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II Ofl CHI,ITEJIbHAS 3ATII{CKA

flporpavrrvra no x]rMnu Ha ypoBHe ocHoBHoro o6qero o6pasonanut

ocHoBe rpe6onauufi K pe3ynbraraM ocBoeur{rr ocnosHofiCOCTABJIEHA HA

o6pasorarenurofi npolpaMMrr ocuoBHoro o6rqero o6pasoBarrut$., rpeAcraBJreHHbrx

B O|OC OOO, a rarxe Ha ocHoBe Qe4epanruofi pa6ouefi rporpaMMbr

Bocnlrrantrs. n c yudrcna (ouqeruIur ilperroAaBamkrs. yre6uoro [peAMera <<XrEnruo>

n o6pasonareJrbHbrx opraHprcauurx Poccufi crofi @e4epaqun.

flporparraMa rro xLrvrlwr Aadr [ppAcraBJreHr.Ie o ItreJrrx, o6qefi crparerull
o6yueuna, Bocrrlrralfifl t4 pa3wnrug, o6yuaroquxag. cpeAcrBaMu yre6uoro

npeAMera, ycranaBJluBaer o6ssarerbHoe [peAMetHoe coAepxaHrre,

rrpeAycMarpr{BaeT pac[peAeneHr{e ero no KJraccaM w cTpyKryp}IpoBaHrle ro
pa3AenaM U TeMaM npo{paMMbl IIO XHMIIH, Oilpe.{eJlf,eT KOJIIlrtIecTBeHHbIe H

KAqECTBEHHbIE xapaKTepI{crrrKH co,qepxaHl,I{, peKoMeHAyeMyrc

nocJreAoBareJlbuocrb vr:.^yrcHvfl. xvtul4ra c yr€rou Mexlpe.{MerHbrx ,r

BHyrplrlpeAMerHlrx cv.tzeit, JrorurKrr yre6noro flpoqecca, Bo3pacrHblx

oco6ennoctefi o6yralou1r4xcs., orrpeAeJrf,er Bo3MoxHocrl{ [peAMeTa AIIA

peaJrr,r3arluu rpe6orralfitrr K p$yirbraraM ocBoeHl,If, ocnosHofi o6pasoratelrnofi
fiporpaMMbr Ha ypoBHe ocHoBHoro o6rqero o6pa:onanvlfr, a raKxe rpe6onanufi x

pe3yJrbrarana o6yrenurxptvttt[r Ha ypoBne qenefi nsy;elaulfl, rlpeAMera I{ ocuoBHbrx

Br,rAoB yre6uo-no3uaBarelrnofi AeflTeJlbHocrll o6yraroqeroc{ uo ocBoeHulo

yre6noro coAepxaHllf,.

3nasne xtrvrutl cnyxur ocsonofi NIfl, Sopnrrapouauur^ MlrpoBo33penufl

O6yrarou1etocfl., ero [peACTaBJIeHI,Ifi o rvratep[IaJlbH0M eAfirrcTBe MI4pa, BaXIIyIO

poxb urparoT soprraupyeMbre rurrvraefi npeAcraBJreEkls. o B3AHMOrpeBpaIqeHurx

gHepruu u o6 oBoffoqur,r BerrlecrB B rrpl,rpoAe, o rlyrflx pelxeHlry rno6anrnrrx

upo6nerrl ycTofitrr4Boro ptl3Burkrs. qeroBerlecrBa - crrprenofi, gHepreuauecrofi,

nzrr{esofi H sKororrrtecrofi 6egonacHocr}I, rpo$nena 3ApaBooxp amenur,.

I4syreuue XI{MI{E:

cuoco6crryet peaJIlI3aIIur Bo3MoxHoctefi An caMopa3BurTLls. u

@opunpoBalytfl.KyJrbrypbr JrunHocru, ee o6ulefi n SyurquouzlJrbHofi rparuorHocrl{;

BHockrr BKJIaA a SoprvrupoBaHlre MbrIrrJIeH[n u rBoprlecK[Ix cnoco6rrocrefi

o6yraroqtrycfl,, HaBbrKoB t4x caMocroflTelrnofi yue6uofi Ae.f,TenbHocru,

gKcnepgMegTurrrbHbrx fi HccneAoBareJrbcKlltx yMeHI,Ifi, neo6xoAuMbrx KaK B

rrggceAHesgofi xLIsHu, TaK II r UpoQecCI{OH4IIbHofi AestenbHocTfl;

3HaKoMr4T co cueqn$nxofi Ha)rurHoro MbrlrrJreHr{rl, 3aKJIaAbIBaer ocHoBbI

r{enocTHoro B3ruIrrAa Ha eAuHcTBo rrpl4po.{br kI qeJIoBeKa, .f,BJUIeTCfl OTBeTCTBeHHbIM

eranoM n $oprranpoBalhtkrecrecrBeHHo-Haf{Hofi rparvrorHocTr{ o6yraroquxcfl:



cloco6crByer $oprr+npoBaHr{ro rleHHocrHoro orHoIIreHI{, K ecrecrBeHHo-

Hayql{brM gfta]FIr4flM, K [pr4poAe, K qeJroBeKY, BHOCIIIT CgOfi BKJIaA B 9KOJIOIIIIIeCKOe

o6pasonauue o6yuaroluuxc{.

,,{anHue Ha[paBireHuf, B o6yrenau x[Mr{r{ o6ecne.ruBarorc.fi cueqnSurcofi

coAepxanrl.tr yre6noro rpeAMeTa, roroprrfi ,BJrrerc, rteAaroruqecKn

HayKu xuuLtkr Ha onpeAen€unou srane eeaAalrr4poBaHHbrM orpaxeHlleNa 6asosofi
pa3BLrTUs..

Kypc xtruut4 rra ypoBHe ocHoBHoro o6qero o6pasouamrfr opneHrl,IpoBaH Ha

ocBoeHlre o6yrarorqfil,r;ucfl. cucreMbr [epBouaqaJrbHblx nonxrnfi wrunr4 ocHoB

HeopraHu.recxofi wrMkrkr u HeKoropbrx orAeJrbHbrx 3HaqllMbrx nonsrflfi
opraHzqecxofi xur:llt:avt.

Ctpyrrypa coAepxalnfl, rrporpaMMbr rro xttvrukr c(foprraupoBaua Ha ocHoBe

crrcreMHoro fiogxoAa K eE nsyreHr{Io. Cogepxawre cKJraAblBaercf, u3 cucreMbl

nou.atufi o xI{MIrFIecKoM gJIeMeHTe a BeIIIecrBe u cvcreMbr rrourlTnfi o xuun recKofi

pearrll,ru. O6e grI,I placreMbr crpyKTypHo opraHla3oBaHbl no rrpI,IHIIErry

rrocJreAoBareJrbHoro pe3Burvr snattufi Ha ocHoBe reoperuqecKax [pe,qcraBnenufi

pa3Horo ypoBHt:

- ATOMI{O.MONEKYJIf,PHOTO YIIEH}Ifl KAK OCHOBbI BCC|O ECTECTBO3HAHVfl;

- flepuo4[qecKoro 3aKoHa X.I4. MenAeneeBa KaK ocuoBuoro 3aKoHa xwuuu;

- freHpls o crpoeHlll{ aroMa rr x]IMuqecxofi cBfl3vr;.

rrpeAcraBJresufi o6 oneKTpoJrnrrn.recrofi AI,IccoqEaIIuH BeIIIecrB B

pacTBopax.

TeopewuecKr,re 3HaHI{fl paccMarpuBalorcfl Ha ocHoBe sMrruprqecKfi

[oJrfreHHbrx r4 ocMbrcJreHnrrx (parroB, pa3Bl{Balorc{ nocJreAoBateJlbuo or oAHoro

ypoBHs K ApyroMy, BbrrroJlHf,.fl Syurqnu odtrscmeunr u nporHo3llpoBaHrlfl

cnoficrn, crpoeHrrr r{ Bo3Moxnocrefi upaKTuqecKoro trp]lMeneHrag' vr rroJrfreHr4.r[

rr3rraeMblx BeIIIecTB.

OceoeHue [polpaMMbr rro y,lrur4u cuoco6crByer $opuupoBaHl/uo

rlpeAcraBileuvrs. o xrrMr{qecrofi cocraBJrlrc,ulefi nayurofi rapuIHEI MLrpa B JroruIKe

eE cncreunofi fipupoAbr, rIeHHocTHoro orHorrreHn K Ha) rHoMy. 3HaHrIro kr

MeroAaM rro3gaHgfl B HayKe. I4syrenue XLIMHI4 EpoucxoAttr c rrpuBneqeHEeM

gnanufi E3 paHee rl3freHHbrx yre6nrrx [peAMeroB: <<Orqpyxatoryui4 Mup>,

<<Ernonorra.x. S-:7 KJIaccbD) n <<@nsuKa. 7 rnacc>>.

flp, LI3freHI{Ir xlrMr4vt rrponcxoAl/tT SopnaupoBaHue sHaHzfi ocHoB

xprMr{qecKofi nayru xar o6uactrlr coBpeMeHHoro ecrecrBo3uauvIfl) flpaKTuqecKou

Aef,TenbHocTu rrenoBeKa rr KaK oAHoIo I{3 KoMIIoITeHToB rvrupoeofi KyJlbrypbr.

3aAa.ra yre6uoro [peAMera cocTo]rr r QoprvrnpoBaul{lt crrcreMbr xrrMl{ltecKltx

grrarrnia- BaxHefirunx Sarron, uoHxrnfi, 3aKoHoB rr reoperuqecKrx uouolrenrafi,

,EocrylHbrx o6o6glennfi Mr/rpoBo33peHqecKoro xapaKTepa, fl3brKa HayKI'I, B



npLIo6IIIeHul{ K Ha)riIHbIM MeroAaM rro3HaHrfr, rIpE u3]rureHuu BerrlecrB H

xI,rMI,IqecKHx peaKrlwit, s rpoprrarapoBalr4t4 r,r pa3Burr.r[ rro3HaBareJrbnsrx yvreuuit u
ux rpI,IMeHeHuH B yue6no-no3HaBareJrruofi vr yue6uo-uccJreAoBarelrcxofi

AefTeJIbHOCTIlr, OCBOeHUU 4paBr,rJr 6eSOnaCHOrO O6parqennX C BerqecTBaMH B

loBceAHeeHofi xr43Hrr.

flpu usyrennur xrruvrr4 Ha ypoBHe ocHoBuoro o6uero o6pasoBantrfl. BaxHoe
3uaqeHr,re uprao6pe.n u raKue qeJlpr, KaK :

QoprranpoBaHrae r{HTeJrJreKTy€[JrbHo pasrrarofi rrltqHocr[, roTonofi K

cauoo6pa.eoBaHr{ro, corpygHuqecrBy, caMocroflTenbHoMy [puHf,T[rro peruennft,

cnoco6nofi a4antzpoBarbcfl r 6rrcrpo MeHfl rorrlr4Mc, ycJroBprf, M xrr3Hrr;

r{afrpaBneHHocrL o6yrerrux Ha c}rcreMarrrqecKoe npuo6qenue
o6yraloqvxcfl K caMocroflrenrnoft fro3HaBaremnofi Ae.f,TeJrbHocrrr, HayqHbrM

MeroAaM ro3HaHu.fl, Sopnaupyroqr{M MoruBauruo [t pasrutue crocodnocrefi r
XVIMI4I4;

- o6ecueqeHue ycnonrafi , cnoco6crByroqux npuo6pereH[rlo o6yrarorq Llv-lacfl

orrbrra pasnoo6pagrroft Ae.flTeJrrHocrrr, [o3Harrun n caMono3Ham*rs, KJIK)rIeBbIx

