ABTOHOMHASA HEKOMMEPYECKAS OPI'TAHU3AIUA
IMPOPECCHUOHAJIBHOI'O OBPA3OBAHUA
«KOJIEIK MUPOBOM SKOHOMUKHU Y MMEPEJOBBIX TEXHOJIOT Ui1»

PABOYAS ITIPOTPAMMA
YYEBHOW JJUCLHUATIIMHBI

OV/]1.12 Xumust

JJIA CIICOUAJIbHOCTHU

38.02.08 Toprosoe ae10

KBaJTM(DUKAIHSI — CIICIIHATTUCT TOPTrOBOTO JIeJia
dbopma 00yueHus — ouHas1, 3a09Has

MockBa - 2024



OJOBPEHA

[IpenMeTtHOH (LMKIIOBOK) KOMUCCHEH
obmeobpazoBaTeNbHBIX U
T'yMaHHTapHBIX JUCLUIUIMH

ITporoxon ot 30 arycra 2024 r. Nel

[Ipencenarens [MLIK

/éi//y /JJockyroBa JI.H.

PACCMOTPEHA

Ha 3acenanuu [lemarorngeckoro cosera
IIporoxon ot 30 aBrycra 2024 r. Nel

Pazpadoruuk:

Pa6ouasi nporpaMma cocTaB/jieHa HA OCHOBAaHHH
®degepasbLHOro rocy1apcTBEHHOI0
o0pa3oBaTeILHOr0 cCTaHAapTa cpeaHero oduero
o0pa3oBaHHs, yTBepkKIAeHHOro MIPHKa3oM
Muno6pHayku ot 17.05.2012 r. Ne 413, npumepHoit
nporpaMmel o6uieo6pasoBaTesibHOH y4eOHOIH
JUCLHILIHHBI « XUMUs» A/ PO ecCHOHANbHBIX
o0pa3oBaTe/bHbIX OPraHH3aLHii MO CrenHadbLHOCTH

38.02.08 Toprosoe gen0

3aMecTUTeNb UPEKTOpa M0 METOUYECKOH
pabore

Mﬂ*}// / ¥O.H. Boromonoga/
J Dommcs OHO

Pomanos B.I'., npenogasatens AHO I10 «Komnemx MupoBoii 3KOHOMHUKH U IEPEIOBBIX

TEXHOJIOT )



COJIEP)KAHUE
1.  OBILIAS XAPAKTEPMCTUKA PABOYE! TTPOTPAMMBI YUYEBHOM

JUCTHHUTTIIMHDBI OV 112 XEMES ... ..ttt e e eeeee aas 4

1.1. OO065acTh TPUMEHEHHMS TIPOTPAMMBDBI ...e..vvveeeerreessireessssreessssreesssseesssnessasseesssseessnns 4
1.3. TpeboBaHuA K pe3yIbTaTaM OCBOCHUS TUCHHUTITHHDBL .....vveuveerieerieesineanreesseenseennns 4
1.4. KoaudecTBO 4aCOB HA OCBOCHHUE MPOTPAMMBI TUCHHIUTAHA: ...cevveeenrreerereesireesnnes 3)
2. CTPYKTYPA 1 COAEPXKAHUE YYEBHOM JUCHUTIJIMHBI ............coo....... 6
2.1. OObeM y4eOHOTO AUCITUTUTMHA U BUIBI YUCOHOUW PAOOTHI ...ceevvveeieieiiieeieeeinene 6
2.2. Tematunueckuit [UIaH 51 coJiep)KaHue y4eOHOTO NUCLUIUIAHA
OV ]I1.12 Xumus.. : . . . ceneeeeeeeeeeaeennnnnens ]
3. YCJIOBUA PEAHI/I3AHI/H/I YYEBHOM ,Z[I/ICL[I/IHJII/IHI)I ............................. 15

3.1. TpeboBaHusi K MUHUMAJIBHOMY MaTEPHAIbHO-TEXHUUYECKOMY 00€CIeUeHHI0.....15

3.2. HNudopmaunonHoe obecneuenne o0OyueHus IlepedyeHb ydeOHbBIX H3AAHUIM,

JOTIOJTHUTEIIBHOM JIUTEPATYPBI, THTECPHET-PECYPCOB...cetvvvieeiriiieeiiiieeesiieeessirenssnseeeeenns 16
4. KOHTPOJIb 1 OIITEHKA PE3VJIbTATOB OCBOEHU S YUYEBHOM
JIACTIATTIIAHDBL ..ottt e 17



1. OBIIIASI XAPAKTEPUCTUKA PABOUYEHN ITPOI'PAMMBI
YYEBHOU JUCHUIIINHBI
OV .12 Xumusi

1.1. O6aacThL NpUMEHEHHUS TPOTPAMMBI

PabGouast mporpamMma y4eOHOW JHUCHMIUIMHBI SIBJSETCS YacTblO OCHOBHOM
npodeccruoHanbHOl 00pa30BaTEeIbHON MPOTPAMMBbI, PeaIu3yeMOW MpPU MOJATOTOBKE
CIICIIMAJIUCTOB CpeHero 3BeHa mno crenuaibHocT 38.02.08 Toprosoe jaerno.
[Iporpamma yuyeOHOW AMCHUIUIMHBI «XUMHs» pa3zpaboTaHa ¢ ydyeToM TpeOOBaHUM
®I'OC cpennero obiero 00pa3oBaHus, MPEAbIBISIEMBIX K CTPYKTYpE, COACPKAHUIO
U pe3yJbTaTaM OCBOCHUS Y4YE€OHOW ITUCIUTUIMHBI «XHWMHS», B COOTBETCTBHH C
«PexoMeHanusMu 1Mo OpraHU3AIMK TOMYYCHHSI CPEIHEro oO0Iero oOpa3oBaHUS B
Mpeesiax OCBOCHHUS 00pa30BATENBHBIX MPOTPAMM CPEAHETO MPOdheCcCHOHATHHOTO
oOpa3oBaHMs Ha 0a3e OCHOBHOI'O OO0Iero oopasoBaHus...» (mucbMo [lemaprameHTa
rOCYJIapCTBEHHOM MOJUTHKHU B cdepe cpeaHero npodeccnoHaabHoro o0pa3oBaHus U
npodeccroransHoro 00ydeHuss Munnpocserienus Poccun ot 01.03.2023 Ne 05-592),
IpUMEpPHON MporpamMMoi o0I11e00pa3oBaTebHON YUeOHONW AUCIUTIIMHBI « XUMUS»
(aBrop HO.YO. Ilerpoma, MPIIO, 2022 r.) ¢ y4eToM COIMaIbHO-PKOHOMHUYECKOTO
npoduiig noxyyaeMoro npodeccuoHaIbHOro 00pa3oBaHus.

