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Pabouas nmporpamma yueOHOM TUCIMIUIMHBI pa3paboTaHa Ha OCHOBE:

— (enepanbHOTO rOCYJapCTBEHHOTO 00PA30BATENBLHOTO CTAHIAPTa CPETHETO OOIIET0 00pa30BaHUS
(yrBepkéHHOTO mpukazoM MunoOpHayku Poccun ot 29 nexabpst 2014 r. Nel1645, ¢ uamMeHeHUAMHU
U JOTOHeHUsIMHU oT: 29 nexadpst 2014 1., 31 gexadbpst 2015 r., 29 urons 2017 r., 24 centsadps, 11
nexabps 2020 r., 12 aBrycra 2022 r.);

— (¢enepaabHOro roCyIapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTA CPEIHETO MPO(HECCHOHATEHOTO
obpaszoBanusi mo cnenuagbHocTH 35.02.16 DkcrutyaTanuss U PEMOHT CEIbCKOXO03IUCTBEHHOM
TEXHUKH U oOopynoBaHus (yTBepxaEHHOro mnpukazoMm [Ipuka3 MuHHCTEpCTBA MPOCBEUICHUS
Poccun ot 14.04.2022 N 235;

C y4ETOM:

— (enepanpHOIl 00pazoBaTENBHON MPOTrpaMMOi CpeaHero o0Iero oopasoBanus (yTBEpPKIEHHOM
npuka3zom MunucTepcTBa npocsenieHus PO ot 23.11.2022 Ne 1014);

— TpuUMepHOM pabouell mporpaMMbl 001IE00pa30BATEIPHON JUCHMIUIMHBI «XUMHUS» IS
npoecCHOHANBHBIX 00pa30BaTeIbHBIX OpraHu3anuii (yTBepknéHHOW Ha 3acemanun CoBera 1O
OIICHKE COJIEp)KaHHMS W KadecTBa MPUMEPHBIX pabouuMx MporpaMM oO0IIeo0pa30BaTEILHOTO H
COLMAIIbHO-TYMaHUTAPHOTO LIUKJIOB CpeJHero mpodeccuoHaabHoro obpasosanus, ot 30.11.2022,
npotokoi Nel4);

— pEKOMEHJalU{ M0 peajlu3aluu CcpeaHero oolmiero oOpa3oBaHHs B Ipeleiax OCBOCHHUSA
00pa30oBaTeNbHON MPOrpaMMBbl  CpPEeJHEro Npo(ecCHOHANBHOTO 00pa3oBaHMs (HAIPaBICHHBIX
JlemapTamMeHTOM TOCy1apCTBEHHOU MOJIMTUKHU B cepe cpeHero npodeccuoHalbHOTO 00pa30oBaHUs
u nnpodeccuonanbHoro odyuenus, ot 01.03.2023, Ne05-592).



PazpaboTumnku:

UrnarbeBa Hapexna I[laBnoBHa, mnpenogaBaTeinb ﬁOMKap-OHHHCKOFO arpapHoOro KoJuieIxKa
DI'BOY BO «III'TY»

Peuensent (snympennuti)
N.B. HukomaeBa, mpenoaaBatenb BbICIHICH KBamn(ukannuoHHON kateropuu Homkap-OauHCKOTO
arpapsoro koutemka @I'bOY BO «III'TY»

PenieHseHr (snewnuii)
N.A. JlapuoHoBa, npenoaaBaTenb Boiciie kpammdukanuonnoi kareropuu [’ bOY CIIO Pecry6m-
k1 Mapuii D11 "ToproBo-TeXHOIOIrMUECKUN KOJTEMXK"



COJEP)KAHUE

l.

AHHOTALUS

OBIIAS] XAPAKTEPMICTUKA YUYEBHOM JUCLIUTIIMHBI
CTPYKTYPA U COJIEPYKAHUE YUEBHO JIUCLIUITJIVHbI
YCJIOBUS PEAJIM3ALIMY YUEBHO! JUCHUIIIVHbI

KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHM S YUESHOU JIUCIIUITIMHBI



1. AHHOTAIMSA

VYyeOHass quCHUIIMHA «XUMHUS» SBISETCS Y4aCThIO OCHOBHOM MpodeccroHanbHON 00pa3o-
BaTEeNbHOW MpOTrpaMMbl cpenHero npodeccruoHanbHoro obpazosanus (manee — OITOIT CIIO) mo
crienanbHOCTH 35.02.16 DKermmyaTaius 1 PEMOHT CEJIbCKOXO03SHCTBEHHON TEXHUKH U 000pyI0Ba-
HUS U3ydaeTcs B o0meoopazoBaTenbHoM mukiie yaeonoro miana OITOIT CIIO Ha 6a3e 0CHOBHOTO
obmiero oOpa3oBaHUs C MOJyYEeHHUEM CpemHero obmiero obpaszoBanms. [Ipoduns — ecTecTBeHHO-
Hay4HBIN.

VY4yeOHasi TUCIHUTUTMHA « XUMUSD» SBISETCS YICOHBIM MPEIMETOM 005S3aTeIbHOU MpeaMeT-
HOM ob6nactu «EcTecTBeHHO-Hay4yHBIE MpeAMEThI» (eaepaabHOr0 rocyJapCTBEHHOTO 00pa3oBa-
TENBHOTO CTaHJapTa cpenHero oomero odpaszoBanus (gamee — ®I'OC COO), oTHOCUTCS K YUCTY
0a30BbIX TUCHIUIUINH, U3y9aeMbIX B COOTBETCTBUU ¢ TpeboBanusimu ®I'OC COO.

Copep:xanue MporpaMMbl 00IIe00pa30BaTENbHON AUCIUILIUHBI «XHUMHsD) HAIpPaBICHO Ha
JTIOCTIDKCHHE PE3YIhTAaTOB €€ M3ydeHHs B cooTBeTCTBUU ¢ TpeboBanmsimu OI'OC COO ¢ yuerom
npodeccuonanbHoi HanpasneHHOcTH PI'OC CIIO.

OcBoeHue coaepkaHusi y4eOHOM TUCHUIUIMHBI «XUMHUSD» O0ECTIeUYUBaeT JOCTHKEHHUE CTY-
JNEHTaMH TUIAHUPYEMBIX Pe3yJbTaTOB 00yueHUs: (JINYHOCTHBIX, METAIPEIMETHBIX M TPESIMETHBIX) U
pa3BuTHE 00IMKX ¥ MPO(HEeCCUOHATBLHBIX KOMITCTCHITHH.

B pamkax u3ydeHus: JUCHUIUTUHBI « XUMUS) MPEAYCMOTPEHO BBHIOJHEHUE UHIUBU Ty alIbHO-
ro IMPOEKTa.
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2. OBIIAA XAPAKTEPUCTHUKA PABOYEH TIPOTPAMMBI YUYEBHOM
JANCHUITVINHBI

2.1. Mecrto nucuumiaudbl B ctpykrype OITOII CITIO:

VYyeOHas quCHUIUIMHA «XUMHSD) U3ydaeTcsi B 00IIeo0pa3oBaTeIbHOM LHUKJIE Y4eOHOTO IUIaHa
OIIOII CIIO 1o cnermanpHOCTH 35.02.16 DKCImuTyaTanmusi 1 peMOHT CEIbCKOX03SMCTBEHHOW TEXHUKH B 000-
pyloBaHusi, SBISETCS YYEOHBIM TPEIMETOM 00s3aTenbHOU MpenMeTHor obnactu «EcTtecTBeHHO-
Hay4Hble peameTsy GI'OC COO, 0THOCUTCA K YMCTy 0a30BbIX IUCIUILIUH.

2.2. lesapb 1 nJIaHUPYeMbIe Pe3yJabTaThl 0CBOCHUS IHCIUILINHbI:
YyeOHast AUCHUIUTHHA « XUMUSD» OPHCHTUPOBAHA HA CIICAYIOIINE TEIH:

* DOpMHUPOBAHUE y CTYACHTOB MPEACTABICHUSI O XMMUYECKON COCTABIIAIONIECH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpaA KaK OCHOBBI IIPUHATHUS PELICHUN B )KM3HEHHBIX U IIPOU3BOACTBCHHBIX CH-
TyalusiX, OTBETCTBEHHOT0 MOBEJCHUS B IPUPOTHON Cpee.

e chopmupoBaTH MOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX MPOIIECCOB U SBJIC-
HUM B OKpY>KaloIIEeH cpelie, [eJIOCTHOM HaydyHOM KapTUHBI MUpPa, B3aUMOCBSI3U U B3aMO3a-
BUCUMOCTH CCTCCTBCHHBIX HAYK;

® Da3BUTh YMEHHs COCTaBIIATH (DOPMYJIBI HEOPraHWYECKUX M OPTaHWYECKHUX BEIIECTB, ypaB-
HEHHSI XUMHUYECKUX PeaKUni, O0BSICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMH-
YECKHX 3KCIIEPHUMEHTOB,

e chopMHpPOBATh HABBIKM MPOBEACHUS MPOCTEUIIMX XMMHUYECKHX SKCHEPUMEHTAIbHBIX HC-
CJIEZIOBAaHUI ¢ COONIOZCHUEM IpaBWJI 0E30MacHOTO OOpalleHHs ¢ BellecTBaMU M Jabopa-
TOPHBIM 000PYZIOBaHUEM;

® Da3BUTh YMEHHs MCIIOJB30BaTh MHOOPMAIMIO XUMUYECKOTO XapaKTepa M3 Pa3IU4HbIX HC-
TOYHHKOB;

e chopMHpPOBATH YMEHHs IPOTHO3UPOBATD MOCIEACTBUS CBOCH JEATEIBHOCTH U XUMUYECKUX
IPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

e chopmupoBaTh MOHMMAaHWE 3HAYUMOCTU JOCTHKCHHH XUMUYECKOW HAYKH W TEXHOJOTHMA

JUIS Pa3BUTHS COLMAIBHON U IIPOU3BOJICTBEHHOM cep.

