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[Iporpamma coctaBieHa B cootBerctBuu ¢ TpeboBanusimu GI'OC BO mno HampaBieHuo
noaArotoBku 35.03.06 « ATpoUHKEHEPUS.

Pazpabotuuk: kana. TexH. Hayk [lonsuckas U.C.

[Tporpamma omoOpeHa Ha 3acenaHuy KadeApbl TEXHOJIOTHU MOJIOKA M MOJIOUHBIX TIPO-
IykToB 25 sHBaps 2024 rona, npotokosa Ne 6.

3aB. kadenpoii: KaH. TEXH. HAYK, MomeHT 3aberanosa ['.H.

Pabouas nporpamma AUCHUIUIMHBI COTJIACOBAHA HA 3aCE€AAHUN METOJUYECKON KOMUCCUU
TeXHOJIOrMueckoro ¢axyuprera 15 gpespans 2024 rona, npotokoin Ne 6.

[Ipencenarens METOAMYECKOM KOMUCCHUHU: KaH/l. TEXH. HayK, noueHT Heponona E.1O.



1 leapb 1 3a0a9i TUCHUILIMHBI

ens - mpuoOpeTeHne CTYJISHTAMH 3HAHWNA O CTPOCHHHM M CBOMCTBAX HEOPTaHUYCCKUX
BCIICCTB, TCOPCTUICCKHUX OCHOBAX U O6H.II/IX 3aKOHOMCPHOCTAX MPOTCKAaHUA XUMHUYCCKUX PCAK-
HI/If/i, 0 Teopeanecxnx OCHOBax u HpaKTquCKHX an/IeMax OCHOBHBIX XMMHNUYCCKHUX U (1)I/I3I/IKO-
XUMHUYCCKUX (I/IHCTp}IMeHTaJ'IBHLIX) METOAOB aHaJIn3a.

3ajaun: NOTy4YeHHE CTyIeHTaMU 3HaHUi O:

- CTPOCHHHU U CBOMCTBaxX HCOPTraHNYCCKUX BCIICCTB,

- TGOpGTI/I‘-IeCKI/IX OCHOBax " O6HII/IX SaKOHOMepHOCTﬂX HpOTeKaHI/Iﬂ XUMHUYCCKUX peaK-
LM,

- TGOpCTquCKHX OCHOBaAx u HpaKTquCKHX an/IeMax OCHOBHBIX XUMHWUYCCKUX U I/IHCpr-
MCHTAJIBHBIX MCTOI0OB aHaAJIN3a.

2 MecTo nucuumjinHbl B ctpykrype OOII

JucuuiuinHa «XUMHsD» OTHOCUTCS K 0a30BOM 4acTW AMCLUILUIMH OCHOBHOM 00pa3oBa-
TeNbHON mporpaMMel Beicuiero oopasosanust (OOII BO) no nanpasnenuto noarorosku 35.03.06
— «Arpounxenepus». Unaekc no yuebnomy miany — b1.0.11.

K 4ncity BXOIHBIX 3HaHUI, HABHIKOB W KOMITETCHIIUH CTYJICHTA, MPUCTYAIOMIETO K H3Y-
YEHUIO JUCLUIUINHBI « XUMUS», TOJKHO OTHOCUTHCS CIIeTytolee:

- 3HaHWE XUMUYECKOW cuMBONUKH, [lepuonnyeckoil cuctemsl (He MeHee yeM Ha 300 6amioB no
3JIEKTpOHHOMY TpeHaxépy «lleproanyeckas cuctemar);

YMEHHE HaXOUTh MOJISIPHYIO MacCy BELIECTB;

- 3HaHME OCHOBHBIX THUIOB XMMHMUYECKUX NpPEBpAIICHUN U yMEHHE pellaTh 3aa4yd 10 XMMHYe-
CKHM ypaBHEHHUSM [0 COOTHOILIEHHUIO YHCJIa MOJIEH BEIIECTB B IPEBPALLECHUH;

- BJIa/ICHUE OCHOBAaMH MPAKTHYECKUX HaBBIKOB paObOThl B XUMUUECKOH T1a00paTOpHH.

OcBoenue y4eOHOW MUCHUIUIMHBI « XUMHsS» 0a3HpyeTcss Ha 3HAHUSAX U YMEHUSX, MOJy-
YEHHBIX CTYAEHTaMU IIPU U3yYEHUH XMMUU B IPOrpaMMe CpPeTHEr0 00pa30oBaHuUsl.

3HaHUs, YMEHUSI U HaBBIKU, (POPMUPYEMBbIE JAHHOW y4eOHOH NUCIMIIMHOMN, HE00X0au-
MBI U U3ydeHus nocieayromux aucuuiini: b1.0.17 MaTtepuanoBeieHle U TEXHOJIOTHSI KOH-
CTPYKIIMOHHBIX MaTEpHAJIOB.

3 Komnerenuuu ody4yarouierocsi, opmupyembie B pe3yJibTaTe 0CBOCHHUS] Y4eOHOM M CIU-
TUTHHBI

IIponiecc u3ydeHuss TUCUMIUIMHBI «XUMUS» HAIPaBICH Ha (OPMHUPOBAHUE CIETYIOLINX
KOMIIETCHIIUM:

oowenpogeccuonanvnuie (OIIK):
OIIK 1 - CrocobeH pemaTh THUIMOBBIE 337a4l MPO(ECCHOHATBHON NEATENTFHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB MAaT€MaTHUYECKUX M €CTECTBEHHBIX HayK C MPUMEHEHHUEM MH(pOpMa-
LIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

Hns popmuposanus komnereHuun OITK-1 cTyaeHT nomxken:

3HAMb!
- OCHOBHBIE 3aKOHbI XUMUU;
- CBOWCTBA PACTBOPOB HERJIEKTPOJIUTOB M 3JIEKTPOJIUTOB, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE
IIPOLIECCHI;
- CBOICTBAa XUMUYECKUX JIEMEHTOB;
- OCHOBHBIC XMMHUYECKHE U (PU3NKO-XUMHUECKUE METOBI aHAJIN3a BEIECTB, UX CYIIHOCTb, TEO-
pETUUYECKHE OCHOBBI U 00JIACTH MPUMEHEHUS, METPOJIOTHUECKUE XapaKTEPUCTHKN METOOB aHa-
Ju3a, TPUHIUIB paOOTHl B KOMaHE MPU BHITMOJIHEHUH UCCIICI0BAHUIA;

ymemy:



-IIPOTHO3UPOBATh CBOMCTBA 3JIEMEHTOB M MX BAXKHEWILINUX COCAUHEHHI MO IMOJOKEHUIO 3JIEMEH-

TOB B nnepuoanudeckoun cucreme 1.11. Menneneesa;

-OMPEACIISITh BO3MOXHOCTh U ITyTh CAMONPOU3BOJIBHOIO MPOTEKAHUSI XUMUYECKUX MPOLIECCOB;

-no0UpaTh ONTUMANIBHBIE YCIOBHS MPOBEICHUS XUMUKO-TEXHOJIOTHUECKUX PEAKIIN;

- BRIOMpATh METO/Ibl aHATN3a BEIIECTB, TOTOBUTH CTAHIAPTHBIE PACTBOPHI;

- IJJAHUPOBATh U OCYUIECTBIATh XUMHUUYECKHI SKCIEPUMEHT, aHAIU3UPOBATh U MHTEPIPETUPO-

BaTh IOJYYCHHBIC PE3YJIBTATHI, (POPMYJIUPOBATH BBIBOJBI, MCIIOJIB30BATH OCHOBHYIO XUMHUYE-

CKYIO anmapatypy 1 npuOopsl Al HHCTPYMEHTAJIBLHOTO aHAIN3a;

- KPUTHYECKHU OIICHUBATH MPUHUMAEMBIE PEIICHUS U BHIOUPATh HAaNOOJIEe ONTUMAIIbHBIE;

- CpaBHUBATh NOJTYUYEHHBIC JaHHBIC U UICHTUPUIIUPOBATH UX C IPUMEHSIEMBIMU METOIAMH;
enaoemn:

- OCHOBHBIMU XUMHUYECKUMHU U (PU3UKO-XUMUUYECKUMH METOJAMU aHAIHu3a (TUTPUMETPHUECKHUIA,

rPaBUMETPUUECCKUN, HOHOMETPUUECKUM, CTIEKTPOHOTOMETPUUECKHIN).

4 CTpyKTypa M cofepKaHue y4eOHOH TUCHHUIINHBI

OO6m1ast TpyJ0EMKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aUE€THBIX €IMHUII.
4.1 CtpykTypa YueOHOMH TMCUMILIHHBI

Bia yueGHoit paGoTs! Bcero Cemectp Bcero
OYHO 1 3209HO
AyauMTOpHBIE 3aHATHS (BCero) 68 68 12
B TOM YHCIIE!

Jlexupmu (JI) 34 34 6
JlaGoparopasie pabotsl (JIP) 34 34 6
KontponsHnas padora (KP) - - 9
CamocrosiTesibHasi padoTa (Bcero) 58 58 121
By mpoMexyTOYHOH aTTecTaIiu DK3aMeH DK3aMeH
4achl 18 18
O06m1as TPyZ0EeMKOCTh, Yachl 144 144 142
3adeTHbIC SAMHMIIBI 4 4 4

4.2 Conepxxanue pa3aejioB y4eOHOH TUCHHUIIMHBI

Pa3zoen 1. Xumusi: 0CHOBHbIE MOHATHSA. BaJeHTHOCTh, CTENIEHb OKUCIICHUS, SMITUPHYE-
CKHE W CTPYKTypHBIC (hopMyJbl coenuHeHni. Kitaccel, Ha3BaHUS COCJIMHEHUH W MX OCHOBHBIC
CBOMCTBA.

XuMUs Kak HayKa O BEIIECTBAX M WX MPEBpANICHUSIX. ATOM, MOJCKYJa, HOH (KAaTHOH,
aHuoH). BaneHTHOCTH (KOBaJNeHTHOCTH). CTENEHb OKUCICHHS 3JIEMEHTA B BEIIECTBE. XUMUYE-
CKHU 3JIeMEHT, M30Tombl. Kiaccudukanus 1 HOMEHKIATypa XUMUYICCKUX JJIEMEHTOB, MTPOCTHIX
BEIIECTB U HEOPTraHMUYECKUX COCTUHEHH. DMmupuieckre (popMysbl U CTPYKTypHbIE (pOpMyIIbI
BemecTB. [Ipoctrie BemecTBa. CrokHbIe HEOpraHuyeckue BemecTa (coequnenus). Kiacc op-
raHuYecKux coequHeHnil. OCHOBHBIE OKCUJIBI U UX CBOMCTBA. KHCIOTHBIE OKCHIIBI, X CBOMCTBA.
AmMoTepHbIe OKCHIBI ¥ UX cBoWicTBA. KucndThl 1 ux cBoiictBa. OcHOBaHMSI (OCHOBHBIE THJIPOK-
cubl) U ux cBoiicTBa. Conu u ux cBoiictBa. KomiiekcHoe coeaunenue. JIuranm, KoMIuiekcooo-
pasoBarelib, KOOPJAUHAIIMOHHOE YHCIIO.