1.2. MecTo IMCHUIJIMHBI B CTPYKType OCHOBHOWH mpodeccHOHAIbLHOM
0o0pa3oBaTeIbHOI MPOrpaMMBblI:

Oo6meo6pazoBaTenbHas yueoHas aucrumummaa OY /.12 Xumus B COOTBETCTBUU
c ®I'OC COO uBxogutr B 001I€00pa30BaATEIbHBIA LUK YYE€OHBIX JAUCIMILINH,
n3y4aeTcs Ha 6a30BOM YpPOBHE.

TpedoBaHus K pe3yjabTaTaM 0CBOEHHS AMCIUINIUHBI:
Cognepxkanue  nporpamMmbl  «XUMHUS»  HalpaBlIeHO Ha  JIOCTHXKEHUE
CIEYIOIIMX Yeell.

—  ¢dopMupoBaHre y OOydYalOlIUXCA yMEHHUS OIEHUBATh 3HAYUMOCTH
XMMHUYECKOTO 3HAHUS ISl KaXKI0TO YEJIOBEKA;

—  (dopMupoBaHKE Y 00yUJAFOIIUXCS I[ETOCTHOrO IPEACTABICHHUS O MUPE U POJIH
XMMHUHU B CO3/IaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA; YMEHHUS
OOBSACHITh OOBEKTHI W TIPOIECCH OKPYXKAIOIMIEH IEHCTBUTEIHLHOCTH: MPUPOTHOM,
COLMAJIBHOM, KyJbTYPHOM, TEXHUYECKON CPEeJIbl, — UCIIOJIb3YS JIJI1 3TOT0 XUMHUYECKHUE
3HAHUS,

—  pa3BuTHE y 00yYaIOIIMXCsl YMEHUN pa3inyath (pakThl U OLICHKU, CPABHUBATH
OIICHOYHBIE€ BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUAMHU OLICHOK M CBSI3b KPUTEPUEB C
OTIPE/ICJICHHOM CUCTEMOM IIEHHOCTEH, (PopMyTupoBaTh 1 000CHOBBIBATH COOCTBEHHYO
MO3UIIHUIO;



—  mpuoOpeTeHre OO0ydYaroIIMMUCS OIMbITa PAa3HOOOpPA3HOW NEATEeIHLHOCTH,
MO3HAHUS W CaMOTO3HAHUS; KIIIOYEBBIX HABBIKOB, HWMEIOIIUX YHUBEPCAITHLHOE
3HAYCHHUE IS PA3JMYHBIX BHUJIOB JEATCILHOCTH (HABBIKOB PEIICHUS MPoOIeM,
MIPUHSITHUS PEIICHUH, TOMCKA, aHAIIN3a U 00pa00TKH HH(POPMAITNHA, KOMMYHUKATHBHBIX
HABBIKOB, HABBIKOB W3MEPEHHM, COTPYIHHYECTBA, OE30MAaCHOTO OOpaImieHus C
BEII[ECTBAMH B MIOBCETHEBHOM KU3HH).

OcBoeHue cojiepKaHusl Y4yeOHOW JUCHUIUIMHBI «XUMHUS» MPEIoiaraet
JOCTH)KEHHUE 00YUaIOIIMMHUCS CIAEAYIONINX PE3YIbTaTOB:

OK 01. Beibupats criocoObl perieHus 3a1a4 npodecCuoHaIbHON eI TeIbHOCTH
IPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonws3oBaTb COBpPEMEHHBIE CpEACTBAa TMOMCKA, aHalu3a |
UHTEpIpeTalud UHPOpMallui, U UHPOPMAIIMOHHBIE TEXHOJOTUU [JISl BBIIOJHEHUS
3a/1a4y mpodeccuoHaIbHOM 1eITeIbHOCTH;

OK 04. Db dexTuBHO B3aUMOACHCTBOBATH U pa0OTaTh B KOJUICKTUBE i KOMaH/IE;

OK 07. ConelicTBOBaTh COXPaHEHUIO OKpY>Karolen Cpenpbl,
pecypcocOepeKeHHIO, NMPUMEHATh 3HAaHUSA 00 HW3MCHEHHWHM KIMMaTa, HPUHIIHAIIBI
OepeKITMBOTO MPOU3BOICTBA, I3((HEKTUBHO IEWCTBOBATH B YPE3BBIYANHBIX CUTYAITHSX.

Kosau4yecTBo 4acoB Ha 0CBOEHHE MPOrPAMMBI I CUHUIJIMHBI:
O06BeM 06pazoBateNbHOM MporpamMmel 44 yaca, B TOM YHCIIE:

- 3aHATHI BO BSaHMOHCﬁCTBHC C nMpernogaBaTcJICM — 44 ygaca.

dopMa NPOMeKYTOYHOM aTTecTanumn: 1udPepeHIIMPOBAHHbBIN 3a4eT



2. CTPYKTYPA U COAEP)KAHUE YYEBHOU JUCIUTILIVHBI

2.1.

