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floqcHHreJrbHar 3arllrcKa

Pa6o.raf, rrporpurMr\,{a Kypca AonoJrHrrreJlbHoro o6pasonauur <<Xuv'us B rlpplpoAe)

cocTaBJrerr a Ha ocHoBe Hop MarI,IBHbrx AoKWeHTO B :

1. @eaepallHufi 3aKoH or 29.I2.20I2 ropLa Ns 273-03 <06 o6pasoBaHLILI n Poccuficxofi

(De.uepaqm>.

2. Konqeuqu-f, pa:lBr,rrlr-s AorronHuTeJrbHoro o6patonauur Aerefi. Yrnepxgena

pacropsxenueu llpawrreJrbcrBa Poccuficrofi Oe4epaurl{ or 4 cenrt6pn20l4 r. N 1726-p;

3. flopraor opralrr.r3arlrrr4 14 ocyrqecrBneHlu o6pasonarenrsofi AetrenbHocra rlo

.{orroJrHr{TeJrbHbrM o6rqeodpa3oBareJrbHbrM nporpaMMaM. Vrnepx.qeri llpura:olt MIaHucrepcrBa

o6pa:onarur.r n Hayrr{ Poccuficrcofi Oeaepauuu (Mnuo6pHayKl4 Poccrau) or 29 aBrycra 2013 r.

Nl 1008 r.;

4. flpnuepnue qre6onaHzx K rporpaMMaM Aononnr.rreJrbHoro o6pasonauur Aerefi:

npuno)KeHue K rrr{cbMy ,[enapraueHTa MoJroAexuofi rroJrr{Tr{Klit, BocrIIaraHI,Ig u coqraaJtrnoft

troAAepxKra,qereft Mr,rHo6puayxu Poccnn or 1 I .12.2006 lle 06-1844;

5. Mgro4[qecK]ae peKoMeHAarIr,rH no npoeKTr.rpoBaHrlro AononHr{TeJrbHbrx

o6uepa.:nuBaloilu{x nporptuM (nrnrovar pa3HoypoBHeBbre [porpaMMbr): npranoxeHr4e K rrr4cbMy

Muxacrepcrna o6paroBarrlrf, H HayKr.r Poccr.rftcxofi @egepaqlru or 18.1 1.1 5 Ns 09-3242;

.{aunar o6pa:onareJrbHiul [porpaMMa r,rMeer ecrecrBeHHoHayqHyro HarrpaBneHHocrb,

HArIpaBXeHa Ha tlopvuporlaHHe Halqrrofo Mr,rpoBo33pe]Hkrs! paculrpfler Kpyro3op yqa[IHxcs IIpu

,uanrneEmeM H3yrrenrrr{ q)e.&{eroB ecrecrBeHHoro U}rKJra

Ile.trn fiporpaMMr,r: o6yrenue fipaKTr.rqecxofi xr{Mur{, pa3Br.rrue ecrecrBeHHoHaf{Horo

MEpoBo33peHr{t v nuquocrnoft Morr,rBarlulr K rro3HaHr.rrc qepe3 r.IccJleAoBarenbcKyro

Ae'-rcJTEHOCTb B npOUeCCe U3] reHr.rs xrrMprr,r.

3aAaqn trporpaMrlrbr:

- o6)'u{Tb ocHoBurrlr [paKTurrecrofi xuuau: aHaJrr,r3y H cr.rHTe3y;

- Hafrnrb IpI{HII,IITEIM I{ MeroAr,rKe [poBeAeHr{s r{ccJreAosaremcKofi pa6oru;

- o61r'aa* pa6ore o xuMI4qecKI4Mr{ peaKTr{BrrMll u npu6opaMt\ npoBeAeHr,rro npocrefiurux

la6oparopHbD( onepauraft:: uarpen, reperoHKa, sKcrpaKrlrax, (pulrrpoBaHlle, B3BerrJr,rBaHr{e I.I T.A.;

- o3HaKoMHTb c [polcxoxAeHLreM l{ pa3Br4Tr,reM xr.rMlrl,t, ncropaef lpolrcxoxAeHr.rs

xI,IMlIqecKI{x cI,IMB O JIOB, TepMHHOn, UO U.rrufi ;

- c(foprralrpoBarb H pa3BLITb noJloxr.rreJrbHyro Morr.rBarlr4ro r 4amuefirueMy r.r3freHr{ro

ecTecTBeHHbD( HayK;

- pa3BrrTb rro3HaBaTeJrbHyro u TBopqecKyro aKTr4BHOCrb;



Ilrrannpyen{bre pe3yJrbTaTbr ocBoeH I{q [peAMeTHO f O Kypca

Jlu.rHocrnbre yHnBepcaJrbHble yve6nste Aeft crsuq :

. uorpe6uocrb B caMoBbrpaxeHl,ru lI caMopeaJrr4garJlrv, coIII4aJIbHoM npI'I3HaHHLI;

. IIO3IITLIBHAfl MOPAJIbHTUI CAMOOIIEHKA II MOPANbHbIE qYBCTBA - qYBCTBO |OPAOCT}I NPI{

cJreAoBaHI.II,I MOpaJIbHbM I{OpMtlM, Ilepex]IBaHl',Ie cTbIAa I',I BI{HbI npu ux HapyIneHHI'{'

. ycrofivunufi nossanarenrsuft r{HTepec Lr craHoBneHI,Ie cMblcJloo6pa:yrouefi tpynrqau

NO3HABATEJIbHOIO MOT}IBA:;

. roroBrrocrs r nrr6opy upolpznrnoro o6pa:oBagl'Is.

