MuHucTepcTBO CeNbCKOro xo3sucraa Pocculickoit denepanuun
(enepanpHOE rocyJapCcTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«Bouoroackas rocy1apcTBeHHasi MOJIOYHOXO3MCTBEHHAs akaaeMus nmenu H.B. Bepemarunay

TexHomornueckuii paxynbTET

Kadenpa TexHom0ruu Moa0Ka U MOJIOUHBIX TPOJYKTOB

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

XUMUI

Hanpasnienne nmoarorosku: 35.03.02 TexHOMIOTHS J1€CO3arOTOBUTEIIBHEBIX H JAepeBOTIepepa-
0aThIBAIOIIUX MTPOU3BOJICTB

[Tpoduin noAroToBKu: JlecounxeHEpHOE AEII0

KBanuduxkanus (creneHb) BelTyckHUKa: bakanasp

Bonorna — Mosounoe
2023



JIUCT COT'JIACOBAHUI

[Tporpamma coctaBiena B cootBeTctBuu ¢ TpedoBanusmMu ®I'OC BO o nanpasieHno
noarotoBku 35.03.02 TexHOMOTUs JI1€CO3ar0TOBUTEIBHBIX U JAepeBOIIepepadaThIBAOIINX ITPOH3-
BOJICTB, po¢ b JleconHxeHnepHoe J1eo.

Pa3paborumk, k.T.H., 1onieHT Xaiiaykosa E.B.

[Tporpamma onoOpena Ha 3acegannu Kadeapsl ecHoro xo3sicTa ot 17.01. 2023 rona,
poToKoa Ne 4,

3aBenytomuii kadeapoii JecHOro Xo3siicTaa 1.c.-x.H. npodeccop Apyxunun O. H.
PaGouas mporpamma IUCHHUIUIMHBI COTJIACOBAHA M YTBEPKACHA HA 3aCeJaHIH METOAUYe-
CKOM KomHccHuU (paKkynbTeTa arpOHOMUU U JieCHOTo xo3sicTBa oT 16.02. 2023 rona,

pOTOKOJ Neb.

[Ipencenarenb METOAMYECKON KOMUCCHH, K.C.-X.H., ToLEeHT JlemuaoBa A. 1.



1 eanb 1 320294 TUCHUILIHHBI

Lenv — mpuoOpeTeHNE CTyJEHTAMH 3HAHWNA O CTPOCHHHM M CBOMCTBaX HEOPTaHUYECKUX
BEIIECTB, TEOPETUUECKMX OCHOBAX M OOIIMX 3aKOHOMEPHOCTSX MPOTEKaHHS XUMUYECKUX peak-
WA, O TEOPETUYECKUX OCHOBAX M MPAKTHYECKUX MPHEMAaX OCHOBHBIX XUMHUYECKHX M (PU3UKO-
XUMHUYECKHUX (MHCTPYMEHTAIbHBIX) METOJIOB aHAU3A.

3adauu — nonyueHune CTyJJeHTaMH 3HaHUH O:

- CTPOEHUU U CBOMCTBAX HEOPraHMYECKHUX BEIIECTB;

- TEOPETUIECKIX OCHOBAX M OOIINX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKHUX PEaKIIHii;

- TEOPETUYECKUX OCHOBAX M MPAKTUYECKUX MPUEMaX OCHOBHBIX XUMUYECKUX U MHCTPYMEHTAJb-
HBIX METOJIOB aHAJIN3a.

2 MecTo qucuumimHel B cTpykrype OOII

JuctummimHa «XUMUs» OTHOCHUTCS BapHATUBHOW 4YacTH (aKyJbTaTHUBOB 00pa3oBaTEIIb-
HOU mporpammsbl Beiciiero oopazosanust (OOIl BO) nmo nanpasnenuto moaroroBku 35.03.02 —
«TexHomorus Jeco3aroTOBUTENILHBIX U JiepeBorepepadaThIBAIONINX MTPOU3BOACTBY. MHIEKC 1O
yuebHomy miany — b1.0.26.

K uncity BXOTHBIX 3HaHUMI, HABHIKOB W KOMIIETCHIIUH CTYICHTA, IPUCTYIAIOUIETO K H3Y-
YEHUIO TUCHUTUTMHBI «XUMUS», TOIKHO OTHOCUTHCS CIEAYIOIIEE:

— 3HaHWe XMMHUYECKOW CUMBOJHKH, [lepnonudeckoii cuctemsl (He meHee yem Ha 300
0aJuIoB 10 IEKTPOHHOMY TpeHakEPy «llepuoamyaeckas cucremay);

— yMEHHE HaXxOJUTh MOJISIPHYIO MacCy BEIIECTB,;

— 3HaHWE OCHOBHBIX TUIIOB XMMHUYECKHX MPEBPALICHUN H YMEHHUE PEIIaTh 3a/1a41 1O
XUMHYECKHM YPAaBHEHHUSM IO COOTHOIICHHUIO YMCIIa MOJICH BEIIECTB B MPEBPALICHUN;

— BIIAJICHHE OCHOBAMHU MPAKTHYECKUX HABBIKOB pa0OTHI B XUMUYECKOH JTa00OpaTOPHUH.

OcBoeHne y4eOHOM AMCHUIIIMHBI « XUMUS» Oa3upyeTcs Ha 3HAHUSX M YMEHUSX, TOY-
YEHHBIX CTYIEHTaMHU NIPU U3YYEeHHH XUMHHU B TIPOTPaMMeE CPETHETO 00pa30BaHMUS.

3HaHMsI, YMEHHS U HaBBIKH, (pOpMHUpyeMble JaHHON y4eOHON AMCHUILIMHON, HEOOXO0Iu-
MBI IS U3y4eHus nocnenytomend nucuummimasl b1.0.28 Dkonorus u panroHaabHOE TPUPOIO0-
MOJIb30BaHUE.

3 Komnerenuun odyuaruierocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHS Y4eOHOM qUCIH-
TUTUHBI

[Ipouecc u3ydeHMs] OUCHUIUIMHBI «XHMHS» HalpaBleH Ha (OpPMHUPOBAHME CIIEAYIOLIUX
KOMIIETEHIINN:
VYK-1 — CnocoGeH ocymecTBIsATh MOUCK, KpUTHUECKUN aHAIU3 U CUHTE3 HH(POpMaInuu, IpuMe-
HATb CUCTEMHBIN MOAXO0A JUIsl PEIIEHUS TOCTABJIEHHBIX 3a7a4
OIIK-1 CnocobeH pemiaTh TUMOBBIE 33a4u PO eCCHOHATBHON AesITeIbHOCTH Ha OCHOBE 3Ha-
HUI OCHOBHBIX 3aKOHOB MaTEMAaTUYECKUX M €CTECTBEHHBIX HAYK C IPUMEHEHHEM HH(popMaIu-
OHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH

Kon 1 Hanme-
HOBaHUE Kon n nanMeHoBaHMe WHIMKATOPA JOCTHKEHUSI KOMITETCHITUT
KOMIIETEHITNHU

NJI-1vk-1 AHanu3upyeT 3a/1a4y, Bblemss ee 0a30BbIe COCTABIISIIOIINE,
OCYILIECTBIISET IEKOMITO3ULIMIO 33Ja4H

NJI-2vk-1 HaxoauT ¥ KpUTHYECKH aHATH3UpYyeT HH(pOpMaIio, HeoOX0aH-
YK-1 MYIO ISl pELIeHUs] IOCTaBIEHHON 3a7auu

N]1-3vk-1. PaccMaTpuBaeT BO3MOKHBIE BApHAHTHI PEIICHUS 3a/1a4uH, Olle-
HUBAas UX JOCTOMHCTBA U HEJIOCTATKU

N ]1-4vk-1 'paMOTHO, TIOTUYHO, ApTYMEHTHPOBAHHO (HOPMHUPYET COOCTBEH-




Kon n Hanme-

HOBAHUC KOII U HAMMCHOBAHUC MHAUKATOpPA NOCTHKCHUSA KOMIICTCHIINN

KOMIICTCHII MM

3a1a4u

HBIC CYXKICHUS M OI[EHKU; OTIUYAeT ()aKThl OT MHCHHI, HHTEPIIPETAIIHIA,
OIICHOK U T.JI. B PACCYXXJICHUAX IPYIHX YYACTHUKOB JICATEIHBHOCTH
N1-5vk-1 OnpenensieT U OLEHUBAET IMOCIEICTBHUS BO3MOXKHBIX PEIICHHM

NJ1-1 onk-1 JIleMOHCTpHUpYyET 3HAHUE OCHOBHBIX 3aKOHOB MaTEMATUUYECKUX
U €CTECTBEHHBIX HAyK, HEOOXOAUMBIX JJISl PEIIEHUs TUIIOBBIX 3aJa4 B 00-
JIACTH JIECO3arOTOBOK U IIEPBUYHON I1EpepadOTKH JPEBECHHBI

NJI-2 onk-1 Mcnionb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaTEMAaTUYECKUX U

OIlK-1 €CTECTBEHHBIX HayK JJIsl PELLIEHUS TUIOBbIX 3a/1a4 B 00JIACTH JIECO3ar0TO-

nepepadoOTKU IPEBECHUHBI

BOK U II€PBUYHOMN NEepepabOTKU IPEBECHHBI
NJI-3 onk-1 [IpumensieT nH)OpMAIIIOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIO-
I'MH B PELIEHUU TUIIOBBIX 3a]1a4 B 00JIACTH JIECO3arOTOBOK M MEPBUYHON

4 CTpyKTYypa U coepxaHue Y4eOHOH 1 CUMILINHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBI COCTABIISAET 4 3aU€THBIX €UHUIL.

4.1 CTpykTypa YueOHOMH QM CUMILTHHBI

Bcero Cemectp Bcero

Bun yae6HOI paboTh . 1 2040

AyauTtopHsble 3aHATHS (BCero) 68 68 14
B TOM YHCIIE:

Jlexupn (JT) 34 34 4
JlabopatopHsie paboTs! (JIP) 34 34 10
KontponsHas pabora (KP) - - 4
CamocrosiTesabpHasi pa6oTa (Bcero) 58 58 121
Buj npoMexyTo4Ho# arrecTanuu DK3aMeH DK3aMeH DK3aMeH
Yacser 18 18 9
OO0mast TpyZOEeMKOCTh, 9achl 144 144 144
3adeTHBIE €qUHHUIBI 4 4 4

4.2 Conepxxanue pa3eioB y4eOHOH JUCHHUIIIMHBI

Pazoen 1. XuMusi: OCHOBHbIE OHATHUS. BaleHTHOCTh, CTENEHb OKUCIIEHUS, SMIIUPUYE-
CKHE W CTPYKTypHBIC (OopMysbl coenuHeHui. Kiacchl, Ha3BaHUs COCTMHEHWH W WX OCHOBHBIC

CBOMCTBA.

