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B nanHOM AOKyMeHTEe MpHUBEAEHbI THUIOBBIE KOHTPOJbHBIC 3a/laHUs U HHbIE MaTepuaibl AJis
OIICHKH 3HAHUM, YMEHUI, HABBIKOB, XapaKTEPU3YIOIIUX ATAnbl (JOPMUPOBAHUS KOMITETECHINH B
npoliecce OCBOCHUSI 00pa3oBaTenbHOI mporpamMmbl. [TogHBINH KOMIUIEKT 00pa3lioB OIEHOYHBIX
MaTepHaJoB MIPUBOAMUTCS B pabOUMX MPOrpaMMax JUCIUILIUH.

[IpencraBieHHbIE OLIEHOYHBIE MaTepUaANIbl HANpPaBICHbBl Ha (OPMHUPOBAHWE KOMIETECHIUHA B
cootBercTBuU ¢ ®I'OC BO. CBenenust o GopMHUPYEMBIX KOMIIETEHITUAX COJIEpPKATCS B OO
XapaKTepUCTHKE 00Pa30BaTEIbHOM MPOrpaMMbI U yUeOHOM IIJIaHE.

B nonHoMm oObeme oOlleHOYHBIE MaTepHalibl XpaHATCS Ha Kadeape, peanusyroulell JaHHYIO
muctumuinay.  OneHoyHble MaTepuanbl C  aBTOMAaTHU3WPOBAHHON IMPOBEPKOW pe3yibTaToB
oOyuyeHus (pU HAJMYMHU) PAa3MELIAIOTCA B AJIEKTPOHHON HH(OpMAIMOHHO-00pa30BaTEIbHOM
cpeze yHuBepcuTeTa Ha caiire https://Ims.bspu.ru.



https://lms.bspu.ru/

AHAJIMTUYECKAA XUMUA

IIpumepHble 3anaHusi AJs NPOBeIeHUsS MPOMEKYTOUHOM ATTECTAIUH N0 AUCHUIIHHE:
Teopernyeckne 0CHOBbI AHAJTUTHYECKOH XUMHU

1. BeruuciauTe HOHHYIO CHITy pacTBopa, coaepskamero B 1 1 0,01 Monb cynbdara aTtoMUHUS U
0,05 Mo x10pu1a HATpUSL.

2. Bpluncnure KOHIEHTpanuio rujapokcusi-uonos, pH m pOH pactBopa, eciu KOHIEHTpauus
HWOHOB BOJIOPOJia B HeM paBHa 5,2[110-5 moub/11.

3. Beraucnure pH 0,01 M pactBopa 6€H301HO# KUCTOTHI.

4. Beraucnute pH cmecu, copepxameit 30 ma 0,1 M pactBopa ykcycHoi kuciotel 1 50 mi 0,3
M pacTBOpa anerara Kauus.

5. Beruncnure KoHCTaHTY U creneHb rupoaunsa 0,02 H. pacTBopa XJopua aMMOHHUSL.

6. Borunciure pH 0,1 M pactBopa xapOoHaTa HATpHsi, YYUTHIBas TOJBKO MEPBYIO CTYIEHb
TUAPOIN3A.

7. Beraucaute pactBopuMocThb hocdaTa Oapusi B YUCTON BOJAE B MOJISIX M TpaMMax Ha JIUTP.

8. Beruucnure pactBopuMocTs cyibdata 6apus B 0,05 M pactBope cynbdaTta HaTpusl.

9. Beruucnure pactBopumocTth kapoonata Hatpus B 0,05 M pacTBope HUTpaTa Kaiusl.

10. Bemager nu ocamok cynbdara kamenus npu cmemmBanuu (0,05 H. pacTBopa XJopuia
KabIus ¢ paBHBEIM 00beMoM 0,005 H. pacTtBopa cynbdara HaTpus?

11. Beruucnure koHIieHTpanuio HoHOB cepedpa B 0,01 M pacTBope nuiimaHoapreHTaTa Kauusl.
12. Bemager nu ocaaok cynbduna xenesa (I1I), ecau 0,1 M pacTtBop kenToil KpOBSHOW COJHU
HACBITUTBH CEPOBOJIOPOAOM J0 KOHIEHTPAUU CYIbGUA-UOHOB, paBHoii 1,00110-15 Monb/n?

13. TToxOepute OKUCIUTEND I IpeBpateHus xjaopuaa xpoma (I11) B Ouxpomar kaaus B KUCION
cpene.

14. CocraBbTe ypaBHEHHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHON peakuuu u paccuurtaire I(C:

Si + NaOH + H20 (1 ...

15. Bpryuciute KOHCTaHTY AUCCOLMAIIMN a30TUCTONW KHUCJIOTHI, €CIU CTeneHb Aucconuaruu 0,2
M pactBopa paBHa 4,5%.

16. Uemy paBHa akTUBHOCTH Opomui-uoHOB B 0,01 M pactBope Opomuaa aatoMuHus?

17. pH pactBopa paseH 4,6. Beiunciaute KOHIEHTPAIUIO HOHOB BOJAOPO/Ia U THAPOKCU]IA B HEM.
18. CocraBbTe ypaBHEHHE PEAKIIMU OKHCIEHUS CYIb(UA-HOHA B CyIb(}aT-MOH C MOMOIIBIO
KOHIEHTPUPOBAHHOM a30THOM KUCIIOTHI U paccunTtante DJC.

19. B kakoM COOTHOIIEHHH HY)KHO CMEIIaTh PacTBOPHI THApOKapOoHaTa M KapOoHaTa HATpHS,
4TOOBI MOy4UTh pacTBop ¢ pH paBHbIM 9,87

20. ITpu kaxoit BenmnunHe pH HaunHaeTcs ocaxaeHue ruapokcua iuuka u3 0,1 M pactBopa ero
conu?

21. Ilpu xakoit BenuunHe pH OyneT JOCTUTHYTO MOJHOE OcaxkaeHue ruapokcuaa xenesa (1) us3
0,01 M pactBopa comnu xene3a’?

22. B kakoil mOCIEeNOBAaTENbHOCTH M TpPH KAaKOW KOHIEHTpalMd KapOOHAT-MOHOB Oyner
MPOUCXOJUTh OCAXJACHHE KapOOHATOB MPH MOCTEIIEHHOM NPUIMBAHUHU COJBI K CMECH HOHOB
Ba2+, Sr2+ u Ca2+, B34TbIX B 0IMHAKOBBIX KoaudecTBax 0,5 M pacTBopoB?

23. BplunucanuTe KOHCTAHTY JUCCOLMAIMU THIPOKCHAA aMMOHUS, €CJIM U3BECTHO, YTO CTENEHb
nuccormaruy B 0,1 H pactBope paBHa 1,3%.

24. Kak uzmenutcs pH 0,001 H pactBopa ruapokcuia Hatpus npu aobdasienuu k 1 1 ero 0,1
MOJIb COJISTHOM KHCITIOTBI?



KayecTBeHHbIi aHAIN3

1. IIpenenbHoe pazbaBienue noHoB Ca2+ B pactBope paBHO 50000 mi/T, MUHUMANbHBIA 00beM
pacTBopa, HEOOXOIUMBIN JJIs1 OTKPBITHS STHX MOHOB JACWCTBUEM OKcanara aMMoHus, paBeH 0,05
MJI. Beruncinure oTKpbIBa€MbI MUHUMYM.

2. Ilpu oTkpeiTHH HOHOB Pb2+ peakiueil «3010TOro JOXKIs» OTKPHIBAEMBbIA MUHHUMYM paBeH
0,07 MKr, a MUHUMaJIbHBIN 00beM uccienyemoro pactsopa 0,01 mi. Beraucnure mpenenbHyIo
KOHIIEHTPALUIO U IIpeJiesibHOe pa3daBieHne noHa Pb2+ B uccienyemom pactsope.

3. OTKpbIBaeMblii MUHUMYM HOHOB HUKeJs Ni2+ peakuueit ¢ quMeTuarinokcumom paseH 0,05
MKT, MUHHUMaJIBHBIA 00BbEM MpeenbHo pa3daBieHHoro pactBopa paBeH 0,02 mui. Bwrumciure
npeenbHY0 KOHIICHTPALUIO U MpeiebHOe pa30aBiIeHNe UCCIeyeMOT0 pacTBOpA.

4. CocraBbTe CXEMY aHAN3a U HAMMIIATE YPaBHEHUS peakUuil OTKpeITUs nOHOB NH4+, Pb2+,
Ba2+.

5. CocraBbTe CXEMy aHajaM3a W HAMMUIUTE YPABHEHMs PEAaKUUM OTKpbITUS HMOHOB K+, Sr2-+,
Cr3+.

6. CocTtaBpTe CX€My aHaJIM3a U HANMILINUTE ypaBHEHUS PEaKUMM OTKpbITUSA MOHOB Nat, Agt,
Caz+.

7. CocraBbTe CXeMy aHajM3a U HANMIIUTE YPaBHEHMs peakUMid OTKphITUS MOHOB Al3+, Mg2+,
Cu2+.

8. CocTaBpTe CXE€My aHaJIM3a M HANMILIUTE ypaBHEHUS peakuuil oTKpbITHs HOHOB Fe2+, Co2+,
Ni2+.

9. CocTaBbTe cxeMy aHa/IM3a U HAIIUMIIUTE YPAaBHEHUS PEAKIMM OTKPBITUS MOHOB Zn2+, Mn2+;
Cd2+.

10. CoctaBbTe cxeMy aHaIKM3a U HAMMILIUTE YPaBHEHUS peakiuii OTKPbITUS HOHOB SO42-, SO32-
, CO32-.

11. CoctaBbTe CXeMy aHaJIM3a U HAMTUIIUTE ypaBHEHUS peakiuii oTKpbiTus noHOB PO43-, CO32-
, Cl-.

12. CocTaBbTe CXE€My aHAM3a M HAITUIIUTE YPAaBHEHHSI PEaKIIUK OTKPBITUS HOHOB Br-, I-, S2-.
13. CocraBbTe cXeMy aHaJHM3a U HANMIIUTE YpaBHEHUS peakuuii oTKpbiTus noHOB NO3-, NO2-,
Cl-.

14. CocTaBbTe CXeMy aHaAM3a M HATUIIUTE YPAaBHEHHSI PEaKIMii OTKPHITHsI HOHOB Br-, I-, NO3-,
15. CocTaBpTe CXEMY aHalIM3a CMECH CyXUX COJIEH M HANUIINTE YPAaBHEHMs pEaKkUMi HUTpaTa
MarHus ¥ cyibgaTa UHKA.

16. CocTtaBpTe CXEMy aHalM3a CMECU CYXHX COJIEM M HANMILWTE ypaBHEHUS peakUuil XJopuaa
HaTpus U cyib(ara alTlOMUHUS.

17. CoctaBbTe CXEMY aHAIM3a CMECH CYXUX COJIE€M M HalMIIUTE YpaBHEHUs peakuuil cyibdaTa
xkenesa (I11) u auTpara aMMoHus.

18. CocraBbTe cxeMy aHallM3a CMECHU CYXHMX COJE€M M HallMIIMTE ypaBHEHHs peakluil anerara
cBuHIIa 1 xjopuaa Hukens (11).

19. CocTaBpTe CXEMY aHalIM3a CMECH CYXHX COJIEH M HAIMLINTE YPaBHEHMS PEaKLUil HUTpaTa
Oapus 1 MOIU/1a KaJUs.

20. CocTaBbTe CXeMy aHaJIM3a CMECH CYXUX COJIEH M HalUIIUTe YpaBHEHHs peakiuii Opommuna
KaJIUs ¥ XJIOpH/1a aMMOHHSI.

21. CocraBbTe CXEMY aHaJM3a CMECHU CYyXUX COJIeH M HalMIINTE ypaBHEHHUS peakuuil cynbdura
HaTpud U cyiabdata menu (I1).

22. CocTaBpTe CXEMy aHAJIM3a CMECH CyXHUX COJIEH M HAIUIIWTE YPAaBHEHMS PEakUUi XJIOpuaa
xpoma (III) u HuTpara uuHka.



23. CocTaBbTe CXEMYy aHAJIM3a CMECH CYXHMX COJIE M HANMIIWTE YPaBHEHUS PEAKLHMI HUTpATa
cepedpa U XJI0pu1a KalbLus.

24. CocTaBbTe CXeMy aHAJIM3a CMECH CYXHX COJIeH M HalMIIUTE YPaBHEHUS peakiuil cynbduua
aMMOHUS U CyJb(aTa Maprasua.

KoinyecTBeHHbIN aHAIN3

1. Kakyto HaBecky cynbpara FeSO4[17H20 cnemyet B3STh JUIsl ONPEIEICHUS B HEM XKele3a B
BuJie okcupa xenesa (I1I), cauras Hopmy ocanka ruapokcua xenesa (I11I) pasuoii 0,2 7

2. Kakoit o6vem 0,1 H pacTBOpa HHTpaTa cepedpa HEOOXOAUM ISl OCAKICHUS MOHOB XJIopa M3
Hasecku 0,0500 r xsnopuaa Hatpus?

3. Ilpu amanuse cmiaBa Ha cojepkaHue B Hem cepeOpa u3 Hasecku 0,1000 r mosyden
BBICYIICHHBIA OCaJoKk xJopuaa cepedpa maccor 0,1196 r. Ckoibko MpOIEHTOB cepedpa
cojiepxai cIuiaB?

4. Kaxoit 06beM 39%-HOTo pacTBOpa CEpHOM KUCIOTHI HEOOXOAMMO B3SITh ISl IIPUTOTOBIICHUS
500 mn 0,1 1 pactBOpa?

5. PacTBOp a30THOH KHCIIOTHI ¢ TUIOTHOCTBIO 1,42 /M1 o6beMoM 2 mul pa3baBwim A0 oObeMa
100,00 mn. Paccuuraiite MOISIPHYIO KOHIIEHTPALIMIO TOJIy4Y€HHOTO pacTBOpa.

6. CKOJIBKO TpaMMOB XJIOPOBOZOPOJHOM KUCIOTHI ObLIO B PacTBOpE, €CIIM Ha TUTPOBAHUE €TO
3arpadeHo 35 mi 0,2 H pacTBOpa rupoKcHIa Kanus?

7. Ha tutpoBanue 0,32 r TexHudyeckoro kapbonara xamus uzpacxomonano 20,00 mi pactBopa
xyopoBogopoaHoi kucinotel (T(HCI/K2CO3) = 0,015000 r/mi). Berauciawre mnporieHTHOE
cojiepaHue KapOoHaTa Kajiusi B oOpasiie.

8. Iloctpoiite kpuByto TutpoBanusi 20 mu 0,2 H pacTBOpa XJIOPOBOAOPOAHON KuUCIOTHI 0,2 H
pPacTBOPOM T'HAPOKCUAA KA.

9. K 25,00 mn 0,2 u pactBopa ykcycHoil kuciotel mpubasineHo 30,00 mu 0,15 H pactBopa
ruapokcuaa Hatpus. Paccunraiite pH momyuennoro pactsopa.

10. Onpenenute NOCTOSIHHYIO KECTKOCTh BOJIbI, €CJIM U3BECTHO, UTO nociue aeictBug Ha 100 mi
Bozabl 10,00 mn 0,11 H pacTBopa kapOoHaTa HaTpUs W BbIapUBaHHSA Ha 0OpaTHOE TUTPOBAaHUE
n30biTka Na2CO3 uzpacxonoBano 6,20 mia 0,1 H pacTBopa COJIIHON KHUCIOTHI.

11. HaBecka 0,9320 r cumbunuta pactBopeHa B 250 mu Boxbl; 25,00 mur 3Toro pacrBopa
orrutpoBano 21,30 mun 0,0514 H pactBopom HuTpara cepebpa. Brrumcnure copepxkanue
XJIOpHJIa Kajdus B CUIILBUHUTE.

12. Hasecka 0,5951 r Opomuna kamust pactBopeHa B 250 mi pacTBopa; K 25 MII MOJy4EeHHOTO
pactBopa npubasneHo 35 mi 0,02 H pacTBopa HUTpaTa cepedpa 1 U30bITOK €ro OTTUTpoBaH §,33
mi 0,0240 H pacTBOpa pojaHuaa amMMoHus. PaccumraiiTe mpoLeHTHOe cojaep)kaHue OpoMuj-
VMOHOB B IIOJIYYEHHOW COJIH.

13. CkonbKO MPOIEHTOB cepedpa COAEPKUT CIuIaB, eciu mocie pactBopeHus 0,3073 r ero B
A30THOM KHUCIIOTE U JoBeeHust oobema a0 250 mut Ha TutpoBanue 25,00 mur uzpacxogoBaHo 24,5
mi 0,01 H pacTBOpa poiaHK1a aAMMOHUS?

14. Paccunraiite MOJSPHOCTb, HOPMAJIBHOCTh M TUTP MO XJIOPY PAacTBOpa POJAHMIA aMMOHMS,
eciu Ha 10,00 mi aToro pactBopa 3arpadeno 12,00 ma 0,05 H pacTBOpa HUTpaTa cepedpa.

15. HaBecka 1,52 r cynwspara marauss MgSO4[17H20 pacTBopeHa B MEpHOU KOJI0€ €MKOCTHIO
250 mu. Ha tutpoBanue 20,00 M mosiydeHHOro pacTBopa u3pacxonoBaHo 19,85 mu pactBopa
TpuwioHa b. Beraucaure TuTp pactBopa TpuiioHa b, ero MoIspHOCTE 1 HOPMAIBHOCTb.

16. Ha tutpoBanue 200 mu1 >K€CTKOW BOJBI M3pacxoaoBaHOo 18,75 mur pactBopa TpuioHa b ¢
tutpoM 0,009304 r/mi. Beraucanre o011yto )KeCTKOCTh BOJIBI.



17. CkonbKO MPOLEHTOB LHMHKA COAEPKUTCS B CIUIaBE, €CJIM Ha TUTPOBAHUE IIMHKA,
conepskauierocs B 1 r crasa, 3arpaueHo 26,03 mut 0,0222 M pactBopa TpuiioHa b?

18. Beruncnure kapOOHATHYIO, OOIIYIO M MOCTOSIHHYIO K€CTKOCTB BOJIBI, €CIIU TPU OIIPEICIICHUH
KapOoHaTHOM )ecTKocTH Ha TuTpoBanue 200 mi Boxbl ObLI0 M3pacxonoBano 5,44 mi 0,09275 u
pacTBopa COJITHOM KHCIOTHI, 2 Ha TUTPOBAaHHE COJEH, 0OYCIOBIMBAIOUIMX OOIIYIO0 >KECTKOCTD
100 mu Bogbl, 66110 M3pacxomoBano 12,50 mi 0,05 H pacTtBopa Tpuiona b.

19. Paccuuraiite Tutp 0,05 H pactBopa TpmiioHa b o cynedary xenesa (II) u cynbdary xenesza
().

20. Paccumraiite nmoteniuan napel Cr2072-/2Cr3+, ecimm [Cr2072-] = [Cr3+] = 0,1 mons/n, pH
=2

21. HaBecka 0,8040 r oOpa3ma u3BeCTHSKA pacTBOpeHa B KucioTe. M3 MOIyd4eHHOro pacTBopa
KaJplUil ocakaeH okcamaToM. OcaJoK OKcajlaTa KajlbLUs IMPOMBIT U PACTBOPEH B CEPHOMI
KucnoTe. PacTBop mepeHeceH B MEpHYI0 KO0y eMKocThio 200 Mj, U 00beM ero JOBEICH [0
MeTku Bojoil. Ha tutrpoBanue 25,00 ma storo pactBopa uzpacxogoano 20,20 mu 0,0485 mi
pacTtBopa nepmanranara kaiaus. CKOJbKO MPOLEHTOB KapOoHAaTa KaJbIs coaepxain odpaszer?
22. Onpenenure HOPMaJIbHYIO KOHIIEHTPALMIO pacTBOpa nepManraHarta kanus, ecau 20,00 mi
€ro OKHCIISIIOT TaKyk HaBecKy maBenieBod kuciaorel H2C204[12H20, xkoTopas MOXeT OBITH
HerTpanmuzoBana 15,60 M 0,0950 H pacTBOpa THAPOKCHIA HATPHUS.

23. Ha tutpoBanue 1ojia, BHIASIUBIIETOCS MMPYU B3aUMOJICHCTBUM MOIN A KAJIUs B KUCJION cpefie
¢ 20,00 mi pactBopa nepmanranara kainus ¢ turpom 0,003840 r/mut, uzpacxomosano 17,80 mu
pacTtBopa THOCYNb(]aTra HaTpus. BeIYrcIuTe HOPMAIBHOCTh PACTBOpPA THOCYJIb(AaTa U TUTP €ro
0 MepMaHraHaTy Kajusl.

24. Hamecka 1,4000 r xpuctayuiorgapaTa MEIHOTO KyImopoca pacTBOpeHa B MEpHOW Kosbe
emkocthio 200 mu. K 20,00 mi 3toro pactBopa 100aBieH HM30BITOK HOAWAA Kayusl, W
BBIICTIUBIINICS MOJ OTTUTpoBaH 24,20 M pacTBopa THOCYNIb(]aTra HATPHUS, TUTP KOTOPOTO IO
nony pasen 0,0002845 r/mn. OmpepenuTe NPOIEHTHOE COJEpKaHWE KPUCTAIOTHApaTa B
oOpasrie.

IIpumepHbIe TecTOBbIE 3aJaHUS:

Ha Bb100p 01HOTO OTBETA U3 HECKOJIBKUX MPEII0KEHHBIX !
['pynnoBeiM peakTuBOM Ha KaTHOHBI Ca2+, Sr2+, Ba2+ aBnsercs:
{~consHasa kuciaoTa

=cepHasi KUcjoTa

~pacTBOp aMMHaKa

~HE€ UMEIOT TPYIIOBOr0 peakTHBa |

K rpynne kaTMOHOB, THAPOKCUIBI KOTOPBIX PACTBOPUMBI B U30BITKE IIEJI0YU, OTHOCSTCS:
{~Mn2+

~Pb2+

=Al3+

~Na+}

CHGHI/I(i)I/I‘—IeCKI/IM PEAKTUBOM, IMO3BOJIAIOIIUM OTKPBITH HUTPAT-aHUOH, ABJIACTCA:
{~pacTBOp amMmmHaKa

~pacTBOP JKEITON KPOBSHOM COJTU

~aJn3apuH



=nudeHnIamu }



MATEMATHUYECKHNM AHAJIN3 U TU®DPEPEHIIUAJIBHBIE
YPABHEHUS

IIpuMepHbIe BONPOCHI [1JIsl IPOBeIeHHUs MPOMEKYTOUYHOMH aTTeCTAlMM 10 JUCHUILIMHE:

1. Ompenenenne auddepeHnupyeMocTd (GYHKIMA W Tpou3BOAHOW. IIpowm3BojHBIC
OCHOBHBIX 2JIEMEHTapHbBIX (DYHKIIUH.

2. ['eomeTpuyecknii CMBICT TNPOM3BOJHOM. YpaBHEHHE KacaTelbHOH K Tpaduky
nuddepeHIpyeMoit GyHKIIUH.

3 HuddeperurpoBanue cyMMbl, TPOU3BEACHUS H YACTHOTO.

4 [TpousBoanbie U 1u(GEpeHIaIbl BBICIIMX TOPSIKOB.

S. Teopema @epma.

6. Teopema Poms.

7 Teopema Jlarpanxa.

8 Teopema Komn.

9 [TpaBuio Jlonurans ans packpbitusi Heonpeaenennoctei tumna 0/0.

10.  IIpaBuuo JlonuTans s packpbITUsl HeompeaeaeHHocTei tuma [1/0].

11.  HUccnenoBanue (pyHKIIMH Ha BO3pacTaHue, yObIBAaHHE C IOMOIIbIO MPOU3BOIHOM.

12. HccnenoBanue GyHKIIMH HAa SKCTPEMYM C IIOMOIIBIO IPOU3BOIHOM.

13.  HampaBneHnue BOTHYTOCTHM KpWUBOW M Touku meperunda. HeoOxommmoe u nocrarodnoe
yCIIOBUSI TOUKHU Ieperuda.

14, ACHMIITOTHI.

15.  Ilapamerpuyecku 3aaHHble QYHKIMU U UX U depeHIInpOBAHHE.

16. Omnpenenenue mnepBooOpa3HON (YHKIMU M HEOIpPENeJIeHHOro HWHTerpana. Tabmuna
HEOTpeAeNCHHBIX HHTETPAJIOB OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

17.  CaoiicTBa HEONpeAENEeHHOT0 MHTErpaia: BbIHECEHHE MOCTOSHHOTO MHOXHUTENS 33 3HaK
WHTETpajia, MHTETPUPOBAHHE CYMMBI.

18.  MHTerpupoBaHHE IO YACTSIM.

19. 3ameHa IepeMEeHHBIX B HEOIPEIeIEHHOM UHTErpare.

20.  HMuTterpupoBaHHe panMOHATIHHBIX ()YHKIIHA.

21.  Ilpocreiimue CBOHCTBa OIpPENEIEHHOIO HMHTErpajia: BBIHECEHHE IIOCTOSHHOTO
MHOXHTEJIS 3a 3HaK UHTErpaja, UHTErpUPOBAaHUE CYyMMBbI, UHTETPUPOBAHHE HEPABEHCTB.

22. YpaBHEHUE NEPBOTo MOPSIJIKA U €T0 TEOMETPUUECKUI CMBICI.

23.  VYpaBHEHMs C pa3JeNAONMMHICI TEPEMEHHBIMH.

24.  VYpaBHEeHHs, NPHUBOJSIINECS K YPaBHEHHUIO C Pa3/ICISIFOIIMMUCS IEPEMEHHBIMHU.

25.  OpHOpONIHBIC ypaBHEHUSI.

26.  JluHeiiHBIe ypaBHEHHS IEPBOTO TOPSIIKA.

27. VYpaBHenus beprymum u Pukkaru.

28.  VYpaBHeHwme B NOJHBIX Auddepernnanax.

29. Merox BBeleHHUs TMapaMeTpa Uil YpaBHEHMs,  HEPa3peIIeHHOTO OTHOCHTEIHHO
IIPOU3BOJHOM.

30. VYpaBHEHMS, OMYCKAIOLIUE IOHUKEHHUE MTOPSIKA.

31. JluneltHOE OJTHOPOJHOE ypaBHEHHE |-ro mopsijiKa ¢ MOCTOSHHBIM K03 uimenTamu.

32. Jluneitublit  nuddepeHMaNbHBI  onepaTop N-ro MHopsAaka. XapakTepUCTUYECKUI

MHOTI'OYJICH.



[IpumepHbIe TecTOBbIE 3aJaHUS:

1. [TpousBoaHas GyHKIMU paBHA
A

B.

C.

D.

E.

2. [TpousBoaHast GyHKIMU paBHA
A

B.

C.

D.

E.

3. [IpousBonnas GyHKIIMM paBHA
A

B.

C.

D.

E.

4, [IpousBonHas GyHKIIMM paBHA
A

B.

C.

D.

E.

S. [lepBoobpasnas F(x) ¢pynkuuu f(x)=x2, rpaduk koTopoit mpoxoaut yepe3 Touky M(3,1),
UMeeT BU

A

B.

C.

D

6. [lepBoobpasnas F(x) pynkuuu f(x)= ex, rpadux KkoTopoii nmpoxoauT uepe3 Touky M(1,e),
UMeeT BUJ

A ex

B. e2x-1

C. e3x-2

D. Xex

E. X e2x-1

7. Heonpenenennslii HHTErpajl paBeH
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Heonpenenennslii HHTErpajl paBeH



BBEJIEHUE B MATEMATUKY

HpI/IMepHLIe BOIIPOCHI JIA IPOBEICHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallui 110 JUCHMILJIMHE U
KPUTEPUH OLICHUBAHUS

1. Harypanbnble uncina.

2. Llenbie yncaa U IeMCTBUS HAJ HUMHU.

3. Uucna paimoHalibHbIe U UppanuoHaibHbie. [IpuMeps.

4, Monyib 1eMCTBUTEIHHOTO YUCIIA U €r0 CBOMCTBA.

5. CreneHu ¢ HaTypalbHBIMU, LEJBIMA U PALIUOHAIBHBIMH T1OKa3aTeIIsIMU.
6. CsaoiictBa crenenei. [lonarue kopHs n-oii cteneHu. CBONCTBA KOPHEH.
7. Pemrenne ypaBHEHUIN U HEPABEHCTB CO 3HAKOM MOIYJIS.

8. bunom Herotona.

9. [Tpsimast u oOpaTHas MPOTOPIIMOHATHHOCTH.

10. CrenennHas GyHKIUS U €€ CBONCTBA.

11. MHorouseHsl ¥ pallioOHaIbHbIE (QYHKIUH.

12. [TokazarenbHast QyHKIMS U €€ CBOWCTBA.

13. Tpuronomerpudeckas GyHKIIHS U €€ CBOMCTBA.

14.  Jlorapudmuyeckas GyHKIHS U €€ CBOWCTBA.

15.  OOparHble TPUrOHOMETPUUECKHE (PYHKLINU

16.  CnocoOsl 3amanust (QyHKITHIA.

17. DNeMEeHThI MaTEMaTUYECKOMN JIOTUKH

18.  I'paduueckoe perieHue ypaBHEHUN U HEPABEHCTB.

19.  Apudmeruueckue u reoMmeTpuueckue nporpeccun. @opmybl 00IIEro YjaeHa U CyMMBI h

yiieHoB nporpeccun. Cymma 0€CKOHEYHO yOBIBAIOIIEH reOMEeTPHUECKON MPOTPECCHH.
20. [Ipenen mocnenoBaTeIbHOCTH.

21. PackpsITre HEONPeNEIEHHOCTEN Pa3IMYHbIX BHJIOB.

22.  Ilpenen pynkumu. OqQHOCTOPOHHHE MTPEIEITBL.

23.  IlepBblii 1 BTOPOI 3aMeyaTeIbHBIN MPEIEITBI H €r0 CICICTBHS.

24.  HemnpepsiBHBIE QYHKIINH U UX CBOWCTBA.

25.  OcHOBHBIE 3JIeMEHTapHble (PYHKIIMH U UX CBOMCTBA.

26.  IlpousBonHas. ['eomerpuueckuii u Gpu3NYECKUN CMBICIT.

27. Tabmuuma npou3BOAHBIX mHpaBuwia JuddepeHuupoBanus. IlpousBogHas CclIOXKHON

¢byHKLMU, 00paTHOM QyHKIHH.

28.  IlpousBonHsble U quddepeHmab BeICINX nopsaakos. @opmyina Telnopa.

29.  OcHoBHBIE TEOpeMbl TU(GEpEeHIINATHFHOTO HCYUCIeHus: Teopema PDepma, Teopema
Pomnns, reopema Komm, Teopema Jlarpan:xa o koHeuHbIX npupameHusx. [Ipasuno Jlonurass.

