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1. TIlepeyenn

IVIAHMPYEeMBbIX

pe3yJIbTaToB

Oﬁy‘{eHHﬂ mo AUCHHUIIJINHE, COOTHECCHHBIX

IUIAHMPYEeMbIMH Pe3yJIbTATAMH OCBOEHUsI 00Pa30BaTeIbHOI MPOrpaMMbl

[Ipouecc u3yyeHus: TUCHUILIMHBI HampaBieH Ha GopmupoBaHue cieayromux xommnereHiuii OII BO

" OBJIAICHUC CIICAYIOIIUMU pE3YyJIbTaTaMH 06yquI/1;1 IO JUCIUITIINHE!

Kon n HaumeHoBaHue Kon un [lepedeHb mIaHUPYEMBIX PE3YIBTATOB OOYUEHUS 110
KOMIIETCHLIUN HaUMCHOBAaHHE JUCLIMILINHE
UHAMKATOpa
JOCTUKCHHUS
OIIK-1 Cmnocoben pemats | OIIK-1.1 3HaeT
TUIIOBbIE 3a1au | [leMOHCTpUpye | TEOPETUYECKUE OCHOBBI XUMHM HEOPTAHUYECKOU U
npodeccroHanabHON T 3HAHUE AHAJIUTUYECKON
JESATEIPHOCTH HA OCHOBE| OCHOBHBIX yMmeeT
3HaHUH OCHOBHBIX | 3aKOHOB JIEMOHCTPUPOBATH 3HAHUE TEOPETUYECKUX OCHOB XUMHUU
3aKOHOB ~ MAaTCMAaTHYCCKUX | MATCMATUYCCK | HeOpraHMYECKOW U aHAIIMTUYECKOM ISl pELIEHUS TUITOBBIX
K CCTCCTBCHHBIX HAayK C|HX, 3a/1a4 B 00JIaCTH arpOHOMHUH
IIPUMEHEHUEM €CTECTBEHOHAY [poaneer paBbIKAME
HH(}OPMALHOHHO- UHBIX 1 BIIAZIETh CIIOCOOHOCTBIO JIEMOHCTPHPOBAThH 3HAHUE
KOMMYHHKAIHOHHBIX obwenpodecen TEOPETHUYECKUX OCHOB XMMUU HEOPraHUYECKON U
TEXHOIOTHH OHAJTbHBIX AHAJIMTUYECKOM JUIsl pEICHHs THIIOBBIX 33/1a4 B 00JIacTH
AUCLHAIUINH, arpoHOMHH
HEOOXOIUMBIX

I PECIICHU A
THUITIOBBIX 3aaa4

B o0Js1acTH
arpoHOMUU
OIIK-1 Cmnocob6en pemats|OIIK-1.2 3HAeT
TUIIOBbIE 3anaun | Mcnonsszyer TEOPETUUECKNE OCHOBBI XUMUU HEOPraHUYECKON U
po¢eCCHOHATIBHOM 3HAHUSA aQHAIUTUYECKON
JEATEIBHOCTH HA OCHOBE| OCHOBHBIX yMeeT
3HaHUH OCHOBHBIX | 3aKOHOB UCII0JIB30BaTh TEOPETUYECKUE 3HAHUS 110 XUMHUH
3aKOHOB ~ MAaTCMAaTM4CCKUX | MATCMATUYCCK | HeopraHWYeCKON U aHAJUTUYECKOM I pelIeHUs
M CCTCCTBCHHBIX HAyK C(HXH CTaHJAPTHBIX 33]a4 B 00J1aCTH arpOHOMHUHU
IIPUMEHEHUEM €CTECTBEHHBIX  [poaeer paBbIKAME
HH(OPMALIHOHHO- HayKk JJit BJIaJeTh CIIOCOOHOCTHIO HCHOJIB30BATh TEOPETHUECKHIE 3HAHUS
KOMMYHHKAIMOHHBIX PCHICHH 10 XUMHH HEOPraHWYECKON M aHATMTUYECKOM JUIsl pelleHHsI
TCXHOIOTHH CTaHNAPTHBIX | crapnapTHBIX 3324 B 00J1ACTH arPOHOMUM
3aJ1a4 B
arpoHOMUU

2. HepequL OICHOYHBIX CPEACTB 10 TUCHMILIINHE

HaumenoBanue pasnena/remMbl

O1neHOoYHOE CPEeCTBO

= Kon nnankaropos

3 e — MPOBEPKU PE3YIbTATOB

3 e — JOCTHIKCHUS UHIUKATOPOB
o

KOMIIETEHIIAHI

1. |1 pa3men. BBenenne B Kypc HEOpraHHYECKONH XUMHN




OIIK-1.1, OIIK- T
1.1. | BBeneHue B Kypc HEOPraHUUECKOH XUMUHU 1 1.2 cer
2. |2 pa3aen. PeakimonHast ciocoOHOCTH BEIIECTB
OIIK-1.1, OIIK- T
2.1. [ Xumnueckast TepMOJUHAMUKA 1 KUHETHKA 1 1.2 cer
3. |3 pa3nmen. Benenue B Kypc aHATUTUYECKON XUMUHN
OIIK-1.1, OIIK- T
3.1. | OcHOBHBIE NOHATUS AHATTUTUYECKON XUMUHN 1 1.2 ecr
ITpomesxyTouHas aTTecTanus 3a

3. OueHo4YHbIe cpeaCcTBA (OLEHOYHbIE MATePUAJIbl)

[IpuMmepHBIii NEpeYeHb OLICHOYHBIX CPEACTB JUISL  TEKYLIErO0 KOHTPOJS  yCIIEBAEMOCTH U
MPOMEKYTOUYHOM aTTeCTALIUU

Ne | HaumenoBanue Kpatkas xapakrepucTuka [IpencraBieHne OLIECHOYHOT'O CPEJICTBA B
/T | OLIEHOYHOT'O CPE/ICTBA OLICHOYHOI'O CPEJICTBA donne (OneHOYHbIE MaTEPHAITBI)

Texyumi KOHTPOJIb

JIJ1st o1ieHKY 3HaHUH

1 Tect Cucrema DoH TeCTOBBIX 3aIaHUH
CTaHAAPTU3UPOBAHHBIX
3aJIaHHH, TT03BOJISIONIAS
aBTOMATU3UPOBATH
MPOUENYPY U3MEPEHUS
YPOBHS 3HaHUU U YMEHUN
o0yyJarorierocs.

JIJ1s1 OIeHKH YMEHUH

Z[J'IH OLCHKHN HAaBBIKOB

HpOMe)KYTOLIHaH aTTCCTals

2 3auer CpenctBo KOHTPOIIA IlepeyeHb BONPOCOB K 3a4eTy
YCBOEHHUS y4eOHOTO
MaTepualia MPakTUYECKUX U
CEMHMHAPCKUX 3aHITHH,
YCHEUIHOTO MPOX0XKICHUS
IPAKTUK U BHITIOJHEHMS B
MIPOILIECCE ITUX MPAKTHK
BCEX yUEOHBIX TOPYYEHUN B
COOTBETCTBHH C
YTBEPKICHHON
MPOTpaMMOi ¢
BBICTABJIEHUEM OLIEHKHU B
BUJIE «3aYTEHOY,
«HE3aUYTEHOY.

4. IlpuMepHbIii (POHT OLEHOYHBIX CPEACTB /JIsl MPOBeJAEeHUS TEKYIIero KOHTPOJS U MPOMEKYTOYHOM
arrecTalMy 00y4aIOMIUXCS MO IUCHUIINHE (MOAY/110) " XUMHS HEOPraHU4YecKasi 1 aHaJuTH4YIecKas'"
Ilpumepnuie ouenounvie mamepuasl 011 MEKYULe20 KOHMPONA YCNeeaAeMOCmu
Tema: [Ipenmer u 3anaun xuMuu. OCHOBHBIE OHATHS XUMUHU.

[{enp u3yueHUs: TEMBI: 3aKpeIICHHE 3HAHUI 00 OCHOBHBIX MOHSATHIX XU-MUHU.

3agaun:

- pacCMOTpPETh MPEAMET, 3aJa4H U 3HAYCHUE XUMHUH

- paCCMOTpeTI) OCHOBHBIC ITOHATHUA XUMHWHN

- 0OOy4YHTh OMpEAeNsATh CTENEHb OKHUCIECHUS DJIEMEHTOB B COCIWHEHUSX, 3a-psibl TMPOCTBIX U



CJIOKHBIX MOHOB, COCTABJIATHL MOJICKYJIAPHBIC (bOpMy.]'IBI CJIOKHBIX BCIICCTB.

CTyIeHT JOJKeH 3HaTh:

1. 10 N3y4EeHUS TEMBI:

- IepBOHAYAJIBHBIC XUMUYECKUE TTOHSTHUS, ONIPeIeIICHHS, (DOPMYJIBI;

2. mocne u3y4eHus: TEMBI:

- MECTO XHMHHU CPEIU E€CTECTBCHHO-HAYUYHBIX JHUCIUIUINH, aTOMHO-MOJICKYJISIPHOEC YUYCHHE, aTOMBI,
MOJICKYJIbI, XHUMHYECKHE JJIEMEHTBHI, IPOCThIC M CJIOXHBIC BEIIECTBA, HWOHBI; TNPaBHIA COCTABJICHHUS
MOJICKYJISIPHBIX ()OPMYJT CIIOXK-HBIX BEIICCTB.

CTyaeHT N0KEH YMETh:
- MPUMEHSTH 3HAHUSI OCHOBHBIX TIOHATUH XUMUU TIPHU PEIICHUH TUTIOBBIX MPOPECCHOHATBHBIX 3a/1a4.

3amaHus UIg CaMOCTOSITEIIBHOM BHEAYJUTOPHOU pabOThI CTYICHTOB:

1) O3HaKOMHTBECSI C TEOPETHMUYECKHMM MAaTEepHaJOM IO TeME 3aHSATHUSA C MCIIOJIb30BAHUEM KOHCIIEKTOB
JEKIHUH, pEeKOMEHAYeMOH y4eOHO TUTepaTypoi.

2) OTBETUTH Ha BOIPOCHI JIJIsl CAMOKOHTPOJIS:

l. Jaiite GopMynHpOBKY TOHSATHUSM: aTOM, XHUMHUYECKHH JIIEMEHT, MOJCKYJa, MOJEKYJsIpHas
(hopMyia BeecTBa, MPOCTOE BELUIECTBO, AJJIOTPOIIHUS, CII0)KHOE BEIIECTBO, HOH.

