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PaGouas mnporpamma VII.12 Xumus paszpaboTaHa Ha OCHOBE H B
COOTBETCTBHHU CO CIEAYIOIIMMH HOPMATUBHBIMU JOKYMEHTAMMU:

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

- [Ipukas MunucrepctBa oOpa3oBaHus M Hayku Poccuiickoit
@enepatmn ot 17 mas 2012 1. Ne 413 «O6 yrBepxkaeHUHN (enepanabHOro
rOCyIapCTBEHHOTO 00pa30BaTEIBHOIO CTaHAApTa CPETHETO OOIIETO 00pa30BaAHMS)
C U3MCHCHUSIMHM U JomNojgHeHusMu ot 29 nekadps 2014; 31 nexabps 2015 r., 29
utons 2017 r., 11 nexabps 2020 r., 12 aBrycra 2022 r.;

- [Tucemo MunncrepcTa oOpazoBanus U Hayku Poccun ot 17.03.2015
N 06-259 «O HanpaBieHud A0pabOTaHHBIX PEKOMEHJAlUA 1O OpraHu3aluu
MOJyYeHUs  cpeaHero  obmiero  oOpa3oBaHus B Ipeenax  OCBOCHUS
o0pa3oBaTeNbHBIX IPOrPaMM CPEITHErO MPOPECCUOHAIBHOTO 00pa3oBaHus Ha Oase
OCHOBHOI0 0Omero oO0pa3oBaHusl C Y4YETOM TpeboBaHuil  (peneparbHBIX
roCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB M MOJIy4aeMoil mpodeccun wiu
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 oo6miero o0pa3oBaHus» (3apeructpupoBaH B MuHiocte Poccuu
20.04.2021, peructpanuonnsiii Ne 63180);

- [Tpuka3z MunucrepctBa npocseuieHus PO ot 24.08.2022 Ne 762 «O06
yrBepxkaeHun llopsiaka opraHu3anud W OCYLIECTBJICHHS 00pa3oBaTeIbHOU
NeATEIbHOCTH 10 00pa30BaTeNIbHBIM MpOorpaMMaM CpeAHEro mpodeccuoHanIbHOTO

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 HW3MEHEHMH B HEKOTOpbIE MpHUKa3bl MHUHHCTEPCTBA
oOpa3oBanust u Hayku Poccmiickoit denepanun 1 MUHHCTEPCTBA MPOCBEIICHHUS
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  ®Denepanuu, Kacaromuecss — (enepalbHbIX  00pa30BaTENbHBIX
IpOrpaMM OCHOBHOI'O OOIIEro OOpa30BaHUSA U CPEIHEro 001ero oOpa3zoBaHUS)
(3apeructpupoBan B Muntocte Poccuu 29.02.2024, peructpanuonnsiii No 773780,
ctynaet B cuity ¢ 01.09.2024);

- [Ipuka3 MunucrepctBa npocsenienus Poccun ot 19.03.2024 Ne 171
«O BHECEHHWHM W3MEHEHHMHM B HEKOTOpBIE INpHKa3bl MUHHCTEpCTBA NMPOCBEIICHUS
Poccuiickoit  @epepanmu, Kacarouuecs — (denepanibHbIX — 00pa3oBaTeIbHBIX
porpaMM HavyaJIbHOTO 00111ero 00pa3oBaHus, OCHOBHOI'O OOIIEro o0pa3oBaHus U
cpeaHero oOiiero oOpa3oBaHus» (3apeructpupoBad B MuHiocte Poccuu
11.04.2024, peructpanmonnsiii Ne 77830, Bcrynaet B cuiny ¢ 01.09.2024);

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

— OcHoBHasi mpodeccuoHaibHass oOpa3oBaTenbHas MporpaMMa I0
cnequanbHocT  19.02.12  TexHosiorusi TPOIYKTOB TNUTAHUS  YKUBOTHOTO

MPOUCXOXKICHHUSI, YTBEpKAEeHHass nmnpukazom jaupektopa ['AIIOY  HCO

«HKIITulD» ot 29.08. 2025 r Ne 290;



— PaGouas mporpamma Bocmmtanus ['AIIOY HCO «HKIIIull»
OIIOII no cnenuanbroct 19.02.12 TexHOMOTHSA MPOAYKTOB MUTAHUS )KUBOTHOTO
MIPOUCXOKICHUS.

- [Tpumepnas pabouas nporpamma o01reo0pazoBaTenbHON

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

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

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

KOJUICIOK HHHIGBOﬁ IMPOMBIINIJICHHOCTH 1 Hepepa60TKH».

CocraBurens_lllarabytannoBa Hacuma KanumyinaeBHa, npenojgaBaresb BbICIIEH

KBATM(PUKALIMOHHOMN KaTeropuu

CornacosaHo

Mertoauct / /

Paccmorpeno Ha 3acemanmu  [IIIK  oOmieoOpa3oBaTenbHBIX — MPEAMETOB
€CTECTBEHHO-HAYYHOTO HAIIPABIICHUS U COLIMAJIbHO-TYMAHUTAPHBIX JUCLUIIINH

npotokon Ne 1 ot 29 .08.2025 1.

[Ipencenarens KOMUCCHU /FO.A. EBTiomieHko/
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1. OBIIASS XAPAKTEPUCTUKA PABOYEH ITPOIPAMMABI
YYEBHOT O IPEIMETA VYII.12 XUMUSA

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

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

1.2. esn ¥ IuIaHUpyeMble Pe3yJIbTAThl OCBOCHUS NPeAMeTa

1.2.1. lean npeamera

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

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

3anaun:

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

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

3. chopMHUpOBaTH HaBBIKU MIPOBEJICHUS XUMHUYECKUX
HKCIIEPUMEHTAIbHBIX HCCIEJOBAHUA € COOJIOJEHUEM TPaBHJI 0€30MacHOro
oOpalieHus ¢ BeECTBAMH niIabopaTOpHbIM 000PYI0BAHUEM;

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

HNCTOYHHUKOB,



S. chopMHpOBAaTh YMEHMSI POTHO3UPOBATH IMOCIEICTBUS  CBOEH
NEATEIbHOCTH U XUMHUYECKUX MPUPOAHBIX, OBITOBBIX M MPOU3BOACTBEHHBIX
IIPOLIECCOB,;

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

1.2.2. Il1anupyemble pe3y/jbTaTbl OCBOCHHUS Y4YeOHOro mnpeaMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

PesynpraTom ocBoenust ydeOHoro mnpeamera YII.12 Xwumus Ha ypoBHE
cpenHero ooOuiero oopazoBaHusi B cooTBeTcTBUU ¢ TpedoBanusimu GI'OC CIIO
ABNseTCS (OPMUPOBAHHWE M PA3BUTHE COOTBETCTBYIOIIMX OOIIMX KOMIETEHIIMN

(mamee  OK) wm  mpodeccuoHanmpHbIx  KommereHiud  (mamee  I1K).



Koa v HaumeHoBaHue

IInanupyemslie pe3ysbTaTbl OCBOCHUS IIPEAMETA

ggﬂ;‘gﬂ}:ﬁlﬁ;; OO0mue [IpeameTHbIC

OK 0l. Bri6upats | ['parkqaHCKOTO BOCIIUTAHHUS: Osnanenus YHUBEpPCAIbHBIMU y4eOHBIMU
CrocoObl pemieHus 3a7ad | chOpPMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMU 00YJArOIIErocs KaK | MO3HABATEIbHBIMU NENUCTBUSIMU 0a30BBIX
npodeccnoHanbHOM aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUIICKOT0 00IIeCTBa; JIOTHYECKUX JACHCTBUIA:
NEeSATETbHOCTH OCO3HAaHUE CBOUX KOHCTUTYIIMOHHBIX MpaB W O0OS3aHHOCTEH, | CAMOCTOSTEIHHO (dhopMynpoBaTh u
MIPUMEHUTEIHHO K | yBaXXCHHE 3aKOHA U MTPABOIOPSJIKA; aKTyallu3upoBaTh MpoOJIeMy, paccMaTpUBaTh ee
Pa3IMYHBIM KOHTEKCTaM MPUHITHE TPAAUIIMOHHBIX HAIIMOHAIBHBIX, OOIIEUETIOBEUECKUX | BCECTOPOHHE;

T'YMaHUCTHYECKHUX U IEMOKPATHUYECKUX IIEeHHOCTEI; yCTaHABIMBAaTh CYIIECTBEHHBI MpHU3HAK WU

[TarpuoTryeckoro BOCIUTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKONW TPaXKTAHCKON HICHTUYHOCTH,
MaTpuoTH3Ma, YBaXKEHHUS K CBOEMY Hapojy, YYyBCTBa
OTBETCTBEHHOCTH Tiepes; PoauHOM, TopJaocTH 3a CBOM Kpai,
cBOIO0 PonuHy, CBOM S3BIK M KYJIBTYPY, IPOLUIOE M HACTOSALIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;
JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

OCO3HaHUE AYXOBHBIX IEHHOCTEH pOCCUICKOr0 HApOa;
c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, OSTHYCCKOTO
IIOBEJICHMUS,

OCTETHYECKOTO BOCITHTAHMS:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs JCTETUKY ObITa,
HAy4HOTO ¥ TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TpyAa U
00IIIECTBEHHBIX OTHOIICHUI;

DOHU3NIECKOTO BOCIIUTAHHS:

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

TpynoBoro BocnuTaHus:
TOTOBHOCTb K TPy,
Tpyaomooue;
OKOJIOTHYECKOTO BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh JIKOJIOTUYECKOW KYIbTYphI, TMOHUMAaHHE
BIIMSIHHS COIMATIbHO-9KOHOMHUYECKHUX TPOIIECCOB HA COCTOSTHUE
MPUPOJHON M COIMAIBLHOW Cpefbl, OCO3HAHHE TI00AIBLHOTO

OCO3HAHUC [CHHOCTH MACTCPCTBA,

OCHOBaHUS JUIsl CpPaBHEHHS, KIacCU(DUKAIMHA W
0000IIIeHHS;

OTpEeNEeNATh  [eJU  JIESITeIbHOCTH,
napaMeTpbl U KPUTEPUHU UX JOCTHIKCHUS,
BBISIBJISAITh  3aKOHOMEPHOCTU M TPOTHUBOPEUUs] B
paccMaTpUBaEMBbIX SBJICHUSX;

BHOCUTh KOPPEKTHUBBI B JEATEIHLHOCTh, OIICHUBATH
COOTBETCTBUE pE3yJIbTATOB LEJISAM, OLICHUBATh
PHUCKH MOCTEACTBUMN ACSATEIBHOCTH;

pa3BUBaTh KPEATHUBHOE MBILUICHUE MPH PELICHUU
YKU3HEHHBIX TTPOOIIEM.

