbl M 33Jayd,  JOIyCKAalollue
aJIbTCPHATUBHBIC PELICHUS.
OBnanenus YHUBEPCAIbHBIMU y4eOHBIMU

MO03HaBATEIbHBIMH JIEUCTBUSMH paboThI ¢ HHpOpMaLKeit:
BIIJIETh  HABbIKAMU  MOJy4YeHHUs  uHPOpManuu U3
HCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIILHO
OCYIIECTBISITh TOWUCK, aHajiu3, CHCTEMaTU3alHI0 U
UHTEPIpPETANI0 MHPOPMALIUN PA3JIUYHBIX BUJIOB U (HOpM
MIpe/ICTaBICHMUS;




CO3/MaBaTh TEKCTHl B PA3IMYHBIX QopMaTax C y4ETOM
Ha3Ha4YeHUs] HTHPOPMAIUH U 1IeJIEBOI ayJUTOPHH, BHIOUpas
ONTUMAJIbHYIO (POPMY NIPEJCTABICHUS U BU3yaIH3allluu;

OLICHUBATh JTOCTOBEPHOCTh, JIESTUTUMHOCTh HH(pOpPMAIIHH,
€€ COOTBETCTBUE IIPABOBBIM M MOPAJIbHO-3THUYECKUM

HOpMaM;
HCII0JIb30BATh CpeacTBa UH(POPMALIMOHHBIX u
KOMMYHHMKaIIMOHHBIX TEXHOJIOTHi B peLeHun

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTraHU3AIMOHHBIX
3aa4 ¢ coOMIoiIeHueM TpeOOBaHUI SPrOHOMMKH, TEXHUKU
0€30MaCHOCTH, TUTHEHBI, PECypcocOEpexeHus], MPaBOBbIX

u ATUYECKUX HOPM, HOPM HH(OPMAIMOHHON
0€30I1aCHOCTH;
BJAJICTh ~ HABbIKAMH  pACIO3HABaHUS M 3allUTHI

uHpopManuu, nHHOPMAIIMOHHON 0€30MacCHOCTH JINYHOCTH.

OK 02. MHcnons3zoBarb
COBPEMEHHBIE  CpE/ICTBA
TIOKCKa, aHaim3a u
MHTEPIpETANN
uHpopMauu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU TUIS
BBITTOJTHEHUS 3aj1a4
npodeccnoHanbHOM
JeSITeTbHOCTH

['paxk1aHCKOro BOCIIUTAHUS:

TOTOBHOCTH MIPOTUBOCTOATh HAICOJIOTHH AKCTPEMU3MA,
HallMOHAIM3Ma, KCEHO()OOWH, MUCKPUMHHAIMU TI0 COIHATBHBIM,
pEIMTUO3HBIM, PACOBBIM, HALIMOHAJIbHBIM IPU3HAKAM;
[TaTtproTHYECKOrO0 BOCIIUTAHHUS:

LIEHHOCTHOE  OTHOUIEHWE K  TOCYJAapCTBEHHBIM  CHUMBOJIAM,
UCTOPUYECKOMY W NPUPOJHOMY  HACIEIHUIO, [aMATHUKAM,
TpaguuussM HapoaoB Poccuum, poctmxkenussm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

JyXOBHO-HPaBCTBEHHOTI'O BOCITUTAHMUS:

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M TPUHUMATh OCO3HAHHBIE
pElLICHHs, OPUEHTHPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U

LIEHHOCTH;
CTETUUECKOTO BOCITUTAHUA:
CIIOCOOHOCTh ~ BOCIPHHHMMATH  pa3lM4YHbIE BHUABI  HCKYCCTBA,

TPaIuLIMM M TBOPYECTBO CBOETO M JPYIrUX HAPOJOB, OIIYIIATh
SMOLMOHAIBHOE BO3JICUCTBUE UCKYCCTBA;

Du3nyeckoro BOCHUTAHUS:

noTpeOHOCT, B (PU3MUECKOM  COBEPIICHCTBOBAHUU,
CIIOPTUBHO-03I0POBUTEIIBHON €SI TEIbHOCTHIO;

3aHATUAX

OsBnaneHus YHHUBEpCaTbHBIMU KOMMYHHUKATHBHBIMH
JNIEUCTBUSAMU OOLLIEHUS ;
OCYIIECTBIISITh KOMMYHHUKAIIUU BO BCEX Chepax KU3HH,

pacno3HaBaTb ~ HeBepOalbHBIE  CpeACTBAa  OOIIEHHS,
NOHUMAaTh 3HAYEHHE COLMANbHBIX 3HAKOB, pPaclo3HaBaTh
MPEINOChIIKM  KOH(JIMKTHBIX ~CHTyallMd W  CMSATYaTh
KOH(JIUKTBI;

BIIQJIETh  PA3IMUYHBIMH  crlocoOamMu  OOIIeHUs |
B3aUMO/JICHCTBHUS;

apryMEHTUPOBAHHO BECTH [JHUAJOr, YMETh CMAr4arhb

KOH(JIMKTHBIE CUTYallUH;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOXO TOYKY 3pPEHUS C
UCIIOJIb30BAHUEM S3BIKOBBIX CPE/ICTB;

OBnazneHuss  yHUBEPCAIbHBIMH  KOMMYHHKAaTHBHBIMH
JNEUCTBUSMHU COBMECTHOU JIE€ATEILHOCTH:

IIOHMMAaTh M MCIOJIb30BaTh INPEUMYIIECTBA KOMAHIHON M
WHAUBUYAIbHOU paboThI,

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHIl C
y4eTOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKI0ro
YIEHA KOJIJICKTHBA,;
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TpynoBoro BOCIuTaHus:

TOTOBHOCTb K AaKTHBHOM JEATEJBHOCTH TEXHOJIOTMYECKOM U
COLMAIBHOW  HANpaBICHHOCTH, CHOCOOHOCTh  MHHULMUPOBATH,
IUTAHUPOBATh U CAMOCTOSITEIIBHO BBIIIOJIHATD TAKyIO IEATEIbHOCTD;
DKOJIOTHYECKOr0 BOCIIUTAHHUSA:

IUTAHUPOBAHKUE U OCYLIECCTBIICHUE NIEHCTBUN B OKPYXKAIOIIEH Cpene
Ha OCHOBE 3HAHUS LieJIel YCTOMUMBOTO pa3BUTHSI UEIIOBEUECTBA;
[leHHOCTH HAYYHOT'O MMO3HAHUS:

COBEPIICHCTBOBAHUE S3BIKOBOM M YHUTATECIIBCKOM KYJIbTYPBl Kak
CPEICTBA B3aUMOACUCTBHS MEXKAY JIFOABMU U IIO3HAHUS MUPA;

MIPUHUMATH LENH COBMECTHOM JIESTEIIbHOCTH,
OpPraHM30BBIBATE M KOOPAMHUPOBATH JEHCTBHS IO €€
JOCTHKEHMIO: COCTAaBIIATH IUIAH JEHMCTBUM, PacIpenesiTh
poaM C yY4eTOM MHEHUH Y4YaCTHHUKOB, OOCYX/IaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KA4E€CTBO CBOErO BKJIANa U KaXJ0I0 Y4aCTHUKA
KOMaHIbl B OOWMI pe3yapTaT IO pPa3pabOTaHHBIM
KPUTEPUSIM.

