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floqcH[reJr bHafl 3arrrrcKa.

[epeveHb HopMarrrBnbrx AoKyMeHToB, uc[oJrb3yeMbrx AJrfl cocraBreHuq
pa6ovefi nporpaMMbr:

Pa6o.rar [porpaMMa rro xul.rtnu AITr ocnosHofi ITIKoJIII cocraBJreHa Ha ocHoBe:

@yH4arr,reHTrurbHoro {Apa coAepx(aHur o6rqero o6pa:ona:rtLrfl. LI B coorBercrBrlrl c
focyAapcrBeHHbrM cranAaprorr,r o6ulero o6pasoBa_Hvrfl, (upurcas MuHucrepcrBa o6pa:onanu.r
r{ HayKr.r Poccuficrcofi (De4epa\uu or 17.I2.20W-L J& 1897);

(De4epanrHoro 3arcona or 29 4er<a6px 2012 roAa, Ns273 (@e4epa,urnrtfi saKoH (06
o6pa:onaHtrr B P@r); \

Tpe6oeaHufi r< pe3yJrbraraM ocHoBHoro o6ulero o6pasonaHus., npeAcraBJreHHbrx B

Se4epansnoivr rocy.qapcrBeHHoM o6pasonareJlbHoM craHAapre o6rqero o6pasoeaHlax

BToporo rroKoJreHlr[. B nefi TarcKe frlrrbrBarorc.fl LrAeLr pa3Bvrrvrfl, vr QoprvrzpoBar{vrl
yHLrBep c ElnbHbrx yre6 Hux Aeficrr,ufi, AJr.tr ocHoBHoro o 6ulero o 6pason anra.a.

llocranosrrelrtvrfl. frasHoro focy,uapcrBeHHoro caHuTapHoro Bparra Poccufrcrcofr
(De4epaqzu <06 yrBeplrAenuu Carrflun 2.4.2821-10 <<CaHurapHo-oIrI,IAeMuororLIrIecKI{e

rpe6onanur K ycJroBlr.rrM Lr opranvrcarJvru o6yrennr n o6uleo6pa3oBareJlbHblx frpexAeHl{rx))
or29.12.2010 J\b189:

flpzra":a Mnno6pnayKvr Pocczn or 31.03.2014 J\b 253 (06 yrBep)KAeHr{}r

Se4epalrHoro nepeqH.f, yre6uuroB, peKoMeHAyeMbrx K I{cloJIb3oBaHI{ro npr4 peurn3aqlz^vr
prMero[ryrx rocyAapcrBeHHyro aKKpeAr4Tarlr{ro o6pasonareJrbHbrx nporpaMM HarraJrbHoro

o6rqero, ocHoBHoro o6ulero, cpeAHero o6ulero o6pa:onaHufl>>

Yqe6noro rrrraHa MEOy Kyreficxofi COITT rua 2022-20223yt. ro4; llonoxeHl{rl o
pa6ouefi rporpaMMe, pazpa6oraHHoro e MEOY Kyreficr<ofi

cOIII
Ycran a o6p a:onare JrbHoro 1..{p exAeHux ItzS OY Kyrefi crcofi C OilI
3a ocHosy pa6ouefi nporpaMMbr B3.rrra rrpolpaMMa Kypca xvrvruvr p.nfl. 8-9 xraccon

o6rqeo6p€BoBareJrbHbrx f{pex4eHzfi, orry6nuroshHHa.fl Il3AareJIbcrBoM <<flpocneuleHue) B

2016 roAy (C6opnurc nporpaMM Kypca xvrMkrkr r yte6uuKaM xLIMaI{ aBropon f.E.Pyasvrrrrca,
(D.f.(DenrAMaHa grs 8-9 xraccor).

B coorBercrBr,ru c yre6nuM nJraHoM MFOy Kyreftcroft COm Ha rl3freHuexr{Mnlr B

8 ruacce orBoAraTcs.2 qaca B He.qenro, 68 .racon B roA.

Ile.rru o6y'renna:

OcHoeHH e qenu vlc'y.rcHvrfl. xurvrnu HanpaereHu:
. Ha ocgoeHue eacrcueilu,ttlx 3HaHuil o6 ocHoBHhrx rroH-rrrnflx 14 3aKoHax

xvIMvIkr, xI,IMI4rI e cKofi cuun onl{Ke ;

. Ha oenadeuue yweHunwu ua6tnoAarb xl{MuqecKr4e flBlreHvrfl., [poBoAI{Tb
xr4MurrecKufi grcuepLrMeHT, npolr3BoAnrb pacqerbr Ha ocHoBe xI4MHrIecKIax Soprr,ryn
BerrlecrB Lr ypaBHe laufi. xuvruqecKux pearquft ;



. Ha pa36umue IIo3HaBaTeJIbHbIX

cnoco6HocTefi B rlpoqecce npoBeAeHl4t

caMocroflTeJlbHofo npl4o6perelg':1.s. 3lF^AHLrfi' B

r4HTepecoB vr I4HTenJIeKTyaJIbHbrX

xI4MHqeCKOfO SKCrIepI{MeHTa,

coorBercrBkrLr c Bo3HLIKaIOTII4MLI

)Kr{3HeHHIIMI4 norpe6nocrxvu ;

o H? qOCnUmAHUe oTHOIrreHr4.tr K xuM.VII4 KaK K OAHOMy r43

SyH4avrenr€urbHbrx KoMrroHeHToB ecrecrBo3HaHtrfl vr gJIeMeHTy o6qe'Ierose'Iecrofi
KyJrbrypbl;

. Ha npuv4eHeHue noryqeHHbtx 3HctH'ul,t u yueuuit Ans 6eeonacHoro

rrcrroJrb3oBaHvrfl. BerrlecrB u MarepnaJIoF-B-, 6rrry, ceJIbcKoM xossficree v Ha

Irpo?r3Bo,4cTBe, pelreHu.rr npaKTHqecKI4X 3aAarl B IIOBCeAHeBHOI{ )K}I3HI4,

rrpeAynpexAeHrrs rtsneuuit, HaHocf,rrlr4x BpeA 3AopoRtlo r{eloBeKa Ir oKpyxaloulee

cpeAe.

