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1 OBIIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
YYEBHOI'O IPEIMETA

«XuMua»

1.1 Mecto AUCHUIIVIMHBI B CTPYKTYPE NMporpaMmbl NOATOTOBKHU CIICHIUAJTUCTOB CPEAHET0

3BCHA

VY4eOHbIll mpeaMer

CpCAHCIO 3BCHA.

«XUMUI»

OTHOCUTCSI K TIPEIMETHOW 00JacTh

«XUMUI»

n 06H_I€06pa3OBaTCJ'IBHOMy OUKITY IMporpaMmsl IOATOTOBKH CIICHHUAJIMCTOB

1.2 TpeGoBaHus K pe3yJbTaTaM 0CBOEHUSI
TpeboBaHMs K TMYHOCTHBIM, METAPEAMETHBIM, IPEIMETHBIM PE3yIbTaTaM OCBOCHHS
6a30BOro Kypca Mpe/icTaBICHbI B TaOIUIIE:

Kox n Ilnanupyemsbie pe3yJibTaTbl OCBOCHHS MpeaMeTa

HAaNMEHOBaHHe

‘bOPM“PyeMBIuX O6umet Mpeamernbie?

KOMIIeTeH Ui

OK 01. YMmenue ananu3upoBaTh CBOMCTBA | [loHMMaHWe XUMHUYECKUX CBOMCTB
MaTepuajoB € TOYKH 3pCHUA HX | MeTaJulOB M CIUIABOB  (KOppO3us,
XUMHYECKOI'O COCTaBA. OKHCIIEHHE, TTACCHBAITHS).

OK 02. ITonumanue B3aMMOCBA3HU | 3HaHUE ITOJIMMEPHBIX u
XMMHYECKHX TIPOLECCOB M (HU3HKO- | KOMITO3HTHBIX MaTepHUaJIOB
MEXaHUYECKUX CBOMCTB MaTepUaos. (TepMOCTOMKOCTS, XIMUYECKas

WHEPTHOCTH )

OK 04. Crnioco6HOCTB manupoBats | [logbop marepuasioB ¢ yd4eTom
SKCICPUMCHTBI (HaanMepu, XUMHUYECKOM CTOMKOCTH B Pa3HbIX
TECTHPOBAHHE KOPPOSNOHHOM | ¢henax (arpeccHBHBIE  KHIKOCTH,
CTOMKOCTH MaTepHuasoB) BLICOKHE TEMIIEPaTypbl)

OK 07. Onenka 9KOJIOTMYECKUX u | OueHKa COBMECTUMOCTH MaTepHalloB
TEXHOIIOTHYCCKAX ~ PHCKOB  IPH | (koHTaKTHAS KOPPo3us, quddy3us)
BbIOOPE XMMUYECKHUX MOKPBITUH

[IK 1.4. Hcnonb3oBanue XUMUYecKuX [BpiOupaTs MaTtepuansl 1151 OCHACTKU;
METO/ZI0B  00paboTKM  (TpaBieHUE, [MPEJOTBPAIIATH KOPPO3HIO U U3HOC

OYHCTKA MOBEPXHOCTEN).

ly3710B po0oTa.
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1 CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA

2.1 O6beM yueOHOro npeaMeTa U BUAbl y4eOHOii padoThI

Bup yuedHoii padoTbl

O0BeM B yacax

Y4yeOHasi HATPy3Ka 00y4alOUIUXCS: 78
BapUATHBHAS YacTh 39
B TOM YHCJIC:
JIEKITH, YPOKH 48
CEMUHAPCKUE 3aHATUS 2
MPAKTUYECKUE 3aHSITHS 12
71a00paTOPHBIE 3aHSATHUS 16

WuauBuayanbHbIN OPOEKT (npu Hanuuuu)

IIpomeskyTouHas aTTecTauuu B (hopme
nuddepeHIMPOBaHHOTO 3a4eTa

2 cemecTp

2 (3a cueT JIEKIIHii)

2 CeMecTp




2.2 TemaTuyeckuii MJIAH U coJep:KaHue YUeOHOTO NpeaMeTra «XHuMHs»

HaumeHnoBanue Copaepxxanue yuyeOHOro MaTepuasa, 1a00paTopHble, IPaKTHYECKUe 3aHATHS, O0Bem yacoB Koawbl
pa3aesioB U TeM caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst KOMIIeTEeHIIUi,
(opmupoBanuio
KOTOPBIX
crnocodcTByer
3J1eMEeHT
NPOrpaMMbl
1 2 3 4
Pazpnen 1. TeopeTuyecKkue 0CHOBbI OPraHUYeCKON XUMUM
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia
IIpenmer 1. Ilpeamer opraHMyecKod XUMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAYCHHUE B IMOJIYYCHHUH
OpPraHu4vecKoi HOBBIX BEIIECTB U MaTtepuaioB. Teopusi cTpoeHus: oprannyeckux coeanHenut A.M. bytieposa, 2 OK 01; OK 02
xumuu. Teopus e€ ocHOBHble moNokeHUsA. CTpyKTypHbIe (QOpPMYIbl OPraHUYECKUX BemiecTB. ['omonorus,
XHMHY€eCKOro nu3oMepusi. XuMUYecKasi CBsI3b B OpraHMYeCKHUX COSIMHEHHIX: OJIMHAPHbBIC U KPATHBIE CBSI3H.
CTpoeHust 2. Ilpeacraienne o Kaaccu(UKaUN OpraHMYecKuX BemecTB. HoMeHkIaTypa opraHmuecKkux
OpPraHuYecKux COCIMHCHUH (CHCTeMaTHYecKas) M TPUBHAIbHBIC Ha3BaHUS BAKHECUIIINUX MPEICTaBUTEIICH 2 OK 01; OK 02
coeUHeHUIt KJIACCOB OPraHNYECKHX BEUIECTB.
IIpakTH4yeckue 3aHATHS
1. ITpakTrueckas padota Nel. DxcriepuMeHTanbHbIE METOBI H3yUEHUS BEIIECTB U UX
IpeBpalleHU: 03HaKOMJIEHHE ¢ 00pa3liaMy OPraHUYeCKUX BELIECTB U MaTepralaMu Ha UX 2 OK 01; OK 04
OCHOBE. MoJielnpoBaHNe MOJIEKYJI OPraHUYECKHX BEIIECTB.
JlabopaTopHble 3aHATHS
1. JJaboparopHas pabota Nel. [IpeBparienue opraHMuecKuX BEIIECTB IPH HarpeBaHUH OK 01; OK 04
(nnaBneHue, o0yriMBaHue U ropeHun). OnbIT, HAOJIIOAEHUE U ONMCAHUE. 2
Bcero no Teme: 8
Pazgen 2. Yr1i1eBO10pOBI
Tema 2.1. Coaep:xanue yueOHOTro MaTepuaJia
IIpeneabHbie 1. AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUH psAZl. MeTaH U 3TaH — NPOCTENIINE
YIJIEBOIOPOAbI - MPEACTaBUTENHN aJKAHOB: (DU3WYECKUE W XHWMHUYECKHE CBOWCTBA (PEaKklIMHM 3aMEIICHHS U 2 OK 01; OK 02
AJIKAHbI TOPEHHs1), HaXOKJICHHE B IPUPOIE, MOTyUYeHHE U IPUMEHEHHUE.
Bcero no teme: 2




