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1 OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI YYEBHOI'O

INPEIMETA

«HanmeHoBaHue y4eOHOI0 mpeaMeTa»

1.1 MecTo AMCUMIUIMHBI B CTPYKType HPOIrpaMMbl NOATOTOBKHM CIELHMAJUCTOB CPeIHero

3BCHA

Y4eOHBII TpenMer

«XUMHUSI»

OTHOCHUTCS K TIpeAMeTHOW obmactu

«XUMHS»

o6u_[eo6p33013aTean0My LUKy IIporpaMMbl MOATOTOBKU CIIEIIUAJIHMCTOB CPEAHCTO 3BCHA.

1.2 TpeGoBaHust K pe3yJbTaTaM 0CBOEHHS
TpeboBaHus K JHMYHOCTHBIM, METANPEIMETHBIM, MPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
0a30BOTO Kypca IpeICTaBICHBI B TaOIHIIC:

Ko n Ilnanupyemble pe3yJibTaThl 0CBOCHHUS MpeAMeTa

HAaNMEHOBaHHUeE

¢opmupyembIx O6ume’ MpeamerHbie’

KOMMeTeHIMii

OK 01. YMmeHue aHamu3upoBaTh cBolicTBa | [IoHMMaHMEe XMMUYECKUX CBOMCTB
MaTepuajioB € TOHYKH 3pCHHS WX | MeTaJUIOB M CIUIAaBOB (KOPpO3HA,
XHMHYECKOTO COCTaBa. OKHCIIEHNE, TTACCUBALI).

OK 02. Ilonumanue B3aUMOCBA3H | 3HaHUE MTOJIMMEPHBIX u
XUMHYECKUX TMPOLECCOB M (DUBMKO- | KOMIIO3UTHBIX MaTepuaioB
MEXaHWYECKUX CBOHCTB MATEPHANIOB. | (1enviocTolKOCTS, XUMITgecKas

MHEPTHOCTB)

OK 04. CriocoOHOCTD wiaHupoBatk | [Togbop MarepuansoB ¢ y4eToM
OKCIICPUMCHTBI (Hampumep, | xpmideckoif CTOHKOCTH B pa3HBIX
TeCTHpOBaHIe KOPPO3SHOHHON | chenax  (arpeccHBHBIE  KHIKOCTH,
CTOHKOCTH MaTepHaJoB)

BBICOKHE TEMITEPATYPHI)

OK 07. Ornenka 3KOJIOTMYECKUX u | OnieHKa COBMECTMMOCTH MaTepHaIIOB
TCXHOJIOTHYCCKHUX PUCKOB npu (KOHTaKTHaX KOppo3us, ﬂyl(b(bygl/lg)
BBIOOpE XUMUYECKUX MOKPBITHIHA

MK 2.3. Ilonumanue nOpuYyMH U3HOCA U

CIoco0o0B ero MpeaoTBpallICHUA

[IpaBunbHEI BBIOOp W Oe3omacHoe
NIPUMEHEHHE XHWMHKATOB; HAaBBIKA
paboThI c npubopamMu u
HHTEPIIPETAINN JTaHHBIX




2 CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEIMETA

2.1 O0bemM yuyeOHOro npeaMeTa U BUAbI y4eOHOMH padoThl

Buj yueGHoili pa6oTsl

O0beM B yacax

YuyeOHasi HArpy3Ka 00y4alOMXCH: 78
BaApHATHBHASA YaCTh 39
B TOM YHCIIE:
JIEKIIUU, YPOKHU 46
CEMUHApPCKUE 3aHATHUS 2
IIPAKTUYECKUE 3aHATUS 12
J1a00paTOPHBIC 3aHITHUS 16

WHIVBHAAYAJBHBIN IPOEKT (NpU HAAUYUU)

IIpome:kyTouHas aTTecTanun B opme
g hepeHIIMPOBAHHOTO 3a4eTa

2 cemectp

2 (3a cUeT JIeKIHi1)




2.2 TemaTu4ecKHii MJIAH U coiep:KaHUe y4eOHOro mpeamMera «XuMHUSD»

HaumenoBanue Coaep:xanue y4eOHOro MaTepuaJa, JJ1abopaTopHble, IPAKTHYECKHE 3aHATHS, O0beM yacoB Yposens
pa3/iesioB U TeM CaMOCTOsITeIbHAsI padoTa 00yYaloHXCs OCBOCHHUS
1 2 3 4
Paznea 1. Teopernyeckue 0CHOBbI OPraHUYeCKOM XMMHHU
Tema 1.1. Coaep:xkanue yueOHOro MaTepuaJa
IIpeamer 1. [IpenmeT opranuyeckoil XUMHUM: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE B MOJYUCHUHU
OpraHu4ecKoi HOBBIX BEIIECTB M MaTepHasIOB. Teopusi CTpOCHUsT opraHuYecKkux coenuHeHuit A.M. bytneposa, 2 OK 01; OK 02
xumuu. Teopus e€ ocHOBHbIe mnoyiokeHUs. CTpyKTypHble (OpMyJbl OpPraHMYECKUX BellecTB. [ omosorus,
XHMMHYECKOro n3oMepust. XuMH4ecKasl CBS3b B OPraHUYECKUX COSMHEHUSIX: OJMHAPHbIE U KPaTHBIE CBSI3H.
CTPOeHus 2. IlpencraBieHne O KiIacCH(UKAIMK OPTaHUYCCKHX BeIIecTB. HoMmeHKIaTypa OpraHHYecKHx
OpraHMYecKux COCJIMHCHUH (CUCTeMaTH4YeCKas) U TPUBUAIBHBIC HA3BaHUS BaXKHEHIIIUX MPECTABUTEINICH KI1acCoB 2
coeMHeHuii OpraHUYECKUX BEILECTB. OK 01; OK 02
IpakTHyecKue 3aHATUS
1. IIpaktrueckas pabota Nel. DxcriepuMeHTaIbHbIE METOIbl U3YUEHHUS BEIIECTB U UX
IPeBpalleHn: O3HAKOMIIEHHE ¢ 00pa3liaMyi OpraHNYeCKHUX BELIECTB U MaTepualaMH Ha X 2
ocHOBe. MojienmMpoBaHue MOJIEKYJl OPraHHYECKUX BEIIECTB. OK 01; OK 04
JlaGopaTopHble 3aHATHS
1. JJabopatopHas padora Nel. I[IpeBpalieHue opraHn4ecKUX BEUIECTB PU HATPEBAHUH
(nnaBnenue, oOyrnuBaHue U ropeHnn). ONbIT, HAOMIOJACHUE U OTIMCaHHE. 2 OK 01; OK 04
Bcero mo Teme: 8
Paznen 2. YriieBogopoanbl
Tema 2.1. Coaep:xkanue yueOHOro MaTepuaJia
IIpenenbHsble 1. AnKaHBI: COCTaB U CTpPOCHHME, TOMOJIOTMYECKUH psn. MeraH M 3TaH — mnpocreiiiue
YIJIeBOJOPOABI - | IPEICTABUTENHN AJIKAHOB: (PU3MUYECKUE U XUMHUYECKUE CBOMCTBA (PEAKIUU 3aMELICHHUS U TOPCHHS), 2 OK 01; OK 02
AJIKaHbI HaXOXKJICHHE B MMPHUPOJIE, MOJTYYCHNUE U IPUMEHEHHE.
Bcero mo Teme: 2
Tema 2.2. Coaep:xkanue yueOHOro MaTepuaJa
HenpenenabHbie 1. ATIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMUYECKUN Psii. DTUJIEH U MPOMUJIEH — MpocTeiime
YIJIeBOIOPObI: MPEJCTABUTENN AaJKEHOB: (u3nyeckre H XUMHUYECKHEe CBOWCTBA (peakiuu TUAPUPOBAHUA, 2 OK 01; OK 02
aJIKeHbl, raJIOreHUPOBaHUs], TUJIPATAIIMH, OKUCIICHHUS M OJIMMEPH3alliN ), TOJYy4YeHHUEe H TPUMEHEHHUE.
aJIKaJMeHbl, 2. Ankanuensl: byranuen-1,3 u metunOyraamen-1,3: crpoeHne, BaKHEHIIHE XHUMHUYECKHE




