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[Tporpamma coctaBiieHa B cooTBeTcTBHM ¢ TpeboBanusimu @I'OC BO mo HampaBiieHUIO
noarotoBku 35.03.06 «ArpouHkeHepus».

Paspaborunk: kann. Texs. Hayk [lomsackas U.C.

[TporpamMma omoOpeHa Ha 3acemaHud Kadeapbl TEXHOJOTHH MOJIOKA W MOJIOYHBIX MPO-
nyktoB 24 suBaps 2023 roga, mpoTtokost Ne 6.

3aB. kadeapoil: kKaHa. TEXH. HayK, JoreHT 3aberamosa [.H.

Pabouas mporpamma JUCIMILIHHBI COTJIACOBaHA Ha 3aCEAaHUU METOIUYECKON KOMHUCCHHU
TexHoJormdeckoro gakynprera 16 gpespais 2023 roga, mpotokoi Ne 6.

[Ipencenarenp METOAUUYECKON KOMMCCHM: KaHJ. TEXH. HayK, AoueHT bypmaruna T.1O.



1 eap 1 327291 JUCIUAILTHHBI

I_[CJ'IB - anOGpeTeHHe CTYACHTAMU 3HAHUU O CTPOCHUN U CBOMCTBAaxX HCOPraHN4CCKUuX
BCHICCTB, TCOPCTUUCCKUX OCHOBAX H O6I_I_II/IX 3aKOHOMCPHOCTAX MNPOTCKAHHA XUMHYCCKHUX pCaK-
I.II/IfI, O TCOPCTUUCCKUX OCHOBAX U IMPAKTHYCCKHUX IIPUEMAX OCHOBHBIX XMMHWYCCKHX H (1)1/[31/11(0-
XAMUYECKUX (MHCTPYMEHTAJIBHBIX) METOIOB aHAJIH3a.

3a/:[atn/1: IMOJIYYCHUE CTYACHTaMU 3HAHUMU O

- CTPOCHHH U CBOMCTBax HCOPTaHNYCCKUX BCIIECCTB,

- TeOpeTI/IquKI/IX OCHOBAax Hu O6IIII/IX SaKOHOMepHOCTHX HpOTeKaHI/IH XUMHUYCCKUX peaK-
LW

- TGOpCTI/I‘-IGCKI/IX OCHOBAx " HpaKTI/ILICCKI/IX HpI/ICMaX OCHOBHBIX XUMHWYCCKUX U I/IHCpr-
MCHTAJIbHBIX METOJ0B aHAJIn3a.

2 MecTo nucHUILIMHBI B cTpyKType OOII

Jucuumimnaa «XuMHs» OTHOCHUTCS K 0a30BOM YacTH IUCIMILIMH OCHOBHOW 0Opa3oBa-
TEJIbHOM mporpammbl Beiciiero oopazosanus (OOIT BO) mo nanpasnenuto noarorosku 35.03.06
— «Arpounxenepus». Mnaexc no yuebnomy miany — 51.0.11.

K uuncny BXOJHBIX 3HaHHM, HABBIKOB U KOMIETEHIUI CTYAEHTA, IPUCTYMAIOIIEro K U3y-
YEHUIO JUCLUIUIMHBI «XUMUS», TOJKHO OTHOCUTBCA CIIEYIOLIee:

- 3HaHHE XUMHYECKOW CMMBOJMKH, [lepuoandeckoit cuctemsl (He MeHee yeM Ha 300 GaymioB mo
3IIEKTPOHHOMY TpeHaxEpy «Ilepuoudeckas cucrema»);

YMEHHUE HaXOJUTh MOJIIPHYIO MaccCy BEILECTB,;

- 3HaHME OCHOBHBIX THIIOB XMMHYECKHMX IPEBpAILlEHUI 1 yMEHHE pellaTh 3aau M0 XUMHYe-
CKUM YPaBHEHUSM 10 COOTHOILLICHHIO YHCIIa MOJIEH BELECTB B IPEBPAILCHUH;

- BJIaJICHHE€ OCHOBAMH MTPAKTHUECKHUX HABBIKOB pabOThl B XUMUYECKO 1TabopaTopuu.

OcBoenue y4eOHOM AUCIUILIUHBI « XUMUA» 0a3upyeTcss Ha 3HAHUSAX U YMCHUSX, IONY-
YEHHBIX CTYIEHTaMU IIPU U3YYEHUHU XUMHUHU B IPOrpaMMe CpeHEro oOpa3oBaHUsl.

3HaHUs, YMEHHS W HaBBIKH, GOPMHUpYEMbIE TaHHOW y4eOHOW TUCHUIUTMHOW, HEOOX0Iu-
MBI JUIsl U3ydeHus nocienyromux guciuumini: b1.0.17 MarepuanoBeneHre U TEXHOJIOTHS KOH-
CTPYKLMOHHBIX MaTEpPHAJIOB.

3 Komnerenuun ody4yarouierocsi, popMupyemMsbie B pe3yJabTaTe 0OCBOCHHS Y4eOHOM AUCIH-
ILUINHBI

[Tpouiecc M3y4eHUs AUCHUIUIMHBI «XUMUSI» HampaBieH Ha (GOPMUPOBAHHUE CIIETYIOLTHUX
KOMIIETEHIIN U

oouwenpogeccuonanvnoie (OIK):
OIIK 1 - Cnocoben pemath THIOBBIC 3a7add MPO(ECCHOHATBHON IEATEIHPHOCTH Ha OCHOBE
3HAHUI OCHOBHBIX 3aKOHOB MaT€MaTHYECKHX U €CTECTBEHHBIX HayK C MPUMEHEHHuEeM HH(opMa-
[IUOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH.

Hns dopmupoBanms komneteHmu OIIK-1 ctyneHT qomxeH:

3Hamb:
- OCHOBHBIE 3aKOHBI XUMUH,
- CBOICTBa PAacTBOPOB HEBJIEKTPOJIUTOB M AJIEKTPOJUTOB, OKUCIHUTEIbHO-BOCCTAHOBUTENIbHBIE
IIPOLIECCHI;
- CBOMCTBa XUMHUYECKHUX JIEMEHTOB,;
- OCHOBHBIC XMMHUYECKHE U (PU3UKO-XUMHYECKHE METO/IbI aHAlIM3a BEIIECTB, UX CYIIHOCTb, TE€O-
peTHYECKHEe OCHOBBI M 00JIACTH MPUMEHEHHU S, METPOJIOTHIECKUE XapaKTEePUCTUKA METOJIOB aHa-
7U3a, MPUHIUIEL pabOTHl B KOMaH/Ie MPH BBITIOJHEHUH HCCIIEI0BAHUMH;

ymMems:



-IIPOTHO3UPOBATh CBOKMCTBA AJIEMEHTOB U UX BAXKHEUIIMX COCIMHEHUH IO MOJIOKEHUIO DJIEMEH -

TOB B niepuoaudeckon cucreme .M. Menneneena,

-OMPENEIATh BO3MOKHOCTh U IIyTh CAMONIPOU3BOJIBHOIO IMPOTEKAHUS XUMUYECKHUX MTPOLIECCOB;

-noAOUpaTh ONTUMANbHBIE YCIOBUS MTPOBEICHUS XUMUKO-TEXHOJIOTUYECKUX PEAKIIHil;

- BRIOMpaTh METO/Ibl aHATM3Aa BEIIECTB, TOTOBUTH CTaHAAPTHBIE PACTBOPHI,

- IJTAHUPOBATh M OCYILECTBISATh XUMUUYECKUN SKCIEPUMEHT, aHAJIU3UPOBATh U UHTEPHPETHPO-

BaTh IOJIYYCHHBIC PE3YJbTaThl, (POPMYyIUpPOBATH BBIBOBI, MCIOJH30BaTh OCHOBHYK) XHUMUYE-

CKYIO almapaTypy ¥ IpuOopsl isl HHCTPYMEHTAIbHOTO aHaJIN3a,

- KPUTHUYECKH OIICHUBATh TPUHUMAEMBbIC PEIIEHUs U BEIOMpaTh HanboJiee ONTUMaJIbHBIC,

- CpaBHHUBATH MOJIYUCHHBIC JAHHBIC U HACHTU(PHUIIMPOBATH UX C TPUMEHSIEMBIMH METOIaAMH;
enademn.

- OCHOBHBIMH XHMHYECKUMH U (PU3UKO-XUMUUIECKUMH METOJIaMH aHan3a (TUTPUMETPUUYCCKHT,

IPaBUMETPUYECKHUN, HOHOMETPUYCCKHUH, CIIEKTPO(POTOMETPHUCCKHUH).

4 CTpyKTypa U coepxaHue Y4eOHOl 11 CHUIIINHBI

OO61w1ast TPyA0E€MKOCTb AUCHUILUIMHBI COCTABIIACT 4 3a4eTHBIX SAUHULL.
4.1 CtpykTypa y4eOHOM AU CUUILIHHBI

. Bcero Cemectp Bcero

Bun yae6HO# paboTHI o110 1 P

AynuTopHbIe 3aHATHS (BCEro) 68 68 12
B TOM YHCIIE!

Jlexuun (JT) 34 34 6
Jlaboparopusie pabots! (JIP) 34 34 6
Kontponsuas pabora (KP) - - 9
CamocrosTebHas padora (Bcero) 58 58 121
By mpoMexxyTouHoH aTTecTanun DK3aMeH DK3aMeH
4acpl 18 18
OO0111as1 TPYIOEMKOCTb, Yachl 144 144 142
3a4yeTHBIC CIUHHULIBI 4 4 4

4.2 Coaep:xaHue pa3aeioB Y4eOHOI TUCIHUNIHHBI

Pazoen 1. XumMus: 0CHOBHbIE MOHATHUSA. BaJeHTHOCTD, CTENEHb OKUCICHUS, IMITUPUYE-
CKHE U CTPYKTYpHBIC (opMynbl coenuHeHui. Kiaccel, Ha3BaHUS COCTUHEHUH U WX OCHOBHBIC
CBOMCTBA.

XuMus Kak HayKa O BEIIECTBaX M MX MPEBPAIICHUSAX. ATOM, MOJEKY/a, HOH (KaTHOH,
aHWOH). BaneHTHOCTh (KOBaJIeHTHOCTH). CTEleHb OKHUCIICHUS DJIEMEHTA B BEIIECTBE. XUMUYC-
CKUH 3JeMeHT, u3oronbl. Knaccudukaiyss 1 HOMEHKIATypa XMMHUYECKUX AIIEMEHTOB, MPOCTHIX
BEIIECTB M HEOPTaHMUYECKUX COCAMHEHUN. DMIUpHUecKrue (GOPMYIbI U CTPYKTYPHBIE (POPMYIIBI
BerecTB. [Ipocteie BemiecTBa. CloxHbIe HeOpraHudeckue BeriectBa (coemunenus). Kiacc op-
raHUYeCKuX coequHeHui. OCHOBHBIE OKCUBI U UX CBOMCTBA. KHCIOTHBIE OKCHIBI, UX CBOMCTBA.
AmdoTepHbIe OKCHIBI X CBOHWCTBA. KUCIOTHI M uX cBoiicTBa. OcHOBaHUs (OCHOBHBIE THIPOK-
cipl) 1 ux cBoiictBa. Conu u ux cBoiictBa. Kommiekcnoe coeaunenue. Juran, KOMILIEKCO00-
pazoBareiib, KOOPJIAUHALMOHHOE YHCIIO.

