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IIO.fl CHIITEJIbHAf, 3AIII,ICKA
Pa6oqaq nporpaMMa no xnMnu Ha ypoBHe cpeAuero o6ulero o6pa:onauur paspa6oraHa Ha ocHoBe

@e4epanrnoro 3axoHa or 29.12.2012 Ne 273-@3 <06 o6pa":oBaHI,IH n Poccuficrofi Oe4epaquu>>,

rpe6onanr.rfi K pe3ynbraraM ocBoeHr.rr $egeparruofi o6pasonarerssofi nporpaMMbl cpeAHero o6qero
o6pasonaHnr(OO[ COO), npeAcraBneHHbrx B OegeparsuoM rocyAapcrBeHHoM o6pasonarelsnou

craHAapre COO, c y.r€rou Kouqenqnn rpenoAaBaHlrt yue6noro npeAMera <<Xntvtl,t.D) B

o6pasonareJrbHbrx opraHu3arl[rx Poccnficxofi Oe4epaquu, peann3yplrlnx ocHoBHue o6pasonareJlbHble

nporpaMMbr, r.t ocHoBHbrx noJroxeHr{fi <Crparernv pasB*rtrlf, Bocnla:taHfis s Pocc[ficxofi @e.qepaquu Ha

repuoA to 2025 ro.qo (PacnopffrteHue flpanurelrcrra P(D or 29 .05 .201 5 Ns 996 - p.).

Xpt:lrtus Ha ypoBHe yrrry6l€Hnoro r,r3yr{eHur 3aHHMaer B:DKHoe Mecro B cl{creMe ecrecrBeHHo-

HayrrHoro o6pasoranur yqarqnxcr lG-ll ruraccon. LIsy.reHHe npeAMsra, peaJILI3yeMoe B ycJloBlltx

auQSepeHqnpoBaHHoro, npoQulruoro o6yueuuc, npr.BBauo o6ecuequrr o6Irleo6patonarelrtryIo Id

o6rqexynrrypHyro [oAroroBKy BbrrrycKunKoB rrrKoJrbr, ueo6xoqnuylo AJII aAamaq[IH rx r 6uctpo
MeHrbrrlr{Mcr ycnoBr{rM )KH3Hn B coqr{yMe, a raK)r(e AJII upoAoJDKeHux o6yueHut B opraHld3alrutx

npoQeccuoHaJrbHoro o6paaonaHur, B Koropbrx xuMr4r ABrflgtcs, oAsoft H3 npllopu:rerHblx AucqnruluH.

B nporparrlnae no xr.rMur.r HiBHaqeHHe npeAMera <<Xr,rtvru.D) norryqaer noApo6uylo HHTepnperalrruo

B coorBercrBnH c ocHoBofioJrararorrluMu rroJro]r(eHugrun @fOC COO o nsauuoo6ycnoBneHHocru qeaeft,

coAep)KaHur, pe3ynbraroB o6yueunr v rpe6onauuft K ypoBHIo rIoAroroBKH BbIrrycKHHKoB.

CnuAerelrcrBoM roMy rBJrrrorcr cJreAyroq[e BbrnoJrHreMble flpofpaMuoft no xIIMI,IH Qyurqr,rr,r:
. un0opuarluoHHo-MeroAnqecKzur, peaJru3arlnt xoropofi o6ecnequsaer [oJDrqeHHe

npeAcraBJreH[r o rleJrf,x, coAepxaH]rn, o6qefi c'TparerHld o6y.reHnr, Bocn[TaH]u n pa3Blrrut

o6yvaroqnxcr cpeAcrBaMu npeAMera, r,r3yqaeMoro B paMKax KoHKperHoro npoQnnr;

. OPTAHH3AIIHOHHO-IIJIAHITPYrcUIAJI, KOTOPtUI NPEAYCMATPHBAET ONPEAEJIEH}IE: NPI{HIIIdNOB

crpyKrypupoBaHr{r u nocJreAoBareJrbHocrr,r H3yqeHI,It yve6Horo Marepl,raila, KoJluqecrBeHHbtx

lr KaqecrBeHHErx ero xapaKTepucrr,rK; rroAxoAor x $oprtar,rpoBaHltlo coAepxareilrHofi ocHosrt

KoHTpors u orleHKr,r o6pa:onareJrbHbrx AocrI,DKeHI,Ifi o6yuarouuxc.f, B paMKax urorosoft

arrecraullu n Qoprr,re eALIHofo rocyAapcrBeHHoro SK3aMeHa rlo xIlMIlH.

flporpauua 4yr. yrtry6tdruroro LByqeHHs xHMIIH:

. ycraHaBJruBaer r,rHBapr,raHTHoe [peAMeruoe coAep)Kauue, o6r3areJtbHoe All.f, rcyqeHllt B

paMKax orAeJrbHbrx npo{unefi, rpeAycMarpHBaer pacnpeAeneHl{e H crpyKrypupoBaHlte ero ro
KnaccaM, ocHoBHbIM coAepx€TenbHblM JI HHHI u/pas4elau Kypca;

o 4adl npxMepHoe pacnpeAeneHue yue6noro BpeMeHH, peKoMeHAyeMoro Art IByqeHI{t

oTAeJIbHbIX TeM;

. npeAnaraer npr,rMepnyrc nocneAoBareJrbHocrb u3)AIeHItt yIe6Horo MarepHana c lu6rou
JIOTuKI,I IOCTpOeHLI' Kypcq Blryrpu[peAMerHblx H MeXnpeAMeTHbIx crrsefi;

o AaeT MeroAuqecKyro r.rHTepnperarlnro qelefi l,I 3aAarl l,tsyqeHllt npeAMera Ha yrrry6ldnnou

ypoBHe c yrihou coBpeMeHHbx npuopuTeroB B cl{creMe cpeAHero o6qero o6pasonaHnr,

co4epxarelurofi xapaKTepncrrdKH rrJraHr,rpyeMblx pe3ynbraroB ocBoeHl,rt ocHornofi

o6pasoaarelrHofi nporpaMMbr cpeAHero o6qero o6pasorauur (ltunoc'rurx,
MerarrpeAMerHbrx, npeAuermx), a raKxe c yverou ocHoBHbIX BLLqoB yre6uo-

no3HaBareJnHHx Aeftcrsr.rft o6yuarouerocfl no ocBoeHI,IIo coAepxaHnt npeAMera.

flo ecelvr HTBBaHHITM no3r.rqr{rM B nporpaMMe no xHMHLI npeAycMorpeHa npeeMcrBeHHocrb c

o6yveuueu xr.rMr.ru Ha ypoBHe ocHoBHoro o6rqero o6pasoraunr. 3a npegeJlaMH ycraHosreHHofi

rrporpaMMoft no xunann o6csaremHofi (nnnapuarnHofi) cocraBntloulefi coqepxaHnr yte6Horo [peAMera

<<X11MH.D) ocradrcs Bo3Mox(Hocrb nu6opa ero napnarnnuofi cocraunouleft, Korop{lt AoJIxHa

onpeAenrrbct B coorBercrBlln c HanpaBneHI,IeM KoHKpernoro npoQxnr o6yueum.

B googercrBgrr. c KoHrlenryaflbHbrMrr noroxeHnclau O|OC COO o Ha3HaqeHnlt [peAMeroB

,$asosoro n yrny6nenHoro ypoBHefi s cncrelre anSSepeHI{HpoBaHHoro o6yuenux Ha ypoBHe cpeAHero

o6uero o6pasoranr,r-n xHMr,rr Ha ypoBHe ymy6l€uuoro lt3)r{eHufl HanpaBJIeH Ha peanH3aIIHK)

rye61,rdfgqF o r c fl@reryrculnM eraroM noryqeHur xr.rM4qegryolo o6pasoBanllt B paMKax H3yqeHI{t

GffeIflAllflrEf,rx @TeeTBeHHO-Htlyr{HbIX lI xI4MUqeCKI{x AHCIIHIUIIIH B By3aX H OpraHI'BaIInrx cpeAHero



npoQeccnoHiurbHoro o6paaonaHnr. B srofi cB.f,3u u3yqeHue rrpeAMsra ((XHMXI) opHeHTLIpoBaHo

npenMyrqecrBeHHo Ha pacruupeHxe n yrny6lenne reoperuqecrcoft u [palcur{ecxofi rIoAroroBKLl

o6y.raloulrxcr, au6paaunx onpeger€uuufi npo$unr o6yueHnr, B ToM qHcJIe c nepcnerrunoft

[ocneAyroqero floJryrreHr4r xuM]rqecKoro o6pasonaHu-n B opraHu3allntx npo0eccuouaulbHoro

o6paaonauur. Hap.ray c erHM, B cBere rpe6onaHnfi O|OC COO r nnaHHpyeMbIM p*ynbraraM ocBoeHLIJI

Seaepa-nrHofi o6paronareluroft nporpaMMbr cpeAHefo o6qero o6pasonauut LI3yqeHHe npeAMera

<<XralrHcD opfierrrr.rpoBaHo raKxe Ha perueHne 3aAaq BocnIrraHLIt vt counalJlbHoro pa3Blrrl{t

o6yvaroqrxcr, Ha tfopr'ruporaHr,re y Hnx o6qenHTeJlJrerryanbHbx yMeHwit, yvrenui.t paqnoHiullrallrut
yve6uoro rpyAa n o6o6q€uurrx cnoco6on AerreJrbHocru, HMeIoqHx MexAucllnlrJluuapnufi,

HaAnpeAMerHufi xapanrep.

Cocraucrcrqr{Mu npeAMera <<Xuuur>> Ha ypoBHe yrny6r6Hnoro IByqeHI,It tBJl.f,Iorcq

yrrry6ndnuue Kypcbr <<Oprannvecrar xr{Mu.r)) v <O6qac v HeopraHl,IqecKilt xrtMut)). Ilptl
onpeAeneHr.rn noAxoAoB r or6opy H crpyKTypuofi opranrcauuu coAepx€Hlrt orID( KypcoB B nporpaMMe

no xlrMHH 3a ocHoBy npr.rHrrbr noJroxeHr{r O|OC COO o pa3nlrrlutx 6asosoro n yrrry6n€Huoro yponHeft

r,ByqeHr,rr npeAMera.

Ocnony coAepncaHr.ls KypcoB <<OpraHr.luecKilr xuMlrs) r.r <O6ruat H HeopraHurrecrcu xI,IMI{t)

cocraBflrer coBor(yrrHocrb npeAMernrx gHaHnfi uyuenmfi, orHoc{qn(c.s x 6a3osoMy ypoBHIo H3yqeHI{s

npeAMera. ?ra cncreua sHaHHfi [oJrf{aer onpe4erdHuoe reopernqecKoe AonoJIHeHHe, no3BoJltloqee

oco3uaHHo ocBor{rb cyrqecrBeHHo 6olrmufi o616rr.r QarrorornuecKoro Marepuana. Tax, Ha

yrny6n€HuoM ypoBHe r,ByrreHr,rr upeAMera o6ecneqeua Bo3Mongocrb 3HaqHTeJIbHoro yBerlrrleH[t

o6rEua sHaHr.Ift o xuMr.rqecKr{x gJteMeHTax t,t csoficTsax l,lx coeAllHenufi ga ocHoBe pacIIIHpeHHt H

yrrry6neuu.r npeAcraBJreunft o crpoeHun BerrlecrBa, xul,ruqecxoft cB.f,3u LI 3aKoHoMepHocrtx nporeKaHl{t

pear{uft, paccMarp}rBaeMbD( c rorrKr{ 3peHr{r xurunqecxofi KI,THeTHKLI Id repMoAHHaMI{KH. HsyveHIae

flepnoAnqecKoro 3aKoHa vr flepuo4u.recrofi cncreMbr xLIMLIqecKI{x 3JleMerrroB 6asupyercr Ha

coBpeMeuHbrx KBaHToBoMexaHuqecKr,rx [peAcraBJIeHHrx o crpoeHl,Iu aroMa. Xnutqecrcas cBt3b

o6rxcHfercr c rorrKr.r 3peHHJr gHeprerr.rqecKnx r,BMeHenuft npn e€ o6pasoraHvnH piupyrueHlru, a raKxe

c roqKu 3peHr.rr MexaHr{3MoB e€ o6paronaHun.klcyueuue ru[oB pearunfi AorroJlnflercr QopuraponaHHeM

npeAcraBnenr.rft o6 gJrerffpoxrrMr,rqecKr{x npoqeccax H gJrelcrpon[3e pacIrJIaBoB H pacrBopos seqectn. B

Kypce opraHr.rqecKofi xuuul,r npn paccMorpeHr,ru peaKrluoHHofi cuoco6nocru coeAuHenmit ygettetcn
oco6oe BHlrMaHr{e BonpocaM o6 snexrponurrx et[$errtlx, o B3aHMHoM BJII{IHIII{ aroMoB B MoneKynax Il
MexaHH3Mix peaxqnfi.

Oco6oe 3Har{eHHe r.rMeer ro, rrro Ha coAepxaHr.re KypcoB x}rMHH yrny6ndHuoro ypoBHt H3yrIeHHt

AJrr KJraccon onpegeldHHoro npoQnnr (manuuu o6pa:orrr Ha I{x crpylcrypy n xapaKTep AonolHeHuft x
o6qefi cr{creMe npeAMerHbrx sHauufi) oKa3brBaror BJrrdrHHe cMexHble npeAMerbl. Tar, HanpuMep, B

coAep)r€Hr,M npeAMera Anr Krraccon xuuuro-Sltsuqecxoro npoQnnr 6olruoe 3Har{eHI{e 6y.q5ru HMgrb

3JreMerrrbr yue6uoro Marepr.raJra no o6rqeft xuMur.r. flpn usyuenuu npeAMera B AaHHoM cJryqae aKueHT

6yl"t cAenaH Ha o6qnocrb MeroAoB rro3HaHr.rr, o6rqnocm 3aKoHoB u reopufi B xHMHII n r Qnsme:
aroMHo-MoJreKyJrrpHaf, Teop[s (rvronerynrpHas reoprdr n Susuxe), 3aKoHbI coxpaHeHl{t Maccbl }I

gHeprr,rH, 3aKoHbr TepMoAHHaMnKH, SJreKTpOItr43A, npeACTaBneHruI O CTpOeHUH BeIIIeCTB LI ApyIOe.

B ro xe BpeMr B coAep)KaHnr{ npeAMera AJrr KrraccoB xr.ttvtuxo-6uolornrlecKoro npo$rur
6onrruafi yAenrnufi nec 6y,uer r,rMerb opraHnqecKar{ xlnum. B gToM cryqae npeAocraBJrterct

Bo3MoxHocrb Nrt 6olee o6crosremHoro paccMorpeHr{r xnMuqecxofi oprauv3a\u}r KIIeTKI KaK

6nolorrqecxofi cncreubr, B cocraB xoropofi BxoArr, K npllMepy, TaKI,Ie crpylcrypHble KoMnoHeHTbI, KaK

Jrnnr.rAbr, 6emcn, ynreBoAbr, HyKneHHoBbIe KncJrorbr H Apyrue. flpn srorra 3HaHHt o cocraBe H csoficrsax

npeAcraBrrrerefi ocnosnbx KnaccoB opfaHur{ecKrD( BerrlecrB cnyxar ocnosofi Art Ir3yrIeHI{t cyIIIHocrI'I

[poqeccoB Qorocuures a, Abrxal;vlt, nHIrIeBapeHI{t.

B rnaHe $opuuponaHr{s ocHoB HayqHoro MHpoBospeHLIt, ocBoeHnr o6rqeHayqHblx MeroAoB

no3HaHrt r{ onbrra nparcTuqecKoro npHMeneHlrr Ha1rqHhrx sHansil H3)^reHl,Ie.npeAMera <<Xuunr> na

yrny6ndnnou ypoBne ocHoBaHo Ha MexsrpeAMerHbrx cBs3a c yue6nuuu [peAMeraMH, BxoAtlunMu B

oocrmr rrpeAMqrHrrx o6aacrcft <<EcrecrseHHo.Hayqnbre npeAMerb]), <MareMarnxa u un$opMarnKa)) H

<<'Fyccrurfi'rsur r,r Jrr{feparypo.



flpu usyuenuu yue6uoro rpeAMera <<XuMHc) Ha yr.rry6ndHHoM ypoBHe raK)I(e, KaK Ha ypoBHe

ocHoBHoro 14 cpeAHero o6ulero o6pa:onauur (na 6asosolr yponHe), aagavefi nepnocreneHHofi

3Harrr,rMocrr.r qBrrercr Qoprr.ruponaHHe ocHoB HayKH xHMHH rcax o6ractu coBpeMeHHoro ecrecrBo3HaHnl,

npaKTnr{ecKofi Aesrelruocru r{eJroBeKa H oAHoro H3 KoM[oHeHToB tvtuponofi KyJlbrypbl. PeureHne etoft
3aAarrn Ha yrny6n€HHoM ypoBHe u3yqeHnr npeAMera npeA[onaragr peanu3alrulo raK[x qelefi, xan:

o QopruupoBaHHe npe4craueHnfi: o MarepnilnbHoM eAHHcrBe MHpa, 3aKoHoMepHocrtx LI

no3HaBaeMocrr.r .f,BJreHr{ft npupogrr, o Mecre xuMur,r B cucreMe ecrecrBeHHux Hayx u e€

neAyrueft poJrr,r B o6ecneqenun ycroft.ruaoro pa3Brrr[r r{eJloBeqecrBa: B peIIreHI{Il npo6lervr
grorornuecnofi, eHeprernrecrcofi vr nuulenofi 6e3onacHocttI, B pa3BHTLIH MeAHIIHHII,

co3AaHnr.r HoBbx MarepI{ilJIoB, HoBbIx ncroqHr,rKoB gHeprHH, s o6ecneqeHl{Ll paIIHoH,IJIbHoro

npupoAo[onb3oBaHu.s, n Qoprt,tupoBaHl,tH MHpoBo33peHvA H o6utefi KyJlbryphl qeJIoBeKa, a

TaK)r(e gKoJroruqecxlr o6ocHosaHHoro orHorrreHr{r K cBoeMy 3AopoBbrc H npupo.uuoft cpeqe;

. ocBoeHue cncreMbl 3HaHufi, Jrex€u$D( B ocHoBe xr.ruuqecnoil cocraBntloqefi ectecrgeHno-

Hayuuofi KapruHbr Mr.rpa: QyngauenraJrbrrbrx nourrufi, 3aKoHoB u rcopnfi xuuvtvt,

coBpeMeHHbrx npeAcraBJrenufi o crpoeHr.rn BerrlecrBa Ha pa3HbIX ypoBHtx - aroMHoM, I,IoHHo-

MOneKyI.flpHOM, HaAMOJreKyJrrpHOM, O TepMOAr{HaMHr{eCKHX VI KI,IH9THT{eCKIIX

3aKoHoMepHocrrx nporeKaHr,rr xuMuqecKux pearqufi, o xlIMI,FrecKoM paBHoBecHH, pacrBopix

H AncnepcHbrx cucreMax, o6 o6ulux Hayqubrx npr.rHqnnix xlrMllqecKoro npol{3BoAcrBa;

o $oprranpoBaHr,re y o6yrarou[xcr oco3HaHHoro noHr,rMaHr{r nocrpe6onaHHocrn cHcreMHbD(

xlrMlrqecKr{x gsanufi Ars o6r.acHeHlrr Klrroqenrx nAefi u npo6reu coBpeMeHHoit xulr,uu, Ms
o6rrcHeHnfl vr rrporHo3upouanus, flnreuufi, HMero[u{x ecrecrBeHHo-HaflHylo flpupoAy;

FpaMorHoro pe[eHr,r.r npo6leu, cBr3aHHbrx c xuuneft, nporHo3llpoBaHnfl, awaJru3a H oIIeHKLI c

nosuqnfi sxorornqecxoft 6egonacHocrn uocreAcrsnfi 6Hrosofi n npolr3BoAcrseHHofi

AerreJrbHocru rIeJIoBeKa, cn.r3anuofi c xuMI.rqecKItM npoH3BoAcrBoM, I{cnoJIb3oBaHHeM I,I

nepepa6orroft seqecrs;
o yuy6.neHne npeAcrasneHr,rfi o HayqHHx MeroAax no3Hanl,rt, seo6xoAnrvlsx Anr npuo6pereHu-n

yMeHnfi opneHupoBarbcr B Mr.rpe BerrlecrB u o6rrcneu[t xltMltqecK[x sBreHl,rfi, nuerourlx
Mecro B npr,rpoAe, B npaKT[qecxofi AegremHocru H rroBceAHesHofi xcugun.