Pazoen 2. Tunbl XUMHYECKHX peakmuil. XuMUUecKas peaknus. TUIBI peaknui: -
OKHCTUTENbHO-BOCccTaHOBUTENbHBIE peakuuun OBP u ne OBP; peakuuu npucoeanHeHus (acco-
[IUAIlAN, arperaiym), pa3aoKeHus (OTIICIUICHNs), OOMEHa U 3aMEIICHHsI, TEPEeTrPYIIHPOBKH; -
HeUTpanu3auu, HeoOpaTuMele; 0OpaTHUMbIE; YHAOTEPMHUECKHE; PEaKIIMU KOMILIEKCOO0pa3oBa-
HUS; TPOCTBIE, CIIOKHBIE, - TOMOTEHHBIE, reTeporeHHble. OKUCIUTENbIHbIE, BOCCTAHOBUTEIb-
HBIC PEAKIUU. PEAKIUH TUCIPOMOPIIMOHUPOBaHYsI, BellecTBa OKMCIUTENN U BOCCTAHOBUTEIIH.
Peakmuu neiitpanuzanuu. HMonHooOMeHHas peakius. B kakux ciydasx UAET MOHOOOMEHHas
peakius. DNeKTPOXMMUYECKass peakius. DNekTpolbl. AHoA. OCHOBHBbIE 3aKOHOMEPHOCTH
anekTpoxumudeckoro npouecca. EJIC raapBaHUYECKOro 3JI€MEHTA.




Paszoen 3. Moab, MOJISIDHAsA Macca, MOJISIpHasi Macca JKBHBAJICHTOB, OCHOBHbBIE 3a-
KOHBbI 001mel xumMuu. Moisib. MonsipHas Macca. MosnsipHas Mmacca SKBUBaJICHTA. DKBUBAJICHT.

3akon ABoraapo: CrneacTBus u3 3akoHa Aorapo. [I10THOCTE 0IHOTO ra3a Mmo-aApyromy.

VYpaBuenue Knaneiipona-MeneneeBa uisl HACAIBHBIX T'a30B. 3aKOH COXPAaHEHMSI MacChl
Y HEPIUU. 3aKOH MTOCTOSHCTBA COCTaBa: AAJbTOHM/ b, OEPTOJIINAbI. 3aKOH 3KBUBAJIEHTOB.

Paszoen 4. Teopernyeckasi Heopranmdeckasi Xumusi. CTpoeHue aToma, XUMHUYECKUE
cBs3U. Pa3zmepsl, 3apsiibl 1 Macchl aTOMOB M HYKJIOHOB. ATOMHasi opoutanb YUCio 3JIeKTPOHOB,
IPOTOHOB M HEHUTPOHOB B 3JIEKTPOHEUTpaJIbHOM arome. Macca aroma (ero MaccoBO€ YHCIO).
CoBpeMeHHbIE NPEJICTaBICHNUS O CTPOEHUH aTOMa B COOTBETCTBUHU C MPHUHIIMIIOM HaUMEHbIIEH
sHepruy, npaswio Kieukosckoro, npuniunoM Ilaynu u npasuiom ['ynna. [TpuHumMn HaumeHs-
men sHeprud. [Ipasuno Kieukosckoro. [Ipunnun [Taynu. Ilpasuno I'yana. Ypasuenue Jlyn Jle
Bpoiins, h- nocrosinnas [Inanka. YpasHenue [Inanka Ilepuonnueckuit 3akon [I.M1. Menneneena
CBolicTBa 3JIEMEHTOB U UX COEAMHEHUU B NEPUOAMYECKON 3aBUCUMOCTU OT 3apsja aTOMHBIX
anep sneMmeHToB. M300apsl. M30tonbl. M30Tomsl. CpoactBo k 31ekTpony Ecp. DHeprus nonusa-
uu atoMoB EnoH. Xumundeckas cBs3b. [Ipuunna oOpazoBanus xuM. CBsizU. DHEpPrus CBS3U U
JuinHa cBs3u. KoBanenTHas (uiau oObenHEHHAs) XumMudeckas cBs3b. Haceimaemocts. Hanpas-
JeHHOCTh CcBs3U. IIpocTpaHcTBeHHass KOH(Urypaus MOJEKYJ IIPU Pa3IudHOM THUIIE THOpUIM-
3alMH, BAJIEHTHBIN yroi. MonHas cBsa3e. Ee cBoiictBa. Meramnuyeckas cBs3b. MexXMOIIEKy-
JSIpPHOE B3aUMOJEICTBUE: NOH-IUIOIBHOE; IUIOJIb-AUINO0IbHOE (OPUEHTAI[MOHHOE); UHIyKLIUOH-
Hoe; JucrnepcuoHHoe. Ban nep BaambcoBbl cunbl. Bomoponnas cBszb. I'mapoduiibHo-
runpodoOHOE B3aUMOJEHCTBHE. ATpEraTHoe COCTOSHHE BemlecTBa. TBEpIbIC BEIIECTBA KpH-
CTaJulndecKue U aMmopQHble. AHU30TponHOCTh. M30TponHocTh. Kuakoe cocrosiaue. XKuakokpu-
cTaynueckoe coctosnue. ['a3, map. Ilnasma. OcHOBHBIE CBOMICTBA XMMHUECKHUX 3JIEMEHTOB pa3-
JIMYHBIX TPy NEPUOJNYECKON CUCTEMBI U UX COCIUHEHUIA.

Pa3zoen 5. Crioco0bl BbIpa:keHUs1 KOHIeHTpauui pacteopoB. Onpenenenue pH pac-
TBOPOB.

PactBopsl. PacTBOpBI KaKk MHOTOKOMITOHEHTHBIE CUCTEMBI. [Ipu3HaKu XMMUYECKOUN peak-
UM NPU PacTBOPEHHUHU BeuiecTBa. OCHOBHBIE CIIOCOOBI BBIPAKEHHSI KOHLIEHTPALM pacTBOPOB:
MaccoBast 1oas W, MoiisipHas KoHueHTpauusa C, MoJsipHas KOHLIEHTpalus SkBuBajieHTa C3, Mo-
JsuTbHAS KOoHIeHTparws b, Tutp T. Bomopoausrit mokazarens, pH. CHIIbHBIC KUCIOTHI, CUIbHBIC
ocHoBaHMA. CTeNeHb JUCCOIMALUY ISl CUIIBHBIX U CJIA0BIX AIEeKTpoiauTOB. Pacuer pH st kuc-
not. Pacuer pH nmnst ocHoBanmii (rumpoxcunoB). I'uaponus coneir. pH cpeasl mpu pa3iaudaHbIX
ClIydasiX THApOJIu3a.

Pazoen 6. YnpaBjieHue XUMHYECKUMHU PeakIUsIMH, 3aKOH JeHCTBYIOIINX Macc. XH-
MHYeCKas TepMoarHamMuka. TepMmonunamuueckas cucreMma. ['omorenHas cucrema. [lapamerpei,
XapaKTepU3yIOUIUE COCTOSHUE TEPMOAMHAMHUYECKOM CHUCTEMBI: Macca, KOJIMYECTBO BELICCTBA,
00béM, Temnepatypa (T), naBnenue (p), koHueHTpanus (¢). PyYHKIUU COCTOSIHUS CHCTEMBI pac-
CUMTBIBAIOT UCXOMS M3 3HAaUEHUH MapaMeTpoB €€ COCTOAHUA: BHyTpeHHsis sHeprus U (monHas
DHEPIHs BCEX YACTHIl ATOM CHUCTEMbI HAa MOJIEKYJISIPHOM, aTOMHOM U SIIEPHOM YPOBHSX); SHTPO-
mus S, Jbx/mone K (GyHKuIMsS Mepbl HEYNOPSIOYEHHOCTH CUCTEMBI, T.€. HEOJHOPOIHOCTH pac-
MOJIO’KEHUSI M ABMKEHU e€ yacTunl); sHTanbnus H, k/[x/Monb (QyHKIMS SHEPTeTUYECKOTO CO-
CTOSTHUSI CHCTEMBI MPU H300apHO-U30TEPMHUUECKUX YCIIOBUAX); DHeprus ['nb6oca G, kJx/mMoib
(0600mEHHass QyHKIMS, YUUTHIBAIONIAsT HEYHNOPS0UEHHOCTh M HEPIreTUKY CHUCTEMBI IMPU H30-
0apHO-M30TEPMUYECKHX YCIOBUAX). ODK30TEPMHUECKUE M SHAOTEPMHUUYECKUE Mpouecchl. Tep-
MoxuMudeckue ypaBHeHMs. HopmanbpHbple ycioBus B TepMoxumuu H.y. (1 momp, 760 MM
pr.cTt.=101325 IIa, 298 K=25° C) u cranmaptHble GpyHKIUH. 3akoH ['ecca. XuMuUecKas KUHe-
TUKA. DHEpreTuka XuMudeckux mporeccoB. Kartamus. Karanusatopsl. 3akoH AEWCTBYIOLIUX
Macc: CKOpOCTh IPOCTOM TOMOTEHHOM PeakIuu, K — KOHCTaHTa CKOPOCTH KOHKPETHOM PEaKIIuH.
HeoGparumbie peakumu. OOpaTuMble Tpolecchl XUMHUECKOEe paBHOBECHE. 3aBUCUMOCTh KOH-
CTaHTBhl XMMHUYECKOIO PAaBHOBECUS OT INPHUPOABI PEArHpYIOIIMX BEIIECTB U TEMIIEPATyphl, OT
KOHIIEHTpAllMil pearupyomux BeUeCTB, AABJICHUS U IPUCYTCTBUS Katanu3aTopa. [Ipunuun Jle-
[arenve. Karanuzatop. Ilpasmio Baat-I'odda. Temnepatypusiii kodddunmuent Bant-I'odda.



Pazoen 7. OCHOBBI OPraHH4YeCKO#, AHAJIMTHYECKONH M (PHU3KOJIOMIHOW XHMHH.
Ipukaagnasa xumusa. Knaccudukanus opraHuueckux peakuuil. BakHeifime opraHndeckue
peakuuu. Buael nzomepun. @yHKIMOHAIBHBIE TPYIIIIBI U KJIACCHI OPTAHUYECKUX COCIUHEHUN.

