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[Iporpamma cocTtaBiieHa ¢ y4eTOM 00pa30BaTeILHOTO cTaHaapTa Beiciiero oopazopanus (OC BO)
o HampasiieHuto moarotToBku 14.03.01 «Slneprast sHEpreTHKa U TEIIOPU3NKA», YTBEPKICHHOTO PEKTO-
pom ®I'BOY BO «HNY «MBUN» H.JI. Poranessim 27.10.2023.

IIporpammy cocraBu.:

KaHJ. IIeJiar. Hayk, JOIL C.B. CnenuenkoBa
MO/IIHCh DUO

« 10 » _oxtsab6pa 2025T.

[Tporpamma oGcyskieHa 1 0Jo0peHa Ha 3aceqanun Kadeaps! « TeXHOIOrHIecKre MauHbl 1 000pyIoBa-
HHE»
« 17 » _oxtsa6ps _ 2025 r., mpoTtokosn No _2

3aBenyrommii kadenpoii « LTeXHOJI0IrMYECKUX MAIMH 1 000DYI0BAHMS:

M.B. I'onuapoB
TOAIHCH dUO

« 20 » _okts0ps _ 2025 .
CoruacoBano:

3asenyrommii kagenpoii «IIpomMblIeHHAS TEMVIOIHEPTeTHKA»

T A S
( 7 CAAS

/—

B.A. I'ankoBckwmit
TTO/IITUCH D.1.0.

« 20 » _oktsibps _ 2025.
PIIJI amanTipoBaHa JUIst JIUI] C OTPaHHYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI U HHBAIIUIOB

OtBercTBeHHbIH B Qpuiinase no padore
¢ JIOB3 u uaBanugamun

Gt
< 3aM. HavYaJIbHUKa YY E.B. 3yeBa
MOAIHKCH DOUO

« 20 » _oktsi6ps _ 2025.
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1. HEJIM 1 3BAJJAYU OCBOEHUSA JUCHUIIJIUHBbI

HCJIBIO ABJICTCA ITOAIOTOBKa o6yqafoumxc;1 K HaquO-HCCHCHOBaTeHBCKOfI

U IIPOCKTHO-

KOHCTPYKTOPCKOH JESATEIBHOCTSAM IO HampabiieHuto OakanmaBpuara 14.03.01 «fmepnas sHepreTuka u
terioduznkay (mpoduis MOAroTOBKU: ATOMHBIE AJIEKTPOCTAHIIMUA U YCTAHOBKH) MOCPEICTBOM obecrie-
YeHHsI 3TAoB (hOPMUPOBAHMS KOMIIETCHIIUH, TpeaycMoTpeHHbIX PI'OC, B 4acTH MpeICTaBICHHBIX HIKE
3HAHUM, YMEHUH U HABBIKOB.

3apaum:

- UIBYYHUTb HOHATUHUHBIN afrmnapar, OCHOBHBIC TCOPCTUYCCKUC IMOJIOKCHUA U MCTOAbI AUCHUIIIINHEI,

- OBJIaZICTh METOJAMH HAy4HOTO MO3HAHMS Ul OOBSICHCHUS XMMHYECKUX SBJICHHUI MpH padboTe
000pymoBaHUs B 00J1aCTH TEIUIOPHEPTCTHKHY;

- HAYYUTh PUMEHSTh TEOPETUUCCKUE 3HAHUS TIPU PEIICHUH MPAKTUYCCKUX 337124,

- IPUBUTH HABBIKH MPOBEICHHS JTAOOPATOPHOTO UCCIICTOBAHUSL.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIl BO

Juctumimza «XuMHs OTHOCUTCS K 00s13aTEJIbHOM YacTU POTrPaMMB.

Jis u3ydeHus JAaHHOM TUCIUIUTMHBI HEOOXOIMMBI 3HAHUS, YMEHUS ¥ HaBBIKH, (hopMUpyeMble Oa-
30BbIM CPEJIHUM 00pa30BaHUEM.

3HaHUsl, yMEHUS U HABBIKY, MIOJTYYEHHBIE CTYICHTaMHU B IIPOIIECCEe U3YUYCHUS TaHHOM TUCIUILIN -
HBI, SIBIISTFOTCS 0A30BBIMH TS U3YUCHHSI CIICAYIONTUX TUCIUTUINH:

Booonoocomosxa na ASC.

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

OcBoeHue TUCHUITIMHBI HallPaBJIeHO Ha (POPMHUPOBAHUE SJIEMEHTOB CIIEYIOIUX KOMIIETEHIINH B
cootBeTcTBUM ¢ PI'OC BO 1 OIl BO no nanHoMy HanpaBlIEHUIO MTOATOTOBKHU:

IlepeyeHb MJIAHUPYEMBIX Pe3yJabTAaTOB 00y4eHH MO JUCHUNINHE (MOAYJII0), COOTHECEHHBIX
¢ HHAMKATOPAMH J0CTHKEHUSI KOMIIETeHIM I

Komnerennus

NHaukaTopbl 10CTHKEHUS KOMIIe-
TEeHIU

PesyabTaThl 00y4eHus

OIIK-1. Criocoben
HCIO0JIb30BAaTh 0a30-
BBIC 3HAHUS €CTe-
CTBEHHOHAYYHBIX
JUCHUIIJIIVH B HpO-
beccroHanbHOM Aes-
TETHHOCTH, IPUMeE-
HSTH METOJbI MAaTc-
MaTHYECKOro
aHaJii3a U MOJICJIH-
pPOBaHMUsI, TEOpETHYE-
CKOTO M DKCIIEPUMEH-
TaJILHOT'O MCCIIE0-
BaHUA

OIIK-1.1 [Ipumensier matemaTuye-
CKUH anmapaT U3 pa3InyHbIX pasjie-
JIOB MAaTEMATUKU

3HaeT: BaXXHENIINE XUMUYECKUE TIOHS-
THUs 1 OCHOBHBIC 3aKOHBI XUMHH, KJIaC-
cU(UKAINIO 1 HOMEHKIIATypy Heopra-
HUYECKUX COCTUHEHUI.

YMeeT: npoBOAUTH yueOHO-
WCCTIeTOBATENTLCKHIA SKCIIEPUMEHT Ha
OCHOBE BJIJICHUsI OCHOBHBIMU ITpHeMa-
MU TEXHUKHU PaboT B TabOpaTopum.
Brnaneer: HaBbIKaMu 1a00OPaTOPHOTO
UCCIIeI0BaHMsI, pabOThl ¢ XUMHUYECKUMHU
peakTUBaMu 1 IpUOOpaMu; METOJaAMHU
XUMHYCCKUX U MATEMATHYCCKUX pacye-
TOB; METOJIaMU OOPAOOTKH MOTYIEH-
HBIX PE3YyJIbTATOB.
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OIIK-1.2 ITpumeHsIeT METOIbI YK C-
JICHHOTO MOJICJIMPOBAHUS M JKCIIe-
PUMEHTAIILHOTO MCCIICI0BAHUS

3HaeT: MPUEMbI OCYIIECTBICHUS TIPO-
CTEUIIETr0 XUMHUECKOTO SKCIIEPUMEHTA
1 C1Ioco00B 00pabOTKH €ro pe3yJibTa-
TOB.

YMeeT: IpOBOJUTH PacyeThI IO ypaB-
HEHUSM XUMHUYECKUX peaKiuid, pabo-
TaTh C XUMUYECKUMU PEaKTHBAMH, Jia-
060paTOPHBIM XMMUYECKHM 000pYy10Ba-
HUEM; 0QOPMIISITH PE3yIbTAThI
HKCHEPUMEHTAIBHBIX U TEOPETUUECKUX
pabot, popMyIupoBaTh BEIBOBI HA OC-
HOBAHUU TOJTYYEHHBIX PE3yIbTATOB.
Brnaneer: MmeTogaMu XMMHYECKHX U Ma-
TEMAaTUYECKUX PAacueTOB; METOJaMHU
00pabOTKH TOJTYYaEMBIX PE3YJIbTATOB.

OIIK-1.3 JleMoHCTpUpYyEeT NOHUMA-
HUE QU3MYECKUX SBICHUH U ITPUMe-
HSIET 3aKOHBI MEXaHUKH, TEPMO/IN-
HAMUKH, SJIEKTPUIECTBA U MarHe-
THU3Ma

3HaeT: OCHOBHBIE 3aKOHOMEPHOCTHU
HPOTEKAHUS U CIIOCOOBI IPUMEHEHUS
QJICKTPOXUMHYCCKUX ITPOLICCCOB B
SHEpreTUKe.

YMeer: aenatb XMMU4ECKUE, TEPMOIH-
HaMHUYECKHe, HIEKTPOXUMHUYECKUE pac-
YECThI.

Brnaneer: HaBbIKaMM IPUMEHEHUS 3a-
KOHOB, MCXaHUKH, TCPMOANHAMUWKHU IJId
OIMCaHMsI TEXHOJOTHUECKUX MpoIiec-
COB.

OIIK-1.4 JTeMoHCTpUpYET 3HAHHE
3JIEMEHTapHBIX OCHOB ONTHKH, KBaH-
TOBOW MEXaHUKU M aTOMHON (PU3UKU

3HaeT: OCHOBHBIE 3aKOHBI ONITHKH,
KBAaHTOBON MEXAHUKHU.

YMeeT: NpoBOUTE SKCIIEPUMEHTHI 110
3aJlaHHOM MeTo/IMKe, 00padaThIBaTh U
aHAJIN3UPOBATh NIOJyUYEHHBIE PE3YJIbTa-
ThI C IPUBJICYEHUEM COOTBETCTBYIOLIIE-
ro MaTEMaTHUYECKOT0 anrmapara.
Biageer: 3HaHMAMU DJIEMEHTapHBIX
OCHOB OIITHKH, KBAHTOBOM M aTOMHOMN
(U3MKY 1715 OCYILECTBICHUS HEOOXO-
JMMBIX TPOLIECCOB Ha 0OBEKTaX aToOM-
HOM DHEPreTUKH.

OIIK-1.5 Ucnonb3yeT OCHOBHBIE 3a-
KOHBI XUMUH, KITAaCCU(DUKAITUIO 1
CBOWCTBA, B TOM YHCJI€ 3aKOHOMEP-
HOCTH SIIEPHBIX TIPEBpAICHUN

3HaeT: OCHOBHBIE 3aKOHBI XUMHH, KJ1ac-
cU(UKAITNIO U CBOWCTBA XUMHUYECKHUX
9JIEMEHTOB M UX COCTUHEHUH, B TOM
yuclie o0IIre 3aKOHOMEPHOCTH siiep-
HBIX MPEBPAIICHUH, XUMHIO PaJInOaK-
THUBHBIX BCIIIECTB.

VYMmeer: genatb XUMUYECKHUE, TEPMOAU-
HaMHYECKHE, dJICKTPOXUMHUECKHUE pac-
YeThl, JIes1aTh 0000IIeHNUS, CPaBHUBATb,
aHAITM3UPOBATh PE3yJIbTATHI, yCTAHAB-
JMBATh B3aUMOCBS3b MEXY (pHU3HKO-
XUMHUYCCKUMU U ANCPHBIMHA CBOMCTBA-
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MH BEILECTBA.

Biraneer: OCHOBHBIMU 3aKOHAMU XUMUH
U 3aKOHOMEPHOCTSIMHU SIIEPHBIX IIpe-
BpAILICHUM.
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4. CTPYKTYPA U COAEP KAHME JUCIHUIIJIMHBI

CTpyKTypa IMCUMIIJIMHBI:

CMOJIEHCKNA
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OBbO3HAYEHUA:

Buabl npoMe:KyTOYHOM aTTecTAMHU (BUAbI KOHTPOJISA):
OK3 - DK3aMEH,;

3a0 - 3a4eT C OLIEHKOM;

3a — 3auyer;

Buasbi padot:

KoHTakT. — KoHTakTHas paboTa 00yJaroIUXCs ¢ MpernoiaBaTesieM;
JIek. — NeKIIMOHHbBIC 3aHATHS,

Jla0.— nabopaTopHble pabOThI;

[Ip. — npakTHYECKuE 3aHATHUS;

KPII — kypcoBas paboTa (KypcoBOil IPOEKT);

PI'P — pacuetHo-Tpaduueckas padbota (pedepar);

CP — camocTosTensHas paboTa CTyJ€HTOB;

3.€.— 00BEM JAUCITUIUIMHBI B 3aU4€THBIX €IMHHIIAX.
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ConepxaHue TUCUMIIMHBI:

Ne HaumeHoBaHMe BUIOB 3aHATHI U TEMATHK, COIEePKaAHNE

1 Jlexunonusle 3auaTus 17 wIT. mo 2 yaca:

1.1. HomeHxiaTypa HeopraHuueckux BemecTB. CTexuoMeTpuyeckue 3akoHbl. Kiaccsl BelecTs.
1.2. Ctpoenue aroma. KBaHTOBBIE UnCIa.

