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[Tpu pazpaboTke paboueil mporpaMMbl AUCUUIUINHBI B OCHOBY ITOJIO)KEHBI:

1. ®rocC CIIO no cnenuanbaoctu 35.02.05 ArpoHOMUS, YTBEPKACHHBIN MPUKA30M
MunucrepcTBoM o0pazoBanus u Hayku PO Ne 444 ot 13.07.2021 r.

@I'OC cpeanero obuiero obpa3zoBaHus, yTBEPKIACHHbIM MuHHCTEpcTBa 00pa30BaHUS U
Hayku P® ot 17 mast 2012 1. Ne 413 (c usmenenusimu Ha 27 aexabps 2023 1. Ne 1028)

VYuebubiii mnan cnenuanbHOCTH 35.02.05 ArpoHomusi, 0100pEHHBIH YYEHBIM COBETOM
A3oBo-YepHomopckoro unxenepaoro nacrutyra @I'bOY BO Jlonckoit 'AY  Ilpoto-
KoJ Ne6 ot 12.02.2026 r.

Pabouass mporpamma ydeOHOTO mpeamera oOIIe00pa30BaTEIBLHOTO MUKIA MPOTPAMMBI
MOATOTOBKU CHEIUaNKCTOB cpennero 3BeHa (nanee — IIIICC3) pa3paborana C  yuérom
IPUMEPHOM porpaMMbl ydeOHOM aucuuriuHbl «OCHOBBI 0e30macHOCTH | 3auuThl Po-
muHbDy (yTBepkaeHa GI'BOY 1O UPIIO nns peanusanuu 0CHOBHOM IpodhecCHOHAb-
HOI oOpazoBarenbHOU mporpammbl CI1O Ha 6a3e OCHOBHOTO 00IIero 00pa3oBaHus C 1MO-
nydeHueMm cpeaHero obiero oopazoanus. (IIporokon Nel7 ot 18 utons 2024 r.).

Pabouas mporpamMma JMCHUIUIMHEI PACCMOTPEHA W PEKOMEHIOBaHA K UCIIOJIB30BAHUIO B
y4eOHOM Ipolecce Ha 3aceaHuu Kadeapbl ATPOHOMHH U CEJEKIHMH CEeITbCKOXO3SUCT-
BEHHBIX KYJIbTYp «25» Mapta 2026 r. [Iporokon Ne 8.

3aBenyrommii kadenpoii: Xponwok B.b.

PaGouas mporpaMmma AMCHMILTUHBI PACCMOTPEHA U PEKOMEHI0OBaHa K MCIOJIb30BAaHUIO B
y4eOHOM MpoIecce Ha 3aceJaHUH METOJIUYECKON KOMHCCHHU 1O 00Ieo0pa3oBaTebHON
noarotoBke «27» mapta 2026 r. IIpotokon Ne 7.

[Ipencenarens: XKonobosa M.B.

Pa3zpaborunk: mnpenogaBatens 1 kareropuu Kynemosa JILA.
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITIPOr'PAMMBI YYEBHOI'O ITIPEJIMETA

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

PaGowyas  mporpamma  y4yeOHOro  mpeaMera  SBJSIETCS — 00s3aTENBHON  YacThiO
0011e00pa30BaTEIbHOTO [HMKJIA MPOTPaMMbl TOATOTOBKM CHEIMAJIMCTOB CPEIHEro 3BEHA B
cootBercTBUU ¢ ®I'OC no crenunanbHocTH (cnieruanbHOCTIM) CI1O 35.02.05 «ArpoHOMUs»

1.2. Ilnanupyemble pe3yJibTaThl 0CBOEHHS NIpeIMeTa

B pamkax nmporpamMmbl y4eOHOTO MpeaMeTa 00yJIarOIIUMHUCS OCBAaUBAIOTCS TMYHOCTHEIE, M-
TampeIMeTHbIE U MPEeAMETHbIE pe3yabTaThl B cooTBeTcTBUU ¢ TpeboBanusimu OI'OC cpegnero 06-
niero oOpazoBanus: Ju4HOcTHbIE (JIP), Mmetanpeamernbie (MP), npeaMeTHble A 6a30BOro
(ITP6) /mpoduasHoro(IPn) ypoBHs U3yyeHus:

Kozpt pe- | [Imanupyemble pe3yabTaThl OCBOSHHUS BKIIOYAIOT
3yJbTAaTOB

JIMuyHOCTHBIE PE3yabTaThl OCBOCHUS Y4€OHOTO TpeaAMeTa:
IPakJaHCKOI'0 BOCIIUTaHMS

JIP 01 c(OPMHUPOBAHHOCTH TPAKITAHCKON MO3UIIUU 00YYAIOMIErocsi KaK aKTHBHOTO
Y OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;
JIP 02 OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX TPaB U OOS3aHHOCTCH, yBa)KCHHUE 3a-

KOHA U ITPAaBOIIOPsIJIKA;
MaTPUOTHYECKOTO0 BOCIIUTAHUS:
JIP 09 LIEHHOCTHOE OTHOILLIEHHE K rOCYAapCTBEHHBIM CHMBOJIAM, UCTOPUYECKOMY U
MIPUPOJHOMY HACJEAMIO, MaMsATHUKAaM, TpaaulusaM HaponoB Poccun, nqoctu-
XKeHHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;
JYXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHS:
JIP 12 c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, ITHUECKOTO MOBEACHHUS;
JIP 13 CIOCOOHOCTh OIIEHHMBATh CUTYAIlMI0 M NPUHUMATh OCO3HAHHbBIE PELICHMS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;
ICTETUYECKOT0 BOCIIUTAHUS:
JIP 16 JCTETUYECKOE OTHOUIEHHWE K MHpPY, BKIOYas 3CTETUKY ObITa, Hay4yHOrO U
TEXHUYECKOI0 TBOPYECTBA, CIOPTA, TPYJa U OOIIECTBEHHBIX OTHOIIECHUN;
($U3M4eCKOro BOCIIUTAHUS:

JIP 20 c(OPMHPOBAHHOCTh 3/I0POBOTO M Oe30MacHOro obpasa KM3HM, OTBETCTBEH-
HOT'O OTHOILIEHUS] K CBOEMY 3/J0POBbIO;
JIP 22 aKTUBHOE HENPUSATHE BPEAHBIX MPUBBIYEK U MHBIX (POPM MPUUUHEHHUS Bpesa

(bu3MYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

TPYIOBOI'O BOCIIUTAHUS:
JIP 24 TOTOBHOCTH K aKTUBHOHU JIEITEILHOCTH TEXHOJOIMYECKON U COIMAILHON Ha-
MPaBJICHHOCTH, CHOCOOHOCTh MHHULIMUPOBATh, IUIAHUPOBATh M CaMOCTOS-
TEJIHO BBINOJIHATH TAKYIO JIESTEIBHOCTB;
JIP 25 MHTEpPEC K pa3nuyHbIM chepaM MpodeccnoHalbHOM 1eATeNbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil npodeccun U pearr30BBIBATH
COOCTBEHHBIE )KU3HEHHBIE TJIAHBI;
JIP 26 TOTOBHOCTh M CHOCOOHOCTh K 00pa30BaHHMIO U CaMOOOPa30BaHUIO Ha IPO-
TSDKCHHHU BCEH JKH3HMU,

3KOJIOTHYCCKOI'O BOCIITUTAHUA:
JIP 27 \ c(hOPMHUPOBAHHOCTH YKOJOTMUECKOU KYJIbTYPhl, TOHUMAHUE BJIMSIHUSI COITU-




AJIbHO-9)KOHOMHUYECKUX MPOLIECCOB HA COCTOSHUE MPUPOIHON M COLUAIBHON
Cpezbl, 0CO3HaHUE INI00ATBHOTO XapaKTepa HIKOJIOTHUECKUX MPobiiem;

JIP 29

AKTHBHOE HENPUSITUE NEHCTBUHN, IPUHOCIIIUX BPEJ OKPYKaIoIIel cpee;

JIP 30

yMEHHE MPOTHO3UPOBATh HEOIArONMPHUATHBIC IKOJOTHYCCKUE ITOCICICTBUS
MpEANPUHUMAEMBIX JEHCTBUM, TPEAOTBpAIIATh UX.

HNCHHOCTHU HAYYHOI'O ITO3HAHH!

JIP 32 c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JlMa-
Jore KyJabTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B TOJHMKYIb-
TYPHOM MHpE;

JIP 34 OCO3HaHWE IEHHOCTU HAYYHOW JEsITebHOCTH, TOTOBHOCTb OCYIIECTBIISThH

IIPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIbHOCT HHIAWBUAYAJIbHO U B I'PYII-
II€.