IIpe/araTb HOBBIE IIPOEKTHI, OLIEHUBATh UAECHU C MO3ULUU
HOBH3HBI, OPUTMHAIILHOCTH, IIPAKTUYECKON 3HAYUMOCTH;
KOOPAMHUPOBaTb U BBIIOJHATH pabOTy B YCIOBUSX
peargbHOro,  BHUPTYAIbHOTO U KOMOWHUPOBAHHOTO
B3aUMOICUCTBUS;

OCYILIECTBIIATh NO3UTHUBHOE CTPATErMYECKOE IIOBEJICHUE B

pa3IUYHBIX  CHUTyalMsX, IPOSIBJIATH TBOPYECTBO U
BOOOpa)keHUe, ObITh MHUIIMATUBHBIM;
OK 4. O¢dextuBHO | ['pak1aHCKOTO BOCTIUTAHHS: OBnanenus YHUBEpCAIbHBIMHU pPEryIsaTUBHBIMU
B3aUMO/ICHICTBOBATh U | TOTOBHOCTh BECTM COBMECTHYIO JESTEIbHOCTh B MHTEpecax | JeHCTBUSAMHU caMOOpraHU3alMu:
paboTaTh B KOJJIEKTHBE M | TPaKJAAHCKOTO OOIIECTBA, YYacTBOBAaTb B CAMOYNPABICHUHM B | CAMOCTOSTEIBHO OCYLIECTBIIAT [I03HaBaTEJIbHYIO
KOMaHJ1e o0mieo0pa3oBaTeIbHOM  OpraHu3alil W JIeTCKO-IOHOILIECKHUX | JeST€IbHOCTb,  BBIABIATH  NpPOOJEMbI, CTaBUTh U
OpraHu3aIusx; (opMynMpoOBaTh COOCTBEHHBIE 337a4l B 00Pa30BATENIBHOM

[TaTproTHUeCcKOro BOCIIMTAHMUS:

uaeiHas yOEXIEHHOCTb, TOTOBHOCTb K CIY)XCHHIO M 3alluTe
OtedecTBa, OTBETCTBEHHOCTH 32 €T0 CY/B0Y.
JyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;
DCTETUYECKOTO BOCITUTAHUS:

yOeXIACHHOCTh B 3HAUYMMOCTH JJiA JIMYHOCTHU M OOIIecTBa
OT€UYECTBEHHOTO M MHPOBOT'O MCKYCCTBA, STHUYECKHX KYJIbTYPHBIX
TpaAUIUi U HAPOJHOTO TBOPUYECTBA;

Du3nyeckoro BOCHUTAHUS:

NEATEIIBHOCTH U KU3HEHHBIX CUTYalHsIX.
CaMOCTOSITENIbHO COCTABJIATH IIJIaH PEIIeHUs MpoOJieMbl ¢
y4eToM MMEIOIINXCS pecypcosB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHU.

JlaBaTh OLIEHKY HOBBIM CUTYalUsM.

paciupsaTh paMKd y4eOHOro ImpeIMeTa Ha OCHOBE JIMYHBIX
MIPEAIIOYTEHUH.

JieJ1aTh OCO3HaHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaThb
OTBETCTBEHHOCTD 34 pELICHUE.

OLICHUBATh IPUOOPETEHHBIN OTBIT.

aKTUBHOE HEMpUATHE BpEIHBIX NPUBBIUEK U HMHBIX (PopM | cnocoOCTBOBATH (HOPMUPOBAHHIO M MPOSIBICHUIO MIMPOKOMH
MpUYMHEHUS Bpela GU3NYECKOMY U IICUXUYECKOMY 370POBbIO. SpYAMLIMM B pa3HbIX o00JacTAX 3HAHUH, MOCTOSHHO
TpynoBoro BOCiuTaHus: MOBBIIIATh CBOM  00pa3oBaTelbHBII U KYJIBTYPHBIH
MHTEpEC K pa3inyHbIM cdepaM npodeccHOHATbHONW AESITEIbHOCTH, | YPOBEHD.
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YMEHHUE COBEpIIaTh OCO3HAaHHBIN BHIOOp Oynymied mnpodeccuu u
peann30BBIBATh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

DKOJIOTUYECKOTO0 BOCIIUTAHMUSL:

aKTHBHOE HENpUATHE ACHCTBHUH, MPHHOCALINX BpPEA OKPYKaroIIei

cpere;
LleHHOCTH HAYYHOTO ITO3HAHMS:
OCO3HAHWE IIEHHOCTH HAYYHOH  JIEATEIbHOCTH, T'OTOBHOCTD

OCYIIECTBIATE IPOCKTHYIO W HCCICAOBATCIIBCKYIO ACATCIIBHOCTD
HHIUBHUIYAJIbHO U B I'PYIIIIC.

OsBnaaeHus YHUBEPCAIbHBIMU
JIEUCTBUAMHU CAMOKOHTPOJISA:

JlaBaTh OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTh KOPPEKTUBBI B
JIeATEIIbHOCTh, OILICHUBATh COOTBETCTBHE PE3YyJbTATOB
LETISIM;

BJIAJCTh HAaBBIKAMU II03HABATEILHONW PEQIICKCUU Kak
OCO3HAHMUS COBEPUIAEMBIX JICMCTBUM W MBICIUTEIbHBIX
MIPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCIOJIb30BaTh IPUEMBI PeICKCUH ISl OIEHKU CUTYaIluH,
BBIOOpA BEPHOTO PEIICHUS.

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh
pelIeHUsI 0 MX CHHXKEHUIO.

peryasTUBHBIMU

OK 07. CopgeiicTBoBaTh
COXPAHEHMIO OKpYXKarolen
Cpelpl,
pecypcocOepexeHuto,
IPUMEHSTh  3HAHUSA 00
W3MEHEHUU KJIMMara,
INPUHLMIIBL  OEpe’KIMBOrO
IIPOU3BOJICTBA,

3¢ PeKTUBHO NEWCTBOBAThH
B Ype3BbIUaliHBIX
CUTYyaIHsx

['pak1aHCKOr0 BOCIIUTAHUS:

YMEHUE B3aUMOJIEUCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU M Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU U BOJIOHTEPCKOU JIE€ATEIbHOCTH.
JyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHHUS:

OTBETCTBEHHOE OTHOLICHHE K CBOMM DPOIUTENSM M (WIH) IPYrUM
YJI€HaM CEMbH, CO3IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPUHSATHS
LIEHHOCTEN CEMENHOM JKU3HU B COOTBETCTBUM C TPaIULMUAMU
HapoaoB Poccuu;

OCTETUYSCKOTO BOCITMTAHMS:

FOTOBHOCTh K CaMOBBIP@KXEHHIO B pa3HbIX BHUJAX HCKYCCTBa,
CTPEMIIEHHE MPOSBIATH KaueCTBa TBOPUYECKOM JTMYHOCTH;

TpynoBoro BoCnuTaHus:

TOTOBHOCTH M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO HA
MPOTSHKEHUH BCEH )KU3HU.

DKOJIOTHYECKOI0 BOCIIUTAHUS:

YMCHUC IMPOrHO3UPOBATH H€6HaFOHpI/I$[THBI€ OKOJIOTHYECKHEC
MOCJICACTBUSA MMPECANTPUHUMACMBIX ,I[CﬁCTBPIﬁ, MMpeaoTBpaliaTh UXx;
pacinpCHUC OIIbITa JACATCIIbHOCTH 9KOJIOTHYECKOMN
HAITpaBJICHHOCTHU.

OBnanenus YHUBEPCAJIbHBIMU PEryJIsITUBHBIMU
JeMCTBUSAMH SMOLIMOHATIBHOI'O UHTEJJIEKTA!

CaMOCO3HaHUs, BKJIOYAIOIIEr0 CIIOCOOHOCTh ITOHUMATh
CBOE SMOLIMOHAIBHOE COCTOSIHME, BUJETh HAIPABICHUS
pa3BUTHS COOCTBEHHOW AMOIMOHAIBHOW CQephl, OBITh
YBEpEHHBIM B ce0e;

CaMOpETyJIMPOBaHMs,  BKJIOYAIOIIETO  CAMOKOHTpOJIb,
YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJECHUE,
CIIOCOOHOCTh ~ QJANTHUPOBATBCA K  3MOLMOHAIBHBIM
U3MEHEHUSAM M MpPOSBIATH THOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAKOUIEH CTpEMIIEHHE K
JOCTUKEHUIO LU U yCIexy, ONTUMHU3M,
VMHUIMATUBHOCTb, YMEHHE JIEHCTBOBATh, UCXOMAs U3 CBOUX
BO3MOKHOCTEIH;

SMMATUH,  BKIIOYAIOMEH  CHOCOOHOCTh  MOHMMATh
SMOILIMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTBIBATH €r0 IpHU

OCYIICCTBIICHNU KOMMYHUKAIIUH, CIIOCOOHOCTH K
COYYBCTBHUIO U COIICPCIKUBAHUIO,
COIIMaJIBHBIX HaBBIKOB, BKJIHOYAarOInX CIIOCOOHOCTD

BBICTPAauBaTh OTHOIICHUS C APYTUMHU JIOIbMU, 3a00TUTHCS,
MPOSIBJISITh UHTEPEC U pa3periaTb KOH(QIUKTEHI.
Osnagexus YHHUBEpPCATbHBIMU PEryJISITUBHBIMU
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NEHUCTBUSAMU MPUHATHUS ceOs U APYTUX JIOICH:

OpUHUMATh  ce0si, TMOHUMAas CBOM HEIOCTaTKH W
JIOCTOMHCTBA;

IPUHUMATh MOTUBBI U apryMEHThl JPYTUX JIOACH IpHU
aHaJM3€e PEe3yNbTATOB AEATEIbHOCTH;

IpU3HAaBaThb CBOE IPaBO M IMpaBO JPYrux JOJAEH Ha
OIIIMOKH,

pa3BUBaTh CHOCOOHOCTH MOHHUMAaThb MHUP C MO3UIUHU
JPYroro 4ejoBeKa.

