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20.03.01 TexnochepHas 6€3011aCHOCTh
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(bakaaBp/MarucTp/CeHaIKCT)

be3onacHOCTh KU3HEAEATEIBHOCTU B TCXHOC(l)Cpe

Kypc 1

Cemectp 1,2

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlexuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

YaCOB/3aYETHBIX €IUHMNI]

180/5
34 4acoB
52 4acoB
- 4acoB
- 4acoB
86 4acoB
6 4acoB
- cemMecTp
58 4acoB
30 4acoB
2 ceMecTp
1 ceMecTp

cemecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 20.03.01 TexHnochepHas 6€30macHOCTh

[TporpamMmmy cocTaBuIu:

JIOLIEHT JInXT COI'JTACOBAHO E.B. Tapacenko
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA
Kadenpa pusuku

(HaumeHoBaHME Kadeapsl)
04.02.2025 pOTOKOJ Ne 7

(mara)
3aBenyromnuii kageapoit COI'JTACOBAHO I0.A. Illupaun

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyromuii kageapoit COI'JTACOBAHO JILA. CkopukoBa

(M1.0. ®amunus)

[Ipencenarens MeToauyeckoil Komuccuu (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaromas kadeapa

COI'-TACOBAHO I0.A. Ky3nenosa

(1.0. ®amumnus)

Okcnept(sl): Jlebenes KOpuit EBrenbeBuu, 3amecTuTenb pykoBoauTess I'ocyaapcTBeHHOM
MHCIIEKIIMU TPYy/a - 3aMECTUTEINb INIABHOT'O TOCYAapCTBEHHOI0 HHCIIEKTOpa Tpyia B PecriyOnuke
Mapuii Dn

Pabouas nporpammMa npoBepeHa u 3apeructpupoana B YMI] 17.02.2025 r.

Crnemmamuct yueono-meroandeckoro neatpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

Ilenpt0 OCBOCHHMS NUCHMIUIMHBI SBJISETCS JOCTHIKEHHE IUIAHHPYEMBIX PE3yJbTaTOB OOyYCHMS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HAaMMEHOBAHME | MHAMKATOPA JOCTHIKCHUS

KOMIIETCHIIMU KOMIIETCHIIUU
1. VK-1 VYK-1.1 Bemonnser 3HAHUs: 3HAET, KaK OCYIIECTBIATh IOUCK
Crniocoben MOMCK HEOOXOAUMOM y1si |MH(GOpMAaLUY, IPOBOANUTE €€ KPUTUUECKHUH aHAIN3 Ha
OCYILIECTBIIATh | PELICHHUS IOCTABJIICHHONW |OCHOBE 3HAHUHI €CTECTBEHHO-HAYYHBIX JUCLUIUIMH U
MIOMCK, 3a1aud nHPOPMALUH, €€ |COBPEMEHHBIX HH(POPMALIOHHBIX TEXHOJIOTHU.
KPUTHYCCKHMA KPUTUYCCKHIA aHAITU3, yMeHHs1: YMEET OCYLIECTBIATh NOMCK UH(OpMAIHH,
aHaJu3 U CUHTE3 |00001IeHNE U IIPOBOAMTD €€ KPUTUUECKUN aHAJIN3 Ha OCHOBE
uHOpMaMU, |OpEeACTaBICHHE Ha 3HaHUH €CTECTBEHHO-HAYYHBIX JUCLUIIINH U
IIPUMEHATH OCHOBE 3HAHUMN COBPCMCHHBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHH.
CHCTEMHBII €CTECTBEHHO-HAYYHBIX  |HABBIKM: OCYIIECTBIISAET OMCK U CUHTE3
ITOXOJT JIIsSt JTUCLUIUINH U uHpOpMaLKH, IPOBOAUT €€ KPUTUUECKUM aHAJIN3 Ha
penienus COBPEMEHHBIX OCHOBE 3HAHUN €CTECTBEHHO-HAYYHBIX AUCLUIUIMH U
IIOCTaBJICHHBIX HH(i)OpMaI_II/IOHHBIX COBPCMCHHBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHUH.
3a/1a4 TEXHOJIOTH

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K o0s3aTenbHoi yactu OITOIL.
JucnuninuHa sBIseTcs 00s53aTeIbHON

Hns  mpomomxenust  (GopMHUpOBaHUS  3asBICHHBIX
NpEeIIIECTBYIONMX Auciumind: Matemaruka (YK-1)
W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM I MPOJOIIKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMITETCHIHI B cieayromux auciminaax: Ousuka (YK-1)

KOMIIETCHITUH HCO6XOI[I/IMBI 3HaHUA

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOT A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUN HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPaTETHYECKUMU TEXHOJOTHUAMM SIBISIOTCS: JICKUMOHHBIEC 3aHATHUS, TPAKTUYECKHUE U
n1abopaTOpHbIE 3aHATUS, IPOLEAYPHI CaMOOOyUeHUS

Ha noctwxeHune KOHKPETHBIX Iened OOyueHHs HalpaBlIEHBI
TEXHOJIOTMH: 3aJJaHus, KIIACCUYECKasl JIEKIIUS

MMPUMCHACMBIC TAaKTUYCCKUC

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

1 cemecTp
. Konunuectso | Dopmupyemeie
Bunel 1 TemMbl 3aHATHI
4acoB KOMIIETEHINH
Crpoenne aroma. Ilepnoguyeckuii 3aKoH. JHepreTuKa 35 YK-1