1o 0uHOM hopme oOydeHuUs

O0beM yueOHOM IMCUMIIMHA U BUAbI Y4eOHOH padoThl

Bup yuyeOHoii padoTshl

Oo0BeM yacoB

O06BeM 00pa30BaTEIILHOM MPOrPAMMBbI

44

Bcero y‘IC6HBIX 3aHSATHUM BO B3aUMOJICHCTBHUH C npenogaBaTciieM

42

B TOM 4YucJje:

IMPAKTHUYCCKHUEC 3aHATHA

CamocTosiTenbHas pabota

WUTOTOBAS ATTECTAIUS TI0 JUCITUTIIMHE B (hopMe
b epeHIMpOBaHHOTO 3a4eTa

Koncynpramuu

10 3a09HOM (hopme 00yUeHUs

Bun yuyeO6Hoii padoThI

Oo0BeM yacoB

O06BeM 00pa30BaTEILHOM MPOrPaAMMBbI 44
Bcero yueOHBIX 3aHITHI BO B3aUMOJCHCTBUY C TIPENOJaBaTeIeM 3)
B TOM 4YHCJIe:

MPAKTUYECKHUE 3aHATHUS )
CamocrosiTenpHast paboTa 38
Koncynpramuu -
UTOrOBas aTTECTAIUs MO JUCHUIUIMHE B hopMe 1
nuddepeHIIMpOBaHHOTO 3aUeTa




2.2. Temarudeckuii njiaH u cogep:kanue ydeoHoi gucuumiauabl OY 1,12 Xumusn

HaumenoBanme Conep:xkanue y4e0HOro MaTepuaJa, 1a00paTopHble U MPAKTHYECKHE PadOThI, O0bem yacoB | ®opmupyembie
pa3aesnoB U TeM caMoCTosITeIbHAsA padoTa 00y4yammXxcs, Kypcopasi padora (IIpoeKT) o0mme n
npodeccuoHa
bHbIE
KOMIIeTeHIIUH
1 kypc 2 cemecTp
Pasnea 1. OcHOBBI CTPOCHHUSI BelleCTBA 4
Tema 1.1. Coaep:xaHue yueOHOro MaTepuaJia OK 01
CrpoeHue aToMOB CoBpeMeHHast MoJienb CTpoeHus aToMa. CUMBOJIMYECKHUM SI3bIK XUMUU. XUMUAYECKHUI 2
XUMHUYECKHUX AJIEMEHT. DJeKTpoHHas KoHpUrypauus aroma. Knaccupukanus XuMHIECKUX
3JIEMEHTOB U IpUpoJa 3JIEMEHTOB (S-, P-, d-351eMenThI). BajieHTHBIC 371eKTpOHBI. BaileHTHOCTS.
XUMHYECKON CBSI3U DJIEKTpOHHAS MPUPOJA XUMUYECKOM CBI3U. DINEKTPOOTPHUIIATEIbHOCTh. Buibl

XUMHYECKOH CBsi3M (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAst, BOJOPOIHAS) U CIIOCOOBI
ee o0pa3oBaHus

Tema 1.2. Coaep:xanue yueOHOro MaTepua 2 OK 01
Ilepuonnueckuii 3akon | [lepmoandeckast cucrema xumudeckux snemeHToB .M. MenneneeBa. @uzndeckuii OK 02
u tabauna J{. 1. cmbicnt [lepuoanueckoro 3akona [[.M. MenpaeneeBa. 3aKOHOMEPHOCTH HU3MEHEHUS
Menneneena CBOMCTB XUMHYECKHX JJIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB B

COOTBETCTBUM C IIOJIOKEHHEM XHMHUYECKOro 3jeMeHTa B Ilepumonnyeckoil cucteme.
MupoBo33peHueckoe © HaydyHoe 3HadyeHue Ilepumommueckoro 3akona JI.U.
MenpeneeBa. Ilpornozsr JI.MI. MenneneeBa. OTKpbITUE HOBBIX XUMHUYECKUX

3IIEMEHTOB.
Paznen 2. Xumnuyeckue peakuum
Tema 2.1. Tunst Conep:kanue y4eOHOIro MaTepuaJa 6
XMMUYECKUX peakimi | Kiraccudukaryst 1 TUITBI XAMUYECKUX PEaKIUi C y9acTHEM HEOPTaHHYECKHUX BELICCTB. 4 OK 01

CocraBneHnre ypaBHEHUN peaKIMil COCTMHECHHMS, PAa3JIOKEHUS, 3aMEIICHHS, OOMEHA, B
T.4. peaKuHﬁ I‘OpeHI/I}I, OKHCJICHUA-BOCCTAHOBJICHU L.

VYpaBHeHUsI OKHUCIEHUsS-BOCCTaHOBIICHHS. (CrteneHb OKucieHUud. OKUCIUTENb U
BOCCTAHOBUTCIIb. COCTaBHeHI/Ie nu ypaBHI/IBaHI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peakmuii METOJAOM 3JIEKTpOHHOTO Oamanca. OKHUCIUTEILHO-BOCCTAHOBHUTEIIbHBIC
peaKLII/II/I B HpHpoz[e, HpOI/ISBO,Z[CTBeHHBIX HpOHCCC&X U JKUBHCACATCIBbHOCTU




OpPTraHU3MOB

Tema 2.2. Conep:kaHue y4eOHOI0 MaTepHuaJia 2 OK 01
DNEKTPOIUTHYECKAS Teopust anexkTpoaUTHUECKON auccounanuu. VoHbL. DIEKTPOIUTHI, HEINEKTPOIIUTHI. OK 04
JIACCOLIMAIUS 1 Peaknun wmonHOro ooOmena. CocTaBieHHE pEaKIMid HWOHHOTO OOMEHa IyTeM
MOHHBIA OOMEH COCTABJICHHS UX TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YpaBHeHHI. KHCIOTHO-OCHOBHBIE

peakuuu. 3aJaHusl HA COCTABJICHHE MOHHBIX PEAKIIHI
Pa3nea 3. CTpoeHne u CBONMCTBA HEOPIAaHMYECKHUX BellleCTB 8
Tema 3.1. Coaeprxanue yueOHOro MaTepuasa OK 01
Knaccudukanus, [Tpeamet Heopranmveckoit xumun. Knaccudukamus HEOpraHUIECKUX BEIICCTB. 4 OK 02
HOMCHKJIaTypa u [Ipocteie u crnoxxHble BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEHIECTB (OKCHIBI,
CTpOECHHE TUJIPOKCHIBI, KUCIIOTHI, COJIH). B3aMOCBS3b HEOPraHWYECKUX BEIIECTB. ArperaTHbie
HEOPraHWYCCKHUX cocTosiHUS BemecTBa. Kpucramnmueckue u amophHbIe BelecTBa. THITBI
BCIICCTB KPUCTAINTMYECKUX PELIETOK (aTOMHAsl, MOJIEKYJISIpHAs, HOHHAS, METAJIJINYecKast).