Pazoen 2. Tunbl XMMHYECKMX peakuuii. Xumideckas peakuus. THIBI peaxiuii: -
OKHUCITUTENIbHO-BOCCcTaHOBUTENIbHBIE peakiinu OBP u vHe OBP; peakuuu npucoemunenus (acco-
[[MAIMH, arperaiuu), pasaokeHus (OTIICIUICHNs), OOMeHa W 3aMEIICHHs, MEePErpyIIUPOBKH; -
HelTpanu3anuy, HeoOpaTuMbIe; 00paTUMBIE; YHAOTEPMHUUECKUE; PEaKIUU KOMILIEKCO0Opa3oBa-
HUS, TPOCTHIE, CJOXKHBIE; - TOMOTEHHBIE, reTeporeHHble. OKUCIUTENbIHbIE, BOCCTAHOBUTEb-
HBIE PEaKIMU. PEeaKIMu AUCIPONOPLUUOHUPOBaHUS, BelecTBa OKUCIUTENN U BOCCTAHOBUTEIIH.
Peakuuu nedTpanuzauuu. HMonHOoOOMeHHast peakuus. B kakux ciaydasx uaér MOHOOOMEHHas
peakuus. DJeKTpoXuMudeckass peakuus. Onekrpoabl. AHoA.  OCHOBHBIE 3aKOHOMEPHOCTHU
anekTpoxumuieckoro npouecca. E/IC ranpBaHNYeCcKOro 2J1€MEHTa.




Pazoen 3. Moab, MOJISIpHAsi Macca, MOJISIPHasi Macca SKBMBAJIEHTOB, OCHOBHbIE 3a-
KOHBI 001el xumuu. Moisie. MousipHas macca. MosisipHast Macca SKBUBAJIEHTA. DKBUBAJICHT.

3akoH ABoranpo: Crnenctsus u3 3akoHa Aporaapo. IInoTHOCTE 01HOTO ra3a no-apyromy.

VYpasuenne Knaneiipona-MenzaeneeBa A UACaNbHBIX ra30B. 3aKOH COXPAaHEHUSI MacChl
U 3HEpruu. 3aKOH MOCTOSHCTBA COCTaBa: 1aJIbTOHU/bI, OEPTOJIN bl 3aKOH SKBUBAJIECHTOB.

Pazoen 4. Teopernueckas HeopraHudeckasi xumusi. CTpoeHHE aToMa, XHUMHUYECKHE
cBsi3u. Pa3zmepsl, 3apsabl 1 Macchl aTOMOB M HYKJIOHOB. ATOMHast opOuTais Yncio 3JeKTpOHOB,
POTOHOB W HEHUTPOHOB B 3JEKTPOHEHTpalbHOM aToMe. Macca aroma (€ro MaccoBOE YHCIIO).
CoBpeMeHHBIE TIPEICTABICHUS O CTPOCHUM aTOMa B COOTBETCTBUM C NPUHIMIIOM HAaMMEHBILIEH
sHepruy, npasuio KireukoBckoro, npunnumnom Ilaynu u npaBuiom 'yHna. [IpuHnmn HaumeHb-
mel sHeprun. [Ipasmio Kneukosckoro. [Ipuanun [laynu. IIpasuno ['yana. Ypasuenue Jlyu [le
Bpoitns, h- nocrosuuas [Tnanka. Ypasuenue [lnanka [Mepuognueckuit 3akon J[.1. Menneneepa
CpolicTBa 3JIEMEHTOB U UX COEJIMHEHUH B MEPUOJUYECKOM 3aBUCHUMOCTH OT 3apsiia aTOMHBIX
snep snemeHToB. M300apel. M3oTonsl. M3oTomnbl. CpoacTBo k anekTpony Ecp. DHeprus nonusa-
1y aromoB EnoH. Xumunueckas cBa3b. [lpuunna oOpas3oBanus xum. CBsizu. DHEprust CBA3M U
A cBsi3u. KoBaneHnTHas (Wi oObeMHEHHAs) XMMHUYecKas cBsi3b. Haceiiaemocts. Hampas-
JICHHOCTb CBsi3U. lIpocTpaHCTBeHHAs KOH(PUrypauus MOJEKYN MPH Pa3IMYHOM THUIIE THOpUIU-
3alUM, BAJICHTHbIN yros. HoHHas cBsa3b. Ee coiictBa. Meramnndeckas cBa3b. MexMoIIeKy-
JSIPHOE B3aUMO/ICHCTBUE. MOH-UIIOJIBHOE; TUTIONb-IUTIONIBHOE (OPUEHTAMOHHOE); WHTyKIIMOH-
HoOe; JaucrnepcuoHHoe. Ban naep BaambcoBbl cuibl. Bomopoanas cBszb. ['mapoduiibHo-
rusipooOHOE B3aUMOJEHCTBUE. ArperaTHOe COCTOSIHME BellecTBa. TBEpble BellecTBa KpH-
cTajuindeckue u amopgHsle. AHU30TponHOCTh. M30TponHOoCTh. Kuakoe cocrostaue. JKuakokpu-
crajuindeckoe coctosgnue. ['a3, nap. Ilnazma. OCHOBHBIE CBOMCTBA XUMHUYECKUX DJIEMEHTOB pas-
JIMYHBIX IPYIII EPUOINYECKON CUCTEMBI U X COCTUHEHUM.

Pazoen 5. CniocoObl BbIpakeHHsi KOHIleHTpanuii pactBopoB. Onpenenenne pH pac-
TBOPOB.

PactBopbl. PacTBOphl Kak MHOTOKOMIIOHEHTHBIE CUCTEMBI. [IpU3HAaKKM XMMUYECKON peak-
MU TIpU PacTBOpEHUU BeniecTBa. OCHOBHbBIE CIIOCOOB! BHIPAKEHUS KOHLEHTpALUi pacTBOPOB!
MmaccoBas noas W, MonsipHast koHueHnTpauus C, MossipHas KOHLIEHTpalus skBuBaieHTa Ca, Mo-
JsuTbHAsE KoHueHTpanus b, Tutp T. Bonopoansiii nokazarens, pH. CuiibHBIC KHCIOTHI, CUIIbHBIC
ocHoBaHus. CTemneHb AUCCOUMALUY JUIS CHIIBHBIX U clabbiX anekTponutoB. Pacuer pH ans kuc-
aot. Pacuer pH s ocHoBanwmii (rugpokcuaoB). ['maponus cosneit. pH cpenbl mpu pa3indHbIX
ClIydasx TMIpOJIu3a.

Pa3zoden 6. YnpapjieHHe XMMHYECKMMH PeaKkUHsIMH, 3aKOH JeificTByIOIMX Macc. Xu-
Mudeckas TepMOJUHAMKKa. TepMoauHaMuueckas cucrtema. ['omoreHHas cucrema. Ilapamerpsr,
XapaKTEpPU3YIOIIME COCTOSIHME TEPMOJAMHAMUYECKOM CHCTEMBI. Macca, KOJIMYECTBO BEILECTBA,
00béM, Temnepatypa (T), aaBienue (p), koHueHTpanus (c). OYHKIUU COCTOSHHS CUCTEMBI pac-
CUHMTBIBAIOT MCXOJS U3 3HAUCHHUI MapamMeTpoB e€ cocTOsHUS: BHYTpeHHss sHeprus U (momHas
9HEPIHsl BCEX YACTHIL OTOM CHCTEMbI Ha MOJICKYJSIPHOM, aTOMHOM U SIIGPHOM YPOBHSIX); QHTPO-
nust S, Jhx/monbs K (QyHKIHS Mepbl HEYHOPSIOUYCHHOCTH CHCTEMBI, T.€. HEOJIHOPOJHOCTH pac-
TIOJIOXKEHUS M BIDKEeHUs e€ yacTuir); sHTainenus H, k/Dx/mMonb (QyHKIHS SHEPreTHYecKoro co-
CTOSIHHSI CUCTEMBI TIPU M300apHO-U30TEPMUUECKUX YCIIoBHsIX); DHeprus ['uboca G, k/x/Mob
(00oOmEnHas pYHKIMSI, YUUTHIBAIOLIAS HEYMOPSIOYEHHOCTh U YHEPIeTUKY CUCTEMBI MPU U30-
0apHO-U30TEPMHUYECKUX YCIOBHUAX). DK30TEPMHUCCKHUE M SHIOTEPMHUYCCKHE Mpoiecchl. Tep-
MOXHMMHUYECKHE ypaBHeHUs. Hopmambhble ycimoBus B TepMoxumud H.y. (1 momb, 760 mm
pr.c1.=101325 Ila, 298 K=25° C) u crannmaprubic pyHkiuu. 3akoH ['ecca. Xumudeckas KuHe-
TUKa. DHEpreTuka XUMUYeckux mnpoueccoB. Kartanus. Karamuszatopbl. 3akoH AEHCTBYIOIMX
macc: CKOpOCTh IPOCTON TOMOTCHHOM PEaKLuH, K — KOHCTaHTa CKOPOCTH KOHKPETHOH peaKIny.
HeoOparumbie peakuuu. OOpaTuMble MpoLecchl XMMHYECKOe PaBHOBECHE. 3aBUCUMOCTh KOH-
CTaHTbl XMMHYECKOI'O PAaBHOBECUS OT IMPHUPOJAbI PEArMPYIOLIMX BEIIECTB M TEMIEPATyphl, OT
KOHLIEHTPALM{ pearupyolux BEeUeCTB, AaBJICHUS U NPUCYTCTBUA KaTanu3aTtopa. [Tpunnun Jle-
Hlarense. Karanuzarop. [IpaBuno Bant-I'opda. Temneparypusiii koapduuuent Bant-I'odda.



Pazoen 7. OCHOBbI OpPraHMYecKoil, aHAINTHYECKOH W (U3KOUIOHAHON XHMHH.
Ipukaagnas xumusa. Knaccupukanus opraHuyeckux peakiuil. Baxneiimme opranudeckue
peakuuu. Buapl nzomepun. @yHKIMOHAIBHBIE IPYIIIBI U KJIACChl OPraHUYECKUX COCIMHEHUM.

