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MMacoopT

(oHIa OLIEHOYHBIX CPEACTB M0 YUEOHOM TMCIUTIIHUHE

Xumus

[lepeuenr KOMMETEHIMI (37IEMEHTOB KOMIIETEHIIHI), (GOPMHUPYEMBIX B pe3yJIbTaTe
OCBOCHHMS YU4COHOU TUCITUTIIMHBI (MOJTYIIS)

Kon Dransl
Ne | Kourpon (DOpMy'HHpOBKaU Kountposnpyemsbie TeMbl yueOHOI (bopmupo-
o/ | MPYEMOH | KOHTposMpyemoii o — BaHUS
KOMIIeTe KOMIIeTEeHIIUH (cemecTp
HIHHU HU3y4eHH )
1 OIIK-1 Cnoocoben BBeneHue B AUCHUIUIMHY 1
MPUMEHSATD Tema 1. CTpoeHue BelecTBa, OCHOBHBIE 3aKOHBI 1
€CTECTBEHHOHAYYHbI | XUMHH.
eH Tema 2. CtpoeHue aroma. 1
OOILIEHHKEHEPHBIE Tema 3. CucreMaTnka XUMHYECKUX 3JICMEHTOB. 1
3HaHUsA, MCTOABL Tema 4. Xumuyeckas CBsI3b. 1
MaTeMaTU4CCKOro Tema 5. Xumus BemecTsa B KOHJICHCUPOBAaHHOM 1
aHalisa u COCTOSTHUH.
MOACIHPOBAaHHUA B Tema 6. DHepreTHKa XUMUYECKUX MTPOLIECCOB. 1
NPOHECCHOHANBHOM | Teya 7. Xumuueckas KMHETHKA. 1
ACATEIILHOCTH Tema 8. PaBHOBECHE B TOMOT€HHOMN M 1
TeTepPOreHHOM cHCcTeMax.
Tema 9. PactBopbI. 1
Tema 10. DneKTpOXUMHYECKUE TPOLIECCHI. 1
Tema 11. DnekTpoxumMuveckue npoueccs B 1
AIIEKTPOTEXHUKE.
Tema 12. XuMus BogbI. 1
Tema 13. XuMus BSXKYIIEro BELIECTBA. 1
Tema 14. Xumusi METaIIOB. 1
Tema 15. XuMusi HEMETAJLJIOB. 1
Tema 16. DneMeHTBI OpraHMYeCcKON XUMHUHU. 1
Tema 17. XuMmus 1 oxpaHa OKpy»Karolie cpenbl 1




IToka3zare/ M M KPUTEPUHU OLICHUBAHUA KOMIIETEHLIMH,

OIIMCAHHUC IIIKAJ OHCHUBaAHUA

Kon
KonTpoaupye
KOHTPOJIN HaumeHnoBanue
Ne . IToxa3aTenb oneHUBAHUSA Mbl€ TeMbl
pyemoii N OLICHOYHOI'0
n/n (3HaHMs1, yMeHM I, HABBIKH) yueOHo
KOMIIEeTeH Cpe/cCTBa
AUCHUTINHBI
MU
1 | OIIK-1 3HaTh: CIIOCOOBI IPUMEHEHHUS Tema 1. o1poc
€CTECTBEHHOHAYYHBIX U O0IIENHKEHEPHBIX Tewma 2. TEOPETHYECKOr0
3HaHMUN, METOJJOB MaTeMaTudeckoro aHainu3a u | Tema 3. Marepuana,
MOJIeIUpPOBaHUs B MpodecCHOHATbHON Tewma 4. BBIIIOJIHEHHE
JeATEeIIbHOCTH Tewma 5. MPAKTUYECKUX
YMeTh: IPUMEHATh ECTECTBEHHOHAYYHbIE U Tewma 6. pabor,
00I1IeMH)KEHEPHBIE 3HAHUSI, METO/IbI Tema 7. BBIIIOJIHEHHUE
MaTeMaTU4YeCcKOoro aHainusa u mojaenuposanus B | Tema 8. 1a00paTOPHBIX
npodecCuOHaIBHOMN eI TETLHOCTH Tema 9. paobor,
BJIA/IeTh HABBIKAMM: [IPUMEHECHUS Tema 10. KOHTPOJIbHAA
€CTECTBEHHOHAYUYHBIX U OOILENHKEHEPHBIX Tema 11. pabora,
3HaHWI, METOJJOB MaTeMaTuyeckoro ananuza u | Tema 12. Pa3HOYPOBHEBBIE
MOJICTTUPOBAHUS B IPOPECCHOHATHHON Tewma 13. 3a/1a4u 1
JeATETbHOCTH Tema 14. WHUBUTyaJIbHbIE
Tema 15. 3a1aHUA
Tema 16.
Tewma 17.




DoH/bI OLIEHOYHBIX CPEICTB MO AUCHHUILINHE
«XHUMHUA»

Onpoc TeopeTHYECKOr0 MATEPHUAJIA

BBenenue B AMCUMILIMHY.

1. Yto u3ydaer HayKa XUMUs?

2. CBsi3b XMMHYECKUX HAYK C APYTUMHU HayKamH.

3. Kakue 3amaun coBpeMeHHON XUMUU?

4. KakoBa pojib XMMHMHM B TEXHHMYECKOM IpPOrpecce M PEUICHHH SKOJIOTMYECKHX
npobsem?

Tema 1. CTpoeHue BemecTBa, 0OCHOBHbIC 3AKOHbI XUMMH.
. OCHOBHBIE MOHITUSL XUMHUH.
. OOBsiICHUTE TOHSTHS aTOM, MOJIEKYJIa, HOH.
. PazrpannyeHue NOHITUNA «XUMUYECKUHN 3JIEMEHT» U «ITPOCTOE BEILIECTBOY.
. UTo Takoe M30TOIIbI?
. UTo Takoe amoTponHbie MOAU(pUKAITIHN?
. ChopMmynupyiiTe 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTBA.
. 3aKOH KpaTHBIX OTHOLICHUH J[aIbTOHA.
. HaneToHuABI U OepTosuubl. [Tokaxkute Ha mpuMepax.
. CyTb 3aKOHa COXpaHEHHS MACChl BEILIECTBA, €T0 3HAUECHUE B XUMHH.
10. OtHOCUTEIBHAS aATOMHAs M OTHOCUTEJIbHAS MOJIEKYJISIpHasi Macca.
11. Metoasl onpeieNIeHUs: aTOMHBIX U MOJIEKYJISIPHBIX Macc.
12. CyTb MOHATUS MOJb.
13. Chopmynupyiite 3aKk0H ABOTaIpO U CIEICTBHS U3 HETO.
14. Yemy paBHO unciio ABOTaipo?
15. Uto Ha3bIBaeTCSI MOJSPHBIM 00bEMOM?
16. Yto Ha3bIBa€TCS OTHOCUTEIHLHON MIIOTHOCTHIO OJJHOTO Ta3a Mo Apyromy?
17. Kakum ypaBHEHUEM BbIpaKaeTcsi 00beTMHEHHbBIN Ta30BbIN 3aKOH?
18. Kakum ypaBHEHHEM BBIPA)Ka€TCsl COOTHOIIEHUE MEX Ty KOJTUIECTBOM BEIIIECTBA,
00beMoOM, TeMIepaTypoi U JaBlieHUEM ra3a’?
19. Kak paccuntats 00EMHYIO JIOJIIO JAHHOTO Ta3a B CMECH C JPYTHMHU ra3aMu?
20. ChopmynmupyiiTe 3aKOH SKBUBAJICHTOB.
21. TlokaxxuTe Ha MpUMEpax OMpENETICHUE XUMHUYECKOrO0 SKBUBAJICHTA CIIOKHBIX
BELLECTB.
22. PacyeTsl 110 XUMUYECKUM (HOpMyJIaM B YPaBHECHUSM.

O©OooO~~NO OIS WN -

Tema 2. CTpoenue aToma.

1. OneiTel Pezepdopra.

2. [InaneTapHast MOJiebh aTOMA.

3. Uro npencrasiser codoi aTom?

4. Yto Takoe AeKTpoHHass 000JI0YKa aToMa?

5. KakoB xapakTep qBUKEHUS IEKTPOHA B aToMe?

6. Uto Ha3bIBaeTCsl aTOMHOM OpOUTATIBIO?

7. J1aTb OHATHS KBAHTOBBIM YHMCJIaM KakK MapaMmeTpam, ONpPEeAeIISIOINM COCTOSIHUE
AJIEKTPOHA B aTOME.



8. CyTb (pM3NYECKOr0 CMBICIIa KBAHTOBBIX YHCEIL.

9. Yto Takoe OCHOBHOE U BO30YKJAEHHOE COCTOSIHME aroma?

10. YUTo Takoe SHEPTeTUYECKUA YPOBECHB?

11. Yto Takoe 3HepreTuYecKuii MOAYPOBEHb?

12. KakoBa eMKOCTb 3JIEKTPOHHBIX CJIOEB B aTOME?

13. Kak ¢popmynupyercs npunun [laymamn?

14. KakoB MopsiIoK 3all0JIHEHUsI aTOMHBIX opOuTane, npasuio KieukoBckoro?

15. B yeMm cyTb nipaBuiio ['ynna?

16. Kakue 31eKTpOHBI Ha3bIBAIOTCA CIIAPEHHBIMHU U KAKUE CIIMHBI OHU UMEIOT?

17. CTpoeHre MHOTOJIEKTPOHHBIX aTOMOB, 3JIEKTPOHHBIE U Ipaduueckue GopmMyibl

aTOMOB 1 MOHOB.

Tema 3. CucreMaTHKAa XUMHYECKHUX YJIEMEHTOB.
1. KakoBa coBpemeHHas (opmynupoBka I[leprognueckoro 3aKkoHa XUMHYECKHX

snemenToB [[.M. Menneneena?

2. [Touemy mepuoanyeckasi CHCTEMa 3JIEMEHTOB COCTOUT U3 CEMH MTEPHUOI0B?

3. KakoB mpuHITMI MOCTPOCHUSI €CTECTBEHHOW CHCTEMBI DJIEMEHTOB?

4. Yto Takoe mepuo B Tabymiie xuMmudeckux deMmenToB 1.1, Menneneesa?

5. Urto Takoe riaBHasi U MOOOYHAs MOATPYIIIHI?

6. CBsI3b CBOMCTB 3JIEMEHTOB C MX IMOJOKEHUEM B IEPUOINICCKON CHCTEME.

7. Kak wu3MeHSIOTCS paguychl U DHEPTrUM HMOHMU3ALUM ATOMOB DJIEMEHTOB, U

N3MCHCHHC UX BCINYHNH C pOCTOM 3apA10B ;mep?

8. Yto TaKocC OHCPIruga CpoacCTBa K QJICKTPOHY n OTHOCUTCIIbHas

QJICKTPOOTPpULATCIBPHOCTE ATOMOB 3JICMCHTOB 1 UIBMCHCHHC UX BCIIMYHNH C POCTOM 3apsAJ10B

saep?

9. Kakue »j1eMeHTBI Ha3bIBAIOTCS S-dJIEMEHTaMM ?

10. Kakue 35eMeHThI Ha3bIBAIOTCS P-3JIEMEHTAMU?

11. Kakne >imeMeHTHI Ha3bIBaroTCs d-aementamMu?

12. Kakue »nemenTsl Ha3piBaroTes f-anmemenramu?

13. [ToueMy d-3JIeMEHTBI OJTHOTO MEPHOJIa TIOXO0KHU 110 CBOHCTBAM?

14. TTouemy Bce d-27IEMEHTHI SIBIITIOTCS METAILIAMK?

15. Kak u3MeHsSI0TCS OKUCIUTENLHO-BOCCTAHOBUTEIHLHBIE CBOMCTBA DJIEMEHTOB?
16. [Touemy BhICIIAsT BaJICHTHOCTH 3JIEMEHTOB U3MEHSETCS TIEPHOTUICCKHU ?

17. 3nauenue nepuognueckoro 3akona [[.J1. Menneneesa.

Tema 4. XuMn4yeckasi CBf3b.