3aBUCUMOCTh (PU3HUYECKUX CBOKCTB BEIIECTBA OT THITA KPUCTALTUIECKON PEIIETKH.

3aBUCHMOCTh XMMUYECKON aKTUBHOCTH BEILIECTB OT BHUJ1a XMMUYECKOM CBSI3HU U THUIIA

KpUCTaNIN4ecKoi pemeTku. [IpuunHbpl MHOroo0pasus BEIIECTB
Tema 3.2. ®usuko- Conep:kanue y4eOHOIro MaTepuaJia 4 OK 01
XUMHYECKUE CBOMCTBA | MeTtauisl. O6Iue GpU3nuecKre ¥ XUMUUECKUE CBONCTBA METAIOB. CIIoCcOObI OK 02
HEOPraHUYECKHUX MOJTy4eHUsl. 3HaU€HHE METAJIJIOB M HEMETAJJIOB B MIPUPOJIE U )KU3HEAEATEIbHOCTH
BCIICCTB YesloBeKa U oprann3mMoB. Koppo3us MeTaisioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUThHI

METAJIJIOB OT KOPPO3UHU

Hemerannel. O6mue ¢puznueckue 1 XMMUYeCKUEe CBOWCTBA HEMETAIIOB. TUITUYHBIE

cBoiictBa HeMeTaiioB V- VII rpynn. Knaccudukamnus 1 HoMeHKIaTypa

coeMHeHU HeMeTauioB. KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B IIPUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB,

THAPOKCHJIOB, KHCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B I3MECHEHHH CBOMCTB

MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, BBICIINX OKCUIOB U THIPOKCUIOB

Paznea 4. CTpoeHne ¥ CBOIICTBA OPraHHYECKHX BelleCTB 12

Tema 4.1. | Conep:kanue y4eOHOIro MaTepuaJia




Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpI‘aHI/I‘IeCKI/IX BCIICCTB

[TosiBnenue n pa3BUTHE OPraHMYECKOW XMMHM Kak Hayku. [IpeaMer opraHmdeckoi
XUMHH. MeCTO 1 3HaYeHHE OPraHMYeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
XHWMHUYECKOE CTPOEHUE KaK MOPSAOK COECIMHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJIEHTHOCTU. OCHOBHBIE IT0JIO)KEHUS TEOPUHU XUMUYECKOTO CTPOCHUSI OPTraHUUYECKUX
coequHeHnii A.M. bytiepoBa. YTriepoIHbId CKEJIET OpPraHUYE€CKOHW MOJIEKYJIBI.
3aBUCUMOCTb CBOMCTB BELIECTB OT XMMHUYECKOTO CTPOECHUs MouieKyid. M3omMepus u
H30MEpHI.

[Tonatue o ¢ynkumonansHoit rpynme. Pagukan. IlpuHnune!l kiaccupuKaruu
OpraHWYECKUX COEAUHEHUH. MexayHapoaHass HOMEHKJIaTypa W IPUHIUIBI
HOMEHKJIATYPbl ~OpraHmdeckux coeauHeHuid. [loHstne 00 a3oTcomep:kamiux
COEIMHEHUSIX, OMOJIOTUYECKH aKTUBHBIX BellecTBax (YIJieBojax, KHpax, Oeikax H
Jp.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHUAX (MOHOMEP, MOIMMEpP, CTPYKTYPHOE 3BEHO)

OK 01

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COECTMHEHNN

Conep:kanue y4eOHOIro MaTepuaJa

OU3UKO-XMMHYECKUE CBOMCTBA OPraHUYECKUX COCIUHEHUN OTACIbHBIX KJIACCOB
(ocobeHHOCTH KiIacCU(UKAIIMK U HOMEHKJIATYPbl BHYTPH KJIacca; TOMOJIOIMYECKHIMA
psan u obmas dopmyna; u3oMepus; GU3NIECKUE CBOMCTBA, XUMUUYECKHE CBOMCTBA;
CHIOCOOBI TOTyUYEHUS):

— MpenebHbIe YIIIEBOAOPOIbI (aJKaHbl U LIUKIIOANKaHbl). ['opeHrne MeTaHa Kak OJuH
U3 OCHOBHBIX HCTOYHHMKOB TEIJIA B POMBIIUIEHHOCTH U ObITy. CBONCTBA MPUPOTHBIX
YIJIEBOIOPOAOB, HAX0XK/IEHHE B IPUPOJIE U IPUMEHEHHUE alIKaHOB;

— HenpeJebHbIe (ATKEHbI, aTKUHBI U aJIKaIU€Hbl) U apOMAaTUYECKHUE YTIIEBOJOPOIbIL.
I'openue aneTmineHa Kak UCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJIsl CBaApKH U
PE3KHU METAIIJIOB

— KHUCJIOPOJICOEpIKaIe COSAMHEHUs (CTUPTHI U (PEHOJIbI, KapOOHOBBIE KUCIIOTHI U
5GUpkI, ambAETHAbl M KETOHBI, KUPBI, yrieBonsl). IIpakTuyeckoe NnpHMeHEHHE
STWJICHIJIMKOJIS, ThuleprHa, ¢penona. [Ipumenenue popmanbpaeruaa, aneranpiaeruia,
YKCYCHOM KHCJOTBHl. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIJIOT. Moromue
CBOICTBA MbIJa

—  a3oTcoAepKamue  COoeNWHEeHHWs  (aMHHBI WM AMHUHOKHUCIOTBI,  OCJIKH).
BricokOMONEeKyIsIpHbIE COSAMHEHUS (CHHTETUYECKHE M OHOJIOrMYeCKH-aKTUBHBIE).
Mounomep, monuMep, CTpyKTypHoe 3BeHO. [lonumepusanusi 3TujieHa KaKk OCHOBHOE
HaITpaBJICHUC €ro HUCIIOJIb30BaHUs. I'enerudeckas CBA3b MCXKAY KiacCaMu
OPraHN4eCKUX COCTMHEHUN

OK 01
OK 02
OK 04

Tema 4.3.

