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[Tpu pazpaboTke paboueil mporpaMMbl JUCUUIUIMHBI B OCHOBY TOJIOXKEHBI:

1. ®IOC CIIO no cnemmansHoctr 38.02.01 DkxoHOMEKa M Oyxrantepckuii yuer (1o
OTpacisiM), YTBEP)KICHHBIN MpukazoM MwuHuctepctBoMm mnpocBemenus P®D Ne 437 ot
24.06.2024 r.

®I'OC cpeanero obmero od6pa3oBaHus, yTBEPKICHHbIH MUHHUCTEPCTBA 00pa30BaHUs H
Hayku P® ot 17 mas 2012 r. Ne 413 (c usamenenusimu Ha 27 nexadps 2023 1. Ne 1028)

VYuebnsiii maH cneruanbHocTH 8.02.01 DKoHOMHKA M OyXTaiTepcKuil ydeT (1o oTpac-
J5IM), 0100peHHBI YueHbIM coBeTOM A30BO-UEepHOMOPCKOr0 MHKEHEPHOI'O MHCTUTYTA
OI'BOY BO Honckoii 'AY TIporokon Ne6 ot 19.02.2025 r.

PaGouass mporpamma ydeOHOro mpeamera oOIIe00pa30BaTEIBLHOTO HHUKIA MPOTPaAMMBbI
MOATOTOBKU CHEUaNUCTOB cpennero 3seHa (manee — IIIICC3) paspaborana C  yuérom
MPUMEPHON MporpaMMbl yueOHOW AMCUMILTUHBI «Xumus» (yrBepxkaeHa ®I'bOY AI1O
WPIIO nmns peanu3anud OCHOBHOW MPOQPECCHOHATBHONW 00pa30BaTEIbHON IMPOTPaMMBI
CIIO Ha 6a3e 0cHOBHOTO 00IIero 00pa3oBaHus C MOJYyYEeHHUEM CpeaHero obIiiero oopa-
3oBaHus. (IIpotokon Nel7 ot 18 utons 2024 r.).

Pabouas nporpamMmma JUCHUILUIMHBI paCCMOTPEHA U PCKOMCHOBAaHAa K MCIIOJIb30BAaHUIO B

y4eOHOM Ipoliecce Ha 3aceJaHuM Kadeapbl ATpOHOMHM U CEJEKLUH CEelNbCKOXO03HCTBEHHbIX
KyJnbTyp «25» mapta 2025 r. IIpotokon Ne 7.

3aBenyromuii kadeapoii: Xponwok B.b.

Pabouast mporpamMma AUCIUIUIMHBI PACCMOTPEHA U PEKOMEHIOBaHA K MCIOJIb30BAHUIO B

y4eOHOM Tpoliecce Ha 3aceJaHUu METOAMYECKOH KOMHCCHHU IO 0011eo00pa3zoBaTeilbHON MOArO-
ToBKe «28» Mapta 2025 r. ITpoTokon Ne 7.

[Ipencenarens: XKomobosa M.B.

Pa3paborunku: npenogasarens 1 kareropun Maitbopona C.1O.
npenogasatens | kareropun  Kynemosa JILA.
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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITIPOr'PAMMBI YYEBHOI'O ITIPEJIMETA

1.1. MecTo nmpeamMera B CTPYKTYpPE nNIporpaMmMmal NIOATOTOBKHU CIICHAJIUCTOB CPEAHEI0 3B€HA

PabGouass mporpamma  y4eOHOro  mpeaMmera  SBIAETCS — 00S3aTENbHOM  YacThiO
00111e00pa30BaTEIbHOrO IMKJIA MPOrpPaMMbl TOJATOTOBKH CIICLIMAINCTOB CpPEIHEr0 3BEHA B
cootBercTBUU ¢ PI'OC mo cnemumanpHocTH (crenuanbHOCTAM) CITO 38.02.01 «DKxoHOMHKA M
OYXTaITSPCKUM YUET (II0 OTPACIISIM)».

1.2. Iliianupyemblie pe3yJibTAThl 0CBOEHHS MpeaMeTa

B pamkax nporpammsbl yueGHOTo npeaMeTa 00yqaroIuMUCS OCBaUBAIOTCS TMYHOCTHBIE, Me-
TanpeAMETHbIC U TPEAMETHBIC pe3yabTaThl B cooTBEeTCTBHU ¢ TpeboBanusmu O®I'OC cpeanero o6-
mero oopazopanusi: Ju4HOcTHbIe (JIP), meranpeanmernbie (MP), npeamerHblie aJisi 6a30BOro
(ITP6) /mpodpunbuoro(I1Pm) ypoBHs1 n3y4eHus.

YTouHeHHe M KOHKpeTU3alus 001ero NOHUMAHHUS JIHYHOCTHBIX, MeTanpeIMeTHbIX U
NMpeIMETHBIX Pe3yJabTAaTOB MPOBOAUTCH € MCIOJb30BAHMEM IPOBEJEHHbLIX YTOUHEHMH pe-
3yJIbTATOB B (penepanbHoii padoueit nporpamme xumuu 8 POII COO.

Kozpt pe- | [Imanupyembie pe3yabTaThl OCBOSHUS BKIIOYAIOT
3yJbTAaTOB

JInuHOCTHBIE pe3yiibTaTbl OCBOCHU yqe6H0ro npeamMceTa:
Ipa’XaIaHCKOr'o BOCIIMTaHUA

JIP 01 c(hOPMHUPOBAHHOCTH TPAXKTAHCKOW MO3UIIUN OOYYAIOIIETOCs KaK aKTHBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 O0IECTBA;
JIP 02 OCO3HAaHHE CBOMX KOHCTUTYLMOHHBIX IpPaB U O0S3aHHOCTEW, yBaKCHHE 3a-

KOHA M NPaBONOPSAKA,;
MaTPUOTHYECKOT0 BOCIIMTAHUS:

JIP 09 LIEHHOCTHOE OTHOILIEHHUE K FOCYAAPCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY U

MIPUPOJHOMY HaclEAHI0, MaMATHUKAM, TpaaulusaM HapoaoB Poccun, goctu-

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

JIP 12 c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUSI, ITHUECKOTO MOBEACHHUS;

JIP 13 CIOCOOHOCTh OIIEHHMBATh CUTYAIlMI0 M NPUHUMATh OCO3HAHHbBIE PELICHMS,

OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
ICTETUYECKOT0 BOCIIUTAHUS:

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

TEXHUYECKOTI'0 TBOPUYECTBA, CIIOPTA, TPY/A U OOIECTBEHHBIX OTHOIICHUH;

(bU3MYECKOT0 BOCIIUTAHUS:

JIP 20 c(hOpMHUPOBAHHOCTDH 370POBOTO M 0€30MacCHOTO 00pa3a KW3HHU, OTBETCTBEH-
HOTO OTHOIIIEHUS] K CBOEMY 3/I0POBBIO;
JIP 22 aKTUBHOE HEMPUATHE BPEIHBIX MPHUBBIYEK U UHBIX (HOPM MPUUWHEHUS Bpeaa

(hUBUIECKOMY U TICUXUYECKOMY 37I0POBBIO;

TPYJIOBOTO BOCITUTAHUS:
JIP 24 TOTOBHOCTH K aKTUBHOHU JIEITEILHOCTH TEXHOJOTMYECKON U COIMAILHON Ha-
MPaBJICHHOCTH, CIIOCOOHOCTh WMHHUIIMUPOBATH, IUIAHUPOBATH M CaMOCTOS-
TEILHO BBITIOJHATH TAKYIO IESITEIbHOCTD;
JIP 25 UHTEpPEC K pa3nuyHbIM chepaM mpodeccnoHaNbHON AeITeIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BHIOOP Oyaymield Npodeccuu W pean30BLIBATH
COOCTBEHHBIE JKM3HEHHBIC IIaHbI;




JIP 26 TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30OBaHHIO M CaMOOOpa30BaHMIO Ha IPO-
TSOKEHUM BCEH JKU3HMU;
9KOJIOTUYECKOI0 BOCITUTAHUS:
JIP 27 c(hOPMHUPOBAHHOCTH IKOJIOTUYECKOW KYIbTYphI, TIOHUMAHHUE BIUSHUS COIIH-
aIbHO-3KOHOMUYECKHX MPOLECCOB HA COCTOSIHUE MPUPOAHON U COLUAIBHON
Cpezbl, 0CO3HAHUE II00ATBHOTO XapaKTepa IKOJIOTHUECKUX MPobIieMm;
JIP 29 AKTUBHOE HEMPUSITUE ICUCTBUMN, TPUHOCAIINX BPEl OKPYXKAIOIIEH Cpee;
JIP 30 YMEHHE MPOTHO3UPOBATh HEOIArONMPUSITHBIE IKOJIOTHUYECKUE MOCIEICTBUS
[IPEANPUHUMAEMBIX JEHCTBUM, IPEAOTBPALATD UX.
LIEHHOCTH HAyYHOT'O ITO3HAHMUSL:
JIP 32 c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha Jlna-
Jore KyJnbTyp, CIIOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MECTa B IOJIUKYJb-
TYPHOM MHUPE;
JIP 34 OCO3HAHME LEHHOCTH HAY4YHOU AESATEIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MIPOCKTHYIO U MCCJIEIOBATEIBCKYIO ACITEIHbHOCTh HHANBUYAIBHO U B TPYII-
me.