IIK 1.1. BremonssaTs
TEXHOJIOTUYCCKUE

orepalyy 1Mo YCTPaHEHUIO
HEUCIPaBHOCTEN B pabote

TEXHOJOIMYECKOIO
obopynoBaHus, CUCTEM
0e30IacCHOCTH u
CUTHAJIN3AI1H,
KOHTPOJIBHO
HU3MEPHUTENBHBIX MPUOOPOB
u aBTOMAaTHKH Ha
aBTOMATH3HUPOBAHHBIX

TEXHOJIOTUYECKUX JIMHUAX
IIPOU3BOJCTBA IPOAYKTOB
MATAHUS U3 PACTUTEIBHOTIO
CBIpbSI B COOTBETCTBUHU C

- QHaJIM3HUpOBATb IIOJIYYEHHBIE B  XOJIe
JIOCTOBEPHOCTb, KPHUTHYECKH OLICHUBAaTh
U3MCHEHUE B HOBBIX YCIIOBHSX;

- YMEThb NEPEHOCUTh 3HAHUS B IIO3HABATEIBHYIO M IPAKTUYECKYIO
00J1aCTH KU3HEIEATEIIbHOCTH;

- YMETh MHTETPHUPOBATH 3HAHMS M3 PA3HBIX IPEAMETHBIX 00JIACTEel;
BBIJIBUTaTh HOBBIE WJIEH, NpPELIararb OPUTMHAIbHBIE IOAXOABI U
pelenus;

peuieHusA  3ama4u
UX IPOTHO3UPOBATh

yMEeTb CO0JII0/IaTh MpaBUJia MOBEACHUS B OBITY U TPYIOBOI
NESATEILHOCTH B LEISAX COXpPaHEHHUS CBOETO 30pPOBBS;

YUUTHIBATH BO3JCHCTBUS HA JKUBBIE OPTraHU3MBI
OTIpeIeTICHHBIX BCIIIECTB, UCIIONB3YS IoKa3aTeinu
NpeaebHON JOIYyCTUMOM

KOHIICHTPAIUH;

- YMETh UCIOJIL30BATh MOTYUYCHHBIC 3HAHUS ISl TPUHSITUS
TPaMOTHBIX PEIICHUH MPOOJIEM B CHTYAIUSIX, CBA3AHHBIX C
XHMHEH;

IKCILTyaTallMOHHON

JOKYMEHTaIUen

IIK 1.2. [IpoBonuts | [lpousBoguth  nabopaTopHble  HCCIEIOBaHMS  KadecTBa M | - YMETh CaMOCTOSTENBHO IUIAHUPOBAaTh M MPOBOJIUTH
TeXHUYecKue HaOmoJeHus | 6e30macHOCT  1oay(}haOpuKaTOB W TOTOBBIX MPOAYKTOB B | XMMUYECKUN IKCIEPUMEHT.

3a XOJIOM | U3TOTOBJICHUU XJIE€OOOYIOUYHBIX H3IETH. - YMETb NPOTHO3UMPOBAThH, aHAIN3UPOBATh U OLICHUBATH C
TEXHOJIOTHYECKOT 0 MO3UIUN  SKOJOTMYECKON Oe30IacHOCTH  IMOCIEACTBUS
mpolecca  MPOM3BOACTBA OBITOBOM M MPOM3BOJICTBEHHOH NEATENBHOCTH YelIOBeKa,
xyeba,  xJ1e000yI0UHbIX, CBSI3aHHOM C 1epepadOoTKOM BEIIECTB;

MaKapOHHbIX u -MCIIOJIb30BaTh  MOJIYYCHHbIC 3HAHUS JUI  TPUHSATHS
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KOHJAUTEPCKUX U3IETUI

T'paMOTHBIX peIJ_ICHI/Iﬁ np06neM B CUTyalluAX, CBA3AHHBIX C
XHMHEH;
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2. CTPYKTYPA U COAEPKAHHUE YYEBHOI'O ITPEJMETA

2.1. O0beM yueOHOIro nmpeaMera U BU/bI Y4eOHOIl padoThI

Buj yue6HOH paboThI O06beM B yacax

O06bemM 00pa3oBaTeILHON NIPOrpaMMbl YI€OHOTO MTPEAMETA 200
BT. U..
1. OcHOBHOE coziep)KaHNe 133
BT. U
TEOPETHYECKOE 00yUeHHE 40
MPAKTUYECKHE 3aHATH 63

J1a00paTOPHBIE 3aHIATHS 30

BT. U..

[IpodeccnonanbHO — OPUEHTUPOBAHHOE COJIEPIKAHUE 32
(coneprkaHue MPUKIAJHOTO MOAYJIS)
BT. Y.
TEOopeTHYecKoe 00yJIeHne 6
MPAKTUYECKHUE 3aHATH 16
J1a00paTOPHBIE 3aHIATHS 10
2.CamocTosiTesbHast padboTa 00y4arIIerocs 67
ITpomesxyTouHas arrecranus B opMe dK3aMeHa 8
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2.2. TemaTu4eckuii IUIaH U coAeps;kaHue yueOHoro npeamera YII.12 Xumus

O06bem yacoB Kozt
HaumenoBanue Copneprxanue yueOHOTO MaTepuana, 1abopaTopHbIe U MPAKTHUECKUE 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 KOHUTryparust atoma. Kiaccubukamnus XMMUIECKUX 3JIEMEHTOB (s-, p-, d-
aTOMOB 2JIeMEHThI). BasieHTHbIe 35ieKTpoHbl. BaleHTHOCTh. DNEeKTpOHHAsI MPUPOa XUMUYECKOU
XUMHUYECKUX CBSI3H. DIEKTPOOTpULIATEIbHOCTh. KoBanieHTHas CBsI3b, €€ Pa3HOBUAHOCTH M MEXaHHU3MBbI | 4
JJIEMEHTOB U | oOpa3oBanusi (OOMEHHBIH ¥ JOHOPHO-aKIeNnTOpHBIN). MoHHas cBs3b. Mertammndeckas
pupoJa cBA3b. BogopoaHas cBs3b. MexMoNeKyIsIpHbIe B3auMOAEUCTBUSA. M30TONBI, OCHOBHOE U
XUMHYECKUX BO30YKJICHHOE COCTOSIHUE aTOMa, THOpUIM3aIisl aTOMHBIX OpOUTaIeH
CBsI3eU IIpakTuyeckoe 3anaTue Ne 1 CocraBieHue 3J1eKTPOHHO-TPapuuecKux Gopmy.a
3J1eMEHTOB, XHMHYeCKUX (opMy.JI OK 01
Pemienne mpakTHUecKuX 3allaHMM Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpaduyeckux ¢Gopmyi
anemeHToB 1-4 nmepuosoB. Pemnienne 3aganuii Ha UCMOJIB30BAHNE XUMUYECKON CUMBOJIMKHU 5
U Ha3BaHUU COEJUHEHMH IO HOMEHKJIATYpE MEXIYHapOJHOIO COI03a TEOPETUYECKOW U
MPUKIAJHON XUMHUHM U TPUBHAJIBHBIX Ha3BaHUMN JJIS COCTaBJICHMS] XUMHUYECKHX (HOpMYyII
JIBYXaTOMHBIX CO€IMHEHUH (OKCHAOB, Cyab(QUAOB, THIPUIOB U T.OI.) U JAPYIHX
HEOpPraHMYECKUX COSAMHEHUN OT/IENbHBIX 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. 3akoOHOMEpPHOCTU
U3MEHEHMsI CBOMCTB XMMHYECKHMX 3JEMEHTOB, 00pa3yeMbIX MMHU IPOCTBIX U CIOXKHBIX
BELIECTB B COOTBETCTBUU C IOJOXKEHHUEM XMMHUYECKOro 3yieMeHTa B Ilepmonnyeckoii
cucreMe. MupoBo33peHUeckoe M HaydHoe 3HadeHue Ilepuogmueckoro szaxona JI.1.
Menpeneesa. [Ipornossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUUECKHUX 3JIEMEHTOB.
Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HAa XapaKTCPU3ALHIO
XUMAYECKHX  JJeMEHTOB  «Meraimmmueckue / ~ HEMETaUTMYeCKHe  CBOMCTBA,
EKTPOOTPULIATEIBHOCTE U CPOJACTBO K DJJEKTPOHY XMMHYECKHX DJJIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOCHUEM U MOJIOKEHUEM B IEPUOJUUECKON CHCTEME
XuMH4ecKux aneMeHToB .M. Menneneesay.

