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PETIEH3I4f,
Ha rrporpaMMy Bneyporrnofi Aesre,'rruocru (npyxorc)

<<Xurvrfiq BoKpyr Hac)>

yquTeJIq xr.rMr{r.r

MEOy COIII J\b 12 uw.VI.II. Bup.renrco cr. Ilas,roncxofi
Anrounnrr A.nerccan4ponnu Apceurreeoft

Pa6o.ras rrpolpaMMa BHe)?oqnoft AerreJrlHocrr4 no xrrMr4r4 <<Xr.rrr,rrfi BoKpyr
Hac) frrrreJrr Apcentenoft A.A. paspa6orana B coorBerarBrlu c rpe6oraHzxun
(De4epa.,rrnoro rocygapc'rBeHHofo o6pa:oearelruoro craHAapra ocuoBuoro
o6rqero o6pa3oBagur, paccqrrraHa Ha oAlrn roA peaJrr,r3arlnv v \pe[Ha3HaqeHa Art
o6yvarorquxc.a 7 xtacca. Korrzqecrgo crpaHrrrl - 15. llporpaMMa rBJrrerct
qacTblo I4HTeJIJIeKTyZIIbHO-IIO3HaBaTeJIbHOfO Ha[paBJreHrir nneypovnof
AerreJrbHocrl4 r,r paclrr4 preT coAepxaHr{e npofpaMM ooqefo obpa3oBaHvr no
K14MI4U.

Arryarurocrr u qelecoo6pa3Hocrb riporpaMMbr 3aKrroqaerc.s B pa3Br4Tr,rur

npeAMerHbrx, MeranpeAMerHbrx, .Jrr.rqHocrHbrx pe3ynbraroB o6yvenzr y
frarlr4xcr. Oua novoraer perrrarb 3a1aqv o6pa:onaurax Ha ceroAHrrrrHrafi genr n
ycBoeHrrr4 cJroxHoro MaTepr4ajra IIo xr4Mr.tI,I.

I-{em nporparr.rMbr - BBeAeEr4e frarur4xcr 7 wracca B coAepxaHr.re [peAMera
xvtMplr4., Qoprr.ruporanrae ecrecrBeHHo HayqHofo Mr4poBo33peHrrr y rrIKoJrbHtrKoB,
HaBbrKoB flpv MeHeHr{r [oJrf{eHHbrx zuasuft u 7.trcuufi Ar.n 6esonacHoro
IrcrloJll3oBaHrzr BerrlecrB ,r Marepr4aJroB n 6lrry. perrreHl4g [paKTr4r{ecKI,Ix 3aAarr B
noscenHeguoft xr,r3H14. npeAyflpexAe nus ssreqnit' HaHocrurnx BpeA 3nopoBb[o
qeroBeKa r4 oKpyxarcqefi cpege.

OcHoeHrre opfaHu3arluoHHbre Qopurr o6y.reurir - rpyfirroBbre 14

IrH.ql,IBlrAyar.rbHbre. Ocnosurrvr4 MeroAaMr4 pa6orbr rBJrrrorcq: 3JreMeHTLr
Texuo.rroftrr4 npo6neltioro o6ytenun; greMeHTbr Ha)rHofo t4ccreAoBaHl4.s
(npoer<ruofi AerreJrbuocrr4); uerog npamNvecxofi AerrerbHocrri r.r ltfpoBbre
TexHoJroruu. llpe.qnourenne orAaercs cJreAyro Ir4M Sopvav pa6orrr:
caMocrorreJrbuax pa6ota HaA Teoperr4irecKr{M MarepnaroM no o6o6uleHuulr
[JIaHaM Ae-{TerbHocrri; pa6o'ta B rpyfirtax fiprz BBrloJrHenr.rra la6oparopHbrx r4

rrpaKTr{qecKr4x pa6ot, nrrnolueuv ro gKcnepr.rMeHTaJrbnbrx 3aAaHI4ft; ny6rurvnoe
rrpeAcTaBJreHue pe3yrETaToB rzccne4orauufr, aprlT\4eHTI4poBaHHoe
o6ocrosaHrze. Bce nepevuc:reHHbre MeroArr z Sopurr B Klpce <XuMvq BoKpyr
sac> cnoco6crByror noBbrrrreazro y fraulrtxcr no3HaBareJrbHoro I4uTepeca K
npeAMeTy xr4Mr4q.

K noloxzteJlbHbrM croponaM pa6ouefi flporpaMMbr neAafora MoxHo
orHecrr,r o6f{eHr4 e }qaqvxc{ yMeHlrro na6;[o4arr u o6'ss.custt xr{Mr.rqecKr4e
frBJIe}lI4,{, CpaBH!IBaTE, BbIAeJItTb fJIaBHOe, yCTaHaBJII.IBaTb npI4qLIHHO
cJIeAcrBeHHbre cBr3n, AeJlarb o6o6rqeur,u, cnoco6creosarb Bocrrr4TaHr4ro r4HTepeca
K fioJrfreuvro Hosrrx gHaHufi.

Peqensr.rpyeir,raa pa6ouan [porpaMMa eneypovuofi AerreJrEuocrr4 no xr4Mr.r]I
<<Xur,aus. Boxpyr Hac)) p.nfl 7 rtacca yirr.rrerf, Apceurlenofi Anroszntr
AnexcaH4ponnu MEOY COIII J\b 12 urvr. I4.Ll. Bupueur<o cr. llauoncxoft,



aKTyurnbua AJrr crrcreMlr o6pa:onauzx, coAepxanl{e yre6noro Marep[ana
cooTBeTcTByeT [ocTaBJIeHHbIM B llporpaMMe qeJI-{M vr 3a]J{a!IaM, oTpaxaeT - cB.t36

coAeplr{aHr.rr qpofpaMMbl c I43rreHI4eM llporpaMMHoro MaTepI{aJIa. ona uoNet
6rrrl pexolreuAoBana .qJIt ncrIoJIb3oBaHIarI B o6pa3oBarenrublx 1..IpexAeull.rx B

KaqecrBe ocHoBbI Ant opmnrr3alp I4 BHeypouuofi Aextelrnocrll ro xuuuu s 7
KJIaCC€tX.

10.09.2021r.

O.f.Cvupnona

H.B.3rogzna

%,
fur{

/'

rrlf



Kpacro4apcrufi xpafi MynnqullaJlbHoe o6pa:oaaur're llaeroecrlrfi paftou'
craHI,Iqa flasrogcxas

Myurzquua.nrsoe 6pAxersoe o6rqeo6pa-roBareJlbnoe yqpexAeHl4e

cpeAHr{ o6uleo6pasoaarerbHar ulrola J\lb 12 uuesu V. Vl. BupuewKo craHI,IIIbI

llasroscxofi

YTBEPXAEHO
pelueHr4eM [eAaro 4qecKoro coBeTa

Ns 12 nNa. I,I. H. Bupqeuxo

ro4a nporoxon J\! I
BCTA

r4xoAbKo

PAEOIIA' IIPOIPAMMA KYPCA IIHOR AEflTEJIbHOCTTI

Kpyxox
(xpyxox, Saxy:lerarur, nayutoe o6r,eruueure a np.)

Xfiruuq soKpyr Hac
(uanuenooaHNe xPYxxa)

(O.I4.O. frr.rrent, cocraBxrent)

t,:' i i.:.
$peace

'- '.''i{4- ;

I roa
(cpox pealu:auNl nporPaMMbl

13-l5 rer
(Bo3pacr o6yqarcufixct)

I

CCHTbEBA AHTOHI,I
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fIoqcuure"rcHafl 3an r'l cKa

flporpanua r<ypca <Xr'n'rr ""^-;-;;;'; 
p"tp"!-"F B coorBercrBlru c rpe6oeanurun

oe4epa,'rlnoro ro"youp"tu"ttnoto 
-oo'plouu"nouo'o *toup'u ocHoBHoro o6rqero o6pasoeaHuq'

paccqqraHa Ha oAuH too p"''"'-uutt t np"o"*nuutna a:rc o6v'ralouuxcr 7 rlacca'

'-rvp."uu"n.'I1-lr::qT#l:ffi:xtx#*s"ff 'i:TT"nq::-i::?iii,ry;ff 1,11
o6paor.ttt c BeurecrBaMll' B xoae B:ll:L':r:i:";;;;#rr. eto Bu'KHoe npaKrl4qecKoe yMeHI'Ie

f:ig**rJffi;'"1ffffi:';"""uJ"Hfl""'i;""t'"Tii]';;;;"6or 
pa:nnraer-vu.euua ua6*osarr u

o6t rcglrr xI'IMIiqecKI4e "",'o""' 
cpaBHIlBarb'- BblaenlTb inou"ot' ycraHaBnI4Barb npl.qltHHo -

creAcrBeHHble "u".', 
o'nu'"'it",o;;;;;' ;""'"6'*::';iffi#i;il""T?r:.;ilt#"ff#ff;;

