MUHUCTEPCTBO CEJBCKOI'O X035 CTBA POCCI/IIZICKOI?I DEJAPALINU
JEIMMAPTAMEHT OBPA3OBAHMS M KAJIPOBOM ITOJIMTUKA

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE YYPE/K/IEHUE
. BBICHIEI'O OBPA3OBAHMS
«JOHCKOU TOCYJAPCTBEHHBIU AI'PAPHBIM YHUBEPCUTET»

A30BO-YEPHOMOPCKHWI MH)KEHEPHBIA HHCTUTY T-OUJIUAJ
®EJEPAJIBHOI'O TOCYJJAPCTBEHHOI'O BIOP)KETHOI'O OEPA30OBATEJILHOI'O
YUPEXKJIEHUS BBICILIETO OBPA3OBAHU A
«TOHCKOM I'OCYJIAPCTBEHHbBII ATPAPHBIY YHUBEPCUTET» B I'. 3EPHOI'PAJIE

YTBEPXIAIO
MOBMH  pmacawse  JHPEKTOP
AHLPEN AHIIPER HYKONAEBIY
HMKO”AEBML‘I 5;;‘0;025033] 15:36:35
A.H. I'iooun

31 maprta 2026 1.

PABOYAS ITPOI'PAMMA

JducuunianHbl OVIIL.07 Xumus

CnenuajgbHocTh: 35.02.08 DIEKTPOTEXHUYECKHUE CUCTEMBI B arpOIPOMBIIUIEHHOM KOMILIEKCE
(ATIK)

KBamnpukanus BoITyCKHUKA: TEXHUK

Yposens noaroroBku no INICC3: 6a3oBsiii

Cpoxk ocBoenus IIIICC3: 2 rona 10 mecsiies

CTpykTypHOe noapasjaenenne: J[OHCKOM TEXHUKO-TEXHOJIOTUUECKHUI KOJUIEIHK

Kadenpa: arpoHomMuu u cenekum cenbCKOX035UCTBEHHBIX KYJIBTYP

®opma 00yyeHHs: OUHAS

3epuorpan, 2026



[Tpu pa3zpaboTke paboueil mporpaMMbl JTUCIIUIUIMHBI B OCHOBY MOJIOKEHBI:

1. ®I'OC CIIO no cneruansHOCTH 35.02.08 DIIEKTPOTEXHUYECKHUE CHCTEMBI B arpo-
npoMblieHHOM komiuiekce (AIIK), yrBepxaeHHbIN npukazoM MHHHCTEPCTBOM IIpoO-
cBemeHus P® Ne 368 ot 27.05.2022 r.

®I'OC cpennero obmiero o0pa3oBaHus, YTBEPKIACHHBII MuHUCTEpCTBa 00pa3oBa-
Hus 1 Hayku P® ot 17 mas 2012 r. Ne 413 (¢ usmenenusmu Ha 27 nexadbpss 2023 1. Neo
1028)

VYueOnsplii mian crnenragbHOCTH 35.02.08 DIIeKTPOTEXHUYECKHE CHCTEMBI B arporpo-
MmbinuieHHOM Komiuiekce (AIIK), omoOpennsiii YuersiM coBeToM A30B0-UepHOMOPCKOTO
uHxeHepHoro uucrutyra ®I'bOY BO [onckoii 'AY IIpotokon Ne6 ot 12.02.2026 r.

PaGouass mporpamMma y4eOHOro mpeaMera OOIIC00pa30BATEIBHOIO IMHUKIA MPOrPaAMMBbI
MOATOTOBKU CHEUaNNCTOB cpennero 3BeHa (manee — IIIICC3) paspaborana C yuérom
MPUMEPHON pOrpaMMbl yu4eOHON AUCHUIUTHHBI «OCHOBBI 0€30MacHOCTH U 3aiuThl Po-
muHbDy (yrBepkaeHa ®I'BOY IO UPIIO mis peanusanuu OCHOBHOM NPO(ECCHOHATb-
HO oOpazoBarenbHOi nporpammbl CIIO Ha 6a3e 0CHOBHOTO 00111er0 00pa3oBaHus C MO-
JTydeHueM cpeanero obiero oopazosanus. ([Iporokon Nel7 ot 18 uronst 2024 r.).

Pabouas mporpamMma JMCHMIUIMHBI paCCMOTPEHA U PEKOMEH]I0OBaHA K HCIOJIb30BAHUIO B
y4eOHOM Ipoliecce Ha 3acefaHuM Kadeapbl ATPOHOMHM U CEJIEKIMU CEeIbCKOXO3SUCT-
BEHHBIX KynbTyp «25» Mapta 2026 r. [IpoTokon Ne 8.

3aBenyromuii kadeapoii: Xponiok B.b.

Pabouas mporpaMma JUCHMIUTMHBI PACCMOTPEHA W PEKOMEHIOBaHA K MCIIOIB30BAHUIO B
y4eOHOM Tpoliecce Ha 3aCeAaHUU METOJMUYECKOW KOMUCCHM O 0011eo0pa3oBaTeabHOM
nonrotoBke «27» mapta 2026 . [Iporokxon Ne 7.

[Ipencenarens: XKomnobosa M.B.

Pa3paborumnku: nmpenogaBarens 1 kateropun Maiitbopona C.1O.
npenojasarens | kareropun Kynemona JILA.
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI YYEBHOT'O ITPEJIMETA

1.1. MecTo npeamMera B CTPYKTYPE NIporpamMmmal NOATOTOBKH CIICUATUCTOB CPEAHEI0 3BCHA

PabGouass mporpamma  y4eOHOro  mpeaMmera  SBIAETCS — 00S3aTENbHOM  YacThiO
0011e00pa3oBaTeIbHOTO IMKJIa TPOTPAMMBI  TOJATOTOBKH CIHEIUAIMCTOB CPEIHETO 3BEHA B
coorBerctBun ¢ DI'OC mnmo  cmemmanbHocTH  (crenmanbHOocTsM)  CITO — 35.02.08
DIIEKTPOTEXHUUECKUE CUCTEMBI B arpoOIpOMbIIIIeHHOM KoMIuiekce (AITK)».

1.2. Il.1anupyemblie pe3yJibTAThl 0CBOEHHS MpeaMeTa

B pamkax nporpammsbl yueGHOTo npeaMeTa 00yqaroIuMUCI OCBaUBaIOTCS JTMYHOCTHBIE, Me-
TanpeAMETHbIC U TPeAMETHBIC pe3yabTaThl B cOOTBETCTBHU C TpeboBanusmu OI'OC cpennero 06-
mero oopazopanus: Ju4HOcTHbIe (JIP), meranpeanmernbie (MP), npeamerHblie aJisi 6a30BOro
(ITP6) /mpodunbuoro(IIPm) ypoBHs nzyvenus:

Konpr pe- | [Imanupyemsblie pe3ysIbTaThl OCBOCHUS BKJIFOYAOT
3yJ1bTaTOB

JInuHOCTHBIE pe3yiibTaTbl OCBOCHU yqe6H0ro npeamMceTa:
Irpa’XaAaHCKOro BOCIIMTaHUA

JIP 01 Cc(OPMHUPOBAHHOCTh I'PAXKJIAHCKON MO3UIMK OOYYAIOIIErocss KaK aKTUBHOI'O
¥ OTBETCTBEHHOT'O WIEHA POCCUHCKOr0 O0IIEeCTRa,
JIP 02 OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IIPAaB U OOS3aHHOCTEH, yBa)keHUE 3a-

KOHa U IPaBONOPSIKA,;
MaTPUOTHYECKOT0 BOCIIMTAHUS:

JIP 09 LIEHHOCTHOE OTHOIIEHUE K rOCYJapCTBEHHBIM CUMBOJIAM, HCTOPHUYECKOMY U

MIPUPOJHOMY HaclEAHI0, MaMATHUKAM, TpaaulusaM HapoaoB Poccun, goctu-

XKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHAX U TPYIE;
JYXOBHO-HPABCTBEHHOI'O BOCIIMTAHHUS:

JIP 12 c(OPMHPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHMS, ITHYECKOTO MOBEACHUS;

JIP 13 CIIOCOOHOCTh OLIEHMBATh CHUTYyallMI0 M MPUHUMAaTh OCO3HAHHBIE PEIICHUS,

OpPUEHTHUPYSICh HA MOPAJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
ACTETUYECKOT0 BOCIIUTAHUS:

JIP 16 ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYash 3CTETHKY ObITa, HAYYHOI'O U

TEXHUYECKOI'0 TBOPUYECTBA, CIIOPTA, TPYAA U OOIIECTBEHHBIX OTHOILICHUH;

(hU3MYECKOT0 BOCIIUTAHUS:

JIP 20 c(hOpMHUPOBAHHOCTDH 370POBOTO M 0€30MaCHOTO 00pa3a KW3HHU, OTBETCTBEH-
HOT'O OTHOILIEHUS K CBOEMY 37J0POBbIO;
JIP 22 aKTUBHOE HENPUATHE BPEIHBIX MPHUBBIYEK U UHBIX (JOPM MPUUMHEHHUS Bpeaa

(U3MYECKOMY U TICUXUYECKOMY 37I0POBBIO;

TPYIOBOT'O BOCITUTAHMUS:
JIP 24 TOTOBHOCTh K aKTUBHOHU JIEITEIBHOCTH TEXHOJIOTMYECKON U COLIMAIbHOM Ha-
MPaBIECHHOCTH, CIMOCOOHOCTh WHHIIMMPOBATH, IUIAHUPOBATH M CaMOCTOS-
TEJIbHO BBINOJIHATH TAKYIO IS TEIbHOCTD;
JIP 25 MHTEpPEC K pa3nuyHbIM chepaM MmpodeccnoHaNbHON NeATeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymiei mpodeccun U pearn30BBIBATH
COOCTBEHHBIE )KU3HEHHEIC TIJIaHbI;
JIP 26 TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHHUIO M CaMOOOpa30BaHHIO Ha IMPO-
TSOKCHUU BCEH JKU3HHU;

OKOJIOTHYECKOT'O BOCITMTaAHUA:




JIP 27 c(hOpPMHUPOBAHHOCTD IKOJIOTMUECKOU KYJIbTYpPbhl, TOHUMAHUE BJIUSIHUS COIH-
JIIbHO-KOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE NMPUPOJHON M COLMAIbHOU
CpeJibl, 0CO3HaHUE T1100aJIBbHOr0 XapaKTepa KOJOTHYECKUX MpobiieM;

JIP 29 AKTUBHOE HEMPUATHE EUCTBUMN, IPUHOCAILMX BPEJl OKPYXKAOUIEH CPEE;

JIP 30 YMEHHE IMPOTHO3UPOBATH HEOIArONPUATHBIE 3KOJOTMYECKUE IOCIIEIACTBUS
[IPEANPUHUMAEMBIX JEHCTBUM, IIPEAOTBPALATD UX.

LIEHHOCTH HAyYHOTO IT03HAHUS:

JIP 32 c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BHUTHUS HAyKH M OOIIECTBEHHOH MPAaKTUKHU, OCHOBAaHHOT'O HA JHa-
Jore KyNbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B IMOJIUKYJIb-
TYPHOM MHUPE;

JIP 34 OCO3HAHUE LEHHOCTH HAY4YHOW AEATEIbHOCTH, TOTOBHOCTbH OCYIIECTBIATH

IMPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIbHOCT MHAUBUAYAJILHO U B I'PYII-
IIc.

