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tIOfi C, i I I{T[i-I F'H,\'I ]AII ITCITA

l'aSoqaq npot'paNrN{a r.reOHoii .'lr.rcurirr,rr]rrr,l <Ec'r'ec'fBo3rrilrn{c)) IIpeIHillulrlgllil ,'l-.lfl

H:1,qgatrt ecrecrBo3HaHHs B \qpex;leHr.rrx cpcJIIero nprl(lr-ccHollaJrbllot-o oSpaloBalIIIs.
peerrr43yrouux o6pa:oBareirbH,vrc ilporpaN,rMy cperHelo (uolHoro) o6urero o6pa'roeaui.ut.

rrpr4 noAroroBKe xna,rudtuuupoBaHHbrx pa6o.{HX ri crrequaJlucroB cpeAlrefo 3BeHa.

CouacHo <PexovesAar1uqM no peann3aur.ru cpeAHero (no:ruolo) o6ulero o6paro-

Barrvrfl n o6pa:onare.rrbHbrx yqpex{reHuqx HarrarbFroro npoQeccuoHalrbrlol'o z cpeA}Iero npo-

Seccuona,rbHofo o6pa:onaHur> (nuclrr.ro [enapraMeIITa rocyAapcrBettHoii ro-]lltrI4KIl ti Hop-

MaruBHo-rrpaBoBoro perynr4poBaHris n cdepe o6paroearl.u Muuo6pHayxl.r Pocclzn or
29.05.2007 J\e 03-1180) ecrecrBo3HaHue B yLrpexrxeHri.sx cpeAHero npo(leccnoHaltbuoro o6-

pa3oBaHlrq (aa,'ree - CilO) H3yrraercr c yrreroM npo$u:rn ilonyqaeMoro npo$eccnoHa,rbHofo
oSparonanlrr.

EcrecrsogHanHe B fEOl/ CflO <Bo,rrorpagcrufi KoJrJreAlK pecropaHHoro cepBl{ca n

ToproBnr.r) r.r3yrraercr rrpr4 ocBoeHur{ cneuua,rlHocrefi <3xosounra ll 6yxra,rrepcruii yr{er)
u <OpraHu3arluq o6c,lyxunaHnr B o6urecreeuHoM rrr.ITaHulr)- B o6r,enle 1 17 .racoe.

Pa6oqas [pofpaMMa oprieHTr.rpoBarr a Ha Aocrr4)I(eHLIe cneAy]otunx ue:refr :

. ocBoeHue :naHlrfi o coBpeMennofi ecrecrBeHHo-HayuHofr KaprI{He Mupa u MeroAax

ecrecrBeHHbtx r-rayK; 3HaKoMcrBo c nau6oiree BaxrrbIMLI I4AetMI4 H AocrIrxeHI,tqMH
ecTecTBo3HaHldfl* OKa3aBlxUMH OrrpeAeJrqroulee BJTHTHI{e Ha pa3BnTHe TeXHHKH U

rexgo;rorufi:
. OB!'IAAEHIIC YMEHIISMII TIPHMEHqTb NOJYqEHHL,IE 3HAHUq AJTq O6T,qCHCHUq qE,TCUHfi

oKpyxaouefo Mr.rpa, Boclprisrr4r raH$opMarIHH ecrecrBeHHo-HayLIHoro L1

cnellr4a!'rbHoro (npo$eccuoHanbHo 3Har{prMoro) colepx{aHl4q, nonyllaeMofi Ils CMtr4.

pecypcoB tr4HrepHera, cII euu iL-IbHofi tz HayrlHo-nonyltpuofr nl{reparypbl ;

. pa3BIrrHe HHTenreKTyarrbHbrx, TBoprtecKux cnoco6nocreii 14 KpLITI.IqecKofo

Mbnrr;reHng B xoAe npoBeIeH14r npocrei.rruzx rIccJleAoBauLrii. aua,ru:a qereHLIii.

Bocrrprdsrur 14 r.rHrep[peralrl4H ecrecrBeHHo-H ayvHofi uu rf opn,t auuu ;

. BocrrHTaHHe y6exrgeHuocru B Bo3MoxHocrr4 rro3HaHLIt 3aKoHoB rpupoAbl H

Hcnorb3oBaHlrq .4ocrnxteHufi ecrecrBeHHbrx HayK AJq pa3Bnrl4q uuBI4nrBaUVr4 u

TIOBbIIICH I'' KAI{CCTBA )KI4 3HH :

o [pHMeHeHHe ecrecrBeHHo-HayrrHbrx ruaHufi B npo{eccuoHa.lrsHofi
AeqreJbHocru u nosceAHenHoii xrr3Hrr Ant o6ecneqeHHq 6e:onacuocru
)nr.r3He,1etTeJrbHocTr4; fpaMoTHofo 14cnoirb3oBaHuq coBpeMeHIIF,IX rexuo,rornfr:
oxpaHr,r 3AopoBbs. oKpyxialoqefr cpe4tt.
Ocuony pa6ouefi nporpaMN{br cocraBJrrer coAep)KaHze, colJlacoBaHHoe c lpe6oea-

HHqN{u $e4epa-rsHoro KoMnoHeHra rocylapcrBeHHoro craHrapra cpeAHefo (no,ruoro) o6ue-
ro oSpa:onaHr.rq 6agoeoro ypoBHq.

Pa6oqas nporpaMMa BKJrroqaer e ce6.fl 3reMeHTbr npo$eccrzoHa!'IbHo HanpaB.lreHHofo

co,qeplKaHHq. Heo6xoAtrMbre IJrq vcBoeHur npodreccr.IoHerr'IbHofi o6paronare;rsuoi.r IrpofpaM-

lru. $opvl.rpoBaHHr y o6l,ualoulrzxcr npocirecc14oHarrbHblx KoMrIereHquil.
flpu opraHH3arIHH caMocro.srelssoii pa6orrr ueo6xo,quuo aKr,leHrnpoBarb BHHMaut{e

o6yuarorquxc.fl Ha noucKe raHSopuauurr B cpcllcrBax Macc-Merna. I4Hrepuere. e yve6Hofi r.r

crreuua-tbrrofi ,lureparype c coorBercrByrour.rM oQopv:reHlreM I{ IrpeAcraBneHHeM pe3ynbra-

roB B Bu.qe pe$eparon, rpe:eHraquir.
B nporpal'rMe nphBeAeH crrlrcoK ocHoeuoii r.i AonorHHre,'IlHofr nlzreparypbl.
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I'ccrBcrIIIo-Ha1'qsot; NrcroJ rro3HaHur Lr clo cocraBrqK)u1ue: Ha6:rrojrcriHc. r43N,repeHne. lKc-
lrcp14N{eH'f . f HrroTe3a. TeopHr.

ol43uKA

I. MEXAI{I4KA

Knneuaruxa
MexaHu.IecKoe ABHx(eHue. Cucreua orcqera. KuHevarHKa Marepza,rsHofi TorrKr.r: Ko-

opAuHarbr, nepeMexleHr.ie. nyrb, cKopocrb, ycKoper{r4e. PasuoNaepHoe, paBHonepeMeHHoe
IBI4)I(eHne. flocrynaTenbHoe H BpaulareJrbHoe ABr4x{eHr4q. *Kraccu.recKar MexaHr.rKa r{ fpa-
HHr-lbr ee npuveuuMocTr,r.

O6yuarorquiicr go:rx<el{ 3Harb: coAepxaHr4e repMr4HoB: orHocnTerbHocrb MexaHriqe-
cKofo ABH)KeHI'Iq, CI4CTeMa OTCqeTa" MaTepr.ranbHa.s ToqKa, [y'rb. r]epeMeueHHe. TpaeKTopHq
cKopocrb. ycKopeH14e, nocTylal'eJlbHoe ABr,rlKeHr4e. BpauarcxbHoe ABr{xeHr,re, paBHoMepHoe

ABrixeHr.re" paBH oil epeMeHHoe ABHIr{eHr4e.
O6yuarorquiic.s Ao.rxteH yMcrb: pa3ruqarb BrzJlbr MexaHr4LrecKoro ABr4xeHrzs B 3aBricrr-

N,rocrH or'(ropnrlr rpaeKropHH. cKopocrrr r.r ycKopeHHr re.[a.

[uuanluxa
Cu;ra. tr4Hepruocrb. Macca. I4Hepuul, r4HepuuarbHbre cricreMbr orcrrera. 3axoHsr Huo-

roua. Cura rqxecru. Bec, e:leeruuBaHlae re:r. HeeecoMocrb. 3axoH BceMlrpHoro rqroreHrl.fl.
Cu:rrt ynpyt'ocru 3aKoH fyxa. Cu:tr rpeHr4q" 3aKoH KyloHa-AuoHroHa. Cu,rsr colporrzBire-
HHq Cpelbr.