Conep:kanue y4eOHOIro MaTepuaJa




Nnentndukanus buooprannueckue coenunenus. [lpumeHeHue W OMoJIOTHYECKask POJb YTIIEBOJOB. OK 01
OpPraHUYEeCKUX OxuciieHue YIJIEBOJIOB — MCTOYHUK DSHEPrUM >KUBBIX OpraHu3moB. Oobnactu 4 OK 02
BCIIIECTB, X 3HAUCHUE | MPUMEHEHUsSI aMHUHOKHCIOT. [IpeBpamieHus OC€IKOB THINIM B  OpraHuU3Me. OK 04
Y IIPUMEHEHUE B buonornueckue ¢yHkuun OenkoB. buonormueckue QyHKuMum OKkupoB. Poib
OBITOBOM U OpraHWYECKON XMMHUH B PEIICHUH MPOOJIEM MUIIEBON OE30MaCHOCTH
IIPOU3BOJCTBEHHOMN Ponb opranndeckoil XuMHUM B pEIICHUH NMPOOJIEM SHEPreTHUECKO 0€301MacHOCTH, B
JEATEIbHOCTH Pa3BUTUU MEIULIHHBI, CO3JAHUU HOBBIX MAaTEPHUAIOB, HOBBIX MCTOYHUKOB >HEPIUU
yesoBeKa (ayibTepHATUBHBIE HCTOYHUKUA SHepruu). ONacHOCTh BO3JECUCTBUS Ha JKHUBBIC
OpraHU3Mbl OPraHMYECKHX BEIIECTB OTAENBHBIX KJIACCOB (YTJEBOJIOPOAbI, CIHPTHI,
(beHOoIIbI, XJIOpOpraHuYecKre MPOU3BOJHBIC, albACTHIBI U Jp.), CMBICT MOKa3aTes
MPEAENIBHO JOIMYCTUMOM KOHLIEHTpaluu
Pa3nes 5. Kunernueckne u TepMoAMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHMA XUMHYECKHX PeaKIuii 4
Cxkopoctb xumnueckux | CogepskaHue y4eOHOro MaTepuasa 4
peaKIui. CKOpOCTh peakIMM, €€ 3aBHCHUMOCTb OT pa3lIW4YHbIX (DAKTOPOB: TMPHUPOJIBI OK 01
XUMHYECKOE pearupyrommx BEIMIECTB, KOHIEHTPALMN PEarupyrolux BEHIECTB, TEMIEpPaTyphl U 4 OK 02
paBHOBECHE IUTOIIAM PEAKIIMOHHON MOBEpXHOCTH. TeroBble 3(h(HEeKThl XMMHUYECKUX PEaKLUil.
DK30- ¥ SHIOTEPMHUYECKUE, PEAKIUU.
OOpatumocTh peakiuii. XMMUYEeCKOe PaBHOBECHE U €0 CMEIIEHUE MO ACHCTBHEM
pa3nuuHbIX (AaKTOPOB (KOHIEHTPALIMS peareHTOB WK MPOIyKTOB PEaKkIiuu, JaBJICHNUE,
TeMIlepaTypa) AJs CO3JaHHUsl ONTUMANbHBIX YCJIOBUNH IPOTEKAHUS XUMHUYECKHX
npoueccoB. [Ipunnun Jle [laTense
Pa3znea 6. PacTBOopbI 4
Conep:xanue yueOHOro MaTepuaJia
PactBopenne kak  ¢usmko-xummuueckuii  mporecc.  PactBopbl.  CriocoObl 4 OK 01
IIPUTOTOBJIEHUST pacTBOpoB. PactBopumocTh. MaccoBass 10is pacTBOPEHHOTO OK 02
BemiecTBa. CMBICH TMOKa3areysl MPeNebHO JONMYyCTUMOW KOHIIEHTpPAlMU W €ro OK 07

[TonsaTHe o pacTBopax

HCIOJIb30BAHUE B OIICHKE HKOJIOTUYECKOM 0€301MacHOCTH.

[IpaBmia SKOJOTMYECKH II€IeCOO0Opa3HOr0 TMOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEIAX COXPAHEHUS CBOErO 3J0pPOBbA U OKPYXKAIOLIEH MPUPOIHON
Cpelibl; OIACHOCTh BO3ACHCTBUS HA KUBBIE OPraHU3MbI ONPEIEICHHBIX BEILIECTB.
PemeHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha  PacTBOPHI,
HCIOJIb3YeMbIE B OBITOBOM U MPOU3BOJCTBEHHON AESITEILHOCTH YeJIOBEKa

Paznen 7.

Xumus B ObITY H IPOM3BOACTBECHHOM 1eATEJbHOCTH YeJI0BeKA
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Xumus B ObITY U
MIPOU3BOACTBEHHOMN
NEeSITEIIbHOCTH
YeloBeKa

Conep:xaHue y4eOHOIro MaTepuaJa

Hogelimue noctukenus XMMUYECKOM HAyKH U XUMAYECKON TEXHOJIOruU. Poiib xumun
B 00€CIeUeHUH HKOJOTUYECKON, HSHEPreTHYECKOM W THUIIEBON 0e301acHOCTH,
pa3BuTHM MenuiuHbl. [IpaBuia moucka M aHalnM3a XMMUYECKOH uHpopManuud u3
pasNUYHBIX MCTOYHUKOB (HaydyHas M ydeOHO-Hay4Has JIUTepaTypa, CpencTBa
MaccoBoi nHpopmanuu, cets MIHTEepHET)

OK 01
OK 02
OK 04
OK 07

JAnddepennnpoBaHHbIi 3a4eT

Bcero:

44
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IIpumepHbie TeMbl pepepaToB (CO00IIEHMI),
HHIMBUHIYAJIbHBIX IPOCKTOB

- Kuszne u gesrensHocTh . . Menneneena.