HaBbrKoB (xnrouenrrx KoMrrereH\vir), r{Meroulux yH}rBepc€IJrbHoe 3HaqeHEe Arf,
pa3npItIHhIX BI/[{OB Ae{TenbHOCTLI;

SoprvrapoBaHre o6qefi Qyur<qnonamuofi u ecrecrBeHno-nayrnofi

IpaMoTHOCTr.r, B TOM qVCJre yuennfi o6rscHflE v orIeH[BaTb .rIBJreHLIn

o4pyxarculero i['.dw,a, HcnoJrb3y.f, 3HaHE{ }r oflbrr, [oJIrreHHbIe fipu I{3yrreHI{E

xr4vrt4kt, [p]rMeHnrb r{x rrpu peureHur{ upo6neu B [oBceAHeeHofi xrl3Hu kt

rpy4onofi Aef, reJlbHocrl{;

fioprrarapoBaHue
[oHI{MaHrAf IIeHHOCTU

y o6yraroquxcfl qrMaHucrutlecKl,Ix ornoureHufi,

xr4Mr4rreclfllrx sHauufi Nrfl, nrtpa6orru SKoIoruIIIecKIfr

qenecoo6pa3Horo [oBeAeHr{fl B 6ury u rpy4osofi AeflTenbHocrll B rleJrflx

coxpaneHr{fl cBoero 3AopoBbfl rr oKpyxarcqefi upupoAnofi cpeAbr;

- pa3BrrTre MoTrurBarlur{ K o6yrenraro, cnoco6noctefi K caMoKoHTpoJIrc u

caMoBocflrrraHuro Ha ocrroBe ycBoeurlr o6qe.renoBerlecKlltx qennoctefi,

roroBHocru K oco3HaHHouy rrr6opy upoQuils. t4 HanpaBJIeHI{ocr[ Aanrnefiruero
o6yuenlu.

O6rqee r{IzcJIo qacoB, oreeAeuUux Anfl la3yq.er.las, rlrl,ltala Ha ypoBHe

ocgoBHoro o6qero o6paroranlrfl, cocraBJrfler 136 .racos: s 8 Kracce - 68 uacor (2
qaca B HeAeJrro), e 9 KJracce - 68 .racov (2uacan ne4emo).



COAEPXAHI,IE OEytrEH[fl

8 KJIACC
IlepnouarlaJrblrbre xlrMurrecmue rroHrITI{II
flpe4rvret xI{MurI. Pour xuunvr B xI/t3HH qeloBeKa. Xurvrufl B cl4creMe HayK.

Tera u BerrlecrBa. @ugrqecKze csofigrra BerqecrB. Arperarnoe cogrorHLre

BeIrIecrB. flonstue o MeToAax tro3HaHIa[ B xr{Mpru. rlucrue BeIIIecrBa a cMecr{.

Cnoco6rr pa3AeJreHras cl,recefi .

Atourr 14 'MoJreKyJrbr. Xlrtrpr.recrue gJreMeHTbr. Czrvrgorrr xprMrlrlecKrrx
gJreMeHTor. flpocrrre rr cJroxHbre Berqectra. ArouHo-MoJreKyJrrpnoe )rreHue.

XuNarqecxas Sopuyna. Banegtuocrb aroMoB xprMurrecKrlx gJreMeHToB.

3aron nocrof,HcTBa cocraBa BeulecrB. Otnocr,rreilbmafl. aroMHa, Macca.

OrnocnreJlbuarr MoJreryJrf,pHa{ Macca. MaccoBa"f, AoJUI xr/tMilqecKoro oJIeMeHTa B

coeAVHeHuII.

Korn.recrBo Belrlecrsa. Mom. Morrapldlas, Macca. BgamraocBf,3b KoJII+IecTBa,

Maccbr kr .rrwc,;ra crpyrTypHbrx eArrHr,Iq BgrrlecrBa. Pac.{6tH no Soprvrynavr
XI{MnqecKEX COeALIHennfi .

Onanqecxr{e u xrrMl.rtlecxl{e f,BJreHus. XuuuqecKafl peaKIII,Itr u e€ upn3uaKpl.

3aron coxpaHeHr{, Maccbr BerrlecrB. XrntnqecKue ypaBHeHHs. KraccnSuKa\ua
xr{MrirlrecKr4x pearl{ufi (coeanmeur4fl, p€tsnoxeHllf,, 3aMelueuus, o6uena).

Xturt urt ec xufi s xc nep uM eHmi

3HaKoMcrBo c xlrMulrecrcofi flocyAofi, [paBI,IJIaMrr pa6otu n na6oparopuu Lr

npra6ruarvla o6parqemkrs. c na6oparopHbrM o6opy4on&HrleM, lr31^{eHue H onr{caul{e

{ueuuecrrax csoficts o6pasqor HeopraH}rqecKrlx BerrlecrB, na6rroAenue

Qzsuuecrrzx (u,[asreH[e BocKa, Tafllakre Jlb,qa, pacrupaH]re ca&apa B pr)[IKe,

Kr4neHue r{ KoHAeHca'qufl. no4u) r{ xraMuqecKux (ropenue cBeq]I, npoKaJrI{BaHI{e

ueAnofi npoBoJroKu, B3ar{MoAeficrsue MeJIa c KI,IcJIorofi) xrnenuft, na6moIeH[e I,I

ollLrcaHlre upu3HaKoB IlpoTeKa$:1rfl. xr{MrlrrrecKflx peaKllrafi (pasnoxeHl,Ie caxapa..

BaraMoAeficrnne cepnofi KlrcJrorbr p xJloplaAom 6aput, pa3JroxeHl{e ruIApoKauAa

MeArr (II) upu HafpeBaHvrvr, BsqvrMoAeficrsue xeJle3a c pacrBopoM corlll rraeau (II),
Irc)rureHr,re cnoco6oe pasAeneHu.rl cMecefi: c uouorlrbro MarHlrTa, $nusrporaHne,
Bbr[apr4BaHvre, A?rcrvrlurflrlLtf,, xponaatorpaQllu, flpoBe.{eHlae oqucrKu nonapeunofi

coJrrr, na6ruoAeune fi orlucanue

r,rJlJrrocTpr{pyloqero 3aKoH coxpaHeHur

(ruapoctepxnerux).
Baxnefi ruue [peAcraBrrreJrrl HeopraHrrrrecrclrx BeuecrB
Bos,u5x - cMecb ra3oB. Cocran Bo3Ayxa. KucnopoA - oJIeMeHT r{ rrpocroe

BerrlecrBo. HaxoxAeHue KlrcJlopo.qa B rlpnpo4e, Suszuecrne Ll xuMlrqecKue

pe3yJrbTaToB npoBe,{eH}Irl orlbrTa,

Maccbl, co3AaHHe uoAenefi MoJIeKyJr

cnoficrea (pearqura ropeurax). Orcrgu, flpuuenenue KI,IciIopoAa. Cuoco6u



noflyqeHrfl Kr/tcJropoAa B na6opaTopr.rr Lt [poMbrrxJleHHocr]r. Kpyroropor
Kr{cJropoAa B rpupoAe. OsoH - amrorporHaf, nrogu(pm ar\rifl Kr{cJropoAa.

Teruosofi sQQert xuLanrecxofi peaKllr,ru, repMoxuMr{rrecKr{e ypaBHeHfi.s,

3K3o- Lr sHAorepMLIqecKlIe peaKIII,Ifi. TOumaro: yroJlb kr MeraH. 3arpxsneune
Bo3Ayxa, ycr{,Jrenr{e [apH]rKoBoro sS$eKTa, pa3pyrueurre o3oHoBoro cJrof, .

Bogopog eJreMeHT ,r rpocToe BerrlecrBo. HaxoxAeulre BoAopoAa B

lpupoAe, Stasuuecrue u xuMuqecKrre croficrna, rrpr4MeHeurlre, cuoeo6rr
rroJr)4reHr{fl. Kuc;roru u coJrr{.

Monxpuufi o6r€u ra3oB. Pac.rErH ro xrlMLrqecKnM ypaBHeHulrM.

@prgrqecrre csofictsa BoAbr. BoAa KaK pacrBopr,rreJrb. Pamnoprr.
HacuulesHbre E HeHacbrrqenHbre pacrBopbr. Pacmopr{Mocrb BerIIecrB B BoAe.

Maccosas Aonfl BerrlecrBa B pacrBope. XrauuqecKr{e csoficrsa BoAbr. OcnoBaHus.

Pors pacrBopoB B Epupo.{e u B xu3Hu qeJroBeKa. Kpyronopor BoAbI B flpprpoAe.

3arpmreHr,re upupoAHbrx rog. OxpaEapr oqrlcrKa nplrpoAHbrx Bo,{.

Knaccu$fiKarJu HeopraHrrqecKnx coeArrneunfi. OxcrrArr. Knaccn$ulrra\ufl
oKcrlrAoB: coneo6pasyroqve (ocnoenrre, KI{cJroTHhre, auoorcpnrre) vr

neconeo6pa3yroque. HoueuKJrarypa oKc[AoB. @ngzqecrue H xI,IMI{qecKI{e

csoficrea oKcu.{oB. flonyrerue oKcrl,qoB.

OcnosaHu{. KnaccuSuKa\W ocnoranufi: rqdrowl t4 HepacrBopl4Mbre

ocuoBaHr{f,. Houenmarypa ocnosaur,rfi. @usu.recntte v xltMuqecKlle cnofictna
ocHoBaHHfi . florry..1eHl{e ocnoBagufi .

Kncnorrr. KlaccuSmaqur Kr{cJror. Horuenrnarypa KueJIor. @nswrecK}Ie I{

xr4MurreoKrre csoficrsa rncnoC. Pql aKTrlBHocrr4 MeraJIJroB H. H. Eeretona.

flonyqenrle Kr{cJIor.

Conn. Houerrrua;rypa coneft. @r.rgn.recwre w xr4M[qecKIae ceoficrsa corefi.

flonyrenue corefi.
f enetn.recKa{ cBf,3b MexAy KJraccaME HeopraHrlqecKux coe4uneHr,rfi .

X tail wt e c ku il e xc n ep ut)t eHmi

KaqecTBeHHoe o[peAeneHr{e GoAepx.aIJus. KucJlopoAa B Bo3AyXe, rIoJrJnIeHIAe,

co6npanr,re, pacno3uaBauyre v ll3freHlle csoficts KI{cJIopoAa, na6lroAenne

B3arlMoAeitcrr,vs. Berr{ecrB c KrrcJropoAoM H ycJroBrlf, Bo3HERHoBeHI{n vr

rpeKparqenus. ropeHll (noNapa), o3HaKoMJreHrre c o6pasqanau oKcHAoB u

ou]rcanne Ex cnoftcrr, [oJrfreHpre, co6r.rpaune, pacrro3HaBaHue t4 ra3]ru{eHne

csoficrs BoAopoAa (roperuae), nsanuoAefictsue BoAopola c orclltAorvr Ir,re4u (II)
(rosrvroxno uclonb3oBaHrre B[AeoMareplaaron), na6nro4eHl{e o6pasqon BeluecrB

KoJrrlrrrecrBoM I uolr, rrccJreAoBaune oco6ennomefi pacrBopeHplrl BelqecrB c

pas.nnunofi pacrBopuMocrbro, rpprroToBJleHue pacrBopoB c onpe4en€Hl{ofi

Lraccosofi Aolefi pacmop6HHoro BerrleerBa, B3arrMoAefictane BoAbI c MeraJrJIaMIa

(narpuervr K€rJrbIIueM) (nosrvroxHo r4crroJrr3oBaHl{e BrlAeoMarepualoe),



lIccJIeAoBanue o6pa:qon HeopraHr,rrrecxrlrx BerrlecrB pa3raqHblx KJraccoB,

ua6mo4eul4e u3MeueHuf, oKpacKu r,ruAr{KaropoB B pacrBopax Kr{cJror u u1erouefi,
u3freHl,Ie B3auMoAeitcrrlus oKcr,IAa MeAr{ (II) c pacrBopoM cepuoft Kr{cJrorEr,

KltcJror c MeTaIIJIaMI{, peaxqufi nefirparusalglatt, floJryqeHl,re HepacrBopr.rMbrx

ocuoBaHrlfi, nsrrecHeHlle ogHoro MeralrJra ApyrHM rr3 pacrBopa coJrrr, perueHr{e
gKclepI{MeHTEIIIbHbIx 3aAaq no reMe <<Baxsefimue KJraccbr HeopraHlrrrecKr{x

COe,qlIHeHI4IlD).