XMMHYECKHX peakinmii

Jlexuus. Xumus Kak IpeaIMeT ecTecTBo3HaHus. KBaHTOBO- 2
MeXaHWYeCcKas MOJIENIb aToMa. AToMHBIe opouTanu. [IpaBumna u




MOPSITIOK 3aIIOJIHEHUSI aTOMHBIX opOuTaneid. DJIeKTPOHHBIC
bopmyIbl

Jlexuus. OCHOBHBIE THIIBI U XapaKTEPUCTUKU XUMUYECKON CBA3H.
KoBasneHntHas u nonHas cBa3b. CTpo€HHE U CBOICTBA IPOCTEHIINX
MOJIEKYJI

Jlexumst. DHepreTudeckue FPPEeKThl XUMUUIECKUX PEAKIIUH.
Y cI0BUS caMOIPOU3BOJIEHOTO IPOTEKAHUS XUMUIECKUX PEAKITHIA

Jlexuus. Xumuueckasi kunetuka. Karanus. OOpatumsbie
XUMHYECKHE MPOHECCHI. XUMHUYECKOE PABHOBECHE

JlaGopaTtopHnas pabdora. Kitaccel HeopraHn4ecKux BEUIECTB

JlabGopaTtopHnast pabota. CTpoeHue IEKTPOHHBIX 000JI0UEK aToMa

JlaGopaTtopHas pabora. [lepnoanueckoe n3MeHEHNE CBOHCTB
ATOMOB JJIEMEHTOB U UX COEIAUHEHUI

JlaboparopHas padoTa. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC
pEeaKIU

JlaboparopHas pabota. KoMruiekcHble coeTuHEHUS

JlaboparopHas paboTa. TepMoarHAMHYECKHE PACUETHI

JlaboparopHas paboTa. CKOpOCTh XUMHUYECKON PEeaKINU

JlaGopaTtopHas pabora. Karanuz

JlaGopaTtopHnast pabota. XMMHYECKOE PaBHOBECHE

NININIDNDN

3ajanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UKCJIE BHIMIOJHEHUE
KP

Kinaccel HeopraHn4ecKrx BEIIECTB

Crpoenue aToma

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIINH
TepMoAMHAMUYECKUE PACUEThI

PaCTBO])I)I. BHeKTponguqecm[e MMPpoueCChbl

37

Jlexums. Jlucniepcubie cuctemsl. PacTBopsl. CBOMCTBA pacTBOPOB

Jlexuusi. DNEKTPOIUTHI. DIEKTPOTUTHUECKAS TUCCOIHAITHSI.
Honnble peakiiuu B pacTBopax. BonopoaHbIil moka3aTens peakiuu
CpEJIbI

.HGKI_[I/ISI. OcHOBEI OJICKTPOXUMHHU. OKHCIUTETBHO-
BOCCTAHOBHUTCJIbHBIC ITOTCHIIMAJIBI

Jlexuus. DnexTponus

N

Jlexuus. Koppo3us meramino. Buasl koppo3un. MeTo bl 3aUThI
METAJLIOB OT KOPPO3HUH

N

JlaGopatopHas pabota. KoHIIeHTpaluu pacTBOpOB

JlaGopaTtopHnas pabota. CBO¥CTBa pacTBOPOB

JlaGopaTopHast paboTa. DJIEKTPOTUTHIECKAS TUCCOTTHAITIS

JlaboparopHnas padota. U3mepenue pH pactBopos

JlaGopaTtopHas pabota. ['maponus coneit

JlaboparopHas paboTa. JleiicTBre KHCIOT U IIeI0Uei Ha METaJLIbI

JlaboparopHas paboTa. ['anpBaHUYECKUE DTEMEHTHI

JlaGopatopHasi paboTa. DIEKTPOJIU3 PACTBOPOB IEKTPOIUTOB

JlaboparopHuas pabota. Koppo3us meTainos

NINIPNIDNIDNINIDNIDNIDN

YK-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP

Konnenrpauuu pactBopoB

I'anpBanmdecKkue 3JIEMEHTBI

DJEKTPOJIM3 PACTBOPOB 9

Wnag xonrakrHasg padora: 0

2 cemecTp

KomnuectBo | Dopmupyembie

Bunsl u TeMBI 3aHATHH
JacoB KOMIIETCHIINU

BBeneHne B XMMMIO 3J1eEMEHTOB. XUMHSI METAJJIOB 36 VK-1

Jlexuus. [IpenMer HeopraHnyecKol XMMUU. XUMUS METAJUIOB S- 2
JJIEMEHTOB

Jlexuus. Xumus METauIoB P-3JIEMEHTOB.

Jlextus. Xumust metauioB d-ameMeHToB. XpoM. Maprasery

Jlekuus. Xumus meraiuios d-snementos. JKeneso. Menb

JlaboparopHas paboTa. lllenounble U METOYHO3EMEIBHBIE METAJLIbI

JlaboparopHas paboTa. AJIOMUHUI, 0JIOBO. CBHHEII

JlaboparopHas paboTa. XpoM U €ro COeAMHEHUS

NININ|DNIDNIDNDN

JlaboparopHas paboTa. XKene3o u ero coeguHEHUS

3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UKCJIE BHIMIOJHEHUE
KP

XUMHYEeCKHE CBOMCTBA METAJIIIOB U X COSTMHECHUN

ITonyueHne MeTaioB

N
o

w
D

XHUMHA HEMETALJIOB YK-1

Jlexnus. I"anoreHsl 1 X COSIMHEHUS

Jlexums. Cepa u ee coeTMHEHUS

Jlexums. A3ot, pocdop u ux coeuHeHUs

Jlekuusd. Yraepona, KpeMHUN U KX COCTUHEHUS

JlaboparopHas paboTa. ['amoreHs! v uX coeTUHEHUS

JlaboparopHas pabota. Cepa u ee COeTUHEHUS

JlaGopatopHas pabota. A30T, pocdop U UX COeAUHEHHS

NINIDNIDNIDNINIDNIDN

JlaboparopHas paboTa. Yriaepos, KpeMHUN U UX COSTUHEHHS

3amanus I CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP
XUMHS HEMETAIUIOB 20