::::*,rl*iiilii",ill;,1'"lH#:'r;I".#:"a*ttl';;;;;;J'u1ai"iill 
(o'AaxIrMI4f,

BBoAI4rct B y'reoH['IE nnun' oonl" cso6oago ocBauBarb 'il't 
tpvo*tl yve6ultfi Marepl{a.lr' floororty

cHr{xeHue Bo3pacra t"t-;;;;;t" np"a"ttu t 
^opttntu*t" 

sa nolrepxKy pa3BltBaloureroc{

caMocrof,Te,I6Horo np"o*ttto"o MbI[IreHuq p"otnnu Moxer cyuecrBe'Ho noMoqb B

ycrpaHeHHt-t upo6nev, "o*u-"*tot* 
ueo6xoaltvocruto 

- 
yt"o"n"' B cxarble cpoxll yue6noro

rulalepua:ra u reHAeHuHI't { "o"ilu*tttto

.rrT""Jli *:fl;r"u ;*:x:lr::;l; "" iHix",],4; **u"nip 
" """"v' :i::-::v' 

sexearro n

BpeMeHIi Ha u3yqeHue oot"tooto yue6uoro Mareplla;Ia' i"'""t*tt :Hauus Heo6xo'(qMbr KaxAoMy

qenoBeKy, oHr'I orpeAerlslot puutot-onot noBeAeH:'I^e t";;;;;" e orpyNaror{efi cpege' ueo6xogutr{6t e

nosceAuesHofi*tt"t'"o'i*itnon"nt*""ut'onto*'nutt"oiotur-:acsoefixIIMuqecKol.I
6earpavornocrtl "o""otu*Jt;ffi; 

nprl o6paueuui--i u"*"t'uutu o 6u'ry' Axryalluocrr

BBeAeHI'1t npeanaraeMoro nliito onptotn"ercq 
, 

HecxorskuMli nput{t'IHaM['t:

"-_]lno*noato 
yue6noro Marepnara ro xI'tMItIi'

-co(paureHlre *onr.r""tou y""6u['tx 'racoe nu 1-1I::::" 
*ttttt'

- yueub reHI'Ie up""tn"''.oi"oouMofo Ha xl'IMuqecxqfi excneoli\'eHT Ha ypoKax'

-HeBepHaf,*'''"""*-li6-op*uu'",Iony{eHHaq*nonunu**"ggCMtr4Ao}laqanar,r3yqeHt{fl
[peAMera. _.^^R--^,,1-d ^r vqeHuKoB BHr{MaH!r[, rpyaolro6ux, ycltaql'IBocr['

l#;,,;.#:ffiT^"11fi.#;'J"Tff""',li''J,ffi;' 
Hu"'nu""" lt3vqeHlie ororo upe4turera r 8-

M KJIacce. ,Il,onolluo no'ioi'o'- *'ou I'IHrepec *- oontn'o y 3HaqlirerlbHolt qjlcrl4 lrlKoJrbllriKoB

cHnxaercr. fro yue.uouy ;;;y ,u oBnaAeHr.ie -\{eroAaM;'" npr."u"t yue6uofi Pa6lrsr H orBoAl4rct

cfiequaJIbHoro BpeMeHn' Hu o"iul"n"t n"p"onuu-"nu'*" *i*"ut"n""14 rlontrl4qMl{' ua orpa6o'rry

HaBbrKa rrpoBeAeHr.rs *rrr"aan".o ,*inap"r"nru, 
' - 

npou"o"nt" uccle'4onarelr'cxoi pa6orlt

orBoal{Moro no yu"onoty'nnuny BpeN{eH}t He xBaraer' P"''i"" "otto 
srux npo6lelt It oaHoBpeMcHHo

npo6yaurr l{HTepec * *'*tt to*no qepe3 nporpaMMy untypo"noli AetrenbHoc'lll rJla yuauuxce 7-ro

xracca " Xttt" uonpyt- "u""' Aunt"'ia -*vpt-npi*aH' 
ucnorlb3yt'^ ':::l* 

yqarqllxctr K

3KcnepuMeHraM, "Oopni"po"lt" 
frtn'" nuonioou'"'' a"rlarr' Bt'IBoAt'I nu ::l:* 

na6rrcaertliii'

nonyq'rb n.ouorur-oni3;;;;"J;; ;..r"u*, "*-'.i-.raBe, 
Klaccax HeopraHl4qecKl.Ix BeuecrB'

lpol'I3BoAI'IrL' un"t"ntup*'t xllMuqecKue pu"""'u' 
--flpt4nu*tnouti- 

:t^l:-' 
' 

oo"tnt'poBan Ha

""u*or"ruo " 
oou"an""ra 

-*jnr".raanr* 
releuufi, "u"ro 

uarp""uloulllxot B 6stry' cnoficrr BeulecTB'

Koropr,re crorr AoMa ," ;"il;; , u' unraun.. xrrn*nt. ,apMl4HbI 14 IloHcrllt BBoatrct no Mepe

t"oo'"oot"o"tt o6r'qcHurg ro I'tJr!{ I4Hoe qBJIeHue'

l*" Tilffi#fi:Tgilil" - HayqHofo MripoBo33perrr' rrrKorIbHI{KoB' pa3BI'trI'Ie rII4qIIocrl'I

pe6enra rr^nynrra K I.t3vqeHlilo oKpyxalouefo M'Ipa;
. putu"t"e llocreaoBarejlbcKoro noAXOAa K !I3y

. BBeAeHHe yqauruxct 7 rclacca B coAepxanlie npeaMera xIIMI'II;

.ocBoeHlt"uu^,,"fi-'*lrrarruiio6o"no"'0,*.noH9Tl4'xxI4N{I,lqHaSKcnepqMeHTaJIbHoM'14
aroMlro-MOJIeKyjlqpHoM ypoBHe;



. OopMnpoBaHrle lIaBblKoB rIplrMeHeHus noJlyqexHblx 3HaHufi u yMeH]rfi Art 6e:onacnoro

ucnorL'3oBar{Itt Be[lecrB " 
*ut"p"-o" e 6ltry' peurelut [paKTur{ecKHX 3aAaq B 

-noBceaHeBHoH

xr,r3Hr,I, npeaylpexaeH14s ""n*"r' 
HaHocf,[IHX Bpea 3aopoBl'ro 

"tnou"*u 
u oxpyNarouefi cpeAe'

Kypc naueleu Ha Ilpuoop-ereHl4e 3HaHufi 14 HaBblKoB' seo6xoaunux n nooce4ueeuofi xu3Hu flpl'I

o6paueunu c BeurecrBaMlt' ;;;;; ;;;;;;"ennr ra6oparopHbrx Ir npaxr'qecxux pa6or y yqauuxcr

Qoprulrpyercx yMeHI'Ie ttpaBl4Jlr'no o6pauarlc" t utul""'uu*"' 3ro eaxHoe npaKT]rqecroe yMeHI'le

Heo6xo.[r4N,ro :uo6ony qenoBeKy' BstuorHenlre lq6ona1331lrx pa6or pa:araeaer yMeHlt na6ltoaam l't

o6'qcEqrl xl'lMriqecKlle ^oi"n ^' 
cparuuaarr" BblAertrb inuuto"' ycraHaBrqBarb npI{qI{HHo -

creacrBeHr{bre """rr, 
oanuru'i6oOL""r", cnoco6Crnyer BOC[]IraHI'Irc 14HTepeca K rIOJryqeHI'I1O HOBblx

:uaultfi, cavocroqrerbHocrll, KpI4TI{qHocrI'I "uttn""t1 -- --.
Eoft,uillucreo -"a6oplrtoprl"I* pa6or' npe4naraeMblx B aaHHoM Kypce' Moryr BbnoJlHf,Tbct

ne6oltrullvn fpyrrnaMa yueulrron. 3run aocruraercf, ll apYrJ qenb - HayqI'ITb ulx,olr'nuxon o6uluu

IDI,IeMaMcoepel,reuuofiuayurrofiAe'TeJlI'HocTli,*onn"*,'u"onnyIIIaHIlpoBaHlllo3KcnepItMeHTa,ero

"4""'i?X?#:.6.vff:::f"*:t*Ti'o"uno.ou.'ur.' HHrerpaq'H xr4Mrrlr c rpvr'M' ecrecrBeH'o -