30.  MHccrmemoBanme (QYHKIMH C TOMOIIBIO TNPOM3BOAHBIX. [IpoMeXyTkM BO3pacTaHUs |
yOBIBaHMSI.

31.  Dxcrpemymbl. Hampasnenue BoimykiocTy rpaguka. Touka neperu6a.



BUOXUMMA C OCHOBAMM MOJIEKYJISIPHOU BUOJIOTUA

HpI/IMepHLIe BOIIPOCHI IJIA IIPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTAlluM 110 JTUCHHUIIJINHE

1. [Ipenmer Onoxumuu. CoBpeMeHHbIN 3Tan pa3BUTHs. OCHOBHBIE KJIacChl XMMHUYECKHX
COEIMHEHUH, SBJIAIONINECS O0BEKTOM HUCCIIEI0OBAaHUS OMOXUMHUU.

2. XHUMHYECKUH COCTAB )KUBBIX OPraHU3MOB.

3. OTKpBITHE HYKIEHHOBBIX KUCJIOT U UX OMOJIOTHYECKOW poiu. SIBieHue TpaHchopManuu
y OaKkTepuid.

4. JIHK, ee nokanu3anusi B KJIIETKE U METO/IbI BBIICTICHUS U3 OMOJIOrMYECKOT0 MaTepuaia.

S. Hyxneoruapl. CuHTE3 OMUTOHYKIEOTH10B. CTpOEHUE MOIMHYKIECOTUIHON LENH.

6. I'mapomms JJTHK. Omnpenenenne nykneoruanoro cocrasa JIHK. Ilpasuna Yapradda u ux
OMOJIOTUYECKHI CMBICII.

7. Bropuunas crpykrypa HHK, Monens Yorcona u Kpuka. ['eHeTMueckuil CMBbICHT
BTOpUYHOM cTpyKTYphI JJHK.

8. Cesi3u, crabwmmsupymomue aBoiHyo cnupans. [lnaBnenne [IHK, runepxpomubrit
¢ dexr.

9. Tpernunas crpykrypa JJHK.xpomaTtuna. Ilonstue o Hykineocome.

10.  Bwuasl PHK (TPHK, pPHK, nPHK, BPHK) u ux 6uonoruueckas poib.

11.  Pacmaj HyKJIEHHOBBIX KHUCJIOT, Hykieasbl. [[puMeHeHne Hykiea3 B MEAUIIMHE U T'€HHOU
WHXEHEPUU.

12. Pacmaj mypuHOBBIX U IUPUMUIAHOBBIX OCHOBAHUIA.

13.  buocuHTe3 mypHHOBBIX HYKIEOTUIOB. Hapymienne oOMeHa MypMHOB Kak MpPUYHHA
TUIIEPYPUKEMHH U MOJATPHI.

14.  buocuHTEe3 NTUPUMUIUHOBBIX OCHOBAHHUM U €0 PeryJsiusl.

15. [Tytu pacnana 6enkoB. [lentuaruapomnassl.

16.  Pacmag aMHHOKHCIIOT.

17.  buocunTe3 amuHOKHCHOT. [lepBUYHBIE M BTOpPUYHBIE aMHHOKHCIOTHL. He3zaMeHnMble

AMUHOKHCJIOTHI ¥ X POJIb B MIUTAaHUU YEIOBEKa.
18.  bumocuntes JJHK (perumkanms). ®parmeHtapsbiii Mexanmsm cuHTe3a JIHK Ha
3aras3AblBaoLIEH 1IETIH.

19. buocuntez PHK (tpanckpunums). Mexanusm neiictBus PHK-nonumepassl. [Iponeccunr
u-PHK.

20. Perynsmus 6uocuntesa n-PHK. Cxema @.)Kako0s1 u XK. MoHo.

21.  OoOparHas TpaHckpumus. Vicronap3zoBaHne oOpaTHOM peBepTa3bl B TEHHOM MH)XKEHEPUH.
22. benku, ux poap B HOCTpoeHUH kUBOM MaTepuu. OyHKIMU OEIKOB B OPraHU3Me.

23. Meroapl BbIJCNICHUs OETKOB W3 OWOJIOTMYECKOTO MarepHalia (TrOMOTCHH3UPOBaHUE,
AKCTPAKIHS, IEHTPUPYTUPOBAHUE).

24, OU3NKO-XUMUYECKUE CBOMCTBA OEJNKOB: PacTBOPUMOCTb, OCAXKJEHUE HEUTpaibHBIMU
COJISIMHM, JJIeHaTypalus-peHarypamus. HatuBHblil Genok.

25.  AmdorepHocTh 6enkoB. M303JeKTpUYEecKOe COCTOSHHE OETKOBOW MOJEKYJBl. 3apsn
Oemnka 1 ero 3aBUCUMOCTb op pH cpenpl.

26.  CoBpeMeHHbIE METO/Ibl KOHIIEHTPALUHU, OUUCTKU U (PPAKIIMOHUPOBAHUS OEIKOB.

27. [Tentunnas Teopust ctpoenus Oenka. JlokazarenbcTBa MOTUNIENITHIHON MPUPOIBI OelKa.

buyperoBas peakuus.



28. AMMHOKHUCIIOTHI — CTPYKTYPHBIE €IUHUIIBI OCIKOBOW MOJIeKyJbl. CTpOCHUE U CBOMCTBA
aMUHOKUCIIOT. KauecTBeHHBIC peakIIni Ha aMUHOKHUCIIOTHI.

29.  Knaccu¢ukanus 1 HOMEHKJIATypa aMUHOKHUCIIOT, BXOASAIINX B COCTaB OCIKOB.

30.  AMHUHOKHCIOTHBIH cocTaB OenkoB. MeToabl THIpOiN3a OCIKOB [0 aMHHOKHCIIOT.
KadyecTBeHHOE W KOJMYECTBEHHOE OIpENeIeHne aMHUHOKHUCIOT B Oeikax. ABTOMAaTHYECKUN
aHAJIU3aTOP AMUHOKHUCIIOT.

31.  IlepBuuHas u BTOpUYHasl CTpykTypa Oenka. Tumbl cBsA3eil, CTaOMWIM3HPYIOIIKUE STH
CTPYKTYpBHI.

32. TperuuHas u 4YeTBEpTUYHAs CTPYKTypa OEIKOBOIl MOJEKYIbI. [Ipotomepsl u
MyJabTUMEpBI. CaMocOOpKa OMOIOTUYECKHX CTPYKTYP.

33. Crtpykrypa wMomekynbl QepMeHTa. AKTHUBHBIN, CyOCTpaTHBIM U aUIOCTEPUUYCCKUIN
[EHTPEI.

34. CpoiicTBa (hepMEHTOB (TepMOIAOUIBLHOCTh, 3aBUCHUMOCTh aKTHBHOCTH OT pH cpensl,

JNeiCTBUST MHTHOUTOPOB M akTuBaTopoB). CrnenuduuHocth GpepMeHTOB. CXOACTBO U OTIMYUE
(bepMEeHTOB U KaTallu3aTOpPOB HEOETKOBOI MPUPO/IBL.

35.  Howmenknarypsl u kiaccupukanus (pepMeHTOB. XapaKTepUCTHKAa OCHOBHBIX KJIACCOB
(bepMEeHTOB.

36. Buramunel. Wctopus ux orkpbeiTusa. Ponp BUTaMMHOB B nmuTaHuu. ['wmo-, rumep- u
ABUTAMUHO3BI.

37.  Kunaccudukanus 1 HOMEHKIATypa BUTAMUHOB. CBsI3b BATAMUHOB U KO(EPMEHTOB.

38.  BopmopactBopumelie ButamuHbl Blu B6. Mx yuactre B GU3HOIOTrHUECKUX MpOIIeccax.

39.  XupopactBopumble Butamunbl A, /[, E, K. MexanusM BocnpusTHs cBeTa (POJOICHUH).
SIBneHue BUTaMepuUHu.

40.  BopopactBopuMble BuTamMuHbl. [loHsTHe 0 KodepmenTax. Butamuubsl B12 u donuenas
KHCJIOTa KaK aHTHaHEMUYecKue (pakTopbl.

41.  AKTHBHpPOBAaHHME aMHHOKHCJIOT.

42.  buocuHTe3 Oenka Ha puOocoMe. DTarbl OHOCHHTE3A.

43. Monocaxapuasl. Crepeoxumus. Onrtudeckas W KOH(QOpPMAIMOHHAs  HU30MEpHs.
Crabunusupyromnuye u AecTadn3upyromme KoHhopMalnoHHble 3P (EKTHI.

44.  Monocaxapuabl. Peakin kapOOHUIBHBIX (OTKPBITHIX) (OPM MOHOCAXaPHIOB.

45.  Monocaxapuapl. Peakuiuy nukindeckux GopM MOHOCAXapua0B.

46.  Onurocaxapuusl. Cunres OJIMTOCAaXapH/10B. BoccranaBnuBaronue u
HEBOCCTAHABJIMBAIOIME TUCAXAPU/IBL.

47.  Tlomucaxapuzasl. Kpaxman, riamkoreH, nemmoiosa. CTpykTypa M cBoiicTBa. Meton
YCTaHOBJIEHMSI CTPOEHUS.

48. [Iytn pacmama onuro- v moJicaxapuaoB. ['MIponn3 noiaucaxapuaoB. XapaKTEPUCTHUKA
(dhepMEeHTOB THIPOJIN3A.

49,  ®dochoponuz monucaxapuaoB u ero peryminud. CTpykTypa W (QYHKIUM KHHA3bI
dbocdopuiassl «B».

50.  JluxoToMHYecKHi MyTh pacrajga MOHOCAXapHJIOB, TTIUKOJIU3.

51.  OxwucnurensHoe nexapOokcunupoBanue [IBK. Ilukn JMMOHHOM KHCIOTBI U €ro

OMOJIOrMUECKOE 3HAUEHHE.

52.  CruproBOe ¥ MOJIOYHOKHCIIOE OpOKEHHE.

53.  Jlumuael. Knaccudukanus, cTpykTypa, G yHKIHH.
54.  Pacnan xupoB B opranuzme. OOMeH rimiepuHa.



55. MexaHu3Mm [-OKHCIICHHS BBICIIUX JKUPHBIX KHUCIOT. Metabonon ¢epmeHToB [3-

OKHCJICHUSL.
56.  CrepouHble, NENTHIHBIE U TIPOYHE TOPMOHBI. MeXaHHU3M JCHCTBUSI.
57.  VYpoBHH peryisinuu MeTaboau3Ma.

58.  BzauMocCBsI3b OOMEHA BEILECTB B OPraHU3ME.



I'EO3KOJIOI'Us

HpI/IMepHLIe BOIIPOCHI IJIA IIPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTAlluM 110 JTUCHUIIJINHE:
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. Uctopuueckue KOpHU BO3ZHUKHOBEHUS HKOJIOTUYECKU KPU3UCHBIX CUTYAIMI U KPU3UCOB.
. OCHOBHBIC ATalbl PA3BUTHUS T€OIKOJOTUH KaK HAYYHOT'O HAIIPABJICHUS.

. OTi4Ke Hay4YHbIX HANpPaBJICHUN «IKOJIOTUA» U «I €0IKOIOTUs».

. CTpyKTYypHBIE MTOApa3AeICHHS TeoChephl.

. Opranu30BaHHOCTD JaHAMAPTHON reochephl.

. [IpupoiHO-pecypCHBIN MOTEHITHAT TEPPUTOPHH.

. Kimaccudukanus npupoHBIX U TPUPOTHO-aHTPOIIOTCHHBIX JIAHIITA(TOB.

. ['eoakonornueckoe KauecTBO MPUPOIHBIX TE€OCUCTEM.

. [ToToku BelecTBa U SHEPTUH B T€OCUCTEMAX.

. ConnanbHO-3KOHOMUYECKHE CTPYKTYPBI reoc(epbl; MOHATHE U Crieu(uKa.

. 'eoskonornueckas posiab aTMochepsl.

. OcHOBHBIE T€0dKOIOTHYECKUE QYHKITUU TUAPOCHEPHI.

. buoreoxumuueckuii KpyroBopoT U €ro COCTaBJISIOUIHE.

. Ponb GuOTHI B QyHKIIMOHUPOBAHUU Te0C(hepBhl.

. @aKTOPHI, BIUSIONINE HA BOSHUKHOBEHHUE MPOJOBOJILCTBEHHOM MPOOIIEMBI B MUpE.

. [Ipobnema HelTpanu3auuu OTXO10B.

. OcHOBHBIE MEXIYHAPOAHbIE IPOTPaMMBbI II0 OXpaHE OKPYXKAOUIEH cpebl.

. AHTpOTIOTEHHOE 3arpsi3HEHNE BO3AYIIHOM CPE/Ibl M €T0 BIMSHUE HA 3J0POBbE HACEICHUS
. Cpeno3aiuTHbIe U CPEeJOBOCCTAHOBUTEIbHBIC (DYHKIIUU MPUPOTHBIX T€OCHCTEM.

. [IpupoaHO-pecypCHBIi U AIKOIIOTUYECKUH TOTEHIUAN T€OCUCTEM.

. UHauKaTophl re09K0IOrHuecKOoro KayecTBa MpUpOAHO-aHTPOIIOTEHHBIX T€OCUCTEM.

. 3arpsi3HeHue BO3AYIIHON CPEIbL.

. THUIBI ¥ BUABI TPUPOIOTIONH30BAHUS; (PAKTOPHI HX ONPEICISIONIHE.

. [IpooBoNBCTBEHHAS TTPOOIIEMa MEPOBOTO HAPOJHOTO HACEIICHUSI.

. 'eoskonmoruueckast posib BOAHBIX OOBEKTOB.

. ACCHMWJISIIIMOHHBIH MTOTEHIIUA T€OCUCTEM.

. IToHsATHE «3KOJOTMUYECKOTO CIIEa», CIOCOOBI €ro pacyera.

. OpranuzoBaHHOCT Onochepsl, PyHKIIMH KUBOTO BEIIECTBA.

. 'moGanbHbIe KPYTOBOPOTHI BEIIECTBA M SHEPTHH.

. ITpobnemb! o6e3necenus, rIo0abHbIe U perHOHATbHbIE ACTIEKTHI.

. [lonsiTue «mapHUKOBOTO 2P deKTa», MPUUNHBI BOSHUKHOBEHUS U MTYyTH PELICHUS MPOOIEMBI.
. bops6a mexayHapoHOTo coo0I1ecTBa ¢ MpoOaeMOil MOTEIUICHUS KJIIMMaTa.

. UcToiienune 3anacoB MpecHbIX BOJ, I100aJIbHbIE U PETUOHATIBHBIE ACIIEKTHI.

. buopa3znoobpasue u cucrema OXpaHsIeMbIX TEPPUTOPHIA.

. O0pa3oBaHu€e U HEUTpAITH3ALUS TBEPBIX OTXOOB.

. erpananus mpoayKTUBHBIX 3€MENlb MUPA.

. KoHuernmus ycroitunBoro pa3zButHs; UCTOPHs GOPMUPOBAHHS U COBPEMEHHOE COCTOSIHUE.



UCTOPUSA U METOJ0JOI'USA XUMHUHN

HpI/IMepHLIe BOIIPOCHLI K 3a4Ye€Ty AJsd IPOBECACHUA l'[pOMC)KyTO‘lHOifI aTrrecrainum 1o

AUCHHILINHE:
1. XUMUYECKUE peMeciia JPEBHOCTH.
2. JlpeBHerpeueckas HaTypduiiocodus: yueHHe O IEePBOIEMEHTaX, aHTUYHAsT AaTOMHUCTHKA.

Bo33penuss npeacraBuTeneil MUJIETCKOM IIKOJIbL, Owmienokna, I[lmarona, Apucrorens,
Hemokpura.

3. OcHOBHbIE MEPHOJBI PA3BUTHS AJIXUMHUU: alEKCAHIPUUCKHUM (MM TPeKo-erHIEeTCKUi),
apaOckuii, eBponeiickuii. HaszoBure mpencTaBUTENneil aleKCaHAPUHUCKOTO W apabCKOro
MEePUOJIOB, UX OCHOBHBIC HJIEH M MPAKTHUUECKUH BKJIAJ. 3HAYEHUE ATUX IMEPUOJOB B HCTOPUU
XUMUU.

4. ANIXUMUYECKHNA IIepUOJ B MCTOPUM XUMHUH. Tpu mepuona B pa3sBUTUU AIXUMHMU:
aJeKCaHJpUHCKUA (MM TPEKO-eTMIETCKUi),  apaOckuii,  eBpomelickuii.  Ha3zoBure
MIpPEACTABUTENEH €BPONEICKOro Nepruoa, MX OCHOBHBIC MJIEH U MPAKTHUUECKUI BKIa/l. 3HaUYEHUE
JJAHHOTO NIEPHO/1a B UCTOPUH XUMHUH.

5. [lepron oObenuHEHUST XUMUU. SITPOXUMHUUYECKUN (MATPOXUMUYECKHI) IEPUO Pa3BUTHUS
xumuu: [lapanensc, A.JIubapwuii, 1.b.Ban ['e1bMOHT — OCHOBHBIE JOCTHIKEHUSI.

6. [lepuon o6benuuenust xumuu. Pazputne texuudyeckoil xumuu B XV- HavaneXVIII BB.
(crekmonenue, pa3BUTHE METALTYPrHH, co3ianue (HaphopoBOro MPOHM3BOJCTBA; JCATCILHOCTD
P.I'mayGepa).

7. ITHeBMaTnyeckas xumus (Xumust ra3oB). Pa6otel P.boiiis 1 BO3HUKHOBEHHE XMMUU Kak
HaYKH.

8. Onoxa Teopuu (QUIOTUCTOHA (OTKPBITHE YIVIEKUCIOrO Ta3a M a30Ta, BOJOpoAa U
KHCII0poaa). JIoCTOMHCTBA U HEOCTATKU TEOPUH (PIOTHCTOHA.

9. Pa6oTst M.B.JIoMmoHOCOBA, €T0 POJIb B PA3BUTUU POCCUHCKON HAYKH.

10. A.Jl.JIaBya3be U €ro BKJaja B XMMHIO. [lepedncinTe OCHOBHBIE ACTIEKThI «XUMUYECKON
pesosronuny X VIII B.

11. Pa3Butre 371€MEHTapUCTCKOTO M aTOMUCTHYECKOTO TOJXO0JI0B K OOBSICHEHUIO CBOWMCTB

BEIIIECTB C JPEBHOCTH U 70 Hayana XIX Beka. Atomuctuueckas Teopus anbToHa.

12.  Hccnemosanue Tasos B Hauane XIX B. (paGotsr JIx.J{ansTona, Y. Bepuemnyca, YK Teii-
Jlroccaka, A.ABorajpo). MonekynapHas Teopust ABoragpo. IIpuuuHBl  HENPUATHS
COBPEMEHHUKaMU TUnoTe3 ABorajpo.

13.  OOmas xapakTepuCTHKa MEepuoJia KOJIWYECTBEHHBIX 3aKOHOB. XapaKTepUCTHKa
COCTOSTHUSI XMMHHM B 00JIaCTM aTOMHO-MOJIEKYJsipHOro ydeHus Kk 1860 r. (myanucruyeckue
Bo33penust M.Beprennyca, yautapuas teopus 111.)Kepapa, aromuo-MonekymsipHas pedopma C.
Kannunnapo). OcHOBHBIE JJOTOBOPEHHOCTH XMMUYECKOTO KOHIrpecca (MEXIyHapOJHOTO Che3/ia
xUMHUKOB) B Kapiicpyn.

14.  CrexmomeTpuyeckue 3aKOHBI.
15. Pa3Butne snexrpoxumuu ([{pBu, @apazeii). Inekrpoxumuueckas Teopusi bepuenuyca.
16. 3apoxJAeHUE U CTAHOBIIEHHE OpraHuyeckor xumuu. KoHnenmus «BUTanIn3Ma» B XUMHHU.

ITepBble HccaenoBaHUs Pa3IMYHBIX KJIACCOB OPraHUYECKUX BEUIECTB (OPraHUYECKUE KHUCIIOTHI,
apoMaTHUYECKHE COeIMHEHN).

17. TeopeTnyeckre TNpPEACTABICHUS B OpraHMyecko xumuu B Hayaine XIX B.
JIOCTPYKTypHbIE TEOPHH B OpraHuueckoil xumun (konuenuuu 1. bepuemnyca, K. Jlioma u 1p.)



18. Wcropust monsitus «BaseHTHOCTHY (D.Dpankmann, A.Kekyne, . Tune, A.Bepuep u ap.)

19.  Knaccuueckass Teopusi XUMHUYECKOro CTpoeHuss u e€ pa3ButHe. Co3maHuE TEOpHH
XUMHUYECKOT0 CTpOeHHUs opranndeckux coenunenuit (A.Kymnep, A.Kekyne, A.M.bytnepos).

20.  BosuukHoBeHHe crepeoxumun. KoopauHanuonHas reopust Bepuepa.

21.  Baxueiimme 3Tamnsl pa3BUTHA opranudeckoro cuuresa (XIX-XX Ba.).

22.  IlombITKM cHCTEMAaTU3aLUMH XUMHUUECKUX 3JeMEHTOB. OTKPBITHE IEPUOANYECKOTIO 3aKOHA

u tabmuna snemenToB JI.M.MenneneeBa. Pazputue mepuoanyeckoro 3akoHa B koHie XIX-XX

BB.
23.  Bo3HUKHOBEHHE TEPMOXHMHH U XMMHUYECKOW TEPMOAWHAMUKHU. Pa3sBuTne TepMoxumun B
XVII-XIX BB. (padotst x.biska, I'.I'ecca u np.).

24. BO3HUKHOBEHNME XUMHUYECKON KUHETUKA U TEOPUH XUMUYECKOIO PAaBHOBECHUS.

25. 3apoxieHie NpeICTaBICH i 0 KaTanuse B Tpynax M.Bepuennyca. Passutue katanmsa B
XIX-cepenune XX BB. Dusnueckas U XuMU4eckas Teopuu Karammsza (paborel B.OctBanbna,
N.JI>armropa, A.batanuna u ap.).

26. OcHoBbl Teopun pactBopoB (Baut-I'odhd, Appenuyc, Mennenees).

27.  PasButme mnpencraBieHUi o cTpoeHuM atoMa. CozgaHue MoOJeNell CTpOeHHs aroma
(mogenu Y.Tomcona, 3.Pesepdopaa, H.bopa).

28. ®dopmupoBaHue U pazButue Teopun xumuueckoit cBa3u B XX Beke (M.Tune, A.Bepuep,
I".JIsrouc, B.Koccens, JI.ITonunr).

29.  CraHOBIECHHE U pa3BUTHE KBAHTOBOW XUMUH.

30.  DBOMIOUMOHHAS XUMHUSI.

31. OCc0OEHHOCTH COBPEMEHHON XUMHH.



NUCTOPUA U PNIJITOCODPUA XUMHUU

IIpumepHbie BoOMpochbl K 3a4eTy /JI MNPOBeIeHUS MPOMEKYTOYHOW aTTeCTAUMU IO
JUCIHUILINHE:

1. HcTopust XuMHUH KaK 4acTh XUMUHU U KaK 4acTh 0OIIEH HCTOPUH YEJIOBEUECTRA.

2. [Tpunnunuansueie humocodckue mpoodIeMbl XUMAYECKOTO TO3HAHMS.

3. Onpenenenve TMOHATUN «XUMUs» U «puwiocopus xumum». TeopeTudeckas U
mparMaTH4eckasi IeHHOCTh (puiiocohuu XUMHUU.

4, Hcropus B3anmocszel Gpunocohun 1 XMMUU.

S. [Ipumenenne HambOoee 3HAYMMBIX OOIIEMETONOJOTUYECKUX NPUHIMIIOB B 00JacTh
XUMUU.

6. @OpMBI XUMHYECKOI0 3HAHUs, NOHATUMHO-TEPMUHOJIOTMYECKUN anmapar U CUMBOJIMKA
XUMUH.

7. Hcropuueckuii mporecc GopMUpOBaHUS KOHLIETIUN XUMUU: Y4€HUE 00 dJIeMEHTaX.

8. HcTtopuueckuii mporecc GopMUpOBaHMS KOHLIETIIUN XUMUU: CTPYKTYpHAsT XUMHUSL.

9. Pa3BuTHe XUMUHU B UHTEPAUCUUIIIMHAPHBIX HAYYHBIX 00JIACTSX.

10.  B3auMoCBS3b XMMHH U MAaTEMATHKH.

11. Wpeasnbl Hay4yHOTO MTO3HAHUS B XUMUU.

12. Tlapaaurmsl ¥ CTEPEOTHUIIB HAYIHOU JESITEIHHOCTH B XUMUYECKUX COOOIIECTBAX.

13. Hcropuuecknii mporecc (GpopMHUpPOBaHUS KOHLENIMA XHUMHU: KUHETHYECKHE TEOPHUH

(B03HI/IKHOB6HI/IC TCPMOXHUMUU U XHUMHYCCKOM TEPMOANHAMHKHN, BO3HWKHOBCHUC XHUMHYICCKOMN
KHMHCTUKU W TCOPUU XUMHUUCCKOI'O paBHOBeCI/Iﬂ).

14.  HUcropuyeckuii mporecc (pOpMUPOBaHUS KOHUEHIMN XUMHUU: MPOOIEMBbl XUMHUYECKOM
(mpeaduoIOrnYecKoil) SBOIOINH U KOHIETIIMH CaMOOPTaHU3aIMH B XUMHUH U CMEXHBIX HayKaX.
15.  BuyTpuHay4HbIE HICOJIOTUH U UX BIUSHUE HA TEHACHIIMA HAYYHOTO IMO3HAHUS B XUMHH.

16.  OcHOBHBIE 3Tambl Pa3BUTHS XUMHHU (ATXUMHUYECKUHN MEPHOJ, ITPOXUMUS U TEXHHUECKAs

XUMHs, HOBagd Hay4dHas XHUMMHA, O6L€I[I/IHCHHa${ ATOMHO-MOJICKYJISAPHBIM y‘IeHI/ICM) B
COOMOKYJIbTYPHBIX KOHTCKCTAX HCTOPUH TUBUJIN3AalIIN.

17. BemecTBa, wucnonb30BaHWE KOTOPBIX ONPEACIWIO IyTH Pa3BUTHUS IMBHJIM3ALIHH.
OCHOBHBIE JOCTHKEHNS XUMUH XIX B.

18. 3apoXxaeHue, CTAHOBIIEHUE U MTEPCIEKTUBBI OPraHUYECKON XUMUU.

19. [Iepuoanueckas cucremMa 3J€MEHTOB € TO3ULMU YenoBeka XX Beka.

20. Bxuan J1.1. MenneneeBa B pa3Butre PocCcuiickoi negarornyeckoi Hayky U MPAaKTUKU.
21. CoBpeMeHHas TpakTOBKa Hay4yHbIX nocTwkeHuit .M. Menneneesa.

22.  Wwms JI.W. MenneneeBa — mpeaMeT TOpAOCTH Pocchiickoro rpaxaHruHa.

23. MeHneneeBckie Che3Ibl KaK MEXKIyHapoAHbIE HaydHble (GOpyMBl B  001acTu
(GbyHIaMeHTaIbHON U MPUKIaHON XUMUH.

24, VYcnexu u npeeabHble BO3MOKHOCTH MPOTPaMM PEAYKIIUU XUMHUH K (DU3HKE.

25. Bo3HHKHOBEHUE PAAMOXUMUU U TTIOHATUHI O CIIOXKHOM CTPYKTYPE aTOMa.

26. Co3nanue MoJieneit CTpoeHus aToma.

27.  Teopus XUMHUYECKOI CBA3H.

28. Ycnexu u mpeAenbHble BO3MOXXHOCTH TPOTPAMM  PENYKIUU OUONOrHH K (DU3HKO-

XUMHUYECKUM 3HAHUSM.
29. Ouiocoekuii aHaTN3 UCTOPUH MEXAHUIM3MA, peAYKIIMOHU3MA U BUTAJIU3MA.



30.

Oco0EeHHOCTH B3aMMOCBSA3M XHUMHHM W XHUMHYECKOM TEXHOJOTMH B HX HUCTOpUHU H

AKTYaJIbHOM COCTOSIHHUU.

31.

HoBrie HaIlpaBJICHHUA XWUMHUU U XUMHUYECKOU TCXHOJOInu, MHX 06meHaquoe u

COHMaAJIbHO-3KOHOMHWYCCKOC 3HAYCHUC.

32.

COBpeMeHHaSI XUMHUA SKCTPEMAJIbHBIX COCTOSIHUM ¥ HOBBIE OO0JIACTH B3aHMOCBSI3H

€CTCCTBECHHBIX U TCXHUYCCKUX HAYK.

33.  Hanomatepuaiibl 1 HAHOTEXHOJIOTHH.

34.  KoHCTpykumoHHBIE U (YHKIIMOHATBHBIC MAaTEPUATIBI.

35. CymnpamodekymsipHas XUMUSL.

36.  Xumu4eckue acrieKThl COBPEMEHHON YHEPTETUKH U aTbTEPHATUBHBIC YSHEPTOHOCUTEIIH.
37.  BsaumopeiicTBHEe (PHU3UKOB, XUMHUKOB, OHWOJIOTOB M TEXHOJOTOB B HAyKe M CHCTEME
o0OpazoBaHusl.

38. CBs13b COBPEMEHHON XMMHUU C IKOHOMHKOM, MOJTUTUKOMN, IPABOM, STUKOH.



KIACCUYECKHUE METO/AbI AHAJIN3A

Brickaxkute cBOoe MHEHHE IIO BOIIPOCY, MNPOACMOHCTPHUPOBAB CIIOCOOHOCTD OpTraHHU30BaThb
COTPYAHUYICCTBO o6yan01uchs1, MnoAACPIKUBATDH AKTHUBHOCTb u WHHUIHWATUBHOCTD,
CaMOCTOATCIIBHOCTD 06yqafonmxc;1, pa3BUBAaTh UX TBOPUYECCKUEC CIIOCOOHOCTH:

1.
. KonmyecTBEeHHBIN rpaBUMETPUUYECKUN aHAIIN3.
. PacTBOpBI B TUTPUMETPUYECKOM aHATH3E.

. CriocoObI TUTPOBAHUSL.
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TeOpeTI/I‘leCKI/Ie OCHOBBI KJIACCUYECKHUX METOJ0B aHaJIn3a BCIIECCTB.

. MGTOI[H TATPUMCTPUUICCKOTO aHAJIM3a: KUCJIOTHO-OCHOBHOC TUTPOBAHHUC.
. HpaKTI/I‘-IeCKOC MMPUMCHCHUC MCTOJa PCAOKCUMCTPHUH.

. HpaKTI/I‘-IeCKOC IMPUMCHCHUC MCTOa OCAXKICHUS.

. HpaKTI/I‘-IeCKOC IMPUMCHCHUC MCTOJa KOMIIJICKCOHOMCTPHHU.