MeTaHpe,I[MeTHBIe pPE3yIbTaThl OCBOCHU y‘IC6HOFO npeamMceTa: OBJ'IaI[eHI/Ie YHUBCPCAJIbHbI-
MU y‘I€6HI)IMI/I IIO3HABaTCIbHBIMU I[CflCTBHSIMHI 0a30BEIC JIOTHYECKUC I[CflCTBPIﬂI

MP 01 CaMOCTOSTENIbHO (hOPMYIUPOBATh U aKTyalIU3HpOBaTh IpoOIeMy, paccMart-
pUBaTh €€ BCECTOPOHHE;

MP 03 OIIPEAEIIATD LEIH AEATEIbHOCTH, 3aJaBaTh IapaMeTPbl U KPUTEPUH UX JOC-
THXKCHUS;

MP 06 pa3BUBAaTh KPEaTHMBHOE MBIIIUIEHUE ITPH PEIICHUU )KM3HEHHBIX MPOOIIeM;

OBnazneHne yHUBEPCAIbHBIMU y4E€OHBIMU MO3HABATEIbHBIMU JIEUCTBUSAMHU 0Oa30BbIE HCCIIE-

JIOBATEIbCKUE ACUCTBHSL:

MP 07 BJIaJIeTh HaBBIKAMU Y4eOHO-HCCIIEI0BATEIbCKOW M MPOEKTHOH JesTenbHO-
CTH, HaBbIKaMU pa3pelieHus npooiem;

MP 08 CIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSATEILHOMY IIOUCKY METO/IOB PEIICHUS
MIPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

MP 09 OBJIaJICHUE BUJAMM JACSITEIBHOCTH 1O MOJIYYEHHIO HOBOTO 3HAHHUSA, €r0 MH-
TepIpeTauu, Mpeoopa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX CH-
Tyalusix, B TOM YHCJIE IPU CO3JaHUU Y4EOHBIX M COLMAIBHBIX MPOEKTOB,;

MP 11 CTaBUTh M (HOPMYIHPOBaTh COOCTBEHHBIE 3aJ]aud B 0Opa3oBaTENbHON Jes-
TEJIHHOCTHU U KU3HEHHBIX CUTYaIUsX;

MP 12 BBISBJISITh IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTYaJIM3UpPOBATh 3a7ady, Bbl-
JBUTATh TUIIOTE3y €€ pEeIleHUsl, HaXOIUTh apryMEHTBI JUIsl JOKa3aTelbCTBA
CBOMX YTBEPXKJICHUH, 3a7jaBaTh 1apaMETPbl U KPUTEPUU PEILICHUS;

MP 13 AQHAJIM3UPOBATH IOJIYYEHHBIE B XOJI€ PEILICHU 3aa4U PE3yIbTaThl, KPUTHYE-
CKH OLIEHMBAThb HUX JOCTOBEPHOCTb, IPOrHO3MPOBATH M3MEHEHUE B HOBBIX
YCIIOBUSIX;

MP 14 JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIH OMBIT;

MP 15 paspabaThiBaTh TUTAH pEUISHUs MPOOJEMBbI C YYETOM aHaJIU3a UMEIOIINUXCS
MaTEpUAIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;




MP 16 OCYIIECTBIIATH IEJICHANIPABICHHBIM TMOUCK IEepEeHOCca CPEACTB M CIOCOOOB
NEHCTBUS B MPOPECCHOHATBHYIO CPEIy
MP 18 YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei

OBnaneHne yHUBEPCAIBHBIMH Y4eOHBIMY TO3HABATEIHHBIMU JCHCTBHSIMH:
pabora ¢ nHpopMmaIuen:

MP 21

BJIQJICTh HABBIKAMH MOJTY4YEHUSI HHPOPMALIUU U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOATENIBHO OCYILECTBIIATh IIOUCK, aHAIU3, CUCTEMATU3aLUI0 U HUHTEP-
npeTauio HHHOPMAIMK PA3ITUYHBIX BUIOB U (HOPM MpeACTaBICHUS;

MP 22

CO3/1aBaTh TEKCTHI B pa3IMUHbIX (popMaTax C yd4eToM HazHa4yeHUs UH(pOpMa-
IIUH U LIEJIEBON ayIUTOPHH, BBIOMpAs ONTUMAIBbHYIO (HOpMY IpPEACTaBICHUS
Y BU3yallU3aluu,;

MP 23

OLCHUBATb OOCTOBCPHOCTH, JICTUTUMHOCTD I/IH(bOpMaLII/II/I, €€ COOTBECTCTBUC
IIPpaBOBBIM K MOPAJIBHO-OTUYCCKHUM HOpMaMm;

MP 24

UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHO-
JIOTUA B PELICHUH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3ALMOHHBIX
3aad ¢ coOmo/ieHueM TpeOOBaHUN IPrOHOMMKH, TEXHUKH O€30MacHOCTH,
THTHEHBI, pecypcocOepeKeH s, MPABOBBIX U STHYECKUX HOPM, HOPM UHPOP-
MalMOHHON 0€30aCHOCTH;

OBnazneHue yH

HNBCPCAJIbHBIMU KOMMYHUKAaTUBHBIMU Ilel\/JICTBI/IﬂMI/II O6HICHI/ICI

MP 26

OCYHICCTBJIAThD KOMMYHHKAIIMHU BO BCCX c@epax KH3HU,

MP 27 pacrno3HaBaTh HeBepOajbHbIE CPEACTBA OOIIECHUS, IOHUMATh 3HAYEHHUE CO-
LUAJIbHBIX 3HAKOB, PACIIO3HABATh MPEINOCHIIKYM KOH(DIMKTHBIX CUTYalUMi U
CMSIT4aTh KOH(IUKTHI;

MP 28 BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOILIEHHSI ¥ B3aUMOJICHCTBHSI;

MP 29 apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMsr4aTb KOH(IMKTHBIE CHTYya-
11,

MP 30 pPa3BEpHYTO U JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BaHHEM

SA3BIKOBBIX CPCIACTB;

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU JEHUCTBUSAMU: COBMECTHAS IE€ATEIbHOCTD:

MP 31

IIOHUMAaTb U HUCIIOJIB30BATH MPECUMYIICCTBA KOMaHI[HOI\/'I nu HHI[HBH)IyaHBHOﬁ
paboThI;

MP 33

MPUHUMATH IIETTH COBMECTHOM JIE€ATEIbHOCTH, OPTaHU30BBIBATh M KOOPIUHU-
pOBaTh JEUCTBHS MO €€ JOCTH)KEHHUIO: COCTABIATH IJIaH JEHCTBHM, pacmpe-
JETSITh POJIH C YYETOM MHEHHMH yJacCTHUKOB OOCYKAATh Pe3yJbTaThbl COBMeE-
CTHOH paboThI;

MP 34

OLICHMBATh KauyeCTBO CBOETO BKJA/Ja U KaKJIOTO yYaCTHHKA KOMaHJbI B 00-
IIMHA pe3ynbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

MP 37

OCYHICCTBIIATE MO3UTHBHOC CTPATCIHYCCKOC IMOBCACHUC B PA3JIMYHBIX CHU-
TyallusX, OpOSABIIATE TBOPUYCCTBO U BOO6p8.)KCHI/IC, OBITH WHUIUAaTUBHBIM.

OBJ'Ia}IeHI/Ie YHUBCPCAJIbHBIMHU PETYJIATHBHBIMU JleI\/'ICTBI/ISIMI/IZ CaMOOpraHu3anus:

MP 38 CaMOCTOSITEJIbHO OCYLIECTBJIATH MO3HABATEIIBHYIO AEATEIbHOCTD, BBISBIIATH
mpoGsieMbl, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJaud B 00Opa3oBa-
TEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALUSIX;

MP 39 CaMOCTOSITENIFHO COCTaBJIATh IUIAH PELICHUs MPOOJIEMBI C y4EeTOM HMelo-
ITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH W MIPEATIOYTECHUN;

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

MP 43 OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OBnafieHue yH

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

MP 45

JAaBaTb OLICHKY HOBBLIM CUTYyalWsAM, BHOCUTb KOPPCKTHUBBLI B JCATCIILHOCTD,
OIICHUBATh COOTBECTCTBUEC PE3YJILTATOB LICISAM;

MP 47

HCIIOJIL30BATh MPHUCMbI pe(p.HGKCI/II/I AJI1 OOCHKHW CUTYaAlluH, BBI60pa BCPHOI'O




peleHus;

MP 54

IMPpUHUMATh 06651, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[IpenMeTHBIC pe3yNbTaThl OCBOCHUS y4eOHOTO MpeaMeTa:

I1P601

c(hOPMHUPOBAHHOCTH MPEJICTABICHUI: 0 XUMUYECKON COCTABIISAIOINICH €CTeCT-
BEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUHU SIBJICHUN PUPOBDI,
B ()OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI JUYHOCTH, €€ (PYHKIMOHAIBHON
IPaMOTHOCTH, HEOOXOUMOMN /JIsl pelIeHUs] TPAKTUUECKUX 3a/1ad U 3KOJIOTH-
4yecKl 000CHOBAaHHOT'O OTHOHICHHUSI K CBOEMY 3JI0POBBIO M IPUPOIHOH cperie;