Tema 2.2. Conep:kanue y4eOHOT0o MaTepuaJa
HenpeneabHbie 1. AJIKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAll. DTUJIEH U MPONUIIEH — IPOCTEMIINE
yIJI€BOAOPOAbI: NPEJCTaBUTENIN AJKCHOB: (U3NYECKHUE M XUMHUYECKHE CBOMCTBA (PEakMi TUAPUPOBAHHUS, OK 01; OK 02
aJIKeHBl, raJIOT€HUPOBAHMUSL, THIPaTAllMK, OKUCIICHUS U MOJIMMEPU3aLllN ), IOIYYEHHUE U IPUMEHEHHUE.
ajJIKaJgueHbl, 2. Anxamuensl: byragnen-1,3 u merundyranuen-1,3: cTpoeHue, BaKHEUITHE XUMUYECKUE
AJIKHHBI cBoiicTBa (peakius noaumepusanun). [logydeHre CHHTETHUECKOTrO KayuyKa U Pe3UHBI.
ATNKHHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJOTUYCCKUH psiA. AUETHICH — OK 01; OK 02
NPOCTEHIINN MTPEICTABUTENb aJIKUHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XMMUYECKHE CBOICTBA
(peakuuu ruIpUpOBaHUS, TAJIOT€HUPOBAHMS, THAPATAINH, TOPEHHS), TOJIyYeHUE U IPUMEHEHHE.
Bcero no reme:
Coaepxxanue yueOHOIro MaTepuasa
Tema 2.3 1. Apenbl. benson: cocras, ctpoeHue, pusndeckre 1 XMMHUYECKHE CBOMCTBA (peakuu
ApomaTnyeckue .
TaJIOTEHUPOBAHUST W HUTPOBAHHUsA), TMOJIyYeHHWE U MpUMEHEeHHe. TOKCHMYHOCTH apeHOB. OK 01; OK 02
yIIEBO0PORI I'eHeTnyeckas CBsI3b MEXAY YIJIEBOJOPOIaMH, IPUHAJIEKAIIUMHU K Pa3IMYHbIM KJIacCaM.
Bcero mo reme:
Tema 2.4 Coaep:xanue yue0HOro MaTepHaJia
NpHUPOIHbIE 1. [Ipupoanble HCTOYHUKHU YIIIEBOAOPOJOB. IIpupoiHbIil ra3 u nomnyTHble HEPTIHbBIE ra3bl.
HCTOYHUKH Hedbts u e€ mpoucxoxaenue. CrnocoObl mnepepabOTKH HEPTH: TEPEroHKa, KPEKUHT OK 01; OK 02
YIJIeBOIOPOIOB U | (TEPMUYECKHIA, KaTATUTHUECKUH ), mupoiu3. [IpoayKTel nepepaboTku HEPTH, UX TPUMEHEHUE B
UX MepepadoTKka | MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN yroiib U NPOAYKTHI €ro nepepaboTKH.
IIpakTHYeckHe 3aHATHA
1. I[TpakTrueckast padota Nel. BelunciieHus: no ypaBHEHHIO XUMUYECKON peaKkIuu (Macchl, OK 01; OK 02
00beMa, KOJIMUECTBAa HCXOAHOTO BEIECTBA MM MPOJIYKTa PEAKIIUU 10 U3BECTHBIM Macce, OK 04
00beMy, KOJIMYECTBY OJHOT'O M3 MCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIH).
JlabopaTopHbIe 3aHATHS
1. JlaGopatopHasi pabGorta Nel. DkcnepuMeHTaJIbHBIE METOABI M3YYEHUSI BEIIECTB M HX
npeBpalieHuii; o3HakoMieHue ¢ kosulekuued «Hedts» u «Yromby». Ilonmyuenue sTuiieHa u OK 01; OK 02
M3yYEHHE €r0 CBOMCTB. OK 04.
2. JTJaboparopHas pabota Ne 2. DKkcriepuMeHTalIbHbIE METO/IbI U3YUYEHUS BEILECTB U UX OK 01; OK 02
MIPEBpAIICHHI: 03HAKOMJICHUE C 00pa3liaMy IJIaCTMACC, KaydyKOB M pe3uHbI. MoieTnpoBaHme OK 04.
MOJIEKYJI YTJIEBOJIOPOAOB U IaJIOT€HIIPOU3BOHBIX.
KonTpoabsuble padorsl Kinaccudukaius yriaieBoJopooB OK 01; OK 02




Bcero nmo Teme:

Pasznea 3.