Ananutnueckas xumus. XuMudeckas nocyna. Kauecrsennsiii ananus. KonnuecTBeHHbIN
a”Hanmu3. Turpumerpudeckue meTonabl aHanu3a. KucioTHo-ocHOBHOE TUTpoBaHME. Penokcumer-
pus. XapakTepUCTUKA U TEOPETHUYECKHE OCHOBBI MeTona. Kpussle TuTpoBanus. MHAMKATOpHL
[epmanranatomerpus. Monomerpust. Bpomatomerpus. Lleppumerpus. Juxpomaromerpust. Tu-
TaHOMETpHs. AcKkopOuHOMETpHs. MeToabl OCaKIACHUS U KOMILIeKcoHOMeTpus. CyIIHOCTh Me-
TOA0B ocaxaeHusa. CrocoObl onpeaeseHus] TOYKU 3KBUBaJIeHTHOCTH. KpuBble TuTpoBaHus. Ap-
renTomerpus. Ponanomerpusi. Mepkypo n Mepkypumerpus. Komnnekconomerpus. [Ipaktuue-
CKO€ NMPHUMEHEHUE KOMIUIEKCOHOMETpUH. ['paBumerprnuecknil aHanu3. MIHCTpymMeHTaIbHBIE Me-
TOJIBI: CHEKTpaJbHBIC (ONTHYECKHE), JICKTPOXUMHUYECCKUE, paclpeIeuTebHbie (XpoMarorpa-
(duyeckue) U painoMeTpUdecKe. BUibl AUCTIEPCHBIX CUCTEM: Tpy0asi, KOJUIOMIHbIC U UCTUHHBIC
(MOJICKYJISIDHBIC U HOHHBIC) PAaCTBOPBI.  PacTBOPHI B 3aBUCHMOCTH OT pa3Mepa YacTHIl. HOHHBIE,
MOJICKYJISIPHBIC, KOJUIOUAHBIC. ['eTeporeHHbIe CUCTEMbI (B3BECH, CYCIICH3UH, SMYIILCHH).

Hcnonp3oBanue BaXHENIINX COCIMHEHUN B TEXHOJIOTUH IIPOAYKTOB nuTanus. Hyrpunu-
0JIOTHSl — HayKa O 3J0pOBOM IUTaHUM. MeTasuibl, cIijiaBbl, KOHCTPYKIIMOHHBIE MaTepHabl, TO-
prode-cMa304Hble MaTepualibl. Teopusi MpoILeccoB KOPPO3UH U METOJbl OOphObI ¢ Hel. 3akoH
Payns. Hay4yHo-TeopeTrueckoe WM Hay4dHO-IIPAKTUYECKOE MCCIENOBAaHUE 110 NPUKIAJAHOU Te-
MAaTHKE.

4.3 Pa3nesibl ydeOHOH THCHMIIMHBI M BUAbI 3aHSTHIA

Ne Hammvenosanne pazaena yaeOHOM mucuuiuinesl | Jlexmum Jlabopatopubie CPC | Konrpons | Beero
ILI1. paboTeI
XuMus: OCHOBHBIE IIOHATHA. BalleHTHOCTS,
CTEICHb OKHUCIICHUS], AMIIUPUUECKHE U CTPYK-
1 TypHeie  (dopMmyabl  coemuHeHuid.  Kiaccel, 4 4 8 2 18
Ha3BaHUS COCIMHEHHH UM HX OCHOBHBIC CBOIi-
CTBa.
2 THUMbI XUMHUYECKUX peakIi. 4 4 8 2 18
3 Mornb, MOJIsIpHasl Macca, MOJISIpHasl Macca SKBU- 4 4 8 2 18
BaJICHTOB, OCHOBHBIE 3aKOHBI 00IIel XUMHH.
4 Teopernueckast Heopranuueckast xumus. Ctpo- 4 4 8 2 18
€HHE aToMa, XNMHUUECKHUE CBSI3H.
5 Crioco0bl BBIpa)KeHUSI KOHIIEHTpaunuii pacTBo- 4 4 8 2 18
poB. Onpenenenue pH pacTBopos
6 anpaBneHHe XMUMHUYECKAMH PEAKIUSIMHI, 3aKOH 4 4 8 2 18
JICWCTBYIOITNX MacC
OCHOBBI OpPraHNYECKOH, AaHATUTHIECKON 1 Pu3-
7 N 10 10 28 6 54
KoJutonaHOW xumun. [IprknanHas Xxumus
Hroro: 34 34 58 18 144

5. MaTtpuua ¢gpopMupoBaHusi KOMNETEHIHI MO TUCIHHILINHE

IIpodeccuo-
pod Ob6uiee
Ne HaJIbHBIC
Pasnensl JUCLUILIAHGI KOJINYECTBO
IL.II. KOMIIETEHIUU COMITeTe .
MIIETEHIIUH
OIIK-1
XuMUs: OCHOBHBIC TIOHATHsI. BajJeHTHOCTh, CTEIICHb OKUCIICHUS, IMITUPHYC-
1 | ckue u cTpykTypHBIC POpMyITBI coeuHeHU. Kitacchl, Ha3BaHUS COCAUHCHHMA + 1
M X OCHOBHBIE CBOMCTBA.
2 | Turbl XUMUYECKUX PEAKIIUH. + 1
3 Mob, MoJspHas Macca, MOJISIpPHAS Macca SKBHBAJICHTOB, OCHOBHBIC 3aKOHBI + 1
o01Iel XUMHH.
4 Teoperudeckas Heopranmdeckass xumus. CTpOSHHE aTOMa, XUMIYECKHAE CBsI- + 1
31.




5 Crioco0b1 BbIpaskeHUs] KOHIIEHTpanuii pactBopoB. Onpenenenne pH pactso- + 1
poB

6 | YnpasiieHne XMMHUYECKUMH PEAKIMSIMH, 3aKOH ACHCTBYIOMINX Macc + 1

7 OCHOBBI OpPraHWUYECKOW, AHAMUTUYCCKOH W (r3KoUIonaHOW XuMuu. [Ipu- + 1
KJIaJTHask XUMUS

6 Ob0pa3oBaTe/IbHbIE TEXHOJIOTHH

OO0BeM ayaUTOPHBIX 3aHATHI Bcero — 68 yacos, B T.4. JIEKIUU — 34 4acoB, JJAOOPATOPHBIC
pabotsl — 34 4aca.
50 % - 3aHATHSA B MHTEPAKTHBHBIX (JOpMax OT 00beMa ayTUTOPHBIX 3aHATHH.

Bun Kon-Bo
Cemectp Hcnons3yeMbie HHTEPAKTUBHBIE 00pa30BaTENIbHBIC TEXHOIOTHH U TeMa 3aHSITHS
3aHATHS 4acoB
Jlexiust | Jlekiuy — npe3eHTaluy ¢ BUJCOPOIMKAMHU 110 pasjieny 7 10
JlabopaTopHO-NPaKTHYCCKHE 3aHSITHS MPOBOJIATCS B HHTEPAKTHBHOH (opme
1 MOCPEACTBOM aBTOPCKOTO 3JIEKTPOHHOrO Kypca B Moodle «Oo6muas u npukiai-
JIII3 | Has xumus». KOMOBIOTEpHBIC CHUMYNSLMH, Y4eOHbIE KOMIBIOTEPHBIC HUTPHI, 24
JJIEKTPOHHOE TECTHPOBAHUE Il CAMOIPOBEPKH, TEKYIIUHA dJICKTPOHHBIA OIPOC
U pyOSIKHOE 3JIEKTPOHHOE TECTHPOBAHHE.
HUroro: 34

7 YueOHO-MeTOANYECKOEe o0eclieyeHre CaMOCTOSITeIbHOI padoThl cTy1eHTOB. OLeHOYHbIe
CpelCTBA TEKYyUIero KOHTPOJIS YCIeBAeMOCTH, MPOMEKYTOUYHOH aTTecTAllMU M0 UTOram
OCBOEHHUSA JUCUUILIHHDI

7.1 Buibl caMOCTOSITE/IbHOI PadoThl, MOPSIA0K UX BBINOJHEHUS U KOHTPOJIA

[py u3ydeHnn IUCIUTUTHHBL « X AMHUSL» CAMOCTOSTENIbHAs paboTa CTYJIEHTOB B OCHOBHOM
peanusyercsi B GopMe CIICAYIONIMX TOMAIITHUX 3aIaHH:

- paboTa ¢ JIeKIUEH AIEKTPOHHOTO Kypca, JOTOJHUTEIbHbIC TPCHUPOBKU Ha DIICKTPOHHBIX CH-
MYJISITOpax, cooOIeHus Ha popymax Kypca (paszaenst 1-6),

- BBINIOJIHEHHE CAMOCTOSTEIBHOM pabOThI TI0 CBOEMY MHAMBUAYaJIbHOMY BapUaHTY, MOJArOTOBKA
pedepara, mpe3eHTanuu Win 3cce (IOKIana), TPEHHUPOBOYHOE 3IIEKTPOHHOE TECTHPOBAHME,
(dopMyarpoBaHUE MPOOJIEMBI, aKTyaIbHOCTH, LIEJH, 33/1a4d U TUIOTE3bl UCCICIOBAHUS, TOUCK
HAYYHO-TEXHUYECKON MH(POPMAIIUK 10 TEMATHKE HCCICI0BAHHMN, MIIAHUPOBAHUE U MMOCTAHOBKA
ombITa (IKCIEPUMEHTa) B MUHU-TPYNIax 1o 2-5 yenosek (pasmen 7).

Meromuueckoe 00ecrieYeHuEe CaMOCTOSTEIbHON pabOThl CTYACHTOB MPEICTABICHO B 11.8
paboueii mporpammbl. KOHTPOJIb BBIMOIHEHHS JOMAIIHETO 3aaHHsl OCYLICCTBISIETCS MyTEM €ro
WH/MBUYaTbHOM 3alUTHI (KOJJIOKBUYMA).

K camocrosTensHOi paboTe CTYJCHTOB TaK)Ke OTHOCUTCS:

- IOATOTOBKA K KOJUIOKBUYMY IO KOHTPOJIBHBIM BOIIPOCaM JJIsl CAMOIIPOBEPKH;
- IOAATOTOBKA K Cllaye 3K3aMeHa C IPeIBAPUTEIILHON BbIIaueii BOIIPOCOB K 3K3aMEHY HMJIH 3a4eTy.

7.2 KoHTpO/IbHBIE BONIPOCHI 1JIs1 CAMOINIPOBEPKH

Jlath ompenesieHus CACAYIONMM TOHSATHSIM W YMETh BBITIOJHATH 3aaHUs HAa TIOHUMaHUE
MOHSATHS, IPaBHJIA, 3aKOHA!