WMuas xoHTakTHAast pabora: 0

IToAroToBKa K 3K3aMEeHY 30

ITpoBeeHNEe dK3aMeHa 6

Paszen 5. METOJUYECKUE VKA3AHUS JUISI OBYUYAIOIIUXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

N3yuenne gucuuiuiMHbl "XuMHA" peKOMEHIYyeTcsl HayaTb C O3HAaKOMJIEHHsS C pabodeid
IpOTpaMMOii, €€ CTPYKTYpOil M COJepXaHHEM pa3J/iesioB. Y4eOHBbIH MaTepuall CTPYKTYpUpPOBaH,
W3y4€HUE  JHUCHMIUIMHBI  OCYIIECTBJISIETCS B~ TEMAaTMYECKOM  IOCIEA0BATEIBHOCTH.
3aHATHA JIEKIMOHHOT0 THIA JAIOT CHUCTEMAaTU3WPOBAHHBIE 3HAHUS IO JUCHUILIMHE "Xumus',
KOHIICHTPUPYIOT BHUMaHUE Ha HanOoJjiee CIOKHBIX M BaXXHBIX BOMpOcax. Bo Bpemst JEKIIMOHHBIX
3aHATHI PEKOMEH/yeTCsl BECTH KOHCIIEKTUPOBAaHUE y4eOHOro MaTepuaina; oopamarh BHUIMaHUE Ha
(GOpMYITHPOBKH U KaTErOPUH, PACKPBIBAIOLINE CYTh MPOOIEMBI, SBICHHS WM MTpOIecca;



3a(UKCUPOBATH BBIBO/IbI u MPAKTUYECKHUE PEKOMEH/ Al H.
IToaroToBka K NpakTHYeCKUM U Ja00PATOPHBLIM 3aHATHAM BKJIIOYACT O3HAKOMIICHUE C IUIAHOM
MPAKTUYECKOro (JIA0opaTOpHOro) 3aHsATHS; pPabOTy ¢ KOHCIEKTOM JIEKIWW, BBITIOJHEHUE
JIOMAITHEero 3afaHusi, paboTy ¢ y4yeOHOH M y4eOHO-METOAMYECKOH IUTepaTypoil, Hay4dHBIMHU
U3JIAaHUSIMU U DJIEKTPOHHBIMH 00pa30BaTEbHBIMU PECypcaMH, PEKOMEHJOBAaHHBIMHU paboyeil
MIPOTPaMMOM IUCHUIIINHBI "Xumus".
CopnepxaHue caMOCTOSTEILHOM padoThI ONIpeaeIIsIeTCs paboueii MPOTrPaMMOi
JUCUUIIIMHBI "XUMHUS", OHEHOYHBIMUA U METOJIMYECKUMH MaTE€pUaAIAMHU, 3aJaHUSIMUA U YKa3aHUSIMU
npenogaBarenss. CamocTtosrenbHas paboTa MOMXET OCYIIECTBIATHCA B ayJUTOPHOM H
BHEayIUTOpHOU (popmax. DD(PeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIbHONH pabOThI
SIBIIIETCSL  DJIGKTPOHHAsT HMH(POPMAIIMOHHO-00pa3oBaTelbHasl Cpefa YHUBEPCHUTETa, KOTopas

o0ecrieunBaeT  JOCTYI K  00pa3oBaTelbHON  Iporpamme, paboueii nporpaMmme
JUCHUIUIAHBL "XUMHA", K AJIEKTPOHHBIM OMOJIIMOTEUHBIM cCHCTEMaM, IMpodeccnoHalbHBIM 0a3am
TAHHBIX u H(OPMaLLOHHBIM CIPaBOYHBIM CUCTEMaM.

N3ydenue nucuuiuivHbl "XuMus'" BKIOYAET BBINOJIHEHUE KOHTPOJIBHBIX M J1a00paTOPHBIX padoT.
[TepuoanuHoCcTh TIpOBeAEHMS, (POPMbI TEKYILIEIO KOHTPOJIS YCIEBAEMOCTH, CUCTEMA OLICHUBAHMSI
XO0Za OCBOCHMs JMCLUMIUIMH IIpe/CTaBlIeHbl B pabouell mporpamme. YCIOBHsS aTTeCTallH
IOPUBEJEHbBl B TEXHOJOIMUECKOW KapTe, BXoJdlled B cocraB paboyeld MporpaMmsl
MUCHUIIUHEL "Xumus".

dopmoii MPOMEKYTOYHOH aTTecTanuu no aucimiuimHe "Xumus" spisercs 3au€r (1-if cemectp),
sK3aMeH (2-i cemecTp).