3aAaqn o6yuenltr.
O.unofi r43 B66Hefiruux 3aAaq ocHoBHoro o6ulero o6pasonanurs flBlrflerc.r rloAroroBKa

oo'yqaloluuxcfl OCO3HAHHOMY OTBETCTBCHHOMY nrr6opy )KrI3HeHHoro

npoQeccuoHaJrbHoro rryrtr. O6yraroqvecfl. AonxHbI Hayr{LITbc.{ caMocro.areJlbHo craBI4Tb

rlenr{ r{ onpeAeJrrrb nyrkr r{x AocrtDKeHI{t, ucrloJlb3oBarb rlpuo6pereHnrrfi e IuKoJre orIbIT B

peamnofi xI43HI4, 3a paMKaIrau yue6uoro rlpoqecca.

Xwy1ns. KaK yre6uufi npeAMer BHocI{T cyxlecrBeHurrfi BKJIaA B BoctII4TaHI4e vr

pa3B[Tr{e o6yraroqkrxcs; oHa rrpr{3BaHa Boopy)KtlTb LIX ocHoBaMpI xl,lMuqecKux zttauuit,

ueo6xo4uurrx Arrfl noBceAHeeHofi )KrI3HI,I, 3zuloxl{Tb Syn4avreHr AIrfl Aalurefinrero
coBeprrleHcrBoBaHl4r grl,rx suauuit, a raKxte cuoco6crBoBarb 6esouacHoMy noBeAeHI4a B

orcpyxaroulefi cpeAe u 6epexnovry orHoIueHLIro K neft. Pageurue [o3HaBareJIbHbIX

r4HTepecoB B rrpoqecce caMocrof,TeJlbHoro npuo6pereHufl. xl4Ml4qecKrx snanuia 2r

r4cnoJrb3oBaH6re pa3rnr{Hbrx krcrorrHr{KoB rauSopualJvrk\B ToM rII4cJIe KoMrlbrorepHblx.

Bocnurasue y6exAeHHocrr4 B rro3LrrriBHofi ponz xvrMkrvr B )IoI3HrI coBpeMeHHoro

o6nlecrsa, neo6xoAnMocrrr xuMtrqecKu rpaMorHoro orHolueHnfl. K cBoeMy 3AopoBblo I'1

oKpyx{arculefi cpe.qe.

II.rraH u pyeM ble pe3yJl brarbl.

Irlstr.IeHr,re xuMpru B ocnoeHofi rrrKoJle .qaer Bo3Mox{Hocrb Aocrllqb cJleAyroqux

p e3yJrbTaToB B H aIIp aBJIeHUI{ JI LI rI H O CTH O rO p &3BLrTLIfl':

1. Bocnr{TaHure poccuficrofi rpaN4ancrofi IlAeHTuqHocrLI: rlarpl{oru3Ma,

ffo6su r{ yBa}KeHr4ro K Oreqecrny, .ryecrsa ropAocrrl 3a cBoro Po4uny, za poccuircKylo

xr4Ml,IqecKyro HayKy;
2. Qoprr,rupoBaHlre rleJrocrHoro i MllpoBo33penrrfl, coorBercrBylorlero

coBpeMeHHoMy ypoBHro pa3Bkrrvrfl. Hayru n o6rqecrsenHofi rIpaKTlIKZ, a raKxe

coquaJrbHoMy, KyJrbrypHoMy, .s3brKoBoMy rr AyxoBHoMy MHoroo6pasuro coBpeMeHHoro

I$'dvrpa;
a

Q opvrrapoBaHl4e orBercrBeHHof o orH oIrIeHI4t K freHl,Iro, roroBHo crLI I{

crocoo H o crI,I K caMop€I3BI{TI4 IO u cauoo6pasoBaHl,Iro Ha ocHoBe MorI4BaIIuz K



o6yreunro rd rro3Hannro, nrr6opy npo$uJlbHoro o6pasonanus.Ha ocHoBe uuQopuaqnn o

cyqecrByrorlr4x npo$eccuxx u rnqHhIX npoQeccuoH€LIIbHbIX npeAroltrenutrt,

oco3HaHHoMy nocrpoeHlrro uH4vrBvrqyalrHofi o6pa:onatelrsofi TpaeKTopkrLT c freroM
ycToI4qLtBbIx

4.
[o3HaBaTeJIbHbIX I{HTepeCOB ;

o6qecrneHHo rroJresHofi, yve6Ho-uccneAoBarerlcxofi, TBopqecKoit u Apyrllx Bvrn.ax

AerTeJIbHocTI4;
5. SopvrupoBaHlre rroHlrMaHlffi rIeHHocrLI 3AopoBoro u 6esouacHofo o6paza

XLr3Hr4; ycBoeHrre rrpaBnJr vrHqvrBuqyalrbllgfo vr KoJIJIeKT]IBHoro 6esouacHoro

rroBeAeHr4.f, B qpe3BH.raftHsrx curyarJr4flx, yrpoxarorll4x xI,I3Huvr 3AopoBbro flroAell;