Oco6oe 3HaYeHUE AUCIUIUIMHA UMEET Tpu (OPMHPOBAHUM M PAa3BUTHUU OOIMX W Mpodec-
cuoHaNbHBIX KoMmneTeHIn B coorBeTcTBUU ¢ PI'OC CIIO no cnenuanbHoct 35.02.16 Dkcrnnya-
TaIus ¥ PEMOHT CEIbCKOXO03HCTBEHHOM TEXHUKU H 000PYIOBAHMS:



-00 XIDIOOhMIHX EWHBEOHOWHEBH dIBH0EIIOLION 9ILONA -
B (OhFa) 4

-7odll XI9HhABHOHHOEL109109 XUIAAY MWEMHOIrgRLOTdI
M MNEULEHOU O UMHBHE XUMOORMWHUX 9EBE00WUBEY ILELFH|
-199 ‘puHoMmedgodn XM M 910008 XMDOORHHRIdO M XM
-OhMHEIdOOH 9101090 U BUHO0d10 MUHEOMIO HdIl BULEH
-OII QUIIOIAG10198L000 ILEHOWHAI ‘UMIBHON XIIHHORAEY
qeggoonreed U myeHendn sigHdonedReX 9IKIr9BI9d ILONA -
{eMO9OIrdh ULOOHAIALEJY HOMOOhULNedI U ALI9Q)

g €LOJIO8 XMMOOhMHEIdO U XMMOORMHBIAOOH XHUINIUOH
-Xed MMHREOLIIIOION WOHORILIOEQQ U UMHORAIOII ‘QgBLI0)
‘Xed10M0gd O EHUHIIOE) OUMOORUIOLOLNB() ‘UMNHMX MIIEH
UIDIOORUIOENHD  ‘ULOOHdOWOHONBE  ‘(1900BW  BKUHOHEX]
-00 HOMBE ‘BEIQIUAUTHIN 'M'I7 HOMeE UMMOonUIrondan ‘uun
-BUII00OUT HOMOIhULUIrOdINdIre Kudodl ‘eaodarrlAq NV
dLOJIod  XMMOOhMHRIdO EKHMHI0dLd OJOMOJhMWHX Eud
-00L) 19HOMRE U MMd0aL ‘(oudddoHdRd J0MOORMWHX ‘UUIY
-1edd MOMOORMIWHMYX 9100d0OMO ‘dIrdLUEOHBLIJ0E ‘dIrQLMI]
-OMMO  ‘BUITBUIIOOOUY BBMOORMIMIOdLIMOIE ‘IILUIrOdINIIE
-OH ‘[diurodiyore ‘dogroed ‘(BHOWQO OJOHHOM MUINEAd]
‘OMMOORMINAOLOTHE H-0€M€  ‘QIIHIIALUEOHBLIO09-OHILAL
-UIOMMO0) UUIDBad XMMOORMIWHX MUHL ‘BMIOMAd EBMOOh
-UIeLond  ‘BMHOHHIO0O QIYHABLIAMOIOWNONO0J19d ‘OHOgE
OOHdALAdLY ‘dommron ‘dowoHOW ‘(MMIrdg ‘19dmx ‘19104
-OILIA) BELOOMIOE OIMHEMINE MMOJRHIOLOUQ ‘BMHOHMIIIO0D
onmexdoroorose u -rodorouy ‘19rodorogorIf ‘UIOLON
-01 ‘wBd nmooRuIOrOoWod ‘ladowosu ‘Budomosu ‘rexured
‘eIIAdI BRHIIBHOMIDIHAQ ‘190X MIIHIOdAIIA ‘Wo990
MITHABI'OW ‘e00BWN BBHABIOW ‘dIrOW ‘9€KED BBMOORMWUX|
‘EUHOIOMMO 9JHOLALY ‘dId0HdIdIenudroodiyore ‘4LO0H
-1HOIrRd ‘BIAMOLOW ‘HOM ‘@OWOle UIrelngdo o19HHOAIMOIE
-p -d ‘-s ‘ewole BMROI'0OQO EEHHOAINOI'E€ ‘WOLE ‘LHOW
-OIr€ UMDIOOhHMINMX) BULEHOLL QUINOIBIBIOLIOEOHOO0 :1JBH
-oilnid KedOL10OM ‘UMHEBHE XIDIOORMWHMX UOWOLOMO dLdIrerrd

‘XEULOIDA XI990H 9 OMHOHOWEH J1edOdHSOH.I
-odn ‘9100Hdog90100Y X1 9LRIMHITO UNOIRULUAY ‘[I1RLIIAS
-od uReYes HOMAd OIYOX 9 JIHHORAION 9IvdodHUsHIreHR -
‘sunomad mudoindy n iadromeden
qregeres ‘UMHIKAIELA XMOE) BALIIIIALRERNOY KIT I9LHOWA ]
-de 91uroxeH ‘BMHOMIOd 99 ASOLOIMNI 9IeINdIGd ‘AheIreS d1ed|
-odUsHIrBAIN® B UKD JITHHOIIOTSI0-OHHURUAIT 9IKIdBIdd -
‘worgodu suHomadeed HNeMI9gRH ‘ULOOHAIOLEIY HOH|
-1X00d1I ¥ HOMO9IALRHOTIIOOU-OHQIhA UNBNIGERH IdIreIrd -
BUELOUAY QMO9IALBIONIIIIU d1940ERQ (9
WarrgodIr X19H
-HOHEMK nuHAMAd ndil oOMHOLIIIIIN doHgHnIeadY dredaudsed -
‘MLOOHIIQLEDY
AUELOTAIO0N UMOUd 91BEMHAIIO ‘WKL 0LleL9IrAcdd oudLd
-1091009 9LBIMHONIO ‘ALOOHIIALEY 9 I9auIdoddod 91uooHd -
‘XEUHOIAE XI9INoRd
-ndrewooed g sunodogniodn 1 nLOOHdOWOHONRE ILKIGKBIId —
‘BMHOXULOOY XU nudorudy
¥ 19dromeden dredgeres ‘ULOOHIIDIKIY UIAT ILKIOITIdIIO —
{EMHOINIQOQO0 U UMITeMNHU(PHUIIRIY ‘BUHOHERAD KIY
EUHBEOHOO0 UITK MeHEUAI UIIHHOELOQMAD 91BaUIdBHRLIOA —
‘OHHOd010004 99 areaudrenooed ‘Amargodu
qregoduenrreAnye u 9areaodurAwdod OHIIrOLEOLOOWED
:BUE1OUAY OMMOORMIOL J1990¢RQ (B :HWBHELINIY HIWITH
-9IrLBIBHEOI HNITHQIhA HINIIHILBYAIaNHA dJNHITRIrd()
"ULOOHIIDL
-EOT HOHIIrEHOMO93(Podu wedoo wigHRuIreed i 0odorHH -
{9ID0HIIRLEIY
OIAMeL 9IBHIOIIId OHIIRIKOLIOWR) U 91edoduHern ‘aregod
-MUIIMHU 9L00HQOJ0I) ‘ULOOHHAIgedIEH HOHII'BUIIO) U HOXD
-OhM.IOIfOHXAL ULOOHAIRLEIY HOHIUINE M 9100HE0LOI
‘omgoirorAdi
‘ed10do10BIN HLOOHHON OMHBHE0J0 ‘ATAdL M 9100HI0LOI
{BUHBLHUINNO0Y 01090VAdL MLdEh g

WRLOMOLHON WIIH
-huireed M oHIIrLUHOWNAI H1J0H|
-9IrOLEOY HOHIIrBHOMOdd(odI heY|
-e¢ BUHAMA 199000110 41edugiag|

10 10

(BMHORAQO 191B19rrA€d QIIHIOWITOdIT)

dMIHdeHUIrTMIIIH]/

(BUHORAQO 191B19rrA€dd QIHIOWIOAIIBIOW U OI9HLOOHRMUIY)
MM

BUHIhAQO 19LeLdIrA€dd d1amaAdunerr

MMITHILIINOM dMINIQ()




WOUHOHOWMAII XM M MWBELOJIMIOE O XITHHBEKED
‘XEUNBALAD XIIHHOHEMX XIJHIOAMHOM g HUHOMmMOd KWL
-KHUAI K'Y EMHBHE OMDMOORHMINHX QIIHWOLOMO d1BOE£dIrOll
-OM  ‘B1OQMIO BALOORHION ‘dOfBl (BUEOLDA OIIHALEW
-doH) BWo400 ‘19008 :1I9HOJOLO MOHHOELOORHUION O BEL)
-omod xumoiAeudoryedex ‘HURMINY XUMOOhHEU(] WOMHEd
-0€£4IfOIION O UUIEd XMMOOhMIWHX WEHHOHERAA U WeIrAI
-do WIMOORMWHX ol 1919hoed diMrogodn 9IdmA

‘orrado nonrodudn u orggodorre AWao499|

M EMHOIMIOHLO OJOHHEEOHO0QO MMOORMIOLOME U hBIE
XDIOdhULYRdI BMHOMAd BI'Y HOWHIIOXQO0OH ‘ULOOHLOWER]
MOHIIBHOUIINHA(D 99 ‘ULOOHRMI 19dALIIAN ¥ BUHOLTIIIIN
puHegodundod € ‘[9rodudun MMHOINEE MMHBHEOL € WM
-ux urod ‘edun 1[9HULdeY MOHhABHOHHOELOOLId UOIIOIKL]
-4BLO00 UOMOORMWUX O :BUHOIrgerorodu areaodundodo -
UUIedd JUMOOhUNUX 9Led0dUITH(PHUOIIRIN (dLIINIIY|
MoLomad  XUMOIhUIIreLOUdN MuuL ‘(keHrodorrod ‘EexdO
-ORULIBLOW ‘BBHHOM ‘EBHLHOLBLOM) UOEKED XUMOOhMINMX
[qrud 9LBIOTOdIO ‘edlOMOE) JUINMUOHXEd U €BLO0D XU
qaregocudoryedex ‘UMHOHUIIO0D WeHLAdI U WBOORI WIGH|
-HOLRIOdIIO M ELOJIOE XUMOOhUHRIAO U XUMOOhUHEIdOOH
XITHHORAEM 9LOOHXOUTBHUAI dIBEUIEBHBLOA 9LOWA
‘UUImIead XMMOORUINUX UHH]

-oHgedA MWEOUIIRE U MWNBLHOWHAOIIONE MIWHITIOIAE10199.10
-00 41091198 BALOMOLD SUMOORMWHUX Sl9HdomNedReX dIRIK
-dogrron ‘IrolMO XM 9IEHOEKIQ0 ‘MHIDIEId XMMOOhHWUX|
EUHOHgRdA ‘4100Imod XMMOOhMHRIdO U XMMOOhHHBIJOOH
[qrAWdod 9LEIrgae1009 ‘(XUIAAY U Y00 BREIILUI ‘9L004EH
KBHOIMBIOH ‘91009€M KBHOIIEBI ‘NBUWIWE ‘€Bl UIGIOMMOLIA]
‘ced MI9HABIA ‘HUIUIMT ‘BLOIOUY BBHOADA ‘ruIordrendod
‘roHO() ‘HMdONMII ‘HOIMIONE ‘HOUMLE) €IOJMIod XUIM
-MOHXRY KHWHRLEBH JIHAIBMENdL M MMWUX HOHIeIudry
1 HOMOORHMIAd0OL BEOI0D OJOHTOJBHAIKOW HHHOHUID

ouLedll HOHAI'BUIIO0
Y YOHAIrOLRIBHEO g BMHRIOEIIOIION XU 9100HQOI0IID

‘gu”HomIad U 19|

-oxIron a19H9IreHNINdO 91eIerrradil ‘Ualry 91990H 9LeIudr9d

‘HALORIFQO

XI9HIOWIodn Xi9Heed €M BUHRHE 91ed0dUdIOLHU  9IOWA

‘MIOOHIILEQTOHEMX ULOBIIQO OIAM)

-onuLMedll U OIAHAIALBIRHEOIL 9 BUHRHE 91UO0HAdII 91oNA




INOUHOHOWHUAII X1 ¥ HINBE.LINI

-0€ O XITHHEEEED ‘XEUITBALAD XITHHOHEMX XITHIIAMHOM 4
UUHOMAd BULEHUAI BT BUHRHE OUMIOhMINHUX JI9HNILOUD|
9IBE0EIIIOLION ‘BELIIMINE BALOJRULON ‘@0ckd (BUFOIdA]
Q19HAIreNdOH) BNO9.Q0 ‘T990BI :19HOJOLd HOHHIELIOhHUILOY
0 ed1odmod xumoikendoredex ‘HURUIE XUMOIhUEUD
WOMHBEO0EIIOLION O UHINBIA XUMOOhUIWHX WEMHOHARAA U
werAndod WInIOORMWUX ol 1M1oRded 91urogod 9LoNA -
‘{(ouHREOdUIAYONW ‘LHOWHAILIONE ‘OUH

-0doWeN ‘OMHIIOIIIQRH ) UMHALEE XUMOJhMINHX U LMY
BEUHEHEON OJOHhABH HWNBIOLOW MWISHEOHOO 9LXRLd -
‘{(oniAdr 1 1oHdOIH]] 91090 ‘unrewdoHy