I1P602

BJIaJICHHE CUCTEMON XMMHUYECKUX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOIOA-
ratfolue MHOHATHUA (XMMHUYECKUMH 3JIEMEHT, aTOM, 3JIEKTPOHHAas 000JIouKa
aroma, s-, P-, d-2JIEKTPOHHBIC OPOMTAI ATOMOB, HMOH, MOJICKYyJa, BaJCHT-
HOCTb, 3JIEKTPOOTPHULATEIBbHOCTh, CTEIIEHb OKUCIIEHUS, XMMHUUYECKasl CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJISIpHBI 00BEM, YIJIepOIHBIN CKENeT, (GyHKLIHO-
HaJbHasl TPyIIa, pajAuKall, U30MEPHs, U30MEPBI, TOMOJOTUYECKUI Psij, TO-
MOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOJ- U a30TCOAEpKaIlMe COeAUHEHHs, Ouo-
JIOTUYECKU aKTUBHBIE BeLIECTBa (YIJIEBOABI, JKUPBI, OEIKHU), MOHOMEp, IO-
JUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHUS, KpUCTAJI-
JUYecKas pelleTKa, TUIbl XUMUYECKUX peakuuil  (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 3K30- U SHJI0OTEPMUYECKHE, PEaKLIUd HIOHHOI'O OOMEHa),
pacTBOp, 3IEKTPOIUTHI, HEAIEKTPOJIUTHI, AIEKTPOJIUTHYECKAs] TUCCOLIMALINS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOW PEaKIMU, XMMHUYECKOE
paBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMUYECKOTO CTPOEHHUS OpraHuye-
ckux Bewects A.M.byTiepoBa, Teopus 3J€KTPOIUTUYECKON AUCCOLUALIH,
nepuoanueckuii 3axkoH JI.M.MenneneeBa, 3akOH COXpaHEHHUSI MacCChl), 3aKO-
HOMEPHOCTH, CUMBOJINYECKUH SI3bIK XMMHH, (DAKTOJIOTUYECKUE CBEJCHUS O
CBOMCTBAx, COCTaBe, MOJIy4€HUU U 0€30I1aCHOM HCIIO0JIb30BAaHUM BaXKHEHUIINX
HEOPraHMYeCKUX M OPraHMYECKHUX BEIIECTB B OBITY M MPAKTUYECKOW Aes-
TEJIbHOCTHU YEJIOBEKA,;

I1P603

C(l)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ BBIABJIATE XAPAKTCPHBIC MPU3HAKU W B3aUMO-
CBsA3b HU3YYCHHBIX HOHHTI/II\/'I, MNPUMCHATE COOTBCTCTBYIOIIHE IIOHATHA IIPU
OIMMCAHUUN CTPOCHUA U CBOMCTB HCOPTaHNYCCKUX U OPraHUYCCKUX BCIICCTB U
nux npeBpameHHﬁ; BBISIBJISATh B3aMMOCBS3b XUMHUYECKUX 3HAHUM C ITOHSITHS-
MU U NIPEACTABIICHUAMUA APYT'UX €CTCCTBCHHOHAYYHBIX IPEIAMCTOB,

[1P604

c(OpPMUPOBAHHOCTh YMEHHI MCIOJIb30BaTh HAMMEHOBAHUSI XUMUYECKUX CO-
€IMHEHNI MEKIYHapOJHOTO COI03a TEOPETUYECKON M NPUKIIAJHOW XUMUU U
TPUBUAJIbHBIE HA3BaHMs BaXXHEHIIMX BELIECTB (3TUJIEH, allETUJIEH, IJIMIIe-
puH, deHomn, Gpopmanabaerua, yKCycHas KUCIOTa, IVIMIUH, YrapHbIi ra3s, yr-
JIEKUCIIBIA ra3, aMMHaK, TalleHas U3BEeCTb, HEralleHash U3BECTb, MUTheBast
cofla M JIPYrHX), COCTaBIATh (POPMYJbI HEOPraHMYECKUX M OPraHMYECKHX
BELIECTB, YPaBHEHMS] XUMHUYECKUX PpeaKlUUi, OOBACHATH WX CMBICHT, MOJI-
TBEPK/IaTh XapaKTEpHblE XUMHUYECKHE CBOWCTBA BEIECTB COOTBETCTBYIO-
MU SKCTIIEPUMEHTAMHU U 3aMMCIMU YPAaBHEHUH XMMHUYECKUX pPEeaKlnil;

ITP605

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ YCTaHaBJIUBATh MPUHAAJICIKHOCTD U3YUCHHBIX
HCOPTraHNYCCKUX U OPraHNYCCKUX BEIICCTB K OIMMPCACIICHHBIM KJIaCCaM U
rpyniam COGI[PIHCHPIfI, XapaKTCpU30BaTh UX COCTAB U BayKHEHIIIHE CBOﬁCTBa;
OMPEACIIATE BUABI XUMHUYCCKUX CBsI3CH (KOBaHeHTHaﬂ, HWOHHAas, MCTAJIJINYC-
CKasd, BO,Z[OpOI[HaH), TUTIBI KPUCTAJININYCCKUX PCIICTOK BCUICCTB; KJ'IaCCI/I(I)I/I-
UPOBATb XUMHNYCCKUEC PCAKIINH,

[1PG606

BJIAJICHUE OCHOBHBIMHU METOJAaMU HAyYHOTO MO3HAHUSA BEIIECTB M XHUMHUYE-
CKUX sIBJICHUH (HaOJII0ZICHIEe, N3MEPEHHE, SKCIIEPUMEHT, MOJICITPOBAHUE);

I1P607

c(OPMUPOBAHHOCTh YMEHHI MPOBOAUTH PacyeThl MO XUMHUYECKUM (POpMY-




JaM U ypaBHEHUSM XHMHUYECKUX PEaKIMi C HCIONIb30BaHUEM (PU3MUECKHUX
BEJIMYUH, XapaKTEPU3YIOIINX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: MaccChl,
o0bemMa (HOpMaJbHBIE YCIIOBHUS) Ta30B, KOJIMUYECTBA BEIIECTBA; UCIIOIb30BATh
CUCTEMHbIE XMMHYECKUE 3HAHMS /I MPUHATUS PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIMSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

I1P608

c(hOpPMUPOBAHHOCTh YMEHHH TUIAHUPOBATH U BBIOJHATh XUMUYECKUN JKC-
MepUMeHT (IpeBpalleHus OpPraHMYEeCKHX BEUIECTB MPU HarpeBaHUH, IMONY-
YCHHE ATHUIICHA M U3YYCHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMH Ha alibje-
TUJIbI, KpaXMaJjl, YKCYCHYIO KHCIIOTY; JIeHaTypalus OeJIKOB MpH HarpeBaHUH,
[[BETHBIC PEAKIMK OEIKOB; MPOBOJUTH PEAKIIMM MOHHOTO OOMEHa, ompee-
JSTh Cpelly BOJIHBIX PAacTBOPOB, KAUECTBEHHbIE peaKIMM Ha cyibdar-, Kap-
OOHAT- U XJIOPHUI-AaHWOHBI, HA KATUOH aMMOHHUS; PelIaTh dKCIEPUMEHTATb-
HbIe 3a7aun 1o TemaM "Metamisl" 1 "Hemetannel'") B COOTBETCTBUU C Mpa-
BUJIAMHU TEXHUKH O€30MaCHOCTU MPHU OOpAIICHHUU C BEleCTBaMHU U Jabopa-
TOPHBIM OOOpPYIOBAaHUEM; MPEICTABIATh PE3YIbTaThl XUMHUYECKOTO AKCIIe-
puMeHTa B (OopMe 3aIUCH YPAaBHEHUU COOTBETCTBYIOIIUX PEAKIHUH U (op-
MYJIMPOBAThH BHIBOJIBI HA OCHOBE ATUX PE3YIbTaTOB;

I1P609

c(OPMHPOBAHHOCTh YMEHHS aHAIM3UPOBATh XUMHUYECKYI0 HH(OpPMAIIHIO,
MOJTy4aeMy0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MaccoBOi MH(OpMaIIH, CETh
WuTepHer u apyrue);

I1P610

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOAATH MPaBUiia SKOJIOTHUECKH 11e51ec000-
pPa3HOTro MOBEJACHUS B OBITY M TPYJIOBOM JEATEILHOCTH B LEJSAX COXPAaHEHUS
CBOETO 37I0POBbS U OKPYKAIOIIEH TPUPOIHOM Cpelibl; YYUThIBATh OIACHOCTh
BO3JCHCTBUSL HA JKUBBIE OPraHU3Mbl OIPEICICHHBIX BEUIECTB, MOHUMAs
CMBICJI [TOKA3aTelsl MPEIEIbHOM T0NyCTUMON KOHIICHTPALINH;

I1P611

11 00YJaroIUXCsl C OTPAHUYCHHBIMHA BO3MOYKHOCTSIMH 3JI0POBBSI: C(HOPMHU-
POBAHHOCTh YMEHHMsSI IPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAX
ITO3HAHMS BEUIECTB U XUMHYECKUX SIBJICHUM;

I1P612

JUIS CIIETIBIX M CIIa0OBHAAIIUX OOydaroumxcs: cOpMUPOBAHHOCTh YMEHUS
WCIIONIb30BaTh PebeHO-TOUCUHYIO cucTeMy obOo3HaueHuil JI.Bpaiins s
3aMuCcHu XUMHUYECKUX HopMyII.

1.3. PexomeHayeMoe KOJIMYeCTBO YaCOB HAa OCBOEHHE MPOrPaMMbl Y4eOHOI0 NpeAMeTa:
MaKCcHMaJbHOW yueOHOU Harpy3ku oOyuatouerocs 34 4acoB, B TOM YHCIIE:
00s13aTeNIbHON ayJTUTOPHOM yueOHOM Harpy3ku obydatomierocs 34 4acos;
CaMOCTOSITeNIbHON paboThl oOydarorierocs: ) 4acos.




2. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

2.1. O6beM AUCHHUILINHBI U BUABI Y4eOHO#i padoThl

Buj yueOHoit padoThI O0bem yacoB

MakcumanbHasi yueOHasi Harpy3ka (BCero) 34
OO6s13aTenbHas ayIuTopHas yueOHast Harpy3ka (Bcero) 34
B TOM YHCIIE:

JIEKITUHA 18

71a00paTOPHBIE 3aHATHS 10

NPaKTUICCKHUE 3aHATHS 6
Wrorosas arrecranus B popme - 3a4eT ¢ OLeHKOI

2.2. Conep:xanue y4e0HOro npeaMeTra Ko HaUMeHOBaHUe
Mopynb | Oprannyeckas XxumMus

Pa3nen 1. Teopernueckue 0OCHOBBI OpraHMYECKON XUMHUU.

[Ipeamer opraHM4eckol XMMHUH: €€ BO3ZHMKHOBEHHWE, PA3BUTHE M 3HAYCHHUE B IIOJIYYCHUH
HOBBIX BEUIECTB U MaTepuasos. Teopus cTpoeHHs opraHnyeckux coequHenuit A.M. byrneposa, eé
OCHOBHbIE NOJIOkKeHUsI. CTPYKTYypHBbIE (OPMYIIbI OpraHUYecKux BeulecTB. ['omosorus, usoMepus.
XuMHYecKasi CBA3b B OPraHMUECKUX COEMHEHUSAX — OJMHApHbIE U KpaTHbIe cBs3u. [IpencraBienue
0 KJaccu(uKanum OpraHUYecKuX BemlecTB. HoMeHKIaTypa opraHHuecKuX COCTUHEHUH (cucrema-
TUYECKas) U TPUBUAIbHbIE HA3BaHUS BaKHEHIIMX MpPEICTaBUTENIEH KJIaCCOB OPraHUYECKUX Be-
IIeCTB. DKCIEPUMEHTAIbHBIE METO/Ibl U3YUEHUS BEIIECTB U MX MPEBpAILEHH: 03HAaKOMJICHHE ¢ 00-
pa3amMu OpraHUYEeCKHUX BEIIECTB U MaTEpHAIaMHA Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OpraHH-
YECKUX BEIECTB, HAOJIO/IEHNE U OMMCAHUE JEMOHCTPAIIMOHHBIX OINBITOB MO MPEBPALICHUIO Opra-
HUYECKUX BEIIECTB MPU HarpeBaHUM (IUIaBJIeHUE, O0YTJIMBaHUE U TOPEHHE).

Pazgen 2. YraeBonopobl.

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKUH psiA. MeTaH M 3TaH — NPOCTEHIINE IIPEeCTa-
BUTENM AJKAHOB: (U3UYECKHE U XMMHUYECKHE CBOMCTBA (peaklUM 3aMELIeHUS] U TOPEHMsI), HaX0XK-
JIEHUE B IIPUPOJIE, TIOJIyUEHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKUN pAl. DTWIEH W MPONWIEH — IpOCTeHImne
MIPEJICTAaBUTENIN aJKEHOB: (PM3MUECKHE U XMMHYECKHE CBOMCTBA (peaklMM THAPUPOBAHUS, rajore-
HUPOBAHUs, TUPATALUU, OKUCIICHUS U MMOJIMMEPHU3AIUH ), TOJIydeHUE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u MetunOyranuen-1,3: cTpoeHue, BaxKHEWIIHE XMUMHUYECKHE
cBo¥icTBa (peakuus noauMepusanun). [loryuyeHrne CHHTETHYECKOTO KaydyKa U pe3UHBI.

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYECKUHN Psifl. ALIETUIIEH — TPOCTEH-
HIMH MpeACTaBUTENbh AJIKMHOB: COCTaB, CTPOECHUE, (U3NYECKHE U XMMHUYECKHE CBOMCTBA (peakluuu

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



Apensl. beH3o: coctaB, ctpoeHue, puznyeckre 1 XUMUIECKHAE CBOMCTBA (PEaKIUU Tajiore-
HUPOBAHUS U HUTPOBAHMUS), [I0JIyU€HUE U TPUMEHEHHE. TOKCUYHOCTh apeHoB. [ eHeTnueckas cBs3b
MEXy YIJI€BOJOPOJAaMHU, NMPUHAMISKAIIUMHI K pa3IMyHbIM KiaccaM. IIpuponHble UCTOYHUKHU yT-
neBoiopoaoB. [Ipupoanslit ra3 u nonytHeie HedTsHbIE ra3bl. HedTh 1 €€ npoucxoxaenue. Croco-
Obl mepepaboTKH He(MTU: MEPEeroHKa, KPeKUHT (TePMUYECKUN, KaTAIMTHYECKH), muponu3. [Ipo-
JTYKTBI TIepepaOdOTKu HEPTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITY. KaMeHHBIH yrons u
IPOAYKTHI €0 MepepadOTKU. DKCIEPUMEHTAIbHbIE METOAbl U3yUEHUs BEIIECTB M MX IIpeBpallie-
HUI: O3HaKOMJIEHHE C oOpa3lamMHu IUIacCTMAacC, KaydyyKoB M pe3uHbl, Koiuiekuuu «Hedtes» u
«YT05b», MOJAEIHUPOBAHUE MOJIEKYJ YIJIIEBOJOPOJIOB U rajJOr€HONPOU3BOIHBIX, IPOBEICHUE MPaK-
TUYECKOW pabOThI: OJIyUEHUE FTUIICHA U U3YYEHUE €TI0 CBOMCTB.

Pacuérnpie 3amaun. BeUuciIeHHS 10 ypaBHEHHIO XMMHYECKOH peakinuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEUIECTBA WJIM MPOIYKTa PEaKIUH M0 U3BECTHBIM Macce, 00bEMY, KOIHue-
CTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WA MPOJYKTOB PEAKIUN).

Paznen 3. Kucnopoacoaepskaiire opraHuuecKie COeTMHEHUS.

[IpenensHbIe OTHOATOMHBIE CHUPTHL. METaHOM M 3TAHOI: CTPOCHHE, (PU3NIECKUE U XUMHUYE-
CKH€ CBOMCTBA (peaklMM ¢ aKTUBHBIMU METaJllIaMH, TaJIOT€HOBOIOPOaMHU, TOPEHHUE), IPUMEHEHHE.
Bonopoansie cBsi3u MeXAy MOJIEKYJIaMH CIHPTOB. J[eiCTBME METaHOJIa U 3TaHOJAa HAa OPraHU3M
YEJI0BEeKa.

MHoroaroMHble CIUPTHL. DTUIEHIIMKOIb U TNIMLEPUH: CTpOeHHE, (pU3NUecKue U XuMuie-
CKHE€ CBOMWCTBa (B3aUMOJICHCTBUE CO IIETOYHBIMH METallJlaMH, KadeCTBEHHAs] Peakiusi Ha MHOTO-
aTOMHBbIE crIUPTHI). JleficTBUE Ha opraHu3M uenoBeka. [I[puMeHenne rauueprHa U 3TUIICHIJIUKOIIA.

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

Anpnernasl. @opManbaeru, aueTanbAerua: CTpoeHrne, GU3n4eckue 1 XMMUYEeCKUe CBOMCT-
Ba (peaklMM OKUCIICHHS U BOCCTAHOBJICHHUSI, KAUECTBEHHBIC PEAKIIHH ), TOTyYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE Tpe/iebHble KapOOHOBBIE KHUCIOTHl. MypaBbUHAs U YKCYCHasl KHCIOTBHI:
CTpoeHHe, pU3NYECKue U XUMHUYECKHe CBOMCTBa (CBOMCTBA, 00ILIME Ui Kjacca KUCIOT, PeaKius
sTepudUKaImn), ModydeHne U npuMeHenne. CTeaprHOBas U OJCHMHOBAs KUCIOTHI KaK MPEICTaBH-
TETH BBICIINX KapOOHOBBIX KUCJIOT. Mbla Kak COJNM BBICHIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE
JICCTBUE.

CrnoxHble 3pUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONIN3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenune xxupoB. buonorudeckas poiib KHUPOB.

VYraeBosl: cocTaB, KiaccuuKkanus yriaeBoaoB (MOHO-, M- U Mojaucaxapuibl). ['moko3a —
MIPOCTEUIIINI MOHOCAXapHI: OCOOCHHOCTH CTPOSHUS MOJICKYJIbI, ((U3NUECKUE U XUMHUECKHE CBOM-

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



pebpa(l), BocctanoBIeHUE, OPOKEHUE TIIIOKO3bI), HAXOXKICHUE B TIPUPOJIE, 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 PeaklUsl ¢ HOJIOM).

DKCIIepUMEHTAILHBIE METOJbI M3yUEHUsS] BEIISCTB M WX TMPEBpAICHUN: MPOBEICHUE, Ha-
OJIfoZIcHUE W OIMKCAaHHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIMPTOB, KAYECTBEHHBIC PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHCIeHHE 3TaHoda okcuaoMm Meau (II)), MHOroaToMHbBIX CIMPTOB (B3au-
MojieficTBUe TaulepruHa ¢ ruapokcuaom meau (1)), anpaeruaos (okuciieHne aMMHAYHBIM PacTBO-
pom okcuna cepeopa (1) u runpokcumom meau (II), B3ammoeicTBre Kpaxmana ¢ HoaoM), TIpoBeIe-
HUE MTPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3agaun. BeiuncieHus 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. A3zoTconepkaiine OpraHnuecKre COeIUMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OoTepHbIe opraHndyeckue coennHeHus. Ousndeckre U XUMHYECKUe
CBOICTBa aMMHOKHCIIOT (Ha MpUMepe IIHIHMHA). bruonoruueckoe 3HaueHUe 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 MX MPEBpAIlleHUI: HaOII0IeHNEe U OIH-
CaHHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATyparus OEJIKOB MpPU HArpeBaHUH, IBETHHIC PEaKIIMH
OenKoB.