1. Yto HA3BIBAETCS XUMHUYCCKOM CBSA3BIO?

2. Kakue TMIIBI XUMUYECKOM CBSI3U 3HaeTe?

3. Kakwue 351eKTpOHBI Ha3bIBAIOTCS BAJICHTHBIMH 3JICKTPOHAMU ?

4. CyTb METOJIa BAJICHTHBIX CBSI3€H.

5. CyTb MeTOa MOJIEKYJISIPHBIX OpOUTAIICH.

6. Kakue 2JIeKTpOHHBIE CTPYKTYPhI BHEIIIHETO CJIOSI CTPEMSITCS MPUOOPECTH aTOMBI

npy 00pa30BaHUU XUMHYECKOU CBSI3U?

7. B ueM cyTh KOBaJIEHTHOU CBSI3U?
8. UTO mpoMCXOAMUT C 3JIEKTPOHHBIMH OOJIaKaMU MpU 0Opa30BAHMM KOBAJIEHTHOU

CcBs3U?

9. Yro xapakTepusyer IeKTPOOTPHUILIATEIbHOCTh JJIEMEHTA?
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10. Yo Ttakoe numnois? Uto Ha3pIBaeTCd JUITMHOU JUITOIS?

11. SIBnstitoTCSI I MOJIEKYJIBI BOABI TUTIONEM ?

12. YUem ompepensieTcsi BAIEHTHOCTD JIEMEHTa B KOBAJICHTHOM COSIMHEHUN ?

13. Yro siBisieTCA MPUUMHON MMEPEMEHHON BaJICHTHOCTH dJIeMeHTa?

14. Yto Takoe ruOpun3aius aTOMHbIX OpOHUTaIeh?

15. Kakoe reomeTpuueckoe CTpPOEHHE XapaKTepHO [JIi MOJEKYJ, KOTOPHIS
comepkar Sp-, Sp?-, Sp°- ruOpuAN3UPOBAHHEIE ATOMBI?

16. [ToueMy KOBaJICHTHBIC CBSI3M UMEIOT ONPEICICHHYIO HAlIPaBIECHHOCTh? UeM oHa
o0ycnaBiuBaeTcs?

17. O6pazoBaHKe KOBAJIGHTHON CBSI3H MO JJOHOPHO-AKIIETITOPHOMY MEXaHU3MY.

18. Yto Takoe o- U m-CBsA3U?

19. Yro Ha3wpIBaeTCs MOHHOM CBs3bI0? MeXIy aroMaMHM KaKuX 3JEMEHTOB OHa
obpazyeTtcs?

20. Yto Ha3bIBaeTCA METANIMUECKOM CBA3bI0? B ueM ee cyTh?

21. OCHOBHBIE THUIIBI B3aUMOJICHCTBUS MOJIEKYJ (OpUEHTAIlMOHHBIC, UHIYKTHUBHEIEC,
JUCIIEPCHOHHBIE).

22. Y10 Takoe KOMIUIEKCHBIE COECIUHEHUA?

23. Ha3oBuTe TUITBI KOMIUIEKCHBIX COETUHEHHUNA.

Tema 5. Xumus BelecTBa B KOHAEHCHPOBAHHOM COCTOSIHUM.

1. HazoBuTE arperaTHble COCTOSTHUS BEILIECTB.

2. Kakoe XuMHUYECKOE CTPOCHUE TBEPIOTO Tesa?

3. B ueM oTiinune aMoppHOTO ¥ KPUCTAIIIMUYECKOTO CTPOSHUS BEIECTBA?

4. Yto Takoe aTOMHbIE KpUcTajunueckue pemerku? [IpuBenure mpumepsl BEIECTB.

5. Uro mnpencraBisioT COOOW MOJNEKYJSIPHBIE KPUCTAUTUYECKUE PEIICTKH?
[IpuBenuTe npuMepsl BELIECTB.

6. Uro mpeacTaBistoT co0Oil MOHHBIE KpucTtaumueckue perietku? [lpueaute
IpUMEpPHI BEUIECTB.

7. Uto mnpeacTaBisOT CO0OM MeETaUIMYeCKHue KPUCTAUIMYECKHE PEIIeTKU?
[IpuBeanTe mpuMeEphl METAIIIOB.

8. Uro Takoe ammotponus? [IpuBenute npuMepsl.

9. Yto takoe nomumopduszm? [IpuBeanre npuMepsi.

10. Kakas xumMu4eckas CBs3b B TBEPHABIX Telax — MeTajulaX, IMOJYIPOBOJIHUKAX,
IUDIIEKTPUKAX ?

11. YTo Takoe peasbHbIE KPUCTAIIIBI?

12. HazoBuTe ne(eKThl KPUCTALTUIECKON PEIIeTKN?

Tema 6. JHepreTuka XuMMYECKHX MPOLIECCOB.

1. Yto takoe sHepreTruueckue 3PGHeKThl XUMHUUIECKUX PEAKITH?

2. YTo Takoe BHYTPEHHSS SJHEPTHsI CUCTEMBI?

3. UTo Takoe IHTAJIBIUS CUCTEMBbI?

4. CtanaapTHas SHTaIbIUs 00pa30BAHMS XUMUYECKUX COCTMHEHU.

5. CyTb nepBOTo 3aKOHA TEPMOJIUHAMUKHU.

6. Peakuuu 3kx30- 1 3HA0TEpMUUECcKUE. UTO B HUX OOILIEro U YeM OTJIMYAIOTCS JPYT
oT Apyra?

7. TepMOXMMHYECKUE YPABHEHUS XUMHUUYECKUX peakiui. YUemM OHU OTIMYarOTCs
IpYT OT apyra?



8. Ilouemy xumuyeckue u (ha30Bble MPEBPAILEHUSI COMPOBOXKIAIOTCS BbIJEICHUEM
WIH TOTJIONIEHUEM SHEpruu?

9. Copmynupyiite 3axon ['ecca.

10. CnenctBus u3 3akoHa [ ecca.

11. TToHATHE SHTPONHUH U €€ U3MEHEHUS IPH XUMUYECKHUX TTPOIIeCCax.

12. CrangapTHasi SHTPOIHS BEIIECTB.

13. PacyeT u3MeHEHUs SHTPOIHUH MPU CTAHJAPTHBIX yCIOBHSIX.

14. Yto Takoe crangaptHas sueprus [ m6oca?

15. KakoBbl yCHOBHSI CaMOINPOMU3BOJILHOTO MPOTEKaHUs peaklud B HU300apHO-
U30TEPMHUYECKUX YCIOBUSIX?

16. CranpaptHas sHeprust [ mu66ca oOpa3zoBaHus BELIECTB.

17. Pacuet n3zmenenus 3Hepruu [ m66ca npu cTaHIapPTHBIX YCIOBUSX.

18. PacueT uzmenenus suepruu ['m60ca peakuu npu pa3indHbIX TEMIepaTypax

19. YcnoBust XuMu4eckoro paBHoBecusi. YeMy paBHO n3MeHeHue 3Hepruu ['udoca?

20. Kakast posib SHTaJbMUHWHOTO M SHTPONHIHOTO (PAKTOPOB B HAIPaBICHHOCTH
MIPOIIECCOB MPH PA3THYHBIX YCIOBHIX?

Tema 7. XumMnueckasi KHHETHKA.

1. Yto Takoe TOMOTEHHBIC F TETEPOTEHHBIC CHCTEMBI ?

2. JlaTb omnpesenenne CKOPOCTH XUMUIECKIX PEAKITHIA.

3. Kakne paxTopsl BIUSIOT HA CKOPOCTH PEAKITUI?

4. ChopmynupoBaTh 3aKOH JEHCTBYIOIIUX MaccC.

5. 3anumuTte BhIpaKEHHUE TSI CKOPOCTH XUMHUYECKOM peakIMu B ra3oBoi dase u
pacTBope.

6. Uto Takoe koHcTaHTa ckopocTu? KakoBa ee pa3MepHOCTh?

7. UTo Takoe PHEPTHs aKTUBAIIUN?

8. Kak 3aBUCHUT CKOPOCTh peakiiuu OT TEMIEePaTyphbl?

9. Chopmynuposats npaBuiio Baut-I'odda.

10. ®usnveckuii CMBICI TEMITepaTypHOTO KoddduireHTa.

11. TTonsiTie 006 aKTUBHBIX MOJIEKYJIaX U PHEPTUM aKTUBAIIMHU MIPoOIlecca.

12. Yto Takoe XUMUYECKOE paBHOBECHE?

13. KakoB ¢u3u4ecKkuii CMBICI KOHCTAHTHI paBHOBECHS?

14. Yem ompenensieTcss 3aKOH JIEUCTBUS Macc JJisi OOpaTUMBIX U HEOOpaTHUMBIX
MPOLECCOB?

15. Ha3BaTb OCHOBHBIE METO/IbI YCKOPEHUS] XUMHUECKUX PEAKIIUM.

16. UTo Takoe KaTanu3aTopbl U UHTHOUTOPHI?

17. Yto Takoe romoreHHbii katanu3? [IpuBenute mpuMepsl.

18. Uto Takoe reteporennsiii karanus? [IpuBenure mpumepsl.

19. llemapie peakiuu. MexaHu3M 3ap0oKICHUSI, PA3BUTHS U THOCIH TICTIH. .

Tema 8. PaBHOBecHe B rOMOT€HHOI U reTEePOreHHOi CUCcTeMax.

1. Xumuyeckoe paBHOBECHE B TOMOT€HHBIX CHCTEMaX.

2. KoHcTaHTa XMMHMYECKOTO pPaBHOBECHS U €€ CBSI3b C TEPMOIAMHAMUYECKUMHU
(YHKIMAMMU.

3. MOXHO 1 yrpaBisiTh 0OpaTUMBIMH MPOLECCaMu?

4. Kak popmynupyercs npunuun Jle-lllatense?

5. Kak BiusieT u3MeHEeHHE KOHIIEHTPALM pearupyrollux BEIIECTB HA CMEIICHHE
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XUMHYECKOTO paBHOBECHS?

6. Kak BimsieT n3MeHeHue aBlIeHUs Ha CMEIEHIEe XUMUIECKOTO PAaBHOBECHS?

7. Kak BnusieT u3BMEHEHHE TeMIepaTypbl Ha CMEIICHHE XUMUYECKOTO PaBHOBECHS?

6. ®azoBoe paBHOBECHE U MPABIIIO (a3.

7. ®U3UKO-XUMUICCKUH aHATTN3 JBYXKOMIIOHCHTHBIX CHCTEM.

8. DkcTpakuus.

9. CopOrus.

10. IToBepXHOCTHO-aKTUBHBIC BEIIIECTBA.

11. AncopOuroHHasi paBHOBECHE.

12 .KommonaHble CUCTEMBI U UX MTOJTyYCHHUE.

13. CtpoeHune KOJJIOMAHBIX YaCTHII.

14. ArperaTuBHasi U KHHETHYECKash YCTOWIMBOCTh CHCTEM (IMYJIBCUH, CYCIICH3HHU,
a’PO30JIN).

Tema 9. PacTBOpBI.