6. SopnrupoBaHr{e rro3HaBaremnofi u ranQqpMaIII4oHHoft xynrrypbl, B roM
rrr/rcJre pa3Bvrrue HaBbrKoB caMocrof,renuroft pa6orri= c yre6nrrrraH noco6raxuut,

KHI{|aMI4, AOCTyIHbIMLI IIHCTpyMeHTaMII kl TeXHLIIIeCKIaMLI CpeACTBaMI4

zn$opvraql4 oHHbIX rexnolorufr ;

7. $opvrlrpoBaHr4e ocHoB oKororlrrrecKoro co3HaHI4rI Ha ocHoBe np?I3HaHLrt

rleHHocrr{ }Kr43Hr4 Bo Bcex ed npo.aBJIeHI{tx u neo6xoAIaMocrll orBercrBeHHofo,

6epeNuoro orHolueHrlf, K oKpyxaroqefi cpe4e;

8. pa3Blrrrre roroBHocrr4 K perrreHl4lo rBopqecKux 3aI.ar{, yMeHI4q HaxoA?ITb

aAeKBarHbre cuoco6rr noseAenufl r{ B3aplMoAeficrsll.f, c naprHepaMl{ Bo BpeMrI yre6uofi

vr nueyre6noft Ae{TeJrbHocr}r, cuoco6nocrz oIIeHLTBarb upo6leunrre curyar\ur4 u

orrepaT?IBHO IIpI{HLIMaTb OTB€TCTBOHHbIO peuIeHUII B pa3II/FIHbIX IIpOAyKTIIBHbIX BIIAaX

Aef,TeJIbHOCTII
Kpyx{KoB€uI 11T.

$ opnrupoB aHr4 e KoMMyHr{Karr,rsHofi KoMrI ereHTHo crLI n o 6p a:onareJlbH oft ,

(yve6nax [oI4cKoBo-I4cCneAGBaTeJIbcKa{, xry6nax, [poeKTHa-[,

u.)

TCXHOJIOTI4I4

OCHOBbI

" o6Pa:onarelrHofiMeranpe.Uvrernrruu pe3yJIbTaTaMII OqBoeHI{fl ocHoBHoI,I

lpolpaMMbl o cHoBHoro o6qero o6paso Banufl- tBJlllorc.l :

1. oBJra.{eHrae HaBbrKaMr4 caMocro.rrreJlbHoro upuo6pereHl,I.s HoBbIX znanuit,

opraHlr3aquu yre6uofi Ae.sreJrbHocrrr, rIoHcKa cpeAcrB ee ocyuecrBJleHlIx ;

2. yMeHlre nJraH[poBarb nyru AocrI,Ix{eHLI.f, Ilerrefi Ha ocHoBe

caMocro{TeJrbHoro a1urvr3a ycloeufi .,ll., cpeAcrB vrx AocrLDI(eHIlfl, BbIAeJItrb

aJrbrepHarr{BHbre cnoco6br Aocrr{xeHl{.1 ueJrl{ u ert6uparb Hau6oJlee e$$exrunHuil
cuoco6, ocyulecrBJrrrb rro3HaBareilbHyro peSnercuro B orHolrleHnu Aeitcrszft no

p errreHr4ro yre 6Hrrx u rIo3HaBareJIbHbIX 3a4arl. l

3. yMeur{e rroHr{Mam upo6neMy, craBr{Tb Borlpocbl, BbIABLIrarb rtlrlore3y,

AaBarb onpeAeneHrae rroHflTn.rrM, Krraccur$uquponarr, crpyKTypllpoBarb MarepuaJl,

rrpoBoAlrrb gKcrrepnMeHTbr, apryMeHTl4poBarb co6crneHnyro rIo3I{III4Io,

SopuynupoBarb BbIBoAbI z 3aKrloq eHuA;

4. yMeHlre coorHocurb cBor{ Aeitcrsus, c rIJIaHrIpyeMbIMI{ pe3ynbraraMvr)

ocyulecrBJrrrb KoHTpoJrb ceoeft AerreJlbHocrl{ B npoqecce Aocrl{xeHrlt pe3yJlbrara,

orrpeAeJrrrb crroco6rr AeficreuiT. s paMKax rrpe.UloxeHnbrx ycnonIEfi r rpe6onattuit,

KoppeKTprpoBarb cBo?r reitcrr;ux B coorBercrBukr c I43MeHtrculefic.f, curyaguefi;
5. SopvrupoBaHr4e r{ pa3BHTLre KoMrrereHTHocru e o6nacrn I4crIoJIb3oBaHI4t

rEnSoprraarlI{oHHbIXLIHCTpyMeHTOB Vr TeXHI{qeCKI4X CpeACTB

(roruurrcrepoB I{ nporpaMMHoro o6ecne'rewut') KaK LTHCTpyMeHT€UIbHO



pa3BuTr4g. KoMMyHUKaTI{BHbrX
geficrnufi.;

rro3HaBareJrbHhrx yHLrBepcaJrbHbrx yre6nrx

MOAeJrr4 r{ CXeMbr AJrr peueyuxyte'Hbrx r{ no3HaBareJrbHbrx 3aAarr;

6.