090098 41070dd) 0MUHROLOU XI9HERd €U OIAWIBRALS
-ol ‘oineNdo(HA OIAMOORMINHX 91eE0dUENIBHE ILONA -
‘gorerdrrAead xuLe o

-OHO0 BH 19rrod19d 9regodurAmdod u uuimedad XUIMoIAa.L)
-1041000 uuHOHgedA nounee owdod g eLHOWMAILIOME O]
-OMOORMIWMX 191e19rA€dd qrBIraeroradn ‘wonHedorAdogo
wigHdorledogerr 1 MNed1ddmod 9 UMHAMedgo udi ULOOH
-0BIIOEQ MMUHXIL Mwerngednl 0 MME10199.1009 € (|, 19U IBL
-OWOH,, U ,I9ITBIJJA[, WBWOL O HMhel'ee OI9HAIBLHOWH(
-ouoe 9remad (BMHOWWE HOHUIBM BH ‘[IHOMHE-THAOLX N
-1teHoQdex ‘-1earAo eH UMIIEdd JI9HHOELOOREN ‘dododl
-oed x19HIrog Arddo 9IEIOTAdIO ‘BHOWQO OJOHHOM WU
-xead qrnrogodi ‘goMIrog nUImEad d19HLEN ‘UHHRgodIEH
ndi  godrog BuIeRdALBHOY (ALOIOMM OIAHJADMA ‘IreW
-xedX ‘MArHISTAIe BH UUIDIEId OIIHHOEALOORRN ‘dLOMO0€d)
OI0 OWHORAEM U BHOIMLE OUHORAION ‘HuHEedddIeH
ndo  a1oomog  xudodhuHeldo kmHOmedaodn) rHoWwmd
-QLIOME UMMOORMWMX 9LBHIOME M 91Bd0dUHBIT 91ONA -

‘MLOOHRMI ULOOHIBIOEdQ HOHHOMITBWAO(pHY]
‘uumewdoHY 191UIeE M BUHEdeHEOORd MWEMIIEeH 919Irerd -
‘MLOOHORBIIOEQ HOHHOMIT
-ewdoau wdoH ‘wdoH xuMOoRHM1e U x19gogedn ‘BMHINXIAQ)
-00dA00d ‘I9HOMINI ‘ULOOHOBIIOEDQ UMUHXIL ‘UMUWOHOIdE UUH]
-ed00odL WOMHAI'0IIrQO) 9 heIee XITHHOMIREUHBIAO U XITHEUY
-EMMHAWINOY ‘XI9HEULMHION UMHOMOd 8 MMIOIOHXJL XIIHHOUI]
-eXMHAWWOY M XI9HHOMIBWdO(HM ea101radd 91BHOE9IrOLION -
‘WeWdOH WHMOOhULE-OHIIrRAOW U WIdgodedIl 9ME101941009

20 ‘nuITendo(PHHA 9LOOHWHLHAIL ‘9L00HAOE0LO0Y 9LBaHHIIIO -
‘MMITeEUIrRACUE U BUHALIgRLIOdd AWdod o1AHqIren

-uLuo sednold ‘undornrAe yogoron u nuirewdo(HU BUHIHK|
-BHERH WOLORA 0 XeleWdo( xi9HRUIreRd € 19LOMIL 9LBERIIE0D -
‘uHAIrge1rddn wdod m g0rud XI9HhUI(

-ced unnrewdoduu oinrerodnddLlHY U OIMITBEULEINOLOUD “‘CUL]
-BHE “OHUON 91BLIrELIJMAI0 OHIIIOLEOLOOWED ‘@OIML XI9HERd
GOMHUHhOLOU €M UNITBWdO(HU BUHORAIOLI HNBNIY9BH 919IeIrd -
:nonrendoduu o eroged (€ :MWEHELOUAY

MNI9HIIOLBERHEOL MWISHQOhA MNIIHIIRIAOENHA QUHAITRIE()
‘onuAda € ¥ OHAIBATMENT'HU 9100H|

-9IRLEIY OIANOIIALREONAIIU U OIAHINIOAII 9LEIrLIMAIO
9IO0HEOLOI ‘ULOOHIIOLEI HOHhABH ULOOHHII OUHBHEODO -
‘edun

EWUHEBHEOI M MNAIOIIT AITKIN BUELOUQTOWHREd BA1017ad0 Mey
19dAL9IrAM HOMO9IrdLBIUR U HOFOMIIEE QUHRE0ELOHIMAIE0) -
‘odnm WOHAALIIrAMHUIIOL € BLOOW 0I00€)

OIMHBHE0J0 OJMIOIAE109000110 ‘dA19IrAY 9I0I'BUY BH OJOHHES|
-OHOO ‘MIHUILYedII HOHHIELOJMQO U MIAeH ¥uingced otHg0d4
AWOHHIWAJE0) OIMOIAE101941009 ‘BMHAdeC0g0dNIN 9100H
-Hed0dUWdO(O :BMHBHEOI OIOHRABH ULOOHHOI HULOBIQO g

ULOOHYIALEIY UOHIIBHOMUD
-09(pod11 heree KUHIHIOLIGd K1
UUIOIOHXJL didHHOUITeWdo(pHY
u ‘unnewdoduu nuirerodudorHy]
U BEUIBHE “BMOHON BA101ddd J19H
-HOWQJE 09 91B40E9IrO] 70




EUE1OMOTe0d 9LO0HORLIO dLledI9LURA (191ddd noHrodudry
uomoiexAdxo u yagodore 0190499 BMUHOHRAX00 XEBIrAT]

€ ULOOHYIALEIY HOdOAdL 1 ALI9Q € BMHOWI901 0OJ0HERd
-Q00J3IrAN MMOORUIOIONE BIrUgedll 9IBIOIrg0d ILONA -
‘orrado nonrodudu u o1agodore Awaogo|

3 BMHOIMOHLO OJOHHBEOHI0QO0 MMOORUIOOME U hRIEE
XUMOORHMLYRdII BUHOMIAA KUY HOWHI'OXQOJH ‘ULOOHLOWERd.1
VOHII'BHOUIDHA(D 99 ‘ULOOHRMI 19dALAIAN ¥ BHHIIIIIN
uuHegodundod g ‘1arodudn UMHIIISE UMHBHEON g UMIN
-ux nrrod ‘edun I9HHLdeY HOHRABHOHHOE109199 HOIIOIKL]
-4B1LO0D UOMOIOhUIWHX O :BUHAIrderoradu 4reaodundodo -

JIDIOORUIOLONE JIIHLEMAIIOIRIIQIH d1ed0dneOHIOdI QUHOWA -
‘orado nomol

-exAd)0 roda xumEdoHUdI ‘UUdLONY JULEUALIOH QOHEULYE
1edLO9RhY|

-0Iroh BU1ugeed 0109MhHOLIA UALAII BUHBHE Q90HI0 BH dIrddo)
HQMOIRXAdNO € HMELOUST QUHAIALIJMAIO U OMHRdOdHHEIIT -
‘wargodn xmoohuIorode edoryedex 0I0HIIBQOIL]
OUHEBHEO0D0 ‘199dd HOHAIrBUIIO) M HOHTOdUdII SQMHEOLO0D BH|
40000110d1 XUMOORMIWOHOME€-OHAI'BUIIO) KUHEUId QUHEWHHOL]
‘19dAL9r AN HOMOIRUIOIONE 9L00HHREOdUNAOPD -
{BMHERLUIDO0Y 0I0MIIhUIOL0OME HLIBIQ0 g

XEUITBALUD XI9HUBhI99€ddh € 91k
09101 OHEULIIP (e ‘a1 O]
-enodir oxoguinkadag 1amHUdL
‘BLEWHIN MMHOHOWEU QO BMH

-eHE 9LEHOWHAI ‘OIMHXA009009
-dAoad ‘1arado nomoiexAdxo o1uH
-OHEdX00 918404LIUAT0)) /00

go1erdrAcad xule og

-OHOO0 BH 19709194 dregodurAwdod u unimiedd xUImoi 4Ly
-1091000 uuHoHgedA nounes owdo € erHOWHAIIIONE O]
-OMOORMIMX 191e19IrAedd 91BIrgeLoradi wonHedorAdogo
wigHdoredogerr 1 HWed 19124 O MMHAMedQo udi HLOOH
-0BII0EQ MMUHXJL HNRIrMgRdIl O MUE1d1941009 4 (|, 9IIrel
-OWOH,, ¥ ,I9IITRIJJA],, WEWOL OIl HheIee JIIHIIrBILHOWN]
-oLoME 91emod (KMHOWWE HOULeY BH ‘[9HOMHE-TUAOLX U
-1eHoQdeN ‘-1e(9rrAo BH HUIDIRd OI9HHOELOOREN ‘dododl
-oed x19HI08 Arodd 91LEIRIAAIO0 “BHOWQO OJOHHOU MMII
-xead 9iurogodn ‘goMIrog numead o19HLIgN ‘UMHEREdd.1BH
udn 90M1r99 BUIedALBHIY (ALOIOUN OIAHOADIA ‘IreIy
-xed) ‘rHISTGIre BH HMINRId SI9HHOELOORRN ‘dLON0g))
010 QMHOhAEU U BHIIMULE QUHORAIOI ‘UMHREdd.IRH|

ndu g100mod xmoohnHe1do suHamedgadir) tHonud
-QLIOME UUMOIhUNUX 9LEHIOIIYd U 91ed0dUHRIIT ILONA -

{e)O90ILdh
0J0JAdY nunueon 9 duW 9LBWHHOL 9L00HQOJ0IID dregudsed -
‘IDIQUITIO BH HoToilr XxUIAdY ogedn u ogedn 009o diegeHendn -

‘MLOOHIIALEJY g0reldIrAcad oguly

-eHe udu yoroir XxuIAdr MIHOWAIJe U 1[99ULON 91eWHHUAI -
MAYToIr XHIAAY M QI duLBHUdI

‘MK

-HALIMIY MWIIHIHLBIAIdd MWIIHIredddanHA dJUHITRIrd ()
WIIHEULBUIIMHY 91190 ‘OUH|

-oxedgood 1 04100rdodl 91EIrgsodil ‘XEUITRALUD XI9HhHULERd
€ QUHIIQEOL J0MIIhUIdLRAL) QOHEULUEOL ILEIALIIMAIO -
‘BUELOUArONUREd OJOHHREOAMHUQWOX U O0JIOH4IreALdud ‘010H|
-q1redd xBugo1dA 9 ALoged 9LBHIrOGE U 91ed0dUHUIAOON -
‘19L00ed HOHLOOWEO0D 191BLIIrA€dd 9LBIKADQO SOMUHLOBhA UMH|
-OHW WOLJRA 9 urrod 91s1dradioed ‘UMELONAY HRIII 9LEIERL)
-00 :0IMHIXKULOOY 99 Ol BUALOUAY 9reaodnHnIrdooy u dredidd
-0eMHEIdO ‘ULOOHAIOLEIY HOHLOOWEO0D UL d1BWUHUdI -
‘9r00ed HOHIIrRATUEUTTHY

Y HOHI'HBINOY BELOMAWMAAI 91890£9IIOLION U 9LBNHHOILI -
{9LIOHIIRLEIY BEHLIINIO0)

‘MINBHEL)

-HIY HWITHANLEXMHAWNON HWITHAIredddganHA dnHarerda(
‘MLOOHIINOLEJY HOHIIBUIIO) U HOH