MerarnpeamMeTHbIE pe3yabTaThl OCBOCHHS y4ueOHOTro mpeamera: OBlIajeHUE YHUBEPCAIbHBI-
MU y4eOHBIMU MO3HABATEIbHBIMH JIEHCTBUSIMU: 0A30BbIE JIOTHUECKUE JCHCTBUS:

MP 01 caMoCTOSTeNIbHO (OPMYIUPOBATh U aKTyallM3UpPOBaTh MpodiIemMy, paccMat-
pHUBATh €€ BCECTOPOHHE;

MP 03 OTIpECIATH LEIH AeATeIbHOCTH, 3a7]aBaTh NapaMeTPbl U KPUTEPUU UX J0C-
THKCHHUS;

MP 06 pa3BUBATh KPEATUBHOE MBIIUJICHHE TP PEIICHUH KU3HEHHBIX pobieM;

OBJIaIleHI/Ie YHUBCPCAJIbHBIMHU y‘Ie6HI)IMI/I IIO3HAaBaTCIbHBIMHA Ilef/'ICTBI/IﬂMI/I 0a3oBEIC HCCIIe-
JOBAaTCIbCKUC ﬂeﬁCTBHH:

MP 07 BJIaJIeTh HaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKOW M MPOEKTHOH JesTenbHO-
CTH, HAaBBIKAMH pa3peleHus pooiem;

MP 08 CIIOCOOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOMCKY METOJIOB PEIICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBbIX METO/IOB ITIO3HAHMS;

MP 09 OBJIAJICHUE BUJAMU JNEATECIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHMS, €ro0 UH-
TepIpeTaIy, Npeodpa3oBaHUIO0 U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX CH-
Tyalusix, B TOM YHCJIE IPU CO3JaHUU Y4eOHBIX M COLMAIBHBIX MPOEKTOB,;

MP 11 CTaBUTh U (HOPMYNIHpPOBATH COOCTBEHHBIE 33Jauu B 0Opa3oBaTeIbHOW Jes-
TEJIbHOCTHU U JKU3HEHHBIX CUTYalUsX;

MP 12 BBIABIIATH NIPUYNHHO-CIICICTBEHHBIE CBA3U U aKTyaIM3UPOBATh 3a/a4y, BbI-
JBUTATh THUIIOTE3Y €€ PEIICHMs, HAXOAUTh apryMEHTHI JUIS J10Ka3aTeIbCTBA
CBOUX YTBEPXKIACHUH, 3a1aBaTh NapaMeTPbl U KPUTEPUH PEILICHNS;

MP 13 AQHAJIM3UPOBATH IOJIYYEHHBIE B XOJI€ PELLICHU 3aa4U PE3YIbTaThl, KPUTHYE-
CKM OLICHMBATb MX JOCTOBEPHOCTb, IIPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHUSIX;

MP 14 JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPHOOPETEHHBIHN ONBIT;

MP 15 pa3pabarbiBaTh IJIaH pelIeHHs] MPOOJIEeMbl C YUETOM aHallM3a WMEIOLUXCS
MaTepHaIbHbIX U HEMAaTEPUAJIbHBIX PECYPCOB;

MP 16 OCYILIECTBIIATh IIeJIEHANPABIEHHBIM MOUCK IEepeHOoca CPEeACTB U CHOCOOOB
JeWcTBUS B IPO(heCCHOHAIBHYIO CPeay

MP 18 YMETh UHTETPUPOBATh 3HAHMSI U3 Pa3HbBIX MMPEIMETHBIX o0nacTen

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMU y‘ICGHBIMI/I IIO3HaBATCIIbHBIMH HeﬁCTBHHMHI
pabora ¢ nHpopMmaIuen:

MP 21

‘ BJIAZICTh HABBIKAMU TMMOJIYUYCHU HH(bOpMaI_II/II/I N3 UCTOYHUKOB PA3HbLIX THUIIOB,




CaMOCTOATENIBHO OCYILECTBIIATh IIOUCK, aHAIU3, CUCTEMATU3aLUI0 U UHTEP-
npeTanuo HHQOPMAIMK PA3IMYHBIX BUAOB U (pOPM IpeACcTaBICHUS;

MP 22 CO3J/1aBaTh TEKCTHI B pa3IMYHBIX (popMaTax C yd4eTOM HazHauyeHUs MHPopMa-
IIUH U LIEJIEBON ayIUTOPHH, BBIOMpAs ONTUMAIBbHYIO (HOpMY IPEACTaBICHUS
U BU3YaJIM3allMy,

MP 23 OLIEHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh MH(OpPMALIMHU, €€ COOTBETCTBUE
IIPaBOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

MP 24 UCIOJIb30BaTh CPEACTBA MHPOPMALMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHO-

JIOTHI B PEIICHHWH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpraHH3aIlMOHHBIX
3a/a4 ¢ COONIOICHHEeM TPeOOBaHWUN SPrOHOMHUKH, TEXHUKUA O€30MacHOCTH,
THTHUEHBI, peCypcocOepeKeH s, MPABOBBIX U THUECKUX HOPM, HOPM UHPOP-
MaI[HOHHOI 0€30IMacHOCTH;

OsnasieHue yH

HNBCPCAJIbHBIMU KOMMYHHUKATHBHBIMHA I[CP'ICTBPISIMHZ O6H.[€HI/ICZ

MP 26

OCYHICCTBJIATH KOMMYHHKAIIMKU BO BCCX C(l)ean KHU3HU,

MP 27 pacrno3HaBaTh HeBepOajbHbIE CpeACTBA OOIIEHMSI, TOHUMATh 3HAUEHUE CO-
LUAJIbHBIX 3HAKOB, PACIlO3HABATh MPEINOCHIIKYA KOH(DIMKTHBIX CUTYalUMi U
CMSITYaTh KOH(DIUKTHI;

MP 28 BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOILIEHHSI ¥ B3aUMOJICHCTBHSI;

MP 29 apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMr4aTh KOH(IMKTHBIE CHTYya-
1UH;

MP 30 pPa3BEpHYTO M JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHHEM

SA3BIKOBBIX CPCIACTB,

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMHU ﬂCﬁCTBHﬂMHI COBMECCTHas ACATCIIBHOCTD.

MP 31

HOHMMATh ¥ KCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHONW M MHIMBUIYaIbHOI
paboTsI;

MP 33

MIPUHUMATh 1I€JIM COBMECTHOM JEeATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHU-
poBaTh ACHCTBUS IO €€ JTOCTHKEHHUIO: COCTABIIATh IUJIaH JECWCTBUM, pacrpe-
JeNATh POJIM C YY€TOM MHEHUH YJaCTHHUKOB OOCYKJaTh PE3yIbTaThl COBME-
CTHOU paboTHI;

MP 34

OLICHMBATh KaueCTBO CBOETO BKJIA/Ja U KaXKJIOI'0 y4yacTHHUKAa KOMaHbl B 00-
IIMHA pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MP 37

OCYHICCTBIIATE MO3UTHBHOC CTPATCIHYCCKOC IMOBCACHHUEC B Pa3JIMYHBIX CHU-
TyallusX, IpOSABIISITE TBOPYCCTBO U B006pa)KeHI/Ie, OBITE HWHHUIIMATHUBHBIM.

OBJ'I&I[GHI/IC YHUBCPCAJIbHBIMU PETYJIATHBHBIMU HeﬁCTBHﬂMHI caMOOpranm3anus:

MP 38 CaMOCTOSITEJIbHO OCYLIECTBJIATH MO3HABATEIIBHYIO AEATEIbHOCTD, BBISBIIATH
po0GJieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHbIE 3aJaud B oOpa3oBa-
TEIbHOU JESITEIIbHOCTH U )KU3HEHHBIX CUTYALHSX;

MP 39 CaMOCTOSITEJIbHO COCTaBJIATh TUTAH PEIICHUs] MPOOJIEMBbI C YyYETOM HMEIO-
IIUXCS] pECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUTEHHIA;

MP 42 JIeJ1aTh OCO3HAHHBINA BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

MP 43 OLICHHUBATh MPHOOPETEHHBIN OIIBIT;

OBnafieHue yH

HNBCPCAJIBHBIMU PCTYIIATUBHBIMHA )I@f/iCTBI/IfIMPIi CaMOKOHTPOJIb.

MP 45

AaBaTb OLICHKY HOBBLIM CUTYyalHsAM, BHOCUTb KOPPCKTHBBLI B JCATCIILHOCTD,
OIICHUBATHb COOTBECTCTBUEC PE3YJILTATOB LICIISIM,

MP 47 UCIIOJIb30BaTh IPUEMBI peIIeKCUU IS OLIEHKH CUTYalluH, BEIOOpa BEPHOTO
pelieHus;
MP 54 IPUHUMATh ce0sl, TOHUMasi CBOM HEOCTATKH U IOCTOMHCTBA;

[IpenMeTHBIE pe3yNbTaThl OCBOCHUS y4EOHOT0 mpeaMeTa:

ITP601

c(OPMHUPOBAHHOCTH MPEJCTABICHUI: O XUMHUECKONW COCTABIISIONIEH €CTecT-
BEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH B MIO3HAHUU SIBJIICHUI TIPUPOIBI,
B ()OPMHUPOBAHUM MBIIUICHUS M KYJIbTYPbI JIUYHOCTH, €€ (DYHKIIMOHAIBHOM




IrPaMOTHOCTH, HEOOXOUMOM /JIsl pelIeHUs] TPAKTUUECKUX 3a/1ad U 3KOJIOTH-
4eCKU 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IPUPOIHOMN CPEIE;