Ilepnognqecrrfi BaKoH tt llepnognqecxafl cr.rcreMa xrrMurrecmrrx
3JreMeHToB A. V[.. Menge;reena. Crpoegne aroMoB. Xu]ruqecrcas cBn3b.
OrtucrureJrbHo-BoccraHoBr{TeJrbHbre peaxrlrrlr

flepnrre rronbrrl(z maccrr$uKarl]Iu kunaluecrg{x gJreMeHToB. Ilonsrue o
rpyfltrax cxoAHbrx gJreMeHToB (rqenounrre n uleroqHo3eMeJrbHbre MeraJrJrbr,

rElJroreHbr, I{HeprHbre rasu). Snenaenrrr, Koropbre o6pasyror auQorcpurre oKcuAbr

H fplApoKclrAbr.

Ilepno4Ia.recxuft 3aKoH. flepno4uqecKas cr4creMa xr,rMr{qecK}rx sJreMenton ,{.
14. MeHgeneena. KopoxonepuoAHafl u ArrlrHuoreprroAHafl Qoprvru
flepuo4nqecrofi cucreMbr xnuhqecrriD( sJreMeHroB [.14. MenAeneena. rlepro4rr
u lpy[rrr. Oprgr.r.recxafi cMbrcJr rropflAKoBoro HoMepa, HoMepoB [ep[o,qa kr.

rpyfirrbr sneMeHTa.

Ctpoeuue aroMoB. Cocras aroMHrrx f,Iep. I4gorourr. 3lemponu. CrpoeHr{e
3JreKTpoHHbrx o6ono.rer aroMoB rrepBbrx 20 xrlrMr,rqecKr/rx sJreMeHToB

flepnogu.recxofi cucreusr,{. V. Men4eneena. Xaparrepucrr.rKa xuMuqecKoro

oneMeHra rro ero noJroxeHr{ro B lleprao4uqecxoft cucreMe 4.14. Meu4eneera.

3aronorvrepHocru r{3MeHerru{ pa4uryca aroMoB xr{MfiqecKr/rx gJreMeHToB,

MerzuuruqecKux r{ HeMerEIJrr[qecKLrx csoficrs rro lpyffraM rr nepuo,{aM.

3naqenue flepnogzqecrorq 3aKoHa u flepuo.qr{ecrofi cucreMbr xl{Mr{qecKr,rx

oJreMeHroB AJrf, pasBktrkts, HayKrr r4 rpaKTrKlI. A. ?I. Menlerees - yr6nufi u
Ipa)KAaHLIH.

XraNaz.recxaf, cB{3E. KosanegrHas (uontpuax u neuonrpnax) cBf,3E.

Snexrpoorpl,rqareJrbHocrb xuMuqecKl{x gJleMeHros. I4oHHEUI cB.s3b.

Cteuenr oKr{cJreHl/ur. OrucJrrrreJrbuo-BoccraHoBrrreJrbubre peaKrIHI,r.

flpoqeccu oKucJreHr{f, rr BoccraHoBJreHr{.f,. Oxprcrrateiluvr BoccrauoBureu{.

Xuilurt ec xufi e xcn ep taw eHmi
u3freHue o6pasqon BeqecrB MerarJrJroB u HeMeTaJIJIoB, B3aaMoAefictgue

il{ApoKcr,rAa rIr{HKa c pacTBopaMr{ KracJror u u1enouefi, npoBeAeHl{e olbrroB,
r,rJrJrrocTprapyroqux [pr.rMep6r oK]rcJrLrTeJIbHo-BoccTaHoBLlTeJIbHbIX pearquft

(ropeulle, peaKrlrlu pa3noxeHufl, cae4unennx).

Mearnpedmemruote coflsu



Peaflnsalll,Ifl Mex[peAMerHbrx csrrzetrr rrpu krz]gqremuu xr,rMr{}r B 8 KJracce

ocylrlecrBllfrercfl. rlepes I4crroJr63oBaHr{e KaK o6rqnx ecrecrBeHHo-Hayqnbx
uottxtufi, TaK Irt nou.atufi, .f,BJlf,Iolql,Ixcs cHcreMHbrMH AJIfl orAeJlbHbrx rrpeAMeroB
ecTecTBeHHo-Har{Horo qI,rKJIa.

O6rqne ecrecrBeHHo-HafrHbre rroHnrltfl: lnqytnufi Qaxr, rr{rrore3a, Teop}r.f,,

3aKoH, alaLMrut3, cI{HTe3, ruaccnQnKarlrrrfl, neprroAll.lHocrb, Ha6mogenrae,

3KC[epr{MeHT, MOAenI,rpOBaHLre, rBMepeHr{e, MoAeJrb, .rrBJIeHLre.

@uszKa: Mareprry, aroM, gJreKTpoH, rrporolr, uefirpou, lroH, rryKJInA,

I{3oroflbl, paA}roaKT}IBHocrb, MoJIeKyJra, gJleKTp}I.recrufi 3apflA, BeulecrBo, TeJro,

o6sdu, arperarHoe cocro.rrHr4e BerqecrBa, ra3, $usu.recrrae Berl{qr.rHbr, eAuHHrIbr

I{3MepeHI4.n, KocMoc, flJlaHerbr, 3863ArI, Comrqe.
Eraonorprr : Sorocuure3, ArrxaHrae, 6uoc@epa.

feorpa$rnx: arMoc$"pa, rvgpoc$epa, MprHepaJrbr, ropubre ropoAbr,
lone3Hbre llcKorlaeMbre, TorrJII,IBo, BoAHbre pecypcbl.

9 KJIACC
Beulecrno rl xr{Mrrqecrcafl peaKrlrrfl
flepno4n.recrufi 3aKoH. IlepHo4raqecKtrtr cucreMa xr.rMr{}recKrx gJreMeHron,{.

I . MenAeneesa. Crpoenze aroMoB. 3arconouepHocrrr B Lr3MeHeHrrE ceoficre
xr4MuqecKr,Ix gJreMeHToB flepBbrx rpex flepuo.qqB, rlalrvra) KaJrbIIafl v Iltx

coe.uraneurafi B coorBercrByrr4 c rroJroxeHueM gJreMeHToB B flepno4nqecxofi
cEcreMe [r crpoeHr{eM I{x aToMoB.

Crpoenue BerqecrBa: BVArI xr4Mr.rqecKofi cesgu. Tunu KpucraIIJIIrrIeeKIax

peur€rox, 3aBr{cr{Mocu ceoficrB BerrlecrBa or rkrrra Kpr,rcraJrJrr.rqecrofi perudtrcu n
Bupla xrrMuqecKofi csxgu.

Knaccn$ilKar\us, u HoMeHKJrarypa HeoprauugeoKr,rx BerIIecrB. Xranaz.recKne

ceoficrea BerIIecrB, orrrocflrrlrrrxc.f, ( pa3rHqHbIM KJIaccaM Heopranl,Iqecr[x
coeAr{Heunfi , renetl{qecK€u cBf,3b HeopraHnqecKl{x BeutrecrB.

Kraccu$vKarltrfl.xlrMnqecKprx peaKrlrafi no pa3ruqubrM [pI,I3HaKaIr,r (no qucfly

u cocraBy fracrByroqux B peaKIIEr,I BerrlecrB, rro rernoBoMy s$Serry, rlo
rI3MeHeHIaro crenenefi oKIltcJIeHIarI xr{Mr.IqecKlfrx gJIeMeHToB, no o6patuMocrl{, fro

yqacrHro KaraJrr,r3aropa). Sxso- rr gHAorepMr4qecKr,re peaKIII4I4, TepMoxIaMI,IqecKHe

ypaBHeHHq.

IloHsrrae o cKopocru xr{Mr,rqecKofi pearqura. IIon-{rEe o6 o6parururx u

neo6parnMbrx xr{Mr{qecKrax peaKrlr,rf,x. flonsrr{e o roMoreHHbrx Ir rereporeHHbrx

pear{urx. floH-f,rr,re o Kararruse. iloHflTue o xrltMuqecKoM paBHoBecuu. @arroprr,

Bnurrculue Ha cKopocrb xraNau.recrofi peaKrdl4r{ 14 rIoJIoxeHIre xl4Ml,lqecKofo

paBHoBecHfl.

Or<ncnnreJrbHo-BoccraHoBrlrreJrbHbre peaKul{rr, snextporrrrrrfi 6atattc
oKrlrcJrlrreJrbuo-BoccraHoBlrrelrHofi pearrlr,Iu. Coctasreul,Ie yparnerrufi



OKI/ICJIIIITeJIbHO-BOCCTaHOBHTOJIbHbIX peaKIII,Ifi c ucrroJrb3oBaHpreM MeToAa

sJTeKTpOHHOTO 6atrusca.

Teopu* 3JIeKTpoJI[TI{qecKofi Augcorluaptr.3nexrpoluTbr r{ HeoJreKTpoJrl/rrbr.

Karnonrr, aHI{oHbI. Mexauu3M Ar,rccorlr4arlllu BerrlecrB c pa3rr,IqHbrMr4 Bt4ryavrtr

xIIMI{qecKofi cnssu. Cr:enenr Al{ocoqllar1uvt. CuysHBIe r.r cnadrre oJreKTponrrrEr.

Pearquu lloHHoro 06rraena: Ycnogra.f, nporeKaHus peaKrlrafi roruroro d6uena,
l]oJlHbre a corpalq6uurre rIoHHbIe ypaBneHrrrr pearqufi. Csoficrsa KlrcJror,
ocnonaHlzfi Id colefi B cBere rlpe.qcTaBJrenufi o6 gJreKTpoJrnrra.recroft

AI4ccorIHaI{uu. KaqecrBeHHbre peaKrlr{u Ha lroHbr. flougrne o rr4ApoJlr{se colefi.
Xtan w e cxu fi e xcnep utt eHm i
o3HaKOMJIeHre C MOAeJT{ME KpI,rCT€rJrJrHrreCKr,rX peruerOr HeopraHEqecKHx

BeII{eoTB - MeTaJIJIoB pI HeMeraJrJIor (rpa$HTa n anuasa), cJroxHbrx BelqecrB
(xnopr,r4a uurpus.),

oT nos4eftcrrnx
[ccJreAoBaHLIe 3aBr.tcl{MocTu cKopocTl4 Xr{Mr,IqeCKOfi peaxquu

pa3r[qHbrx Samopor, nccJreAoBaH[re sJreKTponpoBoAHocrr,r

pacrBopoB BeIIIecrB, fipoqecca Auccor\r4a\uu KracJror, lqero.refi b co.nefi

(rosuoxno uc[oJr,b3oBaHrre BrrAeo uarepraaroa), rrpoBeAeHze orrbrroB,

r4JrJrrocTpr.rpyrcrrlux rrprrcHaKr,r rrporeKaHuf, pearqnfi rroHuoro o6uesa
(o6pasorartlae oca4(a, BbIAeJreHHe ra3a, o6pasoeanue no4rr), olrrroB,
I{JIJIIOCTpupyIOqux [pI,IMepbI oK]IcnZTeJIbHO-BOccTaHOBI.ITeJIbHbIX peaxqnfi
(ropeuue, peaKrlr,rr{ p€r3Jrof,(eHns, coe4vlneurEx), pac[o3HaBaHne HeopraHr{qecK}rx

Berr{ecTB c noMorrlbro KaqecTBeHHbIx
gKcrrepuMenranrurx 3aAaq.