1. Kakue THIbI pacTBOPOB CYIIECTBYIOT?

2. O0BsICHUTE, B YEM CYITHOCTH MPOIIECCa pAaCTBOPCHHUSI.

3. Ha3zBaTh criocoObI BeIpaXeHUST KOHIICHTPAIIUN PACTBOPOB.

4. Yto Takoe ujeaabHbIle PaCTBOPHI?

5. ChopmynupoBaTh 3aKkoH Payns (cineactBus u3z 3akoHa Payis).

6. PacTBOpBI HEIEKTPOIUTOB U DIICKTPOTIUTOB.

7. Kakue BemiecTBa OTHOCSTCS K AJICKTpPOJIUTaM W HeanekTtposutam? [lpuseaute
IPUMEPHI.

8. CdopmynupyiiTe OCHOBHBIE TOJIOKEHUS  TEOPUH  DIICKTPOIUTHYECKOM
U CCOLAALINHT

9. Yrto Takoe cuiibHbBIC U ci1aldble 2NeKTpouThl ? [IpuBeuTe mpuMepsl.

10. CBoiicTBa pacTBOPOB AJIEKTPOIUTOB, AKTUBHOCTH MOHOB.

11. Kak paccuuTbIBaeTCsl CTENEHb UCCOIMAIMA M KOHCTAaHTa JUCCOIUAIIUU
3JIEKTPOJIUTA B PACTBOPE?

12. DnexTpoauTHYecKas TUCCOIHMAIUsA BOABL. UTO Takoe MOHHOE MPOM3BEICHUE
BOJIBI?

13. Uto xapakTepu3yeT BOIOPOIHBINA IMOKA3ATENb CPEIIBI?

14. UoHHble peakiuu B pacTBopax. Kakue peakiuu Ha3bIBAIOTCS PEaKIUSIMU
MOHHOT0 oOMeHa?

15. Yrto Takoe ruaposn3 coiei?

16. Kak mpoTekaer ruaposin3 cojiei, 00pa30BaHHBIX CHJIBHON KHUCIOTOW U CIabbIM
ocHoBanueMm? Kakoe 3nauenne pH pactBopa?

17. Kak mpoTekaeT THAPOJIU3 CoJiel, 00pa30BaHHBIX CJIA00W KUCIOTON M CHIIBHBIM
ocHoBanuem? Kakoe 3nauenne pH pactBopa?

18. Kak mporekaeT THapoJIH3 COJICH, 00pa30BaHHBIX CIAa0O0KW KHCIOTOH M CIaOBIM
ocHoBanuem? Kakoe 3nauenue pH pactBopa?

19. Kak npoTekaet ruiposiu3 cosieid, 00pa30BaHHbIX CUJIBHOM KHCIOTOW U CHIIbHON
ocHoBanueM? Kakoe 3nauenue pH pactBopa?

20. Kakue ¢gakTopsl CHOCOOCTBYIOT MEHbIIIEMY MPOTEKAHUIO TUPOJIU3Y COJIEH?

21. Jluccomuanus KOMIICKCHBIX COCIUHCHUM.



Tema 10. DjekTpOXUMHUYECKHE MPOLECCHI.

1. YUTo Takoe OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE TPOLIECCHI.

2. Knaccuduxarus OBP.

3. CocTaBieHre ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA.

4. Yem 0OyCIOBIEHO HW3MEHEHHUE CTEMEHEH OKUCICHHS B XOJ€ OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUI?

5. Kakue BemiecTBa MOTYT BBICTYIIATh B POJIM: @) TOJIBKO OKHCIIUTENEH, 0) TOIBKO
BoccTaHoBuTenei? [lpuBenure npumepsi.

6. Kakue BemecTBa MOTYT TMPOSBIATH OKUCIUTEIHbHO-BOCCTAHOBHUTEIHHYIO
JIBOMCTBEHHOCTH? lIpuBeauTe npuMepsl.

7. IlpuBenute npumepsl OBP, ocyiiecTBiasieMbIX YEIOBEKOM B €ro MPaKTUYECKOU
NEATEIBHOCTH.

8. B wuem 3akmrodaercs CYIIHOCTh MEXaHM3Ma O0O0pa30BaHUsl 3JIEKTPOIHOIO
MoTeHIaxa?

9. lns yero ucnosb3yercs ypaBuenue Hepuera?

10. CranaapTHBIN BOJIOPOIHBIN 3JIEKTPOI U BOJAOPOTHAS IIIKAJIA TTIOTESHITHAIOB.

11. Yro Takoe ABOMHOM dNEKTPUUECKHIA CION?

12. DneKTpOXUMHUYECKHH P HAIPSHKCHUI METaJIOB.

13. CrangapTHbIE OKUCIUTENHFHO-BOCCTAHOBUTEIbHBIC TOTCHIIUAIBI.

14. HanpaBiieHHOCTh OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUN B PACTBOPAX.

15. Uto npeacTaBisitoT cOO0H TrajlbBAHUYECKUE JIEMEHTHI?

16. Kakume mnporeccbl NpoxXoAsT Ha aHOJAE M Ha KAaTOA€ B TaJIbBAHUYECKOM
AJIEMEHTE?

17. Kak paccuutsiBaercs DJIC raibBaHU4E€CKOTO 3JIeMEHTAa?

18. Yto Takoe KOHIIEHTPALMOHHBII rajibBaHUYECKHUI 371€MEHT?

19. YUrto Ha3pIBACTCS ICKTPOTU3OM?

20. Kaxoit anmexkTpoj Ha3bIBaeTcs aHOIOM, Kakoi karogoM? Kakue mporeccs
POTEKAIOT HA HUX?

21. Uem oTimMyaeTcst SJICKTPOIN3 PACIIABOB OT JEKTPOJIHM3a BOJHBIX PaCTBOPOB?

22. B gyem cyTb niepBoro 3akona Papane?

23. Bropoii 3akon ®apajest 1 ero poiib B pacyeTax, CBI3aHHBIX C dJIEKTPOIHU3OM.

24. TlpakTryeckoe MPUMEHEHHE IEKTPOIIH3A.

25. Uto Takoe KOppo3us METaJIOB?

26. Ha3BaTh OCHOBHBIE THITBI KOPPO3HH.

27. Metronpl 3alMThl OT KOPPO3MM: JIETMPOBAHHE, IIEKTPOXMMHUYECKAs 3allUTa,
3alUTHBIE TTOKPBITHSI, UTHTHOUTOPBI KOPPO3HUHU.

Tema 11. DjieKTpOXMMHYECKHE MPOLECCHI B 3JIEKTPOTEXHHUKE.

1. Yto nmpeACTaBISIOT COO0M XUMHYECKUE HCTOUYHUKH TOKA?

2. VYcTrpolictTBO u paboTa METHO-IIMHKOBOTO H  MapraHIEBO-IIMHKOBOTO
TaIbBAHUYECKUX DJIEMEHTOB

3. UTo Takoe aKKyMyJISTOPHI?

4. YCcTpoiCTBO 1 paboTa CBUHIIOBOTO CEPHOKHCIOTHOTO aKKyMYJIATOPA.

3. UTo Takoe TOTJIMBHBIC AJIEMEHTHI ?

4. CyTb pabOThI JIEKTPOXUMHUYECKUX T€HEPATOPOB?

5. DIEKTpOXUMHUYECKUE TPeoOpa3zoBaTENH (XEMOTPOHBI).



Tema 12. XumMus BOABI.

1. CtpoeHue MOJIEKYJT U CBOMCTBA BOJIbI.

2.]lnarpamMma COCTOSTHUS BOJIBI.

3. Kpucrannm3arus Boasl 1 BOJHBIX pACTBOPOB B PA3JIMYHBIX YCIOBHSIX.
4. AKBaKOMIUIEKCHI U KPUCTAJIOTUAPATHI.

5. KakoBbI XUMHUYECKHE CBOIICTBA BOJIBI?

6. [IpupoHbIe BOABI M KX COCTaB.

7. Kimaccudukaryst mpupoIHbIX BOJ IO XUMHUYECKOMY COCTaBY.

8. Kimaccudukarnus moa3zeMHbIX U TOBEpXHOCTHBIX Bog O.A. AnekuHa.
9. Kak 3anuceiBaetcst hopmyna KypioBa XUMHYECKOTO COCTaBa IPUPOIHBIX BOI?
10. Yto Ha3BIBAE€TCS KECTKOCTHIO BOJIBI?

11. Kakue BUIbI )KECTKOCTH BOJIBI PA3INYaIOT?

12. Kak BeIpakaeTcs 00111as ’KECTKOCTh BOIBI?

13. Kakue cymniecTByIOT METO/IbI OIIPEACICHUS KECTKOCTH BOJIBI?

14. Kakumu criocobamu yCTpaHsIOT )KECTKOCTb BOJIbI?

15. Yto Takoe KOJJIOUIHBIE PACTBOPHI?

16. Cmsaruenus 1 00eccoJIMBaHUs BOJIBI.

17. Postb BOZHBIX PAaCTBOPOB B KU3HEICATCILHOCTH OPTAHH3MOB.

Tema 13. XuMus BsKyLIEro BelecTsa.
. UTo Takoe BSOKYIIIHE BelecTBa?
. Kimaccuduxanus HeopraHn4ecKux BKYIIHX.
. UeM OTJIMYAIOTCS TUPABIMYECKHUE BSKYIIIUE BEIIECTBA OT BO3YIIHbBIX?.
. 'urcoBbie BXKYIIME U UX TPUMEHEHHUE B CTPOUTEIHCTBE
. JloGaBKH, BIMSIONINE HA MPOIIECC TBEPACHHUS.
. OU3UKO-XUMUYECKUE MTPOIIECCH CXBATHIBAHUS U TBEPICHUS.
. Ha3BaTp ucxoHO€ ChIphE MJIs TOJTyYeHHS TOPTIaHAIIEMEHTa
. B ueM cyTh TeXHOJIOTUM MOTy4YEHUS MOPTIAHIIEeMEHTa?
. HazoBuTe cocTaBmstomye 4acTH KIMHKEpa MOPTIAHAIIEMEHTA.
10. BzanmopelicTBre KIIMHKEPA C BOJOM.
11. KakoBa cTpykTypa 6eToHa?
12. ®opmupoBaHue U cocTaB TBEpA0H (pa3bl OeToHA.
13. BogoiieMeHTHOE OTHOIIIEHHE
14. BnusHue TOHKOCTHM TOMOJa M MHHEPAJIOTMYECKOTO COCTaBa IIEMEHTa Ha
CTPYKTYpPY IOPOBOTO MPOCTPAHCTBA.
15. Ha3BaTh OCHOBHBIC IPUYMHBI KOPPO3UH OCTOHA.
16. OOBSICHUTD CYTh YTIIEKUCIOTHON KOPPO3HHU.
17. Yto Takoe MarHe3uajabHas KOppo3us?
18. B uem nposiBnsieTcs cyb(aTHass KOPpO3usi?
19. MeToapl 3auThl 0€TOHA OT KOPPO3HH.
20. YeM rIMHO3EMUCTBIN IIEMEHT OTJINYAETCS OT MOPTIAH IIIEMEeHTa?
21. B yeM 3akIIro4aroTcs HEJOCTATKU TVIMHO3EMHUCTOTO IiEMeHTa?

OO NO OIS~ WN -

Tema 14. XumMusi meTasjioB.

1. 3aBUCUMOCTH CBOMCTB METAJJIOB OT MX MOJIOXKEHUS B MEPUOJUUYECKON cHUCTEME
JI.1. Menpeneena.

2. PacnipocTtpanenue u popmbl peObIBAaHUS METAILIOB B IPUPOJIE.
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3. Kakne MeTasibl BCTpedaeTcs B CaMOPOIHOM COCTOSTHUU?

4. Ha3BaTh OCHOBHBIE METOJIbI TIOJyUEHHUSI METAIJIOB.

5. Kak Ha3pIBaeTcst mpoM3BOICTBO, 3aHUMAIOIIIECECS TMOTYyUYEHUEM METaIOB?
6. Kakue cBoiicTBa mpucymy Meramiam?

7. Kakne MeTasuibl OTHOCSATCS K YePHBIM, KaKHe K IIBETHHIM MeTajuIam?

8. [lepeunciuth (pu3nyeckre cBOWCTBA METAJIIOB.

9. CKOJIBKO 3JIEKTPOHOB, KaK MPaBUJI0, HAXOIUTCS HAa BHEITHEM YPOBHE METAJIJIOB?
10. Kakoii T XUMHUYECKOU CBSA3HM XapaKTepeH I METaIJIOB?

11. XumudecKkue CBOMCTBA METAJUIOB, UX COSUHEHUS U IPUMEHEHUE.

12. Yrto Takoe psia HANPSHKCHUN MeTasIoB?

13. CriiaBbl METAJLIOB.

14. YyryHbl: TOHATHS, BUJIbI, HA3HAYCHUE, MAPKUPOBKA.

15. Ctanu: MOHATHS, OCHOBHBIE COCTABJISIOIINE, HA3HAUYCHHUE.

16. AJIFOMUHUH, €r0 CIIABEL.

17. Menp, ec CIUIaBHI.

18. Kakue mMeTaisl OTHOCATCS K JISTKMM KOHCTPYKIIHOHHBIM MeTajuiam?

19. ®uznveckre 1 XUMHIECKUE CBOMCTBA JIETKMX METAJIJIOB, PUMEHEHHE.
20. Kakue MeTauTbl OTHOCSTCS K TSOHKEIBIM MeTajliam?