AJIKUHbI

cBOMcCTBA (peakuus noauMmepusanun). IlonyuyeHne CHHTETHUECKOro Kayuyka U pe3HHBL.

ANKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psm. AIETWIEH —
NPOCTEHIINI TPEICTaBUTENb ATKHHOB: COCTaB, CTPOCHHE, (PU3NUYECKUE W XMMHUECKHE CBOHCTBA
(peakiuu rUIPUPOBaHUS, TAJIOTCHUPOBAHMS, THPATAIINN, TOPSHHUS), TOJyYCHHE U IPUMEHCHHE.

OK 01; OK 02

Bcero mo Teme:

Tema 2.3
ApomaTuueckue
yIJ1eBOI0POABI

Coaep:xkaHue yueOHOro MaTepuaJa

1. Apensl. benson: cocrtaB, cTpoeHne, (HU3MUYCCKME M XMMHUYCCKHE CBOMCTBa (peakIuu
TaJIOTCHUPOBAaHMS U HUTPOBAHUS), TIIOJydCHHE M MPUMECHEHHE. TOKCHYHOCTH AapEHOB.
I'eneTnueckas cBsI3b MEXJy yIVIEBOAOPOAAMH, IPUHAAIESKAIIMMY K Pa3IMYHbIM KJIACCAM.

OK 01; OK 02

Bcero mo Teme:

Tema 2.4
NpUPOAHBIE
HCTOYHUKH
YIJIeBO0OPOAOB H
UX nepepadoTka

Coaep:xkanue yueOHOro MaTepuaJa

1. [TpupoaHbIe UCTOYHHUKH YIIIEBOJOPOOB. IIpUPOAHBINA ra3 M MOMYTHbIE HE(TSIHBbIE ra3bl.
Hed1p 1 e€ npoucxoxneHue. CriocoOb! mepepaboTku He(hTH: TIePETOHKA, KPEKHHT (TEPMUYESCKHH,
KaTaJUTHUeCKUi), muponm3. [IpomykTel  mepepaboTkm  HedTH, HX NpPUMEHEHHE B
IPOMBIIICHHOCTH M B ObITy. KaMeHHBIH yrosib 1 IpOIYKTHI €0 MepepadoTKH.

OK 01; OK 02

IIpakTHyecKkue 3aHATUS

1. Ilpaktnueckas pabora Nel. BpluucieHuss nmo ypaBHEHHIO XHMHUYECKOW peakLuU (Macchl,
00BbeMa, KOJIMYECTBa UCXOIHOTO BELIECTBa UIIM MPOAYKTa peaKkIUU [0 U3BECTHBIM Macce, 00beMy,
KOJIMYECTBY OJIHOIO U3 MCXOJHBIX BEIIECTB MJIM IIPOAYKTOB PEAKLIUN).

OK 01; OK 02
OK 04

JlabopaTopHble 3aHATHS

1. JlaboparopHas pabota Nel. DOkcnepuMeHTalbHblE METOJbl H3YyYEHHsS BELIECTB U HX
npeBpalleHuid; o3HakomyieHHe ¢ kojutekuueil «Hedtb» u «Yromby». IlomydeHuwe sTuiieHa H
U3y4YEHHE €ro CBOICTB.

OK 01; OK 02
OK 04.

2. JlabopatopHas paGora Ne 2. DKcIepUMEHTaJbHBIC METOJABI W3y4YCHHS BEIIECTB W HX
HpeBpalleHnil: 03HAKOMIICHHE ¢ 00pa3laMy IUIacTMacC, KaydyKoB M pe3uHbl. MojenupoBaHue
MOJICKYJI YTJIEBOJIOPOJIOB U raJIOreHOIIPOU3BOIHBIX.

OK 01; OK 02
OK 04

KonTpoabubie padorsl Kitaccudukanus yrieBoJopoaoB

OK 01; OK 02

Bcero mo Teme:

Paznea 3.

Kucaopoaocoaep:kaiiue opraHudecKue CoeIMHEeHUs!