KOJUVIOUJIHASA XUMUSA

HpI/IMepHLIe BOIIPOCHI IJIA IIPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTAlluM 110 JTUCHUIIJINHE:

1. OOm1ast XxapaKTEpUCTHKA TUCTIEPCHBIX CHCTEM.

2. Knaccudukanuss DUCIIEpCHBIX CHCTEM: IO CTENEHU AWCIEPCHOCTH, IO arperaTHOMY
COCTOSTHHIO.

3. Y CTONYMBOCTh TUCIIEPCHBIX CUCTEM; aAre3usi ¥ CMAauyMBaHHUE; TTOBEPXHOCTHO-AKTHBHBIC
BEIIIECTBA; CUCTEMBI C JKHJIKON M ra3000pa3HOM TUCIIEPCUOHHOM CPEIOM.

4, PazButne komnmowmnoit xumuum B paborax M.B.JlomonocoBa, T.I'pema, @.Peiica,
I1.I1.Beitmapa, H.I1.Ileckoa, B.A.Kapruna.

S. Postb KOJIONIHO-XMMHUYECKHX TPOLIECCOB B OMOJIOTUU M XMUMUH.

6. Konnounueie pactBopbl. CxonactBo U paznuuue. KuHeTruyeckas W arperaTMBHAs
YCTOHYMBOCThH KOJUTOMIHBIX CUCTEM. MuIennooopazoBaHue.

7. CBoiicTBa KOJUIOUIHBIX CUCTEM

8. OnTuyeckne CBOWCTBAa KOJUIOMAHBIX cucteM. PaccemBanme ceta. Dopmymna Pernes.

Oxpacka KOJUIOMJTHBIX pacTBOpoB. ONTHYECKHE METOMABI MCCICIOBAHUS KOJUIOUIHBIX CHCTEM.
Hedenomerpusi, yibTpaMUKPOCKOII, 3JIEKTPOHHBIH MHUKPOCKOII.

9. MOJ’IeKy.HHpHO'KI/IHeTI/I[IeCKI/IC CBOMCTBa KOJIJIOMJHBIX CHCTEM. Teniosoe ABHUKCHUC
MOJIGKYl ¥ OpoyHOBckoe JBikeHue. Ocmortuueckoe naBieHue. CelMMEHTAllMOHHAS
YCTOHYMBOCTh. METO/BI CeTMMEHTAIIMOHHOTO aHanm3a. [Juddy3us B KOJIIOUTHBIX pacTBOpax U
BeJIMYMHA c/IBUTa. MeMOpaHHOE paBHOBECHE.

10.  DnekTpuyeckue CBOWCTBAa KOJUIOMAHBIX CHUCTEM. OJeKTpodope3 U 3BIEKTPOOCMOC.
Pa6otsr ®.Peiica. CTpoeHne KOJUTOUIHBIX YaCTHII.

11. Crynuu, cryaaeoOpaszoBanue. Tukcorpomnus, cuepesuc. uddysus B cTyaHsx.

12. Meronpl nonxy4eHHs! KOJUIOUIAHBIX PACTBOPOB: JAUCIIEPTallMOHHBIA M KOHJIEHCAIIMOHHBIMH.

Onexrpuueckuii Mmeroa. [lentuzanums. Mexanu3m 00pa3oBaHus KOJUIOUAHBIX PacTBOPOB. PaboThI
B.A Kapruna.

13.  Koarymsinus KOJJIOUIHBIX CHCTEM.

14,  VYcroluMBOCTH M KOAryisiliusi KOJUIOMJHBIX CHUCTEM. OHEPIus B3aUMOJIEHCTBUS MPU
compkenun wmunemwl. ConbBaraiyss M CTPYKTYPHO-MEXaHMYECKHH (akTop yCTOWYMBOCTH.
Koarynsamus snexrponutamu. Bzaumuas koarymsuus. Koarynsanus non neiictBueM (puznyeckux
(bakTopoB (TEeMmepaTypa, KOHIIEHTpALUsl, MEXaHUYECKOe BO3JIeHICTBHE, SJEKTPUUECKOE T10JIE).
15. PactBopst BMC (anektponutsl). benkum Kak MNOIMAIEKTPONUTHI. 303/mekTprueckas
touka. Habyxanue. OrpannueHHOe U HeorpaHuuyeHHoe HaOyxaHue. V30upaTenbHbI XapakTep
HaOyxaHus. TemioTa, JaBieHUe, KUHETUKA Ha0yXaHHUs.

16. Cycnensuu. YCcToMunBOCTh U CTaOMIIN3ALINS.

17. TBeppIe 3071: CTEKJIa, IMaJH, CIIJIABbI.

18. [Tonykomnoupl: MblIa, aACOPOIIMOHHBIE KPACUTEIH, TTIOUBA

19.  Kunaccudukanust sMynbcuid. IMynbraTopbl. MexaHu3M CTa0MIM3AIHA dMYIbraTOpaMH.

MeToap! OTy4YeHus ¥ pazpylienus smynbeuit. OOpamienue smynbenit. [IpakTuueckoe 3HaUeHHE
AMYJIBCUI U SMYJIBIMPOBAHUS.

20.  Ilennl. JKuzakue meHbl. YCTOMYMBOCTH MeH. MeTonbl MOJyuYeHHs] U pa3pylIEHUs IEH.
[TpakTueckoe 3Hadenue neH. [lenooOpazosatenu. [lennas ¢norauus. TBepbie eHBI.



21.  Aosposonu. OOmas XxapakTepuCTHKa: TyMaHbl, AbIMBI U MbUIb. METOJBI IMONY4YECHHUS
asposoneir. [Ipaktnueckoe 3HaueHue. IIpoOmembl 3amUTBHl aTMOC(EpPbl OT 3arpsA3HEHUs
a’pO30JIAMHU.

[TpumepHBIEe TECTOBBIE 3aJaHUS:

Ha cootBerctBUE:

YcTaHOBUTE COOTBETCTBHE:

{= nabyxanwue renus [ n3dupareabHOE MOTIONIEHHE PACTBOPUTEIIS

= TUKCOTponus [ oOpaTUMBbIi MpoIiecc MpeBpalleHus Tejlsl B 30J1b

= cuHepe3uc [] paccioeHue refs Ha INIOTHBIN 0CaZoK U CION XKHUJIKOCTH
= mpsiMasi SMyJIbcHsl [ 3MyJbcHsl Macia B BOJE}

Ha Bb100p 01HOTO OTBETA U3 HECKOJIBKUX MPEITI0KEHHBIX:
Kakue KoMIOHEHTBI MOTYT 00pa30BBIBATH SMYJIbCUIO?
{~ razoobpazHas cpena — KUIKUE YaCTUIIBI

~ JXHUAKasA CpCaa — TBEPAbIC HaCTUIIbI

~ TBepJast Cpeaa — ra3000pa3HbIC YACTHIIBI
= KHJKasl Cpeaa — KUIKHE YaCTHUIIBI |

K runpodoOHBIM aicopbeHTaM OTHOCSIT:
{= aKTUBUPOBAHHBIN YTOJIb

~ TaJbK

~ TJIMHA

~ TIOPUCTHIE CTEKJIa}



KOMIIBIOTEPHBIE ITPOI'PAMMbBI B XUMHUH

HpnMepnble BOIIPOCHI K 32a49€TYy C OLIEHKOM IJ15 NnmpoBeaACHUSA HpOMe)l(yTO'{HOﬁ arrecralnum
o JTMCHMIIJINHE:

1. Co3znaTh mpe3eHTauIo o TeMaM OPraHuYeCKOM U HEOPraHUYECKOM XUMUU.

2. Cxonmposats daitnel popmara ISIS.DRAW B ¢aiin hopmara WORD

3. Paccmotpers ¢ momomipio  yueOHoOM mporpammbl cnekTtpel AMP  13C  BemectBa
Pa3IMYHOI CTPYKTYPBI.

4, PaccmotpeTs ¢ moMonipio yuebHoi nporpammsl criekTpsl AMP 1H BemecTBa paznuunoi
CTPYKTYpBHI.

S. Co3zniaTh TEKCTOBBIHM TIOKyMEHT ¢ ipuMeHeHueM nporpammsl ISIS.DRAW.

6. M3omMepust B OpraHMdeckux COEAUHEHMSX. Buiapl u3omMepuu, H3Y4YEHHBIX KJIaccoB
OPraHUYEeCKUX COCIUHECHUM.

7. XapakTepucTuKa yriiepojia Kak 3JIeMEHTa-OpraHoreHa, BaJIeHTHbIE COCTOSIHUSI, CTPOCHHE
KapOKaTHOHa, KapOaHWOHA, YTIIEBOJOPOIHOTO paJHKaia, UX YCTOWYHBOCTb.

8. Bunei cBsi3eit B oprannyeckux coeannenusax. OOpa3oBaHue U pa3pbiB BAJICHTHOMN CBS3U.
9. OnekTpoHHble 3()QEeKTs B MOJEKyJlaX OPraHUYECKUX COCAUHEHMN (3aMECTUTEINH,
Bb3pIBarorue —l, -M u +1, +M a3 dexTsr).

10. XHUMHUYECKHE CBOICTBA alKaHOB, MexaHu3M SR.

11. Huxnans! (CTpoeHre, XUMUYECKHE CBOMCTBA), paCIPOCTPOHEHUE B MPUPO/IE.

12. XwumMuyeckuwe CBOWCTBAa alKeHOB (peakuumu mnpucoeauHeHus, mexanmsm AE , AR,
paBusIo0 MOPKOBHHKOBA)

13. Peakuuu nonumMepusaum, OKUCICHHS aTKEHOB.

14. XUMUYECKUE CBOMCTBA COMNPSKEHHBIX JUEHOB (MexaHu3M AE ¢ TOMOTeHHBIMH
raJIoreHBOJOPOIAMHU ).

15.  benszon (crpoenue, ¢usmueckue cBoiicTBa). CoIOCTaBICHHE apOMAaTHYECKUX CBOMCTB
OeH3oa, HaQTaIMHA, aHTpaIeHa.

16. OnekTpoduabHOE 3aMElIeHHe B apOMATHYECKOM psy, BIHUSHHE 3aMECTUTENEH,
Kkjaccudukanus 3amectuteneil. [lonyuenue romonoros 6eH3ona.

17. [TpaBuno opueHranuu B OeH301bHOM Kojblie. 3amectutenu I u Il pama, MexaHusm
OpPUEHTHPYIOIIETO BIUAHUSA, BCTyIUIEeHHE B OeH3osbHOE Koublo III-ro 3amectuTens.

18.  MexaHu3M peakuuu XJOpUpOBaHUS OeH3o0ja. DJIEKTPOHHOE CTpOeHHE XJopOeH307a,

pacripesielieHle 3JIeKTPOHHOM MIIOTHOCTH ¢ yueToM —I, +M a¢ddexroB. Ocobble cBoiicTBa aToma
rajioreHa, kak 3amecturens I psjia B peakiusax 31eKTpoUIbHOTO 3aMEelIeHNUS.

19. Mexanusmsl peakiuii SN1, SN2 B ankuiaragoreHuaax.
20.  Peaxmum HykJIeO(pHIBHOTO 3aMEIIEHHS B apuiranoreHuaax. Mexanusm SN2apom.
21.  Onrtuyeckas aKTUBHOCTb, ONTHYECKass M30MEpHUS B M3YUEHHBIX KIlaccaX COCTUHECHUH.

22.0nTHYecKre aHTUIIO/IbI, palleMaThl, UX CBOMCTBA.



METO/AbI OKOJIOI'MYECKOI'O UCCJIEJOBAHUA

HpI/IMepHLIe BOIIPOCHI JIA 3a4eTa:
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. Otarpl 00TAaHUKO-IKOJIOTUYECKUX UCCIIEI0BAaHUM.

. [Tpuemsbl hIOPUCTUYCCKUX UCCIICAOBAHUIA.

. MeTtonbl u3y4eHus: eHOIOTUIECKIX COCTOSTHUN PAaCTECHHIA.

. Metop! yaera oOHMIUS BHIIOB.

. Metop! onpeeneHus 3amnaca u NpOayKIIHH COOOIIECTB.

. MeToibl u3y4eHus: BEpTUKAIBHOW U TOPU3OHTAIBHOM CTPYKTYPBI COOOIIECTB.

. N3yuenne nuHaMuKku (UTOLIEHO30B.

. Criermuduika mosyieBbIx 00TaHUKO-9KOJIOTUYECKUX MCCIIEJOBAHUH B pa3HBIX MMPUPOJHBIX 30HAX.
. Metonpl kamepaibHON 00pabOTKHU TOJIEBBIX MaTEPHAJIOB.

. [lonATHE Hay4HOrO METO/A.

. MeTo/1bl KOJTMYECTBEHHOTO YUeTa KHUBOTHBIX.

. [Ipo60o0oT60p 1 MPOOOIOArOTOBKA OOBEKTOB OKPYXKAIOIIEH Cpeibl.

. XUMHKO-aHAJTUTHYCCKHI KOHTPOJIb 0OBEKTOB OKPYKAIOIICH CPEIbl.

. [IpuMeHeHHe TPAaBUMETPHUYECKUX METOIOB B 3KOJIOTMYECKUX HCCIICTOBAHHSIX.

. [IpuMeHeHne TUTPUMETPUUYECKIX METOIOB B IKOJIOTHUYECKHUX HCCIIECTOBAHUSX.

. [IpuMeHeHne CIEKTPOCKOMMYECKUX METOAOB B SKOJOTHUECKUX UCCIIETOBAHUSIX.
. [IpumeHeHnE HTEKTPOXUMHUIECKUX METOJIOB B AKOJIOTHYECKUX MCCIICAOBAHMSIX.
. [Ipumenenne xpoMaTorpauuecKux METOIOB B AIKOJIOTHYECKUX HCCIICAOBAHMSIX.
. MeToibl MaTeMaTH4ecKOi 00pabOTKU IKCIIEPUMEHTAIILHBIX TAaHHBIX.

. MeTo1bl OMOMHAMKALINN B 3KOJIOTHYCCKUX MCCIICIOBAHUSX.

. Metop! onpeienieHus peKpealliOHHON Harpy3Ky Ha SKOCHCTEMBI.

. O630p coBpeMeHHBIX MOOUIIBHBIX (PU3UKO-XUMUUYECKUX JTA0OPATOPHIA.

. @usnueckue GakTopbl OKPYKAIOIIEH CPEeIbl U METOJIBI X MCCIICAOBAHMS.

. MeTo1bI 9KOJIOTO-TEOXMMUYECKIX HCCIIEIOBAHUH.

. Kaprorpaduueckue MeTo 6 B 9KOJOTHUECKUX UCCIIETOBAHMSIX.



HEOPI'"AHUYECKAA XUMUA

HpnMepnble BOIIPOCHI K 3K3aMCEHY IJIid NPOBECIACHHUA HpOMe)l(yTO‘lHOﬁ aTrecralnum I1o
AUCIHHUIIJINHE:

BrickaxkuTe cBO€ MHEHHE IO BOIIPpOCY, IPOACMOHCTPHUPOBAB CIIOCOOHOCTD HUCIIOJIB30BAaTh
BO3MOXXHOCTH O6p330BaTeJ'IBHOI71 Cpe€abpl A AOCTUXKCHHSA JTUYHOCTHBIX, MCETAIPCIMETHBIX M
MNPEAMETHBIX PE3YIbTAaTOB 06y‘leHI/IH n olecreueHus KadecTBa y‘Ie6HO'BOCHI/ITaTCJ'IBHOFO
mponecca CpeacrBaMu IIperIogaBacMoro yqe6H0ro npeaMeTa B obnactu HeOpFaHH‘leCKOﬁ
XUMUU:

IIpumepHBbIii IepeyeHb BONPOCOB K IK3aMeHY

1. Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX COCMHEHUI.

2. DNEeKTPOHHOE CTPOCHHUE aToMa: ONMHMCAHME aTOMa B KBAHTOBOW MexaHHKe. KBaHTOBBIE
yucia. [[puHIAIBI 3aM0THEHUST AaTOMHBIX OpOUTAJICH 3JIEKTPOHAMHU.

3. Ilepuonuueckuit 3akoH U llepuonnueckas cucrema J[.M.MeHnneneeBa Kak eCTECTBEHHAS
kiaccuukanus 3eMeHTOB. @U3NUECKHUI CMBIC TIEPHOIUYECKOTO 3aKOHA.

4, OcHOBHbIE aTOMHBIE XapaKTEPUCTHUKU HJIEMEHTOB (9()(PEeKTUBHBIA paauyc, SHEprus

MOHM3AIMH, CPEJICTBO K AIEKTPOHY, 3JIEKTPOOTPULATEIILHOCTD); 3aKOHOMEPHOCTH HM3MEHEHUS
UX B 3aBUCUMOCTH OT II0JIO’KEHUS B IEPUOJANYECKON crucTeMeE.

S. Xumnyeckas cBs3b. Meroa BC. Ilpuposna u cBolicTBa KOBaJIEHTHOM CBSI3U (MEXaHU3MBI,
THUIIbI, HACBIILIAEMOCTh, HAPaBJIEHHOCTD). Pacnpeenenue 371eKTpOHHOM TNIOTHOCTH B MOJIEKYJIE.
[TossspHOCTE CBSA3M U MOJIIPHOCTD MOJIEKYJIBIL.

6. Xumuueckas cBs3b. Vcnoab3oBaHUE KOHLENIMY TMOPUIN30BaHHBIX aTOMHBIX OpOUTasei
JUI TPAaKTOBKM 00pa30BaHUs XMMUYECKUX CBSI3€i B MOJIEKYJIax.

7. Xumnueckas cBsi3b. OcoO€HHOCTH MOHHOM cBs3U. CBOMCTBA BEIECTB ¢ MOHHBIM THIIOM
CBSI3H.

8. Xumunyeckass cBsa3b. llpencraBnenne o Meramnumueckod  cBsa3M.  OcoOeHHoCTH
AIIEKTPOHHOI'O CTPOEHUSI aTOMOB 3JIEMEHTOB, CIOCOOHBIX K 00pa30BaHUIO METAJUIMUECKON CBA3H,
UX MOJIO)KEHHUE B IEPUOJUIECKOM CUCTEME, CBOWCTBA.

9. Xumnueckas cBs3b. [loHsaTHe 0 MonekynsapHbIx opoutamsix. Merox JIKAO MO. Tumnst
MOJIEKYJISIpHBIX opOuTanelt. [locTpoeHne 3HepreTuyecKuX JuarpaMM JByXaTOMHBIX MOJIEKYT U3
anemenToB [-1I nepuonos.

10.  Xwumwuyeckas CBs3b B KOOPAWHAIMOHHBIX coeMHeHusX: MeTo BC.

11.  MexmonekymnspHoe B3aumojeiictBue. Cunbl Ban-nep-Baanbca u ux kinaccugukaius.
Bonoponnas cBsi3b, €€ BIMSHUE HAa CBOMCTBA BELIECTB.

12.  PacTBOpbI. DNEKTPOIHUTHI M HEDJIEKTPOIUTHI. DJIeKTpoiuTHyecKas aucconuarws. Comm,
OCHOBAHHUSI U KHUCIOTHI ¢ TOYKU 3peHus TIJ[. CTeneHb SJIEKTPOJUTUYECKON TUCCOIUAIUH.
AMoTepHbIE TEKTPOIUTHI.

13.  HouHHBIe peakiiu B pacTBOpPax JEKTPOIUTOB.
14.  T'maponu3 (KMCIOTHO-OCHOBHOE B3aUMOJICHCTBUE HOHOB COJIH C BOJIOM).
15.  PactBopumocTh TBepAbIX BemiecTB. [IP kak KOHCTaHTa TeTEpPOreHHOrO PaBHOBECHS.

OO6pa3zoBaHue 1 pacTBOpEHHE 0CATKOB. BiusiHIE 0THONMEHHBIX HOHOB.
16. OKHCIINTENBHO-BOCCTAHOBUTENBbHBIE TIponecchl. CTeneHb OKUCIeHUs. BaxHeimme
okucnutenu u BoccranoBurenu. Cocrasienue ypasuenuit OBP. Knaccugukanus OBP.



17. OcHOBHBIE METOABI HEOPraHUYECKOIO CHUHTE3a: OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIE
METO/IbI, CHHTE3bI IIPU IIOMOIIM OOMEHHBIX PeaKknid, 0COOEHHOCTH MeTo10B cuHTe3a KC.

18.  PactBopbl: pacueThl, CBSi3aHHBIE C TPUTOTOBJICHHEM 33JaHHOM KOHICHTPALWU.
Omnpenenenne MI0THOCTH PACTBOPOB € IIOMOIIbIO apEOMETPa.

19.  Xwumusa HemepexogHBIX 3JIEMEHTOB. Bomopon: crpoenue, XuMuieckue cBoiicTBa. Bona.
CoctaB M CTpoeHHE MOJIEKYJbl. Acconuanuss MoOJIeKyld Bobl. DPHU3MUECKHEe U XHUMHUYECKUE
CBOMCTBa. ABTOIPOTOJIU3 BOJIbl, HOHHOE Ipou3BeaeHue Boabl, pH. Bona kak pactBoputens.

20. Xumua osnemeHtoB IVA moarpynmnbel. Yriaepog M €ro COEAUHEHMS: CTPOCHHE,
XMMHUYECKHE CBOMCTBA BOJOPOJHBIX U KUCIOPOJIHBIX COEIMHEHUMN, IPUMEHEHHE.

21. Onementsl IVA mnoarpynmnel: KpeMHUH W €ro COEJUHEHMS (CTPOEHHUE, XUMHUYECKUE
CBOICTBa, IPUMEHEHHUE).

22. Onementsl [VA moarpynmnel: 0J0BO U CBHHEL (CTPOEHHUE aTOMOB, CBOMCTBA IIPOCTBIX
BELIECTB, BOJOPOIHBIX U KUCIOPOAHBIX COEAUHEHUN).

23.  Xumus 31eMeHTOB VA mnoxarpynisl. A30T, aMMHaK: IOJIyd€HHE, CTPOCHHE MOJIEKYJI,
du3nyeckre U XMMUYECKHe CBOMCTBA, puMeHeHne. Coiau aMMOHUS.

24.  Xwumus sneMeHToB VA mnoarpynmsl. KuciopoaHsle coeMHEHUsI a30Ta: OKCHUIbI a30Ta,
a30THUCTasi ¥ a30THAs KUCJIOThl — CTPOEHME, NMOJy4YeHHEe, XMMUYecKkue cBoiictBa. Hutputsl n

HUTPATHI.
25. Xumust aneMenToB VA noarpynmsl. @ochop U ero coelMHEHHsI: CTPOCHUE, XUMUYECKUE
CBOMCTBA.

26. Xumms osaementoB VIA moarpynmel. Kucimopom W ero CoeauHEHHUs: CTPOCHUE,
XUMHYECKHE CBOMCTBA.

27.  Xumus snemeHToB VIA noxarpynmnel. Cepa u €€ BOJOPOJHBIE COEAMHEHUS: CTPOCHHUE,
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.

28.  Xumus nsnemeHtoB VIA mnoxarpynmel. KucioponHele cCOeIMHEHUS cepbl: CTpPOEHHE,
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

29. Onementsl VIIA mnoarpynmel: @TOp M €ro coeAuHEHUs (CTpPOEHHE, XUMUYECKUE
CBOICTBa, IPUMEHEHHUE).

30. Xumus sneMmeHToB VIIA moarpymmsel. Xiop:  CTpOGHHME, XMMHYECKHE CBOWMCTBA
BOJIOPOJHBIX U KHCIIOPOJIHBIX COEITMHEHUH.

31. Xumus snemeHtoB VIIA moarpynmel. bpoM, HMOL M HMX COEIMHEHUS: CTPOCHHE,
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE.

32. Onementsl [A noarpynmnel. HaTtpuil M Kanui: CTpOEHHME aTOMOB M HOHOB, CBOMCTBa
IIPOCTBIX BEIIECTB, BOAOPOAHBIX U KHCIOPOIHBIX COEIUHEHUH, IPUMEHEHHE.

33.  Dnementsl IIA moarpynmel. MarHwii: cTpoeHHE aToMa W WOHA, CBOWCTBA IMPOCTOTO
BEILECTBA U €r0 COCANHEHUN, IPUMEHEHUE.

34. Onementsl [IA moxarpynmsl: KanblMid, CTpOHLUUN, Gapuil (CTpO€HHE aTOMOB M HOHOB,
XUMHYECKHE CBOMCTBA MPOCTHIX BELECTB U UX COCIUHEHHH).

35.  Dnements! IIIA nmoarpynmsl: 60p U €ro coenuHeHHs (CTPOEHUE, XMMUUYECKHE CBOMCTBA,
pUMEHEHHUE).

36.  DOnementsl IIIA moarpynmsl: amlOMUHHA U €ro COEJMHEHUs (CTPOCHHE, XUMHYECKUE

CBOWCTBA, IPUMEHEHHE).

37.  OOmwuit 0030p CBOWCTB TEPEXOMHBIX OdIIeMEHTOB. Kiraccupukammsi TmepexomaHbIX
anemeHTOB. OcobennocTu d-snemenToB III rpynmer [ICD.

38.  OOmas xapakTepUCTHKA MOATPYINIBI THTaHA. THUTaH: MPOCTOE BEIIECTBO, COCIMHEHUS
tutana(ll), (I1I), (IV), cnmocoObl UX MOTyYEHUS 1 XUMUYECKHE CBONCTBA.



39. OOmrast xapakTepUCTHKa TOATPYNIBI BaHanus. BaHamuii: TpOCTOe  BEIIECTBO;
coenunenus Bananua(Il), (I11), (IV), (V).

40.  OOmas xapakTepUCTHKa MOATPYNIBI XpoMma. XpOM: IMPOCTOE BEIIECTBO, (PU3HUECKUE U
xummudeckne cporctsa; nonydenue. Coequnenns xpoma(ll), (I1I), (VI), crmocoOs! ux morydeHusl.
XapakTep U3MEHEHHsI KUCIOTHO-OCHOBHBIX M OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB.

41.  OOmas xapakTepuCTHKa MOATPYNIBl MapraHua. MapraHel: MpoCTOe BEIIECTBO;
bu3nvecKkue U XUMU4eckrue cBoicTsa; noiaydenue. Coequnenus mapranna(ll), (I1I), (IV), (VI).
(VII). Xapaktep W3MEHEHHsS] KHUCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOMCTB.

42.  Oo6mas xapaktepuctuka d-snemenTtoB VIII rpynmer. O0mias XxapakTepucTUKa SJIEMEHTOB
cemeiictBa kenme3a. [IpocTele BemiecTBa: (pU3UYECKHE CBOICTBA, B3aMMOJACUCTBHE C
HEMEeTaJlJIaMH, BOJIOM, KUCIIOTAMH; CTIOCOOBI TIOTY4YEHUSI.

43. d-snementsl VIII rpynmbel.  OKCHIBI, TUAPOKCUIBI, TAIOTCHHU b, CYIb(UIBI JIIEMEHTOB
MOATPYIIIHI JKeJie3a B CTENEHX okuciaeHus (+2) u (+3).

44, KoopauHaimonHsle coeIMHEHUs SJIEMEHTOB CEMEICTBA jKelle3a B CTEINEHSAX OKHCIICHUS
0, (+2), (+3): oneKTpOHHOE CTPOCHHUE, TEeOMETpUYECKHE KOH(MUTYpalli, YCTOWYHBOCTb,
Ouosnorudeckas (QyHKIIHS, KHCIIOTHO-OCHOBHBIE U  OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHbBIC
CBOMCTBA.

45.  IlnatuHoBBIE MeTalibl — OOIAs XapaKTepUCTUKA, IPOCThIE BeELIECTBA. buHapHbIE
COCMHEHUS TUIATHHOBBIX METAJUIOB: CTETICHH OKUCIICHUS 3JIEMEHTOB, OKCHIBL.

46.  KoMmIulekCHBIE COEIMHEHHs IUIATHHOBBIX METAJIOB:  KJiacCH(UKAluUs, CTEIeHU
OKHUCJICHUS U KOOPAMHALIMOHHBIC YHCIIa METAJUIOB, TEOMETPUUECKHE CTPYKTYPBI, IPUMEHEHUE.
47.  OOmas xapakTepucTUKa MOArpynsl Meau. [IpocTrie BemecTBa: moiydeHue, Gpu3ndeckue
CBOIICTBa, peakiMOHHas crocoOHOCTh. CoeqMHEeHHUsT MeIu B cTeneHu okucieHus (+1), (+2):
YCTOHYMBOCTH COCTUHEHUI, OKUCIUTENbHbIE CBOMCTBA HOHOB.

48. Coenunenus cepeOpa u 3010Ta B creneHu okucienus (+1), (+2), (+3): ycroilunuBocTh
COEMHEHU I, OKUCIIUTEIIbHBIE CBOMICTBA HOHOB.

49.  OCHOBHBIE THUIBI KOOPJWHAIIMOHHBIX COCIWHEHUH SJICMEHTOB MOATPYIIIEI MEAW U WX
XapaKTePUCTHKA.

50. [Moarpynna nuHka — o0mas xapaktepuctuka. [HMHK - TpocTOe BEIIECTBO: MOTyYeHHUE,
¢u3nyeckue CBOWCTBA, pPEAKIMOHHAs CHOCOOHOCTh, aM(poTepHOCTb. CoeluHEHHs IUHKA!
XapakTep U3MEHEHUS! YCTOMYNBOCTH COETMHEHUHN, OKUCITUTENbHBIX CBOMCTB HOHOB.

51. Prytes kak mpocroe BemectBo. Coemunenus Hg(I) u (II): xapakrep u3MeHeHus
YCTOMYMBOCTH COEIMHEHHUH, OKMCIUTEIbHBIX CBOUCTB MOHOB. TOKCHKOJIOTHUS PTYTH.

52. KoopauwHalMoOHHBIE COEIWHEHHs 3JEMEHTOB IOATPYIIbI IIMHKA — THIIBI, CTPOCHHE,
YCTOMYUBOCTb.

[IpumMmepHbIE€ TECTOBBIE 3aJaHHUS:

Ha cootBercTBHE:

YcTaHOBHUTE COOTBETCTBUE MEXIY (OPMYIOM YaCTHIBI U THIIOM THOpHAM3AIMU OpOuTaNel
LEHTPAJIIBHOIO aTOMa

dopmyIia 4aCTHIIbI Tun ruGpuauzanuu
1) CO2 a) sp3
2) H20 0) sp2
3) [BeF4]2- B) SP

4) NO3- r) sp3d2



YcTaHoBHTE COOTBETCTBUE MEKITY (DOpMYIIOi BellecTBa U €ro Ha3BaHUEM.

dopmyiia BEHIECTBA Ha3zBanue
1) PbO2 a) IMOKCHJ CBUHIIA
2) Ba(OH)2 0) nurunpodocdar HaTpus
3) H2Se03 B) Bosib(pamar sxenesa (I11)
4) Fe2(W04)3 T') CeJICHUCTask KMCIIOTa
5) NaH2PO4 1) TUIPOKCHU 6apus

Ha Bp10Op 0JTHOTO OTBETa U3 HECKOJIBKHUX MPEIOKECHHBIX:
XUMUYECKUH 3JIEMEHT XapaKTEPU3YETCH. ..