Kucioponocoaep:kamue oprannyecKne coeTHHeHNsI

Tema 3.1
Cnuptbl. ®eHoua

Conep:xanue yueOHOTro MaTepuaJia

1. TlpenenbHBlE OJHOATOMHBIE CIUPTHL. METaHON M S3TaHOJN: CTPOCHHUE, (QHU3UUECKUE U
XMMHUYECKHE CBOWCTBA (pEakLUuU C aKTMBHBIMM METaJUlaMH, TaJlOT€HBOJOPOJA, TOpEHHE),
IpuMeHeHne. BogopoaHbie CBA3HM MEXKy MOJIEKYJIAMH CIIMPTOB. [IefiCTBHE METaHOJIA U ATAaHOJIA
Ha OpPraHU3M YEJIOBEKA.

MHOroaToMHbIE CHHUPTHL. DTHICHIJIMKOIb W TJUIEPUH: CTpOeHHE, (U3NYECKHe U
XMMHUYECKHE CBOMCTBA (B3aMMOAEHCTBUE CO LIETOYHBIMU METAJlJIaMH, KAUeCTBEHHAsI PEaKkLMs Ha
MHOroaToOMHble cnupThl). JlelicTBMe Ha oOpraHu3M uesnoBeka. [IpumeHeHue rnuepuHa u
STUJICHIJIAKOJIS.

@enon. CTpoeHHE MOJEKYNbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenne genoa.

OK 01; OK 02

Bcero o reme:

Tema 3.2.
AJbaeruanl.
KapGoHnoBrbie
KHCJIOTBI.
Caoxuble 3¢upsbl

Coaep:xanue yueOHOro MaTepHaJia

1. Anpaeruapl. @opMaabAeTul, alleTanbACTUl: CTPOCHUE, (PU3NYSCKHUE U XMMUYECKHUE CBOHCTBA
(peaKHI/II/I OKHCJICHHUA U BOCCTaHOBJICHH S, KAUCCTBCHHBIC peaKIII/II/I), HOJIyT-IeHI/IC u HpI/IMeHeHI/IG.

OAHOOCHOBHBIE Npe/eIbHbIE KAPOOHOBBIE KUCIOThl. MypaBbUHas U YKCYCHAsl KUCIIOTBI:
CTpoeHHe, (PU3NIeCKre U XMMHUIECKHE CBOMCTBA (CBOMCTBA, OOIIHE JUTS KJIacca KUCIIOT, PeaKIIHs
stepudukanmu), mnoayueHue U mnpumMeHeHue. CTeapuHOBass M OJEHMHOBAas KHCIOTBHI Kak
HpGI[CTaBI/ITGIII/I BBICHIUX Kap6OHOBBIX KHUCJIOT. MI)IJ'Ia KaK COJIN BBICHINX Kap6OHOBBIX KHCIIOT,
UX MOIOIlEe JieliCTBHE.

OK 01; OK 02

2. CnoxHble 3(pUpbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPONN3 CIIOKHBIX 3(UPOB.
Kupsl. 'maponus xupos. [IpuMeHeHne xxupoB. buosorndeckast poib KUPOB.

OK 01; OK 02

Bcero o reme:

Tema 3.3.
YriaeBoabl

Conep:xxanue yueOHOro MaTepuaJia

1. YrneBoapl: cocTaB, Ki1accu(uKaus yriaeBooB (MOHO-, 1U- U NoJucaxapuabl). I roko3a

— IpoCTeHIINNA MOHOCAaxXapua: OCOOCHHOCTH CTPOCHMSI MOJIEKYJIbI, (PU3HMUECKHUE U XUMHUECKUE
cBoiicTBa (B3ammojeicTBue ¢ ruapokcuaom meau (ll), okucieHne amMMuayHbIM PacTBOPOM
okcuna cepebpa (), BoccraHOBIEHHE, OpOKEHHE TJIOKO3bl), HAXOXKJIEHHE B TMPHUPOJIE,
npUMeHeHue, buonorunueckas poib. doTocunTes. pyKTo3a Kak U30Mep IITFOKO3bI.

OK 01; OK 02.




2. Kpaxman u nemironosa kak npupoHbie nonuMepbl. CTpoeHne Kpaxmaia U HEeJUTI0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaJa (THAPOJIN3, KaYeCTBEHHAs PEaKIUs C HOJIOM).

OK 01; OK 02

HpaKaneCRne 3aHATHSA

1. Ipaktuueckass pabora Nel. DKcnepuMEHTaJIbHBIE METOAbI HM3YyYCHHs BEIIECTB M HX
IPEBpallCHUN: CBOMCTBA paCTBOPA YKCYCHON KUCIIOTHI.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00beMa, KOJUYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKLUUU MO M3BECTHBIM Macce, 00beMy, KOJIMYECTBY OIHOTO W3
MCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKLIUN).

OK 01; OK 02
OK 04.

JlabopaTopHble 3aHATHSA

1. JJaboparopnas padota Ne 1. HaGmroenre u onvcanue 1eMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIUPTOB, KAYECTBEHHbIE PEAKIIMM OJHOATOMHBIX CIIUPTOB (OKMCIIEHHE 3TaHOJ]a OKCUJIOM MEIU
(1)), MHOroaTOMHBIX CIUPTOB (B3amMmojeiicTBue rimuepuHa ¢ ruapokcugom meam (11)),
aNbAeruI0B (OKMCIICHHE aMMHUAYHBIM pacTBOpoM okcuna cepedpa (I) u ruapokcunom meau (11),
B3aMMOJICIICTBHE Kpaxmaia ¢ oJJoM).

OK 01; OK 02
OK 04.

KonTpoJububie padorsl. Kuciopogocoaepxaiine opraHuyecKue COeMHEeHHMsI.

-

OK 01; OK 02

Bcero o reme:

Pazpgen 4.

A30Tc0)1ep>lcamne OPraHu4e¢CKue COCAMHCHUSA

Tema 4.1.
AMMHMHBI.

AMHMHOKHCJIOTBI.

Beakmu.

