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1 .IIO^'ICHI4TENbHA.f, 3AIItrCKA-
Pa6ovar nporpaMMa no xr.rMrzr4 xns 17 <B> xracca paspa6orana Eaoc'o*
1. (DeAepanr'oro 3axona <06 o6pa:oBaHr.rr n po> (Nt273-<D3 m 29-r2_x)r2r.);
2' flpura.a Munrzcrepcrna o6pas oBa'prn v HayKu P(D or 17 

"'as 
2012 r-l€ 413 *o6

yrBep)KAeHUA 
$ e4epan6Horo f ocy.qap crBeHHOrO O 6pa: o nareJrbrroro crdurym

cpeAHero o6qero o6pasonanux>;

3. flpurca-r MHuzcrepcrBa rrpocBerrleHn, poccuffcroft @eAepaq vftr or 1g.052023 r. J,,{b

371 <06 yrBep)KreHuIa Se4epanruoft o6pasoBareJrb'ofi nporparrm,rsr cpe.:I'€ro

A
't.

5.

o6qero o6pa-:onauvx> (3aperr4crpr4poBa n 12.07 .2023 J& 7 422g):
Ycrana MEOy ECOII Ns 7 HNa. O. KasaHcxoro;
Yqe6uoro nrlaHa MEoy ECoilr Ns 7 u^a. o. KasaHcKoro cr. Erop;noicxog na2023-
2024 yue6usrfi roA.

ocuony uoAxoAoB r< paspa6orrce uporpaMMbr no xr4MnLr, K onpeJe-regxro o6rqeficrparefl{u o6y'renux, Bocu4TaHHs pI pa3BI4THx o6yuarorquxcr cpeAcrBaMr.r yve6uoro qpeAMera
<<Xprnlras) nxs. 11 xraccos ria 6asosoM ypoBHe cocraBrrnr{ KoHuenryanbHbre tronoxegu r (DfOC
coo o n:auuoo6ycJloBneHHoCra qeneft, coAep)KaHr4r, pe3ynbraron o6yre Hnfl Hrpef0nauufi xypoBHrO noAroToBKr4 BbrrrycKHr4KOB.

Xrarrar'rqecKoe o6pa:onanue, [onr{aeMoe BbrnycKHrzKaMlr o6rqeo6pa3oeareJrb'oft
opraHlI3aIIuII' \Brrs'ercfl neorreulelrofi qacrblo vx o6pa:onaHHocrrr. Oso cJryxr4T3aBepllarcqvM 3TarIoM peanlz3allal4 Ha coorBercrByrotqeM eMy 6asosoNa ypoBHe KJrroqeBhrxqeiilrocrefi, [pucyIIIHX qelocruofi cl{creMe xuMllqecKoro o6paronauux. }rE qe'rrocrr.r
Kacarorcr no3HaHI'It 3aKoHoB npvporbl, Sopuuponanv{ Mr4poBosspeuhs u o6qefi r(yJ6TypbrqeJIoBeKa' a TaKXe gKo'IIorHrIecKI'I o6ociroeanHoro orHoureun.s K cBoeMy 3AopoBbro nnpupo4ttoft cPeAe. Peanzsyercs xnMr4qecxoe o6pasopaHr.re o6y.raloqlr xcs. HaypoBHe cpg4rero
o6qero o6pa^:onanus cpeAcrBauu yve6no.o ,rpao*era <Xuuuq), coAepx a've u 

',ocrpoe'reKoropofo o[peAeneHbr B nporpaMMe rro xzrMr4lr c y.rerov cnequ$r.ucra HayKr,r xwuuu, ed
3Har{eHlr_fi B rro3HaHr4pr [phpoAbr r,r B Marepr4a,rruofi xrr3gr4 o6rqecrea, a raKxe c yrerorrl o6qzxqeleft u [pr4HrlnrroB, xapaKTeprr3yroqr4x coBpeMeHHOe cocro"""a 

"rara*", 
cpeAEero ooqero

o6pa.:onaHras s Poccuft cxoft Oe.qepauran.

Xu*rnx KaK SJIeMeHT cl4creMbl ecrecrBeHHbrx HayK r{rpaer oco6yro poJrb B conpeuennof
IIt4BrInI'l3aIILrrr' B co3AaHI4I'I nosofi 6asrt Marepua;lsHoft Kynbryprr. Ona sHocm cnof nxna4 r
$opnazponaH'e paI{I4oHaJIbHoro HayrrHoro MbrrrrJreHr.rr, B co3AaHr.re uenocrHoro [peAcraBJreHr.r{
o6 oxpyNarolqeM Mvpe KaK o e,{unctne nplipoAbr r4 qeroBeKa, Koropoe (poprr,rnpyer cfi. B xvrMlrr4
Ha ocHOBe froHt4MaHr{r BerqecTBeHHOrO cocraBa oKpyxarcqgro Mr4pa, oco3HaHHlr B3zt}rMocBr3rr
MexAy cTpoeHHeM BelqecrB, ux cnoftcrsavrvr Bo3MoxHbrnau o6lacrsMr.r [prlMeHeHE r.

Tecso nsau^ao4eftcrBys c Apyruun ecrecrBeHHbrM' r&;;, *EMEJT crarra
Heor"beMJlelrofi qacruo Ml{poBofi xynmyplt, neo6xo.qr.rMbrM ycnoBraeM ycrerrr'oro rpyxa u
XH3HLI KaxAofo rIJreHa o6rqecrna. conpeueHu as. xkrMkrfl. KaK HayKa co3prAarenb'afi, KaK Hay*a
BbIcoKHX TexHoJloil4ft nanpaue*a Ha perreul{e rlo6arsurx npo6ner'r ycrofi.nrnoro pa3BHTr4-,rqeroBeqecrBa crrprenoft, 3Hepfernrrecxofi, nuulesoft, gKororn.recKoft $egonacnocru u
oxpaHbr 3AopoBbf,.

B coorsercrBl4l'I c ooquupr qenqMlr 14 fipprHrluuaMpr cpeAnero o6rqero o6paso BaHLrs.colepxfirue [peAMera <XuMus) (11 KJraccbr, 6a:onslfr ypoBeHb Hsy.renux) opuegTrapoBaHo
rlpenMyrrlecrBeH'o na o6rqerynbrypHylo rloAforoBKy odyvaroqvrxcs, neo6xo,qranayro r{M AJrf,



BblpaoorKl4 MpIpOBO33peHqecKI{X OpveHTr,rpoB, ycnelrHofo BKnroqeHr4.s B xr43Hb CorrrryMa,
rlpoAonxeHlrs oopa3oBaljlrrs'B pa3nI'IuHbIX o6lacrxx, He cB-rr3aHHbrx Henocpe.4cTBegHo c xunaHeft.

CocraersrollllrMl'I npeAMera <Xznauq) sBJrrrorcs 6a3osrrft *yp, (O6rqa{ vl
HeopraHl4rlecKat xLIMHs), ocHoBHbIM KoMIIoHeHToM coAepxaHl,Iq Koropblx sBnrlorcr ocHoBbr
6a^:osofi HayKI4: crlcreMa sHaHufi rlo HeopraHuqecroft xkrMr4r4(c nxmoueru{eM 3HaHr{[ ug o6qeft
xurr'ruu) u opraHEqecxofi xvrvrr4Lr. Ooplrzpoe alze [aHloft cncreurr gnanuft np1a r6rreHr{r'
rlpe'4Mera o6ecuequnaer Bo3MoxHocrb paccMoTpeHr4.s Bcero nrroroo6pasra{ BerrlecrB Ha ocgoBe
o6nirzx nouxu4ft, 3axoHoB u reopuft xnMarrr.