Paszoen 1. Xumusi: OCHOBHBIC MOHSTHS. BalleHTHOCTH, CTENCHb OKUCICHHS, dMITUPUYC-
CKHE U CTPYKTYpHbIC (opMyibl coenuHeHuid. Kiacchl, Ha3BaHUS COCAWHEHHH M X OCHOBHbBIC
CBOMCTBA.

1. ATOM, MOJIeKyITa, HOH (KaTHOH, aHHOH). BasieHTHOCTH (KOBaJIeHTHOCTB). CTereHb
OKHCJICHHSI SJIEMEHTA B BEIIICCTBE.

2. XUMHAUYECKUI AIIEMEHT, U30TOTIBI.




3. OMnupuyeckre GopMyINbl U CTPYKTYPHbIE (POPMYIIBI BEIIECTB.

4. [Ipocteie BemectBa. CroxHble BemiecTBa (coenauHenus). Kiacc opraHuveckux
COE€IUHEHUH.

5. OcHOBHEBIE OKCUJIBI M X CBOMCTBA. KHCIIOTHEIE OKCHIBI, UX CBOMCTBA.

6. AMdoTepHBIC OKCUIBI U UX CBOWCTBA.

7. KucnoTel 1 ux cBOMCTBA.

8. OcHoBanust (OCHOBHBIE THAPOKCH/IBI) M UX CBOMCTBA.

9. Conm 1 X CBOJCTBA.

10. KommiiekcHoe coeauHenue. Jlurana, komruiekcooOpa3zoBaTesb, KOOPAMHAIIMOH-
HOE YHCJIO.

Pa3zoen 2. Turibl XAMUYECKUX PEAKIIHIA.

11.  Xwumudeckas peaxnus. TUIBI peakiMii: OKHUCIHUTEbHO-BOCCTAHOBUTEILHBIE Pe-

akiu OBP u ve OBP; peaknuu npucoemuHenus (accolpaiuu, arperamun), pasioxenus (0T-
HICTJICHUs), OOMEHa M 3aMeIleHHs], TePerpyupPOBKH; HEUTpaIu3alui, HeoOpaTumMeie; oopa-
TUMBbIE; SHJOTEPMUUYECKHE; PEAKIUU KOMILIEKCOOOPAa30BaHuUs; MPOCThIC, CIIOXKHBIE, TOMOTCH-
HbIE, TETEPOTCHHBIE.

12. OkucnuTenbHble, BOCCTAHOBUTEIbHBIE PEAKLIMM, PEAKUUHU TUCIPONOPLUUOHUPO-
BaHMs, BemecTBa OKUCIUTEIN U BOCCTAHOBUTEIIH.

13. Peakuuu ruaponusa.

14, Peakuuu nelTpanuzanuu. HMoHHOOOMeHHas peakius. B kakux ciydasx uuér
HOHOOOMEHHAsI peaKIHs.

15. DNIEKTpOXUMHUYECKas peakius. INeKTpoibl. AHolI. (OCHOBHBIE 3aKOHOMEPHOCTH
anekTpoxumuueckoro npouecca. EJIC raibBaHMYECKOTO 3JIEMEHTA.

Pasoen 3. Monb, MonsipHas Macca, MOJIsipHas Macca SKBUBAJIEHTOB, OCHOBHBIE 3aKO-
HBI 00I1[el XUMHUU.

16. Mons. Monsapras macca. MonsipHas Macca S5KBUBAJIEHTA. DKBUBAJICHT.

17. 3akon ABoraapo: CrnenctBust u3 3akoHa ABoraapo. ImoTHOCTs 0JHOTO rasa mo-
Apyromy

18. VYpaBuenue Knanelipona-MeHeneeBa 1 HACalbHbBIX Ia30B.

19. 3aK0H COXpPaHEHMsI MAaCChl U YHEPTUU. 3aKOH MOCTOSHCTBA COCTABA. 1aJbTOHUIBI,
OepTOILIHIBI.

20. 3aK0H PKBUBAJICHTOB.

Paszoen 4. Teopetnueckas Heopranndeckass xumus. CTpoeHHE aToMa, XMMHUYECKHE
CBSI3M.

21. Pa3meps1, 3apsapl ¥ Macchl aTOMOB M HYKIIOHOB. AToMHasi opburtans Ywucio

AJIEKTPOHOB, TIPOTOHOB M HEHTPOHOB B JJIEKTPOHEHTpaibHOM aToMe. Macca atroma (ero mMacco-
BOEC YHCJIO).

22. CoBpeMeHHbIE MTPEICTABICHNS O CTPOCHUH aTOMa B COOTBETCTBHM C MPUHLHUIIOM
HavMEHbIlEeW sHepruu, npaBuioM KiieukoBckoro, npuHuunoMm lIlaynu u npaswiom ['yHza.
[Mpuniun HauMenbIneit sHeprun. YpasHenue Jlyn Jle bpoiins, h- moctosuuas [lnanka. YpasHe-
Hue [Inanka I[lepnoanuecknii 3axon J{.. MenneneeBa CBoiicTBa 3JIEMEHTOB U UX COCIMHEHUH B
NEepPUOINYECKON 3aBUCHMOCTH OT 3apsiia aTOMHBIX sifep 3jeMeHToB. M300apel. M3otonbl. U30-
TOIIBI.

23. CpoactBo k anektpony Ecp. DHeprus monuzamuu atomoB Enon. Xwumudeckas
cBs3b. [IpuumHa oOpa-30Banus XxuM. CBsizu. DHeEprusi CBs3U U JjMHA cBsi3u. KoBaneHnTHas (Hiu
oObeuHEHHAs) XUMHUYecKas cBsi3b. Hacwimaemocts. HampaBnenHocts cBsizu. [IpocTtpaHcTBeH-
Hasi KOH(QUTYpaIHs MOJIEKYJ IIPU PAa3IUIHOM TUTIE THOPHUIN3AINH, Ba-JICHTHBIA yroJl.

24. Honnas cBsa3e. Ee cBoiicTBa. Mertamumyeckas cBsA3b. MeEXMOJIEKYISIpHOE B3au-
MOJICHCTBHE. OH-IUTIONBHOE, AUIOJb-UIIOIbHOE (OPUEHTAIIMOHHOE); HHAYKIIMOHHOE; AUCIIEp-
cruoHHoe. Ban nep BaanbcoBsl cuibl. Bogoponnas cBsizb. I'uapodunbHo-runpopobHoe B3auMo-
neiictBue. ArperatHoe coctosiHue TBEpable BellecTBa KpUCTaN-IMYEecKue U aMophHbIEAHU30-
TponHOCTh. M30TponHoCTh. XKuakoe coctosanue. KUAKOKpUCTAIIIMYECKOE cOCTOsHUE. ['a3, map.



[Tna3ma.

25. OcHOBHbBIE CBOMCTBA XUMHUYECKUX AJIEMEHTOB PA3IMYHBIX TPYII MEPUOANYECKON
CHCTEMBI U X COEIMHEHUH.

Pa3zoen 5. CiocoObl BbIpayKeHUsI KOHILIEHTpanuii pactBopoB. Onpenenenue pH pactso-
pOB.

26.  IIpu3Haku XUMUYECKOW PEeaKIMH IIPU PaCTBOPEHUH BEILIECTBA.

27.  OcHOBHbIE CIIOCOOBI BBIPAXKEHUSI KOHIIGHTpAIMil pacTBOpoB: MaccoBas foist W,
MousipHas koHeHTpauust C, MoJisipHasi KOHIIEHTpalusl skBruBajieHTa Ca, MOJIAIbHAS KOHIEHTpa-
s b, tutp T.

28. Bonopoaubnii mokazarens, pH. CuiIbHBIE KUCIIOTHI, CHIIbHBIC OCHOBAHHSI.

29.  CreneHp AWMCCOUMAIMH ISl CHIIBHBIX M CIA0BIX 3JeKTposmToB. Pacuer pH s
kucnot. Pacuer pH amst ocHoBauuit (ruIpOKCHJIOB).

30.  T'maponu3 coneii. pH cpeapl mpu pa3nuyHBIX CIIydasX THAPOIIN3A.

Pasoen 6. YrpaBiieHHe XUMUYECKUMHU PEAKIUSIMH, 3aKOH JIEHCTBYIOIIUX MacC.

31. XuMmuueckas TepMoauHamuka. TepmoauHamuueckas cucreMa. ['omoreHHas cu-
crema. [lapameTpsl, XapakTepu3yIoLIHe COCTOSHUE TEPMOJMHAMHYECKONH CHUCTEMBI: Macca, KO-
JIMYECTBO BelecTBa, 00bEéM, Temmneparypa (T), nasnenue (p), koHeHTpamwus (c).

32.  OyHKUUHU COCTOSHHS CUCTEMbI PACCUMTHIBAIOT MCXOS W3 3HAYCHUN MapamMeTpoB
e€ cocrostHus: sHTporus S, /x/Monb K (hyHKIMS Mepbl HEYOPSA0YEHHOCTH CHCTEMBI, T.€. He-
OJTHOPOJHOCTH PACHOJOKEHUS W JBIKeHUs ¢€ yactui); sHTanenus H, xJx/mMonb (byHKIMs
SHEPreTUIECKOTO COCTOSHUS CHCTEMbI TIPU M300apHO-U30TEPMHUUCCKHUX YCIOBHUSAX);

33.  Dmeprus ['n66ca G, xJIx/Moib (0000mEHHAsST GYHKIUS, YIUTHIBAIONIAS HEYIOPS-
JIOYEHHOCTh M HEPTeTUKY CHCTEMBI MPHU M300apPHO-U30TEPMHUUECKHUX YCIOBHSIX). DK30TepMHUYeE-
CKHe, DHAOTEPMHUYECKHE MPOIECChl.  TepmoxuMudeckue ypaBHeHus, H.y.(1 mons, 760 mm
pT..cT.=101325 I1a, 298 K=25° C) u cranmapTHbIC (YHKIUH.

34. XuMu4ecKasi KUHETUKA. 3aKoH AeHCTBYrOmUX Macc: CKOpPOCTh MPOCTOM roMo-
TeHHOW peakiud, K — KOH-CTaHTa CKOPOCTH KOHKpETHOW peakimu. HeoOpaTumble peakiuu.
OOpatumeie Tporieccbl XHMHUYECKOE paBHOBECHE 3aBUCHUMOCTh KOHCTAHTBI XUMHUYECKOTO PaB-
HOBECHUSI OT MPHUPOJIBI PEarupyroIlnX BEIIECTB U TEMIIEPATyphl, OT KOHIEHTPAIMI pearupyro-
IIMX BEIIECTB, AABJICHHUS U MPUCYTCTBUS KaTal3aTopa.