21. ®uznyeckne U XUMUIECKHAE CBOMCTBA TSHKEIBIX METAUIOB, IPUMEHEHHE.

Tema 15. XumMus HeMeTaJJIOB.

1. 3aBuUCHMMOCTH CBOWCTB HEMETAJUIOB M HUX COEIMHEHUN OT IMOJIO)KEHUS B
nepuoanueckon cucreme .M. Menneneesa.

2. ®opMbl HAXOKJIEHUSI HEMETAJNIOB B MPUPOJE, OCHOBHBIE METOJIbI UX IMOJy4YEHUS
U IPUMEHEHHUE.

3. Kakyio KOHQUI'YypalMiO BHEIIHEr0 3JEKTPOHHOTO CJOS HUMEIT AaTOMBI
AJIEKTPOHOB TMOATPYIIEl KapOOHa B OCHOBHOM M BO30YyJIeHHOM cocTosiHusX? Kakue
CTETIEHU OKUCIICHUS MTPOSBIISIOT OHU B COEAMHEHUSX ?

4. Kakue neryuyne BOJOPOAHBIE COEAMHEHUS OOpa3ylOT 3JIEMEHThl MHOJATPYIIIbI
KapOoHa?

5. Kakue amnorponHsie Moaudukanuu yriepoaa? Yem oOyCIOBICHO pa3indue
(¢u3nUecKuX CBOMCTB rpadura u anmasa’?

6. Oxcuapl yraepoja.

7. KapOonatnas kucnota. ['1e Haxoa4T npuMeHeHre coJid KapOOHATHOW KUCIIOTHI?

8. Ha3Batb mpupo/iHble COEAMHEHUSI KPEMHUS. €T0 MOIyIIPOBOAHUKOBBIE CBOMCTBA.

9. CunukaTtsl, CTEKJIO U CTeKJIoMaTepuabl, UX IPUMEHEHHE.

10. Cepa, ee OKCHTIBI.

11. CepoBogopoa, Cyabpub.

12. CynbdaTHast u cynb(UTHAS KUCIOTHI, UX COJIH.

13. [losrydyeHre U npuMeHeHUe CyIb(PaTHON KUCIOTHI.

14. A30oT. AMMHAK, COJIM aMMOHHUS. | 1€ UCIIOJIB3YIOTCS COJIM aMMOHUS?

15. Okcuabpl HUTPOTEHA.

16. HutpaTHasi 1 HUTPUTHASI KUCIIOTHI.

17. B3pbiBUaTble MaTEpHAIIbI.

18. HuTporiemitono3a, HOTPOTJIUIIEPUH, TUPOKCUIIUH.

19. ®ocdop. KakoBel xumnueckue 1 puanyeckue cpoiicTpa 0enoro gpocdopa?

20. Kakue annmotpornnbsie Moaudukamnuu dpochopa?
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21. ®ochun. docdarnas u GochuTHas KUCIOTHI. [ 1e HAXOAAT MPUMEHEHUE COJU
dbocdarHOM KUCTOTHI?

22. Kakyro poib UTparoT COeAMHEHHS HUTporeHa u gocdopa B mpupome?

23. buomornyeckasi pojb TaJOTE€HOB, MPUMEHEHHE XJopa, OpoMa, MoJIa W UX
COCIMHEHUN B HApPOJHOM XO3SMCTBE. | 'aJIOreHBI U OKpYKarolas cpeaa

24. BolopoAHbIE M KHCIIOPOIHbBIE COSAMHEHUS TaJIOT€HOB.

Tema 16. DiieMeHTbI OPraHUu4ecKO XUMHM.

1. HazoBuTE BayKHEWIIME TPUPOAHBIE HCTOYHUKH YTJIEBOIOPOIOB.

2. Kak Ha3bIBaeTcs MpoLEcC NEpBUYHON NeperoHku HeTu? Ha kakoM mpuHLMIIE OH
ocHoBaH? Ha30BUTe OCHOBHbBIE HEPTSIHBIC (QPAKIUH.

3. CtpoeHue, Knaccu(ukaius 1 CBONCTBA OPraHUYECKUX COETUHEHU.

4. ChopmynupoBaTh OCHOBHBIE T0JI0KEHUs TeopuH A. ByTieposa

5.  VYrueBo#opoIbl:  HaChILICHHbIE, HEHACBILICHHbIE, apPOMaTHYECKHE U
AlMKINYECKNUE; COEIMHEHUS C Pa3IUYHbIMU (PYHKIIMOHAIBHBIMU IPYIIIIaMHU.

6. Opranuveckue MoIMMEpHbIC MaTEPUATIBL.

7. Ha3BaTh ciocoOBI MOTYYEHUSI BBICOKOMOJIEKYJISIPHBIX COETMHEHHM

8. [MonuaTHiieH, MOMUIPOTHIIEH, TOTUBUHIIXIIOPU], TTIOJTUCTUPOI.

9. [Ipomecc MOTMKOHACHCAITHH.

10. ®enondopManbAETHAHBIE CMOJBI, STIOKCHIHBIE CMOJIBL.

11. KpemHHuilopraHu4ecKue noJuMephl.

12. XuMudeckasi CTOMKOCTb M CTapEHUs TOJIMMEPHBIX MaTEPHAJIOB.

Tema 17. XuMus n 0XpaHa OKpYy:Kawuiei cpeasbl.

1. Posib XUMUU B PEIICHUH SKOJIOTUUECKUX TTPOOIIEM.

2. llpu ropeHun yrieBoJOpOJOB B aTrMocdepy BbIOpachiBaeTCs OOJBINOE
KOJIMYECTBO YTIJIEKUCIIOTO ra3a, KaKhe MOCIEICTBUS 3TO UMEET ISl 3eMHBIX SKOCHCTEM ?

3. B ueM nmpuunHa KUCIOTHBIX JOXKIEH?

4. HazoBuUTE BO3MOKHBIE MTOCIEACTBUSI MAPHUKOBOTO 3P dheKTa.

5. IIpennoxuTh criocoObl yTUIN3AIMHU OTXOA0B MOJIMMEPOB, UCXOIS U3 UX CBOMCTB

6. OxpaHa BO3AYITHOTO ¥ BOJHOTO OACCEHHOB.

7. KakoBBEI METOIBI MAJIOOTXOIHOM TEXHOJIOTHH ?

8. MeTop1 3aMKHYTOTO BOJI0000pOTA.
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KpuTepun n mkana oneHUBaHUs 10 OLIEHOYHOMY CPeICTBY

cobecenqoBanue (YCTHbIH/MMUCHbMEHHBII ONPOC)

HIxanaa
OLICHUBAaHUSA

Kpurepuii oueHuBanust

OTJINYHO

()

OTBeT NOJIHBIN U PAaBUIILHBIM HA OCHOBAaHUHU U3YyYEHHOI0 MaTepuaia. BeliBUHYThIE
IIOJIOKEHUSI apryMEHTUPOBAHBl M MJUIIOCTPUPOBAHBI IIpUMepaMu. Marepuan
U3JI0KEH B OIPEIEICHHON JIOIMYECKOM IOCIENOBATEIbHOCTH, C MCIOJIb30BaHUEM
HAYYHBIX TEPMUHOB; OTBET CaMOCTOATENbHBIH. OOydaronuiics yBepeHHO OTBEYAET
Ha JONOJIHUTEIbHBIE BOIIPOCHL.

XOpOIIIO

(4)

OTBeT NOJHBIA U NPAaBUIBHBIN, OATBEPXKJIEH IPUMEpPaMH; HO UX 0OOCHOBaHHME HE
apryMEeHTHpOBaHO. Marepuan  M3JI0)KEH B ONPEAEICHHOW  JIOTHYECKOU
II0CJIEZI0BATEIbHOCTH, IPU 3TOM JOMYLIEHbl 2-3 HECYLIECTBEHHBIE NOTPEIIHOCTH,
UCIIpaBJIEHHbIE IO TPeOOBaHMIO 3K3aMeHaTopa. MaTepual H3JI0XKEH OCO3HAaHHO,
CaMOCTOSITENIFHO, C  HCIIOJB30BAaHMEM HAy4YHBIX TepMUHOB. OOyuaronmiics
VCIIBITBIBACT HE3HAYUTENBHBIC TPYIHOCTH B OTBETAX HA JONOJIHUTEIbHBIE BOIPOCHIL.

YAOBJIETBOPH-
TEIbHO

3)

OTBeT HEAOCTATOYHO JIOTUYECKU BBICTPOEH, caMmocTosATeraeH. OCHOBHbIE MOHATHUS
ynoTpeOieHbl MPAaBWIBHO, HO OOHAPYXKHUBACTCS HENOCTATOYHOE PACKPBITHE
TEOPETUYECKOr0  MaTepuaia.  BblABUTaeMble  MOJIOKEHHUS ~ HEAOCTATOYHO
APTryYMCHTUPOBAHBI u HC MMOATBCPIKACHBL IpuMepamMu, OTBECT HOCUT
NPEUMYIIECTBEHHO  OMHCaTeNbHBIA  XapakTep.  Hayunas — TepmuHOIOrHUs
UCIIONIB3yeTCsl  HelpocTaTouHo.  OOydwarolmuiicss  UCTIBITHIBAET  JIOCTATOYHBIC
TPYJHOCTH B OTBETAX HAa BOIMPOCHIL.

HCYOOBJICTBOPU-
TCJIBHO

(@)

OTBeT HEIOCTATOYHO JIOTMUECKH BBICTPOEH, caMocTosiTelieH. OCHOBHBIC MOHSTHUS
ynoTpeOaeHbl  HEMpaBWIIBHO, OOHApY)KUBAE€TCS  HEJOCTAaTOYHOE  PACKPBITHE
TCOPCTUUCCKOTO mMarcpuaia. BI)IIIBI/IFaeMI)IC IIOJIOXKCHU A HEOAO0CTATOYHO
apryMEHTUpPOBaHbl M HE MOJATBEPXKIEHBI NpuMepamu; HayuHas TtepMuHOIOTHSA
UCIIONB3yeTCsl  HeApocTaTouHo.  OOydvarolmuiicss  UCTIBITBIBAET — JIOCTATOYHBIC
TPYJHOCTU B OTBETAX HA BOIMPOCHIL.
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IIpakTHyeckune padoThI

1. PemeHue 3aga4 Ha OCHOBHBIE 3aKOHbI XHMHHM (3aKOH COXPAHEHUS MacChl
BEIIIECTBA, 3aKOH PKBUBAJICHTOB).

2. CocraBiieHuEe DOJCKTPOHHBIX M Tpaduyeckux (opMya aTOMOB M HOHOB
XUMHUYECKUX DJIEMEHTOB.

3. Xumuueckas cBsa3b. CocTaBienue GopMys1 KOMIUIEKCHBIX COSAMHEHU.

4. SHCpFCTI/IKa XUMHYCCKHUX IIPOLICCCOB. Pacuer TCPMOIVMHAMHUYCCKHUX BCINYHNH
XUMHUYCCKHUX CUCTCM.

5. Pemenue 3ala4 Ha BBIYHUCIICHUC CKOPOCTU IMPOTCKAHUA XUMHUYCCKUX peaKuHﬁ )41
XUMHYCCKOC PAaBHOBCCHC.

6. Ilpupomusie Bombl. CoctaBnenwe ¢opmyn KypiaoBa XHMHUECKOTO cCOCTaBa
MIPUPOIHBIX BOA. Pacder ®KeCTKOCTH BOJIBI.

7. CpoiictBa pacTBOpoB. PaBHOBecue B pacTBopax 3JeKTposuToB. CocTaBlieHUE
ypaBHEHUI HOHHOTO OOMEHa.

8. SHGKTPOXI/IMI/ILIGCKI/IG IIPOLICCCHI. CocraBiieHHE TrajabBaHUUYECKUX QJICMCHTOB,
PacucT JICKTPOAHBIX IIOTCHIIUATIOB, SHC OCIIN.

9. DnekTpoNK3 paciyiaBOB U pacTBOPOB. Pemenue 3amay.
JlabopaTopHbie padoThI
1. DneKTpoHHAs! CTPYKTypa aTOMOB M OJTHOATOMHBIX MOHOB.