HayqHbIMI4altc{unrlrHaMll'BnlasecoAepxaHl-rt3roo3Haqaer3Haq}treJlbHo6o:reenpoAyrrzeuue
ruerhnpe4neruue cBt3ll, Ha BceM nyru npoxoxAeulrr pe6enrolt ecrecrBeHuouayqHblx npeAMeroB

t'";:#*#Hffj; tffi;:;i[T'?;3Bonser noBbrc'rb v vqaurxcs nogHaeare*Hrtn uHrepec K

npeAMery xl4Ml4t, a s 8 KJ'acce' (oraa xl4Ml4f, BBoallrct u yuedu"Ii uau' 6olee cso6oaHo ocBalBarb

r.rrulurpyausrfiyue6nufitu"p"-floororuycHI.IXeHr4eBo3pacraHaqa-[aIr3yqeHl4t[peaMeraI't
opr4 eHraII' s a noaAePd pi'u'uuo"."o'" -:T::::"*ff;# Jif H#:#"il:'.'#;: "::nT:na*"t ay*""r"eHHo noMoqb B ycTpaHeHlin npooneMl-.

cxaTblecpoKliyue6uoro'-"p"-u","nAeHuI4I,tKcol(p.lureHI,IloBpeMeHI{Ir3y{eHu'npeAMeTaxljMI,Iu.
MeroAuucpeAcTBao6yveuunop}IeHTIzpoBaHb]ItaoBJ]aAeHI,Ieyqaxll4Mlic'yHI,IBepcMbHbIMI,I

yue6ultuu AeiicrBl,tlMl'L cno"o6att Aef,rerr'Hocrl't' *otopo'" no3Bontr yt"Y:::" pa:pa6arutnarl

npoeKTbt, ocyuecrBrsrb nolcx rIn(lopv ar\Lrtr 14 "t 
un-tt' a raKxe o6rilr'rx WeHufi Arq

ecrecrBeHHOHayqHbIXArjguqnr!{H-tlocraHOB(a3KClepIiMeHTa'[poBeaeHAe{ccreAoBaHHfi''-- 
lIpo""a"tta zassruit B paMKax Kypca npeAflonaraer. ucnoJIb3oBaHLe:

. gJIeMeHToBTexHoJlollillnpo6levuoroo6yueHlla.;

. SJIeMeHToB HayqHoIo""tn"Aouun"" (npoerrnofi AetrenbHocru);

. SreMeHToB JreKqltu c IlcnoJIb3oBaHHeM vy:rsruveguiiuoiTexHI.rKI'l;

o la6oparopublx orrblroB ll npaKrllqecKnx pabor;

i""iit:il:T:XfJ Xior""u""*v nrlaHv' Bcero - 34 qaca; B HeAerIo - 1 qaca'

- npaKmuqecllt Pa6om -9

- ta6oPamoPuatx onbrmoG - zo

-donotntumenauux (ootlquu tM) Onutmoa- I 2

rl.rauupyetutre pe3yJIbrarbl o6yueuua

B pe:ylrrare v3yselltt xypca uxtvraa u-ojl]l^, "u" 
) yqaqnect

vHr.rBeDcaJrbHbIMt.l yqeoHblMI'r'aliitt""""' u cnoco6avu aeqrerbHocru

r"runp"at"ttoM I'I [peaMeTHOM ypoBHe'

Jlllquocrnure DegYlsTarsr
yqaquecn 7 rcnacca )oJntcHbt:

. 3Harb ocHoBHble npnHuu[r'I orHo[eulrt K xueofi I4 He](uBofi npl'IpoAe;

. uMerb c$opvupoaanuocr[' flo3riaBarerl'Hblx uHTepecoB t'l MorI{BoB' HanpaBJIeHHbIx Ha

I,I3yIeHHexuBorurreNtleofinplipoAbl;I]HTenneKTyaJI!,Hsrxyr',terrufi(Aoxa:rleaTr'cTpoliTb
fut.y*o"n"", aHann3lrpoBarb' cpaBHI4BarL" Aerarb BblBoabl;

. hcnoJlb3oBarb [puoopereHHble 3HaHI'tt l,t yMeHllt B rIpaKTIIqecKoi aecremnocru u

*T"^ffit#l;#;'J#;."*"* 
rwrcuuir,npo'cxoaq r x B npl{poae' 6rrrv u Ha npou3BoacrBe;

y' grolorltqecKl'r rpaMorgoro uoBeAeHltq a oxpyxarouei cpeae;

AOJI)I(Hb1 OBnaaerb

HA JII4qHOCTHOM'



/ 6esonacroro o6paueunr t topt"""' l'l ToKcI.{qHbIMI{ BexlgcrBaMn' la6oparopur'na

o6opy,{onaHnev;
/ npuroroeleHnt pacrBopoB 3aAaHHofi rcouueurpaullu a 6urY'

/ - xpuru'recro[ ouenxll lrr$opMalrlltl o BeurecrBax' qcnorb3yeMblx B 6blry;

. uourlMarb cMbIcJl It neo6xoarlruocrr co6:loAegus npe4nucaHl'tfi' fipe'unaraeMblx B LHcrpyxuritx

no ucnoJlb3oBaHl4ro neKapcrB, cpeAcrB 6strosofi xuMrln ll ap';

. oco3HaBarT' 3rru""n'" '"ifrtllqecl(ltx 
3HaI{lIfi Ant npaxruuecroft AeqrerbHOCrI'I 

qeroBeKa;

o o6texrusHo oqeHrlBarb uH0opMaunlo o BeulecrBax H xllMuqecKllx npoueccax' KpuruqecKlt

orHocr.Irbct r ncengoHayvnoii lfir$opuauuu' Heao6pocoBecrHoi peKnaMe' Kacarcueilct

lrclloJlt3oBaHl'lt pa3JII'IrrHbIx BellecTBl 
- -, --- -. ,,^A-,nnpur.rfi on,

. pacqenuBaTl nayunsle oT(pblrl'tt KaK pe-3JnbTar AJIHTeJIbHbIx ua6:rroaenufi', onbITOB' Hayquolr

non"t"n", npeoAoreHnt rpyAHocreit I{ coMHeHI{I'l'

Me.ranDea*tergsre De:v'nurarsr
ysauqect 7 xnacca donctcr tat:

.oBJIaAerbcocraBJItIOlIl'IMHIlCoJleAoBare:rscrofiaegre:rbHocrl-l'BKrIOqaqyMeHI'IeBuaerb
npo6:rerray, craBI'ITb BonpooL'I, BbIABltrarb fllnore3bl' AaBarb otrpeaeneHI{t IIoHtrl4f,M' ga6lroaarr'

np6soAlirr flpocTeiiuue ,*.n"p"'"",",, AeIaTI, BL,IBoAbl It 3aKIrcqeHI.l-'{' cTpy(TypllpoBaTb MaTepI,IaJI,

*'.'T*fi;Tiff 
c pa3rxq'brN'rn IrcroqlII'IKY)il41{.T.:":::^?:1""i;?#: ('avr'o-nonv:rrp'on

rr.rreparypoii, "npu"oun"*ot-"j, 
a;;';*-" nu$opnauuro' npeo6pa3oBblBarb ee u3 oaHoft $opr''Ibt n

apyfyrc: dnd nucrvcfl.jH 14 aDf!'NleHTaquH cBoen
. yNterb aAeKBarHo hcnojlb3oBarb perleBbte cpeacrBa ',fint al4cKycclifi ' 

uptl

IIo3I-lulIIi,cpaBHIlBaTbpa3HbleToqKI43peH}I',oTcTaI{BaTbcBolono3l.Iqurc,yBaXI{TenbHooTHocI,ITI'cgK
MHeHrrlo oKpyxaloqr{x;

. oco3HaBarb 3HaqeHr{e reoperl.rqecKrix sHaHufi Arg nparrtluecroft Aeqreil6Hocrl'I 
qeJIoBeKa'

flpeallrernrre PegYnrtarsr
Yuaquecn dotcruat 3 Qmh u noHu'uamb:

. xttl|urcecKylo ctLll'lonut<y: 3HaKI,I He(oTopbIX xI.IMItqecKI-IX 3jIeMeHToB, $opuy:tlt XI-iMqqecKnX

BeulecrB; *nu"at$r*uq"Io Be I;CTB rlo afperarHoMy cocrotHl'trc u cocraBy;

o eatcne tuue xrLvutrecKue noHnmun: xLrMIit, xl4MuqecKue MeroAbI li3yqeHut' xI4MnqecKI'Iri

3JIeMeHT'aToMJltoH,Mo.IeKyna,oTHocI{Te.J]bHbIeaToMHa'}iMonexyn'pHaqMaccbl'BeluecTBo'
KnaccuouKal]ltqBelecTB,xliMl4qecKaJlpeaKlll-rq'Koppo3I4g'$ullrponaulte,AI4cTunI'q}I',a4cop6uua;
opraHuqecKatuHeopfaHl'IrlecKatxI'IMlIt;ot"pu"ytntuoaut'6elru'Ml4HepanbHbieBeIqecTBa;
KaqecTBeHHble peaKIILH;