" CrpyKrypa coAepxaHH" nyp.o" - uo6uas r.r Heopraur{r{ecKa.f, xr.rMrrr)) cQopnuponaHa B
nporpaMMe rro xr'Mr'E Ha oc'oBe Cr.rcreMHofo [oAXOAa K u3r{eHr4lo y.re6uoro 

"Iurrp"*u 
,

o6ycnoeleua I4croplltrecKu o6ocuonannrnra pa3Br4TueM snauufi Ha onpe4erennux
Teoperl4r{ecKl{x ypoBHxx' TaK, B Kypce opraHllqecxofi xulrrzx BerrlecrBa pascMarprzBarorcfl Ha
ypoBHe KnaccI4qecxoft reopral{ crpoeHu"s opfaHr4r{ecKr.rx coeArrneHr{ft, a raxxe Ha ypoBge
crepeoxl4Ml4qecKlzx u SJTeKTpOHHbrx upegcranlenuft o crpoeHrzr{ BerrlecrB. cae.{eHHs O6
H3rraeM6IX B Kypce BelrlecrBax ,{a}orcr B pa3Br.rrr4r4 - OT yrneBo.qopoAoB AO cJro)KHbrx
6uoror^{ecKl4 aKTI{BHbx coeAlanenuft. B xypce opraHuqecxoft xuuuu ,ronyqarcT pa3Br]Tr.re
c$oplruponaHHble Ha ypoBHe ocuoBHofo o6rqero o6pasoeaHux nepBoHaqan6Hhre
fipeAcraBneHl{.f, o xuMr4r{ecKot Qnx3uo xnaccusuxarluoHHblx npl43HaKax BerrlecrB, 3aBr4ct4MOCTLr
ceoftcre Be[IecrB or r,rx crpoeHrz.f,, o xr.rMr{r{ecrcoft peatcquu.

fIoA nosrlM yrnoM 3peHLI-tI B rlpeAMere <Xnuus> 6asoeofo ypoBHr paccMarpvBaercfi"' Hsyrenuufr Ha ypoBHe ocHoBHofo o6ulero o6paronauur reoperra.recxufr Marepr.ran n
$axronoruqecKl'Ie cBeAeHIl{ o BeIrIecrB ax v xr4Muqecrofi peaKqr{r4. Tax, n qacrHocrr4, B Kypce
(O6rqa-s rr HeopraHr.rqecKarr xrrMr4s)) o6yuaroqraMcs lperocraBr_f,erc, Bo3MoxHocrb oco3Harb
3Har{eHI4e' [epr4oAl4r{ecKofo 3aKoua c o6ulereoperlrqecKlzx r4 Mero.qonorzqecxrax nosraqzE,
rnyoNe rIoH-'ITb l4cropuqecKoe LI3MeHenne SyHrcquft eroro 3aKoHa - or o6o6qarorqgfi 4s
o6lgcHsroqefi r,r nporHosrapltorqefi .

Exunas cl{creMa suaHnfi o saNuefiulzx BerrlecrBax, }rx cocraBe, crpoeHrrr{, cnoffcrsax ri
rIpI{MeHeHIrI4' a raKxe o xI'IMI'IsecKI{x peaKIII{-ax, I4x cylr{Hocrr{ i4 3aKoHoMepHocrflx npore6aH7r
AonoJlHtercfi B Kypce 1 1 rlacca SJIeMeHTaMH coAepxauur, r4Merour{Mrd'Kynbryponorgrr ecxuft w
rIplIKJIaAHofi xaparrep. 3ru sHaHIEs cnoco6crBylor rroHrrMaHr{ro B3ar.iMocBfl glr xHMuLrc rp}ryurrau
HayKaMI4, pacKpblBalor ee ponr B rlo3HaBarelrnoft I4 [paKTlrrrecroft AesreJrbHoerr{ qeJroBeKa,
cnoco6crnl'ror Bocnr,rraHr4ro yBaxeHr4.s K rrpoqeccy rBoprrecrBa s oOracru reopr4r4 m
npaKTI'IqecKI4x fipl{noxesuft xLrMnkr, rloMoralor BbrnycKHHKy opr4 eHTrrpoBarbcfl B o6llecrseHHou JluqHocrHo 3Har{I'IMbIX npo6nevax, ctix3anHsx c xuuueft, Kplzrtlr{ecKu ocMbIcJrHBarE
uir@opruaq%fio u rlplzMeHsrb ed Alx [orloJr'eHrrx 3Hanuft, perreHr{.rr r,rHTcJrJreKTyanbHbrx }r
3KclepklMeHTarbHbrx Irccne,4oBarenbcKl{x 3aAar{. B qelou coAepxaHne yue6noro npeAMera
<XuMrzt) .{aHHofo ypoBHt v3rre'I4{ op}reHrr4poBaHo Ha Sopnazponu"".o v ooyrai-*rii;
Ml'IpoBo33peH'recxofi ocHoBhr rJIt [oHl4Manux Su:rocoScnux ureit, TaKr{x KaK: Marepr.raJrbHoe
e'qlrHcrBo HeopraHl4t{ecKofo I'I OpraHl-IrrecKofo Mr4pa, o6yclonleHHooTb ceoficrs BerrlecrB I{X
cocraBoM Id crpoeHl'IeM' rlo3HaBaeMocrb rIpHpoIHbIx ssreHufi nyr€u gKcnepr4MeHTa r4 perrreHr.rt
nporllBopevuft uex4y HoBbIMI4 $arrauu fi Teoperr4rrecKr.rMr4 rrpeArrocbrnKaMr4, oco3HaHr.re ponu
xLrMrrv B peIIreHI'rI4 gKonoruqecxux upo6JIeM, a raKxe npo6neu c6epexeuur gnepferr.rqecKr.rx
pec)?coB, cbrpb.rr, co3raHr4s HOBbrx rexHoJrofHft ra uarepnalon.

B nnand pelreHlrt 3aka' BocrII{TaHI4r, pa3Br4rr4tr kr corluanrr3arl'rr o6yva;oul'xcr
npl'IHtrble [porpaMMoft no xvMI4I4 rroAXoAbI K oilpereJlenr{ro coAepxaHrzr 14 rrocrp oe11rfl
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pa3BLrTLre no3HaBaTeJrbHbrx r4HTepecoB, trHTeJrJreKTya"rrbHbrx r4 TBopqecKrax cloco6HocTefi

o6yraroquxcr: cnoco6socru caMocrosretrbHo nprao6perarb HoBbre 3lna:r'las. ro xr,rMlrr{ B

coorBercrBrar,r c )Krr3HeHHbrMr{ norpe6HocrqMu, I4cnoJrb3oBarb coBpeMeHHbIe rznSoprrrauuoHHbre

TexHoJroruv IM rror4cKa v aHanfi43a y.re6Hofi r.r Haf{Ho-nonyrrpuoft ran$oplrautrkr xkrMu-uecKoro

co.uepxaHl{s;

$oprrrupona:n:ae v pasnurue y o6yuarorur4xcfl accoqrrarr{BHofo r.r Jrorur{ecKofo MbrrrrJreHr4r,

na6lroAareJrbHocrr.r, co6paunocru, axKyparHocrr4, Koropbre oco6enno neo6xogrzlrrt, B

"rracTHocTlr, 
IIpI4 [JIaHI4pOBaHI4I4 r4 npOBeAeHr{H Xr.rMr4qeCKOtO SKCrrepriMeHTa;

BocflLrranlre y o6yuarorquxcr y6exg€unocru B fyMaHr4cruqecrcofi HanpaBrrenHocrrr

xtrMrrvr, ed eaNnoft ponfl B perrreHr{r.r ruo6artrurx npo6neu paulroHaJrbHoro

npl{poAorlolb3oBaHvs, frorroJrHeHus 3HepfeTur{ecKux pecypcoB 14 coxpaHeHr4r npr4poAHofo

paBuoBecplf,, oco3HaHl4-s seo6xoAuuocru 6epeNuoro orHorrreHprs K npupoAe rr cBoeMy

3.4opoBbro, a raKxe npuo6pereHr4rl olrbrra Hcrronb3oBaHufl nonyqeHHbrx zuasuit rnfi Trpvnflrvs,

rpaMorHblx peueHIafi B curyaq:aflx, cBr3aHHbrx c xlMr,IuecKr4Mri ffBrreHr,rsMr,r.

B y.re6Horvr rIJIaHe cpeAHero o6rqero o6pa:onaru4r rrpeAMer <Xauug>> 6a3oBoro )poBHs
BXoAr.rr B co craB rrpeAMerHo ia o6 tacru <Ecre creeHHo -Haf{Hbre rrpeAMerbD.

O6rqee qlcro qacoB, orne4enurrx Anfl r,r3yqeHtrfl. xkrMr4v, na 6asononn ypoBHe cpeAHero o6qero
o6pasonanus, cocraBJlrer 34 qaca. [annax nporpaMMa rro xLrMHrr n I i <B> Knacce s 2023-2024
yre6nou ro4y 6y4er pe&rrr3oBaHa e o6reNae 33 uacon, 1 qac n HeAeJrro. B panrxax peanv3arlnvr

npeAMera <Xurr4uq) n ypounofi AesrenEHocrrr ocyqecrBrrrerctr npo$opueHTarlr4oHHa.rr pa6ora n
"' 11 (E> Knacce.

Cpor peanrasaq:av pa6oueft nporpaMMbl- 1 rol.