2. XUMHUYECKasT  CBS3b. [Toryuenne w  ucclenoBaHWE  AMMHAKATOB,
COJIbBATOKOMIIIIEKCOB.

3. CKopoCTh XUMHUYECKUX peakiui. BrusHue KOHIEHTpAIMu pearupyronmx
BEILIECTB HA CKOPOCTh PEAKIIMM B TOMOT'€HHOMN CUCTEME.

4. IlpuroToBieHUE pacTBOPOB U OMPEACIICHUS UX KOHIIEHTpaluu (MaccoBasi IO
PacTBOPEHHOIO BEUIECTBA, MOJISIPHAs, MOJISTIbHASI, MOJIIPHASI MAacCa SKBUBAJICHTA).

5. Onpenenenrie pH pactBopoB. ['maponus conei.

6. OKHCIUTENHbHO-BOCCTAHOBUTEINbHBIE peakini. OKUCIUTEIbHbBIE CBOMCTBA KaIHii
NIEpPMaHraHaTa.

7.KonrtakTHas koppo3us. BiusiHue MUKporaabBaHMUYECKUX 3JIEMEHTOB Ha KOPPO3UIO
[IMHKA B CyJIb()aTHON KUCIIOTE.
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8.Du3nYecKre U XMMHUUYECKHIE CBOMCTBA METAIIIOB.

9.dusnyeckre U XUMUYECKHUE CBOMCTBA HEMETAJIJIOB.

Kpurtepun n mkana oueHUBaHUs 110 OLEHOYHOMY CPeICTBY

NpaKkTHYeCKue u JJadopaTopHbIe padoThI

HIxkana
OlleHUBaHUSA

Kpurepuii ouennBanus

OTJINYHO

()

CTyleHT mpaBWILHO BBIMOJIHWI 3aJaHue. [loka3an OTIWYHbIC BIaICHUSI HABBIKAMU
MIPUMEHEHUS TIOJYyYEHHBIX 3HAHUW M YMEHHUH IMpHU pelleHuu MpodeccrnoHalIbHbIX
3aJad B paMKax YCBOGHHOro ydeOHoro wmarepuana. OtTBeTmn Ha Bce
JIOTIOJIHUTEJIbHBIC BOMPOCHI Ha 3aIIUTE.

XOpOIIIO

(4)

CTYI[CHT BBITIOJITHUJI 3aJaHUC C HG6OJ'ILIHI/IMI/I HerounocTaMmu. Ilokazan Xopomue
BJIQJICHHS] HABbIKAMHM NPUMEHECHHUS TOJTYYCHHBIX 3HAHUW M YMEHUH MPH PELICHUU
npodeccHOHATBHBIX 33J1a4 B paMKax YCBOSHHOTO y4eOHOro Marepuasia. OTBETHII Ha
OOJIBLITMHCTBO JIOMOJIHUTEIBHBIX BOIIPOCOB HA 3aIIIMTE.

YAOBJICTBOPH-
TCIJIIBHO

3)

CTy,Z[CHT BBITIIOJIHWJI  3alaHUC C CYHICCTBCHHBIMH HCTOYHOCTIAMMU. IToxazan
YAOBJICTBOPUTCIILHOC BJIAACHUC HABBIKAMU IMPHMCHCHUS IMOJTYYCHHBIX 3HAaHUM |
YMCHI/Iﬁ IIpH pCHICHUUA HpO(beCCI/IOHaHBHBIX 3aa4 B paMKax yCBOCHHOI'O yqe6Hor0
Marcpuajia. HpI/I OTB€TAaX Ha AJOIOJHHUTCIBHBLIC BOIPOCHI Ha 3alIUTC OBLIO
J0MMYIICHO MHOT'O HETOYHOCTEH.

HCYIOOBJICTBOPU-
TCJIBHO

(@)

[Ipu BBINOTHEHUH 33JaHUSI CTYJECHT MPOAEMOHCTPUPOBAT HEAOCTATOUYHBI YPOBEHD
BIIQJICHUS YMEHUSIMHM W HaBBIKAMU TPU pPELICHUH MpodecCHOHANBHBIX 3a7ad B
paMKax YCBOGHHOro yuyeOHoro marepuana. llpu oTBeTtax Ha JOMOJHUTEIHHBIC
BOIIPOCHI HA 3aIIUTE OBLJIO JOMYIIEHO MHOXKECTBO HETOYHOCTEH.
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OueHoYHbIE CPpeACTBA AJsl MPOMEKYTOYHOM aTTeCTALMHU.

BOHpOCbI K IK3aMeEny

1. OcHOBHBIEC TIOHATHUSI M 3aKOHBI XUMHH. (3aKOH COXPAHEHUS MacChl U SHEPIUMU.
3aKOH MOCTOSTHCTBA COCTaBa. 3aKOH ABOrajipo. 3aKOH 3KBUBAJICHTOB).

2. [Inanerapnast mozgens atoma Pesepdopra.

3. Moaens atoMoB Bogopojia no bopy.

4. KBaHTOBO-MeXaHMYECKash MOJIENb CTPOCHUS aTOMOB. XapakTep JBH)KCHHUS
AJIEKTPOHOB B aTOME. OJEKTPOHHOE OO0JaKo. DJIEKTPOHHBIE JHEPreTHUYECKUE YpPOBHU
aToma.

5. JIBoitHas mpupoaa dIeKTpoHa. YpaBHeHue Je bpoiis.

6. KsantoBeie umcma. Ilpunnun Haumenblie sHepruu. [Ipunmun Ilaymm.
OcHOBHOE, BO30YXKIECHHOE M HOHU3MPOBAHHOE COCTOSIHUS aTOMOB. OJEKTPOHHBIC
(bOopMYJIBI U AIEKTPOHHO-CTPYKTYPHBIE CXEMBI aTOMOB.

7. IlpaBuno I'ynna.

8. IlocinemoBaTenbHOCTH  3amMOMHEHUS  DAJICKTPOHHBIX  ypoBHed. I[lpaBmia
KieukoBckoro.

9. 3amonHEHHWE JJICKTPOHHBIX O0O0JIOYEK aTOMOB MAaJIbIX M OOJBIINX TEPHOJIOB.
BmecTuMOCTh 3JIEKTPOHHBIX YPOBHEM.

10. s-. p-. d-. f- a71eMeHTBI ¥ UX pa3MeIIeHUE B IEPHOANYCCKON CHCTEME.

11. Ilepuomgmyeckmii 3axkoH J[.Ml.MennmeneeBa W €ro TpakTOBKa Ha OCHOBaHUU
COBPEMEHHOW Teopuu cTpoeHus aroMa. CTpyKTypa MEpUOIUYECKON CUCTEMBI.

12. Ilepuoanueckuii xapakTep HU3MEHEHHsI CBOMCTB aTOMOB JJIEMEHTOB: PauycC,
SHEpPrusi  WOHU3ALMHU, DSHEPrus  CPOACTBA K  BJEKTPOHY,  OTHOCHUTEJbHAas
3JIEKTPOOTPULIATEIIBHOCTD

13. 3aBUCUMOCTH CBOWCTB XHMMHUYECKHX DJJIEMEHTOB OT WX TIIOJOKEHUS B
MIEPUOANYECKON CUCTEME.

14. XapakTepUCTUKH CBOWCTB XHMHUYECKHUX DJEMEHTOB B 3aBUCUMOCTU OT HX
MIOJIOKEHHUSI B IEPUOIMYECKON CUCTEME.

15. Xwumuyeckas CBsi3b. THIBI XUMHYECKOW CBSI3M, OKCIEPUMEHTAJIbHbBIC
XapaKTEPUCTUKH CBA3CH: DHEPIUs, IJIMHA, HAITPABJICHHOCTb, MOJSAPHOCTb.

16. Buasr xumudeckoit cBs3u. Mx xapakrepucTuka.

17. KoBaneHTtHasi cBi3b U €€ cBoOiicTBa. MexaHu3Mbl 00Opa30BaHUsA: OOMEHHBIN U
JIOHOPHO-AKLENTOPHBIA. METO/1 BaJICHTHBIX CBS3EH.

18. Merton wmomnekynsipHbix opburtaneid. [Ipumenenne wmetoma JIKAO mius
ompeneneHus JHEPrud W (POpMbI  MOJEKYJISApHBIX opoOuTaneir. CBs3pIBalOIIMEe U
pazpeixistome MO. KpaTHOCTB CBSI3H.

19. HampaBriieHHOCTh ¥ HACBIIIIEHHOCTh KOBAJICHTHOW CBSI3U.

20. I'uGpuan3aius aTOMHBIX OpOUTANICH.

21. TIpocTpaHCTBEHHOE CTPOECHHME MOJIEKYJ, KOTOpBIE coiepxkaTr Sp-, Sp2-, Sp°-
TUOPUAN3UPOBAHHBIC ATOMBI.

22. O0pa3zoBaHue KOBAJICHTHOM CBS3H IO JIOHOPHO-AKIIENITOPHOMY MEXaHU3MY.

23. [lonsaTue G- U T-CBS3H.

24. VoHHas CcBA3b, CBOMCTBA HOHHOM CBSI3U, IPUMEPHI BEIIECTB C HOHHOM CBSA3BIO.
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25. MeTannuyeckas CBsi3b, €€ XapaKTEPUCTUKHU.

26. OcHOBHbIE TUIBI B3aUMOJEHCTBUS MOJIEKYI (OpUEHTAIIMOHHbIE, UHIYKTUBHBIE,
JMCTIEPCUOHHEIC).

27. BomopomHas CBs3b M €€ pasHOBUAHOCTU. bHoONOrHYecKas pojib BOIOPOIHOM
CBSI3U.

28. KowmmuekcHble coenuHeHus. CTpoeHHME  KOMIUIEKCHBIX — COCIMHCHHIA:
KOMILIEKCOOOpa30BatTeb, TUTaHAbl, BHEIIHSS U BHYTPEHHSIS C(Pephl.

29. Xumudeckass CBS3b B KOMIUICKCHBIX COCIMHECHHSX. BHYTPUKOMIUICKCHBIC
COCMHEHUS.

30. uccommanus KOMIUIEKCHBIX coeauHeHuid. KoHcTaHTa  HECTOMKOCTH
KOMIUJIEKCHOTO MOHA. HOMEHKIIaTypa KOMIUIEKCHBIX COEIMHEHHUU. buonornueckas poib
KOMIUIEKCHBIX COCIMHEHUN.

31. DHepreTHUeCcKNe XUMUIECKHE IMPOTIECCHI.

32. OnpenencHus: ¥ MOHATHS: CUCTEMA, BHYTPEHHSS YHEPTHUS CUCTEMBI, YHTAIBITHS,
TerI0Ta, paboTa, TermIoTa 00pa30BaHus BEIIECTB.

33. TepMOXUMUYECKHUE 3aKOHBI.

34. IlepBblii 3aKOH TEPMOJUHAMUKH, (HOPMYITUPOBKH, MATEMATHUYECKOE BBHIPAKEHUE
3akoH ['ecca u cineacTBUs U3 HETO.

35. DHTponHs Kak Mepa HEYMOPSJ0UYEHHOCTH cUCTeMbl. BTopoii u TpeTuil 3aKOHBI
TepmoguHaAMUKH.

36. DHeprus ['mbOca kKak KpUTEpUH CaMOIPOU3BOJILHOTO MPOTEKAHUS TPOIEcca H
TEPMOJIMHAMUYECKON YCTOMYMBOCTH XUMUYECKUX COCTMHEHUI

37. HanpaBieHusl XUMHYECKHUX TTporieccoB. Y paBHeHue [ mb0ca-I enpmrompa.

38. CKOpOCTh XUMHUYECKHUX pEaKIil. 3aKOH JCUCTBUA MaccC.

39. Tumpl XUMHYECKUX peaknuid, uX kiaccudukainus. OOpaTuMple 1 HEOOPATHMBIC
peaKIuu.

40. ®akTOphl, BAUSIIONINE HA CKOPOCTh XUMHUYECKUX PEAKITUH.

41. 3aBUCHMOCTh CKOPOCTH XMMHYECKOW PEAKIMH OT KOHIIEHTPAIMU U MPUPOJIBI
pearupyromux BelecTB.