B rurane peaJrr,BarlHr.r lepBooqepeAHbrx Boc[r{TareJrbHblx H pa3Bl,IBaroqrx t}ynxqnfi qelocrsofi

cncreMbr cpeAHero o6qero o6pasonauu.f, npH H3yqeHr.ru [peAMera <<Xuilu,tc) Ha yrrry6n€HHoM ypoBHe

oco6yro aKTyanbHocrr upuo6peraror raKne qenn LI 3aAaql{, KaK:

. Bocnuranne y6ex,udunocrn B no3HaBaeMocrn .rBreHr,rfi npupoAbl, yBiDKeHIrt K npoqeccy

TBopqecrBa n o6lacryr reoperlrrlecKl{x H nprdKllaAHbrx r.rccneAoBaHnfi s xldluuu, Qoptr,tnponauue
MtrpoBo33peHHr, cooTBeTcTByroqero coBpeMeHHoMy ypoBHIo pa3Blrrl{r HayKu;

. pa3Br{T}re Morr,rBarlr.ru K o6yrennrc v no3HaHHK), cnoco6nocrefi K quoKoFlTponrc vr

caMoBocnrraHlllo Ha ocHoBe ycBoeHl{t o6qeqeloneqecKlrx qeHHocrefi ;
. pa3Bldrue no3HaBareJlbHbx LlrrrepecoB, HrrreJrJlelcy:urbHblx H TBopqecKl{x cnoco6nocreft

o6yualouqrlxcr, SoprranpoBaHne y Hr{x co3HareJrbHoro orHoIIreHE K cauoo6pasoBaHnlo }I

HenpepbrBHouy o6pa.soBannro KaK ycnoBr.rro ycnerrrHofi npoQeccnonalrHofi H o6IqecrseHHofi

AerreJrbHocru, orBercrBeHHoro orHorrlenur K cBoeMy 3AopoBblo u norpe6uocru B 3AopoBoM

oopa3e )KI,I3HLI;

o Soprr.rnpoBaHue yueunfi vr HaBbIKoB

gKoJrorrqecxofi xynrrypu, npuo6pereHlte

,IIE'TENbHOCTI,I.

pa3yMHoro npHpoAononb3oBaHHt, pa3BHTI{e

onbrra o6uecrseHHo-noresnofi srolornqecrofi

O6u{ee qncJro r{acoB, npeAycMorpeHHbrx Anr r,r3yrreHufl xprur4r na yrrry6neHHoM ypoBHe cpeAHero

o6qero o6pasorauur, cocraBJrrEr 204 qacoB: n l0 xlacce - 102 qaca (3 uaca r ue4emo), s I I Kracce -
102qaca (3 qaca e neAerlo).



c OAEP)KAHIIE OEvqEHI,tfl
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O Pf AHIIIIE CKAq XI1IN[ITfl ,

Teoperu vecKne ocHoBbI opran n qecnofi xlr M Ir tt.
flpe4rr,rer r{ 3HaqeHHe opraHnrrecKofi xnuuu, npeAcraBneHue o unoroo6pasl,In opraHllqecKl{x

coeAunenufi.

SlexrpoHHoe crpoeHue aroMa yrJrepoAa: ocHoBHoe r,r ro:6yx,udsnoe cocro{Hllt. BalernHue

Bo3Mo)r(Hocrn aroMa yurepoAa. Xmr{uqecxa.fl cBr3b B opraHl{qecKl,Ix coeAuHen[.flx. TunH ru6pnAusaqnu

aroMHbrxop6r,r:ranefi yrJrepoAa. Mexasuguu o6pa:oaaHnr KoBarlenrHofi cn.rgu (o6ueunrrft H AoHopHo-

aKrlenropHbrfi). Tunu nepeKpbrBaH[r aroMnbrx op6rralefi, o- H lr-cBtsu. O4nHapual, 4nofinar u

rpofiuar cBr3b. Cnoco6u pa3pbrBa cscsefi B MoneKyJr:x opraHldqecKl{x BeIrIecrB. florurne o cno6oAnou

paAHKiIne, nyxneoQnne r.r ererrpoQn-rre.

Teopn-n crpoeHr{r opraHnqecKr{x coeAuseHuft A.M. EymepoBa It coBpeMeHHbIe npeAcraBJIeHHt o

crpyKrype MoJreKyJr. 3saqeHse reopur.r crpoeHnr opraHr.rqecKnx coeAnHeuufi. MoleKyntpHble H

crpyKrypHbre rfopr'rynu. Crpyrcrypuue {opuynbr prililrnrrHblx BLIAoB: pasn€puyrar, coxpalqdHual,

cKeJrerHar. H:ouepnr. Bnqu u3oMepun: crpyKrypHar, [pocrpaHcrBeHxaJr. 9lerrponHsle eQQexru n

MoJIeKyJIax opraHuqecKrx coeAusenufi (uH4yrrnnHrtfi n Mesol{epHufi sSQerru).
flpeqcraaleHlre o KrraccnQnxauuu opraHnr{ecKrD( BeIrIecrB. flonsrue o QyHxquouaarsoft rpyrne.

lolvrororn.s. loruoloruqecKHe psArr. Cucrelrarn.recKat HoMeHK,Iarypa opraHnrlecKrx coeAIlHeHuft

(IUPAC) H Tpr.rBr,ranbHble HtBBaHI{t orAeJlbHbrx npegcrannrelefi .

Oco6enHocrn H KJraccu$maqn.r oprannqecKlrx peaxqnfi. Oxuclu'relbHo-BoccraHoBureJlbHble

peaKrlur.r B opraHuqecroft xr.Iuul.t.

3rcnepnrvrerrralrurte METoAbr H3yqeHru BerqecTB 14 rfx npeppauemi: o3HaKoMJIeHI{e C

o6pasqail{u opraHuqecKl{x BerqecrB H MarepHaJraMn Ha ax ocHoBe, orIbITbI no npeBpaIrIeHI{Io

opraHHqecKr{x BerrlecrB npr.r HarpeBaHun (uaoleuue, o6yml,rBaHHe n ropeuue), KoHcrpyupoBaHue

uoAenefi MoneKyn opraHLIqecKID( BeIrIecrB.

Yruenogopo.qrr.
Alxanu. fouolornqecxufi pf,A uurKaHoB, o6uas Qopyyra, HoMeHKJIarypa v u3oMepnt.

3rerrpoHuoe H npocrpaHcrBeHHoe crpoeHue MoneKyn aJIKaHoB, sp'-ru6puAIa3arlut aroMHbIX op6ntalefi
yrnepoAa, o-cB.fl 3b. Ongnqecxue csoficrna iuIKaHoB.

Xnuuqecrule csoficrsa aJrKaHoB: peaKrlr.rn 3aMerrleHut, rI3oMepI{3aIIHV, AerHApupoBaHH.[,

rlr.rKJrH3arrnn, nupoJru3a, KpeKr{Hra, ropeH[s. flpegcraueHue o MexaHH3Me peaxqnfi paAHKaJIbHoro

3aMerrleHHr.

HaxoxAeuue B npnpoAe. Cnoco6u noryrreHnf, H [pHMeHeHLIe aJIKaHoB.

I-lurcuoa-mauu. O6qar $oprvryna, HoMeHxJrarypa H n3oMeput. Oco6essocna crpoeHl{t u
xr,tMr.rqecKr{x csoficrs MaJrbrx (uurcrronponan, rlnxro6yraH) n o6uqsux (unxloneuran, quruorercan)

rIuKJroaJIKaHos. Cnoco6H noryr{eHlt LI rIpHMeHeHHe IILIKJIoaJTI€HoB.

A-nxenu. fouoloruqecxufi prr aJrKeHon, o6qas <[oprvryna, HoMeHK]Iarypa. SnerrpoHHoe H

npocrpaHcrBeHHoe crpoeHlre MoJreKyJulJrKeHoB, sp2-rn6pnlu3a\vA aroMHblx op6rranefi yrnepoAa, o- H

7r-cBr3n. Crpyrrypnar H reoMerpr.rqecKar (Unc-rpanc-) urorvrepnr. Ouguqecrule cnoftcrsa aJIKeHoB.

Xr,rrrluqecrne csoficrna: peaKqr.ru npncoeAuHeHlrr, 3aMeIqeHI{t B o-rloJlox(eHue npH AsofiHoft cBAgvI,

nonr.rMeplnarlr.ru H oKr{cJrenur. Ilpanulo MapxoBHHKoBa. KaqecrnenHble peaKIII{u Ha Anofinylo cBt3b.

Cnoco6u noJryrreH[t n npuMeHeuue aJIKeHoB.

Alxaguenu. K-rraccu{nKarluJr iurKaAHeHoB (conprxdnHbre, H3oJIIlpoBaHHbIe, tEuynupoeauuwe).

Oco6gunocra srelc'rpo4Horo crpoeHur n xuMnqecxnx cnoficrs conprx€ntox AHeHoB' 1,2- u l'4-
npfiooeAHHenue. ftroluuepnsaqu-n conpnXduuux Ar.reHoB. Cnoco6u [oJryqeHHt H npHMeHeHHe

aJrKa,4HeHOB.

Alrrasu. fonlororu'{ecrcuft prA aJrKHHoB, o6rqar Sopuyna, HoMeHKnarypa fi IEoMepI{t.

SnexrpouHoe ir npocrpaHcrBeHHoe crpoeHr{e MoneKyJI aJIKItHoB, sp-ru5pl,4I,naqnt dlonaurrx

op6maneftyruepoAa. Ougn.recKue cgoftcrsa aJrKr{HoB. Xnruuqecxae csofictsa: peaKIIHlI npHcoeAItHeHEs,

AuMepr,Bar.Iulr H Tpr,rMepa3aq[[, oKHcJreH]u. Knclornrre csoicrsa aJIK]tHoB, lrMeroIrll{x KoHqeByIo



TpofiHyro cBr3b. KaqecrnesHbre peaKqHH na rpofinyro cBr3b. Cnoco6rt noJryr{eHnt H rIpnMeHeHI{e

UIJIKIIHOB.

Aponaa'ru.recKr,re yrneBoAopoAbr (apeHu). forrroloruqecxufi pr,4 apeHoB, o6rqas Qopr'ryna,
HoMeHK;rarypa H H3oMepHr. SrerrpoHHoe u npocrpaHcrBeHHoe crpoeHr,re MoneKyJIbI 6eHgora.

Ouguqecxne csoficrna apeHoB. Xuunqecrcue csoficrsa 6eugo.na H ero roMoJloroB: peaKqHH 3aMelqeHnt B

6eugolrHou Konbqe H yrneBoAopoAHoM paAHKiIne, peaKrlxH npHcoeAHHeHHt, oKlIcJIeHHe roMoJloroB

6eHgona. flpegcramesne o6 opneHTupyrouleu AeftcrBr.rr.r 3aMecrnrerefi s 6eHsoruuoM KoJIbIIe Ha

flpuMepe aJrKnJrbHbrx p4AHKaJroB, rap6orculruofi, ruqpoxo.uluoft, aMHHo- H HuTporpynnbl, aroMoB

ranoreHoB. Oco6eHHocrn xuMr.rqecKr{x csoficre cr}rpoJra. Iloruuepusaqu.r crnpona. Cnoco6u
nonyr{eH[r H npHMeHeHue apoMaTHr{ecKr,rx yrneBoAopoAoB.

flpupo4Hufi ras. flonyrHue HeQrrHne ra3br. He$rr u e€ npoucxo)I(AeHue. Kaueusufi yroJlb It

npoAyKTbr ero nepepa6orrua. Cnoco6u nepepa6ornn ueQru: neperoHKa, KpeKLIHT (repuuuecxuft,

KaranuTnqecrr.rft), puQopunHr, nupoJru3. flpoaymu nepepa6orxu ueSrn, nx npHMeHeHIde B

npoMbrrrureHHocrr.r u n 6ury.
feseT uqecnar cBfl3b Mex(.q/ pa3nHqHbrMn KnaccaMlr yrneBoAopoAoB.

SlexrpoHHoe crpoeHne ranoreHnpou3BoAHbrx yfneBoAopoAon. Peanqnn 3aMeIrIeHHt raJloreHa Ha

rnApoKcorpy[rry, Hr,rrporpytrrV, qraHorpynrry, aMuHorpyurry. ,{eficrnne Ha raJIoreHnpoH3BoAHbIe

BoAHoro H cnuproBoro pacrBopa q€aoqn. BgauuoAeficrBne Ar{raJroreHanKaHoB c MarHueM l,l IIHHKoM.

flonflrrde o MerarnoopraHr{qecKr{x coeAr.rHeHr{rx. I4cnomgoBaH}re r:lnoreHrrpou3BoAHblx yrneBoAopoAoB

r 6ury, TexHHKe H npu c[HTe3e opraHr,rqecKr{x BerrlecrB.

3rcnepnueHTaJrbHbre MeroAbr lrqAeHur BerrlecrB n Hx npeBparqesufi: n3yqeHue Qusuuecxm
csoficrs yrureBoAopoAon (pacrnopuuocrr), KarrecrBeHHux peaxuufi yrneBoAopoAoB p:BnHqHbIX KnaccoB

(o6ecqnevuBaHue 6porr.rHofi HJrH HoAHofi noAu, pacrBopa nepMaHraHara Kanvs,, sganluoAefictsue

arleru,JreHa c aMMHaqHbrM pacrBopoM oKcHAa cepe6pa(I)), ravecmeHHoe o6napyxeHre yrnepoAa I,I

BoAopoAa B opraHnrrecKr{x BerrlecrBax, noJryqeEue gruJreHa r.r u3yr{eHne ero cooftcte, o3HaKoMJIeHLIe c

KoffreKIIwrMH <FIeQlr> u <<Yrolur, c o6pasqaMr{ ruracrMacc, KayqyKoB H pelHH6I, MoAeJIHpoBaH}te

MOJreKyJr yrJreBoAopoAoB r.r ranoreHnpoH3BoAHbx yrJIeBoAopoAoB.

Kuoropo.qcoAepxaure opran[qecKue coeArrnenrfl .

flpe4elrHue oAHoaroMHbre cnuprbr. CrpoeHne MoneKyn (Ha npurr,repe MeraHoJIa u eraHona).

foMororn.{ecrnfi pr.q, o6qar Qoprtryna, H3oMepr.rr, HoMeHKJrarypa H KnaccnQr.rrcaqnr. Ongfi.{ecrue

csoftcrsa npeAenbubrx oAHoaroMHbrx cnnproB. Bo4opo4uue cBt3ld Mex(Ay MoJIeKyJIaMH c[HproB.

Xuunqecxue csoficrsa: peaKqrdn 3aMerrleHur, Aerr.rApararlHu, oKHcJIeHLrfl, sgauMoAeficrnue c
opfaHnrrecKrruu H HeopraHHr{ecKHMH KHcJroraM[. Kaqecrneusilrl peaKql{t Ha oAHoaroMHbIe cnHPrbI.

,{eficrrne gTaHoJIa n MeraHoJIa Ha opraHH3M qenoBeKa. Cnoco6u rroJrf{eHlrt H npHMeHeH}Ie

oAHOaTOMHbX CnnprOB.

flpocrue sQnpu, HoMeHKJrarypa H rcoMepnc. Oco6eHHocrr{ Qusu.recxnx H xI{MI{qecKID( csoficrs.
MuoroarouHbre cnlrprbr - 3THJreHnrHKoJrb H rnHrIepHH. Ouguqecxue rl xlrMl,Ir{ecxue csoficrsa:

peaKqHH 3aMelrleHr{r, ngannroAeficrnne c opnaHLIqecKHMH }t HeopraHHrIecKHMH KI,IcJIoraMH,

KatrecrBeHHilr peaKrlnr Ha MHoroaroMHbre cnuprbr. flpe4craueHne o MexaHn3Me peaxuufi

nyxneoSunbHoro 3aMerrleHnr. .{eficrnne Ha opraH[3M qeJroBeKa. Cuoco6u nolyqeHut I,I npHMeHeHHe

MHOTOaTOMHbTX CnrdproB.

@esor. Crpoenue MoJrer(yJrbr, B3aHMHoe BJrHrHr,re rr,IApoKcorpynnbl H 6eHsomHoro tApa.

Ougnqecxue csoftcrsa Qenona. Oco6ennocrH xr{MuqecxHx csoficrn QeHona. KaqecrseHHble peaKIrIdH Ha

QeHon. Torccnqnocrr QeHola. Cnoco6u noJryqeHr{r H npHMeHeHue QeHora. @enonQopuanbAernrHat

CMOJIA.

Kap6oHnnrHbre coeAltHeHlat - anbAerr.rAbr r{ KeroHbr. SrexrpoHHoe crpoeHue nap6ouu.nrnofi

rpyurbr. fouolornqecKne prAbr iurbAernAoB H KeroHoB, o6uac $opuyna, n3oMeput LI HoMeHKJIarypa.

O'HsrrtrecEne esoficraa aJrbAerHAoB H KeroHoB. XuMu.reqq{e csoftc{Ba arlb.AeFuAot,u KeroHoB: peaKIrHH

npr{cg€altnenfiq. OrnqrpHrre aflbAeruAoB, KaqecrEgHHbre peaKrlr{H Ha anbAeFHAbI. CnecoSrr no[yqeHHt
H'nphMeHeHHe aabAenr4AoB H KeToHoB.

OAHoocHosHrre npeAeJrbHbre nap6ouoaue KncJrorbl. Oco6esgocrn crpoeHl'rt MoJIeKyn

napbononux KHcJror. Plsouepu.r H HoMeHKlarypa. (DnsnrrecrcHe ceoficrBa oAHoocHoBHbIx npeAenbHblx

nap6ouonux Kr,rcJror. Bo,qops,qHrre cBr3r{ MexAy MoJreKynaMH xap6oHorrx KucJror. Xuuuqecrue
csoftcrsa: Kr,rcJrorHbre cooficroa, peaKrlur srepnQuxaquu, peaKqLIH c yqacrneM ynleBoAopoAHoro



paAnKana. Oco6euHocru cnoftcrs uypanruuofi KncJrorbr. floncrlre o npon3BoAuux xap6onoBblx KHcJIor

- cJrolr(Hbrx e$npax. MHoroo6paeue xap6ouoBbrx KHcJror. Oco6euHocru csoficrB HenpeAenbHblx It

apoMarr{qecKr{x rap6oHorrx Kr,tcJror, quxap6ouorrx Kr,rcJror, rHApoKcHKap6onorrx KHcJIor.

flpeqctarnreJlll BbIcIrIHx xap6oHorblx KHcJror: creapuHoBat, nuIbMHTHHoBzrt, oJreHHoBat, JruHonenat,

nuHoreHoean KncJrorbr. Cnoco6u fionyr{eHur r.r [pnMeHeHue rcap6oHoBblx KHcJIor.

CroxHue s{rlpu. fouo.noruqecxufi p,nA, o6qar doprvryna, n3oMepnt r4 HoMeHKnarypa.

Onguqecrue H xuMHr{ecxne csoftcrsa: rnApoJrr,r3 s Kucrofi u qero.{Hofi cpeAe.

Xupu. CrpoeHrae, Quruuecrcne H xr.rM[qecKue csoficrsa )KnpoB: rIrApoJIH3 s xncJtofi tt uleloqHofi

cpeAe. Oco6esuocrH csoficrs )r(HpoB, coAepxaq[x ocrarKu HenpeAeJIbHbIx xtrlpHblx KHcJIor. Xupu n

rrpHpoAe.

Mrrn6 KaK coJrr.r Bbrcrrrnx xap6oHonux KHcJror, ax Moloqee Aefictsne.
O6qac xapaKrepncrHKa yrneBoAos. KnaccHQnxaqu.r yrureBoAoB (uouo-, AIt- r noJlucaxapngu).

MouocaxapnAbr: DrroKosa, Qpyxro3a, rzuraKTosa, pu6o:a, 4eroncnpn6osa. OfisuqecKue csoficrsa n
HaxoxAeHue B npr.rpoAe. (Dorocurrreg. Xnuuqecrure ceoficrsa rJIIoKo3bI: peaKIIltH c yrlacrueM

cnnproBbrx H anbAernAHofi rpynn, cnuproBoe H MoJror{HoKncJroe 6poxeuue. flputueHeHue rrttoro3rl, e€

3HaqeHr.re B xrnHeAerreJrbHocrH opraHu3Ma. .{ucaxapuau: cixapo3a, MaJlbro3a H raKTo3a.

BoccraHaeruBarorqne H HeBoccraHaBJruBarcrque AnqxapnAu. fi.qporu3 AncaxapnAos. HaxoxAeHHe B

npnpoAe H npnMeHeHue. flomlcaxapnAbr: KpaxMaJr, fJrr.rKoreH I{ IleJrnlono3a. Crpoenue MaKpoMoneKyn

KpaxMaJIa, ruIHKoreHa r.r rleJurroJrogu. OugnqecKue croficrsa KpaxMaJIa u IIeJIJIIonosH. XIrMI,IqecKHe

csoftcrsa KpaxMaJra: ruApoJrr.r3, KarrecrBeHHar peaKIII{r c HoAoM. Xuuuqecxr.le csofictna qenJIIoJIo3bI:

rnApoJrn3, noJryqeHrde e$npon qennrono3br. flonsrne o6 ucrycmeenHblx BoJIoKHix (nucrosa, aIlerarHHfi

ru€nx).