O6,vuarcrquilc.fl Aonx(eH 3Harb: 3aKoHbr Huorona, o6,racrr, Ltx npt{MeHuMocrr4; pa3xu-
LIIi.s Me)KAy cI{JraMu HHeprIr4H H (pea,rlr,HblMn cHiraMu). B3ariMHsrfr xapaxrep Aei.rcrBr4q ren;
c\{bIcJ roirqrufr: HHeprHocrb HHeprluq, Macca. Bec. HeBecoMocrb, crrJra rsxecrr4. ycKope-Hr4e
ceoSoruoro rtaleHuq: Br.rAbr cr{nbr rpeHr4q.

O61'uaroruui.rcr go:rxteH yMerb: peuarr, KarlecrBeHHbre 3aAaLrr4 c r{cno.lrr,3oBaHr4eM 3a-
KoHoB HrroroHa. I'yrca, Ky,roua-AnroHroHa.

3axoutt coxpaHeHuq B MexaHHKe
I4unylrc Marcpr.ranbHoli ro.{xu. 3axou coxpaHeHr.rq HMnynbca. Pa6ora cuJrbr. Mou-

Ilocrb. MexaHuqecKag 3Heprur (xraHeruqecKaq, noreHurralTl,Ha.s B noJ'Ie rtforeuul 3ev:ru).
3axou coxpaHeHrzq Mexar{HLrecxofi 3Heprr4u. + PeaxrusHoe ABr4x(eHr.re.

O61'uarou1r.rficr Aor,'I,,l<eH 3Harb: rroHqru.fl: MexanLr.{ecxzfi 14Mnyxbc. MexaHr{LlecKat
lHepfuq. pa6ora. MoulHocrb: $opvy:rzpoBarb 3aKoHbr coxpaHeHr4r HMnyJrbca. MexaHr4lre-
cxofr :Hep-r'nr.r.

O6yuarorquiicl ,lo,rxterr yMerb: pema'rb 3a/raqu Ha r4crror,-rb3oBaHr.re 3aKoHoB coxpaHe-
HI4q Me-XaHU.IeCXOfr fHepfHLI H HMrrynbca. OTBerla'rb Ha KarrccTBeHHbre Bonpocbl c r.Ic[onb3o-
BaHH -eM 3aKoHa coxpaHer{r.tt 3Itcpf ur{ e o6rueQu:n qecKoM cMbrc,,-re.

Mexauuqecxr.re xo:re6aHuq
Burst xo:re6aHufi. flapanrerpbr rapMoHHLrecKux xo:re6asllii. Marevaruqecxr.rfi Ma.sr-

HHK. npy;*inuHstil MaqrHHK. BrtHyxtgeuusre xo:re6aHr4s. pe3oHaHc. MexaHr.r.recKHe BoJrHbr.

filuua Bo,frHbr. cKopocrb. 3eyroeure BoJrHbr.

OSyuarorquficr go:rNeH 3Harb: Bu,qbr xo:re6anufi. HX npr.rMepbr B rrphpoAe H rexHr.rKe.
napa-N{erpbt rapMoHl4qecKlrx xoreoauuir (al,rnlreryla. nepHoA. Lracrora. $a:a), }'paBHeHHe
rap-MoHHr{ccKHX xo:re6asl.rfi, rroHqrue (MareMaruqecxufr MaqrHptK), $opvy.nsr Anr neprrorla
(uacrorur) xo:re6aul.tfi MareMarlrr{ecKofo r4 npy}nr4Huofo MarrHr{KoB, cyrrlHocrb rBJeHprr Me-
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\agt'iLICCii()t'() pC3OIIl.lrrCa: ()CItOBIIt,iC \epeti't'CllrlC;rilil (,lur. CrtttltoC rr,. .t-rrrrril j3rr.rill,r ) lr()-lrr.
dttt ]ilO-rot'lt(tcctinc \ilpilNlcllucrlirin lt:t\r(onr,r\ Bo.nr Ir II\ ct',tt'lt) c (l)tt3rlttccKII\ltt IIa-
pa\1c'r'pa\il.i : 'lilarteHne aK\c trrLrccKIlx Bo,'nl I.t IIpul\rl-llclllic IIi"l llpilli'f llKc.

O5y.raroruHlicr .lo,ir)r(crr vN{e'rb: fr:roSpaTiarb Bper\rcurror'i l pa(hr.iK I'fip\touuLlecrior-o lio-
jrcSaHr4r c ),Ka3aHuc\'r napaN,rerpoB (aN{rJrlr}'ra. rrepuoA), oupc/le;rnb Irapa\,rcrpbr Ko.rIC6arI14tl

rro )'paBHeHr.rK); pelxaTb 3&;rl?HU Ha r.rcrloIb3oBaHHe cfopuy':rsr, cBq3blBalolrlefi Anl{lly. cKo-

pocrb 14 rracrory (nepuoa) BoJlHbr: peua'fb KallecrBeHHbre 3aIaLIU o 3Byr(oBbtx qBreHLItx

Jla6oparopHbre pa6orbl
14ccre4oeaHvre 3aBr4cr4MocrIr cl{nbl TpeHI4q or Beca re.lla.
I4:yueHlre 3aBncr.rMocrr,r ilepr{oAa xore6anufi rrurqHoro (npyx<r.ruHoro) MatrFII4Ka or

.fJHHbr HHrH (Maccsr rpy:a).

II. T'E|IIIOBbI E -qB'IEHT4fr

Mo,rexy:rxpHo KuHerl4qecKat reopuq (MKT) crpoeHH.s BeulecrBa
Vlcropur- nAefi arouu3Ma. Arov H MoneKyJra. Muxpo- H MaKpocKoilHLIecKI,Ie re,ra. Oc-

IroBHbre rorolxeHuq MKT ll HX orbrrHoe o6ocuoeaulle (guSSyrrzl. 6poyHoBcKoe ABU)Ke-HIie
rr Ap.). Macca H pa3Mepbr MoneKyn.

B:autroAeficrBue MoreK,vn. PacnoloxeHne v.qBr.r)KeHhe MoJrcKyn B fa3ax. rnepAstx 14

)nr{AKrix reirax. @agoesre ilepexoAbr.
O6yuaroquficl go:rxeH 3rrarb: $opvy,rupoBarb ocIIoBHbIe ro.no)I{eHus MKT, 3ltarb LIX

3M-nrzpuqecxoe o6ocuoBaHlae. pa3.lruqarb rroHrrnr (aroM) rz (MoJIeKyJra). 3Harb cMbIcJI rlo-
ns-tuit r,r BeJrriqnH: orHocr.rrerbHa-rr MoJelq/nrprral (arorrHar) rvacca; 3Harb pa3nLrtrvfl B Mole-
K).nqpHoM crpoeHr{H ra3oB, xrunrocreii H rBepnbrx rcJI. ocHoBusIe csoi.tcrBa 3THX ren: cytq-
Ilocrb qeJreuufr vcnapeHr.rq L KoHAeHcarfr4v. nraBreltl4q I4 KpHcraJIJlH3aIIItu.

OSyuaroruuficq lorxeH yMerb: BbrLrric:rrlr, N4accy N{oireKyJrbI BeulecrBa no xLrMu.Iecrcofr

rfopvl're c noMorrlblo [Ieplto4uuecxoir cucreMbi x]aN,ru{qecKuX 3JeMerrron [.14. MeH.4e:ree-na;
peuarb KaqecrBeHHbre 3anaqu o qBJeHr4rx nrzr$cfy:ran, 6poyHoecxofo ABHlxeHLLs. o csoiicr-
Bax fa3oB. xuAxocrei.r 14 TBepAbIX TeJ, o cu.qax esaltN,{oleficrBl4t MoJIeK-vJr.

Ter,rneparypa
Ten,roeoe paBHoBecr.{e. Tevneparypa. BnTrsr repMoMerpoe. Ilpanuna u3MepeHuq reM-

repar)'pbr. Teurepary'prral rrKaJra I{e,rrcur. TepuoguuaMHrrecKaq reN{rleparypa. ASco-
rrorurrfi Hlrnb. Ousuqecrui.r cvrrc:r reMneparypbr. 3saqesue renJroBbIX qerettufi.
* Tev n epar,vpH bre [rKir,r br.

