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I. tIC)qCHU TEJIbHAfl 3AIII4CKA
flporpavnaa Kypca BHeypot{Hofr AesleJTbHocrr4 <XtaMlt.{ecKa{ Mo3akrKa>> Arrfl

o6yuantuuxcfl 7 rc.rtaccoe cocraBJteHa corJracHo npr4Ka3y MuuucrepcrBa
o6pa:osaHnfl u HayKu Pocr:r.rr,icr<or.i oelepa\Ar4 ol 17.12.20i0 r. N 1897 (n pea.
flpraxa:os MraHo6pHayr(r4 Poccun <>r 29.12.2014 r. N 1644, or 31.12.2015 r. Jt
1577) (06 yrBepx(Aerrr4u O.aepanoHoro rocyAapcrBeHHoro o6pa:oeareJrbHofo,
c'raHAapra ocHoBHoro o6nlero o6pa:onaHVfl>> (3apervtcrpupoBaH MlrHrocrour
Poccztz 01.02.201 lr. ,\tl964rl), r; coorBc-fcrBnr..r c rpe6onaHLrflMu OcnosHoi
o6pa':oua'r'e:r,rrolr uporpa\1Nr,r ocrosnoro oSutelo oSpa:oeaHrzq MAOy (Cotll
Ntr 67 r. L{ers6urrcKa))

PaSoqal npolpaMN4a Kvpc:r nueypo.tHoii AerrenbHocrr,r nnfl 7 xlacca
flpeAycMarptiBaer Hlytlcnlc xhMr4h B o6r,dme 35 qacoe B foA, I qac B HeAenro.
coorBe'rc'l'Byer nptltllepttoii IIpot'paMMe <XnN,turr. 7 Knacc. BsoAHrril Kypc,
O.C.f a6p14eJrrH, 14.I-.OclpoyMoB, A.l{.Axne 6nuug>>. Ka,renlapHo-TeMarprr{ecKoel
[naHI4poBarfve cocraBneHo Ha 35 LracoB.

I I. IIIAHfl Py E NlbI E P E 3 yIr,TATbI O CB OEHVIfl KyPCA
BH E ty POr{ H O fr AE'IT EIbHOCTI,I

fferre,runocrs o6pa:oBarerblroro yqpe)KAeHux e o6yr{eHr,rr4 xuMvrv AonxHal
6st'lr, HanpaBJreHa Ha Aoc'rh)KeHue o6yuarourvMuetl
cneAyrcLuux JrH ar HocTHbrx pe3yJrb'r'at'oB:

Vqauluilcr ito,rxcn:
o 3HOTL' 14 llOllH\lel'lb: oclloBilr)lc rlc'ropr,lgecKLte co6bttttl, cBt3aHHbte c:

pa3Ba'[HeM xI4Mt4L4 Lt oerrrtccn]a: .toc'n4](cn14r n o6laclv xvMvrv H l(ynbrypHbl€)
TpaAhuht4 (n LIac'l'Hoct'H, Ha)'L'rHble 'r'paiira-rtran) cnoeh crpaHbl; o6UenaupoBble:

AOCTHXellus B o6,racrtl >iLMrlv, OcHOBbI 3AopoBofo o6pa:a XI,I3-Hr4; npaBl4nel

I-toBeAeHhfl ll qpe3BstqauHt,tx cr4lyat\Anx, cBr3aHHbIX c eosAeficrBl4eM pa3nr4qHbll:
Be-urecrB, coutlaJlbHyrc 3.HaqhMocrb v coAep)KaHrze npoQeccafi, cBr3aHHbrx c:

xuvtzefi; ocHoBHble npaBa u o6szanuocrr4 rpa)KnaHVHa (e rov r{I4cne yuarqerocr),
cBq3aHHbIe c ,'l14t'IHocTH blM. npoQeccnoHalb-HblM V XH3HeHHbIIVI

caMoofrpeAeneuueM;
o HCflblrblBarb: r.tyBcl'Bo fop/locrH 3a poccufrcxyro xuMr4qecKyro HayKy yl

yBa)KeHHe K I4cropat4 ee pa3Blarvfl; yBaxeHHe u npr,rHqrr,re Aocrr4xeHufi xvMvrvr Et

MLIpe; yBalrerlr4e K oKpyxarculhw (yua-ruHMCr. yr.lr4TeJrrM, poAr4TeJrflM Lr Ap.) -
yMeTb Cnylllal'F, A CJI bllll?'l b llap'l Hepa. tlpl43HaBaTb npaBo I(a)K-AO|O HZI

co6crseuuoe MFtcHnc' vr npviHhN,la.r'b pellreHHr c yLreroM nosuqnfi Bcell
yqaCTIIhKOB: CaMO-) BarhCIlt'lC h ')MOltt'lOFlaIbHO-nOJ'lO)K14TeJ'lbHOe OTHOIIICHAe [(
ce6e:

o llpH3H?B?Tbi rleHFnoc'r'b 3.,lopol3bfi (cnoero h Apyfr4x nroAefi);
Heo6xoAuMocrb caMOBblpaxeuhfl, caMopeanv3ar\1u4, couuanbHoro rrpr43HaHzfl;

o oco3HitB&Tbi fo't'oBI-loc'rb (uttu Hefo'roBHocrs) K caMocToqreJIbHbINI
nocrynKaM v Aeticreh.flNt, npr,tHtrr4ro orBercrBeHHocrt4 3a hx pe3ynbrarbr;



l'o'foBlloc'l'b (HJltl ttct'o'lonnt)clr,) o'r'r(pr,r'ro ut,lpa)Ka'r'b H orc1auBarb cBoro fto3HI_lt4Io
h Kp14T'hqHo o'[HocH'r'bcfi t( c.l]ohM lroc'lyilKaM;