2. Kak ornpenenuTs cTeneHb OKUCIEHUS IEMEHTa B COEIMHEHUN?

3. Uemy paBeH 3apsi KUCIOTHOTO OCTaTKa U OCTaTKa OT OCHOBAaHUS?

4. Kak cocraButh opmyiy BemecTa?

5. KakoB coctaB, knaccudukanys v NpUHIMUIBI COCTaBICHUS (GOPMYIT OKCHI0B?

6. KakoB coctaB, knaccudukanus v MPUHIUIBI COCTABICHUS (OPMYITT OCHOBAHU?

7. KakoB coctaB, kimaccudukaius v MPUHIUAIBI COCTABICHUS (OPMYJIT KUCITOT?

8. KakoB coctaB, knaccuukamnus ¥ MPUHITUIBI COCTABICHUS (GOPMYIT coneii?

0. Kak coctaBnsitoTcst Ha3BaHUS Pa3IMYHBIX KIIACCOB HEOPTaHUYECKUX COCIMHEHU?

10. KakoBo nprMeHeHHe 3HaHU XUMHUU B Ballel MpopecCUOHATBHON 1eATeNbHOCTH?

3) IIpoBepuTh CBOM 3HaHUA C UCIOJIB30BAHUEM TECTOBOIO KOHTPOJIS:

1. 3ananwue. ... — OTO HaUMEHBIIAsl 4YacTHUIla BEHIECTBA, KOTOpas COXPAHAET €ro XWMHYECKHE
CBOMCTBA.

2.3anmanue. 3apsi ocTaTKa OT OCHOBaHUS BCEraa
l. oTpunatenbHbli 2. TOJIOKUTENBHBIA 3. paBEH HYJIIO

3. 3amaHue. ... —3TO BUJ aTOMOB C OJJMHAKOBBIM 3apsIOM sAIpa.

4. 3aganne. K menouyno-3eMeNILHBIM METaIaM OTHOCHUTCS
1. Maramii 2. kanpuuit 3. HaTpui 4. amroMUHUM

5 . 3apanue. CreneHb OKucieHus a3zora u Gocdopa B pochare aMMOHUS COOTBET-CTBEHHO PABHbI

I[.+1 n+8 2.-3u+5 3. -4u+5 4.t3u-5

4) IloarotoBuTh pedepat Mo OJHON U3 MPEATOKEHHBIX TEM:
1. Posnb xuMuu Kak HayKu B pa3BUTHH CEJIBCKOIO XO35MCTBA.
2. XUMHUYECKUE PEaKIUH, UX Kiaccupuranus.

Tema: Baxneiimue kinacchl HEOPraHUUYECKUX BEIIECTB.
Lenp n3yueHus: TeMbI: 3aKpEIICHUE 3HAHUN O BaXKHEHIINX KJIACCaX HEOP-TAHUYECKUX BEILECTB.
3agaun:

- 00y4HTh TOJB30BAaThCSI HOMEHKIJIATYpPOW I COCTaBJI€HMsS Ha3BaHUU 1Mo (opmyrnam u Gopmyrn 1o
Ha3BaHUSM BEILECTB,



- W3yYHTh. KIACCU(PHUKAIMIO, HOMEHKJIATYpPy, XHMHUYECKHE CBONCTBA W CIO-COOBI IOJTYYEHUS
OCHOBHBIX  KJIACCOB  CJIOKHBIX  HEOPraHMYECKHX BEHIECTB  (OKCH-JIOB, OCHOBaHMM, aM(pOTEPHBIX
THAPOKCHJIOB, KUCTIOT).

CTyzneHT IOJKeH 3HATh!

1. 710 U3Y4YEHUSI TEMBI:

- Oa3uCHBIC TIOHATHS 110 TeMe, ONpeAeTICHUs, (HOPMYIIBI

2. mocne u3y4eHus: TEMBI:

- 3HaTh KJIACCH(UKANMIO XUMHYECKUX COCAWHEHHWH, OCOOCHHOCTH WX CTPOCHHS, CBOWCTB,
HOMEHKJIATYPHI ¥ IPAMEHEHHS

CTyaeHT H0KEeH YMETh:

- KJ1accu(UIUpPOBaTh XUMUYECKUE COETUHEHUS

- TIOJIB30BAThCS HOMEHKJIATYpOW ISl COCTaBJICHHs Ha3BaHHWH 1Mo (opMynam U (HopMys MO Ha3BaHUSAM
BEIICCTB

- COCTaBJISATh XUMUYECKUE PEAKIIUU K LIETIOYKE CXeM IMPEAJIOKEHHBIX MTpe-BPaIlCHUM.

3ananus 111 CaMOCTOSTENIbHON BHEAYIUTOPHOU paboThl CTYICHTOB 110 YKa3aHHOU TeMe:

1) O3HaKOMUTBCSI C TEOPETUYECKUM MATEPHAIIOM IO TEME 3aHSATUS C MCIOJIb-30BAHUEM KOHCIIEKTOB
JIEKIUH, PEKOMEHAYEeMON y4eOHOH JIuTepaTypoil.

2) OTBETUTH Ha BOIIPOCHI JIJIsi CAMOKOHTPOJISL:

1. Kakue coequnenus naspiBarotcs okcuaamu? [lpuBenure npumepsl.

2. Kakue OKCHABI Ha3bIBAIOTCS OCHOBHBIMH, KHUCIOTHBIMH, amdortepHbimu? [Ipu-Benure
PUMEPBHI.

3. B uém oTimune XMMHUYEeCKIX CBOMCTB OCHOBHBIX, KUCIIOTHBIX U aM()OTEPHBIX OKCHJIOB?

4. Kakue coennHeHusi Ha3biBaroTCs ocHoBaHusAMH? IIpuBenute npumepsl. YUem ompenensieTcs
KHCJIOTHOCTh OCHOBaHUS?

5. Kakne ocHOBaHMsS Ha3bIBAlOT IIenovYamMu, amM(pOTepHbIMH OcCHOBaHHMsIMHU? (Co-CTaBbTE
ypaBHEHUS PeaKIlii, qoka3piBaromue ampoTepHbie CBOicTBa ocHOBa-HuUi: Pb(OH)2, AI(OH)3.

6. C xakuMH U3 MEPEYUCIICHHBIX BEIIECTB OyIyT B3aUMOACHCTBOBATh TUIPOKCHA Kanbius: K20,
P205, H3PO4, BaO, Zn(OH)2, CuSO4? Hanumure ypaBHEHUs PEAKIIHA.

7. Kakue coenunenuss HaszpiBaloT kucioramu? [lpuBenure mnpumepsl OAHO-, JIBYX-,
TPEXOCHOBHBIX KUCIIOT.

8. Kak Ha3piBaeTCsl peakius B3auMOACHCTBHS KUCIOThI C OCHOBaHUEM?

9. Kakue coeqmHenust Ha3bIBAIOT COJISIMU?

10. KakoBa knaccudukanus coneit? [IpuBenure mpumepsl.

11. HazoBute mo mexxayHapogHoi HoMmeHknaType ciepyromme conu: KH2PO4, Fe(OH)2NO3,
(MgOH)2C0O3, K2HPO4, Fe(HSO4)3, Ca3(P0O4)2, ykaxkute THTT KaXKI01 COJIH.

12. [TonyueHue, CBOMCTBA OCHOBHBIX OKCHUJIOB Ha IIPUMEPE OKCUAA KaJIUsl.

13. Hanumure ypaBHeHUs1 peakiuii Mpy MOMOIIUA KOTOPBIX MOKHO OCYIIIECTBUTH MPEBPAIICHNUS:

Cu — CuO — Cu(NO3)2— Cu(OH)2—CuO

14. Hanumure ypaBHEeHUs peakiuuid, TPy MOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH MPEBPAILCHHUS:
Ca— CaO — Ca(OH)2 — CaCO3 — Ca(HCO3)2

15. [Tonyuenue, cBOMCTBA KMCJIOTHBIX OKCHJIOB Ha npuMepe okcuaa docdopa (V).

16. Hanumure ypaBHeHUs peakiuii, Ipu MOMOIIM KOTOPHIX MOKHO OCYILIECTBUCH MPEBPAILLCHUS:
S — SO2 — SO3 — H2S04 — K2S04 — BaSO4

17. AmdoTepHbIe OKCUIBI, TOyYCHNE U CBOMCTBA HA MIPUMEPE OKCHJIA ATTFOMHHHSL.

18. Kucnotsl, knaccudukanms, ojy4eHre, CBOMCTBA Ha IPUMEPE CEPHOM KUCIIOTHI.

19. OcHoBaHusl, [10JIy4€HNE, CBOMCTBA HAa IPUMEPE THAPOKCUA HATPUSL.

20. Comnm, ciocoObI MoTy4YeHus Ha IpuMepe cyiibhara Oapusi.

21. Hanumvre ypaBHeHUs: peakilinid, MpU MOMOILHA KOTOPBIX MOXKHO

OCYIIECTBUTH MPEBPALICHUS:
Al — A12(S04)3— Al(OH)3— Al(OH)2C1 —AICI3

22. Hanummmre ypaBHEHHs peakiMid, IpHU MOMOIIM KOTOPBIX MOXHO OCYIECTBHUTH MPEBpAILECHUS:
SO3 — H2S04 — AlI2(SO4)3 — AI(OH)3 — Na[AI(OH)4]
23. Hanummre ¢opmynsl coeiuHEHM: CyIb(aT altoMUHUS, THIPOCYIb(}AT ato-MUHUSA, CyIbhaT



TUAPOKCOATIFOMUHUA.

24. Hanumure  Qopmynsr  coenmnenmii:  docdar  kamblus, ruapodocdar  KambIus,
quruapodochat KaabIus.

25. Hanumure dopmyssl coeMHEHHH: THAPOCYIb(hAT MarHus, THAPOKapOOHAT MarHus, HUTPAT
THJPOKCOMArHusl.

3) HpOBepI/ITB CBOU 3HAHUA C UCIIOJIB30BAHHUECM TCCTOBOI'O KOHTPOJIA:

1. 3a,ZlaHI/Ie. ... — OTO CJIOKHBIC BCIICCTBA, MOJICKYJIbI KOTOPBIX COCTOAT H3 aTO-MOB TOJIBKO ABYX
QJICMCHTOB, OJMH N3 KOTOPBIX KUCJIOPOA B CTCIICHU OKUCIICHUSA -2.

2. 3ananue. Hazpanue coenunenust (ZnOH)2S ...

3. 3aganue. IlpuBenure hopmMyTy OCHOBaHHS, KOTOPOE COOTBETCTBYET OKCHYy HATpHSI.