O51'varoqufic.s no:rxeH 3Harb: rflrruvecxui.r cllrtc.r floHqrlir (reMnepar,vpa). 3Harb o

BH.lax repMoMerpax. I]paBHnax H3MepeHr]r reMnepaTypbl
O51'varouuficq trorNeH yMerb: rrepeBolurb 3Halrelrue reN{neparypbt IIo o.qHofr h3 luKa-t

(l{c:rlcHr. Ke;rtnuua) B coorBercrBy}ouee 3HarreHlre no apyroir uKare. Ll3Mep.flrb reN'{nepa-

r)'p,v Bo3A)'xa 14 )rs.utKoclei.r c noMourbro repMoMe'fpa; peuarb KaLIecrBeHHbIe 3araqu Ha Hc-

nojrb3oBaHue $opu,v:r, cBq3brBaroulnx reMneparypy u cpe.fHroKr ct(opocrb (runeruuecr,vro
rncpruro) ABuxeHris MoneKyn fa3a.

Ocuoerl repMo.quHaM14Kri

TeplroguHaMr4Ka. BuyrpeHHrq 3Hepruq il cnoco6sr ee r,r3MeHeHnq. KorlaqecrBo reil,qo-
rsr. I 3aKoH repMoAHHaMr{Kri. Ten:roeuxocrs. A4ua6arsufi Ilpollecc. II :axorr repMoAll-
uaN{HKH (e $opvy;rnpoBKe K:ray:uyca). O6parunrrte ll Heo6paruMbrc npoueccbl.

Tenroesle nBr4r'are.lrH. Beqsrrii ABurare.rrb. Ten,roerre :lBHr&TerIr u 3Kolofl4q.
* fIo.lll,ueHue xo:lora r.r xoJroAHJrL,r{bre MaruH}rbr.

OS,vuarourzficg ,1o,rxceH 3Harb: cyulHocrb repMoAr{HaMr4rrecKoro noAXola K TeItJIoBbIM
qBJreHr4qM. I ra II :axoHbr repMorHHaMr4KH; o6bqcHqrs cMbrcil noHqrl{t (BHyrpeHHeii :Hcp-
rt4rt>>.3Harb cnoco6rr ee r{3MeHeHus,7 n II aaxossr repMoAI{HaMLIKU:3Harb cMbIcJI Be-lruqr'IHbl
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C)5r'qaroulrriicn lo:r;ierr vNlerb: peura-r'b :laJalrn c npnNrcneuuc\'t I :laKoua I'cpNIOJI{t{a-

i\,|l]Kt4. npuBoAHTb rrpr{\,{epbr OSpaTrrN,rbrx r{ Heo6paTH\{bIX npoucccoB. pelxaTb 3alaqld Ha llc-
noJ'rb3oBaHHc (1)opN,ryn nns KflA renJ'roBofo nBr4farert.

,rlaSoparopnble pa6orbl
H:vepeuuc reMneparypbr BeulecrBa B 3aBr4crrMocrr,r or BpeMeHr.I npu I43MeHeIIuqx af-

perarHbrx cocroqrrufi.

I I I. 3J I EKTPOMAf HT4THbIE'TB IIEHIAfl

?;rexrpuuecKue 3apqAbl. SneKrpHqecxoe none
?:rex'rplruecKr{fi 3aprA. ?:rexrpn:aulz.s rer. ?:reueurapHblfi 3apqA. 3arou coxpaHeHl4t

3apsla. 3axos Ky:roua. 3lexrpocrarnLrecxoe noJre. HanpxxtenHocrb, cn.noBble JIHIIT'IH. flpo-
BOJHr4Kr.{ U .{r.i3neKTpHKri B 3XeKTpUqeCKOM nOJe.

O6yuarorquiic.s Aonx{eH 3Harb: cMbrcir BeJrr.rLrHHbI 3neKTpuqecKofo 3apqAa pI efo cBoi.I-

cTBa: .qr4cKpeTHocTb, cyulecTBoBaHne 3JIeMeHTapHofo 3apg.Aa,3aKoH coxpaHeHI4q 3apq.qa: 3a-

xoH K,v:roua; cBoiicrBa H xapaKTepr.rcruKlr 3neKTpocrarHqecKoro nonq; o IloBeiJ€Huu npoBo/{-
HHKOB H AH3JreKTpr{KOB B 3neKTpUqeCKOM noJre.

O6yuarorqraficq AorxreH yMerb: peuarb KaqecrBeHHble 3aAar{H tl6 3neKrpIz3auHLI ren.
ua Hc-rro.rb3oBaHr,re 3aKoHa Ky:roHa, 3aKoHa coxpaneHIr.fl 3neKTpur{ecxofo 3apflna.

I IocroqHHr,lfi :lexrpurrecKHfi ToK

?remplruecxuir rox: ycxoBuq cyulecrBoBaHlas., Aeiicrez.s roxa. Cu:ra roKa. Avnep-
r\,rerp. ?:rexrpuuecKoe colporr{BJreHrie. 3arou Ova A:r.s ,vqacrKa Ilenu. Iloc,reAosarerbHoe H

rrapa:rJre-[bHoe coeAt{r]eHHe npoBonHriKoB. !eiicrnue roKa Ha r{eiroBeKa. rexHuxa 6e:-
onacHocru. * CnepxnpoBoAI4Mocrb.

O61'uarouluficq AoirxeH 3rrarb: ycnoBaq cyulecrBoBaHuq roKa. ero Aefrcrenq. Be-rluqu-

H)' (cuna roKa): 3aKoH OMa rf;rq yqaclKa uenu: cMbrc:r 3neKTpliqecKoro couporun:reHLu (et'o

3aBucHN{ocrb or pa3MepoB r.r Marepnala npoBoJ,Huxa). saKoHbI rlocJreAoBareJlbtioro L] rta-

pa_rlle,.Ibuofo coe.qLIHeHLIq ilpoBoAHI{KoB; 3HaTb OIraCHbIe Anq LIenoBeKa 3HarIeHHt IIocTo-
tHlrofo roKa r4 Hanptx(eFlzq. ocHoBHbre npaBr4na rexHnKH 6esonacHocru npl4 pa6ore c SJreK-

rponpr.i6opaur.r.
O61'uaiorqui.rc.s rorxeH yMerb: onpeAenqrb rro yciroBHblM o6o:Ha.IeHLLtM pe3ncrop.

peOCTaT. naMII,V HaKeL'II{BaHH.g B 3IeKTpHr{eCKUX CXeMaX; nOAK,,l}OLIaTb aMnepMeTp fi BOiII'T-

\rcrp xJq u:vepeuuil K rrpoBotrHuKy B sneKrpHr{ecxofr uelu; pemarb 3anaqv Ha ucnoirb3oBa-
HHe 3aKoHa OMa i{rq ,vqacrKa ueilH. 3aBr4cuN{ocrn conporlzB,rreHHq npoBo.qHIrKa or Marepua:Ia
H pa3MepoB.

Pa6ora 14 MoruHocrb roKa
Pa6ora roKa. MouHocrb roxa. 3axou [x<oy:rr-Jlesqa. tr4cro.{Hr.Ix roxa. CroporIIjHe cll-

':rsr. 3/[C. Kopomoe 3aMbrKaHHe.

O6yuaroutllficq Ao,TxeH 3Harb: cMbrcJr Be-lrurruH: pa6ora Ii MotuHoclb roKa. 3neKTpo-

-{BHr(-vuaq cnna; 3aKorrrr [Noy,rq-Jleuua; ror{grr,rq: cropoHFrue cHJrbI, KoporKoe 3a\{bIKaHI4e;

Ha3HarreHHe r4croqHr4Ka roKa B 3reKTpuqecxoir uenu.
O61'uarouui.ics :folxtcH vN{erb: onpeAen.srb no vcJroBHbIM o6osHaqeHuqM ucroLIHHK

ToKa B 3neKTpHLrecKHX cxeMax; penarb 3aAaLIu Ha oflpeneneHlre pa6orlr Ir MoulHoc'tb 'roKa.

Ha uctro,'rb3oBarrHe 3aKoHoB [Noy:rr-JIeHrra: coSupam 3neKTpuqecxHe IIenH ro cxeMaM.

MarsurHoe noire
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OItt't t'')1tc'tc.ta. llrativo.tciictulrc roK()il. lIoc.r olrrrrr,rc \ral'nu'1,1. \{ur rrrrrn()c rr()-ic.
\ralrrrr'f narr rrr.'t\ rirlnr. Crr-rt ."\rrrrcltit. 'r'\{ar rul'ru()c rro,rc Jclr,ur.