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOAMYECKOE 00eCcIeUeHIE

KoauuectBo
AK3EMILISIPOB TIEYATHBIX
NoNe . W3IaHUH, UIMEIOIIUXCS B

CnucokK HCTIONb3yeMOH JTUTePaTyphl
n/n OuOIHOoTEKE, HIIN
ANIEKTPOHHBIN aJpec U3TaHUs
(pecypca) B cetu HTepHeT

YYEGHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHWA

1. |[KopoBuH, Hukonaii BacunseBuu. OOmas xumus [Tekcer] 43
[yueOHMK a7 CTYAEHTOB BY30B 10  TEXHHYECKUM
HampaBieHussM u crnenuaiabHocTsM| / H. B. KopoBun. 13-e
u3., mepepad. u momn. Mocksa: Akanemus, 2011. - 488, [1] c.
ISBN 978-5-7695-8015-4. Dx3eMmsipel: Bcero 43.

2. |KpamennnnukoBa, Hamexna ['eananbeBHa. Xumus [Tekcr] : 23 /

yueOHOe TmocoOue s camocrosTenbHON pabGotel | https://portal.volgatech.net/b
npaktuueckux 3aHsatuii / H. I'. Kpamenunnukosa, P. U.|ooks/Krasheninnikova_ ximij
BunokypoBa; M-Bo o6pa3oBanus u Hayku PO, ®I'BOY BIIO a.pdf

"[MoBoik. Toc. TexHoi. yH-T". Momkap-Ona: III'TY, 2013. -
144 c¢. ISBN 978-5-8158-1095-2. Dx3eMIUISIPEL: BCero 23.

3. [Xumus [Tekct] : mab. mpaktukyMm / M-Bo 00pa3oBaHUs H 57 /
Hayku P®, T'OY BIIO "Map. roc. texH. yH-t"; [P. U.| https://portal.volgatech.net/b
BunokypoBa u np.] ; mox obmr. pen. P. M. Bunokyposoii.| o0ks/Vinokurova_ximija_20
Womkap-Oma: MapI'TV, 2011. - 171 c. DK3eMILIAPBL BCErO 11.pdf
S7.

4. |Tapacenko, Enena BuranpeBHa. Xumus [Tekct]| : ydeOHO-
metoauueckoe mocoome / E. B. Tapacenko; M-Bo| https://portal.volgatech.net/b
obpazoBanusi u Hayku Poc. ®enepanuu, DPI'BOY BO|ooks/Tarasenko Himiya 202
"[ToBomx. roc. TexHo. yH-T". Homkap-Omna: IIT'TY, 2023. - 3.pdf




|70 ¢. ISBN 978-5-8158-2342-6. |

OJIEKTPOHHBIE OFPA3OBATEJIBHBIE PECYPCBI

1.

Hayunas anekrponnas 6ubnuoreka eLIBRARY.RU

http://elibrary.ru

2.

Hayunas anekrponnas 6ubnmoreka «KubepieHuHKa»

http://cyberleninka.ru

IMPO®ECCHUOHAIJIBHBIE FA3bI JAHHBIX 1 THOOPMALIMOHHBIE CITIPABOYHBIE

CHUCTEMBI
1. |CnpaBouno-npaBoBas cucreMa KoHcynpTaHT+ http://www.consultant.ru
2. |UudopmarnmonHo-paBoBoii moptai ['apaHt http://www.garant.ru
3. [IIpodeccronanbHbIie ClpaBOYHbIE CHCTEMBI TeXaKCIEPT http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHHYECKas 0a3a v MPOrpaMMHOE 00eCTICUeHUE

NeNe | Aynurtopun s npose- | I[lepedeHb 0CHOBHOTO 000pYAOBaHUS [IporpammHuoe
/T |AeHus y4eOHBIX 3aHATHUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

1. 311 (1) Bempsimutens B-OITE/[-12-65 Y XJI{Microsoft Windows

4 (1), Ipoekrop mynbrumenuitHbiii|Enterprise, CrnpaBouHas

Sanyo PLC- XD 2600 B KOMIULC|mpaBoBas cucreMa

kperuienuem u kabenem (1), Cron|"Koncynbrant [Tmroc",

XUMHUYCCKHI nabopatophsiii| Microsoft Office

1200*1400*1500 (3), Cron-moiika|Standard, Areat Dr.Web,

neoviHast (1), Ilxad  BeITsKHOM|KommuiekT I'APAHT-

naboparopublii  1538*%726*2100 (2),|Macrep, Microsoft

Ikad TSt xuM.peakTuBoB|Access, Microsoft Visio

800*580*1810 (1), Kommiekr|Professional,  Microsoft

yueOHo#t Mebemnu (1) Project Professional,

Microsoft Visual Studio

Enterprise, Kommnekt 10

JUI PELIeHHsT OCHOBHBIX

M10JIb30BATEIbCKHUX 33124

2. 312 (1) pH-mvetp  AHHMOH 7051  (1),|Microsoft Windows

Juctunsarop JlC) 4 (1),|Enterprise, CnpaBouHas

Cnekrpodoromerp (1), CrexnsHHBIN|MpaBoBas cucreMa

JTUCTHIUIATOP [ukmon  Fistreem|"Koncynbrant [Troc",

Internationaly  Ltd (1),  Cron|Microsoft Office

nabopatopHblii s aHanuTHdeckux |Standard, Arent Dr.Web,

BecoB  650*650*750 (9), Crox|Komrmiekr I'APAHT-

XUMUYECKUAN 1200*800*1500  c|Macrep, Microsoft

TymMO0ii u Hancrpoikon (2), TymbalAccess, Microsoft Visio

MOJIKaTHAs Ha posikax c sukamu|Professional, Microsoft

410*500*560 (1), Ycrpoticto|Project Professional,

uHTepdericHoe naboparoproe|Microsoft Visual Studio

Unipractic (komrmutekt) (1), Hlkad mns
XUM.ITIOCYTBI " MaTepHajIoB
840*420*1800 (1), Kowmrekr
yuebHon mebenu (1)

Enterprise, Kommnext 10
JUISL PEIIeHUs] OCHOBHBIX
MOJIb30BATEIbCKUX 33]1a4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUITIMHBLI ®OHJ OLIEHOYHBIX
CPEJCTB




Kputepun onieHrBaHUs HHANKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANpaBJIEeHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA YCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHUE U3J1aratb Marepuai (4eTKOCTb, FPAMOTHOCTh M3JIOKEHHUSI MaTepHraia, TOYHOCTb U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUHU MPAKTUYECKUX 3aJaHUH.

