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1. C$opuynzpyftre orpeAeneHlze fleprao4rrrrecKoro saKoHa. Paccraxure o crpyKrype
nepRo4Iauecrofi cl{creMbl xldMl4qecKr{x gJreMeHToB A.VL MenAerees. Pacrpofire
3 HarreHr{e nepr4 oAr,rtrecKoro 3axoHa Ans pa3Br.rTr{{ HayKu.

2. florcnvre coBpeMeHHbIe npeAcraBrenufl, gneKTpoHHoro crpoeHr4e aroMoB sJreMeHToB.

flpuHqun flaytu r npaBl4no fyH4a. flpunqzn Har{MeHbrxefi ouepruv. llpune4rlre
nprlMepbl gJIeKrpoHHrx xon(furyparyufr aroMoB n uenos6yxAeHHoM z nos6yN4eHHoM
cocTorH1414.

3. lairre onpeAeneHlre aroMy n arounofi op6urwm. Oxapaxrepuzyirce noJroxeHr4e

3neKTpoHa B aToMe c noMorrlbro KBaHToBbrx qzceJr.

4. C$opuylrapyftre onpeAeneHlls orHocuremnoft arorrnrofi Maccbr 14 MonrpHoft rr,raccrr

BelrlecrBa, rlpl4BeAure Qopuyry. pacqera. [aftte onpeAeneHr4e rroHrrr4ro MoJrb,

ro crosHHar Anora4po, npr,rBeAr4re (f opuynu pacqera.

5. [afire onpeAeneHl,Ie 3aKoHy coxpaHeHr{s Maccbr BeulecrBa. C$opvrylrapyfire
orlpeAeneHr,re 3aKoHa Anora4po rr cneAcrBrrr r,rs Hero.

6. CQopnaynrapyftre olpeAeneHr4e xlrMrdrrecKoft cnssu. llepe.rzcltrre rvrrrbr xurrluqecxoft
cBs3ur. lloscHrare gKcrrepr4MeHTaJrbHbre xapaKTepucrr4Kr4 KoBaJreHTHofi csssu: oHepfr,rr,

AJrr4H a, KpaTHO CTb, rro JrfpHOCTb, HaCbIIrIaeMOCTb.

7, fiaine olpeAeneHl4e KoBaJleHrnoft cesgr4. llepeuncnr.rre Br4ALr KoBaJreHrHoir cssgm u ee

xapaKrepl{crl{Ky. Paccuorperu n 
4onopno-arcqenropuuft cnoco6 o6pasoraurar

KoBaJreHTHoE cs-sst,t.

8. fiairre olpeAeneHl4e Izonnoft cBfl3r4, o6rgurure MexaHrr3M ee o6pasonaHza. ,{arr
o6rsurenus 3aplry rroHa. C(poprrrynupoBarb orrpeAeneHr4fl crerreHr4 oKr4cJreHrrr rI

BAJIEHTHOCTI,I 3JICMEHTOB.

9. [afirE orpe,.AeneHl4e xraN4u.{ecKoft cBr3r,r. llepeuzcrure BuAbr xr.nrzqecroft cBfl3r{.

Kparro oxapaKrepr,rsyft re uoHHyro, MerannutrecKyro u BoAopoAHyro cBr3r4.

10. llepevucJll4Te rr{rlbl Kpl4crannuqecKrrx perreroK BerrlecrB rr npr4BeAr4Te npr4Mepbr.

Paccuorpure 3aBl4clrMocrr cnoftcrB BeIrIecrB or runa Kpr4craJrJrr4qeclcofi perxerKr4.

11. CQopnayrrupyfir:e olpeAeneHlre oKr4cJrrzTeJrbHo-BoccraHoBr.rreJrbHbx pear<qufi. lafrre
orlpeAeneHze oKlrcJllrreJrro, BoccraHoBvreJrro, npoqeccaM oKrrcJreHr{r, nbccranoBJreHur,

flepeuuclure v. ttotcHl4Te rtrrlbl oKrrcJrr4TeJrbHo-BoccraHoBr,rreJrbHbrx pearcqraft.

Oxapaxrepusyftre BoccraHoBJIeHI,Ie nepMaHraHara Karrvfl. B 3aBr4cr4Mocrr4 or cpeAbr

pacrBopa.