I1P602

BJIQJICHUE CHCTEMOI XMMHUYECKHX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOMOJIA-
rarolue TOHITHS (XUMHUYECKUU DIIEMEHT, aToM, 3JIEKTPOHHAs 00010YKa
aroma, s-, p-, d-3JeKTPOHHBIC OPOHMTAIM aTOMOB, MOH, MOJIEKYJa, BAJICHT-
HOCTBb, JJICKTPOOTPULATCIILHOCTL, CTCIICHb OKUCIICHUS, XUMHUYCCKas CBA3b,
MOJIb, MOJIIpHAsi Macca, MOJISIPHbIA 00bEM, yIIepoaHbIi cKener, PyHKIHOo-
HajpHas TpyMIa, pajauKail, U30Mepus, U30MEPbI, TOMOJIOTUYECKUH psll, I'O-
MOJIOTH, YTJIEBOAOPOJbI, KUCIOPOJ- U a30TCOAepKallue COeAMHEHUs, Ouo-
JIOTHYECKU aKTHBHBIC BelIeCcTBA (YIJIEBOJBI, JKUPBI, OCNKH), MOHOMED, TO-
JUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJICKYJISIPHBIE COEAMHEHUS, KPUCTAI-
JIMYECKas PCIICTKA, THIIBI XUMHNYECCKUX peaKLII/Iﬁ (OKI/ICJII/ITGHBHO-
BOCCTaHOBUTENbHBIE, 9K30- U SHIOTEPMHUUECKUE, PEaKIIMH HOHHOTO 0OMEeHa),
pacTBOP, MEKTPOJIUTHI, HEIJEKTPOIUTHI, IEKTPOJIUTHYECKAS TUCCOLUALINS,
OKHCJIUTENb, BOCCTAHOBUTEIH, CKOPOCTh XMMHUUYECKOM pPEeaKINK, XUMUYECKOE
pPaBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS] XUMHUECKOTO CTPOCHUSI OpraHuyve-
ckux BemlectB A.M.byTnepoBa, Teopusi 371€KTPOIUTHUECKON TUCCOLUAINH,
nepuoanueckuii 3akod J.M.MenneneeBa, 3aK0OH COXpaHEHHSI MACChI), 3aKO-
HOMEPHOCTH, CUMBOJUYECKHI S3bIK XUMHH, (HAKTOJIOTHUECKUE CBEACHUS O
CBOMCTBAax, COCTaBe, MOJIYYCHUH U 0€30IMaCHOM HCIOJIb30BAaHUU BAKHEUIIINX
HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKOH aes-
TEJIbHOCTHU YEJIOBEKA;

I1P603

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BbIABJIATh XapPAaKTCPHBIC IMPHU3HAKKW U B3dUMO-
CBA3b HU3YYCHHBIX HOHSITI/Iﬁ, MNPUMCHATL COOTBCTCTBYIOINHEC IIOHATHA IIPU
OIIMCAHHU CTPOCHUA U CBOMCTB HCOPraHUYCCKHUX U OPraHUYCCKUX BCIICCTB U
ux HpeBpameHHﬁ; BBISIBJISATh B3aHMMOCBS3b XUMHUYCCKUX 3HAHUU C HMOHSITHUS-
MU U NIPEACTABIICHUAMHA APYT'UX €CTCCTBCHHOHAYYHBIX IPEIAMCTOB,

[1P604

c(OpPMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh HAMMEHOBAHUS XUMUYECKUX CO-
€IMHEHNI MEKIYHapOJHOTO COI03a TEOPETUYECKON M NPUKIIAJHOW XUMUU U
TPUBUAJIbHBIE HA3BaHMs BaXXHEMIIMX BELIECTB (3TUJIEH, alETHJIECH, IJIHLE-
puH, deHomn, Gpopmanabaerua, yKCycHas KUCIOTa, IVIMIUH, YrapHbIi ra3s, yr-
JIEKUCIBIA ra3, aMMHaK, TalleHas U3BEeCTb, HEralleHash U3BeCThb, IMUThEBas
cofla M JIPYrMX), COCTaBIATh (POPMYJbI HEOPraHMUECKUX M OPraHMYECKHX
BELIECTB, YPaBHEHMS] XUMHUYECKUX PpEaKLUUH, OOBSACHATh UX CMBICIH; TOJ-
TBEPKJIaTh XapaKTEpHblE XUMHUYECKHE CBOWCTBA BEIECTB COOTBETCTBYIO-
MU SKCIIEPUMEHTAMHU U 3alIUCIMU YPAaBHEHUN XMMHUYECKUX PEaKLnil;

I1P605

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJIUBATh MPUHAAJICIKHOCTD U3YUCHHBIX
HCOPTaHNYCCKUX U OPraHNYCCKUX BCIICCTB K OINMPCACIICHHBIM KJIaCCaM U
rpyniam COGI[PIHCHPIfI, XapaKTCpU30BaTh UX COCTAB U BayKHEHIIIHE CBOﬁCTBa;
OMPEACIIATE BUABI XUMHUYCCKUX CBsI3CH (KOBaHeHTHaﬂ, HWOHHAas, METAJIJINYC-
CKas, BO,Z[OpOI[HaH), TUTIBI KPUCTAJNINYCCKUX PCIICTOK BCUICCTB; KJ'IaCCI/I(I)I/I-
UPOBATb XUMHNYCCKUEC PCAKIINU,

ITP606

BJIAJICHUE OCHOBHBIMU METOJIaMH HAyYHOI'O MO3HAHUS BEIIECTB U XUMHUE-
CKHX SIBICHUM (HAOIIOZICHUE, N3MEPEHUE, IKCIIEPUMEHT, MOJICITMPOBAHUE);

I1P607

c(hOPMUPOBAHHOCTh YMEHHI MPOBOJAUTH PAacueThl O XUMHUUYECKUM (POpMY-
JaM U YpaBHCHHAM XUMHYCCKUX peaKHI/Iﬁ C HUCIIOJBb30BAaHHUEM (1)I/I3I/I'-ICCKI/IX
BEJIMYMH, XapaKTePHU3YIOIIUX BEIIECTBA C KOIMYSCTBEHHON CTOPOHBI: MacCHI,
o0beMa (HOpMaJIbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; UCTIOIb30BaTh
CUCTEMHbIE XMMUYECKUE 3HAHUS I TMPUHATUS PEIICHUH B KOHKPETHBIX
KU3HCHHBIX CUTYaIUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHECHUEM;

I1P608

c(hOpPMUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBIMOJHATh XUMUYECKUHN JKC-




MepUMEHT (IpeBpalleHNUs OpPraHMYEeCKHX BEUIECTB MpPU HarpeBaHUH, IMOIY-
YeHHE HTHUIICHA M W3YYCHHUE €r0 CBOMCTB, KQUeCTBEHHBIC PEAKIIMH Ha allbJe-
TUJIbI, KpaXMaJjl, YKCYCHYIO KHCIIOTY; JIeHaTypalus OeJIKOB IpU HarpeBaHuH,
[[BETHBIC PEAKIMK OEIKOB; MPOBOJUTH PEAKIIMM MOHHOTO OOMEHa, ompee-
JSTh Cpelly BOJIHBIX PAacTBOPOB, KAUECTBEHHbIE peaKlMM Ha cyibdar-, Kap-
OOHAT- U XJIOPHUI-AaHHOHBI, HA KATUOH aMMOHHUS; PelIaTh dKCIEPUMEHTATb-
HbIe 3a7aun 1o TemaM "Metamisl" 1 "Hemetansl") B COOTBETCTBUM C Ipa-
BUJIAMHU TEXHUKH O€30MaCHOCTU MPHU OOpAIICHUU C BEleCTBaMHU U Jabopa-
TOPHBIM OOOpPYIOBAaHUEM; MPEICTABIATh PE3YyIbTaThl XUMHUYECKOTO HKCIIe-
puMeHTa B (OopMe 3aIUCH YPaBHEHUW COOTBETCTBYIOIIUX PEAKIHUil U ¢op-
MYJIMPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YJbTaTOB;

I1P609 c(OPMHPOBAHHOCTh YMEHHS aHAIM3UPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
MOJTY49aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MAacCOBOW MH(OpManuy, ceTh
WHTepHeT u apyrue);

I1PG10 c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATH MPaBUIIa SKOJIOTHUYECKH 11e51ec000-
Pa3HOTrO MOBEJACHUS B OBITY M TPYJIOBOU JAEATEIHLHOCTH B IEJISIX COXpaHEHUs
CBOETO 37I0POBbS U OKPYKAIOIIEH TPUPOIHOM Cpelibl; YYUThIBATh OIACHOCTh
BO3JICUCTBUSI HA >KUBBIE OPraHU3MbBI OIPEICICHHBIX BEIICCTB, MOHUMAs
CMBICJI [TOKA3aTelsl NPEJEIbHOM T0NyCTUMON KOHIICHTPALINH;

I1P611 JUIs 00Y4YaOIMXCSl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbsi: CPOpMU-
POBAaHHOCTh YMEHHMsI IPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX
[TO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

I1P612 JUISL CIICTIBIX M CJIA0OBHAAIIUX OOydaroumxcs: chOpMUPOBAHHOCTh YMEHUS
HCIIOJIb30BaTh PEIbeHO-TOUCUHYI0 CUCTeMy oOo3HadeHwi JI.Bpaiins mis
3aMucyu XUMHUYECKUX HopMyII.

1.3. PexomeHayeMoe KOJIMYECTBO YaCOB HAa OCBOEHHE POrPaMMbl Y4eOHOI0 NpeAMeTa:
MaKCcHMaJbHOW yueOHOU Harpy3ku oOydaromierocs 144 yacos, B TOM 4ucie:
00s13aTeNIbHON ayTUTOPHOM yueOHOM Harpy3ku obydatomierocs 124 yacos;
CaMOCTOSITENIbHOW PaboThI 00yUaromerocs: 2 4acos.
UTOroOBas arrectanus (3k3ameH) 18 yacos

2. CTPYKTYPA U COAEP KAHUE JUCIIUITJIMHBI



2.1. O0beM TMCUMILIHHBI M BU/IBI YUeOHOH padoThl

. O0bem yacoB
Buna yueOHoii padoThl
MaxkcumainbHast yueOHasi Harpy3ka (Bcero) 144
OO6s3aTenbHas ayquTOpHas yueOHast Harpy3ka (BCero) 124
B TOM YHCIIE!
JIEKIIUU 56
71a00paTOPHBIE 3aHATHS 28
IPAKTUYECKHE 3aHSTHS 40
CamocrosiTenpHas padora 2
Wrorosas arrecranus B popme - 3k3amen 18

2.2. Conep:xkanue y4edOHOro nmpeaMeTa Ko HaHMeHOBaHUe
Mopyns 1 Opranuyeckast XuMust

Pa3nen 1. Teopernueckue OCHOBBI OpraHMUECKON XUMUMU.