Coaep:xanue yueOHOTro MaTepuaJia

1. AMUHOKHCIIOTHI KaKk amM(pOTEepHbIE OPraHUYEeCKue CoenuHEeHUs. DPU3NUEeCKe U XUMUYECKUE
CBOMCTBa aMHUHOKHCIOT (Ha TpUMEpe TIIMIHMHA). buosiormyeckoe 3HAYCHHE aMUHOKHUCIIOT.
IlenTuael.

benkn kak nmpupoaHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. [lepBuyHas, BTOpUYHAS U
TpeTuyHasi CTPyKTypa OenakoB. XHWMHUYECKHE CBOICTBa OENKOB, THAPOJIN3, JACHATypaius,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

OK 01; OK 02

JlaboparopHble 3aHATHUS

1. JlabopaTtopHas padota Ne 1. DxcriepuMeHTaIbHbIE METOIBI U3YUCHUSI BEIIECTB U UX
MpeBpallleHHii: HaOII0IeHNE U ONTMCaHUE IEMOHCTPAIIMOHHBIX OIBITOB: IEHATYypalus OEIKOB
[P HarpeBaHUU, [IBETHBIE PEAKIIUU OEIIKOB.

OK 01; OK 02,
OK 04

Bcero o reme:

Pa3znea 5.

BbicokomoieKy IsipHbIE cOeUHEHHUSI

Tema 5.1.

IliiacTrMaccnl.

Kayuykn.

Conep:xanue yueOHOro MaTepuaJia

1. OCHOBHBIE TTOHSATHS XUMHHI BBICOKOMOJICKYJISAPHBIX COGI{I/IH&HI/IﬁI MOHOMCED, IOJIUMED,
CTPYKTYPHOC 3BCHO, CTCIICHD ITOJIMMECpU3AlIUN, CPCAHAA MOJICKYJISIpDHAA Macca. OcHoBHBIC

OK 01; OK 02




BoJgoxkna.

MCTOJbl CHHTC3a BBICOKOMOJICKYJISAPHBIX COCILI/IHGHI/Iﬁ — NOJIMMEpHU3aluA U MOJUKOHACHCA V.

HpaKaneCRne 3aHATHSA

1. ITpaxkTrueckas padota Ne 1. DKcriepuMeHTaJIbHBIE METO/IbI U3YYEHUS BEIIECTB U MX

MIPEBPAIICHHI: 03HAKOMJICHUE C 00pa3liaMy MPUPOIHBIX M HCKYCCTBEHHBIX BOJIOKOH, OK 01; OK 02
MJIACTMACC, KayuyKOB.
Bcero no reme:
Pa3znea 6. TeopeTruyeckue 0CHOBbI XUMHHU
Tema 6.1. Copnepxxanue yuyeOHOIro MaTepuasa
Crpoenue 1. Xumuueckuéh »siemMeHT. ATOM. Sapo aroma, H30TONBL. JIEKTPOHHAs O0OJIOUKA.
aToOMOB. DHepreTrHyeckre ypoBHH, MOAYPOBHU. ATOMHBIE opOuTau, S-, p-, d-anemeHTbl. OCOOEHHOCTH OK 01; OK 02
Iepuoanyeckuii | pacnpeeacHus JIEKTPOHOB 110 OPOUTAIIIM B aTOMaxX JIEMEHTOB IIEPBBIX YETHIPEX MEPHOIOB.
3aKOH U DJNeKTpOHHAsT KOH(QUTYpAIHs ATOMOB.
Ilepuoauueckasi | 2. Ilepuonmueckuit 3akoH u Ilepuonnueckass cucrtema xumuyeckux siemeHtoB JI.M.
cCHCTEMA MenneneeBa. Cps3p mnepuoandeckoro 3akoHa W Ilepmonnyueckol CHUCTEMBl XHMHYECKHX OK 01; OK 02
XHMHYECKHX snemenToB J[.M. MenzeneeBa ¢ COBpEMEHHOM TE€OpHUEH CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
sjemenToB JI.M. | u3MeHEHUs CBOMCTB XUMHUYECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU MIPOCTHIX U CJIOKHBIX BEIIECTB
MeneieeBa 0 TPYIIaM | epruoaaM. 3HaueHHue MEePHOINYECKOro 3aKOHA B PA3BUTHH HAYKH.
Bcero no reme:
Tema 6.2. Coaep:xanue yueOHOIro MaTepuaJia
Ctpoenue
BellecTBA. 1.CTpoeHue BemiecTBa. XHUMHUYECKas CBs3b. BHIbI XMMHYECKOM CBs3M (KOBaJeHTHas OK 01; OK 02
MHorooopasue HEeNoJIsipHasl U MOJIApHasi, MOHHAsA, MeTajuindyeckas). MexaHu3mbl 00pa30BaHUSI KOBaJIEHTHOU
BEIIECTB XUMHUYECKON CBA3M (OOMEHHBIH M JIOHOPHO-aKIEeNTOpHBIN). Bogopoanas cBsizb. BaneHTHOCTS.
DNEeKTpOoOTpULIATENbHOCTh. CTeneHb OKHciieHUs. IOHbI: KaTHOHBI U AHHOHBI.
BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIECTBA. THIBI KPUCTAUIMUYECKUX PEIMIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKOM PEHIETKH.
2.IlonsTHe 0 AUCTIEPCHBIX cucTeMaX. VICTUHHBIC U KOJUIOMHBIE pacTBOPHL. MaccoBast 10Js
BEILIECTBA B PACTBOPE. OK 01; OK 02

Knaccudukanus Heoprannyeckux coenuHeHuil. HomeHknatypa HeOpraHWYecKuX
BeleCTB. ['eHeTnyeckas CBSA3b HEOPraHWYECKHUX BEILECTB, NPUHAMICKALIUX K Pa3IdYHbIM
KJIACCAM.

Bcero o reme:




Tema 6.3.
XnuMuueckKue
peakuum.

Conep:kanue y4eOHOT0o MaTepuaJa

1. Xumnueckas peakiusa. Krnaccupukanus XUMHYECKUX pEaKIUi B HEOPTaHMYECKOW U
OpraHMYECKON XMMHUH. 3aKOH COXPAHEHMsI MacChl BEILIECTB; 3aKOH COXPAaHEHUS U IPEBPAILCHUS
SHEPruU NPU XUMUYECKUX PEAKIUAX.