AHanutnueckas xumusa. XuMudeckas nocyna. Kauectsennsiii ananus. KoandecTBeHHBIM
aHanu3. TurpuMerpudyeckue MeTonbl aHanu3a. KHciIoTHO-0CHOBHOE TUTpoBaHuE. Penokcumer-
pus. XapakTepUCTUKAa U TEOpeTHUYECKHEe OCHOBBI MeTona. Kpusble TurpoBanus. MHOMKaTOpPHL.
[epmanranatomerpus. Monomerpus. Bpomatomerpus. Lleppumerpus. Juxpomatomerpus. Tu-
TaHOMeTpus. AckopOouHOMeTpus. MeTobl OCaKACHUS U KoMIuIeKcoHOMeTpusi. CylHOCTh Me-
TO/10B ocaxaeHus. CriocoObl onpe/esieHnss TOUKU IKBUBalIeHTHOCTU. KpuBble TUTpOBaHus. Ap-
reHromerpus. Poganomerpus. Mepkypo nu Mepkypumerpusa. Komnnexkconomerpus. [Ipakrnye-
CKO€ NMPHUMEHEHHE KOMIUIEKCOHOMETpHUH. I paBumeTprueckuil aHanu3. MIHCTpyMeHTalbHbBIE Me-
TOJIBL: CIIEKTpaJibHbIE (ONTHUYECKUE), IEKTPOXUMHUUECKUE, pacHpeienuTeabHble (XpomaTorpa-
¢uueckue) u paguomerpuueckue. Bunibl tucnepcHbIX cucteM: rpy0asi, KOJIJIOUIHbIE U UCTUHHBIE
(MoOJIEKyJIIpHBIC U HOHHBIE) PacTBOPBL.  PacTBOPHI B 3aBUCMMOCTH OT pa3Mepa YacTHIL: HOHHBIE,
MOJIEKYJISIPHBIE, KOJUIOUIHbIE. ['eTeporeHHble CUCTEMBI (B3BECH, CYCIIEH3UHU, IMYIIbCHH).

Hcnonp30BaHne BaKHENIINX COCIMHEHUHN B TEXHOJIOTMH NPOAYKTOB nutanus. Hytpunu-
0JIOTHS — HayKa O 3J0pPOBOM NHUTaHUU. MeTasuibl, CIUIaBbl, KOHCTPYKLIMOHHBIE MATEPUAJIbI, I'O-
prode-cMa304Hble MaTepualbl. Teopust MpoLeccoB KOPPO3UM U METObl OOpbOBI ¢ Hell. 3akoH
Paynsa. HayuHo-TeopeTndeckoe MM HAYyYHO-IPAKTUYECKOE HCCIEHOBAHUE I10 MPUKIAJTHON Te-
MAaTHKE.

4.3 Pa3nesnbl yueOHOMH TUCHMIIMHBI M BUABI 3aHATHI

Ne N JlaboparopHsie
HaumenoBanue paznena yueOHoH mucuumimael | Jlekuun

CPC | Kontpons | Beero
ILIL. paboTsl

XHUMHS: OCHOBHBIE TOHATHA. BaJeHTHOCTD,
CTETIEHb OKHCJICHUS, SMIUPUIECKHE H CTPYK-
1 TypHBle (opmynsl  coemuHeHui. Kiaccel, 4 4 8 2 18
Ha3BaHMs COEIMHEHUM M HUX OCHOBHBIE CBOMi-
CTBa.

2 Tunbl XUMHUYECKUX PEaKITHA. 4 4 8 2 18
3 Mo, MOJIIpHAs Macca, MOJISIPHAsT Macca SKBH- 4 4 3 ) 13
BAJIEHTOB, OCHOBHEIE 3aKOHBI O0IEH XUMUH.
Teopernueckass Heopranuueckass xumus. Ctpo-
4 P p P 4 4 8 2 18

CHHUC aTOMa, XUMHUYCCKHC CBA3MU.

Crnoco0Obl BbIpaKEHHsT KOHLEHTpalMid pacTBO-

5 4 4 8 2 18
poB. Onpenenenue pH pactBopoB
6 YH“paBneHI/Ie XUMHUYECCKUMU pCaKIUsAMU, 3aKOH 4 4 3 7 18
JICWCTBYIOIIMX Macc
7 OcCHOBBI OpraHMeCKOH, aHATUTHECKOH 1 bus- 10 10 28 6 54
KoJutonIHOM xumuH. [IpukiaaHas Xumus
Hroro: 34 34 58 18 144

5. Marpuua ¢popMupoBaHus KOMIETEHIUH MO0 JMCHMUILINHE

IIpodeccuo-
pog OO01ee
Ne HaJIbHBIE
Paznenbr qucuuIumHbL KOJIMYECTBO
ILIL. KOMIETEHINH KOMITETeH I
OIIK-1
XuMUS: OCHOBHBIE MOHATHS. BaleHTHOCTD, CTENEHh OKHCICHUS, SMIUpUYIC-
1 | ckue u cTpyKTypHBIC (hOopMYyIIbI coenuHeHmd. Kitaccel, Ha3BaHMS COCTUHCHUI + 1
Y UX OCHOBHBIE CBOMCTBA.
2 | Tunbl XUMUYECKUX PEAKIIUH. + 1
3 Mounb, MoJIsipHasi Macca, MOJISIpHAsi Macca YKBUBAJIEHTOB, OCHOBHEIE 3aKOHbI n 1
o01eit xumuu.
4 Teopetnueckasi Heopraunueckas xuMusa. CTpoeHHe aTOMa, XUMUYECKUE CBS- n 1
31.




5 CriocoObl BeIpaXKeHHS KOHIIGHTpanuii pacTBopoB. Onpeaenenue pH pacTtBo- n 1
poB

6 | YopaieHrne XUMHUECKUMH PEaKIHIMH, 3aKOH IEHCTBYIOMIMX Macc + 1

7 OCHOBBI OpraHUYECKOH, AaHATUTHYECKOW W (U3KOUIOWAHONW Xumuu. Ilpu- n 1
KJIaTHAs] XUMHUS

6 O0pa3oBaTe/IbHbIE TEXHOJIOTHH

OOBeM ayTUTOPHBIX 3aHATUH Bcero — 68 yacos, B T.4. JIeKUUU — 34 yacoB, J1a00paTOpHbIE
pabotsl — 34 gaca.
50 % - 3aHATHS B UHTEPAKTUBHBIX GopMax OT 00beMa ayAUTOPHBIX 3aHATHH.

Bun Kon-Bo
CemecTtp HVcnionp3yemble HHTEPAKTUBHbBIE 00pa30BaTeIbHbBIE TEXHOJIOT U U TEMa 3aHATHS
3aHATHA 4acoB
Jlexuus | Jlekuuu — npe3eHTaluu ¢ BUACOPOIMKAMU 110 pa3aeny 7 10
JlabopaTopHO-TIpaKTHYECKNE 3aHATHS IMPOBOAATCS B HMHTEPAKTUBHOHN (opme
| TTOCPEICTBOM aBTOPCKOTO AIIEKTPOHHOTO Kypca B Moodle «O0rmmas u mpukian-
JITI3 Hasi XuMus». KoMIBIOTEpHBIE CHUMYISNWHN, y4eOHBIE KOMIBIOTEPHBIC WIPHI, 24
3JIEKTPOHHOE TECTUPOBAHUE [UISI CAMOIIPOBEPKH, TEKYIINI 3IEKTPOHHBIN OIpoC
U pyOEx)HOE IIEKTPOHHOE TECTHPOBAHHUE.
HTtoro: 34

7 Y4eGHO-MeTOIHUYECKOe oDecreyeHue CaMOCTOATeIbHOI padoThl cTyAeHTOB. OleHOYHbIe
CPeACTBA TEKYIIero KOHTPOJS YCIeBaeMOCTH, MPOMEKYTOYHOH aTTeCTAMH 10 UTOTaM
OCBOEHHS TUCHHIIUHBI

7.1 Buabl camocTosiTeIbHOM paﬁoTbl, MOPAAOK UX BBIIMMOJHCHUSA U KOHTPOJIA

[Tpu M3y4eHUn AUCIUTUIMHBI « XUMHUSD) CAMOCTOSITeIbHAs pabdoTa CTyICHTOB B OCHOBHOM
peanmuzyercs B GopMe CIEAYIONINX JOMAITHUX 33 JaHUH:

- paboTa ¢ JeKIHel AIEKTPOHHOTO Kypca, MOMOJHUTEIbHBIC TPEHUPOBKU HA AJIEKTPOHHBIX CH-
MYJIATOpax, COOOIIeHHs Ha opymax Kypca (pa3aenst 1-6),

- BBITOJIHEHUE CAMOCTOSTEIILHOW pabOThI 10 CBOEMY MHAMBHIYaIbHOMY BapUaHTY, MOJIrOTOBKA
pedepara, mpeseHTanMu WM 3cce (IOKIaaa), TPECHHUPOBOYHOE SJIECKTPOHHOE TECTUPOBAHUE,
dopMmyrpoBaHue TPOOJIEMBI, aKTYaIbHOCTH, ENIH, 33]]a4d U THIIOTE3bl UCCIICAOBAHUS, TIOUCK
HaquO-TCXHHqCCKOﬁ HHq)OpMaHHH II0 TECMATUKEC HCCHGHOBaHHﬁ, ITAaHUPOBAHUEC U ITOCTAHOBKA
OMbITa (IKCIIEPUMEHTA) B MHHU-TPYIINaX Mo 2-5 4enoBek (pasmuen 7).

Mertoandeckoe o0ecredyeHue caMOCTOSITEIbHONW paboThl CTYIEHTOB MPEACTABJICHO B 1.8
paboueii mporpammbl. KOHTPOIIb BBIMOIHEHHS JTOMAITHETO 33JaHUsl OCYIICCTBISCTCS IyTEM €T
WHIUBUTy ATbHOU 3aIUTHI (KOJJIOKBUYMA).

K camocTrosTenbHOM paboTe CTYACHTOB TaKKe OTHOCHTCS:

- HOATOTOBKA K KOJUIOKBHUYMY IO KOHTPOJIbHBIM BOIIPOCaM [JIA CAMOIIPOBECPKU;
- MOJIFOTOBKA K claue 3K3aMEHa C MPEIBAPUTEIBHON BbIIaYeii BOIPOCOB K 3K3aMCHY HJIH 3a4eTy.

7.2 KOHTpOJIbeIe BOIIPOCHI JIsA CAMOIIPOBECPKU

JlaTh onpeneneHus CAeayIOMUM MOHATUAM U YMETh BBIMOJHATEH 3a/laHUsl HA TOHUMaHHUE
MOHSATHS, IPABUIIA, 3aKOHA!

Pazoen 1. Xumusi: OCHOBHBIE TIOHATHS. BajleHTHOCTh, CTENEHb OKUCIEHUS, IMITUPHUYC-
CKHE W CTPYKTypHBIe (hopMyIbl coenuHeHui. Kiaccel, Ha3BaHUS COSIMHEHUN M MX OCHOBHBIC
CBOICTRA.