Tema 3.1
Cnuptbl. ®eHona

Cojaep:xxaHue y4eOHOI0 MaTepHaJia

1. HpeHeHBHLIe OOHOATOMHBIC CIIUPTHI. MeTaHoa U D3TaHOI: CTPOCHHE, (I)I/I3I/I'-I€CKI/I€ u
XMMHUYECKHE CBOMCTBA (peaKLII/II/I C AKTUBHBIMHM MCTAJUIaMH, TaJIOI'CHOBOAOPOA, FOpCHI/Ie),




npuMeHeHrne. BogopogHbie CBA3M MEXIy MOJIEKYJIaMH CIIUPTOB. JleiicTBre MeTaHOJa M 3TaHoJa
Ha OpPTaHM3M YEJIOBEKa.

MHoroaToMHbIE CIHUPTHL. OJTWJICHIVIMKONL W TJMIEPHH: CTPOCHUE, (QHU3MUYSCKUE W
XUMHYECKHE CBOWCTBA (B3aWMOJICHCTBHE CO IIEIIOYHBIMU METAJJIAMH, KAaUeCTBCHHAS peakIys Ha
MHOTOATOMHBIE CIUpPTH). JlelicTBUEe Ha OpraHu3M 4enoBeka. [IprMeHeHHWe TIUIepHHA W
STUJIEHTIUKOJIS.

®enon. CTpoeHUE MOJNEKYJbl, (U3MYECKHME W XUMHYECKHE CBOHCTBA. TOKCHYHOCTH
(henouna. [Ipumenenue genona.

OK 01; OK 02

Bcero nmo Teme:

Tema 3.2.
AnbJaeruabl.
KapGoHoBrie
KHCJIOTHI.
Cao:xuble 3¢upbl

Cojep:xxaHue y4edOHOI0 MaTepHaJia

1. Anpneruael. GopManbaeru, aleTalbIeTu/l: CTPOSHUE, (PU3NIECKUE U XUMUYECKUE CBOMCTBA
(peakuyu OKUCIICHUS U BOCCTAHOBJICHHS, KAYECTBECHHBIE PEAKIIUHN ), IOTYYCHHUE U TIPUMEHEHUE.

OIHOOCHOBHBIE TIpeJIeNbHBIE KapOOHOBBIE KUCIOTHL. MypaBbUHAsi M YKCYCHAsl KUCIIOTBI:
cTpoeHue, (pr3nueckne U XUMHUIECKHE CBOMCTBA (CBOMCTBa, 00OIIME TS KJIAcCa KUCIIOT, PEaKITHs
sTepuduKaIMK), ToiNydyeHue U mnpuMeHeHHe. CTeapuHOBassT W OJICMHOBAasT KHCJIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MblTa KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX
MOIOIIee IEUCTBHE.

OK 01; OK 02

2. Crnoxnble 3GUpHl KaKk MPOU3BOJHBIE KapOOHOBBIX KUCIOT. I'MAPOIHN3 CIOKHBIX 3(QUPOB.
Kupsl. 'naponus sxxupos. Ilpumenenne xupoB. buonoruueckas pojb )KUPOB.

OK 01; OK 02

Bcero nmo Teme:

Tema 3.3.
YriaeBoanl

Conep:xanue yueOHOro MaTepuaJa

1. YTneBoabl: cocTaB, KIIaCCU(PHUKAINS YIIIEBOJAOB (MOHO-, TU- U TIOJIKCaxapuibl). [ mroko3a —
NPOCTEHIINH MOHOCAXapua: OCOOEHHOCTH CTPOCHHS MOJICKYNBI, (U3NYECKHE M XHMHUYECKHE
cBOiicTBa (B3amMmopeiicTBue ¢ ruapokcumoM menu (ll), okmcieHme aMMHAaYHBIM pPacTBOPOM
okcuma cepebpa (l), BoccraHoBieHHE, OpOXKEHHE TUIFOKO3bI), HAXOXKACHHE B IMPHPOJIE,
npuMeHeHue, Onoorudeckas poib. Gotocunres. pykro3a Kak H30Mep TIHOKO3BL.

OK 01; OK 02

2. KanMaJ’I M [OEJUII0JI03a KaK MPUPOJAHBIC MOJIMMEPEI. CTpO@HI/Ie Kpaxmajia U IEJUII0JIO3BbI.
dusnyeckue U XUMHYECKHE CBONCTBA Kpaxmaja (FI/I,Z[pOJ'II/IS, Ka4CCTBCHHAA pCaKus C I/IOI[OM).

OK 01; OK 02

HpaKaneCKne 3aAHATUA

1. [IpakTuueckass pabota Nel. DKcmepuMeHTalbHbIE METOABl W3y4YeHHs BEIIECTB M HX
TIpeBpaIlleHUIl: CBOWCTBA PACTBOPA YKCYCHON KUCIOTBI.

OK 01; OK 02;




BeramciaeHnst mo ypaBHEHHIO XHMHYECKOW peakuud (Macchl, 0o0beMa, KOJHYeCTBa
WCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaKIUH 110 U3BECTHBIM Macce, 00beMY, KOJIMYECTBY OJHOTO
13 MCXOJTHBIX BEIIECTB WJIU MPOJYKTOB PEAKIIHHN).

OK 04; OK 07

JlabopaTopHbIe 3aHATHSI

1. JTaboparopHast pabora Ne 1. HaGmromeHue W OmMUcaHHe [IEeMOHCTPAILMOHHBIX OIIBITOB:
rOpeHHe CIIUPTOB, KAYECTBEHHBIC PEAKIUH OJHOATOMHBIX CIUPTOB (OKHCIICHNE 3TAHOIa OKCHIIOM
memu (1)), MHOTOATOMHBIX CIUPTOB (B3aMMojeiicTBHe riuuepuHa ¢ ruapokcumoM memu (1)),
aIbAETHI0B (OKKMCIEHHEe aMMHAYHBIM pacTBOopoM okcuzaa cepebpa (1) u rumpoxcumom mean (11),
B3aUMOJICHCTBHE KPaxmaia C HOJOM).

OK 01; OK 02;
OK 04; OK 07.

KOHTpOJ’[l)Hl)Ie paﬁOTbI. chnoponoconepmamue OPTaHUYCCKUEC COCIUHCHUS.

OK 01; OK 02;

Bcero nmo Teme:

/[ Mpumeuanme [Z1]:

Paznen 4.