MeTaHpe,I[MCTHBIe pPE3YyIbTaTbl OCBOCHU yqe6H0ro npeamMceTa: OBJ'IaI[eHI/Ie YHUBCPCAJIIbHbI-
MU y‘~IG6HI)IMI/I IIO3HAaBaTCIbHBIMHU I[CﬁCTBHSIMHI 0a30BEIC JIOTHYECKUC I[CflCTBPIﬂI

MP 01 CaMOCTOATENFHO (OPMYIUPOBATH U aKTYaJIHU3UPOBAThH NMPOOIEMY, paccMart-
pHUBaTh €€ BCECTOPOHHE;

MP 03 OIpEeAEIATh LEIH EATEIbHOCTH, 3aJjaBaTh IapaMeTpbl U KPUTEPUU UX J0C-
TUKEHUS;

MP 06 pa3BHBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX MTPOOIIEM;

OBnaneHnue yHUBEpCATbHBIMH y4€OHBIMU MO3HABATEIbHBIMU JEUCTBUAMU 0a30BBIC HCCIIE-
JIOBaTEJILCKUE JEUCTBUL:

MP 07 BJIa/IETh HaBbIKaMHM y4e€OHO-HMCCIEI0BATEIbCKOW M MPOEKTHOM JIeATENbHO-
CTH, HaBbIKaMU pa3pelieHus npooiem;

MP 08 CIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METO/I0B PELICHUs
[IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOIOB [TIO3HAHMS;

MP 09 OBJIAJICHHE BUJIAMHU JICSITEIBHOCTH IO IOJIYYEHHIO HOBOT'O 3HAHMS, €ro MH-
TepIpeTanuy, Npeodpa3oBaHUI0 U MPUMEHEHHIO B PA3JIUYHBIX YU€OHBIX CH-
TyalMsix, B TOM 4YHCJI€ TIPU CO3AaHUN YUEOHBIX U COLIMAIbHBIX TPOEKTOB;

MP 11 CTaBUTh M (HOPMYIHPOBaTh COOCTBEHHBIE 3aJjaud B 0Opa3oBaTENbHOM Jes-
TEJIbHOCTHU Y )KM3HEHHBIX CUTYalUsX;

MP 12 BBISBJISITh IPUYMHHO-CIICACTBEHHBIE CBSI3U M AKTYaJIM3UPOBATh 3a7ady, Bbl-
JBUTATh THUIIOTE3Y €€ PEIICHMS, HAXOAUTh apryMEHTHI JUIS JI0KAa3aTeNbCTBA
CBOMX YTBEpXKJICHUH, 3a71aBaTh IApaMETPbl U KPUTEPUH PEILICHUS;

MP 13 AQHAJIM3UPOBATh IIOJIYYCHHBIE B XO/I€ PEILICHUS 3a1a4l PE3YyJIbTAThl, KpUTHUYE-
CKHM OIICHMBaTh MX JOCTOBEPHOCTb, ITPOTHO3MPOBATh M3MEHEHHE B HOBBIX
YCIIOBHUSIX;

MP 14 JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

MP 15 pa3pabarbIBaTh IUIaH pEIIEHUs] MPOOJIEMBbl C YYETOM aHAJIM3a UMEIOIUXCs
MaTepUalIbHBIX 1 HEMAaTEPHAIBHBIX PECYPCOB;

MP 16 OCYILECTBIATH LIEJICHANPABICHHBIM MOUCK TepeHoca CPeiCTB U CIOCOO0B
NEeNCTBUS B MPO(DHECCUOHATBLHYIO CPEY

MP 18 YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX NPEIMETHBIX 00IacTel

OsnasieHre yHUBEPCATbHBIMU YI€OHBIMU TIO3HABATEIBHBIMH JCHCTBUSIMU:
pabota ¢ nuadopmarmeii:




MP 21

BJIa/IETh HaBBIKAMU TOYYCHUs] HHPOPMAIMHU U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSATENIbHO OCYILECTBIISATh MOUCK, aHAIU3, CUCTEMaTU3aluI0 U UHTEP-
MpeTannio HHGOpMalMK Pa3IMYHbIX BUAOB U (JOPM IpE/ICTaBICHHUS,

MP 22

CO3J1aBaTh TEKCTHI B Pa3IMYHBIX opMaTax C y4eToM HazHaueHUs MHPopMa-
LMW U LEJIEeBON ayJUTOPHH, BEIOUpas ONTUMAIIbHYIO (OPMY IPEICTaBICHUS
U BU3YyaJIM3allly;

MP 23

OLCHUBATh AOCTOBCPHOCTH, JICTUTUMHOCTD I/IH(bopMaI_II/II/I, €€ COOTBECTCTBHEC
IIPaBOBbLIM U MOPAJIbHO-OTUYCCKHUM HOpMaM;,

MP 24

UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHO-
JIOTUA B PELICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHHU3ALMOHHBIX
3aja4 ¢ coOuojieHueM TpeOOBaHUN IPrOHOMMKM, TEXHUKU O€30MacHOCTH,
THTHEHBI, pecypcocOepesKeHH s, MPABOBbIX U STHUECKUX HOPM, HOPM UH(OP-
MaIMOHHON 0€301aCHOCTH;

OBnazneHue yH

HNBCPCAJIbHBIMU KOMMYHUKATUBHBIMUA I[GﬁCTBHHMHI O6H.[CHI/IeI

MP 26

OCYHICCTBJIATbD KOMMYHHKAIIUU BO BCCX c@epax KH3HU,

MP 27 pacno3HaBaTh HeBepOaJbHBIC CPEICTBA OOIICHUS, TOHMMATh 3HAYCHHUE CO-
[UATBHBIX 3HAKOB, PACIIO3HABATh MPEANOCHUIKH KOH(MDIUKTHBIX CUTyallMi U
CMATYATh KOH(JIUKTHI;

MP 28 BJIAJICTh PA3JIMYHBIMU CITIOCOOAMM OOIICHUS M B3aUMOJICHCTBUS;

MP 29 apryMEHTUPOBAHHO BECTH JUAJIOT, YMETh CMSr4aThb KOH(JIMKTHBIE CUTYya-
uuu;

MP 30 pa3BepHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C UCIOJIb30BaHHUEM

SA3BIKOBBIX CPCIACTB;

OBJ'Ia,I[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU ILCIZCTBHHMHZ COBMCCTHas ACATCIIbHOCTD:

MP 31

MMOHUMATh W HMCIOJIh30BaTh MPEUMYIIESCTBA KOMAaHIHOW M WHIMBHIYAILHON
paboTHI;

MP 33

MPUHUMATH IIETTH COBMECTHOM JEATEIbHOCTH, OPTaHU30BBIBATh M KOOPIUHU-
pOBaTh JEUCTBHS 1O €€ JOCTH)KEHHIO: COCTABIATh IJIaH NeHCTBUH, pacmpe-
JETSITh POJIH C YYETOM MHEHHMH yJaCTHUKOB OOCYKIATh Pe3yJIbTaThl COBME-
CTHOH paboThl;

MP 34

OLIEHUBATh KaueCTBO CBOEr0 BKJIAJa M KaXJOro y4yacTHHMKAa KOMaHJbl B 00-
U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

MP 37

OCYHICCTBIIATL MO3UTHBHOC CTPATCTHYCCKOC IMOBCACHHUC B PA3JIMYHBIX CH-
Tyalusiax, OpOSBJIATE TBOPYECTBO U B006pa)KCHI/Ie, OBITH MHUIMAaTUBHBIM.

OBJ'IaI[eHI/Ie YHUBCPCAJILHBIMHU PETYJIATHBHBIMU JEHUCTBUSIMU: CaMOOpPraHun3anus:

MP 38 CaMOCTOATENIBHO OCYLIECTBIIATh ITO3HABATEIBHYIO JIEATEIbHOCTD, BBISBIIATH
npobJeMbl, CTaBUTh M (OPMYIHPOBAaTh COOCTBEHHBIE 3aJlaud B 0Opa3oBa-
TEJILHOM JESITENBHOCTH U )KU3HEHHBIX CUTYalHsIX;

MP 39 CaMOCTOSITENIbHO COCTaBIATh IUIAH PELICHUs MPOOJIeMBbl C Y4eTOM HMEIo-
ITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MIPEATOUTECHUN;

MP 42 JienaTh OCO3HAHHBIM BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a penIeHue;

MP 43 OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OBnaneHue yH

HNBCPCAJIbHBIMU PETYJIATHUBHBIMU JIEHCTBUSMU: CAMOKOHTPOJIb:

MP 45

JaBaTh OLICHKY HOBBIM CHUTyalllsIM, BHOCUTH KOPPEKTHBLI B JCATCIIbHOCTD,
OIICHUBATH COOTBCTCTBUC PC3YJILTATOB LICIISIM,

MP 47 UCIIOJIb30BATh MPUEMBI pedIeKCHH I OLEHKHU CUTYyalllH, BEIOOpa BEPHOTO
peuieHus;
MP 54 MIPUHUMATH €051, TOHNMAasi CBOM HEJOCTATKHU M JIOCTOMHCTBA;

IIpeameTHsbIE p

C3YyJIbTAaThl OCBOCHUA yqe6Horo npeamMeTa:

I1P601

c(hOpMHUPOBAHHOCTH MPEICTABIICHUI: 0 XUMHUUYECKON COCTaBIIAIONICH €CTeCT-
BEHHOHAYYHOW KapTUHBI MUPA, POJIM XMMHUH B IO3HAHUU SIBJICHUM IIPUPOJIBL,




B ()OPMUPOBAHUU MBIIICHUS U KYJIbTYphl JIUYHOCTH, €€ (DYHKIIMOHAIBHOMN
TPaMOTHOCTH, HEOOXOUMOM /ISl peIICHHs TPAKTHUECKUX 3a/1a4 U IKOJIOTHU-
4ecKH 000CHOBAHHOTO OTHOLIEHHS K CBOEMY 37I0POBbIO M PUPOIHOMN CPENE;

I1P602

BJIAJICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpPas BKJIKOYAECT: OCHOBOIIOJIA-
rarolme MOHATUS (XUMUYECKUH DJIEMEHT, aTOM, AJIEKTPOHHAs 0000YKa
atoma, s-, p-, d-3JIeKTpOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYJIa, BaJCHT-
HOCTb, AJIEKTPOOTPHULIATENIBHOCTD, CTEIIEHb OKHCIICHMS, XUMHYECKasi CBS3b,
MOJIb, MOJIIPHAsi Macca, MOJSIPHBIA 00BEM, YIIepOIHBINA CKeNeT, (PyHKIHO-
HaJpHas Tpylna, pajukail, U30Mepus, U30Mepbl, TOMOJIOTMYECKUIN psll, Io-
MOJIOTH, YTJIEBOJOPOJIbI, KUCIOPOJ- U a30TCOAEpKAIMe COSAUHEHHs, Ono-
JIOTUYECKN aKTHUBHBIC BelIecTBa (YIJeBOIBI, KUPbI, OEIKU), MOHOMEp, IO-
JINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAUHEHHUS, KPUCTAJI-
JUYecKas  pelieTka, THUIbl XUMHUYECKUX peakiuuil  (OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC, K30~ U IHJAOTEPMUYECKUE, PEAKIIUU HOHHOTO 0OMEHA),
pacTBOP, NEKTPOJIUTHI, HEIJEKTPOJIUTHI, JIEKTPOJIUTHYECKAs TUCCOLUALINS,
OKHCIIMTENb, BOCCTAHOBUTEND, CKOPOCTh XUMHUUYECKON PEAKIUU, XUMUYECKOE
paBHOBECHE), TEOPUH U 3aKOHBI (TEOPUs XMMHUYECKOTO CTPOCHUS OpraHude-
ckux BemniecTB A.M.bytnepoBa, Teopus 3JIEKTPOJUTUUYECKON JAUCCOIUALINH,
nepuoanueckuii 3akoH J[.Ml.MenneneeBa, 3aKOH COXpaHEHUS MAacChl), 3aKO-
HOMEPHOCTH, CHMBOJIMYCCKUI SI3BIK XUMHH, (HDaKTOJIOTHYCCKHE CBEIACHHS O
CBOMCTBAxX, COCTaBe, MOJYYCHUH U 0€30MaCHOM HMCIOIb30BAaHUH BAKHEUIIINX
HEOPraHUYECKNX M OPraHMYECKUX BEIICCTB B OBITY M MPAKTUYECKOW Jes-
TEJILHOCTH YEJIOBEKA;