[IIkana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUS
KOMIIETCHIIUU
IToporosslii OOyvaromuiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YAOBIET-
YPOBEHBb IPOSBIAET YMEHHE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTATOYHO IIPpaBUJILHBLIC q)OpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTPAaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE IIOJOKEHUS TMpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3a]ay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH U TIPUEMAMH MX BBITOJHEHHS

Beicokuit ypoBenb |OOydaronuiics riyOOKO M IMPOYHO YCBOMJI HIPOTPAMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBSA3BIBACTCA TEOpPHUSA C MPAKTHUKOW, IIPHU ITOM
oOyyaromuiics  He  3aTpyAHsieTcss C  OTBETOM  IpHU
BUJIOM3MEHEHUH 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMH  U3JIaHUSIMH, TIPaBHJIBHO OOOCHOBBHIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKaMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texkymmii KOHTPOJIb YCIEBAEMOCTH O0OECHEUMBACT OLIEHMBAaHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsimok cocTaBieHHs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUSA MPOIEAYypbl OLEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OMbITA JAEATEIHHOCTH, IO
HaKOIMMUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nosioxkeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIUsI 00yJaroIuXCs
[TpomexxyTouHasi aTTecTanus oOy4yaronuxcs HampaBlieHa Ha OLIEHWBAaHUE PE3YJIbTaTOB OOy4YEHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.

[IpriMepsl TUMOBBIX KOHTPOJBHBIX 3aJaHMii W3 0a3bl (OHIA OLCHOYHBIX CPEICTB IO
o0pa3oBaTeNbHON IPOTrpaMMe.




Tecr-1
"CtpoeHue BenecTBa. 3aKOHOMEPHOCTH IPOTEKAHUS
XUMUYECKUX peakuuii”
15 BonpocoB Ha 45 MUHYT
Bapuant Ne 0

I/I3 Hepe‘H/ICHCHHbIX HNKEC BCIHICCTB OCHOBHBIM OKCHUIOM ABJIACTCA ...
1) CaO 3) NaOH 5) BaCl,
2) SiOz 4) HCI 6) CUOHCI

YcTaHoBHUTE COOTBETCTBUE MEKIY (DOPMYIION BellecTBa U KIACCOM/TPYIIION,K KOTOpoMy (-0t
3TO BELIECTBO IPUHAJICIKUT:

BemectBo Knacc coeqnnennit
A) N203 1) OcHOBHBIN OKCHU]T
b) KH2POq4 2) KucnoTtHsli okcua
B) FeS 3) AwmdotepHslii okcu

4) Kucnas cosb

5) Cpenusis conb

Crenenp oxucnenust xpoma B Na,CrO4 paBHa:
1) +6 2) +8 3) 6 4) +25) -2
Koadduuuent nepen popmynoil OKUCIUTENS B YPABHEHUH pEaKIMM, IPOTEKAIOLIEH 10 cxem
P + HNO3 + H.0 — H3PO4 + NO ,
paBeH
1)62)33)24)55)1
DJIEMEHT, B COCTaB aTOMa KOTOPOTO BXOAAT 14 mpoTOHOB, 14 31eKTpoHOB U 14 HEUTPOHOB, 3"
1) Ni 2) Sc 3) Si 4) Mo 5) N
CrpyKTypa BaJICHTHOT'O YPOBHS 3JIEMEHTa 5-10 nepuoaa noarpymnmnst [11b:
1) 3s%3d® 3) 5s24d* 5) 3s23p®
2) 5s%5p* 4) 55%5p®
HawnGosnpiielt BeTUYUHON SHEPTHH CPOJCTBA K AJIEKTPOHY 001 aeT aTOM:
1) S2) CI 3) P 4) Si 5) Al

N3 ykazaHHBIX B Py XUMHUYECKHX DJJIEMEHTOB BBIOGPHTE TpU DIEMEHTa, KOTOPHIE
Ilepronnueckoit cucreme xumuueckux sjieMeHTOoB .M. MenneneeBa HaxomsTcs B OXF
nepuoze.Pacnonoxure BEIOpaHHBIC SJIEMEHTBHI B MOPSAKE YMEHBIIEHUS
3JIEKTPOOTPULIATEIIBHOCTH.