'tlpotBJltru: lo6po/KtlJlat'eJlbHocrb, /loBepue h BHaMareJrlbHocrb K JItoAtM,
fOTOBHocTb li cO-TpyAHl4r{ecTBy 14 Apyx6e, oKa3aHr.rrc [oMorrlr4 HyxAaroqvMcfl B

uefr; ycloit'tvsLti no3HaBa'r'ellusuz t4HTepec, nHtWarvey z nro6o3HareJrbHocrl B

v3yeeHVV Mllpa BeutecrB l.i peaKuvii; rte,reycrpeMneH-Hocrb u nacrofir{r4Bocrb B

AocThll(eHuu Ueleil, foTOBuocTb K npeoAoneHzro TpyAHocrefi; y6ex4en-H9cTb B

Bo3Mo)KHocrt4 fio3HaHI4t rpr4poAbr, r.reo6xoArzMocrr,r pa3yMHoro r4crroJr;3oBaHr,rq

Aoc'n4xeHuit nayrcu H 't'exHoJrorn'l 1.sts pa3Btrnn odulecrea;
r lMeTbl yCT'aHaBnfiBa'Ib cut3b MelKAy Uenbrc rifyl9eH4fl XVMVTU U TeM, AJIfl

qero oHa ocyuecrB-Jlrrr3rcfl (vlolnBaMH); BbrrroJrHrrb nporHocrnqecKyro
caMooueHKy. pel'vJlhpvlolllvto aKt'hBFloc'fb Jrrrq-Hoc'fH Ha 3Ta[e ee BKJI]oqeHl/rfl B

Hosl'til BtlA ilett'leilt)uoc'IH,, cnl'tatrrrr,rr.t c r{agaJtoM A3yqeHtn HoBofo ylle6Hofo
ilpeAMe'fa - xhM14h; Bl,illoilH''t'b t(opp14fhp\,toltl),,K) caMooLleHKy, 3aKJIFoqatOUylOCq
B KoH-Tpone 3a npotlcccot\t h-l)'rlcn Ha xvwt4vl n BHeceHI,II4 Heo6xoAuvttx
KoppeKlhBoB, coo't'Bcrc'l'ByroLrlr4x 'Jl'aflaM h crroco6aM Lr3y'retzfl l(ypca xvMvtu;
c]'potITb )Kl43HeHHble v llpooecchoHaJlbHbre nnaHbr c yqeToM KOHKpeTHbIX

couzaJlbHo-t4cropHLIecKLlx, ftoJ'IL.trt4LIecKIix H 3KoHoMI4rIecKI4x ycnoBvtit; oco3Ha-
Bal'b co6crueuuste qeHHOc't'I4 vr vx coorBelcrBl4e npr,IHVMaeMbIM B >Krr3lr4
peueHhtM; Becrl4 AhaJIor Ha ocHoee paBHorrpaBHbrx orHo[reHuit u B3ar{MHofo
yBa)KeHtlt; BblAentrb HpaB(rrBeuusril acreKT no-BeAeH:afl 14 eoorHocr4Tb nocrynKl4
(ceoz vt Apyft4x nrcaefi) A co6urnr c [pr,rH.srbrMr4 3Tr.rqecKr4Mr4 HopMaMr,r; B

ftPeAelax cBohx Bo3NaoxHocleu nporr4BoAencreogarr AeficrBI,IqM v BIIvtflH:uflM,
npeA-cTaBJ'ltFotul,lM yfpo3)/ x143HH. 3llopoBbrc 14 6e:onacHocTr4 JII4r{Hocrr4 v
o6utecrea.

Melanpc/rMe'r'nl'rMu pc3yJrbla'laMl.t ocBoeFrhr BburycKHr4KaMI4 ocHoeuofi
UlKOJ]bl lrpo|paMMbr It() xh\il4t4 flB.tAlo't cfl .

o ollpe,'le.Jltl'll) ttptlfi-tcltt't. l. e. \c't'tltiaB,rthBarb HecooTBeTcTBI4e Me)KAy
)KenaeMbrv n AeilcrBht cJl bnblM;

. coc-faBrl'fb cJloxHt tii tt:tan 'l'eKc'ta;

. BIaAeTb'faKHM BtlAOM H3nO)KeHl,lt TeKCTa, KaK IOBeCTBOBaHI4e;

' noA pyKoBoAcrBoM )'qHTenr npoBoAl,lTb He[ocpeAcrBeHHoe Ha6nroAeHr4e;

' rIoA pyKoBo/lc1'lloM yr{fiTeJIfl otfopvlrlrb orLler, BKJrroqarou[fi onueaHvre
Ha6.ntoAeuur, efo pe3yn b'ra'r'oB, BbrnoAoB;

' hclloJtb3oBarb raxoti BI4A MblcJIeHHoro (ralea,rsHoro) vo4enr,rpoBaHvrfl, KaK:.