CamocrosiTesibHast pabdora Ne 2 PaGora ¢ nureparypoir u WHTepHET-pecypcamu,
MOATOTOBKA COOOMICHHI U TIPE3CHTAINN 110 TeMe «3HAYCHHS IIEPUOINICCKOTO 3aKOHA JITIS
Haykn». CocTaBiIeHUE KAPTOUEK C XUMHUUYECKUMU 3JIEMEHTAMH M X XapaKTEPUCTUKH.

OK 01- OK 02

Pasznen 2. Xumuyeckune peakuumu

Tema 2.1. Turmst
XUMHUYECKUX
peakuuii

Coaepixanue yueOHOro MaTepuaJa:

Knaccudukanus ¥ THUNBI XUMHUYECKUX PEAKLUUH ¢ ydacTHEM HEOPraHWYEeCKHUX BEIECTB.
KomnyectBenHsie oTHOIIEHUST B XUMHUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHMUU H
pacyeTbl TO YpaBHEHMSIM XHUMMUYECKHX peakuuid. Monb Kak eAMHHUIA KOJMYEecTBA
BemiecTBa. MossipHas Macca. 3aKOHBI COXPAaHEHHS MAacChl M DHEPTUU. 3aKOH ABOTaIpO.
MossipHblii 00beM ra3oB. OTHOCHUTENbHAS MIIOTHOCTh Ta30B.

Peaknuu xomriekcooOpa3oBaHUsl ¢ y4acTHEM HEOPTaHWYECKHX BEHIECTB (Ha TpuUMeEpe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHMUS).

IIpakTnueckoe 3ansaTHe Ne 3 CocraBieHHe ypaBHeHMil peakumMii coeJuHeHMS,
pa3ioxxeHus, 3aMelieHus1, 00MeHa. YpaBHEHUs] peaKIluii rOpeHusi, HOHHOro o0MeHa,
OKHCJEHHUSI-BOCCTAHOBJIeHNs. PacueTHble 3a1aun.

Pacuer KOIHMYECTBEHHBIX XapAKTEPUCTHUK HCXOAHBIX BEIIECTB M MPOAYKTOB PEAKILIUH.
Pacqu KOJINYCCTBCHHBIX XapaKTepI/ICTI/IK HpOHYKTa peaKum/I COCAUHEHUS, €CJIM OOJHO U3
BEIIECTB JJAaHO B M30BITKE /WM COACPXKUT MpuMecH. Pacuer maccoBoil min oObeMHOM
JO0JIN BBIXOJ1A HpO)IYKTa peaKHI/II/I COCOANHCHUA OT TeOpeTI/I‘—IeCKI/I BO3MOXHOTO. Pacqu
00BEMHBIX OTHOIIIEHMI ra3oB. Pacuer macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTA
peaKUuu, €CJIM OJIHO U3 BEILIECTB JAHO B BUJIE PACTBOPA C ONMPEICICHHON MAacCOBOM JT0IEH
PacTBOPEHHOTO BEIIECTBA.

OK 01
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IIpakTuyeckoe 3ansiTue Ne 4 YpaBHeHUsI OKHCJIEHUSI-BOCCTAHOBJIEHHUS. JJIeKTPOJIU3.
Crenenb OKHCIICHHUS. Oxucnurenp u BOCCTaHOBUTEIIb. OxucnuTensHo-
BOCCTAaHOBUTENIbHBIE pPEAaKUMHd B MPUPOJE, TPOU3BOJACTBEHHBIX IpoIeccax U
KU3HEEATEIbHOCTH  OpraHu3MoB.  OKHCIMTENbHO-BOCCTAHOBUTEIbHBI  IOTEHIMANT
cpenbl. CocTaBieHMEe M ypaBHHBAHHWE OKHUCIMTEIBHO- BOCCTAHOBUTENIBHBIX PEAKIIMNA
METOAOM 3JIEKTPOHHOro OanaHca. TuNUYHBIE HEOPraHWYECKHE OKUCIUTENIN U
BOCCTAHOBUTENHU. DIIEKTPOJIM3 PACTBOPOB M PACILIABOB COJICH.

JlaGoparopHoe 3ansiTue Ne 1 M3ydeHue CBOWMCTB MO THIAM XHUMHYECKHMX peaKIMid.
Peakuum 3amelnieHusi Me/IM JKeJIe30M B PacTBOpe MeIHOI'0 Kynopoca.

CamocrosiTesibHast pabdora Ne 3 PaGora ¢ nureparypoir u WHTepHET-pecypcamu,
MOJrOTOBKa COOOmIEHMH W  mpe3eHTanuwii 1o Teme «llpupoma  XUMHYECKHX
peakuuit. Inexrponusy. OdopmieHne 1ad0paTOpHO-IPAKTHUECKON paboThI, MOATOTOBKA K
3aluTe.

Tema 2.2. | Conep:kanne yuyeOHOro marepuasna: Teopus 5SJIEKTPOIUTHYECKON AUCCOLIMALIH.
Onexrponutuye | Peakiuu nonnoro ooMena. CocraBieHue peakluii HOHHOIO OOMEHa IyTeM COCTaBJIEHHUS 9
cKas UX HOJIHBIX U COKpAIllEHHBIX MOHHBIX ypaBHeHUU. ['uaponus coneil. 3HaueHue ruapoinsa
aucconyanus U | B OMOJIOTHYeCKMX OOMEHHBIX npolueccax. [IpuMeHeHe ruJipoin3a B IpOMBIIIIICHHOCTH. OK 01
HOHHBII 00MeH | JIabopaTopubie 3ausitusi Ne 2 Peakuuu ruapoJiuza.
HccnenoBanue cpeasl pacTBOPOB cojie, OOpa3oBaHHBIX CUWIBHBIMU U cIaObIMU
MIPOTOJINTAMH, U UX peaklUi ¢ pacTBOpaMu Ieaouu U kapOoHara HaTpus. CocTaBieHue
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. Coaepxxanue yuyeOHOro marepuaja: Ilpenmer Heopranmdeckoir xumuu. B3aumocBs3b
Knaccudukauu | Heopranmyeckux BemiecTB. Kinaccudukanusi HeopraHuyeckux BemiecTB. [Ipocteie u
A, cloKHble BemecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BEHIECTB (OKCHJbI, THIPOKCHIBI,
HOMEHKJIAaTypa | KUCJIOTHI, conu). HomeHknatypa U Ha3BaHHWE HEOPraHMYECKHUX BELIECTB UCXOMS U3 MX 4 OK 01- OK 02
u CTPOEHHUE | XUMHUECKOW (POPMYINIBI MIM COCTAaBIECHHE XUMHUYECKOW (HOpMYIBI MCXOAS M3 Ha3BaHMS
HEOPraHMYECKH | BEIIECTBA 110 MEXAYHAPOJHOW WM TPUBHAIBHONH HOMEHKIAType. MeXMONeKynspHble
X BEILECTB B3alMOJECICTBUS. Kpucrannoruapartsl. ArperaTHble COCTOSIHUS BELIECTBA.

Kpucrannuueckue u amopgHbie BeniecTBa. THUIBI KPUCTAJUIMUECKUX PELIETOK (aToMHasl,
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MOJICKYJISIpHAsI, HOHHAS, METAITMYECKasi). 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BEIICCTBA
OT THUINA KpUCTAJUIMUecKoi pemieTku. [Ipuynnabl MHOTOOOpa3us BemecTB. CoBpeMeHHbIE
MPEJICTABICHUSI O CTPOCHUU TBEPABIX, XUAKUX H Tra3000pa3HbIX BemiecTB. JKuikue
KPUCTAJIBIL.

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

Pemrenue 3a1au Ha pacuet MaccoBOM J0JM (MacChl) XUMUYECKOTO JI€MEHTA (COSTUHEHNUS )
B Mosekyiae (cmecu). PemieHne mnpakTHdecKMX 3alaHuUN MO KiaccuuKaiu,
HOMCHKJIaTYypC U XUMHWYCCKUM (1)0pMyJIaM HCOPraHUYCCKHUX BCUICCTB PA3JIMYHBIX KJIACCOB
(Ha3BIBATh U COCTABIATH (POPMYIIBI XUMHUUECKHUX BEIIECTB, ONMPEAEATh MPUHAICKHOCTD
K KJaccy).