HetvreranJrbr rr ux coeArrHeurlr
O6uaf, xapaKreprrcrr{Ka raJroreuoB.

peaKllr,ru Ha lroHbr, perxeHr{e

Oco6erurocru crpoeHllrn aroMoB,

xapaKTepHbre crefieuu oKr{cJreul{.f,. Crpoenue u @rsruecKue cnoficrna flpocrbrx
BerrlecrB raJroreHoB. XrElan.recKlre croficrsa Ha [puMepe xJropa

(naanrrao4eficrsfie a Mer€[[JraMr.r, HeMeraJrJraMvt, rqeno.rarvru). XnopoooAopoA.

Congnax KrrcJlora, xraMrlrrecKrae csoficrBa, [oJr)^reHue, EplaMeueuue. .{eficrBrre
xJropa r{ xJlopoBoAopo.qa Ha opraHr43M qeroBeKa. Baxsefiuue xJroprAbt w ux
HaxoxAeHI,Ie B np4poAe.

O6qas xapaKTepr{crl{Ka eJreMer{Ton VlA-rpyrrrEr. Oco6eneoeTr,r crpoeuurl
aToMoB, xapaKTepHbre crefleHrrr oKr4cneHr{.f,. ctpoenne r snsuuecKr{B csoficrga
npocrbrx BerrlecrB - KllcnopoAa lr cepbr. AnrotporrHble uogn$ura:qlrtv KI{cJIopoAa

u cepbr. Xuuraqecrne cnoficrBa cepu. CeporoAopoA, crpoeHlle, $rEsuuecKlle I{

xr{Mr{qecKue cBoficrsa. Orcu.{br cepbr KaK rrpeAcraBureJll{ KI{cJIorHLIx oKc}IAoB.

Ceprrar Kr.rcJrora, Qnsruecrue u xlrMr,[rrecKr4e cBoficrsa (o6urr,re KaK

npeAcraBrnrerls KJracca Kr.rcJror Lr cueqnSrruecrue). Xnlan.recrze peaKIIHu,

Jrexautr[e B ocHoBe [poMbrlrrJleHnoro -cnoco6a noJlf{eH[n cepHofi KIacJIorbI.

flpurueueHlre cepHofi rucnorrr. Conu cepnofi KlrcJrorbr, KaqecTBeHHarI peaKIII{rI Ha



cyrb$ar-IloH. Haxox4enrae cepbl u eE coe.quHeHuit, g uplrpoAe. XraNarz.recroe

3arpfl3HeHlle oKpyxaloqefi cpeAbl coe,qlrHeHr4flMu copbr (ruclorune Ao)r(Ar,r,
3arpf,3neHr,re Bo3Ayxa u roAo6naon), cnoco6sr ero upeAorBparrleHus.

O6rlafl xapaKTeprlcrl{(a sJIeMeHTor VA-rpy[[br. Oco6eunocr[r crpoeHr{rr
aroMoB, xapaKTepHbre crerleHl{ oKlreJleHu{. Asor, pacnpocrpaHeHr{e B rrpfipoAe,

Szsrvecrkte u xuv,zqecKl,Ie csoficma. Kpyroaopor a3ora B [pupoAe. Aurunar, ero
Sueuuecrne I{ xI,IMI,[ttecK[e csofictra, rroJryqeHue H [pfiMeHeurae. Corz aMMoH]rn,
ux $usuuecKue H xI4MI{gecKI{e cnoficrna, flpr{MeneH[e. KaqecrseHuaf, peaxrlr{, Ha
I{oH6r aMMoHI{{. AgorHafl KrrrcJrora, ed uorryrueHue, Susuuecrue u xr{Mr{qecKr,re
csofictsa (o6Ique KaK [peAcraBrTerrs KJracca KucJror t4 cnequsu.recrne).
I4cnonrsoBauue HlITparoB u conefi aMMoHrrfl B KarrecrBe M[HepalrbHbrx
y4o6pennfi. Xurralr.IecKoe 3arpfl3HeHr,re oKpyxaroqefi cpeAbr coeAuHeH:rtrrvrr4 rnora
(rucrotnrre AoxAr/r, 3arpf,suenr,re Bo3Ayxa, rtoqBBr u no4oduon). (Doc{op,
aJrJrorpolHrre MoAln$uraquu (pocSopa, $nsr.recKr{e v xr.rMr{qecK}re croficrBa.
OxcnA @oc(popa (V) u rpoc$opua, KrrcJrora, SrasnuecKr{e H xr.rMurrecKue croficrna,
rroJr1nreHl,te. ?Icno.nb3oBaHne Soc$aroa B KaqecrBe MuuepaJrbHbrx y4o6pennfi.

O6qas xapaKrep ucrrztna oJleMeHror IVA-rpy[[br. Oco6errtrocrr crpoeHr4fl
aroMoB, xapaKTepHbre creleHr4 oKr4cJreHr,rr. Ymepo4, aJlJrorpolHlre
uogu$nrcaqura, pac[pocrpalreHrre B rrprrpoAe, Qusr.recrze u xr{MlnrecKue
csofrcrsa. A4cop6uzx. KpyroBopor ynrepoAa B [pupoAe. Orcz4br yrJrepo Aa, krx

Sn:uuecrue L\ xuMr{qeeKl,re csoficrsa, 4eficmue Ha xrirBbre opraHuSMbr,

noJryrleHlrle u [p]IMeHeHue. SroIoru.IecKHe upo6neuu, cBr[3aHHbre c oKcuAoM
yrJlepoAa (IV), rr4rrore3a rno6ansnoro rrorerrJreHr{.f, KJrHMara, napuuronrrfi
e(p$err. Yronrsax K[cJIora r,I eC cowr, rax QrasraqocKue u xuMuqecKr{e croficrra,
loJrrreHrlrc u [pr'IMeHeH[re. KaqecrneHHan

TlcnonrsoBanne xap6onatoB B 6ury, MeAr,rrIHHe,

xos.flfictne.

peaKrlr{fl Ha rap6ouar-uoubr.
[poMbTITIJIeHHOCTU ]I CeJTbCKOM

flepaoua.raJrbHbre rroHrrkr.fl o6 oprauuqecxrlrx BerrlecrBax KaK o coeAuHeHr,rnx

yrnepoAa (uetau, gTaH, gTuJreH, arleruneH, graHoJr, rJrl4qeprrH, yKcycna{ rraclota).
flpupo4nue rrcroqHr{Kr,r ynreBoAopoAoB (yrour, upupo4nrrfi rB, He$rr),
rrpoAyKTrr rlx nepepa6otrz (6ensran), rlrx poJrb r 6rrry r..r [poMErruJreHHocrr{.

flonsrrre o 6zonoruqecKu BaxHbIx BelrlecrBax: xlirpax, 6errax, yrJreBoAax - Lr rzo{.

poJrn B xH3Hr{ qeroBeKa.

HeopraHr.rqecKr.rx coeAnnenufi .

Kperranrfi, ero Susuuecrne u xr.rMr{rrecK}re csoficrna, rroJr) reu?re u
rrplrMeHeHrre. Coe4ranenrnx KpeMHHfl B rpplpoAe. O6que npeAcraBJremus. o6

oKcr{Ae KpeMuraf, (IV) u KpeMHr{eBofi xacnote. CuruKarbr, r{x I,IcrtoJrb3oBaHue B

MarepuarbHoe eA[HcrBo opraHr4qecKrlrx n

6nny, B [poMbrruJreHHocrr,r. BaNnefiruue crpo]rreJrrHbre Marepr{aJrbr: KepaMuKa,



oreKJIo, IIeMeHT, 6eron, xeneso6eron. flpo6neuu 6egouacHoro r{clonb3oBan[I{

cTpol{TenbHblx MaTep[IaJroB B [oBceAHeBHoI4 xI,r3HU.

X urw uq e c x u it e xcn ep aJw e Hmi
Ir3yqeHlre o6pasqon HeopraHltqecKrrx BerrlecrB, cnoftcrs congnofi KlrcJrorbr,

rIpoBeAeIrI4e KatlecrBeHHbrx pearqnfi Ha xJropuA-HoHbr u na6nrogeHue rpr{3HaKoB
vtx rlporeKanlrf,, otlbrrbl, orpaxarorrlue $usu.recrue kt xraMr{qecKr.re csoficrsa

(rosuoxuo ilcfloJrr3oBaurae BrzrfleoMarepra-uor),

xJropprAoB (ranorenuAoB), o3HaKoMJreHr{e c
coeAlrHeHnfllar4 (no:uoxno ncrronb3oBaulae

Bl4AeoMarepuanoa), na6nro4eHr,te npoqecca o6yruunantrfl. caxagn rroA 4eficmueu
KOHrIeHTpzpOBaHHO14 cepnofi KI{cJIorbr, rir3yrreHr{e xuMr4qeeKrfrx croficts
pas6anreunofi cepHofi KI4cJIorLI, rpoBeAeHr{e KaqecraeHHofi peaKrlr,rrl ua cylr$ar-
IrtoH I4 ua6nroAeHae uprrHaKa ed upoteraHrl,r, O3HaKoMJreHrlre c SusuuecKuMr.r
csoficrnaN,Iu a3ora, Qoc(popa kt ux coeArEneszfi (rosuoNno ucloJrb3oBaHpre

BuAeoMarepraanoa), o6pa.:qarvu4 a3orHbrx n SocSopnrrx y4o6peul,rfi, rron) reHrre,

co6npanne, pacrlo3HaBaHr.re u u3freHr{e csoficrs aMMr{aKa, [poBe.qeHr{e

KaqecrBegHbrx pearcqufi Ha HoH aMMoHr4fl u QocQar-rroH u u3)rureHr,re [pE3HaKoB

ux [poreKaHrrf,, B3arrMo,qeficrsue KoHrIeHTp]rpoBaHHofi agotnofi Kr4cJroTbr c MeAbro

(nosuoxno lrcrroJrb3oBaHne BuAeoMarepua-uon), u3)rrreHrre rvro4enefi

Kprrcr€rJrJruqecKr{x pem6rox altuasa, rpa$um, Synuepena, o3HaKoMJreHr.re c

[poqeccoM aAcop6quu pacrropdHHrrx BerrlecrB aKT[rBupoBaHHbrM yrndrra u
ycrpoficrBoM [poruBoraga, flolyqsuue, co6nparu{e, pacro3HaBaH[e I,I I{3) IeHI,Ie

csoficre yrJreKr{cnoro ra3a, rrpoBeAeH}re KaqecrBeHubrx peaxqufi na rap6oHar I{

cI{Jrr,rKaT-EoHbr u u3rIeH}Ie [pLr3HaKoB ux [poTeKaHI{rI, o3HaKoMJreHue c

upo,4yrqnefi crarnrarnofi flpoMbrrrrJreHHocrr{, pe[reHue gKcnep[IMeHTarIBHbrx

3aAaq rro reMe <<BaxnefiIul{e HeMeraJIJIbr LtLrx coeAuHeHI{rD).

Meralnm lr ltx coeAlrHelrlrfl
O6Iqa.r xapaKTeprlrcruKa xuMr{qecKnx gJreMeHToB - MeraiIJIoB Ha ocHoBaHI{u

Lrx lloJloxeHvrs B fleprao4u.recrofi crrcreMe x]rMrrqecKl/rx sneMeHToB A. 14.