Paznen 5. BeicOkOMONEKYIIIpHBIE COEIUHEHUS.

OcCHOBHbIE TOHATHS XMMHUHU BBICOKOMOJICKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTETICHb MOJUMEPHU3ALINH, CPEAHSIS MOJIEKy sipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BRICOKOMOJICKYJISIPHBIX COCTMHEHUN — TTOJIMMEPHU3AITUs U TTOJIMKOH ICHCAITHS.

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

Paznen 6. MexxnpeamMeTHBIE CBSI3H.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHWE, HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPH,
aHaJIN3, CUHTE3, KiIaccuukaIys, MepruoJuIHOCTh, HAOMIOIEHUE, U3MEPEHHUE, IKCIIEPUMEHT, MOJIe-

JIMpOBAaHHC.



®duszuka: Marepusi, SHEpPrus, Macca, aToM, 3JEKTPOH, MOJIEKYyJa, YHEPreTUUECKUN ypOBEHb,
BEIIIECTBO, TEN0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (DU3MYECKHE BETUYMHBI M CIUHUIIBI UX
U3MEPEHHUSL.

buonorus: knetka, opranusm, 6uochepa, oOMEH BEIIECTB B opranu3mMe, (OTOCHHTE3, OMO-
JIOTUYECKH aKTUBHBIE BelecTBa (OEIKH, YIIIeBOIbI, )KUPBI, (DEPMEHTHI).

I'eorpacdus: MuHEpaIbl, TOPHBIE TOPOBI, MOJIE3HBIE HCKOMAeMbIE, TOTUINBO, pecypchl. Tex-
HOJIOTHSL: MUILEBbIC MPOAYKTHI, OCHOBBI PALIMOHAILHOIO MUTAHUS, MOIOIIIUE CPEACTBA, JIEKAPCTBEH-
HBIE U KOCMETHUYECKHE MIpernapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

Mopyns 2. O0mias ¥ HeopraHu4decKass XUMHUS

Paznen 1. Teopernueckrne OCHOBBI XUMUHU.

XuMHuueckuit snemMeHT. AToM. SIapo aroma, M30TONBI. DJIEKTPOHHAST 000JI0UKA. DHEPreTH-
YecKue ypOBHH, MOIYypOBHH. ATOMHBIE OopOuUTaiu, s-, P-, danemeHTsl. OcoOEHHOCTH pacmpeserne-
HUS DJIEKTPOHOB MO OpPOUTANSIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAS
KoH(purypamnusi atomoB. [lepuonnyeckuii 3akoH u [leprogudeckas cucreMa XMMHYECKHUX AJICMCH-
toB JI.I. MenneneeBa. CBsA3b nepuoguueckoro 3akoHa u Ilepuoauueckoil cucteMbl XUMHUYECKUX
anementoB J.M. MeHneneeBa ¢ COBpeMEHHON TEOpHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH HU3Me-
HEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M O0Opa3yeMbIX MMHU IMPOCTHIX U CIOXHBIX BEIIECTB IO
rpyIIiaM U NepuoaaM. 3HaueHHe MePUOJUIECKOTO 3aKOHA B pa3BUTUU HayKu. CTpoeHue BElIecTBa.

Xumuueckasi CBsi3b. BUIbI XMMHUECKOM CBSA3M (KOBaJIEHTHAs HEMOJIAPHAs U TOJIIpHAsi, MOH-
Hasi, MeTajndeckas). MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHOW XMMHUYECKOW CBsI3U (OOMEHHBIN U
JIOHOPHOAKIIETITOPHBIH). BomopoaHas cBsizb. BameHTHOCTh. DneKTpooTpulaTenbHOCTh. CTemneHb
okucneHus. MoHbI: KaTMOHBI U aHUOHBI. BelecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS.
3aK0H MOCTOSHCTBA COCTAaBa BEMIECTBA. THIIBI KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIECTB OT THMa KpucTamudeckoi pemérku. [loHsTre o aucnepcHbix cuctemax. VICTUHHBIE U
KOJUIOUIHBIE pacTBOPBL. MaccoBas J10J1sl BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coennHennii. HomMeHkiatypa HeOpraHM4ecKux BEIIECTB.
['eHeTndeckas CBsI3b HEOPTAHMYECKUX BEIIECTB, MPUHAMICKAIINX K PA3IMYHBIM KJIaccaM. XUMHYE-
ckas peaknus. Knaccudukauss XuMHUYECKHX peakluii B HEOPTAaHHUECKOW M OPTaHMYECKON XUMHUH.
3aKOH COXpaHEHHUS MACChI BEIIECTB, 3aKOH COXPAHEHUS U TIPEBPAIICHUS YHEPTUH TPU XUMHUYECKHX
peaKImsIX.

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3iuuHbIX (hakTopoB. OOpaTuMble peakiuu. 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. Peakiuum moHHOro oOMeHa. OKHUCIUTENBHO-
BOCCTAHOBUTEIbHBIC PEAKIIUH.

DKCHEepUMEHTAIBHBIE METObI U3yUEHHUS BEIIECTB U UX MPEBpAIEHUN: TEMOHCTpalus Tab-
mun «I[lepuoauueckas cuctema xuMmudeckux siaeMeHToB .M. MenaeneeBa», u3ydeHue Mojeneu
KPUCTATMYECKHUX PEIIETOK, HAOIIOICHNE U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIbI-
TOB (pa3yioxkeHue MEePOKCHAa BOJAOPOJa B MPUCYTCTBUM KaTalIM3aTOpa, OMPEIEICHUE CPEIbl pac-
TBOPOB BEIIECTB C MTOMOIIBIO YHUBEPCATLHOIO UHAMKATOPA, PEAKIIU HOHHOTO 0OMEHa), MPOoBee-
HUE TTPaKTUYECKON paboThl «BimsiHUE pa3muuHbIX PaKTOPOB Ha CKOPOCTh XUMHYECKOU PEAKITHI.

Pacuérnbie 3anaun. Pacuérel o ypaBHEHUSM XUMHUUYECKUX PEAKIUH, B TOM YHUCIIE TEPMOXH-
MHUYECKHE PACUYEThI, PACUETHI C UCIIOJIb30BAHUEM MTOHATHUS «MAacCOBasi J0JISl BEIIECTBAY.

Paznen 2. Heopranudeckas Xumusi.

Hewmeramnsl. [Tonoxenue HemeramwioB B [lepuoauueckoi cucreMe XMMHUUYECKUX 3JIEMEHTOB
J.W. MenneneeBa u 0COOEHHOCTU CTPOEHMSI aTOMOB. PU3HYECKUE CBOMCTBA HEMETAIIOB. AJlIO-
TPOIHS HEMETAJLIOB (Ha MpUMEpPEe KUCIOpoaa, cepsl, hocdopa u yriepoaa). XMMUIECKHE CBOMCTBA
BaXHEHIIINX HEMETAIJIOB (TaJIOr€HOB, Cepbl, a30Ta, (ocdopa, yriepoaa U KPeMHHsI) U UX COSAHHE-
HUN (OKCHIIOB, KHCIIOPOCOICPKAIIUX KUCIIOT, BOAOPOJHBIX coenuHEeHHH). [I[puMeHeHne BakHEH-
IINX HEMETAJIOB U X COCIUHCHUM.

Meransl. [lonoxenne metaiioB B [lepuoanueckoil cUCTEME XUMUYECKHUX deMeHTOB [I. 1.
MenneneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTaioB. Oo6mue pusnde-
cKHe cBoiicTBa MeTasioB. CIlaBbl METAJIOB. DJIEKTPOXMMHUUYECKHI psAJl HAIPSHKEHUM METallIoB.
XUMHYECKHUE CBOMCTBAa BAXKHEWINIMX METAUIOB (HATPHUH, Kalaui, KaJbI[Ui, MarHuii, aJtOMUHUH,
[IMHK, XPOM, KeJIe30, MEb) U UX coenuHeHuid. O01me crnocoObl moaydeHus: MmetayioB. [Ipumene-
HUE METaJNIOB B OBITY M TEXHHUKE. DKCIIEpUMEHTAIbHbIE METO/IbI U3YYECHHsI BEUIECTB U UX MpeBpa-
HICHWI: U3y4yeHUe KOJUIeKINH «MeTalubsl U CIUIaBbl», O0Pa3I[0B HEMETANJIOB, PEIICHUE dKCIEepH-
MEHTaJbHBIX 3a/1a4, HaOJIOJCHHE M OMUCAaHWE JAEMOHCTPAIMOHHBIX W JIA0OPATOPHBIX OMBITOB
(B3aMMOJIeHCTBHE THAPOKCH/IA ATIOMUHUS C paCTBOPAMH KHCJIOT U IIEIOYEH, KAYeCTBEHHBIC peak-
UM Ha KaTHOHBI METAJIJIOB).

Pacuérnpie 3amaun. Pacuérhl Macchl BemecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYeE-
CTBY BEIIIECTBa, Macce Wi 00BEMY OJTHOTO M3 YYACTBYIOUIUX B PEAKIIMH BEIIECTB, PACYETHI MACCHI
(00BEMa, KOTMUYeCTBA BEIIECTBA) MPOAYKTOB PEAKINH, €CIIU OJHO W3 BEIIECTB UMEET MPUMECH.

Pazgen 3. Xumus u xu3Hb. MexnpeaMeTHbIE CBS3H.

Ponp xumuu B 00ecrie4eHUH 3KOJOTUYECKON, SHEPTreTHUECKON M MUIIEBON Oe30MacHOCTH,
pa3BUTHUU MeIUIMHEL. [IOHITHE O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U XMMUYECKUX PEAKITUU.