O5r qarortlltlicn Jct;r;ticrr 'lri'l'r'r,: rrpnrurr\ n;alrrrtr-lciicrBlil nposo:lrnrK()g c 'r.()Ko\n oc-
IIoBIIblc ceoilcTea \ri.l|ilt.ll.ilot-o IIo"1t. itotrr|r'Hc \rat'rrH'r.rri.tt rIII.rlYKtIut. BbtpiliticH[l'r .:l,lrr crl-.rr,r

Ar'rlrcpa. ed npaxruuecKoc r rpHNrcrrcHlre.

O61,varoqnfrcs ilo;rxerr yN,rcrb: onpele.rqrb HanpaBleHue ,ruuui.i r4Ir,q).Kur.iH N,rarHr.rrHo-

I'o IIoJ,'It nocroqHHoro Malurira u npsN{o:ruHeirnoro ror(a: peuarb KalrecrBeHHbre 3alaqtr o
MalHI4THbrx rBIeHUqX. C I4CIIOJIb3OBaHT4eM Bbrpa)KeHHq rl,rt9 CI4Jtbt AUnepa.

?;rexrpovarH14'rr{ ar r{}rryKrlrit
Onstrrt Oapa4ex. flpanu:ro IIeHqa. MalHnrHsrfi uoror. 3axos 3neKTpoMaruursofi rzH-

AyKIIIru. 
-forcn 

@yrco. flpuueHeHr{e 3ncr(poMarr{Hrllofi rzHgyxquu.
O6yuarorqufic.q norxer{ 3r{arb: cyulHoclb qBreHriq 3JreKrpoMarsnluoi.r r.rHAyKrIr4H. npa-

snra JIeuua: 3aKoH 3.ireKrpoMarHnruoii rrHAyKrlnr.r.
O6y.rarorquiicl 4o:rxtcH yMerb: penarb KalrecrBerrHbre 3aAaqu o6 ::rexrpovarnl.rruofi

HHAyKur{r4 (npael.r:ro JIeuqa, roxu Oyxo, 3aKoH 3neKrpoMaruursofi uugyxquu).

flepeveHHstfi rox. flpou:no4crBo, rrepenalra r{ ucroJb3oBaHrae 3JreKTpr4lrecxofi auepruu
flepeveuurti a:rexrpu.recxufi rorc. [eitcrByrorqr4e 3]raqeHr4q cu.nbr roKa 14 Hanpqxe-

Hu.f,. SirexrpoMexaHl4qecxui.r riHA)rKur.rorrusril leseparop nepeMeHHofo roKa. l'paHcrlopua-
rop. S,rexrpocraHUllH. flepegaua 3xeKTpo3rrepfHu, norpe6urenr4 3neKrpo3Heprr.r14.

O6yuauqrzficx 4olxeH 3Halb: nper4MyuecrBa nepeMeHHor-o (cuHycouga,rtuoro) roxa
nepeA IIocrosHHbIM. AocT'oHHcrBa 3neKTpuqecxoir auepruu no cpaBHerrHlo c trpyrnMr{ BHAa-
MH 3Heprua. npuHl-luil reficreuq r4HAyKur,roHuofo reHeparopa rz rpaHc(lopMaropa roKa: Br.iAbr

3neKrpocraHurlii. rzx rocrouHcrBa r4 HeAocrarKr4.
O6.vuarorquficx ,qolxteH yN{erb: peuarb 3analn c Hcnonb3oBaHr.reM Bbrpa}KeHr.rii nlr xo-

:( $uqueura rpaucr[opMarlun; KaLIecrBeHHbre 3alaqu o ceoficreax nepcMeHHofo roKa" reHe-
paropa. rpaHc$opmaropa.

3r exrpovarHHTHbre Boitrrbr

?;rexrpovarHr4THoe nore, ero orHocr,rrenbHocrb. OcnosHsre cJte4crBr4fl r.r: ypaeueuufi
MaKcee,ura. Cxopocrs 3neKrpoMafHr4rHbrx BoJrH. Ceer Kax 3neKrpoMafHr.rrHaq BoJrHa. LUxa-
,rla lileKTpoMafHHTHbrx BorrH. zcroqsuxlz, ceoficrBa H rrpHMeHeur.rn rauopaKpacHofo, ynbr-
pa$uoreroBoro H peHrreHoBcKolo ur:ryueHufi . *Pa4uoces3b, reJreBunerrHe.

O5y'uarouuficq AorxeH 3Harb: coAep)riaHr.re roHsrr.rq (3nexrpoMarHHrHoe none). oc-
HoBHbIe roroxeHl4q reopriu Maxceer,ra. ocrroBHbre ceoricrea 3.ireKTpoMarrrHTHbrx BoirH:
.luana3o-I{bI trIKaJIbI SneKTpoMarHI,rrHbrx BoJH; HcrorrH}rKr.r. ceoilcrea t,t rrpaMeHeHr4.s peHTre-
HoBcKof o. v:r srpaQuoJreloBof o n H rrrf paxpacHofo u:;ryueH lrii.

O51'uarou1ufic.s norxeH yMerb: onpeAen{rb Ar{arra3oHr,r 3neKrpoMarHurHofo r43nyqe-
HHq ro qacrore (.u:ruHe eo,rHsl): peurarb Kar{ecrBeHHbre 3alIar{u o ceoiicreax peHTfeHoBcKoro.
r',:r rrpa$ r.r oJr eroBo ro r.r uH $paxpacH o ro u :ryueuu fi .

Jla6oparopH sre pa6orlr
C6oprca 3neKrpriqecxofi uenn H H3MepeHHe cuJrbr roKa r{ Ha[pr]r{eHtiq ua ed pa3nuq-

rrbrx )'qacTKax.
14 :1,v err u e uHrep$ epe H1rlv 14 .qra $ paxquu cBera.

IV. CTPOEHI4E ATOMA 14 KBAI ITOBA' @14 3I4KA

Ocuoelr xeaH'roeoi.r reopuH
3arpy,tueur4r Klraccvqecrcoi.r ftu:r.ixrz. ]-Hrroresa flrauxa. Bseursufi $olol:rex'rpuqe-

crtii.t :(rcpexr. VpaeueHue ?finrineiura !,nfl, floro:(l$exra. Ooronrr. KoprycKyirqpHo-
eoruoeoia rv€Llrr43M.
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O6r.rarorrtriiicrr .lo,r;ticu 'lrriir-r,r c()-ICpTriLuurc I'l.ruo lc:il,r l [,rartna o rir]an lonilrrnn ),rcri-
|il()\ra|ilH'r rrc)ro il3-r\Lrcrrnr rr ?iirrrr|r ciirra o rrpcllbrBHcloir crP\rir\l)e cr,,cri.l. (l)op\r\-r) .l,rrr
)ilcpf rlr.r Kuarn'r.i cBc'r'{.1. cVillrroc'f r, rill,,rcrrrrr dlo'ror(tdicri la. ocrroBrrr,rc cBOiic IBa (i)o rorri.l.

rrpaK fHrrccKOe IlpH\{erreHHe droTor(brllerra.
O5r'qarourllricq rojlrieH ),Merb: pe[Iarb 3alaqrj rra HcrroJb3oBaHI]e (lopv1,.rrr r,rrq lnep-

frJH KBaHra cBera. ypaBrreHr4q SiiHru'reiiua,f:u (toro:rf$ex'r a.

Crpoeuue aroMa
Onsrrrr Pe:ep$opaa. f1,'raFrerapHaq MoAeirb aroMa. Keauroerre nocrynarbr liopa. Keau-

'foBaq MexaH14 Ka.

O6yuaroulufrcq norNeH 3Harb: cyurHocrb orrbrroB Pe:ep$opna ilo pacceqHulo o-
qacrr4rl; rr.raHerapliylo Monenb aloMa, ee npo6,reubl H r4x peureune rra ocrroBe leopuH Eopa
(,'1;l aror,ra eo4opo4a); KBaHToBbre nocrynarbr Bopa.

O6yuaroulrzficl ;1o:rrreH yMerb: uro6paxarr u o6rqcH.srb nraHerapHyro MoAenb aroMa
Pe:ep$op.la.

Pa.quoarruBHocrb
-feJleHr.re paAuoaKTr4BHocrr.r. o,-. B-pacnanbr. y-u3nyLresze. Ocsoeuoi{ 3aKoH paAHoaK-

rtzBHoro pacnaAa (A.ru nepuoAa nonypacna4a). Ceoficrea rrAepHbrx rzr:ryueuuil. 6noroluq-
cxoe Aefrcreue.