XuMHsl Kak HayKa O BEIeCTBaX M MX IpeBpalleHHsX. ATOM, MOJEKyJa, HOH (KaTHOH,
aHHoOH). BaneHTHOCTH (KOBaJleHTHOCTh). CTeneHb OKUCIEHHs 3J€MEHTa B BelecTBE. XUMHYe-
CKU 3JeMeHT, u3oronbl. Kinaccudukanus 1 HOMEHKIATypa XUMUYECKUX 3JIEMEHTOB, MPOCTHIX
BEIIECTB M HEOPTaHUYECKUX COCTUHEHUN. DMIHUpUUEcKUue GOpPMYIbl U CTPYKTYpHbIE (OPMYIIBI
BenlecTB. [IpocTeie BeniecTBa. Clio)kHbIE HEOpraHUYecKHe BelecTBa (coenunenus). Kimacc op-
raHWYecKuX coenHeHuil. OCHOBHBIE OKCUBI M UX CBOMCTBA. KHCIOTHBIE OKCHIIBI, X CBOWCTBA.
AmdoTepHbIe OKCHIIBI U MX cBOMcTBA. KUCIOTH U ux cBoiicTBa. OcHOBaHMs (OCHOBHBIE THAPOK-
cuzbl) U ux cBoiictBa. Conmu 1 ux cBoiicTBa. KommiekcHoe coequnenue. Jlurana, KOMILIEKCO00-

pa3oBaTeCiib, KOOPAUHATHNOHHOC YHCIIO.

Pazoen 2. Tunbl XUMHYECKHX peakmuii. XuMUUYecKas peaknus. THUIBI peakinui: -
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OKHCTUTENbHO-BOCCcTaHOBUTENbHBIE peakiiun OBP u ne OBP; peakuuu npucoeanHeHus (acco-
[AAlAN, arperamuu), pa3ioKeHus (OTHIEIJICHUs ), OOMEHa W 3aMeIeHUs, TIEPEeTrPYINIUPOBKH; -
HeHTpanu3anuy, HeoOpaTUMbIe, 0OpaTUMBbIE; YHAOTEPMHUECKUE; PEaKIIMH KOMIUIEKCOOOpa3oBa-
HUS; MPOCTBIE, CIOKHBIE; - TOMOT€HHbIE, TeTepOoreHHble. OKUCIUTENbHbIE, BOCCTAHOBUTEIIbHBIE
peaKuuu. peakuu JUCIIPONOPLMOHUpPOBaHus, BelecTBa OKUCIUTENN U BOCCTAHOBUTEIH. Peak-
nuu HedTpanusanuu. MonHooOMeHHasi peakuus. B kakux ciydasx uaéT MOHOOOMEHHas peak-
. DJIEKTPOXUMHUYECKasl peakius. IaeKTpoasl. AHOA. OCHOBHBIE 3aKOHOMEPHOCTHU 3JIEKTPO-
xumuueckoro rnporecca. EJIC raapBaHMYeCKOro 3J€MEHTa.

Pa3zoen 3. Moub, MOJIIDHAsA Macca, MOJISIPHAsi Macca 3KBHBAJIEHTOB, OCHOBHbIE 3a-
KOHBI 00meii xumuu. Monb. MonsipHass macca. MosisipHass Macca 3KBUBAJICHTA. JKBUBAJICHT.
3akoH ABoraapo: Cneactsus u3 3akoHa ABoraapo. IlnoTHocTh ogHOrO rasza no-apyromy. ¥Ypas-
HeHue Knaneitpona-MenaeneeBa Uil UA€AbHBIX Ia30B. 3aKOH COXPAaHEHUS] MacChl U SHEPIHH.
3aKOH MOCTOSHCTBA COCTaBA: NATBTOHHIBI, OEPTOILIH IBL. 3aKOH SKBHBAJICHTOB.

Pazoen 4. Teopernueckas Heopranuveckass xumus. CTpoeHHE aToMa, XMMUYECKUE
cBsA3U. PazMepsl, 3apspl 1 Macchl aTOMOB U HYKJIOHOB. ATOMHasi opOuTaib UKCIo 3JIEKTPOHOB,
MIPOTOHOB U HEUTPOHOB B AIIEKTPOHEUTpalIbHOM arome. Macca atroma (€ro MaccoBO€ YHCIIO).
CoBpeMeHHbIE IPEICTABICHUS O CTPOCHUHM aToMa B COOTBETCTBUU C INPHUHLIUIIOM HaHMMEHbILIEH
sHepru, npasuio Kieukosckoro, npunuunom [laynu u npasunom ['ynna. IlpuHiun HaumeHb-
wen 3Heprun. [Ipasuno Kieukosckoro. [Ipunnun [aymu. [IpaBuno I'yaaa. YpaBuenue Jlyn [le
bpoiins, h- mocrossanas [lnanka. YpaBuenue Ilnanka [lepuoanueckuii 3akon /.M. MenaeneeBa
CBolicTBa 3JIEMEHTOB U UX COEAUHEHUH B NEPUOAMYECKON 3aBUCHMOCTH OT 3apsjia aTOMHBIX
anep snemeHToB. M300apsl. U3oTonsl. M3oTomnbl. CponcTBo k 3nekTpony Ecp. Dueprust monusa-
nuu atoMoB Enon. Xumuueckas cBa3b. [lpuunna oOpa3zoBanus xum. CBsi3u. DHeEprus CBSA3U U
mHa cBsa3u. KoBanentHast (minm oObeqMHEHHAS) XUMUYECcKas cBsi3b. Hackimaemocts. Hampas-
JICHHOCTB CBs3H. [IpocTpaHcTBeHHAs KOHGUTYpaIHst MOJICKYI PH PA3IMIHOM THIIE THOpHIU3a-
MM, BaJICHTHBIA yroi. Monnas cBsas3e. Ee cBolicTBa. Mertaiuinueckas CBsi3b. MeEXMOIEKYIIpHOE
B3aMMOJICHCTBHE: HOH-IUMOJIBHOE; JUIOJIb-AUNONIbHOE (OPUEHTAIIMOHHOE); HHIYKIMOHHOE;
nucriepcuoHHoe. Ban nep BaanbcoBbl cuinbl. Bonoponnas cssb. I'mapodunsHo-ruapodobHoe
B3aMMOJIeicTBHE. ArperaTHOe€ COCTOSIHME BellecTBa. TBEpJbIe BEIIECTBA KPUCTAJUIMYECKUE U
amopduble. AHU30TponHOCTb. M3oTpomHocTs. XKXunkoe cocrosHue. JXKHIKOKPHCTAINYECKOE
cocrosiHue. ['a3, map. [Inazma. OCHOBHbBIE CBOMCTBA XMMHUUYECKUX 3JIEMEHTOB PA3JIMUYHBIX TPYIIII
NEPUOANYECKON CUCTEMBI M UX COEAVNHEHUM.

Pa3zoen 5. Cnioco0bl BbIpakeHusi KOHIeHTpanuil pactBopoB. Onpenenenne pH pac-
TBOPOB.

PacTtBophI. PacTBOpBI Kak MHOTOKOMITOHEHTHBIE CUCTEMBI. [[pHU3HAKH XMMUYECKON peak-
UM TpU pacTBOpeHUHU BeuiecTBa. OCHOBHBIE CIIOCOOBI BBIpa)KEHHsSI KOHLIEHTPALM pacTBOPOB:
MmaccoBast 1o W, MoinisipHas koHueHTpauust C, MossipHas KOHIIEHTpalus SkBuBasienTa Ca, Mo-
JsTbHAsE KoHeHTpauus b, Tutp T. Bogopoansiii nokaszarens, pH. CuilbHbIE KHCIIOTBI, CHIIbHBIE
ocHoBaHus. CTerneHb AUCCOIUAINY ISl CUIIBHBIX U ca0bIX 37eKTpoiauToB. Pacuer pH ans kuc-
not. Pacuer pH ansa ocHoBanuil (rugpokcunos). ['maponus coneil. pH cpeasl npu pa3inuyuHbIX
CIIydasiX THIPOJIU3a.

Pa3zoen 6. YnpapieHHe XHMHYECCKMMH PeaKIUsIMHU, 3aKOH JAelicTBYIOIMX Macc. Xu-
MHYECKasi TepMOJUHAMKKa. TepMoanHamuyeckas cucreMa. ['omorenHas cucrema. Ilapamerpsl,
XapaKTEpU3YIOLINE COCTOSHUE TEPMOJAMHAMUYECKOM CHCTEMBI: Macca, KOJIMYECTBO BELIECTBA,
00wéM, Temneparypa (T), naBnenue (p), KoHIeHTpaus (¢). OYHKIIMH COCTOSHUS CUCTEMBI pac-
CUMTBIBAIOT UCXOS M3 3HAYCHUH MapaMeTpoB €€ COCTOSHUS: BHYTpeHHssA sHeprus U (moiHas
SHEPrusl BCEX YaCTHI] ITOM CHCTEMBI HAa MOJIEKYJISIPHOM, aTOMHOM U SIIEPHOM YPOBHSIX); SHTPO-
mus S, JLx/mone K (byHKUIMS Mepbl HEYNOPSAJOYEHHOCTH CUCTEMBI, T.€. HEOJTHOPOJHOCTH pac-
TIOJIOKEHUS M JIBWOKEHUS e€ JacTuI); sHTanenus H, kJ[x/mMonb (PyHKIHS SHEPTETHIECKOTO CO-
CTOSIHUSI CHCTEMBI NPH M300apHO-U30TEPMHUUYECKUX yCIoBUAX); DHeprus ['ubdoca G, k/[x/mMonb
(0600ménHass GyHKIMS, YIUTHIBAIOIIAs HEYMOPSIIOYCHHOCTh U SHEPTETUKY CHUCTEMBI TIPH H30-
0apHO-M30TEPMUUYECKHUX YCIOBUAX). OK30TEPMHUECKUE M SHIOTEpMUYECKHE mporecchl. Tep-
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MoXyUMuyeckue ypaBHeHHs. HopmanpHble ycimoBuss B TepMoxumuu H.y. (1 momp, 760 Mm
pT.cT.=101325 Ia, 298 K=25°C) u crannmaptHbic GyHKIMH. 3akoH ['ecca. Xumuueckas KHHe-
TUKA. DHEpreTuka xuMmMudeckux nporeccoB. Kartamus. Karanuszaropsl. 3akoH AeHCTBYIOLIMX
Mmacc: CKOpoCTh IPOCTOM TOMOI€HHON peakiiy, K — KOHCTaHTa CKOPOCTH KOHKPETHOM peakiuu.
Heobpatumbie peakiuu. OOpaTuMbie TPOIecChl XUMUYECKOE paBHOBECUE. 3aBUCUMOCTh KOH-
CTaHTbl XMMHUYECKOI'O0 PABHOBECUS OT NMPUPOIBI PEArHpYIOIIMUX BEIIECTB M TEMIIEPATyphl, OT
KOHLIEHTpAllUil pearupyoiyx BELECTB, JaBICHUs U MPUCYTCTBUS Kartanuzaropa. [Ipunnun Jle-
[larenve. Katanuzarop. IlpaBuno Baut-T'odda. y (ramma)— temmeparypHblii K03 HHUIHMEHT
Bant-T'odda.