PerynxrnnHble yurmepcaJlbHble yre6nue Aefi crsus

o ueJrerroJri11arrne)BKrroqar [ocraHoBKy HoBbIx qeleft, npeo6pasoBaHl'Ie npaxtuvecroft

3Atraqlr B Iro3HaBarenbHylrJ;

. ruragllpoBarrue rl'frl4 AocrruKeHl{t ueleft;

r yl4QHlr€ CilMocTo,ilTeJrbHo KoHTpoJrr,IpoBaTb cnoe npeua il ynpaBJl.uTb IIM;

. no3HaBareJrbgar pe(pnercr.re B orHorrreHuu Aeftcrnrafi no peureunro yue6nux n

no3HaBareJrbHbx 3aAaq;

[olnaeareJrbHbre yHllBepcaJrbHble yue6nrre geficrenl

. rrpoBo.u.rrb na6noAeHue I,I 3KclepLIMeHT noA pyKoBoAcrBoM f{llTent ;

o oc)roecrBJurrb pilcrrrupenurui [or{cK uu(foprr,raq[u c ]IcrIoJIb3oBaHLIeM pecypcoB

6u6rmorex n I,Irrrepnera:;

o co3AaBarb H [peo6pa3oBbrBarb MoAeJrr,r r4 cxeMbr AJU{ peuregnfl,3aI:ac.;

. ocyqecrBngrr ssr6op Halr6olee stfSerrunnrrx cnoco6oB pelrreHlIc 3aAaq B

3aBrdcnMocrlr or KoH4perHbx ycronufi ;

o AaBarb orlpeAeneHHe rIoH.rITI,IJ{M ;

. ycIutaBJIEBaTb IIpUTIHHHO-CneACTBeHHbIe CBS3H;

. ocyqecrBJrrrb JrorurrecKyro oneparrnrc ycraHoBneHr,It poAoBr4AoBbx orHonteuuft,

orpaHrueHHe llorurTHrr;

. o6o6qars noHtrrr,rc - ocyqecrBJurrb norr4qecKyro onepaqlrrc [epexoAa or Br.rAoBbrx

rlprr3HaKoB K poAoBoMy IroHflTI,Irc, or rroH-flTr4s c MeHburalt o6r0uovr K roHsrI,IIo c 6onrmuu

o6rerrrorrr;

' o6tscHttb qBJIeHI,Ig, [poqeccbl, cBt3I,I I{ orHolrleu:,rfl, BbrABItfleMbIe B xoAe

HCCIeAOBaHUS;

' BbIABI{rarb ftlrc}Te3bl o cBf,3rx r,r 3aKoHoMepHocrf,x co6rrtufi, npoqeccoB, o6lerron;

'AeJIarb yN{o3aKrroqenur (nn.qyruaBHoe r4 rro aHaJroruu) u BbrBoAEr Ha ocHoBe

apryMerrTarlHu.

KouuynnKarrrBiubre yuuBepcaJrbHbre yue6usre Aefi crnuq



. rMTbIBaTb ptBHblr3 MHeHHfl t',I cTpeMl{Tbctr K KOOpAVHaI\VI4 pa3JII4qHbx IIO3LIUIII{ B

corpy4rnqecrBe;

. tfopr*ay.rrupoBarb coocreeHHoe MHeHrIe I4 flo3l,Iqurc, apryMeHTl4poBarb Lr

Koop.ryruprpoBarb ee c uogtlUuqMl'I naprH6pon e coTpyAHI'IqecTBe [pI'I BbIpa6oTKe 06tuel0

peltreHruI B coBMecTHOft AesrersHocrl4;

o apryrvleHTlrpoBarE, CBOrO TOqKy 3peHlrt, cflopr,rrb I4 orcral'IBarb cBolo IIO3I'Iq]IIO He

npax,ue6ururr AJII o[tIoHe][ToB o6pa3oM;

. 3aAaBarb Borrpocbr, neo6xoAurvrbre Anr opraHu3alluu co6crsennoft AerreJlbHocrll I'I

corpyAHLItIeCTBa C naprn€'pol't ;

. ocyrqecrBJl-grb B3aI{MHbIft KoHTpoJIb r,r oKa3blBarb B corpyAnllrlecrBe ueo6xogl'tuyo

Bar{MorloMoqb;

. opragrr3oBhrBarb !r rrnagr{ponaru yre6noe corpyAH}IqecrBo c y{LITeneM }I

cBepcrrruKtyn, orrpeAerrc'Tb rlenrr r4 Synrqut,r ;nracrHplKor, cnoco6lr sgauNloAefrcrBl4r;