O6yuarorquiics Ao:rxeH 3Harb: cyruHocrb sBreHr.r.q paAr{oaKruBHocrpr, ee BuAbr; ocHoB-
Holi garcou parr4oaKruBHoro pacna.qa; rtoHqrur ilepuoA nonypacnaAa. ]rofJrorqerrHaq Ao3a H3-

ir)'LreHr4q: 6uo:roru.{ecxoe 4efi c'rBr4e rAepHbrx n::ryueuufi .

O6yvarorquficr go:rxeH ,vMerb: cocraBJr.srb peaKrlr{u o- 14 B- pacrraroB, peuarb 3aAalru
Ha HcroJb3oBaHrie ocHoBHoro 3aKoHa palr.roaKTriBrroro pacrraAa, rlopnry:rlr Anr trorJrouler]-
Hoil .,ro:sr n3nyqeHlrt.

Arovuoe r4po
Orxprrrue lporoHa u Hefirpoua. Cocrae aroMHbrx rgep. -flgepHbre criirbr. 3ueprnr cer-

3v snpa.
O5-vuarouui.rcq norxeH 3Harb: ocHoBHbre xapaKrepr4crrrKlr HyKJoHoB, cyulHocrb npo-

rourro-treirrpouuofi MoAe.rrri qifpa. ocHoBHbre ceoficrea rAepHrrx cun. coAepxraHr4e rtoH.flTn.fl

lHepfn14 cBs3r4.

O51'uarouruilcs Ao:rxeH yMerb: onpeAenqrb cocraB aroMHoro qApa no ycnoBHoMy
o5o:ua-qeHr.rro H c noMoulbro llepuonu.{ecxoi.r cucreMbr xr4Mr.rqecKr{x sJreMeHToB n.]4. Men-
.leree-Ba.

-f .qepu rre peaKuur4. -fl gepnar 3HeprerprKa
ffgepnar peaKIILrr. IJenuar peaKr-Ir.rq AereHufl rq)Kerbrx n;tep. ArouHaq 6ov6a. flaep-

rruir peaxrop. Arouuaq 3neKrpocraHrrr4.fl. TepnrorgepHaq peaKrrlrr. flepcneKTuBbr Lr npo-
6rev lr pa3BrTr4fl arol,rHoii 3HepferuKH.

O6,vuarouluiacr go,rxeH 3Harb: cyulHocrb uelHofi peaKur.rr4 AeJreHr.rq rfl)r{ei'rbrx qllep u

)rcJoBrlq ee cyqecrBoBaHuq, o cyrrlHocrra ri ycnoBrr.sx ocyqecrBJreHnr repMoqAepHoi.r pear-
rrrir4. rrpHHr-lr{n ocyuecrBreHuq HeyilpaBnqeuoit (rgepHrrfi nrpsre) r.r yrrpae:rsevoir (aaepurrfi
peaxrop) uenHbIX peaxqlrfr .qeireHuq q/lep; npr4Huun AeilcrBnr peaKropa Ha MeAJreHHbrx seu-
rpoHax. vcrpoficreo arolrHofi 3neKrpocraHr-lur4. o npHMeHeHvv snepHofi :Hepruu.

O51'uarculrziicq Aorrxeu yMerb: llso6paxarb cxeMy uenHofi peaKqrlr4 AeneHr.rr r;iep
)'paHa.,vcrpoficrno aronrHofi 3ner(rpocraHuuu.
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l'c rr I r r1 rr c c rr ir ii lr,r a rr (()rltrrria)

I IarrrrcHoe:i-
n14c pa'slenoB rr

TE\,I

N4a

I(C Il \t Zl,'t b-

TIAfl

y.reSHar
Hafpy3Ka
cryAeHra

I{oJu.rccle0 a} iullopn brx
LracoB rrpr.r ouHoir dlopue o51'uc-
HTlg

C'ar'to-
c1-or1'eJbitat
pa6ora cr),-
Ier{Ta

B
cefo

Jla
Sopa-
ropHbre
oa6orsr

[1pax
TI,{qCCKI,IC

pa6orrr

BeeAeHHe 4 2 2

Mexasuxa 18 14 4 7
-l'enlosne

qBileHHt
16 12 2 6

Srexrpo-
MAIHHTHbIC qBJIC-

HIdg,

1/1L1 18 9

Crpoenue
ATOMA

V KBAHTOBA'

rbHsraKa

ll 8 AT 4

Bcero 82 <AJA 10 28

XIdl{I4fl C 3"II EM EHTAMI4 3 K OJI Of I{I4

1. BoAao pacrBopbr

Boga noxpyf Hac. @usriqecxne 14 xuMuqecrue ceoirc'rBa Bo1br. PacreopeHr4e rBepAbrx
BeulecrB r.r ra:oe.MaccoBaq ron.fl BeurecrBa B pacrBope xar cnoco6 Bbrpaxelrur cocraBa pac-
rnopa (4).

Bo.qrrsre pecypcbr 3ev,ru. Kaqecrso BoAbr. 3arpx:HureJru BoAbr u cnoco6sr orrucrKn.
Xecrxa.s Botra u ee yMqrr{eHue. OrpecHeHrle eoasr (4).

{euoHcrparrHu
Or.r su.{ecxr.re ceofi crea Bonbr : noBepxHocrHoe Har.sxeHHe, cMarrtBaHrie.
Clnoco6sr pa3AeJeHr4q cNaecefi: rlu:rrrpoeaHr4e, i1r{crr{nJ'Isur4r. AeJrHreJIbHat BopoHI(a.

JIa6oparopHr,re pa6orr,r
O.rucrxa 3arpq3HeHHofi soArr.
YcrpaHeuue )KecrKocrr4 BoAbr.

2. XuyuqecKue flpoqeccl,r B aruoc{epe

Xunauqecrur,i cocrae Bo3Ayxa. Arl,roc$epa u KJrr{Mar'. O:oHoer,re Abrpbr. 3arpr:Heuue
arvrocSepsr H efo ricror{HrrrKri.

OcuosHrre K:raccbr HeopraHHrrecKrzx ee OcHoeubre r(Jraccbr HeopraIIHLrecKr4x BeIIIec'I'B.

Kuc,rorsr H ulenoqu. Kncrorurre.qox(Az. floxa:arerb cpeAbr pacreopon - pl-{.

{euoucrpaqrrH
O5Hap.vNeHl.re C02 B BbIAbIXaeMoM Bo3.qyxe.

Peaxur.r.fl cpe.qbr pacrBopoB Kuc:ror u ocuoeaHlzfi.

"IIa6oparoprrbre pa6orsr
I4:yueuue pH pa::ruuHbrx pacrBopoB c noMorrrbro yHuBepcalrbHoro r.IHllr4Karopa.



3. Xrlrurq rr opr-arrullr tlc.Iollcnil

Xnr,rnqecKue l,rre\,rcrrrbr B oprarri.r3\lc rrcjrol]cNa. Opt'ittttt.tccrinc n ncoplanHqccKrtc
BeulccrBa. Ocuoerrbrc iriu3HeHrro rreo6xoi{r.rvbre cocAl4neHufl: bclrcll, )-'f.rleBo.qbr. iKupbl. BH-

raMr,rHbr. Crpoenue 6e:rrosbrx N,roneKyn. Yr:reeogrr lraeHsti.r HclotIIrHK 3Heplrtt opraIIH3-
nra. Po,rr xnpoB B opfaHr.r3Me. xoxecrepl4H.

Bnrauuurt LI Mr.IHeparrbHbre BeulecrBa B npoAyK'fax IIHTaHI{I, uuuleBbte ,qo6aercH.

C6anaucnpoBaHHoe nI{TaHIre.

T E M ATI4 qECKI4 R IIJ'IAH

HaHMeuoeaH14e p&3/l€JroB H TeM

Maxcu-
MA,TbHAq

yue6uar
Hafpy3Ka
cTyAeHTa,

qac.