42. BriusiHue NaBlieHUs HA Ta30BbIE CUCTEMbI, HA CKOPOCTh PEAKIIHA.

43.T'oMO- U TeTepo - XUMUUYECKUE MPOIIECCHI.

44, TlpaBuna Bant-I'odda. BausHue temrepaTypbl Ha CKOPOCTh XMMHUYECKHX
pEaKIuu.

45. Karanmuzatoppl ¥ MHIHOWUTOpHl. BiusHHMe KaTanu3aTOpOB Ha CKOPOCTb
XUMHUYECKUX PEAKIUH.

46. 'OMOTeHHBIN U TeTEePOTCHHBIN KaTaus.

47. HeoOpatumble U 0OpaTuMble peakuuu (mpuMepbl). XUMUYECKOE PaBHOBECUE B
TOMOTEHHBIX U T€TEPOr€HHBIX CUCTEMAX.

48. KoHcTanTa XMuMHU4YECKOTO PaBHOBECHSI.

49. OnpeneneHUe CMENIEHNUS XUMHUYECKOTO PaBHOBECHUS MPU MU3MEHEHUHU YCIOBUMN
Ha OcHOBe npuHiuma Jle-Illarense.

50. OOmas Teopus pacTBOPOB M pacTBOpuTeNei. JlucmepcHbie CHUCTEMBI. THIIBI
JTUCTIEPCHBIX CHUCTEM; OOIIHME CBOMCTBA, moiydeHue. KomionaHpie CUCTEMBI: TIOMy4YeHHE,
CBOWCTBA.

51. CnocoOsl  BBIp@KEHHMS  KOHIIGHTpPAIlMM  pPAacTBOPOB:  MaccoBas  JOJIA
pPaCTBOPEHHOIO  BEILIECTBA, MOJSIpHAs KOHIIEHTpALUsl, MOJIIpPHAs  KOHIIEHTpaIus
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SKBUBAJICHTA, MOJISJIBHAS. KOHLIEHTPALIMS, TUTP.

52. Tlouarue pacTBOPUMOCTh. PacTBOpUMOCTH Ta30B B KHUAKOCTIX U €€
3aBUCHMOCTH OT MApLUHUAIBHOTO AaBjieHus (3akoH ['enpu-JlanbToHa) U TeMOepaTyphbl.

53. KomnmuratuBHbIE CBOWCTBA pa30aBICHHBIX PACTBOPOB  HEIJICKTPOJIUTOB.
[TonnkeHne JaBlEHUs] HACHIIIEHHOTO TMapa pacTBopa. 3akoH Payns - TOBBIIIEHUE
TeMIepaTypbl KHUIEHUS W TOHWXKEHHE TEeMIIepaTypbl 3aMep3aHus (KpUCTaIM3AIIUN)

pPacTBOpPOB.

54. Ocmotrnueckoe naBicHue. 3akoH Baut-I'odda.

55. Teopus NEKTPOIUTUUECKON Auccoranuu Appenuyca. [loHsTHe 0 CUIBHBIX U
cmabbix anektponuTax. Koncranra nonnsanuu. 3akoH pa3zoasieHuss OcTBanbia.

56. KoHCTaHTa U CTENEeHb TUCCOLUUALNN IEKTPOIUTOB.

57. NonooOMeHHbIE peakiiii ¢ 00pa3oBaHUEM OCaJiKa, Ta3a, c1adoro AJIEKTPOIUTA
WM KOMIUIEKCHOTO MOHA (ITPUMEPHI)

58. [IlpousBeaeHue pacTBOPUMOCTH W TPUMEHEHUE €ro s BbIYHMCICHUS
KOHIIEHTPAIMX HACBILIEHHOTO PacTBOPa U BO3MO>XHOCTH BBIIIAJIEHUS OCAJIKa U3 PacTBOpA.

59. DnektponuTHueckas auccouuanus BoJbl. KOHCTaHTa IMCCOLMALIMM BOJBI.
Honnoe npousseaeHue Boasl. Bogopoansiii nokazarens (pH) pactBopos.

60. I'maponus coneit. Tunsl rugponusza. CreneHb U KOHCTaHTa TUAPOIIN3A.

61. Kuciotsl M OCHOBaHHMSI C TOYKH 3pPEHHUS TEOPUH AJIEKTPOJIUTHIECKOU
nucconnannu Appennyca, reopun bpencrena u Jloypu, anektpoHHoU Teopuu JIsronca.

62. DnekTpoHHAas TEOpHsl OKUCIMTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuii. [Ipumepsr
OKHCHUTENEe U BoccTaHoBuTened. Kiaccupukanus OKHCIUTENbHO-BOCCTAHOBUTEIbHBIX
peakuuii. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE TPOLIECCHI B )KUBOM OpraHU3ME.

63. PaccTanoBka k03¢ ()UIIMEHTOB METOOM 3JIEKTPOHHOTO OajaHca U 3JIEKTPOHHO-
HMOHHBIM METO0M (METOAOM HOJypEaKInii).

64. DnexTpoJaHbIe, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE MOTEHIMAIBI. Y CTPONUCTBO
BOJOPOJHOIO 3JIeKTpoAa. HarpaBineHue OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMIA.
YpasHenue HepHcra.

65. @akTophl, BIMAIOIIME HA MPOTEKAHUE OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIX
pEaKIuu.

66. PaBHOBecue B cucTeMe METaTI—pPACTBOP €ro COJU. DJIEKTPOIHBIM MOTEHLIHA.
['anpBannueckue  anemeHThl. (Cxema  TraJbBaHWYECKOTO  3JIEMEHTA. Y paBHEHUs
ANEKTPOIHBIX MIPOLIECCOB.

67. YcTpoWCTBO M TPUHIUI JCHCTBUS TMEPBUYHOTO TaTbBAHMYECKOTO JJIEMEHTA
Jaauens-Axoou.

68. Psan nHampsokeHW MeTanoB W mpuMeHeHHe ero ans ompenenenus JC
raJIbBAaHUYECKOTO AJIEMEHTA.

69. XumMuyeckre NCTOYHUKH TOKA. ['albBaHUYECKHUE PJIEMEHTHI.

70. OCHOBBI TEOPUU KOPPO3UU METAILIA.

71. Kimaccuduxanys npoueccoB KOPpo3uu.

72. XuMudeckasi Koppo3usi.

73. DnexTpoXuMHuUuecKasi KOppo3us.

74. ®axTopsbl, BIUSIOUME HA CKOPOCTh KOPPO3HH.

75. 3ammTa METaJUIOB OT KOPPO3HH, 3alIMTHOTO MeETajyla U HEMETANIMYECKUX
MMOKPBITUH.

76. DOnexrponus. IlocmenoBaTenbHOCTh pa3psiia MOHOB Ha 3JeKTpogax. Cxembl
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IIPOLIECCOB AJIEKTPOJIN3A PACIIaBa U PACTBOPA.

7'7. KaroaHble ¥ aHOAHbBIE TTPOLIECCHI TpU AiieKTposn3e. [Iporiecc BoccTaHOBIEHUS
Ha KaToJIe U OKUCJICHUS Ha aHO/IE.

78. 3akons! Dapames.

79. I'anpBanompsl. ["anpBaHomIacTuka. ['anpBaHOCTETHS.

80. Mcnonb3oBaHuE 3IIEKTPOIA3a B TIPOMBITINICHHOCTH.

81. Ilonstue o TBepmoit (aze. Kpucrammdeckoe, cTekinooOpa3Hoe u amopd-HOe
COCTOSIHUE.

82. IlonsiTHE O 30HHOI TEOPUHU TBEPAOTO TEa.

83. OOmias xapakTepucThKa METAUIOB, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA,
METAJINYECKAS CBA3b.

84. BzauMmopeiicTBUE METaUIOB C HEMETaUlaMH, BOJIOM, PacTBOpPAMH KHUCJIOT H
mieniouei. [IpompliiieHHBIE CITOCOOBI TOTYYEHHS] METAILIOB.

85. CgoiicTBa METAJIOB, UCIOJIb3YEMbIX B KauyeCTBE KOHCTPYKIIMOHHBIX
MaTepualIoB.

86. Xapakrtepuctuka 37meMeHTOB A rpymnmel, UCXOAs W3 HMX TIOJOXKEHUS B
MEePUOANYECKON CUCTEME, C TOUKH 3PEHUS TEOPUU CTPOCHUSI aTOMa, CTENEHU OKHUCIICHHUS,
pacrpocTpaHeHue B MPUPOJE, MOJydeHUE, CBOMCTBA

87. lllenoyno3zemenbHble METAIIBI - deMeHTHI [IA rpynmbl. XapakTepucTuka 3TUX
METaJUIOB, UCXOS U3 UX IMOJOKEHUS B MIEPUOAUICCKON CHCTEME, C TOUKH 3PCHUS TEOPUU
CTPOCHHUS aToMa, CTENEHW OKHUCICHHUS, PACHpPOCTPAaHCHUE B TIPUPOJE, TOTyUCHHUE,
CBOMCTBA

88. CoenuHeHus xeie3a, HUKEIs, K000oIbTa (OKCHUIBI, TUAPOKCHUIBI, coyr). CIUTaBbI
Ha OCHOBE JKeJie3a.

89. Xapakrepuctuka Meau, cepeOpa, 30J0Ta HCXOAS M3 UX TMOJOXKEHUS B
NEPUOUYECKON CUCTEME, C TOUKH 3PEHUSI TEOPUU CTPOSHHUS aTOMa, CTETICHH OKHUCIICHUS,
pacnpocTpaHeHue B IPUPOJIE, MOTyYeHUE, CBOMCTBRA.

90. XapakrtepucThka IIMHKA, KaaMus, PTYTH, HCXOJs M3 UX TMOJOXKEHUS B
NEPUOUYECKON CUCTEME, C TOUKHU 3PEHUSI TEOPUU CTPOCHHUS aTOMa, CTETICHH OKHUCIICHUS,
pacnpocTpaHeHue B IPUPOJIE, MOTyYeHUE, CBOMCTBRA.

91. Xapakrepuctuka xpoma, MoIub/IeHa, Bodb(dpaMa HUCXOAS W3 UX TOJIOKEHUS B
MIePUOINYECKON CUCTEME, C TOYKH 3PEHUS TEOPUU CTPOCHHUS aToMa, CTCTICHH OKHUCIICHUS,
pacnpocTpaHeHUE B IPUPOJIE, TOTyUEHUE, CBOMCTRA.

92. OO6mme cCBOWMCTBA IIATUHBI, MAIAAW, poiaus W upuaus. HaxoxnaeHue B
MpUPOJE, TOTyYEHUE, CBOWCTBA: DJJCKTPOHHAS CTPYKTypa, CTENEHb OKHCIICHHS.
Kucnopomusie coenuHeHUs, KOMIUIEKCHBIE coenuHeHMs. KaTtanmuTtuueckas akTHBHOCTH
TUTATHHOBBIX METAJLIOB.

93. [loHsATHE O CIIaBaX U UX PA3HOBHIHOCTH.

94. Cripbe 1 BCTIOMOTATEIbHBIC MAaTEPUANBI B IPOU3BOJICTBE UyTyHA. XUMUUYECKHE
pEeaKIMy, MPOUCXOISIINE MPHU BHITUTABKE YyTyHA. Y CTPOMCTBO U paboTa JOMEHHOMU MEYH.

95. Cnoco6s1 mpousBojicTBa ctasi. CocTaB cTajiu, BIUSHUAE MPUMECE Ha CBONCTBA
CTaJIH.

96. CrutaBbl Ha OCHOBE AJIIOMHUHHUS, MEIH.

97. Tlpobnembl 0OE€30TXOJHOTO TPOU3BOJCTBA B METAUIYPIHM H  OXpaHa
OKPY’KaroUIEU CPEIBI.

98. Bogopona. Obmias xapaktepuctuka. BzanmoaeicTBre Boopojia ¢ KUCIOPOIOM,
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rajioreHaMu, aKkTUBHBIMU METaJUIaMH U OKcHJlaMU. bruHapHbIe coelMHeHus BOJ0po/a.

99. Bopna. ®wusuueckue U XMMHUYECKHE CBOMCTBA. AKBAaKOMIUIEKCHI H
KpucTauioruapatsl. 2KecTKocTh BOJIbI U MEPHI €€ YCTpaHEHHUS.