3HaKoBoe MoAelhpoBaHH(l (sa tlpHMepe 3HaKoB xr4Mr4qecKr4x 3JreMeHToB,

XHMHqecKux Qopvytr); ncuoJII:3oua'r'r rarcon BhA Marepr4anbHoro (npe4uernoro)
MoAenHpotsaHht. ttar (lra'lHttecKOe MoitenupoBaHhe (Ha rrpnuepe MoAenr4poBaHr4ri
aT()M()B tZ V<llCrc1',- r ):

. noityqarb xH\uzLrccK'\'r() Hrrr[topvarthto rj3 pa3J,tyq]tbtx t4crorlH].tKoB;

' o[peiteJrt Ir, o5'r,cK l H acilct{.t elilait L4']a v cuft'1'c3a,

' onpeAeJtfl'lb l(oMllollLc'll il,t ()6l,clil? B coot'Berc'fBt4h c acfteKToM aHanv3a I4i^

chHTe3a;

' ocyulec'l'BJltl'l'b Kaqec'illeHHoe u KoJlt4qec'fBeHHoe o[tleaHlte KOMIIOHeHTOB

oSt,erra;



. oIIpeAerrlt'b o'r'HorueHnfl o6.scrc.la c Apyr.r.rMa od.serravu;

. onpeAeJlr{'1 b cvulcc't.t:tcHr rbtc I tpt4.lHaKn o6.serct.a.
B cgere roclr4)Kcrit4l 'tpei rMer'nbrx Br,rrrycr{H vK HqvqLrmcn..

' HCIIO,'Ib'lOBal'l) npH XapaK fepHCTl4Ke BCUIOCTB ItOHgTLIfl (aTOM)),
((MoJIeKyJla)), ((xt'tMhqecKLItt l.rcvcltt'>>, <<xun,1uqecrcufi 3HaK, prltvt SI4MB9JI)),
((BeulecrBo)), ((ftpocroe Beuec'fBo)), ((cJto)t(Hoe Beu{ecrBo>>, <<ceoficrBa BeluecrB)),
(xr4MZqecKr4e rBreHhfl)), .,sr,ll4qecKue qBreHr4q)), <xoe$-suqHeutr>,
((HHAeKCbl)), ((OTHOCI4TeJIbHa' aroMHaq Macca)), (orHoct4TenbHat MoneKyntpHafl
Macca)), ((MaccoBar AOJtr 3reMeHTa)); 3Harb: npeAMerbr L.ByYleHufl
ecrecrBeHHoHayl{Hblx AHc-llHflraH, B TOM rlucre xhMVLl: XI4MI,IqeCKAe CLIMBOJIbI:
Al, Ag, C, Ca, Cl, Cu, Ile:, I-J, K, N, Mg, Na, O, p, S, Si, Zn, ux Ha3BaHLrfl v
Ilpoh3HorueHr,re;

. x,raccuSHrtupoBarb FrelLlec'rBa no coc.r.aBy Ha rrpocrbre h cnoxHF,re;
' pa3rt{qarb: t'era H Beulec'rBa: x}.rMHLrecrcuil 3neMeHT n npocroe BeulecrBo;
' ont4cblBa'lb: tllopvbt c-\'tuec'rBoBarr4n xt4wvtqecKhx SJIeMeHToe (cno6o4nrre

a'I'oMbl, ilpoc't't,tc tlclllcc I t]a. c" toxrilrtc ncrrtcc'r.na), ra6luuuyro dopry
flepr'roltuqecrcott chc reMl)l xHlvl.rLrecKHX lJreMeHToB; noro)KeHZe 3JIeMeHTa B

ra6,ruue A. 14. Mett.rtc.ttcclltt, hcnoin,'lvr nontr.r..rr ((nepH-oll)), <(fpyflna)), ((tr,IaBHat
nolllpylllta)), <<rro6oqrras ro/llpyrla)); cgoi.rc'rea BeulecrB (roeplrrx, xt4AKr4x,
ra:oo6pa:usrx);

' 06llcutlrs cyulHoct'b x14M14qecKr4x re.rreHuri (c rorrKr4 3peHr4r aroMHo-
MoneKynqpHoro yueHnr) u Ax npI4HUr4nr.raJrbHoe orJrr4r{He or &z:u.recxux
rueHufr;

' xapaKTepl43ollarb: ocHollHble MeroAbr l43ylreHHq ecrecrBeHHbrx ALrcrIr4nJII4H
(Ha6lro4euue, 3KctlephMe[{T, MOAenHpoeaune), BeruecrBo rro ero xuuzqecrofi
Sopvyne cot'racHo IIJraHy: Ka-qec'r'BeHnbrr,i coclan, THn Beulecrea (npocroe r4Jrr4

cloNuoe), KOJIHqec'tgettnufr cocraB, orHo-cHTerbHaq MoneKynflpHafl Macca,
cooTHotrleH14e Macc lreMeH'foB B BeUeCTBe, MaCCOBbte AOnH ?JIeMeHTOB B

eeu{ecree (4,'ltl c,rlo}KIIblX BetttccrB); ponb xLlMAvl (noloNrarenbHyro H orpnrla-
't'e:tuuylo) Ll xll Jllu ttcitoscKa. apr \ \4cln hpona't'b cBoe oTHotr]eHue K erofr
rrpo6,ren,te;

o Bblr{l4cJtrTb oTHOcl4TrSJlbHyro MoJ'leKynflpHyrc Maccy Beu_lecTBa Ll MaccoByro
AOn IO Xr4 MI4q eC KOf O 3J leM e r:r'f a B coeAr4 He H Hrx ;