-100dI ‘HOMO9IrdLBEOTIIOIN-OHQIhA HINEMII9EH OUHOTBI'E0-
‘o1nHOIAIradIIO

-OWBD U ULOOHIIIALEOLOOWR) ‘OIMINgERdOWEd M 9100HI0L0I -

OI'HBIOX U 99|
-MIMAIIrON € 91eL0gkd U 91BE04L)
-yoromuesd OHEULIIPDE 00




HEZRTGIT

1 1oHAOIH]] 9100 ‘unnendoHu Hod0ddeI 41013dd) 903
-MHhOLOU X19HeRd €U O1AWoehAION ‘o1umewdoH 01AM)
-ORMNUX 91eg0dUenIreHE BUHOWA 94100HHRga0dnmdodo -
IWOUHOH|

-onudIl XY 1 HINBELOQIMISE O XITHHREKED ‘XEUITRALUO XI9H
-HOHEMX XI9HIOAMHON g UMHAOIMOA KULEHUAII KI'Y BUHBHE
QMMOORMINHMX QI9HWILOMO 91BHOEIIOIOH ‘BALOJIIOE BEL)
-ORUIO ‘d0€RI (BUEOLDA JI9HIIrBWAOH) BWO9LQO0 ‘190081
:I9HOJO1L0 MOHHILILOORUILON O BALIdIMIAE XUMOIAcUdal
-Yedex ‘HURUIRE XUMOOhUEU() WOMHRHOEIIOLION O UUIDIE
-od xm10ohuWuX WEMHOHERdA 1 WerAwdo WHMOOhUIWKY]
ol M1dhoed drnrogod UMHOWA 4LO0HHRAOdUWAO(D -
‘WOnH|

-edolY/Adogo wigHdoredogerr ¥ HWed Lo O HUHAMRdQO|
ndIl HIOOHOBIIOELIQ MMUHXIL UWeLrHgedll O MUELOLIIE.LO|
-00 € (, J9IIRILONAH,, U J9ILIFBLIJA],, WENJL OIl HhBIBE JI9H|
-qrerHONUdanoNe aremad (ALOIromy OIAHIANMA ‘Irewxedy
‘[MIrUIdTGIe BH UMIDIBAd QI9HHOELOORR ‘ALOU0™d 019 dUH]
-OhA€M U BHOIMMLE QUHORAION ‘UMHRgddIeH NdII 61001109
XUMoohHMHRIdo BUHAMedaadIr) LHOWHAOIONE UMMOOhHINHX]
9LEHIOII9d U 9regoduHern HMHOWA 9100HHegodundodo -
‘orado nonrodudu u o19godore AWd04d

3 BMHOIMOHLO OIOHHBEOHI0QO0 MMOORUIOOME U hRIEE
XUMOORHMLYRdII BUHOMIAA B HOWHI'OXQOJH ‘ULIOHLOWERd.T
VMOHII'EHOUIDHA(D 99 ‘ULOOHRMI 19dALAIAM ¥ BHHIIIIIN
nnHegodundod g ‘[9rodudn YMHIIIAE UMHRHEOL d MMINHX]
nrrod ‘edum [9HHULdRY HOHRABHOHHOE199199 HOMIOIKIGRL)|
-00 HOMOJhUIHUX O :UMHAIrge1orddir arooHHRa0dundodo -

OUHRIINKAILD
-00 QOMOORMHXIL QOHHOLJD JUOUh
WOL 9 ‘HMUIRIRALTIONEG XBULOIDA
XI90000 € W HHHOHedX ‘uunel
-eArIONE MdIl MMMHXOL HWOHHOEL))
-UEEOXO0MOIIIdD QUHBEXAIDQO0
QOMOORMHXAL d1UIrog0d[] 7' MIIl

uuy
-edLHOMTHOM HOWHLOALIOY HOHAIAYAdII BIrOLBERNON IrOITND
KBWHHOII ‘LI XITHHALRIAdIO I[9WeNHRIAO J199MX BH

‘MLOOHIINOLEJY HOHIIBUIIO) U HOH

-190d1I ‘UL LBEOTIIIIU-OHQOIhA UWBNIIEEH QUHIITRIIEO -
‘MLOOHHOL

-gedIIeH HOMOORMIOLOME ULOOHGIALEJY BLIAIIO duHddumoed -
Xy

qremedarorodn ‘UMELoUdY XI9IWdeWHHHANTOdI BUELOTAIDOLI
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nabopaTopHbIe pabOTHI 8
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Teopernueckoe oOydeHue 2
NPAKTUYECKHUE 3aHITHS 4
CamocrostenbHas padora (c.p.+u.1.) 2

Ipomescymounas ammecmayusi 8 popme oughgepenyuposarnno2o 3auéma




91°C70°S¢ ULOOHIIrRUIIONO Ol BMHRLIUII00d IIWWedIodin NETO@NQ EOHWT% O HAIrde1o09 Hellll UUMIOhMULBINQ J, .

0 MO 10 MO0 y duHeXdaY0d J0HI0HI() T BWILL
BELOOIMAd BALOORUION ‘docel (Kug
-0Ir0A QIMHIIreWdOH) BWOLQO0 ‘1900BW WOMHEBHIOEIIOON 0 HUIIMBod XUNOORMIWHX WENHOHgRdA oI 1ML
ré -0hoBJ '40€®I 9100HLOLU KBRHAIQLUOOHL() "odreiogy HOMEE "MUIdOHE U 19008 BMHOHBAX00 I9HOMEBE
Fé BULBHEE JMMdhuLIed]|
“BOHEIBQ
0JOHHOALMoIre WOTOLOW UUIINEad XIIHIUOLUGOHRBLIO0g-OHIUQLULIOUN0 ouHRauHERdA U QUHALER1LI0))
"KMHOU'd0HBLOJ09-KEUHOIl
-oux0 ‘suHodoI yunead "h'l € ‘BHOWQO ‘EMHIMOWEE ‘BUHOXOIeed ‘BMHOHUTQ00 uuead uuHoHgedA
ré QUHOLrdRLI0)) "€LOJMOE XUMOOhUHRIdOOH WOULOBRA 0 HUIIMEad XUMNOOhHWHX IMINL U BUIBIUPUOOBIY UUINe
7 9MHIKhAQO 90MIKUIIA0d],| -od XUMOORMWHUX I [,
b duHeXdaY0d J0HI0HI () ‘I°7 BN,
10 M0 ] UM BYd OMMIORUNHUY 7 LAYER]
"0LHOWOI'€ XUMOORHWHUX X1990H oULIAdIL1()
ré “BEOOUOYHIN "M’ BHOMBE OJOMO9RUTOUAI][ SOUHORBHE QOHRARH "BI99IQTHIN "|[ I BHOMBE OIOMO9R BEIOIrOY
-UrOUddY] OO UUNOORUEUD "BEIIUINHIN "I I/ GOLHIWIIE XUNOOhUWHX BWOLOUD BeNOIhUTOUdI[]|  -HON "|'|f BIUIQRL U
Fé BULBHEE JMIIhULIRd][| HOMBE HUMNOORUTOUdOI]]
20 MO0 10 MO0 Fé duHexdaY0d J0HI0HI() 4l RILEX )
"€0008BIY XIIHIIOY L0 UMHOHUTO0D XUMOOhMHBIdOOH XUIAdY U (‘'L U
gorudInI ‘aoruParLd ‘40rNON0) HMHOHUTO00 XIIHWNOLBXALY FAWAO( XUMNOORMWHX EMHIIERIO0D KLY
< HUHREERH XIIHIIeUaUNdl U HUWHX HOHTRINUAI U HON0ohH1ad0oal BE0100 0J0OHTOdRHAT XXOW odALRIr
-HOWOH Ol UMHOHUY 00 UUHBIERH U MMULOGWHO HOMOOhHUINHUX QUHBI0EdI(OON BH HUHBTRE QUHIIMD
7 BULBHEE MdIhuLIed]|
snHed0osedQo 00 19900010 U (BeHTO0dOT0g ‘KBNOORUIIBLOW ‘KBHHOU UEBID HONOIhUIWNHX
C ‘KRHLHOL'BEOY ) UEKID UOMOORUWHX [MTUY "ILO0OHIHOLIRY "GOLHOWIIE€ XUNOORUIWNX KEUTeXH(PUooer)| erodudu u 901HOWAIE
‘ewole BUNedAINPHOM KEBHHOALMOIC "LTHOWOI'€ UUMOORUWHNY ‘WOLe EMHOO0dL)O 9Irorom EeHHOWodd0) XUMOORhUN
7 9MHIKhAQO 90M9KUIId0d],| -ux gowore ouHo0d1)
b duHeXdaY0d J0HI0HI() '] BWIL
I 9 BALIIMIY BUHIOAL) 1990HI() ' LY ER]
10 M0 $9 duHeXdaY0d J0HI0HI()
1% € (4 !
HHITHILIITINO 409 9IrATON HOHTeIrNNdI ‘BHLBHRE IMMdhHLIedl 1 WAL M 901
dndLdundod | -eh w319 | dandoredoger ‘(donHegodurLHondo-onareHonddd¢godu u 30Ha0HIO0) ereuddLen 010HQIRA duHexdar0o)| -orced oOMHBRAOHIWHEBYH

LSEBHANY IMHUIHIUY HOHQIhA JUHBXAI0) M HEI'l HMMIIRULBINA L, *T'€




-OH ‘d0LHOWAIr€ XIIHdOLOQWE U 90UIBLINOH ‘dOLIBLON 0THONO ‘dOUIBLOWOH U S0LCIBLIN (8LOIId

4 XUMOOhHUHBIdOOH XIIHXOLD U XIILO0dI WoHLOBhA O yuINead XUNOORMWUX UMHOHIRdA SMHALIRLI0))
7 BULBHEE dMIdhULIed]]
(dru
HOIr09 ‘LOLOM ‘dOTHONOAIHI ‘AOTHONO0) 41098 XHMOOhUHRIAOOH 0008IN XITHEOHIO BALONOED OMMOORMINKIY
‘HuAdI [TA
z —AJ 90ITBIOW BEIOHO0ED JITHRUIIN |, "SOLIBIOWOH BALONOE) JMIOIhUNHIX U IMIOORUEU( QNI 9L ITBIONOH
‘ureoddoX 10 g0IIrBIOW MIUMIEE 190000110 ‘nueoddoy [9rud 901
z -IreLoW BUe0ddo)] ‘BMHORAIIOL 19009011)) "dOLIBLON BALOUOED JMMOIhUWUX U QMMOIhUEU(D QUINQ() IILIBIIN
ALOOMIYE XHMO
[ b dMHIKAQO J0MIhN1Ld0d ], -OhHHEIdOOH BA1OHOHD
200 OMIOORMINHX-ONHUEU D
10 M0 b duHEXdIX0d JOHIOHI() “T'€ B,
‘werAnwdod wiaHdALNAdLd ‘wedoreMu(PUIHOYM ‘WEHMHBEERH O UMITBWdO(QHHU MOUO]]
‘(on1Adr u 1oHdOIH] 9190 ‘unnmendopHU HOg0d2deW d107od0) HHITEWdO(PHN HOMOORMIWHUX UMXHUHROLI]]
"KooeIry M 4L00HXOITeHUdI 91K1IrorodIIO ‘4L09MMIod XUMO
-ORMWHX MIAWdO( 91BIraeL000 U 9led19eeH (XUIAAY U 0O KBEOILUL ‘9LOJ€9EU KRHOIMBIOH ‘9L0dd
-€W ERHOIMEBI ‘MBUWWE ‘€BI HMMIOUMOLIA ‘el HIIHARBIA) 90008 XI9HRUIeed 9100MM0d XUMOornHEBIdO
14 -0H WerAWdod WHUMOORUWHUX U ddALRINHOWOH ‘MHIENH(HOORI Ol UUHBIBE XUMOORUINedI OMHOMIOJ
7 BULBHEE dMIddhULIed]]
‘(BBXOORMIIELON ‘EBHHOM ‘BBHAEIAMOIOW ‘EBHWOLR)
Mo1omad XUMOORUIIBLOUdY MUK ] "(HI0D ‘I910LroUN ‘[IUONOdIUI ‘IATUON0) €LOQIIod XITHXOLD
4 I900RIN SIHIOHO() “BALOIIIOL JIHNOID M 919L00d][ "91091od XUNOOhUHRIdOOH BUIeXH(HooRIry|  ELOdMIdd XIIOOhHHEIdO
-OH duHO0d1Y U edALeI
[ 1i! ré QHHIhAQO JOMIILULIAOJ J| -HOWOH ‘BUIEMUPUIIBI]
<0310
10 M0 b duHEXdIY0d J0HIOHI() ‘I°€ B,
Al 413919 XMMIIhHHEBIdOOH vdLdHOE) M dUHIodL) € rareeq
‘godogroed
XI9HT0€ MIrodo OMHOIrorodIo ‘eHOWQO OJOHHOU HUINMead oMHOTod0d]] "UHINEdd XUMOORHWHUX 90X
-eHeUdI U (4109IMdd BOXUIMOIAeedQO0 U XIIHITOXOU A4LOORUION U A9BLOOD OIl) 40LUHUL QUHBEOLTIIII]
z s aumiead xuxoorunux 1[uuJ, erooed sendoredoger
7 BuLBHee diaHdoredoge]r
yundeod XIIHHOU OUHAL HOWQO
z -4B1000 BH KUHBIBE "BHOWQO OIOHHOM UUINEBOJ "I9HO}] "MMIBHUIIOOJOUY UONOOhULIUIOdLINOIE BUdOd ]| HIIHHOU M KUITBRUIIODOUT
Fé dUHIKAQO J0MI9KN1Ldd09 ], ERNOORMIALrOdLINOIC