I1P603

c(OPMHPOBAHHOCTh YMEHHMI BBISIBIATH XapaKTEPHBIC NMPHU3HAKH U B3aUMO-
CBA3b H3YYEHHBIX IMOHATHUM, NPUMEHATb COOTBETCTBYIOLIUE IOHATUA IIpU
ONMCAHUU CTPOEHHUS U CBOWCTB HEOPIAaHUYECKUX U OPraHUYECKUX BEIIECTB U
UX IPEBPAILECHN; BBIABIATE B3aUMOCBA3b XUMUYECKUX 3HAHUHN C MOHATHUS-
MH U NPEACTABICHUSIMHU APYTMX €CTECTBEHHOHAYYHBIX IPEIMETOB;

I1P604

c(OPMHPOBAHHOCTh YMEHHMH HCII0JIb30BaTh HAUMEHOBAHUS XUMUYECKHX CO-
€AMHEHUN MEXIYHApPOJHOTO COK3a TEOPETUYECKON U MPUKIAJTHON XUMHAH U
TpUBHMAJIbHbIC Ha3BaHMUS BAKHEHIIMX BEIIECTB (3TWJIEH, AlleTWUJICH, TJIHIle-
puH, ¢eHomn, popManbaerul, YKCycHas KHUCIIOTa, IIMIMH, YrapHbId ras, yr-
JIEKUCIIBIM a3, aMMHUaK, TallleHas WU3BECTb, HEralleHas U3BECTb, IUTHEBAs
coJla U JPYrHX), COCTaBIATh (POPMYJbI HEOPraHMYECKMX U OPTaHUYECKUX
BEIIECTB, YPABHEHUS XHMHUYECKHUX PpeaKIHil, OOBSICHATh UX CMBICHT; MOJ-
TBEP)KIATh XapaKTEpPHbIE XMMHYECKUE CBOWCTBA BELIECTB COOTBETCTBYIO-
LUMU DKCIIEPUMEHTAMMU U 3aIUCSAMU YPaBHEHUN XUMUYECKUX PEAKLIUN;

ITP605

c(OpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAIIEKHOCTh U3YUEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB K OIIPEICIECHHBIM KIacCcaM U
rpyIIaM COeANHEHUH, XapaKTeprU30BaTh UX COCTaB U BaKHEHIINE CBOMCTBA;
OTIPEAEIATh BUIBI XMMUUECKUX CBsI3eH (KOBaJICHTHAs, HOHHAs, METaJUINYE-
CKasi, BOJIOPOAHAS ), TUIBI KPUCTAJUIMUECKUX PEIIETOK BEUIECTB; Kiaccudu-
LAPOBATh XMMUYECKUE PEAKIINH;

I1PG06

BJIaICHUC OCHOBHBIMU METOJaMH HAYYHOI'O IMTO3HAHUA BCUICCTB U XUMHYC-
CKUX SIBJICHUH (HaGHIO,HeHI/IC, HU3MCPCHUC, SKCTICPUMCHT, MOI[GJ'II/IpOBaHI/IC);

I1P607

c(OPMUPOBAHHOCTh YMEHHUI MPOBOAUTH PacyeThl MO XUMHUYECKUM (POpMY-
JaM ¥ YpaBHEHMSM XHMHYECKHUX PEAKLUH C HCIOJIb30BaHUEM (PU3NYECKUX
BEJINYUH, XaPAKTEPU3YIOIINX BEIIECTBA C KOJNYECTBEHHON CTOPOHBI: MacChl,
o0beMa (HOpMallbHbIE YCIOBHS) T'a30B, KOJTMYECTBA BELIECTBA; UCIOIb30BATh
CHUCTEMHBIE XMMHYECKUE 3HAHUS I NPUHATUSA PEIICHUM B KOHKPETHBIX
JKU3HCHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U X IPUMEHECHUEM;




I1P608

c(hOpPMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIMOJHATH XUMHUYECKUN KC-
MepUMEHT (IpEeBpallleHUs] OPraHMYECKUX BEIIECTB IPH HArpeBaHUU, MOJY-
YeHHUE 3THJICHA U M3YYCHHE €r0 CBOMCTB, KAUECTBCHHBIC PEAKIIMU Ha allbJie-
THJIBI, KpaXMaJll, YKCYCHYIO KUCIIOTY; JIEHATypaIusi OSJIKOB IIpH HarpeBaHUH,
IIBETHBIC PEaKIMU OEJKOB; MPOBOJUTh PEAKIIMd MOHHOTO OOMEHa, Oompelie-
JISTH CPEIly BOJIHBIX PAaCTBOPOB, KAYECTBEHHBIC PEaKIMM Ha CylIbdaT-, Kap-
OOHAT- W XJIOPUA-aHHOHBI, HA KaTHOH aMMOHHS, PEIIaTh YKCIIEPUMEHTAJb-
Hble 3a7aun 1o TemaMm "Metauisl" U "Hemetainel") B COOTBETCTBUM C Ipa-
BWJIaMH TEXHHKH O€30IaCHOCTH IMPHU OOpAICeHHH C BEUIECTBAMH U Jlabopa-
TOPHBIM O00OPYIOBaHHEM; MPEICTABIATH PE3YJIbTaThl XUMHUYECKOTO DKCIIe-
puMeHTa B (OpMe 3alUCH YPaBHEHHMM COOTBETCTBYIOIIUX peakmuii u ¢Gop-
MYJIMPOBATh BBIBOJIbI HA OCHOBE ATUX PE3YyJIbTaTOB;

I1P609

cOpPMUPOBAHHOCTh YMEHUSI aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO,
MOJTy4aeMYyI0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM MH(OpMAIINH, CETh
Wnrepuer u apyrue);

I1P610

c(OPMHPOBAHHOCTb YMEHHMH COOJIIOAATH MIPaBUIIAa SKOJIOTUYECKH LIETIECO00-
pa3HOro MoBeieHus B ObITY M TPYJOBOH AEATENbHOCTH B LENIAX COXPAaHEHUS
CBOETO 370POBbs U OKPYIKAIOIIEH IPUPOJHOM CPENbl; YUUTHIBATh ONIACHOCTh
BO3JECHCTBUSL HA JKUBBIE OPraHU3Mbl OIPEIECIICHHBIX BEILECTB, MOHUMAs
CMBICJI ITOKA3aTeJIsl IPEIEIbHOM T0NyCTUMON KOHIICHTPALINH;

I1P611

JJIA 06yqafoumxc;1 C OIrpaHUYCHHBIMU BO3MOXKHOCTAMHA 310POBbS: C(l)OpMI/I—
POBAHHOCTb YMCHHA NPHUMCHATH 3HAHUWA 00 OCHOBHEIX JOCTYIIHBIX MCTOAAX
II03HaHMA BCIICCTB U XUMHYCCKHUX HBHCHHﬁ;

I1P612

JUTSL CIICTIBIX M CJIA0OBHASAIIUX OOydaromuxcs: C)OPMUPOBAHHOCTh YMEHUS
UCIIOJIB30BaTh pelibe(hHO-TOUCUHYI0 cUcTeMy oOo3HaueHui JI.Bpaiins s
3aIMMCH XUMHYECKUX HOPMYIL.

1.3. PexomMeHayeMoe KOJIMY€ECTBO YACOB HA OCBOEHNE MPOrpaMMbl Y4eOHOI0 NpeAMeTa:
MaKCHUMaJIbHON ydeOHOI Harpy3ku oOyuvaromerocst 34 yacos, B TOM YHCIIE:
00s13aTenbHON ayIUTOPHOM yueOHOM Harpy3ku oOydaromierocs 34 yacos;
CaMOCTOSTeNIbHON paboThl oOyyatorerocst 0 4acos.

2. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHBI




2.1. O0beM TMCUMTIMHBI ¥ BUbI YUeOHO# padoThI

Buna yueOHoii padoThl O0bem yacon

MaxkcumarnbHast yueOHast Harpy3ka (Bcero) 34
OO6s3aTenbHas ayquTOpHAas yueOHast Harpy3ka (BCero) 34
B TOM YHUCJIC:

JIEKIIUHI 22

71a00paTOPHBIE 3aHATHS 8

IIPAKTUYECKUE 3aHATUS 4
Hrorosas arrecranus B hopme - 3a4eT ¢ OLeHKOI

2.2. Conep:xanue y4e0HOro nmpeaMeTra Ko HaUMeHOBaHUe
Mopyne | Opranunyeckas Xumus

Pasznen 1. Teopernueckue OCHOBBI OpraHM4ECKONH XUMHUH.

[Ipenmer opraHnuyeckoil XuMuu: e€ BO3HUKHOBEHHE, Pa3BUTUE M 3HAYCHHE B IMOIYYEHUU
HOBBIX BELIECTB U MaTepuaioB. Teopus cTpoeHus oprannyeckux coequHenuii A.M. byrneposa, eé
OCHOBHbIE MOJIOXKeHU. CTpYKTypHBIE (POPMYJIBI OpraHUYecKux BeulecTB. ['omosorus, usoMepus.
XUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJUHAPHBIE U KpaTHbIe cBsA3U. [IpencraBnenue
0 KJaccu(uKanum OpraHuYecKux BemlecTB. HoMeHKIaTypa opraHHuecKuX COCTUHEHUH (cucTema-
TUYecKasi) U TPUBHAJIbHbIE Ha3BaHUS BAaXKHEMIIUX IPEACTaBUTENEH KJIACCOB OPraHMYeCcKUX Be-
IIeCTB. DKCIEPUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U X MPEBpAIlleHH: 03HaKOMIIEHUE C 00-
pa3laMu OpraHMYECKUX BEIIECTB U MaTepHallaMi Ha UX OCHOBE, MOJEIINPOBAHUE MOJIEKYJI OpraHu-
YECKUX BEIECTB, HAOJIO/IEHNE U OMMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALICHUIO Opra-
HUYECKHUX BEUIECTB IPU HarpeBaHu! (IJIaBjieHNUEe, OOyTIMBaHUE U TOPEHHUE).

Pazgen 2. YraeBonopobl.

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH — NpOCTEUIINE peIcTa-
BUTEIIM AJIKAHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEeaKLMU 3aMELIeHUs U TOPEHUs), HaX0XK-
JIEHUE B MPUPOJIE, MTOJIyY€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUI Psii. DTWIEH W NPOIUJIEH — MPOCTEHIINE
NPEJCTaBUTENIN AJIKEHOB: (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA (peakiMH T'MIPUPOBAHUs, Tajore-
HUPOBAHUs, TUAPATALUU, OKUCIEHUS U ITOJIMMEPU3ALIUH), TOJIyYEHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metwiOyranuen-1,3: cTpoeHue, BaKHEUIINE XUMUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyKa U Pe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHI psiA. ALETHIIEH — IMpOCTei-
IIUHA TPEeJCTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XMMHUYECKHUEe CBOMCTBA (peakiuuu

TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, THAPATAIIUHN, TOPEHHS ), TOJIyY€HUE U IPUMEHEHHE.