10

11

12

13

14

1)V 2)B 3)Li 4)C 5)He

[TonsipHocTs cBsizu H-D Bo3pacraer B psiay:

1) PHs; HCI; H2S 3) H.S; HCI; PH3

2) HCI; H2S; PH3 4) PHs; H2S; HCI 5) H.S; PH3; HCI
[Tpu noBbIIeHNH JaBiieHus B 2 pa3a ckopocTh peakiuu Ha(r) + Clz(r) = 2HCI.
1) ymenbiuTes B 2 paza

2) yMeHbIIUTCSA B 4 pasza

3) yBenuuures B 4 paza

4) yBenuuuTcs B 2 pasza

5) He U3MEHUTCS

PaBnogecue peakiuu 2S03(r) <> 2S02(T) + O2(T); AH >0
MO>KHO CMECTUThH B CTOPOHY MCXOJIHBIX BEUIECTB MPHU:

1) noBbIIEHUH TEMIIEPATYPbI

2) noHwxeHuu KoHueHTpauuu SO2

3) noBbllieHnH KoHIeHTpauu SO3

4) yBenuueHuu KoHueHTpauuu Oz

5) MCIIONIb30BAaHUM KaTalnu3aTropa

B OTKpBITOM cUCTEME NPU NOCTOSHHBIX JABICHUH M TEMIIEPAaType IPOLECCHl IMPOTEKAOT
CaMOIIPOU3BOJIBHO B CTOPOHY

1) yBeTM9IeHHSI SHTAIBITHA

2) ymenbIueHus sHeprun ['m6oca
3) yBeIMYEHUS SHTPOITUU

4) yMEHbILICHUS] SHTAJIBIIUU

AGPgs st peaxruu C (k) + 2H20 (1) = CO2 (1) + 2H2 (T), MOXHO PacCUMTaTh CIEAYIOIIAM
obpa3zom:

1) AG%98= AG%5,(CO2(T)) +2AG %06p(Ha(T)) — AG%sp (C(K)) — 2AG %65 (H20(T))
2) AG%g5= 2AG%5p(CO2(T)) + AGo5p(H20(r))

3) AG%98= AG%5p(C(k)) + 2AG%6,(H20(1)) — AG%gp (CO2(T)) — 2AG 5p(Ha(T))
4) AG%g5= 2AG%gp(H2(r)) — AG%6p(C(K))

5) AG%g8= 2AG06p(H20(r)) — AGg,(CO2(T))

He npuberast kK BEIUNCIEHUSAM, YKAOKUTE, B KAKUX U3 HUXKE IPUBEICHHBIX PEAKLUI SHTPOMHS
Bo3pactaeT (AS>0):

A lz (k) = 1z ()




B: N2 (r) + 3H2 (r) = 2NH3s (1)
C:2CO (r) + 02 (r) =2CO0O2 (1)
1: 2C (x) + 3H2 (r) = C2He (1)
E: 2NaNO3 (k) = 2NaNO2 (k) + O2 (1)
DA, JLE 2)JLE 3)A,E 4)B,C,I 5AB
15 Omnpenenute TeMiiepaTypHblii HHTEPBa, B KOTOPOM BO3MOYXHO ITPOTEKAHUE IPSIMON PEAKIIUU
C(rpadur) + 2H20(r) <> 2CO2(T) + Ha2(T),
ecmt AH = — 300 xJIx, AS® = 175 Jix/(monb-K).
1) mpoTekaHnue MpsiMOii PeaKIMK BO3MOKHO JIFOOBIX 3HAUCHUSAX TEMIIEPATYyPhI
2) mpoTeKaHue MPSIMOH PEeaKIi HEBO3MOXKHO HU MPH KaKUX 3HAUYCHHSAX TEMIIEPaTYphI
3)T<1,714K
4)T>1714K
5)T<1714K

Tect N2 2
PactBOpbI. DnekTpoxummsa
12 BONpocoB Ha 45 MUHYT

BapwaHt N2 O

1. Macca HCl, coagep>kawenicsa B 200 r 20%-ro pactBopa, coctaBaset
140 r 2)71r 3)20r 4)365r 54r

2. PactBop, cogepxawmhn 04 r Heanektpoamta B 10 BOAbL,  3amep3aeT
npw —1,24 °C. BblumcanTb MoNekyAspHYH Maccy Belectsa, ecam K(H20) = 1,86°.

OteeT: ___ (3anuiinTe YMcao C TOYHOCTbIO A0 LIEeNbIX.)

3. Cpeam HUXeNepeUYNCIEHHbIX CUNbHbIA 31EKTPOUT:

1) HCN 2) HxS 3) NaNO:s 4) CH3COOH  5) H.CO3
4. YpaBHeHue npouecca auccoumaunm HxS no | ctynenm

1) HS «H2 + S 2) HoS « 2H* + S*

3) HS  « H* + §* 4)HS" «H" + S

5) HoS«H™ + HS™

5. KoHctaHTa guccoumaumm HoS no 1 ctynenm


https://moodle.volgatech.net/mod/glossary/showentry.php?eid=9793&displayformat=dictionary

6. Kakou 13 pactBopoB Havbonee LeNoYHOM:

1) [OH] =107 2)pH =10 3) pOH =9

4) [H*] = 10-° 5 pH=3

7. YkaxuTte tvn rugponnsa conm KoCOs. Kak namennTca crenenb rugponvsa h npu HarpeBaHun?
1) He rnaponnsyetca 2) h yBeanuntca

3) MO aHMOHY 4) h yBennuutca

5) no kaTnoHy

8MB. YkaxuTe peakunto cpesbl U OKpacky nHamkatopa B pacteope coam K>SiOs:

1N pH=7 2) deHondpTanenH 6ecLBeTHbIN
3)pH >7 4) MeTMNOpPaHX KPacHbIM
5)pH <7 6) NakMyC CUHUM