1) YHCIIOM HEUTPOHOB;
2) YHCIIOM HYKJIOHOB;
3) YHCJIOM IIPOTOHOB;
4) 3apsIoM aToMa;

5) Maccoii aroma.

B cunuii et OyzeT okpalleHa yHUBepcallbHasi MHMKATOpHAs Oymara B BOJHOM PacTBOPE. ..
1) NHA4CI,

2) CuS04,

3) FeClI3;

4) K3PO4,

5) BaCl2.

VYkaxure, Kakoi U3 MPUBEIEHHBIX NIPOLIECCOB MPEACTaBISIET COO0H BOCCTAHOBIIEHUE:
1) S a SO42-;

2)SaS2-;

3) KaK+;

4) 2Cl- a Cl2;

5) HCOOH a CO2.

ITpu nonyuyennn CO2 u3 MpaMopa Ha MOCHEeIHNUN AEHCTBYIOT:

1) H2S04,

2) HCIO4;

3) HNO3;

4) HCI,

5) H2COs.



HAYYHO-UCCJIEJOBATEJBCKUM MPAKTUKYM 110
XUMHUN

BrickaxkuTe cBO€ MHEHHE MO 3aJaHHIO, MNPOJEMOHCTPUPOBAB CIOCOOHOCTH HCIOJIb30BAThH
COBPEMEHHBIE METOJIbl M TEXHOJOTMH OOy4YeHHs] M JUArHOCTHKH, a TakKe CIIOCOOHOCTb
MIPOEKTUPOBATh UHIUBUAYaIbHbIE 00pa30BaTEIbHbIE MAPIIPYThHI 00YUAIOIIUXCS:

1. IToAroTOBUTH MPOEKT JUTEPATYpHOTO 0030pa MO TeME BBITYCKHON KBaIU(UKAIMOHHON
paboTHI.

2. OdopMuUTh OTYET MO BBIMIOJHEHHOW JKcnepuMeHTanbHOH wact BKP, Bruroudaromuit
MOJTyYEHHBIC IKCIIEPUMEHTAIILHBIC PE3YIbTaThl U MX 00CYKICHUE.



OBIIAS ®U3UKA

IIpumepHble BONpPOCHI K 3K3aMeHY /Jisi NPOBeJIeHHs NMPOMEKYTOYHOH aTTecTauuu Io
AUCHHILINHE:

BrickaxuTte cBoe MHEHHE IO BONPOCY, MPOJEMOHCTPHUPOBAB CIOCOOHOCTh  HCHOJIB30BaTh
BO3MOXXHOCTH 00pa30BaTeNbHON Cpeapl IS JOCTUKEHHS JIMYHOCTHBIX, METalmpeIMETHBIX WU
MPEIMETHBIX pe3y/lbTaTOB OO0y4YeHUs M oOecredyeHHus KauecTBa Y4eOHO-BOCIHUTATEIHHOIO
mpolecca cpecTBaMH IpenogaBaeMon AUCHUILTUHBL «O011as pu3nukay:

IIprMepHBbIi IepeYeHb BOMPOCOB K IK3aMEHY

1. Mopenu B wMexanuke. Cucrembl orcuera. TpaekTopus, [JIMHA WYTH, BEKTOP
NepeMEIICHHUS.

CxopocTb.

Y CKOpEeHHE U €ro COCTaBIISIIOLIME.

[IpeobpazoBanue "ammieo. Knaccudyeckuii 3aK0H CIIOKEHUST CKOPOCTEH.

VYTroBasi CKOPOCTb U YTIIOBOE YCKOPEHHE.

3akonsl HeroToHa.

3aKOH COXpaHEeHMsI UMITYJIbCA.

DHeprusi, paboTa, MOUTHOCTD.

© oo N kWD

Kunernueckas u MoTCHIMAaJIbHAA SHCPIUH.

10.  3akoH coxpaHEHUS MEXaHUYECKON SHEPTHUH.

11.  Vnaap aOGConOTHO yNpyrux v HEYNpyrux Tedl.

12. MoOMEHT UHEPIIHH.

13.  Kunernueckas sHeprus BpalleHHUs.

14.  MowmeHT cuiibl. YpaBHEHHE AMHAMUKY BPAIIATEIbHOTO JBU)KEHUS TBEPIOTO Tela.
15. MoMmeHT umInynbca 1 3aKOH €ro COXpaHEHUsl.

16.  CmoGomnbie ocu. ['mpockor.

17.  3akons! Kennepa. 3akon BeceMupHOro troreHusl.

18.  HewnepumanbHble cUcTeMBI oTc4eTa. CHITBI HHEPIUH.

19.  T'apMoHHMueckue KOieOaHHUs U UX XapaKTePUCTUKH.

20. I"apmonmnueckuit ocrpuuiaTop. [IpyxuHHbIHA, Gu3ndeckuil 1 MaTeMaTHYeCKUi MasiTHUKH.
21.  Bonnosble npouecchl. [IpooabHbIe U MONepeYHbIe BOIHBI.

22.  VYpaBHeHwue Oeryuieil BosiHbl. Da30Basi CKOPOCTb.

23.  HutepdepeH1ys BOJIH.

24.  Crosiuue BOJIHBI.

25.  3BYKOBBIC BOJHBI.

26.  YIbTpa3ByK U €0 IpUMEHECHHE.

27. CraTucTH4ecKuil U TEpMOJANHAMUYECKUN METO/IBI.

28.  OmnbITHBIE 3aKOHBI HEATHFHOTO Ta3a.

29.  VYpasuenue Knanelipona-Menneneesa.

30.  OcHOBHOE ypaBHEHHME MOJIEKYISPHO-KMHETUYECKON TEOPHH HeaIbHBIX I'a30B.
31.  bapomerpuueckas ¢popmyna. Pacnpenenenue bonpimana.

32.  CpenHee YUCIIO CTOJKHOBEHUH M CpeHSS IJIMHA CBOOOHOTO Mpolera MojaeKyl.
33.  OmnbITHOE 000CHOBAHKE MOJICKYISIPHO-KUHETHICCKOH TCOPHH.

34.  SIBrmeHwus mepeHoca B TEPMOJMHAMUYECKH HEPAaBHOBECHBIX CHCTEMAX.

35. Uwucno creneneir CBOOOIBI MOJIEKYJIBI.



36.  IlepBoe Hayayio TEPMOJUHAMHUKHU.

37.  Pabora raza npu U3MEHEHUH €ro o0beMa.

38.  TemnoeMKOCTb.

39.  IIpumeHeHue nepBOro Havyajga TEPMOJMHAMHUKH K U30IPOIIECCaM.

40.  AnmabaTudecKkwii mporecc.

41.  Kpyrogoii nporecc. O6paTumMplii 1 HEOOPATUMBIN TIPOIIECCHI.

42. DHTponHS.

43.  Bropoe Havano TEPMOIUHAMUKH.

44,  TennoBble IBUTaTeNN U X0J0iIbHble MauHbl. [{ukn Kapho.

45. 3aKOH COXpaHEHHUs JIECKTPUUECKOTO 3apsia.

46.  3akon Kynona.

47. OnexTpuueckoe nojie. HanpspkeHHOCTD 371EKTPUYECKOTO TTOJISL.

48.  IlpuHUMD CyNepHoO3ULUH IEKTpOCTaTHUECKUX Nojei. [lone aumos.
49.  Teopema l'aycca i 3JIeKTpOCTaTUYECKOro Iosid B Bakyyme. llpumeHeHue Teopembl
I'aycca.

50.  IloreHuman 3JeKTPOCTaTUUECKOTO MOJIS.

51.  DKBUNOTEHLUAIbHbIE HOBEPXHOCTH.

52. DNEeKTPUYECKHUI TOK, CHUJIa ¥ TUIOTHOCTH TOKA.

53.  CropoHHue cuiIbl. DIEKTPOABIKYIIAS CHUIIA 1 HAIIPSDKEHHE.

54.  3akon Oma. ConpoTuBiI€HHE IPOBOIHUKOB.

55.  3akoH Oma JuIsi HEOAHOPOJHOTO y4acTKa LEMH.

56.  MarHuTHOE 1oJie ¥ €ro XapaKTepUCTUKH.

57. 3akoH buo-Casapa-Jlamaca.

58. 3akoH Amnepa.

59.  MarHuTHOe moJie JABIXKYILerocs 3apsija. JledcTBue MarHUTHOTO IOJI Ha JIBUKYIIUNCS
3apsi.

60.  MarHuTHBIE MOMEHTHI DJIEKTPOHOB ¥ aTOMOB. /[1a- 1 mapamMarHeTusM.
61. SBneHue MeKTPOMarHuTHOM UHAYKINHU. 3akoH Dapajes.

62.  MuaykTHBHOCTH KOHTYpa. CaMOWHIYKIIHUSI.

63.  CBobOomHBIE TapMOHHUYECKHE KOJICOAHNUs B KOJIeOaTeIbHOM KOHTYpE.
64.  DkcrnepuMEHTaTbHOE MOTY4YEeHUE 3JIEKTPOMArHUTHOM BOJIHBI.

65.  DHeprus U UMITYJIbC JIEKTPOMATHUTHOM BOJIHBI.

66.  BausHMe 3€KTPOMAarHUTHBIX BOJH Ha YEJIOBEKa M OKPYKAIOLIYIO CPELy.
67.  OcHoBHBbIE 3aKOHBI ONTHKH. [ToTHOE OTpaXkeHuHe.

68.  Tonkwue MHH3GL

69.  TlorpenrHOCTH ONTUYECKUX CUCTEM.

70.  HHTepdepeHHs cBeTa U METOBI €€ HAOTIOCHMSI.

71.  VurtepdepeHuns cBeTa B TOHKHUX IUICHKAX.

72.  udpaxmus cera. [Ipunuun I'toiirenca-dpenens.

73.  Mudpaxus @payarodepa Ha 1upakIMOHHON pelIeTKe.

74.  Jlucnepcus cBera.

75.  Tlornomenue (abcopOarusi) cBera.

76.  Tlonspuzarus cBera.

77.  AHanu3 MoJsipu30BaHHOTO CBETA.

78.  ®otorddext. Bunsr hororddexra. 3akoHs! BHEITHETO PoTOIDDEKTA.
79.  VYpaBHeHHe DUHIITEIHA.



80.  Macca u umnynbsc gortoHa. JlapneHue creTa.
81. Dddexr Komnrona.



OBLIAA XUMUA

IIpumepHBIe BONPOCHI 1JIs1 NPOBEACHHUS IPOMEKYTOYHOM aTTeCTALUM 110 AUCHHILINHE
IIpumepHBbIii IepeyeHb BONPOCOB K IK3aMeHY

1. OCHOBHbIE IOHATHS XMMHUHU: aTOM, MOJIEKYJIa, XUMHUYECKHUI 37IEMEHT.

2. OCHOBHBIE TMOHATHSA XUMMH: OTHOCUTEIbHBIE aTOMHas M MOJEKYJSApHas Macchl,
KOJIMYECTBO BEIIECTBA (MOJIb).

3. OCHOBHBIE TMOHATHS XMMHHU: BAJIEHTHOCTb, AMIIMPHYECKass U CTPYKTypHas ¢opMmyna
XUMHUYECKOI'O COEAUHEHHUS.

4. OcCHOBHBbIE OHATUSA XUMHUU: XUMUYECKHE U TEPMOXMUMHUUYECKUE YPaBHEHUS.

S. OcCHOBHbBIE 3aKOHBl XHMHUHU. 3aKOH COXpPAHEHMsS] MacChl. 3aKOH IIOCTOSHCTBA COCTaBa.

3aKOH KpaTHBIX OTHOILLICHUMN.
6. 3akoH ABoraapo. MomspHbIi 00beM Ta3000pa3HBIX BEUIECTB IMPH HOPMAIbHBIX
YCIOBUAX. OKCIEPUMEHTAIbHbIE METObl ONPEAEICHUs MOJIEKYJIIPHOH Macchl Ia3000pa3HOro
BellleCTBa (Ha OCHOBaHMHU ypaBHeHUs Kianelipona-MeHzeneeBa; 10 OTHOLIEHHUIO €ro III0THOCTH
K IUIOTHOCTHU APYIOro rasa).

7. 3aKOH DKBHMBAJICHTOB: XUMHYECKHE OKBHMBAJIEHTHL. MomspHas Macca OSKBUBAJICHTA.
@DakTOp 3KBUBAICHTHOCTU. METOIbI ONpeeIeHUs IKBUBAJICHTA.

8. DHepreTuka XHWMHUYECKHX TMPOLECCOB. TermoBoil APQPEeKT XUMHUECKOW peakKIuu.
OK30TEpMUYECKUE U SHAOTEPMUYECKUE PEAKIIUH.

9. Kunernyeckue 3aKOHOMEPHOCTH XUMHUYECKUX peakinil. CKOpPOCTh peakMM U KOHCTaHTa
ckopocTH. MlcTuHHas U cpeassist CKOPOCTh PEaKLUu.

10.  dakropsl, BIMAOLIME HAa CKOPOCTh XMMHUYECKOH peakiuH. 3aBUCUMOCTb CKOPOCTU U
KOHCTaHTBbI CKOPOCTH OT TeMueparypsl. [lonsTue o karanuse.

11.  Xwumwnyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

12. KBaHTOBOMEXaHHMYECKOE NPEACTABICHHWE O CTPOCHMU aroma. KBaHTOBBIE dYHCIa, UX

¢uznueckuit cmbici. PU3NYECKUI CMBICI HOPSAIKOBOTO HOMEpA 3JIEMEHTAa, MAacCoBbIE 4HCIa
aTOMOB, U30TOIIBI.

13. [IpyHOMIIBI 3aITOTHEHUST MHOTOXJIEKTPOHHBIX aTOMOB: IPHWHIIMII HAUMEHBUIEH >HEPIUM,
3anperta [laynu. [IpaBuna KiieukoBckoro u I'yHna. DHepreTudeckue quarpaMmsbl paclpeeieHus
JJIEKTPOHOB B aTOMax.

14. Ilepnonnueckuin  3akoH. Ilepuoauueckas  cucTeMa  XUMHUYECKMX  JJIEMEHTOB
JA.".MenzeneeBa u CBOMCTBA XUMUYECKUX DIIEMEHTOB.

15. Tunbl XUMHUYECKMX CBsi3ed: KOBaJeHTHas CBsA3b. | uOpuamszanus opOuTanei.
HampaBnenHoCTh KOBaJIeHTHOU CBA3H. MexaHu3Mbl 00pa30BaHUs KOBAJIGHTHOM CBSI3H.

16. THUITBI XUMHYECKUX CBSI3€H: HOHHAS CBS3b. TUIBI KPUCTANIMYECKUX PEIIETOK.

17. Tunel XUMHUYECKUX CBsI3ed: MeTajuinueckas cBsi3b. O B3aMMOCBSI3M THINA XUMHUYECKHX

CBSI3eHM M XUMHUYECKHX CBOMCTB BEIICCTB.

18. MexXMONeKyIsIpHOe  B3aUMOJCHCTBHE  (IUMOJIb-AUNONBHOE,  HMHIYKIIMOHHOE W
JTUCTICPCHOHHOE).

19.  BopgoponaHas cBSI3b.

20. PacTBopbl. DNEKTPOMUTBI W  HEIIEKTPOIUTHL. INEKTPOJUTHYECKAS JTUCCOIHAIIHSL.
OCHOBHBIE TIOJIOKEHUS IIEKTPOTUTHICCKOH JUccoIanii. MexXaHn3M 00pa3oBaHUs PacTBOPOB.

21. CrerneHb  ANEKTPOJIMTHYCCKONW JTUCCONMAIIMN, CHJIBHBIE H  CJA0ble DJICKTPOJIATHI.
KoncTaHTa qucconuaniu 3JeKTPOTUTOB.



22. Honnble peakunu B pacTBopax. [loigHbIe M COKpalleHHbIE HOHHBIE YPAaBHEHUS.

23.  DnekTpoiuTHYecKas IUCCONManus Bojbl. IoHHOE Mpou3BecHHE BOMIBI.

24. Bonopoansiit nokazarens pH. [IoHATHE O KUCTOTHO-OCHOBHBIX MHAMKATOPAX.

25. OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuu. (CTeneHb OKHUCIEHUS. Baxneiimne
OKHCITUTEN ¥ BOCCTAHOBUTEIH.

26. Cocranenue ypapHenuit OBP. Meton anekTpoHHOTO Oananca.

217. CocraBnenue ypapHeHudr OBP. Meronq snekTpoHHO-MOHHOTO OanaHca (METOJ
MOJTYPEaKIIni ).

28.  OCHOBHbIE TUIIBI XUMUYECKHUX PEAKIINI: COeAMHEHHUSI, PA3I0KEHHS, 3aMEeILEeHuUs, OOMEHa.
29.  OcHOBHBIC KJacChl HEOPTaHWYECKUX COCIUHCHMIA: OKcHIbl. HomeHknatypa w

CTpYyKTypHBIEe (hopMybl. [lonydenne u XuMu4eckue CBOMCTBA OKCH/IOB.
30.  OcHOBHBIE KJIACCHl HEOPraHMYECKUX COCIMHEHMH: KHUCIOTh. HomeHkinarypa u
CTpyKTypHBIe hopMynbl. [lodydeHne u XuMUYeCKHe CBOMCTBA KUCIIOT.
31.  OcHOBHBIE KJacChl HEOPraHMYECKUX COEAMHEHMH: ocHoBaHMA. HomeHkiatypa u
CTpyKTypHble (opmynbl. IlodydyeHue M XumHyeckue CcBoOMcTBa OCHOBaHUU. AMdoTepHbIe

THJIPOKCHUJIBI.
32.  OCHOBHBIE KJIaCChl HCOPTAaHMYECKUX COEIMHEHHMIA: coi. HoMeHKIaTypa u cTpyKTypHbIE
dbopmysbl. [lonyyeHne u XUMHUYECKHUE CBOMCTBA COJICH.

33. ['unponus coneit.

34.  T'enerwdeckasi CBsI3b MKy BAXKHEUIITMMH KJIACCAMU HEOPTAaHUYCCKUX BEIIECTB.

35.  PactBopsl. CriocoObI onpe/ieieHrst KOHIIEHTPAIUK PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE.
36.  IlonsaTue o reTeporeHHbIX cucreMax. [Ipou3BeneHue pacTBOPUMOCTH.

37. O030p XUMHUYECKHX CBOKCTB S-3JIEMEHTOB.

38. 0O030p XUMHUYECKHX CBOKCTB P-3JICMEHTOB.

39. 0O030p XUMHYECKHX CBOWUCTB d- 3JIEMEHTOB.

IIpumepHBbIii NepedyeHb BONPOCOB K 3a4eTy € OLEHKOM

1. XUMUYECKHUE CBSI3U B OPTaHUUECKUX COCTUHEHUSIX.

2. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU C Y4aCTUEM OpPraHMYECKUX COEAMHEHUU.
Merto 37eKTpOHHO-UOHHOTO Oaanca (MeTO/1 MOTypeaKIui).

3. OCHOBHBIE THUIIBI XUMUYECKUX PEAKLIUN OPTaHUYECKUX COETUHEHUM.

4. OcCHOBHBIE KJIaCChl OpPraHWYECKUX coeAuHEeHHH. HoMeHknarypa M CTpYKTYpHbIE
bopMyIbI.

S. Teopus crpoeHns oprannueckux coequHennii A.M.byrneposa. M3zomepus.

6. OCHOBHbBIE MEXAHU3MbI OPTaHUYECKUX PEaKIUH.

7. Ankanpl. CTpoeHHE MOJEKYJ, THI THOPUIM3AIMK aTOMOB Yrjepoja B aJKaHax.

OcHoBHbIE (pU3NYECKHE U XUMUYECKUE CBOWCTBA.

8. Ankenbl. CTpoeHHE MOJEKYJ, THI THOPUIM3AIMK aTOMOB Yrjepoja B aJIKeHaX.
OcHoBHBIE pU3NYECKHE U XUMUUYECKHE CBOMCTBA.

9. Anxunbl. CTpoeHHME MOJIEKYJ, THI THOPUAM3ALMU aTOMOB YIJepoja B ajKHWHaX.
OcHoBHBIE pU3NYECKHE U XUMUUYECKHE CBOMCTBA.

10.  Ankaguensl. CTpoeHHE MOJIEKYJ, TUI TMOpPUIU3AlMM aTOMOB YIJIepoJia B aJIKaJUCHAX.
OcHoBHbIE Ppu3NUYECKHE U XUMUYECKHe cBoicTBa. Kayuyk.

11.  Apomaruyeckue yrieBonopojabl. CTpoeHne MoJieKynbl OeH3051a. XUMUYECKHE CBOWCTBA
OeH30J1a U er0 TOMOJIOTOB.



12. Cruptel. Ctpoenne (yHKIHOHATBLHOM rpymibl. OCHOBHBIC (U3HMYECKHUE W XUMUYECKUE

CBOMCTBA.

13.  ®enonsl. Ctpoenue GyHKIMOHATHHON Tpymibl. OCHOBHbIE (PU3NUYECKUE U XUMHUYECKHUE
CBOMCTBA.

14.  Anpgeruapl u xetoHsl. CTpoeHrne (YHKUMOHAIBHBIX Tpynn. OCHOBHBIE (U3MYECKUE U
XMMHUYECKHE CBOMCTBA.

15.  KapOGonossie kuciotel. CTpoeHue QpyHKIMoHAIbHON Tpynibl. OCHOBHBIC (pU3MUYECKHUE U
XMMHUYECKHE CBOMCTBA.

16. Ilpocteie u cnoxsbele 3¢upbl. CTpoeHune (yHKIMOHANBHBIX rpynn. OCHOBHBIE
¢du3nuecKkre 1 XMMUYECKHE CBOWCTBA.

17.  Kupsl u macia.

18.  VYrmneBoasl. CTpoeHHe, OCHOBHBIE (PU3HMUECKUE U XUMUYECKHUE CBOWCTBA.

19.  Amunbl. OcHOBHBIEC (U3NUECKHE U XUMUYECKHE CBOMCTBA.

20.  AmmuHoxkucnotsl. CTpoeHHe, OCHOBHbIE (pU3MUECKUE U XUMUYECKHE CBOMCTBA. benku.

21.  BMC. Kayuyku.

22. Nnentudukanys opraHu4eCKuX COSTMHCHU.

23.  IloHsATHE O TeTEepOLUKINYECKUX COeIMHEHMsX. [IATHUIeHHbIe TeTepOLMKIBl C OJHUM

reTepoaToMOM: IHPPOJI, €0 CTPOEHHE M cBoicTBAa. [IpupoaHbIe COeqMHEHUS: TeMOTJIOONH H
XJIOPO(HILIL.



OPI'AHU3ALIUSA UHKIIO3UBHOI'O OBPA3OBAHUA

IIpuMepHBbIii NepedYeHb BONPOCOB K 3a4eTy:

1. PackpoiiTe cTaHOBIIEHNE UHTETPALIMOHHBIX IPOLIECCOB 32 PYOEIKOM.
2. Packpoiite cranoBienue nurerpauuu B Poccun.
3. Onumure COBPEeMEHHBIN B3IJIS[] HA Pa3BUTUE COIMAIBHOM MOJUTHKUA B OTHOILIECHUU

nereit ¢ OB3 u ux cemeil B Halllel CTpaHe.

4. Ha xakue HOpPMAaTUBHO MPaBOBBIE JOKYMEHTHI B OOJACTH COIMAIIBHON M 00pa3zoBaTeIbHOU
uHTerpanuu Jiroae ¢ OB3 Bbl OyauTe onuparhCs B CBOeH MPOPECCHOHATBHON NeITeIbHOCTH?
Packpolite ux CyIHOCTb.

5. B uem 3akirodaercss CyIIHOCTh MHKIIIO3UM? PackpoiiTe MCTOPUKO-CPaBHUTEJIbHBIN aHaINU3
CTaHOBJICHUS MHKJIFO3UBHBIX IIPOLIECCOB B HALIEH CTpaHe.

6. Uem oTnuyaeTcs MHTErpauus U HHKIO3uA? YTo 001ero Mexny HuMu?

7. HazoBuTE MHTErpaTUBHBIE MOJIETTU 00PAa30BaHMUS.

8. HazoBuTte (pakTOphl, BIAUSIONINE HA PAa3BUTHE MHKIIFO3UBHBIX MIPOIECCOB B 00pa30BaHUH.

9. Ha3oBuTe NpUHLMIIBI HHKIIIO3UU.

10. OxapakTepu3yiTe H3MEHEHHS, IPOUCXOISAIINE B CUCTEME CIIEIIMATBLHOT0 00pa3oBaHus?

11.  Packpoiite ¢pyHKINHU ThIOTOpA?

12. B uem 3axmrouaercs poib [IMIIK B nHKITIO3UBHOM 00pa3oBaHuu?

13. Uro Takoe pecypcHblii eHTp? [IpuBenuTe npuMepsl.

14.  Packpoiite ¢yHKIMH y4yuTems-nedeKTosora, padOTAIONIET0 B WHKIIO3UBHOW TpyIe
(kmacce)?

15. Yro Takoe ®I'OC? Packpoiite copepkaHue U YCIOBUS UX PEAM3alUU B MHKIFO3UBHOU
o0pa3oBaTenpHOI cpejie.

16.  UYro Takoe MHAMBUAYaIbHAsI KOPpEKIMOHHas porpamma? [IpuBenure npumep.

17. Kakue oOpazoBarenbHbIC TEXHOJIOTUH UCTIOIB3YIOTCS B HHKIIFO3UBHOM cpeie? OnuimuTe.

18. Kak mposBISIFOTCSL «COIHAIbHAST MOOMIBHOCTBY, «TOJIEPAHTHOCTH» B MPO(deCcCHOHATBHOMN
NeATeTbHOCTH creruanucta-aedexronora? [Ipuseaure npumepsl.

19. Packpoiite coBpeMEHHbIE COIHAIbHO-3HAUMMbIE MPOOJIEMBbI, B pEIIEHHE KOTOPBIX
IPUHUMAET y4acTUe CIIeUATUCT-AePEeKTONOT.

20. HazoBuTte BUIBI TpyJa, KOTOPBIMH MOT'YT OBJIQIETh JIIOJU C HHBAJTUAHOCTBIO.

21. Yto Takoe MCHUXOJOro-megarornyeckoe cormpoBokiaeHue pebdenka ¢ OB3. Ilpuseaute
IIPUMEPBHL.

22. Onumure npoGsieMbl B OpraHUu3alui HHKIFO3UBHOTO 00pa30BaHus B HAIlIEeH CTpaHe.

23. KakoBa poJib 00111€CTBEHHBIX OpraHU3aliii B pa3BUTUN UHKJIFO3UBHBIX ITPOLIECCOB.

24. Packpoiite GopMbl U METO/IbI MOMYISIPU3AIMK 3HAHUNA 00 MHKIIIO3UH B OOIIECTBE.

TpeOoBaHusl K OLlEHKE:

«3a4TE€HO» - 00BEM y4eOHOro mMarepuana yCBOEH B IOJHOW WIIM JOCTaTOYHOW Mepe, OTBETHI
Ha BONPOCH! JIOCTATOYHO TOJHbIE W COJAEp)KaTeNbHBbIE, CTYIEHT CBOOOJHO BIAJE€ET BCEMHU
TEPMUHAMHU, B €r0 OTBETAX IPEJCTaBICHBI IMPUMEPHI U3 IPAKTUKHU., BO3MOKHO, YTO CTYIEHT
JIOITyCKAaeT HEKOTOPbIE OLIMOKH.

«HE 3aYTEHO» - HE YCBOEH y4eOHbIN MaTepuas, OTBEThl HE PAaCKpBIBAIOT CYIIHOCTh 3aJaHHBIX
BOITPOCOB, HET OMOPHI HA MPAKTUYECKUH OTIBIT.



IIpuMepsbI TeCTOBBIX 3a1aHU I

1. YcTaHOBHTE COOTBETCTBHUE TANOB PAa3BUTHUS HHKIIO3UBHOTO 00pa30BaHus 3a pyOeKoMm:
{=no cepemuapr XVIII B. -> mnonHOe OTpULIAaHHE TMpaBa JETEH C OrpaHUYCHHBIMHU
BO3MOKHOCTSIMH 3/I0POBbsI Ha 00pazoBaHue (COIMaTbHAs U NIeIarornyecKast Cerperarus)
=cepenuna XVIII — nmagamo XX BB. -> 3apOoXACHUE HJICH HMHKIIO3MBHOTO OOpa30BaHUS H
nepBble N30MpaTeNbHbIE MONBITKU €r0 peaan3aiu

=40-¢ rr. XX -90-¢ 1r. XX B. -> TepHoOJ OJKCICPUMEHTAJIHLHOTO TIOWCKa B 00JacTH
MHKJII03UBHOI'O 00pa30BaHMs

=c 1994 r. XX B. mo HacTosmiee BpeMs -> OQHUIMATBHOE YTBEPXKJIECHHUE HHKIIO3UBHOTO
00pa30BaHMs U €r0 aKTUBHOE Pa3BUTHE BO MHOTUX CTpaHax MUpa}

2. [lonsiTHe «...» paccMaTpuBaeTCsl Kak IIOJHOLIEHHOE M aJIeKBaTHOE B3aUMOJIEHCTBHE
MEXly YYalIUMUCS C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSl U X CBEPCTHUKAMU, a TAKKe
YUUTENSAMHU B IIpoliecce O0Oy4eHHUs U BO BHEYPOUHOH JEATEIIBHOCTH B 00Ie00pa30BaTeIbHON
HIKOJIe

{=uHKTI03UBHOE 00pa30BaHUE

~HOPMAaTHBHOE Pa3BUTHE

~WHTErpUPOBAHHOE 00pa30BaHKE

~TPaJUIIMOHHOE 00yUYeHuE}

3. ... — TIpoOllecC BOCCOEIMHEHUS, OOBbEINHEHUSI B 1I€JI0€ PaHEe Pa3pO3HEHHBIX YacTe U
AJIEMEHTOB.