1.3. Tlepunoanueckuii 3akoH 1 nepuoauueckas cucrema [[.M1. Menneneesa.

1.4. Xumuueckast CBsI3b.

1.5. KommiekcHble COEIMHEHNS.

1.6. DHepreTrka XMMHUYECKUX ITPOLIECCOB.

1.7. Xumnueckasi KHHETHKA.

1.8. PacTBOpBI. PacTBOPHI 371€KTPOITUTOB.

1.9. PacTBOpBI MaIOpacTBOPUMBIX coeqMHEHUH. pH pacTBOpOB.

1.10. Dnexkrpoxumuyeckue cucteMbl. OKUCIUTETHHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BEILIECTB.
1.11. TepmoarHaMUKa OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MPOLIECCOB.

1.12. Yerpo#cTBO U YCIIOBUS pabOThI TallbBAHUYECKUX AIIEMEHTOB.

1.13. IMonspuzanus mpu padboTe ralbBAaHUIECKUX HIEMEHTOB.

1.14. Koppo3usi MeTalIoB.

1.15. Meropbl 3a1IUTl METAJUIOB OT KOPPO3UHU.

1.16. XumHueckrue UCTOUHUKH TOKA.

1.17. XumMudeckoe paBHOBECHE.

2 | JIaGopatopHbie paboTHl 8 IIT. MO 2 yaca:

2.1. KonuenTtpanus pactBopos. [Ipurorosienne pazoaBieHHBIX PACTBOPOB U3 KOHIIEHTPHUPOBAH-
HOT0, MPHOOpPETEHNE HaBbIKA BHIPAYKEHUS OJTHUX KOHLIEHTPALUN Yepe3 apyrue, npuoopeTeHue
HaBbIKa padOThI C XUMHUYECKOH MOCY/101, HaBbIKa OMPE/IENIEHNUs IUIOTHOCTH PACTBOPOB C IIOMO-
LIbI0 apEOMETPA.

2.2. DNEeKTPOHHAs CTPYKTYpa aTOMOB U OJJHOATOMHBIX HOHOB. V3yueHHe akTHBHOCTH METAJIJIOB
B PEaKLUAX U OOBSICHEHHE €€ IJIEKTPOHHOMN CTPYKTYpOH.

2.3. Xumuueckasi cBsi3b. [loyueHne aMMHakaToB d-3JIeMEHTOB, OOBSICHEHUE CTPOCHUS KOM-
IUIEKCHOTO COETUHEHHUSI.

2.4. Kuneruka. V3y4eHne 3aBUCHIMOCTH CKOPOCTH TOMOTEHHBIX M T€TePOT€HHBIX PEaKIIHid OT
pa3InYHbIX (PAKTOPOB.

2.5. OKHCIUTENBHO-BOCCTAHOBHUTENBHBIE PEAaKIIMU. 3HAKOMCTBO C BIIMSTHUEM XapaKkTepa Cpe/Ibl
Ha X0/l peaKkluy Ha IpUMepe NepMaHraHaTa Kajausl.

2.6. N'anpBannyecknii snemMenT. OBiageHne METOAUKON COCTABIIEHUS TaJbBAHUYECKUX LIEIei U
U3MEPEHUs HANPSKEHUS FaJIbBAaHUUECKUX JIEMEHTOB.

2.7. Koppo3ust MeTaiioB. 3anmra oT Koppo3uu. M3ydeHnune ycoBrii BOSHUKHOBEHHUST KOPPO3HU-
OHHBIX MUKPOTQJIbBAHUYECKUX JIEMEHTOB, SBJICHHS MOJISPU3ALUH U ICTOSIPU3ALIUH ITPH KOPPO-
3UH. 3HAKOMCTBO C HEKOTOPHIMHU METO/IaMHU 3aIUThl METAJIJIOB OT KOPPO3HH.

2.8. Xumnueckoe paBHoBecue. M3yuenne BIMSHUA Ha CMELIEHHE XUMUYECKOT0 PaBHOBECHS pa3-
JIMYHBIX (DAaKTOPOB.

3 | lIpakTrueckue 3anaTuss 8 mT. Mo 2 yaca:

3.1. HomeHk1aTypa HEOpraHWYECKHUX BEIECTB. Pemenne 3amad Ha pacdyeTsl 0 GopMyiIaM | 110
ypaBHeHHsIM. CriocoObl BhIpaKEeHUsI KOHIIEHTPALUil pacTBOPOB.

3.2. Ctpoenwue aroma.

3.3. XuMuieckas CBS3b.

3.4. TepmonHaMUKa.

3.5. Kunernka. Pemenwe 3a1a4 Ha 3aBUCIMOCTD CKOPOCTH PEAKIIMU OT PA3IMIHBIX (PaKTOPOB.
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3.6. PacTBOPBI 1IEKTPOIIUTOB.

3.7. OKUCIUTENbHO-BOCCTAHOBUTENILHBIE PEaKIMU. [ aTbBaHUUECKHA 3JI€MEHT.

3.8. Koppo3us metamioB. 3amura OT KOppO3UH.

4 | CamocrosTenbHas paboTa CTyI€HTOB:

CamocrosiTeibHas padora no teme 1. HomeHnkiarypa Heoprannyeckux BeuecTs. Kiiaccel Be-
mectB. Konnenrpauus pactBopos. (4 daca)

- 3ydyeHue maTepuanos JeKIUH, IOATOTOBKA K TpakTHUeckoMy 3aHaThIo Ne 1. [ToaroroBka k
nabopaTopHoi padote Ne 1.

CamocrosiTeibHasi padoTa no teme 2. Ctpoenue aroma. KBanrossie uncina. [lepuoanueckuii
3aK0H ¥ nepuoanydeckas cucrema /.M. Menneneena. (9 yacon)

- 3yueHne MaTeprasoB JEKIHA, TOATOTOBKA K MTpakTHudeckomy 3aHsaTHio Ne 2. [ToaroroBka x
nabopaTopHoi padote Ne 2.

CamocrosiTeibHast pa6oTa mo Teme 3. Xumuueckas cBsi3b. KomiuiekcHbie coenuenust. (9 ya-
COB)

- M3yueHue MaTepuaoB JEKIMH, TOATOTOBKA K ITpakTHdyeckomy 3aHsaTHio Ne 3. IToaroroska k
naboparopHoii pabore No 3.

CamocrosiTeibHast padora no teme 4. TepmoaguHamuka. DHEPreTHKa XUMUYECKUX IPOLIECCOB.
(5 gacoB)

- 3y4yeHue matepuaioB JIEKIHH, TOJrOTOBKA K IPAKTUUECKOMY 3aHATHIO Ne 4.
CamocrosiTeibHast padoTa o Teme 5. Xumuueckas KuHeTrka. (4 gaca)

- 3ydyeHue maTepuaioB JeKIUH, IOATOTOBKA K IIpakTHUeckoMy 3aHsaThio Ne 5. [Toaroroska k
naboparopHoii pabore No 4.

CamocTosiTeibHasi padoTa nmo TeMe 6. PactBopsl. PacTBops! antektponutoB. PacTBopsr Mao-
pacTtBOpuMbIX coenuHeHui. pH pactBopos. (10 yacoB)

- 3yuenne marepuaioB KU, HOArOTOBKA K TPAKTHYECKOMY 3aHATHIO Ne 6.
CamocrosiTe/ibHAsi padoTa o TemMe 7. OKUCIUTEILHO-BOCCTAHOBUTENbHBIC peakiii. (8 uacos)
- 3yueHue MaTepuasoB JEKIMHA, TOATOTOBKA K ITpakTHYeckomy 3aHsaTHiO Ne 7. [Toaroroka k
nabopaTopHoii padote Ne 5.

CamocTosiTe1bHasi padoTa mo Teme 8. YCTpOHCTBO U yCIOBHUS paOOTHI TalbBAHUYECKHX dJIe-
MeHTOB. (10 "yacoB)

- 3ydyeHue maTepuanoB JeKIUH, TOATOTOBKA K IpakTHUeckoMy 3aHsaTuio Ne 7. [ToaroroBka k
nabopaTopHoii padote Ne 6.

CamocrosiTeibHasi padora mo Teme 9. Kopposusi MetanmioB. MeTo bl 3alIUTHI METAJUIOB OT
Koppo3uu. (9 yacoB)

- M3yueHne MaTeprasoB JIEKIHA, IOATOTOBKA K MpakTudeckomy 3aHsaTio Ne 8. IloaroroBka x
nabopaTopHoii padote Ne 7.

CamocTosiTe;ibHasi padoTa 1o Teme 10. Xumuueckue HCTOYHUKH TOKA. (4 yaca)

- 3y4yeHne matepualioB JE€KINUNA, pEKOMEHIOBAaHHOM JINTEPATYPHI.

CamocTosiTeibHasi padoTa o Teme 11. Xumuueckoe paBHoBecwue. (6 gacoB)

- 3yuenue marepuaioB JeKIUH, TOArOTOBKa K JabopaTtopHoii pabote Ne 8.

Texkymuii KOHTPOJIb:

1. HomenkJaTypa Heoprannyeckux BemectB. Kinaceol BeuiectB. KonnenTpaus pactBopos.

- YCTHBIH ompoc Mo MaTepualy JEeKIMH, YCTHBIH ONpoc MpH MPOBEAECHUH JIoNTycka K JabopaTOpHOil pa-
0ote, 3amuTa Ja00paTOpHOI PabOTHI, pEIICHHE 3a/1a9 HAa TPAKTUYECKOM 3aHSITHH.

2. Ctpoenne atoma. KBantoBblie yucia. [lepuoanyeckuii 3axkoH u nepuoanyeckas cucrema /. 1.
Menpeseena.

- YCTHBIH OIIPOC MO MaTepHaiy JEeKIUH, YCTHBIN OMpOC MpH MPOBEACHUU AONyCKa K Ja0opaTopHOil pa-
0ote, 3ammTa 1a00paTOPHON PabOTHI, OMIPOCH! «Y JOCKW» U PEIICHUE 3a/1a4y Ha TIPAKTUIECKOM 3aHSITHH,
TECTUPOBAHUE.
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3. Xumnueckas cBsa3b. KoMmiiekcHbie coeIMHEeHNA.

- YCTHBIM OIPOC MO MaTepuaiy JEKIUU, YCTHBIH OMPOC MPH MPOBEICHUH J0MYyCKa K TaOOpaTopHOU pa-
6ore, 3amuTa J1abopaTopHO paboThI, OMIPOCH Yy AOCKMW» U PelleHue 3a7a4u Ha MPAKTUYECKOM 3aHATUU. 4.
4. TepmoauHaMuKa. JHEPreTHKA XUMUYECKHX MPOLECCOB.

- YCTHBIM OIPOC 10 MaTepuaty JIEKIHH, OTPOCHI «y JOCKI» U PEIICHUE 3a7a4 Ha MPAKTUYECKOM 3aHS-
THUU, TECTUPOBAHUE.

5. XumMunueckasi KHHeTHKA.

- YCTHBIH OMPOC MO MaTepHally JISKIIMH, YCTHBIN OIPOC MPH MPOBEACHUM J0IyCcKa K 1a00paTopHOil pa-
6orte, 3amuTa J1a00paTOpHOI pabOThI, OMPOCH! Ky JOCKU» U PEIICHUE 33/1a4 Ha TPAKTUYECKOM 3aHATHUH,
KOHTpOJIbHAs padoTa.