Pazoen 7. OCHOBbI OpPraHMYeCKOH, AHAJINUTHYECKON M (PU3KOIIOUIHOW XUMHH.
Mpuxaagnas xumus. Krnaccudukanus opranmueckux peakuuid. BakHeiimme opranudeckue
peakuuu. Buasl nzomepnu. @ yHKINOHAIBHBIE TPYIIIBI U KJIACCHI OPTAHUYECKUX COEAUHEHUN.

AHanuTtnueckas xuMusa. XuMmuueckas nocyna. Kauectsennsiii ananus. KoanuecTBeHHBIM
aHann3. Turpumerpruyeckue MeTonbl aHann3a. KucinoTrHo-ocHOBHOE TuTpoBaHue. Penokcumer-
pua. Unnukaropsl. ['paBuMerpudeckuii aHanus3. MHCTpyMeHTanbHbIE METOABI: CIEKTPaJIbHbIE
(onTHUecKHe), IEKTPOXUMHUUECKUE, paclpeieuTeabHble (XpoMaTrorpaduyeckie) 1 paauomMeT-
pudeckue. Buabl qucnepcHbIX cucTeM: IpyOasi, KOJUIOMAHBIE M UCTHHHBIE (MOJIEKYJSpHbIE U
UOHHBIE) pacTBOpPbl.  PacTBOpPHI B 3aBUCUMOCTH OT pa3Mepa YacTULl: HOHHbIE, MOJIEKYJISIPHBIE,
KOJUTOUIHbIE. ['eTeporeHHble CUCTEMBI (B3BECH, CYCIIEH3UHU, IMYIIbCHUH).

HayuHo-TeopeTnuecKkoe Wi Hay4HO-IIPAKTUYECKOE NCCIIEI0BAaHUE 110 IPUKIIAJHON TEMATHKE.

4.3 Pazenbl y4eOHOM JUCHUILIMHBI M BUAbI 3AaHATHIA

Ne . JlaGopatopHsle
HaunmenoBanue pasnena yaeOHoM nuciuminsasl | Jlekuun paTop CPC | Koutpons | Beero
ILIL. paboTsl
XuMUS: OCHOBHBIE NOHATUSA. BajgeHTHOCTD, cTe-
IIeHb OKHCJICHUS, IMIIMPHYECKHE U CTPYKTYp-
1 . 4 4 8 3 19
Hele opmynsl coenuHeHHH. Kiaccel, Ha3BaHUsA
COEIMHEHUN U UX OCHOBHBIE CBOMCTBA.
2 THUMBI XUMHYECKUX PEaKITHii. 4 4 8 2 18
3 Moib, MOJISIpHAs Macca, MOJISIpHAs Macca SKBH- 4 4 8 3 19
BaJICHTOB, OCHOBHBIE 3aKOHBI 00IIeH XUMHH.
4 Teopernueckas Heopranmueckass xumus. Ctpo- 4 4 8 2 18
€HHE aTOMa, XUMHIECKHUE CBSI3H.
5 Cnoco0bl BbIpaKeHHsI KOHIIGHTpPAIMH pacTBO- 4 4 8 3 19
poB. Onpeznenenue pH pactBopos
VYrpaBneHne XMMHUYECKHMH PEAKLIUSIMHU, 3aKOH
6 P PEAIIIAMI, 4 4 8 2 18
JICHCTBYIOIIMX Macc
OCHOBBI OpraHUYECKOH, aHATUTUYECKON U Pu3-
7 P : P 10 10 10 3 33
KoJUTONHOH xumuH. [IpukinagHas Xumus
Hroro: 34 34 58 18 144

5 Marpuua ¢popMupoOBaHUSA KOMIIETCHUUH 110 AMCUUILIMHE

omemnpodeccud
Oo6miee
Ne (HUBEpCalbHb]  HAJbHBIE
Pasnensl JUCIUIIIINHEL KOJINYECTBO
ILII KOMIIETEHIUN oMTTeTe .
KOMITIETEHIMI
VK-1 OIIK-1
XuMHS: OCHOBHEIE IOHATHs. BaJIGHTHOCTD, CTENEHL OKMCIICHHUS,
1 | sMmupuYeckre U CTPYKTypHBIE PopMyIsl coenquHeHnit. Kitaccel, - + 1
Ha3BaHMS COEIUHEHHH M UX OCHOBHBIE CBOMCTBA.
2 | Turel XUMAYECKHX PEAKITHIA. - + 1
3 Monb, MonspHas Macca, MOJSIpHAs Macca SKBHUBAJICHTOB, OC- - + 1
HOBHEIC 3aKOHBI O0ILEH XUMHH.
4 Teopernueckas Heopranuveckas xumus. CTpocHHE aToma, XHU- - + 1
MMYECKHE CBS3U.
5 | CriocoObl BeIpaXkeHUsI KOHIICHTpaluii pacTBopoB. OnpeencHue - + 1




pH pactBOpoB

anaBneHI/Ie XUMHUYCCKUMU PpCaAKUUAMU, 3aKOH HeﬁCTByIOMHX -
Macc

OCHOBBI OPTaHUYECKOH, aHATTUTHICCKOH U (DPU3KOIITONITHON XH- +
mud. [IpuknagHas XuMus

6 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

O0beM ayIMTOPHBIX 3aHATHH Bcero — 68 waca, B T.4. Jeknuu — 34 4acos, jabopaTopHbIC
pabotsl — 34 yaca.
50 % - 3aHATHS B MHTEPAKTUBHBIX (POpPMax OT 0ObEMa ayJTUTOPHBIX 3aHATHH.

Cemectp Bun 3ans- | Mcnonb3yeMble HHTEpaKTHBHBIC 00pa30BaTelibHbIC TEXHOMOIHH U TeMa | Koin-Bo va-
THSI 3aHATHS COB
JlabopaTopHO-IpaKTHYECCKHE 3aHATUS MPOBOAATCS B HHTECPAKTHBHOM
(opme MOCPEeACTBOM aBTOPCKOTO 3JIEKTPOHHOTO Kypca B Moodle
T3 «OO6mas u npukIagHas XUMusS». KOMIBIOTEPHBIC CUMYIIANUH, yueO- 34
HBIC KOMITBIOTEPHBIC UTPBI, SJIEKTPOHHOE TECTHPOBAHKE JJIsi CAMOTIPO-
BEPKH, TEKYIIUH 3JIEKTPOHHBIM ONPOC M PyOekKHOE 3IEKTPOHHOE Te-
CTHpPOBAHUE.
HUroro: 34

7 YueOHO-MeToAUu4YecKoe ofecreyeHue cCaMOCTOATEIbLHOMH padoThl cTyAeHTOB. O1leHOYHbIe
CpeACcTBA TeKYLIero KOHTPOJISA yCIIeBAeMOCTH, MPOMEKYTOUYHOI aTTeCTALMU M0 UTOraM
OCBOCHHS JUCIUILINHDI

7.1 Buabl caMOCTOATEIbHOH PaGoThl, MOPSAI0K UX BBINOJHEHUSI H KOHTPOJIS

Komnemenyus OIIK-1 - cnocobnocmuio peuwiams munogwvle 3a0aiu npo@heccuonaibHou 0es-
MeNbHOCMU HA OCHOBE 3HAHUL OCHOBHBIX 3AKOHO8 MAMEMAMUYEeCKUX U eCmecmeeHHbX HaAYK C
npumMeHeHuem UHGOPMayUuoHHO-KOMMYHUKAYUOHHBIX MEXHOIOUIL:

- paboTa c JIeKIuel IEKTPOHHOTO Kypca, JOMOJHUTENbHbIE TPEHHPOBKH HA AJIEKTPOHHBIX CH-

MyJIIsITOpax, cooOIeHus Ha hopymax Kypea (paszaenst 1-6),
- Meroanueckoe o0ecrieueHne caMOCTOATENbHON pabOThl CTYJIEHTOB MPECTABICHO B 1.8 pabdo-
yell mporpaMMbl. KOHTpOJIb BBIMOHEHUS TOMAIIHErO 33JaHusl OCYLIECTBISETCS yTEM €ro MH-
JTUBUIYaTbHON 3alIUTHI (KOJIJIOKBUYMA).

K camocTosTensHOM paboTe CTyIeHTOB TaK)Xe OTHOCHUTCSI:
- TOJITOTOBKA K KOJUIOKBHYMY IO KOHTPOJIBHBIM BOITPOCAM JJIsi CAMOTIPOBEPKH U TIIOCCAPHIO,
- IOJITOTOBKA K CJlaue 9K3aMeHa C Mpe/IBapUTEeNIbHOM BbI1auell BOIPOCOB K 3K3aMEHY.

Komnemenyusa YK-1 - cnocobnocms ocywecmenamos nOUCK, KpUmudeckuil anaiu3 u CUHme3 uH-
Gdopmayuu, npumeHsIms CUCmeMHblll N00X00 O0Jlsl peuleHUss NOCMABIEHHbIX 3A0ay.:
BBITIOJTHEHHE CaMOCTOSITENIbHON paboThl O CBOEMY WHIWBUIYaThbHOMY BAapUaHTY, MOJATOTOBKA
pedepata, mpe3eHTAIMK UK dcce (0KIana), GopMyIMpOBaHKE MPOOJIEMbI, aKTyaJIbHOCTH, I1e-
7, 33J]a4d ¥ TUTIOTE3bl UCCIIEeIOBAHUS, TOMCK HAYYHO-TEXHUYECKOW WH(POPMAIIUU 110 TEMaTHKE
MCCJIEIOBaHUM, TUIAHUPOBAHUE U TIOCTAHOBKA OMNBITA (IKCIIEPUMEHTA) B MUHU-TPYMIAX Mo 2-5

4esoBek (pasnaen 7), JoKia.