OgnageHus YHUBEpCAIbHBIMHU
IM03HABATEIHLHBIMU JICHCTBUSAMU
HCCJIEI0BAaTEIbCKUX JICHCTBUIA:
BJIAJIETh HABBIKAMH Y4€OHO-MCCIIEI0BATEILCKON U
IIPOEKTHOM N1€ATEIbHOCTH, HAaBBIKAMH pa3pelIeHUs
npobiem;

CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
TOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3ajad,
MIPUMEHEHHUIO PAa3JIMYHbIX METOJOB MO3HAHUS;
OBJIQJICHWE BUJIAMU JACSATEIHHOCTH MO TOJYYCHHIO
HOBOTO 3HAHMS, ero MHTEpIpPETALNH,
nmpeoOpa3oBaHWI0 W TMPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYaIUsX, B TOM YHCIE IPHU CO3JaHUU

3a1aBaTb

y4eOHBIMU
0a30BbIX




XapakTepa 3KOJOrMYeCKUX MpolieM;

[lenHOCTH HAyYHOTO MMO3HAHUSA:

c(OPMHPOBAHHOCTE ~ MHPOBO33PEHHS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKM U OOILECTBEHHOM
IIPaKTHKH, OCHOBaHHOTO Ha aore KYJBTYD,
CHOCOOCTBYIOLIETO OCO3HaHUIO CBOETO MecTa B
[IOJINKYJIBTYPHOM MHPE;

y4eOHBIX ¥ COITUAIBHBIX TPOEKTOB;

(¢bopMUpoBaHME€  HAay4yHOTO THIA  MBbIIUICHUS,
BJIAJICHUE HAYYHOW TEPMHUHOJOTHUEH, KIHOUYEBBIMHU
HOHSTUSAMH U METOJIaMU;

CTaBUTHh U (OPMYIUPOBATH COOCTBCHHBIC 33J]a4H B
00pa30BaTeNbHON JIEATENbHOCTH U KM3HEHHBIX
CUTYaITUSX;

BBISBJISITH ~ MPUYMHHO-CIICJICTBEHHBIE  CBA3M U
aKTyaJIM3UpPOBaTh 3a7ady, BBIABUTATh THIIOTE3Y €€
pelieHus, HAXOJUTh apryMEHTBI JUTST
JIOKA3aTeIbCTBA CBOMX YTBEPXKJICHHM, 337aBaTh
napaMeTpbl U KPUTEPUH PEIICHNUS;

AQHAIM3MPOBATh TIOJYYCHHBIE B XOJIE PCHICHHS
3a/la4dl Pe3yNIbTaThl, KPUTHUYECKH OICHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CHUTYyallHsIM, OIICHUBATh
IpUOOPETEHHBIN OTIBIT;

pa3pabarbIBaTh TUIAH PEIICHUS MTPOOJIEMBI C YIETOM

aHanm3a UMEIOLIHXCS MaTepUATbHBIX u
HEMaTepHaJIbHBIX PECYPCOB;

OCYILECTBIATh LeJIeHAPaBICHHBIN TIOMCK
nmepeHoca CpeiacTB H  CIIOCOOOB  NIEHCTBHSA B

npodeccHoHaNbHYIO Cpeay;
YMETb NECPCHOCUTH 3HAHUSA B IO3HABATCIIbBHYIO M
NPaKTUYECKYIO 00JIACTH KHU3HEIEATSILHOCTH;

yMETb  HMHTETPUpPOBAaTh  3HAHUS U3  pa3HBIX
HpPEIMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE ujiew, npearaTh
OpPUTMHAJIbHBIE MTOJIXO/Ib] U PELIECHMUS;

CTaBUTh MpPOOJIEMBI W 3aJaud, JOIYyCKAloIIhe
aJIbTEpHATUBHBIC PELLICHUS.

OBnanenus YHHUBEpCaIbHBIMU y4eOHBIMU
MO3HABATENbHBIMU  JICMCTBUSAMH  paboOTBl  C

nHdopMaLuen:




BJIQJICTh HAaBBIKAMU MOJY4YeHHUS HHGOpMAIMU U3
UCTOYHMKOB pa3HbIX THIIOB, CaMOCTOSITEIBHO
OCYLICCTBIISITh MOUCK, aHAIM3, CUCTEMATH3AIUI0 U
MHTEPIIPETANNI0 HHPOPMAIMH PA3IMYHBIX BUIOB U
(dhopM mpecTaBICHHUS,

CO3[1aBaTh TEKCThI B pa3iM4yHbIX (opmarax ¢
y4eTOM Ha3HaueHUsT WHPOpPMALMU U LEJIEBOH

ayIUTOpUHU, BBIOMpas  ONTUMaIbHYIO  (GopMy
MPEACTABICHUS U BU3YyaIU3alllH;
OLICHUBATD JIOCTOBEPHOCTb, JIETUTUMHOCTh

UHPOpPMALIUK, €€ COOTBETCTBHE
MOPAIBHO-3TUYECKUM HOPMaM;
UCTIONIB30BaTh  CPENCTBA WH(POPMAIMOHHBIX |
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTUH B  pEHICHHU
KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3allMOHHBIX ~ 33Jad  C  COOJIOJEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MacHOCTH,
THTHEHBI, PECypCOCOCpEe)KeHHs, NPABOBBIX |
THYECKUX  HOPM, HOPM  WH(POPMALMOHHOM
0e30IMacHOCTH;

BJIAJIETh HABBIKAMH PACIIO3HABAHMS W 3alIUTHI
uHpopMaLuu, HWHPOPMALMOHHON O€30MacHOCTH
JTHMYHOCTH.

IIpaBOBbIM U

OK 02. MHcnonbp3oBarb
COBPEMEHHBIE  CpE/ICTBA
MIOUCKaA, aHaIn3a U
WHTEPIpETaun
uHpopMauu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU TUIS
BBITTOJTHEHUS 3amad
npodeccnoHaNbHOMI
JeSTEeITbHOCTH

I'paxxmaHCKOro BOCIIUTAHUSA:

TOTOBHOCTD MIPOTUBOCTOSITh HICOJIOTHH AKCTPEMU3MA,
HaI[MOHATN3Ma, KCeHO(HOOUH, TUCKPUMUHAILIUY TIO COIIUANBHBIM,
PETUTHUO3HBIM, PACOBBIM, HAITMOHAIBHBIM MPU3HAKAM;
[TarproTHUeCKOro BOCIIUTAHMUS:

LIECHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM,
HCTOPUYECKOMY H MPUPOAHOMY HACIEIHIO, NaMITHUKaM,
TpaguuusiMm HapoaoB Poccum, noctmxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX U TPYAE;
JIyXOBHO-HPABCTBEHHOT'O BOCITUTAHHS:

CIOCOOHOCTH OIIEHUBATh CUTYAIIMIO0 W MPHUHUMATh OCO3HAHHBIC
pELIEHHNS, OPUCHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U

OBnazieHusi yHUBEpCaIbHBIMU KOMMYHUKATUBHBIMU
IEeHCTBUSIMU OOIIECHUS:

OCYIIECTBIISITh KOMMYHHKAIIMM BO BceX cdepax
JKU3HU;

pacro3HaBaTh HeBepOalbHBIE CPENCTBA OOIIEHUS,
MIOHUMATh  3HAYEHHE  COLMAJILHBIX  3HAKOB,
pacrno3HaBaTh MPEANOCHUIKI KOH(ITUKTHBIX
CUTYAaIMi ¥ CMSTYaTh KOH(JIUKTHI,

BIQJIETh PA3IUYHBIMU Ccroco0aMu  OOIIEHUS U
B3aHMOJICHCTBUS;

apryMEHTUPOBAHHO BECTH JIUAJIOT, YMETh CMST4aTh
KOH()JIMKTHBIE CUTYAITUH;
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LIEHHOCTH;
DCTETUYECKOr0 BOCIIUTAHMS:

CMOCOOHOCTh BOCHPUHUMATH PA3JIMYHbIE BHUIBl HCKYCCTBA,
TPaJMLIMA ¥ TBOPYECTBO CBOEr0 U IPYrMX HApOOB, OLIYIIATh
SMOLIMOHAJIBHOE BO3ICHCTBUE UCKYCCTBA;

DU3NYECKOr0 BOCIIUTAHUS:

noTpeOHOCTh B (PU3UYECKOM COBEPUICHCTBOBAHHMM, 3aHATHUSX
CIIOPTUBHO-03JOPOBUTEIBLHON JEATEIBHOCTBIO;

TpynoBoro BocuuTaHus:

TOTOBHOCTb K AKTUBHOHM JEATENbHOCTU TEXHOJOTUYECKOW U
COIMAJIFHOW HANpaBJIEHHOCTH, CHOCOOHOCTh WHHUIIMUPOBATH,
IUIAHUPOBaTb M CaMOCTOSATEIBHO  BBIIOJIHATH  TAKYHO
NESATEIbHOCTB;

DKOJIOTM4ECKOr0 BOCIIUTAHHUSA:

IJJAHUPOBAaHUE M OCYLIECTBJICHUE ACHUCTBUN B OKpYXKarollen
Cpele Ha OCHOBE 3HAHUSA LEJIEed YCTOMYMBOIO Ppa3BUTHS
YeJI0BEYECTBA;

IlenHOCTH HAyYHOTO ITO3HAHUSA:

COBEPIICHCTBOBAHUE A3BIKOBOM M YHMTATEIBCKOW KYJIBTYPBI KaK
CPEICTBA B3aUMOJEHCTBHS MEKY JIFOABMU U TIO3HAHUS MUPA;

pPa3BEpHYTO M JIOTUYHO H3Jaratb CBOI TOUYKY
3pPEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPECTB;
OBnazieHusi yHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU
JIIEHCTBUSMU COBMECTHOM JCATCIBHOCTH:

MOHMMAaTb M  HCIOJb30BATh  IPEUMYIIECTBA
KOMaHTHOW ¥ MHJAMBUIYaTbHON paOOTHI,

BBEIOMpATh TEMAaTUKy M METOJBl COBMECTHBIX
JNEUCTBUM C y4eToM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH KaXKJ0T0 YICHA KOJJICKTHBA,
MPUHUMATh IEJIM COBMECTHOM  JEATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHHUPOBATH ACHCTBHUSA IO
€e JIOCTIDKEHHIO: COCTaBJIATh IIaH JCHCTBHH,
pacrpenenarTb pojau ¢ y4eTOM MHEHUM yYaCTHUKOB,
00CYXJaTh pe3ybTaThl COBMECTHOM paboThI;
OILICHMBAaTh Ka4yeCTBO CBOCTO BKJIAJa MU KaXKIOIO
y4yacTHUKa KOMaHAbl B OOMmMI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM.
npejyiaratb HOBBIE IPOEKTHI,
ITO3ULINHI HOBU3HEI,
NPaKTUYECKON 3HAUUMOCTH;
KOOPJAMHHUPOBATH U BBHITIOJIHATH PadOTY B yCIOBUAX
pearbHOr0, BUPTYAIBHOTO U KOMOWHHPOBAHHOTO
B3aHUMOJCHCTBUS;

OCYULIECTBIISATh MMO3UTUBHOE CTpaTernyecKkoe
MOBEJICHNE B PA3JIMYHBIX CHUTYyallUsX, MPOSBISATH
TBOPYECTBO U BOOOpaKEHHUE, ObITh HHUIIMATUBHBIM;

OLICHUBAaTh HACHU C
OPHUI'MHAJIBHOCTH,

OK 4. OddexTrBHO
B3aMMO/IEHICTBOBATh u
paboTath B KOJUIEKTHBE W
KOMaH/1e

['paxx1aHCKOTO BOCIIUTAHUS:

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpEcax
TPaKJAHCKOTO OOIIECTBa, y4acTBOBATh B CaMOYIIPaBIECHUU B
o011eo0pa3oBaTeIbHON OpraHU3alud M JIETCKO-FOHOIIECKUX
OpraHu3aIusX;

[TarpuoTryeckoro BOCIUTAHUS:

ujeiHas yOeKIeHHOCTb, TOTOBHOCTh K CIIY)KEHUIO W 3aIlUTe
OtedecTBa, OTBETCTBEHHOCTH 3a €r0 Cy0Y.
JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OBnaneHuss yHHUBEpPCAJIbHBIMU  PETYJISATUBHBIMU
JENCTBUAMHU CaMOOPTaHU3aLUN:

CaMOCTOSITENIBHO OCYIIECTBIIATh I103HABATEIbHYIO
NeSITebHOCTb, BBIABIATH INPOOJIEMBI, CTaBUTh U

(dhopMynpoBaTh coOCTBEHHBIE 3a1aun B
00pa3oBaTeNbHON JIEATENHbHOCTH U IKU3HEHHBIX
CUTYaIusX.