2. C OAE PII{AHIIE OE)^rEHUfl .

11 KJIACC.

oBIIIAfl I4 HEOPTAHI,IqECKA_f, XVIMUfl

TeoperuuecKrre o cHoBbr xr{Mr{r.r

xurvru'aecnuir SJIeMeHT. Arou. -f,apo aroM4 rr3ororrbr. oremponuax o6onoqxa
3nepreruuecKl{e ypoBHI'I' no,qypoBHr{. Arounrre op6u'rutu, s-, p-, d- eneuesru. oco6en;";;;
pacnpe.4eneHl4t 3neKTpoHoB rlo op6nranalr B aroMzlx 3JIeMeHToB nepBbrx uerurp€x nepr4oAoB,
3lexrpouuaa xon(paryparlu.s aroMoB.

flepuo4uuecxrfi 3aKoH lr llepuogriuecKa{ cr{creMa xprMurrecKlrx gJreMeHToB A. u.
Meirreleena' Cessr rrepnoruqecKofo 3aKoHa vr. rlepnoan recr<oft cucreMbr xr.rMr.rqecKr.rx
SJIeMeHToB L. 14. MenreleeBa c coBpeuennoft reopaeff clpoeua{ aroMoB. 3arouonepHocrrz
[I3MeHeHI4fi csoftcrs xI4MHr{ecKI]x gJIeMeHTon n o6pa:yeMbx F}rr,r [pocrbrx r4 cnoxHbrx BeslecrB
no fpylnaM I'I rlgpl{o.uarra. 3naqeHne [epuoAl4r{ecKofo 3aKoHa B pa3Bprr}rr.r HayKr.r.

Crpoeuue BelrlecrBa. Xnuuqecrag cBr3b. B"l, xrnvnqecxofi cB.f,3r4
HeloJrrpHatr r4 [onfipHarr, LroIJ]i.As, Merarrr,rqecra-r). Mexasnsrcr o6pasonauvr
xr.rMr.rqgcKoit cF'ssu (o6rr,reHnrrft r{ AoHopHo-aKrlenropHrui). Bo4opo.maf, cBs3b.
Snerrpoorpr4rlarenb'ocm. creue'b oKrrcJreHus..vronvt:Karr{orrbr E aFEoEbr.

Berqecrsa MoneKyJlspHoro I4 HeMoneKynf,pHoro crpoeur,rf,. 3aros rrogro.rrHcrBa cocraBa
BelrlecrBa' Tuusr KpI4 crtrnnl4secKl4x peur€ror. 3aeucprruocrb csoficrBa BerqecrB or rvrrra
Kpr4crannr4qecroft penr€rxu.

. fIoH-fiTI4e o AlacnepcHbrx crlcreMax. tr4crpttmre r.r KoJrr'roa,rybre t'*op"r. Macconax 4onr
BerrlecTBa B pacTBope.

Knaccz(puraqux HeoprauuvecKl4x coeAznenrafi. Houenxnarypa HeopraHr.rqecKrrx
BerrlecrB. feirerl{ {ecKaJr cBs3b HeopraHnr{ecKr{x BeqecrB, np}rHaAne}Kar[ux K pa3nr4qHbrM
KnaccaM.

Xunauqecrat peaKIIIat. Knaccn@uxauur xnMrsecKnx .peaxqufi B HeopraHpsecxofi n
opfaHnqecxoft xutr'tutl. 3axon goxpaHeHl4s Maccbr BerqecrB, 3aKoH coxpaHeHr4r{ ll [peBparr{eHprfi
3Hepfr{r.r fipu xuMurrecKnx peaKrlr{rx.

Cxopocm peaKIII'Iu, ee 3aBl{cl4Mocrb or pa3nuqHbx (faxropon. O6pannrure peaKrrr{u.
XUM*Iecxoe paBHoBecue' oar<toprr, Bnlirrorqve Ha cocrorHr'e xr.rM'qecKor-o paBno Becr4fi..
IlpHnqnn JIe lllarenre.

3lexrponurl4qecKa.f, AHccoIIIlaIIHs. Curnnlre u cla6bre gneKTpoJrETbr. Cpeqa BoAHbrx
pacrB op o B B errlecrB : Ktr c ras,, n eft rpanlnaf, , rrle JToqHa{.

OxHclnrelbHo-BoccraHoBr4TetrbHbre peaKllr4t4. 
-+

SrcnepuueHTarlbHble MeroAbI Id3yr{eHlrs BerrlegrB r4 rrx flpeBpan(enufi: AeMoHcrparlr4s
m6lIEII <llepuo.uu'recKafl c'creMa xr.rMr'trecKr4x glreMeHToB A. H. MerreJreeBil), r43yr{e'r4e
MoAeneft Kpr4crannulrecKr.rx perueror, na6nroAenue u orrr{cague AeMoHcrparlrroHHbx pr

naoopatopHblx orIbIToB (pa:noxeul4e rrepoKcr4Aa BoAopoAa B qpacyrcrB uu Kara1rk6 aropa,
OTIPEAEJICHI4E CPEAbI PACTBOPOB BEIIIECTB C ITOMOIIIbIO }'H}IBCPCAJIbEOTO EHAI{KATOPA, PEAKIII,I}I
I{oHr{oro o6naena), npoBeAeHl4e npaKrl4rlecroft pa6orrr <Bnnsxlle pa3rr,rrrHbrx Sarropon na
cKopoprs xr4Mr4qecKoft peaxqzu>.

Pac.rdrnrte 3al;arrv,

(KOBaJreHTHat

rosaneHrHoft

Barenrrrocm.



Pacq€ru ilo ypaBHeHI4qM xHMI'IqecKLrx peaxqafi, B ToM rrucre repMoxr4Mprr{ecKae pac.reTbr,
pacveTbt c prcEonb3oBaHpreM roHsTr4s (MaccoBas AoIS BgrUeCTBa)).

HeopranuqecKaq xrrMus

Heuerallrr. lloloxenrae HeMeraJrJroB e flepzogr.recxofi clrcreMe xr.rMr4qecKax
eleuenron !. 14. MeH,4ereeea n oco6eHHocrr{ crpoeHr.rr aroMoB. OrasuqecKze cnoftcrea
HeMeraJrJron. Annorporrrlr HeMeraJrJroB (Ha npuuepe Kr{cnopoAa, cepbr, Socsopa ra yuepoaa).

XraMra'{ecxae ceoftcrsa eaxHefirxrlx HeMeranrroB (raloreuon, cepbr, asora, Soc6opa,
-yrJlepoAa 14 KpeMHuq) u nx coe.4I4HeHLIft (oxcuaos, Kr.{cnopoAcoAepxraqr{x K[roJror, Bo,qopoAgbrx
coe4rznenuft).

flpulreHenue naNH eft rrr'X HeM eraJrJroB 14 r.rx co e.4r{uesuft ,

Merallrr. lloloxeuue MeTaJIJIoB e llepuo4rl-{ecxofi cacreMe xr.rMr4rrecKr4x eleuenron,I[.
l'I. MeHaeneesa. oco6eHHocrll crpoeHr4r gneKrpoHHrx o6oroqeK aroMoB Merar,qoB, O6uue
Su:uuecrue ceoficrea MeraJItIoB. 3rerrpoxunln.recxufi pflA Hafipflxenufi MeraJrnoB. Kopposrax
METAJIJIOB.

o6ruue cnoco6u nonyr{eHl4s MeraJrJroB. flpuvreueHr4e MeraJrJron n 6rrry r{ TexHr,rKe.

3xcnepnnreHTtuTbHble Merorbl trcyteHLrs BerlecrB rr ux npenparqeuufi: r6freHr4e
KonJreKrlr{r4 <Meranlrr ra crrJraBbr), o6pa:uon HeMeraJrnoB, pelreHr{e gKcrrepuMeHTaJrbubrx

3?{a'4, Ha6lrorenue pr onkIcaHl4e AeMoHcrpaurroHnbrx v na6oparopntx onbIToB
(nsaurrao4eficTBl'Ie rl{rpoKclrAa tu'rroMuHr,ls c pacrBopaMr4 Kr,rcJror n llero-{eft, KaqecrBeHHbre
peaKqr{r4 Ha Karr4oHbr Naerzurros ).'' 

Pacqeruue 3a1aqv.

Pacqdrrr Maccbl BeIIIecTBa uru o6:sdrraa ra3oB rro r43BecrHoMy KoJrr4r{ecrBy BerrlecrBa,
Macce u:ru o6rduy oAHoro pI3 f{acrBy}oqux B peaKur,ru BerrlecrB, pac.reru Maccrr (o6relra,
Kor[qecrBa BelrecrBa) npo.4yKToB peaKIIHI4, ecnla oAHo r{3 BerqecrB r4Meer rrpr4Meclr.
' Xznrus r{ }Ktr3Hb

Polr xnuuH e o6ecnerreHul,I 3Kororr4qecrofi, gHeprerr4r{ecxofi u nurqeeoft 6esouacHocrn,
pa3BI4TI4H MOAI4IIHHbI' floHsrue o HayqHbIX MeroAaxr rro3HaHr{fl BeruecrB w x11M1IqecKr.rx
peaxqufi.

flpeAcraereuuq OO OOUII4X HAYI{HE,IX TTPIIHI]ITNAX IPOMbIIIINEHHOIO NONr{EHI{-'I
naNHefrurux BerrlecrB.

qe-rroeelc B Mrrpe BeIrIecrB n MareprriuroB: eaNHeftruue crpor4Te.rrbHbre Marepr4aJrbl,
KoHcrpyKIILIoHHbIe Marepl{anbl, KpacKIl, creKJIo, KepaMI4Ka, MarepI4aJIbI AJUr oneKTpoHrdKrir,
HaHoMarepvrunt, opfauuqecKrre v MrrHepanE Hrre ygo6peHr.il.