Drar{rpoBarr o6uae cuoco6rr pa6orrr;

. ocyqecrBJurrb KoHTpoJrb, KoppeKIIuIo, oIIeHKy Aeftcreuft naprn0pa, yMerb y6eN'{arr;

. pa6orarr B rpy[ile - ycraHaBJrlrBarb pa6owe orHollreulrfl, stp(fexrunHo corpyAHllrlarb

ra cloco6crBoBarb [poAyKTr,rBHofi nooueparpll; I{HTerprpoBarbcf, B rpyilIy cBepcrHI4KoB I4

cTpoETb npoAyKTIIBHoe B3aHMoAeft crsue co cBepcTHIlKaMI'I I4 B3pOcnbMI4 ;

o ocHoButM KoMMyIrLIKarueHofi peSnercnra ;

Ilpennernbre pe3yJrlTarbl

o orqcbrBarb r;eoficrsa rBepAbD(, )rcnAKrrrx, fa:loo6pa3gbD( Bex{ecrB, BbI,4OJUtfl HX

CYIqCCTBCI{HbIE IPIBHAKI{ ;

o xapaKTeplr3rJBaTb BerqecTBa no cocTaBy, cTpoeHlrlo pt csoficreaM, ycTaHaBJIHBaTb

npFrrr{HHo-cJreAcTBeHHbre cBr3r,r Me)K,qy AaHHbIMH XapaKTepI{cTI4KaMpI BeIIIeCTBa;

. pacKphrBarb, cMbrcJr ocHoBHbD( xr{M}IqecKlrx rloH-f,Tlaft: aroM, MoneKyJia, xuMn'{ecrIaft

3JIeMeHT, npocToe BeI[eoTBo, cno)rGoe BeIqecTBo, BaJIeHTHocTb, I,IcIroJIb3yg 3HaKOByIO CI{CTeMy

XI{MI{I{;

o [zrBoTb cpartHlrTenbHyro xapaKTepr4cTr,rKy xuMHqecKux SJIeMeHTOe U SaxHefiIxl4x

coeAnHeHlrfi ecrecrneHHhrx ceMeftcre qenoqHbrx MerarroB I4 raJloreHoB;

o noJrb3oBarb,cf, na6oparopnrruo6opyAoBaHI,IeMI,IxllMlrqecxofi nocyAoft;

o rrpoBoAr4Tb HecJroxHbre xr4Mr,rqecK[e orrbrTbr r.{ Ha6JrroAe[ufl.3a LI3MeHeHI4eM CBOfiCTB

BerqecrB B npouecce ux lpeBparqenufr; co6n]oAarb rrpaBr{na rexHuKr4 6esonacuocrr4 npr4

[poBeAeHr.ru ua6ruoAeulrfi u onbrroB;



. pa3JMqaTb sKclep[MeHTalbHo KI,ICJTOTbI I'I IUeJIOqH, noJlb3yflcb I',',IHAI4KaTOpaMI4;

oco3Harb rreo6xoAr{MocTb Co6nnAeHr{fl Mep 6e3orracHocrl4 upn o6paueHl4la C KI4CJIOTaMI'I u

qenoqilMl{.

. rpaMoTHo o6parqaTbof, c BeIIIecTBaMH B nOBCeAHeBHOfi XI43HI4;

. OCO3HaBaTb H,eO6XOAaMOCTb CO6IIOAeHLI' [paBI{JI 3KOJIO|IqeCKI'I 6e3OnaCHOrO

rroBeAeHlrfl B oreyxiuoueil rpupoAHoft cpeAe;

. rroHlrMarb cMbrcJr H Heo6xoAlrMocrb co6nloAeHus flpeAnncaHl4fi, rlpeAraraeMblx B

LrHCTpyKIInf,x rro ]IclOnb3OBaHI{Io JIeKapcTB, cpeAcTB 6rtrosofi xpIMlI}I u p.p';

. o66eKTlrBHo oueHr,rBarb anSopltauuro o BelqecrBax Ir xLIMI4qecKIrx flpoqeccax,

Kpr{TmecKr,r oTHocr{Tbcr B:nceBAona}^rsoft unQoprvraUlll4, HeAo6pocoBecTHofi perlaue,

Kacarcqeft cf, I,IcrIoJIb3OBaIrV-fl pa3nl',MbD( BeIrIecTB'

Co4epxaHlre rporpaMMbl

Muoroo6pa3ue xntMlrqecKrrx pearcqnft

ICoraccu(fuxarlr.rJr xr{Mr'rrrecKr,fx pearqufi: peaKIILIII coeALIHeHI,It, pa3JloxeHufl, 3ar4elrleH]as',

o6neua. OxscmrenbHo-EroccrtlHoB[TeJrbHbre peaKrIrII4. Orr,Icnurelb, BoccraHoBI4TeJIb, trpoqeccbl

oKucJreHr,rfl H BoccraHonreH[fl. CocraereHl4e ypaBHenuft oruclI4TeJIbHo-BoccraHoB]ITeJIbHbIX

pearr1fifi c rroMoulrro MeroAa 3[eKTpoHHoro 6alanca.