(A1
¥0 A0
<0310
10 )10

‘gorreldn miedd U midedd KU MHOWeL 0I0HJALedoIINOLON00I98 MUHhOLOU
3B BHOITMLOIE OMHAdO | ‘[arodorogoriA omiooruIenode H(IIHOUTRIE U IHUNIE ‘I[THINMIE) JIIHIIorddIof —

‘doHeMIe QUHOHIWUAL U oYodudn & ouH

-0INKOXeH ‘gorodorogdriA x[gHrodudu ea1ouod)) "ALMQ U ULOOHHOIMIIWOAI € BIIIOL §0MMHROLOU
XIIHEOHO0 €M HUTO Me) BHBLOW OMHdO | "(I9HEBMIBOLMHI M I9HeMIe) MrodorodorIA oiHaroradn —
:(BUHORAIIOL 19000011 {B4LOYO™D JUMIOhMINHX ‘BELD

-10gd amxoonueu( ‘kudowoeu ‘erdAndod semoo u rsd UMMOORUIOLOWOI ‘oo Nd1AHE [9dALBINHOWOH U UHII
-eMH(QHUIORIN ULOOHHIQ000) S0098IN XITHIION.LO HUHOHUI0D XMMOOhHHEIJO BALOHOE) OMIOIhHNUX-OMHEND

0l

AMHIKAQO J0MIIRMLIdOI ],

14}

duHexdarod 9O0HIO0HI()

WHUHOHUIIO0D
XUMO9hUHEIdO BELOHOL))

[ AL

(A1
10 310

"(9, 9) BERLO0O OJIOHIHOWALITE £M BITOXOM ‘IIIANOIOW HOMOdRHHEIdo MrrAwdod nomualo
-odi M1ohoed ("dI ¥ [9LOIrOMY d19E0HO9deN ‘TIHOLIN ‘[AIUIdIGIE ‘T9IrOHI( ‘9Ldumd ‘MrodorogdriA JUodh
-MleWode U SI9HHOIMIIOBHOH ‘QIYHHIIIIIORH) €090BIN XITHILATL0 UUHOHUID0D XMMOdhUHRIJO BAALRINHOWOH

BEULBHEE QEv—oor:Hv—ﬁQ:

‘1adowoen U BUdOWOog]] "rAMOION EUHIO0dL)

OJOMOORMIWHX LO €LOJMIOE €LON0E) ILOOWHONERE "[IAMOION HOMOORHHEBIAO 1o1rdM0 HIIHIO0doI I “ed
-odarrlAq "N’V UMHOHHUIQ00 XUXOohHHRIdO KMHOOdL) OIOMOORMINUX HHdOSL BEUHIXOIOL SIIHEOHI()
"UUWHX HOMOOhMHEBIdO Lomrady]

dMHIKAQO I0MIIRMLIdOI T,

dnHEXdI10d J0HIOHI(

410911109 XUMOOhHHRI
-do edALeIHOWOH U oUH
-00d1o ‘BUIeMHPHOIBITY

T'p BWIL

97

4139149 XuMIdhuHeido BALOIHNO0d) U QEEQQQHU

p Iroreed

¥0 30
<0310
10 10

4L XUMIIhUHEId0oH BALINOY)

I eroged BeH9Ir0dLHO)]

EMHOWWE HOHM1EY BH ‘IIHOMHE-THJOIX U -LeHOQdEY ‘-1e(arrAd eH UUIIMEOd OI9HHOE100RE)
"4OIIBLOWOH U 0 IBLOW UHMHOHUIO0O OIMHORALIOL U OinHedeHeomoed

Ol ‘dOIIBLONOH M S0UIBLOW WEBHELOMOE) WUMOOhMWUX OL heIeE XITHIIBLHOWHJOUOME OUHOMOJ
«g109mad xuMoohuHeIdooH ¥uneMUpULHAT]» eLOQRd KeHdOL1RdOOR][

suLBHee d1aundoredoge]r

duHexdarod 9O0HIO0HI()

41091108 XIMOJhHH
-e1dOOH EUITEMU(PULHIT ]

‘€'¢ BNI

BMO90LIOh HIOOHIIALEY HOMOQRULINed U ALMQ

€ 109108 XUMOOhUHRIJOOH XUMUOHXEBd OUHRE0EIOIION QOHORIIOEQQ U QUHORALIOI ‘9B100D ‘BELD
-1090 BH UMHBIBE XUN09hULOd0oL XI9IHHRd0duLIHONdO-0MuLNedll QUHOMIOJ "BALOMO09D XU XUmoiAeud
-ordedex ‘Uorod xuMoorMHeIdooH ‘gornododrul xIMHdoLOQWE U UHHBEOHOO ‘LOLOUN XUMOOhHHEBIdO




NI edd XMMIOhMIWHX BUHENILOdI HLIOHAINOHOMBE JUMIIhMNEHUTONWAIL M QUMIIhULIHMY]

G IrdIreed

(A1
¥0 A0
<0310
10 )10

4L39mod XuMddhuHeido earLonogd u edArxAdi)

7 vroged BeHdrrodLHOY

"goMIdg MHINEdd o[H104]] ‘uuHeddd.1eH udn exrog suned4AL
-BHOY7 *,9000BIY XI9HAIOYL0 UMHIHUTO0D XUMOohUHeIdO Bunexu(uinary], :eroged sendoiedoge|r

vLoged sendoredogeyr

("dr 1 gruIdYdre ‘OigHrodenodn ouMdoohuHeldodorx ‘MroHd( ‘aidund ‘“rodoroddrak) €0o

-0BIrY XIIHIIAYLO 91094 XUMJdhMHEIdo [MWeNHRIJO OI9EMX BH BUE1OMAT€0d 9L00HIRI() (MUIdoHE
MMHUHRhOLOU d19HgULeHdo191re) HMIdOHE d0OMUHROLOU XI940H ‘d0reMdoLleN XI990H UMHEBIE0D ‘I9IHUI
-UTOW uulugerd 4 ‘ULIOHIBIIO0EDQ HONIIRULAIdoOHE Worgod MMHAMAA € MMIWUX HOMOdhHHEBIdO dIr0d

"40dMX HUIMHAQ OUMOORUIONOUq
"€0MIF0Q UUINHA( OUMOOhUIONOU] "OWeUHBIdO g HIMUL 90309 BUHIMedaad]] "LOIrOUMOHUNE EUHOH
-onwndn nroergQ ‘gorodgorik 9rod EBMOORUIONOHQ U OWHOHOWHA]] "KMHOHUTQ00 dUMJORUHRIdOON]

dMHIKAQO J0MIIRMLIdOI ],

duHexdarod 9O0HIO0HI()

BMO90Ir0h HLOOHIIOLEJY
HOH

-Hog1ovodenodn u uod
-0LMQ € OUHOHOWHAI U
OQUHORBHE XU ‘4109Imad
XUNoohHHRIdO

BN (QULHOY ]

‘E'y BWO L

4000BIN XITHAIOTLO HUHHOHUIO0O XUMOORHHEBIdO BELD

-{09) BH UUHEBTRE XUMNO0hN10d0ol x1I9HHegodULHONdO-0oMHLYedl OUHOMOJ "KMHORALIOI XU 190000110
‘4000BIN XITHIIOT.LO HUHHOHUID00 XUMOOhHHEIAO BELONOE0 dUMOORMINHX xulmoiAendoryedex(uuH
-omedgodn WeXhOLION WIMHHOXOLITAdI Ol oMk WOL €) UUIINBad WOXD QUHALERLI0))

EMHO0d10 M BEBLO0O XU HMHBEOHOO BH 10911
-8 XUMOOhMHBIdO WOULOBRA 0 HUINEdd XUMOORHWHX UHHOHERAA OMHOIER1000 BH EMHRIRE (KMHOR
-AIrOI 19900010 ‘BELOMOLD OUNOOhHINHUX) €000BIN XITHILIATLO HHHOHUIO0D XUNJOohHHEBIdO RE1OHOE))

BULBEHEBE dUMIdhuLIed]]

"UMH
-QHUYQ09 XIOIhHUHEIJO HNBIORIN Aporcon 9eB90 KBNOORULOHO | "(QI9HEULINB-UNOORUIONOUQ H OMMOOhULILHUD)
EAHOHUIJ09 JIMHAKIAMOIrOWON0019y (MO0 ‘TALOLOMMOHUINE U IIHUINE) BHHOHUI00 dUMEXdOr00L0sy —

‘OUHOHIWHU A
U BELOMOE) XU (Ir08dlrIA ‘19dmx ‘1adude U 19101rouM 91990H09dey ) BUHOHUI00) anmexdoroorodorony] —

OMHOHOWHAI U BELOMOED XU (IIHOLN U MIUIdTIIE ‘[MIrOHd( U 19LdUIID) BUHOHHI00) anmexdoroorodorony] —




10 MO dnHexdarod J0HA0HI( 1'L BIWA T,
BM990Irdh MLIOHIIILEIY HOHHIALIVOIENOd U HOMIIhHUHXIL 9 BUNHY L dxreed
(BriAvon oronreryudu sunexdarod) sunexdarod doHHeaodurHando- ondaresondddpodyy

godogaroed onHorgorondn

BH heree QUHOMOJ ‘dododioed x19HT0d MITodo ouHororoduno u (nweoodnoda nwiaHHegoduLHONdO

-oxuLdedn 9) HuTedIHOMHOY (9, ‘U0g000eW) HOHHRIEE g0dogroed OMHOIdOLOIUd] ]

‘«godogaroed ounorgoroxudy» eroged sendoredoge]r
suLBHee dldHdoredoger godoaroed
T1MII 4101090 OMHBLIOTIIrd0]]
70 JO duHEXdIY0d J0HIOHI() "9 BWI,