Xuvns u 3AopoBbe qerloBeKa: npaatuta r4cnoJrb3oBaHr{f, rreKapcrBeHHbrx [penaparoB,
trpaBl4na 6esonacHofo ncnoJlb3oBaHl4.s [penaparoe 6rnosoft xLlMrrkrB noBceAHennofi Nr4snu.

MeNnpe4uerHbre cBtr3u.

Pea-rllsaquf, Mex[peAMerHbx cnqsefi npu n3r{euuu o6ulefi r{ HeopraHiitecnofi xr,rMr{r4 B

11 r-uacce ocynlecrBntercfl qepe3 IzcrroJrb3oBaHr4e KaK o6n1ax ecrecrBeHuo-HaytrHbrx rollrruir,
TaK I'I noHxr[ft, SBn{IOII{I4XC-S CuCT€MHbIMII .qJLs OTAgJIbHbX IIpeAMeTOB €CTOCTBeHHO-HayIHOpO

UIIKJIA.

O6ruue ecrecrBeHHo-Hayr{Hbre rIoHrrrLI{: nay-rHrtfi tpaxr, nrrrore3a, 3aKoH, Teopr4q,
aHa,TLr3, cHHTe3, uaccuQnxajJprfl) ilep[oAl{qHocrb, ua6lroAeHue, sKcrreplrMeHT,
MoAenr.rpo B aH.Idez r,r3 Mep eHr,r e, qBJreHpr e.



:J

ouspna: Mareplrr, oHeprur, v'acca, aroM, gJreKTpor{, qporou, neftrpoH, von,
paAuoaKTI4BIIocrb, MoneKyJIa, gHepferr4tlecxrafi ypoBerrb, BerqecrBo, TeJro, o6tdu, arpe
cocrofiHl{e BeqecrBa, (fnsuvecrue BeJIlIqI,IHbr r{ e.u{Hml6r rD( E3Mepeur,rr, cKopocrb.

Euonoms: KJrerKa, opfarrr{3M, grocr,rcreM4 6uoci[ep4 Maxcpo- vr

BI,ITaMI,rHbr, o6iraeu BerqecrB B opraHLBMe.

feorpa$ur: M[HepaJrbI, ropHlre rlopo.4bl, [oJregnbre trcKorraeMrre, TonJILrBo, pecypcbr.
Texuororras: xLIMLIqecKat npoMbfirrnenuocrb, MeralJryprbr, tp*BoAcrBc

clpolrTenbHbD( MaTepr.raJroB, cenrcroxogdgrserrnoe [porr3BoAcrBo, rrfiuleBat
lpoMLmneHHocrb' 0aprvraqeetaqecKarl rlpoMbrrrrJreHgocrb, [porl3BoAcrBo KocMerr.rqecK]il,!
npelapaToB, IIpOI'I3BOACTBO KOIICTpyKIII'IOIIH6D( MaTepI{aJIOB, 3JIeKTpOHI{al rlpoMrrmnennOCrri
HAHOTEXHOJIOI.I4H.



3.fIJIAHI4PYEMbIB PE3I/JIbTATbI OCBOEHT4fl IIPOTPAMMbI fIO
XVINIUTId HA EA3OBOM I/POBHE CPEAHETO OEIIIETO
OBPA3OBAHM'I.

JIIIIIHO CTHbIE PE 3YJIbTATbI

ofoc Coo ycraHaBnllBaer rpe6oBaHl4s K pe3ynbraraM ocBoeHn.rr o6yqarcqvMr{cs
EporpaMM cpe.{Hefo o6qero o6pa:onanua (ruunocrHbrM, MeranpeAMergbrM 14 rrperMetruru).
Hayruo-uero4uuecxofi ocnoeofi rnfl pa:pa6orru [naurzpyeMbrx pe3ynbraroB ocBoeHus
nporpaMM cpeAHero o6rqero o6pasoeairvrfi. flBllflercs cprcreMuo-AesreJrbHocrsrrfi noAXoA.

B coorsercrBrr'r c cI4creMHo-AetrenbHocrHbrM rroAXoAoM B crpF(Type nr4rrHocrHbx
pe3ynbraroB ocBoeHl{.f, npeAMera <Xulrus> Ha ypoBHe cpeAHero o6qero o6pasonaHras
BbIAeJIeHbr cneAyrouEe cocraBrrrlouEe:

oco3HaHr4e o6yuaroruzMrzcr poccuficr<oft rpaxAaHcKofi u4enrnqHocrr4 _ foroBHocrlr K
caMopa3BLITrTro, caMocTo.f,TeIbHO CTrr v caMoorrpeAeneHplro ;

HaJrr4rrrre MorIrBaIIrrH x o6yveHrzro ;

ueneHanpaBneHHoe pa3BLrrue BHyrpegHr.rx y6ex4euuft rz.rHocrv Ha ocHoBe KJrroqeBbrx
rlenHocreft u vcr opv.uecKrlx rpagwluit 6a:oeofi HayKV xlr.vruu;

roroBHocrb 14 crloco6nocrr o6yuaroulzxcs pyKoBoAcrBoBarbcs e ceoefi ,{erreJrbHocrr4
ueHHocrHo-cMbIcJIoBbIMI4 ycraHoBKaMu, lrpucyrqr4Mrr rlelocruofi crrcreMe xr{Mr{qecKoro
o6pa.:oeaHur;

HaJII4qI4e npaBoco3HaHl{s SKoJlorz'{ecxoft Kynbrypbl v cnoco6uocrr4 craBlrrb rlenr{ r4

cTpor4Tb xr.r3HeHHbre nnaHbr.

Jluqnocrrrrre pe3ynrTarbl ocBoeHus nperMera <Xunrus) Aocruralorcr B enuHcrBe
yve6noft a Bocrllzrarellnofi .4esreJrbHocrr{ B coorBercrBprr{ c fyMaHl4crrrr{egKl{Mr,I,
coql{oKynbrypHbrMr4, AyxoBHo-HpaBcrBeHHbrMr4 rIeHHocrsMr{ Lr ulLeanaMu poccuftcrcoro
fpaxAaHcKofo o6rqecrea, [ppIHsrbIMpI e o6uecrne HopMaMH u [paBr.rnaMr4 [oBeAeHr,r-f,,
cnocoocrnyrollll{Ml'I npoqeccaM caMono3HaHr4q, caMop a3Btrrprfl r{ HpaBcrBeHHoro craHoBJreHr4.s
rr,rtrHocru o6yrarorqzxcl.

Jluqsocrnue pe3ynbrarbl ocBoeHl4s rlpe.qMera <Xarrr{) orpaxa}or csoplrNpoBaHHocrb
orIbITa nognaearenbHoft v npaxruvecxofi Ae{TeJlbnocrrr o6yralorquxcr uo peanr43arlr{ra
npl,rHsrbrx n o6rqecrne rleHHocrefi, B rona rrr4cre B rracrz:

1) rpaxaagcKoro Boc[r.rraHuq:

oco3HaHl{{ o6yuaroruuMHcs cBol4x KoHcrr.rryrlraonHbrx rrpaB r4 o6ssaHuocrefi, ynaxegr.rs K
3aKOHy 14 rpaBonoprlKy;

npeAcraBneHl4q O COqlIanbHbIX HOpMaX V npaBunax MexJrlrqHocrHbrx? orno[reHraft s
KOJIJIEKTI{BE;

roroBHocrr{ K coBMecriioft rnopvecxofi AerreJrbHocrr{ rrpu co3AaHlrv yre6nrx [poeKToB,
peIrreHIIIr yve6nrrx Lr fro3HaBareJrbnbrx 3alLa.tt, BbrrroJrHegr{u xr4Mr4rrecKrrx gKcnepr{MeHToB;

' cnoco6HocrH tIoHI{Marb H rIpI{HI4Marb MorrrBbl, HaMepeHnr, Jrofr,rKy r{ apryMeHTbr Apyrlzx
rrprr ag&rpr3e pa3nr4qgbx Br4AoB yue6uofi AeflTeJrbHocra;

2) narpuorr{qecKoro BocrluraHr.rq :

IIOHHOCTHOaO OTHOrIeHr4fi K r,rcTopr,rr{ecKoMy a HayrrHoMy HacJreAr,rrc ore.{ecreeHqoft
XI,IMI,II4I



yBaxeHras K npoueccy rBopt{ecrBa B o6lacru reopl4ld x [paKTutlecKoro [pI4MeHeHI'If,

xr4Mlrr4, oco3rraHr{rr Toto, rrTo AocrranteHl4t HayKI,I ecTb p*ynBTar AJIrITeJIbHbrx na6moAeirlrfi,