Tennossre s$(fexrrr xr{M}rrrecKr.rx peaxuufi. 3rsorepuuqecKlre v gHAorepMHqecKI'Ie

peanlur{. TeprrroxurtlrlqecKue ypaBHeHu-rr. Pacqerrr rro repMoxI,IMLIsecKLIM ypaBHeH[f,M.

Cropocm xlrMr{qecKr{x peaxqnfi. @arroprr, BJrr.rfirorrlue Ha cKopocrb xI4MLIqecKLIX

peaxuufr. flepnonauarbrroe npeAcraBJreHlre o Kararr.r3e. O6parrarrmre peaKIIaIl. florurue o

xrrfr{qecKoM paBHoBecr4:r{. Xr,rirlr,rqecrne peaKrllrr4 B BoAHbx pacrBopax. 3lexrpornrrt rr

Hegretcrporurrr. I,Ionrr. I(araonrr H aHaoHbr. fu4parHaa reoprds pacrBopoB. 3lexrporl4TllqecKa.fl

,rycco{EauE.s rc,rcJror, rocHoBoHHfi 14 conefi. cna6rre u crrJrbHbre SJreKTponHTbr. crenenr

xlrccoulruur.ru. CreneHb Ar4ccoqvrar\krkr. Pearqna HoHHoro o6uesa. Ycrosus rerreHr4r pearrlufi

EoHHoro o6ueua .To B:oHua. XuMu.recrue csoficrea ocHoBHbrx KJraccoB HeopraHlrqecKr,rx

coeAr.IHeHufi s csere np€AcraBnenufi o6 gJreKTponurrE.recxoft Arlccouuarllrlr r4 oKLIcJrr.{TeJrbHo-

BoccraHoBrrreJrbHbrx pea:rcqr.rfi . flon-flrue o rurAponpr3e colefi .

Mnoroo6pa3rre BeqecrB

Hetterarlrr. fzutorensl. floloxeHlre B nepproAr,rqecrofi cncreMe xuMr{r{ecK}rx 3JreMeHToB,

crpoeHl{e pIX aroMoB. HaxoxAeHl{e B npr,rpoAe. Ongaqecxue u xr.rMr.rqecxue ceoftcrBa rar'rofeHoB.

flonyrenne u npLIMeHeHue raJroreHoB. Xnop. Ouguqecrple r4 xr4Mr4rrecKr4e ceoftcrea xnopa.

flpnveuenue xJlopa. X,ropono.uopo4. (Du:uqecKlre cnoficrna. llolyvenae. Cor.f,HHar Kr4cJrora rr



ee co-'DI. KaqecteeHHzur peaKrlvrr Ha xnopr.rA-r.roHbr. PacnosuasaHr4e xropr.rAoB, 6ponn4on,

HOAnAOB.

Kucropoa H cepa. floroxesrae KzcnopoAa r.r cepbr e |ICX3, crpoeur.re nx aroMoB. Cepa.

Annorpouus cepbr. Orasaqecxue H xr.rMr.rqecrrEe ceoficrsa. HaxoxAeHr,re B npvpoAe. flpulreHenue

cepbl. Ceporo4opoA. CepoBoAopo.4Hiu KracJrora r4 ee conu. KaqecrnenHtur peaKUrra ua cyrnsu4-

HoHbI. Orcul cepu (IV). @ugrlecKr4e H xr.rMur{ecKue cBoftcrBa. llpurr,reuenr.re. CeplLrcrafl

KncJlora rI ee conl4. KaqecrseHHair peaK\r4fl, Ha cynrQr.rr-uonu. OxcuA cepbr (VI). CepHar

KEcJIora. XHtvrnqecrue ceoftcrna pas6annennofi u KoHrleHTpr4ponanuofi cepnofi KrlcJrorbr.

Ka'IecrseHnar peaKrII.{rI Ha cyrrrSar-uourr. Xuunqecrrae peaKrlt4lr, Jre)Karrlue B ocHoBe

Ilo.l)qeHr{t cepnofi KHcJIolbI B flpoMElrtrneHHocrr'r. flpuuenenue cepnofi Kr,rcJrorbr.

Aeor u QocQop. Ilonoxenue a3ora r,r Qoc$opa s |ICX3, crpoeHrde r,rx aroMoB. Aaoro

(fu:uuecrue u xLIMLIqecKI{e cnoftcrna, noJrfreHr4e r{ flpr,rMeHenue. KpyroBopor iBora B npr4poAe.

Auur,rar: Qrasuvecxrne 14 x_LrMaqecKr,re cnoficrna, nonyrreH[e r,r [pr.rMeHeriue. Corrra aMMoHrl_f,.