100. [ducTtuinupoBaHHas W amuporeHHas BOAa, MX MOJY4YCHHE U TMPUMEHEHHE.
[Ipupoanbie BO/ibl, MUHEPATLHBIE BOIBI.

101. OOmas xapakTepuCTUKa OJJIEMEHTOB VA TpyIIbl TJIaBHOW MOJATPYMIIbI
nepuoanyeckon cucremsl [. . Menneneena.

102. Azot. XapakTepuCTUKa a30Ta, UCXOS U3 €ro MOJOXKEHHUS B MEPHOANUECKON
CUCTEME, C TOYKH 3PEHHUS TEOPUU CTPOEHHUS aTOMA, CTENEHU OKHUCIECHHS, (PU3NUECKUE
CBOMCTBA, PACIPOCTPAHEHUE B MPHUPOJE, CIOCOObI MOMYyYECHHS, XUMUYECKHUE CBOMCTBA.
Baxueimmue coenqunenus azora. [Ipumenenue.

103. AMMuak, ero cmocoObl NOJy4eHHUs, (PU3MYECKUEe M XUMHYECKHE CBOMCTBA.
Conmn aMmMoOHMS, CTIOCOOBI TTOJTYYEeHU S, TIPUMEHEHHE.

104. docdop, amrorponus dochopa, (u3NUecKHe M XUMHUUYECKHE CBOMCTBA.
Oxcuasl pocdopa. Pochopucrast kuciaora u ee conu. DochopHas KuciaoTa U €€ COJH.
[Ipnmenenue.

105. O6mas xapakTepucTHKa 3MeMEHTOB VIA rpynmbl MepHOANYEeCKON CHUCTEMBI
J.N.MenneneeBa. O0111ast XapakKTEPUCTUKA XaJIbKOT€HOB

106. Kwucmopon. Xwumudeckas aKTHBHOCTh  MOJIEKYJISPHOTO  KHCJIOPOJA.
Knaccudukanus KucaopoaHbIX COEAMHEHUI U UX OOIIME CBOMCTBA (OKCHUIbI, IEPOKCUIBL,
HaJIMEePOKCHUIbI, 030HU/ I ). bruosiornyeckas poib KUCIOpOa.

107. Cepa. OOmas xapaktepuctuka. PuU3MUeCKUe M XUMUYECKHUE CBOMCTBA.
KucinoTHO-OCHOBHBIE U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA COCAUHEHUN CEPBI.
XHUMHUYECKHE OCHOBBI IPUMEHEHUSI COEUHEHHI CEPBI.

108.Cepnast kuciaora. XUMHUECKHE CBONCTBA pa30aBICHHON M KOHIIEHTPUPOBAHHOMN
KHCJIOTHI, TEXHUKA 0e3omacHoCTH ipu padote. Cynbdartsl, IpUMEHEHHE.

109. buonoruyeckas poiib XalbkoreHoB. [IpuMeHeHHe KHUCIOopona, Cepbl M HX
COCMHEHUN B MEJIUIIMHE U HAPOJHOM XO3SMCTBE.

110. O6mas xapakrepuctuka sneMenToB VII rpymmsl nepuoaudeckoit cuctemsl /.
H. Meuneneena. ['anorexsr.

111. ®usuueckue U XHUMHYECKHE CBOHCTBa TajioreHOB. KucnorHele u
OKHCJIMTEIIbHO-BOCCTAHOBUTEINIBHBIE ~ CBOMCTBA. bHoOJOrMyYeckas pojib  COCAMHEHHI
raJIOr€HOB.

112. OOmiast xapakTepucThKa dJeMEeHTOB [VA rpymmbl, TIIaBHOWH MOATPYIITHI
nepuoanueckon cucremsl /. 1. Menaeneera

113. VYrnepon. XapakTepucTuKa YIJIEpOJa, HCXOIS W3 €ro IMOJIOKEHUS B
MIEPUOINYECKON CUCTEME, C TOUKM 3PEHUSI TEOPUU CTPOEHHUS aTOMa, CTEIIEHH OKHUCIICHUS,
JJIOTPOMHUA YTIEPoaa, aAcopOLus, paclipoCTpaHEHHE B IPUPO/IE, MOTYUYSHHE, CBOICTBA.

114. Kpemuuii. Pacnipoctpanenue B nipupone. Oxkcun kpemuus (IV). CunukatHas
kuciota. CUIMKaThl OJTyYEeHHE, IPUMEHEHHUE.

115. Tlonsatust 00 OpraHWYECKUX COeAWHEHUAX. [IpupoaHBIE W CHHTETUYECKUE
opranuveckue BemectBa. (OCOOEHHOCTH CTPOEHUSI OPraHUYeCKHX BEIECTB, HX
KJ1accuduKaus.

116. IlpupoaHble HMCTOYHUKU YIJIEBOJOPOAOB: HE(MTh, yrojb, MPUPOIHBIA Tras,
nonyTHble HedTsHbIe ra3bl. [I[puMenenne u nepepadoTka rasza. [lepBuunas nepepaboTka
He( T, ppakuuu HePTH, UX TPUMEHEHHE.

117. Tonumepsl U ONIUTrOMEpPbl. METOIbl MOMYUYEHUSI TOJUATUIICHA, MTOJIUCTUPOIIA,
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denondopMaIbAETUIHBIX  MOJUMEPOB, KaydykoB. Peaknuum mnonuMmepusanuu U
noJinkoHieHcauuu. CBOMCTBa ¥ MPUMEHEHUE MOJTMMEPOB.

118. VYuenume B.U.Bepuanckoro o Owuochepe u Ouoreoxumuu. I[lonstue o
OMOTEHHBIX AIEMEHTAX.

119. Maxkpo- U MHUKPO 3JEMEHTHI OKPY’KAIOIICH CPeabl M B OpraHU3ME UYeOBEKa.
YemoBek u Owochepa. CBs3b IHASMHYECKHX 3a00JI€EBaHUA C OCOOCHHOCTSIMH
OMOTeOXUMHUYECKUX TTPOBUHITUH.

120. Texaudeckuit mporpecc U FKOJIOTUsL. BOmpockl oxpaHbl OKPYKAIOIIEH CPEIbI.

3ajaum K IK3aMeHy

1. Hanuiure 3nekTpoHHbIE (GopMyIibl (pacrpesieieHne dJIEKTPOHOB M0 YPOBHSAM U
noaypoBHAM) caeayromux gactui: 7N°, N3, N*°,

2. HanummTe 37€KTpOHHYIO (HOpPMYIy AJIEMEHTa, ONPEeIUTe TPYIIy U MEepPUO.
ero, Kk kakomy tumy (S-, p-, d-, f-) oTHOocHTCS, Kakue CTENEHU OKHCICHUS MOXKET
MPOSIBJISATH, €CJIM U3BECTEH €r0 ATOMHBIN HOMEp: 7; 26.

3. [IpencraBbTe rpaduueckoe pacupepesecHue JJIEKTPOHOB MO OpOUTANAM IS
aToMa ¢ DIEKTPOHHOM cTpyKTypoi 3d® 452, Hazosure ero.

4. CKoJIbKO OpOHTalIeld U KaKO€ MaKCHUMAJIbHOE YHCIIO 3JEKTPOHOB COOTBETCTBYET
noaypoBHIO ¢ | = 3? Kakue 3HaueHMs MPUHUMAET MPH STOM MarHUTHOE KBAHTOBOE YHCIIO?

5. OmpenenuTh THI XHUMHYECKOH cBs3u B moisekyiaax HpO, CH4 AsCls. [dats
000ocHOBaHHBIN 0TBET. OnKcaTh METOJAOM BAJICHTHBIX CBSI3€W CTPOCHHE JJAHHBIX MOJIEKY L.

6. T'azoobOpasnbiii stunosbii  coupt  CoHsOH  moxkHO  mosnyuuths  1ipH
B3aumojericTBun raza stuieHa CoHs v BoastHBIX mapoB. Hamuimure TepMOXUMHUYECKOE
ypaBHEHHUE 3TOW PEaKIMU, BEIYUCINUTE TEIUIOBOM A((EKT MpU CTaHJAPTHBIX YCIOBUSX.

7. Tlpu cropanuum 40 r cepsl Boigemwioch 303 kJDx sHeprun. Onpeaenuthb
CTaHJAPTHYIO SHTAJIBINIO 00pa3oBaHus cepHucToro raza SO2.

8. HaiiTm komM4ecTBO TEIJIOTHI, BBIAEIAONMeecs mpu cropannmu 60 1 oOkcuaa
yriieposa.

2CO(r)+ Oz (r)=2CO2 (),
eciit AH®06p (CO) =-110,5 xJIx/monb, AH°06p (CO2) =-393,51 kJIx/MOJIb.
9.0mpenenuTh TEMI0BOM dPPEKT peaKIIHH:
2S0, (r)+ Oz (r) = 2803 (1),
eciit AH®06p (SO2) =-296,9 xIx/mMoias, AH0p (SO3) = -395,2 kJ[x/MoIIb.
10. BeruncnuTh U3BMEHEHHE SHTPOIIMH B PEAKITUU:
NH; (r)+ HCI(r) = NH4CI(1),
eciu S°(NH3) = 192 5(/1x/moms K).; SC(HCI) = 186,7(/Ix/monb K).;
S°(NH4CI) = 94,56 ([I:x/moib K).
11. Onpenenuth AG® peakiuivi 1 BO3SMOKHOCTh €€ OCYITICCTBICHUS
2NO(1)+02 (1) = 2NO (1),
eciit AG°(NO) = 86,69 xIx/monb, AG°(NO,) = 51,84 xJIx/monb, AG°(O2) = 0 k/[x/Moib.
12. Ilpu kakoil Temneparype HaCTyIIUT PaBHOBECHE CUCTEMBI:
CO (r) + 2H2 (r)«> CH30H (x) AH° =-128,05 xJ[x
13. Hanmmmmre BbIpakKeHWE JISI KOHCTAHTHI PAaBHOBECHS TOMOTCHHOW CHCTEMBI
N2 + 3H2 «+»2NHj3
Kak u3MeHHTCSI CKOPOCTh IPSIMOM peakiuyu 00pa30BaHUs aMMHaKa, €CJIH YBEITHYNUTD

21



KOHIIEHTpPAIIUIO a30Ta B JBa pa3a’

14. Kak crnenyeT U3MEHUTh KOHIEHTPAIMI0O M JIaBlieHHE, YTOObI CMECTUTh
paBHOBECHE B CTOPOHY IpsiMOi peakiu odpa3zoBanust CO u Ho?

Kak B peakuuu:

Hag + oy = 2RI
HYKHO M3MEHUTh JaBJICHHE, TEeMIepaTypy W KOHIIEHTpAIMI0, YTOOBbl CIBUHYTh
paBHOBECHME B CTOPOHY MPOAYKTOB peakiuu? OTBETUTh MOTUBHUPOBATH MPUMEHEHUEM
npuHiuma Jle-Illarense.

15. Hanuiurre BhIpa)k€HHE KOHCTAHTBI PABHOBECHS CJIETYIOLIEr0 TOMOT€HHOTO
npoliecca:

FeO (x) + CO (r) « Fe (k) - CO2 (1)
U YKOKHUTE, B KaKyl0 CTOPOHY CMECTUTCS paBHOBECHE, €CIU YBEIWYUTh KOHIEHTPALIMIO
CO2?

16. Bpruuciure BO CKOJIBKO pa3 YBEIUYUTHCS CKOPOCTh PEaKlMU MPOTEKAIOIIEH B
ra3oBoil (aze mpu moBbiieHUU Temmepatypsl oT 30 mo 70°C, ecnu TemmnepaTypHbIN
KO3 (UILIMEHT paBeH 2.

17. ITpu pactBopeHuu 2.3 T BemiecTa B 125 T BoAbI TeMnepaTypa KpUCTaLIA3alUN
noHmxkaercs Ha 0,372°. BeIUMCIUTE MOJIBHYIO MAacCy PAaCTBOPEHHOIO BEIIIECTRA.
Kpuockonnueckas koHcTanTa Boasl 1,86°.