MenAeueeBa u crpoeHr{f, aroMoB. Crpoeuue MerarIJIoB. Mera-rrrtl{qecK€lf, cB.f,3b n
METAJUII4IIECKAS Kpr4cTaJrJruqecKa-tr peru6ma. 3nertpoxraunqecrzfi psA

Harrp.f,xeHnfi ueralnoa, @nsr{qecKxe ra xl{Mr4rrecKl{e csofictsa MeI€IJIJIoB. O6qne
cuoco6rr noJrfreHr,rfl MerEIJrJIoB. flonsrue o Koppogl{I{ MeraJIroB, ocHoBHbIe

cnoco6rr 3arqr,rrrr ltx or Koppo3rtu. Curasrr (cranr, qylyH, AlopaJlrcMunutt,
6ponsa) u ux [pEMeHeHue e 6ury rr [poMbIIrrJIeHHocrpI.

Il{enounrre MeraJrJrbr: rroJroxeH}re n flepno4rqecrofi cucreMe xrrMl{qecKlrx
gJreMeuTon ,{. ?I. Men.qeJreeBa, crpoeHr{e ux aroMoB, HaxoxAeH}Ie B rlptlpoAe.

@rasn.recKlle u xflM[qecKr,re cBoficraa (na [puMepe :giarpnfi n nalna). OrcprArr ra

I

I

I

TAJIOIEHOB H IL)(

O3HAKOMJIEHI{C C

coeAznenufi
o6pasqarvrn

o6pa.:qarrarE cepbr u eE



r[ApoKcr.rAbr HaTpr{n t4

coeIr4HeHr,rfi.

KnJrr/rrr. IlpuueueHue ueroqHbrx MeTaJIJToB u I{x

II{elo.*ro3eMeJIbHbIe MeranJIBr uarnut Lt ralrqzfi: [oJroxeHr{e B

Ileprao4nqecroft cl{creMe x}IMl{qecrrrrx gJreMeHToB [\. U. Men4ereeBa, crpoeHr{e
llx aroMoB, HaxoxAeHrle B [p]rpoAe. @usrrecK]re H xr{Mr{rrecKue csoficrna Marr{u,
fi KEurbIIruI. BaxuefiruNe coeAHHeHI{n K€rJrbrlr,rn (oxcu4, r[Aporcr,rA, conn).
XecrrocrE Bo.{Br u crtoco6rr ed ycrpanenvrr.

AmouunrEfi: nonoxeHl{e a llepno4r,rqecrofi cr{creMe xr{MrrrrecKux gJreMeHToB

[. U. Men4ereeBa, crpoeH[e aroMa, HaxoxAeHr{e B rrprrpoAe. @rnsusecKpre ra

xuMuqeoKlre cnoficrsa €IJIroMIaHnx. Arra$orepHbre csoficrsa orcuAa r4 rl{ApoKcpr4a
€LII}OMI,IHI{fl.

Xeneso: rroJloxeHue n flepl{oAuqecKofi cucreue xr4MralrecKrrtx eaeuenror ,,{.
14. Men4eneena, crpoeHr,re aroMa, HaxoxAeHr,te B [pprpoAe. Qusuqecrrae u
xuMl4qecKlne csoficrsa xeJre3a. Oxcn4sr, rrrApoKclrAbr u coJrra xeJre3a (II) u xeJre3a
(m), rrx cocraB, cnoficrBa r{ noJrfreHue.

X turrt urt e c xu tt o xc nep uM e H ma

o3ua(oMreHrre c o6pasqauz MeralrJroB n c[JraBoB, ytx $usnuecrrauu
cuofictaauu, H3freulle p$yJrbraroB Koppo3rrr{ MeTa.rrJroB (nosuoxno
rrcrroJrb3oBaHrre BraAeoMarepuanor), oco6ennocrefi B3ar,rMoAeircrsus, oKcuga
Kuurbrll{f, vr laLutpfls, c soAofi (rosnaoxno rrcrroJlb3oBaHne BprAeoMarepnalon),

LrccJreAoBarilre croficrs x€ctrofi BoAbr, upoqeoca rcpeHr,rrr xeJle3a B KlIcJIopoAe

(roeuoxno uc[oJlb3oBaHr{e Br{.{eoMarepnaros), [pr{3HaKoB flporeKaHr{rr

KaqecrBeHHbrx peaKrlzfi na I{oHbI: Marnr{f,, K€r"Jrbrlu-tr, €IJrroMrrHr,[n, r\LrlaKa, xeJle3a

(II) n xeJresa (III), MeAr{ (II), na6nrogeHr.re Ia orrr{caH}re rpoqeecoB o4parrrr,rBanns,

[JraMeHI{ UorraMrlr IdlaTpLI[5 K€UIr{tr 14 KaJrbrlr{fl (TOSUOXHO r4CrrOnb3OBAHI{e

BlrAeoMarepnanor), LrccJre,EoBaHr4e anaQorepHrrx csoficrB n{ApoKcr{Aa allnovrunvts,

[r rurApoKcv4a rIuHKa, pelreHr.re gKcnep]rMeHTErlrbubrx 3aAaq rro reMe <<Baxnefirune

MeT€IrrJrbr u vrx coeAHHeHI4D).

Xrl*rrls rr oKpyr(arcqafl cpe.qa

Beqecrsa n MareplraJrbr B rroBceAnesHofi )Kt43lat4 qeroBe(a. Eesonacuoe
prcEoJrb3oBaHr{e BerrIecTB r{ xr{Mr/rqecKr4x pearqrfi e 6rrty. Ilepnax norvrouir npra

XlIMLrqeCKIlIx O}KOTaX ]I OTpaBneHI4rIX.

XnuraqecKoe 3arp[3HeHue oKpyxaroqefi cpe4u (upe4eJr6Htul AoflycTlaMafl
KoHueHTpar\LTA Berr{ecrB, AaJree - I-IIK). Ponr xl,rMurr B pelrreurlu sKoJloruqecKtlx

upo6rervr.

Xun uq e cxp il e xcnep ant erum :
u3yqeHue o6paeqoa MarepuaJror (crerno, clJIaBbI MeraJIJIoB, [oJruMepHble

uarepraarru).

Meucnpedmemuue ce.flra



Peanxeaql{, MexnpeAMerHbrx csrsefi rrpz u3y.cre]Flr4u ruluuu B 9 KJIacce

ocytr{ecrBllflercs. qepes uctroJrb3oBaHrte Ka( o6qnx ecrecrBeHuo-HafrHbrx
nouxTuft, TaK I{ nourtufi, fiBrsloulrD(cfl cucreMnblM}r AJr.fl or4eilbubrx npe4Meror
ecTecTBeHHo-Har{Hofo III{KJra.

O6rque ecrecrBeHHo-Ha) rHbre rroHnrttfl: :aaycnrrfi $arc, rr{rroreaa, 3aKoH,

Teopl{fl, auaJfi4s, cHHTe3, rlaccu@uKarlr{lr, flepr{oAr.rnHocrb, na6mo4enrae,
grclepr4Merrr, Mo.{eJr[poBaHr{e, I,BMepeH}Ie, MoAeJrL, .SBreHI,Ie, UapHrarorrtfi
s$Qexr, TexHoJrorurt, Mareprrruurbr.

@usuro: Mareplafl, aToM, gJIeKTpoH, rrporoH, HefiTpoHo r{oH, HyKJTEA,

tI3OTOrrEr, paAr{OaKT}rBHOCTb, MOneKyJra, gneKTpraqecKr.rfi 3apfiA, npoBoAHI4KU,

rroJryrrpoBoAHrdKr{, AngnerTpr{K}r, Soroeleuent, BerrlecrBo, TeJro, o6rdu,
a{peraTHoe cocTof,Hl,re BeIrIecTBa, ra3, pacrBop, pacTBopr{MocTb, Kpl,rcTaJlJruqecKaf,

peru€rra, cnJraBbl, Susrruecrne BennquHbr, eAHHr{rIbr rr3MepeHr/rr, KocMIIqecKoe
lpocTpaHcrBo, rrJralrerbr, sn€s4rr, Conuue,

Eno.nornq: @oroczHTe3, AbrxaHr{e, 6noc$epa, DKocncreMa, Mr{HepaJrbHble

y4o6penut, MI{KpogJreMeHTEr, MaKpogJreMeuTbr, [r.rrareJrbHrre BerqecrBa.

Ieorpa$ux: arMoc$"pa, ru4pocsepa, Mr4Heparrbr, ropHbre [opoAbr,
noJre3Hbre r{cKolaeMble, TonJIuBo, BoAHbre pecypcbr.



IJIAHI,IPYEMbIE PE3YJIbTATbI OCBOEHI,Ifl TIPOTPAMMbI IIO
xrrMr{u HA yPoBHE ocHoBHofo oBrqEro oEpAsoBAHrIfl

JIWIHOCTHbIE PE3YJIbTATbI
Jlnqnocrnrre p$yJlbrarbr ocBoeHrrr{ flpo{paMMbr ocHoBHoro o6rqero

o6paoonaunfl. Aocrtlralorcf, B xoAe o6yreunx xr{Mr{}r B eAraHcrBe yue6nofi H

Boclurarenrnofi AeflTeJIbHocTu B coorBercrBHlr c rpaAl,rry{oHHBrMr{ poccraficxrauu
cOqlIoKynbTypHbIM[ H Afxonno-HpaBCTBeHHhIMLI IIeHHOCTTMrI, IpLIHnTEIMI,I B
o6ulecrse rrpaBIdJIaM]Lt HopMaMr{ [oBeAeHr{n Lt cuoco6crs)ruor [poqeccaM
caMono3uar;vrfl 2caMopa3Bvtrvs.ucoruraJlv3a\vuo6yraroqvxcfl .

Jlz.rHoctHrre p$yJlbrarbr orpaxaror roroBnocrL o6yqamIrluxc
pyKoBoAcrBoBarEcfi crrctevrofi [o3r{Tr.IBHbrx rleHuocrurrx opuentaqufi Lr

pacu[peHr{e orrbrra AeflTeJIbHocrI{ na e€ ocHoBe, B ToM qrtcre B qacru:

1) uarpuorrrrrecroro Boc[[TaHrrr :

IIeHHocTHofO oTHoIIIeHI{f, K OTeqecTBeHHoMy KyXbTypHOMy, LrcTOpuqecKOMy

Lr HaytrHoMy HacJreAl{ro, rromttl'aarrurs. 3HaqeHufl xraMrE.recKofi HayKr,r B x}rsHz
coBpeMeHHoro o6qecrsa, cuoco6nocrrr BJra,qerb AocroBepuofi nu$opuaqlreft o

nepeAoBblx AocT[rxeHHrrx t4 oTKp6lTr.urx uuponofi Lt oTeqecTBeHnofi xr.rMr{r.t,

3alrHTepecoBaHHocrr{ B Ha}qHbrx 3Hauusx o6 ycrpoficrBe Mr,rpa u o6qectaa;
2) rpaxqAaHcKoro BocrrfiTaHr{fl :
[peACTaBJIeHLtf, o COqIIaJIbHbIx HOpMax u [paBI{JI€x MeXJIrI\IHOCTHbIX

oTHorrreuufi n KoJTJTeKTI{Be, KoMMyHr{KarrirBuofi xounereHTHocru n o6uecrBeHHo

nonegnofi, yre6nonccJreAorarenrcrofi, rnop.recrofi fl rpyrux BrrAax

.Ae.flTeJlbHocru, roroBHocrr,r K pa3Hoo6pasnofi cosl{ecrHofi Ae.srerbHocr}r [pu
Bbr[oJrHeHEI{ yre6nrtx, [o3uaBareJlbHbrx 3aAaq, BbrrIoJrHeHI,I[ xuMrmecKl{x