CkopocTh peaknud, €€ 3aBHCHUMOCTb OT pa3inuyHbiX (akropoB. OOpaTHUMbIE pEaKIUH.
Xumuueckoe paBHoBecue. DaKTOphI, BIMSIOIMIME HA COCTOSHHE XMMHYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

OK 01; OK 02

2. OnekrponuTrdeckas aucconnanus. CuiabHbIe U ciaadble AIeKTpoauThl. Cpena BOAHBIX
pacTBOpPOB  BEIIECTB: KHWCJas, HEUTpanpHas, IMIeNoYHas. Peaknuuum WOHHOTO oOMeHa.
OKHCIIMTEbHO-BOCCTAHOBUTEIHHBIC PEAKITUH.

OK 01; OK 02

IIpakTH4yecKkue 3aHATHS

1. Ilpaktuueckas pabora Ne 1. DkcrnepuMeHTalbHbIE METOJbl M3YYEHHs BELIECTB U HX
IpeBpalleHuii: 1eMoHcTpanus Tabnun «llepuoauueckas cucreMa XMMHYECKHX 31eMeHToB J[.1.
MenaeneeBa», U3y4€HHE MOJIEIICH KPUCTAIIMYECKUX PEIIETOK.

Beruucnenus. PacueTsl 1o ypaBHEHUSIM XUMUYECKUX PEAKLUM, B TOM YHCIIE TEPMOXUMHUECKUE
pacuéThl, pacueThl ¢ UCIIOJIb30BaHUEM TIOHATHUS «MACCOBAs A0Sl BEILIECTBAY.

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

JlabopaTtopHble 3aHATHSA

1. JIaGoparopnas padota Ne 1. BnusiHue pa3nndsbpix (GakTOpoB HAa CKOPOCTh XUMHUYECKON
pEaKIUH.

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

2. JIaGoparopHas pabota Ne 2. Pa3nokeHue nepokcuia BoJopoJa B IPUCYTCTBUU
Katanuzaropa. OnpezeneHne Cpeibl paCTBOPOB BEIIECTB C OMOILBIO YHUBEPCATIBHOTO
uHAMKaTopa. Peakiiy noHHOro oOMeHa.

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

KourtpoJbHbie padoThbl. Knaccudukanuss HeOpraHMUeCKHMX COCIUHEHHH. XUMUYECKHE
peakuuu. DIEKTPOIUTHYECKAs TUCCOLIMALIMSL.

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

Bcero o reme:

10

Pazgen 7.

HeopraﬂuquKaﬂ XUMMUSA

Tema7.l.
Hemertanuanl.

Coaep:xanue yueOHOro MaTepHuaJia

1. Hemeramnsl. [lonoxxenne HemeramnoB B [lepnoandeckoil cucTteMe XMMUYECKUX DJIEMEHTOB
J.U. MenneneeBa M OCOOCHHOCTH CTpOeHHsI aToMoB. (Du3nyeckue CBOWCTBAa HEMETAJIOB.
AnnoTtponusi HEMETAUIOB (Ha TpuUMepe Kucioponaa, cepsl, ¢ochopa U  yriaepoja).
JlemoHCcTpanus: o0pa3ibl HEMETAJIIOB.

XHWMHYECKHE CBOMCTBA BAKHEHUIITUX HEMETAIUIOB (TaJIOTEHOB, CEPHI, a30Ta, ¢ocdopa,

OK 01; OK 02




yriaepoia W KPEMHHs) M HMX COEOUHEHMHM (OKCHIOB, KHCIOPOAOCOAEP)KALIUX KHCIOT,
BOJIOPOJIHBIX COETUHEHUI).
[IprMeHeHNE BA)KHEUIINX HEMETAJIOB U UX COCIUHEHUN.

Bcero no teme: 2
Tema 7.2. Conep:kaHnue y4eOHOT0 MaTepHuaJia
MeTasuibl 1. Metamnsl. [lonoxenue meramioB B Ilepuoguyeckoil cucremMe xumuueckux asnemento J[.M.
MengeneeBa. OCOOEHHOCTH CTPOEHUSI AIIEKTPOHHBIX O0OJOYEK aTOMOB MeTauioB. OOmiue
¢dusndeckue cBoiictBa MeTaioB. CIUIaBbl METa/UIOB. DJIEKTPOXUMUYECKHA PsJT HANPSHKEHUN
METaJIOB. 1 OK 01; OK 02
XHWMHYECKHE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUM, KAJIWM, KaJIBIMK, MArHUMA, aFOMUHUH,
IIUHK, XpOM, JKeJe30, Melb) M HUX coeAuHEeHUH. [leMoHcTpaums: B3aUMOJCHCTBHE MEIU C
A30THOM KHCIIOTOW Pa3Iu4HON KOHLIEHTpALUU.
O6ume cnocoObl mosTydeHusi MeTaJuIoB. [IpuMeHeHne MEeTaJuIOB B OBITY M TEXHHUKE.
IlpakTuyeckne 3aHATHA
1. Ilpaktuueckas pabora Ne 1. DkcrnepuMeHTaTbHbIE METOJbl M3YYEHHs BEIIECTB U HX
MpeBpalleHuii: u3yuyeHue Kouiekiuu «MeTabl U CIUIaBbl», 00pa3loB HEMETAIIOB, PEIICHHE
AKCIIEPUMEHTAIILHBIX 3a/1a4.
PacuéTtHrle 3agaun. 2 OK 01; OK 02;
Pacuétbr macchl BelecTBa WM 00bEMa ra3oB MO0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MAcCe WU OK 04; OK 07;
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacueThl Macchl (00beMa, KOJIMUECTBA [IK 2.2
BEIL[ECTBA) MPOJYKTOB PEAKLIUU, €CIIU OJTHO U3 BELIECTB UMEET IPUMECH.
JlabopaTropHble 3aHATHUS
1. JlaboparopHast pabota Ne 1. BzaumopeiicTBre THAPOKCHIA ATIOMUHUS C PaCTBOpaMU
KHUCJIOT U 1iesioyed. KauecTBeHHbIE peakui Ha KAaTHOHBI METAJIJIOB. 2 OK 01; OK 02;
OK 04; OK 07.
KonTpoJibHbIe padoThbl. MeTasuibl 1 HEMETaJlIbL. 1
Bcero no teme: 6
Paznea 8. XuMmus M Ku3Hb. MexXnpeaMerHbie CBA3H
Tema 8.1. Conep:xxanue yueOHOro MaTepuaJia