CaMOCTOATENIbHO  COCTaBJISATh  IUIAH  pPELICHUS

MpoOJIeMbl € Y4eTOM HMEIOLIUXCS  PECypCOB,
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OCO3HAaHWE IJIMYHOTO BKJIaJa B TOCTPOCHUE
Oynymiero;

OCTETUYECKOTO0 BOCITUTAHUS:

yOCXKJICHHOCTh B 3HAYUMOCTH IS JUYHOCTH W OOIIECTBa
OTEYECTBEHHOTO ¥  MHPOBOTO  HMCKYCCTBA,  JTHHUYECKHUX
KYJIbTYPHBIX TPAIUIIMKA U HAPOTHOTO TBOPUECTBA;

Du3nIecKOoro BOCIUTAHUS:

AKTUBHOE HEMPHUATHE BPEIHBIX TPHUBBIYEK W HHBIX (HopMm
MIPUYMHEHUS Bpena GU3MIECKOMY U TICUXUYECKOMY 37J0POBBIO.
TpynoBoro BociuTaHus:

YCTOWYUBOIO

WHTEpeC K  pa3mmuHbiM  cdepam  npodeccHOHAITBHON
NeSTEeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA  BBIOOD
Oyaymied  mpodeccCMM W pealli30BBIBATH  COOCTBEHHBIC
KU3HCHHBIC TUIAHBI;

DKOJIOTHYECKOTO BOCTTUTAHUS:

aKTUBHOE  HENpPUATHE  JCWCTBUH,  NPUHOCANIMX  BpEJ

OKpY>Karollen cpere;

[leHHOCTH HAYYHOTO MMO3HAHUSA:

OCO3HaHUE IIEHHOCTH HAYYHOM JEeATETbHOCTH, TOTOBHOCTh
OCYUIECTBJIATh MPOEKTHYIO U UCCIEAOBATENIbCKYIO JEATEIbHOCTh
HHIUBUAYAIBLHO U B TPYIIIIE.

COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTCHUH.
JlaBaTh OLIEHKY HOBBIM CUTYaLUsM.

pacmpsATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE
JMYHBIX IPEIIOYTEHUM.

JienaTh OCO3HAHHBIN BBHIOOp, apryMEHTUPOBATH €ro,
OpaTh OTBETCTBEHHOCTb 3a PELICHHUE.

OLICHUBATh IPUOOPETEHHBIN OIBIT.

CrocoOCTBOBaTh (POPMUPOBAHUIO U IPOSBICHUIO
LUIMPOKON 3pYyAMLIMM B pa3HbIX O0JACTSIX 3HAHUM,
IIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENIbHBIA U
KYJIbTYPHBIN YPOBEHB.
OBnazneHnss  yHMBEpPCaJIbHBIMU
JIEUCTBUAMU CAMOKOHTPOJIS:
JlaBaThb OLEHKY HOBBIM CHUTYyalLUsM,
KOPPEKTUBBl B JIEATEIBHOCTD,
COOTBETCTBHUE PE3YJILTATOB LEIISAM;
BJIaJCTh HAaBBIKAMH TI03HABATEIbHOU pediexcuu

PEryIIITUBHBIMUA

BHOCHUTDH
OLCHUBATHh

KaKk OCO3HAHUS  COBEpIIAEMbIX JEHCTBUH U
MBICJIMTCIIBHBIX IIPOLECCOB, HX PC3YJIbTATOB U
OCHOBAaHHIA;

HCII0JIB30BaTh IIPUCMBI pe(i)J'ICKCI/II/I JJIs1  OLICHKH
CUTyaluu, BLI60pa BCPHOI'O PCIICHHA.

yMETh OIICHWBaTh PUCKH U  CBOEBPEMEHHO

IPUHUMATh PEUICHHUS 10 UX CHUKEHHUIO.
OK 07. CopeiictBoBath | ['pax1aHcKoro BOCIUTAHUSA: OBnaneHuss yHHUBEpPCAIbHBIMU  PETYISITUBHBIMU
COXPAHEHMIO OKpYXarolllel | yMEHHe B3aMMOJEHCTBOBATh C COLMAIbHBIMH HMHCTUTYTaMU B | JEMCTBUSMH 3MOIIMOHAIBLHOI'O UHTEIJIEKTA!
cpensl, COOTBETCTBHH C MX QYHKIMSAMHU M Ha3HAUCHUEM; CaMOCO3HAHUS,  BKIIIOYAIOIIETO  CIOCOOHOCTH
pecypcocOepexeHuto, TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH J1€ATETbHOCTH. IOHUMATh CBOE SMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh
OpUMEHSATh  3HaHUS 00 | JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS: HaTpaBJICHUS pa3BUTHA COOCTBEHHOM
M3MEHEHUU KJIMMaTa, | OTBETCTBEHHOE OTHOIIEHHE K CBOMM POAMTENSIM U (MIIH) JPYTUM | SMOLIMOHAIBHON cepbl, ObITh YBEPEHHBIM B ce0¢€;
NPUHIUIBL  OSpEeXKITMBOTO | WICHAM CEMBbH, CO3JaHHI0O CEMbHM Ha OCHOBE OCO3HAHHOTO | CAMOPETYJIHpPOBAHHMS, BKJTFOYAIOIIETO
MIPOU3BO/ICTBA, NPUHATUS IIEHHOCTEH CeMEHHON JKM3HM B COOTBETCTBUU C | CAMOKOHTPOJIb, yMeHue NpPUHUMATD
3G GEKTUBHO JEHCTBOBATH | TPAaAWIHUIMHU Hapo0B Poccuu; OTBETCTBEHHOCTH 33 CBOE IIOBE/ICHHE, CIOCOOHOCTD
B Ype3BbIYANHBIX | DCTETUYECKOTO BOCIIUTAHUS: aIalITUPOBAThCS K SMOLIMOHAIBHBIM U3MEHEHUSIM U
CUTYaIHsIX TOTOBHOCTh K CAaMOBBIDQKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, | MPOSBISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
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CTPCMJICHUC NPOABJIATH KA4YCCTBa TBOp‘-ICCKOfI JJMYHOCTH,
TpynoBoro BocuTaHus:

TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHHIO |
caM000pa30BaHMIO HAa MPOTSHKEHUH BCEH KHU3HU.
DKOJIOrM4€CKOI0 BOCIIUTAHHUSA:

YMEHHE TPOrHO3MPOBATh HEOJIATONPHUATHBIE JKOJIOTHYECKUE
IIOCJIEICTBUS NPENIPUHUMAEMBIX JCUCTBUM, IPENOTBPAILATH
ux;

pacimpeHue
HaIpaBJICHHOCTH.

OIIbITa JACATCIIbHOCTH 3KOJIOTHYECKOM

BHYTPEHHEHN MOTHUBAIUH, BKJIFOYAIOLIEH
CTPEMJICHME K JOCTI)KCHHIO LEIM M YCIEXY,
ONTUMU3M, MHUIIUATUBHOCTb, YMEHHUE JACUCTBOBATD,
UCXOJs U3 CBOUX BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh IOHUMATh
SMOLIMOHAIBHOE COCTOSIHUE IPYTUX, YUUTHIBATh €TI0
MIPU OCYIIECTBICHUN KOMMYHUKAIIUH, CIIOCOOHOCTb
K COUYBCTBUIO U COIIEPEIKUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH
BBICTPAauBaTh OTHOLICHHUA C JPYTHMMH JIIOJbMH,

3a00THTBCS, TPOSBIATHL HMHTEPEC M pa3pemiaTh
KOH(JIUKTBI.
OBnaneHuss yHHUBEPCAIBHBIMU  PETYISTUBHBIMH

JICHCTBUSIMU TIPUHSTUS CE0sl ¥ IPYTUX JIFOICH:
HpI/IHI/IMaTI) C€6$[, IIOHHUMAasaA CBOH HCIOOCTATKHU U
JIOCTOMHCTBA;

IIPUHUMAaTbh MOTHBBI M apryMEHTBl JPYTHUX JIOJEH
NIPY aHAJIN3€ PE3YIbTATOB JICATEILHOCTH;
pU3HABaTh CBOE MPABO U MPABO JIPYTHX JIFOJCH HA
OIIIMOKH,

pa3BHUBATh CIIOCOOHOCTH MOHMMATh MHP C ITO3HUIIAU
JPYTOro 4eIoBeKa.