. OCHOBHIT 3(tKOHbt X'LrtUU: COXpaHeHI'it MaCCI'l BeUIeCTB' flOCTO{HCTBa COCTaBa Be[leCTBa;

o eacrcne wue \eupcm\(t u Mttmepuonbt: HeKoropr're ttt-i"l''"t-"^1.11i: Tl""*' 
a3orHM II

yKcyCHat KI'ICJIOTbI' ulejloqu' aMMI{aK' )(upbl' Ml'IIa' rnrc(o3a' caxapo3a' xpaxnajr' CMC;

yMemb: asl'q. ,{"vqeHH!,te BeUlecTBa nO

.Ha3blgamboTAenbllblexllMltqecKue3IeMeHTbI,IIxcoeAI,IHeHI,I{;H3yqeIIHl
rpuntla,llnoi I'In['I MexayHapognofi uotntenrrtarype;

.\blnonHnmbxrlt"Ilrqecrclrfi3Kc[epuMeHTnopacno3HaBaHuloHeKoTopbIXBeu],ecTB;pacqeTblno
HaxoxaeHqro otgocutenrnofi trlolery:upHoft Maccbt, aoJIIl BeqecrBa B pacrBope' 3reMeHTa B

u"\""'urloououurf, 
caMocrorre*,sufi nolrcr xr,N{rqecKoft rusoprrraulru c rclo,rb3oBaHr,eM pa3nr'rrHr'rx

14croqHltKoB (nay+io-nonyn.rpnltx u:gauuft' KoMIrbIorepHbIX 6u: aantot*' I'IuTepHer-pecypcoB);

CONEPItAHI4E
(1 qaca s HeAeJIrc' Bcero 34 qaca)

Teua 1. IlepnouaqaJlbHr're xItMHqecKHe noHlrltq (13 uaca)

n;;"* xl'rvuu. qro H3yrraer xriNluq floHlrue BeulecrBo 14

Beuecrea B oKpyxarcueM llllpe Xapaxrep!'IcrllKl{ Ten I'I

telo. @uguqecrue cnoficrsa BeurecrB'

BeurecrB. Kparrar lrcropu'tl xuN{EH'



Arxr1vr1s. MeroAu rro3HaHr.rr npgpoAbr: Ha6nroAegr4e, 3l(cnepnMeg! MoAenlrpoBagrre. I'lc1oqnuxu

xrrMrrqecKoft un{opvauuu, ee nony'leHIre, a:c.urrl3 rr npeacraBneHne ero pe3ynr'TaroB'

o6utqe lpasura ,"*rr*" 6esonacHocru g xr.tlnruqecxofi na6oparopur'r. 3HaroNlcrgo c npocrefiruuu

la6oparopnuv o6opyaoBarrHeM (npo6upxa, xo:r6a, la6oparoput'tfi craxau, BopoHKa, nunerKa,

rrrnareJrb. nracrMaccoBbri H Mera;rnHqec(au rxraruBbr, Aepxarenb 4:u npo6upor). Harpeoare,ruH stf

nplr6op, oco6ennocru nJraMeHLI. flpaeula HaIpeBaHHt BeuIecTBa. tr4rlrepnrelursle npu6oprr: BecLI,

tap"o"arp, MeH3ypKa (eAraHHUu u:vepeuuft, rura:ra npz6Opa' UeHa AeneHI{t' upeAen H3MepeHI,tR'

nou""nu 
- 

no6:oeaHus). Cocras seulicrea. flousruc (aroM)), (MoJreKyraD' (1aoH)). flpocrue n

"no*nu,"BeUIecTBa'XzuuqecrufiSJIeMeHT.CrpoeuueBeUIecTBa.Kpucra.nlltuecxoecocTo'HueBelIeCrBa. Kpllcralnuuecxlre perneTKIr rBep.{bIX BeIIIecTB. [rz$$ysux. Epoyuoscxoe ABI4xesue. Beue-

crBa MoneKyntpHoro H HeMoJrexyntpHoro crpoeHl'rt. AvopSuue BeurecrBa Arp€rarHble cocrotHllt

BerrrecrBa. 3saxu xr.rvuqecxr4x 3reMeHToB. Xuvuqecxue $oplrynu. I'lsaexclt l'l xo:Srf uur]eurrt'
r{Hcrr,re geulec'DBa n cMecu. Maccogag ao;It BeulecrBa B cMeclt. Pac'let N4accogoi AorI4 BeuecrBa B

clrecn. Pacreoprr. 3saqenue pacTBopoB B rrpupoae u xLr3HLI qe-lIOBeKa. Kouuenrpauur. Pac'rer

vaccogofi aorH BetqecTBa B pacrBope. Tunu cpe4sr pacrBopoB: uefirpalluar, KI'ICJIOTHaJI' UIeJIOTIHa'I.

floHsrrae o6 lru4Nraropax. I4"rop^^ oTKpbtTns r-rHAr.tKaTopoB. flpltpo4Hlte IIHAI'IKaTOpLI: 3aBapeHHblfi

qafir coK rcpacnofi KanycTbt, coK cBeKn6r, JryK, t{ecHoK. cunretuqecxue lIHAI'IKaTOpbl: na(Myc'

SeHbn$rarelru. I4slteseslae llBera I{H.4uKaropa e xllc:rornofi u u1e;ro'ruoii cpege'

flparrnvecnue pa6orrr.
f.ilpa"ura rexH;Kn 6e:ouacHocrn npa pa6ore B Ka6uHere xunauu. OgnaxoMJIeHIle c ra6oparopHblM

o6opyaoeaHlaeu LI HarpeBarenbHbtuu npu6opauu.
2. Onucasue xllMlrqecKoro sneMeHra no ero noJloxeHurc e flCX3'
Jla6oparopuue onLITI'I'
l. Onucasue Qusuuecrux cBoiicrB BeurecrB.

2.PacnpocrpaueHr{e 3anaxa oAeKonoHa, a)xoB IIJIII ae3oaopaHTa KaK flpouecc .at'tQtpysult'

3. Ha6lrcAentre 6poyHoacroro ABHrlteHI'tt qacrnqeK vepnoii ryuu noa MI4KpocKoaoM'

4. .{uQQy:ur nepMaHraHara Kanl4t B xeraruHe.

5. O:sarovlesue c BerIIecrBaMI'I pa3Horo crpoeHHt.

6. hccreaoeaHHe KHcJlorHoc l t'l pa3r qHbIX o6teKros

,,(onomrure.ntubte orI6rrl't :

1. tr4srorosreHr'Ie vogeleft MoneKyJr xl'{MI'IqecKr'IX BexlecrB H3 nnacrl'IJII'IHa'

2. .{uQQyrur caxapa B Boae'

3. Onurrr c aaKpblToii nracrlrxosofi 6yrsr:rrofi'
4. Vlzyueuue cocraBa He(oToplrx 6srroglrx u oapMaqeBTI4qeCKI,IX npelapaToB, coAepxau[x npI',IMeCI].

5. I,IccIeAonarrIEe K}ICJIoTHocT,,I pa3nI,IqHI'IX O66CKTOB [PIj NOMOIIIII NPUPOAHbIX I,IHAI4KATOPOB'

Telra 2.

.fln.reulu, npottcxoaquue c BelrrecrBaMu (4 vacon)
(DUgUqeCXue tBJIeHIlg B XI4MI.IU: Kpl{CTanILI3aIIlIt, BblnaptBaHHe' BO3|OHKa BeUIeCTB, QUnrrpOnaUue'
(Dfi3lj.jecKue rBJreHHe r-r xHMr4qecKue npeBparleHur. O u'lHe xuMHqecKIrx peaxur'jfi or tfu:uuecrux

.rsreHr-lii. flpllsuarra XIIMLIq90KI4X peaxquii. Peaxqllu ropeHltt. flonqrl4e o (aqecrBeHHblx peal(Ulrqx'

Port xuuuz B xn3HI'1 qeroBera.

Ilpaxruvecxue Pa6oru.
3, Oqncrra'larpr:Heuuofi noBapeHHofi conH.

4.PeureHue 3xcnepl{MeHTanbHbIX 3aAaq Ha pacno3HaBaHI4e BeurecrB'

"Tla6oparopuste 
orrI'trbl'

7. Cnuproear 3rcrpaKunt xnopo$IrJIna I.i3 Jl14crbeB KoMHaTHbIX pacreHHI'l

8.Agcop6uplmque csoiicrsa axruBI4poBaHHoro yrllt.
9. flpn:Haxu xHMlltrecKl'tx npeBpa[reH H R.

10. floryuaeu HoBr,Ie BeulecrBa.

I 1. flplrrororleulle II3BecrKoBofi Boabl rr oflbITbI c Het.

nono,tultre,trnble otrr'ITbl:
6. Pa:ae:resue cMecl{ cyxoro MonoKa H peqHoro flecKa.