SrcnepuuerrraJrbHbre MgToAbr r,ByrreHl4r BerrlecrB u ro< npeBparqeHufi: pacrnopnMocrb piBnur{Hblx

cnr.rproB B BoAe, sgardrvroAeficrBue gTaHoJra c HarpHeM, oKHcJreHHe gTHJIoBoro cn[pra B aJIbAerI,IA Ha

pacraa6HHofi rueAnofi npoBoJroKe, oKucJreHr.re grr4JroBoro cnupra AldxpoMaroM KtlJII{t (nosuoxHo

Hcnorb3oBaHr,Ie BuAeoMarepuaron), KaqecrBennEre peaKrIHH Ha am.qerxAu (c rI,IApoKcI,IAoM

AHaMMnHcepe6pa(I) H rr.rApoKcr.rAoM ueau(Il)), peaKqnr rnnrlepnHa c rIrApoKcLIAoM t'le4Ia(II),

xuMur{ecKue csoficrsa pacrBopa yxcycHofi KncJrorbr, sgauMoAeficrsne pacrBopa rnloKo3bl c

rnApoKcr.tAou rr,reqn(Il), sgaurvroAeficrBue KpaxMana c HoAoM, pe[reHlle gKcnepHMeHTaJIbHbIx 3aAaq no

TeMaM <Cnnpru n QeHomn>, <Kap6oHonsre KncJrorbr. CroxHue sQupu>.

Arorcoqepxauue opraHrrqecKrre coeA[HeH[c.
AunHu - opraHnqecKne npoH3BoAHbre aMMHaKa. KraccuQnxaqfit aMLrHon: aru$arnqecKue H

apoMarHqecKue; nepBurrHbre, BTopr{qHbre n rperuqHbre. Crpoeuue MoJIeKyJI, o6qat Qopuyna, LI3oMepHt,

HoMeHKnarypa n Snsnuecrne csoficrsa. Xmt{rdr{ecKoe csoficrsa aan$arnuecKln( aMHHoB: ocHoBHbIe

croficrna, uurKnJrr,rpoBaHue, sgardr{oAeficrsue nepB[rrHbrx aMHHoB c asorucrofi xuclorofi. Colu
AJIKIUIAMMOHH.f,.

AHmuu - npeAcraBnTeJrb aMuHoB apoMarr.rqecKoro prAa. Crpoeune anvntnr,a. Bgauusoe

BJrHrHr,re rpy[n aroMoB B MoJIeKyJre aHI,IJrr.rHa. Oco6enHocru xIrMHqecKHx csoficrB alr.HlrvHa.

KaqecrseHHbre peaKqnlr Ha aHHJTHH. Cnoco6rr [oJryqeHur r{ npltMeHeHne aru$aruqecKl{x aM[HoB.

florryueHne anvrrrvHa ns uurpo6eusora.
Aunsoxncloru. HoueHxlarypa n r,tsoMepnr. OrAelrsue npeAcraBrrenn o-aMuHoKHcJIor:

rJrHrInH, aJIaHuH. @ugnqecKne csoficrsa aMHHoKHcJIor. Xr.uuuqecxfie csoficrsa aMnHoKHcJIor KaK

auQorepHux opraHrdrrecKrD( coeAHueuuft, peaKrlnr rroJrr.rKoHAeHcarryru, o6pasonanne nerITHAHofi cacgn.

BuoronnqecKoe 3HaqeHHe aMr{HoKr,rcror. Cunres }r rHApoJII43 nenrHAoB.

Eelxu KaK npr.rpoAHbre rroJrHMepu. flepruqHaJr, BropnqHar H Tperr{qHat crpylcrypa 6erxos.

Xuunqecxue csoficrsa 6erxos: fHApoJrH3, AeHaryparyu, Kar{ecrBeHHble peaKq}rn sa 6erxu.
SxcnepnueHTaJrbHbre MeroAbr H3yr{eHrur BerqecrB n HX npeBpalqesufi: pacrBopeHHe 6erxos s

qoae, Agnarypaqus 6erxos nplr HarpeBaHnu, rrBgTHbre peaKr.uu xa 6eaKn, petueHue gKcnepHMeHTaJIbHbrx

3aAaq no reMaM <<A:mco4epxerqne opraHnqegKue coeAuHeHut> u <<PacnognanaHue opI'aHHqecKI{x

coeAnseHufi>.
Brrcoxouo.neKyntrpnbre coeA[Henrrfl .

Ocuonuue noHrrnfl xHMHr,r BhrcoKoMoJrer(ynrpHbrx coeAuxenufi: MoHoMep, noJlnMep,

crpyKrypHoe 3BeHo, creneHb nonr,rMepHgarrnu, cpeAHrr MoJleKyn.rpHat Macca. OcHoeHrte MeroAbI

cHHTe3a BbrcoKoMoJreKynrpnbrx coeAuueHnft - nonnMepH3arlnr r,r noJIHKoHAeHcaIIHt.



floluuepnue Marepuarrbr. flnacruaccu (norusrmeH, [oJII,InponHJIeH, noJIuBHHnnxJIopu,q,

nonucrHpoJr, noJrHMerHJrMeraKpHJrar, noruxap6ouaru, noJIHgrLIJIeHTepeQralar). Yrnrnsaqn.fl 14

nepepa6orxa rrJracrr,rKa.

Snacrouepu: Haryp:urbHufi rayvyx, cHHTerHrrecKHe KayqyKu (6yraaneuonsIfi, xloponpeuonufi,

H3onpeHoBbrfi) n cunnroHu. PesHHa.

Bonoxna: HaryparrbHbre (xnonox, uepcrb, u€rx), HcKyccrBeHHue (nucxo3a, allerarHoe noloxlro),

cnHTeruqecrcne (nanpoH u rancaH).

flo.nnuepu c[equaJrbHoro HzBHaqeHr,rr (reQnoH, KeBJIap, sneKrponpoBoAtlrlne noJIIlMepbI,

6uopasraraeuue nonuuepu).
3xcnepnuerrra"JrbHbre MsroAbr n3yqeHr,rr BerrlecrB vt I{x npenpaqeuufi: o3HaKoMJIeHne c

o6pagqauu npupoAHbx 14 HcKyccrBeHHbrx BoJIoKoH, nJlacrMacc, KayrryKoB, peureHue

gKcneplMeHTalbHbrx 3aAarr no reue <<Pacno3HaBaHLIe MacrMacc LI BoiIoKoD).

Pacqdruue 3aAaqu.

HaxoxAeHrae MoneKynrpHofi $opuynsr opraHuqecKofo coeAuneHnt no MaccoBbIM AoJItM
gJreMeHToB, BxoArrrl[x B ero cocraB, H:xox,qeHne Moner(yJnpHoft Qoprrlynrr opfannqecKoro coeAItHeHHrI

no Macce (o6duy) npo.ryKroB cropaHnr, no KoJrHqecrBy BerqecrBa (uacce, o6r€rvry) npoAyKroB

peaKrlr.rn u/unu HcxoAHbrx Ber{ecrB, ycraHoBJreHne crpyrcrypuoft Qoptuylbl opraH[qecKoro BelrlecrBa Ha

ocHoBe ero xtrMr{r{ecrro< csoficrB HJrr,r cnoco6os noJryr{eH}rr, onpeAeJIeHHe AoJIH BbIxoAa npoAyKTa

peaKqHH or reopeTl,rqecKH Bo3MoxHoro.

Mexnpe4usrHhre cBr3r.I.

Pealugaqnq MexnpeAMerHbrx cscgefi npt,I u3yqeHr,ru opraHHqecKofi xrauuu s l0 KJIacce

ocyulecrBnrercr qepe3 r.rcnoJrb3oBaHne KaK o6rqnx ecrecrBeHHo-HayqHblx noutruit, TaK I{ noH.ltufi,

npHHrTbrx B oTAeJrbHbIx npeAMeTax ecrecTBeHHo-HayqHoro qllKna.

O6que ecrecrBeHHo-HayrrHbre noHrrnr: rBJreHHe, Hayvnufi Qaxr, runorea, Teopnt, 3aKoH,

aHaJIH3, cHHTe3, uaccudgralur, Ha6ruoAeHr.Ie, [I3MepeHHe, gKcnppIrMeHT, MoAeJIE, MoAenupoBaHne.

@nslra: Marepr{r, aroM, gJreKTpoH, [poroH, .neinpon, MoJIeKyJIa, gHeprerltqecKnfr ypoBeHb,

BeulecrBo, relo, o6rEu, arperarHoe cocrotnue BerrlecrBa, Qusuuecxne BeJIHqHHbI, eAHHHIIsI H3MepeHHt,

cKopocTb, gHeprllr, Macca.

Euororug: KIrerKa, opraHH3M, gKocHcreMa, 6uocQepa, Mera6orlrgM, HacJIeAcrBeHHocrb,

aarorpo{nuft u nereporpor}urrft THn rrHTaHHr, 6poxeHne, Qorocurrre3, AbIxaHHe, 6erxn, yruIeBo4H,

xupbr, HyKrrer{HoBble KLIcJIorbI, Qeprvrenru.
feorpaQu.r: noJIe3HbIe ucKonaeMble, To[JIHBo.

TexHoror[c: nHrrleBbre [poAyKTbl, ocHoBbr parlnouanbHoro rllrraHn.fl, Moloqlde cpeAcrBa,

MaTepHilJrbr r.r3 HcKyccTBeHHbIx H clIIrTeTI,rqecKI{x BoJIoKOH.



11 KNACC

OEIUAT{ 14 HEOPTAHI,IqECKAJ{ Xr{Mr4fl
TeopernuecKne ocHoBbr xrrMuu.
Arou. Cocras aroMHbrx rAep. Xnunqecxnfi sreruerr. HsoronH. CrpoeHne gJreKTpoHHbIx

o6oloqex aroMoB, KBaHToBbre qucra. 3uepreruvecKne ypoBHH lr noAyposHll. AroMurte op6nralu.
K-rraccu$uxarlur xnMr.rqecKr.rx gJreMeHToB (s-, p-, d-, f-sreueHru). PacnpeAeJleHlre 3reKTpoHoB no

aroMHbrMop6u:ralru. 3lerrpouHlre xoHQuryparrnH aroMoB gJreMeHToB nepBoro-qera€proro [epI{oAoB

B ocHoBHoM v nos6yxgdnHoru cocrorHrrn, 3nercrpoHHbre xoHQnrypau{n IloHoB.

3rexrpoorpnlarenbHocrb.
flepuo4uuecnnfi gaxon u flepuognqecKar cucreMa xraMnqecKr,rx gJIeMeHroB A.H. MeHaeJIeeBa.

Cs.flsr nepuoAur{ecKoro 3aKoHa u flepuo4r{.{ecxofi cucreMbr xuMr.rqecKl,tx sJIeMeIrroB c conpeueuuofi
reopuefi crpoeHur aroMoB. 3arouonaepHocru H3MeHeHHr caoficrn xlIMI,IqecKHx gJIeMeHToB H

o6paryeurrx HMH npocrbrx r.r cJrolr(Hbrx BerrlecrB no rpynlaM H [epldoAaM. 3naqenue fiep[oAntlecKoro

3aKoHa A.I,I. MeHlereesa.
XuMuqecra.s cBr3b. Bulu xuuuqecxoft cBf,3n: KoBaJrerrrHas, HoHHilt, MeralJII{uecK,uI.

Mexannguu o6pasonaunr KoBzrJreHTHoi cnrgn: o6uennufi n AoHopHo-aKllemopHblft. SHeprr.lr 14 NrvHa
cBf,3r{. flolrpHocrr, Ha[paBJreHHocrb H HacbrrrlaeMocrb rcosareHTHofi cBt3H. KpatHue cBt3H.

Bo4opo4Har cBr3b. MexuonexynrpHbre rgauMoAeftcrsn.f, .

BalesrHocrb H BanerrrHbre Bo3MoxHocrlr aroMoB. Cscgr gJreKTpoHHofi crpyxrypu MoneKyn c Hx

reoMerpnqecKnM crpoeHueu (Ha npuMepe coeAnneuufi gJreMelrroB BToporo uepnoqa).

flpeqcrauenue o KoMrrneKcHbrx coeAr,rHeHrlrx. Cocras KoMIUIeKcHoro rloHa:

KoMrrJreKcoo6pasonarelr, JrHraHAbr. 3naqenne KoMrrJreKcHbx coeAIasennfi. flonsrlde o

KoopauHarrnouuoil xuMHIt.

Berqeorsa MoJreKyJUtpHoro n HeMoJreKynrpHoro crpoeHufl.''Tunrr rplrctarmn.recr n peudrox
(crpyxryp) H csoficrsa BerrlecrB.

floH.srue o AncrrepcHbrx cucreuax. LlcrnHHbre pacrBopbr. flpe4crameHlte o KoJLnoHIHbrx

pacrBopix. Cnoco6u BbrporeHnr KoHqeHTpar{HH pacrBopoB: MaccoBafl AoJIt BeulecrBa B pacrBope,

MoncpHar KoHqelrrpaqnr. HacuuleHurte I,I HeHacbrrrleHHbre pacrBopbl, pacrBopl{Mocrb.

Kpucrarrorrdgparbr.
Knaccr.rSnnarlnr H HoMeHKrrarypa HeopraHnqecKr{x BerrlecrB. TpunnamHue H:BBaHHI orAeJIbHbIx

rrpeAcraBr,rrenefi xeopraHn recrr{x BerqecrB.

Knaccr.rQnraq[r xrdMr.rqecKr{x peaxqufi B HeopraHrlqecrcoft Id opraHllqecxofi xuunu. 3axoH

COxpaHeHLIt MaCCbI BeIIIeCTB; 3aKOH COxpaHeHLIt E npeBpalqeHl,It SHepr[Id npH XI{MI'IqecKLIx peaKlllrtx.

Tertrtosrre eQ{emu xnMuqecKrD( peaxuafi . TeprraoxunantlecKlre ypaBHeHns.

Cxopocrt xtunqecxofi peaKrlr{u, e€ gasucuMocrb or pa3JlnqHblx Qarropor. fouorensue u

rereporeHHbre peaKIrHIr. Karanns r.r KaraJrn3aropbr.

O6paruurre u ueo6paruMbre peaKrrun. Xlrlu.r.{ecKoe paBHoBecue. KoHcrarrra xl,IMl,rqecKoro

paBHoBecr{r. Oarropu, BJrurrcu{.re Ha rroJro)r(eHHe xr4Mr.rqecKoro paBHoBec[t: TeMneparypa, AaBIreHvIe vI

KouqeHTpaqlrn BeqecrB, yqacrByroqrdx B peaKrlr.ru. flpnrqun JIeIIIarelre.
3lerrpoluruqecKutf, Auccoqnaqlr.fl. CurrHrre u cra6ue gJreKTponr,rru. Crenenr ALIccoIIHaIIHH.

Cpeaa BoAHbrx pacrBopoB: KucJrorHar, uefrrpamuar, qeJror{Hurfl. Bo.qopo.qlrufi noxagarelr (pH)
pacrBopa. fn4ponns coreft. Pearu{an HoHHoro o6uena.

OxuclrrelrHo-BoccraHoBrrreJrbHbre peaKrlr.ru. Ctenenr oKItcJIeHH.fl. Oxr,tclnrelr v
BoccraHoBureJrb. flpoqeccu oKHcJreH[r n BoccraHoBJIeH]Lf,. Baacnefiuue oKItcJIIrreJIH vr

BoccraHoBnTeln. MeroA gJrercrpoHHoro 6alanca. Slerrporr.rs pacrBopoB n pacnnaBoB BelqecrB.

SrcnepuueHTaJrbHbre MsroAbr H3yqeHHr BeruecrB H Hx npeBpalr{enufi: p:Bno}I(€HHe nepoKcuAa

Bo4qpoAa B nplrcyrorBrlr,r Karanu3aropa, MoAeJrH KpncrzrrrrnqecKllx perry€torc, npoBeAeHue peaxwft
rloHHoro o6rr,rena, oHpeAeJreHHe cpeAbr pacrBopoB c noMorrlbro IlHAHKaropoB, H3yqeHHe BnvttHnfl

pa3rnqHbrx SatrrOpon na cKopocT6 xnuuqecx.ofr peaKqr.rrd n noroxenue ruiluut{eiKoro paBlro}ecilt.

Heoprauuuecxafl xrrMrrfl. "



floroxenr.re HeMeraJrJroB n flepno4uuecrcofi cHcreMe xxMuqecKr.rx gJreMeHroB 4.I4. MeHaereeBa H

oco6ennocru crpoeHur r.rx aroMoB. Ousuqecrne cnoficrsa HeMeraJrJroB. A-nnorponl{t HeMeftulnon (Ha

npnMepe KucnopoAa, cepu, QocSopa n yrnepoqa).
Boaopoa. IloryueHue, Qusuuecxne H xnMr.rqecKr{e csoficrsa: peaKrr}rr c MeriuulaMn vI

HeMsrruuIaMH, BoccraHoBHTeJIbHbre ceoftcrna. fn.qpnqu. TonlrusHHe gJIeMeHTbr.

falorenu. HaxoxAesue B rrpupoAe, cnoco6u rroJryqeHuJr, Qnsuuecxue H xnMr{qecKue csoficrsa.
laroreHosoAopoAbr. Baxnefiune Kr.rcJropoAcoAepxarq[e coeAuHeH[rr rilroreHoB. Jla6oparopHrte u

npoMbrrxneHHue cnoco6br norryqeHn{ ranoreHoB. flpuueHeHrde riuroreHoB H r{x coeAuneHnfi.

Kucropog, o3oH. Jla6oparopurre v npoMbrrrrJrenHbre cnoco6u noJryqeHnt KLIcJIopoAa.

Onsnqecrcue n xlrMur{ecrne cnoficrsa rr npHMeHeHHe Kr,rcJropoAa n o3oHa. OxcuArr I{ nepoKcI,IAbI.

Cepa. HaxoxAeHne B npupoAe, cnoco6u rroJrytreHrirr, Qnsuuecxne H xl{MlrqecKne csoftcrga.
Cepono4opoq, cyru{ugu. Orcnl cepu(IV), oKcHA cepu(Vl). Cepuucrar n cepHar KncJrorbr H Hx coJrr.r.

Oco6ennocru csoficrs cepHofi KncJrorbr. flpuueHenne cepbr u e€ coeAnHesufi.

Asor. HaxoI(AeHHe B rrprrpoAe, cnoco6rr noJryrreHur, Queuvecrue u xrrMr{qecKne csoftcrsa.
Auunax, Hr,rrpuAbr. OxcnAu a3ora. AsorI,tcras E a3orHns KucJrorbr H HX coJrr.r. Oco6esuocru csoficrr
agorHofi KncJrorbr. flpuueHenne a3ora r{ ero coeAnHennfi. AsorHrre y,qo6peunr.

Ooctfop. HaxoxAeune B npnpoAe, cnoco6u noJrylreHur, Qusuuecxue H xuMr,rqecK[e csoficrsa.
@ocQnau r.r $oc$r.trr. OxcuAu Soctpopa, Qoc{opnar Kr{cJrora ra e€ corn. flpunaeHeHne QocQopa u ero
coeAunenr,rfi . Oocr[opHue ygo6peuu.r.

Ymepog, HtxoxAeHue B flpnpoAe. AnnorporrHbre MoAr.r0r,rxaquu. O[gH.recKHe H xI,rMHtIecKI,re

csoficrsa npocrbrx BerrlecrB, o6pasonaHHbrx yrnepoAou. Oxcr.rA yrnepoaa(Il), oxcng yrnepoAa(Iv),
yronbHarr Kr{cJrora u ed coru. Arruauponaunufi yroJrb, aAcop6rlrdr. (DynneperuI, rpaQeu, yrnepoAHble

uaHorpy6ru. flpuueneHrre npocrbrx BeulecrB, o6pasonaHubrx yrnepoAoM, H ero coeAuuennfi.

Kpeuuufi. HaxoxAenue B npr,rpoAe, cnoco6u floJryrreHr{f,, Qusuvecrne I,t xuMuqecKue csoficrsa.

Oxcr,rl rpeuuur(IV), npeunueBiur KucJrora, cn;l.Karu. flpr.naeneHue KpgMHwI H ero coe4nHennft.

Crercno, ero' nolrWenfie,,BI4lt creKJra.

floroxeHue Mer,urJroB r flepuo4r,rqecrofi clrcreMe xrdMr,rqecKux gJreMelnoB. Oco6euuocru
crpoeHnr 3neKTpoHHbrx o6oloqex aroMoB MgrauuroB. O6que $nruvecxue csoficrna MgraJIJIoB.

Ilpnueueuxe MerarrnoB n 6ury r.r rexHr{Ke. CnrasH MeriuuloB.

Srenrpoxnl,rnqecxnft prA HanpfiKeHprft usrarron. O6rqne cnoco6u [oJryrreHlur MerarroB:
rr,rApoMeriurnyprurn, nupoMeraJrJryprlrr, sJreKTpoMeraJlrryprur. floH.true o Koppo3LILI MeraJIJIoB. Cnoco6u

3arrlHTbr oT Koppo3Hr.r.

O6qas xapaKrepr,rcrnKa MeraJrnon lA-rpynnu flepuo4[.recrofi crdcreMbr xrrMnqecKr{x sJIeMeHToB.

Harpufi n xarufi: noJryqeHne, Qusuuecruae H xuMnqecKHe cooftcrna, npI{MeHeHLIe [pocrblx BelqecrB H

rx coe.uuneusfi.