4) [loaroroBuTh pedepat Mo OJHON U3 IPEITOKEHHBIX TEM:

1. buorenHble 37€MEHTHI, OMOJIOrHYECcKas poJib U MOJO0KEHUE B IEPUOUYECKON cCHCTEME.

2. buonoruyeckas pojib MUKPOJIEMEHTOB U UX IPUMEHEHHE B CEJIBCKOM XO351i-CTBE.

3. MakpodeMeHTbI, UX OHOIOTHYecKast PoJib.

4. Menb ¥ IMHK KaK HEOOXOMMbIE MUKPOAJIEMEHTBI, UX OMOJIOTHUECKOe JIeHCTBUE.

5. [Tpobnema HUTPATOB.

6. (O30HOBBII AT 3EMIIH.

7. VYnoOpenus. [lpumenenne y1o0peHuii ¢ yueToM NOTpeOHOCTH PacTEHHIH.

8. Tokcnyeckoe nelCTBUE TIKEIBIX METAJIOB.

9. Xumust ¥ OMonorudeckas pojib yriaepoa.

10. Xumusi 1 OMOJIOTHYECKAsT POJIb CEPhl, TIPUMEHEHHUE B CEJTLCKOM XO3SIHCTRBE.

11. XUMUS 1IETOYHBIX METAJIIIOB, UX OMOJIOTMUYECKasl POJIb, IPUMEHEHHUE B CEJIb-CKOM XO3SIICTBE.

12. XUMHS IIEIOYHO3EMEIbHBIX METAJIJIOB, UX OHOJIOTMYECKash pojib, NPUMEHEHHE B CEIBCKOM
XO3sIICTBE.

13. Xumusi, OM0I0THYECcKast poJib a30Ta M €70 COCTMHEHHUM, TPUMEHEHHE B CEJIbCKOM XO3SHCTBE.

14. Xumusi, Ouosnormueckast poiib ¢ocopa U ero cCoeTuHEHUH, NMPUMEHEHHE B CEIb-CKOM
XO34HCTBE.

15. Xpom, MapraHell M Keje30 Kak HeoOXOJWMBbIE MUKPOAIJIEMEHTBI: OHOJIOTHYECKOe JeiicTBuE,
IIPUMEHEHHE B CEIBCKOM XO3SIICTBE.

16. CaoiicTBa u 3HaueHne HOCPHOPHOIT KHCIOTHI.

Tema: duznueckue BCJIIMYHHBI, XapaKTCPU3YIOIUE BEIICCTBO U 3aKOHBI XUMHUH.

Ilenp wu3yyeHHs TeMbl: 3akpelieHWE 3HAHUM Marepuana 1O  (U3MYECKUM  BeIMYMHAM,
XapaKTEePU3YIOIIKMM BEIIECTBO U OCHOBHBIM 3aKOHAM XUMHUHU.

3agaun:

- paccMOTpPETh OCHOBHBIC (DHM3NYECKUE BEIIMUMHBI, XapaKTEPU3YIOIINE BEIIE-CTBO,

- 00y4YHUTh MPOU3BOAUTH PACUETHI [0 XUMHUECKUM (HOpMyJiaM U YPaBHEHUSM PEaAKIIHiA,
- U3yYUTh OCHOBHBIE 3aKOHBI XUMHH.

CTyZieHT NOJKEH 3HATh:
- OCHOBHBIE (PM3MUYECKUE BEIMUMHBI, XapaKTePU3YIOIIUE BEIIECTBO M 3aKOHBI XUMUHU

1. 710 U3Y4YEHMSI TEMBI:

- 0azMCHBIE MOHATHS IO TEME, OIpeeaeH s, PopMyIIbl

2. mociie u3y4eHHUs TEMBI:

- OrtHocuTenpHas aToMHas Macca aneMeHTa. OTHOCHTENbHas MOJIeKyJsipHas Mmacca. KommdecTBo
BeniectBa. MousipHas Macca. Yucino ABoragpo. MomspHblii 00beM ra3a. OTHOCHTENbHAS IMJIOTHOCTH Ta30B.



OCHOBHOE ypaBHEHHME COCTOSIHUSI Ta3a. YpaBHeHue Kramelipona-MenjeneeBa. OKBHBAJICHT BELIECTBA.
3aKOH COXpAaHEHHsI MacChl BEIIECTBA. 3aKOH COXpPaHEHMs DJHEPIUU. YpaBHEHHE OUHIITEHHA. 3a-KOH
MIOCTOSIHCTBA cOCTaBa. 3aKOH ABOTapo. 3aKOH SKBHUBAJICHTOB.

CTyneHT A0KEH yMETh:

- MCII0JIB30BaTh MaTeMaTUUECKUH ammapar npeaMeTa /Ul pelieHns TUIIOBBIX 3aay;
- IPOU3BOJIUTH PACUETHI IO XUMUYECKUM (OopMyJiaM U YPaBHEHUSIM peaKIInii;

- OIPENENSATh MOJIEKYJISIPHYIO Maccy, Maccy, 00beM U KOJINYECTBO BEILECTBA;

- paccUMTHIBaTh MaCCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTA B BEIIECTBE.

3ananus 111 CaMOCTOSITENIbHON BHEAYTUTOPHOU paboThl CTYICHTOB 10 YKa3aHHOW TeMe:

1) O3HaKOMHUTBCS C TEOPETUUYECKUM MAaTEepUajoM IO TEME 3aHSATHS C HCIIOJIb30BAaHUEM KOHCIIEKTOB
JICKIIUH, PEKOMEHAYEeMOH y4eOHOH JIuTepaTypoil.

2) OTBETUTH Ha BOIIPOCHI /IJIsi CAMOKOHTPOJISL:

1. UTto Ha3bIBaeTCS aTOMHOW €IMHHUIICH Macchl (a.e.M.)?

2. UYro Takoe OTHOCUTENIbHAs aTOMHas Macca?

3. UTto Takoe OTHOCHUTENbHAsT MOJIEKYJIsipHas Macca?

4. Uro sBisieTcst eAMHUIEH KOJIMYeCTBA BellecTBa?

5. UYto Takoe monb? YeMy paBHO uuciio ABoraapo?

6. Uro Ha3bIBaeTCsS MOJIEKYJISIPHOM Maccoi BelecTa?

7. Uemy 4KclIEeHHO paBHA MOJIEKYJIIpHas Macca BelllecTBa B I/MOJIb?

8. Uro Takoe MOJSIPHBIM 00bEM razoo0pa3HOrO BEIIECTBA, YEMy OH pPaBEH IPU HOPMAIIbHBIX
yCIOBUAX?

9. UTto Takoe «HOpMaJIbHBIE YCIOBHSD)?

10. 3anummre ypaBHeHue Knanelipona-MeHieneeBa, MosSCHUTE Bce OYKBEHHbIE 0003HAYCHUS.

1. UTo Takoe OTHOCHUTENIbHAS IJIOTHOCTh Ia30B, UEMY paBHA OTHOCHUTENbHAs IUIOTHOCTH Ta3a Io
BO3YyXY?

12. ITo kakoii popmysie MOKHO pacCYUTaTh MacCOBYIO A0II0 dneMeHTa (%)?

13. Kak dopMmynupyroTcs 3aKkoHBI COXPAaHEHHMS MacChl BEIIECTB, COXpPAHEHHUS DSHEPTHUH,
IIOCTOSTHCTBA cOCTaBa?

14. UTo nmoka3pIBaeT ypaBHEHUE XUMUYECKOU peakiun?

15. Uro moxka3eiBaloT kod(duumeHTs nepea (GopMyiamMHu BEUIECTB B yPaBHEHHUAX XUMHYECKUX
peaxkuuii?

16. Kak dopmynupyercst 3akoH ABOTaapo U €ro CIEACTBHS?

17. Kak dhopmynupyercst 3aKOH SKBUBaJICHTOB?

18. Y10 Takoe XUMHUUYECKUN DKBUBAJIEHT BellecTBa?

3amaun:

1. UYemy paBHa mossipHas Macca Ca3(PO4)2?

2. Omnpenenure 06bem 3,01-1023 momekyn CO2 (nH.y.).

3. Omnpenenure maccy 3,01-1023 monexyn CO2 (H.y.).

4. CKOJIBKO MOJIEKYJI COJICPAKHUTCA B 5 MOJIb XJIOpHIA HATPUA?

5. CKOJIBKO MOJb COCTaBIISIIOT 72 T BOALI?

6. CKOJIBKO aTOMOB COCTaBJISIIOT 64 T Kuciaopoaa?

7. Onpenenure Maccy OAHON MOJIEKYJIBI XJIOpa.

8. Omnpenenure maccy 67,2 11 xmopa (H.y.).

0. Omnpenenure 06veM 8 T kuciopoaa (H.y.).

10. Ompenenure maccy 12,04 - 1023 monekyn Bogopoaa (H.y.).

1. Ckonbko monekya conepxkurcs B 1 mons H20, 1 mons NH3, 1 mons CaCO3?

12. Ornpenenure MOJICKYJIIPHYIO Maccy rasa, eciau 0,824 r ero 3anumarot oobem 0,260 i1 (H.y.).

13. Onpenenure MIOTHOCTH XJIOPOBOAOPO/IA 110 BOJOPOAY U IO BO3IYXY.

14. Boruncnute, kakoit 00beM (H.y.) 3aiiMyT 2 Mob a3o0Ta, 1 Mok xiopa u 0,5 MoJb Kuciaopoja.

15. Brruncnutes MaccoByto nomio (%) skenesa B xuopue xkenesa (I11).

16. Onpenenute maccy 60 1 ammuaka nipu temrneparype 20 oC u naBinenun 730 MM.pT.CT.

3) [IpoBepuTh CBOM 3HAHUSA C UCIOJIB30BAHHEM TECTOBOTO KOHTPOJIS:
1. 3amanume. ... — 9TO BEIMYMHA, paBHAs OTHOILEHHUIO Macchl aToMa ’neMeHTa K 10112 maccel aroma



yrieponaa 12C.
2. 3apanue. MomsipHbI 00bE€M TH000T0 ra3a MpU HOPMaJIbHBIX YCIOBHSIX PaBEH ... JI/MOIb

3. 3agaHue. 3aKoH ... — Macca BENIECTB BCTYNUBUIMX B peaklHIO, paBHa Macce BELIECTB
00pa30BaBUIMXCA B PE3YJIBTATE PEAKIUH.

4. 3amanne. MomnsipHas Macca SKBUBaJIEHTA (I/MOJIb) CEpHOW KUCIIOTHI paBHA
1. 49,0 2.98,0 3. 126,0 4. 333

5. 3aganue. OnpenenuTe Kakoe KOJIMYECTBO BEIIecTBa (MOJb) COCTaBIAIOT 6,02-1025 Monexyn
1. 0,1 2.10 3. 100 4. 1000

4) TloaroroButh pedepar mo Teme:
l. 3akoH ABOrajpo.