9Kc[epI,IMeHToB, co34amuu yre6nux [poeKToB, crpeMJreHu.n K B3a]IMorroHr{Maur{ro

kt B3ar,rMorroMorqu B rrpoqecce etofi yue6uofi AeflTenbHocrllt, roroBuocrl{
orleHrrBarb cno6 noBeAenue t4 [ocrylKr{ cBorrx tonapruqefi e rIo3I{IIEH

HpaBcrBeaHbrx r{ npaBoBbrx HopM c yr€rou oco3HaHr4, nocJleAcrsnfi nocryuKoB;

3) uennocrrl HayqHoro [o3nanrrfl:
MrlpoBo33peHqecKue rrpeAcraBJreHuf, o BerrlecrBe H xplMplqecrofi peaKrII{IiI,

coOTBeTCTByIoque coBpeMeHIIoMy ypoBHIo pA3BLlTLlfl HayKIlt II CocTaBJIrIoUryIe

ocHoBy AJrfl rroHIaMarrrfl, cyrrlHocrr,I nayrrrofi Kapr[rHbr Mlapa, npeAcraBJIeHW o6

ocHoBHBrx 3aKoHoMepHocTfx pasBLlTLrfl, rrp[poAEr, R3aEMocB.f,3flx qeroBeKa c

rrpnpoAuofi cpe,qofi, o ponu XI{MHI{ B rro3HaHuu grux 3aKoHoMepuoctefi;

[o3HaBaTenbHble Mor[BbI, HalpaBJreHHbre Ha [oJlrreHr{e HoBbrx sHaHufi no

xr4wt4tr, neo6xoAuMbre AJrfl o6r.acHeHus na6nroAaeMbrx flpoqeccoB I{ ;lBJlennit,

uo3HaBarelrHofi, znsoprvraqnonnofi u qnTare.nrcrofi KyJlbrypbl, B ToM lII4CJre

HaBbrKoB caMocToflTelrnofi pa6ornr c yre6nuntn reKcTaMrI, cflpaBo.ruofi



nr4TepaTypor4, AocTynHbrMH TexHHqecKr4MH CpeAcTBaMr{

TCXHONOfHfi;

r,rH+opMarlr4oHHbrx

HHTepec K o6yteurro Lr [o3HaHI{Io, ruo6osuareJlbHocrb, roroBHocrb u
cuoco6uoctr K cauoo6pa.:oBaur{ro, npoextnofi H }rccJreAoBatenrcxofi
Aef,TeJIbHocrI{, K oco3HaHHoMy nrr6opy HarlpaBnennoctz u ypoBHr o6yreuux n
4amuefirueu;

4) QoprrupoBaurrs Kyrrbrypbr sAopoBbfl :

oco3HaHl{e IIeHHOCTI,I Xpr3HI4, OTBerCTBeHHoro orHouIeHI/H K CBOeMy

3AopoBblo, ycraHoBl{,r Ha sgoporsrfi o6par xrrt3Ht4, oco3HaHpre rrocJleAcrsufa u
HenpllsTu$ BpeAHbx flpl4Bblqer (ynorpeflneuws aJrKoroJur, HapKorrlrKoB, KypeHW),
neo6xoAuMocrlt co6rno4enm [paBrrJI 6esouacHocrr.r Ep]r o6paqenuu c
xr{Mr{qecKuMra BerrIecTBaMr{ n 6ury 14 peuurbHofi xnsnu;

5) rpyaonoro BocrnTaHrrfl :
I,rHTepec K npaKrprqecKoMy rrc)rureHurc upoSeccuir u rpyaa pa3nnqHoro poAa,

yBaxeHI,Ie K TpyAy rr pe3yJlbraraM rpyaonofi AeflTeJrbHocrrr, B ToM rr]rcJre Ha
ocHoBe [pI{MeHeHLu [peAMerHbrx snanzfi rro xvrvrkrur, ocognannrrfi rrr6op
LtJJ&uBvr4yanurofi TpaeKTopI,I[ [poAoJlxeHrrrrr o6pa.:onanux c yt9roM JrrirqHocrrrbrx
rrHTepecoB rI cloco6noctpr K xrrMLtrlt, o6rqecrseHusrx r{HTepecoB rr [orpe6Hocrefi,
ycnelrrHofi upo$ecc[ouzurbHofi AesrcrbHocrr,r Ltpa3Bpril4,x neo6xo4uMbrx )Adertnit,
roroBHocrb aAalrlrpoBarbc.fl r npoSecclrouaJrbHofi cpege;

6) eno.nor[qecnoro BocrrrrraHlrfl :
SKOrOn{IIecKrr qelecoo6pa3Hoe orHorueHr{e K npupoAe KaK rlcroqHuKy

xLI3Hrr na 3eune, ocHoBe ed cyqecTBoBaHu.f,, rIoHIrMaHrre rleHHocrl,r 3AopoBoro Ilt

6esonacHoro o6pasa xIi3HH, orBercrBeHHoe oruorrreHile K codcrsenHoMy

$nsruecxoMy I{ [cux[qecKoMy 3AopoBbro, oco3HaHr4e rleuHocrrn co6nro.{eH}rf,
npaBr.llr 6egonacnoro rroBeAuaur npu pa6ore c BerrlecrBaMrr, a raKxe B cvrryaptfix,
ylpoxarcqrx 3AopoB6ro vr >Kkr3la;n ruo4efi;

cuoco6nQcrrr [p]IMeI{f,Tb 3HaHufl, noJr}4raeMbre rrpr{ u3;;urtrcHkrut xttut4vr, Nrl_
perrleHr{, 3allaq, cBs3aHH6rx c oKpyxarcHefi upllpoAnofi cpe4ofi, AJu uoBErrueH}rf,

ypoBHs sroJlorl{rlecxofi KyJrbTypbr, oco3uanufl rno6alrsoro xapaKTepa
SKoJroIflIIIecKI{x Upo6nervr u nyreft I,Ix pemeHl{, [ocpe.qcrBoM Mero.qoB xyrwvtvt,

SKOJIOILIYOCKOIO MbIIIIJIOHI4TI, ) ,IeHIlt I pyKOBOACTBOBaTbCfl vllltr B [O3HaBarenrnOfi,
KoMMynrrrcarrasHofi u corlkr €rJmnofi npaKTr{Ke.

METATIPEIS{ETHbrE PE3yJrbTAThI
B cocTaBe MerarrpeAMerHrrx pe3yJrbraroB BblAeirf,ror 3HaqprMbre Nra

QopuzpoBamus. MrrpoBo33peHr.rrr o6rqenayrnrre [oHrrrr,[4 (saron, Teop[fl,
npunqriu, rr.rrlore3a, QaKr, clrcreMa, flpoqecc, oKclepr{MeHT rr lpyroe.), KoTopbre

rlcrloJlb3yrcTcf, B ecrecrBeuHo-Ha)HHrrx yle6Hbrx [peAMerax Lr no3BoJrf,K)T Ha

ocHoBe slaarrwit H3 orrrx [peAMeTon SoprvrupoBarE rrpeAcraBJreHrre o qenocnrofi



HafIHofi KaprlaHe Mupa, I4 yHLIBepcaJIbHbre f{e6Hbre AeficrBtrfl (nosnanareJrbHble,

KoMMyI{uKarI,IBHbIe, peryJlf,Tr,rBHbre), Koropbre o6ecneq[Baror tpopnanpoBaHr{e

TOTOBHOCTII K CaMOCTO.f,TeJIbHoMy IIJIaHIIpOBaHII[0 I4 ocyIqeCTBJIeHI{IO yue6uoft
AeflTeJrbHocTr,r.

IlosnanareJrbrrbre yHrrBepcaJrbnbre yueGusre Aefi crnnx
Easonrre Jrorrrqecrcue gefi crBrrfl :
yMeulrs [c[oJlb3oBarr upudnarr Jron{qecroro MErrrrJreur{f, [pLt ocBoeHzr4

snanrafi: pacKpblBarb cMbrcJr xr{Mr{rrecKr4x rroHrrrrrfi (ru4enf,Tb }rx xapaKTepHbre

rrpu3HaKI,I, ycraHaBJI]IBarB B3arlMocB{sr c ApyruMI{ [oHrltuaruu), uc[oJlb3oBar6
rlouf,Tllt Ars o6tscHeHpln orAeJrbHhrx fiarron u flBltenprfi, est6upar6 ocHoBalufl H

KplftTepl{u AJLf, KJraCCUQUraqr,tr{ Xr{M}rrlecKr.rx BerrlecrB H xht%:slqecKl.rx peaxqnfi,
ycraHaBJII{BarB [prtnHHo-cJreAcrBeHHbre cBs3r{ MexAy o6rerraura [r3freH]rr,
crpoltTb JrorrHeoKLIe paccyxAeHr4fi (url{yrruBHble, AeAyKTr{BHbre, IIo aHaJroruu),

AeJraTb BbrBoAbr Ilt 3aKrroqeEl[fl;
yMeHlIe npuMeHrTb B npoqecce rro3HaHrlu nouflTufl (npe4naeruue u

MerarlpeArvretnrre), cl{MBoJruqecK[re (suaronrre) uo4eru, r{cnoJrb3yeMbre B xuMrarr,

npeo6pa:oBblBarb [rupoKo [pr.rMeHseMbre B xrlMr{E MoAeJrbHbre rrpeAcraBlrcHnfl, -
xraNalr.recru,Ifi 3HaK (curraaon snervrenra), xr{MrrrrecKafl Soprvryna Lr ypaBHeHrre

xLIMIlHecKoft peaxqfiv - IIpu pemeHI4I{ yre6no-no3HaBaTeJrbHErx 3aAarr, c yrdronr
9TI{x Mo,{eJrbHblx [pe.{crasneuuia Bbrf,BJrflTb u xapaKTep}r3oBarr cyrqecrBenHbre

rrpl,rgHaKra r,r3yrraeMbrx o6rexros - xr{M}rqecKr{x BerI{ecrB r{ xuMlrqecKr{x pear<urnfi,

Bbrf,BJrf,Tb o6une 3aKouoMepHocrlr, rrputu,rHHo-cireAcrBeHHbre cBf,3ra u
rlpoTr,rBopequs, B r{3rraeMbrx npoueccax v flBneHr.If,x.

Basonrre [ccJreAoBareJrbcKue 4efi crnur :

yMeHrre ucnoJlb3oBaTb [ocTaBJIeHHbre Bolpocbr B KaqecTBe rrHcTpyMeHTa

lo3HaHpr.f,, a raKxe B KaqecrBe ocHoBbI Anf, SoprurapoBaHlz,.fl, rr{[ore3br no
rrpoBepKe [paBrlJrbHocrr{ BbrcK€L3brBaeMrrx cyx4enzfi ;

upno6pereHue o[brra rro nJraHupoBatrao, opraHrrcaqurr u [poBeAeHI,[o

)nreHuqeaKr,D( gKcnepr4MeHToB, yr\[eHrae na6mo4arr 3a xoAoM rrpoqecca,

caMocTo.f,TeJrbHo rrporHo3LtpoBaTb ero peSyirbTat, soprvlynnpoBaTb o6o6qeuufl u
BLrBoAbr rro pe3yJrbraraM npoee4€nHoro oflLrra, r,rccneAoBauvrs, cocraBJrf,T r or.r6t
o rrpoAeJraunofi pa6ore.