O6uar xapaKrepHcraKa MeriluroB IlA-rpynnu flepuo4uuecxofi cncreMbl xI,IMHrIecKI,rx

gJreMeHToB. Marsufi u xalrqlrft: floJryr{eHue, QusuuecK[e H xuMHrrecKr{e csoficrsa, rrpHMeHeHHe

flpocrbrx BerrlecrB r{ rrx coeAnHeuafi. XdcrKocrb BoAbr ll cnoco6u e€ ycrpauennr.
Arrouusr,rfi: [onyqeHr.re, Qusnvecrue l,t x[Mr,rqecKrne csoftcrsa, npHMeHeHHe npocroro BeIIIecrBa

u efo coeAraneuufi. AlaQorepuHe csoficrea oKcqa l,l rr,rApoKcrcAa aurroMHHlr{, rItApoKcoKoMIUIeKcbI

AJIK)MIIHI{f,.

O6qas xapaKTepr{crr.rKa Mer:lJrlros no6oqHHx noArpyffr (F-rpynn) flepno4uvecxoft cncreurt
XIIMIqECKI{X SJIEMEHTOB.

Onguqecxue u xr{Mr{rrecKfie csoficrna xpoMa H ero coeAuseHufi. Orcuru H rHApoKcHAbI

xpoua(Il), xporr,ra(Ill) n xpoua(Vl). Xpor',raru H Ar{xpoMarbr, r.rx oKHcJrHTenbHbIe csoficrsa. florryueune u

npr,rMeHeHr,re xpoMa.

Onguqecrue u xuMuqecxrde csoftcrBa MapraHrla H ero coeAuuennfi. Baxnefirune coeALIHeHLIt

rr,tapranUa(.Il), uapranqa(IV), rvrapraHqa(Vl) H MapraHqa(V{I). IlepruaHraHat Kafl'n i,.:ero oKHcrIHrerIbHbIe

cBo.fictsa.

@ngnqecKl{e H xgMr.{qecKl{e ceoftcrea xeJre3a rd ero coeAr,rneHnfi. Orc*rgu, rnApoKcn,qbl H coJIH

xeneaa(Il) n xenesa(Ill), Ilony.rerme n npI{MeHeHHe xeJle3a I{ ero crJIaBoB.

Onsr,rq.ecrcHe H xuMnqecrr,le caoftc'rsa MeAH n e€ coeAuuenuft. floryrreHtle H npuMeHeHve MeAA A

e€,coe.uunennfi.



I-[uHx: noJryqeHue, Qusuvecxue u xnMrrr{ecrcHe csoftcraa. Arr,rQorepHble csoficrsa oKcuAa It

rrqpoKcnAa rIr.rHKa, fulpoKcoKoMrrJreKcbr qr.rHKa. flpnnaenenne IIHHKa H ero coeAl,rnenufi.

3rcnepnueHTirJrbHbre MeroAbr H3yqeHHr BerrlecrB H Hx npeBpaIqeHnfi: LI3yrIeHLIe o6parqon

HeMeratrJroB, ropeHue cepu, QocSopa, )r(eJre3a 2 Matnytr. B KHcJIopoAe, H3yrIeHHe KoJIJIeKIIHH <<Mgtallu H

cnnaBbr), sgaur,roAeficrs[e uleJroqHbx 14 rqenor{Ho3eMeJrbHbrx MeraJrJIoB c soAofi (rosuoxHo

[c[oJrb3oBaHHe BuAeoMa'repnalon), sgaxl{oAeficrBue rInHKa H }r(eJre3a c pacrBopaMl,I KHcJIor n Iqelouefi,
KaqecTBeHHbre peaKrIHH Ha HeopraH[qecKHe aHHoHbr, KaTHoH BoAopoAa v KaTHoHbI MeTanJIoB,

sgaul,roAeficrBlre nr,qpoKcnAoB anroMr.rHur n TIHHKa c pacrBopaMn KLIcJIoT u Iqeloqefi, pelxeHue

gKcnepnMeHTiurbHbrx 3aAaq no reMaM <<faroreuu>>, <<Cepa t,t ee coeALIHeHHJI>, <<Agor ra Soc$op n nx
coeAHHeHHr>, <<Mgrarlbr DIaBHbrx rroArpyrrD), <Mgrarnbl no6oqHrx noArpyml).

Xnunn n xcrl3nb.
Polr xuunu s o6ecneqennu ycroftunBoro pa3Br,rrnr qeJroBeqecrBa. floH-true o HayrIHbIx MeroAax

rro3HaHHJI H MeroAoJrorr.rH HayqHofo [ccneAoBaHut. Hay.rHrre npI{HIII{nbI opraHH3aIIHI{ xI4MLIqecKoro

npornBoAcrra. IlpouuuueHHbre cnoco6rr noJD/qeHr.rr saxuefiurlD( BelqecrB (ua npuuepe npoI,I3BoAcrBa

aMMr,raKa, cepHofi Kr,rcJrorbr, ueraHona). flpousnnreHnue cnoco6bl noJryrleHnt MerauIJIoB H cIrJIaBoB.

Xuunqecxoe 3arpBHeHHe oKp)DKarcqefi cpegu H ero nocneAcrBl{t. Poru xI,IMHH s o6ecne'{eHnu

sHeprerr.rqecnofi 6egonacHocru.
Xuv.ue. pr 3AopoBbe rreJroBeKa. Jlexapcrrennrre cpeAcrBa. flpanua lIcnoJIb3oBaHHt

neKapcrBeHHbrx fipenaparos. Pom x]rMnr.r B pa3BHTHH MeAHIILIHII.

Xuv.us. nurrln: ocHoBHbre KoMrroHeHTbr, flHrrleBbre Ao6asKu. Polr xnruun s o6ecue.{eHun n[ulesofi
6esonacHocu.

Kocuernqecxr,re H nap$roruepHue cpeAcrBa. EHrosar xHMHt. flpanura 6egonacsoro

Hc[oJrb3oBaHr{t npenaparos 6Hrosoi xuur,u.r B noBceAneBnofi xnguu.
Xuvrug B crpouTenbcrBe: B&(Hefinrqe clporareJrrHbre MarepuaJlbl (ueMenr, 6etoH).

'.,' '., Xnrr,rm B ceJrbcKoM xogsftcrne. OprannuecrHe I,r Mr,rHepaJrbHbre yAo6p9mr.r.

ConpeueHnbre KoHcrpyKrlr.roHHbre MarepnurJrbr, KpacKH, creKJIo, KepaMIdKa. Marepualu qlr
greKTpoHHKH. HanorexuoJroruu.

Pacq6rurre 3aAaqn.

Pacqdru: Maccbr BerrlecrBa u.nu o6r€ua rasoB no rtBecrHoMy KonuqecrBy BelqecrBa, Macce HJIH

o6r€rvry oAHoro H3 yqacrByroqnx B peaKrrrrn BerrlecrB, Maccbl (o6t€rraa, KoJIHqecrBa neulecrna)

rrpoAyKToB peaKrlr{u, ecJrn oAHo H3 BerrlecrB HMeer nplrMecr,r, Maccbl (o6t€rraa, KoJIHqecrBa neqecrna)

lpoAyKTa peaKrlnlr, ecnn oAHo H3 BerqecrB AaHo B BrAe pacrBopa c onpeAer€ssofi tuaccosofi Aolefi
pacmop€uuoro BerrlecrBa, uaccoroft AoJrH rd uorrpHofi KoHrIeHTpaq{Id BeIIIecrBa B pacrBope, AoJIU

BbrxoAa [poAyKTa peaKrlHr.r oT TeopeTl,lqecKH Bo3MoxHoro.

Mexnpe4uerHbre cBr3u.

Pearugaunc Me)K[peAMernHx cscaeft rtpn r,r3yqeHuu o6qefi I,I HeopraHllqecxofi xmvr[H s I I
KJracce ocyqecrBJrrercr qepes HcnoJrb3oBaHr.re KaK o6rqrx ecrecrBeHHo-HayqHblx noH{tnfi, TaK H

noH.muft , nplrHrrbrx B orAenbHbrx [peAMerax ecrecrBeHHo-HayqHol'o IIuKJIa.

O6utue ecrecrBeHHo-HayrrHbre noHrrr{r: rBJreHHe, nayuuufi Qarr, ruuore3a, Teopnt, 3aKoH,

anarfi43, culrre3, xlaccnQnxallHt, [epnoAur{Hocrb, Ha6ruoAeHne, H3MepeHHe, gKcnepuMel{T, MoAeJIb,

MOAenHpOBaHr,re.

@nslma: Marep[r, MHKpoMr,rp, MaKpoMHp, aroM, gneKTpoH, nporoH, ueirrpoH, HoH, Ll3oronbl,

paAr,toaKTr,rBHocrb, MoJreKyJra, gHeplernqecxnfi yponeHb, BerrlecrBo, TeJIo, o6r€u, arperarHoe cocrotHne

BelrlecrBa, nAealruufi ras, $nsnuecKlle BeJII,rqHHbI, eAI{HI,rqbI u3MepeHut, cKopocrb, gHeprnt, Macca.

Euolorus: KJrerKa, opraHH3M, 3Kocr{creMa, 6nocQepa, lrera6orn3M, MaKpo- It MIlKpo3neMeHTbI,

6etrcu, )Kr.rpbr, yrJleBoAbr, HyKJrer,rHoBbre Kr{cJrorbr, Sepuerrru, ropMoHbl, KpyroBopor BeulecrB H rloroK

DHepn{H B 9KOCHCTeMaX.

feorpaSrrr: MnHepaflbr, ropHbre nopogbl, no4e.3Hqe ucrcolraeMble, refrlll{Bo, pecypchl.

Texgolorn-n: xuMuqecKafl npoMbluureHrrocrb, Merzulrryprl,It, crpoHTeJIbHbIe Mareplr:IJIbI,
.cojlboKoxo3cf,crBeHHoe npor8BoAcrBo, rlauIgBafl .rrpgMDrnrneltrrocrb, $aprraaueBTnqqcKAl

upouurulenHocTb, rrpon3BoAcTBo KocMElHrrecKr{x lponapaToB, npor.I3BoAcTBo KoHcTpyKqHoHHbIX

MaTepHaJroB, SJrerffpoHHat IIpoMbrrllneHHooTb, HAHOTEXHOJIOII,IU.



IIJIAHI4PYEMbIE PE3YJIbTATbI OCB OEHI4,I TIPOf PAMMbI IIO XI,fr\TI,KI

HA y|JIyEJIEHHOM yPOBHE CPEru{EfO OErrlFfO OBPA3OBAHI4'

JIIITIHOCTHbIE PE3YJIbTATbI

B coorsercrBHlr c cucreMHo-AerreJlbHocrHbrM rroAxoAoM B crpyrcrype JILItIHocrHbIx pe3ynbraroB

ocBoeHr{r npeAMera <<XHNTH.I>) Ha ypoBHe cpeAHero o6qero o6pasoraHn-r BbIAeJIeHbI cJIeAyIoIrIHe

cocraBJrrroulne: oco3HaHue o6yvaloqr.rMucs poccuficrofi fpaDKAaHcKofi uAerrruqnocrl,I; roroBHocrb K

caMopa3Bnrnro, caMocro.sreJrbHocru H caMoonpeAeneHnro; HiuIrIqHe MorI{BaIILIH K o6y.reuulo;

roroBHocrb u cnoco6nocrr o6y.rarouuxcr pyKoBoAcrBoBarbcs [pr,IHtrbIMI{ s o6qeqrse npaBHJraMIr H

HopMaMH noBeAeHr{s; HiIJrHqHe rrpaBoco3HaHur, gKoJrorriqecrofi KyJlbrypbl; cnoco6Hoct craBHTb llenu u

crpoHTb )KrBHeHHbIe ruIaHbL

Jluqnocrnue pe3yJrbrarbr ocBoeHur npeAMgra <<XHI,ruc) orpalxaror c{oprr.rr,rponaHHocrb orIbITa

nognasaremHoft H nparruuecxofi AerrenbHocrrd o6yuaroqnxcr B Ilpoqecce peaJIH3aIII,IH

o6paroaaremnoft AesrerbHocrl,r.
JluquocrHrre peynbrarbr ocBoeHus npeAMera <<Xuuns>> orporaror cSoprrauponaHHocrb onblTa

no3Hanareltnoft il nparrnuecxofi AerreJrbHocru o6yuanqnxcr B npoqecce peanLBaIIwI

o6paronaremHofi AesrerbHocrH, B ToM rrucJre B qacrll:

1) rpaxaancKoro Bocnrrran[fl :

oco3HaHur o6y.ratoqunruc{ cBor{x KoHcrr{ryrluoHHbx npaB H o6ssaHHocrefi, yraxenut K 3aKoHy

r,r npaBonopsAKy;

npeAcraBJreHH.s o coqnarbHbrx HopMax H npaBnnax MexJruqHocrHblx orHolrleHnfi s KonneKTI,IBe;

foroBHocrr{ K coBMecrnorl 'rnop.recrofi Ae.rreruHocrH npn cos4airlrn yue6nux npoeKroB, .

perxeHur,r yve6Hurx H no3HaBareJrbHbrx 3aqaq, BbrnoJIHeHHr,r x-LIMHqecKI,rx gKcnepuMelrroB;

cnoco6nocrn noHuMarb r.r [pr.rHr.rMarb MorHBbI, HaMepeHuc, norldKy LI apryMeHTbI Apyrnx npn

aHaJrr.Be pa3JruqHbrx BHAoB y.re6Hofi Ae{TenbHocru;
2) narpuornqecKoro BocnrrraH[fl :

rreHHocrHoro orHorrreHnr K r.rcropnqecKoMy H HayqHoMy HacJreAHrc oreqecrBeHnoft xnuuu;
yBOKeHLrr K npoqeccy rBopr{ecrBa s o6racrn Teopuu u npaKTnqecKoro npHJIoxeHHt xI{MHLI,

oco3HaHnr roro, rrro AaHHbre HayKH ecrb peyJrbrar ATHTeJIbHIIX ua6rrc4eHufi, KporIorJIlIBbIx
gKcnepnMerrranbHbrx noHcKoB, nocro.f,HHoro rpyAa yu€nrx H [paKTHKoB;

r.rrrrepeca H no3HaBareJrrHbrx MorHBoB B nolyqeHlrn H nocneAylouleM aHiIJIIdre nH$opuaql,In o

rrepeAoBbx Aocrr.Dr(eHr{rx coBpeMeHnofi oreqecrseHHofi XI,IMHH;

3) ayxonno-HpaBcrBeHHoro BocnrrraH[fl :

HpaBcrBeHHoro co3HaHIrJr, gTHqecKoro noBeAeHHt;

cnoco6uocu oqeHuBarb cItD/aIIItH, cBg3aHHbIe c xHMHr{ecKI,rMI{ tBJIeHIttMIl, H npl,IH}rMarb

oco3HaHHbre pellreHH.f,, opHeHT[pyscb Ha MopaJrbHo-HpaBcTBeHHbIe HOpMbI Id IIeHHOCTI{;

roroBHocrn oqeHrdBarb csoe noseAeHue H nocrynKlr cBor{x ronapnqefi c nosuqxfi HpaBcrBeHHbx

H npaBoBbx HopM H c yu9rou oco3HaHr{r nocJreAcrBr,rfi nocrynror;
4) QopunpoBaHnfl Kyrrbrypbr 3AopoBbr :

noHHMaHHr rlenHocrefi 3AopoBoro v 6egonacsoro o6pasa )KH3HII, neo6xoAl,ttrlocru

orBercrBeHHoro orHorrreHns K co6crBeHHoMy Qnsuuecxoruy u lcr{xuqecKoMy 3AopoBblo;

co6moAeHrls npaBr4n 6egonacnoro o6parqeHnr c BerqecrBaura n 6stry, noBceAHeBHofi xu3nn, n

rpyAoBofi AerrenbHocru;
noHHMaEuJr ,rleHgocrtr npaBsn HHAuBrfro/aJrbHoro x KoJrJreKTHBHoro 6egonacnoro noBeAeHHt B

cr.r-Tyaqu-f,x, yfpox€rcqro( 3AopoBbrc H )Kr.r3ulr ruo.nefi;

oco3HaHr{r noc.EeActsI,rft u Henpuxflrfl BpeArrhrx npuBbrqeK (ynotpe6nennr aJIKoroJIt,

HapKOTHKOB, rcypefru,);

5) rpyaonoro BocilFnepft*:



KOMMyHI,IKaTHBHOfi KOMnerelrrHOCTlt B yqe6HO-nCCJreAOBaTenbCKOfi AerrenbHocTB, o6[IecrBeHHo

rroJre3Hofi, TBopqecKofi H ApyrHX Br{Aax AerTeIbHocTH;
ycTaHoBKn Ha arcrr{BHoe yqacTr.re B peureHHr.r [paKTHrrecKr,rx 3aAaq coq]IaJlbHofi HanpaBneHHocTH

(a pauxax cBoero Krracca, moru);
lrHTepeca K nparcrlrqecKoMy r,r3yqeHnro npoQeccrafi pa3JrnqHoro poAa, B ToM qHcJIe Ha ocHoBe

npr.rMeHeHHr npeAMerHux guauufi rro x]rMur.r;

yBa.lreHr.ln K rpy,U, nroArM TpyAa H pe3ynbraraM rpyAoBofi ge.nrelruocru;

roroBHocrH K oco3HaHHorvry nrr6opy H]HllrrBtrIyursHofi rpaerropnu o6paroBa[vIs, 6y.uyuefi

npoQecculr l,t peaJru3arluli co6crseHHbrx )Ku3HeHHbrx [rranon c ytBroM JIHqHocrHbIX HrrrepecoB,

cnoco6nocrefi x xuuuu, rrnTepecoB u norpe6uocrcfi o6qecrna;
6) eno.nonnqecnoro Bocnrrranrrr :

gKoJroruqecKu lleJlecoo6pasHoro orHouleHu-fl K rrpupoAe KaK HcrorrHI,IKy cyqecrBoBaHl{t )K}I3HI{

Ha 3eure;
noHuMaHu.f, mo6alrHoro xapaKTepa gKoJrornqecKr{x npo6reu, BIrrrAHvIfl gKoHoMHrIecKI{x

lpoqeccoB Ha cocrosHr{e npupoAHofi ra coqnamuofi cpe4n;
oco3HaHnr neo6xoAlluocru ucnoJlb3oBaHrirr AocmxeHuft xr{MI{H Nn peuleHl{t BorlpocoB

paq[oHiurbHono npnpoAonoJrb3oBaHr{r ;

aKTHBHoro He[pnrrr,rr geftcrnnfi, npHHocrrrIHX BpeA oKpyxarcuefi npnpo4Hofi cpe,4e, yMeHLIt

rrporHo3nposaru He6aaronplr.rrHbre gKoJroruqecKue [ocJreAcrB[rt npeA[pHHHMaeMbIx Aeftcrnnil vl

rrpeAoTBparqaTb I{)q

raarrrqrrr pa3Blrrofo gKoJloruqecKoto MbIIruIeHHt, 3KoJloruqecxoft Kynbrypbl, onblTa AetrenbHocrll
sxororu.{ecxofi HanpaBJreHHocr}r, yMeHH.fl pyKoBoAcrBoBarbct vtuu B no3HaBateltHofi,

KoMMyHHKarusHofi H coqualurofi npaKTr,rKe, cuoco6nocru v yMeHI,rt aKTHBHo rlpornBocrotrb
HAeOnOrrdH xerr.rodo6n4 ;

/, rleHHocrll HayqHofo no3HaHlrfl:

MupoBo$peHur, coorBercrByrorqero coBpeMeHHoMy ypoBHro pa3Bwrrrs HayKH tl o6qectseHHofi

npaKTuKX;

rroHr,rMaHr,rr cnequQuxu xuMr,ur KaK HayKH, oco3HaHur ed polr.r n QopuraponaHnH paquoHalbHoro

Ha)aqHoro MbrrrrJreHr.rr, co3AaHHn qenocrHoro flpeAcraBJreus.g o6 oKpyxilrcqeM MI{pe KaK o eAHHcrBe

[pnpoAbr r,r r{eJroBeKa, B no3HaHnr.r flprrpoAHbrx 3aKoHoMepHocrefi H pe[reHHH npo6leu coxpaHeHl,It

npfipoAHoro paBHoBecr{r;

y6ex,u6HHocrn n oco6ofi 3HaquMocrr4 xuuvrv NrA conpeuennofi IIHBI{,IIH3aIIIIH: s eE

ryMaHucruqecxofi HanpaBJreHHocrn r.r saxHoft poJrn B co3AaHHu nosoft 6asu uarepnalruofi KyJlbrypbl, B

pelueHnr.r rno6alrnrrx npo6leu yctofiuunoro pa3BuTr,rr qeJloBeqecrBa - cblpbenofi, enepreruvecxofi,

nuqesofi H gKoJroruqecxoft 6egonacnocru, B pa3BHTHrl MeAr,rquuu, o6ecneqeHl,Iu yclonuft ycnelrlHoro

TpyAa ll eKoJrornr{ecru xorra$oprHofi xngHu KOKAoro qneHa o6qecrna;
ecrecrBeHHo-HayrHofi rpaMorHocr[: noHHMaHr{r cyrrlHocrn MeroAoB no3HaHHt, HcnoJlb3yeMblx B

ecrecrBeHHbrx HayKax, cnoco6nocrn ucnoJll3oBarb [oJryqaeMble 3HaHnt Nrfl ananvga n o6r.scHeHnr

.flnreHnfi oKpyxarcqero MHpa H npoucxoArrllr{x B H€u ugueneHuft, ytrreHvfl Aeilarb o6ocHosaHHHe

3aKJrroqeHr,rr Ha ocHoBe HayqHbrx $anron r4 r.rMeroulnxcr AaHHbrx c IIeJIbIo noflyrleHllt AocroBepHblx
BbIBOAOB;

cnocobHocrn caMocrorrenbHo Hc[oJlb3oBarb xl4MuqecKne 3HaHI{t AJII peureHux npo6leu n

peanbHbrx )Kr{3HeHHbrx crrya4{rx;
HHTepeca K [o3HaHHro, HccJreAoBarelrcxofi AeflTeJIbHocrI,I;

roroBHocrr,r u cnoco6socru K HerrpepblBHoMy o6pasorauuro lr cauoo6pa3oBaHlllo, K aKTHBHoMy

noryqex11p,, rrolbrx 3uaH-uft no xuuurn B coorBercrBr,ru c xIt3HeHHbIMI,t I1o,tpe6umurr,rn'
,,'repeca x Jilil;;;;^; ;;;;;;;;.-o;;ffi;;;-1""""ii 

^f "'*rdo"'u.