6. PactBopbl. PacTBOpPBI 3J1eKTPOJINTOB. PacTBOpBI MajiopacTBOPUMBIX coeqnHeHuii. PH pacTBo-
POB.

- YCTHBIH OIPOC IO MaTepuaiy JEKIUH, ONPOCHI Ky TOCKU» U PEllIeHUE 33/1a4 Ha MPAKTUYECKOM 3aHs-
THUH.

7. OKUCIUTETHHO-BOCCTAHOBUTE/IbHbIE PeaAKIHH.

- YCTHBIM OIPOC M0 MaTepHaIly JICKIIMU, YCTHBINA OMPOC MPH MPOBEAECHUH JOIYCKa K JIA0OpaTOPHOM pa-
0ore, 3ammuTa J1abopaTopHOi paboThI, OMIPOCH «y AOCKMW» U PEIlleHue 3a7a4u Ha MPAKTUIECKOM 3aHATUU. 8.
YerpoiicTBO U yc/10BHS padoThI rajibBAHUYECKUX 3JIEMEHTOB.

- YCTHBIN OIMPOC 1O MaTepualy JEKIHH, YCTHBIN OMpOC P MPOBEICHUHN JOMyCcKa K JabopaTopHO# pa-
0orte, 3ammTa J1a00paTOpHOI pabOThI, OMPOCH] Ky JOCKU» U PEIICHUE 33[1a4 Ha TPAKTUYECKOM 3aHATUH,
KOHTpOJIbHAs paboTa.

9. Koppo3usi MeTa/1710B. MeTOAbI 3a1HUTHI METAJLTIOB OT KOPPO3UH

- YCTHBIN OIMPOC MO MaTepuaty JEKIHH, YCTHBIN OMPOC P MPOBEICHUHN JOMyCcKa K JabopaTopHO# pa-
0orte, 3amuTa J1a00paTOpHOIl pabOoThI, OMPOCHI Ky JOCKU» U PEIICHUE 33[]a4 Ha TPAKTUYECKOM 3aHATHUH,
KOHTpOJIbHAs paboTa.

10. Xumuueckoe paBHOBecHe.

- YCTHBIH OIPOC MO MaTepuaty JEKIHH, YCTHBIN OMpOC PH MPOBEICHUHN JOMyCcKa K JabopaTopHO# pa-
0ote, 3amuTa 1a60paTOpPHOI pabOTHI, OMIPOCHI «y TOCKU» U PEIlIeHUe 3a/1a4 Ha MPAKTUYECKOM 3aHSATHH.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' MU

Ta6n1/1ua - O6p830BaTCJ'II>HBIe TEXHOJIOTUH, UCTIOJIb3YCMBIC IIPHU PCATIN3alIUN PA3JIMYHBIX BUJIO0B y‘le6H0ﬁ
3aHATHH 0 JUCIHUILINHE

Ne | Bunpl yueOHBIX 3aHATHH OO0pazoBarenbHble TEXHOIOTUU
n/n
1 Jlexuun Krnaccuueckast (TpaguimonHas, "HGOPMaMOHHAS) JIEKIIHS

WuTepakTuBHAas JeKkuus (JIEKIUS-BU3yaTu3alns)
WHauBuayanbHbIE U TPYNIIOBBIE KOHCYIbTALIMK IO AUCIUIIIINHE

2 [TpakTryeckue 3aHATUA TexHonorus o0yyeHHs Ha OCHOBE PELICHHUS 337a4 U BBIIIOJTHEHUS
YIPaXHEHUI

TexHonorus pa3BUTHs KpUTHUYECKOTO MBIIUICHUS: y4eOHO-
MO3rOBOM IITYpM, HHTEIUIEKTyalIbHAsl pa3MUHKA, METOJ KOH-
TPOJIBHBIX BOIPOCOB, IIPUEM «B3aHUMOOITPOCH.

TexHonorus o0y4eHus B COTpYIHUYECTBE (KOMaHAHAs, FPYIIIO-
Bast paboTa)

3 | JIabopatopHas pabota TexHonorus BHIMOTHEHUS Ta00PAaTOPHBIX 33/1aHUI B Maslon

9
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rpymie (B Opuraze)

TexHosorus 00y4eHHs B COTPYIHHUYESCTBE (KOMaHIHASI, TPYIINO-
Basi paboTa)

TexHonoTHs TPOOIEMHOTO 00YYECHUS HAa OCHOBE aHAIA3a PE3YJIb-
TaTOB JIAOOPATOPHON PAOOTHI: MHAUBUYAIBHBIH OMpocC, codece-
JIOBaHME B Majioi rpymre (Opurane), 00CcykIeHrue pe3yabTaToB
KOMaHJTHOW Pa0OThI, IIPE/ICTABICHUE CTYICHTOM HJIH TPYIIIIOH
CTYJIEHTOB (OpUraoii) pe3ybTaToB JJA00OPAaTOPHOU PabOTHI B
dbopme oTueTa.

Jomyck k naboparopHoii pabore

4 | CamocrosiTenpHas padboTa HNudpopmManimoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH (JOCTYI K
ctyneHToB (BHeayautopnas) | QUOC ¢unumana, k ObC ¢unmana, goctyn Kk uHMOpMaIMOHHO-
METOJIMYCCKUM MaTepuaaM 1o JTUCIUTUTHHE)

5 KonTposns (mpomexxyrounast | TexHolorus ycTHOTO orpoca
aTTecTallus: SK3aMeH)

6. OHEHOYHBIE MATEPHAJIBI V1A TEKYIIEI'O KOHTPOJIA U
MNPOMEXYTOUYHOU ATTECTAIIUU — /IS OUEHKU KAYECTBA OCBOEHUA
JUCIUITJIMHBI

OneHka KayecTBa OCBOCHMS JJUCLUIUIMHBI BKIIOYAET KaK TeKYIIMHA KOHTPOJIb YCIIEBAEMOCTH, TaK
U IIPOMEXKYTOUYHYIO aTTECTALHIO.

IIpumepsl 3a1aHni K 3a11UTe JJA00PaTOPHON PadOTHI
«JJIeKTPOHHAS CTPYKTYPa aTOMOB U O/IHOATOMHBIX HOHOB»

1. Chopmynupyiite OCHOBHBIE MPUHLMUIIBI KBAaHTOBOW TEOPUHU CTPOEHUS BEIIECTBA (KOPIYCKY-
JSIPHO-BOJIHOBOM Tyalln3M, NPUHIIMIT HEONPEAEICHHOCTH, BOJIHOBAs (DYHKIIMS, aTOMHAsi OpOUTalb, KBaH-
TOBBIC UHCTIA).

2. KakoB mops0K 3alOJHEHUs 3JIeKTPOHHOM oOosouku aroma? ChopMyaupyidTe NPUHLIMIB U
IpaBuia, KOTOPHIE MPU 3TOM HCHOJB3YIOTCS. 3aUIIMTE MOJHYIO AJIEKTPOHHYIO (GOPMYIly CIEAYIOLIUX
aTOMOB B IOPS/IKE 3aMl0JIHEHHs aTOMHBIX opOuTaneii: a) Hg, 6) Sb, B) Ag, r) Nd, 1) Os.

3. VkaxwuTte aToM ¢ (POPMHUPYIOMIMM IJIEKTPOHOM a) 3s7, 0) 4p5, B) 3d%°, T) 42, ) 5s%. Onummte
€ro TOJIO’KEHUE B MIEPUOJINYECKON CUCTEME.

4. Yto xapakTepu3yeT KaxJ0€ U3 KBAHTOBBIX 4Hcen? YKaXHUTe 3HAUeHUS KBAaHTOBBIX UMCEN JJIS
dbopmupytomiero snektpona a) Ti, 6) K, B) As, 1) Ce, n) Cd.

5. Hanmmute nonnyio >1neKkTpoHHYI0 hopmyiny atoma a) Tc, 6) Mn, B) Se, 1) Ag, n) Ga, e) Pa, x)
V, 3) Sb, n) Rb, x) Kr. K kakomy cemMeiicTBy OH OTHOCHTCS? YKaKUTE €ro BHCIIHHIMA, TPEABHEIITHHUIA CIIOMH,
(bopMHpPYIOLIHNI 3IEKTPOH, KBAHTOBBIE YHCIA JUIS JIEKTPOHOB BHELIHETO CIIOSI U (DOPMUPYIOIIETO dJIeK-
TpOHa.

6. Uro Takoe BasieHTHOCTH? [lokaxkuTe pacripeneneHne BaJCHTHBIX 3JIEKTPOHOB a) Se, 0) Mn, B)
Fe, r) Sn, 1) Sm, e) Sr, x) Tc, 3) As, u) Br, k) Ti 1m0 KBaHTOBBIM sY€iikaM B BO30YXJICHHOM M HEBO30YXK-
JEHHOM COCTOSIHUU U ONPEJEINTE COOTBETCTBYIOIINE 3HAUEHUS BAJIEHTHOCTH.

7. Yto takoe "mpoBan" asnektpoHa? [louemy oH mpoucxoaut? Kakue BaJe€HTHOCTH NPOSBISIIOT
aTOMBI ATHX 3JIEMEHTOB B HEBO30YKAEHHOM U BO30YkJ1eHHOM cocTossHuu? [lokaxure Ha mpumepe a) Cu,
6) Cr,B) Gd, 1) Ag.

8. [laiite onpeneneHust MOHATHIM «3HEPTUsl HOHU3AILMMNY», «CPOJICTBO K JIEKTPOHYY, «AIIEKTPOOT-
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pHLIaTeIbHOCTEY». Kak MEHSIOTCS 3TH XapaKTepUCTUKH, a TAKXKE PaJUyC aTOMa U METAJUINYECKHE CBOM-
cTBa y aromoB 31emMeHTOB a) VII-A rpynmnsl cBepxy BHU3, 0) |1l nepuona cinesa nanpaso, B) II-A rpymnmnbl
CBepXy BHU3?

IIpumepsl 3a1aHNi K 321U Te JIA0OPATOPHBIX padoT
«OBP», «["'anibBaHNYECKHUH 3JIEMEHT».

1. Kakue cBO#CTBa MOTYT MPOSIBIISATH CI*" u CI"™? Orser o0ocHyMTe.

2. Ilonbepure xK03(h(PUIIMEHTHI B ypaBHEHUU PEAKIMH METOAOM 3JIEKTPOHHOTO OajaHca, YKaKHUTE
OKHUCJIUTEh U BOCCTAHOBUTEIb:

MnSO4 + KIO3 + KOH— MnO3 + I, +K2S04 + H20

3. CocraBuTh cxemy pabOThl HUKEIIb-KaIMUEBOTO I'aJIbBAHUYECKOTO 3JIEMEHTA/yCIOBHsI CTaHIapT-
Hble/

4. PaccuuraiiTe MOTEHIIMAJI aHOJa TAIbBAHUYECKOTO JIEMEHTA, €CIIM KaTOJIOM SIBJIIETCS HUKEICBBIN
snexrpox, a(Ni®") =1, n = 2, AG°0s(TOP) = —159 kJ[/MOIb.

5. PaccumraiiTe moTeHIMaI KaToa MarHMM-IIMHKOBOTO TaJIbBAHMYECKOTO 3JIEMEHTA, €CJIM B PE3YIlb-
TaTe ero paboThl AKTUBHOCTh MOTEHUIUATONPEISISIONINX HOHOB n3MeHmIach B 100 pa3 mo cpaBHEHHUIO CO
CTaHJapTHBIMU YCIIOBUSIMH.