AgorHafl KHcJIora r,r ee crnoficrea. OrprcJrr{TeJrbHbre ceoficrsa asorF{ofi Kr,rcJrorbr. flolyrenue

asornofl KucJ:lorbl e ra6,cparopuu. Xunau.recrae peaKrlr.rH, irexarque B ocuoBe nonyqeHLrq

asorHofi KHcJIorbI B rIpoMr,rmJIeHHocrH. flpuueHeHne asorHofi Kr4cJrorbr. Conu asorrioft Kr,rcJrorbr

H rD( [pu-\reHeu]re. Agornue yAo6peHur.

@oc$op. Aruo'rpouur (foc$opa. Ougra.{ecxue v xrrMrrrecKr.re csoficrna $oc$opa. Orcul

$ocQopa (v). opro0oc(fopnar Kr4crrora r4 ee cona. @oc$opuue y4o6peur.rr.

Yrnepoq n xpeuullfi. floloxeulle yrnepoAa r,r KpeMHHs s [CX3, crpoeHr.re ux aroMoB.
Ymepo,a. Autorponn-r yr.[epoAa. OusuqecKrle u xr.rMprqecKr,re ceoficrna yrnepoAa. Agcop6qur.

Yrapnrrfi ra3, cnoficrna u ,fu:ronorIlqecKoe 4eficrnue Ha opraHrl3u. Vrrerucmrfi rag. yroruHaq

Kr{cJ'Iora I{ ee conH' Ka'lecreeHHble peaKrILIrI na rap6ouar-r,roHhr. Kpyronopor yrnepoAa B
npnpoAe. Opranr.ruecKlre c oeAr,rHeHr.rs yuepora.

Kpervfiilaft' orcll4 KpeMHI'Is (4). Kpeuur4eBas. Kr.rcnora r4 ee conu. Crexro. {err.reur.
Mera-rurrr. floloxeHue MeTaJIJIoB s ilCX3 A.Irl.MenaeJreeBa, crpoeHr.re ux aroMoB.

Mera"'1na'Iecrat cB.f,3b. ouszqecKr'Ie cnoftcrna MeraJIJIoB. Psa aKTLtBHocrr4 MeraJrnoB.
Xzurqecrae ceoficTea MeTEIJIJIoB. o6rqele cnoco6sr [onr{eHr{.rr MeraJrJroB. cnraerr MeraJrJroB.
Ir{elovurre MeraJrJIbI. lloloxe'r.e ulenorrHbrx MeraJrJroB B rrep'oAa.recKoft c}rcreMe, crpoeHr{e
I{x aroMoB' HaxoxleHHe B [p[poAe. Marnprfi u ramqnfi, r{x BaxHefiurue coe.rl4HeHr4fl.
Xecrrcoc'rs BoAbr u cnoco6irr ee ycrpaueHur.

Amouunufi' flono:xeHple IIJIIoMITHLTA B nepuoAnqecrofi cucreMe, crpoeHr4e ero aroMa.
HaxoNrenue B fipl{poAe. (Du:IEqecKI]e rr xr.rMr.rqecxue csorcrBa aJrloMr.ruux. Arr,rQorepHocrb
oKcH.rIa r.{ fr{IpoKcr{.xa a[o]\{uHr.rr.



Xeneso. flonoxenze xeJre3a B rreprroAn.{ecrcoft cr{creMe, crpoeHl{e ero aroMa.

HaxoxAexfie s npupoAe. Or,rguqecrue r.r xr.rMnqecKrre cBoftcrBa xeJle3a. Baxnefturue

coeAraHeHlls )Kene3a: oKcur,br, rrrApoKcr,r.qbr r{ coJrr{ )KeJre3a (II) u )KeJIe3a (III). KavecrBeHHble

peaKrlr{E Ha rroHbr.

Kparrufr o6rop sarcHeftm[x opraH[qecKux BerqecrB

llpe2quer opraHnuecroft xuMr.ru. HeoprauuuecKr{e v opraHr4qecKue coeAr.rHeHr4fl.

Yrnepo4 - ocHoBa )KLr3Hlr na 3eune. Oco6enHocrr,r crpoeHlrfl aroMa yrJrepoAa B opraHr.rqecK[x

coe,ulrHenr{fi.

YmenoAopoArr. llpe4emurre yrneBoAopoAhr. Merau, oraH, nponaH - npocrefturue

npe,ucraBnreJm rlpeAeJrrlrbD( yrneBoAopoAoB. Crpyxrypurre $opiraynu yrneBo.qopoAoB.

folronornsecxafi pr1 ttpeAerrlHbp1 yrneBoAopoAoB. fouoloru. Ozsra.IecKLIe I{ xlIM}IqecKI,Ie

ceoficrBa rlpeAeJrbubrx yrn:eBoAopoAoB. Pearrlnu ropeHr,rr pr 3aMerrlenug. HaxoxAeHue B rrpapoAe

rrpeAenbrrbD( yfneBoAopo,uoB. llpnrvrenenr4e MeTaHa.

Henpe.qenrHble yr.IIeBoAopoAbL 3runenonrrfi prA HerrpeAenbHbx yfneBoAopoAoB.

?rulen. OusrrecKue u xuMr{qecrue cnoftcrBa grnJreHa.