KpoTToTJILIBbIX 9KC[opLIMeHTaJIEHbIX noI{cKoB, nocTo{HHoto TpyAa yreurx u IpaKTI{KOB;

r.rHTepeca 14 rro3HaBaTeJrbHbx MoTr4BoB B nonrreHl.ill kr rlocneAyloueM aHanu3e

ran$opuaur{r4 o nepeAoBbrx Aocrr4x(eHllsx coBpeMeHHofi oreqecreeHHoft xtrM.krtr;

3) ayxonrio-HpaBcrBeHHoro BocrIIrraHI'I ff :

HpaBcrBeHHOro co3HaHI4{, 3TI4!IeCKOTO noBeAeHI4t ;

cuoco6Hocru orleHr4BaTb cuTya]qJ'']1', cBg3aHHbIe c XuMI,IqecKI{Mrr SBIeHI'IqMI4, 14

rrpr4Hr{MaTb oco3HaHHbre peIIIeHuq, oplreHTl{pyficL Ha MopanbHo-HpaBcTBeHHbIe HOpMbI U

IIEHHOCTI,I;

roroBHocrrr oueHr{Barr ceod rroBeAeHr{e 14 rlocrynKlr cBolrx ronapilqefi c nosuql4t

HpaBCTBeHHbIx II [paBoBblx HOpM I{ OcO3HaHue noCIIeAcTeHft orux ilOCTynKOB;

4) {oprrlIlpoBaHl{fl KyJlbrypbI 3AopoBbfl :

rroHr4MaHr4.f, rlegHocreft 3AopoBofo pr 6esonacuoro o6pa:a xH3HpI, neo6xoAl4Naocr!

orBercrBeHHofo orgorrreHr4s K co6crBeHHony SusuuecKoMy ll [cuxl4qecKoMy 3AopoBbro;

co6[roAeHur rrpaBrrn 6esonacHoro o6parueHns. c BelrlecrBaMra n 6mry, noBceAHeBHoi

xpr3Hu I{ B TpyAoBofi AeqremHocrll;

rroHr{MaHlrr UeHHocrr,r trpaBr4n I4HAI4BI{AyaJIbHofo Yr KoJItIeKTI'IBHofo 6esonacHor(

nOBeAeHr4s B Cr{TyaIII4flX, yfpggarc111l{x 3AOpOB6IO I{ XII3HH n}OAefr;

oco3HaHr{s 11ocJreAcrBuft u nenpuflTrrfl BpeAHbrx npl{BbrtleK (ynorpe6neHl{s aJIKoroJIt

HapKorr,rKon, xypeHul);

5) rpyaororo BocrllrraHufl :

. KoMlrynraxarunnofi KoMnereHTnocrr4 e yre6Ho-I{ccneAoBarelrcrofi AesrenbHocril

O6tqecreegHg IIoIIe3HOfi, reopvegxOft n ApyrI4X BI{Aax ASST91bHOCTII;

ycTaHoBKr,r Ha aKTr{BHOe yqacTr.re B peIIIeH}II{ ilpaKTI4rIeCKI4X 3aAaq colll4anbHoi

HanpaBnenHocrl4 (n paurax cBoefo KJIacca, IIrKonbIJ;

I4HTepecaKnpaKTI4I{ecKoMyI43yIIeHXFQnposeccuftpa3lut{Ho|opoAa,BToMqI4cJIeH

ocHoBe rIpuMeHeHI{.u lpeAMerHbIX 3HaHuft no xnlluu;

yBaXeHLIt K TpyAy, nIoAsM TpyAa II pe3ynbTaTaM TpyAo'Bofi Ae.sreJIlHocTkri

roroBHocrrr K oco3HaHHoMy nu6opy uuAusl4AyanrHofi TpaeKTopull o6pa:onanul

6yly111efi npo$eccau r4 peanr,r3arlr.iu co6creeHHbrx xz3HeuHbrx TIJIaHoB c yudrou JIHrrHocrHbr

r4HTepeCoB, ciloco$Hocreft K xrIMr4r4,I4HTepecOB I4 rloTpe6HocTeft oOnIecTBa;

6) orcororuqecKoro BocluraHuq:
gKoror6{ecKr4 ueJrecoo6plgnoro orHorrreHl,It K IIpI4poAe, KaK I4croaIHI{Ky cyqecrBoBaHll

xr43Hlr Ha 3eule;

rIoHI4MaHr4s rro6anrHoto xapaKTepa oKono[IqecKI,IX npo6lelt, BlrLrsulrs, SKoHoMIrqecKH

npoqeccoB Ha cocrosHlle rpfipoAHofi x coquanbHoft cpearr; {

oco3HaHl4r ueo6xo.uutr,tocrll r,rcfro;r*oBaHr4f AocrI,IXeHr{it xuv'uu Ant pe[IeHI'Ifi Borlpoco

paulro HaJIbHof o rlpup oAon onb3 oBalJnfl;

aKrr4BHoro He11putTl4t geficreufi, npl{Hocsu1ux BpeA oKpyxarcUeft upupogHoft cpeAl

yMeHr4r rrporHo3rrpoBarb ue6naronpr4qrHbre 3KororuqecKue rlocJreAcrBl4s rIpeArIpI4HI'IMaeMbl

p.ei4crBvfr H rlpeAorBpalrlarb I4x;

_ ]gia]ru.qrrfi. pa3Birrofo gKororl4rrecKoro MbIIIIJIeHufi, 3KoJlorllqecKoft Kynbrypbl, onbll

.4erreJrbHocrr4 3Konorr4rrecKoft HanpaBneHHocru, yMeHI{{ pyKoBoAcrBoBarbc-fl uMrr



rlo3HaBareJlbHoft, KoMMyHI4KarI{BHoft H corrr.raJrbuofi npaxrure, cnoco6nocrlr r,r yMegr,rr aKTrrBHo
rrporr{Bocrosrb uAeorofurr xeMo$o6uu;

7) ueunocu{ HayrrHoro [o3HaHuq:

c$oplrupoBaHHocrl4 MI,IpoBos3p e:a:as, coorBercrBylouero coBpeMeHHoMy ypoBHro
p a3Bvrrvr fl . HayKr.r n o 6rqe crn en nofi rrp aKTrrr(r4 ;

noHI'IMaHIzs cnequOuru XI,IMHLI KaK HayKr4, oco3HaHr4s e€ ponra n (fopuup oBaHHrr
pallploHanbHoro HayqHofo MbIrIIreHvrs., co3AaHr{r4 rlenocrHofo npeAcraBrrenvrfl. o6 oxpyNaroqena
J'II4pe KaK O eAI4HCTBe rIpI4poIbI H qerroBeKa, B [o3HaHr4r.r np?rpoAHbrx 3aKoHOMepUOCreft u
perrreHr4r4 upo6lelr coxpaneHr.rq npupoAHofo paBHoBecaq;

y6exa€nnocrll B oco6ofi 3Haql4Mocrvr xvMkrrr Anfl coBpeuensoft u.rBr4n1r3aurau: e ee
ryMaHl{crl'Iqecroft HanpaBneHHocrl4 z eaxnofi ponr,r B ao3l;aluvt nosofi 6a:lr rraarepualruoft
Kynbrypbl' peureHnl4 r;ro6a;EHrrx npo6nett ycroftvunoro pa3Br4Tr.rr qeroBer{ecrBa - crrprenofi,
3Heprerl,Iqecxofi, uurqenofi u sroloruqecxofi 6e:onacnocru, B pa3Brrrr{r{ Me4r4rlr.rHbr,

o6ecneqeru4ll ycJIoBI4ft ycuerunoro rpyAa H gKonofr4rrecrn xorr,r$oprnofi xH3Hr4 KilKAoro qreHa
o6rqecrna;

ecrecrBeHHo-nayuuoft rpaMorHocru: noHrrMaHr.rr cyrr{Hocrr4 MeroAoB no3HaHr.rf,,
I4crloJlb3yeMbrx B ecrecrBeHHblx HayKax, cuoco6nocrr.r r4crroJrb3oBarb noJryrlaeMbre 3HaHHr Ar11
anuw]aa u o6rscneHllf, tBJIeHIat oxpyNaroqero Mr{pa r4 rrporrcxoArrqux s H€N{ ra3lreuennft,
yl!{eHl{t Aenarb o6ocnoeaHHbre 3aKJIIoqeHr4.f, Ha ocHoBe Haf{Hbrx $axron rr r{Meroqrzxcr AaHHbrx

-p {enbro nonyqeHr.rfi AocToBepHbrx BbrBoAoB;

cuoco6uocrl4 caMocro.f,TerbHo I4crlollb3oBarb xl4Mr{r{ecKr4e 3HaHI,I.tr An{ pelreulal npo6:reu
B peaJrbHbrx xr.BHeHHbrx cuTy ar\Llflx;

HHTepeca K fro3naHprro a ficcneAoBare.]rbcKoft 4etrelrrrocrrr;
foroBHocrl'I u clloco6nocru K HerIpepbIBHoMy o6pa-:oeaunro 14 car,,roo6pa:oBaur{ro, K

aKTI'IBHOMy [onyqeHHlo HoBbIX :uauufr rro xtrv'nn B' coorBercrBlrr4 c xra3genHbrur,r
norpe6uocrfrMrr;

r4HTepeca K oco6ennocrsla rpyaa

Ae-f,TeIbHOCTI,I.