Tema: Ctpoenue aroma. [lepuonnueckuii 3akoH, nepuoanyeckas cucrema /[.J1. Menneneesa.

HCHB HU3YUYCHUSA TCMBI: 3aKPCIIJICHUC 3HAHUH O CTPOCHUH H XaAPAKTCPUCTUKEC AaTOMOB XUMHUYCCKUX
3JICMCHTOB, CTPYKTYpE nepnonﬂqecxoﬁ CHUCTCMbI XUMHUYCCKUX 3JICMCHTOB HI/I MeHz[eneeBa,
3aKOHOMCPHOCTU U3MCHCHUSA CBOMCTB XUMHUYECKHX DJIICMEHTOB.

3amaun:

- paccMOTpeTh  CTPOECHHE AaTOMOB XHMHYECKHX O3JIEMEHTOB, IIO3HAKOMHTh C KBAHTOBBIMH
XapaKTepUCTUKAMHU JJIEKTPOHOB HA OCHOBE KBAHTOBBIX YHCEN U OC-HOBHBIE 3aKOHOMEPHOCTU 3alOTHEHHS
JJIEKTPOHAMHU aTOMHBIX OpOUTAJICH.

- 00yYHTh COCTaBISATH DJIEKTPOHHBIE U DJIEKTPOHHO-Tpaduueckue (HopMysbl aTOMOB XHUMHUYECKHX
JJIEMEHTOB.

CTyZieHT NOJKEH 3HATh:

1. 710 U3Y4YEHUSI TEMBI:

- (GopMyIHpOBKY TEPUOJUUYECKOTO 3aKOHA, CTPYKTYpy TMEPHOJUYECKOH CHUCTEMBI XUMHUYECKUX
3JIEMECHTOB

2. ocJie U3YYEHHUS TEMBI:

- OCHOBHBIE 3aKOHOMEPHOCTH TOPU3OHTAJIBHOM, BEPTUKAJIBHOM M JHArOHajJb-HOM 3aBUCHUMOCTHU
CBOMCTB XUMHUYECKHX JIEMEHTOB M 00pa3yeMbix uMH BeniecTB B [IC B cBeTe TEOpUU CTpOEHUS aToma.

CTyIeHT JOJKEH YMETh:

- COCTaBJISAITh AIEKTPOHHBIE U ANEKTPOHHO-Tpaduueckre GopMysbl aTOMOB XUMHUECKUX 3JIEMEHTOB

- KaccuuIpoBaTh AIEMEHTH Ha s-,p-,d-,f- cemeiicTBa

- XapaKTCpU30BaATb XUMHUYCCKUC OJBJIICMCHTBI C YUCTOM HUX MCCTOHAXOXKIACHUA B HCpHOZ[H‘-ICCKOﬁ
cucTeMe.

3agaHus 4719 CaMOCTOSITEIIBHON BHEAYAMTOPHOU pabOTHI CTYICHTOB 110 YKA3aHHOU TeMe:

1) O3HaKOMHTBECS C TEOPETHMYECKHMM MAaTEepPHaJOM IO TeME 3aHSATHUSA C HCIIOJIb30BAHUEM KOHCIIEKTOB
JICKIUH, PEKOMEHAYEeMON y4eOHOH JIuTepaTypoil.

2) OTBETUTH Ha BOIMPOCHI JIsi CAMOKOHTPOJIS:

1. Tlo oanextponHO#l dopmyne 1522s22p63s23p63d54s2 Ha30BHTE OJIEMEHT;, OOBSICHHU-TE, 4YTO
ob0o3HayatoT 1UGpsl U OykBel B (opMmyie; ompeAenuTe K Kakod Trpymmne, HOATpyIIe NepuoIudecKoi
CUCTEMBI OTHOCHUTCS DJIEMEHT; CKOJBKO BaJ€HTHBIX 3JIEKTPOHOB Yy aTOMOB JIAHHOTO 3JEMEHTa, CKOJIbKO
JJIEKTPOHOB HAa BHEIIHEM YpPOBHE; KaKUMH CBOWCTBaMU (METAIJIOB WJIM HEMETAJIOB) o0yajaeT 3TOT 3ie-
MeHT. [laiiTe mosicHeHue.

2. Kakoil coctaB umeeT A1po u3orona Hatpus 24Na? Ykakure 4uCIIO NMPOTOHOB U HEHUTPOHOB. Yem
OTJIIMYAIOTCS U30TOIBI OAHOTO AeMeHTa? [loueMy OHU 3aHU-MAaIOT O/IHY KJIETKY B IIEpUOANYECKON cucTeme?

3. JlaiiTe ompezeneHue MOHATHIM «MAaCCOBOE YMCIO» M «aTOMHasg Macca». UToO OHM XapaKTepU3ylOT?



[TpuBeaure npumep.

4. Hamummure >IeKTPOHHBIE (OPMYIIBI JUTHS, HATPUS, KIS U OOBSCHUTE NMPUYMHY CXOJICTBA HUX
CBOMCTB.

5. C TOYKHM 3peHHUs TEOPUU CTPOEHUS aToma, OOBSICHUTE, YTO OOBEIMHSET IEMEHTHl B OJMH NEPHO/,
OJIHYy TpyIIy, B 0AHY noArpymnmy. [louemy mapraHeil u Xjop, HaXoJsiCh B OAHOW Tpymie 00Jaaa0T pa3HbIMU
cBoiicTBamMu?

6. Ha mpumMepe 31€MEHTOB TPEThEro Mnepuoja OOBIACHUTE, KaK M3MEHSIIOTCS CBOM-CTBA UX OKCHIOB U
TUIPOKCHUJIOB.

7. K kakoMy 3JIEKTPOHHOMY CEMENUCTBY OTHOCHUTCS 3JIEMEHT C MOPSIAKOBBIM HOME-poMm 437

8. VkaxuTe caMblil aKTUBHBIM MeETalll M HEMETAUl B TPEeTbeM Iepuoje. UYeM ompenemnsercs
METAJUTMYHOCTh M HEMETAJNTUYHOCTh dJIeMEHTa?

9. Kakoit u3 anementoB Na, Cl unu Ar o6sagaet HanOOJbIICH SHEPrHel HOHU3ALUHU?

10. st xakoro rajoreHa F unu I xapakTepHO O0JbIIee CpoACTBO K AIEKTPOHY?

11. HazoBuTe 311€eMEHTHI C HAMMEHBIIUM U HAaHOOJBITUM 3HAYEHUEM SJIEKTPOOTPULIATEITBHOCTH.

12. Tlouemy CBOICTBA 3JIEMEHTOB MEPUOINYECKH TTOBTOPSIOTCS?

13. Kakoe MakcuMalbHOE 4YMCIO DJJIEKTPOHOB B aTOME MOKET HAXOJAUTHCS Ha IOCIECTHEM
SHEPreTUYECKOM YpOBHE?

14. Kakue KBaHTOBBIC YHCIIA XapAKTEPU3YIOT aTOMHYIO OpOuTaib?

15. C ToOYKM 3peHHs CIIMHOBOW TEOPHH BAJICGHTHOCTH OOBSICHUTE, modemy ¢top, Haxomsich B VII
IpylIe IMEepUOJUYECKON CHUCTEMBI, B COEIMHEHUSX TOJIBKO OJIHOBAJIEHTEH, a KHUCIOpoA, Haxoasch B VI
rpynine, TOJbKO JBYyXBaJICHTEH?

3) [IpoBepuTh CBOU 3HAHUA C UCIOJIB30BAHHEM TECTOBOTO KOHTPOJIS:
1. 3aganue. SAnpo coctout u3

1. IEKTPOHOB ¥ MPOTOHOB 2. SJIEKTPOHOB U HEUTPOHOB

3. HEUTPOHOB U IIPOTOHOB

2. 3apanue. MakcuMallbHOE YHCIIO JIEKTPOHOB HA S-IIOJYPOBHE PABHO
1. 2 2.6 3.10 4. 14

3. 3amaHme. ... — 3TO TOPU3OHTAIBHBINA PsJ JIEMEHTOB, y KOTOPBIX 3alOJHIETCS OOUHAKOBOE YHCIIO
JHEPreTUYECKUX YPOBHEM.

4. 3aganue. JIBa HECHapeHHBIX JJIEKTPOHA HAa BHEIIHEM YPOBHE B OCHOBHOM CO-CTOSTHHUHM COJIEPIKUT
aToM
1. kpeMHus 2. pocdopa 3. Maruus 4. TutaHa

5. 3aganue. OpOuTanbHOE KBAHTOBOE YMCIIO IPUHUMAET 3HAUCHHUS
l.or0 mon 2.0t 1 1o n-1 3.orl non 4.0t 0 1o n-1

4) IloarotoBuTh pedepat Mo OJHON U3 MPEATOKEHHBIX TEM:
1. W30T0mEl, 3HAaUCHNE B CEIILCKOM XO3SHCTBE.
2. HcTopus co3nanus NepUOAMYECKON CUCTEMbl XUMHUUECKUX 3JIEMEHTOB.

Tema: DHepreTuka XUMHUYECKUX MPOIIECCOB.

[lenp u3yueHUs: TEMBI: 3aKpeIUICHHE 3HAHUI 00 SHEPTEeTHKE XUMUYECKIX TPOIIECCOB.
3agaun:

- pacCMOTpPETh OCHOBHBIC TTOHSATHUS U 3aKOHBI TEPMOTMHAMUKHA

- O0OY4YUThH BBIMIOJIHATH TEPMOXUMHUYECKHE PACUETHI

CTyAeHT N0JKEeH 3HATh:

1. JIO U3YUYEHHS TEMBI:
- 0a3MCHBIE MOHATHS TI0 TEME, OTpeIeieHus], GopMyIbl



2. MOCJIe U3YYEHHUS TEMBI:
- OCHOBHBIE TIOHSTHS XMMHYECKOW TEPMOJMHAMUKH. |-€ Hayajgo TepMO-IMHAMHUKHU. 2-€ Hayajo
TEPMOJAMHAMUKH. XapaKTepUCTUUECKUE (PYHKITHH.