7. yMeHI4e I{3BJIeKarr Ian$opuaqurc u3 pa3nkrqHbrx LrcrorrHlrKon (nnnro.rax

yMeHI{e co3AaBarb, rlpl{MeH.xrb u upeo6pa3oB6rBarb 3HaKLr r4 clrMBoJrbr,

cpeAcrBa Iraaccosofi unQoprr,raqkIl4, KoMIIaKT-ALrcKz yre6noro HEtsHaqe:avrfl, pecypcbr
I,InrepHera), ceo6oAHo rlonb3oBarbctr clpaBorrHofi rzrep arypoi1 B ToM qucre H Ha
3neKTpoHHbIX HocI4TeJIf,x, co6ruo4atb HopMbr unooprraaqnoHnofi trz1upare.rrbHocrLr,

=--:='-
TIOJI63OBATbC.{ OCHOBHbIMII IO|UI{CCKZMU

MoAenrlpoBar.vIfl, o6rxcneuux, peureHrI.rl
\

9. yMeHr{e opraHlr3oBbrBaTb CBOIO }KI{3Hb COOTBCTCTBIdII
npeAcraBJIeHZ.[MuI o 3.qopoBoM o6p€t3e xtr{3Hl{, [paBax n o6ssanHocrrx rpax(AaH]rHa,
IIeHHo crfl x 6rttux, KyJrbrypbr 11 coqn€LJrbHoro 83 a?rMoAe itcrnnn;

10. yMeHI4e BbIrIoJIHtrb rlo3HaBareJrbHbre I{ lpaKTrlrlecKrae 3a4anLrfl, B ToM
qlrcJre npoeKTHbre;

11. yMeHIle caMocro.[TeJlbHo Lr apryMeHTHpoBaHHo orleHr{Barb cBor{
peitcraux n Aeficrsl4.f, o.qHoKJIaccHLrKoB, co.qepx(areJrbHo o6ocnoerrBafl npaBvrJrbHocrb
krIrr4 ouru6o.rHocrb pe3yJlbrara u cnoco6a Aeir,crBns., aAeKBarHo orleHr{Barb
o6texrunHyro rpyAHocrb KaK Mepy $arcrra.recKoro r4Jrr{ npeArroJraraeMoro pacxoAa
pecypcoB Ha pelueHue 3aAaYLI, a TaK)Ke cBOI4 BO3MO)KHOCTH B AOCTT4X{eHVTV qenn
onpeAeneHHofi cJro)KHocru;

12. yMeHrre pa6oraru
B3ar{Mo,ueficreoearb Ha ocHoBe

B rpyrre sQQer<rzrHo corpyAHuqarb vr

KOOpAr4HarInn pa3nr.rrrHbrx noszqzfi [pr4 Bbrpa6orre
o6ulero pelreHut B coBMecrnofi AetrenbHocrz; cnyurarb raprHepa, Sopvryru4poBarb
n apfyMeHTLIpoBaTb cBoe MHeHI4e, KOppeKTHO OTCTanBaTb CBOIO rro3r4qr4ro Lr

KOOpAHHI4pOBaTb ee C IIO3LIqUU [apTHepOB,.B TOM rrlrcJre B Cr4Tyarlzlr cToJrKHoBeHLnr
llHTepecoB; rIpoAyKTI'IBHo pa3perrrarb ronQnzxrur Ha ocHoBe f{era r4HTepecoB u
uosuquz Bcex ero ) IacrHLIKoB, noracra, ra orIeHKI4 €urbrepHarr4BHbx cuoco6oe
pa3perrreHnx xonSnLrKToB.

ffpelMerurlruu oegyrrraraMr ocBoeHr,rfl OcHoeuofi o6pasoBareJrbHofi nporpavlvru
ocHoBuoro o 6 ulero o 6pas oe a :r'vrfl, flBrrflrorc.rr :

1. SopvrupoBaHl{e [epBoHaqaJlbHbrx crrgreMarr43npoBaHHbrx npeAcraBlenzfi o
BelrlecrBax, ux rpeBpalqeHurx rt npaKTr4qecKoM np]rMeHeHur4; oBrraAeHr4e uoHsrufiurrvr
a[napaToM pr clrMBoruqecKnM fl3brKoM xu][{Lru;

2. oco:Hanue o6reKTLrBHo 3Harrr,rMocrrr ocHoB xrlMr4qecKofi Hayru xan o6lacru
coBpeMeHHofo ecrecrBo3naHr4g., xnMr{rlecKrdx rlpeBparqenuft, opraHraqecKlrx pr

HeopraHI{rIecKHX BeIrIecrB KaK ocnoBbr MHofr4x rBneHLTft Nraeofi r4 Hex<t,rBofi npnpo4rr;
yuy6neuue npeAcraereHufi o Marepr{ErJrbHoM eAHHcrBe Mvrpa;

3. onnaAeune ocHoBaMrd xzruurrecKofi
aHaJru3r4poBarb Lr o6terrusHo orleHrlBarb )nI{3HeHHbre

3TIIKI4;

8. yMeHue Ha
IIpLreMaMU, MeTOAaMLI

npaKTr4Ke

na6nro4ennx,
upo6reu, nporHo3r.rpoBaurrr vr Ap.;

lpaMorHocru: cnoco6Hocrbro
cLrTy ar\nu, cBt3aHHhIe c xuwtueit,

HaBbIKaMH 6egonacHoro o6palrleHur c BerrlecrBauv\ LlcrroJrb3yeMbrMur B rroBceAHeeHofi



>KV3HLr; yMeHueM alJ8drlr3vrpoBarb Lr ilIraHupoBarb sKoron{qecKr,r 6esonacHoe rroBe.IeHae
B UeJr.f,x c6epeNeur4rr 3AopoBb , v oKpyxarcnlefi cpe4rr;