' rlpoBoAuTb sa6lroA(3Hhl ceofrcre BeulecrB 14 flBJreHr4fi, lpoucxoAru{r4x c
BeuecTBaMh;

' co6lroAarL npaBuJ'Ia Texnt4Kz 6e';onacHocrh upr4 npoBeAeHr4r4 na6nroAeuuff
n na6opat'opHbrx onbl'r'oB.

17 onvqu m 60:l-14 o)tcHoc m b Heyqu m bcfl ;
. |IpHMeHrrb cneAyrcuA e noHflTLrfl: xr{M14qecKufr elenreHTa, aroM,

orHocl4TeIbHat aroMHafl Mltcca, o'I'uoct4TeJIbHat MoneKynflpHat Macca,
cJIolr(Hoe Beuec't go. Nr aiccotlal jlojr l Beltlec't.ua. Moltpubrfi o6leu;

MOJreKyna,

IIpOCTOe 14

o H?3blB?'f b. ollpejtejltllb, xapaK'feph3oBa't'b Beulec-t'Ba, o6t,lcurTb flBreH;/^A vl

ceoilcrsa. Bbl It()J'iltt l, \n\nrrtce KHr,i lrccrrcnu Mcu I:



o o6'btcHtt'fb Aeficl'Btle 143yqeHHbrx 3aKoHoMepHocrefi, ycraHaBnI4Barb
IIp14ql,IHHO-Cne/]cTBeHHble 3aBr.lchMOc.ft4 MexAy l43yr-reHHbIMZ flBIreHLrflMr4 Vr

npoueccaMZ;

'o6palqarbctl c ,ra6ioparopubrM o6opyaoeaHHeM, co6rrcAarr flpaBzna
TexHHKH 6e':onacuocrh, uprtl1311-,r.tt) ltpoc'l.brc xHMt.rqecKHe onbtrbl, ua6lroAarr :a
xhMHqecl(HMH flpolleccaMfl IJa vpoKe v B 6srty vt o$opvrrrrb pe3ynbrarbr
ua6,rrcAesuli.

III. COAEP}KAHI4E KYPCA BHEYPOTIHOfi trNqTEIbHOCTI4
f,raea l. Xlrnrr.rq B ueHTpe ecrecrBo3HaHuq (ll vacoe)

Xutttus KaK qacrb e(lrecrBo3HaHtfl. Ilpe4ver xlrMlkl. Xvtxtws qacrb
ecrecrBo3HaHVtt. B:aantoo't'HotltenHt qeJ'roBeKa h oKpyxarculero MI4pa. flpe4vrer
xr4Mt4r4. OH:u'{ecrctae l'ena pr Beulecrea. Csor,icrBa Beulecre. llpuveHeHl4e BeulecrB
Ha ocHoBe nx csofrcrs.

Ha6nroleHrze h )Kcrlepr4Merr KaK MeroAbr nJyqeHvfl ecrecrBo3HaHvA v
xLrMI4v' Ha6lrcAertne KaK ocsctsttclti Melo/l rro3HaHHr oKpyxalourero Mr4pa.
Vcrosnr npoBeAeHny rta6llo,teFrust. l'wto.re3a. ?xcnepuveur. Brreoa. Crpoa"ra
nnaMeHh. Jla6opa lopr..rr r.r cl6opy,aoBat rr.tc.

Mole,'rupoBatluc. Mo,rlejtt,. MOileJrhpoBarrhc. Oco6euHocrr4 MoAenapoBaHus B
leorpa0rzu, cpr.r:nr<e.6uorrolnn. Mo,1e:rn s 6uotoruu. MynrNn. MoAelu B
cprarr'rxe. ?.ltert'porfoprral NlaurHrra. leolpacpr.iLrecKue MoAenr4. Xrzvaqecrcae
MoAenl4: [peAMertlste (lt<l4er'l14 aroMa, MoJIeKyJ], xI4MI,IqecKI4x 14 npoMbIIUJIeHHbIX
rlpol43BoAcrn), 3HaKoBble, LrJjvl c14MBoJrbuble (caveolu 3JIeMeHToB, Sopnrynrt
BeqecrB, ypaBHeHr4r pearcqrara).

XuNtt4'recKlre 3HaKI4 u rfopvynsr. XnHaz.{ecruil 3neMeHT. XHvzqecKr.re 3HaKr4.
I4x o6osFlaqeHue, tlpotz3uoureHue. XnHazqecxue $opvynbr BeurecrB. llpocrrre n
crrroxHbte Beruec't'Ba. ZuAerccsr u rcoeQSaur4eHTbr" Kaqecreeugtrfr A
Kor hqecrseu Hst I,i coc-fa g Be r Itec-rBa.