Koruvecreo ay-

AriTopHbrx Lra-

coB nprl oqnofi

Sopr,re o6yue-
HI4g,

CaN,rocroqrerE,Haq
pa6ora cryAcrrra

Bcero IIa6o-
parop-
HbIC

I 2 --t 4 4

l. BeeaenHe. Boaa. pacrBopbr 12 8 2 ,1

2. Xultri.recKue npoueccbr B arnocdrepe 12 8 2 4

3. XHl,rraq H oDfaHI43M LreroBeKa 12 8 AT

Bcero: -io 24 4 12
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:uarr/rrorrr.rNral'b
. c\,rbrcJr noHqrHii: ec-fecrBeHHo-Ha,yrrHbrri lrero.q no3HaHI4q, rrepuornr]ecKltIi 3aKoH,

xHMHLrccKarr cBr3b" xHMr4lrecKaq peaKuus" MaKpoMoJlexv.la. 6e:roK. KalaJ'II,I3arop. dtepllettrsl.
BKjraI Be.rHKr{x yLreHbrx e $opr,rrzpoBaHHe coBpeMeHHofi ecrecreeH[Io-HayrlHofi xaprut]bI Mt{-

pa,

yMerb
. npuBoAr{rb npHMepbr 3Kcnepr4MeHToB z (u:ru) sa6:rrcreHui.r, o6ocHoeblBa}oulux:

aroMHo-MoneKynrpHoe crpoeHHe BeulecrBa, 3aBHcrrrMocrr ceoficrs BeulecrBa or crpyKT)'pbl

N,ro.rreKyn, 3aBr4cnMocrb cKopocrr4 xHM14rrecxofr peaxquH or reMrleparypbl t{ Kara,III,I3aropoB.

o6sqcrrqrs ilprzKraAlroe 3nalreHr4e eaxHefiutux Aocrr4x(eHufi e o6:racru ecrecrBeHHblx Ha)'K

AJ.fl: pa3BHluq coBpeMeuHoii npoMbruneHHocrll, BbrABurarb frirrore3L'I u npeAnararb nyrz Iix
npoBepKH, AeJaTb BbrBonbr r{a ocHoBe 3Kcnepr.rMeHTaJIbHbIX AaHHbIX, npencTaBneHHbIX B Bh-
ge rpat|lrzxa, ra6:ruqrr nnu ALIarpaMMbI;

. pa6orarb c ecrecrBeuHo-r{ayuHoii uHdropuaqreefi, coAep)Karllefics e coo6rqeuultx
CMl4, r.rHTepHer-pecypcax, HayrrHo-nonylrpuoil nr4Teparype: BilaAerl MeroAaM14 IIoI4cKa.

Br,rrerqrb cMbrc.rroBylo ocnoBy 14 ouerrHBarb rocroBepHocrb trH(roplraqun;

r4crroirb3oBarl nplro6pereHHbre 3HaHvg ri yMeHu.s B [paKTl4rrecxofr neqreJilbHocrll lI rlo-
BceAH eBlro il xuzuu gtn'.

. 6e:onacHoro HcIroJrb3oBaHr4r MarepuaroB H xr4Mr4qecKLIX Beruecre e 6rtry;

. oco3HaHHL,rx JrrrrrHbrx reficreuii no oxpaHe oKpy)Karoqeir cpegrt.

EI4OJ'IO| I4'I C SIEMEHTAMI4 ?KOTO|I4I{

Hau6oree o6que [peAcraB!'IeHnq o ]KIr3HrI

flolr.flrr.re (xu3Hb). OcHosHsre rrpu3HaKH xr4Bofo: rrr{TaHue, nbrxaHLIe, Bbl1eiretl14e. pa3-

IpaxrrN,rocTb, nOABHlr(HocTF,. pa3MHolr(eHr.re. pocT I4 pa3BHThe. IIOHqrr.Ie (opraHI43N{>. PasHo-

o6parue x{plBbIX opraHH3MoB, IrpHHuunbI I4x KJraccudtuxaqurz.

K"lerrca - eAHHHua crpoeHrrq r4 x(r.r3He.qeqrerbHocru oplaHu3Ma. O6n,leu BeulecrB H npe-

BpauIeHr.re 3Heprulr B Krerxe. Mo;rexy-na AHK - rrocrrre:rb HacneilcrBeHHofi r.rHrlopMauuLr.

Vponrru opfaHH3aunu xrueofi ilpupoAbr: xrero.rHstfi. opfaHH3MeuHrtil. Ha,qopfaHH3MeIl-

rrbrfi. Seojllounr )riHBoro. [nuxt,vulne cH,,'rbr SBoil]ouuH: HacJrelcrBeHHocrb. It3McHrrLIBocrb.

ecrecrBeHHrrfi o15oo.

[euoHcrpaqrzu
O6reMuaq (ulu xovnlrorepHan) Mo.qeJrr, MoreKynbl AHK.

PacreHHq H )r(r4BorHbre, rrJrmocrpr4pyrourr4e r43MeHqrrBocrb. r"racreIcrBeHHocrb. npucno-
cooJIeHHocrb.

p ac cu arp H Bar r 14 e -,,ii:: f ;: H3i I Xu'o#'.. *' ir v u rpo c r<o r r .

OpraHu:u rre!'roBeKa H ocrroBrlbl e rIpoqBrelruq ero ]ItH3HeAefl TeJrr'Hocru
Txaun. opraHbr H cr{creMbr opraHoB LIe"[oBeKa.

fluraulle. 3Haqerrue fluraHHr.qn.s pocra. pa3Br.rruq r4 xr43HeAeq-TerbHocrl4 opraHu3Ma.

flHrueeapeHhe KaK npouecc $u:uuecxofr u xunuqecxoii o6pa6orKr.r IIHUTIT. Cucreua Irnure-
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ilallulc. Iblll,l\ oi)l'illl()ll. ll1tc.t1 illtc;ri.tcllilc lrnrrtc13l,r\ otllaB"rcrrHii JprOrrrrrol() rn(l)a..lH'lcil-
Icllllll. \(),lcpbl. l'ac't'1ltt t It Ilttltpo3 IIcttciltr r(iiri llc3\.rr)'l'ar B,rirrrrrU' A-rii()r ()-rt il ilnN()trrira IIit

op|arr r.r3\r.

/luxautle opr-ar{H3\ron Kar( cIIOcoS rrojrr.rcrrnr lrrepfl.nr. Oplauur i lr,rxi'r-Hnrr. Xu':rreurrar
eMKoc'l'b JerKI,lx. TpeHupoerca opt'arloB ilbrxarrHr. Bo:re:rl.r oplaHoB.rlbrxairr4rr n Hx rrpo(tu-

JraKrHKa. KypcHHe r(aK qtaKl'op pucKa.

,{eu>nenze. Kocru. Mbllxqbr. cyxoxu.rrHq - Kor\'{IroHcrrrbr onopFro-ABHfarenbrroii crrcreMbr.
Mttureqtrtle ABUII(eIrHs, rt ux pcfynqunr. Vrol,llenue Mbrrxq npl.r crarr.{Lrecxoii H .quHaMr4r.re-
cxoit paSore. tr4:ueHeuHe MbItxIIbI npri rpeHHpoBr(e. ilocrercrBn.s rr4nonuHaunn. ilpuvuur,r

H apyueHr.rs ocaHKH 14 pa3BKTyrfl rrjto CKOCTOTT rir.
BHyrpeuunq cpeAa opfaHLI3Ma: KpoBb, rKaHeBarr )Kr.rAKocrb, lranrrlra. OcnoeHrre dlyurqv rz

KpoBI'I. KponeHocua.s cucreMa. I4ul,ryuurer H HMMyrrHaq crzcreN4a. Eaxrepurz H Bupycbr Kar(

n p ri Lr r.rH a H r r rf e xq rz oH H Lr x g a6 o ;reeaH r.r ii .

VIttlttr.ulyaJlLIIoe pa3Blrrr.re opfauh3Ma. floJoeoe co3peBaHve. Meucrpyarlr4fl t1, rroJrJrro-
qur. Ol,roAorBopeHI{e. O6pa:oeaH:re v pa3Brirhe 3apoAbrua n flnoAa. Bepetreuuoc'r'b H po-

4st. B:ruxHHe HapKoreHHbIX BeulecrB (ra6axa, arTKoforq, IrapKoruKon) rra pa:eu'r've 14 3.qopo-
Bbe qeJIoBexa. Hac:re4crBeHHble LI Bpo)r(AerJurre sa6o,TeBaHHfl) rrepeAarouHecr rroJroBbrM rrv-

rev: CIll4[, u.rdrurlrc u gp.

[evoucrpaqnu
fieficrnrae )KenyAoLrHoro coKa ua 6e:rxu.

14:naepeuue xugnensofi eMKocrlt JlerKrdx crrupoMerpoM.

Jla6oparopH sre pa6orsr

leficreue crroHbr Ha KpaxMan.
Vrov:reHue npri craruqecxofi r.t IHHaMHrrecxofi pa6ore.

PaccvarpuBaHrze KpoBrl rreroBeKa H r.flfytrKn rro/] MHKpocKonoM.

rle,roeeK rr oKpyxarcuafl cpeAa
lloHqrlaq 6uoreoueso3a. 3Kocr4creMbl u 6rzoc$epbr. Vcroil.lr{Bocrb 3Ko-crzcreM.