[IpenMer opraHMuYecKOil XMMHUU: €€ BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHHUE B IOJIyYECHUU
HOBBIX BEUIECTB U MaTepuasos. Teopus cTpoeHus opraHnyeckux coequHenuii A.M. byrneposa, eé
OCHOBHBIE TIOJIOXKEeHHUA. CTPYKTypHBIE (POPMYIIBI OPraHUYEeCKHX BemiecTB. ['oMoJorus, u3oMepus.
XHUMHYECKas CBSI3b B OPraHUYECKUX COCMHEHUAX — OJIMHAPHBIE U KpaTHbIE CBA3U. [Ipencrasnenue
0 KJaccu(UKaluu opraHudeckux BeniecTB. HoMeHKIaTypa opraHMuecKuX COeIUHEHUH (cuctema-
TUYECKas) U TPUBUAIbHbIE HA3BaHUS BaKHEHIIMX NpeJCTaBUTENEH KJIACCOB OPraHMYECKHUX Be-
IeCTB. DKCIEPUMEHTaIbHbIE METO/Ibl U3yUEHUS BELIECTB M UX MpEBpallleHUI: 03HaKOMJIEHHE ¢ 00-
pa3lnamMu OpraHUYECKHUX BEIIECTB U MaTEpHAIaMHA Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OpraHH-
YEeCKUX BEILECTB, HAOIIOJICHUE U ONMCaHHE JEMOHCTPAIlMOHHBIX ONBITOB IO MPEBPAIIEHUIO Opra-
HUYECKUX BEIIECTB NPU HarpeBaHuM (IUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHE).

Pazgen 2. Yraeromopobl.

AJIKaHBI: COCTAaB U CTPOCHUE, TOMOJIOTHYECKUH psAll. MeTaH U 3TaH — IPOCTENIINE MpeIcTa-
BUTEINIM aJIKAHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEaKLMU 3aMELICHUsS U TOPEHHUS), HaX0XK-
JIEHUE B IIPUPOJIE, TIOJIyUEHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUM psAl. DTUIEH U MPONUIEH — MPOCTEHIINE
MIPEJICTABUTENIN aJKEHOB: (PM3MUECKHE U XMMHYECKHE CBOMCTBA (peaklMH THAPUPOBAHUS, rajiore-
HUPOBAHUs, THAPATALUU, OKUCIEHUS U ITOJIMMEPHU3ALINN ), [TOJIyY€HUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MetunOyranuen-1,3: cTpoeHue, BaxKHEWIIHE XMUMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [lonydeHne CHHTETHUECKOT0 KayuyKa U Pe3UHBI.

AJIKWHBI: COCTaB U OCOOCHHOCTU CTPOEHHS, TOMOJIOTHUECKHUH Psijl. ALETHIIEH — MPOCTEH-
UK TPEJCTaBUTENb AIKMHOB: COCTaB, CTPOCHHE, (PU3NUECKUE M XUMHUYECKHUE CBOMCTBA (peakuuu

TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALMN, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHE.



Apensl. beH3oi: coctaB, ctpoeHue, GU3NIECKUE U XMMHUYECKHE CBOMCTBA (PEaKIuy rajaore-
HUPOBAHUS U HUTPOBAHMUS), [IOJIyUE€HUE U PUMEHEHHE. TOKCUYHOCTh apeHOB. I'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 (TEPMUUYECKHUMA, KaTaTUTHUECKHi), muponu3. [Ipo-
JTYKTBI TIepepaOdOTKu HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yrons u
IPOAYKTHI €0 MepepadOTKU. DKCIEPUMEHTAIbHbIE METO/Ibl M3YUYEHHs BEILECTB M UX IpeBpallie-
HUHN: O3HaKOMJIEHHE C oOpa3lamMu IUIacTMAacC, KaydyykoB M pe3uHbl, Koiuekuuu «Hedptb» u
«YT05b», MOJAEIHUPOBAHUE MOJIEKYJ YIJIIEBOJOPOJIOB U rajJOr€HONPOU3BOIHBIX, IPOBEICHUE MPaK-
TUYECKOW pabOThI: MOJIyY€HUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnpie 3amaun. BeuncieHHs MO ypaBHEHHIO XMMHYECKOW peaknuu (Macchl, o0bEMa,
KOJIMYECTBA MCXOJIHOTO BEUIECTBA WJIM MPOIYKTa PEaKIUH M0 U3BECTHBIM Macce, 00bEMY, KOIHue-
CTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WA MPOJYKTOB PEAKIUN).

Paznen 3. Kucnopoacoaepskaiire opraHudecKie COeTUHEHUS.

[IpenenpHbIe OTHOATOMHBIE CHUPTHL. METaHOM M 3TAHOI: CTPOEHUE, (PU3NIECKHE U XUMUYe-
CKH€ CBOMCTBA (peaklMM ¢ aKTUBHBIMU METaJllIaMH, TaJIOT€HOBOIOPOaMHU, TOPEHHUE), IPUMEHEHHE.
Bonopoansie cBsIi3u MexAy MOJIEKYJIAaMH COHMPTOB. JlefiCTBME METaHOJIa W 3TaHOJa HAa OpraHUu3M
YEJI0BEeKa.

MHoroaroMHble CIUPTHL. DTUIEHIIMKOIb U TNIMLEPUH: CTPOEHHUE, PU3NYECKHEe U XUMUYe-
CKHE€ CBOMWCTBa (B3aUMOJICHCTBUE CO IIETOYHBIMH METallJlaMH, KadeCTBEHHAs] Peakiusi Ha MHOTO-
aTOMHBIE crIUPTHI). JleficTBUE Ha opraHu3M uenoBeka. [I[puMeHenne rauueprHa U 3TUIICHTJIUKOIIA.

@deHo: CTpOeHUE MOJIEKYIbI, (PU3NYECKHe U XUMUYECKHe CBOICTBA. TOKCHYHOCTH (eHoMa.
[Tpumenenue enona.

Anpnernasl. @opManbaeru, aueTanbAerua: CTpoeHrne, GU3n4eckue 1 XMMUYeCKHue CBOMCT-
Ba (peaklMM OKUCJICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKIINH ), TIOTYUCHHE U TPUMEHEHHUE.

OAHOOCHOBHBIE IpenebHble KapOOHOBBIE KHUCIOTHl. MypaBbHHasi U YKCYCHasi KUCIJIOTBI:
CTpoeHHe, pU3NYECKue U XUMHUYECKHe CBOMCTBa (CBOMCTBA, 00ILIME Ui Kjacca KUCIOT, PeaKius
sTepudUKaImn), ModydeHne U npuMeHenne. CTeapruHOBas U OJCMHOBAs KUCIOTHI KaK MPEICTaBH-
TeIH BBICIIMX KapOOHOBBIX KUCIOT. MblIa KaK COJNM BBICIIUX KapOOHOBBIX KHCJIOT, UX MOIOIIEe
JICCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONIN3 CIOXKHBIX A(PUPOB.
Kupsl. I'naponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KUpPOB.

VYraeBosl: cocTaB, KiaccuuKanus yriaeBogoB (MOHO-, M- M Mojaucaxapuibl). ['roko3a —
MIPOCTEUIIINI MOHOCAXapHI: OCOOCHHOCTH CTPOSHUS MOJICKYJIbI, ((U3NUECKUE U XUMHUECKHE 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 v Leirosao3a Kak MpUpOIHBIE 110-
aumepbl. CTpoeHHe Kpaxmalia M LeJuTiosio3bl. Pu3nyeckue M XMMHUYECKHE CBOICTBA Kpaxmala
(ruaponn3, KaueCTBEHHAs PeaKIUs ¢ HOJIOM).

DKCIIepUMEHTAILHBIE METOJbI M3yUEHUsS! BEIISCTB M WX NPEBpAIICHHIA: MPOBEACHHUE, Ha-
OJIfoZIcHUE W OIMKCAaHHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KAYECTBEHHBIC PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHcIeHHEe 3TaHoda okcuaoMm Meau (II)), MHOroaToMHbBIX CUPTOB (B3au-
MojieficTBUE TaulepuHa ¢ ruapokcuaom meau (I1)), anpaerunaos (OKucCIeHHEe aMMHAYHBIM PacTBO-
pom okcuna cepeopa (1) u runpokcumom meau (II), B3ammoeicTBre Kpaxmana ¢ HoaoM), TIpoBeIe-
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, KOIHue-
CTBY OJTHOTO U3 UCXOJHBIX BEHIECTB WM MPOAYKTOB PEAKIUN).

Paznen 4. AzoTconepxaiire OpraHMuecKiue COeTMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHndeckue coeauHeHus. Ou3nveckue 1 XuMUIEeCKHe
CBOICTBa aMMHOKHCIIOT (Ha MpUMepe IIHIHMHA). bruonoruueckoe 3HaueHUe aMUHOKUCIOT. [lentu-
nel. benku kKak mpupoIHbIe BBICOKOMOJICKYIISIPHBIC coeTMHEeHUS. [lepBrudHasl, BTOPUYHAS M TPETHY-
Has CTPYKTypa OenKoB. XMMHUUYECKHE CBOMCTBA OEIKOB: THAPOJIN3, JEHATYypalvs, KaueCTBEHHBIC
peaxiuu Ha OeNKu.