4. $opuupoBaHl4e yueuufi ycraHaBnlrBarb cB.fl3r{ Me)KAy peulJrbHo sa6ruoraeMbrMrl
xI{MUqecKr4Mu flBlrelJ?rfl:n.dVr I{ Ilpoqecca']|{vr, npol4cxoA-flrqrlM]r B MtrKpoMzpe, o6rflc1flTb
llpnquHbl unoroo6pa3rlt BeIrIecrB, 3aBI4cI4Mocrb LIX csoficrs or cocraBa 14 crpoe'vr') a
TAKX{E 3ABI4CI4MOCTb IPLIMCHEHIIf, BCIIIECTB OT I4X CNOfiCTN;

- 5. npuo6petenvrfl orrblTa I4cnoJlb3oBauLrfl. pa3ruqHbrx MeroAoB u3rreHkrr BerrlecrB;
na6mo4eHzx 3a Lrx npeBpalqeqvrflMkr rrpr4 rrpoBeAeHr4lr HecJloxHbrx xr{Mr4qecKlrx
sKcrepuMeHroB c LIcrIoJrb3oBaHrzeM la6opiidpfrblo o6opy4on aHLrflrE npu6opon;

6. yvreHve oK€t3blBarb rlepBylo rroMorrlb nprz .orpaBJreHanx, o)Korax r{ ApyrkTX
TpaBMax, cBr3aHHbrx c BerrlecrBaMr{ n na6 oputopHbrM bsqpyaonaHr4 eM;

7. ow:aleuue npI4eMaMLI pa6oru c uH$opua\uefi. xkrMr{qecKoro coAepxaHprr,
npeAcraBleHHoft B p€t3Ho Sopue (n BkIAe reKcra, $opuyn, rpaSvrxon, ra6lu.lrtrx
AaHHbrx, cxeM, QororpaQuitu gp.)

8. co:4aul4e ocHoBbI Anfl @opvrupoBa:nufl r{Hrepeca K pacrur{peHr{ro z yrny6neH}rro
xpIMuqecKpIX 3HaHuit u sil6opa xknvrvru xax npo$LrJrbHoro rpeAMeTa [pr4 rrepexoAe Ha
cryneHb cpeAHero (uomroro) o6rqero o6pasoranvIfl., a B A€rJrbHefiureu r.r B KaqecrBe
cS eprr cno e up o$ e ccnoHlrJrurofi AerreJrbHo crlr ;

9. QopnaupoBaHlIe [peAcraBleHnfi o 3HaqeHkrkr xzrMLrqecxoft :nayKkr B perrreHLrLl
coBpeMeHHhIX SKoJIorLIqecKI4x upo6leM, B ToM qrIcJIe B rlpeAorBparrleHI4r4 TexHoreHHbrx
I4 SKOJIOTLIqeCKI{X raracrpo@

Co4epxauue yve6noro rpeAMera.

PasAer l. Tervra: flepnonarlarbnbre xuMlrnecKlre rroHflrun (19 .r.)
XuMu-s B cl4creMe HayK. llogHasareJlbuoe,r,rrl HapoAHo-xos.f,ficrneHHoe 3HaqeH[e

xkrMuLr. Ce.ssr xkrwvrvr c ApyrtrMr4 HayKaMH.
Tela. Belqecrea. CsoficrBa Belrlecrn. rlucrue Berr{ecrBa 14 cMecu. Cuoco6rr oqac*u

BerrlecTB.

@zsl4'recKkre kr xrrMrrqecKl4e .aBreHux XuvrnqecKr4e peaKrlr4r{. Ilpnsuar<r{ xrrMr4rrecKr4x
peanqrafi I4 ycJIoBLI.a Bo3H?IKHoBeHkLf, u reqeHlrf xunalr.recxnx pearqzft.

Arorrau v MoneKyJIbI. Betqecrra MoJreKyJrflpHoro Lr HeMoneKyJrrpHoro crpoeHr4rr.
Ka'{ecrnenHltfi I4 Korl{qecrreHsrrfi cocraB BerrlecrBa. llpocmre pr cJroxHbre BerrlecrBa.

XnMu'IecKI4e 3JIeMeHTbI. -flgux xuvrnu.3naNrn xLIMI4qecKpIX 3JIeMeHToB, xLIMI{qecKr,Ie
Sopuynu. 3arou rocrotHcrBa cocraBa Belrlects. AroNrHair eArrHr{rla Maccrr. OrHoc vrTerrbHafl
aToMHaf, r{ MoneKyJrflpHafl Maccbr.

Balernnocm xI4MI4rrecKI{x 3JIeMeHToB. Onpe4eneHze BzuIeHTHocrr4 oJIeMeHToB 
',oS oprvrynaM ux co eAI'IHeH nfi.. C o craBJreHlre xlrMlrqecKux Q opuyn rro BaJreHTHo crr4.

ArouHo-tt'toneKynf,pHoe f{eHue. Pom M.B. JlouonocoBau {. fla-rrrroHa B co3*'"krLr
ocHoB aToMHo-MoneKynf,pHofo rreHr{.[.

3arcon coxpaHeHr4rr Maccbr BerrlecrB.



Xul,tl.recKrle ypaB:e|e].ius. Tuurr xuMr{qecKKx peaKunfi. KnaccuSurcarynx xpIMI4rIecKLIX

peaxqufr rto qucrty u coCTaBy I{cXoAHbIX I4 IIoJIf{eHHbIX BeUIecTB.

@
OgsaXouJleHue c O6pasqaMq npocTblx I4 CJI9)KH6IX BeIIIgCTB.

O4nopo4Hble 14 HeoAHopoAHbIe cMec1a, cnoco6rr ?I3 pa3Aene6v1fl,.

Ourtr, LIJIIIo cTpllpyloqufi 3 aKoH coXpaHeHLIf, Mac cbl Beqe crs.
XUtNtU.IeCK?Ie COeApI :rre:glvI[. KOJIUqeCTBOM BeIIIeCTSa I MOJIb.