18. TemmepaTrypa KpuCTaUTH3aIlldd PacTBOpa, coiaepkamero 66,3 T BemecTBa B
500r Boxsl paBHa -0,558 C. BerumciauTe MOJBHYIO MAacCy BemecTBa. Kprockonuueckas
KOHCTaHTa BOJbI 1,86°.

19. Brruucnouth MolispHyto KoHieHTpaiuio 40%-noro pactBopa H,SO, (motHOCTH
1,31 r/mom).

20. Onpenenute MOJIIPHYIO KOHIIEHTpaluio skBuBajieHTa ¢peppym (l1) xmopuna,
eciu B 0,3 11 pactBopa coaepxurcs 32,44 r FeCls.

21. Onpenenuth MOJSIPHYIO KOHIIeHTparuio 18% pactBopa dhochOopHON KUCIOTHI,
IJIOTHOCTH KoToporo 1,04 r/em®,

22.OmnpenenuTs Maccy KapOoHaTa HaTpusi, KoTopas moTpedyercs s
npurotossieus 250mn 0,5 M pacTtBopa.

23. OmnpenenuTh MOJSIPHYIO KOHIeHTparuio 20% pacTBopa CEpHOW KHCIOTHI,
IIOTHOCTH KoToporo 1,04 r/cm 3.

24. OrmpenenuTh MOJSIPHYIO KOHIIEHTpalWio JKBuUBaleHTa 15% pactBOpa
(ocgaTHOl KMCIOTHL, MIOTHOCTH KoToporo 1,04 r/cm?,

25. HanummTe ypaBHEHUSI pEaKIMil B MOJICKYJSIPHOM, MOJHOW W COKpAIIeHHOU
MOHHOU (popMax MEXITy CIETYIONIMMHU BEIIECTBAMU, HAXOIAITUMUCS B BOJJHOM PacTBOPE:

a) CEpHOM KUCIIOTON U TUIPOKCUIOM Oapus;

0) xsopunom xenesa (1) u ruapoxkcumom ammoHUsl.

26. HamummTe ypaBHEHUS pEaKIMii B MOJICKYJISIPHOM, MOJHOW W COKpAIICHHOU
MOHHOU (popMax MEXy CIETyIONMMHU BEIECTBAMH, HAXOIAIIMMHUCS B BOJTHOM PacTBOpE:

a) HUTPATOM cepedpa U XpOMaTOM KaJlus;

0) HUTPaTOM M€Y U TUAPOKCUIOM Oapusi.

27. CocraBbTe ypaBHeHue ruapoausa coiud LiCOs B COKpalieHHOH, IOJHOM
MOHHOW U MOJIEKYJIIPHOM (popMax. YKaX)uTe peaKkIuio Cpeabl pacTBOpPa ITOM COJH.

28. Kakue u3 coneit Alx(SO4)3, K2S, KC1 noaseprarorcst runpoimnzy? CocraBbTe
ypaBHeHMs rujposm3a coid NaxS B COKpallleHHOW, MOJIHOM MOHHOW M MOJICKYJISIpPHOM
dopmax. YKaxuTe peakuio cpebl pacTBOpa COJIH.
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29. Peakniust BeIpakaeTCsl CXEMOM:

HNOs + Ca -> NH;NO3 + Ca(NOs)2 + H,O

CocTaBbTe DJJIEKTPOHHBIE ypaBHEHHsS. PacctaBbre KOI(PPUITMEHTHI METOI0M
ANIEKTPOHHOTO OajaHca. YKaXuTe, KaKoe BEIIECTBO SBJSETCS OKHUCIUTEIEM, KaKoe
BOCCTAHOBUTEIIEM.

30. Peaknnm BBIpA)KAFOTCS CXEMOM:

H2SO3 + KoCr207 + H,SOs —Cr2(S04)3 + K2SO4 + H20
Nal + NalOs; + H,SO4 —12 + Na2SO4 + H20

CocTaBbT€ DJJICKTPOHHBIC ypaBHEHHsS. PacctaBbTe KOI(PPHUITMEHTHI METOIO0M
AJIEKTPOHHOTO OajaHca. YKaXuTe, KaKoe BEHIECTBO SBJISETCS OKHUCIUTEIEM, Kakoe
BOCCTaHOBUTEJIEM.

31. JIBa »3nexkTpoja, MarHUEeBbIM UM MEIHBIA, MOTrPY>KEHbl B PaCTBOPHI
COOTBETCTBEHHO XJopuaoB MarHusi u meau (II) ¢ konuentpanueit nonoB maruus 0,01
MOJIb/JI, KOHIIEHTpaleii noHoB Meau | Monb/i. HamucaTth 3I€KTpPOXUMHUYECKYIO CXEMY
MOJIyYMBIIIETOCS JIEMEHTA, SJIEKTPOJIHBIE MPOIECChl, MPOTEKAIOIMIUE TPHU €ro paboTe u
BeIunuCauTh I/C.

32. HukeneBoe u3aenue MmoKpeITo cepedpom. Kakoe 3To MOKPHITHE — aHOTHOE WITH
karogHoe? Kakwe mporiecchl MPOWCXOAST MPU TMOBPESKICHUU TMOKPBHITHS: a) B KHUCIOU
cpene; 0) Bo BiaxkHOM Bo3ayxe? IIpuBecTn cyMMapHbIe ypaBHEHUS MPOIECCOB KOPPO3UHU
B OTHX CpeJax.

33. Kakoe BemecTBO W KakOM MacChl BBIACIUTCS Ha aHOME TPH DJICKTPOIIU3E
BOAHOrO pactBopa cyibdarta meau (II), mmusmemcs 3,5 vaca npu cuiie Toka 20 ammep?
[IpuBenuTe ypaBHEHHMS SJIEKTPOJIHBIX MPOIECCOB M CYMMapHOE YPABHEHHE DJIEKTPOJIU3E.

34. CocTtaBbTe TMOJHYIO CXEMY D3JIEKTPOJIM3a PACTBOPOB apreHTymMa HUTpara u
BucmyTta (lll) HuTpara, depe3 KoOTOpble MNPONYCTHIM OJUHAKOBOE KOJIMYECTBO
ANIEKTPUYECTBA, U B MEPBOM M3 pacTBOPOB BoIAEHIIOCH 0,9 T cepedpa. CKOIBKO TPaMMOB
BHCMYTa BBIICIIUIIOCH U3 BTOPOTO pacTBopa’?
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KpuTepun n mkana oneHUBaHUs 10 OLIEHOYHOMY CPeICTBY

NMPOMEKYTOUYHBbII KOHTPOJIb (IK3aMEH)

HIxana
OLICHUBAHUSA

XapakTepucTHKA 3HAHUS NMPeIMETa U OTBETOB

oTIINYHO (5)

CtyneHT TJIyOOKO M B TOJHOM OOBEME BIIAJEET NPOrPAMMHBIM MAaTEPHUAIIOM.
I'pamoTHO, MCUepIBIBAIOLIE M JIOTUYHO €r0 M3JaracT B YCTHOW WJIM NUCbMEHHOMU
dopme. Ilpu 3TOM 3HAET PEKOMEHIOBAHHYIO JIMTEPATYPy, MPOSBISET TBOPUYCCKUM
MOJXOJ[ B OTBETaX Ha BOIMPOCHI M MPABUIHLHO OOOCHOBBIBACT MPHUHSTHIC PEIICHHS,
XOPOIIIO BJIaJICET YMEHUSIMH M HAaBbIKAMU NP BBIMOJHEHUHN TPAKTHYECKUX 3a/1a4.

xopotuo (4)

CryzneHT 3HaeT mporpamMMHbI MaTepual, I'PaMOTHO U 10 CyTH M3JIaraeT €ro B
YCTHOM WM NUCbMEHHOW ¢opMe, AONyCKas HE3HAuUTeNIbHble HETOYHOCTH B
YTBEPKICHUAX, TPAKTOBKAX, OIPENCICHUAX W KATErOPUsIX WM HE3HAYUTEIbHOE
KOJIN4eCcTBO OmMOOK. IIpy 3TOM Biajgeer HEOOXOIMMBIMU YMEHMSIMU M HaBbIKAMU
IIPU BBINOJHEHUHU TPAKTUYECKUX 3a/1a4.

yIOBJIETBOPH-
TEIbHO

(3)

CryzneHT 3HaeT TOJbKO OCHOBHOM MPOTrpaMMHBIN MarepHall, JOIyCKaeT HETOYHOCTH,
HEIOCTaTOYHO YeTKHEe (OPMYJIMPOBKH, HENOCIENI0BaTEIbHOCTh B  OTBETAX,
U3JIaraeMbpIX B YCTHOM WJIM MUCBbMEHHOH ¢opme. [Ipu 3TOM HEJOCTATOYHO BiajeeT
YMEHMSAMH U HaBBIKAMHU IIPU BBIIIOJIHEHUU NpaKkTUdeckux 3anad. Jomyckaer no 30%
OIIMOOK B M3JIaraeMbIX OTBETAX.

HCYIOBJICTBOPH-
TCJIIBHO

()

CTy,HeHT HE 3HaeT 3HAYUTEIBbHOM YacTH IIporpaMMHOro Marcpuaja. HpI/I 3TOM
A0IMYCKACT MPHUHIUIINAJIBHBIC OImuOKU B A0Ka3aTCJIbCTBax, B TPAKTOBKC MMOHATUH U
KaTCFOpI/Iﬁ, IIPOSABJISACT HU3BKYIO KYJIBTYPY 3HaHPII>i, HEC BJIaACCT OCHOBHBIMU
YMCHUSAMU W HaBbIKaMW IIPpW  BBIINOJHCHHM [MPAKTHYCCKUX 3ajady. CTYILCHT
OTKa3bIBACTCA OT OTBCTOB HAa JOIIOJIHUTCIIbHBIC BOIIPOCHI.
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JKCIepTHOE 3aKII0YeHHE

[Ipencrasnennsiii (GoHA OreHOYHBIX cpeAcTB (manee — DPOC) mo aucCHUTIIIMHE
«Xumus» cootBeTcTBYeT TpeboBanusm ®PI'OC BO.

[Ipennaraembie (oOpMBI U CpeACTBa TEKYLIEr0O M IMPOMEKYTOUHOTO KOHTPOJIS
aCKBAaTHBI  IEMsIM ®  3aJadaM  peaju3alldd  OCHOBHOW  mpod)eCcCHOHAITBHON
00pazoBaTeNbHON MpOrpaMMbl 1O HampasicHuio moarotoBku 05.03.06 Oxosorust u
MPUPOIOTIOIB30BAHKE.

OueHoYHbIE CPENCTBA ISl TEKYILETr0 KOHTPOJIS YCHEBAEMOCTH, MPOMEXYTOYHON
aTTECTAIIMH 110 UTOTaM OCBOCHUS JUCITUTUIMHBI TIPEICTABICHBI B TIOJIHOM 00BhEME.

Buael o1eHOYHBIX CpEACTB, BKJIKOUEHHBIE B TMPEACTABICHHBIA (OHJ, OTBEUAIOT
OCHOBHBIM TpuHIHIaM hopmuposanust DOC.

Pa3pabGoTtanubiii U MpeACTaBICHHBIA I 3KCIEPTU3bl (DOHJ OIEHOYHBIX CPEJICTB
PEKOMEHJIyeTCsl K UCIOJIb30BAaHUIO B MPOIECCE MOATOTOBKH OakajiaBpOB MO YKA3aHHOMY
HaIpAaBJICHUIO MOJTOTOBKH.

IIpencenarens yueOHO-METOAUYECKON

KOMHMCCUU AHTPALIUTOBCKOTO MHCTUTYTA _
T€OCUCTEM U TEXHOJIOTUU N.B. CaBuenko
Y
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JIucT u3MeHeHHU ¥ 1ONOJTHEHUH

Ne Buabl nonoJiHeHui U JaTa 1 HOMep NPOTOKO0JIA IHoanucs (¢
n/n U3MEeHeHn 3acenanus kadeapsl (kadeap), pacmiuppoBKoii)
HA KOTOPOM OBbLJIM paccMOTpPeHbl | 3aBeAylouiero kadgeapoi
U 0100peHbI U3MEHEHHS U (3aBeayrommx
JAONOJTHEHH S kadeapamn)
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