A30Tc021epmamne OpPraHn4eCcKHue COCANHCHUA

Tema 4.1.
AMMHBI.
AMMHOKHCJIOTBI.
beaxu

Coaep:xaHue yueOHOro MaTepuaJa

1. AMMHOKHUCJIOTHI KaKk aM(pOTEpHbIE OPraHuYECKUe coeqUHEeHUS. DU3NUECKIE U XMMHUECKUE
CBOIMCTBAa aMUHOKHUCIIOT (HAa TpUMEpe TJUIMHA). buojornyeckoe 3HAYCHHWE AMHUHOKHUCIIOT.
IlenTuapr.

Benkn kak mpupoJHbIE BBICOKOMOJIEKYISpHBIE coequHeHud. [lepBuuHas, BTOpUYHas U
TpeTHYHAas CTPYKTypa OenkoB. XHWMUYECKHE CBOHCTBa OCJIKOB: TUIPONH3, JACHATYpaIUs,
KauyeCTBEHHBIC PEaKIIMH Ha OEIKH.

OK 01; OK 02;
OK 04; OK 07.

JlaGopaTopHble 3aHATHS

1. JlabopaTtopHass pabora Ne 1. DkcrepuMeHTaNbHbIE METOJbI H3YYCHHS BEUIECTB M HX
npeBpalleHui: HAOMIOCHUE U OMUCAHUE AEMOHCTPAIMOHHBIX OMBITOB: A€HATYpanus OEJIKOB Mpu
HATrpeBaHMU, IBETHBIC PEAKIIUU OCIIKOB.

OK 01; OK 02;
OK 04; OK 07.

Bcero nmo Teme:

Pazpnen 5.

BLICOKOMOJ’IeKyJ'Iﬂle)Ie COCIMHCHUSA

Tema 5.1.
Ilnacrmaccsl.
Kayuykmn.
BosokHa

Coaep:xkanue yueOHOro MaTepuaJa

1. OCHOBHBIE TIOHSTUS XUMHH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁI MOHOMEpP, MOJIUMED,
CTPYKTYPHO€ 3B€HO, CTCIICHD IMOJIMMEpU3allN, CPEAHA MOJICKYJIApHAsA Macca. OcHOBHBIE MCTO/bI
CHUHTE3a BBICOKOMOJICKYJIIAPHBIX COCI[I/IHGHI/Iﬁ — NOJIMMEpHU3allAa U IMMOJIMKOHACHCAIUA.

OK 01; OK 02;
OK 04; OK 07.

IIpakTHYecKHe 3aHATHSA

1. [TpakTrueckass padora Ne 1. DKcIepHMEHTAIBHBIE METOABI HM3YUCHHS BEIIECTB M HX
IpPEBPAIICHNI: 03HAKOMIICHHE ¢ 00pa3iaMy MPUPOAHBIX M HCKYCCTBCHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB.

OK 01; OK 02;
OK 04; OK 07.




Bcero o Teme:

Pasnea 6. TeopeTnyeckne 0CHOBbI XUMHUH
Tema 6.1. Conep:xanue yueOHOro MaTepuaJa
Crpoenne 1. Xumuuecknit 3nemMeHT. AToM. Sapo artoma, w30TOMBL. JNEKTpOHHAs 00O0JIOYKa.
aTOMOB. DHepreTHYecKUe YPOBHH, IOAYpPOBHH. ATOMHbIe opbutand, S-, P-, d-anemenThl. OcoOEHHOCTH OK 01; OK 02;
Ilepnoanueckuii | pacrnpeneneHus JIEKTPOHOB MO OpOUTAISAM B aToMax JJIEMEHTOB MEPBBIX YETHIPEX TEPHOIOB.
3aKO0H H DNeKTpoHHAs! KOH(UTYpaIUs AaTOMOB.
Ilepuonnueckas | 2, Ilepmonnueckuit 3akoH u llepuoanueckas cuctemMa XHUMHUYeCKHUX 3iemeHTOB [JI.11.
cucTeMa MenpeneeBa. CBs3p TEPUOJMYECKOTO 3aKOHA W llepHOAMYECKON CHCTEMBI XHUMHYECKHX OK 01; OK 02;
XUMHYECKUX anemeHToB [I.MI. MeHneneeBa ¢ COBpPEMEHHOIl Teopuedl CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
snemenToB JI.U. | u3MeHeHHs CBOMCTB XMMHYECKHX BJIEMEHTOB M 00pa3yeMbIX UMK MPOCTBIX M CIOXHBIX BEIIECTB
MenjgeneeBa 10 IpyIIaM U nepuojaM. 3HaueHUe NePUOANYECKOr0 3aKOHA B Pa3BUTHH HAYKU.
Bcero no teme:
Tema 6.2. Coaep:xanue yueOHOro MaTepuaJa
Crpoenne
BellecTBa. 1.CtpoeHue BemecTBa. XUMHYESCKast CBA3b. BUIIBI XUMUYECKOW CBSI3M (KOBAJICHTHAS HETIOJISIpHAs
MHuoroo0pa3ue W TOJSIpHAs, WOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHHsS KOBaJICHTHOH XHMHYECKOU OK 01; OK 02
BellecTB cBsi3u  (OOMEHHBIH M  JOHOPHO-aKLIENTOpHBIM). Bogopoanas  cBsa3b.  BaneHTHOCTS.
DnexTpooTpulaTenbHOCTh. CTeneHb OKuciIeHNs. NOHBI: KAaTHOHBI U aHUOHBL.
BemecTBa MOJEKYIAPHOTO U HEMOJIEKYJSPHOTO CTPOCHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIeCTBA. THIMBl KPUCTAJUIMYECKUX PEIETOK. 3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUINYECKOHN PEIIETKH.
2 IloHsATHE O IHCHEPCHBIX CHCTeMax. VICTHHHBIE W KOJUIOMIHBIE pacTBOpHL. MaccoBas mOIs
BEIIECTBA B PaCTBOpE. OK 01; OK 02
Knaccupukanuss HeopraHmyeckux coequHeHWi. HoMmeHkaTypa HEOpraHHYeCcKHX
BelIeCTB. [ eHeTHveckass CBA3b HEOPTAaHMYECKUX BEUICCTB, NPUHAIUICKANUX K Pa3TAYHBIM
KJIaccaM.
Bcero nmo Teme:
Tema 6.3. Coaep:xaHue yueOHOro MaTepuaJa
Xumuyeckue 1. Xummgeckast peaknusa. Kiaccnpukanuss XUMHYECKHX PEaKIUi B HEOPTaHWYECKOW U
peakuun OpPraHUYeCKON XWMHUH. 3aKOH COXPaHEHHS MacChl BEIECTB; 3aKOH COXPAHEHHUS W IpeBpalleHUs
SHEPTUU NpU XUMUUYECKUX PEAKLUsIX. OK 01; OK 02

CKOpOCTh peakIiy, €€ 3aBHCUMOCTH OT pa3NnIHBIX (akTopoB. OOpaTHMBIE pEaKIUH.