7.2 KoHTpOJbHBbIE BONPOCHI /151 CAMONPOBEPKH
JlaTte ompezeneHus CIEAYIOIIUM MOHATHUSM U YMETh BBINOJIHATH 33JaHUs Ha IOHMMaHUE
HOHSTHS, TPABUJIA, 3aKOHA!

Pa3zoen 1. Xumusi: OCHOBHBIE MOHATHUS. BaleHTHOCTD, CTENEHh OKUCICHUS, YMITUPUIECKUE
U CTPYKTypHBIE (hopMyssl coenuuennid. Kimaccel, Ha3BaHUSI COCAMHEHUN U WX OCHOBHBIC CBOM-
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CTBa.

1. Atowm, momnekyna, HOH (KaTHOH, aHUOH). BaneHTHOCTh (KOBaJIEHTHOCTH). CTEIEeHb OKHUC-
JICHUSI 2JIEMEHTA B BELIECTBE.

2. XHWMUYECKHH dJIEMEHT, U30TOIIEI.

3.  Dwmupuueckue GopMyibl U CTpypHbIE (POPMYIIBI BEIIECTB.

4. Tlpoctsie BenectBa. CioxHbIe BelecTBa (coequnenus). Kiacc opranuueckux coeauHe-
HUM.

OcHoBHBIE OKCHJIBI U UX cBOMCTBA. KHCIOTHBIE OKCUABI, KX CBOMCTBA.
AMpoTepHbBIE OKCH/IBI U UX CBOMCTBA.

Kucnotel 1 ux CBOWCTBA.

OcHoBaHust (OCHOBHBIE THIPOKCHJIBI) M MX CBOMCTBA.

. CoOnm 1 ux CBOWCTBA.

10. KommnekcHoe coenuHenue. Jlurana, KOMIUIEKCOOOpa3oBaTelb, KOOPAUHAIIMOHHOE YHC-
J10.

Pa3zoen 2. Tunbl XUMHUYECKUX PEAKIIHI.

11. Xumrueckasi peakiusi. THUIIBI pEaKIMii: - OKUCIUTEILHO-BOCCTAHOBUTEILHBIC PEaKIIUU
OBP u ve OBP;peaknuu npucoennuHeHus (acCOLMAINK, arperaiuu), pa3ioxeHus (OTIervie-
HUs), oOMEHa U 3aMelIeHUs], MeperpynnupoBKY; - HEUTpalu3aluu, HeoOpaTuMble; 00paTUMbIE;
SHIOTEPMUYECKUE; PEaKLUU. KOMIUIEKCOOOpa30BaHUs; IMPOCThIE, CIOXKHBIE; - TOMOTE€HHbIE, T'e-
TEPOrECHHBIE.

12. OxucnuTensiHble, BOCCTAHOBUTEIBHBIC PEAKIWHU, PEAKIHU IHCIPONOPIMOHUPOBAHNS,
BemectBa okuciuTenu 1 BOCCTAaHOBUTEINH.

13. Peakmuu ruaposmsa.

14. Peakuun ueittpanuzanuu. MoHHOOOMeHHas peakuus. B kakux ciaydasx uaér MoHOOO-
MEHHas peaKItsl.

15. Dnexrpoxumuueckas peakius. IAeKTpoasl. AHOJA. OCHOBHbBIE 3aKOHOMEPHOCTH 3JIEK-
Tpoxumuueckoro npouecca. EJIC raapBaHU4ECKOro 31€MeHTa.

Pa3zoen 3. Monb, MonsipHas mMacca, MOJISIpHasl Macca SKBUBAJCHTOB, OCHOBHBIE 3aKOHBI 00-
e XUMHH.

16. Monbs. MonspHas macca. MonspHas Macca SKBHBaJIEHTa. DKBUBAJICHT.

17. 3akon ABoranpo: CrnenctBus u3 3akoHa ABoraapo. [I1oTHOCTE OAHOTO rasza Mmo-Apyromy

18. VpaBuenue Knanelipona-MenneneeBa a1 UealbHbIX ra3o0B.

19. 3akoH coxpaHEHHsI MacChl U YHEPrHU. 3aKOH TOCTOSHCTBA COCTaBa: JAaJbTOHHUJBI, Oep-
TOJUTAJIBI.

20. 3akoH 3KBUBAJICHTOB.

Pa3zoen 4. Teoperuueckas Heopranuueckas xumus. CTpoeHHe aToMa, XUMHUYECKUE CBS3H.

21. Pasmepsl, 3apsapl B MacChl aTOMOB M HYKJIOHOB. ATOMHast OpOHuTains UHCII0 IIeKTPOHOB,
IIPOTOHOB U HEMTPOHOB B AIEKTPOHEUTPAIBLHOM aToMe. Macca aToMa (€ro MacCOBOE YUCIIO).

22. CoBpeMeHHbBIE TMPEICTABICHUSI O CTPOCHHH aToMa B COOTBETCTBHM C MPHHIUIIOM
HauMeHbIleW sHepruu, npaBuioMm KieukoBckoro, npunmunom Ilaynum u npasuiom ['yHza.
[Tpunuun Hanmenpieit sueprun. Ypasuenue Jlyu Jle bpoiins, h- nocrosnnas Ilnanka. YpasHe-
Hue [Inanka [lepnonndeckuii 3akon .M. Menneneesa CBoiicTBa 2JIEMEHTOB U UX COEIMHEHUN B
NEepPUOANYECKON 3aBUCHMOCTH OT 3apsijia aTOMHBIX sifiep aeMeHToB. M300apsl. M3oToHbl. M30-
TOTIBI.

23. CpoxactBo k anekTpony Ecp. DHeprusi moHm3anmuu atomMoB EnoH. XuMmudeckas CBS3b.
[Tpuunna oOpa-30BaHust XxuUM. CBsi3U. OHeprus CBsI3U M JuiMHa cBsi3u. KoBaneHnTHast (mnn o0b-
eAuHEHHAs) XuMHuueckas cBsi3b. Hacwimaemocts. HanpaBnenHocTs cBsizu. IlpocTpancTBeHHas
KOH(UTYpaIusi MOJIEKYJ MPU Pa3IMYHOM TUTIE TUOPUIN3AIINH, Ba-IEHTHBINA yTOJl.

24. Wonnas cBs3b. Ee cBoiicTBa. Mertaummyeckas CBs3b. MEKMOJICKYISIPHOS B3aUMOJICH-
CTBHE: WMOH-AMIIONIBHOE; JUIOJb-IAUNOIbHOE (OPUEHTALMOHHOE); HHAYKIIMOHHOE; TUCIIEPCHOH-
Hoe. Ban nep BaanwcoBwl cuibl. Bomopoanas cBszb. ['mapodunsHo-THaApOPOOHOE B3auMOACH-
cTBHE. ArperatHoe coctosiHue TBEpbIE BellecTBa KPUCTAN-THYECKHEe U aMOppHBIEAHH30TPOII-
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HoCcTh. M3oTponHocTts. XKuakoe cocrosinue. JKunkokpucramamdyeckoe cocrosinue. ['a3, map.
IIna3zma.

25. OCHOBHBIEC CBOMCTBA XUMHUYECKHX AJIEMEHTOB Pa3IMYHBIX TPYIIT NEPUOAUUECKON CHUCTe-
MBI M UX COSIUHEHNH.

Pazoen 5. CniocoObl BeIpaXkeHUs1 KOHIIEHTpaIuid pacTBopoB. Omnpeaenenne pH pacTBopoB.

26. ITpu3HaKM XMMHUYECKON peaKkIiy MPH PACTBOPEHUH BELIECTBA.

27. OcHOBHBIE CIIOCOOBI BHIPAKEHUSI KOHIEHTPALMN PacTBOPOB: MaccoBas fois W, Mosp-
Has koHIeHTpauus C, MoysipHas KOHIIEHTpauus SkBuBajieHTa Cd, MOJISUIbHAS KOHLIEHTpAIH b,
tutp T.

28. Bomoponnsiii mokaszareib, pH. CuiibHbIC KUCIIOTHI, CUJIbHBIC OCHOBAHHSI.

29. CreneHb IUCCOLMALIMU U CUIBHBIX U CJIAa0BIX AyeKTposnuToB. Pacuer pH nmis kucnior.
Pacuer pH nns ocHoBanuit (TMAPOKCUIOB).

30. I'maponus coneit. pH cpenbl mpu pa3nuyHBIX CIydasx TUAPOIIM3A.

Paszoen 6. YripaBieHue XMMHUYECKUMHU PEAKIUSAMU, 3aKOH JEHCTBYIOIIUX MAaCC.

31. Xumnueckas TepMoAMHAMUKa. TepMoauHaMuyeckash cucreMa. | oOMoreHHas cucrema.
[TapameTpsl, XapakTepU3yIOILIUE COCTOSIHUE TEPMOJMHAMUUECKON CUCTEMBI: Macca, KOJIMYECTBO
BellecTBa, 006&M, Temmnepatypa (T), naBienue (p), KOHIEHTpaIus (C).

32. OyHKIUU COCTOSHUS CUCTEMBI MCXOJS U3 3HAYCHUH MapaMeTpoB €€ COCTOSHUS: SHTPO-
nust S, Jx/monb K (GyHKIMS Mepbl HEYHOPSOUEHHOCTH CUCTEMBI, T.€. HEOAHOPOTHOCTH pac-
MIOJIOKEHHS U JIBIOKEeHUs e€ vacTtui); sHTanbnus H, k/x/Monb (QyHKIHS SHEPTeTHIECKOTO CO-
CTOSIHUSI CUCTEMBI TIPH U300apHO-U30TEPMUUECKHUX YCIOBHSIX);

33. Dueprus I'mbbca G, k/x/Monb (0000mEHHAST QYHKIMS, YIUTHIBAIOIIAs HEYOPSAI0YCH-
HOCTb U SHEPreTUKY CHUCTEMBI IPU U300apHO-U30TEPMHUECKUX YCIOBUAX). DK30TEPMUUYECKUE,
OHJI0TEPMUYECKHE MTPOLIECCHI.