9. Mpouecc, NpoTeKaroLMii Ha aHOAE MeAHO-LIMHKOBOTO ralbBaHNUYECKOro 3/1eMeHTa:
1) Zn** + 2e " Zn 2) Cu—2e " Cu?*
3)Zn-2e" Zn** 4) Cu®* +2e"Cu

5) 2H" + 2e " Hx#

10. DNEKTPOAHbIN noteHuman LMHKa B pactBope ZnSO4 ¢ KOHLLeHTpaLuen
0,1M paBeH:
1) -0,70B 2) -0,79B 3) -1,36B 4)-0,82B 5)-0,76B

11. Npouecc, npoTekakoLwmin Ha rpadUTOBOM aHOAEe NpU 31eKTpoam3e BogHoro pactesopa Culy:
1) 2H.0 — 4e " Ox# + 4H" 2) Cu-2e" Cu®
3) 2H" + 2e " Ho# 4) Cu®* +2e"Cu 527 -2e" )

11. O6beM Kncnoposa, KOTOpbIA TEOPETUUYECKM MOXKET BbIAEIUTHCA Ha aHOAE MPWU MPOMYCKaHWK
yepes BoAHbIN pactBop CuSO,4 konmuecTBa anekTpuyectea 9650 Kn, coctaBnser:

11,20 2)224n 3)56n 4) 0,56 n 5)28n

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHON aTTECTALINU

Bonpocb! AN15 NOATOTOBKM K 3a4eTy

1. Knaccndukauma HeopraHMYeCKunx BellecTs. Knaccudukauma u HOMeHKNaTypa OKCUAO0B,
OCHOBaHMWN, KNCNOT N CONeMn.

2. OcHOBHble cBeAeHUA O CTPOEHNN aTOMOB. CocTaB aTOMHbIX apep. N3oTtonobl. COBpeMeHHOG
NOHATME O XMMMYECKOM anemeHTe. PasmelleHune 3/1IEKTPOHOB B aTOMax. KBaHTOBbIE YMCAA.
HopmanbHoe 1 BO36Y)'K,LI,EHHOG COCTOAHME aTOMOB.

3. Mepunoamyeckan cuctema snemeHToB [.U. MeHgeneesa. MepMoanyeckoe MsMeHeHne CBOMCTB
XMMUYECKUX 3N1eMEHTOB. Paanyc aTomoB, 31eKTPOOTPULLATE/IbHOCTb, KUCIOTHO-OCHOBHbIE U



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

OKMCNTENIbHO-BOCCTAaHOBUTE/IbHbIE CBOMCTBA.
Xnmmyeckas cBaA3b. OCHOBHbIE BUAbI M XapPaKTEPUCTUKM XMMUYECKOM CBA3M.

Xummnyeckune cuctembl. PyHKUUM COCTOAHUA. BHYTPEHHASA aHEeprusa U aHTanbnusA. | 3aKoH
TEePMOANHAMMUKM.

dHepreTnyeckune apPeKTbl XMMUYECKUX peakLmMii. TepMOXMMUYECKME ypaBHEHMA. 3aKoH ecca n
CNeacTBuUA U3 Hero. IHTanbnma 0b6pPasoBaHMA XMMUYECKUX COeANHEHN. TePMOXMMMYECKUNE
pacueTbl.

3HTpOI'IMﬂ n ee UsSMeHeHne Npu XuMmn4yeCknx npoueccax n ¢a3OBbIX nepexogax. Il 32KOH
TEPMOANHAMUKWN.

JHeprus M'bb6ca 1 ee M3MEHEHUE NPU XMMUYECKMX NpoLeccax. TemnepaTypHbIi MHTepBan
BO3MOKHOCTU CAMOMPON3BOJIbLHOTO NPOTEKAHMA XMMUYECKOM peaKkLmu.

CKOpPOCTb XMMUYECKMX PeaKuUmit. FOMOreHHble 1 reTeporeHHble CUCTEMBbI. 3aBUCMMOCTb CKOPOCTU
peaKkunin OT KOHLLEHTPALMM pPearnpyroLLmnx BelecTs. 3aKoH AeicTBMA macc. KoHCTaHTa ckopocTu
XMMMUYECKON peakLmu.

3aBMCMMOCTb CKOPOCTU peaKkumin oT Temnepatypsbl. Mpasuno BaHT-Todpda. dHeprua akTMBaumu.

KaTanntuyeckme cuctemol. MexaHusm AEVICTBMH KaTa/in3aTopos. FoMOreHHbIN 1 FETepOFEHHbIVI
KaTanuns.

O6paTMMbIe XUMHn4ecKkme peakummn. Xnmmyeckoe paBHOBECHUE B TOMOIreHHbIX CUCTEMaAX.

OcHoBHble dhaKTopbl, ONpegensaoLme HanpasaeHne peakLmili U XMMUYecKkoe paBHOBecUe.
MpuHumn Jle Watenve.

O6wue NOHATUA O PACTBOPAX U AUCMEPCHbIX cucTemax. MpoLecc 06pa3oBaHMA PacTBOPOB.
PactBoprmOCTb. Cnocobbl BbipaxKeHUsA cCOCTaBa PacTBOPOB.

CBoICTBa pacTBOPOB HE3NEKTPOMTOB. OCMOTUYECKOE AaB/ieHNe pacTBOPOB. [JasneHue napa
pacTBOPOB. 3aMep3aHMe U KUNeHre pacTBOPOB.

dneKTponnTuyeckan amccoumauma. CreneHs amccoumaumn. CunbHble 1 cnabble 3N1eKTPOUTLI.
CBOWCTBa PacTBOPOB 3/1EKTPO/IUTOB.