METAIIPEAMETHbIE PE3yJIbTATbr

r paslr&rtrrx c(pepax npo$eccuonansnofi

Meraupe4uerHble pe3ynbrarbl ocBoeHlrr yve6uoro [peAMera <<Xralars)) Ha ypoBHe
cpeAHero o6uero o6pasosaulrr BKJrroqaror:

3Har{HMbIe Art (poprunponanl,Ifl Ml{pqBo33peHr{x o6yraroilIr4xcfl MexAr4crlr4rrnpHapgbre
(r'rexnpeguerHlre) o6qenay-rnble noH.rrrus, orpaxarcque qenocrHocrb HayrHoft Kaprr4Hbr Mr.rpa
u cllequQnKy MeroAoB rIo3HaHI,Is, I4clloJrb3yeMbrx B ecrecrBeHubrx Ha).Kax (uarepax, BerrlecrBo,
3Heprug, .gBJIeHI4e, npoqecc, cHcreMa, Hay'rHrtft $am, rIpHHIII4rI, rl4nore3a, gaKoHoMepHocT6,

3aKOH, TeOpUs, uccneAoBanue, na6rtoAgHHe, U3MepeHr,re, sKcnepr4MeHT n apyrue);
yHI4Bepcan6H6Ie yue6nrte Aei4ctsvs (uosnanareJrbnbre, KoMMyHr.rKarr,rBgbre,

perylxrunurre), o6ecnequsaloull4e SopltuponaHue (fynxquoHalrnoft rpitMorHocrr.r 14

coqraJrbHoft xouuereHrlrru o6yraloqzxcr;
cnoco6nocrr o6yuarorqzxcx ucrloJlb3oBarb ocBoeHHbre Mexrr4crlurrJrr{HapHbre,

Ml,IpoBo33peHsecKrre 3narr4s. v yHr.iBepcanbHbre y.re6nrre Aei,tcrnus B no3HaBarelrnoft u
corlr4aJrbH ofr nparruxe.

Meranpe4uerHble pe3yJlbrarbl orpaxalor oBnaAeHr{e yHr4BepcaJrbubrMr{ yre6urruu
rro3HaBareJrbHbrMlr, KoMMyHr{Karr,rBHbrMr4 rr pefynrrr4BHbrMl4 4efrcrnuxuu.

I7



OeraAeHue yHrrBepcaJrbHbrMn yue6Hsrvru rIo3HaBareJrbHblMrr Aefi crsuqMu:

1) 6a:onsre JroruqecKue Aeficrsuq:

caMocrosreJrbHo QopnrynrapoBarb tt aKTyana3upoBarb npo6leuy, BcecropoHue e

paccMaTpl4BaTb;

orrpeAeJrfiTb rlenu AesrefibHocrr{, 3aAaBarI napaMerpbl pI Kp}ITepI4H I{X AOCTIDKeHIil

cooTHoc rTb pe3ynbTaTbI AeqTeIbHOCTI4 C nOCTaBJIeHHbIMLI qen.gMl{;

r{cnoJrb3oBarb rrpr4 ocBoeHr4r,I sHaHI4fi upueurr roruqecKofo MbIIrrJIeHvrfr - BbI,4eJItr

xapaKTepubre rrpr,r3HaKr4 noHsrufi v ycraHaBnplBarb trx B3aL{MocBq3b, I4crIoJIb3oBar

coorBercrB).iou[e floHrrrrs Ans o6bf,cHeHl4s orAerbHbrx Sarc:ron u xnnewuit;

nrr6raparr ocHoBaHr4r H Kpr4Tepr{u Arq KraccuSuxaurau BeIrIecrB u xI,IMI'Iqecxux peaxquftl

ycTaHaBnr4BaTb ilpHrrr4HHo-cneAcTBeHHbre cBt3I,I MeXAy LI3yr{aeMbIMIr {BJIeHI4.SMI4;

crpor,rrb Jrorr{rrecKue paccyxAeHr,rr (uu4yrruensre, AeAyKTIdBIrbIe, rio anaJlorIav

BburBJrsrb 3aKoHoMepHocrr4 H ilporr.rBopeqhs B paccMarpl4BaeMblx qBJIeHI{ux, Qopruyluponar

BbIBO,[bI H 3AKIITOIIEHIIS;

11puMegqrb B rrpoqecce rlo3Haur4s, rrcrloJrb3yeMble B xI4MI4I4 cuMBoruqecrre (suaxoartt

MoAeJrr.r, npeo6pasoBbrBarb MoAerrHbre [peAcraBJIeHLI{ - xuMur{ecxuft sHaK (curunon) SJIeMeHTi

xr.rMr.rqecKa:r (poprrlyna, ypaBHeHlre xrauuqecxofi peaKIII{lI flpla peIIreHI'I[ yre6uu

IIO3HaBaTeJIbHbrX I{ [paKTI4rrecKLIX 3AAaq, [pI4MeHtTb Ha3BaHHbIe MOAenbHbIe IIpe,4cTaBJieHI4

AJr.s BburBJreHru xapaKTepHbx rrpr.r3HaKoB I{3rIaeM6IX BeIIIeCTB I4 xllMl{qecrux peaxqHfi.

2) baronue uccJleAoBareJrbcKlre Aefi crnuq :

BnaAeTb ocHoBaMI{ MeTOAOB HayrlHofo no3HaHpls BeIIIeCTB I,I XIIMI'IaIOCKUX peaxqufi;

SopvynupoBarb Uenrl v 3aqa'l'v r4ccJreAoBaHus, I,IcnoJrroBarb nocraBJIeHHbIe

caMocro.trTeJrbuo cQopuynupoBaHHbre Borrpocbl B Kar{ecrBe uHcrpyl\{eHTa rlo3Harlus u ocHoB

gu (fopuupoBaHrrq rr,rrrore3br rro npoBepKg npaBl{nbHocrl4 BbIcKa3bIBaeMbIX cyxAeHHfi;

BnaAeTb HaBbrKaMr4 caMocTofTeJrbHofo 'nIaHI4poBaHI4-fl kr IIpoBeAeHI{t ) IeHI4rIecKL

gKcrrepr4MeHToB, coBeprrreHcrBoBarb yMeHI4t sa6ruoAarr 3a xoAoM npoqecca, caMocrofiTeJlbr

nporHo3rapoBarb ero pe3ynbrar, SopuylzpoBarb o6o6uesns u BbIBoAbI orHocI'ITeJIbr

.uocroBepHocrrr pe3ynbraroB LrccneAoBaHras, cocraBrqrr o6ocHonannrrfi or'{er o [poAenauHc

pa6ore;

npuo6perarb onbrr yreuuuecxoft rrccneAoBarelrcxoft v upoexrnoft AetreJlbHocr

lporBrsrb cuoco6noc'rr kr foroBHocrb K caMocrof,TenbHoMy norlcKy MeroAoB pelrreHl

np aKTI,IqecKIrx 3 aAaq, [pI4MeHeHI{IO pa3nur{Hbx MeToAoB n o3HaHlrfl .