34. Xumuueckass KMHETHKa. 3aKoH jAedcTByrommx Macc: CKOpocTh MPOCTOH rOMOTreHHOH
peakuuu, k — KOH-CTaHTa CKOPOCTH KOHKpeTHOM peakiuu. HeoOpatumele peakuuu. OO6partu-
MBble TpoLecchl XHMHUYECKOE PABHOBECHE 3aBHCHUMOCTh KOHCTAHTHl XMMHUYECKOIO PaBHOBECHUS
OT NPUPOJBI PEarupyrolux BEIIECTB U TEMIEPATypbl, OT KOHIEHTPALUN pearupyrolux Be-
IECTB, JABJICHUS U IPUCYTCTBHS KaTalu3aTopa.

35. Tpunnun Jle-llatense. Kataimsarop. I[lpaBuno Baut-I'odda. y (ramma)— Temmeparyp-
HbIi K03 unment Bant-I'odda.

Pazoen 7. OCHOBBI OpraHUYECKOMN, AHATUTUYECKON U (DU3KOIIOUTHON XUMHUH.

[TpuknanHas XuMusl.

36. Kmaccudukanus oprannueckux peaknuid. OyHKIIMOHATBHBIE TPYIIIBI M KJIACCH OpraHu-
YECKUX COCINHEHUM.

37. AnanuTudeckas XuMus. XUMUYecKas mocyia. KauecTBEeHHBIM M KOJWYECTBEHHBIN aHa-
713. MeTo/1bl KaueCTBEHHOTO M KOJMYECTBEHHOTO aHAJIM30B: XUMHUECKUE, (PU3UKO-XUMHUYECKHIE
u Gpu3znyecKue.

38. TutpumerpuuecKkuii U rpaBUMETpUUYECKUI aHanu3bl. HCTpyMeHTaIbHbIE METO/bl aHa-
nau3a. Buapl qucnepcHsIX cucTeM: rpy0asi, KOJUIOUHbIE U UCTUHHBIE (MOJIEKYJISIPHbIE U HOHHBIE)
pacTBOphl.  PacTBOpHI B 3aBUCHUMOCTH OT pazMepa 4acTull: HoHHbIE (<10-3), MoJIeKyJIspHbIE,
KOJUTOUIHbIe. ['eTeporeHHble CUCTEMBI (B3BECH, CYCIIEH3UU, SMYJIbCUN ).

39. Hyrtpuumonorus — Hayka o 3/J0pOBOM MHUTAaHUH.

7.3 IlpuMepHbIe TeCTOBbIE 3aaHUS 1JIsl IPOMEKYTOUYHOI0 KOHTPOJIS

Pa3zoen 1. Xumusi: OCHOBHbBIE MOHATHS. BaneHTHOCTD, CTENEHh OKUCICHUS, YMITUPUIECKUE
U CTPYKTypHBIE (opMysbl coenuHennid. Kimaccel, Ha3BaHUSI COSAMHEHUN U WX OCHOBHBIEC CBOM-
CTBa.
N3 xakoro BemecTBa 6osee ueM Ha 99% cocTouT moBapeHHas CoJib?
* XJIOpUJ HATPUSI * XJIOpUJ Kausi * KapOOHAT HATPHUS



* TUIPOKapOOHAT HATPUS * XJIOpAaT HaTpUs

Kakoe BeniecTBo He sIBIsSIETCS IPOCTHIM?

* Cpp — hymmepen * S — cepa (kpucTaInye- * CO — okcun yrirepoza (I1)
* H2 — Boopon cKas) * O3 —o030H
* Cl, — xnop * Sg — razoo0pa3zHas cepa

Kaxkoe BemectBo He oOanaer popmymoit C?
Br16epute ouH OTBET:
* caxa * anMas * YToJib * rpadut * KOPYH]

KaxoBa cTerenp OKHCIIEHHS dJIEMESHTA KHCJIOpOJa B COCAMHCHHUHN O30H 039
. O . _2 . +2 . _3 . _4

TpuBHanbHOE Ha3BaHUE OKCHJIA KaJIbLUA
e HeraméHas nU3BecThb * TUAPUJ yriiepoza * CyXoH néxn
e raméHast U3BeCThb * KBapI|

KakoBa crerneHp OKUCIEHUS dIIEMEHTA CCPbI B COCIHMHCHHUU NaZS?
. -2 *+5 . -3 «+3 . +4

Kakoii u3 meTayioB siBisiercst 6ojiee akTUBHBIM? PaccTaBUTh MeTaJIBl B TIOPSIIKE YOBIBAaHUS aK-
TUBHOCTH.

e Li * Na *Ru

KakoBa Bo3MO>kHas BeICIIas M HU3IIAs CTEIIEHL OKUCIIEHHS dJIeMEHTAa CCPhI B COCI[I/IHGHI/IS[X?
BeiGepute oauH OTBET:
*+4; -4 * +6; -2 *+5; -3 *+5; -2 * +6; -3

HasBaTh KOMIUIGKCHOE COCIMHEHHE, YKa3aB ero THUII, KOMIUIEKCOOOPa30BaTellb, TUTAH/, BHEII-
HIOIO M BHYTPEHHIOI cepy, KOOPIMHAIMOHHOE YHCIO KoMIiuekcooOpasosatens: [Cr(Hz0)4
Cl2]Cl; [Ag(NHa).]; Ko[Zn(OH)s]; Naz[AI(OH)s].

C KakuM U3 HUKE TIEPEUNCIICHHBIX BEIIECTB Oy/1eT B3aUMOJICHCTBOBATh OKCHU/T HATPHSI:
* okcup cepsl (IV) * TUAPOKCU MarHUs
* OKCHJI KaJIus * COJITHAs KHUCJIOTa

Pa3zoen 2. Turnbl XUMHUYECKUX PEAKITHI.
[To#nér 11 NOHOOOMEHHAs peakIis MEeX/1y KapOOHATOM KaJIbIIUS U COJITHOM KUCIIOTOH?

¢ aa ¢ HCT

OxucneHre Ui BOCCTAaHOBJIEHNE TPOUCXOANUT MIPU CIEAYIOMIMX TPEBPAICHUSIX:

« H,S0; — H,S: «ClO4- — CI: « MnOs> — MnO;™?
+ S04 — §?%: «ClO, — Cly;
«HCIO, — HCI: ¢ CrOz> — CrO4%;

Hcxons u3 creneHu okucieHus iona u cepol B coenquHeHusax — Crp(SOy)s; KJ; KJO3; NaS u
H,SO,4 00BsicHUTE, KaKue U3 HUX MOTYT ObITh OKHCITUTEIISIMH, KaKUe BOCCTAHOBUTEIISIMA U KaKHe
MOTYT MPOSIBIIATH KaK OKHCIUTEIBHBIE, TAK U BOCCTAHOBUTEIBHBIE CBOWCTBA?
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Kaxkas peakuus cpenst Oynet npu rugposuse coid Mn(ClO,), B BomgHOM pacTBope?
(BO3MOXXHO HECKOJIBKO ITPABUJIBHBIX OTBETOB)

* KHUCJIast * OJIM3Ka K HEUTpaIbHOM * HEUTpaJbHas
* pH oxoino 7 * pH<7

B kakoM 13 MporeccoB MPOUCXOAUT OKUCIICHHE (BOCCTAaHOBIICHHUE)?
0 0
*Na,S — S « H,SO, — S

Tun xumuueckoit peakuu: N2 + 3H2 < 2NH3

(HECKOJIBKO ITPABUJIBHBIX OTBETOB)

* COCAMHEHHUS * PA3IIOKEHUS * obOparumas (paBHOBeEC-
* KHCJIIOTHO-OCHOBHAS * 3aMEIICHHUS Hast)

Onpenenuts I/]C rajbBaHUYECKOTO 3JIEMEHTA Pb/Pb?*//Co/Co%* Mpu KOHIeHTpauuu cojei 0,1
MoJIb/1, Temrieparype 273 K.
°0,15B *0,36 B *1,8B *19B

Paszoen 3. Moub, MoJIsIpHast Macca, MOJIIpHasi Macca SKBHBAJICHTOB, OCHOBHBIC 3aKOHBI 00-
IeY XUMHU.

Onpenenuth MOJISIPHYEO MAacCy U MOJIIPHYIO Maccy dKBHBaJlieHTa Li,S.

e 46 r1/™Momb, 23 * 46 r1/™Monb; 46 * 46 r/™Monm; 92 * 92 r/™monb;, 46
I/MOJIb. I/MOJIb. I/MOJIb. I/MOJIb.

CKonbKO MOJIEKYI cofepkutes B 2 T Hy?
« 6,02 - 10% < 6,02 - 10 6,02 - 10% 12,04 - 102 «3,01 - 10%

CKOJIBKO MOJIb ¥ CKOJIBKO MOJIEKYJT COJIEPKUTCS B XJIOpe 00BEMOM 5 11 (H.y.)?
<0,22; 1,34-10% «0,11; 1,34-10% «0,33; 1,34-10%

Kakoii 00bem 3anumaror 9 r. MonekysspHoro opoma mpu 20° C, nasnenun 715 M. pT. CT.?
(760 mm. pt. ct. = 101,3 kIIa)
*1,4n *1,5n 0,7 n *28n *1.33

OnpenenuTts NIOTHOCTh HEU3BECTHOTO T'a3a 110 BO3AYXY, ecau 1 i1 aToro raza Becut 1,9 r.
*1.5 * 6,8 *7,2 *3,2 *5,0

Kaxkoit 00beM 3aHrMaeT 3 T MOJIEKYJISIPHOTO XJI0pa IPH H.Y. (HOPMAIBHBIX YCIOBUSX)?
el 21 *6n *3n

Onpenenuth MOJSIPHYIO MacCy SKBHBAJIGHTA MeTalljia, eciau mpu cropanuu ero 130 r oOpa3yercs
163 1 oxcuma. Kakoii 3To MeTaj, €ClIH €ro BAJICHTHOCTh = 2.
*31,5 * 24 T/MOIb, * 87,6 *137,3 * 9 r/mMOIIB,
I/MOJB; Zn Mg I/MOJIb, St r/mMomib, Ba Be

Pazoen 4. Teopetnueckast Heopranndeckast xumusi. CTpo€HHUE aToOMa, XUMHYECKHUE CBSI3H.
Kakoii arom 3aBepiiaercs 351eKTpOHHON GopMyInoit 6S%5d"0F+47

*Lu * Se * Ge *Pb

CxonbKO HEMTPOHOB B HanboJee pacnpocTpaHEHHOM U30TOIIE AJIEKTPOHEeWTpaibHOro aroma Ca?
*20 *40 « 19 *39
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YV Kakoro u3 NepeyrciICHHbIX aTOMOB BBIIIE CPOACTBO K 3JIEKTPOHY?
°In *Sn *Sb e

y KaKoro mu3 nepeqncneHHHx aTOMOB BBIIIIC 3HeprI/I$I I/IOHI/IESaI_[I/IS[‘.7
*Sn *Si C

Kakas ¢popma monexynsr GaHs?
* JIMHEHHAsA * TpEyroJyibHast * TpeyroJyibHasi OUMUpaMuIa

Kaxoit BasieHTHBIN yroj cBs3u B MoJiekyie GaHs?
- 180° «120° «109,5°

Kaxkoii T rudpuau3anuy HeHTPaIbHOro aToMa B MoJieKyJe T1H4?
. SpZ-FI/I6pI/IL[I/13aI_II/I}I . Spg-FI/I6pI/II[I/I3aHI/I}I . Sp3d-rH6sz[H3auI/I51

Kakoii Tun xumuueckoii cBsizu B mosekyne Ba=0?
* KOBQJICHTHAs HETOJISIpHas * HOHHAas
* KOBaJICHTHAsl MOJIIpHAs * MeTaJUINYECcKast

Pazoen 5. CriocoObl BeIpaKe€HUsI KOHIIGHTpaluid pacTBopoB. Omnpenenenue pH pacTBopoB.
Ckomnpko Tpamm NaNO3z u Bojabl cogepxutcs B 200 M1 pactBopa ¢ mioTHOCTRIO 1,00674 1/mu1,
MaccoBas 10 B kotopoM 10%?