METAIIPEAMETHbIE PE3YJIbTATbI

Meranpe4uerHbre peyJrbrarbr ocBoeHnc nporpaMMbr no xnMHH Ha ypoBHe cpeAHero o6ulero

o6pasonauur BKrroqaror:

3HaqnMbre Nn $opruuponanr,rr MupoBo33peHns o6yuaroulnxcr MexArcrIHruII{HapHbIe

(uexnpe4r"rerHrre) o6qeuayuHbre nonf,THr, orpiDrrlroqne rlenocrHocrb HayqHofi rap'ruuu MI,Ipa lI
cneqnQnny MeroAoB no3HaHHr, HcnoJrb3yeMbrx B ecrecrBeHHbrx HayKix (uarepnr, BelrlecrBo, gHepfut,

tBJIeHIte, flpoqecc, cncreMa, uayvuufi Qarr, npuHrrnn, rnnore3a, 3aKoHoMepHocrb, 3aKoH, Teop[t,
r,rccJreAoBaHne, Ha6ruo4eHne, rd3MepeHne, gKcnepnMerrr u 4pyrr,re);

yHr.rBepcanbnue yue6Hrre Aeficrsur (nosuanaremHue, KoMMyHr.IKaruBHbIe, perynmunuue),
o6ecnequsarcque Qopuuponauue QynxquonanrHofi FpaMorHocrrr vt coqsamHoft KoMnereHIIu[

o6yqaroqlrxcs;
cnoco6nocrr o6yvarcugxcr ncnoJrb3oBarb ocBoeHHbre MexAIrcqn[nI,IHapHbIe,

MnpoBo$peHqecKue 3HaHHr H yHuBepcanrnue yve6Hsre Aeficrsnt B no3HaBarelrHofi n coqualrnofi
npaKTHKe.

MeranpequerHbre p$ynbrarbr orpal{€ror oBnaAeHHe yHHBepciuIbHbIMIt yue6nuuu
no3HaBareJIbHbIMH, KoMMyHr{KarHBHbrMn r{ perynrruBHbrMu AeftcrsntMld.

[osnanareJrbHbre yHnBepcaJrbnbre y.re6xue Aefi crnlrc
1) daronue JrorrrqecKrre Aefi crnnc :

cilMocro{TeJnHo QoprvryrudpoBarb r{ aKryanu3npoBarb npo6reuy, paccMarpuBatr ed BcecropoHHe;

onpeAeJr.f,Tb rIeJrH Ae.flTenbHocTH, 3aAaB,aA napaMeTpbr r.r KpHTepI,Iu I{)( AocTID(eHUt, COOTHOCI,ITb

pesyJrbTaTbl,AefTgrr-bnocTll c [ocraBJreHHbrMfi TIeJIflMI,I;

-HchoxssonaTi, npn ocnoenuu gnauuit npn€usr JroFt{qecKororrvrrrilrllenfis: BhlAentrb xapaKrepHble

npLBHaKH nongrufi H ycranaBnl,rBarb Hx B3aHMocBt3b, Itc[oJrb3oBarb coorBercrByroulHe nonxrttt AJII

o6t.scneHnr orAeJrbHbrx Qaxror u tytertuit;
nu6nparr ocHoBaH[s H Kpr{TepHH 4m ruraccn$HKarrun BeIrIecrB H xuMuqecKlrx pearqufi;

ycraHaBJrHBarb npr,rqr.rHHo-cneAcrBeHHbre cBfl3H Mex,q/ r.r3yqaeMblMH tBneHIttMLI;

crpoHTb Jrornr{ecKr,re paccyxAeHr{fl (nn4yrnmubre, AeAyrcndBHble, no aHaJlorun), urrxurrr
3aKoHoMepHocru rr nporuBoperru.fl B paccMarpuBaeMbrx rBJreHntx, Qopuynnponarr BbIBoAbI yl

3AKJIIOqEHI{';

npuMensrb B flpouecce no3HaH]rr ]rcflonb3yeMbre B xr{MHH cI,IMBoJIHqecxne (snaroeue) uo4eln,
npeo6pa:oobrBarb MoAeJrbHbre rrpeAcraBnenns - xuunqecxnfi sHax (cnurol) sleuenra, xItMIdlIecKarI

Qoprvryna, ypaBHeHne xnurqecxofi peaKrIHH - npu perrreHnr,r yue6urrx no3HaBareJlbHbx I,t npaKTllqecKnx

3a{aq, nprdMeH_nTb HrBBaHHbre MoAeJrbHbre npeAcTaBJreHVa NrA BbItBIIeH}It XapaICTepHbIX npH3HaKoB

r.r3yr{aeMbrx BerqecrB }r x}rMuqecKlrx peaxqufi .

2) 6aronue ficcrreAoBareJrbcKrre Aeficrsns:
BnaAeTb ocHoBaMr.r MeToAoB HayqHoro no3HaHr{r BerrIecTB H xl,rMuqecKlrx peaxuafi;

QoptvtyltnpoBarb rIeJrH H 3aAaqu r{ccJreAoBaH[f,, ncnoJrb3oBarb nocraBJIeHHbIe Id caMocrotreJlbHo

cSopuynapoBaHHbre Bonpocbr B KatrecrBe HHcrpyMeHra no3HaHufl H ocHoBbI 4rr Soprr,l.rpoBaHl{t
rr.rnoTe3br no [poBepKe npaBr,r,rrbHocTu BbrcK€r3blBaeMbtx cyxgeunfi ;

BnaAeTb HaBbrKaMH curMocTorTeJrbHoro rrJraHr,rpoBaHr{r H npoBeAeHHt yqeHHqecKHX

gKcnepr.rMerrroB, coBeprxeHcrBoBarb yMeHHr sa6moAarr 3a xoAoM npoqecca, caMocrotreJlbHo

rrporHo3r.rpoBarb ero pe3yJrlTar, Soprtrynuposarr o6o6qennfl, rr BbrBoAbI orHoclrreJlbHo AocroBepHocrl,I

pe3ynbraroB HccreroBaHur, cocraBr-flrr o6ocHosaHHHfi orqdr o npoAeJlaHnofi pa6ore;

cnocoSnocrr .u, roroBngerb K caMocrotreJrbnolrrJi noaar(y MsroAoB F9IIr9.Hnf,; .EpaKrHqecKHx 3aAaqt

rrpnMeHelrl4ro pa3lurlHbrx MeToAoB no3HaHHt.

$) pa6.qa c tnQop*raqnef, :



oplleHTHpoBaTbcfl B pa3JIHqHbIX HCTOqHHKax IrHoopMaIIHIr (Hay'{Ho-[orryIspHat Jll',IrepaTypa

xr4MgqecKoro coAep)KaHu-s, cnpaBoqHbre floco6rdr, pecypcbl llnrepnera), aHaJlll3l'Iponarl nuQopMallurc

piBngqHbrx BHASB r.r tfoprr,r rrpeAcraBJreHnr, KptrrllqecKld oIIeHHBarb ee AocroBepHocrb vI

HenpoTHBOpeqHBocTb;

tfoprrrynnpoBarb 3a[pocbr r.r [pnMeHrrb pa3JruqHble MeroAbI npll noucKe r'r or6ope uu0opuaquu,

neo6xoAuuofi ,qnr BbrnoJrHeHHr yue6Hux 3aAaq onpeAeldHnoro rnna;

npuo6perarb onbrr HcrroJrb3oBaHr,rr nn{opuaquoHHo-KoMMyHHKarIlBHbIx rexsolorufi H

pa3nnrlHblx noI{cKoBbIX clIcTeM ;

caMocrof,TeJrbHo ru6uparr onrr{ManbHyro Qopr'ry npeAcraBJIeHI'It IlHQopuarytn (cxeuu,

rpa{nrur, AHarpaMMbI, ta6luqlt, p}rcyHKI'I u apyrue);

HcuoJrb3oBarr nayuuufi f,3brK B KalrecrBe cpeAcrBa npu pa6ore c xI{MI{lIecKoft uH$oprr'raquefi:

npHMeH,rTb MexnpeAMeTHbIe (Qusuvecrule u ua'reuarnuecrne) 3HaKH 14 cHMBoJIbI' Qopuyml'

a66pennarypbl, HoMeHKJIaTYPY;

HcnoJIb3oBaTb3HaKoBo-cHMBoJIHIIecKI,IecpeAcTBaHaHIfAHocTH.

KouuynnrarlrBxble ynrrBepcaJnnue yve6usre Aefi crnnc :

3aAaBaTb Bonpocbl IIo cyqecTBy o6cyxgaeuofi reuu B xoAe A1aanora ulustYtAHcKyccgg'

BbtcK&lbrBarb nqeu, $oprvryJrnpoBarb cBor,I npeAJIo)I(eHut orHocnTerbHo BbInoJIHeHIdrI rlpeAnoxeHuoil

3aAaqH;

..,. '' Bbrclynarb c npeaerrauuefi pe3ynbrarbB no3HaBarenrnofi AetrellrHocrl'I, flolryrqqgt"t*r

caMocTof,TeJIbHO llJrH coBMecTHo co cBepcrHI,rKaMU npH BbInonHeHuI{ XHMI{qecKoro gKC[epHMeHTa'

npaKTgrrecKofi pa6o6r no rrccJreAoBaHnro csoficrs r,r3yr{aeMblx BeulecrB, peirJIH3aqH}I yue6Horo npoelffa'

u SopuynupoBarb BbrBoAbr no pe3yJrbrarau npone4eHHblx uccJleAosaHufi nyrErra cornacoBaHu.s nognqufi

B xoAe o6cyx4enr'u u o6ueHa MHeHHIMII.

Pery.nrrnnnbre yHrrBepcaJIbHbIe y're6nrre Aeft crsrrs:

CaMOCTOtTenbHO IIJIaHHpOBaTb n oCyuIeCTBntTb CBOIO nO3HaBaTeJIbHyIO AetTenbHOCTb, O[IpeAentt

ee U9ILI v 3yAaqg., KolilponupoBaTb rd nO Mepe neO6xOAr'luOcTId KOppeKT[pOBaTb npeA'naraeUufi

arrop[TM Aeficrnufi npg BbrnoJrHeHHH yue6Hux I{ uccJIeAoBareJIbcKI'Ix 3aAaq, nrr6Hparr sau6olee

e$QexrunHuft cnoco6 I{x peureHr{fl c yuerou noJrrreHI,IJI HOBbIX gnaHufi o BeIIIeCTBaX H XHMHr{eCKID(

peaKIII{fi;

ocyqecTBntTb caMoKoHTpoJrb AeTTeJIbHOCTLI Ha ocHoBe caMoaHaJII',I3a H CaMooIIeHKH.

TIPEAMETHbIE PE3vJIbrAThI
flpe4uerHrre pe3yJrbrarbr ocBoeHlrr nporpaMMbl rro xI,IMI,IH na yrrry6n€HHoM ypoBHe Ha ypoBHe

ap",q""ro o6qero o6pasonaHnr BK;1loqzuor cnequsuvecKge AIt y're6Horo npeAMera <<Xuuus> Hayquble

3HaHr{Jr, yMeHHr n cuoco6u,qeficrsrlfi rro oc4oetruto,.IrHTe.P[petaurftr u npeo6pa:oBaHHlo sHaHu{, q44r-1

nerrenrnoctll no [oflyqeHHro HoBoro gsana**tflp]rqr{etieHi{o snaxnff rpa3Jlr{qHblx yre6uux c}rrya-qHf,x;

a Tarqf€ B pearbHblx xI€HeHHbIx cI'ITyaIlHtX, eBt3aHtlb,Ix C XnMuefi' B npOrparvrMe IIo xllMltll

npeAMeTIrHe pe3yJIbTATbI [peAcTaBIreHbI IIo roAaM Lr3yqeHnr'



i';i

10 KJIACC
flpe4uerHue pe3ynbrarbr ocBoeHur Kypca <<OprannuecKzu xHMtIt) orpiD(alor
cSoprranporaHHocrb npeAcraBnesuft: o Mecre I,I 3HaqeHHH opraHnqecKoft xnuuu B cHcreMe

ecrecrBeHHbrx HayK n ee polr.r s o6ecneqeunn ycrofitlnBoro pirBlrr[t r{eroBeqecrBa B peIxeHItH

npo6leu 3KoJrorgqecrofi, suepreruqecxofi H nfiulesofi 6egonacuocrl,I, B pa3BI,ITHLI MeALIIIHHrI, co3AaHnlt

HoBbrx MaTepH:uIoB, HoBbIx HcroqHHKoB SHepruu, s o6ecner{eHHl{ paU[oHanbHoro

flpnpoAorronb3oBaHrdr, n Qoprr,rr,rpoBaHr.ru MHpoBoslpeHvIA rr o6rqeft Kynbrypbl qeJIoBeKa, a raKxe

3KoJrorl{llecKu o6ocnosaHHoro orHoIIIeHLt K cBoeMy 3AopoBblo H npl'IpoAHofi cpe4e;

BJraAeHHe cucrervrofi xHMurrecKr{x aHauufi, Koropar BKnloqaer: ocHoBonoJlara}oque noHtrl'Is -
xuurqecxlrfi gJIeMeHT, aroM, sApo H 3JreKTpoHHac o6oroqKa aroMa, s-, p-, d-arounue op6uralu,

ocHoBHoe u ros6yxg€uxoe cocrorHur aroMa, rr,r6pulusaul,tt aroMHblx op6rralefi, lroH, MoneKyJIa,

BtUIeIITHOCTb, 9JIeKTpOOTpLIIIaTeJIbHOCTb, CTeneHb oKI{cJIeHHt, xHMllqecKtlt cBt3b, MoJIb, MOItpHaS

Macca, uolrpnufi o6r6u, yuepoAuufi cKeJrer, QynxquonanbHat fpynra, paAuKtlJI, crpylcrypHble

Qoprvrynu (pasr€pnyrrre, coxpaqdHHbre, crelerHne), H3oMepu.fl cTpylcrypnat LI rpocTpaHcTBeHHiuI

(reouerpnuecKar, orrrnlrecKar), usouepu, foMoJrornqecxuft prA, roMoJIorH, ynleBoAopoAbl, KHcnopoA-

t4 a3oTcoAepx€rrlHe opraHr,rqecKue coeAHHeHr{r, MoHoMep, noJI}IMep, cTpylcrypHoe 3BeHo,

BbrcoKoMoJreKynrpHbre coeAuHeHufl; reopuu, 3aKoHbr (nepuo4nuecxufi garon [. lL MeHaeJIeeBa, Teopnf,

crpoeHr{r opraHr.rqecK[x BerrlecrB A. M. Eyrlepona, 3aKoH coxpaHeHnfl Maccbl BeIIIecrB, 3aKoH

coxpaHeHnr n npeBpar{eHr{r gHeprfivr ilptr xHMHqecKI{x pearqu.rx), 3aKoHoMepHocrH, cl'IMBoluqecxufi

t3brK xI{MI{It, MLIpOBO33peHqeCKHe 3lda'Jyrfl, JIeXaqUe B OcHoBe noHHMaHI{fl IpHqHHHOCTH H C]ICTeMHOCTH

xuMr{qecKr{x rueunfi; npeAcraBneHu-fl o MexaHH3Max xuM}IqecKnx pearqufi, TepMoAHHaMI{qecKHx Il

KI,IHETHI{ECKHX 3AKOHOMEPHOCT'X AX IPOTEKAHH', O B3AI,IMHOM BIIHJT'I}.IVI ATOMOB H TPYIIN ATOMOB B

MoneKyrrax (uuryryrr.rnHuft r rr{esoMepnqft sQ.QeKrbr, opl{eHrantu I r II poga); QaSr-o-noruuecKl4e

cBeAeHr,rr o csoficrnax,.cocraBe, noryqeHun H 6esonacHoM HcnoJIb3oBaHHH uaxnefiurux opraHnqecKfix

BerrlecrB r 6ury n npaKTnqecxoil AerrelbHocrr,r r{eJroBeKa, o6qux Ha)FIHbIx npuHqnflax xI{MI'IqecKoro

rrpou3BoAcrBa (Ha npnrr,repe [pou3BoAcrBa MeraHoJIa, nepepa6orrlr neQrN);

cQopunporaHHocrb yueHufi: BbrsBJrrrb xapaKTepHbre npIr3HaKI{ nouxtufi, ycraHaBnuBarbltx

B3ar.rMocBr3b, r{c[oJrb3oBaTb cooTBeTcTByrouIHe noHtTl{f, npLI onucaHH}I cocTaBa, cTpoeHHt l't csoftcrs

opraHurrecKnx coeAunennfi ;

cQoprvruporaHHocrb yueHnft :

HCnOnb3OBaTb xHMHqeCKyrc CHMBOrrr4Ky Mt cocraBneHH.fl MoneKyntpHblx H crpyl(rypHblx

(pasnEpnyrsrx, coxparudnHblx I{ creletHnx) Qoplryl opraHI'IrIecKI{x BeIrIecrB;

cocraBJurb ypaBHeHr.rr xr,rM[qecKnx pearqnfi H pacKpblBarb I,rx cylrlHocrb: oKIdcnHTeJIbHo-

BoccraHoBuTeJrbubrx peaxunfi [ocpeAcrBoM cocraBJreHnt 3neKTpoHHoro 6alaHca etrx peanqufi,

peaxqufi t,toHHoro o6uena rryrtirr.r cocraBJreHr,rs Hx noJIHbIx I,I coKpalq€nnrrx ItoHHbIx ypanuennft;

r,r3roTaBJrr.rBaTb MoAeJrH MOneKyJI OpraHHrrecK[x BeqecTB AJI' IIJIJIIOCTpaIIHH I{x xltMuqecKolo I4

lpocrpaHcrBeHHoro crpoeHl,It ;

cSoprvrlrponaHHocrb yrrlerufi: ycraHaBJrr,rBarb npnHaArex(Hocrb I,ByqeHHbIx opraHltqecKfix

BerrlecrB no r{x cocraBy r.r crpoeHnro x onpe4er€HHoMy xnaccy/rpynne coeAnneuuiq gasats uu

Ha3BaHHr rro cncreMarnqecxofi HoMeHKJrarype (IUPAC) ra npuno4llrb rpItBLIilJIbHbIe Ha3BaHue' NrA

orAeJl6Hbrx npeqcranntelefi oprannr{ecKrx BeIIIecrB (erureu, aIIerI,IJIeH, ToJryoJI, nIIlqepI'IH,

gTHJreHrJruKoJIb, SeHol, Qopualsqerug, aueranbAeruA, aIIeroH, MypaBbIrHiM KI{cJIora' yKcycHat

KlrcJrora, creapllHoBalrr, oJIeLIHoB,uI, rraJIbMHTItHoBafl KI,IcJIorbI, rJIIIIIHH, aJlaHl4H, MaJlbro3a, Qpyrrosa,
anvrlvr*, AlrBr.rHr,rr, rd3orrpeH, xJloponpeH, cTI,IpoJI u apyrne);

c$oprraraponaHHocrb yMeHr{8 onpeAeJrrrb Br,rA xr.IMuqecxofi cs.flsll B opraHI{qecKI,IX coeAHHeHHtx

(roealeHru a5 H aeilHas cBt3b, o- d a-cscgu,.BoAopoAHafl cnrar);
c{opuuponaHHocrb yMeHHr flpr,rMenf,Tb norioxenfls reopuu crpoeH[t opraHur{ecKlrx-seqecre.A..