35.  Mpunnun Jle-llarense. Karamuzatop. IIpaBuno Baut-I'odda. y (ramma)— Tem-
nepaTypHblil koapdurent Bant-I'odda.

Pa3zoen 7. OCHOBBI OPraHUYECKOM, aHATUTUIECKON U (PU3KOJUIOMTHON XUMUHU.

[Mpuknannas XuMus.

36.  Knaccudukanus opraHu4ecKux peakuuid. BaxHeiline opraHudeckue peakiuu.
Bunp! nzomepun. @yHKIMOHAIBHBIE TPYIIIBI U KJIACCHI OPTraHUYECKUX COeTUHEHNH.
37.  Axanutuyeckas Xumus. XuMuueckas nocyna. KauecTBeHHbINH U KOJMUECTBEHHBIH

aHain3. MeToAbl KayeCTBEHHOTO U KOJMYECTBEHHOTO aHAIM30B. XUMUYECKHe, (PHU3UKO-
XUMHUYECKHEe U PU3HYECKUE.

38. TuTpuMeTpruecKuii U TPaBUMETPUUECKUN aHaIM3bl. THCTpyMEHTAIbHBIE METO-
JIbI. CHICKTpalibHble (ONMTHYECKUE), DIICKTPOXUMHUYECKHE, paclpeeauTeNbHbie (XpoMaTtorpadu-
YeCcKHe) ¥ paJiOMeTPpUYECKHE.

39.  Bupapl AMCHEPCHBIX CHCTEM: rpy0asi, KOJUIOUHBIC U UCTHHHBIC (MOJICKYJISIPHBIC U
WOHHBIE) PacTBOPbl.  PacTBOpPBI B 3aBUCUMOCTH OT pa3Mepa dacTuil: noHHble (<10-3), Moseky-
JISIPHBIC, KOJUIOU/IHbIC. ['eTeporeHHbIe CUCTEMBbI (B3BECH, CYCIICH3HUHU, SMYIIbCHH).

40. Hytpunuosnorust — Hayka o 340pOBOM NUTAHUU. VICno/Ib30BaHNE BaXKHEHIIUX CO-
€MHEHUN B TEXHOJIOTUU MPOIYKTOB NUTaHUsA. MeTasuibl, CrijiaBbl, KOHCTPYKIIMOHHBIE MaTepua-
JIBI, TOPIOYE-CMa304YHbIE MaTepuabl. Teopus mporeccoB KOPPO3UH U METOAbI OOPHOBI ¢ HEH.



7.3 IlpuMepHBbIe TecTOBbIE 3aJaHNs 1/ IK3aMeHa U 3a4eTa

Pazoen 1. Xumus. OCHOBHbIE TIOHATHSA. BajJeHTHOCTh, CTENEHb OKHUCICHUS, AMITUPHYC-
CKHE W CTPYKTypHBIE (OpMyIbl coenuHeHni. Kiaccel, Ha3BaHUS COCTUHEHUW M WX OCHOBHBIC
CBOMCTBA.
N3 xakoro BemecTBa 60see uem Ha 99% cocTouT moBapeHHas CoJib?
* XJIOpUJ HATPHS
* XJIOPHJT KaJTust
* KapOOHAT HATPUS
* rTUPOKapOOHAT HATPUS
* XJIOpaT HATPH

Kaxkoe BelecTBo He SIBISETCS IPOCTHIM?
* C60 — pymnepen

* H2 — Bomopon

* S — cepa (kpHUcCTaITUUECKAs)

* CI2 — xnop
* CO — okcun yriepona (I1)
* O3 — 030H

* S8 — razoobpasnas cepa

Kaxkoe BemecTBo He oOnanaer hopmynoit C?
Bri6epurte ouH OTBET:
* caxa
* anMa3
* YTOJIb
* rpaguT
¢ KOpyHA

KakoBa cTenneHb OKMCIICHHS DJIEMEHTA KHCJIOpOoJa B COCIUHCHHUU O30H 037
« 0
. -2
. +2
. -3
. -4

TpuBHaabHOEC HA3BAHUE OKCHJIA KAJIBIIHS
* Heraméxas u3BeCThb

e ranéHas U3BECTh

* TUJIPHU]I YTJIepo/1a

* KBapIl

* CyXOH NEN

KakoBa creneHs OKHCIICHHS dJIeMeHTa cepbl B coequaeHnn NayS?
e -2
° +5
e -3
° +3
. +4

Kakoii u3 MeTamioB sBiseTcs 0ojiee akTHBHBIM? PaccTaBUTh MeTallIbl B opsAaKe Y6BIB3.HI/I$I aK-



TUBHOCTH.
e Li
* Na
*Ru

KakoBa Bo3MOKHad BbICIIag U HU3IIAI CTEIIEHh OKUCIIEHUS DIIEMEHTA CCpPbI B COC,Z[I/IHCHI/I}IX?
Bri6epuTte ouH OTBET:

o +4; -4

*+6; -2

*+5;-3

*+5: -2

* +6; -3

Ha3Bath KOMITJIEKCHOE COEJMHEHHE, YKa3aB €ro THII, KOMIUICKCOOOpa30BaTesb, JIMTAH], BHEIII-
HIOIO M BHYTPEHHIOI cdepy, KOOpAMHAIMOHHOE YHuciio KomiuiekcooOpasosaress: [Cr(H20)4
Cl]Cl; [Ag(NHs).]; Ko[Zn(OH)4]; Nas[AI(OH)e].

C KaKuM M3 HIDKE MTEPEUNCICHHBIX BEIIECTB OyIeT B3aMMO/ICHCTBOBATh OKCUJI HATPUSL:
* okcuj cepsl (1V)

* OKCH/I KaJTHsI

* THIPOKCH/ MATHUS

* COJISTHAsI KUCIIOTa

Pa3zoen 2. Turnbl XUMHUYECKUX PEAKITHH.
OxucneHre Ui BOCCTAaHOBJICHHE MMPOUCXOIUT MPHU CIACAYIONUX MPEBPAIICHUSIX
4 HzSO4 — st;
« S0 — S%;
* ClO4- — CI;
*ClO,” — Cly;
« CrOs* — CrO%;
« MNO,Z — MnOy4?

Hcxons u3 creneHu okucieHus iona u cepbl B coenmuHeHusx  Cra(SOa)s; KJ; KJOs; NaS u
H,SO4 00BsicHUTE, KaKue U3 HUX MOTYT OBITh OKHCIUTENSIMU, KaKHE BOCCTAHOBUTEISIMU U KaKue
MOTYT MPOSIBJIATh KaK OKUCITUTEIbHBIC, TAK U BOCCTAHOBUTEIILHBIC CBOWCTBA?

[ToHn€T 1 MOHOOOMEHHAsI peaKIis MKy KapOOHATOM KaJIbIIHsI M COJITHOM KHUCIOTOMN?

Kakas peakius cpenpt Oyaer mpu rugponuse coaun Mn(ClO,), B BogHOM pacTBOpe?
(BO3MOXXHO HECKOJIBKO TTPABUJIBHBIX OTBETOB)

* KHCTIast

* pH okomo 7

* OM3Ka K HEUTpaJIbHOU

* pH<7

* HEUTpaJIbHAS

B xakom H3 MpoIeccoB MPOUCXOIUT OKUCICHHE (BOCCTAHOBIICHHUE)?
0

. NaZS — S

« H,50, — S°

Tun xumugeckoii peakiuu: N2 + 3H2 < 2NH3



(HECKOJIBKO ITPABUJIBHBIX OTBETOB)
* COCIMHCHUSI

* KHCJIOTHO-OCHOBHAs

* pa3IoKEHHs

* 3aMelIeHHs

* oOpaTuMas (paBHOBECHAs)

Omnpenenuts DJIC raqbBaHUYECKOrO dJIEMEHTA Pb/Pb?*//Co/Co?* npy KoHIeHTparuu cojei 0,1
MoJIb/J1, Temmepatype 273 K.

*0,15B

*0,36 B

*18B

*19B

Paszoen 3. Moutb, MONISIpHASE Macca, MOJISIPHAsE Macca YKBUBAJICHTOB, OCHOBHBIC 3aKO-
HBI O0II[El XUMUH.
Omnpenenuts MOJSIPHYIO MAcCy M MOJIIPHYIO MacCy SKBHUBajieHTa LipS.
* 46 r/M01b, 23 I/MOJIB.
* 46 r/m01b; 46 T/MOJIB.
* 46 r/M01b; 92 T/MOJIB.
¢ 92 r/mob; 46 1/MOMNBb.

CKOJIBKO MOJIEKYJT coAepKkuTcs B 2 T Hp?
«6,02 - 10%

«6,02 - 10%

« 6,02 - 10%

12,04 - 10%

«3,01-10%

CKOJIBKO MOJIb U CKOJIBKO MOJICKYJI COACPIKUTCS B XJiope 00bEMOM 5 11 (H.y.)?
«0,22; 1,34-10%
«0,11; 1,34 -10%
«0,33; 1,34-10%

Kakoii 06bem 3anuMaroT 9 r. mojekymsipHoro 6poma mpu 20° C, nasmenun 715 mm. pr. cr.?
(760 mm. pr. cr. = 101,3 kI1a)

e14n

*15n

0,71

281

«1.33

OmnpenenuTh IIIOTHOCTH HEM3BECTHOTO ra3a Mo Bo3yXy, ecnu 1 i1 storo rasa secut 1,9 .
*15
*6,8
°7,2
*3,2
*50

Kaxkoii 00beM 3aHUMaeT 3 T MOJICKYJISIPHOTO XJIOpa IpH H.y. (HOpMaJIbHBIX YCIOBHSX)?

el



e21
e 61
*31

OnpeaenuTh MOJISIPHYIO MacCy 3KBUBAJICHTAa MeTajlIa, eciiu rnpu cropanuu ero 130 r oOpasyercs
163 r okcuma. Kakoii 370 Merasul, eciivi ero BaJIEHTHOCTD = 2.