{=HHnTerpanus

~uxio3us

~TonepaHTHOCTH

~uddepenmmarus }

4. YcTaHoBHUTE COOTBETCTBUE (DOPM MHTEIPUPOBAHHOTO OOYUEHUS J1eTei:

{= xoMmOuHupoBaHHOoe -> pebeHok c OB3 cnocobeH o00y4aTbcs B Kjacce 370pPOBBIX
CBEpPCTHUKOB, TMOJy4ass HOpPU 3TOM CHUCTEMATUYECKYI0 IIOMOULIb CO CTOPOHBI Yy4YHUTeNs-
nedeKxTosora, yuuTelns-ioronesaa, nearora-ncuxonora

=YaCTHUYHOE -> pPeOEHOK HE CIOCOOEH Ha PaBHBIX YCJIOBHSIX CO 3J0POBBIMH CBEPCTHUKAMU
OBJIa/IeBaTh 00pa30BaTENIbHOM MpOrpaMMoON; B 3TOM cllydyae 4YacThb JHS OHH HPOBOJAT B
CHELIKJIACCax, a 4aCTh JTHSA — B OOBIYHBIX KJaccax

=BpeMeHHoe -> jaeTu ¢ OB3, oOyuarommecss B CHeHUANbHBIX KjlaccaxX M ydariuecs OOBIYHBIX
KJIACCOB OOBEAMHSAIOTCS JUIsI COBMECTHBIX IMPOTYJIOK, MPa3JAHUKOB, COPEBHOBAHUHM, OTJEIBbHBIX
MEPOIPUATHN

=nonHoe ->1-2 pebGeHka ¢ OTKJIIOHEHUSIMU B Pa3BUTHM BIIMBAIOTCS B OOBIYHBIE KJIACCHI (IETH C
pUHOJIANKEN, CITabOBUASIINE WK AETH C KOXJI€APHBIM UMILJIAHTAHTOM ) }

S. ... — JTO CHEIHAJIUCT, KOTOPbIH OpraHM3yeT YCJOBHUS MJIs YCIELIHOW HHTErpauuu
pebenka ¢ OB3 B 00pa3oBaTebHYyIO U COLMANBHYIO Cpely 00pa30BaTeIbHOTO YUPESKICHHUS.
{=TsroTOp

~Kyparop

~Jleexronor

~[Icuxomnor}



OPI'AHUYECKASA XUMUA

IIpumepHble BOMpochbl K 3a4eTy /AJs MNPOBeJAeHHS IPOMEKYTOYHOH aTrTecTalliu 0
AUCHHILINHE:

1.IIpenmer opraHnyecKOil XUMUHU, UICTOPHSI BOSHUKHOBEHHUS U Pa3BUTHSL.

2. Teopus crpoeHusi opraHuyeckux coenuHeHui. Ponb ByTiaepoBa B pa3BUTUM OpPraHUYECKOM
XUMUH.

3. IlpuuuHbl MHOrOOOpa3usi U MHOTOYMCICHHOCTH OPTraHWYECKUX COCIMHEHUH yriepoja.
Knaccudukanus opraHu4ecKux coeIMHEHUN.

4. H3zomepus B OpraHMYECKMX COEIAMHEHUSAX. Buapl H30Mepuu, HU3Y4YEHHBIX KJIAcCOB
OPraHUYEeCKUX COCIUHECHUM.

5. XapakrepucTHKa yYriepoAa KakK 3JI€MEHTa-OpraHOI'€Ha, BAJICHTHBIE COCTOSIHUS, CTPOEHHUE
KapOkaTnoHa, KapOaHWOHA, YTTIEBOJOPOJHOTO paJMKala, UX YCTOMYUBOCTb.

6. Buspl cBsa3elt B oprannyeckux coenHeHusX. OOpa3oBaHue U pa3pbiB BaJCHTHOM CBS3H.

7. OnektponHble 3G(dEeKTbl B MOJEKylaX OpPraHHMYeCKUX COEIMHEHUH (3aMecTHTelH,
BbI3bIBaroIIKE —l, -M 1 +1, +M ahpexTh)

8. Ankanbl (cTpoeHue, H30Mepusi, HOMeHKIaTypa) MeTtobl cuHTe3a. Pu3ndecke CBONCTRA.

9. XuMHYeCKHE CBOMCTBA aJIKaHOB, MeXaHu3M SR.

10. [{ukiansl (CTpoeHUE, XMMHUYECKHE CBOMCTBA), paCpPOCTPOHEHHUE B IPUPO/IE.

11. CriocoObI oTy4eHUs AIKCHOB.

12. Xumudeckue CBOMCTBA alKeHOB (peakiuu npucoeauuenus, mexanmsm AE , AR, mpaBumo
MOpPKOBHUKOBA)

13. Peakiuu nojaumepu3aliy, OKHCICHUS alIKCHOB.

14. Ankanuens! (knaccuguKanus, CTpOeHHe, oydyeHne OyTaaueHa, U30mnpeHa)

15. Xumuueckne CBOWCTBAa CONpSOKEHHBIX JaueHOB (mexanusMm AE ¢ romorenamu
rOJIOT€HBOI0POIaMU )

16. AnkuHbl (CTpO€HHE, H30MEpHs, HOMEHKIJIAaTypa, CIOCOOBl MOJyuyeHUs, (QPU3NUECKUE
CBOMCTBA)

17. Xumudeckue cBoicTBa ankuHOB. CTpoeHHE 3TaHa, STWIIEHA, alleTUICHA, CpaBHEHUE HUX
KHCIJIOTHBIX CBOMCTB.

18.ben3on (ctpoenue, ¢usuueckue cpoicTBa). ComocCTaBleHHE apOMaTUYECKHX CBOWMCTB
OeH3oua, HadTanMHa, aHTpaleHa.

19. DnexktpoduiabHOE 3aMelleHWe B apOMAaTHYECKOM DSy, BIMSHUE 3aMECTUTEINEH,
kiaccugukanus 3amectuteneil. [lonmydenne romonoros 6eH3ona.

20. TlpaBmno opuenTtanuu B OeH3oibHOM Kousiblie. 3amectutenu | u Il psma, Mmexanusm
OpPUEHTHUPYIOLIETO BIUSAHUSA, BCTYIJIEHHE B OeH30sbHOE KoJbLo [II-ro 3amectuTens.

21. MexaHu3M peaklUd XJOpUpOBaHUS O€H30/1a. ODJIEKTPOHHOE CTpPOEHHE XJIOpOeH30Ia,
pacnpeeseHre 3eKTPOHHOM TIOTHOCTH ¢ yueToM —I, +M addexTos.

Oco0ble cBOiCTBa aroma TrajoreHa, Kak 3amectutens | psaa B peakiusx 3JeKTpo(QUILHOrO
3aMeLLEHUs.

22. Xumu4deckue CBOiCcTBa OeH30a.

23. Ctpoenue HadranmuHa. J[oKa3aTelbCTBO PaBHOLEHHOCTH JBYX OEH30JIBHBIX KOJIEI] B
HadTanuHe. XMMUYECKHE CBONCTBA.

24. AwntpoueH, ¢eHaHTpeH KaK apoMaTHyecKkue cucTembl. [uapupoBaHue, OKHCIEHUE
aHTpolLleHa. AHTPaXUHOH, AIU3apUH, AIM3APUHOBbBIE KOJIbLIA.



25. 'eneTnyeckas CBA3b MEXAY YIJIEBOJOPOAHBIMH U FaJOr€HIIPOU3BOJHBIMH YIJIEBOIOPOJAMHU.
26. TamoreHNpoW3BOJHBIC AaJIKAHOB (CTPOCHHME, HW30MEpHs, HOMEHKIAaTypa, (u3ndYecKue
CBOWCTBA M CLIOCOOBI MTOTYYCHHUS)

27. XMHUYECKHE CBOMCTBA TaJIOTCHIIPOU3BOIHBIX YTIJIEBOIOPOIOB.

28. Mexanusmbl peakuuid SN1, SN2 B ankuirajoreHuaax.

29. Peakuu HyKieo(prIIBHOTO 3aMEIIEHUs B apuirajorenuaax. Mexanusm SN2apom.

30. MexMoeKkysipHble B3aUMOJICHCTBUSL B OpPraHMYECKHUX BellecTBaxX (Ha MpUMEpe HM3Y4YECHUS
KJIaCCOB)

31. McToyHMKY MOTy4eHUs YIIeBOIOPOA0OB (AIKaHOB, apEHOB, aJIKEHOB, AJIKUHOB, aJIKOIUEHOB )
B IIPOMBIIIJIEHHOCTH.

32. O1HOaTOMHBIE CIUPTHI, CTPOEHUE, U30MEPHS], HOMEHKJIATYpa, OJyuyEHHE.

33. Xumnueckue 1 (u3n4ecKue CBOUCTBA OHOATOMHBIX CITUPTOB.

34. MHoroaToMHBIE CIIUPTHI. XUMHUYECKUE U (hruzndeckue cBoiicTra. [Ipumenenue.

35. denou, cTpoeHue, GU3NIECKUE U XUMUYECKHE CBOMCTBA. CIIOCOOBI MOTYYEHUS.

36. Anpaerusl, CTpoeHue, HoMeHknatrypa. CrocoOsl monyuenus. usndeckue cBONCTRA.

37. X¥MHYECKHUE CBOWCTBA OKCOCOEIUHEHNH.

38. Keronsl. Crioco6b! nosyuenus. Pu3ndeckue cBONCTBA.

39. Peakiuu HyKJI€O(QHIEHOTO IPUCOCTMHEHUS (MEXaHU3M), KOHICHCAIIUH, TTOJTMMEPH3aIIHH.
40. OgHOOCHOBHBIE KapOOHOBBIE KHCJIOTHI, CTPOSHHE, H30MEpHs, HOMEHKIIATYpa, (PU3NIECKue
CBOMCTBA.

Merons! cuHTE3A.

41. X¥uMHYECKUEe CBOMCTBA KApOOHOBBIX KHUCIIOT.

42.KayecTBEHHbIE pEaKI[MU B U3YYEHHBIX KJIACCAX COCIUHEHMII.

43. IMeHHbIE peaKInu.

I[IpumepHble BONPOCHI K 3K3aMeHY Ui NPOBedeHHs MPOMEKYTOYHON aTTrecTanuu Mo
AUCHHIINHE:

1. [Ipeamer oprannueckoi Xxumuu. VIcTOpus BO3HMKHOBEHMSI W PAa3BUTHsS OpPraHUYECKOMN
XUMHUHU KaK HayKH.

2. Teopus oprannueckux coenuHeHuil. Pois byTieposa B pa3BUTHM OpraHU4YeCKON XMMUMU.

3. N3omepust OpraHuuecKuX COCAMHEHUN.

4. XapakTepucTUKa yriepoja Kak 3J€MEHTa-OpraHOre€Ha; BaJCHTHBIE COCTOSHUS; CTPOCHUE
KapOKaTHOHa, KapOaHWOHA, YTIIEBOJOPOJHOIO pajHKala, UX YCTOHUNBOCTb.

S. Bunsl xumuueckux cCBsi3e B OpraHMdeckux coefuHeHusix. OOpa3oBaHHE U pa3pbiB
BaJICHTHOM CBSI3U. 3alKCh YPAaBHEHUIN OPraHUYECKUX PEaKIuil.

6. Teopust. DIEKTPOHHBIX CMEIIEHUN, TPUMEPBHI.

7. CrieKTpibHBIN aHAJIN3 OPraHMYEeCKUX COETUHEHHM

8. Bunbl HOMEHKIIaTyp OpraHUYECKUX COEIMHEHU.

9. AJnkaHbl (CTpoeHHE, U30MEpHs, HOMEHKJIATypa, METO/bI CUHTE3a, (PU3nYecKre CBOMCTBA).
10.  Xwumwuyeckue cBOWCTBa akaHOB. MeXxaHH3M CBOOOAHOPAIMKAILHOTO 3aMelieHus SR.

11.  Iuxusansl (CTpoeHHE, XUMUYECKHE CBOMCTBA, H30MEPHsI, HOMEHKJIATYpa, MOJIy4YeHHe).

12. Ankensl (cTpoeHHE, G- M T-CBSI3U, MOJSAPU3YEMOCTb T-CBSA3M B alIKeHaX, H30Mepus,

HOMEHKJIaTypa, GU3NIECKUE CBOWCTBA, PEAKIIMHA OKUCIICHHUS.
13. CnocoOsl moydyeHust ankeHoB. IIpaBmio 3aifrieBa, ero OOBSACHEHHE, MEXaHU3MBI
ormemiaenus E1, E2.



14,  Xumwuueckue CBONCTBA aJIKCHOB (peakiuu npucoenuHenus, Mexanusm AR, AE, npaBuiio

MapKkoBHHUKOBA).

15.  Anxamuensl (k1accudukaims, CTpoeHue, MOTyIeHHE OyTaareHa, U30IPEHa).

16. XuMHYEeCKUuEe CBOMCTBA cONMpsKEHHBIX aueHoB (Mmexanusm AR, AE wa npumepe
TUAPOTATIOT€HUPOBAHMS ).

17. Anxusbpl (CTpOCHHE, H30MEpHs, HOMEHKJIATypa, CIIOCOOBI MOJydYeHHUs, (PU3HUIESCKUE
CBOMCTBA).

18. XuMuyeckue cBOcTBa ankuHOB. CTpoeHue 3TaHa, ITHIICHA, alleTUICHA; CPaBHEHUE UX

KHCJIOTHBIX CBOMCTB.

19.  DnektpodmibHOE 3aMelIeHHE B apOMATHYECKOM psy, BIHSHUE 3aMECTHUTEIICH,
kinaccupukanus 3amectureneid. [lomyuenne romonoroB Oensona. IIpaBuna opueHTanuu B
OEH30JIbHOM KoJIblLle. 3aMecTuTesd 1| M 2 poja, MEXaHHW3M OPHEHTHUPYIOLIErO BIIUSHUA.
Berynnenne B 6eH30J1bHOE KOJIBLIO TPETHETO 3aMECTUTEIIS.

20.  XumMueckue CBOMCTBa apOMAaTUYECKUX YIIIEBOJOPOJIOB psijia OeH30Ia.

21.  T'enernueckas CBsI3b MEXAY KilaccaMM OpPraHMYECKMX BEIIECTB (aJKaHbl, AaJKEHBI,
QJIKHUHBI, aPEHBI, CIIUPTHI, OKCOCOCTUHEHHU S, KUCIIOTHI)

22.  T'anoreHonpou3BOJHbIC aJKaHOB. (CTPOCHHE, H30MEpHUs, HOMEHKJIATypa, CIOCOObI
NOJTy4YeHUs1, PU3UIECKUE CBOMCTBA).

23.  XUMHYECKHE CBOMCTBA AJIKUITAIOT€HUIOB.

24.  Mexanmsmbl peakiuii SN1, SN 2 B aKuiranoreHuaax.

25.  Xummueckue cBoicTBa apuiranoreHun0B. Mexanusm SN 2 apowm.

26.  MexMomeKyssipHble B3aUMOJICHCTBHS B OPIaHUYECKUX BELIECTBAX.

217. TepMuHOJIOTHS B OPraHU4ECKON XUMHUH.

28.  OpHoaToMHbIE CIUPTHI. MI30Mepusi, HOMEHKIATypa, JIEKTPOHHOE CTPOEHUE; (PU3NUECKUe
CBOICTBa, IIOJIy4YEHUE.

29. XUMUYECKUE CBOKWCTBA OJTHOATOMHBIX CIIUPTOB.

30. MHoroaromMHble cIUpTHI (INIMKOJIM, MuLepuHbl). [lonydenue, cBoiicTaa.

31. ®enonbl. CTpoeHue, HOMEHKIATypa, U30MEpHUs, OJTyuyEHHE.

32.  Xumuueckue cBOMCTBa (heHOJa, KAYeCTBEHHBIC peaklnu, Mexanu3m SE2.

33. Oxkcocoenuuenus. M3omepusi, HOMEHKJIATypa, OJJIEKTPOHHOE CTPOCHHE; BBIBOA O
BO3MOXHBIX PEAKIUAX, CHOCOOBI MOTyYEHHUS.

34. XUMHUECKUE CBOWCTBA OKCOCOEAMHEHUH, MEXaHU3M HYKJICO(PUIBLHOIO MPUCOETUHEHUS
AN

35. MoHokapOoHOBbIe KHCHOTHL. CTpoeHue, H30Mepus, IMOJy4yeHHe, HOMEHKIATypa.
XUMHYECKUE CBOMCTBA KapOOHOBBIX KUCIIOT.

36.  McTOYHMKH MOTy4eHHS YTIIEBOJIOPOIOB B MPOMBIIICHHOCTH.

37.  OnTHueckas aKTHBHOCTb, ONTHYECKAs M30MEpPUS B M3YYECHHBIX KIJIACCAX COCIWHEHH.
OnTHyecke aHTUIO/Ibl, palleMaThl, UX CBOMCTBA.

38.  Kiacchl opraHuyeckux COeIMHEHU.

39.  KauecTBeHHBIE peaklMy B U3YUYEHHBIX KJIACCaX COEANHEHUM.

40.  VmeHHble peaklMU B M3YYEHHBIX KJIaccaX OPraHUYECKUX COeTMHEHUH.

41.  Kucnornocts Ka (pKa); usmenenue ee ot pa3uyHbIX (GaKTOPOB.

42. OcnoHocTh KB (pKB); paznuunsie ¢pakropsl, Baustonue Ha Ks.

43. @u3nyuecKue CBOMCTBA KIACCOB OPraHWYECKHWX COECIMHEHMH. BnusHue cTpoeHus Ha

tOxum u tOr, ¢gu3nyeckue CBOMCTBa, pACTBOPUMOCTD.
44.  HykiienHOBBIE KUCIIOTHI.



45, [IsTnunenueie rerepounkibl. Pactipoctpanenue B mpupoae. CTpoeHue,CBOMCTBA.

46.  Ilectnunennsle reTepouukiibl. Pacnpocrpanenue B npupoze. CTpoeHne, CBONCTBA.
47. Awmunokucnotel. Knaccudukanus, n3omMepus, HOMEHKIIATypa, MOJyICHHUE.

48. Awmunsl. CTpoenue, knaccudukanus, HoMeHkiatypa. [loxydenne aMuHOB.

49.  XumH4YecKHe CBOMCTBA AMHHOB.

50.  Crpoenue aHWIMHA, B3aMMHOE BIMSHHE aMUHOTPYIIBI M OEH30JILHOTO KOJbIla Ha
XUMHYECKHE CBOMCTBA.

51.  VYruneBonpl. Knaccudukarus, npuMepsl.

52. Mono3s Knaccudukaius, HOMEHKIATypa, MOJy4YCHHE.

53.  buo3sbl, paznuuue B UX CTPOCHUU M XUMHUYECKUX CBOWCTBAX.

54.  Ilonmno3ssl. CTpoeHue, CBONCTBA, IPUMEPHI.

55.  Oxcuxkucnotsl. [lonyuenue.

56.  OKCOKHCIOTHI.

57. Cnoxunsie a¢upsl. [Tonyuenue, cBoiicTBa. Bocku.

58.  XKupsl

59.  OyHKUMOHAIbHBIE MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT, OTy4YEHUE.

60.  Xwumuueckue CBOICTBA PYHKIIMOHAIBHBIX MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT; MEXaHU3M
OMMOJIEKYIISIPHOTO HYKJICO(DMIBHOTO 3aMEIICHHUS Y TPUTOHATILHOTO aTroma yriepoja SN2.
61.  /IByXOCHOBHBIE KapOOHOBBIE KHUCIIOTHI.

62.  OcoOble cBOHCTBA (B OTHOUICHUN K HATPEBAHUIO) OKCUKUCIIOT U aMHHOKHUCIIOT.

63.  Xwumuueckue CBOWCTBA TUHEHHON (hOPMBI MOHO3.

64.  XuMHYeCcKHe CBOMCTBA IMUKIMYECKUX (OPM MOHO3.

65.  Opranuueckue COCTUHEHUS CEpHI.

66. JlnazocoeqMHEHHUS.

67. benkn. AMUHOKHUCIIOTHBIA COCTaB, CBOMCTBA.

68.  Xumuueckue CBOMCTBA OKCUKHCIIOT.

69.  AMHHOCTIHPTEHI.

70.  MeToabl BBIICTICHUS M OYACTKH OPTaHMYECKUX BEIIECTB.

71. Onpenenenne GU3NUECKUX KOHCTAHT OPraHUYECKUX COEAMHEHUH.

72. Xumudeckasi mocy/ia, CiocoObl HArpeBaHUs, OXJIAXKICHUSI.

73.  BzauMHOe BIMSHHE aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEIIECTB.

IIpumepHbIe TeCTOBBIC 3aJaHUSA:

Ha BbIOOp 01HOTO OTBETA M3 HECKOJIBKHUX MPEATI0KEHHBIX:

KauecTtBeHHast peakiiys Ha MPOIEH - 3TO B3aUMOJAECHCTBUE C :
{~x10pom

~OpPOMOBOJIOPOTHOM KUCTOTOM

=OpOMHOI1 BOJIOM

~COJISTHOM KUCIIOTOH }

Hasanue ankena CH2=CH-CH(C2HS5)-CH2-CH2-CH3
{=3-sTmnrexcen-1

~3-MeTunrenTen-1

~4-BUHUJIOKTEH

~3-nponwmirentes-1 }



HPAKTHUKYM 110 HHCTPYMEHTAJIbBHBIM METOJIAM
AHAJIM3A

BrickakxuTe cBO€ MHEHHE IO BOIPOCY, MPOJAEMOHCTPHUPOBAB CHOCOOHOCTH OPTraHU30BAThH
COTPYIHUYECTBO  OOyyaloluXcs, MOAJIEPKUBATh  AKTUBHOCTb W WHHUIMATUBHOCTH,
CaMOCTOSITENIbHOCTh 00YYaIOIIUXCS, pa3BUBATh UX TBOPUYECKUE CIIOCOOHOCTHU:

1. CHsATHE CIEKTPOB XMMHUYECKUX COCTMHEHUN B YIbTPA(PHOICTOBON M BUAMMOMN 00IaCTsIX.

2. PacmudpoBka Y P-CIeKTpOB KETOHOB, KUCIIOT U CIOXKHBIX 3(DHUPOB.

3. CHsiTHE CIEKTPOB OKPAILIEHHBIX HEOPTaHUYECKUX COCIMHEHUN B BUAMMOM 00J1acTu

4. CHATHE CIIEKTPOB XUMHUUECKUX COCTUHEHNH B MH(PAKpaCHON 00JIACTH.

5. Pacumdposka MK-criekTpoB ciUpTOB, KETOHOB, KUCIIOT U CIIOKHBIX 3(UPOB.

6. PacmmudpoBka SIMP-crieKTpoB yriaeBOIOpOAOB, CIIUPTOB, AbICTUIOB, KETOHOB, KHCIOT U
CJIOHBIX 3(pUpOB.



HPAKTHUKYM 110 ®PUZUKO-XUMHNYECKUM METOJAAM
AHAJIM3A

BrickaxuTe CBO€ MHEHHE IO BOIPOCY, MPOJAEMOHCTPUPOBAB CIIOCOOHOCTh OPTraHU30BAThH
COTPYIHUYECTBO  OOyyaloluXcs, MOAJIEPKUBATh  AKTUBHOCTb W WHHUIMATUBHOCTH,
CaMOCTOSITENIbHOCTh 00YYarOIINXCsl, pa3BUBATh UX TBOPUYECKUE CIIOCOOHOCTH:

1. I'a3oBast xpomaTorpadusi, aHaal3 XpoOMaTOrpamMMm.

2. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAJIN3.

3. 'a3okuakocTHast Xxpomarorpadus, aHaau3 XpoMaTorpaMM.

4. KadecTBeHHBII U KOJIMUYECTBEHHBIN aHAJIN3 B Ta30)KUIKOCTHOM XpoMaTorpaduu.

5. DKCIepUMEHTAIbHOE OINPEACIICHUE YACIbHOU 3JIEKTPOIPOBOTHOCTH.

6. DKCIIEpUMEHTAILHOE OIPEACIICHUE MOJISIPHOM 3JIEKTPOIPOBOIHOCTH.



MMPAKTUKYM IO XUMUWYECKOHW UAEHTUOUKAILIUU U
AHAJIM3Y BEIHIECTB

BrickakxuTe cBO€ MHEHHE IO BOIPOCY, MPOJAEMOHCTPHUPOBAB CHOCOOHOCTH OPTraHU30BAThH
COTPYAHMYECTBO  OOy4aroOIIMXCsl, HOJAEPKUBAaTh  AKTUBHOCTb U MHHULMATHBHOCTb,
CaMOCTOSITENIbHOCTh 00YYaroIUXCsl, pa3BUBATh UX TBOPUECKUE CIIOCOOHOCTH:

1. TeopeTnueckue OCHOBBI KJIACCUUECKMX METOI0B aHaJIM3a BELECTB.

2. Hcnonp3oBaHME KOMILJIEKCHBIX COEAMHEHMM M OpPraHMYEeCKMX PEareHTOB B XMMHUYECKOM
aHaJIN3e.

3. OKHCAUTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIMY B XUMUYECKOM aHAJIN3E.

4. KauecTBEeHHBIN aHAIN3: KJIACCH(HUKAIIN HOHOB.

5. CoBpeMeHHbIE METOANKH OOHAPY)KEHUS U pa3AeTICHUs UX CMECH.

6. KonmnmyecTBEeHHBIN IpaBUMETPUUECKUN aHAIIN3.

7. MeTo1bl THATPUMETPHUECKOTO aHAJIN3a: KUCIOTHO-OCHOBHOE TUTPOBAHUE.

8. [IpakTHueckoe NpUMEHEHNE METO/1a PEAOKCUMETPUH.

9. IlpakTHueckoe MpUMEHEHHE METOAAa KOMIUIEKCOHOMETPHH.



MPAKTUKYM IO XUMHUYECKOM 3KOJOI A

IIpumepHBbIe BONPOCHI ISl IPOBEIeHUs] MPOMEKYTOYHOM ATTECTAIUM 0 TN CHHUILIHHE:
0 [Touemy oxpaHa aTMoc(epHOTO BO3[yXa CUMTAeTCs KIIOYEBOH  mpoOiemMoin
03JI0POBJICHUS OKPYXKAIOIIEH Cpebl?

0 @DaxTopsl, BAUSIOUINE Ha TPABUILHOCTh 0TOOPA MPoO aTMOCchEpHOro BO3ayXa.

0 Bunel nornotutenbHbIX IPUOOPOB ISt 0TOOpa Mpod Bo3ayXa.

O OT60p P00 a’po30Jieii U TBEPABIX YACTHII C UCIIOIb30BaHUEM PUIBTPOB ADA.

0 MeTtoauka onpezesieHue cofepxKaHus a3po30Jsl CEpPHOI KUCIOTHI B Tpodax Bo3ayXa.

0 Metoauka onpeereHne CoiepKaHus MapoB aMMHaKa B IpoOax BO3ayxa.

O [lepeuncnure Bce BO3MOKHBIC MCTOYHHMKH, BKIIOYAs W ©CTECTBEHHBIC, IMOSBICHHUS B
atmocepe: CO, CO2, CH4, NO.

0 Onummre Bee criocoOs! okucienust SO2 u SO3. Kak BiuseT Ha OKPYKAIOIIYIO CPELy 3TO
oKucaeHue?

0 [InoTHas nbIMKa, OKYTHIBAIOIIAS MHOTHE MPOMBILUICHHBIE PAiOHBI, MPEACTABIsAET COOOM
pacnbUIeHHbIH cynbdaT aMmMoHUsl. OOBACHUTE €ero 0Opa3oBaHUE.

0 Jns ymenbiieHust coaepkanusi NO B BBIXJIONHBIX Ta3ax NMPUMEHSIOT KaTalu3aTophbl,
KoTopble criocodcTBytoT peakuuu NO ¢ H2 wim ¢ CO. CocraBbTe ypaBHEHHS PEaKIIHM.

O ITox netictBuem armocdeproro SO2 wmpamop mnpeBpamaercs B rturc. CocraBbTe
YpaBHEHHSI PEAKINHU, IIPUBOISIICH K pa3pyLICHUIO MpaMopa.

[ [Toyuemy B Kaxa0M a’poOIopTy BBl HailjieTe OOBSBICHHE, 3allpelIaroliee MPOBO3UTH B
camoJieTe pTyTh B JI0OOM Buje?

0 Omnpenenenue coep:kaHus HUTPUTOB B BOJIE.

0 [lepmanranaTHasi OKMCISIEMOCTh BOABI. METOAMKA OIpeIeICHHUS.

0 XuMmudeckoe moTpebiieHne Kkuciaoponaa (OuxpoMaTHash OKHUCISIEMOCTh). MeToauka
OTIpeIeNICHUSI.

0 buoxumnueckoe norpebienne kuciaopoaa. Meroauka onpeeiaeHus.

O [I{esrounoCTh BOABI. MeToanKa onpeneneHus.

O Kucnotrnocts Bogbl. MeTozuka onpeneneHus.

0 MeTo/1bI TOATOTOBKH MOYBBI K aHAIU3Y.

0 Bopanast BRITSKKa U3 TTOYBHI.

0 Omnpenenenue coepkaHus KalblUs U MarHusi B BOJAHOM BBITSYKKE U3 MTOYBHI.

O Omnpenenenre KUCIOTHOCTH MTOYBHI.

O Omnpenenenue conepkanus Cyab(}ar - HOHOB B BOJHOM BBITSKKE M3 TTOYBHI.

0 BBITSHKKY M3 TIOYBBI: BOJIHBIC, COJICBBIC U MICJIOYHBIC, UX IIPUMEHECHHE.

U MpamopHBI€ U U3BECTHAKOBBIE CKYJIBITYPBI, CTEHBI CTAPUHHBIX COOPYKEHHM, CO3/ITaHHbIE
B JIpeBHeii ['penun u Pumckoit ummnepuu, 3a nocineauaue 30 ger XX Beka pa3pylImifch ropasio
cuibpHee, yeMm 3a mpenpiaynme 2400 ner. Ilouemy? Kakue mporiecchl 3TOMY CIOCOOCTBYIOT?
Hcnonp3yiiTe 3HaHUS O KACIOTHBIX JOXKASIX U XUMUYECKOM COCTaBe MpamMopa M U3BECTHSKA.



HPAKTUKYM 1O XUMHNYECKUM METOJIAM AHAJIU3A

BrickaxuTe CBO€ MHEHHE IO BOIPOCY, MPOJAEMOHCTPUPOBAB CIIOCOOHOCTH OPTraHU30BAThH
COTPYIHUYECTBO  OOy4YaIONUXCs,  MOMJCPKUBATh  AKTUBHOCTh W WHHUIIMATHUBHOCTD,
CaMOCTOSITENIbHOCTh 00YYAIOIINXCS, Pa3BUBATh UX TBOPUYECKUE CIIOCOOHOCTH:
1. TeopeTrueckre OCHOBHI KIIACCUYECKUX METO/I0B aHAJIM3a BEILECTB.
. KonimyecTBEeHHBIN rpaBUMETPUUYECKUN aHAIIN3.
. PacTBOpBI B TUTPUMETPUYECKOM aHATH3E.

. MGTOI[H TATPUMCTPUUICCKOTO aHAJIM3a: KUCIIOTHO-OCHOBHOC TUTPOBAHUC.
. HpaKTI/I‘-IeCKOC MMPUMCHCHUC MCTOJa PCAOKCUMCTPHUH.