M. EyrnepoBa Nn o6tncueHus 3aBHcHMocrR csoficrB BeIIIecrB or I{x cocraBa n cTpoeHl{t;

c$opuuponi4rce'rs yuenufi xaparcigp[3oBarb oocraB, crpoeHue, {nsii,liecxue H xuMHr{egKE€ 
;

cnoficrsa rHrIIIqEhi( npelcrannrelefi pa3flilrlHbrx KJraccoB opraHl{qeolqD( BeIUecrB: iIJIKaIro-B,,

*



IIHKJIOiUIKaHOB, aJIKeHOB, iUrKaAHeHOB, ZUIKnHOB, apOMaTI,IqecKHX yTJIeBOAOpOAOB, CnHpTOB, aUIbAerHAOB,

KsroHoB, Kap6oHoBbrx KHcJror, npocrbrx lr cJro)r(Hbx eQHpon, xllpoB, HnrpocoeAuneHufi lI aMI{HoB,

aMHHoKHcJror, 6erKoB, yrneBoAoB (rr,roHo-, AH- H noJrncaxapHAon), u.umocrpnpoBarb reHeruqecKylo

cBr3b MexAy HuMH ypaBHeHr.rrMr.r coorBercrByrorrlnx xItMHqecKI{x peanrytfi c HcnoJIb3oBaH}IeM

crpyKTypHbrx Soprvryn;
cQopr'anponaHHocrb yMeHnr noArBepxAarb Ha KoHKperHbIx npHMepax xapaKTep 3aBHcHMocrH

peaKrruoHHofi cnoco6uocrr.r opraHHr{ecKr.rx coeAuuerufi or KparHocru u rvfia KoBaneI{THofi crran (o- u
z-cnrsn), B3alrMHoro Brvlllauc, aroMoB rI rpy[n aroMoB B MoneKynix;

csoprr,ruponaHHocrb yMeHrrr xapaKTepr.r3oBarb lrcroqHHKI,I yruIeBoAopoAHoro cblpba (HeQrr,

npupo4nrrfi rB, yrolr), cnoco6u ero nepepa6orxn v npaKTuqecKoe npLIMeHeHI,Ie npoAyKToB

nepepa6o'rru;

cSoprrauporaHHocrb BJraAeHI,tr cncreuofi gHanufi o ecrecrBeHHo-Hayr{Hblx MeroAax no3HaHH.s -
na6ruoAeHnr.r, n3MepeHH[, MoAeJrr{poBaHHu, gKcnepHMeHTe (peamHoru H MbIcJIeHHotvt) u yMeHIrt

rrpr,rMeHrTb 9Tr,r 3HaHr{r;

c$oprtrnpouaHHocrb yMeHlrfl npr{MeHrrbocHoBHbre onepaql,In MbIcJIHreJIbHoft AerrelrHocrtt -
anaJftlg H culrre3, cpaBHeHHe, o6o6qesue, clIcreMarLI3aIIHIo, BbItBJreHHe npHrIHHHo-cJIeAcrBeHHbIx

csrgeil - Arrr l€yqenns csoficrB BeIrIecrB Id xHMHrIecKnx peaKqlrfi;

c<[opuuponaHHocrb yueuufi: BbrrBJrrrb B3ar.rMocBt3b xuMllqecxnx guanufi c noHtrI,ItMIl l4

[peAcraBJreHr{rMu Apyr[x ecrecrBeHHo-Hayr{Hblx [peAMeroB A-[s 6oaee oco3HauHoro noHHMaHHt

cyrrlHocrH MarepHaJrbHoro eAHHcrBa Mnpa, ncnoJlb3oBarb cHcreMHble 3HaHHt no opraHllqecxofi xrIMllH

Arc o6rccHeHur H nporHo3r{poBanva xuenufi, HMeroq{x ecrecrBeHHo-HayqHyrc [pupoAy;

csopr"ruporaHHocrb yueunfi: npoBoAHTb pacu0rrr uo xlrMl{tlecxnu {oprvryl:lM H ypaBHeH}rtM

x[MuqecKr4x pearcqufi g rdcnoJrb3oBaHHeM Snsuvecrux BeJII,lr{I{H (uacca, o6l€rvr rqloB, KoJllilrecTBo

BerrlecrBa), xapaKTeprrcyrolrlHx Ber[ecrBa c KoJrnqecrBeHHoft cropoHbl: 
'pacqdTbl 

. no HaxoxAeHI'Iro

xnulrqeoxofi.Qopnaylu neruecrBa rro H3BecrHbrM MaccoBbIM AontM i]tr,,rn.IecxlD( sleuetrron, npoAyKTaM

cropaHr{r, rrJrornocru rasoo6pasuux BeIrIecrB;

csopunporaHHocrb yueuufi: uporHo3upoBarb, aHann3l,IpoBarb vr oIIeHHBarb c nognqnfi
gKororuqecKofi 6esonacHocrr.r nocJreAcrBns 6snosofi u npou3BoAcrneHHofi AetrenbHocrH qeJIoBeKa,

cnsgaHnoft c nepepa6orrofi seulecrn, [crroJrb3oBarbnoJryqeHHble 3HaHHt MA npvwtrrlt rpaMorHblx

perueHuft npo6reu B clrryallntx, cBfl3aHHbx c xl,ltunefi;

ctfoprr,ruponaHHocTb ylrleuufi: caMocTosTeJrbHo ruIaHHpoBaTb *r [poBoAlmb xuunqecxufi
gKcnepHMeHT (nonyuenne H H3yqeHHe csoftcrs oplaHllqecKl{x BeIrIecrB, KarIecrBeHHbIe peaKIIIdIr

yrureBoAopoAoB pr}3Jrr.rqHbrx KJraccoB r{ Kr,rcJropoAcoAepxauHx opraHl{qecKl{x BeIIIecTB, peuleHHe

3KcrrepuMerrraJrbHbrx 3aAaq no pac[o3HaBaHrdro opraHldqecKl{x neqecrn) c co6rnoAeH[eM npaBlln

6esonacuoro o6paqeu[r c BerqecrBaMH u la6oparopHblM o6opyaoraHnerrl, SoprvrynupoBarb Irenb

[ccneAoBaHr{r, npeAcraBJr.flTb B pa3nurrHofi Qoprrae peynbrarbl gKcnepnMelrra, aHarn3upoBarb il
oueHHBaTb Hx AocToBepHocTb;

cQopr'anporaHHocrb yuenuft :

co6lrogan np:rBr,r,na gKoJroruqecKu qerecoo6pasHoro noBeAeH[t r 6rrry il TpyAoBofi

AerrenbHocru B qenfi coxpaHeHr.rr cBoero 3AopoBbr, oKpyr€rcqefi npupo4Hofi cpegu n AocruxceHns e€

ycrofi.runoro p:r3Br.ITIrt;

oco3HaBarb o[acHocrb roKcr.rqecKoro Aeftcrnn-f, Ha xLIBbIe opraHI,I3MbI onpe4elEunux

opraHnqecKax BeIrIecrB, noHl,rMutt cMbIcJI noKa3areJlt n,s';
aHaflu3r,rpoBarb rleJrecoo6pasHocru npHMeHeHr{r opraHnqecKrlx BelqecrB B [poMbIIrLJIeHHocrH H B

6ury c roqKlr 3peHr.u coorrroureHl{t prlcK-nonb3a;

cQopuupoBarygcr.b yrraeuui: 
:cyur:crBntrrb - 

r{elgflT,fryTenqbrfi nouc,{,, xuurygcroft
HH(popMarlur.r r pasluuurx r,rcToqHr,rKax (Hayvnar u yve6Ho+rayqiftit'rnteparypa, cpeAgTBa raaccosofi

nH$oprr,rawr,r, Hnrepuer ra apyrne), Rphiutrecrx aHanI,IBHpoBarb xltMnrlecKyro trH0oprvrauxro,

nepepa6arslsmt'eri. u HcnoJrb3oBarb B coorBercrBHr,r c nocrasJreHroft yre6noft gaIaqefi..

ril r$I*c€



flpe4uerHue pe3ynbrarbr ocBoeHllr Kypca <O6qar H HeopraHl,Ir{@Kau xuMut) orpilrralor:
cQopnruponaHHocrb npeAcraBneuufi: o Marepr.ra.JrbHoM eAlIHcrBe MHpa, 3aKoHoMepHocrtx H

rro3HaBaeMocrn csreuufi rrprdpoAbr, o Mecre H 3HaqeHHH xuMr{It B c}IcreMe ecrecrBeHHblx HayK u e€ polll
s o6ecneqenuu ycrofirruBoro p&3u*rrvs, B perrrexrdr,r npo6reu gKororur{ecxofi, eHeprgruqecxoft n

nHulesofi 6egonacsocru, B pa3BHTr,rr,r MeAr,rqr{Hbr, co3AaHHIt HoBbIX Marepl,IaloB, HoBbIx HcrortHHKoB

sHeprHH, s o6ecneqeHr.rn paquoHaJrbHoro npupoAononb3oBaHnt, r <[opurapoBanvlvr MltpoBo33penr4fl. 14

o6r{efi KyJrbrypbr rreJroBeKa, a raKxe gKoJror}rqecxu o6ocHosaHHofo orHoureu[s K cBoeMy 3AopoBblo n

npnpo4Hofi cpeAe;

BJraAeHr.re cucrenrofi xr{M}rqecK[x 3uauuft, Korop:rr BKJltoqaer: ocHoBononararcIqHe rrolltrtlt -
xlrMlruecKufi areueur, aroM, tApo aroMa, H3oronbl, 3JIeKTpoHHat o6oloqxa aroMa, s-, p-, d-arouHue

op6rrraan, ocHoBHoe u ros6yx46HHoe cocrorHns aroMa, rn6pnur,rsauut aroMHblx op6uraleir, uoH,

MOJIeKyJIa, BaJIeHTHOCTb, 9JIeICTpOOTpHIIaTeJIbHOCTb, CTeneHb oKHcJIeHHt, xuMl{qecK:!.t cBt3b

(xonaneHruas., ytonHar., MerarrJluqecKar, BoAopoAHar), Kp[crannutlecxar peu6T Ka' xIdMLIqecKarI peaKIIHt,

pacTBop, gneKTpoJII{Tbr, HeSJreKTpoJrnTbr, 3neKTporHTHr{ecKarI AHccoqflaqxt, cTeneHb ALIccoIIHauIl]I,

BoAopoAHbIfi noxasarerb, oKr.rcJruTeJrb, BoccraHoBr.rreJlb, reuonofi s$Qem xuuuqecrcofi peaKIIHH,

cKopocrb xnuuqecrofi peaKrIHH, xr.rMr,rqecKoe paBHoBecue; Teopnn u 3aKoHbI (reopnr
greKrponrrnqecxofi Al{ccorluarlrd[, nepnoAHqecrufi 3aKoH [.I4. MeHaeJIeeBa, 3aKoH coxpaHeHl{t Maccbl

BeIIIeCTB, 3aKOH COXpaHeHI{t U npeBparqeHr{r gHeprrdkr rlpld XHMHTIeCKI{X peaKIII{tx, 3aKoH nocTotHcTBa

cocraBa BerrlecrB, 3aKoH 4eficrryloullrx uacc), 3aKoHoMepHocrrl, cl,nr,tsor[qecxufi t3bIK xHMI{H,

MHpOBO33peHrIeCKHe 3HaHnt, JIeI€ryIe B OCHOBe IIOHHMaHH' npIdqHHHocTH I,I CIICTeMHOCTI'I XHMITqeCKI{X

rueunfi; coBpeMeHHbre rrpeAcraBJreHr.rr o crpoeHr{r{ BelqecrBa Ha aroMHoM, HoHHo-MoJIeKyn{pHoM I{

HaAMoneKynrpHoM ypoBHrx; npeAcraBneHur o MexaHH3Max x[MHrIecK[x pearqld, TepMoALIHaMnqecKID(

4 KIlHeTr,IqeCKI,rX 3aKOHOMepHOCTTX r,rx npOTeKaHr,I{, O XLIMI,IqeC(oM paBHoBecHI,l, pacTBopax H
'. : .t

AI,IcnepcHErx cHcreMtx; SarronornqecKne cBeAeHI{t o croilcrnax, cocraBe, ttoJryt{eHun u 6esonacHo}tt

uinonrsosainh saxffieftrmx HeoprannqecKnx seueirs 'n 6qry u npaxrnuecrofi AetreJlbHocrlt
qeJIoBeKa, o6rqrx Ha)ar{Hbrx TIpHHIIItn:rx xl{Mnr{ecKoro npoLI3BoAcrBa;

cQopullponaHHocrb yueHnfi: BbrrBJrflTb xaparoepHbre npH3HaKLt noH-ttufi, ycraHaBnltBarb I{x

B3ar,rMocBr3b, [crroJlb3oBaTb cooTBeTcTByrorrlHe noH.f,Tr.rr llpld onHcaHLIH HeopraHlrqecKHx BeI{ecTB LI HX

nperpaqeuuft;
c$oprranporaHHocrb yMeHr{r HcnoJrb3oBarb xxMnqecKyro cHMBoJII,IKy ArIt cocraBJIeHLLs $opr"ryll

BerqecrB vr ypanueunft xuMuqecKrx peaxquft, crcreMaruqecKylo HoMeHKnarypy (IUPAC) H

TpHBHtUIbHBIe Ha3BaHH.fl OTAeJIbHbTX BeIIIeCTB;

c$opuuporaHHocrb yMeHHr onpeAeJrrrb BaJreHTHocrb LI creleHb oKI,IcJIeHLtt xuMnqecKllx
gJIeMeHToB B coeAuHeHr{gx, BHA xrnunqecrofi cBt3I'I (ronalenruar, HoHHat, MertulJluqecxat,

BoAopoAHa{), rnn xpncmmu.{ecxofi peurErxu KoHKperuoro BeulecrBa;

cSopuupoeaHHocrb yMeHHr o6r.scHrrr 3aBucr.rMocrr csoficrs BeI{ecrB or BI,IAa xur,ru'recrofi

cBr3r{ u rr,rna Kpucralnuqecxofi peur6rru, o6ueuuufi vt AoHopHo-aKqerrropuuft MexaH}r3MbI

o6pasonauur KoBiuIeHTHofi crrsu;
cQoprvruporaHHocrb ynaeuufi: xnaccn$nqupoBarb: HeopraHl{qecKl,Ie BelqecrBa no Hx cocraBy,

xHMHqecKHe peaKrrur{ rto paururrHbrM npu3HaKarvr (vncrry rr cocraBy pearnpyroqlD( BeulecrB, TeIrJIoBoMy

sQQexry peaKrlur{, H3MeHeHHro crenenefi oKHcJIeHHT 3JreMe}IToB, o6paruuocrn, yqacrl,Ilo Karanu3aropa

n qpyrHe); caMocrorrelrHo nu6uparb ocHoBaHr{r H Kpnrepr4kr Nrfl rlaccnQuxaqnll I{3yqaeMblx BelqecrB

lr xr,rMnqecKr{x peaxqnft ;

csopuuporaHHocrb yMeHH.fl pacKpbrBarb cMbrcJr nepnoAnqecKoro 3aKoHa A. 14. MenAereesa H

AeMoHcrpr{poBarb ero cucreMarn3npyroqyrc, o6rrcrurerbuylo H nporHocrllqecKylo t[yHnuun;

gQqpMr{poB?HHocrr yueuufi: xapaKTepr,BoBarb eJreKTpoHHoe cTpoPIrHe aroMoB u HoHoB

xHunqecrirt.,sreMeHToB ngpBoro-qern€proro nepnoAoB flepuoqnreexo{'cncreu5r {,H. MeHgeneena,

Lrcnonb3yfl fiolifi.fltg ((gHeprerHqecKHe ypoBHID: (3H€preTHqecrurc nogyirbBHlD), (s-, p-, d-atorr,ruue

op6nralu>>, . 
((ocHoBHoe u Bo36yr(Aeugoe gxeprv'ruqecKue oocrotHuc aroMa);

,o5.baensrDoft4orroMepHocru H3MeHeHr,rs csoficrs xuMflrreorro( snelreHTo8.E Ifx coeAHHennfi no rreplroAaM



H rpynnaM flepuogr,rvecxofi cncreust !,. A. MeH,qereesa, BturelrrHble Bo3Moxuocru aroMoB 3JleMerrroB

Ha ocHoBe crpoeHnr r.rx 3neKTpoHuux o6orouerc;

c$opnauponaHHocrb yuenufi: xapaKrepu3oBarb (onucunars) o6qne xItMHr{ecKI{e csoficrna

BerrlecrB pa3rnrlHbrx KnaccoB, noATBepxAarb cyrqecrBoBaHne reugruqecxoft cBt3H MexAy

HeopraHHrrecKHMH BerrlecrBaMr.r c noMorrlbro ypanHeuxfi coorBercrBylolrlrx xr{MllqecK[x peaxunfi;

cQoprvruporaHHocrb yMeHr,rr pacKpbrBarb cyrrlHocrb: oKlrcJrrrreJrbHo-BoccraHoBnreJl;Hblx pearqufi

nocpeAcrBoM cocraBJreHur 3reKTpoHHoro 6aaaHca srux peaKllldfi; peaxqufi HoHHoro o6ueHa npdu
cocraBneHu r{x noJrHbrx v coxparqEHurx uoHHbrx ypanuenuft; peaxqnfi ruAponrca; peaxqnfi

KoMrureKcoo6paroraunr (ua npnuepe rHApoKcoKoMIrJIeKcoB III,IHKa u alrcunnu.r);
cQoprrar,rpoaaHHocrb yMeHr,rr o6rqcHrrr 3aKoHoMepHocrr.I nporeKaHl,tfl xItMHqecKI{x peaxwil c

yu€,roru l,tx sHepreruqecKnx xapaKTepncrnK, xapaKrep r.BMeHeHI,lt cKopocrll xutuuqecrcofi peaKq]IH B

3aBucuMocrr.r or pa3nr,ruuux QarropoB, a raK)r(e xapaKTep cMeuIeHI,It xuMllqecKoro paBHoBecuc noA

BJrurHHeM BHerrrHHX nogAeficrsnft (npr.lnllnn JIeIIIatenre);
cSoprr,ruporaHHocrb yMeHrdr xaparoepu3oBarb xHMLIqecKHe peaKIII{u, Jlexalque B ocHoBe

npoMbrrrrneHHoro noJryqeHr.rr cepHofi rncroru, aMMr{aKa, o6que Ha)rqHble [pI,IHqnnbI xHMHqecKI{x

npou3BoAcrn; qerecoo6pa3Hocrb npr.rMeHeHr{fl HeopraHuqecKl{x BeulecrB B npoMbIIlJIeHHocrI{ u n 6ury
c rorrKH 3p9HI4t coorHolrreHHt pHcK-nonb3a;

cQopuuponaHHocrb BJraAeHr.rr cllcrenrofi sHaHr,rfi o MeroAix HayrrHoro no3HaHHt cBrenufi

[pHpoAbI - Ha6nrcAeHr,re, [3MepeHue, MoAeJInpoBaHHe, gKcnepI{MeI{T (pealrHufi n nrucleHHuft),

HCnOnb3yeMbD( B ecTecTBeHHbrx HayKax, yMeHr{r IIpnMeHtTb gTu 3HaHHt npLI gKCnepHMeIITanbHOM

HccneAoBaHr.rr4 BerrlecrB 14 Mfl o6rscueHnx xr.rMr{qecKax tyteumil'. HMeloqrlx Mecro B npupoAe'

flpaKTur{ecKofi AecreruHocrn qeJIoBeKa H B [oBceAHesHofi )KIBHH;

cSoprvu,rpoBaHHocrb yMeHE r BbuBJlrrrb B3aHMocBt3b xuMurlecxtx guanufi c TIoHTITLIIMLI H

npeAgTaBrlgnlr.f,Mfl Apyrrx ecTecTBeHHo-Hallul-brx {peAMEx9B,:AI,t ooJlee oco3HaHHQf,o tr-oH.I,IMaTIII

MaTepHarrbHof o eAHHcTBa MHpa;

cSoprvrnponaHHocrb yMeHnr npoBoAurb pacu€ru: c IicnoJIb3oBaHLIeM noncrnft (MaccoB:lrl Aont

BerrlecrBa B pacrBope) H (MontpHa:r KoHrleHTpaqur); Maccbr BelrlecrBa Ialu o6t€rrla ra3a rro IBBecrHoMy

Kor[qecrBy BeqecrBa, Macce run o6r€uy oAHoro H3 yqacrByIoIrIHX B peaKrlun BeIrIecrB; TeIrJIoBoro

e$$exra peaKrIHH; 3HarreHnr BoAopoAHoro noKa3areJlt pacrBopoB KHcJIor l.l uleloqefi c ugsecil{ofi

cre[eHbro AHccorIHarIHH; Maccbr (o6r€rvra, KoJrnqecrBa neqecua) [poAyKTa peaKIIHI.I, ecJIH oAHo I{3

ucxoAHbrx BeuecrB AaHo B Br.rle pacrBopa c oflpeAen€nsofi Maccosofi Aolefi pacrnop€ulroro BelrlecrBa

nnn AaHo s r.rs6HrKe (nrrlee,r npurraecn); Aonlr BbrxoAa [poAyKTa peaKIIH]I; o6t€unrx orsorueunfi ra3oB;

cQopunpoaaHHocrb yruennfi: caMocro.flTeJrbHo ruIaHllpoBarb H npoBoAlrrb xuunqecruft
gKc[epr.rMeHr (npone4euue pearqnfi HoHHoro o6ueua, noATBepxAeHHe KaqecrBeHHoro cocraBa

HeopfaHHqecKr{x BerrIecTB, onpeAeneHHe cpeAbr pacTBopoB BeqecTB c [oMoIIIbrc IdHAUKaTOpOB,

r.r3yrreHne BIvTAH*rs, pa3nuqHbrx Qaxropon Ha cKopocrb xLtMn.Iecxofi peaKIIlIH, pelreHl'Ie

gKcnepnMerrfirnbHbrx 3aAaq no reMaM <Merarurn> 14 <Heuera.um>) c co6lpAenueu rrpaBrlJl