6. Uemy paBua J3/1C MeaHO-HUKEIEBOTO ralbBAHHUECKOTO AJIeMeHTa (YCJIOBUS CTaHAApTHBIE)?

a) 0,587 B B) 0,087 B

6) 0,293 B r) 0,036 B

7. Kakoe ypaBHEHHE COOTBETCTBYET pEaKLMU, MPOTEKAIOUIEH Ha aHOJE OJOBSIHHO-HUKEJIEBOI'O
raJIbBAHUYECKOTO 3JIeMeHTa (yCIOBHS CTaHIapTHBIE)?

a) Sn — 2e+Sn?* B) Ni — 2e+Ni**

6) Sn** + 2e — Sn r) Ni** + 2e — Ni

IIpuMepHbIe TeCTOBBIE 32 1aHUS
Tema «CTpoenue aroma»
1. KakoBa 31exTpoHHasi KOHQUTypalys BHEIIHETO SHEPTeTUYECKOI0 YPOBHS aTOMa 3JIEMEHTA C MOPSJIKO-
BBIM HOMEpPOM 327

1) 4¢* 2) 3 3) 4s 4p’ 4) 4p?
2. K kakum snementam (S,p,d wimu f) oTHOCHTCSI 37IEMEHT ¢ IOPSIIKOBBIM HOMepoM 867
1)S 2)p 3)d 4) f

3. Kakue 3HaueHUs MpHHUMAET OpOWTAIBHOE KBAHTOBOE YWCIIO MPH 3HAYEHUH TJIABHOTO KBAHTOBOTO
4KClla, paBHOTO 27

1)0,1 2) 1,2 3)-1,01 4)1
4. CxonbKko d-2]1eMEHTOB B TPETheM reproie?
1)2 2)6 3) 10 4)0

5. YKazarp 3J€KTPOH, KOTOPHIM 3aBepIuaeTcs (POpMUPOBAHHE AIIEKTPOHHON CTPYKTYpBI aTOMa 3JI€MEHTA C
MOPSIIKOBBIM HOMEPOM 53.

1)5¢° 2)5p° 3)5d° 4) 4 °
6. Kak MeHsroTCs paanychl aTOMOB B Tieproze?

a) yBEITMYNBAIOTCS

0) YMEHBIIAIOTCSI

B) HE U3MEHSIOTCA
7. UeMy paBHO TJIaBHOE€ KBaHTOBOE YHCIIO IJIsi 3JICKTPOHOB INPEIBHEIIHETO SHEPTreTHYECKOTO YPOBHS
aTOMa JIEMEHTA C MOPSIIKOBBIM HOMEpOM 387

1)2 2) 1 3)0 4)3
8. KakoBa anekTpoHHast KOH(UTYpaIys NpeIBHEIIHEr0 SHEPreTHYECKOro ypoBHs aTOMa 3JIeMEHTa ¢ To-

PAIKOBBIM HOMEpOM 817
1) 652 2) 65°6p°6d®  3) 6s%6d%6p* 4) 65°6p"
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9. Kakue 3HaueHUs IPUHUMAET MAarHUTHOE KBAaHTOBOE YHUCIIO JIs AJIEKTPOHOB P—3HEPIreTUYECKOr0 MO/~
YpOBHsI?
1)-1,0,1 2) -2,-1,0,1,2 3)0 4)1

10. Yem oTnmuaroTcsi aTOMbI H30TONOB OJTHOTO 31eMeHTa?

a) YMCIIOM MPOTOHOB

0) 4nCIIOM HEHTPOHOB

B) YHCJIOM JIEKTPOHOB

T) 3apsiIoM sizipa
11. Ha ocHOBaHMM 3JEKTPOHHOM (POPMYIIBI ONIpEAETUTE, KAKUMHU CBOMCTBAMU 00J1a1a€T JIEMEHT C 3JIeK-
TPOHHOI KOH(HTyparuei atoma 1s°25°2p°:

a) MeTasuI 0) HeMeTaIlT

B) aM()OTEPHBII AJIeMEHT ') MHEPTHBIM 3JIEMEHT.

Tema «XumMHn4yeckasi TEPMOIUHAMHUKA»

1. Tepmoxumuyeckoe ypaBuenue peakiuu: 4Al + 302 = 2Al,03 + 3350 k/[x. KonndecTBoO TEILIOTHI, BbI-
JETUBIICHCS TPH OKUCICHUH S4T amoMuHUS (KIK):

1) 8375 3) 3350

2) 1675 4) 67007
2. [psimast unm oOpaTHas peakuus OyJeT MPOTeKaTh MPHU CTAaHAAPTHBIX YCIOBHUSAX B CUCTEME:

CHaw) + COzr) = 2CO¢y + 2H2)
AG®gs8, kJIxk/Mons  -50,79 -394,38 -137,27 0,00

1) mpsimast ~ 3) paBHOBecHe

2) obpatHas 4) Helb3s1 OTBETUTH OJHO3HAYHO
3. Mo Tepmoxummueckomy ypaBHenuto peakiuu PClyr) + Clary = PClsry AH = -137,3 k/Ix ykaxute 3Ha-
YeHHE TeMIIEpaTyphl Hadayla peakiuu:

1) T< Tp 3) T= Tp

2) T>Tp HT#Ty
4. Kak mMeHsieTcs SJHTpOIHUS B Ipoliecce 30Mepu3alnu OyTaHa B U300yTaH?

1) AS<0 3)AS=0

2) AS>0  4)Henb3si OTBETHTH OJHO3HAYHO
5. «TeroBoit 3PPeKT XMMUUYECKUX PeaKLUi He 3aBUCHUT OT YHCila MPOMEKYTOUHBIX CTAJIHi, a onpeaes-
€TCs JIMIIb HAYaJIbHBIM ¥ KOHEYHBIM BUOM M COCTOSTHIEM CHCTEMBD» - 3TO (pOpMyTHUpOBKa:

1) mepBoro Havana TepMoJMHaMHKK  3) 3akoHa JlaByasbe-Jlamaca

2) BTOpOro Havaja TepmMoauHaMuku  4) 3akoHa ['ecca?
6. dns peakuuu COx(r) + Cry = 2CO(r) paccunTaiite Temmneparypy (K), mpu koTopoit paBHOBEpOSITHEI 00a
Harpasienus peakuuu, ecin AH p = 173 k[, AS® yp = 176 JIk/K.

1) 542 3) 441

2) 789 4) 983
7. KakoBbI yclI0BUSI HEBO3MOXKHOCTH MPOTEKAHUS Tporiecca’?

1) AH<0,AS>0  3) AH>0, AS<0

2) AH<0,AS<O0  4) AH>0, AS>0
8. st sHIOTepMHUYECKON PeaKIMU XapaKTepHO:

1) Q<0, AH>0 3) Q>0, AH>0
2) Q<0, AH<0 4) Q=0, AH<0
9. st peakumu N2 + O2 = 2NO AGyp = 173,2 /. Beraucnute K, 17151 cTaHIapTHBIX YCIOBHIA:
1) 10° 3) 103
2) 10% 4) 10
10. VkaxxnTe peakiuu, B KOTOPHIX SHTPOTIHS YBEININBACTCS:
1) 2Clyr) + Oz = 2C10( 3) 2H2S(r) + 302(r) = 2H20r) +2S0x(r)
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2) CFa@) = Corpagum) +2F2(r) 4)NHsNO2(k) = Nay + 2H20¢)
1) 1,2 3)1,3
2) 2,3 4)2,4
11. JIns HeoOpaTUMBIX MpoLiecCOB u3MeHenue suepruu [ méoeca, AG
1) Bceraa paBHO HYITIO 3) Bceryia MoJI0KUTETBHO
2) Bcerja OTpUIATEIbHO 4) 3aBUCHT OT THIIA PEAKIIUU

Bonpoch! k 93k3aMeHy 110 Kypcy «XHMHSI»:

1. CoBpemeHHbIE IPEACTABICHUS O CTPOCHUU aToMa. MIcTopHsl yueHH 0 CTPOEHUH aToMa.

2. KganroBble uncna Kak pe3ynbraT pemenus ypasuenus Llpenunrepa (rmaBHoe, opOUTaIbHOE, Mar-
HUTHOE, CIIMHOBOE), X (PU3NUYECKHUI CMBICH (Ha MpUMeEpax).

3. DnexTpoHHbIE KOH(PHUTYypaIlUKA aTOMOB IIEPUOANYECKON CUCTEMBI. [I[pHHIINIIBI U TOPSIOK 3aIIOTHEHUS
aTOMHBIX OpOMTaIel MHOIO3JIEKTPOHHBIX aTOMOB (IPUHIMII MUHUMYMa SHepruu, npuHuun Ilaymnu, npa-
Bwio ['yana, npaBuio KneukoBckoro) (Ha mpumepax).

4. Ilepuoauueckuil 3aKoH U nepuoanyeckas cucrema snemeHToB [[.M1. MenneneeBa. DineKTpoHHOE
CTPOEHHE aTOMOB 3JIEMEHTOB IIEPUOANUECKOM cucTeMbl. «IIpoBai 31eKTpoHa. DIIEKTPOHHbIE CEMENCTBA
XUMHUYECKHX 3JIEMEHTOB.

5. OcHOBHbIE CBOICTBa aTOMOB (pajuycC, SHEPrusi MOHU3ALMHU, CPOJICTBO K DIIEKTPOHY, JIEKTPOOTPHU-
LaTeIbHOCTb, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA) U 3aKOHOMEPHOCTH UX M3MEHEHMs B IpYII-
nax v nepuojax.

6. Ilonsarue o BaJIeHTHBIX 3JEKTPOHAX M BaIeHTHOCTH. [loHsTHE O hopMupyroIIeM AekTpoHe. Onpere-
JIeHHE BaJICHTHOCTH aTOMOB S-, P-, d-, f-371eMeHTOB B BO30Y/ICHHOM U HEBO30YKICHHOM COCTOSIHHH (Ha
npumepax). Banentaocts anementoB Il neprona. O6pa3oBaHne HOHOB.

7. TloHATHE U OCHOBHBIE XapaKTEPUCTUKH XUMUYECKOH CBSA3U (IUIMHA, SHEPTUsl, HOJISPHOCTh, BaJIEHTHBIN
yroji). Bujibl 1 XapakTepucTUKu XuMrueckoi cBs3u Ha npumepe mosiekyitr: NaCl, Oz, NHz, BClz, KHCOa.
8. KoBaneHTHas xuMHUecKas CBs3b: OHATHE, BUIbl. MeXxaHW3Mbl 00pa30BaHUs KOBAJIEHTHONW XUMUYe-
ckoii cBs3u (Ha npumepe Mosekyi tuna Cla, SiHa, nona NH4"). CBoiicTBa KOBaJIEeHTHOM CBSI3U: HAIpaB-
JIEHHOCTh, HACBHIIIEHHOCTb, KPaTHOCTb.

9. OcHOBHBIC TEOPUHU KOBAJICHTHON XUMHUYECKOU CBs3U. [10710)KeHUST METO/1a BaJICHTHBIX cBsi3e. [1oHs-
THE 0 THOPUAN3ALMU ATOMHBIX opOuTaneil 1 THOpUAHBIX opoUuTanax. Tunsl rHOpUAN3aLUY (Ha IpUMeEpax
BeF2, BCl3,CHa, NH3, 1 kommrekcroro nona [Cu(NHz)a]>).

10. BausiHue HenoeNeHHbIX 3JIEKTPOHHBIX Map Ha FTEOMETPUI0 MOJIeKyJbl. OCHOBHBIE OJIOKEHUS METO-
J1a MOJIEKYJISIPHBIX opOuTasiei.

11. HMonHas cBs3b, €€ 0COOEHHOCTH, MEXaHN3M 00pa3oBaHusi. CBONCTBA BEIIECTB ¢ HOHHOM CBsI3bI0. Me-
TajyIn4yeckas CBsI3b U 00I1IKe cBoMCcTBa MeTalioB. Kpucramuinueckue peméTku: MOHsITHE, TUIIBI, CBOMCTBA
BEILIECTB.

12. MexwmonekynspHoe B3aumoericTere. Cuitbl Ban-nep-Baanbca (opueHTaIMOHHOE, HHIYKIIMOHHOE,
JMCIIEpCHOHHOE B3auMoieiicTBue). BonopoaHas cBs3b, e€ 00pazoBaHue, BIUSHNE Ha CBOICTBA BEIIECTB.

13. KoMmruiekcHbIE COCAMHEHUS: CTPOCHHE, HOMEeHKIarypa. CTyneHdaTas IUCCOIUAINS KOMIUIEKCHBIX
coeMHeHu. MaTeMaTHuecKoe BbIpa)KeHNE KOHCTAHThl HECTOMKOCTH KOMIIEKCHOTO MOHA. Buibl cBs3M B
KOMIUIEKCHBIX COCTMHECHHSIX. MexaHn3m oOpa3oBaHMsI CBs3€H BO BHYTpEeHHEH cdepe (Ha mpumepax) mo
METO/Y BaJICHTHBIX CBsi3el. [IpiMeHeHne KOMIUIEKCHBIX COeIMHEHUH.