1. ATOM, MOJIEKYJIa, MOH (KaTHOH, aHHOH). BaneHTHOCTh (KOBaJIeHTHOCTD). CTeneHb
OKHCJICHHS DJIEMEHTA B BEIIECTBE.

2. XHUMHUYECKUM 3JI€MEHT, U30TOIIbI.




3. OMnupuueckre Gopmyssl U CTPYKTYpHbIE (POPMYJIbI BEIIECTB.

4, [Tpocteie BemecTBa. CrnoxHbIe BemecTBa (coenuHeHus). Kiacc opranmueckux
COCAUHCHUH.

5. OCHOBHFBIE OKCHIBI M UX CBOIicTBA. KHCIIOTHBIE OKCHIBI, HX CBOMCTBA.

6. AMdoTepHBIE OKCHIIBI U UX CBOHCTBA.

7. KucaoTel 1 UX CBOMCTBA.

8. OcHoBaHMs (OCHOBHBIE TUAPOKCH/IBI) H UX CBOMCTBA.

9. Coin 1 UX CBOMCTBA.

10. KowmrnekcHoe coemuuenue. Jluranyi, KOMITIEKCOOOpa3oBaTelb, KOOPIUHAIMOH-
HO€ YHCIIO.

Pa3zoen 2. Tunbl XUMUYECKUX PEAKITUH.

11. Xumiueckass peakius. TUMbl peakiuid: OKUCIUTEILHO-BOCCTAHOBUTEIILHBIC Pe-

akuuu OBP u He OBP; peakuuun npucoequHeHus (accolyalvy, arperanuu), pa3aokeHus (otT-
IICTUICHUs), OOMEHa M 3aMelleHMs], MeperpynnupoBKY; HEWTpaau3aluu, HeoOpaTuMble; odpa-
TUMBIE; SHJOTEPMHUUECKHUE; PEaKIUU KOMIUIEKCOOOpa30BaHUs; MPOCTHIE, CIIOKHBIE, TOMOI€H-
HbI€, T€TEPOTCHHBIE.

12. OKHCIHUTENbHBIE, BOCCTAHOBUTEJIbHBIC PEAKIMH, PEAKIMU JAUCIPONOPIIMOHUPO-
BaHMsI, BemniecTBa OKMCIUTENHN U BOCCTAHOBUTEIH.

13. Peakuuu ruaponusa.

14. Peakuyu weiTpanuzanuu. MoHHOOOMeHHas peakuus. B kakux cimydasx HUAET
MOHOOOMEHHAs PEaAKITHSL.

15.  DOnexrpoxuMuyeckas peakuus. OneKTpoasl. AHoa. OCHOBHBIE 3aKOHOMEPHOCTHU
anekTpoxumMuyeckoro nporecca. EJIC ragpBaHnuecKkoro 3JeMeHTa.

Pa3zoen 3. Monb, MossipHast Macca, MOJIIpHAas Macca 3KBUBAJICHTOB, OCHOBHBIE 3aKO-
HBI O0IIIeH XUMHUH.

16. Monb. Monspnas macca. MonsipHast Macca SKBUBaJ€HTa. DKBUBAJICHT.

17.  3axon ABoranpo: CrnenctBus u3 3akoHa Aporazpo. IlnoTtHocTs ogHOrO rasa mo-
Apyromy

18.  VYpaBuenue Knaneiipona-MeHnzeneeBa 1Jis HAcaIbHbIX I'a30B.

19. 3aKOH COXpPAHEHUS MACChl U PHEPTUH. 3aKOH MOCTOSHCTBA COCTaBa: JAJIbTOHU/IBI,
OepTOLITUIBL.

20. 3aKOH KBHBAJICHTOB.

Pa3zoen 4. Teopernueckass Heopranuueckass xumus. CTpoeHUE aToMa, XUMHUYECKUE
CBSI3U.

21.  Pa3mepsl, 3apsabl U Macchl aTOMOB M HYKJIOHOB. AToMHas opOutans Ywucio

3JICKTPOHOB, MMPOTOHOB W HEHTPOHOB B AJIEKTPOHEHTpabHOM aTome. Macca aroma (ero macco-
BOE YHCJIO).

22. CoBpeMEHHbIE MPENICTABICHUS O CTPOEHUU aTOMa B COOTBETCTBUU C MPUHILIMIIOM
HauMeHbIlIed 3HepruM, npasuiaoM Kieuxosckoro, mpuHuunom Ilaynu m npasuinom ['yHnpa.
[Tpuniun HanMmensbInen sHeprun. Ypasuenue Jlyu [le bpoiins, h- nocrosinnas [1nanka. YpaBae-
Hue [1nanka Ilepuoanueckuit 3axon JI.M. MenneneeBa CBoilcTBa 3JIEMEHTOB M UX COCAMHEHUN B
MEePUOINYECKON 3aBUCUMOCTH OT 3apsijia aTOMHBIX sziep 3yeMeHToB. M300apel. M3oTonsl. U30-
TOIIBI.

23. CponactBo K 35ekTpoHy Ecp. DHeprus monusamuu atomMmoB EnoH. Xumuueckas
cBs3b. [lpuumHa oOpa-30Banus xuM. CBSI3U. DHEprus CBS3U U JAMWHA CBs3U. KoBaneHTHas (Win
o0beAMHEHHAsA) XUMHUUYecKas cBsa3b. Hacoblmaemocts. HanpaBnenHocts cBsi3u. [IpocTtpancTBeH-
Hasi KOHPUTYpALUS MOJICKYJI IPU PAa3IMIHOM THUIIE THOPUIN3AIUH, Ba-ICHTHBIN YTOJI.

24. HNonnas cBs3e. Ee cBoiicTBa. Mertaimnueckas CBA3b. MeEKMOJEKYJISIPHOE B3au-
MOJICHCTBUE: MOH-TUIIOIBHOE; JUMOJIb-TUNOJIIBHOE (OPUEHTAIMOHHOE); UHAYKIIMOHHOE; JUCTIEP-
cuonHoe. Ban nep BaanbcoBbel cuibl. Bogoponnas cBsi3b. ['napodmibHO-rHaApodhoOHOE B3auMO-
neiictBue. ArperaTHoe coctosiHue TBEpABIE BeliecTBa KpHCTAI-THMYECKHe U aMOp(HbIEAHU30-
TponHOCTb. M30TponHOCTE. XKuakoe cocrosanue. Kuakokpuctauiniyeckoe coctosinue. 1'a3, nap.



[l1azma.

25.  OcCHOBHBIE CBOMCTBA XUMUYECKHUX HJIEMEHTOB Pa3IUYHBIX TPy NEPUOIUUECKOMN
CHUCTEMBI M X COCTMHECHUI.

Pa3zoen 5. CniocoObl BbIpaskeHUsI KOHIIEHTpanuii pactBopoB. Onpenenenue pH pactBo-
pOB.

26.  Ilpu3Haku XMMHUYECKOW peaklUU MPU PACTBOPEHUHU BEILIECTBA.

27. OcHOBHBIE CTIIOCOOBI BBIPAKEHMSI KOHIICHTPALMM PacTBOPOB: MaccoBas oy W,
MoJisipHast KoHUueHTpauus C, MoJIsipHas KOHLIEHTpauus 3KkBuBaneHTa C3, MOJIsIbHAS KOHIEHTpPa-
st b, Tutp T.

28.  BomopoaHslii moka3zatens, pH. CuibHBIC KUCIOTHI, CUIIbHBIC OCHOBAHHUSI.

20. CreneHp AMCCOLMALMM ISl CHUIBHBIX M CIA0BIX AyeKTpoiauToB. Pacuer pH mis
kucnot. Pacuer pH mist ocHoBanMid (TUIAPOKCHUIIOB).

30.  T'maponus coneii. pH cpenbl npu pa3mudHBIX CIIy4asx TUIPOIU3A.

Pa3zoen 6. YripaBieHre XMMHUYECKUMHU PEAKIIUSIMU, 3aKOH JIEHCTBYIOIIMX Macc.

31. XuMHu4yeckass TepMOJUHAMUKa. TepMoanHaMu4decKkas cucrema. ['omoreHHas cu-

crema. [lapameTpbl, XapakTepHU3yIOLUe COCTOSHUE TEPMOJAMHAMHUYECKOW CHCTEMBI: Macca, KO-
JUYECTBO BelIecTBa, 00bEM, Temneparypa (T), naBiaenue (p), KoHIIEHTpALH (C).

32.  OyHKUUHU COCTOSHUS CUCTEMbI PACCUMTHIBAIOT MCXOS M3 3HAUYEHHUH MmapaMeTpoB
e€ coctosiaus: »HTpOorUs S, JIx/Monb K (pyHKIHS MEpbl HEYHOPSIOYEHHOCTH CUCTEMBI, T.€. He-
OJTHOPOJHOCTH PACHOJIOKEHUSI U ABMKeHUs e€ uyacTtui); sHTanbnus H, k/Dx/mMonb (dyHKuus
YHEPTETUYECKOTO COCTOSIHUS CUCTEMBI TIPH N300apHO-U30TEPMHUUECKUX yCIOBHSIX);

33.  Omueprus I'm606ca G, kJl>x/Monb (00001mEHHAS QYHKLUSA, YUUTHIBAIOIIAs HEYTIOPS-
JIOYCHHOCTh M YHEPTETHKY CHCTEMBI NPH N300apHO-U30TEPMUYECKUX YCIOBHUAX). DK30TEPMHUE-
CKue, DHIOTepMHUYECKUe Mpouecchl.  Tepmoxumuyeckue ypaBHeHus, H.y.(l momb, 760 MM
pT..ct.=101325 ITa, 298 K=25° C) u cranmgapTHbie QyHKIIHM.

34.  Xumuueckas KMHETHKAa. 3akKOH AeHcTByromux macc: CKOpocTh MpOCTOH Tomo-
TeHHOM peakuuu, K — KOH-CTaHTa CKOPOCTH KOHKpETHOW peakiuu. HeoOpaTumble peakiuu.
OOpatumMblie mpouecchl XHMHUYECKOE PaBHOBECHE 3aBUCUMOCTh KOHCTAHTBI XUMHUYECKOTO PaB-
HOBECHUS OT MPHUPOJIBI pearupyronux BEIIECTB U TEMIEpaTypbl, OT KOHIEHTpALUH pearupyro-
IIMX BELIECTB, IaBJICHUS U IPUCYTCTBUS KaTaJln3aTopa.

35.  Ipunmun Jle-Ilarense. Karanuzarop. IlpaBuno Bant-T'odda. v (ramma)— Tem-
nepatypHbIil ko3 dunuent Bant-I'odda.

Pa3zoen 7. OCHOBBI OPraHUYECKOM, AaHATUTUISCKON U (PU3KOJUTOUTHON XHUMHUH.