7. Orcrallnanue B3BecI{ uopouKa arq qucrlo'l nocyabl B BoAe Il ee Ae(aHTaIIuf,'

8. Pacrnopexue n roge ra6lerxu acnuplrua YflCA.
Terrra 3. Xrlrlrq n 6rrry (15 'laca)
3.1 Xlruus Ha Kyxue (5 vacon)
Cocras nuuI4: opraHur{ecKue BeurecrBa (6e:rru' NlrpuI, yuenogu), MHHepaJl['Hble BelqecrBa'

Br{raMriHbt. flonapeHual co,rr n ee ceoicrsa. flpuueHeuue xJIopHAa HaTpIrt B xogqficrseHHofi

IerTenbHocTr.r rano""nu. Itoraa co.rrb - qa. caxap lr ero ceoficlea. flofle:urIe H BpeaHue qepTbl

caxapa. Heo6uuHoe npr.rMeHeHr.re caxapa. PacrHre,'rrHlIe Ii Apyfl4e vac:ra. flouervry pacrHrenbHoe

MaCIO nOJIe3Hee )KI.IBOTHbIX x<tlpOa. 9rO TaKOe (aHTI1OKCITAaHT6I). COAa nZUleeaq lllU gnyyrleXUClr'tfi

Harpnfi u efo cBoiicTBa. onacnuft 6par ulrutesofi co.4bl - coAa KaJIbuIIHrrpoBaHHat. qeM noJIe3Ha

nr4uleBar coAa r.r Moxer. rn oHa 6btr; onacHoft. Cro:roerIft yKcyc rr yKcycHarl gcce'ul{t. Ceoftcrea

yKcycHoi KHcJror6t H ee or.r3r.ronoruuecxoe nosgeficTBLIe. AyluHcTlle BeIIIecTBa I{ npsnpaBbl. fopvnqa

flepeq ra lanpo3r,rfi IuCr. BaHLII11H. @pyrronrte 3cceHql{[t. Kax]'ro onaCsocTb MoryT npeAcTaBnlTL'

apoMarr3aropbr IIHttlu H BKycoB6le ao6aBKH.

"lla6oparopur,Ie 
onblTt't.

12. flporanlrnanue ceMsH nuIeHrrIIbI n o6HapyxenI4e MI4Hepanr'HbIX coJrefi'

13. hccreaosaHl.re cBoficrB noBapeHHoii contl.

I 4. hcc:reaoeaHI.re cBofi crB caxapa.

15. O6uapyx<eHue xr'IpoB B ceMeHax noacorHeqHI.{Ka.

16. hcc.neaosaHhe ceoficrs 0HTbeBor coAbl.

I 7. Irlcc-rreAoeaH!re csoficrg yKcycHoii KllcJlorbl.

!ono.ruure.nsuble orr],ITt l.
9. O6napyxeuue KpaxMaJIa B flpoayKrax nnraHrfl.
10. O6napyxeuue 3OI.rpHbIx MaceJl B arIeJ.IbcHHoBoI (opoqKe'

I 1. I4ccreaoeanue cgoicls yKcycuor Krrcnorr'I.

12. I4ccreaosaHlre cnoficre nonapenHofi con14, caxapa, nurbeBoil coabl

3.2. Anrera- paii g.ln xItMnKa (3 vacon)
Anre.rHrrfi fioa ra ero cBoficTBa. flOuelry fioa Haao Aepxarb B TIJIOTHO 3axynopeHHoi cKrqHKe'

<3elesra> r.rJrH pacrBop 6pulluauroeoro 3eJIeHOrO. Heo6st.IHrte ceoftcrea o6uquofi ge:rdnxu'

ACnHpxH r4;rr.r aUeTr.rJrCaJrr{U}.rJIoBat KI.icJroTa u ero cgoigrsa. 9ro lyvure: acnupllu Vnv yncap H?

fleplranranar KanLIq, MapraHqosoxucrl,Iii xa.nvfi, oH xe - (MapfaHuosKa)' Heo6bl']nrre csofictsa

Iitupau"qo"*r. olacnlrfi xr.rTeJrb anrer]Kt{. Haruarlpurtft cn}IpT - oro qe:roql? Hyxua lu B aoMarlHefr

ani""re 6opuar xucrora. Craprre ne(apcrBa, Kar( c HITMLI nocrynllTb. r{ero ue xBaraer B Batuefr

AIITCqKC.

Jla6oparopur,te onbtrbl.
18. BosroHIra fioga (us anrevHofi Hacrofit<ti).

I 9. Or6erusaloque cBoficrBa nepeKI.Iclr Boaopoaa.

20. flory,reHue KI.{cnopoaa H3 nepeKI'Icu Boaopoaa' ero co6npaHHe I.'i ofipeaeneHlte'

21. I4ccreaosaulle cBoEcrB (MapraHlroBKI4 ).
3.3. Bauuaq KoMHara (3 uacon)
Boaa. cnoficrsa soatr. AHor,{anbnbre csoficrsa eoaut. flouqrue o xecTKocTlt soalt. MIIIo uttu ut;ta?

oulrque xo3riicTBeHHOfO MbIJIa oT TyaJIeTHofo. ll{e:rouHoii xapaKTep xo3tficTBeHHoro vlt'ra fopn'r

Jrlr M6tlro. r{To raKoe (x(naxoe 
"urnorr. 

larnyHl.r. B'.IeN{ orJrttqlle [IaMIIyHt or MtIJIa? felra. Bpea ll
nonr,3a. cTr.rpanbHbre nopotxxlt rr Apyrue Mororque cpeAcrBa. Kaxue noporuxlt cauue onacssre. Ha'{o

JrH onacarltcr xgtAKr4x Mo()uIIlX cpeAcTB. KouAIaquOsepu A,r.s 6eflbs. KalsUuuuponauHajl co.4a I4

rpuuarpr.rii$ocSar - aJIt qero oHu 3Aecb. Cols a:r.s BaHHbl I4 onr'rrst c sefi'

Ilpanruvecxlrc pa6oru:
5. I4ccreaosanae cgoficrs Bo.qonpoBoAHoR BoAbl.

6. I4:yveHue n cpaBHeHI4e cocraBa pa3rI'IrtH6IX coproB MbIJIa'

7. l4ryueuue H cpaBHeHHe cocraBa pa3rnqHslx ruavnyHefi u re:rei'

8. I4syveuue u cpaBHeHLte cocraea CMC Il KoHAI'IUIIoHepon. (Tpe6yercx 11peABap]tTenbHas IloAroroBKa

- $ororparlu poeaH He truKeroK BbluenepeqllcJleHuux o6r'erroe)



JIa6oparopHue orr6ITr't:
22. OnpeAereuue cpeabr pacrBopoB pa3nltqHbIX coproB MbIJIa.

23. Bapurnr vuro.
3.4. Tya.nernufi cro"rurc (2 uaca)
Jloclonu, Ayxn, KpeMbr x npoqar lapQrovepua. flore:sas H BpeAHat I(ocMerlixa. MoNuo.rru canovy
143foroBHTb n nrareluH slfi rpelt?
llpaxruvecrne pa6orrt:
9, I4:y,reulre a cpaBHeHlre cocraBa KpeMoB

3.5. lonrarruaa xrlMqrlcrKa (1 vaca)
Bu.4lr tarp.asHeHzii ll cnoco6tr trx yAaJreHHr. Cpe4crea 6rrroeofi xI4MLIu anc yAaneHllq ntrerl lI
:arpr:ueHufi. Texuura 6.esonacHocrr'I npfi pa6ore c Hnuu.
Jla6oparopnue orr['ITt'r:
24. Y aatsets nxrsa
3.6. llnrepecroe Ha Aa.re (l qac)

Measuii H Apyrue Kynopocbr. MoNuo:ru xpaHr.rrb meastrfi xynopoc B arroMriHrzeBofi nocyAe.

-flAoxqN.rqKarsl. 3a6trrste t.4oxLIMLI(aTLI: riro C HHMII AeIaTb. MI4HepanbHbIe yAo6pesu.s. 3uaqeHue

pa3nr4qHbrx Mr{HepanbHbrx yAo6peHxil. 9ev onacsn Hurparr,I. Kax pacno:uarb MI{HepaJIbrIble

yAo6peHr.rs. Kax Aolro xpaHtr Mr'IHepaJIsulre yAo6peHua.

"IIa6oparopur,re oIlbrrr,l:
25, Ceoficrsa N{eAHoro Kynopoca.
26. O6nappr<enue KaJrIlt rI HI4TparoB e xaprotpe:re I'I Kaflycre

Teua 4, Paccra:sr no xnMlrn (2 vaca)
Vrrenuqecxan xoa(tepen4un <Bruarouruecs pyccKI{e yqeHble-xHMI'IKI'i >. O Nugsl't u ge.rrelsHocru M.