Pasroxegue MaJraxtrra npvr HarpeBaHIaH, ropeHlIe cepbl B KLIcJIopoAe I4 Apyrne rrIrIbI

XLIMUTIeCKLIX peaKIII{fr .

BraaeoSuJrbMbr Br.rAeoKyp ca Anfi 8 rnac&r-IttrI.ip-xzrMvrrr>>, (fl3blK xI4MlIu)>.

Kounarr-ALIcK (XuMI,Ltr. 8 rnacc>>.

llnaxar <<Koru.I e crBeHHbIe BerI{tI}IHbI B xLIMI{I4.

Koiunam-Al4cK (ypoKn xvrMr4r4 Kupunna rt Me@ 9 rraccu>>

Jla6opamopuue onatmw.

P acctrorp eHIIe B euIecTB c pa3lI4r{Hlruu Q uszue cKuMll csofi cts aNala.

PasAe.ueHl{e cMecu c rloMolqbro MarHLITa.

flpravreprr Susuuecrux vr xLrMr.rqecKLIX sntelr.uit. Pearqnn, unnlocrprlpyrolrlne

ocHoBHbIe npI43HaKI4 xapaKTepnux pearqufi .

PasroxeHple ocHoBHoro r<ap6ouara ueau(Il).
Pearuus 3aMeuIeH r4fl. MeAr4 )KeJIe3oM.

TexHr{K?I 6egonacnocrll rlpu- pa6ore B X[MI4qecKoM ra6uuere.

BbITeCHeHI4TI BO3,qyXa, MeTO.qOM

OsHarcoN,rJreHLT e c ra6 oparopHbrM o6opy4onaHl4eM. Crpoenue rrJI aMeHI4.

O.rucrKa 3arp.g3HeHnofi uorapeHuofi coJI?I.

Pacqelttuuesadaqu. ': r,, ,,

Brr.rucreHr.re orHoclrreJrbHofi vrolexyrxpnofi laaccbl BelrlecrBa rlo Sopvryle.
B rnzcneHl4e Maccoeoft ,qoJrla 3JreMeHTa B xI4MI{qecKoM co e,qr{HeHHrI.

YcranoeleHr4e upocrefiuefi QopuyJlbr BelgeorBa rlo MaccoBbIM.4ontM 3JIeMeHToB.

Brr.IucIeHI4g IIo XLTMI4qecKLIM ypaBHEHI4'M MACCbI HJII{ KOJI}IqCCTBA BEUICCTBA IIO

r{3BecrHofi uacce ulru KolrvyrecrBy oAHofo r,r3 BcTyllarculvx vrv [onrrarorlllxcf B peaKuull

BerrlecrB.

PasAe.n 2. Teua: Knc.nopog. Iopenue (4'r)
Kucnopo4 KaK xr4Mr4.recrufi 3JreMeHT rI flpocroe Belqecreo. Haxox{.qeHLIe B rlpllpoAe.

@ z g rE.{ e cK vre u xuvrr4q e c KI,I e c e o fi cre a. llolyt e nI4 e, trp LI MeH eHLI e .

Kpyronopor Kr4cJropoAa B rpupoAe. fopeuIEe. fopeuue BeIrIecrB B Bo3Ayxe. Ycnosu-f,

Bo3Hr{KHoBeHI{rr r4 [peKparrleH?rr ropeHr{lr, Mepbr rlo npeAynpex(AeHuro [ox{apa. OrctArt.
Bos4yx H ero cocraB. MeAleHnoe oK?rcJIeHI{e. Teunosofi sQSercr xLIM}IrIecKrax pearcqzfi.

Tonrnno u crroco6br ero cxtl4raHut.
3 aulnra arrr,roc Q epHoro Bo3Ayxa or 3 arpf, 3nenrfr .

Pac.rerrr ro xI,IMI4rIecKkIM ypaBHeHlIflM.

Eenoueupgru'
flonyren ue u co6prpaHl4e Kl{cnopoAa MeroAoM

BbITCCHEHI4fl BOAbI.

Oupe4ereHI4e cocraBa Bo3Ayxa.

oAra.s. 8-

fI p arcmurt e c Ku e p a6 omat

Ilpanzla

Konlerqgu ne$ru, KaMeHHoro y1.;Ifl LI npoAyKroB HX uepepa6omra.



llonyrenr{e Klrcnop oAa kr3 rrepMagraHara KaJr}r[ rrpu pa3JroxreHr4lr.
Onurrr, BbrrcHrroqne ycJroBr{.f, ropeHnn.
Bz4eoSrElru <<Xrtur.s. 8 KJracc. 1 .racrb>) <<KncnopoA, BoAopoA))
JIa6 op am o pH bt e onbtmbt.
OsHaxoN,rJreH[e c o6pa":qaMr4 oKcr{AoB.

IlolyreH ue u cr'oircrBa Kr4 cJropoAa.
Pacraemude sadarau.
P ac.{errr rro repMoxraMr{qecKlrM yp aBH eriiliM I 

* 
"

Pa:ge"rr 3. Tervra: Bo4opo4. (3 
".)Boaopol KaK xl{Ml4rlecrcuia 3JIeMeHT r{ rpocroe eer}e\crso. Haxo)KAeHue B npr4poAe.

@Hslr'{ecK:r'e vr xuv'antecKue csoficrsa. Bo4opoA 
- BoccraHoBrrreJrb. llolyreHkre BoAopoAa

n na6oparopuu 14 [poMbIIxJIeHHocrz. llpuvreHeHlle BoAopoAa KaK gKoJrorr4qecKr{ qlrcroro
To rrJr?rB a Lr cblp br AIrfl xuMvrrr e cxo fi ttp oMbIIIrJre HHo crr4.