[TpuxknagHas Xxumusi.

36.  Knaccudukanus opraHMuecKux peaxiuii. BaxHeine opraHMYecKre peaxivu.
Buap! nzomepun. @yHKIMOHAIBHBIE TPYIIIBI U KJIACCHI OPraHUYECKUX COETUHEHUH.
37.  Anamutuueckas XxuMus. Xumudeckas nocyna. KauecTBeHHbIN U KOJIMUECTBEHHBIN

aHanu3. MeTronbl KayeCTBEHHOIO W KOJMYECTBEHHOTO AaHAJIU30B: XHMHUYECKHe, (PU3HKO-
XUMHUYECKHE U PU3UIECKHUE.

38. TutpuMeTprdeCcKuii U TpaBUMETPUYECKUIN aHanu3bl. MTHCTpyMEHTAIbHBIE METO-
JIbl: CTIEKTpaJIbHBIE (ONTHUYECKHUE), HIEKTPOXUMHUYECKUE, paclpeieianTenbHble (XpoMaTorpadu-
YECKHE) U PATMOMETPHUUIECCKHUE.

39.  Buzasl qUCHepCHBIX cUCTeM: Tpy0Oast, KOJUIOMIHBIE U UCTUHHBIE (MOJIEKYIISIpHBIC U
WOHHBIC) paCTBOPBL.  PacTBOpHI B 3aBUCHUMOCTH OT pa3Mepa dacTull: HoHHbIe (<10-3), MoyeKy-
JSIpHBIE, KOJUTOUIHBIE. ['eTeporeHHble CUCTEMBI (B3BECH, CYCIICH3UH, IMYIIbCUN).

40. HyTtpunuonorus — Hayka o 3710pOBOM NUTaHWH. VCHo/Ib30BaHME BaXKHEUIIINX CO-
€MHCHUN B TEXHOJOTHH MPOIYKTOB MUTaHUSA. MeTallbl, CIIIaBbl, KOHCTPYKIIMOHHBIE MaTepHa-
JIbl, TOPIOYE-CMa304HbIE MaTepHalibl. Teopus MPOLECCOB KOPPO3UU U METObI OOPHOBI C HEM.



7.3 IlpuMepHbIe TeCTOBBIE 3aIaHUS /I JK3aMeHa U 3a4eTa

Pazoen 1. XuMus: OCHOBHBIE MOHATH. BaneHTHOCTh, CTENEHb OKHCIEHUS, SMIIUpHYE-
CKHE W CTPYKTypHBIC (OpMyJbl coenuHeHni. Kitaccel, Ha3BaHUS COCJMHEHUN M MX OCHOBHBIC
CBOWCTBA.
N3 xakoro BemniecTBa 6omee uem Ha 99% cOCTOUT MOBapeHHas COJIb?
* XJIOPH]I HATpUS
* XJIOPHUJT KaJIHsI
* kKapOOHAT HATPUS
* ruApoKapOoOHAT HAaTPHs
* XJIOpaT HATPHUS

Kakoe BeriecTBo He sIBIsIETCS MTPOCTHIM?
* C60 — pymnepen

* H2 — Bonopon

* S — cepa (kpucTayTnyecKasi)

* C12 — xsop
* CO — oxcup yraepoaa (1)
* O3 — 030H

* S8 — razoo0pa3zHas cepa

Kaxkoe BemecTBo He obnamaer popmyoit C?
BriOepure o1H OTBET:
* caxa
* anMas
* yIoJlb
* rpadut
* KOPYH]

KaxoBa cTeneHb OKHCIICHUS 3JIEMCHTA KHcCJI0poaa B COCAMHCHUHN O30H 03‘7
« 0
)
°+2
-3
. -4

TpuBHnanbHOE HA3BaHUE OKCHJIA KaJIbIUA
e HeraméHasi N3BeCTh

* rameéHasi u3BeCThb

* TUIPUJT YIJIEPOJa

* KBapI|

* CyXOH JEN

KaxkoBa creneHnb OKHCIIEHUS 3JIEMEHTA Cepbl B coequHeHnn Na,S?
e -2
e +5
-3
. +3
. —|—4

Kaxoit n3 metamioB siisieTcs: 6onee akTUBHBIM? PaccTaBUTh MeTauIbl B TIOPSIKE YOBIBAHUS aK-



THBHOCTH.
*Li

*Na

*Ru

KakoBa Bo3MO>KHas BbICIIAsl U HU3ILAS CTEIIEHb OKUCIIEHUS 3JIEMEHTA CEPbl B COCIUHEHUSX ?
Bri6epuTe oguH OTBET:

o +4; -4

*+6; -2

°+5;-3

*«+5;-2

*+6; -3

HasBath KOMIIIEKCHOE COEAMHEHME, YKa3aB €ro THIl, KOMIIEKCOOOpa30BaTelb, JTUraH], BHEII-
HIOI0O ¥ BHYTPEHHIOI c(epy, KOOpAMHAIMOHHOE 4Yuciio KomruiekcooOpasoBarens: [Cr(H,O)4
CL]Cl; [Ag(NH:),]; Ko[Zn(OH)4]; Nas[Al(OH)s].

C KakuM U3 HUXKE NEepPEYNCICHHbBIX BEIIeCTB Oy1eT B3aUMOCHCTBOBATh OKCHJI HATPHSL:
* okcug cepsl (IV)

* OKCHJI KaJIus

®* THAPOKCHU A Maruusd

* COJIsIHAs KMCIIOTa

Pa3zden 2. Turbl XUMUYECKUX PEAKITHIA.
OKWuCIIeHrE WM BOCCTAHOBJICHUE TIPOUCXOIUT TIPH CIICTYIONIUX MPEBPALECHUSAX
® HzSO4 — st;
« S0 — §7;
« HCIO4 — HCI;
* ClO4- — CT;
® ClOz_ ad Clz;
« CrOs> — CrO4%;
« MnOs> — MnO4?

Hcxons u3 creneHn okuciaeHus Woma u cepol B coequHeHusx  Cry(SOs)s; KJ; KJOs; NaxS u
HzSO4 06'L$ICHI/IT€, KAaKHUEC U3 HUX MOFyT GBITB OKHUCJIHNTCIIAMHU, KAKHNC BOCCTAHOBUTC/ISIMH U KaKHC
MOTYT TIPOSIBIISITh KaK OKHCIIMTEIbHBIE, TAK M BOCCTAHOBUTEIIbHBIC CBOMCTBA?

[ToiaéT M noHOOOMEHHAsT PeaKIHs MEXTy KapOOHATOM KaJIBIUS M COJISTHON KUCTOTON?

Kaxkas peakuumst cpenst Oyaet npu ruaposmse conu Mn(ClO4), B BogHOM pacTBope?
(BO3MOXHO HECKOJIBKO IMTPABUJIBHBIX OTBETOB)

* KUCJas

* pH oxomno 7

* OJM3Ka K HEUTpaThbHOM

* pH<7

* HEUTpaabHas

B xakoM 13 mpoIieccoB MPOUCXOIUT OKHUCIICHHE (BOCCTAHOBJICHHUE)?
* Na,S — §°
*« H,S0; — S°

Tun xumuueckon peakuu: N2 + 3H2 < 2NH3



(HECKOJIBKO IMTPABUJIBHBIX OTBETOB)
* COCMHEHHUS

* KHCJIOTHO-OCHOBHAs

* Pa3NOKECHUS

* 3aMeICHUS

* oOpaTumas (paBHOBECHas)

Onpenenuts IJIC rajbBaHUYECKOTO 3JIEMEHTA Pb/Pb**//Co/Co*" npu KoHUeHTpauuu comuei 0,1
MoJIb/J, Temrieparype 273 K.

°0,15B

*0,36 B

*1,8B

*19B

Pazoen 3. Moub, MOJISIpHAsI Macca, MOJISIpHAsE Macca SKBUBAJICHTOB, OCHOBHBIC 3aKO-
HBI O0LIEH XVMHUH.
OnpenenuTh MOJIIPHYIO MacCcy ¥ MOJISIPHYIO Maccy dKBHBasieHTa LisS.
* 46 r/M01b, 23 T/MOIb.
* 46 r/M01B; 46 T/MOIIB.
* 46 r/M07aB; 92 I/MOJIB.
* 92 r/M01B; 46 T/MOIIB.

CKOJIBKO MOJIEKYJ COZlepkUTCs B 2 T H,?

< 6,02 - 107
< 6,02 - 107
6,02 - 10%
¢ 12,04 - 10%
«3,01 - 10%

CKOJIBKO MOJIb ¥ CKOJIBKO MOJIEKYJI COJIEPKHUTCS B XJI0pe 00BEMOM 5 11 (H.y.)?
«0,22; 1,34-10%
«0,11; 1,34-10%
*0,33; 1,34-10%

Kakoit 06beM 3anuMaroT 9 r. Monekyisipaoro 6poma npu 20° C, nasnenuu 715 mMm. pr. cr.?
(760 mm. pt. cT. = 101,3 kIIa)

*1.4n

*1,5n

0,71

*28n

*1.33

Onpenenuts MIOTHOCTh HEU3BECTHOT'O T'a3a 10 BO3AyXY, eciu 1 11 3roro raza Becut 1,9 r.
*1.5
* 6,8
*7,2
*3,2
*5,0

Kakoit 06beM 3aHMMaET 3 T MOJIEKYJISIPHOTO XJIOpA MPH H.y. (HOPMaJIbHBIX YCIOBHUSAX)?
*ln



20
* 61
*3I1

Onpenenuts MOJSIPHYIO MacCy SKBUBAJIEHTa MeTala, eciiu npu cropanuu ero 130 r o6pasyercs
163 1 oxcuma. Kakoii 3T0 MeTajlI, €CJIy ero BAJISHTHOCTh = 2.