B. Jlououocona,.4. 14. MeuAeleeea, A. M. Eyuepoea, Apyrnx oreqecrBeHHb[X Ii:apy6eNnux yuenr'lx

(no rrr6opy yvautrlxc.r). Kouxypc coo6ulenuii yuauquxcn <<Moe nlo6ltMoe xIlMIlrtecKoe seurecrBo). O6

orKpr,rrr4x, nonyqeHul-r I{ 3HaqeHLttt ru6paHnoro x}'IMl.tqecKofo BelqecrBa.

Merogrr u cpeAcrBa o6yveuua opr.reHTnpoBaHbr Ha oBJraAeHIre yqarqllMHct yHl.IBepcaJIbHblMH

yve6uruu geficrruruu u cnoco6arvrq aetrerbHocrr.r, Koropble no3Bor.sr yqaulnMcq pa:pa6arrtnars

lpgeKTbr, ocyrleoTBJntb rrOuCr uHtf OpU aI\uA 14 ee aHAnU3, a TaKxe O6U1UX lnreUUft Alr
eCTecTBeHHOHayqHbIX AHCUHnJIuH - nOCTaHOBKa 3KCnepUMeHTa, npOBeAeHHe HCCIeAOBaH!rfi.

flpoee.qeulte :assruii B paMKax l(ypca npeAnonaraer ucnorr,3oBaHue:

. fJIeMeHTOBTeXHOJIOtHHnpO6leVUOroo6yveunrl

. sJreMeHTOBHayr{HOrO}ICCJIeAOBaHII'(npOexruofiAetrerbHocru);

. gJTeMeHTOB JIeKUIIu C UCnOJIr,3oBaHl'teM Myjrbrl4Me.4H iiuOfi rexnuru;

. ra6oparopHblx onblroB u lpaxruuecrux pa6or;

. Ar.rAaKTr.rqecKl.ix HIp.
<Doplrr,t opraHn3aulru no3HaBareJlbHoii aeqrenbuocru yqauuxcq no46uparorcx B coorBercrBl4l'l c

rlerrrqMr4, coaepxaHgeM, MeroAaMI4 o6y.leuur, yue6uunan Bo3MoxHocrqML I{ ypoBHeM

c$oplrlrponanHocrlt no3HaBareJrr,ssrx cloco6nocrefi yuaqllxcr. flpe4novreuae orAaerct cJreAyIouIIrM

$oprvranr pa6orrr: ca.MocmonmerbHaa pa6oma uod meopemuuecKuM MamepuaJlon no o6odt4enuatu

ruaua,M denmenunocmu; pa6oma s ?pynnox npu abtnorHeHuu na6opamopuutx u npaKmuqecKux pa6om,

7tinorHeHun gKcnepuMeHmcutbHax 3adaHuit; ny1nutuoe npedcmaaneuue p%y ,mamos uccrcdoloHui,

t& apzyn4eHmupoeauuoe o6ocuoaauue u dp.

Vqe6no-rerraruqecxufi n.ran

J\}
nln

Teua Ko,r-no
qacoB

Teopna Ilpan-ru
KA

1 fleosoHaqarsHr,Ie x!rMuqecKIle IIoHtrLIt 13 1l 2

2 lsreHLIs, npoucxoasulue c BeurecrBaMIi 4 2 2

3 Xlrvus n 6srry l5 10 5

4 Paccxagr,r rro xlzMLt]i 2 2

I,lTOfO J+ 25 9



nP, lO tr .(O (Ha':ranur)XapaxrePucruxa ocHoBHbIx BL-

,4OB AetreJIbHOCTn yqeHuKa (Ha

yponue Yue6Hrtx aefi creafi )

Telru, nxoAruue B AaHHbIii
pa3Aen

Pa::rraqart nPeAMerbl l{3YrIeHHt

ec'recrBeHnblx Hayx lla6Jllo/larb
MaHr{nyntqun yqHTerljl o -na6opa-

roplrblNl o6opy.tloeaurtev. Bst-

nojrHtrb npocrel'ilxHe MaHHnyrq-

rlr.rr.r c -la6oparopt.tr,lv o6opy/to-

BaHI{ei{ B XOAe rlpaKTuqecl(ofo

3arlflnrr. @tttccrponalt, tta6:tto-

reHut B Terpaali. Ha6nnnzrrs

csoiicrea qucroro xnopua
Halpufi u tl}lcrol'o oKcuaa Kpelu-

HHgl coxpaHellne cBoiicrB KoM-

noHeHTOB B CNlecH; MilHltnyJrtunu
yqHTert npu prBr'lene lll4ll C\{e-

cei'i. OnHcbtsatb Ha ecrecrBel{HoNI

ssbtxe lta6;ttorlaelubte csoiictga

Be[IecrB, t.tcrto:lb3Yt 06uenPn-

ntrTr,lg co(paueHuq H O6O3Haqe-

nl.tt. Pag,'Iuqars'noHtrll{ (t'l14croe

Be lecfBo) It (cMecl' BeulecrB)'

Bsrno,'rggrs \{aHI'Irlyiltllltl4 rl(l

pa3jtelteHl'llo leTeporeHHoi cNre-

cH B XOAe npaKTHqecKofo 3aHq-

Tl,rs. I'1a6: oaarb ileMoHcrplrpye-
MbIe yr{IlTe:leM cfu:ruecrue xe-

.terrut; xlillluqecKHe peaKqljn'

Pal:rltqarl Qnruuecxue tB'rleHrrf;

tt xr.rill{qecKlle pea(ut'Iu. Ounct't-

BEITI, }IA ECTCCTBEHIIO\{ 
':JbIKE(pyccr<om ttlvt:tu Po;1rlolt)

Ha6,'IrcAaeltute cBoltcrBa Be-

ulecrll, ucrloJIb:Yl o6t[elPuun-
Tbre coKpauIeHHq H O6O3HarIeHuq'

l.flpearr,ter xrluuu. O6ulue

npaBLIJIa rexH Ku 6esonac-

r{ocrrr npti pa6ore n ra6u-
Here xgMnlt. Beogulti
I4TE.
2.Kparrcar I'Icropltt Pa3BH-

Tut xuMuli. AnxrjMl4c.

3.IlP }el. OsHaxoN{reHI4e c

ra6oparoPHbIM o6oPYAoBa-

HIieM I4 HarpeBareJll'HbIM14

nplr6oparnrrl. tr4T8.

4.KouQepeuqur <9ro ir'rsI

3HACM O XIIMIIIT)
5.Kpyuui crol <Pols xu-
MIiI,I B )KI-i3HII LIEIOBEKA)'

6.@usli.recxlre cBoicrBa
BeulecrB.
T.Cocrae BeulecrBa. AroMbl

lr MoneKyJrbl XrMtz']ecxuI
3JreMeHT. flPocrr,te ll c;Iox-
HbIe BeulecTBa.

8.Crpoeuue BelrecrBa
Kpucral:ruvecx14e PeIxer-
ru. AuoP$uue BeulecrBa

9.Arperarnute cocro{Huq
BeIqecTB.

10.3saxu xI4M qecxltx 3re-
Nrenros. flP N2. <Onrlca-

HIIC XI,IMI]qECKOfO 3JTEMCHTA

no noJroxeHlrlo g flCX3>.
1 l.9lrcrste BetuecrBa H

cvecu. flP Ns3. (OqucrKa

sarp.r:uennoii noBaPeHHoii

coru>. tr4T8.

l2.Maccoeat Aonc Berqe-

crBa B cMecn. Pacqerr,l sa

MaccoBylo aoJIro BeulecrBa

B CMCOH

13, flonqrlre 06 ,IHAsKaro-

pax. I4cropua orKPbIT[rt
rrHAr.r(aropoB. flPr'rPoanlte

r4HAr.rKaTOpbI.

Terua l.
IIepeo-
HAqAJIb

Hble
XHMII-
qecKue

NOHfl-

rIlq -13
qaca

TeMarnqecKoe H ITE

flP Ns1. O:HaxoMneHI'Ie c

la6oparopulrrnl o6oPYao-

BaHr{eM I4 HarpeBarenb-
uuruu upr.r6oParrlI'r' l4TB.

IO Nsl. Onucauue $trslr-
qecKHX cBoicrB BerIIecrB.

JIO l'{!2. PacnPocrPaue-

Hr4e 3arlaxa ayxoB, oaeKo-

JroHa I.IJIH Ae3OAOpaHra

KaK npoqecc 4UQQY:au'
JIO Ne3. Ha6:toAest'Ie

6poynoncxoro 4BI'IxceHut

uac'ruuer uePuoi rYuru

no,q uuttPocronor.'t. JIO

J'{b4.,{u@Qyaua nePMaH-

|AHATA KAJIH' B XEIATIZHE.