Xumuueckoe paBHoBecue. DakTOpbl, BIMAIOIIUME HA COCTOSHME XHMHUYECKOTO DPABHOBECHS.
IIpunnun Jle latense.

2. OnekTponutudeckas aucconuanus. CuibHbIE H Ci1a0ble 3NeKTpoiluThl. Cpema BOIHBIX
pacTBOpOB  BEUICCTB: KHUCIAs, HEHTpanpHas, Iejdo4Has. Peakuuu HOHHOTO OOMeHa. 1 OK 01; OK 02
OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE PEAKITHH.
IIpakTHYyecKue 3aHATUS
1. Ilpaktmueckas pabora Ne 1. DKCrepyUMeEHTalbHBIE METOABI HW3yYCHHS BEIIECTB H WX
npeBpalleHuid: TeMoHcTparus Tabmun «[lepuoauueckas cucreMa XUMUYeckux snementoB JI.U. 2 OK 01; OK 02
MennieneeBay, U3y4eHUE MOAEIEH KPUCTAINIMUECKUX PELIETOK. OK 04; OK 07
Brrunciienust. Pacyetsl o ypaBHEHHSIM XMMHYECKHX PEAKIUK, B TOM YUCIIE TEPMOXUMHUYCCKHE
pacu€Thl, pacyeThl ¢ UCTIOJIb30BAaHHEM TOHSTHS «MacCOBas OIS BEIISCTBAY.
JlaGopaTopHbie 3aHATHS
1. JlabopaTopHas pabdota Ne 1. BimsHue pa3nnyHbiXx (aKTOPOB HAa CKOPOCTh XUMHYECKOMH 2 OK 01; OK 02
peakuum. OK 04; OK 07
2. JlaGopaTtopnass pabGora Ne 2. Pa3noxkeHue TepoKcHa BOJIOpOJa B MPHUCYTCTBUU 2 OK 01; OK 02
Katanuzaropa. OrmnpeneneHne cpeasl pacTBOPOB BEIIECTB C IOMOIIBIO  YHHBEPCAIBHOTO OK 04; OK 07
uHAMKaTopa. Peakiiuu noHHOrO 0OMeHa.
KonTpoabubie padorsl. Knaccudukanus HeoOpraHMuecKuX COeAMHEHHH. XUMUYEeCKUEe PEaKIiH. 1 OK 01; OK 02
DNEKTPOTUTHYECKAS JTUCCOIUAITHS. OK 04; OK 07
Bcero no teme: 10
Pasznen 7. Heopranuveckasi Xumust
Conep:xaHue yue0HOro MaTepuaJa
1. Hewmetamisl. ITonoxenue HemeTauioB B [lepuoandeckoil cucteMe XUMHUYECKUX JIEMEHTOB
.M. MenneneeBa u OCOOCHHOCTH CTpPOEHUS aTOMOB. (DH3MYECKHE CBOWCTBA HEMETAJLIOB.
AmToTponus HeMeTaJIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u yriaepona). JleMoHCTpanus:
Tema 7.1. 00pasIbl HEMETAIIOB. 2 OK 01; OK 02
Hemeranisl XUMHUUECKUE CBOWCTBA Ba)XXHEUIIMX HEMETaNIOB (TaJOTEHOB, cepbl, a3oTa, (ocdopa, OK 04; OK 07

yriaepona u erMHI/D{) U UX COCUHEHUH (OKCHUIIOB, KHCJIOPOJOCOAEPKAIKNX KHUCIIOT, BOAOPOIHBIX
COCJIMHEHUI).
IIprumeneHne BaXXHEHIIMX HEMETAIJIOB U UX COCAMHEHUN.




Bcero o Teme:

Tema 7.2.
MeTanabl

Conep:xaHue yue0HOro MaTepuasa

1. Meramnet. [Tonmoxxenne metamnoB B Ileprogudeckoil cucreMe XMMHUYECKUX DJIEMEHTOB
J.U. MenneneeBa. OcoOEHHOCTH CTPOCHHS IIIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. OOrmme
¢usnueckue cpoiictBa MeTawioB. CIUIaBBl METAIOB. JJICKTPOXUMUYECCKHU DS HANpsHKSHHUH
METAJIJIOB.

XUMHYECKHE CBOWCTBA BAXKHEHIIMX METAUIOB (HATpWUW, KaJIWW, KalblUWW, MarHHH,
ATIOMUHHUM, IIUHK, XpPOM, JKE€JIe30, Melb) W MX COeAuHEeHWH. J[eMOHCTpaus: B3auMOJIEHCTBUE
MEJIY C a30THOH KUCIOTON pa3IMyHON KOHLEHTPALUH.

O6mwe crioco0s! mosydeHust MetaioB. [IpuMeHeHHE MeTauIOB B OBITY M TEXHHKE.

OK 01; OK 02

IlpakTHyecKue 3aHATUS

1. [Tpaktiueckast pabora Ne 1. DKcnepuMeHTalbHBIE METOJBI W3YYEHHS BEHIECTB U WX
TpEeBpaIleHUi: N3yYeHHEe KOJUIEKINH «MeTammsl W CIUIaBbl», 00pa3loB HEMETAIIOB, pPEIICHHE
AKCIEPUMEHTAIBHBIX 3a7a4.

Pacuérarie 3agaun.