XuMHuA ¥ KU3Hb

1. Pomp xummuu B 0OeCIEUCHHH BKOHOFI/I‘{CCKOI‘;I, BHCPFCTHqCCKOﬁ U IIHIIEBOH




0€3011aCHOCTH, Pa3BUTUS MeTUIMHBI. [I0HATHE 0 HAYYHBIX METO/IaX MMO3HAHUS BEIIECTB U
XUMHUYECKHUX PEAKLIUH.
[IpencraBnenus 00 OOMMX HAyYHBIX NPUHIMIAX [POMBIIUICHHOTO IOJYyYSHHS

Ba)KHCHIINX BEILECTB. 2 OK 01; OK 02;
UenoBek B MHpE BEIIECTB M MaTEPHAIIOB: BAXKHEHIIIME CTPOUTEIbHBIC MaTEpUAIbI, OK 04; OK 07;
KOHCTPYKIIMOHHBIE MaTepHaIbl, KPAaCKH, CTEKJIO, KepaMHKa, MaTepuanbl s JJIEKTPOHHKH, K 2.2
HaHOMAaTEPHAJIbl, OPTAaHMYECKUE U MUHEPAIbHBIC yI0OPCHHS.
XuMus ¥ 3I0POBBE YEJIOBEKA: MPaBUiIa HCIIOIH30BAHMSI JIEKAPCTBECHHBIX MPEMAPaTOB;
npaBujia 6€30MacHOr0 MCIOIB30BaHMS IPEMapaToB OBITOBON XMMHH B TIOBCETHEBHOM JKU3HHU.
2. CemuHapcKkoe 3aHsATHE. YPOK — MUHU-KOH(DEpEHIHSI. 2 OK 01; OK 02;
OK 04; OK 07;
[IK 2.2
Bcero mo teme: 4
Ju¢pepeHunpoBaHHbIN 3a4eT 2 (3a cuer
JIEKIIHIA)
Bcero: 78




3 YCJIOBHUSA PEAJIU3AIIMA PABOYEN MPOT'PAMMBI YYEFHOT'O IIPEJMETA

3.1 MaTepua/jibHO-TeXHHYeCKOe odecrevyeHne

Jns  peanu3anudyd  TpOrpaMMbl  y4eOHOTO MpeaMeTa MpeIyCMOTPEHBI  CIEAYIOIINe
CHelualibHble TOMeUIeHUs: KaOuHeT XHMHUYEeCKMX JIUCUUIUIMH, Jaboparopus OOmed u
HEOPraHMYECKON XHMUHM, TOMEUIEHMsI [JIsl CaMOCTOSITEIbHOM M BOCIUTATENIbHON padoThl,
MOMEILEHHUE JIJIs1 OPTaHU3alluKd BOCIUTATEeIbHON paboThl — KabuHeT cTyaeHuecCKUX HHUIMATHB.

O6opynoBanue kaOWHETa XUMUYECKUX JUCIUILINH!

- ConeumanmsupoBaHHass MeOenb M CHUCTEMbl XpaHEHHS: OCHOBHOE OOOpYJOBaHHWE: CTOI
ydyeHuuyeckui 15 mr.; cryn ydeHuyeckui 30 mr.; 30 mocagouHbIX MECT; CTOJ IpEnojaBaTeis;
CTYJI IIpenojaBaTels.
-  Texuuueckue cpelncTBa: OCHOBHOE OOOpYyJOBaHUE: CETEBOM (QWIBTP; KOMIIBIOTEP
npenojaBarenss ¢ nepudepuei  (JumeH3noHHoe mnporpammHoe  obecnedenue  (I10),
00pa3oBaTeNbHBII KOHTEHT M CUCTEMa 3allluThl OT BpeaoHocHor uHpopmanun) [TIK (MonuTop
Samsung 920NW KSM 19", Cuctemnsiii 6510k P4/512/120/FDD/HDD/DVD); nocka MenoBasi.
- JlomonaHUTENbHOE 000pYyIOBaHME: MYJIbTUMEIUUHBIN TpoekTop (BenQ SP); skpan mis
MYJBTUMEAUMHOIO IPOEKTOPa; aKyCTHUECKas CUCTEMA; BBIXOJI B ceTh "MIHTepHeT".
- JleMoHCTpalMOHHbBIE Yy4eOHO-HAIIIAIHbIE MOCOOUS: OCHOBHOE OOOPYAOBAaHUE: HAIJIATHBIC
IUTAKaThl IO COOTBETCTBYIOIIMM TEMaTHKaM JAUCHUILINHBI " Xumus'".
- JlonmonmHutensHOEe O0OpYAOBaHME: pa3JaTOYHBIM MaTepual; IUAAKTHYECKUW MaTepual;
CXEMBI; TUIaKaThl; KOMIUIEKT y4eOHO-METOINYECKON JOKYMEHTAIIUH.
- JInnensunonnoe mporpammuoe obecneuenue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; antuBHpycHOE iporpammuoe obecriedenue Dr.Web.

O6opynoBanue gaboparopun OOIIEH 1 HEOPraHUIECKONH XUMUHU:

- Crneunanu3upoBaHHas Me0Oellb U CUCTEMbl XPaHEHUsI: OCHOBHOE 000pY/10BaHUE: KOMILJIEKT
yueOHoii nabopaTopHoii Mebenu (9 1abopaTOpHBIX CTOJNOB, Ha JIBa pabOYMX MecTa, CTynbs 18
mT.) 18 mocagouHbIX MECT; CTOJ MPENoaaBaTes; CTyJI MpernoaaBaTes.

- JomnonnurensHoe oOopydoBaHue: ImKadpl A8 XpaHEHUS Y4eOHO-METOJUYECKOW W
TEXHUUYECKOH IOKYyMEHTaLUU.