2

3

4. CriocoObI TUTPOBAHHSI.

5

6

7. IlpakTueckoe NTPUMEHEHUE METO1a KOMILIEKCOHOMETPHH.



HNPUKJIAJTHASA XUMUA

IIpuMepHbIe BONPOCHI [1JIsl IPOBeIeHUS POMEKYTOUHOMH aTTECTALMM 10 JUCHUILIMHE:

1. Posib n3yueHust BOIIPOCOB XUMHUECKOW TEXHOJIOTUH B CHCTEME MOATOTOBKU YUUTEICH XUMHH.
3HayeHHne XMMHUYECKON NMPOMBILUIEHHOCTH. Pa3BuTre XuMudeckoi npomsliieHHocTd B Poccun
u PecriyOnuke bamkoprocras.

2. TexHonornueckne U TEXHUKO-IKOHOMMUYECKHE MOKa3aTesId XMMHUYECKOIO MPOU3BOCTBA
(IpOM3BOAMUTENBHOCTh W HHTEHCUBHOCTb aNlapaToB, BBIXOJ IPOJYKTa, CeOECTOMMOCTh
npoaykta). IlyTu cHumkeHus ce6ecTOMMOCTH XMMUYECKUX MPOAYKTOB M IOBBIIICHUS KadyecTBa
TOTOBOT'O MPOIYKTA.

3. [Monatue o xummko -texHonorudeckom mpouecc (XTII). Knaccuduxaums XTIT mo
($a30BOMY COCTOSIHHIO pEareHTOB M MPOJYKTOB PEAKIMH, IO XapaKTepy XUMHUECKUX PEaAKIIUH,
o MeTojaM OOpabOTKM M MapaMeTpaM TEXHOJOTHYECKOTO peXHMa W JIPYTUM MpHU3HAKAM.
[TpuBecTH KOHKPETHBIE IPUMEPBI.

4. CKopocTh XMMHKO-TEXHOJIOTHYecKoro mporecca. Crnoco0sl Beipaskenus ckopoctu XTII.
®axropsl, BIHsonEe Ha ckopocTh XTTI.
5. PaBHOBecMe B XHMMMKO-TEXHOJIOTMYECKOM IIPOLIECCE M OLIEHKAa BO3MOXXHOCTEHW €ro

cmenienus.  [Ipumenenne npuHnuna Jle-Illatense  mug  ompexneneHuss  mapaMmeTpoB
TEXHOJIOTMYECKOI0 PeKUMa (I10Ka3aTh Ha KOHKPETHBIX IPUMEPAX).

6. Knaccudpukanus XumMudeckux peakTopoB. TpeOoBaHUS K XMMHMUYECKHUX PEAKTOpaM.
PaccMoTtpeTs Ha npuMepe KOHKPETHBIX XUMHUKO -TEXHOJIOTHYECKUX MTPOLIECCOB.

7. I'oMmorenHsle mporeccsl n anmnaparsl. PaccMOTpeTs Ha pUMepe KOHKPETHBIX XMMHKO -
TE€XHOJIOTMYECKUX IPOLIECCOB.

8. 3HaueHUe KaTaau3a B XUMHUYECKOW MpOMbIIUIEHHOCTH. CyIHOCTh M BUABI KaTalln3a.
[TonsiTE aKTUBUPOBAHHOI'O KaTAIUTHYECKOTO KOMILIEKCA.

9. Metoapl  moay4yeHHs  Karaau3aTopoB. IIpoMblllieHHBIE KOHTaKTHbIE MacChl U
TpeOoBaHus, NpeabsiBiseMble K HUM. KoHTakTHble anmapaTbl KaTaIUTHUYECKUX IPOIIECCOB.
Bunp! knaccudukanyu cbipbs B XAMUYECKON POMBIIUIEHHOCTH.

10.MeToasl MOATOTOBKHU ChIpbs K nepepaboTke. KoMOMHUpOBaHHBIE TPOM3BOJICTBA HA OCHOBE
KOMIIJIEKCHOT'O MCMOJIb30BaHUs ChIpbs. [loHATHE 0 MalOOTXOAHOM U OE30TXOAHOM TEXHOJIOTUU
(mpuBecTH MpUMEPHI).

11.ITpon3BOACTBO CTEKIA, KEPAMUKHA U MUHEPAIBHBIX BSKYIIUX BELIECTB.

12.IIpou3BoACcTBO  cTalid  (MapTEHOBCKHM  CIOCOO, KHCIOPOJAHO-KOHBEKTOPHBIA  CIIOCOO,
AJIEKTPOIUIaBKa). TeXHOIOTHYECKHE CXEMBI.

13.  TIpow3BOACTBO aOMUHHS U €ro cruiaBoB. CBOWMCTBA M MYTH WCIOJIB30BAHUS ATFOMUHUS
U €r0 CIJIaBOB. DKOJIOTMYECKUE acTeKThl TPOU3BO/ICTBA.

14. IlpomsBojacTBO Kaydyyka U  pe3UHBl  (MOAUOYTAaIUEHOBBIN,  MOJUU3OMPEHOBHIN,
JUBUHWICTUPONBbHBIA).  TexHoJormss  MOJydeHHs]  pPe3WHOBBIX — M3Aenud.  MexaHu3Mm
BYJIKAHU3ALUH.

15.ITonmumepr3aliioHHbIE TOJUMEPBI U IJIACTMACChl HAa UX OCHOBE. [lonyueHue, cBOMCTBA U TyTH
MCII0JIb30BaHUs OJMMEPHU3ALIMOHHBIX TIOJMMEPOB U TIACTMACC HAa UX OCHOBE.

16.1Tpon3BoacTBo 1Em0I03bl. [IpON3BOACTBO XUMHUYECKUX BOJIOKOH. DKOJOTUYECKUE ACTIEKTHI
JAHHBIX MPOU3BOJICTB.

17. [TonukoHAEHCAMOHHBIE TOJIMMEPHI U TIJIACTMACCHI HA UX OCHOBE. [lonydenue, cBoiicTBa
U IIyTH UCMOJIb30BaHUS MOJIMKOH/IEHCAIIMOHHBIX MTOJMMEPOB U TIACTMACC Ha UX OCHOBE.



18.ITpon3BOACTBO areTHwiIeHa U ero rnepepadboTka (MeXaHW3M, KHHETHKA, TEPMOJMHAMHKA).
TexHonmoruueckas cxema. [1yTu ucnosib30BaHus aleTUICHa B XUMUYECKON MPOMBIILIIEHHOCTH.
19.1lpou3BoacTBO  3TWJIOBOrO  cnupra  (MEXaHMKa,  KUHETHKA,  TEPMOJIMHAMUKA).
TexHonornueckas cxema. [Tyt ncnosnb30Banus STUIIOBOTO CIIUPTA. DKOJIOTHUECKHE

aCIEKThI IPOU3BOJICTBA.

20.ITIpon3BoacTtBo uyryHa. DHU3MKO-XMMUYECKHE OCHOBBI MPOU3BOJACTBA. TEXHOJIOrMYecKas
cxema. OTXOApl MPOW3BOJACTBA M IMYTH HMX HCIOJb30BAHUS. DKOJIOTUYECKUE AaCIEKThI
MIPOU3BO/JICTBA.

21.Bojbl 1 ee uCroap30BaHNEe B XUMHYECKOW MMPOMBIIIIICHHOCTH. TpeboBanus,

IpEeIbsABISEMbIE K KauecTBY IHUTheBOM Boxabl. [loAroroBka BOJBI K MCIOJNB30BAaHUIO B
XUMHUYECKON IPOMBIIUIEHHOCTH.

22.CunTte3 MeraHona (MEXaHU3M, KHHETHMKA, TepMOJAMHAMHUKa). TexHojorumyeckas cxema.
CBOIiCTBO U IPUMEHEHHUE METaHOJIa. DKOJOTUYECKUE ACTIEKTHI IIPOU3BOCTBA METAHOJIA.
23.I1pou3BOACTBO  YKCYCHOM  KHCIOTHI  (MEXaHHM3M,  KHHETHKAa,  TEpMOJWHAMHUKA).
Texnonoruueckass cxema. CBoOicTBa M NPUMEHEHUE YKCYCHOM KHCIOTBHL. DKOJOTHMUYECKUE
ACTEKTHI ITPOU3BOJICTBA.

24 KokcoBanue kameHHoro yris. [lepepaborka mpsiMoro kKokcoBoro rasa. IIpoaykTel u ux
IPUMEHEHHE. DKOJIOIMYECKHUE aCIIEKThI IPOU3BOJICTBA.

25.1Ipomecc KaTaTUTHYECKOTO KPEKWHTa IMHPOKOW HEPTSIHOH (pakumu (MEXaHH3M, IMPOIEcC,
KMHETUKA, TEPMOJAMHAMUKA, OCHOBHBIE XUMHYECKHE peakiuu). TexHoyornuyeckas cxema,
OCHOBHAsl ammaparypa, MNpPOAYKTbl KPEKHMHIa M HMX I[pPUMEHEHHE. OKOJIOIMYECKHE AaCIIEKThI
nporecca.

26.I0psimast meperonka HedTu. TexHomormueckass cxema. OcHoBHasi ammapatypa. [IpomyKkTbl
MEPEeroHKu HePTH, UX KAueCTBO M NMpPHUMEHEHHE. DKOJOTHYECKHE acleKThl IMpolecca MpsMOon
MEPErOHKU HEPTH.

27. IIpou3BOACTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM (MEXaHH3M Ipolecca, KHHETHKA,
TepMoarHaMuKa). TexHomornyeckas cxema. OTX0/bl NPOU3BOACTBA U MYTH UX MCIOJIb30BaHUS.
DKOJIOTUYECKHE aCIEKTHI.

28. Ilpon3BoacTBo (pochopHBIX yIOOpPEHU U TyTH

UX HCIOJIb30BAHUS. DKOJIOTMYECKHE aClIeKThl IPOU3BOJICTBA.

29.ITpou3BOACTBO KAMTUHHBIX yaoOpeHuid. OTXObI TPOU3BOJCTBA U MTYTH UX

MCIIOJIb30BaHUs. JKOJIOIMYECKHUE aCIIEKThI TPONU3BO/ICTBA.

30.IIpousBoacTBO  pa30aBICHHOM  a30THOM  KUCIOTHI  ((PU3UKO-XMMHUYECKHE  OCHOBBI
MPOU3BOJICTBA, KHHETHKA, TEPMOJIUHAMUKA). TeXHOIOrnuecKas cxema. JKOJIOTMUYECKUE aCIEeKThI
npolecca Moxy4eHHs a30THOM KUCIIOTHI.

31. CuHTe3 aMMMaka B TPOMBIIUIEHHOCTH ((PU3MKO-XMMHUYECKHE OCHOBBI NPOM3BOJICTBA,
KMHETUKa, TepMOoAMHaMuKa). TexHonornueckas cxema. CBONCTBa aMMHaKa M €ro MpUMEHEHHUE.
DKOJIOTUYECKHE ACTIEKTHI IPON3BOCTBA.

32. TIpou3BoACTBO a30THHIX yaoOpeHuil. OTXO0Jbpl MPOM3BOJACTBA M MYTH MX HCIOJb30BaHUS.
OKOJIOTUYECKHUE ACTIEKTHI IIPOM3BOCTBA.

[IpumepHbIe TeCTOBBIE 3aJaHUS:

Ha BeIOOp 0JTHOTO OTBETa M3 HECKOJIBKHX MPEIOKCHHBIX

OWIBTPBI, UCTIOIB3YEMBIE JIJIT OYUCTKU BOJIBI TIOCIIC OTCTAWBAHUS U KOAT YIS
1. ITecuansle

2. OKcua aTrOMUHHAS



3. TkaHEBBIC

4. AcOecTOBBIE

Ha cootBercTBHE:

XI/IMI/I‘-ICCKI/Iﬁ METOA OUYMCTKHU BOABI OCHOBAH HA OCAXXIACHHUHW HMOHOB KaJIbIIUSI WU MAar"duvusa B BUIC
TPYIHOPACTBOPUMBIX COCAMHEHWM, BBIIAJAIONUMX B O0cagok. Peakuum ycrpassiomue

KECTKOCTb..
1.Bpemennyto a) Ca(HCO3)2 + Ca(OH)2 [1 2CaCO3 + 2H20
2. ITocrostHHYIO 6) CO2 + Ca(OH)2 [ CaCO3 + H20

B) MgSO4 + Na2CO3 [ MgCO3 + Na2S04
r)CaSO4 + Na2CO3 [] CaCO3 + Na2S04



IHCUXOJOTI'O-IIEJAT'OI'MYECKAA TUATHOCTUKA "
KOPPEKLUS PA3BBUTHUA JETEW U TOJPOCTKOB

HpnMepnble BOIIPOCHI JIA IIPOBEACHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTalum:
. HCI/IXOI[I/IaFHOCTI/IKI/IZ MOHATHE U OCOOCHHOCTH.
. HpC,I[MCT IICUXOJHNAarHOCTHUKH. CBs3b C ApYrumMu 007aCTsIMH IICHXOJIOTHYECKON HAYKH.
. HpI/IHHI/IHH IICUXOAHUAarHOCTHUKH.
. OcHoOBHEIE HUCTOPUYCCKHUEC TCHACHIIMN B Pa3BUTUU MHpOBOﬁ IICUXOAHUAarHOCTUKH.

1

2

3

4

5. Cnenm¢uka CTAaHOBJICHUS M Pa3BUTHS OTEUECTBEHHON MICUXOAMATHOCTHKH.

6. OCHOBHBIE TUATHOCTUYECKUE TIOAXO0/IbI: OOBEKTHBHBIHN, CyOBEKTHBHBIM, TPOCKTHBHBIH.

7. COBpEMEHHOE COCTOSIHME JUArHOCTUUECKOMN MPAKTUKH.

8. Manogdopmann3oBaHHbBIE METOJAbl B ICHUXOJMArHOCTHKE: HabOmroneHue, Oecena, aHaM3
IPOAYKTOB JAEATEIbHOCTH.

9. TecT KaKk cTaHAAPTU3MPOBAHHOE U3MEpeHue. MeToauyeckre 0COOEHHOCTH TeCTa.

10. PaznuyHbIe MOIX0/IbI B KITaCCH(UKAIIUN TECTOB.

11. ®opmanbHble KPUTEPUHU B KITaCCU(PHUKALIMU TECTOB. [ pyIIbI TECTOB 110 UX HANPABIEHHOCTH.
12. Tunsl 3a7a4 B TECTOBBIX METOJMKAX. 3aJayd 3aKpbITOrO THUIIA: aJbTEpHATUBHbBIE U
MHO’KECTBEHHBIX IIP00. 3a/1a4ll OTKPBITOTO THUIIA: JJOTIOJHEHUSI U CBOOOJHOIO0 KOHCTPYHUPOBAHUS.
13. OcHOBHBIE HaNpaBICHUs CTAHAAPTU3ALUHN TECTA: YCIOBUI MIPOBEJIEHUS TECTA, CTUMYJIBLHOTO
Mmarepuaia, 00pabOTKH U HHTEPIPETALUH PE3YIbTATOB TECTHPOBAHUSI.

14.  Tlonstue  CTaTUCTUYECKOM  HOpPMBI.  JlOBEpUTENIBHBI  WHTEpPBAT  CPEIHETO.
PenpezeHTaTUBHOCTH HOPM.

15. KoHkpeTHble mNpuUMepbl CTaHIAPTHBIX (OLEHOYHBIX) IIKal B ICUXOJUarHOCTHUKE:
HpoleHTUIIbHAs 1Kaia, [Q-mkana, T-mkana, mKana CTEeHOB U IpYyTHe.

16. CouunajibHO-IICUXOJOTHYECKUH HOPMAaTUB M OCOOEHHOCTH €ro ucnosib3oBaHus. [loHstue
TEHJCHIIMU COLIMATIbHO-’KEIaTeIbHOIO OTBETA

17. HagesxHOCTh M BaIMAHOCTB: CIIOCOOBI MX OIpeneneHus. JJoCTOBEpHOCTh Kak clielnaabHas
Pa3HOBUIHOCTh BAJIMIHOCTH IPUMEHUTEIBHO K TECTOBBIM CAMOOTUYETaM.

18. MeTonuKu AMArHOCTUKH MMO3HABATEIHLHOM Cephl B MIIQ/IIIEM IKOJILHOM BO3pacTe.

19. OcoGEeHHOCTH ¥ METOJIUKHU TUArHOCTUKU JIMYHOCTH B MIIQJIILIEM LIIKOJILHOM BO3pacTe.

20. MeToauKHU TUarHOCTUKHU MO3HABATENbHON Cephl B OJPOCTKOBOM BO3pacTe.

21. MeTtoauku 1MarHOCTUKH JTUYHOCTH B ITOJIPOCTKOBOM BO3pacTe.

22. MeToOMKU JMAarHOCTUKH MEXJIMYHOCTHBIX W MEXIPYNIOBBIX OTHOUIEHUH JeTed Hu
MOJIPOCTKOB.

23. Hcnonb3oBaHWE pPE3yJAbTAaTOB ICUXOJUATHOCTHKU B MPOEKTUPOBAHUM WHIUBUIYaTbHBIX
00pa30BaTeNbHbIX MapLUIPYTOB 00yYarOIINXCS.

24. CyIIHOCTh TICUXOJIOTHYECKON KOPPEKIMHU, OMpeNeseHue, 3a/ladyd, OCHOBHBIC MPUHIIMIIBI,
(dbopMBbI OpraHu3aluy.

25. HanpaBneHMs ICUXOKOPPEKIIMOHHOM 1€ATENbHOCTH.

26. IloHATHE NICUXOJIOIMYECKOM MMOMOILHU, CTPYKTYpa U BUJIbI ICUXOJOTUYECKON TOMOIIH.

27. Ilcuxonoruyeckne METObl BO3AEHCTBHUS HAa IMYHOCTD, UX XapaAKTEPUCTHUKA.

28. IlcuxonnHaMU4YeCKuil MOAX0A B KOPPEKIIUH.

29. IloBeneH4ecKknii MoAX0 ] B KOPPEKIIUH.

30. DK3UCTEHIINATBHO-TYMaHHCTUIECKOE HANIPABJICHNE B KOPPEKIINH.

31. IIpoGnembl ICUXOIOTHUECKON KOPPEKIIMU B OT€YECTBEHHOM MICUXO0JIOTHH.



32. TeopeTnyecknue OCHOBBI IMYHOCTHO-OPUEHTUPOBAHHOM MCHUXOJOTHUYECKON KOPPEKITUH.

33. Hcnonb30BaHNEe BO3MOXKHOCTEH 00pa3oBaTeIbHOM Cpebl JUIsl JOCTHXKEHHS JIMYHOCTHBIX,
METaNpEeIMETHBIX M MPEIMETHBIX pe3yabTaTOB OOYyYEHHUS CpeICTBAaMH IPENoIaBacMOro
y4eOHOro npeamMera.

34. KoppekinoHHo-pa3BuBaroas padboTa ¢ arpeCCUBHOCTBIO Y IETEH U TIOJPOCTKOB.

35. KoppekinoHHo-pa3BuBarolas padoTa ¢ TPEBOXKHOCTBIO M CTPAaXaMu Yy JA€Teil U OJPOCTKOB.
36. KoppekuuoHHO-pa3BuBamomas padboTa ¢ MEXKIMYHOCTHBIMH U MEXIPYNIIOBBIMU
OTHOILEHUSIMU y AE€TEH U MOJPOCTKOB.

37. KoppeKkuroHHO-pa3BUBaoIas padoTa ¢ 0COOEHHOCTSIMH CaMOCO3HAHUS U CaMOBOCIIPUSTHUS
B [IOJIPOCTKOBOM BO3pacCTe.



HPUMEHEHUWE IEPCOHAJIBHBIX KOMIIBIOTEPOB B
XUMHUN

HpnMepnble BOIIPOCHI K 32a4€TYy C OLIEHKOM 1J1s NnmpoBeaACHUSA HpOMe)l(yTO'{HOﬁ arrecralnum
o JIMCUMIIJIMHE:

1. Co3znaTh Mpe3eHTaIuIo 10 TeMaM OPraHuYeCcKO U HEOPTaHUYECKON XUMUM.

2. CkonpoBats daitnel popmara ISIS.DRAW B ¢aiin hopmata WORD

3. Paccmotpers ¢ momomieto  yueOHoOM mporpammbl cnekTtpel AMP  13C  BemectBa
Pa3IMYHOUN CTPYKTYPHI.

4. PaccmoTpeTs ¢ moMonisio yuebnoit mporpammsl criektpsl AIMP 1H BemiectBa pa3znuyHoi
CTPYKTYpBHI.

S. Co3zniaTh TEKCTOBBIHM TOKYMEHT ¢ IpuMeHeHueM nporpammsl [ISIS.DRAW.

6. W3omepust B OpraHmdeckux COEAMHEHMSX. BuIbl u30MepUH, H3YYEHHBIX KJIacCOB
OpPTaHUYECKUX COCTUHEHUIA.

7. XapakTepucTuKa yriiepojia Kak 3JIeMEHTa-OpraHOTeHa, BAJICHTHBIE COCTOSIHHS, CTPOSHHE
KapOKaTHOHa, KapOaHUOHA, YIIIEBOJOPOIHOTO paJHMKaia, UX YCTOHYHBOCTb.

8. Bunei cBsi3eit B oprannyeckux coeannenusx. OOpa3oBaHue U pa3pbiB BAJICHTHOHN CBS3U.
9. OnexkTpoHHbIe A3(GQGEKTHI B MOJEKyJaX OPraHUYECKHX COEJIWHEHHH (3aMEeCTUTENH,
Bbi3pIBarorme —l, -M u +1, +M a3 dexTsr).

10. XHUMHUYECKHE CBOMCTBA allKaHOB, MeXaHM3M SR.

11. Huxnans! (CTpoeHUEe, XUMHUYECKHE CBOMCTBA), paCIPOCTPOHEHUE B MIPUPO/IE.

12. XHWMHYECKHE CBOMCTBAa aJKEHOB (peakmuu npucoenuHeHus, mexanmsm AE , AR,
paBuiIo0 MOPKOBHHKOBA)

13. Peakuuu nmonumMepusaium, OKUCICHHS aJTKEHOB.

14. XUMUYECKUE CBOMCTBA COMPSOKEHHBIX JuEHOB (MexaHusM AE ¢ TOMOreHHBIMHU
raJIOr€HBOIOPOIAMH ).

15.  benson (ctpoenme, uznueckue cBoiicTBa). COMOCTaBICHHE apOMAaTUYECKUX CBOWCTB

OeH3oa, HaQTaIMHA, aHTpaIeHa.

16. OnekTpoduIbHOE 3aMElIeHHe B apOMATHYECKOM psy, BIHUSHHE 3aMECTUTENEH,
knaccudukanus 3amectuteneit. [lomyyeHne romonoros 6eH3ona.

17. [TpaBuno opueHtanuu B OeH30i1bHOM Konblle. 3amectutenu | u Il psma, mexanusm
OPUEHTHUPYIOIIETO BIUSHUA, BCTYIJIEHHEe B OeH305bHOE KOMbIlo [II-ro 3amectuTens.

18.  MexaHu3M peaklMH XJIOPUPOBaHHs OeH30/a. DJIEKTPOHHOE CTpPOEHHUE XJIOopOeH30Ia,
pacripesiefieHle JIEKTPOHHON TIOTHOCTH ¢ yueToM —I, +M addexToB. Ocobwie cBOICTBa aTOMa
raJIoTeHa, Kak 3aMecTUTeNs | psijia B peakiusix IeKTPOPIITHHOTO 3aMEIICHHUS.

19. Mexanusmsl peakiuii SN1, SN2 B ankuiaragoreHumax.
20.  Peaxmum HykJIeo(pHIBHOTO 3aMEIEHHS B apuiranoreHuaax. Mexanusm SN2apom.
21.  Onrtuyeckasi akTHBHOCTb, ONTHUYECKAs! H30MEPHs B U3YYSHHBIX KJlaccaX COCTUHEHUH.

22. OnTuyecKue aHTHUIIOABI, palleMaThl, HX CBOMCTBA.



TEOPUA U ITPAKTUKA XUMHNYECKOI'O OKCHHEPUMEHTA

IIpumepHbie BOmpochbl K 3a4eTy /Jisl NPOBEJEHUS] NMPOMEKYTOYHOW AaTTeCTAMU [0
AUCHHILINHE:
1. OcHoBHbIE MpaBUjIa U OpraHu3anus paboThl B XUMUYECKOH J1ab0paTopuu.
2. Onumure OgHYy M3 KOHCTPYKIUM JUIsl JEMOHCTPALMH OIBITOB, CONPOBOMKAAOIIUXCS
BbI/IeJICHHEM /10BUTHIX ra3oB. [IpaBuna Th npu pabote ¢ ra3000pa3HbIMU BELIECTBAMHU.
Meps! Th npu npoBezieHHH ONBITOB, COPOBOXKIAIOIIUXCS BBIACICHUEM SITIOBUTHIX Ta30B.
Mepsi Th npu skcruryaTanuy 3JIeKTpooOOpyI0BaHHS.
Mepst Th npu pabore ¢ nienoyamu.
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6. Meps! Th npu pabote ¢ kuciaoramu.

7 Mepst Th npu pabote ¢ pU3n0I0TrHUeCKU-aKTUBHBIMH TBEPIBIMHU BEILIECTBAMHU.

8 Mepst Th npu pabote ¢ pU3n0I0rHIeCcKr-aKTUBHBIMH KHUJIKUMHU BEIIECTBAMHU.

9 Mepsi Th npu paboTte ¢ OpraHUYECKUMH KUIKOCTSIMH.

10. OO6parienue co CIUPTOBKAMH M CYXHUM TOPIOYHM.

11. Meronuka TYIIEHHS HEKOTOPHIX BHUAOB  TOXApoB  (3aropeBLICHCS  OAEXKbI,
JIETKOBOCIUIAMEHSIOIIENCS KHMJIKOCTH, II0KapOB Ha 3JIEKTPOYCTAHOBKAX, Ha JIaOOpaTOpHOM

CTOJI€, B BBITSDKHOM TIKaQy).

12.  Ilpu4MHBI HECOBMECTHMOCTH OTHEIBHBIX XUMHYECKHX pPEaKTHBOB M PHUMEpPHI
MPOUCXOSIINX IIPH STOM PEaKIUil.

13.  Ilepeunciute B ONpPEICICHHOM TMOPSIKE NEHCTBUS IO MPHUTOTOBICHHIO 5%-HOTO
pacTBOpa €IKOro HaTpa U3 Kycka TBepaoH miesnoyu maccoit 300rp.

14.  Kak opranuszoBarh Hanbosee 0€30MaCHO JAEMOHCTPALIMOHHBIM ONBIT B3aUMOJCHCTBUS C
BOJIOH II[EJTOYHBIX METAILIOB?

15. CnocoObl oOka3aHusi IE€pPBOM IOMOIIM IPU TEPMHUUECKUX OXKOraxX, PpaHEHHSIX MU
KPOBOTCUCHHSX.

16. JleficTBHE Ha OPraHU3M BPEIHBIX a30B,, IPU3HAKNA OTPABJICHUS U MEPBI IEPBOU MOMOIIU
IIPY OTPABIICHUH UMHU.

17. OnuiuTe METOI OYMCTKHU BEIECTBA (PUILTPOBAHUEM, TPUOOPHI U 0OOPYIOBAHUEM.

18.  OnuummTe METO/ OYUCTKH BELIECTBA BO3TOHKOU, MPUOOPHI U 000PYOBaHUH.

19. Onummre METO] OYUCTKH BEIIECTBA MEPETOHKOM, TPUOOPHI 1 000PYAOBaHHUE.

20.  Onwummute METOoIbl XpoMaTorpaduiyeckoil OYMCTKU BEIIECTBA, BUJIbI, IPUEMBbI, TPUOOPHI
U 000py/I0OBaHHUE.

21.  CobGepure npubOp i MOTYUYEHUS STUIICHA.

22.  Kaxk moyrydaroT ¥ COOUPAOT ra3 XJIOPOBOIOPOI.

23.  Dranbl XHMUYECKOTO SKCIIEPUMEHTA

24.  Jlupaxtuueckue GyHKIUH U GOPMBI XUMHUYECKOTO IKCIIEPUMEHTA.

25.  Meroauka mpoBeICHUS IEMOHCTPAIMOHHOTO YKCTIEPUMEHTA.

26.  Meroauka npoBeieHUs PPOHTANBHOTO U TPYIIIOBOTO SKCIIEPUMEHTA.

27.  Dranbl NPOBEICHHS UCCIIEA0BATENBCKON PaOOTHI.

28.  Ilokaxxute U OOBSICHUTE TEXHUKY pabOTHI C MEPHOM MOCYIOM.

29.  TlokaxuTe U OOBSACHUTE TEXHUKY pabOTbl C BECaMH, B3STHE HABECKU M €ro
pacTBOpEHHE.

30.  TloxaxuTe u OOBSICHUTE TEXHUKY OCAXKIEHHS, (PMIIBTPOBAHUS U IPOMBIBAHHS OCAJIKA.

31. Mertoandeckue IpreMbl UCIIOIB30BaHUsI PUOOPOB



32.

Mourax npubopa a5l CHHTE3a HEOPTaHUYECKUX U OPTaHUYECKUX BEIECTB.

MoHnTax mpubopa i NeperoHKy KUIKOCTEH.

33.
34.
35.
36.
37.
38.
39.

Kakue onepauny npousBOAsT ¢ TBEPABIMH BEIIECTBAMU?

Kakue onepauny npousBOAsT ¢ TBEPABIMU BEIIECTBAMU?

Kakue onepaunu npou3BOAsT ¢ TBEPABIMU BEIIECTBAMU U Ta3aMu?
Kakue onepanuy npou3BOIAT C KUAKUMU BEILECTBAMU ?

Kakue onepanuu npou3BOIAT € KUAKOCTAMHU U Ta3aMu?

Kaxue onepanuy npou3BOIST C TBEPABIMU U JKUJKUMU BELIECTBAMHU?
Kakue onepanuu npons3BoJsT ¢ razamu?



OUSNYECKASA XUMUA

HpI/IMepHLIe BOIIPOCHI IJIA IIPOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTAlluM 110 JTUCHUIIJINHE:

1. TepMonrHaMuyeckasi CUCTEMa U €€ OIIMCaHKE

2. TepmoauHaMuyeckue napamerpsbl.

3. VYpaBHEHHE COCTOSIHUSA TEPMOJUHAMUYECKON CHUCTEMBI.

4. IlepBoe HayanO TEPMOJIUHAMUKH.

5. BuyTpennsis sHeprus 1 ee CBOMCTBA.

6. OHTaNbIUs U €€ CBONCTBA.

7. OHTpoOIUs, CTATUCTUYECKUI XapaKTEP SHTPOIHH.

8. Bropoe Hauano TepMOAMHAMUKHY.

9. Tpernii 3akoH TepmoauHaMuku. Ilocrynar [lnanka.

10.  Owneprus ['n66ca, ee puznveckuii CMBICI U CBOIMCTBA.

11. Oueprus ['enbMrosnbiia, ee GU3NIECKUA CMBICT U CBOMCTBA.

12. OYHKIUH COCTOSHUS.

13. TepmoauHamuyeckue MOTEHLIHAIbI

14, XUMHUYECKUH TOTEHIINAII.