Pacuérer Macchl BemecTBa Wil 00bEMa Ta30B TI0 M3BECTHOMY KOJHMUYECTBY BEIIECTBA, MACCEe HIIH
00BEMY OJTHOTO M3 YYacTBYIOIIUX B PEAKIMU BEHIECTB, pacueThl Macchl (00beMa, KOIUYECTBA
BEIIECTBA) MTPOJYKTOB PEAKIIUH, €CIIM OJHO U3 BEIIECTB UMEET IPHUMECH.

OK 01; OK 02
OK 04; OK 07

JlaGopaTopHbie 3aHATHSI

1. JlaGopatopHas pabora Ne 1. BzaumopeiicTBUEe TMApPOKCHIA ATIOMUHHA C PacTBOPaMHU
KUCJIOT U 1esovell. KauecTBeHHbIE peakiui Ha KaTHOHBI METAJIJIOB.

OK 01; OK 02
OK 04; OK 07

KonTpoabnsblie pa6oTbl. MeTasuibl 1 HEMETAJUIBL.

Bcero mo Teme:

Pa3znea 8.

Xumus ¥ Ku3Hb. MeKnpeaMeTHble CBS3H

Tema 8.1.
XHUMHA U JKH3Hb

Coaep:xanue yueOHOro MaTepuaJa

1. Posib xumun B 00eCrieueHUU IKOJIOTMUECKOMN, SJHEPTEeTHUECKON U MUILEBOI 0€30MacHOCTH,
pa3Butus MeAUIKUHGBL. [TOHSTHE O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHYECKUX PEaKIIUH.
[IpencraBnenuss 00 OOIIMX HAYYHBIX MPHUHIMINAX MPOMBIIIJICHHOTO TOJYUYCHHS BaKHEHIITHX
BEIIECTB.

YenmoBeK B MHUpE BEINECTB W MATEPHAJOB: Ba)KHEHIIME CTPOUTEIbHBIC MAaTEpHAIIBI,

OK 01; OK 02




KOHCTPYKLIMOHHBIE MaTepuajbl, Kpacky, CTEKJIO, KepaMuKa, MaTepualibl A 3JIEKTPOHUKHU,

OK 04; OK 07;

HaHOMaTepHaIbl, OpraHUIECKHE M MUHEPAIbHBIE YIOOPEHHS. IIK 2.3
XuMHs M 370pOBbE UENIOBEKA: IPaBUNIA HCIONb30BAHUS JIEKAPCTBEHHBIX IPENapaToB;
npaBuiia 0€30IaCHOTO UCIIONB30BAHHS IPEMapaTOB OBITOBOM XUMHH B TOBCEAHEBHOM XKU3HU.
2. CeMuHapckoe 3aHATHE. YPOK — MUHH-KOH(EPESHIIUS. 2 OK 01; OK 02
OK 04; OK 07;
K 2.3
Bcero no teme: 4
JuddepenunposanHbiil 3a4éT 2
Bcero: 78




3 YCJIOBUS PEAJIM3AIIMA PABOYEM ITPOT'PAMMBI YYEBHOT' O IIPEIMETA

3.1 MaTepua/ibHO-TEeXHUYECKOE o0ecneyeHne

Jns  peamu3anue  IPOrpaMMbl  y4eOHOTO MpeIMeTa MPEAyCMOTPEHBI —CIIEIYIOIINE
CTeIMalbHbIe TOMENIeHUs: KaOnHeT XWMHYECKHX IUCHUIUIMH, Jabopartopus OOmeit u
HEOPraHMYECCKOW XMMHHM, IMOMEIICHUS Ui CaMOCTOSNTENIBHOH W BOCIHTATEIBHON pPabOTHI,
TIOMETIeHNE I OPTaHN3aluH BOCIIHTATENbHOI paboTel — KaOMHeT cTyieHueCKUX HHUIMATHB.

O6opynoBaHne kaOMHeTa XUMHUUECKHUX TUCIUIINH:

- CoemmammsupoBaHHass MeOelb M CHCTEMBl XPaHEHHS: OCHOBHOE OOOpyHOBaHHE: CTOJ
yyeHndeckuid 15 mwr.; ctyn yueHmdeckuit 30 mT.; 30 mocago4HBIX MECT; CTOJ HPEIoJaBaTels;
CTYJI IPETIOIaBaTe .
- TexHuueckwe CcpenacTBa: OCHOBHOE OO0OpPYIOBaHME: CETEBOW (IIBTP; KOMIIBIOTED
mpermofaBatenss ¢ nepuepueid  (JIMmeH3WOHHoe —mporpamMHoe  obecmedenue  (I1O),
00pa3oBaTeNbHBI KOHTEHT M CHCTEMa 3aIllUTHl 0T BpepoHocHOoH mHpopmanuu) I1IK (MoruTop
Samsung 920NW KSM 19", Cucremnsrii 610k P4/512/120/FDD/HDD/DVD); nocka MenoBasi.
- JlomonHuTensHOE 00OpyIOBaHME: MYNIBTHMEIWHHBIN mpoektop (BenQ SP); skpan mis
MYJBTUMEIUHHOTO MPOEKTOPA; aKyCTUUYECKasi CUCTEMA; BbIX0.l B ceTh "MHTepHeT".
- JleMOHCTpanMoOHHBIE Y4eOHO-HATISIHBIC ITOCOOHS: OCHOBHOE OOOpYAOBAaHHE: HATJISITHbIC
TUIAKATHI 10 COOTBETCTBYIONINM TEMAaTHKaM AUCIUILTHHEL " XuMus'.
- JlomonHUTENEHOE OOOpYIOBaHME: pPa3NaTOYHBIA MaTepHall; IWIAKTHYECKHH MaTepHual;
CXEMBI; [UIAKATHI; KOMILICKT Y4eOHO-METOANYECKON JOKYMCHTAIIUH.
- JlunensnoHHOe mporpamMmHOe obecmedenme: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; anTuBupycHoe nporpaMmMmHoe obecneuenne Dr.Web.

O6opynoBanue nabopatopuu OOIIEH U HEOPTAHUIECKOW XUMHUH:

- Crenuanu3upoBaHHas MeOeb U CUCTEMbI XpaHEHHs: OCHOBHOE 00OPYJOBaHHUE: KOMILJICKT
yueOHo mabopaTtopHoil Mebenn (9 mabopaTopHBIX CTOJIOB, HAa JIBa pabOYMX MecTa, CTybs 18
wT.) 18 mocamouHbIX MECT; CTOJI MPEIOAABATEIIS; CTYI IPEIOJaBaATEIIS.