- TexHuueckue cpeacTBa: OCHOBHOE 000py/I0BaHME: JI0CKa MapKepHasi; JEMOHCTPAIlMOHHbIE
00pa3Iibl yCTPOMCTB.

- Crenmanu3upoBaHHOe 00OpyZOBaHHE, MeOelb U CHUCTeMBbl XPAaHEHHs: OCHOBHOE
000py/i0BaHuE: TUIIOBON KOMIUIEKT Ja00OPaTOPHOTr0 000pYy10BaHUS 1O XUMUHU.

- JononnurenbHoe oOopynoBaHue: MKadbl AN XPaHEHUS PEaKTHBOB; BHITSDKHON mHIKad;
xumuueckas nocyna 'OCT 2536 "llocyna u obopyaoBanue J1abopaTopHbIe CTEKIISTHHbBIE. THUTIBI,
OCHOBHBIE MTapaMeTphl U pa3Mephl"; MEIIAIK MarHUTHbBIE; TUCTUIUIATOP; BEChl AaHATUTUYECKUE;
BECHI 3JIEKTPOHHbIE TEXHUYECKHE; OaHU MEeCOYHbIe; 0aHU BOJASHbBIE; TEPMOMETPHI, yCTAHOBKA IS
IPOBE/ICHUS JEKTPOIN3a, IITATUBBI, KPUCTAIIIN3ATOP, YCTAHOBKA JJIsl TUTPOBAHUS.

- JleMOHCTpallMOHHBIE Y4eOHO-HArIsIAHbIE [TOCOOMS: OCHOBHOE 00OpY/JOBaHME: HarJsigHbIE
IUIAKAThI [0 COOTBETCTBYIOIUM TEMAM.

- JlononuurensHOEe 000py0BaHNUE: MHCTPYKIIMH 10 TEXHUKE OE30IaCHOCTH M OXpaHe TpyJa
Ui o0yJaroImuxcs npu paboTe B 1abopaTopuu.

O6opynoBaHue TMOMENIEHHUS] JJIi CaMOCTOSTEIbHOM U BOCHUTATENBbHOM paboThI
bubnuoteka, 4nTaNbHBIA 3aJ1 C BBIXOJOM B HMH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHYIO CETh
"NHTepHer":

- Kommekt mebenu (CTON KOMMBIOTEPHBIN 3 MIT., CTOJ Y4eHH4eckuid 15 mr., crynbs 33
HIT., IIKa( KHUKHBIN 3 TIT., CTEJIIAXH).

- 33 nmocago4YHBIX MeECTa.

- 3 TIK (mpoueccop Intel Core i3-2100 3,1 I'Ti, onepatuBHas nmamsath 4 ['0, skecTKuiA qucK 1
T6, monutop 22°°, 2013 r. — 3 mr.) ¢ BeIX0JOM B Internet, muIeH3MOHHBIM MPOrPaMMHBIM
o0ecreyeHneM.

- CBOOOAHBIMN JOCTYN K CIEUMAIW3UPOBAHHON CIPAaBOYHOM M y4yeOHOM nuTepatype,
NePUOANYECKUM U3JIaHUsAM, pecypcaM 3JeKTpoHHoi oubmuorexku MPHUTY u OBC.



- Jluuensuonnoe nporpammuoe obecrieucuue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; anTiBHpycHOE iporpammuoe obecrieuenue Dr.Web.

O6opynoBaHue MOMEIIEHUS U1 CAMOCTOSITEIbHON U BOCITUTATENbHOM pabOThI:

- Kommekt mebenu (cTon yueHudeckuid 16 mrt., cTos KoMnboTepHslil 20 mrT., cTyabs 52
IIT. ).

- 52 mocagoyHBIX MECTA.

- 20 ITIK (mporeccop Intel Core 2 Duo E4500 2,2 I'T'u, onepatuBHas mamsath 2 1'0, KeCTKHiA
auck 160 I'6, monutop 19°°, 2007 r. — 19 wr., nporeccop Intel Pentium E2160 1,8 I'Tt,
omeparuBHass mamate 2 [0, monutop 19°°, 2007 r. — 1 mr.), ¢ BeIxogoMm B Internet, c
JIMIIEH3UOHHBIM MTPOrPAMMHBIM 00ECTICYCHUEM.

- CBOOOAHBIN TOCTYI K CHEUAIU3UPOBAHHON U y4eOHOM JIuTepaType, NepuoanIecKuM
U3JIaHUsM, pecypcam 31eKTpoHHoi oubmuorexku MPHUTY u 3BC.

- [TpunTep nazepusiii HP 1100.

- Jluuensuonunoe nporpammuoe obdecneuenue: Microsoft Office 2010 Professional Plus;
Windows 7 Pro; antuBHpycHOE nmporpaMmmHoe obecreuenne Dr.\Web.

O6opynoBanne [lomemienue aisi OpraHW3allMl BOCHUTATENbHOW paboTel — KaOwaer
CTYJICHYECKHX UWHHUIMATUB, YyuyeOHas ayAuTopuss C BBIXOJAOM B  HH(POPMAIIOHHO-
TEJIEeKOMMYHUKalMOHHYIO ceTh "MHTepHer":

- CnenuanusupoBaHHas MeOelb M CHCTEMbl XpaHEHUS: OCHOBHOE 00OpyHOBaHUE:
KOMIUIEKT MeOenu (CTo ydeHHuueckuid 12 mr., ckambs yueHudeckast 12 mr.)

- 24 mocamo4HBIX MECTA.

- Cron npenojaBarersi.

- Cryn npenojaBarens.

- JlonopHutensHOE 000PYJOBAaHUE: KHIKHBIH 1IKad.

- Texuuueckue cpeacTBa: OCHOBHOE 000PYAOBaHME: KOMIIBIOTEp MpernoaBaTens ¢
nepudepueli  (IMIEH3MOHHOE  TPOrpaMMHOE  obecreueHue (I10),
00pa3oBaTeNbHbI KOHTEHT W CUCTEMa 3alllUThl OT BPEIOHOCHON HH(OpMAIIIH)
K (mpoueccop Intel Core i3-4170 3.7 I'T'u, onepatuBHas namsats 6 10, xecTkuit
muck 500 I'6, monutop 22°°, 2014 1. 2020 1.).