Mepu [peAocrop ox{Ho cr u npvr pa6ore c Bo.qopoAoM.

[eapuqmpgw,
llonyreHl{e BoAopoAa B a[[apare Kunna, npoBepKa BoAopoAa Ha qlrcrory, ropeH4e

BOAOpOAa, CO6upanae BoAopo,qa MeroAoM BbrrecHeHr.ffi Bo3ryxa r{ BoAbr.
B:auuogefi crsze BoAopoAa c oKcr{AoM vreau(Il).
O6pa:uH Kr,rcJror ra corefi.
,{efi crnn e p acrBopoB KLr cJror Ha prHArlKaropbr.

flolyreHrae BoAop o Aa Lr lr3freHlre ero csofi crs.
PacHemuorc sadaru.
Perueuue pa3rrrqHhrx rr4[oB 3aAaq.
PasAefl 4. Teua: Bola. Pacrnopu (9.1.)
Bo4a - pacrBopl{renb. PacrnopuMocrb BeruecrB B BoAe. Onpe4eneHr4e naaccoeofi

,{onPI pacrBopeHHoro Belr{ecrBa. Mero,4rr ottpeAeJleHld.rr cocraBa BoAbr 
- aHaJrLr3 LI cr4HTe3.

@rasz'recKhre u xLIMIaqecKze csoficrBa BoAbr. Boga B npupoAe Lr croco6rr ee oq1rcrK7r.
Kpyronopor Bolbr B ilpzpoAe.

Ieaoucmpouuu
Bsauuo4efi crnvr e BoAbr c Mer€urJranau (narpzeM, KEurbrlueir,r).
B:azuo4eficrnue BoAbI c oKckIAaMr4 KaJrbur{4 n Soc$opa. OnpeAeJreHrde rroJrfreHHhrx

pacTBopoB I4HAuKaTopoM. ,l 
,

Bu4eo@ulru <<Bo4a>>

Jf a6 op am opuut e onatmot
B sauuo4eft crsze B oAbr co cJroxHhrMr4 Berue crsaN{ra.
Ifp arcmura e c rc a.r p a 6 o m a.
llpnrorowreHrle pacrBopoB c onpeAenesrlofi uac coeofi 4orefi
pacrBopeHHoro BeqecrBa (conu).
Pctcqemuorc sadauu.
HaxoN4eHI,Ie Maccoeofi AoJII4 pacrBopeHnoro Berr{ecrBa B pacrBope.
BH'IHcreHIae Maccbl pacrBopeHHoro BerrlecrBa H BoAbr Airs [pvroroBJreHnrr pacrBopa

olpeAe Jrenuo ft KoHqeHTp arJLru.

B v4eo$vltvr <<B o4opo.q)



Brr.{zcreHue Iro xI{MnrIecKLIM ypaBHeHHrrM Maccbl rro H3BecrHoMy KonuqecrBy
BelrlecrBa oAHofo 113 BcTynarcrrlkrx r4nu noJrlrqarolupxcr B peaKrlkrr4 BerrIecTB.

PagAe.n 5. Te*ra: Ko.ru.recrBeHHbre orHo'rueHnfl B xrrMrru (7 'r.)
Korn.IecrBo Belr{ecrna. Morb - eALrHr4rIa KornqecrBa BerqecrBa. MolxpHaflMacca.
Brt.{ucneHufl. c I4cIroJIb3oBaHLreM noHgrufi (Korl{qecrBo BerqecrBa>) Lr (MoJlspHaf,

MaccD).
3arou Aaora4po. Molxpnufi o6reu r€BoB.

O6r€uHue orHorrreHlrr r€t3oB np 14 xr{Mr4qe cKr4x peaKrl}r.fl x.
Pacqemuute sadaqu. =_.- -...tn

B H.rracreHl{e Maccbr BerrlecrBa.
Brt.IHcneHI,Ie KoJIHrrecrBa BelrlecrBa. \
Brr.rzcreHne MonspHofi iuaccrr.
BH.rucreHlre MoJr.[pHoro o6reua ra3oB.
PasAer 6. Teua: Baxnefiml{e KJraccbr HeopraHrqecKrrx coeArrHeHufi (13 v.)
OrcprArr. Knaccra$vrKar\vrfl. OcnoeHrte u KlrcJrorHhre oKcuAbr. HoueHruurypa.

[s E.r e cK Lre u xLrMkrr e cKr,r e c s o f crn a. llonyr eHvr e . llpurra e He Hr{ e .

OcHosaHu.f,. KlaccaQrrKarJvrfl,. Houeurnarypa. @usu.recrlle Lr xraMlrqecKue csoficrsa.
Pearqux Hefi rp alu sarJnu. llolyrenv e o cHoB a:auit r4 r{x rrpnMeHeHrae.

Kzcnorur. KnaccIE$nraqux. HouenrJlarypa. @ugu.recKvre u xr,rMkrqecKr,re csoficrsa.
Bsrrecnuremurrfi psA MeraJrnon H. H. Eererona. llpravreHeHue KrzrcJror.

Coru. Knaccr,r$vrKaIJvrfi. Houeuxrurypa. Outsz.recKr.re n xr{Mr4rrecKrre cnoficrna.
Cuoco6rr nonf{eHlr.s corefi .

f eueru.IecKa.rl cB.rr3b Me)KAy ocHoBHbrMr{

3Haroucrno c o6pasrlaMu oKcr4AoB,

Hefirpanu3arlrrr rlenoqu xncnorofi
B u4e o S ranrrra << O cHoBHbre KJraccbr H eopraHLrqecKr,rx BerrlecrB).