» Macca BenjectBa 20,1 r; macca Boapl 181,21 * Macca BenecrBa 27,1 r; Mmacca Boapl 308,9 T
e Macca BenecTBa 27,2 T; Macca Boasl 305,7 T e Macca BenlecTBa 7,1; macca Bogel 216,1 T
» Macca BeniecTBa 29,8 r; Macca BoAnl 259, 2 T

Kakoa maccosas nosist H,SO4 B pactBope ¢ C=3,03 momw/n, miotHocThiO 1,18 1/Mn?
(BITMCATDH C TOUHOCTBIO 10 AECATBIX ITPOLIEHTA, nanpumep, 9,6 niu 9.6)

KakoBa maccoBas 10y U MoJsipHas KoHLeHTpauus sksuBanieHTa HNO3 B pactBope ¢ C=2,27
MOJIB/J, C TJIOTHOCTRIO 1,113 1/MiI.

* 13%; 2,27 Mmonn/1 * 18%; 2,27 Mmonb/a * 22%; 2,27 monb/a

* 16%:; 2,27 monb/n * 20%; 2,27 monn/n

CKoJIbKO BOAIBI HYXHO 100aBuTh K 330 mMa 8-%-ro pactBopa HCI, uro6sr npurotosuts 0,1%-
pactBop?

«26 1, 70 M *2 1600 M * 600 M

* 260 M *26 11, 100 M

Paccuuraiite pH 0,001 M pactBopa HNO,, Kp = 5,0 10,

* 3,15 «1,16 «3,11

* 0,53 « 2,54

Pasoen 6. YripaBneHne XMMHYECKMMHU PEAKLUSAMH, 3aKOH JIEHCTBYIOIIUX MAacC.

Kak nzmenutcs ckopocts npsmoit peakiuu A + 2B = C, eciiu KOHIIEHTpaIMIO BellecTBa A yBe-
JUYNTH B 4 paza?

* YBEJIMUUTCSA B 4 pasa * YMEHBIINTCA B 4 pa3a * YBEJIMUUTCSA B § pa3

B xakoMm HampaBJIeHUN CMECTUTCSI paBHOBECHE 00OpAaTUMON PEaKIINH

Na(t) +3 H(r) = 2NHj3(T) npu noBslllieHUn JaBiaeHus?

* BIIPaBO * B CTOPOHY UCXOJHBIX BEILIECTB
* BJIEBO * B CTOPOHY IIPOJIYKTOB PEaKLIUU
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Kak oTpa3uTcs moBbIlICHUE JaBJICHUs Ha paBHOBecue B cucteme: 2 Hy (1) + Oy (r) = 2 HO (x)?
PaBnoBecue cmectutcs (BIIMCATD)
* BIIPaBO * BJICBO

[To xakoMy ypaBHEHHIO PEaKlUU MPH CTAHAAPTHOM TeMIepaType UJIET Pa3IoKEeHUE MEePOKCUIA
Bogopoaa? I1OJIb3VSCH CITPABOYHBIMU JAHHBIMU, paccuutars TernoBor 3dext u
SHTPOIUIO BO3MOXKHOM peaKiInu.

a) H202 ()K) = H2 (F) + 02 (F); 6) H202 (}K) = HzO ()K) + 02

Bo ckonbko pa3 yBeIM4UTCS CKOPOCTh XUMUYECKOW peaklMy MPH MOBBIIIEHUH TEMIIEpaTyphbl Ha
300, ecau TemnepaTypHbIi KOAQGHUIUEHT paBeH TpeM?

*B 27 pa3 * Ha 30 rpagycoB * B 3 paza

* B9 pa3 * B 8 pa3

[Tpu temneparype 265 K peakuus 3akanuuBaercs 3a 10 MuH. 3a Kakoe BpeMs 3Ta peakius 3a-
kaHuuBaeTcs npu 245 K, ecnu remneparypsblii KoohPUIMEHT  paBeH AByM?

* 3a 80 MUH *3a 18 Mun *3a 72 MUH

* 32 9 MuH * 33 6 MUH

Pa3zoen 7. OCHOBBI OpraHU4eCKON, aHATUTUYECKON U (PU3KOJUIOUIHON XUMUHU.
[TpuknagHas xumusi.
K He3aMeHHMBbIM aMUHOKHCIIOTAM OTHOCAT

(HECKOJIBKO OTBETOB)
* (peHmnananaHuH * JIN3UH * MJIULUH
* Tpuntopan * TPEOHUH * U30JICULINH

Kax Ha3pIBaeTcst TN XUMHUYECKON TTOCY/TbI, U300paxEHHOM Ha pUCYHKE?

—

y
25me 50me

* MEH3YypKa * unetka Mopa * kosiba bronzena * anmmapat Kunma

Cxonpko M 40%-ro pactBopa NaOH ¢ mnotHocTsio 1,43 r/mMi1 HyHO ans npurotosienus 100
MJI pacTBOpa ¢ MOJISIPHOM KOHIIeHTpanuel skpuBaienTa Cs - 0,5 mounb/n?
* 3,5 Mn *55Mn * 350 mn *3,0Mn 31

Ha neitrpanuzanuto 0,1 H pactBopa kuciotsl nonuio 20 mi 0,2 H pactBopa mienoun. Kakoi 00b-
€M pacTBOpa KUCIOTHI ObLIT B3AT?
* 40 mn * 10 M * 5 M * 30 M

Ha neiliTpanuzanuio pactBopa KUCIOTH 00beMoM 15 mit pacxonyercs menoub o0bemoM 20 MiL.
MonsipHasi KOHLIEHTpAIMsI SKBUBaJeHTa pacTBopa mienoun 0,5 mons/n. Onpenennte MOISAPHYIO
KOHIIEHTPALUIO PacTBOPa KUCIIOTHI.

* 0,67 Mmonb/n * 0,10 monb/n * 1,5 Mmoaw/n * 0,25 monb/n

Cxonbko mit 30% pactBopa eakoro Kanus (TIOTHOCTBIO 1,29 1/MiT) MOKHO OTTUTpOBaTh 15 mi
0,25 H pacTBOpa CONSTHON KUCIOTHI?
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BriGepure oauH OTBET:
* 0,50 mn * 0,15 mn * 0,43 mn * 0,54 mn * 0,19 mn

BbydepubiMu cBolicTBaMu 00J1a/1a€T CMECh:

Bribepure oauH OTBET:

* (CMech JBYX KHCIBIX pa3HO3aMEIICHHBIX COJCH MHOTOOCHOBHOW KHCJIOTBHI, HaIlpH-
mep, NaHPO4 + KH,PO,4 — docdarnstit 6ydep (pH ~ 7)

* CusibHas KUCIIOTa + €€ CoJib CUiIbHOro ocHoBaHus, Hanpumep, CH3COOH + CH3COONa —
aneratHsiit Oydep (pH ~ 5)

» CuibHOE OCHOBaHHE + €ro COJIb CHIIbHOM kucaoThl, Hanpumep, NHz - H,O + NH4Cl — ammu-
aunslii 0ydep (pH ~ 9)

* CMech JOBYX KHCIBIX Pa3HO3aMEIICHHBIX COJIGH OJHOOCHOBHOW KHCJIOTBI, HampHuMep,
Nap;HPO4 + KH2PO4 — pocdarnsiii 6ydep (pH ~ 7)

Kakoii crutaB mmeert ciienytomuii cocras: Bi (50 %), Pb (27 %), Sn(13 %), Cd (10 %)
Bri6epuTe oquH OTBET:
e Metam JInmmoBuna e JIerkoruiaBkui CIjiaB * CmaB Poze

C 1 smBaps 2014 roga B Poccum BBenen mexrocyaapctBenHbiid cranaapt 'OCT 31865-2012
«Boma. Enqunnna xectkoctny. [To HoBomy 'OCTy ecTKOCTh BBIpaXKaeTcsi B Ipaycax jKeCTKO-
ctu (°2K). 1 °K cooTBETCTBYET KOHIIEHTPAIMH IIETOYHO3EMEIBHOTO 3JIEMEHTA, YHCICHHO PaB-
HO# 1/2 ero mummumons Ha mutp (1 °K = 1 mr-sks/n). ITo TOCT paznuyatot Boay ... (HAWTH

COOTBETCTBHUE)

* MATKYIO JKECTKOCTb €€ MeHblie 2 °)K
* CPEIHEN KECTKOCTH JKecTKoCTh 2 — 8 °K

* )KECTKYIO KECTKOCTh Oombire § °XK

sxecTKoCcTh 2 — 10 °K
skecTkocTh 0onbre 10 0K

[ToxroroBka mpo® juist onpeneneHus: BuraMmuaoB C, By u B, BombTaMmepoMeTpuuecKuM MeTo-
oM ocymiectBisercs B cnenyromem nopsaake (HAUUTU COOTBETCTBUE)

* Hagecky mipoOb1 10-50 T, B3sTOM ¢ TouHOCTBIO 0,01 T, IepeHecT B MEpHYIO KOOy Ha 1
250 cm®
» Jlo6aButs 100 o’ OMANCTIILTUPOBAHHON BOBI, 2 CM® COJISIHOM KHCJIOTHI C MOJISIPHOM 2

KOHIIEHTpauueu 7 MOJ'IB/I[M3

* Harpets Ha kumnsimiet BojgsHou 6ane B Teuenue 30 mun. Oxnanuts 10 30+40 °C 3
» Jlo6aButh 0,5 r xJI0puaa Mapraiia 4eTbIpEXBOAHOIO, PACTBOPUTH €r0, OTLEHTPUDYTH- 4
poBatTh B Te4eHUEe 15 MUH WK OTPUIBTPOBATH Yepe3 ABOMHON OyMaKHbIN QUIBTP.