Xntvtvrs vr rfr,r':nrca. Vuraeepca,rluuil xapaKTep roloxenzfi MoneKynrpHo-
KhHerl4qecrcofr 'l'eopt'IH. floHtlhr ((aloM)), ((MoJrteKyJIa)), (t4oH)). Crpoenrae
BeulecrBa. Kprac'r'aJl.,lheecK()e coc'toflHHe BeuleclBa. Kpr.rcra,r,r!{qecKue perxerKl4
rBepAblx Beulec.l ll. lIrrt]lt[rr, tur. Iipoyrror]cKoe ABH)KeH1ae. Beulecrea
MOJreKyJlr{ptrot'o 14 rrcN4().ircli\ ir'lpltot.o c t.poeHhfl .

At'pera't'uste coc'totnlr4t ucruec'r's. Ilotu{'r'Ne o6 arpefarHoM cocro.flHr,rpr
Beurec'rBa. (Dn:uqecKHe n xvMlv.ecKVe flBneHhr. fa:oo6pa3Hble, )Kl4AKI4e t4

TBepAbre BeLrlecrBa. AH,lop$rrbre BeulecrBa.
Xnvust u reorpaQrll. Cr.poeune 3evlu: qApo, MaHTvrfl) Kopa. Ilzroc0epa.

MnHepa,'rbl H ropHble nopo,lr,r. Marva.r7lrec67e 14 ocaAoqHble (HeopraHl4r{ecK121e vr
opraHr4HecKhe, B TOM r.rhcre u roplorl4e) nopoar,r.

Xuwus n 6uolorvtn. )(urvuqecrcuil cocraB xueoil KnerKlr: HeopraHr,rqecKr4e
(eoaa v MI4HepaJrbllt'te co:trz) u oplaH14qecKne (6e,rru, )Klzpbr, yFneBoAbr,
IlhraMl4Hbt) neutec'rsa. EaottofhltecKat ponF, BoAbr s Nlaeofi KJIerKe. @orocuHres.
XlopoSrznn. Bnol<lrnqecFioe 3rraHenr4e )KHpoB, 6e,txon, asrapHrrx MaceJI,
yfneBoAoB H tlH'l'aM il t t oB,' (ittr xh3ilcilcffr'eJt br roc't'H opraH I43MOB.



I{aqecreeHHLIe peaKulttt B xt4nut4. Kaqcc'rBeHHbre peaKlrr4l4. PacnosFIaBaHI4e
BeluecrB c lloMotllblo Kauect'BetrHbrx pc'arcuuil. Auarhra.{ecxnfi cHfHaJI.
Onpe4e,ueMoe BeulecrBo zr pear(Tl4B Ha Hero.

f enoucmptquu

' KolleKqHt pa3nHL{tJbtx rpe/{Me'r'oB t4rrv $ororpa$nfi npeAMeroB pr3

aJ'lK)Mt'tHVfl ,\Jlrt l.lJl,llC)CTpaWyt l4ileL4 <<CgOtiC'rga 
- 

npqMeHeHI,te)).
. Vqe6ttoe o6op-r.toglulhc. llcnojtr)3yeN{oe na ypoKax $uzvtxu,6uonorutt,

reorpa(ln v n xnMLlt4.
. 1).lrcrlpo(lopuar Malut4 rra r; llq,icrurlh. I'cot.paQaqecKr4e MoAenH (uo6yc,

rcapra). IlnolroluLtecKhe MoAeJtu (uylnNra opfaHoB Lr cr4creM opfaHoB
pacreHnfr, )KI4BOTHblx u ve,ronexa). Oh:H.lecKl,re v xv:vrarfecKr4e MoaeJrz
aroMoB, MoJleKyJI BCLuec'l'B 14 KpHcraJUIuqecKHX peueroK.

' OSleuHble u luapocrep)KHeBble MoAenr4 IloAbr, yfneKr4cJrofo 14 cepHr4crofo
fa30B. MeTaHa.

' 06pasrlrr rBepAbtx BeulecrB Kpucrannr4qecKoro crpoeHr4f,. MoAelu
r(pHcTann Hrtec Kux pe ule'roK.

' BoAa B Tpex al'pet'iirHbtx cocrorHHrrx. Ko,uercrtaq Kpacr€LnnuqecKr4x v
avop$nsrx BeulecrB t4 r43Ae,l ui,t ug wx.

. KorJteKrtht{ Mh}tcpaJrrln (tralyptj'l', r(opyu/{, xaJ,IbKorzpvT) Qnroopzr, ralzr).
' KoJtleKuhtl l'optlblx ltopoll (r'paura'r, pa3rhrtHbre cpopnatr KaJrbqr4Ta 

- 
MeJr,

M paMop, r43Bec',t ru r< ).
. Ko,'t,leKu[4tl t'opto(inx t'tcK()nacMr)rx (trcr]lrr,. rcan,tenHstfi yfoJlb, cJ.IaHubl,

ropo)'
! e.uo u c ntpo Lquo H H bt e i Kc n ep u.ue H nrbr

. HayqHoe sa6,rrcAeHue 14 ero o[ucaHr4e . Vlzyueuue crpoeHr4t [JraMeHrI.