CTyaeHT N0KEH YMETh:

- HCTOJIB30BaTh 3HAHUS 3aKOHOB TEPMOJMHAMHUKH [JIsi OOBSCHEHMS] TMPOTEKA-HUS XUMHUYECKUX
MPOIIECCOB

- BBITIOJHATH TEPMOXUMHUYECKUE PACUETHI

- ICTIONIE30BaTh MaTeMAaTHYECKHUI armapar mpeaMeTa i PEIICHUs TUIOBBIX 3a/1a4

3ananus 111 CaMOCTOSITENIbHON BHEAYTUTOPHOU paboThl CTYICHTOB 10 YKa3aHHOW TeMe:

1) O3HaKOMHUTBCSI C TEOPETUYECKUM MATEPHAIIOM IO TEME 3aHSATHS C HCIOJb-30BAHUEM KOHCIIEKTOB
JICKIIUH, PEKOMEHAYEeMOH y4eOHOH JIuTepaTypoil.

2) OTBETUTH Ha BOIIPOCHI /IJIsi CAMOKOHTPOJISL:

1. JlaTb onpeneneHue SHTANBINS, SHTpoMus, SHeprus [ mooca, sHeprus ['enpM-ronbia.
Cdhopmynupyiite mepBoe ¥ BTOPOE HaYalo TEPMOJIUHAMUKH.
Urto Takoe TermoBoi 3PpheKT XUMHUIECKON peaKiuu?
Uro Takoe S3HAOTEPMUYECKUE U IKZOTEPMUUECKHUE PEAKLIMU?
Chopmynupyiite 3akoH ['ecca u caeACcTBUE U3 HETO.

6. UTo Takoe TEpMOXMMHUYECKHE YPaBHEHUS PEaKUu?

7. YTo moHUMAETCs MOJ] BHYTPEHHEH SHEPTUEel TEPMOAMHAMUYECKON CUCTEMBI?

3anauu:

1. IIpu B3auMopeicTBUU KpUCTALIOB Xiopuaa ¢ocdopa (V) ¢ mapamu BoAbl 00pa-3yeTcs >KUIKHUMA
POCI3 u xmopucteiii Bomopoa. Peakuust compoBoknaercs Bol-genenvem 111,4 x/x temnorsl. Hanumure
TEPMOXUMHUYECKOE YPaBHEHUE 3TOU PEaKIIHH.

2. Peakuiust ropeHHs 3TaHa BBIPAXKAETCS TEPMOXUMUYECKUM ypPaBHEHUEM:

C2H6 (1) + 31/202 = 2CO2 (r) + 3H20 (k)

CHx.p.= -1559,87 x[Ix.

Brruncnute Temiaoty oOpa3oBaHUs dTaHA.

3. Bblunciure Kakoe — KOJMYECTBO  TEIJIOTHI  BBIACNUTCA TOpu  BoccraHoBiaeHuu  Fe2O3
METaJUTMYECKUM aJTFOMUHHUEM, eclii Ob1T0 moirydeHo 335,1 1 kenesa.

4. Peakuus BocctanoBiieHust Fe203 BoI0po10OM MPOTEKAET 10 YPABHEHUIO:

Fe203 (x)+ H2 (r) = 2Fe (x) + 3H20 (r); [/1H =+96,61 xJ{x.

Bo3moxHa M 3Ta peakuus NpU CTAaHAAPTHBIX YCIOBUAX, €CIM W3MeHeHue sHTponuu [1S=0,1387
k/JIx/(monb.K)? TIpu kakoit Temmneparype HaunHaeTcsi BocctaHoBieHue Fe203?

ol o

3) IIpoBepuTh CBOM 3HAHHUS C MCIIOJIB30BAHUEM TECTOBOTO KOHTPOJIS (IIPUBECTH TECTOBBIC 3aJaHUS C
OTBETaMHN)

1. 3ajaHMe. .. — 3TO HayKa, H3ydaroulas >SHepreTudeckue 3PQeKTbl, COMPOBOKAAIOLINE
XMMUYECKHUE MPOLIECCHI, a TAKXKE HAIIPABJICHNUE U MPEIEIIbl UX CAMOIPOU3BOJIBHOTO IIPOTEKAHNUS.

2. 3apanue. XUMHUECKHUE pEAKLUU, B PE3YJIbTaTE KOTOPBIX IPOUCXOAUT
HIOTJIOILEHUE TEIUIOTHI

1. sHIoTepMuUECKHE 2. DK30TEepMHUYECKHE

3. obparumbie 4. HeoOpaTuMbIe

3. 3ananue. TernoTsl 00pa30BaHUs MPOCTHIX BEHIECTB NPU CTAHJAPTHBIX YCIOBUSAX PABHHI ...

5. 3amanue. Peaknus npoTekaeT caMmOnpOU3BOJIBHO, €CIIM SHTPOMUS
1. paBHa HyIIO 2. MEHBIIE HYJISA 3. Gostblie HYJS

Tema: Xumuueckass KHHETUKA. XHUMHUYECKOE PABHOBECHE.

Lenp wm3yueHus TeMbl: 3aKpEIUICHHME 3HAHUM O KUHETHMKE XUMHUYECKHUX MPO-I[ECCOB, XUMUYECKOM
PaBHOBECHH.



3amaun:

- paccMOTpeTh BiHsIHHE (DAaKTOPOB Ha CKOPOCTh XMMHYECKOH PEAKIIMH U CO-CTOSHHUE XUMHYECKOTO
paBHOBECHS,

- 00y4UTh MPOTHO3UPOBATH HAMPABIIEHUE CMEIIEHUS PABHOBECHSI.

CTyneHT A0KEH 3HATh:
1. 710 U3Y4EHUSI TEMBI:
- 0a3uCHBIE MOHATHS IO TEME, OTPEACICHNUs, (POPMYIIBI

2. MIOCJIE U3YYEHUS TEMBI:

- CKOPOCTb XUMHUYECKUX PEAKIHil, €e KOJNUYECTBEHHOE BBIPAKECHHE

- 3aBUCUMOCTb CKOPOCTHM XHMHYECKMX pEaKUMd OT TNPUPOJBl pearupyro-Uux BEIIECTB,
TeMIIEpaTyphl, 1aBICHUS, IPUCYTCTBUS KaTAIN3aTOPOB

- oOpaTumble U HeOOpaTUMbIE XUMUYECKHUE TPOLECCHI.

- XMUMHYECKOE paBHOBECHE, (PaKTOPbI, BO3ACHCTBYIOIME HA XUMUYECKOE PAaBHOBECHE

- YCJIOBHUS CMeElIeHUs paBHOBecus, npuHuun Jle-Illatense.

CTyaeHT H0KEeH YMETh:

- UCTIOJIL30BaTh MaTeMAaTHUECKHUI aImmapar mpeaMeTa i PEIIeHUs TUIIOBBIX 3a/1ay4;
- MPOrHO3UPOBATH HAMPABICHUE CMEILIEHUE PABHOBECHS

- IPOBOANTH (U3UKO-XUMHUYECKUE PACUCTHI

3agaHus 419 CaMOCTOSTEIIBHON BHEAYAMTOPHOM pabOTHI CTYICHTOB 10 YKA3aHHOU TeMe:

1) O3HaKOMHUTBCS C TEOPETUUYECKUM MAaTEepUajoM IO TEME 3aHSATHS C HCIOJIB30BAaHUEM KOHCIIEKTOB
JIEKIIUH, PpEKOMEHAYEeMON y4eOHOM JIuTepaTypoil.

2) OTBETUTH Ha BOIIPOCHI JIJIsl CAMOKOHTPOJISL:

1. Kakue Monexybl Ha3pIBalOT AKTUBHBIMU ?

2. UTto Takoe SHeprust akTUuBaluu?

3. Kakue peakinm Ha3pIBatOT TOMOT€HHBIMHU U T€TEPOTCHHBIMU ?

4. Jaiite ompeneneHue IMOHATHAM: CKOPOCTb I'OMOI€HHOM pPEAKLUU, CKOPOCTh I'ETEPOreHHOU
peaKuuu.

3. Kaxkue (akTopsl BIHMSIOT Ha CKOPOCTh XMMUYECKOH peakiuun’?

6. ChopmynupyiiTe 3aKOH JIEHCTBHSI Macc.

7. 3anumuTe MaTeMaTHUYeCKOE BBIPAXKEHHE 3aKOHA JIEUCTBUSI Macc JUIsl peakiui, MPOILIEIINX B

TOMOTE€HHOM M TE€TEPOr€HHON CUCTEMAaX:
H2 + CI2 = 2HCI
2H2 + 02 =2H20
CaO + CO2 = CaCO3

8. UTo Takoe KOHCTaHTa CKOPOCTH XUMHUUYECKOW PEAKITNH, OT KaKuxX (DaKTOPOB OHA 3aBUCHUT?

9. Cdhopmynupyiite npaBuio Baut-I'odda, 3aBHCUMOCTH CKOPOCTH peaKIK OT TeMIIEpaTyphbl.
10. Urto Takoe TemriepaTypHbIi KodhuiueHT?

1. UYro Takoe Karaau3aTopsl?

12. Kak Ha3pIBaloT OTpULIATENbHBIE KAaTalnu3aTOPbI?

13. Kakune xaTanuzatopsl SBISIOTCS caMbIMU aKTUBHBIMM? Kak KX Ha3pIBaroT?

14. Kakne peakuuu HazpiBatoT HeoOpatuMmbiMu? [IpuBeaute mpuMepsl.

15. Kakue peakuuu HasbiBatoT oopatumbivMu? [IpuBenuTe npuMepsl.

16. Kakoe cocrosiHne 00paTuMoi peakiny Ha3bIBalOT XUMUYECKUM paBHOBECHEM?

17. Kakue KOHLIEHTpaIMK BEIIECTB B 00PAaTUMON PEaKIMU Ha3bIBAOT PABHOBECHbBI-MU?

18. Ot kakux (akTOpOB 3aBHCUT KOHCTAHTA XUMHUUYECKOTO PaBHOBECHS?

19. Chopmynupyiite npuniun Jle-Illatense. B cropoHy kakoil peakuuu OyneT CMEIIATHCS

XAMHUYECKOE€ paBHOBECHE TIPH YBEIWMYEHUHM KOHIIGHTPAIIMM HWCXON-HBIX BEHIECTB, IPH yBEIUYCHUHU
KOHIIGHTPAIllMK MPOAYKTOB pPEAaKLUUH, NpPU YBEIWYCHUU TEMIEpaTyphbl, NpPU CHUXKEHUH TEMIIEpaTyphl, NpH
YBEIMYCHUH JTABJICHUS, IPH CHIDKEHUH JTABICHUS ?

3agaun:

1. Kak BimsieT yBennueHne NaBJICHUS M yBEIMYCHUE KOHIICHTPAIIMU pearupyro-muX BEIIeCTB Ha
10JIO’KEHHE paBHOBecus B cucteme: 2502 + O2 < 2S03.