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



niecTB. YenoBeK B MHUpPE BEUIECTB U MATEPUAIOB: BAXKHEUIIIME CTPOUTEIbHBIE MaTepHUalbl, KOHCT-
PYKIIMOHHBIE MaTepHUalibl, KPACKHU, CTEKJIO, KepaMHUKa, MaTEpPHAIIbl ISl AJIEKTPOHUKH, HaHOMAaTe-
pHalibl, OpraHUYeCKHe U MUHEPATIbHBIC yI00pCHHUS.

XUMUA U 3I0pOBbE YEJIOBEKA: MpaBUJIa UCIOJIb30BaHUA JICKAPCTBEHHBIX IpEnapaToB, Mnpa-
BIJIa O€301IaCHOTO MCIOJIb30BAHUS MTPENapaToB OLITOBOM XUMHUHU B MIOBCETHEBHOM JKU3HHU.

OO0mue ecTecTBEHHO-HAYUHBIC MOHATHUS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOpHUs, aHATU3,
CUHTE3, Kiaccu(uKaius, IepUoJMIHOCTh, HAOIIOACHHE, IKCIICPUMEHT, MOJICTUPOBAaHUE, U3MEpe-
HHE, SBJICHHUEC.

®dusuka: Matepusi, SHEPTUs, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOII, PaJIUO-
AKTUBHOCTH, MOJICKYJIa, SJHEPTCTUYCCKUN YPOBEHbB, BEIIECTBO, TEIO, 00BEM, arperaTHOe COCTOSTHUE
BEIECTBA, ((U3NYECKUE BEIMUYMHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opranusM, 3KocucTema, omocdepa, Makpo- ¥ MUKPOIIEMEHTHI, BUTAMH-
HbI, OOMEH BEIECTB B Oopranu3Me. ['eorpadus: MUHEpaIbl, TOPHBIC TIOPOBI, IMOJE3HBIE MCKOTIae-
MbI€, TOTIJIMBO, PECYPCHI.

TexHONMOTHsA: XUMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYPTHUs, MPOU3BOJICTBO CTPOUTEIIHHBIX
MaTepHayioB, CEIbLCKOXO03IUCTBEHHOE MPOU3BOJICTBO, MUIIEBAsT MIPOMBIIUICHHOCTD, (papMalieBTHYEC-
CKasi IPOMBILUIEHHOCTb, MPOU3BOJICTBO KOCMETUYECKUX IPENnapaToB, IPOU3BOACTBO KOHCTPYKIIU-

OHHBIX MAaTCPUAJIOB, SJICKTPOHHAA ITPOMBIINIIICHHOCTh, HAHOTCXHOJIOTUH.



2.3. TemaTuyeckoe (Oypo4YHoOe) MJIAHUPOBAHKE

TCOpCTI/I‘{eCKI/Ie 3aHATHUA

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 psifl. DTUJIEH U NPONHIEH - MPOCTEH-

Haumeropanue pasnenos | 1a00PATOPHBIE 3aHATUS U IPAKTUYECKUE
- TeMp 8 3aHATHS, CAMOCTOSTEIbHAS O0bem HacoB P MP 1P
pabota oOyyaronmxcs
1 2 3 4 5 6
Monyas 1 Oprannueckas | Conepixanue yueOHOro mMarepuana 3 JIP 01, JIP 02, JIP 09, | MP 01, MP 03, I1P6 01, ITPG
XHUMHUSA JleKIMONNbIC 3ANSTHI 5 JIP 12, JIP 13, JIP 16, | MP 06, MP 07, 02, ITP6 04,
Paspen Nel Teopermie- Ilpeomem opeanuueckoil xumuu: €€ BO3HUK- JIP 32, JIP 34 MP 08, MP 09, IIP6 05, TIP6
CKHC OCHOBBI OpraHnte- HOBEHHE, Pa3BUTHE M 3HAYCHHUE B TOJTyYe- MP 11, MP 12, 09, IP6 11,
CKOH XHUMHH HHUU HOBBIX BEILIECTB U MaTepuanoB. Teopus MP 13, MP 14. I1P6 12
CTPOECHHS OPTaHUYECKUX coeIMHEeHUN A.M.
BytnepoBa, ee OCHOBHBIE MOJIOKEHUS.
IIpakTHyeckne 3aHATHA 1
CmpyxkmypHvle (popmynvl Op2aHU4ecKux
sewecms. I'omonorus, nzomepus. XuMuye-
CKasl CBA3b B OPTaHUYECKUX COEIMHEHUSX -
OJIMHapHbIE U KpaTHbIe cBs3U. [Ipeacrapie-
HUE O KJIacCU(UKAIIUU OPTAHUYECKUX Be-
IIECTB.
Homenxnamypa opeanuueckux coeounenuil
(cucremaTHuecKasi) U TpUBHAJIbHBIE HA3Ba-
HUS BOXKHEUILINUX IPEICTaBUTENIEH KIIaCCOB
OpraHUYECKHUX BEIIECTB.
Paznen Ne2 Vraesomopons! | Conepkanue y4eOHOTO MaTepHraia 7 JIP 16, JIP 20, JIP 22, MP 06, MP 07; MP | TTIP6 03, I1P6
JIP 24, JIP 25, JIP 26, |14, MP 15, MP 16, | 04, TIPG 06,
JIeKIIMOHHBbIE 3aHATHI 4 JIP 27, JIP 29, JIP 30, MP 18, MP 21, MP | ITP6 08, I1P6
Ankawnvl: COCTaB U CTPOEHHE, TOMOJIOTHYEH JIP 32, JIP 34 22, MP 23, 09, ITP6 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-
Jy4EHHE CHHTETHUYECKOrOo KaydyKa U pe3u-
HBL.

AnKuHbl: COCTaB U OCOOCHHOCTH CTPOEHUS,
FOMOJIOTUUECKUN psA. ALETUIIEH - Ipo-
CTEHIIMN IIPENCTABUTEND AJIKUHOB: COCTaB,
CTpoeHUe, (U3MUECKue M XUMHUYECKHUE
CBOMCTBA (peakUuy TUIPUPOBAHMS, rajore-
HUPOBAHUS, TUApPATALMM, TOPEHHUs), IOJIY-
YeHHE U IPUMEHEHUE.

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),
MOJIyueHUe M MpUMEHEHHE. TOKCHYHOCTH
apeHoB. ['eHeTnyeckas CBA3b MEXIY YIJIe-
BOJIOPOJaMH, MPUHAUIEKAIIUMHI K pa3iny-
HBIM KJIaccaM.

IIpakTnyeckue 3aHATUSA

Ipupoonvie ucmounuxu yene8000pooos.
[Tpupoaublii ra3 u nomyTHele He(TIHBIE ra-
3b1. HeTh 1 ee npoucxoxaenue. CriocoObl
nepepadoTKU HEPTU: EPEroHKa, 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




IPE/ICTABUTENIN AJKAHOB: (DU3MYECKUE U
XMMHUYECKHE CBOWCTBA (pEakIMU 3amelie-
HUS U TOPEHMs), HAXOXKICHHE B IMPHUPOJE,
HOJTy4eHHE U IPUMECHEHHUE.

Anxenvl: DTUIIEH U NIPOIUJIEH - IPOCTENIINE
NpPEICTaBUTENIN AIKCHOB: (PU3MYecKre W
XMMHYECKHE CBOMCTBA (peaKkIUH THIPHUPO-
BaHMS, TaJIOTCHUPOBAHMSA, THIpATaIHH,
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 3TaHOJIa Ha Op-
TraHU3M 4YeJIOBEeKa.

MHnozoamomHuvle cnupmul. ITUICHTIIUKOIb
U TTUIEPUH: CTpOeHHE, (pU3nUecKue u Xu-
MUYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO
[IEJIOYHBIMHU METAJIJIAMH, Ka4eCTBEHHAsI pe-
aKIMsl HA MHOTOATOMHBIE CITUPTHI). JleicT-
BHE€ Ha OpraHu3M uenoBeka. [I[pumenenue
[JIMIEPUHA U STUIICHTJIUKOJIS.

@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 PEAKIINH ),
MOJTydeHUE ¥ TIPUMEHEHHE.

OonoocHOBHbIE npedelibHble KapOOHOBbLE
Kuciomsl. MypaBbuHas U YKCYCHasi KHCIIO-
ThI: CTPOEHUE, PUINYECKUE U XUMUUECKHE
CBOMCTBA (CBOMCTBA, 00IIKE JTsI Kjlacca Ku-
CJIOT, peaKkuus dTepuuKamn), ToTydeHUEe
u npuMeHeHue. CteapuHoBasi U OJICMHOBAs

KHCJIOTBI KaK IpCACTABUTCIN BBICIIMX 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'naponus xxupos. llpumenenune
XKUpOB. bruosornueckas poib JKUPOB.
Vaenesoowr: coctas, kinaccudukaius yrieBo-
0B (MOHO-, IU- U Monucaxapusl). [ roko-
3a - MPOCTEHINI MOHOCaxXapuI: OCOOCHHO-
CTH CTPOCHHUS MOJICKYIbI, (pu3nuecKue u
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuaoM meau (I1), okucienne 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
Kpaxmala ¥ 1eJuIros103bl. duznueckue u
XMMHYECKHE CBOMCTBA Kpaxmana (THIpo-
JIN3, Ka4YeCTBEHHAs PEaKIUs C HOAOM).