. CnuproBat 3Kc'rpal(Lu4t xnopoQran ra u3 3eJreHbtx JracrbeB pacreHl4fi.

. <<IleperHBaHHe)) yrJreKHcJIofo la3a B c'raKaH Ha ypaBHoBe[IeHHbIX Becax.

. KaqecrBeHHar peaKurar Ha Kr4cnopoll. KauecrBeHHa, peaKrlr4q Ha
yfneKhcnsrfr ra;.

Ia6opunropHue onunrbr
. PacnpocrpaHeHHe 3anaxa oAeKonoHa, AyxoB hnr4 Ae3oAopaHTa KaK flpoqecc

l.utf<py *tu.
. liaS,rttoitenLlc Spoy roncKot o jlnhxcl14r qac.l.t4r{cK uepuoil Tyrr14 rroA

Mu KpocKOiloN,t.

. /luc|lc|ly'tr4n l epN4auriurii'r'a KaJrHr Il xeJta'r-1..1He.

. C)6rrapyxeuhc lt[rupnbrx Maccr B aneJrbcHrroeoi,r KopoqKe.

. I4zy\eHhe rpaHr4'ra c uoMollbro yBerulll.erbHoro creKna.

. Onpe4ereHue co,lep)KaHt'trr BoAtl B pac.reHr.rr4.

. 06Hapy)I(eHIze Macna B ceMer'rax rroAconHeqHr4Ka t,t rperrKoro opexa.

. 06HapyxeHhc r(paxMana B n[JeHhLruofr vyxe.

. B:aultoAeticlene a,cKop6r.tHonou KucJrorbl c fioAov (oupeleneHr4e
BATaMVHa C s pa:ruLrHblx corcax).

. flpoayBaHne BblAbtxaeMofo Bo:lAyxa qcpe3 H3BecrKoByro BoAy.

. O6napyxettHe H3Bec'r'Kouorz noirsr cpcAr.r pa3nr4lrHbrx BerrecrB.
Iouuwnue 0niln.,br



. [43fo'I'oB,reHI4e MoAeJIefr MoJreKyJI xHMI4qecKr4x BeilIecrB I43 rIJIacruJII4Ha.

. AzQQy3r4fl caxapa B BoAe.

. Onurru c nycroil :axpst'roii nnacruKosou 6yrruxoil.

. O6uapyxeHr4e Kpaxl,rana B npoAyKTax rrHraHux; x6torcax.

IlpaxmuuecKafl ps6oma J\b I. 3HarcoNrcreo c ra6oparopHblM o6opy-

AoBaHr4eM. flpaer,rna rexH14lc4 5e:onacuocru.
IlpuxntuuecKon pu6ontu JVb 2. Ha6rroAenne 3a ropaulefi ceeqofi. Ycr-

poficreo ri pa6ora cnHplonrc.1.
f"rasa ,1. Ma-renra'r'l.rKa l] xuMuu (9 .racon)

O'ruocllr-e,rbHbre alo\1Hafl v \lo:reKyirfpHarr N4accsr. Oruocr4TeJlbHat aroMHat
Macca sJreMerrra. MorcKyJupnar Macca. OnpeaereHue orHocl4TeJlbHofi arovsofi
Maccbl xhMr4qecKhx sJreML'rrloB rro la6:rnlle A. 14. MeHAereesa. HaxoxAeuue
orHochlelsuolr Moner(yJrrrpuori Maccbl no Sopvyne BeurecrBa KaK cyMMbI orHo-
ct4TeJtbHbtx aToMHblx Macc, cocTaB,'ttFoulI4x BeuecTBo xI4MI4r{ecKI,IX 3JIeMeHTOB.

Maccosaq AoJrr 3JreMeHTa B cr'ro)KHoM Beruecree. lIoF{-{rLIe o MaccoBofi Aone
xaMHqecKofo 3JreMeH'ra B cJro)KHoM BeulecrBe h ee pacqer flo sopvyne BeuIecTBa.

HaxoNAeHr.re Sopnaynbl BerlecrBa no 3HaLreHr4rrM MaccoBbIX Aonefi o6pa:yroulzx
efo sJreMeHToB (arr anyxLlilcoBoro v3yeeHufl xypca).

gucrsre Beu{ec'rBa v cMec14. Llucrrre BelrrecrBa. Cvecz. fereporeHHble 14

foMofeHHbre cMecn. I-aroo6pa3Hbre (no:Ayx, IrpupoAHbrfi ra:), )KHAKI4e (He$rr),
TBepAbre cMecH (r'opHsre lropoitbr. r(\rr..rHapHbre cMecr4 h cl4HTeraqecKue MoloUI4e

cpeacrea).
O6revHaq.rto.rr la3a s cN4ecH. OrrpeaerrenLle o6'seHauofr AonI4 ra3a B cMecn.

Coclas arnaocSepuor'o no'r,'lvxa h rp14poitHOlo ra3a. Pacqer o6leva AonI4 ra3a B

cMcch I]o efo o6r,cn,1y 14 HalO6()p()T.

MaccoBaq AoJtr Be trte,c't'Bo B pacl'Bope. Maccoeafl 1onfl BeulecrBa B pacrBope.