3) paOora c unQopuaqueft:

opr,reHTr{poBarbc{ B pa3rrlrrHbrx ucror{HnKax IauQoprr,rauuu (HayiHo-uolyntpHi

nr{Teparypa xuMr4rrecKoro coAepxanuq, c[paBor{Hble noco6ur, pecypcbl I4Hrepuere

aHanrr3upoBarb rzn(foprr,rauuro pa3rr4rrHblx BI4AoB pr Sop* rrlpeAcraBnenvrfl, 
Kpurllrlecl

orleHr.rBarb ee Ao cronepHocrb pI Herlp orllBopequB o crb ;

(foprrrylupoBarb 3anpocbr H rrpr{MeHqrb pa3rfiqHble MeroAbI rlpr roucKe u o16o1

un$opryrauura, neo6xo4rauoft AJrr BbrrroJrHeHl4.s yue6Hux 3a!*a'r. onpe.4elenHoro rl4rla;

npzo6perarb orrbrr rrclorrb3oBauut uHSopMaIIHoHHo-KoMMyHIaKaTHBHbIX rexlrolorprfi

pa3nur{Hbrx IIollcKoBbIX Cl{CTeM ;

caMocro{TeJrbHo ntr6uparr orrrr4Mar'IbHyro $opr"ry npeAcraBnenun uu(popMaIII4I4 (cxervt

!pa(pr,rru, AIiarpaMMbI, Ta6luqu, pI4cyHKa rz 4pyrue);



I{crloJIb3oBarb Har{Hblfi t3bIK B Kar{ecrBe cpe.qcTBa ,tpu pa6ore c xr.rMr,rqec*oftvHSopn'raqr'reft: [plzMeH-srb MexrrpeAMerHbre (Susrauecrcrze v MareMaTurrecxae) 3Hr]Kr. pr
cr4lreOlbr, Qoprr,rynrr, a6lpenuarypbr, HoMeHKnarypy;

l4crloJrb3oBarb I'I 
''peo6pa:oerrearb 

3HaKoBo-craMBoJlrrqecKr.re cpeAcrBa HafJrq,{Hocrlr.
os,'raaeHrre y'rrBepcaJrbH.rMr{ KoMMyHuKaTr{BHrrun geft crBrrsMrr:
3aAaBarb Borlpocbl no cylqecrny o6cyNaaeuoft TeMbI B xoAe Ar4anora a/uttu rnaKyccLrrr,BbrcKa3blBarb vrrekr' SopnaynupoBarb cBolr ,,peAnoxeH'r orHocprrenbr{o Bbrnor*eHr4-f,trpelnoxeHHofi sa4a.ru;

Bblcrlrarb c npe3eHTaqHeft pe3ynbraroB no3HaBarelrHoft re{Tenb'ocrrr, norr{e*H'rxcaMocrotrenbHo LrIrH coBMeCTHO co cBepcTHrZKaMr4 rrpr4 BbrnoJrHeHr4r4 XIrMr{qecKofo3KcrIepaMeHTa, upaxravecxofr pa6ortr [o HccneAoBaHr{rc ceoftcrn u3yr{aeMbrx BeIrIecrB,peanl43alllru yue6uoro rpoeKTa ra Sopn'ry:u4poBar6 BbrBorbr no pe3ynbraraM npoee4€nHrxrlccneroBanl'ili nyr€lr cofnacoBa'Lrflrro3vrrJrrit n xoAe o6cyxAe'n.s n o6ueua MHeHr4{Mrr.
OeraAeHEe yur{BepcaJrbnbrMa peryJrfl TrrBHr,rMr{ Aefi crnnsuz:
caMocrotrenbHo [naHLIpOBarE 14 OCyuecrBJr.[Tb CBOrO rro3HaBaren6Hyro Ae.srerbHOCTb,ofipenen's e€ qeml v garilfr4' KoHTponnpoBarb H rro Mepe Heo6xoguuocrr4 KoppeKTr4poBarbnpeAnafaeMrrff alropurM .*eficreufr npu BbrrroJrHeHr.rz yue6ur,rx v wacrre*oBareJ]bcKr4x 3AEaq,err6vparr uau6olee srlsexruenrrft cnoco6 llx pe[reHrzr c yverou nonyrrertu, HoBbrx snanprft oBerIIecTBax H Xr4Mr.IqecKr{x peaKrlr4rx;

- ocyqecTBJltrb caMoKoHTponb cnoeft Ae.sreJlbHocrl{ Ha ocHoBe caMoaHaJrr43a wcaMOOueHKrz.

ITPEAMETHbIE PE3yJIbTATbI.

flpe4lrerHue .pe3ynbrarbr ocBoeHurr Kypca nO6rqa"
oTpaxaroT:

c0opuuponaHHocTb [peAcraBn euuit: o xunruqecxofi cocrann.sroqefi ecrecrBe'Ho-Hayvuoft KaprI'{HbI Mvrpa' ponfi *I{MI'II4 B rro3H aHLrLr frBrreu'ft npupoAbr, B $opnruponaxraHM'IIITJI.HI'I' Ir Kynbrypbl n'qHocttz, e€ Syuxquonalruot rpaMorHocru, Heo6xoAuMoft .qr.trpenreHl4t npaKTHr{ecKI4x 3aAaq v SKororlTr{ecKrl o6ocnoeaHHoro oruorueurz.s K cBoeMy3AopoBbro r{ rp?rpoAHoft cpele;
BJIa'{eHrde cucrelroft xI'IMI4qecKI4X SWAuufr., KOTOpaq BKnrogaer: ocHoBorlonafarorrlnerIoHtrI4'[ (xuuu'recxzfi elelreur, aroM, u3oron; s-, p-, d- enexrpoHHble op6uratmaroMoB, rroH,MoneKyna' MoJIb' uolxpHrrfi o6rdu, BaJIeHTHocrb, gneKTpoorpr4llare.rrb'ocrb, 

crerleHboKLIcreHI4-fi' xl{Ml{qec*aq cBs3b (xonaleHruax, Tro*Hafl., MeraJrJrrlqecKar, so,(opo,q'as)"Kpl{crannuqecKat peruerra, Tr4rlbr xr4M'rrecKr4x pearqufi, pu.r"op,-'t r;;;;;;'HeSneKTpOnI4TbI' greKTponlzruqecKat 
AHCC Or\r4at\vs,, oKI4CJII4TeJrb, BOCCTaHOBr,rreJIb, cKopocrbxtzrr'ruqecxofr peaKUr4r'r, xr4M'qecKoe paBHoeecae); Teopau v 3aKoHbI (reopux3neKTponuraqecxofi ,4r4Ccorlr4arlr4rz, nepao4avecrufi 3aKOH [,. w. Meu4ereena, 3aKOHcoxpaHeHu.f, Maccbr BerrIgCTB, 3aKoH coxpaHeHl4rr r.r upeBpar{eHrr, SHepfr.rr4 [pr4 Xr.lMr4r{ecKr{xpearlluxx)' 3aKoHoMepHocrl{' cr4N'lsorl4qecxaE .s3bIK xr4Mwr4, M,poBo33peHqec6r,re gHaprrs.,

NEXAIqUC B OCHOBE NOH}IMAHH,I IPI4I{I4HHOCTH KI CLTCTEMHOCTI,I XI{MHI{ECKI,IX XleNE11111I.,
$axroloruqecKl{e=cBeAeHns o ceoftcrnax, cocraBe, lonyr{eHrr u u 6esonacHoM rzcrloJlb3oBaHrrlzeaxHefrmux HeopfaHl'qecKux BelqecrB e 6rrry r.rpu*a""acxoli 4e'e.rrbHocrn r{enoBeKa:

w HeopfaHfiqecKafi xt4Mr{s)
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c(foprraupoBaHuocrb yltenuft BburBJr-r{Tb xapaKTepHbre rrpra3HaKu no:axtuit,

I4X B3aI'IMOCB{3b, I{C[IOJIb3OBaTb COOTB€TCTByTOQUe IIOHsTI4fl rrp}I On]ICaHr.IU HeOpfaHI{rIeC

BerrlecrB r't lrx rrpeBpauJervrft;

cQopMltpoBaHHocrb y"naenr.rft EcrroJrb3oBarb xprMr4r{ecKyro cr.rMBonvKy Ans cocraBJre

$opvryn BeIrIecrB rr ypannenuft xlrMr4r{ecKux peaKrlr{ft, c}rcreMarr4qecKyro HoMeHKr

(IUPAC) u rpwuuwrbHbre Ha3BaHr4s orAeJrbHbrx HeopfaHrlqecKr.rx BerrlecrB (yrapnuft
yrneKl,Icnblf ra3, aMMI4aK, rarr€nag l43Becrb, Herarn€na-g LI3Becrb, fII,ITbeBat coAa, uuprar i
APYTl{e);

c$opltupoBaHHocrb yuenuft oupeAenqrb BaneHTuocrb Ir crerreHl oKr.rcJreHxr xr,rMr4secran

3JIeMeHToB B coeAl4HeHr,rqx pa3nuqnofo cocraBa, Bprr, xr4MuqecKoil csgsu (xonalenurar-, trannas
MerarrllqecKail, BoAopoAHaJI) B coeAl{HeHvrfrx) Tr4rr Kpl,rcraJrJrr{rrecKofi peur€rxu KoHKperHofc

BeIIIecrBa (arounal, MoneKyffipnzul, I{oHHaJI, MeraJrJrrauecxar), xapaKTep gpeAbr B BoAHbr:

pacrBopax HeopraHurrecKux coe4rauenuft ;

cQopltupoBaHHocrb yrraeurafi ycraHaBnr4Barb rrpr.rHaAne)Kr{ocrb HeopfaHr.rqecxr4x Berrlecrr

rlo I4x coaraBy x onpe4el€HHoMy rcnaccy/rpynle coeAr,rHenuft (npocrrre BetrIecrBa - MeraJrJrbr r.l