- JomonmautensHoe o0OopyAoBaHHMe: MKAQbl AN XpaHEHWS Y4eOHO-METOAMYECKON W
TEXHUYECKOW TOKYMEHTALIHH.

- TexHUYeCKHe CpeICTBA: OCHOBHOE 000py/IOBaHHE: JOCKAa MapKepHasi; JeMOHCTPAIlHOHHEIC
00pas3Ipbl yCTPOWCTB.

- Crenmamm3upoBaHHOE 000pymoBaHHE, MeOelmb M CHCTEMBI XpaHEHHS: OCHOBHOE
000pyI0BaHKE: TUITOBOIT KOMIUIEKT JJaO0OPAaTOPHOro 000PYJOBAHHUS [0 XUMHHU.

- JlononxuTtensHOe 000pymOBaHHE: MKa(pbl ATS XpaHCHHWsS PEAaKTHBOB; BHITSHKHOM mIKad;
xummueckas nocyna OCT 2536 "Ilocyna u o6opynoBanue 1abOpaTopHbIe CTEKISIHHbIC. THIIBI,
OCHOBHBIE TTapaMeTpPhl M pa3Mephl"; MEIIalKi MarHUTHbIE; TUCTHILIITOP; BECH aHATUTHIESCKUE;
BECHI JICKTPOHHBIC TEXHUYCCKIE; OaHH IIECOYHbIC; OaHW BOJSHBIC; TEPMOMETPEI, YCTAHOBKA JUIS
HPOBEAEHUS 3IEKTPOIIH3a, IITATUBEI, KPUCTAIUIN3ATOP, YCTAHOBKA JUIS TUTPOBAHHUS.

- JleMOHCTpaOHHBIE y4eOHO-HATIISIHBIC ITOCOOMS: OCHOBHOE 00OpYIOBaHME: HATJISIHBIC
TUIAKATHI 10 COOTBETCTBYIOIIUM TEMaM.

- JlononHuTtensHOE 000pyIOBaHKE: HHCTPYKIMK MO TEXHUKE OS30MaCHOCTH M OXpaHe TpyJa
JUTs1 00YJaroNIuXCsl IpH paboTe B TaOOPaTOPHH.

OOopynoBaHHE TIOMEIICHHS JUIT CaMOCTOSITEIbHOW ¥ BOCHHTATENFHOM PabOTHI
BubnroTeka, YUTANBHBIN 3aJl C BBIXOAOM B HH()OPMAIOHHO-TEICKOMMYHHKAIHOHHYIO CETh
"NuTepner":

- Kommnexr mebenu (CTON KOMIBIOTEPHBIH 3 MIT., CTON y4eHudeckuil 15 mr., ctynps 33
IIT., IIKa() KHIDKHBIA 3 IIT., CTEIUIaXH).

- 33 mocagoYHbIX MECTa.

- 3 TIK (mpoueccop Intel Core i3-2100 3,1 I'T, onmepatuBHas namsite 4 I'0, sxecTkuil auck 1
T6, monurop 22°°, 2013 r. — 3 mr.) c¢ BbIXOAOM B Internet, JHUIEH3UOHHBIM POTPAMMHBIM
obecrieueHneM.

- CBOOOJIHBINM JOCTYI K CIHEIUAIM3UPOBAHHON CHpPaBOYHOH U ydeOHOW swuTeparype,
MEePHOANYECKAM H3TAHISIM, pecypcaM ueKkTpoHHoH ondmmorexu UPHUTY u OBC.



- JIunensuonnoe nporpammuoe obecreueHue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; anTuBHpycHOE mporpamMMmHoe obecrieuerne Dr.Web.

O6opynoBaHHe TOMEIIEHHS ISl CAMOCTOSITEIILHOM W BOCIIUTATEIILHON pabOThI:
- Komrmrext mMebenu (CTon ydeHHdYecknil 16 ImT., CTON KOMIBIOTEepHBIH 20 mT., CTymbs 52
iT.).
- 52 nocaJO4HbIX MECTA.
- 20 TIK (mpoueccop Intel Core 2 Duo E4500 2,2 I'T1, onepatuBHas namsth 2 10, skecTKUH
muck 160 I'6, morutop 19°°, 2007 r. — 19 mr., mpoueccop Intel Pentium E2160 1,8 I'T,
onepatuBHasi namsate 2 ['6, monutop 19°°, 2007 r. — 1 mrT.), ¢ BeIxomoM B Internet, c
JUI[CH3NOHHBIM IPOTPAMMHEIM 00eCIIeIeHIEM.
- CcBOOOJHBII OCTYNl K CIELUaIM3UPOBaHHON M Y4eOHOH JuTeparype, MEepHOANYECKUM
U3aHUAM, pecypcaM 3IeKTporHol 6ubnunotekn MPHUTY u OBC.
- [Tpunrep nazepusiit HP 1100.
- JInuensnonHoe mporpammuoe obecrneuenue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; antuBupycHoe nporpamMmmuoe odecrnieuerue Dr.Web

ObopynoBanne [lomemeHne A OpraHM3alMHM BOCIHTATENbHOW paboTel — Kabumer
CTYIICHYCCKUX HMHUIMATHB, Yyd4eOHas ayguTopHs C BBIXOJOM B  HH(QOPMAIMOHHO-
TeJeKOMMYHHUKAIIMOHHYIO ceTh "MHTepHeT":

- CnenwanmsupoBaHHash MeOeNb M CHCTEMBl XpaHEHHS: OCHOBHOE 00OpYHIOBAaHHE:
KOMIUIEKT Mebemu (cTo yaeHudeckuil 12 mT., ckambst ydeHndeckas 12 mr.)

- 24 noca/so4HBIX MecTa.

- Cron npenoaaBaTens.

- Cryn npemogaBaTes.

- JlononHuTeIbHOE 00OPYIOBAHKE: KHIXKHBIN TIKaQ.