DKcrepuMeHTAIbHBIE METO/IbI H3YUEHUS BEIIECTB U MX MPEBpAIlleHUI: HaOII0IeHNEe U OIH-
CaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypamws OCIKOB NPU HArpeBaHWH, I[BETHBIC PEAKITUU
OenKoB.

Paznen 5. BeicOkOMONEKYIIIpHBIE COEIUHEHUS.

OcCHOBHbIE TOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHUH: MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MOJUMEPHU3ALINH, CPEAHSIS MOJIEKy sipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BRICOKOMOJIEKYJISIPHBIX COCTMHEHUN — TTOJIMMEPHU3aITisl U TTOJIMKOH ICHCAITHS.

DKCcrepuMeHTAIbHBIE METOIbI U3yUEHHS BEIIECTB U UX MPEBPAICHHI: 03HAKOMIIEHUE C 00-
pa3laMu IPUPOTHBIX M UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAy4yKOB.

Paznen 6. MexxnpeamMeTHBIE CBSI3H.

OO6mme ecTeCTBEeHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAyYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIN3, CUHTE3, Ki1accuukaIys, mepruoJuIHOCTh, HAOII0ICHNEe, H3MEPEHUE, SKCIIEPUMEHT, MOJIe-

JIMpOBAaHHC.



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

buonorus: knetka, opranusMm, omocdepa, 0OMEH BEIIECTB B Opranu3Me, (HOTOCHHTE3, OMO-
JIOTUYECKH aKTUBHBIE BelecTBa (OEIKH, YIIIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpacdus: MuHEpabl, TOPHBIE TOPOBI, MOJIE3HBIE HCKOMAEMbIE, TOILTUBO, pecypchl. Tex-
HOJIOTHSL: MHILEBbIC MPOAYKTHI, OCHOBBI PALIMOHATILHOIO TUTAHUs, MOIOIIIUE CPEJCTBA, JIEKAPCTBEH-
HbIE U KOCMETHYECKHE IIperaparhl, MaTepHalibl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

Mopyns 2. O0mias ¥ HeopraHu4decKass XUMHUS

Paznen 1. Teopernueckre OCHOBBI XUMUHU.

XuMudeckuil ayieMeHT. AtoM. Spo aToma, W30TOMBI. DJICKTPOHHAS 000JI0YKa. DHEPreTH-
YecKue ypOBHH, MOIYypOBHH. ATOMHBIE OopOuUTaiu, s-, P-, danemeHTsl. OcoOEHHOCTH pacmpeserne-
HUS DJIEKTPOHOB MO OpOUTANSIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHUOAOB. DIEKTPOHHAS
KoH(urypamnusi atomoB. [lepuonnyeckuii 3akoH u [leprogudeckast cucreMa XUMHYSCKUX JJICMCH-
toB JI.I. MenneneeBa. CBsA3b nepuoguueckoro 3akoHa u Ilepuoauueckoil cucteMbl XUMHUYECKUX
anementoB J.M. MeHneneeBa ¢ COBpeMEHHON TEOpHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HU3Me-
HEHUSI CBOICTB XMMHUYECKUX DJIEMEHTOB M OOpa3yeMbIX MMHU MPOCTHIX U CIOXKHBIX BEIIECTB IO
rpyIIiaM U NepuoaaM. 3HaueHHe MePUOJUIECKOTO 3aKOHA B pa3BUTUU HayKu. CTpoeHue BElIecTBa.

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 COCTaBa BEIMIECTBA. THITBI KPUCTATUNYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEILECTB OT TUINA KpUCTauIMueckol peméTku. [loHsATHEe 0 aucnepcHbIx cuctemax. VICTMHHBIE U
KOJUIOUIHBIE pacTBOPBL. MaccoBas J10Jis BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coennHennii. HomMeHkiatypa HeOpraHM4ecKux BEIIECTB.
['eHeTndeckas CBsI3b HEOPTAHMYECKUX BEIIECTB, MPUHAMICKAIINX K PA3IMYHBIM KJIaccaM. XUMHYE-
ckas peaknus. Knaccudukarus XMuMHYECKUX peakluii B HEOPraHMUYECKON U OPraHu4eCKOd XUMUHU.
3aKOH COXpPaHEHMsI MACChl BELECTB, 3aKOH COXPAHEHUs U MPEBPAILEHUS YHEPTUU MTPU XUMUUYECKUX
peaKImsIX.

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

JIe Hlarenne.



OnekrponuTrdeckas aucconuanus. CunbHbIC U cinadbie 37eKTponuThl. Cpela BOAHBIX pac-
TBOPOB BEIECTB: KHCIas, HEUTpaiabHas, menodHas. Peakiuum moHHOro oOMeHa. OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIC PEAKIIUH.

DKCHEepUMEHTAIBHBIE METOBI U3YUEHUS BEIIECTB U UX MPEBpAICHUI: JEMOHCTpaIus Tab-
mun «I[lepuoanueckas cuctema xuMmuueckux siaeMeHtoB .M. MenneneeBay», u3ydeHue Mojene
KPUCTATMYECKHUX PEIIETOK, HAOIIOICHNE U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIbI-
TOB (pa3yioeHue MEePOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTallu3aTopa, OMPEICICHHE CPEebl pac-
TBOPOB BEIIECTB C MTOMOIIBIO YHUBEPCATLHOIO UHAMKATOPA, PEaKIIM HOHHOTO OOMEHA), MpoBee-
HUE TTPaKTUYECKON paboThl «BimsiHUE pa3muuHbIX PaKTOPOB Ha CKOPOCTh XUMHYECKOU PEAKITHI.

Pacuérnbie 3anaun. Pacuérel o ypaBHEHUSM XUMHUYECKUX PEAKIIHI, B TOM YUCIIE TEPMOXH-
MHUYECKHE PACUYEThI, PACUETHI C UCTIOJIb30BAaHUEM MOHSITHUS «MACCOBAsl 10JIs1 BEIIECTBAY.

Paznen 2. Heopranudeckas Xumusi.

Hewmeramnsl. [Tonoxenue HemeramwioB B [lepuoauueckoi cucreMe XMMHUUYECKUX 3JIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTU CTPOEHUs aTOMOB. PU3NYECKUE CBOICTBA HEMETAIIOB. AJLIO-
TPOIHS HEMETAJIOB (Ha MPUMEpPEe KUCIOpoaa, cepbl, (hocdopa u yriepoaa). XMMUISCKHE CBOWCTBA
BaXHEHIIINX HEMETAIJIOB (TaJIOr€HOB, Cepbl, a30Ta, (ocdopa, yriepoaa U KPeMHHsI) U UX COSAHHE-
HUN (OKCHIIOB, KHCIOPOCOICPKAIIUX KUCIIOT, BOAOPOJHBIX COoeMMHECHMM). [IpuMeHeHne BakHEH-
IINX HEMETAJIOB U X COCIUHCHUM.

Mertansl. [lonoxenne metaiuioB B [lepuoanueckoil cucTeMe XUMUYECKHUX d1eMeHTOB [ 1.
MenneneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTaioB. Oo6mue pusnde-
CKHe cBoicTBa MeTayuioB. CrlaBbl METAIIOB. DJIEKTPOXMMHUUYECKHI psAJl HAIPSHKEHUM METallIoB.
XUMHYECKHUE CBOMCTBAa BAXKHEUINIMX METAUIOB (HATpPUM, Kajdui, KajblMd, MarHuii, aJlOMUHUMH,
[IMHK, XPOM, KeJIe30, MEb) U UX coenuHeHuid. O01me crnocoObl moaydeHus: MmetayioB. [Ipumene-
HUE METaJNIOB B OBITY U TEXHUKE. DKCIIEpUMEHTAIbHbIE METO/IbI M3YUYEHUS BEIIECTB U X MpEeBpa-
HICHWI: U3yuyeHue KOJUIeKINH «MeTalbl U CIUIaBbl», 00pa3I0B HEMETAIJIOB, PEUICHHE IKCIEPH-
MEHTaJbHBIX 3a/1a4, HaOJIOJCHHE M OMUCAaHWE JAEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB
(B3aMMOJIeHiCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT W MIEJIOYEH, KAYeCTBEHHBIE PEak-
UM Ha KaTHOHBI METAJIJIOB).

Pacuérnpie 3amaun. Pacu€Tel Macchl BemiecTBa Uiu 00bEMa ra3oB MO U3BECTHOMY KOIHYe-
CTBY BEIIIECTBa, Macce Wi 00BEMY OJTHOTO M3 YYACTBYIOUIUX B PEAKIIMH BEIIECTB, PACYETHI MACCHI
(00BEMa, KOTMUeCTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIA OJHO W3 BEIIECTB UMEET MPUMECH.

Pazgen 3. Xumus u xu3Hb. MexXnpeaMeTHbIE CBS3U.

Ponp xumuu B 00ecrie4eHUH 3KOJOTUYECKON, SHEPTreTHUECKON M MUIIEBON Oe30MacHOCTH,
pa3BUTHU MeIUIMHEIL. [IOHITHE O HAYYHBIX METOAAX MO3HAHUS BEIMIECTB U XMMHUYECKUX PEAKITUU.

[IpencraBienuss 00 OOIIMX HAYYHBIX MPHUHIMIAX MPOMBIIICHHOTO MOJIYYEeHHs] Ba)KHEHIIMX Be-



niecTB. YenmoBeK B MHUpPE BEUIECTB U MATEPUAIOB: BAXKHEUIIIME CTPOUTEIbHBIE MaTepHUabl, KOHCT-
PYKIIMOHHBIE MaTepHUalibl, KPACKHU, CTEKJIO, KepaMHUKa, MaTEpPHAIbl ISl AJIEKTPOHUKH, HAaHOMATe-
pHalibl, OpraHUYeCKHe U MUHEPATIbHBIC yI00pCHHUS.