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

ITP6 08, TTIPG




MHEC OPraHuvICCKUC COCau-
HCHHA

JleKIIHOHHBIE 3aHATHH

Amunoxuciomol Kax amgomeprvle opeaHu-
yeckue coeounenus. Pu3nuecKkre U XuMH-
YEeCKHUE CBOMCTBA aMHUHOKHUCIIOT (Ha IpUMe-
pe raunuHa). buonornyeckoe 3HaueHne
aMUHOKHUCIIOT. IlenTuasl.

benxu xax npupoousie blcoKoOMONEK)NAD-
Hble coeOunenus. llepBuyHas, BTOpHYHAs U
TpETUYHAs CTPYKTypa O0eKoB. XMMHUYECKHE
CBOICTBa OEJKOB: TUAPOIIN3, IEHATYPALIHS,
KaueCTBCHHBIC PEAKIIMK HA OCIIKH.

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

26, MP 27, MP 28,

09, I1P6 10,
I1P6 11, ITP6 12

Pasnen Ne5 Beicokomone- | ConeprkaHue yueOHOro Matepuana JIP 16, JIP 20, JIP 22, |MP 01, MP 03, I1P6 06, ITPO
KYJISIpHBIE COeIMHEHUS JIP 24, JIP 25, JIP 26, MP 31, MP 33, MP | 08, ITP6 09,

JleKIMOHHbIE 3aHATHI JIP 27, JIP 29, JIP 30, (34, MP 37, I1P6 10, ITP6

OcHOBHbLE NOHAMUS XUMUU 8bLCOKOMOJLEK)- JIP 32, JIP 34 11, TIP6 12

JISIPHBIX COeOUHeHUll: MOHOMED, TTOJIUMED,

CTPYKTYPHOE 3BEHO, CTCIICHb MOJIMMEpH3a-

[IUU, CPeAHsIS MOJeKysipHast Mmacca. Oc-

HOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKY-

JSIPHBIX COCTMHEHUH - MOJIMMEPH3aIis 1

MTOJTUKOHIEHCAIHS

JlabopaTopHbIe 3aHATHS

DKcnepumenmanvhvie Memoovl  U3YYEHUs]

sewecms u ux npespaujenuil: 03HaKOMIICHHE

¢ 00pasmaMu MPUPOTHBIX U HCKYCCTBEHHBIX|

BOJIOKOH, IJIacTMacc, kayaykoB. [Tomydenue

CHHTETHYECKOT'0 KayuyyKa U PE3UHBI
Pazngen Ne6 Mesxmpeamer- | Conepkanue yueOHOro Marepuaia JIP 16, JIP 24, JIP 25, | MP 22, MP 23, I1P6 03, ITPG
HEBIE CBSI3U JleKIIHOHHBIE 3aHATHIA JIP 26, JIP 30, JIP 32, | MP 24, MP 26, 10, ITP6 11,

OO0mue ecTecCTBEeHHO-HAYYHbIE TOHSTHS: JIP 34 MP 27, MP 28, I1P6 12

SIBJICHHE, HAYYHBIM (PaKT, TUMOTE3a, 3aKOH, MP 29, MP 39,

TEOpHsi, aHAIN3, CHUHTE3, KIacCU(UKAIUs, MP 42,.

NEePUOANYHOCTh, HAONIOJICHNE, U3MEpEHHE,

SKCIIEPUMEHT, MOJICITUPOBAHUE.
Moayab 2 O6mas u He- | Cozmeprkanue yueOHOrO MaTepuana JIP 16, JIP 20, JIP 22, | , MP 38, MP 39, | I1P6 03, I1PO
OpraHu4ecKasi XuMus JIeKIMOHHbIE 3aHATHIA JIP 24, JIP 25, JIP 26, | MP 42, MP 43, 04, TIP6 05,
Pasnmen Nel Teopernue- Xumuueckuii snemMeHt. Atom. Sapo aToma, JIP 27, JIP 29, JIP 30, | MP 45, MP 47, 11P6 06, ITP6

JIP 32, JIP 34 MP 54 07, ITP6 08,

M30TONBI. DIIEKTPOHHAsE 000J09Ka. DHEpre-




CKHUE OCHOBBI XUMHHU

TUYECKHE YPOBHH, MOYPOBHU. ATOMHBIE
opburanu, s-, p-, d-3nementsr. OcobeHHO-
CTH paclpe/eNICHUs HIEKTPOHOB 110 OpOU-
TaJsIM B aTOMax AJIEMEHTOB 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 CTpOEHHs AaTOMOB. 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 (KOBaJIeHTHas He-
MOJISIpHAs U TMOJSpHAs, HOHHAs, MeTaJTnde-
ckast). MoHbl: KaTMOHBI M aHMOHBI. Mexa-
HU3MBI 00pa30BaHUsl KOBAJIEHTHON XUMHYE-
CKOM cBsi3u  (OOMEHHBII U JIOHOPHO-
aKIenTopHsbIi). BogopoaHas cBs3b.
Banenmnocms.  DneKTpoOTPUIIATEIHLHOCTD.
CreneHb OKUCIECHHUS.

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

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-60CCMaHOBUMENbHbIE Deak-
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. Xumuueckoe 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 0COOCHHOCTH
cTpoeHus aToMoB. Du3HyecKre CBOMCTBa
HEMETAJUIOB. AJUTOTPOIHS HEMETAJIOB (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 METAJLJIOB.
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-
7106 (HaTpuM, Kamud, KaablUid, MAarHUH,
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




JleKIIHOHHBIE 3aHATHH

Poup xuMuu B 00eCIIeueHHH DKOI0THYE-
CKOM, JHEPTreTHUECKON 1 MUIIeBOH 0e30-
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
U MaTepUalioB. BaXHEHIIINE CTPOUTEIIbHBIE
MaTepHuaibl, KOHCTPYKIIMOHHBIE MaTEPHAIIbI,
KpacKH, CTEKJIO, KepaMHKa, 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 XWMHU B TOBCEIHEBHOMH

JKHN3HHU

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




3. YCJ0OBUSA PEAIM3ALINMA AU CHUIIJIMHBI

3.1. TpeGoBaHusl K MUHUMAJIbHOMY MAaTepPHAJbHO-TeXHHYECKOMY 00ecle4eHn 0

Peanuzanus nmporpaMMbl JUCHUILIMHBL TpeOyeT Haiauuusg y4eOHOTro kaOuWHeTa TEOpuHu opra-

HUYECKOW U O0IIeH XUMHUH, XUMHUIECKOH JTa00paTOPUH.

Obopyoosanue yuebHo2o Kabunema meopuu OpeaHUYecKou U oouel Xumuu:
— M0CaJ0YHbIE MECTA MO KOJIUYECTBY 0OYJaIOLIHXCS;
= pabouee MECTO MpenoaBaress;

— JIOCKa J1JIs HallCAaHUS;
- Ilepuoanueckas cucrema snnemenToB .. MenneneeBa, TaOIUIbI U TJIAKATHI.

Obopyoosanue xumuueckou 1abopamopuu’

e  CnekrpodoToMeTpsl U GOTOKOIOPUMETPHI.

Pedpakromerp, nonomep, pH-mMeTp, KOHAYKTOMETP, MUKPOCKOIIBI

MyddenbHas neub

AHaJTUTHYECKHUE U TEXHUICCKHEC BECHI.

Tepmocrartsl.

XOJIOAUIBHUK

e  HacronbHbie 1a00paTOpHBIC YCTAHOBKU 110 HEOPTAaHWYECKOW M OPraHUYeCKOW XHMHH,

aHAJIMTUYECKOe U J1abopaTopHOE 000PYyIOBAaHUE, ayTUTOPHBIC U XUMUYECKUE J1aOOpaTOpHBIE CTO-
JIbl, BBITSDKHBIE IIKA(]BI.

3.2. UndopmaunonHoe odecriedeHue 00yueHust
[lepeuenp pekoMeHAYeMBIX y4eOHBIX M3IaHui, IHTEpHET-pecypcoB, NOMOIHUTEIBHON JIUTEPATY-

pBI

OcHOBHBIC MCTOYHUKH:

1.
2.
3.

Xumust: 10-it kinace / Tabpuensa O. C., Octpoymos U. I'., Cnagkos C. A. — 6-¢ u3., crep.—
N3narensctBo «IIpocBemenuey., 2024.— 128 c. https://e.lanbook.com/book/408671
Xumust: 11-it knace / T'abpuensn O. C., OctpoymoB U. I'., Cnagkos C. A. — 6-e u3a., cTep.—
WznarennctBo «IIpocsemenuey ., 2024.— 127 c. http https://e.lanbook.com/book/408668

Xumusi: 6a30BbIi ypoBeHb: yueOHuk / Pymsutuc I'. E., ®enpaman @. I'. — Mocksa : IIpo-
ceemenue, 2024. — 336 c. https://e.lanbook.com/book/408677

I[OHOJIHI/ITBJII)HBIC HCTOYHHUKU:

1.

2.

3.