IIK 1.1. BrrmmomaaTe
TEXHOJIOTHYECKHE

OTepaluy 10 YCTPaHEHUIO
HEUCIPAaBHOCTEH B pabote

TEXHOJIOTHIECKOTO
o0opynoBaHus, CUCTEM
0€301acHOCTH u
CUTHAJIU3AIUH,
KOHTPOJILHO
WU3MEPUTENBHBIX MPUOOPOB
u ABTOMATHUKHU Ha
aBTOMAaTH3UPOBAHHBIX

TEXHOJIOTHYECCKUX JIMHUAX

-  AQHAJIM3UPOBATH IIOJYYCHHBIC B XOJ€ PCHICHUA 3adavdu
AOCTOBCPHOCTb, KPUTHUYCCKU OLCHUBATH HUX HNPOTHO3UPOBATH
HU3MCHCHHUEC B HOBLIX YCJIIOBUAX;

- YMCTb NEPCHOCUTDH 3HaHUA B IMO3HABAaTCJIbHYIO u
IMPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- YMCTb HHTCTPUPOBATH 3HAHUA W3 PA3HBIX JMMPECAMCTHBIX
O6J'IaCT€I\/'I; BbIJIBUTI'aTb HOBBIC WACHU, NpCjiaraTb OpUIrnHaJIbHBIC
MOoAXOAblI U pCHICHUS

YMETh COOIOJaTh TpaBWIa TOBEACHUS B OBITY U
TPYAOBOM JAEATEIBHOCTH B LEJIAX COXPAaHECHUS
CBOETO 3/I0POBbS; YUHUTHIBATH  BO3JICUCTBUS Ha

JKABBIE  OpPraHU3Mbl  ONPEICIECHHBIX  BEIIECTB,
HCMOJIb3Ys OKA3aTeNN MPEIeTbHON T0MYCTUMOM
KOHIIEHTpAL1H;

- YMEThb HCIOJIb30BaTh MOJYYEHHbIE 3HAHUS IS
NPUHATUS TPAMOTHBIX pelleHuil mpolieM B
CUTYaIUsIX, CBSI3aHHBIX C XUMHEIL;
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IIPOU3BOJCTBA IPOAYKTOB
MIATAHUS U3 PACTUTEIBHOIO
CBIpbs B COOTBETCTBUHU C

AKCIUTyaTallMOHHOM

JOKYMEHTalMEH

IIK 1.2. [IpoBonuth | [Ipon3BoauTh JTA0OpATOPHBIE HMCCIIENOBAHMUS KadecTBa M | - YMETh  CaMOCTOSTEIBHO  IUIAHUPOBATh U
TeXHUYeCKne HaOmrofeHus | 6e30macHOCTH MONy(PaObpUKaTOB M TOTOBBIX MPOJAYKTOB B | MPOBOJUTH XUMUYECKUHN IKCTICPUMEHT.

3a XOJIOM | U3TOTOBJICHUH XJICOOOYJIIOUHBIX H3/EITHI. - yYMEThb HPOTHO3UPOBATh, AHAIU3UPOBATH U
TE€XHOJOTMYECKOTO OILICHUBATh C MMO3UITUH 9KOJIOTHUECKOM
npouecca  MPOU3BOJCTBA 0e30macHOCTH MOCJICICTBUSA OBITOBOM H
xyneba,  xJeO00yIOUHBIX, IPOU3BOACTBEHHOM JIESITEIILHOCTH YyeJIOBEKa,
MaKapOHHBIX u CBSI3aHHOM C MepepaOdOTKOM BEIIECTB;

KOHAUTEPCKUX U3IEITUI

-MCIIOJIb30BaTh MOJYYEHHBIE 3HAHUA I NPUHATUA
TPaMOTHBIX pEIIeHUH MpodiIeM B CUTYyalHsX,
CBSI3aHHBIX C XMMHUCH;
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2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O TIPEJMETA
2.1. O0beM yueOHOIro nmpeaMera U BU/bI Y4eOHOIl padoThI

Bun yue6HO# paboThI O0beM B yacax

O06beM 00pa3oBaTeNbHON MPOTrpaMMBbl y4eOHOTO TIpeIMeTa 200

BT. 4..

1. OcHoBHOE cozmepkaHue 133

BT. 4.

TEOPETUIECKOE O0yueHUE 40

MPAKTUYECKHUE 3aHATH 63

nabopaTopHEIC 3aHATHUS 30

BT. U..

[IpodeccuonaibHO — OpPUEHTHPOBAHHOE colepkaHue (comeprkaHue 32
MPHUKIIATHOTO MOJIYJIs)

BT. Y..

TeopeTuyeckoe o0ydueHue 6
MIPaKTUYECKHUE 3aHITUSI 16
J1ab0paTOPHBIE 3aHIATHS 10
2.CamocrosiTenbHas paboTa 00yJaroerocs 67

[IpomesxyTounas arrecranus B opMe dK3aMeHa 8
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2.2. TemaTH4ecKuUil IUVIaH U coaepxkanne 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 XUMHYECKUX dJIEMEHTOB (s-, p-, d-
aTOMOB 3JeMEHThI). BasieHTHbIe 35ieKTpoHbI. BaneHTHOCTh. DNEeKTpOHHAsT MPHUPOAa XUMUYECKOM
XUMHUYECKHUX CBSI3U. DJIEKTPOOTpULIaTeIbHOCTh. KoBasieHTHast CBsI3b, €€ Pa3HOBUAHOCTH U MEXaHHU3MbI | 4
AJIEMEHTOB | | oOpa3oBaHus (OOMEHHBIH M JOHOPHO-AaKIENTOpHBIN). MoHHas cBs3b. Mertamnnyeckas
npupozaa cBA3b. Bonopoanas cBaA3b. MeXMONIEKYIIIpPHBIE B3aUMOAECUCTBUSA. M30TONBI, OCHOBHOE U
XUMHUYECKUX BO30Y>KJICHHOE COCTOSIHME aToMa, THOpUAM3AIIHS aTOMHBIX opOuTaei
CBsI3ei IpakTuyeckoe 3anatTue Ne 1 CocraBiieHue 3J1eKTPOHHO-TPaduuecKux Gopmy.Ja
3JIEMEHTOB, XHMHYECKHUX (POpMY.JI OK 01
Pemenne npakThyeckux 3aJaHUN Ha COCTaBII€HUE JJIEKTPOHHO-Tpaduyeckux (Gopmys
a5eMeHTOB 1—4 nepuonos. Penenne 3a1aHnii Ha UCNIOIB30BAaHNE XUMUYECKONH CUMBOJINKH 5
Y Ha3BaHUN COEJUMHEHHMH MO0 HOMEHKJIAType MEXIYHapOJHOIO COI03a TEOPETUYECKOW U
MPUKIAHON XUMHH U TPUBHAIBHBIX Ha3BaHWW IJI COCTABIEHUS XUMUYECKUX (opmyr
JByXaTOMHBIX COEIMHEHUN (OKCUAOB, CYIbGUIOB, TUIPUIOB M T.I.) U JPYrHX
HEOPraHMYECKUX COSIUHEHHUN OTIEIbHBIX KJIACCOB.
CamocrositeibHass padora Ne 1 PaGora ¢ nureparypoir u WHTepHer-pecypcamu,
MOJITOTOBKA COOOIIEHWH M Mpe3eHTauui Mo Teme «ATOM, MEXaHHW3M O0pa3oBaHUA 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 3akona .M. MenneneeBa. 3aKOHOMEPHOCTH
U3MEHEHMsI CBOMCTB XMMHYECKHMX 3JEMEHTOB, 00pa3yeMbIX MMHU IPOCTBIX 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 XUMHUUECKHUX 3JIEMEHTOB.
Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKHX 3aJaHUN Ha XapaKTepU3aLUIo
XUMAYECKHX  JJeMEHTOB  «Meraimmmueckue / ~ HEMETaUIMYeCKHe  CBOMCTBA,
JIEKTPOOTPULIATEIBHOCTE M CPOJACTBO K D3JEKTPOHY XUMHUYECKUX DJIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B IEPUOJUYECKON CHCTEME
xuMu4deckux ayemeHToB .M. Menaeneeray.

CamocrosiTesibHast pabdora Ne 2 PaGora ¢ nureparypoir u WHTepHET-pecypcamu,
MOATOTOBKA COOOMICHHI U TIPE3CHTAIIHIA 110 TeMe «3HAYCHHS TIEPUOINICCKOTO 3aKOHA JIJIS
Haykn». CocTaBieHUE KAPTOUEK C XUMHUECKMMU 3JIEMEHTAMH U X XapaKTEPUCTUKHU.

OK 01- OK 02

Pa3nes 2. XumMnueckue peakium

Tema 2.1. Tunsr
XUMHAYECKUX
peakuu

Coaepixanue yyeOHOro Mmarepuasa:

Krnaccudukanys u TUNbI XUMUYECKUX PEAKLUN C y4acTUEM HEOPraHWYEeCKUX BEIECTB.
KonnuecTBeHHble OTHOIIEHN B XUMHUUA. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl MO YPaBHEHMSIM XHMHUYECKUX peakuuidl. Mosb Kak eIuHUuIla KOJIWYecTBa
BeniecTBa. MomsipHast Macca. 3aKOHBI COXPaHEHMsI MacChl M DHEPruu. 3aKOH ABOTajpo.
Mounsipabiii 00beM ra3oB. OTHOCUTENbHAS IIIOTHOCTD Ia30B.

Peakiun kommiiekcooOpa3oBaHUsl C ydyacTHMEM HEOpPraHMYECKHUX BeIIeCTB (Ha mpumepe
T'HIPOKCOKOMIIJIEKCOB IIMHKA U aJTIOMUHUS).

IIpakTnuyeckoe 3ansaTHe Ne 3 CocraBieHMe yYpaBHEGHMH peaKnMi cOeIMHEHHs,
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 COCAMHEHUS, €CIU OJTHO U3
BEIIIECTB JaHO B M30BITKE W/WUIU COJAEPKHUT MpuMecu. Pacder maccoBoit min oObeMHON
JI0JM BBIXOJA MPOAYKTa PEAKIHMU COEIWHEHHMsS OT TEOPETHUYECKH BO3MOXKHOro. Pacuer
00BEMHBIX OTHOIIICHUN Ta30B. PacueT macchl (00beM, KOJUYECTBO BEIIECTBA) MPOAYKTA
peaxiuu, eCiii OJTHO U3 BEIIECTB JaHO B BUJIE PACTBOpA C ONIPENEICHHON MacCOBOM J0JIeH
PacTBOPEHHOIO BELIECTBA.

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 nponeccax u
KHU3HENEATSILHOCTH  OpraHu3MoB.  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBI  TOTEHIIHAT
cpenpl. CoCTaBicHHE W ypaBHHUBAHUE OKUCIHMTEIBHO- BOCCTAHOBUTEIILHBIX PEAKIIMNA
METOZOM  AJIEKTpOHHOTO OamaHca. THNUYHBIE HEOPraHWYECKHE OKUCIUTEIH |
BOCCTaHOBHTEIIU. DJICKTPOJIU3 PACTBOPOB M PACILIABOB COJICH.

JlabGoparopHoe 3ansiTue Ne 1 M3yyeHnune CBOMCTB MO THIIAM XHUMHYECKHMX peaKkIHid.
Peakuum 3amelnieHusi Me/IM JKeJIe30M B PacTBOpe MeIHOI0 Kynopoca.