¢ 31,5 r/moib; Zn

* 24 v/mons, Mg

e 87,6 r/mo01B, Sr

¢ 137,3 r/monb, Ba

* 9 r/™mMoI1b, Be

Pazoen 4. Teopetnueckast Heopranudeckas xumus. CTpoeHrne aToMa, XMMUYECKHUE CBSI3H.
Kakoii aToM 3aBepIaeTcst 2IeKTpoHHO# (hopmymoit 6375d F4?
*Lu
» Se
* Ge
*Pb

CKoJIbKO HEMTPOHOB B HanOoJiee pacpoCTpaHEHHOM U30TOIIE 3JIeKTpOoHEHTpanbHoro aroma Ca?
«20
40
«19
* 39

Y KaKkoro W3 NepeunCIICHHBIX aTOMOB BBIIIE CPOJICTBO K JIEKTPOHY?
*In

* Sne Sb

o

y KaKoro u3 Hepe‘-II/ICJIeHHBIX ATOMOB BBIIIC 3Heprm{ I/IOHI/I3aI_[I/ISI?
*Sn

*Si

C

Kakast popma monekynsl GaHs?
* JINHEWHAas

* TpeyroJibHas

* TpeyroJibHas OUIMpaMuaa

Kaxoit BaneHTHBIN yroa cBs3u B Mosiekyine GaHs?
* 180°

«120°

« 109,5°

Kaxkoii T ruOpuau3anuy NeHTpaaIbHOTro aToMa B MoJtekysie T1H,?
. sz-rn6p1/1m/13aum{

. Spg-rn6p1/m1/13auml

« sp°d-rubpuansanmus

Kakoii Tun xumuueckoii cBs3u B mojekyine Ba=0?
* KOBaJICHTHAs HETOJIspHas



¢ KOBAJICHTHAA MMOJISAPpHAA
¢ MOHHas
* MCTAJIJIMYCCKas

Pa3zoen 5. CriocoObl BeIpaXkeHHs KOHIIEHTpanuii pactBopoB. Onpenenenne pH pacTBopos.

Ckoubko rpamm NaNOs u Boasr comepxkutcs B 200 M pactBopa ¢ miotHocteio 1,00674 r/mn,
MaccoBas 10715 B kKotopom 10%7?
e macca Berectsa 20,1 r; macca Boxas! 181,2 ¢
e macca Belecrsa 27,2 r; Macca Boasl 305,7 r
» Macca Bentectsa 29,8 r; macca Boabl 259, 2
e Macca Bentectna 27,1 r; macca Boas! 308,9 ¢
* Macca Bentectsa 7,1; macca Boabl 216,1 ¢

Kakoa maccosas momnst HoSO4 B pactBope ¢ C=3,03 momnw/n, mioTHOCTHIO 1,18 r/Mn?
(BIIUCATb C TOYHOCTBIO JIO AECSTBIX [TPOLIEHTA, nanpumep, 9,6 wm 9.6)

KakoBa maccoBas nonst u MonsipHas konueHtpanus 3kBuBaienra HNO3 B pactBope ¢ C=2,27
MOJIB/T, ¢ ITOTHOCTEIO 1,113 r/MuI.

* 13%:; 2,27 Moab/n

* 16%:; 2,27 Moab/1

* 18%:; 2,27 Mmonn/n

e 20%:; 2,27 Monn/n

¢ 22%:; 2,27 Monn/n

Ckosbko Bojbl HykHO m00aBuTh K 330 M 8-%-ro pactBopa HCI, uro6s1 npurotosuts 0,1%-
pactBop?

© 26 1, 70 M

* 260 mu

* 2 1 600 mut

e 26 11, 100 M

* 600 mu

Paccuuraiite pH 0,001 M pactBopa HNO,, Kp = 5,0 107,
« 3,15
* 0,53
«1,16
* 2,54

Paszoen 6. YripaBieHne XUMHUYECKUMHU PEAKIUSAMHU, 3aKOH JEHCTBYIOLIINX Macc.
Kaxk n3smenutcs ckopocth npsimoii peakiun A + 2B = C, eciiu KOHIIGHTpAIMIO BEIecTBa A yBe-
JUYHTH B 4 paza?
* yBeNTMYIUTCS B 4 paza
* YMEHbIINUTCA B 4 paza
* yBenmuuuTCs B 8 pa3

B xakoM HampaBJIeHUHM CMECTHUTCSI pAaBHOBECHE 00OPATUMOM PeaKIuu
N2(r) +3 Ha(r) = 2NH3(T) npu noBbIIeHHN TaBICHHS?

* BIIPAaBO

* BJICBO

* B CTOPOHY MCXO/IHBIX BELIECTB

* B CTOPOHY IPOJIYKTOB PEaKIuU



Kak oTpa3uTcsi moBbIlIeHUE JaBIeHUs1 Ha paBHOBecue B cucteme: 2 Hy (r) + O; (r) = 2 H20 (x)?
PasnoBecue cmecturcs (BIIMCATD)
* BIIPaBO
* BJIEBO

[To xakoMy ypaBHEHHMIO peaklUU MPH CTaHIAPTHOM TeMIepaType UIET pa3jioKeHHe MepoKChaa
Bosiopona? ITOJIb3YACH CITPABOYHBIMU JIAHHBIMU, paccuurtats TemnoBoi 3¢ dekT u
SHTPOIHUIO BO3MOKHOM pEeaKInH.

a) H,0, ()K) =H, (F) + O, (F); 6) H,0, (>K) =H,0O ()K) + % 0y

Bo ckoJIbKO pa3 yBENMYUTCS CKOPOCTh XUMHUYECKOM pEaKIuy MPH MOBBIIICHUH TEMIIEPaTyphl Ha
300, ecnu TemnepaTypHBIA KOXPPHUIIMEHT paBeH TpeM?

* B 27 pa3

*B 9 pa3

* va 30 rpagycoB

*B 8 pa3

* B 3 paza

[Tpu Temmneparype 265 K peaxnust 3akanumnBaercs 3a 10 MuH. 3a kakoe BpeMsl 3Ta peakuus 3a-
kaHunBaeTcs npu 245 K, ecnu remmneparypHeiii ko3ppuieHT  paBeH IByM?

* 32 80 muH

*3a 9 MUH

* 3a 18 muH

* 32 6 MUH

*3a /2 MuH

Paszoen 7. OCHOBBI OpraHU4eCKOM, aHATUTUYECKON M (PU3KOIIONTHON XUMUH.

[TpuknagHas xumus.
K HEe3aMeHMMBIM aMUHOKHCIIOTAM OTHOCSIT

(HECKOJIBKO OTBETOB)
* peHMIATATIAHUH
* Tpuntodan
* TU3UH
* TPEOHUH
* MJIMLUH
* U30JICULINH

Kak Ha3pIBaeTcs TUI XUMUYECKOU MOCYbI, N300pakEHHOM HA pUCYHKE?

* MEH3YypKa

* nurnerka Mopa
* konba bronsena
e anmmapart Kunmna

Ckonbko M 40%-ro pactBopa NaOH ¢ minotHocThio 1,43 1/M11 HYXHO U1t ipurotoBienus 100



MJI pacTBOpa C MOJIIPHOM KOHIIeHTpauuel sksuBaienTa Ca - 0,5 momb/n?
e 3,5 Mnn

55 Mn

* 350 M

e 3,0 Ma1

31

Ha netitpanu3zanuro 0,1 v pactBopa kuciotsl nonuto 20 mut 0,2 H pactBopa menoun. Kakoit 00b-
€M PacTBOpa KUCIOTHI ObLI B3ST?

* 40 M

* 10 M

* 5 M

e 30 Mma

Ha neliTpanu3anuio pacTBopa KUCIOTH 00beMoM 15 mit pacxomyercs menodb oobemom 20 mit.
MonsipHasi KOHIIGHTpaIus SKBUBalIeHTa pacTBopa menoun 0,5 monw/n. Onpenenute MOISIPHYIO
KOHIIEHTPALIUIO PACTBOPA KUCIOTHI.

¢ 0,67 monb/n

¢ 0,10 monb/n

e 1,5 monbs/n

¢ 0,25 monb/n

Ckonbko mit 30% pactBopa eakoro Kaaus (m1oTHocThio 1,29 r/Mi1) MOKHO OTTUTpOBaTh 15 M
0,25 H pacTBOpa COJITHON KUCIIOTHI?
Bri6epute ouH OTBET:

* 0,50 mn

¢ 0,15 mn

¢ 0,43 mn

* 0,54 mn

* 0,19 mn

BydepusiMu cBolicTBamMu 00J1a/1a€T CMECH:

Bribepute ouH OTBET:

e (CMech [IBYX KHCIBIX pa3HO3aMEMIEHHBIX COJICH MHOTOOCHOBHOM KHCJIOTBHI, Hamlpu-
mep, Na;HPO4 + KH2PO4 — docdatasrit 6ydep (pH ~ 7)

» CunpHast KUCIIOTa + €€ colib cuiibHOTO OocHOBaHus, Hanpumep, CH;COOH + CH3;COONa —
areratubiii 0ydep (pH ~ 5)

* CupbHOE OCHOBaHHE + €ro COJb CHIIbHOM KucinoTel, Hampumep, NH;  H,O + NH4Cl — ammu-
aunslii 0ydep (pH ~ 9)

* CMech JBYX KHCIBIX pPa3HO3aMEIICHHBIX COJICH OJJHOOCHOBHOM KHCIOTBI, Hampumep,
Na;HPO,4 + KH,PO,4 — docdatusriii 6ydep (pH ~ 7)

Kakoii crmaB umeet cienyrormii coctas: Bi (50 %), Pb (27 %), Sn(13 %), Cd (10 %)
BriGepute onuH OTBET:

* Meramn JIumosuiia

e JIerkomiaBKuil CIIJIaB

e Cnnas Po3ze

C 1 auBaps 2014 roga B Poccun BBeaeH mexrocyaapctBeHHblit crannapt ['OCT 31865-2012
«Bopa. Enununa xxecrkoctu». [lo HoBomy ['OCTy %ecTKOCTb BbIpa)KkaeTcs B rpajaycax KeCTKO-
cru (°XK). 1 °)K cooTBeTCTBYeT KOHIICHTpPAIMH IEIOYHO3EMEIBHOTO JIEMEHTa, YHCICHHO paB-
Ho#i 1/2 ero mummamons Ha mutp (1 °XK = 1 mr-ske/n). Ilo TOCT pasznuuator Boxy ... (HAUTU



COOTBETCTBHE)

* MSTKYIO KECTKOCTh ee MeHble 2 *)K
* CpeHel KEeCTKOCTH &KecTKocTh 2 — 8 K
* JKECTKYIO KECTKOCTh OombIe 8 2K

)ecTkocTh 2 — 10 °0K
)kecTkocTh Oonbe 10 K

[ToaroroBka npo6 s onpenenenns ButramuHoB C, B; u B, BoibTaMmepoMeTpuyecKuM MeTO-

JIOM OcCyIIecTBIsIeTcs B ciieayiomeM nopsaaxe (HAMTU COOTBETCTBHE)

» Haecky mipo0s1 10-50 1, B3sTO# ¢ TouHocThiO 0,01 T, MeperecTH B MepHYIO KO0y Ha
250 v’

* JIo6aButs 100 cM® GHAMCTHILIHPOBAHHON BOBI, 2 CM° CONISHOMN KHCIOTHI C MOJISPHOM
KOHIICHTparumeu 7 MO/ M

* Harpers Ha kunsimeit BogsHo# 6ane B Teuenue 30 muH. Oxnanuts 1o 30+40 °C

* Jlo6aButs 0,5 r xsopua Mapraaua 4eTbIpEXBOJHOTO, PACTBOPUTH €T0, OTHEHTPU(YTHU-
poBath B TeueHHe 15 MUH Uiu OTHHIBTPOBATH Yepe3 ABOMHON OyMaXHBIN (HIBTP.