Oprannueckast xumusi / Apremenko A. M. — 6-e u3a., crep. — Cankr-IlerepOypr: Jlans,
2023. — 540 c. https://e.lanbook.com/book/312845
O6mas xumus / EropoB B. B. — 2-e u3zn., crep. — Cankr-IlerepOypr: Jlans, 2023. — 192
c. https://e.lanbook.com/book/322550
OcHoBsl Heoprannueckoit xumuu / B. B. Kupunos. — 2-e uzn., crep. — Cankr-IlerepOypr
: Jlans, 2023. — 352 c. https://e.lanbook.com/book/271280
buonornueckas xumus / S. C. llanupo. — 4-e uzn., crep. — Canxrt-IletepOypr : Jlans,
2023. — 312 c. https://e.lanbook.com/book/269918
Xumus: yue6nuk / O.C. I'abpuensn, U.I'. OctpoymoB. — 12-e uzn., — M: HUznarensckuii
neHtp «Akagemusi», 2014. — 336 c.
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basbl nannbix, UnTEepHET-pecypchl, HHOOPMALIMOHHO-CITPABOYHBIE U TIOMCKOBBIE CUCTEMBI.
HuTepHeT-pecypchl ¥ DJIEKTPOHHO-OUOIMOTEUHbIE CUCTEMBI:

a) MporpaMMHOE 0OeCTICUCHHNE
CucreMHsbie porpamMMmHbie cpeacta: Microsoft Windows XP,
[Tpuknagasie mporpaMmmubie cpenctBa: Microsoft Office 2007 Pro, FireFox
0) 6a3bl JTaHHBIX, MHHOPMALIMOHHO-CITPABOYHBIC U TIOUCKOBHIC CUCTEMBI:
KaTaJior 00pa3oBaTeIbHBIX HHTEPHET-pecypcoB http:// www.edu.ru/
XUMHYECKUH KaTayor: XuMudeckue pecypebl Pynera http://www.ximicat.com/
[Topran GpyHmaMeHTaTILHOIO XUMUYECKOTo oOpa3oBanus Poccun http://www.chemnet.ru
XuMuK: caiiT o xumun 11 xuMukoB http://www.xumuk.ru/
Xumuueckuii cepsep http://www.Himhelp.ru
.DneKkTpoHHas nHpopMalnoHHas 00pa3oBarTeIbHas cpea MHCTUTYTA https://aunu.pd/

3.3. OcodenHocTH peanuzanuu padoyeil NporpaMmsbl

B uCKIIOUMTENBHBIX CIydasx MpH peaiu3anuu padoueil mporpaMMbl IPUMEHSETCS SJIEKTPOH-
HOE 00y4YeHHE U TMCTAaHIIMOHHbIE 0Opa3oBarenbHbie TexHonoruu (30 u JJOT), Bkiatoyas npoBeaeHue
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTanuu. Peanu3zanus padoueil nmporpam-
MBI TUCHUTUTHHBI ¢ ucnioib3oBanueM D0 u JIOT ocyiecTBiaseTcs Mo yCMOTPEHHIO BEAYIIIETO MPerio-
JaBatessl C y4eTOM TEeXHUYECKUX BO3MOXKHOCTEH OOYydYaroluxcs ¢ UCMOJIb30BAaHUEM IMPOrPaMMHBIX
cpenctB, obecnieunBaromux npumenerne anemenToB 0 u JIOT B UHcTUTYTE, ITyTeM CHHXPOHHOTO
Y ACHHXPOHHOTO B3aUMOJICHCTBHS, K KOTOPBIM MOTYT OTHOCUTHCSI:

- JIIEKTPOHHAs HH(OPMAIIMOHHO-00pa3zoBaTenbHas cpena Uucturyra;

- TPyNIOBas rojIocoBasi KOH(EpEeHINs B MECCEHKepax;

- TPYIIIOBOM YaT B MeCCeKepax, connanbHou cetu BKoHTakTe;

- OHJIalH BUJCOKOHpepeHIus B Z00m;

- BUJIEO3aIIMCH JIEKIMH MeJarorunyeckux paboTHUKOB MHCTUTYTa, pa3MelI€HHbIE HAa pa3iny-
HBIX BUJIEOXOCTHHIaX (HampuMep, Ha KaHajlax MpernojaBareneil) u/winm oOJauyHBIX XpaHUJIMILAX
(manpumep, Annexc.uck, Google.Jluck, O6mnaxko Mail.ru u 1.1.).
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4. ®OPMBI, NOPAAOK U NEPUOANYHOCTD KOHTPOJISI U OHEHKH
JlocTH KeHHe TUYHOCTHBIX Pe3yJIbTATOB He BLIHOCUTCS HA MTOTOBYIO OlLleHKY 00y4alo-
IIMXCS, a ABJISAETCH MPeAMETOM OLleHKH 3(P(PeKTUBHOCTH BOCIUTATEIHLHO-00pa30BaTEIbHOM
HAesiTeJIbHOCTH 00pa3oBaTesibHOI opranuzauuu B coorBercTtBun ¢ ®OII COO.
JlocTHKeHNe PeIMETHBIX U MeTANPeIMeTHBIX Pe3yJbTATOB MPOBOJAUTCS B X0/1€ Mpolie-
AYP TeKYyLero KOHTPOJIsl U MPOMeKYTOYHOI aTTecTAllMU B COOTBETCTBUM ¢ GOHIaAMHU ol e-
HOYHBIX CPeJCTB.

Pe3ysabTarsl 00yyeHus IHepuoauvHocTs PopMbI (METOIbI) KOH-
TPOJISl U OLlEHKH
3a npeapiaymmii nepuoa 00y- | cmapmoswiil (6X00HO1U) KOH- 3axanns st BITP
YeHHUs1 mpoJib
Moayas 1
Paznen Nel
JIP 01, JIP 02, JIP 09, JIP 12,
JIP 13, JIP 16, JIP 32, JIP 34, MP @poHTaIBHBIN ONIPOC;
01, MP 03, MP 06, MP 07, MP TectupoBanue;
08, MP 09, MP 11, MP 12, MP MmeKywuil KOHmpo.o Tecr-3amanue;

13, MP 14, TIP6 01, TIP6 02,
TIP6 04, TIP6 05, TTP6 09, TIP6

11, I1P6 12
Pazmen Ne2
JIP 16, JIP 20, JIP 22, JIP 24, JIP @poHTaNBHBIN OIPOC;
25, JIP 26, JIP 27, JIP 29, JIP 30, TectupoBanue;
JIP 32, JIP 34, , MP 06, MP 07; TecT-3amanue; OtueT 11O
MP 14, MP 15, MP 16, MP 18, MeKyuutl KOHmpoib 71a00paTOPHOMY 3aHATHIO

MP 21, MP 22, MP 23, TTP6 03,
ITP6 04, ITPG 06, ITP6 08, ITPO
09, I1P6 10, ITP6 11, TTIPG 12

Paznmen Ne3

JIP 16, JIP 20, JIP 22, JIP 24, JIP

@pOHTAIBHBINI OIIPOC;
25, JIP 26, JIP 27, JIP 29, JIP 30,

TectupoBanue;
P 32"HP 34, MP 01, MP 03, , Tecr-3ananue; OTuer 1o
MP 07; MP 14, MP 15, MP 16, meKyuutl KOHmpOiib 1a00paTOPHOMY 3aHITHIO

MP 24, MP 26, MP 27, MP 28,
MP 29, MP 30, MP31, MP 33
I1P6 04, IIP6 06, IIPG 08, I1P6
09, I1P6 10, ITP6 11, TTPG 12

Pazmen Ne4
JIP 16, JIP 24, JIP 25, JIP 26, JIP

@OpOHTaIBHBIN OIIPOC;

mexyuwull KOHmpoib
i P TectupoBanue;
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27, JIP 29, JIP 30, JIP 32, JIP 34,
MP 15, MP 16, MP 26, MP 27,
MP 28, ITP6 08, IIP6 09, ITP6 10,
I1P6 11, ITPG 12

Tecr-3amanue;

Pazgem 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

MeKyuutl KOHmpOo.ib

OpoHTaNIBHBIN OMPOC;
TectupoBanue;
Tecr-3amanne; OTUeT 110
1a060paTOPHOMY 3aHATHIO

Pa3nen 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, ITP6 10, ITP6 11,
I1P6 12

mekyu;uﬁ KOHMpOJlb

OpoHTaNBHBIN OMPOC;
TectupoBanue;
Tecr-3amanue;

Moayas 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, ITP6 07, ITP6 08,
I1P6 09, ITP6 10, ITP6 11, ITPG
12

MeKyuutl KOHmpOoJb

@pOHTaIBHBIN OIIPOC;
TectupoBanue;
Tecrt-3amanne; Pemmenne
3a1a4
Otuer no 1aboparopHoMy
3aHSTHIO

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 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, ITP6G 12

MeKyuutl KOHmpOoJb

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

Pazmen 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, ITPG
11, TIP6 12

MmeKywuil KOHmpo.o

@pOHTaIBHBIN OIIPOC;
TectupoBanue;
Tecr-3amanue;

JIP 01, JIP 02, JIP 09, JIP 12, JIP

NPOMEINCYMOUHYIO amme-

Brimmonnenue 3aganuii Ha
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13, JIP 16,JIP 20, JIP 22, JIP 24, cmayuro mudepeHIMpoBaHHOM 3a-
JIP 25, JIP 26, JIP 27, JIP 29, JIP yeTe
30, JIP 32, JIP 34, MP 01, MP
03, MP 06, MP 07, MP 08, MP
09, MP 11, MP 12, MP 13, MP
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, T1P6
01, ITP6 02, ITP6 03, ITP6 04,
I1P6 05, ITP6 06, ITP6 07, ITP6
08, ITP6 09, ITP6 10, ITPO 11,
I1P6 12

Ilepuoouunocms KoHmpons noopazymesaem Cmapmossiii (6XOOHOU) KOHMPONb, MeKyUjull
KOHMPOJIb, NPOMENCYMOYHYIO AmMmMeCmayuio, cemecmpoegulii KOHmMpO.b (0pyeas opma KOHmMpOJis,).

1.1. Ilepevyenb TeopeTHYECKHX BONMPOCOB M NMPAKTHYECKHUX YMEHHUIi, HEOOXOAUMBIX JIsl
NPoBeIeHUs] MPOMEKYTOYHOM aTTecTanun (oTpaxensl B ®OC)
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