CamocrosiTesibHast pabdora Ne 3 PaGora ¢ nureparypoir u HHTepHeT-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 | Peakiuu nonHoro oomena. CocTaBiieHHE peaKlMii HOHHOr0 0OMEHa IyTeM COCTaBJICHUS 2
cKast WX TOJIHBIX U COKPAIlEHHBIX MOHHBIX ypaBHeHUU. ['uaponus coneil. 3HaueHue rugponsa
aucconuanus M | B OMOJIOrMuecKux OOMEeHHbIX npoueccax. [IpumMeHeHne ruipoin3a B IPOMBIIITIEHHOCTH. OK 01
MOHHBIM 00MeH | JIaGopaTopHble 3ansiTust Ne 2 Peaknuu ruaposmsa.
UccnenoBanue cpenpl pacTBOPOB COJied, OOpPa30BaHHBIX CHJIBHBIMH U CJIaOBIMU
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 3aIUTE.
Paznen 3 CTtpoeHue 1 CBOMCTBA HEOPraHUYECKUX BellleCTB 10
Tema 3.1. Coaep:xanue yuyeOHOro marepuaja: Ilpengmer Heopranmdeckoid xumuu. B3aumocBs3b
Knaccudukauu | Heopranmdeckux BemiecTB. Kiaccudukamuss Heopranmyeckux BemiecTB. IIpocTeie u
A, clokHble BemecTBa. OCHOBHBIE KJIACCHI CIIOXKHBIX BEHIECTB (OKCHIbI, TMJIPOKCHIBI,
HOMEHKJIaTypa | KHUCJIOTHI, conn). HoMeHkiatypa W Ha3BaHHE HEOPTraHWYECKHUX BEIIECTB UCXOIsd M3 X | 4 OK 01- OK 02
u CTPOCHHUE | XUMHUECKOW (POPMYIIBI MM COCTAaBICHHE XUMHUYECKOW (DOpMyINBI MCXOIS U3 Ha3BaHUS
HEOpPraHMYECKH | BEIIECTBAa MO MEXAYHApOIHOW WM TPUBHAIBLHOM HOMEHKJIAaType. MeXMoneKkyaspHbie
X BEILECTB B3alMOJCICTBHUSL. Kpucraniaoruaparsl. ArperatHble COCTOSIHUSI BELIECTBA.
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Kpucrannmuueckue u amopdubie BemiecTBa. THUITBI KPUCTAIUTMYECKUX PELIETOK (aTOMHAs,
MOJICKYJISIpHAsl, HOHHAs, MeTauIn4yeckas). 3aBUCUMOCTh (PU3MUYECKHX CBOMCTB BELECTBA
OT TUMNA KpUCTATMYecKoi pemetku. [Ipumumnsl MHOrOo0Opa3us BemiecTB. CoBpeMeHHbBIE
IPEJCTAaBICHUS O CTPOEHUM TBEPABIX, KUJIKUX U Tra3000pasHbIX BeulecTB. JKuukue
KPUCTAJIBIL.

IIpakTuyeckoe 3ansaTue Ne 6 3agaunm Ha MaccoBble J0JIH XUMHYECKOr0 3JieMEHTa B
MoJiekyJe. CocTraBjieHHe XUMHYeCKUX (opMyJI.

Pemenue 3amay Ha pacueT MaccoBOM J0JIM (MAacChl) XUMHUYECKOTO AJIEMEHTa (COSAMHEHUS )
B Moyiekyne (cmecu). PermmeHme mpakTHYECKMX 3aJlaHUd MO Kiaccu(UKaIuw,
HOMEHKJIAType U XUMUYECKUM (popMyrnaM HEOPTaHMUYECKUX BEHIECTB Pa3IMYHBIX KJIACCOB
(Ha3BIBATh U COCTABIATH (POPMYJIBI XUMHUYECKHX BEIICCTB, ONMPEACISATh MPUHAICKHOCTh
K KJIaccy).

Hcrounnku xuMuyeckor wuwHGopManuu (HaydyHas © y4eOHO-Hay4dHas JHUTEpaTypa,
cpenctBa maccoBoit mHbopMmaiuu, cetb MHtepHer u apyrue). [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 XMUMHUYECKHE
cBoiicTBa MeTauioB. CriocoObl MOTy4YeHHsl. 3HaUEHHE METaNIOB U HEMETAJIJIOB B IPUPOJIE
U JKU3HEAEATENbHOCTU YelloBeKa W opraHu3MoB. Kopposusi MeTaiioB: BUIbl KOPPO3UH,
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 IPUPOJIE.

JlaGoparopHoe 3ansaTHe Ne 3 XwuMHYeCKHe CBOHCTBA OCHOBHBIX KJIAacCOB
HEOPraHU4eCKHUX BellecTB (OKCHI0B, THIPOKCUHI0B, KHCJIOT, COJIeH U ap.).
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COCIUHEHUH,
BBICIINX OKCUJOB U TUAPOKCUJIOB.

IIpakTuyeckoe 3ansitue Ne 7 YpaBHeHHsI XMMHYECKHMX PpeakUuil ¢ y4dacTHeM
MPOCTHIX U CI10KHBbIX HEOPraHMYECKHUX BEIIEeCTB.

CocraBneHne ypaBHEHMH XHMHMUYECKMX PEaKIMi € ydacTUEM IPOCTBIX M CIOXKHBIX
HEOPTraHMYECKUX BEIECTB: OKCHOB METAJJIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JEMEHTOB;
HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUN M aM(pOTEPHBIX THIPOKCHIIOB, HEOPraHMYECKHX
COJICH, XapaKTEpPU3YIOUIMX MX CBOMCTBA. PelieHune NpakTMKO-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.
HccnenoBanne GU3MUECKUX U XUMHUYECKUX CBOWCTB METAJUIOB M HEMETaUIOB. PemeHue
SKCIEPUMEHTAIBHBIX 3a7a4 10 CBOHCTBAM XMMHUYECKMM CBOMCTBAM METAJIOB U
HEMETAJIOB, M0 PACIIO3HABAHUIO U NIOJIYYEHHUIO COEAMHEHUI METAJJIOB U HEMETAJLIOB.

CamocrosiTesibHass padora Ne 6 PabGora ¢ murteparypoit m HMHTepHeT-pecypcamu,
MOATOTOBKA COOOIIEHWH ™ Tpe3eHTanwii 1o TemMe «MeTaluibl W HeMETalIbD».
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 TOJTYYEHMS IIEIOYHBIX, LIEJIOYHO3EMEIbHBIX METAJUIOB U AJTFOMUHUS.
CrekJio U cuIMKaTHAas IPOMBIIIIEHHOCTh. [Tpo6iieMa 0TX0/10B ¥ TOOOYHBIX MTPOTYKTOB.

Pemienne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUKA O POJM HEOPraHWYECKOW XHUMHUHU B

a3BUTUU MEAMIMHBI, CO3/JaHUH HOBBIX MAaTE€pUajoB (B CTPOUTEIBCTBE U Ap. OTPACIAX .
TPOMSBOACTBE Ir)[pOMmHmeHHOCTI/I), I—;OBBIX HWCTOYHHUKOB 3Heprr:/m (aJ'[B"l(“epHal?FI/IBHI)Ie I/ICTO‘IHI/III()I/I BHI;pFI/II/I) 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 MHTepHeT-pecypcamu,
MOATOTOBKA COOOIIEHUN U Tpe3eHTanuid mo Teme «[Ipon3BOACTBO HEOPraHUUYECKHUX
BEILIECTBY.
Paznea 4. Kunernyeckue M TepMoAMHAMMYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKUX
peakuuii
Tema 4.1. | Conep:kanne yuyeOHOro marepuana: Xwumudeckue peaknuu. Kaccudukanus
Kunernyeckue | XUMHYECKUX peakuui: 1Mo ¢a3oBOMY COCTaBy (TOMOTEHHBIE U TETEPOTeHHBIE), IO
3aKOHOMEPHOCT | MCIOJIb30BaHUIO KaTaIU3aTopa (KaTaluTUYECKUE U HEKaTaIUTHYECKHE).
u mnporekaHus | CKOPOCTh peakiuy, €€ 3aBUCUMOCTh OT Pa3jMYHbIX (PAKTOPOB: MPHUPOJBI pPearnpyrOIIHX OK 01- OK 02
XUMHYECKUX BEIIIECTB, KOHIIEHTPAIIMU PEarupyronux BEIecTB, TeMneparypsl (mpasmwio Bant-I'odda),
peakuuit IJIOIIA M PEAKIMOHHOW MOBEPXHOCTH, HANMYMS KaTanau3aropa. Ponb karanu3aTopoB B

MPUPOIE U TPOMBILIUIEHHOM IPOU3BOJACTBE. DHEPrus akTUBALMH. AKTHBUPOBAHHBIN
koMIuiekc. KaranusaTops! 1 katanus. Poip kaTanu3atopoB B IPUPOJIE U MPOMBIIIIIEHHOM
MIPOU3BOJICTBE
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JlabopaTtopHoe 3aHsTHe Ne 5 MWM3ydeHue 3aBHCMMOCTH CKOPOCTH PpPeaKIUM OT
pa3an4HbIX (pakTOpPOB

Pemenne nmpakTUKO-OPUCHTHPOBAHHBIX 33JaHUN Ha aHAIU3 (AKTOPOB, BIHSIOMIUX HA
M3MEHEHHE CKOPOCTH XUMHUUECKON PEeaKIIHH.

CamocrosiTenbHass padora Ne 11 [IlogrotoBka cooOmieHust (KOMIBIOTEPHOU
npe3eHTanuu) no teme: «CKopocTh XumMuueckon peakuun». OdopmieHue nadbopaTopHo-
MPAKTUYECKON pabOTHI, IOATOTOBKA K 3aIllUTE.

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

Conep:xxanue y4eOHOro MaTepuaa:

Knaccupukanus XMMUYECKHX peakluil: mo TemaoBoMy 3PQexTy (3K30TepMHUUYECKHE,
SHIOTEPMHUYECKHE), IT0 00paTUMOCTH (0OpaTHMble U HeoOpaTuMbIe). TerioBbie 3 HEeKThI
XUMHAYEeCKUX peakiuil. Tepmoxumuueckue ypaBHeHHs. OOpaTuUMOCTb — peakiuil.
XUMHUECKOE pPAaBHOBECHE M €ro CMEHICHHWE TIOJA ACWCTBUEM pPAa3JIMYHBIX (HAaKTOPOB
(KOHLIEHTpalMsl PEareHTOB WIM HPOAYKTOB pEaKLUH, JaBlIeHHe, TemIleparypa) A
CO3/1aHHS ONTHUMAJbHBIX YCJIOBHM NpPOTEKaHUs XUMHUYECKUX mporeccoB. [lonstue 00
SHTAJBIMU M SHTponuu. ODHeprus ['mbG6ca. 3akon I'ecca m cienctBust u3 Hero. Poib
CMEILIEHHUs] PABHOBECHS B TEXHOJIOTMUECKUX MPOIECCaX.

IIpakTnyeckoe 3ansatue Ne 9 Ilpmanun Jle IMareane. BiausiHue pasjIMYHBIX
(akTOpOB Ha M3MeHEHHEe PABHOBECHS] XMMHYECKMX peakuuil. 3aKOH el CTBYIOIIMX
MAacc U KOHCTAHTA XUMHUY€CKOr0 PaBHOBECHUS.

PacueTsl paBHOBECHBIX KOHUEHTPALMM PEarupyrolIuX BEUIECTB 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, BIMSIIONIMX HA CMEIIEHHE XUMUYECKOI0 PABHOBECHSI.

JlabopaTtopHoe 3anstue Ne 6 M3yuyeHue BJMSHUS Pa3IMYHBIX (aKTOpOB Ha
CMeIIeHHe XMMHYeCKOr0 PaBHOBECHSI.