12. flafrte onpeAeneHlre cKopocrr4 xr4Mr4qecKl4x peaKqrafi. llpzeeAr4Te rfopuy,'rtr pacLrera

cKopocrI4 peaKIII.rI4 Anr rouorenuoft Lr rereporenuoft peaxquft. Pacclrorpure



3aBrrcr.rMocTb cKopocTrl oT rrpl4poAbr pearupyrorqr4x BerqecTB, TeMnepaTypbr,

Karanrr3aropa.

13, r{afire olpeAeneHr{e xvMr4rrecKoMy paBHoBecvrc. lloqcHzre noHrrr4e xoscrasra'
paBHoBecr4s. Paccuorpnre ycnoBrrr cMerrleHr{s xr4Mr4r{ecKoro paBHoBecr4s: r43MeHeHr4e

KOH rleHTpa\w pearurpyrcilIr4x BerrIecTB, TeMrrepaTypbr, AaB JreHr,rf .

14. CQopuynrapyfire onpeAeneHr{e Kr.rcJror. Paccrrrorpure xrrMr4qecxue csoftcrBa Kr.rcJror Ha

ocHoBe rrpeAcraBnenrzft o6 gneKTponurr.rqecKoft Ar4ccoqlrarluu. Hanunr4Te ypaBHeHr,rt

pear<quft xrrMr4rrecKrrx csoftcrs Kr.rcJror. PaccxaNrare o [pr4MeHeHr4r4 BaxHefturux Kr4cJror

B Me.{UUr{He.

l5. C$opuyttupyirce orpeAeneHrre ouronanuft. Paccruorpure xr{Mr4qecKr4e ceoficrsa
ocuosaHufi Ha ocHoBe rrpeAcraBnenuir o6 oneKTponurnqecxoft Ar4ccoquaunu. Hanuruure
ypaBHeHrrfl peaxqr,rfi xrrMr4qecKvx cnoficrn ocronanrzit. PaccxaNr4Te o npr4MeHeHr4r4

saNHeftrrrlrx ocHoBaHrrfi s N4eALr{[He.

16. CSopnrynupyftre onpeAeneHr4e conu. Paccuorpzre rlx rraccz(purarlurc ra csoftcrsa ua

ocHoBe rrpeAcraBnenuft o6 gneKTponr4ruqecxoft Ar4ccoqrlarluu. Hauuurr4re ypaBHeHr{t

pearqnft xr,rMr4qecKr4x csoficrs coreft. Paccraxure o ilprrMeHeHr{rr saxHefiurux

rrpelcraBrrrerefi B MeAr4ur4He.

17. flepeuracnr,rre ocHoBHbre KJraccbr HeopraHurrecKr4x coeAr{HeHrrfr,. fiaftre orpeAeneHrre

oKcr4AaM. Paccuorpure ux r<naccu(prar<allIalo. Hanzlrure ypaBHeHrlfl pearcqnfi

xrrMrrr{ecKrrx csoftcrn oKcr{AoB. PaccxaNure o [prrMeHeHr{rr saxrHefiu[x
npeAcraBrrrereft B MOAI{III{HO;

18. C$opruynr.rpyfire onpeAeneHr4e KoMnJreKcHbrx coeAr4HeHlrfi. Paccrr,rorpr4Te crpoeHne rr

HoMeHKJrarypy KoMrrneKcHbrx coeAr4HeHr.rfi. llepeuucJrr4Te Br4Abr rrrrraHAoB, BxoAtrrrll{x B

KC. Paccxornre o 3HaqeHrlu KoMrrJreKcHbrx coe.runenzft v [pnMeHeHrrr4 Lrx B

aHarr4Trlqe cxofi xurr.rlzu.

19. CSopr'rynupyfire olpeAeneHr4e rl rtepeqr4crrrrre Br4Abr ArrcrepcHbrx crrcreM (npune4ure

npurr,repu). fiaile xapaKTepr4crrrKy aSpo3onsM, nopolrlKaM, cycrIeH3LIsM, Ir 3Mynbclrf,M.

PaccraNrare o 3HaqeHrrr{ Ar4crrepcHblx cl4creM B MeAI{uLrHe rr (faplraqnra.