* 31,5 r/monb; Zn

* 24 r/monb, Mg

* 87,6 r/moub, Sr

* 137,3 r/mons, Ba

* 9 r/Mo015B, Be

Pazoen 4. Teopetnueckast Heopranndeckast xumusi. CTpo€HHUE aTOMa, XUMHYECKHUE CBSI3H.
KaKkoii aToM 3aBepIaeTcsi 3IeKTpOHHO# (opmyitoit 6S75d'f*?
*Lu
* Se
* Ge
*Pb

CKOJIbKO HEMTPOHOB B HanboJiee pacpoCTPaHEHHOM H30TOIIE AIeKTpOoHeHTpanbHoro aroma Ca?
*20
* 40
*19
*39

YV Kakoro u3 nNepeynciIeHHbIX aTOMOB BBILLE CPOJCTBO K AJIEKTPOHY?
*In

* Sne Sb

o]

y KakKoro mu3 Hepe‘-II/ICJIeHHBIX aTOMOB BBIIIC BHGPFI/ISI I/IOHI/ISaI_II/ISI?
* Sn

*Si

C

Kaxkas popma monexynsr GaH3?
* JTUHEIHas

* TpeyroJibHas

* TpeyroJibHasl OuMupamMuaa

Kaxkoit BanenTHbIM yroi cBsi3u B Mosekysie GaHs?
 180°

«120°

* 109,5°

Kaxoit Tun ruGpuan3anuy neHTpaibHOro aroMa B Mojiekyie TiH4?
* Sp -THOPHIM3AIHS

* Sp -THOPUAH3ALHS

« sp°d-ruGpuausanms

Kaxkoit Tun xummuaeckoii csizu B moJiekyisie Ba=0?
* KOBAJICHTHAsI HEMOJISIpHAS



¢ KOBAJICHTHAJ MMOJIsIpHad
¢* HOHHAasA
¢ MCTAJINIMYCCKasa

Pasoen 5. CriocoOsI BEIpakeHUs! KOHLIEHTpAIHii pacTBopoB. Onpenenenne pH pacTBopos.

Ckonbko rpamm NaNOs u Boasl cogepxurcs B 200 mut pactBopa ¢ mioTHoctbio 1,00674 r/mi,
MaccoBas 110Ji B koTopom 10%?
» macca BentectBa 20,1 r; macca Boasl 181,21
* Macca BelectBa 27,2 r; macca Boasl 305,7 T
* Macca BenlecTBa 29,8 ; macca Boasl 259, 2 1
» Macca Belectsa 27,1 r; macca Boasl 3089 T
e Macca BenectBa 7,1; macca Boger 216,1 r

Kakoa maccoBas nomnst H;SO4 B pactBope ¢ C=3,03 momnb/n, miotHoCTHIO 1,18 r/™Mn?
(BITUCATDH C TOYHOCTHBIO O AECATHIX ITPOLEHTA, nanpumep, 9,6 unu 9.6)

KakoBa maccoBast mosst u MossipHasi KoHueHTpanus skBuBasieHTa HNO3 B pactBope ¢ C=2,27
MOJIB/M, C IIJIOTHOCTRIO 1,113 r/MmiI.

* 13%; 2,27 MOJIB/1

* 16%; 2,27 monb/a

* 18%; 2,27 MOJIB/1

* 20%; 2,27 Mmonb/a

* 22%:; 2,27 monb/a

Ckonpko Boabl HYXHO n00aButTh K 330 mur 8-%-ro pactBopa HCI, uto06s1 npuroroButs 0,1%-
pacTtBop?

*26 11, 70 MII

* 260 mu

*2 1600 mn

2611, 100 M

* 600 M

Paccunraiire pH 0,001 M pactopa HNO,, Kp = 5,0 10™.
* 3,15
+ 0,53
* 1,16
*2,54

Pasoen 6. YripaBneHne XUMUYECKHUMHU PEAKLUAMU, 3aKOH JICHCTBYIOLINX Macc.
Kak uzmenutcs ckopocts npsamoit peakuuu A + 2B = C, eciin KOHLIEHTpAIMIO BelecTBa A yBe-
JUYNTH B 4 paza?
* YBEJIMYUTCA B 4 paza
* yMEHbIINTCA B 4 paza
* YBEJIMYUTCA B 8 pa3

B kakoMm HarpaBIeHUH CMECTHUTCS paBHOBECHE 00paTUMON peakuu
Na(r) +3 Ha(r) = 2NH3(r) npu noBbIILIEHUH J1aBJICHUS?

* BIIPaBO

* BJIEBO

* B CTOPOHY MCXOJHBIX BEIIECTB

* B CTOPOHY NMPOAYKTOB pEaKIUU



Kaxk oTpaszutcst moBsIlieHrne 1aBieHus Ha paBHOBecue B cucteme: 2 Hj (1) + O; (1) = 2 H,0 (3x)?
PaBnoBecue cmecturcs (BIIMCATD)
* BIIPaBO
* BIICBO

[To kakOMy ypaBHEHMIO PEaKLIMU MPHU CTAaHAAPTHOM TemIeparype HIeT pa3lioKeHUE MMEepPOKCUaa
Bonopona? ITOJIb3YSACh CIIPABOYHBIMU JTAHHBIMMU, paccuntarh TermoBoi 3pQexT u
SHTPOIINIO BO3MOXKHOMN peakiuu.

a) H202 ()K) = Hz (F) + 02 (F); 6) H202 ()K) = HzO ()K) + Y 02

Bo ckoibKko pa3 yBeIHYUTCSI CKOPOCTh XUMUYECKOM peakliiy NMPpHU NOBBILIEHUH TEMIIEpaTyphl Ha
300, ecnu TemnepaTypHbIil k03D PUIIMEHT paBeH Tpem?

* B 27 pa3

*B 9 pa3

* Ha 30 rpagycoB

* B 8 pa3

* B 3 pasza

[Ipu temneparype 265 K peaxnus 3akaHnuuBaetcs 3a 10 MuH. 3a Kakoe BpeMs 3Ta peakuus 3a-
KaHuuBaeTcs npu 245 K, eciau remneparypHbliii Ko3pPUIHeHT — paBeH AByM?

* 3a 80 MUH

*3a 9 MuH

*3a 18 MuH

* 3a 6 MUH

*3a 72 MUH

Paszoen 7. OCHOBBI OPraHUYECKOM, aHATUTHYECKON U (PU3KOJUIONIHOM XMUMHUU.

[IpuknagHas xumus.
K He3aMeHMMbIM aMUHOKHCIIOTaM OTHOCST

(HECKOJIBKO OTBETOB)
* (penmnananaHuH
* Tpunroan
* TM3UH
* TPEOHHH
* DIIMIUH
* U30JICHIIVH

Kax HaspIiBaeTcst THII XUMHUYECKON TTOCY IbI, H300paXEHHOM Ha pUCYHKE?

—
L4
25me

* MEH3YypKa
* iurieTka Mopa

* kon6a bronzena
* annapat Kunna

Ckonbko M 40%-ro pactBopa NaOH ¢ mtotHOCTBIO 1,43 /M1 Hy>XHO A7s ipurotosieHust 100



MJI pPacTBOpa ¢ MOJISIPHOM KOHIIeHTpanuei skpuBaieHTa Ca - 0,5 monb/n?
*35Mn

* 5,5 M

* 350 man

* 3,0 M

*3n

Ha nefitpanu3zanuto 0,1 v pactBopa kucnots! nouwio 20 mi 0,2 H pacTBopa menouu. Kakoit 005b-
€M pacTBOpa KUCJIOTHI ObLT B3AT?

* 40 M

* 10 M

* 5 M

* 30 M

Ha neliTpanu3zanuio pacTBopa KHCIOTH 00beMoM 15 Mi1 pacxomyercs menods oobeMom 20 M.
MonsipHasi KOHLEHTpaLMsl SKBUBaJeHTa pacTBopa mienouu 0,5 momaw/i. Onpenenure MOISPHYIO
KOHIICHTPAIMIO PACTBOPA KHCIIOTHI.

* (0,67 MonB/1

* 0,10 MouB/1

* 1,5 Monw/n

* (0,25 MonB/1

Ckompko mit 30% pactBopa eakoro Kayms (TUIOTHOCTBIO 1,29 T/MIT) MOXKHO OTTUTPOBATh 15 Mt
0,25 H pacTBOpa COJIIHOM KUCIOTHI?
Bribepure ouH OTBET:

* 0,50 mn

* 0,15 mn

* 0,43 mn

* 0,54 mn

* 0,19 mn

bydepubiMu cBolicTBaMu 001a/1a€T CMECH:

Bribepure ouH OTBET:

* (CMechb JBYX KHUCJIBIX Pa3HO3AMEIICHHBIX COJI€ MHOTOOCHOBHOM KHCIOThI, HaMpH-
mep, Na,HPO, + KH>PO, — pocdatnsiii 6ydep (pH ~ 7)

* CunpHas KUCIIOTa + €€ COoJib CUIIbHOrO ocHoBaHus, Hanpumep, CH;COOH + CH3;COONa —
aneratHsiit Oydep (pH ~ 5)

* CumpHOE OCHOBaHHE + €ro COJIb CHIIbHOM KHUCIOTHI, Hanmpumep, NH;  H,O + NH,Cl — ammu-
aunslii 0ydep (pH ~ 9)

* Cmech ABYX KHCIBIX pa3HO3AMEIIEHHBIX COJIEH OJHOOCHOBHOM KHCIIOTBI, HaIlpUMeEp,
NaHPO, + KH>PO, — dpocdarnsiii 6ydep (pH ~ 7)

Kakoii crimaB umeer cnenytromuii coctas: Bi (50 %), Pb (27 %), Sn(13 %), Cd (10 %)
BriGepute oquH oTBET:

e Meram JIummoBuna

¢ JlerkomnaBKuii CIjIaB

e CmiaB Poze

C 1 sauBaps 2014 roga B Poccun BBenen mexrocynapctBeHHblil ctanaapt ['OCT 31865-2012
«Bopna. Enuaunna xxectkoctu». [1o HoBoMy 'OCTy keCTKOCTh BbIpa)kaeTcs B rpajycax KeCTKO-
ct (°)K). 1 °K cooTBETCTBYET KOHUEHTPALMH IIEIOYHO3EMEIBHOTO 3JIEMEHTA, YUCIEHHO PaB-
ot 1/2 ero mumamonst Ha utp (1 °K = 1 mr-sxs/n). [To TOCT pazmuuator Boxy ... (HAUTU



COOTBETCTBUE)

* MATKYIO KECTKOCTh €€ MeHblie 2 °K
* CpEIHEN KECTKOCTH JKECTKOCTE 2 — 8 20K
* JKECTKYIO KECTKOCTh Oombie § 0K

skecTKoCTh 2 — 10 °K
skecTkocTh Ooubiie 10 20K

[ToaroroBka npo6 s onpeaenenus ButamuHoB C, B, u B, BompTamnepomeTpuyeckuM MeTo-

JIOM OCyIIecTBIsIeTcs B ciienyromem nopsake (HAUTU COOTBETCTBHUE)

* HaBecky mpo6s1 10-50 1, B3siTO# ¢ TouHOCTRIO 0,01 T, mepeHecTH B MEpHYI0 KOOy Ha
250 cm’

* Jlo6aBute 100 oM’ OMIUCTUILTUPOBAHHOMN BOJIBI, 2 CM° COJISTHOM KMCIOTBI C MOJISIPHOM
KOHIICHTpaIuei 7 MOJIB/IM’

* Harpetp Ha xunsimieit BoasHoii 6ane B redenue 30 mun. Oxnaaute g0 30+40 °C

* Jlo6aButs 0,5 r xyopuaa Mapraaia 4eTbIpEXBOJHOTO, PACTBOPUTH €T0, OTHEHTPU(YTH-
poBaTh B Te4eHHE 15 MUH WK OTQHUIBLTPOBATH Yepe3 IBOMHON OyMaxKHbIN GUIBTP.