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

CamocrositesbHass paGora Ne 12 [loarotoBka cooOuieHusi (KOMIIbIOTEPHOM
Npe3eHTalu) o Teme: «XuMmuyeckoe paBHoBecue». Odopmienue rabopaTopHo-
MIPaKTUYECKON padOThI, MOATOTOBKA K 3aIIUTE.

OK 01- OK 02

Paznea 5.

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

Conep:xxanue ydyeOHOro martepmasa: Jlucmnepcuole cuctembl. KoutongHbie CHCTEMBI.
Hctunnble pactBopbl. PacTBopeHue Kkak (U3MKO-XMMMUYECKHM mpouecc. PacTBOpsI.
CrniocoOpl npuroToBiieHus: pacTBopoB. PactBopumocTs. MaccoBasi 710 pacTBOPEHHOIO
BemiecTBa. l[IpenenbHO MOMyCTHMblE KOHLEHTPALMUM M MX MCIOJb30BAaHME B OLIEHKE
HKOJIOTUYECKOM O€30MacHOCTH.

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

IIpakTuyeckoe 3anaTre Ne 11 Pemienue 3a1a4 Ha NIPUrOTOBJICHHE PACTBOPOB.
Pemenne MMPAKTUKO-OPUCHTHUPOBAHHBIX PACYCTHBIX 3aI[aHI/If/'I Ha AUCIICPCHBIC CHUCTCMBI,
UCIOJIb3yeMble B OBITOBOM M IMPOU3BOJCTBEHHOW ACSITENLHOCTH YENOBEKa, C MO3UIUI
HKOJIOTUYECKON ©0e30ImacHOCTH TIOCIHEACTBUH W TPAMOTHBIX pEHICHUH TpodieM,
CBSI3aHHBIX C XMMHUEH.

CamocrtosiTenbHast padora Ne 13 TlogrotoBka cooOmieHusi (KOMIBIOTEPHOU

HPGSCHTB.I_II/II/I) I10 TEMC: «PaCTBopH».

OK 01, OK 02.
OK 07

Tema 5.2.
Hccnenosanue
CBOICTB
JUCIIEPCHBIX
CUCTEM IS UX
UACHTUPUKAIT
u

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

IMPAKTUKO-

JlabopaTopHoe 3ansiTue Ne 8 McciiefoBaHue JUCIEPCHBIX CHCTEM.

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

IIpakTuyeckoe 3ansaTue Ne 12 JlucnepcHbie CHCTEMBI.
KonTtpouabHnas padora 4

CamocrositesibHass padora Ne 14 3arps3HeHue OKpyXarolled cpeabl, AUCIEPCHBIMU
CHUCTeMaMH; 3allluTa OKpyxKaromieil cpensl (coobmienue). OdopmieHune nadopaTopHOU
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 ydeOHoro marepmana: IIpenmer oprannueckoil xumuu. B3aumocBs3b
HEOPraHWYECKUX M OpPraHMYECKHX BEILNECTB. XMMHUYECKOE CTPOCHUE Kak IOpsAIOK
COEMHEHHUSI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJ€HTHOCTH. OCHOBHBIE IOJIOKEHUS
TEOPUHM XMMHMYECKOIO CTPOCHMS OpraHmdyeckux coeauHeHnii A.M. Dbyrneposa.
VYriepoaHsld CKEIET OPraHMYeCKOW MOJIEKYJbl. MOJIeKylsipHbIE W CTPYKTYpHBIE
(pa3BepHYTbIE, COKPALIEHHbIE) XUMUYECKHE (POPMYJIbl. 3aBUCUMOCTH CBOMCTB BEILECTB OT
XMMHUYECKOI0 CTPOEHUs MoJieKyll. M3omepus u usomepsl (CTpyKTypHasi, FeOMeTpUUeCcKas
(unc-tpanc-uzomepusi). KparHocts xumuueckoil cBsa3u. IloHsTHe 0 (GyHKIMOHAIBHOMN
rpynne. IlpuHuunsl knaccuUKanuu OpPraHUYecKUX CcoeluHeHuil. MexayHapoaHas
HOMEHKJIATYpa U IPUHLUIIBI HOMEHKJIATYPhl OPraHUYECKUX COEMHEHUN.

IpakTuyeckoe 3anaTue Ne 13 HomeHk/1aTypa opraHn4ecKux coeIMHEeHUI.
Homenknatypa opraHu4eckux COEIMHEHUH OTIENbHBIX KJIAcCOB  (HACHIIICHHEIE,
HEHACBHIIICHHBIE W apOMATHUYECKHE YTIIIEBOJAOPOIbI, CHUPTHI, (EHONBI, albICTHIbI,
KETOHBI, KapOOHOBBIE KHCIOTHI U Ap.) CocraBieHHE TOIHBIX M COKPAIICHHBIX
CTPYKTYPHBIX (OPMYJ OPTaHWYECKUX BEHIECTB OTACIBHBIX KJIACCOB, HCIONB3YS WX
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

Coaepxxanue y4deOHOro marepuaja: QDHU3NKO-XUMUYECKHUE CBONCTBA OPraHUYECKUX
COEIMHEHUI OTIENbHBIX KJIacCOB (OCOOEHHOCTH KJIacCU(UKALUU U HOMEHKJIATYpbl
BHYTpPHM KJjacca; TOMOJIOTMUYECKMH psan U obmias ¢opmyna; u3oMepHs; (uzndeckue
CBOWCTBA; XMMHYECKHE CBOMCTBA; cHocoObl monydeHus): IlpenenpHble yrieBogopoisl.
I'openue MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHMKOB TEIUIA B IPOMBIIUIEHHOCTH U OBITY.
CaolicTBa IPUPOJIHBIX YIIIEBOJAOPOJIOB, HAXOXK/IECHHE B IPUPOJE U MPUMEHEHHE AJIKaHOB;

Hemnpenensusle u apomaruueckue yriesogopozsl. I[lomuMepusaumss sTuieHa Kak
OCHOBHO€ HAaIpaBJIEHUE €ro HCIOIb30BaHUA. |'OpeHHe aneTrniaeHa Kak HCTOYHHK
BBICOKOTEMIIEPATYPHOT' O IUIAMEHH JUJIsL CBAPKU U PE3KU METAJUIOB;

Kucnoponcoaepxaiue coequHeHus (CIUPTHI U MPOCThie 3PUphl, PEHONbI, albIeTUIbl U
KETOHbI, KapOOHOBBIE KHCJIOTHI M MX TNpou3BoAHbIe). IlpakTHueckoe MNpHUMEHEHHE

OK 01- OK 02
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STWICHTIIMKOJS, ThuiepuHa, ¢enona. llpumenenue Qopmanpaernna, aneTalbIeTHIa,
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
COeIHHEHUN.

PemeHne 1nemnouyek INpeBpalleHHM Ha TEHETHUYECKYK0 CBiI3b MEXAY Kiaccamu
OpPraHMYECKUX COCIMHEHUH C COCTaBICHHEM HAa3BaHUN OPraHUYECKUX COCAMHEHHMH II0
TPUBHAJIBHON WJIM MEXKIYHAPOJIHON CUCTEMATHYECKON HOMEHKJIIATYpE.

IIpakTuyeckoe 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 sTwieHAa W3 3TaHONA B Ja0OpaTOpUM M M3yYeHHE €ro (U3NYECKUX U
XUMHUYECKUX CBOMCTB. CocTaBiIeHHE peakLuil MPUCOSIMHEHHS U OKUCIICHUS Ha IpuMepe
sTUieHa. PacdeTHble 3ajauu C MCIOJIB30BaHUEM IIJIOTHOCTH Ta30B IO BOAOPOAY H

BO3AYXY.

CamocrositebHass padora Ne 9 PaGora c nureparypoir m 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
KU3HEIESTEeIIbH
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 NMpUMEHEHUS aMUHOKHUCIOT. buonornueckune (yHkuum Oenkos,
KHUpoB. buonornueckue ¢GyHKUMM SKUPOB. Poib OpraHuMueckoid XUMHHM B peEIICHUH
po0JieM MUIIEBOI 0€30MacHOCTH.

HyxnenHoBble KHUCIOTBI: cocTaB U crpoeHue. CtpoeHue HykieoTuaoB. Cocras
HykienHoBbIx kucnoT (JAHK, PHK). Ponb HykIeMHOBBIX KHUCIOT B KU3HEAESITEIBbHOCTH
OpPraHHU3MOB.

[IpousBocTBO Opranndeckux BemniecTB. CHHTETUYECKUE U UCKYCCTBEHHBIE BOJIOKHA.
Ponp opranuueckoll XMMHUHM B PELIEHUH IPOOJIEM HSHEPreTHdecKkoil 0e30MmacHOCTH, B
pPa3BUTUM MEIUIMHBI, CO3/JaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB HHEPTUU
(anpTEepHATUBHBIE HICTOYHHUKH 3HEPTUN).

IIpakTuyeckoe 3ansaTHe Ne 17 XuMuUYecKHe peakluM, OTPAKAWIIHE XUMHYECKYIO

OK 01- OK 02
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AKTHBHOCTH OPraHMYeCKHUX COeTUHEHHIl B Pa3IHYHBIX cpeax

Penrenne nmpakTHKO-OPHEHTUPOBAHHBIX 3a/IaHUI IO COCTABICHHIO XMMHYECKHX PEAKIIHA,
OTPAXKAMIIUX XUMHUYECKYIO aKTUBHOCTh OPTaHUYECKUX COSAMHCHHN 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 mOpe3eHTaluuid 1o TeMe «buojornyecku axkTHBHbIE
COETMHEHUSI.
Pazgen 7. KayecTBeHHbIe peaklui 00HAPYKeHHs] HEOPraHNYeCKUX M OPraHnYecKUX BellecTB 8
Tema 7.1. | IlpakTuyeckoe 3ansitue Ne 19 KauecTBeHHble XMMHYeCKHe pPeaKIUM, XapaKTepHbIe 5
Oobnapyxenue | AJisi OOHAPYKeHHUsI 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.
CamocrosiTenbHasi padora Ne 15 OdopmiieHne 1a60paTOpHO-PAKTUYECKOH PabOTHI,
MOATOTOBKA K 3amuTe. [lonroroBka coobmenust (KOMIBIOTEPHONU MTPE3EHTAIIMN) 110 TEME:
«Knaccudukanus KaTHOHOB U aHHOHOBY.
Tema 7.2. IIpakTnyeckoe 3ansaTne Ne 21 KadyecTBeHHbIe XHMHYECKHE PEaKIMH, XapaKTepHbIe
OOnapyxeHue | AJsi OOHApY:KeHHMsI OTAeJbHBIX KJACCOB OPraHUYeCKHX COeJAMHEeHHUil: (¢eHOJIoB, 2
OpPraHMYECKUX | AJbJACTHAOB, KPAXMaJIa, YKCYCHOM KHCJIOThI, AMHHOKHUCJIOT H AP.
BELIECTB IIpakTnueckoe 3ansaTHe Ne 22 Jlenarypauus 0OelKOB NPHM HarpeBaHWH, LBeTHbIE
OTAENbHBIX peakuuu 6eJIKOB. 2
KJIACCOB C CocraBiieHHe KaueCTBEHHBIX peakIuil OOHapy)KeHHs OpraHu4ecKuX COEJAMHEHUN
UCIIOJIb30BAHNE | OTJENIBbHBIX KJIACCOB. OK 01- OK 02
M JlaboparopHoe 3ansitue Ne 11 KauyecTBeHHble peakmuM HAa OTAeJbHbIE KJACChI
KAUeCTBCHHBIX | OPraHMYecKHX BeIeCTB.
peaxumii CamocrositebHast pagora Ne 16 Odopmienne 1ab0paTOpHO-NPAKTHIECKON pPabOTHI,
MOATOTOBKA K 3amute. [lonroroBka coobmenus (KOMIBIOTEPHOU MTPE3EHTAIIMN) TI0 TEME:
« Ponp Oenka B MUIIEBOI MPOMBIIIIEHHOCTHY.
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepKaHNeE (COAepP:KaHHue MPUKJIATHOT0 MOIYJIs1)
Pasznea 8. XuMus B ObITY M IPOU3BOICTBEHHOM JAeSITeJIbHOCTH YeJI0BEKA 6 \
Tema 8.1. IIpakTHyeckoe 3ansaTHE Ne 23 DKoJI0rnyecKas 0€30MaACHOCTh MOCJIeICTBHII ObITOBOM 2 OK 01, OK 02, \
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Xumusi B ObITY