* Llentpudyrar ciuth B KoJa0y, K HEMY J100aBISIOT 3-4 T XJIOpUAA Kalus, OCaoK OT- 5

¢bunbTpoBaTh Yepe3 OyMasKHbIN QUIBT.
8 YuedHO-MeTOoANYECKOE U HH(OPMAIHOHHOE 00ecTieYeHre TN CIUTITHHbI

8.1 OcHoBHasl JuTEpaTypa:

1. Xumus : MeToanuecKre yKa3aHus M0 OpraHu3allii CaMOCTOSITENILHOM paboThI U 3aaHUs
K BBIITOJTHEHUIO KOHTPOJBHBIX paboT sl CTYIACHTOB, OOYYarOIIUXCS 10 HANPABICHUIO TOATO-
ToBKA 35.03.02 - TexHOIOTHS JIeCO3arOTOBUTENBHBIX W JEPEBONEpPEPaOaTHIBAIOIINX IPOU3-
BojIcTB / cocT. E. B. XaiinykoBa. — Bonmorga—Momounoe : Bonoronckas [MXA, 2019. — 34 c.

8.2 JlomotHUTeILHASI JIUTEpPaTypa:

1. Xumus [DIeKTpOHHBIN pecypc]|: MPaKTHUKYM ISl CTYICHTOB MHKCHEPHBIX HaIllpaBICHUN
/ coct.: T. U. bokora, U. B. BacunbuoBa, H. A. Kycakuna. - Dnekrpon.nas. - HoBocubupcek :
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HI'AY, 2011. - 106 c. - Baemnss CChIIKA:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=4554

2. Xumusi. XUMHsS HeopraHudeckas. XUMUs AHaIUTHUECKas: MeToauyecKue yKa3aHus
JUTSL CAMOCTOSITENIbHOM paOOThl U 3aJaHMsl K BBIMOJHEHUIO KOHTPOJIBHONU pabOThI AJIs CTYACHTOB
3209HOTO OT/ENICHUS] WH)KEHEPHOro (akynbTeTa, (PaKyabTETOB arpOHOMHH M JIECHOTO XO3SH-
CTBa, BETEpUHAPHON MEIUIIMHBI U OMOTEXHOJIOTHI, U TeXHoJorn4yeckoro ¢axkynsrera / [coct. U.
C. llonsuckas, A. JI. HoBokmanosa]; Bonoroackas I'MXA um. H. B Bepemaruna — Bonoraa-
Momnounoe: U1l BTMXA, 2018. - 109 c. Ox3emmursapsl: Bcero:1 - U3(1) (351eKTpOHHBIN BapUaHT
pa3MeniéH Ha o0p. moprane B Kypce «O01mas 1 mpuKIagHas XUMUs)
3. INoastackas U.C. Kypc obmieit n mpukiagHoii xumu. http://molochnoe.ru/moodle
4. Heuaesa, E. A. Xumust [DneKTpoHHBIN pecypc] : yueb. mocobue / Heuaera E. A., Koxe-
BuHa M. H. - Dnekrpon.gan. - Omck : Omckuit 'AY, 2018. - 116 c. - BuemHss ccbuika:
https://e.lanbook.com/book/1133502.

8.3 Ilepeuenp MHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX B 00y4eHUH, BKJIIO-
yasi nepeyeHb MPOrPaMMHOI0 odecrne4eHnsi 1 HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

JInueH3nonHoOE MPOrpaMMHOe oGecrieYeHne:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Profession-
al 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.9. 0OTCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcumu 1.6.

1C:Ilpennpusitue 8. Kondurypanus, 1C: Byxranrepus 8 (yueOHast Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynbrantllntoc

Kaspersky Endpoint Security mist 6uzneca CtanaapTHbIH

CBOﬁOIIHO pacnpocrpansieMoc JUICH3IUOHHOEC MPOrpaMMHO€ odecrmeueHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.Y. OTCYECCTBCHHOC

Sunexc.bpaysep

HNudopmanuoHHBbIE CTIPABOYHbIE CHCTEMBI

— EnuHoe oOkHO jgoctyma K o00pa3oBaTelbHBIM pecypcaM — pexXHM JOCTyTa:
http://window.edu.ru/

— UIIC «Koncynprantllnroc» — pexxum gocryma: http://www.consultant.ru/

— Untepdakc - LleHTp packpbITHsl KoprnopaTUBHOM HMH(OpManuu (cepBep pacKpbITHs
uH(opMarmmn) — pexum gocryna: https://www.e-disclosure.ru/

—  Hnadopmaunonno-npaBooit  mopran  [APAHT.RU -  pexum  gocryma:
http://www.garant.ru/

— ABTOMaTH3HMpOBaHHAs cripaBouHas crcrtema «Cenpxo3TexHukay (Web-sepcust) - pexum
noctym: http://gtnexam.ru/

I[Ipodeccuonanbubie 6a3b1 JAHHBIX

— Hayunas onektponnas Oubmuoreka €LIBRARY.RU — pexum pocryna:
http://elibrary.ru
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— Haykometpuueckast 6a3a JaHHBIX SCOPUS: 0a3a NaHHBIX pedepaToB U HUTHPOBAHUS —
pexkum pocrtyma: https://www.scopus.com/customer/profile/display.uri

— OdurmansHblii caiit enepanbHON CITY>KOBI TOCYAaPCTBEHHON CTATUCTUKU — PEXKHUM J10-
crymna: https://rosstat.gov.ru/ (OTKpBITBII TOCTYII)

— Poccuiickas Axkanemus Hayk, OTKpBITBII TOCTYI K HAay4HBIM >KypHajaM — pEXHUM J0-
cryma: http://www.ras.ru (OTKpBITBII TOCTYI)

— OdunmanbHpiii caiit MUHHCTEPCTBA CENBCKOTO X03siicTBa Poccuiickoit Deneparnuu —
pexxum gocryna: http://mex.ru/ (OTKPBITBIA JOCTYIT)

DJIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

O DOnexTpoHHbI OubOmmoreunsiii karazor Web HWPBUC - pexum npocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o OBC JIAHbB — pexum noctyna: https://e.lanbook.com/

OBC Znanium.com — pexxuM goctymna: https://new.znanium.com/

DBC FOPAUT — pexum nocryna: https://urait.ru/

3BC POLPRED.COM: http://www.polpred.com/

DNeKTpoHHAas oubmmoreka M3/1aTeIIbCKOTO [ICHTpa «AxameMusny:
https://www.academia-moscow.ru/elibrary/ (xomnekuus CITO)

o DBC ®I'BOY BO Bonoroackas I[MXA — pexum gocrymna: https://molochnoe.ru/ebs/

@)
®)
@)
@)

9 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneyeHue AUCHHUIIIIMHBI

YueOHas aynuropus 1225 nis npoBeeHUs 3aHATHH JCKIIMOHHOTO ¥ CEMHHAPCKOTO TUTA (Tpak-
TUYECKUE 3aHATHUS); TPYIIOBBIX U HHAWBHUIYAIbHBIX KOHCYJbTAIMM; TEKYIIEro KOHTPOJA U

MIPOMEKYTOUHOMU aTTecTalnuu
OcHaleHHOCTb:

VYuebnass wmebenb: cromet — 40, crymess — 70, nmocka yueOHas, kadenpa.
OcHoBHOE 000pyIOBaHUE: 3KpaH AJs MpoeKkTopa 1 MmT., MPoeKTop - 1 MIT., KOMIBIOTEP B KOM-
TIJIEKTE - 1 IT.
[TporpammHuoe obecreyeHue:
VYyeOnas aynuropus 1330 JlaGopaTopusi oOiieil 1 OpraHUYeCKO XMMUH, AJIs IPOBEJIEHUS Ja-
60paTOpPHBIX 3aHATHUH.
OcCHaIIIEHHOCTb:

VYyebHast MmeOenb: 1abopaTopHbIe CTOJIBI — 8, CTOJI AJIsl PEAKTUBOB — 2, CTOJ Ui MPUOOPOB — 2,
ctymbst — 17, nmocka ydeOHas, wmkad g XpaHeHHsT Y4eOHBIX MaTepualioB — 3.

OcHoBHOE 000pynoBaHMEe: OBITOBON XOJOAMIBHHMK, BEChI JIAOOpAaTOpHbIE 2 Kiacca TOYHOCTH,
AIIEKTPOIUINTKA, XOJOMWIbHUK JInOuxa, cnupTOBKU, BOAsHas OaHs MeTalsiMmdyeckas, recyaHas
6aHs1, GapdopoBas CTymnka, MECTHUK, ACTUTEIbHAs BOPOHKA IMJIMHAPHUYECKAs], AJIETKA, BAKyyM-
Hacoc, BBITSKHON mikadg, CYIINJIbHBII kag.
VYuebnas aynutopust 1328 JlabGopaTopust XUMHUM, Ul MPOBEACHUS J1a0OPATOPHBIX 3aHATHM.
OcCHAIIEHHOCTE:
VYyeOHast MeOenb: CTONBI — §, TabOpaTOpHBIE CTONBI — 8, CTOJ AJIsl PEaKTUBOB — 4, CTOJ JAJIs IpU-
O0opoB — 2, cTynbs — 42, mocka ydeOHas, mKkad Uil XpaHEHHs YYeOHBIX MaTepHAIOB — 3.
OcHoBHOE 000pyZOBaHHE: BEChl JAOOpaTOpHBIE 2 KJlacca TOYHOCTH, MPHOOp HarpeBaTeNbHBIN C
pHUCTIOCOOIeHUEM JJIs OAAep KU K00 Kbenbaans B HAKIOHHOM IMOJIOXKEHUHU, pedpakToMeTp
NPD-454, pedpakromerp NPD-464, Tepmoctar, 3nekTporinTka, npudop st orronku HXKK,
BCTpSIXUBATeJb, BAKYYMHBIN Hacoc, HeHTpudyra nadopatopHas, KOK-2, KOK-3, pH metp, ObI-
TOBOM XOJIOJIMJIbHUK, BBITSDKHOM HIKad.
OBECIIEYEHUE OBPA30BAHMUA 114 JIUL C OB3

st obecnieueHust 0Opa30BaHUs MHBAIUAOB U JIUI C OTPAHUYCHHBIMU BO3MOKHOCTSIMHU

3JI0POBbsl peanu3alysl AUCLUILIMHBI MOXKET OCYHIECTBIIATHCA B aJallTUPOBAHHOM BUAE, UCXOIs
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W3 MHIUBUIYATbHBIX TICHXOPU3NIECKUX OCOOCHHOCTEH U IO JIMYHOMY 3asBIICHUIO 00ydJaroIe-
rocs, B 4aCTH CO3/IaHUS CIICUATbHBIX YCIOBUH.