Kouuenrpa:g:z,fl. Paclsopr.r'r'e:rs t4 pacrBoperrHoe BerrecrBo. Pac.Ier MaccbI

pacrBopeHHofo BeulecrBa rro Macce pacrBopa H MaccoBofi Aore pacrBopeHHoro

BeulecrBa.
MaccoBafl Aonq npnveceil. floHrn'ue o qucroM BeluecrBe v npI4MecI4.

Maccoeaq AoJrr npr.{Mech e o6parrte r4cxollHoro BeulecrBa. OcuosHoe BeurecrBo.

Pac.rer Maccbr ocHOBHOT-o BeulecrBa no Macce BeulecrBa, coAepxaulefo
onpeAeneHHyro MacconyK) AoJrrc npuuecefi .

/le.uoucnlpt Lluu
.lto,r,rerrthr pa3irhLurbrx B14itos MpaMopa v hrfeJwrn u: uero.
. Cnaecb peHlror'o n ci-ixapror() IrccKa [.1 rx l)a3Ac','reHhe.
. Ko.lurerrtnl r rctlr r [1 r.r rrctp rcr rpo,rtvK'r'oB.

. Kolr,rercuvn 6s roBbrX cneceri.

. f{narpavn,ta cocraBa arvoc$epHofo Bo3Ayxa. luarpavrlaa cocraBa
npr4poAHofo fa:la.

. Ko.l,qercLlul <MraueFrzursr 14 fopHbre fropoAll).
Io,+ttttuuue onumbl
.VIzy\eHue cocraBa rreKoropbrx 6uroesrx ra $apnaaqeBTr4r{ecKl4x rlpenaparoB,

coAepxaur4 x o tIpeAeJIeH Fr'/]o AoJilo fr pH Mece14.



IlpuxmuuecKon pu6ontu t\!! 3. I lpralo'rosJreLrhe pacrBopa c 3aAaHHoi
Haaccosoil Aolen pacrBopeHHofo Be[lecrBa.

f"[asa 3. fle.,reHufl, npoucxoArruile c BeuecrBaMu (10 vacon)
Pa:Aeleune cveceil. Cloco6u pa3AeJreHHr cueceft v oqncrKa BerlecrB.

Hercoropsle rrpocreiiutue cnocoSsr pa3AeneHzr cnaecefi: [pocer4BaH:ae, pa3AeneHr4e

cnaeceil rroporxKoB xeJre3a A Cepbr, orcrar4BaHr4e, AeKaHTaIII4q,

uenrpz$yrr4poBaHue, pa3AenerrHe c rroMorrlbro 4ernremnofi BopoHKr4,

QarsrponaHr4e. Orz:rn poBaHhe n raSopa'r'opr4l.1, 6srry v Ha npov3BoAcrBe.
floHsrue o Sr.r,rr,-rpale. A,'tcop6rtrzr. floHqr]le o6 aacop6uurz u a4cop6eurax.
ArcrunnpoBaHHbur Ylo:n) riari saNrrcirurrn aAcop6errr. VcrpoficrBo [porr4Bofa3a.

Jluclutntsltust. AJtL4 rrepclonKa. )]vc'rnttmqnn (neperonrca) KaK flpouecc
Bbr/leneHLrr BerrlecuJa h ] x-r.r.'lrtoi.r cMecn. /{nc-rr4rnv poBaHHar BoAa a o6,racru ee

npuMeHeHnfl. KpraclaJrjrh3artnfl n)tr1 BblnaphBanhe. Kpzcrannv3a\vfl v Bbrrra-

phBanr4e B na6oparoprau (r<pracran,ru3aropbl L1 Sap$opoerre qarrrKr4 rnfl
BbrrrapuBauun) n npapo/le. fleperorrxa HeSrrz. FleQrenpoAyr(rbr. (DparcrluoHHat

rlepefoHKa )KnAKofo Bo3Ayxa.
XzunqecKue peaKuuu. Vc,roBhr nporeKaH:afl, A npeKpaqeHns, xI4MI4qecKI4x

pearcqnfi. Xunah..recKHe peaKrlhr4 KaK rrpouecc npeBpauerufl o4Hr4x BeIrIecrB B

/rpyrhe. Vcroehq rrporeKaHhl x14MheecKr4x pearurafi. ConpzxocHoBeHl4e
(r<ou'raxr) BeuecrB, HarpeBaHhe. Ka'ralu:arop. Vluru6utop. VnpaeleHue pe-

aKur4rrMh fopeHL'rr.
l1pra':Harcr,r xuM14qecKHX pearunu. llpra:uarcu xHMI,ILrecKI4x peaxqlril:

H3MeHeHhe rtBe'r'a. o6pa'ronanne oca,lKa, pac'r'BopeHne nonyqeHHoro ocaAKa,

BbtneleHHe fa3a. no'|Bircilr.lc 3ailaxa. BblAcrtcHhe u Hh nofjlouleHlle TennoTbl.

f euoucntp0t4uu
.@ztrs'r'p lllo.r'ra. 13oporrxa broxrrepa. Vc't'attoBxa Lnn Qr,rns'rpoeaHnt noA

BaKyyMoM.
. PecnuparopHble Macr{h 14 MapneBbre [oBt3KpI.
. flporunola3 14 elo yc'rpoftc'rso.
. Kollercqral <<He$rs r,r HecprenpoAyKrbt).

f euo u c ntp ct t4uo H H bt e ? Rc n ep ux, e H nxbt

. Pa:Ae,leFII4e cMech fropotrlKa cepbl t4 )KeJIe3HbIX oIIaJIoK.