H I[pOI/ISBOL[CTBeHHOﬁ HECATCJIBbHOCTH YeEJ/IOBCKa, CBfA3aHHasA C nepepaﬁoncoﬁ

OK 04, OK 07

u BeIleCTB. IIK 1.1-IIK 1.2
npousBojacTBeH | [lpakTuyeckoe 3ansitue Ne 24 Keiicol (¢ ydyerom Oyaymieii npodgeccnoHaabHOM
HOU AesiTeJIbHOCTH) HA AaHaJu3 HUHGOpMAUMH O NPOM3BOJACTBEHHON [1eATEJILHOCTH 5
JESITEIbHOCTH YyeJIOBeKa, CBS3aHHON ¢ mnepepa0oTKOl W MOJy4YeHHeM BellecTB, a TaKke C
YeJloBeKa JKO0JIOTHYECKOH 0e30IIaCHOCTHIO.
IIpakTuyeckoe 3anaTme Ne 25 3ammra keiica: IlpeacraBiieHue pe3yJabTaTOB 5
pelieHHs1 KelicoB (BBICTYIUICHHE C MIPpe3eHTaIue)
CamocrosiTesibHast padora Ne 17 OcdopmieHne MpakTUIeCKol pabOTHI, 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 JTAOOPATOPHBIC OMEPAIUH.
naboparopuoit | JlabopaTtopHoe obopynoBanue. TexHuka 6€30MacHOCTH U MpaBuiia paboThl (IIOBeIeHNUs) B
MPAKTUKH B | 1aboparopuu. OK 01
npodeccuonans | [Ipakrudeckoe 3anHsatue Ne 26 TumoBble pacueTbl MO 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
nojrotoska k 3auure. Odopmienue 6ykneros 1o teme: «Th B mabopaTopuu XUMHUN»
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 IIPO3payHOCTh, IBETHOCTb, MYTHOCTb) BOJbl. KuCiIOTHOCTP M meno4yHOCTH BoAabl. pH
BOJIbI cpeapl U MeToAbl ee ompenenaeHus. JKecTKocTh BOJAbI M METOJbl €€ OIpe/eIeHHUS.
CyImHOCTh METO/1a TUTPOBAHUS. OK 01. OK 02
Bunel jxecTkocTH BOIbI (BpeMeHHass U TNocTosiHHas). JKecTKOCTh BOJABI Kak MpUYMHA OI’( 07 ’
BBINAJICHUS OCA/IKOB MJIM 00pa30BaHUS COJECOTIOKEHHUH, NUMEIOINX MECTO B OBITY U Ha K 1.1-TIK 1.2
MIPOU3BO/ICTBE.
CocraB cosieli, BBI3BIBAIOIINX KECTKOCTHh BOJABI. XHMHUYECKUE INPOLECCHI, YCTPAHSIOIINE
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:
MaccoBas 10Ji1 PACTBOPEHHOI'0 BellleCTBAa, MOJISIPHASI M MOJISUIbHASI KOHI[EHTPAIUH. 2

Tutp pacrsopa.
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IpakTuyeckoe 3ansitue Ne 28 Pacuer KoHIeHTpanuii 3arpsI3HAIOIINX BeleCTB H UX
CpaBHEHHeE C npeaeabHo 1onycTuMbiMu KoHIeHTpauusamu (I11K).

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

CriocoObl yCcTpaHEHHUS BCEX BHUJOB JKECTKOCTM B 3aBUCUMOCTH OT COCTaBa CoJied
KECTKOCTU. PelleHMe SKClepUMEHTAJbHOW 3aJadd Ha BbISIBIIEHHME BPEMEHHOH H
MOCTOSTHHOM KECTKOCTH BOJBI. OL[GHKa BCPOATHOCTU YCTpAaHCHUA BCEX BUIAOB CCTKOCTU B
JOMAILIHUX YCIOBHUSX.

CamocrosiTeibHast padora Ne 19 PabGora c mureparypoit m MHTepHer-pecypcamu,
MOJI'OTOBKA COOOIIEHHH U MPE3CHTALUI 10 TEMATHKE.

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

XuMuueckui nuTtaHusa. BemectBa, (Qanbcuduuupyromue NpOAyKTbl NUTaHHUSA, U BEIECTBa,

KOHTPOJIb 3arpsi3HAOLIME MPOAYKTHI NuTaHus. OnpeaeneHue 3arpsA3HsIIOMINX XUMUYECKUX BELIECTB

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/III[HE 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.
CamocrositeabHass padora Ne 20 PaGora c nuteparypoil u MHTepHeT-pecypcamu,
MIOJITOTOBKA COOOIIICHUH U MPE3eHTALUH 110 TeMaTHKe.

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

XUMUYeCKui UCXOJs U3 XUMHUYECKOro cocraBa. MaeHTudukanus npoObl MOYBBI MO0 €€ XUMHUECKOMY

aHaJu3 npood COCTaBy, ONKCAaHHE BO3MOXKHOCTEH ee HmpuMeHeHHs. TpeOoBaHUS K KauyecTBY IOYBHI

TTOYBBI pasnuuHoro HazHaueHus. Onucanue 0coOEHHOCTEN HCMOIb30BaHUS MMOYB B 3aBUCHMOCTH
OT THIIOB, CIIOCOOBI YJIyUILIIEHHsI KaueCTBa MOYB B 3aBUCUMOCTH OT HazHaueHHs. OOnactu OK 01. OK 02
WCIOJIb30BAaHUS OPraHUYECKHX YAO0OpeHUN B 3aBUCUMOCTH OT KayeCTBEHHOT'O COCTaBa. OK 07’HK1 1:
Onucanve OpraHUYecKUX YIOOpPeHMH M UX NpPUMEHEHHE B 3aBHCHUMOCTH OT COCTaBa K 1.2 '

ITOYBLI M €€ PASHOBHUAHOCTH.

IIpakTnyeckoe 3anaTre Ne 30 O6s1acTH Ha3HAYeHUs (IPMMEHEHHUs1) NOYBBI.

O6mactu  Ha3HaueHUsT (IPUMEHEHUWs) TIOYBBI, MCXOM W3 KA4eCTBEHHOTO U
KOJIMYECTBEHHOT'O cocTaBa. Poib HCOPTaHUYCCKUX BCHICCTB B KAYCCTBC MHUHCPAJIbHBIX
ynoOpeHu, yayqmuresaed mouBsl. CoOCTaB MUHEPAIBHBIX YIOOPEHHUI U X IPUMEHEHHUE B
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3aBUCUMOCTH OT COCTaBa IMOYBBI U €€ PASHOBHUAHOCTH. B3aumocBsa3b cocTtaBa yI[O6peHI/II71
W UX BIMSHHS Ha BET€TaTHBHBIC CBOMCTBA M IJIOJOHOIICHU A paCTCHHﬁ.

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

HccnenoBanue BOAHBIX BBITSXKEK OOPa3IOB TOTOBBIX MOYBEHHBIX CMECEH (I pa3HBIX
TunoB pacrenuil). Onpenenenue pH mouBel ¢ MCHOIB30BaHMEM HHIUKATOPOB. OleHKa
TUTIOB TOYB B MPEACTABICHHBIX O00pa3ax (CHILHOKHUCIAS, KHCcTas, ciaabokucias,
HelTpasibHasi, 1eJI0uHast)

CamocrosiTeibHasi padora Ne 21 PabGora c mureparypoit m MHTepHer-pecypcamu,
MIOJITOTOBKA COOOIICHHH U MTPE3EHTALIUH 10 TeMaTHKE.

Tema 9.5.
Hccnenosanue
00BEKTOB
ounocdepbl

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

IIpakTuyeckoe 3anaTne Ne 31 MHcciaenoBanme o00beKTa HAa KHCJIOTHOCTD,
EJI0YHOCTh, XMMUYECKHUI COCTAB (3arpA3HUTEIH, MAKPO- U MHUKPO3JI€eMEHTbI).
OneHka KayecTBa UCCIENyeMOro 00beKTa, UCXOs U3 Pe3ysIbTaTOB XUMUYECKOT0 aHaIn3a

IIpakTnyeckoe 3ansaTue Ne 32 MTtoropasi KOHTpo/IbHasA padora 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

IIpomexyTouHas arrecTanus (3K3aMeH)
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3. VYCJOBUSI PEAJIM3AIIMA PABOYEH TTPOI'PAMMBI
YUYEBHOI'O IPEIMETA

3.1. MarepuajbHO-TEXHHYECKHE YCJOBHS Peaju3aluu NPOrpaMMbl
y4eOHOro npeamera

Jns  peanuzanusg ydyeOHOro mpeaMeTa B HAIMYUM KAaOWMHET: XUMHUA U
naboparopusi: XUMHs JJIS MPOBEJCHUS 3aHSITHUH BCEX BHUJIOB, MPEAYCMOTPEHHBIX
oOpa3oBaTenpbHON MNpPOrpaMMoi, B TOM YHCII€ TPYIIOBBIX W HHIMBHUIYAIbHBIX
KOHCYJIbTallMi, TEKYIIEro KOHTPOJISI U MPOMEKYTOUHOW aTTECTAllMU, a TAKXKe JJIs
CaMOCTOATENLHON Y BOCTIMTATEILHON paOOTHI.

MarepuanbHo-TexHHUUeckasi 0a3a KaOWHETa COOTBETCTBYET JCHCTBYIOIIUM
CAaHUTAPHBIM U MTPOTUBOIOKAPHBIM HOPMAaM.