20. C$opnaynupyftre orpeAeJreHr{e ,pacrBopa. llepevucrure Br4Abr pacrBopoB. lafire
orrpeAeneHrre rrcrr4HHoMy pacrBopy. O6t'qcHrre npoqecc pacrBopr4Mocrr{ BerlecrB.

Oxapaxrepusyftre 3aBr,rcr,rMocrb pacrBoprrMocrrr ra3oB or reMrreparypbl I{ AaBreHI4q.

2l.Onuruure rr4AparHyro reoprrc pacrBopoB [.V. MenAereesa. llpuneAlire rprrMep

pacrBopeHr4s xnopr4Aa lnarpufl. B BoAe. fiafire coBpeMeHHoe onpeAeJreHne rroHflTlrflM:

pacrBopr4Tenb v pacrBopeHHoe BerqecrBo. flpune4ure npr4Mepbr pacrBopoB,

rrpr4MeH{eMblx B Kar{e cTBe neKap crBeHHbx npenaparoB.

22. C$oprvrynupyftre onpeAeneHr4e 3neKrponr4uaqecxoft AIlccorIr4aIII4I4. Paccrraorpure

crerreHb Ar{ccorlr4arluu, gafrre eft xapaxrepr4crrrKy. llpraee4ure lprrMepbr crrJrbHbrx 11

cra6ux gneKTponfiron. Paccrax]rre o rrpr{MeHeHr4r4 gJreKTpoJrr4ToB B MeArrrlr{He.

23.lIoscsure rroHrrpre r4oHHoe rrpor,r3BeAeHne BoAbr. fiafire onpeAenelr4e 14 npr{BeAr.rre

$opuyry pacqera BoAopoAHoro roKa3arer.fl. PaccraNure or KoHueHTpauuu KaKrrx

r4oHoB 3aBr{cr4T cpeAa pacrBopa. Onuurrare Konop}rMerpuuecxnft (raH4raxaropHufi) ir,tero4

onpeAeneHrar pH.

24. fiaftre onpeAeneHr.re rrrAponr.{3y coreft. flepe.rucrure rr4rrbr rr4Aponrr3a,

Oxaparcrepuzyitne (parroprr Brr4qrorur4e Ha flpoqecc rr4Aponr43a. O6:sqcHure

6uororu.{ecKyro poJrb rr{Aponr,r3a.



25. Csopuylupyite onpeAeneHrre xr.rMr4r{ecrofr peaxqrau. flepeul4cJrl{re rI4IIbI xIIMI4qecKI4x

pearquft, [pr4BeAure nprrMepbr ypannenrafi, I]ofcHlrre nporeKaHlze raNAoft I{3 HI4x,

26. Oxapaxrepusyfire MeraJrJrbr no r4x rroJroxeHl4ro B rlep[oAl,I.{ecrofi cl4creMe XI4MI{ue0KI4X'

grreMeHToB A.IrI.MeuAeJreeBa. O6rscHure crpoeHlre Irx aroMoB, MeraJIJIIrqecKyIo cBfl3b,

Suszuecxue rl xlrMlrqecxrae csoficrBa MeraJIJIoB.

27. flafire xapaKTeprrcrr{Ky 3neMeHTy xnop Ha ocHoBaHl4rr roroxeHuq B nepploAl4qecxofi

cr4creMe A.W. MenAereesa. Paccxarure o Kr4cnopoAHbIX coeAIrHeHI{tx xnopa.

llpraueneHl4e ruroxJloplrroB B MeAI4uI{He.

28. fiafue o6rqyrc xapaKreprrcrrrKy oJreMeHraM VII rpyuurt, rlannofi rloArpyrnbl Ha

ocHoBaHr4r4 rzx noJroixenusn [epuoAr,rqecxofi cucreue [.IzI. MenAereeea Ir crpoeHllt

aroMoB. O6rsurure (pra:uro-xuMr,rqecKr4e csoficrsa faJloreHoB. PaccxaNrlre o MeAI{Ko-

6uo:roruqecKoM 3HarreHI,II4 fa,rloreHoB.

29. flailr:e nonHyro xapaKTepr4crr4Ky 3neMeHry xnop. Onuurure xIiMI4qecKIze csoilcrea

xJTopa, flprrBeArrre ypaBHeHr4r peaxqraf. Paccr<aNure o coJl-f,Hofi ruclore Il ee corqx.