Onurrl, noATBep)KAaroque xI4MI{qecKIae cs ofi crBa KLI cJlor, ocHonanu fi .

Ifparcmuqecrcaflpa6oma.
Peruenue sKclepl4MeHT€trrbHhrx 3aAaq
HeopraHrrrrecKrlx coe4zHeHufi >>.

PasAer 7,Teva: [epuo4n.recKufi 3aKoH. CrpoeHue aroMa. (5.r.)
llepnrre roIrbITKr{ ruaccuQnKar\nu xr4MrrrrecKr{x 3JreMeHToB. lloH.arne o lpyunax

cxoAHbIX 3JIeMeHToe. XuN,Iz.{ecKLIe gJIeMeHTbI, oKcLrAbI H flrApoKcu4br Korophlx npo.rrBJurror

avrQorepHrre cnoficrna. llepzoAr4qecKr4fi garoH A. I,I. MeHAeJreeBa.
flepzo4Iar{ecKa.f, ra6twra xnMurrecKr4x oJreMeHToB. fpyrnu r4 rrepr4oArr. Koporxuit u

AluHurtfi BapLIaHTbI rlepl4o.4l4rlecrofi ra6wrqu. 3Hagesue [epr4oAnqecKoro 3aKoHa. XusHr z
Aef,reJrbHocrr [. I4. MeHAeJreeBa.

Crpoenze aroMa. Cocrae aroMHbrx rAep. 3nexrpouu. I4soronrr. CrpoeHue
oneKTpoHnrrx o6oJloqeK aroMoB rrepBbrx 20 snerr.reHToB neplroAutrecrofi cr4creMbr [\. W.

Meu4eleena.
Xapanrepr4crkrKa xLIMLTqecKI4x gJIeMeHToB rJraBHbrx noAlpyrn Ha ocHoBaHr{r4

tronoxeHz-r r llepuoAr4qecKofi czcreue Iz crpoeHrar aroMa.

KJIaccaMH HeopraHr{rlecKr4x coe,quHenrfi .

,l:

KI4cJIorr, ocHoBaHr4 it u coleir.
B rrpLrcyTcTBVLr kr HALI KaTopa.

I

rlo reMe <<BaNHefirrrue KJraccbr

eMoHcmpauuu.



BIr4eoQulru <TafiHbr BeJrlrKoro 3aKoHa))

Bsanuogeficrs[e rI,IApoKcI4Aa IIrrHKa c pacrBopaMu KprcJror tI rrleJro.refi.
PasAer 8. Terra: CrpoeHue Berrlecre. Xnn{uqecKafl cBfl3b. (7.r.)

cB.'I3 LI : K O BaJre HTH a.fl H eIIo Jrflpr{Afl ., KO B aJI e HTH a.[ II Ontp Hafl , krolJ'IJafl .
BalenrHoctr gJIeMeHToB B cBere enerrpouuofi Teoplru. CreueHr oKucJreHur.

flpanzna o[peAeJreHrrtr crerreHr,r oK]rcJr eHvrfl. sJreMeHToB.

OxuclureJrbHo-BoccraHoBlrreJrbHhre peaxqrf,I4!.._,

Kpucrallr4rrecKr4e peurerKLr: r4oHHas, aroMHa.rr
cnoficrn BerrlecrB or rtllroB KplrcrannuqecKux perxeroK.

n MoJreKyirrpHafl. 3asucuNaocm

.L[euoucmpaquu.
Os HarolaJre Hr,Ie c Mo.rIeJI.rrMr4

3nerupoorpnllareJlbnocrb xrlMplqecKlrx gJleMeHtos. OqHoBHhre BLrAhr xraMra.recKofi

KpI{CTEUrJrr4qeCKI,rX p eIUeTOK KOB ULJTeHTHbTX LI

I4OHHbIX coeAlzHeHufi. ConocraBJIeHI4e Suszro-xzMlrqecr<ux ceoficrB coeAuneHuft c
KOB€UIEHTHbIMII I{ I{OHHbIMVI CBfl3fl}'.dVI.

Pac,aemude sadavu.
O 6r eir,rnrt e orH o IrreHl4.rr ra3 oB [pr4 xr{Mr4q e cKlrx p e aKrlr{rrx.
Brr.IucneHl4.l ro xlIMr{qecKLIM ypaBHeH}rrrM Maccbr, o6reua r{ KoJruqecrBa BerrlecrBa

oAHoro 143 IrpoAyKToB peaKuI4H rro Macce r4cxoAHoro BerrlecrBa, o6reuy r4Jrlr KoJrtrqecrBy
B errle crBa, c oAep)Karrlero orrp eAeJreHHyro AoJrro upzueceft .

TevrarnqecKoe rrJraHrrpoBaHrre (6tq. 2.r. n H e4e.rrro)

Ns Teua pa3Aena Koru.recrno
qacoB

8 rcracc

I llepnonau€urbHbre xr{MuqecKue uoHxlux t9
2 Kucnopo4. fopenze 4
aJ Bo4opo4. .l

J

4 Pacrnoprr. Bo4a. 9
5 Korua.re crBeHHbIe orHoIIreH vIfl. B xvIvtvIvt' 7
6 B aNnefi ur4 e KJraccbr He opraHnqecKr4x co e4zHeHrafi 13

7 flepuo4z.recKufi 3aKoH ra crpoeHr{e aroMa 5

8 CrpoeHrax Berr{ecrBa. XnuaqecK€ur cBfl3b 7