14. Tlonstue u npeamert TepmoarHaMUKH. [ToHsATHE O QYHKIMAX COCTOSHUS CUCTEMBI. TeruioTa u padoTa.
BuyTtpennss sneprus, suTansnus. [lepBoiii 3aK0H TEpMOJUHAMUKH.

15. TennoBoit s ekt peakiuii. TepmoxumHuueckre ypaBHeHUs. 3aKoH ['ecca 1 cieICTBHS U3 3aKOHA B TEp-
MOXUMHMUYECKUX pacyerax (Ha MpuMepax).

16. DuTponms kak ¢pyHkums cocrostaus cucteMsl. 1 u 111 3akonbr TepmoanHaMuku. CriocoObI onpenerne-
HUS U3MEHEHHsI SHTPOIIUHU B X0J1€ XUMHUECKUX peakuuid. FI3MeHeHue sHTponuu npu Ga3oBbIX Mepexoaax.
CrangapTtHast SHTpONHS 00pa30BaHUsl COCTUHEHUSI.

17. DuranenuiiHbI ¥ SHTponUHHBIA ¢akTopsl. CBOOOAHAA »Heprus ['mb6ca. Dueprus I'enbMronbia.
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Temneparypa paBHOBecus. OmpeiesieHie HalpaBIeHNs: CaMOIIPOM3BOJILHOIO IIPOTEKAHUS peakLuil (COOT-
Homenue T u Tp). Csa3b sHeprun 'm60ca ¢ KOHCTAaHTOH paBHOBECHSI.

18. TlonsTHE O CKOPOCTH XUMHUYECKOW PEaKIMU B TOMOTEHHBIX U F€TEPOTCHHBIX CHCTEMax. 3aKOH Jei-
CTBHSI Macc JiJIsl FTOMO- U T€TePOreHHbIX peakuil (Ha mpumepax). 3aBUCUMOCTb CKOPOCTH PEAKLIUU OT KOH-
[EHTpALMi BEIIECTB, JaBJIeHUS 1 00beMa CHCTEMBI, TIOAId TIOBEPXHOCTH pa3zaena das.

19. 3aBHUCHUMOCTH CKOPOCTH XUMHUYECKON peakiuu oT Temneparypsl. [IpaBuno Bant-I'odhda. Dueprus ak-
TUBaLlMU. YpaBHEHHE AppeHHyca. DHEPreTUYecKUe AuarpaMMbl X0Ja 9K30- M DHAOTEPMUYECKON peak-
LIUH.

20. Karamus: Bumel, mexaHu3Mbl. OCOOCHHOCTH KATaTUTHYECKHX IPOIECCOB. DHEPreTUYEeCKUe ua-
rpaMMbl KaTaJIMTHYECKON U HEKaTAIMTHUECKON peakiuu. Jlo06aBKH, BIUSIOIINE HA aKTUBHOCTb KaTaiu3a-
TOopa. ABTOKaTaIus.

21. Xumuueckoe paBHOBecue, ero npuszHaku. KoHcTanTa paBHOBECHs Ul TOMO- U T€TEPOTreHHbIX Peak-
Ui (Ha npuMepax). 3aBUCHUMOCTb KOHCTAHThl PABHOBECHUS OT TEMIIEPATYPHI.

22. BnusHMe pa3nuyHBIX (PAKTOPOB Ha XMMHMUYECKOE PAaBHOBECHE M KOHCTaHTy paBHOBecHs. [IpuHuumn
Jle-lllaTenne (Ha mpuMepax).

23. Ilonsarue o pactBopax. Knaccudukanus pactBopoB. MexMOIEKyIsIpHOE B3aUMOAEHCTBHE IIPU pac-
TBOpEHHH BeniecTB. TepMoanHaMU4ecKrue MPUIUHBI 00pa3oBaHust pacTBOPOB. TersioBbie 3 (GeKTh mpu
PaCTBOPEHUM.

24. Crioco0Obl BBIpaXEHHUS KOHIICHTPALUU PACTBOPOB (MAcCOBas J0JISA, MOJISIpHAS JIOJISl, TUTP, MOJISIpHAs
KOHIIEHTpALUsl, HOpMaJIbHAas!, MOJISIbHASL KOHIIEHTPALUS ), B3AUMOCBS3b MEX/1y KOHIICHTPALUAMHU.

25. PactBOpHI c1a0bIx anekTponuToB. CreneHs aucconmanui. Koncranta qucconuanuu. 3akoH pa30as-
nenus OctBanbiaa. Onpenenenue pH pactBopa ci1aboro 3JaeKTponTa.

26. PacTBOpBI CHIIBHBIX AJIEKTPOJITOB, TUIIHI B3aMMOJICHCTBHIA B 3TUX PAaCTBOPAX HA MPUMEPE pacTBOpPE-
nus NaCl. AktuBHOCTh HOHOB. MloHHas cuia pactBopa. Omnpezenerue pH pacTBopa CHIIBHOTO 3IEKTPOITH-
Ta.

27. KucI0THO-OCHOBHBIE CBOMCTBA BELIECTB C TOUKU 3PEHUS TEOPUU AIIEKTPOIUTUYECKOHN TUCCOLUAIINH.
HonHoe npounsseaeHue Boasl. BogopoaHbIil M TMAPOKCUIIBHBIN MOKa3aTtenu. MTHanKaTopsl.

28. PacTBOpBI MAanopacTBOPUMBIX 3JEKTposnTOB. PacTBOopuMOCTh. IIpomsBeneHne pacTBOPUMOCTH.
VYcnosue o0pa3zoBaHus 0CaAKOB MaJIOPACTBOPUMBIX JIEKTPOJIUTOB.

29. OKHUCIHTETHHO-BOCCTAHOBUTENBbHBIE TIporiecchl [ToHATHE 00 OKUCIIHTENEe, BOCCTAHOBHUTEIE, OKHCIIE-
HUM, BOCCTaHOBJIEHNH. OKUCINUTEIbHO-BOCCTAHOBUTENBHBIE CBOICTBA BEIIECTB, MX 000CHOBaHME C TOUKH
3peHus CTPOEHMsI aToma (Ha IpuMepax).

30. Tumsr OBP (c mpumepamu). Meton aneKTpoHHOTo OanaHca (Ha mpumMepe).

31. Tepmommnammuka OBP. BozHukHOBeHHE 31eKTpoaHOTO moTeHuana. [llkana craHaapTHBIX AIIEKTPO-
HBIX NOTEHIMAIOB. OIpeeeHne HalpaBlIeHNs POTEKAHNST OKUCIIUTENTbHO-BOCCTAHOBUTENBHBIX PEAaKIM. Y paBHe-
Hue HepHera. PoItb OKHCIMTENTBHO-BOCCTAaHOBUTEIILHBIX PEAKIIUI.

32. T'anpBaHMUYECKUE 3JEMEHTHI: YCIOBUS paObOThl. Y CTPOMCTBO 3JIEKTPOXUMHUYECKOTO TaJbBaHUYECKOTO
anemenTa Jlanuans-SAkoOu, cxema ero pabOThl, 3JIEKTPOJHBIE IMPOLECCHl, TOKOOOpa3yroIias peakuus.
VYpasuenue Hepuera. 9/1C u nanpspkenue. Crnoco6s! pacuera 3/(C.

33. KoHIeHTpalnoHHbIE TaTbBAHUYECKHE AIEMEHTHI: YCIOBUS paboThI, CXeMa, YPaBHEHUS AIIEKTPOIHBIX
npoueccos. DJ[C KOHLEHTPaMOHHOIO ralbBaHMUECKOT 0 A1eMeHTa. [loTeH1Inanbl ra30BbIX AIEKTPOIOB.
34. Tonspuzanus 31ekTponoB. Ee Buapl n Mexannsmel. [lomsipu3aimoHHbIe KpUBBIE TIpU paboTe raibBa-
HUYECKHUX JIEMEHTOB, KOPPO3HH. 3HAUEHUE MOJISIPU3ALINN B AIEKTPOXUMUYECKUX CUCTEMAX.

35. Koppo3us meramioB, ee BUABL. YCIOBHS MPOTEKAHUS IEKTPOXUMHUECKOW KOppo3un. CXeMbl MHK-
pOTraJIbBAHMUECKUX KOPPO3UOHHBIX 3JIEMEHTOB, YPaBHEHHS aHOJHBIX M KaTOJHBIX ITPOLIECCOB (HAa pHUMe-
pe).

36. BomopomHas u KUCITOpOTHAS ACTIONISIPH3AIINS, 3aBHCUMOCTD OT CPEIbl, YCIOBHUS €€ YCUIICHUS.

37. Meramumnyeckre ¥ HEMETAJUIMIECKHEe TIOKPBITHS KaK METOJ 3alIUThl OT KOppo3uu. CXeMbl KOPpO3H-
OHHBIX 3JIEMEHTOB, BO3HUKAIOIIUX MTPU HAPYIICHUH METAJUIMYECKUX TMMOKPHITHH (Ha MpUMepax).

38. CymIHOCTB AJEKTPOXMMHYECKIX METOJIOB 3aIIUTHI OT KOPPO3HH (aHOIHAS, KaTOIHAs, POTEKTOpHAS
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3alMTa). Y paBHEHMs IPOLECCOB, IPOTEKAIOIIMX HAa aHOIHBIX U KaTOAHBIX YYaCTKaxX MPH JIEKTPOXUMUYE-
CKOM 3aIluTE.

39. MeTtozp! 3alUTHl OT KOPPO3HHU, CBA3aHHbIE C 00PabOTKON KOPPO3HMOHHOM cpelbl. MHrMOUTOpHI KOp-
po3uH, MeXaHU3Mbl UX AercTBus. IlaccuBHOCTE MeTauioB. JlernpoBaHue.

40. XuMu4eckue UCTOUHUKHU TOKA: MOHsTHE, Kiaccudukanus. OCHOBHbIE XapaKTEPUCTUKU TalbBaHUYE-
CKHX JJIEMEHTOB.

41. MapraHueBo-IMHKOBBIA NEPBUYHBIN 3JIEMEHT: YCTPOMCTBO, YpaBHEHUS IPOLIECCOB, JTOCTOMHCTBA U
HEIOCTaTKU.

42. 1llenouHsle U TUTHEBBIE OaTapelKu: yCTPOICTBO, JOCTOMHCTBA U HEJJOCTATKHU IPH HKCILTyaTal|H.

43. AKKyMyJATOpBI: BUJBI, YCTPOMCTBO, NPUHIUI PAaOOTHL. YPaBHEHHUs MPOLIECCOB MPH 3apsiie U pas-
pSKE CBUHIIOBO- KMCIIOTHOT'O aKKyMYJIATOPA, €r0 XapaKTEPUCTUKH, OCHOBHBIE IIPOLECCHI U3HOCA, JOCTO-
WHCTBA U HEJIOCTATKU TP 3KCILTyaTalluH.

IK3aMEHALMOHHbIE 321241

1. Turp pactBopa NaSOs pasen 0,03 1/mn. Paccuutaiite MOJNAPHYIO U HOPMAIbHYIO
KOHIIEHTPAIIUIO 3TOT0 pacTBOpA.

2. B 1 nutpe Boasl pactBopuiu 35 r xkene3noro kymnopoca (FeSO4 -7H20). Paccunraiite MOIsSpHOCTS,
MOJISTTLHOCTh, HOPMAJIBHOCTh M MACCOBYIO JIOJTEO MTOJIYYEHHOTO PAaCTBOPA, €CIIU €T0 INIOTHOCTH 1,2 T/MIT.
3. Kakoit o6bpem 0,2 H pacTBOpa CEpHON KUCIOTH MOKHO TpuroToButh U3 0,7 1 ee 40%-ro pacTBopa
(mmotHOCTH 40%-T0 pacTBopa 1,3 r/cm)?