.{ONl1 tr4:roroe:reHue

MoAeIet MoJleKYn Be-

IqECTB H3 NJIACTI]JII.IHA'

AO Ne2.,{urP$Y:ur caxa-

pa B BoAe. llO Ns5. OsHa-

KOMJ]CHI,TE C BCIIIECTBAM}t

pa3Hofo crpoeuur' [O Nl
3. Brtpaulueauue xPu-

craJrJIoB conu. .{O Nl 4.

Onurr't c nycrof 3aKPLI-

roii nracruKosofi 6Yrn't-
noft. flP Np2. Onucasue
xLIMUqecKoro 9ileMeHTa

ro noroxeHllrc s tlCX3'
flP Ne3. Oqrcrxa 3arPs3-

HeHHOfi noBapeHHOii CO-

rr.r. .{O Nl7. Pa:4elenlre
cMecu peqHoro necKa I'l

cyxoro MoroKa. AO Nr8.

Orcraunauue 83Becq rIo-

pouKa An{ qltcTKI'I nOCy-

AbI B BOAE I.i CE AEXAHTA-

uur. ,{O Nr5. I4:Yveuue

cocraBa HeKOTOpbIx 6bl-

ToBbIX ti QaPtuauerruue-
cKr4x Ilpe[apaToB, coAep-

xautlrx nplrMeclr. IO 1"1s6.

14ccle4oeaulte KIicJlorI{o-

crn pa3rllrrHbrx o6lerron'
AO Ne6. tr4ccreaosaHI'Ie

KHCJIOTHOCTH



nO Ne7. CnuPronar stcc-

rpar(uut x:roPo(rralla.
JIO Ng8. AAcop6ttus ax-

Tr4Br{poBaHHblN'l yrleM
Kpacqqux BeuIecTB 

',13
nencu-Konu.
JIO J\!9. flPu:naru xuuu-
qecKttx npeBpaueHui'
JIO Ns10. flolYvaev no-

Bbre BerrlecrBa. AO Ne9'

PacreoPeHue n noge ra6-

neTKlr acn[pI{H-ynca

6-"'rcttpo"art s rerPaau ua6'rn-

IaeMHe rIprl3llaKU XIjMfiqecItHX

pear4nii. 06r,scslrs nPfi3HaKH

xnl{uqecKlix pearutrii KaK Qu3H-
qecKlde qBreHtlt. conpoBox(Ialo-

uue rlpeBpaueHut BeI{ecrB

Apyf B ,qpyra. OcyrqecrBntrb

xr]N,ftiqecKuc peaKuH!{ B xoae

npal(Tl,IqecKof o gangrug @nxcu-

poBaTL XO,il SKcIepl'tl{e}lTa I'' elo

pe3y-nbTaTbl B TeTpa.d.I1, l',lc ojlb-
jye ecrecrBeHllblri (PYccKHlr

n/n,rtt Po4uofi) r:lutx'

l4.OlrsH'{ecr}re sBreHHt B

xsvuu. Cnoco6bl Pa3aene-

Hr.rr cMecefr.

I 5. Aacop6uuq
16. XllMuqecKlle tBreHI'It'

flpr,t:narll xnMnqecKI'IX Pe-

aKqufr

Terua 2'
.f,sJte-
ttt1fl,
IIpollc-
xoAfl-
uIHe c

BeuIe-
CTBAMlI

- 3 'ra-
coB

IlP Ne 4 (PeureHl4e g(crte-

pr.rMeHTanbHbx 3aAaq I{a

pacno3IraBaHIre BeulecrB )
I4TE . JIO Ne12' flPoxa-

JII4BAHI-IE CCM'H IITUEHI4IIbI

n o6uapYNeulle tuuue-

panbHblx conefi' ,{O Ns10'

O6HapyNeuue KpaxMana B

npoayKTax nfiraHHt' AU
No11 . O6uaPYxeulre
aSrzpnsrx Macer B ane,'1b-

ct{uoeofi xoPouxe. JlO

Ns13. IrlccreAoealrue

ceoficre noBaPeHHof co-

nr4. JIO Nei4. I'lccleAo-
eanue croftcrn caxaPa.

IO Nsl5. O6uaPYNeuue

xHpoB B CeMeHax noA-

conHeqHl{Ka. IO Ns I 6.

l4cc:re4ooauue cBoiicrB

coAbr. JIO NP17. tr4ccle-

AoBaHIle cBoiicrB YKcYc-
nofi tcltclorlt. JiO Ns1 8.

Bo:rouxa ioAa (u: anreq-

Horo npenaPara). JIO

Ns21. I4ccreloaanlte
csofi crs (MaPTaHIIoBKI'I)'

II.P Ns 5. <I4ccle4oaauue

cnoficrs BoAonPoBoaHoi

BoAbI ). fl.P Nl6' <I4rY-
lreHI.Ie It cpaBHeHUe co-

cTaBa pa3II4rIHblx copToB

urua>. JIO Ne22. OnPe-

aeneHne cpeabl pacTBopoB

pa3nuqHr,IX COpToB Mblna'

II.P. Ne7. <tr4:Y'renlte n

Ocyuecrn:url xlIN{HqecKlIe Pe-

a(urrH B XOAe npaKTHqec(oro

3ausrltt. @nxcuPonarl xoil 3Kc-

flepHNfeHra u efo pe3yrbrarbl B

Terpa.rlH, !ICrto.ilb3y' ec'recrBell-

Huii ipyccrr'rr'i lllunn po.{soii)

J{3brK. Pagrfi'latb nousln't
(aToll), (More(yna)). (x!ll{uqe-

crufi 3lleMeIIT). O6r'scrtgrl'

Heo6xoanMocrb ucnorb3oBaHI{t

3HaKol] xuN{Hrlec(ux 3'lreN{eH-

TOB: npo'lcxolKAeHlle
ClocraBrq'rb tltopuylr'l Belr{eclB

no I{3BecrHoMy l4x Karlec'fBeH-

HONIy t{ KOJrfiqec'rBenlfoMy co-

craBy. Pa::ruqars IroHgrnt
([pocToe BeulecTBo)" (CJIO)K Oe

Be lecrBo) O6o6ruars nollqrnt
(upocToe Be[leclBO) I'I (cilo)l(-

rot ".*..t"or. 
Ha6;rrcr4aru $N-

3qqecKHe cgolicrna BeuecrB npll

ottutra. Onucngall KaqecrBell-

srtii u t<olngecrBeHHbln cocraB

npocteiimux BenecrB tlo tlx xH-

Nlr{qecKltM Qoprrlynaru Paccqnrst-

BaT6 OIllocHTeJlbH)'lO MoreKyntp-

H)'rc Maccy no tfoPuYle neue-

cTBa; MaccoByto .r{ojlro xI4MlIqe-

CKI,IX 3"TIE\{CHTOB B CJIOI{HONI BE-

tecrBe. V.lacreolars a o6cYx-

.le r4H rlpooneM, npeAilafael{Llx B

pySpuxe <Bottpttcst.'lJlt oOC) )K-

leulrr >. flpultenqrb noilyqeHHr'Ie

3rraHut I c$oPvtlPonannlte
yMeuuq rnt PeueHllt )qe6Hblx

17. nP Ns 4 <Peuesue orc-

nepl'IMeHTalbHbrx 3aAaq }ra

paclo3HaBaHae BeuIecTB)

I4T6.
18. IlonaPeuuas corb, ee

csoficrea !I nPHMeHeHI'Ie'

Caxap, ero cBoicrBa Ll

npnMeHeHne
19. Pacrurellnoe Macro 14

Apyrl4e xl'{pbl
20. Coaa rtnxreBarl It Ka'rlb-

uIjEI4poBaHHarI cBoilcrBa li
IlpuMeHeHue
21. Croroerlfl YKcYc u Y(-
cycHa.r 3cceHqllt, I4x cBoi-

cTBa Lr IIpxMeHeHI{e

22. iIox., ero ceoficrsa I'1

rrpriMeHeHHe. <3eleuxa>, ee

cgofi ctsa t.r trpl'rMeHeH!Ie

23. AcnuPuu, ero cBoicrBa

Ir rpuMer{eHI'Ie
24. <MaprauuoB(a))' ee He-

o6bt.IHble cBoiicrBa
25. Il.P. Ns 5. (tr4acneaoBa-

sue cgoftcrs BOAOnpoBoA-

nofi soabl). tr4T8.