-  Kowmmberotep oOydaromerocss ¢ mnepudepueit (JIMIEH3MOHHOE TMPOTPAMMHOE
obecrieuenue (I1O), oOpa3oBaTenbHBII KOHTEHT W CUCTeMa 3alllUThl OT
BpPEIOHOCHON MH(POPMAIINH) C BOZMOXXHOCTHIO MOIAKIIOUEHUS K UHPOPMAIIMOHHO-
TeleKOMMYHUKalMoHHOH cetn "MHTepHer" u ol0ecrnedeHueM JocTyna B
AJIEKTPOHHYIO  HMH(POPMAIIMOHHO-00pa30BaTEIbHYI0 Cpely 00pa3oBaTeIbHOM
opranusanuu [1K (mpoueccop Intel Core i3-2100 3,1 I'Tu, onepariBHas namsth 4
I'6, xxectkmii quck 1 TO, moruTop 22°°, 2013 r. — 3 miT.).

- CBOOOIHBI JOCTYm K CHIEHUATU3UPOBAHHOM M CIPABOYHON JUTeparype,
MEPUOIMYECKUM H3JaHUsIM, pecypcaMm 3JieKTpoHHOM Oubmmoreku MPHUTY u
OBC.

- Jlunensuonnoe nporpammuoe obecreuenue: Microsoft Office 2010 Professional
Plus; Windows 7 Pro; antuBupycHoe nporpammuoe odecrederue Dr.Web.

3.2 UndopmannonHoe odecneyeHue

IlepeueHb OCHOBHOM M JOTMOJHUTENBHOMN JIUTEPATYPHI, JIIEKTPOHHBIX PECYPCOB:
OcHoBHas nuTeparypa:

1. Pymsutuc I'. E. Xumus : 6a30Bblil ypoBeHb : y4eOHUK 111 00pa3oBaTeIbHBIX
OpraHu3aIfii, peaTn3yonIX 00pa3oBaTeIbHbIE IPOTPAMMBI CPETHETO
npodeccuonansHoro oopazosanus / I'. E. Pymutuc, ©. I'. ®enpaman. — 2-¢
u3 1., crep. — Mocksa : ITpocsenienue, 2025. — 337 c.

URL.: https://znanium.ru/catalog/product/2202350
JlononmHUTENbHAS TUTEPATYpA:



1. Ta6puensna O. C. Xumus : 10 knacc : 6a30Bbiii ypoBeHb : yueOHuk / O. C. ['abpuensH,
H. I'. Octpoymos, C. A. Cnankos. — 7-e u3na., crep. — Mocksa : [Ipocsemenue, 2025. —
129 c.

2. Tabpuensa O. C. Xumus : 11 kmacc : 6a3oBblii ypoBeHb : yueOnuk / O. C.
INa6puensu, U. I'. OctpoymoB, C. A. CmankoB. — 7-¢ u3a., crep. — Mocksa :
ITpocsemenue, 2025. — 131 c.

3. XuMHS U TEXHOJOTHS OpPraHMYEeCKHX BEUIECTB : HAy4YHBIM KypHai. — Mocksa :
['ocymapcTBEHHBIN HAYYHO-UCCIAEA0BATEIbCKU HHCTUTYT OPraHUYECKON XUMUH U
TEXHOJIOTHH

OJEeKTPOHHBIE PECYPCHI:
Poccuiickue 35mekTpoHHbIE pecypchl U 0a3bl JaHHBIX

Onektponnas oubnmoreka MPHUTY: http://elib.istu.edu/
DekTpoHHO-0MOIMOTeuHast cucTeMa «Jlanby: http://e.lanbook.com/

3BbC IOpaiit: https://urait.ru/

Hayunblie anekrpoHHbIe )KypHaibl Ha iatdopme eLIBRARY.RU: http://elibrary.ru/
3BbC PROFo6pa3oBanue: www.profspo.ru/

3BC Znanium.com: http://znanium.com/

ocoukowpr

3apy6e>KHLIe OJICKTPOHHBIC HAYYHBIC )KYPHAJIbI U 0asbl JaHHBIX

1. Springer Nature Experiments (panee Springer Protocols): https://
experiments.springernature.com/

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


http://elib.istu.edu/
http://e.lanbook.com/
http://elibrary.ru/
http://www.profspo.ru/
http://znanium.com/
http://onlinelibrary.wiley.com/

4 KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS YYEBHOI'O

INPEAMETA

KoHTpoiib U o11eHKa pe3ynbTaTOB OCBOEHUS MpEeAMETa  MPEeAyCMaTpUBAET
cienyomue GopMbl, METOIbI U KPUTEPUH OLICHKH:

Koapl koMmnereHnmia
(OK, IIK) *

KOHTPOJILHO-OIIQHO‘IHBIe cpeacrea

OK 01; OK 02

- DK3aMEHALMOHHBbIC  3aJaHus Uil NPOMEXKYTOYHOHN
aTTeCTalyu;

- TECTOBBIE 3aJJaHUs JUIs TEKYILETO KOHTPOJIS;

- TECTOBBIE 3aJaHMs ISl IPOMEKYTOYHOU aTTeCTaluy;

- UH/IUBUYaJIbHBINA IIPOEKT;

OK 01; OK 02; OK 04;

- IpaKTU4YeCKe paboThI;

OK 07 - nabopatopHbie paboTHI;
- UH/IMBUYAJIbHBIA TIPOCKT;
- MOJITOTOBKA U BBICTYIUICHUE C JIOKJIAJIOM, COOOIIICHHEM,
MPE3EHTALNEN;

IIK 2.2. - pelIeHre CUTYallMOHHOW 3a1a4H;

- UH/IMBUYAJIbHBINA TIPOCKT;

- TIOJTrOTOBKA U BBICTYIUICHUE C JOKJIAJIOM, COOOIIICHUEM,
MPE3EHTALNEH;

- IPAKTUYECKHE PAOOTHI;

- 1abopaTopHbIC PAOOTHI.
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