4. Hanumwure NOJIHYIO 3JIEKTPOHHYIO hopMylly aroma TexHenus. K kakoMy ceMeiCTBY OH OTHOCUTCS?
YKaxuTe ero BHEUIHUN 3JIEKTPOHHBIN YPOBEHb, (POPMHUPYIONINI 3JIEKTPOH, 3HAYEHUS] KBAHTOBBIX YHCEI
JUTst GOPMUPYIOIIETo JEKTPOHA U DJIEKTPOHOB BHEITHETO YPOBHS, IEPEUUCIUTE BCE €0 BO3MOXKHBIE Ba-
JICHTHOCTH.

5. 3anummTe MOJHYIO JJEKTPOHHYI0 (GopMyny aroma sJeMeHTa ¢ (OPMHUPYIOUINM 3JIEKTPOHOM 4p3.
YKaKuTe BCe €ro BO3MOXKHBIC BAaJCHTHOCTH W 3HAUCHUS KBAHTOBBIX YHCENT I (POPMHUPYIOMIETO DJIEK-
TpPOHa.

6. VYkaxure 4MCIO HECTAPEHHBIX JEKTPOHOB B OCHOBHOM M BO30YKJIEHHOM COCTOSHUHM aToMa XJIopa,
€r0 BAJICHTHBIC BO3MOXHOCTH.

7. Tlonp3ysice TaOIUIEH IEKTPOOTPHUIIATEILHOCTEH, ONPEEUTE XapakTep CBA3EH B MOJICKYJIe CEpHOU
KHUCTIOTHI M €€ HaTpueBoi comn. OxapakTepusyiTe KaKIylo CBSI3b.

8. Ompenenure TaI THOPUAM3AIMHA U W300pa3uTe MPOCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIMX MOJE-
kyn: BeClz, BCl3, NH3, SiHas. TTossipHbI 11 3TH MOJICKYJTbI?

9. Ha3zosure Naz[Co(NO2)s] u ykaxkwure: a) nuranisl; 0) KOOPAWHAIIMOHHOE YHCIIO; B) 3apsii KOM-
TUIEKCHOTO MOHA M 3apsii KOMILIEKCOO0pa30BarTes; T') BUJ CBSI3U MKy BHEITHEH U BHyTpeHHEH cdepa-
MU, J1) ypaBHEHHE TUCCOLIMALIMU COSTUHEHHS 1 BHYTpeHHel cdepsl, BeipakeHne K(Hecr).

10. YkaxxuTe HampasieHne npotekanus npouecca: A = B + Cpu 200°C, ecmn - AHOx.p. = -20 kJIk,

AS°x.p. =-100 Ix/moms-K (mpuBeaute 2criocoda pereHus).

11. Ompenenute Temmneparypy paBHoBecHs cucteMbl A + B = 2AB, ecnu craHgapTHBIE SHTPOIHNH Be-
niectB A, B u AB paBubI cootBeTcTBeHHO 5 JI/Monb-K, 10 JIx/mMonb-K u 50 [Ix/mMonb-K, a uamenenue
SHTAJIBIUU B X0fe 3Tol peakiuu paBHO 20 k/[x/mMonb. [Ipu kakux TemmepaTypax OTHOCUTENBHO Tp BO3-
MO>KHO CaMOIIPOU3BOJIBHOE TEUEHUE ITON peakIy B IPSIMOM HaIpaBIeHUU?

12. TlIpu B3ammoneiictBum 10 T KambIus ¢ KUCI0po oM Beiaenmiock 160 k/[x TeroTel. Berauciure
CTaH/IAPTHYIO PHTAIBIINI0 00pA30BaHUS OKCUAA KABIIHUA.

13. Bo3MOXHO J1 caMONTPOM3BOIBHOE MPOTeKaHUe peakiuu A=2B, eciu AH® xp.= -40 kJIx, AS? xp.= =20
T/ K, t=2°C?

14. PaccuuTaiite, Kak u3MEHHUTCS CKOpocTh peakiui 2NOr) + Ozr) = 2NOxr) (k = 0,2, y = 2), eciu: a) yBenu-
YHUTh (())6’beM CUCTEeMBI B 2 pa3a; 0) yBenu4uuTh KOHIEeHTpaluio NO B 2 pa3a; B) yMEHBIIUTh TEMIIEPATYPY
Ha 3077
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15. Omnpenenure ckopocTh peakiuu A + 3B =2C, npoTekaronieii B ra3oBoii (pa3e, B MOMEHT BPEMEHH, KO-
Ir71a KOHLIEHTpalus Bemectsa A m3menuiach Ha 0,1 Mosb/i1, eciu HadambHbIE KOHLIEHTPAIIMH BEUIECTB A
u B paBnbI coorBeTcTBeHHO 0,5 11 1 Momw/1. K = 0,2. Kak u3MEHUTCS CKOPOCTh PEAKIIUU ITPH YBEITUICHUH
JIaBJICHUS B cUCTEeMeE B 2 pa3a?

16. B pesynbrare usmenenus oorema cuctembl C(1) + 2F2(r)= CF4(T) cKopoCTh MpsAMOi peakIiiii BO3-
pocina B 16 pa3. Kak 1 Bo CKOIbKO pa3 U3MEHHIA 00bEM CUCTEMBI?

17. Onpenemure ckopocTs 0OpasoBanus ammuaxa mpu 120°, ecim npu 100° o6pasyercst 0,2 MOIb/i1-¢
amMmuaka (y = 3).

18. Kyna cmectutcs paBHoBecue cuctembl 2A(T) + B(r) = C(r) + 3/1(1) (AH > 0) u xak npu 3ToM
M3MEHUTCSl KOHCTaHTa PABHOBECHS, €CIIU a) YBEIMUUTH JaBJIEHUE B CHCTEME; 0) YMEHBIIUTh 00bEM
CHCTEMBI; B) 110- BEICHTH TEMIIEPATYpy: ') YBEIUYUTh KOHLIEHTPAIIHIO BeulecTBa B, 1) BBecTn
KaTanuzarop?

19. Paccuuraiite BenmmunHy KOHCTaHTBI paBHOBecHs it peakiuu CHa(T) + 202(1) = CO2(T) + 2H20(1), eciu
W3BECTHO, YTO HCXOIHBIC KOHIICHTPAIMW METaHa M KHCIOpOJa PaBHBI COOTBETCTBEHHO 6 MOJB/T U §
MOJIb/JI, a K MOMEHTY HACTYIUIEHHs paBHOBecHsI mpopearuponaiio 50% xucnopoja.

20. TIpomsBeneHne pacTBOPUMOCTH XJIopraa cepedpa 1,78-107°, Kakoit 06beM Boztbl moTpeGyercs s
pPacTBOPEHHSI MSITH FPaMM ITOTO BELIECTBA.

21. Bprauciure pH u pOH 0,05 M pactBopa coONsIHON KHCIOTHI M THApOKCHAa HaTpus. Kakoil nBer B
JAaHHOM pacTBOpe OyIyT UMETh a) METUJIOBBIN OpaHKeBbIH, 0) peHondTanerH, B) T1aKkMyc?

22. Bwrumciure cTereHp qucconuanyu B mporerTax B 0,05 M pacTBope XJIOpHOBATHCTON KUCIOTBI, €CIIN
Ki=3-10%,

23. Berauciute pH u pOH 0,01 M pactBopa runpokcua ammonusi. Kakoi iBeT B JaHHOM pacTBope Oy-
IyT UMETh a) METHIIOBBIM OpaHkeBbli, 0) heHondranenn, B) sakmyc?

24. Tlonbepute KOXPPUIUEHTH B YPABHEHUH PEAKIIH METOAOM JIEKTPOHHOTO OasiaHca, YKaKUTE OKHUC-
JUTENb U BOCCTAHOBUTEIIb!

K2Cr207 +NaNO: + H2SO4 — Cr2(S04)3 +K2SO4+NaNO3z+H20

25. Bwruuciure BeIMUMHY 3JEKTPOIHOTO moTeHIrana koodansta B 0,01 M pactBope cyibdaTa kobaibTa
(1) u xpoma B 0,001 M pactBope cynbdara xpoma (I11).

26. PaccunTaiite 3/IC xene3HO-IIMHKOBOIO rajlbBAaHUYECKOT0 3JIEMEHTa MPH CTaHJAPTHBIX YCIOBHUIX U
IIPY U3MEHEHWH aKTUBHOCTEH IMOTEHIMAIONPEICISIOMNX HOHOB B aHOTHOHU 30HE B 10 pa3 mo cpaBHEHUIO
CO CTaHJApTHHIM 3HaueHHeM. COoCTaBbTE CXEMY ralbBaHMYECKOTO JIEMEHTA, 3alHIIUTE yPaBHEHUS JJIeK-
TPOIHBIX TPOIIECCOB U TOKOOOPA3YIOIIEH peaKIu.

27. CocraBbTe cXeMy pabOThI JIUTHEBO-IIUHKOBOTO [, 3amuImnTe YpaBHEHHS JJICKTPOIHBIX MPOIECCOB
U TOoKooOpa3yrouiel peakuuu, paccuutaiire e€ D/C npu cTaHIapTHBIX YCIOBHUAX (ABYMsI crocoOamm).
[IpuBenuTe rpaduK MOTSIPUAMOHHBIX KPUBBIX.

28. CoctaBbTe cxeMy paboThI )K€JIE€3HO-BOJOPOJHOTO TaJIbBAHUYECKOTO MJIEMEHTA, 3aMUIINTE YPABHEHUS
3JIEKTPOJIHBIX MPOIIECCOB M TOKOOOpasytome peakiuu, paccuntaiire 3J1C (ycinoBus crannaptaeie). Kak
Oyznet u3meHsATbes pH cpezbl B aHOIHON U KaTOAHOM 30HaX npu ero padore?

29. DHeprusi ['mb0ca ToKoOOpasyromeil peakmuu paBHa -212,2 kJ[x/Monb. OnpenenuTe MOTEHITHAT
aHOJIa raJIbBAHMUECKOTO JIEMEHTA, €CIIM KaTO/I0M SIBIISI€TCS MEIHBIN MEKTPOJ, acuz+=1MOJab/1, n=2.
30. Kak m3mennrcs D/IC cepeOpsHO-CBUHIIOBOTO TaIbBAaHWYECKOTO AJIEMEHTA 10 CPABHEHHIO CO CTaH-
JApTHBIM 3HAYEHUEM, €CJIM aKTUBHOCTb MOTEHIHATIONPEICIISIONINX HOHOB B pe3yibTaTe padOThl H3MEHU-
nack B 10 pa3z?
31. OOocHylTe BO3MOKHOCTh IPOTEKAHHUS KOPPO3HHU CIUIaBa cepedpa u Menu B kucioi cpene (pH = 6)
Ha Bo3ayxe. CocraBbTe cxemy MI'D, 3anmumuTe ypaBHEHHs peakivii, MPOTEKAIOIIMX HAa aHOJAHBIX U Ka-
TOJTHBIX YYacTKaXx.
32. IlnactuHKa XpOMHUPOBAHHON ME/IM OMYyIIEHAa B pacTBOP KUCIOTHI (Ha Bo3ayxe). Kakoi meramn Oyner
KOPpPOAUPOBATh MPH HAPYLIEHUH 1IETIOCTHOCTH MOKPHITUSA? (YpaBHEHHE).
33. Kakue 4acTuIpl MOTYT IPUHUMATH AJIEKTPOHBI MPH KOPPO3UU METHOTO U3JENUS B KHCIOM PacTBOpE
(pH = 1) na Bo3nyxe? 3anuiunTe ypaBHEHHs 3TUX MPOLIECCOB.

34. Kakoii MeTa/1 MOXKHO MCIOJIb30BaTh B KAUECTBE MPOTCKTOpAa JIA 3allIUTBI OT KOPPO3UH KCIIC3HOT'O
16



Hanpasnenue noocomosku 14.03.01 «foepnas snepeemura u mennoghusuxa " BARWAN
IIpoguns «AmomHule 371eKMPOCManyuy U YCMaHo8KUY W |
[/ c] 7

PIIJ][ 51.0.07 «Xumusy

uznienust (pH = 5)? CocraBbTe 000CHOBaHHYIO PaCYeTOM CXEMY MUKPOTaJIbBAHUYECKOTO KOPPO3UOHHOIO
3JIEMEHTA, 3alUILNTE YPaBHEHUS IPOLIECCOB.