B cnenuanbHble yCcioBUsSE MOTYT BXOAMTH: MPEAOCTABICHUE OTICIBHON aylIUTOPUH, He-
00XOJIMMBIX TEXHHUYECKHUX CPEJACTB, MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHUYECKYIO MTOMOIIb, BBIOOP (DOPMBI TIPEOCTABICHUSI HHCTPYKIIUU IO MOPSIAKY MPOBEICHUS
TEKYIIEr0 KOHTPOJS W MPOMEXKYTOUHOM aTTecTaliy, HCIOJIb30BaHHE CIEeUUaIbHBIX TeXHUYe-
CKHX CPEJICTB, MPEOCTABICHUE MEpePhIBa JIs IPUEMa MUIIH, JIEKApCTB U JIp.

Jlig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSMHU 370POBbsSI MPEIyCMOTPEHA OpraHU3allus
KOHCYJIBTAIIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOUYECKHME MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00ydYaroImUXCs W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocrapistoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3[J0POBBS U BOCIIPUATHS UH(DOpMALIUU:

JList i1l ¢ HapyIEeHUSIMH 3PEHUSL:

— B MieyaTHOM popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J1ig U1 ¢ HApYIICHUSMHU CIIyXa:

— B mieyaTHoOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList i1 ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO anmapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBI MepeueHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTHHTEHTa 00Y-
YaroIIMUXCA.
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10. KapTa koMneTeHIHii U CIUTIITHHBI

Xumus (Hanpasienne noaroroBku 35.03.02 — TexHOIOTHS J1€CO3arOTOBUTEIBHBIX U JIEPEBONEPEPa0aThIBAIOIINX TPOU3BOICTB)

HGJ'IB JUCHUITIIMHBI

OCBOCHHE CTYAEHTAMH TEOPETUYECKUX, METOJOJOIMYECKUX U NPAKTUYECKUX 3HAHWUH, (POPMHUPYIOIUX COBPEMEHHYI XMMUYe-
CKYIO OCHOBY JJISi OCBOCHHUS NPOPHIMPYIOMNX YISOHBIX AUCHUIUIMH U VIS BBIIOJIHEHUS B OyIyIIeM OCHOBHBIX MpPO(eccHo-
HAJIbHBIX 33/1a4 B COOTBETCTBUU C KBaJIU(UKALIMEH.

3amaun  OUCLUATLUIN-

HBbI

IIOJIy4YEHUE CTYICHTaMU 3HAHUH O:

- CTPOECHUU U CBOWCTBAaX HEOPraHUYECKUX BEUICCTB;
- TEOPETUYECKMX OCHOBAX M OOLIMX 3aKOHOMEPHOCTSX NMPOTEKAHUSI XUMUUECKUX PEAKIUIA;

- TEOPETUYECKMX OCHOBAX M NNPAKTUYECKUX IPUEMAX OCHOBHBIX XUMHUYECKUX U HHCTPYMEHTAJIbHBIX METOJOB aHAIN3A.

B nporniecce ocBoeHMs JaHHOM TUCHUTIIUHBI CTYACHT (OPMUPYET U IEMOHCTPUPYET CIEITYIONINE

Komnerenun Tex HOTOMIIL dopma
Vi [lepeueHb KOMIOHEHTOB (IJIAHUPYEMBIE pe- (opMHpoBa- o1leHOYHO- | CTyneHu ypoBHEW OCBOEHUSI KOMIIETEH-
dopMynHMpoBKa 3yJIbTaThl 00YUEHMSI) ro cpen- 1005071
JIEKC HUA
CTBa
Oo6menpodeccuoHaATbHbIE KOMIIETEHIMU
YK-1 | Cnocoben ocy- N/-1YK-1 Ananusupyert 3a1auy, BbIIACISS €€ Jlexnuu Tectupona- [ToporoBssiii

LIECTBJISATh IOUCK, | 0a30BbI€ COCTABIISAIOLINE, OCYLIECTBIISIET Je- HUe (YAOBIETBOPUTEIBbHBIN)
KPUTHUYECKHM aHa- | KOMIIO3ULUIO 33a/1a4U JlaGopatopHo- AHanu3upyeT 3ajady, BbLIesAs ee 0azo-
JIA3 Y CUHTE3 UH- NJ1-2YK-1 HaxoauT v KpUTUYECKH aHATIU3U- MIPAaKTUYECKUE | YCTHBIM |BbI€ COCTAaBISIOIIME, OCYIIECTBIAET Je-
¢dbopmanuu, npu- pyeT uHpopMaIuo, HeoOX0AUMYIO IS pelle- paboThI OTBET  |KOMIIO3HMLIMIO 33/1a4U

MEHSATb CHCTEM-
HBIM HOJIXO0 s
peLIEeHHS TOCTaB-
JICHHBIX 3a7a4

HUS [TOCTaBJICHHOM 3a7a4H

NJ-3VK-1. PaccmaTpuBaeT BO3MOKHBIE Bapu-
aHTBI PELeHNs 3aauu, OLIEHUBas UX JIOCTOMH-
CTBa U HEJIOCTATKU

NJ1-4YK-1 I'pamoTHO, TIOTUYHO, apTyMEHTH-
pPOBaHHO (POPMHUPYET COOCTBEHHBIE CYXKIECHUS
U OLIEHKH; OTJINYaeT (pakThl OT MHEHUH, UH-
TepIpeTaIuil, OLIEHOK U T.JI. B PaCCyKIACHUIX
JIPYTUX YYaCTHUKOB JI€ATEIbHOCTH

N-5YK-1 Onpenensier U oueHUBaeT MoOCie-
CTBUSI BO3MOXKHBIX PEIIeHUH 3a]auul.

[IponBuHyTHIN

(xoporo)
HaxoauT 1 KpuTH4ECKH aHaIU3upyeT
uHpOpMaIHio, HEOOXOIUMYIO IS peltie-
HUs ITIOCTaBIEHHOM 3anaun. Paccmarpu-
BAeT BO3MOKHBIE BApUAHTHI PEIICHUS
3aJla4uM, OLIEHUBAs UX JOCTOWHCTBA U He-
JOCTaTKU

Bricoknii

(oTIMYHO)
['paMOTHO, JIOTMYHO, apryMEHTHUPOBAHHO
¢dopmupyeT COOCTBEHHBIE CYXACHUS U
OLIGHKH; OTJIn4YaeT (aKTbl OT MHEHHUH,
MHTEPIIPETALMN, OLIEHOK U T.A. B PacCyX-
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ACHUAX APYIUX YYaCTHHUKOB ACATCIIBHO-
CTHu OHpCIIGHSIGT 1 OLCHUBACT IIOCICA-
CTBHA BO3MOKHBIX peIHeHI/Iﬁ 3aJa4u.

OomenpodeccHoHATbHbIE KOMIIETEHIMU

OIIK-

CrniocobeH pemniaTh
TUTIOBBIC 33]]a4H
npodecCuoHaIb-
HOU JIEATEIIbBHOCTH
Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKHUX U
€CTECTBEHHBIX
HayK C IPUMEHe-
HUEM HH(pOpMAaIH-
OHHO-
KOMMYHHKAITHOH-
HBIX TEXHOJIOTUH

N/I-1 OIIK-1 JIemoHCTpupyeT 3HAHNE OCHOB-
HBIX 3aKOHOB MaT€MaTUYECKUX U ECTECTBEH-
HBIX HayK, HEOOXOUMBIX JJIsl PELICHHUS TUIIO-
BBIX 33J1a4 B 00JIACTH JIECO3arOTOBOK U IEp-
BUYHOU MepepabOoTKU JPEeBECHUHBI

NJ1-2 OIIK-1 Ucnonb3yeT 3HaHUSI OCHOBHBIX
3aKOHOB MaTeMaTUYECKUX U €CTECTBEHHBIX
HayK JUIsl pelIeHMs] TUIIOBBIX 3a]a4 B 00J1aCTH
JIECO3aroTOBOK U MEPBUYHOM MepepadoTKu
JPEBECHUHBI

-3 OIIK-1 Ilpumenser uHbOpMaIUOHHO-
KOMMYHUKAI[MOHHBIE TEXHOJOTUU B PEIICHUH
TUTIOBBIX 3a7jad B OOJIACTH JIECO3arOTOBOK U
NEPBUYHOI nepepaboTKU IPEBECUHBI

Uccnenosa-
TEIILCKUE
MIPOCKTHI

Jloxmnan
(npe3enTa-
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[Toporosbiii
(YIOBJIETBOPUTEIBHBI)
JleMOHCTpUpYeT 3HaHHWE OCHOBHBIX 3aKO0-
HOB MaT€MaTUYECKUX U €CTECTBEHHBIX
HayK, HEOOXOAUMBIX I PEIICHUS THIIO-
BBIX 33/1a4 B 00J1aCTH JIECO3ar0TOBOK U
MEPBUYHOI MepepabOTKH IPEBECUHbI
[IponBunyTHII

(xoporo)
Hcnonp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX M €CTECTBEHHBIX HAYK
JUIS peIlieHUs] TUMOBBIX 3a]1a4 B 00J1aCTH
JIECO3aroTOBOK U MEPBUYHOM mepepadboT-
KU JIPEBECUHBI

Bricokuii

(oTIHMYHO)
[Tpumensier nH(GOPMaIMOHHO-
KOMMYHUKAITMOHHBIE TEXHOJIOTHH B pe-
[IEHUH THUIOBBIX 3a7ad B 00JacTH Jieco-
3aroTOBOK U TEPBUYHOM IepepaboTKu
JPEBECUHBI
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