XUMUA U 3I0pOBbE YEJIOBEKA: MpaBUJIa MCIIOIb30BaHUS JICKAPCTBEHHBIX IpPENaparoB, npa-
BIJIa O€301IaCHOTO MCIOJIb30BAHUS MTPENapaToB OLITOBOM XUMHUHU B MIOBCETHEBHOM JKU3HHU.

OO0mue ecTecTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATU3,
CUHTE3, Kiaccu(uKaius, IePUOJUIHOCTh, HAOIIOACHHUE, YKCIIEPUMEHT, MOJCIMPOBAHNE, U3MEpE-
HHE, SBJICHHUEC.

®dusuka: Matepusi, SHEPTUs, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII, PaJIUO-
aKTUBHOCTH, MOJICKYJIa, DHEPTreTUYECKUN YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSTHUE
BEIECTBA, ((U3NYECKUE BEIMYMHBI U €IMHUIIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kierka, opranusM, 3KocucTema, omocdepa, Makpo- ¥ MUKPOIIEMEHTHI, BUTAMH-
HbI, OOMEH BEIECTB B Oopranmu3Me. ['eorpadus: MUHEpasbl, TOPHBIC MOPOJBI, MOJE3HbIE HCKOIae-
MbI€, TOTIJIMBO, PECYPCHI.

TexHOMOTHA: XUMUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPTHsl, TPOU3BOJACTBO CTPOUTEIBHBIX
MaTepHayioB, CEIbLCKOXO03IUCTBEHHOE MPOU3BOJICTBO, MUIIEBAsT MIPOMBIIUICHHOCTD, (papMalieBTHYEC-
CKasi IPOMBILUIEHHOCTb, MPOU3BOJICTBO KOCMETUYECKUX IMPENapaTroB, NPOU3BOJICTBO KOHCTPYKILIU-

OHHBIX MAaTCPUAJIOB, IJICKTPOHHAA ITPOMBINIIICHHOCTh, HAHOTCXHOJIOTHH.



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), HaXOXKJICHHE B IMPHUPOJE,
MIOJIy4YeHUE U IPUMECHEHUE.

Anxenvl: cOCTaB U CTPOEHHUE, TOMOJIOTHYEH

CKUH psifl. DTUJIEH U NPONHIEH - MPOCTEH-

HanmenoBanue pasaenos
- TeMp 8 3aHATHS, CAMOCTOSTEIbHAS O0mbem gacos TP MP 1P
pabota oOyyaronmxcs
1 2 3 4 5 6
1-ii cemecTp Coneprxanue yueOHOTO MaTepuaia 8 JIP 01, JIP 02, JIP 09, | MP 01, MP 03, MP | IIP6 01, ITPG
Mo}lyﬂb 1 Opra]{nqec]{aﬂ v — 2 JIP 12, JIP 13, JIP 16, 06, MP 07, MP 08, 02, I1Po 04,
XUMHST u 3 JIP 32, JIP 34 MP 09, MP 11, MP | 1pG 05, ITP6
IIpeomem opeanuyeckoti Xxumuu: €€ BOZHUK- 12. MP 13. MP 14.
Paznen Nel Teoperuue- HOBEHUE, Pa3BUTHE U 3HAUCHHE B MOJIy4e- ’ ’ 09, ITP6 11,
CKME OCHOBBI OpTaHHU4C- HHUU HOBBIX BEILIECTB U MaTepuanoB. Teopus I1P6 12
CKOU XUMUU CTPOCHHUSI OPTaHMYECKUX coearuHeHu A. M.
BytnepoBa, ee OCHOBHBIE MOJIOKEHUS.
IIpakTUyeckune 3aHATUS 4
CmpykmypHbie hopmyibl OpeaHU4eCcKUx
seujecma. ['omomnorus, usoMmepus. XuMuue-
CKasl CBSI3b B OPTaHUYECKUX COCTUHEHUSX -
OJIMHApHBIE U KpaTHBIE cBs3u. [Ipeacraie-
HUE O KIIacCU(UKAIIUU OPTAHUYECKUX Be-
HIECTB.
Homenxnamypa opeanuueckux coeounenuti
(cucremaTHuecKasi) U TPUBHUAJIbHBIE Ha3Ba-
HUS BOXKHEUILINUX IPEICTaBUTENIEH KIIaCCOB
OpraHUYECKHUX BEIIECTB.
Paznen Ne2 Vraesomopons! | Conepkanue y4eOHOTO MaTepHraia 18 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, TTP6 06,
JleKLMOHHBIE 3aHATHIL 10 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,
OKHCJICHUS U TOJIMMEpPU3alUK), 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 psAA. ALETHIEH - Ipo-
CTEHIIMN IIPENCTABUTEND AJIKUHOB: COCTaB,
CTpoeHUe, (U3MUECKue M XUMHUYECKHUE
CBOMCTBA (peakUuy TUIPUPOBAHMS, rajore-
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 XHMMHYECKUE CBOMCTBa (pe-
aKlMM TaJIOTEHUPOBAHUS U HUTPOBAHUS),
MOJIyueHUEe M MpUMEHEeHHe. TOKCHYHOCTH
apeHoB. ['eHeTnyeckas CBA3b MEXIY YIJIe-
BOJIOPOJIaMH, MPHUHAUIEKAIIUMHI K pa3iny-
HBIM KJIaccaM.

IIpakTnyeckue 3aHATUSA

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

JlaGopaTopHble 3aHATHSA
Anxanei: MeTaH M 3TaH - NPOCTEHIINE




MPEJICTABUTENIN aJIKaHOB: (PU3UYECKUE |
XUMHUUYECKHE CBOMCTBA (peakuuu 3aMellie-
HUS ¥ TOPEHNUs)

Ankenvl: DTUIEH U TPOMUIIEH - MPOCTEUIIINE]
NpPEICTaBUTENIN AIKCHOB: (PU3MYecKre W
XUMHUYECKHE CBOMCTBa (peakuMM T'MIPUPO-
BaHUs, TaJOTCHUPOBAHMS, THApaTalUH,
OKHCJICHHS U TIOJTMMEPU3ALIIH)

Paznen Ne3 Kucnoposco-
nepIKalre OpraHunIecKue
COCANHCHUA

Coneprxkanue y4eOHOro Marepuaia

34

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

JleknmoHHbIe 3aHATHIA

Ilpeoenvrvie oonoamommwle cnupmei. Bo-
JIOPOJIHBIE CBSI3U MEXKY MOJIEKYJIaMH CIIHUP-
TOB. [leficTBHE MeTaHoJIa U 3TaHOJIA Ha Op-
TaHU3M YeJIOBEKa.

Mnozoamomuule cnupmul. DTAICHTIINKOb
U TJIUIEPUH: CTpOeHUE, (PU3NIECKHe U XU-
MHYECKHE CBOUCTBA. /lelicTBre Ha opra-
HU3M 4enoBeka. [[puMeHeHue rnunepruna u
STHUJICHTIIUKOJSL.

@Denon: cTpoEHUE MOJIEKYIbI, (PU3NUECKHE U
XUMHYECKHE CBONCTBA. TOKCHYHOCTH (heHO-
na. [Ipumenenue denomna.

Anvoezuovl u kemonwr. Dopmanbueru, are-
TaJbJICTHI: CTPOCHUE, PU3NICCKUEC H XUMHU-
YecKHe CBOMCTBA (peakiuyu OKUCICHUS U
BOCCTAHOBJICHHSI, KAUECTBEHHBIC PEAKIUN),
MOJTy4YeHHUE U PUMEHEHHE.

OonoocHOBHbIE npedeiibHble KapOOHOBbLE
Kucnomol. MypaBbHHAS U YKCYCHAsI KACIIO-
ThI: CTpOCHUE, PUINIECKUE U XUMUIECKHE
CBOICTBa (CBOICTBa, 00IIME TS KIacca KU
CJIOT, peakius dTepuduKamn), IoaydeHue
u npuMeHeHue. CTeapuHOBas ¥ OJICMHOBAs
KHUCJIOTHI KaK MPEICTaBUTENN BBICIIUX Kap-
OOHOBBIX KHUCJIOT. MblTa KaK COJH BBICIIMX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEe IeHCTBHUE.
CnooicHuvle 2¢hupvl Kax npoussooHvle Kapoo-

HO8bIX Kuciom. I'uIpoan3 ClIoXKHbIX dhu-

14

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

I1P6 04, ITP6
06, I1P6 08,
[1P6 09, TTPO
10, ITP6 11,
[1PG 12




poB. Xupsl. I'naponus xupos. [Ipumenenne
XKUpOB. buosornueckas posb JKUPOB.
Venesoowi: cocras, KilaccupUKalys yrieBo-
JI0B (MOHO-, TU- U ToJMcaxapuel). [moko-
3a - MPOCTEHINI MOHOCaXapu: OCOOCHHO-
CTH CTPOCHHUS MOJIEKYJbI, (pu3nueckue u
XUMHUUYECKHE CBOMCTBA, HAXOXKICHHE B IIPU-
poze, npuMeHeHne, OMOJIOrHYECKas polb.
®dorocunres. PpyKkTO3a KaK U30MEP TIIIOKO-
3bl. Kpaxman u nemnrosno3a Kak IpupOoIHbIe
nosuMepbl. CTpoeHue Kpaxmala 1 LeIIo-
7103bl. PU3NYECKHE U XMMUUYECKHE CBOICTBA
Kpaxmaja (TUApOoJIN3, KaueCTBEHHAs peak-
IIHSI C HOJIOM).