Pa6ora c un{oprvraquefi :
yMeHlre nu6uparr, aHaJrrlr3r{poBarb H nurepfrperl,{poBarb nnQoprraaqnro

pa3nuqHbrx Br{AoB u @opna [peAcraBrrenkrfl,, no[fraeMylo Ias pa3Hbrx ucrotIHHKoB

(uaytro-[onyJrflpHtut Jrr,rreparypa xuMr4qecKoro coAepxaHurl, cupaBoqnbre

noco6rax, pecypcbr I4nrepHem), Kpr{Tr4rrecKrt oqeH}IBarb rpor}IBopequBylo u
HeAocroBepHyro unsoprvraqraro ;



yMeHI'Ie IpI'IMCIUITE pa3Jll{qHbre MeroAbr rI 3a[pocbr rrprlr noucKe r,r or$ope
trHSopMauI4I'I vl coorBercrByloqzx ,qaHHbrx, Heo6xoAl,rMbrx AJIfl BbrIroJIHeHHf
yte6urrx [I IIo3HaBareJIbHbIx 3aAaq onpegerEHHoro rnna, npno6pereHr{e orrbrra B
o6nacrz rlcrroJlb3oBaHrul uusopnaaqr{oHHo-KoMMyuuKarl{BHbrx rexHonorufi,
oBJIaAeHI{e KyJlbrypofi axuaanoro Hc[oJlb3oBaHlrfl pa3rraqHbrx rror{cKoBbrx crrcreM,
caMocro{reJlbHo nu6upats oETHM€IrIbHyro (bopMy npeAcrarrrreHkrs. unsoprrraqvu Lr
I{JINIOCTPIIPOBATb PCIIAEMEIE 3AAA%I4 HECNO)I(HbIMLI cxeMaMpr, ,quaIpaMMaMIr,
IpynrMr{ {opnrarran rpa$uru u r4x rou6unaq wtvtu;

yMeH[e ucnoJrb3oBarb Lr aHaJI]r3LlpOBarb B Ilpoqecce y.re6nofi 14

r{ccJreAoBarefibcKofi .4exrenbHocrrd znsoprraaqulo o r,rr:rl:r:au:a flpoMbrrrrJreHHocrrl,
ceJrbcKoro xog-f,fictsa I,I TpaHcnopra Ha cocrorur{e orgyxarorqefi npupoguofi
cpeAbr.

KonauynrrxarrrBuBre ygnBepcaJrbHbre yueduue gefi crnur :
yr{eHrrn 3aAaBarb Borpocbr (n xoAe A}railora u (uma)

cyrqecrBy o6cyx4aenrofi reMbr, (popnaynrpoBarb cBor.r

gncryccuu) tro
npeAJroxeldws

orrocr4TeJrrHo BrrrroJrueHLrf, upeAJroxenuofi ga4a'.rfi_

yMeHI{' [peAcTaBJIflTb [OJDrueHHbre pesyJrbrarEr [o3HaBaTensnofi
AeflTeJrbHocrll B ycrHErx H rrr4cbMeHHsrx reKcrax; AeJraTb [pe3eHTarlwo

tro3HaBarelurofi

pe3yJrbTaToB BBrrroJIHeHlL xLIMI4qecKoro SKcIIepriIMeHTa (la6oparopHor6 OrrBrTa,
ra6oparopnofi pa6orbr rro EccJreAoBaHVro csoficrs BerqecrB, yre6noro npoema);

yMeHr,rf, yre6noro

Bo3HLIKaIoU[x flpo6leu Ha ocHoBe yr6ra o6rqnx [rHTepecoB ]r couracoBaHra.n
nosuqufi (o6cyxgenr,ra, o6ueH MHeHrrflMr.r, (Mo3roBbre rrrrypMbD>, KoopArlrHaur.rrr
aoBMecrHhlx geitctu:uit, olpeAeJreHne KpETepr4eB lto orIeHKe KaqecrBa
BbrnoJrHennofi pa6oru u 4pyrue).

Pery.nrruBHbre ynrrBepcaJrbn bre yue6nrre 4efi crnr.rR :
yMeHHe caMocroflTeJlbHo onpeAeirrrb rIeJrI{ AefiTerbHocTr{, nJraHl{poBarb,

ocyulecrBJlf,Tb, KoHTpoJInpoBarB u rtpu neo6xoguMocrpr KoppeKTr{poBarr cBoro
Ae.f,TeJlbHocrb, ru6upatr nar6onee s@rserruBHbre cuoco6rr peruenlrn yre6urrx u
fIo3HaBaTeJIEHErX 3aAar[, caMocTo.sTeJrbHo cocTaBJrrTL vtru KoppeKTr,rpoBarE
[peAJloxeHHrrfi zulrop[rrM pLeficraufi npu BbrnoJrHeHr{}r zaqauuilt c yr$ront
lrorf{eHrls HoBbIx sHaHufi o6 usyraeurrx o6reKTax - BerrlecrBax fi, peaxrlr{rx,
OIIeHI{BaTE coorBercrBue floJryqeHuoro pe3ynbrara 3asBneHgofi qenu, yMeHr{e
IIICIIoJIL3OBaTb I{ allanK3klpoBaTb KOHTeKCTbI, IIpeAJIaIaeMbre B yCJrOBHwZaganuit.

TTPEAMETHbTE PE3yJrbTATbr
B cocraBe [peAMerHnrx pe3yJrbraroB rro ocBoeHr.rro o6.f,sarerrHoro

coAepxaHl{s, ycralroBneHHoro Aannofi Se4epanrnoft pa6ouefi nporpauuofi,

coTpyAHr.rrrecTBa co cBepcTHHKaMr{

uccJreAoBarelrcxofi AeflTeJrbHocru

B cosMecrHofi

tlpu pellreHr,Irl

BbIAeJUIror: ocBoeHnrre o6yvarcull{Ml{c.f, HafrHbre 3}raHrlfl, yMeHr.rfl n cuoco6rr



Aeficrsufi, cneq[$nuecxue AJIS upegrraeruofi o6racrra <<XraNaran), BHArI
Aef,reJlbHocrE tlo roryqeHElo HOBOTO 3uA'glkrfle ero uHTepnpeTal\vlil,
npeo6pasoBaHl{ro 11[pI,IMeHeHI4Io B pzr3rr,IqHstx yre6ubrx rr HoBbrx cr,rryarlgflx.

K ronqy o6yrenux s 8 xracce npeAMerHbre pe3ynbraT6r Ha 6a^:osoM ypoBqe
AoJIxHbr oTpaxaTb coOprrrlrpoBaHHocTt y o6y.rarOllll{xcfl yUeurEfi :

o pacKpbrBaTb cMbrcJr ocHoBHbrx xuMr/rgecKllrx floHflTnfi: arou, MoJIeKyJIa,
xlltMrilqecKIafi eneuern, xpocroe BelrlecrBo, cJroxuoe BelrlecrBo, cMec6
(o4uopoAmas. h HeoAHopoguax), B€rIreHTHocTE, orHocuTeJrbHafl aroMgrut lr
MoJIeKyJIflpHafl Macca, KQJIrIqecTBo BeIIIeCTBa, MoJIb, MoJI{pHa.[ Macca,
MaccoBafl AoJIfl XIIMI{qeCKOrO SJreMeHTa B COeAr,rHeHprLt, MoJrflpHEIfi O6r6na,
oKcH.{, KltcJIoTa, ocHoBaHlae, coJlb, gJleKtpooTprrllareJlbHocrb, crelleHb
oKrlrcJreHllrrr, xr4Mr{qecKaf peaKrlHfl, maccu$uKarlr4f, pearqufi: peaKrlr{u
cooAlrHeHl{fl, peaKrlr{u p€t3JroxeH}rs, peaKllr,ru 3aMerrleHufl, peaKuklr,r
o6naeua, oK3o- rd ggAorepMr{qecKr{e peaKqpru, rennosofi e(p(perr peaKrllrll,
.[Apo aroMa, enerrponHrrfi clofi aroMa, aroMHa.f, op6umlr, pa$Wc
aTOMa, XI{MI{qeCKafl CBfl3b) nOJIf,pHa.[ V HenOJIflpHafl KOBaJIeHTHafl CBrI3b,
I1IOHHAS. CBfl3b, I{OH, KaTIOH, aHIOH, paCTBOp, MaQCoBafl AoJI{ BeIIIecTBa
(upoqenrna, KoHrleurpaqux) B pacrBope;
t4Jtlllocrpl4poBarb B3anMocBf,gb ocHoBHbrx xraMl{qecKnx nonsrnft fi
IIpI{MeHTITE 3TrI rroHrlTllt I flpu ollucalJktu BeqecTB Ltr4x IlpeBparqeuuit;
uc[oJrb3oBarb xr,rMnqecKyro cr4MBoJrr{Ky Alfl, cocraBJreHr{fl sopnayn
BerrlecrB r,r ypaBHenrEfi xraunqecxr{x peaxqnfi ;
orlpeAeJlflTb BaJIeHiHocrb aroMoB gJIeMeHTon n 6zuapHbrx coeAlrHeHlrfix,
crefleHb oKLIcJreHIlt SJTeMeHTOB B 6nnapuux coeAEHeHr{rrx,
[p[HaAirexHocTb BerrlecrB K onpe4el€HHoMy KJraccy coeAunennfi rro

Soprwyrrana, BlrA xurrara.recrofi cB.fl3r4 (rorarenruax fi uouuar) B

HeopraHr4qecKrx coeArrHeHanx;
o packpbrBarb cMhrcJr flepNoguqecKoro 3aKoHa [,. v. Merlgeneera:

AeMoHcrpl{poBarb [oHrrMaHr{e [epr{oAr4rrecxofi 3aBuc[rMocr]r ceoficrs
xI{MHrIecKI,Ix SJIQM€HTOB OT I/tX rloJloxelans. n flepuogra.reCxofi cucTeMe,
3aKOHOB COxpaHeHLrfl MACCbt BeUIeCTB, TTOCTO.IHCTBa COCTaBa, aTOMHO-

MoJreKyJr{pHoro ) reHnf,, 3aKoHa Anora4po;
. orucblBarb t4 xapaKTepl,I3oBarb m6mrvuyro Sop*y flepuo4u.recrofi

CIICTOMEI XI/tMLIqeCKI4x SJI€MOHTOB: pEL3I[IqaTb [OIIflTI/tg (fJIaBHUUI

roArpyrrra (A-rpynua)> u <<no6o.rHaf, rroArpynua (E-rpyntro)), MaJrbre r{
6onrrupre ueprloAbr, coorHocuTb o6o3ua.reHr,rs, Koropbre lrMerorcrr B

ra6maqe <flepuo4[qecKarr cncreMa xuM]rrrecKr/rx oJIeMeHToB [,. kI.
Men4eneeBo) c qucJIoBBrMz xaparTepucrrrKaMrlr crpoeHr{rr aroMoB



xt4MIlIrIecKI'Ix 3JIeMeHToB (cocraB vr 3apflA flApa, o6rqee rrrlcJlo oJreKTpoHoB

lr pac[peAeJreHr{e rx ro sJreKTpoHHbrM CJrO[M);

xraccrrSurll4poBaTb xLIMI{qecK}Ie gJreMeHTbr, HeopraH}rqecKue BerqecrBa,
xHMr{qecKr,re peaKquu (uo qucJry 14 cocraBy yqacrByroulux B peaKrlr.r}r
BerrlecrB, rro rerrJroBoMy s(f ([erry);
xapaKTepl{3oBarb (onzcunatr) o6rque xrltMrlrrecKlre cgoficrsa BerqecrB
pa3Jlnqlrhrx KJIaccoB, rloATBepxAa.f, orr[carrr{e tpraueparvrr,r MoJreKyJrtrpHbrx
ypaBHeHlrfi coorrercrnyrou1ux xr{Mr{qecKl,rx peaxqufi ;
lporHo3}IpoBarb csoficrsa BelqecrB B 3aBr{crlrMocr}r or Hx KaqecrBeHHoro
cocTaBa, Bo3MoxHocTH [poTeKaHI,In x]IMLIqecKIrrx upeBpalqennfi B

pa3Jr[qHbrx ycJroB]rf, x;
Bblqr{cnrrrb orHocl,rreJrbrryro MoneKyJrf,pr{yro u MorspHyro Maccbr
BeruecrB, MaccoByrc AoJrro xlrMr{rrecKoro sJreMeHTa fro soprvryne
coeArrHeHhrr, MaccoByrc AoJrro BelrlecrBa B pacrBope, IIpoBoArETb pacuerrr
rro ypaBueHprro xr4MurrecKo fi. peawluu;
[pr,IMeHrITb ocHoBHrre ortepar\Ha MrrcJruTeJrrgofi Ae.f,TerbHocrr{ * aH€ura3