Pe3ynbTarhl TEKyIero KOHTPOJS MO BBINICYKAa3aHHBIM B pasfene 4 BugaM (PUKCUPYIOTCS C UC-
MoJIb30BaHueM TpexOaiibHOM cuctembl (0, 1, 2) B BUJIe KOHTPOJIBHBIX HEJENb - PU MPUHATON B (priina-
Je cucteme Ha 6-if u 12-i yaeOHOI Helene ceMecTpa, a TakKe YUUTHIBAIOTCS TIPEToaaBaTeieM MPH OCy-
HIECTBJICHUU MPOMEKYTOYHON aTTECTALUU IO HACTOSIIEH AUCLIUIIINHE.

B ¢wimane ucnonb3yercs cucreMa ¢ TPaaUWIIMOHHOM IIKAJIOW OIEHOK — "OTiau4HO", "Xopomo",
"ynoBieTBOpUTENsHO", "HEYNIOBIETBOPUTENLHO", "3auTeH0", "He 3auTeHO" (manmee - msATHOAUIbHAS CH-

cTema).

CDopMa HpOMeX(YTOqHOﬁ aTTeCTalMy M0 HACTOSIIECH JUCIUILIMHE — DK3aMEH.

[TpuMeHsieMble KPUTEPUH OICHUBAHUS IO TUCHUILIMHAM (B COOTBETCTBHH C HHCTPYKTHBHBIM
nucbMoM HUY MDU ot 14 mas 2012 roma Ne 1-23):

Onenka Kpurepun onieHKH pe3yabTaToB
10 AUCLH- 00y4eHus 0 TUCLUIINHE
IUIMHE

«OTIIMYHOY/ BeicraBisiercss oOydaroniemycsi, 0OHapyKMBILIEMY BCECTOPOHHEE, CUCTEMATUYECKOEe U

«3a4TEHO rI1y0OKO€ 3HaHME MaTepUaJIOB U3yYEHHON IMCHUIUIMHBI, yMEHHE CBOOOIHO BBINOJIHATh

(oTmmuHO)»/ | 3a7aHUs, TPETYCMOTPEHHBIE TIPOTPAMMOM, YCBOMBIIINI OCHOBHYIO M 3HAKOMBIH C JI0-

«3aUTCHO» HOJTHUTENbHOM JINTepaTypoii, peKOMEHJOBaHHON paboueil mporpaMMon JUCHUILINHEI,
IPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B IOHUMAaHUHU, U3JI0KEHUH U HCIIOIb30BAaHUU
MaTepraioB U3yUYE€HHOM AUCLMILIMHBIL, 0€3yNpEeYyHO OTBETHUBIIEMY HE TOJBKO Ha BO-
pochkl OMIeTa, HO U Ha JIONOJHUTENIbHbIE BOIPOCHl B paMKax pabodeil mporpammbl
JUCLIUIUINHBL, TPAaBUJIBHO BBIIIOJIHUBIIEMY ITpaKTH4ecKoe 3aganue. OLeHKa 110 IUCIH-
IUTMHE BBICTABJISIOTCS 00y4aroIeMycs ¢ y4ETOM pe3ysIbTaToOB TEKYIIET0 KOHTPOJIS.
Kommnerennuu, 3akperi€éHHbIe 3a JUCIUIUIMHOM, CPOPMUPOBAHBI HA YPOBHE — «ITa-
JIOHHBIN».

«xopomoy/ BricTaBnsierca oOyuatoniemycsi, OOHapyHUBIIEMY ITOJIHOE 3HAHUE MaTepuaa U3y4eH-

«3a4TEHO HOM JUCUUIUIMHBI, YCIEIIHO BBINOJIHAIOIIEMY IPEAYCMOTPEHHBIE 3aJaHUs, YCBOUB-

(xoporwo)»/ IIEMY OCHOBHYIO JINTEPATypy, PEKOMEHJ0BaHHYIO paboueil mporpaMMoil JUCIMILIN-

«3a4TECHO HBI; [I0Ka3aBIIEMY CUCTEMAaTHYECKUI XapaKTep 3HAHUH 110 JUCIMUILUIMHE, OTBETUBIIEMY
Ha BCE BOMPOCHI OMIIeTa, IPAaBUIBLHO BBIMOJIHUBIINN IPAKTUUECKOE 3aJjaHUe, HO JA0Iy-
CTMBILMI MPU 3TOM HENPUHIMIHUAIbHBIE OMMOKK. OlleHKa MO JUCIUIIMHE BbICTaB-
JSFOTCS 00yYaromeMycs ¢ Y4€TOM pe3yJIbTaTOB TEKYILEro KOHTPOJIS.
Komnerenuuu, 3akpeniéHHble 3a JUCUUILTMHON, COPMUPOBAHBI Ha YPOBHE — «IIpO-
JBUHYTBIN).

«ynoBieTBo- | BricTaBisierca oOyvaromemycs, 0OHapyKUBILIEMY 3HaHUE MaTepuaia H3y4eHHON Juc-

PUTETBHOY/ LIUIUIMHBI B 00beMe, HE0OX0IMMOM [Tl JalbHeWe yueOrl U npeacTosieil padboTsl

«3a4TEHO 1o Npodeccuu, COpaBisAIOIIEMYCsl C BBIMOJIHEHUEM 3aJJaHUl, 3HAKOMOMY C OCHOBHOM

(ymoBnerBo- | IUTEpaTypoOi, peKOMEHI0BaHHOM pabouel mporpaMMoi AUCHUIIIINHBL; JOMYCTUBILIEMY

PHUTEIBHO)»/ | MOTPEHIHOCTh B OTBETE Ha TEOPETHUUECKHE BOMPOCH! U/UIIN MPHU BBITOJHEHUU MPAKTH-

«3a4TEHO» YEeCKUX 3aJlaHHii, HO 00JajaroneMy HEOOXOAWMBIMU 3HAHMSAMHU JJIS UX YCTPaHEHUS
0]l PYKOBOJICTBOM MpenojaBaressi, JM00 HEMpaBWJIBHO BBIMOJHUBIIEMY IMPaKTHYe-
CKO€ 3aJJaHu€e, HO M0 YKa3aHUIO MPENoAaBaTeNsl BBITOTHUBIIEMY APYTHE IPAKTUYECKUE
3a/IaHMsl U3 TOTO K€ pa3/ena JUCIUIUIAHEL. .
Komnerenmuu, 3akperui€éHHble 3a TUCHUIUIMHON, c(hOpMUPOBAHBI HA YPOBHE — «I10PO-
TOBBIIY.
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OrerHka Kputepuu orieHKH pe3ylibTaToB
10 JUC1n- 06yquI/I5I 110 JUCIHUITJINHE

ITIJIMHC
«HEYJIOBJIC- BricTaBisercs o0y4aromemycsi, 0OOHApYKUBIIIEMY Cepbe3HbIC MPOOEIbI B 3HAHUAX OC-
TBOpI/ITeHB' HOBHOI'O MaTepI/Iaﬂa I/I3Y'-ICHHOI\/JI JUCHUITIINHBI, I[OHYCTI/IBIHGMY HpI/IH]_[I/IHI/IaJIBHbIe
HO»/ HC 3a- OH_H/I6KI/I B BBIITIOJIHCHUN 3aﬂaHHﬁ, HC OTBeTI/IBI_HeMy Ha BCC BOITPOCHI 6I/IJ'IeTa H OJOII0JI-
YTCHO HUTCIILHBIC BOIIPOCHI U HeraBI/IHBHO BI)IHOJ'IHI/IBH_IeMy HpaKTI/IquKOC 3a1aHUC (Henpa-

BUJIbHOE BBINIOJHEHHE TOJIBKO IPAKTUYECKOIO 3aJaHusl HE SBJIAETCS OJHO3HAYHOMN
IPUYMHOM U1 BBICTABJIEHUS OLIEHKU «HEYI0BJIETBOPUTENBHO»). Kak npaBuio, oneHka
«HEYJIOBJIETBOPUTEIBHO CTABUTCS CTYJ€HTaM, KOTOPbIE HE MOTYT IIPOJOJKUTh 00y4e-
HUE 110 00pa3oBaTeIbHON IporpaMMe 0e3 JTOTOTHUTEIBHBIX 3aHATHIA 110 COOTBETCTBY-
fouied nucruminae. OLUeHKa 1Mo AUCHUILTIHE BBICTABIIAIOTCS 00ydaronieMycs ¢ y4Tom
PE3yJIbTaTOB TEKYILEr0 KOHTPOJIS.

KomnereHiuu Ha ypoBHE «IIOPOTOBBIY, 3aKpeIUIEHHBIE 32 JUCLUIUIMHOM, He chopMu-
POBaHBIL.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHbI
Y4eOHoe U yueOHO0-1a00paTOPHOE 000PYI0BaHNE

Y4ueOHast ayTUuTOpHS JUIs IPOBEICHUS JIEKIIMOHHBIX U IPAKTUIECKUX 3aHITUH, OCHALIICHHAS CIICAYIOIINM
OCHOBHBIM 000pYy/I0BaHHEM:

- Iocka MapkepHas — | mrT.;

- Jocka mMesnoBast — 1 mrT.;

- napthl 20 wT. Ha 40 MOCAaJOUHBIX MECT.

VYueOHast ayAuTOpUs IS IPOBEICHUs TaOOPATOPHBIX 3aHITHI, OCHAIIIEHHAS CIICAYIONMM 000pYy/I0BAHUEM:

- CTOIIBI CO CTIeNIUATIbHOM MOCYA0N U Ha0OpaMy PeaKTHUBOB JJISl MPOBEACHHUS XUMHUYECKUX IKCIIEPUMEHTOB
— 10 .

VueOHast ayiuTOpHs ISl TIPOBEICHUS TabOPaTOPHBIX 3aHATHI, OCHAIIIEHHAS CIIEAYIOIMM 000PYI0BAHUEM:

- CTOIIBI CO CTIeNIUAIbHOM MOCYA0N U HabOpaMy PEaKTHUBOB JJISl MPOBEACHHUS XUMHUYECKHUX IKCIIEPUMEHTOB
— 10 .

[Tomenienue 17151 CAaMOCTOSITENILHOM pabOThl 00yUaroIIUXCsl, OCHAILIEHHOE KOMITBIOTEPHON TEXHUKOH, C
BO3MOXKHOCTBIO MOAKIIIOUEHUS K ceTH VIHTepHeT U o0ecredeHrneM JI0CTyMa B 3JIeKTPOHHYIO HH(POPMAaILMOHHO-
obpasoBaTenbHYI0 cpeay opranusanuu https://eleden.sbmpei.ru/:

- IEPCOHANIbHBIN KOMIIBbIOTEDP — 18 mT.;

- mpuHTEp — 1 WT.;

- MYJIbTUMEUIHBINA TpoeKTop — 1 mT.;

- KOMIIBIOTEpHAs CETh ¢ BBIXOJ0M B IHTEpHET — | miT.

8. OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLUECCA IS JINLL
C O'PAHUYEHHBIMH BO3MOKXHOCTSAMMU 3TOPOBbA U UHBAJIN/1OB

B xone peanuzanuu AUCIUTUTMHBI UCTIOIB3YIOTCS CIIEAYIONINE JOTIOTHUTEIBHBIE METOIBI 00yUe-
HUS, TEKYIETO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluu 00ydaromuxcsl B 3aBUCUMOCTH
OT MX WHJIUBUIYATbHBIX OCOOCHHOCTEH:
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JJIs1 CJIeNbIX U C1a00BUASIIHX:

- JIeKIMHU 0(QOPMIISIIOTCS B BUE DJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C MOMOIIBbIO KOMIIBIOTEPa
CO CIEIUATM3UPOBAHHBIM MTPOTPAMMHBIM 00ECIICUCHUEM;

- IUCbMEHHBIE 33JJaHUS BBIIIOJIHAIOTCS Ha KOMIBIOTEPE CO CHEHUAIU3UPOBAHHBIM MPOrPAMMHBIM
obecrieueHrneM, WIIK MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieuynBaeTCs MHANBUAYaIbHOE paBHOMEpHOE ocBeleHne He MeHee 300 rokc;

- JI71s1 BBITIOJTHEHMSI 3aJaHMsI TIPU HEOOXOIMMOCTH TPEOCTABIISETCS YBEITUIHBAIOIIECE YCTPOHCTRBO;
BO3MOXKHO TaK)Ke UCIOJIb30BAHUE COOCTBEHHBIX YBEITUUMBAIOIINX YCTPONUCTB;

- MUCbMEHHBIC 3aaHusI OPOPMIISIOTCS YBETHYCHHBIM HIPUPTOM;

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOW (hopMe WM BBINOJHAIOTCA B MUCbMEHHOW (hopme Ha
KOMITBIOTEPE.