— «IlepuoanueckoMy 3aKOHY OyayIee He TPO3UT Pa3pyILICHUEM. .. »

— Cunres 114-ro anemenTa — TpuyM@d poccuiickux hrU3uKOB-sICPIIUKOB.

— N3oTonkl Bogopoaa.

- Hcnonb3oBaHue paMOaKTUBHBIX U30TONOB B TEXHUYECKHUX LIETSAX.

- PeHTreHoBCcKOE U3TyYeHHUE U €ro UCIOJIb30BAaHUE B TEXHUKE U MEIUIIMHE.

- [1na3mMa — 4yeTBEepTOE COCTOSIHUE BELIECTBA.

- AMop(dHbIe BemecTBa B MpUPoO/ie, TEXHUKE, OBITY.

- OxpaHa okpyxaromieil cpeabl OT XMMHYECKOTO  3arpsi3HEHUS.
KonuyecTBeHHBIE XapaKTEPUCTUKU 3arps3HEHUS OKPYKAIOILEH Cpeibl.

- [Ipumenenue TBepAOro u razoodpasHoro okcuaa yraepoaa (IV).

- 3ammTa 030HOBOT'0O 3KpaHa OT XMMUYECKOT0 3arpsi3HEHHUS.

- ['pyOoaucnepcHble CHCTEMBbI, UX KIAacCU(UKALKA U HCIOJb30BAHHE B
npo(hecCHOHANBEHOM NeSATENbHOCTH.

- KocmeTrnueckue renu.

- IIprMeHenue CyCrieH3ul U SMYJIbCUN B CTPOUTEIIBCTBE.

— Munepaibl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JTUTOC(EPHI.

- PactBopsI BokpyT Hac. THIIbI pacTBOPOB.

- Boja kak peareHT U cpeia AJii XUMUYECKOTO poliecca.

- Kuznb u nesrenbHocTh C. AppeHuyca.

- Bkrnaa oTedecTBEHHBIX YUEHBIX B PA3BUTHE TEOPHUH AIIEKTPOIUTHUECKOM
JUCCOLIMALNH.

- VYcTpaHeHUe KEeCTKOCTH BOJAbl Ha MPOMBINUICHHBIX MNPEANPUITHSIX. *
CepHas KHCIIOTa — «XJ1€0 XUMUYECKON TTPOMBIIIIIEHHOCTHY.

— Hcnonbs30BaHWEe MUHEPAIbHBIX KUCIOT Ha MPEIIPUATHUAX Pa3IUYHOrO
npoduis.

— OKcHIBI M COJU KaK CTPOUTENbHBIE MaTEPHAIIBI.

- Hcropus rurca.

— [ToBapeHHas COJIb KaK XUMUYECKOE ChIPhE.

— MHuoronukuii kapOoHAT KajdblUs: B MPHUPOJE, B MPOMBIIIJICHHOCTH, B
ObITy. Peakuyu ropenust Ha MpOU3BOJICTBE U B OBITY.

— BuptyanbHoe MOAEIUpPOBAaHNE XUMUYECKUX MPOLECCOB.

— DNEKTPOJIU3 paCTBOPOB AIIEKTPOITUTOB.

— DNEeKTpOJIN3 pacIlyIaBOB AIEKTPOJIUTOB.

— [IpakTrueckoe IIPUMEHEHUE ANIEKTPOJIN3A: papuHHpOBaHUE,
raJlbBaHOIUIACTHKA, FaJIbBAHOCTETHSL.

— Koppo3sus meTtamioB u ciocoObl 3alMThl OT KOPPO3UH.

— WNuepTHBIE UK O6J1aropoAHbIE Ta3bl.

— Poxnaromue conu — rajgoreHsl.

— Hcropus mBencKkon CIIYKH.

— Wcroprsi BOBHUKHOBEHUS M pa3BUTHUSL OPTaHUYECKON XUMHUH.
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2.3 XapaKTepuCTHKA OCHOBHBIX BH/IOB Y4eOHOM 1eATeJIbHOCTH 00y4alouXxcst

Conep:xxanue o0y4eHust

XapaKTepMCTmca OCHOBHBIX BUA0B N€ATCJIbHOCTH

o0yuyawuierocst
Pa3znen 1. OCHOBBI CTPOCHHUS BelIECTBA
Tema 1.1. Ctpoenue aTomoB CocraBisaTh XuMu4eckue (opMysibl  COEAMHEHUH B
XHMHYECKHX 3JIeMEHTOB U COOTBETCTBHUM CO CTENEHbIO OKHUCIEHHUS XMMHUYECKHX
NPHPOJAa XUMHYECKOI CBA3H 3JIEMEHTOB, UCXOAs u3 BaJICHTHOCTH u

ANEKTPOOTPHUIIATEIbHOCTH

Tema 1.2. Ilepuonmueckuii
3akoH 1 Tabauna JI.H.
MenpeneeBa

XapakTepru3oBaTb XUMUYECKHUE 3JIEMEHTHI B COOTBETCTBUU
C UX MOJOXEHUEM B MEPUOJUYECKON CUCTEME XUMMUYECKUX
anemeHToB JI.U. MeHneneeBa