Bos.qeficreue 3Ko,rlofltLrecKHX flarcropoe Ha opraHH3M r{eJoBeKa r.r BJHqHae AeqrerbHocrr4
qe.'loBeKa Ha oKpyxaror{yrc cpel"v (r4oxl.rurzxarbr, rrpoMbrrrrJreHrrbre orxoAbt, panvar1Lrfl u

Apyrr.re 3arpq3HeHHr). PaquouatbHoe npupoAonorb3oBaHHe.

?r<cxypcur
AtrrponoreHHoe Bo3Aeficreze Ha oKpyx(arcqyro cpeAy.
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TPEEOI}AHI{fl K PIi3}'-iI b-I'ATAN{ O6}'LIIiHI,I'I

[3 pc:1',rrr,rarc r.l JYrrcrrHl vrre6r{or" Jr.rcuHrrJn.nrbr (l:.c'r cc'n]o3HttHIIe )) 05\ .latouttiiclr .ltr- t-

4\l n.

3HA'Tb/iIOIIHMATb
. cMbIcJr Itorrfl-friii: ecrecrBel{rro-Hay..rHbli.i N{eroA Iro3HaHLIq, fncKTpoMafHHTItoe rlore.

3ncKTpoMafHr{Tuble BoJrHbr, KBaHT, 3BoJrrounr BceireHttofi, 6olsuroi.r B3pbIB. Co:rueqHaq cuc-

TeMa. f€L'taKTHKa, nepl4onnqecKllil 3aKoH, xHM14qecKaq cBq3b. xLIMLIqecKat peaKIIIiq, Maxpo-

MoJeKyJa. 6e:ron" Kararu3arop, rfepveHr, Kre'fKa, andlSepeHuuauut KiIeroK. AHK.BI'rpyc.
Slro;roru.recKar 3BoJrroqul, 6uopa:HooSparnc, opraHll3M, rIoryJrqlrlit. 3Kocl'Icreua. 6zocfre-

pa, 3HTponuq, caMoopfaHu3aqHq:
. BKJrar,-l BeJrnKrrx yLrerJbrx e $opvlrpoBarrr4e coBpeMcHHofi ecrecrgeHHo-HayLluoli xap-

TI,IHE,I M TPA:

yMerb
. npnBorr.rrb npHMepbr 3KcnepuMeHroB u(ulu) sa6;rcAeHprfi, o6ocuoeblBaloilIux:

aToMHO-MOileK,VnrpHoe cTpoeHHe BeulecTBa, cyuIecTBoBaHI{e 3neKTpoMa|HI4THOrO ilOIq H

B3aHMocB.fl3b 3neKTpr{qecKofo 14 MafHHTHoro rroJrefi, BoJrHoBble H KopnycKyntpHble cBofrcrBa

cBera, rreo6parul,rocrb renroBbrx npoueccon, pa:6efaru{e rarTaKTI{K. 3aBHclIMocrt ceofrcre
BeulecrBa or crpyr(Typbr MoneKyr, 3aBr4cHMoc'fb cKopocrr4 xpIMIlLIecrcoi.t peaKqI4I4 or reMIle-
parypbr u Karar'ru3aropoB. KneroqHoe crpoeHr4e )r{r4BIIX opraHH3MoB" po.rl}, [l-lK xax Hoct4re-

jrr HacJrencreeHHofi urrrpopvaunr4. 3BoJrrour.to xHeoir [pLIpoAbI. [peBpauleHlafl 3HeprLilr vt

BepoqrHocruuii xapaKrep npoqeccoB B xrueofi n rrexnBoi.i npHpoAe. B3ailMocB.fl3b KoMI'to-

HeHTOB 3KOCHCTCMbT. BIHqHUe AerTe.rrbHOcTu qeJloBeKa Ha 3KoclrcTeMbI:
. o6T,qcHqrb npr4KJa,qHoe 3lraqeHrie Ba)r(Hefiu-urx AocrHlKeHI4fi e o6racru ecrecrBeHHIIX

Ha,vK .qJq: pa3Bl'jT]1ls,3HepfeTHKr.r, TpaHCnOpTa 14 cpeAcTB cBr3H. nonyr{eHufl cI{HTeTIzqecKux

\,{arepuarloB c 3aIaHHbrMtr ceoiicrBaMH. co3laHrzt 6uorexno.uorufi, rerleHlrt llHrfexqllonusx
3a5oreBaHr4l.i, oxpaurt oKpyxaloqeil cpeAbl;

. BbrABtifaTb fHrroTe3br u npelnataTb rryTr] r4x IpoBepKIi. AeJaTb BbIBOnbI Ha ocHoBe

3KcnepnMeHTa-irr,Hbrx AaHHbrx, npeAcraBneHHbrx B BI{Ae rpa$lrxa. ra6:ruut't I4nLt rllafpaMMbI:
. pa6orarb c ecrecrBeHHo-HayuHoi.r l.trrfopl'raqueii, coAepx(aueficq e co-o6u,eHllqx

CM14. HHrepHer-pecypcax. Hayr{Ho-nolry.rrpHoi.r nr.rreparype: BnaAerb MeroIaMH noHcKa.

Bbr.qeJrrb cML,rcJoByro ocHoBy H orleH14 Barb .{ocroBep}l ocrb uusoplr aun n :

HcnoJrb3oBarr npuo6pereHHble 3HaHHq H yMeHliq B npaKTlzrlecxofr Ae.flre:rbHocrl4 H IIo-
BCeAHeBHOU Xtn:HU A:rq :

OUeHKh BIIIlIfl}{LIfl. Ha OplaH143M r{eJIOBeKa 3neKTpOMaI-HHTHbIX BO,TH H pali'lOaKTI{BHI'IX

u:nyuenuil:
. lHcproc6epexcHur:

. 6e3onacHoto Hcnonb3oBal{uq MarepHaJIoB H xuMHLrccKI4x Beulecre e 6rtry:
npo$lr:raxruxu lrurlexquoHHbrx sa6o,'reeaHr.rli, uuKotuHoeoii. an-KofojrLHofi Iz Hapro-

ru qecxofi :aeu c r.rN,{ocrefi :

. oco3HarrHbrx JrurrHbrx Aeiic'reuii no oxpaHe oKpyxarcuefr cpegrt.
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PEqEH3t4R

Ha pa6ovyro nporpaMMy

< Ecrecreo3HaHre)

4nn n poQeccr,r il cpe4xero n poQeccroHa.nbHoro

o6paaoaaHnn

npenoAaBarean l-5OV CflO <<Bonrorpa4cxrfi KonneAX pecropaHHoro cepBHca H roproBnr))

3rnnrHoil TaruRHur EereHuesHur.

flauxan pa6ouan nporpaMMa Moxer 6uru rcnonb3oBaHa B paMxax npo$eccroHanunoil noAroroBKh

o6yvaroulnxcn npr ocBoeHhu cneqHanbHocreil <3xoHoMhKa u 6yxraarepcxrfi yver> r <OpraHllaaqrn

o6clyxneaxrn a o6qecrgeHHoM nHTaHilt4)- e o6rel e 117 y,le6Hurx qacoB.

Pa6oqan nporpaMMa cocraBneHa cornacHo <Pexomeu4aqhFM no peanh3aqrn o6paaoaarenuuoil
nporpaMMbl cpeAHero (nonHoro) o6r4ero o6paaoeaHnn e o6pasoaare.flbHblx yr{pexAeHHRX Haqa.nbHoro

npoQeccroHanbHoro r cpeAHero npoQeccroHa.flbHoro o6pasoaaurR B coorBercrBut c $e4epanuHurrvr
6agrcuutnn yve6xutnn nnaHoM H npilMepHbrnnr yve6xurMh nnaHaMr 4an o6pasoBarenbHbtx yvpex4enrafi

Pocctticxoil Oe4epaqran, peanh3ylorqrX nporpaMnnur o6qero o6paaoaaxrn> (nrcunno p,enapranneura

rocyAa pcrBeH uoi nonrruKil 14 HopMarH BHo-n pa BoBoro perynh poBaHun a cQepe o6paaoaa urn
MrHo6puayxvt Poccvtvt or 29.05.2007 Ne 03-1180).