15. CamMornpoun3BOJIbHBIE B HECAMOIIPON3BOJIBHBIE MPOIECCHI.

16.  OOparumsbie 1 HEOOpPATUMBIE TIPOIIECCHI.

17. TepMoanHaMHUUECKOE YCIIOBHE PABHOBECHS B TEPMOJUHAMUYECKON CUCTEME.
18.  Tepmoxumus. [Toctynatsl ['ecca.

19.  TemnoemkocTb. 3aBUCUMOCTb TEINIOEMKOCTH OT TEMIIEpPaTyphl.
20.  TepmoauHaMuyeckoe yciioBHe (ha30BOr0 paBHOBECHSL.

21.  IlpaBuio ¢a3 ['u66ca.

22.  da3oBoe paBHOBECHE B OJIHOKOMIIOHEHTHOM CHCTEME.

23.  Jluarpamma COCTOSIHUS BOJIBL.

24. VYpasuenue Knaysunyca-Knanelipona. ®@a30Bbie Iepexo/ibl.

25. @da30B0O€ paBHOBECHUE B JBYXKOMIIOHEHTHON CHCTEME.

26.  da30BOe paBHOBECHE B TPEXKOMITOHEHTHBIX CUCTEMAX.

217. WneanbHble pacTBOpsl. 3akoHb! Payns u ['enpu.

28.  TepmoauHaMu4eckue CBOWCTBA pacTBOPOB.

29.  KosnuraTuBHbIE CBOMCTBA pacTBOPOB.

30.  PaBHOBecue pacTBOpa ¢ napom. 3akoHsl KoHOoBasIoBa.

31.  PaBHOBecue JBYX *KMJKOCTEH C OTpaHUYEHHOIN pacTBOPUMOCTHIO.
32.  3akoH pacmpeneneHus TPEThEr0 KOMIIOHEHTa MEXKIy JBYMsS HECMEIINBAIOIIIMHUCS
KUAKOCTIMU. DKCTPAKLIHUS.

33.  Xummueckoe paBHOBecHe. TepMOAMHAMUYECKOE YCIOBHE PABHOBECHSI.
34.  3aKoH JACWCTBYIONIMX Macc.

35.  TepMoauHamMH4eCcKHE U KOHLIEHTPAI[MOHHBIE KOHCTAHTHI PABHOBECHS.
36.  Uzorepma Baut-T'odda.

37.  CranaapTHOE CPOJCTBO.

38.  OcHOBHBIEC IOHATHUS U ONPENEICHUS XUMUUECKON KMHETUKH.

39.  CKopoCTh XUMHUYECKOW PEaKIIny.

40. KoHcTaHTa CKOPOCTH XMMHUYECKOW KUHETUKH.

41.  VYpaBHEHHE KHHETUYECKOU KPUBOIL.



42.  3aBHCHMOCTb CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI.
43.  VYpaBHeHHe AppeHHyca. DHEprHs aKTUBALIUH.

44,  HeoOpaTuMmble peakiiu MEpBOTO MOPSIKA.

45.  HeoOpaTumble peakiiy BTOPOTo MOpsAKa.

46.  OOpaTHMBbIEC PEaKIIHH.

47.  TlapamienbHbIE PEaKIIUH.

48. [TocnenoBarenbHbIC peaKIUU.

49.  KuHeTHKa paJiuKaJbHO-IEMHBIX POLIECCOB.

50.  OcHOBHBIE THUIIBI JTEKTPOXUMHUECKUX CHCTEM.

ol. CoBpemeHHas Teopusl IEKTPOIUTUUECKON AUCCOLUALINH.
52. TepMoaMHaMUYECKHE CBOMCTBA PACTBOPOB JIEKTPOIUTOB.
53.  PaBHOBecHBIE CBOHCTBA 3JCKTPOIUTOB.

54.  HepaBHOBECHBIE CBOMCTBA 3IEKTPOIHUTOB.

55.  DJeKTpOoNnpOBOAHOCTb CHIIBHBIX U CIIA0BIX JIEKTPOJIUTOB.
56.  I'anpBaHMYECKUil 31€MEHT. DJIEKTPOIHOE PaBHOBECHE.

57.  Ilpupoja BOZHUKHOBEHHUS HJIEKTPOAHOIO MOTEHLMAIA.

58.  DnexTpobl MEPBOro U BTOPOro poAa, Fa30Bble, PeAOKCU-IICKTPOIbI.
59.  Knaccugukanus 3JeKTPOXUMHUECKUX IETICH.

HpnMeprle TECTOBbIC 3aJaHUA

Ha BBIOOp 0IHOTO OTBETA M3 HECKOJIBKHX MPEIJI0KCHHBIX:
Tunm TepMOIMHAMHYECKOW CUCTEMBI JUIS 3allasHHOW aMITyJbl C JIEKAPCTBOM IPH IOCTOSHHOMN
TeMIIeparype
1) Otkpeitas; 2) 3akpsitas; 3) M3onupoBannas; 4). 3aMKHyTasl.

Yemy paBHO U3MEHEHHE SHTPOIHMH B TIPOIIECCE BOTOHKHM KPUCTAJUIMYECKOTO Hoa

12(x) [ 12(r)?

1) S 000; 2)0SOO0; 3) 0S=0; 4) BO3rOHKa HE CBsI3aHa C U3MEHEHUEM SHTPOTIHH.
Ha cootsercrBue:

CooTHeceHne  TepMOJMHAMUYECKMX  (YHKIMH M €CTeCTBEHHBIX  IapaMeTpoB B

byHaaMeHTaNbHBIX ypaBHEeHUX [ 'n60ca

BHyTpeHnHsis sHeprus O06bem, PHTpOTHS

DOHTaIbIUA JlaBneHue, SHTpONHUS

Oueprus ['enbmrosnbia O6nbem, Temneparypa
Ouneprust [ m60ca JlaBiienue, Temreparypa

CooTHeceHne KHHETUYECKUX YPaBHEHUH C YpaBHEHUSIMU XUMHUECKUX pPeaKIUi

V =k [N2] [H2]3 N2(ra3) + 3 H2(ra3) [J 2 NH3(ra3)
V =k [NH3]2 2 NH3(ra3) [J N2(ra3) + 3 H2(ra3)
V =k [02] C(rpagur) + O2(ra3) [J CO2(ra3)

V =k [02]1/2 [CO] CO(ra3) + 1/2 O2(ra3) [ CO2(ra3)



OUBNYECKHUE METOIbI UHCCJIEAOBAHUA

BrickakuTe cBO€ MHEHHE IO BOINPOCY, MPOAEMOHCTPHPOBAB CIOCOOHOCTH OPraHU30BATh
COTPYIHUYECTBO  OOy4YaIONUXCs,  MOMJCPKUBATh  AKTUBHOCTh W WHHUIIMATHUBHOCTD,
CaMOCTOSITENIbHOCTh 00YYaIOIINXCS, pa3BUBATh UX TBOPUYECKUE CIIOCOOHOCTHU:

1. CHsATHE CIEKTPOB XMMHUYECKHUX COCTMHEHUN B YIbTPA(PUOICTOBON U BUIUMOM 001aCTAX.

2. PacimudpoBka Y D-CieKTpOB KETOHOB, KUCJIOT U CIOXKHBIX 3(DHUPOB.

3. CHATHE CIEKTPOB OKPAIIEHHBIX HEOPTaHUYECKUX COeIMHEHUI B BUAMMOM 00acTu

4. CHATHE CTIEKTPOB XUMHUYECKUX COCTMHEHHUH B MHGpaKpacHOM 00IacTH.

5. Pacumdposka MK-criekTpoB CIUPTOB, KETOHOB, KUCJIOT U CIOXKHBIX 3()HUPOB.

6. Pacmm¢poBka SIMP-criekTpoB yrieBoaopoaOB, CHHPTOB, ajbJEIHIO0B, KETOHOB, KUCIOT U
CJIO’KHBIX 3(pUpPOB.



XUMHNYECKAA TEXHOJIOT'UA HEPEPABOTKHAU
YIVIEBOJAOPOJHOI'O CBIPbsA

IlpumepHble BONpOCHI M 3aJaHMsA AJIA INPOBEJCHUS IPOMEKYTOYHOH aTTECTALMU IO
AUCHHUILINHE:

IIpumepHbIe BONPOCHI 1JIs1 KOHTPOJISI YCBOCHHBIX 3HAHMIA:
OCHOBHBIE TEOPUHU IPOUCXOXKIAECHUSI HEPTH.
IIponecc KOKCOBaHMsI: OCHOBHBIE IPOAYKTHI B 3aBUCUMOCTH OT COCTABa ChIPbS.
I'mnpoxpexunr. HaznaueHue, yCiioBHsl, LIEJIEBBIE IIPOLYKTHI
AJIKMIMPOBaHKE: CEPHOKHUCIOTHOE U C IPUMEHEHHEM (PTOPHCTOro BOAOPOIa.
Karanutuaeckuit puOpMHUHT: YCIOBUS, CBIPhE U POAYKTHI IpoIIecca.

a s wnN e

IIpumepHbIe BONPOCHI M NPAKTHYECKHE 32JaHUA /1JI51 KOHTPOJISI OCBOEHHBIX YMEHUIi:

1. [To wmerommMcsT CBOWCTBAM BaKyyMHOI'O JUCTHIUIATA OMPEACIUTE €ro CTPYKTYPHO-
IPYIIOBOH cocTaB Mo MeToay n-d-M. Ha oCHOBaHMU MOJNYYEHHBIX TAHHBIX MPEIIOKUTE MyTH
nepepadoOTKU JJaHHOH (paKIInH.

2. OOBsICHHUTE BIUSHUE COCTaBa M CBOWCTB CHIPhS KaTAJTUTHUYECKOTO KPEKHHTa HAa CTENEHBb
KOHBEPCHH U CEJICKTHBHOCTH MPOIIECCa IO MEJIEBBIM MIPOyKTaM.

HpnMeprle KOMILVIEKCHBIC 3aIaHUA 1JIsI KOHTPOJIsA I[pHOﬁpeTeHHBIX BJIAJeHUIi:

1. [Ipemioxxure cxemy mnepepabOTKH HePTH € MaKCHUMAaJIbHBIM BBIXOJOM OCH3MHOBBIX
bpakimid.
2. [Ipemioxxute cxemy mnepepabOTKH HEPTH, MO3BOJSIONIYIO BhIPAaOATBIBATH CHIPHE IS

He(TEXUMHUYECKUX MPOIIECCOB.



XUMHNYECKAA 3KOJIOI'UA

HpI/IMepHLIe BOIIPOCHI JIfl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i aTrTeCTallui 110 JTMCHUIIIMHE:

1. buocdepa. Xumudeckue dtambl dBoonun 6uochepsr. Ctpykrypa 6uochepsl. [lonsrue
9KOCUCTEMBI.

2. XuMuYeckue 31eMeHThl B Ounochepe. XUMUUECKHE B3aUMOJCHCTBUS MEXAY >KUBBIMU
OpraHU3MaMH U HEXUBOU MPUPOIBI.

3. Dkosnoruueckue (akTopbl cpeabl. XUMUYECKUE 3KOPErynaTropbl. Bompockl o creneHu
BJIMSTHUS OTJENIbHBIX BUJIOB aHTPOIIOT€HHBIX BO3JICHCTBUI Ha )KUBYIO IPUPOAY.

4. [IpupomHble  WCTOYHMKM  MHKPOKOMIOHEHTOB. | €OXMMHUYECKHME  HCTOYHHKH.
buosiornyeckue nCTOYHUKH.

5. PeaknmonHas cmocoOHOCTh CeOBEIX BemecTB B atMochepe. O30H. KucnoTHbie JOXKIH.
Mepbi 60pHOBI ¢ KUCIOTHBIMH OCaIKaMHU.

6. AHTpPOIOTreHHbIE MCTOYHUKA MUKPOKOMIIOHEHTOB. ABTOTPAHCHOPT M TEIJIOIHEPreTHKa
KaK UCTOYHUKH 3arps3HeHus atmochepsl. [locnencTBus 3arps3HeHus BO3ayxa.

7. ['maBHBIE KOMIIOHEHTHI MPHUPOAHBIX BOJ. [7aBHbIe MOHBI. [lpupomHbie opraHmYecKue
BEIIECTBA.

8. XUMUYECKHUE MPOLECCHl U UHTErPaJIbHbIE XapaKTEPUCTUKU NPUPOAHBIX BoA. KuciaorHo-
OCHOBHbIE paBHOBecHsI. OKHCINTENbHO-BOCCTAHOBUTEINIbHBIE peakiuu. KommekcooOpa3oBaHue.
9. Hazemnas cpena, kopa U KpyroBopoT BeHIECTB. MeXaHU3Mbl XUMHYECKOIO
BBIBETPUBAHUSI.

10. Xumuueckue BelIeCTBA B OKpyXaromied cpene. XHUMHUYECKHE U OHOJIOTHYECKHE
MPEeBpaIeHHs] XUMUYECKIX 3arpsi3HUTENICH B OKpYKaIoIIel cpefe.

11.  Meronbl OILEHKA BO3JACHCTBUS XUMHUYECKHUX BEIIECTB: AaJTUTHUBHOCTb, CHHEPTHU3M,
AQHTOTOHM3M.

12. OnacHOCTP M PHUCK 3arpsA3HEHHUs OOBEKTOB OKpYXKAIOLIEH cpeabl XUMHUYECKUMU
BEIIECTBAMH.

13.  JIMOKCHIBI M pOJICTBEHHBIE UM COCTMHEHHS.

14. Meronpl OUMCTKH NPOU3BOJACTBEHHBIX BBIOpOCOB B arMmocdepy. Ilytu mnpeBparieHus
BEIIECTB, 3arps3HAIOIINX aTMochepy.

15. Xwumwnyeckuii coctaB aurocdepsl, arMmochepsl, Tponocdepsl. [loHsTHE O KpyroBOpOTE
3JIEMEHTOB B NIPHPOJIE.

16.  Kpyrosoport B npupose a3ora, Gpocdopa, cepbl, yriepoa u BOJbl.

17.  EcrecTBeHHBIE U AaHTPOIOI'€HHbIE HCTOYHUKH BO3AECUCTBUS HAa OKPYKAIOIIYIO CPEAy.

18.  MeTobI KOHTPOIISI COCTOSTHHS OKPY>KAIOIIEH CPEIbI.

19. [lonsitue o rugpocdepe. Poiab Boabl B kuM3HM 4enoBeka. [IpumepHble HOPMBI
OTpeOIeHUs BOJIbI B IPOMBIIIIEHHOCTH.

20.  XWMHYECKHI COCTaB OKEAHNYECKUX, PEUYHBIX U 03EPHBIX BO/I.

21.  Knaccugukaius BoJ 10 HOHHOMY COCTaBy. MuHepaibHbIe BOABL. JKeCTKOCTh BOIBI.

22.  3arpsi3HEHUE IPYHTOBBIX, PEUHBIX U 03€PHBIX BOJI.

23.  buoxummueckoe M XMMHUYECKOe MOTpeOIeHne KUCIOPOoaAa. AHATUTHYECKOE ONpeieieHne
BIIK u XTIK.

24.  Opraanyeckue BemecTBa B Boje. [l0BepXHOCTHO-aKTHBHBIC BEIIECTBA. SIJOXUMHKATEHI.

25. Heopranuueckue BemectBa B Bojae. Monbl, mocrynatomue u3 ynoOpeHuil. Mowsl
TSYKEJIBIX METAJIOB.



26. OcCHOBHBIE XUMHYECKHUE PEAKITUU B THApPOCchEpe.

27. MeTo bl OUHCTKH BOJBI: (PU3HUECKUE, XUMUYECKUE, ONOIOTUYECKHE.

28.  Ponp mMetamioB B ’kuBOH npupoae. HeoOXoquMocTh 1 TOKCHYHOCTh HOHOB METAJIJIOB.

29.  IlocryruieHue u yCBOGHHE METAJUIOB B OpraHU3Me.

30.  MonekynspHble OCHOBBI TOKCHYHOCTH METAJLIOB.

31.  ®axTOpBI OKPYXKAFOIIEH CPEJIbI, BIUSIOIINE HA TOKCUYHOCTD.

32. 00630p OMOXMMUYECKUX M (PU3HOJTOTHUYECKUX CBOMCTB METAJLIOB.

33.  HoHBI TsOKENBIX METauIOB B MPUPOAHBIX Bojaax. DOpMBI CYIIECTBOBAHHS METAJUIOB B

BOJHBIX SKOCUCTEMAX.
34. Kpyrosopor cBuHIa, KagMUs U PTYTU B IPUPOJIE.
35. XuMHuuecKuit coctaB TUTOCHEPhl. XUMHUECKUE PEAKITNH, TPOTEKAIOIINE B JIUTOCHEpE.



XUMUYECKHWHN SKCIHNEPUMEHT KAK CHEIIU®NYECKHUN
METOJ] XUMHUYECKOI'O OBPA3OBAHUS

IIpumepHble BONpoOchbl K 3a4YeTy JUIA HNPOBeJACHUS] INMPOMEKYTOYHOH aTrTrecTaluM IO
AUCHMILINHE:

1. OcHoBHbIE MpaBUjIa U OpraHu3anus paboThl B XUMUYECKOH J1abopaTopuu.

2. Onumure OOHY M3 KOHCTPYKLIMM 71 JAEMOHCTPAallUU OIBITOB, COIPOBOXKIAOIINXCS
BbI/IeJICHHEM /10BUTHIX ra3oB. [IpaBuna Th npu pabote ¢ ra3000pa3HbIMH BElIECTBAMHU.

3 Meps! Th npu npoBeieHNH ONIBITOB, COIIPOBOXKIAIOLIUXCS BBIACIEHUEM SITIOBUTBIX T'a30B.
4 Mepsr Th npu skcmmyaTanuu 37eKTpooOopya0BaHus.

5. Mepst Th npu pabore ¢ nienoyamu.

6. Meps! Th npu pabore ¢ kuciaoramu.

7 Meps! Th npu pabote ¢ pu3nonOrnuecKu-akTuBHBIMHU TBEPABbIMU BEIIECTBAMH.

8 Mepst Th npu pabote ¢ hpu3HONOrHUeCKU-aKTUBHBIMU JKUKUMHU BEIIECTBAMH.

9 Mepsi Th npu paboTte ¢ OpraHUYECKUMH KUIKOCTSIMH.

10. OO6parienue co CIUPTOBKAMH M CYXUM TOPIOYHM.

11. Meronuka TyIIEHHs HEKOTOPBIX BHUIOB MOXAapoB  (3aropeBIICHCS — OJEXKIIbI,
JIETKOBOCIUIAMEHSIOIENCS. JKUIKOCTH, IO0XAapOB Ha 3JEKTPOYCTAaHOBKAaX, Ha J1IaboOpaTOpHOM
CTOJI€, B BBITSDKHOM HIKady).

12.  Ilpu4MHBI HECOBMECTUMOCTH OTHENBHBIX XUMHYECKHX pPEAaKTHBOB M  IPHUMEPHI
MPOUCXOSAIINX IIPH STOM PEaKIHi.

13.  Ilepeuuciute B ONpPEIECIEHHOM MOpSAIKE JEHCTBUSA IO IPUTOTOBIECHHIO 5%-HOrO
pacTBOpa €IKOro HaTpa U3 Kycka TBepaoH menoyu maccoit 300rp.

14.  Kak opranuszoBarh HanOosee 0€30MacHO JAEMOHCTPALIMOHHBIM ONBIT B3aUMOJCHCTBUS C
BOJIOH II[EJTOYHBIX METAIIOB?

15.  CpocoObl oOka3aHusi NEpBOM TOMOIIM TMPU TEPMUUYECKHX OXKOrax, paHEHUsiX Hu
KPOBOTCUCHHSIX.

16. JleficTBHE Ha OPraHU3M BPEIHBIX a30B,, IPU3HAKNA OTPABJICHUS U MEPBI IEPBOU MOMOIIU
IIPY OTPABIICHUH UMHU.

17.  Onummre METOA OYUCTKH BellecTBa GUIbTPOBAHUEM, IPUOOPHI U 000PYOBAHUEM.

18.  OnuummTe METOA OYUCTKH BELIECTBA BO3TOHKON, MPUOOPHI U 000pYJOBaHUH.

19. Onummre METO] OYUCTKHU BEIIECTBA MEPETOHKOM, TPUOOPHI 1 000PYAOBaHHUE.

20.  Onwumute METOIbl XpoMaTorpauiyeckoil OYMCTKU BEIIEeCTBa, BUJIbI, IPUEMbI, TPUOOPHI
1 000pyI0BaHUE.

21. Cobepute nmpubop /ISl MOTYyUEHUS ITUIICHA.

22.  Kaxk moyrydaroT U COOUPAOT ra3 XJIOPOBOIOPOI.

23.  Dranbl XHMUYECKOTO SKCIIEPUMEHTA

24.  Jlupaktuueckue GyHKIUH U GOPMBI XHMHUYECKOTO IKCIIEPUMEHTA.

25.  Meroauka npoBeAECHUS IEMOHCTPAIMOHHOTO SKCIIEPUMEHTA.

26.  Meroauka npoBeeHUs PPOHTANBHOTO U TPYIIIOBOTO 3KCIIEPUMEHTA.

27.  Dranbl NPOBEICHHS UCCIIEA0BATENBCKON PaOOTHI.

28.  Ilokaxxute U OOBSICHUTE TEXHUKY pabOTHI C MEPHOM MOCYI0M.

29. TlokaxuTe W OOBSCHUTE TEXHHWKY pabOTBI C BECaMH, B3SITHE HABECKH H €r0
pacTBOpeHHe.

30.  TloxaxuTe u OOBSICHUTE TEXHUKY OCAKICHHS, (DMIIBTPOBAHUS U TPOMBIBAHUS OCAJIKA.



31.
32.

Metoanyeckrie npueMsbl UCTIONIb30BaHUS IPHOOPOB
MoHnTaxk mpubopa Ui CHHTE3a HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB.

MoHnTax mpubopa I NePeroHKu KUKOCTEH.

33.
34.
35.
36.
37.
38.
39.

Kakue onepauny npousBOAsT ¢ TBEPABIMU BEIIECTBAMU?

Kakue onepauny npousBoJsT ¢ TBEPABIMU BEIIECTBAMU?

Kaxue onepanuu npousBOIAT C TBEPABIMU BEILIECTBAMU U Ta3aMu?
Kakue onepanuy npou3BOIAT € KUAKUMU BEILECTBAMU ?

Kakue onepanuu npousBOIAT € KUAKOCTAMHU U Ta3aMu?

Kakue onepanuy npou3BOIST C TBEPABIMU U KUIKUMU BELIECTBAMU?
Kaxue onepauuu npous3BoasT ¢ razamu?



XUMMUSI BBICOKOMOJIEKYJISAPHBIX COEJJUHEHUI

IIpumepHble BONpPOCHI K 3K3aMeHY /Jisi NPOBeJIeHHs NMPOMEKYTOYHOH aTTecTauuu Io
JUCIHUILINHE:

1. Krnaccudukanus noaumepoB Mo XMMHYECKOMY COCTaBY, MPOUCXOKACHUIO, CTPOEHHUIO
MakpomoJiekyibl. [Ipupoansie u cunrernueckue BMC.

2. Peakuuu nonumepuzanuu. ['eTeponuTUUECKU U TOMOJIUTUYECKUI pa3phiB BaJIEHTHBIX
CBsI3€H.

3. MexaHu3M U CTaAuK PaJAUKaIbHON nmonuMepusaunu. MHUIaTopsl MOJIMMEpU3aliiu.

4. Poct MakpopaaukanoB u oOpsIB 1ieny. BiausHue pa3nuyHbix (GakTOpoB HA PaUKATBHYIO
MOJIMMEPU3AIUIO (TEMITEpaTyphl, IPUPOJIbI KaTaau3aTopa, KOHIIEHTPALUU MOHOMEDA, TABIICHHUS).
5. Karanutuueckas nonumepusauus. WMHunuupoBaHue, pocT MaKpOMOHOB, MpEKpaleHUe
pocra.

6. Katnonnast u annonnas nonumepusanus. Crepeoperyinsapusie BMC.

7. AHUOHHO-KOOpAMHALIMOHHAS nonuMepu3anus. Katanuzaropsl Llurnepa-Harra.

8. CrocoObl  ocylIecTBIEHUSI TMpoiecca mnoiauMmepuszanuu (OJouyHasi, B PacTBOpE,

AMYJIbCHOHHAS U CYCIICH3HOHHAs).

9. Peakuun cononumepusannu. byragueH—CTUPOIBHBIN KayqyK.

10. BMC HenpenenbHBIX apOMaTHUECKUX YyriieBojoponoB. [lomuctupon. Ceipbe, CIIOCOOBI
noJiyueHus noauctuposna. IlonydeHre HOHOOOMEHHBIX CMOJI AJIsi OUUCTKUA CTOYHBIX BOJI.

11. Peaknun nonukonnencauuu. Ilporeccsl pocta u 00pbIBa IIENU TPH MOJUKOHICHCAIUH.
[ToGouHbIE peakluy MpU MOJIUKOHICHCAIIUH.

12. CrnocoOsI montyuenue nonaudtuieHTepedranara. OcCOOEHHOCTH CUHTE3A.

13.  Cunres nonuamuoB. ['uaporuTHyueckas MoJvMepH3aIus JIaKTaMOoB.

14.  PactBopsl monumepoB. @DaxkTOphl, OMNpEAENAIOIIMe pPACTBOPEHHE U HaOyxaHHe
MIOJINMEPOB.

15.  T'mOxoctb nenHbIx Makpomosiekyn. KoHdpopmaius NoJuMepHbIX Lene.

16. CpoiicTBa aMOp(®HBIX M KpHUCTAUIMYECKUX TNoiauMepoB.  [IpakTuueckoe 3HaueHue
¢dazoBbix u ¢pusznueckux cocrosinuit BMC. Beicokoanactuueckoe coctossaue nmoaumepo. TMK
17.  Bszkorekyuee cocTOsIHME NOIMMEpOB. Kpucraninueckue nojmmepsl.

18.  Xwumwmueckue mnpespamienuss BMC. Peakiuu, npuBOAsINe K YBEIMYEHHIO CTENEHH

HOJMMepHU3alMHy (CIIuBaHKue, OJ0K- ¥ IPUBUTAsE COMOTUMEPHU3ALIHS).

19. XuMHUecKue npeBpalieHus noaumepoB. Moandpukanus BMC.

20. Hectpykuus BMC. Ynpasnenue npoueccaMu pacrajga MaKpOMOJIEKYIL.

21. benku. Knaccudukamus. CtpoeHune Moiekyn OenkoBbIX BemecTB. Koudurypamms
MakpoMoiekysbl. OO1re CBONCTBA.

22.  PactBopst BMC. YcroitunBocts pactBopo BMC.

23. CgoiictBa pactBopo BMC.

24. Hyxneunnossie kucnorsl. PHK. JIHK. ®epmenTsI.

25.  Crymau wnu renu. Knaccudukanms. CoiicTBa. MeToAbl OTyUeHUS.

26.  CBoiicTBa 1 00JACTH MCIIOJIB30BAHMS BAXKHEHIIIMX TOJTUMEPHBIX MaTepUaoB.

27.  DUBUKO-XUMHUYECKHE METO/bI OMPEIEICHHS MOJIEKYISIPHONU MACCHI.

28.  PactBopel mommMepoB. DakTOphI, ONpPENENSIONINEe pPAcTBOPEHHE ©  HaOyxaHHUE
MIOJTIMEPOB.

29. ['ubxoCTh HIemHBIX Makpomosiekys. KoHdopmarius moJIuMepHBIX HETeH.



30. CpoiicTBa aMOppHBIX M KPUCTAUTMYECKUX TOJUMEpOB.  [IpakTudyeckoe 3HAYCHHE
¢azoBbIx U pusnueckux cocrostauii BMC. BricokoanacTHuecKoe COCTOSHUE TTOJIMMEPOB.

31.  Bsskorekydee cocTosHUE MoIMMepoB. Kpucraminiyeckrue noauMepsl.

32. Xumnueckue mnpespamieHuss BMC. Peakuuu, npuBOAsiIMe K YBEIWYEHHIO CTEIECHU
NOJIMMEpU3aLUH (CLIMBaHKE, OJIOK- ¥ IPUBUTAs CONOJIMMEPHU3aLus).

33.  Xumudeckue mpeBpaineHus noaumepo. Moauduxarus BMC.

34.  Knaccudukaius noJimMepoB.



XUMMUS OKPYKAIOLENA CPEJIbI

IIpumepHble BONpPOCHI K 3K3aMeHY /Jisi NPOBeJIeHHs NMPOMEKYTOYHOH aTTecTauuu Io
JUCIHUILINHE:

1. XuMu4deckuit coctaB mutocdepsl, atMmochepsl U Tpornochepsnl. [lonsTue o

KpPYTrOBOPOTE AJIEMEHTOB B MPUPO/IE.

2. Kpyrosopor B nipupoae azora, pochopa, cepbl, yriaepoaa u BOAbI.

3. EcTecTBeHHbIE U aHTPOIIOT€HHbIE HCTOUHUKU BO3JICHCTBHUS Ha OKPYKAIOLIYIO Cpeay.

4. MeTo 16l KOHTPOJISI COCTOSIHUS OKPYXKAIOIICH Cpeibl.

S. [Tonsatue o ruapocthepe. Pomb Boabl B KM3HM uyelloBeKka. lIpumepHBIE HOPMBI
OTpeOJIEHUS BOJIbI B IPOMBIIIIEHHOCTH.

6. XUMHUYECKUN COCTaB OKEAHNYECKUX, PEYHBIX U O3€PHBIX BO/I.

7. Knaccudukanus BoJ 1o HOHHOMY cocTaBy. MuHepaabHbIe BOABI. KEeCTKOCTh BOIBI.

8. 3arpsi3HeHue TPYHTOBBIX, PEYHBIX U O3€PHBIX BOJ.

9. buoxumuueckoe n XxuMudeckoe NoTpedaeHre KUCIopoaa. AHATUTHUECKOE ONpeeIeHNe
BIIK u XIIK.

10.  Opranuueckue BemiecTBa B Bojie. [[0BepXHOCTHO-aKTUBHBIE BEIIECTBA.

SIMOXUMHUKATEL.