Hctounuku xumuyeckol wuHbopManuu (HayyHas U y4eOHO-Hay4yHas JHUTepaTypa,
cpeactBa maccoBoil mHpopmanuu, cetb UHTepHeT M apyrue). Ilouck mHpopmManuu mo
Ha3BaHMSIM, UICHTHUPHUKATOPAM, CTPYKTYPHBIM opMyiam.

CamocrtosiTeibHast padora Ne 5 PabGora c smreparypoir m HHTepHeT-pecypcamu,
MOJIrOTOBKA COOOIIEHHH U npe3eHTanuii mo teme «IIpocThie U CII0KHBIC BEIIECTBAY.

Tema 3.2.
dusuko-
XUMHYECKHE
CBOMCTBA
HEOPraHWYECKH
X BEIIECTB

Coaep:xkanue ydeOHOro marepuana: Meramnel. OOume ¢Gu3nyecKkue U XUMHUYECKHE
cBoiicTBa MeTauioB. CriocoObl MOTy4YeHHsl. 3HAUCHHE METaNIOB U HEMETAIIJIOB B IPUPOJIE
1 KU3HENEATCTHOCTH 4YeJIOBeKa W opraHu3MoB. Koppo3usi MeTajuioB: BHUIIBI KOPPO3UH,
CHOCOOBI 3aIMTHI METAJUIOB OT KOPPO3HUHU.

Hemeramnpel. OOuime Qusnueckue M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. TUNHYHBIE
cBoiictBa MetaioB [Y— YII rpynn. Knaccudukauuss 1 HOMEHKIaTypa COEAMHEHUN
HemeTaioB. KpyroBopoTsl OMOTreHHBIX 3JIEMEHTOB B IIPHPOJIE.

JlabopaTtopHoe 3ansTHe Ne 3 XumuYecKkHe CBOHCTBA OCHOBHBIX KJIAaCCOB
HEOPraHW4eCKHUX BellecTB (OKCHI0B, THIPOKCUHI0B, KHCJIOT, COJIeH U ap.).
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIUHEHUH,
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, OCHOBaHUN M aM(pOTEPHBIX THUIPOKCHUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEpU3yIOLUIUX WX CBOMCTBA. PelleHHe IpPaKTUKO-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 ¢pu3nyecKux M XMMHYECKUX CBOMCTB METAJUIOB M HEMeTasoB. Perienue
SKCIEPUMEHTAJIHBIX 33/1ad 10 CBOWMCTBAM XHMHMUYECKHUM CBOMCTBAaM METANIOB U
HEMETAJIJIOB, 10 PACMIO3HABAHUIO U MOJTYYSHHUIO COSAMHEHUH METAJJIOB U HEMETAJIJIOB.

CamocrosiTenbHass padora Ne 6 PabGora c mmreparypoir m HHTepHeT-pecypcamu,
MOJArOTOBKa COOOIIEHWH W TMpe3eHTauuil no TtemMe «Meramisl M HEMETaJlIbD».
Odopmrenne 1a60paTOPHO-IPAKTHYECKOHN paOOThI, MOJATOTOBKA K 3AIIUTE.

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

Coaep:xanue y4deOHOro martepuana: OOLME TMPeICTaBICHUS O MPOMBIIIICHHBIX
croco0ax TOMy4eHUS XUMHUYECKHX BEIIeCTB (Ha NpHUMEpe MPOM3BOJCTBA aMMHAKa,
cepHOil kucnoTel). YepHas u 1BeTHas MeTanyprusa. IIpakTudeckoe mNpUMEHEHUE
ANEKTPONIU3a JUISl TOMYYEHUS IEIOYHBIX, IIEI0YHO3EMEIbHBIX METAJIIOB U AJTIOMUHUS.
CrekJ0o ¥ CUIMKaTHAs IPOMBIIIIIEHHOCTh. [Ipobiema 0TX010B 1 MOOOYHBIX TPOYKTOB.

Pemienue mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUK O POJM HEOPraHUYECKOW XHMHUHU B

a3BUTUM MEIMIMHBI, CO3JaHUM HOBBIX MAaTepHUaloB (B CTPOUTENBCTBE U Ap. OTPACIAX 3
HPOH3BOCTBE ﬁpOMBIHIJIeHHOCTI/I), H’OBI)IX HMCTOYHUKOB 3HepFI:I)/II/I (aﬂb"[(‘epHaI")I‘I/IBHI)Ie I/ICTO‘IHI/IIIzH 3H1;pmn) 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 WHTepHeT-pecypcamu,
MOJIrOTOBKAa cOOOIIeHUT M mpe3eHTanuid mo teme «lIpou3BOJACTBO HEOpPraHMYECKUX
BELIECTBY.
Pa3nea 4. Kunernyeckne u TepMOAMHAMHYCCKHE 3AKOHOMEPHOCTH NMPOTEKAHMA XHMHYECKHUX
peakuuii
Tema 4.1. | Conepxxanne yuyeOHOro marepuana: Xwumudyeckue peakuuu. Kiaccudukarms
Kunernyeckue | XUMHUYECKUX peakuui: Mo ¢a3oBOMY COCTaBy (TOMOT€HHBbIE U TE€TEpPOreHHbIE), IO
3aKOHOMEPHOCT | MCIOJIBb30BAaHUIO KaTaIU3aTopa (KaTaIUTUUECKNE U HEKATATUTUYECKHE).
u nporekaHus | CKOpOCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3jMyYHbIX (PAKTOPOB: MPUPOJBI pPearHpyrOIINX
XUMHYECKHUX BEIIECTB, KOHIIEHTPALMU Pearupyrouiix BellecTB, Temrneparypsl (npasuio Baut-I'opda), OK 01- OK 02
peakuuit IUIOUIaI PEaKIIMOHHOW TMOBEPXHOCTH, HAIWYMUS Karajau3aropa. Poib Karaam3aTopoB B

IIPUPO/IE€ U TPOMBIIUIEHHOM IIPOU3BOJCTBE. ODHEPrusi aKTUBALMM. AKTHBUPOBAaHHBIN
koMmIuiekc. KaranuzaTops! u katanus. Poib KaTanu3atopoB B IPUPOJIE U IPOMBIIIIIEHHOM
IIPOU3BOJICTBE

JlabopaTopHoe 3anaTme Ne 5 WM3yuyeHme 3aBHCHMOCTH CKOPOCTH peaKIHH OT
pa3Jan4HbIX (pakTOPOB
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Pemenne nmpakTUKO-OPUCHTHPOBAHHBIX 3aJaHUN HA aHAIW3 (PAKTOPOB, BIHUSIOMIUX HA
M3MEHEHUE CKOPOCTH XUMUYECKON PEAKLUU.

CamocrosiTenbHast padora Ne 11 [IlogrotoBka cooOmieHust (KOMIBIOTEpHOU
npe3eHTanuu) no teme: «CKopocTh XUuMHUecKol peakuuny». Odopmiienne 1abopaTopHo-
MPAKTUYECKON pabOTHI, IOATOTOBKA K 3aIllUTE.

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

Conep:kanue y4yeOHOIro MaTepuaJa:

Knaccuukanuss XUMUYECKUX PpeakIHil: 1Mo TemaoBoMy 3(PQeKTy (3K30TepMHUYECKHE,
SHJO0TEPMUYECKHE), IO 0OpaTUMOCTH (0OpaTuMbie U HeoOpaTuMmebie). TertoBbie 3P heKTh
XUMAYECKHX peakiuidl. TepMmoxumuueckue ypaBHeHHs. OOpaTuMOCTh  peaKIuii.
XUMHUECKOEe pPAaBHOBECHE M €ro CMEIICHHE IOJ JCHCTBUEM pa3InYHbIX (AKTOPOB
(KOHIIEHTpAlKsl PEarceHTOB WM MPOIYKTOB pEaKIMH, NaBJICHHUE, TeMIleparypa) s
CO3JIaHMsI ONTHUMAJIBLHBIX YCJIOBUI TPOTEKaHUsS XUMHUYECKUX TMpoleccoB. [loHsTue o6
SHTAJIBIIUK M 3HTponuu. DHeprus ['mb0ca. 3akon ['ecca m cinexcrtBust u3 Hero. Pousb
CMEIICHHS PABHOBECHSI B TEXHOJIOTHUECKUX MPOIeCcCaXx.

Ipaktuyeckoe 3ansaTHe Ne 9 Ilpunmun Jle Illareane. Bausinue pa3aMyHBIX
(paxkTOpOB HAa M3MEeHeHHEe PAaBHOBECHSI XUMHMYECKUX peakuuil. 3aKOH 1efCTBYIOIIMX
Macc M1 KOHCTAHTA XUMHUYeCKOIr0o PAaBHOBECHSI.