HeMeTaJIJrbI, OKCLIAbI, OCHOBaHI,I-tr, KIICJIOTbT, arvloOrepurre fr{ApoKcI{A6I, co[r,r);

c(popnaupoBaHHocrb ylrenufi pacKpbrBarb cMbrcJr flepuoAruecKoro 3aKoHa n. V.
MenAereesa v AeMoHcrpl4poBarb efo crrcreMarr{3upyorqyro, o6sxcnrdrenbH}To u

rrporHo crlrr{ecKyro S ynr<qrarz ;

cQopuupoBaHHocrb yuenuft xapaKrepr43oBarb eneKTpoHHoe crpoeHue aroMor

xl{MvqecKl4x 3JIeMeHToe 1-4 nepr{oAoB llepao4uuecxofr cucreMbr xr.rMtrqecKr{x eleueHron r{. LI

Men4eleena, ucnonrsytr IloHtrr4r (s-, p-, d-erercrponnue op6uraru>, ((3Heprerr{qecKr4e

ypoBHI,I), o6tscHsru 3aKoHoMepHocrlr I,I3MeHeHlrr ceoficre xuMr.frrecKux gJreMeHToB I{ r{:
coeApII{eHHfi no nepzoleM v rpylnaM flepno.Ulruecxofi crrcreMbr xr{Mr{rrecKprx gJreMeuTos A. IrI
MeHAereesa;

cQoplrnpoBaHHocrb ytrrenuft xapaKTepr{3oBarb (onncrrnart) o6que xr.rMr{qecKr4e

cnoftcrea HeopraHllqecKHX BerrlecrB pa3nr4{Hbrx KJraccoB, rroATBepxAarb cyr{ecrBoBaHr.re

reHeua-{ecxoft cBs3H MexIy HeopfaHnr{ecKr4Mr4 BeruecrBaMr{ c [oMo[Ibro ypanriennfi

cooTBeTcTByrouux xnMrrr{ecKr,rx peaKrlraft ;

c(poprr.rapoBaHHocrb )",{eHLIt xnaccz(fuqupoBarb xr.rMnqecKlre peaKrlr& no pa3rr{qHbrM

rIpLI3HaKaM (ulacny Lr cocraBy pearrapyrou{r4x BerrlecrB, TennoBoMy s$Serry peaKrlrlrr.r.

I{3MeHeHLIro creneneft oKLcJIeHLIq SJIeMeHToB, o6parnuocrH peaKur{u, yqacTr,rrc rcararm:aropa);

c$opuupoBaHHocrb yl,renufi cocraBirqrr, ypaBHeHHr peaxuHft pa3nuqHbrx rr4rroB, noJrHrre

ra corparu0HHblg ypaBHeHlrs pealiquft r4oHHofo o6uena, yqurbrBar ycJroBr4s, npn Koropbrx grll

PEAKIILII4 IIAYT AO KOHIIA;

c$oplrHpoBaHHocrl yruenuft npoBoAurb peaKrlr{u, no,qrBgp)Krr[orqr,re Ka.recrnennnrfi

cocraB pa3nkIrlHbrx HeopfaHl,IqecKlrx BelIIecrB, pacno3HaBarb o[bmHbrM nyr€lr lzoHbr.

lpl{cyTcTByroqr4e B BoAHbrX paCTBOpax HeopraHr.rqecKr4 x B eruecTB ;

cQopuupoBauHocrb yrvrenufi pacKpbrBarb cyrrlHocrb oKr{cJr}rrelbHo-BoccranoBr4TeJr6Hbrx

pearquft nocpeAcrBoM co craBJreHuq ereKrpoHHoro 6masca erux pearcquft ;

cSopvrupoBaHHocrb 1'rraenuft o6rqcHsrr 3aBrlclrMocrb cKopocrr4 xr.rMr4qecxoft peaxuvlr or.

pa3n[qHbrx $arropor; xapaKTep cMerrleHr,rs xraMuqecKoro paBHoBecrrs. B 3aBr.rcr,rMocrr{ or
BHeIgHero nos4eft creux (npraHqrau JIe Illarertle);

c(foprr,rraponaHHocrb yrr.renraft xapaKTepr,r3oBarb xr.rMr.rqecKr{e npoqeccbr, JrexailIue B

ocHoBe rIpoMbIIrIneHHoro nonyqeuur cepnoft Kr{cJrorbr, aMMlraKa, a raKxre c(poprr,uapoeaHuocrr
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npeAcraBneHlrfi 06 o6uilx HayrrHbIX npr{Hrlr4nax r.r oKoJrofr4qecKux npo6lenaax xr4Mt4r{ecKofo

nporr3BoAcTBa;

cSopnruponaHHocrb ylaenuft ilpoBoArrrb Bbrrrr.rcreHl4q c r,IcnoJlb3oBaHr4eM rIoHflTHt

(MaccoBas Aon.u BerrlecrBa B pacrBope), o6rdunrrx orHorrreHrrft rasoe [pr4 xrlMr.rqecKr4x

peaKlln-sx, Maccbl BelrlecrBa unra o6r€lra ra3oB rro r{3BecrHoMy Konr4qecrBy BerrlecrBa, Macce

ulu o6reuy oAHoro LI3 yqacrByrorllrx B peaKqrrn BerrlecrB, TerrrroBoro s$(pexra peaKrlr.rr4 Ha

ocHoBe 3aKoHoB coxpaHeHl4s Macgbr BerrIecTB, [peBparrleHr4r r4 coxpaHeHr4r SHepfr{r{;

" cQoprrll4poBaHHocm yrreuuft co6moAarr [paBr4na rroJrb3oBaHnfl xr4Mvrqecxoft uocy4ofi a
la6oparopnrnt o6opyAoBaHr{eM, a raKx(e rpaBr.rna o6parqeuux c BeurecrBaMrr B coorBercrBlrr4 c

I{HcrpyKur4{Mr4 rro BblrroJrHeHr4ro la6oparopHbrx xr4Mtrr{ecKr4x onbIToB;

cQopuaponaHHocrb y"l,reHLrfi nJIaHLIpoBarb r{ BbrrorH.flTb xr4Nrra-{ecKufi gKcnepI4MeHT

(pa:loxeuue [epoKcr{.{a BoAopoAa B npr.{cyrcrBr4r4 KaraJrr.r3aropa, onpeAeneHr.re cpeAbr

pacrBopoB BeluecrB c rloMorrlbro yHr4BepcanbHofo r4HAuKaropa, BrrkrflHvre pa3nr.ir{Hbrx $arropon
Ha cKopocrb xHMHqecrofi peaxqrrr4, peaKrlr.rr4 I4oHHoro o6uesa, KarrecrBeHHbre peaKllr4rr Ha

cylrQar-, r<ap6ona'r- I4 xnopliA-aHlloHbr, Ha Karr4oH aMMoHr4f,, perrreHrre SKcrrepr.rMeHTaJrbHbrx

3aAaq no reMaM <Merallu> n <Heltera:r.nrr>) B coorBercrBtrrr c [paBranaMrr rexHlrKr{

6egonacnocrl4 rrpu o6paruenraa c BelrrecrBaMkr lr;ra6oparopHrrlr o6opyAoBaHr4eM, rrpercraBnsrb

pe3ynbrarbl xLIMI4qecKoro oKc[epr4MeHTa B (popnae 3anucu ypanHeuraf coorBercrByroqrx
pearqufi u QopvrynupoBarb BbrBoAbr Ha ocHoBe 3rr,rx pe3yJrbraroB;
' 
-n c$opuuponaHHocrb ynaeHuft KpI4Tnr{ecKH a*aJrLrsr4poBarb xr4MlrrrecKyro uH(foplraqurc,

noJlf{aeMyro vr3 pa3HbIX r4crorrHr4Kon (cpeacrea raaccoeofi KoMMyHHKauvrr1 I,Inrepner ra

aPYrux);

cQopltllponaHHocrb ynreuraft co6moAarr rrpaBirna sKoJroruqecKr4 uenecoo6pa3Horo

rroBeAeHr.rfi n 6ury r{ TpyAoBoft Aesre;nHocrr{ B rleryrx coxpaneHr{r cBoefo 3AopoBbq r.r

oKppKaroqeft npupo.UHofi cpe.Uu, oco3HaBarE onacHocrl eo3AeficrBr{s Ha )Kr4Bbre opraHr{3Mbr

onpe4en€nHblx BeIrIecrB, rroHnMafl cMbrcJr noKa3arens llAK, roscHqrb Ha upirMepax cnoco6rr

yMeHbIxeHI4s Ii rlpeAorBpauleHuq rrx BpeAHOro eos4effcrBrig. Ha opraHpi3M r{eroBeKa.
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