26. lI.P. Nr6. <I4sYueune tr

cpaBHeHLIe cocraBa piLlfllrq-

Hbrx coproB lrura>. tr4TB'

27 . lI.P. Nr7. <I4:Yueune l't

cpaBHeHtle pa3nhqHblx

l]IaMIIYHefi Ia renefi>. I4TE'

28. II.P. Nr8. <l'I:Yvenue u

cDaBHeHHe cocraea CMC u
xoH,u.luuoHepoB) vr I D'

29.11.P. Nr9 <<tr'l:Yuenue u

Terua 3.
Xurulrs
n 6ury
- 11 qa-

ca



Teua 4,

Paccra-
3br no

xullL{u -
(2 uaca)

vos). I4TB.
30. floresHat n BPeaHat

KOCMCTUKA

31. BrlAu 3arpt3ueHz I It
cnoco6rt ux Y4zurclar4fi"

Cpe4crna 6rIroeofi xl4lauu

anr yAaneHlrt ntreH
32. -f .4oxsvlrxarrt. Meaurtfi
u Apyrue xynopocu. Mnue-
paJrbHble yAo6peunc

ruauuyueii lt relefi>.
II.P. Ns8. <l,loyvenue u
cpaBHeHLIe cocraga CMC
H KoHAI{qHoHePog>. II'P.
JS9. d4sy'reuue n cPan-

HeHrIe cocTaBa KpeMoB).

IO Ns 23. BaPulr rrau-

JIo. JIO Ns 24. Y,qarseNt

nsma. JIO Ns25. Cgofi-
cTBa MeaHoro Ky[opoca.
JIO J\!26. O6uaPYxeuue
Katl,rt H HIrTpaToB B Kap-

rodere u KaIIYcre

33. Vueuuuecxan xouSe-
pen4un <<Bl'lgaw\uect
pyccI(ue yi{eHble-xl'IMI'rKH ).
34. Ronxypc coo6ulenufi

Jl.tduluxct <Moe ruo6rartloe

xr,IMIIqeCKOe BelqecTBo ).

O6o6ttam noJryqeHltble 3Halint

o6 o6texre u npeaMere ecre-

cTBeHIIFIX uayx. Part,lcxnrr npu-
qr{Hbr Bo3HI4KHogeHI.,Iq e o6ue-
crre xenorfo6uu. CrPYrrYPtlPo-

Barb MarepllaJl o6 o6u{lrx llero-
aax ecrecrBo3llauur a cueqll$u-
qECKT4X MCTO.IAX XI4MHH.

l.
Jlureparypa:
Eoryw"eciri, C. B' <Becdnble Haf{HbIe orlblrbl Ans Aereft 14 B3pocnblx' Xuuug>> -

M.: OOO lllsAarerucrso <3crulrlo>, 2013'

CaeuuaJI.l...3asarrlarerrblalxr4Mr4l" -M.: ooo(I43AaTeILcTBoACT>>,2021'

Anux6epoea JLIO. "3auurttarenbHa;l xI4M14t": Knura Als yqaurllxct' yqHTeJIeft 14
2.
J.

poAllrenefi. - M': ACT-|IPECC, 1999'

4. 
'Brrcoqraq E.B. llporpalrrtaa [po[eAeBTl'Iqecxoro Kypca KaK (nolpyxeul{e) B

rlpeAMer MAPO r. MocKBa.

s. io.6ypa"uo T. ,Q.pa6ouue rpofpaMMbr. xuuuq.T-grtaccst.. yqe6Ho-MeroAhqecKoe

flo co6ve,2- e u3ralve, nepepa6oranHoe -M' : OOO <[poSu' 20 I 3

6. Kap4oea A.A. <<Xuuus'6e: Sopruyn) - 3-e I43A', nepepa6'- ClI6: <A:6yxa-

Knaccr.rKa>, 2005.
RypzaucxuilC.M.<<YsJrcKareJlbHatxltMuq:BHeKJIaccHa.tpa6oranoxt4Ml'Iu>-M':
OOO (TI4A <PYccxoe cnoBo>' 2011'

lpocce 3., Baficuanrerb x. (xr4Mur Anfl nlo6o3HaTeJIbHbIX).-3-e 1434.- JlenuurpaA:

<XuuIEs>, 1987'
9. ,Quumpueea A.V.,V\twuuaJI.B. <Hau AoM - HaIx 6ut> - M':

7.

8.

<3uaur.re>, 1992.

8-9-e xlaccu", - Mi
l}'.3veea- M.8., lapa l{1L "Lllxoar'uufi nparouryra ' Xuttus"

Cyuron B.M. <XIarntuq B 6rITY). - :(1lHMt4t)),

Txaveuxo JLE. MuP xLrMvluiT-i4 Kiracc: KHI4ra Anfi yl{vTeItfli paooqaf
ll.Ioduu A.M.,

12.
npofpaMMa, KaJIeHAapHoe' TeMarl4qecKoe u floyporrHoe nJIaHI'tpoBaHI4e:

nporreAeBTr4qecKr.rr Kypc: yqe6Ho-MeToAl4qecKoe noco6ue (coorneTcrayer @foc)'

- -f,oocraeru: <Jlerrzos>, 2014.
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o ny6nvKaLlnn
Ha catrre infourok.ru

Hacron qnM noATBepxAaercfl , Ltro

cBuA

Apcenrueea
AnroH r Ha Anexca n4poBHa

ony6nrroean(a) Ha carlre infourok.ru
Merogrqecryro parpa6orxy

C6opnn x BHeK/raccHbrx Meponphntnil no xvtMvtv 4nn 9 xnacca
< 3ga xonnctgo c Heoora HHLtecKt4Mt4 BeuecrBaMh D

web-agpec ny6nuraqnn:
https://infourok.ru/sbornik-vneklassnlh-meroprlyatly-po-hlmii-dlya-klassa-znakom

stvo-s-neorsanicheskimi-veschestvami-1983356, htm I

Ceugerenucreo o perncrpaqhn CMtl 3n. NQOC77-60625 or 20.01 .2015 eurgano OegepansHofi cnyx6oi
no Hag:opy a cQepe csn:u, uHQopr"raqnoHHbrx rexHonorui u Maccoeux xoMMyHuKaqui

finqeH:nn ra ocyqecrenexue o6pa:oearenouofi 4errenbHocrn N0 520'l or 20.05.2016
eur4aua 6eccpovxo LenapraMeHToM CMoneHcKoi o6nacrn no o6pa:oeaxun, HayKe u AenaM MonoAdxt4

-:{'.

s HaquoHanbHoM qeHrpe lsSN
q _ (npucsoen MexnyHapoAHbrtl

HOMep

v3aaHuAi
17.05.2017)

Ne A5-561358
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cBuA
o ny6nvKal'J.vvl

Ha cafire infourok.ru

Hacron qmM noATBepxAaercfl , t{To

Anron r Ha Anexca H4poBHa

ony6nnroaan(a) Ha caftre infou rok.ru
MeroAr4qecryn pa:pa6oxy

I

Apcenrueea

llnan ypoxa. 8 xracc. Corr. Cocrae. KnaccrQrKaL{rn.
HonneHxnarypa.

web-a4pec ny6nnnaqun:

https://infourok.ru/plan-uroka-klass-soll-sostav-klasslflkaclya-nomenklatura-2715586.htm1

Cau4erenrcreo o perncrpaLlnn CMtt 3n. NoOC77-60625 or 20.01 .2015 eutgaxo Oe4epansHofi cnyx6oi
no xap:opy e cQepe can:n, nrQopuaqnoHHbtx rexHonorufr ,t Maccosstx xoMMyHrKaL{tli

flhqeH3 t Ha ocyulecrenerue o6paroBarenbHof AeflrenbHocrn N0 5201 or 20.05.2016

eurgata 6eccpovno ,[enapraueHrom Cvonescroi o6nacrn no o6pa:oeauuo, HayKe u AenaM monog6xtt

CB!4AerenbcrBo o perucrpaqI14
a Haqroiranunom qenrpe lSSN

- (npucBoeHMexAyHapoAHbrfr

HOMep

A3AAHUAI

Ne AE-1294765
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OFOCxnacc.p(D
KoHKypc AnF neAaroroB u Aerei

Er4frnoM
HarpaxAaercfl

ApcenrueBa AHToHnHa AnexcanApoBHa
yLlrlTenb x!4N4r1X

M6OY COU N,12.

KpacHoAapcKr,ri Kpari,
cr. naBnoBcKag

l-lo6eRrrerb ( ll r.recro )
Bcepoccnficrufi KoHKypc "OFOC rrtacc"

5nhu-onL4Mn a4a: "CoapeueHHurfi ypor. Karofi oH?"

Aara yeacrnn B KoHKypce: 12.04.2027

HoMep A!4nnoMai FK-151957

fluperrop yve6uoro Xaycroaa H.A.

Oprarroarop: Haranbx XaycroBoi.
nrqeH3r4s Ha oopa3oBarenbHyp AenrenbHocrb Ne 909 or 13.08.2014 r., @puA 451101 Ne 0000092.

rfrocxnacc.pr[
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