JlabopaTopHble 3aHATHSI

Memanon u smawnon: ctpoenue, puzndeckue u
XMMHYECKHE CBOMCTBA (PEAKLIUH C aKTHUBHBIMU
MeTaJlIaMH, TaJIOT€HOBOOPOaMH, TOPEHHE),
Mmnozoamomnvle cnupmul. DTUICHTIIAKOIb
Y TJIUIEPUH XUMHYECKHE CBOMCTBA (B3au-
MOJIEHCTBHE CO MIETOYHBIMH METaJIaMH,
KaueCTBEHHAsl peakilis Ha MHOTOAaTOMHbBIE
CIIUPTHI)

Anvoezuovl u kemonwr. Dopmanbueru, are-
TalbJAETHI: XUMHUYECKHE CBOMCTBA (peakuuu
OKHCJICHUS U BOCCTaHOBJICHHUS, KAYECTBEH-
HBIE PEAKIIUH)

YVenesoowr: I'moko3a - XUMHUYECKUE CBOMCT-
Ba (B3aUMOJICHCTBHE C TUIPOKCHIOM METU
(IT), oxucneHrne aMMUAYHBIM PACTBOPOM OK-
cuna cepedpa (I), BoccranoBneHue, Opoxe-
HUE TJIFOKO3bI)

XUMHYECKHE CBOMCTBA Kpaxmasna (TUIIPO-
7N3, Ka4eCTBEHHAs PEAKIUS C HOJOM).

IIpakTnyeckue 3aHATUSA
XUMHUYECKHE CBOMCTBA U CTPOCHHUE:
IIpedenvHvle 00HOAMOMHbBIE CRUPTbL
Mnozoamomubie cnupmol

10

10




Anvoe2uowl u KemoHul

OonoocHosHble npedeibHble KapOOHO8ble
KUCIOMbL.

Crooicubie 2¢hupsl Kaxk npouzsooHvle Kapoo-
HOBbIX KUCIOM

Paznen Ned Aszorconepixa-
1€ OPraHUYEeCKUEe COeIH-
HEHUS

Coneprxanue yueOHOTO MaTepuaia

JIP 16, JIP 24, JIP 25,
JIP 26, JIP 27, JIP 29,

JleKuoHHbIe 3aHATHI

Amunoxucromel kax amgomepHwle opeanu-
yeckue coeounerus. Ouzndeckue u XuMu-
YeCKHe CBOWCTBA aMMHOKHCIIOT (Ha IpUMe-
pe raunuHa). buonornueckoe 3HaueHue
aMHHOKHUCIOT. [lenTupl.

benxu xax npupoousvie gvicokomonexyiap-
Hble coeouneHus. IleppuyHas, BTOpUYHAs U
TPETUYHAsI CTPYKTypa OEIKOB. XUMHUECKUE
CBOMCTBa O€JIKOB: TUAPOJIN3, I€HATYpALHS,
KaueCTBEHHbIE PEAKIIMH Ha OEJIKHU.

JIP 30, JIP 32, JIP 34

MP 15, MP 16, MP
26, MP 27, MP 28,

ITP6 08, TIPG
09, I1P6 10,
I1P6 11, ITP6 12

Paznen Ne5 Bricoxomoie-
Kynf[pHI)IG COCONHCHUA

Coneprxanue y4eOHOro Marepuaa

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

JleKIMoHHbIE 3aHATHH

OcHoBHbIEe NOHAMUSL XUMUU BbLCOKOMOJIEK)-
JIAPHLIX COeOUHEeHULl: MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3BE€HO, CTETIEHb TTOJIUMEpH3a-
[IUU, CPEeIHsIs MoJieKysipHas macca. Oc-
HOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKY-
JISIPHBIX COEIUHEHUH - MOJIMMEPHU3aIus 1
MOJIMKOHIEHCAIIHS

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

JlaGopaTtopHble 3aHATHSA
OKcnepumenmanbHvle  Memoobl  U3YUeHUs
gewecmes U ux npespaujeHuii: 03HaKOMJICHUE
¢ o0pasiaMu MPUPOTHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIacTMacc, kaydykoB. [lonydenue
CHUHTETUYECKOIO KayyyKa U PEe3UHBI

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

I1P6 06, ITPO
08, I1P6 09,
I1P6 10, ITP6
11, 11P6 12

Pazgen Ne6 Mexnpeamer-
HbIE CBA3U

Coneprkanue y4eOHOro Marepuaa

JIP 16, JIP 24, JIP 25,

JlekKImoHHbIE 3AaHATHI
OO0me ecTeCTBEHHO-HAyYHBIE TIOHSTHS:
SIBIICHUE, HAYYHBIN (akT, TUIOTE3a, 3aKOH,

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,.

I1P6 03, ITP6
10, ITP6 11,
I1P6 12




TEOpHs, aHAIW3, CHUHTE3, KiacCUpUKaIUs,
MEePUOANYHOCTh, HAOIOJICHUE, U3MEpCHHE,
AKCIEPUMEHT, MOJICIUPOBAHHE.

Bcero 3a 1 cemectp 68

2-if cemecTp Coneprxanue yueOHOTO MaTepuaia 36 JIP 16, JIP 20, JIP 22, | , MP 38, MP 39, I1P6 03, TIP6

Monyas 2 O6asi u He- JleKIIMOHHDbIE 3aHATHIA 14 JIP 24, JIP 25, JIP 26, | MP 42, MP 43, MP | 04, T1P6 05,

OpraHu4ecKkasi XuMust XuMU4YecKui 37eMeHT. AtToM. Sapo atoma, JIP 27, JIP 29, JIP 30, | 45, MP47.MP 54 | 11pg 06, I1P6

Paznen Nel Teoperuue- M30TOIbL JJIEKTPOHHAs 060I04Ka. DHepre- JIP 32, JIP 34 07, TIP6 08,

CKHE OCHOBBI XHMHHU THYECKHME YPOBHH, OLYyPOBHU. ATOMHBIE I1P6 09, ITP6
opburanu, s-, p-, d-3nementsr. OcobeHHO- 10, ITP6 11,
CTH pacHpeesIeHUs AIEKTPOHOB 110 OpOU- I1P6 12

TaJsIM B aTOMaXx JIEMEHTOB MEPBbIX YEThI-
pex MmepuooB. DIEKTPOHHAs KOHPUTYpa-
11 aTOMOB

Ilepuoouueckuii 3axon u Ilepuoouueckas
cucmema xumudeckux 2nemenmos J[.U.
Menoeneesa. CBs3b NMEPHOJNYECKOTO 3aKO-
Ha u [lepuoanueckoil cHCTEMbI XUMHUYECKHX|
anemeHToB J[.MI. MeHaeneeBa ¢ COBpeMeEH-
HOM TeopHuel CTpOEHHs aTOMOB. 3aKOHO-
MEPHOCTH U3MEHEHHUsI CBOMCTB XUMUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U
CJIOKHBIX BEIIECTB MO TPYINIaM M TEPHO-
JaM. 3HAaueHUE MEepPUOJUYECKOr0 3aKOHA B
Pa3BUTHHU HAYKH.

Cmpoenue eewecmsea. VIOHBI: KaTHOHBI U
AHUOHBI. MexaHU3Mbl 00pa30BaHUS KOBa-
JICHTHOW XMMHYECKOH CBSi3U (OOMEHHBIN H
JIOHOPHO-AKIIETITOPHBIN ). Bonoponnas
CBSI3b.

Banenmnocms.  IneKTpoOTPULIATEIBHOCTD.
CreneHb OKUCIECHHUS.

Bewecmea monexynsapnozo u nemonexynsap-
HO20 cmpoeHus. 3aKOH TOCTOSHCTBA COCTa-
Ba BeHIECTBA. THUIBI KPUCTALUTUYECKUX Pe-
IIETOK. 3aBUCUMOCTEL CBOMCTBA BEIIECTB OT

THNAa KpUucTajanyecko penietku. [loHsTue




0 JIUCIEPCHBIX crcTeMax. VICTHHHBIC U KOJI-
JIOUJIHBIC PAacTBOpPBL. MaccoBasi JI0Jisl Belle-
CTBa B pacTBOpe.

IIpakTnyeckue 3aHATHS

Knaccugurayua meopeanuueckux coeoure-
Huti. HoMeHKIIaTypa HEOpPraHWMYECKHX Be-
HIECTB.

Xumuueckasn peaxyus. Kinaccupukanus xu-
MUYECKUX PpEaKIUil B HEOPraHUYECKOU WU
OpPTaHMYECKON XUMHUH. 3aKOH COXpPaHCHUS]
MacChl BEILECTB, 3aKOH COXPAHCHHS U TIPe-
BpAIlICHUSI SHEPTHH MIPH XUMUYCCKUX PeaK-
LUSX.

Cmpoenue sewecmea. XUMUYECKas CBS3b.
Bubl XxuMuueckol CBs3M (KOBAJICHTHAs He-
MOJISIPHAs U TIOJISIPHASI, HOHHAS, METaJLTHYe-
cKasi).

OxuciumenbHO-80CCMAHOBUMENbHbIE DeaK-
yuu

Onexmponrumuyeckasn ouccoyuayus. CHITb-
HBIC U CJ1a0bIe AIeKTpOoHTHL. Cpeia BOIHBIX
pPacTBOPOB BEIIECTB: KHUCINas, HEUTpaibHas,
nienoyHasi. Peakiiuu MOHHOTO OOMeHa.

18

JlabopaTropHble 3aHATHUS

Ckopocms  peakyuu, €€ 3aBUCUMOCTb OT
pa3auYHbIX (aKTOPOB.