Pa6oqan nporpaMMa opheHrHpoBaHa Ha Aocrtl)ReHre cneAytoulhx qeaeil:

. OopMrpoBaHhe MrpoBo33peHqecKrx noHRrri o ecrecrBeHHonayvHoil KaprhHe Mr4pa,

gaxHefiuhx Qrarvecxrx, xt4M14qecKhx u 6uonornqecKIx noHFThflx, 3aKoHax ]4 TeophRX;

. oB.naAeHre yMeHHRMH nphMeHRTb nonyqeHHbre 3HaHilR 4nn o6ucueHufi pa3Hoo6paaxurx

aenennil oKpyxapu.lero Mrpa H ceoficre BeqecrB;

. pa3Bnrre n03HaBarenbHbrx 14HTepecoB r noBbu.leHlae HHTenneKrya.nbHbrx cnoco6Hocreil e

npoqecce caMocronre,nbHoro npro6pereHHR ecrecrBeHHoHayqHbrx sHaHhil c hcnonb3oBaHl4eM

pa3nilqHbrx yrcToqHr4KoB nxQoprvrar4rH, B ToM qHcne hHTepHeT - pecypcoB;

. BocnrraHhe y6exgeHHocrl4 o BalKHoil ponn ecrecrBo3HaHAA B,+<v1gHA coBpeMeHHoro o6qecraa,

Heo6xogrmocrh rpaMorHoro orHoureHhR K co6creeFrHoMy 3AopoBblo 14 oKpyxaroulefi cpeAe;

. nprMeHeHue nonyqeHHbrx gsauuil r ynneHrfi e npoQeccrouaauxoi AeffTenbHocrr r e 6urry.

(4nn 6eaonacHoro r4cnonb3oBaHHe Beu.lecrB H Marephanoe e 6urry, Ha npor,r3BoAcrBe il B cenbcKoM

xo3nilcrae, Ann petxeHhn npaKThqecKrx 3aAaq B noBceAHesHoi xr,rgxh, Ann npeAynpexAeHxn aanenuit,

HaHocnu{HX BpeA 3AopoBblo qe,noBeKa x oKpyxaroqeil cpe4e.)

HoshsHa AaHHoro nporpaMMHoro Kypca a $opnnr,rpoeaHhh roroBHocrr o6yrarcqilxcfl x o6ocuoeaHHomy

aur6opy nocpeAcrBoM pa3BrrrR o6uqeyve6ubrx KoMnerenqnil u Haqano Qoprurpoaaunn
n poQeccroHa.n bH btx xonnnerexqr il.



,{aHHan nporpaMMa paccqrraHa ua 1-t7 yve6uurx vaca.

B pesynurare ocBoeHHR AHcqHnnhHur o6yuanuqrficn 4oaxeH yMerb

nphMeHRTb ocHoBHbte 3aKoHbt ecrecrBo3HaHVA MA peueHLrn 3aAaq B o6nacrr
n poQeccnoHanuuoi Aeff ren bHocrl4;

Bxrto,{exne I Kypc tem: <BrrannrHbr h MhHepa,nbHbre BeqecrBa B npoAyKTaxnAraHVA, nrqeBbre

4o6aaxr. C6aaaxcrpoBaHHoe nhraHhe.)) H Ap. cocraBnRor ero oprrhHanbHocrb u coorBercrBylor
yve6u urnn 3an pocaM yq pexAeH Hn.

Marepran, hcnonb3oBaHHuti aeropoM npr cocraBneHrH nporpaMMur, no4o6paH rpaMorHo H

npoQeccroua.nbHo c ror{Kh 3peHHn Heo6xo4rnnocrt4 AaHHofi rennarrxr Kypca.

Crpyxrypa nporpaMMbr coorBercrByer Hanhr{Hto o6RgareauHurx o6qenpra3HaHHbtx KoMnoHeHToB:

' flof,cHrrenbHan 3anhcKa BK.npqaer \env v 3aAaqh, apryMeHTbt B nonuay aKryanbHocrt4 H

HoBh3Hbr pa6orur, cpoK peanr3aqhh nporpaMMbt H r.A.

' CoAepxarenbHaR qacrb hMeer xapaKTepncruKy neAarorilqecxlrx, opraHu3aLliloHHbtx ycnoenil,
Heo6xogrnnbtx 4nF nonyqeHrfl o6pasoaarenbHoro pe3ynbrara; pacKpbtBaer MeroAt4Ky pa6orur ua4

coAeplKaHHeM h3yqaeMoro Marept4a.na, MeroAt4Ky oqeHKr sHaHrfi ra yrvreHril yr{al4rxcF, Bo3MoxHocrb

Hcno.nb3oBaHrfl coBpeMeHHbrx rexsonorril 4,rtn Aocrr4)KeHt4R BblcoKofi pe:ynurarhBHocrr B ycBoeHhr

coAepr{aH14n Kypca.

o CnrcoK hcnonByervrofi nHTeparypbr AocraroqHo nonHuri, coorBercrByer nocneAHrM

rpe6oaaHrnm o6paaoearenbHbrx craHAaproB t4 coAepxaHraro pa6ouei nporpaMMbr.

Fsutx 14 crh,rtb t43.nox{eHrF or,nHqaprcn qiirxocrblo, flcHocrup, norrxofi.

Peqeuarrc cocraBu,na npenoAaBarenu eurcueil KareroprH Vrnoea f. H



PEUEH3t4ff HA pAsovyo nporpAMMy yr{EEHotZ 4r,rcqnnnnHut

( ECTECTBO3HAHhE)

Pa6oqan nporpaMMa yve6Hoi Anc\Annv+ur <<EcrecrBo3HaHre) (4anee pa6ovan nporpannnna),

paapa6orauHaR npenoAaBareneM eurcuefi Kareropilt4 3rnarHoil Tarunxofi EareHueexofi, nonxocrurc
coorBercrByer peKoMeHAaqrnM no peanu3aqHt4 cpeAHero (nonxoro) o6rqero o6paaoaaHrn e

o6pa:oaarenbHbtx yqpexAeHilRX Haqa.nbHoro npoQeccuoHanbHoro H cpeAHero npoSeccuoHanbHoro
o6paaoeaxrfl, nncbMy flenaprameHra rocyAapcreeHHofi nonr rlARA r,r HopMarhBHo-npaBoBoro
perynHpoBarrn a cQepe o6pasoeaHrn Mruo6pHayxr Poccrr or 29.05.2007 N9 03-1180 ra npraxaay

MrHo6paaoBaHhR Poccrr or 09.03.2004 r. Ns t3'J-2 e peAaKLlt414 npHKa3oB Mrauo6pxayxr Poccrr or
20.08.2008 r. Ns 241, ra or 30.08.2010 r. Ns 889.

B 4aHHoil pa6ovei nporpaMMe rnasFroi nuaueh npoxoAr4r ocHoBHaF reHAeHqrfl B pa3Br4n4r4

o6paaoeaHrF no ecrecrBo3HaHhto. Pa6oqas nporpaMMa yve6Hoil Atacqtann]4Hur <Ecrecrso3HaHre) A,nR

col4l4anbHo-3xoHoMHqecxoro npoQxnn B yr{pe}KAeHTRX CflO npe4craB.neHa AxAaKTrqecKHMr
eAnHilL{aMr, npH [3yqeHuH Koropblx npenoAaEarenb aKqeHrxpyer BHhMaH]4e Ha xH3HeHHo BaX{Hbtx

o6texrax npl4poAbt H opraHr3Ma r{e.noBeKa. Marepnan nocrpoeH e nonnrHofi ,norrKe H coAepxrr Bce

Heo6xogrnnbte AuAaKTHqecKre eAnHhqbr. 3amerHoe Mecro B nporpaMMe 3aHHMalor hHrerpHpyrctqhe,
MexnpeAMerHbte hAeh H TeMbt. 3To, B nepByto or{epeAb, coAepxaHt4e, ocBeqa}oqee
ecTecTBeHHOHayqHyK) KapTHHy Mhpa, aTOMHO-MO,neKynnpHOe cTpoeHue BeulecTBa, npeBpaqeHre
3HeprrH, qe,floBeKa xax 6ronorr.{ecxrfi opraHh3M t4 c ror.tKH 3peHhn ero xrMHr{ecKoro cocraBa, a raK)Ke

BOnpocbr 3Ko,norHr r pa qHoHanbHoro n pI poAonon b3oBa H Hn.

Crpyxrypa nporpaMMbl coorBercrByer Hanrqro o6RsarenuHurx o6lqenpn3HaHHbtx KoMnoHeHToa. .Qnn

xax4oil reMbt pa3pa6oraHut AeMoHcrpaqnn u na6oparopHbre pa6orur. V4eneHo Mecro 14 KoHrpono
sHaHHil. 3annaHrpoeaHo Bbrno.nHeHHe caMocronrenbHbrx pa6or a Heo6xo4umonn o6teme.

p,aHxan pa6ovan nporpaMMa Moxer 6urru rcno,nb3oBaHa npenoAaBareneM.