PacueTbl paBHOBECHBIX KOHUEHTpPALMI pearupyronux BELIECTB 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
(hakTOpOB, BIMSIONIMX HA CMEIICHHE XUMUYECKOTO PAaBHOBECHS.

JlabopaTopHoe 3ansitue Ne 6 M3ydeHue BJMAHMA Pa3JIUYHBIX (PAKTOPOB HaA
CMeIeHHe XMMHYeCKOr0 PAaBHOBECHS.

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

CamocrosiTenbHast padora Ne 12 [IloarotoBka cooOmieHust (KOMIBbIOTEpHON
MpPE3eHTAIMK) TIO0 Teme: «XuMHU4Yeckoe paBHoBecuey. OdopmiieHne 1abopaTopHO-
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

Coaepxxanue yueOHOro marepmajia: JlucrepcHole cuctembl. KoJIOMJIHBIE CHCTEMBI.
Hctunnble pacTtBOpbl. PacTBopeHue Kak (HU3MKO-XMMMUYECKHM mpouecc. PacTBOpbI.
CrniocoOpl npuroToBiieHus: pactBopoB. PactBopumocTs. MaccoBasi 710 pacTBOPEHHOIO
BemlecTBa. [IpenenbHO MOMyCTHMblEe KOHLEHTpAllMM U HMX 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 Mpu MPOXO0XKIAECHUH
CBETOBOTO ITy4Ka Yepe3 ONTUYECKU HEOHOPOAHYIO cpeny (3ddexra Tunpans).

IIpakTuyeckoe 3anaTHe Ne 11 Pemienue 3a1a4 Ha NIPUrOTOBJICHHE PACTBOPOB.
Pemenne MMPAKTUKO-OPUCHTHUPOBAHHBIX PACYCTHBIX 3aI[aHI/If/'I Ha AUCICPCHBLIC CUCTCMBEI,
UCIOJIb3yeMble B OBITOBOM M IMPOU3BOJCTBEHHOW ACSITEILHOCTH 4YEJIOBEKAa, C MO3HIIMIA
HKOJIOTUYECKON ©0e30MacHOCTH TIOCIHEACTBUH W TPAMOTHBIX pEHICHUH Tpodiem,
CBSI3aHHBIX C XMMHUEH.

CamocrtosiTeibHast padora Ne 13 TlogrotoBka cooOmieHusi (KOMIBIOTEPHOU

Ipe3eHTaIrn) 1o TeMe: «PacTBopby.

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
OpPUEHTUPOBAHHBIMU 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,
SMYJIbCHH, KOJUIOMJHOTO pacTtBopa. CpaBHEHHE CBOMCTB HCTUHHBIX U KOJUIOMIHBIX
PaCTBOPOB, BEIABJICHHUEC OCHOBHBLIX pa3n1/1tmﬁ MCKAY HUMMU.

IMpakTuyeckoe 3ansaTue Ne 12 JlucnepcHbie CHCTEMBI.
KonTtpouabHnas paéora 4

CamocrositesibHass padora Ne 14 3arps3HeHue OKpyXarolled cpeiabl, AUCIEPCHBIMU
CUCTeMaMH; 3allluTa OKpyxkKaromieil cpensl (cooOmienue). OdopmieHue 1adopaTOpHOMA
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 ydyeOHoro marepmana: IIpenmer oprannuyeckoil xumuu. B3aumocBs3b
HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB. XHMMHYECKOE CTPOEHUE KaK IOPSAOK
COEMHEHHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJ€HTHOCTH. OCHOBHBIE IOJIOKEHUS
TEOPUH XMMHMYECKOTO CTPOCHMsS OpraHmdeckux coenuHeHuid A.M. bByrneposa.
YriepoaHsld CKEIET OPraHUYeCKOM MOJIEKYJbl. MOJIEKyIsipHbIE U 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 (GyHKIMOHATIBHOMN
rpymme. [lpuHOMOBL KIacCUpUKAIMM OPTaHUYECKUX COCOUHEHUH. MexayHapoaHas
HOMEHKJIATYpa U IPUHLUIIBI HOMEHKJIATYPhl OPraHUYECKUX COEMHEHUN.

IpakTuyeckoe 3anaTue Ne 13 HomeHnkiiaTypa oprann4ecKux coeinHeHHI.
Homenknatypa opraHM4eckux COEIMHEHUN OTIENbHBIX KJIAcCOB (HACHIIICHHEIE,
HEHACBHIIICHHBIE W apOMATHUYECKHE YTIIIEBOJAOPOIbI, CHUPTHI, (EHONBI, albICTHIbI,
KETOHBI, KapOOHOBBIE KHCIOTHI U JAp.) CocraBneHHE TOIHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OPMYJ OPTraHWYECKUX BEIIECTB OT/ACIBHBIX KJIACCOB, HCIONB3YS HX
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 marepuaa: DU3MKO-XMMUYECKHUE CBONCTBA OPTraHUYECKUX
COEMHEHUI OTAENBbHBIX KJIACCOB (0COOEHHOCTH KiIacCU(UKAMK M HOMEHKIATYpPbI
BHYTpU KJacca; TOMOJIOTMYECKUH pan u oOmiast dopmyna; uzomepus; (pusnueckue
CBOWCTBA; XMMHMYECKHE CBOWCTBa; cHocoObl moixydeHusi): IlpenenbHbie yrieBOJIOpPOIBI.
I'openne MeTaHa Kak OJIMH U3 OCHOBHBIX MICTOYHHMKOB TEIJIa B MPOMBIIIJIEHHOCTH U OBITY.
CaolicTBa IPUPOJHBIX YIVIEBOAOPOIOB, HAXOKJIEHHUE B IPUPOAE U NPUMEHEHNE AJIKAHOB;

Henpenenbusle u apomarumyeckue yrieBojgoponbl. llomumepusanmst 5sTuUlieHA Kak
OCHOBHO€ HAlpaBJIEHUE €ro HCIO0JIb30BaHUA. [OopeHue aneTwieHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TJIaMEHU JJIsi CBAPKHU M PE3KH METaJLIOB;

Kucnopoaconepkamue coeauHeHus (COUPTHI U MPOCThIe YPUPHI, (HEHONIBI, adbJAETHIbl U
KETOHBI, KapOOHOBBIE KHCIOTHI M WX Ipou3BoAHbIC). [IpakTHueckoe mnpUMeHEHHE
STUJICHIJIMKOJS, TiuiepuHa, ¢enona. [lpuMeHeHune Qopmaibaeruia, amneraibIeruaa,

OK 01- OK 02
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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 MJIM MEXKIYHAPOJHON CUCTEMAaTHYECKON HOMEHKJIAType.

IpakTuyeckoe 3ansaTue Ne 16 Pacuernble 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 sTuieHa W3 dTaHONA B Ja0OpaTOpUM M U3yYeHHE €ro (U3NYECKUX U
XMUMHUYECKUX CBOMCTB. CocTaBieHHE peakluil MPUCOeTUHEHNUS U OKUCIIEHUS Ha IpuMepe
sTUiIeHa. PacdeTHble 3ajaud C MCIOJIB30BaHUEM IIJIOTHOCTH Ta30B IO BOAOPOAY H

BO3/IYXY.

CamocrositesibHasgs padora Ne 9 PaGora ¢ nureparypoir u HWHTepHeT-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 NMpUMEHEHUsT aMUHOKHUCIOT. buonornueckune QpyHkuuu Oenkos,
KHUpoB. buonornueckue ¢yHKUMM JKUpOB. Ponmb opraHuyeckod XUMHHM B pELICHUU
mpo0JieM MUIIEBON 0€30MacHOCTH.

HyxnenHoBble KHUCIOTBI: cocTaB U crTpoeHue. CTpoeHue HykieoTuaoB. Cocras
HykinenHoBbIx kucioT (JAHK, PHK). Ponb Hyk/I€eMHOBBIX KHCIOT B JKU3HEEATEIBHOCTH
OpPraHHU3MOB.

[IpousBocTBO Oprannveckux BeniecTB. CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.
Ponp opranuueckoll XMMHUHM B PELIEHUH MPOOJIEM HSHEPreTHdeckoil 0e30MmacHOCTH, B
pPa3BUTUM MEIUIMHBI, CO3/IaHWM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHUKOB SHEPTrUU
(aspTEpHATUBHBIE HCTOYHHUKH SHEPTHUN).