6esonacHoro o6paqexnr c BerrlecrBauu u ra6oparopHblM o6opy.uoaaHuervr, QopuynupoBarb Ilenb

HCcJreAoBaHHr, npeAcTaBJrrTb B pa3JIHqHOfi $Oprvre p$ynbTaTbl SKCIIepHMeHTa, aHurvt3vtpoBaTb H

orleHuBarbr{x AocroBepHocrb;
cQoprvruponaHHocrb yrrlermfi: co6lrc4ars npaBHna noJIb3oBaHH.f, xuMn.{ecxofi nocy,uofi 14

aa6oparopnrru o6opy4oBaHneM, o6paulenur c BeruecrBaMu B coorBercrBul,I c I,IHcrpyKIII'ItMI{ no

Bbr[oJIHeHHlo la6oparopHbrx xr,rMHqecKHX onbrroB, gKoJrorHqecKLI qenecoo6parnoro noBeAeHI,It r 6rrry
n rpy.uonofi Ae{TeJrbHocrH B rremx coxpaHeHr.rr cBoero 3AopoBbt, oKpyx(:uoqefi npupo4Hofi cpeqn n

Aocrr,DKeHHr e€ yc'rofiqr,rBoro qL3BHTlan, oco3HaBarb onacHocrb roKcfir{ecKoro Aeftcrsut Ha )KIlBbIe

epra$ngMbl oupe4anduHbrx HeopraHHqecKID( BeIu€erB? lroHrdMu]f,,oMbrcJI ,rroKa3arelr'f''I4{;
d:sopvllpoiaHnocrr yuenufi: ocyrqecr'gnrr,r qerleHilIpgBJrenurrfi noncr xuMlrqecxofi

r,urQopwuuu B pa3flnqHbrr( ucroqHraxax (nayunar u yue6Hoinayrttrat nrlroparypa, cpe4qrPa rua,gcor9fi

nnsoprrraqnu, HHrepner 'vr Apyrr,re), .K.p!f-'[-Hr{eorn aHaJIH3HpoBarbxHMEqecKyIo nnQopu4rygg,

nepepa6arsrsarre€ u ucnoJrb3oBarlB coorBererBlrfl c nooraq[€HHofi yue6noft saAaqefi.
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Crpoeune aroMa. flepro4nvecxufi saxoH

n flepuo4r,ruecKas c[creMa xnMnqecKr,rx

oJreMeHToB A. H. MeHaeJreeBa

Bu6nuorera UOK
https ://myschoo l. edu. rulhttlr ://schoo l-
collection.edu.ru/

Bu6nuorera IIOK
hffos ://myschool.edu.ru/http://school-
collection.edu.ru/

Eu6ryrorexa UOK
https ://myschool.edu.ru/http :1/schoo l- t

collection.edu.rul

0
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0

Bz6m.rorexa UOK
https ://myschool.edu.ru/http ://school-
collection.edu.ru/

0
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collection.edu.nr/
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IIOYPOIIHOE FT"IIAHI{POBAHIIE
1O KJIACC

Tb

fllar
Tenra ypoxa

Kornqecrso .{acon
.{a'ra
I|3yqeH|,|qBcero

KoHrpo.nsHure
pa6orul

llparruvecrcne
pa6orrr

JJreKrpoHHr,re un(ppoBbte oopa3oBaTeJtbHbte

pecypcbl

I

IlpeAue'r r{ 3 Haq e H}re opraHlr.{ ecxofi xr.rrrlu n,

npe,[cTaBJre H lre o rrl Horoo6parn r.r

oprannqecKm coegunenufi
0 0

01.09.2023

Eu6luorerca I{OK https;r'lrnyschool.edu ^ru/

hftp:lueiuql-c--o1l ect i r: n. ed u. ru I

2

3rexrpoHHoe crpoeHr.re aroMa yfnepoAa
(ocuonHoe u no:6yxA€Hnoe cocrornur).
BalegrHue Bo3MoxHocrlr aroMa yfnepoAa

I 0 0
04.09.2023

En6ruorera {OK hftps:lim.v-.school.edu.rur'

Itttp :r'r'school-col lection.edu. rui

Il^
lr

Xnnauqecxaq cBt3b B opraHrrqecKlrx

coeAuHeHnrx. Mexanulurr o6pa:onaHnr
ronaleHrriofi cBr3r,r, cnoco6rr pa:puna
cnrsefi

I 0 0
04.09.2023

Bu6luorera I{OK hftps:i/mvschool.edu.rui

httn :/"school_-col lection.edu.rur'

4
Teopr,u crpoeHr,rr opraHr4qecKnx coeAuseHnfi

A. M. Byrnepoea j
II 0 0

08.09.2023

Bu6ruorera I-{OK httns:/r'myschool.edu.mr'

http:/school-col lec t ion.edu.rul

)
B n.usr r.r':oru epuu : crpyKrypuar,
npocrpaHcrBeHHar. Slexrpofiuue eS$exrtr n

MoneKyrax opraHr4qecKux coeAuHeHuft

I 0 0
n.09.2023

Eu6lnorexa I{OK https:/im}'schoql.edLr.gr,'

httn :/ischool-col lection. edu.rui

6

flpe,ucraerenlre o uaccn$vKaulzla v
cricreMarrrqecxilr HoMeHxJrarypa (IUPAC)
opraHuqecK[x BeruecTB

I 0 0
n.09.2023

En6luorera I-{OK https:l;'mvschQlrl,edq.rur'

http:lischool-collect ion.edu.ru/

7
Klaccurfuxaquq peaxqni n opraHuuecxofi

XI,IMIII4
0 0

15.09.2023

Eu6ruorexa I{OK https:l/m.vschool.edu.nrl

htlp;/iu-r:h-srql--w-llseliqn.-e--d-u.rul

8
Cucreuarusaut,rq u o6o6rqeuue gxaHufi lo
TCMC

0 0
t8.09.2023

Eu6rnorera I{OK lUtpr}nfschooLgdq{r/
httn:/r'schoo|-col lection.edu.rui

9

AlxaHrr: roMoJroruqecxufi pr.u, o6qaq

$opuyra, HoMeHKnarypa lr r.r3oMepr4r,

3neKTpoHHOe l,t npoclpaHcrBeHHoe crpoeHue

MOneKyJr

0 0
18.09.2023

Bu6luorexa I-{OK https : i/m}'schoo l.edu.rui
htto :ir'school-col lecl ion.ed u.rui

l0
On:t{.{ecxne u xuM lftecKl,re caoft crsa

AJIKAHOB
0 0

22.09.2023

Ettbnuorexa UOK lrttpfll gdU.ru,

httn :r'lsch oo l-co I lec t irxr.edu. rul

ll HaxoxAeHne aJrKaHoB B rpr.rpoAe. Croco6ur

noJryqeH l,|rr H rrpr{MeHeHr,re anKaHoB
0 0

25.09.2023

En6ruorexa I-(OK https:i'lnryschool.edu.rur'

http:i/school-col lect ion.edu.rui



1aIL

IJ,ttruroarxaHur : o6uas $opr'.ryira,
HoMeHKnarypa n u3oMepr,H, oco6eHuocrlr

crpoeHut H xtlMl4r{ecKnx cnoficra, crtoco6bt

rroJD reHr4r r{ npuMeHeHr{e

0 0
25.09.2023

B r,r6n uorera I{OK h t tps :1.' rry;' cl1 r,p 1, qiJ1. ru1

http :ii'schoo l -col lection. ed !r. ru,'

l3

PerueHue pacu€rurrx 3aAart Ha orrpeAeJreHne

MoJIeKyJItpHofi Qoprrrynu opraHr,rqecKoro

BCIIIECTBA IIO MACCOBbIM AON'M ATOMOB

3JIeMeHTOB, BXOA'IIII.|X B ero COCTaB.

Cucreuarr.r:auur t,r o6o6ueHne :naHufi uo

TCME

29.09.2023
Bn6rnorera I{OK httUUiny$lrool.glg11/
httn:i'i'school -col lection. ed u. rur'

t4

Arxesn: roMonorr{qecxufr paa, o6uaq

Qoprrlyra, HoMeHKJTaD/pa, 3JreKTpoHHoe r,r

npocTpaHcTBeHHoe cTpoeHI,Ie MoJreKyJr.

CrpyrrypHar r,r u[c-TpaHc-]r3oMep ru ilJrKeHoB

I 0 0
02.10.2023

Eu6rnorexa I{OK htips :irm},school.edu. ru/
lrttp:iischool -co | | ection.edu. rui

l5
Ou:nqecxue lI xI,IMtIrIecKue csoficrsa
aJIKeHoB. flpaurlo Mapronnurona

I 0 0
02.10.2023

En6luorexa I{OK https : 
y'myschoo l.edu.ru/

hltp-/ir-c.ha-sl:sq1!e-c-Usn*ed-u.&!

l6 Cnoco6u noJryqeHr,rr H npr,rMeHeHue aJrKeHoB I 0 0
06.10.2023

En6nuore xa I{OK b11$/ nyighag_L9-d_u. rUl

http:/r'school-col lection.edu.rui

t7
flpaxruvecxar pa6ora J.lb I no reve
"floryreuue 3Tr,meHa r,t r,r3yqeHue ero
cBoftcrB"

I 0 I
09.10.2023

En6lnorera I{OK httErs:,,,/myschool.edu.rE

http:,y'sclrool-collection.edu.ru/

l8
Peruenue pacv€rnux 3aAaq Ha o[pe.ueJreHr{e

MoJreKyJrfl pHofi Sopuynu opraH[r{ecKofo
BCIUECTBA

0 0
09.10.2023

Eu6l nore xa I-{OK h ttp s : /lm-v s c h o_cr l . ed u. r.U,l

Itttp:llschoo l-col lection. edu.rui

l9
AlxaAueHrt : couprx€uuue, u3oJlupoBaHHbre,

rryMyJr HpoBaHnsre. Oco6eHHocru

3neKTpoHHOfO CTpOeHr4t

0 0
t3.t0.2023

Bn6llrorexa I{OK https:,,,/rnyschool.eclu.ru/

http:,y'school-col lection.edu.ru/

20 Xl.rlrau.{ecxr4e csofi crsa conprx€uHux Ar4eHoB 0 0
t6.10.2023

En6ruorexa IIOK lflipqlhUfghp-ol.gdU,&tj
httD:/"schoo l-co I lection. edu.rui

2l
Cnoco6u [on] {eHllt 14 rIpI,rMeHeHI,Ie

AJIKA.Il|EHOB
0 0

t6.10.2023
En6luorera I-I,OK https:/lmvschool.edu.rur,

http:/school-collection.edu.ru/

22

Arxunu : roMoJrorrr.recrcuft png, o6uas

Soprr,ryaa, HoMeHKJrarypa, 3JreKTpoHHoe r,r

rrpocTpaHcrBeHHoe cTpoeHr,re MoJreKyJr,

rflnuvecxue csoftcrna

0 0
20.10.2023

Eu6nuorexa I{OK htrps :l/m}'school.edu.ru/
http :/lschoo l-collection. edu.rur'

ZJ XntvrFrecxne csofi crsa aJrKlrHoB 0 0
23.t0.2023

Eu6r u ore x a I{OK l!lpg;!rny59ly19LedU.fq_l
htto :r'ischool -co I I ec t ion.ed r r. rul



24 KaqecrseuHlre peaKunx Ha rpoftHyro cur:u 0
23.10.2023

B u6r tl ore xa I li ;' li l r i i"' 
:. :,,'_nwtclttgi-q dUd

httplfch!$l L :,, r ir111.,q91g.5t1,_

25 Cnoco6rr noJryqeHr4r H npHMeHeHue aJIKr.rHoB II 0
\l

0
27.10.2023

Bra6ruore ra I l( X i r I t1f {.!:yqglt_0oLCdu.tui

h4piifSl_1qq Li r' i Ier r i ori, cdu{Uf

26
Peuresue :aAau: pacv€Tbr rro ypaBHeHraro

xlrrr,r nqec xofi peaKur,lr
I 0 0

10.11.2023

Eu6luorera L\0K Irt1ps,l/myschool.cclu.ru/

http:i/schooi;t',o i lec'1io,n.edu.rui'

27
Cucreuaurgaqur u o6o6uteHne sHaHufi no

TEME
I 0 0

13.11.2023

Bu6ruorexa IIOK hUg,s..r1ffr:5ghqelgd!.&l
http :,',rschoo l-co I lec! i on._-e_du. rui'

28

ApeHrr: roMoJrornqecruft prg, o6ulaq

$opuyna, HoMeHKJrarypa. 3reKrpoHnoe H

npocTpaHcTBeHHoe cTpoeHne MoJreKyJr

6engora n roJryoJra, nx Qlrsnrecrne cnoficrsa

0 0
t3.11.2023

Bu6r uore xa UOK hllAirillayXh.Oel.-c_dU.r*i
httrr:,y'school-col lection.edu.ru/

29
Xurunqecxue csoficrsa apeHoB: peaKur.rtr

3aMeuleHI'lt
0 0

17.11.2023

Eu6ruore xa I-lO K lr_Upil U):idtqgl,_qid u_Jr/
Ittto :llschr:o l-co I lection.edu.rur'

30

Xnruuqecxue csoftcrsa apeHoB: peaKrlr,ul

nphCOeAI,lHeHUt, OKI4CJIeHLIe TOMOJIO|OB

6enrona
0 0

20.1r.2023
E n6r nore xa (OK hflpSi.lrnygshegl. edU1g:

http:.y'sclrool-collect ion.edu.rul

3l Oco6eusocu4 xr,rM rrq ecr r,rx cloicrB crr,rpoJra I 0 0
20.1t.2023

Bn6rnorexa I{OK hups :l/mvschool.edu.ru/
http;/,'school-col Iection.edu.rui'

32

Peurenue pacv€rHux 3aAaq Ha onpeAeJreHr4e

MoJIeKyJItpHofi Sopnaynur opmHlrqecKofo

BEIUECTBA

I 0 0
24.11.2023

Blr6ruorera I{OK https: /i rnvschool.edu.rur'

httn :4:choo !:gqllgq-tiqn.gdu.ru/

JJ Cnoco6u [onyqeHr.rr H npnMeHeHr,re apeHoB l 0 0
27.11.2023

Eu6raorera I-{OK https:r'lmyschool.edu.rui

htlp;/ir--c.h.qsl-:-c-dle---c-Usn-g-dll.*li.

34
feHerraqecrar cBq3b MexAy pa3n[qHbrM14

KJraccaM r4 yrneBoAopoAoB
I 0 0

27.11.2023
Blr6nuorera I-IOK htins:/lm),school.edu.rr./

http:lr'school -co I lection.edu.rur'

Jf
Pac,{€rrr lro ypaBHeHrlJrM xHM r{qecKr,rx

peaxuufi . Cucreuarugaur4r r.r o6o6uleHue

lHaulrfi no reMe

I 0 0
0r.12.2023

E u6r norexa IIO K [6.put1_mytr:h1]dp d g_rgl

http:y'school-collection.edu.rul

36 IlpupoaH-urft ras. IlonyrHue HeQrxurre ra:rr l 0 0
04.12.2023

Bn6rnoreraUOKh_ttp_S:/_i$J$!hegl..ed.uJ:!l

http:/i'school-col lection.edu.ru;'

JI
KaueHsuft yronb r,r npoAyKrbl ero
nepepa6orxu

I 0 0
04.t2.2023

Eu6ruorexa I-IOK lrttps:/;inyschool.edu.rur'

tt!1u:.:rsslrscLLqQlle-c-tiaL_sdu.ru/

38
He$rr r cnoco6u e€ uepepa6orxn.
flpnueneuue rpo,rlyKroB nepepa6ornu HeQru

I 0 0
08.12.2023

6u6rnorera IOK https:rtnryschool.gdu.ru,r

http:i/schoo l-collection.edu. rui'

39 feueruqecrat cBt3b MexAy pa3rl,Ir{HbIMl 0 0 En6rnorexaUOK|"ttpS-/ilry:.1_g!19q1,-Sd-U.1;1/



KjraccaMr,r yileRo)lopoAoB n.12.2023 http:ir'sc hoo l-col ig_c_tiorr.edu.!:!U

40

f aloreHonpou3BoArtbr e yrreBoAopoaoB :

3JreKTpOHHOe CTpOeH14e; peaKur4H 3aMeUIeH rrt
rulnofeHa

I 0 0
n.12.2023

Bra6rnorexa []OK !rttps:i1rrr-vschool.edu.r_r/
Itttp:ilschoo|-co| |ect ion.edu.ru;'

4l
fief, crune ueloqeil Ha ruu]oreH[porr3BoAHbre.

B:auuo.ueficrBr,re axFaIJroreH€urKaHoB c

MAIHI,IEM U UI,IHKOM

I 0 0
15.12.2023

Bu6ruorexa UOK bUpS:hXghSSLedlt ltrj
b&pl$lasli:c-sllcgis!.q d Lru1

42
CucreMarnsaunr u o6o6uteuue :uauufi no
pa3Aeny "VrreroAopo4bl"

I 0 0
18.12.2023

Bn6llrorera I-IOK https:lrrn_vschool.edu.rur'

http:ilschool-collectiur.edu.rui

+J
KourporuHar pa6ora no reMe

"Vtreno.qopogH"
I I 0

t8.12.2023
Fu6rnorera IIOK hlfps :/my$-qh sq!.-edu.Igl
http:i/school-collection.edu. rul

44

Ilpegerruue oAHoaroMHbre clr{prbr :

foMoJrofnqecxufi prg, o6utar Qopvyna,
cTpoeHr.re MoJreKyJI, r,r3oMepr,u,

HoMeHKJrarypa, uaccu$uxaqu.r, $uruvecrue
caoftcrna

0 0
22.12.2023

Bu6ruorexa UOK ltllprlryclrpolgdU.rUU
ItlslischooI-coltect

45
Xprnauqecrne csoficrua npeAeJrbHbrx

oAHoaroMrrbrx c[]rproB f
0 0

25.12.2023
Elr6anolera I{OK https : /myschoo l.edu.ru/

h"tpl scbg_qke! gclr e!.cd!L$t

46
Cnoco6u DonrreHnr n npur$nenne
oAHoaroMHbrx cn'proB t

I 0 0
25.t2.2023

Eu6rlrorexa I-{OK htt}rs:/,'m),school-ed u.&!'
http :i;'schocll -col lecticln.edu. rui

47

flpocrue er$raprr : HoMeHxJrarypa 14 u3oMepur,

oco6eggocru Qrna.recxux u xlrMrrqecKI,tx

csoficrn

I 0 0
29.12.2023

Bu6rnorexa UOK b11af1:m:UiLpo,l.cdu.rul
http :i/tchss!:!all sSIiA!. edqui

48

Msoroarolr Hue c flrrprbr : 3TrrJreHfJr HKoJrb r,r

fJrnuepl,lH, ttx Qnrrvecrue u xnMr,rrrecKue

csoficrsa

l 0 0
12.01.2024

Eu6rHorexa I{OK htlps:/lrnJschool.edu. rui
http:llschool-col lection.edu. rui

49
Cnocobu noryqeHr,rfl r,l npxMeHeHne

MHOfOaTOMHbIX Cn[prOB
I 0 0

15.01.2024

Eu6ruorexa UOK htms:.lnygbSol.gdg.tu,
http :l/school-collection.edu. ru/

50
Oenol: crpoeH[e MoJreKyJrbl, Susuvecrue
csoftcrna. Torcrqnocrr Qeuora

I 0 0
ls.0t.2024

Bu6nrlorexa I-\OK https://myschool.edu.ru/
htlp:/ischool-collection.edu.mr'

5l Xuulrqecxue csoftcrsa Qenona I 0 0
t9.0t.2024

Bu6ruorexa {OK https:l''rnyschool.edu.rur'

httn:;'i'school-col lection.edu.rui

52 Cnoco6rr noJry{eHr4r r.r [pr,rMeHeHxe QeHona I 0 0
22.01.2024

Ea6ruorera IIOK hlp.Uirmy5qh-9"A!.,9-d!.f&:
httn:r'lschool-co I lect ion.ed u. rul

53
flpaxru'recxar pa6ora Ns 2. PeueHr.re

3KcnepuMeHTaJrbHbrx 3aAaq [o reMe "Cnuptlt
I 0

22.01.2024
Bn6ruorexa I{OK https:i,hr.vschool.edu.m/

l.lttp :/i school-col lection.edu.ru/'



I

54

L0:rynl,]_
CucreNaarrsaqur u o6o6uleuue tHaHnl'r no
TCME

1
tl 0

i----
l ru.ot.roro

Btt6ruorexa lOK ht tps.,1,1 i;tr rc ir,.ri ; :. r' rl ri :-ir

http:/r'schr,'rol-col lection.edu. r.u,'

55

AluAernAu 14 KeroHbr: 3JreKTpoHHoe

crpoeHr.re rap6oHumuofi rpynnu;
foMoJrorur{ecKr,re prAbr, o6uaq Qopuyla,
r8oMepr4r Ir HoMeHKJraTypa