2. Kyna Oyzner cmemaTtscsi paBHOBECHE B 3K30TEPMHUYECKOM pEaKLMU MOJIYYEHUs aMMMaKa W3
a30Ta ¥ BOJIOPOJa NPU YBEIUYEHUN TEMIIEPaTyphl?

3. PaccuuTaiiTe, BO CKOJBKO pa3 U3MEHUTCA CKOPOCTh MPSIMOM peakiinu, eciu B cucteme 2CO +
02 < 2CO2 naBneHue yBeJIUYUTh B 2 pa3a, KOHIEHTPAIMIO UC-XOIHBIX TPOIYKTOB YBEJIMUUTH B 3 paza.
4. Temneparypublii kKodhdunueHT ckopoctu peakiuu 2,0. Bo ckoiabko pas Bo3-pacTaeT CKOPOCTh

peakiuuu npu NoBblIeHUH Temnepatypsl oT 20 1o 60°C?

3) IIpoBepuTh CBOM 3HAHUA C UCIOJIB30BAaHUEM TECTOBOIO KOHTPOJIS:
1. 3aganue. ... — 3TO peakiiH, KOTOPbIe MPOTEKAIOT TOJIBKO B OJJHOM HalpaBJICHUH.

2. 3anganue. PaBHoBecue peakiuu N2(r) + 3H2(r) = 2NH3(r) npu yBenuueHUN JaBICHUS
1. cMecTuTCA BIEBO 2. HE CMEIAETCs 3. CMECTHUTCS BIPABO

3. 3amanue. 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOW pEaKIUM OT KOHLEHTPALUU pea-TUPYIOLUX
BEILIECTB OMPEACISIETCS 3aKOHOM

1. coxpaHeHus SHEPTUU 2. ABorajzipo
3. NEeHCTBYIOUIUX MacC 4. T'ecca

4. 3apanue. Marudurop
1. yBenM4MBaeT CKOPOCTH PEAKIIUH 2. 3aMeUISeT PEaKLUIo
3. He BIUSET HA CKOPOCTh PEaKIHH 4. ABNSAETCS KaTATUTHYECKUM SI7I0M

5. 3aganue. CKOpOCTb XMMHUYECKOW pEaKUUU IPONOPLHUOHAIbHA MPOU3BEICHUIO KOHILEHTpPALUN
BEIIECTB, BO3BEJICHHBIX B CTENIEHb UX CTEXMOMETPUUYECKUX KO3(-(UIIEHTOB.

4) IToaroToBUTH pedepar 1o TeMe:
1. Bunpl karanuza. buonorudeckas poib hepMEHTOB.

Tema: PacTtBOpBI.
Lenp n3yueHus: TeMbl: 3aKperieHre 3HaHUK O pacTBOpax.

3agaun:

- 00y4YHTh PaACCUMTHIBATh MAacChl PACTBOPEHHOTO BEIECTBA W PACTBOPUTENS, TOTOBUTH PACTBOPHI C
3aJJaHHOM KOHLIEHTpaLUeH,

- UI3YUYUTh AJITOPUTM PELIECHUS 3a]1ad Ha pacTBOPHI.

CTyneHT AOJKEH 3HATh:

1. JIO U3YUYCHHS TEMBI:

- 0a3uCHBIC MOHATHUS 110 TEME, ONpeIeICHNUs, (POPMYIIbI
2. ocJie U3YYEHHUS TEMBI:

- BOJIHBIE PACTBOPBI, UX OMOJIOTUYECKYIO POJIb;

- KaccuUKAIMIO PAaCTBOPOB

- c1I0cOOBI BBIPAXKEHUSI KOHLIEHTPAIIMH PACTBOPOB

CTyaeHT A0KEeH YMETh:

- CIIOJIb30BaTh MaTEMaTUYECKUH anmapar npeaMeTa sl peIeHus] TUIIOBBIX 3aJa4;

- pemaTh pacu€THBIE 33/1a4l Ha KOHIIEHTPALUIO PaCTBOPOB

3anaHus U1 CaMOCTOSITENIbHON BHEAYIUTOPHOU paboThl CTYJIEHTOB 10 YKa3aHHOU TeMe:

1) O3HaKOMHTBECSI C TEOPETHMYECKHMM MAaTepHajOM IO TeME 3aHSATHUSA C HCIIOJIb30BAHHEM KOHCIEKTOB
JEKIUI, pEKOMEHIyeMOl yueOHOM! TuTepaTypoil.

2) OTBEeTUTH Ha BOIPOCHI JIJIsI CAMOKOHTPOJIS:

I. Yro Takoe pacTBOpHI?

2. Uro Ha3bpIBaeTCsA KOHLEHTpaLUENd pacTBOPOB?



3. [TpuBenuTe mnpuMepsl, IOKa3bIBAIOIIME, YTO PACTBOPCHHE BEIIECTB SBISETCS (HUBHUKO-
XUMHUYECKUM MpoIeccom?

4. JaiiTe onpeneneHue ciaeayONMM MOHITUSM: COJIbBATAIIMSI, THAPATAIIMS, CONb-BAaThl, TUAPATHI,
KPUCTAJIOTHIPATHI.

5. Cy1iecTBYIOT J1 aOCOIOTHO HEPACTBOPUMBIE BellleCTBa?

6. [Toyemy Bojsia 06J1a1a€T BEICOKOM pacTBOPSIONIEH CIIOCOOHOCTHIO?

7. N3 ruapokcuIoB METAIIIOB U COJIeH BakHEWIMX MHUHepaidbHBIX Kucior (H2SO4, H2S, HCI,

HNO3, H3PO4, H2CO3) BblgenuTe TIpynmy HOPEeUMYLIECTBEHHO pAacTBOPUMBIX COECIUHEHUH U
HEPACTBOPHMBIX.

8. HazoBute BHIBI UYHCICHHOTO BBIPAXEHUS COCTaBa pacTBOpa (CHOCOOBI BBIPAKECHUS
KOHIICHTPAIH PacTBOPA).

9. Uro BbIpakaeT MaccoBasi 0 pacTBOPEHHOrO BemiecTBa (TMPOLIEHTHAs KOHIICHTPALUS
pactBopa)? KakoBa pacuétnas popmyna ®% (BemecTtna)?

10. Uro BeIpaxkaeT MOJIsIpHasi KOHIICHTpaIus pactBopa? Kakosa pacdernas popmy-ima Cm?

13. Yro BbIpakaeT MOJISIpHAs KOHIICHTpAIlMsl SKBUBAJICHTA PACTBOPEHHOTO BeIle-CTBa (HOpMasbHas
koH1eHTpamus)? Kakosa pacuetnas popmymna CH?

3amaun

1. K 20 % pactBopy noBapeHHo cosnn Maccoi 50 r mpununu Bogy maccoit 200r. PaccuuTaiite
MaccoBYI0 J0J110 (%) MOBapEeHHOM COJIM B MTOJIyY€HHOM PacTBOPE.

2. Onpenenure MOJIsIpHYIO KoHIeHTpanuto 30% pactBopa ruapokcuaa kamus (p = 1,21 r/cm3).

3. Haiinure maccoByro nomto (%) BemectBa B pactBope, eciu B 500 min pactBopa NaCl
conepxwurcs 40 r conu (p = 1,05 r/em3).

4. Paccunraiite mMaccy xjopuaa Kaiausi HeoOXoaumoro A npurotosieHus 3 1 16 % pactBopa
IUTIOTHOCTRIO 1,12 1/cM3.

5. K 900 mn 4,5% pactBopa rmoko3sl p = 1,2 r/em3 nmpummnu 300 M Boabl. KakoBa maccoBast
nost (%) TIIFOKO3BI TIocTe pa30aBiIeHUs?

6. Kaxkas macca conu u Boabl notpeOyetcs ams npurorosnenus 300 r 22 % pac-TBopa COMH.

7. B 200 r Boma pactBopeno 15 r NaOH. Omnpenenute maccoByio om0 (%) Be-liecTBa U
MOJISIPHYIO KOHIIEHTpaIuto pactBopa p = 1,1 r/cm3.

8. 12 r Na2SO4 pactBopero B 175 r H20. Onpenenute maccoByto nonto (%) Be-liecTBa B
pacTBOpe M MOJISIPHYIO KOHIIEHTpanuto pactsopa (p= 1,05 r/cm3).

9. Omnpenenuts MOJSPHYIO KOHIIGHTPAIIMIO OSKBUBAJIEHTa Xjiopuaa Oapust (HOp-MaJbHYIO
KOHIIEHTPAIUIO), €CJIH B 2 JI pacTBOPa COAEPKUTCA 4 MOJIb SKBUBAJICHTA XJI0pHIa Oapusl.

10. Onpenenuts MOJISIPHYIO M HOPMaJIbHYHO KOHLIEHTpAllUM pacTBOpa CEpPHON KHUC-JIOTHI, B 2 JI
KoTopoit conepxkurcs 9,8 r H2S0O4?

1. Onpenenute o0veM 20% pacTBOpa a30THOW KHCIOTHI C IUIOTHOCTBIO 1,119 1/cM3,
HeoOxoaumoro 11 u3rotosienus 2 i1 0,01H. pacTBopa a30THOM KUCIIO-ThI?

12. Ckonpko M BoAel Hamo no6aButh k 600 T 40% pactBopa comu, uToObl mony-uuth 30%
pactBop?

13. OnpenenuTb MOJIIPHYIO W HOpMajibHyIO KoHIeHTpauuio 10% pactBopa cynb-¢ata menw,
IJIOTHOCTH KoToporo 1,12 r/cm3.

14. K 300 r 12% pactBopa ruzpoxkcuna Hatpusa npwmiad 150 r 7% pactBopa rui-pokcuaa

HaTpus. Onpenenuts MaccoByto 100 (%) NaOH B mosnyueHHOM pacTBope.

3) [IpoBepuTh CBOU 3HAHUSA C UCIOJIB30BAHHUEM TECTOBOTO KOHTPOJIS:
1. 3aganue. ... - 3TO CBOMCTBO BEILIECTBA PACTBOPATHCS B BOJIE UM APYTOM PACTBOPUTEIIE.

2. 3apanue. MaccoBasi J0Js CEpHOM KHMCIOTBI B pacTBOpe cocraBisieT 12%, IUIOT-HOCTH pacTBopa
1,08 r/min. MonsipHast KOHIIEHTpaIus pacTBopa (MOJIb/JT) paBHA
1. 0,05 2. 1,32 3.286 4. 456

3. 3apmaHue. ... - DJTO TOMOTeHHBbIe (OIHOPOJHBIE) CHCTEMBI, COCTOSIINE W3 PACTBOPUTEIS,
PacTBOPEHHOTO BEMIECTBA M MPOAYKTOB HX B3aUMOJEHCTBHUS.