AJIS1 TJIyXHX U cJ1a00c/IbIIIamX:

- IeKIUU 0(hOPMIISIOTCS B BHJIE SJICKTPOHHOTO JJOKYMEHTA;

- MUCbMEHHBIE 3aJJaHKs BBITIOIHSIOTCS HA KOMIIBIOTEPE B TUCbMEHHOM (hopme;

- DK3aMEH U 3a4€T MPOBOSTCS B MUChMEHHOW (hopMe Ha KOMITBIOTEpPE; BO3MOXKHO TPOBEICHUEC B
dbopme TecTupoBaHus.

JJI51 JINI ¢ HAPYIIEHUSAMH OMOPHO-IBUTaTeILHOI0 annapara:

- JIeKIMHU 0(OPMIISIIOTCS B BUE DJIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C TOMOIIBIO0 KOMITBIOTEpa
CO CIIEUAITM3UPOBAHHBIM ITPOTPAMMHBIM 00€CTIeUeHUEM;

- MUCHMEHHBIC 33J]JaHUS BBITOJHSIOTCS Ha KOMITBIOTEPE CO CIICIUATN3UPOBAHHBIM IIPOTPAMMHBIM
obOecIieueHueM;

- DK3aMEH M 3a4€T MPOBOJATCS B YCTHOW (DOpME WIIM BBITIONHSIOTCS B MUCHBMEHHOW (GopMe Ha
KOMITbIOTEPE;

- UCTIOJIB3YEeTC crienuanbHas yuyeonas ayauropus s aur ¢ JIOB3 — aya. 106 riiaBHOrO yueOHO-
ro kopiyca no azapecy 214013, r. CmoneHck, DHepreTuueckuid np-a, .1, 37aHue 3HepreTH4ecKkoro uH-
CTUTYyTa (OCHOBHOM KOPITYC).

[Tpu HEoOXOAUMOCTH TIPEAYCMATPUBAETCS YBEIHUEHHE BPEMEHH ISl TIOATOTOBKU OTBETA.

[Tpouienypa mpoBeeHUS MPOMEKYTOUHON aTTECTAluU Il OOYYaIOIUXCS YCTaHABIMBACTCS C
y4€TOM WX WHIAUBUAYAIBHBIX TCUXO(pU3NYECKUX ocoOeHHocTell. [IpomexyTouHas arrecTausi MOXET
MIPOBOJIMTHCS B HECKOJIBKO ATATIOB.

[Ipn mnpoBeaeHHH TMpOLEAYPHl OICHUBAHMS PE3YyJNbTaTOB OOYUEHHUs MpelycMaTpUBACTCs
UCIIOJTb30BaHNE TEXHUYECKHX CPEJICTB, HEOOXOIMMBIX B CBSI3M C WHIUBUIYaTbHBIMA OCOOCHHOCTSIMH
oOydaromuxcsi. ITH CpeAcTBa MOTYT OBITh MPEAOCTAaBICHbI (UIMAIOM, WM MOTYT HCIOIb30BaThCS
COOCTBEHHBIC TEXHHUYECKUE CPEIICTBA.

[IpoBenenue mporeaypbl OLEHUBAHUS PE3YJIbTaTOB OOyUEHHUsS JOMYCKAETCS C HCIOIb30BAHUEM
JTUCTAHIIMOHHBIX 00PAa30BaTEIHHBIX TEXHOJIOTHH.

ObecnieunBaeTcs A0CTYNl K HHGOPMALMOHHBIM U Ouduorpadpuyeckum pecypcam B cetu UH-
TePHET IS KaXJI0T0 00yJaromierocs B popmax, alaliTAPOBAHHBIX K OTPAaHUYCHUSM HX 370POBbSI U BOC-
npusITUs UHPOpPMALTHU:

JJIS CJIeNbIX M CJ1a00BUISIIIMNX:

- B TIe4aTHOH (hopMe YBETUUECHHBIM MIPU(TOM;

- B (hopMe 3JIEKTPOHHOTO JIOKYMEHTA;

- B popme ayanodaiina.
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A TIYXUX H ¢1a00CTbIIALINX:

- B Ie4aTHO# opme;

- B OpMeE IIEKTPOHHOTO IOKYMEHTA.

AJ151 00YUYAIOIIMXCS C HAPYIIEHUSIMH OMIOPHO-ABUIaTEJILHOI0 anmnapara:
- B IIe4aTHOM (opme;

- B )OpMeE PIEKTPOHHOTO JOKYMEHTA;

- B popme aynuodaiina.

9. YYHEBHO-METOJNYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCIUITJIMHBI

OcHoBHas1 TUTEpaTYpA.
1. ITyukoga, E. B. fAnepnas xumus. M36pannsie rassl / E. B. IlyukoBa. — 3-¢ u3n., crep. — CaHKT-

[TetepOypr : Jlanp, 2023. — 192 c¢. — ISBN 978-5-507-47157-7. — TexkcT : anekTpoHHsblil // Jlausp :
3NeKTpoHHO-Onbmuoreynast cucrema. — URL: https://e.lanbook.com/book/332702 (nata oOpaieHus:
19.09.2025)

2. 1. KopoBun H. B., Kynemos H. B., I'onuapyk O. H., Kambimosa B. K., Jlanckas U. U., Mscuu-
koBa H. B., Ocuna M. A., Yapuc E. ., Swmrynos H. A.- "O6mas xumus. Teopus u 3amaun’, (5-¢ usm.,
crep.), UznarensctBo: "Jlanp", Cankt-IletepOypr, 2021 - (492 c.)

3. EropoBa, O.A. Xumus: yae6Hoe mocobue / O.A. Eroposa, O.B. KoBanpuykoBa. - M.: Poccuii-
CKUU YHUBEPCUTET IpYkObl HapoaoB, 2011. - 156 c. - ISBN 978-5-209-03615-9 [ DnexkTpoHHBIil pecypc].
- URL.:http://biblioclub.ru/ndex.php? page=book&id=116319 (mara obpamenus: 11.09.2025).

JonoJHNTEILHAS JTUTEPaTypa.
1. Bapenuos, B.K. DnexTpoxuMudeckue cucteMsl U mporiecchl: yuebHoe nocobue / B.K. Bapen-

1o, H.A. Poroxxuukos, H.®. YBapos. - Hoocubupck: HI'TY, 2011. - 102 c. - ISBN 978-5-7782-1754-6
[DnexTponnsiii pecype]. - URL: http://biblioclub.ru /index.php?page=book&id=228776 (mara obpare-
Hus: 21.01.2021).

2. Amnapues, A.W. O6uas xumus. COOpHUK 3a/IaHuil ¢ IpUMeEpaMu pelleHuit : yaeOHoe rnocooue /
A.N. Anapues, JI.M. Adponnna. — HoBocubupck : HoBocubupckuii rocyapcTBEHHbIM TEXHUYECKUH YHU-
Bepcutet, 2013. — 119 c. — ISBN 978-5-7782-2255-7. — Pexxum focTtyna: mo HOAMUCKE [DNEeKTPOHHBIN
pecypc]. — URL: https://biblioclub.ru/index.php?page=book&i1d=228947 (nara obpamenus: 21.01.2021).

3. Moxos, A.l. CoopruK 3a7a4 1o o01ieit xumuu: yaeoHoe mocobue / A.M. Moxos, JI.W. lypeiru-

Ha, .M. ArrommuHa. - KemepoBo: KemepoBckuii rocymapcTBenHbIid yauBepcuret, 2010. - 155 ¢. - ISBN
978-5-8353-1312-9 [Dnektponnsiii pecypc]. - URL:http://biblioclub.ru /index.php?page= book&id=
232378(mara obpamenus: 21.01.2021).

4. CnpaBOYHUK MO XUMHUH: OCHOBHBIE MOHITHS, TEPMHUHBI, 3aKOHBI, CXeMbI, (POPMYJIbI, CIIPABOYHBIH
martepuai, rpapuku: yuebnoe nocoodue / JIL.H. baunos, U.JI. Ilepdunosa, JI.B. FOmamesa, P.I'. UyBuns-
eB; Cankr-IletepOyprckuii rocy1apcTBeHHBIN MOIUTEXHUUECKUH yHUBEepcHuTeT. - M.: [Ipocnekt, 2015. -
156 c. - ISBN 978-5-392-16695-4 [Onektponnsiii pecypc]. - URL:http://biblioclub.ru/index.php?
page=book&id= 251659 (mata obpamenus: 21.01.2021).

5. T'me6osa H. b., Ocranenko JI.d. CO0pHUK 33a1au U ynpakHEHUH 1Mo Kypcy «Xumus». — Cmo-
nenck: PUO dumuana F'OY BIIO «M3U (TV)», 2012. - 124 c.

6. Ocranenko JI.®., ['ne6oa H. b., Koporkosa I'. B. CnoBapb-cripaBOYHMK OCHOBHBIX MOHSATHH U
TEPMHHOB 110 XUMHHU: yueOHO-MeToanuyeckoe nocooue. — Cmonenck: PUO ¢unuana 'OY BIIO «MBU
(TY)», 2009. - 188 c.
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7. COOpHUK MHAMBUAYATBHBIX 33JlaHul MO Kypey "Xumus" : [METOA. yKa3. s CTYJEHTOB 00yY. 1O
HanpasJieHuo "DnekTposHepreTuka’, "Temnosnepreruka”, "OIeKTpOTEXHUKA, DIEKTPOMEXAHUKA U DJIEK-
TpoTexHosiorun", "OnrorexHuka", "DIeKTpoOHUKAa U MUKPO3JIEKTpoHUKA", cnen. "[lumieBas nHxeHepus
maneix npennpustuii] / CO MDBU; coct. JI. @. Ocranenko, H. b. I'nebosa, I'. B. KoporkoBa. — Cmo-
nenck: CO MOU, 2010. — 52 c.

8. Pabouas Terpanp mo xumuu. B 2-x 4. U.1: MeToauueckue pekoMeHmanuu mo kypey "Xumus" /
coct. H.B. T'te6oBa, I'.B. KopotkoBa. — [2-¢ u3a.]. — Cmonenck: CO MDU, 2014. — 32 c.

9. Coopuuk maboparopubix pador mo xumuu / CO MDU; coct. H.b.I'me6oa. — Cmonenck: CD
MDU, 2014. - 68 c.

CnucoK aBTOPCKHUX METOAHYECKHUX Pa3padoToK.
1. CnemuenkoBa C.B. KomruiekT siekiuii mo qucuuruinae «XuMus» B GopMare MyIbTUMETUHHBIX
Mpe3eHTAlU pacloiokeH Ha KadeapalbHbIX pecypcax B ayd. B 317.
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JIMCT PETUCTPAIIMU UBMEHEHUU
Howmepa cTpanun

Ho- Bcero Hara
Mep aH- HanmenoBanne IMoanuce, ®©.J11.0. BHECOHIS 13 Jlara
w- | W s Hy- | c1pa 1 No IOKyMeHTa, | BHECIIEro H3MeHe-

Me- | Me- | Ho- | ym- | HUI B 8 MEHEHHUS B BBEJICHUS U3~
Me- BBO/ISIILIETO HUS B JAHHBIN K- N

HEH- | HEH- | BBIX | po- | AOKY- JAHHBIN JK- MEHEHUS
HE- HM3MCHEHMUS 3EMILIIP

HBIX | HBIX BaHH | MCHTC 3eMILJISIP
HUA

bIX
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