I 0 0
29.01.2024

Eu6ruorera IIOK hllp;rrlyschtltfgritq 11r 
t

http:r'lschool-col lection.edu.rrl

E. I Anu.qernabl u KeroHbr: Su:uvecxue cnoficrna;)ol
I peaKuHn fipl{coeAr,rHeHr,rt

l 0 0
29.01.2024

Eu6ruorexa I-[OK lrtrps :lirnJ sc]rool.edu. rur,

httn :/i'school-col I ect ion.edu.rui'

JI
Peaxuan oxr,rcJreHr{Jr r,r KaqecrBeHHbte

peaKur.rH anbAerr,rAoB r4 KeToHoB
0 0

02.02.2024

E u6r uore ra UO K hlq1f:1:m6EhSq].e dU4{
http :r'ischool-collection.ed u.rul

58 Cnoco6rr noryqe Hr4r iurbAe rr{.rlo B r4 KeroHoB 0 0
05.02.2024

Bu6lnorexa I_{OK https:l/m.vschool.edu.nrl

l{!p;/.s_ihqt1llr*qllce_rtercdufl U

59
OAsoocuonHbre rrpeAenbnrre xap6ouonue
KlrcJrorbr, oco6enHocra crpoeHr.rl trx MoneKyJr

0 0
05.02.2024

Bu6rnorera I-\OK https:linyschoo!.e_du. rul
Itttp:,.lschool-col lection.edu. rui

60
H:onaepur u HoMeHKJrarypa xap6ouoaux

KItcJIor, ux rpnslr,recrue csofrcrea
0 0

09.02.2024

Eu6rllorexa I-{OK https:.,./myschool,edu.rqi

htqp:r /school-col lect ion.ed u.ru/

6l
Xunauqeu<Ue csoficraa npeaft rHux
oaHoocHoBHbr x xap6oHonuxft rano, 0 0

12.02.2024

En6rnorexa qOf bgpr_l/rrryS9heSl.gdgu/
l11p;llpchool-col lection. edu.rui

62
Oco6esuocru cnoftcrs uyparLuuofi Kr.rcJrorbr.

MHoroo6pasne rap6oHorbrx KucJror
0 0

12.02.2024

Bu6lnorexa I{OK lrttrs:/ltn},sclrool.edu.rur,

bttn:iiscnoctt-col|ection'edu.rui

63

Oco6euHocru csoftcrn: HenpeAeJrbHbrx r.r

apoMarnqecKnx rap6ononux, rr,rxap6oHoBbrx,

rI4ApoKcnKap6oHosrrx KHcJror.

flpe4cranureJrr{ Bbrcunx rap6oHonurx Kr,tcJror

0 0
16.02.2024

Bu6rnorexa I{OK https :,,tmyschoo l.edu.ru/

hgpilse[SAl:lgilgSr ion. ed u. rul

64
lloHsrr.re o npou3BoAHux rap6ouonux
KI,ICJIOT

0 0
19.02.2024

Eu6lnorexa I_{OK https:/rrnyschool.edu.rur,

http:/r'school-col lection.edu.ru/

65
Cuoco6rr noJrfreHlrr u [pr,rMeHeH[e

rap6ononrrx Kr.rcJror
0 0

19.02.2024

En6ruorera (OK hggiJry.iltq9!.9dulgi
http :,y'school-col lection.edu. ru/

66
Croxsue e$r.rpu: roMoJroruqec xuir ptp,,

o6uaq Qoprtryna, r.I3oMepr,rrr u HoMeHrsrarypa
0 0

23.02.2024
Bu6ruorera UOK hEUsluUWhSSj.qdU4/
http:/r'school-col lection.edu. rur'

67 O[suqecxne l,r x]rMlrrrecKrre cnoficrsa eQupon 0 0
26.02.2024

En6ruorera I{OK lrttps:/lrn-vschool.edu.ru,'

http:/r'school-col lection.edu.rql

68

PeueHue pacu€rurrx 3aAaq: [o ypaBHeHHK)

xnr4lr.recxofi peaKqr,rr4, Ha onpeAeneHne

MoreKynqpHoft Qopnayru opraHlrsecKoro
0 0

26.02.2024

BH6rnorexa I-(OK https:;'/myschool.edu.rui

http:ilschool-col lection.edu.ru,i



69

BEUICCTBA

flpaxrr.rvecxar pa6ora J\l's 3. PeureuHe

3KCnepI,rMeHTZuIbHbtx 3aAaq I]o TeMe

"Kap6ouonure Kr,rcJrorbl. Cloxstre eQnplr"

I 0
01.03.2024

Eu6ltore ra t-[Oli i i i I p: ; iu"l- gglroo Lcd u. rur'

http:lr'schoc!1-c'o.l l-!.< r ic r;. i.i1q.3.1'11,,

70
Xuprr : crpoeHue, Su:uuecxne u xlrMr,r'{ecKr4e

cnoftcrsa (rhaporns) 0 0
04.03.2024

En6lnorera l {OK hrrps :,'r[$!hoSl&d!.Iqr
htto:i,/school-c()l l('('r irln erlr r r,',,

7l
Oco6eHuocu csoficrs xupoB, coAepxaur4x
ocTaTKr4 HenpeAenbHbrx xHpHhrx KncJroT.

Xupu B rrprrpoAe
0 0

04.03.2024
Bu6ruorexa UOK htipf;/ip:t st beSL4:{UtUl
http ;,/lscht-rol-co I lection.edu. rur,

72

Mula xax coJrr,r Bbrcullx xap6ouomrx
Kr,rcJlor, Hx MoKrrree aeficrBne. flongrne o
cuHrertrqecKr.rx Mor.oulux cpeAcrBax (CMC)

0 0
08.03.2024

11.03.2024

Bu6luorexa I-IOK https:i/nryschool.eclu.rui
trttp:,tsclool-cotlectiorr.edLr.rui

Eu6nuorexa rIO* nrOrrr^r.,r,ro,..0u*
lUlpJrrsbeel:scllcgian.sdu.rui

t)
fenernqecxas cBr3b yrneBoAopoAoB H

Kr,rcnopoAcoAepxaulnx opf aHr,rqecKr,rx

BEIUCCTB

0 0

074
Pacq€ru no ypaBHeHr.{rM xr{Mr{ltecKrrx
pearulrfi 0

11.03.2024
Bu6luorera I{OK https:,../nryschool.eclu.ru/

http:/school-collection.edu.lui

75 0 0
\.nutgMatuauut lt OoooiueHFe 3HaHI,Iu no
reMe -i

t5.03.2024
Bn6luorera I{OK https://m."-school.eclu.n/
http :/lschoo I-col lection.edu.mr,

76

O6uras xaparfleprlcruxa yfJreBoItoB n

ruraccnQr,rrauru! yrureBoaoB (naouo-, 4r.r- lr
norncaxapuau)

I 0 0
18.03.2024

En6luorexa I{OK htfps:lr'myschool.edu.rur,
htlp,rLfShAel:ScrllgSlA n.p d u {ui

Mouocaxapu4u: $uruuecrcue ceoftcrna 14

HaxoxAeHHe B npr.rpoAe
I 0 0

22.03.2021
Er6luorexa I]OK https:/m,vschool.edu.qll

h[,p./..iXhe_o_L_caLL_e--qjisn'_-e...drl,.l$i

Elr6;ruorera qOI( frttp*l,,,rfu;*rl.rduro,
Irttn:r'lschool-col lection.edu. rul

78
ilpltnreueHue fJItoKo3bI, e€ :Ha.{eHae n

xH3HeAerTenbHocTl, opraHH3Ma
I 0 0

01.04.2024

79
,{ucaxapugrr : caxapo3a, Miurbro3a t,t JraKTo3a.

HaxoxAeune B npr4po.[e u npxMeHeHue

,uucaxaplI[oB
I 0 0

0t.04.2024

05.04.2024

Fudrrlrore ra UOK httpl :/_myr-Ch_q'1l-l;id q;11,i

ntto:lscnool-co

Eu6nnorera UO* nr,Orr****
Irttp :/r'schoo l-col lection. edu.rur,

Eu6nuoreraUOKhm.i:iigly"lq._btl()l-_e-du.ru.:

http :,y'schoo l-co I lectiotr.eclu. ru

80

flonucaxapnAbr : crpoeHr4e MaKpoMoJreKyn,

$uru.recxue n xr.tMuqecKr,re cnoicrna,
rrpr.rMeHeHue

0 0

8t floHsrle o6 ucxyccrneHHbrx BoJroKHax 0 0
08.04.2024

82
PerueHlte pacr{erHbrx 3aaaq Ha onpeAeJreHr,re

.rloJrr4 BbrxoAa [poAyKra peaKrlr4r.t or 0 0
08.04.2024

Bu6ruorexa I-lOK https :linr)'school.edLr.rLr/
http;/lschoo l-col lection.edu.r,r,'



83

TeopeTuqecKtt Bo3i\,{o)kt toro

Cucreuaru:auux n oGoduesne gHaulrft no
pa3Aeny U 0

12.04.2024
Bla6ruorexa UOK lrttfX,tr:tn1!_qlr_qgl.gdg,rui
Itftn'lr'qnhrrnl-r'r'l la^ti^- an,, -.,./

84

KoHrporrHar pa6ora rro reMe

" Kncropogcoaepxautre opraHr,rqecKHe

coe.III,IHeHHtrl
I 0

15.04.2024
Eta6rnoreraUOI(ht_tp=r;lln)1-g!:h_Q-qi.s)-dq.tg.:

http:,y'school-collection.edu.ru/

85

ANanHrr : xlaccuQnxaqnr, crpoeHne MoJreKyJr,

o6ular $opruyna, lr3oMeprrr, HoMeHKJrarypa r,t

ipnsrvecxue ceoficrsa
0 0

t5.04.2024
;
http:/r'schoo l-co I lection.edu. rur'

86
Xmr,ruqecxue csoficrna aluQatuuecrux
AMI,IHOB

I 0 0
19.04.2024

Eu6ruorexa UOK htprr4nUshool.edu.rut
http:iscttool-collection.edtr.ru1

En6luorexa IIOK hft;r.',,n1r*l*o1.",tr',r./
hltp/ssbqa!:sq!l-e_-clts!*-e.du:u1

Eu6rnorexa IIOK hnprl,,.'"L;;; 
"dur.o1http:,.7schoc,l-col|ection.edu.ru/

Eu6anorexa IIOK hgps:dqyrqh-Qol__qdg_.f.U
trttp:ilsctroot-collection.edtr.ru/

Eu6ruorera uo*,'n;il;..'*
httn:/ischool-col lection.edu.ru/

6u6lnorera I{OK https:,y'myschoo l_edu.rw
trtp:,,iscnoot-collection.edrr.ru/

En6rHorexa I-IOK hrtp*ln\u;;ot..d*Il-
hlln:li'school-nrrllocr'in. nrl,, .,, ;'

87
Anuluu: crpoeHr4e aHtarlana, oco6eHtocrH
xI,IMl,rqecKI4x csofi crs aHI4Jrr{Ha

I 0 0
22.04.2024

88
Cnoco6sr rrony{eHur u [pr,rMeHeHr,re

arlrtf arnvec rHX aM r.rHoB
I 0 0

22.04.2024

89

Ananuoruclorbr: HoMeHKJIarypa u r,r3oMepnt,

tpurr,rvecrne csoficrsa. O'raelrHrre
lpeAcraBnienu o-aMnHoKHcqpT

I 0 0
26.04.2024

90

Xltrraltqecxue csoft crna aMr,rnQrncJlor, ux
6uorrorruecxoe 3Har{eHr.re auilHoxl,rclor.
CnHres H I'I,IAp6JII,I3 [enrI,IAoB

I 0 0
29.04.2024

29.04.2024
9l

Eelxn rar np[poAHbre norr,rMepbr;

crpyKrypbr 6emos 0 0

92 Xnruuqecrue csoft crsa 6el xos 0 0
03.05.2024

93

A3orcoAepxalune rerepour,rKruqecKr,re

coeArlHeHr,rr. HyueuHoaue Kr,rcJrorbt: cocraB,

crpoeHr,re u 6uoloruqecKaq porb
0 0

06.05.2024

06.0s.2024

Eu6lnorera {OK https:/,inyschool.edu. rur,

bltd&-q-henl:sd.!eqlia&eilq.ru_

Etl6rnoreraUOKlf tp-i_;/it_I1:i._g.he9l..-e_*1.&li
httu:/;'schoo l-co I lection. edu.rui,

94

rlparrrvecxar pa6ora Ns 4. PeueHue

3KcnepnMeHTiurbHbrx 3aAaq rlo TeMe

"A3orcoaepxaurre opraHnqecKue

coe.[uneuul"

I 0

95

flpaxrlrvecxar pa6ora Ns 5. Peurenue

SKcrrepr.rMeHTaJrbHbrx 3aAaq no TeMe

"Pacro3gagaHHe opraHxqecxux coe4IlHeHufi "

l 0 I
t0.05.2024

Bu6l norera I_{OK https ;i/myschoo l. eclu. ru/
http://scltool-co I lection.ed u.rur'

Eu6lnorexa {OK https:l,rrnlsclrool.edu.rur,
96 Kourpolruar pa6ora no reMe I It 0

I



"AsorcoAepxauue opraHrlqecKue

coeruHeHLt" I tlniioii hEplcshesl:qqllsctl 0& lrd lr.l I i

Eu6rnorexaI-(OI(h6gs.limysqh.tttl,-\r-dit_.t!,L

htto:y'school-col lection.ecl u. ru,r

97

OcHosHrre noHrrr,rr xI,rMr4 rr

BbrcoKoMoJreKynflpHbrx coe4uHeuHft ll
MeTOAbI I'rX CI,IHTe3a 

-nonllMepl,t3au[t 
x

IIOJItIKOH.4eHCaUnt

0 0
13.05.2024

98
fllacruaccu. Vrurusauua n nepepa6orra
TIJIACTHKA

I 0 0
17.05.2024

Bn6ruorexa L{OK [lp;/1gis-!ltq9l..S_dU,$l
Itttp:tiscnoorc

Bra6ruoreraIIOKffi
http:ischool-colleciiorl.etlLr.r

Bu6luorera I{OK https:,y'm.vschool.eclu.ru,/

h{p: l^x.Jeqlse.llselraus-d_u,t:rl

--__---_-6u6luorexa I{OK https:limvschool.edu.rur,
trttp:,.lscn;otoilectiorr.edu.rtr

Eu6ruorera UO* nnprr*****
http:#school-collection. edu.rui

99
Sracronaeprr: HarypzurbHbrft clrHreruqecxne
KawvKn. Pe:uHa I 0 0

20.0s.2024

100

BoloxHa: HarypturbHbre, lrcKyccrBeHHbre,

clrHTerraqecKue. lloluuepbt cneuuiurbHofo
Ha3HaqeHlrt

l 0 0
20.05.2024

t0l
llparrnvecxar pa6ora Ns 6. PeueHr,re

3KCTIEPI{MCHT€IJIbHbIX 3AAAq TIO TEMC

"Pacno:uagaHue nJlacrMacc I,I BoroKoH"
I 0

24.05.2024

r02
O6o6uenrEe H c r.rcreMarr,Barlur r,r3yq e HHoro

Marepraanai[o reMe "Bucoro*,roJreKyJupHbre

coe.[uuegul" t
0 0

27.05.2024

oEillEE KOJIHT{ECTBO TIACOB nO npofpAMME t02 J 6
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:wn
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l' 'r"*" ypoKa

gJreMeHToB (s-, p-, d-, f-

PacupeAeleHr{e gneKTpoHoB

rro aroMubruop6uraaxv

flepuogr.rvecxuft 3aKoH rr

. flgpr.ro.4uvecK{tr ctrcreMa

,IllM-IaqecKr.rx gJreMeHron,{. I,I.
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YTIEEHO-METOruIqECKOE OBECTIEIIEHIIE
OEPA3OBATEJTbHOTO IPOTIECCA
OE'I3ATEJIbHbIE ITqEEHbIE MATEPIIAJIbI T,Nfl, I^IEHI,IKA

. ){.vrv,vrs,l I xnacc/ EperrarrH B.8., KysrueHro H.E., ,{posgoe A.A., JIyHun B.B.; uog pe4axqnefi

JIyHnHa B.B., O6qecrBo c orpaHnqeHHofi orsercrseHHocrbrc <,POOA>; AxquoHepHoe o6qecreo

<<I4sAarerbcrno <<flpocneqeHue))

. Xr.rMufl, l0 xnacc/ Epeunn B.B., Kysrnreuxo H.E., Tepeuuu B.I4.,.{pos4on A.A., JIyHuu B.B.; noa

pelarcqneft JIynnHa 8.B., O6rqecrBo c orpaHur{eHHofi mnsrcrseHHocrbro <,SOOA>; AxquonepHoe

o6qecrso <<HgAarerucrno <flpocneqeHl{e)

METOAAqECKTIE MATEPI{AJIbI Mfl ytrHTEJlfl

Yqe6no-ueroAxqecxni KoMIUIeKc

l. Pa6o.rar [pofpaMMa yue6Horo npeAMera <<Xurvrus) ua yuy6leuHoM ypoBHe cpeAHero o6qero

''; odpasorartur r YMK rro xHMHH n. B. Epevhu4 F[. E. Kysril{eurco, B.I4. TepeRrana, A. A.
,5,. : ,1

.{pot4ona, B. B. JlynraHa r{ MeroAI{qecKHe peKoMeH.{aqHH rro ee co€TaBJrennro (anropu B. B.

Epeunn, A. A. .{posaoa, 14. B. EpervrnHa, 3. IO. Kepnuon).

2. MeroApr.recxoe noco6ne r yue6Hr.rxy B. B. Epeunua, H. E. Kysr*reHxo, B. LI. Tepenuua, A. A.

,{porgora, B. B. JIyHr.rHa <<Xnuns. Yrny6reHHufi yporeur. l0 rrtacc>> (aaropu B. B. EperrrnH,

B. H. Maxounua, O.IO. Cuuonoya,Ll. B. Epervrnna, A.A.,{pos4on,3.IO. Kepurr,ron).

3. Xlrrvl.r.fl: l0-l I xnacc. flnanupyeubre pe3yJrbraru. Cncreuasa4annia. O|OC/ Karepnua A.A.,

llsanosa P.f., ,{o6pornH [.IO. - M.: IIpocBeuleHLIe, 2013 - 128 c.

4. Cmya\uoHHbre sa4anvtr no xr{MHH: 8-l I xnaccu. OfOC / flu.ryrnHa f.B. - M.: Baxo, 2014 -

144 c.

5. PaaeqrufiA.M.Anaaxruqecxufi Marepr.ran no xHMHrr aff l0-l lruaccos / A.M. Pa,qerlKuft-M.:

flpocoeqeuue, 2019.- | 44 c.

..1' .' ,

,..ij:



uuopoBhrE oEpA3OBATEJrbHhrE PECyPCbI rI PECyPCbI CETII

I4HTEPHET

l. MylrrulaeAnftnue npe3er{Tarlnn no BceM TeMaM nporpaMMbl Alt conpoBoxAeHHt yponoB.

2.Mogynu sJreKTpoHHbrx o6pa:onareJrbHbrx pecypcoB <<Xutrlnn) (http://fcior.edu.ru)

3. Marepnaau eAnnofi KoITeKIIHLI qr.rSpoaux o6pasonareJlbHblx pecypcoB

(http ://schooUcollection.edu.ru)

4. Poccrfi crac snelcrpoHHat IITKoJIa (https ://resh.edu.ru/)

MarepnamHo-TexHllqecKoe ocHaulenne o6paaoBareJlbHoro flpoqecca

1. Mynru.rueAufiuufi KoM[blorep

2. MynrrnlaeAufi Hnfi npoeKTop

3. flpoerquosnufi oKpaH

4. Ha6op ra6rnq no opraHllqecxofi xI{MHtt

5. HncrpyxrllBHble KaproqKlr 4rr la6oparopHblx I'I npaKTnrlecxlx pa6ot

O6opyaonaHve Mfl npaKrnrlecK[x r.r,rla6oparopnrnr pa6or

1 . Ha6op, rr.ro4erefi arouos' Art CoffaBrerlllt MoAenefi uoleryl

2. Pearrnnu r.r MarepHalJru: Ha6op peaKrnBoB Arg 6asosoro ypoBHs (cornacuo nepeqHlo

ra6oparopublx, [paKTLIqecKI{x pa6ot Ir AeMoHcrpaquoHHblx onuron)

3. flpu6opu H flpncnoco6ter.us:. KoMrrneKT nocyAbr u npllHaArexnocrefi Arc npoBeAeH[t

na6oparopubrx, npaxTlrqecKr{x pa6or H AeMoHcrpaquoHHblx onbIToB (urrarnnu, npo6upxn,

rcOl6u, Qunrrpoeanruar 6yrvrara, xHMI{qeCKHe CTaKaHbI, CIIIpTOBKI', IzI3oOTBOAHUe rpy6xu,

eecu)

Harypaaruue o6renru

Kollexquu HeQru, KaMeHHoro yrnr H npoAyKToB nepepa6orxn, ruIacrMacc, BoJIoKoH.

Bn6;rnorera fIOK

httos://srVschool.edu. nr/
'.'
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