Obpamumsie peakyuu. Xumuueckoe pasHo-
secue. DaKTOPBI, BIUSIONINE HA COCTOSHUC
XuMH4eckoro pasHoBecus. [lpunnum Jle
[TaTense.

Pazmen No2 Heopranude-

Coneprkanue y4eOHOro Marepuasa
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JIP 16, JIP 20, JIP 22,

_MP 01, MP 03,

[1P6 03, TIPO




CKasad XHUMHUA

JlekumoHHbBIE 3aHATHI

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

Memannwi. 1lonoxenue metaiuioB B Ilepuo-
JUYECKON CHCTEME XMMHUUYECKHX JIEMEHTOB
J .M. MenneneeBa. OCoOOEHHOCTH CTPOEHHUS
3JIEKTPOHHBIX 000JI0OUEK aTOMOB METAJIJIOB.
OOmue ¢u3nyecKkue CBOWCTBA METAJUIOB.
CmiaBpl METAIOB.  DJIEKTPOXHUMHUYECKHUH
psA HampsbKeHUd MeTayioB. O01ume crnoco-
OBl ONTyYEHUS] METAJLIOB.

l'enemuueckas cés3b HEOP2AHUYECKUX Ge-
wecma, IPUHAJICIKAUX K Pa3TUIHBIM
KJIaCCaM.

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

JlabopaTropHble 3aHATHUS

Xumuyeckue ceolicmea axCHeuwux Heme-
manos (TalloTeHOB, cephl, a3oTa, docdopa,
yriepojia U KpEeMHHs) M UX COEIUHEHUH
(OKCHIOB, KHCJIOPOJACOJEPKAIIUX KHUCIIOT,
BOJIOPOJHBIX COSIMHEHHUIA)..

Xumuueckue ceoticmea 8aiCHeUWUX Memai-|
06 (HaTpu¥, Kamuid, KaabllUid, MarHuM,
ATIOMUHHM, ITUHK, XpOM, KeJie30, Me/b) U
UX COEIUHEHH.

IMpakTunyeckue 3aHsATHS

Hememannvl. OCOOEHHOCTH CTPOCHHS aTO-
MOB.

Memannsi. OCOOGHHOCTH CTPOCHHUS DJIEK-
TPOHHBIX 000JI0YEK AaTOMOB METAJIIOB.

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 y4eOHOro Marepuaa

JIP 16, JIP 24, JIP 25,

MP 01, MP 03, MP

ITP6 03, TTIPG




JleKIIHOHHBIE 3aHATHH

Poup xuMuu B 00eCIIeueHHH DKOI0THYE-
CKOM, PHEPTreTHUECKON 1 MUIIeBOH 0e30-
MAaCHOCTH, pa3BUTUU MeauluHbI. [loHaTHE O
Hay4YHBIX METO/IaX MO3HAHUS BEILIECTB U
XUMHYECKUX PEaKIUM.

Ilpeocmasnenus 06 0OWUX HAYYHBIX NPUHA
Yunax npoMulUIEHHO20 NOJYYEeHUsl BadiC-
Heuwux eewjecms. YenoBeK B MUPE BELIECTB
U MaTepUalioB. BaXHEHIIINE CTPOUTEIIbHBIE
MaTepHuaibl, KOHCTPYKIIMOHHBIE MaTEPHAIIbI,
KpacKH, CTEKJIO, KepaMuKa, MaTepuasbl 1Jis
SJIEKTPOHUKU, HAaHOMaTepHuasbl, OpraHuye-
CKHE U MUHEPAJIbHbIE yT0OpEHHU .

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

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

06, MP 07, MP 08,
MP 45, MP 47, MP
54,

09, I1P6 10,
I1P6 11, ITP6 12

Bcero 2- it cemectp

56

JI1 XapaKTepUCTUKH YPOBHS OCBOCHHS yUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIeIyIOIUe 0003HaYEeHU:
1.— o3HakOMUTENbHBIN (y3HABaHUE paHEe 3YUYEHHBIX 0OBEKTOB, CBOWCTB);
2. — penpOAYKTHUBHBIHN (BBITIOTHEHUE IEATEIFHOCTH 1O 00pa3ily, HHCTPYKIIUH WIIH MTOJT PYKOBOJICTBOM);

3. — IPOAYKTUBHBIH (IJTAHHPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHHE JAEATEIbHOCTH, pellieHHe TPOOJIEMHBIX 3aj1a4)




3. YCJIOBUSA PEAJIMZALIMU JUCHUTTJIMHBI

3.1. TpeGoBaHusi K MUHUMAJIbLHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecredeHHIo

Peanu3zanus nmporpaMMbl TUCIUIUIMHBI TPeOyeT HANWYHs y4eOHOTO KaOMHETa TECOpPHH 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 JUUI HallMCaHUs;
- Ilepmommnueckas cucrema snnemeHToB J[.M. MenneneeBa, TaOauUIIbI M JIAKATHI.

Obopyodosanue xumureckou 1abopamopuu.
CriektpooTOMETpHI ¥ (POTOKOIIOPUMETPHI.
Pedpakromerp, nonomep, pH-mMeTp, KOHAYKTOMETP, MUKPOCKOTIBI
MyddenbHas neub
AHAIMTHYECKUE U TEXHUUECKUE BECHI.
Tepmocrartsl.
XOJIOAUIBHUK
e  HacrosbHble 1a00paToOpHbIe YCTAHOBKU IO HEOPraHUYECKOH M OPraHMYeCcKOM XHMHH,
aHAJIUTHYECKOE U J1abopaTopHOE 000pYAOBaHHE, ayIUTOPHBIE U XUMHUUYECKUE J1aOOpaTOpHBIE CTO-
JIBI, BBITSDKHBIC TIKA(]BI.

3.2. UndopmaunonHoe odecrieueHue 00yueHust
[lepeuenp pekoMeHAYeMBIX y4eOHBIX M3IaHui, MIHTEpHET-pecypcoB, NOMOIHUTEIBHON JIUTEPATY-

pBI

OcHOBHBIC MCTOYHUKH:

1. Xumus: 10-i knacc / Tabpuensn O. C., Octpoymos U. I'., Cnaakos C. A. — 6-e u3., crep.—
UznatenbctBo «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
u3n.M3narensctBo «IIpocsemenue»,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 mporpammusie cpeactaa: Microsoft Office 2007 Pro, FireFox
0) 0a3bl MaHHBIX, HHPOPMAITMOHHO-CIIPABOYHBIC M IOMCKOBBIC CUCTEMBI:
KaTajor o0pa3oBaTeIbHBIX HHTEPHET-pecypcoB http://www.edu.ru/
XUMHUYECKUI KaTajaor: XUMHUYECKUE pecypesl 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. OcoGenHoCTH peanu3anuu padoyeii mporpaMmbl

B uckimounTenbHBIX CITydasx IMpy peanu3anuy pabouei mporpaMMbl IPUMEHSETCS HIICKTPOH-
Hoe 00yueHHe U AUCTaHIIMOHHBIE 0Opa3zoBatenbHble TexHonoruu (30 u JJOT), Bkirovas mpoBeaeHue
TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH U MIPOMEXYTOUHOM arrectanuu. Peanuzanus padoueir mporpam-
MBI JUCHUIUTMHEI ¢ ucnoib3doBanueM D0 u JIOT ocyiiecTBisieTcs Mo yCMOTPEHUIO BEAYIIETO Pero-
JlaBaTesnsi ¢ y4eTOM TEXHUYECKHX BO3MOXKHOCTEH OOY4YarommXcsi ¢ MCIOIb30BAaHUEM MPOTPAMMHBIX
cpeacTs, obecrieunBaromux npuMmenenue snemenToB D0 u JIOT B MHcTuTyTe, MyTEM CUHXPOHHOTO
N aCMHXPOHHOI'O B3aI/IMOIl€I\/JICTBI/I$[, K KOTOPBIM MOTYT OTHOCUTBCA:

- JIEKTpOHHAas HHPOPMAIIMOHHO-00pa3oBaTenbHas cpena Mucturyra;

- TPYIIIOBast rOJI0COBast KOH(PEPEHINS B MECCEHKEpaXx;

- [PYNIOBOM YaT B MecceKepax, conuanbHoi cetu BKonrakre;

- BUJICO3AIUCH JICKIIUN TeJaroruueckux paboTHUKOB MHCTHUTYTa, pasMenIéHHbIE 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, NIOPAAOK 1 HEPHMOANYHOCTDb KOHTPOJIA U OHEHKH

PesyabTaTnl 00yueHus

[epuoauvHocTs

®opmbl (MEeTOIbI) 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, T1P6 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
71a60paTOPHBIM 3aHATUAM

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

@pOHTaIBHBIN OIIPOC;
TectupoBanue;
Tecr-3amanne;

Moayan 2

Paznmen 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 no 1a00paTOPHBIM
3aHATUAM

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, ITPO6 10,
I1P6 11, ITP6 12

MeKyuutl KOHmpoiv

@pOHTAIBHBIN OITPOC;
TectupoBanue;
Tect-3amanue; OTUET 110
71a00paTOPHBIM 3aHATUAM

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
JK3aMeHe
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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, TIP6
08, ITP6 09, TIP6 10, TIP6 11,
TP6 12

Ilepuoouunocms KOHMPOA noOpazymesaent CMapmosvlii (6XO0OHOU) KOHMPOIb, MeKYuull
KOHMPOJIb, NPOMENCYMOUHYIO AMmMeCmayuio, Cemecmpos8blii KOHmpOo.b (Opyeas hopma KOHMpPOJis,).

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