11. Heopranuueckue BemiectBa B Bojae. Mownbl, mocrtymaromme u3 ynoopenuid. MoHbl
TSKEIJIBIX METAJJIOB.

12. OcHOBHBIE XUMHYECKHUE PEAKIUU B THApPOchepe.

13. Meroabl OYHCTKH BOJBL: (hU3HUECKHUE, XUMUYECKUE, OMOIOTUYECKHUE.

14.  Ponp meramioB B xkuBOM mpupoae. Heo0XxoammMocTh 1 TOKCHYHOCTh HOHOB METAIIJIOB.

15.  TloctymieHue U yCBOGHUE METAJUIOB B OpraHU3MeE.

16.  MounekymsipHbIE OCHOBBI TOKCUYHOCTH METAJIIIOB.

17. @DaKTOPBI OKPYKAIOIIEH CPEebl, BIUSAIOIINE HA TOKCUYHOCTD.

18. 00630p OMOXMMHUECKUX U (PU3NOIOTUIECKUX CBOICTB METAJLIOB.

19.  VoHBI TSOKENBIX METAIOB B NMPHPOIHBIX BoJax. DOpMBI CyIIECTBOBAaHUS METAIOB B

BOJIHBIX dKocucTeMax. KpyroBopoT cBuHIIa, KaJIMUS U PTYTH B IPUPOJE.

20.  Xumuueckuii coctaB JuTOC(hEpbl. XUMHUECKUE peakIiy, IPOTEKAoIIe B IuTochepe.
22.CTtpoeHune 1 XMMHUYeCKH cocTaB aTMocdepsl 1 Tporochepsl.

23. OcHOBHbIE XMMMUYECKHE PEaKIIUU B aTMOc(epe U Tpornocdepe.

24.dotoxumusi. 3aKOHbI (POTOXMMHUHU.

25.030H0BBIH cnoii. Pa3pymatoriee gelicTBUE raloreHoB U ()PEOHOB.
26.AHTPONIOTEHHOE BO3/IEHCTBUE HAa aTMOC(EpYy.

27.XapaKTepHblii XUMHUYECKHUI COCTaB BHIOPOCOB B aTMOC]epy.

28.XuMuueckue npeBpalleHus 3arpa3HeHnii. Bo3aM0oXHOCTh caMOOUHnIIIEHHs] aTMOC(EPBI.
29.Ananu3 cocraBa ruapochepsl u arMochepsl.

30.XuMu4ecKkre METO/Ibl aHAIN3a aTMOC(EPHI.

31.XuMu4ecKre METO bl aHAIIN3a THAPOCHEPHI.

32.DoTOXUMHUYECKHE PEaKIIuK B aTMOC(epe U BHICOTHBIE 00JIACTH UX MPOTEKAHMS.
33.IIpuunHbl 00pa30BaHMs XapaKTEPHBIX CIOEB B aTMOCdepe.



XNUMHUs

IIpumepHBbIe BOIIPOCHI VIS IIPOBEICHUS IPOMEKYTOYHON aTTECTALUU 110 JUCLIUIUIMHE
IIpuMepHBIii IIepeYeHb BOIIPOCOB K dK3aMEHY

1. OCHOBHbIE IOHATHS XMMHUHU: aTOM, MOJIEKYJIa, XUMHUYECKHUI 37IEMEHT.

2. OCHOBHBIE TMOHATHSA XUMMH: OTHOCUTEIbHBIE aTOMHas M MOJEKYJSApHas Macchl,
KOJIMYECTBO BeIIecTBa (MOJIb).

3. OCHOBHBIE TMOHATHS XMMHHU: BAJIEHTHOCTb, AMIIMPHYECKass U CTPYKTypHas ¢opMmyna
XUMHUYECKOI'O COEAUHEHHUS.

4. OcCHOBHBbIE OHATUSA XUMHUU: XUMUYECKHE U TEPMOXMUMHUUYECKUE YPaBHEHUS.

S. OCHOBHbBIE 3aKOHBl XHMHUHU. 3aKOH COXPaHEHMsI MAacChl. 3aKOH IIOCTOSTHCTBA COCTaBa.

3aK0oH KpaTHBIX OTHOILLICHUM.

6. 3akoH ABoraapo. MomspHbIi 00beM Ta3000pa3HBIX BEUIECTB IMPH HOPMAIbHBIX
YCIOBUAX. OKCIEPUMEHTAIbHbIE METObl ONPEAEICHUs MOJIEKYJIIPHOH Macchl Ia3000pa3HOro
BelllecTBa (Ha ocHOBaHMHU ypaBHeHUs Kinanelipona-MeHnzeneeBa; 10 OTHOLIEHUIO €r0 INIOTHOCTH
K IUIOTHOCTHU APYIOro rasa).

7. 3aKOH DKBHMBAJICHTOB: XUMHYECKHE OKBHMBAJIEHTHL. MomspHas Macca OSKBUBAJICHTA.
@DakTOp 3KBUBAICHTHOCTU. METOIbI ONpeeIeHUs IKBUBAJICHTA.

8. DHepreTuka XHWMHUYECKHX TMPOLECCOB. TermoBoil APQPEeKT XUMHUECKOW peakKIuu.
OK30TEpMUYECKUE U SHAOTEPMUUYECKUE PEAKIIUH.

9. Kunernyeckue 3aKOHOMEPHOCTH XUMHUYECKUX peakinil. CKOpPOCTh peakMM U KOHCTaHTa
ckopocTH. MlcTuHHas U cpeassist CKOPOCTh PEaKLUu.

10.  dakropsl, BIMAOLIME HAa CKOPOCTh XMMHUYECKOH peakiuH. 3aBUCUMOCTb CKOPOCTU U
KOHCTaHTBbI CKOPOCTH OT Temneparypsl. [lonsaTue o karanuse.

11.  Xwumwnyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

12. KBaHTOBOMEXaHHMYECKOE NPEACTABICHHWE O CTPOCHMU aroma. KBaHTOBBIE dYHCIa, UX

¢uznueckuit cmbici. PU3NYECKUI CMBICI HOPSAIKOBOTO HOMEpA 3JIEMEHTAa, MAacCoBbIE 4HCIa
aTOMOB, U30TOIIBI.

13. [IpyHOMIIBI 3aITOTHEHUST MHOTOXJIEKTPOHHBIX aTOMOB: IPUHIMI HAaUMEHBIIEH >HEPIUH,
3anperta [laynu. [IpaBuna KiieukoBckoro u I'yHna. DHepreTudeckue quarpaMmsbl paclpeeieHus
JJIEKTPOHOB B aTOMax.

14. Ilepnonnueckuin  3akoH. Ilepuoauueckas  cucTeMa  XUMHUYECKMX  JJIEMEHTOB
JA.".MenzeneeBa v CBOMCTBA XUMUYECKUX DIIEMEHTOB.

15. Tunbl XUMHUYECKMX CBsi3ed: KOBaJeHTHas CBsA3b. | uOpuamszanus opOuTanei.
HampaBnenHoCTh KOBaJIeHTHOU CBA3H. MexaHu3Mbl 00pa30BaHUs KOBAJIGHTHOM CBSI3H.

16. THUITBI XUMHYECKUX CBSI3€W: HOHHAS CBSI3b. THIIBI KPUCTANINYECKHUX PEIIECTOK.

17. Tunel XUMHUYECKUX CBsI3ed: MeTajuinueckas cBsi3b. O B3aMMOCBSI3M THINA XUMHUYECKHX

CBSI3eHM M XUMHUYECKHX CBOMCTB BEIICCTB.

18. MexXMONeKyIsIpHOe  B3aUMOJCHCTBHE  (IUMOJIb-AUNONBHOE,  HMHIYKIIMOHHOE W
JTUCTICPCHOHHOE).

19.  BopgoponaHas cBSI3b.

20. PacTBopbl. DNEKTpONUTBI W HEDIEKTPOIUTHL. INEKTPOJUTHYECKAS IUCCOIHAIIMS.
OCHOBHBIE TIOJIOKEHUS IIEKTPOTUTHICCKOH JUccoIanii. MexXaHn3M 00pa3oBaHUs PacTBOPOB.

21. CrerneHb  ANEKTPOJIMTHYCCKONW JTUCCONMAIIMN, CHJIBHBIE H  CJA0ble DJICKTPOJIATHI.
KoHcTaHTa quccornuaniu 3JeKTPOIUTOB.



22. Honnble peakuuu B pactBopax. [logHbIe U COKpallleHHbIE HOHHBIE YPaBHEHUS.

23.  DnekTpoiuTHYecKas IUCCONManus Bojbl. IoHHOE Mpou3BecHHE BOMIBI.

24. Bonopoansiit nokazarens pH. [IoHATHE O KUCTOTHO-OCHOBHBIX MHAMKATOPAX.

25. OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHp okuciaeHus.  BaxuHeimue
OKHCITUTEN ¥ BOCCTAHOBUTEIH.

26. Cocranenue ypapHenuit OBP. Meton anekTpoHHOTO Oananca.

217. CocraBnenue ypapHeHudr OBP. Meronq snekTpoHHO-MOHHOTO OanaHca (METOJ
MOJTYPEaKIIni ).

28.  OCHOBHbIE TUITBI XUMUYECKHUX PEAKIIHM: COeTMHEHUS, Pa3JIOKEeHU, 3aMEeIIeHHs], OOMEHa.
29.  OcHOBHBIC KJacChl HEOPTaHWYECKUX COCIUHCHMIA: OKcHIbl. HomeHknatypa w

CTpYyKTypHBIEe (hopMybl. [lonydenne u XuMu4eckue CBOMCTBA OKCH/IOB.
30.  OcHOBHBIE KJIACCHl HEOPraHMYECKUX COCIMHEHMH: KHUCIOTh. HomeHkinarypa u
CTpyKTypHBIEe (hopMybl. [lomydenne u XuMuyeckne CBOHCTBA KUCIIOT.
31.  OcHOBHBIE KJacChl HEOPraHMYECKUX COEAMHEHMH: ocHoBaHMA. HomeHkiatypa u
CTpyKTypHble (opmynbl. IlodydyeHue M XumHyeckue CcBoOMcTBa OCHOBaHUU. AMdoTepHbIe

THJIPOKCHUJIBI.
32.  OCHOBHBIC KJIacChl HCOPTAaHMYECKUX COCAMHEHHIA: cor. HOMEHKIIaTypa U CTpYKTypHbIE
dbopmysbl. [lonyyeHne u XMMHUYECKHUE CBOMCTBA COJICH.

33. ['unponus coneit.

34.  T'enerwdeckasi CBsI3b MKy BAXKHEUIITMMH KJIACCAMU HEOPTAaHUYCCKUX BEIIECTB.

35.  PactBopsl. CriocoObI onpe/ieieHrst KOHIIEHTPAIUK PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE.
36.  IlonsaTtue o reTeporeHHbIX cucreMax. [Ipou3BeeHne pacCTBOPUMOCTH.

37. O030p XUMHUYECKHX CBOKCTB S-3JIEMEHTOB.

38. 0O030p XUMHUYECKHX CBOKCTB P-3JICMEHTOB.

39. 0O030p XUMHYECKHX CBOWUCTB d- 3JIEMEHTOB.

IIpumepHBbIii NepedyeHb BONPOCOB K 3a4eTy € OLEHKOM

1. XUMUYECKHUE CBSI3U B OPTaHUYECKUX COEAUHEHUSIX.

2. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU C Y4aCTUEM OpPraHMYECKUX COEAMHEHUU.
Merto 37eKTpOHHO-UOHHOTO Oaanca (MeTO/1 MOTypeaKIui).

3. OCHOBHBIE THUIIBI XUMUYECKUX PEAKLIUN OPTaHUYECKUX COETUHEHUM.

4. OcHOBHBIE KJIaCChl OpraHUYECKUX coenuHeHni. HoMmeHkiatypa H  CTpyKTypHBIE
bopMyIbI.

S. Teopus crpoeHns oprannueckux coequHennii A.M.byrneposa. M3zomepus.

6. OCHOBHbBIE MEXAHU3MbI OPTaHUYECKUX PEaKIUH.

7. Ankanpl. CTpoeHHE MOJEKYJ, THI THOPUIM3AIMK aTOMOB Yrjepoja B aJKaHax.

OcHoBHbIE pU3NYECKHE U XUMUYECKHE CBONCTBA.

8. Ankensl. CTpoeHHE MOJEKYJ, THI THOPUIW3AIMH aTOMOB yrjiepoja B aJIKeHaX.
OcHoBHBIE pU3NYECKHE U XUMUUYECKHE CBOMCTBA.

9. Anxunbl. CTpoeHHME MOJIEKYJ, THI THOPUAM3ALMU aTOMOB YIJepoja B ajKHWHaX.
OcHoBHBIE pU3NYECKHE U XUMUUYECKHE CBOMCTBA.

10.  Ankaguensl. CTpoeHHE MOJIEKYJ, TUI TMOpPUIU3AIlMM aTOMOB YIJIEpo/a B alKaJueHax.
OcHoBHbIE Ppu3NUYECKHE U XUMUYECKHe cBoicTBa. Kayuyk.

11.  Apomaruyeckue yrieBonopojabl. CTpoeHne MoJieKynbl OeH3051a. XUMUYECKHE CBOWCTBA
OeH30J1a U er0 TOMOJIOTOB.



12. Cruptel. Ctpoenne GyHKIMOHATBHOW Tpymibl. OCHOBHBIE (DU3UYECKHE M XUMUUYECKHE

CBOMCTBA.

13.  ®enonsl. Ctpoenue GyHKIMOHATHHON Tpymibl. OCHOBHbIE (PU3NUYECKUE U XUMHUYECKHUE
CBOMCTBA.

14.  Anpgeruapl u xetoHsl. CTpoeHrne (YHKUMOHAIBHBIX Tpynn. OCHOBHBIE (U3MYECKUE U
XMMHUYECKHE CBOMCTBA.

15.  KapOGonossie kucinotel. CTpoeHne QPyHKIIMOHATBHOU rpymibl. OCHOBHBIC (U3HUECKHE U
XMMHUYECKHE CBOMCTBA.

16. Ilpocteie u cnoxsbele 3¢upbl. CTpoeHune (yHKIMOHANBHBIX rpynn. OCHOBHBIE
¢du3nuecKkre 1 XMMUYECKHE CBOWCTBA.

17.  Kupsl u macia.

18.  VYrneBoasl. CTpoeHHe, OCHOBHBIE (PU3MUYECKIE U XUMUYECKUE CBOMCTBA.

19.  Amunbl. OcHOBHBIEC (U3NUECKHE U XUMUYECKHE CBOMCTBA.

20.  AmmuHoxkucnotsl. CTpoeHHe, OCHOBHbIE (pU3MUECKUE U XUMUYECKHE CBOMCTBA. benku.

21.  BMC. Kayuyku.

22. Nnentudukanys opraHu4eCKuX COSTMHCHU.

23.  IloHsATHE O TreTepOLMKINYECKHX COeIMHEHMSX. [IATHUIeHHBIe TeTepOLUKIIbI C OAHUM

reTepoaToMOM: IHPPOJI, €0 CTPOEHHE M cBoicTBAa. [IpupoaHbIe COeqMHEHUS: TeMOTJIOONH H
XJIOPO(HILIL.



IKOJOTMUECKAS JIUJAKTUKA

HpI/IMepHLIe BOINIPOCHI H 3aJaHUsl AJA IMMPOBEICHHUA l'[pOMe)RyTO‘lHOi/i arrecranum I1o
AUCHUIIJINHE U KPUTCPUHU OLNCHUBAHUS

BrIickakuTe CBOE€ MHEHHE IIO BOIIPOCY, MIPOACMOHCTPHUPOBAB CIIOCOOHOCTH HCII0IL30BaTh
COBpPEMEHHBIC METOJAbI U TEXHOJIOI'MHU 06y‘IeHI/IH, a TaKKC IIPOCKTHPOBATH MHIAUBHUAYAJIbHBIC
06p330BaTeJ'IBHBIe MapmpyTsbl 06yqafoumxc;1 B 00JIaCTH PKOJIOTHYECKOM JNJAKTUKH:

. KakoB mnpenmer u3ydeHuss COBPEMEHHOM OKOJIOTMM Kak Hayku? Yem oriaudaercs
9KOJIOTUS OT XUMHHU UK OUOJIOTUm?

. OOBsicHHTE, TOYEMY HKOJIOTHUS BCE OOJIbIIE CTAHOBUTCS HOPMAaTUBHON HAYKOM.

. VYkaxure 1Ba KOMIIOHEHTA, COCTABIIAIOIINE 3KOJIOIHYECKOe 00pa30BaHMUe.

. Kakue 3HaHUS COCTaBISIOT MEPBBI KOMIIOHEHT 3KOJIOTHYEeCKoro obOpazoBanus? [lpu

U3YyYEHHH KaKHX TeM Kypca XUMHH (OPMUPYIOTCS 3HAHUS 3TOTO KOMIIOHEHTa?

. Kakue 3HaHUS COCTaBJISIIOT BTOPOM KOMIIOHEHT 3KOJIOTM4eckoro oOpaszoBanus? Ilpu
U3Yy4EHHH KaKUX TeM Kypca XUMHUU (POPMUPYIOTCS 3HAHUS 3TOTO KOMIIOHEHTa?

. B uyem cocTouT CyTh HPaBCTBEHHOI'O BOCHHMTAHUS IIKOJBHUKOB Ha YpOKAaX XUMHHU IPU
(GbopMHpPOBaHNU TIOHMMAHUS 00YYAIOIUMHUCS FKOJIOTHYecKUX rpobsiem? IIpuBenute npuMepsl.

. KpyroBopoTsl Kakux 3JEMEHTOB H3ydaroTcs B Kypce xumuu? Oxapakrepusyiire,
HarpuMep, KpyroBopoT KHCIopoaa B mpupoje. Ha kakue yacTu 3TOro KpyroBopoTa OKa3bIBaeT
BIIMSTHUE JI€ATEIbHOCTh YeloBeKa?

. PaccmoTpuTe cxemy kpyroBopora azora B npupoze. [lokaxuTe, Ha KaKue 4acTH 3TOTO
KPYrOBOpOTa OKAa3bIBACT BIMSIHME JEATEIBHOCTh uesioBeka. OxapakTepusylTe BIIMSHUE STON
NEeSITeIbHOCTH Ha MPUPO.Y.

. PaccmoTpuTe mnoaydeHus uyryHa JOMEHHbIM crocobom. Kakue skosoruueckue
po0aeMbl BO3HUKAIOT IPU 3TOM IMPOU3BOACTBE? YKaKUTE MEpbI, MO3BOJSIONINE YMEHBIINTh
OTPHIIATEIIEHOE BO3ACHUCTBUE MMPOMU3BOICTBA HA OKPYKAIOIIYIO IPUPOY.

. Kakne »skomormueckne mpoOieMbl BO3HHMKAIOT TpPH MPOU3BOACTBe ammuaka? Kakwue
HEO0XO0IMMO MPENPUHATH MEPHI I YMEHBIIICHHUS BPEJHOTO BO3JICHCTBHS 3TOTO MMPOU3BOICTBA
Ha OKPY>KAIOIIYIO IPUPOTY?

. Kakue skonornyeckue npoOieMbl BO3HUKAIOT MPU MPOU3BOACTBE METHJIOBOIO crupra?
Kakne HeoOXOOMMO MpeanpuHATb MEpbl JJI YMEHBUIEHHS BpPEAHOTO BO3JEHCTBUS 3TOrO
IPOM3BOJICTBA HAa OKPYXKAIOIIYIO PUPOay?

. PaccmoTpuTe mpoliecc MOrjoeHns CepHOro aHTUAPUAA PAaCTBOPOM CEPHOM KHCIIOTHI.
OTOT mpolecc mnpeacTaBiseT coOoW OAHY W3 CTaaui MOMydeHHs cepHOM KucnoTbl. Kakue
HKOJIOTHYECKHUE MPOOIEMbI BO3HUKAIOT HA ATOM CTa/INU €€ MPOU3BOICTBA?

. C xakuMu TpoOJIEeMaMu BCTPETHIIOCH YEJIOBEYECTBO, PEUIMB IPOOJIIEMY CBS3aHHOTO
azota? [IpuBeaure npumepsl.

. [loueMy Ha ypokax XHWMHUU HE0OX0IUMO (GOp MHUPOBATH HE TOJBKO COOCTBEHHO
XUMHUYECKHE YKOJIOTUUECKHE 3HAHUS, HO U OTHOIIEHHE 00YJaOUINXCs K 3TUM 3HAHUAM?

IIpumepHBbIe TECTOBBIE 32JaHUS € IKOJOTHYECKUM COJAEpP:KAHUEM:

Ha Bb100p 01HOTO OTBETA U3 HECKOIBKUX MPEIT0KEHHBIX:

. BemectBa, koTOpBIe, MOCTymasi B OKPYXAIOMIYIO Cpeay, HE cpa3y BKIIOUYACTCS WIIH
BOOOIIIE HE BKIIFOYAIOTCSI B €CTECTBCHHYIO IIUPKYJISIINIO, HA3bIBAIOTCS:

1. Ilectunmmamus;



o

E A

3arpsI3HUTENSIMU;

MuHepaabHbIMU YAOOPEHHUSIMU;

beITOBBIMU OTXOAAMU.

Kucnornsie 1oxamn o0pa3yroTcs B pe3yIbTaTe B3auMOICHCTBUS:
ITapoB BOABI C OKCUIAMU CEPBI;

VYriekucaoro raza u napos BOJBI;

OxcnnoB a3ota u cepsl;

OxcnoB cepsl 1 aTOMapHOIO KMCIOPOJA.



3KOJIOT'MYECKHU MOHUTOPUHI

IIpumepHBIe BONPOCHI VIS 3a4eTa

OnpeneneHue sK0I0rMUEeCcKOro MoHUTOpUHra. Llenu u 3a1aun 5KOMOHUTOPUHTA.

Kpurepuu onieHKH COCTOSHUS 30pOBbsI HACEJIEHHUS, )KUBOTHOTO U PACTUTEILHOI'O MUPA.
3arpsi3HeHUEe OKpyxkaromeid cpenbl. OCHOBHbIE HOPMHUPYEMBIE MapaMeTpbl.; IOHATHE O
HOPMHPOBAHHUH OKPYKAKOLIEH CpeJibl.

[IpuoputeTHbIe KOHTPOIUPYEMBIE TAPAMETPHI OKPYKAIOIIEH CPEBI.

Opranu3zanys U CTpyKTypa MOHUTOPUHTA OKPYXKAIOILEH CPEbl.

Buibl MOHUTOpPUHTA, UX XapaKTEPUCTHKA.

MOHUTOPHHT 3arpsA3HEHMS IPUPOAHBIX CPEl: BO3AYIIHON , BOAHOM, [T0YB.

CpeactBa peanu3alliM MOHUTOpPUHIA: CTAllMOHAPHBIE CTAHLMH, NEPEIBUKHBIE IIOCTBHI,
a’POKOCMHYECKHUE CUCTEMBI, aBTOMAaTU3UPOBAHHbBIE CUCTEMBI.

MOHUTOPUHT 3arpsI3HEHUS] 1 ICTOYHUKOB 3arpsi3HEHUSI.

DOHOBOE 3arps3HEHUE OKPYKAIOLLEH Cpe/ibl: BO3/1yXa, IOBEPXHOCTHBIX BO/I.

[TporpamMmmMa 3KOMOHUTOpPUHTA HAa (HOHOBOM ypPOBHE.

Br16op Mecta pa3menieHus: CTaHIIMKU KOMIUIEKCHOTO (POHOBOTO MOHUTOPHHTA.

TexHuueckue TpedOBaHUS K CTAaHIIUSAM KOMIUIEKCHOT'O ()OHOBOI'O MOHUTOPUHTA.

Ot60p npod MPUPOTHEIX OOBEKTOB.

[Tporpamma HaOIrOIEHUI 32 3arpA3HEHNEM Ha CyXOMYTHBIX (POHOBBIX CTAHITUSX.

[Tporpamma HaOITIOICHUI 3a 3arpsA3HEHUEM HAa MOPCKUX (DOHOBBIX CTAHIIUSX.

Llenb poHOBOrO MOHUTOPHHTA PAHOHOB IIAHUPYEMOT'O TPOMBIIIJICHHOTO CTPOUTEILCTBA.
OCHOBHbIC HampaBiIeHUS U (OPMBI COTPYIHUYECTBA B PEIICHUM TIO0AIBHBIX 3KOJOTHYECKHX
po0JeM.

MexayHapoiHasi ciCTeMa MOHUTOPUHIA OKPY KaroLEeH Cpeibl.

I'mobanbHble CUCTEMBI HAOIIOJCHUH.

BMO «kak cnenunamusupoBanHoe areHTctBo OOH. Cetp cranuuii BMO nnst HaOGmroneHus 3a
(OHOBBIM 3arpsi3HEHHEM aTMOC(hEpHI.

MexnyHapoaHbIe IPOrpaMMbl IO U3YUYEHHIO KIMMATa.

CoBmectumocTh JaHHbIX. OOecneyeHue kauecTBa HaOmrogeHuil. JlokymeHTanus. ApXxuBaius
JTAHHBIX.

Cucremusbiii npoekr EI'COM. I[lpuHOMNBI OpraHu3aliid pPETrHOHAIBHOTO HKOJIOTMUYECKOTO
MOHUTOPHHTA.

[Tporpamma HaOIrOA€HUH U OLIEHKU COCTOSIHUS OKpYXKaroleil cpeibl APKTHKH.

MownuTtopunr 6acceitna YepHoro mMopsi.

[Tonsitue o Ouomnaukaropax. Kinaccudukanust OMOMHIMKATOPOB.

[To3BOHOYHBIE U OECTIO3BOHOYHBIE KUBOTHBIE, PACTCHUSI — OMOMHIMKATOPbI COCTOSIHUSI BOJHOU
cpenbl OOUTaHUsI OPTAHU3MOB.

[TepcnieKTHBHBIE METO/BI OWOJIOTHYECKOTO TECTUPOBAHHS YPOBHS TOKCHYECKOTO 3arps3HEHHUs
IIPUPOJHBIX BOJ.

Posib ciyTHUKOBBIX MCCIEOBaHMIMA.



IKOJIOT'UA

IIpumepHbIe BONPOCHI I NPOBEICHUS IIPOMEKYTOYHOM aTrTecTauuy I0 JUCLUIIMHE U
KPUTEPUU OLICHUBAHUSA:

1. AHTpoOTOreHHbIe (PaKTOPHI.

2. Buonnnukamnus.

3. buopasznoobpazue

4, buotnueckue GakTopsl.

5. Buornienos.

6. BrnusiHue MeTeopoNorHYecKHX YCIOBUM Ha XapaKTep W WHTEHCHUBHOCTH 3arpsi3HEHUS
aTMochepsl.

7. BrnusiHue MeTeopoNorHYecKUX YCIOBUM Ha XapaKTep W WHTEHCHUBHOCTH 3arpsi3HEHUS
BOJ/IHBIX CHCTEM.

8. ['moGanpHBIC PKOJTOTHYECKHUE TPOOIEMBI

9. Haiite onpenenenue o6uochepsl. Kakue cTpykTypHBIE YacTH HAIlIeW MIIAHEThI BXOIST B
coctaB onochepsl.

10.  Kakwue Ttunsl OnopaznooOpasus pa3nyaror.

11. KucnoTHbIe T0K/TH, CYIITHOCTH MPOOIEMBI

12.  Kiaccudukamus OOIIT

13.  Kiaccudukanus opraHu3MoB IO Crioco0y MUTAHHS W 10 WX yYaCTHIO B KPYrOBOPOTE
BEIIIECTB.

14.  KoHuenmusi ycTOMYMBOTO pa3BUTHS

15.  KpacHble KHUTH

16.  MexayHapoaHOE COTPYJHUYECTBO IO OXPAHE MPUPOIbI

17. OO01IECTBEHHBIE DKOJIOTHYECKUE ABKEHUS

18. O30HOBBIH ci10#1. [Ipu4MHBI HCTOIIEHNS 030HOBOT'O CJIOSI

19.  OcHOBHBIC BH/IBI BO3JICHCTBHUS TPOMBIIUICHHBIX MIPEAPHUATHI Ha OKPYKAIOIIYIO CPEIY.
20. OcHOBHBIE BUIbI BO3ICUCTBUS TPAHCTIOPTA HA OKPYKAIOILIYIO CPEIY.

21.  OCHOBHBIC CIICHAPHH MTEPCTICKTUBHBIX KJIMMATHYSCKUX H3MCHCHHMA

22.  OcHOBHBIE 3KO0J0THUecKUe Npodsiembl Pecybnuku bamkoprocran

23. OCHOBHBIE 2KOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH.

24.  OcHOBHBIE dTambl Pa3BUTHUS IKOJIOTHH.

25.  OCHOBBI IPUPOJOOXPAHHOU AESITENHHOCTH

26.  Ocobo oxpaHsieMble TPUPOTHBIE TEPPUTOPUHU

27.  TlepuoIWYHOCTH TPOSIBICHUS OKOJOTHYECKHX (DAaKTOPOB W BIMSHAE HA IKUBBIC
opraHu3Mbl. AGHoTHYECKHE (PAKTOPHI.

28.  lTlomsatme 00 »HKoyOTHMUECKUX QakTopax. Bo3melcTBHEe (GaKTOPOB Ha HSKOCHCTEMBI.
Knaccudukanus ¢pakropos.

29.  TloHsATHE 3KOIOTHH, MOAPA3IETbl IKOJIOTHUH, B3aUMOCBS3b C APYTUMHU HAyKaMH.

30.  TloHATHSA «IKOJTOTHYECKAs MPOOIEMay U «IKOJIOTHUECKAs CUTYAIIHsD)

31.  IIpuHOUIIBI paIMOHATHFHOTO UCMOIB30BAHUS IPUPOIHBIX PECYPCOB M OXPaHbI IPUPOIBI
32.  Ilpuponnsie pecypcbl. Knaccuduxarus mpupoHbIX pecypcoB.

33.  TIpupomooxpaHHOE 3aKOHOATEILCTBO B Poccuu
34. Coxpanenne 6uopaznooOpasust
35. Uro uzyuaet sxonorus. [Ipenmer skonoruu. 3amgaun skoa0run. OOBEKTHI IKOJIOTHH.



36.  Uto Takoe OMOJIOTHYECKOE pa3HOOOpa3ue.

37. UTo Takoe HKOJOTrMYECKUN KPU3UC U B YEM OIACHOCTH IIOCJIECICTBHUM €ro MpOSBICHUS.
KakoBbI IPUYUHBI YKOJIOTHYECKOTO KPHU3UCA.

38.  Dkonormdeckue mpobiieMbl XapakTepHble st Poccuu. Bo3MokHBIE CITOCOOBI permieHus
TaKUX MpooIIeM.

39. DKOJIOTHYECKUH MOHUTOPHUHT.

40.  DKOJOrMYeCKHil MOHUTOPHHI: cHUcTeMa paboTa CiayX0 MOHUTOPUHIA Ha TEPPUTOPUU
Pecny6oimmku bamkoprocTaH.

41. DKOJOTrH4eCKOe BOCIIUTAHKE

42.  Dkojorudeckoe oOpa3oBaHHE.