Apensl. beH3oi: coctaB, ctpoeHue, GU3NIECKUE U XMMHUYECKHE CBOMCTBA (PEaKIuy rajaore-
HUPOBAHUS U HUTPOBAHMUS), [IOJIyUEHUE U TPUMEHEHHE. TOKCUYHOCTh apeHOB. ['eHeTnyeckas cBA3b
MEXy YIJI€BOJOPOJAaMHU, NMPUHAMISKAIIUMHI K pa3IMyHbIM KiaccaM. IIpuponHble UCTOYHUKHU yT-
neBoiopoaoB. [Ipupoanslit ra3 u nonytHele HeTsHBIE ra3bl. HegTh u € mpoucxoxaenue. Croco-
Obl mepepaboTKH He(MTU: MEPEeroHKa, KPeKUHT (TePMUYECKUN, KaTAIMTHYECKH), muponu3. [Ipo-
IYKTBI TIepepaOdOTKu HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yrons u
IPOAYKTHI €0 MepepadOTKU. DKCIEPUMEHTAIbHbIE METO/Ibl M3YUYEHHs BEILECTB M UX IpeBpallie-
HUI: O3HaKOMJIEHHE C oOpa3lamMHu IUIacCTMAacC, KaydyyKoB M pe3uHbl, Koiuiekuuu «Hedtes» u
«YTonb», MOJAEIHUPOBAHUE MOJIEKYJ YIJI€BOJOPOIOB U rajJOr€HONPOU3BOIHBIX, IPOBEICHUE MPAK-
TUYECKOW pabOThI: MOJIyY€HUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnpie 3amaun. BeUuciIeHHS 10 ypaBHEHHIO XMMHYECKOH peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEUIECTBA WJIM MPOIYKTa PEaKIUH 10 U3BECTHBIM Macce, 00bEMY, Kolude-
CTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WA MPOJYKTOB PEAKIUN).

Paznen 3. Kucnopoacoaepskaiire opraHudecKie COeTUHEHUS.

[IpenensHbIe OTHOATOMHBIE CHUPTHL. METaHOM M 3TAHOI: CTPOCHHE, (PU3NIECKUE U XUMHUYE-
CKH€ CBOMCTBA (peaklMK ¢ aKTUBHBIMU METaJUIaMU, TAJIOT€HOBOIOPOIaMHU, TOPEHHUE), IPUMEHEHHE.
Bonopoansie cBsIi3u MexAy MOJIEKYJIAaMH COHMPTOB. JlefiCTBME METaHOJIa W 3TaHOJa HAa OpraHUu3M
YEJI0BEeKa.

MHoroaroMHble CIUPTHL. DTUIEHIIMKOIb U TNIMLEPUH: CTpOeHHE, (pU3NUecKue U XuMuie-
CKHE€ CBOWCTBa (B3aUMOJICHCTBUE CO IIEJIOYHBIMU METaJIaMH, KaueCTBEHHAs PEakius Ha MHOTO-
aTOMHBIE crIUPTHI). JleficTBUE Ha opraHu3M uenoBeka. [I[puMeHenne rauueprHa U 3TUIICHTJIUKOIIA.

®deHo: CTpOeHUE MOJIEKYIbI, (PU3nUYecKre U XuMudeckue cBoiictBa. TOKCMYHOCTH QeHona.
[Tpumenenue enona.

Anpaeruapl. @opManbaerul, aleTanbIeru/l: CTpoeHue, PU3NIECKUE U XUMUYECKHUE CBOUCT-
Ba (peaklMM OKUCJICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIINH ), TIOTYUCHHE U TPUMEHEHHUE.

OAHOOCHOBHBIE Tpe/iebHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U YKCYCHasl KHCIOTBHI:
CTpoeHHe, PU3NYECKHNEe U XUMUYECKUE CBOMCTBA (CBOMCTBA, 00mIMe JUIs Kjlacca KHUCIOT, peaKius
sTepudUKaImn), ModydeHne U npuMeHenne. CTeapruHOBas U OJCMHOBAs KUCIOTHI KaK MPEICTaBH-
TETH BBICIINX KapOOHOBBIX KUCJIOT. Mbla Kak COJNM BBICHIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE
JICCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIAponu3 CIOXKHBIX 3(UPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KUpPOB.

VYraeBosl: cocTaB, KiaccuuKanus yriaeBogoB (MOHO-, M- M Mojaucaxapuibl). ['roko3a —
MPOCTEUIINI MOHOCAXapH: OCOOCHHOCTH CTPOSHUS MOJICKYJIbI, ((U3NIECKHE U XUMHUYECKHUE CBOM-

cTBa (B3aumozeiicteue ¢ runpokcunom Meau(ll), okucnenne aMMuadyHbIM PacTBOPOM OKCHUJA Ce-



pebpa(l), BocctanoBIeHUE, OPOKEHUE TIFOKO3bI), HAXOXKICHUE B MPUPOJIC, TPUMEHEHNE, OUOIOTH-
qecKasi poJib.

®ortocunTe3. PpykTO3a Kak U30Mep INIIOKO3bl. KpaxMai u 1eimnoi03a Kak NpUpOoJHbIE 110-
aumepbl. CTpoeHHe Kpaxmalia M LeJuTiosio3bl. Pu3nyeckue M XMMHUYECKHE CBOICTBA Kpaxmala
(ruaponn3, KaueCTBEHHAs PeaKIUs ¢ HOJIOM).

DKCIIepUMEHTAILHBIE METOJbI M3yUEHUsS] BEIISCTB M WX TMPEBpAICHUN: MPOBEICHUE, Ha-
OJIIoZIcHUE M OINMUCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAUECTBEHHBIC PEaKIIMU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHEe 3TaHoda okcuaoMm Meau (II)), MHOroaToMHbBIX CUPTOB (B3au-
MojieficTBUe TaulepruHa ¢ ruapokcuaom meau (1)), anpaeruaos (okuciieHne aMMHAYHBIM PacTBO-
pom okcuna cepeopa (1) u runpokcumaom mean (II), B3aumoaeiicTBie KpaxMana ¢ HoJoM), IpoBe/Ie-
HUE MTPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3amaun. Beiuncienus mo ypaBHEHHIO XMMHMYECKOH peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEUIECTBA WJIM MPOIYKTa PEaKIUH M0 U3BECTHBIM Macce, 00bEMY, KoIuye-
CTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WJIA MIPOIYKTOB PCAKIUH ).

Paznen 4. AzoTconepxaiire OpraHMuecKiue COeTMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OoTepHbIe opraHndyeckue coennHeHus. Ousndeckre U XUMHYECKUe
CBOICTBa aMMHOKHCIIOT (Ha MpUMepe IIHIKMHA). bruoioruueckoe 3HadyeHre aMUHOKUCIOT. [lenTu-
nel. benku kKak mpupoIHbIe BBICOKOMOJICKYIISIPHBIC coeTMHEeHUS. [lepBrudHasl, BTOPUYHAS M TPETHY-
Has CTPYKTypa OenKoB. XMMHUUYECKHE CBOWCTBAa OEJIKOB: THIAPOJU3, JEHATypallus, KaueCTBEHHBIC
peaxiuu Ha OeNKu.

DKcrepuMeHTAIbHBIE METO/IbI H3yUEHUs BEIIECTB U UX MpEeBpallleHnuii: HaOII0AeHUE U OIH-
CaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypamws OCIKOB NPU HArpeBaHWH, I[BETHBIC PEAKITUU
OenKoB.

Paznen 5. BeicOkOMONEKYIIIpHBIE COEIUHEHUS.

OcCHOBHbIE TOHATHS XMMHUHU BBICOKOMOJICKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTETICHb MOJUMEPHU3ALINH, CPEAHSIS MOJIEKYJsipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BRICOKOMOJIEKYJISIPHBIX COCTMHEHUN — TTOJIMMEPHU3aITisl U TTOJIMKOH ICHCAITHS.

DKCcrepuMeHTAIbHBIE METOIbI U3yUEHHS BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIIEHHE C 00-
pas3liaMu IPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

Paznen 6. MexxnpeamMeTHBIE CBSI3H.

OO6mme ecTeCTBEeHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAyYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, KiIaccuukaIys, MepruoJuIHOCTh, HAOMIOIEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIe-

JIMpOBAaHHC.



®duszuka: Marepusi, SHEpPrus, Macca, aToM, 3JEKTPOH, MOJIEKyJa, YHEPreTUUECKUN YpOBEHb,
BEIIIECTBO, TEN0, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, (PM3MUECKHE BETUYHHBI M CIUHUIIBI UX
U3MEPEHHUSL.

buonorus: knetka, opranusm, 6uochepa, oOMEH BEIIECTB B opranu3me, (OTOCHHTE3, OHO-
JIOTUYECKH aKTUBHBIE BelecTBa (OEIKH, YIIIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpacdus: MuHEpabl, TOPHBIE TOPOBI, MOJIE3HBIE HCKOMAEMbIE, TOILTUBO, pecypchl. Tex-
HOJIOTHSL: MUILEBbIC MPOAYKTHI, OCHOBBI PALIMOHAILHOIO MUTAHUS, MOIOIIIUE CPEACTBA, JIEKAPCTBEH-
HbIE U KOCMETHYECKHE IIperapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

Mopyns 2. O0mias ¥ HeopraHu4decKass XUMHUS

Paznen 1. Teopernueckre OCHOBBI XUMUHU.

XuMHuueckuit snemMeHT. AToM. SIapo aroma, M30TONBI. DJIEKTPOHHAST 000JI0UKA. DHEPreTH-
YecKue ypOBHH, MOIYypOBHH. ATOMHBIE opOuTaiu, S-, pP-, danemeHTsl. OcoOEHHOCTH pacmpeserne-
HUS DJIEKTPOHOB MO OpOUTANSIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOAOB. DIEKTPOHHAS
KoH(purypamnusi atomoB. [lepuonnyeckuii 3akoH u [leprogudeckas cucreMa XMMHYECKHUX AJICMCH-
toB JI.1. MenneneeBa. CBsA3b nepuoauueckoro 3akoHa u Ilepuoguueckoil cucteMbl XUMHUYECKUX
anementoB J.M. MeHneneeBa ¢ COBpeMEHHON TEOpHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HU3Me-
HEHUSI CBOICTB XMMHUYECKUX DJIEMEHTOB M O0Opa3yeMbIX MMHU IMPOCTHIX U CIOXKHBIX BEIIECTB I10
rpyIaM U NepuoaaM. 3Ha4eHUe MEPUOTUISCKOTO 3aKOHA B pa3BUTHH HayKu. CTPOCHUE BEIIECTBA.

Xumuueckasi CBsi3b. BUIbI XMMHUECKOM CBSA3M (KOBaJIEHTHAs HEMOJIAPHAs U TOJIIpHAsi, MOH-
Hasi, MeTajin4eckas). MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOM XMMHUYECKOW CBsI3U (OOMEHHBIN U
JIOHOPHOAKIIETITOPHBIH). BomopoaHas cBsizb. BameHTHOCTh. DneKTpooTpulaTenbHOCTh. CTemneHb
okucneHus. oHbI: KaTMOHBI U aHWOHBI. BeriecTBa MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOSHUS.
3aK0H MOCTOSHCTBA COCTAaBa BEMIECTBA. THIIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THMa KpuUcTamudeckor pemérku. [lonstue o aucrepcHbX cucrtemax. VIcTUHHBIE U
KOJUTOMIHBIE pacTBOpBL. MaccoBas oJisl BEIIeCTBa B pacTBOPE.