4. 3amaHue. ... - 3T0 COEJAMHEHHUS MEPEMEHHOr0 COCTaBa, KOTOpPble 0Opa3yIOTCs MPHU B3aUMOJIECHCTBUHI
PacTBOPEHHOTO BELIECTBA C MOJIEKYJIAMU PACTBOPUTEIIS.



5. 3amanue. B 1 1 nenuMonsipHOTo pacTBOpa COIEPIKHTCS ... MOJIb PACTBOPEHHOTO BEIECTRA.

4) [MoarotoBuTh pedepat Mo OJHOMN U3 MPEITOKEHHBIX TEM:
pH B )XMBBIX OpraHu3Max.
buonoruueckas poiab BOAHBIX pACTBOPOB.
buonoruueckas posb 3JIEKTPOIUTOB.
Boga kak peareHT U Kak cpea il XUMHYECKOro rnporecca. AHOMalbHbIE CBOM-CTBA BOJBI.
I'unponus, ero 6uosoruyeckast pojib
Ilpumepnuie oyenounvie mamepuainl
07151 NPOBEOEHUA NPOMENCYMOUHOU ammecmauuu (3auem, IK3ameH)
nO UMO2am 0ce0eHuUs OUCYUNIUHBL (MOOYII)

SNk W=

1.1. OcHOBHBIE NOHSATHS XUMUU

1. ... - 5TO HaUMEHBIIIasl YacTHUI[A BELIECTBA, KOTOpasi COXPAHSET €ro XMMHUYECKIE CBOMCTBA.
2. ... - 3TO BEUIECTBA, COCTOSIINE U3 ATOMOB OJTHOTO JJIEMEHTA.

3. ... - 9TO BEUIECTBA, COCTOAIINE U3 ATOMOB PA3HBIX JIEMEHTOB.
4. ... - 3TO YaCTHUIIbI, UMEIOILIUE 3aPs/.

5. 3apsi KUCIOTHOTO OCTaTKa BCer/a

1. oTpuLaTebHbBIN 2. IOJIOKUTEIIbHBIN 3. paBeH HYJIIO
6. 3apsi ocTaTKa OT OCHOBAHMSI paBEH

1. 9yuCITy OTHATBIX TUIPOKCUIIBHBIX TPYIIIT

2. YHCTTy OTHSATHIX KATUOHOB BOJOPOJIa

3. 9HMCITy IPUHATHIX TUIPOKCUIIBHBIX TPYIII

4. yncny MPUHSATHIX KATHOHOB BOAOPOIA

7. ... - 3TO DIEKTpOHEHTpanbHas 4YacCTHIA, COCTOSIIAS M3 IMOJIOKUTEIBHO 3apsDKEHHOTO fAapa |
OTPHULIATEIBHO 3aPSKEHHBIX AJIEKTPOHOB.
8. ... - 3TO BHUJ aTOMOB C OJIMHAKOBBIM 3apsI0OM Spa.

9. YcraHOBUTE COOTBETCTBHE B KIacCU(UKAIIMH HOHOB

1. mpocTsie 1. oTpuLaTENBHO 3apsKEHHBIE

2. CIIOKHEBIE 2. COCTOAT 13 aTOMOB OJIHOTO JIEMEHTA
3. KaTUOHBI 3. IOJIOKUTENBHO 3apsKEHHbIE

4. aHUOHBI 4. COCTOSIT U3 aTOMOB Pa3HBIX AJIEMEHTOB

5. He 00JaatoT 3apAI0M
1.2. Kimaccbl HEOPraHMYECKUX COCTUHEHUMN
10. B pe3ynbrate B3auMoJIeHiCTBHSI KUCIOTHOTO OKCHJIA C BO/IOM 0Opa3yercs ....

11. ... - 9TO CIIOJKHEIE BCIIECCTBA, MOJICKYJIBI KOTOPBIX COCTOAT M3 aTOMOB TOJIBKO JBYX 3JICMCHTOB,
OIWH U3 KO-TOPBIX KUCJIOPOA B CTCIICHU OKUCJICHUS -2.

12. ... - BTO CIIOXXHBIE BCIICCTBA, MOJICKYJIbI KOTOPBLIX COCTOAT M3 aTOMa METallla U OHHOI;'I nim
HCCKOJIBKUX ' I-POKCHUIIBHBIX I'PYTIIL.

13. ... - 3TO CIIOKHEBIC BCIICCTBA, COCTOAIIME U3 KATHOHA BOJOPOJa U aHMOHA KHUCJIOTHOI'O OCTAaTKa.

14. ... - 3TO CIOXHEIC B€IICCTBA, COCTOAIIME M3 KAaTHOHA OCTaTKa OT OCHOBAHHWA MW aHHOHA

KHUCJIOTHOTO OCTaTKa.
15. B pe3ynbraTe B3anMOJICHCTBHS OCHOBHOT'O OKCHJIa C BO/IOM oOpa3yercs ....
16. Oxcuapl UMEIOT O0ITYI0 (OPMYITY
1. 2.3. 4.
17. OcHOBaHUs IMEIOT 00MIYIO (hopmMyITy
1.2.3. 4.
18. Kucnotsl umerot obmryto popmyiry
1.2.3. 4.
19. OTHOKHUCIIOTHEIM OCHOBAaHUEM SABIISIETCS
1.2.3.
20. Oxcupa cepsol (IV) MoxeT pearupoBaTh ¢
1.2.3. 4.
21. Oxcua HATpUST MOYKET PEarupoBaTh C



1.2.3.4.
22. I'mApoKCUA Kalnus B3aUMOJIEHCTBYET C

1.2.3.4.

23. Okcup MHKA B3aUMOJIEUCTBYET C

1.2.3.4.

24. HeconeoOpa3yromuM OKCHIOM SBIISIETCS

1.2. 3.4.

25. Ilpu B3auMOJEHCTBIH KUCIIOTHOTO OKCHIA C BOJOW 0Opa3yeTcs

1. ocHOBaHue 2. COJIb 3. OCHOBHOW OKCHI 4. KuciIoTa

26. Ilpu B3auMOEHCTBIH OCHOBHOTO OKCHA C KHCIIOTHBIM OKCHJIOM 00pa3yercs
1. conb 2. KUCJIoTa 3. ocHOBaHUE 4. Boma

27. CongHas KHUCJIOTa MOXKET B3aUMOJIEUCTBOBATE C
1. Zn 2. Cu 3. Au 4. Pt
28. YcTaHOBUTE MPABHIBHOE COOTBETCTBUE MEXK]Ty HA3BAHUEM KUCIIOTHI U €€ XUMUIECKOH (PopMyIIoif

1. a3oTHas 1.
2. yroiabHas 2.
3. cepHuUCTas 3.

4. xpemHueBas 4.
5.
29. YcTaHOBUTE COOTBETCTBHE B KJIACCH(UKAIIMK COJIEH

1. Hopmanpuble 1. mpoAyKThl 3aMelIeHHMs aTOMOB BOJOpPOJAAa B MOJIEKYJE KHCJIOTHl aTOMaMH
pPa3HBIX METAJIOB

2. Kucneie 2. TPOAYKTHI HEIMOJIHOTO 3aMeIlEeHUs TUIPOKCUIBHBIX TpPYyHI B MOJIe-KyJax
MHOT'OKHCJIOTHBIX OCHOBAHHUU KUCJIOTHBIMU OCTaTKAMU

3. OcHOBHBIE 3. IPOAYKTHI MOJIHOTO 3aMEUICHHs] aTOMOB BOJIOPOJIa B MOJIEKYJI€ KUCIOThl aTOMaMu
MeTasuia

4. JIBoliHbIE 4. TpoAyKThl HEMOJHOTO 3aMENICHHUs] aTOMOB BOJOpOAa B  MOJEKyJax

MHOTOOCHOBHBIX KACJIOT aTOMaMU MeTalia

5. KoMmiiekcHEIE

30. YcraHoBHUTE COOTBETCTBHE MEXK]Yy TPUBHAIBHBIMU HAa3BAaHUSIMH BEIIECTB U HMX XUMHYECKUMHU
dhopmynamu

1. T'ammrenas uzBectn 1.

2. Enxust Hatp 2.

3. Eaxoe xanmu 3.

4. IloBapenHas coJib 4.

5.

31. YcraHoBHTE COOTBETCTBHE MEXAYy Ha3BaHHUEM U (POPMYJION KUCIOTHOTO OCTaTKa
1. HUTPUT 1.

2. rugpodocdar 2.
3. ruapokapOoHaT 3.

4. nurugpodocdar 4.



32. YCTaHOBHUTE COOTBETCTBHE MEXIY THUIIOM U XUMHUYECKOU (OPMYJION OKCHIa
1. kucnotueiit 1.

2. am(oTtepHbIil 2.
3. OCHOBHOI 3.

4.

duznyueckre BeIMUYUHBI, XapaKTEPU3YIOUIUE BEIIECTBO. 3aKOHBI XUMUU

33. Ilpu HOpMaNBHBIX YCIOBUAX 3 MOJIb YTIIEKUCIIOTO ra3a 3aHUMAIOT O0BEM ... 1.

34. Maccogas noiis (%) amoMHUHHS B €T0 OKCHJIE PaBHA. ..

35. KonmnuecTBo BemiecTBa xelesa (Mojib), comaepkaiieecs B 14 rpammax, paBHO. ..

36. Macca (1) 56 1 Bogopona (H.y.) paBHa....

37. Momnspaass macca (T/MOJIb) OSTHJIEHA, IUIOTHOCTH KOTOPOTO TO Kuciopoay coctaiser 0,875,

paBHa...