E Cr{HTe3, CpaBHeHne, o6o6rleHae, cr4creMarl{3arluro, xlaccuQnKarluro,
BbrrIBJreHEe [pLlqr.rHHo-creAcrBeHHbrx cs.f,sefi - AJrf, H3)rueHr{rr csoficts
BerrIecTB 14 xktMr{rrecKax pearqufi, ecrecrBeHHo-HarrHbre MeroAbr
IIo3HaHI4f, na6nro4enNe, rr3MepeHr4e, MoAenr4poBaHl{e, 3KC[epHMeHT
/
ftrealrrrufi ra urrcnennufi);

o CJIOAOB4Tb [paBI,IJIaM TIOJIb3OBaHITUT XranAra.IeCtrOfi

na6oparopubrM o6opy4onaur4eM,

BerrIecTBaMH B COOTBeTCTBI"aTI C

a TaKxe rrpaBHJraM

r,rHcTpyKrltrflMu rro

nocy4ofi u
o6parrlenur c

BbIIIOJIHEHLTIO

na6oparopnrrx x[MnqecKr,rx oubrroB tro flofiyqeHr,rrc kr codzpanuro
rasoo6pasHbrx . Berr{ecrB (no4opo4a u rucnopoga), [puroroBJreHr{K)
pacTBopoB c oflpeAen€nnofi uaccorofi 4olefi pacrrop6HHoro BerrlecrBa,
nJIaHupoBaTb vr [poBoAI{Tb x}IMlrttlecKile gKcnepuMeHTbr rro
pacrlo3HaBaHl4lo pacrBopoB [Ieroqeit u t<ytclor c [oMorqbro uHAuKaropoB
(naxrvryc, QeuolSraJrer{H, Merr.rJropaHx r4 Apyme).

K ronqy odyragrva s 9 xracce npeAMerHEre pe3ynbrarrr Ha SasoBorvr ypoBue
AonxHbr orpaxarb c$oprranpoBaHHocrr y o6yraroulnxcfl yrvrenufi :

r pacKpblBaTb CMbICJI ocHoBHbIx xlIMnIIecKIlD( uonsrzfi: xprlrusecKl,Ifi
9JIOMOHT, aToM, MoJIeKyJIa' uoH, KaTI'IOH, aHIltoH, [po0Toe BeIItreCTBo,

cnoxHoe BeIrIecTBo, B€IJIQHTHOCTb, SneKTpOOTpr{qaTenbHocTb, creleHb
OKIICJIeHI|I , XIIMIIIIeCKEUI peaKIIIUI, XIltMI4qeCKafl CBfl3b, teUnOnOfi eS{ert
peaKrlr4r{, MoJIb, rvrorxpnrrfi o6r€rra, pacrBop, gJreKTponrrrFr,

HeSJreKTpOJrr4TEr, sJreKTpOnI{ITVtqeCKafr ArrCCOqVarIEr, peaKrtruu r4oHHoro

o6uena, KaraJrr,r3arop, xr{MuqecKoe paBHoBecrre, o6parnurre kr



Heo6parhMbre peaKUI{Ilt, OKI4CJII/IT0JIbHO-BOCCTaHOBI4TOJIbHbI€ peaKIIIIU,

BOCCTaHOBIITeJTb, OKI{CJIeHI{e fi BOCCTaHOBJIeHI{e,OKIICJII{TeJIb,

aJlnorpoluf,, aM$orepHocrb, xr4MlirqecKa.f, cBs3b (KoBareHTHaf,, I{SHHEyI,

MeTaJIJII/HecKaf,), KpI{cr€IJIJIHqecKaf, perrreTra, Koppo3}rtr MerErIrJroB,

crrJraBbr, cKopocrb xuMuqecKofi peaKrlr{u, [peAeJrBHo Aorrycr]rMafl
KOHTIeHTp arlpts. nrut Berrle crBa;
LUIJIIOCTpI{pOBaTE B3auMOcBf,3E OCHoBHbIx xIIMI4IIeCKprx nOnSrufi kr

npI'IMeIrflTb ST}I Irol{f,Tkts,ilpu oIIucaH[II/t BeIrIecTB I{ Ifrx npeBparqeHEfi;
e IICIIQJIb3OBaTb xpIMPIqeCKyIo CHMBOJILIKy AJUI COcTaBJIeHIafl 0Optllry,

BeIrIecTB r,r ypaBHeHr{fr xr4Mr{IrecKklx pearqrafi ;
o OnPeAeJLTITL B&JIeHTHOCTb II CTeneHb OKIICJIeHI{II XLIMI{tIeCKHX SJIeMeHTOB B

COEATIHEHUflX PA3II,IqHOTO COCTABA, IPI4HAAJIEXHOCTb BEIIIEQTB K

orlpeAeJreHHoMy KJIaccy coeAI{HeHIafi no Soprvrynatra, B}ri[ xuMr{rrecKofi
cB.tt3l{ (xonalenrmafl., LIoHHar, Mer€urrprqecrax) B HeopraHr{rrecKrrrx

coeAr{HeH6x,3apflA raoHa rro xr{Mr{qecKofi $oprvryle, xapaKTep cpeALr B

BoAHbIx pAcTBopaX Heopraur4qecKllx coe4l4HeHuit, 'twtt RplacTzrJlJrn.recrofi
pellleTKr,r KoHKpeTHoro BerqecTBa;

o pacKpbrBarb cMbrcJr llepno4raqecKoro 3aKoHa A. VI. Men4eneeaa u
AeMoHCTpI,IpoBaTb ero [oHLIMaHI{e: ollktcblBaT6 u xapaKTepI,BOBaTb

m6nr.runyro Soprrry flepuo4uqecKofi cr{creMbr x}rMr4qecKrlrx sJreMeHToB:

pa3Jlzqarb fiolJflTvrfl (cJraBHair rroArpynla (A-rpynua)> H (firo6orrHaf,

roArpyrra (E-rpynna)>, MaJrbre kt 6onrruue repuoAbr, coorHocurb
o6o:uaueurax, Koropbre uMerorcf, B rrepuoAuqecKofi ra6tut1e, c
qI4CnOBbIMIt XapaKTeplICTI,IKaMI/t CrpOeHI,If, aTOMOB XI4MLHOCKI{X
gJreMeHToB (cocmn u 3apfiA flApd, o6qee qrrcJlo gJreKTpoHoB yr

pac[peAeJreHue t4x rro sJreKTpoHHbrM croxu), o6rscnstr o6uue
3aKoHoMeplrocrrl B rr3MeHenraa csoficrB oJreMeHToB vr prx coeAr4HeHuit s
rlpeAeJlax Mzulbtx replroAoB rr HraBHbrx noArpyln c y.rdrona crpoeHra, rrrx
ATOMOB;

rnaccuonqplpoBaTb xuMlrqecK[e gJreMeHTbI, HeopraHHqecKr.re BerqecrBa,

xLlMrrtrecrrre peaKrlura (no qucJry r4 cocraBy yrracrByroqux B peaKrlura

BeIIIeCTB, IIO Te[JIOBaMy S$QeXry, IIO rr3MeHeH]rro CTeneHefi OKr{CJreHr4fl

xr{MrrqecKnx gJreMeHroa);

xaparTepu3oBarb (onucrrnatr) o6qne vr alequ0uqecKrae xr{Mrlr.IecKrle

cBoficrBa npocTblx u cJroxHbrx BerIIecrB, rroATBepxAafl orlucaHr{e

rrplrMepaMrr MoJreKyJurpubrx Lt LroHHhrx yparnenufi coorBercTByroqux
xuMullecKlitx pearqrafi ;

cocraBJLf,TB ypaBHenprrl gneKTpoJrurra.recrofi A?rcco\va\t4ur Kr.tcJror,

rrleJroqefi w cotefr.r rroJrHbre r{ coKpalq6nnrre ypaBHeHr.rs pearqufi uoHrloro



o6ueua, ypaBHeHHf, pearqufi, noATBepxAamrur4x cyrqecrBoBaHue
f eHerr{trecxofi cBf,3r4 MeXAy Be[deCTBaMH pa3nr4r{Hbrx KnaccoB ;
pacKpblBarb CyIIIHOCTb OKr,roJrrrreJrbHo-BoccraHoBr4TeJrbHbrx peaxquft
rrocpeAcrBoM cocraBneHz-f, SneKTpOHHOfO 6atauca 3Tr4x peaxqufi ;

rlporHo3l4poBarb csoficraa Be[IecrB B 3aBucrrMoerlr or vx crpoeHr4f,,
BO3MOXHOCTH npoTeKaH[fl xr4MraqecKux npeBpaueswi,t B pa3rgr{Hbrx
ycJroBr{rx;

BBrrrr{cJrfrb orHocr4TeJrbHyro MoneKynflpHyro u Monf,pHyro Macchr
BerqecrB, MaccoByro Aonro xr4MHqecKoro SJreMeHTa rro sopuyne
coeAVHeHHfl, MaCCOByTO AOnrO BeqecrBa B pacrBope, [poBoArarr pacvdTrr
rro ypaBHeHrrro xr{Mr,rqecKofi peaxqr,rra;

o co6nroAarb [paBr4na florb3oBaHr{.f, xral,ru.recKofi rocy4ofi
na6oparopHbrM o6opygonaH[eM, a raKxe rrpaBr,rJra o6paqenna
BerIIecTBaME B COOTBeTCTBIIIa C r,rHCTpyKrIUflMpI rro BbIIIONHEH}IIO

co6npanHrcla6opatopubrx xlrMzrrecKr.rx onbIToB rro [oJryrreHrrro Lr

rasoo6pasHbrx Berr{ecrn (anaru walrta fl )rrneKrlcJroro rasa);
npoBoAl,rrb peaKrllrr{, [o.{TBepxAaroune KaqecrBeusufi cocraB
p€l3rrrrqHErx Belr{ecrB: pacrro3HaBarb o[brrHbrM uyr6u xJropr{A-, 6porvru4-,
uo4vrry-, rap6onar-, Soc$ar-, cvrrrtrKar-, cyrtrsat-, ruApoKcuA-[oubr,
KaTIIOHbI aMMOHI{,I rI UOHbI H3) reHHbIX MeT€rIrJrOB, fipr4CyTCTByrOrIr{e B

BOAHbTX paCTBOpaX HeopraHHqecKr,rx BerrIecTB;

rrpnMeHflTb ocHoBHbIe orrepaql{r MbrcJrnrelrnofi AeflTeJrbHocrrz - aHtrJrr.r3

u cvHTe3, cpaBHeHrre, o6g6lqeuue, cl{creMaru3alll{ro, BburBJreHue

[pI4qI/[HHO-CJTeACTBeHHbD( CSSgeft - AJr[. Lr3]nIeHUn CSOfiCrn BeITIeCTB rlr

xHMr,rqecKrlrx pearqufi, ecrecrBeHHo-r{arrHbre MeroAbr tro3HaHufl
sa6nrcAeHr{e, }r3MepeHr{e, MoAeJrrrpoBaHue, orc[epr{Meut (pearrutrtilr u
urrcnennrrfi).

KT
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