Aqertrneuoarfr px,lt HenpeAeJrrHbD( yrneBoAopoAoB. Aqeruleu. Csoficrna arlerr,rJreHa.

flpmrrenerule arlerllfleHa.

flpora:noAHsle yrneBoAopoAoB. Kparxufi o6sop opraHr.rqecKux coe4unenuft:

o,moaroMHhle cnHprbl, rap6oHonHe KHcJIorbr, cJroxHbre s$zpu, xr{pbr, yrneBoAbr,

ilMurroKucJrorrr, 6enru. Po,ru 6enxos B opraHr,r3Me.

flontrlle o BhIcorKoMoreKyJItpHbD( BerqecrBax. Crpyrrypa lonr.rMepoB: MoHoMep,

rIoJrEMep, crpyKrypHoe 3BeHo, crerleHb noJlrrMepr{3arlnrl. f[oJrrESrzleu, noJrlrlponr4JreH,

troJIEBtrHUJDUIOpnI.

Cporcn f, MeroAbr peaJrrr3aqnr{ rporpaMMbr

OcsoeHne [porpaMMbr pacctrr{Tano Ha oAI,rH roA

Bo:pacr 4erefi, o6Sruaroquxcr rro rporpaMMe, 15-16 ner

B teqenue o6yuerulx yqarluec-f,, 3aHlrMaf,cb oAr.rH pa3 HeAenlo rro ABa qaca, pr3yr{aror

optrrtrHanbHylo nporpaMMy no xr,rMHlr.

llpor'rcxo4tlr yrny6neHae noryueHnbrx suaHrafi ro xr,rMr,rrl c aKrIeHToM Ha rroJrrreHr.re

HilBbrKoB ctlMocrosrenrnoft HccJleAoBarelrcrofi pa6orrr. Oopnaa sallrrufi. [peAycMarpr4Baer

cotreraHHe reoperHrrecroii 'racrfi c nocneAylolrleft npaKTa.recroft rponepxofi rr 3aKpenneHrdeM
rIoJrrIeHHbx sHaIIuft nyr0u [poBeAeHI'Ifl pa3nliqHbrx onbrroB Ha 6ase xr,rMl{rrecKoft na6oparopun.

flporpar'rrraa peana3yerc.f, Ha 6ase xplM[.recrofi na6oparopurz <To.rKr.r pocra). (Doplmr za11sruit

OnpeAeJIflKnCfl TeM, Inlo nporpaMMa I{MeeT rpel'IMyIqecTBeHHo ecTecTBeHHoHafrHyro
FanpaBrreElrocrb c 3neMeHTUlMr{ xyloxecrBeH}ro-Screrrrqecrofi HanpaBneHHOCTtr.
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3anr+rr[ trpox{Aln B BqAe Jrerqufi, 6eceA, na6oparopHblx 3ulHflr]rfi, nparruryNroB, a raKxe B

Qopire nmropmf rcorxypcoB, rrpa3AHlrKos. Bo BpeMt gansrnir AerI,I roJrfralor reoperl'IqecKl'Ie

troAKperrJurro'r nparruvecrofi pa6oroft. fleAaror ocyqecrBJlrer

r{ KoHrpoJrs Bo BpeMs Bcero gaufrTvts..3anepmeuue raxAofi TeMLI

coo6qeur,rfi, TIoAroroBJIeHHbx o6yraroquMllct, AeMoHcrpall[efi

Ocofioe BrrrrMaHrre Bo BpeMf, rrpoBeAeHr.r{ sansfl,rfi yAeJrflercs crporoMy co6moAeuurc [paBI,IJI

pa6lTbr E Texry{u 6esonacHocrn B xrrMr{.recrofi na6oparopuu.
I

rrpq peaJusarlF nporpaMMhr rrcnoJrb3yrcTcs creAyroullre MeroAbl:

)plraJra rrplr r43yqeHr.rr.r BonpocoB SKoJrorlrr4,

mpaueuufi par3Bu'lrl'a uayrra) ;

loru sanrtnn);

x ra4anuft u cilMocrorremnofi pa6oru c

mrfparypofi).



Ka.neHAapHo-TeMaru.recrcufi rIJraH sauqrufi AorIoJr HHre.nnuo[

o6pasonarerruofi [porpaMnnst <<Xururlfl B rlpltpoAe>> c yKa3aHIreM

HcriroJrb3oBaHrq qHQponofi "rra6oparopHH

<<ToqKa pocra>>

Ns
3ZIIIJITI{

fl

IlalsaHue
pa3AeJroB H TeM

O6rqee
KOILIqECT

BO qacoB

Ha:eaHae orrbrra I-{erenan
ycraHoBKa

06opyaona-
HIIE

1 BeeAeHHe B rrpot'paMMy
2 qaca

t . t BsoAHoe 3aHrrue 2
2 rlpe4rrer xrrMnrr

7 qacon
2.1 lloH-sraq: aroM,

MOJIeKyJIa,

3JICMCI{T

I

2.2 (Dr.rs[qecKrae
XHMHqCCKHE

gBJICHI4'