* LenTpudyrar caure B Konly, K HeMy T00aBISAOT 3-4 T XJIOpHIA KaHs, OCaIO0K OT-
bunbTpoBaTh Uuepe3 OyMaKHbIN QUIBT.

Buemmnnii Bug npudopos (HAMTU COOTBETCTBUE)

* Konuentpaunonusiii potokomgopumerp KOK-2

* pH-meTp - nonomep 3B-74
* pH-metp — nonomep pX-150 MU

* Peppaxtomerp UPD-454 b2M

* Xpomatorpag OymMakHbIN

* [Tonsspumerp WXG-4

* Bonpramnepmerpuueckuii komriekc CTA

1



8 YueOHo-MeTOAMUYeCcKOe M HH(pOpMALMOHHOE 00ecnieYeHHe JUCIMIITUHBI

8.1 OcHoBHas uTeEpaTypa:

1. BoctpukoBa, H. M. Xumus : yuebnoe nocodue / H. M. Boctpukosa, 1. B. Kozeny6oBa,
I A. KoponeBa. - Kpacnosipck : Cub. denep. yn-t, 2020. - 226 c. Buemnss ccpuika:
https://znanium.com/catalog/product/1819361

2. Heuaena, E. A. Xumust [DnmekTpoHHBIN pecypc]: yueb. mocoome / HeuwaeBa E. A.,
Koxesuna M. H. - Onekrpon.nan. - Omck : Omckuii ['AY, 2019. - 116 c. -

Bremmnsis cepika: https://e.lanbook.com/book/1133502.

8.2 JlonosiHuTEIbHAS JIMTEPATypa:

1. Xumust [DneKTpOHHBIN pecypc|: IPaKTUKYM AJIsl CTY/AE€HTOB MHKEHEPHBIX HaIlpaBJICHUN
/ coct.: T. U. bokoBa, . B. Bacunsnosa, H. A. Kycakuna. - Onekrpon.nas. - HoBocubupcek :
HI'AY, 2011. - 106 c.

Bremnsas cesuika: http://e.lanbook.com/books/element.php?pll cid=25&pll id=4554

2. Capraes, [TaBen Mapkenouu. Heopranmueckast Xumus : yue0. 1moc. Ui By30B IO CIIel.
310800 "Betepunapus" / I1. M. Capraes. - M. : KonocC, 2005. - 270, [2] c. - (YueOHUKH U yueO.
mocoOus JJIsl CTYJIEHTOB BBICHI. y4eb. 3aBefieHuit). - bubnuorp.: c. 262.

3. Heopranuueckass xuMus: OMOTeHHbIE U a0OMOT€HHBIE 3JIEMEHTHI : yueb. moc. Ui CTYH.
By30B Toc crerl. 110401 - 3oorexnaust u 111201 - Berepunapus / [B. B. Eropos u np.] ; mox pen.
B. B. Eroposa. - CII6. [u ap.] : Jlans, 2009. - 313, [1] c. - (YueOnuku 1 By3oB) (CreruanbHas
JTUTEPATypa)

4. Xumus. Xumusi HeopraHuyeckas. XuMus AHaiauTHdeckas: MeTonuveckue yKazaHUs
JUTSE CAMOCTOSITETIHHON paOOThI M 3aJaHHsI K BBHITIOJHEHUIO KOHTPOJIBHOW paOOTHI ISl CTYACHTOB
3a04YHOT0 OT/EJICHUS MHXKEHEPHOro (akyibTera, (aKyIbTETOB arpOHOMHUHU M JIECHOTO XO3si-
CTBa, BETEPUHAPHON METUIIMHBI 1 OMOTEXHOJIOTUH, M TEXHOJIOTHYECKOTO (aKynpTeTa / [cocT. U.
C. llonsuckas, A. JI. HoBokmanosa]; Bonoroackas [MXA um. H. B Bepemaruna — Bonoraa-
Monounoe: UL BITMXA, 2018. - 109 c. (3:1eKTpOHHBIN BapuaHT pa3MelIéH Ha 00p. mopTaie B
Kypce «OO01as 1 mpuKiIagHas XuMUsD»)

8.3 Ilepeyenr MHGpOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yeMBbIX NPH NPOBEICHUHU
HAYYHO-HCCJIe0BATEIbCKOH padoThl, BKJIKYAs NepedyeHb MPOrpaMMHOr0 obdecnevyeHusi U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIuneH3noHHOE MPOrpaMMHOe ofecnedeHne:

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.4. 0T€4eCTBEHHOE

Astra Linux Special Edition PYCB 10015-01 Bepcunu 1.6.

1C:Ilpennpusitue 8. Kondurypamus, 1C: byxranrepus 8 (yueOHnast Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynprantlntoc

Kaspersky Endpoint Security mis 6uzneca CtaHaapTHBIN

CB000aHO pacnpocTpaHsieMoe JMIEH3HOHHOE POrPaMMHOe o0ecreyeHne:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4Y. 0T€4eCTBEHHOE

Sunekc.bpaysep



I/IH(l)OpMaIII/IOHHbIe ClIPaBOYHBIC CUCTEMBI

— EnvHoe okHO j1ocTyna K 00pa3oBaTelbHBIM pECypcaM — PeKUM J0CTyMa:
http://window.edu.ru/

— UIIC «Koncynprantllntoc» — pexxum goctymna: http:// www.consultant.ru/

— WUntepdakc - LleHTp packpbiTs KOpHopaTUBHON WH(MOpMaLuu (cepBep pacKpbITUS WH-
dopmarun) — pexxum pocryna: https://www.e-disclosure.ru/

— NudopmanmonHo-npasosoit nopran TAPAHT.RU — pexum nocryna:
http://www.garant.ru/

— ABTOMAaTHU3MpOBaHHAs clpaBOYHas cucteMa «CeabX03TeXHUKay (Web-Bepcusi) - pesKuM
nocTtyt: http://gtnexam.ru/

IIpogeccnonanbHbie 0a3bI JAHHBIX

— Hayunas snextponnas 6ubimoreka eLIBRARY.RU — pexxum noctyna: http://elibrary.ru

— HaykomeTpuueckast 6a3za gaHHbIX Scopus: 0a3a JaHHBIX pedepaToB U IUTUPOBAHUS —
pexxuM noctyna: https:// www.scopus.com/customer/profile/display.uri

— Oduimaneshblii caiit @enepanbHON CITyKO0bl TOCYJApCTBEHHON CTATUCTUKU — PEXUM J0-
ctyna: https://rosstat.gov.ru/ (OTKpBITBIN 10CTYI)

— Poccuiickas Axkanemust Hayk, OTKpBITBIM JOCTYI K HAyYHBIM KypHAJIAM — PEKUM JOCTY-
na: http://www.ras.ru (OTKpBITBII 10CTY1I)

— OdurmanbHbIi caiiT MUHUCTEPCTBA CeIIbCKOTO X03stiicTBa Poccutickoit denepanum —
pexxuM octyna: http:/mex.ru/ (OTKpBITBIN 10CTYI)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CHCTEMBI:

- JNeKTpOHHBIN OubmmoTeunsiii katanor Web MPBUC — pexxum noctymna:
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=
STATIC&I21DBN=STATIC,

- OBC JIAHb — pexxum noctymna: https://e.lanbook.com/,

- OBC Znanium.com — pexxuM goctyna: https://new.znanium.com/,

- OBC IOPAUT - pesxum moctyma: https://urait.ru/,

- ObC POLPRED.COM: http://www.polpred.com/,

- 9JIEKTPOHHAs OMOIMOTEeKa U3AaTEeITLCKOTO IIEHTpa « Akamemusi»: https://www.academia-
moscow.ru/elibrary/ (komnexius CI1O),

- OBC ®I'BOY BO Bonoroackas [MXA — pexxum goctyna: https://molochnoe.ru/ebs/.

9 MaTepuajibHO-TeXHUYeCKOe o0ecneuyeHue TUCIUIIIMHBI

VYuebnas ayauropust 1225 11t mpoBeaeHUs 3aHATHI JICKITMOHHOTO ¥ CEMHUHAPCKOTO THIIA
(IpaKTHYECKHUE 3aHATHS ); TPYNIOBBIX U MHAWBUAYAIbHBIX KOHCYJBTAUN; TEKYIIETO KOHTPOJIS
U TIPOMEXKYTOYHOM aTTECTAIUH.

OCHaIEHHOCTb:

VYyebnas medenb: ctonsl — 40, ctynss — 70, nocka yueOHas, kadeapa.

OcHoBHOE 000pyOBaHKE: YKPAH Il MPOEeKTopa 1 WIT., MpoeKTop - 1 MmIT., KOMIILIOTEP B
KOMIUIEKTE - 1 mmIT.

KaGuner Ne 38 — 77,7 m".

VYyebnas ayauropust 1325 JlabopaTopusi HEOPraHUYECKOW W aHATUTHIECKON XUMHH, IS
NPOBEICHUS TAOOPATOPHBIX 3aAHATHI.



OcCHaIIeHHOCTb:

VYuebHas Mebeb: 1a00paTOpHbIE CTOJBI — 8, CTOJ I PEaKTUBOB — 4, CTOJI 11 TPHOOPOB
— 2, ctynbsi — 17, nocka yueOHasi, mkad a7 XpaHeHHs] yIeOHBIX MaTepHaioB — 3.

OcHoBHOE 000py10BaHNKE: BECHI JaOOpaTOpHbIE 2 Ki1acca TOUHOCTH, XOJIOAMIbHUK JInbu-
xa, BoJsiHas OaHs, mecyaHasi 0aHs, CIUPTOBKA, (hapopoBasi CTyInKa ¢ MECTUKOM, JIEIUTEIIbHAS
BOPOHKA LMJIMHAPUYECKas, BAKYYM-HAcOC, MajeTKa, apeoMeTp, (OTOKOIOPUMETP KOHIIEHTpallU-
onHblit KOK-2, nonomep 9B-74, snexkrpudeckue MINTKUA, BECH aHATUTHUECKUE, pePpakToOMETp
NP®-454, x0noauIbHUK OBITOBOM, BBHITSDKHOM IIKad, CyIUIbHBIN Kad, MypenpHas mneds.

Kabuner Ne 10 — 55,2 M.

VYuebnas ayauropus 1330 JlabopaTopust o01ieit 1 opraHMuecKoi XMMHUH, JUIsl TPOBEACHUS
1a00paTOPHBIX 3aHATUH.