Pom corsHofi xucloru B rIIlIrIeBapeHrrYr.

30. [ailre o6ruyro xapaKrepr.rcrrrKy raJroreHoBoAopoAoB. Ilprzee4rare ypaBHeHnt peax{uft

nonyqeHr4r rr ocHoBHbrx xr,rMlrqecKrrx csoficrs ranoreHoBoAopoAoB. PaccraNlare o

coeAI4HeHLItX riIJIOreHOB, [pIrMeHteMbIx B MeAuIII4He.

31. Aafrre o6uyrc xapaKrepr4crrrKy oJreMeHraM VI rpylnrt rraeHofi rloArpynnbl.

Paccxaxture o KucnopoAe, ero annorponHofi nro4u(fuKaIII4I4 It Qu:tlxo-xlrMl4r{ecKux

csoficreax. O6cy4lrre [pLrMeHeHIre KlrcnopoAa1g a3o6a B M9AI4III'{HS

32. flafire ronH]ro xapaKrepr.rcrr4Ky gneMeHTy Kl,rcnopoA. Halzruure ypaBHeHl4fl pearqufr

nonyqeHu.fl u xr,rMfitrecx[x ceoftcrB Kr,rcnopoAa. Paccxaxl,ITe o 6uoloruqecr<ofi polu

KrrcnopoAa.

33. llplrne4r.me ipopuyny nepoKcl{Aa BoAopoAa. Hanunure ypaBHeHul peaxqufi

xktMr.rqecKr4x cnoilcrs nepoKcr{Aa BoAopoAa, [oqcHLITe ero oKI4cJII{TerIbHo-

BoccraHoBr4TenbHyro AnoftcrneuHocrb. PaccxaNzre o [pIrMeHeHLru fiepoKclrAa BoAopoAa

B MeAI4IIUHe.

34. fiafrrle nonH)'ro xapaKTeprlcrrrKy 3neMeHTy gepa. Paccxa]Kr4Te o tpusur<o-xzMuqecKux

ceoficrsax cepbr. Hauuruure Qoprryry cepoBoAopoAa, oxapar<reprasyftre ero Qu:ur<o-

xrrMr4qecKrre ceoficrsa. O6cyaure roKcr,rKoJlor[qecKoe Aeftcrsue cepoBoAopoAa'

35. llprase4rare rpoprr.ry:ry cepuofi Kr4cJrorbl Ir onI4IrII4Te ee tfzslluecxue ceoficrsa. Harzruure

ypaBHeHr4r pearqraft xr4MrrrrecKrrx cBoftcrB pa^:6auennofi u rosqeurpuponaunofi

KT,ICJIOTbI. PaCCraNUre O [pIIM9H9HI,III cepHoft xuClOru B MeAuIII4He.

36. ilafue o6rqyro xapaKrepr4crr4Ky oJreMeHraM V rpynutt, rnaBHoft rloArpynnbl Ha

ocHoBaHr.rr4 r{x noJroxeHr4q B nepuoAr4rrecKoft cucrervre r{.2. MeuAeleena I{ crpoeHll{

aroMoB. Oxaparrepuzyfite a3or KaK npocroe BerlecrBo. Paccxaxtvre o MeAIrKo-

6r.r oro rruecKoM 3Haqe Hr4kr co enunenufi a3 ora.

37. fiaiarc nonH]To xapaKTepucrr4Ky 3neMeHTy asor. Paccra)Kl4Te o ero creneHl4 oKIlcJIeHI4q,

pacnpocrpaHeHkrr4 B rrpI,rpoAe, $usuuecxux la xplMur{ecKlrx ceoftcrsax. O6cy4Iare

ToKcl4KonorurqecKoe Aeftcrsrle a3ora ra ero boeAume]elui't'.

38. llpvne4ure Qopvryny aMMr.raKa r,r orr{rrr4re ero (pzsuvecrue csoficrsa. Hanurulme

ypaBHeHr{r cloco6oB rtonyrlegIar r4 xI,IMuqecKIax csoffcrB aMMI{aKa. Paccxaxtnre o

rrpr4MeHeHI,IIr B MeAITIIIHe aMMIraKa, oKcI4Aa asora(I), HI'ITpI4Ta HarpLrA'



39. flpueeaure $oprraylry asoruofi KrrcJrorbr rr onIlIrII,ITe ee Queuuecxue csoftcrsa.