* llentpudyrar ciuTh B KoJIOYy, K HeMy 100aBISIOT 3-4 T' XJOpUAA Kajlus, OCal0K OT-
¢buIbTpOBaTh UYepe3 OyMasKHBINA QUIBTP.

Buemnuit Bux npudopos (HAUTU COOTBETCTBUE)

» Konnenrparnuonssiid porokonopumerp KOK-2

* pH-meTp - nonomep OB-74
* pH-meTp — nonomep pX-150 MU

* Peppakromerp UPD-454 B2M

* Xpomatorpag OymaKHbIN

* [Tonapumerp WXG-4

* Bonpsramnepmerpuueckuii kommieke CTA

1

w



8 YueOHo-MeTOqMYECKOE U HH(POPMAIHOHHOE 00ecTieYeHne T CIUITHHbI

8.1 OcHoBHasi IuTEpaTypa:

1. Bocrpukosa, H. M. Xumus : yue6roe nocobue / H. M. Bocrpukosa, 1. B. Ko3emy6oBa,
I'. A. KoponeBa. - Kpacnosipck : Cub. denep. yn-t, 2020. - 226 c. BuemmHss cchuika:
https://znanium.com/catalog/product/1819361

2. Heuacna, E. A. Xumust [Dnexkrponnsiii pecypc]: yue6. mocobue / Heuacra E. A.,
Koxesuna M. H. - Dnekrpon.naH. - Omck : Omckuit ['AY, 2019. - 116 c. -

Buemnsist cepuika: https://e.lanbook.com/book/1133502.

8.2 JlomoiHuTEILHASI JIUTEPATypa:

1. Xumus [DnekTpoHHBIN pecypc]: MpaKTUKyM Ui CTYACHTOB MH)KEHEPHBIX HAIPaBICHHUI
/ coct.: T. U. bokosa, 1. B. BacunsiioBa, H. A. Kycakuna. - Dnekrpon.nas. - HoBocubupck :
HI'AY, 2011. - 106 c.

Bueminss cewiika: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4554

2. Capraes, IlaBen MapkenoBuu. Heopranndeckast Xumus : y4e0. OC. A7 BY30B I10 CIIEL.
310800 "Betepunapus” / I1. M. Capraes. - M. : KonocC, 2005. - 270, [2] c. - (YueOuuku u yueo.
nocoOus ISl CTYAGHTOB BBICII. yueOl. 3aBeqeHuil). - bubmuorp.: c. 262.

3. Heoprannueckass xumus: OMOTeHHbIE U aOMOT€HHBIE IEMEHTHI . y4el. moc. s CTY..
By30B noc crier. 110401 - 3oorexnust u 111201 - Berepunapus / [B. B. Eropos u ap.] ; mox pex.
B. B. Eropoga. - CII0. [u ap.] : JIans, 2009. - 313, [1] c. - (YueOuuku mns By3oB) (CnenuanbHas
JUTEparypa)

4. Xumusa. XuMus HeopraHuyeckas. XuMus AHaJguTHuecKas: MeToauyecKkue yKa3aHHs
JUTSL CAMOCTOSITENIbHOM pabOThl U 3aJaHKsl K BBIMOJTHEHUIO KOHTPOJIBHON pabOThI AJisl CTYIEHTOB
3a04YHOTO OT/EJEeHMs] MH)KEHEpHOro (akynbrera, (PakyJIbTEeTOB arpOHOMHH M JIECHOTO XO3SH-
CTBa, BETEPHHAPHON MEIUIIMHBI U OMOTEXHOJIOTHH, U TeXHOIoruueckoro ¢axymnsrera / [coct. U.
C. Tonsuckas, A. JI. HoBokmanosa]; Bonoroackas MXA um. H. B Bepermiaruna — Bosorga-
Mormnounoe: U1 BITMXA, 2018. - 109 c. (31eKTpOoHHbII BapuaHT pa3MeniéH Ha o0p. Hopraie B
Kypce «O0mast U MPUKIATHAS XUMHUS)

8.3 IlepeueHb HHGPOPMANMOHHBIX TEXHOJOIHH, MCIOJb3yeMbIX NPH NPOBEAEHUU
HAYYHO-HMCCJIeI0BATEILCKOH padoThl, BKJIOYas NepedyeHb NMPOrpaMMHOI0O odecnedeHUsl H
HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

JInneH3uoHHOEe NPOrpaMMHOe odecredeHne:

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. OT€YECTBEHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcun 1.6.

1C:IIpeanpustue 8. Kouduryparus, 1C: byxranarepus 8 (yucOnas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynbtantlIimroc

Kaspersky Endpoint Security mis 6usneca CtanaapTHBIR

CB0001HO pacnipocTpaHsieMoe JULEH3HOHHOE POrpaMMHoe odecrneyeHmne:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OTEYECTBEHHOC

Sunekc.bpaysep


https://znanium.com/catalog/product/1819361
https://e.lanbook.com/book/1133502.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4554

HNudopMmannoHHbIie CIPABOYHbIE CHCTEMBbI

— EnmHoe 0kHO JlocTyna K 00pa3oBaTeabHbIM pecypcaM — PeXHUM JI0CTyNa!
http://window.edu.ru/

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

— Untepdakc - LIeHTp packpbITUs KOPIOPATUBHOM HHPOpMaImu (cepBep pacKpbITHs HH-
dopmarn) — pexxum goctyma: https://www.e-disclosure.ru/

— Nndopmanmonno-npasosoit noprai FTAPAHT.RU — pexxum gocryna:
http://www.garant.ru/

— ABTOMAaTH3UPOBaHHas cripaBouHas cuctemMa «Cenbxo3rexHuka» (Web-sepcust) - peskum
nocrym: http://gtnexam.ru/

IIpodeccuonaibubie 6a3b1 JAHHBIX

— Hayunas snexrponnas oudnaunoreka eLIBRARY.RU — pexxum nocryna: http://elibrary.ru

— HaykomeTtpuueckast 6a3a 1aHHBIX SCOPUS: 6a3a AaHHBIX pedepaToB U HIUTUPOBAHUS —
pexxum nocrtyma: https://www.scopus.com/customer/profile/display.uri

— Oduimanehelii caiit @enepanbHON CITyKObl TOCYAapCTBEHHON CTATUCTHKH — PEXKUM J10-
cryma: https://rosstat.gov.ru/ (OTKpsITEI JOCTYII)

— Poccuiickas Axagemust Hayk, OTKpBITBII JOCTYIT K HAYYHBIM KypHAJIAM — PEKHUM JOCTY-
na: http://www.ras.ru (OTKpBITBIi 1OCTYII)

— OdunmansHpIi calT MUHUCTEPCTBA CEIBLCKOTO X03stiicTBa Poccutickoit denepanmu —

pexum goctyna: http://mex.ru/ (OTKpbITHIIT JOCTYTI)

DJIeKTPOHHBbIE OMOJIMOTEYHbIE CHCTEMbI:

- ANeKTpoHHbIN Onbmuoteunsiit karanor Web UPBUC — pexum noctyna:
https://molochnoe.ru/cgi-bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=
STATIC&I21DBN=STATIC,

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

- OBC Znanium.com — pexum nocryma: https://new.znanium.com/,

- OBC FOPAUT — pexum noctyna: https://urait.ru/,

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

- DIIEKTPOHHAst OMOIMOTEKa U3/IaTeIbCKOTO IieHTpa «Akanemus»: https://www.academia-
moscow.ru/elibrary/ (komnekuus CITO),

- DBC ®I'bOY BO Bonoroackas TMXA — pexxum gpoctyma: https://molochnoe.ru/ebs/.

9 MarepuajibHO-TeXHHYECKOe oDecriedeHne T CHUIITHHbBI

VYyebnas aynutopus 1225 njist npoBeeHUs 3aHATHI JIEKITMOHHOTO U CEMUHAPCKOTO THITA
(MpakTHYECKHE 3aHSTHSA); TPYIITOBBIX U WHANBUAYATbHBIX KOHCYIBTAIMI; TEKYIIETO KOHTPOJIS
Y [IPOMEXKYTOUYHOM aTTECTALNH.

OcCHaIllEHHOCTb!

YueOnast mebenn: ctoinbl — 40, ctynbst — 70, nocka yuebHasi, kadeapa.

OcHoBHOE 000py0BaHKE: SKpaH Ul MpoeKTopa 1 mrT., mpoekTop - 1 mT., KOMIbIOTEp B
KOMIUIEKTE - 1 miT.

Ka6uner Ne 38 — 77,7 M2,

VYuebnas ayauropus 1325 JlabopaTtopusi HEOPraHUUECKON U aHATTUTUYECKON XUMUH, IS
MPOBEICHUS 1a00PATOPHBIX 3aHITHIA.


http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-/
https://molochnoe.ru/ebs/.

OcHallleHHOCTbD!

VYyebnas mebenb: 1abopaTOpHbIE CTOIBI — 8, CTOJ Ul pEaKTUBOB — 4, CTOJI /17151 TPHOOPOB
— 2, ctynbs — 17, nocka yueOHast, mikad Juist XpaHeHHs y4eOHbIX MaTepuaoB — 3.

OcHoBHOE 000pyJ0BaHUE: BECHI TAOOpAaTOPHbIE 2 KJIacCa TOUHOCTH, XOJI0AUIbHUK JInou-
Xa, BoJisiHas OaHsl, necuaHast 0aHsl, CHMPTOBKa, (aphopoBas CTYIKa C ECTUKOM, JAeIUTEeNbHas
BOPOHKA LIMJIMHJPUYECKas, BAKYyM-HAacoC, MajJeTKa, apeoMeTp, GOTOKOJIOPUMETP KOHIIEHTpALH-
oHHbIl KOK-2, nonomep OB-74, snexkTpudeckue INTKA, BECHl aHATMTHIECKHE, pedpakTroMeTp
NP®D-454, xononuiibHUK OBITOBOM, BRITSKHOM mIKad), CymUIbHbBIN mKad, MydenpHas nedb.

Ka6uner Ne 10 — 55,2 M.

VYyebnas aymutopus 1330 JTabopaTopust oOIIel U OpraHMYECKON XUMUH, JUIS IPOBEICHUS
7a00pPaTOPHBIX 3aHATHH.

OcCHaIlleHHOCTbD!

VYuebnast mebenb: 1abopaTOpHBIE CTOIBI — 8, CTON Ul PEaKTUBOB — 2, CTOJI JIJIsl MPHOOPOB
— 2, crynbsi — 17, nocka yaeOHast, mkad Juist XpaHeHHUs y4eOHBIX MaTepuaioB — 3.