MarepuanbHO-TEXHUYECKOE OCHAIllEHHE KaOWHeTa: XuMHs, JabopaTopuu:

XUMUA

Kabuner: xumus,O0opymoBaHue:

maGopaTopus: KommnbroTep craiiioHapHbI-1;

XUMUS [Tpuntep — 1;

Jlocka yueHnueckas — 2;

Moienu KpUCTaTMISCKUX PEIIETOK M OPraHUIeCKUX BemecTs - 12;

KoJeKIuy noje3HbIX HCKOMAeMbIX, MUHEPAIOB U METAJLIOB — 3;

'Y4eOHbIe IIakaTel 1Mo u3ydeHuro Xxumun — 20;

AniTeuka repBoi momoIny paboTHukam — 1;

HarnsmHoe mocoOue JIsl caMOCTOSATENBHBIX padoT — 6;

Harmnsinoe nocoOue i1t 1a00paTOpHO - MPAKTUYECKUX padboT — 6;

HarnsimHoe mocoOue JTsl aTTecTalliy CTYICHTOB — 6;

CTOJI UIS1 BECOB — 2;

Cromn 1y1st THTPpOBaHUS — 2;

Crton 1abopaTopHbIi pabounii — 2;

Cton ocTpoBHOM — 4;

CToJ IPUCTEHHBIN — 3;

Croa-motika JIAB-ITPO MO30 - 2;

[xad BEITSKHOMN A5 MyenbHbIXTeuei-1;

[xad BeITSKHON — 1;

Kpecio — 20;

[xad st 1abopatopHON MOCYIBI - 2;

[xad mist ogexant — 1;

[xad s XpaHEHUS! peaKTHBOB- 2;

Cymmika uist mpoOoupoB — 2;

Xumuueckas nocyza (JraboparopHasi):

MPOOUPKHU, KOJOBI, BOPOHKH, XMMHUYECKHE CTaKaHBI, IITATHUBBI, 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,  «OOpa3pl  HEOPraHWYECKHX  BemiecTB»,  «[ aloreHunI»,
«Cynbstatel, cynbpurel, cymbQuab», «lamoreHsr», «MeTaibl U OKCHIBI»,
«Hutpats», «Coennuenus xpomay, « THIUKATOPBD».

Ilepuonnueckas cucrema 1. 1. Menneneesa;

[TakaThl IO OpraHUYECKOM U HEOPraHWIECCKOW XHUMHH.

HCTPYKIIMOHHBIE TEXHOJIOTUYECKHUE KapThl, JIEMOHCTPAIMOHHBIE Y4EOHO -
HarJsAHbIC TI0COOMS, KapThl, IUIAKATHI, JTUAAKTHYCCKHMA W pPa3IaTOYHBIH
MaTepUabl.

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

pacIpoCTpaHseMOro IPOTPAMMHOTO 00eCTIeUeHUS.

Ne HanMeHOBaHKE TUIIEH3UOHHOIO M CBOOOIHO PACIPOCTPAHIEMOrO IIPOrPAMMHOIO
/1 obecIieueHs, B TOM YHCJIE OTEYECTBEHHOTO IPOM3BOJICTBA
1 Oducuoe I1O u3 cocrasa makera Microsoft Office 2019
Omnepanuonnas cucrema Microsoft Windows 10 TS 006pa3oBaTeIbHBIX
OpraHu3aluin
3 AHTHBHpPYCHOE ITporpaMMHoe obecrieuenne Kacrnepckwuii

3.2. TpeOoBaHMS K KAIPOBbIM YCJIOBHUSIM peau3annu

Peanuzanust oOpazoBaTeaIpHON MPOTpaMMbl 00ECIICUUBAETCS MEAarOrH4eCKUMU
pabOTHUKAMU KOJUIE/Ka, a TaKKe JIMIAMH, TPUBJICKAEMbIMU K pealu3aiuu
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 JIOMOJIHUTENbHOE MpodeccuoHaIbHOEe 00pa3oBaHWe [0 MPOrpaMMam
MOBBIIIIEHU KBaM(PUKanu He pexxe 1 pasza B 3 roga, ¢ ydeToM paclIMpeHus CIIeKTpa
npoecCHOHANBHBIX KOMIETEHIIMH, B TOM 4YHCiIe B (opMe CTaXUPOBKH B
OpraHu3allvsiX, HaMpaBJICHUE JACATEILHOCTH KOTOPBIX COOTBETCTBYET 00JIaCTH
npo¢eCCUOHATIBHON JIEATEIbHOCTH.

Honsg  megarorudyeckux  paOOTHHUKOB,  0OECTHEUMBAIONIMX  OCBOCHHUE
oOyyaromumucs npodecCuoHaIbHbIX MOAYJIEH, UMEIOIINX OIbIT JACSITEIBHOCTH HE
MEHEee TpexX JIeT B OpraHM3alusixX, HaNpaBJICHUE JIEATEILHOCTH KOTOPBIX
COOTBETCTBYET 007acTH MPOPECCHOHATILHON NIEATEIIbHOCTH B OOIIEM dYHCIIe
MeJJarOTMYeCKUX PabOTHUKOB, PEATU3YIOIMIMX MpPOrpaMMbl  ITPOQECCUOHATIBHBIX

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

JIist peanu3alyy nporpamMMbl Kaxablid oOydaromuiicss o0ecrneyeH JO0CTyIoM K
0a3am aHHBIX ¥ OMOIMoTeuHOMY (DOHTY 00pa30BaTEIHLHON OpraHU3AIIH.

bubnuoTeunbiit PoH UMEET NeYaTHbIE W/WIIK 3JIEKTPOHHBIE 00pa30BaTENbHbIC
u  WHPOPMAIMOHHBIE PECypChbl, PEKOMEHJIOBAHHBIE [IJI1 WCIOJB30BAHHS B
00pa30BaTEeNBLHOM IPOLIECCe, HE CTapIle MATH JIET ¢ MOMEHTA U3/1aHus.

[TepeueHp yueOHBIX U3AHUN:

1. AHanmuTH4ecKass XUMHUS . y4eO. IS CTyA. YUPEeKIEHUW cpea. mpod.
obpazoBanus / [FO.M. I'nmy6koB, B.A. I'onoBaueBa, 0.A. EbumoBa u np.] ;nox pen.
A.A. Umenko. — M. : M3natenbckuit ieHTp «Akaaemusi», 2019

2. 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-¢ m3n., 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 creruaIbHOCTEeH €CTECTBEHHO-HAYUYHOTO TPOQuMIIs: 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. Tabpuensu O.C., OctpoymoB W.I'., CnaaxoB C.A. Xumus: nocobue s
noarotoBkn kK EI'D: yueb. mocobue mis cCTyd. ydpexaeHud cpem. mpod.
obOpazoBanus. — M., 2014.

6. ['abpuensa O.C., JIbicoBa I'.I'. Xumus. TecTsl, 3a1a4u U ynpa>kHEeHUS: y4eO.
nocoOue I CTyA. YIpexkaeHuu cpen. mpod. oopazoanus. — 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-e¢ usn., crep. — Caunkrt-IlerepOypr: Jlans, 2022. —
316c.

HNutepner- pecypcesr:

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 3HAHUS U HpI/IO6peT€HHLIC O6y‘{aI-OHII/IMI/ICSI YMCHUA

U HaBbIKM, HampaBieHHbIE Ha (OPMUPOBAHHE OOIUX M TNPOPECCHOHATBHBIX

KOMIIETEHIINHA, KOTOPBIE CUHXPOHU3UPYIOTCA C IPEAMETHBIMU

pe3ynbTaTamu

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

JIJIst KOHTPOJISI ¥ OLIEHKH Pe3yJbTaTOB OOYYECHHS MPEIyCMOTPEH BHIOOp (hopm

U METOJIOB C YYETOM MPO(PECCUOHAILHON HAMPABIEHHOCTU 00YUYEHHUs 1O MPOrpaMme

y4eOHOTO MpeIMeTa.

Koxa u nHaumenoBanue GpopmMupyembIx
KOMITETCHIINH, KOJI TUYHOCTHBIX
pE3YIbTAaTOB

Pasgen/Tema

Tur OLleHOYHBIX MEPONPUATHI

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

Paszgen 1. Temsr:

1.1, 1.2.

JEATCIIBHOCTH  IpuMeHuTeNbHO K| Pasgen 2. TeMbl:| mpakTHYECKUX pabot (pereHus
pa3IMYHBIM KOHTEKCTaM 2.1, 2.2. KAaueCTBCHHBIX, pacyYeTHBIX |
Paznen 3. Tewmbl| mpodeccHOHANBHO OPHEHTHPOBAHHBIX
3.1,3.2, 3.3. 3a/1a4);
Pazgen 4. TeMsbl{| OIl€HKA TECTOBBLIX 3aaHMIA;
41,42,43. OLIEHKa KOHTPOJIbHBIX padoT;
Paznen 5.| BBIMIOJTHEHHBIX MPOCKTOB;
Temrr:5.1, 5.2. OllEHKAa  BBIIIOJHEHHUS  JOMAIIHHUX

Pasnen 6. Temsr:

6.1, 6.2.

Paznen 7. Temsr:

7.1.,7.2.

Pasnen 8. Temsbr:

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

9.4.,95.

YcTHBIN U QPOHTATIBHBIN OIPOC,
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
uH(pOpMaIMOHHBIE TexHoJiorun 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 onpoC,

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  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
3HaHMsT 00 W3MEHeHWW Kiumarta, 8.1. KAueCTBEHHBIX, pacyYeTHBIX |
MIPUHIIMIIBI oepexuuBoro| Paznen 9. Tewmbl:| mpodeccMOHANbHO OPUEHTUPOBAHHBIX
MIPOU3BOJICTBA, s dexruBHO 9.1,9.2., 9.3 3amau);
JIEWCTBOBATH B ype3BbvyaiHbix| 9.4.,9.5. BBITIOJITHCHHBIX TIPOEKTOB;
CUTYaIUIX OIICHKAa  BBIMOJHEHUS  JOMAIIIHHX
CaMOCTOSITENILHBIX PadoT;
OIICHKA BBITIOJIHEHUSI MHTEPAKTHBHBIX
3aJJaHu U
[1K1.1. Bemonusats TexHonoruueckue Pasmen 1. Temsr:
orepanuy MPOU3BOJCTBA TPOAYKTOB 1.2.
NUTaHusg u3 MsAcCHOro cbipbsi Bl Paznen 3. Tewmsr: . .
VYCTHBIN 1 TUCBMEHHBIHN OIpoC,
COOTBETCTBMM C TexHoornueckumu| 3.2, 3.3.
nabopaTOpHbIE W TPAKTUYECKHE
UHCTPYKIUSAMH. Pasnen 4. Tewmsr:
43 paboThl, TECTUPOBAHHUE,
- KOHTpOJIbHAs paboTa
Paznen 3.
Temrr:5.1, 5.2.

Pasnen 6. Temsr:
6.1, 6.2.

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

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

Pa3zgen 1. TeMmsl:
1.2.

Pa3zgen 3. TeMrl:
3.2,3.3.

Pasnen 4. Tewmmr:
4.3 .Paznen 5.

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

KOHTpOJIbHAas paboTa
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MIPOUCXOXKICHHUS.

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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