BMO90Ir0h HLOOHIIALEQY HOHHOE 1O 0d

-enodu g olamwoAedronon ‘1@dogioed eH uuHeree x19HLOhORd x1[9HHRgoduLHOMdO-OMULYRdI OMHOMId

"ULOOHOBIIOEIQ

HOMOORUIOLONE 9MHAIO 4 QUHBHLOEILOUOU 010 U UUTedLHOTHON UOWULIALOY OHAIoradIl KIroLleeRIOU

I'OI9IY)) "ed109Mmod ol0HHodogaLord BIrorr ¥ea000RJA ‘dododaroed suHorgoroandu 19gooou)) ‘1adodroed

[

L0 O dMHIKAQO JOMIIRMLIAOI ],
200 xedogaroed 0 QOULEHO[]
10 MO dnHeXdarod J0HA0HI( ‘1°0 B,
1doardeyg 9 IYER g

"HHAII

-xead HOMOORHWHX BEUOQg0oHdRd KMHOMIOW) KMHAIdedIBH EUHOUXOXRH KLY 99UQLR[[[-9]f eUMIHUdLI

ouHoHoWudU eH uuHeree XI9HHedoduiHondo-oMuLNed ouHOmaJ "UUINEdd HOMOORUWHX HULO0dOMD

OMHOHOWEM BH XUMOIBUId ‘godoled €MIreHe BH UMHRIRE XIIHHed0dHIHONdO-0MUINedI QUHOMIOJ

BHLEHBE dMMdIhuLIed]]

‘godorded x19H

-hulreed WOMELONOY O QUHAIMOWD 019 U ouddgoHged 90M0oRMNHUY "UuIEad d100mwuLedg( "UUINE
-od xuMoonuWHX LoD Pe omaorna ] ‘godored xgHhuIrsRd 10 9L00WHOUgRE 90 ‘UnMIead 9150d0oN)) onoodonaed
QOMOORUNHY
T AMHIKAQO 90MI9hHLId0d |, ‘uumyead
<0310 XUMOQRUWUX 9100d0M))
10 MO dnHexdarod J0HA0HI( 1°S BWI T,




L

01309

(Lonhee uldHHEd0duNTHIAIDPUY) SHMIrTMIOUY Ol BUNBLIJLLE BBHhOLA¥IWOd]]

7 dULEBHEE JOMIhuLIed]]

z (uru+-d-d) eroged BBHIIILEOLIONWE))

HLOOHIIALEIY UOHIIBHOUDId(PodI UOMATAQ WOLOhA O UMMHXJL HOHHIELOUKEOXONIIIDD

¥ OLHOWOd M MUNBLRAITIIONE € UHUIOIOHXIL U €1O0Od XUMNOOhUWHUX BMHOHOWHAI €MIrBHE U MOUO[]

b BULEHEBE dUMIdhuLIed]]
[l UMHUHXOL HOHHOELOUEEOXONOIIId0 IIMHX2L NOHH29UO
LO MO C 0LHOWOd U MHUMBLRALIIONE € HUIOIOHXIL HONOOhUWHX U UNARH HOMOORMIWHUX KMHOXULOOY QUINUQEO|  ~HEEOX0X09U29 9LHONW
¥0 A0 -od 1 uunelRAIIONE
200 ré dMHIKhAQO I0MIILMILIAOd]| € BXARH ERIOORUWHY




INPUMEPHBIE TEMbI UHINBUAYAJIBHBIX ITPOEKTOB

[ToBapeHHast COJIb — MUHEpaJI HEOOBIYAHHON BaXKHOCTH
JXKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS

AHTUIIpUTapHbIE TOKPHITHS HA CKOBOPOAAX

OHepreTudyecKue HalUTKU — BPE WK N0JIb3a

ABTOMOOWJIb KaK UCTOYHUK XMMHUYECKOTO 3arps3HEHUS aTMOC(ephI
[Ipumenenne ynoOpeHuit: monb3a win Bpen?

Brustaue ¢pocdopHbIX yaoOpeHuit Ha yposKaitHOCTb pacTeHUI
HuTtpaTsl B IpoayKTax MUTaHUS

Bnusinue ankorojabHbIX HAMUTKOB HA OPTaHU3M MOAPOCTKA

10 HedTb, Kak HCTOYHHK TOTIINBA

11. ITpuamHBI 3arpsA3HEHUST OKPYIKAIOIIECH cpeabl HepTenmpoayKTaMu
12. [IpuMeHeHre MOTUMEPHBIX MAaTepHAIOB B MOeH npodeccun

XA B W=



4. YCJIOBUSA PEAJM3AIIMU TIPOTPAMMBI OBIIEOBPA3OBATEJBHOM
JUCHUIIJINHBI
4.1. TpeGoBaHuSA K MUHMMAJIbHOMY MAaTepPHAJbHO-TEXHHYECKOMY 00ecre4eHH IO

Jna peanuzanuu mporpamMMbl TUCUUIUIMHBI JOJXKHBI OBITH NPEIYCMOTPEHBI CIENYIO-
e CHelUalbHbIE MOMENICHUS: YU4eOHBI KaOMHET XUMHUH W/UIU y4eOHOW XHUMHYECKOU
nabopaTopuu.

ObGopynoBanue yueOHOro kaduHera (HarJsiiHble Moco0usi): HAOOPHI MIAPOCTEPK-
HEBBIX MOJeJIel MOJIeKYJl, MOJEIN KPHUCTATIUYECKUX PEIIeTOK, KOJIJIEKIUU MPOCTHIX M
CJIOHBIX BEHIECTB M/MJIM KOJUIEKIIUU MOJIUMEPOB; KOJUICKIIUA TOPHBIX MOPOJ U MUHEPAJIOB,
tabnuia Menaeneesa, yueOHbie GUIbMBI, MIUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnueckue cpeacTBa 00y4eHHs: KOMIBIOTEP C YCTPOMCTBAMH BOCIPOU3BEICHUS
3ByKa, MPHUHTEP, MYJIbTHUMEIUA-IPOEKTOP C IKPAHOM, MyJIbTUMEIHHHAs TOCKa, YyKa3Ka-
IPE3EHTEP IS IPE3CHTALHUN.

OOopynoBaHue jadopaTopuy U padoYuxX MecT JadOpPaATOPUM: MEH3YPKHU, MUIET-
KU-KamelbHUIBI, TEPMOMETPHI, MHUKPOCKOI, JyIbl, MPEAMETHbIC U MOKPOBHBIE CTEKIa,
MJaHUIEeThl AJIs KaleJlbHBIX peakuui, GuiabTpoBaibHas OyMara, IpOMBIBAJIKH, CTEKISHHBIE
npoOUpKHU, pe3uHOBBIE NMPOOKH, POHAPUKH, HAOOpP PEaKTUBOB, CTEKJISHHBIC MAJOYKH, IITA-
TUBBl JJ NPOOUPOK; MEpHbIe HUJIUHAPHI, BOPOHKU CTEKJISHHBIE, BOPOHKH JIEIUTEIbHBIE
nunuHapuyeckue (50-100 mi), cTynku ¢ necTukoMm, GaphopoBbie YalIKHU, MUHLIETHI, HUIIb-
Tpbl OyMakHble, BaTa, MapJjs, YacOBbIE CTEKJa, FJEKTPOIIUTKHU, Ja0OpaTOPHbIE HITATUBHI,
CIIUPTOBBIE TOPENKHU, CIUYKU, TPUOOpP IS MOJIydeHUs Tra3oB (MM MpoOUpKa ¢ ra3ooTBOA-
HOM TpyOKoO#), AepkaTelu JJsi MpOOUPOK, CKISHKHU ISl XpaHEHHUS PEAKTUBOB, pa3gaTod-
HbIE€ JOTKH; XuMuueckue crakanbl (50, 100 m 200 mu); mmaTenu; MUHIETHI; THUTEIbHbBIC
HIUTIBI; CEKYHIOMEPHI (TaiiMepsl), MepHbIe mpooupku (Ha 10-20 M) U MepHBIE KOJOBI (25,
50, 100 u 200 mm), BoasiHas OaHs (MU TEPMOCTAT), CTEKISHHBIC MAJIOYKH; KOHUUYECKHUE
k006l st TuTpoBaHusa (50 m 100 mi); MHAUKATOPHBIE MOJOCKU Ui ompeneneHus pH u
CTaHJapTHas MHAMWKATOpHAas 1IKajla; yHUBEPCAIbHBIN MHAUKATOD; nuneTku Ha 1, 10, 50 ma
(nmu mo3atopsl HA 1, 5 m 10 M), OrOpeTKH IS TUTPOBAHUS, MEIUIIMHCKHE IIIPHUIIBI Ha
100-150 mn, naGopaTtopHble U/UIM aHATIUTUYECKHE Bechl, pH-MeTphl, CymmiIbHbINA mKad, u
Ip. 1abopaTopHOE 000pYyTOBaHUE.

4.2. UaopmannonHoe odecnevyeHne peaju3anum y4eOHol JUCHUIITTHHBI

Ne KounyecTBo
n/n Cnucok ucnosb3yeMoii JIUTepaTyphl (neuamusle u30anus, IJ1eKmpon- | IK3eMILISIPOB, UMEIOLMXCSI
Hble U30aHus 3a nocjieoHue 5 iem) B 0M0JIMOTEKE, HJIM CCHLIKA
Ha 9BC
OCHOBHAS JIMTEPATYPA
L. IMeBnunsina, J. B. Xumnsa. COopHHMK 3a1au U yNpaKHEHHH @ y4eOHO- ONeKTpOHHBIH pecype

Meroguueckoe mocooue / JI. B. Illepuunwina, M. JI. Ilonexaera, A. U.
AmapneB. - HoBocubupck : MUzn-so HI'TY, 2019. - 63 c. - ISBN 978-5-
7782-3975-3. - Tekcr : JJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1870499 (marta oOparieHus:
07.09.2023). — PesxuM ocTyma: 1Mo TOITHCKE.

2 ®uaumonoBa, H. A. Opranmueckass Xumus : Ja00paTOPHBIA MPaAKTUKYM
st ooygatoruxcst CITIO mo nanpasnenuto «Berepunapus» / H. A. ®unu-
MoHOBa. - Bosrorpan : ®I'BOY BO Boarorpaackuit 'AY, 2019. - 76 c. -
Tekct : 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1289036 (mata oOparieHus:
07.09.2023). — PexuM gocTyna: o noamucke.




BoromoJgioBa, . B. Heopranwueckas xumus : ydebHoe mocobue / M. B.
Boromososa. - MockBa : UTH®PA-M, 2021. - 336 c. : wr. - (ITPO®Us). -
ISBN  978-5-98281-187-5. - Tekct : oanektpoHHsii. - URL:
https://znanium.com/catalog/product/1362442 (mara oOparienus:
07.09.2023). — PexuM gocTyna: 1o moamucKe.

@Duznyeckass U KOJJIOHIHAST XUMHUSA (B OOIIECTBEHHOM THUTAHHUH): Y4eO-
Hoe mocobue / TopOynmoa C.B., Mymiosipoa D.A., Opo6eiiko E.C.
Mocksa :Ansdpa-M, HUL UHOPA-M, 2016. - 270 c. (ITPODUis) ISBN
978-5-98281-093-9. - Tekct : SIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/553478 (mata oOpamnieHus:
07.09.2023). — PexuM gocTyna: o moamucke.

AxwmenoBa, T. U. EcrecTBo3HaHUE : yueOHOE MOCOOME A CPEAHETO TPO-
(eccuonanpHOrO 00OpazoBanus / T. M. AxmemoBa. - 2 W31., HUCIPaB. U J0-
noinH. - Mocksa : PI'VII, 2018. - 340 c. (c npunoxenueM Ha MHpopmanm-
OHHO- 06pa30BaTeJ'ILHOM noprane PI'YID). - ISBN 978-5-93916-694-2. -
Tekct JNEKTPOHHBIN. - URL:
https://znanium. com/catalog/product/ 1191373 (mara oOparienus:
07.09.2023). — PesxuM nocTyna: 1mo MOJIHUCKE.