OcHoBHOE 000py0BaHKE: OBITOBON XOJIOAMIBHUK, BECH JJAOOPATOPHBIE 2 Ki1acca TOYHO-
CTH, AJIEKTPOIUINTKA, XOJOAHIbHUK JInOrxa, ciupToBKH, BOJsSHAsE OaHs MeTaJuIM4YecKas, recya-
Has Oans, papdopoBas CTymnka, MECTUK, NEIUTETbHAS BOPOHKA IUIUHAPUIECKas], MaJeTKa, Ba-

KYyM-HAacoC, BBITSDKHOH 1IKad), CYIUIbHBINA MIKad.
Kabuuer Ne 22 — 42,6 M.

Oobecneyenune odpazoBanus st un ¢ OB3

Jlna obGecnieueHuss 0Opa30BaHUsI MHBAIHMIOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMU
3I0pPOBbS pean3alys TUCHUIUIMHBI MOXKET OCYILECTBISATHCSA B aJalTUPOBAHHOM BHJIE, UCXOMS
U3 UHJMBUYaTbHBIX MCUXOPU3NYECKUX OCOOEHHOCTEH U IO JIMYHOMY 3asiBJICHHIO oOydarolie-
rocsi, B YaCTH CO3/aHHUS CIIEIUAIbHBIX YCIOBUI.

B cneunanbHble yCIOBUS MOTYT BXOJUTh: MPEAOCTABICHUE OTACIBHOW ayAUTOPHH, HE-
00XOJIMMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOLIET0 HEOOXOIUMYIO
TEXHUYECKYIO MTOMOIIb, BEIOOP (HOPMBI MPETOCTABICHHUS WHCTPYKIIMH IO TIOPSJIKY TTPOBEICHUS
TEKYILIEr0 KOHTPOJII U MPOMEXYTOUHOM aTTeCTaluy, MCIOJIb30BaHUE CIELUATbHBIX TEXHHUYE-
CKHX CPEJCTB, NPEIOCTaBICHNE NIEpEpbIBA ISl IPHUEMa MUIIH, JIEKapCTB U Jp.

Jns oy ¢ orpaHUYEHHBIMM BO3MOXKHOCTSIMU 3JI0pOBbS IIPEAYCMOTPEHA OpraHU3aIMs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOANYEeCKHE MaTepualbl JUIsl CaMOCTOSITENbHON paboThl OOydaromuxcs u3
YKCJIa MHBAIM/IOB U JIUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3710poBbst (OB3) npenocrasistorces
B (hopmax, alanTUPOBAHHBIX K OTPAHHUUYEHUSM UX 3JOPOBBS U BOCIIPUSATHS HHPOPMAIIHH:

Jlist a1 ¢ HapyIICeHUSIMH 3PSHHUS

- B Me4aTHOM (opMe YBETHMUEHHBIM IIPUPTOM,

- B popme 3IeKTPOHHOTO JOKYMEHTA.

Jlig nuil ¢ HapyIIeHUsIMHU CyXa:

- B IeyaTHOH (hopme,

- B hOpMe IEKTPOHHOTO IOKYMEHTA.

Jlis i1 ¢ HapyIIeHUSIMH OITOPHO-JBUTAaTEIBLHOTO anmnapara:

- B Ie4aTHou (hopme,

- B popMe 3EKTPOHHOIO JOKYMEHTA.

JlaHHBIN TepevYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTCHTA 00Y-
YarOIUXCsl.



10 Kapra KoMneTeH Uil THCHHUILTHHBI

Xumusi (Hanpasienue noarorosku 35.03.06 — Arpounikenepust)

Lenb aucuuminHeL

OCBOGHHUE CTYIEHTAMU TEOPETHUYECKHX, METOJOJOTHYECKUX M MPAKTUYECKHUX 3HAHUH, (OPMHUPYIOIMX COBPEMEHHYIO XUMUUYECKYIO OCHOBY JUISl OCBOE-
HUst IPOQHINPYIOMUX y4eOHbIX IUCIHUIUINH U UL BBHIIOJIHEHHS B Oy/yllieM OCHOBHBIX IIPO()eCCHOHANBHBIX 3314 B COOTBETCTBUY C KBaIUdUKaLmeii.

3amaun AUCHMIUTHHBI

- MIOKa3aTh CBA3b XMMHUYCCKHUX HAYK C IPYTUMH JUCHUIITIMHAMA y‘—IC6HOFO TJ1aHa MOJATrOTOBKH 6aKanaBpa 300TEXHUH,
- IPUBUTH CTYACHTAM 3HAHHUS IO TCOPCTUYCCKUM OCHOBAM XMMHUHU U CBOMCTBaM Ba)KHCUIIMX OMOT€HHBIX H TOKCHYHBIX XHUMUUYECKHX JIEMEHTOB 1
06pa3yeMLIx HMH TIPOCTBIX U CJIOKHBIX HEOPraHMYCCKHUX BEIICCTB, HAYYUTh CTYJACHTOB IIPEJACKA3bIBaTh BO3MOXKHOCTh W HAIIPAaBJICHUE ITPOTEKAHUSA

XMMMYECKMX PEaKLHi, yCTaHABIMBATh B3aMMOCBA3H MEXTy CTPOCHHEM BELIECTBA U €r0 XMMHUUYECKUMU CBOMCTBAMH, MOJIb30BAaThCS COBPEMEHHOM XH-
MHUECKON TEPMUHOJIOTHEH, TPUBUTH HABBIKM PACUETOB C MCIOJIb30BAHHEM OCHOBHBIX MOHATHH M 3aKOHOB CTEXMOMETPUH, 3aKOHA JIEHCTBYIOIINX Macc,
TIOHSATHS BOJOPOAHBIN MOKA3aTEIM U PACYETOB, HEOOX OMMBIX ISl MPUTOTOBJICHUS PACTBOPOB 331aHHOIO COCTaBa, O3HAKOMHTh CTYICHTOB C OCOOCH-
HOCTSMM XMMHYECKHUX CBOICTB Ba)KHEHIIMX OMOT€HHBIX MaKpO- M MUKPODJIEMEHTOB, a TAKXKE DJIEMEHTOB, COSAMHEHHUS KOTOPBIX MPEACTABISIOT COO0MH
OIMACHOCTb JUISl OKPYKAIOIIEH Cpe/ibl, BBIPA0OTATh Y CTYICHTOB OTBETCTBEHHOE OTHOLICHHE K MPUMEHEHHIO CPEeJICTB XMMH3AIUK B UX Oyaymiei mpak-

THYECKOH JesITeNnbHOCTH, 60ph0a ¢ He0OOCHOBAaHHOI XeModobueii.
- 3aKPENTh HABBIKK PAbOTHI ¢ y4eOHOI, MOHOrpahHIECKOMH, CIPAaBOYHOI XMMUUYECKOIT IMTEPATypPOi, B TOM YHCIIE C HHTEPHET-PECYPCOB.
- Pa3BHTh HCCIIE0BATEILCKHUE HABBIKU, IOBBICUTH YPOBEHb CIIOCOOHOCTH K CAMOOOPA30BAHUIO; Pa3BUTh HHPOPMALMOHHYIO KYJIBTYPY.

B npouecce 0cBOCHHS TaHHO#H TUCLIUILUTHHBIL CTYACHT ()OPMHUPYET M IEMOHCTPHPYET CIEAYIOLIHE

OOLIEKYIbTYPHbIE KOMIIETEHINH

Komnerenuuu Texnono- ®dopma
IlepeueHb KOMIIOHEHTOB (IUTAHUDPYEMBbIE run Gop- | OLEHOYHO- .
Crynenu ypoBHEH OCBOCHHS! KOMIICTEHIIUH
Hnpexc DopmynrpoBKa Ppe3ynbTaThl 00y4eHNST) MHUpOBa- TO cpejl-
HUSA CTBa
OoumenpogdeccHoHaNIBHBIE KOMIIET
OIIK-1 | Cnocoben peniats 3HaTh: Jlexunn Tectupo- TloporoBsilii (y10BJIeTBOPHTEIbHBII)
THIOBBIC 33141 OCHOBHBIC ~3aKOHBl ~MaTeMaTH4e-CKHUX, BaHHE Ot 51-64 6a110B
po(h)eCCHOHAIBHON | eCTECTBEHOHAYYHBIX U Jlabopa- 3HaeT OCHOBHBIC 3aKOHBI MaTEMATHYECKUX, SCTECTBEHOHAYYHBIX M 00-
JeSTEIBHOCTH Ha 001enpohecCHOHANBHBIX  JUCIHU-IUINH, | TOPHBIE VerHbrit menpoecCHOHANBHBIX JIMCIUILINH, HEOOXOIUMBIX JUIS PEHICHUS THIIO-
OCHOBE HEOOXOJMMBIX Ul DEIICHUS THIIOBBIX | paboThI OTBET BBIX 3a/1a4 B 00JIACTH arPOMHXCHEPHH.
3HAHUH OCHOBHBIX 3a/1a4 B 061acTH TpoaBuHyTHIi (X0poIo0)
3aKOHOB MaTeMaTH- arpOMHKEHEPHH. Camocro- Ort 65-84 6a/10B
YECKHUX U YmeTh: ATCIIbHAA Ymeer MH(bOpMaHI/IOHHO—KOMMyHHKa[{MOHHIﬂMI/I TEXHO-OTI'IMHH B peIlIC-
CCTECTBCHHBIX HAaYK HUCIIOIIBb30BaTh 3HAHHA OCHOBHBIX 3aKO- paGOTa HHUH TUIIOBBIX 3a/1a4 B obmacti ar-OnHXXCHEPHH.
C IPUMEHEHHEM HOB MAaTEMaTUYECKMX M ECTECTBEHHBIX Boicokuii (0TMYHO)
HH(POPMALIMOHHO- HayK JUlsl pEIICHHs CTaHIAPTHBIX 3a]a4 B Or 85-100 6as10B
KOMM YHUKAIlHOHHBIX arpoOVHXXCHEPHUH. Bﬂa}]eeT ]/lH(i)OpMaHI/IOHHO—KOMMyH]/lKaL[]/lOHHBIMI/I TEXHOJIOT'SIMHUH B pe-
TEXHOJIOT i BJla)]eTl:: IICHWHW TUIIOBBIX 3a/1a4 B obmactu ArpoOVHXCHEPHUH - METOJaMH XUMH1EC-
I/IHq)OpMaHHOHHO-KOMMyHHKaLH/IOHHBIMI/I CKOM l/UlCHTHq)HKa]_U/H/I.
TEXHOJIOTSIMUU B PEIICHUM TUIIOBBIX 3a-




124 B 00J1aCTH arpOUHIKESHEPHU.
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