Hanuurure ypaBHeHr4s pearqufi nonf{eHlrt I4 xl4Mlrrleclcux csoficre a3orHoft KI4cJIorbI.

Paccxaxure o ee npIrMeHeHI4I4 B MeAI4uIrHe.

40. fiafire nonHyro xapaKreprrcrr4Ky sneMeHry QocSop. Onurunre ero annorporlHlle

1,ro4aQuxaquuu $uzuuecKrre ceoficrsa. Hanzurure ypaBHeHLIs pearqzfi xIrMI4r{ecKI4x

csoitcrna $ocQopa. flpllne4rare $opuyry Soc$opttofi KIrcJIorbI, paccKaxl4re o ee

ceoftcreax u coJltx.

4I. fiai,ne o6rUyro xapaKTepl4cTllKy SJIeMeHTaM IV rpyunu, uannofi IIoArpyIInbI.

O6t.scHI,Ire gneKrpoHHoe crpoeHlle aToMoB yrnepoAa. Oxapaxrepuzyilre yrnepoA KaK

rrpocroe BerlecrBo. Paccxaxzre o 6uoloru'IecKofi ponl4 yrnepoAa.

42. fiai4g':e lonHyro xapaKrepucrr.rKy 3neMeHTy yrnepoA. Onumuro ero crelleHu oKI{cJIeHI4s,

annorp orrr4ro, ilprrBeAr{Te ypaBHeHrrt p eaKIILIil xurura.Iecxlrx ce ofi crB yrn epoAa.

PaccxaNlare o npIrMeHeHI,Iu coeAl4neuufi yrnepoAa B MeAIIIII4He.

43. llpune4zre Qopruyny yronbHoft rvclorbl, oxapaKreprasyfire ee csoftcrsa.. flplrneAure

ypaBHeHr4s pear<quft lonyqeHr4r r.r csoftcrs colefi yrolrHofi KI{cJIorbI. Paccxarure o

npl4MeHeHun coneft yrolrnoil KI{cJIorbI B MeAI4IIrrHe.

44. fiaftre ronHyro xapaKTepr{crr4Ky gJreMeHry rcpentnuft. Onuurnre ero a,'IJIorponHble

l,roAu(buxaquu 14 (pzsuuecxue csoficrna. Hauuurure ypaBHeHI4q pearqufi ero

xuMuqecKux csoftcrs. Paccxaxrare o [prrMeHeHI,IrI coeAl4Heuufi KpeMHI4t B MeAUUI'IHe.

45. Aafire o6qyro xapaKrepr4crrlKy gJreMeHraM III rpynnu rnaBHoft noArpyrlrlbl. O6r.f,cHure

xr4Ml4rIecKyro aKTrrBHocrr 6opa u arroMI,IHI4s. Paccraxture oO llx [pLIMeHeHul{ B

MEAI,IqIIHE,

46. flaftr:e nonHyro xapaKTepr{crrrKy oJreMeHry aruoruzutzil. flplleeAure xIrMI'IqecKHe

Qopuynu coe4unenufi arroMr.rHr,rs. O6rscuure au(porepntte csofcrsa oKcIrAa 14

rr4ApoKcr4Aa aJrroMrrHr4s. Paccxaxrare o 6uororrrecKoft ponu anroM vHurfl*

47. [aftre nonHyro xapaKreprlcr?rKy sneMeHry 6op. Onuruure ceoficrea 6opa u ero

coe4uueHuft, [prrBeAr4Te coorBercrByroilIl4e ypaBHeHLIfl peaxqllfi. P.accr<aNure o6

aHrrrcerlTl{qecKl{x csofi crsax 6opuofi KI{cJIorbI u 6y psl
48. [aftre o6uyrc xapaKrepr4crr4Ky 3JreMgHraM II rpyl]tlbl uaeHofi noArpynnbl.

flepeuuclure [IeroqHo-3eMeJrbHbre MeraJIJIbL Onuruure ceoftcrea Kanbllt4t u efo

ocHoBHbrx coeArrHeHr.{ft, uprane4vre rrpr{Mepbl xuMl4r{ecKl{x peaxquft. Paccraxture o

6uoloruqecroft pollt KaJIbIIITt vI laarnr4fl .