I <Teruosofi o$Qexr
pacTBopeHH_fl
BEIIICCTB B BOAE>

flona3ars, vro
pacrBopeHr4e
BerrIecTB I{MeeT p.f,A
npH3HaKOB

xrauuqecrcofi
peaKuHr{

,{arvurc
reMneparypbr
nnatunosrrfi

2.3 (Dngrqecrue

cnoftcrea
I <Terraneparypa

IIJIABNEHHJI

BerrIecTB c
pa3HbIMH THIIaMLI

KpHCTa.nnHqeCKIrrX

perudroH>>

floxa3arr
3ABHCT4MOCTb

$usuuecxnx
ceoficrs BeulecrB
oT TUna
xzNrrlqecKofi cs.sgl4

.{arvnx
TeMnepaTypbl
NIAU,IHONSIil,

AATqHK TCM-

nepaTypbr
repvonapHufi

2.4 t{ucrrre BerqecrBil
It cMecl4

I

2.5 Par4elenue
cnecefi

2

2.6 3arcoH
coxpaHeHHt
Maccht

I <3arou co-
xpaHeHr,rf,
Maccbr Be-
IIIECTB))

3rcnepunreHTzlJrbHo
e ,[oKa3aTenbcTBo
leitcrsur 3aKoHa

Becrr
sneKTpoHHbre

3 XnMncecrue pqrKqrru
3 qaca

3 . 1 floH-flrne o
X}IMHIIECKOM

nsauuo4eficrBH14
BCUIECTB

2 <<florryuenue
MeAHOro Ky-
fiopoca))

CaHres coJrr4 r43
KncJIOTbI H OKCHAa
METAJIJIA

Ilu$ponoft
MT4KpOCKOn

3.2 flpunqr.rnu
rpaQrvecxoro
oro6paxeHnr
pearcwfi

4 ConperrenHoe la6oparopnoe
2 qaca

Pa6ora c ra3aMrl
3 qaca

ooopyAoBaHrre

J



5 . 1 Passrl:rue xI,IMHH.

Ourrrsr [2r.
flpr.rcun,
K.-B.llleene

2 <Oupegelenue
cocTaBa

BO3AyXa))

3rcnepurreHTzLIIbHo

onpeAeJIHTb

coAep)r@Hlle KHC-

nopoAa B Bo3[yxe

llpu6op anx
oIIpeAeneHI,IJI

cocraBa
BO3Ayxa

5.2 Bo4opo4,
KHCnOpoA H
AMMHAK

a
J

6 Ilryrenne ra3oB
H pacTBopoB

2

7 Pa6ora c pacrBopan'rn. BoAa
8 qacon

7 .1 floHqru-fl:
pacrBop r4
pacTBopeHHe

2 <BrpLf,HHe
pacTBopHTen.f,
HA

AHCCOUHaTITO)

CSoprvruponarl
npeAcTaBneHr4e o
BJIVI'IJVTIII

pacrBopr,rrent Ha
AHCCOqUaUT4TO

SJIEKTPOJII4TA

,{aruux
sneKTpo-
IIpoBoAHocTr4

7.2 Kpncmrnu 2 Ha6moAenae sa
pocroM
KpHCTaJTnOB))

florcasarr
3ABHCI,IMOCTb

pacTBopLIMocTl,I oT
TEMIIEPATYPbI

Ilulfporofi
Mt4KpOCKOrr

7.3 Il{€no.ru n
KHCJIOTbI

2 <<Onpe4erenue
pH pauuvHsrx
cpeil)

CQopr',rnponarr
npeAcraBJreHHe o
rurale nH

,{arur.rx pH

7.4 Corz 2 <<Onpe4ereune
KOHrIeHTpaqHr,r
coJrH no SJrercpo-
rrpoBoAHocTH
pacTBopa))

3arpenu'rr
rrpeAcTaBneHHe o
3ABHCHMOCTLI

3neKTpo-
npoBoAHocTLr
pacrBopoB or
KOHrIeHTpaqur4
I{OHOB

flaruux
3neKTpo-
npoBoAHocTH

8 XnMns BoKpyr
Hac.
Ilpar4nn.uraa
xnMuq

1

9 Meralnsr H Hx coeArrHeHtlq 5 .racon

9 .1 Merarru s nx
coeAHHeHHJI -

crofixue u
aIffHBHbre,

rn€pArre u
MflfKHe,

AparoueHHbre

I

9.2 Merallrr
ocHoBHbrx fpylln

2 <CpaenurenrH
ar xapaKTe-
pr{cTr4Ka
BOCCTAHOBHTEJI

rnofi
cnoco6uocru
METAJIJIOB)

KorHqecrseHHo

oxapaKTepr{3oBaTb
BOCCTAHOBI4TEJIb.

nyro cnoco6Hocrb
MET€UIJIOB

,{aruur
HanpDKeHr4t

9.3 Merartrrrr
no6oqurrx rpyfln

2

l0 3lerrpoxnrrnr
4 qaca



10 .1 fameanla.IecKHe
3JIEMCHTbI

I <<3asucHMocrb

SJreKTpO-
npoBoAHocrr{
pacTBopoB
CI4NbHbIX

3JreKTpOnr,rToB
OT

KOHrIeHrpauHlr
HOHOB)