38. MaccoBas noms (%) xenesa B cyibpare xenesa (II) pasua...

39. MonsipHasi Macca 3KBUBaJICHTa (T/MOJIb) CEpHO KHCIIOTHI PaBHA. ..

40. MonspHas Macca SKBUBajeHTa (I/MOJIb) TUAPOKCUIA KAJIBIUS paBHa...

41. MonsipHast Macca PKBUBaJIeHTa (I/MOJIb) Cyib(ara alTlOMUHUS paBHA. ..

42. Macca (kr) 1m3 azora npu temneparype200C u naBjieHuH 3 aT™M paBHa...

43. Monsiprast macca (r/monb) skBuBanienTa H3PO4 B peaknuu H3PO4 + 2KOH = KH2PO4 + 2H20
paBHa...

44. O6BEM 5 MOITb CEPOBOJIOPO/IA MTPH HOPMAJIBHBIX YCIOBHUSX PABEH ... IUTPOB.

45. Macca 4,48 1 ¢TOpoBOIOPO/Ia MPH HOPMAJIEHBIX YCIIOBHUSAX PaBHA ... TPAMM.

46. 3aKkoH ... - Macca BEIIECTB BCTYNHBIIUX B PEAKIMIO, paBHA Macce BELIECTB 0Opa30BABIIUXCS B
pe3ynbTaTe peaKiuu

47. 3aKOH ... - DHEPrusl He BO3HUKAET U3 HUYETO W HE Ucue3aeT OeccleIHO, OHA MEPEXOIUT U3 OJTHOTO
BHJIA B IPYTOM B CTPOTO AKBUBAJIEHTHBIX KOJTUYECTBAX

48. 3aKOH ... - BCSIKO€ YMCTOE BEIIECTBO HE3aBHCHMO OT CHoco0a IMOJIyd4eHUs] UMEET MOCTOSHHBIN
KAaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB

49. 3aKkoH ... - BCE BEIIECTBA PEArMpPYyIOT MEXKIY COOOH B CTPOTO ONPEAENEHHBIX COOTHONICHHUSX,

MIPOTIOPITNO-HAIBHBIX UM 3KBHUBAJICHTAM

50. YcraHoBHUTE COOTBETCTBUE MEXKIY HA3BAHMEM COCIUHEHHUS U €ro OTHOCUTEIBHOW MOJIEKYJISIPHOU
Maccoi

1.okcun xaneius 1.74

2.XJIOpH]T KAJIbLIUS 2.56

3.TUAPOKCHU]T KAJIBIIUS 3.111

4.171

51. 3akoH .. - B paBHBIX 00BEMAX pa3IUYHBIX Ta30B INPH OJUHAKOBBIX BHEIIHUX YCIOBHIX

COJIEPKUTCS. OJUHA-KOBOE YHCIIO MOJIEKYJI
2. PeakioHHast ciocoOHOCTh
Ileproanueckas cuctema U CTPOCHHE aTOMOB JJIEMEHTOB
52. PacnionoxuTe cOeAMHEHUS B NIOPSIIKE YCUIIEHNUS OCHOBHBIX CBOICTB
I: 2: 3:
53. PacnionouTe 37€MEHThI B IOPSAKE YCUJIEHUSI HEMETAJUINYECKUX CBOMCTB
I: 2: 3: 4:
54.
55. Yucno snexkTpoHoB B aTrome dochopa paBHO ...
56. OpOuTanpHOe KBAHTOBOE YMCIIO IPUHUMAET 3HAYCHUS

1. ot 0 no n-1 2. or0on 3. or 1 non-1 4. ot 1 non
57. YcraHOBHTE MPAaBUIIBHYIO MOCIIEI0BATEIBHOCTh YMEHBIIEHHS PaHyCOB ATOMOB JIEMEHTOB
l: kpeMHUN  2: aFOMUHUN 3: marauit  4: pochop5: HaTpuit

58. YcraHoBute MMpaBUJIBHYIO MTOCJICAOBATCIIBHOCTE YCUJICHUA MCTAJUIMYCCKUX CBOICTB 2JIEMEHTOB



1: dpanmuii 2: HaTpui 3: mutuit 4 pyOuauii S:kanmuii  6: ue3ui
59. Pacnionoxute cOeAMHEHNS B MTOPSIIKE YMEHBILIEHUS! OCHOBHBIX CBOWCTB

I: 2: 3:
60. Pacnionoxute coeqMHEHNS B TTOPSIIKE YCUIIEHHS KMCIOTHBIX CBOMCTB
1: 2: 3: 4:
61. ... - 9TO BEepPTUKAIBHBIA PSJ AIIEMEHTOB, Y KOTOPBIX COAEPIKUTCS OAMHAKOBOE YHCJIO BAJIEHTHBIX

JJIEKTPOHOB.
62. B mepuonnyeckoil cucteme, B IVIaBHBIX IMOATPYIINAX CBEPXYy BHU3 HEMETAJUIMUECKUE CBOMICTBA
JJIEMEHTOB

1. ocnabeBaroT 2. yCUJIMBAIOTCA 3. He U3MEHSIOTCA

63. B nepuoanueckoil cucreme, B IEPUOE CIEBa HAMPABO 3IEKTPOOTPUIATEILHOCTh JIEMEHTOB

1. yBennumuBaeTcs 2. yMeHbUIaeTcs 3. He U3MeHseTCs

64. DnexktpoHHas (Gopmysia aToma HaTpHs

1.3.

2. 4.

65. DnexkTpoHHas Gopmyiia aToMa ATFOMHHHS

1.3.

2. 4.

66. .. - 3TO TOPU3OHTAIBHBIA pAJ DSJIEMEHTOB, y KOTOPBIX 3alOJHSAETCS OJUHAKOBOE YHCIIO

SHEPreTUYECKUX YPOBHEM.

67. B nepuoauyeckoil cucteMe, B IEPUOJE CIEBa HAPAaBO METAJUIMYECKUE CBOMCTBA PJIEMEHTOB

1. ycunuBarorcs 2. ocnabeBaroT 3. HE U3MEHSIOTCS

68. YcTaHOBHTE TOCJICIOBATEIBHOCTh  3allOJHEHHUS DJICKTPOHAMH TOIYpPOBHEH B  TOPSIKE
BO3pAacTaHUs SHEPTUU

1: 2: 3: 4: 5. 6: 7. 8:

69. VYcTaHOBUTE COOTBETCTBHME MEXAY THUIIOM TMOAYPOBHS M MaKCHUMAJIBHBIM  KOJIMYE€CTBOM
3JIEKTPOHOB Ha HEM

1d 12
2f 26
3p 310
45 4.14
5.8

70. YcTaHOBUTE COOTBETCTBHE MEXKIAY HA3BAaHHEM 3JIEMEHTA U CEMEUCTBOM, K KOTOPOMY OTHOCHUTCSA
QJICMCHT

1.amroMuHHI l.s

2 .HUKEJIb 2.p

3. HaTpuit 3d

4.ypan 4.f

5.g

71. YcTaHOBHTE COOTBETCTBHE MEXIY THIIOM IMOJYPOBHS U 3HAYCHHEM OpOUTAIBHOTO YHCIa
1.f 1.0

2.d 2.1

3p 3.2

4.5 4.3

54

72. YcTaHOBHTE COOTBETCTBUE MEXKIY DJIEMEHTOM U €0 AIIEKTPOHHOU (OpMyIIoit
1.amroMuHHI 1.

2.TMTaH 2.

3.Kanpnui 3.

4. Hatpuit 4.

5.



73. YcTaHOBUTE COOTBETCTBUE MCKAY KBAHTOBBIMH YHUCJIAMH U UX (bYHKHI/IﬂMI/I

1.xapakTepusyeT pa3Mepsl JIEKTPOHHOTO 00JIaKa 1.

2.xapakrepuzyer GopMy IEKTPOHHOTO O0JIaKa 2.

3.XxapaKkTepu3yeT OpUEHTAINIO OPOUTAIIN B TIPOCTPAHCTBE 3.
4.xapaKkTepHu3yeT JBH)KEHHUE JIEKTPOHA BOKPYT COOCTBEHHOM OCH 4.
5.

Temwbt nucomennvix padom (3cce, pepepamut, Kypcogvie padomot u op.)

[IpumepHas TemaTuka pedeparon

I. Bognopon u ero coequHeHus..

2. Boga u ee 6uonoruueckoe 3HaYCHHE.

3. AJkonouzsl ¥ BO3IEHCTBUE UX HA YEJIOBEKA.

4. Coenunenus cepedpa u 30J10Ta.

3. XKwuznp n gesrenpHocTs Mapun Kropu-CkinanoBckoit.

6. AJIFOMUHUHN ¥ €T0 COCTMHECHHUS.

7. Menp 1 ero coeIMHEHUS.

8. Kuznb n gesrensHocTh .. MeHneneena.

9. Ponb xeHIMH B XUMUU.

10. [Ieproanueckuil 3aKOH M CTPOEHHUE aTOMA.

11. Kusub un gesrensaocts M.B. JlomoHOCOBa.

12. Ponp HEoprannyeckoi XMMHUH — KaK HAYKH B PA3BUTHH CEJIBCKOTO XO35AKUCTBA.

13. Pa3BuTHe HeOpraHu4eCcKol XUMUU 32 pyOeKOM.

14. [Ipumenenue yno0peHuit ¢ yueToM NOTpEOHOCTH paCcTECHHI.

15. XUMUS «TOPSIYUX» aTOMOB.

16. XUMUS BBICOKUX CKOPOCTEH.

17. BricokoTemniepatypHas XuMusl.

18. VYIIbTpaMUKPOXUMHUSL.

19. BHyTpUKOMIUIEKCHBIE COETUHEHUSI.

20. Penkozemenbhbie aneMeHThl. CHHTETUYECKUE 3JIEMEHTHI.

21. HoBoe yuenue o koppo3uu.

22. DNEKTPOHBI U XUMUYECKAs CBS3b.

23. WonuzanumoHHble MOTEHIMAIBI TOJ0XKEHHE 21eMeHTOB B cucteme J[.M. Menneneesa.

24. OcHOBHBIE TIPE/ICTABIICHUS] KBAHTOBON MEXaHHKH.

25. HcTopus nosiBienus kapanjaama (yriepon).

26. MerTainnononuMepHble MaTepUaslbl.

27. Koopnunanmonnas teopust Anbdpena Bepuepa.

28. KoMIutekcel u arperatHoe COCTOSIHHE.

29. KommuiekcHble coeJuHeHUsI B HAYKH U TEXHUKE.

30. 3HaueHue €CTECTBEHHOM paJJMOAKTUBHOCTH B )KU3HU PACTEHUH U )KUBOTHBIX.

31. buonoruueckas poyib MHKPODJIEMEHTOB U UX NPUMEHEHHE B CEJIbCKOM XO3SHCTBE M Me-
JTUIIIHE.

32. Hcropust pa3BUTHS IEKTPOIUTHIECKON nuccormanun Appennyca (1887).

33.OMUCCHOHHBII CIIEKTPAIbHBIN aHAIIN3.

34, AOCOpOIIMOHHAS CTIEKTPOCKOTIHSI.

35. ATOMHO-a0COpPOLIMOHHBIN CIEKTPAJIbHBIM aHAIIN3.

36. PedpakTomerprudeckrne METOIbI aHATHM3A.

37. Bonsramnepomertpusi.

38. PaanomeTrpudeckue MeToAbl aHATU3A.

39. Macc —cnekTpoMeTpus.

40. Xpomarorpadus.
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