Knaccudukanus Heopranmdeckux coennHennii. HomMeHkiatypa HeOpraHM4ecKux BEIIECTB.
['eHeTrdeckas CBsI3b HEOPTAHMYECKUX BEIIECTB, MPUHAICKAIINX K PA3IMYHBIM KJIaccaM. XUMHUYe-
ckas peaknus. Knaccudukarus XMuMHYECKUX peakluii B HEOPraHMUYECKON U OPraHu4eCKOd XUMUHU.
3aKOH COXpaHEHHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U TIPEBPAIICHUS YHEPTUH TPU XUMHUYECKHX
peaKImsIX.

CkopocThb peakiuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTuMble peakuuu. Xu-
MuYeckoe paBHOBecue. DaKTOphI, BIMSIONIME HA COCTOSIHUE XMMHUYECKOro paBHOBecus. [Ipunimn

JIe Hlarenne.



OnektponuTrdeckas aucconuanus. CunbHbIe U cinaldbie 35eKTponuThl. Cpesia BOIHBIX pac-
TBOPOB BEIECTB: KHCIas, HEUTpaiabHas, menodHas. Peakinuu moHHOro oOMeHa. OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIC PEAKIIUH.

DKCHEepUMEHTAIBHBIE METOBI U3YUEHUS BEIIECTB U UX MPEBpAICHUI: JEMOHCTpaIus Tab-
mun «l[lepuoauueckas cuctema xuMmudeckux siaeMeHToB J[.M. MenaeneeBa», u3ydeHue Mojeneu
KPUCTATMYECKHUX PEIIETOK, HAOIIOICHNE U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX M Ja00paTOPHBIX OIbI-
TOB (pa3yioeHue MEePOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTallu3aTopa, OMPEICICHHE CPEebl pac-
TBOPOB BEIIECTB C MTOMOIIBIO YHUBEPCATLHOIO UHAMKATOPA, PEAKIIU HOHHOTO 0OMEHa), MPOoBee-
HUE TTPaKTUYECKON paboThl «BimsiHUE pa3nudHbIX (aKTOPOB HA CKOPOCTh XUMHUYECKON PEaKITUN.

Pacuérnbie 3anaun. Pacuérel o ypaBHEHUSM XUMHUYECKUX PEAKIIHI, B TOM YUCIIE TEPMOXH-
MHUYECKHE PACUYEThI, PACUETHI C UCIIOJIb30BAHUEM MTOHATHUS «MAacCOBasi J0JISl BEIIECTBAY.

Paznen 2. Heopranudeckas Xumusi.

Hewmeramnsl. [Tonoxenue HemeramwioB B [lepuoauueckoit cucteMe XUMHUECKUX 3JIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTU CTPOEHUs aTOMOB. PU3NYECKUE CBOICTBA HEMETAIIOB. AJLIO-
TPOIHS HEMETAJLIOB (Ha MpUMEpPEe KUCIOpoaa, cepsl, hocdopa u yriepoaa). XMMUIECKHE CBOMCTBA
BaXHEHIIIMX HEMETAIJIOB (TaJIOT€HOB, Cepbl, a30Ta, ocdopa, yriaepoaa u KpeMHHs) U UX COeTUHE-
HUN (OKCHIIOB, KHCIOPOCOICPKAIIUX KUCIIOT, BOAOPOJHBIX COoeMMHECHMM). [IpuMeHeHne BakHEH-
IINX HEMETAJIOB U X COCIUHCHUM.

Meransl. [lonoxenne metaiioB B [lepuoanueckoil cUCTEME XUMUYECKHUX deMeHTOB [I. 1.
MenneneeBa. OCOOEHHOCTH CTPOEHUS IEKTPOHHBIX 00010YeK aTOMOB MeTauioB. O0mue usude-
CKHe cBoicTBa MeTayuioB. CrlaBbl METAIIOB. DJIEKTPOXMMHUUYECKHI psAJl HAIPSHKEHUM METallIoB.
XUMHYECKHUE CBOMCTBAa BAXKHEWINIMX METAUIOB (HATPHUH, Kalaui, KaJbI[Ui, MarHuii, aJtOMUHUH,
IIUHK, XPOM, KeJIe30, MElb) M UX coenuHeHui. OO0Imme crnocoosl moydeHus: MeTauioB. [Ipumene-
HUE METaJNIOB B OBITY U TEXHUKE. DKCIIEpUMEHTAIbHbIE METO/IbI M3YUYEHUS BEIIECTB U X MpEeBpa-
HICHWI: U3y4yeHUe KOJUIeKINH «MeTalubsl U CIUIaBbl», O0Pa3I[0B HEMETANJIOB, PEIICHUE dKCIEepH-
MEHTAJbHBIX 3a/1a4, HAOJIOJCHHE W ONMUCAaHWE JIEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT W MIEJIOYEH, KAYeCTBEHHBIE PEak-
UM Ha KaTHOHBI METAJIJIOB).

Pacuérnpie 3amaun. Pacuérhl Macchl BemecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYeE-
CTBY BeIIIECTBa, Macce Wi 00BEMY OJTHOTO M3 yUACTBYIOIIUX B PEAKIIMH BEIIECTB, PACUETHI MACCHI
(00BEMa, KOTMUeCTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIA OJHO W3 BEIIECTB UMEET MPUMECH.

Pazgen 3. Xumus u xu3Hb. MexnpeaMeTHbIE CBS3H.

Ponp xumuu B 00ecrie4eHUH 3KOJOTHYECKON, SHEPreTHUECKON U MUIIEBOW OE€30TMacHOCTH,
pa3BUTHU MeIUIMHEIL. [IOHITHE O HAYYHBIX METOAAX MO3HAHUS BEIMIECTB U XMMHUYECKUX PEAKITUU.

[IpencraBienuss 00 OOIIMX HAYYHBIX MPHUHIMIAX MPOMBIIICHHOTO MOJIYYeHHs] BaXXHEHIINX Be-



niecTB. YenmoBeK B MHUpPE BEUIECTB U MATEPUAIOB: BAXKHEUIIIME CTPOUTEIbHBIE MaTepHUabl, KOHCT-
PYKIIMOHHBIE MaTepHUalibl, KPACKHU, CTEKJIO, KepaMHUKa, MaTE€pHaIbl UIsl AJIEKTPOHUKH, HaHOMATe-
pHalibl, OpraHUYeCKHe U MUHEPATIbHBIC yI00pCHHUS.

XUMUA U 3I0pOBbE YEJIOBEKA: MpaBUJIa UCIOJIb30BaHUA JICKAPCTBEHHBIX IpEnapaToB, Mnpa-
BIJIa O€301IACHOTO MCIOJIb30BAHUS MTPENapaToB OLITOBOM XHUMHUH B IIOBCETHEBHOM JKU3HHU.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATU3,
CUHTE3, Kiaccu(uKaius, IepUoJMIHOCTh, HAOIIOACHHE, IKCIICPUMEHT, MOJICTUPOBAaHUE, U3MEpe-
HHE, SBJICHHUEC.

®dusuka: Matepusi, SHEPIHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PAJIUO-
aKTUBHOCTH, MOJICKYJIa, DHEPTreTUYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE
BEIECTBA, ((U3NYECKUE BEIMUYMHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opranusM, SKocucTema, omocdepa, Makpo- ¥ MUKPOIIEMEHTBI, BUTAMH-
HbI, OOMEH BEIECTB B Oopranmu3Me. ['eorpadus: MUHEpasbl, TOPHBIC MOPOJBI, MOJE3HbIE HCKOIae-
MbI€, TOTIJIMBO, PECYPCHI.

TexHONMOTHsA: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPTHUs, MPOU3BOJICTBO CTPOUTEIIHHBIX
MaTepHayioB, CEIbLCKOXO03IUCTBEHHOE IMPOU3BOJICTBO, MHUIIEBAs MPOMBIIIJICHHOCTD, (apMarieBTHYe-
CKasi IPOMBILUIEHHOCTb, MPOU3BOJICTBO KOCMETUYECKUX IMPENapaTroB, NPOU3BOJICTBO KOHCTPYKILIU-

OHHBIX MAaTCPUAJIOB, SJICKTPOHHAA ITPOMBIINIIICHHOCTh, HAHOTCXHOJIOTUH.



2.3. TemaTuyeckoe (Oypo4YHoOe) MJIAHUPOBAHKE

Teopernueckue 3anaTus
nabopaTopHBIE 3aHATHUS U PAKTUICCKUE

CKMI pAnx. MertaH W 3TaH - IPOCTEUIINE
NpPEJCTaBUTENIN AIKaHOB: (PU3NYecKHe W
XUMHUYECKHE CBOMCTBA (peakluu 3aMellie-
HUS U TOPEHMsI), HAXOXKICHHE B IMPHUPOJE,
MIOJIy4YeHUE U IPUMECHEHUE.

Anxenvl: cOCTaB U CTPOEHHUE, TOMOJIOTHYEH

CKUH psifi. DTUJIEH W NPONWIEH - MPOCTEH-]

HanmenoBanue paszenos
- TeMp 8 3aHATHS, CAMOCTOSTEIbHAS O0mbem gacos TP MP 1P
pabota oOyyaronmxcs
1 2 3 4 5 6
Moayab 1 Opranuyeckas | Conepxanue yueOHOro Marepuania 3 JIP 01, JIP 02, JIP 09, | MP 01, MP 03, MP | IIP6 01, ITPG
XUMHS TR — 5 JIP 12, JIP 13, JIP 16, | 06, MP 07, MP 08, | 02, ITPG 04,
Paspen Nel Teopermte- IIpeomem opeanuyeckoti Xxumuu: €€ BOZHUK- I 32, I 34 11\/;1)18[91; II/;P;/&; 11\/4[1P b o, 1P
CKHC OCHOBBI OpraHnte- HOBECHHE, Pa3BUTHE M 3HAYCHHUE B TIOJTyYe- ’ ’ © | 99, 1P6 11,
CKOH XHUMHH HHUU HOBBIX BEILIECTB U MaTepuanoB. Teopus I1P6 12
CTPOECHHS OPraHUYEeCKUX coeMHeHul A.M.
BytnepoBa, ee OCHOBHBIE MOJIOKEHUS.
IIpakTHyeckue 3aHATHS 1
CmpyxkmypHvle (popmynvl Op2aHU4ecKux
sewecms. I'omonorus, nzomepus. XuMuye-
CKasl CBSI3b B OPTAaHUYCCKUX COCTUHEHUSX -
OJIMHApHBIE U KpaTHbIC cBs3U. [IpecraBie-
HUE O KIIacCU(UKAIIUU OPTAHUYECKUX Be-
IIECTB.
Homenxnamypa opeanuueckux coeounenuil
(cucremaTHuecKasi) U TpUBHAJIbHBIE HA3Ba-
HUS BOKHEHUIIINX MPEICTaBUTENCH KIIacCOB
OpPTaHMYECKUX BEIIECTB.
Paznen Ne2 Vrnesogopons! | Comepikanue yueOHOTO MaTepuaiia 7 JIP 16, JIP 20, JIP 22, MP 06, MP 07; MP | TIP6 03, TIP6
JIP 24, JIP 25, JIP 26, |14, MP 15, MP 16, | 04, TIPG 06,
JleKIMOHHBIE 3AHATHIA 4 JIP 27, JIP 29, JIP 30, MP 18 MP 21, MP | 11pg 08, TTPG
AnKanwl: COCTaB U CTPOEHHE, FOMOJIOTHYE JIP 32, JIP 34 22, MP 23, 09, TIP6 10,

I1P6 11, ITP6 12




M€ NPEACTABUTENN AIKEHOB: (pu3nueckue
U XUMHUYECKHE CBOMICTBa (peakuuu THUIPH-
pOBaHMsl, TAJOT€HUPOBAHMS, TUApPATALMH,
OKHCJICHUSI U TNOJIMMEpU3alUK), MOJIy4eHHE
Y IIPUMEHEHHUE.