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

Pemenne nmpakTMKO-OPUEHTUPOBAHHBIX 3aJaHUM IO COCTABICHUIO XUMHUUYECKUX PEaKLUH,
OTPAXKAKIIUX XMMUYECKY0 aKTUBHOCTb OPTaHUYECKUX COCAUHEHUN B PAa3JIMUHBIX Cpelax

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

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

CamocrositesbHas padora Ne 10  PaGora ¢ snureparypoit m MHTEpHET-pecypcamu,
MOATOTOBKA COOOIICHWH W Tpe3eHTanuid 1o Teme «buonormueckun aKTUBHBIE
COEJIMHEHHUSI.

Paspea 7. KauecTBeHHBbIE peaKlluu 00HAPYKeHHs] HEOPraHUYeCKHX M OPraHNYecKUX BellecTB \
Tema 7.1. | IlpakTuyeckoe 3ansitue Ne 19 KauecTBeHHble XMMHYeCKHE pPeaKIUH, 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 mabopaTOpHO-NPAKTUYECKONH padOTHI,
MOATOTOBKA K 3amuTe. [lonroroBka coobmenust (KOMIBIOTEPHOU MPE3EHTAIIMN) TI0 TEME:
«Knaccudukanus KaTHOHOB U aHHOHOB.
Tema 7.2. IIpakTnueckoe 3ansaTne Ne 21 KayecTBeHHble XUMHYeCKHE PeaKIMU, XapaKTepHbIe
OOHapyxeHue | Isi OOHApPY:KeHHMsl OTHeJbHBIX KJIACCOB OPraHHYeCKMX CcOeAWHeHMii: (eHOo./10B,
OpPraHMYECKUX | aJbJAerHI0B, KPaxmMaJja, YKCYCHOH KHUCJI0Thl, AMUHOKHCJIOT U JIP.
BEILECTB IIpakTnyeckoe 3ansaTue Ne 22 Jlenarypauus 0OelKOB NpPHM HAarpeBaHWH, LIBETHbIE
OTAENbHBIX peakuum 0eJIKoB.
KJIACCOB € CocraBieHne KayeCTBEHHBIX peakiuidl OOHapyKeHHs OpraHMYeCKUX COEIUHEHUH
HCITOIBL30BAHUE | OTHENBHBIX KJIACCOB. OK 01- OK 02
M JlabopaTopHoe 3ansitne Ne 11 KadyecTBeHHbIe peaknMu Ha OTeJbHbIC KJIACCHI
KaueCTBCHHBIX | OpraHMYecKUX BellecTB.
peaxumii CamocrositeibHast pa6ora Ne 16 Odopmienue 1ab0paTOpHO-NPAKTHIECKON pPabOTHI,
MOATOTOBKA K 3amuTe. [loaroroBka coobmenus (KOMIBIOTEPHOU TTPE3EHTAIIMN) TI0 TEME:
« Ponp Oenka B MMUIIEBOM MPOMBIILIEHHOCTHY.
IIpogdeccnoHaILHO-OPHEHTHPOBAHHOE COJIeP:KaHUE (CoaepKaHue NPUKJIATHOTI0 MOAYJIs)
Paznea 8. Xumus B ObITY M NIPOM3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKa
Tema 8.1. IIpakTuyeckoe 3ansaTue Ne 23 Ikogoruyeckasi 0e30MaCHOCTh MOCJIAEACTBUI OBITOBOM OK 01, OK 02,
Xumusi B OBbITY | M NPOU3BOJCTBEHHOMH [1eSITEJILHOCTH 4YeJl0BeKa, CBSI3aHHasi C mepepadoTKoi OK 04, OK 07
u BeIleCTB. IIK 1.1-IIK 1.2
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npousBojcTBeH | IlpakTuyeckoe 3ansatue Ne 24 Keiicol (¢ ydyerom Oyaymeii npodgeccnoHaIbHOM
HOU AesiTeJIbHOCTH) HA AaHaJu3 HUHGOpMAUMH O NPOM3BOJACTBEHHON [1eATEJILHOCTH 5
JESITEIbHOCTH YyeJIOBeKa, CBSA3aHHON ¢ mnepepa0oTKON W MOJy4YeHHEeM BellecTB, a TaKxke C
YeJloBeKa JKO0JIOTHYECKOH 0e30IIaCHOCTHIO.
IIpakTuyeckoe 3anaTme Ne 25 3ammra keiica: IlpeacraBieHue pe3yJabTaToOB 5
pelieHHsl KelicoB (BBICTYIJIEHHE C MIPe3eHTaluel)
CamocrosiTenbHasi padora Ne 17 OdopmiieHre npakTU4eckoil paboThl, TOATOTOBKA 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 JIaOOpaTOpHBIE OMEpaIiy.
naboparopuoii | JlabopaTopHoe obopynoBanue. TexHuka 0€30MacHOCTH U IIpaBmiia paboThl (TTOBEICHNS) B
MPAKTHKU B | 1a00paTopuUu. OK 01
npodeccuonans | [lpakruyeckoe 3aHaTue Ne 26 TumoBble pacyeTbl MO 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
noJroToBka K 3amure. Opopmienue 6ykineroB 1o reme: «Tb B 1abopaTopun XuMumn»
Tema 9.2. Conep:xxanue y4deOHOoro wmarepuana: Kiaccupukanus npod Boabl MO BHIY U
XuMUYecKui Ha3HAYEHUIO, UCXO/sl U3 €€ XUMUYECKOro cocrtaBa. OpraHojenTH4YECKHEe CBOWCTBA (3amax,
aHaJM3 npood IIPO3pavyHOCTh, IBETHOCTb, MYTHOCTb) BOJbI. KucinoTHOoCcTh M mienoyHocts Boasl. pH
BOJbI cpeapl U MeToAbl ee ompeneiaeHus. JKecTKoCcTh BOJbI U METOABl €€ ONpPEICNICHUS.
CymHOCTh METO/1a TUTPOBAHUS. OK 01. OK 02
Bunel xecTkocTH BOnbI (BpeMeHHass M NOCTOsiHHAs). JKecTKOCTh BOJABI KakK 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 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 KOHIEHTPAIUH. 2
Tutp pacrsopa.
IpakTuyeckoe 3ansitue Ne 28 Pacuer KOHIeHTpaUMii 3arpsI3HAIIINX BelIeCTB M UX 5

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

CriocoOpl ycTpaHEHHUs BCEX BHUJIOB JKECTKOCTM B 3aBUCHMOCTH OT COCTaBa CoJied
KECTKOCTU. PelleHMe SKclepUMEHTANbHOW 3a7aud Ha BBIABICHHE BPEMEHHOM U
MOCTOSTHHOM KECTKOCTH BOJBI. OL[GHKa BCPOATHOCTU YCTpAaHCHUA BCEX BUAOB CCTKOCTU B
JOMAILHUX YCIOBHUSX.

CamocrosiTenbHast padora Ne 19 PabGora c nureparypoit m MHTepHer-pecypcamu,
IIOJIOTOBKA COOOLICHUH U MPE3EHTALUI 110 TEMaTHKe.

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

XUMHUYECKUI nuTaHusa. BemectBa, (danbcuduuupyromue NpoayKThl NUTaHUSA, W BELIECTBA,

KOHTPOJIb 3arpsi3HAOLIME MPOAYKTHl uTaHus. OnpenencHue 3arps3HAOIUX XUMUUYECKUX BEIIECTB

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

IIPOJYKTOB MIUTaHUSI. OK 01. OK 02

[MATaHUSA IIpakTnueckoe 3anaTme Ne 29 Opranuyeckue M HeOpraHu4yecKHe BellecTBa, OK 07’HK1 11
BXOJILIIAE B COCTAB NPOAYKTOB IIUTAHUS. 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 muteparypoit m MHTepHer-pecypcamu,
MOATOTOBKA COOOIIEHU 1 MTPE3CHTAIINN 110 TEMATHKE.

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

XuMUYecKui UCXOJS U3 XMMHUYECKOro coctaBa. MaeHTudukanus npoObl MOYBBI MO €€ XMMHUECKOMY

aHau3 npood COCTaBy, ONHCAaHHE BO3MOXKHOCTEH ee MpHUMeHEeHMs. TpeOoBaHUS K KadyecTBY IOYBBI

TIOYBBI pasnuyHoro HazHaueHus. Onucanue 0coOEHHOCTEN MCMOIb30BaHUS M10YB B 3aBUCHMOCTH
OT THIIOB, CIIOCOOBI YIIy4IIIeHHUs KauecTBa MOYB B 3aBUCUMOCTH OT HazHaueHus. Obmactu
WCIOJIb30BaHUsl OPraHUYECKHX YI0OpEeHUH 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 3ansaTre Ne 30 O6s1acTi Ha3HAYeHHs (IPUMeEHEHUs1) MO4YBbI.