5. KOHTPOJIb 1 OIIEHKA OCBOEHUS OBIIIEOBPA30OBATEJIBHOM JUCIIUILIH-
HbI XUMHUA

KoHTponb 1 oreHka pe3yinbTaToB 00y4eHHs OCYLIECTBISETCS MpenoaBaTeieM B Mpolecce MpoBe-
JICHUS TPAKTUYECKUX 3aHATUI U 1a0OpaTOpHBIX padoT, TECTUPOBAHUSA, a TAKXKE BBINOJIHEHHUS 00Y-
YaOIUMHCS MHAWBUAYAIbHBIX 3aJlaHHi, MPOEKTOB, HcciaeqoBaHnui. PesynbraTel 00yueHus ompe-
JeTISIOT, YTO 00ydYaroecs JOJDKHbI 3HaTh, TIOHUMATh M IEMOHCTPUPOBATH 10 3aBEPIICHUH H3yye-
HUS JUCLUTIIIUHEI.

Ne|ok/mk |Moz[y.111>/Pa3z[eJ1/TeMa |Pe3y.m>TaT o0yuyeHust |Tm1m OLIEHOYHBIX MEPONPUATHIA
1|OcHOBHOE coep:xkaHne
1 Pasznen 1. OcHoBbI DopMyIHPOBATH 0a30BbIE
CTPOEHUsI BelllecTBA NOHATHSA U 3aKOHBI XMMHUHU

1.1|OK 01 |Ctpoenue atomoB xu- |CoctaBiars xumuueckue |1. Tect«CTpoeHne aToMOB

[IK MHUYECKHUX 3JIEMEHTOB |(popMyJbl COEJUHEHUN B |XMMHUYECKHUX 3JIEMEHTOB U IIPUpPOJa
1.2 U IpUpojia XUMHUYe- COOTBETCTBUH CO CTEME- [XUMHUIECKOH CBSI3U».

CKOH CBSI3H HBIO OKMCIIEHHS XUMH4Ye- |2. 3aJaddl Ha COCTABIECHUE

CKHUX 3JIEMEHTOB, HCXOJs |XUMHYECKUX (GopMys AByXaToM-
U3 BaJEHTHOCTHU U 3JI€K- |HBIX COCIUHEHUN (OKCUAOB, CYJb-
TPOOTPULIATEIBHOCTH ¢bumoB, THAPUAOB H T.II.).

1.2|0OK 01 [ITepuoanueckuit 3akoH |XapaktepuzoBath xumu- |1. Tect «MeTannuueckue /

OK 02 |mu Tabmuna .M. MeH- [d4ecKHe BIIEMEHTHI B CO- |HEMETalJHYeCKHe CBONCTBaA,
neneeBa OTBETCTBHUH C UX IOJIO-  |JIEKTPOOTPHUIIATCIHLHOCTh U CPO/I-
XKEHUEM B IEPUOIHYC- CTBO K 3JIEKTPOHY XUMHUUYECKUX
CKOW cucTeMe XHMHYE- |3JIEMEHTOB B COOTBETCTBHE C MX
ckux snementoB J[.U1. 3JIEKTPOHHBIM CTPOCHUEM U
Menneneera MOJIOKCHUEM B TIEPUOTUYECKOHN

CHCTEME XUMHUYECKUX DIIEMEHTOB
JI.11. Meunneneenay.

2. IlpakTuyeckue 3aaHus Ha
YCTaHOBJICHUE CBSI3U MEXKAY CTPO-
€HHEM aTOMOB XMMHYECKHX DJIe-
MEHTOB U MEPHOIUICCKUM H3ME-
HEHUEM CBOMCTB XMMHYECKHX dJe-
MEHTOB U MX COCIUHEHHUH B COOT-
BETCTBHH C MoJoxeHueM Ilepuo-
JTUYECKOH CHUCTEME.

2 Pasznen 2. Xumudeckue (XapakTepu3oBaTh THIIbI
peakunu XHMHYECKHUX peakuuii




2.1 |OK 01 [Tunel xumuueckux pe- |CocTaBasATh peakuuu co- |1. 3amadyu Ha cOCTaBIEHUE ypaB-
aKIui €IMHEHU, Pa3JIOKEHUs, |HEHUH peakIuid:
oOMeHa, 3aMeIeHHus, - COEIUHEHHs, 3aMEIEeHHUs, pa3-
OKHUCIIUTENbHO- J0XeHus, oOMeHa;
BOCCTAaHOBUTEIBHBIE pe- |- OKHUCIHUTEIBHO-
aKIUH BOCCTAHOBUTEJIbHBIX PEAaKLIUH C
UCIIOJIb30BAHUEM METOJa 3JIEK-
TpoHHOTO OanaHca.
2. 3amayu Ha pacyeT MacChl Bele-
cTBa WM 00BEMa
ra3oB IO U3BECTHOMY KOJHUUYECTBY
BellleCTBa, Macce Ui o0bEMy of-
HOI'0 U3 y4acCTBYIOIIUX B PEaKLUU
BEIIECTB; pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peaKLuy, €CIU OJHO U3 BELIECTB
UMEET NIPUMECH
2.2 |OK 01 |9nektponutnueckas |[CocTaBndTh ypaBHeHUs |l. 3amaHus Ha cOCTaBJIEHHE
OK 04 (mucconuanus u HOH- |XHMHUUYECKUX pEeaKLIUU MOJICKYJISIPHBIX U HOHHBIX peakIuil
HbII 00MeH MOHHOTO OOMEHa € y4a- |C y4acTHEM KHCJIOT, OCHOBAaHHUH U
CTHEM HEOPTaHWYECKHUX |COJiel, yCTaHOBJIECHUE U3MEHEHUS
BEIIECTB KUCJIIOTHOCTH CPEJBI
2. JJabopatopuas padora "Turmsl
XAMHYIECKUX peaKiui"
3 Pa3znen 3. Ctpoenune n  |HccienoBath ctpoenne 1 |KoHTpoabHast padoTa
CBOJiCTBA HEOpPraHUYe- |CBONCTBA HEOPraHu4ye- «CBoiicTBa HEOPraHNYeCKUX
CKHX BellleCTB CKHX BellleCTB BelECTBY
3.1 |OK 01 |Knaccudukanus, no- |Knaccupuuuposars He- |1. Tect «Homenknatypa u
OK 02 [meHknaTypa U cTpoe- |OpraHMYECKHE BEIIECTBa |Ha3BaHHWE HEOPTAHUYECKHUX

IK
1.2

HUC
HCOPTraHNYCCKUX BEC-
IeCTB

B COOTBETCTBUH C UX
CTpOCHHUEM

BEIIECTB UCXOMAS U3 UX XUMHUYE-
CKOU (popMyJIBI HITH COCTaBIICHUE
XUMUYECKOU (OPMYIIBI UCXOMAS U3
Ha3BaHUsS BENIECTBA IO MEXyHa-
POJAHOMW WJIM TPUBHAJIBHON HOMEH-
KJIaType».

2. 3amadm Ha pacdeT MacCOBOH
JIOJTH (MacChl) XUMHUUYECKOTO
3JIEMEHTa(COCTMHECHMUS )B MOJIEKYJIIE
(cmecwm).

3. IlpakTH4eckue 3aJaHUs 1O
KJIacCu(PUKAINH, HOMEHKJIATYpe U
XUMUYECKUM hopmynam
HEOPTAaHWUYECKUX BEIICCTB
pa3sIUYIHBIX KJaCCOB.

4. IlpakTuyeckue 3agaHus Ha
oTIpeicIcHUEe XUMUYECKOHN
AKTHBHOCTH BEIIECTB B
3aBHCUMOCTH BUJa XUMHUYECKOH
CBSI3M U TUIA KPUCTAILITMYECKON
pemeTKu




3.2 |OK 01 |®usuko-xumudeckue |YcranaBnuBath 3aBuUcH- |l. TecT «OcoO0eHHOCTH XUMUYE-
OK 02 |CgolicTBa HEOpraHu- MOCTh (PU3UKO- CKHX CBOMCTB OKCHIOB, KHCJIOT.
TIK YEeCKHUX BEIIECTB XHMHUYECKUX CBOMCTB HE- |OCHOBaHUM, aM(POTEPHBIX THAPOK-
1.2 OpPraHMYECKUX BEUIECTB |CHUAOB U COJICH).

OT CTPOEHHUSA aTOMOB U 2. 3amaHus Ha COCTaBJIECHUE
MOJIEKYJI, a Tak)Ke THIMa |ypaBHEHHUH XUMHUUYECKHUX PEaKIUi C
KPUCTAIIIHIECKON pe- y4acTHEM MPOCTBIX U CIOXKHBIX
MEeTKU HEOPTaHUYECKHUX BEIIECTB: OKCHU-
JIOB METAJJIOB, HEMETAJJIOB U aM-
(hOoTEepHBIX IIEMEHTOB; HEOPTaHU-
YEeCKUX KHCJIOT, OCHOBAHUM U aM-
($hoTepHBIX THAPOKCUIOB, HEOpra-
HUYECKHUX COJIeH, XapaKTepHu3ylo-
IMIMX WX CBOHCTBA U CIIOCOOBI TO-
nyuenus. 3. IlpakTuko-
OpPUEHTHPOBAHHBIE TEOPETHIECKIE
3a/laHMs Ha CBOMCTBA U MOJy4YEHHUE
HEOPTaHWYECKHUX BEIIECTB

3.3 |OK 01 |Unentudukanus veop- |MccnenoBats kauecTBeH- |1. [IpakTHKO-OpuEeHTUPOBAHHEIE
OK 02 |[ranm9ecKrX BEMIECTB |HBIE PEaKIMU HEOPTAHU- [3alaHUs IO COCTABJICHUIO XUMHUUEC-
OK 04 YEeCKHUX BEIIECTB CKHX pEakIliil ¢ ydacTueM Heopra-

HUYECKHUX BEUIECTB, HCIIOJIb3yEMBIX
IS UX UACHTU(PUKAINH.

2. JlJabopatopHuas pabora: "neH-
TH(UKANNS HEOPTAHUICSCKUX Be-
mecTB"

4 Pa3znen 4. Ctpoenune u |HcciaenoBath ctpoenue 1 | KonTpoabHas padoTa «CTpoeHue u

CBOiicTBa opranuye- CBOIICTBA OPraHNYecKHX |CBOICTBA OPraHNYecKHX BellecTB
CKHX BelllecTB BelleCTB

4.1 |OK 01 |Knaccudukanus, Knaccupuumposars op- |1. 3amaHust Ha cocTaBICHHE

IIK 1.2 |cTpoeHHE 1 HOMEHKJIa- [TAaHNYECKHE BEIIECTBA B |Ha3BAaHUU OPTaHUYECKHUX COCIHHE-
Typa OpraHuYecKux COOTBETCTBUH C UX CTPO- [HUH MO TPUBHUATBHOUN HIIN MEXIY-
BEIIECTB €HHEM HapOJAHOW CHCTEMaTUYECKON HO-

MEHKJAaType.

2. 3amaHusg Ha COCTaBJICHHUE MOJI-
HBIX W COKPAIICHHBIX CTPYKTYPHBIX
(hopMys OpraHMYECKUX BEIIECTB
OTJIETBHBIX KJIACCOB.