Anxaouenvi: 6yraguen-1,3 u metunoyraam-
eH-1,3: cTpoeHue, BaXXHEHIIINE XUMUYECKUE,
cBoiicTBa (peakuus noiauMepusaunun). Ilo-
Jy4EHUE CHHTETHYECKOIO KayuyyKa U pe3u-
HBL.

AnKuHbl: COCTaB U OCOOCHHOCTH CTPOEHUS,
FOMOJIOTUUECKUN psA. ALETUIIEH - Ipo-
CTEHIIMN IIPENCTABUTEND AJIKUHOB: COCTaB,
CTpoeHUe, (U3MUECKue M XUMHUYECKHUE
CBOMCTBA (peakUuy TUIPUPOBAHUS, rajnore-
HUPOBAHUS, TUApPATALMM, TOPEHHUs), IOJIY-
YEHHUE U IPUMEHEHHUE.

Apenvl. ben3on: coctas, cTpoeHHe, (pusnye-
CKHE€ U XMMUYECKHE CBOWCTBA (peakluu Tra-
JIOTEHUPOBAHUSI U HUTPOBAHUS), TOTYYECHUE
U npuMeHeHue. Tomyon: cocTtaB, CTpOEHHUE,
¢du3nyeckue U XMMHYECKUE CBOMCTBa (pe-
aKlMM TaJIOTEHUPOBAHUS U HUTPOBAHUS),
MOJIyueHUEe M MpUMEHEeHHe. TOKCHYHOCTH
apeHoB. ['eHeTnyeckas CBA3b MEXIY YIJIe-
BOJIOPOJaMH, MPUHAUIEKAIIUMHI K pa3iny-
HBIM KJIaccaM.

IIpakTnyeckue 3aHATUSA

Ipupoonvie ucmounuxu yene8000pooos.
[TpupoaHblii ra3 u nomyTHele He(TAHBIE Ta-
3b1. HeTh 1 ee npoucxoxaenue. CriocoObl
nepepadoTKU HEPTU: IEPEroHKa, KPEKUHT
(TepMUYECKHA, KaTATUTHYECKUI ), TUPOIIH3.
[TponykTsl nepepabOTKu HEPTH, UX TPUMe-
HEHME B IIPOMBIIIJIEHHOCTH U B ObITY. Ka-
MEHHBIH yroJib ¥ MPOAYKTHI €ro nepepadoT-
KH.

JlaGopaTopHble 3aHATHSA
Anxanei: MeTaH M 3TaH - NPOCTEHIINE




NPE/ICTABUTENIN AJIKAHOB: (U3UYECKHE U
XMMHUYECKHE CBOWCTBA (pEakIMU 3amelie-
HUS U TOPEHMs), HAXOXKICHHE B IMPHUPOJE,
HOJTy4eHHE U IPUMECHEHHUE.

Anxenvl: DTUIIEH U NIPOIUJIEH - IPOCTENIINE
NpPEICTaBUTENIN AIKCHOB: (PU3MYecKre W
XMMHYECKUE CBOMCTBA (peaKkIUH THIPHUPO-
BaHMS, TaJIOTCHUPOBAHMS, T'HIPATALUH,
OKHCIICHHUS ¥ TOJIMMEPU3AIUH), TTOIy4CHHE
U IPUMEHEHHE.

Paznen Ne3 Kucnopojco-
NepIKaIe OpraHunyecKue
COEIUHEHNS

Coneprxanre yueOHOTO MaTepraia

JIP 16, JIP 20, JIP 22,
JIP 24, JIP 25, JIP 26,

JleKuuOHHbBIE 3aHATHIA

IIpeoenvrvle oonoamomHwle cnupmol. Bo-
JIOPOJIHBIE CBSI3U MEXKy MOJIEKYJIaMH CIIHUP-
TOB. /lelicTBME METaHOJIa U 3TAaHOJIA HA Op-
TraHU3M 4YeJIOBEeKa.

MHnozoamomHuvle cnupmul. ITUICHTIIUKOIb
U TTUIEPUH: CTpOeHHE, (pU3nUecKue u Xu-
MUYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO
[IEJIOYHBIMHU METAJIJIAMH, Ka4eCTBEHHAsI pe-
aKIMs HAa MHOTOATOMHBIE CITUPTHI). JleiicT-
BHE€ Ha OpraHu3M uenoBeka. [I[pumenenue
TJIMIEPUHA U STUIEHTIIUKOJIS.

@Denon: cTpoEHUE MOJIEKYJIbI, (PU3NUECKHE U
XUMUYECKHE CBOMCTBA. TOKCHYHOCTH (DeHO-
na. [Ipumenenue denona.

Anvoecuowvt u kemonwvl. Dopmanbaerus, ame-
TaJIBJETH]I: CTPOCHHE, PU3NUECKUE U XUMHU-
YECKHE CBOMCTBA (PEAKIIMH OKUCIICHUS 1
BOCCTAHOBJICHUSI, KAUECTBEHHBIC PEAKIIUN),
MOJTydeHUE ¥ TIPUMEHEHHE.

OonoocHOBHbIE npedelibHble KapOOHOBbLE
Kuciomsl. MypaBbuHas U YKCYCHasi KHCIIO-
ThI: CTPOEHUE, PUINYECKUE U XUMUUECKHE
cBoOMCTBA (CBOMCTBA, 00IIKE /TSI Kjlacca K1
CJIOT, peakuus dTepuduKamnmm), HoaTydeHne
u npuMeHeHue. CteapuHoBasi U OJICMHOBAs

KHCJIOThI KaK IpCACTABUTCIIN BBICHIMX Kap-

JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34

MP 01, MP 03, , MP
07; MP 14, MP 15,
MP 16, MP 24, MP
26, MP 27, MP 28,
MP 29, MP 30, MP
31, MP 33

TIP6 04, TIP6
06, ITP6 08,
TIP6 09, TIP6
10, TIP6 11,
TIP6 12




OOHOBBIX KUCIOT. MBLTa KaK COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, HX MOIOIIEE ACHCTBHE.
Crooicubie 2¢hupvl Kaxk npouzsooHwvle Kapoo-
HO8bIX Kuciom. I'uapoian3 CloXHbBIX d(hu-
poB. JKupsl. I'uaponns xxupos. lIpumenenue
XKUpOB. bruosornueckas poib JKUPOB.
Vaenesoowr: coctas, knaccudukanus yrieBo-
0B (MOHO-, IU- U Monucaxapusl). [ roko-
3a - MPOCTEHINI MOHOCaxXapuI: OCOOCHHO-
CTH CTPOCHHUS MOJICKYIbI, (pu3nuecKue u
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuaoM meau (1), okucnenne ammu-
a4HBIM pacTBOpoM okcua cepedpa (I), Boc-
CTaHOBJIEHUE, OPOKEHHE TITFOKO3bI), HAX0XK-
JIEHUE B IPUPOJIE, IPUMEHEHHE, OMOIOTH-
yeckas poiib. @orocunTtes. Dpykro3a Kak
n3oMep rroKo3bl. Kpaxman u neionosa
KaK MpHUPOHbIE momMepbl. CTpoeHue
Kpaxmaja ¥ 1eJuIroso3bl. duznueckue u
XMMHYECKHE CBOMCTBA Kpaxmana (THIpo-
JIN3, Ka4YeCTBEHHAs PEaKIUs C HOJOM).

JlaGopaTopHble 3aHsATHS

MeTaHom 1 3TaHOI: CTpPOEHHE, (PU3MUECKUE U
XMMHYECKUE CBOMCTBA (PEAKILIUH C aKTHUBHBIMU
METaJIAMH, TAJIOT€HOBOIOPO/IaMH, TOPEHHE),
MIPUMEHEHHUE.

Paznen Ned Aszorconepixa-

Coneprkanue y4eOHOro Marepuaa

JIP 16, JIP 24, JIP 25,

MP 15, MP 16, MP

26, MP 27, MP 28,

ITP6 08, TTIPG




MHEC OPraHuvICCKUC COCau-
HCHHA

JleKIIHOHHBIE 3aHATHH

Amunoxuciomol Kax amgomeprvle opeaHu-
yeckue coeounenus. Pu3ndecKkre U XuMH-
YEeCKHUE CBOMCTBA aMHUHOKHUCIIOT (Ha IpUMe-
pe raunuHa). buonornyeckoe 3HaueHne
aMUHOKHUCIIOT. IlenTuasl.

benxu xax npupoousie blcoKoOMONEK)NAD-
Hble coeOunenus. llepBuyHas, BTOpHYHAs U
TpETUYHAs CTPYKTYypa O0eKoB. XMMHUYECKHE
CBOICTBa OEJKOB: TUAPOIN3, IEHATYpAIIHs,
KaueCTBCHHBIC PEAKIIMK HA OCIIKH.

JIP 26, JIP 27, JIP 29,
JIP 30, JIP 32, JIP 34

09, I1P6 10,

I1P6 11, ITP6 12

Paznen Ne5 Bricoxomoie-
KYJISIpHBIE COeIMHEHUS

Coneprxkanue y4eOHOro Marepuaia

JIP 16, JIP 20, JIP 22,
JIP 24, JIP 25, JIP 26,

JleknmoHHbIe 3aHATHIA

OCHOBHble NOHAMUA Xumuu 6blCOKOMOJZ€Ky-
JIAAPHLIX COeOUHeHULl: MOHOMEP, TIOJIUMED,
CTPYKTYpHOE 3B€HO, CTETIeHb MOJIUMEPH3a-
LMW, CPEeIHsS MoJIeKysipHas Macca. Oc-
HOBHBIE METO/Ibl CHHTE€3a BEICOKOMOJIEKY-
J'ISIpHI)IX COGZ[I/IHeHI/Iﬁ - HOJ'II/IMepI/I3aIII/I$I nu
[MOJINKOH IEHCALIIS

JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34

JlabopaTopHbIe 3aHATHS
3KCI’l€puM€Hmaﬂbel€ Memoobl U3YUCHUA
eewecms u ux npeepaujenuti: 03HaKOMJICHUE
¢ o0pa3iaMu IPUPOIHBIX U MUCKYCCTBEHHBIX|
BOJIOKOH, IJIacTMacc, KayaykoB. [lonydenne
CUHTETHUYECKOI0 KayuyyKa U pEe3HHbI

MP 01, MP 03, MP
31, MP 33, MP 34,
MP 37,

[1P6 06, TTPO
08, I1P6 09,
I1P6 10, ITP6
11, I1P6 12

Paznen Ne6 Mexnpeamert-
HEBIE CBSI3U

Coneprkanue yueOHOro Marepuasa

JIP 16, JIP 24, JIP 25,

JleKnMOHHbIE 3aHATHIA

OO0mue ecTecCTBEeHHO-HAYYHBIE TOHSTHS:
SBJIEHUE, HAYYHbII (aKkT, TUIOTe3a, 3aKOH,
TEOpHsi, aHAIN3, CHUHTE3, KIacCU(UKAIUs,
NEePUOANYHOCTh, HAONIOJICHNE, U3MEpEHHE,
SKCIIEPUMEHT, MOJICITUPOBAHHE.

JIP 26, JIP 30, JIP 32,
JIP 34

MP 22, MP 23, MP
24, MP 26, MP 27,
MP 28, MP 29, MP
39, MP 42,.