49. [airre o6rqyro xapaKrepr4crr.rKy oJreMeHTaM I rpynnu rJIaBHofr rloArpyrlnbl

neptto4uuecroft crrcreMbr. Onuruure ceoftcrea :uarpkrfl, KaJrLrfl. Lr ux coeAI'lneszE,

llpune4ure [pr{Mepbr ypannenufi xr4Mr4rrecKllx pearqufr. PaccnaNlrre o coeAI4HeHI4tIX

H aTpI4{ V KAITLIfl , [pI4MeHqeMbIx B MeAI{III4H e.

50. lafire o6qyrc xapaxrepr.rcrrrKy d -srelrenraru. .{afire cpaBHl'Irenbl{yrc xapaKTeplicrl4Ky

3JreMeHTaM MeAb z cepe6po. flpane4ure npl{Mepbl ypamenuft xI4MIrqecKI4x peaxqnft.

PaccraNure o cuoco6Hocrr{ K KoMnJreKcoo6pa3oBanuro.llpnueHeHlre coeAI4HeHI4ft ueALt

a cepebpa B MeAI{tII4He.

51. [afire [onHyro xapaKTeprrcrr4Ky 3neMeHry IIITHK. Onilruure ceoftcrsa qI{HKa u efo

coe4unenuft, [pr{BeAr4Te coorBercrByrou[e ypaBHeHI4t pear<qnfi. PaccraNure o

6uororu.{ecroil polll qI,IHKa.

52. Oxaparrepr.r:yftre xeJre3o, KaK [peAcraBr4Tetrfl. MeTaJIJIoB no6oquux rloArpynn.

O6trcHtare oco6ennocrrr crpoeHr4s ero aroMa, $usrauecKlre u x[MI4r{ecKI4e csoficrsa

)r(eJre3a. PaCCxaNI.me O feMofJlO6une u XeJIe3OCOAepXarUux QepueHrax,



53. Onrzmtrre csoffcrsa oKc]rAoB u rt4ApoKcr,rAoB xeJre3a (ID u (IID, rpr4BeAr4re
coorBercrBlrlolllue ypaBHeHI4.[ peaxquft. PaccxaNure o 6zolorzqecroft ponr4 xene3a.
llpune4rare flpr{Mep neKapcrBeHHbrx rrpenaparoB, coAepxarrlr4x xeJre3 o.

54' flaitre o6uyro xapaKrepllcrl4Ky sJIeMeHToBVII rpynnu no6oqHofi rroArpyrrrbr.
floqcHure oKI,IoJII{TeJIbHO-BOCCTaHOSZTeDHTTe ceoftcrea coeAr4HeHr4ft rrlapranqa,
npl{BeAl'rre ypaBHeHvt peaxqufi. Paccr<aNnts o6 ucnorb3oBaHrrr4 nepMaHraHaraKarrlrs,
KaK aHTr4oenrr{qecKoro cpeAcrBa v n (papvraqeBTr{rrecKoM aHanr43e.

55. [afire rIoJIHyro xapaKTepI,IcrI,IKy gneMeHTy xpoM. Onlrmzre oKucnr{TeJrbHo-
BoccraHoBI{TeJIbHbIe csofctsa coeAI,IHeHr{ft xponra. PaccxaNrare o 6uoloru.recxoft polu
xpoMa r{ [pr{MeHeHr,rr4 coeArdnenraft xpoMa n (paprrlaqr.ru.

56. lairce o6qyrc xapaKrepvcrl{Ky oJIeMeHraM I rpynuu no6oqHoft noArpyrrnbr
nepl4oAllqecnoft cucrerrlu [. 14. Men4eneena. Oxapanreprasyftre cepe6po z ero
coeAI4HeHrIf,, npI{BeAI4Te rlpllMepbr ypaBHeHuft peaxquft xurrluqecxux ceoftcrs.
Paccxaxzre o 6uolorlr.recKof ponz cepe6pa.

lperroAaBaTenb: (Bnprorona E.B.)