Pa3znen 2. Xumuyeckue peakiumn

Tema 2.1. TUNBI XUMHYECKHUX
peakuuii

OObsicHEHHE  CYIIHOCTM  XMMHMYECKMX  IIPOLECCOB.
Knaccupukanuss XUMHUECKHMX pEaKUUH IO pazIuuHBIM
NPU3HAKAM: YHUCIYy M COCTaBy HPOAYKTOB M PEarcHTOB,
TerioBoMy 3¢ ¢ekTy, HampaBieHUio, (asze, HATUYUIO
KaTajln3aropa,  WM3MEHEHUIO0  CTENEHEeHl  OKMCIEeHHUs
AJIEMEHTOB,  00pa3yloIuX  BeIIecTBA. Y CTaHOBKa
IIPU3HAKOB OOILEro M paziIMyHOro B THUIIOJOTUM PEAKLIUN
JUIL ~ HEOPraHMYECKOM M OpPraHM4eCKOM  XUMHUH.
Knaccugunukanus BemecTs U IpoleccoB ¢ TOUKU 3pEHUs
OKHCIIeHUA-BoccTaHOBIeHUs. CocTaBieHue ypaBHEHUH
peaKknMii ¢ IMOMOINBIO METOAA 3JIEKTPOHHOro OayaHca.
OOBsicHEeHHE 3aBUCUMOCTH CKOPOCTH XUMHUECKOM peakiuu
U TOJIOKEHHUS XMUMHUYECKOIO PAaBHOBECHS OT PA3JIMYHBIX
¢dakTopos

Tema 2.2.
JIEKTPOJIUTHYECKAS
AUCCOUMALMS M MOHHbIH
o0MeH

CocTaBisITh YpPaBHCHUA XHUMHUYCCKHUX PCEAKIIMU HOHHOI'O
oOMmeHa ¢ Y4aCTUCM HCOPTraHUYCCKHX BCUICCTB

Pa3nea 3. Ctpo

eHHe U CBolicTBa HECOPraHMvIeCKUX BEUHIECTB

Tema 3.1. Knaccuduxauus,
HOMEHKJIATYpa U CTPOeHHe
HEOPraHW4eCKHX BelleCTB

KnaccupunupoBarb ~ HeopraHMYecKMe  BelIeCTBa B

COOTBECTCTBHH C UX CTPOCHUEM

Tema 3.2. dusuko-
XHMHUYECKHe CBOMCTBA
HEOPraHN4eCKMX BellecTB

YcTanaBnuBath 3aBHUCHUMOCTh (bU3UKO-XUMHYECKUX
CBOMCTB HEOPTraHWYECKUX BEIIECTB OT CTPOEHHUS aTOMOB U
MOJIEKYJI, @ TAKXKe TUIa KPUCTAJUIMUECKON pelIeTKu

Paznen 4. Ctp

Oe¢HHE U CBOIiCTBA OPraHuYe¢CKHUX BCIICCTB

Tema 4.1. Knaccudguxanus,
CTPOeHHE M HOMEHKJIATYPa
OpraHM4yecKuX BellecTB

Knaccudunuposats OpraHHYecKue
COOTBETCTBHUH C UX CTPOCHHEM

BEILECTBA B

Tema 4.2. CBoiicTBa
OPraHUYeCcKUX COeAUHEHHU I

VcranaBauBarth 3aBUCHUMOCTB (1)I/I3I/IKO'XI/IMI/I‘ICCKI/IX
CBOMCTB OpTraHUYCCKUX BCHICCTB OT CTPOCHHUA MOJICKYJI

Tema 4.3.

Nnentunduxanus
OPraHMYecKHUX BelecTB, X
3HAYEeHHUEe U IPMMEHEeHUe B
OBITOBOI U MPOU3BOACTBEHHOM
AeATeIbHOCTH Ye10BeKa

OO00CHOBBIBATh 3HAYEHHE U MPUMEHEHHE OPTaHMYECKUX
BEIIECTB B OBITOBOM M MPOM3BOACTBEHHOUN AEATEIHHOCTH
YenoBeKa uX (PU3NKO-XUMUYECKMMH CBOHCTBAMU

Pazgen 5. KunHermueckue wu

TCPMOAUHAMUYCCKHE 3aKOHOMECPHOCTH MNPOTCKAHMSA
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XHMHYECKHX peaKIui
CkopocTh XMMHYECKHX UccnenoBate  BIMSHUE  W3MEHEHUS  KOHLECHTPALUU
peakumii. BEILIECTB, PEAKIMU CpeAbl U TEMIEPATyphl Ha CMEIICHUE
XuMHYeCKoe paBHOBeCHE XUMHYECKOTO0 PABHOBECHSI
Pazneu 6. PacTBOpBI

IlonsiTHe 0 pacTBOpPax | HccnenoBaTh XMMHUYECKUN COCTAB PACTBOPOB

Paspnea 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKA
Xumus B ObITY U OrneHuBaTh MOCIEACTBUS OBITOBOM M TPOU3BOACTBEHHOM
NPOU3BOACTBECHHOM JIEATEIIPHOCTH YEJOBEKa C TIO3WIMM  DKOJOTHYCCKOM
JesTeJILHOCTH YeJ0BeKa 0e30macHOCTH

3. YCJOBUS PEAJIM3ALIMU YUYEBHOM JJUCHUTLJIUHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHATIbLHO-TEXHUYECKOMY
o0ecrneYeHu 10

Kabunet xumun uinm yueOHONM XUMUYECKOM JIa0OpaTOPHH.
O6opynoBanue yuyeOHOTO KabWHETA:
- KOMIUIEKTHI CIIEIHATM3UPOBAHHON yueOHO MebenH,
- JIOCKa KJlaccHasl,
- TPOEKTOP,
- DJKpaH,
- HarIsgHbBIE TOCO0ud,
- TEXHHUYECKas JIOKYMEHTAIlus,
- KOMIIBIOTEp C YCTAaHOBJIEHHBIM JIMIICH3MOHHBIM IPOTPAMMHBIM
o0ecreueHueM:
OC Windows, MS Office, cnpaBoYHO-TIOUCKOBOM CHCTEMOM
«Koncynprantllmrocy, ¢ BbeIXOAOM B ceTh «VIHTEpHET» W JIOCTyIIOM B
AIEKTPOHHYI0 HHPOPMAIIMOHHO-00pa30BaTEILHYIO CPEy.