TIP6 03, TIPG
10, TIP6 11,
T1P6 12

Moayab 2 O0mas u He-
opraHuveckKasi XuMus
Paznen Nel Teopernue-

Coneprkanue y4eOHOro Marepuaa

JIP 16, JIP 20, JIP 22,

JleKIIMOHHDIE 3aHATHIA
XuMuuyeckui 3eMeHT. Atom. Sapo atoma,

M30TONBI. DIIEKTPOHHAsE 000J09Ka. DHEpre-

JIP 24, JIP 25, JIP 26,
JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34

, MP 38, MP 39,
MP 42, MP 43, MP
45, MP 47, MP 54

ITP6 03, TTIPG
04, I1P6 05,
I1P6 06, ITP6
07, I1P6 08,




CKHUE OCHOBBI XUMHHU

TUYECKHE YPOBHH, MOYPOBHU. ATOMHBIE
opburanu, s-, p-, d-3nementsr. OcobeHHO-
CTH paclpe/eNICHUs HIEKTPOHOB 110 OpOU-
TaJsIM B aTOMaX 3JIEMEHTOB MEPBbIX YEThI-
pex MmepuooB. DIEeKTPOHHAs KOHpUrypa-
1Sl aTOMOB

Ilepuoouueckuii 3axon u Ilepuoouueckas
cucmema xumudeckux 2nemenmos J[.U.
Menoeneesa. CBsi3b NMEPUOJUYECKOTO 3aKO-
Ha ¥ [lepuonnueckoil cucTeMbl XUMHUYECKHX
anemenToB (.M. MeHneneeBa ¢ COBpEMEH-
HOM TeopHel CTpPOEHHs aTOMOB. 3aKOHO-
MEPHOCTH U3MEHEHHSI CBONCTB XUMUYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U
CJIOKHBIX BEIIECTB MO TPYINIaM M TEPHO-
naM. 3HaueHue MEepUOJUYECKOTO 3aKOHa B
Pa3BUTHU HAYKH.

Cmpoenue sewecmea. XUMUYECKas CBS3b.
Buaer xumuueckoil cBs3u (KOBaJeHTHAs He-
MOJISIpHAs U TMOJSpHAs, HOHHAs, MeTaJTnde-
ckast). MoHbl: KaTHOHBI M aHMOHBI. Mexa-
HU3MBI 00pa30BaHUsl KOBAJIEHTHON XUMHYE-
CKOM cBsi3u  (OOMEHHBII U JIOHOPHO-
aKIenTopHsbIi). BogopoaHas cBs3b.
Banenmnocms.  DneKTpoOTPUIIATEIHLHOCTD.
CreneHb OKUCIECHHUS.

Bewecmea monexynsipnoco u memonexynap-
HO20 cmpoeHus. 3aKOH TIOCTOSTHCTBA COCTa-
Ba BeMIECTBA. THUIBl KPUCTALTUYECKUX Pe-
HIETOK. 3aBUCUMOCTh CBOWMCTBA BELIECTB OT|
TUTA KpUCTaIndeckoil pemietku. [loHsTHE
0 JUCTIEPCHBIX cHCcTeMaX. ICTUHHBIE U KOJI-
JIOUJIHBIE pacTBOPbL. MaccoBas 10 Bellle-
CTBa B pacTBOpE.

IIpakTnyeckue 3aHATHS

Knaccugurayus neopeanuueckux coeoume-
Huti. HoMeHKaTypa HEOPraHMYECKHX Be-
IIECTB.

Xumuueckas peaxyus. Kinaccupukanus xu-

ITP6 09, ITP6
10, ITP6 11,
I1P6 12




MHUUYECKHUX PEAKIUA B HEOPraHUYECKOU U
OpraHWYEeCKOW XMMHHU. 3aKOH COXpaHEHUs
MacChl BEILIECTB, 3aKOH COXPAHEHUS U TPe-
BpAIllEHUsI SHEPTUU MPU XUMUYECKUX PeaK-
UAX.

OKucaumenbHo-60CcCMaHo8UMeNbHble Peak-
yuu

Dnekmporumuueckas ouccoyuayus. Cuib-
HBIC U C1a0bIe AIeKTpouTH. Cpea BOIHBIX
pacTBOPOB BEIIECTB: KUCJasi, HEUTpalbHas,
nienoyHasi. Peakiiuu MOHHOTO OOMeHa.

JlabopaTropHble 3aHATHUS

Ckopocms  peakyuu, €€ 3aBUCUMOCTH OT
pa3anuHbIX (AaKTOPOB.

Obpamumvie peaxyuu. Xumuieckoe pasHO-
secue. DaKTOPBI, BIUSIONINE HA COCTOSHUC
XuMH4eckoro pasHoBecus. I[lpunnum Jle
[TaTense.

Paznen No2 Heopranuue-

Coneprxanre yaeOHOTO MaTepraia

JIP 16, JIP 20, JIP 22,

, MP 01, MP 03,

I1P6 03, ITP6




CKasad XHUMHUA

JlekumoHHbBIE 3aHATHI

Hememannwi. 110710x€HHE HEMETAIIIOB B
[Iepnoanueckoii cucreMe XUMHYECKUX dJ1e-
meHTOB [[.11. MenzaeneeBa u 0COOEHHOCTH
cTpoeHus aToMoB. Du3HyecKre CBOMCTBa
HEMETAJUIOB. AJUTOTPOIHS HEMETAJIOB (Ha
npuMepe Kuciaopoja, cepsl, hocdopa u yr-
Jeposa)

Memannwi. 1lonoxenue metaiuioB B Ilepuo-
JUYECKON CHUCTEME XMMUYECKHX DJIEMEHTOB
J .M. MenneneeBa. OCoOOEHHOCTH CTPOEHHUS
3JIEKTPOHHBIX 000JI0OUEK aTOMOB METAJIJIOB.
OOmue ¢u3nyecKkue CBOWCTBA METAJUIOB.
CmiaBpl  METAJIOB.  DIEKTPOXHUMHUYECKHUH]
PSI HANIPSHKEHUN METaIlJIOB.

I'enemuueckas cesa3b HEOP2AHUYECKUX Be-
wecms, MPUHAMTICKAIIUX K PA3TUIHBIM
KJIaccaM.

JIP 24, JIP 25, JIP 26,
JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34

JlabopaTopHbIe 3aHATHS

Xumuueckue ceoucmea GadCHeuwux Heme-
mannoe (raJloreHoB, cephl, a3oTa, Gocdopa,
yriepoja U KPEeMHHsI) U UX COEIUHEHUM
(OKCHIOB, KHUCIOPOJCOJEPKALIMX KUCIOT,
BOJIOPOAHBIX coenuHeHuit). IIpumenenue
BaXHEHMIINX HEMETAIIOB U UX COCIUHEHHH.
Xumuueckue ceoucmea 6adxdCHeuuux mema-
06 (HaTpu¥, Kamuid, Kaabluid, MarHuw,
ATIOMUHUM, [UHK, XpOM, JK€JIe30, Mellb) U
ux coequHeHui. OO6mue crnocoObl monyye-
HUs MeTtaioB. [IpumeHeHne MeTamioB B
OBITY U TEXHHUKE.

MP 06, MP 07, MP
08, MP 09,

04, I1P6 05,
ITP6 06, ITP6
08, I1P6 09,
I1P6 10, ITP6
11, I1P6 12

Pasznen Ne3 Xumus v Ku3Hb

Coneprkanue yueOHOro Marepuasa

JIP 16, JIP 24, JIP 25,

MP 01, MP 03, MP

ITP6 03, ITP6




JleKIMOHHbIE 3aHATHIA 1 JIP 26, JIP 27, JIP 29, |06, MP 07, MP 08,| 09, IT1P6 10,
Poab xumuu B oOecrieueHnn SKOJI0ruye- JIP 30, JIP 32, JIP 34 |MP 45, MP 47, MP | I1PG 11, ITPG 12
CKOM, SHEPreTUYECKON 1 NMUIIEBON 6e30- 54,
MAaCHOCTH, pa3BUTUU MeauluHbI. [loHaTHE O
Hay4YHBIX METO/IaX MO3HAHUS BELIECTB U
XUMHYECKUX PEaKIUM.

Ilpeocmasnenus 06 0OWUX HAYYHBIX NPUHA
Yunax npoMulUIEHHO20 NOJYYEeHUsl BadiC-
Heuwux eewjecms. YenoBeK B MUPE BELIECTB
M MaTepUaIOB: BAKHEHIIME CTPOUTEIbHBIE
MaTepHuaibl, KOHCTPYKIIMOHHBIE MaTEPHAIbI,
KpacKH, CTEKJIO, KepaMuKa, MaTepuasbl 1Jis
SJIEKTPOHUKU, HAHOMAaTepHUasbl, OpraHuye-
CKHE U MUHEPAJIbHbIE yT0OpEHHU .

Xumusi u 300posve uenosexa: TpaBUa HCH
MOJIL30BaHUSI JIEKAPCTBEHHBIX MpenapaToB,
npaBuia 0€30MacHOr0 MCIOJIb30BAHUS TPe-
napaToB OBITOBOM XWMHH B TOBCEIHEBHOMH
JKU3HU

JI1 XapaKTepUCTUKH YPOBHS OCBOCHHS yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIoIUe 0003HaYeHUS:

1.— o3HakOMUTENbHBIN (y3HABaHUE paHEe 3YUYEHHBIX 0OBEKTOB, CBONCTB);

2. — penpOAYKTHUBHBIH (BBITOIHEHUE IEATETFHOCTH 10 00pa3Ily, HHCTPYKIIUHU HIIH MTOJI PYKOBOJICTBOM);

3. — IPOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITETILHOE BBIIIOJHEHHE AEATEIbHOCTH, pellieHHe MPOOIEeMHBIX 3aj1a4)




3. YCJIOBUSA PEAJIMZALIMU JUCHUTTJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecredeHHIo

Peanu3zanus mporpamMmpl TUCHUIUTHHEI TPeOyeT HAIWYHS y4eOHOro KaOWHETa TEOpHH Opra-
HUYECKOW W 00IIeH XMMUHU, XUMHYECKOU JTAOOPaTOPUH.

Obopyodosanue yuebHo2o KabuHema meopuu OP2AHUYecKol u 00uet XUmMuu:

— II0CAaJ0OYHBIC MECTA I10 KOJIMYCCTBY o6yqa}01u1/1xc>1;
- pa60qee MECTO IIPENoaaBaTeIA,

— J0CKa JUUIS HallMCaHHs;
- Ilepmommnueckas cucrema annemerToB J[.W. MenneneeBa, TaOIUIbI U TUIAKATHI.

Obopyodosanue xumureckou 1abopamopuu.
CriektpooTOMETpHI ¥ (POTOKOIIOPUMETPHI.
Pedpakromerp, nonomep, pH-mMeTp, KOHAYKTOMETP, MUKPOCKOTIBI
MyddenbHas neub
AHAIMTUYECKUE W TEXHUIECKHE BECHI.
Tepmocrartsl.
XOJIOAUIBHUK
e  HacrosbHble 1a00OpaTOpHbIE YCTAHOBKU IO HEOPraHUYECKOH M OPraHMYeCcKOM XHMHHU,
aHAJIUTHYECKOE U J1abopaTopHOE 000pYAOBaHHE, ayIUTOPHBIE U XUMHUUYECKUE J1aOOpaTOpHBIE CTO-
JIBI, BBITSDKHBIC TIKA(]BI.