O6mactu  Ha3HaueHUsT (IPUMEHEHUWsS) TIOYBBI, WCXOJsA U3 KA4YeCTBEHHOTO |
KOJIMYECTBEHHOI0 COCTaBa. Poib HEOpraHMYECKHX BEIIECTB B KaueCTBE MHMHEPAJIbHBIX
ynobpenui, ynyumuresneil mouBbl. CocTaB MUHEPAJIbHBIX YIOOpEHUI U UX IPUMEHEHHUE B
3aBHCHUMOCTH OT COCTaBa IOYBHI U €€ Pa3HOBUAHOCTU. B3anmMocBs3b cocTaBa ynoOpeHuit
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 BBITSKEK OOpa3IOB T'OTOBBIX IMOYBEHHBIX CMeECEH (I pasHbBIX
TunoB pacrenuil). Onpexnenenue pH mouBel ¢ MCHONIb30BaHWEM HHIUKATOPOB. OleHKa
TUTIOB TOYB B MPEACTABICHHBIX O0pa3nax (CHJIbHOKHUCHIAS, KHCcTas, ciaabokucias,
HelTpasibHasi, 1eJI0uHast)

CamocrosiTenbHast padora Ne 21 PaGora c nureparypoit m MHTepHer-pecypcamu,
IIOJIOTOBKA COOOLICHUH U MPE3EHTALUI 110 TEMaTHKe.

Tema 9.5.
Hccnenosanue
00BEKTOB
ounocdepbl

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

IIpakTuyeckoe 3ansaTue Ne 31 MHcciaenoBanme o00beKTa Ha KHCJIOTHOCTD,
1IEJIOYHOCTh, XUMHYECKHUH COCTaB (3arpsA3HUTEIM, MAKPO- U MUKPO3JIEMEHTHI).
OrneHka KayecTBa UCCIEAYeMOro 00beKTa, UCXOAS U3 Pe3yIbTaTOB XMMHUECKOTO aHATN3a

IpakTuyeckoe 3anaTue Ne 32 UtoroBass KOHTpPoJibHasi padoTa 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:xxyTOYHAasi aTTecTalUs (IK3aAMEH)
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3. VYCJOBUSI PEAJIM3AIIMA PABOYEH TTPOI'PAMMBI
YUYEBHOI'O IPEIMETA

3.1. MarepuajibHO-TEXHHUYECKHE YCJIOBUSI peaju3alui NPOrpaMMbl
y4eOHOro npeamera

Jns  peanuzanus ydyeOHOro mpeaMeTa B HAIMYUM KaOWMHET: XUMHUA U
nabopartopus: XUMHS JJIS MPOBEJICHUS 3aHSITHUH BCEX BUJIOB, MPEIyCMOTPEHHBIX
oOpa3oBaTenpbHON MNpPOrpaMMoi, B TOM YHCII€ TPYIIOBBIX W HHIMBHUIYAIbHBIX
KOHCYJIbTallMi, TEKYIIEro KOHTPOJISI U MPOMEKYTOYHOM aTTECTalluM, a TaKXKe JJs
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 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 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: XUMUYECKue peakTuBbl, Habopbel: «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 OpraHUYECKONM U HEOPraHWIECCKOW XMUMHH.

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

PacIpoCTPaHsIEMOr0 IPOTPAMMHOTO 00eCTICUeHUS.

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 00pa3oBaTEeIbHBIX
OpraHu3aluin
3 AHTHBHpPYCHOE ITporpaMMHoe obecrieuenne Kacrnepckwuii

3.2. TpeOoBaHMS K KAIPOBbIM YCJIOBHUSIM peau3annu

Peanuzanust oOpazoBaTeaIpHON MPOTpaMMbl 00ECIICUUBAETCS MEAarOrH4eCKUMU
pabOTHUKAMU KOJUIE/Ka, a TakXKe JIMIIAMH, MPUBJIECKAEMbIMA K pealn3aluu
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.

[lenaroruyeckne pabOTHUKH, NPUBJICKAEMbIE 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 CTaXKUpPOBKU 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 OpraHu3alusix, HaNpaBICHUE JEITEIbHOCTH 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 odecnevdenne 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 PECypChbl, PEKOMEHJIOBAaHHBIE [IJI1 WCIOJB30BAaHHS B
00pa30BaTeIBLHOM IpOoLIecce, HE CTapIiie MATH 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.

JlononHuTenbHasd IuTEpaTypa:

1. baunos, JI. H. Xumwus: yue6nuk mns CIIO / JI. H. bmunos, U. JL.
[Teppunona, T. B. CokomoBa. — 2-¢ m3n., ctep. — Cankrt-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. obpazoBanus. — 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.
26
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4. Taopuensa O.C., OctpoymoB WN.I'., CmaaxoB C.A., Jlopodeea 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. ['abpuensu O.C., JIbicoBa I'.I'. Xumus. TecTsl, 3a1a4u 1 ynpa>kHEHUS: 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. 3uranmmna, /[. . Kynukoa. — 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.

HNutepner- pecypcesr:

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

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

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

4. WWWw.enauki.ru — WHTepHEeT-u3maHue UIs yuuTened «EcTecTBeHHbIC
HAYKID)

5. 1september.ru - metoauueckas rasera "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
ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA

KoHTpolb W  oOIleHKa OCBOGHHS TPOrpaMMbl  y4eOHOTO  MpeaMeTa

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

U HaBbIKM, HampaBieHHbIE Ha (GOPMUPOBAHHE OOMUX H TNPOPECCHOHATBHBIX

KOMIICTCHIIUM,

KOTOPBIC CHHXPOHU3HUPYIOTCA C MNPCAMCTHBIMU PC3yJibTaTaMH

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 nHaumenoBanue GpopmMupyembIx
KOMITETCHIINH, KOJI TUYHOCTHBIX
pE3YIbTAaTOB

Pasnen/Tema

Tun o1eHOYHBIX MEPOTIPUATUI

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. Temsbr| nmpodecCHOHAIIBHO OPUEHTUPOBAHHBIX
3.1,3.2, 3.3. 3a/1a4);
Pasnmen 4. Tewmbl| olicHKa TECTOBBIX 3aJJaHMIA;
41,42,43. OLIEHKa KOHTPOJIbHBIX padoT;
Paznen 5.| BBITTOJTHEHHBIX TTPOEKTOB;
Temsr:5.1, 5.2. OIleHKa BBITIOTHEHHUS JIOMAaIITHNX|

Pasnen 6. Temsr:

6.1, 6.2.

Paznen 7. Temsr:

7.1.,7.2.

Pasnen 8. Temsbr:

8.1. 3aMaHui
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.Mcnonb30BaTh COBPEMEHHBIE

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 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] 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
B3aMMOJICHCTBOBaTh 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  OPUEHTHPOBAHHBIX
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 BBIMIOJHEHHUS HHTEPAKTHBHBIX]
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. Temsr| mpakTuueckux pabot (pemenus
3HaHMS 00 W3MeHeHWW Kiumarta, 8.1. Ka4eCTBCHHBIX, pacYeTHBIX,|
MIPUHIIMIIBI oepexuuBoro| Paznen 9. Tewmbl:| mpodeccMOHANbHO OPUEHTUPOBAHHBIX
IIPOU3BO/JICTBA, spdextusHo 9.1,9.2., 9.3/ 3amau);
JIEWCTBOBATH B ype3BbvyaiHbix| 9.4.,9.5. BBITIOJITHCHHBIX TIPOEKTOB;
CUTYaITUIX OIICHKA  BBITIOJHEHUS  JIOMAITHUX
CaMOCTOSITENILHBIX PadoT;
OIICHKA BBITIOJIHEHUSI HHTEPAKTUBHBIX]
3aaHUN
[IK 1.1. Bremomnaars Pasgen 1. TeMmsr:
TEXHOJIOTUYECKHE omepanuy 1.2.
MIPOM3BOJICTBA MPOAYKTOB nuTanus u3 Pasmen 3. Temsr: VCTHBI H HCHMEHHBIH ONpoc,
MSICHOTO CBIpbSI B COOTBeTCcTBHU ¢ 3.2, 3.3.
| mabGoparopHble U MPAKTHUYECKUE
TEXHOJOTHYEeCKUMHU UHCTpyKuusaMu. | Pazgen 4. Temsr:
43 paboThl, TECTUPOBAHHUE,
KOHTpOJbHas 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. Tembr:
9.2.,9.3.,9.5.
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