3. 3apmauu Ha ompeneeHue Ipo-
creifmeit GopMyIbl OpraHuYECKON
MOJIEKYJIBI, HCXOAS U3 DJIEMEHTHO-
ro cocrtana (B %)

4.2|0K 01 |CBoiicTBa opranude- |YcTaHaBIWBaTh 3aBUCH- |l. 3alaHus Ha COCTAaBIEHHUE YpaB-
OK 02 |cxux coequHeHUN MOCTb (pU3HUKO- HEHUHM XMMHUUYECKUX peaKkLHH C
OK 04 XUMHYECKUX CBOUCTB Op- |y4aCTHEM OPTAaHMYECKHX BEIICCTB
IIK 1.2 FaHWYECKUX BEIIECTB OT |HAa OCHOBAHWHM MX COCTaBa U CTPO-

CTPOCHUA MOJICKYJ

CHMUS.
2. 3amaHus Ha COCTABJICHUE ypaB-
HEHUUN XMMUYECKUX peaKIuil, ui-
JTIOCTPUPYIOMIUX XUMUYECCKUE
CBOHMCTBA C yYETOM MEXaHU3MOB
MpPOTEeKAHUS JAHHBIX PeaKIuil u
TeHETUYECKOM CBSI3M OpraHuye-
CKHX BEIISCTB Pa3HBIX KJIACCOB.

3. PacdeTrHbIe 3a/1a4u 10 ypaBHE-
HHSIM peakIuii C ygacTHUeM opra-
HUYECKHUX BEIISCTB.

4. JlabopaTtopnas pabora "llpe-




BpalleHusd OPraHNYECKUX BEIIECTB
IIpH HarpeBaHuu"

4.3|0K 01 |Unentudukanus opra- |HMccinenosars kadecTBeH- |1. [IpakTHKO-OpHEHTUPOBAHHEIE
OK 02 |Hm9eckux BemecTB, HX |HbIe PEaKIUU OpTaHWYe- (3aJaHUA MO COCTABICHHUIO XUMHUYE-
OK 04 |3HaueHNe U MpUMEHE- [CKHUX COEIMHEHUM OT- CKHX pEakIui C y4acTHEM OpTaHH-
IIK 1.2 |aue B OBITOBOM M MpPO- |IEIbHBIX KJIACCOB YECKHX BEIIECTB, B T.4. HCIIOJIb3Y-
W3BOJACTBEHHOU nes- eMBIX IJI UX UACHTU(PUKAIUN B
TEIBHOCTH YeJI0BEKa OBITY ¥ MPOMBIIJICHHOCTH.
2. Jlabopatopnas pabora: "UneH-
TH(QUKAIHSA OPTAHHYECKUX COeIU-
HEHUH OTAEIBHBIX KJIACCOB"
5 Pasnen 5. Kunerude- | XapakTepn3zoBaThb BJIMSA-
CKHE U TEPMOAUHAMHU- |HHE Pa3TUYHBIX (PAKTOPOB
YyecKHe 3aKOHOMEPHO- |Ha paBHOBecHe M CKO-
CTH NPOTEKAHUS XHMH- |POCTh XHMHYECKHX peak-
YeCKHX peaKknuii umi
5.1|0OK 01 [CkopocTh XUMHUECKHX |XapaKTepu30BaTh BiIusi- |lIpakTHKO-OpHEHTHPOBAHHBIC TEO-
OK 02 |peaknuii. XuMHUYeCcKOEe |HUE KOHIICHTPAIINU pea- |peTUUECKHE 3aJaHus Ha aHaIU3
IIK 1.2 [paBHOBECHE TUPYIOUIUX BEIIECTB U ($hakTOopoB, BIUAIOMINX Ha U3MEHE-
TeMmIepaTypsl Ha CKO- HUE CKOPOCTH XMMHUYECKON peak-
pOCTh XUMHYECKUX peak- |uuu. [IpakTuko-opueHTHPOBAHHBIE
nuit XapakTepu3oBath 3aJlaHus HA MPUMCEHCHUE MPUHITUITIA
BJIHUSHUE U3MEHEHUS Jle-1llaTennbe
KOHIIEHTPAll! BEIIECTB,
peakuuu Cpeabl U TeMIIe-
paTyphl Ha CMelIeHHE
XUMHYECKOTO PaBHOBE-
cust
0 Pasznen 6. PacTBopsl HccaenoBatb HCTUHHBbIE
PacTBOPBI € 32TaHHBIMH
XapaKTepUCTUKAMHU
6.1 |OK 01 (ITonsitue o pacTtBopax |Pasznmuats ucTHHHBIC 3ajgaum HA TPUTOTOBJICHHUE PACTBO-
OK 02 pacTBOPHI poB.
OK 07
1K 1.2
6.2 |OKO1 [MccnemoBaHue Hccnenosath GU3UKO- JlabopaTtopras pabora "[Ipuroros-
OK 02 |cBOICTB pacTBOpOB XHMHUYECKHE CBOMCTBA JIeHue pacTBOpPOB"
OK 04 HCTUHHBIX PaACTBOPOB
1K 1.2
I1 |IIpodeccnoHATIBLHO-OPUEHTHPOBAHHOE COlepP:KaHue (Coep:KaHue NPUKJIATHOTO MOIYJIs1)
7 Pa3znen 7. Xumus B
TeXHUYEeCKOM npous3-
BO/JCTBEHHOI AesATe/b-
HOCTH 4eJIOBeKa
7.1 |OK 01 |Xumuueckas Hayka B |OmeHUBATh MociecTBUs |OTUET Mo MpaKTUYECKOU pabore:
OK 02 |axcnnyaTanuu u pe- OBITOBOH M IPOU3BO/I- 1. HoBsle MaTepuansl B 9KCIIya-
OK 04 |MOHTE CeIbCKOX03si- |CTBEHHOW NMEATECILHOCTH |TaIlluM M PEMOHTE CEIIbX03TECXHUKH,
OKO07|cTBeHHO# TEXHUKHU YeJIOBEKa C MO3ULHHN 2K0- |2. DKoiorndyeckas 6€30MacHOCTh
K 1.2 JOTUYECKOW 0€30MacHO- |MPH IKCIIyaTalHH U PEMOHTE

CTH

CCIBXO3TCXHUKH




Kputepun onieHuBaHus Pe3yibTATOB 00y4eHUsI M0 AUCHHUILIMHE, IKAJIA OLeHUBAHUS
Kputepuu oriennBanus:

- YCBOCHHE MTPOTPAMMHOT0 TEOPETHUECKOTO MaTepuana (00beM 3HAaHUH, TTyOrHA YCBOCHHUS );

- YMEHHE u3jaraTh MPOrpaMMHBII MaTepuai (4eTKOCTh, IPaMOTHOCTh MU3JIOKEHHUS MaTepuala, To4-
HOCTb U TIOJTHOTA BOCTIPOM3BEICHUSI yUeOHOTO MaTepuania);

- YMEHHUE MPUMEHSATh TEOPETUYECKUE 3HAHUS Ha MPAKTHKE.

[Ixana oueHUBaHHUS:

PesynbTarsl cnaun 3au€ra OLIEHUBAIOTCS M0 IIKAJIE «3aUTEHO» WIH «HE 3a4TEHOY.

Pesynprarel cmaun auddepeHIUpPOBAHHOTO 3a4eTa M DK3aMEHa OILIGHHWBAIOTCS MO IIKaie
«OTJIIMYHOY, «XOPOILO», KyJA0BICTBOPUTEIHLHOY, «HEYAOBICTBOPUTEIILHON.

OreHKa «3aUTE€HOY» BBICTABISAETCS 00yJaroIIeMycs, KOTOPBIi UMeeT 3HaHHUS OCHOBHOTO Ma-
Tepuasa, MposBIseT YMEHHUE JOTHYHO €ro M3jaraTh, XOTS MOXET JOIMyCKaTh HETOYHOCTU B H3JIO-
KEHUHM MaTepualia, HeJJOCTaTOYHO MPaBWIbHBIE (POPMYIHUPOBKH; YMEET B IIEJIOM MPUMEHSTH MOJY-
YEHHbIE 3HAHUS IPU BHIMOJHEHUHM TUIOBBIX MPAKTUYECKUX PabOT, XOTS MOXKET UCHBITHIBATH 3a-
TPYIHEHUS MPU UX BBHITIOTHEHUH.

OrneHka «OTJIMYHOY» BBICTABIAETCS O0ydYaromeMycsi, KOTOPbI TIyOOKO M MPOYHO YCBOWII
MPOrPaMMHBIA MaTepuall, IPOsBISET 3HAHUE OCHOBHOW WM JIOTIOJTHUTEIBHOU JTUTEPATyphI, TPAMOT-
HO, JJOTUYECKH CTPOMHO U apryMEHTHPOBAHO U3JIaraeT MaTepual, JaeT UCUEPIIbIBAIOLINE OTBETHI Ha
MOCTaBJICHHBIC BOIMPOCHL. B OTBETE TECHO YBS3BIBACTCS TEOPHs C MPAKTUKOM, IMpU 3TOM 00ydaro-
HIMICS HE 3aTPyAHSAETCS C OTBETOM IIPU BUJIOM3MEHEHHUH 3a/laHusl, CBOOOJHO CIPABISETCS C MpaK-
TUYECKUMU 3aTaHHUSIMH.

OrneHkKa «XOpoLIO» BBICTAaBISIETCS 00ydaroueMycsi, TBEpJO 3HAIOLIEMY MPOrpaMMHBIA Ma-
TepHal, KOTOPBIM U3JIaraeT ero rpaMOTHO U MO CYIIECTBY, HE JAOMYCKAET CYIIECTBEHHBIX HETOYHO-
CTell B OTBETE HA BOMPOC, MPABHIBHO MPUMEHSET TEOPETHUECKHUE TOJI0KEHUS MPU PEIICHUN TPaK-
TUYECKUX BOMIPOCOB M 33J1a4, HE UCTIBITHIBACT 3aTPYAHEHUI C OTBETAMH HA BOIIPOCHI.

OrneHka «yJI0BIE€TBOPUTEIBHO» BBICTABISIETCS 00yYaroIIeMycsi, KOTOPbII UMeeT 3HAHUS

TOJILKO OCHOBHOT'O MarepHalia, HO He YCBOWI €ro JIeTalel, JOIyCKaeT HETOYHOCTH, HEO-
CTaTOYHO TpaBUJIbHBbIE (DOPMYITHPOBKU, HUCIBITHIBAET 3aTPYJHEHUS MPHU BBINOJIHEHUU IMpaKTHUYe-
CKUX padorT.

OrneHka «HEyIOBJIETBOPUTENBLHO» BBICTABISETCS 00ydYaromeMmycsi, KOTOPbIii He 3HAeT 3Ha-
YUTENFHON YacTH MPOrpPaMMHOTO MaTepuaia, IOMYyCKAaeT CYIIECTBEHHBIE ONMIMOKU, HEYBEPEHHO, C
OOJIBIIMMHU 3aTPYTHEHUSIMH BBINIOJIHSET IPAKTUUYECKHE PaOOTHI.



JdonosHeHnst 1 H3MEeHeHUs K pado4eil mporpaMMe Ha y4eOHbIH roj

JlomonmHeHus ¥ U3MEHEHUs K paboueii mporpamme Ha y4eOHBIN TOJT TTO TUCIUTUINHE

B pabouyio mporpaMMy BHECEHBI CIIEAYIONINE U3MEHEHUS:

JlononHeHus U U3MEeHeHus B paboueil mporpamme o6cyxaeHb! Ha 3acenanuu [THK

« » 20 r. (mpoTokoy Ne ).

[Ipencenarens ITIIK ./ /