CQopvruponaru
IlpeAcraBJreHne o
3ABI4CI,IMOCTIT

sJreKTpolpoBoAHOC
TH pacTBOpOB OT

KOHIIEHTPAIII4I4

IdOHOB

,{aruux
3neKTpo-
npoBoAHocTH

10.2 Ycrpoficmo
6a'rapeilrcu

1 <Onpe4eleune
KOHrIeHTpaqupr
conH rro 3JreKTpo-
rrpoBoAHocTr{
pacrBopa))

3axpelnrr
npeAcTaBJreHHe o
3AB}ICI'IMOCTII

9neKTpo-
npoBoAHocrr.l
pacTBopoB oT
KOHrIeHTpauHr4

ItoHoB

,{aruux
SJreKTpO-
rrpoBoAHocTr,r

10.3 Kopposnr
METAJIJIOB.

3arqrrra or
KODPO3HH

2

1 l JKe.leo. Cnofrgrea xele3a
3 qaca

1 t . l Oco6erurocrr,r
XCJIE3{I H

coe4uneHrafi
)KeJIe3a.
Marneragu

1

tt.2 Peaxrunr
coe4nneHuft
xeJIe3a.
Xlnr-nqecras
DA]IYFA

2

t2 HerreraJnsr
6 qacon

t2 . l Cepa n r[ocQop -
THIIHTIHbIC

rlpeAcTaBHTenH

HCMETANJIOB

a
J <<Cunres

cepoBoAopoAa.
KaqecrseHutre
peaKrlHr,r Ha
cepoBoAopoA H
cymQulu>

Hsyru:rt
ra6oparopnue
cnoco6u
noJrrreHr{s cepo-
BOAOpOAa, ero
csoficrsa a
csoficrsa

12.2 falorer+r.
Cxo4crno u
DA3JIWIVIA

J

l 3 AuaJlus H oqncrKa eerqecls^g .IacoB
t  3 . I Hugarcaropsr.

flolyreHue a
[3)rqeHr{e

csoficrs

a
J



Cuoco6rr
o6napyxeHr.rx
KATUOHOB H

AHHOHOB.

Iloeruue
peaKr{HH. Anaras
cMecu coleE
Oruclurelsno-
BOCCTAHOBI{TEJIbH

He peaKrlr.rH B
6rrry n n
na6oparopr.ru

<Zsueueuue pH
B XOAE

OKHCJIHTEJIbHO-

BOCCTaHO-

BITTEJIbHbIX

peaxqnfi>

,{onasarr, vro n
IIPoIIecce
nporexaurl.r OBP
B03MOXHO

o6pa:onauue
KHCJIOTbI HJII'I

IIIeIIOr{U
IenernqecKas cB,s3b Heo Hrrrrecnrrx coeAuHeHrrfi 6 qacon
Mnoroo6pasr.re
Heopl.aHl{rleCKI{X

XHMI4IICCKI,IX

BEIIIECTB 14

<Onpe4elenue
auuuaqnoft
ceJrHrpbr r4
MOqEBHHbI))

3xcnepnueHTzurbHo
p€l3JrHqaTb

MOqeBr4Hy t4 MUHe-

prurbHbre
yAo6peHut

Oxcuru
METANNOB I,I

HCMCTtIJIJIOB

rarrrlqecKux coeArrHennfi 8 .tacoe

CQopnruporarr
npeAcTaBneHr4e o

flar.run pH

,{aruux
sneKTpo-
npoBoAHOCTr{



(Dopnrr trpoBepKu pe3yJrbraron o6yveu[q rro AorroJrHr{Telrnofi rporpaMMe <<Xunrus

Haqanrna-f, AuarnocrllKa - Tecr[poBaHue

flporraexyror{Hitr AuarHocrr.rKa - perxeHr,re 3aAarr

Irltoroeas Ar,rarHocrr{Ka - TecrrapoBaHrre

Co6eceloszlHue c olSy.rarolrlraMucs

BrmonueHrne ne6olruurlx npaKTI4 rlecKr.rx caMocrorreJrbHbrx pa6 or

flerr,roucrpauufl paHee rrpoAenaHHoro 3Kcnepr.rMeHTa

B reqeHr.re yie6noro ro4a o6yrarolqaecq f{acrBy}or B xHMI,IqecK[x oJrr{MrrnaAaxu

rou(fepen4.r.n<

O6ecnreqerue [porpaMMbr Meroguvecrofi npo4yrcqueft

B KaqecrBe AuraKTLIqeclKr.Ix Marepr.raJroB r4crroJrb3yrorcs Haur-f,AHbre noco6lrs: ta6tuua

pacrBopEMocrrl kr rlepnoAl{tlecKilff ra6luqa A. VT. MeHAereesa; KoJrJreKUr.rr4 rroJre3Hbrx

r{cKolaeMhD(, IIoqB, ue$ua, IrIKaJra rnepAocru H T.rr.
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