3.2. UapopmannonHoe odecrnevyeHue 00y4eHUs

IlepeyeHbp y4eOHBIX M3AAHWH, JONOJHHUTEJIbHON JIUTEPaTyphl,
HNuTepHeT-pecypcoB

OcHoBHas quTEpaTypa:

1.T'a6bpuensa O. C. Xumus. 10 knacc. bazossiii ypoBensb. / O.C. I'abpuensu, U.T.
OctpoymoB, C.A. CnankoB. - Mocksa : [Ipocsemenue, 2024. - 128 c. - ISBN 978-5-
09-112176-6. - URL: https://ibooks.ru/bookshelf/390815/reading

2.T'abpuensa O. C. Xumus. 11 knacc. bazossiii yposensb. / O.C. I'abpuensu, U.T.
OctpoymoB, C.A. CnankoB. - Mocksa : [Ipocsemenue, 2024. - 127 c. - ISBN 978-5-
09-112177-3. - URL: https://ibooks.ru/bookshelf/390824/reading

JlonoJIHUTeIbHAS JIUTEepaTypa:
1. Xumus :  y4eOHMK  JJI1  cpeaHero  MnpodeccCHOoHaIbHOTO

obpazoBanus / FO. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. Illanosain ;
oz o6mielt penakiueii I'. H. daneeBa. — 2-e uz ., nepepad. u jon. — Mockga :
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N3natenscTBO FOpaiir, 2023. — 431 c. — (ITpoeccuonanpHoe

obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct : 2JIEKTPOHHBIA //
OGpazoBatenbHas maTdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/513073

2.  Xumusa. 3amayHuK : y4eOHOe  mocoOue Ui CpEIHEero
npodeccuonansHoro ooOpazoBanusi/ FO. A. JlebeneB [u np.]; mox oOmen
penakiuenr ['. H. ®aneeBa. — MockBa: WM3marensctBo FOpaiit, 2023. —

236 c. — (IIpodeccuonanproe obpazoBanne). — ISBN 978-5-9916-7786-8. —
Texcr : amextponnsiii // OOpaszoBatenbHas miatdpopma HOpaiit [caiit]. —
URL: https://urait.ru/bcode/513091

3. Tynukun, E. 1. Xumus. B 2 4. Yacte 1. O0mmas u Heopranudeckas
XMMHUS . yY4EeOHHMK JUIi  CpeaHero mpodeccuoHaabHOro oOpasoBaHus /
E. W. Tynukun. — 2-e¢ u3a., ucnp. u aomn. — Mocksa : U3gaTensctBo FOpaidt,
2023. — 385 c. — (IIpodeccuonanpHoe obOpazoanue). — ISBN 978-5-534-
02748-8. — Tekct : snekTpoHHbll // OOpaszoBaTenpHas miargopma FOpait
[caiiT]. — URL.: https://urait.ru/bcode/513730

4. Tynukun, E. 1. Xumus. B 2 4. Yacte 2. Oprannyeckass XuMus :
y4eOHHK I cpemHero npodeccunoHanbHoro oopazoanus / E. . Tynukun., —
2-¢ w3a., ucnp. u gon. — Mocksa : U3garensctBo IOpaiit, 2023. — 197 ¢. —

(ITpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-02749-5. — Texkcr :
anekTpoHnbii  // OOpaszoBarenbHas iatrgopma FOpaiitr  [caiit]. —
URL: https://urait.ru/bcode/513731

HNHuTepHeT-pecypcsl

1. http://hemi.wallst.ru/ (O6pa3oBatenbHbIN CAaNT IS MKOJIHHHUKOB

«XuMus»).

https://www.chem.msu.su/ (3aekTpoHHas OMOIMOTEKA IO XUMHUH ).

https://hvsh.ru/ (xypHam « XuMus B mKOIEY).

https://hij.ru/ (xkypHan « XaMUs ¥ )KA3HBY ).

o B W

https://elementy.ru/catalog/3648/Khimiya i khimiki chemistry chemists

COM (3JIEKTPOHHBIN )KypHAI « XUMUKH U XUMUSD»)
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
YYEBHOU JUCIIUIIJIMHBI

KOHTpOJIB /| OIlCHKA PE3YyJIbTATOB OCBOCHUA JUCHHITIINHBI
OCYIICCTBIACTCA ITPCIIOJAABaATCIIEM B IIPOLCCCC ITPOBCACHUA SaHHTHﬁ, TCKYHICTO

U TPOMEKYTOYHOTO KOHTPOJIS, a TaKkKe
WHJVBHTyaJIbHBIE 3a/IaHUS], IPOCKTHI.

BBIITOJIHCHU L 06y‘-IaIOI]_II/IMI/IC$I

Pe3yabTarsl 00y4yeHus
(IMYHOCTHBIE, MPeIMeTHbIE, MeTanpeAMeTHbIE)

®opMbI U METO/IbI KOHTPOJISA B
OlIeHKH Pe3y/JbTATOB 00y4eHHusl

OK 01. Beibupats crmocoOsl pemeHust 3a1aq
npodeCCHOHATILHOM 1A TeNbHOCTH IPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM;

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEICTBA
TIOWCKa, aHAJIM3a U UHTEPIPETauy HHPOpMaIu 1
uH(OPMAIIMOHHBIEC TEXHOJIOTUH JJIs1 BEITIOTHEHUS
3a7a4 MPo(eCCUOHATBHON NeSITeTLHOCTH;

OK 04. D¢ dexTuBHO B3auMOICHCTBOBATH U PabOTAThH
B KOJUICKTHBE U KOMaH/IC.

— UHAWBUIYaIbHBIN U / UIH
IPYIIIOBOM YCTHBIN OIIPOC

— TpOBepKa BBITTOJTHEHUS
MIOCTaBJIEHHBIX 3a/1a4.

— UHAUMBUIYyalbHas WIA TIpyNIoBas
pabota (mpeacTaBieHNe BBIITOIHEHHOTO
3aJIaHus).
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