OcCHAaIIIEeHHOCTb:

Y4eOHas MeOelb: 1a00paTOPHBIC CTOJIBI — 8, CTOJ JIJISl PEaKTUBOB — 2, CTOJI JISI TPUOOPOB
—2, ctynbs — 17, nocka yueOHas, mkad a1 XpaHeHUs yueOHbIX MaTepHaioB — 3.

OcHoBHOE 000pyA0BaHuE: OBITOBON XOJOJMIBHUK, BECHI JAOOpaTOpHbIE 2 Kilacca TOYHO-
CTH, SJIEKTPOIUINTKA, XOJOAMIbHUK JInbrxa, CHMPTOBKH, BOJIsiHAs OaHs MeTaJllIMyecKasi, recya-
Has OaHs1, hapdopoBas cTynKa, MECTHUK, ASTUTEIbHAS BOPOHKA IMIMHIPUIECKas, TaJleTKa, Ba-
KyYM-HacoC, BBITSDKHOM IIKad, CyIIMIbHBIN mKad.

Ka6uner Ne 22 — 42,6 m”.

Oo6ecneyenue oopazoBanus A jaul ¢ OB3

Jlns obecriedueHnss 00pa30BaHKUS MHBAIWAOB U JIMI[ C OTPAaHMYCHHBIMU BO3MOXKHOCTSIMH
3II0OPOBbBsSI peaIN3alusl AUCIUTUIMHBI MOXKET OCYIIECTBISATHCS B aJaITHPOBAHHOM BHJE, MCXOMIS
U3 MHIUBHIYAIBHBIX MCHXO(U3NYECKUX OCOOCHHOCTEH W 10 JIMYHOMY 3asBJICHHUIO O0ydarole-
rocsl, B YaCTH CO3JIaHHS CHICIIMAIbHBIX YCIOBUH.

B cnenmanbHble YCIOBHS MOTYT BXOJAWTH: NPEIOCTABICHUE OTACIBHONW ayTUTOPUH, He-
00XOMMBIX TEXHHYECKHUX CPEICTB, NMPHCYTCTBHE ACCHUCTEHTA, OKA3bIBAIOIIETO HEOOXOIUMYIO
TEXHHYECKYIO TTOMOIIb, BBIOOP ()OPMBI NMPEJOCTABICHUS MHCTPYKIUU 110 TOPSAAKY HNPOBEICHUS
TEKYIIEro KOHTPOJIA U MPOMEKYTOUYHOM aTTeCTAllH, MCIOJIb30BAHUE CIIEHUAIBHBIX TEXHHYE-
CKHUX CPEJICTB, IPEIOCTaBICHHE TIEpEePhIBA IS IPHUEMa IHIIH, JICKapCTB U JIp.

JUis I ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMH 30POBBSI MPEIYCMOTPEHA OpraHHU3alus
KOHCYJIBTAIIMH C HCIIOIb30BAaHNEM JIEKTPOHHON TTOYTHI.

Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHON PabOThl OOyYaromuxcs U3
YHCIIa MHBAJIHM/IOB U JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasisrorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbsSI U BOCHPUATHS MH()OPMAIIH:

Jnst L ¢ HapyIeHUSIMH 3PEHUS:

- B Ile4aTHOU (hopMe YBEIMUECHHBIM HIPUPTOM,

- B (hopMe IEKTPOHHOTO JOKYMEHTA.

Jnist a1 ¢ HapyIIEHUsIMH CITyXa:

- B IeyatHou opwme,

- B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUnst UL ¢ HapyIIeHUSIME OTIOPHO-/IBUTATEIBHOTO amIapaTa:

- B IIe4aTHOHU ¢opme,

- B (hopMe IEKTPOHHOTO JOKYMEHTA.

JlaHHBII IepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa 00y-
YJAIOIIUXCA.



10 Kapra komneTeHIUii AUCHUNJIMHBI

Xumus (HanpasJjeHue noaroroBku 35.03.06 — Arpoun:keHepus)

Llens qucHUIIMHEL

OCBOCHHE CTYJCHTAMHU TEOPETUIECKUX, METOJOIOTHUECKHUX M MPAKTUYECKUX 3HAHMH, (POPMHUPYIOMNX COBPEMEHHYIO XUMHUIECKYIO OCHOBY ISl OCBOE-
HUSI IPOQHUIMPYIOINX Y4eOHBIX JUCHHUIUIMH M JJIsI BBIITOJTHEHHS B OyIyIIeM OCHOBHBIX ITPO(ECCHOHANBHBIX 33134 B COOTBETCTBHHU C KBUIN(HKALHUEH.

3amaun JTUCIUIIINHEI

- II0Ka3aTh CBsI3b XMMHYECKUX HAYK C APYTHMH JUCHUIUIMHAMH y4eOHOTO IUIaHa OArOTOBKH OaKaiaBpa 300TeXHHUH;

- IPUBHUTH CTYACHTAM 3HAHHUSI 10 TEOPETHIECCKUM OCHOBAM XMMHH M CBOWCTBAM BOKHEWUIIHMX OMOTCHHBIX M TOKCHYHBIX XHMHUYECKUX DIICMEHTOB H
00pa3yeMbIX HMH MIPOCTHIX M CIOKHBIX HEOPTAHMIECKUX BEIIECTB, HAYINUTh CTYICHTOB IIPE/ICKAa3bIBATH BO3MOXKHOCTh U HAIIPABIICHUE IPOTEKAHMSI
XAMUYECKUX PEaKLHii, yCTAHABINBATh B3aUMOCBS3H MEXKIy CTPOCHHEM BELIECTBA M €0 XUMHUYECKHIMH CBOHCTBAaMU, IIOJb30BATHCS COBPEMEHHOM XH-
MHYECKON TEPMHHOJIOTUEH, IPUBHUTH HABBIKU PACYCTOB C HCIOJIB30BAHUEM OCHOBHBIX MOHSATHII H 3AaKOHOB CTEXHOMETPHUH, 3aKOHA JSHCTBYOIIMX MAacc,
TOHSATHS BOJOPOIHBIH MOKA3aTEIN U PACUETOB, HCOOXOJMMBIX [UISl IPUTOTOBICHHUS PACTBOPOB 33IaHHOTO COCTABA, 03HAKOMHUTD CTYJCHTOB C 0COOCH-
HOCTSIMH XMMHUYECKUX CBONCTB BaXKHEHIINX OMOTCHHBIX MAaKPO- H MHKPOJIEMEHTOB, a TAKXKE 3JIEMEHTOB, COSMHEHHS KOTOPBIX MPECTABIISIOT COOO0M
OIMAaCHOCTh JUIsl OKPY>KAIOIICH Cpeibl, BRIPA0OTATh y CTYJACHTOB OTBETCTBEHHOE OTHOIIICHHE K TPUMEHCHHIO CPEJCTB XMMHU3AIIUH B UX OyIylIen mpak-
THYECKOH JeITeNIbHOCTH, 00pb0a ¢ He0OOCHOBaHHOI XxeModoOueH.
- 3aKPEMUTh HABBIKK PabOTHI ¢ Y4eOHOM, MOHOIpadUIECKOi, CIPABOYHON XMMHUUYECKOW TUTEPaTYPOil, B TOM YUCIIE C HHTEPHET-PECYPCOB.
- Pa3BUTh HCCIE0BATEILCKUE HABBIKH, TOBBICHTH YPOBEHb CIIOCOOHOCTH K CaM000pa30BaHUIO; pa3BUTh HHOOPMALMOHHYIO KYJIBTYPY.

B Ipouecce OCBOCHUA Z[aHHOﬁ JAUCHUIUIMHBL CTYACHT q)opMpreT 1 JCMOHCTPUPYET CICAYIOIIUC

O0meKyJIbTYpPHbI€ KOMIIETEHIIUH

Komnerennuu TexHomno- ®dopma
[lepeyeHb KOMIIOHEHTOB (TNIAHUpYEMbIe | THH (Op- | OIEHOYHO- o
CryrieHu ypoBHEH OCBOCHHS KOMIIETCHITHN
Wnpexc DopmynHupoBKa pe3yNbTaThl O0Y4IEHMS) MHpPOBa- TO cpea-
HUS CTBa
ObémenpodeccuoHaJbHble KOMIETEHUHH
OIIK-1 | Cnocoben pemaTs 3unath: Jlexuun Tectupo- Iloporosrlii (yA0BJI€TBOPUTEILHBII)
THUIIOBEIC 3319 OCHOBHBIE 3aKOHBI MaTeMaTH4Ye-CKHUX, BaHUE Ot 51-64 6an10B
npoQeCcCHOHANBHON | €CTEeCTBEHOHAYYHBIX U Jlabopa- 3HaeT OCHOBHBIE 3aKOHBI MAaTEMAaTHYECKHX, €CTECTBEHOHAYYHBIX M 00-
JACATCIIbHOCTH HA O6LLler0(I)eCCI/IOHaJ'II)HbIX JAUCHU-IIJINH, TOPHBIC Y cTHBII meroq)eCCHOHaﬂbelX JUCHUIIINH, HeO6XO[l,I/lMI)IX IJId peUICHUS THUIIO-
OCHOBE HeO6XO[[I/lM])IX AJid peHICHU THIIOBBIX pa6OTbI OTBET BbIX 3a/1a4 B O6.]'laCTl/I ArpOUHKCHEPUU.
3HaHUIl OCHOBHBIX 3ajJa4y B 00J1acTH IIpoaBuHYTHII (X0po11I0)
3aKOHOB MaTeMaTu- arpoUHKEHEPUU. Camocro- Ot 65-84 6ann10B
YECKUX U YmMmernb: ATeNbHAs YMmeeT nH(OPMAIIIOHHO-KOMMYHHKAIIMOHHBIMH TEXHO-OTSIMHUH B pelle-
€CTECTBEHHBIX HayK | MCIOJIb30BaTh 3HAHUS OCHOBHBIX 3aKo- | pabora HUH THITOBBIX 3a]a4 B 00JIaCTH ar-onHXEHEPHH.

C IPUMEHEHUEM
HH(POPMAIIIOHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH

HOB MATCMATHYCCKHUX H CCTCCTBCHHBIX
HayYK I pECIICHUA CTaHAapTHBIX 3a1av B

arpoWH)XEHEPHH.
Buaanern:

I/IHq)OpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHBIMI/I
TCXHOJIOTAMUMN B PCIICHUMN TUIIOBBIX 3a-

Bbicokuii (oTsIMuHO)
Ot 85-100 6an10B
Baaaeer nH(pOPMAITMOHHO-KOMMYHHUKAIIOHHBIMI TEXHOJIOTSIMHH B pe-
IIICHUH TUTIOBBIX 3a7a4 B 00J7aCTH arpOMHKEHEPHH - METOJaMH XUMHUYE-
CKOH MICHTU(UKAIINHN.




J1ad B 00JIACTH arpOWH)KEHEPUH.
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