PaBHOBecuWe B pacTBOpax cnabbix 31eKTpoanToB. KoHcTaHTa amccoumaumm. GakTopsl, BaAOLME
Ha KOHCTaHTYy AMCCOLMALLMM. 3aKOH pa3baBneHus.

dneKTpoAUTMYECKas Anccounaums soasl. MoHHoe npounsseseHue Boabl. BogopoaHbin
nokasaTesnb. KUCNOTHO-OCHOBHbIE MHAMKATOPbI. PacyeT pH pacTBOPOB CUABHbBIX U C1abbiX KUCAOT U
OCHOBaHUN.

'maponus conei. TUNuYHble Ccnydyan rmaposainsa. CmeweHue paBHOBECKA B nNpoueccax rmgpoansa.

OKUCAUTENBHO-BOCCTAHOBUTE/IbHBIE peaKkLmu. CTeneHb OKUCAeHUs. Mpoueccbl OKUCEHUA U
BOCCTaHOB/IeHNA. OKMCAUTENN U BOCCTaHOBUTENN. MeToa 3n1eKTpoHHOro 6banaHca Kak cnocob
PacCTaHOBKM KO3GPULMEHTOB B YPaBHEHUAX OKUCIUTEIbHO-BOCCTAHOBUTE/IbHBIX PEAKLIMMN.
CocTaBneHue ypaBHEeHUN.

MoHATUE 06 3NeKTPOAHbIX NOTEHLMANAX, MEXaHN3M X BO3HMKHOBEHMA Ha rpaHuLe pasgena
meTann—pacrteop. CtaHAapTHbIN BOAOPOAHbIN 3N1EKTPOA, U BOAOPOAHAA LWKaAa NOTEHLMaNOoB.

XnMmyeckne UCTOYHMKM TOKA: ra/ibBaHUYECKUE INeMEHTDI, AdKKYMYJIATOPbI. 3J'IEKTp0,CI,BM)KYLLI,a‘r'I
Chna n ee namepeHue.
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Kopposvm meTannos. Metoabl 3alLnTbl METaNN0B OT KOppo3unun.

DNEeKTPOAN3 PacniaBoB U PacTBOPOB 31EKTPONTOB. AHOAHbIE U KaTOAHbIe npouecchbl. MHepTHbIe
N aKTUBHbIe 31eKTpoabl. 3aKoHbl Papaaes.

Bonpocbl na NOAroToOBKM K 9K3aMeHy

MeTannbl: NOSI0KEHUE B NEPUOAMYECKON CUCTEME, OOLLAA XapaKTEPUCTMKA XMMUYECKUX CBOMCTB NPOCTbIX
BELLECTB M cNOCOBOB NOMyYEHUSA.

LLlenoyHble meTanbl U UX COEQUHEHUA.
LLlenoyHo3emeNbHble MeTa bl U UX COeANHEHNA.
ANOMUHUI 1 ero coeanHeHunA.

Onoso 1 ero coeauHeHUA.

CBuHeL, 1 ero coegMHeHuA.

d-3fieMeHTbI: NMOoJIoXKEeHUE B nepmop,mqecr(oi/'l cucteme, O6|.I.l.aF| XapPaKTEPUCTUKA XMMUNYECKUX CBOWCTB MPOCTbIX
BeLwecTB.

KMCNOTHO-OCHOBHbIE M OKUCIUTENBHO-BOCCTAHOBUTE/IbHbIE CBOMCTBA cCOeauHeHU d-21emMeHTOB.
MapraHeu, 1 ero coeguHeHus.

Xpom v ero coegmHeHuA.

*eneso, Kob6anbT, HUKEb U UX COEAUHEHUA.

HemeTannbl. FanoreHbl. PUsnyeckne n XuMmn4eckme CBOMCTBA rasloreHos. [anoreHoBogoOpOAbl: NONYyYEHMe,
XMMUYECKME CBOMCTBA.

Kncnopogcogeprkalwme coegMHEHMA ranoreHoB: XMMuU4Yeckmne CBOWCTBA, nonyvyeHue.

Sn1emMeHTbl V|A-pr|'|l'|b| HepMO,ﬂ.MHECKOVI CNCTEMbDI: O6I.Ll,aﬂ XapPaKTEPUCTUKA SN1EMEHTOB, XMMUNYECKUE
CBOWCTBA NPOCTbIX BEWECTB, UX NONy4YeHUe.

BogopozHbie coegmHeHnA anemeHToB VIA-rpynnbl NepUogNYEcKoi CUCTEMbI: XMMUYECKME CBOICTBA,
MeTOoAbl NONYyYEHMA.

KVICI'IOpO,D,HbIe coeanHeHUA cepbl: XUMn4eckue CBOVICTBa, MmeToabl NnoNny4YeHuA.

dnemeHTbl VA-rpynnbl Nepuoamyeckon cuctembl: 06LLan XxapakTepmncTMKa 3/1eMeHTOB, XMMMUYECKMe CBOMCTBa
NPOCTbIX BELLECTB, MX NOJyYeHue.

A30T 1 ero coeamMHeHUs.
docdop un ero coeguHeHus.

dnemeHTb! [VA-rpynnbl Nepmognyeckoi cucTembl: 06LLan XapaKTePUCTUKA 3/1EMEHTOB, XMMUYECKUE
CBOWCTBaA NPOCTbIX BELLECTB, UX MNOAYYEHME.

Yrnepoga, n ero coeAnHeHuA.

KDEMHMﬁ nero coeanHeHuUA.