3.2. UndopmaunonHoe odecrieueHue 00yueHust
[lepeuenp pekoMeHAYeMBIX y4eOHBIX M3IaHui, IHTEpHET-pecypcoB, JOMOIHUTEIBHON JUTEPATY-

pBI

OcHOBHBIC MCTOYHUKH:

1. Xumus: 10-i knacc / Tabpuensn O. C., Octpoymos U. I'., Cnaakos C. A. — 6-e u3., crep.—
WznatensctBo «IIpocBemienuey.,2025.—128 c https://e.lanbook.com/img/cover/book/473033.jpg

2. Xummus: 11-it knace / Tabpuensn O. C., Octpoymos U. T'., Cnaaxos C. A. — 6-e u3j., crep.—
N3narensctBO«l IpocBemienne».,2025.—127c.
https://e.lanbook.com/img/cover/book/497801.jpg

3. Xumus: 6a30BbIi YPOBEHb: TPEHUPOBOYHBIE M TIPOBEPOUHBIE PaboThl / Pamenkuii A.M.. — 2
usn.M3narensctBo «IIpocsemenuey,2025https://e.lanbook.com/img/cover/book/473054.jpg

JIonoTHUTEIbHbIE HCTOYHUKH:
1.  Xumus: Ga3oBbIii ypoBeHb: yueOHHK / Pymsutuc I'. E., ®enpaman @. I'. — Mocksa :
[Mpocsemenwue, 2025. — 336 ¢ https://e.lanbook.com/img/cover/book/473036.jpg
2. Oo6mas xumust / Eropos B. B. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2023. — 192c.
https://e.lanbook.com/book/322550
3. Xumus: yueonuk / O.C. I'abpuensu, U.I'. OctpoymoB. — 12-e uzn., — M: Usnarenbckuit
neHtp «Akagemusi», 2014. — 336 c.
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baswr nannbix, UHTEpHET-pecypchl, HHHOPMAIIMOHHO-CITPABOYHBIC U TIOMCKOBBIE CUCTEMBI.
HurepHer-pecypebl M DIEKTPOHHO-OUOINOTEYHBIE CUCTEMBIL:

a) IporpaMMHOE 0OecrieueHne
Cucremnsbie mporpaMmMHublie cpencta: Microsoft Windows XP,
[Tpuknaaneie nporpamMusie cpeactsa: Microsoft Office 2007 Pro, FireFox
0) 0a3bl MaHHBIX, HHPOPMAITMOHHO-CIIPABOYHBIC M IOMCKOBBIC CUCTEMBI:
KaTajor o0pa3oBaTeIbHBIX HHTEPHET-pecypcoB http://www.edu.ru/
XUMHUYECKUI KaTajaor: XUMHUYECKUe pecypenl Pyrera http://www.ximicat.com/
[TopTan GpyHmaMeHTaILHOIO XUMUYECKOT0 0Opa3oBanus Poccun http://www.chemnet.ru
XuMuK: caiit o xumun miis xumukoB http://www.xumuk.ru/
Xumudeckuit cepsep http://www.Himhelp.ru
DJIeKTpOHHAast HHPpOpMaIMOHHAsE 00pa3oBaTelibHas cpeaa HHCTUTyTa https://aunu.pd/

3.3. OcoGennocTHu peanu3anuu padoyeii nporpaMmsl

B uckimounTenbHBIX Cilydasx MpHU peau3aluu padodell mporpaMMbl MPUMEHSETCS dJIEKTPOH-
Hoe 00yueHHe U AUCTaHIIMOHHBIE 0Opa3zoBatenbHble TexHonoruu (30 u JJOT), Bkirovas mpoBeaeHue
TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U MIPOMEXYTOUHOM arrectanuu. Peanuzanus pabodeii mporpam-
MBI JUCHUIUTHHBI ¢ ucnoib3doBanueM D0 u JIOT ocymiecTBisercs Mo yCMOTPEHUIO BEAYILEro Iperno-
JlaBaTesnsi ¢ y4eTOM TEXHUYECKHX BO3MOXKHOCTEH OOY4YarommXcsi ¢ MCIOIb30BAaHUEM MPOTPAMMHBIX
cpencTs, obecrieunBaomux npuMmenenue sneMenToB D0 u JIOT B MHcTuTyTe, IyTeM CHHXPOHHOTO
N aCMHXPOHHOI'O B3aI/IMOIl€I\/JICTBI/I$[, K KOTOPBIM MOT'YT OTHOCUTBCA:

- JIEKTpOHHAas HHPOPMAIIMOHHO-00pa3oBaTenbHas cpena Mucturyra;

- TPYIIIOBast rOJI0COBast KOH(PEPEHINS B MECCEHKEpaXx;

- [PYNIOBOM YaT B MecceKepax, conuanbHoi cetu BKonrakre;

- BUJICO3AITUCH JICKIIUU TeJaroruyeckux paboTHUKOB MHCTHUTYTa, pa3MelI€HHbIe HA pa3iIny-
HBIX BHJICOXOCTHHTaxX (HalpuMmep, Ha KaHajlaxX MpernojaBarenieil) W/uiau oOJauyHbIX XPaHWIUIIAX
(manpumep, Annexc.Auck, Google.Jluck, O6nako Mail.ru u 1.1.).
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4. ®OPMBI, MIOPAAOK 1 HEPHMOANYHOCTDb KOHTPOJIA U OHEHKH

PesyabTaTnl 00yueHus

[epuoauvHocTs

®opmbl (MEeTObI) KOH-
TPOJISl U OLEHKH

3a npeabiaAyMii nepuoja o0y-
YeHusl

Ccmapmosblil (6X00HOU) KOH-

mpoib

3ananusa pias BITP

Moayas 1

Pa3nen Nel
JIP 01, JIP 02, JIP 09, JIP 12,
JIP 13, JIP 16, JIP 32, JIP 34, MP
01, MP 03, MP 06, MP 07, MP
08, MP 09, MP 11, MP 12, MP
13, MP 14, I1P6 01, ITP6 02,
I1P6 04, ITP6 05, ITP6 09, ITP6
11, I1P6 12

mekymuﬁ KOHMpOJlb

®poHTaATBHBIN OIIPOC;
TectupoBanue;
Tecr-3amanue;

Pazmen Ne2
JIP 16, JIP 20, JIP 22, JIP 24, JIP
25, JIP 26, JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34, , MP 06, MP 07,
MP 14, MP 15, MP 16, MP 18,
MP 21, MP 22, MP 23, TIP6 03,
I1P6 04, ITP6 06, ITP6 08, ITP6
09, ITP6 10, TTP6 11, ITP6 12

MeKyuutl KOHmpOoJb

@pOoHTaIBHBIN OIIPOC;
TectupoBanue;
Tecr-3ananue; OTuer no
1a60paTOPHOMY 3aHATUIO

Paznmen Ne3

JIP 16, JIP 20, JIP 22, JIP 24, JIP
25, JIP 26, JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34, MP 01, MP 03, , MP
07; MP 14, MP 15, MP 16, MP 24, MP
26, MP 27, MP 28, MP 29, MP 30,
MP31, MP 33

ITP6 04, TIPG 06, ITP6 08, ITP6

09, I1P6 10, ITP6 11, TTPG 12

MeKyuutl KOHmpOoJb

@pOHTAIBHBIN OIIPOC;
TectupoBanue;
Tecr-3ananue; OTuer no
1a00paTOPHOMY 3aHATHIO

Pazmen Ned
JIP 16, JIP 24, JIP 25, JIP 26, JIP
27, JIP 29, JIP 30, JIP 32, JIP 34,
MP 15, MP 16, MP 26, MP 27,
MP 28, IT1P6 08, ITP6 09, ITP6 10,
I1P6 11, ITPG 12

MeKyuutl KOHmpOoJb

@pOHTaIBHBIN OITPOC;
TectupoBanue;
Tecr-3amanne;
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Pa3nen Ne5
JIP 16, JIP 20, JIP 22, JIP 24, JIP
25, JIP 26, JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34, MP 01, MP 03,
MP 31, MP 33, MP 34, MP 37,,
I1P6 06, ITP6 08, ITP6 09, ITP6
10, ITP6 11, ITPO 12

MmeKyuuli KOHmMpoJib

@pOHTaIBHBIN OIIPOC;
TectupoBanue;
Tecr-3amanue; OTUET 11O
71a00paTOPHOMY 3aHATHUIO

Paznen Ne6
JIP 16, JIP 24, JIP 25, JIP 26, JIP
30, JIP 32, JIP 34, MP 01, MP
22, MP 23, MP 24, MP 26, MP
27, MP 28, MP 29, MP 39, MP
42,. TIP6 03, I1P6 10, I1P6 11,
I1P6 12

MeKyuutl KOHmpOoib

@poHTaANBHBIN ONPOC;
TectupoBanue;
Tecr-3amanne;

Moayan 2

Paznen Nel
JIP 16, JIP 20, JIP 22, JIP 24, JIP
25, JIP 26, JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34, MP 38, MP 39,
MP 42, MP 43, MP 45, MP 47,
MP 54, ITP6 03, ITP6 04, ITP6
05, ITP6 06, ITPO 07, ITP6 08,
I1P6 09, ITP6 10, ITP6 11, ITPG
12

mekymuﬁ KOHMpOJlb

OpoHTAIBHBIN OIPOC;
TectupoBanue;
Tect-3amanue; Pelienue
3a7a4
Otuer o naboparopHomy
3aHATHIO

Paz e Ne2
JIP 16, JIP 20, JIP 22, JIP 24, JIP
25, JIP 26, JIP 27, JIP 29, JIP 30,
JIP 32, JIP 34 MP 01, MP 03,
MP 06, MP 07, MP 08, MP 09,
I1P6 03, ITP6 04, ITP6 05, ITP6
06, ITP6 08, ITP6 09, ITP6 10,
I1P6 11, ITP6 12

MeKyuutl KOHmpoiv

@pOHTAIBHBIN OITPOC;
TectupoBanue;
Tect-3amanue; OTUET 110
1a00paTOPHOMY 3aHATHIO

Pazgem Ne3
JIP 16, JIP 24, JIP 25, JIP 26, JIP
27, JIP 29, JIP 30, JIP 32, JIP 34,
MP 01, MP 03, MP 06, MP 07,
MP 08, MP 45, MP 47, MP 54,
I1P6 03, ITP6 09, ITP6 10, ITP6
11, ITP6 12

MeKyuutl KOHmpOoJb

@pOHTaIBHBIN OITPOC;
TectupoBanue;
Tecr-3amanne;

JIP 01, JIP 02, JIP 09, JIP 12, JIP
13, JIP 16,JIP 20, JIP 22, JIP 24,
JIP 25, JIP 26, JIP 27, JIP 29, JIP
30, JIP 32, JIP 34, MP 01, MP
03, MP 06, MP 07, MP 08, MP
09, MP 11, MP 12, MP 13, MP

NPOMEINCYMOUHYVIO amme-
cmayuio

Brimmonnenue 3aganuii Ha
mudepeHIMpoBaHHOM 3a-
yeTe
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14, MP 15, MP 16, MP 18, MP
21, MP 22, MP 23, MP 24, MP
26, MP 27, MP 28, MP 29, MP
30, MP 31, MP 33, MP 34, MP
37, MP 38, MP 39, MP 42, MP
43, MP 45, MP 47, MP 54, TIP6
01, ITP6 02, TIP6 03, TIP6 04,
T1P6 05, TIP6 06, ITP6 07, TIPG
08, ITP6 09, TIP6 10, TIP6 11,
TP6 12

Ilepuoouunocms KOHMPOA noOpazymesaent CMapmosvlii (6XO0OHOU) KOHMPOIb, MeKYuull
KOHMPOJIb, NPOMENCYMOYHYIO AMmMeCmayuio, Cemecmpogblii KOHmMpOoJib (Opyeas hopma KOHMpPOJis).

1.1. IlepeyeHb TeopeTHYECKHUX BOINPOCOB M NMPAKTHYECKHMX YMEHHi, HEOOXOAUMBIX AJIs
NPOBe/IeHUs! POMEKYTOUHOI aTTecTanuuu (oTpaxkenbl B ®OC)
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