- TexHuueckue cpencTBa: OCHOBHOE 00OpyIOBaHHE: KOMIBIOTEP MPENOAaBaTeIs C
nepudepuei (JTMEeH3nOHHOE MIPOrpaMMHOE obecrieueHue (I1O),
00pa30BaTeNbHBIM KOHTEHT W CHCTEMa 3aIlUTHl OT BPEIOHOCHOM HMH(OpMAImn)
ITK (npoueccop Intel Core 13-4170 3.7 I'T, oneparuBHas namsth 6 ['0, xecTkuii
muck 500 I'6, monuTop 22°°, 2014 1. 2020 1.).

- Kommnbrotep oOydvaromierocs ¢ mnepudepueil (JIMIEH3MOHHOE NPOrpaMMHOE
obecrieuenue (I10), oOpa3oBaTeNmbHBI KOHTEHT W CHCTEMa 3allUTHl OT
BPEIOHOCHOU MH(pOPMALUK) C BO3MOKHOCTBIO HOAKIIOYEHUS K MHPOPMALOHHO-
TeJICKOMMYHUKanMOHHOM cetn "MHTepHeT' U o0ecmedeHHEM JOCTyma B
9NEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaTeIbHyI0 cpelly 00pa3oBaTeIbHOM
opranm3anuu [1K (mpoueccop Intel Core i3-2100 3,1 I'T'w, onepaTuBHas maMats 4
I'0, sxxectkuit muck 1 T6, monutop 22°°, 2013 r. — 3 mT.).

- CpoOomHBII mOCTYm K CHEHHAIM3UPOBAHHOM ¥ CIIPaBOYHOI JmTEparype,
MEPUOTUYECKUM H3JIaHHUSIM, pecypcaM dJieKTpoHHoW Oubmmoreku UPHUTY u
9bC.

- JIunensmonHoe nporpammHoe obecrieuenne: Microsoft Office 2010 Professional
Plus; Windows 7 Pro; anTBHpYyCHOE IIporpaMmuoe obecniedenne Dr.Web.

3.2 UndopmanuonHoe obecneyeHue

[TepedeHs OCHOBHO¥ U JIOTIOJTHUTEIBHOI JINTEPATYPhL, 3JEKTPOHHBIX PECYPCOB:
OcHOBHas IUTepaTypa:

1. Pymsutmc I'. E. Xumus : 6a30BBIi ypoBEeHS : y4eOHHK JUIT 00pa30BaTeIbHBIX
OpraHu3alyii, peatn3yroumx 00pa3oBaTeIbHbIC IPOrPAMMBI CPEIHETO
npodeccrnonamsHOr0 06pazoBanus / I'. E. Pymsutuc, ®. I'. ®enpaman. — Mockaa :
[Ipoceemenue, 2024. — 336 c.

URL: https://znanium.ru/catalog/product/2157236



JononnurenbHas aurepaTypa:

1.

Ia6puensu O. C. Xumus : 10 knacc : 6a30Bbiii ypoBeHsb : yueOnuk / O. C. I'abpuensH,
HN.T. Octpoymos, C. A. CnagkoB. — 6-¢ u31., crep. — Mocksa : [IpocBemenue, 2024. —
128 c.

Ta6puemsn O. C. Xumus : 11 xmace : 6a30B5IH ypoBeHs : yaeornk / O. C. ['abpuemnss,
N.T. Octpoymos, C. A. CnangkoB. — 6-¢ u3f., ctep. — Mocksa : [Ipocsemenue, 2024, —
128 c.

XuMMSL U TEXHOJIOTHUSI OPIaHUYECKUX BEILECTB : Hay4HBIN sKypHal. — Mocksa :
T'ocynapcTBeHHBII Hay4YHO-HUCCIIEIOBATENLCKUN HHCTUTYT OPraHUYECKON XUMUU U
TEXHOJIOTMH

DIEKTPOHHBIE PECYPCHI:
Poccuiickue aneKTpOHHBIE peCypchl U 0a3bl JAHHBIX

ok whE

OnexrtponHas 6ubmmorexa MPHUTYV: http://elib.istu.edu/
DneKTpoHHO-OnbIHoTeuHas cucteMa «Jlanby: http://e.lanbook.com/

OBC IOpaiir: https://urait.ru/

Hayunblie anektpoHHbIe xypHabl Ha miathopme eLIBRARY.RU: http://elibrary.ru/
9BC PROFo6pazoBanue: www.profspo.ru/

OBC Znanium.com: http://znanium.com/

3apyOerkHbIe ANIEKTPOHHBIC HAyYHBIE KYpHAIIB! B 0a3bl JaHHBIX

1.

Springer Nature Experiments (pauee Springer Protocols): https://

experiments.springernature.com/

2.

Wiley Online Library: http://onlinelibrary.wiley.com/



4 KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOI'O ITIPEJJMETA

KoHTposb U OLleHKa pe3ynbTaTOB OCBOCHUS IPEAMETa IIPENyCMaTpUBACT CIEIYIOLIUE
(hOpMBI, METOBI 1 KPUTEPHH OIICHKH:

Koabl komneTeHuuii KoHTpo/1bHO-0LICHOYHBIE CPEICTBA
(OK, IIK) *
OK 01; OK 02 - DK3aMCHALMOHHBIE  3aJaHus UL [POMEKYTOYHOH
aTTeCTaLNH;

- TECTOBBIE 3aJaHUS JJIS1 TEKYIIETO KOHTPOJIS;
- TECTOBBIE 3aJIaHUs I POMEKYTOUHOM aTTECTaIUH,
- UHIUBUYaJIbHBII IIPOEKT;

OK 01; OK 02; OK 04; - IPaKTHYECKHEe PabOTHI;
OK 07 - mabopaTopHbIe pabOTEHI;
- UHIUBUIYaJIbHBIN MIPOCKT;
- MOJITOTOBKA M BBICTYIUICHUE C JIOKJIAJIOM, COOOIIEHUEM,
Mpe3eHTaluel;

MK 2.3. - pellIeHNe CUTYaLlMOHHOMU 3a/1a4H;

- UHIWBUAYaJIbHBIH IIPOEKT;

- MOATOTOBKA W BBICTYIUIEHHE C JIOKJIAJOM, COOOIIEHHEM,
Mpe3eHTalueH;

- IPaKTHYECKHE PadOTHI;

- mabopaTopHbIe paboTHI;
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