. Pa:AereHr4e cMecu noporxKa cepbr 14 necKa.

. Pa:4eleHne cMecn BoAbl A pacrr4Te.IrbHofo MacJra c noMoulbro IIeJII4TenbHofi

BOpOHK14.

. [lo.lryqeltr.tc itr.rc'r uJr.irr.rponarnror.r 1le,r[r,r c noMoulbro na6oparopnofi
ycTaHoBr( vl )l:tn uepcr oulcl ;.ttn,'txclc t'eir.

. Pa:lAe,rcrtrzc c\'rcct-'r rrcpMarr rarara h AHXpoMara Karlar cnoco6ou
Kphcrann v3a\AA.

. B:anuoAefrc-r'nne )KeJre3Hbrx onHJroK H uopoLuKa cepbr npl,r HafpeBaHuu.

. flo,ry.ieFrne yrJreKncJroro ra3a B3auMoAeilcreueM MpaMopa c Kl4cnorofr I4

o6HapyxeHr4e ero c noMourbK) t43Becrrcoeofi BoAbr.

.KararuruLrecKoe pa3JroxeHHe rrepoKcrlAa BoAopoAa (raranusarop
Ar4or(cr.rA MapfaHqa ( lV )).



. ()6rrap-r,-Ncur.rc pac'r nopa ntc-ror{l.i c ro\,rortbro r.trAhKaropa.

. B:lazvo;leiic'r'ehc pac'r'Bopa ucpMaHr-aHa'l.a Karr4r{ u pacrBopa AuxpoMara
KanAA c pac'fBopoM c)Jrr,Qr.rra Ha.tpt4x.

. BgazvoAeilcreue pacrBopa nepMar-rratfara KalLrA c acKop6r4Hoeofi
rcucrorol,i.

. BsataNaoAeilcrsne xnopr.rAa )KeJre3a c Nelrofi xpon.ruofi coJrbro pr

f}rApoI(ctlAo M HarpLIr.
. B:auvoAeficrnne rnApoKcHAa xeJre3a (lll) c pacrBopoM corqHofi rucroru.
f u6opamopHile onilmbr
. A4cop6qhr r(yr{ypy3HbrM14 raJroqKaMn rrapoB [axyqux BeurecrB.
. tr l:y.reHHe ycrpofrcrBa 3axhrarKV H rrraMer-r14.

Iougtuuue 0nun,,br
. Pa:r'lereHHe cMc-cH c-y-xolo Mojror(a h peLrHor.o [ecKa.
. Otc'LaL4BaHne g3gcch rropornKa ilJlrr Llhc r Kh rrocyAbt B BoAe v ee

AeKaHTaUHn.
. Alcop6tvst a K'r'r.j grjpo gilu r r rrr M vr ) reM Kpacr{ lllux BeurecrB nerIcI4-KoJIbI.
. PacrsopeHhe B BoAe ra6rrerra acilLipvHa yflcA.
. flpraroroBJreHue H3BecrKoBOfr eoAbr 14 onbrrbr c uefi.
. VlzyqeHne cocraea CMC.

IlpaxmuuecKafl pa6omu try!! 4. Rsrparqr,reaHue KpvcraJrnoB coJrr4 (aovarusafi
sKcnephMeur).

Ilpaxmuuecnan pudomu lb 5. O.{acrrca noBapeHuoft colz.
IlpuxmuuecKon pu6omu JY!! 6. Wzyteuue rrpoqecca Koppo3t4r4 xeJre3a.

fLrasa 4. Paccrca3bt no xHMtrn (3 uaca)
V q e u u q e c xu n rut u rp e p e H LI u n . << ll urrtaro u tuec l pycc Khe yqeHbre-xr4MuKlr>.
Kouxypc coo6t4anult -tr'r141u LL\cn. <<Moc Ltrc6uMoe xt,tMnllecKoe BeulecrBo)

(orrpst't'ue. no.nvLrcLulc 14';r rauerruc. ).

Konxypc !'LreHuqec*Lt-y npoeKmo6. l{oHrcypc nocBqureH r.r3yqeHuro
xr4 M r4qec Ku x peaxqr.r ii .

VI. TEMATI4TIECKOE TIIAHUPOBAHUE C YKA3AHUEM
KOII4TIECTBA TIACOB, OTBOAIIMbIX HA OCBOEHI,IE KAXXOT

TE,M[rI.
Ne CoAepxanue Ko,r-eo qacoB

reopht IIpaKTuKa BCefo

Xrvnr B ueHrDe ecrecrBo3HaHr.tt o 2 lt
2 Malerra'ruxa B x t.i\{u14 8 I 9
l
J fle-reHnr. nporic\o-trLurc c

Berrtecl Bul\rH

7 J r0

4 [)accxa ]br n() \lr\l14r.r J a
J
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